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Metonnueckue ykazanus «O3HAKOMHTENIBHAS NPAKTHKA» MPEIHAa-
3HAYCHBI A7 3aKPCIICHUST OCHOBHBIX TCOPETHUYCCKUX 3HAHWM, HA BTO-
poM Kypce B paszzene «JKomorus». B mporecce mpoxoskaeHus TeTHEH
SKOJIOTHYECKON MPAKTHKH, 00yYaroIUecs OCBAHBAIOT METOAUKH cOopa
nHGOPMALTUH H MaTepHana, KOTOPhIC MPSMO HITH KOCBEHHO BIHSIOT HA
ouochepy B LCTOM.

[IpennasHayeHsl A1 CTYACHTOB OYHOH popMel 00yUcHUS haKyIb-
TeTa «broTexHOMOrNA N BETEPHHAPHAS MCANLIUHAY, O0YUAIOLIIUXCS 1O
HanpasneHuio 06.03.01 buomorns.
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IIpeancnosue

WNznanue ABISETCS METOAUYECKUM 0OCCIICUCHUEM O3HAKOMUTEIb-
HOU JICTHEH NPAKTHKH CTYACHTOB, 00YUAIOIINXCS [T0 HAIPABJICHUIO MO -
rorosku 06.03.01 bromorns.

[IpakTHKa CTYACHTOB SBISCTCS BAKHOW COCTABHOM YacThiO yueh-
HOTO INPOLECCA, B PE3YABTATE KOTOPOTO OCYMIECTBISETCS IOATOTOBKA
CTYACHTOB K NPOoQ)eCCHOHATBHOU JESITCTBHOCTH.

Ienv mMemoouveckux ykasanuii — CocoOCTBOBATh 3aKPETLIEHUIO
OCHOB TCOPETHYECKOTO OOVUICHHUS U NPAKTHICCKUX HABBIKOB, IOTYUCH-
HBIX TIPH BBIMIOJHEHHUH 1a00paTOPHBIX padoT, MPEAIECCTBYIOLMINX MPOH3-
BOJCTBCHHBIM MPAKTHKAaM; MOATOTOBKH CTYACHTA K PCIICHHUIO MPOM3-
BOJCTBEHHBIX 331a4 M K CAMOCTOSTEILHOMY BBITIOJIHEHHIO HCCIIEI0BA-
HHUI B paMKaX BBITYCKHOH KBaTH(UKALMOHHON paboThI.

OnHO 13 aKkTHBHBIX (HopM 0OYUICHUS SABIISIOTCS MOJICBBIC HCCICAO-
BaHHS CTYACHTOB, CBA3AHHBIC C HEMIOCPEACTBECHHBIM OOIICHHEM C MPH-
poaoH, GopMUpYIOLIEe TPOUHBIC 3HAHUSA M COOTBETCTBYIOIIHMC KOMITC-
TCHIMH. B 3TOM OTHOIICHUH NONEBas MPaKkTHKa 001aJacT HECOMHCH-
HBIMH MPEUMYIICCTBAMHU NEPEI OTACIBHBIMH 3KCIICPUMCHTAMH U OTIbI-
tamu. Pacimpssa u yraydnsas noayueHHbIE CTYACHTAMU TCOPETHUCCKUC
3HAHMS, TOJICBAs ACATCIBHOCTD CTYACHTOB MPEACTABILIET COOON mpak-
THYIECKOE MPUMEHEHHE TEOPETHUECKHX ITPUHLIATIOB, a TAKXKE B IPOLIECCE
H3VYEHUS MPUPOIHBIX KOMITJIEKCOB IEMOHCTPHUPYET 3HAUEHUE IKOJIOTHH
B PEIICHUH NPOOIEM YCTOWIMBOTO Pa3BUTH U OXPaHbl MpHpoabl. Bax-
HeHmasg 3agada MpaKkTHKU — HAKOIUICHUE (aKTHICCKUX 3HAHHU O MpH-
POIHBIX SBICHHAX, IPHUBUTHE CTYACHTaM MPO(ECCHOHATBHEIX KOMIIC-
TEHITNH aHATN3a U OLICHKH COCTOSTHUA IMPUPOIHBIX SKOCUCTEM, a TAKKE
opraHuzanus cOopa MaTepHana Al BBHIIOTHCHHS JUILIOMHBIX paboT.
@DopMEl U METOBI IPOBEIACHUS NPAKTHKH OTIHYAIOTCS PA3HOOOpaZHEM:
padoTta Ha MaplpyTax, HaOIICHNUE, HHIUBUAYAIbHAS VICOHO-HCCIe-
JoBaTeNbCKas paboTa CTYJCHTOB | T.A. B mporecce KOMIEKTUBHBIX HC-
CIICJOBAHUH NPUPOIHEIX OOBEKTOB (POPMHUPYETCS IKOTOTHICCKAS KYIIb-
Typa MOBEACHHS CTYACHTOB, BOCIUTHIBACTCS MOTPECOHOCTE B MPHUPOIO-
OXPAaHHOM AEATETBHOCTH.



Mecto npakruku B cTpykrype OIIOII BO

O3HAKOMHUTEIBHAS ITPAKTHKA OTHOCUTCS K BAPHUATUBHOM YACTH BTO-
poro Gmoka b2.0.01(Y), mpexycMOTpeHHOro yueOHBIM IIaHOM Oaka-
naBpuara no HampasieHuro 06.03.01 «buonorus», mpodume moxro-
TOBKH. «broskonormsm.

HeobOxomumbiMu yCAOBHSIMU IS OCBOCHHS JAUCLUTUTHHBL SIBJISI-
FOTCSL

-3HAHHS. TCOPCTHUCCKUEC OCHOBBI U 0A30BBIC MPSACTABICHHS HAYK
0 pa3HoOOpazuu OHONOTHICCKUX OOBECKTOB,

-UMETh NPEIACTABICHUE O MOP(OIOTHH KUBOTHBIX

-aHATOMHUH, (PU3HOJIOTHH,

-3KOJIOTHH 1 OHOPA3HOOOPA3UH KUBOTHBIX

-YMCHHUS. U3/araTh U KPUTHUCCKH aHATH3UPOBATH OA30BYI0 00IIE-
poheCCHOHANTBHY IO HH(OPMALIUD,

-BIAJICHHS HABBIKAMH. KOMIUICKCOM J1a00PATOPHBIX U TIOJICBBIX ME-
TOJOB HCCJICIOBAHHIA,

-COCO0aMH OLICHKH U KOHTPOJIS MOP(OTOTHICCKUX 0COOCHHOCTEH
V JKHUBOTHBIX.

CoaeprkaHye 03HAKOMHUTCIPHON MPAKTHKH T10 TIOIYUCHHIO TICPBHUY-
HBIX MPOESCCHOHATBHBIX YMCHHI U HABBIKOB. BHOIOTHSI IpeAIICCTBYET
M3YYCHUE AUCHUIUTHH «300710rHsy, «PernonanpHas ¢opay, «buouHau-
Kalus COCTOSIHUS 3KOCUCTEMY, «METoauKa NpernogaBaHus OUOIOTHI)
MPEIYCMATPUBAOIINX JTCKIHOHHBIC, CCMUHAPCKUC W MPAKTUICCKHUC 3a-
HATHS. Y4eOHAs MPAKTHKA MO0 OUOJIOTHH SIBIIICTCS JIOTHUCCKUM 3aBEp-
MICHUCM U3YYCHUS TaHHOH nucnuitinHel. [Iposoaurcs B 2,4 cemecTpe.

®OPMBI U CITOCOB IMTPOBEJIEHU A ITTPAKTUKU
dopMa MPOBEACHUS MPAKTHKU. HOJIE6As;, CHOCOOBI MPOBEACHUS
MPAKTUKU. CHIAYUOHAPHAS.

MECTO U BPEMA ITPOBEJJEHU A TTPAKTHUKU
VYueOHas mpakTHKa N0 MONYUYCHHIO NEPBHYHBIX HpodeccHoHATb-
HBIX YMEHHH W HABBIKOB N0 HarpasiaeHuro moarotosku 06.03.01 «bno-
Jorus ¢ mpodunem noarorosk «broskonormwn» nposoanutcs Ha Hase
kageaprl «buoskonorun u GUIHONOTHU C/X JKHBOTHBIX», 4 TAKXKE BO
BTOPOM CEMECTPE, HA BTOPOM KypPCe.



CTpykKTypa H coaepKaHHE MPAKTHKH

OO0mas Tpya0eMKOCTh O3HAKOMHTEIBHON MPAKTHKH 10 TOyUe-
HUIO TICPBUYHBIX MPO(ECCHOHATPHBIX YMCHHI U HABBIKOB 110 HATPAB-
nenuto noarotosku 06.03.01 «buonorus» ¢ npoduieM NOATOTOBKH
«bHo3KOIOTH», COCTABIACT 6 3aUCTHHIX eauHuIl, 216 yacos (4 He-
JCIIH).

[TpoxoskacHHE NPAKTHKH BKIIOYACT CICAYIOLINC STAIIbL:

-noozomogumenvHblli. BKIrOUaeT B ce0s: HHCTPYKTAK MO TCXHUKS
0C30MaCHOCTH, COTTIACOBAHKE LIEICH M 3a1a4 MPAKTHKU C PYKOBOAHTE-
JeM OT YHHUBepcHuTeTa(24.);

-ocnoenoil. Bkirouaet B ceOs: aHANMN3 BUAOBOTO pa3HOOOpasus B
IKOCHUCTEMAX M BIUSHHUC MPSIMOTO WM KOCBCHHOTO (hakTopa abHoTHye-
CKOT'O WK aHTPOIOTEHHOTO (hakTopa, KamepaabpHas oopaboTka coOpaH-
Horo marepuajia. O0padoTka u cuctemMaru3anus pe3yapTaroB. (1944.);

-3arnroyumenvHolli. Bkaodaer B ceOs: MOArOTOBKA OTUSTA 110
npaktuke. [IpeacraBneHue HaNMCAHHOTO OTYETA U THCBHUKA HA Ka-
denpy Ha IPOBEPKY HAYIHOMY PYKOBOIHUTCIIIO U 3AIIUTA €TO HA KO-
muccuu (20 4.);



ITpaBuna npoxo:kaeHus1 JieTHell MPaAaKTHKH
Tarisl MPOBEACHUS HIKCKYPCHU U UCCICIOBAHUS

[ToaroTOBUTEIBHBIN Tl MONCBEIX UCCICAOBAHUH (POU3BOIUTCS
JIO0 HavaJIa MmoJICBOH mpakTuku). Ha HavamsHOM 3Tane (nepes noaeBsMu
MOXOAAaMH) MPAKTHUECKUX HCCICAOBAHUHA CTYOCHTAM, PACIpEeICIIOT
TeMbI A7 UX BHeApeHus B paboty. Ilepen moneebiMu Hccne JOBAaHHAMHI
HCOOXOAUMO O3HAKOMHTBCS ¢ (pU3UKO-reorpadhuIeCKuMu OCOOCHHO-
CTSIMH, SKOJOTHUCCKUMH CUCTEMaMH, OHOJIOTHYCCKHM PazHOOOpa3HeM,
SKOJIOTHUECKUMH TPYIIAMH JKUBBIX OPraHU3MOB, SKOHOMHUYECKHM pas-
BUTHEM PErHoHA U T. 1. bopiyro momoe MoxkeT okazats dororpadu-
POBaHHE, 3aPUCOBKH, KCCPOKOIMHPOBAHKE HITH KE CO3IAHUC KOMITBIOTEP-
HOU 0a3bl JAHHBIX Kak cpeacTsa cOopa rpaduuccKux, HH(POBEIX U TCK-
CTOBBIX MATCPHANIOB, TAKHUM 00pa3oM, VK€ B MOATOTOBUTCIBHBIH Iie-
PHOJA CTYACHTHI JOJIKHBI BHLIBUTH THITUYHBIC [T U3YYACMOH TEPPHTO-
PHH 3KOIOTHYCCKHUE KOMIUICKCH. g momyueHus kaprorpaduiaeckoit
OCHOBBI Ha ITaH HAHOCHUTCS PAWiOH, B KOTOPOM MPOBOJATCS MOJICBEIC pa-
60Th1. PekOMEHAYETCS U3rOTOBICHHUE SJICKTPOHHON KAPTHI HIIH HX CCPHH
(31exTpoHHBIH aTiac). B cocraBiseMBIX KOHCIEKTaX BAXKHO (pHKCHpO-
BaTh HE TOJBKO HANHYHC HA M3YIACMOU TEPPHUTOPUH TEX UM HHBIX 00b-
CKTOB (BUJOB PACTCHHI, KUBOTHBIX, OHOJOTHUCCKUX TECTEPOB, CO00-
mects, GopM penbeda, THIOB NOYB, XapaKTCPHBIX MOPOJ, PACTCHHU H
1.1. CHapspkeHHE Ha MONCBBIX MApLIPYTax: OJCKAA U 0OVBb, MOICBOU
JHECBHUK C MPHUKPCIICHHBIM MPOCTBIM KaPaHAANIOM, JIMHCHKA, KAPTOH,
JUJAKTUIECKUI MaTepua.

Tembl 1)1 HPOX0KACHHS 03HAKOMHTEIbHOH MPAKTHKH

1. Buonnaukarus 3arps3senus 8o Boaru (pexu Camapa, p. b. Ku-
HEJb, . MabixX pek CamMapckoit 001acTH) B OKPECTHOCTIX HACCICHHBIX
MYHKTOB,

2. bro3KoIOrus MOYBCHHBIX YWICHUCTOHOTUX-ICCTPYKTOPOB.

3. BHOBKONOrHs MOYBECHHBIX MHKPOOPTAHU3MOB B MECTAX 3arps3He-
HHSI TTOJUTFOTAHTAMH.

4. BausHuE aHTPOIIOTreHHBIX (JAKTOPOB Ha BUIOBOW COCTAB JTYTOBOTO
ououeHo3a (pexu Camapa, p. b. Kuneis).

5. JINXCHOMHAMKAITUS 3arpsA3HCHHUS TOPOACKOrO BO3AYXA B Pa3JIHI-
HBIX paiioHax CaMapsl.



6. OueHka BUAOBOTO PazHOOOPA3Us NTUL JIECOCTCITHBIX OHOLICHO30B.

7. OugeHka BUAOBOTO Pa3sHOOOpA3Hs PakoOOPA3HBIX BOAHBIX OHOLC-
Ho30B Camapckoii 00aacTH.

8. Ouenka pa3MepoB MOMYILLIHN HACCKOMBIX JIYTOBBIX (CTCITHBIX, Jic-
COCTEIIHBIX ) OMOIICHO30B.

9. INamsatarku npuposl Cepruesckoro paiiona Camapckoi ob6macTy.

10. INapxku u 3enensic 30861 . Camapa.

11. Touss Camapckoii o01acTu.

12. Penkue u ucuesaromue yemyekpoiibic Cpeanero [oBomkpst.

13. Creapl KOPMOBO#H ACATSIBHOCTH TITHIL.

14. Turer moBpexACHAA PaCTCHUI HACEKOMBIMH.

15. Tpodurueckas cnenuaTu3anys Cypka ppKEBaTOro Ha TEPPUTOPHN
Camapckoro [ToBomkbs.

16. Tpodrueckue cBsI3u OeITKH OOBIKHOBEHHOH (BCKILIBI).

17. Tpoduueckue CBI3H CYCIHKA KPATIaToro.

18. Dkonorus nouBeHHBIX OECIIO3BOHOYHBIX CTEITHBIX OMOLIEHO30B.

19. Jxonorus penukToBbix ABVKpELIEIX Cpennero [ToBomKssI.

20. Oxonorus pykokpsibix Cpeanero [loBomksst.

21. DHOEMHUKH U PETHUKTOBBIC BUABI pacTeHud Camapckoli odbaacTu.

E:xeaneBHbIii miaH onucaHust HAGIIAEHHI, IKCIEPUMEHTOB B 10-
JIEBOM JHCBHHKE IO CTAHAAPTHOMY IUVIAHY HA THIIOBBIX ﬁﬂaHKaX:

1) Tema (Tak, kax chOPMYIHPOBAT €€ MPETIOAABATENb), OCHOBHBIC
LCITH U 33024 MapIIpyTa;

2) OLICHKA MCTCOPOJIOTHYCCKUX YCI0BHM B 7 uacoB, 14 4acos,
21 gac (Temmeparypa BO3AyXa, BIAKHOCTb, CKOPOCTb M HAIMPABICHUC
BETpPa, 00IAYHOCTh, OCAAKH H TIP.);

3) YCIIOBHS OKPYXKAIOLICH Cpeabl (OPTaHONENTHUSCKHE TTOKA3aTEIH
BO/JIbI, aHATM3 COCTaBa aTMOC(HEPHON BJIATH, MAPAMCTPHUCCKUAC H3MEPE-
HUSA);

4) mo kaXKIOMY MapIIPYTY BEAYTCS 3ANHCH KPATKUX OOLIUX UTOTOB
HAOJTIOACHHI, MPOBEACHHBIX BCCH IPYHNON BMECTE ¢ MPEIOIABATEIICM,
d TAKXKC OTUCT O CAMOCTOATCIABHO BBITTIOJTHCHHBIX Ha6J'IIO,Z[CHI/IHX HIIn
MPAKTHICCKUX PaboTax;

5) AaHHBIC TIO CTPYKTYPE OHOLICHO30B 3aMUCHBAIOTCS HA TUIOBBIX
OmaHKax;

6) oTOOp 00pa3LOB PACTCHUH, IPUOOB U XKUBOTHBIX, ONIUCAHNC, Pac-
npeACICHUC TUIMTMYHBIX BUAOB KUBBIX OPTraHU3MOB I10 ApyCaM, 3KOJIOTH-
YCCKUM HUINAM, SKOJIOTUICCKUM I'PYIIIAM



7) onmcanue MOP(OIOrHICCKUX U (PUBHOTIOTHUYCCKUX OCOOECHHO-
cTeil pacTeHui (OLICHKA MPHPOCTA OTACIBHBIX PACTCHUH PETHOHA) U JKHU-
BOTHBIX PETHOHA (MOBCICHHE, MUTAHUE, THII MOJECTA V HAOIHOAACMBIX
NITHL U JPYTHE CTICbI ACATCIBHOCTH JKHBOTHEIX);

8) onpeneneHUe KUZHCHHOTO COCTOSHUS PACTCHUH.

Ipumeuanue: npu npogeoeHUn KOMNIEKCHO20 ONUCAHUS MOYEeK
npoussooumces ombop Mamepuanlos 0is aHanusa: coop cepbapus, uiu-
uieK U m. n., NPoU3OOUMCa Pomozpagpuposanie, 3apucosxiL u m.o.

[Tnan xamepanpHOl 00pabOTKH MaTepuanos U HabmoAcHuUH: 1) pa-
0ora ¢ pacturepbHON KouiekuueH (cozmanue repbapus); 2) padora ¢
KOJUTICKIKEH OSCMO3BOHOYHBIX KHUBOTHBIX; 3) pald0oTa ¢ HAy4HOH JUTepa-
TYpoH (OIpeaCIUTENIMH, MOHOTPAQHIMH, H T. I1.);

OcHoBHOE 000pYIOBAHKE A MOJEBHIX PabOT CTYACHTA: MMOJICBBIC
CYMKH, ONPEICTUTEITH PA3IHIHbIX IPYIIT )KUBOTHBIX U PACTCHHH PEru-
OHA, KAHLCIPCKUEC TNPUHALICKHOCTH, KOMIAC, TECT-KOMILICKT
«[Tuenkay, BBICOTOMEP ACPEBBEB, TOMATA, OTBEC, PYICTKA, IIHYP ATH-
HOW 20 M, repOapHBIC CETKH, TraseTel i repdapus, KIOBETHI
(18x25x4 ¢cm ¢ OeapiM AHOM), CKpeOKu, akuAHas apara, auck Cexkw,
MEPraMCHTHBIC STUKCTKH, Mpobupku ¢ mpodkoit (V = 30-50 mm), 6u-
HOKJTH, JyIIbI, VHUBEPCATbHAS HHANKATOPHAS OyMara, MUHICTHL.

IIpaBuna BexeHHsI MOJIEBOH JOKYMEHTALIHH

Tloneeoti onegrux. OUKcals MATCPUAJIOB TIOJICBBIX HAOIIOICHUH
MPOBOJUTCS MPOCTEIM KapaHAAIIOM B IOJCBOM THCBHUKE, B ONAaHKAXx,
KOHCIICKTaX, HA KapTax, pUCYHKax, poTorpadumsx.

JIgHBIH TIONECBOM THCBHHUK KXKIBIM CTVACHT BEACT CAMOCTOS-
TEJBHO.

E>xe1HEBHBIN IUIaH ONTUCAHHS HAOMIOACHUH, SKCIICPUMEHTOB B I1O-
JICBOM JHCBHHKE 10 CTAHAAPTHOMY IUIAHY HA THIOBBIX OJIaHKaX:

1) Tema (Tak, kax chOpMYIHPOBAT €€ MPETIOAABATENb), OCHOBHBIC
LEJIU U 3312490 MapLIpyTa;

2) OILICHKA MCTCOPOJIOTHUYCCKUX YCI0BHiM B 7 uacoB, 14 4acos,
21 vac (Temmeparypa BO3AyXa, BIAXKHOCTb, CKOPOCTh U HAPABICHHC
BETpPa, 00IaYHOCTh, OCAAKH H TIP.);

3) YCIOBHS OKPYXKAIOLICH Cpeabl (OPTaHONENTHUSCKHE TOKA3aTEIH
BOJIBI, QHATIM3 COCTABA aTMOC(EPHON BIAry, NapaMETPHICCKHE H3MEpe-
HUSA);



4) o kaXKIOMY MapIIPYTY BEAYTCS 3ANHCH KPATKUX OOLIUX UTOTOB
HaOIIOICHUH, TPOBEACHHBIX BCCH IPYMIION BMECTE ¢ MPEHOAABATEIICM,
ad TAKXKC OTUCT O CAMOCTOATCIABHO BBITIOJTHCHHBIX Ha6J'IIO,Z[eHI/IHX HIIn
MPaKTHYCCKUX PaboTax;

5) AaHHBIC TIO CTPYKTYPE OHOLICHO30B 3aMUCHBAIOTCS HA TUIOBBIX
OmaHKax;

6) oTOOp 06pasLOB pacTCHHUM, TPUOOB U JKUBOTHBIX, OIIHCAHHE, pac-
npCACICHUC TUITMYHBIX BUAOB YKUBBIX OPTraHU3MOB I10 APpyCaM, 3KOJIOTH-
YCCKUM HHUINAM, SKOJIOTHUICCKUM I'PYIIIAM

7) onmcanue MOP(OIOrHICCKUX U (PUBHOTIOTHUYCCKUX OCOOCHHO-
cTeil pacTCHU (OLICHKA MPUPOCTA OTACIBHBIX PACTCHUIN) U KHUBOTHBIX
pCeruoHa (HOBG,Z[CHI/IC, NUTaHUC, TUII MOJICTA Y Ha,6J'IIO,Z[aCMbIX IITHUL U
JPYTHE CICABI ACSITCIbHOCTH KUBOTHBIX);

8) onpenencHuUe )KU3HCHHOTO COCTOSIHUS pacTeHuid. [Ipumveyanue:
[P MPOBEICHUH KOMIUICKCHOTO OMHMCAHUS TOUCK MPOU3BOAUTCS OTOOP
MaTePHAJIOB I aHATH3a. COOp repOapust, IMIICK U T. 1., TPOU3BOIUTCS
dororpadhupoBaHUEe, 3APUCOBKH U T. 1.

CTpyKTypa U coaep:KaHHe 0TYETA

OdopmicHue pe3yabTaTOB KCCICIOBAHUN HE3aBHCHMO OT Kaue-
CTBa MPOBCACHHBIX OIBITOB U TMOJYUYCHHBIX MAHHBIX MPCACTABIIACTCH
CTYACHTAMH B OTYETE N0 moneBol npaktuke. [loapoGHeiii oTuet coctas-
JSIETCS TO HIDKEPUBCICHHOMY IIAaHy, Ha nuctax ¢dopmara A4, B oT-
JCBHOH manke, B ¢CBOOOAHOM hopMe HamucaHus (OT PYKH), HO CO CTPO-
MM COXPAHCHHEM CTPYKTYPBI U TPeOOBaHUH K oTueTy. OTYCTHEIC MaTe-
pHansl Bcex Opuran oObeIUHAIOTCSA B OOIIMH OTYET TPYIIIBI, KOTOPBIH
reyaracTes Ha mucrax popmara A4,

Turynensit muct (Hpunoscenue 1).

Coxeprkanue (¢ yKa3aHHUECM Pa3ACiOB OTYSTA U CTPAHUIL).

Beeaenue. OTpaxkacT OCHOBHYIO WACHD, HPOOJICMBI, THIOTE3bI U
LETH (aKTYaIbHOCTh UCCICAOBAHUI, MECTO, LIC/Ib H 337349 NPAKTHKH,
nepeuUCHb MCTOAOB HCCICAOBAHUA, HOBU3HY, MNPAKTHUUCCKYH) 3HA4YH-
MOCTB H T. IL).

I'masa 1. OOmas xapakTepucTrka 00beKTa uccacaoBanuii (u-
3uKO-Teorpaduyeckas XapakTCPUCTHKA PAHOHA MPAKTHKH, COCTaB H
3KOJI0r0-reorpahuuecKue 0COOCHHOCTH OHOIICHO30B perrioHa). Cocras-
JICHHUC NPHUKIATHOH SKOJOTHUCCKOW KapThl OOBCKTa HCCICAOBAHUI



€ YKa3aHHUEM XapaKTepa U CTCIICHH AaHTPONIOrEHHOTO BO3ACHCTBHS HA HC-
CJICAOBAHHBIN YUaCTOK.

I'naBa 2. XapakteprcTHka METOIUK MOJCBEIX HUCCICAOBAHUH, KO-
TOpEIC OBIIM H3YYCHB W NPHMCHEHBI: TOMOTpadUuecKUE, MOJICBbHIC
MapLIPYTHHIC U CTALIMOHAPHBIC HccneAoBaHus. DeHoTOrHIeCcKue U KITi-
MAaTOJIOTHYECKUE METOIB — BU3YATIbHBIC H HHCTPYMEHTAIbHBIC HAOIIO-
JCHHS, METOABI cOOpa KUBBIX OPraHU3MOB (cOOp pacTeHUH U3 paznud-
HBIX DKOCHCTEM, KHBOTHBIX C IIOMOLIBIO JIOBYIICK, VOCKHIIA B MPHPOIC
U T. A.). XapaKTepUCTHKa KaMEPaltbHBIX (HOPM HUCCICIOBAHUN METOX
PHCVHKOB, IpaBHia repbapH3alvyd PacTCHUH W CO3JaHUS KOJICKLIUH
’KUBOTHBIX, WACHTU()HUKALIMS dKHUBBIX OPTAHU3MOB € TIOMOINBI0 18 ompe-
JCJIUTEIICH, CTATUCTUICCKUIH METOA, METO IPOTOKOTHPOBAHUS U NP~
CTaBJICHUS JAHHBIX — COCTABACHHUE TadauIl, rpaduueckoe mpeacTasie-
HHE, CONOCTABICHMS, aHATN3 TOTO, IAC, KaK, ¢ KAKOH LETbIO MPOBOIH-
JMCh UCCIICAOBAHUS, KaKye MpUOOPHI NPHUMCHSIHCH B MOJCBBIX YCIO-
BUSIX U B JJA0OPATOPHH H T. 1.

I'naea 3. O6cy>kacHHE KONMUICCTBCHHBIX U KAUCCTBCHHBIX PE3YIIb-
TaTOB UCCICAOBAHUH (METCOPOIOTHUCCKIE HAOTIOACHHS, OTIUCAHHE CO-
CTaBa CTCITHOTO, NYTOBOIO, JICCHOTO, PEYHOTO OHOLICHO3a WM arpole-
HO3a, ONTUCAHUE MOP(OJOTHICCKUX H (PU3HUOIOTHUCCKUX OCOOCHHOCTCH
OTICIIBHBIX APEBECHO-KYCTAPHUKOBBIX NIOPOA PACTCHUH PETHOHA, OTIpe-
JCJICHHE JKU3HECHHOTO COCTOSHHA pacTeHui u ap.). Ipexae Bcero, ato
MOJYYCHHBIC B PE3Y/IbTATe HUCCICAOBAHMN JAHHBIC, CBCICHHBIC B TalO-
JMLEL, TpaduKy, THCTOrPaMMBI, JHATPaMMBI, a Takke fororpaduu, pu-
CYHKH U JPYTHE CBCACHUSL.

3axnroueHue (BBIBOABI, MOIYICHHBIE B XO/C MOJICBOH MPAKTUKH).

[Ipencrapnsercs B BUAe 0000IICHUS PE3yIbTATOB PabOThI, KPUTH-
YEeCKOH OLCHKH NPUMCHSICMBIX METOAOB, Pa300pa HCTOYHUKOB OLTHOOK
U MPEJJI0KEHUH A1 JaTbHEUIINX UCCIIEJOBAHMIH.

Chucok JiMTepaTyphbl.

Hpunoxenus. K oryety npunararotcs TUUHBIC JHCBHUKH, repba-
PHIf OCHOBHEIX GHOLICHO30B H BUAOB-HHANKATOPOB, KOIICKIHI OOHApY-
SKEHHBIX OCCIO3BOHOUYHBIX KHBOTHBIX, (POTOATBOOMBI, KapThI, CXCMBI,
MPE3CHTALNH, PE3YAbTaThl HHANBHAYVAIbHBIX 3aJaHHUN H T. IL.
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METO/Ibl UCCJIEJOBAHUIA

1. Onucanue pesbeda MECTHOCTH,
BbIOOP MAPIIPYTA H TOUYEK HAOIIOACHHUS

Beibop mapiupyTta A U3yuCHHsI HA3¢MHOH 3KOCHCTEMBI OIIPEIc-
JSICTCS CICY FOIUMU TPSOOBAHUSIMU

1. MapiupyT A0KEH BKIFOYATh KAK MOXKHO OOJIBIIE PA3HBIX MECTO-
OoOUTAHUH B MPEALIAX U3y4acMOro OHOTCOIICHO3a (IO HbI, BO3BBIIICH-
HOCTH, BIIQAMHBI, TIOJIOT Jicca, 000YHHA TOPOTHU B JIECY, B TIOJIC U T. 1.).

2. IpoTsKEHHOCTD MAPIIPYTa MOKET OBITh PA3HOM B 3aBUCHMOCTH
OT IUTOINATU U3YYaeMO 3KocucTeMbl (B cpearem ot 100 m 10 1,5-2 km).

3. Baone MapmpyTa BHIOHPAIOTCS TOUKH HAOMIOACHUH B Hauboee
XaPAKTCPHBIX IS JAHHOTO OMOTCOICHO3a MECTOOOUTAHUSIX U B HAMOO-
JI€C OTKIIOHSIOIIUXCS OT THITMYHBIX MecTooOuTanuii. KonuuecTBo Touek
HAOTIOACHHUI, MUHUMAJIBHOE — 3, MAKCUMAIBHOE — HE OTPAHHYUCHO.

4. Ha xaxxmo¥t Touke HAOMIOACHHS 3aKJIAIBIBACTCS HE MCHEE TPeX
nmpoOHEIX TIomAnoK pazmepoM ot 0,5 1o 1 M. MapmpyTt HaHOCHTCS Ha
CXEMy MECTHOCTH.

5. VcXoaHBIM IMIATOM B U3YYCHUH AOMOTHUYCCKUX KOMIIOHCHTOB
JIKOCHUCTEMBI SIBIIICTCS OMMUCAHKE Peabeha MECTHOCTH.

Ocoboc BHUMaHNE 0OpaInacTcsl Ha TAKHE BAKHBIC 3JICMEHTHI PElb-
¢a, KaK paBHHUHBI, UMCIOINNE YKJIOH HE BhILe 0,5° 1 XOIMBbI, BO3BBIIIA-
romecs 10 200 M Hax ypoBHeM Mopsi. OTHUCHIBAIOTCS HAMPABICHUE U
XapaKTeP OKPYKAIOUIUX BO3BBIIICHHOCTSH, JQJIHMH, WX IIHPHUHA, MOTC-
PCUHBIH U TPOA0BbHBIHN Tpoduib. OTMEUACTCS HATHIUE KPYTHIX MOBO-
POTOB WIH CY>KECHUH JOJUHBI, & TAKXKE BBIXOBI JOIHH BTOPOTO MOPSAKA
u Oamnok.

Jlannwie 3anocames 6 6ude cxemvl 8 OHEGHUK.

6. Ilpu Hamuuuu mMOOIU30CTH 03€pa, PEKU WM APYTOTO BOIOSMA
OTPEACIACTCS MPUOIUIUTCIIBHOS PACCTOSHUE 10 HUX, HX PA3MEPHI.

Jaunwvie 3anocames na cxemy.

7. llpu onpeaeneHUN SKCMO3UINN U KPYTU3HBI CKJIOHA, PA3THYIA0T
noJyiorue (YkioH 2-7°), mokarsie (ykiaoH 7-15°), kpyteie (yximon 15-40°),
obpsiBrcTHIC (YKI0H cBBItne 40°) ckionsl. [Ipu pacnonoxenuun oObekTa
WCCICIOBAHUS HA BCPIIMHE VKA3BIBACTCS XAPAKTEP BO3BBIICHHOCTH
(xomM, otaemsHas ropa, rpedenp). OTMEUACTCs BHICOTA HAA THOM JO-
JUHBI WA PABHHUHBI, XaPaKTEP BEPUIHHBI (ILJIOCKAs, KPYTias, BHITSHY-
Tas).

Jaunwvie 3anocames na naan.

11



8. Bo Bcex cmyuasx GHKCHPYETCS XapakTep HOBEPXHOCTH H OCO-
OCHHOCTH €€ CTPOCHHS — MPOMOUHEI OT JOXKAS, BEIOOHHBI U JOPOIKKH,
JPYTHE CIECABl YCIOBEUCCKON AEATCIBHOCTH, KAMHH U IMEOCHb HA MO-
BEPXHOCTH; BBIXOJBl MATCPHHCKUX CKAaJl, MOPOCIINX MXOM H JTHIIAHHU-
KOM.

Jlanneie 3anocames na cxemy penvea 6 OHeGHUK.

HayueHre aOMOTHUCCKUX M OHOTHYCCKUX KOMIIOHCHTOB 3KOCH-
CTEMBI Ha KaXKIOH TOUKE HAOII0JCHUS MPOU3BOJUTCS C IOMOIIBIO TPaH-
CCKTHI MITH KBaJpaTa, U cO0p 00pa3LoB OrpaHUIHBACTCS UX IIOMIAIBIO.

Juneiinas mpancexma. MoxeT OBITh HCIIOTB30BaHa 11 cOopa 00-
Pa3LOB HA OAHOPOJHOU ILTOIAAH, HO HA MPAKTUKE THHCHHAS TPAHCCKTA
3aKIaJBIBACTCS TOTJA, KOTAA B MPECNax UCCICAYEMON IIOMAIH mpo-
HCXOTUT NEPEX0] OJHUX MECTOOOUTAHHUH U MONy LILui B aApyrue. Hats-
HyTas HaJ 3eMJIeH MEXKIYy ABYMs CTOJI0aMHU TEChbMa WM BEPEBKA IMOKa-
3bIBACT MOJOKEHUE TPAHCEKTH. COOHPAIOTCS TOIBKO TE BHIBI JKHUBBIX
OpPraHu3MOB, KOTOPHIC ACHCTBUTEIBHO CONPHKACAIOTCS C IMHUCH TpaH-
CCKTHI.

Jlenmounas mpancexma. DTO NPOXOIAIA Yepes U3yIacMOe Me-
CTOOOUTAHHUE MONOCA 33JAHHON LMIUPHUHBI, 00pa30BaHHAsS ABYMs THHCH-
HBIMH TPaHCEKTaMH, IPOTAHYTHIMU Ha paccrosanu 0,5 M wiau 1 M qpyr
OT ApyTa, MEKAY KOTOPEIMHU MPOU3BOAUTCS yUET BUAOB. [ momyyueHns
KaK KAUeCTBCHHBIX, TAK M KOJIMYCCTBECHHBIX JAHHBIX MPOLIC 3aKJIAIbI-
BaTh JICHTOYHYIO, & HCIONb30BATh THHCHHYIO TPAHCEKTY H KBAIPATHYIO
pamy.

BeiGop THma TpaHCEKTHI 3aBHCHUT OT KaUECTBCHHOTO M KOJIHHYC-
CTBCHHOT'O XapakTepa HCCICAOBaHMA, TPeOYEMOH CTCIECHH TOYHOCTH,
0CcOOCHHOCTEH OPraHN3MOB, HACCISIOINX JAHHYIO TEPPUTOPHIO, pazMe-
POB IUIOIIAAH, KOTOPYHD HCOOXOAWMO HCCIICAOBATh, U HATHYHS Bpe-
MeHd. Ha HeOOnbIIHX PaccTOSHHAX MOXKHO 3aKTaIbIBaTh JTHHCHHYIO
TPAHCEKTY U 3aIMCHIBATh KAXIBIM BUJ pPacTCHUM, HAXOJAIIUNCI HETO-
cpeacteeHHO mox Hel. [pu m3yueHnn yaacTkoB OOMbIICH MPOTSKEHHO-
CTH MOXKHO 3aITHCHIBATE TAKUE BHIBI, HAPUMED, YePe3 KAKABIH METP.

Keanpar. [IpeacraBnger coboii METATTHYECKYIO WITH ACPEBIHHYIO
KBAQPATHYIO paMy ONpPEACICHHOM miomaaun, HanpuMep, 0,25 M uam
1 M2, pasaeneHHy0 IPOBOJIOKOM Ha HEGOMBINKME KBAAPATHI (KAKIBIN 110
40 cm?). Tns 06erueHUs TICPEHOCAa OHA MOKET ObITh pasdopHoit. Pama
VCTaHABJIUBACTCS IO OJHY CTOPOHY TPAHCCKTHI U M3YYACTCS ILTOLIATb,
3aKITIOUCHHAS BHYTPHU. 3aTeM pama MePeHOCUTCS BAOIb TMHCHHOH TpaH-
CCKTHl B APYIHEC TOUKH. B 3aBHCHMOCTH OT XapakTepa HCCIICIOBAHHS
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MOKHO JTHOO PETHCTPHPOBATh HAXOASINHCCS BHYTPH PaMbl BUIBL, THOO
OILICHUBAThH UX YUCICHHOCTD Wiu o0mnue. B mrobom ciayuae metoa yueta
BUAIOB AOJKCH 6bITb noCJICAOBATC/IIbHBIM, HATIPUMC]D, YIUTBIBAKOTCH BCC
BUABI, YaCTUITHO WIH NOJHOCTHIO HAXOAALMUCCA BHYTPH KBaJpara.

B cootBercTBHY ¢ TPeOOBAHUSIMH UCCIICAOBAHMUS KBAIPATHYIO paMy
MOKHO BHAOM3MCHHUTb. Hamprimep, OcdueBKOH HIM NPOBOIOKOH ¢¢
MOXKHO Pasac/MTh Ha ONPCACICHHBIC CCKIIUU, MOMOratOmue mpu rnoxa-
CUCTE YHUCICHHOCTH HJIH OLICHKE OOMJIHS BHIOB.

KBazpar MOXHO HCIIOIB30BATh W OTACIBHO OT TPAHCEKTHI, CCIH
H3YYacMOC MECTOOOMTAHHUE HMECT SIBHO OTHOPOIHBIH Xapakrep. B arom
cllydae KBagpaT Pa3MeInacTcs MPOU3BOIBHBIM 00Pa3oM.

OauH U3 METOAOB CIY4aWHOrO O0TOOpa 00PA3LOB COCTOHUT B TOM,
41O pama OpPocacTest Yepe3 IIICUO, U 3AMUCHIBAIOTCS BUbI, OKA3ABLIHCCS
B MECTE €€ MaJACHHUS. ITa NPOLECAYPA MOBTOPSCTCS HECKOJIBKO Pa3, MoKa
He OyJeT oXBaucHa AOCTATOYHO OOJBIIAS IOATL VIACTKA.

Onpeaenute MecTo cOOpa 00pa3IOB MOKHO TAKKE, BHIOPAB HA BO-
0o0paxacMOM CETKe, NEeKAIIEH Ha YIACTKE, HIPOU3BOJIBHBIC KOOPAHHATEL.
Hist aroro ucnonp3yetcs au00 TadauIa CIyYalHBIX YHCE, JTUOO ITH
YHCIA MONYYA0T C MOMOINBI0 KaNbKyIaTopa. CTOPOHBI CCTKH MOKHO
OTMETHUTH PYJICTKON. Pe3yapTaTsl nccine0BaHNN TIOKA3hIBAIOT, YTO €CITH
MECTOOOHTAHHUE OXHOPOIHO, TO 3aK/JIabIBATE HOBBIC KBAAPATHI YIKE HE-
LEIeCO00Pa3HO, TaK KaK HET YBEIMUYCHHS YHCIIA 3aPECTHCTPHPOBAHHBIX
BUIOB. Kax npaBuiIoO, €CJIN B ITATU IMOCJICAHUX KBAAPATAX HC OKAXKCTCA
HHU OJHOTO, HOBOTO BHAQ, MOKHO JOIYCTHUTh, YTO OOJIBIIC BUIOB OOHA-
pyxkeHo He OyaeT. Ho, ecri Takoe mpeanonokeHHe CAEIaHo, €ro Heoo-
XOAUMO 3armucaTh, TAK KAK 3TO MOXKCT NOBJIUATEL HA JOCTOBCPHOCTD PC-
3yJIbTATOB.

Pama co crmueii (moueunsviti Memod). ITO NPSIMOYTOIbHBIN Kap-
Kac ¢ HCCKOJMbKUMHU OTBCPCTUAMU, YUCPC3 KOTOPBIC MOKHO HPOITYyCTUTDH
CTCPIKCHb, HATIPUMEP, CITULY 4714 Bsa3aHus. Pama ocobeHHO yaoOHa mpu
W3YUCHHU BAOJb TPAHCEKTHI MECTOOOHTAHHI € CHIBHO paspociucics
PaCTUTCIBHOCTBIO, I'AC PASIUIHBIC BUABI paCTeHI/Iﬁ YaCTUYHO MCPCKPhI-
BaroT Apyr apyra. Comia npormyckaeTes uepes kaxaoe orseperue. [Ipu
STOM 3aITUCHIBAIOTCS BCS BUbI, COMPUKACAIOIINCCS CO CIULICH 1O MEpe
TOTO, KaK OHA OMYCKACTCS K 3EMIIC.

IlocTosinnblii kBaapar. [Ipy 1MTENTBHBIX 9KOIOTHIECKHUX HUCCIIE-
JOBAHUSX, BKIIFOUYAIOIINX M3YYCHHUE CMEH COOOIICCTB (CYKLIECCHH) HITH
CC30HHBIX HSMGHCHHﬁ, UCIIOJIB3YCTCA THOCTOSHHBIHN KBagpar WiIn
TpaHcekTa. HaTsSHyTOM Ha KOJBIIIKM BEPEBKOM OTMEYACTCS YYACTOK,
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HA KOTOPOM MCPUOINYCCKA M3YUAOTCS A0HOTUUICCKHEC W OHOTHUCCKHC
daxtoper. [lonyueHHBIC PE3YABTATHL JOJKHBI ObITh MPEACTABICHBI Ta-
KM 00pazoM, 4TOOBI OHM MOIJIM MPOACMOHCTPHUPOBATH HE TOJIBKO
HANpaBJICHUA U3MEHCHUN, HO U CaMH U3MEHEHUS, a TAKKE BO3MOXKHBIC
(hakTophl, OOBSICHSIOIINES ITH U3MCHCHUS W/IH CBSI3AHHBIC C HUMU.

2. ATmocdepHbie HAOTIOAEHHS.
OueHka cOCTOSIHHSI NOACTHIAIOIIEH MOBEPXHOCTH

Knumatiueckuii MOHUTOPUHT atMoc(epsl BKIIOYACT YUCT CACAY-
FOLIUX METCOPOJIOTHUCCKUX MapaMeTpos (tadm. 1):

e XapaKkTepuCTHKA BETPa (CKOPOCTh M HANPABICHHE ),

e Temneparypa Bozayxa (CyTOUHAsS — MAKCHMATbHAS H MUHHMAJIb-
Hasl, CPSAHCCYTOUHAS);

e BraxxHOCTH BO3ayXa;

e ArmocdepHbie sABICHUS (BUAB 00TaYHOCTH; OCAJKU; ONTHICCKUE
SBICHUS U I].);

e CocTosHHE IOACTHNAOLICH TOBEpXHOCTH B paauyce 100 Metpos
OT MECTA METCOPOJOTHICCKHUX HAOMIOACHUH (TpaBa 3¢/ICHAs, TIOKEITCB-
mas, Oypas; mouBa cyxas, cyXasd HE MbUIIIAS, BIAXKHASL, MOKpas;
OCaJKH — POCA, NOK/b, HHCH U T. 11.);

e Bennuuna pH (a1 seldTpanbHEIX aTMOCGEPHBIX 0CAAKOB U HH-
CTOM BOXHI paBHA 6,5-7 1.

Tabauna 1
ATMochepHbIe HAOMIOACHUS

MecTo HaOIIOACHIS

CoCTOsIHHE MOACTUIAIOLICH MOBSPXHOCTH

Tox

Jara | Temrre- Briax- Bumer | Harpas- Cko- Ocap, pH

parypa HOCTh obnay- JICHUE pocThb KH ocaj-
BO3Tyxa | Bo3myxa HOCTH BeTpa BeTpa KOB

Hoxnaesas Boxa B 4ucTOM Bo3ayxe umeet pH = 5,6 3a cuet pactBo-
peHmsT TUOKcHAa yriepona. ['po3oBrle JOXKIW MMEIOT MOBBIICHHYIO
KHCJIOTHOCTD 3a CueT 00pasoBaHust OKCHA0B a3oTa (10 pH = 5,0). Armo-
cepHBIe ocaaku BeIMYHHOW pH MEHbIIE 5 CUHTAIOTCA «KUCTBIMH JO-
SKISIMED,
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B nHeBHHKE AaeTcs MOAPOOHOE OMHCAHUE TOYCK HAOTHOICHHM.
[IpoTsrkeHHOCTE MapHmIpyTa JODKHA OBITE HEOOJBLIOW — B Ipeaeiax
300 m. KommaecTBo TOUEK HE MEHEE TPEX.

B xaxxnoii Touke HEOOXOAUMO OMPEICIUTh TEMIIEPATYPY U BIAXK-
HOCTE Bo3ayxa Ha BeIcOTe 20 1 150 cM, HampaBICHHUE U CKOPOCTE BETPA,
TEeMIIeparypy HouBbl Ha TnyouHe 5 u 15 oM, 06navHOCTh, HHTCHCHB-
HOCTh CBETA PaJUaLlMOHHOTO ()OHA.

OmnpenencHue TeMOeparvpel Bo3ayxa. TepMOMETPHl YCTaHABIHBA-
IOTCA TOPHU3OHTAIBHO HAa MECTE, 3AIMINEHHOM OT NPAMOTO JEHCTBHS
COJTHITA, Ha OTTOpe BBICOTOM 20 CM. M 3aKpeIrIIeTCa Ha OIOpPE HE MEHEES
geM Ha 20 MuH.

OmnpeneneHue Temmeparypbl HouBbl. s 3TOro TepMoMeTp-myn
OMyCKaeTCs Ha rnyOuHy 5, a 3atem 15 cM. DuUKCHpOBaHKE MOKA3AHUI
MIPOM3BOANTCA HE MEHEE UeM Uepe3 6 MHH IOCIe KaKA0Tr0 HOTPY/KEHHUS.

OOBIYHBIN PTYTHBIH TCPMOMETP KIAAETCS HA MOBEPXHOCTDb TOYBHI
Tak, YTOOBI Pe3ePBYap C PTYTHIO OBLT HATIOIOBUHY MOTPYKEH B 3EMITIO.
Taxum 00pazoM, U3MepsETCS TEMITCPATYPa MOBEPXHOCTH TOUBHI.

OmnpenencHue HAOPaBICHUS U CKOPOCTH BeTpa. B moneBrIx ycno-
BHSIX CPEIHSS CKOPOCTh BETPA U3MEPSCTCS PYYHBIM YAIICUHBIM aHEMO-
meTtpom Dycca. Ipubop umeer 3 mkansl. [lepen ero BkaoueHUEM CHU-
MAIOTCS MOKA3aHHUs BHAYANE CO LIKAIBI, TOKA3BIBAIOMIEH TEICSIH 000PO-
TOB, 3aTEM — COTHH, 3aTEM MOKA3aHUS OOJIBIION CTPEIKHU (JCCITKH, CIH-
Huisl). Bo Beex cayuasx Oepercs MeHbLIAs U3 ABYX HU(P, MSKIAY KOTO-
peiMu cTouT crpenka. [Ipubop 3akperisieTcs Ha WecTe MM MOJHHMA-
€TCS Ha BBITAHYTOH PYKE, IIPH 3TOM IPEIBAPUTETBHO 3aITHCHIBAIOTCS T10-
kazaHus crpenok. Yepes 5-10 muH npuOop BKITIOYACTCS U CHOBA CHUMA-
I0TCS MoKa3aHus. PasHuIa Mexxay HUMH YKa3bIBaCT YHCIO 00OPOTOB 32
JAHHBIA POMEKYTOK BpeMEeHH. MUHYTH IEPEBOIATCS B CEKVHBI U Ta-
KUM 00pa3oM, BEIYHCIICTCS YHCIO 000POTOB B CEKVHIY.

JUta ompeaencHUs CKOPOCTH BETPAa MOXKHO TaKKE IMOJb30BATHCS
mikanoi bodopra (tadn. 2).

Hampaenenne BeTpa ompenensercd ¢ MOMOINBIO BBIMIETA, HIH
¢naxka, u kommnaca. Hazsanue BeTpa Jactces o HA3BAHUIO TOH CTOPOHEI
TOPH30HTA, OTKYAA OH AYET, H 3aMepsacTcs B pymbax. Pym0O - oxHa u3
uecmHaoyamy PaBHBIX YaCTCH, HA KOTOPBIE ACTUTCS OKPYKHOCTb TOPH-
30HTA. Y CTaHOBHB IO KOMIIACY CTOPOHY CBETa, HETPYAHO OINPEACIUTH
U pyMOBI HAIPAaBICHUS BETPa, KOTOPBIC 3ANMCHIBAIOTCS COTTACHO MPH-
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HAThIM 0003HaucHUSIM: ceBepHbiii (C); roxubii (FO)); Bocrounstii (B); 3a-
naaubii (3); cesepo-Bocrounsiii (C-B); cesepo-zamagnsiii (C-3); oro-
Boctounsrii (FO-B); roro-zamaguerii (F0-3).

Tabauna2
Ilxana bodopra
bammer| Cuia Berpa IIpu3sHaku 1St OIIEHKU CHIIBI BETpa CKOpOCTh
BeTpa, M/c
0 JRRG ;0 JIucTes Ha JIepeBhSIX HE KONEOIIOTC, JbIM U3
TpyO IOHUMAETCS BEPTUKAIBEHO, OTOHB OT
CIIMYKH HE OTKIOHSETCS

Tuxuit JIBIM HECKOJIBKO OTKIIOHSIETCS, HO BETEp HE OITy- 1-2

2 Jlerxmit JIucThs Ha JIEpEBBSIX KONBIITYTCS, YYBCTBYETCS 2-3
Crabb1it Kauarotcst Menkue BeTKH, 3aMETHOE OIIIYITIICHHE 3-5
BeTpa
4 Ymepennslit | Kauarorcs BeTKU cpejiHel BeTMYUHBL, 10 IHUMa- 5-7
ercst IIbUIb
5 Caesxuit Kauarotcst TOHKHE CTBOIIBI JIEPEBBEB U TOJICTHIE 8-10
BETKH, o0paszyercs psOb Ha BoJIE
6 CWILHBIT Kauvarotcst ToncTbie CTBOIBI JIepPEBHEB 10-12
Kperxuit | Kavarotcs Gorbiiie JiepeBbs, UATA IPOTUB Betpa|  12-15
TpyaHO
8 OueHpb Kpell- Berep nomaer BeTKH U cyubs 15-18
KU

9 Iropm Berep nomaer nerkue mocTpoiku, BaauT 3a00pbl 18-22
10 CHIbHBII JlepeBbs BBIPHIBAET ¢ KOPHEM, CHOCHUT Ooliee 22-25

TITOPM IIPOYHBIE TIOCTPONKHU
11 Kecroxuii | Berep npousBouT CONbIIME pa3pyIieHus, BauT | 25-29

IITOPM TenerpadHple CTONOBL, BArOHBI U T. II.
12 Yparan Paspyriaer fjomMa, kaMEeHHBIE CTEHBL boinee 30

Omnpenencnue  obnaunoctu. [lpowssogutrcs BH3yalnbHO IO

10-6annmpHo cucreme. Eciau HeOo 0¢300/1a4HOC MTM HA HEM HUMECTCS
OJTHO MJTH HECKOJIbKO HEOONBITHX 00NAKOB, 3aHUMAIOIUX MCHES OHON
JCCATOH YacTH BCEro HEOOCBOJA, TO 0OMAYHOCTh cUHTaeTcs paBHOH ()
6anos. [pu obmaunoctu, paBuoii 10 damnam, Bce HEOO 3akphITO 00/Ia-
KaMH.
Ecnu obmaxamu nokpeiro 1/10, 2/10, 3/10 gacreii HeOocBoga, TO
001a9HOCTh CUMTACTCS PABHOM COOTBETCTBEHHO 1, 2, 3 Oasiam.
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METpHl. BenmuunHy KUCIOTHOCTH BOABI ompelcor 1ubo B nadoparo-
pHH, KyJa IPUHOCAIT BOAY H3 BOJOEMA, THOO HA MECTE € MOMOLIBIO TIOP-
tatusHOro pH-metpa. Ciaeayet onpeacauTs THI JOHHOTO TPYHTA (ML,
MECOK, TJIMHA U JIP.), KOMHIESCTBO PACTUTEIBHBIX OCTATKOB Ha aHE. [pu
cOope BOAHBIX OCCIO3BOHOYHBIX HEOOXOMMO TAKKE 3aPETHCTPHPOBATD
BPEMSI CYTOK M MOTOAHBIC VCIOBHS (TCMIICPATypy BO3AyXa, HAIPaBIIC-
HUC U CHJIY BSTPA, HATHYKE U CTCIICHb 00JaYHOCTH HA HeOe). (Tabi. 3).

Tabauna 3

dusuko-reoraduiaeckue Npu3HaKky peku(o3epa)

Pexa

Mecro HaOmrOACHUS

T'ox

Jlara I'my6una | I'nmyOuna | Temme- IIpo- pH | Ilger- Cko-
MaKCH- MHHU- parypa 3pay- HOCTH | POCTh
Mallb- Malb- BOJIBI HOCTh Teue-
Hasi(M) Hasi(M) HUSI(K
M/)

OueHka Ka4ecTBAa BOJ M0 MAKPOOECI03BOHOUYHBIM KHBOTHBIM

I'mapoOuonorudeckuii METO, T. €. OLICHKA KA4eCTBA BOABI 110 Pac-
TUTCIFHOMY H KHBOTHOMY HACCJICHHIO BOAOCMOB, MMO3BOJIICT OOHAPY-
JKABaTh MOCIEACTBUA 3arPsA3HEHM, TaK KaK UCXOAHT U3 COCTOSHHS CO-
o01ecTs ruApoOHOHTOB, CYIICCTBYIOIIHX PH ONPEACICHHOM KaueCTBE
cpepl.

[Tpu n3veHeHNN aOHOTHUCCKON cpeabl OOUTAaHUA Y THAPOOHOHTOB
BCEX IKOJIOTHIECKUX TPYIIT HMPOUCXOJUT HAPYIICHHE CIIOKHOTO KOM-
IJICKCA B3AaMMOOTHOIICHUH WX C BHCIIHCH CPeaoU U Mekay coboii. buo-
LIEHO3bl HAYMHAIOT U3MEHATHCS BCIEACTBHE BHIMHPAHHS UyYBCTBUTEIIb-
HBIX OPTaHH3MOB M 3aMCHBI UX MAJIOYYBCTBHTCIBHEIMH. DTH H3MCHCHHUS
BO3HHKAIOT AAXKE MPH JOCTATOYHO CIAOBIX KOHLCHTPALUIX TOKCHKAH-
TOB, BBUSIBUTh KOTOPBIC C TIOMOIIBE) XUMHUKO-OAKTECPHOIOTHICCKUX ME-
TOZOB HE BCETJA BO3MOXKHO. B HacTodmee BpeMsa B MUPOBOI U OTede-
CTBCHHOW MPAaKTUKE KOHTPOJS Ka4yecTBa BOJ HauOoIee pacpoCcTpaHeH-
HBIM MOJXOAOM B KIAacCCHU(UKALMK YPOBHEH 3arpsa3HCHUS SBISACTCS AC-
JICHHC HA IIECTh KIIACCOB M0 PE3yIbTaTaM XUMHUYCCKHX, OaKTCPHOIOTH-
YECKHUX U THAPOOHOTOTHICCKUX UCCIICIOBAHUH.
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HepBbIﬁ KJIACC COOTBCTCTBYCT OUCHD YUCTBIM, XOJIOAHBIM, KaK IIpa-
BUJIO, POOAHUKOBBIM BOJAM. H_[CCTOI\/'I KJIACC KAUCCTBa OUCHDb I'PA3HBIM, C
NOJIHBIM OTCYTCTBUCM AOHHBIX MaKpO6CCH03BOHO‘IHbIX. B CBA3HU C TCM,
UTO BCPOATHOCTD O6Hapy)KeHI/IH OTHUX KJIACCOB IO KA1UCCTBY BOABI OYICHDb
Majia, OHM HE BKJTFOUCHBI B IIKATY KJIACCa KavecTBa BOJ (Tabdm. 4).

Tabmura 4

Ilkana k1accos kadecrsa Boawl (mo C. H. Hukomaesy)
TlepeueHr MHIUKATOPHBIX Kiraccr! kauecTBa BOJ{

TAKCOHOB 1 2 3 4 5
JIMUMHKN BECHSHOK +
bokorias
beszzyOka
3aTBOpKa
Peynoii pak
JIMuMHKH pyyYeHUKOB
JIMIMHKY CTPEeKO3bI Kpa-
COTKHU
1 1ockue usiBKH
Ilepnopuita
JIMYIMHKHY 10 IEHOK
JIMYMHKY BUCTIOKPBUIKH
JIMUMHKY ¥ KYKOIIKH MOIIIEK
JIMMHKY CTPEKO3bI JE/IKU
UepBeoOpasHble USBKU
1 OponMHKH, MapOBKU
Boanol ocmik
TpyCounuk B Mmacce
Kpbicka
WumBuY Ty anbHas Ki1accoBast 2 6 5
3HAYMMOCTH TAKCOHOB

+| 4|+ |+ +]+ [+
+| 4]+ +]+]+

+|+]|+|+

||+ |+ [+ ]+

+

N1 S R R [ S ) ) B
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Coop u 00padoTka MmakpoOeHTOCA

B ocHOBY MeTO2 NMOJI0KEHB! PUHIIUNBI IOCTPOCHUS HHIUKATOP-
HoW cuctemsl, paspadborandsie C. H. Huxomacseim (1992), u oteue-
CTBCHHBIH METOJ OMOWHAWMKALIMM W YPOBHS 3arpsS3HCHHS MAIBIX PEK,
yTBepKACHHBIN KoMuTeTOM 10 BOJHBIM pecypcamM MuHHCTEPCTBA IKO-
JIOTHHU U IPUPOAHBIX pecypeos (15.01.1993 r.). B kauecTse nHANKATOP-
HBIX OPTaHU3MOB PAaCCMATPHBAIOTCI MAaKPOOECIO3BOHOUYHBIC JAOHHBIC
coobiecTBa (OCHTOCHBIC OPraHHU3MBbI), KOTOPHIC UMCIOT JJIUTC/IBHBIC
JKU3HCHHBIC LIUKITBL, BEAYT MAJIOIOABHKHEIN 00pa3 »KU3HU K MOTYT OBITh
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IMpogomxeHue TabauIB! 5

1 2 3 4
13(16) 14(15) go 8 MM 15(14) 10 20 MM 16(13) go 55mm
T"onoBHOI oT/IEN JImuneku ¢ Bonocu- | JImumHkY kpacHoro | ['onoBa oTcyT-
XOPOTIIO BEIpaKeH | CTBIM BeepoM, a Ky- IBeTa CTBYET Ha KOHIIE
KOJIKY ¢ HUTEBUTHBIMU TeJa JUIMHHBIA CH-
KaGpaMu Ha TOIIOBE ¢doH
CeM. Momku Cem. MoTbDIH Poj. Kpbicku
17(2) 18(19) 1o 20 MM 19(18) 10 20 MM 20(1)
Ha rpynu 6onpie 3| Teno cIumomieHo B Temo cromomeno ¢ | Temo HewIeHH-
TIAPBI WICHACTHIX CIIMHO- GPIOTITHOM GOKOB CTO€, €CITU WICHH-
KOHEeUHOCTeH HaIpaBIIeHUN cTo€, TO 6€3 KO-
POTKUX TTIETHHOK
K. PakooGpaszHpie Bomanoit ocimx Pon BoxormmaBet WA IIPUCOCOK
T. Mommocku
T. Konpuarsie
UepBU
21(26) 22(23) no 80 MM 23(22) 2(24) mo 10 MM

Teno wienucToe
1100 ¢ KOPOTKUMHU
IETHHKaMU Ha CeT-

MeHTax, oo

HureBn b1 YepBh
KpacHOTOIBETa ¢ KO-
POTKHIMHU TTIETHHKaMI

Ha cerMeHTax

UieHucTOE TENO C
IIUI'MEHTHBIM PH-
CYHKOM H 2 TIPUCOC-
KaMU Ha KOHIIaX

ITupokoe cuapHO
CILTIONIEHHOE
teno. [lotpeso-
JKEHHasl CBOpaun-

CIBYMU IIPHCOC- Baercs
KaMuy IIp. TpySounuk Ki. TIusBku II1ockue musiBku
T. Kompuatble K. MaroneTHHKoBLIE
YepBU
25(24) 1o 150 MM 26(21) 27(32) 28(31)
Temno y3koe u ymH-| Teno He cermeHTHpO- |PakoBuHa jBycTBOp-| Kpymmslie qo 200
HOE, TIPH IVIaBaHUY | BaHO, TIOKPHITO PaKo- yarast MM MOJITIOCKH
n3rudaercs BHHHOU
I TusiBKH UepBeos-
pasHble T.Mommocku Ki1. JIBycTBOpUaThIe
29(30) 30(29) mo 200 MM 3128) mo 25 Mm | 32(27) o 30 Mm
Pakosuna ymaHE- | [TTupokooBabHast ToN- | Menkue TOHKOCTeH- | PakoBrHa 3akpy-
Hasl, TOJICTEHBKas, C | CTeHbKas pakoBHHa Oe3|  Hble paKOBUHBI YyeHa, Ha HoTe
BepxHeil 1 BHyT- «3y00B» OKpPYITI0# GOPMBI  |KpBIITIEUKa, 3aKPhI-

PEHHEN CTOPOHBI
«3yOBI» 00pasyoT
3aMOK
Pog. Ilepnopuita

be3zyOka oObIKHOBEH-
Hasl

Pog. T'opornmrka
Po1. ITlapoBka

Baromiasa yCcTbe

3arBopka

BriOpaHHbie y4aCcTKU TOJKHBI OTBEYATh OMPEACICHHBIM TPeOOBa-
HusM. Ha HUX HE JO/DKHO OBITh 3aTOHOB M MOIIHBIX 3aPOC/ICH BOIHOMN
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M3BJICKAIOT MUHLECTOM WIH MUOCTKOH U moMemarot B cocya ¢ 4% pac-
TBOpOoM (opmannra. Ha GaHOUKH HAKJICHBAIOT STHKCTKH, HA KOTOPBIX
vkaseiBatoT Ne mpoOwl, BOAOEM, MECTa 0TOOPA KHBOTHBIX, OHOTOI U
JAThI.

[Tocne aeranpHOrO ONMpeaCeICHU BUAOB-UHANKATOPOB B Tadoparo-
PHH BCEe JAaHHBIC 3aHOCATCS B poTokon. Kak mpasuno, B Makpo3006eH-
TOCE BOAOCMOB B 3HAYUTEIEHOM KOJIMYCCTBE BCTPCUAIOTCS THIHHOYHbIC
CTaJUH HACCKOMBIX, KOTOPBIC 0 OKOHYAHHMU PAa3BUTHS MOKHUIAIOT BO-
noeM. C BBIIETOM HACEKOMBIX CBS3aHO BPEMCHHOC CHIJKCHHE BEPOSTHO-
CTH OOHAPYKCHUS UX JIMUUHOK, KOTOPOE MOXKHO OOBSICHUTD KaK Pe3yib-
tat 3arps3aeHus. [loaTomy Hanboee GIarOMPUsITHEIMY IEPHUOAMH AJTS
00Cnea0BaHMs MATBIX PEK SBJISFOTCS BECHA M HAYATO OCCHH, KOTAA BhI-
JICT HACCKOMBIX HE HAYAICS WM 3aKOHYHIICSH, & UX TUYHHKU JOCTHUIIIH
CPaBHUTEIBHO KPYHHBIX pasMepos. [Ipu obciaenoBanuu pex B NETHUN
MEPUO/J, KOTJa YUCICHHOCTh JIMYHHOK MaJja, HeOOX0AUMO 3HAYHTEIBHO
VBEIHYUTD IUIOIIAAb UCCICAYEMBIX OHOTOMOB.

Onpedenenue xiacca kavecmea 6o0. B rabmune 4 mo kaxaoMy 00-
HAPYKCHHOMY TAKCOHY 3HAYKOM JENacTCd OTMETKA B rpadax KIaccoB
COTJIACHO BO3MOJKHOMY JHANAa30Hy 3Toro TakcoHa. [lo okoHuaHun BHe-
CCHHS OTMETOK B KKAOM KJIacCe BCIIOMOTATEIbHOM TabIULIbI MOACTH-
TBIBACTCS X YHUCTIO U YMHOKACTCS HA BETHYUHY HHANBUAYAIIBHOH Kiac-
COBOH 3HAaUMMOCTH TAKCOHOB (HIDKHSS CTPOKA KAKIOH KICTKH
B Ta0. 4). B peaynprare nony4acM CyMMapHYIO 3HAUUMOCTh TAKCOHOB
B KakaoM kiacce. [ IpuHaanexHoCTh 06CIeJ0BAHHOTO YIACTKA BOJOEMA
K ONPEACICHHOMY KJIacCy KaueCTBa BOJ BBIUHCIACTCA MO MAKCUMATb-
HOH CyMME€ 3HAYUMOCTH.

[To mxane xauecTBa BOJ ONMPEACIACTCS KIACC HCCICAOBAHHOTO BO-
JOEMa U JENACTCS BBIBOJ O €TI0 SKOJOTMYCCKOH MOHOLCHHOCTH H BO3-
MOKHOM TMPaKTUIECKOM HcIoiab3oBaHun. Yucteie (1 u 2 xmacchl kave-
CTBA) BOABI SBISIOTCSA SKOIOTHUYECKH MOTHOLCHHBIMH, HX BO3MOXKHOC
MPAKTHYECKOE HCIONb30BAHUEC — MUTHEBOC, PEKPEALMOHHOE, PRIOOXO-
3MUCTBCHHOE, U OPOLICHHS WIH TEXHHYeCKoe. Boasl yaoBmeTBOpH-
TCAPHON YUCTOTHI (3 KTACC) TAKKE IKOJOTHMUCCKU MONTHOLICHHBI, BO3-
MOKHO HUX XO3HCTBCHHO-ITUTHEBOEC HCTIOIb30BAHHE C MPEABAPUTCIBHOMN
OYUCTKOH, peKpearus, 11 peIOOBOACTBA, OPOLICHHS U HYKJ TCXHHKH.
3arpsisaeHHbIC (4 KIacc) BOABI SKOJIOTHUYSCKU HEOMIArOMOMYYHBI, B HUX
BO3MOXKHO OTPaHHUYCHHOE PHIOOBOACTBO, & TAKIKE UCIOIb30BAHNC B TCX-
HHKE U 11 opowneHus. I pasabie (5-6 Knacchl) BOABI 3KOJIOTHYCSCKH HE-
OIaronoNyYHbl; BO3MOKHBI TONBKO HX TEXHHYCCKOE HUCIIOIB30BAHHUE.
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4. OueHKa JIeCHbIX COO0LIEeCTB

Jran [ 3aknaaka necuoit Tpancektel 250x250 M. Jran II. Ilpo-
rpamMma HaOmraeHUN. H3yvenue cocmosnus OpeeoCcmost:

logwuseli mpupocT moderos (onpeaeaseTcss Ha MOACTBHEIX ACpe-
BbSIX HJTH TIOJPOCTE);

CoOoTHOWICHHE 3A0POBBIX, VCHIXAIOMMX, MOBPCKIACHHBIX >KHBOT-
HBIMH, TPHOaMH (TPYTOBHKAMH H IP.) U YEIOBEKOM AEPEBbEB (a0COMOT-
HOE 4KCI0 H %);

CTeneHp M3PEKECHHOCTH JPEBOCTOS (a0COMIOTHOE YUCIO U 0N B
% BBINABIINX HIIH BHIPYOICHHBIX ACPCBHECB);

HNamenenne MOpGONOrnyecknx NPH3HAKOB XBOH HIH JINCTHCB
(HEexpo3eL, Xn0po3el, Aehomuanus). Hzyuenue 6cx0006 1 NOOpPocma.

¢ BBISICHCHHE X COCTaBA, YCIOBUH, OOWIHS, XapaKTepa pacipeac-
JICHUS TTO TUTOINAAH, }KH3HCHHOTO COCTOSMHHSA, MOACUCT YUCIA BCXOJO0B U
MOApOCTa KOKIOW ApeBecHOM mopoxapl. [ BCXogoB M moxpocTa o
5 MeT 3aKIAIRIBAIOTCS TPAHCCKTHI pasMepoM 1 x 1 M; At moapocTa B BO3-
pacte 6-10 net — 2x2 m; B Bo3pacte 11-15 mer —He menee 5x5 m.

Bce TpancekTe 3axnmaneiBaiores B 3-10 mOBTOpPHOCTAX, OHHU
JOJDKHBI OBITH PACION0KEHH paBHOMEpHO. KomnuecTBo BCX010B 1 mox-
pocta Ha 1 ra onpeaensercs mo Gopmye:

N =n/S$x10000,

rae N — KOJAMUYeCTBO BCXOAOB (M moApocTa), e4. Ha | ra;

1 — 9UCIIO BCXOA0B M HOAPOCTA HA MPOOHBIX IIOMAIKAX, €1./M%;
S — oAk YYSTHBIX TIOMIAA0K, M2,

KomuiecTBeHHBIH yUeT MOAPOCTA M XAPAKTCPUCTHKA CTO COCTOS-
HHS TIO3BOJISAIOT MPOTHOZUPOBATE CYABOY JAHHOTO JIcca U JUHAMHKY €TO
n3McHEeHHH (Tab. 6).

Hanpumep, nanmavic B 6€pe30BOM JICCY OOMIBHOTO M KHU3HCCTOM-
KOTO TIOJAPOCTA €JIH TO3BOJAECT CYAUTh O BTOPUYHOM XapaxkTepe depes-
HKa M BOBMOKHOHU cMeHe B Oyayiem enbto. Ecnu ectectBeHHOE BO306-
HOBJICHUC OTCYTCTBYCT, CJICAYCT BBIACHHUTH NPUYUHBI, 3aTPyAHAIOIINUC
NOABJICHHUC BCXOAOB U PA3SBUTHUC NOAPOCTa (BbITaHTbIBa,HI/IC, BbBITIAC
CKOTa, HEJOCTATOK CBETA, MOIIHBIA MOXOBOMH MOKPOB, MOICTHIIKA).
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Tabnuua 6
OlLeHKa €CTECTBEHHOIO BO30OHOBIEHH JIECa
B 3aBHCHIMOCTH OT BO3pacTa

OrieHKa B0300- IIpeobnamaronuii Bo3pacT I0JpocTa (UKCIIO JIET)
HOBJICHHA 15 [ 6-10 [ 11-15
Uucino GrmaroHaeHBIX BCXOJIOB (THIC.INT./Ta)
Xoporiee bopmie 10 bonbrie 5 bonprie 3
Y noBneTBOpU- 10-5 5-3 3-1
TEIbHOE
Cmaboe 5-3 3-1 1-0.5
IImoxoe Menpre 3 Menpme 1 Menpme 0,5

O1eHKa )KU3HEHHOTO COCTOSHUS MOIPOCTA U ITOJICCKA.

[MoxpocT I kaTeropuu — BEICOTA KPOHBI PACTCHUE OOBIIE IIHPHUHBL,
npod s KPOHBI POBHBIN, FOJUYHBIC MPUPOCT MO BBICOTE — OOMBIIC
10 cM: xopommas JKH3HEHHOCTb.

IToxpocr Il kaTeropun — BeICOTa KPOHBI PACTEHHI IPUMEPHO PaBHA
mHpHHE, TpodHip ee 3a3yOpPSHHBIN U3-32 HCHOPMAITBHOTO YKOPOUCHHS
MYTOBOK; TOAMYHBIA IPHUPOCT B IHHY — 5-10 cM: yaoBaeTBOpUTETBHASL
JKH3HEHHOCTb.

IToxpocr III kaTeropun — mupHHA KPOHBI SBHO MPEBHIIIACT €€ BBI-
coTy; podHITE KPOHBI TTYOOKO 3a3YOPCHHBIH, OHA BEICOKO 3aKPCILICHA,
no QopMe 30HTUKOBHIHAS, TOAWYHBIH NPUPOCT MO BBICOTEC — MCHEE
5 cM: MOAPOCT HEIKUZHECTIOCOOHBIH.

Memoouka: MOITHOCTD MOACTUIKH U3MEPSICTCS TMHECHKOH C TOYHO-
ctei0 10 0.5 oM. I'paHuna moACTHIIKK ¢ MOYBOH YCTAHABIHBACTCS MO
CTPVKTYPE, TUIOTHOCTH U LBETY. PacnonoskeHHe MPHUKOIIOK CIyJIaiHOe,
KpOME MPHUCTBOIBHBIX KPYyroB (¢ paguycom 1o 0,5-1 M ot cTBONIA) U JIEC-
HBIX noysiH. Ecn Heobxoaumo mposecTH rpy0oe pa3ieneHue TeppUTo-
PHH Ha UIMIIAKTHYIO (3arpsA3HCHHYIO) B ()OHOBYIO (UHCTVIO), JOCTATOUYHO
3-10 wusmepenmii. Ecau HeoOxogumbl  00j1€€  TOYHBIC JaHHBIC,
KOJIMYECTBO BBIOOPOK MOIKHO OBITh /ISl XBOHHOM oaCcTWiIKU 6-20; mast
AucTBeHHOU — 2-10, 17151 UMMaKTHOH 30HBI — 00J1bLIC, YeM JJ1st HOHOBOI
B 2-3 paza.

Xoa padoThl.

1. B cootBeTcTBHS ¢ porpaMMoli HaOMIOACHUH NPOBEAUTE HA MO-
HUTOPHHTOBBIX IDIOMAIKaX U3YUCHHUE COCTOSHUA JPEBOCTO, BCXOA0B U
MOPOCTa, COCTaBa TPABIHO-KYCTAPHHIKOBOTO W MOXOBO-THIIAHHHUKO-
BOTO TIOKPOBA, COCTOSHUS JICCHOH ITOACTHIIKH.

25



2. Ilo BHAOBOMY COCTaBY TPABSIHUCTBIX PACTCHHHA M MXOB (CM. IIPH-
7oxkeHue 3, O6IaHK 3) ONMpeJCIUTe CTCMECHb YBILKHEHHS H3y4acMOro
vaacTka (ocTaeTcs cTabUIbHOW HIIM M3MCHAETCS B CTOPOHY YMCHBINC-
HHSI WM YBEJTHYCHIS) U CTCIICHb OOraTCTBA MOYBBI HA YYACTKE.

3. OucHKa CTENICHN aHTPOIOTCHHOTO BIHSHUS HA JTSCHOU MaCCHB:

o 1ot (%) HOpaHESHHBIX ACPEBHEB (C MEXAHUICCKUMHU TIOBPEIKIC-
HUSIMH);

® pa3BUTHC TPOMHHOYKON cetr (% IUIOIIAIu) HA KAKIAOH ILIO-
majKe;

® HATHYNC KOCTPHIIL, MATAMICH, CTOSHOK (YUCIO),

® HAIWYHEC CAMOBONBHBIX MOPYOOK (1UT.).

4. TlpoBeauTe y4YeT MOCEIACMOCTH JCCHOIO MaccuBa (B MEPHOI
MaccoBOTr0 cOopa rpuboB H Arof). 3a onpeaeICHHBIA MPOMEKYTOK Bpe-
MEHH MOJCYUTAUTE YUCIO MOCETHTENCH, OTACTBHO AN BBIXOAHBIX H
Oyanux auer. CpaBHUTE MOTYUCHHBIC PE3YIBTATHL C JOMYCTUMEBIMH pe-
KpCaLOHHBIMH Harpy3kamu (cM. tadm. 7).

5. Ilpoananu3upyHTe NOIYICHHBIC PE3YIBTATH U CASIANTE OMHca-
HUE NOCIEICTBUIN aHTPOIOTEHHOTI'O BO3ACHCTBUS.

6. CnporHo3upyiTe pa3BHTHE JAHHOTO MPUPOTHOTO KOMILICKCA.

7. Caenaiite aapeCHpIC PCKOMCHIALIMH OPTaHU3ALUSIM 110 CTa0UTH-
3aLUH JICCHOH 3KOCHUCTEMBI.

Tabmauua 7

HonycTuMele peKpealliOHHBIC HAMPY3KH HA PA3THIHBIC THITI

JACCHBIX MPUPOHBIX KOMILICKCOB (1o B. T1. YmkoBoii)

Twrt steca Harpy3ka uen

1 2
bepesHsik pazHOTpaBHBIA 15-20
bepesHsk nyukoBbIit 10-15
OCHHHUK pa3HOTPaBHbIA 15-20
OCHHHUK-KUCTAIHUK 15-20
OCHHHUK IITy YKOBBII 10-15
EnpHUK-KUCTHYHAK 8-15
EnpHUK-uepHUYHUK 8-10
ENBpHUK 1Ty YKOBO-TABOITOBBIA 5-8
COCHSIK-YepHUUHUK 10-14
CoCHSK-OpYCHUYHHK 10
COCHSIK-3€IIEHOMOITTHHK 10-15
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5. XumMH4ecKHe CBOHCTBA MOYBBI

OT XHMHYCCKUX CBOHCTB HacTO 3aBHCUT PACIPEACICHA OUYBCHHOMN
dayHel U xapakTep pacturensHOcTH. [IpH MOIEBBIX HCCICIOBAHUAX
OTIPE ACTISIOTCSL

®  peaxyus nNOY6bl — WHAMKATOPHAs OyMaxkka (JIAKMyCOBas HITH
VHHBEpcaibHa, MUHHU Jaboparopus «lluemkay») zakumactcs KOMKaMu
CBE)KEE BBIKONMAHHOM MOYBBL, MOACTHIKU. [1o M3MeHEHHIO LBETa onpe-
penserca pH moussr,

e nanuuue xapbonamog — onpenensietcs S unu 10 Y%-HeIM pacTBo-
POM CONSIHOM KUCIOTBI, KOTOPHIH KamarT HA MOYBY WIH MOJCTHIKY.
CreayeT oTMETHTD TIyOHHY, C KOTOPOI MOYBA HAYWHACT BCKUNIATh U UH-
TCHCHBHOCTh PCAKLIUH — OYPHOE BCKHUIIAHHE, BCKUTIAHUC, BCITYYHBAHHE);

o nanuuue cyivamos (Cyab(aTel U3BICKAIOTCS U3 UCTIBITHIBAC-
MO IOYBBI PA3BEACHHOMU COMSIHOM KUCIOTOM, a U OTYUYEHHYIO BBITSIKKY
BO3ACHUCTBYIOT HECKOJIBKHMH KaIUISIMU pacTeBopa xyopuza Gapus. Hamu-
e Cyab(aros MOATBEPKIACTCS BBIIAICHHEM 0CaIKa OEIoro LBeTa).

Pesynprarer HabmoaeHU 0QOPMUTE B OTUETE U 3aIIHCATh B JHEB-
nuke (cMm pazzaen [lpunoxenne). Caenaiite KpaTKuil aHATN3 MOTYUCH-
HBIX JAHHBIX, C MIOMOIIBIO KOTOPOrO JAOJDKCH OBITh BHISBICH XapakTep
B3aUMOCBSI3U CBOMCTB MOYBBI C MHKPOKINIMATOM, PEIbe(oM, pacTUTEIb-
HOCTBIO ¥ (JaKTOPaMHU AHTPOIIOTCHHOTO BIUSHHSL.
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Hpunoorcenue 1
Oobpaszey mumyavsHO20 JUCHIA OMHEMA RO O3HAKOMUMENbHOT NPAKMUKE
MrunncrepcTBO cenbckoro xo3siicrsa Poccuiickoit ®enepannn
deaepanbHOE TOCY JAPCTBCHHOE OOKETHOE
00pa30BaTeIbHOE VIPEKACHHE BEICIICIO 00pa30oBaHUs
«Camapckuii rocy JapCTBCHHBIH arpapHbli YHUBEPCUTET
dakynpreT «BHOTEXHONOTHH U BETCPHHAPHOU MEIULIMHED»
Kadempa «buoskonorust u Gpu3HOIOTHS ¢/X JKHBOTHBIX)
Oruer
M0 03HAKOMHTEJbHOI NMPaKTHKE
Ooyuaromutics: [lapamosoii Codun BacuiseBHBI
Crynent 2 xkypca Hanpasnenue 06.03.01. - buomorus
poduis; Onoskomorus (KBaauduKaius «0akaiaspy)
Mecmo npaxmuxu: «Camapckuii AV, n. 1. 1. Y cth-Kunensckuin»
Cpox npaxmuxy: Hadano 26.06.2024 r.
oxoruanue 22.07.2024 r.
Pyroeooumenu npaxmuiu:

JOUCHT KadeaApbl OHOAKONIOTUN U (PH3HOIOTHH
3aiinesa Jlumms Muxaiinossa

Kunens

2024
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Hpunoocenue?
Obpasey mumyibH020 1UCMA 300AHUS O3HAKOMUMENbHON NPAKMUKY

MrunncrepcTBO cenbckoro xo3siicrsa Poccuiickoit ®enepannn
deaepanbHOE TOCY JAPCTBCHHOE OOKETHOE
00pa3oBaTCIPHOC YUPEKACHUE BBICIICTO O0PA30BaAHUS
«Camapckuii rocy JapCTBCHHBIH arpapHbIi YHHBCPCUTCT

®daxynpTeT «BHOTEXHOIOTHH ¥ BETEPHHAPHOMN MEIUITHHBI

Kadeapa «buoskosorust u hu3HOIOTHS CEITBCKOXO3IHCTBCHHBIX
SKHBOTHBIX)»

3AJAHUE
Ha O3HAKOMHTEIbHYH) IPAKTUKY

Ob6yuaromutics: lapanosoit Codun BacumbeBHbI

Mecro mpaktuku: « Camapckuii AV, . r. 1. YcTb-Kunensckuiin»y

Cpok npoxoxacHus npaktuku ¢ 26.06.2024 mo 22.07.2024

ConepxaHre 3a0aHUs HA TPAKTUHKY (TIEPEUCHD MONICKAIINX Pac-
CMOTPEHHIO BOIIPOCOB):

Henb yueGHoOl NMpaKkTHKH:

BoisBuTh BiusiHHEC aOHOTHUSCKUX (DAKTOPOB CPSABI HA UYHUCIICH-
HOCTh MOJLTFOCKOB B Kuneapckom paiione Camapckoi 00aacTH.

OcHOBHbIE 328241 PAKTHKH:

1. OcBocnue meTouk cOopa MHGOPMALIUH U MATSPHAIIA

2. TlpoBencHuc HAOMOACHUS U AaHATH3a KOMIIOHCHTOB MPUPOIHO-
AHTPOTIOTCHHBIX YKOCHCTEM, OLICHKA CHUTYAL[HH M BBIIBICHHC MECTHBIX
OHOPKOMOTUICCKUX TIPOOIEM

WunusuayansHoe 3amanue. BrisBIcHHE BAMSHHS aOMOTHYCCKHX
(haKTOPOB CPEABI HA YHCICHHOCTh MOJITIOCKOB B peke b. Kunens.

3amanue BeIAAHO «26» mroHa 2024r.

PykoBomuTens npakTHKH /J1. M. 3aiiniesa

[TpuHA" K UCIOTHEHUTO /
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Hpunoocenue 3

Obpasey epaghura npoxoxcoenus 03HAKOMUMENbHOU NPAKMUKIL

ITnax rpaduik NPoXoKACHUS NPAKTHKH

No CpOKH BBIIOIN-
HanmenoBaHwme »TarioB poxoKIEHHS MPAKTHKA
/11 HEHUST
1 AyHTOpHOE 3aHITHE, 3HAKOMCTBO C dTallaMy IIPOXOKIe- 26.06.2004
HUSI JTeTHEY TPaKTUKY U ¢ TEXHUKOU 6€30T1acHOCTH R
2 Ormcanvie penbeda MECTHOCTH U HAXOXKICHUS B OIIN3H 27.06.2024
3KOTOIIA
3 Onpeernenrie BUAOBOTO cocTaBa QIOPH U payHbI JaH- 28062024
HOT'0 DKOTOIIA
Onpeenenne mokasaTeneil kKauecTBa BOJIbL, PUINKO-XU-
4 MHUYECKMX CBOMCTB U U3MepeHne pH Ha BRIOpaHHOM 29.06.2024
yUuacTKe
5 AHali3 MUHEPaIBHOI'O COCTaBa BOJIb 30.06.2024
OnpegerneHre 06IATHOCTY, HAIIPaBICHUS U CKOPOCTH 01.07
6 BeTpa. M3MepeHue TeMIrepaTypsl BO3Iyxa 1 BOJIBL, BIaK- 17.07.2004
HOCTH BO3]lyXa
7 CO60p MOJITIOCKOB 1 OIMMCAHNE BHAOBOTO COCTAaBa 10.07-
P 17.07.2024
3 PacueT uncieHHOCTH TOTTY IS MOJLTIOCKOB, 06pa- 18.07.2024
GOTKa IMOTYIEHHBIX Pe3yIbTaTOB
OmnpeeneHne WHIEKca YCTOWMUBOCTH MOJUTIOCKOB K 3a-
9 TPS3HEHUIO, OIIpe/IeIeHIEe KauecTBa BOJIBI 110 BUIOBOMY 19.07.2024
cocTaBy. OTleHKa KauyecTBa BOJIBI TI0 CHOVHINKAITAY
10 CocTaBlieHre 0T4YeTa 110 paz/ieiy IPaKTHKH. Brso 1o 20072024
TIpaKTHIecKoit paGoTe
1 CocTaBieHre TIpe3eHTAIU, COCTOSITEH U3 CIaliIoB ¢ 21.07.2024
¢doTorpadusMi, BXOJHUT B OTIET
12 3auer 22.07.2024
OOyuaromuiicas  /C. B. lllapanosa
TIOJTIHACH . O. Oamummg
PyxoBomutens npakTHku /JI. M. 3aiineBa
TIOJTIHACH . O.®amunng
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Hpunoocenue 4
Obpasey mumynibH020 1UCMA OHEGHUKA
10 O3HAKOMUMENbHOU NPAKMUKI

MuHHCTEPCTBO CENbCKOTO X03aHcTBa Poccuiickoit @exepannn
deaepanbHOE TOCY JAPCTBCHHOE OOKETHOE
00pa30BaTeIbHOE VIPEKACHHE BEICIICIO 00pa30oBaHUs
«Camapckuii rocy JapCTBCHHBIH arpapHbli YHUBEPCUTET
daxynprer «BHOTEXHONOTHH U BETCPHUHAPHOU MEIULIMHBD»
Kadeapa «buoskonorus u GpuU3HOIOTHS ¢/X JKHBOTHBIX)
JAHeBHHK
HA 03HAKOMHTEJIBbHYH MPAKTHKY
Ooyuarometics: [lapanosoii Codun BacuabeBHb
Crynent 2 xkypca Hanpasnenue 06.03.01. - buomorus
poduis; Onoskomorus (KBaauduKaius «0akaiaspy)
Mecmo npaxmuxu « CUAY n. r. 1. Yere-Kunensckuin»
Cpox npaxmuxy: Hadano 26.06.2024 r.
oxonuanue 22.07.2024 r.
Pyrosooumenu npaxmuru:

JOLEHT Kadeapbl OHOSKOMOTUN U (PU3HOJOTHH
3aiinesa Jlumms Muxaiinossa

Kunens

2024
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Hpunoocenue 5

Obpasey mumyibH020 1UCMA GLINOIHEHUE 3A0AHUT U pabOm

710 O3HAKOMUMENbHOT npakmuKku

Beinoanenue 3aganmii u pabot

JlaTa v sran

Ormcanue 3aJaHud U BRIIOJHCHU A pa60TI>I

I Ipumeuanus py-
KOBO/IUTEIS IIPaK-
TUKU

26.06.2024

Ay@TOpHOE 3aHITHE, 3HAKOMCTBO CTYICH-
TOB C ATAIIaMU TIPOXOKICHUS 03HAKOMI-
TENMHHOU MPAKTHKY U ¢ TIPABUIIAMH TeXHUKH
0€e30I1acCHOCTH.

CTyJeHT caMOCTOSTENHHO IHUIIET, YTO JOIT-
JKeH JIeaTh B TSUCHUH MTPaKTUKU

27.06.2024

CTy/IeHT MUIIEeT JHEBHUK K&K bl JIeHb,
oTpaxaeT abHoTHIecKUe HakTOPhI

28.06.2024

B jHeBHUKE OTpakaeT STallbl C npuioce-
Hua 3, y K&XJI0T0 CTy/IeHTa, OHU Pa3Hbe,
KOTOPBIE COOTBETCTBYIOT TeME IIPAKTHKH.

BBIBOZ[Z BBIBO/I I1O IIPAKTHKE CTYACHT ITH-
IeT 065{33T€J]I>H0, B COOTBETCTBHH C HUCJIC-
JOBaHMSIMI

O0yuaromuiics

PyxoBoauTens npakTHKH

TIOJTIHACH W. O. Gamunus

TOAITHCH
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/ C. B. Illapanosa

/ JI1. M. 3aiiueBa

H. O. Gamunmms
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Peromenoosano yuebno-memoouuecxum coeemom Camapcrozo I'AY

3aiinena, JI. M.
317 Opranuzanus 1 NPOBSACHUES 03HAKOMHUTCIEHOM MMPAKTHKH:
mMeroamieckne vkazanus / JI. M. 3aiinesa — Kunens : UBL Camap-
ckoro ['AY, 2025. - 33 ¢.

VYueOHOe H3JaHHME NPEIHA3ZHAYCHO IS 3aKPCIICHUS OCHOBHBIX
TCOPETUUCCKUX 3HAHUH OOYHYAIOLIUXCS, HA MIEPBOM H BTOPOM KYpce, B
paszzene «300I0THI» U «IKOTOTHSD).

B mporiecce mpoxokacHU 03HAKOMHTETBHOM MPAKTHKH, CTYACHTHI
OCBaWBAIOT METOOHKY cOopa uHpOpMaMU M MaTephana, KOTOpPbIC
MPSIMO WJTH KOCBEHHO BIMSIOT HA OMOTY U Onochepy B LETOM.

[IpennasHaueHo A CTYACHTOB OYHOH (OpMBI OOVUCHUS (BaKyb-
TeTa «broTeXHOMOrNA N BETEpHHAPHAS MCAULIUHAY, OOYUAIOIIUXCS 10
HanpasneHuio 06.03.01 buomorns.

© ®I'BOY BO Camapckuii 'AY, 2025
© atinesa JI. M., 2025
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IIpeancnosue

VYueOHOe M3AAHUE ABIICTCS METOANYCCKHM OOCCIICUCHHECM O3Ha-
KOMHTCIIBHOH JICTHEH MPAKTHKU CTYACHTOB, OOYYAOIUXCS MO HAIPaB-
sernro noarotoBku 06.03.01 buonorus.

[IpakTHKa CTYACHTOB SBISCTCS BAKHOW COCTABHOM YacThiO yueh-
HOTO MPOLECCa, B PE3YABTATE KOTOPOrO OCYIICCTBIACTCS MOATOTOBKA
CTYACHTOB K NPOoQ)eCCHOHATBHOU JESITCTBHOCTH.

Ienv Memoouveckux ykasanuii — COCOOCTBOBATh 3aKPETLIEHHUIO
OCHOB TCOPETHYECKOTO OOVUICHHUS U NPAKTHICCKUX HABBIKOB, IOTYUCH-
HBIX TIPH BBIMIOJHEHHUH 1a00paTOPHBIX padoT, MPEAIECCTBYIOLMINX MPOH3-
BOJCTBCHHBIM MTPAKTUKAM; IIOATOTOBKA CTYJCHTA K PCLICHHUIO MPOU3BO -
CTBCHHBIX 3324 U K CAMOCTOSATCIIEHOMY BHITTOTHCHHUIO UCCIICIOBAHHI B
paMKax BBITYCKHOU KBATH(PHKALIMOHHOU PaboOThI.

OnHO 13 aKkTHBHBIX (HopM 0OYUICHUS SABIISIOTCS MOJICBBIC HCCICAO-
BaHHS CTYACHTOB, CBA3AHHBIC C HEMIOCPEACTBCHHBIM OOIICHHEM C TIPH-
poaoH, GopMUpyIOLIe TPOUHBIC 3HAHUA M COOTBETCTBYIOIIMC KOMITC-
TCHIMH. B 3TOM OTHOIICHUH NONEBas MPaKkTHKa 001aJacT HECOMHCH-
HBIMH MPEUMYIICCTBAMHU NEPEI OTACIBHBIMH 3KCIICPUMCHTAMH U OTIbI-
tamu. Pacimpssa u yraydnsas noayueHHbIE CTYACHTAMU TCOPETHUCCKUC
3HAHMS, TOJICBAs ACATCIBHOCTD CTYACHTOB MPEACTABILICT COOOH mpak-
THYCCKOE MPUMCHEHHE TCOPETUICCKUX PHHLIUIOB, & TAKXKE B IPOLIECCE
H3YUCHHS NPUPOIHBIX KOMILICKCOB IEMOHCTPUPYET 3HAYCHUE, 300JI0TH
U JKOJIOTHH, B PCLICHUN MPOOIEM YCTOWYIHBOrO Pa3BUTHS M OXPaHEI
MPUPOIBL.

Baxcnetimas 3aqa4ua MpakTHKH — HAKOTUICHUE (GaKTHICCKUX 3HAHUN
0 pa3HOOOpa3My BHIOB B OKPYIKAIOLICH cpele, MPUPOMHBIX SIBICHUSIX,
MPUBUTHE CTYIACHTaM NpOo(ecCHOHATBHBIX KOMIICTCHLMH aHaIu3a |
OLICHKHU COCTOSIHUS IPUPOIHEIX 3KOCHUCTEM, & TAKXKE OpraHu3anms coopa
MarepHana s BHIIOTHECHHS JUIITOMHEIX paboT. @opMel 1 MeTO B IPO-
BSJCHUS TMPAKTHKYU OTJIMYAIOTCS pa3HooOpasuem: paboTa HA Mapiipy-
Tax, SKCICPUMCHTATIbHAS, KaMepaibHas, HaOMIOJCHHUE, HHANBHIYAIb-
Hasl yIeOHO-UCCIICA0BATEIbCKAs PaboTa CTYACHTOB U T. A. B mpouecce
KOJIJICKTHBHBIX HCCICAOBAHUHA TNPHPOIHBIX OOBEKTOB (HOpMHUPYETCS
SKOJIOTHUECKA KYJbTypa MOBEACHHS CTYICHTOB, BOCIIUTBIBACTCS IO-
TPeOHOCTh B PUPOIOOXPAHHON ACATCIBHOCTH.



1. Mecrto npaktuku B crpykrype OIIOII BO

O3HAKOMHUTEIBHAS MTPAKTUKA OTHOCUTCS K BAPUATUBHOMN YaCTH BTO-
poro Gmnoka (b2.0.01(Y), npeaycMorpeHHOro yueOHbIM MIaHOM baka-
naBpuara no HampasieHuro 06.03.01 «buonorus», mpodume moxaro-
TOBKH. «broskonormsm.

HeobOxomumbiMu  yCAOBHIMU AJI1 OCBOCHUS AUCHHUIUTHHBL SIBJISI-
FOTCAL.

3HaHUS: TCOPCTUUYCCKUE OCHOBBI U 0a30BBIC MPESACTABICHHS HAYK O
pasHoo0pazuy OHOTOTHICCKUX OOBEKTOB;

- IMETh TPESACTABICHUE O MOP(OIOrun JKHBOTHBIX;

- aHATOMUH, (PU3HOIOTHH,

- DKOJIOTHH U OMOPA3HOOOPA3HU YKUBOTHBIX.

YMeHus: u3narath U KPUTHUCCKH aHATU3UPOBATh OA30BYIO O0IIE-
PO CCHOHATPHY IO HHPOPMALIHIO.

BriajeHus HABBIKAME: KOMILUICKCOM JIAOOPATOPHBIX U TOJICBBIX ME-
TOAOB HCCIICAOBAHMI, CIIOCOOAMHU OLCHKH U KOHTPOJS MOPHOIOTHIC-
CKHX 0COOCHHOCTEH V JKHUBOTHBIX.

CoaeprkaHue 03HAKOMUTEIPHON MPAKTUKU MO MOJYUCHHIO IICPBUY-
HBIX MPOGESCCHOHATBHBIX YMCHHI U HABBIKOB. BHOIOTHSI IPeAIICCTBYET
M3YYCHUC AMCHUILIHH «300J0THMY», «IKOMOTH», MPSAYCMATPUBACT
JACKIHOHHBIC, CCMUHAPCKUE U MPAKTHUYCCKUC 3aHsTHS. O3HAKOMUTEITh-
HAasl MPAKTHKA 11O OMOJIOTHH SIBIIICTCS JIOTHICCKUM 3aBCPILICHUECM HU3yUC-
Hud gaaHo# qucuurninHasl. [IposoauTcd B 2, 4 cemectpe.

Dopmvt u cROCOO NPoBedeHU s NPAKIMUKU
dopma npoBeACHUS NPAKTUKU. 101€6ds, CIOCOOBI MPOBEACHUS
MPAKTUKU. CHIAYUOHAPHAS.

Mecmo u epems npoeedeHUss RPAKMUKU
O3HaKOMUTETIBHOH MPaKTHKA [0 MOJYUCHHIO MEPBHYHEIX Tpodec-
CHOHAIBHBIX YMEHHH 1 HABBIKOB I10 HarpasIeHHIO moaArotosku 06.03.01
«buonorus» ¢ npoduneM moaroToBkH «BHOIKOIOTHS» MPOBOAUTCS HA
Oase xadeapel bruoskooruu u GU3KOIOrHU C/X JKUBOTHBIX, & TAKKE BO
BTOPOM CEMECTPE, Ha MEPBOM, BTOPOM Kypce.



O01mas TpyJ0eMKOCTh MPAKTUKH COCTABJSICT 6 3aUCTHBIX CUHHULI,
216 gaca (4 Heae D).

B toMm uncne Bo 2-M cemecTpe 6 3aUCTHHIX ¢IUHULEL, 216 gaca
(4 vepenn):

DopMbL
No Bupr paGoT Ha 1pakTHKeE, TeKy-
~ | Orarms! nmpaxTrku BKJIFOUAsl CAMOCTOSITENLHYIO padoTy IIero
CTYJICHTOB U TPYJJOEMKOCTb (B Hacax) KOH-
TPOJI

O3HaKOMUTENbHAS JIEKIHA (TIENTH, 3a/[aul
TIPaKTHUKHU, METOIUKH pabOTh, HHCTPYKTaX 110 YO
TEXHUKE O€30IIacCHOCTH) (2 4.)
PaGorta B 110J1€BBIX YCTIOBUSIX (SKCKYPCUA B
«KamenHs1ii oBpary, noitmel p. b. Kunens,
Jlewapo napk, 1. Ycrb-Kunenbekuit): @opmu-
poBaHue OHOTE€OIEHO30B IIPe0Opa30BaHHbIX
TEPPUTOPUH.
OI1leHKa YCTOMUMBOCTH PACTUTENBHBIX COO0-
ILIECTB ¢ PA3IMUHON aHTPOIIOTEHHOM HArpy3-
KOH.
Anamm3 GHOTHUECKOTO cocTaBa BOHOH (ayHbl,
2 OcHOBHOI HazeMHOH (ayHbI, 6eCIT03BOHOYHBIX.
OcoOEHHOCTH pa3MeIleHus BUJIOB PHIO, 3¢ MHO-
BOJIHBIX B 3aBUCHMOCTH OT 0COOEHHOCTEN (u-
3AKO-XUMHUYECKOTO ¥ THPOOHOIIOTMIECKOTO
peXrMa BOJIOEMOB.
Bmsiane Mexanmueckoro cocraBa cyOcTpara U
PacTUTENBHOCTU HAa OMOTOIMYECKOE Pa3MelTie-
HUE IIPECMBIKAIOIINXCS U KUBOTHBIX.
Bmsiane pacTuTenbHOTO MMOKpOBa Ha IIPo-
CTPaHCTBEHHOE pa3mMelieHue tuil. (194 u.)
IloaroToBka otdera 1o mpaxtuke. IIpencras-
JIeHHe HAIIMCaHHOT'O OT4eTa Ha Kadeapy Ha
TIPOBEPKY HAyYHOMY PYKOBOJMTEIIO U 3aIlluTa
ero Ha komuccud (20 4.)

1 TloaroToBUTETHL-
HBIA

YO,
110

3 | 3axmounTeanHbIIT 110

Bcero: 216

Texnuka b6ezonacnocmu, RpU NPOXOHCOEHUU
O3HAKOMUMELbHOI NPAKMUKU
1. Oxexaa u 00yBb JOKHBI OTBCUATH YCJIOBHSIM IMOJICBBIX padoT, B
YACTHOCTH:



a) 3alUTa Teja OT YKyca HACCKOMbIX (OpIOKM MO/IKHBI OBITH 3a-
MPABJICHBI B HOCKH);

0) 3amuTa TeNa OT Pa3APAKCHUS PACTCHHUSIMH,

B) MPEIOXPAHCHUE OT COMTHCYHOTO yAapa.

2. Ha mapmpyTe creayeT coOmoaaTh CIeIyIOIUE MPaBUiIa MOBe-
JCHUS

a) NP MCPSABHKCHUHN 10 aBTOJOPOre 00s3aTCIbHO WATH MPOTHUB
JBIDKCHHS TPAHCTIOPTA,

0) HeOOX0AMMO OBITh BHUMATEIPHBIM MPH JBIKCHHUH 10 0€310p0-
JKBIO, TIO TICPECCUCHHON HITH JICCHCTOH MECTHOCTH, 3aBaiaM, BRICOKOTpa-
BBIO, OCBITISIM;

B) IpH paboTe B OBparax ¢ KPyTHIMH OOPBIBUCTHIMH CKIOHAMH I1C-
PEIABHIKCHUE JOJKHO MPOU3BOIUTHCS OYCHB OCTOPOIKHO; MPH TICPEABH-
JKEHUH U pabOTe Ha OCHIMSIX 3aMpenacTcs 0e3 HaqoOHOCTH cOpachBaTh
KaMHU M OTBAJIHBATH HCYCTOWYHBBIC TIIBIOBI;

) BO BPEMsI TPO3bI HEJIb3sI HAXOAUTHCS HA BO3BBILICHHBIX MECTAX,
MO OTACIBHO CTOSIMHUMH ACPEBBSIMU, B BOAC, OMU3KO OT JHHHI 3JICK-
Tpomnepenay, rpoOMOOTBOAOB U T. I1.;

1) BO n30CKAHUE COTHCUHOIO VAapa B YKAPKHUE Yachl HEOOXOIUMO
HOCHTb TOJIOBHBIC YOOPHI;

’K) HEOOXOUMO UMETh € CODOH anTeUuKy U BOAY;

3) B HEMAX NPO(UIAKTHKY KICMEBOro SHIE(haIuTa PeKOMEHIYETCS
MPOU3BOJNTE CXKCAHCBHBIH JIMYHBIH OCMOTP M MPOBEPKY HA HATHYHC
KJIeLeH, 0COOCHHO MO BO3BPALICHUH ¢ MapIIPyTA.

2. IIpaBuya npoxoxKAEHUST 03HAKOMHTEILHOI MPAKTHKH

Imansi nposedeHus IKCKYpcUU U UCCLIEO0BAHUS

[NoaroToBUTENBHBIH TAIl MOJACBBIX HCCIICAOBAHUM (IPOU3BOUTCS
JIO0 HavaJIa moJIeBOH mpakTuku). Ha HavamsHOM 3Tane (nepes noaeBsMu
MOXOJAMH) TPAKTHYCCKHX HCCIACAOBAHUI CTYICHTAM, PaCHpeaCISIOT
TEMBI JUTs1 UX BHEAPCHUs B padoty. [lepea moaeBeIMU HCCIICI0BAHUIMHI
HCOOXOAUMO O3HAKOMHTBCA ¢ (pu3HKO-reorpadhuiIeCKuMu OCOOCHHO-
CTSIMH, DKOJOTHUICCKUMH CHCTEMaMH, OHOIOTHICCKHUM Pa3HO00pasueM,
SKOJOTMYCCKHMHU TPYNIAMHU JKUBBIX OPTaHU3MOB. BoJpuIyio momorns
MOXKET oKkazaTh (oTorpadpupoBaHue, 3apHUCOBKH, KCCPOKOIHPOBAHUC
WA K€ CO3JAHHUE KOMIBIOTCPHOU 0Oasbl JaHHBIX KaK CPEACTBA cOopa
rpaduueckix, TUPPOBBIX U TCKCTOBBIX MATCPHANIOB, TAKUM 00pazoMm,



VIKE B MOATOTOBHTEIBHBIA IEPHO CTYACHTHI AOJKHBI BHUSIBUTH THITHY-
HBIC JJ151 U3YIACMOU TCPPUTOPHH 300JIOTHICCKUE, SKOIOTHIECKHE KOM-
wiekerl. s monyueHns kaprorpaduueckod OCHOBBI Ha IUIAH HAHO-
CUTCS palioH, B KOTOPOM NPOBOAATCS MOJEBbIC padoThl. B cocTtaBmsie-
MBIX KOHCIICKTaX BayKHO (PUKCHPOBATH HE TOJIBKO HAIMYUC HA H3ydac-
MO TEPPUTOPHH TEX HIIH HHBIX 0OBEKTOB (BUAOB PACTCHUH, JKUBOTHBIX,
OHOIOTHICCKUX TECTEPOB, co00IIecTB, hopM penpeda, TUIIOB MMOYB, Xa-
PaKTEpPHBIX OPOJA, pacTeHUM U T. A. CHapsKCHUE HA MOJICBBIX MAapIIPY-
Tax: oJekaa W 00YBb, MOJCBOW JHEBHUK C MPHKPEIUICHHBIM MPOCTHIM
KapaHAAIIOM, TUHEWKA, KAPTOH, AUAAKTUUECKUN MaTepyall.

Tembt 015 npoxoIHCOSHUS O3HAKOMUMENbHOT RPAKMUKU
0J151 CYyO0eHmo8 nepaozo Kypca

1. OcobeHHOCTH NOYBEHHOU (ayHbl PAa3IHIHBIX OHOTOMOB.

2. dayHa HA3eMHBIX TO3BOHOUYHBIX (MM OTACTIBHBIX CHCTEMATHIC-
CKHX TPYIIN) Pa3IuIHBIX MCCTOOOUTAHME padOHA MPAKTUKH.

3. UxTrodayHa BOIOSMOB Pa3HOTO THIA PAHOHA MPAKTHKH.

4. OCOOCHHOCTH TIPOCTPAHCTBCHHOTO PA3MEIICHUS MO3BOHOYHBIX
JKUBOTHBIX U €r0 MPHYHHA (HA MPHUMEPE OTACIBHBIX BHAOB WIN TPYIII
BHJIOB):

a) 0COOCHHOCTU PAa3MCIICHHS BUIOB PHIO B 3aBUCHUMOCTH OT OCO-
OeHHOCTEH (PH3HKO- XHMHYCCKOTO, THAPOOHOIOTHYECKOTO PEXKUMA BO-
JIOEMOB;

6) OnoTormueckoe (MUKPOGHOTOIMUUIECKOE) pasMeIIcHHE aM(pUOHI.
Brusguaue Ha pasmemenne ampuOHi TeMIepatrypel, XapakTepa pacT-
TEBHOT'O TIOKPOBA, BIAXKHOCTH;

B) BIHMSHHUC MEXAHHUYCCKOTO COCTABA CYOCTPATa U PACTUTEIBHOCTH
Ha OHOTOMUYECKOE PA3MEINCHHE PENTHITHIMA;

T') BIAMSHHE PACTHTEJIBHOTO IOKPOBA HA MPOCTPAHCTBEHHOE pa3Me-
HIeHUE (BEPTHKAIBPHOE M TOPU30HTANbHOE) NTUL. PasMmemenue ntun u
KOPMOBBIC PECYPCHI TEPPUTOPHIA;

1) OHOTONIYECKOE Pa3MELICHUE BEAYIIHNX BUAOB I'PEI3YHOB patioHa
npaktukd. [IpocTpancTBeHHAS PUYPOUCHHOCTE KOJOHUATIBHBIX TOCE-
JCHUH IPBI3yHOB.

5. Hacenenue OTACIbHBIX BUAOB, HA3CMHBIX TIO3BOHOUYHBIX (ampu-
OWii, peOTHINN, NTHL, MEIKHX MICKOMUTAIONINX) PA3THIHBIX MECTO-
obutannii. CTpyKTypa HACENCHHS: COCTAB, IUIOTHOCTh, TPOQHUUCCKA,
SAPYCHBIC, MPOCTPAHCTBCHHBIC TPYIIIUPOBKH.



6. luHaMuKa BUIOBOTO COCTaBa PA3TUYHBIX PYIII HA3EMHBIX I10-
3BOHOYHBIX OTKPBITEIX MECTOOOUTAHMI (Ha MPHUMEPE TITHI] HITH MIICKO-
MMATAOIINX).

7. OnpeaencHue BUAOBOTO COCTaBA OECIIO3BOHOYHBIX WICHHUCTOHO-
rux (pakooOpasHEIX, TAyKoOOPa3HbIX, HACEKOMBIX).

8. OcHOBHBIC OCOOCHHOCTH PACIPOCTPAHCHHUS U BUIOBOM COCTAaB
MOJLIIOCKOB, Ha TCppUTOpHH notiMel peku b. Kunens (OproxoHorue, ABy-
CTBOPYATHIC).

Tembt 0151 npoxodycOeHUsI O3HAKOMUMETbHOU RPAKMUKU
Ol1s1 CIMYOeHmo8 6Mopo2zo Kypca

1. buounaukarust 3arps3ueHus Boa (pexu Camapa, b. Kunens, ap.
Maueix pek Camapckoi 001aCTH) B OKPECTHOCTSAX HACCIICHHBIX ITyHKTOB.

2. Broskonorus NouYBEHHBIX YWICHHCTOHOTHX-ICCTPYKTOPOB.

3. buoskonorus MoYBCHHEIX MHKPOOPTAHU3MOB B MECTaX 3arpss-
HCHHS HOJITIOTAHTAMH.

4. BrnusHue aHTPONOTreHHBIX (aKTOPOB HA BHAOBOH COCTAB JIyTO-
Boro Ouorenosa (pexu Camapa, b. Kunens).

5. JluxcHOMHIMKALMS 3arpsS3HCHHUS BO3AYXa B PasIHUYHBIX pano-
Hax Y crh-Kunensckoro.

6. OueHka BHIOBOTO pa3HOOOpAa3Hs MTHL JICCOCTCITHEIX OHOLICHO-
30B.

7. OueHka BUAOBOIO PasHOOOpasus pakooOpasHBIX BOJHBIX OHO-
neHo30B CaMapckoi 001acTu.

8. OueHka pazMepoB NOMYIALNNA HACCKOMEBIX TVTOBBIX (CTCIHEBIX,
JCCOCTEITHBIX ) OHOLICHO30B.

9. Iamarauku npupoasl Camapckoii odmaacTy.

10. ITapxu n 3enenHsIe 30HB KnHENBCKOTO palioHa.

11. TToussr Camapckoii o01acTu.

12. Peakue u ucuezaromue uernyekpoiibic Cpearero [ToBomkbst.

13. Caeapl KOPMOBOH ACATCIBHOCTH TITHIL,

14. Tuner moBpeXACHUA PACTEHUI HACEKOMBIMHU.

15. Tpoduueckas cneuaIn3aus CypKa pPbiKEBaToOr0 Ha TCPPUTO-
puu Camapckoro IToBomKbs.

16. Tpoduueckue cBs13u OSIKHU OOBIKHOBCHHOM (BCKIIIBI).

17. Tpoduueckue CBA3M CYCIHKA KPAIaToro.

18. DKonorus MoYBEHHBIX OECIIO3BOHOYHBIX CTEMHBIX OUOLIEHO30B.

19. Oxonorus pennkroBbix ABVKPbLIEIX Cpeanero [ToBomkss.

20. Dxonorus pykokpeLasx Cpeasero [ToBomkbs.

21. DHAEMHKH U PETUKTOBBIC BUABI pacTeHni Camapckoi 001acTy.



E:xenHeBHbIH MiIaH onucaHus HAGTIOAEHHH, IKCIIEPUMEHTOB B
N0JIEBOM OTYETE M0 CTAHAAPTHOMY IUIAHY HA THIOBBIX OJIAHKAX:

1) Tema (Tak, kax chOPMYIHPOBAT €€ MPETIOAABATENb), OCHOBHBIC
LEJIU U 3312490 MapLIpyTa;

2) OLICHKA MCTCOPOJIOTHUYCCKUX YCI0BHiM B 7 uacoB, 14 4acos,
21 yac (Temmeparypa BO3AyXa, BIAKHOCTb, CKOPOCTh U HANPaBICHUC
BETpPa, 00JaYHOCTh, OCAAKH H TIp.);

3) YCIOBHS OKPYXKAIOLICH Cpeabl (OPTaHONENITHUSCKHE TOKA3aTEIH
BOJIBI, QaHATIM3 COCTaBA aTMOC(EPHON BIAry, NapaMeTPHICCKHUE H3MEpe-
HUSA);

4) o kaXKIOMY MapIIPYTY BEAYTCS 3ANUCH KPATKUX OOLIUX HTOTOB
HaOTIONCHHUH, MPOBEACHHBIX BCCH TPYIIION BMECTE C NPENOAABATENEM,
a TaKKE OTYET O CAMOCTOSTCIBHO BBITIOMHCHHBIX HAOMIOICHUSAX HIH
MPaKTHIECKUX PaboTax;

5) AaHHBIC TIO CTPYKTYPE OHOLICHO30B 3aMUCHBAIOTCS HA TUIOBBIX
OmaHKax;

6) oTOOp 06pasLOB pacTCHUM, TPUOOB U JKUBOTHBIX, OIIHUCAHHE, Pac-
MPECICHNC TUITHYHBIX BHAOB KUBBIX OPTaHU3MOB IO IPyCaMm, SKOJIOTH-
YECKUM HHULIAM, 3KOTOTHICCKUAM IPYIIIAM;

7) onmcanue MOP(OIOTHICCKUX U (PUBHOTIOTHUYCCKUX OCOOECHHO-
cTeil pacTeHui (OLICHKA MPHUPOCTA OTACIBHBIX PACTCHUH PETHOHA) U JKU-
BOTHBIX PETHOHA (MOBEICHHE, MUTAHUE, THII MOJCTA V HAOIHOAACMBIX
NTHL U JPYTHE CTICbI ACATCIBHOCTH JKHBOTHBIX);

8) onpeneneHUe KUZHEHHOTO COCTOSHUS PACTCHUH.

Ipumeuanue: npu npogeoeHUn KOMNIEKCHO20 ONUCAHUS MOYEeK
npouseooumcs ombop mMamepuanlos 0is ananusa: coop cepbapus, uiu-
uiex u m.n., NPOU3BOOUMCs homozpaghuposanie, 3apucoexi u m. 0.

[Tnan xamepanbHOl 00pabOTKH MaTepuanos U HabmoAcHuUH: 1) pa-
0ora ¢ pacturepHON KouiekuueH (cozmanue repbapus); 2) padora ¢
KOJUTICKIUEH OSCIMO3BOHOYHBIX KHUBOTHBIX; 3) pa0d0oTa ¢ HAYy4HOM JUTepa-
TYpoH (OIpeACIUTEIMH, MOHOTPAQHSIMH, H T. I1.);

Ocnosnoe obopydosanue 0 nOe6vIX pabom cmyoenmd. TIOJICBbIC
CYMKH, ONPEICITUTEITH PA3THIHBIX TPYIII dKHUBOTHBIX U PACTCHUH PEru-
OHA, KaHLETAPCKUE MPHHANICKHOCTH, CAYOK, CTCKISHHBIC OaHKH —
3 mr; yamku [letpu -2 mT, OUHOCT, MAKET NOIUMITHICHOBHIH, BaTy,
MapJIro; KoMmac, TeCT-KOMITICKT «lTdenkay, BEICOTOMEP AEpEBBEB, JO-
maTa, 0TBEC, PyIeTKa, IHYP LTuHOU 20 M, repOapHBIE CETKH, Ta3eThl IS
repOapust, kooBeThl (18x25x4 cMm ¢ GenpiM THOM), CKpeOKH, 3aKuIHAS
apara, auck CeKKH, MEPraMEHTHBIC STHKETKH, MPOOHPKH ¢ MpoOKon
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(V =30 — 50 mm), OMHOKNTH, TYIIBI, YHUBEPCATbHAS WHAUKATOPHAS OY-
Mara, MAHLCTHL.

Cmpykmypa u codeprcanue omuéma
OdopmicHue pe3yabTaTOB KCCICIOBAHUN HE3aBHCHMO OT Kaue-
CTBAa MPOBCACHHBIX OMNBITOB U MONYYCHHBIX JAHHBIX MPEACTABISCTCS
CTYACHTAMH B OTUYETE N0 O3HAKOMHTENBHON npakTuke. [loapoOHsIi oT-
YET COCTABIETCS N0 HIKCTIPUBCICHHOMY IIJIaHY.

[To uroram 03HAKOMHUTEIBHOHN NPAKTHKH CTYACHTOM COCTABII-
eTCcsl MUCBMEHHBIA oT4eT. Llenp oTueTa — 3aKkpenieHne TCOPeTHICCKHX
3HAHHUH TIO 3007I0TUH U OHOJIOTHH.

OT1uéT nOoMmKEH ObITh HAOPAH HA KOMIBIOTEPE, IPAMOTHO 0OpPM-
JIcH, cOPOLIIOPOBAaH B MANKY, OAMUCAH CTYACHTOM, CAAH IS PErHCTpa-
uuu Ha Kadeapy «bro3koaorus u QU3H0IOTHs C/X KUBOTHBIX).

Tpeboeanus Kk ohopmiaeHuI0 1ucmos meKCmoeoii yacmu

TexcroBasi YacTh OTYETA BHIMOJHSICTCS HA jucTax (pomara A4
(210 x 297 mm) 6€3 paMKH, COOTFOACHUEM CJICAYOIIUX PA3MEPOB HOJICH:
acsoc: — 30 MM, mpasoe — 10 My, BepxHee — 20 MM, HInkHEE — 20 MM,

CTpaHuLBl TEKCTa MOANCKAT 00A3aTCIBPHON HYMEPALUH, KOTOpas
MPOBOAUTCA apabCKuMH LUdpamMu ¢ COOMIOACHUEM CKBO3HOH HyMepa-
UM N0 BCEMY TEKCTY. HoMep cTpaHHuBl MpOCTaBIAIOT MO LEHTPY Oe3
TOYKH B KOHIIC.

IlepBoii cTpanuLelt cUMTAETCS TUTYIBHBIM JUCT, HO HOMEp CTpa-
HHILIBl HA HEM HE TPOCTABIICTCA.

[Ipu BBHIMONHEHUH TEKCTOBOH YACTH PaOOTH HA KOMITBIOTECPE THI
wpudra: Times New Roman. Upudt ocHOBHOTO TEKCTA: OOBIYHBIH, pa3-
mep 14 oT.

MeskCTpOdIHBIN HHTEPBA. TTOJYTOPHBIMH.

BeinosHeHHBIH O0TUET 00 y4IEOHOM MPAKTHKE JODKCH CONCPKATH.

- TUTYIBHBIHN mucT ([punoocenue 1);

- 3aJaHUE IO 03HAKOMUTENbHOH npaktuke ({lpunoowcenue 2);

- naH (rpaduk) npoxoxKaeHus npaktuku (Hpunoocenue 3).

3. MeToab! HCCaea0BaHUI

Onucanue penveha mecmuocmu, 8vib6op mapuipyma
U moyex HaOAI00eHus
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BriGop mapmpyTa A H3y4CHUS HA3¢MHOH 3KOCHCTEMBI ONpeac-
JSIETCS CIACAYIOMMMHU TPEOOBAHUSMH:

1. MapiipyT Z0KEH BKITIOUATE KAK MOKHO OOJIBIIE PA3HBIX MECTO-
OoOUTAHUH B MPEALIAX U3y4acMOro OHOreoneHo3a (MOISTHbI, BO3BBIIICH-
HOCTH, BIJHHBL, MOJIOT Jeca, 000UYMHA JOPOTH B JICCY, B MOJE, PEKH H
03¢pauT. a.).

2. IIpoTsKeHHOCTh MapIIPYTa MOXKET OBITh PA3HOH B 3aBUCHMOCTHU
OT IUTOINATU U3YYaeMO 3KocucTeMbI (B cpeaaeM ot 100 m 10 1,5-2 km).

3. Baonp MapmpyTa BEHIOHPAIOTCS TOUKH HAOMIOACHUH B Hanboee
XaPAKTCPHBIX IS JAHHOTO OMOTCOICHO3a MECTOOOUTAHUSIX U B HAMOO-
Jiee OTKJIOHSOLINXCS OT TUIMYHBIX MecTooOnTaHui. KonrdaecTso Touek
HaOTIOACHUH: MUHAMAITBHOE — 3, MAKCUMAIIBHOE — HE OTPaHHYCHO.

4. Ha xaxmoi Touke HaONMIOACHHS 3aKIaJbIBACTCd HE MCHEE TPEX
nmpoOHEIX TIomanoK pazmepom ot 0,5 g0 1 M. MapmpyTt HaHOCHTCS Ha
CXEMY MECTHOCTH.

5. UcxomHeIM maroM B H3YYCHHHM AOHOTHYECKUX KOMIIOHCHTOB
SKOCHCTEMBI SBJIICTCS OMHCAHUE pebeda MECTHOCTH.

Ocoboc BHUMaHNE 00paInacTcsl Ha TAKHE BAKHBIC 3JICMEHTHI PETb-
¢a, KaK paBHUHBI, UMCIOIINEC VKJIOH HE Bhitie ,5°, ¥ XONMMBbI, BO3BBIIIA-
romuecs 10 200 M Hax ypoBHeM Mopsi. OTHUCHIBAIOTCS HAMPABICHUE U
XapakTep OKPYKAOIUX BO3BBHIIICHHOCTCH, AONMH, UX IIHPUHA, TOTe-
PCUHBIN U TPOAOBbHBIHN Tpod b, OTMEUACTCS HATHYHE KPYTHIX MOBO-
POTOB WITH CYKCHHH JOIHHBL, & TAKXKE BBIXOABI JOTHH BTOPOTO MOPIIKA
u Oanok.

JlaHHEBIE 3aHOCATCS B BUAC CXEMBI B OTUET.

6. Ilpu Hamuuuu mMOOIU30CTH 03€pa, PEKU HIIA APYTOTO BOIOSMA
ONpeeIACTCS MPUOTUUTEIBHOE PACCTOSHUE A0 HHUX, HX Pa3MEpPBL.

JlaHHEBIC 3aHOCSTCS HA CXEMY .

7. Ilpu onpe ACICHAN KCITO3ULNN U KPYTU3HBI CKJIOHA, PA3THIAOT
nojiorue (YkioH 2-7°), mokarsie (ykjiaoH 7-15°), kpyteie (ykion 15-40°),
obpsiBrcTHIC (YKI0H cBBIitne 40°) ckionsl. [Ipu pacnonoxenuun oObekTa
HCCIICAOBAHUS HA BEPLIMHC YKA3bIBACTCS XaPaKTEp BO3BBIIICHHOCTH
(xomM, otaemsHas ropa, rpedenp). OTMEUACTCsS BBHICOTA HAA THOM JO-
JUHBI WA PABHHUHBI, XaPaKTEP BEPUIHHBI (ILJIOCKAs, KPYTias, BHITSHY-
Tas).

JlaHHEBIE 3aHOCATCS HA TUIAH.

8. Bo Bcex cnyuasax GUKCHpPYETCS XapakTep MOBEPXHOCTH H OCO-
OCHHOCTH €€ CTPOCHHUS — MPOMOMHEI OT JOXAS, BIOOHHBI U JOPOXKKH,
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JPYTHE CACABI YSIOBEUCCKON ACATCIBHOCTH, KAMHU U IICOCHB HA MO-
BCPXHOCTH, BRIXObI MATCPUHCKUX CKAJI, TOPOCIINX MXOM H JTHIIAWHHU-
KOM.

JlaHHBIC 3aHOCATCS HA CXEMY peiibeda B OTUET.

4. 3oo0s0rusa becno3BoHOYHBIX
N3y4yenue ponHbix becno3BoHOYHBIX

HSy‘ICHI/IC BOAHBIX OPraHU3MOB OTINYACTCA OT HU3YUCHUA HA3CM-
HBIX, TIOCKOJIBKY B BOZHOM Cpeae u3-3a MalOH NMpO3pavHOCTH BOJBI 3a-
TPYAHEHBI HEMOCPCICTBCHHBIC HAOMIOACHUA 3a opraHuzMamu. Kpome
TOTO, BOAHBIC OCCIIO3BOHOYHBIC OOBIMHO HEBEIUKHU TI0 Pa3Mepam H mpo-
3paunsl. BemeacteBue 3TOro mpoBOAWTCSH OTIOB OPraHH3MOB Pa3iHy-
HBIMH OPYAMSAMH, TPUIEM B OONBIIUHCTBE CAYYACB BCICMYIO — MBI 00-
JTABIMBACM OOBEM BOABI HE BUAM KUBOTHBIX, B HEM HAXOMSIIUXCS.

1. XapakTepucTuka MPOTOUHBIX (PEKH, PYYbH), HENPOTOYHBIX
(o3epo, npya, 60m10TO) U CAA0OHPOTOUHBIX (BOAOXPAHUIIULIE) BOIOC-
MoB. BriGop mect amst otOopa mpos (CTaHImiA).

2. BpIOOp ONTHMATIBHOTO KOMMYECTBA U MECT PACTIOTI0KEHHS CTAH-
LUH 3aTPYAHICTCS BCICACTBHIE OONBIIOTO PA3HOOOpa3ust BOAOEMOB (THIT
BOJOEMA, €T0 pa3Mephl, IIyOHHa, XapakTep O¢peros, HATHIKE 3aPOCICH
BOJO-BO3AYIIHBIX U MOTPY:KEHHBIX PACTCHUM U JAPYrHE XapakTepu-
ctuku). C OHOM CTOPOHBI CTAHLIUK JOJKHBI OXBATHIBATh BCEC HEOIHO-
POIHOCTH BOAOEMA, C APYTOH — ueM OOJIBIIEC CTAHIUH, TeM Oonee Tpy-
JOEMKOU CTaHOBUTCS padota. B 1ieiom, 4ucio craHuumii A0MKHO OBITh
HC MCHCC TpéX u aJ1 HG6OJ'ILH.II/IX HCITPOTOYHBIX BO,Z[OéMOB 3TOTO BIIOJTHC
JOCTATOYHO.

3. BumoBoii cocTas, YNCACHHOCTh OCCIIO3BOHOYHBIX U ¢ H3MCHE-
HHS 3aBHCAT OT YcIOBUH obnuTtanus B BogoéMe. [losromy npu m3yuenun
BOJHBIX OOHTATEICH CICAYET PETHCTPUPOBATh BAXKHCHIINE aOHOTHUE-
ckre daxtopel B Boxoéme. Heobxoaumo mameputh riayOMHY BOABI HA
KX JI0H craHmK. B HeGOIpIIHIX BOXOEMAX ISl 3TOTO MOXKHO UCTIONb30-
BaTh MCPHBIN IIECT, PYYHVIO PYICTKY, PYYHOH NOT (pa3MEUYCHHBIN Ka-
nmpoHoBHIH WHYP). [Ipo3padHOCTh BOAR B MOJEBEIX YCIOBHAX ONpPEIC-
asgercs ¢ momompio aucka Cexku. 1o auck Oenoro 1Bera, KOTOPBIHA
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s xomenus HeoOXOJUMO BCTATh JTULIOM K COJHIY U POU3BECTH
50 ABOMHBIX B3MaxXOB CAYKOM B Ty HJIH APYT'YIO CTOPOHY, HO BCETAA IO
HOBOMY MECTY, Oimke K mouse. Llenecoobpa3Ho npoBOIUTh 3Ty MPOLIE-
OYPY B 4achl MAKCUMAITbHOH aKTHBHOCTH HACCKOMBIX.

C6op 50 B3Maxamu cauka NpH KOLICHUH COOTBETCTBYET YHCTY JKHU-
BOTHBIX Ha NpoOHOM momake B 1 M2, CoOpaHHBIX GeCMO3BOHOYHBIX
BMECTE C 3THKETKOW MOMEIIAIOT B MOPUIIKY. B maboparopuu ux paccop-
THPOBBIBAIOT MO CHCTEMATHYCCKUM TPYIIAM, TOACYHTHIBAIOT KOJIHUYC-
CTBO 0COOCH B KQXKIOU IPYIIE U ONPEACIIIOT HX OHOMACCY ITYyTEM B3BE-
LIMBAHUS HA AlITCYHBIX BECAX.

[Ipu cOope O6eCHO3BOHOYHBIX >KHBOTHBIX TPAaBIHHCTOIO spyca
KJIACC JIYYIIC Pa3AC/IuTh HA IPynmsl (Mo 3-5 4eI0BEK), KaXaas U3 KOTO-
PBIX COOHMpacT MaTEepHAT Ha Pa3HbIX YIaCTKaX.

Jns pacyeTa YUCICHHOCTH HACCKOMBIX HA CIUHHLYY IUIOLIATN HC-
MOJIB3YIOT QOPMYIIY:

P =N/DLn,

rae P — konuuectBo HacekoMbIx Ha 1 M2 | N — 4uc10 NOMMAHHBIX CAUKOM
HacekoMbix, D — quameTtp cauka (B M), L — cpeaHsis quHA TyTH, MPOXO0-
aumast o0pydeM CadKka Mo TPABOCTOIO IMPH KAKIOM B3Maxe (B M), n —
YHCI0 B3MAXOB CAUYKOM.

Memoo - 1061u Ha Aemy, TPU JIOBJIC MPOJICTAIIETO HACCKOMOTO
Ca4yKOM OBICTPO MPOBOASIT B BO3AYXE, a MOHMAaB €ro ¢pasy e moBopa-
YUBAIOT CAYOK TaK, YTOOBI MCIIOK MEPCKUHYIICS Yepe3 o0pyd, HE AaBast
MOTABIIEMYCSl HACEKOMOMY BBLIETETD.

Ilpu 10BIEC HACCKOMBIX, CCBIIMX HA LBETHI HJIH JIHCThSI, CATKOM
OBICTPO MPOBOASIT MO LBETKY TaK, 4TOOBI 3axBaTUTh Hacekomoe. [Ipu
JIOBJIE HACEKOMBIX Ha KPYIHBIX 30HTUYHBIX PACTECHUAX HYXKHO CJICIUTD
3a TeM, 4TOOBl HE COMBATH CAYKOM COLIBETHS. OHO MOXKET CIIYKUTh ME-
CTOM JIOBA MHOTO JHEH MOAPSA.

Yuem becnozsonounvix scusomusix ¢ Kponsl depesves
s yuera 66CIO3BOHOUHBIX JKUBOTHBIX C KPOHBI ACPEBbEB HAMOO-
Jiee IPUMCHUM METOJ CTPSIXHBAHHUS KUBOTHBIX C 1€PEBbEB.
Hns cObopa maTepuana moj ASPeBOM paccTHIACTC OEI0e MONIOTHO
(npocThiHs, UICHKA). Y HABIIKX ¢ ACPEBA OSCIIO3BOHOYHBIX COOUPAIOT B
mopuiku (¢ 50%-HbIM PacCTBOPOM CITHUPTA), CHAOKAIOT STHKCTKAMHU, A B
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Memoowr cbopa uxmuonocuueckoeo mamepuanda. CymecTByET
0O0JIBIIOE KOJIUICSCTBO OPY Uil At joBa peiObl. Cetr (00BSUMCHBAOIIHEG
opyaust 10Ba) CBOOOIHO BUCIT B TOJIIIE BOABI U PbIOA B HUX 3aITyThIBA-
ercst. [1o BepxHEMY Kparo CETH MPHUKPSIUICHBI MOTUIABKH, 10 HIPKHEMY —
IPY3BL, 32 CUET STOrO CETh PACKPHIBACTCS BEPTHUKATBHO. CETh MOMKET
CTOSITH B OIPEACIEHHOM MECTE HETIOABIKHO (CTABHBIC CCTH) HITH ILIBITh
MO TCUCHUIO (IUIABHBIC CETH).

Heron — otexkusaromee opyaue mosa. Hesoxom oxpyxaror yua-
CTOK BOJBI U BBITATHBAIOT €r0 HA Oeper Wiu Ha cyqHO. ManeHbkue pas-
HOBHIHOCTH HEBOJA — OPCIHH.

Tpan — 310 MCIIOK M3 CETH, KOTOPHIH TSHYT OJHO WIIH ABa CYAHA.
Komaromue opyansa. Crona OTHOCATCSI OCTPOTH, IMPUMCHCHHE KOTOPBIX B
P® zanpereHo npaBuiamMu peiO0OTOBCTBA. Pa3peiicHbl KPIOUKOBBIC OPY-
JIHs IOBA: VIOUKH M CHACTH. EC/ Ha KOHLIC IECKH TOJIBKO OANH KPIOUOK,
TO 3TO yaouKa. Ecny KprovkoB Ha JecKe HECKOIBKO — 3T0 cHacTh. Cyrue-
CTBYET OOJIBIIIOE PA3HOOOpA3HE YAOUCK U CHACTCH J1s IOBA PHIOHI B JIHO-
Ob1x Bogoémax. CraloHapHbIE OPYIUs — 3TO PA3HOOOPA3HBIC TOBYIIKH
JUTS PHIOBI: BEHTHPS, BEPIIH U T. TI.

7. 3emHoBOAHbIe H PenTuiun
Memoow yuema 3e MHOBOOHBIX U PenmuIuii

Haubonee pacnpocTpaHEeHHBIM METOJOM V4Y€Ta 36MHOBOJHBIX H
PEOTWINH SBIACTCS MAPIIPYTHBIA METOX y4eTa. DTOT METOA MO3BOJSICT
MPOBECTHU YUET dKUBOTHBIX HA ONIPEICICHHOM MOIoce 00HAPYKEHHUS MPO-
TsokeHHOCTRIO 100-500 M. Tlpn yueTe 3eMHOBOAHBIX VUETHHK AODKEH
JBUTaThCA BAOJIb OCPEroBOi THHUH, PETUCTPUPY S JKUBOTHBIX HA MOJIOCE
mupuHO# 5 M (2,5 M B Boze u 2,5 M Ha Oepery). B MenkoBoIHBIX BOIO-
eMax ¢ MpOo3pavHOi BOJOH X MOYKHO IIEPECUNTATh, BHUIMATEIBHO TIPO-
CMaTpHBas TOJIIY BOJBI U IOBEPXHOCTH AHA. [ Ipy 3T1OM A1 momyueHuS
COTIOCTaBUMBIX JAHHBIX CIEAYET PYKOBOACTBOBATBHCH CIICAYIOIUMH
MIPaBHIAMH.

1. Yuer nmpoBoanTCA HA JICHTAX, MMUPHHA KOTOPHIX I OXHOTO He-
JOBEKa paBHa | M Ha CHJIBHO 3apOCIIMX TPAaBOH YdacTKax M B HOYHOE
BpeMs U 2 M Ha OTKPBITEIX MecTax AHeM. BaxkHo cTporo cobmoaate BhI-
OpaHHYIO IIUPHHY YYCTHOH MOJIOCHI, & HE CTAPAThCH COCUUTATH Kak
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MOKHO 0OJBIIE KUBOTHBIX. JITHHA MapmpyTa — OT HECKOJIBKHX JCCAT-
KOB METPOB (10 GeperaM HeGOMBIINX BOJOEMOB) IO HECKOIBKHUX KHIIO-
meTpoB. [Ipu yduere 3¢MHOBOAHBIX W SIICPHL JTHHA MAPLIPYTa MOXKET
COCTaBIATH 1-2 KM, TIpH ydeTe 3MEH €T0 MPOTIKEHHOCTh CIEAYET YBE-
AMIHTh 10 5-6 kM 1 Oonee.

2. Kaxaprit MapmpyT (WIN OTACIBHBIC €T0 YaCTH) AOJDKCH MPOXO0-
JUTDH B IIpeAcIax OAHOM CTalUU.

3. Ilpu yuere HEOOXOAMMO UMETE B BUAY CYTOUHBIC H3MCHCHHUS aK-
TUBHOCTH KUBOTHBIX. J|71s1 2ka0, YeCHOYHHUL, TPUTOHOB M HA3EMHBIX JISI-
I'VIICK YYETHl CICAYET NPOBOAUTH B TEMHOE BPEMS CYTOK C (OHapeM,
JHCBHBIC BUBI YIUTHIBAIOTCS B CBETI0E BpeMs. Jloporu u Tpors! ampu-
OUH HCTIONB3YIOT B TEMHOE BpeMsl cyTOK. [lonyueHHbBIC faHHBIC, KaK 1
3EMHOBOJHBIX, TaK M JJISl HPSCMBIKAIOIIUXCS, ICPECYUTHIBAIOT HA 1 KM
VIETHOTO MapupyTa. MapmpyTsl o Oeperam BOXOEMOB H IO AOPOraM
HUMCIOT cBOIO crielnduky. HexoToprie BUAB 3¢MHOBOJHBIX (KEPILTHKA,
MPYIOBas W 03CPHAS JATYIIKH) BCE TEIUIOC BPEMSI TOJA XKUBYT HA MEI-
KOBOJHBIX YYaCTKaX BOXOCMOB.

8. MeToabl yueTa YHCJIEHHOCTH NTHL

KomuuecTBeHHBIN yIET HA3EMHBIX O3BOHOYHBIX OBIBACT ABYX PO-
JIOB: THHCHHBIN U MO HOM.

B Hacrosmee BpeMs HarOomee pacpoCTPAHEHHBIMU U HCTIOb3Ye-
MBIMH KOJMYECTBCHHBIMH METOAAMH YUCTOB MTHII SBJISFOTCS MApIIPYT-
HBIC METOXBI, WM METOABI TUHEHHBIX TPAHCEKTOB. OCHOBHBIMH ILIHO-
CaMH U NPCHUMYIIECTBAMH 3TOH IPYIIITEI METOAOB SABIETCS JOCTATOUYHO
BBICOKasI IOJTHOTA M TOYHOCTh, BO3MOXKHOCTD 00CIICJOBAHUS 3HAUNTCITh-
HBIX TIO IUIOIIAAHN TCPPUTOPUH 3a KOPOTKOE BpeMs. Bpems yuera nTun
HEOOXOOUMO TMPUYPOUNTh K MNEPHOAY HAUOOIBINCH «3aMETHOCTH
(Haunyuieli 0OHAPYKUBACMOCTH) MITHUL OOJBIINHCTBA BUJOB B KAXKIOM
MPUPOAHOM padoHe. YUeT CleAyeT NMPOBOAUTH B YTPCHHUC Yachl B
THXYIO MIOTOY.

MapipyTHblii yueT nTHn. MapmpyTel 1718 VIETa 32K JBIBAIOTCS
TakuM 00pa3oM, 4TOObI OHU MPOXOAWIN MO BCEM HanOOJIee TUIHYHBIM
OHOTONaM AAHHOTO PaliOHA, C THIIHYHBIM COOTHOIICHHUEM HX TUIOIAACH.

CkopocTh ABWXCHUS YUCTUHMKA B JCCHBIX OHOTONAX HE JOKHA
MPEBBIIIATE 2 KM/Y, B OTKPBITBIX YTOIBSIX OHA MOXET OBITh HECKOIBKO
BBILIC — A0 3 KM/4. YYETUHK [IPU ABIKCHUH IO MAPIIPYTY OTMEUYACT IO
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rOJ0CY WM BU3YAJbHO BCEX YCBIIIAHHBIX U YBHACHHBIX MTHUI[ IO 00
CTOPOHBI OT HOJIOCH MAPIIPYTA.

Pacuer mrorHocTr Hacenenus rrruil (K) kazkmoro Buma B 0co0sx Ha
1 KM? TEPPUTOPUH MIPH HCIIONB30BAHHI CTAHAAPTHBIX NEPECUETHBIX KO-
3¢ QULMEHTOB A5l HHTCPBAIOB OOHAPYKCHHSL.

IT1oTHOCTE HACEICHUS NTHUL] BRICYUTHIBACTCS 1O (hopMyIic:

K =406 +10u + 31 +1ou. a.+ 0,54. a./ xm,

rac K — komdectso ocobeit Ha 1 kM?; 6 — YMCI0 NTUI], OTMCUYEHHBIX B
MOMEHT OOHapyKeHHsI OMU3K0 (10 25 M OT YYCTUHKA); H — HEAAICKO (B
26-100 m ot yuerunka);, a1 — gaiaeko (101-300 m ot yueTumka); ou. a. —
oucHb ganeko (301-1000 M ot yueTunka); 4. A. — YPE3IBBIYANHO AACKO
(6onee 1000 M oT yueTuHKa); KM — MPOHACHHOE PACCTOSHUE B KHIIOMCT-
pax.

[lepecuerHrie KO3DMUIHUCHTB «PACLIHPSIOT» KDKIAYVIO U3 MOJIOC
obHapyxkenus 1o 1 km. g nonocet 0-25 M — 310T KO3QPULKEHT paBeH
40 (25 m B 40 pa3z meHbiIe KIIOMETPa), ATt mOI0Chl 25-100 M — k03(h-
¢urment 10 (100 metpos B 10 pa3 menbie 1 xm), ansa nomocer 100-300
M — ko3 purmeHT 3, s nogaocer 300-1000 M — koaddurment — 1, s
nostocer Gosree 1000 M — 0,5,

Metoa TOUYEUHBIX Y4ETOB 3AKIIOUACTCS B TOACUCTE BCEX MTHL, 00-
HAPYKCHHBIX C OJHOU TOYKH. DTO OJHH U3 HauOOIee MPOCTHIX M IIH-
POKO HPUMCHSACMBIX METOAOB ONPCIACICHHS YHCICHHOCTH U BHAOBOTO
cocTaBa NTHL. Y4eT mpoBoautcs Ha 360° BOKpYr (PUKCHPOBAHHOTO
HabmromatensHoro nyHkTa. LluprHa yuera 3aBUCHT OT OCOOCHHOCTEH
penbeda MECTHOCTH, AKTHBHOCTH M BO3MOKHOCTEH OOHApPYKEHHS TOTO
WM WHOTO BUJA (BUAOB) NTHL. TOYCYHBIE VICTHl MO3BOJIFOT OXBATUTD
Gonpve TeppuUTOpUH. B 3aBHCHMOCTH OT CNOKHOCTH OHOTONA YUCTHBIC
touku pacrnonararot B 150-400 m xpyr ot apyra. [IpoxomkureasHOCTD
yueTa Ha TOUKE cOCTaBiaeT 5-10 MHH., IPOBOAAT €T0 PaHHUM YTPOM,
KOTJa aKTHBHOCTh NTHL Hambonbemasg. B mpeaenax ogHoro mapmpyra
VYHUTHIBATh OTHI HAAO HEC McHee deM Ha 10-135 Toukax, KoTopeic HExke-
JaTENbHO 3aKNIAAbIBATh HE HA IPAHULIC GHOTOMOB, 4 TONBKO B LICHTPE HIIH
B Mpeeiax IPaHUL KaKAOTO0 U3 HUX. TOUCHHBIC YUETHI MPOBOIATCS B
TCUCHHE OMPEACICHHOTO U YeTKO (PUKCHPOBAHHOIO MEPHOJIA BPEMCHH,
OOBIYHO HAYMHAIOTCA MOCJC TOTO, Kak OTULpBI yenokosrcsa. Mx mMoxkHO
MPOBOJMTE JHIUb C 3¢MIH WIH C JOJKH, MOCKOJBKY HAOMIOJATEIH
JOJDKHBI HAXOJUTHCS Ha (PUKCUPOBAHHOM HAOIIOAATEIEHOM ITYHKTE.
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Peructpauus nadsroaenuii. Bo BpeMs yueTta Bee BCTpeUacMbIe
ITUIIEI (33 HCKIIOYCHUEM TEX, YTO HAXOAATCS 1103311 HAOIIOIATE ) Pe-
THCTPHPYIOTCS Ha CXeMe KapTOUKH MapiupyTa (puc. 4), Ha KOTOpOii Bep-
TUKQIBHBIMU JTUHHUSIMH MMOKA3aH CaM MAPLIPYT U HONOCH 1Mo 25 M mo
o0euM €ro cTopoHaM (TJIaBHAS MOJIOCA YUCTa).

Mapmpyt Hara Bpewms
IToroma
OTIOTHU-
a JloromHuTenspHas
TeNbHAas buoton
I'maBHas momoca mojoca
mojoca
Cooseit
. 3 55 3995 400 m CMeIaHHbI
Bopon JIec:
1Lt CocHa 2,
I'pau bepesad,
Jly6 1.
300 M
ILT
200 m
Kykynxa COCHOBBII J1eC
Jlaren
100 m
Hauano yuera

Puc. 4. Cxema KapTOUKH y4eTa NTHI[ HA MApIIPyTE

OcTaBaseTcss MECTO U ISl OTMETKU IITHI[, KOTOPHIC OOHAPYKCHBI
JablIe 25 M B JONONTHUTEIBHOH NOJI0Ce yieTa. J{Be monocel BMeCTe 00-
Pa3yroT O0IMY IO MOIOCY OOCICI0BAHMSI.

Ha mpasom kparo mucra (ipr HCOOXOAMMOCTH HA OOOHMX KPasx)
HAHOCHUTCSI KPATKas XapaKTCPUCTHKA OHOTOMA, AT yA0OCTBA — CHMBO-
JaMH. rOpI/ISOHTaJ'IbeIMI/I JIMHUAMHA TTOKA3BIBAIOTCA T'pPaHULIbI MCKAY
OHoTONAMHM W/MIH yYacTKH MappyTa JmuHod 100 MeTpos.
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9. MeToabl yueTa MJIEKOMUTAKIIHX

OTHOCUTENIBHBIN YUET TIO3BONISICT MOMYYHUTh CBEACHHS 00 OTHOCH-
TEIBHOM OOHITUH 0cOOEH TOTO HITH HHOTO BHJA B PA3TUYHBIX OHOTOMAX.
[Tpu MHOTOPA30BEIX YUETaX B OOHHUX H TCX JKE MECTAX — CIIEC U HAIPaB-
JICHHOCTH (TPeHI) U3MEHEHH uncieHHocTH. Ho 3TH naHHBIE, Kak mpa-
BUJIO, HE MO3BOJAIOT CYAUTE O COCTOSIHUN YHUCICHHOCTH H3VIACMBbIX BH-
JOB B LICTIOM.

AOGCOJTIOTHBIN YYET MPESAYCMATPHBACT BO3MOXKHOCTE OMPESACICHUS
YUCJICHHOCTH KUBOTHBIX. OTHAKO B ACHCTBUTCIBHOCTH MOJIYIUTh TOY-
HBIC JAHHBIC 10 CAUHHMII (TOJI0B) BO3MOKHO TOJIBKO B CIyYasX C OUYCHb
PCAKUMH BHIAMH.

HawuGosbinee 3HaucHue, kax mokasai M. B. Kapkos (1939), umeror
CIICYIOIINEC MOMCHTHI:

1) xapakrep pacnpeacacHuUs M0 MECTOOOUTAHHIM;

2) CKJIOHHOCTh K OOpPA30BaHUIO OOJICC MM MCHEE MOCTOSHHBIX
IPYOIAPOBOK. CTAJ, CTAM, BBIBOJAKOB H T. [I.;

3) Hammuue Oollee WM MCHEE YETKO OTPAHHUYCHHBIX OXOTHHYBHX
paliOHOB, HAJICTAIOIINX OAMH HAa APYTOH WM H30JIHPOBAHHBIX,

4) cKIOHHOCTH K 00pa3oBaHUIO OONEE WM MEHEE PEryLIPHEIX Ce-
30HHBIX CKOTUICHUIM,

5) CYTOYHBIC U CE30HHBIC U3MCHCHHSI AKTUBHOCTH,

6) CYTOUYHBIC U CE30HHBIC Murparuu u kouesku (Hosukos, 1951).

B nacrosmee BpeMs cpenn MEeTOOOB abCOMOTHOTO VIETA MEIKUX
MIICKONUTAIOIUX HAHOOIbIICE PACIPOCTPAHCHHUE MOIYININ METOJA JIO-
BYLUKO-JIHHHII U METOJ JIOBYHX KAHABOK (3a00puukoB). Meroa j10-
BYLIKO-THHUH 11eJec000paseH TaM, IA¢ JOMHUHHPYIOT Pa3IHIHbIC BHIBI
MBIIICH, PHIKUX MOJCBOK, XOMSUYKOB, 4 METOJ JOBYMX KAHABOK — TaM,
IIC AOMUHHUPYIOT 3¢MIICPOHKHU, MBITIIOBKH, ICMMHHTH U IPYTHE MEIKUC
MIICKONUTAIOIIUE, KOTOPBIC PEAKO POIOT HOPHI.

Metoa noBywmKO-IHHMI. YUeTHAA THHUSA JOJDKHA COCTOSTH U3
YUCIA JIOBYLICK (JIy4IIe KUBOJIOBOK), KparHoro 25, 50, 100 u t. x. Kax-
Jas JOBYIIKA 3apsKacTcs NMPUMAHKON M BBICTABISCTCSA B HU3YYacMbI
6uoTon. B kauecTBe nmpuUMaHKU HaUOONEE YACTO HUCMOIB3YIOT KOPOUKY
YEPHOTo XJ1e0a, CMOUCHHYIO PACTUTECIBHBIM MACIOM.

[NToxazarenaeM oOHIHS CTYKHAT YUCIO TOUMAHHBIX 3BepbKoB Ha 100
nosymko-cyrok. Hampumep, B 1ecy aBoe cytok crosuto 200 noeymek. B
HuX ObL10 TIotiMaHo 28 3BeprkoB. CrienoBarenpho, Ha 400 MOBYIIKO-CY-
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TOK OTIIOBJIEHO 28 3BeppKOB, a Ha 100 moBymko-cyTok — 28 : 4 =7 3Bepb-
KOB. J1j1s1 KasKA0T0 BUAA JKUBOTHBIX MMOKA3ATE/Ib OOHITHS PACCUUTHIBACTCS
CaMOCTOSTCITEHO.

OTHOCHTE/IbHAS YUCICHHOCTh BBIPAXKACTCS B MPOLICHTAX MOMaaa-
HUA, T. €. B KOJMICCTBC 3BCPBKOB, monasimux B 100 moBymek B T¢UCHNE
HOYH WK CYyTOK. QHA MOKET OBITh BBIUUCIICHA TI0 (HOPMYJIC

N=n-100/D,

rac N — OTHOCHUTEIbHAS YUCICHHOCTD, I — KOJHYCCTBO OTIOBICHHBIX
3BCPBKOB, D — xonmuecTBO BHICTABICHHBIX JIOBYLICK.

Hoaxkapaynusauue. [Ipu ymenom BeIOOpE MecTa W BPEMCHH
HAOMIOACHUS MOKAPAYIHBAHHE MO3BOSICT IO3HAKOMHUTBCS C CAMBIMH
COKPOBCHHBIMU CTOPOHAMU KU3HU AUKHUX JKUBOTHBIX U IIOJIYIUTh UHTC-
pecHelne naHHbpie 00 UX 3K0I0THHU U noBeaAcHUH. OCOOCHHO MONC3HO
YCTPaHBaTh 3aCa (bl OKOJIO THE3, HOP, HA MECTaX KOPMEKKH, OKOJIO BO-
JOTOCB U KYNaJTOK, V COJIOHLIOB, HA Oeperax 03ep U pek, rac Goposad
JU4b COOMPACT rajbKy, Ha TPOMAX, MyTSX NEPEXOA0B, IICPEICTOB WK HA
MCCTaX OCTAHOBOK BO BPCM:A MI/II‘pa,LII/II\/'I. Kax OKCKYpCHUH, TAK U NTOAKA-
payIuBaHME JIYULIE BCETO MPOBOAUTh PAHHAM YTPOM HJIH BEUEPOM.

[NoaxapaymuBanue gact eine OOMbIINE PE3YIBTATHI, SCIIU MPUME-
HATb NOOMAHUEAHUE HCUBOMHBIX HA TIAIY, TOJOC U T. .

10. ArmocdepHbie HAOTHOAEHHS

Knumaruueckuit MOHUTOPHHT aTMOC(HEPBI BKIFOYACT VUCT CIICAY-
FOILIUX METCOPOJIOTHUCCKUX napaMeTpos (tad. 1):

e XapaxkTepucTuka BeTpa (CKOPOCTh M HANPABIICHHL).

e Temneparypa Bozayxa (CyToUHAsS — MAKCHMATbHAS H MUHHMAJIb-
Hasl, CPCAHCCYTOUHAS).

e BraxxHOCTH BO3AVXA.

e ArmocdepHbie sBICHUS (BUAB 00TaYHOCTH; OCAJKU; ONTHICCKUE
SIBIICHUS K JP.).

e CoCTOSIHHE MOACTHIAIOLICH MOBEPXHOCTH B paanyce 100 MeTpos ot
MECTa METCOPOJIOTHUCCKUX HAOJIOACHHH (TpaBa 3C/CHAs, MOKCITCBIIAS,
Oypas; movBa cyxas, cyxas HEIbUISLIAS, BIKHASL, MOKpAs; OCAIKU — Poca,
JIOKIb, MHCH M T. I1.).
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e Benuuuna pH (a1 seldTpanbHEIX aTMOCGEPHBIX 0CAAKOB U UH-
CTOM BOABI paBHa 6,5-7.

B otuéte maetca moapoOHoe ommcanue Touck HabmoaeHui. [Ipo-
TSHKCHHOCTh MapLipyTa A0KHA ObITh HEOOIBIION — B mpeaenax 300 m.
KoamaecTBo TOUEK HE MEHEE TPEX.

Tabauna 1
ATMochepHbIec HAOMIOACHUS
Mecro HaOmrOACHUS
CoCTOsIHHE MOACTUIAIOLICH MOBSPXHOCTH
Tox
TeM- - g e
repa- Bumsr | Hampas- Cko- pH
Jlara Typa HBOOCST_B o0nay- JICHUE pocth | Ocamxu oca-
;;)}?;a yxa HOCTHU BeTpa BeTpa KOB

Hoxxnesas Boaa B uuctom Bozayxe umeet pH = 5,6 3a cuer pacTso-
peHmT auokcuaa yriacpoda. ['po30BHIC MOKIH WMCIOT TMOBHIICHHVIO
KHCJIOTHOCTD 3a CUeT 00pasoBaHust OKCHAOB a3oTa (10 pH = 5,0). Atmo-
cepubic ocaaku BemuuuHONH pH MEHBINE 5 CUUTAOTCS «KUCIBIMU JIO-
SKISIMED,

B kax a0 Touke HEOOXOAUMO OMPEACIUTh TSMIICPATYPY U BIAXK-
HOCTE Bo3ayxa Ha BeICOTE 20 1 150 cM, HampaBICHUE U CKOPOCTE BETPA,
TEMIICPATYPY MOYBBI HA riuyOmHe 5 u 15 cM, 00MaYHOCTh, UHTCHCHB-
HOCTh CBETA PaJUALIMOHHOTO ()OHA.

OnpenencHue TeMOepaTypel BO3avxa. 1epMOMETPBI yCTaHABIHNBA-
FOTCSI TOPU30HTAIRHO HA MCCTC, B3AlIUINCHHOM OT MPSIMOTO ACHCTBHS
COITHITA, HAa OTIOpEe BBICOTOM 20 CM. W 3aKpeIlIIeTCA Ha OTIOpE HE MEHEES
geM Ha 20 MuH.

OnpeneneHne TeMOEPaTypsl MOYBbL. s 3TOTO TEPMOMETP-IIy T
OmycCKaeTcs Ha rnyOuHy 5, a 3atem 15 oM. DUKCHpOBaHHUE MOKA3aHUH
MPOU3BOANUTCS HC MCHEE UCM UCPE3 6 MUH MOCIC KAKIOTO TOTPYIKCHU.

OOBIYHBIH PTYTHBIH TEPMOMETP KIAACTCS HA MOBEPXHOCTh MOYBBI
Tak, 4TOOBI Pe3ePByap ¢ PTYTHIO ObIT HAMMOJIOBUHY MOTPYKCH B 3EMJIFO.
Taxum 00pazoM, U3MEPETCS TEMITEPATYPa HOBEPXHOCTH TTOUBHI.

OmnpenencHUe HAOPABICHUS M CKOPOCTU BeTpa. B moneBrIx ycno-

BHSIX CPEAHSSI CKOPOCTh BETPA UBMEPSICTCS PYUHBIM YAIICUHBIM QHEMO-
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meTtpom Dycca. Ipubop umeer 3 mkansl. [lepen ero BkaoueHUEM CHU-
MArOTCS IOKA3AHUS BHAYAJIC CO IIKAJTBI, TOKA3BIBAMOIICH THICSIYN 000PO-
TOB, 3aT€M COTHH, 3aTEM MOKA3aHHs OOJBIION CTPEIKU (ICCITKH, Cau-
Huisl). Bo Beex cayuasx OepeTcs MeHbLIAs U3 ABYX HU(P, MEKIAY KOTO-
pBIMH CTOUT CcTpenka. [Ipubop 3aKpemiseTces HA MIECTS WX HOJHHUMA-
€TCs1 HA BBITSHYTOH PYKE, [IPH 3TOM MPESIBAPUTESIHPHO 3AMUCHIBAXOTCS TI0-
kazaHus crpenok. Yepes 5-10 muH npuOop BKITIOYACTCS U CHOBA CHUMA-
FOTCS MOKa3aHusl. PazHuIa MKy HUMH VKa3bIBACT YHCI0 000POTOB 3a
JAHHBIH MPOMEKYTOK BPpeMEHU. MUHYTHI TICPEBOAITCS B CCKYH/bI U Ta-
KUM 00pa3oM, BEIYHCIICTCS YHCIO 000POTOB B CEKVHIY.

Hns ompeaencHus CKOPOCTH BETPa MOXKHO TaKKe MONb30BATHCS
mikanoi bodopra (tadn. 2).

Tabmuua 2
Ilxana bodopra
bamre! | Crna Berpa IIpu3sHaku ;11 OIIEHKU CHITBL BETpa Cropocth
c1p P B P BeTpa, M/c
1 2 3 4
JIucThs Ha JiepeBBSIX He KONEOIOTC, JbIM U3 TPYO
IHTune |10 HUMaETCs BEPTUKAIBHO, OTOHb OT CITUYKH He
OTKJIOHSETCS
1 Tuxuit | JIpIM HECKOJIBKO OTKIIOHSIETCS, HO BETEp HE OIIfy- 12
Imaercst
., |JICTBS Ha IEpPEBBSIX KONBIIYTCS, YyBCTBYETCS Be-
2 Jlerxmit AP -y Y 2-3
Tep
., |Kauarorcs Menxue BETKH, 3aMETHOE O CHHUE
3 | Craow : Ty 3-5
BeTpa
.. |KauaroTcst TOHKHE CTBOIIBI IEPEBBEB U TOJIICTHIE
Cexuit 8-10
4 BETKH, o0pasyercs psOb Ha BoJiE
5 Yumepen- |KauaroTcst BeTKu cpe/HeN BEMUYKUHBL, 110 THUMa- 5.7
HBIA €TC4 IIbUIb
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OxoHuaHue TadIHLBI 2

1 2 3 4
6 CwipHblt | Kauarores TOJICThIE CTBOJIBI IEPEBLEB 10-12
7 Kpermuii Kauarotcs GolblTme AepeBbsi, HTH IIPOTUB BeTpa 12-15
TpyAHO
8 Ouerh Kpett- Berep nomaer BeTkH U cyubs 15-18
Kuit
9 IlIropm  |Berep moMaer JieTkue MOCTPOUKH, BATTUT 3a00Phl 18-22
10 CuwipHblit | /lepeBbs BBIPBIBAET ¢ KOPHEM, CHOCUT GoJIee Ipo- 2995
IITOPM HBIE TIOCTPOKU
1 Kecroxuii | Berep nponsBouT GONBITHE pa3pyIIEHHUS, BAIUT Te- 2599
IITOPM nerpadHble CTOJIObL, BArOHBI U T. II.
Bonee
12 Yparan Paspyriaer joma, kaMeHHBIE CTEHBL 30

Hanpagienue BeTpa ONPEACTACTCA € TIOMOINBIO BHIMICIA, WM
(naxxka, u kommaca. Hazsanue BeTpa 1acTes Mo HA3BAHUEO TOM CTOPOHEI
TOPH30HTA, OTKYJa OH AVET, U 3amMepseTcs B pymbax. PymO — oxHa u3
utecmHaOyami PaBHBIX YaCTCH, HA KOTOPHIC ACTUTCSA OKPYIKHOCTh TOPH-
30HTA. Y CTAHOBWB IO KOMIIACY CTOPOHY CBETA, HCTPY/IHO OMPEACTUTE U
PYMOBI HATIPABICHKS BETPA, KOTOPHIC 3AMTHUCHIBAKOTCSA COTIACHO TIPHHS-
ThiM 00o3HaueHusM: ceBepHbiit (C); rokubii (F0); BocTounsiii (B); 3a-
naaubii (3); cesepo-Bocrounsiii (C-B); cesepo-zamaansiii (C-3); oro-
BoctouHbiii (HO-B); roro-zanaansiii (F0-3).

Omnpenencaue  obnaunoctu. [lpoussogurcs BH3yalnbHO IO
10-6annmpHoi cucreme. Eciau HeOo 0¢300/1a4HOC MTM HA HEM HUMECTCS
OJTHO MJTH HECKOJIbKO HEOONBITHX 0ONAKOB, 3aHUMAFOIIMX MCHEE OHOM
JECATOM 4YacTH BCero HeGOCBOJAA, TO OOJMAYHOCTH CUMTACTCA PaBHON
0 6ammos. [Ipu obnaunoctu, pasHoii 10 Gamaam, Bce HEOO 3aKPHITO 00-
JaKaMu.

Ecnu obmaxamu nokpeiro 1/10, 2/10, 3/10 gacreii HeOocBOga, TO
00/Ia9HOCTh CUMTACTCS PABHOM COOTBETCTBEHHO 1, 2, 3 Oajiam.

OmnpeneeHne HHTCHCUBHOCTY CBETa. [l M3MEPEHUsS OCBEIICHHO-
CTH TPUMCHSIOTCA (hoToMeTphl. [10 OTKIOHCHHIO CTPEIKU TadbBaHO-
METpa OMPEACTACTCS OCBCICHHOCT B JTIOKCaX. MOXHO MONb30BATHCS
(hOTO3KCIIOHOMETPAMHU.
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cOOpe BOAHBIX OECIIO3BOHOYHBIX HEOOXOMUMO TAKKE 3aPCTHCTPHPOBATD
BPEMs CYTOK M TOTOIHBIC VCIOBHS (TEMIICPATyPy BO3AyXa, HarpaBiic-
HUC U CHJIY BSTPA, HATHYHE U CTCIICHb 00JaYHOCTH HA HeOe). (Tabi. 3).
Tabauna 3

Ouzuko-reorpaduyeckrie NPU3HAKU peKu(o3epa)

Peka
Mecto HaOmIOACHUS
Toxg
I'myGuna
MUK I'myGuna Temre- IIpo- Iper- CKOpOCTh
Jlara MUHUMATT- | paTypa 3pay- pH TEUCHUS
MalbHast HOCTh
() Has (M) BOJBI HOCTH (xm/1)

12. XuMu4ecKHe CBOHCTBA MOYBbI

OT XHMHYCCKUX CBOHCTB HacTO 3aBHCUT PACIPEACICHA OYBCHHOMN
dayHel U xapakTep pacturensHOCcTH. [IpH MOIEBBIX HCCICIOBAHUAX
OTIPE ACTISIOTCAL

®  peaxyus nNOY6bl — WHAMKATOPHAs OyMaxkka (JJAKMyCOBas HITH
VHHBEpcaibHa, MUHHU Jaboparopus «[luemka») zakmmactcs KOMKaMu
CBE)KEE BBIKONMAHHOM MOYBHI, MOACTHIKU. [1o M3MeHEHHIO LBETA onpe-
penserca pH moussr,

e nanuuue xapbonamog — onpenensietcs 5 unu 10 %-HeIM pacTBo-
POM COJISTHOM KUCIOTBI, KOTOPHIH KamaroT HA MOYBY WM MOJCTHIKY.
CreayeT oTMETHTD TIyOHHY, C KOTOPOI MOYBA HAYWHACT BCKUNIATh U UH-
TCHCHBHOCTh PCAKLIUH — OYPHOE BCKHUIIAHHE, BCKUTIAHUC, BCITYUHBAHHE);

o nanuuue cyivamos (Cyab(aTel U3BICKAOTCS U3 UCTIBITHIBAC-
MO IOYBBI Pa3BEACHHOMU COMSIHOM KUCIOTOM, a U IOTYUYEHHYIO BBITSIKKY
BO3ACHCTBYIOT HECKOJIBKHMH KaIUISIMU pacTBopa xyopuza Gapust. Hamu-
e Cyab(aros MOATBEPIKAACTCS BBIIAJCHHEM 0CaIKa OEIOoro LBeTa).

Peaynprarer HaOmroaeHUH 3anucaTh B oTuéTe (eM pasaen [pumoske-
uue). Crenaiite KpaTkui aHATU3 MOMYyUSHHBIX JAHHBIX, C TTOMOIIBIO KO-
TOPOTO JOJKEH OBITh BBUIBJICH XapaKTeP B3aHMMOCBS3H CBOHCTB IOYBHI
€ MUKPOKJIUMATOM, pelbed)OoM, PACTUTSIBHOCTBIO U (haKTOpaMH aHTpPO-
MOTCHHOTO BIIHSHHSL.

28



IIpunosxenns
Ipunoscenue 1
Obpasey mumynisH020 1UCmMa Om4emd no 03HAKOMUMENbHOT NPAKMUKE

MunnctepcTBO cenbckoro xo3siicrea PO
denepanpbHOE rOCYAAPCTBEHHOE OFOIKETHOE 00Pa30BaTEIbHOE
VUPEIKACHUC BBICIIECTO 00pa30BaHMUs
«Camapckuii rocy JapCTBCHHBIH arpapHbli YHUBEPCUTET

®daxynpTeT «BHOTEXHOIOTHH ¥ BETEPHHAPHOMN MEIUITHHBI

Kadempa «buoskonorust u Gpu3HOIOTHS ¢/X JKHBOTHBIX)

OTtuer
M0 03HAKOMHTEJBbHOH NPAKTHKE

Crynenta/ke 2 xypca: Hlapanosoii Codun BacuabeBHBI
HanpasieHue 06.03.01. — buonorus, npoduns: 6Guoskonorus (kBanudu-

Kauus «0aKajaaBp»)
Mecmo npaxmuxu: n.r.t Yere-Kunensckuit

Cpox npaxmuxy: Hadano 26.06.2025 r.
oxoruanwe 22.07.2025 r.

Pyroeooumenu npaxmuxu: noueHT xadeapbl OHOSKOIOTHH U (Pr3HOoIO-
rud 3aiuesa Jlunug MuxaiiosHa

Ot xkadeapsr :
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Kunens, 2025
Ipunoscenue 2
Obpasey: 3a0anus, no 03HAKOMUMETbHOT NPAKMUKY

MuHHCTEPCTBO CEeMBCKOTO X03siicTBa Poccuiickoit deaeparim
denepanbHOE TOCY 1APCTBCHHOE OrOKETHOE 00pa3oBaTeIbHOS
VUPEIKACHUC BBICIIECTO 00Pa30BaHUS
«Camapckuii rocy JapCTBCHHBIH arpapHbli YHUBEPCUTET

dakynpTeT GHOTEXHOIOTHH U BETCPHHAPHOU MEIULIMHEL

Kadenpa «buoskonorust u hH3HOIOTHS CETBCKOXO3IHCTBEHHBIX
SKHBOTHBIX)

3AJAHUE
Ha o3naxoMuTeI6HYIO IPAKTHKY

Crynenty/ke: llapanosoit Codun Bacupeshbr

Mecro npaktuku: .T.T Y cTh-Kune npckmit

Cpok npoxoxacHus npaktuku ¢ 26.06.2025 mo 22.07.2025
ConeprxaHre 3aJaHMS HA MIPAKTUKY (TIEPEUCHb BOMPOCOB U MPOOIEM,
MO/IJICIKAIIMX Pa3pabOTKE):
I]enb o3HaKOMUMETDHOT NPAKMUKIL

BrisBute BusiHEE a0HOTHUCCKUX (AKTOPOB CPEIBl HA YHCICHHOCTb
MOJITIOCKOB B noiiMe pexu b. Kunens.

OcHogHbie 3a0ayt NPAKMUKU!

1. OcBoenue MeToaAUK cOopa uHpOpMALMK U MaTEpHATIA.

2. IpoBeacHue HADMIOACHUS U aHATN3A KOMIIOHCHTOB PUPOIHO- aH-
TPONOTCHHEBIX SKOCHUCTEM, OLICHKA CUTYALUH U BBUIBJICHUE MECTHBIX
OHOAKONMOTUICSCKUX TPODICM.

WNnauBuayansHoe 3aaanue: Beiapnenue BIusHuS aOHOTHICCKHX (ak-
TOPOB CPCABI HA YUCICHHOCTh MOJUTIOCKOB B peke b. Kune s,
3azanue BRIIAHO «26» mioHd 20251,

PykxoBoauTens npakTHUKH: JI M. 3aiinesa

[TpuHAT K UCTIOTHEHHIO /
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Ipunoosscenue 3

Obpasey niana epagpura nPOXoHCOeHUS OIHAKOMUMENbHON NPAKMUKY

[Tnax rpaduk, BEIIOTHEHNUS 3aJaHUH H padoT

N CpOKH BBI-
o HanmvenoBanme »TaroB MpoxXoKIeHUS TIPaKTUKH
TIOJTHEHUST
Ay uTopHOE 3aHITHE, 3HAKOMCTBO C 3TallaMH IIpo-
1 XO>KJICHHS JIETHEH IIPaKTUKU U ¢ TEXHUKOU Oe3oltac- 26.06.25
HOCTH
2 Ormcanvie penbeda MECTHOCTH U HAXOKICHUSI 270625
B OIIM3U SKOTOTIA
OrnpefiereHre BUAOBOTO cocTaBa GIOph U (payHb
3 JITAHHOT'O 3KOTOII4, & TAKKE BBIIBIICHUE TTIOBPEXKICHUI 28.06.25
JIEPEBBEB U KYCTAPHUKOB HA JTAHHOM SKOTOTIS
4 OrmpefiereHre MoKasaTeei BOpL, TIOUBEI U U3Mepe- 290625
Hue pH, Ha BEIOpaHHOM y4acTKe e
Onpegenenne aGUOTIYECKUX QaKkTOPOB, HATIPABIIe-
5 HUSL U CKOPOCTH BeTpa. M3MepeHue TemiiepaTyphl 01.07.25-
BO3/lyXa U BOJIBL, BIa)KHOCTH BO3yxa (ocajku). B 17.07.25
TIporiecce MPaKTUKU U3MEPSTIOTCS KK IeHb
6 OrnmcaHue BRIOPaHHOW METOJUKH, IS U3y USHHUS 10.07.25-
00BEKTa 17.07.25
Knaccndukarpist 06beKTOB TI0 TeMe, OIMCcaHNe pas-
MHOKEHUSI, 0COGEHHOCTH TIPUCTIOCOOIISHHUS K OTIpe-
7 JISTIEHHBIM cpefiaM OOUTaHUS (JUTS IITUIT, KOJIMIECTBO 18.07.25
OTKJIAJTGIBAEMBIX SIUIT, OKPAC SIFIT, U BPEMSI X MHKY- T
Oaruu)
3 Omnpejenenyie IIOTHOCTH TIOITY NN OGHEKTOB, 19.0725
Ha JAHHOM B3KOTOIIE
9 M3yueHne peikix 1 NCUe3afoNX BUIOB JKUBOTHBIX, 200725
BKIFOUCHHBIX B KpacHyIo KHATY Ha JAHHOM 3KOTOIIE T
O6paboTKa 1 aHaIU3 COOPAaHHOTO MaTepuaia
10 A 21.07.25
OdopmrteHre 0TIETA TT0 TIPAKTUKE
11 3auer 22.07.25
Obyuaromuiics / C. B. lllapanosa

PyxoBoauTens npakTHKH
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YuebHoe n3nanue

Saiuesa JInaua MuxaiiiosHa

Opranusanust ¥ IPOBEICHUE
O3HAKOMUTEILHON MPAKTUKA

MeTroamaeckue yKa3zaHus

Aemopcras pedaxyus

IMoammcano B meuats 11.03.2025. dopmar 60x84/16
Ven mew. . 1,92, Tleu. 1. 2,06.
Tupax 50. 3akas Ne 59.

OrreyaraHo ¢ rOTOBOTO OPUTMHAI-MAKETa
Wznatenscko-Oudbamoreunsiii nentp Camapekoro 'AY
446442, Camapckas odnacte, r. Kunens, n.r.t. Ycre-Kunenbckui,
yi1. YucOHast, 2.
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IIpeancnosue

Nzyuenre ”MMYHOIOTHH B MOATOTOBKE CIICLIMAIHUCTOB COCTOHT B
MOJIYYCHUN TCOPCTHUYCCKUX, METOAOIOTHUCCKUX W MPAKTHYCCKUX OC-
HOB MMMYHOJIOTHH /151 BETCPUHAPHBIX BPadch, ClIOCOOCTBYS PCLICHHIO
BCTCPUHAPHBIX BONPOCOB, CBA3AHHBIX C CO3JAHHEM W COBCPIICHCTBO-
BAaHHCM BAaKLWH, CHIBOPOTOK, JHATHOCTUKYMOB, & TAIOKE OCYILCCTBIIC-
HHE Mep 10 npoduiakTrke 6OMBIIOro YHcaa HHPECKIHOHHBIX OOIE3HEH
V YENOBEKA U JKUBOTHBIX.

Heo6xoanmocTs B ncuepnbiBaromei nHGopMamu 06 IMMYHOJIO-
THYCCKUX OCOOCHHOCTSIX OpPraHM3Ma BBRI3BaHA MOTPEOHOCTHIO B paspa-
0OTKE MPHHLUIHMATIBHO HOBBIX, HETPAIULIMOHHBIX MOJXOJOB K peLie-
HHIO BOIPOCOB MMMYHOJAC(HINUTHBIX COCTOSHHA OPraHu3Ma >KUBOT-
HBIX. Mcrnonp30BaHHE MMMYHOJIOTHYECKOTO KOHTPOIS, WJIH MOHHTO-
PHHTa, B KIHHUYCCKOW MPAKTHKE OCHOBAHO HA TECTUPOBAHUU PCAKLINI
OpraHu3Ma Ha YYKCPOAHBIC MOJICKYJIBI U COCIUHCHUS PAa3TUIHOTO
MPOUCXOXKICHHUSL.

Haubonee aktyanpHa AN BETCPHHAPHBEIX CIICLUATHCTOB HHQpCK-
LOHOHHAS UMMYHOJOTHS, CBA3AHHASI ¢ M3VUCHHCM PEardpOBaHUS Opra-
HH3Ma Ha MHUKpOOHbIe aHTUreHBI. [loaTomMy mpu paccMOTpeHUH BOIPO-
COB MMMYHOJIOTHH HBOTHBIX HE0OX0AuMO Au(p(HEPEHIMPOBAHHO VIH-
TBIBATh CHCTEMBI MTPOTUBOMHUKPOOHOH 3aILUTHI OpraHu3Ma.

[IpakTHyeckne 3aHATHS MPOBOMATCS MAPAUICTBHO € TCOPETHUC-
CKHM KYPCOM, YTO JACT BO3BMOKHOCTb I'NTyOXKE U MOJTHEE YCBOUTH Marte-
pHan, BHUKHYTh B HMMYHOJIOTHYCCKUE MPOLecChl U aBacHus. s pac-
CMOTPCHHUS OJHOH TEMBI HA KAKIOC Ta0OPATOPHOS 3aHATHE OOy4aro-
IIMMCST OTBOIUATCS 2 Jaca.















Nmenno bepret npeackaszan, a anrnuiickuii ouonor [Iurep Mena-
Bap (puc. 8) m uex Munan [amek 3kcHEpUMEHTATBHO MOATBEPIMIH
COCTOSIHUEC, MPOTHUBOIOJIOKHOEC UMMYHHOU PEAKTHBHOCTH — TOJCPAHT-
Hoctu. UmenHo bepuer ykazan Ha 0coOyio poss TuMyca B (hOpPMHUPO-
BaHHHM UMMYHHOTO OTBECTA.

Teopun nmmyHHTETA

[NepBast Teopust HMMYHHTETA — MeOpus « GOKO8bIX Yeneil» — OblIa
cozxana I[1. Dpmuxom B 1885 1. u celivac B OCHOBHOM MMEET UCTOPHYC-
CKOC 3HAYCHHE, TaK KaK B HEH aBTOp (haKTHUESCKH BBIPA3HMI HICKO CC-
JCKIMOHUpYIOWEH ponu aHTHreHa. CyIIHOCTh TEOPHH 3aKIIOYACTCS B
TOM, YTO MONABLIMI B OPTaHU3M QHTUI'CH BCTYIACT B MPOYHYIO CICLIHU-
(UUECKYIO CBsI3b ¢ OOKOBBIMHU LICIIMHU (PELICIITOPAMH) MPOTOILIA3MEI,
BCJICACTBUE YETO PELECNITOPBI HEUTpaIH3yIoTcs. Tokcuueckoe AeHCTBHE
AHTHI'CHOB OCYIICCTBIACTCA MYTEM AHAJIOTMYHOTO CBI3BIBAHHSA C pe-
nenropamu. Heltpann3oBaHHBIE PEHENTOPHl 3aMEHSIOTCS APYTHMH,
KOTOPBIC MPOAYLUPYIOTCS B 0OIbIIOM KomuuecTBe. OOpa3oBaBIIKECS B
M30BITKE CIIEU(UICCKU CBA3BIBAIOIINE AHTUICHBI PELCHTOPBI OTIACIIS-
FOTCS OT MOBEPXHOCTHU KIICTOK, BBITIOJHS (PYHKLMH CBOOOIHBIX AHTH-
TEJN B IIIA3ME KPOBH.

B 1926 r. Mopranom Gbla BELABUHYTA MeOpUs « OYCUH HO HUMU »,
B KOTOpOH OH cJenaj MOpPEANOJOKEHHE O JTUHEHMHOM PaclojIoKEHUU
T'CHOB B XpOMOCOME NPH CHHTE3¢ OEITKOB H HMMYHOTTIOOYIHHOB B BHAC
HHTH KEMUIYTa.

B 1932 r. M. I'efinens6eprom u JI. IlonuHrom Oblna BBIABHHYTA
HOBasI TCOPHsSI UMMYHHUTCTA, HA3BAHHAS Meopueil «peuiemxiLy, WA
meopueil « 00HOT ¢hazvl». B OCHOBE TCOPUH JICIKUT KOHLCTILHS 0Opa3o-
BaHH KOMIUICKCOB aHTHICH-aHTUTENIO B Buac pemetkn. HeoOxonu-
MEBEIM VCJIOBHEM OOpa30BaHHs PCLICTKH SIBISCTCH HAIUYHEC B MOJCKYJIC
aHTHTEN OONIee TPEX AaHTHICHHBIX ACTCPMUHAHT HA KKAYIO MONICKYITY
AHTHI'CHA U MO JBA AKTHBHBIX LICHTPA HA KAXKIYIO MOICKYIY AHTUTCT.
Monekypl aHTUreHA SBISIOTCH YIJIAMH PELICTKH, a MOJCKYJIBl aHTH-
TEN — CBA3BIBAIOIIUMH 3BCHbAMH. COCIMHEHHE MNPOUCXOTUT 324 CUCT
NPUTSDKCHUS TOJSIPHBIX TPYII AHTUTCHHBIX CTCPMHHAHT H AKTHBHOTO
LCHTPA.

Kpome «meopuu peuemruy cymecTByer meopus «08yx ¢asy, co-
smanHas K. Bopme B 1956 r. OnHa mpexnonaract oOBOTaKMBaHUC
AHTHI'CHOB MOIICKYJaMH AHTHUTENI C OOpPa30BAHUEM NCPBHUYHBIX KOM-
IUICKCOB aHTHTCH-aHTUTEN0 (mepsas (asza), mocie Yero mpoUCXOTUT



CHIDKCHHE TIOBCPXHOCTHBIX 3apsJoB KoMmIuiekca (Bropas ¢asza), 4urto
JCJACT BO3MOXKHBIM HMX COCIUHCHHC IMPH KPHUTHYECKOM MOTCHIHATIC
(cuna cuericHus 0OJIbIIE CHITBI OTTATKUBAHU).

B 1930 r. @. Bpeitunem n ®. aypoBmiem Oblia mpeanoxkeHa
CUHCMPYKIUGHAS» Meopus, KOTOPYIO CLIC HA3BIBAIOT TCOPHS «MaT-
pHLy, Teoprs «madbnoHosy. COrnacHo 3TOH TECOPHH, KK UMMVYHO-
KOMIICTCHTHAS KJICTKA Onarojaps aHTUTCHY MOJNYYacT HHCTPYKLIHIO
U CTPYKTYPHI 00pa3yeMOH MOJICKYJIBI aHTUTENI. AHTHICH, TAKHM 00-
pasoM, ABIACTCA MATPHULICH 1Tl CHHTE3a AHTHTEL.

CTpemiieHHE MPEOoIONEeTh STH BO3PAXKCHHS MIPHUBEIIO K CO3JAHUIO B
1949 r. (®. Beprer u ®. dennep) meopuu «HeNPIMOH MAMPUYDLLY.
OHH TPEANONOKUITN, UTO BCEC BCIICCTBA OPraHHM3Ma, KOTOPBIE MOTYT
ObITh AHTUTCHAMH, HECYT 0COOYIO MONEKYISIPHYIO TPYIIIUPOBKY, CBOM-
CTBCHHYIO JAHHOMY OPTaHH3MY.

B 1946-1948 rr. ®umnepom u Paiitcom Oblia Tak:Ke BBIABHHYTA
meopus «MHodcecmeennoeo oeticmeusy. OHA MPEANONaract, Yro KOM-
IUICKC pe3yc-(pakTopoB KOAUPYETCS TPEMS OTACIBHBIMH T€HAMH, TCCHO
CBSI3aHHBIMH MEXKIY COOOM.

Dazoyumapnas meopus ummynumema H.H. Meunurxoea, BO3-
aukmas 1883 r. Y ommparomasacsa Ha 3BOTIONHMOHHOM yucHHUH Yapmsa
Hapeuna. L., MeunukoB, oOHapy>KUIT CXOIACTBO BHYTPHKICTOUHOTO
MCPCBAPUBAHMS BELICCTB Y aMED, KIETOK SHTOACPMBI KHIIEYHOIOIOCT-
HBIX U HEKOTOPBIX KJICTOK ME3CHXMMHOTO MPOUCXOKACHUS (MOHOLHU-
TOB KPOBH, TKAHEBHIX Makpodaros). MeuHHKOB BBEN TEPMUH «(arouu-
TeD» (OT rpeu. phages, moeaate, + kytos, kIeTka), a MO3AHEE MPEATIO-
JKUIT Pa3aenaTh UX HA MUKpodard u Makpodarm.

KonTpoabHbie Bonpockl
1. KakoBa ucTopus pa3BUTHI HMMYHOJIOTHH?
2. KakoB BKJax yUEHBIX B PA3BUTHE HMMYHOJIOTHUCCKUX 3HAHMH?
3. KakoBsI Teopnu HMMyHHUTETA?

3AHATUE Ne2. Auatomo-moposiorudeckas
XApPaKTEPUCTHKA NEPBUYHBIX OPraHoB HMMyHHOﬁ CHCTEMBbI

Ilenv 3ansamus: W3y4UTh AaHATOMO-MOP(OIOTHUECKHUE XapaKTCPUCTHKH
H HIMMY HOJIOTHYECKY IO POJIb IIEPBUYHBIX OPTAHOB HMMYHHOM CHCTEMBL
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Bce opranbr iMMYHHON CHCTEMBI KJIACCUDHUIIMPYIOTCS HA'

1. I]enmpansrbie OpraHbl IMMYHHOH CHCTEMBI PAaCIOJIOKCHBI B
MECTaX, XOPOILIO 3AIMUIIEHHBIX OT BHEIIHUX BO3ACHCTBUH.

2. Ilepughepuueckue opraHnsl UMMYHHOW CHCTEMBbI PACIIOIararoTCs
Ha MyTIX BO3MOXKHOTO BHEJAPEHUS B OPraHU3M Uy KEPOIHBIX BELIECTB
WM HA MyTIX CJACAOBAHUS TaKUX BEIICCTB, OOPA30BABIIUXCS B CAMOM
OpraHu3Me.

AHamomo-mophonozuyeckas XxapaKmepucmuxa
U UMMYHOJI02UYECKAS POTIb KOCMHO020 M032a

KocTasIit MO3T — 3TO Oprad KPOBETBOPEHMS U IEHTPAIBHBIM OpraH
MMMYHHOH CHCTEMBI. BBIIENAIOT KpacHBIW KOCTHBIH MO3T, KOTOPBIH ¥
B3POCIIOTO OPraHu3Ma PacrojaracTcs B sUcHKax ryOuaToro BEIIECTBA
IUIOCKHUX U KOPOTKHX KOCTCH, 3MU(U30B AIMHHBEIX (TpyOUarhix) Ko-
CTCH, W JKCATHIA KOCTHBIM MO3T, 3alOTHIIONIAN KOCTHO-MO3TOBBIC TI0-
aoctu auadusos AmuHHBIX (TpyOuareix) kocteil. O0mas mMacca KOCT-
HOTO MO3ra y B3pOCJIOTO OpraHn3Ma paBHa HpuMepHO 2.5-3 Kr
(4,5-4,7 % wmacce Tena). OKOI0 MOJOBHHBI €r0 COCTABISCT KPACHBIH
MO3T, OCTAIIBHOC — JKCITHIN.

KpacHbIff KOCTHBIH MO3r MMEET TEMHO-KPACHBIH IBET, TONIYKHI-
KVI0 KOHCHCTCHUHIO. OH COCTOHMT W3 PETHKYJSIPHBIX KJICTOK U CETCH
COCIHUTEIBHO-TKAHHBIX (PETUKYISPHEIX) BOJOKOH, B METIAX KOTO-
PBIX PAcIIONararoTCs Pa3iIHIHON CTEIEHH 3PEIOCTH KISTKH KPOBH H
HMMYHHOH CHCTEMEI (CTBOJIOBBIC KJICTKH, IPO3PUTPOOIACTHI, IPOMHE-
JOLMTHL U JPYTUE), B TOM UHCIE 3peible (POPMEHHBIC BIEMCHTHI —
SPUTPOLMTHI, PA3THIHBIC TCHKOUNTEL, B-1rM-pomuTsr.

KpacHprii KOCTHBIH MO3r PacoiaracTcs BOKPYT apTCpHON B BHIC
TSOKSH LIUTUHAPHYCCKON (POPMBL, KIIETOUHBIX OCTPOBKOB. TSKH OTACTICHBI
JPYT OT ApyTra IMHUPOKUMH KPOBEHOCHBIMH KalWILIPAMH — CHHYCOHJAMH.
Co3peBiIre KICTKA KPOBH (SPUTPOLMTHI, JICHKOIMTH) U B-mumbouutsr,
00pa30BaBIINCC U3 CTBOJIOBBIX KIETOK B KOCTHOM MO3IE, MPOHUKAIOT B
MPOCBETHI CHHYCOMJIOB Hepe3 IIENSBHUIHBIC OTBEPCTHS — HOpEL. Hespemnsie
K/JICTKH MOMAJAIOT B KPOBb TONBKO IMPH HEKOTOPBIX 3a00CBAHMIX (KOCT-
HOTO MO3ra, KPOBH).

JKenrerit KOCTHBII MO3T IPEACTABICH B OCHOBHOM JKHPOBOH TKa-
HBIO, KOTOpas 3aMECTHIIA PETHKYJLIPHYIO cTpoMy. Hammme KuposeIx
BKJIFOUCHHM JKEITOBATOrO IBETA B MEPEPOJUBIIMXCS PETHKYIPHBIX
KICTKAxX JAN0 HAa3BaHUE STOU 4acTH MO3ra. B OGBIYHBIX YCIOBHSX KE-
TBIH KOCTHBIH MO3T HE OCYIIECTBIACT KPOBCTBOPHOH (PYHKIMH, HO B
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cnydac OONBIINX KPOBOMOTEPh WIH MPU TOKCHUYCCKHX OTPABICHUAX B
HEM TOABIIIIOTCS OYard KPOBETBOPEHUS.

YV HOBOPOXAESHHOTO KPACHBIH KOCTHBIH MO3I 3aHUMAET BCE KOCT-
HO-MO3TOBBIE TON0CTH. OTACTBHBIC )KUPOBHIC KIETKH B KPACHOM KOCT-
HOM MO3r¢ BICPBBIC MOSBISIOTCS mocie poxacHus (1-6 mecsies). Ilo-
cne 4-5 et KpacHBIM KOCTHBIM MO3T B Auadm3ax KOCTCH MOCTCIICHHO
HAUHHACT 3aMEIATHCS KEJITHIM KOCTHBIM Mo3rom. K 20-25 romam xe -
TBIM KOCTHBIM MO3I HOJHOCTBIO 3aOJHAET KOCTHO-MO3TOBBIE MOJOCTH
nuadu3oB TpyOuareix kocteil. Uro kacaeTcss KOCTHO-MO3IOBBIX MOJO-
CTCH IUIOCKHUX KOCTEH, TO B HUX SKHPOBBIC KICTKH COCTABILIIOT 10 50 %
00bEeMa KOCTHOTO MO3ra.

Y B3poCIOro opraHu3Ma SKEAThIH KOCTHBIH MO3r MOKET IpHOOpe-
TaTh CIU3CTIONO0HYIO KOHCUCTCHIMIO (KCIATHHOBBIA KOCTHBIN MO3T).

Anamomo-moponozuyeckas xapakmepucmura
U UMMYHON02UYeCKasl POlb mUmMyca
(ROOPYOUHRO20 Y31a) HCUBOMHbIX

HeranbHas XapaKTEPUCTHKA CTPOCHUS THMYCA YKHBOTHBIX MO3BO-
JWIa ONPEIENIUTh PN €ro 0COOCHHOCTEH, OTIMYAIOIINX B OYKOBYIO
JKENIE3y OT WHKAICYITUPOBAHHBIX MEPUPEPUICCKUX OPraHOB CHCTCMEI
MMMYHUTETA. ITH OCOOCHHOCTH SIBJISFOTCS CJICAYIOIINMU;

* B TUMYCE OTCYTCTBYIOT 3apPOABIICBEIC LCHTPHI, NMCIOIINCCS B
nepuepUICCKUX OpPraHax;

* B MO3roBoii obnactu TuMyca uMerotcs tenpia [accans (Tenbua
BUJIOYKOBOM KENE3BI), & B KOPKOBOU — «KICTKH-HSIHBKH», OTCYTCTBY-
OIHe B nepueprueckux opraHax CHCTEMbl IMMYHHUTETA,

* MUTO3BI B THMYCC BBISBISIIOTCS HPUMEPHO B 7 pa3 Hame o
CPaBHEHHIO C APYTUMH THUM(OUTHBIMH OPTaHAMU;

* B TUMYCE OTCYTCTBYIOT appepeHTHbIC TrMPaTHIeCKHE COCYIBL;

* B 1uMQOHIHBIX  OpraHax OTCYTCTBYIOT  PETHKYJIO-
SMHUTCIHATBHBIC KICTKH, OHH COICPIKATCS TOIBKO B THMYCE.

3HaYMMOCTh (PYHKIUOHHUPOBAHUS TUMYCA IS PA3BUTHS OPTaHM3-
Ma H CHCTEMbl HMMVHHTETA JOCTATOYHO HAIJISTHO ACMOHCTPHPYET
orepanys Mo €ro yIAICHHIO Y HOBOPOKACHHBIX JKUBOTHBIX. [lokazano,
4yTo "yepes 1,5-3 mec. mocne HeOHATaNbHOM THMAKTOMHH Y KHBOTHBIX
HAOTIOJAIOTCS TIYOOKHE HMMYHOJIOTHYCCKHUE HAPYIICHHS — arpodupy-
ercst TUMQPOUAHAS TKaHb NEPUPCPUUCCKUX OPraHOB HMMYHHTETA
(muMpaTHUSCKUC Y3IIbI, CECAC3CHKA U Ap.), YUCA0 TUMQOILUTOB MMaIacT
Ha 50-90%, 3apoABIIICBRIC LICHTPHI OTCYTCTBYIOT, yTpaduBactcst ¢oJi-
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JMKYJSIPHOES CTPOCHHE OPTaHOB, OTMEUACTCS THICPILIA3HA PETHKYIIO-
SHAOTEIHMATIBHBIX BIIEMCHTOB, YCHJICHHE TPaHYJION033a, OTMCHSIOTCS
peaKkMy KICTOYHOTO HMMYHHTETA, >KHBOTHBIC NIOrHOAOT OT BacThHr-
cuapoma (Wasting syndrome) ¥ HEKOHTPOTHPYEMOTO Pa3BUTHS HH-
(heKITHiA.

ITo ceeagermam Mumnepa, pa3BHBAIOIMUNCSA BCIESACTBHE HEOHA-
TANbHOW TUMAKTOMHH BACTHHI-CHHIPOM XapaKTepU3YETCs HEAOPA3BH-
THEM JKUBOTHBIX, UX HUCTOIICHHEM, Pa3BUTHEM IHAPCH, ACPMATUTAMHU,
JAcTapruci U, Kak CJACACTBUC, OBICTPOI rHOCIBIO YaCTH KUBOTHBIX — B
TEUECHUE OJHOU-TPEX HEACID.

B ornamumne OT KIETOYHOrO MMMYHHTETA HAPYIICHHS BHIPAOOTKU
AHTHTEJI Y HEOHATANBHO THMSKTOMHPOBAHHBIX JKUBOTHBIX HE HOCHT
CTONb OAHO3HAYHOIO XapaKTepa W B CYIICCTBCHHOW CTCICHU Ompee-
JSEOTCS 0COOCHHOCTSIMH HCMONB3YEMOr0 aHTUreHa. Tak, IpH HCIONb-
30BaHHU TAKUX AHTHTCHOB, KaK SPUTPOLUTH OapaHa WIH OBIYbEro Chi-
BOPOTOYHOTO albOyMHHA (THMYC3aBUCHMBIC aHTUICHBI) HaOMIOAacTCs
CHJIBHOC YTHETCHHE MPOAYKLMH aHTHUTEI, TOTAA KAK HMMYHHU3ALHS JKU-
BOTHBIX MOJUCAXAPUAHBIMH AHTUTCHAMH (THMYCHE3aBHCUMBIC aHTHIE-
HBI) HMCET CYIICCTBCHHO MCHBINHUE MTOCTCACTBHSL

OIHOBPEMEHHO ¢ HAPVIICHUAMH (DYHKIMI CHCTEMBI HIMMYHHUTETA
V HCOHATATBHO THUM3KTOMHPOBAHHBIX JKHBOTHBIX PETHCTPHPYIOTCS
riayookue TpoduUecKue U3MeHEHUA. Pa3BUTHE )KHBOTHEIX 3aTOPMaKH-
BACTCS, OTMCUYACTCHA HMX XapPaKTCPHAs BBHIHYKACHHAS 1033, MaJIOpOC-
JOCTh, UCTOILICHHE, AUAPEs, ACPMATHTHI, B3bCPOILICHHOCTh U HEJOCTA-
TOYHOCTh IIEPCTHOTO MOKPOBA, 00pa3oBaHHEC MEIKUX JUCCEMHUHHPO-
BaHHBIX O0YaroB HCKPO3a B ICUCHHU U, KAK VKE OTMEUANOCh, UX THOCITE.
ITOT KOMILICKC TPOPUICCKUX HAPYIICHUN 0003Ha4YaeT s Kak Wasting-
CHUHIPOM (CHHIOPOM HCTOILUCHHUS).

[TocaencTBus HEOHATANBHOH THMAIKTOMHHM MOTYT OBITH KOMIICH-
CHPOBAaHBI TPAHCIIAHTALMCH TUMYCA ONCPUPOBAHHEIM JKUBOTHBIM, TIC-
pecaaKol KICTOK THMYCa WIH HUMILUIaHTauued tumyca B JudQy3HoH-
HBIX Kamepax B OpIOIIHYIO MOJOCTh THMAIKTOMHPOBAHHBIX 0COOCH.
NmmyHOTOrMYECKass KOMICTCHTHOCTh TaKHX YKHBOTHBIX COXPaHICTCS
JOCTaTOYHO MPOJOKUTEIBHOE BpeMs. Bmecte ¢ TeM TpaHCIUIaHTaLus
KJIETOK KOCTHOTO MO3ra TUMSKTOMUPOBAHHBIM YKHBOTHBIM OKA3BIBACT-
¢ HeaddexkTrBHOH. Ha 3TOM OCHOBAaHUM 3aKIIOYCHO, YTO B KOCTHOM
MO3Ty COJAEPKATCS KICTKH, KOTOpble MOryT Iud¢epeHUUPOBATECI B
HMMYHOLIUTBL, OJHAKO 3TOT MPOLIECC MPOUCXOAUT TOJBKO NPH HATHIHH
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THMyCa WM €ro ropMOHOB. IlpH HMX OTCYTCTBHHM KOCTHOMO3TOBBIC
KICTKH OCTAIOTCS HMMYHOJIOTHUCCKU HHEPTHBIMH.

Heo6xoanmo moauepkHYTh, YTO CTENCHb (HOPMHPYEMOTO HMMY-
HOACHUNTA TOA BIUSHHEM THMAKTOMHH HAXOIHUTCSA B MPSIMOM 3aBH-
CHUMOCTH OT MEPHOJA CO3PEBAHHS THMYCA OTHOCHTCIBHO OICPALIHOH-
HOTO BO3ACHCTBHA. Tak, HAPUMEP, HHBIC MOCICACTBHS MO CPABHCHHUIO
C HCOHATATBHOH THMAIKTOMHEH HMCEET THMIKTOMHS IOJIOBO3PEIBIX
ocobeli. B aToM ciiyyae onepanus He OKa3bIBaCT BIHMSHUS HA POCT HKH-
BOTHBIX, MAcCy HX TEJA, YYBCTBUTCIBPHOCTh K HHMCKIUAM, POIOTKHI-
TENBHOCTh JKM3HU. BmecTe ¢ TeM Vv JKHBOTHBIX HAOMIOJACTCS YMEPEH-
Has arpodums mumboungHON TkaHH, TUMGPONCHUSI B MEpUPEPUICCKON
kpoBH (uuciao aumbonumros magact Ha 60-70%). Peakiwmu rymMopaapHO-
IO ¥ KICTOYHOTO HMMVHHTETA YTHETAIOTCHA. JTO CBHIACTEIBCTBYET O
TOM, YTO HECMOTPSI HA IMPOLECCHI HHBOIIOLMU OPraHa B IOCTHATATIBHOM
nepuoge, QYHKIUOHUPOBAHNE TUMYCA OKA3BIBACT 3HAYMMOC BIMSHUC
HA IMMYHOJIOTHYICCKHE PEAKIIHH OPraHU3MA.

CoBepIICHHO OYECBUIHO, YTO V KMBOTHBIX, Y KOTOPBIX KPUTHYC-
ckre (a3pl CO3PEBAHMS THMYCA MPOHUCXOAAT OO €r0 YIAICHH, T. €. B
paHHEM SMOPHOHAIIEHOM NEPHOJE, HEOHATANBHAS THMAIKTOMHS OKa3bI-
BACTCAd MEHEC APAMATHYHOH MO CPABHCHUIO ¢ 3¢ ¢eKTaMu, OMHCAHHBI-
MH BBIIIC V TaDOPATOPHBIX TPEI3YHOB. Takas cuTyauus XapakTepHa Js
MHOTHX JOMAIIHUX JKUBOTHHIX. Tak, HampuMep, y KPYIHOTO POraTtoro
CKOTa TUMYC pacrnosHaeTcs Ha 40-i JeHb reCTalHOHHOTO NepHoaa (ero
npoaokuTenbHOCTh 280 nHEH), y oBell — HA 35-k aeHb (reCTAlMOH-
Helid iepuon 145 nuei), y cBuHeil — Ha 40-i geHb (TECTALMOHHBIN TTE-
puona 115 aneit), y momazaeit — Ha 60-80-ii 1eHb (recTalHOHHBIN TCPUOT
340 nmedi), vy cobak — Ha 23-33-ii acHB (TCCTAI[MOHHBIA MEPHOA
60 gHEit).

Anamomo-mophonozuydeckas xapakmepucmuxa
U UMMyHod02UdecKas pois oypcel (cymku Dabpuyuyca)
TunuaHeIME JJTS1 TTHLL SABJSIOTCH 1Ba MOP(OIOTHISCKUX 00pas3o-
BaHus: cyMka dabpruyca u xkenesa [apanepa.
PazBurne. B sMmOpuoreHe3e oHa BO3HHMKACT KAK BBIMSYHUBAHHC
SOUTEIHS 33THETO OTACTA CTCHKU MHUIICBAPUTEIBHOTO KaHaa. 3akmat-
Ka OVPCBHI MPOHUCXOTUT B BHAE AOPCATBHOIO BBIPOCTA CTCHKH KIIOAKH, B
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KOTOPOM 0O0pa3yeTcss HECKOIBKO CKJAAOK, COOOMIAOIMUXCI ¢ KHIICU-
HBIM TPOCBETOM. BOKPYr KaIOW CKIAAKH H3 OTPOCTYATHIX KIETOK
dopmupyeTes cTpomMa OVAYIIUX V3CJIKOB OVPCHI, B KOTOPYIO MO3THEES
MHTPHPYIOT MPEALICCTBCHHUKN JuMpounToB. PassuBmmecs y3enxu
OYPCHI COCTOAT U3 ABYX BEIIECTB — KOPKOBOT'O, COCTOSIIIETO U3 PETHKY-
JPHBIX KICTOK ME3CHXMMHOTO TPOMCXOXKICHHS, B NPOCTPAHCTBAX
MEXKIYy KOTOPBIMHU pacmojararorcs aumMpoOaacTel U MuMQOLUTHI, U
MO3TOBOTO, CTPOMA KOTOPOTro 00pa3oBaHa SMMTEIUANBHBIMU CKIAIKa-
MH, MEKAY KOTOPBIMH COAcpxarcs Manible nuMmbouutel. B kopkoBoM
BCIIECTBE (DOJUTMKYIOB MOTYT HAXOJUThCA IUIA3MATHYCCKHC KIICTKH.
Yacru GomtukyioB OTASNCHB APYT OT Apyra 0a3ajibHOM MeMOpaHOH U
CIUTOIOHBIM CJIOEM SIHUTETHATBHBIX KICTOK.

Crpocuue. Cymka ®abpunmyca wuimm KIoakaabHas CyMKa TPE.-
cTaBmsAeT cOOOW XapaKTCPHBIA AN NTHL OPraH, PACIOJIOKCHHBIH B
3agHel yacTu knoaku v nrul. Otkprita [xeponamo dadbpunmem.

[IpencraBiser coOON KOKHUCTOC MEIIKOBUAHOC VIIyOICHHE, OT-
KPBIBAIOIICECS B CAMYKO HIDKHIOI) YacTh KIOAKH NTHL CO CITUHHOM
cTopoHsl. PabpuieBa cCyMKa XOpOIIO Pa3BUTa y BCEX MOJIOIBIX MTHIL
J0 HACTYIUICHHS TOTOBOU 3PEIOCTH, MOABEPTacTCs PEAYKLHU Y B3POC-
abix (B Bo3pacte §-9 MecsaleB, 3a UCKIIOUCHHEM HaHay). Oprad sBis-
eTcsl MecToM reHeparuu B-mumdonuros (GypcazaBucuMbIX THMPOLH-
TOB).

CTeHKA CYMKH COCTOUT W3 NEPHTOHEATBPHOIO MOKPOBA, CIOS HE-
NPABHIBHO MCPCKPCIUBAIOIMMXCS T[NIAAKAX MBIICUYHBIX BOJOKOH H
CMU3UCTON OOOJIOUKH, B TONIIE KOTOPOH 3aNeraroT 3aMKHYTHIC (omiu-
kyyel. [IpocBeT CyMKH BBICTIIAH HUTHHAPHICCKUM SIHTCINEM, TTOI00-
HBIM OSIHTENHI0 KHIICYHHKA. HemocpeacTBEHHO 3a SHHUTETHATBHBIM
CIIOEM PACIONATAKOTCSA V3CAKH (IOMbKH), OOIIEE CTPOCHUE KOTOPBIX
HATNIOMHMHACT OpraHuzanuio aonck tTumyca. Kopa npexncrasneHa B oc-
HOBHOM IUIOTHBIM CKOILUICHHEM Manbix nauMmbonunToB. bonee ceeroe
MO3TOBOE BELICCTBO BKIIOUACT OOIbIIHE TUM(OLHUTHI, MIa3MATHICCKUC
KICTKH, Makpodary, rpaHyI0LUThl, PECTHKY/LIPHBIC KICTKH. JMHTCIU-
aNbHBIC KJICTKU OpraHa o0pa3vIoT CeTh, MEPEXOMIIIYIO B SITUTCIHATb-
HBIC TTOKPOBBI MPOCBETA Oprana. B oTimune ot THMyca U JPYTUX JIAM-
()OMIHBIX OPTaHOB B V3EJKAX CYMKH KOPKOBBIH CIIOW OTHAENICH OT Me-
JIYJISIPHOTO OCHOBHOH MEMOPAHOM.

Tak ke, Kak U B TUMYCE, B (haOpUIIMEBOH CYMKE MPOUCXOIHUT HH-
TCHCHBHOC ACICHHE TUMQOLMTOB U 3HAYUTCIbHAS 4acTh HOBOOOpa3o-
BAaHHBIX JTUM(OIUTOB 3AeCh MOTrHOACT, OJHAKO H3-3d OTCYTCTBHS B
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Oypce CTPyKTypHOro Oapbepa, MPEMSTCTBYIOIIETO MPOHUKHOBCHHIO
AHTHI'CHOB U3 KPOBH, Pa3MHOKCHUE TUMGOLUTOB B OYpce MPOUCXOIUT
B MPHUCYTCTBHH aHTHI'CHOB. B cBs3M ¢ 3THM B Oypce OCYIIECTBIACTCS
HE TOJBPKO aHTHICH3aBHCHUMBIH mpouecc oOpazosanmsi B-mumdonuros,
HO M QHTHUICH3ABUCHMBIC PCAKLIMH, CBI3AHHBIC C PA3BUTHECM B HEH aH-
TUTEIOCCKPETHPYIOLTUX I11a3MaTHUCCKUX KICTOK.

KonTtposbHbie Bonpocel

1. Kakosa krmaccu(pukanust OpraHoB IMMYHHOH CHCTEMBI?

2. KaxoBbl aHATOMO-MOP(OOTHICCKHC XAPAKTCPUCTHKH H HMMYHOIIO-
THYECKAs POJIb KOCTHOTO MO3ra?

3. KakoBel aHATOMO-MOP(OTIOTHICCKAC XAPAKTCPHUCTHKH H UMMYHOJIO-
THYECKAs! PONIb THMyCa?

4. KaxoBbl aHATOMO-MOP(OOTHICCKAC XAPAKTCPUCTHKH H HMMYHOIIO-
THYCCKAS POJIb OYPCHI?

3AHATUE Ne3. Auatomo-moposioruyeckas
XapPaKTEePUCTHKA BTOPHYHBLIX OPraHoB HMMyHHOﬁ CHCTEMBbI

Ienw 3anamus: N3YIATH AaHATOMO-MOP(OIOTHICCKAC XaPAKTCPUCTHKH H
HMMMYHOJIOTHYECKYIO POJIb BTOPHYHBIX OPTAHOB HMMYHHOM CHCTEMBL

AHamomo-mophonozuyeckas xapaKmepucmuxa
U UMMYHON02UHECKAS POlb CeNe3éHKU

CenescHka pacmoaracTcs B OPIOIIHON MOJIOCTH, B 00JACTH JICBO-
ro nmoapeOepsbs, Ha yposHe IX-XI pebep. Macca cene3eHKH B3pOCIOro
YEeNnOBEKa COCTABIIACT V My>k4uuH 192 1, v skeHmuH — 153 1. OHa umeet
dhopMy YIUIOIICHHOU U yATUHCHHOMN Tioaycdepsl. B Hell BEILASISIOT ABS
MOBEPXHOCTH: auadparMaibHYIO U BUCLepansHyo. Ha BucnepansHoOM
MOBEPXHOCTH HAXOMATCS BOPOTA CEIC3CHKH, YEPE3 KOTOPHIE B OPraH
BXOJAT CCNIC3CHOUHAS apTCPHS U HEPBBI, & TAKIKE BBIXOTUT BEHA.

CeneseHka co BCEX CTOPOH MOKPHITA OPIOLIMHON, KOTOPAs MPOYHO
cpameHa ¢ ee ¢pudpos3noi karcyiaod. OT kKancynel BHYTPE OpraHa oT-
XOMAT COCAUHUTCIBHO-TKAHHBIC MEPEKIaAuHbl (Tpabeky/as). Mexay
TpabeKyIaMHu PACIIONIOKCHA MAPCHXUMA CENE3CHKH HA3BIBACTCS IMMYIIb-
noti. Pazmuuaror Oenyro u kpacHyro nyaeny. benas nynena npeacras-
JsgeT co00H THIMUYHYI0 TUMGPOUIHYIO TKaHb, U3 KOTOPOH COCTOAT Tie-
pHapTepuaibHbic TUMQPOUIHEIE MYPTHI U TUMGOHIHBIC Y3CIKH Celie-
3eHKU uiH (Hommukyel. JIMMQOUIHEIE Y3ENKH UMEIOT OKPYTIVIO dop-
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MY U JICXKAT, KAK MPABUJIO, SKCIICHTPHUIHO IO OTHOLICHUIO K APTCPUAM.
B anmdonaHIX y3enkax ¢ IEHTPOM Pa3MHOKEHHS UMEIOTCS JCTSIIUC-
¢Sl KJICTKH, MOJIOBIC KJICTKH TUMPOUTHOTO Psiaa, Makpodary.

[epuapreprnansHeie TUMPOUAHBIE MY(PTE OKPYKAIOT apTepHAIh-
HBIC COCYABI, PacroNiararoluecs B MyJble cene3eHkH. Jlnmdonansie
My(pTBI MPEACTABISIIOT COOOH MEPHAPTCPHATBHYIO PETHUKYISIPHYIO
TKaHb, T'YCTO 3aOJHCHHYIO JTUMdonutaMu. Tam ke UMEIOTCS Makpo-
daru.

Anamomo-moponozuyeckas xapakmepucmura
U UMMYHOI02UYECKAS POJIb TUMPaAMUYecKux Y3106

Jlumbarmdyeckue y3Iel, SBISIOMHCCI OpPraHAMH HMMYHHOH CH-
CTEMBI, CITy?KaT OHONIOTHICCKUMH (PUIBTPaMH HA MY TIX TOKA TUM(BL OT
OpPraHoB W TKaHEH K nuM(paTHICCKUM MPOTOKAaM H CTBOJIAM, BIAIAX0-
IIMM B KPYIHBIC BCHBI B HIDKHUX oTAenax wmeu. [losromy numbatidie-
CKHE Y37bI OTHOCAT TaKXKe K TUMGpATHICCKON CHCTEME, KOTOPAs, TAKHM
oOpa3om, «paboTacT» Ha UMMYHHVIO cuctemy. Yepes mumpatuueckue
v3nbl TpoQUIbTPOBBIBACTCS JTUM(}A, SBISAIOMIAALCS, IO CYIICCTBY, TKa-
HEBOU JKUAKOCTBIO, BCOCABIICHCA B TUM(ATHICCKUEC KAMMUISAPHL U CO-
JcprKalel pacTBOPEHHBIC H B3BCIICHHBIC B HCH PAa3JIMYHBIC BEILICCTBA,
MPOXYKTB OOMEHA, B TOM YHCIIE YACTHUIBI MOTHOIIHNX KIICTOK, MBIJICBBIC
yactunsl. B muMdatHueckix y3nax Takue 4acTHIBI, B TOM YHCIC MHK-
POOHBIC TETa U JAXKE OMYXOJICBBIC KICTKU (IPU OMYyXO0JICBhIX 3a00/ICBa-
HHUSX), 33ACpKUBatOTCA. JIMMQOLUTH Pacmo3HAIOT YYKEPOIHBIN Xa-
PaKTep 3THX YACTHLl H VHHUTOXKAKOT UX ¢ MOMOMbr0 Makpogaros. [1br-
JICBBIC YACTHLBI, TadayHas MbUTh U3 JETKUX OCENAIOT B TUM(OUIHOU
TKaHU TUM(ATHICCKUX Y37I0B, 3aTPyIHAS UX (PYHKIMH H JaKE BBIBOAS
AuM(paATHICCKUE Y37IbI U3 CTPOSL.

K xaxmomy mumdarnueckomy y3iay noaxomiat 4-6 u Oonee npuHO-
cAIUX TUM(ATHICCKUX COCYIOB, CTCHKH KOTOPBIX CPACTAIOTCS C Karl-
Ccylaod MMM(]aTHIECKOrO y371a W MPOAOIDKAIOTCA B TOJKAICYIIIPHBIA
cunyc. [locne mpoxoxacHus uepe3 mumbarniaeckuid y3en muMea Bbl-
XOJTUT U3 HETO 4epe3 2-4 BRIHOCIIUX JTUM(PATHUICCKUX COCYAA, KOTO-
PBIC HANPABILIIOTCS MM K CIEAVIOMEMY TUM(paTHUICCKOMY Y311y 3TOH
JK€ HITH COCCTHCH TPYIIBI V3JIOB, WM K KPYIHOMY KOJIICKTOPHOMY
cocyny — TuM(PaTHIECKOMY CTBOJTY UITH HPOTOKY.

Jlumbarmdyeckue y3nel PaclonararoTCsl TPYIIAMH, COCTOSLINMU
U3 ABYX H 0oJee y37I0B.
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BecbMma BapuabeapHbl pasMepbl TUM(ATHUICCKUX Y3I0B, BEIUYHUHA
nx konebaercs ot 0,5-1 mm g0 50-75 Mm. V3Bl UMEIOT OKPYTIVIO HIH
0000BHAHYIO (GOPMY, BCTPEUAIOTCS KPYIHBIC Y3JIbI JICHTOBHIHOW H
CETMECHTAPHOU (HOPMBIL.

Kopkosoe n Mo3roeoe BeiecTBo IMM(PATHICCKOTO Y371a MPOHHU3a-
HO TYCTOU CETHIO Y3KHX KAHANOB — JTUM(aTHUCCKUX CHHYCOB, CTCHKH
KOTOPBIX O0OPa30BaHbl YIUIOIICHHBIMHA SHAOTCIHATBHBIMU KJICTKAMH.
Uepes TOHKHE CTCHKH CHHYCOB M3 JTUM(OUIHON TKAaHH KOPKOBOTO H
MO3TOBOTO BEIIECCTBA B MTUM}Y H B 0OPATHOM HANPABICHHUU JIETKO MO-
I'YT NPOHUKaTh TUMQOIMTEL, Makpodaru U Jpyrue aKTUBHO NEPEIBU-
TafOLINECs KICTKH.

KonTpoabHbie Bonpocel
1. Kakoa aHatroMo-mop(donoruueckas XapakTepUCTHKA H UMMY-
HOJIOTHYECKAsI POJIb CEAC3EHKH?
2. KaxoBa aHatoMO-MOp(JoIOruuccKas XapakTepUCTHKA U UMMY-
HOJIOTHYECKAS! POJIb TUM(PATHICCKUX V3I0B7

3AHATHE Ne4. TeopeTuueckoe H NPaKTHYECKOE 3HAYEHHE
AHTHI'€¢HOB H AHTHTEJI

lle.llb 3ansimust. U3yIUTH 0C066HHOCTI/I, HAMMYHOJOTHYCCKYHK) 3HAYTH-
MOCTb AHTHTCHOB H AHTHUTCII, maccnq)nxaumo AHTHUTC]L.

Housimue 06 anmueenax

JKuzHeneaTenbHOCTE  KOKAOTO MaKpOOPraHW3Ma IPOXOAWT B
HETIOCPCACTBCHHOM KOHTAKTE C YY>KCPOMHBIMH [ HETO KICTKAMH,
JOKJICTOYHBIMU (PopMaMH KH3HH U OTACIBHBIMH OHOOPTaHMYICCKHMH
MonekyiamMu. byayum uyxeponHeIMH, 3TH OOBEKTH Taiar B cede
OTPOMHYIO ONACHOCTb, TAK KaK MOTYT HAPYIIUTh TOMEOCTA3, MMOBIHATD
HAa TEUCHHEC OHMOJOTMYECKHX IPOLIECCOB B MAKPOOPTaHM3ME U Jaxe
MOBICYL €ro rudeib. KoHTakT ¢ 4yepo HeIMH OHOMOTHYSCKHUMU 00b-
CKTaMH MPEACTABISACT cOOOM paHHUH CHUTHAI OMACHOCTH AN UMMYVH-
HOU CHCTEMBI, OHH SBISIOTCS OCHOBHBIM PAa3ApPKUTEICM U OOBEKTOM
CHUCTCMBI MPHOOPETCHHOTO HMMYHHTETA. Takue OOBEKTH MOTYYHIH
HA3BaHUEC AaHTUTCHOB (OT rped. anfi — MPOTHUB, genos — CO3AABATB).

CoBpeMEHHOE ONpeaeiCHUE TCPMHUHA «aHTHTCH» — 3TO OHOMOH-
MEp OPraHHYCCKOH MPUPOIEI, TCHETHUCCKH YUY KCPOIHBIA A MakKpo-
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opraHu3Ma, KOTOPBIH MPH MOMATAHHHU B MOCICIHUN PACTIO3HACTCS €ro
HMMYHHOH CHCTCMOM M BBI3BIBACT MMMYHHBIC PCAKITHY, HAPABICHHBIC
HA €ro yCTpaHCHHE. YUCHHE 00 aHTHICHAX SIBISCTCS KIKOUCBBIM IS
MOHUMAHHUSI OCHOB MOJICKYISIPHO-TCHETHUCCKUX MEXAaHH3MOB HUMMYH-
HOM 3AIMUTHl MAKPOOPTaHU3MA, TAK KAK AHTUTCH SIBIICTCS MBHKYIICH
CUJIOH MMMYHHOT'O OTBETA, 4 TAKXKE MPHUHIMIIOB UMMYHOTCPAIUH H
HMMYHOTIPO(HITAKTHKH.

AHTHUTCHBI UMCIOT Pa3HOOOpa3Hoe mpoucxokacHue. OHU SIBIISIOT-
¢S MPOAYKTOM MPHUPOJAHOTO OMONOTHYCCKOTO CHUHTE3a JIFOOOr0 4ysKe-
POIHOTO OpraHu3Ma, MOTYT O0Pa30BBIBATHC B COOCTBCHHOM OPTaHU3-
M€ TPU CTPYKTYPHBIX U3MCHCHHSX YK€ CHHTC3HPOBAHHBIX MOJICKYJ B
X0/ Ouomaerpaialuy, HAPYIUICHHA UX HOPMAJIbHOTO OHMOCHHTE3a WU
FCHETUYCCKONH MyTallud KICTOK. Kpome TOro, aHTHreHbl MOTYT OBITh
MOJIYYCHBl UCKYCCTBCHHO B PE3YJIBTATS HAYYHOH pabOThI WIH MyTeM
HAMPABJICHHOTO XuMuuecKkoro cuate3a. QOgHako B Jr00OM ClIydae MO-
JACKYJIy AHTUICHA OVJCT OT/IMYATh TCHETHUCCKAS UY:KCPOTHOCTBH IO
OTHOIICHUID K MAaKPOOPTAHHU3MY, B KOTOPBIH OHA momaja. TeopeTuduc-
CKH aHTUTCHOM MOXET OBITh MOJICKYJIa JIFDOOTO OPTaHUICCKOrO COCIH-
HCHHS.

AHTHATCHBI MOTYT TMONAAATh B MAKPOOPTAHU3M CaMbIMH Pa3HBIMH
MyTSIMU. YCPE3 KOKHBIC MOKPOBBI WM CIM3UCTHIC OOOJOYKH, HEMHO-
CPEACTBCHHO BO BHYTPCHHIOK CPEIy OPraHM3Ma, MHUHYS TTOKPOBBI HUITH
oOpa3oBbIBasiCh BHYTpH Hero. [Ipu nonmaganuu B MaKpoOOPraHU3M aHTH-
TCHBI PACIIO3HAKOTCS UMMYHOKOMIICTCHTHBIMU KJICTKAMH U BBI3BIBAIOT
KacKaJ Pa3sHOOOpa3HBIX MMMYHHBIX PCAKIUH, HAMPABICHHBIX HA HX
VHAKTUBALIUIO, PA3PYLICHHUES U YAAICHHE.

Anmumena

Antureno (AT) win ©MMYHOrTOOVIMH — OCOOBIM PacTBOPUMBIH
OenoK ¢ onpeacnéHHONH OHOXUMHYECKONU CTPYKTYPOH (MMMYyHOrnody-
JIVH, KOTOPBIA MPUCYTCTBYET B CBIBOPOTKE KPOBH M APYTUX OHOJNOTH-
YECKHX KUAKOCTAX U NPEAHAZHAYUCH TS CBA3BIBAHHUS AT).

AHTHTena — 6enku rIoOyTHHOBOH (Ppakiuy CHIBOPOTKH KPOBH
YEeNOBEKA M TEIUIOKPOBHEIX JKUBOTHBIX, OOpa3yIOIIHECS B OTBET HA
BBCACHUEC B OPraHM3M pPa3UYHBIX AHTUICHOB (OakTepuii, BUPYCOB,
OCJIKOBBIX TOKCHHOB U Jp.) U CHCUU(PUICCKH B3AMMOACUCTBYIOIINE C
AHTHI'CHAMH, BBI3BABIIMMHU WX 0OpasoBaHue. CBA3BIBAICH AKTUBHBIMU
ydacTkaMu (LUEHTpaMu) ¢ OAKTCPUSIMHU WIH BUPYCAMH, aHTHUTES/IA Tpe-
IITCTBYIOT UX PAa3MHOMXCHHIO WM HEUTPATH3YIOT BBIACISCMBIC UMH
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TOKCHYCCKHE BeuiecTBa. Hammaue B KPOBH aHTUTEN YKa3bIBaCT HA TO,
YTO OPraHU3M BCTYIAT BO B3aMMOACHCTBHC C AHTUTCHOM IMPOTHB BBI-
3bIBACMOM UM 0one3HH. B Kakoi CTeeHH UMMYHHTCT 3aBUCHT OT aH-
TUTCN U B KAKOW CTCIICHH AHTHUTEIA TOJIBKO COMYTCTBYIOT HMMYHHTCTY,
pelactcs NPHUMCHUTEIBHO K KOHKpeTHoU Oonesnu. OmnpenencHue
VPOBHSI QHTHTEII B CHIBOPOTKE KPOBH MO3BOJLICT CYAHTh O HAINPSIKCH-
HOCTH HUMMYHHTETA JAKEC B TEX CIVYAsLX, KOTAA AHTUTEIA HEC MIPAIOT
pemaromeii 3auTHON POIH.

Ha npoTspkeHnu THTEIBHOTO BPEMEHH O XUM. IPUPoAC A. 3HATH
o4ucHb HEMHOTO. M3BECTHO, YTO aHTHTENIA MOCIC BBEACHHS AHTHUICHA
OOHAPYKUBAIOTCSI B CBIBOPOTKE KPOBH, JUM(}E, SKCTPAKTAX TKAHCH H
YTO OHH CHCLU(HUCCKH PEArHPYIOT CO CBOMM aHTUreHoM. O Hanmmumuu
AHTUTE]I CYANIIA HA OCHOBAHUH TEX BHIUMBIX arperaros, KOTOPBIC 00-
Pa3yIOTCs MPH B3AMMOJCHCTBUH C aHTHTCHOM (ArrIOTHHALMS, TPCLH-
MUTALKS) WK 10 H3MCHCHHIO CBOICTB aHTHUICHA (HCUTPAIH3aLUsl TOK-
CHHA, JTU3HUC KJICTKH), HO O TOM, C KAKHM XHUMHUYCCKAM CyOCTpaToM aH-
THUTEIT CBSI3aHBI, MOYTH HUYETO HE OBLIO H3BECTHO.

brarogapss mpuMEHEHHIO METONOB VIbTpaUCHTPHU(YTUPOBAHUSL,
HMMYHO-3JICKTpo(opesa U MOoJBHKHOCTU OCITKOB B H303JICKTPHICCKOM
Noji¢  JOKa3aHa MPHHAMICKHOCTh QHTUTET K KIAcCy ramma-
IJI00YIHMHOB, UK HMMYHOTTOOVIIHHOB.

AHTHUTEIA TPSACTABIIOT OO0 MpehOPMHUPOBAHHBIC B MPOLISCCE
CHHTE3a HOpMaJbHbIC IIOOYIHHEL. IMMYHHBIC TTIOOVIHHBI, MOIYYCH-
HBIC B PE3Y/IBTATC HMMYHH3ALMH PA3THIHBIX KHBOTHBIX OJHHUM U TEM
’KC AHTUTCHOM M ITPH UMMYHH3ALHH OJHOTO U TOTO KE BH/A KHUBOTHO-
IO pa3iIUYHBIMH AHTHICHAMH, 00J1a1al0T HEOJHHAKOBBIMH CBOCTBAMHU,
TaK K¢ KaK HCOJMHAKOBBI CHIBOPOTOYHBIC TJIOOYIHHBI PA3TUYHBIX BH-
JIOB JKHUBOTHBIX.

Knaaccol ummynoznobynunos (anmumen)

NmmyHOrTOOYTHHBL BRIPAOATHIBAIOTCS HMMYHOKOMIICTCHTHBIMH
KICTKaMHU JTUMQPOUIHBIX OPTaHOB, Pa3NUYalOTCs MEKIY cOOOH Mo Mo-
JCKYISIPHOMY BECY, KOHCTAHTC CCOIUMCHTALINH, SMCKTPOPOPETHICCKOH
MOJBHKHOCTH, COJACPKAHUIO YITICBOJOB U HMMYHOJOTHUCCKON aKTHB-
HOCTH. Paznuuaror msth KJIaccoB (WIH TUIIOB) HMMYHOTIOOY IMHOB:

NmmynornoOynuaet M (IgM): MonekyispHeIi Bec 0koa0 1 MiH.,
HMCIOT CJIOKHYIO MOJICKYIY; TICPBBIMU TOSBIISTIOTCS [TOCTIC HMMYHH3A-
LM WM aHTUTCHHON CTUMYIALIH, OKA3bIBAIOT I'YOUTENBHOE JCHCTBHE
Ha MHKPOOBI, KOTOPBIC TIONATH B KPOBb, CIIOCOOCTBYIOT UX (paromuro-
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3y; crnabee, yeM UMMYHOTI00VINHB G, CBI3BIBAIOT PACTBOPHUMEIC aH-
TUTCHBI, TOKCUHBI OAKTCPUH; Pa3pyIIAIOTCS B OPraHu3Me B 6 pa3 ObICT-
pee, dem ummyHOrTOOynuHel G (HAIPUMED, Y KPBIC IEPHO HOIypac-
naga umMyHornoOyanaa M pasen 18 wacam, a ummynornobymuHa G —
6 JHSIM).

NmmynornoOynunast G (IgG): monexynapHsiii Bec okono 160 000,
WX CUHTAIOT CTAHIAPTHBIMH, WM KIACCHYCCKHMH, AHTHTCJIAMH:. JICTKO
MPOXOAAT YePE3 MIALCHTY,; 00pa3yioTes MeaIeHHee, ueM IgM; Hanbo-
nee 3¢ PEKTHBHO CBABIBAIOT PACTBOPHMBIC AHTUTCHBI, OCOOCHHO 3K30-
TOKCHHBI, & TAKXKE BUPYCHI.

NmmynornoOynunst A (IgA): monexymsapHsiii Bec okomo 160 000
win OoJble, BEPaOdAaThIBAIOTCA TUM(OUIHON TKAHBIO CIHU3HUCTHIX 000-
JOYEK, MPEIATCTBYIOT Aerpajanuu (EpMECHTOB KJICTOK OPraHH3Ma U
MPOTHBOCTOAT MATOTCHHOMY ACHCTBHIO MHKPOOOB KHINCYHHKA, JIETKO
MPOHUKAIOT Yepe3 KICTOYHBIC Oaphephl OPraHHU3Ma, COACPKATCI B MO-
JIO3UBE, CIIOHE, CIIE3aX, CIM3H KUIICYHHKA, MOTE, OTACIACMOM HOCA, B
KPOBH HaXOJATCS B MEHBLICM KOTHYECTBE, JIETKO COCTHHSIOTCS C KIIET-
KaMH OpraHu3Ma; [gA BO3ZHHKIIH, MO-BUANMOMY, B MPOLIECCE SBOTIOLUH
JUTSL 3aLUTHI CTU3UCTHIX 000IOUEK OT arpeccHu OaKTepUsIMHU U Nepeaa-
YH IACCUBHOT'O HMMVYHHTETA IOTOMCTBY.

NmmynornoOynunst E (IgE): Monekymsapusiit Bec okono 190 000
MO-BUAUMOMY, UMH SBISFOTCS ATICPTHICCKHUE AHTHTENIA — TaK Ha3bIBa-
emble pearunbl. Cozepkanvie Ig E B chIBOpoTKe KpaiiHe Mano, XOTd
VACTBHBIH BEC 3THX HMMYHOITIOOYJIHHOB B QIICPTHUCCKUX PCAKLHIX
SBIAETC AOMUHUpYIomyM. OyHKIMOHANEHAS akTHBHOCTE Ig E mposs-
JSIETCS B PA3BHTUH AUICPrUUECKUX peakuui. JlaHHBIH HMMYHOrmoOy-
JIMH CIOCOOCH B3aUMOACHCTBOBATh C TYUHBIMU KICTKaMH U Oazoduna-
MH mocpeacTBoM Fc — o0IacTH W COOTBETCTBYIOILETO PELCNTOPa Ha
atux kietkax. [locae cssu Ig E ¢ anTureHom (aiepreHoM) TYUHBIC
KJICTKH MOIYYAIOT CUIHAT K CEKPCLUH BA30aKTHBHBIX aMUHOB M JPYTUX
(hapMaKoIOrHYeCKH 3HAYNMEBIX COCTUHCHHUH, YTO, COOCTBCHHO, U MPH-
BOJUT K Pa3BUTHIO AIJICPTHUSCKUX PEAKIIHI.

NmmynornoOymuuast D (IgD): UmmyHornoOyave D Ob11 OTKpHIT
KaK HCOOBIYHBIH MHUCIOMHBIN OcoK. 3aTeM ero OOHAPYKUIH B CHIBO-
POTKE KPOBU B OYCHBL HEOOMBIIOM KoaudecTBe. JIaHHBIH HMMYHOTTIO-
OyIHH COBMECTHO ¢ MOHOMEpHBIM Ig M skcmpeccupyeTcst Ha moBepX-
HocTH B-knetok. Borpoc o ¢opme yuactus Ig D B uMMyHHBIX npoLiec-
cax ocractcsi OTKPHITEHIM. COIOCPIKHUTCS B CHIBOPOTKE KPOBH B OYCHB
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Manbix konmdectBax. MssectHo, uto Ig D mpoaymmpyror kinerkamu
MUHAAINH U aACHOUIOB.

KonTpoabHbie Bonpocel
1. Yto u3 ce0s mPeaACTaBILIFOT AHTHTCHBI?
2. Yro u3 ceOst MpeACTaBISIOT aHTHUTEA?
3. KakoBsI Ki1acchl HMMYHOTIIOOYTHHOB?

3AHSATHUE NeS, IlpesenTaiust aHTUreHa

ey 3ausimus: u3y4uth 0COOCHHOCTH MMMYHHOTO OTBETA C YUACTHEM
AHTHTCHITPE3CHTHPYIOIUX KIICTOK.

Ocobennocmu npezenmayuy AHMU2EHA

JlumbounTsl ABAAIOTCSA €ANHCTBCHHBIMH KJICTKAMH B OPraHH3ME,
YbC Pa3BUTHE HE 3aBepiacTcsd O3 BMEINATEIBCTBA BHEINHUX (HaKToO-
poB. s numOLUTOB B POIH TaKuX (PaKTOPOB BEICTYIAIOT AHTUTCHBI.
Peakmust muMQoOIUTOB HA AHTUTCHHBIC CTUMYIBl COCTABISCT OCHOBY
aJanTHBHOTO UMMYHHOTO OTBETAa. Ero cyTh COCTOHT B pPa3MHOKCHUH
KIOHOB JIUM(QOLUTOB, 3KCIPECCUPVIOIUX AHTUTCHHBIC PELCNTOPBI,
Pacmo3HAOLMINE AHTHICHBI-MHAYKTOPBl OTBETa, W AupdepeHIupoBKe
3tuxX TUMGOIUTOB B 3(PPEKTOPHEIE KICTKH, KOTOpbIE 00CCIEUNBAIOT
VIANCHUC aHTUTCHOB U3 OPraHu3Ma.

Hcxonnoe coObITHE B PAa3BUTHH HMMYHHOT'O OTBETA 3aKIIHOYACTCS
B aKTHBALUH AHTHI'CHOM CHCUU(UUCCKUX KIOHOB JTUM(OIUTOB, KOraa
KJICTKH BOBJICKAIOTCS B IMMYHHBIH OTBET HE 0JHOBpeMeHHO. [lepBbivMu
aktuBupytorcs T-xenmepsr, npeacrasiacHubic CD4+ T-numdorusr,
BBICTYIAIOIINC B KAYCCTBES MHHLHMATOPOB aHTUTCHCHEU(pIeckon ¢a-
3 IMMYHHOTO Tiporiecca. OOBIYHO 3TO MpoUCXoauT Ha (POHE yike pas-
BUBLICHCS HECTICHU(PUICCKOH (T. €. HC MPESATNIONAraroIeii pacmo3HaBa-
HHUSl WHANBHIVAIBHBIX AHTUTCHOB) (a3bl OTBETA, OCYLICCTBIICMOU
KICTKAMH BPO’KACHHOIO MMMVHHTETA, KaK MPABHJIO, B paMKax BOCIA-
JUTENBHON PEAKIIUU.

AnTures T-kIeTkaM NpeaCTAaBIAIOT CICUUATU3UPOBAHHBIC AHTH-
reHnpeseHTupyiomue kieTkd (AIIK) mpu npsmMoM kOHTakTHOM B3au-
MoaciicTeuu. lIpe3cHTamus COMpPOBOXKIACTCA NCPCAAUCH JOIOTHHU-
TCJABHBIX CHUTHAIOB (KOCTUMYJ/LILUCH), OOCCICUMBAIOIICH AKTHBAIIHIO
KIETOK, pacno3HaBmux anturcH. B kauectse AIIK Teopernuecku mo-
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JKET BBICTYIATh Tr00as KIICTKA, SKCIPECCHPYIOIAS MOJICKYIIBI TTIABHOTO
KOMIIJICKCA THCTOCOBMECTUMOCTH. Kak WM3BECTHO, BCEMH 3THMH Kave-
ctBamMu oOnazart «mpodeccronansueie» AlIK, takme xak aeHapuT-
HBIC KJIETKH, Makpodarnm u B-mumdonurer; ux Moryt npuoGperarb
MHOTHE APYIHe KICTKH (HAIIPUMEDP, SHAOTCITHABHBIC, SITUTCIHATBHBIC)
MPY aKTUBALMH, HAIPUMEP, B YCIOBUAX BocnancHus. OIHAKO pealbHO
MPY NICPBUYHOM HMMYHHOM OTBETE, TPSOYIOLIEM BOBJICUCHHUS HAUBHBIX
T-nmmveonuro, pome AIIK moryr 3¢¢eKTHBHO BBIIONHATH TOIBKO
JCHOPHUTHBIC KICTKH, MPEC3CHTALMOHHBIN MOTCHIHAN KOTOPHIX Ha ABa
MOPSAKA IPEBOCXOANT TAKOBOW Makpodaros.

Taxum 06paszoM, 0co60e MECTO MPE3CHTALMH AHTUTCHA B IMMYH-
HBIX TIporeccax 0OyCIOBICHO ABYMS OOCTOATEIBCTBAMH. Bo-TepBEIX,
3TO cOOBITHE MOYKHO PaccMaTpUBATh KaK MOMCHT 3aIyCKa HMMYHHOTO
0oTBCTA. BO-BTOPHIX, OHO CIVKUT OCHOBHOM TOYKOH B3aMMOACHCTBI
MOJCUCTEM BPOXACHHOTO W aJanTHBHOrO uMMyHHTETa. [lpm 3TOM
JCHOPHUTHBIC KICTKH NPEACTABISIOT BPOXKICHHBIA, a T-xemmepsl co-
30AI0T AJaNTHBHBIH HMMYHHTCT.

[Ipu mpeseHTaUMU aHTHICHA MOTYT BOZHHKATh CCPBC3HEIC TPYA-
HocTH. Knetky, yuacTByronye B Mpe3cHTALMN AHTHUTCHA, a TAKXKE MO0-
MyJIILAH, KOTOPHIE OHH OOpPas3yIOT, KOPCHHBIM 00pa3oM OTIHYAIOTCH
JPYT OT APYTra CBOUMH CBOUCTBAMHU.

Muczpauus Kiemox, y4acmeylouiux 6 npezeHmayuy anmuzenda

BaanmopeiicTBys B 6apbepHBIX TKAHIX C MATOICHAMH-HOCHTCISIMU
AHTHI'CHOB, JCHAPHUTHBIC KJICTKH MOTJOIIAIOT UX C HOMOIIBIO Pasiud-
HBIX ()OPM SHIOLHTO3A W MO BIUSHHEM MPOBOCIATUTEIBHBIX TUTOKH-
HOB MUTPHPVIOT B TKAaHCBYIO KHIKOCThb, a 3aTeM B JuMQy, TAC OHH
MPUOOPETAIOT XaPAKTEPHYIO PopMy ByaneBhIX KICTOK. B 310 ke Bpems
OCYILECTBILICTCS POLICCCHHT aHTHICHA U KCIPECCHS €ro MENTHAOB HA
MOBEPXHOCTH KICTKH B COCTaBE MOJICKYJ TNIABHOT'O KOMILICKCA THCTO-
copmecTiMocTd. C TokoM addepeHTHON TuM(BI ACHAPUTHBIC KICTKU
MPOHUKAIOT B PETHOHANBHBIC THM(ATHICCKUE V3Bl YCPE3 UX BBIMYK-
JVIO TIOBEPXHOCTh, POTHBONONOXKHYI0 BopoTaMm. [lonas B TkaHe mTHM-
(aruyeckoro y3na, ACHAPUTHBIC KJICTKA MUTPHPYIOT B T-30HBI, Kyaa
WX TPUBICKAIOT XCMOKHHBI.

ITH XEMOKHHBI CEKPETHPYIOTCS CTPOMATBHBIMH KJIETKaMH T-30H
aumparmaeckoro y3na. Ilpu BOBACUCHUH PErHOHAIBHOTO TuMbaTHUC-
CKOTO V3J1a B BOCHATHTEIBHBIN Npouecc (YT0 OOBIYMHO MPOUCXOTUT MPH
JOKANbHOM WH(HLUPOBAHNH) MPOHUKHOBCHUIO ACHAPUTHBIX KJICTOK B
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TuM(paTHYCCKUHA Y3€1 CHOCOOCTBYIOT TAKKE BhIPAOATHIBACMBIC B HEM
MPOBOCHATUTEIBHBIC XEMOKHHEI.

Hist apdexTUBHON NPE3CHTALMKA AHTUTCHA ACHAPUTHBIC KJICTKH U
PEeLUPKYIUPYIOIUE T-TUM(pOLMTH, MOCTYNAIINE B PETHOHATbHBIN
auM(oy3eNn Pa3HEIMU MYTSAMH, TOJDKHBI 0KA3aTbCsA B OJHOH €ro Mop-
donoruueckoii 3oHe (T-30H€). ITO HOCTHracTCA OaroAaps SKCOPECCHN
KICTKaMH OOOMX THUIIOB PELEHTOPA, KOTOPBIH Pacmo3HACT XCMOKHHBI,
CCKPCTHPYEMBIC KICTKAMH BBICOKOTO JHIOTENHS, a TAKKE CTPOMAIb-
HBIMH KJICTKaMH (B TOM YHC/IC ACHAPUTHBIMU) T-30H MOMYJISALUIO HH-
TCPAWTUTATIBHEIX KICTOK THM(}OY3I0B, Tak U T-1uMQOLHTH, MOCTY-
MAOIIHE B V3¢ B MPOLIECCE PCLIUPKYISIIUN, ITO CHOCOOCTBYET COMU-
JKCHHUIO JACHAPUTHBIX KICTOK ¢ T-mumdormramMu, HCOOXOAUMOMY ISt
(hOopMHPOBaHU IMMYHHOTO CHHAIICA.

KonTpoabHbie Bonpocel
1. Yto U3 ce0s mpeaCTaBILICT MPOLCCC MPE3CHTALIMA AHTHTCHA?
2. KakoBa MuUTpanus KICTOK, YYaCTBYIOIIUX B IIPE3CHTAMH AHTUTCHA?

3AHATHUE Ne6. MexaHu3Mbl HMMYHOJI0THYECKOTO
MOJABJIEHHS 04ara BOCHAJIEHHUS

Ileny 3auamus: M3y4UTh XAPAKTEp PA3BUTHA INPOLECCA BOCHATICHUA,
YYaCTHHKOB M MEXAHH3MOB HMMYHOJIOTHYECKOTO MOJABICHHA 04ara BOCHAJIE-
HISL

Ilonsmue socnanenus

Bocmanenue (inflammatio, ot aar. in-flammare — BoCIIaMCHSITD)
chOpMHPOBABIIASLCA B MPOLECCE DBOIIOLMH PCAaKLUUSd OpraHu3Ma Ha
MECTHOE TIOBPCIKICHHS, XaPaKTCPU3VIOLIASICS SIBICHUSIMH ATbTCPALIIH,
PacCTPOMCTB MUKPOLMPKYJISUUN (C SKCCYJALMCH W dMHUrpalucii) u
npoaudepauy, HANPABACHHBIMH HA JIOKATH3ALMIO, YHUYTOKCHUC H
VIAICHUC MOBPEKIAOIIECTO arcHTa, & TAKKE HA BOCCTAHOBJICHHE (WH
3aMEIICHIUE) MOBPSIKACHHBIX UM TKAHCH.

AnpTepanus, pacCcTpOHCTBA MUKPOLUPKYJ/ISIHH (C SKCCYJAlUCH U
IMUTpALUCH) U Tposudepalus sIBISIOTCS OCHOBHBIMH KOMITOHCHTAMHU
WM BHYTPSHHUMU NPU3HAKaMH BocnajieHus. Kpome toro, ouar Bocma-
JACHHS XaPAKTCPHU3YCTCS IMATHI) BHCIMHUMH (MCCTHBIMH) HPOSIBICHHUS-
MU KpacHOTOM (rubor), mpunyxJocTeio (tumor), HOBBIIICHUEM TEMIIC-
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parypel, unu xapoMm (calor), GonesHeHHOCTBIO, Wmu Oonpio (dolor),
HapymenneM (pyvHkimu functio lacsa). DTu mpHU3HAKH OCOOECHHO XOPO-
IO OTPEACSIFOTCS, KOTAA OYar BOCTIAIICHHSI HAXOMUTCS HAa HAPYKHBIX
MOKPOBAX.

Bocnanenne mosxker OPOABIIATECA HC TOJIBKO MCCTHBIMHU, HO U 06-
IMUMHU IPU3HAKAMU, BBIPAKCHHOCTh KOTOPBIX 3aBUCUT OT MHTCHCHUBHO-
CTH M PaCIPOCTPAHCHHOCTH MPOLIECCA.

OO0mue nposABIACHHUS BOCHANICHHS BKIIOUYAIOT THXOPAIKY, PCAKLINN
KPOBETBOPHOU TKAaHU C PA3BUTHEM JICHKOLMTO3d, MOBBIIIEHHYIO CKO-
POCTh OCCHAHHS SPUTPOLIMTOB, YCKOPCHHBIH OOMEH BEILICCTB, H3ME-
HCHHYI0 HUMMYHOJIOTHYCCKYIO PCAKTUBHOCTDH, ABJICHHUA MHTOKCHUKAITUN
opraHmusma.

BocmaneHne OTHOCHTCS K 4YHCIY HauOOJCE PACHPOCTPAHCHHBIX
THITOBBIX MATOJOTHYCCKHUX MpoueccoB. OXHOBPEMEHHO OHO MPEACTAB-
JseT COOOM BAXKHYIO 3AIMUTHO-IIPUCIIOCOOUTEIIFHYI) PEAKIIHIO, BOIIO-
LIMOHHO C(OPMHUPOBABIIYIOCSH KaK CIIOCOO COXPAHCHHs LICIOr0 opra-
HH3Ma LICHOW MOBpEKAcHUA ero yactu. C NOMOIIbIO BOCHIATICHHS 00eC-
TIICYUBAIOTCA JIOKAIU3AIUAg U JJIMMHHAIIUNA BOCHAIUTCIBPHOTO arcHTa U
(vM) MOBPEKACHHOM MO €T0 BO3ACHCTBHEM TKAHHU.

Dmuonozus eocnanenus

[Tpyarsoi BocnaneHus gBsAeTcsa MH000H PakTop, CIOCOOHBIH BbI-
3BaTh MOBPEKICHHE TKaHEH — QrororeH (ot nar. phlogosis — Bocmane-
Hue, cuHOHUM TepmuHa inflammatio). Pasnuuaror ¢rnororeHsl BHEMI-
HHC W BHYTPCHHHE. YaIue BCTpPEUacTCs BOCMANCHHUE, BRI3BAHHOE 3K30-
TCHHBIMH arcHTaMH.

BHemnue ¢rororeHs! mo cBocH Npupoae MOTYT ObITh:

- OMONOTMYECKHMMH (Yalle BCETo WH(CKIHOHHBIMH — OaKTCpHH,
PHKKETCHH, BUPYCHI, IPUOKH, YKHBOTHEIC-TIAPA3HUTEI);

- huzruccKkuMHU (MEXAHUUCCKAS, TCPMHUUCCKAS, JTyUCBAsI SHCPTHS);

- XUMHUYCCKUMH (KUCIIOTHI, IICI04H, OOCBBIC OTPABISIFOIINEC BEIIC-
CTBA, CKUNMJAP, KPOTOHOBOC M TOPUNYHOEC Maca U T. 1.).

BHyTpeHHUMH NpUYWHAMY BOCHANICHHS YalNE BCETO SIBIISEOTCS
ouar HEKpo3a TKaHH, reMaToMa, 0Opa3oBaBLIMECsS KAMHH, OTIOKCHHUC
COJICH, IMMYHHBIC KOMIUICKCHI U AP.

[Tockonpky HauOonee 4YacTOM NMPUYMHONW BOCHATICHUSA SBISIOTCS
UH(CKIMOHHBIC ar€HTHI, €0 ACAT MO 3THOIOTHH Ha WH(CKIMOHHOC
(centuueckoe) u HCHHPEKIMOHHOE (ACCTITUICCKOL).

JIroboe BOCHaeHUE BKIIOYAST 3 OCHOBHBIX KOMIOHCHTA (puc. 1):
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Houamue ummynnozo omeema

HNmmyHHBI 0TBET — 3TO PACNO3HABAHWE AHTUICHOB, IOBpPE-
JKAEHHBIX MATOTCHOM KJICTOK TUM(OLHUTAMH C LEIBI0 ACCTPYKLHU H
BBIBCICHHUS U3 OPraHU3Ma.

Crneundriecknii HMMYHHBIH OTBET COCTOUT M3 YETHIPEX STAIOB:

1. Obpabotka aHTHreHa MakpodaroM (WIH APYTMMH AHTHUICH-
MPE3CHTUPYIOMMMH KICTKAMH) H MPE3CHTALNS €TI0 KJICTKAM HMMYHHOU
CUCTEMBI. AHTHreH (ParolUTHPYETCS OO0 COCTOSHHUS KOPIYCKy (mem-
TUAHBIX (ParMCHTOB) U AOCTABIACTCA B NUMGOUIHBIA OPraH TOKOM
KPOBH HITH TUM(BEI.

2. PacniozHaBaHWE OTACTBHBIX SMHTONOB aHTHICHA B TUMbarnyie-
CKOM Y3II¢ TeM KJIOHOM JTHM(OLMTOB, KOTOPBIH KOMITICMEHTAPCH JaH-
HOMY QHTUTCHY (SmuTomy), ¥ ammiaudukamusa (pPasMHOXKCHHE) 3TOTO
kinoHa. OctanpHblc TUMQOLMTE MPOJOLKAT PECUUPKYIUPOBATH 10
BCTPEYH CO «CBOUM» QHTUT'CHOM.

3. Ilocne pacno3HaBaHHs AHTUTCHA TUMQOLUTH aMIUTH(ULHPY-
IOTCSl B HCCKOJIBKUX HANPABICHUSX: MPOAYLCHTH HMMYHOTTIOOYIHHOB,
MPOXYLUEHTH LMTOTOKCHYCCKUX KICTOK, MPOXYLCHTH IIUTOKHHOB.
HuddepeHuupoBaHHbe KICTKH NEPBBIX ABYX THHUH (3¢hdexTopHbIC
KICTKH) 3aBCPIIAIOT WUMMYHHBIH OTBET AHTHTEIOOOPA30BAHUCM HIIH
LUTOTOKCHYCCKUM KHJUTHHIOM (JTH3HCOM).

4. HakomieHue knetok namsaTd. KIeTKu-mpoAyLEHTH HUTOKUHOB
BBIPA0ATHIBAIOT AKTHBHBIC BCINECTBA, OOCCIICUMBAIOIING B3aUMO/ICH-
CTBHE KJICTOK U aHTUTEI — YYACTHHKOB HIMMYHHOU PEaKIHH.

Ocobennocmu e3aumooeiicmeuii anmuzena ¢ ALMUMmMe10M
O NPUHUURNY «KTIOY-3AMOK»

Peakmus Mexay aHTHICHOM H CBIBOPOTOUHBIMH aHTUTEIAMH (ce-
pOJOTHS) SBIACTCS OCHOBOM MHOTHX WMMYHHBIX HCCIICAOBAHHM.
Bcreacteue cTporoii cnieun(pUIHOCTH HIMMYHHOTO OTBETA A AHATHO-
CTHYECKHUX LENCH, OOHApYKCHUS W HICHTU(HUKALMHA AHTHICHOB MM
AHTHTEJT ITHPOKO HCTIONB3YETCS B3AUMOJICHCTBHE MEXKIY aHTUTCHOM H
agtutesioM in  vitro IlpuMepoM HCHOMB30BAaHHS CEPONOTHUCCKUX
METOAOB I WACHTHU()HKALUKN U KINACCU(PUKALMH AHTUI'CHOB SBISACTCS
CCPOTHITUPOBAHUE MHKPOOPTaHHU3MOB C HCIIONB30BAHUEM creLU(UHe-
CKOM aHTUCHIBOPOTKU. B3anmopneiicTBiue aHTUICHA C aHTUTEIAMH MO-
JKET MPUBOJUTH K PA3TUYHBIM MOCICACTBUAM, BKIFOUAS MPCLATUTALIAIO
(ecu aHTHIEH PACcTBOPHUMBIH), arrTIOTHHALMIO (€CIH AHTUTCH Npea-
cTaBnaeT coDO TBEPAVIO YACTHIY) H aKTHBALMIO KOMILICMEHTa. Bcee
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3TH UCXOIBl 0OVCIOBICHBI B3aUMOACHCTBHEM MEXAY TNMOJTHBAJICHTHBI-
MH aHTUT'CHAMH M AHTUTCIAMH, KOTOPEIC UMEIOT TIO KpaifHeH Mepe JBa
VIacTKa IS CB3bIBAHMS MOJCKYJbl aHTHreHa. [lepeuncnennsie peak-
LHH, PA3BUBAOIIUCCS IPH B3aUMOACHCTBHH AHTUTCH-aHTHUTENO, HE SB-
JSFOTCS XapaKTCPHBIMHU MPH MICPBUYHOM aHTUTCIEHOM OTBETE HA COOT-
BCTCTBVIOIIUE AHTUTCHHBIC SMTUTONH, a B OONBLICH CTETICHU OTPAXKAIOT
COOBITHS, Pa3BUBAIOIIUECS MPH MOBTOPHOM B3aUMOACHCTBHHU IOJIUBA-
JICHTHBIX aHTHICHOB C aHTHUTENAMH. Takue (CHOMEHBI, Kak 00pa3oBa-
HHE NPCLHITUTATOB, arrIIOTHHAL W AKTUBALMS KOMIUTHMCHTA, Pa3BU-
BAIOTCS, €CITH aHTHTENIO C ABYMS HITH OONce CBA3BIBAIOIINMHU YUACTKA-
MH HpPOPEAarHpoBajo ¢ TanTeHOM (HANpHMEP, aHTHTCHOM, HMCIOIINM
OJHY JCTCPMHUHAHTY, — MOHOBAJICHTHBIM); OJHAKO OHU WHHLIUUPYIOTCS
MpY B3aUMOACHUCTBHN MOHOBAJICHTHBIX (PparMeHTOB aHTHTEN (HAIPH-
Mep, yuactkamu Fab) ¢ anTureHOM, aske eciv aHTHUTEH HOJINBATICHTCH.

KonTpoabHbie Bonpocel
1. Uro u3 ceOst mpeACTaBIsieT IMMYHHBIA OTBET?
2. KakoBBI 3Tambl HMMYHHOTO OTBETa?
3. KakoBbl 0COOCHHOCTH B3aMMOJCHCTBHHA AHTHICHA C AHTHTEJIOM IIO
TIPHHIHAITY «KJIFOUY-3aMOK»?

3AHATHE Ne8. DddexTopHBIE MEXaHH3MbI HMMYHHTETA

Ilenv 3anamusn: M3yIUTH XapakTep Pa3BHTHA 3(PPEKTOPHBIX MEXaHH3-
MOB HMMYHHOTO OTBETA.

AHmumeno3zasucumole MeXanu3Mbl 3AU{UMBbL
Onconuzauus u 3anycK cucmemsvl KOMRiemMenma

Camo 1o ceOc CBS3BIBAHUC AHTHUTE C AHTUICHOM SIBIIICTCS 3a-
LIUTHBIM, IO KPalHEN Mepe, B ABYX CJIYUasIX:

* ©CAM AHTUICH — CHIBHBIH S, QHTUTEJIO NPH CBI3BIBAHUU
HEUTPAITU3YET €r0 TOKCHUYHOCTB;

* ©CJAM AHTUICH MPCICTABICH HA MOBEPXHOCTH MATOrCHA (BHPYC,
MPUOH, OaKTePHsi), AHTUTE/IO, CBI3aB €ro, MPEIATCTBYET PacmpocTpa-
HCHHIO NIATOTCHA B OPTAHU3ME.

OaHaKO B 3THX CIIy4Yasx 3alUTHAS PCAKIHS HC 3AKAHUYUBACTCS HA
o0pa30oBaHUH MAKPOMOJICKY/ISPHBIX KOMIUICKCOB AHTUTCH-AHTHTEIO.
T KOMILICKCH HEOOXOAUMO PACIICIUTh 0 MEJIKUX METabOJHUTOB.
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ITO MPOUCXOIUT MPH CBA3BIBAHHH 00PA30BABIINXCS UMMYHHBIX KOM-
IUICKCOB C KOMIOHCHTaMH KowmruieMeHTa. CrocoOHOCTh CBSA3BIBATH
KOMIUICMEHT y HWMMVYHOTTOOYJIHHOB PAa3HBIX KIACCOB Pa3n4acTCs
(IgM > IgG3 > IgGl). KoMmnnekchl aHTHUreH-aHTHTEI0-KOMIOHCHTHI
KOMIIJICMEHTA TPAHCIOPTUPYIOTCS 3PUTPOLUTAMH, UMCIOIIUMH PELICTI-
TOPHI 7151 KOMIIOHCHTOB KOMIUIEMEHTA, B CHHYCOHIBI CCIE3EHKH U T1e-
YCHH, IA¢ UX (GarouuTHPYIOT U PACLICIIT MaKpodar.

Housimue o peakyuu éocnanenus. Buovl éocnanenuii

SBIAACH SBOMIOLUOHHO BBIPAOOTAHHBIM 3AIUTHBIM IMPOLIECCOM,
BOCHAJICHUE B TO K€ CAMOE BPEMs OKa3bIBACT MOBPEIKIAIOINEE BIMIHIC
Ha opraHu3M. JIOKampHO 3TO MPOSABIAETCS HMOBPESIKACHHEM HOPMAallb-
HBIX KJIETOYHBIX 3JEMEHTOB IPH YHHYTOKEHUH W SITUMHHALMH BCETO
qyKepoAHOro. B 3TOT, mpenmMyImecTBEHHO MECTHBIN TpOIecC B TOH
WM WHOM MEpe BOBIECKACTCS BECh OPTaHH3M M NPEKAEC BCETO TaKHE
CHUCTCMBI, KaK UMMYHHAs, SHAOKPUHHAS U HepBHAas. Takum obpazom,
BOCNAJICHUEC B UCTOPUH KUBOTHOTO MHpPa CHOPMHPOBANOCH KaK ABY-
SIUHBII IPOIIECC, B KOTOPOM HUMEIOTCS, H BCETJa ACHCTBYIOT 3IEMEHTHI
3amuTHBEIC U Bpeanbie. C 0THON CTOPOHBI — 3TO TIOBPEKACHHUE C VIPO-
304 JJI1 Oprasa M Jaske JJIsl BCErO OpraHu3Ma, a ¢ APYyrod — 3TO mpo-
necc OaronpHATHBIN, HOMOTAOLIHA OpraHu3My B O0pede 3a BBDKUBA-
Hue. B o0mel maTonoruu BOCHACHHE MPHHATO PAacCMaTpPHBATH Kak
«KITFOUCBOM» OOIIENATONOTHICCKUH MPOLIECC, TaK Kak 001a1acT BCEMU
0COOCHHOCTAMH, MPUCYIIHUMH THITOBBIM MATOIOTHYCCKUM MPOLIECCAM.

Bocrnanenue — THMOBOM MATOJOTHYCCKHHA MTPOLIECC, CHOPMHPO-
BAaBIIMHCS B OBOIIOLUM KAaK 3alllUTHO-NPHCIIOCOOUTEIbHAS PCAKLU
opraHu3Ma Ha BO3ACHCTBHC MHATOreHHBIX ((prororeHHbIX) (aKTOPOB,
HANPaBJICHHAS HA JOKAIN3AIUI0, VHUUYTOXKCHUE U YAaNCHHE (DIOrOreH-
HOT'O arcHTa, a TaKKE Ha YCTPAHEHHUE MOCIEACTBUM €TI0 AEUCTBUA U Xa-
PaKTCPU3VIOLIHICS AJPTCPALUCH, 3KCCyJarmel W npoaudepanucii.
Bocrnanenne BOZHMKAaEeT Kak peakiys OpraHn3Ma Ha MMaTOTSHHBIN pas-
JPa’KHATENh U Ha BBI3BIBAEMOE UM TIOBPEXKICHHUE.

Buowi eocnanenuii
B 3aBucumocTH OT Xapakrepa JOMHHHPYIOIIETO MCECTHOTO MPO-
necca (anpTepanys, SKCCYAANUI WK npoiaudepanus) pasiuyaroT TpH
BUZa BocmancHwsi. B crnydae mpeobiazaHust anbTepPaTHBHBEIX MPOLICC-
COB, AUCTPOGHH, HEKPO3a, PA3BUBACTCS AIBTCPATHBHOC (HCKPOTHUC-
ckoe) BocnancHue. OHO HAOIIOAACTCA Yallle BCETO B MAPCHXUMATO3HBIX
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opraHax npu HH(EKUHOHHBIX 3a00JCBAHUAX, NMPOTCKAIOIIHUX C BhIpa-
JKCHHOW HHTOKCHKALUCH (TBOPOXKHCTBIH pacmaj JCTKUX HIH HaIamo-
YCUHUKOB TIPU TYOCPKYIIE3E).

Pasmyvaror Takke 3KCCYmATHBHBIA M Npoiv(epaTHBHBIN BUIBI
BOCHAJICHUS B COOTBETCTBHH C BBIPAKCHHOCTBIO TOTO WM HHOTO IMpPO-
Hnecca. JKCCYJATHBHOC BOCIAICHHC XapaKTCPU3YETCS BBIPKCHHBIM
HAPYLICHHEM KPOBOOOPAILCHHUS C SIBICHHSAMH 3KCCYAALUHM U 3MHUTpa-
mun nevkoruroB. [lo xapaktepy askccymata pasnuvaroT Cepo3HOC,
THOMHOE, reMopparudeckoe, (PUOPHHO3HOE, CMCIIAHHOE BOCHAJICHHE.
Kpome Toro, mpu BOBJIICUECHHH B BOCIATHTEIBHBIN MPOLECC CAM3UCTHIX
000N0YCK, KOTIA K KCCYAATY MPUMEIINBACTCS CIU3b, TOBOPAT O KaTa-
PATEHOM BOCHAJICHUH, KOTOPOE OOBIYHO COUYETACTCS C IKCCYAATHBHBIM
BOCHAJICHUEM APYTUX BHAOB (CEPO3HO-KATapalbHOE, THOHHOKATAPAIIb-
HOC U 7p.).

[IponnudepaTnBHOC B MPOAYKTHBHOE BOCHAJICHUC XapaKTCPU3yeT-
¢ JOMUHHPYIOLIMM Pa3MHOKCHHEM KJICTOK I'EéMATOI'CHHOTO M THCTHO-
TCHHOT'O NPOUCXOKACHI. B 30HE BOCTIATICHMS BO3HHUKAIOT KIICTOUYHBIC
UHOPHUIBTPATHL, KOTOPBIC B 3aBUCHMOCTH OT XapaKTepa CKOMUBIIMXCS
KJICTOK MOAPA3ICTSIOTCS HA KPYIVIOKICTOUHBIC (JTUMQOLUTHI, THCTHO-
LUTHI), TIA3MOKJICTOUHBIC, J03HHO(HIBHOKICTOUHBIC, STIUTCINOUIHO-
KIECTOUHBIC, Makpodaransaeie nHbMWIBETpaThl. [Ipy BocnaneHun KaeTku
C 3aKOHYCHHBIM LUKIIOM Pa3BUTH (3PEIIbiC) MOrHOarT, ME3CHXUMAIh-
HBIC K¢ KJICTKH MpeTepreBaroT TpaHchopmainio u udhepeHIHAIHIIO,
B PE3VJIbTaTe KOTOPBHIX 00pa3yeTcs MOIOJAs COCIUHHTEIBHAS TKaHb.
Ona npoxXoJuT BCE CTAIWU CO3PCBAaHUS, BCICACTBUE YCrO OPraH WIH
YacTh €ro MPOHU3BIBACTCS COCAUHUTCIBHO-TKAHCBBIMH TSDKAMH, UTO HA
MO3JHUX CTAIHIX BOCHATICHUSI MOXKCT MPUBECTH K LTUPPO3Y.

[Ipu cucremarnzanuu BUAOB BOCHAICHHS HApSay C KIHHHKO-
aHATOMHYCCKUMH OCOOCHHOCTSIMH VUHTHIBAIOT. 1) BPEMEHHYIO Xapak-
TCPUCTUKY TIporiecca (0CTPOe U XpoHHUECKoe), 2) MophodyHKIHO-
HAJIBHBIC 0COOCHHOCTH BOCTIAICHHS, 3) MATOTCHETHYCCKYIO CIICHUUKY
BOCHATICHUS (MMMYHHOE BOCIIAICHHUE).

Pazeumue ummynno2o omeema Ha 0CHO8e a0AnmMayuii
Op2aAHU3MA NPU NEPEULHOM B3AUMOOCHICBUU C AHMULEHOM
Ajanranus OpraHu3Ma K U3MCHCHHAM OKPYKAIOIEH Cpeasl ocy-

LICCTBILIETCA 32 CUCT €IIE OJHOTO OUCHb BAXKHOTO (hakropa — OOIbIIO-
ro «3amaca MpPOYHOCTH» opraHm3Mma. [lepBas NMUHHS 3alUTHL JOJKHA
obecreunBarTh 3MUMUHALMIO maroreHa. OQJHAKO STO MPOUCXOAUT HE
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Bcerga. B Takux cnyuasx samyckaeTcs BTOpas JIMHHS 3aI0UTHI, CBA3AH-
Hasl ¢ Pa3BUTHCM aJAlITUBHOTO HMMYHHOTO OTBETA.

B pesynbraTte ONMCAHHBIX BBHIMIE MPOLIECCOB MPOHUCXOAUT AKTHBA-
LS KIETOK CHAYalla BPOXKACHHOTO, 4 3aTeM aIallTHBHOTO HMMYHHTETA,
MPUYEM CBS3YIOLIMM 3BCHOM MEKAY HUMH CIYKAT ACHAPHUTHHIC KIICT-
ku. [Ipu 3TOM MPOUCXOANUT aKTHUBALMS BCEX KICTOK BPOXKICHHOTO HM-
MYHHUTETa B O4Yare MPOHUKHOBCHIS MATOTE-HA U PA3BHTHS BOCHIAJICHUS,
TOrAa Kak B CHCTCME aJaNTHBHOTO MMMYHHTCTA B AKTHBALUIO BOBIC-
KaIOTCSl TOJBKO CICLM(UIHBIC K PAcO3HABACMEIM AHTHI'CHAM KIIOHEI
TuM(pOLIHUTOB.

Taxum oOpa3oM, 3amycK aJanTHBHOIO HMMYHHOTO OTBETA HEBO3-
MOXKeH 0e3 yvacTus (PakTOpoB BPOMXKACHHOTO HMMYHUTETA, MHPEIKIC
BCETO aKTHBUPOBAHHBIX JCHAPHUTHBIX KJICTOK, NPE3CHTUPYIOIIUX AHTH-
reH T-kIeTkaM M SKCOPECCHPYIOIIHMX KOCTHMYIHPYIOLIHE MOJCKYIBL.
AHTHICH TOIBKO OTOHPACT KIOHB! TUM(OIMTOB, KOTOPbIC OYAYT aKTH-
BHUPOBAHEL.

KonTtposbHbie Bonpocel
1. Kak ocymecTBiIsIeTCsS ONCOHN3ANI?
2. KakoB 3armyck CHCTEMBI KOMITTIEMEHTA?
3. Uro u3 ceds mpeacTaBIsIeT peakuns BocnancHus? Kakosbl BHABI BOC-
TIaNCHAH?
4. Kakme CymecTBYIOT OCOOCHHOCTH HWMMYHHOTO OTBCTAa HA OCHOBC
azanTanuif OPraHu3Ma MPHU MIEPBHYHOM B3aMMOCHCTBUN C AHTUTCHOM?

3AHATHE Ne9. Perynsinuss HMMYHHOIO OTBETA

lle./lb 3ansamusi; A3y'IATH 0COOCHHOCTH PETYIAINA HMMY HHOTO OTBETA.

NMMyHHBIH OTBET ABIICTCS PEryIHPYEMBIM MporieccoM. Peryms-
LS IMEeT OOITBIIOC 3HAYCHHE AT JOCTHKCHHS HYXKHOTO YPOBHSI CIIC-
OUGHIYHOCTH M MMMYHHOU TNAMSATH, BKIIOUYCHHS HMCHHO TeX 3¢-
(PEKTOPHBIX MEXaHU3MOB, KOTOPHIC OBl HAHMOOIBIINUM 00Pa3oM OTBEUA-
74 TOTPEOHOCTSAM OPraHu3Ma, a TAKKE IS HCKIFOUCHHS HEXKEIATEIb-
HBIX MOCICICTBHHA THMIICPAKTHBALIMH MMMYHHOH CHCTEMbI (Hampumep,
MPU IPE3MEPHOM UMMYHHOM BOCHATICHHH, AJUICPTHH U Ay TOUMMYHHBIX
PaccTpomCcTBax).
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AHmuzen Kak paxmop ummynopeyaayuy UMMyHHO20 Omeema

AxrtuBaums T- u B-knetok nmpoucxoaut B pesyibrare 3¢ GeKTus-
HOTO CBSI3bIBAHUS QHTUTCHHOTO MATCPHAIA UX AHTUICHCIICIU()UIHBIMH
peuenTopamMu.

Peuenropsr T-kmeTOK B3aUMOACHCTBYIOT HE ¢ HATUBHBIM AHTHUIC-
HOM, a ¢ 0Opa30BABIIUMUCS B PE3YyJbTATC €r0 MPOLCCCHHTA TCITH/I-
HeIMH (hparMCHTAMU, ACCOLIMHPOBAHHBIMU C MOJICKYJaMH TJIABHOTO
KOMIUTEKCca TUCTOocoBMecTIMOCTH Kiacca | wmm II. Ha pesymprat nm-
MYHHOTO OTBETA CYIICCTBCHHO BIHSCT MPUPOJA AHTUTCHA, €ro 1033 U
€noco0 BBEACHMUSL.

PazmudHbIC aHTHUNEHBI MHAYLIUPYIOT UMMYHHBIC OTBECTHI Pa3HBIX
turnoB. [lomucaxapuaHbie KamCy/lbHBIC AHTUTCHBI OAKTEPH OOBIYHO
BBI3BIBAIOT TOJBKO T'YMOPAJBHBIA OTBET, TOTAA KaK WX OCIKOBBIC aHTH-
TCHBI U KJICTOYHBIH, U TYMOPAIbHBIH OTBETHl. MUKPOOPraHU3MBI, JIOKA-
JAU3YIOIIUECS BHYTPH KJICTOK OPraHU3MAa-XO3sAHWHA, B YACTHOCTH HEKO-
TOpPBIC GAKTCPUH, MAPA3UTHL U BUPYChI, HHAVIHUPYIOT KICTOYHBIH HM-
MYHHBIH OTBET, & PACTBOPUMBIC OCIKOBBIC AHTUICHBI — I'yMOPAIbHBIH.
KneTounpiéi UMMYHHBIH OTBET BBI3BIBAIOT W TAKHC AHTUTCHBI, KaK
KPEMHHICOACPIKAIUE COCAUHCHHUSI.

AP dexTUBHBINT UIMMYHHBIH OTBET 00CCIICYUBACT ITUMHUHAIIUIO AH-
TureHa u3 opranmuzma. Ilocae 3toro TuMGOLUTH BO3BPAINAIOTCS B CO-
crosiaue mokost. OqHAKO HEKOTOPBIC AHTUTCHBI MOTYT HE CTOJIb 3 heK-
TUBHO YJANATBCS W3 OPraHHU3Ma, YTO MPUBOIHUT K MPOAOLKCHUID HM-
MYHHOTO OTBETA B TCUCHUE AJTUTCIIBHOTO BPEMEHHU C HATOOTHUCCKUMHU
MOCJICACTBUSMU AJIS1 OPTaHU3MA.

B Gonbiux 103ax aHTUICH MOXKET UHIYLHUPOBATH TOJACPAHTHOCTS.
Taxk, BBECHHE OYCHDb BBICOKOM J03bI AHTUICHA HEPEIKO BBI3BIBACT Pas-
Butue cneuubuucckoi T-kneTouHol, a uHoraa u B-kietouHoi Tome-
pantHOCTH. [Ton00HbIH heHOMEH YacTO HAOMIOAACTCS B CIIYYaC UHBCK-
WU aHTUICHA HOBOPOKIACHHBIM MblmaM. Jloaroe BpeMs OpUYHHOMN
3TOTO CYMTAH HE3PEIOCTh UMMYHHOM cHCTeMBI. O THAKO TCTIEPh yCTa-
HOBJICHO, YTO Y HOBOPOXKICHHBIX MBIIICH MOT'YT Pa3BHBATHCS U MOJTHO-
LCHHBIC MIMMYHHBIC PEAKIUU, OTCYTCTBHUE K€ HIMMYHHOT'O OTBETA B Psi-
JIC CIy4acB CBI3aHO HE C HE3PEIOCThIO T-KJICTOK, a C TaK HA3BIBACMBIM
MMMYHHBIM OTKJIOHCHHUCM, TPH KOTOPOM JOMHUHHPYET OOpPa30BaHHUC
HCTIPOTCKTUBHBIX IUTOKUHOB Il THIA BMECTO MPOTCKTHBHBIX IHUTOKH-
HOB | Trma. Kak ycranoenacHo, T-HE3aBHCHMBIC MONMHCAXAPUAHBIC aH-
TUTCHBI MTPU BBCACHUH B OOJIBIINX M03aX HHAYLHMPYIOT TOJICPAHTHOCTD
B-knerok.
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B 3aBucuMoCTH OT IyTH NMOCTYIUICHHS aHTUI¢HA HMMYHHBIH OTBET
MOXKET BO3HUKHYTb WIH OTCYTCTBOBATh

VYcTaHOBIEHO, UTO HEMATOBAKHOE 3HAUCHHUE I BOSHUKHOBEHHSA
HMMYHHOTO OTBETa HMEET CIOcod BBCACHHS AHTUICHA. AHTHICHBI,
BBEJEHHBIE ITOAKOXKHO WIIH BHYTPHKO)KHO, BBIZBIBAIOT MMMYHHBIH OT-
BET, TOTJA KaK IPH BHYTPHBEHHOH HHBEKIWH, NMPHEME BHYTPb WIH
NPUMEHEHUU B BHAE a’PO307s8 OHU MOTYT MHAYLUPOBATb TOJCPAHT-
HOCTh THOO MMMYHHOE OTKIOHEHHE. Hampumep, rphei3yHBI B ciydac
nmpreMa OBaTbOVMHHA HIIH OCHOBHOTO O€lKa MHEIHHA ¢ KOPMOM HE
pearupyoT Ha NOCICAYIOIYIO CTUMYJISILUIO COOTBETCTBYIOIIUM AHTH-
TCHOM.

Pezynamopnoe sausnue anmumein 8 UMMYHHOM Omeeme

Kak ycraHoBneHO, aHTHTENA OCYLICCTBISIOT PETYLILMIO UMMYH-
HOTO OTBETa MO MCXaHWU3My oOpaTHOW cBs3u. IlaccHBHO BBEICHHBIC
BMeCTE ¢ aHTUrcHoM IgM-aHTHTEna cnemU(HYCCKH YCHIUBAIOT HM-
MYHHBIH OTBET Ha JaHHBIH aHTHreH, Toraa kak IgG-anTurena ero mo-
JaBysiroT. TlepBoHavaaIbHO 3TO OBLIO BBHISIBJCHO HA MOJC/H MACCHBHON
HMMVHHU3ALUH TOJUKIOHATBHBIME AHTHTENAMH, a 3aTEM MOIYYHIO
MOATBEPIKICHUE B OKCICPHMEHTAX C HCIOJNB30BAHUEM MOHOKJIOHATb-
HBIX aHTHUTEL

CrniocoOHOCTh MACCHBHO BBEACHHBIX AHTHTEN YCHIMBATH WM MO-
JABJISITh AIMMYHHBIH OTBET YUUTHIBAIOT MTPH BAKI[HHALIMK U UCIIOJIB3YIOT
B KJIMHHYCCKOW MpakTuke. MMMYHH3ALHMI0O HEKOTOPBHIMH BaKLHAMM
MPOBOJAT OOBIYHO ACTAM CTApLIC OJHOTO rOAa, MOCKOIBKY B TCUCHHC
Mo KpaiHed Mepe 6 Mec. Mociae POXKICHHS B KPOBH PeOCHKA MMEETCS
6omnpmoe komwuectBo Ig(G-aHTHTEN, MOIYYICHHBIX OT MAaTEpH, a NpH-
CYTCTBHC TaKHX MACCHBHO MPUOOPETCHHBIX AHTHUTET BO BPEMs BaKIIHU-
HAIIUH MOXET CYIICCTBEHHO CHU3UTH €€ S(P(IECKTUBHOCTS.

MexaHu3Mbl MOAYIILMHA HMMYHHOTO OTBETA MO BIUSHHCM aHTH-
TEN €IIe HEeOOCTATOYHO MOJHO BbUCHEHHI. llpeamomaraeTcs, 4To mo-
BBIICHUE MPOAYVKLHH ONAMKOOOPa3VIOIHUX KJICTOK HPH ACHCTBHH
lgM-anTUTe1 MOKET OBITH OOYCIOBICHO ABYMs (haKTOpamHu.

Coxepxarue IgM UMMYHHBIC KOMILICKCH HOTJIOIIAKOTCS ¢ yda-
ctuem Fe-penenropos unu C3-peuentopoB Ha mosBepxHocTu AlIK u
MPOLIECCUPYIOTCs Goice 3P (DEKTUBHO, YeM CBOOOIHBIN AHTUTCH.

Conepxanye IgM HMMyHHBIE KOMITICKCHl CTHMYJIHPYIOT 00paso-
BaHHC AHTHHIHOTHIIMYCCKUX AHTHUTEN MpoTHB IgM, KoTOpBIC YCHIH-
BAIOT UIMMYHHBIA OTBeT. lg(G-aHTUTEIA MOTYT MOJABNATE CHHTE3 CIIC-
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mudpuueckux IgG. Onocpenosannas IgG cynpeccus MOXKET OCYINECTB-
JIATBCA PASHBIMU Iy TAMU.

KonTpoabHbie Bonpocel
1. KakoBa poxp aHTHIEeHa Kak (pakTopa HMMYHOPETYILSIIMA UMMYHHOTO
oteeTa?
2. KakoBO peryasaTopHOC BAMAHAC AHTHTC B HMMYHHOM OTBCTC?
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IIpeancnosue

Hsydenne npossreHNA KU3HH HA MOJEKYJIAPHOM YPOBHE, IOTPYKAACh B
MHUp OCNKOB M HYKICHHOBBIX KHCJIOT B IMPOLIECCE POCTA M PA3BUTHS OPraHOB U
TKaHeH, B TpaHchOpPMALUK SHCPrUuM, KOHPOPMALMOHHBIC H3MCHCHHUS B MOJICKY-
Jax mpH UX (YHKOIHOHHPOBAHHH, MECXAHH3MBI OHOIOIHMYECKOTO «Y3HABAHHS» U
MEKKICTOUHBIC B3aMMOACHCTBUS, PETY/IILMI0 aKTHBHOCTH I'CHOB U CHHTE3a OelI-
Ka 3aHHMAacTCs MOJICKyIspHas Ononorus. Cliea0BaTeIbHO, MO3HAHUE OCHOB HKH3-
HH HAa MOJIEKYJISIPHOM YPOBHE SIB/IICTCS BAKHBIM U AKTYAIbHBIM.

{lenvio M3AAHUS METOOUUECKUX YKA3aHUU SBIACTCS (POPMUPOBAHHU Y 00Y-
YAKOIIETOCS NMPEACTABICHUH O MONCKYILIPHOM YPOBHE OPraHM3aliH U (PyHKIHO-
HUPOBAaHUH KUBOU MAaTCPUH U TEM CaMBIM CIIOCOOCTBOBATD CHCTEMHOMY HOAXOIY
K YCBOCHHIO YICOHOrO MaTeprana Ha OCHOBE NMOHHUMAaHHS ITyOOKOW CBSI3H ecTe-
CTBCHHEIX HAayK M (DOPMHUPOBAHHIO COBPEMECHHOW CCTCCTBCHHOHAYYHOH KapTHHEI
MHpa.

JlaGopatopHble ¥ NPaKTHYCCKUE 3aHATHS MPOBOIAITCA MAPATLICIBHO € TEOpE-
THYCCKUM KYPCOM, UTO JACT BO3MOXKHOCTB [NIYOXKE U MOJIHEES YCBOUTH MaTepHal,
BHHUKHYTh B MOJCKY/ISIPHBIC TIPOLIECCHI U SBJICHUSL.



IHpaxktuyeckoe 3ansitue 1. Opranusamust MoOJIEKYJISAPHO-0HOTOr HYECKOH
aabopatopuu. UHcTpyKTAM MO TEXHHKE 0€30MACHOCTH

Ilenv 3anamusn;. M3YYUTH OPTAHH3AMUEO MOJICKYJIIPHO-OHMOIOTHUYCCKOH 1a00paTo-
PHH B HHCTPYKTAXX IO TEXHUKE OC30TIaCHOCTH.

Opeanuszayus MoieKyIApHo-OU 002U Y eCKOll Tabopamopuu

MeToapl, HCIOMB3YEMEIE B MOJICKYJSIPHOH 1a0opaTopuH, OOBIYHO HCIOIb-
3VIOTCA A1 OBICTPOrO M BBICOKOYYBCTBHTEIBHOTO OMPEACICHUS Pa3IMYHBIX MMa-
TOTCHOB PACTCHHUH, *KMBOTHBIX W 4elOBeKa. JIOCTHKCHUSA B COBPEMCHHOH OHO-
TCXHOJIOTHH 3HAYUTEIBHO TOBBICHIN 3P PEKTUBHOCTE CHCTEM OOHAPYKEHUS, CO-
30aHHBIX HA MPUHIMNAX HIMMYHOJIOTHH, MOJICKYJISIPHOM OHONIOTHH U HHKCHEPHU.

B cnyvyae maToreHHBIX MHKPOOPTaHH3MOB, KOTOPHIE CIOJKHO BBIPACTHTH in
Vitro, MOJICKYJSPHBIC METOIBI HCCICAOBAHMMN, B YACTHOCTH, MOICKY/ISIPHAs aua-
THOCTHKA SIBIIFOTCSA HauOoliee MOAXOAALINM H ropa3no 0ojee UYBCTBHUTCIbHBIM
METOAOM IO CPABHEHHIO C TPATULIMOHHBIM KYIbTHBHPOBAHHUCM.

OCHOBHBIMH TCXHHUKaMH Ta00paTOPHH MOJCKYISIPHOH JHATHOCTHKH SBIIS-
torcs: dpepmenTtatupHas pectpukius JHK: rubpuanzanis HyKIEHHOBBIX KUCIOT;
nonumepasznas uenHas peakuws ([TLP); dayopecueHTHEIE METOIEL.

PacnpoctpanenneiM criocodom uccnemopanus [ILP-npoxykroB B Modeky-
JIpHOH 1abopaTOpHH SABICTCH THOPHIN3ALMS C OXHUM WM HECKOJIBKHMH OJIH-
TOHYKJICOTHAHBIMU 30HAAMH. MCCnenoBaHWE METOAOM TOJMMCPA3HOU IICTTHOM
PeaKIMy MOXKET IPOBOAUTHCA Ha 0a3e KaK OTACIBHO BBICTPOCHHBIX 1a00paTOpHH,
TaK M YK€ cywecTByiomuX. B mocneanem cnydac HEOOXOAMMO HATHYHE CAMO-
CTOSATCIBHBIX 30H, KOTOPHIC COOTHOCATCS ¢ sramamu [TLP:

1. IlpuemMka u peructpanus MaTepraia.

2. Pa3bop, copTupoBKa 1 Ha4aIbHAS 00PAbOTKA.

3. Bergencnne JJHK wmu PHK.

4. Cozmanue pearcutoB u BeimosiaeHue [TL[P.

5. YnaBnuBaHME MPOAYKTOB PEAKIIHH.

[lepebic mBa OTACTICHUA MOJCKYISPHOH abopaTopHy MOTYT OBITH OOBEAH-
HCHBI B OJHO, a npu ucnojp3oanuu real-time PCR (ITLP B peskumve peanbHOro
BPEMCHH) OTNAAACT HEOOXOAUMOCTD B 30HE 3ICKTpodhopesa.

Beritie ykazanbl 0a30BbIC 30HBI, 083 KOTOPBIX Ja00PATOPHS MOJICKYISIPHON
JUArHOCTHKH HE CMOXKeT padoTtaTsh. s komdopTa nepcoHana U HOBEILIICHUS €TO
3(hhEKTHBHOCTH, PEKOMECHAYETCA N0OABUTh KOMHATY OTIBIXA, PAa3ACBANIKY, KyX-
HIO, TYaJICT, ApXHB, MOACOOHOC MOMCLICHNE — BCC BMECTE WIJIH YTO-TO U3 HA3BAaH-
HOTO, HA BHIOOP 3aKA3YHKA.

EcrecTBeHHO, JOMKHO NMPUCYTCTBOBATH 3JICKTPHUCCTBO, OTOILICHHE, Oecre-
peOoitHoe BoJocHAOXkeHHE M KaHamuzanusd. [IpH mnaHupoBaHWH TOMEIICHHH
creayeT 00eCeYHTh HENPEPEIBHYEO MTOTOYHOCTh TPAHCIIOPTHPOBKH MaTepyana u
OJHOBPEMEHHO HUCKITIOYHTh BO3AYXOOOMEH MEKAY KOMHATAMH.
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Hucmpykmasic no mexuuke 6ezonacnocmu 6 Kabuneme Xumuu

1. Bxoaure B KaOUHET U JJa00PAHTCKYO TOJIBKO C PA3PCIICHUS TIPSTIONABATES.

2. Bee aelCTBUS U ICPEABUKCHHS B KAOWHETC XUMHUH BBITIOTHIHTE CIIOKOH-
HO, YTOOBI CIVYAHHO HE MEPEBEPHYTh XUMHUCCKYIO MOCYAY € PCAKTUBAMH, MPH-
OOpPBI, CTOSIIKE HA CTONAX.

3. lopaepxuBaiiTe YHCTOTY U MOPIJOK HA CBOEM padoueM MecTe, youpaiTe
MYCOP IMOCJIC BBIMOIHCHHUS PAOOTHI.

4. Bo Bpems paboOThI Ha CTOJIC HE JOKHO OBITh HHUYCTO JIMIIHETO, HA HEM
MOTYT OBITh VUCOHHUK, 3aJaYHHK, CIIPABOYHHK, TCTPaJb U HMHUCbMCHHBIC MPUHA-
JICKHOCTH.

5. Cobmropaiite mpapuia MOIb30BAHUS BOAOIPOBOAOM, SICKTPHUCCTBOM IO
MPHHLMITY: «CCITH OTKPBUI — 3aKPOUTE; SCIH BKIIOUYHIN — BBIKIIOYUTE; CCITH HE
MOJKETE 3TOr0 CACTIATh CAMHU — 30BHTE HA TIOMOLIBY.

6. IloMHUTE MECTOHAXOKICHHE B KaOWHETE MPOTHBOMOKAPHEIX CPEICTB, all-
TCUKH, YMEHTE UMH TIOTb30BATHCA.

7. ByapTe MakCHMaTbHO OCTOPOKHBI MPH BBIMIOTHEHHUN JTHOOBIX PaboT, BbI-
MOJTHIHUTE WX TOIBKO MO WHCTPYKLHH.

8. BBIMOMHAHTE TOMBKO TC XUMHYCCKHE OMBITHI, KOTOPBIC COTJIACOBAHBI C
VIUTEICM, IO €r0 MPUCMOTPOM HITH HAaOIIOACHHEM TabopaHTa.

9. BuumaTtenpHO yHTAlTE STHKETKY Ha OaHKE C BELICCTBOM, KOTOPOE OepéT-
cs AT ONBITA, IOMHUTE, YTO HEAOCTATOYHOC 3HAHUE CBOMCTB BEIIECTB, C KOTO-
PBIMH POBO-IHUTCS PabOTa, MOJKET MPUBECTH K HECUACTHOMY CITYUAI0.

10. Beiays npobOky, He KiIagute e¢ Ha 1a0opaTopHBIA cTonm OOKOM, a mo-
CTaBbTE.

11. Cocya, u3 KOTOPOTO B3SIH PEAKTHB, CPa3y XKe 3aKpoiite mpoOKoW U mo-
CTaBbTEC HA MECTO.

12. PeakTuBsl qjist ONIBITOB OSPUTE TOJBKO B TEX KOJIHUYCCTBAX, KOTOPHIC yKa-
3aHBI IPENOABATEIICM WK JAHBI B HHCTPYKLHH.

13. Ecau B MHCTPYKLHMH HE CKa3aHO, KaKyl Maccy auO0 oObeM BEIIECTBA
HAJ0 B3ATh, TO CYXOC BEIICCTBO OCPUTE B TAKOM KOJIHYCCTBE, YTOOBI OHO TOJIBKO
MOKPBLIO JHO MPOOUPKH, a pacTBOp — YT0OH 3aHsn He Oonee 1/6 obbema mpo-
OUpKU.

14. Tlpyu HanMBaHUM KUAKOCTCH OEPHUTE COCYA C PEAKTUBOM TaK, YTOOBI 3TH-
KeTKa OblJIa HANPaBICHA B CTOPOHY JIAAOHH, CHUMANUTE KAIUTIO C KPas TOPJIbIIIKA
€OCyJa, UHAYC XKUIKOCTh, CTEKAS MO CTEKIY, MOXKET MOBPCAUTh KOXKY H HCIOP-
THUTb STHKETKY .

15. HanusaiiTe 1 HACHITIAWTE PCAKTUBEL HAJ CTOJIOM.

16. Ecmu peakTue moman B r1a3a, HA KOXKY WM OJCKAY, HCMCIJICHHO TIO-
CTaBbTC B W3BCCTHOCTH MPCMONABATENS, TIIATCIFHO CMONTE PEaKkTHB BOAOH, a
3aTEM HEHTPATH3VIOIIMM BEIIECTBOM (KHCIOTHI — CIa0bIM PacTBOPOM COJBI, LIC-
J04H — cabbIM PacTBOPOM OOPHOH KUCTIOTHI).
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17. Hroxaiite BCC BCIOECTBA OCTOPOKHO, HE MTOTHOCS OPTaHbl ABIXaHUI K Pe-
aKTUBY HE HAKIOHAWTECh HAX MPOOUPKON M HE BIBIXAWTC MOTHOH TpyABIO, a
HANPaBIAUTE K ceOe map WM ra3 JBIKCHUSAMU JIATOHHU PYKH.

18. Ilpn HarpeBaHuy pacTBOPOB B MPOOHPKE MOIB3YHTECH ICPEBIHHBIM
gepxarteneM. BHuMarensHO creaurte 3ateM, 4TOOBI OTBEPCTHE MPOOUPKH OBLIO
HaIIPaBJICHO B CTOPOHY OT OKPYIKAIOIIMX, TaK KaK KUAKOCTh B PE3yNbTaTe Iepe-
IpeBa MOXKET ObITh BEIOPOIICHA U3 MPOOUPKH.

19. Ilpu HarpeBaHWU KUIKOCTCH CIECAMTE, YTOOB HE MEPEIPEIUCH CTCHKH
MPOOHPKH HAJ KUAKOCTHIO (OCOOCHHO, KOT/IA JKUAKOCTUA MAJIO), MOTOMY YTO TIPH
MONAJAHUH KAICNb KHIKOCTH HA MIEPErPETOE CTEKIO MPOOUPKA MOKET TPSCHYTh.

20. YUroOrl n3bexaTh NEPErpeBaHis U PacTPECKUBAHMS MPOOUPKH, HUKOTIA
HE HarpeBaiTe €€ TOJbKO CHU3Y, 4 PABHOMEPHO NPOTPeiTE BCIO.

21. Byapre 0cOOCHHO OCTOPOKHEI MpU paboTe ¢ HArpeBaTCIbHBIMH MPUGO-
paMu, NPy BOZHUKHOBCHUH HEUCIPABHOCTCH HEMEIJICHHO U3BECTHTE YVUHUTEIS.

3aganne 1. Mzyuute 0COOCHHOCTH  OpraHM3alMH  MOJICKYJSPHO-
OHOIOTHYCCKOH TabopaTOPHH.

3ananue 2. M3yuure MHCTPYKTAX MO TEXHUKE OC30MACHOCTH B KAOWHETES
XUMHH.

Koumponwruie onpocsi

1. KakoBa opraHu3anus MOJICKY TIPHO-OHOTOTHYCCKOH J1ab0paTopuu?

2. Kakue mpaBuia mpoOMHCAHBI B HHCTPYKTAXKE M0 TCXHUKS 0C30MACHOCTH B KaOHHe-
TC XUMHH?

IIpakTH4Yeckoe 3anHaTHE 2. HyKI€eHHOBBIE KHCJIOTBIL.
Tunel, cTpoenne H GyHKIHH

ll ejib 3ansamust. N3y'IUTh THIIBI, CTPOCHHUC H (I)yHKI.[I/II/I HYKJICHHOBBIX KHCJIOT.

Tlouamue o HyK1euHOBbIX KUCTOMAX

HyknenHoBbIC KHCTOTHEI TPEACTABISIOT COOOM BBICOKOMONCKYISIPHBIC COCIH-
HCHUSI, MOJICKYISIPHAS Macca KOTOPBIX KosebeTes ot 25 Twic. 1o 1 MiH 1 Gonee.

[TomumepHBIE LIENN HYKJICHHOBHIX KUCIOT MOCTPOCHBI W3 MOHOMCPHBIX CAH-
HHI] — HYKJICOTHIOB, B CBSI3H C YEM HYKJICHHOBBIC KHUCIOTHI HA3bIBAIOT MOTHHYK-
JCOTHIAMH.

HyxneunoBsie kucioTel — 310 Ac3okcupudonykiennossie (JIHK) u pubony-
kneuHoBbie (PHK) kuciaoter — Ononmonumepsl (OHOMAKPOMOICKYJIbI), COCTOSIIINE
U3 HYKJICOTHIOB.

OOBIYHO «HEACTUMOE» MOHOMEPHOE 3BCHO (HAIPHMEP, AMUHOKHCIOTHBIA
OCTaToK B OENKax) y HYKJICOTHAOB MPEACTABIACT COOOH TPEXKOMIIOHCHTHOE 00-
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Kapkac nenu cocTouT M3 4epeaAyIONIMXCS NCHTO3HBIX U (PochaTHBIX OCTaT-
KOB, 4 TCTCPOLIMKIMICCKAC OCHOBAHUS SIBISIOTCS «OOKOBBIMU» TPYMIIAMH, MPH-
COCIMHCHHBIMH K TICHTO3HBIM ocTatkaM. Hykneotua co cBobogHol 5'-OH rpyn-
MO¥ Ha3BIBAIOT 5'-KOHIEBBIM, a Hykiacotun co c¢sodoanoi 3'-OH rpymmoii - 3'-
KOHIICBBIM.

Bmopuunasa cmpyxmypa JIHK

ITox BTOpMUYHON CTPYKTYPOH MOHMMAIOT MPOCTPAHCTBEHHYIO OPTaHHU3ALMNIO
nonunykicotnanoi nemu. CormacHo mMogemu Yorcona-Kpuka monexyna JJHK
COCTOWT U3 ABYX MOTHHYKJICOTHIHBIX LICTICH, MPaBO3aKPYUCHHBIX BOKPYT 0OmIeH
ocH ¢ oOpa3oBaHueM ABOIHOH cnimpanu. [lypHHOBBIC 1 MUPUMUANHOBBIC OCHOBA-
HUS HalpaBJIcHB! BHYTPh ciivipand. Mexxay mypHHOBBIM OCHOBAaHHEM OJHOM IIETIH
Y TUPAMHAVMHOBBIM OCHOBAaHHEM JAPYTOH IIENH BOZHHKAIOT BOJOPOXHBIC CBA3H.
JTH OCHOBAHHMS COCTABIAIOT KOMIUIEMCHTAPHBIC TAPHI.

3aganmue 1. MU3y4ure NOHATHE O HYKICHHOBBIX KUCIOTAX.
3aganue 2. U3yuure CTpyKTYpY HYKICOTHIOB.
3aganne 3. 3y4uure CTpYKTYpY HYKICHHOBBIX KHCIIOT.

Koumponwhuie éonpocsi

1. Uto u3 cedst MpeACTaBIMIOT HYKICHHOBBIC KUCIOTHI?

2. KakoBbI THITH Hy KIEHHOBBIX KHUCTIOT?

3. KakoBa CTpyKTYpHas OpraHu3auus HyKICO3HA0B?

4. KakoBa CTpyKTypHAs OpraHu3anisl Hy KJICOTHIOB?

5. KakoBa nepBuYHAsA CTPYKTYPa HyKJICHHOBBIX KUCIOT?

6. Uro u3 ceOg mpeacTaBIACT BTOPHIHAL CTPYKTYPA HYKJICHHOBBIX KHCIIOT?

IIpakTHYeckoe 3ansiTHE 3.
MoGuiibHbIe reHeTHYeCKHe 3J1eMeHTbI *KHBO# KIeTKH

Llenv 3ansmus: v3yduTh KnacCU(PHUKALMIO MOOHIBHBIX 3JEMCHTOB >KHBOU
KJIETKH, HX POJIb B TEHOME 3YKaApPHUOT.

Tonsamue MoOUNBLHBIX IIEMEHMOB K1emKU, KidcCupurayus
MoOwupHbie reHeTHUSCKUE dMeMeHTH (MID) — 370 AHCKPETHBIC HYKJICO-
tuaneie ¢parmentsl JJHK ¢ HemocTosHHON nmokamuzammed B XpoOMOCOME; CIIO-
COOHBI K TPAaHCIO3ULIMU — MEPEMEIICHHUIO M3 OJHOTO YYacTKAa XPOMOCOMBI (J0-
HOPHOTO0) B Apyro# (peuunueHTHLIH). M1 npHCcyTCTBYIOT B TCHOMAax BCEX Opra-
HU3MOB; UX pa3Mepbl BapbUPYIOT OT HECKOJNBKHX COTEH JO HECKOJIBKUX THICSY



nap Hyk1eoTnaA0B. OHU MOTYT OBITh PACCESHBI TI0 XPOMOCOMaM HITH KE TPYITITH-
POBaThCA B OTACTBHBIX (TCTCPOXPOMATHHOBBIX) YIACTKAX XPOMOCOM.

K nacrosdmemy BpeMEHH MOOHUIBHBIC IIEMEHTH OTKPBITHl Y MHOXKECTBA BU-
JOB PACTCHUH, dKUBOTHBIX 1 MUKPOOPTaHH3MOB.

[To mMexaHHM3MaM TPaHCHO3HWIUM MOOWIBHEIE 3JICMCHTHI ACIATCS HA ABE OC-
HOBHBIC TPYIIIIBI,

JNEeMEHTHI nepeoeo kiacca (PETPOBHPYCHI H PETPOTPAHCIIO30HEI) HEpEeMe-
LIAKOTCS, UCIIOJB3YS 00paTHYIO TpaHCcKpunTasy, T. ¢. Ha PHK-marpuie moOuis-
Horo snemeHTta cuHtesmupyercs JHK. OGpartHas Tpanckpunrasza (peseprasa B
PYCCKOsI3BIUHOM auTeparype) He Toabko BeaeT cunres Hutu JJHK Ha PHK, HO 1
OCYIICCTBILICT CHUHTE3 BTOpol kommuieMmcHTapHoM Hutn JIHK, a PHK-marpuma
pacmagactces u ygamsercsa. syaurceas JHK curTesmpyeTcsa B muromnasme, a
3aTeM MEPEMEINACTCS B PO M MOMKET BCTPOHUTHECH B T'CHOM, 00pasys MpOBHPYC.
PerpoTtpaHcno3oHsl COCTABISMIOT Kak MUHHMYM 2 % reHoMa y apo3oduiast u 60-
nee 40 % y HEKOTOPBIX PACTCHH.

Bmopoti xnacc >1EMEHTOB 00BCIUHACT NMPEACTABUTENCH, KOTOPHIC MepeMe-
marorcs B reHoMe kak uncteic JJHK-3memMeHTE 11 HaspiBaroTCa Tpancno3oHamu. B
3TOT KJacC BXOAAT TpaHco3oHk! Oaktepuii (IS-snementrr), P u hobo v apozodu-
ab1, Ac/Ds y kykypy3el. Bce OHH HMEIOT KOPOTKHE MHBCPTHPOBAHHEIC TTOBTOPEHI
Ha KOHIAX ¥ KOAUPVIOT MO KPalHEH Mepe 0AuH OETIOK — TPaHCIo3a3y.

Poito MOOUTTbHBIX 2TIEMEHMOB 6 2eHOMe FIYKAPUOM

[TpucytcTBHE MOOUITBHBIX BIEMEHTOB B TCHOME ABJISICTCS HEOOXOIUMBIM IS
TCHCPHUPOBAHUS TCHETHUYECKOTO Pa3sHOOOpasus MOCPESACTBOM TOMOIOTHUYECKON
PCKOMOMHAIINK B HEAJUICIBHBIX JOKYCAX, BO3HUKHOBCHUS XPOMOCOMHBIX MeEpe-
CTPOCK M HU3MCHCHHS 3KCIPECCHU TCHOB IMYTEM HMHCCPLHH (TCHCTHUYSCKHX BCTA-
BOK) B HX PETYTOPHBIC MOCICAOBATCIBHOCTH WM MYTEM Pa3pYIICHUS TC¢HOB
MOCPEACTBOM HHCEPIMI B MX Koaupyromue nocreaosareapHoctu. JJHK tpanc-
MO30HB! CIIOCOOHBI BBI3BIBATh HECTAOWIBHBIE MYTALMH Oaroaaps MpoLeccy BbI-
PC3aHMs U BCTABKU CBOMX HYKJICOTHIHBIX MOCICAOBATCIBHOCTCH B HOBBIC CAMTHL

MoOGunbHbIC 3MEMEHTH KaK OTHOCHTEIBHO ABTOHOMHBIC MOCIICIOBATEIBHO-
ctu JJHK co cBouMu COOGCTBEHHBIMH I¢HaMH, OOECTICUHMBAIOIIMMHU TPAHCIIO3H-
LUI0, MOTYT Pa3MHOXKATHCS B BHIOBOM I'CHOME, OJHOBPCMEHHO YBECIHUUBAS MPU
3TOM TPy3 BPEAHBIX MYTAIlUH, KOTOPBIC CHIKAIOT €r0 CPEAHIOK MPUCTIOCOOICH-
HOCTh. llepenBIKEHHE TPAHCIO30HOB MOXET BBI3BATH PSA LIMTOTCHETHUCCKHX
3¢ ¢eKTOB, BKIIOYAS Pa3phIBbl XPOMOCOM H HHBEPCHH.

3anaunue 1. V3yunts MOOHIIBHBIC 3IEMEHTHI KJICTKH M UX KJIACCU(PHUKAIIHIO.
3aganue 2. V3yunth posib MOOUITBHBIX 3ICMEHTOB B TCHOME 3YKapPUOT.
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Koumponwruie onpocwi

1. Yo u3 ceOs mMpeaACTaBILIEOT MOOHITLHEIC 3ICMCHTHI KJIICTKH?
2. KakoBa ki1accu(puKanma MOOHITEHBIX 3ICMCHTOB KJICTKH?

3. KakoBa poab MOOHIIBbHBIX 3JIEMEHTOB B TCHOME SYKAPHOT?

IIpakTH4Yeckoe 3ansiTHE 4.
IIpakTuyeckoe npuMeHeHHe TEXHOJIOTHil pekomOuHanTHbIX [IHK

Iens 3anamus; W3yIATh TCXHOIOTHH peKoMOWHAHTHBIX JJHK M mX mpakTHyucckoe
TIPUMCHCHHE.

Texnonoeuu pexomounanmuoix /[HK

PacumudpossiBast TaliHbl CTPYKTYPBI TCHOB, YUCHBIC HAYAIN WX BBIACIATh H
cuHTC3upoBaTh. 30 JEeT HAa3ax TEX, KOTOPHIC BEPUIH B VCICX STHX HAUMHAHUH
OBLJIO MAJI0, U HUKTO JaKE HE MPCSANOJIArai HhIHCIIHUAEC YCIICXH TCHHONW HMHXKCHE-
PUH U UCKITIOYUTCIBHO BAKHBIC MOCICACTBHSA 3TOr0. Ha cerogHamHui ACHb CV-
ICCTBYCT MHOTO TCXHHUYCCKHUX BO3MOXKHOCTCH IS MPSIMOTO WM HCTPSIMOTO
n3ydeHnsa mnocienosarensHocTH HyKiIeotnaos JHK- Hocutens reneTmdeckoin
uHpopmarmu. MHTEpECYOIUN IeH BBLACIIIOT W3 OXHOTO OpraHu3Ma (KJICTKH
OpraHu3Ma), Jajice - U3MCHSIOT €r0 CTPYKTYPY U OMSTh BBOJST, HO YKE B APYTOH
OpraHu3M, TJ¢ CUHTEC3UPYETCs OCI0K, KOMUPYSMBbIN BBEACHHBIM reHOM. Bee aeii-
creud no maaunyamuu ¢ JJHK HazpBaroTCsd reHETHUCCKUM TCPMHHOM - METOX
(rexnuka) pexomOunanTaeix JJHK.

J1s aHanM3a HYKJICHHOBBIX KHCJIOT HEOOXOAUMBI CJICTYEOIIAEC 3TAIBI

- BRIACACHHUC U3 KICTOK U ounctka Monckya JHK umn PHK;

- M30JIMPOBAHHUE HHTCPECYIOMICTO hParMeHTA HYK/ICHHOBOH KUCIIOTHI,

- MYJIETUIUTHKALHS U30IMPOBAHHOTO (PparMeHTa;

- aHAJIHU3 TOCACAOBATCIBHOCTSH HHTEPECYIOUICTO (hparMeHTa (OIMpeacncHIe
MIOCIICIOBATCAPHOCTH HYKICOTHAOB, OMPCACICHNEC SKCOPCCCHH U TIO3UIINH ICHA B
TCHOME).

Ilepcnexmu vt ycneutHozo npuMeHenus mexnoiozuu pekomounaumuoix JHK

3a mocaeHHUE roAbl BHICOKHUX YCIEXOB AOCTHUINIA reHHas nmkeHepmsi. C no-
MOIIBIO TEHHOW MH)KEHEPHUH CTAJI0 BO3MOKHBIM YBEIHYUBATh B TEHETHUCCKH H3-
MEHEHHOHU MPOAYKIMN COASP’KAHNE TIOJIE3HBIX BEIIECTB M BUTAMUHOB 110 CPaBHe-
HHIO C «MUCTBIMIY copramu. Hampumep, MOXKHO «BCTaBUTB» BUTAMHH A B PHC, C
TeM 4TOOBI BHIPAIIHMBATh €I0 B PETHOHAX, [AC JTIOIU HCIBITHIBAIOT €r0 HEXBATKY .

I'ennas ukeHSPHS MO3BONIMIIA VIIVUIITNTD KAYECTBO KU3HH, OYECHb BEPOATHO
— CYIIECTBEHHO INPOUTUTE €€ U YVIEHOTO MHpa MOABWIACh HAACKAA HAWUTH I'€HBI,
OTBETCTBEHHBIE 32 CTAPEHUE OPTaHU3MAa U PEKOHCTPYHPOBATH HX.
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3ananue 1. U3yuuts TexHoaoruu pekomOnnantaeix JIHK.
3aganue 2. M3yunTh MEPCHCKTUBBI YCICITHOIO MPHMCHCHHS TCXHOJIOTHH
pexomOunanTHbix JIHK.

Koumponwruie gonpocsi
1. KakoBb1 TexHOIOTHH pekOMOHHAHTHEIX JJHK?
2. KakoBbl NEPCIICKTHBBI YCICIIHOTO MPHUMCHCHHS TCXHOJOTHH PEKOMOMHAHTHBIX

JTHK?

IpaxTnyeckoe 3ansiTue 5. JTanbl GHOCHHTe3a fesKa.
AKTHBAIHS AMHHOKHCJIOT Y MPOKAPHOT H 3YKAPHOT

ll €Jib 3AHAMUsL. N3Y'IUTh CBOMCTBA T€HCTHYCCKOTO KOJIA M 3TAIbl CHHTE3a Ocaka.

Ceoiicmea zenemuueckozo Kooa

IlepeBon mocneaoarenpHOCTH HyKAcoTraos B Moackyne JHK n n-PHK B
MOCJICAOBATEIBHOCTh AMUHOKHUCIIOT B CHHTE3UPYEMOU MOJICKYJIE GElTka IPOXOIUT
€ UCMONIb30BAHKEM CIICHUATBHOTO «IH(pa», HIH reHeTHIecKkoro koaa. s Hero
XapPaAKTCPHBI

1. Tpunnemunocmos. OmHY aMUHOKHCIOTY KOJUPYET MOCICIOBATCIBHOCTD U3
TPEX HYKJICOTHIOB, HA3BAHHAS TPUILICTOM, HITA KOJTOHOM.

2. Buipoacoennocmo. Kaxxnas amuaokucioTa 3amud)poBaHa 001ee 4eM o1-
HUM KOJOHOM (HUCKJIFOUCHHUC — MCTHOHHH U TPUIITO(AH, KOAUPYIOTCS OJHUM TPH-
mwieroMm). st komupoBanus 20 aMHHOKHCIOT UCHOJB3yeTCss 61 TpumieT, wunu
koxoH. Tpurmrer AV, koaupyromui METHOHHH, HAa3bIBAIOT CTAPTOBBIM, C HETO
HaunHaeTes cuntes Ocnka. Komonst YAA, VAL, YI'A — xoHEUHbBIC, WU TCPMH-
HAJIBHEIC, MPEKPALNAIOT CHHTE3 OEKa.

3. Vuugepcanvnocms. Y BCEX OPTAHU3MOB OJHH U TC KE TPUILICTH KOTUPY-
FOT OIMHAKOBBIC AMHUHOKHCIOTHI.

4. Oonosnaunocms. Kaxaplil TpUILIET KOIUPYET TONBKO OAHY AMHHOKHUCTIOTY.

5. Konuneapnocmv — COBINAACHHE MOCICAOBATCIPHOCTCH AMHUHOKHCIIOT B
CHHTE3UPYEMOU MOJICKYJIC OS/IKa ¢ MOCISA0BATESIBHOCTRIO TPHUILICTOB B U-PHK.

Imansi cunmesa oenka

Bcro mocienoBaTenbHOCTh MPOLIECCOB, MPOUCXOMIIINX MPH CHHTE3E OEIKO-
BBIX MOJICKYJI, MOXKHO OOBCIUHUTH B 3 3TAMA!

1. Tpanckpunyua (ot aar. transcriptio — MEPEIUCHIBAHKUE) — MPOLIECC CHHTE3a
monekysl u-PHK va monckyae AHK, BeicTymaromeit B ponu matpuiel. Moaeky-
na IHK Ha y4acTke reHa packpy4duBacTCs, W CIHUCHIBAHHE WH(POPMAILIUN MPOUC-
XOAWT ¢ OXHOU U3 ABYX HUTCH Monckyasl JTHK.
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2. Ipoueccunr — mpouecc co3peBanus Monekyiasl uHpopMaunonHoi PHK,
COTIPOBOKAAIOIIMICA VIAICHHCM HHTPOHOB, VYACTKOB, HE HECYIIHMX HH(pOpMa-
LHIO O MOCIECAOBATCIBHOCTH AMHHOKHCIIOT B CHHTE3HPYEMOM O€JIKe, H CpaliBa-
HUEM (CIUTAHCHHIOM) OCTArOIIUXCH (hPAarMEHTOB (PK30HOB, T.€. KOJUPYIOIIHUX [10-
cnegosatenbHocTe). [losromy ammHa co3peslucii U HanpaBagomeics Kk pudo-
comam Monekysel -PHK oxaserBaercsa kopode repBoHavaIbHOU.

3. Tpancmsus (ot aat. translatio — mepeBoa) — CHHTE3 MOIUMCIITHAHBIX 1IC-
neit Oenkos mo martpune M-PHK Ha pubGocoMax. AMHHOKHMCIOTHI, H3 KOTOPBIX
CHHTE3UPYIOTCA OCNKH, AOCTABISIOTCA K PHOOCOMaM C TIOMOLIBIO CIICLHATBHBIX
tparcnoptHerx PHK (T-PHK). Monexynst T-PHK, coctosmue uz 85-100 nykieo-
THAOB, CHOCOOHBI CBOPAYHBATHCS TAKUM OOpPa30M, YTO HAMOMHUHAIOT o (opme
JIMCT KIEBEpa.

3anaunue 1. V3yunth CBOWCTBA ICHETHUCCKOTO KOA.
3agaunue 2. V3yuuts 3ramsl CHHTE3a OCIKa.

Koumponwruie onpocwi

1. KakoBbI cBOHCTBA TEHETHUECKOTO Koaa?

2. KakoBbl 3Tansl cuHTe3a Oeka?

3. Kak nponcxoauT akTuBaIys aMHHOKUCIIOT?

IpaxTnyeckoe 3ansTue 6. buonoruyecknii koa kak cnocod nepesoaa
4eTbIPEX3HAYHON HYKJICO0THAHOH MOCJIeI0BATE/IbHOCTH

I{ens 3anamus: A3yIUTH OHOJIOTHUCCKHHA KOA M OCOOCHHOCTH KOTUPOBAHHIC AMHHO-
KHCJIOT HY KJICOTHIAMH.

Honamue buonozuueckozo Kooa

Croco6 3anmcu nHGOpMAIMK O MIEPBHYHOM CTPYKTYpE OCIKOB B HYKICHHO-
BBIX KUCJOTAX MOTYYUI HAZBAHUC HUONO2UYECKO20 WITH SeHEMUYECKO20 KOOA (€10
TAKXKC HA3BIBAIOT TCHETHUYCCKUM, HYKJICOTHIHBIM, AMHUHOKHCIOTHBIM KOJOM).
I'eneruyeckuii, nau OHUOJOTHYCCKHUMA, KOA SIBISCTCA OMHUM H3 YHHBEPCATIbHBIX
CBOCTB KUBOH HPUPOBI, JOKA3BIBAIOIINUM CIUHCTBO €€ MTPOUCXOKACHUS. Takum
o0pa3oM, 3TO COOTBETCTBHE KAXKAOH aMUHOKHUCIOTE (BXOIAIICH B COCTaB OCIIKOB
’KHBOTO) OMPEACICHHOMN MOC/ICI0BATEIBHOCTH TPEX HYKICOTHIOB.

DKCHCPUMECHTAIBHO JOKA3aHO, YTO B OHOJOTHYCCKOM KOJAE KOJAOBOC HUHC/IO
PaBHO TPEM: TPOHKY HYKICOTUAHBIX OCTATKOB (TPHUILIET), KOTUPYIOIIUX BKITIOUC-
HHE OJHOM aMHHOKHCJIOTHI, HA3BIBAIOT KOTOHOM.

Koouposanue amunokuciom Hykieomuoamu
Koanposanue aMHHOKHCIOT BKIIOYACT B €€0S CICAYIOIINE STATIbL:
1) Hyxneunoseie kucnorel (JIHK u PHK) — ato nomumepst, cocrosimue u3
HYKICOTHAOB. B Ka)ABIi HYKICOTHA MOXKET BXOIHUTH OJHO H3 YCTHIPEX A30TH-
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cteix ocHoBanwii: aacHuH (A), ryanud (I, G), uurosun (L, C), tumun (T). B ciy-
yae PHK tumun 3amensiercs Ha yparma (Y, U).

2) Ilpu paccMOTPEHHH FEHETHYECKOTO KOJA NPHHUMAIOT BO BHUMAHHUE TOIb-
ko azotucteic ocHoBaHuA. Toraa nemouky JJHK moxHO mpeacrasuTe B BHAC HX
JUHCHHOM mocnexoBarcapHOCTH. Hampumep:

. AAATGAACTTCA...

KommnumenTtaphsiii nanaomy koay yvaactok u-PHK 6yaer Takum:

..UUUACUUGAAGU...

3) Ecnu cTouT 3agada 3akOAMPOBATh KAXKAYID AMHHOKHCIOTY C TIOMOLIBIO
HYKJICOTHAOB, TO OHA CBOJUTCS K TOMY, KaK ¢ MOMOIIBIO 4 OVKB 3akoanposarb 20
OYKB. DTO MOXKHO CAenaTh, conocTaBisas OvksaM 20-Tv GYKBEHHOTrO andaBuTa
CIIOBA, COCTABJICHHBIC U3 HECKOJIBKUX OVKB 4-X OVKBEHHOTO andasuTa.

Nmenno TpexOVKBEHHBIH KO HCIOIB3YETCd B TCHETHYCCKOM Koxe. Tpu
MOJPSA] UAVIIUX HYKICOTHIA, KOTUPYIOIIUX OAHY aMHHOKHCIOTY, Ha3bIBAOTCS
TPUILICTOM (HJTH KOJTOHOM).

Kaxmo#i aMHHOKHCTOTE COMOCTABIAECTCS ONPEACIICHHBIN TPHILIET HYKJICO-
tuaoB. Kpome Toro, mockonpky KOMOWHALMN TPHUILICTOB ¢ U30OBITKOM MEPEKPHI-
BAIOT KOMHYECCTBO AMHHOKHCIOT, TO MHOTHC AMHUHOKHCIIOTHI KOAWPYIOTCS He-
CKOJIBKUMH TPUILICTAMH.

Koumponwruie gonpocsi
1. Yro u3 ceO4g mpeacTaBasaeT OHOIOTHICCKUH KO !
2. Kak mpoHCX0IUT KOAUPOBAHHC AMHHOKHCIIOT HYKJICOTHAAMHA?

IpakTuyeckoe 3ansiTue 7. OCHOBHBIE YIJI€BOAbLI PACTEHHI H KHBOTHBIX

Ienv 3anamusn: N3yIUTh KIACCH(IMKANNIO, OMOJOTHICCKYIO POJIb M BBITOJTHACMBIC
()VHKUHH Y PACTCHAHN H KHBOTHBIX.

Knaccupurauus yenesooos
1. Monocaxapuas:
- rexco3st CsH120s (raroxo3a, pykTo3a, rajgakTo3a, MaHHO3);
- meuTo3bl CsHi00s (apabunosa, KCHmo3a, KCHIy103a, pubo3a, pudynesa);
- retposbl C4HsO4 (3putposa);
- tpuo3sbl C3;HsOs (raumepanbaeruapl, IMrUAPOKCUALICTOH);
- rerrosel C7H1407 (cegorentymosa).
1.1. IlponsBogHBIE MOHOCAXAPOB:
- a¢upsl hocHopHOH KHCTIOTHL;
- amuHOCaxapa (TIIOKO3aMUH, TATAKTO3AMHUH);
- ae3okcucaxapa (ae30kcuputo3a);
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- CaxapHBIC KUCIOTH (AIbAOHOBASL, ATbIAPOBAs, YPOHOBAS),

- CaxXapHBIC CIIUPTHI (COPOUTON, TYILUTOIN, MAHHHUTOI);

- [JIMKO3UIbI (IIHAHOTCHHBIC TTIMKO3UABI U JIP.).

2. Onurocaxapuusl:

- qucaxapuasl (caxaposa, MaibTo3a, JaKTo3a, LIE/LI00H03a);

- Tpucaxapugs! (padduHoza, kerosza);

- TETpacaxapuasl (CTaxuo3a).

3. Iomucaxapuasr:

3.1. l'omoraukaHer:

- apaOWHAHBI U KCUJIAHBI,

- DJIFOKaHBI (Kpaxmat, TIHKOTSH, He/uTi/103a, Kamwto3a), (CsHioOs)n;

- ppyxrans(CsHsO4)n;

- TaJIAKTaHbl 1 MAHHAHBI,

- TITIOKO3aMHUHBI.

3.2. I'eTeporauKaHsr:

- TICKTHH;

- TEMHULEILTION03A.

Campble IpOCTHIC caxapa — MOHOCAXAPHABL, KOTOPBIC ACIHITCS HA MOATPYIIIEL:
tprossl (CsHsOs), tetpossr (CiHsOs), menroser (CsHio0Os), rekcossr (CsHiz0s) u
rento3bl (C7H1407) B 3aBHCHMOCTH OT YHC/IA VIICPOAHBIX ATOMOB B MOJICKYJIC.
TpHo3sl ¥ TETPO3BI OTHOCATCA K TPOMEIKYTOUHBIM MPOIYKTAM B OOMCHE APYTHX
VIJICBOAOB. MOHOCaXapHIbl MOTYT COCAHMHATECS APYT ¢ APYToM (IIPH 3TOM TepseT-
€5 OZHA MOJICKYJa BOJbI B KAKIOH CBA3HM), YTOOBI MPOH3BECTH AM-, TPH-, TCTPa-,
WIN TIONTUCAXAPUABL, COACPKAINNC, COOTBETCTBCHHO, ABA, TPH, YETHIpEe H Gosiee Mo-
HOCaXapuIHbIX COUHULL. B CBA3HM ¢ moTepei BOAbI M3 MOICKYIbl MOHOCAXapUAA TIPU
00pa30BaHNH CIOXKHEIX YITICBOAOB, HX HA3BIBAIOT MOHOCAXAPHIHBIMU OCTATKAMH.

Buonozuueckas pons u evinonnsemole yHKyUU y2ie60006

VYraeBoasl Hapsay ¢ OCIKAMH U JTUNHAAMH SBJISIOTCS BAKHCHIIIMH XUMH-
YCCKUMH COCAMHCHUSIMU, BXOSILIUMHU B COCTAB )KHUBBIX OPraHU3MOB. Y HUCIOBCKA
U JKUBOTHBIX YIJICBOJBI BBIIONHSIOT BAKHBIC (PYHKLHHU SHEPTCTHUCCKYIO (TIaB-
HBIA BHJ KJICTOYHOTO TOIUIMBA), CTPYKTYPHYIO (00s3aTeIbHBI KOMIOHCHT O0JIb-
IIMHCTBA BHYTPHKJICTOYHBIX CTPYKTYP) U 3ALIUTHYIO (V4ACTHC YITICBOXHBIX KOM-
MOHCHTOB HMMYHOTJIOOY/IHHOB B MOJACPKAHUH HMMYHHTCTA).

VYrreBoap! (prubo3a, 1e30KCHPHU003a) UCTIONB3YIOTCS IS CHHTE3a HYKJICHHO-
BBIX KHCIIOT, OHH SIB/SIFOTCSI COCTABHBIMH KOMIIOHCHTaMH HYKJICOTHIHBIX KO(Ep-
MEHTOB, HUTPAIOLINX HUCKTIOYHTEIBHO BAKHYIO POJIb B METAOONIN3ME XKHBBIX CY-
mectB. B mocneanee Bpems Bce Oombluee BHUMAaHHE K ceOC MPUBICKAIOT CME-
LIAHHBIC OHOTIOMUMEPBI, COACPIKAIIUE VIIICBOABL: [NTIUKOTICITHAB U [JIUKOIPOTE-
WHBI, TJIMKOIUMNABI U JHIIONOIUCAXAPU/IBI, TIHKOJIANONPOTCHHB! H T.[. JTH Be-
IICCTBA BBIMOJHSIOT B OPTaHU3ME CJIOKHBIC U BOKHBIC (DYHKLIUH.
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C HapymeHnem oOMEHA YIJICBOJOB TECHO CBS3aH Ps 3a00NCBaHUN: caxap-
HBIH nualeT, rajakTo3eMUs, HAPYIICHHE B CHCTCME JCMO TIIMKOICHA, HETOJIC-
PAHTHOCTB K MOJIOKY H T.A.

3aganmue 1. MU3yunte k1accupHUKALHIO YITIEBOIOB.
3aganne 2. M3yunTh OHOJIOTMYCCKYIO POIb U BBIIONHACMBIC (PYHKIMH yTIIc-
BOJIOB.

Koumponwruie onpocwi

1. KakoBa ki1accupuranus yricBoaoB?

2. KakoBa OHOOTHYCCKAS PO YIICBOIOB?

3. Kakue (yHKIMH BBIOIHSIIOT YIJICBOIBI PACTCHHUI M KHBOTHBIX

IIpakTH4eckoe 3anaTHe 8. Pacnag MmoHocaxapuaos
Hens 3anamus: W3y4UTh XaPAKTCPUCTUKY U OCHOBHBIC PEAKIIUH MOHOCAXAPUIOB.

Xapaxmepucmura 8aycHeiiiiux MoHOCAXapuoos

MOHOCﬁXapI/I,Z[bI — HPOU3BOAHBIC MHOI'OATOMHBIX CIHHPTOB, COIACPXKAIIUC
KapOOHHIBHYIO TPyIIy. B 3aBHCHMOCTH OT MOJ0XKEHHUS B MONEKYIIC KapOOHUIIb-
HOW TPYIIIBI MOHOCAXapUABI MOAPA3ACISIOT HA AJIbJI03E U KETO3HL.

Anpao3bl coaepkaT QyHKINOHATBHYIO anpaeruanyo rpynny —HC=0, Torma
KaK KeTO3bI coAepxaT keToHHyIo rpynmy >C=0. Ha3zeanue mMoHOcaxapuaa 3aBu-
CHUT OT YHCJIa COCTABIIIOIIUX €r0 VIJICPOIHBIX aTOMOB, HAIPHMED albJOTPHOZBL,
KETOTPHO3HBI, alIbJOTCKCO3bl, KETOTCKCO3BI U T.A.

MOHOCﬁXapI/LZ[bI no CTPOCHUIO MOXKHO OTHCCTU K MPOCTBIM YIJICBOAAM, TaK
KaK OHH HC THUAPOJIUIYIOTCA MPU MCPCBAPUBAHUN, B OTIMYUC OT CIIOKHBIX, KOTO-
pBIC MPH MHAPOTU3E PACHajaroTcs ¢ 00pa3oBaHUEM MPOCTHIX YIICBOAOB. B mume
yenoseka (PPyKThl, MEA, COKH) COACPIKHUTCSA HEOOIBIIOE KOTHICCTBO MOHOCAXA-
PHIOB, B OCHOBHOM TJIFOKO3a U PYKTO3a.

I'mokosa gemsgercs ampaorekco3oi. OHa MOXKET CYINECTBOBATh B THHCHHOMN
u umkiarmdeckord gopmax. Llukmuueckas ¢opma rMOKO3bL, MPEANOYTUTCILHAS B
TCPMOANHAMUICCKOM OTHOINCHUHU, O6YCJ'IOBJ'II/IBaCT XUMHUYCCKUC CBOMCTBA TTIO-
kxo3bl. Kak u Bce TCKCO3BI, TTTIOKO3a HMCCT 4 ACUMMCTPUIHBIX YITICPOAHBIX aTOMA,
00y CTOBIMBAINUX HATHYKE CTepeou3oMepoB. Boamoskno obpazoBanue 16 cre-
peon3oMepoB, HaHOOIeE BasKHBIC U3 KOTOPbIX D- u L-riroko3a.

Peakuyuu monocaxapuoos
IIpucyTcTBHE THAPOKCHIBHBIX, aTbACTUAHBIX M KETOHHBIX TPV TIO3BOISAET
MOHOCAXapuaaM BCTYNATh B PEAKIHH, XapakTEPHBIE A CIUPTOB, albIACTHIOB
WJTH KETOHOB. DTH PEaKIUH AOBOJBHO MHOTOYHCIICHHEL.

16



MoHocaxapusl CYIIECTBYIOT MOYTH UCKITIOYUTEIBHO B LIHKIHUSCKON (dop-
me. OgHaKo y CIOCOOHOCTH AMKIHYSCKAX MOHOCAXAPUIOB OBICTPO U CaMOMPO-
HU3BOJ/IPHO 3aMBIKATBCA B I'CTCPOLUKIIBI CCTh U O60pOTHaH CTOpPOHA. 5TU LUKIIBI B
pacTBOpe pasMBIKAIOTCA TOXKE ObICTPO. MEKAY STUMHU VTBEPKICHHAMH HET TMPO-
THUBOPCUMS, TAaK KaK OBICTPHIC B3aMMOIPCBPALICHHUS OTHIOAb HE HCKIIFOYAIOT J0-
MHHHPOBAHHsI OJHOH M3 CTPYKTYP (ISl 3TOr0 JOCTATOYHO, YTOOBI CHCTEMA Xa-
PaKTCPU30BANACh OOIBIION KOHCTAHTOW PABHOBECHS).

Lukmuzanms MOHOCAXAPUIOB MOKET MPOUCXOAUTE ABYMs CrIocobamu: ¢ 00-
pa3oBaHHEM THPAHO3bl WK (ypaHo3sl. OgHAKO Py 0OPA30BAHUH MTOIYALCTAI
IUTOCKasT KapOOHMIbHAS TPYIA MPEBPAIIACTCS B CHCTEMY TCTPAdAPHUCCKOTO
aroma yriaepoaa. BosHukaeT HOBBIH aCCHMETPHUYCCKUI LICHTP, Y KOTOPOTO €CTe-
CTBCHHO, MOTYT OBITh JBE KOH(QUTYpaLHH.

MyTapOTaLII/IH, WU aHOMCpU3anuA — B3aUMOIPCBPAICHUC AaHOMCPHBIX
¢dhopM MOHOCaxXapHuIoB. o- U B-hopMBI AHOMEPOB HAXOIATCA B PACTBOPE B COCTO-
SAHUN PABHOBCCHA. HpI/I JAOCTUXKCHUU 3TOr0 PABHOBCCHUA MPOUCXOAUT MyTapoTa-
LUST — Pa3MbIKAHUC U 3aMBIKAHHC MHPAHOBOTO KOJBLA H, COOTBETCTBCHHO, M3MC-
HeHue pacnojioxerus H- u OH-rpynn npu nepBoM yriepoae MOHOCaxXapuaa.

3ananue 1. V3yunTh XapakTCPUCTHKY BAKHECHUIITUX MOHOCAXAPHUIOB.
3ananue 2. V3yunth peakunu MOHOCAXaPUI0B.

Koumponwruie gonpocsi
1. KakoBa xapakTepuCcTHKA BRXKHCHIINX MOHOCAXAPHUIOB?
2. Packpoiite peakunyn MOHOCAXAPHUIOB.

JlaGopaTtopHoe 3ansatue 9. Cioxabie oenxu. Pochonporenanl

Iens 3anamusn; W3y4IuTh CAOXKHBIC O0caKH, (POCHOMPOTSHABI, 0COOCHHOCTH BBIACIIC-
HHUC KA3¢HHA U3 MOJIOKA U OIPE/ICIICHAUE B HEM HAJIMYHS OCTaTKA (POCPOPHON KHCITOTHL

Cnoocrvie 6enxu:
XpoMonpomeuovl, CmpoeHue, c8olicmea, 3nadenue 0l OpeanuIma

XpOMOTIPOTEHABI COACPKAT B KAUCCTBE MPOCTCTUUCCKON IPYIIIBI OKPALICH-
HBIC HCOCITKOBBIC COCAUHCHMS. B rpymme XpoMOMPOTEHIOB BBIACIIIOT TEMOIPO-
TCUBI U (PIABOTIPOTE IHI.

B remomoporenaax mpoCTETHYCCKOH TPYINON SBISICTCSI TEM — OpraHHuC-
CKOE, JKEJIC30COACprKaIIee BEIISCTBO, Mpuaaroiee OeaKy KpacHsid user. ['em co-
CAMHACTCA ¢ OEITKOM INTOOUHOM 32 CUET KOOPAWHALIMOHHBIX U THAPOGOOHBIX CBA-
seit. [Ipumepamu reMOMpPOTCHIOB SBISIOTCS OCIOK SPUTPOLIUTOB TEMOTIOOWH,
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OCOK MBI MHOTTIOOWH, TKAaHEBBIC OCIKH LUTOXPOMBI, (PEPMCHTH Karanasa,
nepokcugaza. ['eMonpoTenasl yuacTBYIOT B NEPEHOCE KHUCIOPOAA M B OKHCIIHU-
TETBHBIX MPOLIECCAX B TKAHAX.

Dochonpomendnt

dochonporenasl coxepxar octatku HocHOpHOH KUCTOTH, COCAUHEHHEIC C
paguKanaMy OCTATKOB CEPHHA, PEKE TPCOHHHA OCIKOBOH 4YacTH CIOXKHO3(HP-
HeIMU cBs3aMH. [Ipucoeauaenue (ochopHON KHCIOTH K OETKY MOMKET HOCHTD
00paTUMBIH XapakTep U CONMPOBOKAATHCS (HOPMHPOBAHUCM HJIH Pa3phIBOM HOH-
HBIX CBs3cH (oc(OpHON KUCIOTHI M 3apsXKCHHBIX TPyIN OClKa, YTO MEHSET
CTPYKTYPY U GHONOrHYecKyro akTUBHOCTH (hocdonporenna. K dochonporenzam
OTHOCATCS CTPYKTYPHBIC OCIKH KOCTHOH TKAHU, KA3CHHOTCH MOJIOKA, OBOBHTCI-
7vH OeNka KypHHOro siua, Hekotopeie GepMeHTsl (docdopunasa, TTHKOICHCHH-
teraza, TAI-numasza).

MeTanmonpoTenapl — CI0XKHBIE OCNKH, B COCTAB KOTOPBIX BXOZST METAJLIbL.
Hanpumep, remocuaeput u GpeppuTHH comepkaT xene3o, GepMEHT aIKOrobIc-
THIPOreHa3a COACPHKUT LIUHK.

B mocnexnee Bpems mosiBunack winaccuukanus OCIKOB HA ceMmeicTBa —
TPYIIBE OMU3KUX N0 CTPYKTYpPE M QYHKIMAM OCIKOB, HMCIOIINE TOMOJIOTHYHEIC
MOCJICAOBATEIPHOCTH aMHHOKHCIOT. Hanpumep, BBIACTAIOT CEMEHCTBO CEPHHO-
BBIX MPOTEa3, COACPIKAIINX B AKTHBHOM LICHTPE aMHHOKHCIOTY CCPUH M YYaCT-
BYIOINUX B PACLICTIFICHUH Pa3IMIHBIX OCIKOB. B 3TO ceMEHCTBO BXOAAT TPHIICHH,
XHUMOTPHIICHH, 371acTa3a, MHOTHEC (DePMCHTBI CBEPTHIBAHMS KPOBH (TPOMOUH), aH-
TucBEPTHIBAtOIICH cucteMbl (pudpuHoaN3nH). CeMEHCTBO MMMYHOTIOOYTHHOB
BKITIOYACT BCE BUIBI OCHOBHBIX M MHHOPHBIX HMMYHOITIOOYTHHOB. IMMyHOTITO-
OYJIHHBI UMCIOT BUIKOOOPA3HYIO CTPYKTYPY, COCTOSIIYIO M3 ABYX Tspkenbix (H)
ueneit u apyx nérkux ueneit (L). MMvyHOr 100y nuHEL, B CBOKO 0YEPEab, BXOIAT B
COCTaB CYNMEPCEMEHUCTBA, BKIIOYAIOMICIO HMMYHOITIOOVIUHBI, PELEHTOPH K
T-anTurenam, OCITKH THCTHOCOBMECTUMOCTH.

3aganne 1. 3yuute crokHele OCIKU: XPOMOMPOTCHIABI, CTPOCHHE, CBOU-
CTBA, 3HAYCHUEC st opraHu3ma;, dochonpoTens.

3aganue 2. BeigeneHue ka3enHa U3 MOIOKA.

Cooeporcanue pabomvl. B MONOKE O0IICE COACPIKAHHEC OCIKOB HAXOIUTCS,
Kak mpasmio, B mpeaeiax 2,9-4,0 %. benku Moji0ka aenaT Ha ABE TPYIIBL Kas3e-
HWHOBBIC H CBIBOPOTOUHBIC. Cpean OENKOB MOJOKA PACCMATPHBAIOT. OCHOBHBIX
OemkoB: kaszeunsl (asl-, as2-, B-), celBopoTouHBIE OCIKH ([-makTormoOymuH,
0-1akToanbOyMHH), ambOYMHH  CBIBOPOTKH  KPOBH, HMMYHOTJIOOVIIHHBI,
B2-mMukpornoOyauH, nakToeppyH, LEPYIOMIA3MHH U KOMIIOHEHT 3 MPOTE030-
METITOHOB.
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OcHoBHOI 6€7I0K KOPOBBETO MOJIOKA — Ka3cHHA ABISICTCH GOCHOMPOTEHAOM.
Ha ero goato npuxoautcs okosio 80% Genkosoro azota mosoka. Kaseuns: — 31o
IPYIa reTePOreHHBIX (PochonpoTenaos, caMOaCCOMHUPYIOIINXCS B MULICTUTH B
MPUCYTCTBUH KaIbIUs, TUTPaToB U ¢ocdaros. OCHOBHAS 4acTh Ka3cHHA (OKOJO
95 %) B MONIOKE COACPKUTCS B BUAC KA3CHHOBBIX MHUIIC/UT. MULCIIBI COCTUHEHBI
MEXKIY COOOH C MOMOIIBIO KaNbLKs U MULICIspHOTO (pocdara.

Kazeun MOXKHO BBIACIUTE U3 MOJIOKA JOOABICHUEM YKCYCHOM KHUCIOTHI 10
nzoanekTpuucckoit Touku (pH 4,6). benok BRIACTASTCS B BHIAC MATKOTO, MEIJICH-
HO OCEJAOIIETO 0CaaKa.

IHpubopwr u peaxmuesi: xumudaeckuil ctakad Ha 100 M, MEpHBIA LIHITHHID
Ha 100 M, CTEKISHHBIC MATOYKH, NPOOHPKU; BOPOHKH; OVMAXKHBIC (DHIBTPHI;
munetky; 10% pacTBop YKCYCHOH KHCIOTHI, YHHBEPCATIbHAS HHAMKATOpPHAS OY-
mara; 10% pacTBop ruApOKCHAA HATPHS, MOJOKO; a30THAS KHCIOTA KOHLCHTPH-
pOBaHHAS, THAPOKCH aMMOHHS KOHLIEHTPHPOBAHHBIH, CITHPTOBKA.

Memoouxa evinoanenus pabomor: B cTaka EMkocteio 100 Ma Hamute 20 M
MOJIOKA W TPHUINTh PAaBHBIH 00BEM JUCTHUTMPOBAaHHOW BOAbl. K 310l cmecum
OCTOPOXHO, TI0 CTEKILIHHOHN nanouke npuiauts 10 % pacTBOp YKCYCHOM KHCIOTHI
mo pH 4,6 (2-3 mn ykcycHoi kucaoter), pH pacteopa onpeaeauts ¢ mOMOIIBIO
YHHBEPCATBHOTO MHAMKATOpa. I 3TOro CTEKIAHHOM NaloYKOW HAHOCAT KaIUTIo
Ha VHHUBCPCAJBbHYIO MHAUKATOPHYIO Oymary u mo mxane onpexenuts pH. Ilpu
pH=4.,6 kazcun Brmagact B ocagok. Emy marot orcrostees 10 munyT. Cnute 6e3
B30QNITHIBAHUS HAZOCAJOUYHYIO JKUAKOCTh. B ocraBmmiics ocamok moOaBHTH MO
karsM 10% pacTBop rHAPOKCHAA HATPHS 40 pacTBopeHHs ocanka. [lonydueHHBIN
pactBop oTduIbTpoBaTh Yepe3 BIAXKHBIA GuaeTp. C QUIBTPaTOM NHPOBECTH
LBETHBIC pPeakiuu (OUYyPETOBYIO U KCAHTOMPOTCHHOBYIO).

[Nomasnsromee 60MPIIMHCTBO OCIKOB U MENTHAOB NPH HATPEBAHHUU C KpET-
KOM a30THOM KHCJIOTOW JAET JKEITOE OKpPAIIUBAHUE, NEPEXOAIIIECE B OPAHKEBOE
MpH TOOABICHHH INEIOYN MM aMMHAKa. JTa peaklys XapakTepHa Il OCH30Mb-
HOTO SAPa IMUKIHICCKUX aMUHOKUCAOT. [Ipn aeiicTBHM KPEMKOH a30THOM KHUCIIO-
ThI HA 3TH AMHUHOKHUCIOTHI TPOUCXOAUT HUTPOBAHHE OCH30JIbHOTO KOJIbIA ¢ 00pa-
30BaHHEM HUTPOCOEIUHEHNUHN KEITOTO I[BETA.

B npoGupky ¢ ¢punsTparoM npunnTh 3-6 Kareiab KOHICHTPHPOBAHHOH a30T-
HOM KUCIOTHL. [losgBnseTcs ocanok CBEpPHYBIIETOCS OCIKa, KOTOPBIM MPH OCTO-
POXKHOM HArpeBaHHUN OKPALIUBACTCS B JKENTHIN 1BET. JaTh mpobupke oXnaguTbes
U OCTOPO’KHO NMPUOABUTE KOHLCHTPUPOBAHHBIH aMMHAK.

PesynpTare! ombITa 3aHECHTE B TETPAb.

Koumponwrule onpocsi

1. Uro u3 ceds MPeACTABIIIOT CIIOMKHbIC OSIKu?

2. KakoBo CTpocHHE CI0KHBIX OCTIKOB?

3. Kakossl xapakrepuctik Gpochonporenaon?

4. KakoBa METOAMKA MPOBEICHHUS II0 BBIICICHHIIO KA3CHHA U3 MOJIOKA?
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JladopaTtophoe 3anstue 10. KosinuecTBeHHOE OnpeaesieHue 0€JIKOB,
KonuyecreeHHoe onpeaeieHue 6eJKOB 10 OHYPETOBOI peaKiuH,
CHEKTPO(POTOMETPHUECKHM METOA0M C MOMOLIBI0 pedpaKTromeTpa

Iens 3anamusn; W3yInuTh CAOXKHBIC O0caKH, (POCHOMPOTCHABL, 0COOCHHOCTH BBIACIIC-
HHC KA3¢HHA M3 MOJIOKA U OTPEICIICHAC B HEM HAJIMIIS OCTAaTKA (POCHOPHOI KUCITOTHI.

Konuuecmeaennoe onpedenenue benkos

J1s KOTMYECTBEHHOTO OIMPEACICHUS OCIKOB MPUMCHSIOT (PU3HUCCKUE, XH-
MHUYCCKHUEC H 6I/IOHOFI/I‘{CCKI/I€ MECTOABI.

N3 pusrieckux METOIOB NPOCTSHITHUM KaXKETCS B3BCLIMBAHUE YUCTOTO OeII-
Ka. O,Z[HaKO 6€J'IKI/I OUYUCHb I'MI'POCKONMUYIHBI, YU MMOJHOCTHIO YIAJIUTE U3 UX COCTaBa
BOAY CTOJIb TPYAHO, YTO 3TOT CIIOCOO KOJIMYCCTBEHHOTO OMPEACICHHS OCIKOB
NPUMEHSIIOT peako. Kpome Toro, BeIACINTD BECh OCIOK M3 Ipenapara MpaKkTHYIC-
CKH HCBO3MOXKHO.

HawuGosbinee pacmpoctpaneHue u3 PU3HUCCKUX METOMOB KOJUUICCTBEHHOTO
onpenencHus OCIKOB MOMYYMIN TPH: pedpaxToMeTpHuecKuil (Mo MOKa3aTeio
MPCITOMIICHHUST OCIKOBBIX PACTBOPOB), CIICKTPOGOTOMETPUUCCKUH (IO MOTIOLIe-
HUIO B VJIbTPadUOICTOBOH 00macTH crnekTpa) U moisporpaduveckuii (Mo Kpu-
BbIM, IMOKA3BIBAOIUM 3aBUCUMOCTD MCXKAY CHJION TOKA U HaIps>KCHUCM, MMPUIIO-
SKEHHBIM K CUCTEME, COACpKaIICH OCIOK.

3aganue 1. MukpoonpeaencHue 6emKa mo OHypeTOBOMY METOAY.

Peaxmueur:

1. CranmapTHBI pacTBOp OCNKa, HANPHUMEP, CHIBOPOTOYHOrO ambOyMUHA,
cogepxxkamuii 1 Mr B 1 mMi, pactBop Oenka KOHUEHTpauuu X.

2. BuyperoBslii peakTHB 411 MUKpoompeaeacHus (peaktus beneaukra): 17,3
routpata HaTpus U 10 r Na,COs pacTBOPAIOT MU MOJOrPEBaHHH B HEOOIBIIOM
KOJNU4eCTBE BOAbL. B pactBOp moGasmsatoT 1,73 r cynedarta Meau, pacTBOPEH-
Horo B 10 M1 Boabl, B AOBOAST BogoH 10 100 .

3. NaOH - 6 %-i1 pactBop.

Qbopyooearnite: IPOOUPKH; KIOBETHI, CIEKTPOPOTOMETP.

Xoo pabomur: x 2 mn pactsopa, coaepxkaiero 0,1-2 mr Oenka, 106aBsIOT 2
mi 6 %-ro pactBopa NaOH u 0,2 ma peakrusa benenukra. PactBop xopomo me-
peMemmBaroT U uepe3 15 mun poromerpupyior npu 330 HM Ha cieKTpodOTOMET-
pe. [IpeaBapuTenbHO CTPOAT KATHOPOBOYHBIHN rpadUk MO CTAHJAPTHOMY PACTBO-
py Ocnka.

Peayaprarsr paboThl 3aMTUCHIBAIOT B TSTPAIb.

Koumponwrule onpocsi
1. Yro u3 cebs mpeaACTaBIMIOT METOAB KOJIMICCTBEHHOTO OIpecACHUs Oen-
KOB?
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JlaGopaTtopHoe 3ansaTuHe 11. KosinuecTBeHHOE onpeaeneHue GeIKoOB.
Bbiaesienne u ouHCTKA NPenapaToB rJ100yJHHOB H a1b0YMHUHOB
KYPHHBIX SIHI[ METOAOM BbICAJTHBAHUSL Cy.]'lb(l)aTOM aAaMMOHHSA H JTHAJIH30M

Ienv 3ausamus: U3yIUTh MPOLECCH PA3JCICHUS ANLOYMHUHOB U IIIOOYIMHOB SIMIHO-
ro 0ejKa METOIOM BBICATHBAHHSL.

3ananne 1. PazneneHue ansOYMHUHOB H INTOOYIHHOB SIMYHOTO Oclika METO-
JOM BBEICATHBAHHIL.

BricanuBaHveM Ha3bIBAIOT MPOLICCC OCAKACHHUS OCIKA U3 PACTBOPA MO ACH-
creueM uelTpanpubix conei: NaCl, (NH4).S0,4, Na>SQ4, MgCls u apyrue. pu
BBICATTMBAHUH OCNOK BBEIMAJACT B OCANOK, HE HOABEprasch acHarypauud. [lpu
JO0aBJICHHH K pacTBopaM OelKa CONCH INETOYHBIX U MICIOYHO-3EMENbHEIX Me-
TAJTIOB WX HOHBEI aJCOPOUPYIOTCA HA MPOTHBOIOIOKHO 3aPSXKCHHBIX TPYIIAX
yacTul Oenka, Aenas UX JICKTPOHCHTPATBHBIMU U TEM CaMbIM, TIOHIKAs VCTOM-
YHBOCTh OCNMKOB B pacTBope. Kpome TOro, COmM IIETOYHBIX M IICTIOYHO-
3EMENBHBIX METAIIOB PACTBOPSSCH, CBA3BIBAIOT OOJBIINE KOJIUYCCTBA BOJBI, YTO
MPH JOCTATOYHO BBICOKUX KOHIICHTPALMAX BEACT K ACTHAPATALIMU YACTHL OCNIKa
U JHIIACT UX TUApatHou obomouku. benok mpu 5ToM BeIMazacT B ocaiok. msa
OCAXICHHS M3 PACTBOPA PA3TIUYHEIX OCIKOB HCIOIb3YIOT PACTBOPBI COMH Pa3HOU
KOHLCHTpawu. | moOyIuHbI, HANPUMEP, OCAKAAIOTCS MOIYHACHIILICHHBIM pac-
TBOPOM CEPHOKHCIIOTO aMMOHHS, & anbOYMUHBI — TOJNBKO HACHIIICHHBIM PacTBO-
POM. DTO MPOUCXOIUT U3-3a TOTO, YTO YACTHULIBI ITIOOYINHOB 3HAYUTEIBHO KPYII-
HEC YacTHL adbOyYMHUHOB, 3TO UCHONB3YETCA IS Pa3aciCHUs albOYMHUHOB U I7I0-
OVJIHHOB.

Ipubopur u peaxmuevl: IITATHB ¢ NPOOUPKAMHU, BOPOHKH, (DHIBTPH OyMax-
HBIC, CTCKISIHHBIC NMAJI0YKH, mUneTky, 1% pacTBop su4HOro Genka, cyiabdar am-
MOHHS KPUCTAUTHICCKHH, Cynb(haT aMMOHHS HACBIMICHHBIN pacTtBop, 10 % pac-
TBOp ruapokcua Harpus, 0,5 % pacrBop cynbdara meau.

Memoouxa evinoanenus pabomoi: B npoOHpKy mpHIHTE 2-3 M pacTBopa
SIMYHOTO OCJIKa W PaBHBIM 00BEM HACHIICHHOTO PAcTBOPA CyJab(daTa aMMOHHS.
Coxep:kuMoe MPOOUPKH TINATSIBHO MEepeMeiaTh u octaButh Ha 10 MuHyT. BhI-
MaJACT XJIONBEBUAHBIN 0cafok rnodyauHa. Qcaaky JarT OTCTOATECS, TOCTE YEro
orduisTpoBats. K punprpary 100aBUTh KPUCTALTUYCCKUN CYIb(AT AMMOHUS HA
KOHYHUKE IIMATENs OO HACHILIICHIS, BBIIAJACT XJIOMBCBUAHBIA OCAJOK ambOyMH-
HOB. Ocanok otucHTpudyrupoBath B TeucHHe 5 MunyT mpu 3000 oboporax B
MuHYTY. C GUIBTPaTOM IMpOBECTH OHYPETOBYIO peakuuio. OTpHiaTepHas peak-
LU VKa3bIBACT HA OTCYTCTBHE OcNKOB B (puibTpaTe H NONHOTY ocaxkacHus. Oca-
JOK anbOyMHHOB U3 HEHTPHU(YKHOH MPOOHUPKH MEPEHECTH B POOUPKY U PacTBO-
putk B 2-3 ma Boxel. PactBop ansOYMHHOB OT(HIBTPOBATh M NMPOBECTH C HUM
OHYPETOBYIO PCAKIIHIO.

PesynpTarel nccnenoBaHNi 3aHECTH B TETPAIb.
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3aganne 2. KonmvectBeHHOE ompenacicHUEe OCmKoB Mo OWYpPETOBOH peak-
LIUH.

Hpunyun memooa: MeToJ OCHOBAaH Ha 0o0pa3OBaHUH B INETIOYHOHM cpeac
OKPAIICHHOTO B (PHONCTOBHI LBET KOMIUIEKCA MENTHIHBIX CBI3CH € HOHAMU
JBYXBaneHTHOH Meau. CyIIECTBYIOT ABE PA3HOBHIHOCTH 3TOTO METOJA: MPH OJ-
HOM M3 HUX onpedesiioT ot 2 10 10 mr Genka B npoOe, YYBCTBUTEIBHOCTh APY-
roti (mukpomeroaa) — ot 0,1 o 2 wmr.

Peaxmueur:

1. CranmapTHBI pacTBOp OCnKa, HANPHUMEP, CHIBOPOTOYHOrO ambOyMUHA,
coxepaxammii 10 mr B 1 M1, pacTBop G€/ika KOHIUCHTpAIMK X.

2. buyperossiii peaktus: 0,15 r CuSO4¢ SH,0 u 0,6 r NaKC4H4QO¢» 4H,0
(BUHHOKHC/IBIH HATPUH-KANMH, UK CETHETOBA COJIb) pacTBopsitoT B 50 ma H,O,
MPH SHEPrHYHOM MepeMmemuBannd npuiansaoT tyaa 30 ma 10%-ro pacteopa
NaOH (cBo6oanoro ot Na;COs), nodasstor 0,1 r KI u pactBop moBoast Boaoit
10 100 ma. Xpanar B napadiHEPOBAHHON WITH NOMHATHIACHOBOH nocyae. O6opy-
JOBAHKE. MPOOUPKHU, KIOBETHI, CICKTPOdoTOMETP.

Xoo pabomwi: x 1 mn pactBopa, coaepxkaero ot 2 1o 10 mr Oenka, no6as-
aror 4 Ma Ouyperosoro peaktuBa. [IpoGbl mepeMeMBAIOT U OCTABISIOT MPU
KOMHaTHOU Temmeparype Ha 30 MuH, mociae dero GoToMeTpHpYIOT Ha npu 540
HM. [1o mony4eHHBIM pe3yabTaTaM CTPOST KaTHOPOBOYHBIH rpauK 3aBUCHMOCTH
ONTUYCCKOH TUTOTHOCTH PacTBOPa OT KOHLICHTpALHH OeKa.

PesynpTarer nccnenoBaHNi 3aHECTH B TETPAIb.

Koumponwruie gonpocsi
1. Uro u3 ce0s MPEeACTABIAIOT METOAbI KOHYSCCTBEHHOTO ONPEACIICHHAS OCIKOB?
2. KakoBO KOJIHMICCTBCHHOC OTPSACICHHC OCIKOB MO OMypeTOBOHM peakumu?

JlaGopaTtopHoe 3ansitue 12, KayecTBeHHBIE peakiiui HA 0eJIKH

ll eib 3ansimust. N3YIUTh KAUCCTBCHHBIC PCAKIIUA HA Ocaxu.

3amanue 1. KauecTBCHHBIC PEaKIMK HA AMUHOKHUCIOTHI (PEaKiis A JaMKCBHYA)

[Ipu noGasneHuH K pacTBOPY OCIKA HE3HAYUTEIBHBIX KOIHYECTB [NIHOKCH-
JOBOU KHUCJOTHL B MPHCYTCTBUH KPEMNKOH CEPHOM KHCIOTHI MOIYYACTCs KPACHO-
(HOIETOBOC OKpaIIUBAHKC. JTa PCAKLMs CBI3aHA C MPHCYTCTBHEM B MOICKYJIC
Ocmka aMHHOKHUCIOTH TpUITO(aHa H OCHOBAaHA Ha CocOOHOCTH TpunTodaHa B
KHCTOH cpelie BCTYIATh B PEAKLUIO € albJeTHAAMU, 00pa3ys MPH 3TOM OKpaIleH-
HBIC MPOYKTHI KOHICHCALHH.

Xo0 pabomvbi: B IPOHYMEPOBAHHBIC MPOOHPKH HAMUBAIOT MO 5 Kamenb MpH-
TOTOBJICHHEIX PacTBOpoB. B kakayio mpoOupky Ko0aBISIIOT MO 5 Kareab KOHLCH-
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TPUPOBAHHON YKCYCHOM KHCIOTHI. PacTBOp CHauaja cierka HarpeBaroT, 3aTeM
OXJXIAIOT U MO CTCHKE MPOOHPKH, CHIBHO HAKIOHHUB €€, YTOOB! )KHIKOCTH HE
CMEIIUBATUCh (MOJCTANBAaHKE), NpuauBalOT 10 Kamedb KOHLEHTPUPOBAHHOU
cepHoM kucnoThl. [Ipu cTosiHMM Ha TpaHHIEe ABYX CIOCB XKHUIKOCTH HAOTIOJACTCS
KpacHO-(hHoNeTOBOC OKpalnuBaHue B BHAC KombpLa. [losBricHHE OKpacku MOMKHO
VCKOPHTB, IOMECTUB MPOOHUPKY B KUMALIYIO BOIASHYIO OAHIO.

Pesynprarer nccnej0BaHUM 3aHECTH B TETPAIb.

3ananue 2. KauecTBCHHBIC PeaKI[UKi HA AaMHUHOKHUCIOTHI (peakuus Byasene)

Peaxus ByaseHe mpoTekacT TONBKO ¢ TeMH OelIKaMH, KOTOPBIC COACPXKAT B
cBOeM coctase TpunTodad. XHUMH3M €€ aHATOTHYCH XUMHU3MY PEakLHH A JaMKe-
Buua (['omkunca-Kone); v B ToM, U B APYTOM CIy4ac B KOHACHCALUIO C TPHIITO-
tanom BerynmaeT popManbICTH.

Xo0 pabomwr: k 2 M pa3daBICHHOTO pacTBopa Oeaka B mpodupke 100aBis-
0T oaHy Kammo 2.5% pactBopa dopmampaeruaa. CMEHIHBAIOT U OPUOABIIMIOT
6 M1 YHCTOW KOHLICHTPHPOBAHHOH COJITHOH KHUCIOTHL (IUNIOTHOCTh HE MCHEE
1,175), mocne 4ero cuoBa mepemMemuBaroT. Yepes 10 MuH nmpuGaBmIOT OpH
B30anteiBanuu 10 kanens 0,5% pactBopa HuTpuTa Harpus. PazBuBactcst HHTCH-
CHUBHOE CHHE-(DHONETOBOC OKpALIUBAHHE .

PesynpTarel nccnenoBaHNi 3aHECTH B TETPAIb.

3ananue 3. KauecTBeHHBIC peakiuu HA aMUHOKUCTOTHI (peakiws [laymm)

[Tpu B3aUMOAEHCTBUH KHCIOTO PacTBOpa CYIb()aHUIOBOH KHCIOTHI C HUT-
PHTOM HATPHS OCYLICCTBIACTOS PEAKLM AMA30THPOBAHMS U 00pa3yeTcsl AUA30-
OensoncyneonoBas kucnota. [lpu peakimn mociaeqHel ¢ THCTHIUHOM 00pasy-
€TCSl COCAMHCHHEC BUIITHEBO-KPACHOTO IBETA.

Xoo pabomui: x 1 M 1% pactBopa cynehaHinoBoi KUCIOTH B 5% pacTBope
constHOM kucnotel mpuiueaoT 2 Mma 0,5% pacTBopa HHUTpUTA HATPHS, CHIBHO
BCTPSIXHUBAKOT M HOMEICHHO AO0AB/ISIOT CHaYaj a 2 mMil pa30aBICHHOTO PAacTBOPa
OcJika, a 3aTeM, MOCIE MEPEMEIIUBAHUS COACPKUMOTO, mpodupku, 6 M 10% pac-
TBOpa KapOoHara Harpus. [locne cMemBaHus PacTBOPOB PA3BHBACTCS BUIIHEBO-
KPacHOE OKpAINBaHHC.

PesynpTarel nccnenoBaHNi 3aHECTH B TETPAIb.

Koumponwrule onpocsi

1. Kak npoTekaeT Ka4ecTBEHHAS PEAKII HA AMHHOKHCIIOTHI (peakimst AJaMKeBHYa)?
2. Kak npoTekaeT KauecTBEHHAs PEaKIHsI Ha aMHHOKHUCIIOTHI (peakimst Byaszene)?

3. Kak mporekaeT kauecTBEHHAS PEaKIIsl HA AaMHHOKHUCIOTHI (peakuwst [ laymr)?
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JladopaTtopHoe 3ansitue 13. OnpeaeneHue AKTUBHOCTH (PePMEHTOB

Heﬂb 3anami. U3yUUTh OCHOBBI OIIPEACIICHU U PaA3HOBUIHOCTH METOJOB aKTUBHOCTHU (1)ep-
MCHTOB.

Obuiue memoosl onpeodeieHus akmueHocmu epmenmos

[Ipesxae yeM mpecTynmuTh K BBLACICHUIO (epMEHTa, HEOOX0JUMO H30paTh U
TIIATEBHO OTPa0OTaTh METOA ONPEACIICHUS AKTUBHOCTHU, MOA KOHTPOIEM KOTO-
poro npousBoauTcs BEIOOP Hanbonee 3QPeKTUBHBIX NPUEMOB OUHCTKH (HepMeH-
TOB, & 3aTEM W BBIIOJIHCHHE MOCICI0BATEIBHBIX CTAMUH €ro MPEenapaTHBHOTO MO-
Ty4ICHUS.

AKTHBHOCTh (PEpMEHTA MCHSICTCS IPH PA3NTUYHBIX YCIOBHUAX PEAKLHMH U 3a-
BUCHT 0T TeMriepatypsl, pH cpeapl, oT kOHLIEHTpauuil cyOcTpaToB U KOGaKTOPOB.
VYuuteiBas 3TO, OPH ONPEACICHUH AKTUBHOCTH (PEpPMEHTA HAa Pa3HBIX CTAAUIX
OYHCTKH HEOOXOANMO CTPOro cobIroaaTh OAHU | Te ke ycaosus. JKemarenpHo HE
OTPaHUYHBATHCS ONPEICICHUEM AKTHBHOCTH IO OTHOMY KaKOMY-THOO METOAY.

Kommuectso cybcerpara, mpeBpamacMoro B YCJIOBHSAX TECTa MO OMpeaese-
HUIO aKTUBHOCTH ()CPMEHTA, AODKHO OBITh MPOMOPLUOHATIBHO KOIHYECTBY IO-
CIICJHETO M BPEMEHHU HHKYOHUPOBAHUS.

Cnexkmpoghomomempuueckue Memoosl ONPeoeIenusi AKMUSHOCMU (DepMenmos

CriekTpoOTOMETPHUCCKHE METOABI OCHOBAHBI HA TOTJIOLICHHH CBETA B
OTPESACICHHBIX YUACTKAX CHCKTPA MHOTUMHU COCIMHCHHUSMH, SIBJISIFOIIMMUCS aK-
TUBHBIMH rpymnnaMu EPMEHTOB, CyOCTpaTaMu KT HPOTYKTAMH PCAKIIHH.

[Tonoxxernne MakcUMyMa TOTJIOIICHHS HPH OIMPEICICHHON IIHHE BOJHBI
ONMpeeNIcTCd HATUYUCM B HCCICAYEMOM MATepHANe OMPEACICHHBIX TPYII —
aHamUTHICCKUX (opM. s U3MEPEHHUS CIEKTPOB HCIOIB3YIOT CICI{HAIBHBIC
MPUOOPHL — CIICKTPOGOTOMETPHI, (HOTOMETPUICCKUE A0COPOLIMOMETPHI U AP. ITOT
METOA OTIMYACTCS BBICOKOW YyBCTBUTCIBHOCTBIO, OBICTPOTON ONPEACICHUS, Ma-
JBIM PAcXOJOBAaHHUEM (PEPMEHTA U PEAKTHUBOB M IMO3BOMSCT CICAUTD 32 TCUCHHEM
PCaKIIMH BO BPSMCHHU.

J1s 5TOro peakLMOHHYIO CMECh MOMCILIAIOT B KIOBETY, BCTABJICHHYIO B TEp-
MOCTaTHPYEMBIH KrOBETOACpKATENb. Yepe3 Malablii IPOMEKYTOK BPEMCHH HOCIE
npobasiacHus depmenTa (Mnu cydocTpara) u ObICTPOro NMEPEMEIIIUBAHUS U3MEPSIEOT
MOIVIOICHHUE TPH JJIMHE BOJIHBI, XapakTEpHOH A1 HCIONB3yeMOro cyOcTpara
WM KOHCYHOrO MpPOAyKTa, obpasyiomerocs B JaHHOW peakiuu. C MOMOIIBIO
COEKTPOHOTOMETPHICCKOTO METO12 MOKHO HU3MEPITh HEMOCPEACTBCHHO KOHLICH-
TPALMIO HEKOTOPHIX GSPMEHTOB (MOCNIE AOCTATOYHOW OYHUCTKH) MO BESIUYHHE Xa-
PaKTEPHBIX MAKCUMYMOB MOTJIOIMICHUS MPOYHO CBA3AHHBIX KO(PEPMEHTOB (Ipo-
CTCTUYCCKUX TPYII).
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Manomempuueckue Memoovl onpeoeieHusi GKMUGHOCMYU (hepmenmog

3TI/I MCTOABI UCTIOJIB3YIOTCA IPHU OMPCACICHUN aKTUBHOCTHU (bepMCHTa B TCX
caydadx, Koraa B HUCCICAYCMBIX PCAKIUAX OAUH U3 KOMIIOHCHTOB HaXOAUTCHI B
ra3000pa3HOM COCTOSIHUH.

K Takum pCaknuAaAM OTHOCUTCH, T'IaBHBIM o6pa30M, TC, KOTOPBIC CBA3AHBI C
MpOoLeCCaMH OKUCICHHS W ACKApOOKCHIUPOBAHUSA, COMPOBOXKIAOIIUMUCS II0-
TJIOIICHUCM WJIM BBIACJICHUCM KHUCIOPOAa U YIJTICKUCIOTBI, a TAKXKC PCAKLIUU, B
KOTOPBIX BBIACJICHUC WUJIN CBA3BIBAHUC Trada NPOUCXOAUT B PCIYIbBTATC B3aUMO-
JCHCTBUSA MPOAYKTOB (PEPMECHTATUBHOTO MPEBPALICHUS C JOOABICHHBIM B CHCTC-
My peaxktrBoM. HaOnroaeHHE 32 X0A0M PEaki[ii BO BPSMCHH MPOBOAUTCS B CIIC-
LUABHBIX TPHOOpaX — MAHOMETPHUCCKHX ammnaparax BapOypra.

3aganne 1. M3yucHne o0IUX METOAOB ONPEACICHUS aKTHBHOCTH (pepMeH-
TOB.

3aganue 2. MsyucHue coekTpoOTOMETPUUCCKUX METOMOB ONPEACICHHS
AKTUBHOCTH (PCPMECHTOB.

3aganue 3. M3yueHne MaHOMETPUUYCCKUX METOAOB OMPEIACICHUS AKTUBHO-
¢ty GSPMEHTOB.

Koumponwruie gonpocsi

1. KakoBbI 00TIIHE METOIBI OMIPSACICHUS AKTHBHOCTH (DCPMCHTOB?

2. Uro u3 ceds MpeACTaBIIOT CHEKTPO(OTOMETPHICCKAEC METOABI ONPEACIICHIS aK-
THBHOCTH (pepMEHTOB?

3. KakoBbI MAHOMETPHUICCKHE METOIbI ONPEACICHHS AKTHBHOCTH (DepMCHTOB?

JlaGopaTtopHoe 3ansTHe 14. CBoiicTBa (pepMeHTOB.
Boinenenue caxapo3sbl u3 Apoxckeii. Biaussaue pH Ha akTHBHOCTB caxapo3sl

Llens 3ansamusi: n3y4uTh NOHATHE O PEPMEHTAX, UX CBOHCTBAX,

Hlousimue o hepmenmax, ceoiicmea

®depmenTs (1at. fermentum — OposkeHUE, OPOAUIBHOS HAYATIO, CHHOHUM DH-
3UMBI) - CIICIUPUICCKUE OCIIKH, CIIOCOOHBIC BO MHOTO Pa3 YCKOPSITh XUMHUCCKHS
PCaKInK, TPOTCKAOIINEG B KUBBIX OPraHU3Max, HE BXOS HPU 3TOM B COCTAB KO-
HCYHBIX MPOAYKTOB PEAKIMH, TO ©CTh SIBJSIOIUCCS OHOJOTHUCCKUMHU KaTan3a-
TOpaMHU.

Bce xuMudeckue peakiuu, MpPOUCXOASINHEC B MHUKPOOPraHHU3MaX, B PacTH-
TCJIPHBIX U JKHBOTHBIX OPraHMU3MAX, KATAIU3UPYIOTCS COOTBETCTBYROIMMU (ep-
MCHTaMH.
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Tepvun «depmeHT» OBLT MPEANTOKESH B Havane 17 Beka TOTAHACKHM eCTe-
creoucnbITareicMm I1. Ban-I'emeMOHTOM, KOTOPHIN HA3BaN TAK HCU3BCCTHBIA arcHT,
AKTHBHO VYACTBVIOIIUH B mpouecce cruprosoro opoxkeHus. [lepeoe HaywHOe npea-
ctaBienue o (epmeHtax Obuio BbIckazaHo B 1814 roay, xorga pyccKHi yUCHBIA
K. C. Kupxrod omyOnukoBaj pe3y/IbTarbl 3KCICPHMEHTOB, MOKA3ABIIMX, YTO HE
TOJBKO MPOPOCIIKE 3ePHA SUMEHS (CONO), HO M 3KCTPAKTHI U3 HUX CIIOCOOHBI TIpe-
Bpamarh kpaxmaa B ManbTo3y ("ocaxapusare” ero). Coyerst 19 ner nocne oTKphITHS
K. C. Kupxroda B 1833 roay dppanuyzckue xumuku [laiien (A. Payem) u Ilepco
(J. Persoz) BBLACTHIN aKTHBHOE BEIIECTBO, COACPKAIIEECS B SKCTPAKTAX H3 MPOPOC-
IINX 3CPEH SUMCEHS, U TIONYYHIN €0 B BHJC MOPOLIKA, KOTOPBIN TEPST CBOKO aKTHB-
HOCTH IpH HarpeBanny. OHH HA3BaNH 3TO BEIIECTBO AUACTA30M.

Ceoiicmea ghepmenmoe

1. Bauanue na cxopocms xumuueckoti peaxyuu. QEPMEHTH YBCIHIHBAIOT
CKOPOCTh XUMHYCCKOH peakLyy, HO CaMH MPU 3TOM HE PACXOAVIOTCAL.

2. Cneyugpuunocmo Oeticmeus ghepmenmos. B kIeTkax opraHuzmMa npoTeKa-
eT 2-3 THIC. pEaKUHi, KaKAas U3 KOTOPbIC KaTATM3HPYTCS OMpeIcIeHHBIM (ep-
mMeHTOM. CrienuguyHOCTh ACHCTBUSA (PEPMEHTA — 3TO CHOCOOHOCTH VCKOPSTH
MPOTEKAHUE OJHOM OIPEACICHHOM peakLUM, HE BJIMAS Ha CKOPOCTh OCTAJIbHBIX,
JQKE OYCHB MOXOMKUX.

3. Axmuenocms hepmenmoe — CIOCOOHOCTb B PA3HOM CTENCHU YCKOPSThH
CKOPOCTh PCAKLIHH.

4. Monapuas akmueHocms — KOIMYCSCTBO MOJCKYJ CyOCTpaTa, MpeBpamicH-
HBIX OJHOM MOJICKYJION (PEpPMEHTA 33 MUHYTY.

3ananmue 1. Beigenenue caxapossl U3 JPOXOKEH.

Caxapaza u3 aposxoxedt win B-dpykrodypaHo3ngasa KaTaTu3uPyeT THAPO-
U3 B-TTHKO3UIHBIX CBA3CH B MOJCKYJIAX KakK caxapossl, Tak U paddunossl. [pu
JTOM ¢axapo3a PacIICILUIICTC Ha TIOK03Y U (hpyKTo3y, a padduHoza — Ha PpyK-
TO3Y U METUOHO3Y.

PeaxTusbl: pacTBOpHI ¢ MACCOBBIMHU JAOJSIMH: 1% XImopuaa HATPUA U KpaxMa-
aa; pa3MoIoTe conox; pacteop Jlroross (0,3 r kpuctammuueckoro Hoga u 3 T
Hoanaa Kamusd pacTBOPSIOT B 5 MJI BOABI M ITOCHE TIOTHOTO PAcTBOPEHHS Hona
oobem goomar 10 100 M BOIOH).

Xoo padomur: papdopoByIo CTYNKY BHOCAT | T MPEeCcCOBAHHBIX MEKAPCKHX
JPOMOKEH U TINATCIBHO PACTHPAIOT B 3 MJI BOJH B TCUCHUC 5 MUH.

3ateM moGaBmstor 17 MI BOABI, MEPEMEIIHBAOT U CTABAT CTYNKY B TEPMO-
crar nipu 37 “C Ha 20 mMuH. Yepes KaKIpe 5 MUH COACPIKUMOE MIEPEMEIIUBAIOT.

[To mcTeueHUHM YKa3aHHOTO BPEMCHH CMECh MEPCHOCAT B LCHTPH(YKHBIC
npodupkH U neHTpudyrupyot 10 MuH co ckopocteio 3,5 Thic 06/MuH. Haxoca-
JOYHYIO JKUIKOCTb CIHBAIOT B MPOOUPKY U HCHONB3VIOT KAK BOJHBIA 3KCTPAKT
caxapasbl.

PesynpTarel nccnenoBaHNi 3aHECTH B TETPAIb.
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3aganmne 1. MU3yuurte noHsatre o GepMEHTaX U HX CBOMCTBAX.
3ananue 2. [IpoBecTu paboTy MO BRIASICHUIO CAXAPO3bl U3 APOKKCH.

Koumponwruie gonpocsi

1. Uro m3 ceOs mpeacTaBIsroT (PepMEHTHI?

2. KakoBb1 CBOHCTBA (PEPMCHTOB?

3. Uro seasercs HocureneM (pepmeHTa B Banmix onbrrax?

JlaGopaTopHoe 3ansTHe 15. BoigeneHnne pudoHyK/I€0npoTEHAOB
U 1e30KCHPHOOHYKI1€0THAO0B U3 Apoxckeil. KauecTBeHHbIE peakuuu
Ha NPOAYKTHI HX FTHAPOJIH3A

Iens 3anamus; N3yIATh 0COOCHHOCTH BBIACIICHUA PHOOHYKICOMPOTCHIOB H IC30K-
CHPHOOHYKJICOTHIOB U3 IPOXCKCH; KAUCCTBCHHBIC PEAKIHH HA MPOAYKTHI HX THIPOIH3A.

HyxneonpoTtenasl MpeACTaBIAIOT COOOH CIOMKHBIC OCIKH, COCTOSIIMEC U3
MPOCTOro OeNka W HeOSNKOBOU YaCTH — HYKJICHHOBBIX KHCIOT. M3 oTHX OeiKoB
COCTOUT OCHOBHAS Macca KJICTOYHOro sapa. Hykieonporenasl HrparT BaKHYIO
ouonornucckyro ponb. OHU SBIAIOTCA HE TONBKO CTPYKTYPHBIMH 3JICMCHTaMU
KICTKH, €C AApa U LUTOINIA3MBI, HO W BBINMOJIHAIOT BAKHCHUIIIIC CHCI_II/I(I)I/I‘IGCKI/IC
(O)YHKLIUH B KUBOM OPTaHH3ME.

3aganue 1. BriaencHue puOOHYKICONPOTCHIOB U JIC30KCHPUOOHYKICOTH-
JIOB U3 APOKIKEHN.

Jns u3ydeHns1 XUMHYECKOTO COCTaBA HYKICOMPOTEHIOB MPOBOIAT KHCIOT-
HBIA THAPOIH3 APOXIKEH U OOHAPYKUBAIOT MPOIYKTHI THIPOIH3a- IOTUICITHIBL,
A30THCTHIC OCHOBAHMS, YIIICBOABI H (OCHOPHYIO KUCIOTY.

Peaxmuevr u 0b6opyoosanue: apoicku, IuaTUAOBHHN 3dup, 5% pactBop yk-
cycHol kucnoTel, 0,4, 10, 30%-HbIe pacTBOpH rHapokcuaa Hatpus, 10% pacTeop
cepHolt kucoTh, 25% pactBop ammuaka, 1% pacteop mHutpara cepebpa, 1, 7%
pacTBOpHI cynbdara MEIH, STAHON, MONMUOACHOBBIN peakTus (3,75 r monubaara
aMMOHHS pacTBopstoT B S0 M Boawl u gobasnsaroT S0 ma 32% pactBopa a3oTHOU
KHCIOTHI), CTYNIKH ¢ NECTUKaMH, LEeHTpudyra, HeHTpUYKHbIC MPOOUPKH, TEX-
HUYCCKUE BECHI, MUIMECTKH, CTCKISIHHBIN JIOM, CTCKJISIHHBIC TTATTOUKH, (haphopoBbie
Yalky, OYMasKHBIC (PHABTPBI, BOPOHKH, BO3AVIUHBIA XOJIOAMIBHHK, SJICKTPHUC-
CKasl ITUTKA, CIIMPTOBKH, MPOOUPKHL.

Xoo pabomwi: HaBecky | T cyXUX APOACKEH MOMEINAIOT B CTYIKY, J0OABII-
10T TyAa 0,5 r CTeKISIHHOTO J0Ma, JUITUIOBOTO 3(Hpa U BOAB! MO KAIULIM U TIIA-
TCJIPHO PACTHUPAIOT M0 00Pa30BaHMUS MIIACTHYHOW MACChl. 3aTEM B CTYNKY 100aB-
asror 5 v 0,4%-ro pacTBOpa €IKOrO HATPHS W HPOJO/DKAKOT PACTHPATH CINS
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B TeucHHe 15-20 munyT. CoxepKHUMOE CTYNKH LEHTPHUPYTHPYIOT B TCUCHHC
10 munyT (mpu 2000 obopotax B Munyty). Ilocne nenrpudyruposanus Hamoca-
JOYHYIO XKHIKOCTh OCTOPOJKHO MUMETKOH mepeHocat B (apdopoByro Hamky u no
KarmsM npubasisitor 2 M 5% pactBopa ykcycHOM kucaotsl. lpu nobasnennn
VKCYCHOU KHCJIOTHI MPOUCXOMUT BBINAJCHHE HYKICOMPOTCHAOB B 0CAAOK, KOTO-
pHIH OTACIIOT UeHTpU(YyrupoBaHueM. 3aTeM HaJOCATXOYHYIO JKUAKOCTh CIIUBA-
0T, & 0CaA0K HCIIOIB3YIOT IS JATBHCHIIETO THAPOIH3A.
PesynpTarel nccnenoBaHN 3aHECTH B TETPAIb.

3aganne 2. KayecTBeHHBIC peakiiy HA MPOAYKTHL THAPOIH3Aa HYKICONMPO-
TEUAOB APOACKEH.

[MpoaykTel THAPONN3A SBIIOTCS CICHU(PUUICCKUMH PCAKLUSIMU. TTOJHIICITH-
Il — OUYPETOBOW peakiueli; MyPUHOBEIC OCHOBAaHUS — cepeOpsHON npoGol (ce-
PEOpPSIHBIC COMM MyPHHOB UMCIOT CBETIO-KOPUYHEBBIH OCAAO0K), MEHTO3Bl — IMPO-
ooti Tpommepa (oOpasyeTcss KpaCHOS OKPAIUBAHUC BCICACTBHEC OKUCICHHUS PH-
00351), GochOpHYIO KUCIOTY — MOJUOACHOBOMH ool (oOpasyercs dochopHo-
MOJIUO ACHOBOKHUCIIBI aMMOHUH — KEATHIH KPUCTAUTHICCKHI 0CAI0K).

L Kucrommuolii eudponus HyKieonpomeuoos.

B k0a0y s rugponuza (¢ oOpaTHBIM BO3AYIIHBIM XOJIOTUTBHUKOM) [TOME-
AT OCaJOK HyKIeomporeuaos, 3amusator 10-15 ma 10% pacteopa cepHoit
KHCIIOTHI ¥ KHILITAT B TCUCHHE 1,5 4, moaaep:kuBas TOAbKO ciaadboe kuneHue. [1o-
Clle KUIYCHHS KOJOY OXNIAXAAIOT, COACPIKUMOE €€ (PUIBTPYIOT Yepe3 OyMaxk-
HBIHA GUIBTP, & GUIBTPAT NOABEPratOT AANBHCHIIEMY aHATH3Y .

. Ananuz eudporusama.

OxnaxACHHBIH TUAPONH3AT HCIOIB3YIOT A KAYECTBCHHOTO aHAIN3a Ha
MOJIUTICIITH/BI, TYPUHOBBIC OCHOBAHUS, ICHTO3bI H (POCHOPHYIO KUCIIOTY.

Buyperosas peakuns Ha momunentuasl. K 5 kamnam ruaponmsara noGasis-
1ot 10 kaneas 10% pacteopa NaOH u 1 kamno 1% pacTBopa CepHOKHCION MEIH.
Kuakocts okpammBaeTcs B CHHC-(pHONCTOBBIM LBET BCICACTBUE OOPa3OBaHHMS
OMYPETOBOTO KOMILICKCA MEXK Y HCIITHAHOM IPYIITUPOBKOH H HOHAMU MCIH.

[MypuHOBEIC OCHOBaHHS OOHAPYKHUBAKOT MO MX PCAKIMH ¢ AMMHAYHBIM pac-
TBOpoM HuTpara cepebpa. 10 kamenp ruaponuzara HEHTPATUIYIOT MO KAILISIM
25% pactBopoM ammuaka (10 pH=4 no yHuBEepcaTbHOMY WHAUKATOPY, TaK Kak
cepeOpSHHBIA KOMIUIEKC IMYPUHOBBIX OCHOBAaHHWI BHINANACT B CIA0OKHCIOH cpe-
Je) u 3ateM goGasistroT 5 kaneab 1% pacteopa Hutpara cepedpa. Habmomaetes
oOpa3oBaHHE KOMITICKCA cepedpa ¢ MyPHHOBBIMH OCHOBAHUSMHU B BUJC KEITOBA-
TO-0e10r0 aMOpGhHOro 0CaIKA.

[leHTO3BI OOHAPYKMBAIOT MO peakumy TpoMMepa. 5 kamenb THAPOTH3ATA
Helrpamuayior 15 kammsavu 30% pacteopa ruapokcuaa Harpus (zo pH=9), 3atem
nmobasmsroT 1 ka0 7% pacTBopa cyiabdara meau (M30bITOK Cyibdara MeIu Me-
HACT OKpacky). PacTBop mpu 3TOM OKkpammBaeTcs B (PHOJCTOBBIH LBET, TAK KaK
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oOpasyeTcst anmkorosT Meau. [IpoGHpKY ¢ pacTBOPOM HArpeBAOT A0 KHIICHHS H
HaOMIOJAIOT BRIMAACHHE Oyporo ocajaka, Tak kak meapb (I1) okucmseTcs 10 okcuna
meau (1), nMeromero KPacHO-KUPITUYHEIN IBET.

KavectBeHnsie peakiuu Ha pubo3y U ae30kcupudo3y. OTkpeiTHe pubO3Ll U
JC30KCHPHO03bI OCHOBAHO HA MX CIIOCOOHOCTH BOCCTAHABIMBATH COJH MCTA/LIOB
(Memu, BUCMYT, cepeOpo) B miemouHon cpeae. [Ipu stom meTamipl BOcCTaHABIN-
BAIOTCSl M3 OKUCHOW (JOPMBI B 3aKHCHYIO MITH B CIYYac 3aKHCH — JO CBOOOIHOTO
COCTOSIHHS, TICHTO3BI TIPH 3TOM OKHCISIFOTCSI ¢ 00Pa30BaHHEM COOTBETCTBYIOIIHX
KHCIIOT.

3aganne 1. IlpoBectn paboTy HO BBEIACICHHUIO PHOOHYKICOMPOTCHIOB H
JIC30KCHPHOOHY KIICOTUIOB U3 APOSIKCH.

3aganne 2. M3yunth KaueCTBEHHBIC PEAKLIUH HA NPOIAYKTHI TUAPOIN3A HYK-
JACONPOTEUIOB APOACKEH.

Konumponwruie onpocsi

1. KakoBbl OCOOCHHOCTH BBIICTCHHS PHOOHYKJICONPOTCHIOB H IC30KCHPUOOHYK-
JICOTHIOB W3 APONKCH?

2. KakoBBEI KAYCCTBCHHBIC PCAKUMM HA MPOAYKTH THAPOIH3A HYKJICOMPOTCHIOB
IPOFOKSH?
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HPEAUCJIIOBHUE

I'maBHasg menp METOAWYECKUX YKAa3aHWHA — O3HAKOMIICHHE C BaXK-
HCUIIMMH MPUHLIUNAMH U MCTOAMYCCKUMHU MPUEMAMH IKCIICPUMCH-
tajgpHON Onoxumun. Ocoboe BHUMAHHE O0OpAIACTCS HA TPUOOPCTCHUS
CTYJCHTAMH HABBIKOB CAMOCTOSITCIIBHON PaboThl B OHOXUMHUYCCKOH
1a00pATOPUH. YMCHUID PACCUUTATh KOHLICHTPALMH HEOOXOIUMBIX Pac-
TBOPOB, MPUTOTOBUTH X U MPOBECPUTH MPABUIBHOCTD ITPUTOTOBICHUS,
a TAKKE OCBOCHHUIO HEOOXOAUMBIX METOAOB HUCCJICI0OBAHUS.

JlaGoparopHbie pabOTHl SBISIOTCS BAXKHBIM STAoM Y4eOHOTO
MPOLIECCA, TO3BOISMIOIIMM COBECPIICHCTBOBATh TCOPSTHUCCKY O MPAKTH-
YECKYKO HOATOTOBKY CTYACHTOB. [ IpakTHKyM MPOBOANUTCS MApAICIbHO
C TCOPCTHUCCKUM KYPCOM 10 (DHU3KOLIOUAHON XUMHUH, TOIYIACMbIM Ha
JACKIHUSIX U B MPOLECCE CAMOCTOSTCIBHOIO M3YUYCHHUS MaTepHaia. JTO
JACT BO3MOKHOCTh TVIYOXKE U MOJIHEE YCBOWUTh MATCPHAN, BHUKHYTh B
XUMHYCCKHE TPOICCChI U OBIAACTh 3aKOHAMHU XuUMHH. CTYICHTHI TPU-
0o0OpeTaroT HABBIKH B MPOBCACHHH XUMHUCCKUAX AHATH30B.

MeToauueckue yKazaHus OPSIHAZHAYCHBI IS CTYJCHTOB CEJIb-
CKOXO3SMCTBCHHBIX H OHOIOTHYECCKHX BY30B, OOVUAIOLIHXCS 0 CHCLH-
anpHOCTH 36.03.02 300TeXHUS.



3AHATHE 1. PACTBOPHL ABJIEHUA JUOPDY3IUU H OCMOCA

Ieny 3auamus: u3y4ume OCHOGHbuIE NOHAMUS MUNbL PACIMEOPO8, UG-
Dy3us, 0CMOC; CO CROLICMBA NONYNPOHUYAEMbIX MeMOPaH. H3yuums noHamus
USOMOHUYECKUT, UNOMOHUYECKUT, 2UNePMOHUYECKUTI pACMEOpbl U UX G-
HUe Ha pacmumensbHylo Kiemxy.

PactBOpb1 — 310 CocTOsImIASA M3 ABYX WK OOJEe BELICCTB OJHO-
POIHAs Macca WIH CMECh, B KOTOPOH OJHO BEILICCTBO BBHICTYIACT B Ka-
YECTBE PACTBOPUTENS, a APYIOE — B KAUECTBE PACTBOPSCMBIX YACTHII.
CymiecTByeT JBE TCOPUH TPAKTOBKU MPOHUCXOKACHUS PaCTBOPOB. XH-
MHICCKAst, OCHOBOMOJIOXKHUKOM KOoTOpoi#t semacrcs . M. Menaences,
U (pusrdeckas, npeIoKEHHAs! HEMELKMM U mBeHuapckuM przukamu B.
H. Ocsampmom u C. A. Appennycom Cornacuao tpaxtoske Jl. . Menze-
JIecBa, KOMIIOHCHTHI PACTBOPUTEISI H PACTBOPSCMOTO BEIECCTBA CTAHO-
BATCSl YYACTHHUKAMH XHMHYCCKOH PEakly ¢ 00pasoBaHHEM HEYCTOM-
YUBBIX COCIUHCHHHA 3THUX CaMbIX KOMIIOHCHTOB WU dacTull. Dusmue-
CKasl KE TCOPUS OTPHULACT XUMHUYECKOE B3aMMOJCHCTBHE MEKIY MOJIE-
KyJIaMH PacTBOPSIOLICIO U PACTBOPSICMOrO BCINECTB, OOBACHS IPO-
necc oOpa3oBaHUs PACTBOPOB KAaK PABHOMEPHOC PACHIPEACIICHHE Ya-
cTyLl (MOJICKYJ, HOHOB) PACTBOPHUTEI MEXKIY YaCTHLAMH PacTBOpsic-
MOHW CyOCTaHIIMHM BCIECACTBHEC (DHU3HMUECKOTO SBICHHA, HMCHYEMOTO
nuddyzuci.

Ha ceroans Het equHOM cHCTEMBI KIACCU(HUKALUN PACTBOPOB, OJ-
HAKO YCIOBHO BHIBI PAaCTBOPOB MOXKHO CIPYIIITHPOBATH MO HauOolee
3HAYMMBIM KPHTEPUAM, a UMEHHO: Ilo arperaTHoMy COCTOSIHHIO BbI-
AENSIIOT. TBEPIABIC, Ta3000pasHeIc H kuAKkue pacTeopel. Ilo pazmepam
YACTHL PACTBOPEHHOr0 BeLIECTBA. KOUIOMAHbIC W ucTHHHEE. [lo
CTeleHH KOHLIEHTPALHMH YACTHL PACTBOPEHHOI0 BelECTBA B pac-
TBOpE: HACHILECHHBIC, HCHACHIICHHBIC, KOHICHTPHUPOBAHHEIC, pa30as-
ncHuble. Ilo crmoco0HOCTH MPOBOAMTH JINEKTPHUECKHH TOK: 3ICK-
TponuThl U He 3nekTponuTsl. Ilo Ha3HayeHHIO M 00/1aCTH MpHMeHe-
HHSI: XUMHYCCKHE, MCIULIMHCKHIE, CTPOUTCIBHBIC, CIICHUAIBHBIC pac-
TBOPHI U JP.

Pacreopbl mo pa3smepy pacTBopéHHBIX YacTHI. Buael pacTtso-
POB TIO pa3Mepy PacTBOPEHHBIX YACTHL BKIIOYAIOT HCTHHHBbIE (0ObIYU-
HBIC) PACTBOPBI U KOJIOHIHbIE CHCTeMbl. B HCTHHHBIX pacTBOpax
pacTBOPAEMOE BELICCTBO PACMAAACTCS HA MEJKHE MONCKYIBl HIH aTo-
MBI, [0 paszMepaM NPUOTIDKEHHBIE K MOJCKYJIAM PacTBOPHUTEII.



[Ipu 3TOM HCTHHHBIC BHIBI PACTBOPOB COXPAHAIOT NMEPBOHAYAIBHBIC
CBOWCTBA PacTBOPUTEIA, UMb CIErKa mpeodpaxas ero noa ACHCTBHEM
(U3UKO-XUMHYECCKHUX CBOWCTB MOOABICHHOTO B HETO 3ICMCHTA.
Hampumep: mpu pacTBOpeHHMM HOBapeHHON CONMH UM caxapa B BOJE
BOJA OCTaéTCA B TOM JKE€ arperaTHOM COCTOSHHH M TOH K€ KOHCHCTCH-
LHH, TPAKTHUCCKH TAKOTO JKe LBETa, MeHAeTCs Tonbko € Bkyc. Koa-
JIOHAHbIE PACTBOPbI OTIMYAIOTCS OT OOBIYHBIX TEM, YTO JOOABISICMBII
KOMITOHCHT PachaiacTcsl HE MOTHOCTBIO, COXPAHSS CIOMXHBIC MOJICKY-
JbI U COCOUHCHUS, Pa3Mepbl KOTOPHIX 3HAYHTEIBHO IMPCBBIINAIOT Ya-
CTHLBI PACTBOPHUTES, NPSBOCXOAS 3HAUCHHE | HaHOMETDA.

Huddysua (ot nar. diffusio — pacnpocrpaHeHue, pacTekanue) ca-
MOTIPOU3BOIBHBIN MPOLIECC PACTIPEACICHUS MOJICKYJ, aTOMOB, HOHOB,
KOJIJIOUIHBIX MHLEIT B ra3ax, )KUAKOCTIX U TBEPABIX BELICCTBAX, PHU-
BOMIIINN K YCTAHOBJCHUIO PABHOMCPHOHM KOHLCHTPALMH IO BCEMY
o0beMy. B mpouecce nuddyznn BEIpaBHUBAHHEC KOHLCHTPALUH pac-
TBOPCHHOTO BCLICCTBA B PACTBOPUTEIC HACT Onarojaps TEIIOBOMY
JBWKCHHIO. DTOT HMPOLIECC 3aBHCHT OT PACCTOSHUSIMH MEKAY YaCTHLA-
MU (B ra3ax OHO HauOOJblICE, B KHUIKOCTAX — CPEIHEE, B TBEPABIX TC-
Jax — HAMMCHBIIEE) U XapaKTepa TEINIOBOTO ABHKCHUS YaCTHL] B STHX
cpenax. Aemenne auddysum MOKHO HAOMIOAATH TPU MOTPYKCHUH B
YUCTBIH PACTBOPUTENh KPUCTATUIOB OKPALICHHBIX BemecTs. [IpuanHoi
muddy3un ABIAETCS TCIUIOBOS ABIKCHHE MOIEKyd. C HOBHEIICHHEM
TEMIICPATYPHI PACTBOPA CKOPOCTh JU(QY3UN JOIKHA BO3PACTATS.

3ananmne 1. llpoanammupoBath siBjieHne TuQy3nn KPUCTALIOB
OKPANICHHBIX BEMIECTB MPH MOTPYKEHUH X B YHCTHIA PACTBOPUTEb.

IIpudoper: tumuHape! U3 6ecBeTHOro cTekaa Ha 250 M, MUHLET.
Peaxmuepl: KpymHbIC KPUCTAIBI MAPTAHICBOKUCIOTO Kalusd, JIBYX-
POMOBOKHUCJIOIO Kaud, KPUCTAJIBUOJICT HWJIN APYIUC OKPALICHHBIC
BemiectBa. JKuakuii CHIHKATHBIA Kich. Xoo pabombi: KPUCTAILIHK
OKpAIICHHOI'O BEHICCTBA HA HECKOJIBKO CCKYH MOTPYKAT B CHIIUKAT-
HBII KJIcH U mepeHocar B mwauHAp ¢ Bogoi. Ilo mepe pacrBopeHms
KJICSI YaCTUYKH OKPAIIICHHOTO BEIIECTBA MOCTCIICHHO PACTIPOCTPAHSIOT-
Cs TIO BCEMY OOBEMY PACTBOPUTEIS B ILIMHAPE, OKPAIIUBAs PABHO-
MEPHO PacTBOP B COOTBETCTBYIOIIMH 1BeT. [lonyueHHBIC HAOMIOACHUS
3aIucaTh B BEIBOAC.

Ocmoc (0T rpedyecKkoro 0SMos — TOTUOK, AABJICHUC) — OJHOCTOPOH-
Hast auddy3us pacTBOPUTEIS YSPe3 MOTYIPOHUIACMYIO TICPETOPOIKY
(MemOpaHy), OTACISIIOIIYID PAcTBOP OT HYHCTOTO PACTBOPHUTCIS HIIH



pactBopa MeHbICH kKoHneHTpanun. OcMoc 00yCIOBICH CTPEMICHUEM
CUCTCMBI K TCPMOAUHAMUICCKOMY PABHOBCCHUIO U BBIPABHUBAHHUIO KOH-
LCHTPAIMHU PacTBOpa 1o 00¢ cropoHsl MmemOpansl. Huddysust Moaekya
PacTBOPUTEIS BO BPEMs OCMOCA TIPOUCXOIUT B 0OOOUX HATIPABICHHIX —
M3 PacTBOpPa ¢ MCHBINCH KOHICHTPAITHCH PACTBOPCHHOTO BCICCTBA
(WM 9UCTOTO PACTBOPUTEINISE) U PACTBOpa ¢ OOJBIICH KOHLCHTPALMCH
PaCTBOPCHHOTO BCHICCTBA U BO3HUKACT IPU HAIWYHUU IOJTYIIPOHULAC-
MOM meperopoaku. Bee monynponuaeMeie MeMOpaHbl MOXKHO pasfc-
JUTh HA TPH TPYIIIBL 1) K IEPBOI MPYIIE OTHOCITCS TKAHU KHBOTHBIX
U PaCTCHHUI (CTCHKH COCYJ0B, CTCHKH MOYCBOTO IMy3BIPS, KUIICYHHUKA,
00ONOYKH KJIETOK); 2) KO 2-H IPVIIIE OTHOCATCS UCKYCCTBCHHO H3TO-
TOBJICHHBIC OPTraHUYICCKUC MeM6paHbI (HHGHKI/I U3 KOJJIOAUS KCIAaTHHA
U Ap.); 3) TPEThIO IPYNIy NPEACTABISIOT IUICHKH, H3TOTOBICHHBIC W3
HCOPraHUICCKUX BCIHICCTB IIYTCM PCaKINU O6MCHa, TAaK HA3BIBACMBIC
0CaM0YHBIC MEMOpPaHBI (IJICHKH U3 JKEIC3UCTOCHHECPOJUCTON METH).

Cuia, 00yCTOBIHBAOIIAS OCMOC, OTHCCCHHAS K CAWHUIIC MOBCPX-
HOCTH TIOJyMPOHHUIIACMON MEMOpAHBI HA3BIBACTCS OCMOTHYECKHM
JAABJIEHHEM.

3apanue 2. Mocmorpers yueoubie puibmbl «UTo usyqaer ouoxu-
Mis», «Qoserdennas mudpysusp, «OcvMoo», «BIIbI XHMIYECKIX CBSI3CiD.

I'nneproHnyecKkHe pacTBOpPBI — PAcTBOPBI, OCMOTHYECKOE NaB-
JICHHUC KOTOPBIX BBIMIC OCMOTHUYUCCKOI'O TaBJICHUA B PACTHUTC/IbBHBIX WUITN
JKHBOTHBIX KJICTKAaX M TKaHAXx. B 3aBucumoctu oT (I)YHKLII/IOHaJ'IbHOI\/'I,
BUAOBOW U SKOJIOTHUCCKOH CHCUU(UKU KIECTOK, OCMOTHUCCKOE AaBIic-
HUE B HUX Pa3jINIHO, H PACTBOP, TUIIEPTOHUUYCCKHUM ISl OAHUX KIETOK,
MOXKCT OKa3aTrbCsa H30TOHHYCCKHM HIH AdAXKC THIIOTOHHYCCKHUM OJIA
apyrux. [lpu norpy>keHHH pacTUTEIBHBIX KJIETOK B TUIIEPTOHHYUECKHAN
PacTBOp, OH OTCACBIBACT BOAY W3 KJIETOK, KOTOPBIC YMEHBIIAKTCS B
00BéMe, a 3aTeM JaibHEHINee CXKATHE MPEKPAIlacTCs U MPOTOIIa3Ma
OTCTAéT OT KICTOYHBIX CTCHOK. JPHTPOLUTHI KPOBH UEIOBCKA U JKHU-
BOTHBIX B THIICPTOHHYCCKOM PAacTBOPC TAKIXKC TCPSIFOT BOAY M YMCHb-
marTcs B 00béMe. [ HmepTOHHYECKUI pacTBOpP B COUCTAHUH C THIIOTO-
HUYICCKUMH pPaCcTBOPaAMHU U U30TOHUYCCKUMHU pPaCTBOpPaAMU MPUMCHAIOT
A1 U3MCPCHUA OCMOTHUYCCKOI'O AaBJICHHUA B JKUBBIX KJICTKAX U TKAHAX.

I'unoToHu4yeckne pacTBOpbI — B OHOJNIOTHH, PA3IUYHBIC PACTBOPSI,
OCMOTHICCKOC AABJICHHUC KOTOPBIX HMXKC, UCM B KJICTKAX PACTUTCJIBHBIX
WIH KUBOTHBIX TKaHEH. B TMITOTOHMYECKOM pacTBOpE KIETKH HaCachl-
BaOT BOAY, YBCINMIUBAACH B O6’béMC, U TCPAOT 4YaACTh OCMOTHUCCKHU



AKTUBHBIX BCLICCTB (OPraHMYCCKHUX W MUHCPANBHBIX). JPHUTPOLHTHL
KPOBH »KMBOTHBIX U YCIOBEKA B THIIOTOHUYECKOM PacTBOpE pasOyXxaroT
JO TaKOW CTEICHH, 4TO WX OOOJIOYKU JIOTAKOTCS M OHH Pa3pyLIaroTCs.
JTO SBICHUE HA3BIBAIOT | eMOTH30M.

H3oToHNYecKkHe pacTBOPBI — PACTBOPBI C OAHMHAKOBBIM OCMOTH-
YecKUM JaBncHHEeM. B Ononormu u MeaunuHe — MPUPOAHBIC HIIH HC-
KYCCTBCHHO MPUTOTOBICHHBIC PACTBOPHI C TAKHM KE OCMOTHUCCKHM
JABJICHUCM, KaK U B COACPKUMOM KHBOTHBIX U PACTHTCIBHBIX KJICTOK,
B KPOBH M TKAaHEBBIX JKUAKOCTAX. B HOpManbHO (PYHKLHOHHPYIOIIUX
JKUBOTHBIX KJICTKAaX BHYTPUKICTOYHOEC COACPKUMOE OOBIYHO H30TO-
HHYHO BHCKJICTOYHOM »XuAkocTH. IIpyu cHNIBHOM HapyIIEHHWH H30TO-
HUYHOCTH PacTBOPOB B PACTUTE/IBbHON KJICTKE U OKPYXKAOWEH cpeae
BOJA H PACTBOPHMBIC BCIIECTBA CBOOOJHO MEPEMCLIAIOTCA B KICTKY
Wil oOpaTHO, YTO MOMKET HPUBECTH K PACCTPOWCTBY HOPMAIBHBIX
¢dyHkumi knetku. Kak npasuio, o cBoeMy COCTaBY M KOHLCHTPALMN
HU30TOHHYCCKHC PAcTBOPHI OMU3KH K MOPCKOH Boxe. s TEIUIOKpOB-
HbeIX kuBOTHBIX m3oToHMYHB 0,9% pactBop NaCl u 4,5% pactsop
LJIIOKO3bI. MI30TOHUYECKHUE PacTBOPHI, Oiau3kue mo cocrary, pH, Oy-
(epHOCTH U APYTHUM CBOHCTBAM K CHIBOPOTKE KPOBH, HA3bIBAIOTCH (H-
3HOJIOTHUCCKUMH PACTBOPaMU (pacTBOp PHHrepa A1 X0m0JHOKPOBHBIX
JKABOTHBIX U pacTBOps! Punrepa-Jlokka u Punrepa-Tupoxe mis Temo-
KPOBHEIX JKUBOTHBIX). B KpoBe3aMeImaromue H30TOHNIECKHE PacTBOPEI
U CO3JAHMS KOJUTOMTHO-OCMOTHUCCKOTO AABJICHUSA BBOAAT BEICOKO-
MOJICKYISIPHBIC COSAUHCHUS (ICKCTPAH, OIUBUHOM U ).

3aganue 3. BiusiHue pacTBOPOB HAa PACTHTEJbHBbIE KJIETKH C
PA3HBIM 0CMOTHYECKHM AaBJIEHHEM.

IIpubopui: ckanpnenp, NpenapoBaIbHBIC UIUIB, IPEAMETHBIC U I10-
KPOBHBIE CTEKIIA, MHKPOCKOIL. Peaxmugpi: XIOPUCTBIH HATPUH
(0,1-0,8% u 10% pactBopel), AyK. X00 pabomsi: B Tpu NPOOUPKH
HAJIMBAIOT 1O 2-3 MIJI pacTBOpa XJIOPHUCTOTO HATPHA Pa3HOH KOHIIEH-
Tpauuu: B mpodupky Nel — 10% pacteop, B Ne2 — 0,8% pactBop u
Ne3 - 0,1% pacteop. B kaxkayo mpoOHpKy MOMEINAOT MO HEOOIBIIOMY
KyCOUKY IUIcHKH nyka. Croyers 10 MUHYT mocnie mOTpy»KEHHUS TUICHOK
JIyKa B PacTBOP C Pa3HBIM OCMOTHYECCKUM MABICHHEM WX H3BJICKAIOT,
MOMEIIAIOT HA NPEIMETHOE CTEKIIO, HAKPBIBAIOT OKPOBHBIM CTCKIOM H
paccMaTpUBAIOT MOA MHKPOCKOIIOM TMPH OONBIIOM YBEIMYCHHU.
Habmomaemple 1ox MHKPOCKONIOM H3MEHEHHMST B PACTHTEIBHBIX
KICTKAaX IMOJ BIUSHHEM PacTBOPOB XJIOPUCTOTO HATPHS PA3HBIX KOH-
LICHTPAINH, a CIEA0BATENBHO, U PA3HOTO OCMOTHUECKOTO JaBICHHU.



KonTponbHbie Bonpockl

1. Om xaxux gpaxmopog sasucum npoyecc ouggysuu? 2. Kaxoe sHavenue ona
HCUBBIX KIIEMOK UMerom npoyeccvl Ougdysuu u ocmoca? Ipusecmu npumepoi.
3. Umo maxoe u30MmoHu4eckuil, 2UNOMOHUYECKUil, 2UNePMOHUYECKUT PACHEo-
pvi? Kax onu eosoeiicmgyrom Ha dxcusyro xkiemky? 4. Kaxumu ceoiicmaamu
obnadarom nonynpouuyaemvie Membpanvi? 5. Umo u3s cebsa npedcmagnarom
eunep- , euno- U U30MOHUYeCKUue pacmeopel. Hx enmuanue Ha pacmumenvHyo
Kemxy. 6. Umo maxoe mypeop, niazmonus, guovt naasmonusa? 7. Obvacuume
AgJIeHue 0enaa3MoNU3.

3AHSATHE 2. OIIPEJEJIEHUE OBILENA U AKTUBHOM
KHACJIOTHOCTH PACTBOPOB. METO/] TUTPOBAHUSI.

Lens 3ausamus: usyuums agienue MeKMpoTUMU1ecKot ouccoyuayuu. H3y-
Yumb NOPAOOK onpedesies oouell 1 AKMUGHON KUCTIOMHOCHII PACMBOPO8.

DNIEKTPOTUTHYECKAS JAHCCOMHALHS 3TO CAMOMPOU3BOJIBHBIN
pachan 3NCKTPOIUTA HA 3ICKTPUUCCKU 3aPSKCHHBIC YaCTUYKHU (HOHBI)
B pactBope. OCOOVIO poJib UIPAIOT BOAOPOIHBIC U THAPOKCHIBHBIC HO-
HBI, ONPEACTSIOINC AKTUBHYIO PEAKIIHIO PACTBOPOB.

3apanue 1. OnpeaenuTs 061Uy KHCJIOTHOCTH PACTBOPOB.

OObmas kuciromnocms pacTeopa Boipaxkaetcs kommdectsom 0,1 H
pacTBopa €IKOro HATPUs B MILIHIUTPAX UAVINETO HA HEHTPATH3ALMIO
100 mn wmccneayemoro pactsopa. OOmas KHCIOTHOCTh MOKA3BIBACT
o0Iee KOMUYECTBO KHCIIO PEarupyioliuX BELICCTB HAXOIAIIUXCSA B
pactBope. OHa HE 3aBHCUT OT CTEIICHH JUCCOLIMALHMH KHCIOTHI, TO3TO-
MY SKBHUBAJICHTHBIC PACTBOPHI JTIOOBIX KHCJIOT HMCIOT OJHHAKOBYIO
OOIIVIO KHCIOTHOCTh. B pasnuiHBIX pacTBOpax COACPIKUTCI HEOAHMHA-
koBo¢ KkosmuectBo HoHoB H' m OH'. Tlpu HelTpanmsamme KUCIOTHI
menoubto Houel H' u OH™ coenunsrorest B Monekyisl Boasl. [Ipu Twr-
POBaHHH KHCIOTH IEIOYbI0 B KOHCYHOM HTOTE YIACTBYIOT BCE ATOMBI
KHCJI0THOTO Bomopoaa. OHu u onpecnsroT o0y KucaoTHocTh. O6-
mas KACIOTHOCTh HOPMAITBHBIX PACTBOPOB BCEX KUCIOT OJAMHAKOBA.

Ilpuéoper: mvmetkn Ha 5 u 10 i, konba wa 50-100 mn, ammapar
Makpo-Muxasnuc. Peaxkmugwvi: comstHas xkucinora — 0,1 H pactsop,
ykcycHasa kucnora— 0,1 H pactsop, eaxuit matpuit — 0,1 H pactsop
u ¢enondrancud. Xoo pavomei: B x010y ormepsror 5 mia 0,1 H pac-
TBOpa COJISTHOM KHCIOTHI A00aBsitoT 2-3 karmnu QenondrancuHa u
tutpyrot nuretkor 0,1 H pacteopom menoun (NaOH) no nosisiaeHns



MaJIMHOBOH okpacku. TutpoBaHne MOBTOPAIOT A0 3-X pa3 u I pacue-
Ta OCpyT CpeAHCAPU(PMETUUCCKYIO BCIMYHHY. PacXokICHHE MEKIY
Pe3yAbTATAMH TUTPOBAHMS HE JODKHO COCTABIATh OGompie 0,1 M.
Takum xe oOpazom, onpeaesiroT ooy kucaoraocts 0,1 H pac-
TBOPA YKCYCHOH KUCJIOTHI.
Pacuet npoussoat mo dopmyrne:

X=yx100/vy;

rae X — onpeaensemas obmas kucaoraocts B mumuaurpax 0,1 H pac-
TBOpa LICIOYH;
y — kommuectso 0.1 H pactBopa menoun, nmomeamee Ha TUTPOBa-
HHUEC B3ATOrO 00beMa KUCIOTHI (CpeaHeapupMeTHICCKAs BSIHINHA),
Vi— KOMHYECTBO KUCIOTHI B3ATOC AJISl TUTPOBAHUSL.

3aganue 2. Onpeaenurs OOIIYIO M AKTUBHYH) KHCJIOTHOCTH pac-
TBOPOB. MeTtoa TuTpoBaHusa. METOA HCTONB30BAHMA OTHOIBETHBIX
vHAUKATOPOB (anmapar Muxasauca). [loTeHIMOMETPHUICCKUE METO[
ompeacacuusa pH pacTsopos.

Tox axmusnoti KUCIOMHOCMbIO TIOHUMAIOT KHUCIOTHOCTB, 00Y-
CITOBJICHHYIO KOHLICHTPAUUCH cBOOOAHBIX HOHOB BOJOPOAA B PAcTBOPE.
AKTHBHAs KHUCIOTHOCTH 3aBHCHT OT CTCTICHHM JUCCOITHAIAH HAXO.Is-
MUXCA B PACTBOPE KUCIOT WM APYTHX KHUCIO PCAruPYIOIUX BCINCCTB
U xapakrepusyercs seanauHol pH. nsg Ononorudeckux mpoueccos B
MEPBYIO OUCPEab HUMECT 3HAYUCHUEC AKTHUBHAS KHUCJIOTHOCTH CPEIbI, B
KOTOPOH MPOTCKAIOT T¢ MM MHBIC OHOXMMHUCCKUE TIPOTICCCH — KPOBb,
TKAaHCBAS JKHAKOCTb, COACPIKMMOC KICTOUHOW TMPOTOIUIA3MBI, a ISt
MPOCTCHIMHNX OPTaHU3MOB OKPYIKAFOIIAs MX BHCIIHSS Cpe/a.

AKTHBHAsI KHCJIOTHOCTb ONPEACISACTCS ABYMs crocobamu (3Tu
CrocoOBl MOTYT HMETh PA3HOBHIHOCTH) — KOJOPUMECTPHUCCKHM H
3CKTPOMETPUUCCKUM.

Kosopumerpuueckuii cnocod onpeaenenust pH

Croco0 OCHOBAaH HA WCIOJIB30BAHUHU UHOUKAMOPOE — ¢1abo auc-
CONUUPYIOMIUX KUCIOT U OCHOBaHI/II\/'I, KOTOPBIC B 3aBUCUMOCTH OT
KOHIOCHTPAaIU BOJOPOAHBIX MOHOB B PaCcTBOPC MOTYT U3BMCHATH J'II/I6O
XapakTep CBOCH OKpacku, JTUOO WHTCHCHBHOCTb OKpacku. llomb3ysich
JTaNoHaMH, MOKHO cyauTh 0 pH mccrexyemoro pacteopa.



Obnacte Mexkay AByMs 3HaueHusMA pH, B mpeaenax kotopoi mpo-
HCXOMUT 3aMCTHOC Ha T71a3 M3MCHCHHE OKPAaCKH WHIMKATOPA, HA3bIBAIOT
30H0I nepexoda oxkpacku unouxamopa. OOBIMHO JaHHAS 30HA NEPEX0a
OKPACKH MHIUKATOPA JICXKUT B Mpeaeaax AByX eanHul pH, T.e. Ha exunu-
Ly BBILIC U CAUHULTY HIDKE TOUKH niepexona. Toukoii nepexooa Ha3biBacT-
cs 1o 3HavueHue pH pactBopa, mpH KOTOPOM IMOJOBHHA MOJCKYI WHIHMKA-
TOPa HAXOAUTCS B JUCCOLIMUPOBAHHOM COCTOSHUM.

Hns onpenenenus pH pacTtBopa KOIOPUMETPHICSCKHM CIIOCOOOM,
MPEXKAC BCETO0 HEOOXOAMMO noxo0pars TpeOYeMbIi A 3TOT0 UHIUKA-
TOp, 30HA MEPEX0Aa OKPACKH KOTOPOTO HAXOAMTCS B MPEACNAX 3HAUC-
Husa pH mccmexyemoro pacteopa. g aroro snauenue pH mccnenye-
MOTO PacTBOpa MPCABAPHUTCIBHO OMPEACIACTCS MPHUONKEHHO C IO-
MOIIbEO VHHBEPCATBHOTO HHIUKATOPA.

YHUBEPCATBHBIH UHAUKATOP OPSACTABISICT COO0M CMECh HECKOITb-
KHX HHAMKATOPOB, Omaroxaps yemy B 3aBucuMoctd oT pH pactsopa oH
MOJKET NPUHUMATh XapaKTCPHBIC OKPACKH, MO KOTOPHIM MPHUONMKESHHO
cyaat o 3Hagennn pH pacrsopa.

Hnsa npubnmwkensoro uaMepeHus pH k HEOOMBIIOMY KOTHYECTBY
onpeaeasiemoro pacteopa (ot 0,5 mo 1,0 M) 1oGasasroT 2 Karim yHH-
BEPCANTBHOrO MHAWKATOPA, NEPEMCLIHBAOT U MO OKPACKE C MOMOIIBIO
LBCTHOH IIKambl onpeacsaroT pH.

Omnpenenute akTHBHYIO KHCIOTHOCTb PACTBOPOB, MOJIYYCHHBEIX B
padote Nel u caenars BBIBOA.

3anauue 3. Onpeaenuts pH ¢ 0AHOUBETHLIM HHAHKATOPOM.

[Ipn wcnome30BaHUK ABYXLBETHHIX HHAWKATOPOB MPH OMNpEIeic-
Hun pH kpurepmem ciayxur xXapakrep okpacku. [Ipwm wmcronaszoBanmn
OJHOLIBETHBIX HHANKATOPOB 33 OCHOBY OCPETCS HHTCHCHBHOCTD OKPACKH
HHIUKAaTopa. PacTBOPHI, B KOTOPHIX JaHHBIA HHAUKATOP UMEET OJHHA-
KOBYIO HHTCHCHBHOCTbD OKPACKH, XapaKTePH3VIOTCA oanHakoBbiM pH.

IIpuboper: HaAOOP CTAHTAPTHBIX STAJIOHOB C OJHOLIBCTHBIMU MHAU-
katopamu (mpubop Muxasmrca), TATHB ¢ MPOOHPKAMU, TPagyHPOBaH-
Hele nunetkd Ha 1 u 10 mn, dapdoposad yameuka, riazHas MUATICTKA.
Peakmuepl: VHUBEPCATBHBIA UHANKATOP, HAOOP OJHOLIBETHBIX HHAMKA-
TOPOB € PA3HBIMH 30HAMH MEPEX0Ja OKPACKH, HCCICAYEMBIC PACTBOPHI.
X00 pabombi: OTMEPSIFOT TOYHO 3 MJT HCCICAYEMOH KHAKOCTH U K HEH
Jgo0asmsroT 0.5 MIT OTHOLBETHOrO MHAMKATOPA, Y KOTOPOTO 30HA MEPEeXo-
Ja OKpacKH HaxXOAWTCsA B mpeaenax mpudmmkeHHoro pH uccaeayemoro
pactBopa. CoaepkuMoe TPOOHPKH TINATSIBHO MEPEMCIIUBAIOT U
HaXOMIT OTAOH, COOTBETCTBYIOIIMI HHTCHCHBHOCTH OKPacKH ¢¢
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cogepxkumoro. [Ipu 3ToM 3TanoH AOMKEH COACPIKATh TAKOW K€ WHIH-
Karop, Kak MHIUKATOP, no0aBacHHBIN K pacTBopy. [logbop sramona ¢
COOTBETCTBYIOLICH HHTCHCHBHOCTBIO OKPACKH MPOU3BOJSAT € IMOMOLIBIO
KOMIIaparopa, moMemas npoOHPKY ¢ OMBITHBIM PACTBOPOM B CPEIHES
THE3J0, & 3TATOHBI B IIPABOM H JICBOM THE3JaX, PIAOM C UCCIICTYEMBIM
pacTBOpoM. 3aMcHSS MOCICAOBATCIBHO OAWH 3TAJIOH APYIHM, NOAOU-
PaOT TakoH, Y KOTOPOrO HHTCHCUBHOCTh OKPACKH MHAMKATOPA OJUHA-
KOBa C HCCIEAYEMOH >KHAKOCThIO. B KauecTBe HCCIEAYEMBIX PacTBO-
poOB pekoMeHayeTcs OpaTs Boxonposoauyro Boay, 0,1 H pacteop co-
asaHOHM kmenotsl, 0,1 H pacteop ykeycno#t xmcaotsl, 0,1 H pacteop
XJIOPUCTOTO HATPUA HIH Apyrou comu. OOBACHHUTH B BBIBOAC, MOUEMY
PacTBOPHI CUJIBHBIX U CIA0BIX KHUCJIOT MPH OAMHAKOBOH HMX KOHLICHTPA-
LU UMCIOT pasHbie 3HaucHus pH.

IHotenunomerpuyeckoe onpegenenue pH 3axitrouaercsa B uzMme-
pernn IJIC 3aeMEHTa, COCTOAIICTO U3 ABYX JJICKTPOJOB. HHAUKATOP-
HOTO, HOTCHIIHAT KOTOPOT'O 3aBUCUT OT AKTHBHOCTH HOHOB BOJOPOJA, U
3MEKTPOAA CPaBHCHUS - CTAHJAPTHOTO 3JCKTPOJA ¢ U3BCCTHOM BENHU-
YHHOH moTeHIHata. B kauecTBe HHAUKATOPHBIX 3MEKTPOIOB IS U3ME-
permst pH Ha mpakTHKE NPUMEHAIOT CTCKISHHBIA U XUHTHAPOHHBIN
3MEKTPOAbl. B OTAECTBHBIX cayvasx B KaYECTBE WHAMKATOPHOTO 3IICK-
TPOAa MOXKHO HCIONB30BaTh BOJOPOAHBIA 3nekTpon. Hnsa uamepeHus
pH mpuMEHSIOT BBICOKOOMHBIC MOTCHLUMOMETPHI PA3THYHBIX CHCTEM
win pH-MeTpsl, mKkana KOTOPBIX IPaIydpOBaHA B MUJIIMBOJIBTAX HIH
HenocpeacTeenno B caunmnax pH. KamuOposka u mposepka pH-
METPOB NMPOBOAMTCS MO CTAaHAAPTHEIM Oy(depHbiM pacTBopam. lpu u3-
MepeHur pH KOHTpomupyeMEIX pacTBOpoB OTcuUeT BenuuuHbl pH mo
mKkane npudopa MPOU3BOIAT MOCIE TOrO, KAk IMOKa3aHHWI MpHOOpa
MPUMYT YCTAHOBHBIICECS 3HAYCHUC. Bpems yCcTaHOBICHUS MOKA3aHHUH
ompenenseTcs Oy(epHBIMH CBOMCTBAMH W TEMICPATYPOH pacTBOpa
(0OBIYHO BpeMsi YCTAHOBJICHUS TOKA3aHUH HE IPEBBIINACT 2 MUH).
Omnpenenenne pH mposomsat npu 25+2°C, B MPOTHBHOM CIydac HEOO-
XOIUMO CAENaTh COOTBETCTBYyIOIME monpasku. [Ipn m3mepennm pH
CHJIBHO KHCIBIX M CHIBHO LICTOYHBIX PACTBOPOB NPH TEMIICPATypax
6muskux k 0°C, unu npu u3mepennu pH pacTBopoB ¢ oueHb Manoii Oy-
(dbepHOH eMKOCTPIO (HApPUMEP, JUCTH/UTMPOBAHHOW BOJBI) BPEMS
VCTAHOBJICHUS NOKA3aHUH MOJKET HOCTUTaTh HECKONBKHUX MUHYT. [Ipu
n3mepeHun pH B HEBOIHEIX M CMEIIAHHBIX PACTBOPHTCIAX, & TAKKE B
HEKOTOPHIX KOIOWAHBIX CHCTEMAX CICAYCT UMETh B BHUAY, UTO MOJY-
yeHHbIC 3HaucHU pH SBIMrOTCS YCIOBHBIMH.
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KonTpoabHbie Bonpocel

1. Hanucamo na oocke ypasnenue ouccoyuayuitt 600bl. OObICHUMb peaKyuio.
2. Ymo maxoe 6000poonblii noxazameiv? Feo nasnavenue. 3. Kaxue cnocobwi
usgecmuvl 0N onpedenieHus KUCIOMHocmy pacmeopog? 4. Memoouxa onpe-
Oenenus obueil kucromuocmu. Om ye2o 3asucum OAHHGIL NOKA3aMenb?
5. Jlamv onpedenenue nonamuio: akmueHas xkuciomuocme. Kax onpedeniem-
¢ akmugHas Kuciomuocmy. Kaxogo eé sHauenue ONa 6UOIOUYECKUX PACMEO-
po8 dicueo2o opeanusma? 6. B uem cymyHocms onpedenenis 8000poOHO20 No-
Kasamens ¢ NOMOUbIO OOHOYBEMHO20 UHOUKAmMopa?

3AHATHE 3. IPUT'OTOBJEHHUE BY®EPHBIX PACTBOPOB.
CBOVICTBA BY®EPHBIX PACTBOPOB

Lens 3auamusn: usyuums ocHOGHbIE ceoticmea OyghepHbix pacmaopos; buo-
JoeuecKie OyghepHvie cucmemvl.

BydepHpiMu  pacTBOpaMH HA3BIBAIOTCS PACTBOPBL, COXPAHSIIOIINE
HEHM3MEHHBIMH 3HaucHus pH mpu pazOasneHnn vy A00aBIcHHHA HEOOb-
LIOTO KOMHYECTBA CHIIBHOM KUCTOTH MM ocHOBaHMs. [IpoTonurnueckue
OvdepHbIC PacTBOPBI MPEICTABIAIOT CMECH NICKTPOTHTOB, COACPIKALINC
OJHOUMCHHBIC HOHBI.

B nabopaTtopHoi npakTHKE NONMb3VIOTCS OY(GEPHBIMH PACTBOPAMH C
3apaHee W3BECTHRIMH 3HavcHusMH pH. Wrtax, npuroroneHue OyghepHBIX
PacTBOPOB OCYILECTBISCTCS HPU HCIOIb30BAHHH PACTBOPOB Cnaboi
KHCIOTHI H €€ COJM € CHJIBHBIM OCHOBAaHUEM WM CNaboro OCHOBAHUS U
€ro COJIM ¢ CWIBHOM KHCIOTOH. 3aTeM, M3MCHSIS KOIMUCCTBCHHEIC CO-
OTHOLICHMSI KOMIIOHCHTOB, TOTOBAT Oy(pepHBIC pacTBOPHI € 3aTaHHBIM
3HaucHUEM pH.

CeroiicTBa 0ydepHbIX pacTBOpPOB

1. 3nauenne pH mpaxTudecky ocTaéres HEM3MEHHBIM TPU pa3das-
aeuuu. W muime nipu oucHb Gosbinom pasdasiaenuu (B 104 u Oonee) 3Ha-
gerue pH mosker m3mernThea Ha 0,5-1,0 eanmann. Kpome toro, mpu To4-
HOM wm3MepeHnu pH cnexyeT yunThiBate M3MEHEHMsT KO3((ULIMEHTOB
AKTUBHOCTH KHCIOTHl M OCHOBAHHS, & OHH H3MCHSIOTCH MO-Pa3HOMY
JUTS 3aPSKCHHBIX M HE3aPSKCHHBIX 3JICKTPOIUTOB.

2. Bydepusie pacteopsl Maio m3meraoT pH npu gobaBnennn He-
0OBIIOTr0 KOTHYCCTBA CHIIBHOM KHUCIOTHI WM CHIBHOTO OCHOBAHHSL.

3. Ilpu paBeHCTBE KOHLCHTpauwi Oy(hepHOH KHCIoTh U Oy pepHo-
ro ocuoanmsi C(Oyd. k-ta) = C(Oyd. ocH.) kaxapiii OydepHbIil
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PacTBOP XapaKTECPU3YETCs COMPOTHBISIEMOCTBIO K H3MeHeHMsIM. Ko~
YECTBCHHO ¢ BhIpaxaroT OydepHoii émkocTbio B, koTOpas onpenens-
CTCA YHUC/IOM MOJIb 3KBUBAJICHTOB KHUCJIOTBI WU OCHOBAaHH:A, KOTOPBIC
HeoOxomumbl i cMmemenuss pH 1a GydepHoro pactBopa Ha OxHY
CIUHULLY.

O06bryHO ompeaessiroTes OydepHas emrocts 1o kuciore (Ba) u
Oydepnast emMrocTs o wmenoun (Bb).

Ba=n(H:0")m06. / V 6yd.p-p xApH Bb = n(OH")106. / Voyd. p-p xApH

BydepHas EMKOCTh 3aBUCHT OT psifa (PAKTOPOB: UCM BBIIIEC KOH-
LCHTPALUH KOMIIOHEHTOB Oy(depHoro pactsopa, TeM Oombiie ero Oy-
depras EmMrocTh, OydepHas EMKOCTh 3aBHCHT OT COOTHOIICHHS KOH-
LCHTpAUUMH KOMIIOHCHTOB, a, ciegoBareabHOo, or pH Oydepa. [lpu
pH = pKa O6ydepnas émkxocts Maxcumanbha. ocratounoe OydepHoe
JcicTBUEe HAOMIONACTCS, €CH KOHLCHTPALUSI OJXHOTO H3 KOMIIOHCHTOB
MPEBBIIIACT KOHLCHTPAIMIO Apyroro He Oonee, uem B 10 pa3. Taxum
oOpasom, uatepsan Oydepuoro aevicteusa pH = pKa+ 1.

Bansinue passenenus u koHueHTpanuu Ha pH 0ydepHbix pac-
TBOPOB U Oy(epHyr emkocTh. KOHICHTpaIs HOHOB BOAOpoaa Oy-
(dbepHOro pacTBopa 3aBHCHUT OT KOHCTAHTH JUCCOLMUALMH CIad0ro
ANICKTPOJIUTA U COOTHOLICHHSI KOHLCHTPALMH KUCIOTHI U COJTH:

[Kucnora]

[H']=Ka [Conb)

Ecmu Gygephriii pacteop pazbasute B 10-20 pa3, To 3aMeTHOrO
n3meHeHus pH He HaGmromacTcs, Tak Kak MpH pa3OaBICHUM WM KOH-
LCHTPUPOBAHHHM OJHOBPEMCHHO H3MCHSICTCS KOHLCHTpauus OOOUX
KOMITOHCHTOB, & UX COOTHOLICHHE OCTACTCS TAKUM JKE, HAIIPUMED:

10[KucnoTa)

_ [Kucnora] /10 o
=Ka [H']=Ka 10[Cosb|

H+
[H'] [Comp]/10 °
Koneuno, Hexoropoe mameHeHHe pH IPOHMCXOAHT, MOCKOIBKY C
YMEHBIICHHUEM KOHLCHTPALMH, YBEIMUHUBACTCS CTETICHb AMCCOLMALIAN
€nabod KUCIOTHL, 2 YMEHBIICHHE KOHLICHTPALMN CIIOH TAKXKE H3MEHSCT
ctencHb ruaponn3a. OqHaKo 3TO H3MEHEHUE BEChbMa HE3HAUNTCIBHO.
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CnocoOHOCTh Oy (PepHBIX CHCTEM MOAICPKUBATH MOCTOSIHHOS 3HA-
yenne pH He sBAsIeTcs GecnpeaenbHOM, OHA OrpaHUdCcHa. DTOT Npeaet
xapakrepusyercs OydepHoii emMkocTrio. Byjepnasi emxocts B — sto
KOIUYCCTBO BCIICCTBA 3KBHBAJCHTA CUJIBHON KUCJIOTHI WIH CHJIBHOTO
OCHOBAHUS, KOTOpOe ciaeayeT mobasuth k 1 a1 OydepHOro pacrsopa,
yT00BI H3MEHUTD ero pH Ha exuHUITY.

3apnanue 1. llpuroroButs 0ydepHblii pacTBOp.
Ilpubopei: mTatuB ¢ MPOOHPKaMH, TPAIYUPOBAHHBIC MHUIICTKH HA
10 m71, rnaznHas nunetka. Peakmueni: xanuii GocHOpHOKUCTBINA OJHO-
samemeHubit 0,15 H pactBop; Hatpuii ¢ochOpHOKUCITEIN ABY3aMe-
menssi 0,15 H pactsop; yrcycnas kucnora 0,1 H pactsop; ykcycHbIi
Hatpuit 0,1 H pacTBop; yHHUBEpcanbHBIH HHAMKATOP. X00 padombvi:
1) B npexsaputeIsHO IPOHYMEPOBAHHBIC IIECTh MPOOHPOK HATHBAIOT
PacTBOPEl YKCYCHOH KHCTIOTH M YKCYCHOKHCIOrO HATPHS B CICAYIO-
IUX COOTHOICHMUX (Tadm. 1)
Tabauna 1
AuerarHas OydepHas cucrema

Howmep ripoSupkn

PactBOp 1 2 3 6
Kommiectso 0,11 pactBopa CH3COOH, Mt 8 5 3 2 1
Kommiectso 0,11 pactBopa CH3COONa, M| 1 2 5 7 8 9

3naueHue pH paccuntaHHoe 371 4,0 | 46 5,0 5,2 5,6

3uauenue pH HalileHHOE B OIIbITE

K mpuroToBneHHBIM cMecaM JOOABIMIOT HO 2 KAILUTH YHUBEPCATIbHO-
IO WHIUKATOPA U MO XapakTepy OKPAacKH ompeienioT 3HadeHus pH
I KQXKI0H CMECH.

2) Hymepyror Bocemp mpodupok, Hamusas B HuX 0,15% pactBopsr
KH>PO4u Na:HPO, B criegyroimem COOTHOIMCHUH:

Tabmuua 2
®docharHas OydepHas cucrema
Howmep rmpoSupkn
Pactsop 1 2 3 4 5 6 7 8

0,15%pacTBOp
KH:POs . w1 9,5 9,0 8,0 7.0 6.0 5,0 4.0 3,0
0,15%pacTBOp
NasHPOu, v 0,5 1,0 2.0 3,0 4.0 5,0 6.0 7.0
3uaverme pH 559 | 551 | 624 | 647 | 6,64 | 681 | 698 | 7,17
paccuruTaHHOE
3nauenue pH
HalIeHHOE
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CoxepskuMOe KaXKAONW NPOOHUPKH TINATSIBHO Pa3sMCIIHBAOT. B
JPYTHE BOCEMb MPOOHPOK, 3apaHee MPOHYMEPOBAHHBIX, OTMEPSIOT IO
6 MJI IpUrOTOBICHHBIX Oy(hepHEIX pacTBopoB. OcTrasimrecs B mpodup-
kax | u 8 pacTBOpPHI UCTIONMB3YIOT NS ONPEIACICHUS NPUOIMKCHHOTO
pH ¢ momomb0 YHUBEpCATBHOTO MHAWKATOPA H HA OCHOBAHHHU 3TOTO
OTPEACACHUS TOAOHPAIOT COOTBETCTBYIOIIUN OJHOLBETHBINA WHIHKA-
TOp W3 Ipynmbl HUTPOGECHOIOB A TouHOoro ompeaencHus pH mpuro-
ToBNcHHBIX OydepHsix pactBopos. [lo 1 M unnukaropa 100aBIsOT B
KXKIYIO U3 BOCBMH HPOOUPOK, B KOTOPHIC OBLTH HATHTHI IO 6 MIT MPH-
rotoBicHHEIX Oy(deprbeix cMeceil. CoaepkumMoe NpOOHPOK TIIATEIBEHO
MEPEMEIITUBAIOT H HA OCHOBAHWUH H3MCHHBLICHCS OKPACKH OMPEACIAIOT
pH xaxxnoii OyepHOl cMecH, HCTIONB3YS JJIS 3TOTO CTAHJAPTHBIC 3Ta-
JIOHBI C TEM K€ MHAUKATOpoM. Pesynbratel onpeaencaus pH BHocaT B
Tabmuiy 2.

3anauue 2. U3syuurts OydepHoe aeiicTBHE pacTBOPOB.

B xon6ouky otMepstoT 4 MIT YKCYCHOH KUCTOTHI U 16 M YKCYCHO-
kucjoro Hatpus. Coaep:kuMoe KOJOOUYKH TINATSIBHO MSPCMCIIHBAIOT.
Hywmepytor uetpipe mpoOupku. B mpobupxu Nel u Ne3 ormepsror mo
5 M1 npuroToBIeHHOH OydepHol cMecH, a B mpodupku Ne2 u Ned — o
5 mn muctwinuposanHo# Boawl. B mpoOupku Nel u Ne2 nobasmsrot mo
1-2 kamnu deHoAPTaNCHHA U UX COACPKUMOE TUTPYIOT U3 OFOPETKH IIIC-
JIOYBIO, BES CUET MO KAIUTSAM A0 MOSBICHHS PO30BOT0 OKPALIUBAHUSL.

B npoGupku Ne3 u Ned4 nobapmsaror no 1-2 xammu KOHIO KpacHOTo
U TUTPYIOT COJITHON KUCIOTOM, OTCUHTHIBAS KAIUTH A0 MOSBICHHS CH-
HETO OKPAIIWBAHHI.

Caenarp BEIBOJ M OOBSICHUTD, OUEMY AJISl UBMECHCHUS PCAKLMU B
nmpodupky Nel HeoOxoxanMo 106aBHTE OONBINE INETOYH, YEM B MPOOHP-
ky Ne2, a B npoOupky Ne3 Gomble KHCIOTEHL, YeM B MPpoOupky Ned.

3apanue 3. U3yuuts Biusinue passenenusi Ha pH GydepHoro
pacTBopa H 0y(epHyr0 eMKOCTh.

BepyT Tpu konGouku. B kakayio U3 HUX OTMEPSIOT MO 5 MI VK-
CYCHOU KHCIOTHl M MmO 5 mn ykcycHokucnoro Hatpus. Coneprxumoe
konbouku Nel ocCTaBIsOT HEpasOABICHHBIM, COACPKUMOE KOJIOOUKH
No2 pazbassstroT B 2 pasa, AT YETO K MOAYICHHOH OydepHOi cvecu
JM00aBISIOT paBHbIH 006eM Bob! (10 M) U cogepxkumoe komOouku Ne3
pasbasmsiror B 4 pasza, ams yero B Hee Aodasmitor 30 mut Bogsl. Coaep-
JKUMOC B KXKJIOW KOIOOUKE NEPEMEIINBAIOT M UCTIONB3YIOT A OTBITA.

HymepyroT Tpu mpoOHPKH, COOTBETCTBCHHO OTMEPSIOT MO 2 MI
Ov(epHBIX PAcTBOPOB: HEpa30aBICHHBIN, pa30aBICHHBIN B 2 pasza
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U pa30aBicHHBIH B 4 pa3a. 3aTeM JOOABILIIOT MO 3 KaIlTH VHUBEPCATb-
HOTO MHIMKATOpa U MO OKpacke YUHTHBaKT peakumo (pH) kaxmoro
Oydepnoro pacteopa. OObICHUTE B BBIBOJC, U3MEHseTcs au pH mpu
passeacHun Oy(HEPHOro PacTBOpa U MOUECMY

3aganue 4. BydepHas eMKOCTh OHOJIOrHYECKHX KUAKOCTEHH,

Ilpubopei: mratie ¢ npodUpKamu, T'PaiyHPOBAHHBIC MHIICTKH,
rI1a3Has nuneTka, npubdbop Muxasmuca, yammku (apdopossie. Peakmui-
evi: enxuii Hatpuit 0,1 H pacreop; comsnas kucmora 0,1 H pactsop;
VHHBEPCATBHBIH HHIUKATOP; (eHom(TancHH; KOHrO KpacHbIH, BOAA,
MOJIOKO, CBIBOPOTKA KPOBH, CITIOHA. X00 padomui: 1lpu momomy yHU-
BEPCANBHOIO HHAMKATOpa cHadana B (apdoposoli yamke mpuOTHKCH-
HO onpeaensor pH uccaeayeMbix KUAKOCTSH, YTOOB YOSAUTHCS, UTO
BCE OHHM UMCIOT MPAKTHUECKH HEUTPATBHYIO PEAKLHIO CPEIbL.

OTMEPSIOT B OTACIBHBIC MPOOHUPKH MO 5 M HCCICAYEMBIX HKHIKO-
CTCH, K KaKI0W M3 HUX A0GaBmsror mo 2-3 kammu ¢eHoadTancuHa u
TUTPYIOT U3 OIOPETKH LICNIOYBIO, BEAA CUCT KAILULIM, A0 MOSBICHHS PO-
30Boro okpamuBanus. [loce 3Toro eme pa3 OTMEPSIOT Mo 5 MIT Uccie-
JOYEMBIX JKHIKOCTCH B OTACIBHBIC MPOOUPKH, OOABISIOT K KLKIOU MO
2-3 KaIM KOHrO KPaCHOTO U THUTPYIOT U3 OIOPETKU CONSHOM KHUCIOTOH,
BEAS CUCT KaIULIM, IO MEpexXoa KPacHOH OKPacKH B CHHIOW. Pesymb-
TaThl 3AIUCHIBAIOT B TCTPAIb.

Omnpenenute, Kakas W3 HCCIACAYEMBIX JKUAKOCTCH o0mamaeT
HauOonbei OydepHoit emkocThio? [0 OTHOICHHMIO K KAaKUM BELIC-
cTBaM (KHCIOTE WM IIETOYH) BhIpaxKeHa Gonpiie OydepHas eMKOCTh Y
OUOIOTHYCCKUX JKUAKOCTCH?

3apanue 5. [locmoTpeTh yueOHble puabmbl: «BydepHbie pac-
TBOPBb», «Cnoco0bl nojiydeHus: 0ydepHoro pacrsopay.

KonTpoabHbie Bonpocel
1. Cgoticmea 6yghepnvix pacmeopos. BaxcHvie buonozuveckue 0ygepHvie cu-
cmemvl? 2. H3 Kakux eeujecme MOXCHO npucomosums 0OygepHvie pacmeo-
pwi?3. Kaxumu ceoticmeamu obnadaiom OyghepHvie pacmeopsl, ux 3Havenue?
4. Kaxue byghepnvie cucmemul coOOepAICAMC 8 KPOBU ICUBOMHO20?
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3AHATHUE 4. KOJUVIOUWJIHBIE PACTBOPBI

lle}lb SAHAMUAL. USYUUMDb Memoobl noJiydeHu: KOJTOUOHBIX pacmeopoe,
O3HAKOMUMbCA C ONIMMUYECKUMYU C8Oticmeamu Komoudelxpacmeopoe.

KonnouaHsie pacTBopbl — yabTpa MHKPOTETCPOICHHBIC CHCTC-
MBI, B KOTOPBIX AMCIEpcHas (haza HEpacTBOPHMa B JUCICPCHOHHOM
cpeae. CTpyKTypHOH €AMHULCH AUCHCPCHOM (hasbl SABJSIOTCS MHULICT-
ae1. KonnonaHele pacTBopbl GH3NYECKH aKTHUBHBI, T.€. CIOCOOHBI pac-
CCHBATh CBET, UMEIOT Manyl0 CKOPOCTh AuGdVY3HU, XapaKTCPU3VIOTCA
MaJIol M HEMOCTOSHHON BEIHYMHOM OCMOTHUYCCKOTO AaBicHus. B dap-
MAIICBTUYCCKOM MPaKTHKE HUCTIONB3YIOT ABE PVl KOJUTOHIHBIX Mpe-
MAPaTOB. 3AIMIICHHBIC KOJIOUBI U KOJUIOWIHBIC SICKTPOIUTHI (TIOTY-
KOJIJIOUBI). 3AIMUIICHHBIC KOJLIOUABI COCTOAT M3 KOJIOWAHOTO KOM-
MOHEHTA (HampuMmep, cepedpa B KOMIOWAHOM pasapoOICHHUN) U BBICO-
komouiekysipHoro semectea (BMC). baaromaps BMC nosepxHOCTB
KOJIJIOUIHOTO KOMITOHEHTa TuApoduin3upyercs, oOyCIOBIHBACT pac-
TBOPUMOCTh. B MEAMIIMHCKON MPAaKTHKE HCMOIB3YIOT KOIAPTON, MPo-
Taproi, UXTHOA. PacTBOPHI 3aIMUIICHHBIX KOJJIOUIOB TOTOBIT B Macco-
00BEMHOM KOHLCHTpPALMH. TEXHONIOTHS AAHHBIX PACTBOPOB BKIIOYACT
o0IIHMEe CTAAWU HM3TOTOBICHHS PACTBOPOB. PAacTBOpEHHE, (PUIBTpPOBa-
HHE, OLICHKA KaueCcTBa, YIAKOBKa, o(opMIcHHE. 3alHIICHHEIC KOLIO-
HABl CHOCOOHBI HEOTPAHMYECHHO HAaOVXaTh W CaMOIPOM3BOJBHO Mpe-
Bpamarbecs B pacTBop. PUIBTPOBAHHE BOJHBIX PACTBOPOB 3aINUIICH-
HBIX KOJUTOHZOB MPOBOAMTCS Yepe3 PhIXIBN TaMroH Barbl. He peko-
MEHIYETCS MOJIB30BAThCA (PUIBTPOBATBHON OyMarou, T.K. MpH CMavu-
BaHHUH BOJOH OHA MPHUOOPETACT NOBEPXHOCTHBIA OTPHULIATCIIEHBIN 3apsi
U KOJUTOHABI MOTYT KOAryJHpPOBAaTh, YTO MOXKET NPUBECTH K MOTEPE
mucriepcHor daswl. [IpoTapron u komapron npeacTaBiasioT coboit
KOJIJIOUIHBIC MpenapaTsl cepedpa, 3aliMIICHHOTO MPOAYKTAMHU THOPO-
mu3a 6enka. M3rotoeneHue pacTBOPOB KOJIAProia U MPOTApProia 3aBH-
CHUT OT COACPaHHS B HUX KOJUTOHTHOTO cepedpa u OeaKa: mpoTapron
cogepxurt 7,8-8,3 % cepebpa, npoaykrel ruaponusa 6enka 92 %; koi-
napron coaep:kut He menee 70 % cepedpa u okono 30 % — coCTaBIAOT
HATPHUCBBIC CONU TU3ATBOMHOBOH H MPOTAIbOUHOBOH KHCIOT. PacTBo-
PBl IPOTAProja roTOBAT, PACCHINAS MPOTAPTOT HA MOBEPXHOCTH BOJBI
OYHMIIICHHOHN U OCTaB/Iss A0 moaHOTO pactBopeHus (15-20 munyt). Pac-
TBOp PUABTPYIOT uepe3 HeOOMBIIOW TAMIIOH BaTH BO (pIakoH opaHke-
BOro CTeKkja U oQopMISIIOT K OTHYyCKY. PacTBOp Kommaprona MoOeT
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00pa3oBaThCsl CAMOTIPOU3BOIBHO MPH MOMELICHHH KOJLJIAProjia B BOAY.
OaHaKO ¢ LEMBI0 YCKOPSHHUS MPOLECCa HAOYXAHHS KOJUTAPTON PEKO-
MCHIYETCS PacTepPeTh ¢ HEOOIBIIUM KOJHYSCTBOM BOBI M IMOCTEIICHHO
J00aBIATh OCTANTBHOS KOJUYSCTBO BOABI OYHINCHHOH. [IpurorosneH-
HBIH pacTBOP QUIBTPYIOT BO (PIaKOH OPAHIKEBOrO CTEKIIA.

3apanue 1. Ilony4yeHne KOJIOHAHOTO PACTBOPA KAHH(OIH,
(penondranenna, cepnl.

Kanudons u deHoadTancHH CPABHUTEIHPHO XOPOIIO PACTBOPUMBI
B CIIMPTE M OUCHb IIOXO PACTBOPAIOTCA B BoAc. Bona ke B cBorO oue-
Peab XOPOILIO CMEIIMBACTCS €O CIUpTOM. Eciau cMemars ciupToBon
pacTBop karuponu wim peHondrancuHa ¢ BOAOH, TO MOJICKYJIbI 3TUX
BELICCTB OYIyT KOHACHCHUPOBATHC MEXKAY COOOM, 00pasyst YaCTHUIKH,
COOTBETCTBYIOLINE pa3Mepa YacTUUCK 30J11. AHATOTHYHOE SIBJICHHC
MPOUCXOAUT C CEPOH, KOTOpas PACTBOPHUMA B TOPAYUCM CITUPTE U Hepac-
TBOPUMA B BOJE.

Ilpuboper: mitatuB ¢ mPoOUPKaMH, CIUPTOBKA. Peakmueni: kaHu-
¢dosap 1% crmpToBoii pacTBOP, BOAA AUCTHLIMPOBAHHAS, cepa, deHoadTa-
neuH 1% cnupToBO pacTBOp, CIUPT ITUIOBHIN. X0 padomut: 1) B nee
MPOOHPKH HAMBAOT 1O 3-4 MII BOAB U B OJHY W3 HUX J0OABISIOT
2-3 xammu kaHuoan, a Bo BTopyo — (enondranenna. 2) B npobupky
HAJTUBAIOT 3-4 MJI 3THIOBOTO CIIUPTA, A0OABISIOT MICTIOTKY CEPBI H HATPE-
BAIOT 1O TONHOTO PAacTBOPEHHS Cephl. B apyryio mpoOHpKy HATHBAKOT
3-4 M1 BOABI U K HE M00aBISIOT HEOOBIIOS KOMUUISCTBO MOYUCHHOTO
CIHPTOBOTO PACTBOPA CEPhl. Y TONYYCHHBIX PACTBOPOB HAOMIOAACTCS
omanecueHuys. [lomyuaeHHbIE pe3yasTaThl 000CHOBATH B BHIBOC.

3aganue 2. IosyyeHue ruapo30Jis THAPATA OKHCH JKeJie3a

XIopUCTOE HKENE30 SABIICTCS COMBIO CHITBHON KHCIIOTHI B ¢1aboro oc-
HOBAHHS U KaK BCE COJIH MOJ00HOT0 COCTaBa THAPOIU3YETCS B BOACS ¢ 00pa-
30BaHHCM THAPOOKHUCH MCTAILIA U CUIBHON KHCIOTHI

FeCl; + 3H,0 — Fe(OH); + 3HCI
W3 pByx BemecTs, 0Opa3yIOMMXCS B PE3VIbTATC THAPONN3A, KO-
JIOUIHBIA PACTBOP AACT TO, KOTOPOE MATO PACTBOPHUMO B BOJE.

Fe [ OHJ; FeCl; Fe** + Cr

a0po adcopbynonnbLii cnoi C80600HbIE UOHBI
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Oobpasyromasics B HEOOBIIOM KOJIHUYSCTBE XJIOPOKUCH KEJIC3a
JUCCOLIMHUPYET HA HOHBI, KOTOPHIC aACOPOUPYIOTCS HA MOBEPXHOCTH
KOMJIONUAHBIX YaCTULl 1 O6CCH€‘II/IBaIOT nux YCTOI\/'I‘{I/IBOCTL.

Fe(OH); + HCl — FeOCl + 2H,0
FeOCl . FeO" + CI-

Ilpuéboper: wtatus ¢ npoOUpKamu, CUpToBKA. Peakmugnl: Xmo-
pHCTOE KENe30, KOHLECHTPUPOBAHHBIH PacTBOp, BOJA TUCTUIITHPOBAH-
Has. Xo0 pabomsi: B 1Be MPOOHPKH HanuBarT no 3-4 ma Boxel. B ox-
HOU M3 HHUX BOJAY HArPECBAIOT A0 KHUIICHUA, 3aTeM B 00€ HMPOOHPKHU 10-
OaBIAIOT IO HECKOJBKO Kallelb XJIOPHOTO JKEJNEe3a M IMPEKPaIlaroT
HarpeBanue. HaOnroneHus 3amucarh B TETpaab, a MOJNYYCHHBIH 3071b
THAPOOKHCH JKE1€3a OCTABUTH IS IOCIICIYIOIINX OIBITOB.

3apnanue 3. Ilony4yenne ruaposzonsi GepauHckoi aazypu. [lpu
B3aUMOJICHCTBUM JKEITOU KPOBSHOU COMH (KEIC3UCTOCHHEPOIUCTOrO
KaIus) C XJIOPHUCTBIM JKEJIC30M 00pa3yeTcsi HOBOC BELICCTBO-
OcpauHCKas Ja3yph (KEIC3UCTO-CHHEPOAUCTOS KENe30). bepauHckas
7a3ypb KOHACHCHPYETCS B KOJUIOMIHBIC YACTHIKH CTAOMITU3UPYIOIHC-
Csl B pacTBOPE aACOPOMPOBAHHBIMU HA HUX MOJICKYJIAMH JKEJIC3UCTOCH-
HCPOAKCTOTO KU

1. 3K4 Fe(CN)s + 4FeCls — 12KCl + Fes [Fe(CN)s]s
2. [Fes [Fe(CN)s]s] + Ku Fe(CN)s — i
— [Fey [FG(CN)6]3]n x Ky FG(CN)6 X FG(CN)64 + K*

Ilpubopei: mTatus ¢ NpoOHPKaMU, THICTKU. Peakmugpl: xentas
kpoesiHas coab 0,1 % pactBop, xmopucroe xene3o 2% pacTsop.
X00 pabompi: B IpoOUPKY HATUBAIOT 4-5 MIT pacTBOpa XKEIATOH KPOBSI-
HOWM comu 1 100aBsttoT 1-2 Karu pacTBopa XJIopucToro kee3a. O0s-
3yeTCs COJIb OCPNUHCKOH f1a3ypu cuHero 1eeta. [lomydeHHBIH Pe3y.ib-
TaT 3aMucaTh B BHIBOJE, & MONYUCHHBIH 30/1b OCTABIAIOT A CIACAYIO-
IIHX OIBITOB.

KonTponsHbie Bonpocsl
1. Kaxue pacmegopsi Ha3v18aromcs KOJLMOUOHbIMU. Kaxumu Memooamy MOXCHO
NOMVYUMb KOJOUOHbIE pacmeopul? 2. Yem omauuaiomes KOJNIOUOHbIE pac-
maopwt om cycnensuti? 3. Ymo maxoe onanecyenyua? 4. Kaxumu onmuvecxu-
My ceoticmgamu 0b1ao0aro KououoHvle pacmeopel? 5. Ocobennocmit nomyde-
HUA 2UOPO30Ja 2UOPAMA OKUCH Jcesie3d, 2UOPO307a OepIUHCKO a3yl
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3AHATHE 5. KOAT'YJAIUA KOJUIOUIHBIX PACTBOPOB

Leny 3anamusn: uzyuumo aeieHue 06pamumMol 1 HeoOpamumol Koazy-
JAYUY MUHEPATILHO20 U OPSAHUYECKO20 KOMMoUuoa. Pazobpamv KOJINOUOHVIO
sauumy 6eKo8 U MUHePATbHbIX KOINMOUOHBIX pacmeopos. Pasobpamye xoso-
UOHVIO 30MUmy 6eK08 U MUHEPATLHBIX KOJIOUOHBIX PACBOPOS.

Koaryasiuns. Kommouwgsele cucTtembl 00mafaroT —pa3iudHON
VCTOMYHBOCTBIO. Bce OHHM CTPEeMATCS K YMEHBIICHUIO CBOOOJHOH MO-
BCPXHOCTHOM 3HEPIHHM 3a CUYCT COKPAIUCHHUS YICIbHOH MOBEPXHOCTH
KOJIJIOUIHBIX YaCTHLI, YTO MPOUCXOTUT NPU UX CTPEMICHHH K 00BCIU-
HCHHIO. Y ICNbHAS MOBEPXHOCTh 3THUX YACTHI] OUCHb BEITHKA, IMO3TOMY
OHHU U 00MafaroT OOIbIIUM H30BITKOM NOBEPXHOCTHOHW SHEPIHH, UTO, B
CBOIO O4Uepeb, BEAET K TEPMOAMHAMHUYECKON HEYCTOMUHMBOCTH KOJIIO-
HIHBIX CHCTCM.

IIpouecc 00bearHEeHHST KOJUIOHAHBIX YaCTHI B 00Jiee KpYIHbIe
arperatbl Ha3bIBAETCS KOArYJIsIHEH.

Junamuxa npouecca xkoaryiasuun: [Ipu koarymamm aByx ya-
cTHI[ 3011 (TAaK HA3BIBACMBIX YACTHI[ MEPBOro MOPSIAKA) 00pa3yeTcs
0onee KpymHas 4acTHIA BTOPOro MOPSIAKA, KOTOpas MOXKET o0beau-
HATBCS C €IIE OAHON YaCTHUICH MEPBOTO MOpPsAKa, o0pasys 4acTHIy
TpeTbero MOPSIAKA, KOTOPas BHOBb NPUCOCAMHACT YACTHLYY MEPBOTO
MOpsAKa M TMPEBPALIACTCS B YACTHLY YeTBEPTOro MopsaKa u T.1O.
PacuéTel mokazamy, 4TO NMPHCOCAUHCHUE YACTHL HEPBHIX MOPSIKOB
MMPOUCXOAUT JICTYEC, YeM OOBCAMHCHUC YACTHI] 0O0JICC BRICOKUX IMOPSI-
koB. CyMMa BCEX YaCTHI B 30JI¢ IPU KOATYJISILMA HEIPEPHIBHO YMEHbB-
[IaeTCs, MPHYEM €CIM YUCIIO MCXOAHBIX YaCTHLl IEPBOro mopsaka nl
BCE BpeMsl YOBIBACT, TO YHCIO YACTHL BTOPOTO MOPsAKAa N2 BHavaje
VBEITUYMBACTCS, & 3aTeM YMEHbIaeTcs. UyTk OTCTaBas Mo BPEMEHH OT
n2 pacTéT KOIUYIECTBO YaCTHII TPETHETO MOpsAAKa N3, KOTOpoe, IPOHasa
CBOM MakCHUMyM, HAYMHACT Majatk. B 3T0 BpeMs BO3pacTacT KoIude-
CTBO YACTHILI CIIEAYIOWIETO MOPSAIKA U T 1.

Ckopoctb koaryasiuud. CaMOMPOU3BOIbHAS KOATYISINAS MHOTHX
30J1€H YacTo TPOTEKacT MeAJIeHHO. EE MOXHO YCKOPHTB, IOBBIIIAL
CKOPOCTh ABIKCHHUS YaCTHUL. DTO MOMOXKET UM MPEOJOICTh PACKIIHHH-
BAIOIICE JABJICHUC. YCKOPCHUC ABIIKCHHUS YACTHIl MOXKHO BBI3BATH,
HANpHUMEDP, MHOBBbILIEHHEM TeMmepaTtypbl pacrtsopa. lloBbienue
KOHUEHTPALIMH 30JI51 TAKXKC MPUBOIUT K YCKOPCHHUIO €TI0 KOAryJISILHH,
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MOCKOJIBKY C VBEIMYICHHECM KOHIICHTPAUUH PacTET Yucio 3P EKTHBHBIX
CTOIKHOBEHHM MEXIy MHUeTaMu. IIporecc koaryiamuu O4eHp dyB-
CTBUTC/ICH K JO0ABJICHUIO 3JIEKTPOJHTOB. JJIEKTPOJHT — BEIICCTBO,
KOTOPOE MPOBOIMUT JICKTPHUCCKUH TOK BCICIACTBUC JUCCOLIMALIMM HA
noHbl. [IpuMepaMu 31EKTPONUTOB MOTYT CIIYKUTh BOJHBIC PacTBOPHI
KHCIOT, COJICH U OCHOBaHMI U mp. HeGonpIye komuuecTsa 3IeKTpo-
TOB MOTVT PE3KO YCKOPUTh CKOPOCTh Koarymauud. ClieaoBaTenbHO, C
OIHOU CTOPOHBI, 3JCKTPOIUTH HEOOXOIUMBI AT CTAOHIH3ALMHA 30JICH,
a ¢ Apyroi — ux u30BITOYHOE NOOABICHHUE BEAET K KOATVIIILIUM 307ICH.
BausHue paznuiaHBIX 3JCKTPOTUTOB HA 3TOT MPOLIECC HEOANHAKOBO.

3aBHCHMOCTD KOATYJSIIHH OT BEJHYHHBI 3apsiga HOHA JJIeK-
Tpoaura. Koarynupyromee AeHCTBHE 3ICKTPOIUTOB 3aBHCUT OT BEIU-
YHHBI 3apsa HOHA, KOTOPBIH MPOTHBOMOIOKCH 3apsaay KOJUIOWTHOU
gactunsl. € HauOOJbIIEH CKOPOCTBIO KOATVIUPVIOT —3JIEKTPO-
HeHTpajbHbIe YacTHLbI. TaKkoe COCTOSHUE YACTHLE, 3apsSHKCHHOU 0
HAuana KoaryIsaLuy, HAIpHUMEp, HOIOKUTECITBHO, CTAHET BOBMOKHEIM B
TOM CIy4ae, €CJIU BCC NMPOTUBOUOHBI AU((PY3HOTO CIOA, 3apsKCHHBIC
OTPHULATEIIFHO, Oy YT MEPEMEIICHBI B aACOPOLHOHHBIN C/ToH. YeM BbI-
LI OKKETCA KOHLCHTPaLMs J0OABICHHOTO 3JICKTPOIUTA, TEM CHITBHEES
Oyaer cxar auddy3HOHHBIH CTOM, TEM MCHBINE CTAHET (-MTOTCHIMAT U
OBICTPEC MOUAET KOATY IS,

Kuneruka koaryasiuun. CkpbiTasi 1 siBHas Koaryasuus. Ecmu
B KOJUTOMTHBIH PacTBOp MEIJICHHO NOOABIATE 3JCKTPOJIHT, TO NMEPBBIC
€ro MOPLMH HE BIUAIOT HA 30ib. [Ipy yBENIMYECHHH KOHICHTpPALIUH
SMEKTPONNTA HAYMHACTCS OOpPAa30BaHME YACTHL HHU3IMIUX MOPSIKOB
(I, I u T.1.), KOTOPOE MPOTCKACT HE3AMETHO /IS HCBOOPYKEHHOTO
rJ1a3a ¥ MO3TOMY HAa3bIBACTCS CKPBITOH Koaryasinpei. JlanpHelmee
VBCITHUCHHE KOHLCHTPALUH JJICKTPOIUTA BEAET K HPOTPECCHBHOMY
Pa3BUTHIO MPOLIECCA KOATYIIALMH, MOBHIIICHUIO ¢¢ CKOPOCTH U COIPO-
BOKJACTCS MOSBACHUEM 4acTUIl 00J16¢ BBICOKHX TMOPSAKOB. 30/1b Mpe-
TCPIICBACT BHIAMMBIC HM3MCHCHUS: OH MYTHECT WM H3MCHSICTCS €ro
okpacka. [lpu stom BeamumHa (-MOTCHIMANA YACTHL YMCHBINACTCS.
Jta cragus mpoLEecca HA3BIBACTCSA sIBHOH Koaryjsuueii. llepexon
CKPBITOH KOAryJSIM{ B SIBHYIO HA3bIBACTCS MOPOrOM KOATYJISILHH:
€My COOTBETCTBYET NOPOroBas KOHLCHTPALMUS 3JCKTPOJIMTA, T.C. MU-
HHUMaJIbHAs KOHLCHTPALMS 3JICKTPOINTA, BHI3BIBAIOIIAS SIBHYIO KOAry-
0. (M3MepsieTes 3Ta BeTMUMHA MATITAMOJISIX Ha JTUTP 3074

21



3aganue 1. Koaryjsinust ruApo30Jisi THAPOOKHCH KeJie3a.

Ilpubopei: Oropetka, xomdbl Ha 50 M, mumetkd Ha 5-10 Mo
Peaxkmuepl: CBCKCIPUIOTOBICHHBIH PacTBOP THAPATa OKUCH JKEJe3a;
XJIOpUCTHIH HaTtpui 5% pacTBOp; cepHOKMCHbI Hatpud 1% pacTtsop;
skenesucrocuaepoauctsiii kamuid 0,01% pactsop. Xoo pabomei: B Tpu
KOJIOOUKH HATHBAIOT MO 5 MJI CBEKCIPHUIOTOBICHHOTO THAPO30I THA-
pata okucu keie3a. CoaepKuMoe nepBod KOIOOUKH THTPYIOT U3 010-
PETKH PacTBOPOM XJIOPHCTOTO HATPHS A0 MOMYTHCHHS PacTBOpPA; BO
BTOPOH KONOOYKE KOJJIOMOHBIH PacTBOP THUTPYIOT CEPHOKUCIBIM
HATPUCM U B TPEThEH KOMOOUKE PACTBOP THTPYIOT KEIC3UCTOCHHEPO-
JUCTBIM KanueM. [1onyueHHBIE pe3yapTaThl 3aMHCaTh B BEIBOJC.

3aganue 2. Koaryasiuusi MHHEPAJIBHOr0 H OPraHHYECKOro
xoanouga. Ipuboper: mratus ¢ npoOUpKamMu, OOPETKa, MHUIICTKH HA
10 Mn. Peakmu@gol: CBCKCTIPUTOTOBICHHBIN THAPO30Ib TUIPATA OKUCH
JKeme3a, 307b Oenka (Pa3BeACHHUE KEIATHHA), CCPHOKHUCIIBIA aMMOHHIT.
Xo00 pabomyi: B 1Be MpoOUPKH HATHUBAIOT MO 5 MJ THAPO30III THAPATA
OKHUCH kee3a 1 30ms O¢nka (pazaenbro). CoaepKUMOe KaKAOH Mpo-
OUPKU THUTPYIOT H3 OIOPETKH PACTBOPOM CEPHOKHCIOTO AMMOHHUSL.
B mpouecce THTpoBaHUS YCTAHABIUBAIOT, YTO IS KOATVILILHH Opra-
HHYCCKOTO KOIOWAA TPEeOYETCS 3HAYUTEIBHO OONBLIC 3JICKTPOIIHTA,
YeM U KOAryJsimuu MUHepaapHoro kosmowmaa. llocme koarymsmun
KOJIJIOUIOB B KKAYIO U3 PoOHpok 1o6asutk mo 5-10 M Boxer. [omy-
YCHHBIHA PE3yIbTaT PabOTH OTPA3UTh B BEIBOAC.

3apanue 3. Konnonanas samura. Opraaudyeckue KOJIOUABL TO-
MHMO 3JICKTPUYCCKOrO 3apsaia MMEIOT CINEC M THAPATALMOHHYIO 000-
JIOUKY, U OJid TOTO IITO6I>I BBI3BATH KOAryJIALUI0 TAKHUX KOJIJIOHUIOB,
HCOOXOAUMO JTHIINTh UX HE TOJBKO 3apsiaa, HO U THAPATALMOHHOMN
000JIOYKH, TOTAA KaK AJIS KOATY/ISIHH MHUHCPAJIbHBIX KOJLIOUAOB J0-
CTaTOYHO MOJABUTh UX ICKTPUUCCKHI 3apsa. OpraHuuccKue KOJIOH-
AbI, ,Z[O6aBJ'ICHHbIC K MUHCPAJIbHBIM MOI'YT INOBBICHUTDH YCTOﬁQHBOCTL u
nociaeaHuX. Takoe SBICHUE MOTYYHIO HA3BAHUE KOJIIOWIHOM 3aIlUTHI.
Mepoii 3amuTHOTO JCHCTBHS BBICOKOMOJICKYIISIPHBIX COCIHUHCHHUM SB-
JACTCA TaK HA3BIBACMOC «30JI0TOC YHUCIO» - TO MUHHMAJIBHOC KOJIHYC-
CTBO MHJLTUTPAMMOB CYXOTO BBICOKOMOIEKYILIPHOTO COCIHHCHUS, KO-
Topoe HeoOxoauMO A00aBuTh K 10 M1 cTaHIapTHOTO (KPacHOIO) 3011
30J10Ta AJIsL TOTO, YTOOBI MPEAOTBPATUTE €TI0 KOATYJISLUID (TIOCHHECHNUE)
mpu BBeACHUH B cuctemy | M 10% pactBopa ximopuaa HaTpus.
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Buonoruyeckoe 3HaueHHe KOJIOHAHOH 3amuThl. SBICHHE
KOJUJIOUTHOW 3allUTBl MMECT OONBINOC (PH3MOIOTHUCCKOE 3HAUCHUC:
MHOTHE THAPOGOOHBIC KOMJIOWABI M YACTHYKH B KPOBH M OHOIOTHUC-
CKHX KHIKOCTSAX 3aIUINCHBI OCNKaM{ OT Koarymauud. Tak, Oenku
KPOBH 3aIlMINAIOT KANCIbKH JKUPA, XOICCTCPHUH U PAX APYTUX THAPO-
¢bob6ubIx BernecTB. CHIKCHHE CTCIICHH 3TOH 3alUTHI IPHUBOIUT K OT-
JIOKCHUIO, HANPUMEP, XONCCTCPHHA M KalbLMI B CTCHKAX COCYIOB
(arepockiiepos). Ipeanoxkena Teopus, COrMacHO KOTOPOH THAPOQUIb-
HOCTh OCTIKOB KPOBH YEJIOBEKA U HX CIOCODOHOCTB K abcopOLuu Ha Xo-
JICCTEpUHE C BO3PACTOM YMECHBINACTCSA M COOTBETCTBCHHO MOHMKACTCS
VX 3aIUTHOE ACHCTBUE HA XOJIECTEPHH. XOIECCTEPHUH OTKIAIBIBACTCS B
CTCHKAX COCYJ0B, 0OVCIOBIMBAs BO3PACTHRIC H3MECHCHHS COCYAOB, & B
CBSI3H C OTHM H COOTBCTCTBYIOIHC H3MCHCHUS B TKaHIX. BeposTHO,
3TOT MPOLECC SBISCTCS OOHUM M3 CYLICCTBCHHBIX (DAaKTOPOB CTAPCHUS
opraHuzma.

[NoHmwKeHNE 3aUTHBIX CBOHCTB OCIKOB M APYTHX THAPO(HIBHBIX
COEUHEHUI B KPOBH MOXET MPUBECTH K BHINIAACHUIO CONEH MOUYEBOU
KHCIOTHL (TIpU TOAArpe), K 0OpasoBAHHIO KAMHEH B MOYKaX, MCUCHH,
MPOTOKAaX MHILCBAPUTENBHBIX JKENE3 U T.I. SIBICHHWC KONIOWAHOH 3a-
IIUTEL HMCIIONB3YETCS MPU H3TOTOBICHUU psaa (papMakomorHuecKux
MPEnapaToB; TaK, ObIIM MPEITOKCHBI 3aIIHIICHHBIE OCIKOM 30JIH Me-
TaIoB (KOIAProa U Ap.).

Ilpubopei: wrtatus ¢ npodupkamu, nurneTkd Ha 10 mn. Peakmu-
8bl. A30THOKHCIOC cepedpo 2% pactBop, keaatun 2% pacTBOp, HOAO-
rpeteiii 10 30-40°C, moBapennas comb 1% pacTBOp, XPOMOBOKHCIBIH
kamuii 0,5% pactBop. Xoo padomei: B e mpoOUpPKH HATUBAIOT IO
2-3 MJI pacTBOpa a30THOKUCIOrO cepedpa. B oaHy u3 HUX J00aBISIFOT
4-5 M1 pacTBOpa JKEJIATHHA, & BO BTOPYIO — TAKOE JKE KOIHIECTBO BO-
ael. 3ateM B 00¢ MPOOHPKU MO KAIuisaM JA00ABMISIOT PAacTBOP MOBAPCH-
HOU conn. B aBe mpoOupku HanMBaOT 1O 2-3 MJI PacTBOpa a30THOKHC-
aoro cepedpa. B ogny u3 Hux nobasnsror 3-4 M1 pacTBOpA KEJIATHHA,
a BO BTOPYIO — TaKOE K€ KOJIHYCCTBO BOJBL. 3areM B 00¢ MPOOHpPKH
noGaBisoT 1o 1-2 Ma xpomoBokucnoro kanus. [lonydueHHBIE pe3ynb-
TaThl OTOOPA3HUTE B BBIBOJC.

KonTponsHbie Bonpocsl
1. Ymo maxoe roazynayua? Kaxue euowvl xoazynsyuy useecmuuvl? 2. Obwsic-
HUMb AeleHUe 00pamumoti U Heobpamumol Koazyrayuy xouiouoos. 3. Om
yeeo sagucum Koazynupyrowee Oeiicmsue 2nexkmponumos? 4. Umo makoe
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KoanouoHas sawuma? Ilouemy opeanuyeckue KOJIIOUOHbIE pacmeopwl o0a-
Oarom 6oJiee 8bICOKON YCMOIYUGOCMbIO, YeM MuHepanvuvle? 5. Omauyumens-
Hble NPUSHAKYU NPOAGNEHUSL KOARYIAYUY MUHEPATIBHOZO U OP2AHUYECKO20 KOJ-
JIOUOA CEPHOKUCTbIM amMMOHUueM? ©. buonocuueckoe sHauenue KONOUOHON
3aUUMe.

3AHSITHE 6. IIOJIYYEHHUE 30JIEHN
U CTYAHEU KEJATHUHA. IUOPY3UA B CTYJAHAX

Lensy 3anusimusi: nponabmodams sigheHue Oupgysuu 6 cmyousx, nomy-
YUMb 30716 U3 HCENAMUHA.

Cmyonu (2zeiu) — CTpYKTYPHPOBAHHBEIC TOMOTCHHBIC CHCTEMBI, 3a-
MOTHEHHBIC JKHAKOCTBIO, KApKac KOTOPEIX 00pa30BaH MONCKYJIaMH BbI-
COKOMOJICKYISIPHEIX coeauHeHnd. B Hacrosmee Bpems tepmun «Ctya-
HU» BBITCCHSICTCS Gonee oOrmm mousitreM «l ey, CTyIHH TOXOKHU 10
CBOMCTBAM HA KOJUIOWAHBIC T'¢IH, B YACTHOCTH XapPaKTCPU3YIOTCA OTCYT-
CTBHEM TCKYYCCTH, CHOCOOHOCTBIO COXPaHATh (OPMY, HMPOYHOCTHIO H
VOPYTOCThE). DTH CBOWCTBA OOYC/OBICHB HATMYUEM IMPOHHU3BIBAOIICH
BECh OOBEM CTVAHS NPOCTPAHCTBCHHOM CETKH MakpoMonekyd. OmHako,
B OT/IMYME KOJIOUAHBIX TeJIH, CEUCHHUE CILIOIIHONW MPOCTPAHCTBEHHOU
CETKH HUMEET MOIEKYISIPHBIC pa3Mephl U OHa 00pazoBaHa HE BaHACPBa-
ANMbCOBBIMH, & XUMHUSCKUMH WITH BOAOPOJHBIMU CBsI3aMH. Takum oOpa-
30M, OCHOBHOE OTJIMYHE CTYAHCH OT KOJUTOMAHBIX TEICH COCTOHT B TOM,
YTO 3TO TOMOICHHBIC, 4 HE JUCTICPCHBIC CHCTEMBI.

Cryaan mony4arorcs Onaroiaps ACHCTBHIO MOJCKYISAPHBIX CHII
CLCIJICHMST MEXAY MAaKPOMOJCKYJIAMH OPraHHYCCKUX MOJIUMEPOB,
HAIpHUMEp, Kay4yKa, KCIATHHA, MOIUBHHIIALCTATA U AP. DNACTHIHBIC
CTyAHU, HaOyXas WIN TepsAs PACTBOPHUTENb, JIETKO H OOPaTHMO H3Me-
HAIOT CBOU 00beM. Tak Kak HOITIONICHUE PACTBOPUTEI 3HAYHTEIBHO
VBEITHYUBACT 00BEM CTYAHA, TO WX HA3BIBAIOT TAKXKE HAOVXAIOIIHMH
rensvu.  [lpupoaa cBs3ell MeEKAY 3ICMEHTAMH, COCTABIISEOLIUMHU
CTPYKTYPY, V PasHbIX CTYIHEH pa3muuHa. Y3IBl CETKH MOTYT OBITh
00yCIOBICHBI BOJOPOAHBIMU CBSI3SIMH, B3aHMOJCHUCTBHEM 3JICKTpHUC-
CKHX 3apsA0B HIW AWMOJNCH, a Takke XUMHUSCKUMH CBs3aMu. Ecmm
CBSI3U B CTYJHE SIBIAIOTCS BOJOPOIHBIMH WU JUIOTBHBIMH (3JICKTPO-
CTaTUYCCKUMH), TO HPOYHOCTh €r0 Maja, U OH JEIKO IUIABUTCA WU
paspywmaercs. [Ipuvepom Takux cHCTEM FBILIIOTCS CTYAHH XKCIATHHA,
arap-arapa.
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[Tomumo oOpazoBaHus CBA3CH MEKIY MONEKYJIAMH B H3BECTHBIX
VCIOBHSAX MOTYT BO3HHKATH CBS3U M MEXKIY YYACTKAMH OJZHOH M TOH
JK€ MAKpPOMOIICKYJIBI, €CITH OHA MMEET HECKOJBKO TPYIII, CIOCOOHBIX
B3aUMOJCHUCTBOBATE APYr C JOPYIOM, M MOJCKY/LIPHAS LETOYKA
HACTOIIBKO THOKA, YTO OTJCIBHBIC YacTH €€ B PE3YIbTaTe TEILIOBOTO
JBIJKCHHS MOTYT BCTyHathk B KOHTakT. [Ipm sTtomM oOpasyrorcs Tak
HA3BIBACMBIE ITOOYSPHBIC HITH KOPITYCKYJISPHBIC CTYAHU.

JKunkocTs B refsix U CTYIHIX MOXKET OBITh CBSA3aHHOU M CBOOOA-
Hot. CBs3aHHAs KUAKOCTh BXOAHUT B COCTaB COJIBBATHOW OOOIIOYKH.
CBs3aHHas BoAa 00IANACT OIPAHHMYCHHON MOJBHKHOCTBIO H co00IIacT
CTYAHAM TOBBIICHHYIO, N0 CPABHCHHIO C KHIKOCTBIO, MPOYHOCTE.
CBs3aHHasg BOJAA 3aMep3acT MpH 0ojee HHU3KOH TeMmmeparype, KoTopas
Moxket gocturarhb -15°C. [loHmkeHHas Temmneparypa 3aMep3aHus CBs-
3aHHOH BOJBI B MOYBE OOCCIICUYHBACT COXPAHHOCTh 3MMYIOLIMX CEMSH
WIH PACTCHUH 1 ONaronpusATHO BIHCT HA YPOXKAM.

OcHOBHAs YacTh JKUAKOCTH MCXAHWYICCKH BKITIOUYCHA B KapKac re-
7. YacTh KHAKOCTH, KOTOpPas HE BXOAHT B COMBBATHYIO (THIPATHYIO)
000JIOYUKY, HA3BIBAOT CBOOOMHON WM MMMOOWIH30BaHHOH. MexaHu-
YECKOE BKIFOUCHHE JKUIKOCTH B TYCHKH KapKaca NOZOOHO VACPIKAHUIO
B I'yOKe BIUTABIICHCS BOAbI. JKHIKOCTD BXOAUT B SMCHKH CTPYKTYPBI U
TEPSCT CBOKO MOABHIKHOCTE. B TO ke Bpems OOIbIIOE KOTHYECTBO BO-
JBl B TEJIIX M CTYIHAX COOOINACT MM CBOWCTBA, KOTOPBIC XapaKTCPHBI
IS SKUIKOCTCH.

3aganue 1. IonyueHue 30J1€if U cTyaHeil xmenaTuHa

IIpubopet: kKpuCTAITU3ATOP C BOJOH, SJICKTPOILIUTKA, XUMHUCCKUH
crakad Ha 250-500 M1, CTCKIIIHHAS TIAJIOUKA, BECH POTOBBIC C PA3HOBC-
COM, MCPHBIA IWJIHHAD, MTATHB ¢ OPOOHpKaMu. Peakmueovi: xenaTuH
CyxoH, Boga. Xo0 pabompl: OTBCIIUBAIOT | T KENATHHA, BHICHINAIOT B
cTakaH u 3amuBaoT 50 M1 XOMOAHOH BOABI. BBIACPKMBAIOT B TCUCHHC
20-30 MuH [ HAOYXAHHS JKEJIATHHA, TIOCNIE YEro COACPKUMOE CTaKaHa
HArPCBAKOT HA SICKTPOILTUTKE, HEMPSPHIBHO MOMCIINUBAS CTCKISTHHON
MAJOYKON [0 MOJHOTO pacTBOpeHums xeaatuHa. OOpaszyercs 307b, €ro
HAJIUBAIOT B NPOOHPKY U MOMELIAOT B KPUCTATLUIU3ATOP €O JbIoM. Ilo
Mepe OXIKACHUSA PacTBOpa MOJBHKHOCTE MOJICKVI PACTBOPUTEIS H
YACTUYCK PACTBOPEHHOTO BCIIECTBA YMEHBIIACTCS, MOCTCIICHHO BO3-
pacTact BA3KOCTh PAcTBOPA; 3aTeM OH MOTHOCTBIO TEPACT MOJBHK-
HOCTD U 30J1b TICPEXOAUT B CTYICHD.
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Ceruaras CTpyKTypa pa3daBICHHBIX I'CJICH U CTYIHCH, B KOTOPBIX
cOJepKaHUuEe BOABI JOCTHract 95-99%, MO3BONSCT PacTBOPCHHBIM B
BOJE OJICKTPOJIMTAM W JAPYIUM HU3KOMOJCKYJSPHBIM COCIHHCHHIM
I GYHANPOBATh B HUX MPUONH3UTEIBHO C TAKOH KE CKOPOCTBIO, KaK
¥ B BOJAC WIH APYrou mucnepcuonHoul cpeae. Eciu auddysus He co-
MPOBOXKIACTCS KAKUMH-THOO TMOOOYHBIMU SIBICHUSAMH (XHUMHYICCKHUM
B3auMoJeHcTBueM TU(h(YHIUPYIOIIETO BELIECTBA CO CTYAHE — U rele-
oOpasoBareneM, aacopOLMOHHBIMA U APYTHMHU NPOLIECCAMH), CKOPOCTb
muddy3nn noxunnsaeTcd 3akony Puka. Ecnu anddysus ocnoxuagercs
OJHOBPEMEHHO MPOTCKAIOIIMMHI aACOPOLIMOHHBIME MPOLECCAMH M XH-
MHYCCKUMH PEAKLIUAMH MEKAY YaCTHLAMH TEIsl WIH CTYIHA ¢ Au(-
(YHAUPYIOIIMM BELIECTBOM, TO 3aKkoH Duka 37eCh yKE HE HPHIIO-
JKUM — BMECTO TOCTCIICHHOTO MEPEX0Ja KOHLCHTpaLMHd HabMI0IaeTCs
peskuit ckauok. Tak, HampuMmep, koraa udGyHAUPYET B CTYACHb JKe-
JaTUHA COJIHAS KUCIOTa, 00pa3yeTcs COMb — XJIOPUCTBIN JKETATHH.

['my6GuHy NPOHUKHOBEHUS KUCIOTH B CTYACHB JIETKO OOHAPYKHTE,
T. K. PE3KO M3MEHSIETCS CBETOMOTIOMAOMIAS CIIOCOOHOCTh NOTYICHHO-
ro coeaunenus. Ha anddysuro B remax u cTyaHax BnusaeT pan (akro-
POB, U3 KOTOPBIX HaUOOJNBIICE 3HAYCHUE UMCIOT CTPYKTYPa U KOHLICH-
Tpauus Tes U CTYIHA, a TAKXKE CTENCHb AUCTICPCHOCTH M MPHUPOA Ya-
crur AuhdyHIUPYIOMIETO BEIIECTBA. 3aBUCHUMOCTh ckopoctu auddy-
3MH OT KOHLCHTPALIUH CUCTEMBI CBSI3aHA C TEM, UTO MPH YBEIMICHHH €
KOHLICHTPALMH VBEITHYUBACTCA U IUIOTHOCTh CTPYKTYPHOU CETKH,
VMEHBIIAIOTCS Pa3MEPBI SUECK, 3aNOTHCHHBIX JUCTICPCHOHHON CPEaoii,
CIICJOBATCIIBHO, 3aTPYIHACTCS MPOHHKHOBCHHE YEpe3 Ieib HIH CTV-
JaceHb AP VHIUPYIOIMIX YaCTHII.

3ananue 2. Auddysua B cryguax. Tak kak CTYAHH SBILIIOTCS
JUCTIEPCHBIMH CHCTEMAaMH, B KOTOPBIX HMMEETCS MOCTATOYHOE KOJIHMHC-
CTBO AWCIICPCHOHHON CPEABI, TO CKOPOCTh XHUMHUYECKHX H HEKOTOPBIX
(H3MYCCKUX SBICHHHA B HUX OVAET Takas ’Ke, KaKk U B MOJBIDKHBIX KU -
KX cucteMax. [Ipubopei: KpUCTALTU3ATOP CO JbAOM, SICKTPOILIUTKA,
XUMWICCKAH cTakaH Ha 250 MIT, CTCKIISTHHAS TAJI0YKa, BECH POTOBBIC C
pasHOBecOM, MEpHbIH LUmHHAP Ha 250 MU, WTATHB ¢ HNPOOHpPKaMHU,
KPYITIOJOHHBIE KOJIOBI Ha 50 MJI ¢ MIMPOKHM TOPIBIIIKOM. Peakmuent:
JKEaTHH CYXOH, KPHCTAIIBI MapraHIOBOKUCIOTO H XPOMOBOKHCIIOTO
KaJHs, KPUCTAIBHUONETA H APYTUX OKPALICHHBIX BELIECCTB. X00 pabo-
mol: TOTOBAT 2% PacTBOP KEJATHHA, AN YEro OTBEIIMBAIOT 5 T XKeJa-
THHA U 3QIMBAIOT B cTakaHe 250 M1 XOJI0THOH BOIBI, BBIACPKUBAIOT
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20-30 MuH A1 HAOYXAHHUS B HArPEBAIOT HA 3NCKTPOILTUTKE, MOCTOSHHO
MIOMCIIHNBAS CTCKISHHON HATOUKOW 10 moiaHOro pacteopcHus. [lomy-
YCHHBIH 30J1b HATUBAIOT JOBEPXY B 3-4 KOMOOUKH M OXJAKIAIOT CHAYA-
Ja BOJOW, a 3aTE€M B KPHCTALTH3ATOPE CO JIBAOM IO 00pa30BaHHs CTY-
Hi. CkanprieneM JCNaroT pa3pe3 B CTYAHE IO CEPCOUHBI KOIOOUKH, B
paspe3 BCTABISIOT CTCKIHHYIO TPYOOUKY U Yepe3 Hee B CTYACHb BBO-
JAT KPUCTALTHK OKPALICHHOT'O BEIICCTBA.

CrexnsgHHYI0 TpYOOUKY BBHIHUMAIOT U3 cTyaHa. K mecty paspesa
MPUKIAJBBAIOT TOPSAYYI0 CTCKISHHYIO TAIOYKy AN PacILIaBICHHS
JKEJIATHHA B MECTE paspesa, 3aTeM KOJIOOUYKY CHOBA MOMELIAIOT B KPHU-
CTAITA3aTOP CO JNBAOM A 3aCTHIBAHUS PACIUIABICHHOTO JKCIIATHHA.
Kor,ua KCIIATUH CHOBA MNPCBPATUTCA B CTYIACHD, KOJ'I60‘IKI/I BBIHUMAIOT
W3 KPHUCTAUTH3aTOPa H B MEPEBCPHYTOM BHAC OCTABIAIOT Ha mabopa-
TopHOM cTone. Yepes 1-2 4 HAOMIOZAIOT JOCTATOYHO BBHIPAKCHHYIO
auddy3nio (pacopoCcTPaHSHNUE OKPACKH OT KPUCTAJINKA BO BCE CTOPO-
HBl CTYAHS) B KOJOOUKE, FAC B CTYACHb OBbLIT MOMECINCH KPHUCTAITHK
okpateHHoro emectsa. CaenaTs BEIBOA MO PaboTe.

KonTponsHbie Bonpockl
1. Kaxue pacmeopuvl Hasvlgaromes cefamu, 307amu u cmyouamu. ObvacHume
pasmuyua Mexcoy zenamu u zonamu? 2. Kaxue pacmegopvr mozym oasambv
emyonu? 3. Kaxumu uaurxo-xumuyeckumu ceoiicmeami 00aaoaiom cmyonu?

SAHATHE 7. YIJIEBO/bL
OBLIHUE CBOUCTBA YI'JIEBOJAOB

lle.flb 3ansamuste U3yHiums OCHOBHbIE buoxumMuyecKue ceoticmea 2noKo3bl.
Hpomz@nodamzn seJIeHe 8OCCMAHOBICHIS MeMAanloe om Oelicmenst 2noKo3bl.

YrieBoabl — OPraHUUCCKUE COSAUHCHMUS, B COCTaB KOTOPBIX 3a4a-
CTYIO BXOJAT TPH XHMHUeCKMX diaemeHTa: Kapbon, I'maporen u
OxcureH. MHOTO yIJICBOJOB KPOME 3THX 3JIEMEHTOB comep:kar Poc-
dop, Cynshyp u Hurporen. JlanHpic CHOMOIUMEPHI IITHPOKO PaACIIPO-
CTpaHCHBI B MPHUPOAL. BHOCHHTE3 YriICBOAOB B PACTCHHUSIX OCYINECTB-
asercs B pe3yabtare (oTocuHTE3a. YTJICBOIAB COCTABISIOT OKOJIO
80-90 % cyxoit maccel pacteHuii. B opranusmMe 4enoBeka KOHICHTPA-
LU YIJICBOAOB B MICPECUCTE HA CYXOE BEIICCTBO COCTABIISET OKOJ10 2 %
MDPOLCHTOB. YFJ'ICBO,Z[LI SIBJIIFOTCS. OCHOBHBIM HCTOYHHKOM XUMHUCCKOM

27



SHEPruM Ui opraHu3Ma. PacIneriieHue yriieBOI0B UMEET 0C000¢ 3HA-
ueHHE s (PYHKLMOHUPOBAHMS HEKOTOPhIX opraHoB. Hampumep, ot-
JCABHBIC OPraHbl VAOBICTBOPSIIOT CBOH TMOTPSOHOCTH MPCHMYINE-
CTBCHHO 3a CUCT PACIICIUICHHUS TJIKOKO3bI, TOJ0BHON Mo3r — Ha 80%,
cepane — Ha 70-75%. YrieBoAbsl ACTIOHUPYIOTCA B TKAHIX OPraHU3Ma B
BUJC 3aMACHBIX MUTATEIBHBIX BEIIECTB (TUKOreH). HekoTopsie n3 HUX
BBITIOTHSFOT OMOPHBIC (hYHKIMU (THATYPOHOBAS KHCI0TA), YIACTBYIOT B
3aUTHHIX (QYHKLUAX, 33JCPXKHUBAIOT PA3BUTHE MHKPOOOB (CITH3H), SIB-
JSICTCS XUMHYCCKOM OCHOBOHM I ITOCTPOCHHSA MOICKYI OHOIIOIHNME-
POB, COCTABHBIMH YaCTIMU MAKPOIPTHUCCKUX COCTUHCHHUH U T. 1.

Knaccuduxauusa yriesogos. Bee yrieBoasl Aemarcs Ha JBe
0OJIBIINE TPYIIBI. MOHOCAXaPHUIB (MPOCTHIC YIICBOABI UM MOHO3BI),
MOJTUCAXAPHUIbI (CIIOKHBIC YTJCBOIBI WIH MOJHUO3bI), KOTOPHIC COCTOST
M3 HECKOJIBKUX OCTATKOB MOJICKY/ MOHOCAXAPHUIOB, CBI3AHHBIX MCHKIY
cO0OM.

Monocaxapuosl. MoHoCaxapusl, COACPKAIINES ATbICTHIHYIO
TPYIOIY, HA3BIBAKOT A1b0030MU, & TC, KOTOPHIC COACPIKAT KCTOHHYIO
rpynmy, — xemosamu. K opocTeiM yrieBogaM OTHOCATCS dlb0e2uoo - U
KemoCnupmbl ¢ THCOM YTJICPOIHBIX ATOMOB HE MEHEE TPEX.

ITo uncny atoMoB KapOOHA MOHO3A ACIATCS HA TPHO3BI, TSTPO-
3bl, ICHTO3bI, TCKCO3bI U T.A. 1puozvl. Coaepxarcs B TKAHIX U OGHOJIO-
THYCCKUX JKUAKOCTIX B BUAC 3(pupor oprodhochopHOil KUCIOTH KaK
MPOAYKTHI MPOMEKYTOUYHOTO OOMEHA YTrICBOJAOB BO BPEMs PCaKIUi
rmukonn3a u OpoxkeHus. Tempossi. Hambonplnee 3HaUCHHE HMEET
IPUTPO3a, KOTOpas COACPIKUTCS B TKAHAX B BHae ddupa oprodocdop-
HOW KHCJIOTHL — TPOAYKTA MEHTO3HOTO MYyTH OKUCJICHHUS VIJICBOJOB.
Ilenmoswr. BONMPIIMHCTBO TEHTO3 OOPA3yeTCs B IMHUINCBAPUTCIBHOM
TPAKTS YCIOBEKA B PE3yIbTATe THAPOIH3A MCHTO3aHOB OBOIICH U
dbpykroB. Yacte neHTO3 00pasyeTcss B MPOLIECCAX MPOMEKYTOUHOTO
0oOMEHA, B YaCTHOCTH B IMCHTO3HOM IMyTH. B TKaHIX MEHTO3bI HAXOIAT-
¢s1 B CBODOJHOM COCTOSIHUM B BHE 3(upoB opTodocharHOH KUCIOTHI,
BXOOAINUX B COCTaB Makpodpruucckux cocauHeHuii (AT®D), mHyknen-
HOBBIX KUCIOT, KodepmentoB (HAJID, @A) u apyrux BakHBIX OHO-
coemuueHuil. Oco0Oro BHUMAHHUS 3aCIyKUBAIOT TAKUE TCHTO3BI. apa-
OuHo3a, pubdo3a, ne30kcuprbo3a, Keunyao3a. I'ekcossl. BeTtpeuarores B
CBODOJHOM COCTOSIHHH, B COCTABE MOJIHCAXAPUAOB U JPYTHX COCAUHE-
uuii. HanGosice BaXKHBIMH OPSACTABUTS/SIME JAHHOTO KJIACCA YTJICBO-
JIOB SIBJISFOTCS TUTFOK03a, GPYKTO3a, rajiakro3a, MaHO3a.
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Jucaxapuabl — 3TO YIJICBOABL, MOJCKYJIbI KOTOPHIX MPH THAPOIH-
3¢ pacLICIUIIOTCSA HA JBE MOJICKYNIBI rekco3. K aucaxapunam oTHOCAT-
€4 MallbTO3a, caxapoasa, Tperaiosa, nakrosa. [Ipu HanmeHoBaHUH Anca-
XapuAoB OOBIYHO MOJIB3YIOTCS HA3BAHUAMHE, KOTOPHIC CIOKHIHCH HC-
TOpHYCCKH (ITAKTO3a, MAJIBTO3a, €Caxapo3a), Peke - PAlHOHAIbHBIMH U
no HomeHkaarype IUPAC. [lucaxapuabl - TBEPABIC KPUCTATHUCCKUS
BCILIECTBA, XOPOLIO PACTBOPHMBIC B BOAC, ONTHYCCKU AKTHBHEIC, CIAI-
KHC Ha BKYC, CIIOCOOHBIC K KHUCIOTHOMY HIH (epMEHTATHBHOMY THA-
POTH3Y, MOTYT 00Pa30BBIBATE HHPHIL.

I'omonoancaxapugsl 1 rereponoamcaxapuabl. B cocras comono-
JUCAXapuO06 BXOTUT 3HAYUTECIBHOE KOJIMYECTBO OCTATKOB OXHOTO MO-
HOCAXapuaa: TJFOKO3bI, MAHO3bI, (PPYKTO3bI, KCHIO3bI U T.4. OHU SABIIS-
FOTCS 3aMACHBIMU (PE3ePBHBIMH) MMUTATCIBHBIME BEIICCTBAMU IS Opra-
Hu3Ma (IJTUKOTCH, HHYJIHH, KpaxMai). MOCKYIbl cemepononucaxapuios
COCTOAT 13 OONBIIOrO KOMMYECCTBA PA3HBIX MOHOCAXAPHAOB. Y ITICBOIBI
JCIAT Ha MPOCTHIE MM MOHOCAXapUIbl, HE CIOCOOHBIC K THAPOIH3Y, U
CIIOKHBIC YITICBOABL, THAPATU3YIOLIUCCS HA PS MPOCTHIX.

[To wucny atoMoB yriuepona yrieBOABl OCIAT HA MempOo3bl, NEH-
MO3bl, 2eKCO3bI U T.A., & MO0 XUMHYCCKOMY CTPOCHHIO — 3TO MHOTIO-
ATOMHBIC aQNBICTHAO- U KETOHOCHHPTH — aib003bl W KemO3bl.
Haubomneinee 3HauCHHE N1 TUTAHUS HMCIOT 2€K303b1.

CroKHBIC YITICBOJBI MO KOMUYECTBY MOIYYAIOLIMXCS MPH THAPO-
JM3alUU MPOCTHIX YIJIEBOJAOB ACIAT HA Qucaxapuowl, mpucaxapudvl 1
T.X. ¥ HOAUCAXAPUObI, AAIOIMHE TPU THAPOIN3EC MHOTO ATOMOB IPOCTHIX
yraeeoaos. [lomucaxapuapl JenaT Ha eoMOnoaucaxapudvl, KOTOPHIE
JAIOT IPU THOPOJIN3E OAMH BHJ MPOCTHIX VIJICBOAOB U 2emepocaxap-
Obl, KOTOPBIC JAIOT MPU THAPOIHM3EC CMECh NMPOCTHIX YITICBOAOB M HX
MPOU3BOJHBIX.

Cambiii BaxkHBIH MOHOcCaxapua — enokosa. Ha3eanue mpownzonuno
ot rpeueckoro — glykys — caaakuit. Xumuueckas popmyna — CsHi20s.
MonekyIBl TMIOKO3Bl BBIMOTHSIOT PONb OHONOTHYCCKOTO TOIUIHBA B
OJHOM H3 BOXHCHIINX SHEPTCTHUYCCKHUX NMPOLECCOB B OPraHH3ME — B
mporecce TIHKONH3a. B MEHTO3HOM IHMKIE TUIIOKO32 OKHCISACTCA J0
CO: 1 BOABI, TCHEPUPYS SHEPTHIO A1 HEKOTOPBIX PEaKLIHH.

B npupoae sctpeuaetea D-rmokosa. I'roko3a 04eHb J6TKO OKHC-
JSIETCS OKCHIAAMHU U THAPOKCHIAMH TsKeIbIX MeTayios. [lonHoe okuc-
JICHUC TTFOKO3BI HACT MO VPABHCHHIO!

CsHi1206 + 60, = 6CO, + 6 H,O + 686 kkain.
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3HAYMUTENNbHAS YacTh BBIACICHHOM SHEPIHHM AKKYMYIHPYETCS B
AT®. TTocTOSHHBIH UCTOYHHUK TIIOKO3bl B OPraHU3ME - IJIMKOrcH. B
pacTBopax ITOK03a CYLIECTBYET B BUAC MATH TAYTOMEPHBIX GOPM — a-
U b —ITIOKOMUPAHO3 ¢ IICCTHYICHHBIM KOJIBIIOM, a- U b-rirokodypaHo3
C IATHYICHHBIM KOJIBLIOM, & TAKXKE B BHIAEC OTKPBITOH (QOPMBI CO CBO-
0oxHOM ampaerugHON rpymnod. A — u b — GOpMBI OTIHYANOTCS MPO-
CTPACTBEHHBIM PAcIOIOKCHUEM NOIyaleTanbHOro ruapokcuna. Hexo-
CTaTOK TTFOKO3bI BRI3BIBACT auna03 v kero3. M30siTok — nuaber. Hopma
cogepxxanus B kposu — 0,1%.

3apanue 1. [lokazaTesibcTBO HATHYHS THAPOKCHILHBIX TPYMNIL

Ilpuéopwi: wrarus ¢ npodupkamu. Peakmueni: rrokosa 5 % pac-
TBOp, eakuil Hatpuii 30 % pactBOp, cepHas kucnora 10 % pacrsop,
cepHokucnas Meap | % pacteop. Xo0 padomoi: K pacTBOPY TTIOKO3EI
npubaenaoT 1/3 oGbema pacTBopa eakoro Hatpud U mo kamwisM 1 %
pacTBOp cepHOKUCTON Mean. OOpasyrOIUCs rHAPAT OKUCH MEAU MPU
HAJIMYHHU Caxapa PacTBOPACTCS, OKPAIINBAs HIKOCTh B CHHUH LIBET.
Peaynbrarer nccieioBanuii 000CHOBATh B BHIBOJE.

3apanue 2. llpuHunun mMeToga: peaklii BOCCTAHOBJICHHUS COJCH
OKHCEH METAJUTOB OCHOBAHBI HA CBOWCTBE MOHOCAXapUAOB, Omaromaps
HAJIMYHIO B MOJICKYJIC VIJIEBOAA CBOOOIHBIX ANbACTHIHBIX TPYII, KO-
TOPBIE JIETKO OKHUCISIFOTCS 33 CUYET BOCCTAHOBJICHHUS COJIEM OKHUCEH Ti-
JKCIIBIX MCTAJIJIOB.

3aganue 3. IIpo6a Tpommepa.

Ilpuboper: mratus ¢ npobupkamu. Peakmuesi: rmokosa 1 % pac-
TBOP, exkuil Hatpuii 1 % pactBOp, cepHOokucmas mMeap | % pacteop.
Xo00 padomwui: x 2-3 Ma pacTBOpa BHHOTPATHOTO caxapa (TIIoK03a)
NMpubABIIIOT OJHY TPeThio yacTh oObema 10% pacTBopa eaxoro HaTpus
u no xamwsM 1 % pactBop cepHokucnoi Mean. B mpucytcTBHH BHHO-
rpagHoro caxapa oOpa3vioIuicsS 0camoK THApaTa OKUCH MEIH PacTBO-
pseTCs, OKpalLIMBas )KUAKOCTE B ronyOol neeT. BepxHuil cnoit kuako-
CTH HArpeBaroT A0 kureHus. B apyroii mpoOupke cMemmuBaroT 2-3 M
pacteopa eakoro Hatpus (NaOH) ¢ HECKOMBKUMU KAITIMH CEPHOKHC-
a0t meau (CuSO4). Pactop rimokossl He podasisror. [logygaror oca-
1ok ronyboro npera. [Ipu HarpeBaHHH 3TOrO PACTBOPA MOMKET BHIIACTb
4yepHbIi ocagok okucH Meau. [losromy npu peaximm Tpommepa HeoO-
XOAMMO H30€raTh U3MHIIKA CCPHOKHCIOH MEIH, TaK KaK PeaKLysI MEK-
Iy caxapoM M I'MAPaTOM OKHUCH MEOU HACT KOIHMYCCTBCHHO M H3OBITOK
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MOCNICAHETO TIPH HATPEBAHHUM, TEPSAA BOLY, MEPEXOINUT B YCPHYIO OKHChH
MEAH, 4YTO 3aTeMHSeT OCHOBHYI peakumio. Cu(OH)2— CuO+H20
[Tony4yeHHYIO peakuio OOBICHUTD B BHIBOJE.

KonTponbHbie Bonpockl
1. Kaxue sewgecmea nazvieaiomes yenegooamu. Kaxumu ceoticmsamu obnaoa-
10m yenegoosl, UX pacnpocmpaHeHHocms & npupoode? 2. Kaxumu ¢usuxo-
XUMUYECKUMU ceoticmaamuy obnadaiom MoHocaxapuovl? Kakogo ux sHayenue
onA KHcueomuo2o opeanusma? 3. I mokosa, ee cmpoetue, ceoticmea? 4. Hanu-
utume PopMyNvl MOHOCAXAPUOOE: 2THOKO3bl, (YPYKIMO3bl, pubo3el, 0e30KCUpU-
603bi, 2AIUKO2EHA?

3AHATHUE 8. IMCAXAPU/IbI. PEAKIINSA HA CAXAPO3Y.
PEAKIIMA HA MAJIBTO3Y U JIAKTO3Y

ILenv 3auamusn: usyyums aeneHue UOPOTU3A OCHOGHLIX Npeocmagume-
Jeti oucaxapuoos: caxaposel, Manbmossl, aakmossl. K oucaxapuoam ommuo-
CUMCS MANLIMO3a (CON0008bII caxap), 1aKmosa (MOJOYHbI caxap), caxaposa,
2/I0K03a (8UHHBI caxap).

JMucaxapuabl —3TO CaXapoNoA00HBIC CIIOKHEBIC YTICBOIBI, MOJIC-
KYJIBl KOTOPBIX TIPY THAPOIM3C PACTaJarOTCs Ha JBEC MOJICKYJIBI MOHO-
caxapunoB. Monekymsipuast popmyna CioH22011. Hucaxapugsr cogep-
JKATCA B TPOAYKTAX MPHUPOIHOTO TPOUCXOKACHHUS. caxapo3a (CBEKIJIO-
BUYHBIN caxap) B OOMbIIOM KOIHYCCTBE, A0 28%, — B caxapHOM CBEKIIC,
AaxTo3a (MONOYHBIN caxap) — B MOJIOKE, Tperanosa (rpubHOM caxap) —
B rpubax; mManbTo3a (COMOTOBBIN caxap) oOpa3yeTcsl MPU YACTUIHOM
rEaponuse kpaxvaiaa u Ap. [1o cBoeMy CTpPOCHHIO AMcCaXapyabl MPea-
CTaBIAIOT COOOM TIHKO3UAbl. B 3aBUCHMOCTH OT TOrO, KakoH rUAPOK-
CHJT BTOPOTO MOHOCAXapHIA YIACTBYCT B 0OPA30BAHUH CBAI3H C TICPBBIM
MOHOCAXaPHIOM, Pa3IMuarOT AUCAXAPHIBI TBYX THIIOB. BOCCTAHABITH-
BaInue (PSAyLUHUPYIONINE);, HE BOCCTaHaBuBaroinue. Boccranasiu-
BaIIHE AHCAXAPHUABbI HASBIBAIOT I'TUKO3UWI-TTTUKO3aMU, CBA3b MCKAY
MOHOCAXaPYIHBIMH MOJICKYJIAMH Y STHX JHCAXapHIOB 00pa3oBaHa 3a
CuéT TMONYalCTATPHOTO THAPOKCHIA OTHOW MOJCKYIB W CIHHPTOBOTO
CHAPOKCHIA (YAIe BCErO MPH YSTBEPTOM aTOME YIJICPOAa) BTOPOH MO-
aekyasl. BaxkHeinme npeacTaBuTeIn: MaTbTO34, TAKTO3a, LE/UTO0H03a.
B pactBope OHH HaxXOAATCA B TAYTOMEPHBIX (OpPMAax: LHKINICCKOU
(monyaneTanbHOH) W THAPOKCHKAPOOHWUIBPHOW  (aJIbACTHIHON).
Crpoenue. B cocraB amucaxapuaoB MOTYT BXOJHTh JBA OJUHAKOBBIX
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WIH PaA3IHYHBIX MOHOCAXapuja B IMMOJYaLCTANbHOH (LUKIHICCKOH)
dopme. Tak, MoeKy1a MATBTO3bI (COTOAOBRIH caxap) COCTOUT U3 ABYX
MOJICKYT 0-D-TJIF0K036I B THPAHO3HOH (POpME, CBSI3AHHBIX MEKIY CO-
6otil-4-0-ruko3uaHON CBsI3bI0.BO BTOPOM MOHOCAXapUAHOM OCTATKE
MOJICKYJIBI MAJIbTO3bl COXPAHICTCS CBOOOTHBIN MOTyalCTANbHBIN THI-
poxkcui. o 310t npuyrHE B PaCTBOPE MAIbTO3a MOXKET CYIIICCTBOBATH
B TAyTOMEPHBIX (opMax: HHMKINICCKOH H THAPOKCHKAPOOHUIBHOH,
HAXOSIIUXCS MEXKIY COOOH B TUHAMHUCCKOM PABHOBECHU.

3aganue 1. Peakiuu Ha caxaposy. Peakuusi BoccTaHOB/IEHHS
MeTaioB. JlaHHas pa0oTa 3HAKOMHUT C OTCYTCTBHEM BOCCTAHABIHBA-
OIICH CIOCOOHOCTH Caxaposbl, YTO OOBICHSICTCS CBI3AHHBIM COCTOSI-
HUEM KapOOHWJIBHBIX TPYIII FEKCO3, 00pasyroiux e¢ Mojeky.ay. Caxa-
po3a — HE BOCCTAHABIMBAIOIINN AMCAXapuA, MPH THAPOIH3E (KUCIOT-
HOM Wi (PCPMCHTATUBHOM) €€ MOJICKYJA PACHaJACTCS HA TIIFOKO3Y
dbpykTO3Y.

Ilpubopei: wrarus ¢ npodupkamu. [Tunerku. Peakmuest: caxapo-
3a 1 % pacTBOp, COMsHAA KUCIOTA, JakMyc, Harpui eaxuii 10% pac-
TBOp, CepHOKHCHas Meab 1 % pactBop. Xoo padomei: B 1Be npoOHPKU
HAJIMBAIOT N0 2-3 MII pacTBOpa caxapo3bl. B oxHy U3 HUX mpuOaBIAIOT
HECKOJIBKO Karledb CONMSHOW KHCIOTHI, NEPEMEIIHBAIOT M KHIATAT 3-5
MHH Ha OTHE. 3aTEM YKHIKOCTh OXJIKIAIOT U HEHTPATH3VIOT MO JaK-
mycy mytem mobasneHus 10% pacteopa eaxoro Hatpus. C obcumu
mpodamu (KUITICHOW W HEKHILTUCHOW) MPOBOAAT peakiuio Tpommepa.
Caenarp BEIBOA 1O paboTe.

3apnanue 2. lBerHble peakunn Ha caxapo3sy. [IpoGa ¢ cepHo-
KHCIBIM KOOAnbTOM. JTa NMpoda OCHOBAHA HA MOSBICHUN (PHONECTOBOU
OKPACKH HIKOCTH B IECIOYHOH CPEAE B MPUCYTCTBHH CaXapO3bl.

Ilpuboper: mratue ¢ npobupkamu. [lunetkn. Peaxmuenbi: xo-
OanbT ceprokucisiii 2% pactBop, pacteop CenuBanoBa, caxaposa 1%
pactBop. X000 pabomei: k¥ 2-3 MI pacTBOpa caxapo3bl NPHIHBAIOT
HECKOJbKO Kamenb 2 % cepHokucnoro kobansra. [Ipu npunmsanun
M30BITKA MICAOYH KUIKOCTh OKPAIIHBACTCS B (hHOJICTOBBIN 1BeT. O0B-
SICHUTB TIOJYUCHHYIO PEAKIIHIO.

KonTponsHbie Bonpocsl
1. Kaxue xumuuecxue seugecmea Hazvieaiomesi oucaxapuoamu. 2. Cnocobul
06pa308aHUsL OUCAXapUoos U3 MONeKY MoHocaxapuoos? 3. Kakue eewyecmsa
HA3bI8AI0MCS NOTUCAXAPUOAMY U KAK OHU KIACCUUYUpYVIOmes?
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3AHATHE 10. JUIIUABL. PACTBOPUMOCTbD KHPOB.
OMVYJBI'NPOBAHUE KUPOB

lle}lb SAHAMUSL. U3VHUMb GHUAHUE meMnepantypbl HAd pdCmeopUMOCb
AHCUPOE HCUBOMHO2O U pacmumelbHoco npoucxoofcdeHu}z. HpO@@C”I/H/I peaxkyuu
HA OMYTIbeUpOoeanue HCUpoes.

Jlunuabl — 3T0 Pa3HOPOAHAS TPYIIA NPUPOIAHBIX COCAHHCHHM,
MOJTHOCTBIO WM MOYTH MOJHOCTHIO HEPACTBOPHUMBIX B BOJC, HO pac-
TBOPUMBIX B OPTaHHYCCKHX PACTBOPHUTEILIX M APYT B APYrE, MAIOLIHX
MPU THAPOJN3E BBICOKOMONCKYILIPHBIC JKUPHBIC KHCIOTH. B skmBOoM
OpraHu3Me THITHABI BRITOTHAIOT pasHoodpasusie Gyakumu. 1) Cmpyx-
myprnag: CTIPYKTYpPHBIC JHUOHAB OOPa3vIOT CIOMKHBIC KOMIUICKCH C
OemKkaMH U VIJICBOAAMH, U3 KOTOPHIX MOCTPOCHBI MEMOPAHBI KJICTKU H
KICTOYHBIX CTPYKTYP, VYACTBYIOT B pa3HOOOpAa3HBIX Mpoleccax, Mmpo-
TCKAOIIUX B KICTKE. 2) Janacuas (dHepreTudeckas) 3anacHbIC JTUITAIbI
(B OCHOBHOM >KHPBI) SIBJSIFOTCS 3HCPICTUUCCKUM PE3CPBOM OpPraHM3Ma
U VYacTBYIOT B OOMCHHBIX Mporeccax. B pacTeHHSIX OHM HakaruiiBa-
IOTCS TTIABHBIM 00Pa30M B IIOJAX M CEMCHAX, V )KHBOTHEIX U PHIO — B
MOJKOKHBIX JKUPOBBIX TKAHAX M TKAHAX, OKPYKAIOLIMX BHYTPCHHHE
OpraHbl, a TAKKE ICUCHU, MO3roBOH M HepBHOU TkaHax. CoaepikaHue
HX 3aBHCHT OT MHOTHX ()akToOpoB (BHIA, BO3PACTA, MUTAHUA U T. I.) H B
OTJACTBHBIX CAVYAIX COCTABIACT 95-97% BCEX BBLACSICMBIX JTUIHIOB.
[IpenMymecTBOM JKHpa Kak SHEPTETHUCCKOTO Pe3epBa, B OTIHYHEC OT
VIJICBOAOB, SBISCTCA TUAPO(OOHOCTE — OH HE CBA3aH C BOJOH. JTO
00EeCTICYNBACT KOMITAKTHOCTD JKUPOBBIX 3aIacoB - OHU XPaHATCs B Oe3-
BogHOU (opme, 3aHMMas Maelii 06veM. B cpeanem, y yenoseka 3amnac
YUCTHIX TPUALMITTHLEPHHOB COCTABISICT MpUMEpHO 13 kr. Jtux 3ama-
coB MOrJio Obl xBaTuTh Ha 40 AHCH rONOJAHHUS B YCIOBUIAX YMECPCHHOU
dusnueckoi Harpy3ku. [ns cpaBHeHMs: OOIIME 3amachl TIMKOTCHA B
opraammMe — npumepro 400 rp.; MpH TONOAAHNN 3TOTO KOJIWIECTBA HE
XBATACT JAKE Ha OAHU CyTKH. 3) Jawumuas. 110gKOKHBIC KUPOBBIC
TKaHHU MPEAOXPAHSIIOT KUBOTHBIX OT OXJIKACHUS, a BHYTPCHHUE Opra-
HBl — OT MCXaHUYCCKUX NOoBpexaAcHu. OOpa3oBaHHE 3armacoB KHPA B
OpPraHu3Me YeNOBEKA W HEKOTOPBIX KHBOTHBIX PACCMATPUBACTCS Kak
MPUCHOCOOICHHUE K HEPET'YISIPHOMY MMUTAHUIO U K OOUTaHHIO B XOIO-
HoU cpeae. OcobeHHO GOMBIION 3amac KUPa Y KUBOTHBIX, BIAJAIOIINX
B ATUTCIBHYIO CILTUKY (MEABEIH, CYPKH) U MPHCIOCOONCHHBIX K 00U~
TAHUIO B YCIOBHUSX X004 (MOPKHU, TIOJICHH). Y TUI0AA KUP MPAKTHYIC-
CKH OTCYTCTBYET, H TIOSBJISICTCS TOJIBKO MEPEA POIKICHUCM.
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HauGonee uenecooOpasHo kiaccuPpUIMPOBATE THITUAB B 3aBUCH-
MOCTH OT UX XHMHYCCKOH MPHUPOIBI, OHONOrHIeCKUX (PYHKIHUH, a Tak-
JK€ TI0 OTHOLICHUIO K HCKOTOPHIM PEarcHTaM, HANPUMEP, K IIEI0YaM.
[To xuMHUECKOMY COCTaBY JHIUABI OOBIYHO ACTAT HA ABE TPYIIIBL:
MPOCTHIC U CI0KHBIC.

IpocThie MUOHABLI — CIOXKHBIC 3PHUPBI KUPHBIX KUCIOT U CIHP-
ToB. K HIM OTHOCSATCS “KHPBI, BOCKH U CTEPOHABI.

Kupbi — 3¢ups rAMIEPYHA U BHICIINX KUPHBIX KHCIOT. Bocku —
3(UpHI BBICIIHX CIUPTOB aTU(aTHICCKOro psiaa (¢ ATHMHHOH YITICBOJI-
Hott nenpro 16-30 atomo C) U BRICIINX KHUPHBIX KUCTOT. CTepouabl —
5QUpPHl MONUUHUKINYCCKAX CIUPTOB M BBICIIUX JKHPHBIX KHCIOT.
CnoskHble JUNHABI — TOMUAMO SKHPHBIX KHCJIOT U CIIUPTOB COJACPMKAT
JPYTUEC KOMIOHCHTHI PA3MHYHON XUMHUYecKod npupoasl. K HUM oTHO-
carcs gochoIunuabI U TITHKOJHITHABI.

®ocdoaunuabl — 3TO CIOKHBIC JUMHIB, B KOTOPBIX OJHA W3
cruproseix rpymn ces3ana e ¢ KK, a ¢ dochoproii kucnotoii (doc-
(dopHasg KHCIOTa MOXKET ObITh COCAUHCHA C JOMOTHHUTEIBHBIM COCIH-
HeHHeM). B 3aBucuMoOCTH OT TOrO, Kakod CITUPT BXOAWT B cocTas (oc-
(oMU A0B, OHH MOAPA3ACIAIOTC HA riunepodochomumuas (Coaep-
JKar cnuMpT ramuepuH) U chunrodochomunuas (cogepkar CIUPT
C(UHTO3MH).

I'muxonunuapl — 3TO CIOXKHBIE JHIUABI, B KOTOPBIX OJHA W3
cripToBHIX Tpynn cesa3aHa He ¢ KK, a ¢ yraeBogasiM koMnoHEHTOM. B
3aBUCHMOCTH OT TOT'O, KAKOH YITICBOAHBIH KOMIOHCHT BXOAUT B COCTAB
[JIMKOJIUMUAAOB, OHU TOAPA3ACISMIOTCS Ha HepeOpo3uabl (B KAYCCTBE
VIJICBOJHOTO KOMIIOHCHTA COACPIKAT KakoH-THOO0 MOHOCAaxapui, auca-
Xapua WK HeOOIbIIONH HEHTPATBHEIA TOMOONIUTOCAXapUA) U TaHITHO-
3uABI (B KAUECTBE YIVICBOJHOTO KOMIIOHCHTA COACPXAT KHCIBIH reTe-
pooaHrocaxapun).

3apanue 1. PacTtBopumocth xkHpoB. PaboTy BBINONHAIOT IMd
HCCIICAOBAHUS PACTBOPUMOCTH PA3IHYHBIX JKUPOB. CIMBOYHOTO M Pac-
THUTEIHHOTO MACEl, MaprapHHa.

Ilpubopei: wTatuB ¢ MPOOUPKAMH, CTCKJISIHHBIC MATOYKH, IHICT-
KH, CIIUPTOBKH, BOASHAA OaHs. Peaxmugvi: Macino: CIHBOYHOE U pac-
TUTEIBHOE, MaprapuH, 3¢up, xaopodopM, 3TUIOBHH crupT. X0o pa-
boompl: OepyT TpU cepuM mpodHpok mo 3 wTyku. B mepsyio cepuio
(1-3) moMeIaT MaTICHBKUH KYCOUYSK MAaprapvHa, BO BTOPYIO CEPHUIO
npoOupok (4-6) HanMBapT pacTHTENbHOC Macno (5-7 xamens),
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B TPEThIO cepuio mpodupok (7-9) HeOOmbINOH KyCOUEK CIHBOYHOTO
Macjaa. 3aTeM B MECPBYIO HPOOUPKY KAKAOHW CCPHH HATHMBAOT 2-3 M
JUCTUIMPOBAHHON BOJABI, BO BTOPYID — XJIOpohOpM, B TPETHIO —
coupT. Bee mpoOupku xopomo B30aNTHBAIOT, OTMEUAs HAOTIOJACMBIC
m3mMeHeHus. Eciau B kako# — mu0o mpoOupKe pacTBOpPEHHs HE HAOIIO-
JIACTCsI, €€ OCTOPOKHO MOJOTPEBAIOT HA CITUPTOBKE PE3VJIBTATHI 3aIld-
CBIBAIOT U ACJIAIOT BbBIBOI.

3ananue 2. ImyabrupoBanue xkupos. [IpoGa Ha 3MyIbrHpOBaHLE
€ HEHTPATBHBIM JKHPOM OTPHLIATEIBHAS, TAK KaK B HCH HET CBOOOIHBIX
SKUPHBIX KHCJIOT, M IO3TOMY HE 00pa3yeTcst CTaOHITH3HPYIOIIEH 000/101-
ki 13 MbUT. [pu B30aNTEIBAHUN HEHTPATBHOTO JKUpa ¢ Paz0aBICHHBIM
pacTBOpOM O€JTKa OOPA3YSTC CTOMKASI AMYJIBCHS. IMYIBCHS CTAHOBUTCS
CTOHMKOH B MPHUCYTCTBUH BEILECTB, MOHIKAOLINX MOBEPXHOCTHOC HAT!-
JKCHHUE, KaK MbLJIA, OCIIKH, JKCTIHBIC KHCTOTHL.

Ilpuébopei: wrarus ¢ npodupkamu. Peakmugsl: Maprapus, Ciu-
BOYHOE MacJio, mporopkioe macyio, 10% pacTtBop cobl, Kemub, OCIOK,
10% pacTBOp CONSIHON KUCTOTHL. X00 padomsi: 6EPyT BOCEMb MPoOU-
pok. B xaxayro 3 HUX HATMBAIOT MO 3 MII AUCTUIIMPOBAHHOH BOABI U
HECKOJIBKO Kare/ib xKupa (pacTuteibHOro Macna). B nepseie msars npo-
OUpOK I0GABILIIOT MaprapuH, a B npobupku Ne6 — 8 macno mporopk-
noe, 3areM B mpodupku Ne2 u Ne7 nobasmsror no 2 — 3 karnu 10% pac-
TBOpa CoApl, B mpoOupky Ne 3 — 1 mu sxeauun, B mpoOupky Ned — 1 mn
pacTtBopa Ocska, B mpooupku Ne5 u Ne§ — 1 mut pacrBopa kucmotsr. Ta-
KnM oOpazoM, B mpodupkax Nel u Ne6 HaxoIUTCA TOMBKO KUP H BOJA.
Bce mpobupku 3akpeiBaroT U TIATEIBHO B30anThBAIOT. OCTABIAIOT HA
5 MHH CTOATh U HAOMIOJAIOT CTOHKOCTh SMYIbCHH.

KonTponbHbie Bonpocsl
1. Kaxue xumuueckue seugecmsa Haswvigaromes aunuoamu? Kaxosa xnaccugu-
Kayust srcupvix kuciom? 2. ObvicHume Punonosudeckoe ceoicmeo JHeupos.
3. Kaxoe agnenue Hazvleaemes sMynb2upo8aHuem Heupoes?
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3AHATHE 11. ONPEAEJEHHWE TEMIIEPATYPbBI INTABJIEHHA
U KHCJIOTHOI'O YHCJIA KHPOB
GKHUBOTHOI'O U PACTUTEJBHOI'O MIPOUCXOKJAEHHSA)

lle}lb Jansamus. usydunib OCHOBHbIE qbusuttecmte KOHCmAanmsl Jfcupa.
K Yuciy OCHOBHbIX qbusuqecmtx noxaszameseti OMHOCUMCA memnepamypa
naqeieHuA.

TemnepaTypoii njiaBjeHHs KUPaA HABBIBACTCS TEMIICPATYPa, IIPH
KOTOPOH OH W3 TBEPIOTO COCTOSHUSA mepexoaut B xkuakoc. Ha temrie-
parypax ILTaBICHHS TOTO WM WHOTO JKHPa CKa3bIBAIOTCA CrieLu(uyc-
CKHE OCOOCHHOCTH TIIIMLICPHIOB M WX SKHPHO KHCIOTHBIH COCTAaB.
V' HACHIMICHHBIX KMPHBIX KHCIOT TEMIEPATYPhI TUIABICHHS BO3PACTa-
IOT C YBEIHMUICHHEM MOICKypHOit Maccer. Hoxnoe uncio (HY) — (nm
TaK Ha3BIBACMBIH KO3Quyuenm wuenpedesbHOCM) XapaKTCPUIYET
CTCNICHb HCHACHIIICHHOCTH KHPA M BHIPAXKACTCS KOIHMYCCTBOM HOJAA B
rpamMmax, KOTOpoe TpeOyeTcs AN MONHOTO HACHIINEHHS YKUPHBIX KHC-
aor, coaepxamuxca B 100 rpammax xupa. Ilo Beamamne 3T0r0 mokasa-
TN CYAAT O MPEOONATaHUuH B KHPaX HACHIIICHHBIX WM HCHACHIIICH-
HBIX JKHPHBIX KHCJIOT.

3aganue 1. OnpeaeneHue KUCJIO0THOrO Yucaa. KucaotHeiM uuc-
JIOM HAa3bIBACTCsl KOJMYCCTBO MHJLIMTPAMMOB CIKOTO KajHs, HCOOXO-
JUMOC AJIsI HCHTPATH3AIMH CBOOOIHBIX JKHPHBIX KHCJIOT, COACpPIKa-
muxcd B 1 T oknpa.

Ilpuboper: xonnueckas xonba, munetkd Ha 1 u 10 mu, GropeTka.
Peakmuebl: IOACOTHEYHOS MAC/O, STHIOBBINA COHPT, (heHOMPTATICHH,
eaxnit xamuii 0,1 H cniuprosoii pacteop. Xo0 pabomsi: B KOHHUECKYIO
k0J10y momeraroT 1 r moacoaHeuHOro Maca, nodasisior 10 M cmecu
crupra ¢ 3¢upoM u xopoio nepememuBarot. [locae nodasmeHus 2-3
kareap ¢eHoadrancuna pactsop Ovictpo TuTpyror 0,1 H pactBopom
THAPOKCHIA KATHS NPH BCTPSXHBAHUHU [0 TMOSBICHHS PO30BOH OKpac-
KH, HC ucue3aromei B TeucHue | MuH. KHCIOTHOE YHCIO BBIYHCIISIOT
o popmyrne:

X=ax56xK/c

rae X — KUCIOTHOE 1ucio Macna, Mr; a — o0veM 0,1 H pacteopa rug-
POKCH 1A KalTkd, H3PACXOA0BAHHOTO HAa TUTPOBAHHE HCCICAYEMOH IPO-
Obl, MJT; 5,6 — KOJHUYECTBO MI' THAPOKCHIA KaTUs, COACPIKAIICTOCS B
1 M 0,1 H pacreopa ruapokcuza kamus;, K — ko3¢ puipieHT nomnpasku
Ha 0,1 H pactBop ruapokcnaa kamus; ¢ — HaBecka Macia, T.
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KonTponbHbie Bonpockl
1. Kaxue xumuueckue seugecmsa Hasvigaromes aunuoamu? Kaxosa xnaccugu-
Kayus scupHeix kuciom? 2. OOvAcHUme PUSHONOSUYECKOe CEOTICINGO HCUPOB.
3. Kax onpeoensemca Kuciomuoe u ilooHoe yucno xcupa? 4. 4mo Hazvieaemes
memnepanypoil NAAgNeHUL HCUpa.

3AHATHE 12. BEJIKU. BUYPETOBASA PEAKLIUAL.
OIPEJEJEHHUE N303JIEKTPUYECKOM TOUKHA BEJKOB

lle}lb JAHAMUsL. U3YHUMb NPpOCMble U CIOJICHbIE 68]17('1/!,' B8bUACHUMb, YIMO
benxu omuocames K EbICOKOMONEKVIEAPHbIM Op2aHUYe CKUM CO@OMH@HM%M, npu
eudeﬂuse Komopbulx OHU pacnada;omc;z 00 AMUHOKUCIION.

Besikn — 310 azorcoaeprkamue BHICOKOMOJICKYIISIPHBIC OpraHuye-
CKHE BCLIECCTBA CO CJIOKHBIM COCTABOM M CTPOCHHEM Monekyi. bemok
MOJKHO paccMaTpUBaTh KaK CIOXKHBIH MOIMMEP aMHHOKHCIOT. benku
BXOJAT B COCTAaB BCEX JKHMBBIX OPraHH3MOB, HO 0CO00 BAKHYIO POIb
OHH UTPAIOT B JKUBOTHBIX OPTaHU3MaX, KOTOPBIC COCTOST M3 TEX H/IH
UHBIX (GopM OENKOB (MBIIILEL, MTOKPOBHBIC TKAHH, BHYTPCHHUC OPraHbl,
XpAIH, KPOBb). Pacmenus cunmesupyiom Oenku (M UX COCTABHEIC 4a-
CTH a-aMUHOKHCIOTHI) U3 yrackucnoro raza CO; u soast H,O 3a cuet
(dboTocHHTE3a, YyCBaMBAsL OCTAIBHBIC 3JIEMEHTHI 0¢/1KOB (a30T N, docdop
P, cepy S, xenezo Fe, marauii Mg) U3 pacTBOPHUMBIX COJICH, HAXOIs-
IUXCS B TIOUBC. JKU60mHbie Opeanu3msl B OCHOBHOM TOIYYAIOT FOTO-
BBIC AMHHOKHCJIOTHI C MMIICH U Ha WX 0asze cTpoAT OEIKU CBOCH opra-
HU3MA. Psia aMHHOKHCTOT (3aMCHHUMBIC AMHHOKHCIIOTHI) MOTYT CHHTC-
3UPOBATHCA HEMOCPEACTBCHHO »KHBOTHBIMHM OPTaHHU3MaMH. XapakTep-
HOW 0COOCHHOCTBIO OCIKOB SIBISCTCS UX MHOro0Opas’ue, CBSI3AHHOS C
KOJIMYCCTBOM, CBOHCTBAMH U CHOCO0AX COCIWHCHUS BXOJAIINX B UX
MOJICKYTY aMHHOKUCIOT. beaku BHIMOMHAIOT QYHKUMIO OHOKaTaIn3a-
TOPOB — (PEPMEHTOB, PErYIUPYIOMIMX CKOPOCTh U HANPABICHUEC XUMH-
YECKHUX PEaKUHH B OpraHu3Me. B KoMIuiekce ¢ HyKJICHHOBBIMH KHCIIO-
TamMu 0o0ecneunBalOT (PYHKUHMH pOCcTa W MEPEIAvH HACICACTBCHHBIX
MPU3HAKOB, SIBJIFOTCS CTPYKTYPHOM OCHOBOW MBIIII H OCYILECTBISIOT
MEILICYHOE COKpameHne. B Monekynax OenkoB comepKarcs mOBTOPSI-
romuecs amugasie cs3u C(0)-NH, HazBaHHBIC MEeNTHIHBIMEA (TCOPHUS
pycckoro ouoxumuka A. 5. JlaHuneBCkoro).
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3apnanue 1. buyperoBas peakuust Haspanue «Ouyperosas peak-
LS TTPOUCXOJUT OT MPOU3BOJHOTO MOYEBHHBI — OHMypeTa, KOTOPBIH
JACT 3TY PEAKLHUIO B COOTBETCTBYIOLINX YCIOBUAX. buyper obpasyercs
MPY HarpeBaHUM MOYCBHHEBI C OTLICIUICHHEM OT Hee ammuaka. B ime-
JIOYHOH cpene OCNKHU, a TAKKE MPOIYKTHI UX FHAPOIH3A — MMOJUICTITH-
Jbl JAr0T (PHOICTOBOC MIH KPAacHO-(DHOJCTOBOC OKPAIIMBAHUE C COJISI-
MU Meau. Peakums oOycnoBiaeHa HannmuueM nentuanex cesasei. [lomo-
JKUTETbHAA OHYpPETOBas PEeakuMs MPOSBISICTCS Y COCAWHCHHMH, COACP-
JKAIUX HE MEHEE ABYX aMHIHBIX rpymi. MHTCHCHBHOCTH OKpacku 3a-
BUCHT OT JUTHHBI MICOITHAA H BAPBUPYET OT CHHE-(PHOICTOBOrO J0 Kpac-
HO-(HONETOBOH U KPaCHOM.

Ilpuéboper: wtatus ¢ npoOupkamu, CUpToBKa. Peakmuegnt: Moue-
BUHA KpUCTA/UTMYCCKas, ¢axkuii Hatpuii 10% pactBop, cepHOKuUCIas
mMenp 1% pacteop, pactBop Oenka (OemOK ABYX SIUL OTACISAIOT OT
JKENITKA U CMCLIMBAIOT € JUTPOM AMCTHIUIUPOBAHHOH BOAbI). X00 pa-
Oombi: ¢ HaYAjIA TPOBOIAT PCAKIUIO ¢ OMypPETOM (KOTOPBIH MOIYYAOT
M3 MOYCBHHBI), a 3aTeM ¢ Ocnkom. Peakuyus ¢ ouypemom: B CyXyrH
nmpoOupky OepyT HeMHOTO (0,5 r) MOUCBHHBI U OCTOPOIKHO HAIPEBAIOT
HAJ IJIAMCHEM CIHUPTOBKH. MOYCBHHA BHAJane IUIABUTCS, HPH JAlTb-
HEHIIeM HarpeBaHWM BBIACICTCA aMMHAK. JTOT CIUIABICHHOW Macce
JAIOT HEMHOTO OCTHITh. B pesynpTare HarpeBaHus MOYCBHHEI 00pasy-
eTcs OMypeT, a aMMHUaK YICTY4YHBacTCs (P MOAHECCHNUH JTaKMYCOBOH
Oymarn k mapam Ouypera). llo oxnaxiaenun Ouypera HPUIHBAIOT
1-2 M 10% pacTBOpa €aKoro HATPUs U B30ANTHIBAIOT. 3aTEM K IICIOY-
HOMY PacTBOpPY NpubaBHUTh 1-2 Kamiu pacTBOpa CEPHOKUCIOW MEIH.
IMonyueHHbIe pe3yapTaThl 0TOOPA3UTh B BHIBOAC. Peakuyus ¢ deakom: K
2 Mu1 pacTBOpa OenKa MPIIHBAKOT 2 M €AKOTO HATPHS U 2 KaIllH cep-
HOKHCTIOH MEJAH, TIIATEIBHO mepeMelnnBaroT. [lonyueHHyio peakimio
OOBSICHUTE B BEIBOJE.

3apanne 2. OmnpenenieHHe H303JIEKTPHYECKOIl TOYKH 0eJKOB
benok, MMIMEHHBIN 3IEKTPUUIECKOTO 3apsAaa, HAXOAACh B H303JIEKTPH-
YCCKOM COCTOAHHU U B SJICKTPHUUCCKOM IIOJIC U HC 6y,Z[CT nepcaBuraTb-
¢4 HU K KaTody, HH K aHoay, a pH pacteopa, mpu xotopoM 6e10K Haxo-
AUTCA B HU3OJJICKTPHUUCCKOM COCTOAHHUHN HA3BIBACTCA H303JIEKTPHYEC-
cKoii Toukoii. PacTBOpbI OEITKOB B H303JCKTPHUYCCKOM MYHKTE HPOSB-
JSIFOT HAWUMCHBINYIO VCTOHYHBOCTb, B KAaYECTBE CTAOHIH3HPYIOLICTO
dakTopa ocTacTcs ruapaTaluoHHas 0000uka. Y OONbUIHHCTBA OCJIKOB
H303JICKTPHYECKas TOUKa ONM3Ka K HEUTPaTbHOW PCAKLIUH.
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Ilpuéboper: wratus ¢ npobupkamu, numnetka. Peakmugsi: yrcyc-
Hoxucner Harpuil 0,1 H pactsop; ykcycnas kucmora 0,1 H pactsop;
ykcycHas kucnota | H pacteop; xematun 1% pactBop; STHIOBBIN
cnupT. X00 pabompl: TOTOBAT cepHro OV(epHEIX pacTBOPOB (Tab. 3)

Tabnuna 3
Bydepnrbie pactBopr
No ripoGupku
Pactsop 1 | 2 [3]4]s5] 6
KOJIYECTBO, MII

CHsCOONa 0,1 H 2 2 2 2 2 2

CH:COOH 0,1 H 025 0,50 1 2 4 -
CH:COOH 1 H - - - - - 0,8
JlucTrmupoBaHHas BOJa 3,75 3,50 3 2 - 3,2

Kenatun 1% p-p 2 2 2 2 2 2

Conepxuvoe mpodupok B3GanTeBaroT. B mpodupky Ned mpubas-
JIAKOT U3 NMUINCTKU MCAJICHHO W HPHU NOMCHIMBAHUK CTOJBKO CIIUPTA,
4TOOBl CIIYCTS HEKOTOPOE BPEM:I OCTaBaNIach ¢aBa 3aMeTHAasd MyThb. s
JTOH IEeNH, KaK MPaBmiIo, pacxoayeTes 2-3 mia crupra. Bo Bece ocrans-
HBIC TPOOHPKH MOOABIMIOT MPHU MOMCIIMBAHUH CTOJIBKO KE CIHUPTA,
CKOJIBKO 100aBysIoch B mpoGupky Ned Yepes 20-30 MuH HaOmromar0T
MNOMYTHEHHE, KOTOPOE OOO3HAYAIOT IO HIDKCHIPUBEICHHOH CXEME:
«+» — cnabasg xoarysuus; «+ +» - CpeoHssd Koaryysuus; «+ + +» —
CUJIbHAA KOAT'yJIALIUA.

KonTponbHbie Bonpockl
1. Kaxue xumuveckie senecmeda Hasvlearomc: benxamu? ObvacHume xumuye-
ckuti cocmas u cmpykmypy beaxos. 2. Umo maxoe «ouypemosas peakyusiy?
Hanuwume na docke ghopmyny buypema. 3. Kaxoe cocmosue 6enKo8 Hasvl-
saemcs uz02aexmpudeckoi mouxoit? OcobeHnocmu ee onpeoenetus.
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3AHATHE 13. HIBETHBIE PEAKIIMU HA BEJIKH:
HUHI'UAPUPOBAHHASA PEAKLIUSL.
PEAKIIUA C HUTPOIIPYCCUAOM HATPUA
HA CEPOCOAEPKAIINME AMUHOKHCJIOTBI

lle.flb 3ansamus. Usy4ume yeeninvle pedkyuu Ha benxu. ﬂoxasamza, umo
peaxkyui ¢ HuyeudpuHOM UcnoJb3yemcs ons BU3VANIBHO20 06Hapy9fC€H1/l}Z AMUHO
Kucjioni.

Peakiust ¢ HUHTHAPHHOM HCHIONB3YETCSA IS BU3YaIbHOTO OOHa-
PYKCHHUS a-aMUHOKHCIIOT Ha Xpomarorpammax (Ha Oymare, B TOHKOM
CJI0€), a TaKXKE /I KOJOPUMETPHUIECKOTO OIPEACICHUS KOHIIEHTPALUH
aMHHOKHUCIIOT MO WHTCHCHUBHOCTH OKPAacKu mpoxaykra peakuud. [Ipo-
IOVKT 3TOH PEakiiu COICPKHUT B CBOEM cocTase paxukan (R) ucxoanoit
AMHUHOKHCJIOTBI, KOTOPBIH OOYC/IOBIMBAECT PA3THIHYIO OKPACKy: TONy-
OVI0, KPacCHYIO, H T.[. COCAWHCHHH, BOHHUKAIOIINX MMPH PCAKLUH aMH-
HOKHCJIOT C HUHTHAPHHOM. B Hactosimee BpeMsl HHHTHIPUHOBAS peak-
LS ITHPOKO UCTIONB3YETCS KaK ISl OTKPBITHS OTACIBHBIX aMUHOKHC-
JOT, TaK U A7 ONPEACTICHUS UX KOTHIECTBA.

3aganue 1. Peakuust ¢ HHHTHAPHHOM,

Ilpuboper: wratus ¢ npobupkamu, nureTtka. Peakmueni: benok
KYPUHOTO SIHIA, pacTBOp HUHTHAPHHA X00 pabomsi; B mpobupky
HaquBaroT 1 M 1-10% pazbasaecHHOrO pacTBopa Oe/ika KYPHHOTO sila
u 1-2 ma 1% pacteopa Hunrugpuna B anetone. CoaepuMoe mpooup-
KU TICPCMCUIUBAIOT U B TCUCHHUC 2-3 MHH OCTOPOXKHO HArpeBalOT HA
BOJSHOU OaHe A0 MOSIBICHHS CHHE-(PHOICTOBOrO OKpALINBAHUS, CBHU-
JCTEIbCTBYIOLICE O MPUCYTCTBUHU B OCJIKE (-AMHHOKHUCIIOT.

3aganue 2. Peakuusi ¢ HUTPONPYCCHAOM HATPHSI HA CEPOCO-
AepIraliie aMHHOKHCIOTBI. benky, moaumenTuapl, Kak ¥ CBOOOIHBIC
OL-AMUHOKHUCIIOTHI, JAIOT CUHEE WU (PHONCTOBOEC OKPALIMBAHHE C HUH-
THAPUHOM (THOpaT TpUKeTOrmapuHacHa). Peakmus xapaktepHa s
o-amuHoOTpymn amuHokucaor. Ha I craguu peakumu obpasyercs BOC-
CTAHOBJICHHBIF HUHTHUIPHH 32 CYCT OKUCIUTEIBHOTO IC3aMHHUPOBAHHUS
(o6pazoBanneNH:;) u nmexapOokcumupoBanus (oOpazoBanne CO»z)
o-amuaokucnoT. Ha I ctaguu oOpa3oBaBIIUiiCS aMMHaK PEarupyeT ¢
SKBUMOJSIPHBIMH KONMHYCCTBAMH OKHCJICHHOTO M BOCCTAHOBJICHHOTO
HHUHTHAPHUHA, 00pasys CcHHE-(QUONCTOBHIA MPOAYKT, HHTCHCHBHOCTD
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okpacku koToporo (mpu 570HM) MPOMOPLHMOHAIBHA KOMHUYCCTBY AMH-
HOKHCIIOTHI.

X00 pabomei. B onHy poOUpKY HATHMBAIOT 5 Kameib pa3OaBicH-
HOTO pacTBOopa SIMYHOTO anbOyMHHA, BO BTOPYKO — 5 Kamenb
1% pacTtBOpa xkedatnHa, B TpeThio — 5 kamenp 1% pactBopa pactu-
TENBHOrO anbOyMHHA. B kakayio mpoOHpKY JOGABILIIOT MO 3 Karid
0,5% pacTBOpa HHUHTHAPHUHA U HarpeBaroT a0 kKuneHus. Yepes 2-3 mu-
HYTHlL B MpPOOHpKAax MOSBISAETCA PO30BOC, KPacHOE, a 3aTeM CHHE-
(hHoNEeTOBOC OKPAIINBAHHC.

KonTponsHbie Bonpocsl
1. J[na yeeo ucnonvzvemea peaxyus ¢ HuHeuopurom? 2. Hanuwume ypasHenue
peaxyuu ¢ Huneuopunom. 3. Ilpunyun memooa peaxyuy HUHSUOPUHOM (2UO-
pam mpuKemo2uOpUHOeHa,).

3AHATHE 14. PEAKIIUA OCAKIEHHA BEJIKOB.
BbICAJINBAHHUE BEJIKOB. OCA’K/IEHUE BEJIKOB
CEPHOKHUCJIBIM AMMOHUMEM.
OCA’XJAEHME BEJKOB XJIOPUCTBIM HATPUEM

Leny 3auamus: Hayuumecsa pasoenams 6eJKu HA Gpakyuy ¢ NOMOubIo
HelmpanbHuix coneli WeaouHbIX U Uel0YHOIEMENbHbIX MEMATINO8.

Peaxkuust ocamaenus: oenxos. M3secTHo, uro O¢iKu B pacTBOpe
COXPAHSIOTCS B MMPUPOJHOM COCTOSIHHH 3a CUET (PAKTOPOB YCTOHUHBO-
CTH, K KOTOPBIM OTHOCATCS 3apsia OCIKOBOH MOIEKYIbl M THOpPATHAS
(BoaHas) 060moUKa BOKPYT Hee. Y AajcHue 3TUX (PakTopoB MPUBOIUT K
CKJICHBAHHIO STHX MOJCKYI OejKa U BBIMAACHUIO B ocanok. OcakacHue
OCJIKOB MOKET OBITh OOPATHMBIM M HEOOPATHMBIM B 3aBUCHMOCTH OT
MPUPOABI HCTIONB3YEMbIX PEAKTHBOB.

Qobpamumoe ocadxcoenue — IPU STOM MPOLIECCE N0 BO3ICHCTBUEM
(hakTopoB ocaxkaeHUs OCIKH BHIMAAAIOT B OCAAOK, HO MOCIC MpeKpa-
LICHUS ACHCTBHS 3THX (aKTOPOB OEIKU BHOBb MEPEXOIAT B PACTBOPH-
MOE€ COCTOSIHHUE M MPHOOPETAIOT CBOM HATHBHBIC cBoMcTBa. OgHMM K3
BHAOB 00PaTHMOTO OCKICHIS OCIKOB SABJISICTCS BBICATHBAHHC.

Heobpamumoe ocaxcoerue GEITKOB CBA3AHO ¢ TIyOOKUMH HApYIIC-
HHSAMH CTPYKTYPbI OCITKOB (BTOPHYHOM M TPETHYHOW) U MOTEPEH MMH
HATUBHBIX CBOUCTB. Takve M3MEHEHHS OCIKOB MOJKHO BBI3BATH KHILIUC-
HHCM, JCHCTBHEM KOHLCHTPHUPOBAHHBIX PACTBOPOB MHHEPATBHBIX
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1 OPraHHYCCKUX KUCTIOT, COMSIMH TSDKEITBIX METAIIOB. [l BEICATHBaHUS
OCIKOB UCTIONB3VIOT COMH IICTOYHBIX U IIEIOYHO3CMENTBHBIX MCTAIIOB
(Haubonee YacTo B MPAKTHKE UCTIONB3VIOT CYIb(aT HATPUS U AMMOHU).
ITH COMM YAAIIIOT BOAHYIO 000JI0UKY (BBI3BIBAIOT OOC3BOKUBAHUE) U
CHUMAIOT 3apsia. Mexkay BEAHMUHMHOW BOIHOU OOOOUKH OCIKOBBIX MO-
JICKYNT ¥ KOHLICHTPALMEH CONEH CYIIECTBYET MPSIMasi 3aBUCUMOCTD. UEM
MCHBIIIC THAPATHAS 000I0YKA, TEM MEHbINC TpeOyercs comeii. Tak,
IIOOYIMHBL, HUMCIOIINE KPYITHBIE H TSKEIBIC MOICKYIBl U HEOOIBIIYIO
BOJHYIO O0OJIOYKY, BBIIAJAIOT B OCAAOK HPH HENOIHOM HACHIIICHHUH
pacTBopa COMAMH, a ANbOYMHHBI Kak 0oJiee MEIKHE MOJCKYJIbI, OKPY-
SKCHHBIC OOJIBIION BOAHOH OOOJIOYKOW, — MPH MOJHOM HACHIIICHUU.
Henatypanus Oenka (reodpamumoe ocajcoeHue) CBOIUTCA K paspy-
LICHUIO TPETHYHOH M YaCTHYHO BTOPUYHOH CTPYKTYPBI OEIKOBOM MoO-
JICKYNIBL B PE3yIbTATE Pa3phiBa BOAOPOAHBIX CBA3CH M MOTEpe UM OHo-
JOTHYCCKUX WM HATHUBHBIX CBOHMCTB. [Ipnm HeoOpaTHMBIX peakumsx
ocaxaeHUS OCNKH MPETEePICBAIOT TNTyOOKHE H3MCHEHHS M HE MOTYT
OBbITh PACTBOPHMEI B IEPBOHAYAIBEHOM pacTBopureiec. K HeobpaTiuMbiM
PCaKLMAM OTHOCATCS OCAXKICHHUC OCIKa CONSMH TSDKCIBIX METAIIOB,
MUHEPAITBHBIMH U OPTaHUYCCKUMH KHCIOTAMH, ATKATOUIHBIMH PEak-
THUBAMH U OCKICHHC MTPH KHUIBTICHHUH.

BoicanuBanue OenxoB. OcaxacHue OCNMKOB — pacTBOpaMHu
HCUTPAJIBHBIX COJICH BBICOKOH KOHICHTpALMU (HACHIICHHBIC PaCcTBO-
prl). CunpHeM BeicamuBaromuM 3¢gdexktoM o0bmamarT cyabdarsl
Hatpust (NaxSOs4) u ammonus ((NH4).SO.). Mexanusm BbICATHBAHUS
CBSI3aH C TEM, YTO JOOABIICMBIC KATHOHBI 1 AHHOHBI CHUMAIOT THIPAT-
HYI0O ODOIIOYKY M OJHOBPEMCHHO, BO3MOXKHO, HCHTPAIU3YIOT 3apsin
Oenmka (cocTosHuE ONM3KOE K HM303IeKTpuueckor Touke). [lpu takom
OCQKIACHHUM COXPAHSIOTCS HATUBHBIC CBONCTBA OCIKOB (OHooruyecKas
AKTUBHOCTB) M COXPAHAIOTCS BCE YPOBHU CTPYKTYPHOH OpPraHH3aLiN
GenkoBoii Monekyabl. Ecmu 3ateM k ocaaky Oenka no6aBHTH BOAY,
VIAIATE AUATA30M COJb, TO OCIOK CHOBA MEPCHACT B pacTBOP U OyICT
MPOSIBIIATE OHONIOTHYCCKYIO AKTHBHOCTh. BRICATUBAHHE HCIOIB3YIOT
JUTS pasaciacHus OCIKOB CBIBOPOTKH KPOBH, MOJIOKA, IMYHOTO OEnKka Ha
e (pakumu: anbOyMUHBI U r10OYTHHbL. | 100VIHHBI, Kak MEHee pac-
TBOPUMBIC OCIKU U C OOJBIICH MOJCKYISPHOW MACCOM OCAKIAIOTCS
nepsbivu, pu 50%-HoM HackimeHuu pacteopa oeaka (NH4)2SO04 win
NayS0s4, a anebymunst npu 100%-HoM.
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3aganue 1. Ocaxaenue 0eJIKOB CEPHOKHC/ILIM aMMoOHHeM. Boi-
CalMBaHuE — 3TO AOOABICHUE K PACTBOPY OClka HEHTpaIbHBIX CONCH
(NaxS0., (NH4)2S0.). Mexann3M BRICATHBAHNS 3aKIFOYACTCS BO B3aH-
moneticteuu annoHoB (SO4*) u xarmonos (Na‘, NH4") ¢ sapsamamu
6emka (rpymmet NHs™ w0 COOY). B pesynsrare 3apsa ucdes3aet, U COOT-
BCTCTBCHHO, MCUYC3ACT B3aUMOOTTAIKHBAHUE MOJCKYI. OXHOBPEMCHHO
PE3KO YMEHBINACTCS ruAparHas obomouka. Bee 310 mpuBOAMT K «cim-
MAHUIO» MOJICKYJ U ocaxkacHuio. HaceimeHHsIM pacTBOpOM cybdara
aMMOHHS OCAXKIACTCA ambOYMHHOBas (pakuus OCNKOB, IMOTYHACHI-
LICHHBIM PacTBOPOM — rioOynauHOBas (paxius. CYIIHOCTE Peakiuu
3aKJIF0YACTCS B JCTHAPATALIMH MOJICKYJT OEIKa.

Xo00 pabompi. B npobupky Hanuearot 30 Kanenp HEPa3BEAEHHOTO
SIUYHOTO OCNKa U J00ABISMIOT PABHOC KOIMYCCTBO HACBHILICHHOTO pac-
TBOpa cynbdara ammonus. CoACPKUMOE MPOOUPKU MEPSMEIIUBAIOT.
IIpu srom ocaxxmaercs anpOymunOBas ¢paxiust Oenkos. Ilomyuaror
MOJIYHACHIIICHHBIA PAacTBOP Cy/b(aTa aMMOHHUS U TAKKE CMCIIHBAKOT
(1:1) ¢ ssuuaBIM OCJIKOM, MPH 3TOM TIOOYIHHOBAS (Ppakims OcaKIaCT-
¢, a anpOyMHUHOBAs ocTtaeTcs B pacteope. [locneanow oThuapTpoBsi-
BAIOT, 3aTCM CMCIIUBAIOT C MOPOLIKOM CyIb(aTa aMMOHHS A0 TEX IOP,
MOKa HE MPEKPATUTCS PACTBOPSHHE COJIH, IPH STOM BBIMAJACT OCAJOK —
anpOymunbl. K oOpasoBaBiimMes ocaakaM (r100y/IMHOB U aabOyMu-
HOB) IOOaBJISIOT BOAY W HAOMIOAIOT UX PACTBOPEHHE. DTO JOKA3bIBA-
€T, YTO BBICAJIMBAHHC — MPOLICCC OOPATHMBIH.

3apanne 2 OcaxxaeHne GeJIKOB XJIOPHCTbIM HatpHeM. s 6ovi-
canueanus 6eixoe N3 pacTBOPOB MPUMCHSIIOTCI XJIOPHI HATPUS, CYIIb-
dar Harpus, anerar HaTpws, CyIb(ar MarHus, aueTat Kaausd, XJIOPUIX
KaJpLM, HUTPAT Kajdplus U cynbdar amvonus. Hekotopeie u3 mepe-
YUCJICHHBIX COJICIH BBHICAIUBAIOT 6€J'IKI/I HC TOJIBKO IIPHU HACBIIICHUY UMHU
pacTBopa; ONpPEACICHHEIC OCIKH BBICATHUBAIOTCA W HPH JOCTATOYHO
HU3KHX KOHICHTparusx coneil. K TakuM cojsiM OTHOCUTCS CyJabdar
aMMOHHS. Y CIIOBHS, MPU KOTOPBIX MPOUCXOANT OCAKIACHHE CYIb(haToM
AMMOHUA, HACTOJBKO XapPaKTCPHBI AJ1d OTACIbHBIX 6CJ'IKOB (3a PCAKUMU
HCKIIOUCHUSMU), YTO 3TO CBOWCTBO OCIKOB MOXHO CPaBHUTH C pac-
TBOPUMOCTBIO, XapaKTCPU3VIOWEH KPpUCTATIMYCCKIE BemecTa. benku
COCTOAT U3 aMHUHOKHUCIOT M MO3TOMY 00nazaroT aMpOTEpHBIMH CBOM-
crBamu. [lpu pacTBOpeHHMH GElKOB B BOAC HOH BOAOPOJA, MOSBISIO-
LIUICS B PE3yIbTATe AUCCOLMUANHA KAPOOKCHIBHOUW TPYIIIBI, MPUCO-
eaunsiercd k amuHorpynne. [loaromy GenkoBele MOIEKYIBI HECYT Kak
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MOJIOXKUTEIBHEIC, TaK W OTPHLATCIBHBIC 3apaisl. BennunHa 3apsia
OMpEENICTCS KOMMYECTBOM HOHOTCHHBIX rpyom. [Ipu ompeaenéHaoM
3Ha4YeHUH pH cyMMapHBIH SIEKTPHYCCKUH 3aps MOTICKYJIbI OenKa cra-
HOBUTCS paBHbIM HYIH0. Takoe 3naucHue pH HassiBacTCs u30218KMpPU-
veckoil mouxot (pJ). B H303mEKTpHUECKON TOUKE pacTBOpPHI OCIKOB
HUMCIOT MUHHUMATBHYIO YCTOHYIHBOCTD, MMOCKOJIBKY OHH JIUIICHBI OCHOB-
HOTO CTa0UIM3UPYOEro (hakropa — 3apsga U MO3TOMY JICTKO BbIMA-
JaroT B 0caqok. OnpeaeinTh H303ICKTPHUUCCKYIO TOUKY OC/IKa MOKHO,
onpeaenus pH, npu KoTopoM pacTBOp OCNKa UMEET HAMOOJIBINCE MMO-
MyTHCHHE. Y OONBIIUHCTBA OCIKOB M303JICKTPHUUCCKAS TOUKA JICKUT B
cnabokucnon cpeae. Ocaxcoenue beaxvoe NaCl m MgSQ4 — Xnopua
HATpHs U Cynb(}aT MarHus B OTJIMYHE OT CyIb(ara aMMOHHS OCAXKIAIOT
IIOOYIMHBI M3 HACHIICHHOTO PacTBOpa. B M3037eKTpHICCKON TOUKE
ITIOOYIMHBI 3THMH JKE€ COMSAMH OCAXKTAIOTCS MpU O0Jice HU3KOH KOH-
LCHTPALUH.

Xoo pabomwi. B 2 npoOupkn Hamusatotr o 5 mu 1% pacteopa
Ocnka, MPHOABISMIOT MPH MCPEMCIIUBAHHH A0 MOJHOTO HACHIIICHHS
(xorma YacTh KPHCTALIOB OCTACTCs HEPACTBOPEHHOH, HECMOTpPS HA
B30aNTHIBAHHE) B OAHY MPOOHPKY TOHKO H3MENBYCHHOTO XJIOpHIA
HATpHsL, B APYIYIO — cynb(dara Marans. Uepes HECKOMBKO MHHYT B ABYX
MpoOHpKax MOSBIACTCS 0CaROK 2r00yaunos. Ocaaku oThUIBTPOBHIBA-
0T ¥ K QunbTpaTy J00aB/SIFOT HECKOJIBKO Kamelb pa30aBICHHOH VK-
cycnoii kucmorel (CH;COOH) — B c1aboOKHCION CPeIe BBIMAJAIOT (Lib-
Oymunwl, mockonpky pH pactBopa anbOYyMHHOB NpHOTH3UTCA K U30-
anekmpuyeckoil mouxe. B BOZTHOM pacTBOpE OCIKOB WX YACTHLIBI SIBJISI-
FOTCS 3aPSDKCHHBIMH M CHJIBHO THAPATHPOBAHHBIMH, YTO 00VCIaBIHBACT
VCTOWYHBOCTD OCNKOBBIX PacTBOpPOB. Ho mpu BRICOKOHM KOHLCHTpaLWH
COJEH, HOHBI KOTOPBIX TOXKE CHJIBHO THAPATHPOBAHBI, MPOUCXOINUT pas-
PYIICHHE BOIHBIX OOOJOUCK OCIKOBEIX MOJICKYT M CHHUMACTCS 3apsf C
OCIKOBOH MOJICKYJIB aACOPOUPYIOIIMMHUCS HA HCH HOHAMH CoaH. B pe-
3yIBTATE STHX JBYX MPOLECCOB OCIKOBBIC PACTBOPBI TCPSIOT YCTOHUIH-
BOCTb, YaCTULBI OCIKa CIUMAIOTCS APYT C APYIOM, YKPYIHSIOTCS H,
HAKOHEL, BEITIAJACT OCATOK.

KonTponsHbie Bonpocsl
1. Umo maxoe svicamieanue benxoe? 2. B yem 3aimoyaemes Mexanusm evicaiii-
sanust 6enxog? 3. llouemy Ona gvlcanusanus paznvix 6eaKo8 mpebyemcs pas-
JUYHAL KOHYEHMPAyUs OOHUX U mex Jce coieli, pasHuie ycaosus pH cpedwvr?
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3AHATHE 15. OCAKJIEHHUE BEJIKOB HOHAMH TAXKEJIBIX
METAJUIOB, MUHEPAJIbHBIMH U OPTAHUYECKUMMH
KHCJIOTAMMU, OCAKJEHUE BEJIKOB KUITAYEHUEM

Iens 3auamus: uzyuume enusHue UOHOE MeMAIos, KUCTIOM U OpeaHi-
YeCKUX 6eUjeCne HA HeKomopble ceolicmea b6enkos. Y6eoumvcs ¢ mom, 4mo He
6ce opaanudeckue U MUHEPATbHbIC KUCIOMbL OOUHAKOBO GIUSIOM HA KOA2Yis-
YUIo OeKos.

NzBecTHO, uTO GEIKU B PACTBOPE COXPAHSAIOTCS B MPUPOIHOM CO-
CTOSIHHH 32 CUYET (DAKTOPOB YCTOMYHBOCTH, K KOTOPBIM OTHOCATCS 3a-
pax OeNnkoBON MONCKYJIBI M rHApaTHas (BoAHAast) 0007I04Ka BOKPYT HEE.
VYaanenve 5TuxX (HakTOpPOB NMPHUBOANUT K CKICHBAHHMIO 3TUX MOICKYI
Ocnka U BRIMAJACHUIO B 0canoK. OQcaxkacHue OCIKOB MOKET ObITh 00pa-
THMBIM U HECOOPATHMBIM B 3aBHCHMOCTH OT HPHPOJBI HCIIOIb3YEMBIX
peaxtuBoB. (Jbpamumoe ocajcoenue — MPU STOM MPOLECCE MOA BO3-
JeiictBrueM (PakTOpOB ocakICHHS OCIKH BHIIAIAOT B OCAAOK, HO MOCTC
MpeKpameHuss ACHCTBUA 3THX (PAKTOPOB OCIKH BHOBH NEPEXOIAT B
PacTBOPUMOE COCTOSIHUEC M NPHOOPETAIOT CBOM HATHBHBEIC CBOMCTBA.
OaHUM U3 BUAOB 00PATHMOIO OCAKIACHUS OCIKOB SBISICTCS BHICATHBA-
uue. Heobpamumoe ocaxcoenue OSIKOB CBSI3aHO C INIyOOKHMH HApy-
LICHUAMH CTPYKTYPbl OCIKOB (BTOPHUYHOW M TPETHYHOM) M mOTEped
UMM HATUBHBIX CBOMCTB. Takne nM3MecHEHHs OCIKOB MOYKHO BBIZBATH
KHILUYCHUEM, ACHCTBHEM KOHLICHTPHUPOBAHHBIX PACTBOPOB MHHEPAIb-
HBIX H OPTaHHYCCKHUX KHCIOT, COMSIMHU TSDKEIIBIX METAILIOB.

3apanue 1. OcaxxneHue GeIKOB HOHAMH TSKEJBIX METAJIIIOB.

Ilpubopei: mTaTB ¢ NOPOOHPKAMH, CTCKSIHHBIC —MaIOYKH.
Peaxmueni: pacTBOp OcnKa, KOTOPHIH TOTOBAT U3 SIMYHOTO OCIKA ITy-
TEM pacTBOpeHHs B 20-TH KpaTHOM 00beME BOABI M (PUIBTPALIMU Yepe3
HECKOJIBKO CJIOCB Mapnu, YKCycHOKucbii cBuner 0,5% pactsop, cep-
HOKHUCHAss Meap 5% pactBop, a3oTHOKuCIOE cepebpo 3% pactsop,
HACBILICHHBIH PACTBOP XJIOPHUCTOTO HATpPUs. X00 padomsl: B TPU MPO-
Oupku HanmuBaroT 1o 1-2 M pacteopa Oenka. [Ipubagnsror no kamiam
B MCPBYIO MPOOHPKY PacTBOP YKCYCHOKHCIOTO CBHHLA, BO BTOPYIO —
CCPHOKHCIION Meau, a B TPEThIO — a30THOKHUCIOC cepedpo. Bo Bcex
mpobupkax obpasyercs ocanok O¢ka. B mpobupky ¢ ocagkamu OT yK-
CYCHOKHCJIOT'O CBUHIIA U CCPHOKHUCIION Meau JOOABISIOT H30OBITOK ITHX
CoJieH, HAOMIOAAs TIPH 3TOM PACTBOPEHHE OCAIKOB.
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3ananue 2. Ocaxxnenne 0eIKOB MHHEPAIbHBIMH KHCJIOTAMH.
KoHueHTpHpoBaHHbIE MUHEPATBHBIC KHCIOTH (kpoMe (ocdopHOl Kuc-
JOTHI) BBI3BIBAOT HEOOPATUMOS OCAXKACHHC OCIKOB M3 pacTBOpa. ITO
OCKICHUE OOBACHACTCS SBJICHUCM JCTHUAPATALIMH KOJUIOWAHBIX YACTHL]
Oeika, CHITHEM 3apsia, 00pa30BaHUCM COJICH U3 OC/IKA U KUC/IOT U JIP.

Ilpuboper: wratue ¢ npoGupkamu. Peakmuebl: CONSHAS KUCIOTA
KOHLICHTPUPOBAHHAS, CCPHASA KHUCIOTA KOHLCHTPUPOBAHHAS, A30THAS
KHCJIOTa KOHLICHTPUPOBAHHAS, PACTBOP OClKa AT PEAKLMH OCAXKICHH.
X00 pabompi: B TpU POOHPKHU OCHOPONCHO HATHBAIOT N0 | MIT KUCTIOT:
B NIEPBYIO — COJITHOW, BO BTOPYIO — CEPHOM M B TPETBHIO — a30THOH. Bo
BCE MPOOUPKH OCTOPOKHO HACIAUBAIOT HA KUCIOTY HPUOIM3UTEIIBHO 110
1 ma pactBopa Genka. Ha rpanuiie AByX KUAKOCTEH MOSBISCTCS OCAIOK
0cIKOB B BUAEC HEOOMBIIOrO Kpy:kouka (komena). Kaxayro mpoOupky
OCTOPO’KHO BeTpsxuBaroT. Ocamzok pacTBOpACTCS B MEPBOW U BTOPOH
MPOOHpPKax, IAC UMEETCS U30BITOK COMSHON U CEPHOH KHCIOT; B TPEThCH
MPOOHPKE C A30THOM KHUCTOTOH OCATOK HE UCUC3ACT MPH BCTPSXHUBAHUH,
T.K. IPH U3OBITKE a30THOW KHCTIOTHI OH HE PACTBOPSCTCS.

Ocaxaenune Genxkop kunsdyeHueM. bonpmuHCTBO GEnKOB mpu
KHILYCHHH CBEPTHIBACTCS, MPEBPAILAICh HEOOPATUMO B renb. Jms pas-
HBIX OCNKOB TeMIeparypa uX Koarymsiuun HeoguHakosas. OnHu Oenku
koaryaupyiotr npu t=50-55°C, a apyrue MOTYT BBIOCPKHBATH HCIPO-
JOJDKUTENBHOE KHIITUCHHE. MEXaHH3M TeMIECpaTypHOU KOAryJsiiud U
JCHATYPALUU OCNKOB CBS3aH C MEPECTPOUKON CTPYKTYPEI MaKpOMOJe-
KyJI OelKa, B YaCTHOCTH, KOJUIOWAHBIC YACTHULIBI OCNKa MOJ BIUSIHUCM
BBICOKOW TEMIIEPATYpPhl U3 THAPOQUIBHBIX CTAHOBATCH THAPOQOOHBI-
mu. [lpoucxomur rnyOokoe W HEoOpPaTHMOE H3MCHCHHE BTOPUYHOU
U TPETHIHOHM CTPYKTYPBI MOJICKYI OElKa — OHH BHIBOPAYUBAIOTCS KaK
Obl «HaW3HaHKY». TemmeparypHas acHarypauus OCIKOB MPOTEKACT
MEIJICHHO U VCKOPSETCA C MOBBIICHHEM Temmeparypbl. CKOpocTb
TEMIICPATYPHOU KOATYJISIIMH 3aBHCHUT OT MPHCYTCTBHS B PacTBOPE
HOHOB colieli u BoAopoaHbIX HOHOB. OCOGEHHO OBICTPO M MOTHO Oca-
JKAAIOTCS OCTIKU MPU HATPCBAHUH B M303JICKTPUUCCKOH TOUKE, T.€. MPH
TakoM 3HaYeHHUU pH, KOrza KONIOWAHBIC YacTULBI OCTKOB TEPSIOT
CBOU BJICKTPHUYECKUI 3apsia U CTAHOBSITCS HEYCTOMUUBBIMU B PacTBOPE.
Hnsa OonpminHCTBA OETKOB H303JCKTPHUYCCKHHA IMYHKT COOTBETCTBYCT
C1a0OKUCIION PEaKIUH, KPOME THCTOHOB W MPOTAMUHOB. B CHIIBHO
KHCTBIX PacTBOpax OCJIKOBBIE HYACTHIIBI NEPE3aPSKAIOTCS BCICACTBHE
nX aM(OTCPHBIX CBOHCTB U HECYT MOJOXHTCIBHBIA 3aps], UTO MOBBI-
IIACT UX YCTOHYMBOCTh. AHATOTUYIHO BEAYT ¢0s1 OCIKOBBIC MHUIIC/UTEL B
CHJIBHO IICTOYHBIX pacTBOpax. B Takux pacTBOpax CTaOHIBHOCTD
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OeKOBOrO KoJUTonAa OOYCIOBICHA OTPHLATCIBHBIM 3apsSAOM KOILIO-
WAHBIX YacTHLl. TakuMm oOpasoM, B CHIBHO KHCIBIX M IIETOYHBIX pac-
TBOpax OclIKky OOBIYHO HE BBHINAJAIOT B OCAAOK NpH Harpesanuu. [Ipu
JOGABJICHHH K KHCIIBIM PacTBOpaM OCIIKOB HEHTPaTIbHBIX CONEH Koary-
JSIUMS BO3MOJKHA.

Ilpubopei: mitatue ¢ mpoOupkaMu, CUPTOBKA. Peakmugol: pac-
TBOp Oenka Al peakuui ocakacHus, ykcycHas kucnota 2% u 10%
PacTBOPBI, XJIOPUCTBIA HATPUU HACBIMICHHBIM PAacTBOpP, €AKUM HATpHi
10% pactBop. X00 pabomer: HATUBAIOT B MATH NPOOHPOK MO 2 MII pac-
TBOpa Oenka. Comep:kuMoe MEPBOH MPOOUPKH HATPEBAOT U HAOIFOAA-
10T 3a peakuueii. Bo Bropyro npobupky mobasmstor 1 kamio 2% yk-
CYCHOH KHCJIOTHI M HArpeBatoT. B TpeThio mpoOupKy 100aBIIMIOT OKOJIO
0,5 mn 10% ykcycHOM KHCIOTH B HarpesarT. B ueTsepTyio mpoOupky
mobasastroT 0,5 M 10% yKCycHOM KUCI0TH U 3-4 Kariv HACHIICHHOTO
pacTBOpa XJIOPHUCTOro HATpus U HarpesaroT. OOpaszyeTcs ocanok Oeaka.
B maryro npobupky modasmsror 0,5 MJI €IKOTO HATPUS M HATPEBAIOT.
HabmoaeHus 3amucate B BBIBOAC U OOBACHHUTE PA3IUYHYIO CKOPOCTb
OCAXICHHA U ICHATYpaLHH OeKa.

KonTponsHbie Bonpockl

1. Kaxumu ¢usuxo-xumuveckumu ceoticmeamu obaadaiom bemxu? 2. Obwsic-
HUMb AeleHue Koasyaiayuu 0eaxos. I[Ipumepsbl NPAKmMu4ecko2o sHa4eHus Koa-
eynayuy 6erxos 3. Kaxue amunoxuciomsl Hasvigaromes Hesamerumvimu? O6-
wue cgoticmaa amunoxuciom. Kaxoe amMuHOKUCIOMHbIN COCMAag pasnuyHbiX
benxog? 4. Kaxue uzgecmuvl Memoovl OCajdcoeHus u Koazyisyuy 6enxos?
5. Kaxue 0enxu oOmHOCAMEA K NPOCHILIM U CTIONCHBIM? Jamb ux Kpamkyio xa-
DPAKIMEPUCTIUKY.

3AHATHE 16. HYKJIEOIIPOTEU/IbI.
I'UAPOJIN3 HYKJIEOIIPOTEUOB. OBHAPY’KEHUE ITEHTO3,
IIYPUHOBBIX OCHOBAHUU, POCPOPHOU KUCJIOTHI

Lenv 3anamun: Qopmuposganue npedcmasnenus 06 0cobeHHOCMAX co-
Ccmaga u opeaHu3ayuy HyKaeomuoos u HyKieuHo8blx KUCIOM.

JUt1 n3ydeHns cocraBa HYKJICONPOTEHIOB MPOBOMAT KHCIOTHBIM
THAPOIN3 APOACKENH B MPUCYTCTBHH cepHOU KucioTel. [Ipn Hempomos-
JKATEIBHOM, T.€. YACTUYHOM, FHAPONH3E HYKJICONPOTEHIbl PACTIAJA0T-
¢4 Ha OEJIOK W HYKJICHHOBBIC KHCAOTHI. [Ipo mpoxomkurensHOM THApO-
JM3e HACTYIAeT MOJHBIN pacnan Hykseonporenmos. Ilpm ruaponmze
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YHHUKAIbHBI OHOXHMHYECKHe (PYHKLIHH HYKJIEOTHAOB: 1) sBIS-
0TCs cTpouTeabHbIMU Onokavu HyknenHoBbix kuciot (JJHK u PHK);
VYACTBYIOT B MONEKYIISIPHBIX MECXaHH3MaX, C IIOMOIIBIO KOTOPBIX I'eHE-
THYCCKas HHPOPMALUSA XPAHUTCS, PEILTHLIUPYETCS U TPAHCKPHOUPYET-
¢s1; 2) BBIMOJIHSIIOT BAXKHYIO POJib B 3HEpreTHueckoM (ochoprom) 06-
MEHE, B aKKyMVIUPOBAHUH H MEPCHOCE BHEPrUM; 3) chnyxkar kodep-
MEHTAaMH M aKTHUBHBIMH MPOCTETHICCKUMU IPYIIIAMH B OKHUCIUTCIBHO-
BOCCTAaHOBUTCIBHBIX (hepMEHTAxX; 4) UTParOT BAXKHYIO PONb B CHHTE3C
OITUTrO- W TOJHUCAXapHAOB, XKUPOB. HykIcoTHIR — YHHBEPCAIbHBIC
OUOMOJICKYJIBL, UTPAIOINHUE BAKHYIO POIb B OOMEHE BELICCTB U SHEPIHH
JKUBOM KIIETKH.

3apanue 5. OTBeTnTs Ha Bonpockl: 1. [Ipuseanre knaccuguka-
LU0 HYKJICHHOBBIX KUCIOT? 2. OXapaKkTepru3yiTe KOMIICMEHTAPHOCTD
a30TUCTBIX OCHOBaHWH. 3. Uro Ha3bIBalOT CBOOOAHBIMH HYKICOTHIA-
mu? Kakosa ux posb B kietke?

3amanne 6. [locmoTpersh yueOHbIe GIIIBMBI: «BHIbl HYKICHHOBBIX
kncsao™, «lIponeccuar PHK», «Cimaiicuar PHK», «Cunres AT®».

KonTponbHbie Bonpockl
1. Cmpoenue nyxneunogvix xuciom. Buovr ceaseti ¢ cmpyxmype JHK? 2. I1y-
PUHOBbIE U NUPUMUOUHOGLIE OCHOBAHUA. Y2neeoOHbvle KoMnoHewmsl. 3. Max-
poapeuveckue coeounenus. Hyxneosuogocamet, AT u opyeue maxpospeu-
yecKue coeouHenus?

3AHATHE 17. CCABHUTEJIBHOE JIEMICTBUE
HEOPI'TAHHUYECKUX KATAJIN3ATOPOB
N ®EPMEHTOB HA CYBCTPATBI

Lenv 3auamus: usyuums obwue ceoiicmea epmenmos; npogecmu
cpasHumenvHoe oeticmaie Heop2aHUYEeCKUX Kamanu3amopos U (hepmennios.

DepMeHTHI SBISIOTCS OHONOTHYECKUMH Karanusaropamu. Ux oc-
HOBa — OeTOK. AKTHBHAS YacTh (PEPMEHTOB COOCPKHUT HEOPTAHUICCKOC
BCIIECTBO, K MPHMEPY, aroMbl MeTaioB. [Ipu 3ToM karamuTrieckas
30 (dEKTHBHOCTD METAIIOB, BKIIOYCHHBIX B MOJICKYIY (epMeHTa,
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VBEIMYHUBACTCS B MIJUTHOHBI pa3. [IpumeuarensHo TO, 4TO OpraHu¢e-
CKHI W HeopraHwdeckuil parmMeHTHl epMEHTa HE CHOCOOHBI MO OT-
JCIBHOCTH TPOSIBISATh CBOHCTBA KATAIM3aTOPA, TOrAA KaK B TAHACME
SIBJISTFOTCS. MOIIHBIMH KaTATH3aATOPAMH.

Heopranuueckue Kataau3aTtopbl YCKOPSIFOT BCCBO3MOKHBIC XHMH-
YECKHUEC PCAKLHH.

Heopranuueckue kataauzatopel IO CBOCH MPUPOJEC — HEOPTaHH-
YyeckHe BelecTsa, a depMeHTHl — Oenku. B cocraBe HeopraHmueckHx
KaTaJIn3aTopoB HeT Oenka.

@DepMeHTBI 0 CPABHCHHIO ¢ HCOPTAaHWYCCKUMHU KATATH3aTOPaMHU
001a7aI0T CrICU()UIHOCTHIO ACHCTBUS K CYOCTpaTy ¥ HanOOJIEE BBICO-
kol addekTuBHOCTRIO. baaroxaps ¢epMeHTaM peakuus MPOTCKACT
ObICTpEC B MIJLIHOHEI Pas.

3apanne 1. CpaBHUTH JeiicTBHEe HEOPraHHYeCKHX KATAJIH3a-
TOpOB H hepMeHTOB HA cyOcTpaThl. 7151 CpaBHEHHS CKOPOCTH U 3(-
(PCKTUBHOCTH KATaJIN3a ¢ YYACTHEM CIICIUPUICCKUX (PEPMEHTOB U Ka-
TANN3aTOPOB HEOPTAHHUYCCKOU MPHPOIBl VAOOHOH MOJACTBIO SIBISCTCS
MPOLIECC THAPONUTHYECKOTO PACIICIVICHHS KpaxMalia MoA JCHCTBHEM
(depMeHTa CIIOHBI — aMUJA3bl MM B HNPUCYTCTBUU KHILIMIEH pasbas-
JCHHOU COMSHOU KHCJIOTBI.

Ilpu6opei: utaTuB ¢ IpoOUPKaMHU, MUICTKH, BOASHAS OaHs ¢ TEp-
MomeTpoM. Peaxmuent: xpaxman 1% pacteop Ha 0,3 % pacTBOpe XJ10-
pHCTOro HATpUs, PacTBOp Hozaa B HoaucToM Kaimuu, eakui Harpuid 10%
pacTBOp, CepHOKHUCTAs Meab 3% pacTBop. Xoa paboThl: B TPpU MpoOup-
ku HaauBAOT 10 5 Mt 1% pactBopa kpaxmana. 3aTeM B IICPBYIO MPO-
Ooupky 100aBmAOT | MJ JUCTUITHPOBAHHOH BOABI, BO BTOPYIO 1 M
10% pacTBOpa COMITHON KHUCIOTHL H B TPETHEO — | MJT CITIOHBIL.

Coaepsxkumoe npodupok Nel u Ne3 cTaBsT Ha BOASHYIO OaHIO MpHU
t=38°C, a mpobupky Ne2 — B xunamyro BoasdHyIO Oanro. Yepes 15 mun
BCE MPOOUPKH BBIHUMAIOT W3 BOASHOHM OaHW, OXJXKIAIOT U OCpyT U3
HHUX OPOOBI JJIs ONPEICICHHS KpaxMana U TIFOKO3bl ¢ TOMOIIBIO MPO-
Obl c WomoMm W peakuun Tpommvepa. llepen mposeaeHueM peaxipu
Tpommepa conepxumoe mpoGupku Ne2 HEHTPATU3YIOT PacTBOPOM IIe-
ao0un. [lomyueHHBIC PE3yNbTATh 3aHOCT B TAOIHUILY 4.
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Tabnuua 4
CpaBHHUTEIBHOS ACHCTBUC
HCOPTAHMUYCCKUX KaTaJIU3aTOPOB U (PCPMEHTOB

No mipo- Cv6eTpar Karamsaro Ilocrie HarpeBaHus

OHUpKH yoerp P 1poba ¢ HojioM | peakims Tpommepa
1 Kpaxman -
2 Kpaxman ColsiHas KUCIIOTa
3 Kpaxman AMuItaza CIIOHbI

3apanmue 2. Peakuus Ha nosucaxapuabl ¢ pacteopom Jlroros.
B ocHOBE B3aMMOICHCTBHS TMOMCAXAPUIOB ¢ HOAOM JICIKAT MPOLICCCH
KOMILICKCOOOpa30BaHusi, aacopOuuu u Ap. XapakTep OKpAIIUBAHHS 3a-
BHUCHT OT CTPOCHHMS TNOJUCAXAPHUIA, B YACTHOCTH, OT CTCIICHH Cr'0 BCTB-
neHus. PazBuBaromeecs TEMHO-CHHEE OKPAIIUBAHUC CBHACTCIBCTBYET O
MPUCYTCTBUN  KpaxMana, KpacHO-Oypoe- TJIHMKOTCHA WM SPUTPO-
naekctpuHa. Mecnenyercsa Bosaciictere (bepMEHTOB aMIIa3kl U caxapasbl
HA Pa3IHYHBIC CYOCTPAThl — KpaxMan U caxaposy.

Ilpuboper: tatus ¢ npoObUpKaMy, MHUMETKH, BOASHAI OaHd ¢ Tep-
MoMeTpoM. Peakmueoi: kpaxman 0,5% pacteop Ha 0,3% pactBOpe X710-
PHCTOrO HATpHSL, pacTBOp Hoda B HoamucToM kamuu (pacteop Jlroroms),
pas0aBicHHas CIrOHA, caxaposa 2% pacteop, pacteop caxapassl (10 r
Japoxoked romoreHn3upyioT B 100 M Boxer), peaxtus Demmnra. Xoo
pabomui: OepyT yetsipe npodbupku. B mpoOupku Ne2 n Ne3 HanusaroT no
4-5 mn pactBopa kpaxmana, a B npodupku Ne2 u Ned mo 4-5 M caxapo-
361 2% pacteopa. 3atem B mpobupku Nel u Ne2 mpunusaror no 2 mi pas-
OaBicHHOU CTIOHBI, a B ipoOupku Ne3 u Ned4 mo 2 mu pactBopa caxapa-
3p1. ComeprkumMoe KaKA0M mpoOHpKH TIaTenbHO nepemermsaroT. [lo-
JYYCHHBIE PE3yIbTATHl 3aHOCAT B TAOMHLY 3.

Tabauna 35
CrenumaHOCTs (PEPMCHTOB AMHIIIA3HI H CaXapa3bl
IIpo6a Peaximia
HpogI:IpKI/I CyOctpar OepMeHT Harpesanue ¢ ﬁ%ﬁ%ﬁmmmq;eaznga
OTpHITaTEIhHAS
1 Kpaxman Amurnasa 10 mum, 37°C
2 Caxaposa Amurnasa 10 mum, 37°C
3 Kpaxma Caxapaza | 10 mm, 37°C
4 Caxaposa Caxapaza 10 yum, 37°C
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[Mpobupky HOMEmMAT Ha BoAsHyK Oamroo npu t=37C. UYepes
10 MuH comEP:KUMOE KAXKAOH MPOOUPKH JACIAT HA JBC YACTH. C OJHOM
M3 HUX TPOBOIAT peakuumto demmunra (mo 1-2 M peaktuBa), a ¢ Apy-
roti — mpody ¢ HomoMm (1-2 kammm peakTHBa) U MPHU HEOOXOIUMOCTH
mpobupku HarpesaroT. HabnroxaeHus samuceiBator B tabmuiy 10 cre-
muGHIHOCTH (PEPMEHTOB aMUNIA3BI U Caxapasbl, JCNAKOT BBIBOJ.

3aganue 3. Peaxius Tpommepa Ha moHocaxapuibl. B menou-
HOU cpele MOHOCAXapHIbl M AUCAXAPHUIBI, HMCIOIIUE CBOOOIHYIO Kap-
OOHUITBEHYIO TPYIINY WK CBOOOJHYIO TNTHKO3UIHYIO (MIOIyaleTaIbHYIO)
THIPOKCHIBHYIO TPVIIY, OKHCISIOTCS, OJHOBPEMEHHO BOCCTAHABIHBAS
METaTbel (Meab, BUCMYT, cepeOpo). Peakuus ocHOBaHa Ha TOM, YTO B
pesvabtare B3anmopeciicteus NaOH ¢ CuSO. obpaszyercs ruapoxcug
meau [II], mmerommmii CHHIOIO OKpacky. B mpHCyTCTBHM BOCCTAaHABIIH-
BaIOIIMX caxapos ruapokcua meau [Il] cHavama mepexoaAuT B THAPOK-
cua Menu 1], KOTOPBI IMEET KENTYIO OKPACKY, a 3aTEM B OKCHJI MEAH
[I] - CuzO. ITpu 3TOM pa3BUBACTCS KPACHOS OKPALITHBAHKE.

Ilpubopei: wrarus ¢ npodupkamu. Peakmueni: raroko3a 1 % pac-
TBOp, eakuil Hatpui 1| % pactBop, cepHokucaas meap 1 % pactsop.
Xo00 pabompr: x 2-3 Mn pacTBOpa BHHOTPAIHOTO caxapa (IIHK03a)
MpuOAaBIAIOT OXHY TpeThio 4acTh oObeMa 10% pacTBopa eakoro
HATpHs U 10 KarsM 1 % pacTBOp CEpPHOKHUCION MEAM.

B npucyTcTBHE BUHOTpagHOTO caxapa oOpa3vioIuics 0CcaloK IH-
pata OKHCH MEAHM PacTBOPACTCS, OKpPAIUMBAs KHIKOCTE B ronyboit
uBeT. BepxHuit ¢l1oi )KUIKOCTH HArPEBAIOT OO KUTICHUS.

B npyroii mpobupke cMemmBaroT 2-3 M pacTBOpa €AKOTO HATPHS
(NaOH) ¢ ueckonbkumu karmismu cepaokucion meau (CuSQ.). Pac-
TBOp I0K03bl He nodasmstor. [lonyyaror ocagok romyooro nsera. [Ipu
HArpPEBaHUH 3TOIO PACTBOPA MOXKET BBHINIACTh YCPHBIH 0CAJOK OKHCH
meau. llostomy mpu peakimu Tpommepa HeoOxoauMO wu3dEraTh
H3HIIKA CCPHOKUCION MEAH, TaK KaK PEaKIHs MEXKIY CaXxapoM U T'ii-
paToM OKHUCH MEAH HICT KOMHYCCTBCHHO M M30BITOK MOCIEIHETO MPH
HATrPEBaHUH, TEPSISd BOAY, MCPEXOAHUT B UCPHYIO OKHCh MEIH, YTO 3a-
TeMHseT oCcHOBHYIO peakunto; Cu(OH),— CuO+H-0

KonTpoabHbie Bonpocel
1. Kaxue geugecmsa Hazvigaromces epmenmamu, ux xkiaccuguxayua? 2. Ka-
KO8 xumuyeckuii cocmag epmenmog? Kaxumu obupumu cgoticmaamu ob1a-
oarom epmenmur? 3. Om xakux noxazameneti sagucum oeticmaue gepmenma
Ha cyocmpam? 4. Hanuutume popmyinvt KOIH3UMOS.
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3AHATHE 18. BJIUAHUE PH CPEJIbI HA AKTUBHOCTD
®EPMEHTOB. CIEHU®ONYHOCTb ®PEPMEHTOB

Ienw 3anamus: 03HAKOMUMBCA € USMEHEHUEM aKIMUBHOCIU (epMEeHMo8
8 zagucumocmu om geaudunsl pH; paccmompems cneyuguunocmes oeiicmaus
hepmenmos Ha cybcmpan.

AKTHBHOCTh (pepMCHTA MCHSCTCS B 3aBUCHMOCTH OT BEIHYHMHEI
pH. [ns meticteus pasnuusbeix GepMeHToB onthmvyM pH pazmuuen.
OO0bIvHO (ePMEHTATUBHBIM ICHCTBHEM 00JIa1aCT HE BCS MOBEPXHOCTD
MOJICKYJIbI, & €€ CTPOTO OIPAHUICHHBIA Y4aCTOK.

3aganue 1. Bausinue pH Ha geficTBue depmenToB.

Ilpubopyei: mratus ¢ npodUpKaMy, MANICTKH, BoAsSHAd OaHs ¢ Tep-
MomeTpoM. Peakmuewt: ykcycnokucaeid Hatpuii 0,1 H pacteop; doc-
tar HaTpua aBy3amemeHHBH; kpaxman 0,5% pacteop va 0,3% pactBo-
PE XJOPUCTOrO HATPHS, PACTBOP HoAa B HOAUCTOM Kanuu. Xoo pabo-
mpl. B CCMH NPOHYMEPOBAHHEIX MPOOHpPKAX IMEPBOH CEPUHM TOTOBAT
Oydepusic cmecu ¢ pazauunsiM pH cieayrommm obpasom (tabi. 6).

Tabmuua 6
No ipoGupku
Peaicrupit 1 2 3 7 5 6 | 7
CH3COONa 4.7 4.4 3,3 2,5 1,7 0,6 | 03
Na;HPO4 0,3 0,6 1,7 2,5 3,3 44 | 4,7
pH 6ydepHoit cmecn 5,6 6.0 6.5 6.8 7.0 7.8 8,1

3areM B cEMb JPYTHX NPOHYMEPOBAHHBIX MPOOHPOK BTOPOH CEPUHU
HAJHMBAIOT MO 5 My cBe:kenpurorosaeHHoro 0,5% pactBopa kpaxmana
Ha 0,3% pacTBOpe XJIOPUCTOrO HATpus. B Kaxayi uxX mpoOHpPOK
BTOPOU cepuu 100aBIiOT 10 | Myt Oy(hepHOI CMECH ¢ Pa3THIHBIM 3HA-
uecHuem pH u3 mepBoit cepuu (CoOmogass HyMEpalUi MPOOHPOK).
[Tocae 3Toro B Kakay0 NpoOHPKY BTOPOH CEPUHU MPHIHBAIOT MO | M1
PasbaBICHHOM CIFOHBI U CTABAT HA BOAsHYHO Oauto npu t=38-40°C. Ye-
pe3 3-5 muH u3 npobupku Ned GepyT HECKONBKO Kamelb PacTBOpa U
MPOBOAAT PEAKLUIO C PACTBOPOM HMOJa B HOAUCTOM KaJIMH, IPUIEM ITY
OTICPALIHIO MOBTOPSIFOT HECKOJBKO Pa3 (Uepe3 KaKAbC 2 MUH) A0 TEX
nop, noka B mnpobupke Ne4 He MPOM3OHAET MOTHOE PACIICIIICHUC
Kpaxmana (MOsBIISICTCS KEITO-KpacHas OKpacka ¢ womom). Ilocse sroro
B OCTaJIbHBIC NPOOHPKH TOOABIIIOT MO HECKOJIBKO Kaleib PacTBOpa B
tioguctoM Kamus. OnpeaeanTs B BBIBOAC, B KAKOH MPOOHPKE MPOU30-
11710 HAnOoJIee MOTHOE PACIICIUICHHE KpaxMana.
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3apanne 2. CneuuduyHocts depmenToB. DepMeHTH OTIHYA-
IOTCSl OT HCOPraHWYCCKHUX KaTaIW3aTOpOB HEOOBIUAHHO BBICOKOU CIie-
mudHUIHOCThIO. HauanbHBIM 3TanoM KaTaduTHYECKOrO akKTa SBISACTCS
obOpazoBanne (PEPMEHT-CYOCTPATHOTO KOMILICKCA, T.C. CBS3BIBAHHUC
cyOcTpara ¢ KaTaauTHIeCKuM LeHTpoM (epmenTta. [IpoctpancTBeHHas
koH(popMaIHs CyOCTPATHOTO ICHTPA AODKHA HAXOJAUTHCS B TOUYHOM
TCOMETPHICCKOM COOTBETCTBHH CO CTPYKTYPOH MOJEKYIBl cybcTpara.
Uccnenyercs BosaeiictBue epMEHTOB amMuia3bl M caxapasbl Ha pas-
JAUYHBIC CyOCTPATHI — KpaxMajl H caxapo3sy.

IIpubopwei: utaTuB ¢ NpoOUPKaMH, TUICTKH, BOASHAS OaHs ¢ Tep-
molmetpom. Peaxmusor: xpaxman 0,5% pacteop Ha 0,3% pacrsope
XJIOPUCTOTO HATPUS; PacTBOp HoJa B HoaucToM Kanuu (pacteop Jlroro-
as1), pasdaBieHHas CitoHA, caxaposa 2% pacteop, (10 r mpoxokeii ro-
moreHu3upyoT B 100 mm Boasl), pecaktuB demmunra. Xoo pabomoi:
OepyT ueTeipe podupku. B mpobupku Ne2 u Ne3 nanusarot mo 4-5 mi
pacTBopa kKpaxmana, a B mpoOupku Ne2 u Ned mo 4-5 mi caxapossl 2%
pactBopa. 3areMm B npobupku Nel u Ne2 mpunusarot no 2 mu pa30as-
JICHHOU ciroHBL, a B poOupku Ne3 u Ned4 o 2 M pactBopa caxapassl.
Coaep:kuMoe KaxKI0H MPOOHPKH TINATEIBHO MepememmBaroT. [Ipo-
OUpKH MOMEMAKOT Ha BOAAHYIO GaHio mpu t=37'C. Yepes 10 mumu co-
JCPKUMOE KKAOHW MPOOUPKH ACIAAT HA JBC YACTH. C OJHOH M3 HHX
mpoBoasT peakiuro Demmmara (mo 1-2 mu peakrtuBa), a ¢ APyrok —
mpoOy ¢ togoM (1-2 xammu peakTHBa) U IPH HEOOXOJUMOCTH NPOOHP-
KH HarpeBaroT.

KonTpoabHbie Bonpockl
1. Obwvsacnume emuanue pH cpeowr na oeiicmaue pepmenmos. 2. Hanuutume
Gopmynvr kogpepmenmos. 3. Kaxue chepmenmul Oeticmgyiom HA nenmuoHbie
ceasu?
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IIpeancnosue

3ooncuxoorus — OOIICOHOIOTHYSCKAs TUCIUILIMHA O MCUXHYCCKON Aes-
TCJIBHOCTH KHUBOTHBIX, cé MPOABJICHUAX, ITPOUCXOXKACHUN U Pa3SBUTHN B BUAOBOM
U UHAUBUAYAJIBHOM aCIICKTaXx. B ICUXUYUCCKOU ACATCIIBHOCTH OTPAXKACTCA BOCIIPU-
ATAC MUPA )KUBOTHBIM U OTHOIICHUC K HCMY, IIPOABIAIOIICCCA BO BHCITHCM ITOBC-
JCHVH, TOCTYITHOM HAaOMIOACHHIO CO CTOPOHBI. [lcnxuteckas IeaTeIbHOCTD MPE /-
MICCTBYCT HAOMIOAACMOMY TOBCICHHIO U TICTUKOM OOYCIABIMBACT PCAKITHH KH-
BOTO CYIIECTBA HA COOBITHS BO BHCIIHCH W/WITK BHYTPEHHEH cpeae. MeToaudaeckue
YKa3aHHUs COCTABJICHBI B COOTBETCTBUH ¢ PabOUCH MPOrpaMMOoi U MPeTHAZHAYCHBI
JUTS CTYACHTOB Ha (PakyIbTeTaxX BETCPUHAPHOU MEAULIMHEL.

Leap METOAMUECKUX yKa3aHWH — OCBCINCHHUC BOTIPOCOB PA3BHUTHS TICHXHUKH
SKUBOTHBIX B XOJC DBOJIOIHH, a TAKXKE PACCMOTPCHHE OCOOCHHOCTCH WHIUBHITY-
AJTBbHOT'O Pa3BUTHUA IICUXUKHU Y }KUBOTHBIX U UCJIOBCKA € yUCTOM O6U.[I/IX 3aKOHOMCP-
HOCTEH 3BOIIOLIMOHHOTO Pa3BUTHSL.

Kaxmas Tema cHab)eHA TCOPSTHUICCKOHN YaCTHIO, KOHTPOJIBHBIMU BOTIPOCAMHU
JUTS YCTHOTO OTIPOCA U 3aJaHHAMH.

MeToauueckue ykazanus OyIyT CIIOCOOCTBOBATh MPHOOPETCHHIO HEOOXOIH-
MBIX HAaBBIKOB B MMOCTAHOBKC OIBITOB, CUCTCMATU3AIUU ITOJTYHICHHBIX 3HaHI/II\/'I, 10~
MOTYT IYYIIEMY YCBOCHHIO MaTEpHaa JUCIUIUIUHBL «300TICHXOIOTHSD) .



3AHATHUE 1. UcTopus cTaHOBIEHHS HAYKH

Lenv 3ausmusi: V3y4urs HCTOPHIO PA3BUTHS HAYKU M BSIHKHX YUEHBIX 300TICHXO-
JOTOB.

HcTopuro 300ncHx010ruy NpUHATO pa3aeiiTh Ha Aa nepuona: 1) o somo-
uuonnoro yueHus Y. Jlapsuna; 2) Iocne Y. [lapsuna- «Hay4HAS 300TICHXOIOTHS .
['maBHBIM BOIPOCOM YUYEHBIX AHTUIHOCTH OBLT BOIPOC O PA3YMHOCTH JKUBOTHBIX.

Jonayquwiti nepuoo naxonnenus snanuti. JIpeBHerpeueckuii prunocod Imu-
Kyp u yuéHbH Jlykpeunii yTBep:KAaIn O TOM, YTO HBOTHBIC, KaK U JTHOAU 007a-
JAIOT AVIOOH, OJHAKO, TOBOPWIIH, UTO ACHCTBHUS YKUBOTHOTO SIBILTIOTCS PE3VIIbTa-
TOM €CTECTBCHHOTO O0TOOPA, TO €CTh BOZHHUKAIOT JIMIIb B CJICACTBUH HEOOXOAHMO-
CTH BBDKHBATh B MCHSIIOIIHMXCSA YCIOBHAX cpeibl. [IpOTHBOMONIOKHEIX B3rIAI0B
npuaepkusanuck ¢punocods Cokpar u [Inaron. KuBoTHbIM, 0 MX MHCHHIO, IIPH-
cyia jauiib Husmas popma aymu — BiedcHue. [lozaHee, 300mcuxo1orum Ha OCHO-
BAaHUM B3TSA0OB YUEHBIX CTANH CKIOHATCS K TOMY, YTO MPEACTABICHHE 00 HH-
CTHHKTC 3apOJHIOCh HA OCHOBE NMPOTHBOIOCTABICHHS IYII YCJIOBEKA U XKHBOT-
HOTO. APHCTOTENb CYHTACTCS MEPBOUCHIBITATENIEM cpean Gunocodor APEeBHOCTH.
JIronsm OH IpHUITHCAT «Pa3yMHYIO YLV, )KHBOTHBIM — CMEPTHYIO «41yBCTBCHHYIO
OyIry». YUeHBIH CUNTAl, YTO MPUCYTCTBYIOT U OCOOU Pa3yMHBIE, TaK KaK pasyM
BBIPKCH Y Pa3iMHYHbIX KUBOTHBIX B pasHOU crerneHU. [lomMumo vyepT noseacHusL,
MPUCYIIHUX B LETIOM, Pa3yMHBIM KHBOTHBIM JOCTYIIHO MOHUMAHHE LIETH BCIKOTO
CBOETO ACHCTBUIL

Paseumue nayxu u s6omoyuonnoe yuenue Y. Jlapeuna. B ceoeii padote «IIpo-
ucxoxacHue suaosy (1859) Y. lapeun BeLaenui oTaeabHyIO IIaBy «MHCTHHKTY, B
KOTOPOH COMOCTABIT HHCTHHKTHI )KUBOTHBIX H UETIOBCKA, MBITASICH AOKA3aTh OO -
HOCTb UX IpoucxoxacHus1. OH NEPBBIN CTAN OTACIATh PA3yMHBIC ACHCTBUSL, CBSA3aH-
HBIC C ONBITOM HCCICAYEMBIX OCOOCH, OT WHCTHHKTHBHBIX, NEPCIABACMBIX IO
Hacieactsy. Y. JlapBHH OTMETHI BEAYIIYIO POJIE €CTCCTBCHHOTO 0TOOpa B GOpMU-
POBAHNN WHCTHHKTOB, KOTOPBIC OBIITHM BBITOJHBI BHIY, & TaK XKE CO3JA MIEPBOC UX
CPaBHUTEIBHOC OIMCAHUC, CBOUCTBEHHOE KaK UEJIOBEKY, TAK U KUBOTHBIM. Pazym-
HYIO ACATCIBHOCTh OH OOBACHST TEM, UTO B XOJC SBOTIOLMH YYACTKUA MO3ra, OTBE-
YArOINHE 32 HHCTUHKTUBHBIC JCHCTBHS, YTPATHIN CIOCOOHOCTH OTBEUATh HA BHEII-
HEE pa3apakeHUE OTHOOOPa3HO, TO €CTh HHCTUHKTHUBHO, Y OPTaHH3MOB Pa3BHIHChH
Oosee cmoskubie opmer moeeacHus. YueHue Y. [lapBuHa sBISCTCS MOKA3aTeIbHBIM
B Pa3sBUTHH 300IICHXOIOTHH: BIECPBBIE HA OCHOBE OIPOMHOTO MAacCHBA MaTepHata
OBLTO TOKA3aHO, YTO TICUXUYCCKAS ACATCIBHOCTD JKUBOTHBIX MOAUHHACTCS TEM JKE
3aKOHOMEPHOCTSM, ITO U BCE APYTHE MPOSBICHUS HX YKH3HEACITEIbHOCTH.

Hayunas sooncuxonoeus. Hpooonsicenue paseumus meopuu Y. Japeuna. Muo-
THE UCCIICAOBATEIH IPOI0KaIH pa3suBarh Teopuro Y. lapsuna: Guonor 3. I ekkens,
ouonor u megaror T.I'. T'ekcau, dusunomor B. Byaar, commonor I'. Croencep.
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Barnaaer lapBuHa Ha HHCTUHKT Kak BPOXKIEHHOE TOBECACHHC OBLTH MOACPKAHEI
T.X. Mopranom u ap. Ilo maenuto K.®@. Pynee, ocHOBOmONOXKHEIMU (hakTOpamu
MIPONCXOXKICHNS WHCTHHKTOB SBJIAIOTCSA HACJICACTBEHHOCTh, M3MEHYMBOCTD U I10-
BBHIICHHUE YPOBHA opraHm3aund. OH cuuTal, 4To B MPOLIECCE MONYUYCHHS OIBITA
WHCTHHKTH BBICOKOPA3BUTHIX KMBOTHBIX MOTYT M3MeHAThCA. B.A. Barnep mpu
OTHMCAaHUH M3MEHYMBOCTH MHCTHHKTA MPOBOAMI ONBITH, B PE3YIbTATE KOTOPBIX
MPHUIIENT K BEIBOAY O TOM, ITO BCE HHCTUHKTHI IPOUCXO AT B UETKUX BHIOTHITHYIC-
CKMX paMKax He B3Hpasd Ha TO, YTO HHCTHHKTUBHOE MTOBEICHUE ITOABEPKECHO HU3ME-
HEHHSAM- CTAOUIBHEI HEC HHCTUHKTHI, 4 PAIUYC UX H3MCHYHBOCTH.

3ananue
1) HaocHoBaxnuu yuenus Y. JIJapBHHA 0 ICHXUYECKOM ACATEIbHOCTH YKHBOTHBIX BBI-
SIBUTEC 3aKOHOMEPHOCTh B3aHMMOCBS3H CTCTICHH PA3YMHOCTH M CTAOWJIBHOCTH PaJMyca H3-
MCHYHBOCTH YCIIOBHH cpeapl. [IpuBeanTe mpuMepsl, Oeps 3a OCHOBY CCIIBCKOXO3IHCTBCH-
HBIX )KHBOTHBIX.

KonTtposbHbie Bonpocel
1. TIpoananm3mpy#Te POIH, KOTOPYIO CHIrpamn padoTsl Y. lapsrHa B pa3BHTHH NPSI-
CTAaBJICHHH O IICHXHKE JKMBOTHBIX.
2. Kak MeHAIOCh OTHOIICHHEC YCIOBCKA K SKHBOTHBIM B Pa3IAIHBIC HCTOPHUICCKUC
TICPHOIBI?

3AHSTHUE 2. MeToabl H3yUYeHHSI TOBEACHHUS U MCHXHUKH JKUBOTHBIX

lle.fl b 3AHAMUA. I/ISY‘{I/ITI) MCTOABI HCCICOAOBAHKA IMOBCACHHUA H IICHXHKH >KHBOT-
HBbIX.

300MCUXONIOTHS — HayKa, 3aHUMAOLIASNCI HU3YUCHHEM ICHXHKH Ha OCHOBE
aHanu3a noseAcHuUA. [l 3001CHX010Ta BasKHEI COBOKYITHOCTD IPOSIBICHHH BHEII-
HEH JBUraTeIbHON aKTHBHOCTH, HANPABICHHOU HA YCTAHOBICHHE HEOOXOIMMBIX
JUTS 5KU3HHM CBA3CH oprannaMa co cpeaoi. Takum o6pazoM, CTaBs »KHUBOTHOE B HO-
BYIO CUTYaLIUIO U MMeEs JAHHBIE O MPOLIIBbIX OMBITAX, CIELMAIUCT U3yUacT OTpa-
SKEHHE OKPY>KAIOLIEH CPEBL.

Ilcuxuka 3aposkaaeTcsl TONbKO HA ONPEACIEHHOM 3Tale PA3BUTUSI OPTaHU3Ma
U SBISICTCS BhICIICH OpMOI oTpaxeHHs 00beKTHBHOM peanbHocTH. [lenxmaeckas
JEATENBHOCTD — €AUHCTBO NICUXUKHU U ITOBECHM.

[To U.M. CeueHoBy, NICHXHKA 3apOKIACTCSA U YMHPACT C JBHIKCHHEM, MOBE-
ngenvieM. [lcuxonoruueckuil aHaIM3 MOBEACHUS OCYLICCTBISIOT BO BPEMs OAPOO-
HOTO U3YyYCHUS JBIDKCHUN HCCICAYEMOrO *KUBOTHOTO B IMPOLIECCE PEUICHUSI KOH-
KpeTHBIX 33124. OT NMpaBHIBHOCTH BBHIOOpA 3a0a4U 3aBHCUT TOUHOCTD CYKICHHUN



0 KOHKPETHOM MCHUXHYCCKOM KAYCCTBE MOJOMBITHOTO. METOAbI, CBOAUMBIC K I10O-
CTAHOBKE 33/a4 MCPE/T JKUBOTHBIM:

A. «Harypansubie» HabmoaeHus . JKuBOTHBIC HAOIIOAAIOTCS B €CTCCTBEHHBIX
YCIOBUSIX. 300TICHXOJIOT U3YyYaeT HE CTONIBKO TO, YTO ACIACT JKMUBOTHOE, @ TO, KaK
OHO 3TO JEIAET B MPOLIECCE UCCIEA0BATENbCKOM, HTPOBOM ACATEIPHOCTH.

b. Metoa «iabupunray. 3agaducii ;KUBOTHOTO SIBJIICTCS MOUCK MYTH K LC/H,
KOTOpasi HEOCPSACTBCHHO HE BOCIpPUHUMACTCS UM. Lleapro MoskeT ObiTh muina,
yOCIKUIIE WM MOJOBOM MApTHED. B cliyuac OTKIOHCHHUS: HAKA3aHUE KUBOTHOTO.

B. MeToa «obGxoaHoro nyTuy. 3ajauch sBusercst o0xon mperpad. B oTmuuann
OT MPEIUICCTBYIOIICIO METOAA KOHCUHAS LICh BOCHPUHHUMACTCS HA MPOTSHKCHUN
BCETO IMyTH.

I'. Meroa auddepeHurpoBouHoi ApeccHpoBKH. BrisBacHne criocobHOCTEH
HCCIICyEMOTO KUBOTHOTO K PA3IHYCHUIO HECKOIBKUX 00BeKTOB. BosHarpaxae-
HUC 33 OPAaBUIBPHOCTH BRIOOPA, HAKA3AHUE — MPU OLTHOKE.

H. Metox «BeiGopa Ha obpasery. Cxox ¢ mpeasiaymuM MeTogoM. Beibop
OCYIICCTBISICTCS CPEAr OOBEKTOB ¢ MPEIbIBICHHBIM 00pa3iioM. BosHarpaxacHue
3a IPaBUIBHOCTH BIOOpA. VICTOIb3yeTest IS M3YUCHUS CCHCOPHOM Chephl JKUBOT-
HBIX.

E. Metoa «mpobreMHO# KICTKHY (IPOOJCMHOIO SIMUKA). 3aJa4Ch >KUBOT-
HOTO SIBJISICTCSI HAXOXKICHUE BBIXO/A U3 3aKPHITOH KJICTKH WIH, IPOHUKHOBCHHE B
He€. M3yuacTcst MCHONB30BAHUE OPYAMH [ MOCTIDKCHHS LCIH (HampuMep, ia-
KOMCTRO).

3ananue

1) T'pymmosoe 3amanue. II0Ar0TOBBTE JOKIAA O KAYKAOM METOJAC MOCTAHOBKH 33144
riepe T ;KHBOTHBIMH,

2) PaccmoTpuTe METOI «HATYPAJIHLHOTO» HAOMIOACHHS HA MPUMEPE Ta0OPATOPHBIX
SKHBOTHBIX (KPBICHI, MBIIICH, KPOJIMKOB, €HOTA). B mponecce urpoBoi ASSTEIbHOCTH MOA-
HOCHTE >KHBOTHOMY OOBEKTHI PA3HOTO MaTrepuana W HmoBepxHocTeil. Kakwe m3meHeHMA
HAOTFOAI0TCSI B IOBEICHHUH YKHBOTHOTO IIPH H3YUCHHH TJIAKOTO/ MIEPOXOBATOTO 00BEKTA?
UeM OOBACHAIOTCS Pa3IHIHS B TOBCICHIH?

KonTtposbHbie Bonpocel
1. Kaxoma POJIb HHCTUHKTUBHOTO MMOBCACHUA B JKU3HH )KUBOTHBIX H 3BOJ'IIOI.[I/II/I?
2. Kakoma B3amMOCBSI3b NPaBUIBHOCTH BI)I60pa 3aJa9M U KAaUYCCTBaX HOZ[OHBITHOFO?
IIpuBeaure MpUMEPBL.
3. Uto mpeacraBisieT 000 METO «ITaOHPHHTAN?



3AHSTHE 3. DnemeHTapHAas pacCyAO4YHAS AESITEIbHOCTD
JKHBOTHBIX-METOAbI H3yueHHs1. Pa3yMHbI i1 JKHBOTHbIE

Ienv 3ansamusi: VI3yquts METOIBI HCCICAOBAHUS ICMCHTAPHOM PACCYI0YHOM J1c-
ATCIPHOCTH )KUBOTHBIX.

Nzyuenue snemeHTapHOU paccy 0UHON ACATCIPHOCTH, KaK TH000ro MpHUCHo-
COOJICHUS OpPraHu3Ma K CPEAS OOUTAHUS SBIISCTCS MPEIAMETOM OHOJIOTHYCSCKOrO
uccneaosanust. OmbITHRIM yTEM OBLIO AOKA3aHO, YTO TOYHAS OLICHKA YPOBHS pac-
CYIOYHOU ACATCIBHOCTH MOXKET OBITh AAaHA MPU NCPBOM MOCTABJIICHHH 3aJA4H,
MoKa ¢ perieHue He ObII0 MOAKPEILICHO OuosorudeckuM pazapaxkurenem. Cko-
POCTh OOYUCHHS PEUICHHUIO 330a9U MOYKET SIBIATHCS JIUIIb KOCBCHHBIM [TOKA3ATe-
JICM YPOBHS PAa3BUTHS PACCYIOUYHOU ACATCIbHOCTH. YeM OONBIIE 3aKOHOB B OKPY-
JKAFOIIEM MHPE M €r0 3IEMEHTAX KUBOTHOEC YCBAUBACT, TEM 0OJCe Pa3BUTOH pac-
CYIOYHOU ISATEIBHOCTBIO OHO 00nagact. OmbIThl YUEHBIX JOKA3ATH, UTO 3JANH,
JOCTYIHBIC AJTs1 MACKOTMUTAOIINX, TITHII ¥ PSITHINH SIBISFOTCS HCPSIIASMBIMHE IS
poI0 1 amuduit. A cpeau NTHI U MICKOITUTAIOIIUX TPOCMATPUBACTCS 3AMCTHBIH
YCIEX B PEUICHUH Pa3HOOOPA3HBIX 330a4.

Ilpunep, CeMEHCTBO BOPOHOBBIX CPABHUMO ¢ XHIIHBIMHA MJICKOITUTAOIIIMMHU
[0 YPOBHIO PA3BUTHSI PACCYA0UHOHN ACATCIBHOCTH.

PazpaboTka KpUTEPUEB KOIUUICCTBEHHOM OLICHKH PA3BUTHS PACCY IOYHOM J¢-
SITCIPHOCTH MO3BOJIUJIA ACTAIBHO MOJOUTH K U3YUCHUIO TCHETHUCCKUX U MOp(o-
(hU3UONMOTHICCKUX OCHOB. MOJCTHUPOBAHUE MOBCACHUS HA 0a3¢ OOBEKTHUBHOTO
M3YYCHUS PACCYJOUHON ACATCIBHOCTH SIBISICTCS BO3MOXKHBIM. MOKHO BBIJCIUTH
CIICAVIOIINE TIOJTOKCHHS

A. TakCOHOMUYECKHE IPYTIIbI JKHBOTHBIX ¢ PA3IHYHON OPraHU3aIHCH MO3ra
MOTYT UMETh CXOHBIN YPOBCHD PA3BUTHS PACCYAOUHOMN ACITCIBHOCTH.

b. BoisBiicHa CBA3b MEHKIY YPOBHEM PA3BUTHS PACCY JOUHOM ACATCIBHOCTH H
paszMepaMH rOJOBHOTO MO3ra. Y CTAHOBJICHBI POJM OTACIOB T'OJOBHOTO MO3ra B
OCYIICCTBICHUH N3Y4aeMBbIX (POPM BBICIICH HCPBHOH ACATCIBHOCTH.

B. Ilosenenue BriIouacT B ceOs TPH Oa3UCHBIX KOMIIOHCHTA. HHCTHHKT, 00V-
4aeMOCTh U paccylok. B 3aBucnmocTy OT 60NbIIErO BKIIOYCHHUS KAKOT0-THO0 U3
HUX MOKHO YCJIOBHO OXaPaKTCPU30BATh HEKOTOPBIC (POPMBI IOBSACHUS . HHCTHHK-
THUBHYIO, VCIOBHO-PE(ICKTOPHYIO U PACCYAOUHYIO.

K oanoti u3 3HauuMbIX GyHKUUN PACCyI0UHON ASATCIBHOCTH OTHOCUTCS OT-
0op nHGOPMALIHH O TOH CTPYKTYPHOH OPraHU3aI[HH, KOTOPas HEOOX0uMa AJIs 1Mo-
CTPOCHUS MPOrpamMM HauOoJee OIArOMPUITHOTO OBSACHHS B JAHHBIX YCIOBHUSX.
Bo03MO0KHOCTH 4€IOBEKA U €O MBIIIJICHHUS HAMHOTO MPEBOCXOAST BO3MOKHOCTH
paccyJKa >KUBOTHBIX, KOTOPBIC B CBOCH MOBCEIHCBHOM Y KU3HH YAIlE BCETO OMCPH-
PYIOT JIHIOb OTPAHUYCHHBIMHA TPCIACTABICHUSAMH O CTPYKTYPHOU OpraHU3ai[uu



cpeant obutanna. WU.I1. I1aBnoseiM OrlH pa3paboTaHbl CUCTEMBI, BOCIPHHUMAK0-
e nHPOPMALTHIO!

1-s curHampHas CHCTEMA ACHCTBUTEIBHOCTU MOAPA3yMEBACT MO COOOH CH-
CTEMy, B KOTOPOH MMOA ACHCTBHEM Pa3APAKUTC/ICH, HECYHUX HH(POPMALUIO O
cpene, OCYIIECTBIIIETCS IOBEACHHE )KUBOTHOTO.

2-s1 CHTHAJIbHASI CHCTEMA BKJIFOUACT B AOMOJHCHHUES K TICPBOU BAUSHUC HHOP-
MAaLHH , KOTOPYIO YEJIOBEK MONyYacT mpu moMoiny peur. C 310 cucteMoit yeno-
BCK UMCCT BO3MOXKHOCTD ITIOJIYYATh BCC 3HAHU:A, TPAAUINH, HAKOIIJICHHBIC YCJIOBC-
YECTBOM B IIPOLIECCE PA3BUTHAL

3ananue

1) Ilposeaute TecT Pepema — KpymnHckoro Ha H3y4eHUE CIIOCOOHOCTH KH-
BOTHBIX K 3KCTPCHHOMY OMPCICICHHIO ATOPUTMA U3MCHCHHUH MONOXKCHHUS CKPHI-
TOH mpuUMaHKH. J{71s1 mpOBCACHMS OTBITA TICPC KUBOTHBIM PACIOIATAIOT PAI OU-
HAKOBBIX HEIMPO3PAYHBIX KOPMYIICK, HAKPBITBIX KPBIIIKAMHU (HCIBITYEMBIM IEMOH-
CTPUPYIOT PsiA CTAKAaHOB). BHAYaIC NPUMAHKY MOMEIIAIOT B HCPBYK) KOPMYIIKY
BHE TIOJISL 3pEHMS JKUBOTHOTO U IMPEAOCTABIIAIOT BO3MOXKHOCTE €€ OThICKaTh. Jlasee
MPUMaHKY OMEINAIOT BO BTOPYIO KOPMYIIKY, 3aTeM B TpeThio | T.14. [locie oOHa-
PY’KCHHS OPUMAHKHU B TICPBOH, a 3aTEM U BO BTOPOU KOPMYIIKE, )KHBOTHOC HMCCT
JOCTATOUHYIO WHPOPMALHIO, YTOOBI OMPEACIUTh 3AaKOHOMEPHOCTh JANbHEHIIErO
MICPCMCIICHUS TPUMAHKHU. B HCCIIe T0BAHUN MOTYT YIACTBOBATh BPAHOBBIC, KPBICHI,
CHOTHI, FOIyOH.

KonTtposbHbie Bonpocel
1. KakoBBI, ¢ TOUKH 3PEHHS IICHXOJOTOB, OCHOBHBIC KPHTCPHUH 3a4ATKOB MBIIICHHS
V SKHBOTHBIX?
2. Yro mpeacraBiseT coO0H 1-1 u 2-91 CHTHATLHBIC CHCTCMBI?

3. Yro sByieTcst HAaHOOJICE XAPAKTSPHBIM CBOMCTBOM PACCyAOYHON ACSITCIBHOCTH?

3AHATHE 4. DnemeHTapHas paccyao4Hasi AesSITEIbHOCTb
*KHBOTHBIX-MeTOoAbI u3ydyeHus. CouuanbHoe noBeaeHHe sKUBOTHBIX

Henv 3ausamus: V3yuurs k1acCupurALUIO (HOPM COLHATBHOTO TIOBEICHIS SKHBOT-
HBbIX.

[Tpy M3yuCHUH MHCTUHKTOB U PeIICKCOB BO3HUKIIA HCOOXOAUMOCTh B KIIACCH-
¢ukammu popm noseaeHmst. H. Tunbepren coznan cxeMy A NOCTPOCHUS aHATIH3a
MOBEACHNUS KUBOTHBIX, CUUTAsI, YTO U3YUECHHUE MOBEACHHS TI0O0TO BHIA JOJDKHO OCY-
IIECTBIIATECS C €10 OOBEMHOTO OIHUCAHUS, KOTOPOMY OBI MPEIIIECTBOBAT HMEPHOX
HabmroneHus. Tak Kak TONbKO MPH NPEeACTABICHUH O BCEM MOBEACHUYCCKOM Pa3HO-
o0pa3uH, yIacTcs MOHATh MHOXKECTBO OTACIbHBIX (DOPM MOBCACHHS BHIA.
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[Npu HaOnroAcHUH 3a TOBCACHUCM VUCHBIC COBETYIOT OTBCTHTh HA UCTHIPS
[JIABHBIX BOIPOCA. KAKOBBI HEMOCPCACTBCHHBIC MPUYHHBI JAHHOTO MOBCACHHS?
Kax 310 moseaeHue pa3suBanocs B oHToreHe3e? Kak 0HO BO3HHKIIO B 9BOTIOLIMOH-
HOU uctopuu usyuacmoro suaa’? Kakoe 3HaucHue nmeeT mogo0HOE MOBEACHUE TSt
JKUBOTHOTO?

W.IT. TaBnos pa3ae/isiii BPOKACHHBIC 3JICMEHTHI MTOBEICHHUS HA MTHUINE00bIBA-
TEIBHOE, MOJOBOE, POJUTEIBCKOE, HCCICAOBATEIbCKOC U Apyrue. B TeueHue non-
rOro BPEMCHH CPEAN YUCHBIX-TOJIOTOB MOMY/ISIPHA KIacCH(UKALHS, B OCHOBY KO-
Topoii monoxeHa kiaccupukamms pedrexcos [lasnosa. E¢ dopmyauposky gan I
TeMOpoK, KOTOPEIH pa3ae. i Bee (GOPMBI OBEACHHUSI HA CIICAYFOLIHC TPYITIbL:

1) Ilose aeHue, onpeacasIeMOS OOMEHOM BEIIECTB — PEAKLIUS HA MMUIICBHIC Pa3-
JPasKUATEIIH;

2) KomdopTHOE MOBEACHHUE — aKThI, HAMPABICHHBIC HA YXOJ 33 TCJIOM KHBOT-
HOTO U ABIKCHHSL, HC HMCIOLIHC OMPEACIEHHOTO MPOCTPAHCTBCHHOTO HANPABIICHI,

3) OOOPOHUTEIBHOS MOBEACHUE — 3TO PCAKIMS HA U3MCHCHHS BO BHCIIHCH
cpee, KOTopas XapakTepPU3yeTcd ONpeaeAEHHON MUMHUKOM *KUBOTHBIX,

4) INonoBoe MoOBeACHUE — MHOTOOOPA3HBIC MOBEACHUCCKIC AKTHI, CBA3aHHbBIC
C MPOLIECCOM PA3MHOKCHUS. BBIACISIOT OTACTBHBIC IOBEACHICCKUE OIOKH, KOTO-
PBIC BBITIOIHSIOTCS B ONPEACIEHHOH MOCIIC0BATCIBHOCTH.

A. Putyan yMHUPOTBOPEHHS — YCTPAHECHUE MPEIATCTBHN K COMKEHHIO Opad-
HBIX IAPTHEPOB

B. OGHapyxeHne Opaunoro maptHépa (ICHUE, 3amaxy | T.I1.)

C. YzHaBanue OpavHOro naptHEpa (OpavHbIC PUTYAIBI)

5) TeppuropuansHoe noBeacHHUE (MOCTPOHKA FHE3M U T.11.)

6) Poaurensckoe moseAcHue. BCeX KUBOTHBIX MOMKHO PAa3ACIUTh HA BC
rpyrmel. K mepBoit rpynme OTHOCSATCS JKHBOTHBIC, CAMKH KOTOPBIX YKE MPH IIEp-
BBIX POJAx ACMOHCTPUPYIOT POIUTEIBCKOES moBeacHue. Ko BTopoit rpymme oTHO-
CSITCS )KUBOTHBIC, CAMKH KOTOPBIX COBEPLICHCTBYIOT CBOC POIUTEIIBCKOC TOBEIC-
HHC B TCUCHHC XKHM3HH. HaMHOrO ClOKHEE Pa3BHTO POAUTEIBCKOC MOBCACHHC
ntul. Beigensror creayromue $asel: OTKIAIKH SuLl, (paza mocTpoiiku rae3aa (cos-
MaJacT C PUTYAIOM YXQKHBAHHS), PACTIO3HABAHKC SIULl, HACH)KUBAHHUC, BBLIYILIC-
HHUC ITCHLIOB.

7) CoumanpHoe (rpynmosoe) noseacHue. [pu Takoit hopme noBeaCHUS OOTb-
[I0¢ 3HAYCHUE UMECT IMPUPOJA CUTHANA, PH MTOMOINH KOTOPOro 0codr 00IaroTes
MeXIy coOOH U COTNIACOBBIBAIOT CBOM AcHCTBH. K 00IIecTBEeHHOMY MOBEICHHIO
TaKKe OTHOCHUTCS IPyIoBas 3a00Ta O MOTOMCTBE, COBMECTHOC BBIIOTHCHUE Pa-
0OTBL

8) Mcce noBateibCKOE MOBEACHHUE — OMPEACISICT CTPEMIICHUE KUBOTHBIX TIC-
PEABHUraThCs M OCMATPUBATE OKPYKAIOLIYIO CPEAY AAKE B TCX CIYIASLX, KOTAA OHH
HC UCMBITHIBAIOT HH T'OI0AA, HH MOJOBOrO BO30YKACHHUs. DTa (hopma MOBEACHUS
SIBISICTCS. BPOKACHHOW M 005I3aTCIBHO MPEALICCTBYET OOV UCHHUIO.
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3ananue
1) Hcnonw3ys AONOJHUTEIBLHYI JUTEPATYPY, JAUTE XapaKTEPHCTUKY HEpapXuyc-
ckoii cxeme H. Tunbepra.
2) Ilposeaure HAOMOACHHE 32 TPYIION >KHBOTHBIX U BBIIBUTE 3aKOHOMEPHOCTH HX
B3aUMOOTHOIICHHH ¥ CTPAaTH(PHKAIIMH.

KonTtposbHbie Bonpocel
1. Kakue Bpo>kn&HHbIC 3MeMEHTHI oBeAeHMs Beiaesmm 1o HM.IT. TTasnoBy?
2. OxapakTepu3yHTE MOJOBOC TOBCACHHC.

3AHATHE 5. Cioco0HOCTH K cHMBOJIH3AUHH. IITHYBLH I3BIKH.
«PasroBop» ¢ o0e3bsiHamu. Peun yesioBeka

Lenv 3ansmus: N3yaurs COCOGHOCTH K CHMBOJIH3ALUH )KUBOTHBIX B 300IICHX0-
JOTHH.

Kaxxgas nomysiust 310 yrnopsiAoueHHAs, OPraHH30BAHHAS CHCTEMA, B KOTO-
PO MOAACPIKAHNE TOPSIIKA U OPTaHU3ALMKA BO3HUKACT B PE3YJIbTATES CTOJKHOBC-
HUSL UHTCPECOB OTACAbHBIX dKHBOTHBIX, KAX/[0€¢ U3 KOTOPHIX OMPEACISICT CBOE Me-
CTO H NOJOKCHHE B OOLICH CHCTEME, OPUEHTHPYSICh Ha CBOUX cobparbes. s
3TOTO YKUBOTHBIC JOKHBEI IMETh BO3MOKHOCTD co00IIaTh ceOe MOJOOHBIM O CBOHX
MOTPEOHOCTSIX M O BO3MOXHOCTSIX UX JOCTIDKCHUS — Y KQKAOTO BUAA MOJIKHBI
OBITh CLIOCOOBI MEpeaaun UHPOPMAIHH.

Cumeonusayus — UCTIONB30BAHUE 3HAKOB BMECTO PEAIbHBIX CTUMYJIOB U TO-
HATUH. Y )KHUBOTHBIX PAa3HBIX BUAOB (HAUMHAS C PSITHIINI) OOHApYKEHA CIOCO0-
HOCTh K omepamusM 000OIICHUS U abCTparupoBaHus, KOTOPas KUCHOIB3YCTCS B
aHanu3e u 00pabOTKEe MPU3HAKOB PA3HOro Xapaktepa. uamason yposHei 0000-
HICHUS U a0CTPArUPOBAHUS Y JKUBOTHBIX JOCTATOYHO IIIUPOK, PA3THYAIOT:

e «/lomOHATHIHBIN» YpPOBEHb OOODLICHUS — BBLACICHUEC TMPH3HAKA B
HArISLAHO MPEACTABICHHBIX O0BEKTAX;

o «JloBepOanpHbBICY MOHATHS — PSIA MO3BOHOYHBIX KHBOTHBIX CITOCOOCH K
BBICOKHM CTCTICHSIM OOOOIICHHS U 3a9aTKaM MBIILICHUS (IIIUMITAH3C U APYTHE).

H3bix HCUBOMHBIX XAPAKTSPUIYETC OOIBIION CTEIICHBIO O0OOIIEHHOCTH Iic-
PEeAaBacMbIX CUTHAJIOB U HETIPOU3BOJIBHO OTPAKAST COCTOSHHUE dKHBOTHOTO B JAH-
HbIF MOMEHT. IMEHHO YCIOBHOCTh CHTHAIOB MOCITYKUTa OMOIOTHYIECKOM MPEATIo-
CBLIKOH K 3apPOXKACHUIO YICHOPA3ACTbHON peun. OCHO8HAA yHKYUA SI3bIKA KH-
BOTHBIX COCTOHUT B CILUIOUYCHHH COOOINECTBA, PACTIO3HABAHUHU OTACIBHBIX OCOOCH,
CHUTHATU3ALIUH O MECTOHAXOXKICHUH, 00 OMacHOCTH U T.11. K TOMY e S3bIK KUBOT-
HBIX — TCHETUYCCKH (PUKCHUPOBAHHAS CUCTEMA, COCTOSINAS U3 OMPEACIEHHOTO KO-
JAUYCCTBA CHTHAJOB, WHAWBHUAYAJIbHBIX JUIS KaXKIOTO BUAA. BaKHYIO poIb
B 00MeHE HHDOPMALIUCH UTPACT A3bIK MO3 U Mea006udHceHutl. JKUBOTHBIC THINCHBI
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BO3MOXKHOCTCH CIIOBECHOTO OOIICHHUS U CTIOBECHOH (PUKCALINH IPHOOPETACMBIX ITO-
3HAHHUH U WX IEPEIAYH TOTOMCTBY C IIOMOIIBIO A3bIKa. DTHM ONPEACISCTCS MPEALIT
MBILIICHHS 1 KOMMYHHUKATHBHBIX BO3MOYKHOCTEH, & TAKKE XapaKTepHu3yeTcs Ono-
JOorHYecKas, MPUCTIOCOOUTENBHAS PONIb UX OOIICHHU. TakuM 00pa3oM MEKAY co-
3HAHHMCM YCJIOBEKA U HHTCIICKTOM XKHBOTHOTO MPoxXo Ut uéTkas rpanb. [lepsona-
YaIbHBIE 3BYKH, COMPOBOXIAIOIINE TPYAOBYIO ACIATEIBHOCTD YCIOBEKA, HE SIBII-
JMCh COBPEMCHHBIMH «CJIOBAMH» U HE MOTJIM 0003HAYaTh OTACIBHBIC MPEIMETEL,
UX KauecTBa WIH ACHCTBHA. 3aYacTVIO 3TH 3BYKH CONPOBOKIATUCH JKECTAMH U
OBbLITH BIUICTCHEI B IPAKTHUCCKYIO ACATCIBHOCTD. [[OHATE X MOKHO OBITIO, TOTBKO
HaOIr0Aas KOHKPETHYIO CHTYALMIO, BO BPEMsI KOTOPOH 3TH 3BYKH NPOU3HOCHUIHCE.
[Tocrenenno 13 ABYX THNOB mepenadd HH(popMaunn — HeBepOaIbHOTO (C MOMO-
IIBFO JKECTOB) U TOJIOCOBOTO — HPUOPHUTCTHBIM CTAN MOCICAHUNA. ITO U MOIOXKHIO
HAYaI0 Pa3BUTHIO CAMOCTOSTEIIBHOTO 36YK06020 S3bIKd.

Ocnognas ynxyus uemounura THQOPMAHH- CO3AaHUE CHIHANA, HECYIIETO
CMEICTIOBYIO HArpy3Ky. Toraa ocHOBHAS 3aa4a MPUéMHUKA- BBLACTICHUC U3 TIPHHS-
TOro curxana onpegcnéano uHopmarmy. CyIECTBYIOT YETHIPE THIIA OCHOBHBIX
KaHAJIOB Mepeaaun HHPOPMALIHH;

e TaKTHIBHBINH

e  Xumuueckuil (OCOOCHHO PAa3BUTH Y HACCKOMBIX U MIICKOITUTAOLIHX )

e BusyanbHblll (XapakTepHO LI NO3BOHOYHBIX KUBOTHBIX U FOJOBOHOTHX
MOJLTKOCKOB)

e AKyCTHYCCKHU

[Tpu monyueHun HHGOPMALIUH TIPH HOMOLIH A3bIKA MENA008UICEHUTE, HEOOXO-
JHUM 3PUTEITBHBIN KOHTAKT )KUBOTHBIX. 3a1axXy MPEANONATAIOT HAXOKICHHE KUBOT-
HOTO Ha HEOOIBIIOM PACCTOSHUM OT NpeObIBaHUs APYTroro 3seps. COBEPIICHHO IMO-
JPYTOMY PacCMaTpUBACTCS 431K 36YK06. ETo MPeuMyIIEeCTBO 3aKII0OUACTCS B TOM,
YTO OH MO3BOACT NEpeaaBaTh HHPOpMaLHIO 63 3PUTEIEHOTO KOHTAKTA U HA Ja-
AEKOoM paccTosiHuu. Beé pazHooOpasue sS3bIKOBOM CHCTEMBbI MOKHO PA3IHYHUTH HA
OCHOBHBIC KATETOPHHU. CUTHAJBI, MPCIHAZHAYCHHBIC MOJIOBBIM MapTHEPAM W BO3-
MOKHBIM KOHKYPEHTaM; CUTHANBL, 00eCTICYHBAIOIHIE 0OMEH HHpOpMaLHie MEXKAY
POIOMTEISIMH U MMOTOMCTBOM;, KPUKU TPEBOTH; COODIICHUE O HAJMYHY MUK, CHI-
HAJIBI, MMOMOTAIOINNE MOAJCPKHBATE KOHTAKT MEXKIY WICHAMH CTAW; CHUTHABI-
«HAMEPCHHS», MPEALICCTBYIONINE PEAKINN, CUI'HATIBI, CBSI3AHHBIC C BEIPAKCHUEM
arpeccuy; CUrHaIbl MHPOTFOOHS; CUTHATBI-(ICPEKIIOUATCIINY, IPEIHAZHAYCHHBIC
JUTSL IOATOTOBKU KHBOTHOTO K JCHCTBHIO MOCICAVIOMUX CTUMYJIOB- MCTAKOMMY-
HUKALHAL.

«Pazeosop» ¢ obe3vanamuy. S3pIKH NPUMATOB, KaK BEICOKOOPTAHH30BAHHBIX
JKUBOTHBIX BBIXOJAT 32 PaMKH BHIOCHCHH(PUUICCKOH KOMMYHHKALMOHHOW CH-
ctembl. CyIECTBYET ABE TOUKH 3PCHUS HA U3YUCHIS SI3BIKA 00C3bsIH:

e PaccMmoTpenue S3bIKa IPUMATOB, KK MPEANOCHLIKH YEIOBCUCCKON PeUm;
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e UecroBeueckas pedub HE BEITCKACT U3 3BYKOB IIPHUMATOB, A3BIK 00€3bsH pas-
BUBAJICS NAPATLICIBHO YETOBEUCCKOMY

Hns oOmeHus ¢ 00e3bsiHAMU CTATHM Pa3BUBATHCA SI3BIKH-TIOCPEIHUKH, LICTh
KOTOPBIX — BBISCHCHUE CIIOCOOHOCTH KUBOTHOTO K YIOTPCOJICHHUIO aOCTPAKTHBIX,
paHee HEUTpaTbHBIX U1 HUX CTHMYJIOB Kak CHMBOJIOB NMPEIMETOB PEATBHOTO
MHpa B OTCYTCTBUE CaMUX MPEeAMETOB. MI3BeCTHEI 1Ba A3bIKa- HOCPEAHUKA: AMCIEH
,CIIEACTBHEM YCBOCHHUS KOTOPOTO SBJSCTCS HE TONBKO 0OPa30BaHKEC aCCOLMALINM,
HO B ()OPMUPOBAHHUC BHYTPCHHUX NMPCACTABICHHUH O COOTBCTCTBYIOIUX 3HAKAM
MpeaMETax U ACHCTBUAX, U Uepruil, ¢ KOTOPOM HCIONbB3VIOTCH OCOObIC 3HAYKH-
JeKcHrpamMMel. Pe3ynbTaToM HM3yUYCHHS SBISICTCS YMCHHE OOINATHCS C MOMOIIBIO
3HAKOB C YEJIOBEKOM U JPYT APYTOM, YMEHHE OTBEUATh HA BOTIPOCH H BO3ACHCTBO-
BaTh HA MOBCIACHUC APYT APYra M OKPY)KAMOLIUX, CTPEMIICHHEC K HAUMCHOBAHHIO
MPEAMETOB IO COOCTBEHHON HHULIMATHBE. Y CBOCHHBIC 3HAKU MPHOOPEIH CBOHCTBA
CHMBOJIOB SI3BIKOBOU CPEIBI, ITUMIIAH3E MOXKET IIOHHUMATh YCTHYIO PEUb.

Pumyanuzayus — 3BOTIOLUOHHBIN MPOLECC, OCYIIECTBISAIOINNA KOMMYHHKA-
TUBHYIO (VHKLHIO, Oraromaps onpeicIEHHBIM KOMILUICKCaM MoBeAcHHs. Beiae-
JISIFOT TPU MOCTABLIMKA PUTYATOB!

A. IBmwxenus Hamepenus. peactasmsmoTr co0ol He3aBepIISHHBIN TOBEICH-
YCCKUH KOMILICKC, HECYIMUH MOTCHIHAIbHY UHPOPMALMIO O ACHCTBHIX, KOTO-
PHIC JKHBOTHOEC COOMPACTCS COBEPILIUTB;

B. Cvmeménnag aktusaocTh. [IpeacrasnseT coboii onpeacnéHHOE MOBEICHHUE,
KOTOPOE CTANO CIYXHTh CUTHANOM K AchcTBuaM. [Ipumep, YucTka nepbes y cam-
LOB KPSKBBI — CUTHAM ATl CAMOK BHAA K TOMY, UTO CaMell FOTOB K CIIAPHUBAHHIO.

C. Ilepeaapecosannas akTHBHOCTS. [ IpeacTaBnseT coO0M HEKOTOPOE MOBEAC-
HHUE, KOTOPOC MOTJIO MPOU3OUTH B CICACTBUHU MEPEaIPECAlIU MPOLLIBIX JEMOH-
CTpaLuii.

VY4EHBIC OTMEUAIOT CACAVIOMHE 0COOCHHOCTH, XapaKTePHbIC 1T PUTYATH3a-
LUH:

1. Peakmuu, KOTOpbIC MEPBOHAYATIBHO CTYKITH BHAY Kak (GYHKIUH, HEOOXO-
JHUMBIC ISl BBLDKUBAHUS, IPHOOPETAOT B IpoLecce (rnoreHe3a HOBOS Ha3HAUCHUS
— curHanpHoe. [IpHuéM MOXET COXpaHATHCSA HX MEPBOHAYAIbHAS (YHKLUHUS, HO
Yame MPOUCXOJUT €€ MOTHAS 3aMCHA.

2. Ilponecc M3MEHEHUs MEPBOHAYAIBHOIO HEPUTYATH3UPOBAHHOTO MPOTO-
THIA B CICACTBUU NPUCTIOCOOICHHS €ro K HOBOH curHanbHOH ¢yHkuuu. To ectp
KOMILICKCHI, HAYMHAIOLINE HCCTH KOMMYHUKATHBHYIO (DYHKLHIO, MOJBEPrarOTCS
CYLICCTBCHHBIM MOTU(PHUKALINAM:

— JBWKCHUS CTAHOBATCS CTCPHOTHITHEIMU U HETIOJTHBIMH,

— Ooliee BBHIPLKEHHOE MOBCIACHHE M NMPCYBEIHYCHHOS B CPABHCHUH C HOP-
ManbHOU (OPMOH AKTUBHOCTH;

— JIBI)KCHUS CTAHOBSTCS CTPOTO PErNIAMCHTHPOBAHHBIME, TO €CTh MPHOOpE-
TarOT (PUKCHPOBAHHYIO HHTCHCHBHOCTB;
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— JBUKCHUS CTAHOBSITCSI MHOTOKPATHO MOBTOPSEMBIMHU.

3. Bo3HuKIIMIT HOBBIN JBUTATSIBHBIN aKT MPUOOPETACT XAPAKTCPHBIC UCPTHI
ABTOHOMHOT'O HE3aBUCHMOTrO IBIKCHHS. OH MOXKET HpOSBIATHCS CIOHTAHHO,
MMEET CBOH KIIFOUEBOM CTUMYJI M BPOJKAEHHBIN IyckoBoi MexanusM. [1o Jlopeny
— B OPOLECCE PUTYATU3ALUMN POKIACTCA HOBBIM MHCTUHKT, KOTOPBIM JIEKHUT HE
TOJBKO B OCHOBE KOMMYHHUKALIMH, HO U B CACPKUBAHUH arpeCcCuu.

3ananue
1) H3yumre BHACOMATEPHANBI O CHMBOIM3ALNH Y SKHBOTHBIX, IPHBEAUTE IPUMEPBI
CHMBOJIH3ALMH Y CEIbCKOXO3ANCTBCHHBIX 'KHBOTHBIX
2) Hzyumure BHACOMATEPHAIBI O 3PUTEIBHBIX, 3BYKOBBIX, XUMHYCCKHX CHTHANAX Y
JKABOTHBIX, IPUBEANUTE IIPUMEPHI,
3) Hcnoaw3yd AONMOMHHTENBHYIO JIUTEPATYPy, M3yumte dkcnepuMment 11, Mapn-
KOBCKOTO C KJICIIAMH THATOMMA A3HATHKA.

KonTtpoabHbie Bonpocel
1. UTo MOHMUMAETCS MO S3BIKOM KHBOTHBIX?
2. IIpuBenuTe IPUMEPHI YCIOBUH OOUTAHUS, B KOTOPBIX JJIS1 )KHBOTHBIX BAYKHEE BCETO
TAKTAIBHAS KOMMYHHKALUA.
3. OyHKIUH Peur v YeIOBEKa M ()YHKIMH TOJI0CA Y KUBOTHBIX?

3AHATHE 6. OcHoBHBIe XapaKTEPHCTHKH CO3HAHHS, CAMOCO3HAHHUSA
Y KHBOTHBIX, «COLHAJbHbIE 3HAHUSD, «COLHAIbHbIE MAHHUITYJTHPOBAHHUS.
Metoasl n3ydyeHusi

Lenv 3ausmus: N3yuuts OCHOBHBIC XAPAKTCPHCTUKH CO3HAHIS M CAMOCOSHAHUS Y
JKUBOTHBIX, MCTOAbI HX HU3YICHUA.

Co3Hanue — Hauboee caokHaA (opMa CHXHKH, BBICIIA CTYIICHb ICHXUYC-
CKOTO OTPaKCHHMSI, CBS3aHHASI CO CIIOCOOHOCTBIO MO3ra OCYLICCTBIISTH COBOKYII-
HOCTh KOTHHTHBHBIX MPOLIECCOB — OLIVINCHUC, BOCIPHATHE, MAMSTh, MBILUICHHC.
Honroe BpeMs1 BOIIPOC O HATHYUH V JKUBOTHBIX CO3HAHMS ObIT OOBEKTOM MOBEPX-
HOCTHBIX CYKICHHUH B CBSI3H C TPYAHOCTHIO IKCIICPUMCHTAIBHOTO U3YUICHHUSI ITOTO
(eHOMCHA, HA JAHHBIF MOMCHT UMCIOTCS PEANbHBIC JOCTHKCHUS B JAHHON 00/1a-
cru. XapaKTCPUCTUKH CO3HAHUS UCIOBCKA, KOTOPHIC OBLIIH HCCIICI0BAHBI Y JKUBOT-
HBIX:

1) CozHanue, Kak COBOKYITHOCTb 3HAHHH O CPeJie, B KOTOPYIO BKIFOUCHBI 3HA-
HUSL O COLIMANTBHOM OKPYKCHHH CYObEKTa. Y CBOCHHUE 3THX 3HAHHUN BO3MOXKHO Ona-
roapsi pa3BUTON CIOCOOHOCTH K BOCIIPHSITHIO M MBILICHHUIO;

2) Co3HaHHE OTPESACSCT HAMPABICHHOCTD MOBSACHMUS,

3) CoszHanue 0OeCICUNBACT MPEAHAMEPEHHOCTh KOMMYHHKALIAH,
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4) Cosznanue 00eCCUNBACT CAMOY3HABAHKE, CAMOCO3HAHHUC,

5) Co3nanne 00eCmEUHBACT CMOCOOHOCTH OLCHUBATH 3HAHHS, HAMCPCHHUS,
MBICICHHBIC IIPOLECCH Y APYTUX HHIUBHUIOB.

HaHI/I‘II/Ie CaMOCO3HaHHU: y )KUBOTHBIX — OJUH U3 CaMbIX TPYAHBIX BOIIPOCOB,
KOTOPBIM HBITAIOTCS PA3PECIINTh YUEHEIC ¢ MOMOINBI0 OOBCKTHBHBIX 3KCIICPHMEH-
TaapHBIX METOA0B. CaMOCO3HAHUE TPEOYST HAMMIHE KOMILICKCA OOPa3HBIX TPE/-
CTaBICHHMN, KOTOPBIH O3B0 Obl HOCTABUTH €O B MMOIOKCHHEC JPYTOTO KHUBOT-
HOTO, TO €CTh Kak 00beKTa BHEIIHETO Mupa. OJHUM U3 TOAXOA0B K PCIICHUIO BO-
MPOca UCTIONB3YIOT UCCIICIOBAHNC PCAKIMN JKUBOTHBIX HA OMPANCEHS 8 3ePrae.
C IIOMOIIBKD JAHHOTO MCTOAA YIIéHbIe ObITATUCH BBISICHUTD, MOT'YT JIU YJKUBOTHBIC
y3HaBaTh ceOs U «IPUHUMATE K CBEACHHIO» 3Ty HHpopManuio. Pedynprats skcrie-
pUMEHTa OOBEKTHBHO CBHACTEIBLCTBYIOT O CIIOCOOHOCTH K CAMOY3HABAHUIO ¥ UC-
JIOBCKOOOPA3HBIX 00€3bsH. B TO ke BpeMs 3aTpyIHACTCS PEIICHUS BOTIPOCa € APY-
TUMH BHIAMH KHUBOTHBIX, HMCIOIIUMU CIIOKHBIH BhICOKO UG HEPECHIIMPOBAHHBIN
mo3r. Takue sKMBOTHBIC, KaK: PhIObI, COOAKH, KOIIKH, CJIOHBI U MOMYTau, MO-BUIH-
MOMY, OKa3aJIUCh HE CTIOCOOHBIMH y3HABaTh ceOs B 3eprase. [Tockombky, kak mpa-
BHJIO, YKMBOTHBIC PCArHPYIOT Ha OTPAXKCHUE KaK Ha APYTYIO 0co0b. XapakTep ux
pPCakuun 3aBUCUT OT CUTyallUd U HACTPOCHMHA. XOTH JAAHHBIC SKCIICPHUMCHTBI HC
JAIOT CBUACTCIBCTB HATHYHS CAaMOY3HABAHWS, OTACIBHEIC HAOMIOACHUS JA0T BO3-
MOKHOCTb MPEAIONOKUTh CYIICCTBOBAHUS V HUX TAKOU CIIOCOOHOCTH.

«Coyuanvrvle 3nanus ». [IoHUMaHWE HAMEPCHUM APYTUX 0COOEH W yMEHUC
OIICHUBATH 3HAHHUA OTPAXKANOT CJIOKHOCTH OPraHU3alu IMCUXUKU aHTPOIIOUAOB.
OcobeHHOCTH «ODIICCTBEHHOTO YCTPOWCTBA» MPHUMATOB MPEIACTABIAIOT COOOM
CIOJKHYIO CTPYKTYPY MOAICPKUBAHUS PA3HOOOPA3HBIX arpecCUBHBIX U APYHKE-
CTBCHHBIX KOHTakTOB. HabmroaeHue 3a KUBOTHBIMH TIOKA3AJH CIIOCOOHOCTH OT1e-
HUBATh 3HAHUA U NOHUMATh HAMCPCHUA COpO,Z[I/IIICﬁ B rpynmnax. TaKI/IC 3HAHUS
HAKATUTHBAKOTCA MOCTETICHHO B TIPOIICCCE OHTOTCHE3A, 3a CUET HETIOCPE ACTBCHHOTO
OIIbITAa U Ha,6J'IIO,Z[CHI/IHMI/I 3a ApyrumMu OCO6HMI/I, nx BSaI/IMO,Z[CI\/'ICTBI/IeM MCXKAY CO-
ooti. Jx. I'vronn B xo4¢ HAOMIOACHUIH NPUIIET K BBIBOIY O TOM, YTO MPUCITOCOOH-
TCJIIbHAA ACATCIIBHOCTD Tpe6yeT OT KUBOTHOI'O NOHUMAHUC TPUINHHO-CJIICACTBCH-
HBIX CBI3CH, MOOHIHU3AIINN CIOKHBIX MO3HABATC/IBHBIX CIIOCOOHOCTEH IS JOCTH-
JKCHMS YCIIEXa M TIOAACP/KAHUs CBOCTO COIMAJIBHOTO TojoxeHmst. MMeer mMecto
OBITH Ipe AHAMEPCHHOE 00y UcHue AeTéHBICH. « Coyuanbhbie MAHUNYTUPOSAHUS ».
B pesynerare HakomieHUS HHGOPMAITHK O TIOBEACHHH B COOOIMECTBE U HETIOCPE -
CTBCHHOI'O OIIBITA, YKUBOTHOC BBIYUHUBACTCA MAHCPC MOBCIACHUA B PA3HBIX CUTYyaA-
IHSX U MOYKET TIPEAPACCUNTATh BOZMOKHOE MOBEACHHE CBOE COOCTBCHHOE H APY-
THUX JKUBOTHBIX. TaKI/IM o6pa30M, OHO UMCCT BO3MOXKHOCTD HpI/I6eI‘HyTL K HCKOTO-
PBIM YJIOBKaM, 4TOOBI 3aCTABUTh COPOJHYA COBEPLINTH HY)KHOC NCHCTBHC HIH
YKJIOHUTBCA OT KOH(I)J'II/IKTa.
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JI. Kappom 4éTko onpeaenmi rpaHuLbl IO3HABATCIBHBIX BO3MOKHOCTCH JKH-
BOTHOTO NP pericHuH 3a1a4. OH CUUTAT, YTO HMCIOTCS ABEC BO3ZMOXKHOCTH. JIOKO-
MOTOPHOE M MaHUNYJSILHOHHOE Mo3HasaHue. [Ipu soxomomoprnom noznaBanun
JKUBOTHOE H3MEHICT CBOC NMPOCTPAHCTBCHHOC IMOJIOMXKCHUE B CPEIC, HE M3MCHSA
pH 3ToM camy cpeay. [pu manunynayuonnom no3HaBaHUH NPOUCXOTUT AKTHBHOES
HU3MCHECHHE CPEABI JKUBOTHBIM U OCYLIECCTBISACTCS PU (POPMHUPOBAHHH HHCTPYMEH-
TaJbHBIX HABBIKOB. S8/1eH1e NOOPAdCaHus B €CTCCTBEHHBIX VCIOBHAX CPEAbl TCCHO
CBSI32HO C BHYTPUTPYIIIOBBIMH OTHOIICHHUSAMH JKUBOTHHIX. CYINECTBYIOT CIECAYIO-
LK BHIBI MOAPAKAHUS:

* AMICIOMUMETHYCCKOS MOBCACHUS (B3aMMHAS CTHMYJISINS) — BBITIOTHE-
HHUE JeHCTBHI OAHOH 0CO0BI0, MOOYKAACT APYTHX K BHITIOTHCHUIO TIOX0XKHX JCH-
CTBUH.

e lMuTanmoHHOE HAay4YCHHE — HAYYCHUE MYTEM MOIPAKAHUS, OOLICHHS C
JPYTUMH KHBOTHBIMHL.

e (QOmuraTHoe MMHTALIMOHHOC HAyUCHHE — MapKep ONpEIeNEHHOTO BUAO-
BOT'O CTCPECOTHIIA, BhIPAOATHBAIOIIETO PEICKTOPHBIC 3alIUTHEIC AKThI.

e QakyJabTaTHBHOC MMHTALMOHHOE HAYYCHHE — MMHTALNA JBUXKCHHUH, HE
MPUCYLINX JAHHOMY BHJIY.

3aganue
1) TI'pymmosas paboTa: mpOBSIUTS AUCKYCCHIO O BHIAX MOAPAKAHUS BO BHYTPUTPYTI-
TIOBBIX OTHOIICHUAX KHBOTHBIX. HpI/IBGZ[I/ITe TIPUMCPBI.

KonTtposbHbie Bonpocel
1. B xako#t GopMe mMpOABITIOTCA 3a4aTKH CAMOCOHAHNA YV KUBOTHBIX U KAKHM BH-
JIaM 9TO CBOMCTBEHHO?
2. Kaxme METOIbI IS BBISBICHUS CMOCOOHOCTH BBICIIHX SKUBOTHBIX HCIOIb3YOTCS
JUIA OLICHKH 3HAHWH W HAMCPCHHI APYTHX 0COOCH?

3AHSATHE 7. KoMMyHHKATHBHOCTD H COLHAJIbHAS OPraHH3ALUS KH3HH
BHYTpH BHaA. Tunel coobmecrs. Mepapxu4uHocTh coof1iecTs

Henv 3ausamus: N3yunrs KOMMYHHKALHIO W COLMAJBHYI0 OPTAHM3ALHUIO SKH3HH
BHYTPH BHZA, PA3HBIC THIIBI COOOINECTB. PACCMOTPETH HEPAPXHIHOCTH COOOIIECTB.

KOMMyHI/IKaTI/IBHOCTb U puryajimsalud BBICTYNAIOT OCHOBHBIMU CBA3bIBAIO-
UMM KOMIIOHCHTAMHU MPHU B3aUMOACHUCTBIHU 0co0eH Mexay coboii. Emé Y. Map-
BUH OTMCTHJI, UYTO HCKOTOPBIC 3alIUTHBIC PCAKIHUHN Y MJICKOIMUTAOMINUX HUIParoT
OTPEACIEHHYIO PONIb B X KOMMYHHKawH. [log koMMyHMKanpieH B y3KOM CMBICITIE
MOHUMAIOT TIepeaady HHpopMaImu OT OTHOH 0COOH K APYToil B Mpeaciax OqHOTO
Buza. JlaHHOE OnpeaeICHUE UCXOIUT U3 PEATIONOKCHHUS O TOM, YTO OTIIPABUTEIb
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Y MONYYaTeNIb HMEIOT HAMEPCHHE NTEPEAATh HEKOTOPYO B3AUMOBBITOJHYIO HHOP-
MAaLMIO APYT APYTY, MPHICM HAMEPCHUE IepeaaTh HHPOPMAITHIO V JKUBOTHBIX Ya-
cTO OBIBACT HE OCO3HAHHBIM, & HMEET BPOXKACHHYIO OCHOBY. KomMMmyHuKams B 00-
Jee IUPOKOM CMBICTIC MOAPA3yMEBACT HUCIIONB30BAHNEC OJAHUM BHAOM KHBOTHBIX
CHUTHAJIOB, MOJABACMBIX APYTHMH BHAaMH. PaccMOTpHM HUCTHHHYIO KOMMYHHKA-
LU0, OCYLICCTBIIEMYIO € IOMOIIIBIO CHTHANIOB, CIICLIUATBHO PA3BHBLIMXCS AT LiE-
Jel KOMMYHHKAITUH, B Y3KOM cMBICTC. T0 €cTh TONBKO CIOCOOH! Mepeaady CUrHa-
JIOB, CO3JAHHBIC IS 3TOH (PYHKIHH, KOTOPBIC OCYLICCTBISIOTCS MEXKIY 0COOSIMU
oxHoro Buza. Paznuuaror cieayromue cnocoObl mepeaayy HHPOpMaIHH:

e XumHuecKas CHTHATH3ALUS (XOPOLIO PAa3BUTHl YV HACCKOMBIX M MIICKOITH-
Taromux). [lpumep, 3anax UCHONB3YETCS AT COOOIEHUN COCTOSHUS CaMOK MJIe-
KOIHTAIOIINX B IEPHOA pa3MHOKEHUA. Bo BpeMs acTpyca OHH BBLACTSIOT CIICIU-
ANbHBIC XUMHYCCKHIE BEIECCTBA, CUTHATIM3UPYSL, YTO OHH FOTOBBI K CIIAPHBAHHUIO.

e 3BykoBag curHamuzanmsa. PacmpocTpaHeHa Y MIICKOIUTAIOLINX, U 0CO-
OCHHO Y MTHLI

e BmyamsHag curHamuzanus. Ceszana ¢ nepeaadeii HHGOPMALHU C IOMO-
MIBIO 03, TCIOABWKCHHH, PACKPACKH TEJIa, H3MCHEHHS LIBETA U T. 1.

e TaxTunpHAasT KOMMYHHKALMA. JTOT crocod nepeaaud HHpopMaLiy urpact
BAXKHYIO POJIb Y OOIICCTBEHHBIX HACCKOMBIX. OHA COXpaHseT O0ONbIIOE 3HAUYCHHUE Y
MHOTHX MO3BOHOYHBIX, B YACTHOCTH V MIICKOIUTAIOIINX.

B Hacrosmee BpeMs MOKHO BBIABHHYTh YETHIPE KPUTEPHS, KOTOPBIM JOJIKHO
VIOBJICTBOPATh OPTaHU30BAHHOE COOOIECTBO. BO-1¢p6bixX, B TAKOH IPYIIIC XKHUBOT-
HBIX JOJDKHA CYLIECTBOBATH CIOXKHAS CHCTEMa KOMMYHHMKALIUH, TO3BOJLIOIIAS
CKOOPIUHHUPOBATH ACATCIBHOCTh OTACIBHBIX 0COOCH A AOCTHIKEHHMS OOLIEro Mo-
JIC3HOTO pe3yabTaTa, 00JICrYUTh Pa3pelicHHEe KOHQIUKTOB U APYTHX COLHATBHBIX
npodaeM. Bo-6mopbix, B TAKOM COOOLIECTBE JOKHO HAOMIOAATHCS Pa3ielICHHC
TPYAa, OCHOBAHHOC HAa CIICLMATM3ALMH, TAC OCOOH HecyT pasHele (PpyHKImH. B-
mpembux, B TAKOM COODOIICCTBE JOMKHO CYIICCTBOBATE CTPEMIICHHUE 0cO0CH Aep-
JKAThCS BMECTE — KOTE3HS. B-yemeepmubix, JODKHO HaOII0AAThCS IOCTOSHCTBO CO-
cTapa. JTO AOCTHUTACTCS 32 CUCT OIPAHHYCHUS SMUTPALIU CBOUX YICHOB U UMMH-
Tpalyi «ayKakos». VICXOs U3 3THX KPHUTEPHEB, BCE M3BECTHBIC TPYIIIBI KUBOT-
HBIX MOKHO PACIONOKUTh MO CTCIICHH OPraHU30BaHHOCTH THIIOB COOOIIECTB!

e AHoHuMHas cTas. BHyTpu Takoro cooOmecTsa HeT cTpykTyphl. HeT Boka-
KOB H BEJOMBIX. DTO TIOOBIE CTyYaHBIC CKOIUICHHS OTACIbHBIX dKHBOTHBIX OTHOTO
BHJAA, KOTOPBIC COOPAHEI HA KAKOM- TIH0O YYacTKE, ABMKYTCS B OJHOM Hampasic-
Hu. [Ipumep, nepenéTHrie cTau, CKOMJICHUS JKUBOTHBIX V BOJOIOECB U T 1.

e CoobiecTBo 6¢3 Mr00BU. Bua oTHOIICHHI Mex Ty 0COOSMHE, KOTOPBIH CBSI-
3BIBACT HX HA JOJITOE BPEMs, HO IPH 3TOM JIMYHEIC Y3bI HE BO3HUKAIOT.

e Coros. [Ipeacrasnset coboi CTAOUIBHO- 3aMKHYTHIE TPYIIIHPOBKH, KOTO-
pBIC OOUTAIOT HA OJAHOM MECTE HIIM COBEPIIAOT Nepuoandeckue kouéBku. Coob-
IIECTBA ¢ YIOPSIOUCHHON CTPYKTYPOH B3aUMOOTHOIICHUN MEKIY OCOOSIMH.
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e ['pymmsl. CoBOKYIHOCTh 0c0OOCH, KOTOPAs 3aHUMACT M 3aIHINACT OIpeac-
A¢HHYIO Tepputopuro. OOBIMHO COCTOUT M3 CaMLa, ACTEHBIICH U caMku. Pasiu-
YarOT KaK OJUHOYHBIC, TAK H MHOTOBO3PACTHBIC B CTAc.

e Kny6e1. Kak npaeuno, 6onpmoe uncno ocodeii. He npossmsror arpeccuu
MO OTHOLICHHIO K BHOBb MPHCOCIUHUBIIUMCS 0COOSAM cBoero Buaa. Jlerko mpuco-
COUHSIOTCA, a 3aTEM MOKUAAIOT €€.

Hepapxuunocmv coobuecme. MoXHO BBHIACIUTH ABa (pakTopa, HA KOTOPBIX
OCHOBAHA OPraHu3aIisd OONBLIIMHCTBA COOOICCTB KUBOTHBIX, UX TNIaBHAd (YHK-
LM 3AKJTIOYACTCS B MOAACPKAHUH UX CTA0UIBHOCTH. DTO JOMHUHUPOBAHUE U TEP-
pUTOpHaNEHOCTb. B udeanvnoil nunetinoti uepapxuu MOXKHO PACIOIOXKHUTh BCEX
0co0eH JaHHOH IPYMIbI B OMUH P TAK, YTO KAXKAAS U3 HUX OYAST JOMHUHUPOBATH
HaaQ BCEMHU OCO6HMI/I, HaxXoJAMUMHUCA IO OAHY CTOPOHY OT HCC, U 3aHUMATH IIOA-
YHHECHHOE MOJOKCHHE B OTHOIICHUH BCeX 0codel, Haxomimuxcd mo Apyryio. Cy-
LICCTBYET TAKKE O8YPAH206ds uepapxus: OTHA OCOOb NTOMUHHPYET HaJ BCEMU
OCTaJIBHBIMH, MPUYEM BCE OHM MMCIOT OJAHHAKOBbIH panr. Kakum oGpa3om ycra-
HABIUBACTCS PaHT 0cOOH B rpynne? BrIIo YCTaHOBIEHO, YTO HA MECTO B HEPAPXU-
YeCKO JICCTHULIC BIWAKOT TAKUC BHCITHUC MPU3HAKU B IOPAAKE BAXKHOCTHU, KaK OT-
CYTCTBHC TUHBKH, pazMep IpeOHs, BEC, YPOBEHb «APAwIMBOCTI» | T. 1. M3Mmene-
HUA B UCPApPXUU MOTYT 3aBUCCTh OT (I)I/ISI/IOHOFI/I‘IGCKOI‘O COCTOAHUA KUBOTHBIX U
PUTMOB aKTUBHOCTH, & TAKKE MCUXONOTHYecKuX (paktopos. CyLICCTBECHHYIO POJIb
B (hOPMHUPOBAHUH MOBECACHHS BBICIITHX )KUBOTHBIX MI'PAIOT SBICHUS HOOPANCAHUSL,
KOTOPBIC OTHOCATCS K cepe HayueHus. HayueHnue myrem nogpaxaHus («aMuTa-
LUOHHOE HAYUYCHHC)) 3aKTI0YACTCS B MHAWBHAYAILHOM (OPMHPOBAHHH HOBBIX
($OopM NOBCACHUSA UCKIIOYUTCIBHO 4YCPe3 HEMOCPCICTBCHHOC BOCHPHATHE ACH-
CTBHM APYTUX KUBOTHBIX.

3ananue
1) Ha mpumepe 6eCro3BOHOYHBIX KECTKOKPBIIBIX PACCMOTPUTE BH3YAIbHYIO CHTHA-
mmanuo nepeaayun napopMarmu. B ueM oHa npossiercsa? Kak Bu3yanbHAas CHTHAIN3A-
ST BBIPAYKACTCS Y APYTHX BUIOB )KHBOTHBIX?

KonTtposbHbie Bonpocel
1. M3-3a 4ero mporUCXOIUT CMCHA HEPAPXHH B COOOIICCTBAX?
2. Kaxkwme paznm4aroT crocoOsl nepenadn uHpopMarmun?
3. JlaiiTe OLICHKY YCTHOMY M MIMPOKOMY HMOHATHIO KOMMYHHUKAIHMH YKHBOTHBIX.
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3AHATHE 8. [Ipo6aema HacjienyeMoro 1 npuoGpeTéEHHOr 0 B OBEJEHHH.
Oco0eHHOCTH HACIE0BAHHS ICHXHYECKHX CBOMCTB

Lenv 3anamus: V3yuntp BPOKIEHHBIC IPOTPAMMBI TOBCACHHS, OCOOCHHOCTH
HACJICIOBAHMA MCHXUYECKAX CBOCTB.

A H. IlpoMnToB Aenajg akieHT HA TOM, YTO YTO MHCTUHKTHBHBIC ACHCTBHS
JKHBOTHBIX (B OCOOCHHOCTH IITHI[ M MJICKOIIHTAIOIIMX) BCETAA BKIIFOYAOT B ccOs
HCOTBEMJICMBIC, UPE3BBIYAMHO CYLICCTBCHHBIC YCIOBHO PE(PICKTOPHBIC KOMIIO-
HEHTHI, (hopMUpyIoLpecs B npouccce oHToreHe3a. C APyrod CTOPOHBI, B3aHMO-
JCUCTBUEC BPOXKACHHBIX PEAKIUH, ACTCPMUHUPOBAHHBIX BUIOTHITMYHBIMU MPU3HA-
KaMH CTPOCHHS, ¢ MPUOOPCTCHHBIMU HA WX OCHOBE B TCUCHHUC WHIAMBHIYAIbHON
JKU3HU YCIOBHBIMH peiickcamMu, AaeT «BUAOBOH crepeoTun moseacHus». [Lia-
CTUYHOCTh MHCTUHKTA O0CCIICYHBACTCS PA3HBIMHU 0 BEJIMUUHE U 3HAMCHHUIO KaTe-
TOPHSIMH U3MCHIHBOCTH TOBCACHHUS

1. M3mMeHYMBOCTD BPOXKICHHBIX KOMIIOHCHTOB, MPOSIBIISIOIIASNCS B WHIHBH-
JyaIbHOM Pa3HOOOpa3uH MOBEACHHUS,

2. B 3kcTpeMaIbHBIX YCIOBUSIX MHCTHHKTHBHOC MOBEACHHUEC MOKET CHIIBHO
BUIOU3MEHATHCS. B Takux ciaydasix MposBISICTCS POJIb HHAUBUAYAIBHOTO OIBITA,
00CCIICUUBAOIIETO MPUCTIOCOOIICMOCTh K HOBBIM BHEIITHUM YCJIOBHSIM,

3. CymectByroT pasnudHbie (OPMbI MOBSJACHUS, B KOTOPBIX TJIABHYIO POJIb
urpatot GopMbl HAYUCHHS, HMCIOIIUE MO COO0H MHCTHHKTHUBHYIO OCHOBY H MIEPE-
IJICTAROIIUECS ¢ BPOXKACHHBIMUA KOMIIOHCHTAMHU TTOBEACHUS .

IMocTosIHCTBO BHYTPECHHEH CPEAbl OCHOBAHO HA CTAOMIBHOCTH BHYTPCHHCH
cpeapl oprannzma. OcoOEHHOCTBIO 3THX HMPOLIECCOB SBISCTCS TO, UTO OHH MPOTE-
KarT B (opMe PUTMOB, CTPOSIIUXCS HA CHCTEMAax caMmoperyaupoBanus. B Hux
B.M. Boposckuii ycMaTpuBal NCPBUYHYI0 MOTHBAITHIO MOBCACHHS YKUBOTHBIX,
MOCKOJIBKY 3TH CABHTH BBIPAKAIOTCS B MOSBJICHUU MOTPSOHOCTEH, HA YAOBICTBO-
PCHHE KOTOPBIX U HAIPABJICHO MOBeAcHUC. DaxyivmamueHoe HayueHHe obecre-
YUBACT WHAUBUAYATBHOS MPUCTIOCOOICHHUE K KOHKPETHBIM YCIOBMSIM, B KOTOPBIX
oburtaeT 0coOb. OHO ABNIETCH TAOWIBHBIM KOMIIOHEHTOM IMOBEIEHHS )KUBOTHBIX.
Kasxap1ii moBeICHICCKHI aKT COCTOUT U3 ABYX OCHOBHBIX (ha3: nOuCKk0God (Wau
MOATOTOBUTEIBHON) U 3aseputaiowyeii. Ilepsas dasza oOpIMHO HAUMHACTCA € PHIO-
TCHHOH aKTHBALIMK U MPOSBIACTCS B OOIICM OCCIIOKOWCTBE U MOHUCKOBBIX JACH-
CTBHUSAX KHBOTHOT'O — HCHAMPABJICHHBIX 00CICA0BAHUN OOCTAHOBKH, JIOKOMOITHSIX
u T.11. Yem Onmske k 3aBepruaroineii dase, Tem 00ee CTCPCOTUITHRIMU CTAHOBSTCS
aBrkeHUsE. [IpaBUIO COCTOUT B TOM, YTO YE€M BBIIIC TICHXUYICCKAS OPTraHU3AIMS,
TeM 0oJee pa3BepHYTa U NPOJOKUTEIbHA TOUCKOBas (pasza u Tem Oonee pa3Hoo6-
Pa3HbIi HHAWBUAYATBHBIH OIBIT dKHBOTHOE MOKET prodpecT. Hagvix — BaxkHEH-
mas ¢opma GaxyIbTATHBHOIO HAYUCHHS, CIOCOOHOCTh K BBHIPAOOTKES HABBIKOB
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MPOSBIIICTCS HA OMPEACICHHOM ypoBHE (uoreHe3a. B pesyasrare dopmuposa-
HUSI HABBIKA IPUMCHSCTCS BPOXKICHHASI ABUIATCIbHAS KOOPAWHALMS B HOBOU CHT'-
HATBHOW CHUTYaLlMH WM BO3HUKACT HOBAas ABHraTeibHas KoopauHauusd. DopMer
00yYCHHS )KUBOTHBIX MOAPA3ACIIIOT Ha:

e Heaccounarnsraoe o0yueHHE (MPUBBIKAHUE) 3aKIIOYACTCS B OCTA0NCHUN
PCAKIUH [IPHU MOBTOPHBIX MPEABABICHUIX pasapaxure/s. OcnabicHHe OTBETHOM
PCaKIMU MOXKHO CUUTATh UCTHHHBIM MPHBBIKAHUEM TOJIBKO B TOM CIIy4ac, KOTAa
oHo obdycnosneno uaMeHenuamu B LIHC, a He azanrarmeli peuentopoB HIH yTOM-
JICHUEM.

e [Ipu acconmarusHoM oGyuenuu B LIHC dopmupyercs BpeMeHHas cBA3b
MEXKIY OBYMS CTHMVJIAMH, OAWH W3 KOTOPBIX M3HAYATIBHO OBLT IS KUBOTHOTO
0e3pasnHycH, a APYrod BEICTYIAT B KAYSCTBE BOBHAIPAKACHHUS HIH HAKA3AHHUSL.

o [Ilpu onepanTHOM OOYYCHHH BHAYAJC MPOU3BOAUTCS ABIKCHHE (OTBET),
COTIPOBOXKAACMOC MOAKPEIICHHEM Oe3 yeioBHOro pasapaxkurens. Ho xax u npu
«KIACCHYECKOI» BRIPabOTKE YCIOBHBIX PehICKCOB, aIcKBATHAS ABUraTeIbHAS pe-
AKLUS JKUBOTHOTO MOAKPEIUIICTCS TIOJIC3HBIM IS dKHBOTHOTO PE3YIBTATOM.

o KorunurupHas ACSITCIbHOCTh (IIPOLCCCH) HEAOCTYIMHA MPSIMOMY HAOTFOC-
HUIO, HAJTHYHUE TTPSACTABICHUH Y CYOBEKTA (UCIOBCKA UJIH JKHBOTHOT'O) OOHAPYKH-
BACTCA B TCX CAYYAAX, KOIJa OH COBEPLIACT ACHCTBHE O3 BIHSHHUI KAKOTO ObI TO
HU OBII0 PUBHUECKH CTUMYIIA.

Pasmruaror obpasHrie u abcTpakTHble mpeacTaBieHUs. VX paccMarpHBaroT
Kak OCHOBY ¢opmupoBanus nosepOanbHex noHatnid. Ha ¢opmuposannu npex-
CTaBICHUNA OCHOBAHBI CIICAYIOIIHC BUABI OOVUCHHS KHUBOTHBIX:

a) JlarenTHOEC OOYUCHHE — MPU KOTOPOM KHBOTHOE, KOTOPOMY IpPEIBapH-
TEJBHO JATTH 03HAKOMUTBCS C OOCTAHOBKOM OMBITA, 00y4aeTcs ObIcTpee, YeM KOH-
TPONBHOE, HE UMEBIICE TAKOH BO3MOKHOCTH;

b) IlpocTpaHcTBEHHOS OOYUYCHHEC — B CCTCCTBCHHBIX YCIOBHUSAX IOMOTACT
aJarnTalyy K YCIOBHIM CPEIBL;

¢) Bribop mo obpa3uy — ocHOBaH Ha (POPMUPOBAHUH V JKUBOTHOT'O BHYTPCH-
HUX NPEACTABICHHIN O Cpee, MOCPEACTBOM 00paboTKN HH(OPMALIU O COOTHOLIC-
HUSX CTUMYJIOB — HAITUYHUS CXOACTBA WM OTIHYU MCXKIY HHUMHU;

d) 3ayumBaHue MOCICAOBATENBFHOCTCH — MPOLIECC 3AIIOMHUHAHMS LETICH CTH-
MYJIOB IIYTEM Pa3ACICHUS UX HA TOATPYIIIIHL.

CriocoOHOCTh K CAMOCTOATEIBHOMY BBIITOTHCHHIO JKU3HCHHBIX (DYHKIUH 00V -
CIIOBNIMBACT CYLIECTBCHHBIC PA3NMHYNS B OHTOICHE3C MOBEACHUS KUBOTHBIX Pas-
Horo ypoBHs pazsutus. [1o K. 9. ®abpu, B pazBuTin noBeACHUS BBIICILIIOTCS TPU
MCPUO/A; MPCHATANBHBIN, PAHHUN MOCTHATAJIBHBIA M IOBCHUIBHBIH (HTPOBOL).
3Hauenue smbpuocenesa 01 POPMUPOBAHUL NCUXUHECKUX CBOTICHE COCHOUM 8
moM, YUmoObl NOO2OMOBUNE MOPPOPYHKYUOHATLHYIO OCHOBY NCUXUHECK020 OMpa-
orcenus. Tcuxura smbpuona — smo ncuxuxa ¢ npoyecce ee cmanoenenus. Ha paun-
HUX 3Tarax 3BOJIOUUH BO3MOXKHOCTh HAYUCHHS OTPAHUYUCHA U IPOSBIICTCS JIUIIb
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B TaKMX SABICHUAX, KaK MPUBLIKAHIE T MpeHUpoeKd. B TIporiecce 3BOMIOIMOHHOTO
Pa3BUTHS NOSBISACTCS HOBBIH KOMIIOHCHT HAYUICHUS — HAGbIK, KOTOPBIH GopMupy-
€TCA B PE3YNBTATE YIPAHCHEHUSL.

3ananue
1) TlpencraBsre B TAOIHIC BHAOBBIC OCOOCHHOCTCH MOBEACHHA JAOOPATOPHBIX K-
BOTHBIX MCTOA0OM BPECMCHHBIX CPE30B B B3AUMOCBS3H BBINMOJTHCHUA YKU3HCHHBIX (I)YHKI.[I/Iﬁ
JKUBOTHBIMH U TPEMA PA3HBIMH YPOBHAMHA OHTOTCHCTHICCKOTO PA3BUTHA.

KonTtposbHbie Bonpocel
1. UYem HHTENICKTYATbHBIH YPOBSHb PA3BHTHA IMCUXUKH OTIMYACTCH OT MPEACO3HA-
TEIBHOTO?
2. Hazosure BHABI OOYUICHUS KUBOTHBIX.
3. Kakwme kareropnu W3MEHUYHBOCTH HOBEICHHS BBl H3YIHIN?

3AHSTHE 9. HaciiegoBanue COLHAJILHOIO THIIA NOBEACHHUS.
ArpeccuBHOE H AIbTPYHCTHYECKOE MOBEJEHHE.,
HaciieaoBanue yMCTBEHHBIX CIIOCOOHOCTEHH

Lenv 3ansamus: N3yaurs HACTCIOBAHKE COLMAIBHOTO THIIA IOBCICHHUS H YMCTBCH-
HBIX CIIOCOOHOCTEH. PaCCMOTPETh arpeCCHBHOC U ANBTPYUCTHICCKOE MOBSACHHIE.

N. Kpedepckuii, BEIABUHYI MPEINIOI0KEHHE O HACIESIOBAHIH COLHAIBHOTO
THIIA IOBCACHUS, BHYTPCHHEH «HACTPOHKOI» YKHBOTHOTO, PH PELICHUH Pa3HO00-
pasHBIX 33734 B MOCTOSHHO MCHSIOIIHMXCSA YCIOBHAX CBOCOOPA3HBIMH «THIOTC-
3aMp». JKCICPUMEHTATIBHO JOKA33aHO, YTO I VCICIIHOTO BO3HUKHOBCHHS
HAaBBIKA HCOOXOANMA aKTUBHAS MO3HABATENbHAS ACATEIbHOCTh )KUBOTHOTO B Ka4e-
CTBE MPEANOCHUIKH. JTOT ITO3HABATCIBHBIM MPOLECC U OMPEACIACT MPHUPOLY
Hasbika. A H. JIcOHThEBBIM OBLT NPETIOKEH KPUTCPUH «Onepayius» — KOMIOHCHT
JCATCIBHOCTH, OTBCUAOLIHUH YCIOBHAM, B KOTOPBIX JaH MOOYKAAIOIIHN IPEAMET.
VuéHslil 121 XapakTePUCTHKY ABYM KOMIIOHEHTAM JIOKOMOTOPHOH AEATEIbHOCTH:
IICPBBIH — HAIMpPABJICHHAS ACATENBHOCTD, BOHHUKAMOIAS IO BIMSHAEM CBOMCTB
€aMoro IpeaMeTa; BTOPOU KOMITOHEHT — JEATEIbHOCTD, CBSI3aHHAS C YCIOBHAMH,
B KOTOPBIX JaH MOOYKAAOIIHN ACATCIBHOCTD MPEAMET (oneparnus).

Aepeccusnoe nogedenue — NPUBOIAIICE K HAHECCHUIO MOBPCKICHUN U CBS-
3aHHOE C YCTAaHOBJICHHEM HEPApXHU HA ONPCACICHHYIO meppumopuio. Arpeccus
BO3HHKACT B MEPBYIO OUEPEIb U3-3a OIHU30CTH APYroil 0coOH, KOTOpas HAPYIIAET
WHAWBUAYATBHYIO AUCTAHLHUIO WIH NPUOIHKACTCS K BAXKHBIM IS JKUBOTHOT'O 00b-
ektaM. B pesyabsrare onBITHBIX UCCTICAOBAHUE OBITIO BBISICHCHO, UTO AJIS BHI3bIBA-
HUS arpecCHH BHEINHHE PA3APAKUTENN HIPAIOT O0Jee BAKHYIO pOIb, UEM
BHyTpeHHEE cocTosHue. Mccmenosarens Motiep mpeanoxxun KrnaccH(UKALUIO
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arpeccuy. arpeccHs XUIIHUKA, BBI3BIBACMAs NMPUCYTCTBHEM KECPTBBI; MEKCAMLO-
Basl arpeccHs; B CICACTBHM CTPaxXa; arpeccHs NpH PasipaXKCHHH; 3a1iTa TCPPUTO-
puy, B mpeacnax 000CHOBAHUS JKUBOTHOTO; MATCPHHCKAs arpeccus; HHCTPYMCH-
TaJbHAS arpeccusl; CBA3aHHAS ¢ TIONOM. A1bmpyucmuyueckoe nogeoeH e JKUBOTHBIX
MpEACTaBIICT COOON HANPaBICHHOE HA MOMOIIL 0COOSIM BHAA, HCTATHBHBIMHU I10-
CeACTBUAMH 11 ce0s1 noBeacHue. Takoe moseacHue 00YCIOBICHO ICHETHUCCKH.

Hacneoosanue ymemeennuvix cnocobrocmeti — unmennexm. VIHTCIICKT Ku-
BOTHBIX SIBILICTCSA HE 4eM-TO 000COOICHHEIM, & THINb OJHAM M3 MPOSBICHUH €11-
HOM MCUXUYECKOU JCATEIBHOCTH C €€ BpoxkAcHHBIMH acrniektamu. [locpeacTsom
MaHUITYTHPOBAHUS KHBOTHOE MONYYACT HHOOPMALHIO MO PAAY CCHCOPHBIX KaHa-
n0B. [To K. ®abpu nepeocTencHHON NpeANOChIIKOH HHTEIECKTYAIBHOTO MOBEC-
HUS SABJISIETCS CIIOCOOHOCTD K IIHPOKOMY NICPEHOCY HABBIKOB B HOBHIC CHUTYALIHH.
JIroOoe MHTENIEKTYanbHOE OEHCTBHE COCTOMT KaK MUHHMYM M3 OBYX (az: Daza
nodeomoexy. VIHTEICKT BICPBHIC BOBHUKACT TaM, II¢ BOZHUKACT IMPOLIECC MOAT0-
TOBKH BO3MOXKHOCTH OCYIIECTBUTh TY WM HHYIO OIICPALIHIO HIIH HABHIK. Pa3d ocy-
wecmenenus desmenvrocmy. HampaeieHa Ha VAOBICTBOPCHHE OIMPEACICHHOU
OHONIOTHYCCKOH U (PU3HONOrHICCKON NOTPEOHOCTH JKUBOTHOTO.

Haxxe camble CTOKHBIC POSBICHNS HHTCIICKTA MPUMATOB IPEACTABIIIIOT HE
YTO MHOE, KaK MPUMCHCHHUE B HOBBIX VCIOBHUAX (PUIOTCHETHICCKH BEIPa0OTAHHOTO
cnocoba aeicTBrs. bruonorndaeckas orpaHUUCHHOCTD, SBSACTC NPUIUHON X He-
CHOCOOHOCTH K YCTAHOBJICHHUIO MBICIICHHOH CBS3H MEKIY MPEICTABICHUAMH U HX
KOMOHWHHPOBAaHUEM B 00pa3bl, HECTIOCOOHOCTH MOHUMATh NMPHYHHHO-CIICACTBCH-
HBIC CBSI3H.

3ananmue
1) PaccMoTpHTE THIBI ArpeCCHBHOTO TMOBEACHUSA, XAPAKTEP HX BO3HHKHOBCHUSA
CPeIu IUKHUX U CENbCKOXO3AMCTBCHHBIX JKHBOTHBIX M NMPHBEAUTE MPUMEPHL. IIpeacTaBere
3a7aHUC B BUJC TAOJIHIIBL.

KonTtposbHbie Bonpocel
1. B uem pazHHIA B POSIBICHAUH arPECCHA MEXIY CAMIIAMH M CAMKaMH?
2. Kaxkoil Tum arpeccuu SBJSIETCS BEAY UM B OPraHU3aLUH NOBEICHHUS )KUBOTHBIX B
coobmecTBax?
3. Hazosute mpuMepsl aabTPYUCTHUECCKOTO MOBEACHUS JKUBOTHBIX.

21



3AHATUE 10. Puryanuszanusi H KOMMYHHKALHS

Lenv 3ansamus: VI3yuuTs NOHATHS PUTYATH3ALNH U KOMMYHAKALHHA, HX OCOOCHHO-
CTH ¥ BUIBL.

Puryannzanmus

Joxymnan Xakcnu, oanH u3 yvaurened K. Jlopenma, B pesyiprare CBOMX HC-
CIICJOBAHUH, IPOBEACHHEIX HA YOMIE, OOHAPYKUIT HHTEPECHBIN (aKkT: HEKOTOPHIE
JcHcTBUA B pouecce GHUIOreHe3a yTPauuBaoT CBOK COOCTBECHHYO NICPBOHAYATb-
HYIO (DVHKLMIO U PEBPAIIAIOTCS B YUCTO CHMBOJIMYCCKUE LICPEMOHHUH. DTOT 3BO-
JEOLIMOHHBIA HPOLIECC OH HA3BAT puUmyaiusayuetl.

PaccmoTpuM, kak MOXKET B MIPUHLINIE BO3HUKHYTh B (PHIOreHE3e onpeaccH-
HBIHA PUTYa Ha MIPUMEPE SBOIOLUH YXKUBAHHS Y MYX CEMEHCTBA TOIKYHIHKOB.
Y HEKOTOPBIX BUAOB 3TOTO CEMEHCTBA B MPOLIECCE SBOTIOLMH PA3BUICS 3a0aBHBIA
Opaunbiéi puryan, onucanHbiki JlopeHiom craeayromum obpaszom: «Camer Hero-
CPEICTBCHHO TEPEA CIAPUBAHUCM BPYUYACT CBOCH H30paHHHLEC MOWMAHHOEC MM
HACEKOMOE MOAXOAIINX pasMepos. [loka oHa 3aHsATa TEM, UTO BKYIIACT 3TOT Aap,
OH MOKET €€ OIIOJOTBOPHUTE O€3 PHCKA, UYTO OHA CHECT €I0 CAMOTO; & TaKas OIac-
HOCTb Y MYXOSITHBIX MYX HECOMHCHHA, TeM 00JIee UTO CAMKH Y HUX KPYITHEE caM-
noB. be3 coMHEHUs, MIMEHHO 3Ta OMACHOCTh OKA3bIBAIA CEICKLIMOHHOC JABJICHHC,
B PE3yIbTATE KOTOPOroO MOSABHIOCH CTOIb 3aMEUaTeIbHOC NIOBEACHUE» . MHTEpEecHO
TO, YTO AHAJOTHYHBIC PUTYAIBI BCTPEUAIOTCS Y APYTHUX BUIOB 3TOTO CEMEHCTBA
MYX, HO OHH TIPETEPIICTH B MPOLIECCE SBOTIOLNH HEKOTOPBIC CYLICCTBCHHBIC H3ME-
HECHHSL.

Hccaenyst monobubie daktel paHHUE 3T0I0TH, B 0coOeHHOCTH H. TunGepreH,
paspaboTaiy TCOPHIO PUTYATIH3ALNH.

Teopus puryanuzarmn

Pumyanuzayus — 310 3BOTIOLHOHHEINA TpoLiece, Onaroxaps KOTOpOMY OIpe-
JCJICHHBIC KOMILICKCHI MOBEACHUS MOTUGHLHIPYIOTCS TAKUM 00pa3oM, IYTOOBI OCy-
[IECTBIATE KOMMYHUKATHBHYIO (DYHKLIHIO.

Peanmzamms popm noseaeHus

TunOepreH cumran, YTO CYIMIECTBYET TPH INIABHBIX MOCTABIIUKA PHUTYATOB.
10, BO-TICPBEIX, TAK HA3BIBACMBIC JBHKCHHS HaMepeHws. JBIKCHUS mpeacTas-
JE0T coOOH HE3aBEPIICHHBIH MOBEACHYCCKUN KOMILICKC, KOTOPBIH HECET MOTCH-
HUATBHYIO HHQOPMALIHIO O TOM, YTO JKUBOTHOE COOHPACTCS COBEPIIUTH ONPEIc-
JcHHBIC AcvicTeus. Hanmpuvep, xorga nruia coOHpaeTcs B3NETETh, OHA CHAavana
MPUCEAACT, TOAHUMACT XBOCT U BHITATUBACT ronoBy. Ecimu nTuna Banertaer 0e3 co-
BCPLICHUS 3THX ABIKCHUH, TO JPYTUE HHTEPIPETUPYIOT 3TO KaK CUTHAT OMACHO-
CTH.

Bo-BroprIX, 3TO cMeEIIEHHAs aKTHBHOCTh. Tak, CMCIICHHAS aKTHBHOCTH B
BUJAC YHUCTKU NIEPEEB Y CAMIIOB HEKOTOPBIX NTHI (KPSKBBI) B IPOLIECCE SBOTOLMN
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cTala HECTH KOMMYHHMKATHUBHYVIO (VHKIHMIO. BBRINOTHEHHE Takoro MOBEICHUS
CTAJIO CIYXKHUTh CUTHAIOM JUTS CAMOK 3THX BHIOB, YTO CaMELl FOTOB K CIIAPHBAHHUIO.
Eciu paHbine jansas cMEIIEHHAS aKTHBHOCTD ObLIIa MPOCTO OOOYHBIM 3¢ hekToM
KOH(}IUKTa MPOTHBOMOIOKHEIX CTPEMIICHHAN, TO B MPOLECCE PUTYATH3ALMN OHA
MpHroOpea BRXKHYIO KOMMYHHUKATHBHYIO (DYHKLIHIO.

B-tpeThux, nepeaapecoBaHHas akTUBHOCTD. [ IpeamonararoT, 4To HEKOTOPbIE
JCMOHCTPALIMH Y KPaueK MOTJIA IPOU30MTH U3 MEPEapeCOBAHHBIX aTaK.

JlopeHn obparaeT BHUMAHKE HA TO, YTO PUTYATH3ALHMS — 3TO OJUH U3 CAMBIX
OBICTPBIX 3BOIOLHOHHBIX MporeccoB. 00 3TOM CBHACTECIBCTBYIOT BBIPKCHHBIC
pasnHuMsS PUTYATbHBIX JBHKCHUH Y HEKOTOPBIX OJMM3KHX MEXIy coOOi BHUAOB.
Nayuenne ocoOCHHOCTEH PUTYaNoOB, TaKUM 00pa3oM, UMEET OONBIIOEC 3HAUCHHC
JUTSL 9BOTIOLIMOHNCTOB, TAK KaK MOMOTACT OMPEIACIUTh (QUIOTCHETHICCKUE OTHO-
LICHUS BHYTPH MAJIbIX TAKCOHOB, TO €CTh MEKIY BHAAMH, BXOAALIHUMU B OJHO CC-
MEMNCTBO WU POJ.

OcobeHHOCTH PUTYATH3ALNH

ITOIOTH OTMEHAIOT CJICAYIOIUE OCOOCHHOCTH, XapPaKTEPHBIC TS PUTYATN3a-
LM

[lepBas ocobernocTh. Peakiim, KOTOpbIC MEPBOHAYATIBHO CITYKUIH BULY KaK
(yHKUMH, HeOOXOIUMBIE TS BEDKUBAHUSA, IPHOOPETAIOT B Ipolecce puaoreHesa
HOBOC HA3HAUCHHUE — CUTHANBHOC. [IpH 5TOM MOMKET COXPaHATHCS U HX MTEPBUYHAS
¢dyukuums. Ecnu, ckaskem, 3as1, 3aMETHB ONIACHOCTb, BHE3AITHO NICPEXOIUT € Iara
Ha PBICH WM TaJoMN, TO OH 3TUM HE MPOCTO CIACACT CBOIO IIKYPY, HO OJHOBpE-
MEHHO CHTHATH3HPYET 00 ONACHOCTH M TIOJACT KOMaHAY K OEICTBY U APYTHM 3aki-
LaMm.

BropriM npuzHaKoM pUTVaTH3aALMU SBIBICTCS U3MEHCHHE NIEPBOHAYATBHOTO
HEPUTYATN30BAHHOTO MPOTOTHIIA B POLIECCE MPUCTIOCOOICHIS €r0 K HOBOU CHT-
HATBHOW QYHKIUH. JIPYTHMH CIOBaMH, B MPOLICCCE PUTYATH3ALMH TS KOMILICKCHI
MOBEJCHIS, KOTOPBIC HAYMHAIOT HECTH KOMMYHUKATHBHYIO (DYHKLHIO, IPETEPIIC-
BAIOT YaCTO CYLIECTBEHHbIC Moau(rkariy. MO)KHO BBIICIUTD CIIEAYEOIIUE IPEOO-
pasoBaHus.

Bo-mepBriX, pUTyanH30BaHHbBIC ABIKCHUS CTAHOBATCA YacTO CTCPCOTHII-
HBIMHU H HEMOTHBIMU. Hanpumep, uncTka onepeHbs v caMLOB Yalie BCEro OrpaHu-
YUBACTCS YHCTKOH ONPEACICHHBIX YacTeH Tena. Tak, caMer KpsSKBbI IPH YXaKHUBA-
HUH 32 CAMKOH OrpaHHYMHUBACTCS MOYCCHBAHUEM SIPKO OKPAIICHHOH OTMETHHEI Ha
OJHOM M3 KpPBUIbEB. YacTo pUTYANTN30BAHHOE JBHIKCHHC KaK OBl «3aMOPaKHBa-
eTCs» W MPEBPALIACTCs B ONPEACICHHYIO no3y. Hanpumep, camen KOMIOLWIKA Mpu
BUJAC CONCPHUKA CTAHOBHUTCS B HEMOABIKHYIO TO3Y, HAIIOMHHAIOUIYIO DPBITHE
MECKA, BEPOSATHO, MPOU3OLICAIIVIO U3 COOTBETCTBYIOIICH CMEIICHHON AKTHBHOCTH.

Bo-BToprIX, 4acTO PHUTYATH30BAHHOE JBHKCHHE CTAHOBUTCS OONee BBIpasU-
TETBHBIM M NMPEYBEIUUCHHBIM, YeM HOpManbHas GopMa aKTHBHOCTH. ITO CBA3AHO
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€ TEM, UTO 3HAUCHHE BIICMCHTOB, KOTOPBIC B HICXOAHOM, HE PUTYATU30BAHHOM, ABH-
JKCHHUH CHUITBHEE BO30YKAAIN 3PSHHUE HITH CIYX, MO JABICHHEM ECTECTBCHHOTO OT-
0opa Bo3pacrao.

Kpacota dopmbl 1 1BETA TUIABHUKOB CHAMCKHX OOMIIOBBIX PHIOOK, OMICPCHHS
paiicKOl NTHIIEI, MABIHHUI XBOCT U APYTHE MPH3HAKH PA3BUIIUCh MOJ CCICKTHB-
HBIM JABJICHUEM E€CTECTBCHHOT'O 0TOOPA A OONMBINCH BHIPA3UTECIBHOCTH U 3aMET-
HOCTH CHUTHAJIOB, MEPEAABACMBIX ONIPEACICHHBIMH PUTYATBHBIMU TBHKCHHUSMHL.

B-TpeThux, pUTYaNnn30BaHHBIC ABWXCHIS CTAHOBATCS CTPOTO PErIaMEHTHPO-
BaHHBIMH IO CKOPOCTH U aMILTUTYAE, TO €CTh IPHOOPETAIOT (PUKCUPOBAHHYIO UH-
TCHCHBHOCTB. 3a CUET 3TOr0 CO3JACTCS MAKCUMAITbHAS HEABYCMBICIICHHOCTD CHT-
HAJIOB, 4TO yBeIHM4YHBacT 3 (PekTHBHOCTD nepenaun nHpopmarmu. Hanpumep, xo-
IIa YCPHBIA JATeT JOIOUT AVILIO 1T THE34a, PUTMHUKA €T0 ACHCTBUI BechbMa He-
perynapHa. Korpa e oH OapabaHuT no AepeBy, YTOOR! MPUBICYb CAMKY U OTIIYT-
HYThb APYTHX CaMIOB, OapabaHHas JpoOb OTIMYACTCS BHICOKOH CTCPEOTHITHOCTHIO
U YCTKUM PUTMOM.

B-ueTBepTHIX, PUTYATN30BAHHBIC JBIKCHHS YaCTO CTAHOBATCSI MHOTOKPATHO
MOBTOPSACMBIMH. JTO CBA3AHO € TEM, UYTO MHOTOKPATHOEC MOBTOPEHHE COOOLICHHUS
VCHIMBACT €0 OJHO3HAYHOCTh. PUTMUYECKOE MOBTOPEHHUE KAKOTO-THOO ABHIKE-
HUS XapaKTEPHO Al MHOTHX PHTYAIIOB.

TpeTuii OTIHYNUTETEHBIN MPU3HAK PUTYATH3ALHAN COCTOUT B TOM, UTO BOZHHK-
LU HOBBIN JBUTATCIbHBIA aKT TPHOOPETACT BCC XAPAKTCPHBIC YCPTHI aBTOHOM-
HOT'O HE3ABUCHMOTO JBIKCHHS. JTOT aKT MOXKET IPOSBIATHCS CIIOHTAHHO, UMECT
CBOH KJIFOUEBOH CTUMYI M BPOXKACHHBIH ITyCKOBOM MexaHu3M. [Ipyrumu cosamm,
o JlopeHiy, B mpouecce pUTVaATH3alMU MO CYLWIECTBY POXKAACTCS HOBBIH HH-
CTHHKT. JIOPEHI] CYUTAET, YTO TAKHE HHCTUHKTHI JICXKAT HE TOJBKO B OCHOBE KOM-
MYHHUKALHH, HO ¥ UTPAIOT BAKHYIO PONb B CACPKHUBAHUH ATPECCHU.

KommyHnukanus

[ox xommyHnurayueti B y3kOM CMBICIIC IOHUMAIOT Nepeaavyy HHpopManuu ot
oXHOU 0codH K Apyrol B mpeaenax ogHOro Buaa. JlanHoe onpeaeacHue HCXOIUT
U3 IPEATIOIONKCHIS O TOM, YTO OTHOPABUTEb U MOIYIATEIb HMCIOT HAMEPCHHE TIe-
peraTh HEKOTOPYIO B3aUMOBHITOAHYIO HHpoOpMarmio apyr Apyry. Hanpumep, my-
paBbH-QYPaKUPBI OOBITHO OCTABILIIOT MAXy4YHE CICABL, KOTOPHIE YIABIHBAIOT UX
TOBaPHILH IO THE3Y U CICAVIOT MO HUM K UCTOYHHKY MHLIH. DTO KOMMYHHUKALIHS
B Y3KOM cMbIcie. [ IpuyueM MOHATHO, 4TO HAMEPEHHUE NIepeaaTh HH(POPMALIHIO Y HKH-
BOTHBIX YacTO OBIBAET HE OCO3HAHHBIM, & HIMEET BPOXKACHHYIO OCHOBY.

Komvmynukanys B 0onee IIHPOKOM CMBICIE HMOAPA3YMEBACT HUCIOIb30BAHNE
OJHUM BHJOM >KHBOTHBEIX CHTHAJIOB, MOJABACMBIX APYIHMMHU Buxamu. Ho nHorzma
MEXKBUA0BAs UH(POPMALIHSI BBITOIHA O00UM BHIAM.

K onpenenenuro nHpopMaum MOKHO IOZOHTH € APYTOW CTOPOHEL.
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[Tox HCTHHHOM KOMMYHHKAITUCH HY?KHO MMOHUMATD TOJIBKO OCYIIECTBISCMY IO
C TIOMOINBIO CHTHATIOB, CICLHHANBHO PAa3BUBIINXCA LIS LENCH KOMMYHHKALIUH.
Hanpumep, koMMyHHKaIMs, OCYIIECTBISIOMANCS PUTYATH30BAHHEIMHI JBIDKCHH-
SIMH, CUUTACTCS C 3TO TOUYKH 3PCHUSA UCTHHHOU. JIpyrHe CUMTAIOT, YTO KOMMYHH-
KaLys NpeacTaBIseT cOOOU mporece, Ipy KOTOPOM MOBEACHHE OJHONU OCOOH BIIH-
geT Ha noBeacHue aApyroii. [lox takoe onpeaencHue NoANAAAIOT, K IPUMEPY, BCE
BU/IBI 103 U ABMKCHUN KOPMSIICHCS 00C3bsIHBI, TAK KAK OHU HECYT OMPEACICHHY IO
nHpOpMALTHIO APYTHM 0co0saM ctau. C Apyrod CTOPOHBI, CEOA XKE OTHOCATCS H BCE
BUABI MCXKBHIOBOH KOMMYHHKALIHH.

MBI paccMOTPUM HCTHHHYIO KOMMYHHMKALIUIO B Y3KOM cMebicie. To ectb
TOJIBKO TE CITOCOOBI MEPEeAAYH CHTHANIOB, CIICHUATBHO CO3AAHHBIX 1T 3TOH (YHK-
LIUH, KOTOPBIC OCYIIECCTBISIOTCS MEXKIY OCOOSIMU OTHOTO BHAA.

Cnoco0Orl nepenaun uapopmarmn

JKuBOTHBIE OCYIIECTBIMIOT KOMMYHHKALMIO € TIOMOIIBIO CHCTEMBI CHTHAJIOB,
B KQ4YECTBE KOTOPBIX MOT'YT BBICTYNIATh HE TOJBKO ONPEACICHHBIC 3BYKH, HO U BBI-
PasuTEIbHBIC MO3bI, TCIOABUKCHUS, 3aMaxy, MPUKOCHOBEHUSA U T. A. [Ipriem pas-
JWYHBIC TPYIITHL JKHBOTHEIX 00JIeE HITH MEHEE CTICLIHAT3HPOBAHEI 110 3TUM THIIAM
HCHONB3YEMbIX CHUTHAJIOB B 3aBUCHMOCTH OT CTCIICHH Pa3BUTHS Y HUX TEX WIH
HHBIX OPraHoB 4yBcTB. Ha OCHOBaHHM 3TOr0 BEIACIAIOT HECKOJIBKO CIIOCOOOB Tic-
penaun naGopMaLHH.

XUMHYECKAT CUTHATHU3ALIASL

XHMHYCCKHE CHTHATB OCOOCHHO XOPOIIO Pa3BUThI Y HACCKOMBIX U MICKOIIH-
tarompx. Hanpuvep, cobaku MapKUpYIOT TEPPUTOPHIO MPH NMOMOINH 3aNaXOBBIX
METOK. 3anax UCIOIb3VETCHA TAKXKE A COOOMICHUH 0 COCTOSIHUM CAMOK MIICKOITH-
TAIOIINX B IEPUO] pa3MHOKeHHS. Bo BpeMst 3cTpyca OHU BBIACTSIOT CIICLIHATIBHBIC
XHUMHYCCKHC BEIIECTBA, CHIHATIM3UPYS, YTO OHU FOTOBBI K BCTpeUe ¢ camuom. He-
OIJIOJOTBOPCHHBIC CAMKH HEKOTOPHIX 0a004eK BBIACTAIOT (HEPOMOHBI, KOTOPHIC
VIABJIMBAIOTCS CaMLAMH, U TPAJUCHT KOHLCHTPALWH KOTOPBIX OPHECHTHPYET IO-
CCJHUX B HANPABICHUU OCOOCH MPOTHUBOMOIOKHOTO moja. MypaBbU MOTYT UC-
MOJT30BATh XUMUYICCKUE BEIICCTBA KAK CHI'HAJIBI TPEBOTH U KaK YKa3aTe/Id A0POTH
K UCTOYHHUKY ITHIIH.

3BYKOBasI CUTHATH3ALHS

3BYKOBas CHTHATW3ALMS ITUPOKO PACHPOCTPAHCHA YV MIICKOIMHUTAIOIINX, U
0co0eHHO v nTull. JocTaTOYHO BCIOMHHTH 3HAUCHHUE MECCH NTHL A NPUBJICUC-
HUS 0COOCH MPOTHUBOMOIOKHOTO MoNa. BobImyIo poibs 3TOT BUA KOMMYHHUKALMN
UTPACT Y BOJHBIX KUBOTHBIX, HAIPUMEP, Y KUTOB U HCKOTOPBIX PHIO.

Busyanpras curHanmzanys

BuzyaneHag curHanmmzanys cBs3aHa ¢ nepeaadci HHQOPMALMU ¢ TOMOLIBIO
03, TCTOABIKCHHMN, Packpacku Tena, uaMeHeHud 1seta. OHa Hanbosee Xopomo
pasBUTa y MICKOIMUTAIOMINX U Y OCBMUHOTOB. LIBETOBBIC CHTHATIBI HCTIONB3YIOTCS
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TAKKE B JCMOHCTPALMAX VXQKHUBAHUS Y HCKOTOPBIX WICHUCTOHOTHX — Y 0abouek
¥ MaHSIIUX KpaboB.
TakTunpHAsS KOMMYHUKALIHSL

1ot cocod nepenaun HHGOPMALIN UIPACT BAXKHYIO POJIb Y OOIIECTBCHHBIX
HacekoMbIx. Takum 00pa3oM OOIIAKOTCS TCPMHUTHI, TOXKACBHIC YCPBU U T. A. Tak-
THJIBHAS KOMMYHHKALUS COXPAHACT OONBIIOC 3HAUYCHHUE Y MHOTHUX ITO3BOHOYHEIX,
B YACTHOCTH V MIcKomUTaomux. Hampumep, B3auMHas YHCTKA [EPCTH V PHUMA-
TOB BBEICTYIIACT KaK YMHUPOTBOPSAOLIHNI kecT. YacTo JoMuHAHTHAs 00e3bsHA pas-
peLIacT MOYUCTUTH ceOE MEPCTh MOAIMHEHHOH 0COOH HOCIE KOPOTKOH aapecoBaH-
HOH €11 yrpo3sl.

B ecrecTBeHHBIX VCIOBUAX V JKHBOTHBIX Pa3BUIUCEh 3 PEKTHBHEIC KOMOHHA-
LU CHTHATIOB, BKIIOYAIOIIHE, CKAXKEM, 3BYK U 3PUTCIIBHBIC CTUMYIIBL. Tak, MHOTHE
PHUTYaIBl V OTHUL U MJICKONHTAIOIIHNX CBA3aHBI ¢ JCMOHCTPALMEH ONpeaeieHHBIX
MO3 M TECIOIBIKCHHUH, KOTOPHIE YacTO COMPOBOXKIAIOTCS OIMPCIACICHHBIMU 3BY-
KaMH.

3ananue
1) Wcmons3ys A0MOMHUTEIBHYRO THTEPATYPY, JAUTE XAPAKTEPUCTHKY PUTYATH3ALHH
v ronyOeii, BEIOPKOB, YTOK;
2) PaccMOTpHTE MPUMEPHI TAKTUIBHOH KOMMYHHKAIUH Y HACEKOMBIX U MJICKOTIHTA-
FOLIAX.

KonTtposbHbie Bonpocel
1. Jaiite onpenencHAC MOHATHAM «PHTYATH3ALMDY H KKOMMYHHKALIU,
2. Onummre 0COOCHHOCTH PUTYATH3ALIH;
3. Kakwme crioco6s! nmepenaun mH(OOpMAINH BBIACTIOT B KOMMYHUKAIMHA

3AHATHE 11. OnpenesieHue NOHATHE «MbILLIEHUSD Y KUBOTHBIX.
Croco0HOCTB K pacCy:KaeHHI0

Lenv 3ausmus: Jats ONPEACICHUE MOHATHSM «MBIIIICHHC) H «PACCYKICHHUCY Y
SKUBOTHBIX.

Hamrane y BRICIINX KUBOTHBIX 3JICMCHTOB Pa3yMa B HACTOAIICE BPEMS HE
BBI3BIBACT COMHCHUS HH V KOTO U3 YUCHBIX. HTCUICKTYATRHOC OBCACHUEC MPCH-
CTABMIACT COOOM BEPIIMHY MCUXUICCKOTO PA3BUTHS KUBOTHBIX. BMECTE ¢ TEM, Kak
ormecuacT JI.B. KpymmHCKrH, 0HO SBIICTCS HE YEM-TO U3 PsAAa BOH BBIXOASIINM, 4
JMIOB OJHUM W3 TIPOSIBJCHUI CIIOKHBIX (DOPM TIOBSACHUS C UX BPOKACHHBIMU U OJ1a-
rompuoOpeTeHHbIMU acniekTamu. MHTeIEKTyaIbHOE MOBEACHHUE HE TOJBKO TCCHEH-
muM 00pa3oM CBSI3AHO ¢ Pa3UYHBIMUA (POpPMAMH HHCTHHKTUBHOTO TMOBCICHUS
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W HAYUCHHS, HO U CaMO CKJIAJBIBACTC M3 WHAWBUAYATBHO H3MCHUYMBBIX KOMIIO-
HeHTOB noBeAcHuUs. OHO JaeT HauOOIBIINY MPUCTIOCOOUTEIbHBIN 3] deKT U cro-
COOCTBYET BBIXKHBAHHUIO 0COOCH M MPOTOIKCHHUIO POAA MPH PE3KUX, OBICTPO MPo-
TCKAIOLIUX N3MCHCHUSX B CPEAC OOUTAHMUSL.

[Ipexkae yem roBopuTh 006 3MEMECHTAPHOM MBILIUICHUN KHBOTHBIX, HEOOXO-
JUMO YTOYHHTb, KK MICHXOJOTH OMPEIACILIIOT MBILIIICHUE H HHTCIUICKT YCIOBCKA.

CornacHo Touke 3penus A.P. Jlypus, «akT MBIIIICHUS BOBHHKACT TOJIBKO TO-
ra, KOrjga y cyObeKTa CyIEecTBYET COOTBETCTBYIOIIUI MOTHB, ICTAIOMINH 33139y
aKTyaJbHOH, a peLICHHE €€ HEOOXOIUMBIM, U KOTJa CYOBCKT OKA3bIBACTCS B CUTY-
alUH, OTHOCHTEIBHO BBIXOJA U3 KOTOPOH y HEro HET FOTOBOTO PELICHUS — MPH-
BBIYHOT'O (T.€. IPHOOPETCHHOTO B MpoLecce OOVUCHUS) HIIH BPOKACHHOTOY.

MeiinieHrUe PEACTABISCT COO0M CaMYIO CIIOKHYIO GOPMY MICHXUICCKON J¢-
ATCTBHOCTH YETIOBEKA, BEPIIUHY €€ IBOJIOLHMOHHOTO pasBuTHsi. OUcHb BAKHBIM
anmnapaTroM MBILIUICHHS YEIOBCKA, CYIICCTBCHHO VCIOXKHSAIOLUIUM €T0 CTPYKTYPY,
ABIICTCSL PEUb, KOTOPAs MO3BOJCT KOAHPOBATh MHGPOPMALHIO C IMOMOLNBIO ab-
CTPAKTHBIX CHMBOJIOB.

[IpuHATO CYNTATB, YTO MPOLECC MBIIUICHHUS OCYIIECTBISCTCS C MOMOLIBIO
CACAYIOIIHUX MBICJUTESIBHBIX ONCPALUH — aHATH3a, CHHTE3a, CPaBHECHMSI, 00001IIe-
HUS ¥ a0CTparupoBaHsl. Pe3ynbTaToM npouecca MpILUICHHS V YETI0BEKA SIBIISIOTCS
MOHATHSA, CYKICHHUSI U YMO3aKIIIOUCHUSL.

Kak yTBepxaaror Beaymue poccHiCKHE MCHXOTIOTH, KPUTEPUAMHI HATTHYIHS V
JKUBOTHBIX 3249aTKOB MBIIUICHUS MOTYT OBITh CIICAYIOLIHC MPU3HAKH:

— «3KCTPCHHOC MOSBICHUC OTBETA B OTCYTCTBUH T'OTOBOro pemeHusy» (Jly-
pusi);

— «IO3HABATEIBHOC BHIACICHHE OOBCKTHUBHBIX YCIOBUH, CYICCTBCHHBIX AT
aercTBusy (PyOHHINTEHH);

— «0OO0OIICHHBIH, OTIOCPEIOBAHHBIA XapaKTCP OTPKCHHS ACHCTBUTCIBHO-
CTH; OTBICKAHUE B OTKPBITHE CYIIECTBCHHO HOBOTro» (BpyIinuHcKHii);

— «HAJIMYHC U BHIIIOJHCHUE TPOMEKYTOUHBIX Leaeh» (JIeoHTheB).

Haubonee xoppektHeiM sBisieTes npeanoxenHsd JI.B. Kpymmackum tep-
MHH paccyIo4Has AeATeIbHOCTh. OH MO3BOACT H30EKATE OTOKACCTBICHUS MbIC-
JUTENBHBIX MPOLIECCOB Y KUBOTHBIX M 4enoBeka. Hanbonee xapaktepHoe CBOM-
CTBO PACCYIOYHON ACATCIPHOCTH KHBOTHBIX — UX CIIOCOOHOCTh VIABIMBATE MPO-
CTCHIINE SIMIIMPUICCKHUE 3aKOHBI, CBA3BIBAIOIIUC MPEIAMETHI H SBICHUA OKPYKA0-
el cpebl, U BO3MOKHOCTh ONIEPUPOBATE STHMH 3aKOHAMH NMPH MOCTPOCHUH MPO-
rpamMM MOBCIACHHS B HOBBIX CHTVALIUAL.

Paccymounas AesATeIpHOCTE OT/IMYACTCS OT JIKOObIX (hopMm oOyucHus. IJrta
(hopMa aTanTUBHOTO NOBCACHHUS MOKET OCYIIECCTBIATHCS MPH MEPBOH BCTPEUE Op-
TaHN3Ma ¢ HEOOBIYHOM CUTYalMeH, CO3JaBIICHCS B cpeac ero odburtanusa. B tom,
YTO JKUBOTHOE Cpasy, 06€3 CIelHaIbHOr0 OOYUYCHMS, MOJKET MPHHATH PCIICHUE K
aJCKBATHOMY BBINOJHCHHIO MOBEACHUYCCKOTO aKTa, M 3aKIIOYACTCH YHUKATIbHASL
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0COOCHHOCTD PACcCCYAOUYHON JCATEIBHOCTH KaK MPUCTIOCOOUTEIEHOIO MEXaHH3MA B
MHOTOOOPA3HBIX, TMOCTOSIHHO MCHSIOUIUXCS YCAOBHSIX OKpyxaromei cpeast. [lo
onpenencHuro JI.B. Kpymmnackoro, paccydounas desmensHocns — 3T0 BEITIOTHE-
HHUE JKUBOTHBIM QJANTHBHOTO MOBEICHYCCKOTO aKTA B SKCTPCHHO CIIOXKHUBILICHCS
CUTYALIHH.

ITOT YHUKAIBHBIN CIOCOO MPUCTIOCODICHUS OPraHu3Ma B CPEIC BO3MOXKCH V
SKHBOTHBIX € XOPOILIO Pa3BUTON HEPBHOM CUCTEMOMH.

JNEeMEHTH MBILIICHUS TPOSIBIIIOTCS V J)KUBOTHEIX B pasHBIX (opmax. OHU
MOTYT BBIPaXKaThCsl B BBIMIOTHCHHH MHOTHX OINEPaLUi, TakuX Kak obodmenue, ad-
CTParupoBaHue, CPABHCHUE, TOTHUCCKUH BBIBOJ, IKCTPEHHOC MPUHATHE PCLICHUS
3a CUCT OTIICPUPOBAHUS SMIMPHUCCKHUMH 3aKOHAMH H JP.

MpInneHne JKUBOTHBIX — HE POCTO CHOCOOHOCTD K PEIICHUIO TOM WIH HUHOH
3a1a4vd. ITO CHCTEMHOE CBOWCTBO MO3ra, MPHYEM, YeM BHIIIC (PHIOreHETHYCCKUN
VPOBEHB HBOTHOTO M COOTBETCTBYIOLIAS CTPYKTYPHO-(DYVHKIIMOHATIBHAS OPTaHu-
3alusl €ro MO3ra, TeM OOJBINUM AMAMNA30HOM MHTCIUICKTYATIbHBIX BO3MOXKHOCTEH
OHO 00matacT.

Paccyaounas aeqTenpHOCTh MpOLITA ATUTCIBHYEO 3BONIOLHUIO Y JKUBOTHBIX
MPEIKOB YCTIOBEKA, MPEIKAC UEM JATh MOUCTHHE THTAHTCKYIO BCIBIIIKY YEJIOBEUC-
CKOTO pazyma.

N3 310T0 NON0KEHUA ¢ HEU30EHKHOCTBIO BHITCKACT, UTO H3VICHUE PacCya04-
HOM JIEATCIPHOCTH JKUBOTHBIX KaK JIIOOOT0 MPHUCIOCOONICHHUS OPraHu3Ma K cpele
ero oOUTaHHS JOJDKHO OBITh MPEIMETOM OHONIOTHUCCKOTO HCCIICIOBAHUSL.

Omnwupasck B NEPBYIO OYEpPEAb HA TAaKUEC OMOIOTHMUYECKHE MUCLMILIUHEL, KaK
3BOJIOLHOHHOC VUCHHUE, HEHPO(H3HOMOTHI B TCHETHKA, MOXKHO JOOUTHCA VCIeXa
B OOBEKTHBHOM MO3HAHUU Ipouecca (POPMHUPOBAHUS MBILIICHHS.

Uccrnenosanue mokaszano, Yto HauOOIEE TOUHAS OLICHKA YPOBHS BIICMCHTap-
HOH PacCyJOvYHOH ACATECIBHOCTH MOXKET OBITh JaHA MPH NEPBOM NPEIbIBICHUN
3a7a4y, OKa €€ PELICHUE HE ObLIO MOJKPEIUICHO OHOIOTHYCCKH 3HAYHMBIM pa3-
JpaxureneM. Beskoe noaxkpenicHHe peieHni 324 BHOCHT 3JIEMEHTBI 00ydUe-
HUS PH MOCTICAYIOMIMX €€ MPEABIBICHUAX. BEICTpoTa 00YUCHUS PEIICHUIO TOTH-
YEeCKOH 3312491 MOJKET OBITh JHIITh KOCBEHHBIM MOKA3ATEIIEM YPOBHS Pa3BUTHS pac-
CYIOYHOU JEATEIBHOCTH.

B o0mieit hopme MOKHO CKa3aTh, 4TO UeM OONBIICE YUCIO 3AKOHOB, CBI3bIBA-
FOLIMX 3ICMEHTH BHEIHETO MHUPA, YIABIHUBACT JKUBOTHOE, TeM Ooyiee pa3BHTOU
paccyI0YHOH AESITEIBHOCTEIO OHO 00nanact. OUeBUAHO, HCTIONB3YS TAKOU KPUTE-
PHI1 OLICHKH 3JIEMEHTAPHOU PacCcyJOYHOH ACATCIBHOCTH, MOXKHO AaBaTh HaHOoIee
MOJTHYIO CPABHUTCIBHYIO OLICHKY PAa3HBIM TAKCOHOMHUYCCKUM IPYIIIAM dKHBOTHBIX.

[ToBeneHME )KUBOTHEIX OCYINECTBISCTCS MO BEAYLIHUM BIUSHHCM Pas3Ipaku-
TeeH, HeCymuX HHPOPMALIUIO O CPeAc OOUTAHUS, HENOCPEACTBEHHO OKPYIKA0-
mei ux. CucteMa, BOCOPHHUMAIOIIAS Takyio HHpopManuio, Obina Hazsana M.IL
ITapnoBBIM TICPBOM CHTHATBHOU CUCTEMOM JCHCTBUTCIBHOCTH.
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3ananue
1) HWsyumre pa3midusa NCUXHYSCKOTO PA3BUTHA JKUBOTHBIX IIPH CEHCOPHOM H IEP-
LENTHBHOM THIAX NCHXHKH. KaKOBBI MPEeANOCHUTKHA HHTCIUICKTYATBHOTO MOBEACHHSA JKH-
BOTHBIX?

KonTtposbHbie Bonpocel
1. KaxoBsl, ¢ TOYKH 3pPEHUS ICHXOJIOTOB, OCHOBHBIC KPUTCPHH 3a4aTKOB MBIIILICHH
V SKHBOTHBIX?
2. UYro sBuseTcs HanOOJIEEe XapaKTEPHBIM CBOHCTBOM PACCYIOYHOH ACATEIFHOCTH?
3. Kakum TpeOOBaHUSIM JOJDKHBI YAOBJICTBOPATH TECTHI HA PACCYIOUHYIO ICSITEITb-
HOCTB?

3AHATHUE 12. Cencopubie cioco0HOCTH KUBOTHbIX. CeHCOpHAsS peneniusi.
Cencopubie cucrembl. CeHCOpHBbIE MOPOru. MeToabl H3yYeHHS

Lenv 3ausmus: VI3yuuts CCHCOPHBIC CIIOCOOHOCTH KHBOTHBIX.

C paHHETO AETCTBA MBI UCHBITHIBACM MHOKECTBO OIIYIICHUHA W BOCTIPHATHSL,
COCTABJISIONIMX YacTh HAIICH KU3HH. Te N3 HUX, KOTOPBIE OCOOCHHO GOJIC3HCHHBI
WJIH NPUATHEL, CTAHOBATCS MOIIHEIMU (pakTopamu, GOPMHUPYIOMIMMH Iy TH HALIETO
Pa3BUTHSL, XapaKTEP JTUIHOCTH H LECTH K KOTOPBIM MBI cTpeMumMcs. [Tockonbky cen-
COPHBIH ONBIT TAK HEMOCPEACTBCHEH, TIOHATh €0 TOPa3a0 JIETde, YeM MHOTHE ApY-
T'HE aCICKThl HEPBHOHM ACATEIPHOCTH. MEI 3HACM, UTO 3TH OPraHbl HE TOJNBKO WH-
(OpMHUPYIOT HAC, HO YacTO OOMAHBIBAXOT, OHU MOCTOSIHHO MOJABEPTAOT HUCITBITA-
HUIO HAIy CIIOCOOHOCTh CYIUTh O MPEAMETaX.

CeHCOpHOU CHCTEMOH HA3bIBAIOT YacTh HEPBHOM CHCTEMBI, BOCIIPHHHMAIO-
VIO BHEINHIOK A MO3ra HHOPMALUIO, IEPEIAIOIIYIO €€ B MO3T U aHATTH3HPY-
romyio ee. CeHcopHas CUCTEMa COCTOMT W3 BOCHPHUHHMAIOIIUX BIICMCHTOB — pe-
LEITOPOB, HEPBHEIX MYTEH, MEPEIAOIIX HHPOPMALIHIO OT PELENTOPOB B MO3T, U
TEX YacTEH MO3ra, KOTOPbIC 3aHATH epepabOTKON U aHATH30M 3TOH HHPOPMALIUH.
Takum oOpazom, paboTa T000H CCHCOPHOH CHCTEMBI CBOAUTCS K PEAKIIUH PEIICTI-
TOPOB HA ACHUCTBHUC BHCIIHEH I MO3ra (PU3HUICCKON HMIIH XUMUYCCKOH SHEPruH,
Tpanc(hOpMaLUH €€ B HEPBHBIC CUTHANBL, TIEPEAatec UX B MO3T Uepe3 LEMH HeHpo-
HOB U aHATH3Y 3TOU HHGOpMALIHH.

[Iponece mepenadn CCHCOPHBIX CHIHATIOB CONPOBOXKAACTCS WX MHOTOKPAT-
HBIMHU NPeoOpa3oBaHUsIMU U NIEPSKOAUPOBAHUEM HA BCEX YPOBHAX CCHCOPHOM CH-
CTEMBI U 3aBEPILIACTCS OMIO3HAHNEM ceHCOpHOro odpasza. CeHcopHas nHpOpMALH,
MOCTYMAIOIIAS B MO3T, UCIIOIb3YETCS A OPTaHU3ALMU MPOCTHIX U CIOXHBIX pe-
(hIEKTOPHBIX AKTOB, a TAKOKE IS (POPMHPOBAHUS IICHXHICCKOH AeaTeapHOCTH. [o-
CTYIUICHHE B MO3T CCHCOPHOH HMH(OPMALIUH MOKET CONMPOBOKIAATHCA OCO3ZHAHUEM
HAIUYMS CTUMYJA (OLIYIICHUEM paszapaxureis). Tak OplBacT HE BCErJa: 4acTo
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CTHUMYIIBI OCTAIOTCS HEOCO3HAHHBIMH — MOATIOPOTOBBIMH 1 omyineHus. IloHu-
MaHHE OLIYIICHUS, CIOCOOHOCTh OOO3HAYUTD €TO CIOBAMH, HA3BIBAIOT BOCIPHSI-
THEM.

CencopHas QyHKIHS MO3Ta 3aK/TF0YACTCS B ONPEACICHUH CUTHANBHOH (OHo-
JIOTHYCCKOH) 3HAYUMOCTH CCHCOPHBIX CTHMYJIOB Ha OCHOBC aHANTH3a HX (H3uyc-
ckux xapakrepuctuk. CornacHo yueHuro W.II. IlaBnoBa o0 anammzatope, ero
(YHKLHS 3aKITI0UACTCS B PA3TIOKCHUH «CIOKHOCTH BHEIITHETO MHUPA HA OTICIbHBIC
3reMeHTB. CTPYKTYPHO MHOOOW aHATH3ATOP SBIETCS «IICPBUYHBIM MPHOOPOM,
COCTOALIMM U3 MepUEPUICCKOro KOHIA, COOTBETCTBYIOIIETO HEPBA H MO3TOBOTO
KOHIIA 3TOTO HEPBa», T.€. UX PELENTOPOB, NPOBOASMININX MyTeH U KOPTUKAIbHOU
MPOCKUMH. ITH NepudepruucCKUe MPOBOAHUKOBBIE U LEHTPAIBHBIC OTACTBI AL
K)KIOTO aHATM3aTopa SBIAIOTCA ero crenudraeckumu oopazosanusamu. Creru-
¢duueckue 00pa3oBaHHUs BHINOIHAIOT HCOOXOAUMYIO ONICPALIUIO IS PAaclo3HaBa-
HUSI CCHCOPHBIX CHTHANIOB — UX KoguposaHue. [[pHHIMNMATbHO HOBBIM SIBIIIETCS
JIOKA3aTeNIbCTBO CYIIECTBOBAHUS B KQXKAO0H CEHCOPHOH CHCTEME HApALy C BOCXO-
JSIIIAMH Y TAMU HECXOAAIIUX yTe . Bocxoasaimue 1 HUCXOAAIIHE BOJIOKHA B CCH-
COPHBIX CHCTEMAX, ICPEKITIOYAICh B OTHUX U TEX K€ 00Pa30BaHUAX, KOTOPBIC TEC-
HEHIIUM 00pa3oM CBA3aHBI APYT € APYIOM, UYTO JACT BO3MOXKHOCTb UM (DYHKLIHO-
HUPOBATh B HAACKHOM B3amMoeicTBui. Hamaue HUCX0aAImuX CBA3CH K penen-
TOpPaM M BOCXOISIINX K BBILICICKAINM 00pa30BaHUAM CCHCOPHOM CUCTEMEBI CBU-
JCTEIBCTBYET O TOM, UTO Ha UX pabOTy BIMSIOT KaK BBIIICICKALIHE OTACTBI TOU
JK€ CHCTEMBI, TaK U APYTUEC MO3TOBBIE CTPYKTYPHL. ITO OOVCIOBICHO TEM, UTO K
Pa3MHYHBIM YPOBHSM CCHCOPHBIX CHCTEM HIYT HUCXOASINUC IMYyTH U OT APYTHUX,
HECICIU(HUECKUX AN JAHHOU CHCTEMBI CTPYKTYpP Mosra. Uro mozsonser npu-
3HATh CYLICCTBOBAHUE OOINETO MPHUHIUNA OOPATHOH CBA3H AN BCEX CCHCOPHBIX
cucreM. Uto mo3BOISIET CCHCOPHBIM CHCTEMAaM OBITh BKIIOUCHHBIMH B PA3TUUHEIC
()YHKLMOHABHEIE CHCTEMBI A1 AOCTIKCHHUS OPTAaHU3MOM OIPEICICHHOTO MOJIO-
JKATEJIBHOTO PE3YIIbTaTa.

Bcesikas cencopHas (yHKUHS OCYILICCTBISCTCS HA OCHOBC B3AaHMOCBSI3AHHOU
JCATCIBHOCTH CICHU(PHUCCKUX, HECICHU(PUICCKUX U aCCOUATHBHBIX 00pa3oBa-
HHUH MO3ra U BCIIOMOTATEIBHBIX MBI, 00CCICUUBAIOMINX (HOPMUPOBAHUE AACK-
BaTHOH PeQICKTOPHOH PEaKLUH KHBOTO OPTaHU3MA.

CencopHas QU3HOIOTHS UCIIONB3YET B OCHOBHOM T€ JK€ METOBI, 4TO U (H-
3HOJIOTHS IEHTPAIBHOW HEPBHOW CHCTEMBI, U (DH3HOMIOTHS BBICIICH HEPBHOH Jes-
TEIBHOCTH:

1. AHatoMO-MOP(HONOrHICCKUA U THCTOJIOTHICCKUN METOB! HCIIONB3YIOTCS
JUTSL M3VUCHUS CTPYKTYPbI, KOHCTPYKLIUM CEHCOPHBIX CHCTEM. AHAaTOMO-MOpdoIIo0-
THYCCKUI METOJ TIO3BOJSICT H3YUHUTh CTPOCHHE OTACIBHBIX 00pa30BaHUN HEPBHOU
CHCTEMBI, VUaCTBYIOIINX B CEHCOPHBIX ITPOIIECCaX, & TAKXKE YCTAHOBHUTH AaHATOMHHE-
CKHE CBSI3M MEXKIY OTACIbHBIMU 3BEHBSIMH aHATH3ATOPOB. | HCTONOrHIeCcKuii METO
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H3yYacT 0COOCHHOCTH MUKPOCTPYKTYPBI PELICITOPOB U LICHTPATIBHBIX 00pa30BaHUN
AHANMM3ATOPA, XaPAKTEP MEKHEUPOHHBIX CBSI3¢H B PA3NMHUHBIX €TO OTAECNAX.

2. He#ipodusnoaoruueckuii v neuxopu3noI0rHIeCKHH METOAbI OCHOBAHBI HA
PErUCTpalyy 3MEKTPOPHUINOIOTHICCKUX PEaKLHMN PA3TUYHBIX OTACIOB HCPBHOU
CHCTEMBI IPU MPOTCKAHUH B OPTaHU3ME Pa3HOOOPA3HBIX CEHCOPHBIX MPOLIECCOB.
ITO MOMKET OBIT!

a) Peructpanus cyMmapHOH 31eKTposHIE(atorpaMMer;

6) Peructpanus BBI3BAHHBIX MOTCHLUHAIOB, BO3HUKAIOIIHX B JOKATBHBIX
VIaCTKaX MO3ra Mpu ACHCTBUH CEHCOPHBIX CTUMYJIOB;

B) MccneaoBanre akTUBHOCTH OJWHOYHBIX HEHPOHOB C HMOMOIIBE) MHKPO-
3IIEKTPOAHOU TEXHUKHU.

[Ncuxoduznonornueckuii METO ] MOMUMO PETUCTPALIMH 3ICKTPUICCKUX HPO-
LECCOB U3YYACT TAKKE CYOBCKTUBHBIC MPOLICCCHI, OTPAXKAIOIIHE MCXAHU3MEI ICKO-
JuposaHys HHGopManuu 1 (GOPMHUPOBAHUS CYOBEKTHBHOTO 0Opa3a Ha OCHOBE ACH-
CTBVIOLICTO PA3APKHATEIS.

3. YcnosHo-pedackropHbiii MeToa. B €ro ocHoBe aekuT OLgHKA HH(pOpPMa-
TUBHOU 3HAYUMOCTH CEHCOPHOTO Pa3ApaKUTENsd O CKOPOCTH 00pa30BaHUL,
VCTOMYHBOCTH U MPOYHOCTH YCIOBHBIX Pe(IcKcoB.

4. Tlcnxou3HIECKHA METOJ, UCTIONB3YETCS MPH MPOBEACHUH UCCICIOBAHUI
Ha YENOBEKE, Y KOTOPOTO MOKHO MONYIUTh BEpOATbHBIA OTBET MO MOBOAY CYOb-
CKTUBHBIX OINYIICHHUH, BOZHUKAIOIIHX NPH ACHCTBUU CEHCOPHOTO cTrMya. Kpome
BEpOANBHOTO OTYCTA, UCIIBITYEMBIA MOXKET OTBEYATh HA CTHMYJ KaKOU-THOO WH-
CTPYMCHTAITBHOH peakuyeii B COOTBETCTBHH C VCIOBUSAMH SKCIICPUMCHTA.

5. He#iporicuxomornyecKuii MeTO 4, OCHOBAH HA M3YYCHHH (DPU3HOIOTHMUCCKOM
POIH Pa3IMIHBIX CTPYKTYP LICHTPATbHOW HEPBHOU CHCTEMBI B CCHCOPHBIX IPOLIEC-
cax. Hanbonee pacnpocTpaHeHHAsS METOIUKA — Pa3PYIICHHE KAKUX-THO0 OTIACIOB
aHATNU3aTOPa V SKHUBOTHEIX, KOAT'YIISILHS, XOIOJ0BOC HITH XUMHUIECKOE BO3ACHCTBHC
Ha HeHpoHel. O HAPYIICHUH CEHCOPHBIX (PYHKLUHN MOCIE TAKOTO PAa3pyLICHUS CY-
JIT [0 TMIOBEACHYCCKUM PEAKIMSIM WITH BBINAICHHUIO YCIOBHBIX pednekcos.

HawuGonee monny o nHbOPMAITHIO O PA0OTE CCHCOPHBIX CHCTEM MOMKHO MOy~
YUTh TOJBKO MPU UCMOIb30BAHUN KOMIUIEKCHOTO MOAX0JA ¢ MPUMEHEHHEM Pas-
JWYHBIX METOIOB UCCIICIOBAHU.

6. MeToa MOOCTUPOBAHMS U IPOTC3UPOBAHNS CEHCOPHBIX (YHKIMA. Mone-
JUPOBAHHUE MO3BOJICT U3YIUTE HA HCKYCCTBCHHO CO3AAHHON MOJCITH B3aHMOICH-
CTBHE 3NICMCHTOB CCHCOPHOM cucteMbl. [ IpoTe3upoBaHue mo3BONSCT MPAKTHICCKU
MPOBEPUTh HCTHHHOCTh 3HAHHH O CTPOCHUH U (YHKIHIX CCHCOPHBIX CHCTEM.

3ananue
1) TIpoBeaMTE OMBIT C 3PUTEILHBIME U AKYCTHYECKHMH CEHCOPHBIMH CHCTEMAMM YKH-
BOTHOTO opraHH3Ma. 33 I[GI\/’ICTBY}I XHMHYCCKHE, TepMI/I‘IeCKI/Ie U TAKTHIIbHBIC CeHCOpHBIe
CHCTCMBEI ; KUBOTHOTO.
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KonTposbHbie Bonpocekl
1. TloHsTHE O CEHCOPHOU CHCTEME.
2. KakoBBI CBOWCTBA aHANMH3ATOPOB?
3. HaszosuTe METOABI H3YUCHHA AHATH3ATOPOB.

3AHSTHE 13. Oco0eHHOCTH NCUXHKH U NOBeAeHUA 0eCI03BOHOYHbIX.
Crnoco0HOCTH HACEKOMBIX K HAYY€HHI)

Lenw 3ausmus: VI3yuutrs 0COOCHHOCTH IICHXHUKH H TIOBSACHHUS OCCIIO3BOHOYHBIX.

PasBurne u yCIOKHEHHE CCTMCHTAPHOW HEPBHOW CHCTEMBI HAOMIOAACTCS V
BBICIIHUX 6CCH03BOHO‘IHLIX JKUBOTHBIX — HACCKOMBIX. I10 CPaBHCHUIO C UCPBAMU U
MOJUTIOCKAMH, Y HUX YCJIOXKHACTCA BHCHTHCC U BHYTPCHHCC CTPOCHUC TCJIa, KOTO-
pOE ACIUTCS HA FONOBY, TPYAb, OPIOIIKO, MOSBISIOTCS KPbLTbs, KOHCUHOCTH U T.A.
COOTBGTCTBGHHO U B CAUHCTBC C 3TUM YCJIOXKHACTCA U COBCPUICHCTBYCTCA HCPBHAA
cucreMa. Y 3J1bl, IMCIOIINE OTHOLICHUE K OJHOH KakOH-HHUOYAb YaCTH TE/A, CIMBa-
FOTCS BMECTE U 00Pa3yrOT HCPBHBIC LICHTPHI.

Hapsiny co crermanuzauneii HSPBHBIX LCHTPOB, PA3BHBAIOTCS MCXAHU3MBI,
KOOPAMHHUPYIOIINC UX B3aUMOCBSI3b H B3aHMO3aBUCHMOCTh. OCOOCHHO YCIOXKHSI-
€TCsl TOJIOBHOH Y3€/1, BOCIIPUHUMAIOIIUHA 3PUTCIbHBIC, OOOHSITCIBHBIC, OCS3aTC/Ib-
HBIC U APYTUE PA3APAKEHUS U PETYIUPYIOIUN JBIKCHUS KOHCUHOCTEH, KPBLIIbEB
U JPYTHUX OpraHoB. ['0OBHOM y3€71 Y HaCEKOMBIX YBEITHYUBAETCA U VCIOKHACTCS
B 3aBHCHUMOCTH OT Pa3HOOOPA3HsI )KHU3HEACATCIEHOCTH.

OcoBEHHOCTH CTPOCHHUS TOJIOBHOTO TAHTIHS OOYCIOBICHB! Y3KOW CHECHATHI-
3alucH ¥ MaJIoi MOABIKHOCTBIO CAMIIOB M CAMKH U 3HAYUTENIBHO 00Jee pa3HO00-
pasHBIMH aKTHBHBIMU (popMamu MOBeACHHUS Pabounx MypaBbeB. MHOroOUHCICH-
HBIC UCCIICAOBAHU ACTAJIPHO BbIABUIN CBOGO6paSI/IC OH.[yH.[CHI/Iﬁ Y HACCKOMBIX.

[IpexpacHoe pazeuTie 0OOHIHUS Y HACCKOMEBIX H3BECTHO M3 onbIToB Dadpa,
®puma u apyrux. Hekotoprie HacekoMbie (HAC3THUKH) HMCIOT TaKOC OCTPOC
OOOHSHHE, YTO HAXOMAT MO/ TOJICTON KOPOH ASpeBa IMIHHKY APYTOro HACCKOMOTO
U, IPOKATIBIBAS KOPY AWLCKIAI0M, OTKIABIBAIOT B HEH cBOM siiua. ®abp HaOmr0-
AaJl YIUBUTCIIIBHOC Pa3BUTHUC O6OHHHHH Y CBCTIIAKOB. KprJ'IaTbIe CcaMIibl COTHIMHA
MpUJICrand K GecKprIIbM, HO Koraa dadp mpUKpBIT CAaMOK CTAKAHOM, TO MOJICTHI
MPEKPATUINCH. DTH 3K€ CaMIlbl COOMPAIUCH B ITyCTOM CTaKaH, TJAC PaHbIIC HAXOIH-
JIUCh CaMKH, Ha MapJro, Ha BaTy U APYruc npcaMceThbl, COXpaHUBHIINC 3allaX CaMOK.

Paznuyenne LBETOB y HACCKOMBIX MOAPOOHO u3y4an @pum. OH uccaeaoBal
3TOT BOMPOC B OMBITAX HA ITYCIAX, MPOBOAUMEIX IO CICAYIOUICH METOJHKE: Kap-
TOHHBIC MPAMOYTOJIbHUKH CCPOTO LIBCTA paSJ’II/I‘IHOI\/'I APKOCTU 6LI.]'II/I TIIOMCIIICHBI HA
CTOJIE B CIyYaHOM HOPAIKE, U CPEAU HUX — OJUH LBETHOU KapTOH C MOJKOPMKOM.
CHavana muesns! CaanInch PABHOMEPHO HA BCE MOBEPXHOCTH, HO YEPE3 HEKOTOPOS
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BPEMSI OHU HAYATH OPUICTATh TOJIBKO HA IIBETHOU KapTOH. 3aT€M OBLI MOCTABICH
KOHTPONbHBIN OnbIT. Bce kapToHbI OBLTH MEPEMEIIAHBI, U MOAKOPMKA yAAICHA.
Yepes 4 MUHYTHI TOCHIE 3TOTO Ha LIBETHOM KapToH npriereso 280 maen, a Ha Beex
cephIxX OBLTO 3a 3TO BPEeMsI TOJIBKO 3 mueibl. Takum e MeToa0M ObLa BBISBICHA
CHOCOOHOCTD IMUET K PA3IHICHHIO (OPMBEL

IloBeacHUE HACCKOMBIX TIABHBIM O0OPa30M CKJIAABIBACTCS M3 HHCTUHKTOB.
Jra yHacneaoBaHHAs (opMa CI0XKHOTO MOBEACHH JANIa OCHOBAHUA K PAcIIpocTpa-
HEHHIO Pa3TUYHBIX MHCHHUH O pa3yMHOU, LeiaecooOpa3HOH M BMECTE C TEM 3ara-
JOYHOM M HCTIOHSTHON OPraHU3aIMH KU3HU TAKUX CYIICCTB, KAK HACCKOMBIC.

B nelCTBUTEIPHOCTH K€ HHYETO 3araJOYHOrO U PAa3yMHOTO B MHCTHHKTHB-
HOM TOBEICHHH HACCKOMBIX HET. BO3HHKHYB M 3aKPCIUBIIKNCH B MPOLECCE MPH-
CIOCOO/ICHUS KHUBOTHBIX K YCIOBHSIM KH3HH, HHCTHHKTHI MPOSIBIISIOTCS MPUOIH-
3UTEJIFHO OJUHAKOBO Y 0cOOCH OTHOrO BHIA.

Korpa ®abp npokassiBajl BHU3Y COTHI, U3 KOTOPBIX ME[ BBITCKA, TO IMTUYCIIBI
MPOJOKATH HAIMOJHSITE CBOU JBIPSIBBIC BOCKOBBIC SUCHKU. JKYKH-MOTHIBIIHAKHA,
KaK U3BECTHO, 00/1aas1 MPSKPACHBIM OOOHSHUCM, U3JAICKA CICTAIOTCS K HaJaIH.
3apeiBasi MEPTBYIO MTHUILY, MBIIIb U T.II. B 3¢MJIFO, OHH 3aT€M OTKJIAJBIBAIOT HA
MEPTBOE TEJI0 CBOU siiina. Dadp NOABECHIT MEPTBOTO KPOTA K MEPEKIIAJUHE HA IBYX
MOACTABKAX TaK, YTO KPOT Kacaics 3emiu. JKyKH OpUNCTSIH HA Magaib, J0JT0
PBLIN [0/ HEH 3€MJTFO, HO HE CYMETH UCTIOIb30BATh JOOBIUY, TAK KAK OHH B CBOCM
MOBCCHHUHN HE BBITILTH M3 CHCTCMBI OOBIUHBIX MHCTHHKTHBHBIX TCHCTBHH.

OomecTBennpic HacekoMmbie, Hacekomsbie, Beayiue oOIIEeCTBEHHBIN 00pa3
JKU3HU (MYyPaBbH, TCPMHTBI, OCHI, TIC/IBI H HEKOTOPBIC APYTHE), OTIHIAIOTCS YU~
BUTEJIBHO CJIOKHBIM MOBEACHHECM, OTPOMHBIM BHIOBBIM Pa3HOOOPA3UEM U BBICO-
KOH YHCICHHOCTBIO BO BCEX peruonHax 3emuiu. OHu JOCTUTIH HAUOO0JIEE BRICOKOTO
pa3BUTHS Cpean OSCIIO3BOHOYHBIX U UTPAIOT OYCHB BAXKHYIO POJb B Ouochepe u
JAJCKO HE OC3pa3MuyHbl B MPAKTHYICCKOM OTHOIICHUH JJIsI YCIOBCKA.

V 00IIeCTBCHHBIX HACCKOMBIX YPE3BBIYANHO ClIOskHOE noBeAcHHe. X mose-
JICHHUEC BO MHOTOM HAIMOMHHACT MOBCACHHC MJICKOIUTAIOIINX U AAKE WHOTAA CO-
MCPHUYACT C HUM, YTO 3ACTABJISCT MPHIHCATH HACCKOMBIM Pa3yM U HHTC/UICKT.
DKCHCPUMCHTAIBbHBIH AHAIH3 MOKA3BIBACT, YTO HACCKOMBIC OUCHB CHJIBHO OTPaHH-
YCHBI CTUMYJIOM, T.€. OHH PEarupyioT B CTCPEOTUITHOM (HOpME, B CTPOTOi 3aBUCH-
MOCTH OT MOJYYacMOro CTUMYJIA. Y BBICIINX (DOPM HACCKOMBIX HMESTCS OTIPEAC-
JCHHAS TUTACTHYHOCTh MOBCACHUS, U OOYUCHHE YV HUX JOCTUTACT 3HAYUTCIHHOTO
ypoBHs. Tpu 0COOCHHOCTH CACAATH BO3MOXHBIM TAKO€ CAOXKHOS MOBCIACHHC:
HAJIMYUC OYCHb CJOXKHBIX OPTaHOB YYBCTB, KOTOPBIC MO3BOJISIIOT OCYLICCTBIISATH
BBICOKOAU(D(PECPCHIIUPOBAHHYIO OLCHKY OKPY3KAIOIICH CPEIbI;, IBOTIOINS COUIC-
HCHHBIX MPHUAATKOB M UX MOCICAYIOIUE MPeoOpa30oBaHus B HOT'H M OpraHbl pra
YPE3BBIYANHON CIO0KHOCTH, JACIAIOIINE BO3MOXKHON HCKIIOYUTEIBHYIO MAHHUITY-
JATHBHYIO CIIOCOOHOCTB; Pa3BUTHEC MO3ra, JOCTATOYHO CIOXKHOTO, 00aAaiomero
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HEOOXOIUMON HHTCTPATUBHON CIIOCOOHOCTBIO AT OPTaHH3alUHd OTPOMHOTO IO-
TOKA TOTYyYacMOH CEHCOPHOH HH(}OpMAIMU U YIIPABICHUS BCEMH JBUKCHHIMU
MpHUAATKOB. MHOTrOE B BHICOKOOPTraHH30BAHHOM MMOBEICHHN OOIIECTBCHHBIX HACC-
KOMBIX OOBICHACTCS TAKKE BPOKACHHBIMH PEAKLMAMHI HA CTUMYIL

OO01IeHHE HACCKOMBIX APYT C APYroM (KOMMYHHUKALNS) TPSACTABIICT COO0MH
KOMIUICKCHBIH MPOLECC, BKITIOYAIOIUN XUMHYCCKUC, CIYXOBBIE, BUOPAIHOHHBIC,
3PUTCIIBHBIC U TAKTHUIBHBIC CTHMYIIHL.

s u3ydeHns1 OBEACHUS OOIIECTBEHHBIX HACCKOMBIX VUCHBIC YaIle BCETO
BBIOUPAIOT MYPABBCB KaK CaAMbIX aKTHBHBIX MPEICTABUTCICH 3TOTO Kiacca Hace-
KOMBIX. MypaBbH UMEIOT HCKIFOUUTEIBHO CIIOKHBIC COOOINECTBA, COCTOSIINE U3
CHCLHATA3HPOBAHHBIX IPYIII 0COOCH, KOTOPHIM CBOUCTBEHHO KYJIBTHBALKS "'TPHO-
HBIX caa0B", "qocHME" TICH U U3rHAHUE YYKAKOB U3 KOJIOHHH.

H3BecTHO, UTO B Cy4yac CIOKHBIX MEXaHU3MOB MOOWIH3ALUH YV HEKOTOPBIX
BHUAOB HMCIIONB3YCTCH KOMILICKC CUTHAIOB. Jlo HEAaBHETO BPEMEHH TSl KAKIOTO
BHAA MYPaBbEB ONMUCHIBATH OOIEE WM MCHEE CIICHUPHUCCKYIO TEXHUKY PEKPYTH-
posanus. [loka eme ouenp Mano padoT, B KOTOPHIX aHATU3UPYETCA pazHooOpasue
cnoco0oB nepeaauy HHGOPMALIMH Y OZHOTO BHIA.

Wrak, HHTErpUpOBAHHOE COLMABHOE MOBEACHHUE HACCKOMBIX MOJKET ObITh B
GonplIcH cTenieHH OOBACHEHO MpuBbIKaHneM. HampuMep, npuiensupl B MypaBb-
HHBIX M MUYEIHUHBIX THE3JaX PACHO3HAIOTCS MO 3alaxy U YacTo VHHUTOKAOTCA.
Ecmu, oanako, mpuiesnen noSBisIeTCs B TO BPEMsL, KOTAA KOIOHHS 3aHATA KAKHM-
TO JEIIOM, OH MOJKET OCTAThCS HE3aMCUCHHBIM U, B KOHLIC KOHLIOB, MOXET OBITh
OpUHAT B KOJoHUIO. OIHUM U3 O0BSICHCHUI MOA00HOTO (hakTa SIBISICTCS TO, UTO
YJICHB! KOJIOHUH MPHUBBIKIIH K €0 3aI1axy.

Takum 00pazoM, Ha OCHOBE OIBITOB U 3KCICPHUMEHTOB, MPOBOAMUMBIX VHE-
HBIMH Pa3HBIX CTPaH, MOKA3aHO, YTO HACCKOMBIC 00IaJal0T HE TOIBKO CIIOCOOHO-
CTBIO O0IIATHCA MEXKIY CODOM, HO M HEKOTOPBIMH 3JICMEHTAMH JIOTHYCCKOTO MBITII-
JICHUSL.

3ananue
1) I'pynmosas paboTa: MOATOTOBBTE TOKIAIBI 00 OIBITAX YUCHBIX, IJC OCBEHIAIOTCS
3JIEMEHTBHI JIOTHYCCKOTO MBIIIICHHA HACEKOMBIX.

KouTpoJsibHbIE BOMPOCHI
1. Ommmmure 0COOCHHOCTH NCHXHUKH H MOBCACHHSA OCCIIO3BOHOYHBIX.
2. OOocHyHTE CBA3b MOBEACHHUA U IICHXHUECKOTO OTPASKSHHUS C 00PA30M YKH3HHU KH-
BOTHOTO.
3. TlpuBcauTe MPUMEPHI HAYUCHHUS Y OCCIIO3BOHOYHBIX.
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3AHATHE 14. IlpumaThl 4 Ye10BeK - CPABHUTEIbHbIH ACIEKT.
Pa3surne HepBHOIi cHcTeMBbI B (PHJIOTeHE3e H OHTOreHe3e y MPHMATOB.
IyTts k By Homo sapiens

Lenv 3ausmusi: V3yaurs pa3sBUTHE HEPBHOW CHCTEMBI B (PHIIOTCHE3E M OHTOTCHE3E
Y IPHMATOB.

C 3apoKACHUEM HAYYHOTO MBILLICHHS MPOOIEMa «IYIUM» KHUBOTHOTO, €rO
MICUXHKH M TIOBCACHUSI CTANIA BAXKHON COCTABHOM YaCThIO BCEX (PUITOCOPCKUX KOH-
uernuii. Kak yxe oTMeuanocs mpu o0CyKACHUH NPOOIEMBl HHCTHHKTA H HAy4e-
HUSI, 9aCTh APCBHUX MBICIIUTCIICH ACPKATACh MHCHHS O OJIM3KOM POICTBE U OH-
HAKOBO BBICOKOM YPOBHE IICUXHYCCKOH KHU3HHU UCITOBEKA U JKUBOTHBIX, JPYTHE KE,
HA00OPOT, OTCTAHBAIH MPEBOCXOACTBO YCIOBCUCCKOMN IICUXHUKH, & HHBIC KATCTOPH-
YCCKU OTPHLATH BCAKYIO €€ CBSI3b C IICHXHUYCCKOH ACATCIBHOCTBIO JKHBOTHBIX.

B. Kenep (1925) mpuruen k BEIBOAY, UTO YEIOBECKOOOpa3HbIe 00€3bsIHEI 001a-
JArOT HHTC/UICKTOM, KOTOPHIH MMO3BOJICT UM PEIIATh HEKOTOPBIC MPOOICMHBIC CH-
TYaLMH 32 CUCT OHUMAHHMS CBSI3CH MCIKAY CTHMY/IAMHU U COOBITHSIMH.

Hamvaue mpimuienns y sxuoTHeIX gomyvekan M. I [laBnos. OH oneHuBan
3TOT MPOLIECC KAK «3aUaTKH KOHKPETHOTO MBILIICHHUS, KOTOPBIMU MBI OPYIYEM», H
MOAYCPKUBATL, YTO €TI0 HEJb3sl OTOXKACCTBILITh C YCIOBHBIMU PERICKCAMH.

OO01men3BecTHO, YTO pelIaroIuil (PakTop MPEeBpaLCHNS JKUBOTHOT'O NIPEAKA —
HCKOTIAeMOH 4en0BEKOOOpa3HON 00E3bsSHEI — B YEIOBCKA OBLIT OTKPHIT OKOJIO CTa
aet ToMy Hazag @. DHresmpcoM: TpyA, CO3AABIINI YEIOBEKA, CO3AAN H UEIOBEUE-
ckoe co3HaHue. TpyaoBas JeATCIbHOCTD, WICHOPA3ACIbHAS PEUb, 4 HA HX OCHOBE
1 OOIICCTBCHHAS JKU3Hb ONPEACISUIA PA3BUTHE YCIOBCUCCKOHN MICHXUKH H, TAKHM
00pa3oM, SIBISIFOTCSI OTJHYUTCIBHBIMUA KPUTCPHUSIMH MICHXHYICCKON ACATCIBHOCTH
YCIOBCKA [0 CPABHCHHIO C TAKOBOH YKHBOTHBIX.

Taxkum 06pa3oM, pyka 3aHUMACT LCHTPATBHOS MECTO B AHTPOIIOICHE3E KaK B
(H3UICCKOM, TAK U B IICHXHUCCKOM OTHOLICHUH. [IpH 3TOM OCHOBHYIO POJIb ChIT-
pajIH €€ UCKIFOUUTCIbHBIC XBATATCIBHBIC CIIOCOOHOCTH.

NckmounTesHO BKHBIM MOMCHTOM SIBISICTCSL B3AUMOICHCTBHE TAKTHIIBHO-
KHHCCTCTHUCCKON YYBCTBUTCIBHOCTH KHUCTH CO 3PCHHEM, B3aHMOOOYCIOBIICH-
HOCTb Pa3BUTHS 3TUX CCHCOPHBIX CHCTEM: IO MEPE TOrO Kak 3PCHHC «00yIacTCsn
JBHIaTCIBHOM YyBCTBUTCIBHOCTBIO PYKH, CAMH JBIKCHUS PYK BCE OOJBIIC KOH-
TPOTHPYIOTCS, KOPPEKTUPYIOTCS U YIIPABIISIOTCS 3PCHHCM.

K. 3. ®abpu mpuiien Ha OCHOBE CBOMX HCCICAOBAHUHI K BBIBOAY, UTO ACH-
CTBHUTEIBHO B OOBIYHBIX CBOMX (POPMaX NPESIMETHASL, B TOM YHCIIC OpYIUHHAs, JC-
STCIBHOCTh HUKOTAa HE MOTJIa OBl BBIMTH 32 PAMKH OHOJIOTHUCCKHX 3aKOHOMEPHO-
CTCH M HEMOCPESACTBEHHO «IIEPEPACTH» B TPYAOBYIO ACATCIBHOCTH. OUYCBHIHO,
JKE BBICIIME MPOSBICHHS MAaHUNYTALUMOHHONW (OpPYAMHHON) ACATCIBHOCTH
V UCKOTIACMBIX YETOBEKOOOPa3HBIX 00€3bsH HABCETOAa OCTATHCE Obl HE Gomee YeM
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thopMaMy OHOTOTUYECKOH aJanTalliy, €CIH Obl Y HENOCPEACTBEHHBIX MPESIKOB Y-
JIOBEKa HE HACTYIWIN Obl KOPCHHBIC H3MCHCHHS B TIOBCICHUH, AHAOTH KOTOPBIX
K. 2. ®abpu oOHAPY KU Y COBPESMEHHBIX 00€3bSIH MPH H3BECTHBIX DKCTPEMATbHBIX
VCIoBHAX. Peub HIET 0 SBICHUH, KOTOPOS OH O0O3HAYMI KaK «KOMIICHCATOPHOS
MaHHITyTHPOBAHUCY, KOTIA €CTCCTBCHHA MOTPEOHOCTh 00C3bsIH B MAHHITYTHPO-
BAHUM MHOTOYUCICHHBIMH Pa3HOOOPa3HBIMH MPEIMETAMH KOMIICHCHPYETCS B
pe3ko 0O6e THEHHOM MPEAMETHRIMH KOMITOHEHTAMU CPEAC KaUeCTBEHHO HOBOH (op-
MOH MAHUITYJIUPOBAHUSL.

BricokopazButas ciocoOHOCTE K KOMIICHCATOPHOU MEPECTPOKe MpeaMeT-
HOW JCATEIbHOCTH 00CCIIeUnIa BBKUBAHKE STOTO HAILIEro MPEIKa U SBUIACH He-
00X0AMMON OCHOBOH IS 3apOKACHUS TPYAOBOH ACATCIBHOCTH, & TEM CaMbIM U
HOSBICHUS HA 36MJIC YEIOBEKA.

B Heapax nepBbIX opM TPYAOBOH ACATCIBHOCTH 32POIUTHCE OOIIECCTBCHHEIE
oTHOLICHM. bronormieckre npeanocklIky OOMEeCTBEHHOH JKU3HH YEIOBEKA ClIe-
JAyeT UCKATh B CTAAHOCTU HCKOMAECMBIX BBICIINX IPHUMATOB, TOUHEES, B UX MPEAMET-
HOHM ACATCIBHOCTH, BBIMOMHICMOHN B YCIOBUSIX CTamHOU ku3nu. C apyrou cro-
POHBL, TPYA OIPEIEIAI ¢ CAMOro Havana KaueCTBCHHOE CBOeoOpasne oObeauHe-
HUHM TEPBBIX TIOACH. DTO KAYECTBCHHOEC OTJIMYUE KOPCHUTCS B TOM, YTO JAiKe
Haubomnee CIOKHA OpPYAHNHHAS ACITCIBHOCTL JKUBOTHBIX HUKOTAA HE MMEET Xa-
paxTepa OOLECTBEHHOTO MPOLIECCa H HE OMPEICICT COOOH OTHOLICHHH MEKAY
YICHAMH COOOIIECTBA, UTO JAXKE V HKHUBOTHBIX ¢ HAWOONECE PasBUTON MCHXUKOU
CTPYKTYpa co0OIIeCTBA HUKOTAA He (POPMHUPYETCS HA OCHOBE OPYIHMHHOH JeATCIb-
HOCTH, HE 3aBHCHUT OT Hee, a TeM 00J1ee He OMOCPEayeTCs CHo.

Uccnenosarenn ormeuaroT y 00e3bsH OONBIIVIO BEIPA3HTEIBHOCTE CPEACTB
OOIICHUS U UX CXOACTBO € SMOLIMOHAIBHEIMHU CPEACTBAMH KOMMYHHUKAITUH Y YEJIO-
Beka. OZHAKO B OTIIHYHE OT YEIOBEKA, KAK CUUTACT THX, KOMMYHUKATUBHBIEC CPE-
cTBa 00E3bsH — KaK 3BYKH, TaK U TCJIOJABIKCHHUS — JTUIICHBI CCMAHTHYCCKOH (DYVHK-
LHU U TIO3TOMY HE CIyXKaT OPYAUEM MBIIIICHUS.

[lcuxuka maxce BBICIOMX >KHBOTHBIX CIOCOOHA OTPaXKaTh JHINB MPOCTPAH-
CTBEHHO-BPEMEHHBIE CBS3M M OTHOIICHHS MEKAY MPEIMETHBIMH KOMIIOHEHTAMH
cpeapl. Ilcuxuka ske 4enoBeka MPsSMO WM KOCBCHHO OTPaXaeT Takke M odmie-
CTBEHHBIC CBSI3U U OTHOILIECHUS, ACATEIBHOCTD APYTUX TIOACH U AA3KE HEJOCTYIIHBIC
HaOTIOACHHUIO TPUIHHHO-CIICACTBCHHBIC CBA3H.

Kopennoe pazmntne MeKay HHTEINIEKTOM JKHBOTHBIX M COBHAHHEM HEIIOBEKa,
a TEM CaMbIM H I'PaHb MEKAY )KUBOTHBIM U YCJIOBEKOM BOOOIIC CBSI3AHBI C PA3BU-
THEM TPYAOBOH ACATEIbHOCTH H PEUH.

Briaenstorces Tpu cienuduIecKuX YCIOBHS BOSHHKHOBCHHS CO3HAHUS YETI0-
BCKa B IpoLecce OUOMOTHYCCKON SBOTIOLHH:

— ONOCPEAOBAHHOCTL OTHOLICHHS YEJIOBEKA K IPUPOAE TPYAOBBIMU CBSI3SIMHU
C APYTHUMH TTIOABMH;

— aKTUBHOE BO3JCUCTBUE HA MPUPOAY;

— BO3HHUKHOBECHUE SI3BIKA.
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DUIOrcHE3 HEPBHOM CHCTCMBI

DBOIOLMS HCPBHOH CHCTEMBI V )KHBOTHBIX MPOXOHIA B TCUCHUC JTHTCIIb-
HOTO BPEMCHH, M OHA YCJIOBHO MOKET OBITh pa3ac/icHa HAa TPH dTara.

Iepewiti sman xapaxrepuzyercs GOpMHPOBAHUEM HAHOOJICE IPOCTO YCTPOCH-
Ho# auddysHoii (ceTeBUAHOMN) HEPBHOH CHCTEMBI. JlaHHBIN BHI HEPBHOH CUCTEMBI
NPEACTABICH Y MPUMHTUBHBIX KUBOTHBIX, HAIpUMEp v ryOok. B Hel pasnuuaror
JIBA THIA KJICTOK:

— MCPBBHIC CICLHATH3UPOBAHB HA MpUeMe HHpOpPMALUH H3BHE. Takue
KJICTKH HA3BIBAIOT PELICTITOPHBIMH;

— BTOPBIC HAXOMATCS B INIYOMHE OPraHH3Ma, CBS3aHBl OTPOCTKAMHU APYT C
JPYTOM H € KJICTKAMH, 00CCICUMBAIOIMMH OTBECTHYIO PCAKLIHIO. JITH KJICTKH HA3bI-
BaIOT 3 (HEKTOPHBIMHL.

Bmopoii sman — $hopMUpOBaHHE HEPBHOW CHCTEMBI Y3I0BOUH (OPMBL. DTOT
THUIT HCPBHOM CHUCTEMBI BCTPEUYACTCSI B OCHOBHOM V YCPBCH, HACCKOMBIX U Ap. B
XO/I¢ SBOJIIOLIMH B HEPBHOM CHCTEME Y 3THX KHBOTHBIX 00Pa30BAIHCE Y3IIbI (CKOII-
JICHHE HCPBHBIX KJICTOK), COCAMHSIOIIHCCS MEXKAY COOOH MONCPSUHBIMHA M MPO-
JONBHBIMH HEPBHBIMHU CTBOAMH. OT 3THX VY3/I0B OTXOAST HCPBBI, PA3BCTBICHHS
KOTOPBIX 3aKAHYHMBAIOTCS B MPEACIaX JAHHOTO CCTMCHTA. B roI0BHOM KOHIIE Tena
pacmonaraeTcs oHa napa 6071ee KpYIHBIX Y3II0B. ITH Y36l PA3BUTHI CHITBHEE APY-
THX U SBISIOTCS MPOOOPa3oM FOJIOBHOTO MO3TA.

Tpemuii sman 3axar04acTes: B 00pa30BaHHH HCPBHBIMH KJICTKAMH HEIIPCPHIB-
HOTO HCPBHOTO TsDKA, BHYTPH KOTOPOTO UMCETCS MOJOCTh — TpyOUaTas HepBHAs
CHCTCMA, XapakTCpHAs [T BCEX MPCACTABUTEICH THIA XOPAOBBIX. TpyOuaras
HCPBHAsI CUCTEMA V BBICIIMX PEICTABUTEIICH XOPAOBBIX COCTOUT U3 Psiaa OIHO-
THUITHBIX, TIOBTOPSIFOLIUXCS CTPYKTYP, WIH CerMeHTOB. OTPOCTKH HEHPOHOB, BXO-
JSIIOHX B COCTAB JAHHOTO HCPBHOT'O CCTMCHTA, HHHCPBHUPYIOT OIPEACICHHbIH yUa-
CTOK TEIa W €ro MYCKYJIaTypy. THIHYHBIM BapHAHTOM TPYOUaTOil HEPBHOU CH-
CTEMBI SIBIISICTCS] CTHHHOM MO3T.

OHTOrcHE3 HEPBHOM CHCTEMBL

3nanus U3 00MacTH SMOPHOJIOTHH HEOOXOAMMBI TICHXOIOTaM Tl IOHUMAHUS
CTpocHUS U (DYHKIIMOHHPOBAHHS PA3IHIHBIX CTPYKTYP OpPTraHM3Ma denoBeka. Tak, B
MPOLECCE MHANBUAYAIBHOTO PA3BUTHS YECTOBEUCCKOTO OpraHnsMa (OHTOICHE3a) BbI-
JICIIFOTCSL 1BA 3HAYMMBIX 3Tara, OTACICHHBIX APYT OT APYra MOMCHTOM POKICHHSL.

Iepewiti 5man — BHYTPUYTPOOHBIH — ATUTCS OT MOMEHTA OILUIOAOTBOPCHHUS 10
POKIACHUS PEOCHKA; 6/MOPOil 5Man — BHEYTPOOHBIH — JJTUTCSI OT MOMEHTA POKIC-
HUS peOCHKA JO CMEPTH YCI0BEKA.

C y4eToM 0COOCHHOCTEH MPEHATAIBHOTO OHTOTCHE3a SMOPHOJIOTH BBIIACIISIOT
ambpuonaneHyio U gemanvryio $asel pa3BuTHI. IMOpHOHATBHAS ¢a3a (repBbie
BOCEMb HCJCNB) XapaKTCPHU3YCTCS OCHOBHBIMHU MPOLICCCAMH 3aKIQAKH TKAHCH U
opranos. ®eranpHas ¢aza MpoAOLKACTCS C ACBITHHEACTBHOIO BO3PAcTa J0 POXK-
JCHHUS IUIOJA.
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B c¢Boto ouepeap sMOproHaATBHYIO (ha3y pasac/sSiOT HA MSTh YCIOBHBIX MTCPH-
OJIOB:

— MEPHOA OIIOAOTBOPCHUS U 00PA30BAHMS 3UTOTHI,

— HEpHOA APOOICHHS 3UTOTHI HA JOUCPHUE KICTKH,

— MCPHOA racTPYILILHH;

— mepHoa 000COOICHUS TENa 3apOIbIIIa;

— IEPHOA I'HCTO- H OPTaHOTCHE3a.

B mpemuvem nepuoode xuznn 3MOproHa (racTpysiLs), KOTOPEIH B OCHOBHOM
3aBEPIIACTCS B TCUCHHE BTOPOH HEJCITH BHYTPHYTPOOHOTO PA3BUTHS, IPOUCXOIUT
MPEBpALICHNE 3apOABIIIA B TPEXCIOWHOE MOJNIOCTHOE oOpasoBaHue — ractpyny. K
KOHITY 3TOTO MEPUOJA PA3BHTHS OTUCTINBO ONPEACISIIOTCS 3aPOABIICBEIC TUCTKH:
HAPYKHBIH, UITH 3KTOACPMa, BHYTPCHHHH, HITH SHTOACPMA, H CPSIHUH CIOH, pac-
MOJIOYKCHHBIA MEXKY HUMH, HITH ME30CPMA.

N3 3xTomepMBI B AanbHEHIIEM Pa3BUBACTCS KOXKA M BCE €€ MPOU3BOTHEIC, &
TaKKe OHA JAacT HAYAJIO Pa3BUTHIO LIEHTPAIbHOM HEPBHOM cuctemsbl. M3 meszo-
JCPMEI Pa3BHBAIOTCS OPTaHbl OTIOPHO-ABUIATEIBHON U CEPACYHO-COCYANCTON CH-
CTEM, a TaKKE HEKOTOPBIC BHYTPECHHHE opranel. M3 sHTOACPMEI, OKazaBLIcHCS
BHYTPH TENA 3apoAbIIia, 00pa3yeTcs GONbITHHCTBO BHYTPECHHUX OPTaHOB.

Kak 6b110 0T™MEUEHO panee, HEHTpaIbHAS HEPBHAS CHCTEMA Pa3BUBACTCS H3
HaPYKHOT'O 3apOJBIIICBOrO IUCTKA — SKTOACPMBIL. Ha paHHHX cTaausgx OHTOTCHE3a
B JOPCAIIbHBIX OTACNAX TYIOBHILA 3aPOABIIIA SKTOACPMATIbHBIC KICTKU TpaHCHop-
MHUPYIOTCS B HEPBHYIO miacTuHKY. [locneqHas BHaUajae COCTOMT M3 OTHOTO CIOS
KIeTOK. B ¢Bs3M ¢ TeM, YTO HHTCHCHBHOCTh PA3MHOXKCHHUS KJICTOK B PA3THYHBIX
VIaCTKaX MEIYIUTAPHOH IIACTUHKH HEOAMHAKOBA, TIOCICAHAS MPOrubacTes U Imo-
CTENICHHO NMPUOOPETACT BHA OOPO3AKH HJIH KEI00KA.

Poct GokoBbIX OTAENOB 3TOH HEPBHOUM OOPO3IAKH MPHBOAHT K TOMY, UTO €€
Kpast COMMKAIOTCS, a 3aTeM cpacTaroTcs. Crne1oBareapHO, ME Ay UTIpHAs 0OPOo3aKa,
3aMBIKASCh B CBOUX JOPCATBHBIX OTACJAX, MPEBPALIACTCS B IEPBHYHYIO HEPBHYIO
TpyOKy. B mepron 3ampikanus HEpBHAS TPYOKAa COCTOUT VK€ M3 TPEX CIOCB — M3
BHYTPCHHETO CJ0s B JANBHCHINEM Pa3BUBACTCS 3TMCHANMANBHAS BHICTHIKA LICH-
TPaTbHOTO KaHala CIIMHHOTO MO3ra M MOJIOCTEH JKEMyI0YKOB MO3ra, U3 CPEeIHETO
(mnamesoro) cnos B AaTbHEHIIEM Pa3BUBACTCS CEPOE BELIECTBO MO3Ta, HAPYKHBIN
CJ10H B AATBHCHINCM MPEBPAIIACTCS B OCJI0C BEIICCTBO MO3Ta.

B nepuox zambikaHus HEpBHOH TpyOKH 0Opa3yIOTCS TaHITIMO3HBIC ILIA-
CTHHKH, Pacnojararomuecs JopcaibHee HepBHOU TpyOku. BriocnencTsun u3 ran-
[JTHO3HOM MIACTHHKH 00Pa3yIOTCsl UyBCTBUTEIBHBIC V371l CIIMHHOMO3TOBBIX U Y-
PCIHBIX HEPBOB U NepruepUIeCKUN OTAC] BEreTATUBHOW HEPBHOH CHCTEMEL.

Benea 3a 060co01eHHEM TaHTTHO3HOM IJIACTUHKYA HEPBHAS TPYOKa B €€ Kpa-
HUAJIBHOM (TOJIOBHOM) KOHIIC 3aMCTHO YTOJINACTCS. 3aAHss (KayJaabHas) 4acTh
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HEPBHOM TPYOKHU B AaJbHEHIIEM MPEBpaIlacTes B CIHHHON Mo3r. ['onoBHOI (kpa-
HHUAIBHBIN) OTACT HEPBHOH TPYOKH SBICTCA 3a4aTKOM, U3 KOTOPOTO Pa3BUBACTCS
TOJOBHOH MO3JT.

3ananue
1) Wcmoms3ys OOTMOMHHUTCIBHYIO JTHTCPATYPY, M3YUHTS (PHIOTCHE3 HCPBHOH CH-
CTCMBI JKHUBOTHBIX. [ [pHBEIUTC IPHMCPHL

KonTtposbHbie Bonpocel
1. Tlposeaure CpaBHUTEABHBIA ACHIEKT YEJIOBEKA U MPHUMATOB.
2. Orambl pa3BUTHS HEPBHOH CHCTEMBI ¥ IIPUMATOB.

3AHATHE 15. IIpo6semsl noseaenus suga Homo sapiens.
OuenoeunBanue mupa. lIpo0/ieMbl aHTPOIIOreHe3a B MCHXOJIOTHH

Ienw 3ausamus: U3yqurs mpodaeMbl moBeacHUS BHAa Homo sapiens u antpomore-
HE3A B ICHXOJIOTHH.

IMonarue aHTpOTIOTCHE3a

AHTPOIOTEHE3, MPOLIECC UCTOPHUKO-IBOTIOLIMOHHOTO (hopmupoBanus pusuuc-
CKOTO THIIA YCIOBCKA, NEPBOHAYATIBHOTO PA3BUTHS €IO TPYAOBOH ACATCIBHOCTH,
peun, a takxke odbmectBa. Mccnenosanue (akTopoB, NyTed U 3aKOHOMEPHOCTCH
3TOTO MpoLEcca COCTABILIET 33,424y OJHOTO U3 OCHOBHBIX Pa3/EI0B AHTPOIIOIOT MU
— yueHHS 00 aHTPOTIOTCHE3E.

K rmaBHbIM mpoOneMaM aHTPONOTEHE3a OTHOCATCS. MECTO M BPEMs MOSIBIIC-
HUS JPEBHEHINNX NIOACH; HETIOCPEACTBCHHBIC MPEIKH YEIOBEKA, OCHOBHBIC CTa-
JHUH aHTPOIOreHe3a, JBIDKYIIUE CHIB aHTPOIIOTCHE3a Ha PA3TUYHBIX €r0 STANax;
COOTHOIICHHE 3BONTIOLNH (PU3HMICCKOTO THIIA YEIOBEKA C HCTOPUUCCKUM MPOTpec-
COM €T0 KYJbTYPBL, PA3BUTHEM IIEPBOOBITHOrO 001ecTBa U peun. PereHue kopen-
HBIX M YaCTHBIX MPOOIEM aHTPONOreHE3a OCYIIECTBIICTCS € MOMOIIBEO JAHHBIX
AHTPOIIONIOTHH M OITU3KUX HAYK — 3BOIOLUOHHONH MOP(GOIOTHH B 3MOPHOIOTHH,
MPUMATOJIOTHH, NAJICOHTOIOTHH IPUMATOB, TICUXOJIOTHH B (PHU3HOIOTHH, TCOIOTHU
MAJICOTCHA, HCOTCHA M AHTPOIOTCHA, APXCOIOTHH NANCOINTA, STHOTPadhUH U JIVHT -
BUCTHKH. METOIONOTHUCCKOW OCHOBOM aHANIN3a M CHHTE3a MATCPHAIIOB, MIPUBIIC-
KacMBIX K PELICHHIO IPOOJIeM aHTPOIOTreHe3a, CAYKAT SBOTIOLHOHHOE yueHue Y.
HapBuHa U, IIABHOC, THAICKTUKO-MATCPHATUCTHUYCCKAS (PUIOCOHUS U, KaK ¢&
KOHKPETHOE BBIPAKCHHE, TPYA0Bas Tcopus AHTponoreHes, paspaboranHas @ . Ju-
renbcoM B 70-x rr. 19 Beka. E€ ueHTpanbHas uacs 3akIiovacTcs B TOM, U9TO B TIPO-
LECCE aHTPOIOTCHE3a OCHOBHEIM (DaKTOPOM MHPOIPECCHBHOIO 3BOJIOLIMOHHOTO U
HCTOPHICCKOrO Pa3BUTHS YEIOBEKA OblIIA TPYAOBAS ACATCIBHOCTD, OCYIICCTBIAB-
Iascsl KOJUICKTHBHO HA PA3IMYHBIX YPOBHAX CTAHOBICHHS OOIIECTBA.
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ITpoGaema aHTpONOreHE3a B ICUXOIOTHH

Hosrie dopmbl 00mmecTBeHHOTO OBITHS MOPOXKIAAOT H HOBBIC (POPMBI IICH-
XHKH, KOPCHHBIM 00Pa3oM OTIHYHBIE OT MCUXUKH JKUBOTHBIX, — CO3HAHHE YEJIO-
BeKa. PasBuTHe CO3HAHHS y YENIOBEKA HEPA3PBIBHO CBA3aHO C HAYAIOM 0OIie-
CTBCHHO-TPYIOBOH JEATCIBHOCTH. B pasBUTHH TPYAOBOH ACATEIBHOCTH, HU3ME-
HUBLICH pearbHOE OTHOLICHHE YCI0BEKA K OKPYKAIOLICH Cpeae, 3aKIIouacTcs 0c-
HOBHOM U pemaroimuii Gakt, U3 KOTOPOro MPOUCTEKAIOT BCE OTIAMYHS YEIOBEKA OT
JKUBOTHOTO; U3 HETO K& MPOHUCTEKAIOT U BCE CICHUPHUCCKUEC OCOOCHHOCTH YeIo0-
BEUECKOU MCUXUKU.

Hnoueuo — 310 KOHKPETHHIN MPEICTABUTEb YeTIOBEUECKOro pona. Muausu-
JAYaIbHOCTB — 3TO COBOKYITHOCTb (DH3HUCCKHIX, ICUXUUYCCKHIX, BHCLITHUX OCOOCHHO-
CTCH, OTIMYAIOIINX OJHOTO WHIUBHIAA OT Apyroro. B mporecce pocta y pebeHka
dopMHpYETC XapakTep, KOTOPBIH 3aBUCHUT OT BHEIIHETO M BHYTPEHHETO Mupa. B
3aBHCHUMOCTH OT 3THX (PaKkTOpPOB PeOCHOK PacTeT CIOKOWHBIM WM HEYPaBHOBC-
LICHHBIM (TICUXHYCCKHE OCOOCHHOCTH), 3M0POBBIM WM OONbHBIM ((hHU3HUCCKHS
OCOOCHHOCTH), KPACUBBIM WM ¢ A¢(heKTamMu (BHCITHHUEC OCOOCHHOCTH).

Jluynocms — 3T0 coUManbHAs CYIHOCTh YECIOBEKA, COBOKVITHOCTh COLMATb-
HBIX XapaKTECPHUCTHK, KOTOPBIC MOSBIISIOTCS B X0A€ COLMATBHOTO onbiTa. JIMIHOCTh
(dhopMHpYETCS B Pa3BUBACTCS B MPOLIECCE CBOCH MKHU3HEACATENPHOCTH, T.C. MPHOO-
peTacTcs ONPEACICHHbIN COLUANBHBIN ONBIT. BRIACTAIOT pU3NIECKYI0, COLHATb-
HYIO U AYXOBHYIO JTHYHOCTH. IHAMBHAYYM €CTh TAKXKE COLUOIOTHYCCKAS KATErO-
PHSL U B 3TOM KaueCTBE OH OAYHHEH OOIIECTBY, €CTh YacTh oOmmectsa. Crath aud-
HOCTBIO, €CTh 3a,4a4a uenoseka. Hanbomnee spkuM nposBIeHUEM HHANBHUAYATBHOTO
ABILICTCSL VHHUKANbHOE. [IpOTHBOMONOKHOCTPIO HHIAMBHAYAIBHOTO HEMOBTOPH-
MOro sBAgeTcs THIoBoc. llpeaenbHBI caydald THIH3ANMA TEXHHYCCKHUX
VCTPOUCTB — cTaHAapTu3anus. JINUHOCTh HE MOXKET PeaTn30BaTh MOJHOTY CBOCH
JKU3HH TIPU 3aMKHYTOCTH B cebe. UeIoBek He TONBKO CYIIECTBO, HO OH H COLTHAITh-
Hoe cyiecTso. Ho o0mmecTBo, Halus, ToCyAapcTBO HE SIBISIOTCS THIHOCTAMH, Ye-
JIOBEK KaK JITYHOCTh UMEET OOBIIYIO CHHOCTh, YEM OHH.

Bo3HHKHOBEHHE YETI0BCUECKOrO COHAHHS U YCIOBEUSCKOTO HHTEIIICKTA MO-
JKeT OBITh MPABUIBHO OOBSICHEHO TOMBKO B 3ABHCHMOCTH OT €TI0 MATCPHATBHOM OC-
HOBBI, B CBSI3H C IIPOLIECCOM CTAHOBICHHS YEIOBEKA KAK HCTOPUICCKOTO CYIIECTEA.

JlaHHEIC COBPEMEHHOW HAYKH UCKIIOYAIOT BO3MOXKHOCTE MTPOUCXOMKIACHHS Ue-
JIOBEKa OT OJHOH M3 COBPEMEHHBIX MOPOA YEIOBEKOMOAOOHBIX 00E3bsIH, HO ONpe-
JCJICHHO YKa3bIBAIOT Ha OOIIHOCTE UX MPOUCXOKACHUS. Pa3sBUTHE pyKH Kak opraHa
TpyAa OBIJIO BMECTE C TEM U €€ Pa3BUTHEM Kak OpraHa no3Hanus. MHorooOpa3Heie
MPUKOCHOBCHHUS B IIPOLIECCE TPYAA CTUMYITHPOBAIH UyBCTBUTCIBHOCTD PYKH H, OT-
paKasich HA CTPOCHHH NMEPUPECPUICCKUX PSLCTITOPHEIX AMNAPATOB, IPUBEIH K YCO-
BEPLICHCTBOBAHUIO OCA3aHUA. B mporecce akTHBHOTO OINYMBIBAHUS MPEAMETA
pyka HaunHaeT JuGePeHIUPOBATh PA3IUIHBIC YYBCTBCHHBIC KAUCCTBA KaK MPH-
3HAKU W CBOICTBA 00pabaThIBACMBIX YEJIOBEKOM MpeaMeToB. Paszsurne TpyaoBon
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JCATCIBHOCTH TIPHUBE/IO TAKKE K PA3BUTHIO 00JICC COBEPIICHHBIX, 0OJICC TOHKUX H
AVUIIE KOOPAUHUPOBAHHBIX ABMKCHUM, COBEPIIACMBIX MO/ KOHTPOJEM BBICIITHX
YYBCTB, TJIABHBIM 00Pa30oM 3pCHUS: AT TPyAa moTpeboBaiace BCe 0oiee CoBEp-
LICHHAS KOOPAMHALIMS ABIKCHHH U B TIPOIICCCE TPYAa OHA PA3BUBANIACK.

Bcenen 3a Tpyaom u pAaoM ¢ HAM BO3HHUKIIAS B COBMCCTHOH TPYIOBOM Ics-
TCIPHOCTH PEUb SBUIACH CYLICCTBCHHEHIIIMM CTHMYJIOM PA3BUTHUS YSI0BEUCCKOTO
MO3ra M CO3HaHus. brarogapst peun MHIUBHAYAIBHOC CO3HAHUE KAXKIAOTO YCJIO-
BCKa, HC OTPAHUYHBASICH IMYHBIM OIBITOM, COOCTBCHHBIMHU HAOMIOACHUSIMH, [TUTA-
€TCs M 000TAIACTCS PE3yIbTATAMU OOIICCTBCHHOTO OTIBITA, HAOFOACHHUS U 3HAHUS
BCEX JIFOJCH CTAHOBSITCS HIIM MOTYT Onarogaps peuu CTaTh JOCTOSHUEM KasKI0TO.
OrpoMHOE MHOTOOOPA3UE CTHMYJIOB, KOTOPOE MOMYYacT Onarogaps 3ToMy 4e/o-
BEK, JaJ10 MOIIHBIN TOJHMOK JJI8 JAIbHEHINErO pa3BUTHA €TI0 MO3Tra.

CraHOBICHUE YEIOBEKA OBLIO JUIUTEIBHBIM TporieccoM. JpeBHehum npe-
CTABUTEIICM YCJIOBSUCCTBA U B TO K€ BPEMsI IO CBOEMY (DHU3UYCCKOMY THIY TEpe-
XOMHOU GOPMOI OT OOS3bSIHBI K YSOBEKY SIBIICTCS SBAHCKUN MUTCKAHTPOIT, MH-
TCKAHTPOITY YK€ CBOHCTBCHHO OBLIO MPSIMOXOKIACHHS MPU JCHCTBUSX BEPXHUMH
KOHCYHOCTSIMH, CBOOOJHBIMH OT (DYHKIHMH JOKOMOLMH MPH MCPSABHKCHUU 10
3emiic. TOYHO HEM3BECTHO, U3rOTOB/SUIH JIM HMUTCKAHTPOIIBI OPYAHSI, HO MOXKHO
MPEANOIAraTh, YTO OHHU yKE mepeuutn 3Ty rpadb. C HECOMHCHHOCTHIO YCTAHOB-
JICHO YIIOTPEOACHUE OpY AUl Y CHHAHTPOTIOB.

3ananue
1) TI'pynmosas padoTa: MpOBEANTE JUCKYCCHIO O BOSHHKHOBCHHH YCJIOBEUCCKOTO CO-
3HaHUA U HHTE/UIekTa. KakoBa ero MaTepuanbHas OCHOBa?

KonTtposbHbie Bonpocel
1. Onmmmre CTaguu aHTPOMOTCHE3A.
2. Kaxme oCHOBHbIC IIPOOIEMBI AaHTPOIIOTEHE3a BbI 3HACTE?
3. Jaiite onpeacicHUE NOHATHIO AHTPOMOTEHE?A.

3AHATHE 16. Opyaus Tpyaa — npu3HAKH H HA3HAYEHHE.
Tpynosas nesitesbHocTs Buaa Homo sapiens.
Opyauiinast 1eAITEILHOCTD Y KHBOTHBIX

Lenw 3ausamus: V3yauts Opy IHIHHYIO JSTEIIBHOCT JKHBOTHBIX.
Opyouiinsie Oeiicmeus Jcueomuvix — cnenudrdeckas GopMa oOparueHus ¢

HOpeAMETaMU, IPU KOTOPOM >KUBOTHBIC OJHHM MPEAMETOM BO3ACUCTBYIOT HA AP.
IIpenmer nucromp3yercs MNP KaK HNOAPYYHOE, BCIIOMOTATEIFHOE CPEACTBO I
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VCTaHOBJICHUS (PH3MICCKOH CBI3H MEKIY JKUBOTHBIM U LEJBIO ero aeiicreud. Ciy-
JKat Al JOOBIBAHHS MUIIH, HO MOTYT BBIIOJHATH TAKKE KOM(POPTHYIO, KOMMYHH-
KALMOHHYIO HITH arpeCCUBHYIO (DYHKLIHIO.
OpyauitHbIc ACHCTBHS KUBOTHBIX
U Ipo0ieMa 3apoXKIACHHUS TPYIOBOH ACATCIBHOCTH

[Ipu comocraBiIeHNN NPUBEICHHBIX AAHHBIX MO Pa3HBIM FPYIINAM JKHBOTHBIX
HANPAIIUBACTCA BEIBO, UTO Y 00€3bsIH, 0COOCHHO YEOBEKOOOPA3HBIX, OPY AUIHBIC
JCHCTBUSA OTIHYAIOTCS OONBbIIECH THOKOCTBIO, UYTO OHU 00lIce M300PETATCIBHEL B
MPUMEHCHUH H OCOOCHHO B MOATOTOBKA OPYIUH, UX MPUCHOCOOICHUH K TIPEACTO-
qamed omepauud. YenoBek k€ HE MOXKET CYIIECTBOBaTh O€3 CO3MIATCIBHOTO
TpyAa — MyCTh B CAMBIX IPUMHTUBHBIX (hopmax.

KomneHcaropHoe MaHUIYTHPOBAHKE M €TI0 MPEBPALICHUC B OPYAUHHYIO ACS-
TEABHOCTD BBICIIETO MOPSAKA COCTABISLIM, HAAO AYMarh, OCHOBHOC COACPIKAHHE
MPEABICTOPUH AHTPOIOICHE3a, MPHYEM 3TO OTHOCHUTCS, KOHEUHO, HE TOIBKO K 00-
PALNECHUIO HAIMX >KUBOTHBIX MPEAKOB C MATKAMH, HO U C KaMHAMHU U APYTHMHU
npeameramu. HeoGxoquMo Takoke moI4epKHyTh, UYTO 3TO HE ¢IUHCTBEHHBIH OHo-
JorHYecKr (PakTOP HCKIFOUYUTEIBHO CIIOKHOTO MPOLEcca BOZHUKHOBEHHS H CTa-
HOBICHHS YeoBeka. OTHAKO P BCeM MHOroo6pasun (hakTopoB MEPBONPUIHHON
BCEX OTIMYHTEIBHBIX ICHXHICCKUX CIOCOOHOCTEH 00€3bsH, MPOrPECCUBHOTO Pa3-
BUTHS UX TOJOBHOTO MO3ra, & BMECTE € TEM M HAIPABICHHS SBOIIOLHH B CTOPOHY
YENOBEKA SBJSIIUCE B KOHCUHOM CUETE OTMEUCHHBIC crieiupraeckre MophodyHK-
LUOHATBHBIC OCOOCHHOCTH UX IPYAHBIX KOHCYHOCTESH U CIOCOOHOCTD K BBIPAOOTKE
CIOKHBIX (OPM KOMIICHCATOPHOTO MAaHUMYIUpOBaHUs. MOKHO monarark, 4to HE
OV.Jb Y UCKOTIAEMBIX YCJIOBEKOOOPA3HBIX 00€3bsIH 3TOH CIIOCOOHOCTH U HE OY/Ib TEX
BSJIHKHUX MCPEMEH B MPUPOJC, KOTOPHIC MPUBSIH UX B O0CIHCHHYIO OOCTAHOBKY
OTKPHITHIX IPOCTPAHCTB, TO, HEB3UPAs HA BCE MPOUHE MPEANOCHUIKH, 00€3bsHA HU-
KOTJa HE MPEBpaTuiack Obl B UCTIOBEKA.

Opyouiinas desimensHOcmb — 0co0as Kateropus HHANBUAVAITBEHOTO MOBEIC-
HUSL, KOTAA OXHU MPEIMETHI OKPYKAIOIIECH Cpe bl UCTIOMb3VIOTCS AT BO3ACHCTBHS
Ha APYrHE B KAYECTBE CPEACTB, NOBHIIAINUX 3 (HEKTHBHOCTD OBSACHHUS B Ka-
KOH-1160 cepe KU3HEACATCTEHOCTH HIH A2XKE YPOBCHD BCETO MOBCACHHS B 1iC-
aom (Dabpu, 1980). IT0, HECOMHEHHO, BaXKHASI KATETOPHS MOBSACHUS, OCOOCHHO
B CBsI3U C mpobneMol pasdyma KUBOTHBEIX. OJHAKO OHA HE CTONb VHHUBEPCATIbHA,
KaK PACCMOTPEHHBIC BBILIE, TOTOMY YTO K HCIIOJIb30BAHHIO OPY AN NpUOCraroT OT-
HOCHUTEITFHO HEMHOTHC JKUBOTHBIC, MPUYCM B ONPEACICHHBIX U JOCTATOYHO Pea-
KHX CUTYaLHSX.

3ananue
1) Hcnmomas3ys AONOTHUTENBHYEO TUTEPATYPY, JAUTE XapAKTEPHCTUKY OPYAUil Tpyaa
H JCATCIIFHOCTH, B KOTOPOIl OHHM OBUTH 3aJCHCTBOBAHBI KHBOTHBIMH. Kakue >KHBOTHBIC
mpuOCTaTH K MCTONB30BAHUIO opyauit Tpyaa? [IpoBeanuTe aHATOTHIO ¢ Ja0OPATOPHBIMHA
JKHBOTHBIMH (KPBICA, €HOT).
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KonTposbHbie Bonpocekl
1. Ommmure Opyaus TPy Aa KHBOTHBIX.
2. KakoBa oCHOBHAS TPyAOBas AeATCIHHOCT, Homo sapiens?
3. TlpuBeauTe MPUMEPHI CIIOCOOHOCTCH JKUBOTHBIX K OPYAHAM TPYIA.

3AHSTHE 17. Ctpecc — Bo3HUKHOBeHHE U 3HA4YeHHe. CTaguu cTpecca
IL{eno 3anamus: VI3y4uuts NOHATHE «CTPECCY, PACCMOTPETh CTAAUH CTPECCA.

Cmpecc — 3TO €CTECTBCHHAS PEaKLMs OPraHu3Ma Ha BO3ACHCTBHE THOOOrO0
PE3KOTO pa3ApaKUTENI OKPYIKAIOIIEH CPEABIL.

B 1936r. kanaackwuii yuensiii I'. Cenbe BBen monsitue «crpece». Ilog crpec-
COM WK OOIIUM aJANTHBHBIM CHHIPOMOM, OH MOHHUMAJ COCTOSIHHE, B KOTOPOM
OKA3BIBACTCS OPTaHU3M TOJ BO3ACHCTBHEM Pa3NUUHBIX (PAKTOPOB OKPYKAKOLICH
cpensl, a GhakTOpsl, CIOCOOHBIC BBI3BIBATH OJHOPOAHBIC OTBETHBIC PEAKLIUN Opra-
HHU3Ma, Ha3BaJl CTPECCOPAMH.

CyLIHOCTh BOZHUKAIOIIUX B OPraHU3ME HM3MCHEHHH, MPH CTPECCE, TOXIC-
cTBeHHa, moaToMmy [, Cenbe v HazBa ux cnerupuaeckuM cuHapomom. B nporecce
CBOMX HCCICAOBAHUHA OH 00OPATHII BHUMAHUE HA TO, YTO JTHOOBIC BO3ACHCTBUS Pas-
JUYHBIC IO CUIC U mpupoae ((puznuecKkue BO3ACHCTBHS, HHBCKIIUHI, PAIHOAKTHB-
HOC U3IYYICHUC) BRI3BIBAOT OUYCHB MMOXOKHUE H3MCHEHHS B OPTAHU3ME. VBEIHUCHHC
KOPKOBOT'O CJI0S1 HAAMOYSUYHHKOB ¢ YMCHBIICHHCM B HEM JTUIIOUAOB U XOJICCTC-
PHHA, UHBOTIOLHIO THMHUKO-THM(ATHUCCKOrO anmnapara, 303WHONCHHI0, BO3HHK-
HOBCHHE 3B KCTyI0UHO-KUIICYHOTO TPAKTA U .

OxHaKO OTBETHBINM CUHAPOM HE 3aKAaHUYMBACTCS 3TOM peakiuueii. Eciu Bo3aci-
CTBHEC BPCIHBIX ar¢HTOB, CIIOCOOHBIX BBI3BIBATh YKA3aHHYIO PEAKIIHIO, TPOA0IDKA-
€TCSl JOBONBHO ATUTEIBHOC BPEMS M JKHBOTHOC HE MOTUOACT, TO B 3TOM CIVIac
MO3KHO TOBOPUTH O BO3HUKHOBCHUHU AJANTALIMK WIH PE3UCTCHTHOCTH OPraHU3MA.
Ecmm xe cTpeccop Ipe3BEMANHEIN, OUCHD CHIBHBIN 1 JKHBOTHOC HC B COCTOSHUH C
HUM CIIPABUTHCA, TO OHO MOTHOACT B MEPBBIC JHHU WK JAXKE YACH! TIOCIE CTOIKHO-
BEHUs ¢ BpeAHbIM arcHTOM. C1e10BaTCIPHO, HU OJMH KHBOH OPTaHU3M HE MOYKET
MOCTOSIHHO HAXOANUTLCS B COCTOSIHHU «O0CTOTOBHOCTHY: OH JTNOO MpHcnocabiuBa-
€TCSl K HOBBIM YCJIOBHSIM CYINCCTBOBaHUS, uO0 morudaet. M3yuast OTBETHYIO pe-
AKIWIO PA3IMIHBIX YKUBOTHBIX HA TC WM UHbIC cTpecc-hakTopsr, I anc Cenbe moa-
pasaenaui e€ Ha TPU CTaJUMU!

1. Cragms TpeBoru niam MoOmm3awu. B 1ol ctamuu npoucxoaut odmias
MOOWIN3AIHS 3aIIUTHRX MEXaHHU3MOB OPraHH3Ma — YCHIHBAKOTCS POLIECCH pac-
M3 OPraHUYCCKUX BEIICCTB B TKAHIX, (KaTabOM3M) MPOUCXOIUT YCUIICHHOC BbI-
JCJICHHUEC aapeHATHHA — TOpMOHA XpoMadPHHHON TKAaHH HaJNOYCUYHUKOB, IO BO3-
JCHCTBHEM KOTOPOTO MOOHITU3YIOTCS JHEPreTHUYCCKHE pecyperl. OpranmnsM Kak Obl
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«TOATATUBACT CUIIBD) B BHIE TTIOKO3BI U PE3CPBHOTO JKAPA K MO3LY M MBILILIAM.
O0b1uHO (aza TPEBOTU MPOJOIKASTCS OT 6 10 48 4. MOCIIC STOrO OPraHu3M KUBOT-
HOTO 0O morudact, (€C/IM OUCHb CHUITBHBIN CTPECCOP) OO0 MEPEXOIUT B CICAY-
IOLIVIO CTAIHIO;

2. Ctagus PEe3sUCTCHTHOCTH WM aJANTAllH. JTa CTAAMs Pa3BHUBACTCA MPH
MPOJOJKATEIEHOM ACUCTBHH CTpece — (aKTopa U XapaKTePH3YETCsl YCHICHHEM
(YHKLIMH HAATIOUYCHUHHKOB, a TAKXKE POCTOM OOIIEH PE3UCTCHTHOCTH OPraHH3Ma.

B at0li cTannu HopManu3yeTcs OOMEH BELICCTB, HAOMIOJACTCS Pa3KIDKCHUE
KPOBH, HOPMAJH3VETCS COACPKAHUC KICTOK OCJIOW KPOBU U KOPTHKOCTEPOUIHBIX
TOPMOHOB.

B npakTtuke XKUBOTHOBOACTBA B OONBIIMHCTBE CIYYACB CTPECCOBOC COCTOS-
HHUE MPOXOTUT B CBOEM PA3BHUTHH TOIBKO ABE CTATUH. TPEBOTH H PE3UCTCHTHOCTH.

OxHako MpH HHTCHCHBHO MEUTUTEIIEHOM BO3ACHCTBHH Pa3IpaXKUTENS Ha Op-
TaHN3M MOXKET UMETh MECTO U TPEThSI CTATUSL.

3. Craaus uctomeHus. OHa BO3HHKACT, KOTJA ANANTHBHAS ACATCIBHOCTb
HAAMOYCYHUKOB, HECMOTPS HAa WX THOCPTPOPHIO, U APYTHX CHUCTEM OPraHH3Ma
yraetaetcs. [Ipru3Haku 3101 cTagnN CXO0KH C IEPBOHAYAIBLHOH peaknei TPEBOTH,
HO B CTaIUU HCTOLICHUS OHHU PE3KO YCHIUBAIOTCS U NPUBOIAT K PA3THIHBIM JHC-
Tpoduueckum paccTpoiictBam. A 3atem HactymaeT auctpecc. Opranmuzm "BrIOU-
pacT", ueM Obl emy 3a00/eTh. BONE3HP HAIIYIIBIBACT CAMOC OCIA0ICHHOS 3BCHO,
camoe ysa3sumoe Mecto. [IpomomkeHne cTpecc-hakTopa U BOBHHKHOBCHHE TUC-
Tpecca B TPETheH (pa3e MPUBOAUT K HCOOPATUMBIM M3MCHCHHSM B OPTaHNU3ME U B
KOHCYHOM HTOTC BBI3BIBACT I'HOEIb KUBOTHOro. OIHAKO HE BCE CTPECCOPHI MpHU
BO3ACHCTBHH HA OPTaHU3M BBI3BIBAIOT CTPOTO OTPULATENBHEIN 3¢ dekT. B miemen-
HOM >KHBOTHOBOJACTBC TCPBOCTECIICHHYIO PO HUTPACT MOIYICHUE CTPECCOYCTOM-
YUBBIX U (PU3HUCCKH CHIIBHBIX KHBOTHBIX C XOPOIIUMH BOCIIPOHM3BOIUTCIbHBIMH
CcnOCOOHOCTAMH, (PAKTOPBEI BHEINHEH CPEAbl MOTYT OBITh MOIC3HBIMH TPECHHPYIO-
MU CTUMYJIaMH, CIOCOOCTBYIOMMMH (POPMHPOBAHUIO M MOJACPIKAHHIO 3aIUT-
HBIX CHJT OPTaHU3Ma Ha BHICOKOM YPOBHE.

3ananue
1) Hcnmoms3ys AOMOTHHUTENBHYIO TUTEPATYPY, H3YUHTE CTAAUN OTBETHOM peakimu [
Cempe. Uro MosKeT BBICTYNATh cTpeccopoM? [IpuBeuTe mpruMeEpsL.

KonTtposbHbie Bonpocel
1. Jlaitte onpeacacHUE NOHATHIO «CTPECCY.
2. Omnumure CTaaAuI0 PC3UCTCHTHOCTH U aaaNTalluH.
3. Kaxosa mpo¢unakruka crpecca?
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3AHATHE 18. Crpecc. ®opmMbI HoBeJeHUS IPH CTPecce.
IIpoduaakTuka cTpecca y CeibCKOX031HCTBEHHbIX KHBOTHBIX

Lenw 3ausmus: V3yauts HOpPMBI MOBEICHUS IIPH CTPECCE.

B >XMBOTHOBOJCTBE ¢ BHEAPEHHEM TEXHOJOTHUECKHX JJIEMEHTOB, KOTOPBIS
OTPaHUYUBAIOT BOBMOXKHOCTH YUETa WHIUBHIYATbHBIX OCOOCHHOCTCH JKUBOTHBIX,
BKHCUIICH SBJISCTCS MpoOIeMa MPUCTIOCaOINBAHMS OPTaHU3Ma K HOBBIM YCIIO-
BHSM.

[Tpupoga u duzHOIOrUYCCKHE CBOMCTBA KHUBOTHOTO, (POpMHUpPOBABIIHUECS B
TCUYCHUEC MHOTUX BCKOB, HE B COCTOSIHUM H3MCHATHCS C TaKoH ke OBICTPOTOH,
KAaKOH M3MEHSIOTCS YCIOBUS OKPY>KAIIEH CPeAbl U TEXHOIOTHS BEACHUS JKUBOT-
HoBoacTBa. [loaTOMY BO3HHKACT HECOOTBETCTBHE MEXKIY OHOJIOTHYCCKOH TPHPO-
JOU opraHusma, ero (pr3HOIOrHYECKIMH BO3MOXKHOCTSAMH M OKPYXKAIOLICH cpe-
JOH, T. €. COCTOSIHUE CTpECCa.

B mocneanee BpeMs cTpecc damie ONpeAcsaioT, KaK COBOKYITHOCTh OOIIHX
CTEPEOTUIHBIX OTBETHBIX PEAKLUI OpraHu3Ma Ha ACHCTBUE PA3IUYHBIX IO CBOCH
HOPUPOAE CUNBbHBIX PA3APAKUTENECH, a €T0 KIMHUYECKOE NPOSBICHUEC B OPTaHHU3ME
— 00IIKM aJanTalMOHHEIM CHHAPOMOM. Clie10BaTEIBHO, CTPECC IO CBOEMY Xapak-
TEPY — CHHAPOM CHeUU(UICCKHUH, a Mo MPOUCXOXKACHHUIO — Hecnenngprueckui. He-
cneun(pUIHOCTh (POPMHUPOBAHUS CTpECcca OMPEACIACTCA TEM, YTO BO3HHKACT OH
HpU BO3ACUCTBUH HA OPTaHHU3M PA3IUUHBIX PA3IPAKUTEICH — MEXAaHUUIECKOTO, XU-
MHYECKOT0, OHOIOTHYECKOTO H ICHXHYECKOTO XapakTepa.

CTpeccoBbIC pEaKIMK OPraHU3Ma JKUBOTHBIX MOT'YT BEI3bIBATh U OTPULIATCITb-
HBIE, ¥ TIOJIOKUTEIBHBIE MOCICACTBHA. Bee ompenensercs XapakTepoM, BHIOM,
HA3HAYCHHUEM >KHBOTHOTO H (PU3HOIOTHUESCKHM COCTOSHHUEM.

PaznmngaroT MHUKPOKIMMATHYECKHE, KOPMOBBIE, TPAHCIIOPTHBIE, ITPOMBIII-
JICHHO-TCXHOIOTUYCCKHE, (HH3HONOTUICCKUE CTPECCHI M CTPECCHI, CBI3AHHBIC C
MPOBEACHHEM BETCPHHAPHO-TPOPHIAKTHICCKUX U 300TITHCHUICCKHX MEPOTIPHSI-
T

OnxnuM u3 BakHEHIINX (PAKTOPOB sABIICTCS TeMIieparypa. s kaxaoro suna
U BO3PAcTa >KUBOTHBIX CYIIECTBYIOT OMNPEICICHHBIE TEMIEPATYPHBIC 30HBL, IIPH
KOTOPBIX OPraHU3M 3aTPauuBacT MHUHHUMAIBHOE KOMHUECTBO SHEPTUH AJI1 COXpa-
HEHH HOPMaTBHOM TeMIepaTypsl Tena. I Ipu OTKIIOHEHHN OT KPUTHIECKHX TEMIIC-
paTyp OpraHu3M YK€ HE B COCTOSHUU MOAACPKATh NOCTOSHCTBO TOMEOCTA3a ¢ Mo-
MOIIBIO TEILIOPETYISIIUOHHBIX MEXAHU3MOB, CICACTBHEM UETO SIBJSIIOTCS TUIO- U
runepTepMus. Ecian 3TH yenoBHS NpOAOIDKAIOTCS AONTO, HACTYIAET CMEPTD JKH-
BOTHBIX.

Ctpeccel, HabMIOAacMbIE V JKUBOTHBIX MPH BRICOKUX TEMIICPATYPax BO3AYXa,
MIPUHATO HA3BIBATh TEILIOBBIMHY, ITPH HU3KUX — XOJIOJOBBIMH.

45



Temnoroit crpecc. Ecnu Temneparypa BHCITHCH CPEIbl TIOTHUMACTCS BBIIIC
BEPXHEH TPAHHIBI TEPMOHEHTPAILHOM 30HBI, TO KUBOTHBIE UCIBITHIBAIOT TEILIO-
Boi ctpecc. [loBrimenue Temmepatypsl B nomewmeHnu eoime 30°C conpoBoxkaa-
€TCS Y MOJIOYHBIX KOPOB MAJICHUEM TCILI000pa30BaHus, YIAICHHEM ABIXaHUS U
CHIDKCHHEM TPOLYKTHBHOCTH. MHTEIbHOE MPEORIBAHIE KUBOTHBIX B YCIOBHAX
BBICOKOW TEMIIEPATYPhI, 0COOCHHO €CJTH OHA COUETACTCS € OOBIION BIAXKHOCTBIO,
MOJKET MPUBECTH K TCIFIOBOMY VIapy U AKE THOCTH dKHBOTHOTO.

N3 cenpcKOXO3SMMCTBEHHBIX JKUBOTHBIX JIVUINE BCETO IEPEHOCAT BBICOKHE
TEMITEpaTyphl OBIBI. B OCHOBE MEXaHM3Ma CPaBHUTEIBHO XOPOINEH 3aIUTHI OT
JKaphl JICKUT PYHKIHUS I'YCTOTO MIEPCTHOrO MOKPOBA, KOTOPBIH OTpaXKacT 3HAYH-
TEIBHYIO YacTh JTHHHOBOIHOBBIX JYYEH M TEM CaMBIM IIPEIBITCTBYET MPOHHUKHO-
BEHHIO TETLIIA K KOJXKE.

Xononosoii crpecc. Ilpy cHIDKEHHH TeMmiepaTypsl BHEIDHEH CpeIsl 3HAYH-
TEJABHO HIDKE IPAHULBI KOM(OPTHOH 30HBI JKHBOTHBIC HUCTIBITHIBAIOT XOJIOI0BOH
ctpecc. CHIDKCHUE TeMIIEPaTyphl BHEIIHEH CPEIbl HIDKE KPUTHISCKON BEICT K MO-
BBILICHHUIO OOMEHA BEIECTB Y KPYIIHOTO POraToro ckota Ha 23%, v cBHHEH — Ha
4%. I1pn KOPMIICHUH BBOJTIO Y YKUBOTHBIX PA3BUBACTCS aIANTALIMOHHBIA CHHAPOM.

Haunbonee uyBCTBUTEICH K HU3KHM TEMIIEPATYPaM MOJOAHAK. B nepsrIii Me-
CALl JKU3HH Y MOJIOJHIKA HAOMIOJACTCS HE3PEIOCTh TEPMOPETYILMOHHBIX MPO-
LIECCOB, YTO SB/ISIETCS OAHON U3 OCHOBHBIX NPUYUH €70 HU3KOM €CTECTBEHHOU pe-
3UCTEHTHOCTH B 3TOT IIEPHOL.

HebnaronpuarHoe BAMSHYC HA OPraHU3M YKHBOTHBIX MOTYT OKa3bIBATh U Ta-
kre (akTOpEl BHELIHEH CPEIbI, KAK OTHOCUTEITBHAS BIAXKHOCTD BO3AYXA, CKOPOCTh
€ro ABMKCHHUH U Ta30BBIH COCTAB, a TAKIKE 3AMBLICHHOCTh U OaKTEpHaIbHAS 00Ce-
MEHEHHOCTb.

Texnomornueckue ctpeccsl. Pe3koe M3MEHEHWE YCIOBHH COAEpIKaHMA IO
CPaBHEHHIO C TPAAWLHOHHBIMHM OTPHIATEIBHO BIMACT HA JKUBOTHBIX: BBICOKAsS
IJIOTHOCTh Pa3MELICHHS, HECAOCTATOUHBIH (HPOHT KOPMICHUS, HECOOTBETCTBYIO-
mas AJTHHA CTONNA, YPEe3MEPHBIN IIyM, HENPABWIBHBIA VKJIOH 1MoJI0B U T. A. Koc-
BEHHOE BJIMAHHE TEXHOJOTHMUECKHX CTPECCOB CBOIWTCS K HAPYLICHHUIO ITPHUBHIY-
HOTO CYTOYHOTO PE’KHMa WM OIpeeIeHHOTo cTepeoruma. [Ipsamoe BozaeiicTere
TEXHOJIOTHUECKOTO CTPECcca BHAHO CPa3y, H €ro MOXKHO YacTHIHO OBICTPO VCTpa-
HUTb, KOCBCHHOC BIHSIHAE OOBIYHO VIACTCS 3aMETUTD C OONBIINM OMO3JaHHEM, KO-
I'71a OHO YK€ MPOSABHIIOCH B CHIDKEHHUH IPOXYKTHBHOCTH JKHBOTHBIX.

JUTa cepCKOXO3SMIMCTBEHHBIX KUBOTHBIX XapaKTepHa BEICOKASA CTETICHb CTa-
HOM oprannzoBaHHOCTH. PopMHUpOBaHNE IPYIIIBI BEI3BIBACT CHIBHYIO CTPECCOBYIO
PCaKLMIO, CBA3AHHYIO C HEOOXOUMOCTBIO YCTAHOBIICHUS OIPEICICHHOTO PAHIO-
BOTO TOpsAAKa B Tpymre. Yame BHOBb NOCTYIHBIIHE JKUBOTHBIE TOAYUHAIOTCA
«ctapoxunam». [Ipu GopMupoBaHHH TPyIIBI CICAYET YIUTHIBATE PCAKLIUU JKH-
BOTHBIX.
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Yewm waime mpoBOAAT NMEPETPYIITHPOBKH M KOMIUICKTOBAHHWE HOBBIX T'PVIIIL,
TEM CHJIBHEE U POJODKUTEIBHEE CTPeccoBhIC peakuni. OcoOEHHO CHITBHO pearu-
PYIOT Ha NCPETPYIIIMPOBKU BRICOKOIIPOAYKTHBHBIC JKHBOTHBIC.

IIpu rpynmoBoM coep:kaHUH KUBOTHBIX CYINECTBEHHOE 3HAUCHUE NMEIOT HE
TOJIBKO BC/IMYHUHA I'PYIIIL, HO U INIOTHOCTD PAa3MCIICHUA.

CTpeccoBhie CUTYALIMK MOTYT CO3AaBAThCA, CCJIN YKHBOTHBIC HE 00CCTICUCHEI
HEOOXOOUMBIM (PPOHTOM KOPMIICHHS, YTO VBEJIUYHBACT YACTOTY arpeCCHBHBIX
CTOJIKHOBCHHUI MCXKAY KUBOTHBIMHU U COKPAINACT BPCMA NMOCAAHUA KOpPMa, OCO-
OCHHO Y POOKHUX U CITA0BIX.

Takum 00pa3oM, MPUUHHAMH CTPECCOBBIX CUTYALUH MOTYT OBITh HAPYIICHUE
MHKPOKIUMATHYECCKUX YCIOBUI, TPYNIOBOE COACPKAHUE, EPETPYIIIUPOBKA, BbI-
COKas IIOTHOCTD U Jp.

TpaucniopTHEIC CTpecChl. TPAaHCHOPTHEIA CTPECC SABIICTCS OJTHUM U3 CAMBIX
TAKCIIBIX, KOTOPBIM TIIOABCPrarOTCA CCIIbCKOXO3IUCTBCHHBIC >KHBOTHBIC. HpI/I
TPAHCTIOPTHUPOBKE CTPECCOBOE BO3ACHCTBHUE CIaracTcs U3 MHOTUX (PaKTOPOB, BO3-
HHUKAIOMHX MPH IIOTPY3KE, HAPYIICHUM I'PYIIIBI, BBHITOHC M3 CTAHKA K TPAHCIIOPT-
HBIM CPCACTBAM. CJ'IG,Z[CTBI/IGM TPAHCIIOPTHOTO CTPCCCAa ABIAIOTCA NOTCPA YIIUTAH-
HOCTH, JKABOH MacCChl, CHIKCHUC 3alllUTHBIX CHJI OpPraHu3Ma, MaaciK *KUBOTHBIX,
TPaBMATH3M, YXYALICHUE KAUeCTBA MACA, YMCHBIICHHE YOOHHOTO BBIXOJA.

Mertoae! npodHUIaAKTHKH CTPECCOB Y JKUBOTHBIX.

IpexynpesxaeHne WiIH CHIDKEHNUE OTPHULIATETBHOTO BO3ACHCTBHS CTPECCOB Ha
OpraHnu3M >KUBOTHBIX OCHOBBIBACTCA HA ABYX IPUHIUNIAX. HH)KGHepHO-TeXHOJ'IO-
TUYECKUI MOOX0A MPEeAYCMATPUBAET CO3JAHUE ONTHUMAIBHBIX YCIOBHUH KOpMIe-
HUA, COACPXKAHUA U YCTKOI'O BBITIOJIHCHUS MpaBUJI TPAHCTIOPTUPOBKU JKUBOTHBIX.
Bropoii mogxon — dapmMakonoruiaeckuH, NpeanonaracT NpuMeHeHHe papmakoo-
THYECKHX TIPETIapaToB.

OpI‘aHI/ISM JKUBOTHBIX HAaXOAHUTCA 1104 IMOCTOAHHBIM ,Z[GI\/'ICTBI/IGM Pa3IUIHBIX
KIIMMATUYICCKUX CTPCCCOB, a IPU COACPKAHUU B 3AKPBITHIX NMOMCIICHHUAX — IOJ
BIIHSHHCM oxpymaromeﬁ H JIOKATH30BAHHOM CpCAabl — MUKPOK/INMATA.

[Tpu nr00oM criocobe coaepkaHus CIeAYET MAKCUMATIBHO YIUTBIBATE OHONO-
THYCCKUEC OCODCHHOCTH JKHUBOTHBIX, CO3aaBaTh UM ONTHUMAJBbHBIC YCIIOBUA obura-
HHL.

OnxHako TOCTHYB KETACMOTO PE3YIbTATA YKA3aHHBIMH IPHEMAMH YAACTCS Ja-
Jeko He Beerda. [losToMy NMpUXOAWTCS YacTO MPUMEHATH (HapMaKOIOTHYCCKHC
CpeacTBa — TPAHKBWIM3ATOPHL, a I MPOQUIAKTHKH CTPEcca — CCTCCTBCHHEIC
aganTOrCHbI.

OnHOM 13 HEHTPATBHBIX TPOOIEM COBEPIICHCTBOBAHMS COBPEMCHHOM TEXHO-
JIOTUU TMPOMBIINIJICHHBIX KOMIIICKCOB ABJIACTCA MOBBIIMICHUC aAalITaAllTMOHHOIO I10-
TCHIIUAJIA Y KHBOTHBIX, AT YCTO H€O6XO,Z[I/IMLI BBCACHHUC HOBBIX 3JICMCHTOB TCXHO-
JIOTHH U HANPABJICHHBIA OTOOP JKHBOTHBIX C BBICOKOH HACIEICTBCHHOW CTpECCO-
YCTOMYHUBOCTBIO.
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3ananue
1) ToapobHo m3yumTe KakuM (popmMaM cTpecca MOABEPIKEHbBI CEIBCKOXO3IHCTBEH-
HBIC )KHBOTHBIC. UTO TIOCOBETYCTE HAUMHAIOMICMY (DepMepy, IpH yueTe CTpecc-PakTopos?
Kak yMCHBIIHNTD BIMSHHIE CTPECCA HA OPTAHHU3M >KHBOTHBIX?

KonTtposbHbie Bonpocel
1. Hazosure ocHOBHBIE (POPMBI IIOBEACHHUS JKHBOTHBIX.
2. Kakwue BHIBI CTPSCCOB BCTPCHUAIOTCS B JKHBOTHOBOACTBE? PacCKakuTE 0 Mepax UX
PO HUIAKTUKH.
3. Kaxwue ocHOBHBIC (DaKTOPHI, BIIMAIOINNAC HA MOBCACHUC M AANTAINIO KHBOTHBIX,
BbI 3HacTe?
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HPEAUCJIOBHUE

JaHHOE W3IaHME ABIACTCS METOIUYSCKHM OOCCICUCHHEM O3HA-
KOMHTCIIBHOH JICTHEH MPAKTHUKU CTYACHTOB, OOYYAOIIUXCS M0 HAIpas-
seanro noarotoBku 06.03.01 buonorus.

[IpakTHKa CTYIACHTOB SBIACTCS BRKHOW COCTABHOM YacThIO yueh-
HOTO MpPOLECCa, B PE3YABTATE KOTOPOrO OCYIIECTBISICTCS MOATOTOBKA
CTYACHTOB K Npo(eCCHOHATBHON ACATCIHOCTH.

Ienv memoouueckux yxkazanuil - CTIOCOOCTBOBATh 3aKPETUICHHIO
OCHOB TCOPETHYECCKOTO OOVUICHHUS U NPAKTHICCKUX HABBIKOB, TIOJTYUCH-
HBIX TIPU BBHITIOJHCHHUN J1a0OPaTOpHBIX PaboT, MPEALUICCTBYIOMIMX MPO-
W3BOJCTBCHHBIM MPAKTHKAM; OATOTOBKA CTYJCHTA K PECLICHUIO TIPOH3-
BOJCTBCHHEBIX 33024 U K CAMOCTOSTCIBHOMY BBINIOTHCHHUIO HUCCIIE0BA-
HHUI B paMKaX BBITYCKHOH KBaTH(HUKALMOHHON paboThI.

JaHHBIE METOAMYCCKIE YKA3aHUS MO3BOMAT OOYVHAIOLIMMCS MOITY-
YUTh OCHOBHBIC CBCACHBS O LICTH W 33aJa4aX O3HAKOMHUTCIHHOH mpak-
THKU. B MeToamdyecknx ykazaHUsIX moapoOHO packpbita HHPOPMALUL
00 TexHHKH OE30MaCHOCTH CTYACHTA BO BPEMs MPOXOKICHHS HPAKTH-
KH, 3TaIlbl U3VUCHHS TeM. B MeToamdeckux ykasaHHSIX MOAPOOHO H3-
J0KEHB! TPeOOBAHUS 10 OTUETY MO MPAKTUKE ¢ MOAPOOHBIM OMHCAHU-
€M COIECPIKAHHEM €r0 Pa3aciioB.



MECTO ITPAKTUKHU B CTPYKTYPE OIIOII BO

O3HakoMUTEIbHAS MPAKTHKA IPESAYCMOTPCHHAS YICOHBIM IIAHOM
MOATOTOBKH, 0aKanaBpos mo HanpasiacHuro moarotosku 06.03.01 buo-
aorus, npodue noarotoeku: «broskonornay.

[Iponecc mpoxoxzacHus yucOHOH NMpakTHKH HampasieH Ha ¢op-
MHUPOBAHHUE CIeAYIOMUX KommereHiui (B coorBercTBuu ¢ ®I'OC BO u
TpeGoBaHusAMH K peayasTatam ocsoeHus OITOIT):

-001a1aTh CIOCOOHOCTBIO 3KCILIYATHPOBATh COBPEMCHHYIO allma-
parypy 1 00opyIOBaHUE IS BHITIOJHEHHS HAYYHO-HCCIICI0BATCIBCKHX
MOJICBBIX U JTA0OPATOPHBIX PadoT.

Llenp w3maHu: 3aKpENUTh OCHOBHBIC TCOPETUUCCKUC 3HAHWS, B
MPOLIECCE MPOXOKIACHUA JTETHEU PAKTHUKH.

Taxxke oOydaroIuecs, B MPOLECCe MPAKTHKH JO/UKHBI MPHOOpE-
CTH HaBBIKH:

a) IPOBCICHUE TOJCBBIX HCCICAOBAHUN B MPHUPOIHBIX IKOCHUCTE-
Max;

0) OCBOCHHE METOAMK [Tt COOpa aHAIH30B,

B) COCTABJICHUE OTUYCTOB O JICTHCH NMPAKTHKE.

OcHogHbie 3a0aytt NPAKMUKU!

1. ChopmupoBarh y CTYACHTOB MPEACTABJICHUS O OCCIO3BOHOY-
HBIX, HACCILIOIIUX BOJAHBIC, TIOUYBCHHBIC M HA3EMHBIC OHOLICHO3BI, MO-
CKOJIBKY 3HAHHE BHIOBOTO MHOT000pasusl >KUBOTHBIX, UX YHCICHHO-
ctH, TpopHUUECKUX CBA3CH, OCOOCHHOCTCH Pa3MHOMKCHHS M Pa3BUTHS
MO3BOJACT PA3HOCTOPOHHE OLICHUTH CJIOKHBEIC B3aHMOOTHOLICHHUS, BO3-
HHKAIOIIUE B €CTCCTBCHHBIX coobmecTBax. OTCI0Aa BBITCKACT BTOpas
BAXKHAS 3aJa4a YICOHOU MPAKTUKU — H3YYCHHUEC HA KOHKPETHBIX NPH-
Mepax aJanTUBHBIX OCOOCHHOCTEH OPraHM3alliH M MOBEACHHS Oecro-
3BOHOYHBIX, OOUTAOIIUX B PA3IUYHBIX 3KOTOTHUCCKUX YCIOBUIX.

2. V3yunTh Ha KOHKPETHBIX IpUMEPax aJalTHBHEIX OCOOCHHOCTEH
OpraHu3alMy M MOBEACHU OCCIIO3BOHOYHBIX, OOHUTAIOIUX B Pa3iHd-
HBIX 3KOJOTHYCCKUX ycnoBWiaX. Hampumep, npu HaOmrOACHUH 32 BOA-
HBIMH, IOYBCHHBIMH U HA3¢MHBIMU YKHBOTHBIMH CTYACHTBI H3Y4arOT UX
cneun(pUIeCKUE CTPYKTYPBL, MCXaHH3Mbl JBIXAHUS, TTUTAHHI, ABHIKC-
HHSL, & TAKXKE MPOLECC PA3MHOKCHHUSL.

3. IlpnoGpeTcHre HABHIKOB MPOBEACHHS HAOMIOACHHA B IPUPOI-
HBIX U JTaDOPaTOPHBIX YCIOBHAX, OCBOCHHE METOJOB U3YUCHHS Xapak-
Tepa NPUCTIOCOOUTENBHEIX YEPT OPraHH3aLNHU H TOBEICHHS, JKHBOTHBIX
B PasHbIX CpelJaxX W MECTOOOUTAHMAX, YMEHHC MPAaBHIBHO COOparhb



U IpaMOTHO OpOPMHTE COOPaHHBIH MaTepuan HCOOXOAMMBIH CTYACH-
TaMm 111 OV AYINUX HAYYHBIX HCCIICAOBAHHM.

4. Cepbe3HOC BHUMAHUE BO BpeMsl VICOHOUM MPAKTHUKU YACTICTCS
mpoOaeMaM OXpaHbl )KHBOH MPUPOIEI, COXPAHCHHS MPUPOIHEIX 300- U
OuoreHo30B. OCHOBHBIM Tpynnam OCCIIO3BOHOYHBIX U TMO3BOHOUYHBIX,
MOJJICKAIMM OXPAHE, MOCKOJBKY OHHU HAXOAATCSA THOO MOJ yrpo3on
HCUC3HOBCHUS, TUOO YUCICHHOCTD U apean UX PE3KO COKPALIAIOTCS B
pe3vabTaTe MPSAMOrO UCTPECONCHUS, Pa3pyLICHUS HX MECT OOUTaHHS
WIH IO IPYTUM NPUIHHAM.

MPABUJIA IMTPOXOKIEHUS JIETHEN IIPAKTUKH

JTanbl OPOBEAEHHS IKCKYPCHH H HCCJIE0BAHHS

DKCKYPCHSI U HUCCIICIOBAHUE OCYILUCCTBISIFOTCS B HCCKOJIBKO 3Ta-
OB — MOATOTOBHTCIIBHBIH, COOpP Marepuana B MoJe, KaMepanbHas 00-
paboTka, 0000IIEHUE, MPAKTUYSCKOE HCIIOIb30BAHUE MOTYUYCHHBIX PE-
3VIBTATOB (B YAaCTHOCTH B KypcOBOU paboTe HIH IIKONBHOM Kypce
6uonorun). [locnenoBareIbHOCTE 3TANOB MOXKET OBITH APYTOH, STAIIbI
MOTYT TMOBTOPSATBCS B IMPOLIECCE KOPPSKTHPOBKH HCCIICAOBATCIbCKON
PpadOThI U 3KCKYPCHH.

IIpoTokoJibl padoThHI H AHEBHUKH HAOIHOEHH i

3anuce HAOIOAEHUHM UMEET B MOJIEBBIX UCCIIEIOBAHUIX HA3EMHBIX
¥ BOJHBIX MO3BOHOYHBIX MCKIOYUTEIBHO O0NbINOe 3HAUCHHUES. T0IpKO
3aIPOTOKOJHPOBAHHBIN (haKT HMECT MOTMHHYIO HAYYHYIO LICHHOCTD U
nmpeacTaBiasieT coOOM HACTOSINUE JOKYMEHT. 3amuch HAOMIOACHUH
HEOOXOIMUMO JC/IaTh Cpa3y Ke MOCie HAOMIOACHUS, HH B KOCM CIIydac
HC TOJIArasich HA MaMATh (JaXKE MPH HUCKIIOYUTCIIBHON MaMsITH OOHITHE
Pa3HOOOPA3HBIX BICYATICHUH MOXET OTPA3UThCS HA TOYHOCTH U J0-
CTOBEPHOCTH OTCPOUCHHOH (ukcaumu yBuaeHHOTO). [Ipr 3T0M MOXKHO
BECTH 3alKCh CHA4Ya a Ha AUKTO(OH, 3aTEM MEPCHOCUTH ¢ Ha 1upo-
BBIC WK OyMaKHBIC HOCHUTCIAHM. B 3amMUCAX Hy:KHO Pa3rpaHHYHUBATDH
TBCPAO YCTAHOBICHHBIC (DAKTBI OT JOTAI0K, MPCAIONIOKCHHUN U CBEAC-
HHH, COOPaHHBIX IYTEM ONPOCA APYTHX JIHLL.

CyIecTByeT HECKOIBKO CrIOCOO0B 3amucy HAOFOACHUH, HO HE3a-
BHUCHMO OT TOT0, KAKOH M3 HUX HUCHOIb3YSTCs, HEOOX0MUMO COOITIOIaTh
HEKOTOpPHIE O0LIHE MPABUIA!

e MPOM3BOAMTDH 3AMUCH HEMCIICHHO WIIH BCKOPE MOCIC HAOIIrO-
JCHHUS,



e 3anuch HAOTIOACHHUS JCTIaTh C MPEACIEHON TOUHOCTBIO U SICHO-
CTBIO;

¢ BCCrJa yKaseIBaThb AaTy, BpCMA, MCCTO U YCJIOBUA Ha,6J'IIO,Z[CHI/IH;

e 3amWCh ACNaTh Pa30OPUMBO, MO BO3MOXKHOCTH 0€3 COKparie-
HHUH;, CCIIM UCIONB3YIOTCS COKPAINCHUS, TO OHU PAacIIH(POBBIBAIOTCS
Cpa3y Mo BO3BPALICHUH C 3KCKYPCHH.

TmarenpHoe, akkypaTHOS OGOPMIICHHUE 3amHUCCH YPS3IBBHIYANHO
objeryaeT ux MOCACAYIONY 00paboTKy.B kauecTBe MOICBOrO MHEB-
HUKA yIO0OHO HCHO/Ih30BATh 3AMUCHBIC KHIKKH C MJIOTHOU OyMaroi, B
TBEepAOM mepemiere, popmara npubmmzureapbHo §x11 cm. Tpu Takom
pasMepe AHEBHUK CBOOOIHO MOMEINACTCS B KAPMAHE MOJICBOH KYPTKH.
3amucu genarotcs MarkuM (2M, B, HB) npocteiM kapaHzamoMm wiu
MIAPUKOBOH PYIKOMH, KEJIATCIRHO HA OJHOM CTOPOHE nucTa. J|HCBHUKH
HYMEPYIOTCH, U Ha IEPBOM CTPAHULIE ACTAETCA HAAIUCH, YKA3BIBAIOLIAL
nepuoa HaOmroACHUH, (GaMHIHIO aBTOPa M €ro aapec ¢ mpochdoil o
BO3BPAILCHUH B CIIy4Yac MOTEPH.

HauGosee pacnpocTpaHSHHBIM BHAOM JHCBHHKA SIBIISICTCS XPOHO-
no2uveckuii Oonesrux. Ero 4acto Ha3BIBAIOT OHEGHUKOM NePEUUHBIX 3d-
nuceti. B HeM HaOMIOACHHS POTOKOIHPYIOTCS €:KSTHEBHO U IO MOPSIA-
ky. B Havase 3anucH yka3elBacTCs YUCIO U ACHb HEJCTH, 3aTEM JACTCS
KpaTKasl XapaKTEpUCTHKA MOTOABI, JAJEEe — SKCKYPCUOHHBIM MapLIPYT
3a JCHb U, HAKOHCL, CJICAYET MOAPOOHOE U3TI0KCHHE MPOU3BEACHHBIX
HaOmoacHUH. Takol THCBHUK UMEET TC MPCUMYIIECTBA, YTO B HEM JC-
TANBbHO (PUKCHPYIOTCA XOX M YCIOBHS PAOOTH, TOUHO OTPAXKACTCH MO-
CICAOBATCIIBHOCTD PA3BUTUA CC30HHBIX HBHCHHﬁ, qTO IIO3BOJIACT
c(hopMHUPOBATh SICHOS MPEACTABACHHE 00 OOIMMX 3aKOHOMEPHOCTSX B
MPUPOAE B Pa3HBIC TOABL. A caMa TEXHHKA 3alUCCH B 3TOM CIy4ac Mak-
cumanbHo mnpoctasd. Cepbe3HBIM HEAOCTATKOM XPOHONIOTHYECKUX
AHCBHHUKOB ABIACTCA CIOXKHOCTD BbI60pKI/I JAHHBIX I1I0 OTACJIBPHBIM BH-
JaM, MECTOOOUTAHHSAM H APYTHM BOIIPOCAM.

Hpyroit BuaA AHCBHUKOB — npeomemHulli, nian memamuyeckuti. OH
YacTo HANMOMHUHACT JAOOPATOPHBIH KYPHAN, €ro CTPAaHHULBI OOBIYHO
HUMCIOT BHUJ Ta6J'II/ILI, B KOTOPBIC BHOCATCA AAHHBIC. Hepe,uKo JAHCBHHK
3aMeHseTcsl kapmoyukamu pasHoro (opmara. B HUX unm B THEBHHKAX
(PUKCHPYIOTCS CBEACHUS MO KAXKIOMY BHAY WIH BOMPOCY MOCIECIOBA-
TENBHO, MO MEPE HAKOIUICHUS, B 3apaHee MPOAYMAHHOH W MOATrOTOB-
acuuaoit dopme. Coaeprxkanue u dopmMa camMOil MPOCTOH KAPTOUKUA WM
TaOMUIIBI [TPEACTABICHBI HIKE.



Ne xaproukn

But sxuBoTHOT 0 (THE3/I0, OTIIEUATOK CJeJia U T.I1.)

Jlata B BpeMst HaOIIro JICHUs.

MecTo HabMOMEHHS

ACHOTHYECKHE XapakTeprcTHKH (t °C, HaITpaBJIeHue BETPa, OCaIKH)

®.M.0. HabmogaTens

Qdukcanust 3anuceli B BHAC TaONUL, OCOOCHHO B MPHIOKCHHH
Microsoft Office Excel, mossossier oOpadarsiBaTh AAHHBIC MO BHIAM,
OuoTONaM, CE30HAM, BPEMCHH CYTOK H T.J. 3aIONHATh TAKHE KAPTOUKH
WIN TaOJULIBI JKENATEIBHO CPa3y MOCIE 3KCKYPCHH.

Jenas mepBUYHBIC 3aMHCH B MMOJCBOM AHCBHHKE, XKEIATCIBHO 3a-
MACHIBATh HE TOJBKO IICIACBbIC HAOMIORCHM (HAOIIOACHMST OOBEKTA HC-
CIICJOBAHU), HO H JPYTHE HATYPATHCTHYCCKHE (AaKThI, KOTOPHIE B IO-
CIICAVIOIIEM aHAIN3E MaTCPUANOB HAOMIOACHHUN MO3BOMLT cAeaaTh 0o-
Jee TOYHbIC OLCHKH U BBIBOABI. Kak obpaszer paboThl MOKHO PEKOMEH-
Joearb pHeBHHK Y. JlapBuHa BO Bpems ero myremecTsHs Ha «burme»
(Hapsun, 1935).

CoBpEMEHHOE TIOJIEBOE  300JI0TO-3KOJIOTHIECKOE  HCCIIEI0BAHIE
JOJDKHO JOTIOMHATBCS TpadHUecCKUM MAaTCpUAIOM — KapTOCXCMaMH,
pucyakaMu, GoTtorpadusaMu, a TaKKe ayIuo- U BUACO3AIHCIMH.

Kapma wnu nnan mecmnocmy HEOOXOAUMEI AT MOIEBOH pabOTHI
KaK B ICPHOJ MOATOTOBKH, KOTAA MPOUCXOJUT NMPEABAPUTECIBHOE 3a04-
HOC O3HAKOMJICHHE C PaliOHOM M HAMCYAIOTCS OCHOBHBIC VUACTKH H
MapLIPYTHL, TaK ¥ BO BpeMs paboThl B mone. [lostoMy ciaenyeT 3apaHee
obecrieunThb ceOs1 KaK MOKHO 0oJjiee MoAPOOHBIMH U TOUHBIMH KapTaMH
U IJIaHAMU WU paciIu@poOBaHHBIMY IIAHIIETAMH a3po-poTo,- H KOC-
MHYECKOH CBEMKH. B CEBEpHBIX JIECHBIX paliOHAX MOJKHO HCIIOIB30-
BaTh IUIAHBI JIECIIPOMX030B C HAHCCCHHOH HAa HUX KBAPTAIBHOM CETHIO,
CHJIBHO 00JICryaromed He TOJMBKO OPHECHTHPOBKY HA MECTHOCTH, HO U
HAHECCHHE Ha KapTy HYKHBIX 300J0TY JaHHBIX. YacTo KBapTaibl HMe-
IOT CTOPOHBI BCETO B | KM, a B mpejenax KBapTaia HA IUIAHC MOTYT
ObITh 00O3HAUCHB! TAK HA3BIBACMEBIC «BBLACIBD), T.€. OTACIBHBIC VIACT-
KH Neca Win Apyrux yroani. Takue moapoOHBIE MIAHB! MPEACTABISIOT
HUCKITIOYUTEIBHYIO IEHHOCTD B VI0OCTBO.

[Tone3npii mnaHoBO-KapTOrpadUUECKH MaTepral MOMKHO MOMY-
YUTh B MCCTHBIX OpraHax VIPaBICHHS, OXOTHHYBHX XO3SMCTBAX, a
TaKKe V reojoroB, MOYBOBEIOB U v reoboTtannkos. ['eoborannuecckue
KapThl U IJIaHBl 3aCTY>KHBAIOT HANOOMBIICTO BHUMAHUS B CUITY HCKIIEO-
YUTCIBHOTO 3HAYCHUS PACTUTEIBHBIX COOOINCCTB A1 SKH3HU JKHUBOT-
HeIX. KapTel pacTuUTEIBHOCTH JArOT MCXOAHBIA Martepuan i




MOCTIEAYIOMIEH 300JI0T0-3KOJIOTHIECKON OleHKH. KapTsl u cxeMsl mc-
OOJB3YIOTCA AJId OPUCHTUPOBAHUA HAa MCCTHOCTHU, AJII HAHCCCHHUA Ha
HHUX MapLIPYTOB, VICTHBIX THHUH, MPOOHBIX IUIOMAJOK U T.J., & TAKXKE
JUTs1 OHOCBEMKH, T.C. [Tl HAHCCCHHSI HA HEC PA3THYHBIX CHCLHATBHBIX
300JIOTHYCCKUX JAHHBIX — PACIPOCTPAHCHUS HanOOICE BAXKHBIX BHIOB
JKHUBOTHBIX, MCCT UX MAaCCOBOTO CKOIUICHUA, SUMOBOK, HyTeﬁ MI/II‘pa,LII/Iﬁ
W KOYCBOK, IINTIOTHOCTH HACCJICHHA, YHUCJIICHHOCTH, MCCTOHAXOXKIACHUA
HOD, THE31, KOJOHHH, COJIOHLIOB, BOJOIOCB, PACTIPEACICHHS KOPMOBBIX
PeCypCoB, H30XPOH (HCHONOTHUCCKUX SBICHUH U T.I1.

Ecnu BO3HHKAeT HEOOXOAWMOCTh KAPTHPOBAHUS OTACTBHBIX HE-
0OJIBIINX YYACTKOB, MOYCMY-THOO OCOOCHHO BAXKHBIX Uil PabOThI —
BOJOCMOB, 3aCCIICHHBIX OH,Z[anOI\/'I, BBIXYXOJIbIO WJIHW BOAOILIABAOIIUMU
NTHI[AMH, KOJOHHH, HOP HJIM THE3/, TO HCOOXOMAMMO MO3HAKOMHUTHCS C
MCTO,Z[I/IKOI\/'I FHaSOMCpHOﬁ CBbCMKH XOTA 6LI B KPaTKOM H3JIOXKCHUU U
BKIIIOUHTh B HAYYHOC CHAPHKCHUE HEOOXOAMMOE AN Hee 000pyAoBa-
HHE: IIAHIICT, KOMIIAC, TPEXTPAHHYIO JTHHEHKY, MHJUIUMETPOBYIO Oy-
Mary, JKeJIaTe/IbHO LIaroMep.

OCHOBHBIE 9TAIIbI BBITIOJHEHUS PABOTbI

1. Boanasi ¢payna (pex b Kunens, Camapa;, MEIKHE 3aKPBITHIC BO-
JIOSMBI).

Llear paboThl: U3yUCHHUE BHUAOBOTO COCTABA OCCIO3BOHOYHBIX U
MO3BOHOYHBIX YKHBOTHBIX JAHHBIX OHOTONOB: 00CICI0BAHHE BOJAOCMOB,
SBIISIFOLIUXCS. MECTOM BOJOMOS, HA MPHUCYTCTBHUEC MOJITIOCKOB H PaKo-
00pa3HBIX - NPOMEKYTOUHBIX X03CB MAPA3UTHUCCKIX YCPBEH.

[IpoBectn oOcneaoBaHKME BOJOEMA W COCTABUTH CTO XapaKTCPH-
CTHKY.

IMponabnrogaTek 3a MOBSACHUEM MTHUL] (TIONICT, MJIABAHUS, TUTAHNC
u T. A.). OnpeaeauTs OCHOBHBIC BHABI MTHL, OOUTAIOIIHX B JAHHOM
ouoTone (J4aiiku, Kpauky, YTKH, KyJIHKH, HATUTA | Ap.).

Haiitu cnenpl sKH3HEACATCTEHOCTH MIICKOIHTAOIIUX (HOPHI, MO-
TPBI3BI U T. 11.).

Omnpenenuts BUAOBOH coctaB aMmpHOUN U penTuwinid: npoHadIIo-
JATh 33 UX TOBEIACHUCM.

IMponabmrogaTe 3a MOBSACHHUEM OCCIMO3BOHOYHBIX >KHUBOTHBIX B
BOAC W TpuOpeKHOU 30HE. OTNOBUTh OCCIO3BOHOYHBIX KHBOTHBIX C
MOBEPXHOCTH BOABI U IPUAOHHOM YacTH Bogoema. OOpaTHTh BHUMAaHUC
Ha Pa3HOOOpa3ue aJanTaluy BOJHBIX OOUTATEICH B CBA3U C YCIOBHEM
WX YKHA3HH.



Wayuute oprannamel mpecHbiX BoA. [InaHkToH, GEHTOC, HEHCTOH,
MEPUAOHTOH, prIOa. [TuTaHHe BOMHBIX dKHUBOTHBIX H MECTOABI VUCTA.

2. HazemHo-BO3ay1IHASL (payHA OTKPBITHIX OHOTONOB (JIyT, IO-
ae, jec, pation KuneabCkuil u AeKCEeBCKUil, ).

Lenasr paGotei: u3yuurh hayHy OCCIIO3BOHOYHBIX H  IO3BOHOY-
HBIX >KUBOTHBIX JAHHBIX PAHOHOB.

NMayuute 6ecno3BOHOYHBIX, HIMCIOIINX MOJC3HOC M BPEIHOE

3HAYCHUC B CEJILCKOM XO3MHCTBE (OMBIIMTENH, BPCAUTCIH CCIb-
CKOXO3SIICTBEHHBIX KYIbTYP, SKTOMAPA3NUTHl JKUBOTHBIX).

BeinonneHue paboThi:

[IponabnrogaTe 3a MOBEACHHEM HACCKOMBIX OTKPBITHIX OHO-
TOMOB, 0OPATUTh BHUMAHUE HA HACCKOMBIX-OMBUIUTEIICH U BPEAUTEICH.

Mayaute 0COOCHHOCTH CTPOCHUS TMOYBCHHBIX OOHTATENCH,
CBSI3aHHBIC ¢ OCOOCHHOCTIMH UX OOUTAHUSL.

IIposectu cOop OOUTATE/ICH MOYBHI.

[TozHakoMHUTBCS ¢ OOWUTATCNSAMH OTICIBHBIX APCBECHBIX H KY-
CTapHUKOBBIX MOPO/J, MHEH, TOBAICHHBIX ACPCBHEB.

WMayuute BHOOBOHW coctaB aMpuOuMi W penTHINHA, OOHTAO-
IUX B OTKPBITHIX OMOTOMAX.

Omnpenenuts BUAOBOH COCTaB OpHUTOMAYHHI JIyTa, MO, JIeCa.

Haiitu crieapl xu3HEACATCIBHOCTH MICKOITUTAOIIHX .

3.CTparerusi oxpaHbl NPHPOABIL.

OxpaHa npupoasl B YepTe ropoja (mapku, HaOCPEIKHEIC U T. 1.).

Bronoruueckas 04ucTKa CTOYHBIX BOJ.

1. MeToasl OMOIOTHYESCKOH OYHUCTKH (BOJOKAHAN, OYHUCTHBIC CO-
OPYXKCHUSA).

2. Kontpoar 3a MeToAaMu OUOJIOTHYICCKOM OUHCTKHA CTOYHBIX BOJ
(ueHTpanpHas 1a00PATOPHS BOIOKAHAA).

3. OdopmiecHue nueBHuKa (Kadeapa).

4. O3nakomiieHre ¢ padoToii 00JIACTHOr0 KOMHTETA MPHPOA-
HBIX pPecypcoB.

1. O3HakoMIICHHE C OPTaHNU3ALHOHHON CTPYKTYPOH KOMHTETA.

2. Meroas! kKoHTpOIA 32 OHochepoi (MOHUTOPHHT).

3. MeToapl 3KONOro-XUMHUCCKOTO AHATN3a MPOMBIIIICHHBIX U
C/X TMPEATIPUATHE, BOJ, TOYB H BO3AYXA CAHUTAPHBIX 30H OONACTH.

4. OdopmacHue JHCBHHUKA U MPOBSACHUC 3aUCTHOTO 3AHSTUS

[Tony4yenHrle B mponiecce paboThl, JAHHBIC €KEIHEBHO 3aHOCITCS
B JHCBHHK, TaM JKC JCJIAIOTCS HCOOXOJUMBIC 3apUCOBKH. B KkoHIRC



MPAKTUKH KAKIBIHA CTYACHT IPCICTABIACT JHCBHUK U OTIYUTHIBACTCS IO
pe3yapTaTaM MPOBCACHHBIX UCCICIOBAHUH.

Ilepeuens, n1aGopaTopHoro odopyaoBaHusi, MATEPHAJIOB, CHA-
PSISKEHHS JJIs1 POBEAECHHS MOJIEBbIX HAOIIOAEHHIA

Jis BBITIOSHCHMS 3a4aHUN MPAKTHKH CO3MAKOTCSA Opuraabl u3 3
uenoBek. Kaxknas Opuraga 10/KHA UMETh:

1. cadoxk;

2. CTeKISHHBIC OAHKH - 3 IIT;
3. gamkwu [lerpu | - 2 m;

4. TNUHIET,

5. TaKeT MONMH3THICHOBBIH,
6. Bary;

7. mapmo;

8.6ymary;

9. mpocTeIe KapaHaIH;

10. MEKpOKATBKYIATOD;

11. rooBHBIC YOOPHI.

[IpakTHka B moaHOM O0BEME BKIIOUACT Pa3dcibl: 30010TUA OE3-
MO3BOHOYHBIX M MO3BOHOYHBIX.

B kxoHLIe MPaKTUKU KaXIBIH CTYACHT JODKEH OPOPMUTH AHEBHUK
(ITpunoxenue 4) u OTUET O MPAKTHKE.

PABOTA 1. METOJAUKMU AJId CBOPA
BECIHIO3BOHOYHbBIX ’KMBOTHBIX U IIO3BOHOYHbIX

Ienv pabompi: OCBOUTh METOAMKH /151 COOpA OCCIO3BOHOYHBIX H
MO3BOHOYHBIX OOUTAIOIINX B PA3THYHBIX SKOJOTHICCKHX YCIOBUAX.

Qbopyooeanue u crapscerue. SHTOMONOTUUCCKUN CaueK, JKC-
raycrep, MOPHJIKH, CAY0K BOIHBIH, CAYOK AT JOBJH B BO3AYXE, OIOK-
HOT, KapaHJall, pyJeTKa, BEepeBKa, Oemas TKaHb, COBOK, H Jp.

Hns m3ydeHus: OSCIO3BOHOYHBIX M MO3BOHOYHBIX KOTOPBIC OOH-
TAIOT HAa PAa3JIUYHBIX SKOJOTHUYECKHX HUIIAX U B 3KOJOTHYCCKHX YCIIO0-
BUSIX, HCOOXOAMMO HCIIONB30BATh PA3THYHBIC METOJUKH.

Jns cocTaBneHus oT4YeTa O NETHEH MPAaKTHKE HCIonb3yhTe (/Ipu-
J0oHcerHue 2).
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TyJa MyCOP U IPOJOKAIOT KOCHUTh. [Ipn BEIOOpKE HACCKOMBIX M3 cad-
Ka MONE3HO TYT XE MPOHM3BECTH NCPBHYHYIO COPTHPOBKY: Oomee
HCI)KHBIX HACCKOMBIX (KIIOMOB, MEIKHMX 0ab04YeKk M T.II.) IIOMCCTHUTH B
OTJACAbHYIO MOPHIIKY (puc. 4.).

ITpu GobIIOM KOJUYESCTBE AKTUBHO JBUTAIOIIUXCS HACCKOMBIX U
MajioM HAaBBIKC HX Pa3dopa B JKUBOM BHAS MOXKHO MOMEHIATH YacTh
MEIIIKA ¢ MOMABIIUMH TyAa HACCKOMBIMH B TMOJUITUICHOBBIM MAKET C
3pUPOM WM JPYTHM YCHIIUISIFOIIAM BEIIECTBOM — B OOJBIIVIO «MO-
PHIKY». MEIIOK ¢ HACEKOMBIMH M MYCOPOM CIEAYET MPH 3TOM He-
CKOJIPKO pa3 MEPEKPYTUTh, a OMYCTHB €r0 B «MOPHIKY» — 3aTSIHYTh
rOPJI0 MAKCTa BEPCBKOH WIIH PE3UHKOM. B MOpHITKE MpU 3TOM KOHIICH-
Tpalus yChIIUISIFOIIETO BEISCTBA AOKHA ObITh OOJIBIIC, YeM B OOBIU-
HOU MOPHIIKE —CIEAYET MOJIOXKHUTh B MAKET HECKOJIBKO OOWIBHO CMO-
4eHHBIX BATOK. COACPKUMOE MEIIKA B «MOPHIIKEY CICAYET HECKOJIBKO
pa3 mepeTPIXUBATh, OKUAAS, MOKA BCE HACCKOMbIC MOrHOHYT. Takoi
€noco0 HECKOMBKO XYIKe APYTHX, TaK Kak TpeOyeT OoNbLIc BPEMEHH —
o 15-20 MuHYT OcIe KaKI0M CEPUH B3MaXOB.

Kocute MoxHO Be3ze, mo moOoi TPaBIHHCTOH PaCTUTEIBHOCTH,
MO KYCTapHUKAaM, MO0 HWKHUM BETBAM AcpeBbeB. OcoOeHHO Oorareie
VKOCBHI JAIOT CHUJIBHO 3apOCHINE IMYCTHIPH, NOWMCHHEIC JyTa, JICCHBIC
MOJISIHBL M OMYIIKH. B pasnudHbic 4ackl AHS JOBITCS Pa3HBIC HACCKO-
MEIC, O3TOMY KOCHTh CICAYET HE TONBKO XHEM, HO M Beuepom. He
CTOUT KOCHTB PAHO YTPOM IO POCUCTOH TPaBE HIIH MOCIC JOXKIA: CAYOK
HAMOKAET U OOJIBIIHHCTBO HACCKOMBIX B HEM CHITBHO TIOPTUTCSL.

Ilpu xomicHUH CACIYET WATU MPOTHB CONHIA, KOCS MEpe] COOOMH,
TaK KaK TCHb COOMPATE/Is, YVIIABIIAS HA PACTCHHUS, CIIYTUBACT CHISIINX
Ha HUX HACCKOMBIX (OHH MAaJAOT HA 3EMITIO HITH JICTAKOT).

CGOop HACCKOMBIX METOAOM KOIICHHUS SIBIISICTCS OJHOBPEMCHHO H
CaMBIM PACIPOCTPAHCHHBIM METOJOM YYETA ILIOTHOCTH HACCKOMBIX.
Ilpu yyere mIOTHOCTH, PHACPKUBAKOTCS KECTKOTO CTAHIAPTA B Pas-
Mepax cauka H crnocobe KOLWICHUS — NPUMCHACTCS Cau0K C TUAMETPOM
obpyua 30 cMm, rayOuHOM Memmika 65 ¢M u JuHoM pyuku 1-1,5 M. Yuer
nposogat Ha 50 umu 100 BocbMepKOOOPA3HEIX B3MAXOB.

V4YeTHBIN MapHIpyT JO/DKCH MPOJCTraTh 4epe3 HAuOOJICe THIHY-
HYIO U JOCTaTOYHO OJHOPOIHYEO MECTHOCTb.

Jns pacyera YUCICHHOCTH HACCKOMBIX Ha €AMHULYY ILIOIIATH HC-
noJib3yeTest opmyna:

P=N/2RLn;
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rae P — xomawuecTBO HacekoMbix Ha 1 KBaaparHb METp (IJIOTHOCTB),
N — 4yncno HaceKOMBIX, MOWMAaHHBIX NpH KowmeHuH, R — pagnyc cavuka (B
metpax), L — cpeansst AmuHa myTH, IpoXoAnMas 00pydeM cadka mo Tpa-
BOCTOIO MMPH KAKIOM B3Maxe (B METPAX), N — YHUCIO0 B3MAXOB CAUKOM.

Hiis aroro cmocoba MOBAM HCHONB3VIOT JISTKHUH 3HTOMOJIOTHYC-
CKHUH CavoK.

JaHHBIM METOIOM JOOBIBAIOT AHCBHBIX (M OTYACTH HOYHBIX) Oa-
0oueK, CTPeKo3, ABYKpbLIbIX. OQueHb yA0OHA JOBISI HACCKOMBIX BO
BpeMst jieTa Ha BeuepHel 3ape. CTos TULOM K 3aKaTy, MOKHO pasiu-
4YaTh B BO3AYXC AAKE OUCHb MEJIKHX Hacekombix. Jlyummue mecra mis
TaKOH JIOBIIM — OMYIIKH, JECOCCKH, CKJAAbl JPOB U OPEBCH B JieCy, O¢-
pera cToSIHX BOJOEMOB'.

Mertoa- j10BJIM HA JIETY, TIPU JIOBIC HPOJICTAOIIEIO HACCKOMOTO
Ca4yKOM OBICTPO MPOBOASAT B BO3AYXE, a MOHMAB €TO Cpa3y ke IMOBO-
PadUBAIOT CAYOK TaK, YTOOBI MEIIOK MEPCKUHYJICI Yepe3 oOpyd, HE aa-
Bas MOMABIICMYCSI HACCKOMOMY BBLICTCTh.

IIpu 10BIC HACCKOMBIX, CCBIIUX HA LBETHI HJIH JIHCTHSI, CAYKOM
OBICTPO MPOBOASIT MO LBETKY TaK, YTOOBI 3axBaruth Hacekomoe. [Ipu
JIOBJIC HACCKOMBIX HA KPYIHBIX 30HTUYHBIX PACTCHUIX HYKHO CJICIAUTDH
3a TeM, 4TOOBl HE COMBATH CAYKOM COLIBETHS. OHO MOXKET CIIY>KUTh ME-
CTOM JIOBA MHOTO JHEH MOJAPSA.

PABOTA 2. CBOP U YUET HACEKOMBIX
JIOBYIIKAMMU BAPBEPA

ITOT METOA MPUMEHSCTCS It COOpa Pa3HOOOPA3HBIX MOI3AFOIINX
HACCKOMBIX, JKUBYIIUX B IMMOACTUIIKC U HA MOYBC.

CTGKHHHHLIC HUJIN KOHCCPBHBIC 6aHKI/I, II1aCTMACCOBBIC CTAaKAHYIH-
KU WUIH KCCTAHBIC MUJIUHAPBI 3aPbIBAIOT B 3CMJIIO Tak, IITO6I>I nux Kpaﬁ
Haxomuncs Ha ypoeHe 3emmn. HeoOxoammo mo3aboTHUTBCA O 3aInuTe
3THUX JIOBYIICK OT A0S (HAKPBITH MX ACPEBSIHHON INETIKOW, KAMHEM,
KyCKOM Imudepa U T.4.), HO Tak, YTOOBl HACCKOMBIC MOTIH 0€3 TpyaAa
NPOHUKHYTh NOJ KPBIIIY 3AIATHOIO MPEAMETA.

HHoraa Ha AHO MOBYIIEK KIAAYT MPUMAHKY — JUKEM, KYCOUKH M-
ca, opmanun. B sToM cnyuae, omHako, MO JaHHBIM Takoro cbopa He
MOTYyT 6I>ITI> paccuuTaHbl OKa3aTc/In YUCJICHHOCTU. .HOByH.IKI/I npoBC-
PAOT U YUCTAT CKCAHCBHO. PaccraBiagror UxX IO JTHHHH — «IMHCHHOH
TPAHCEKTOH» (KaK MPAaBUJIO MO JIMHHUH, NCPSCCKAIOLICH pa3HbIe MECTO-
oOUTaHUS W OHOTOMBI) WIH JICHTOYHOW TPAHCCKTOH, OOpa30BaHHOMN
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JBYMS THHCHHBIMU TPAHCEKTAMH € PACCTOSHHEM APYyr OT apyra B 0,5
win 1 M. [Ipu 3ToM LMIHHAPBE MOTYT PacHoONaraTthCs Kak HA OXHOM
VPOBHE B 00CHX TPAHCEKTAaX (IOMAPHO), TAK U B IAXMATHOM MOPSAKE.

Jns oT7I0Ba NMOYBCHHBIX M HAITOYBCHHBIX HACCKOMBIX HCIOIb3Y-
IOTCS TAKXKE TPAHLICH (KAHABKH), HA JHE KOTOPHIX TAKXKE BKAITBIBAIOT
J0BYIIKH. BepxHUii Kpaii TOBYIIECK JOKCH HAXOAUTHCA HA YPOBHE JHA
kaHaBky. [lluprHa KaHABKH, IPU 3TOM, AOJKHA OBITh PABHOW IIUPUHE
ropia JOBYLIKH, a rayonHa —10-15 cm.

Jns u3ydeHUs HACCICHHUS HACEKOMBIX Ha OOLIMPHBIX TCPPUTOPH-
X, WIM NPH H3YUYCHHH OHOTOMUYCCKUX Pa3NUYud B HACCICHUHU Hace-
KOMBIX, TPAHIICH BBIKAIMBIBAIOT MO JTHHUM, NPOXOIIIICH Uyepes3 pasHblc
6uoTonbl. Jln1 MHUKpPOCTALMATBHBIX KE HCCICAOBAHHUN, TIAC TIaBHBIM
ABISICTCSL OOCICIOBAHNE JOKAIBHOTO VYACTKA TCPPUTOPHH, PECKOMCH-
JOYETCS MCIONB30BaTh KPECTOOOPA3HBIC KAHABKH, HA MEPECCUCHUH KO-
TOPHIX BpBITA MOBYIIKA (OaHKa, ctakan). HepaunoHansHo aenarh Takue
KAHABKH JIMHHCC 3-4-MCTPOB.

PABOTA 3. METO/JbI YYETA YUCJEHHOCTH IITHUL]

Ienv pabombvl: HAYHUMBCA UCNONB306AM® MEMOOUKU OJi KOIUYE-
CMBEHHO20 Yyuema nmuy.

Obopydoeanue u cHapsocenue: OIOKHOM, KAPAHOAUL, OUHOKID,
onpedenumens nMuY, pomoannapam.

Hns onpeaeneHus ydaeTa YUCICHHOCTH NTHI] UCTIOMB3YIOT TPH OC-
HOBHBIC TPYIIIBI METOTHUK:

1) meromuku kaprorpadupoBaHHS TEPPUTOPHH (ILIOLNATOYHEIC
VUEThI) IPUMEHSICTCS TIPH HEOOXOANMOCTH MOTYIUTh TOUYHBIC (OITH3KHC
K aOCONIOTHBIM) AaHHBIE O YHUCICHHOCTH PasHbIX BHIOB HA JAHHOM
KOHKPETHOM VUACTKE TEPPUTOPHH;

2) METOJAWKH THHECHHBIX TPAHCCKTOB (MapIIPYTHBIC YUCTBI) IS
MOJIYUCHHUS CHJIAMH OTPAHUYCHHOTO YKC/Ia HAOFOAATSICH JaHHBIX 00
OTHOCHTEIIBHBIX IFIOTHOCTSX HACCJCHHUS NTHL B Pa3HbIX OHOTOMAX MPH
HX HeOOIBIIOH MO3AMIHOCTH,

3) METOAMKH TOUYCUHBIX YUICTOB (TOUCUHBIC YUCTHI) TSI CIICIKCHHUS
32 M3MCHCHHMSAMH YHCICHHOCTH Pa3HBIX (MOJACTBHBIX) BHIOB, a TAKXKE
JUTSL UICCTICAOBAHUM B OUCHb MO3aWYHOM JaHgmadre.
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O0mue Tpe0OBAHHSI K HNPHMEHEHHI0 METOAOB MAapIUPYTHBIX
y4€TOB NTHI

MeToAuKH MapIIPYTHBIX YICTOB PACCUUTAHBI, B IICPBYIO OUYCPEIb,
Ha 00cneaoBaHre OONBIINX MO IUIOMATH TEPPUTOPHH —IUIOMAABI0 HE
meree | kBagparHoro kumomerpa. [Ipu oOcne 0BaHUM TAKOTO YYACTKA
VYCTHBIH MapUIPYT CIACAYET MPOJIOKHUTH MO-BO3MOKHOCTH MO IPSIMOI
(mMonB3ysICh, HAPUMEP, KBAPTAIBHBIMH NPOCCKAMHU) MU CJICTKA U3BH-
JAUCTOH MuHMU (HATPUMED, N0 JICCHOH Aopore). MoxkHO, pu 3TOoM, 3a-
KJIaJbIBATh M KOJIBLICBBIC MAPLIPYTHI, HO TaK, YTOOBI AUAMETP KPYrOBO-
ro MapuIpyTa WiH NSPHMETP 00CICIYEMOro KBaapara OblIH HE MCHBIIC
1,5-2 kM.

Ecmu HeoOxoaumMo uccnaeoBaTh HEOOMBIION YYaCTOK MECTHOCTH
(¥ TOABKO UMCHHO 3TOT) oA b0 MeHee 0,5 KB.KM., MOJIB30BATHCS
MapIIPYTHBIM METOJOM HCIKEIATEIBHO — MOC/C MEPECUcTa JAaHHBIX HA
IUIOMIAAh OH JAaCT HCKKCHHBIC PE3yabTarbl. B sToM ciayuac my«mie
HCTIOIb30BATh IUIOIIAT0YHBIH VICT HITH VUCT B TOUKE.

B necHo# MecTHOCTH MapuipyT yAOOHO IUIAHHPOBATH IO MPOCE-
KaM M J0poraM, ¢CIH OHH JOCTaTOYHO Y3KHC, YTO HC BIMSICT HA pas-
meuienue nrun. Creayer u3derars MPoJCraHis MapIIpyTa Mo rPAHHLC
MEKIY ABYMS Pa3HbIMH OHOTOIIAMH (OCOOCHHO — IO ONYIIKAM).

VY4eTuuK JODKSH HATH [0 MAPLIPYTY MEJICHHO U YaCTO OCTAHAB-
JMBATHCS, YTOOBI CIIYLIATh NTUL U 3anHCHBaTh HaOmoacHus. CneayeT
OTMETHUTh, YTO MOIOIMUC CaMEL[ MPHUHHUMACTCSA 3a mapy nruu. Ecnn
HAOMIOAATEIb HACT CIHIIKOM OBICTPO WM CIMIIKOM MCIJICHHO, pe-
3yabTaThl OYAYT HE CPaBHHUMBEI. PCKOMECHAYETCS Y4ET HPOBOIUTH CO
ckopocthio OT 1-1,5 km/dac (B rHE3m0BOM Cce30H) A0 2-5 kM/gyac (3u-
MOH) — B 3aBUCHMOCTH OT IIOTHOCTH IITHLI.

He pexomenayercst Oau3K0 W HAZONTO OCTAHABIMBATHCS BO3ZJIC
CHJIBHO BCTPCBOKCHHBIX MTHL, MOCKOIBKY TPEBOXHBIC KPHKH MOTYT
MPUBICYb COCCAHUX MTHL K JMHHH MaPIIPyTa.

Perucrpaunst nabarogennii Bo Bpems yueta BCe BCTpEUacMBIC
OTUIEL (32 HUCKIFYCHHEM TEX, YTO HAXOIATCS IMO3aaH HAOIIOZATEIIN)
PETUCTPUPYIOTCS HA CXeME KapTouku mapmpyTa (puc.10.), Ha koTOpoi
BCPTHKAJIbHBIMH JTHHUSIMU TOKA3aH CaM MapLIPYT M MOJOCH! O 25 M
1o 00euM €ro CTopoHaM (TJIaBHAS MOIOCA YICTA).

OcraBasieTcst MECTO M Tl OTMETKH IITHL, KOTOPBIC OOHAPYKCHBI
Janeme 25 M B AOMOJHUTEIBHOH rmosoce yueta. JBe momocsl BMecTe
00pa3yroT O0IIY O MOJIOCY 00CICAOBAHUS.
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B nmecHO# MECTHOCTH MaprupyT yAOOHO MIIAHUPOBATH IO IPOCE-
KaM M JOpOraM, €CJIH OHM JOCTATOYHO V3KHE, YTO HE BIMSICT HA pas-
memienne nrul. Ciaeayet u3deraTh NPONiCraHus MaPIIPYTa [0 MPAHUIC
MEKIY ABYMS Pa3HbIMH OHOTOIIAMH (OCOOCHHO — IO OMYIIKAM).

VueTuuKk JOMKESH HATH 110 MaPIIPyTy MEAJICHHO W YacTO OCTAHAB-
JAUBATHCS, YTOOBI CAYIIATh NTHIl U 3anKUChBaTh HAOMoAcHUS. Caeayer
OTMETUTh, YTO MOMIMUEC CaMel] NPUHUMACTCs 3a mapy nrui. Ecmm
HAOMIOAATEIb MACT CIUIIKOM OBICTPO HIIM CIHIIKOM MEIJICHHO, pe-
3yNbTaThl OyAyT HE CPaBHUMBI. PEKOMCHIYETCS YYET MPOBOIUTH CO
ckopocthio OT 1-1,5 km/dac (B rHE3m0BOM ce30H) A0 2-5 kM/yac (3u-
MOI1) — B 3aBHCHMOCTH OT ILIOTHOCTH IITHII.

He pexomenayercss OMHM3KO W HATONTO OCTAHABIUBATHCI BO3JC
CHUJIPHO BCTPCBOKCHHBIX MTHI], TOCKOJBKY TPCBOXKHBIC KPUKH MOTYT
MPUBJICYb COCCIHUX MTHUI] K JTUHHUHA MAPLIPYTa.

PerncTpanus HatGmrogzeHuii. Bo BpeMs yueTta Bce BCTpedacMBbIE
OTHLB (32 UCKIFOUCHHEM TEX, UTO HAXOAITCA MO3aaH HAOIIOZATCIS)
PETHCTPUPYIOTCA HA CXEME kapTouku MapmpyTta (puc.10.), Ha KoTopoi
BEPTHUKAIBHBIMH JTHHHSAMHU MOKA3aH CaM MapIIPyT M HOIOCH MO 25 M
Mo 00CUM €ro CTOPOHaM (TJIaBHAS MOIOCA VUICTA).

OcraBugeTcss MECTO M JUISI OTMETKH IITHII, KOTOPBIC OOHAPYIKCHBI
Jamemic 25 M B JOTIOJHUATCIBHOM MOJ0Ce yucTa. [[BC mOmocel BMecTe
00pa3yroT O0IIY 0 MOJIOCY O0CICAOBAHUS.

Ha mpasom kparo nucrta (mpu HEOOXOAMMOCTH HA ODOHX KPasdx)
HAHOCHUTCS KPaTKas XapaKTCPUCTHKA OMOTOMNA, s ya00CTBA — CHMBO-
gamu. ['OpHU30HTAIBHBIMHA JTHHUSMH TMOKA3BIBAKOTCS TPAHULIBI MEHKIY
OHoTONAMH HM/WIHM VIACTKH MapipyTa JHOH 100 MeTpoB.

Ha cxeme, HaunHAsA ¢ HIDKHETO Kpas, OTMCUYAIOTCA BCEC HAOIIOMC-
HUS C HMCIIOJB30BAHUCM VCIOBHBIX CHMBOJIOB M COKPAINCHHBIX HA3Ba-
Hui nrur. [ITumel oTMeUaroTesa OTACILHO B rmaBHOH (25 + 25 m)
¥ JOTMOJHHTSIILHOM IOIOCAX YYETa, 4 TAKXKE OTIACIBHO I KAXKIOTO
ouorona w/ wiu ast kKakaeix 100 MeTpoB MapipyTa.

Ipu xenanuu monyduts 00Jiee TOYHbIE AAHHBIE MOKHO Pa3OUTh
obcaenyeMy o mosiocy Ha 0osiee APOOHBIC KATCTOPHUH, HATIPUMEDP OTME-
Yas MTUI] OTACIBHO B monocax 10 10 MeTpoB (amst 3Tux mruil Kosddu-
uueHT OyaeT paseH 100), 20 metpos (K=50), 50 m (K=20) u . 1.

IMonyueHHsIe M1 KAKIOW MONOCH OOHAPY)KCHUS MPOU3BEICHUS
CYMMHpPYIOTCSI W 3anvchiBatoTcs B rpady | n Beidopku. [locne storo
MOJYYCHHOE YMCIO JACAUTCA HAa KOJWYCCTBO MPOWIACHHBIX C YUCTOM
KHJIOMETPOB.
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Mapuupyt Hara Bpewms

Iloronma
JlononHuTenbHas JlononuutenbHas
['maBHas moJioca buoron
roJyioca 110J10¢ca
ConoBeii 400m CMelaHHbIf
s 55 3999 Jniec:
Bopon ILt I'pau CocHa 2,
bepesa4,
300m JIy6 1.
IL.t 200m
CoCHOBBIH
Kykymika 100m
nec
Jlaren
Hayaino yyera

Puc. 10. Cxema kapTOUKM yueTa NTUL HA MapLUpPYTE.

Jlns nTuu, BCTpEeUYEHHBIX JIETAIIMMH, NPONHJIEHHOE pacCTOSIHUE
(L) 3amensieTcst Ha cymmapHoe Bpems yuerta B yacax (H), ymHO)keHHOE
Ha 30 — cpeHIOI0 CKOpPOCTH TosieTa nTull B km/vac:[ | n / (Hx30).

B rpade N naHHbie M0 MIOTHOCTH «CHUAALIMX» W «JICTALIMX» MTHIL
CYMMUPYIOTCAL.

JlaHHbIe MO YKMCICHHOCTH MTHILL JOJKHBI ObITh 3aHUKCUPOBaHbI B
oTyUeTe MO MpaKTUKe W BHECEHbl HEKOTOphle aomosiHeHus. Kaprouka
yyeTa NTHLL JOJIKHA npularatbes ¢ otueToM. ([lpunooicenue 3).

PABOTA 4. YCTAHOBJIEHUE
BNJIOBOI'O COCTABA ITIO3BOHOYHBIX
C ITIoMouib1O OpIMX 300JIOI'MYECKUX METO10OB

L]env pabomei: OCBOUTH METOAMKH IO MPU3HAKAM TOTBEPIKAALO-
L[{e HAXO0KIEHUE MO3BOHOUYHLIX )KUBOTHBIX OOMTAIOLIMX B OHOTOMAX.

Obopyoosanue u cuapsidcenue. OUHOKIIb, KapaHalll, pyJeTKa, Be-
peBka, (hoToarnmnapat, OWHOKJIb, IITAHTEIbLIUPKYJIb.

OO0mue ecrecTBEeHHOHAYYHbIE METOAbI MOJIeBOH padoTbl. Ya-
CTO HeOOXOJMMbIE JJaHHbIE MO0 MMKPOKJIMMATY THE3I WM HOp, MO 3a-
IIUTHBIM YCJIOBUSIM Pa3IMYHbIX MECTOOOMTAHUM, MapaMeTpaM Cpellbl
oOuTaHus (HarpuMep, MOYBEHHBIM), TIO COCTOSTHUIO KOPMOBBIX pecyp-
COB U T.[I. IOJY4YalOT, UCIIOJIb3YS MHOTOUUCIICHHbIC TPUEMbI U METOIbI.
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Oobwue 300n02uueckue mMemoost NOe6ot pabomsi OOBIYHO MOX-
PasAeIoT Ha:

e MCTOABI (payHHCTHUCCKUX HCCIICIOBAHHM, O3BOJISIIOLINE VCTa-
HOBUTh BHIOBOW COCTaB YKMBOTHBIX, OOMTAOIIMX HA HHTCPECYIOLICH
TCPPUTOPHH;

e METOABI KOJMYECTBEHHOMN OLICHKH MOMYJISLINM;

e MCTOJBI U3YUCHUS PASMHOKCHHS TIO3BOHOUHBIX KHBOTHBIX

e MCTOJbI U3YUCHUS TIUTAHWS KUBOTHBIX

e MCTOJBI U3YUCHUSA M PETHCTPAITHH AKTUBHOCTH YKMBOTHBIX

® MCTOJBI U3YUCHHsSI CC30HHBIX TCPEMCIICHUH KHUBOTHBIX, B YaCT-
HOCTH — MHTpaimii rul. Bee 3Tu rpynmsl MeTonoB UMEIOT crietmdute-
CKHE OCOOCHHOCTH NPH H3YYCHHH MPCACTABHUTEIICH Pa3HBIX KJIACCOB IO-
3BOHOYHBIX JKHBOTHBIX — KPYTJIOPOTHIX, KOCTHBIX PBIO, 3¢MHOBOIHBIX,
MPECMBIKAMOIIMXCS, MITULl U MJICKOMUTAIOLMX. B pamMkax MpakTHKH IO
300JI0TMH TIO3BOHOYHBIX O3HAKOMIICHHC C OCHOBHBIMH MCTOJAMH OCY-
LICCTBISICTCS Ha OOJICS MOCTYITHBIX 151 HAOIFOICHUEH BUAAX.

[Noaxapaynusanue. [lpu yMenoMm BeIGOpEe MecTa U BPEMEHH HaOJIO-
JCHUS TOAKAPAYIMBAHKC MO3BOJSCT TMO3HAKOMHTBCS C CaMBIMH COKPO-
BCHHBIMU CTOPOHAMH JKH3HH JMKHX JKMBOTHBIX M TIOJYUHTH WHTCPCCHEH-
LIME JAHHBIC 00 WX 3KONOTHH U noBeacHUH. OCOOCHHO MOJIC3HO YCTpau-
BATh 3acabl OKOJIO THE3M, HOP, HA MECTaX KOPMEIKKH, OKOJIO BOJOMOCE H
KyMaJIoK, Y COJIOHIIOB, HAa Oeperax 03ep u pek, rac O0poBas Ju4db COOUPAST
ragbKy, Ha TPOMax, MyTIX MEPEXO00B, IICPEICTOB HIIH HA MECTaX OCTAHO-
BOK BO BpeMst Murparuii. Kak skCkypcuu, Tak U Moakapay THBaHHUC JTyULIC
BCErO MPOBOAUTE PAHHHM YTPOM /I BEUCPOM.

[NoaxapaymuBanue AaeT eine OOJBLINE PE3YJIbTATHI, CCAH NPHME-
HATb NOOMAHUEAHUE HCUBOMHBIX HA TIAIY, TOJOC U T.1.

MeTtoauka KOJUIEKTHPOBaHUsI COOpaHHOro matepuana. OTios
JKUBOTHBIX, WX TPCTIAPHUPOBAHHC W 00paboTKa T UIATCIHHOTO Xpa-
HCHHI, C60p NPOAYKTOB KU3HCACATCIIPHOCTU KUBOTHBIX U UX XPaHC-
HHC — HCIPCMCHHBIC MPOLICAYPHI, COMPOBOKIAMIINC 300J0THICCKUC
HUCCICOAOBAHUS. KOHHCKTI/IpOBaHI/IC JKHUBOTHBIX, MMPUHAAJICKAINNUX K Pas-
HBIM KjJacCaM ITO3BOHOYHBIX JKHUBOTHBIX, HMCCT CBOH OCO6€HHOCTI/I u
ACTATTBbHO OMHUCBIBACTCA B CICHHUATIBHBIX PYKOBOACTBAX. B pPaMKax 06-
IICH MPAKTHKU 10 300JIOTHU MPEAYCMATPUBACTCS O3HAKOMIICHHC C HE-
KOTOpPBIMU NpUCMaMHU U MCTOAAMHU OTJIOBA, HNPCHIAPUPOBAHUA U AJIN-
TENBHOTO XPAHCHUS TONBKO aM(HOUH H MEJIKHUX MICKONUTAOMKX. [l
nprnapupoBaHud KHUBOTHBIX H CHATUA HCO6XO,Z[I/IMLIX npoMCpoB
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HPUJIOKEHUA
Hpunoocenue 1
Qobpaszey mumyasHo20 JUCHA OMYEMA O3HAKOMUMETLHOT NPAKMUKY

MuHHRCTEpPCTBO CENbCKOTo X03aticTBa Poccuiickoit @exeparmn
denepanbHOE TOCY AAPCTBCHHOE GHOIKETHOE
00pa3oBaTeIPHOC YUPEIKACHUE BBICIICTO 00PAa30BaHUS
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Cryaenra/xu 3orosa FOmusa AnexcanaposHa.
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Hpunoocenue 2
Obpasey mumyibH020 AUCMA 300AHUST O3HAKOMUMENbHOU NPAKMUKIY

MrunncrepcTBo cenbckoro xo3siicrsa Poccuiickoit ®enepannn
deaepanbHOE TOCY AAPCTBCHHOE GHOKETHOE
00pa3oBaTCIBHOC YUPEKACHUE BBICIICTO 00PA30BAHHS
«Camapckuii rocy JapCTBCHHBIH arpapHbIi YHHBEPCHTCT
dakynprera OHOTEXHONOTHH U BETCPHHAPHONW MEIHLIMHEL
Kadeapa «buoskonorus u Gpusnoaorus
CENBbCKOXO3SIICTBCHHBIX JKHBOTHBIX

3apanne
O 03HAKOMUTENBHON ITPAKTUKE

Cryaenra/xu 3orosa FOmusa AnexcanaposHa.
Ixypca nampasnenus 06.03.01. buonorus, npodune 6HO3KOIOrUL

( «xBanmudurarma «Gakanapp»)

Mecmo npaxmuxu: Camapckuii [AY mr.t Yers Kunensckuit

Cpox npoxoorcoenus npaxmuxu: ¢ 19.06.2022 r nol.07.2022 r.

ConepxaHre 3a0aHus HA NPAKTUKY (MEPEUCHD MOANCKAINX PACCMOT-
PCHHIO BOMPOCOB):
HNunuBunyanpHOC 3a1aHne

Hara Bpriaun 3aJaHus « » 20 .

PyxoBomutens nmpakTHku / /
TIOJITIICH N.0. amumng

[TpuHAT K UCTIOTHEHHIO / /
TIOATINCH N.0. amumna

«_ » 20 r.

Pyroeooumenu npaxmuxu: 3aiiuesa Jlunmnsa Muxannossa
Ot kadenps . buoskonorus U PU3HOAOTHSI ¢/X KUBOTHBIX

Kunens 20
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Ilpunoscenue 3
Obpasey 3anoaneHUs NIAHA O3HAKOMUMETbHOT NPAKMUKL

Inan (rpadvk) NPOXOKACHHSI MPAKTHKH

Haumvenopanue staron TIPOXOKICHU IIPAKTHKA

Cpoku
BBIIOHEHHUS

AyMTOpHOE 3aHITHE, 3HAKOMCTBO CTYJICHTOB C ATallaMy
TIPOXOKJICHUS JIETHEY TPaKTUKK U C TIPaBUIaMU TEXHUKH
0e30ITaCHOCTH.

Omnpepernenre GrioToma sl JATLHEHINIETO €ro hccie/oBa-
HUS

Hemonn3yst MeTomdeckoe ocobue, oa0op MeTOI0B JUIT
cOopa MaTepHaia.

OmpefieeHrie BUIOBOTO cocTaBa (QIIOPHI JAHHOTO 3KOTO-
Ia.

OrnpeJienenre BUJIOBOIO cocTaBa (OeCIIO3BOHOUHBIX WU
TI03BOHOYHBIX).

Ormicanue penbeda MECTHOCTH M HAXOXKIEHUS B OIU3U
SKOTOIIA: aBTOMAIMCTPAIBHBIX JIOPOT, IIPOMBIIUICHHBIE
TIPE/MIPUSITHSL, MyCOPHBIE CBAIIKH U.T. /T,

Ecin Tema npakTHKM CBSI3aHHA C THJIPOCHOHTAMH, TO
HY>KHO OIIpe/IeTUTh PU3HKO-XUMUUECKIE CBOHCTBA BOJIBL,
pH.

CocraBieHue OTYETa IO pa3jielly IPaKTUKH, OIMCAHUE
BUJIOB OECIIO3BOHOYHBIX W II03BOHOYHBIX He MeHee 30
ocolelt, yuuThIBas MecTO OOHUTaHUS, Pa3MHOXKEHUS (YKa-
3aTh B KaKoe BpeMsl rojfia Pa3sMHOKAKTCH 0codu U
CKOJIBKO Pa3 32 Ce30H, HJIH MeCSIII.

Ykasath B oTUeTe, METOJAMKH /ISl cdopa MaTepHaa,
(opmyJibl 115 OACYETA IO THOCTH.

IIpesenTanus cocTosImas U3 cHaijioB ¢ oTorpadpusiMu
BXOJIUT B OTYET.

19.06.22

20.06.22

21-22.06.22

23-24.06.22

25-26.06.22

27.06.22

28.06.22

29-30.06.22

3ayer

1.07.22

O0yuaromuiics / /

HOJITHNCH

PykoBoauTens NpakTHKH OT YHUBEPCHUTE-

Ta / /

IOAIIUCH
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N.O.Pamumua (obydaromerocs)
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Hpunoocenue 4

Obpasey mumynsH020 1UCMA OHEGHUKA O3HAKOMUMENbHOT NPAKMUK

MuHnCcTEpPCTBO CeNbCKOTo X03stcTBa Poccuiickoit @exeparmn
deaepanbHOE TOCY AAPCTBCHHOE GHOKETHOE
00pa3oBaTCIBHOC YUPEKACHUE BBICIICTO 00PA30BAHHS
«Camapckuii rocy JapCTBCHHBIH arpapHbIi YHHBEPCHTCT
dakynprera OHOTEXHONOTHH U BETCPHHAPHONW MEIHLIMHEL
Kadeapa «buoskonorus u Gpusnoaorus
CENBbCKOXO3SIICTBCHHBIX JKHBOTHBIX

JHEBHUK
O3HAKOMHTENLHOH NPAKTHKH

Crynenta/xu 3otoBoit HOmuu AnekcaHapoBHBI.
Ikypca Gakanaspuara no nampasieHuto 06.03.01- buogorus,

poduis «BHOIKOIOTHS

Mecmo npaxmuxu Camapekuii AY n.r.t Yers Kunensckuit

Cpox npaxmuxy: Hadano 19.06.2022 r
OKOHYAaHUE 1.07.2022r

Pyroeooumenu npaxmuxu: 3aiiuesa Jlunmnsa Muxainossa
Ot kadenps! . buoskomorus u GU3HOAOTHS C/X KHUBOTHBIX

Kunens 20
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Ilpunosncerue 5

Obpasey 3anoaHeHUs OHEGHUKA O3HAKOMUMENbHON NPAKMUKIYL

BeinogneHue 3aganuii u pabot

Jlata sramna

Ormcanue 3aJ[aHUSI BBIIIOJTHEHHOU pa60TI>I

I Ipumeuanus
PYKOBO/IUTEIS
IIPaKTUKH

19.06.22

20.06.22

21.06.22

23-24.06.22
27.06.22
28.06.22

29.06.22

AyJATOPHOE 3aHITHE, 3HAKOMCTBO CTYJCHTOB C
3TaraMy IPOXOKJICHUS JIETHEH TIPaKTUKU U C IIpa-
BIJIAMH TEXHUKH 6€30IIaCHOCTH.

CTyJIeHT caMOCTOSTENbHO IMIIET, YTO JIOILKEH
JieNaTh B TEUEHUH IIPAKTUKHA

Ornpejienienne OHOTOINIA YIS JIATBHEHITIETO  €ro
HCCIIE TOBAHUS

OOy4aronmuiicss caMOCTOSTENBHO OIUCHIBACT Me-
CTO Ha KOTOpOM OyJyT IIPOBOJMTCS JIalbHEHIIE
HCCIICTOBAHUS.

B manmoM oTyeTe 0 IpakTUKe CTYIEHT QUKCHpYeT
Bce ATambl B 6oJiee packphIToi popMe: OIHMCHIBAIOT
JKUBOTHBIX O€CIIO3BOHOYHBIX, II03BOHOUHBIX YYH-
TBIBasl MX CHUCTeMaTHdeckoe Ionoxkenue. Ob6s3a-
TENNBHO YKa3aTh aJIallTallMOHHBIE (OKpac, IIPUCIIO-
coOJIeHHe K OKPYKaIOIEH cpejie) IPU3HAKH STOTrO
TIEPHO/IA.

Taxxe ykazaTh B Kakoe BpeMs HacTylaeT Opau-
HBIN TIEPUOJI, OTIIUUACTCS JTH CaMel] OT CAMKH.
VYKazaTh I KUBOTHBIX MICKOIIMTAONX, CKOIb-
KO AeTEHBIIICH ITOSBIISETCS 3a OJJUH CE30H,

JIIsL IITUI-TIepeNieTHRIE NTHIBI WA HET CKOJIBKO
SUIl B KIaJKe M Kakue siflla 1o IBery. lakxke
HY>KHO yKa3aTb CKOIBKO pa3 3a CE30H 3TU IITHIIBI
OTKJIAABIBAIOT SIIIA.

Ilo pesyabTaTaMm oT4eTa obyuatoniuiicst Jenaer
BBIBO/I 110 CBOEil NMPaKTHKe (KOPOTKO H3JIaraer
KaK#e MeTOTHKH GhUTH IPUMeHeHbI , 171 cGopa
nHpOPMATIHA U eCIH HYKHO HCHOIb3yeT 01o-
METPHIO 110 YK CJICHHOCTH OPTraHu3MOB.

Ooyuaroiuics / /

TIOAIINCH N.0. Pamumua (obyuaromerocs)

PykoBoauTens NpakTHKH OT YHUBEPCHUTE-

Ta

/ /

1.0. ®amunms

IOAIIUCH

30
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HpeaunciioBue

B yuebHOM moco0uu paccMOTPEHBI OCHOBHBIC TCOPETHUICCKHE T10-
JOKEHHUSI COBPEMEHHOM HEOPraHUIECKOU U OPTraHUMUIECKON XUMUU, TIPE-
CTaBIICHO OMMCAHHC OCHOBOINOJATAIOLINX METOAOB MPOBEACHUS HCCIIC-
JOBaHUM, UCTIONB3YEMBIX NPH MPOBEIACHHH SKOJOTHYECKOrO MOHHUTO-
PHHT2 U ONPEACICHUH YPOBHS 3arpsS3HCHHA KOMIIOHCHTOB OKPYIKaK0-
mel cpeapl. YUeOHBIM Marepuan CTPYKTYPHPOBAaH U MPEICTABICH B
BUJC OTACIBHBIX 3aHATHH 0 COOTBETCTBYIOLICH TEMATHKE.

Leas yueOHOro mocodbus — gaTh OOYYAIOIIMMCS TECOPCTHUCCKHS
3HAHMS [0 BONPOCAM KJIACCH(HKAIINH OCHOBHEIX JIAOOPATOPHBIX METO-
JOB MPOBEACHUS UCCICIOBAHUM, O3HAKOMHUTh ¢ TAKUMH BHIAMH HCCIIC-
JOBAaHUM, KakK: KAUCCTBCHHBIM aHANM3, TUTPUMETPUUCCKUM aHAIU3,
COCKTPATBbHBIA METOA aHann3a, abcOpOLMOHHBIC METOIbI AHAITH3A,
BOJIBTAMITEPOMETPHS U MOISAporpadus v paaoM APYTHX.

B nporecce ocBocHus auctuuinHabl «METOIbI aHATN3a» 00y4aro-
LIHECS 3HAKOMATCS ¢ OCHOBHBEIM J1a00PaTOPHBIM 000PYAOBAHHEM, TIPH-
MEHIEMBIM B 3KOJIOTHICCKOM MOHHTOPHHIC, 3HAKOMATCS ¢ MCTOAAMH U
cpeicTBaMu HAONIOACHHS M KOHTPOIS 332 COCTOSHHEM KOMIIOHCHTOB
OKPY’KAaIOIIEH Cpebl: KOHTAKTHBIMH, AWCTAHIHUOHHBIMHA U OHOJIOTHYC-
ckuMH. OCBaUBAIOT TCOPETHUYCCKYIO COCTABIISIOMIYIO MPOBEACHUS KOH-
TPONMHUPVIOIIUX MEPONPUATHH MO OLCHKE VPOBHA 3arpsA3HEHHS aTMO-
cepHO BO3AyXa, BOXHEIX OOBECKTOB, & TAKIKE MMOYBCHHOTO MOKPOBA.

[IpencraBiacHHBIN B yIeOHOM MOCOOUH MaTepHal B COOTBETCTBHH C
(enepaabHBIM TOCYAAPCTBCHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM BbIC-
niero o0pazoBaHus U TPEOOBAHISIMH K PE3VIIbTATAM OCBOCHHUS OCHOBHOM
npodeCCHOHATPHON 00pa3oBaTeIbHON MPOrPaMMBl IO HAIMPABICHHIO
06.03.01 «buoaorus» cnocobeTByeT GOopMUPOBAHHIO MPOdecCHoHaTb-
HBIX HABBIKOB MPOBCICHHUS SKOIOTHICCKOIO0 MOHUTOPHHTA, GopMUpOBa-
HHIO Oa3bl 3HAHUH 0 Ta0OPATOPHEIX HCCICAOBAHUAX H O Ta0OPATOPHBIX
npudopax 1 06OPyAOBAHHH.



3ansTue 1. AHAIMTHYECKAs1 XUMHS, €€ TIPeAMeT, 3aJa4H,
3HAYeHHe H OCHOBHBbIe MoHATHs. Knaccudukanus meronos
a"Haausa. Texnuka 6e3onacHocTu npu padore B 1adopaTopun

Hess 3aHATHS — H3YYUTh KJIACCH(DUKALMIO METOIOB MPOBEACHHS 1a00paTop-
HOTO aHaTu3a. PacCMOTPETh MPEAMET | 33141 AHATUTHYCCKOM XUMHUH,

[Tonsatue «ananmu3» B punocodckoM cMeiciae — 3TO cocod Hayd-
HOI'O MO3HaHUA CYHIHOCTHU LCJIOr0 mMyTCM MBICJIICHHOI'O WIIN (ba,KTI/I‘IC-
CKOTO Pa3OkKEHHUsI €ro Ha coctaBHeie YacTH. CYIMHOCTh LICIOTO IO-
3HAIOT, BOCCO34ABAasi €r0 BOOOPAKACMBIM CHHTC30M, T.€. COCIHHCHUCM
JAHHBIX, MOJYYCHHBIX aHATU30M. B xumun npecaAMETOM UCCIICAOBAHUA
SIBIISICTCS. BELIECCTBO, CBOHCTBA KOTOPOTO OMPEICTSIOTCS Cr0 XHMHUC-
CKHM COCTaBOM. AHATH30M HA3bIBAIOT IPOLICAYPY MOTYUCHHS OIBITHBIM
oyTeM JAaHHBIX O XUMHUUICCKOM COCTABC BCIICCTBA. HOCKOJ'ILKy XUMHUYIC-
CKUM COCTaB HMCCT KAQUCCTBCHHYIO U KOJHMYCCTBCHHYHO XapaKTCpPH-
CTUKH, TO aHAIN3 MTOAPA3ACIIAIOT HA KA4eCTBCHHBIN M KOJTHUCCTBCHHBIN.
HCpBbIM YCTAaHABJIUBAKOT, U3 KAKUX KOMIIOHCHTOB COCTOUT BCIICCTBO
(atromoB, HOHOB, Monekyn®, (a3, QYHKIHOHATBHBIX H CTPYKTYPHBIX
TPYIII U AP.), @ BTOPEIM — HX KOJHYCCTBCHHOE COACPIKAHHEC B BEILE-
CTBE.

CrniocoObl ompeaeneHuss XUMHUSCKOTO COCTABA BEINECTBA HA3BI-
BaOT METOAaMH aHanu3a. Axamutuueckas xumus (AX) — 310 Hayka o
METOJaxX aHaIN3a, 3aJa4CH KOTOPOU SIBISCTCS Pa3paboTKa X TCOPETH-
4eCKOro 00OCHOBAHHMSI, CO3AAHNC HOBBIX H COBCPIICHCTBOBAHUC CYILC-
CTBYIOIINX METOIOB.

AX — oxHa U3 ApeBHCHIINX HAYK. METOABI aHANN3a psiia MaTepra-
JIOB, B OCOOCHHOCTH JparMeTaliiOB, «CyXuM myTem» (T.¢. 0e3 mepeBoaa
BCILIECTB B pacTBOp) ObLTH U3BECTHH ewe B JpesHem Erunre u JpesHei
rpeLII/II/I, Korga 4ucToTy MCTAa/Ia yCTaHABIUBAJIN IO LBCTY YUCPTHI Ha
uepHOH 0a3aTbTOBOM IJIACTUHKE, 3BOHY MOHETHI HIH TNIyOWHE HAAKYCa
Ha Hel u .. Hanpumep, miMpoko M3BECTCH CHOCOO OMPEACICHHS CO-
aepxanus cepedpa B 3071070l kopore Apxumenom (Il B. mo H.3.) mo
IIOTHOCTH €€ MaTepuaia (ICHCUTOMETPUUICCKUH METO), KOT,1a HEOOXO-
JUMBIH JJTs1 PAcUeTa IMIIOTHOCTH 00bEM KOPOHBI ObLIT HAMCH MO 00beMy
BBITCCHCHHOU €10 BOABI. Pazsurne AlTCKapCKOoro acjia, XuMuu, MeTali-
JYPrHUH, TOPHOAOOBIBAIOIICH NPOMBIIUICHHOCTH MOTPeboBano 06od1me-
HUA Pa3JINYHBIX U3BCCTHBIX NMPUCMOB U MCTOAOB aHAIN3d B HAYYIHYIO
JUCLHTLINHY .



Cunraeres, uro Hayano AX Kak HayKH OBLIO MOJIOKCHO B CEPEAHHE
XVII Bexa xumukoM PoGeptom boiinem, pazpaGotaBmiuM OCHOBH aHa-
JM3a «MOKPBIM» IMYTEM U BBCALIMM BIICPBHIC B MPAKTHKY MOHATHE «XH-
muueckuit anaau3y. C rex mop 3HaucHne AX HEYKJIIOHHO POCIO U B HAIIC
BPEMsI CTAIO ONPEACISIOLTNM JJ151 COCTOSTHUS HAYKH, TPOMBILIICHHOCTH,
SKOJIOTHH W 3J0POBbS HAPOJOHACEICHUSA B TIOOOM TOCYAAPCTBE.
AX — ¢AMHCTBEHHAS U3 XUMHU HE TOJBKO HE 3arpPsA3HSCT OKPYKAFOIICH
cpeJpl, HO U CIOCOOCTBYET €€ OUHCTKE. B HacTosee BpeMs HU OAMH
MaTepHal He MOCTYNACT B MPOU3BOACTBO U HE BEIXOAMT U3 HETO O¢3 AaH-
HBIX O XHMHYCCKOM COCTaBe. 1pcOOBaHHMS YPE3BBIYAMHO IMKECTKHE.
OOBIYHBIM CTANIO OMPEAC/ICHUE MPUMECHOTO COCTaBa HAa YPOBHE
10~...10° maccoBbIx monei, %, a moaynpoBogHUKOB — MeHbIe 10-11%.

3agauu aHATHTHYCCKOTO KOHTPOIS B FOCYJAPCTBCHHOM MaciuTade
PCIIAOTCS TOCYAAPCTBCHHON CIy:KOOH aHATUTHYICCKOTO KOHTPOJIS
(I'CAK), koTOpYI0 YCIOBHO MOKHO MPEICTABUTh TPEXYPOBHEBOH CHUCTE-
Moi. BepxHuil ypoBeHb 3aHUMAOT akageMudeckue u orpaciessie HUN,
KOTOPBIC MOTYT CaMOCTOSTCIBHO pa3padoTarh METOAUKY aHAIU3A H
HopmupoBaTh ¢¢ Ha ypoBHE ['OCT (rocyaapcTBEHHOro CTaHAAPTA) HITH
OCT (otpacneBoro cranaapra). Cpegnuii — By30BcKHe Kadeapsr AX
u LI3JI (uenTpanbHbie 3aBOACKUE 1a00PATOPHH), KOTOPBIE MOTYT CaMO-
CTOATEIBEHO Pa3paboTaTh METOJUKY, & HOPMHPOBATh €€ HA YPOBHE aTTe-
crata win TY (TEXHHUYECKOTO YCJIOBHSI) HA AHAJIHN3, ACHCTBYIOIIHMX
TOJIBKO HA OTACTbHBIX NPECIANPUATHAX WIH B OTACIBHBIX 1a00PaTOPHsIX.
Huzmmii yposens ['CAK 3aHuMaroT pasnudHbie aHATUTHYCCKHE 1ab0-
PaTopuy, KOTOPBIC OCYIICCTBIAIOT AHATHU3bl PA3THYHBIX BCIIECTB M Ma-
TCPHUAJIOB M0 METOAMKAM, Pa3padOTaHHBIM HA 00JICC BHICOKUX YPOBHSIX.
10 HEexXoBBIe 1a00OPATOPUH, Ta00PATOPUH CTOUHBIX, OUHUCTHBIX H BOJO-
3ab00PHBIX COOPYKECHHH, KOIOTHYECCKHX, BOUCKOBBIX 1 ['O moapazaene-
HHH, OOJIBHUIL U T.IT.

B Hacrosmee Bpems pazpaboTaHO HECKOJIBKO THICSY METOJOB aHa-
mu3a. HanGomee oGmuM 06pa3oM X MOXKHO MOAPA3ACIUTh HA XUMHIC-
ckre, pu3ndeckre U PU3UKO-XUMHUYCCKHE. X UMHICCKHE METOABI OCHO-
BaHbI HA MPOBCACHHH XUMHUUCCKUX PEAKLUH MEKIY ONPEACIICMBIM BE-
LIECTBOM U BELIECTBOM-pearcHToM. Mnentndukanys BemecTsa B Kave-
CTBCHHOM aHAITU3E MPOBOANTCS MO BO3MOKHOCTH MPOTCKAHUS PCAKIIUH
C JaHHBIM PCarcHTOM, a KOJIWYCCTBCHHBIA AHAITU3 — M0 KOITUYECTBY BeE-
[ICCTBA PEArcHTa, MOMICAIIETO HA PEAKLIHIO.






10...0,01 maccoBrix moneii, % — NPUMECIMH HUIH MOOOYHBIMH COCTAB-
HbIMH gacTamu;, MeHbpme 1072107 maccoBbIx pomei, % — ¢aeJ0BBIMU
npumecsaMu. Kaxx1pIM METOZOM aHami3a BEISBISACTCS TO HIIH HHOE CBOU-
CTBO OMPEASIICMOrO BEIICCTBA, MO3BOJMIOIICE €r0 OOHAPYKUTh U (HITH)
HU3MEPUTh KOJIUYCCTBO. JTO CBOHCTBO HA3BIBAOT AHATUTHYCCKAM CHT-
Hajom (AC). Peructpanus AC 1€KHUT B OCHOBE KAUCCTBCHHOTO aHAJIH3A,
a Ha U3MCPCHUHU YUCICHHOrO 3HaueHus Beaumdarabl AC Gasupyercs Ko-
AMYeCTBCHHBIN aHamu3. Bemuunna AC, cBsI3aHHAS C KOJTHYCCTBCHHBIM
COJEPIKAHUCM OTPEACTICMOTrO BELICCTBA, HA3BIBACTCS HHTCHCUBHOCTBIO
AC. Hammpumep, TeMHO-KpacHas OKpacka pacTBopa, mpuodperacMas UM
mpu goGasieaun KCNS, ssasercs AC, mo3BoasonmM uaeHTuGpUInpo-
Bath MOHbl Fe'> mpum Ka4eCTBEHHOM AHAIM3C, a MHTCHCHBHOCThH
OKpacku — UHTEHCUBHOCTEIO AC, m3MepeHue kotopoi goTomeTpude-
CKHM METOAOM (Pa3HOBUAHOCTE (PH3MKO-XHMHUYICCKOTO METOJA) MO3BO-
JSIET VCTAHOBHTH KOJUYECTBO (MAacCy, KOHLCHTPALMIO) 3THX HOHOB B
pacTBope.

Cunuii ocagok TYpHOYICBOW CHHH, OOHAPYKHBAIOIIUH MPUCYT-
crBuc uoHOB Fe'? mpu moGaBneHMHM K HMX pacTBOPY PpacTBopa
K;[Fe(CN)s] — aro AC, a 00bpem pacteopa KMnQ4 ¢ u3BECTHOM KOHIICH-
TpaLuUeH, MOLIe NITUH Ha PEaKLHEO C STHMHU HOHAMH, SIBISICTCS] HHTCHCHB-
HocThi0 AC. Ha mpakTuke 4aine CTalKUBarOTCH CO CIIy4acM OJHOBPE-
MEHHOU perHcTpaimu HeckoabKuX AC, MpUHAATICKAIMUX Pa3HbIM BEILE-
ctBaM. AC Ha3bIBAIOT PA3PEIINMBIMH, €CJIH OHH MOTYT ObITh H3MEPCHEI
otraeapHO. Yem ayume paspermriMbl AC B VCIOBHSAX JaHHOTO METOAA,
TEM Jy4LIC €ro paspelaroimas CnocoOHOCTh. METOA HAa3bIBAIOT CENICK-
THUBHBIM, KOTJA KKABIH KOMIIOHCHT AHATH3UPYEMOTO OOBEKTa MOXKET
OBITh OMPEACICH HE3ABUCHMO OT APYrHX. YeM BHIIIC pasperuaroras
CHOCOGHOCTD METOAA, TEM BHIIIE €TO CENCKTUBHOCTh. METO  cunTacTes
cneur(p)UYHEIM [0 OTHOIICHHIO K OJHOMY KaKOMY-THOO KOMIIOHEHTY,
eci AC, IONYyYEHHBIH ¢ MOMOINBIO JAHHOTO METOAA, MPEBBIMIACT IO
naTeHcHBHOCTH AC BCeX APYIHX KOMIIOHEHTOB.

JKCIPECCHOCTh METOIA ONPEACIISICTCS 3aTpaTaMU BPEMEHH Ha aHa-
JU3 TPU €r0 UCTONb30BaHUH. Duznyeckue v GU3UKO-XUMHUCCKUE Me-
TOABI OBICTPEC XUMHUYCCKUX, OHU MCHEE TPYIOeMKH u Oomnee sddek-
THUBHBI, HO aHAIN3 UMH TpeOyeT MpuMeHeHUs Ooliee Joporod ammapa-
TYpHI H 00JIee BRICOKON KBATU(HUKALINN AHATUTHKA.

HckyccTBO aHATUTHKA 3aKITIOYACTCS B OBICTPOM BEIOOPE ONTHMATb-
HOTO METOJa aHAITU3a U €r0 YCICITHON Peaau3alyy MPH PELICHUH CTOS-
LICH nepe] HUM aHATUTHYICCKOM 3a1a4uu. BeiGop onTuMaisHOro MeToaa
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aHaIu3a MPOBOIAT MYTEM IOCIEA0BATEILHOTO PACCMOTPEHHS VCIOBHI
AHATTUTHYECKOU 33Ja4H.

1. Bug anammza:

a) MPOU3BOACTBECHHBIN, MCAUIIMHCKHM, SKOIOTHUCCKUH, CYACOHBIH
U T.OL;

0) MapKHUPOBOYHBIN, SKCIPSCCHBIHN, ApOUTPAKHBIN;

B) CTATHYCCKHUN HIH JUHAMHYCCKUH (HENPEPHIBHBIH B OTOKE BE-
[ICCTBA, HAIPUMEP, PEIHOH BOIBI);

T) «CYXOH» HITH «MOKPBIID);

1) TIOJTHBIA HJTA YACTHYHBIA 3JICMCHTHBIH (ATOMHBIH), MOJICKYJISIP-
HbIH (BCIICCTBEHHBIN), (PyHKIMOHAIBHBIN (HA HATHYHC (YHKIHOHAIb-
HBIX TPYIII), CTPYKTYPHBIH WK (Ha3oBbIii;

€) KaYCCTBCHHBIH, MOTYKOJUICCTBCHHBIH, KOTHICCTBCHHBIH OCHOB-
HOTO KOMITOHEHTA, IPUMECEH MITH UX CJICJO0B.

2. XapaKTepuCcTHKa NPoObl AaHATH3UPYEMOTO BELICCTBA. KOTHYECCTBO,
arperarHoe COCTOSHHE, MPOUCXOKACHUE (TCXHOIOTHS MONTYICHHUS), OA-
HOPOJAHOCTb, NPUMEPHBIM, KAUYECTBEHHBIM U KOJUYECTBEHHBIN COCTABBI,
HCKOTOPbBIC (PHU3UICCKUE XAPAKTCPUCTHKHU (fxun, fnnas M T.IL.).

3. XapakTepucTHKa aHAIHTHYECKUX CBOWCTB OIPEAEIIEMOTO BEIIe-
CTBa.

4. BO3MOKHOCTb pa3pyLICHHS HCCICAYEMOro 00bEKTA B MIPOLICCCE aHA-
JAU3a; paspyLIAOMUi (ICCTPYKTUBHBIN) aHAINU3 UK HEPA3PyIAIOLIHH,
KaneJbHbIN, TOBEPXHOCTHBIN, JOKATbHBIM UIH NOCIOHHBIH.

5. Nveromeecs B pacnopsukeHUH 0060pyoBaHUe: GU3HUSCKHH, XUMH-
YeCKHH U (PU3UKO-XUMHUUCCKUH aHAIN3.

6. BpeMcHHBIC, TPYAOBBIC, MATCPUATIBHBIC U ACHCKHBIC 3aTPATH.

7. TOYHOCTP ¥ YYBCTBUTCIBHOCTE MCTOA.

OCHOBHBIMH HATIPABICHHUSIMH Pa3BUTHI AX SBISIOTCA:

1) pa3paboTka METOAOB YIBTPAMUKPOAHATN3A,

2) CO3MaHUE METOJOB C BBHICOKOH M30HPATCIBHOCTHIO, T.€. METOOB,
HUCKITIOYAIOMUX HEOOXOIUMOCTh YCTPAHCHUS MEIIAIOIINUX KOMITOHEH-
TOB;

3) pa3paboTKa 3KCIPECCHBIX METOJO0B AHANH3A, MO3BOJIIONINX HC-
CIIe0BaTh MPOAYKTHI CBEPXOBICTPHIX PEaKLMi W HECTAOHIBHBIC IMPO-
JYKTHI (SIACPHBIC PEAKIINH, MPOIYKThI JKHU3HEACATCIBHOCTH OPTaHU3MOB
U T.IL);

4) mMaremarnzanys, aBTOMATH3ALUSI U KOMITBIOTCPH3ALUS METOJOB
aHann3a;
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5) cozmaHue Hepa3pyLAKIIUX U AUCTAHIHUOHHBIX METOJ0B aHAIN3A
(pamroaKkTHBHEBIC BEIECTBA, MOPCKAs BOJA HA OONBIIHX TITyOHHAX, KOC-
MHYCCKHE OOBCKTHI).

Ha paboTy B XUMUKO-aHATUTHUECKUE Ta00PATOPHH HPHHUMAIOTCS
JWIA HE MOJIOXKE 18 JeT, mporre aimme MeTHITHHCKOS OCBHACTCIECTBOBA-
HHUEC IS PEIICHUS BOMPOCA O BO3MOKHOCTH PabOTHI B JJa00PaTOPHH.

BroBb mocTymaromue Ha paboTy MOMYCKAIOTCA K HCTIOTHCHHIO
CBOMX OOA3aHHOCTCH TONBKO TTOCIE TIPOXOKACHUS 6800HO20 UHCMPYK-
maokca 0 COOMIOACHUN MEP OS30MTACHOCTH, HHCTPYKTaXKa Ha paboueM Me-
CTC | MOCJC COOSCEAOBAHIMS IO BOMPOCAM TSXHUKU 0E30MACHOCTH.

IpoxoxkacHIE HHCTPYKTaXkKa 00sA3aTENBHO TSI BCEX MPHHUMASMBIX
Ha paboTy HE3ABUCHUMO OT MX O0pPA30BaHUS, CTaXKa PabOTHl U JOJLKHO-
CTH, @ TAKKE IS MPOXOISIUX MPAKTUKY WM MPOU3BOCTBEHHOE 00Y-
YCHHE.

THepuoouuecxuii uncmpykmanic TOKESH TIPOBOIUTHCA Ha pabouem
MECTC ABAXKIBI B TOJ.

[Ipu mepeBoae COTpyIHHMKA HA HOBBIC BHABI PaOOT, HE3HAKOMEIC
orepanuy, repea paboTol ¢ HOBBIMH BEIMECTBAMM, 4 TAKIKE B CIIydac
HapyLmcHUs PaOOTHHKOM MPAaBHJI TEXHHKH OC30MACHOCTH HPOBOAUTCS
BHENTAHOBBII UHCIMPYKIMANC.

IlpoBeacHHE BCEX BHUAOB HHCTPYKTAXKA PETUCTPHUPYCTCI B KYpP-
Haje. PacriopsukeHueM 1Mo 1ab0opaTopru B KaxKI0M paboueM MOMEIICHHH
HA3HAYAIOTCS OTBETCTBCHHBIC 3a COOITIOICHUC TIPABIIT TCXHUKH Oe30mac-
HOCTH, NMPaBUJIBHOC XPAaHCHUC JICTKOBOCILTAMCHAOIINUXCA, B3PBIBOOIIAC-
HBIX W SJOBHTHIX BCINECTB, CAHUTAPHOE COCTOSHHE TIOMEINCHHUIM, 00¢cc-
NCYCHHOCTD CPCACTBAMU HH,Z[HBH,Z[yaHLHOﬁ 3aIUThI U aITCUKaMU TICP-
BOH MOMOIIH ¢ HEOOXOAUMBIM HAOOPOM MEIUKAMCHTOB.

IIpoBeaenne BBOJHOTO HHCTPYKTAKa, KOHTPOIb BBITIOJIHEHMS ITpa-
BHJI TCXHUKH OC30MACHOCTH BO BCCH T1a00OpaToOpuH U BSACHKUE JKypHATIA
HHCTPYKTaKa OCYIICCTBICT HA3HAYCHHOS HAMATBHUKOM Jaboparopuu
AOJDKHOCTHOC JTUIO, B IOAYUMHCHUU KOTOPOI'0 HaAXOAATCA OTBCTCTBCH-
HBIC paboYNX MOMEIICHHH.

Bce paboratoriiue B maboparopun A0KHBI ObITh OOCCIICUCHBI HE-
00X0AMMOM CIEHOACKAOH U CPeACTBAMU HHINBHIYATbHOU 3AIHTHI.

JlaGoparopHbic 3amachl PEaKTHBOB JO/IKHBI XPAHHUTHCA B CICIIH-
anbHO 000PYIOBAHHBIX, XOPOLIO BCHTHIIUPYEMBIX, CYXHUX MOMCIICHUIX
(ckmagax) corjaacHoO pa3paboTaHHOMN B Ja00PATOPUH CXEME PA3MCIICHHUS
peaxtuBoB. [Ipu pa3MerneHnr PeakTHBOB HA CKIAAAX CICAYET HEYKOC-
HHUTCJBHO COOMIOAATh MOPSAOK COBMECTHOTO XPAHCHHS TIOXKApPO- W
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B3PBIBOOMACHBIX BeliecTB. He paspemmactcss COBMECTHOE XpaHCHHE pe-
AKTHBOB, CIIOCOOHBIX PEarupoBaTh APYT C APYTOM C BBIACICHHEM TCILIA
WIN TOPIOYHX Ta3oB. 3alperiacTcs TaKKE COBMECTHO XPaHHTh BELIC-
CTBa, KOTOPHIC B CITy4ac BOZHHKHOBCHUS TI0Kapa HEb3sI TYLIUTE OXHHM
OTHETYIIAINUM CPEACTBOM. Jamnpeinactcesl pac(hacoBeIBaTh CHIMYYHE BE-
mectBa Ha cknaae. OCHOBHBIM MPaBHIOM NPH XPAaHCHHUH H OTOOpE pe-
AKTHBOB SIBIICTCS MPESAOXPAHCHUE UX OT 3arpPsI3HCHHSL.

Ha Bcex CksIHKax ¢ peakTUBaMH JODKHBI ObITh 3THKCTKH C YKasa-
HHCM HA3BaHUs, KBATH(HKALIUK U CPOKA TOTHOCTH.

PeakTuBbl, KOTOpBIC HEIb3s XPAHUTh B CTCKISHHOH Tape, mome-
[IAKOT B TAPy M3 MAaTCPHAJIOB, YCTOHYMBBIX K ACHCTBHIO JAHHOTO Peak-
tuBa. Hanmpumep, I1aBUKOBY IO KUCIOTY U IICIOYH XPAHSIT B OVTHUISX H3
nonusTHIeHa. PeakTHBbI, pasznararoiquecs HIH H3MCHSIOINE CBOH
CBOWCTBA MMOJ ACHCTBHUEM CBETA (HAMPUMED, TUITUIOBHIH 3up, mepok-
CUABL, conu cepedpa), XpaHIT B CKISMHKAX W3 TEMHOTO HIIH JKEITOrO
crekna. [ urpockonmdeckue BemecTsa U BEIECTBA, OKUCIISIONINECS IPH
CONPHUKOCHOBCHHUH € BO3AYXOM, MO/DKHBI XPAHUTBCS B T'CPMCTHUHOM
Tape. Jnsg repMeTuzanmy npoGOK UCTIONB3YIOT MapadHH.

OtpaboTaHHbIC PEAKTHBBI HCOOXOAWMO CIHBATH B OTICIBHBIC
CKJISIHKH TS TIOCTCAYIOMICH MepepaboTKU WK HepeJadd B OpPraHH3a-
LMK, 3aHUMAIOIOUCCS VTUIM3AUMCH XuMmudeckux Beuects. Crugamo
KOHYeHMPUPOBAHHbIE KUCIOMbI, WeN04l, S008UMble U coployue elye-
cmea 6 kananusayuto sanpewaemes!

[Tpu pabote B xumMmIecKoii n1abopaTopruu HEOOXOAUMO COOMIOIATD
TpedoBanus Texuuku OesomacHoctu mo 'OCT 12.1.007-76 «Cucrema
cTaHaapToB O0e30MacHOCTH TpyAa. Bpeausie Benectsa. Knaccudukarms
u o0rmue TpeboBaHus OS30MACHOCTHY.

[Tpu pabote ¢ XMMUYCCKUMH PEAKTHBAMH B 1a0OPATOPHH JOLKHO
HAXOAMTHCS HE MEHEE ABYX COTPYAHUKOB. [Ipucrymas k padore, cotpya-
HHUKH 0053aHBI OCMOTPETh U MPUBECTH B MOPSIOK CBOC pabouce MECTO,
OCBOOOAHTH €r0 OT HEHY)KHBIX AJIsI PA0OTHI IPEAMETOB.

Iepea paboTtoit HEOOXOAUMO TPOBEPUTH UCIIPABHOCTH 000PYA0BA-
HUSL, pyOUTBHUKOB, HATTHYHUE 3a3eMueHus U np. Pabora ¢ eaxumu u siao-
BUTBIMH BCIICCTBAMH, & TAKKE C OPraHMICCKUMH PACTBOPHUTEIISIMHU IIPO-
BOJMTCSI TOJBKO B BRITSDKHBIX HIKadax.

3anpemaeTtcst HaOHPATh PCAKTHBEI B MUTICTKH PTOM, TS STOH LCIH
CIEYET WCIONB30BaTh PE3WHOBYIO TPVINY WIH APYIHE YCTPOMHCTBA.
[Npu onpeaencHum 3amaxa XUMUYCCKHX BEIIECTB CACAYET HIOXATh OCTO-
POKHO, HANPABISSL K ceOC Mapbl WM ra3sl ABHKCHHUCM PYKH. PaboThl,
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MPU KOTOPBIX BO3MOYKHO MOBBILICHHE JABICHUS, NEPErPEB CTCKIISTHHOTO
mpudopa WK €ro MOJIOMKA € Pa3OpBI3TUBAHUCM TOPSYUX WUIH CIKHX
MPOAYKTOB, TAKKE BBHITIOIHSAIOTCS B BRITSOKHBIX mKkadax. PaboTarommii
JOJDKCH HAACTh 3AIUTHBIC OYKH (MAcKy), ICPUATKH U PapTyK.

[Tpu paboTax B BHITSHKHOM IIKa(y CTBOPKH MIKada CIEAYET MOJHH-
Math Ha BeICOTY HE Oomee 20-30 cm Tak, 4ToObl B mKady HAXOAWIHCH
TONBKO PYKH, a2 HAOMIOACHHE 33 XOAOM MPOLECCca BECTH YEpe3 CTEKIa
mxkada. [Ipu pabote ¢ XUMHUECKUMH PEAKTHBAMU HEOOXOAMMO BKIIFO-
YaTh U BBIKIIOUYATH BEITSLDKHYIO BEHTH/ILMIO HE MeHee YeM 3a 30 MUHYT
J0 Havana ¥ mocie okoH4aHus pador. CMemmBaHue WK paszdaBlIcHUE
XHUMHYCCKHX BEIIECTB, COMPOBOMKIAIOIICCCS BBIJCICHUEM TEILTA, ClC-
JOYET MPOBOIUTH B TEPMOCTOHKOM Ui (apdoposoii nocyae.

[Tpu ynapuBanuy B cTakaHaX pacTBOPOB CICAYET TLIATEIBHO TIEpe-
MEILINBATh UX, TaK KaK HIDKHUM U BEPXHUH CIIOU PACTBOPOB UMEIOT pa3-
JWYHYIO TUTOTHOCTB, BCICACTBHE YEr0 MOMKET MPOU30WTH BHIOpAcHIBA-
HUEC KUIKOCTU. Bo n30eKaHUE 0)KOTOB, MOPAXKESHUI OT OPBI3T U BEIOPO-
COB HEJb3 HAKIOHATHCA HAJ MOCYJOH, B KOTOPOH KHITUT Kakas-IuOo
JKUKOCTb.

[Tpu HarpeBaHUM KUIKOCTH B POOUPKE ACPKATh €€ CIACAYET OT-
BCPCTHEM B CTOPOHY OT ce0s U APYTUX YUACTHHKOB mpouecca. Hu npu
KaKkHX OOCTOATENbCTBAX HEMb3S JOMYCKATh HATPCBAHUE MKUIKOCTCH B
KoJbax WM mpuoopax, He coodmaromuxcs ¢ atmochepo. HarpeTsrit
COCYJ HEJb3s 3aKpbIBATh NPUTEPTOH MPOOKOH 0 TEX MOp, MOKa OH HE
OXJTATUTCS IO TEMIIEPATYPBI OKPYKAIOLICH CPEIbI.

KonTponbHbie Bonpockl

1. IlepeuncauTre BOMPOCHL, KOTOPBIC PEIIACT AHATHTHYCCKAS XUMUSL.

2. Kakme 3agaud permacT rocymapCTBCHHAA CIy)KOa aHAJTHTHYCCKOTO KOH-
TpOIA?

3. Pacum(pytite nonsTHE «mIpenes 0OHAPYKSHHUS BEIIECTBAY.

4. KakuMu KpUTEPHSIMHE OTIPEACIIIETCS SKCIPECCHOCTh METOAa?

5. Ha30BHTE OCHOBHBIC BHIBI XHMHUYCCKOTO AHATH3A.

6. HazoBure BUABI HHCTPYKTAXA 10 TEXHUKE OE30MACHOCTH ITPpH padoTe B J1a-
Ooparopum.

11



3ansTue 2. MeToabl U cpeacTBa HAOIIOAEHUS
U KOHTPOJIsI 32 COCTOSIHMEM OKpY:Kalliei cpeasbl.
KoHTakTHBIEe MeTOABI KOHTPOJISI OKpY:Kaloeil cpeabl.
JHcTaHIIMOHHBIE MeTO/bl KOHTPOJISI OKPYKaIOLIeH cpeabl.
Buonoruyeckue MeToabl KOHTPOJISA OKPYKAIOLIEH cpeabl

I_Ie.m, 3AHATUA — U3YYUTh OCHOBHBIC MCTOABI H CPCACTBA Ha6J'lIOZ[eHI/I}I " KOH-
TPOIIA 32 COCTOSHHCM OKPY KAIOIICH CPeIbL. M3yunTh KIACCH(DHKALHIO MCTOAO0B
KOHTPOJIS OKPY KAFOIIEH Cpeabl.

B ocHoBe opraHuzanuM CHCTEM MOHHTOPUHTA YYHTHIBAIOTCSA 00-
[IHE TCOPETHYCCKHUE H METOAOIOTUICCKUC TIPHUHIIHIIBL:

1. CTpyKTYpHO-OPTaHU3ALMOHHBIA MPUHLHI — CHCTEMa MOHHUTO-
pHHra JO0OTO VPOBHSA, SIBISLICE MHOTOYPOBHEBOHM HEPapXHICCKOI
CTPYKTYPOH, JOTKHA CTPOUTHCS € VIETOM B3aUMOCHCTBUS C BHICIIUMHU
CHUCTCMaMH U HU3IINMH MOJCHUCTCMAaMH.

2. OYHKIUOHATBHBIN HNPUHINI — MOHUTOPHHT (YHKIIHOHHPYET BO
BPEMCHH KaK B3aUMOCBSI3aHHAS H B3aUM0OOOYCIOBICHHAS CUCTEMA LICTIH
MOCTOSIHHBIX HAOMIOCHHUN, OLICHKH, IPOTHO3a U YITPABICHHSL

3. OOyyaroImuii MPUHLHI — ¢ TCUCHUEM BPEMCHH B CHCTEME paboTa-
IOLIECT0 MOHUTOPHHTA KAYECTBO MPOTHO30B U 3 (EKTUBHOCTD YIIPaBIC-
HHSI JOJDKHBI 3aKOHOMEPHO VIIYYIIAThCS, CHCTEMAa MOHUTOPHHTA BO Bpe-
MEHH J0JDKHA HEIPEPHIBHO COBEPLICHCTBOBATEHCS M CTPOHUTHCS KaK «ca-
MOOOYUAIOIIASICA» CHCTEMA.

4. TTpocTpaHCTBEHHBIH IPHHITUIT — IPOCTPAHCTBEHHAS CTPYKTYpa CH-
CTEMBI ITYHKTOB NOTYUCHUS HHPOpMAUH (HOPMHPYETCS B 3aBHCUMOCTH
OT BHJQ MOHUTOPUHTA U ONPEACTICTCS NPUPOIHEIMU T'COIOTHICCKUMHU
U WHKCHEPHO-TCOTIOTHYCCKHMHI 0COOCHHOCTSIMH TCPPUTOPHH, THUIIOM H
0COOCHHOCTAMHU HHXXKCHCPHBIX COOPYKCHHI Ha HEH, a TakKe COCTOs-
HUEM HA HEH 3KOCHCTEMBI.

5. BpeMeHHOM MPUHIUIT — YacTOTa HAOMACHHA U cOopa uHpopMa-
LIUH BO BPEMEHH B CHCTEME MOHUTOPHHTA OJTHOCTBIO ONIPEACISCTCS JH-
HAMUKOH HAOMIOJACMBIX (M3y4aCMBIX) IMPOLIECCOB.

6. lleneBoli mpuHIMI — cHCTEMa JIOOOTO MOHHTOPHHTA JOKHA
CTPOUTECS € VUETOM JOCTIKCHHS €r0 KOHCYHOM LIETH — ONTHMH3ALNH
VIIPaBJICHHUS, YTO JOCTHrAcTCs Ha 6a3¢ MPOrHO3HBIX OLICHOK €€ PA3BUTHS
MyTEM BRIPAOOTKH ONTUMAIBHBIX YIPABJSIOMNX PEMICHUH U PEKOMEH-
JALu.
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KonTakTHBIE METOABI KOHTPOJII COCTOSIHHMSA OKPY KAIOIIEH Cpeabl
MPEACTABICHB KaK KIACCHYCCKUMU METOAAMH XHMHYCCKOTO aHAIH3a,
TaK ¥ COBPEMCHHBIMU METOIAMH HHCTPYMEHTAIIBHOTO aHanu3a. Knaccn-
(duKaysg KOHTAKTHBIX METOJOB KOHTPOJIS NMPUBEACHA HA PUCYHKE 3.
Haubonee npuMeHseMbIe CIEKTPATIbHBIC, SICKTPOXUMHUYCCKIE H XPOMa-
TorpaUuIECCKUE METOB! aHATH3a OOBECKTOB OKPYKAIOIICH Cpeabl mpes-
CTaBJIEHBI HA PUCYHKAX 3-6.

AddexTuBHOCTE TH000r0 METOAA HAOFOACHUN M KOHTPOISL 33 CO-
CTOSTHHEM O0OBEKTOB OKPYKAIOWICH CPeabl OLICHUBACTCS CICAVIOMECH cO-
BOKYITHOCTBIO MTOKA3aTEACH:

- CEJICKTUBHOCTBIO U TOUHOCTBEO OIPEACICHUS,

- BOCTIPOU3BOIUMOCTBIO MTOIYIACMEBIX PE3YAbTATOB;

- YYBCTBHUTEIBHOCTBIO ONPCACICHU;

- IpeacaaMu OOHAPYKCHUS SIEMEHTA (BEIICCTRA);

- BKCTIPECCHOCTRIO AHATH3A.

OcHOBHBIM TpeOOBaHHEM K BBIOPAHHOMY METOXY SBIACTCS €TO
MPUMEHUMOCTE B IIHPOKOM HHTEPBAJIC KOHLUECHTPALMUH 3IEMEHTOB (Be-
[IECTB), BKIIOYAIOMMX KaK CJICIOBBIC KOJIHYCCTBA, B HE3ArPsS3HEHHBIX
00beKTax (POHOBBIX PAHOHOB, TAK U BBICOKHC 3HAYCHMS KOHLICHTPALH
B paiOHaX TEXHUYECKOTO BO3ACUCTBHUA.

KonrtaktHbeie MeTOAB! HAOMIOACHHH M KOHTPOIS 32 COCTOSHHEM
MPUPOIHON CPEeAbl JOMONHIIOTCS HEKOHTAKTHBIMH (IUCTAHLMOHHBIMH),
OCHOBAaHHBIMH Ha HUCTOJIB30BAHNH JBYX CBOUCTB 30HIMPYIOLIUX MOJCH
(37EKTPOMArHUTHBIX, aKyCTHUCCKUX, TPABUTALIMOHHBIX): OCYIICCTBIATD
B3aUMOJICHCTBUS C KOHTPOIHPYEMBIM OOBEKTOM U MEPEHOCUTH MOJTY-
YCHHYO0 HHDOPMALIUIO K JATYHKY. SJOHIUPYIOUINE HOIst 00NaIaroT IIu-
pokuM HabopoM HHGPOPMATHBHBIX MMPU3HAKOB U pazHooOpazueM 3¢ dek-
TOB B3aUMOJACHCTBHS € BCLIECTBOM OO0BEKTa KOHTpOms. [IpuHIumel
(YHKIHMOHUPOBAHUSA CPEACTB HEKOHTAKTHOTO KOHTPOJS VCIOBHO MOJ-
Pa3aeysIIOT Ha MAacCHUBHBIC M aKTUBHBIC. B mepBoM ciyyae ocyIuecTsis-
eTCs IPUEM 30HANPYIOLIETO MO, HCXOASIIETO OT CAMOT0 00BEKTa KOH-
TPONS, BO BTOPOM NPOHU3BOIAMUTCHA HMPUEM OTPKEHHBIX, 30HIUPYOLTHX
THOJICH, CO3MAHHBIX HCTOYHHUKOM.

HexonraktHbie MeToabl HAOMIOACHUS U KOHTPOJS MPEACTABICHEI
JBYMSI OCHOBHBIMH TPYIIAMH METOIOB. 23POKOCMHYCCKUMH U reodu3n-
yeckiMU. OCHOBHBIMH BUAAMH a3POKOCMUYCCKUX METOA0B HUCCIICI0BA-
HHSL SIBJISTIOTCS onTHYEeCcKas GOTOChEMKA, TEICBU3HOHHA, UH(paKpac-
Hasl, paIuoTEIIOBAs, PAIUONIOKALIMOHHAS, PaJapHas H MHOTO30HATbHAS
CchEMKA.
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HexonraktHbiit KOHTpOIs atMocdepbl OCYLICCTBISCTCS C MOMO-
LI PAIUOAKYCTHUSCKUX H THIAPHBIX METON0B. BHauane paxnoBotHeL
OBLIM UCTOJIb30BAHBI AJISI AHATH3A COCTOSTHUSL HOHOC(hEps! (o oTpaske-
HHUIO U TIPEJIOMJICHHIO BOJTH), 3aTEM CAHTUMETPOBBIC BOJHEI IPUMCHUIH
JUTS UICCTICAOBAHUS OCAIKOB, OONAKOB, TYPOYICHTHOCTH aTMOCQEPHI.

OO6nacTe HCMONB30BAHMS PATHOAKYCTHUCCKHX METOAOB OTPaHH-
YCHA CPABHUTEIBHO JOKATBHEIMU 00BEMAMH BO3IYIITHOHN cpebl (0KOJIO
1-2 kM B paguyce) U JONYCKAcT HX (PYHKUIHOHHUPOBAHUEC B HA3EMHBIX
VCIOBUAX U Ha OOPTY BO3AYLIHBIX CYAOB.

CnyTHHUKOBEIC JAHHBIC MUCTAHLHOHHOTO 30HIUPOBAHUS MO3BO-
JSFOT PelIaTh CICAYIOIMHE 331a49H KOHTPOIS COCTOSIHUSI OKPYIKAIOLICH
CpEaBL.

OmnpeneneHue METEOPOIOTHICCKUX XapaKTCPUCTHK:

- BEPTUKAIBHBIC TPOQHIN TEMITCPATYPBI;

- HHTCTPATBHBIC XaPAKTCPUCTHKH BIAXKHOCTH;

- XapakTep 00JaYHOCTH,

- KOHTPOJb AUHAMHKH aTMOC(EPHBIX ()POHTOB, YPATraHOB;

- IONYUCHHUE KapT KPYITHBIX CTUXUHHBIX OCICTBHM;

- ONPEACTICHUC TEMIIEPATYPhl OACTHIAIOIIECH MOBEPXHOCTH, Onepa-
THUBHBIH KOHTPOJb U KJIAcCU(UKALHA 3arpsA3HCHHUN TOYBE U BOJXHOW MO-
BCPXHOCTH;

- 0OHAPYKEHHE KPYITHBIX WM MOCTOSHHBIX BEIOPOCOB MPOMBILIICH-
HBIX NPEANPUSTUHN;,

- KOHTPOIb TEXHOTCHHOTO BIIMSHHS HA COCTOSHHC JICCONAPKOBBIX
30H;

- 0OHAPYKECHUE KPYIHBIX MOXAPOB M BBIACICHUC TMOXKAPOONACHBIX
30H B JIECAaX;

- BBUIBJICHUC TCIIOBEIX AHOMAITUH M TEIUIOBEIX BEHIOPOCOB KPYITHBIX
mpoussoacTB u TOL B Meranosucax;

- perucTpanys JHIMHBIX HIICH(OB OT TpyO;

- MOHUTOPHHT U MPOTHO3 CE30HHBIX MAaBOAKOB H PA3ITUBOB PEK;

- OOHAPYKCHHE U OLICHKA MacIITabOB 30H KPYIHBIX HABOJHCHHUI;

- KOHTPOJIb TUHAMUKHU CHEKHBIX TIOKPOBOB U 3arPsI3HCHUN CHEKHOTO
MOKPOBA B 30HAX BIMSHHUS MPOMBIIIICHHBIX PEIIPUATHI.

CoBepIICHHO OYEBUIHO, YTO OLICHKA 3KOJOTHUYCCKON 0OCTAHOBKH
Ha TeppuTOpHH B X0a¢ (popmuposanns 3G HEKTHBHON CHCTEMBI TOCYAap-
CTBCHHOT'O 3KOJOTHYCCKOTO MOHHUTOPHHTA HEBO3MOXHA 0€3 UCMOIb30-
BaHH METOAOB OMOJUATHOCTHKH KAYCCTBA OKPYKAIOIICH CPEIBL.
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[Ipsameie (MHTETpaIbHBIC) METOAB OLICHKH 3KOIOTHYECKON 0OcTa-
HOBKH B CBOIO OUCpPEIb TOKE MOKHO Pa3ACiMTh HAa ABE IPYMIIEI — OHO-
HHIUKALUH 1 OUOTECTUPOBAHM (IIOCIICAHNE HA3BIBAIOT TAKKE TOKCHKO-
JorudeckuMi Metogamu). OOBEKTOM HCCICIOBAHHUS MEPBBIX SABISIOTCS
OpPraHu3MBbl HIIH COODIIECCTBA OPraHM3MOB-OHONHANKATOPOB, HAOII0Aa-
€MBIC B €CTCCTBCHHBIX YCIOBUAX obutanus. buonHaukaropamu Ha3biBa-
FOTCS PACTHTENIBHBIC U KUBOTHBIC OPTraHU3MBbl, HATHYHE, KOIUICCTBO U
COCTOSIHHE KOTOPBIX CIIVKAT MOKA3aTEISIMA N3MCHEHIMS KAaYeCTBA CPEIBI
UX OOUTAHUSL.

['y6una GHOMHIUKAIIMN MOKET OBITh PA3NUYHON OT NPOCTOH BH-
3valbHON JHATHOCTHKH PACTCHUH A0 U3YUCHUSI HMMYHHBIX H TCHCTHYC-
CKHX U3MECHCHUH B OPraHu3Me HHANKATOPOB.

Bropas rpynma MeToaoB H3y4aeT peakiin TeCT-00bEKTOB — Opra-
HH3MOB, NOMEINACMBIX B Hccneayemyio cpeny. OHH moapazyMeBarOT
OLICHKY TOKCHYECKUX CBOWCTB 3arps3HSIOIINX BELICCTB C UCIONB30BAa-
HUCM MOJCIbHBIX JKHBBIX CUCTEM (TCCT-00heKTOB). OLICHKA TOKCHYHO-
CTH HPOU3BOAUTCH, KaK MPaBHIIO, B Ta0OPATOPHBIX YCIOBUAX. MeTombl
OMOMHIUKALIMKA OCHOBaHBI HA HAaOMIOACHUAX OTACIBHBIX OPraHH3MOB,
MOMY/ISILMA WK COOOIIECTB OPraHU3MOB B ECTECTBCHHOM cpeae obura-
HHUS ¢ LEIBI0 ONPEACICHHI MO HX PEaKUHsIM (M3MCHCHISIM) KauecTBa
OKpY>KaroweH cpeapl. B cenpckoM X034HCTBE ITUPOKO MPUMEHSETCS Me-
TOJX OMOVHAMKALINH AJIS1 JUATHOCTHKH MUTAHUS CEIbCKOXO03IHCTBCHHBIX
KYJIBTYp. JaHHEIN METOA BH3YAIBHOW OHOMHIUKALMH OCHOBAH HA U3Y-
YCHHHU BHEITHUX NMPH3HAKOB (PUTO- 1 OHOLICHO30B, KOTOPHIC OTPAKAIOT
Ka4YCCTBCHHBIC CPEAbI OOUTAHML.

B kauecTBe MpH3HAKOB BU3YAIBHON OHOMHIUKALIMA UCTIONB3YETCS
BHEINHHUH BHJ pacTeHUH. Takux Npu3HaKoB, CBA3AHHBIX C HAPYLICHUEM
MUTAHUS PACTCHUH, MHOXECTBO, B YACTHOCTH. 3aMEAJICHUE PocTa cT1eh-
JCH, BCTBCH M KOPHCH, MOXKEITCHHE, OVPCHHE, 3arMOaHUC THCTHCE,
«KpaeBbIC 0JKOTWY; 00pa30BaHKC THUIH, OJPEBECHEHHE CTCONCH U Jp.
Hns ueneli OMOMHAWKALMH KAYECTBA OKPYKAOIICH cpeasl MOTYT IpH-
MEHSTBCS TOMYISILMOHHBIC H 9KOCUCTEMHBIC KPUTCPHH, KOTOPBIC Xapak-
TCPU3VIOTCS MTOKA3ATCSIMU. YHUCICHHOCTH U OHOMACCH OTACTBHBIX BH-
JIOB; COOTHOLICHHEM B COOOIIECTBAX PA3TUIHBIX BHIOB, X PaCIpeacic-
HHEM M0 OOHJIHIO U T.II.

ITaToa0ro-aHATOMHYECKHE M THCTOJIOTHUYECKUE METOABI OHOUHIM-
Kalud 0co00C¢ BHUMAHUE VACSIOT W3YUCHHIO PEMPOXYKTHBHOH CH-
CTEeMBI, TF0OBIC H3MEHECHUS KOTOPOH HEMOCPEICTBEHHO CBS3AHBI C HKH3-
HCHHO B)KHBIMH NApaMETPaMH NOMyIALNU. PenpoayKTHBHAS cHCTEMA
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OYCHB UyBCTBUTECIBHA K CTPSCCOBBIM BO3ACHCTBHSM, U TFOO0C HApyIIc-
HUC MOXHO PACCMATPHUBATH KAK CUTHAI O HATMYHUH HEOIArOmpPUsSTHBIX
M3MCHCHHUH B OKPYKAIOLICH cpeae. IMOPUOHANBHBIC METOABI AUATHO-
CTHKHU 0a3UPYIOTCH Ha TOM OOCTOSITCIBCTBE, UTO HAUDOICE YA3BUMBIMHU
K BO3JCHCTBHIO BHCIIHUX BO3MYIICHHUU SIBSIFOTCS PAHHUEC CTAIHH Pas-
BUTHSI MHOTOKJICTOYHBIX Opranu3MoB. Ha cragusx apobnaeHus u hopmu-
POBaHHUS 3APOABIIICBBIX OPTaHOB U TKAHCH AAKES HEC3HAUUTCIBHBIC BO3-
JCUCTBUS, KaK TMPABUJIO, IPUBOIIT K BUIUMBIM YPOICTBAM 00JICE MO3/1-
HUX CTaJUl WU Jake rubenu 3apoasieii. B kauecTse GHOMHAMKATO-
POB OOBIMHO UCTIOIB3YIOTCS OBICTPO PA3BHBAIOLINCCS H JAOIINIEC MHOTO-
YUCJICHHOE MOTOMCTBO OPTaHU3MBbI (PBIOBI, MOJLTOCKH, 3¢MHOBOIHBIC,
HacekoMmbic). JlaHHBIC OpraHu3Mbl MOTYT OBITH HCIOIB30BAHBI U KaK
TECT-00BEKTHI AJ151 OHOTCCTUPOBAHMS OKPYKAIOLICH CPEabI.

Bonee ToHKMMEU M TOYHBIMH METOAAMHU OUOJUATHOCTHKH SIBJSFOTCS
MMMYHOJIOTHICCKUE U TeHETHICCKUE MeToAbl. IMMyHOIOTHUSCKIE Me-
TOJBI OCHOBAHBI HA U3MEPCHUSX MOKA3ATCICH UMMYHHON CHCTEMBI IO
BO3ACHUCTBHEM BHEITHUX BO3MYVIIArImuX ¢aktopos. B pesynsrare mro-
00ro poJa OTPHULATSIBHOTO BO3ACHCTBUS HA UMMYHHYIO CHCTEMY *KH-
BBIX OPTraHU3MOB B MIEPBYIO OUYCPEIb UIMECHICTCS (PYHKIIMOHAIBHOE CO-
CTOSIHUE MMMYHOKOMIICTCHTHBIX KJICTOK — CIUICHOLIUTOB U TUM(OIIUTOB.
Ipu BBEACHHH B KICTKH OPraHU3Ma CIICIUAIBHBIX BSIICCTB — CTAHAAPT-
HBIX MYTar¢HOB (JIMMOMOJUCAXAPUIOB U ApP.) — B 3aBUCUMOCTH OT BHUJA
BO3JCUCTBHS HWHTHOUPOBAHUE PCAKIHH MOKET CBHICTC/IBCTBOBATH O
HAPYIICHUH WMMYHOJIOTHYECKOrO cTaryca opranm3ma. |'eHeTnyeckue
METO/(bI O3BOJIIOT AHATU3UPOBATh TCHETHUCCKUE H3MCHCHHS, BO3HH-
KaOIIUE BCICACTBUE HEOMArOMPUATHBIX BHCITHUX BO3ACHCTBUI.

B kauecTBe TAKOr0o TOKCHKAHTA YaCTO MPUMCHSCTCS JUXPOMAT Ka-
aust (K2Cr207). BaxkHoe yCoBHE MPaBUIBHOTO MPOBESACHUS OHOTECTH-
POBaHUS — KCIOIB30BAHUC T'CHETHUYCCKH OJHOPOIHBIX JAOOPATOPHBIX
KyJbTYP, TaK KaK OHH MPOXOMAT MOBEPKU UYBCTBUTCIBHOCTH, COACP-
JKATCS B CICHHAIBHBIX, OTOBOPEHHBIX CTAaHAAPTAMH JaOOPATOPHBIX
VCIOBHSAX, 00CCIICUHNBAIOIINX HEOOXOJUMYIO CXOAUMOCTE M BOCIIPOH3-
BOJUMOCTb PE3V/IbTATOB HCCICAOBAHHM, a TAKKE MAKCUMAIBHYIO YyB-
CTBUTCJIBHOCTh K TOKCHUYCCKHM BemiecTBaM. JmurenpHOCTh OMOTECTH-
POBaHH 3aBUCHUT OT NIOCTABICHHBIX HCCIICAOBATEICM 33134 U LCTCH.

CyIIEeCTBYIOT CACIYIOIINUE BUABI OMOTCCTOB:

- ocTphie OuoTeCTHI (acite fests), BBIMOMHICMBIC HA PA3THIHBIX TECT-
00BEKTAX MO MOKA3ZATE/ISIM BEIKHBACMOCTH, JUISTCS OT HECKOJIBKHX MHU-
HYT 10 24-96 u;
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- KpaTKOCpO4HBIC (short-ferm chronic tests) XpPOHHYCCKHUC TECTBL,
JUTATCSl B TCUCHHE CEMH CYTOK M 3aKAHYHBAKOTCS, KAaK MPABHIIO, MOCTC
MOJYYCHUS ICPBOTO MOKOJICHUS TECT-00BCKTOB;

- XPOHHUYECKUE TCCTHI (Chronic fests), pacpOCTPAHSIOTCS HA OOIIYIO
IUTOIOBUTOCTh PAKo0OPa3HbIX, OXBATHIBAS TPH MOKOJICHUSL.

OcHOBHBIC HOPMATHBHBIC JOKYMCHTHI 110 OHOTECTHPOBaHHIO B Poc-
CHH:

- PJ152.18.344-93 «MeToanka BEIIOTHCHUS U3MCPCHUN UHTCTPATb-
HOTO YPOBHSI 3arPsI3HCHUS TTOYBbI TCXHOTCHHBIX PAHOHOB METOO0M OHO-
TECTHPOBAHUSD.

- ®P.1.39.2007.03222 «MeToamka OnpeacIcHUs TOKCHIHOCTH BOIHI,
BOJHBIX BBITSDKEK K3 IOYB, OCAJKOB CTOYHBIX BOJ, OTXOJOB IIO
CMEPTHOCTH ¥ H3MCHEHHIO II0JOBUTOCTH Ja(HIUI».

KonTpoabHbie Bonpocel

1. TlepeyucauTe OCHOBHBIE LIETH MPOBEACHUS KOJOTHIECKOIO MOHUTOPHHTA.

2. Tlepeuncaure OCHOBHBIC 330a4H HMPOBEACHHUA 3KOJIOTHMYCCKOIO MOHHTO-
puHra.

3. VI3 KakuX CTPYKTYPHBIX 3JIEMEHTOB COCTOMT CXEMa MPOBEIACHHS MOHHUTO-
PHHTa KauecTBa OOBEKTOB OKPY>KAFOIICH CpeIbI?

4, Hepeqncm/ITe Tpynnbl METOAOB, BXOOAINIUX B KOHTAKTHBIC MCTOABI aHA-
Im3a.

5. Ha xakwe rpyms! HoApa3ae/sIoTC CIICKTPATbHBIE METOIbI aHATH3A?

6. Ha xakue rpymims! moapa3aessmroTes SIEKTPOXUMIIECKUE METOIbI aHATN3a?

7. HazoBuTe TPymIBI, HA KOTOPBIC MOAPA3ACIAFOTCA XPOMATOTPa(HUCCKUC
METObI aHATH3a?
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3ansTue 3. OcHOBHBIE ITANbI AHAJIH3A.
Horpemnocru anaauza. MatemaTudeckasi o0padoTka
Pe3yJIbTATOB AHAJIH3A U OLIEHKA HX Ka4eCcTBa.
HpaBI/IJ'leOCTb, TOYHOCTb, BOCIIPOU3BOAUMOCTD,
HAIEKHOCTD Pe3yJIbTATOB AHAJIN3A

I_Ie.m, SAHATHSA — U3YYIUTH 3TAIBI NPOBCACHI aHAIA3A. I/ISY‘{I/ITI) NOHATHC TOY-
HOCTH W BOCIIPOU3BOAUMOCTH PE3YIBTATOB MPOBCACHHBIX HCCIICAOBAHUH.

B xoae moutn moboro aHanmza MOKHO BELICIUTH CICAYIOLIUE OC-
HOBHBIC JTAITBI.

1. Ombop, ycpeonenue npoost u e3simue Hasecku. Xuakue U ra-
3000pa3HbIC MATCPHATBI, KAK IPABHIIO, OAHOPOIHBI U UX TIPOOHI VIKE SIB-
JSFOTCS VCPEIHCHHBIMH. TBEpAbIC MaTepualbl HEOTHOPOAHE MO 00b-
€My, TIO3TOMY AJISl MX aHAJIHW3a OTOHPAIOT YaCTH BCIICCTBA M3 Pa3HBIX
30H HCCIACAYEMOTO MaTepuaia. DTH YacTH U3MENBYAI0T, CMCIIHBAIOT U
VCPEIHAIOT MO COCTaBy, HampuMep, keaprosanueM. [lpu kBaproBaHnn
CMECh JCNAT HAa YCTHIPEC YACTH, ABE M3 KOTOPHIX OTOPACHIBAIOT & ABC
OCTaBIINECS CHOBA CMCIIHBAIOT M KBAPTYIOT [TOKA HE TIOTYYaT CPEIHIOK
mpoOy maccoii ot 10 T 10 1 kr.

[TpoGy 0OBIMHO HCMONB3YIOT AJIS HEOAHOKPATHOIO MPOBCIACHUS
aHanmusza. Yacte cpeaneli mpoOkl ¢ U3MEPCHHOM HA AHATUTHICCKUX BECAX
Maccol Ha3bpIBAOT HaBecko. CeqoBaTe/IbHO, CpeaHss mpoda M0/IKHA
OBITH AOCTATOYHO OOJIBIION, YTOOBI MOJYYUTh HECKOIBKO HABECOK.

Ilo pasmepam mpoOsI, B3sTON Ha aHamm3, MeTOAbl AX ACIaTcs HA
makpo- (0,1-1,0 r mwm 1,0-10 cm®), momymuxpo- (0,01-0,1 r wmmm
0,1-1,0 em?), mukpo- (0,001-0,01 r wm 0,01-0,1 cM?) 1 yapTpaMHuKpoME-
toael (10°°...107 rumm 107,107 o).

2. Paznoscenue (6ckpvimue) npoosl. ITOT STAI 3aKTIOYACTCS B I1E-
PCBOJC aHATU3UPYEMOH MPoOkl B VAOOHOE TS aHATTH3A arperaTHoe co-
CTOsIHHE WK coeauHeHue. i mepeBoaa mpoObl B pacTBOP B XUMHYC-
CKHX METOJAAX €€ HEMOCPEACTBCHHO 00pabaThIBAIOT KUIKUMHU PacTBO-
pHUTEIIMU (BOAOH, KHCIOTAMH, IIECTIOYaMHU) WM [OCTC Pa3pyLICHUS My-
TCM HPOKATUBAHUS, COXKIKCHHSI, CIUIABICHHS C TUIABHSAMH (U APYTHMHU
cnoco0aMu) B COCAWHECHHS, CIIOCOOHBIC PacTBOPAThCA. B (rsnueckux
METOAaX MEPEBOJ BCLICCTBA B HCOOXOAMMOE ISl aHATIHM3A COCTOSHUC
(Hampumep ra3000pa3HOe) OOBIMHO MPOU3BOAUTCS BO3ACHCTBHEM IMIO-
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TOKA PHCPTUH (UCKPBI, HHAYKIHUOHHO-CBSI3AHHOU IIIA3MBI, BJICKTPUYC-
CKOT'O TOKA U 1Ip.).

3. Paznoscenue, vioeieHue onpeoeinemozo KOMROHEHmMa u e2o
Konyenmpupoganue. Jng pa3nencHus, BbIACICHUS U KOHLICHTPUPOBA-
HHSI OTIPEACIICMOrO BEIIECTBA UCIONB3YIOT XUMHUCCKUE, (U3HUCCKUC
1 QUBHUKO-XUMHUYECKUE METOIBI, Pa3paboTKON KOTOPHIX TAKKE 3aHHMA-
ercst AX. XuMHueckiue METOABl B OCHOBHOM Oa3HMPYIOTCS HA PCaKLFH
OCXICHHUS, B KaueCTBEC (PH3MYCCKHX METOJOB HCIOIB3YIOT OTTOHKY,
CyOMMMAaLHIO, TINMABICHUE M APYrue, a (PH3HKO-XUMHYCCKHX HCIOIb-
3VIOT SKCTPAKLHIO, HOHHBIH 00MEH, XpoMaTorpaduio u ap.

4. Pecucmpayus u uzmepenue 6el1udUHbl AHATUMUYECKO20 CU2-
nana. AC onpeaensiemMoro BemectTsa 00b4HO comyTeTBYIOT AC, Mema-
IOLIHEC aHATTU3Y JPYTUX BELIECTB, KOTOPBIC HE ObLIN OTICICHBI HITH He-
JOCTATOYHO MOJTHO OBLITH YCTPaHCHBI Ha npeapiayineM stane. AC merma-
FOLUX BEIICCTB HA3bIBAOT (poHOM (1rymMom). MeTon aHanM3a HiId €ro
VCIOBHS JOKHBI OBITH TOJ0OPaHB! TakuM 00paszoM, utobsl AC onpeae-
JSEMOTO BCIICCTBA OTUCTIMBO BhIACTICH u3 ¢ona (myma). XKema-
TENBHO TAKXKE, YTOOBI METOA aHANN3a 00CCTIICUNBAT IMHCHHYIO 3aBHCH-
MOCTh HHTCHCUBHOCTH AC OT KOJIHYECTBA ONPEACIICMOroO BEIIECTBRA.

5. Pacuem pe3zyavmama anaiu3za. 11o pesynpraraM KOJIHIECTBEH-
HOro uaMepeHus UHTCHCHBHOCTH AC (A) pacCUUTHIBAIOT KOJHUYSCTBO
(n), maccy (m) WM KOHICHTPALMIO (C) OMPEACIACMOrO BCIISCTBA B
Mpo0e ¢ MOMOIIBIO YPABHEHUS CBSI3U:

A=K x n (m, c). q))

Taxum ypaBHCHHEM CBS3H, HAMPUMED B THTPUMETPHH, SBILICTCS 32~
KOH SKBUBAJICHTOB, MO3BOJSIOIIUE 10 H3MEPEHHOMY 00BEMY CTaHIAPT-
HOTO PacTBOpPa pearcHTa, MOLICANICrO Ha TUTPOBAHUE, PACCUUTATE CO-
JCprKaHUE aHATH3UPYeMOoro Bemectsa. 3akoH dapanes saensaeTcs ypas-
HCHHEM CBS3H B KYJIOHOMETPHYESCKOM TUTPOBAHUH, IO KOTOPOMY Maccy
BCILICCTBA B PACTBOPE MOXKHO HAWTH MO 3a1aBACMO MPU aHATH3E BEIIH-
YHHE TOKA ¥ U3MEPCHHOH BEJMYIHHE BPEMEHH THTPOBAHHSL.

Maremarniaeckyro (hYHKIHIO, BRIPAXKAOIYIO 3aBUCHMOCTh A OT 7
(m, c), Ha3PIBAIOT IPATYUPOBOYHOH, a €€ rpadUIeCKOS H300PAKCHHUE —
rpaayupoBouHbeIM rpadukom. B ypaBHeHHH cBa3u K03 HULIUCHT Tpo-
MOPLHMOHATBHOCTH K Ha3bIBAIOT YYBCTBUTEIBHOCTEIO (KO3 PHULHECHTOM
YYBCTBHTEIBHOCTH) MeToAa. YeM Gonbie K, TeM MCHBIIVIO BETHYHHY
COJEPIKAHU MOKHO YCTAaHOBUTh 3THM MeToaoM. Ecnu rpagynpoBouHas
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dyHKIHs TUHCHHAS, TO K HAXOAUTCS KAK TAHICHC YIUIA HAKJIOHA TPay-
nposouHOTro rpaduka k ocu abemuce. [Ipu HenuHeHHON QYHKIUH TyB-
CTBUTCIBHOCTh HAXOJAT, KAK MEPBYIO NMPOH3BOJAHVIO OT A HpHU 3Haue-
HUSIX 7 (M1, ), OTBEUAIOIINX YUACTKY TPaIyHPOBOYHOrO rpaduka, Oau3-
KOr'0 K TUHEWUHOMY:
dA AA
K=%I/IHI/IK=E. )

[Ipu nmpoBeaeHUM pacucTa pe3yabTaTOB AHANH3a HEOOXOIUMO
OYCHb BHUMATCIIBHO BBITIOJHATH BBIUMCICHHSA. Maremarnueckas mo-
IPEIIHOCTh, MONVINCHHAS B YHCIOBBIX 3HAYCHIMIX, PABHOCHIbHA
omHuOKe B aHAIN3E.

Uncnosrle 3HAYCHHS IOAPA3ACIIIOT HA TOUHBIE H NPUOIMKCHHBIC.
K TouHBIM, HanpUMEp, MOKHO OTHECTH YHCJIO BBIIOJTHCHHBIX aHATU30B,
MOPSAKOBBIA HOMEP 3neMeHTa B Tabauie MeHaeneesa, K MpUOIHKCH-
HBIM — H3MEPCHHBIC 3HAUYCHHS MacChl HITH 00bEMa.

3navamuvu nudpamMu npuOIMIKEHHOTO YHCIAa HABBIBAIOT BCE €TI0
mUGPBL, KPOME HYICH, CTOSAIINX CJICBA OT 3aIATON, H HYICH, CTOSIINX
copasa nocie 3aniaroi. Hynau, crosmuye B cepeanHe Yucna, SBISIOTCS
snagamuvu. Hammpumep, B uncie 427,205 — 6 snavammx udp, B 4UCIC
0,00365 — 3 snauamtue uudpst, B uncie 244,00 — 3 3nauariue uudpol.

Tounocts Beraucnenutt onpeaensgercs 'OCT, OCT umu TY Ha ana-
au3. Ecau morpemrHoCTs BRIYUCIICHUN HE OTOBOPCHA 3apaHEE, TO Clc-
JOYET UMETh B BUAY, YTO KOHLCHTPALMS BEIYUCIICTCS 40 4-1 3Hauarnen
mudphl TOCIE 3aIsIToN, Macca — A0 4-r0 IECATHIHOTO 3HAKa MOCTC 3a-
IBITOM, MAacCOBast A0J1st (MPOLICHTHOE COACPIKAHUE) — O COTHIX JA0JICH.

Kaxapiii pe3yapTar aHamu3a HE MOXKET OBITh TOUHEE, YEM OTO M03-
BOJIIIOT H3MEPHUTEIBHBIC MPHOOPHI (TO3TOMY B MAacce, BBIPAKCHHOU B
rpaMmax, HEC MOXKET ObIThb Oonbie 4-5 3HAKOB NOCHE 3aITOH,
T.€. GObIIE TOYHOCTH AHATUTHIECKUX BecoB 1074, 107 ).

Jlnmane nugpel OKPYTISIOT N0 CIEAYIOIUM MTPAaBUIaM.

1. locne auroro 1udpy, eciu oHa 4, 0TOPACHIBAKOT, eCu 5, 100aB-
JSIOT CAMHULY K TPEIbLAVINCH, ecnu paBHA 5, a mepex Hel deTHas
mudpa, To J00ABIMIOT €AWHULYY K MPEABIAYIICH, a €CTH HEYCTHAS, TO
oTHUMAarOT (Hampumep, 12,465 = 12,46; 12,475 = 12,48).

2. B cymMax W pasHOCTAX TPUOTIIKCHHBIX YHCET COXPAHSIIOT
CTONBKO JCCATUYHBIX 3HAKOB, CKOJBKO HX OBLIO B YHCTIC ¢ HANMEHBIIHM
WX YHCIIOM, a PY JCICHUH U YMHOXCHUH — CTOTBKO, CKOIBKO TPeOyeTCs
JUI TAaHHOH H3MEPSIEMOU BEIWYHHBI (HAIPUMED, NPH BEYHCICHUN
Macchl 1o hopmyJie:
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m (A)=T(B/A)xV(B). 3)

Hecmotps Ha TO, 9TO V' M3MEPAIOT A0 COTHIX, PE3VIABTAT AOJDKEH
ObITh BBIUHCIEH 10 107,107 ).

3. Ilpu BO3BEOCHNH B CTEIICHD B PE3YbTaTE OpaTh CTOIBKO 3HAYA-
mux OUQP, CKOTBKO HUX OBLIO Y BO3BOAMMOTO B CTCIICHb YHCIIA.

4. B mpoMeskyTOUHBIX pe3y/pTarax Oparh HAa OJHY ACCATHUHYIO
udpy Oomble, YeM MO HpaBHIaM OKPYIVICHHS, a A OLCHKH MOPSAKA
BBIYUCJICHUH OKPYIISITh BCE YHCIA A0 NEPBOM 3HAYAIICH.

6. Mamemamuueckas oopabomka pesyivmamoe anaiuza. Ha
Tr000M W3 MEPCUHCICHHBIX STANOB KOJIMYCCTBCHHOTO aHAIN3a MOTYT
OBbITh JOMYIICHBI U, KAK MPABHIO, AOMYCKAIOTCS NOTPEIIHOCTH, TO3TOMY
YeM MEHBIIIEE THUCIIO ITAIIOB UMEET aHAITN3, TEM TOUHEE €TI0 PE3YIITATHI.

ITorpemHOCTEIO M3MEPEHNS HA3BIBAIOT OTKIOHEHHE PE3YIbTATA U3-
MEPEeHUH X7 OT UCTUHHOT'O 3HAUCHMS N3MEPIEMOH BETHIMHBI M.

Pasnocte Xi — 4 = AXi mazpiBaeTCs abCOMOTHON MOTPEITHOCTRIO, &

AXi AXi o
OTHOMICHNE — =, BLIPAEHHOE B MPOLICHTaX (T X 100%), Ha3weIBacTCA

OTHOCHUTEBHON MOTPEIIHOCTHIO.

[TorpemHocTH pe3yabTaTOB KOIMUECTBEHHOTO aHAIN3A MOAPa3ie-
JSFOT Ha rpyObie (MpoMaxu), CUCTEMaTHIECKUE U cnyyaiinbie. Ha ux oc-
HOBE MPOBOAT OLICHKY KA4ECTBA MOJIYUCHHBIX PE3yIbTATOB aHATH3A.
[NapameTpamu kadecTBa SBIAIOTCA WX MPABHIBHOCTB, TOUYHOCTh, BOC-
MPOU3BOAUMOCTD U HAJCIKHOCTb.

Pesynprar aHammza cuuTacTCs MPABHIBHBIM, €CIIH Y HETO HET IPy-
00l U CHCTEMATHUYCCKOM MOTPEIIHOCTH, a SCITH, KPOME TOTO, CliydaliHas
MOTPEIIHOCTE CBEJCHA K MUHHMYMY, TO TOYHBIM, COOTBETCTBYIOLIHM
UCTHHHOMY. 7151 MONMYYEHUS TOYHBIX PE3YJIbTATOB U3MEPCHHS KOIHIE-
CTBCHHEBIC OMPEACICHHUS HOBTOPSIOT HECKOIBKO pa3 (0OOBIMHO HEUETHOE).

['pyObIME TOTPEITHOCTAMH (IIPOMaXaMHK) HA3BIBAIOTCS TC, KOTOPHIC
MPUBOJAT K PE3KOMY OTIHYHIO PE3YIbTaTa MOBTOPHOTO M3MEPCHHUS OT
octanpHeIX. [IpUunHaMH NpPOMaxoB SIBISIOTCS TPyObIC ONECPATHBHBIC
OIMMOKH AHATUTHKA (HAMPUMEP, TOTEPS YACTH OCATKA ITPH €r0 (PHUIBTPO-
BAaHHUM WU B3BCLIHUBAHUH, HCTIPABWIBHOC BEIYHCICHHE HJIH 3aIHCh pe-
3yviaeTara). [lpoMaxu BBUSIBISIOT CPEAH CEPHH PE3YIBTATOB MOBTOPHBIX
M3MEPCHHM, KaK MPaBUjIo, ¢ moMornsio (OJ-kputepus. ns ero pacucta
PE3VAbTAThl BBICTPAUBAIOT B P MO0 BO3PACTAHHUIO: X1, X2, X3, ..., Xn-1, Xn
CoMHUTENBHBIM OOBIYHO SIBISACTCS MEPBBIA HITH NIOCICAHUN PE3YAbTAT B
3TOM Py .
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Q-kpuTepuii BHIYHCIAIOT KaK OTHOLICHHE B3ATOH MO abCOMOTHOM
BCJIMYHMHE PA3HOCTH COMHHUTEIBHOTO PE3yIbTara v OIKaHIIero K Hemy
B PAAY K Pa3HOCTH IOCJIETHETO U IIEPBOTO B pAy. PasHOCTB X, — X; Ha3bI-
BaOT Pa3MaxoM BapbUPOBAHMUSL.

Hammpumep, eciavt cOMHUTENIEH TIOCTIESAHNM PE3YNBTAT B PAAY, TO:

Q=Xn—Xn—1 (4)

Xn—-X1

Jns BBISBIICHHS IPOMAXa PACCYUTAHHOE TS HETO () CPAaBHUBAIOT C
TaOMIMYHBIM KPUTHYCCKUM 3HAUCHUEM (a0, IPUBCACHHBIM B AHAIH-
THYCCKUX cripaBovHuKax. Ecou QO > Omabn, To COMHUTEIBHBIN Pe3yb-
TaT MCKIIOYAIOT W3 PacCMOTpeHMs, cumrtas npomaxoM. [Ipomaxu
JOJDKHBI OBITh BBISBIICHBI H YCTPAHCHEL.

CucteMaTHYECKUMH TOTPEIIHOCTIMH CHHTAIOT T€, KOTOPHIE NPHU-
BOJAT K OTKIIOHCHHUIO PE3YIbTATOB MOBTOPHBIX H3MEPCHHH HA OTHY U TY
JKE€ TOJNBKO TOJOKUTEIBHYIO WM OTPULIATEIBHYIO BETHIHHY OT HCTHH-
HOTO 3Ha4CHUs. VX MPUIHHON MOKET OBITh HEMPABUIBHASL KaTHOPOBKA
HU3MEPUTEIBHBIX TPUOOPOB U HHCTPYMEHTOB, MPUMECH B IPUMCHIECMBIX
peaKkTHBaxX, HEMPABHIbHBIC ACHCTBUS (HAPUMEp, BHIOOP MHAMKATOPA)
WA WUHAUBHAYAJIbHBIC OCOOCHHOCTH QHAJUTHKA (HANPUMED 3PCHHC).
CucreMaTHYECKHUE MOTPELIHOCTH MOTYT M JOJDKHBEL OBITH YCTPaHCHEL.
st 3TOTO UCTIONB3VIOT:

1) monmy4eHue pe3ynpTaToB KOMHYCCTBCHHOTO aHAIN3a HECKOIbKHUMHU
Pa3IUYHBIMU IO IPUPOJEC MCTOAAMHU;

2) oTpabOTKY METOAMKH aHAJIN3a Ha CTAHAAPTHRIX 00pa3lax, T.¢. Ma-
TepUanax, CoACP KaHUE ONMPEACIICMBIX BEIIECTB B KOTOPBIX H3BECTHO C
BBICOKOM TOYHOCTBIO;

3) meTox 100aBOK (METOM «BBEACHO-HAMICHOY).

Cry4aliHple HOTPEMIHOCTH — 3TO T€, KOTOPHIC BEAYT K HE3HAUHUTE Tb-
HBIM OTKIIOHCHHSM PE3YIbTATOB MOBTOPHEIX H3MEPCHHUH OT HCTHHHOTO
3HAYCHUS MO NPHYHHAM, BO3HHUKHOBCHHC KOTOPBIX BBUSICHUTH U YUECTD
HEBO3MOXKHO (HampuMep, KoneOaHWs HAOpsDKCHUS B JJICKTPOCCTH,
HACTPOCHHE aHAMUTHKA U T.I.). CaydalHble TOTPEITHOCTH BBHI3BIBAOT
pasdpoc pe3yIbTaTOB NOBTOPHEIX OMPEACICHUH, MPOBEACHHBIX B HACH-
THYHBIX YCTOBUAX. Pazbpoc onpeaenser BOCIPOU3BOIUMOCTD PE3YIbTa-
TOB, T.C. MONYUCHUE OJWHAKOBBIX WJIH OMU3KHX PE3yIbTATOB HPHU IO-
BTOPHBIX onpeacicHusIX. KoamiecTBeHHON XapaKTepUCTUKOH BOCIIPO-
H3BOIUMOCTH SIBJIICTCS CTAHJAPTHOEC OTKIOHCHHUE .

BriOopHOH Ha3BIBAIOT COBOKYITHOCTh PE3yIbTATOB MOBTOPHBIX H3-
MepeHui. Camu pe3yIbTaThl HA3BIBAIOT BAPUAHTAMH BEIOOPKH.
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COBOKYIIHOCTE  PE3yAbTATOB OCCKOHEYHO OOJBIIOrO  YHCHIA
HU3MepeHUH (B TUTpOBaHUH # = 3()) HA3BIBAIOT FCHEPATBHON BEIOOPKOIA,
a BBIYHCICHHOE M0 HEH CTaHIAPTHOE OTKIOHEHHE 0003HavatoT 0. CraH-
JAPTHOE OTKJIIOHCHHE S () IOKA3bIBACT, HA KAKYIO B CPSAHEM BETHYHHY
OTKIIOHSIIOTCS PE3YAbTATHL /1 H3MEPCHUH OT CPEAHETO Pe3yabTaTa X Wil
HUCTHHHOTO U.

KBagpar BeTHMYMHBI CTAHIAPTHOTO OTKIOHEHHMS S°(0°) HA3BIBAIOT
JUcTiepcreil pe3ynpTaroB u3MepeHus. OHa MOKa3blBACT CPECAHECKBAIpa-
THYHOC OTKJIOHCHHUE PE3YIbTATOB MOBTOPHBIX H3MEPSHUH OT CPEITHETO X
WM UCTUHHOTO 3HAYCHUSL.

B npoueHTax BOCIPON3BOAUMOCTb OLICHUBAIOT MO BETUIUHE OTHO-
CUTEIBHOTO CTAHIAPTHOTO OTKIOHCHHSL

S
AS = o x 100 %. (5)

O06brun0 cumrarot mpu S = 1...5% BoCHpPON3BOAUMOCTD PE3YIIbTA-
TOB U3MepeHus xopowei, mpuS'=5...10% — ynoBreTBOpUTEIEHON, IPH
S=10...15% — wioxoii, XOTs 3TA UIKAIA BOCIIPOU3BOAUMOCTH YCIOBHA
U 3aBHCHT OT METO/A aHATH3A.

B cootBeTcTBHE ¢ TeopueH MOrpemHOCTEH (OMMOOK) W3BECTHAS
BCJUYMHA S MO3BOMACT YTBEPXKAATh, UTO B 68 cryyasx u3 100 cnyuaiinas
norpemHocTh < +/75, B 95 u3 100 < £25, a8 99 n3 100 < +38.

OTHOWECHHUE YUCTA CIYYACB, B KOTOPHIX MPOUCXOTUT HEKOTOPOE
COOBITHE, K OOIIEMY YHCITY PACCMATPHBACMBIX CIVIACB HA3BIBACTCS J0-
BCPHUTCJIBHOU BEPOSATHOCTBIO (CTATHCTHYCCKON HaaekHOCThIO) P. Jlng
BhineykaszanHoro P coctasisiet: 0,68 (68%), 0,95 (95%), 0,99 (99%).

KonTponbHbie Bonpockl

1. HazoBure OCHOBHbIC IIpaBHJIA OTOOpPA M MPOBEACHUS IPOLECTYPHI
YCpEeIHCHUS MPOOBI IS MPOBEACHHUS HCCIICIOBAHMH.

2. Onummre MPOBEACHHUE MPOLIEIYPHI PA3JIOKCHHUS AHATH3UPYEMOI POOBI.

3. Kakyro MareMarmdecKkyro (DYHKIHIO HA3BIBAKOT TpaayupoBouHou? Urto
TaKOE TPATyHpPOBOYHbIA rpaduk?

4. Jlo xakoif mu(pbl MOCIC 3aMATOH BBIMHCIIACTCS KOHIICHTPALHSA BCIICCTBA
TIPH MIPOBEICHUN XHMHUYECKOTO aHAIN3a?

5. HazoBuTe OCHOBHbIC IIPaBHIIA OKPYTJICHHUS MATEMATHUCCKUX JAHHBIX IIPH
pacuerax.

6. HazoBuTe OCHOBHBIC BH/bI IIOTPEITHOCTH, BOSHHKAOMINE IIPH MPOBEIACHUN
KOJIMTMECTBEHHOTO AHAJIN3A.

7. PackpoiiTe NOHATUE CTAHAAPTHOTO OTKJIOHEHHUS W KBAaJApara BEIMYHHBI
CTaHAAPTHOTO OTKIOHCHHS.
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3anarue 4. KauecTBeHHBIH AHAJINS.
IMean 1 BO3MOKHBIE METOABI

I_Ie.m, SAHATHSA — U3YYIUTH LCTTb MPOBCACHUA KAYCCTBCHHOTO AHAIN34A, d TAK )KE
BO3MO’KHBIC MCTOABI MPOBCACHWA KAUCCTBCHHOTO dHAIN3A B J'Ia60paT0pHI>IX Huc-
TBITAHHUAX.

KauecTBeHHBIH aHATHN3 UMECT CBOCH LICBbIO OOHAPYKCHHUE OTIPEIL-
JICHHBIX BEINCCTB WU UX KOMIIOHCHTOB B aHATH3UpyeMoM o0bekte. O0-
HAPYKCHHUE MMPOBOJUTCS ITyTEM UACHTH(PHKALIUH BEINECTB, TO €CTh YCTa-
HOBJICHUSI TOXKIACCTBCHHOCTH (oamHakoBocTH) AC aHaIM3UPyeMOro
00bekTa ¥ n3BecTHRIX AC onpeaesieMBIX BEICCTB B YCIOBHIX MPUME-
HACMOTO MeToAa aHanu3a. s 3Toro JaHHBIM METOAOM IpeIBapH-
TENBHO UCCIEAYIOT STATOHHBIC BEINCCTBA, B KOTOPHIX HATIMYHE ONpeac-
JSIEMBIX BCILIECTB 3aBCAOMO HM3BecTHO. Hampumep, ycTaHoBIEHO, 4TO
MIPUCYTCTBHE CHEKTPATIBHOM JuHIH ¢ JarHOH BoaHs 350,11 aM B aMuc-
CHOHHOM CIICKTPE CILIaBa, IPH BO3OYKICHHUN CIECKTPA 3ICKTPUICCKOH
JOYTOH, CBUACTECIBCTBYECT O HAIMYHMHU B CILIaBe OapHs; MOCHHECHHE BOX-
HOT'O pacTBOpa Npu JoOaBICHUN K HeMy kpaxmana sasisietes AC Ha npu-
CYTCTBHE B HeM | 1 HaoOopoT.

KavecTBeHHBIN aHAMU3 BCerga MPEALICCTBYET KOTHUCCTBEHHOMY.
B Hacrosmee BpeMsi KaueCTBCHHBIH aHATH3 BBIIONHAIOT HHCTPYMEH-
TaNbHBIMUA MCTOAAMU: CIIECKTPATbHBIMHU, XpPOMATOTpapHIeCKuMU, 3IICK-
TPOXHMHUCCKUMH U JIp. XUMHUUECKHUE METOIBI UCIONb3YIOT HA OTICIb-
HBIX CTaIUSAX HHCTPYMCHTAIBHBIX (BCKPBHITHEC TPOOBI, pa3iciCHHC H
KOHLICHTPUPOBAHUE U AP.), HO WHOTAA ¢ MOMOINBI0 XUMHICCKOTO aHA-
JM3a MOYKHO MONYYHTE PE3YABTATH O0Nee IpocTo U OBICTPO, HAPUMED,
YCTAHOBUTb HAIMYUE ABOMHBIX U TPOUHBIX CBSI3€H B HEMPEACIbHBIX YI-
JICBOAOPOJAX MPH MPONYCKAHUH HX Yepe3 OPOMHYIO BOAY WM BOJHBIHA
pactBop KMnQy. [Ipu 3TOM pacTBOpBI TEPSIOT OKPACKY .

HeranpHO pa3paboTaHHBIA KAYCCTBCHHBIA XUMUYCCKHU AHATH3
MO3BOJISACT OMPEIACIIATh SJICMCHTHBIN (ATOMHBIN), HOHHBIH, MOJICKYJISIP-
HBIU (BEILECTBECHHBIH), (PYHKIIMOHATIBHBIA, CTPYKTYPHBINA U ()a30BbIH CO-
CTaBbl HCOPTAHHUYCCKUX H OPTaHUIECKUX BEIICCTB.

[Ipu aHanmmM3e HEOPraHMYCCKHUX BCLICCTB OCHOBHOC 3HAUCHHC
HMCIOT 3JICMEHTHBIN U HOHHBIHM aHANTH3BL, TAK KaK 3HAHHE SICMCHTHOTO
W HOHHOTO COCTAaBa AOCTATOYHO I YCTAHOBJICHHUS BELICCTBCHHOTO CO-
cTaBa HeopraHmdyeckux semiectB. CBOMCTBA OPraHHYCCKHUX BCILICCTB
OMPEACIIOTCS UX JIEMCHTHBIM COCTABOM, HO TAKXKE M CTPYKTYPOH,
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HAJIMYHEM Pa3HOOOpasHeIX (PYHKUHOHANBHEIX rpymi. [lostomy anamms
OPraHUYCCKUX BELIECTB HMEET CBOIO CIICU(HUKY.

KavecTeeHHBIN XUMUICCKHI aHATH3 Oa3UPYETCA HA CHCTEME XUMH-
YECKHUX PEeaKLMi, XapaKTePHbIX AN JAHHOTO BEIIECTBA — Pa3ACiCHU,
OTICICHUS U OOHAPYKCHHSL.

K xumudecknM peakysaM B KQUCCTBCHHOM aHAITU3E MPEIbABISIOT
CIeAyIOIYE TPSOOBAHHUS.

1. Peakumsa nomKkHA IPOTEKATh MPAKTHUECKH MTHOBEHHO.
2. Peakius g0mxHA OBITE HEOOPATHUMOH.
3. Peakuus nomkHa cOMpoBokaaThes BHEIHUM d(ddexrom (AC):
a) U3MCHCHHUEM OKPACKH PacTBOPa,;
0) oOpa3oBaHHEM HITH PACTBOPSHUECM OCAKa,
B) BBIACIICHUCM Ta3000pa3HbIX BEIUICCTE;
I') OKpaIIUBAHKUEM IIJIAMEHH U JP.

Peakimu, no3BOISIONING MOMYYNUTh BHSIIHUN SD(EKT ¢ Onpeaeis-
€MBIM BCIICCTBOM, HA3bIBAIOT AHATHTHUCCKUMHM, a AOOABIICMOC IS
3TOTO BEIIECCTBO — PEAr€HTOM. AHANMUTHYCCKHE PEAKLMH, MTPOBOIUMBIC
MEKIY TBEPABIMHU BELICCTBAMH, OTHOCAT K PEAKLIHAM «CYXHM IyTEM», &
B PACTBOPAX — «MOKPBIM IyTEMY.

K peakumsam «CyxXuM MyTeM» OTHOCATCS PEAKLWH, BBIIOTHICMBIC
MyTEM PACTHPAHHUS TBEPAOTO HUCCICAYEMOTO BELIECTBA C TBEPABIM pea-
TCHTOM, 2 TAKXKE MYyTEM MOIYICHHUS OKPAIICHHBIX CTCKO (IICPIOB) MpH
CIUIABJICHUH HEKOTOPBIX 3JIEMEHTOB € OypOH.

3HAYUTENTBHO Yallle aHATIU3 MPOBOIAT «MOKPBIM MYTEMY, I YETO
aHATU3UPYEMOE BEINECTBO MEPEBOAAT B pacTBop. Peakuum ¢ pactBo-
paMH MOTYT BBHINOJHATHCS MPOOUPOUHBIM, KAICIBHBIM U MHKPOKPH-
cranmnmiaeckuM Metogamu. [Ipu mpoOHpoOYHOM MONYMHUKPOAHAIN3E €ro
BBITIONTHAIOT B MPOOHPKAX BMECTUMOCTBIO 2-5 cMm>. [yt oTAe e Hust 0ca-
KOB HCIOJIb3VIOT HEHTPU(YTHPOBAHKC, & BHITIAPUBAHUCE BEAYT B hapdo-
POBBIX YalleukaxX WM TUIJIX. KanenpHbIl aHamu3 OCYIIECTBIAIOT HA
dbapdopoBEIX MIACTHHKAX WIH MOJOCKaX (HIBTPOBAHHON Oymaru, ro-
Jy4as OBETHEIC PCAKLIUH MPU JOOABICHUN K OTHOU Karlie pacTBopa Be-
IeCTBa OAHOM KaIUM pacTBopa peakThBa. MHUKPOKpPHCTATHYECKUI
aHaITN3 OCHOBAH Ha OOHAPYKCHHUH KOMIOHCHTOB C MOMOIIBIO PEaKLIUH,
B PE3VNIbTaTe KOTOPHIX OOPA3yIOTCs COCAMHEHHS C XapaKTCPHBIM IIBC-
TOM U (POpPMOH KPUCTALTOB, HAOMIOAAEMBIX B MUKPOCKOII.

Jns kauecTBEHHOTO XHMHYECKOTO aHANIN3a HCIONB3YIOT BCE H3-
BCCTHBIC THIIB PEAKLUUH: KHUCIOTHO-OCHOBHBIC, OKUCIUTEIBHO-BOCCTA-
HOBHTECJIBHBIE, OCKICHHS, KOMITIEKCOOOPa30BaHuUs U APYTHC.
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KauecTBeHHBIH aHATN3 PaCcTBOPOB HEOPTAHUUYCCKUX BEINECTB CBO-
JUTCSA K OOHAPYKCHHIO KATHOHOB W aHUOHOB. {711 3TOro MCHoOmb3yIOT
oOrue u yactHeie peakiun. OOIye Peakyu JarOT CXOAHBIN BHSITHUH
s¢dexr (AC) co MHOrUMH HOHaMHU (HampuMmep, oOpa3oBaHHE KaTHO-
HAMU 0CaJIKOB CyIb(haToB, KapOoHaTOB, (pocthaToB U T.A4.), @ YACTHHIC —
¢ 2-5 wonamu. UeM MCHBIIE YHCIO MOHOB AAr0T cxoaubii AC, TeM ce-
JACKTUBHEE (M30HPATCIIbHES) CUMTACTCS Peakiysl. Peakiwst Ha3pIBACTCS
creuUISCKON, KOTJa MO3BOJISICT OOHAPYKUTh OJAWH HOH B MPHUCYT-
CTBHH BCEX OCTAIbHBIX.

AMMHak OOHApPYKUBAIOT MO 3amaxy WIH MO MOCHHEHHIO KPacHOH
JAAKMYCOBOM OYMAKKH, CMOUCHHOM B BOJC U NMIOMCIICHHOHN HAX MPOOHUp-
KOM.

CeIeKTUBHOCTD PEAKIIUI MOKHO MOBBICUTH, H3MCHSISI X YCIOBHS
(pH) wmm mpumeHss MackupoBaHHE. MacKHPOBAaHHC 3aKTOYACTCS B
YMCHBIICHUH KOHICHTPALMH MCIIAOIIUX HOHOB B PACTBOPE MCHBINC
Mpeaea uX O0HAPYKEHUS, HATPUMEP MyTEM UX CBI3bIBAHHS B OCCI[BET-
HBIC KOMIUICKCHI.

Ecnu coctaB aHAMM3MpyeMoro pactBopa HECIOKEH, TO €ro MOCIe
MaCKHPOBKH aHATH3UPYIOT APOOHBIM criocoGoM. OH 3aKIovaeTcs B 00-
HAPYKCHHH B TIOO0H NOCIEA0BATEIBHOCTH OJTHOTO HOHA B IPUCYTCTBUH
BCEX OCTAJBHBIX C MOMOIIBI CICIUPUUCCKUX PEAKIIHI, KOTOPHIC MPO-
BOJAT B OTACNBHBEIX MOPLMAX aHAIM3HpyeMoro pactsopa. Ilockombky
COCIU(pHUISCKUX PEAKIHI HEMHOTO, TO NPU AHATH3E CJIOKHOU MOHHOH
CMECH HCTIOB3YIOT CHCTEMATHIECKHHI CIIOc00. DTOT ciocod OCHOBAH Ha
Pa3aCICHUU CMECH HA MPYIINBI HOHOB CO CXOIHBIMU XUMUUICCKUMHU CBOM-
CTBAMH IyTEM MEPEBOJA UX B OCAIKU C MOMOIIBIO IPYMIIOBBIX PCAKTH-
BOB, MPUYCM TPYMIOBBIMU PEAKTHBAMH BO3ACHCTBYIOT HA OJHY U TY K¢
MOPLMIO AHATH3HPYEMOTO PAcTBOPa MO ONPCIACICHHOW CHCTEME, B
CTPOTO ONpeACICHHON ocneA0BaTeIbHOCTH. OCaTKH OTACSIOT JPYT OT
Jpyra (HampuMmep LECHTPU(YTHPOBAHHEM), 3aTEM PacTBOPSIOT ONpenc-
JICHHBIM 00pa30M H HOTYYAIOT CCPHI0 PACTBOPOB, MO3BOJIIOIINX B KaXK-
JIOM OOHAPYKUTh OTACBHBIN HOH CIICHU(PUICCKON peakiuei Ha HETO.

CyIecTBYET HECKONIBKO CHCTEMATHUYSCKHUX CHOCOOOB aHAJH3a,
HA3BIBACMBIX 110 MPUMEHICMBIM TPYIIIIOBBIM PCAKTHBAM: CEPOBOIOPOI-
HBIH, KUCTOTHO-OCHOBHBIH, aMmmuadHo-(pocarHeiii u apyrue. Knaccu-
YCCKUU CEPOBOAOPOAHBIN CIOCOO OCHOBAH HA PA3JC/ICHHH KATHOHOB HA
5 rpymnn myTeM moayueHUs UX CYIb(OHUI0B WIH CCPHUCTHIX COCAUHCHUM
mpu BozackcTBrH cepooaopoaa (H-S), cyneduma ammonumst ((NH4)-S),
Cynbdug Harpust (NaS) B pa3iudHbIX YCIOBHUSAX.
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Bonee mmpoko mpUMEHSCMbBIM, JOCTYITHBIM U OC30TMACHBIM SIBIISI-
€TCsl KUCIIOTHO-OCHOBHBIN METO, IIPH KOTOPOM KaTHOHBI Pa3ACIIOT HA
6 rpymm (tadn. 1).

Tabauna 1
Knaccubukarms KaTHOHOB MO KUCIOTHO-OCHOBHOMY CIOCOOY
Homep Katronsr ['pyrmozoit PacTBopuMOCTh coeMHEHNI
TPYIIIBI peaKTuB
I Ag' Pb?", Hg? 2M HCI1 XIIOpUJIHI HEPACTBOPUMEL B BOJIE
11 Ca?", Sr?*, Ba?* IM H2SO4 | Cyibarht He pacTBOPHMEIL B BOJIC
7 AP (13F Q2+ -
i Zn*t, Al o Cr3*, Sn?, AM NaOH Tunpoxcuapt aMpoTepHEL, PacTBO
Si*t, As PHUMBI B U30BITKE IEITOUN
Mg?", Mn?*, Fe?*, Fe¥*, o THAPOKCHIEI HEPAaC TBOPHMEL
v Bi*", Sb*', Sb>* 25% NH; B m30bITKe NaOH mmu NHs
Co™ Nit*. Cu* THUAPOKCHIBI PACTBOPSIOTCS
v ok 1roos 25% NH3 B 130bITKe NH3 ¢ 00pa3oBanuem
Cd*', Hg?
’ KOMIDTEKCHBIX COETUHEHMI
VI Na*, K, NI Her XIOPHUIBI, CYITH(ATH, THAPOK-
CHJIBI PACTBOPUMEI B BOJIE

Howmep rpynmsl ykaspiBacT Ha MOCIEAOBATCIBHOCTD BO3ACHCTBHS
peaktrBoM. KauecTBEHHBIH XHMUUYECKHI aHATH3 OPraHHYCCKUX Be-
LICCTB MOAPA3ACIAIOT HA FJIEMEHMHbI, (YHKUUOHAIbHBIE, CIPYK-
MypHbLL U MOJEKYJIAPHDBL.

AHamM3 HAYMHAIOT C MPCABAPUTCIBHBIX HCIBITAHUN OpraHude-
ckoro BemecTsa. s TBEpARIX H3MEPAIOT TEMIEPATYPY ILIABICHHS
(thnas), AT KUOKUAX — TEMICPATYPY KUICHUS (f1;n) HITH MOKA3ATEb MIPE-
aomiieHUS. MOJSPHYIO Maccy ONPEACTSIOT MO MOHIKCHHUIO frayeps UITH
MOBBIIICHUIO i, TO €CTh KPUOCKOTIMUYCCKHM HITH 30YTHOCKOITHISCKIM
MeToaaMu. BaxkHOU XapakTepUCTHKOH SBISICTCS PACTBOPHUMOCTD, HA OC-
HOBE KOTOPOH CYIIECTBYIOT KIACCU(PHKALIMOHHEIC CXEMBI OPTaHHIECKUX
BemiectB. Hampumep, eciau BetectBo He pacteopsietest B H.O, HO pac-
tBOpsietcs B 5% pacteope NaOH mau NaHCOs, To oHo oTHOCHTCS K
IPYIIIE BEUIECTB, B KOTOPYIO BXOAAT CHIIbHBIC OPraHHMICCKHE KHUCTIOTHI,
KapOOHOBBIC KUCIOTHI ¢ 00JICE YEM LICCTHIO AaTOMAaMH YIJIepoa, (heHobI
C 3AMECTHTEIISIMU B OPTO- U TIAPATIONOKCHUIX.

CTpYKTYPHBIM aHAIN30M YCTAHABIHMBAIOT CTPYKTYPHYIO GOPMYITY
OPraHUYCCKOrO BEIIECTBA WM €€ OTACTBHBIC CTPYKTYPHBIC BIIEMCHTEHI
(BOHHBIC M TPOWHBIC CBSI3U, LUKJIBI U TAK JAJICE).

MoneKkyIIpHBIM aHATH30M YCTAHABIHUBAIOT LCTHKOM BELICCTBO.
Hanpumep, denon moxxao obnapyxkute peakuueii ¢ FeCls B mupuaune.
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Yame MOTEKyISPHBIM aHAMN3 CBOJUTCS K YCTAHOBICHHIO ITOJHOTO CO-
CTaBa COCOVHCHH HA OCHOBAaHUH JAHHBIX 00 3NMEMEHTHOM, (PyHKIHO-
HAJIBHOM H CTPYKTYPHOM COCTAaBE BeIECTBA. B HacTosmee Bpems More-
KYJIIPHBIH aHAITU3 NPOBOAAT B OCHOBHOM HHCTPYMEHTATBHBIMU METO-
JaMH.

KonTpoabHbie Bonpocel

1. Hazosute nens M 330244 MPOBEACHHA KAYCCTBCHHOTO AHAIU3A.

2. TTepeuncimre TPCOOBAHMS, PCABABIACMBIC K XHMHICCKIM PCAKIHAM B Ka-
YECTBCHHOM AHAJIH3E.

3. Kakne peakimu HA3BIBAIOTCS AHATHTHICCKAMIE?

4. IlepeuyncanTe THIBI XUMHYCCKIX PEAKIHI, HCTIONB3YEMBIX A MPOBEAC-
HUS KQUECTBEHHOTO XMMHYECKOTO aHAIH3A.

5. Kak MOKHO TIOBBICHTH CCJICKTHBHOCTD PCAKIIHIA?

6. Ha xaxue rpynmsl HOApa3ACIIeTCA KAUCCTBCHHBIM XUMIYCCKUT aHATTH3 OP-
TAaHMYCCKUX BEIECTB?
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3ansTue S. TeopeTuyeckue 0CHOBbI KOJIHYeCTBEHHOI0
XHMHYecKoro aHajausza. TpeGoBaHusi K XUMHYECKHM
peakuusiMm. PacTBopbl u pacTBopuTeIH.
Cnoco0blI BbIpakeHHs] KOHIIEHTPALIUHY PACTBOPOB

Hean 3aHsITHST — H3YYUTh OCHOBBI KOJIMUCCTBCHHOTO XHMHUICCKOTO aHAJH3A.
W3yunts nepeucHs TPeOOBAHUH K PACTBOPaM M pacTBopUTEILIM. CIIOCOOBI BBI-
Pa’KeHHUSI KOHICHTPALUH PACTBOPOB.

B ocHoBe xommuecTBeHHOTO XMMuucckoro anammsa (KXA) me-
AT XUMUYICCKAA PCaKUAa MCKAY ONPCAC/THACMBIM BCICCTBOM U BCIIC-
CTBOM — PEAr¢HTOM.

K xumudeckum peakumsaM, npumeHsaembiM B KXA, npeapaBnsioT
CICAYIOIIUC MPeDbOBAHU:

1) peakiust 10/KHA MPOTEKATH AOCTATOYHO OBICTPO M OBITh MPAKTH-
YECKH HEOOPATHMOM;

2) BEIIECTBA, BCTYIHUBIIMC B PEAKIHIO, MOJDKHBI PEarupoBarh B
CTPOTro ONPCACICHHBIX KOIUYUCCTBCHHBIX COOTHOLICHUAX, T.C. PCAKLIUA
JO0JIKHA 6LITL CTCXHOMCTpH‘ICCKOfI " HC COIIPOBOXKAATHCAH HO60‘IHLIMI/I
peaKIsIMHU,

3) B pe3ynbTaTe PEaKLMK JODKHBI MONYYATECSI COCAMHCHUS C Onpe-
ACJTICHHBIM MOJICKYIAPHBIM COCTAaBOM

4) Ha X0 PeaKIMH HE JAOJDKHBI OKA3bIBATh BIIMSHUC MPUMECH, MPHU-
CYTCTBYIOIIUE B AaHATTU3UPYESMOM BEILICCTBE,

5) peakuus AOKHA MO3BOJSITh JOCTATOYHO MPOCTO YCTAHABIMBATH
MOMECHT €¢ OKOHYAHUS, & TAKXKE MACCy MPOAYKTA PEAKIMU MU 00bEM
pacTBOpa pearcHTa, 3aTPAuCHHbBIN Ha ¢ MPOBCACHHUE.

IlonsTHE PKBHUBaICHTA BCIICCTBA ABJISICTCA OCO6CHHO BAKHBIM AJIsL
KXA, tak xak 3aKOH 3KBUBAJICHTOB CIYXKHT OCHOBOU I pacucTa pe-
3yJIbTATOB TUHTPHAMETPHICCKOrO aHAIH3A.

Oreusanenmom BemecTBa X HA3BIBACTCS TaKas €ro PeaabHAs WIH
YCJIOBHAS YaCTHIA, KOTOPAsS B KHUCIOTHO-OCHOBHBIX PEAKIMUSIX OTIACT,
MPUCOCIVHACT HIH KAKHUM-THOO APYTHM CHOCOOOM SKBUBAICHTHA OJ-
HoMmy mpotoHy (H'-HOHY), a B OKHCIHTEIPHO-BOCCTAHOBUTEIBHBIX PC-
AKIUAX — OJHOMY 3JIEKTPOHY.

TeopeTuueckoii 6azoit qist 6onpimuHCTBA METOA0B KXA siBisieTcst
MOHITHE «XHMHYCCKOS PABHOBECHEY» W 3aKOH JACHCTBYIOIIMX MAacC
(3AM), KOTOpPBIC TIO3BOISIOT MOAYIUTE (POPMYJIBI TS PacueTa Pas3idt-
HBIX XaPaKTCPUCTHK PCAKIHOHHON CMECH U3 ONPEACIICMOrO BEIICCTBA
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U pearcHTa B Pa3IHYHbIC MOMEHTHI MPOTCKAHUS XUMHICCKOH PeaKkLyy.

HecmoTtps Ha TpeGoBaHne HEOOPATUMOCTH, OONBIIMHCTBO AHAIH-
THYCCKUX PEaKIUH JO KOHIA HE HAYT, MOCKOIBKY HMPOIVKTHl PCAKLINN
B3aUMOJCHUCTBYIOT JPYT C APYTOM ¢ 00PA30BAHNUEM UCXOTHBIX BCIIECTB.
B Hauane XuMuIECKOro oOpaTUMOTro MPOLECCa CKOPOCTh MPSIMOU peak-
LM MAKCUMaJIbHA, 2 0OpaTHOW PEakLUH paBHA HYJII0, HO IO MEpPE Mpo-
XOXACHHUS IPOLIECCA CKOPOCTh NPAMOH PEAKLHH YMEHBIIACTCS C YMEHB-
LICHUEM KOHLICHTPALMN HCXOIHBIX BEIIECTB, & CKOPOCTh 0OpaTHOM pac-
TET.

3aBHCHMOCTb CKOPOCTH PEaKLUH OT KOHLCHTPALIHH PEarupyOLuX
BCILECTB BhIpakaeTca 3akoHoM aectictByrommx mace (K. I'yaeOepr,
I1. Baare, 1867 r.): ckopocmbe xumuueckoil peakyuu npu OaHHOU memne-
pamype npONOPYUOHANLHA NPOU3ECOCHUIO KOHYEHMPAYUl peazupyro-
WUX 8EUJECTNE 8 CHNENEHSIX, PAGHBIX CHIEXUOMEMPUYECKUM KOIDPuyuen-
MAM 8 YPAGHEHUU Pearylli.

KoHcTanTa CKOPOCTH XHMUYCCKOH PEAKIHH — 3TO €€ CKOPOCTh NPU
CAMHUYHBIX KOHLCHTPALUIX pearupyomux semects. [lpu nocrosaunoM
TEMIICPATYPEe KOHCTAHTA CKOPOCTH 3aBHCHT TOJBKO OT MPHPOABI pearu-
PYIOLIMX BEIICCTB M HE 3aBHCUT OT WX KOHLCHTPALMH, YTO MO3BOICT
CPaBHUBATh CKOPOCTH PA3HUYHBIX PCAKLHH MYTEM CPABHCHUS WX KOH-
cranr. 3asucumocte K = f (7T) BeipaxkacT ypaBHeHuC AppeHHyca
{nK = A/T + B (A u B — KOHCTaHTHI), & TAKXKE UMIICPUUCCKOC TPABUIO
Baut-T'odda: npu yseruvenun memnepamypol na rxaxcovie 10°C cxo-
POCHb XumMuueckoll peaxyuu yeeauuueaemes 6 2... 4 pasa.

CocrosiHEE CHCTEMBI PEarupyromnX BELICCTB, MPU KOTOPOM CKO-
POCTBH TPsIMOM U OOPATHOHN PeaKIMK PABHBI MEHKIY COOOM, HA3BIBACTCS
XUMUYECKUM DAGHOBECUCM.

Koncraary KP Ha3sIBatOT KOHCMAHMOU XUMUYECKO20 PABHOBECUA,
a VPaBHCHHE TS €€ BBIUHCICHHS BRIpaxkacT 3/(M onsa xumuueckoeo pas-
HOgecus: TP YCTAHOBHBIICMCS XHMHUYECKOM PABHOBCCHU OTHOLICHHUC
MPOU3BECACHHS KOHLICHTPALUH MPOAYKTOB K MPOU3BEACHHIO KOHLICHTPA-
LU PEarupyIoIUX BELICCTB B CTCICHAX, COOTBETCTBYIOLIUM CTCXHO-
METPHUCCKUM KO3 PHUIMCHTAM, €CTh BETHYHHA MOCTOSHHAS AT JaH-
HOU PEaKL{H MPU ONPEIACICHHBIX YCIOBHAX.

Ouuyeckuii cMbICT Kp B TOM, YTO OHA IOKA3BIBACT, BO CKOJBKO Pa3
Vi > V> unu B CTOPOHY Kakol peakiiny CMEIIEeHo paBHOBecHe. [l aHa-
JUTUYCCKUX LENeH Yalne BCero UCMOMb3YIOT PEaKLUH, HMCIOIIUE O0Ib-
myo BeIHYMHY Kp M MPAaKTHYCCKH HALETO CMEINCHHBIC B TPSIMOM
HAIPaBJICHHUH.
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K cunpabim anekrpoauram 3/IM HenmpumennMm. B pacTBopax cuib-
HBIX JICKTPOIHTOB CYLICCTBCHHYIO POJIb MIPACT IICKTPOCTATHICCKOC
B3aMMOJACHCTBHC HOHOB U UX accoruanusa. Beaeacreue 31oro B XuMmde-
CKHX PEAKLMAX YIACTBYET TOJBKO YacTh HOHOB CHIBHOTO 3ICKTPOJIHTA,
MPOTNIOPLMOHANBHAS TaK HA3BIBAEMOU aKTUBHOCTH. AKTUBHOCTB — 3TO
KOHLICHTPALMs PacTBOPa CHIBHOTO SICKTPOJIHTA, B34Tasl C HMONMPABKOU
Ha MC)KHOHHOE B3aUMOJCHCTBHEC C MOMOIIBI0 K03 duIueHTa aKTHBHO-
CTH:

a=1vyxec, 6)
IIE ¢ — AKTUBHOCTb, MOJIB/TT; ¥ — K03 (D (PHIIHCHT AKTUBHOCTH; ¢ — KOHLICH-
Tpauus HOHOB B PacTBOpE 0€3 yueTa MEKHOHHOTO B3aMMOICHCTBUSL,
MOJIB/II.

BonpmmacTBO XMMuueckux peakunii B KXA npoBoaiT B pactsope,
TaK KaK 3TOT Croco0 UX OCYIICCTBICHHUS HAUOOMee mpoct u yaooeH. Oa-
HOU M3 OCHOBHBIX XapaKTCPHCTHK PACTBOPOB SIBJIICTCS KOHLICHTPALIHSL.

Konyenmpayus — 3170 BeTMUNHA, MOKA3BIBAIOIAS KOIHICCTBCHHOE
COJEpIKAHUE OJHOTO BEIIECTBA B APYTOM B OTHOCHTCJIBHBIX CIMHHULAX,
TaKUX, KaK

- mpoueHT (%), BBIPKAOIINN YHCIO YaCTCH JAHHOTO BELNECTBA HA
100 vacTeit Apyroro (MK BCErO) BEIICCTBA;

- pomuie (%, pm) — Ha THICSYY YACTCH,

- porpomuie (%, ppm) — HA MUJLTHOH YaCTCH;

- mpobunne (p6) — Ha MUJUTHAPA YACTCH.

BripaskeHue KOHLICHTpALMHU Yepe3 pm, ppm, pé UCTIONb3YIOT B OC-
HOBHOM B (hapMAaICBTHKE (AMITCKAPCKOM ACIIC).

B xonuuecTBEHHOM XHMMHUYECKOM aHAIN3E HAaHOO0IIee YacToO UCTIONb-
3VIOT MacCOBYIO, MOMSPHYIO M MPOLICHTHYIO KOHLCHTPALIUH.

B xauecTBe MaccoBOU KOHLCHTPALIUH IIHPOKO MPUMEHSICTCS TUTP
pactBopa. Pazmuuaror «OOBIKHOBEHHBINH (TPOCTOH)» M «YCIOBHBIN
(mo onpeaeasIeMOMY BELIECTBY) TUTPHI.

Ilpocmoti mump (T) paBeH OTHOIICHHUIO MACCHI PACTBOPECHHOTO BE-
mecTBa X K 00beMy €ro pacTBopa

IX) =m (X) / V(X), (M
rae m(X) u V(X) — macca BemecrBa X u 00beM €ro pacTBOpa COOTBET-
CTBCHHO.

B ocHoBHOM B KauecTBe eaunuibl 7(X) ucnonp3yoT r/cm® (r/mi),
HO HHOTJA MOJb3YIOTCS M NPOU3BOJHBIMU CAMHHULIAMU: KI/M>, MI/cM® 1
Ip. BeipaxkeHHBIH B 1/CM? TUTP MOKA3BIBACT CKOTBKO IPAMMOB BEIICCTBA
X comepxurcs B Lem?® ero pacTeopa.
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HecMmoTps Ha OAMHAKOBYIO Pa3MEPHOCTh, UMD He Cledyem ny-
mame ¢ niomnocmuio! BenwmuuHA NMIOTHOCTH PacTBOpPa MOKA3BIBACT
Maccy OJHOTO CM® PacTBOpa, & HE MacCy BEIIECTBA B HEM.

Tump no onpedensemomy eewgecmsy T(B/A), BHIpaXEeHHBIN B T/CM°,
MOKA3bIBACT CKOJIBKO IPAMMOB ONPEACICHHOTO BemecTBa A B3aUMOICH-
CTBYET ¢ | cM’ cTaHAapTHOTO pacTBOpa BEmecTBa B:

T(B/A) =m(A) / V(B). 8)

B ananuTHuecKOH XMMHH HCTIONB3YIOT ABE MOJIIPHBIC KOHLICHTpA-
LUK MOTSAPHYIO KOHLCHTPALMIO BEIIECTBA H MOJIIPHYIO KOHLICHTPALIHIO
SKBHBAJICHTA BCILECTBA.

Mounsapnas konyenmpayus eewgecmea X, BRIpaKCHHAS B MO/ IM?,
MOKA3bIBACT KOJIMYCCTBO BEINECTBA X, coaepxkaimeecst B 1 av® (1) ero
pacTBopa:

c(X) =n(X) /V(X), ©
rae n(X) — konuduecTBo BemecTra X, MoJib, V(X) — oObeM pacTBopa Be-
mecTBa X, am3.

Ha »TrkeTke MOMAPHYIO KOHLICHTPALTHIO IOKA3BIBAIOT YHCIOM MO-
JIPHBIX MACC BEIICCTBA, coacpkamuxcs B 1 71 ero pacteopa. Hammpumep,
O,IM HQSO4, IM H>SO4 1 1.1

Mounsapuas xonyenmpayus sxeueanenma emectsa X (ObIBIIAT HOP-
MaJbHOCTH N), BRIPAXKCHHAS B MOJIB/IM® (MOJIB/JT), MOKA3BIBACT KOJIHUC-
CTBO 3KBHBAJICHTOB BeiecTsa X, coxepsxkameecs B 1 av® (1 ;1) ero pac-
TBOpA.

Hopmanvreim Ha3sIBaeTCA pacTBoOp, coaepkammii | Momp 3KBHBa-
nentoB BemectBa B 1 av® (1 ). Takyro KOHLEHTpALHMIO 00O3HAYAIOT
«lH.», OT 3TOH KOHUEHTparwH MOTYT ObITh npoussoanee: 0,1H., 2H. U
1p. Ha atukeTke pacTBOpa, KOHIEHTPALHS KOTOPOrO COOTHECEHA € KOH-
LCHTPALUEH HOPMATBHOTO PAcTBOPa, JODKEH ObITh YKa3aH (paktop k-
BUBAJICHTHOCTH pacTBOpeHHoro semecTBa. Hampumep, 0,1 H. H2SOs,
faKB (HZSO4) =1,

B xauectse pacteopurens B KXA B OCHOBHOM HCHONB3VIOT BOAY
Kak Haubolee NOCTYIHBIH U JCIICBBIA PACTBOPHTENb, HE TPCOYIOLIHHA
CHCUHANBHBIX VCIOBHUN paboThl ¢ HUM (HAIPHUMEP, BBHITSLKHBIX IIKa(dOB,
3alIUTHON OACKIB! W T.I.), JETKO MOJNAOIIUNCS OYHCTKE MUCTHIIIA-
much. B anamuTHyeckoi npakTHKE UCHONB3VIOT AUCTHILIAT WIH OHIu-
CTHJUIAT BOABI (T.€. ONWMH Pa3 WM ABAXKIBI IMPOIUCTHTHPOBAHHYIO
BOJY) B 3aBUCHMOCTH OT TPeOYEMOH MO METOANKE aHAN3a YUCTOTHI pac-
TBOPHUTETISL.
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AHanM3 HEPacTBOPUMEIX B BOJC BCLICCTB (HAMpPUMEp, OPraHH-
YCCKUX) MPOBOAAT B HCBOAHBIX CPEAAX C HCIOIb30BAHUCM HCBOJHBIX
pacTBOPOB KUCJIOT, OCHOBAHUM U T.I1.

[Tpu knaccudukayy pacTBOPUTENCH MPEKAEC BCETO BRLACILIIOT Xa-
paxTep MX YYaCTHs B MPOLECCE KUCIOTHO-OCHOBHOTO B3aHMOCHCTBHL.
Mo sToMy MPU3HAKY BBEIACISIIOT ANPOMOHHBIE 1 NPOMOTUMUYECKUE PAC-
meopumentt.

Monekynbl anpoOTOHHBIX PACTBOPHUTEICH HE HOHH3HUPOBAHHI, IO-
3TOMY B KHCJIOTHO-OCHOBHBIX B3aUMOICHCTBHUIX OHH BEAYT CCOS KaK XH-
MHYCCKH HHCPTHBIC BELICCTBA, HE OTAABAS U HEC NPHHUMAsS IIPOTOH, KaK
OC3MPOTOHHEIC, YTO OTPAKEHO B MX HasBaHuU. K anpoToHHBIM pacTBO-
PHUTCIIAM OTHOCAT VIJICBOAOPOIBI, HAPUMEP TCKCaH, OCH30I U UX rano-
TCHOIMPOU3BOAHBIC (XI0PO(OPM, TETPAXIOPUA YIACPOAA U AP.)

K nporomurriaeckuM OTHOCAT PacTBOPUTEIH, CIIOCOOHBIC K HOHU-
3aUM U OTAAYC WM MPHUCOCTHHCHHUIO MPOTOHAa. KHCIOTHO-OCHOBHOE
PaBHOBECHC B 3TUX PACTBOPUTEISAX OCYIIECTBISICTCS ¢ HX YIACTHEM.

DT0 y4acTHe ABJIACTCS OCHOBOH uOell MPOMOAUMUYECKOU (Mpo-
MONHOT) TCOPUH KUCIOT U ocHOBaHuM bpencrena u Jloypu (1927 1.). B
OTIMYHE OT TCOPUH BICKTPONHUTHYCCKON JUCCcOnManiy AppeHuyca—
Ocrteanpga (1887 r.), B KOTOPO# pacTBOPUTEIb CUUTANICS HHEPTHOM Cpe-
JOU, C TOUKU 3PCHUS MTPOTOHHOU TCOPHH KHUCJIOTA HE BBIACIACT MMPOTOH
CaMOTPOU3BOIBHO, & VIACTBYET B €TI0 NMEPEHOCE COBMECTHO C OCHOBA-
HHEM, B KaYECTBE KOTOPOTO MOTYT OBITh MOJIEKYIEI pacTeopurens. Co-
[JIACHO MPOTOHHOH TCOPHH MPOLIECC MEPeaad MPOTOHA OT KUCIOTHI K
OCHOBAHHUIO HA3BIBACTCS MPOMOAUZOM, TIPHUCM KHUCIIOTON CUHTAIOT JTFO-
00¢€ BEIIECTBO, CIOCOOHOE OTAABATH MPOTOH, & OCHOBAHUEM — €TO TPH-
HUMaTh. MIOHHO-MONEKYISIpHOE PABHOBECHUE, VCTAHABIUBAIOIICECS IMO-
CIIe TIepeayuu MPOTOHA, HAZKIBAIOT HPOMOIUMULECKIUM VITA KUCTOMHO-
OCHOBHBIM.

Kucnotao-ocHOBHOE B3aMMOJCHCTBUE O STOW TEOPHH COCTOWT B
00paTUMOM MEPEHOCE MPOTOHA OT KUCIOTH K OCHOBaHUIO. B pesyibrare
TaKOro mpouecca obpazyercs mapa HOBBIX YACTHL, OJHA H3 KOTOPBIX
omATH CrOcOOHA OTAABATh MPOTOH, & APYras — ero NPHUCOCAUHATh. Ta-
KHM 00pa3oM, KHCI0Ta OKA3bIBACTCS B PABHOBECHHU C COTPSKCHHBIM OC-
HOBAaHHUEM, & OCHOBAHHE — C COMPSLKEHHON KUCIOTOM.

KucnoTsl 1 0CHOBaHHS, TEPSIOIIUE W NPHOOPETAIOLIIE TPOTOHBI,
HA3bIBAIOT Mpomoaumamy. TIpOTOMUTHICCKHUE PACTBOPUTEITH, BEAYIIHC
cebs B mpoLecce pacTBOPCHHS BEIICCTBA KAK KHCJIOTA, OTAABAs TPOTOH,
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HA3BIBAIOT pomocenHuiMy (OT JatT. mpoToHopoxkfaromue). K HuMm oTHO-
cat xkugkue ragorenosogopoast (HCI, HBr), cepuyro, 6e3B0aHy IO MYy-
PaBBHHYIO M YKCYCHYIO KHCIOTH M Ap. OHH YBEIHYHBAIOT OCHOBHBIC
CBOWCTBA PACTBOPCHHBIX B HUX BCLICCTB U YMCHBILIAKOT KHCIOTHBIC.
Hammpumep, ciaboe ocHOBaHHE aHWIWH B Cpeac OC3BOJHON YKCYCHOMH
KHCITOTHI SBISICTCS CUIIbHBIM.

Ipomogunvuvie (OT 1aT. MPOTOHOMIOOAIINE) PACTBOPUTEIH CIIO-
COOHBI IPUHUMATP MPOTOHBI B MPOLIECCE PACTBOPCHUS. JTO, HAIPUMED,
JKUIKHNA aMMHUaK, TAPUANH, THAPa3HH | Ap. OHHU YBETHIHBAIOT KUCIOT-
HOCTb PACTBOPCHHBIX BCLICCTB.

Ampunpomonivie pacTBOPUTEIH CIOCOOHBI KaK OTAABATh, TAK U
MPUHUMATh MPOTOHHI (BOJA, CIMPTHI, KETOHBI, HUTPWIEL U Ap.). Bee-
CTBA C TAKUMH CBOUCTBAMU HA3BIBAIOT AMQPOIUMAMU WA dMPUNPOMOH-
HOILMU.

BonpIMHCTBO aHATTMTHYECKUX PEAKLUI B BOAHBIX PACTBOPAX MPO-
BOJSAT MPH ONpeACTICHHBIX 3HaucHUIX pH. Bo Bcex peakiusax oauH KoM-
noHCHT bP BCTymacT BO B3amMOACHCTBHE, a APYTOH ABIICTCSA €€ MPO-
IyKTOM (Tadm. 2).

Tabmuua 2
Xapakrepuctuka OyhepHBIX PaCTBOPOB

XuMI4ecKasi peaxiys
Bydepusiit pactBop u ero pH 1pu JI0O0aBIEeHUH TIpA I0OaBIIEHAN
KHUCTIOTHI OCHOBaHHUS
Anerarsbii bP _ _
CH3COONa + HCl= | CHsCOOH + NaOH =
(CH3CO()§IJ;?§3COON” = CH:COOH + NaCl | = CHsCOONa + IO
Amvvuavunsni bP
NH4OH + HC1 = NH4CI + NaOH =
(NH4I())HH :+9N3H4€1) = NH.Cl + 0 = NH40H + NaCl
KapGonaruerit bP
NaCOs+ HCl = NaHCOs + NaOH =
(Na2COs + Nat{COs) = NaHCOs + NaCl = NaxCO3 + H20
pH =103
®Oocatarrit P
Na,HPO4 + HC1 = NaH,PO4 + NaOH =
(Nazm(;g:l\;ampoo = Nal:POs+ NaCl | = NaHPOy + H;0

Hns mopaepkanus 3amaHHOrO 3HaueHHs pH ncnone3yroT crenu-
anpHbic Oyepubie pacteopsl (BP). BP coxepskar aBoiiHbie cMecu compsi-
JKEHHBIX KHUCJIOT M ocHOBaHUH. [IpuroToenennsie bP cnienmansHo BBO-
JAT B PCaKLHOHHYIO cuctemy, HO BP MoryT u camu o6pa3oBbiBaTbcs B
HCH 33 CYCT XUMHYICCKUX PEAKIMi ¢1a0bIX KUCIOT (CMa0bIX OCHOBAHUE)
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WA THAPOJMIYIOIUXCS CONCH ¢ CHITbHBIMH OCHOBAHUSAMHY (CHIbHBIMH
kucnotamu). BP obnamaror cnocoOHOCThIO HE M3MEHATH 3ameTHo pH
npu MX pa3daBICHUH, a TAKKE MPEIATCTBOBAT M3MEeHEHHIO pH peakiu-
OHHOM CHCTEMBI, B KOTOPYIO BBeACH (miu oOpasosaics) bP, mpu noGas-
JCHHUU K HeW HEOOIBIINX KOJTHYSCTB CHIIBHOW KUCIOThI HJTH OCHOBAHUH.
Cymrocts Oydeproro aetictus BP 3akmouactcst B TOM, 9TO €ro Compsi-
SKCHHAS KUCI0Ta MOKET CBa3biBaTh OH -HOHBL, a COMpsHKeHHOS OCHOBA-
uue H -vioHsl B Mostekynsl caaboro smektponuTa (BoAy, ciabyro Kuc-
JOTY HIH €1a00€ OCHOBAHHC).

KonTpoabHbie Bonpocel

1. KakuM 3aKOHOM BBIPAYKACTCA 3aBHCUMOCTB CKOPOCTH PEAKIHH OT KOHIICH-
Tpanuu pearupyronmx semects? [Ipuseante ero hopMyITUPOBKY.

2. Yro Takoe KOHCTAHTA CKOPOCTH PEAKIHH?

3. UTo Ha3bIBACTCS XUMHUYCCKHM PABHOBECHEM?

4. ITepeuncnure TPeOOBAHMUS, KOTOPBIC MPEABIBIIFOTCS K XHUMHUUCCKUM PEakK-
IS, TPHMCHSICMbBIM B KOJHUCCTBCHHOM XHMHYECCKOM AHAJIN3E.

5. Uro Ha3bIBACTCS SKBUBAJICHTOM BEHICCTBA?

6. Packpoiite MOHATHE «KOHLICHTPALKS BEIECTBA» U NEPECUUCIUTE €IHHULIBI
BBIPA’KCHUS KOHIICHTPALUH BEIECTBA.

7. ChopMyTupyHTS OCHOBHBIC MOHATHA MPOTOUTHUCCKOH HIACH — TCOPHH
KuCIOT 1 ocHOBaHui beprucrena u Jloypu (1927 1.)?

3ansTue 6. TurpumeTrpnyeckuii AHAIN3, OCHOBHbIE OHATHSA
U HHCTpPYMeHTbI TuUTpuMeTpuu. Knaccuduxanus
THTPHUMETPHYECKHX METOJ0B N0 XUMHYECKHM PeaKIHsM
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H BEHIECTBAM PE€AreHToB

Hens 3aHATHA — H3YYATh OCHOBBI THTPUMETPHUCCKOTO AHATH3A IPH MPOBEAC-
HHUH SKOJOTHIECCKOTO MOHUTOPHHTA U IPOBEACHHH JA0OPATOPHBIX HCCIIEI0BA-
HUH. M3y4dnTh KIACCU(PUKAIINIO THTPHMETPHUUCCKHX METOJO0B 10 XHMHICCKAM
PEAKIUAM H BEIICCTBAM.

KonuuecTBEHHBIN XUMUYCCKHUIM aHATH3 MOAPA3ACISIOT HA TUTPHU-
METPUUCCKUH U IPABUMETPUICCKUN. BCieACTBIE NIUTEIPHOCTH MPUME-
ueHus (Oonee 150 ner) v pa3paboTaHHOCTH METOAUK UX Ha3bIBAIOT KJIAC-
CHYCCKHUMH MCTOJAMU AHAIHN3A.

IMox oOiuM Ha3BaHHEM «TUTPUMETPUUCCKUN aHAIH3» OOBCIH-
HSIOT KOMMYCCTBCHHBIC OTPEACICHHUS, OCYIISCTBISICMBIC TUTPOBAHHEM.

TutpoBaHUE 3aKIHOYACTCS B MOCTCIICHHOM J00ABICHUH K CTPOTO
OTPCACACHHON MOPIHUH PACTBOPA AHATU3UPYEMOTO BEINSCTBA HITH €r0
HABECKE MOPLIUI pacTBOpa pearcHTa ¢ TOUHO U3BECTHOM KOHLIEHTpALUEH
JIO TIOJTHOTO MPOXOKACHHUS XUMHICCKONU PEAKIMH MEXKIY PCAarcHTOM U
OTIPEACISCMBIM BELICCTBOM. DTy PCAKIMIO HA3BIBAOT PCAKIIUCH TUTPO-
BaHUsI, & MOMCHT €€ OKOHUYAHUS PETUCTPUPYIOT MO U3MCHCHHIO OKPACKH
CIICIIHATBHBIX XUMHUYCCKUX [IBETONICPEMEHHBIX BEIICCTB — HHIUKATOPOB
WA 10 U3MCHCHUIO OKPACKH TUTPYEMOrO PacTBopa. MOMEHT OKOHYA-
HUSl TUTPOBAHUS HA3bIBAIOT KOHEUHOH Toukoi TurpoBanus (KTT) umu
MOMEHTOM (TO4KOH) skBUBAICHTHOCTH (M3, TJ), ecnu oH TO4HO OTBE-
YACT MOMCHTY XHMHYCCKON 3KBHUBAJICHTHOCTH OIPEACISICMOrQ BEINE-
CTBA U BCIICCTBA pearcHTa. PacTBop pearcHra ¢ TOYHO U3BCCTHOH KOH-
LCHTPALUCH, BRIPAKCHHOH, KaK MPABUJIO, B BU/C THUTPA, HA3BIBAKOT TUT-
POBAHHBIM, TUTPAHTOM, CTAHIAPTHBIM HUTH PAOOYUMM.

CoaeprkaHue ONPEACIICMOro BELICCTBA B THTPUMETPUH PACCUHTHI-
BAOT MO 3aKOHY SKBUBAJICHTOB (YPABHCHUC CBSI3H), UCIONB3YS B Kauc-
CTBE MHTCHCUBHOCTH QHAJTMTHYCCKOTO CHTHAIA U3MEPCHHUH 00BEM TUT-
paHTa, MOICAIIHI HA TATPOBAHKE, TIOATOMY CTAPOC HA3BAHUE METOIA —
00OBCMHBIN aHATH3.

ITo cioco0y mpUroTOBICHUS PA3MUYAOT CTAHAAPTHHIC PACTBOPHI C
MPUTOTOBJICHHBIM U YCTAHOBJICHHBIM THUTPOM. PacTBOpBI ¢ mMpUTroToB-
JICHHBIM THUTPOM TOJTy4aOT;

1) MeTO10M TOUHOH HABECKH Iy TEM PACTBOPCHHUS TOYHO B3BCIICHHOM
(m0 10*...107 r) HaBEeCKH CTaHAAPTHOro (HMCXOAHOTO) BELIECTBA B
TOYHO OTMEPEHHOM € TOMOIIBIO MEPHOM KOOBI (10 1072 M) 0OBEME
PacTBOPUTEIIS,
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2) u3 cTaHAAPT-TUTPOB ((PHUKCAHATIOB — CTAPOC HA3BAHHUE) PACTBOPEC-
HHEM B MEPHOH KonOe onpeaeIeHHOH BMECTHMOCTH HABECKH HCXOIHOTO
BCILICCTBA WK ONPEACICHHOTO 00beMa €ro KOHLICHTPHPOBAHHOTO pac-
TBOpPA, 3aMASHHBIX B CTCKISTHHYIO AMITYNY B 3aBOJCKUX VCIOBHSX.

K cranmaptHBIM (MCXOAHBIM) BEIECTBAM MPEABSBISLIOT CTPOTHE TPE-
O6oBanuga. MIMu MOryT OBITH TONBKO XHMHYCCKH YHCTHIC (IIPHMECH
mensIie 0,01%), XUMHUYECKH YCTOHYHBBIC, XOPOIIO PACTBOPUMBIC BEIIE-
CTBA, COCTAB KOTOPBIX CTPOTO COOTBETCTBYET XUMHUECCKOU (opMyIie, ¢
BO3MOXKHO OONbIICH MOISPHOH MAacCCOH MPH BO3MOMXHO MEHBILICM
BKIIAJIC B HCE MOIISIPHOM MAcChl BCIIECCTBA PEAKTHBA, YTOOR YMCHBIIHUTD
MOTPEIITHOCTE NPY B3BCIIMBAHHH. JTH BEINCCTBA JODKHBI YIOBICTBO-
PATH TPEOOBAHMAM K XUMHYCCKHM PECAKLUAM B KOJTHICCTBCHHOM XUMU-
YECKOM aHAN3E.

PacTBOpHI C YCTAaHOBICHHBIM THUTPOM TOTOBSIT METOIOM pazbaBie-
HHSI KOHLICHTPHPOBAHHEIX PACTBOPOB B TPH CTAAHU. ITHM CIIOCOOOM TO-
TOBAT, HAIPUMEP, CTAHAAPTHEIC PACTBOPHI CHIBHBIX KHCTIOT U IIETIOYCH,
BCILIECTBA KOTOPBIX BCICACTBUE CBOCH arpeCCHBHOCTH HE OTBEUAIOT Tpe-
OOBaHHUAM, NPEABIBIICMEIM K HCXOAHBIM BemecTsaM. llepBas cragus
3aKITIOYACTCA B pa30aBICHUN KOHLEHTPHPOBAHHOTO PACTBOPA OO KOH-
LCHTpAUUy OIM3KOH K HEOOXOAWMOM, B MECPHOU MOCYAE ¢ MPHOTU3H-
TETBHOM TOYHOCTBIO M3MepeHus oobeMa (1-10 cm?). Bropas craaus 3a-
KIIIOYACTCs B MPUTOTOBICHUHN CHCIMANBHOIO YCTAHOBOYHOTO PAacTBOPA
C MPUTOTOBICHHEIM TUTPOM. Ha TpeTheli cTaiui THTPOBAHHEM YCTAHAB-
JVMBAIOT TOYHYIO KOHLICHTPALUIO pabovero pacTeopa Mo KOHLCHTPALNH
VCTAHOBOYHOTO.

HHcTpyMEHTaMH A1 TOYHOTO M3MepeHus 0obemMoB (101072 cm’)
PacTBOPOB B TUTPHUMETPHU CIYKAT AHATUTHYCCKHC MUTICTKH, OOPETKU
U MEPHBIC KOJIOBI Pa3NUIHON BMECTHMOCTH, & MACChl — AHANUMUYECKIUE
eecot (no 107,107 r). Jlnsg npubau3UTenbHOrO U3MEPEHUS OOBEMOB —
MepHble YUTUHOPDBL, MEH3YPKU, CHIAKAHWLI U KOAObl ¢  OeleHusMu
(mo0 50 M), a maccl — mexuuyeckue ecwl (00 107 2).

KonkpeTHoe THUTPOBAaHHE B TUTPUMETPHU MPHUHATO H300pakaTh
CXEMOH B BUJC BCPTUKATBHOW CTpeNKH (OIOPETKH), CIIpaBa BBEPXY OT
KOTOPOHM YKa3BIBAIOT XUMHYCCKYIO (GOPMYNy W KOHLCHTPALHUIO THT-
paHTa, B CEpPEANHE — HHANKATOP, 4 BHU3Y — ONPEACIIEMOEC BEIIECTBO.

[Tpu muneTHpoBaHUU A1 KAXKIOTO MOBTOPHOTO TUTPOBAHHS aHA-
JUTUYCCKOH TMHUICTKON ONpPeAcICHHOW BMECTUMOCTH Vi, OTOHpAIOT
npody (AIUKEOMHYIO YACHb) AHATU3UPYEMOTO pacTeopa. Pacuer Maccr
OMPEIEIIEMOT0 BEIIECTBA BO BCEM 00BEME PacTBOPa, B3ATOTO HA aHAIN3
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Vi, IPOBOIAT 110 OpMyJIC ¢ monpaBouHbiM KO3QGUueHTOM Vi Vinin,
HA3BIBACMBIM PaKmMopom pazdagnenust (WM npocTo pazdaBICHUEM). Vi
U Vun — 00beM pacTBOpa BemecTsa A B MEPHOH Konbe U MUIETKE, B3s-
TBHIC HA aHATH3.

B TuTpuMeTpHH HCHOMB3VIOT CHOCOOBI MpAM0oco, 00pamHozo (no
OCMAMKY) 1 30MeCMUMENbHO20 (KOC8eHHO20) TUTPOBAHUH.

[Tpu npsMoM THUTPOBAHHK PacCTBOP ONMPEIACIIEMOrO BemecTsa A
HETIOCPEACTBCHHO TUTPYIOT CTAHAAPTHRIM pacTBopoM BewecTea B. Co-
JacpkaHue BewecTsa A m(4) u (A) HaxXo AT MO 3aKOHY SKBHUBAJICHTOB!
BCILICCTBA PCArMPYIOT PaBHBIMH KOJHYCCTBAMU BCILICCTBA MX DKBUBA-
ACHTOB, T.€. N(1/z A) = n(1/z B). IloacTaHOBKOM B 3T0 COOTHOLICHUE Pa3-
JUYHBIX BBIPAKCHUM A/151 KOMMUYCCTBA BEIISCTBA SKBUBAICHTA (11(1/2 X) =
=m(X)/M(1/z X) wnu n(l/z X) = c¢(1/z X)V(X)) noayuaroT Gopmyibl st
m(A) u o(A), npuseacHHbiCc BhIlC, a c(//z A) paccuursiBatroT 10 GHop-
myae (10):

1 <(3B)v(B)

K chaydaro mpsMoro TUTpOBaHUS OTHOCAT THUTPOBAHUC PAcTBOPA
KHCJIOTHI INEA0YBI0 (MMM HA0OOPOT), OKHUCIUTSIS BOCCTAHOBHUTEIICM
(unu HAOGOPOT) U Ap.

Ob6patHoe TUTpOBaHME (MO OCTATKY) NPUMCHSIOT, KOTIA BELIECTBO
A — HeycTolunBo, niau A u B He B3anMoIeHCTBYIOT, HIIH HENB3s MOAO0-
Opare urgukaTop qis perucrparuu KTT (M3, T3), Toraa k aiukBoT-
HOU 4acTu pacTBopa A 100aBISIOT CTPOrO OTMEPEHHBIH, 3aBEAOMO H3-
OBITOYHBIH O OTHOIICHHIO K A, 00BEM JOMOJHUTCIBHOIO THTPOBAH-
HOTO pactBopa Bewectsa C, pearupyromero ¢ A B 3KBUBAJICHTHEIX KO-
auuecTBax. Ha Bropoii ctaauu ocratok C OTTUTPOBBIBAIOT OCHOBHBIM
tutpanTtoM B, kak Obl CHOBa (0OpaTHO) BO3BPALIASICH K XKEIACMOMY THT-
paHTy (BapHaHTy TUTPOBAHHS), UTO U OTPAKCHO B HA3BAHUH METOJA.
Hanpumep, TOCTOMHCTBOM NEPMAaHTAHATOMETPHH SIBISCTCS BO3MOXK-
HOCTh TUTPOBAHUS 0€3 HHANKATOPA PACTBOPOB BCILECCTB BOCCTAHOBUTE-
Jel craHAapTHEIM pacTBopoM KMnOs, SBIMIOIIMMCS CHIIBHBIM OKHCITH-
teaem B kucioi cpene (E= 1,51 B). B MO turpyembiii OeCLBETHBIN pac-
TBOP MEHACT CBOO OKpacKy Ha po3oByro. Oxnako KMnQ4 He pearupyet
€ OKHCITUTEISIMH, IO3TOMY B 3TOM CITy4ac NPUMEHSIOT 00paTHOE THTPO-
BaHue. Hanpumep, mepMaHraHaTOMETPUIECCKOE OIPEACIICHHE COACpIKa-
nust K>Cr,O7 MokHO mokazaTs cxemotii (puc. 7):
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BAIOT KUCJIOTHO-OCHOBHBIM THUTPOBAHUEM (MPOMOIUMEMPUSL), OKACTU-
TENBHO-BOCCTAHOBUTEIBHBIM THTPOBAHHEM  (PEOOKCUMEMPUsL), KOM-
IUICKCOMETPHYCCKUM THTPOBAHUEM (KOMMIEKCOMEMPILS) U OCAAUTEIb-
HBIM THTPOBAHHEM (ceoumempiist).

KonTpoabHbie Bonpocel

1. OnumwTe MPHHIHUIT METO1A THTPOBAHKUS B MPOBEICHHH KOJIMYCCTBEHHOTO
XUMMYECKOTO aHAIH3A.

2. Kaknm criocoOOM HOIyHar0T PacTBOPHI C MPUTOTOBICHHBIM THTPOM?

3. OnummTe IPUHIUI MPUTOTOBICHUS PACTBOPOB C YCTAHOBICHHBIM THTPOM.

4. ITepeuncnuTe CIOCOOBI THTPOBAHUS B THTPHMETPHH.

5. Tlo kakOMy TIPHHIMITY KIACCH(HIHUPYIOT THTPUMETPHUUCCKUE METOIbI?

6. Ha3zoBute 1a00paTtopHOE 000PYIOBaHUE, C IIOMOIIBIO KOTOPOrO MPOBOJAT
TOYHOE M3MEPEHHE 00BEMOB PaCTBOPOB.

3ansartue 7. PUIHKO-XMMHYECKHE METOAbI AHAJIN3A,
HX KJaccu(puKanusi 1 OCHOBHbIE MPHEMBI
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Hean 3aHaTHS — NpaBUiIa KIACCH(PUKANNH OCHOBHBIX (DH3MKO-XUMHYCCKUX
METOJI0OB AHAIH3A M HCIOJIb3YEMbIC ITPHEMBI ITPH MPOBEICHUU TA00PATOPHBIX
HCCICAOBAHHH.

OU3UKO-XUMHICCKUN aHATTH3 00bEIUHACT OONBIIOE YHCIIO KOTHIE-
CTBCHHBEIX METOJOB, OCHOBAaHHBIX HA M3MCPCHUHU PAa3NHUHBIX (pH3HUC-
CKHMX CBOMCTB COSIWHEHHH WM IPOCTHIX BEMIECTB C MCITOIB30BAHHUEM
COOTBETCTBYIOIIKX Npubopos. K TakuM CBOHCTBAM OTHOCATCS: IIOT-
HOCTb, MIOBEPXHOCTHOE HATSKEHUE, BA3KOCTD, MOTJIOIIEHUE JTYIUCTOMN
SHEPTHH, IOMYTHCHHE, H3TYyYCHHE, KOMOHHAIIMOHHOC PACCCSHAE CBETA,
BpaIlEHUE IUIOCKOCTH MOJIIPU3AMH CBETA, MTOKA3ATENb MPEIOMICHUS,
mucnepcust, dhayopecueHuus u pochopecucHmst, TudpaKius PeHTIE-
HOBCKHUX JIy4EH U 3JICKTPOHOB, S,ACPHBIH U 3IEKTPOHHBIM MATHUTHBIH pe-
30HAHC, MOY3JICKTPOAHBIC IMOTCHIHANbI, IOTCHIMANBI Pa3IOKEHU,
JNEKTPHUIECKas IPOBOAUMOCTD, JUNTEKTPHUUIECKAs TIOCTOSHHASA, MAarHUT-
Hasl BOCIIPHUMYHBOCTG, TeMIeparypa (HazoBbIX MPEBPaLNCHHH, TEIIOTa
PeaKyu, TeIIONPOBOIHOCTh, PAXHOAKTUBHOCTD U APYTHE (PUBHICCKUE
cBoiicTra (puc. 8).

DOU3HKO-XUMHICCKHIC MCTOAbI

/ v \

‘ ‘ ‘ ‘ Meroas! pa3acacHus
Onruueckue DIEKTDOXHMHUIECKHIE
+ # ¥ KOHLCHTPUPOBAHHA
- aTOMHO-SMHCCHOHHBIN - IOTCHITUOMETPHSI L
CHeK’IpaJ]LI{},HZ a”HajInuz - KOHAYKTOMETPUA MHO20CHmyneH4amasle.’
- CIIEKTPOCKOIIMS - KYJIOHOMETPHSI - pacIpe/ienuTeNnbHas
- (DOTOKONOPUMETPUS - BOIIHTaMIIEPOMET- xpomartorpadus
- pepakTOMETPHS pust - ocajIouHas XpoMaTorpa-
- TIOJIPUMETPHS bust
- JIOMUHECIICHTHBIHA - TazoBast XpoMmarorpadus
aHams - TeNb-XpoMaTorpadus
- HepemomeTpust OOHOCMYNeHUamble:
- TypOOoIUMeTpHUsL - COOCAKJICHUE
- BKCTPAKITHS
- COPOITMOHHBIE METOIBI

Puc. 8. Knaccnpuranust pru3nko-XxuMIIECKHX METO0B AHAIH3A

Dusuko-xuUMHUECKHE METOIBI AHATIA3A!
-CIIC KTpaJ'IbeIG
-3JICKTPOXUMHICCKIC
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~TCPMHUCCKHUC

-XpoMaTorpaduuccKue

[TpakTraeckn Bce HU3NKO-XUMHUYCCKUEC METOABI HCCIICIOBAHUS OC-
HOBaHBI Ha MPEABAPUTEILHO H3YUCHHOW 3aBUCHMOCTH COCTAaB — CBOU-
ctBo. [lepBriii 3Tan paspaboTku U MPUMEHEHUS JTFO00TO (PU3UKO-XUMU-
YECKOr0 METOAA — YCTAHOBICHHE 3aBHCHMOCTH MEKAY COCTABOM HCCIIC-
JIyeMO# MpoOBI M TEM WITH HHBIM €€ CBOMCTBOM, BBIPAKCHHBIM OOBIYHO
MareMaTHYecku B BuAe Gopmyier win rpaduxa. Eme oana xapakrepHast
yepTa GU3UKO-XUMHUYCCKIX METOAOB aHAITN3a — HE3aBHUCHMOCTh MOKa3a-
TCJICH CBOWCTB BEILECTBA HIIM CHCTCMBI B OOBIYHBIX VCIOBHSIX OT €rO
oobpeMa. Hanpuvep, moTeHIMan 371eKTpoJa He 3aBUCHT OT TOTO, B KAKOH
00BEM PacTBOPA OH NOTPYIKCH, HHTCHCHBHOCTD H3TYUCHHS BEILCCTBOM,
KOTOPOE BBOAAT B IJIaMs FOPEIKHU, HE 3aBHCUT OT 001mero odbemMa BBe-
JCHHOTO PacTBOpa, a OMPEACIICTCH TOJMBKO CKOPOCTBIO €ro MoJadd U
koHUeHTpauwed. Kraccudukaums CHEKTPaNTbHBIX METOJOB aHATIH3a
MPEACTABICHA B TA0HLC 3.

Tabnuna 3
CIeKTpabHBIC METOBI
Buj sueprun " 9
3MepsSeMOoe CBOMCTBO Haspanue metoa
BO3MYITICHUS
JlmiHa BOTHEL OnTHYeCKUE METO /B
U UHTE€HCUBHOCTD (MK-cniekrpockorms,
CIIEKTPAIIbHOM JINHUN aTOMHO-3MHCCHUOHHBIN aHAIN3,
B UH(}paKpacHoH, aTOMHO-a0COPOITMOHHBIN aHAIIN3,
OiexTpo- BHJAMOU doToMeTpusL,
MarHUTHOE U yIbTpadHONeTOBOM JFOMMHECIICHTHBIIN aHaIH3,
U3ITydEeHUe YacTIX CIEKTpa TypOuIMMeTpust, HeeoMeTpusl)
To e, B pEeHTT€HOBCKOMH Penrrenopckas GoTORIIEKTPOHHAS,
00J1acTH CIIEKTpa 07Ke-CIEKTPOCKOIIHS
Bpemena penaxcarmm CHEKTPOCKOIHS SIIEPHOMATHUTHOTO
U XUMHUYECKHH CJ[BUT (SIMP) H 5IIEKTPOHHOTO
niapaMarautHoro (O11P) pezoHanca

Kpome Toro, HekoTophie QH3HKO-XUMHUECKHE METObI TIO3BOJLTIOT
H3y4arh COCTAaB, CTPOCHHE, CBOMCTBA MOYB U PACTCHHH 0€3 KaKHX-THO0
XHUMHYICCKHX ornepanuid. COBpEMEHHA POMBILIUICHHOCTh MACCOBO BBI-
MyCKAaeT HOHOCEICKTUBHBIC 3ICKTPoAbl it onpeaeacHus pH, pCa, pK,
pNa, pNOs, pNH., pCl u gp. Takue 31eKTPOABI MOKHO MOTPY3UTH B
nNOYBY WU BBCCTHU B PACTCHHUC HCTIOCPCACTBCHHO B ITIOJIC U IIOCTOAHHO
U NCPUOAUICCKU CHUMATh NOKA3aHUA KaK BU3Ya/IbHO, TaK U B aBTO-
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MaTHYECKOM pexxume. Meton nHppaKkpacHOH CIEKTPOCKOIHH JACT T10-
JPOOHYIO XapaKTCPUCTUKY BAKHCHIIIMX ATOMHBIX TPYIIT U XUMHUCCKHAX
cBsI3cH B HCU3MCHHOM 00pasue mous uiu Onooonektos. Knaccuduka-
YA SJICKTPOXUMUICCKUX, TCPMHUYUCCKUX U XpOMaTOI‘pa(bI/I‘{CCKI/IX METO-

JIOB MPEACTABJICHBI B Tabmuax 4 u 5.

Tabnuua 4
DICKTPOXUMUUICCKUE METOTBI
Buyt sHeprun Bo3MyIIeHHUS! M3mepsieMoe cBOHCTBO Haspanue meto/ia
HarpsbxeHue, HoTeHIman ToTeHrmomMeTpus
Tox nonstpuzarmu BomnpraMiepomerpus,
SIIEKTPOJIOB rossiporpadust
Cra ToKa AwmriepomMeTpus
ConpoTUBIIEHHE,
Konmykromerpus
TToTtox IIPOBOTUMOCTD
3JIEKTPOHOB Wmmenane (conpoTUBICHUE OCIIIIOMETPHS,
(PIEKTPO-XUMUIECKHE TIEPEMEHHOMY TOKY, BBICOKOYACTOTHAS
peaKI|y B pacTBOpax €MKOCTB) KOHJTYKTOMETPHSI
U Ha HIIEKTPOIax) Kommuecto
Kynonomerpus
SIIEKTpUYecTBa
Macca 1po/TyKTa 3IeKTpo-
POAYIC b OIIeKTPOrpaBUMETPHUSI
XUMUYECKOH peakImu
BIIEKTPUYEcKast
T b JlnsnextpomeTpust
IIPOHMITAEMOCTD
Tabauna 35
Tepmuueckue u xpoMarorpahuueCKue METOAbI
Bun sHeprumn M3mepsiemoe Haz3panue
BO3MYIIICHUS CBOMCTBO MeTosia
TepMuyeckie MeTo/IbI AHATH3A
Tepmuueckuit aHamus3
Temmeparypa
TepmorpaBumMeTpust
KommuecTBo TEIDIOTEL Kanopumerpus
Tewiora Te MOMp I;Icll;ECKI/HZ
OHTAIBINS PMOMETD
aHaJIN3
MexaHnyeckne cBoicTBa Jlunatomerpust
XpomaTtorpadpuieckne MeToIbI
OHeprusi XuMIYeCcKUX T"azoBas, KuKOCTHAS,
DIIeKTPOIIPOBOTHOCTD
U QU3MIECKUX ocaJIouHas, HOHOOOMEHHasL,
TeruonpoBoHOCTH
(Ban-nep-BaanbscoBbie Telb-IIPOHUKAIOIIAS
. . Tox noHm3arym
CIJIBI) B3aUMO,IeHCTBUH xpomarorpadus

Bo3MmoxHOCTE paboTaTh ¢ HCHAPYLICHHEIMU 00pa3LiaMH HMEET 3Ha-

YCHHUE 0 ABYM MpuuuHaM. Bo-mepBeIX, MPH MOMOIIH 3TOTO MPUEMA MbI
noJiy4acM UHPOPMALIHIO 00 UCTHHHOM COCTOSIHUH MTOYBbI UJIH PACTCHHUS
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M MX KOMIIOHCHTOB, TOTAA KaK MPH XHMHYCCKOM AHATHM3C MbI COCTaB-
JsIeM JHIOb TPEATIONOKUTEIBHOS 3aKTIOUCHIE 00 00BEKTEC HA OCHOBC
JAHHBIX O COCTABC PacTBOPOB. BO-BTOPHIX, IMEHHO TAKHE METOIBI 103~
BOJSIFOT OCYLICCTBISITh AMCTAHLIMOHHBIC M3MCPCHHS KaK MPH MOMOLIH
MOCTOSIHHO MOTPY>KCHHBIX B MOYBY JATYMKOB, TAK M IyTCM H3MCPCHHS
CIICKTPOB OTPAKCHUS MMOYB M PACTCHHI MMPH MOMOLIH MPUOOPOB, yCTa-
HOBJICHHBIX HA CAMOJIETAX HITH UCKYCCTBCHHBIX CITYTHHUKAX.

OH3UKO-XUMHYICCKHE METOABl AHATIHM3a — 3TO IKCHPECC-METOIHL.
HecMmoTps Ha TO, 9TO MPH 3TOM HCHOIB3VIOT JOPOTOCTOSIIVIO ammapa-
TYPY, AOCTUTacTCs OOJNbIIAs 3KOHOMUS CPESACTB U cHi1 Omarogaps ObIcT-
pote onpeaencHus. Bmecte ¢ TeM Ooiblas 4acTh METOA0B 00JaAaCT U
BBICOKOH YYBCTBHTCIBHOCTBIO, YTO 3HAYUTCIIBHO PACLIMPSIET BO3MOK-
HOCTH HUCCIICIOBAHUS U OMHOBPEMEHHO MO3BOISECT CHUBUTD PACXOIBI pe-
AKTHBOB.

IMoutu Bo Bcex DXMA npuMEHSIFOTCS ABa OCHOBHBIX METOIUYC-
CKHUX MPHUEMA. METO NPSIMBIX H3MCPCHHUI H METO THTPUPOBAHUSL.

B npsiMBIX METOAAX HCIIOIB3YETCS 3aBUCHMOCTbh AHATMTHYCCKOTO
CHUTHaNa OT NPUPOIBI AHATH3HPYEMOTO BEIIECTBA U €T0 KOHLCHTPALUH.
B ananutHueckol mpakTHke HauOOJbIIEE PACTIPOCTPAHCHUE TOTYIHIH
CIIEAVIOIIKE METOIBI IPSMOTO ONPEACICHU:

a) MeTox rpaayupoBouHoro rpaduka. B sTom MeToae uamepsercs
HHTCHCHBHOCTb AHAJTUTHYCCKOTO CHTHAMA / Y HECKOJIBKHX CTAHAAPTHBIX
00pa3uoB WK PacTBOPOB U CTpouTcs rpaduk B koopauHarax /=f{c), rae
¢ — KOHLICHTPALUS OMPEACIIEMOr0o KOMIIOHEHTA B 00pa3Lax HiIH PacTBo-
pax. 3aTeM B TEX JKC YCIOBHSX H3MEPSCTCS MHTCHCHBHOCTh CHTHANA V
HCCIIeAYEMOU TPOOHI U 1O rpadiKy HAXOISAT KOHICHTPALIHMIO BEIICCTRA;

6) METOA MOJLIPHOTO CBOWCTBA. 3IECh TAKKE M3MEPACTCS MHTCH-
CHBHOCTb AHAJTHUTHYCCKOTO CHrHata | y HECKOIBKUX CTAaHIAPTHBIX 00-
Pa3LOB WK PACTBOPOB U PACCUHUTHIBAIOT MOISIPHOE CBOWCTBO A, T.C. HH-
TCHCHBHOCTEL CHI'HAJIA, MPONopLuronansHas 1 Mome Bemectsa 4 =//c. 3a-
TCM HU3MEPSIFOT HHTCHCHBHOCTh CHUTHATIA Y MPOOBI M 1O COOTHOLICHHIO
¢=I/A pacCUHUTHIBAIOT KOHLCHTPALHMIO AHATU3UPYEMOT0 KOMIIOHCHTA,

B) MeTOA 100aBOK. B 3TOM MeTOIE CHAaua A UBMEPSICTCS HHTCHCHB-
HOCTh curHaia npodsl (1x), 3ateM B mpoOy BBOIUTCS M3BECTHBIA 00BEM
CTaHIAPTHOTO PACTBOPA OO KOHLCHTPALIUH Cor 1 CHOBA H3MEPSCTCS MH-
TCHCHUBHOCTH curHana (Ix + ct).

B MeToax TUTPUPOBAHIS U3MEPSICTCS HHTCHCHBHOCTD AHATUTHYC-
CKOTO CHrHaja M CTPOUTCS KPHBAs TUTPUPOBAHUS B KOOpauHATAX /, V),
rae V — oObeM q00aBiaCHHOTO THTPaHTa, MIT. TOUKa SKBHUBAJCHTHOCTH
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HAXOAUTCS MO KPUBOU TUTPUPOBAHUSL.

KonTpoabHbie Bonpocel

1. Iepeuncrure rpymIbl PU3HKO-XHMHYECKUX METOI0B AHAIN3A XHMHICCKAX
BCIIECTB U COSAMHCHUM.

2. HazoBuTe MpUHIMI KIACCH()MKAINH CIICKTPATbHBIX METOI0OB AHAJIH3A.

3. Hazosure mpuHIMI KiIacCH()HUKALMU TEPMHUYECKHX M XpoMatorpaduie-
CKHX METOA0B AQHAJIH3A.

4. Ha30BHUTE MPUHIMII, KOTOPBIH HCTIOIB3YIOT B MPAMBIX METOAAX.

5. Kakue METompl MpsAMOTO OMPCACTICHHA MOJYYHIH HAHOONBIICE Pacmpo-
CTPaHCHHE B AHATUTHYCCKOM IMPAKTUKE?

6. Ha3zoBuTe mBa METOAA, KOTOPBIC HCHOJB3YIOT MPAKTHICCKH BO BCEX (hH-
3HKO-XHMHUYECKUX METOAAX AHAIN3A.

3ansTue 8. CnexkTpajbHble METOABI AHAJTH3A.
CrnekTpbl, cioco0bl X MOJIyYeHHUsI, 0COOEHHOCTH,
KJaccu(PUKALUA H UCIOJIb30BAHNE IS AHATUTHYECKHX
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TeopeTuueckue OCHOBBI YKa3aHHBIX METOAOB 0A3UPYIOTCS HA YUCHHUHU O
CTPOCHHUH aTOMOB (KBAHTOBAS MCXAHMKA) M OCHOBHBIX 3AKOHAX OIMTHKH.

B ontrieckol aTOMHON CIIEKTPOCKOITMM aHAJIMTHUYCCKUI CHTHAT
$hopMUPYIOT BO30YKACHHBIC aATOMBI, HOHBI (PEKE MOJICKYJIBI). B METO-
JaX aTOMHO-3MHCCHOHHOH CHEKTPOCKONHHU — BO3OYKICHHBIC aTOMBI, &
HEBO30YKICHHBIC CBOOOIHEIC ATOMBI — B METOAE ATOMHO-a0COPOLHOH-
HOH CIEKTPOCKOIUHU.

B ocHOBe yka3aHHEIX METOAOB JIC)KAT 1BA OCHOBHBIX MOJIOXKCHU:

1) cekTp aTOMOB KKAOTO 3JICMEHTA XapaKTePU3yeTCs OMPEICICH-
HOM COBOKYITHOCTBIO CIICKTPAIbHBIX JTHHHIA,

2) Ans KaKAOW CICKTPATbHOH TMHUHM MHTCHCHUBHOCTh HCITYCKAHUS
(TOTIOIIECHUS ) 3ABUCHUT OT KOHLICHTPALUHU AaTOMOB YKAa3aHHOTO 3ICMCHTA
B ra3oBoii ¢ase.

g peanusanuyn METOAOB OONTHUCCKOW ATOMHOHM CIICKTPOCKOIIHH
HEOOXOUMBI CICAYIOLIHE YCIOBHSL:

1) mpoGa aomkHA ObITE ATOMU3UPOBAHA, B ATOMHO-3MUCCHOHHOM ME-
TOAS OOPA3YIOLIUECH CBOOOJHBIC ATOMBI JOJKHBI ObITh BO30YKACHBI;

2) HCNYCKAacMBIC WM MOITOIIACMBIC XAPAKTCPUCTUUCCKUE THHUH
OMPEEIICMOT0 BJIEMEHTA JOJDKHBI OBITh CHECKTPATBHO Pa3AciCHEI
(Mo xMHAM BOJIH) C MOMOINBIO COOTBETCTBYIOIIECH TUCTIEPTHPYIOLMICH 1
JETECKTUPYIOUICH anmapaTypsl;

3) MHTCHCHBHOCTB JIMHHM ONPEACTICMOrO 3MEMEHTA (HUCIIYCKaHUS
WA TOTJIOIICHUS) B CIICKTPE AHATU3UPYEMOro odpasiia JA0JKHA ObITh
COTIOCTABJICHA C MHTCHCUBHOCTAMH COOTBETCTBYIOLICH JTHHUH B CIICK-
Tpax o0pa3LoB CPABHCHUSL.

B aromuzatope mpu BBICOKOH TeMIEparype MPOUCXOMAT IUIABIIC-
HHE, UCTIAPCHHE BELICCTBA, IUCCOLIHALIF MOJICKY Ha aToMbl. B pe3yiib-
TaTe COyJAPEHUH aTOMOB ¢ BBICOKOTEMICPATYPHBIMH YaCTHLIAMH IPO-
HCXOST UX aTOMHU3ALMS U BO30YKAcHHE. B BO30YKICHHOM COCTOSHHH
arombl MOTyT Haxoauthes 107...107¢c, 3aTeM caMONPOU3BOIBLHO (CIOH-
TAHHO) BO3BPAINAIOTCS B OCHOBHOC HJIM BO30YKACHHOE COCTOSIHHUE C
MEHBIIEH SHEPTUEH.

[TnameHHbIe cHOCOOBI ATOMHU3ALMU H BO30YXKACHHS CICKTPOB
MPUMEHSIOT JABHO MPH OMPEACICHUN B PACTBOPAX 3JICMEHTOB C HEBBI-
COKMMH TMOTEHIManaMu Bo30yxkacuus (oxomo 8107 Ik, T. €. 5 3B),
[JIABHBIM 00pa3oM, INEJIOYHBIX M INCIOYHO3CMCIBHBIX JJICMEHTOB.
[TpuHIHn MeToma 3aKkMOYACTCS B CICAYIOIIEM: C MOMOIIBIO CIKATOTO
BO3AyXa PacTBOP BBOAAT B aTOMH3ATOp (ILIaMs TOPENKH) B BHIAC a3po-
3051, B mnamMeHu mpoTekaeT ps COKHBIX (PU3MICCKUX U XUMHUYECKUX
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MPOLIECCOB, MPHUBOIINX K 0OPa30BAHUIO aTOMOB, HOHOB, MOJICKYJI, UX
BO30YKICHHIO H U3TYUCHUIO. I3 HalpaBIeHHOrO B CIICKTPATIbHBIA NIPH-
00p M3TYUCHHUS CBECTOQUIBTPOM WM APYTUM MOHOXPOMATOPOM BBIJC-
JSIFOT U3TYYCHUS (JIMHUIO) OIPEACISCMOrO 3ICMCHTA.

INonaxas Ha AeTEKTOP, U3TYyUCHHE MPEOOpPa3yeTCs B POTOTOK, KO-
TOPBIN MOCTIE VCHIICHUS U3MEPSIIOT PErHCTPUPYIOIINUM MPUOOPOM. 3aBH-
CHUMOCTb MCKAY WHTCHCHBHOCTBIO H3IYUCHHS M KOHLCHTpauueH sie-
MEHTA B PaCTBOPE ANIPOKCUMHUPYETCS IPSMOU JTHHUCH B ONPEICTICHHOM
U KQKIOTO 3JICMEHTA MHTEPBAJIC KOHLCHTPALMHA M 3aBUCHT OT BbI-
OpaHHOI CHIEKTPANbHOH TMHHUH, aNNapaTypsl, COCTABA TOPIOUCH ra30BOH
CMECH, YCIIOBUH AUCTICPTHPOBAHUS PACTBOPA.

O6paszoBanriec aTOMOB B Ta30BOH ¢aze 3aBHCUT OT TCPMOIHHAMHKH
Y KHHETHKH IPOLICCCOB UCIAPCHUS, aTOMH3ALHNY, T. €. OT TEX MPOLIECCOB
u (aKTOPOB, KOTOPHIC OMPEACIIOT MPEBPALICHUEC TBEPABIX YaCTHIL
mpoOBI B AaTOMBI B ra30BOH (ase u ux Bo30y:kacHue. K HUM OTHOCITCS:

1) Temmneparypa maMeHH, COOTHOIICHHE B HEM TOILTHBA U OKUCITH-
TEJIS, 30HA TITAMCHHU;

2) AWCTICPCHOCTh BBOJUMOTO B TLIAMS a3pO307Is;

3) duzuueckue CBOHCTBA PacTBOPA: IUIOTHOCTD, BA3KOCTh, HOBEPX-
HOCTHOE HATSKCHHC

4) XUMHUYCCKHUI COCTAaB AHATM3UPYSMOH MPOObI: MPUCYTCTBHE 3JIC-
menToB (Al, Ti, Zr, Hf, Mo, W, V u apyrux), o0pa3yiomux TPy IHOIe-
Ty4He cOeOUHCHHS ¢ ompeaemiembiMu sneMeHTamu (trma CaAlyOs,
SrAl,04, Z1rOs3, MoQOs 1 op.) U BIHSIHHAC QaHHOHOB PA3MHYHBIX KHCIOT,
yMmeHplmatomeecss B paay  HsPOs, > HCL > H,S04 >
> HNQO; (anvionssii 3¢dekr).

HezaBucumo ot BeIOpaHHOro Meroma mo oOpas3uam CpaBHEHHS
MPEABAPUTEIBHO YCTAHABINBAIOT HHTCPBAI JTHHCHHOMH 3aBUCHMOCTH Be-
JAUYUHBI AHATUTHICCKOTO curHaia — orotoka I, MA (B miaMeHHOH (o-
TOMETPHH), ONTHYCCKOM MIOTHOCTH — A (B aTOMHO¥U aOCOPOIIHH) OT KOH-
LCHTPALUH ONPEACTICMOr0 3IIEMEHTA — ¢, MKI/MIL.

Memoo epadyupogounoco epagura. I3 ctaHAapTHEIX PacTBOPOB
OMPEICIACMBIX 3JICMCHTOB Pa3baBICHUEM TOTOBAT CEPUIO 0OpasLoB
cpaBHeHM. Jlpana3oH KOHLCHTPALUH 3JEMEHTOB B CEPHH YCTaHABIIH-
BAIOT, HCXOAS M3 MPEANOIAracMbIX KOHLICHTPAUUH ONMPEACIsICMBIX 3JIC-
MEHTOB B aHanusupyeMom obpasue. [Ipu oguHakoBEIX mapaMeTpax pa-
GOTHI U3MEPUTENBHOTO TPHOOpa HOTOMETPUPYIOT 00Pa3Lbl CPABHEHHUS
U aHamuupyeMeri obpasen. [lo pesynpraraM H3MEPEHHS A KaXKIOTO
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3MEMEHTA CTPOAT rpaxynpoBouHbiii rpaduk. Ilo ocn abenuce oTknagsi-
BAKOT KOHILICHTPALIMHU 3ICMEHTA B 00pa3ax CPaBHCHHS — C, MKI/MII, 1O
OCH OpAMHAT — 3Ha4UeHUI aHanmuTuieckoro cursana. I[lo rpaxymposou-
HOMY TpauKy ONMpeIeiOT KOHLCHTPALUIO 3JICMEHTA B aHATH3UPYE-
MOM o0pasIe.

Memoo oepanuuuearowux pacmeopoe OCHOBAH HA CPABHCHUH WH-
TCHCHBHOCTECH M3My4YCHUS (MM BEITHYUH ONTHYCCKOH IJIOTHOCTH) JIH-
HUH OIPEJEeNIeMOro 3JIEMEHTA IIPH IOCISIOBATEIBHOM BBEICHUH B
IUIaMs1 aHATH3HPYEMOTO PacTBOpa U ABYX 0Opasuos cpaBrenus. 1o ce-
pHH 00pa3LOB CPABHEHHS YCTAHABIHBAIOT AUANA30H THHCHHON 3aBHCH-
MOCTH NIOKa3aHUH H3MEPUTEIBHOTO MPUO0PA OT KOHLICHTPALIUHU ONIPEac-
JSIEMOTO BIEMCHTA U B 3THX K€ YCIOBUAX (POTOMETPHUPVIOT aHATU3HPY-
eMBbIH pacTBOp. B ycTaHOBIGHHOM AMANAa30HE JMHCHHOCTH BHIOHPAIOT
o0pasupl CpaBHCHUS C KOHLCHTPALMAIMH ONPEACTICMOTO 3IEMEHTA C;
MEHBIICH, YeM KOHLCHTpPALMS Cy B aHATH3HPYEMOM PacTBOPE, U C2 —
GompiieH, ueM ¢x (¢;< ¢x< ¢2). [IBa BrIOpaHHEIX 00pa3ua CpaBHCHUS U
aHATU3UPYEMEBIH pacTBOp (POTOMETPHPYIOT MPH OAHMHAKOBBIX MapaMET-
pax H3MEPHUTEIBHOrO MpHubopa.

ITprmenenne Y @-cieKTpocKonHH.

1. UnenTrdurarus OpraHuaeCKUX COCIUHE HUH, COACPIKAIIUX XPO-
MO(QOPHEIC TPYIITHPOBKH — JOKA3ATEIBCTBO HANHYHS B HUCCICIYEMOM
BCILIECTBE IPYIIHUPOBOK-XPOMOGOPOB — CONPSIKCHHON JUCHOBOH, MONIH-
CHOBOHM M apOMaTHYCCKOH CHCTEM, a TAKoKe KapOOHWIBHOM TPYIIIEL U
HUTPOTPYIIIE UK UX OTCYTCTBHS, B MPOCTCHIIHX CIyYasgX, BO3MOXK-
HOCTh ONPEACICHH THIA XPoModopa, ATIUHBI LCTH CONPSDKCHHS, YUCTA
ANKUIBHBIX Tpynmn opu xpomodope. [1pu cpaBHEHNN ciekTpa HEU3BECT-
HOTO COCIMHCHHS C H3BECTHBIM HICHTUYHOCTD CIICKTPOB YKA3bIBACT HA
HUACHTHYHOCTb CTPYKTYP XpoMOdopos.

2. UccnenoBaHue ASTalCH CTPOSHUS, UCTIONB3YS BEIUUHHBI KOJ(-
(ULMCHTa MOJIIPHOM SKCTHHKLWU U ATHHBI BOJTHBI B MAKCHMYME IIO-
Jocel mornomeHud. [lomockl TOrnomeHns HU3KOM HMHTEHCHBHOCTH
(Ige < 2) oTHOCATCA K TPYHIAMH, HMCIOIUM 7 — T¥-IEPEXOIbI
(C=0, C=S, C=N, N=N, NO,, NO). Ilonocs mormomecHus B 00JIaCTH
250-300 uM ¢ /ge = 2-3 MOT'YT OBITE CBS3aHBI C COCANHCHHUSAMH apOMaTH-
YECKOro PsAAa, THUIA NPOMU3BOAHBIX OCH30Ja, U B OOJBIIMHCTBE CBOEM
HMCIOT KONECOATECIbHYIO CTPYKTYPY. MIHTEHCHBHBIC TOJOCH MOTNIOLIE-
HUS € Auare > 224 HM 1 [ge > 4 XapakTepH3YIOT COCIUHEHUS C CONPSKCH-
HBIMH CBsI3IMH. OTHOCHTEITEHOE PACIION0KEHUE XPOMO(OPHEIX IPYI Y
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KPaTHBIX CBA3CH BIHACT HA CIICKTPHI MOTJIOIICHHS, YTO TO3BOMACT pas-
JMYHUTB LUC- ¥ TPAHC-U30MePHL. JMMHHOBOMHOBAs OI0ca T — t¥-niepe-
X0Ja TPaHC-U30MePa CMEIIEHa OAaTOXPOMHO H UMEET OONBIIVIO HHTCH-
CHUBHOCTD IO CPAaBHCHHUIO C IUCH30MEPOM.

3. KonmuecTBeHHBIH aHATH3, BKITIOYAs KOHTPOIb 33 XOA0M PEaKLIIi
U OTIPEICICHIE IPUMeEceH B 00pa3Le OPraHHIECKOro BEIIECTBA, UCCIIe-
JOBaHUS TPOLIECCOB KOMILICKCOOOPa30BaHus (ONMPEACICHUE COCTaBa
KOMIIJICKCHBIX COCAWHCHHH, KOHCTAHTHI YCTOHYHBOCTH KOMILTCKCHBIX
coeaunaeHuM). O0sA3aTenbHOE YCIOBUE AN MPOBEACHHS KOJIHMUYCCTBEH-
HOT'O OTNPEACICHHS BEIIECTBA CIIEKTPOPOTOMETPHICCKHM METOAOM:

B MHTCPBAJIC BO3MOKHBIX KOHIICHTPALMH MOTIOMECHHE JOKHO HOAIH-
HATHCS OCHOBHOMY 3aKOHY CBETOTIOTJIOIICHUSL.

OmnpeneneHue KOHLCHTPALUHU BEIICCTBA B AHATHU3HUPYEMOM pac-
TBOPE MPOBOIT:

1) o MonApHOMY HIH YACIBHOMY K03 (HIIHeHTaM MOTIOMEHHS;
2) 1o KaTuOPOBOYHOMY rpaduKy.

CoBpeMEHHBIN CIEKTPOPOTOMETP COCTOUT U3 CICAYIOIUX YaACTCH
(puc. 10):

1. UcTounmK H3mydeHus.

2. Monoxpomarop.

3. ®oTOMETP C KIOBCTHBIM OTACICHUCM.

4. KroBeTHOE OTACIICHHE.

5. Ipuémuuk (aeTeKTOp).

Hcrounukom uznydcHust OOBIYHO CITY:KHUT BOAOPOAHAsS (ACHTEpHC-
Bas) mavmna B Y ®-o6nacty 1 namMna HakaIuBaHUS C BOIbPPAMOBON HU-
TBIO B BUANMOU 0071aCTH (B KAYECTBE HCTOYHHUKOB UCTIOIB3YIOTCS TAKIKE
BOJTB()PaM-TAIOTCHOBEIC JIAMITBL, HUMITYJIbCHBIC HCTOYHUKHU H AP.).

B cniexrpodoromeTpe Shimadzu UV3600 ucnons3yrotes acutepu-
€Bas M ranorcHoBas nammbl. YToObl c(hOKYCHPOBATE CBET HA BXOJHYIO
LIETb MOHOXPOMATOPa, UCIONB3VIOT MOBOPAYHBAIOLICECS 3epKaio. Mo-
HOXPOMATOP — YCTPOHCTBO, HEOOXOANMOE A1l BBIACICHHS CBETA C HY K-
HOW JIMHOHN BOJIHBI (OOBIYHO Mpu3Ma Win JUGPAKIHOHHAS PCHIETKA).
Martepuan npu3Mel JOKEH OBITh PA3TUYHBIM [T OTACIBHBIX 001acTeH
cnektpa: CaF; unm LiF nng obnactu Bakyymuoro Y @, ksapi st Omvk-
Hell v cpeaneit Y@ oOnactu cTekno Ansd BUIUMON 0071acTH.
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OPU3MbI HAXOIAT HC3HAYMHUTCIIPHOC NPUMCHCHHNUC U MPAKTHYCCKU BBITCC-
HCHBI JU(DPAKIIUOHHBIMHU PELICTKAMH, JAIOIIUMHA OOJBIION BBIUTPHILI B
SHEPrUH H3IYUCHHS M BBICOKOE pasperieHue. Ho, HecMOTpst Ha BBICOKOC
Ka4eCTBO 3THUX MPHOOPOB, OHU BCe OOTBIIE 3aMEHSIOTCS Ha Qyphe-CIeK-
TPOMETPBI, OTHOCSIIUECS K TPYIIEC HEAUCTICPIUPYIOIINUX MPUOOPOB.

KonTpoabHbie Bonpocel

1. Kakue MeTOpI OTHOCATCS K CIIEKTPOCKOIMMYECTKAM METOaM aHAIH3a?

2. Ha xakue rpynmsl MOAPA3ACIAOTCA CHEKTPOCKOMMYECCKHE METOABI AHA-
msza?

3. Kakue ycnoBust HEOOXOAUMBI IS peaM3alliiil METOA0B ONITHUECKOH aToM-
HOH CHIEKTPOCKOTIHH?

4. JlafiTe XapakTCPUCTHKY MCTOAY TPAIy HPOBOUHOTO Tpaduka.

5. B xakux 001aCTAX UCTIOIB3YIOT VABTPAPHOICTOBYHO CICKTPOCKOTIHIO?

6. OmunmTe IPUHIUIAAIBHYIO CXEMY YCTPOHCTBA ONTHYECKOTO CIIeKTpodo-
TOMETpA.

7. C xakoH 1EeNbl0 U B KAKHX 00JACTAX HCIOJB3YIOT METOA HH(ppakpacHOH
CHCKTPOCKOTIHH?
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3anaTue 9. OnTuyeckue npuéOpPsI AJs CIEKTPATIBHOTO
a”Hanu3a (CeKTpoMeTpbl)

ean 3aHATHS — H3YIUTHh YCTPOUCTBO ONTHYCCKUX MPHOOPOB UL MPOBEACHHUS
CHEKTPAIBHOTO AHAN3A.

B npaxTiyeckoli CHEeKTPOCKONHH CYLIECTBYET CACAYIOMIAs KIACCH-
(uKaIys CIeKTPaIbHBIX PHOOPOB:

1. Ilo Tumy onTHYecKO¥ CXEMBI — OOBIMHBEIC TPUOOPHI, HUMCIOIIHE
OTICIBHO KOUTMMATOPHVIO (BXOJHYIO) W KaMEPHYIO (BBIXOZHVIO)
TpyOBI, ABTOKOITUMATOPHBIC IPUOOPEL, B KOTOPHIX KOHCTPYKTHBHO COB-
MEIICHB! KOJUTUMATOP B Kamepa.

2. o npuHLMIY AUCTICPTUPOBAHMS — HIPHU3MCHHEIC TPUOOPHI IPH-
Oopbl, ¢ AU(PAKIHOHHBIMU PEIIETKAMHU HHTCPQEPECHIIMOHHEIC MPH-
OOpHI.

3. I'lo HA3HAYCHUIO — MOHOXPOMATOPHIL, BHIACISIOIINC V3KYIO CIICK-
TpaIbHYIO 001aCTh WU CIICKTPATBHYIO THHHIO;

- MOTUXPOMATOPHI, BBIACISIOIINC IIHPOKYIO WIH OJHOBPEMCHHO
HECKOJBKO Y3KHX 00IacTeH CrIeKTpa WM HECKOIBKO CIIEKTPATIbHBIX JIH-
HHI,

- cekTporpadbl U CHCKTPOCKONBI, TO3BOJIOIINE TOIYYaTh HITH
HaAOTI0JaTh OAHOBPEMCHHO MIHPOKHE O0IACTH CIICKTPA,

- CIICKTPOMETPHI — MPUOOPEI, CKAHUPYIOIIUE CIIEKTPHI TPU MOMOIIN
dorosnekTprdeckoro, Temiosoro npuemuuka, [13C-muneliku u peru-
CTPUPYIOLIETO YCTPOHCTBA (KOMIBIOTED).

4. Tlo cnocoby perucTpalmuy CIeKTpa — BH3YAIbHBIC (CIICKTPO-
ckorbl) ororpaduueckue (MOHOXPOMATOPHI, TOJTUXPOMATOPHI).

5. Ilo obnactu cnekrpa — Ansa HHPPAKPACHOW OOIACTH IS BHIU-
MO obnactu, A yIbTpadHoIeTOBOH 00NacTH, I BAKYYMHOU o0ma-
CTH.

[TpuHIHNHanepHAs cXeMa CHEKTPATILHOTO MPHOOPA MOKa3aHa Ha PH-
cyHKe 13.

HcTounnk cBeTa 4Yepe3 OCBETUTCIBHYIO CHCTEMY [, OCBEINACT y3-
KVIO BXOJHYIO IIeNb npudopa S. @okycHpyroImas ONTHKa, COCTOSIIAS U3
IBYX 00bekTHBOB (J; U O ¢ Mapaie NbHBIM XOJ0M JIY4CH MEKAY HAMH
(HanboJice YaCTO BCTPCUAKOLIHICS ciiy4aii), B (OKAIBHOU MIOCKOCTH P
Jact u3obpaskeHUe BXOTHOH mend S. PaszHble HanpaBneHus TydeH Iis
Pa3IUYHBIX AJTHH BOJH OOCCIICUMBAIOTCS AUCTICPTHPVIOIICH CHCTEMOM
D. CoBMECTHO ¢ JUCTICPTHPYIOIICH CUCTEMOH (POKYCHPYIOIIAsT CHCTEMA
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1. Ilo onTHYeckoii cxeme pa3TMUAIOT MOHOXPOMATOPHEI — IIPH-
GOPBI, BEIACTAIOINE V3KUH YYaCTOK CIIEKTPA, U CIICKTporpadsl — npu-
0OPBI, BBIACIIOIINE TPOTIKEHHBIN VIACTOK CIIEKTPA.

2. ITo MeToay perucTpanui U BUAY AHAJIH3A PA3JTHYANOT:

1) BusyanbHoe HaOnroneHue:

a) cnexmpockon — pubOP sl BU3YATBHOTO HaOMIOACHUS CICK-
TPOB UBTYUCHHS U MOTJIOIICHHS, TIOCTPOCHHBIN IO CXeMe creKTporpada,
MPUMEHIEMBIN A5 KAUEeCTBCHHOT'O aHATHN3a B METAJUTYPIruH, OHOJIOTHH,
MEIHILIUHE;

0) cmunockon — CIEKTPOCKOIL, MPUCTIOCOOICHHBIN IS TPyOooro
ONPEICNICHHUS COACPIKAHHUS PA3TUUHBIX 3ICMCHTOB B CTAISAX M CILIABAX
(orHOCHTENBHAS omHOKa 10 50 %);

6) cmunomenp — mpudOP, MOCTPOCHHEBIN MO CXEME MOHOXPOMATOPA,
OTPEACISACT TOXKE, UYTO U CTHJIOCKOIL, HO 00JICe TOYHO U OBICTPO 3a CUCT
ucnons3oBanusg GIY.

2) ®oTOo3IEKTPHUECKHE:

1. Cnexmpomemp — npubop ¢ HOTOIICKTPUUECCKON PETHCTPALTUCH,
MOCTPOCHHBIN 10 CXEME MOHOXPOMATOpa ¢ HENPEPHIBHEIM CKAHHPOBA-
HHEM CIICKTpA.

2. Cnexmpoghomomemp — npudop, NpeIHA3HAUCHHBIN 171 abcopo-
LOHOHHOTO KOJHYSCTBCHHOTO aHaIM3a, Yalle BCErO 3TO JBYXJIYUCBOU
mpudop, B KOTOPOM MPOH3BOAMUTCS CPABHEHHE ABYX MOHOXPOMATHYC-
CKHX NIYYKOB, OJWH U3 KOTOPHIX MPOLIEI YePe3 UCCICAYEMOE BEIIECTBO,
a Jpyroi — uepes STaloH.

3. Cnexmpoananusamop — Ipudop, B KOTOPOM PEaTn30BaHa MOJ-
Has aBTOMaTHU3aLUA MPOLECCA U3MEPEHUM.

3) ®ororpaduueckue:;

1. Cnexmpoepacgh — nmpuOoOp A KAYSCTBCHHOTO U TOYHOTO KO-
CTBCHHOTO CIICKTPATIbHOTO AHAIN33, PETHCTPALH € HCIOIb30BAHHUEM
MHOTOKaHAITBHOTO (JOTOIIEKTPHICCKOrO MPUEMHHKA,

2. Keanmomemp — npubOp, MOCTPOCHHBIN IO cXeME criekTporpada,
HO PErHCTPHUPYETCS HE BECh CIICKTPATBHEIN THANA30H, a OTACTBHEIC JTH-
HHH, Ha MeCTe (POKYCHPOBKH KOTOPBIX ycTaHOBICHE PV (B 3apydex-
HBIX KBAHTOMETPAX YHCJIO TAKUX KAaHAIOB MOXET ObITh Topsiaka 80).

[TpuGops! 3THX KIACCOB ACTATCS HA TPYIIIBI IO OCHOBHBIM TEXHH-
YECKHM XaPaKTCPHCTHKAM.

3. Ilo cekTpajbHOMY JHANIA30HY PA3NHYAIOT OIPUOOPH!, MPEIHA-
3HAYCHHBIC IS PAOOTHI B CICAYIOUINX 00/1aCTAX:

- BakyyMHbIH yieTpaduoner — 1-185 am;
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- 6mkHuH yneTpaduonet — 185-400 v,

- puguMas oomacts — 400-700 mm;

- Omoxnstst uH(ppakpacHas oonacte — 0,7-2,5 MM,

- cpeausis mHMppakpacHast 00aacTh — 2,5-50 MKM;

- nanbHsis uHpakpacHas obmacts — 50-1000 mMrMm.

4. ITo pucnepcun:

- Maias — JAeCATKA HAHOMETP Ha MUJUTAMETP;

- CPeIHAA — HECKOJIBKO HAaHOMETP Ha MIJUTHMETD;

- BBICOKAs — COTBIE A0 HAHOMETP Ha MIVLTAMET].

5. Ilo TNy ANMCOEPrHPYOIIEro JIEMEHTA: NMPU3MCHHBIC U IH-
(paKkLHUOHHBIE TPHOOPHIL.

6. Ilo cBeToCHI€e: Manast, CPSaHSST U OOJBIIAS.

7. Ilo xapakTepy ONTHKH: JINH30BHIC U 3CPKATIBHEIC.

KonTpoabHbie Bonpocel

1. Onmmure KIACCH(HUKAIHIO CIICKTPATBHBIX MPHOOPOB, HCHOIB3YEMYIO B
MPAKTHYECKOM CMIEKTPOCKOMUH.

2. OnummTe TPUHIUIHAIBHYIO CXEMY CIEKTPAJIbHOTO PHOOpa.

3. Kakue Tumel mprOOPOB PA3IHYAIOT IO METOAY PETHCTPAMH W BHIY aHA-
mza?

4. IIpuBemute MpUMEP KIACCH(PHUKAINH CIIEKTPAIBHBIX IPHOOPOB B COOTBET-
CTBHH CO CIICKTPATbHBIM JUATIA30HOM.

5. OmmmuTe TPYIIEL, Ha KOTOPBIE TTOAPA3ACBIFOTCS CIICKTPAIBHBIC TPHOO PhI
B COOTBCTCTBHHU C XapaKTepHCTHKOfI U THIIOM HCIIOJIB30BAHHUS.
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3ansTue 10. AGcopOuMOHHbIE ONITHYECKHE METOAbI.
ATOMHO-a0cOpOLMOHHBIN AHAIHU3.
MouJieky1sipHO-20COpPOLIMOHHBII AHAJIM3.
doTomeTpus (KoJ0OpUMeTpHs, (POTOKOJIOPUMETPHSI,
crekTpodoTromeTpus)

Henn 3aHATHA — H3YYHTH MCTOABI A0COPOMHUOHHOTO AHATIH3A, MOJICKY JIIPHO-
a0COPOIMOHHBIN aHATA3.

B 3aBHCHMOCTH OT MOTJIOIIAMOLIMX YACTHL! OIPEAC/SIFOT BH aHa-
au3za;

1. Monekynspro-abcopOruonnsiii anain3 (MAA), OCHOBaHHBIH Ha
MOTJIOIICHAN HU3TYYCHUS MOJICKYIAMH WM CJAOKHBIMA HOHAMH aHAJIH-
3UPYEMOTO BEIIECTBA B YIbTPAPHOICTOBOH, BUIUMOMN U nHPPAKpPaCHOH
00/1aCTsIX CIECKTPA.

2. Aromuo-abOcopOiuonnsiii ananu3 (AAA), OCHOBaHHBIH HA MO-
[VIOIICHUHN M3TYUCHHS U30JHPOBAHHBIMH ATOMAaMH aHATU3HPYEMOTO BE-
mectra. [Ipu mornomeHnn u3nydeHus (B TUTEPATYPE MPHHAT TCPMUH
«CBET») aTOMBI K MOJICKYJIBI CBETOTOTJIOLIAOIICTO BELICCTBA ICPEXOIST
B HOBOC DHCPICTUYCCKH BO30YXKACHHOC cocTosiHue. IlpuobpercHHas
SHEPrHsl aTOMOB U MOJICKYJI B OJHHX CIIYYAsIX PACXOAYETCS HA MOBBILIC-
HHE MX KONeOATeIbHOH, BpaIlaTeIbHON WM MOCTYIATEIbHOW SHEPTHH,
B JPYTHX — BBIACSACTCS B BHAC TCILIA WIH BTOPUUHOTO M3IYUICHUS, a
TaKKE PACXOAYETCs Ha (POTOXUMHUCCKHE PEAKLIMH.

Ecau BeImecTBO Noriaomaet 31eKTPOMAarHUTHOS H3IYICHHE, METOX
OTHOCAT K aOCOPOLMOHHON CHEKTPOCKONHH; €CIH B OMNPEACICHHBIX
VCIOBHSX aHATH3UPYEMOC BELISCTBO CAMO CTAHOBUTCSI HCTOYHUKOM H3-
JYYCHHUS — K SMUCCUOHHOH CIICKTPOCKOTIHH.

ATOMHO-a0COPOIIHOHHBIN aHATU3 — METO/] AHATUTHICCKON XUMUH,
OCHOBAHHBIN HA CCJICKTHBHOM MOTVIOMICHUH 3JICKTPOMATHUTHOTO U3y~
YCHUSI ONPEACICHHOMN JJIMHBI BOJIHBI CBOOOIHBIMH OT BCEX MOJICKYIISIP-
HBIX CBS3€H HEHTPATbHBIMH aTOMAaMH ONPEAEIAEMOro 3iaeMeHTa. s
peanuzanuy METO1a ATOMHO-a0COPOLIMOHHOTO aHAIN3a B HANOO0,IEE pac-
MMPOCTPAHCHHOU CXEME U3MEPSHUE HEOOX0aUMO UMETh (puc. 14):

- CCJICKTUBHBIN UCTOYHUK CBeTa u3ydaemoro anemenTa (CUC);

- atomuzaTop (AT) mis mEPEeBOJA JAHHOTO DJICMEHTA U3 PEaTbHOMN
mpoOBl B aTOMAPHYIO GOpMY;

- cnektpansHbiit pucop (CI1) aj1st BeLASICHUS AHATUTHICCKOH JTH-
HHH 3TOTO DJICMCHTA;
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Iy=5L+1,+1 + 1

Bribop cBetoduabpTpa AN MOHOXPOMATH3ALUH H3TYICHUS 10 TIH-
HACTCS OCHOBHOMY TNPaBUITY: CBETO(UIBTP JOKEH MaKCUMAIBHO MPO-
MYCKAaTh Ty 001aCTh CIIEKTPA, B KOTOPOH MaKCHMATBbHO MOTJIOIIACT Pac-
TBOP. [IpakTHieckn NOCTYNAOT CIEAVIOMNM 00pa3oM:

1. Ilo ciekTpy NMOTTIOLICHUS PACTBOPA M KPUBBIM MTPOIYCKAHHS CBE-
ToUIBTPA BEIOHPAIOT TOT CBETOPUIBTP, Y KOTOPOTO A MAKCUMYyMa IPO-
MyCKaHus HAuOOIee O/IM3Ka K A MAKCUMyMa MOTJIOIEHHUS PacTBOPa.

2. Ecnu ciekTpanbHbIC XapaKTePUCTHKA PACTBOPA U CBETO(UIBTPA
HE H3BCCTHBI, IPUMCHSIOT MPAKTHICCKUN cocod BhIOOpa CBETO(UIb-
Tpa. 11 5TOro U3MEpsIOT ONTHYECKYIO IUTIOTHOCTE PACTBOPA CO BCEMH
CBETOQUIIBTPAMH, HMEIOIIUMICS B IPHOOPE, U BEIOHPAIOT TOT, C KOTO-
PBIM H3MEPEHHAS ONTHICCKAS INIOTHOCTh PACTBOPa OVACT UMETh MAKCH-
MaJIbHOE 3HAYCHHE.

3. CeerouabTp MOXHO BBIOPATh MO OKPACKE AHATU3HPYEMOTO
pacTBopa — BBHIOHPAIOT TOT CBETOQWIBTP, LIBET KOTOPOTO SIBJISICTCS A0-
MOJTHUTEIBHBIM ILIBETOM K LIBETY PacTBOpa (TO €CTh MPH CIOKCHHH 1IBE-
TOB PacTBOPa U CBETO(UIBTPA MOMYUAOT OC/IbIH BET).

dotomeTpus (0T rped. photds — CBET U IPed. metréo — U3MEPSII0) —
310 pazgena odmieH GpusnKy, 3aHUMArOIIHICA n3MEpeHueM cBeTa. DoTo-
METPHSI IIHPOKO MPUMEHSIETCSI KaK BHJI MOJCKYJSIPHO-abCOPOLIMOHHOTO
aHaN3a, OCHOBAHHOIO HA MPONOPLIMOHANBHONU 3aBUCHMOCTH MEXKIY
KOHLICHTpaLMeH OAHOPOJHBIX CHCTEM (HAMPUMED, PACTBOPOB) U UX CBE-
tonornomeHueM B Buanmon, UK- u Y®-obnactsax crnexkrpa. @oromer-
PHUCCKUA METOX BKIIOUACT BU3YATBHVIO (POTOMETpHIO (KOMOPHMET-
puio), GOTOKOIOPUMETPHIO U criekTpodoToMeTprro. Pasnuuus B Goto-
METPUICCKUX METOAAX BHIHBI U3 TAOIHLEI 6.

Tabnuua 6
XapaxkTepuUCTHKa pa3auynii B POTOMETPHUSCKUX METOIAX
Crroco0 perucrparmm
Hazpanue O6nacts criektpa |  MoHoxpoMaTrop P P
CBETOIOLTIONICHYS
be3 moHOXpOMaTOpa
Konopumerpus Bumnmas WU C HUM (T.€. Busyanpnsrit
CO CBETOOIILTPOM)
DOTOKOJIOPUMETPHUS Bummas CBeTobmIbTPE DOTORIIEKTPUUECKUI
Jinppaxrmonnas
Criektpodotomerpus | Bumumas, YO e — »
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doToMETpHUECCKIE METOABI MOAPA3ACILIIOT HA IPSMBIC U KOCBCH-
Hele (oToMeTpHUucckoe TUTpoBaHue). s obecneueHus CBETOIONIIO-
LICHHUS PacTBOPa HCIOIB3YIOT OKPAIIHBAHUE HCCICAYEMOTO PacTBopa U
MOHOXPOMATH3ALMIO MPOMYCKaEMOr0 4epe3 HEro CBETOBOTO IOTOKA.
OxpainnBaHue¢ OOBIYHO MPOBOIAT KOMILICKCOOOPA30BAHUEM HOHOB
ompenenseMoro Bemectsa. Okpacka KOMIUICKCHBIX HOHOB ONPEACTI-
€TCS HATMYHEM B HHX XPOoMOGOpHBIX rpyimd. XpoModopsl B HAHOOIb-
HICH CTETICHU MOTJIOIIAIOT CBETOBOU MMOTOK C LIBETOM, JOTIOTHUTCIBHBIM
K UX 1BeTy. JlOMONHUTENBHBIM ILIBETOM CBETOBOTO MOTOKA (C AJIHHOU
BOJTHBI A) Ha3bIBACTCH TOT, KOTOPBIH NPU CMELICHUU ¢ AaHHBIM (C Ag)
JacT Oesbii unu cepbiii. JlomoMHUTENBHBIH [BET MOJIMXPOMHOIO CBETO-
BOTO MOTOKA MOJIYYAIOT €T0 MOHOXPOMATH3ALKCH (BBIICICHUEM OTHOM
W3 €T0 COCTABIIOIINX) C MOMOIIBIO CBETOQHIBTPOB, MPU3M U Audpak-
LHUOHHBIX PELICTOK.

DOTOKOIOPUMETPUICCKUH METO] OCHOBAH Ha (POTORNECKTPHICCKOM
HU3MEPECHHH HHTCHCHBHOCTH OKPAcKH pacTBOpoB. OO NpUHLKT BCEX
cucteM (POTO3ICKTPOKOIOPHMETPOB 3aKTI0YACTCS B TOM, UTO CBCTOBOH
MOTOK, MPOIICAINNI Yepe3 KIOBETY ¢ OKPALICHHEIM PAacTBOPOM, MOMa-
JAcT HA (POTOIICMEHT, MPEOOPA3Y IO CBETOBYIO SHCPTUIO B 3JICKTPH-
YECKYIO, H3MEPIEMYIO TalIbBAHOMETPOM. DOTOIIEKTPOKOIOPUMETPHI B
3aBUCHUMOCTH OT YHCIIA UCTIOIB3YEMBIX IPH U3MEPCHHUH (POTORIEMEHTOB
JCTST HA ABE TPymmsl 1) ¢ ogHuM (OTOIICMEHTOM (OXHOIYYCBBIC) —
K®K-2 u ap.; 2) ¢ nByma potosnemenTamu (apyxayuesbic) — DIK-M,
OIK-56M, OIK-H-57, ®IK-60 u ap.

CriexrpodoToMeTpHISCKUE METO OCHOBAH HA U3MEPCHHH C ITOMO-
MBI COEKTPOGOTOMETPA CBETOMOTIOIICHHS PACTBOPA B MOHOXPOMATH-
YECKOM MOTOKE CBETA, T.€. MOTOKE CBETA ¢ OMNPEACICHHOU JIMHOU
BoJtHBbL, CBETOMOTIOMICHHE B CIICKTPO(OTOMETPE TAKKE uaMepsieTes ho-
TosneMeHTaMu. OHAKO B HEM HMEETCS MPU3Ma WM IU(PaKLHOHHAS
peLIeTKA U IIETb, MO3BOSIONINE PA3IOKUTh CBETOBOH MOTOK B CIICKTP,
0TOoOpaTh ¥ HATIPABHUTH HA KIOBETY C AHATU3UPYEMBIM PACTBOPOM CBET C
HEOOXOIUMOH JTUHOH BOTHBI WM CBETOBOH MYYOK € V3KHM Y4aCTKOM
CICKTPa, KOTOPBIH MPECHMYIICCTBCHHO MOTIOMACT aHATIU3HPYEMOE CO-
CAMHCHHE PacTBOPA.

HamepeHne cBETONOIIOMEHUS NPU JJIMHE BOJIHBL, COOTBETCTBYIO-
W MAKCUMYMY CBETOTOTJIOIICHUS, YBCIHIHBACT YYBCTBUTCIBHOCTE U
o0neryact OnpecncHue OTHOTO OKPAIICHHOTO COCOMHCHHUS B HMPUCYT-
ctBun apyroro. [ms aHamuza HUCHONB3VIOT CICKTPOGOTOMETPHI
pasnmuusoro trmna. OnpeaeiacHne KOHUCHTPALUH PACTBOPOB B MPIMOU
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(OTOMETPUN TPOBOMAT METOJAMH CTAHAAPTHOU CCPUH, CPABHCHHS U
crangaptHoii gobaeku. [lpu 3ToM aBa mocnegHux MeToda TpeOVIOT
CTPOTOrO BHINIOIHEHUS OCHOBHOTO 3aKoHa (poTomMeTpun

KonTpoabHbie Bonpocel

1. Ha kakue Tpymmsl B 3aBUCHMOCTH OT MOTJIOINAOIIMX YACTHII ICTHTCS a0-
COpOUHOHHBIN aHAIH3?

2. Yto BKIFOUACT B ce0s MPOBEACHUE aTOMHO-a0COPOIOHHOTO aHAIM3a?

3. OnuImmTe MPHHIHITHATGHYE) CXEMY YCTPOHCTBA A1 AaTOMHO-a0COPOIHOH-
HOTO aHAIN3A.

4. OnumuTe CXeMy OJHOJIYYCBOTO ATOMHO-a0COPOIIHOHHOTO CIICKTPOMETPA.

5. OnumwmTe IPOLECCH, MPOUCXOIIIHIE B INIAMEHH aTOMHO-a0COPOHOHHOTO
npHOOPa H MPHBSIUTE UX KIACCH()UKALHIO.

6. Kakue BHABI BIHAHUH BBIACIAIOT B ITIAMCHH NPH MPOBCICHHH ATOMHO-20-
COpOLHOHHOTO aHATH3a?

7. IlepeuncauTe OCHOBHBIC PA3IHYHI B (POTOMETPHUCCKIX METOJAX.
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3ansTue 11. Teopus xpomaTtorpaduu, xpomatorpadpuueckuit
aHaJIH3, BUAbI XpomMaTorpagun. Xpomarorpadus:
CYIIHOCTD, KJIACCH(PHKALHS, OCHOBHbIC XAPDAKTEPUCTHKH

ean 3aHATHSA — U3YYUTH MPHHIAI IPOBEACHIUS UCCICA0BAHNH C HCIOIB30Ba-
HHEM XpOMaTorpaduieckux MeToaoB. M3ydnuTs KIACCH(HKAIUIO, OCHOBHBIC
XapaKTEPUCTUKH XPOMaTOrpahUIecKOT0 METOIA

Xpomartorpadus — 310 PUIHKO-XUMHICCKHN METO pa3ACICHUS Be-
LICCTB, OCHOBAHHEIA HA PACHPCACICHHH KOMIIOHCHTOB MCKAY IBYMS
dazamu — moABMKHOM U HenoABHkHOH. HenoasuskHOM ¢azoit 00bIYHO
CIIy’KHUT TBEPAOC BEUICCTBO (COPOSHT) WM ILICHKA KUAKOCTH, HAHCCCH-
Has Ha TBepaoe Bemectso. [loasmwkHas daza npeacrasiser codoit xku-
KOCTb WJIH ra3, MPOTCKAIOLINH Yepe3 HeNOABKHYIO (asy.

[NapameTprl xpoMarorpadguyeckoro nuka. XpomarorpaMma — 310
3aperucTPUPOBAHHAS BO BPEMCHH MOCICIOBATCIBHOCTD OKA3aHUH pe-
ructparopa. Kaxaomy pazgeneHHOMY KOMIIOHCHTY CMECH COOTBCT-
cTBYET CBOU MUK Ha xpomarorpamme. [lo ocu abcupcc oTknaasBacTCs
BpeMs (WM PaccTOSHUE), TIO OCH OPAHHAT — BEITHYHHA aHATTUTHICCKOTO
CUTHaNa, KOTOpas TeM OOTbIIE, YEM BBILIC COACPIKAHNE JAHHOTO KOM-
MOHEHTA B pazzengeMoii cMecu. Ha pucynke 19 cxemarnueckn nokazan
oOIIMH BHI XPOMATOTPAMMBI B CIIy4ac Pa3AciICHUS TPEXKOMIIOHCHTHOMN
CMECH, COCTOSIICH U3 KOMIIOHCHTA 1 1 KOMITOHEHTA 2, COPOUPYEMBIX B
KOJIOHKE, M KOMIIOHCHTA, HE COPOUPYEMOTO B KOJIOHKE.

Kaxxmomy 13 TpeX KOMIOHEHTOB HA XpOMAaTOrpaMMe OTBEYACT CBOU
muk. B qaHHOM ciygae mo ocu abCHMCC OTIOKEHO Bpems. BepTukasb-
HOU CTPETIKOH OTMEUCH MOMEHT BBOJA MPOOEI, OT KOTOPOT'O OTCUUTHIBA-
eTcs BpeMs 7. Benuunna t; — Bpems yaepKUBaHNS KOMIOHCHTA 1, Bemu-
YHMHA T> — BPEMS YACP KUBAHUS KOMIIOHCHTA 2, BETHYHHA T 9 — BPEMSI BBI-
X014 HECOPOUPYEMOTO KOMIIOHCHTA. B TaHHOM ciiyyac 00a KOMITOHCHTA
1 u 2 pazaensaroTcs NOTHOCTBIO, IOSTOMY HX ITHKH HA XPOMATOrpaMMe
HE HaKIaIbpIBAIOTCH APYT Ha apyra (puc. 19).

XpomartorpadupoBaHue MPOBOASIT HA TA30BBIX (TA30KHUIKOCTHBIX)
xpomarorpadax pasmuuHol koHcTpykipu. Ha pucynke 20 mokaszaHa
MPUHIMITHATBHAS OIOK-CXEMa.

laz-Hocutenp (azor, reauid, aproH, BOAOpPoa) us damioHa / uepe3
PEAYKTOP MOCTYIACT MOJ HEKOTOPBIM AABICHHEM B OJOK MOATOTOBKH
ra3oB 2, C MOMOIIBI0 KOTOPOTO U3MEPSIOTCS AABICHUEC U CKOPOCTh IO-
TOKA ra3a-HOCUTETISL.
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B ucnapurens 3, Temmneparypa KOTOPOTO TIOJACP KUBACTCA 1OCTaA-
TOYHOU AJIsL 6bICTpOI‘O UCrmapCHud CMCCHU, € IMOMOIIBKD MUKPOIIIIPULIA
BBOJHTCSI aHATU3UPYEMa sI IPOOa, KOTOopast HCIApsIeTCsl H IIOTOKOM rasa-
HOCHTECJISI VBICKACTCS B XPOMATOrpaduueCKyIO KOIOHKY 5, HAXOSIIY-
FOCSL B TCPMOCTATE 4, TCMIICPATYPa KOTOPOTO OOBITHO HECKOJIBKO HIDKE,
4eM Temreparypa ucnapureist. [locine pa3aeacHust CMECH Ha 30HBI KOM-
MMOHCHTOB MOCJICAHUC MOCTYIAIOT B ACTCKTOP 6, B KOTOPOM TCHCPHUPY-
STCSI DJCKTPUUICCKUU CUTHAT (TeM OONBIINH, YeM BBIIIEC MACCa XPOMaTO-
rpadpupyeMOro KOMIOHCHTA), YCUIINBACMBIH YCHITUTEIEM 7/ U Ipeodpa-
3VEeMBIH perucTpatopoM 8 B BUAC 3alUCH XPOMATOrpaMMbl Ha Oymare
caMomucLa CXeMa ra3oBoro xpomarorpada.

C moMoIp0 XpoMaTorpaduu BO3MOKHBI. PA3ACACHHUS CIOXKHBIX
cMece OPra’HnuvuCcCKUX U HCOPraHMICCKUX BCHICCTB Ha OTAC/IBHBIC KOM-
TIOHCHTBI, OYHUCTKAa BCIICCTB OT HpI/IMCCCI\/'I, KOHLCHTPUPOBAHUC BCIICCTB
n3 CUIbHO pa36aBHCHHbIX PacTBOPOB, KA4YeCTBCHHBIN 1 KOJHYCCTBCH-
HBIH aHAIM3 UCCIICAYCMBIX BEIICCTB.

B ocHoBy knaccuukalMi MHOTOYHCACHHBIX Xpomartorpaduuc-
CKHX METOJOB IMOJIOKCHBI CIICAYIOLINC MPH3HAKH:

1) arperarHoe cocrosaue das;

2) MEXaHU3M B3aUMOJCHCTBHS COPOSHT — copdar;

3) cocoObl MPoOBEACHUS XpOMATOrPadhUICCKOro aHaIH3a,

4) ammaparypaoe odopMicHHE (TCXHHKA BBIIIOTHCHHS) HpoLecca
xXpomarorpadupoBaHus;

5) uens xpomatorpadpupoBaHHs.

Ilo arperatHOoMy coctosiHuiO a3 XpoMaTtorpadHio pazac/IsSOT Ha
ra3oBYIO U )KUAKOCTHYIO. ['a30Bast xpomarorpadus BKIOUACT ra30Ku-
KOCTHYIO U ra3oTBepA0(asHyI0, KUIAKOCTHAS — KHIKOCTHO-KHIKOCT-
HYIO U XKHIKOCTHO-TBepAodasHyio. [lepBoe ¢10BO B Ha3BaHUH METOAA
XapaKTCPU3YET arperaTHOS COCTOSIHUE TOABIKHOM (hasel, BTOpoe — He-
noaBukHOU. [lo Mexanm3my B3aumozciicTBus copOcHTa M copbara
MO3KHO BBIJCIUTh HECKOJIBKO BHIOB XpoMarorpadhuu;

- ancopOLMOHHAs OCHOBaHA HA Pas3iHYHH B aAcOPOHPYEMOCTH Be-
LIECTB TBEPABIM COPOCHTOM;

- pacmpeaeIUTeIbHAsE OCHOBAHA HA PA3IMYIHON PACTBOPUMOCTH pPas-
JCSIEMBIX BEIICCTB B HEMOABMKHOHN (hase (ra30:KUAKOCTHAS XPOMATO-
rpadus) WM HA PA3TUYHON PACTBOPHUMOCTH BCIIECCTB B MOABIKHOU H
HCTIOABMKHOM (hazax (KuIKOCTHAs Xpomartorpadust);

- HIOHOOOMEHHas Xpomarorpad s — Ha pa3HOi CTOCOOHOCTH BEIIECTB
K HOHHOMY OOMCHY;
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- 3KCKJIFO3HOHHAsI XpoMaTorpadust — Ha pa3aHduy B pazmMepax u Gpop-
Max MOJICKYJI Pa3AC/ISICMbIX BEIICCTB;

- abpdunHan xpomarorpadus — Ha CHeUU(PUUCCKUX B3AHUMOICH-
CTBUAX, XapaKTCPHBIX A HCKOTOPBIX 6I/IOJ'IOI‘I/I‘ICCKI/IX u 6I/IOXI/IMI/I‘IC-
CKHX MPOLECCOB (HAPUMED, AHTUTEIO U AHTHI'CH, TOPMOH U PELCIITOP
uap.).

CymecTByeT ocaaouHas xpomarorpadus, OCHOBaHHAs Ha 00paso-
BaHWH OTIMYAOIIUXCS 0 PACTBOPUMOCTH OCAIKOB Pa3AC/ISICMbIX BC-
LIECTB ¢ COPOCHTOM, aACOPOIIMOHHO-KOMILICKCO00pa30BaTe/ibHas, OC-
HOBaHHAs Ha OOPa30BaHHM KOOPAWHALIMOHHBIX COCAWHCHUH Pa3HOU
YCTOHYUBOCTH B (pase nim HA MOBEPXHOCTH COPOCHTA, U AP.

Cne;[yeT IIOMHHUTB, YTO KJ'IaCCI/I(bI/IKaLII/IH no MCXaHu3My B3auMO-
JCHCTBHS BECbMA YCIOBHA: €€ UCIIOIB3YIOT B TOM CJIy4ae, CCIIH H3BECTCH
JOMHUHHUPYIOIINH MEXaHH3M; YacTO MPOLECC Pa3CiACHHUS MPOTCKACT
Cpasy no HCCKOJBbKHUM MCXaHHU3MaM. Ilo TeXHHKE BBIMIOJHCHUSA BBLAC-
JSOT KOJOHOYHYIO XpoMarorpadHio, KOTAa pa3AciCHUE MPOBOIUTCS B
CICLHATBHBIX KOJIOHKAX, U INIOCKOCTHYIO XpoMaTorpaduro, Koraa pas-
JICTICHHE MPOBOIUTCS HA CIICLIUATbHOM OyMare (OyMaskHast XpoMarorpa-
(ust) WM B TOHKOM CJI0€ CopOeHTa (TOHKOCOMHAs xpomarorpadus). B
KOJIOHOYHOM Xpomarorpaduu UCTIOIb3YIOT HACAAOUHBIC WIH KAIH/LISIP-
HBIC KOMOHKH. HacamouHyro KOJIOHKY 3amlojHSIOT copOeHTOM (Hacas-
KOH), a BHYTPCHHIOI CTCHKY KAIMWIIIPHON KOJIOHKHU MOKPBIBAIOT IUICH-
KOW JKHIKOCTH WM MBLIBIO aacopOeHTa. B 3aBucuMocTH OT 1iem mpo-
BCACHHS XpOMATOrpadueIecKoro mpouecca pasanyaT aHATHTHICCKYIO
xpomartorpaduro (Ka4eCTBEHHBIH H KOMHYCCTBCHHBIN aHATH3); Ipenapa-
THUBHYIO XpoMarorpad o (1711 MOTyUYCHIS BEICCTB B YHCTOM BHJE, TS
KOHLICHTPUPOBAHUS U BBIACICHUS MHKPOIPUMECCH); MPOMBILIICHHYIO
(TPOHM3BOACTBEHHYI0) XpoMaTOrpadHio A1l AaBTOMATHUCCKOTO YIIPaBIIC-
HHS IPOLIECCOM (MPU ITOM LICICBOH MPOAYKT H3 KOJOHKH TMOCTYIIACT B
JaT4rK). XpoMaTorpaduio 4acTo UCIIOIb3YIOT Al HCCIICA0BATCIBCKHIX
Leaci Impu U3yYeHUU PACTBOPOB, KATAMUTHUYECKHX MPOLECCOB, KUHE-
TUKH XUMHUICCKUX MPONCCCOB U T.II.

Knaccudukaips no criocobaM MpoOBEACHHUS AHAIN3A U TIOJYUCHUS
XpOMaTorpamMm mopazaesieT xpomMarorpaduio Ha Tp Buaa (puc. 21):

1) dpoHTaNBHBIH, 2) NPOSBUTEIBHBIH, 3) BEITCCHUTCITBHBIH.

®OpoHTaneHBIH MeTOA HauOONEEe MPOCT MO BHINOMHCHUIO. Yepes
XpoMaTorpapHIeCKy0 KOJIOHKY ¢ COPOCHTOM HEMPEPBIBHBIM MMOTOKOM
MPOIYCKAOT PACTBOP HJIH Fa30BYIO CMECh HCCIICAYEMBIX BEIUECTB, COP-
OUPYEMOCTb KOTOPBIX YBeamurBactes B psaay A< B< C.
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3ansTue 12. JjekTpoXUMHYECKHE MeTObl AHAJIN3A,
HX TeopeTHYeCKHe OCHOBBI U KJIaCCH(PUKALUS.
IMoTeHnmomeTpus NpsiMasi U KOCBEHHAs

Henn 3aHATHS — 03HAKOMHUTBCH C METOAMKOMN MPOBEACHUS PA3IHYHBIX BHIOB
MOTCHIHOMETPHH. M3yUnTh 3IEKTPOXUMIMECKHE METOIbI AHAIN3A.

AnexTpoxuMmudeckue MeToApl anansa (D XMA) ocHOBaHbI HA H3Y-
YCHHH 3aBHCUMOCTH SJICKTPHUCCKUX NAPAMETPOB XUMHUICCKOH CHCTEMBI
OT KOHICHTPALIUH, NPUPOIBI U CTPYKTYPHI €€ KOMIMOHEHTOB. Hanbob-
niee pacrlpoCTPAHCHHE B MPAKTHUKE aHANN3A MOJYYUIH METOABI MOTCH-
LHOMETPHH, KYTOHOMETPHH, KOHAYKTOMETPUH H BOJIbTAMIICPOMETPHH.
Bce mMeToas! Beicok03((PEeKTHBHBI MTPH BHITIOTHCHUH KOJIUYCCTBCHHOTO
aHanmuza. OTHOBPEMEHHO ONPEACITUTh KOMTHYCCTBCHHBIH U KaYCCTBCH-
HBIH COCTaB CHCTEMBI MO3BOJIIIOT METOABI BONbTaMIcpometpun. B
HACTOSIEE BPeMs B MPAKTHKE 3KOAHATUTHUYCCKHX JabopaTopuil -
POKO HCTIONB3YETCS METO HHBECPCUOHHON BOJIBTAMIICPOMETPHH, TIO3BO-
JSFOLOUE 1O PEe3yNbTaraM OJHOTO aHAN3a ONPEICNIUTh Ooliee ACCATH
MHKPOKOMITOHCHTOB (B TOM YHCJIC H HOHOB TSKCTIBIX MCTAIIOB) B IIUTh-
CBBIX, MPUPOJHBIX M CTOYHBIX BOJAX TNpPH KOHUCHTpauuu ot 1072
1o 1 mr/mv®. BeIcokas CEJCKTUBHOCTD STOTO METOIA IACT BO3MOYKHOCTD
BBITIOJTHATD aHATH3 MHOTOKOMITOHCHTHBIX CUCTEM, HE MPHOETas K CIIOXK-
HOU CXEME Pa3leNiCHHS M BBLACICHHS WHTEPECYIOLIETO KOMIIOHCHTA C
MOCTICAYIOLIMM €r0 ONPEACICHHEM B H30THPOBAHHOM BH/C.

DICKTPOXUMHUYUCCKHAE METOABI XapPaKTCPHU3VIOTCS BBICOKOH UYB-
CTBHTCIBHOCTBIO, CCICKTHUBHOCTBIO, BKCIPECCHOCTHIO U TMO3BOJISIOT
MMPOBOAUTE H3MEPEHUSI ¢ AOCTATOYHO BBICOKOH TouHOCTRIO (0T 0,05
10 10%) u BOCIPOU3BOAUMOCTBIO B IIHPOKOM HHTEPBAIC KOHLICHTpA-
it (o1 107 10 1 Mons/am?).

CornacHo pexoveHzamusm HMIOTIAK (MexayHapomHoro corosa
TCOPETUYCCKON W MPUKIATHOW XHUMHH), BICKTPOXUMHUYCCKHE METOJBI
aHanmu3a Je/ITC Ha JBE OCHOBHBIC TPYIIIIEL:

-METO/bl, OCHOBAHHBIC HA BNCKTPOXUMHUCCKIX PEAKLIHSAX;

-METOJBI, B KOTOPBIX CTPOCHUE JBOHHOTO 3IEKTPUICCKOTO CIIOSI HE
VIUTBIBACTCSL.

B mepByro rpynmy BXOIAT METOB MOTCHUHOMETPUH, B KOTOPBIX
SMEKTPOAHAS PEAKUUS MPOUCXOAUT B OTCYTCTBHE TOKA, M METOMBI,
OCHOBAHHEIC HA YACTHYHOM (BOJIBTAMIICPOMETPHSI) HUIIH TIOJTHOM (KYJIO-
HOMETPHS, BICKTPOTPABUMETPHS) BNECKTPOXUMHUYCCKOM MPEBPAILICHUH
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OMPEAENIICMOrO BEIIESCTBA MO ACHCTBHECM BHELIHETO TOKA.

Bropas rpynma MeTonoB OCHOBaHA Ha H3MEPCHHH BICKTPOIPOBOA-
HOCTH aHATH3HPYEMOH CHCTEMBI (KOHAYKTOMETPHSI H BEICOKOYACTOTHOC
TUTPOBAHKE). METOANUCCKH PA3INYAIOT MPSIMBIC U KOCBCHHBIC DJICKTPO-
XUMHUYCCKHE METOJBI aHaIn3a. B mpsMBIX H3MEPEHHSX HCIOIb3YETCS
3aBUCHMOCTD «JICKTPHUICCKUI CHTHAII — COCTaBY.

Jl1st onpeaeneHUsI KOHLCHTPALUKA TIPH STOM MPHUMCHSIIOT METOIBI
rpagyupoBOYHOro rpaduka, CpaBHCHHS HIM CTAHJAPTHBIX HOOABOK.
KocBeHHBIC 3CKTPOXUMUYCCKHE METOABI MCIIOIB3YIOTCS Al HHIUKA-
MM KOHCYHOH TOYKH THUTPOBAHUS MPH BBHIMOIHCHHU THTPHUMETPHUC-
CKOTO aHAIH3a.

K HUM OTHOCSTCS METOABI MOTCHUUOMETPHICCKOTO, KYIIOHOMETPH-
YECKOr0, aMIIePOMETPHICCKOr0, KOHAYKTOMETPHICCKOTO M BBICOKOYA-
CTOTHOTO TUTPOBAHUSI.

[puHLHN NOTEHIHOMETPHYECKOr0 METOAA AHATH3A

[NoTeHIIHOMETPHUYCCKHIE METOIBI AHATTH3A OCHOBAHBI HA H3MCPCHUHU
snekpoasmwkyiei cubl (IJC) 3MeKTPOXUMHUUCCKON SUCHKH B OTCYT-
CTBHH TOKA. PONTb 3MEKTPOXUMUUCCKOH SIMCHKU B IIOTCHUUOMETPHH BbI-
MOJTHSACT TaTbBAHUICCKUH 3JICMCHT.

[Mpu 5TOM OJHH U3 ACKTPOIOB SUCHKH TOKSH OBITh HETIOSPU3Y -
€MBbIM HHAUKATOPHBIM 3JICKTPOAOM, MOTCHIHAT KOTOPOTO 3aBHCHT OT
AKTUBHOCTH OIPEACIIeMOro HoHa. BTopoii anektpoa BemonHIeT QyHK-
LU0 3ICKTPOoAa cpaBHeHwus. Ero moreHIman q0mKeH ObITh MOCTOSHEH,
W3BECTCH U HE 3aBUCETh OT COCTABA M3y4acMoro pacteopa. Mamepenre
I1C 3aMKHYTOH raabBaHUYCCKOU LETH MPOBOIUTCS MPAKTHISCKH B OT-
cytcrBue Toka. [1pu atom Bemnunna I/1C menu paBHa pa3HOCTH OTCH-
LUAJIOB MEXKAY 3ACKTPOAAMU 3NEKTPOXUMUIECKOH SMEHKH.

Tak Kak MOTCHUHOMETPHUYCCKHUN aHAIH3 JO/DKCH MPOBOTUTHCS B
OTCYTCTBHC BHCIIHETO TOKA, B MPAKTHKE H3MCPCHHH HCIIOIB3YIOTCS
KOMITCHCALIMOHHBIA U HEKOMIICHCALIMOHHBIH MeToabl mamepenns IJ1C
3JEKTPOAHOM Mapsl.

B xomnencarmonnom meroae DJ1C uccneyeMoro 31eMeHTa TOTHO
KOMITCHCHPYETCSI BHCITHUM HCTOYHUKOM HANPSDKCHHUS, U YCPE3 JICMEHT
TOK MPAKTHYCCKH HE MPOXOIUT. B Takol CHCTEME OTCYTCTBYIOT MpPO-
LECCHI TOJSIPU3ALNH 3JICKTPOAA, CBA3aHHBIC ¢ HAKOIUICHHEM HOHOB O-
HOTO 3HaKa Y OJHOTO 3JICKTPOJA ¥ CHIPKCHHEM — YV APYTOT0, YTO MOTJIO
Obl BBI3BIBATH BOZHHKHOBCHHE KoHUEHTpaumoHHOH J/IC ¢ obpaTHbIM
3HAKOM M MPHBECTH K XUMHUYCCKHM WIH KOHLCHTPALMOHHBIM H3MCHC-
HHUSIM B PE3VIBTATE 3ICKTPOIH3A.
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TOYKH SKBHBAJICHTHOCTH B Mpouecce Tutposanus. [Ipsivas moTeHumo-
MeTpust (MOHOMETPHS) OCHOBAaHA HA HEMOCPSACTBCHHOM NPHUMCHCHHH
ypasraeHust HepHeTa A1 onpeaencHus akTHBHOCTH HJTH KOHLICHTPALIMA
HOHOB T10 YKCIICPUMCHTATIBHO H3MEPEHHOMY MOTCHIIHATY SJICKTPOIOB.

[Mpu mpoBeACHHUH U3MEPEHHUI METOIOM MPSIMOH MOTCHLHOMETPHH
NPEABAPUTEIBHO, MOIb3YSCh PACTBOPAMH C M3BECTHOH KOHLICHTPALIHCH,
IPagyUPYIOT JICKTPO, T.C. ONBITHBIM ITyTEM OIPEACISIOT 3aBUCHMOCTD
€ro MOTCHIMATA OT KOHLCHTPALUH MOTCHIHATIONPSIC/SIOLICTO HOHA.
3aTeM M3MEPSIOT MOTCHLMAI PACTBOPA ¢ HEM3BECTHOH KOHLCHTPALUCH
OIPEACSICMOr0 HOHA H TI0 TPAIYHPOBOYHOMY IpaduKy HAXOIAIT €To CO-
JCpKaHKE. ITOT METO HA3BIBAIOT HOHOMETPHUCH.

OH IIHUPOKO TPUMCHSICTCS TS ONPEACICHHST KOHLCHTPALIUH BOJO-
poaubix nonoB win pH pacreopos. CozmaHue HAACKHO PAGOTAIOIINX
HOHOCCJICKTUBHBIX 3JCKTPOJOB 3HAYUTCIBHO PACIIUPUIO MPAKTHYC-
CKHE BO3MOKHOCTU mpsiMoro meroxa. MonomeTpust MoxeT OBITh HC-
MOJTb30BAHA TSl OTIPEACIICHHS XJIOPHUA0B, HUTPUTOB, HUTPATOB, (HTOpPH-
JIOB, HOHOB JKECTKOCTH, & TAKKE MPH KOHTPOJIC COACPIKAHHS TOKCHIHBIX
nonoB: S*,Cu*", CN". Ilpuuem Gnarogaps BBICOKOH M30MPATETbHOCTH
METOJa MPUCYTCTBHE MOCTOPOHHHUX BELICCTB B PACTBOPC HE MCLIACT
OTPEACIICHUIO AHATU3UPYECMOTO HOHA.

[MoTCHIHOMETPHUYCCKOE THTPOBAHHEC OCHOBAHO HA OMPCICICHUU
TOYKH SKBHBAJCHTHOCTH XHMHUYCCKOH PCAKLUH ME)KAY TUTPAHTOM H
OMPEACSICMBIM BEIECTBOM M0 HM3MCHCHHIO MOTCHLHATA HWHIUKATOP-
HOTO 3JICKTPOJA, BETMIMHA KOTOPOTO 3aBUCHUT OT KOHLICHTPALIUH OIpEe-
JCISIeMOro HoHa. Jlyist 3TOro B X0J¢ THTPOBAHHS H3MEPSIIOT U 3aIHCHI-
BatoT JJC sueliku nocne JoOaBICHUS KKIAOH MOPLUUM THTPAHTA U
CTPOST KPHBYIO TUTPOBAHUS. B KaduecTBE 3MCKTPOIOB CPABHCHUS, KaK
MIPaBHIIO, MPUMEHSIOT dnekTpoxas! 11 pona.

Pesynbrater onpeaencHuii METOJOM MOTCHIHOMETPHICCKOTO THT-
poBaHus OOJICE TOUHBI, UM IIPH HCIOIb30BAHUH MIPSIMOH MOTCHIIHOMET-
PHH, TaK KaK BOJIHM3H TOUKH SKBUBAJICHTHOCTH HEOOIBIIIOMY H3MCHCHHIO
KOHLICHTPALIMH COOTBETCTBYCT OOJIBIIOC N3MCHCHHE MOTCHIHAIA WHIH-
KaTOPHOTO 31eKTpoa. [IoTeHIMOME TPHYIECCKHE METOABI MOTYT YCIICIITHO
NPUMCHSTECS. B aHATH3C MYTHBIX M OKPAIICHHBIX PACTBOPOB, & TAKKC
npH padoTe ¢ PaCTBOPAMHU HA OCHOBE CMCILIAHHBIX H HCBOJHBIX PACTBO-
purenci. JJOCTOMHCTBOM METOJA SIBISICTCS. BO3MOXKHOCTD MOJTHOW HITH
YaCTHYHOW ero aproMarmsaimu. K HezoctaTtkaM MOTCHLHOMETpHHC-
CKOTO TUTPOBAHUSI MOKHO OTHECTH HE BCEraa OBICTPOC YCTAHOBICHHUC
MOTCHIHANA TOC/IC JOOABICHUS TUTPAHTA.
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KonTpoabHbie Bonpocel

1. Ha xakoM IpHHIHUIIE OCHOBAHBI 3JICKTPOXUMHICCKHAEC METOIbI aHAIH3a?

2. Kaxumu OCHOBHBIMH KPHUTEPHAMH XaPAKTEPH3YIOTCA JICKTPOXUMHUICCKHE
METOIBI?

3. Onummre TPHHIMIBI OCYINECTBICHUS MOTCHIHOMETPHIESCKOTO METOAA
aHATTH3A.

4. Onummre YCTPOHCTBO JJISI MPOBEACHHA MOTCHIMOMETPHUYCSCKHX H3MEpe-
HHUH.

5. Ha xakOM NPHHIMIC OCHOBAHO MOTCHIIHOMCTPHUICCKOC THTPOBAHHC ?

6. Ha xakue rpymmsl MOApa3AeIsIOTCs HOTCHIMOMET PUMECKUE METOIBI?
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3ansTue 13. BoabTramnepomerpusi, noJisiporpagus,
HHBEPCHOHAS BOJBTAMIIEPOMETPUS

Hens 3aHATHS — H3YYUTh METOAMKY MPOBEACHUS UCCICAOBAHUN C HCIOB30-
BAHHEM METOJA BOJIBTAMIICPOMETPHS, H3YUCHHEC HHBEPCHOHHON BOIBTAMIECPO-
METPHH.

BonpTamnepoMeTpust OTHOCHTCS K SICKTPOXHMHYCCKHM METOAAM
aHaIA3a U UCCIICJOBAHNA, KOTOPBIE OCHOBAHBI HA M3YUCHUH M UCTIOIb-
30BaHUM IMIPOLIECCOB, MPOTEKAOIINUX Ha IMOBEPXHOCTH JIEKTPOJA HIIH B
MPUIICKTPOIHOM citoe. JIr0oi 3nekTprudeckuii napameTp (MOTCHIHA,
CHJIA TOKA, CONPOTUBIICHUE U Ap.), PYHKIIMOHATIBHO CBS3aHHBIH C KOH-
LEHTPAILMEH OMpPEaeTIIeMOr0 KOMIIOHEHTA M TTOAJAIOIIMNACSA ITIPABHIb-
HOMY U3MEPEHHIO, MOXKET CIIY>KHTh aHATUTUICCKAM CHTHATIOM.

BonpraMniepomMeTprsi OCHOBaHA HA M3YUCHHH IMOJIIPH3AIIOHHBIX
WIN BONBTAMICPHBIX KPUBHIX (KPUBBIX 3aBHCHMOCTH CHIBI TOKa / OT
HanpspkeHUS £), KOTOPBIC MOIYYAOT B IPOLIECCE 3NCKTPOIN3a PACTBOPA
aHAIM3UPYEMOTO BEIECTBA MPH ITOCTETIEHHOM IOBBIIIEHUHN HAIPSKe-
HHS C OTHOBPEMEHHOH (PHKCAITHCH TPU 3TOM CHIIBI TOKA. DJICKTPOJIN3
MIPOBOAAT C HCIIOIB30BAHHEM JICTKOTIONAPU3YEMOTO UIEKTPOJA C He-
0OBIION MOBEPXHOCTHIO, HA KOTOPOM MPOUCXOJUT 3ICKTPOBOCCTAHOB-
JCHWE WIN 3JICKTPOOKHCICHHE BEIIECTBA. BoapTammepoMeTpHro, CBs-
3aHHYIO C HCIIOJIb30BAHHUEM PTYTHOrO Kamaromero snektpoga (PKJ),
HaswiBatoT noysiporpaducii. Ee orkpritie B 1922 r. mpuHAAICKHUT YeLI-
ckomy yaeHomy Sl. I'efipockomy, kotoperii B 1959 r. momyumn 3a 3ToT
metox Hobenesckyro mpemuro. XapakTepHOH 0COGCHHOCTBIO MOSPO-
rpadHUecKOro METOJa SIBSCTCS NMPUMCHCHHE 3JCKTPOAOB C PA3HOU
IIoImapk0 NoBepxHOCTH. [ToBEPXHOCTD OAHOTO M3 3MEKTPOAOB, HA3BI-
BACMOT0 MHKPOSJICKTPOAOM, AODKHA ObITh BO MHOTO Pa3 MCHBIIE IMO-
BEPXHOCTH APYToro 3nekTpoxa. B kadecTse MHKpoOldnekTpoga dHarme
Bcero npuveHsroT PKJ, npeacrapmsomuii coboi kamumiip, U3 KOTo-
POTrO PaBHOMEPHO C OIPEACICHHON CKOPOCTHIO BEITEKAOT KaIlTH META-
JAUYECKOH PTYTH.

CKopocTh NPOKAIBIBAHUS ONPEACIISCTCS BEICOTOH MOJBECKH €MKO-
CTH C PTYTBIO, COEAMHEHHOW IIJIAHTOM ¢ KarmurapoM. Bropoit amek-
TPOA, IOBEPXHOCTh KOTOPOrO BO MHOTO pa3 GOMbIIE MOBEPXHOCTH MHUK-
PO3IEKTPOAA, CIY)KAT NIEKTPOJOM CpaBHEHHA. B kauecTBe HEro wc-
MOJB3YIOT PTYTh, HATUTYIO HA JHO BICKTPOIUTHUYCCKON STUCHKH, WITH
HACHIIICHHBIN KAJIOMENBHBIH 371eKTpo. Ha 311 31exTpoab! OT BHEITHETO
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npenomspuzaropa k PKJ moxkeT ocymectBnarecs Murpanuei, o0yciaos-
JEHHON JECUCTBUEM DJICKTPUUECKOTO MOJIA, U KOHBEKLUECH NMPU MEXaHU-
YECKOM MEPEMEIIUBAHUN PACTBOPA WM BCICACTBUE PA3MUYIUE B IIOT-
HOCTH BHYTPH PacTBOPA, BBI3BAHHBIX MCPENAIaMU KOHLCHTPALUH HIH
Temneparypst. [lostomy B 00IIeM caydae MPEASIbHBIN TOK CKIIAIbIBA-
etcs u3 AudPy3HOHHOrO, MUTPALIMOHHOTO W KOHBEKIIIOHHOTO TOKOB.
Ho mMurpanuoHHbIi 1 KOHBEKLIHOHHEIN TOKH, B OTAMYHE OT Auddy3uoH-
HOTO, HE CBS3aHbI ¢ KOHICHTpaHEH aenospu3aropa. Murpauus u KoH-
Bekuus MemaroT Augdy3un noHos k PKJ, cieaosarenbHo, MemaroT mo-
nsporpacduposannto. [losromy 4TOOBH TOAYYHTE TPOCTYIO (PYHKLIHO-
HAJBHYIO 3aBHCHMOCTD TOKA OT KOHLCHTPALUH, MUTPALIMOHHYIO U KOH-
BCKLIMOHHYIO COCTaBIAIOLIVIO TOKA YCTPaHAOT. g 3toro B pactBop
J00ABISIIOT NPUOIU3UTENBHO CTOKPATHBIH H30BITOK MOCTOPOHHUX HH-
qudepeHTHBIX (T.€. SMCKTPOXUMHUCCKH HCAKTUBHBIX) HOHOB CHIBHOTO
3MEKTPONNTa, HazbiBacMoro ¢oHoMm. B mpucyTcTBHM HM30BITKA HOHOB
(doHa 3CKTPO Oy AT IKPAHU3UPOBAH 3TUMH HOHAMH, U 0151 MUTPALH-
OHHOTO TOKa OyAeT HHuToKHO Mana. Eciu B mpouecce peructpanmu no-
JSPOTPaMMbI PACTBOP HE NEPEMEIIMBATE U MOAICPKUBATh TOCTOSHHOU
€ro TEMIEPATyPy, TO MPAKTHUCCKU HCUC3HET MEXaHUUIECKAs U TCILIOBAs
koHBekIMs. B kauecTse oHA MPUMEHAIOT Pa3IUYHBIC COJH, KHCIOTBHI,
OCHOBAHUS WIH OY(epHBIC CMECH, HOHBI KOTOPBIX UMCIOT 0OJICe OTPH-
LATCIbHBIC MOTCHUMABI BRIACICHUS, YeM ompeacnsiembie HoHbI. Oco-
OCHHO YacTO MPHUMCHSIOT PACTBOPBI CONCH INETOYHBIX U LICIOYHO3E-
measHbIx MeTamuioB (KCI, KCNS, NH4CI, Na;SOsu 1.1.). MHoraa B xa-
yecTBe (poHA MPUMEHSIOT KoMILekcooOpasyromue peareHtsl (NHsOH,
LUTPAThL, TAPTPATHL H T.A.), KOTOPBIC HE TONBKO MOJABIIIOT MUTPALTHOH-
HBIH TOK, HO W HM3MCHSIOT MOTCHIHUAILI MOIYBOIHB aHATH3HPYEMBIX
HOHOB, TIO3BOJISISL OTIPECIIATh HOHBI ¢ OMH3KUMU 3HaUeHUAMU Eq /.

KonTpoabHbie Bonpocel

1. B yem 3aKIHO4AETCA CYTh JICKTPOXUMHUYECKON PEAKIIUHN B MPOLIECCE BOJIb-
TAMIICPOMETPHUH?

2. OnummTe TPUHIHITHAIBHYI0 CXEMY TPEXIICKTPOTHOH SMEHKH.

3. OnumnTe MPHHIMI YCTPOHCTBA XIOPCEPEOPSIHOTO W KAJTOMETHHOTO 3IICK-
TPOAOB.

4. B yem 3aKIFOYACTCA MPUHIUI HCTIONb30BAHNS HHBEPCUHOHHON BOJIbTAMIIE-
pomerpun?

5. Kakne KOMITICKCO00pasyIOIHE PCArCHTH MPUMCHAIOT B KauecTse (PoHA?
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3ansaTue 14. KonTpoas 3arpsizHeHus: atmocgepHoro Bo3ayxa.
Cocrtas atmocdepHoOro Bo3ayxa u Kjiaccuduxkanus
3arpsizHuTeseil. CTaHaapTel KayecTBa. Anmaparypa
U MeToAUKA 0T0opa npob. CoBpeMeHHbIe METOABI KOHTPOJISI
3arpsi3HEHHs] BO3AYIIHOMH Cpeabl

Hens 3aHATHS — H3YYHATH MPABUIA NPOBEACHHUA KOHTPOJLL 3aTPA3HEHIA aTMO-
c(epHOTO BO3ayxa. M3yunTh OCHOBHBIC METOIBI M MPUEMBL, a TAK/KE amIapa-
TYPY, HCTIONB3YEMYFO I MPOBEACHUS KOHTPOIS YPOBHS 3arpPsA3HCHHS aTMO-
c(hepHOTO BO3IAyXA.

B npeambyie deaepanpHOro 3akoHa o0 oxpaHe atMOC(HEPHOTO
BO3/yXa TOBOPUTCS . «ATMOCHEPHBIN BO3AYX SIBISICTCS KU3HCHHO BAXK-
HBIM KOMIIOHEHTOM OKPY?KaIOIIEH HNpUPOIHON Cpeabl, HEOTHEMIIEMO
YacThIO CPeAbl OOUTAHMUS YSIIOBCKA, PACTCHUH W )KUBOTHBIX». 3arps3He-
HHE BO3AyXa MPEICTABIIICT CCPbE3HYIO YIPO3Y A 340POBbS JIOACH U
OKPY’KarOIICH cpeanl B eaoM. B cooteercTBrum co ct. 4 deacpampaoro
3akoHa «O0 oxpaHe OKPYKAIOLWIEH Cpeably 00BEKTAMU OXPAHbI OKPY2Ka-
FOIICH CPEabl SIBISIOTCS arMOC(hEPHBIN BO3AYX, O30HOBBIN CIOH aTMo-
ceprl ¥ OKOJIO3EMHOE KOCMHUUIECKOE TPOCTPAHCTBO.

B uensx HaOmocHUs 3a 3arpsA3HEHUEM atMochepHOro Bo3myxa,
KOMITJICKCHOH OLICHKH M POTHO32 €T0 COCTOSHHS, & TAKKE 00CCIICUCHHUS
OpPraHoOB T'OCYAApPCTBCHHOH BIACTH, OPraHOB MECTHOTO CaMOYIIPaBlic-
HUS, OPraHU3aLUN U HACCJICHHUS TCKYIICH U 3KCTPSHHOM MHPOPMALUCH
o sarpssHeHuu armocdeproro Bozayxa. llpasurensctBo Poccuiickoi
®deepanmu, opranbl TOCYAaPCTBEHHON BIACTH CYOBEKTOB Poccuiickoi
deaepaumu, opraHbl MECTHOTO CAMOYIIPABICHHS OPTaHU3YIOT TOCYAap-
CTBCHHBI MOHHTOPUHI atMoc(epHOro BO3AyXa M B IPEAETax CBOCH
KOMIICTCHIIMN O0ECIICUNBAIOT €r0 OCYIICCTBICHHE HA COOTBETCTBYIO-
umx teppuropusix Poccuiickoit deaepaumu, cyobexToB Poccuiickoit
deaepaumy 1 MyHULUNATBHEIX 00pasoBaHui (cT. 23).

Bribpoc — 3T0 BEIECTBO, MOCTYMAOIICE B aTMOCHEPY U3 HCTOU-
nuka npumecu. Cormacno ['OCTy 17.2.1.01-76 «Oxpana npupomst
(CCOII). Armochepa. Knaccudukaius BeiOpocos mo coctasy (¢ Mame-
ueuuem Ne 1)», BeIOpocs! B atMOochepy KIacCH(PHUIMPYIOTCS [0 YSTHIPEM
MPU3HAKAM!

- [I0 arperaTHOMY COCTOSIHUIO (ra3000pa3HbIe, JKUIKUC U TBEPABIC);
- IO XUMHYCCKOMY COCTaBY;
- [0 pa3Mepy YacTHIl (TOJBKO TBEPABIX);
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- II0 Macce BerecTna (B Kr/4).

Jta knaccupUKaLYs HCIIOAb3YETCS PH YICTE BEIOPOCOB 3arps3Hs-
IOIIMX BCLICCTB, B FA300YHCTKE, MPH HOPMHUPOBAHUH BEIOPOCOB H T.II.
Baxxnelimmm HarpaBiaeHUEM aTMOCHEPOOXPAHHON ACATEIBHOCTH SBILA-
€TCsl TOCYAAPCTBCHHBIA KOHTPOIIb HCTOUYHHKOB 3arpsa3HeHus atMocdep-
HOTO BO3/yXa B IEIAX MOJYUCHUS 00bEKTUBHOM HH(pOPMALUU O BBIOPO-
cax BPEIHBIX BELIECTB B aTMOC(Epy MPOMBIIITICHHBIMH NPE ATTPUATHIMHU
U TPAHCTIOPTOM U OLICHKH COOTBETCTBHUS (haKTHUCCKUX 3HAUYCHUN BEIOPO-
COB YCTaHOBJICHHBIM HOPMATHBAaM.

Ocnosnvle ynryuu 1 300a4u IK0I0SUHECKO0 KOHMPOJISL. IKONO-
THYCCKUHA KOHTPOJIb MOXKHO paccMaTpuBaTth ¢ ABYX mosunmid. Bo-mep-
BBIX, KaK (DYHKIHIO YIPABJICHHS OXPAHOW OKPYKAIOIMICH HPUPOIHON
cpeapl. B 3ToM cMbIcne OH npeacTaBnsaeT cOO0OH CaMOCTOSITCIBHBIA BUX
JCATEIBHOCTH, B COJACPIKAHUEC KOTOPOH BXOAAT cOop uHpOpManuu o
MOJKOHTPOIbHBIX OOBEKTaX, €¢ 00paboTKa, OICHKA U Mepeaada Ijis
MPUHATHS YIPABICHUYCCKUX PCLICHHUN B 3apaHee ONPEICICHHBIX LICIX.
Bo-BTOpHIX, B Ka4eCTBE rapaHTHU BHIIIOTHCHUS 3KOJIOTHUYCCKUX MEPO-
MPUATHA U PEANTH3AUH PETYIUPYIOMIMX HUX MPABOBBIX HOPM, CHOCO0a
00ECTICUCHNS 3AKOHHOCTH B 3KOIOTHYECKOM YIPABICHHH.

3aga4uu SKOIOTHYCCKOTO KOHTPOJIS ACTIATCS HA ABC TPYIIIBL.

IepBas — HAOMIOACHHUES 32 COCTOSTHUEM OKPYIKAFOIICH MPUPOIHON
Cpelpl U €€ MU3MEHEHUEM IO BIUAHUEM XO3SHUCTBEHHOM M UHOU Aes-
TENBHOCTH. BTOpas coOCTOUT B POBEPKE BBHIMOIHEHUS IIAHOB U MEPO-
MPUATHA [0 OXPAaHE MPUPOJBI, PALMOHAIBHOMY HCIOIb30BAHHIO MPH-
POIHBIX PECYPCOB, O3JOPOBICHUIO OKPYKAIOIICH NPHUPOTHOU CPEabI,
co0mo e HIIO TPEOOBAHUI IPUPOJOOXPAHUTEIFHOTO 3aKOHOAATE IECTBA
W HOPMAaTHBOB Ka4eCTBA OKPYKAOIIECH NPUPOIHOH cpeabl. OHU JOKHEL
VTOUHATHCS MPUMCHHATEIBHO K KOHKPETHOMY BHAY KOHTPOILS.

OCHOBHBIC AHTPOIIOTCHHBIC HCTOYHHMKH 3arps3HCHHs arMocheps
MOTYT OBITE OOBEAUHEHBI B TPU TPYIIIIEL.

K mepBoii rpynne OTHOCATCS HCTOYHHKH, KOTOPHIE 00pasyroT 3a-
IPA3HAIOIINC BEINECTBA B PE3YIbTATC CHKUTAHUS TOIUIMBA. ABUALIMS, AB-
TOMOOUBHBIH, MOPCKOHM, PEUYHOM M HYACTHYHO >KCJIC3HOAOPOIKHBIN
TPAaHCHOPT, IPEANPHUATHS TCILTOIHEPre THKH. K 1rcIy OCHOBHEBIX 3arpss-
HAIOIINX BEIIECTB, COACPKAINXCS B BBIXJIONHBIX razax, otHocarcsa CO,
NOx, CmHn, coequHeHns CBUHIIA, ATbACTUABL, TIOTHIUKIHICCKHC apo-
MATHYECCKHE YITICBOJOPOIBL, TIBLTb, caxa, SO, u 1p.

Ko BrOpoil rpymnme aHTPONOrCHHBIX HMCTOYHUKOB 3arpsS3HCHUS
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BO3AyXa OTHOCATCS MPOMBILIICHHbIC TpeanpusaTii. Bee BBIOPOCH B aT-
Mocepy 3THX MPEANPUATHH MOXKHO Pa3aCIUTh HA CIACAYIOLINE BUIBL:
BT (OKCHIBI U APYTHE COCIUHCHHUS XUMHUYCCKHX 3JICMCHTOB), IBIMBL;
ra3000pa3HeEIC COCANHECHHUS C PE3KHUM 3a1aXxOM; KOMIIOHEHTHI ¢ ()OTOXU-
MuueckuM 3¢ dexTom. B cocrase meutn yamme Beero npeobnazarot SiOo,
A1203, F6203, CaO, Kzo, NazO, C, PbO, ZnO, SGOQ, MgO, Can, AlFs u
1p. ['azo00pasHas cocTaBstromas BBIOPOCOB MPOMBILITICHHBIX IPEITTPH-
stuii gaiie Bcero coaepxxur CO,, CO, SO, SO, NO, NH;, HF, HCIL.
Henpuarheie 3anaxu, XapakTepHBIC A1 BBIOPOCOB MPEAMPHATHH, YaCcTO
oOycmoBnieHbl TipucyTcTBUEM B HuX MepkantaHoB. CHz;—S-H (meTu-
mepkantan), C;Hs—S-H (srunmepkanTan). Henpusarssie 3anaxu Moryt
ObITh TAIOKEC CBI3aHBl C MPUCYTCTBHEM B BHIOPOCAX aKPOICHHA
(CH,=CH-COOH), ¢enoma (CsHsOH) u apyrux opraHu4eCKux COSau-
HEHUI.

TpeTbs rpymnIa HCTOYHHUKOB 3arpsA3HEHUS aTMOC(EPHOTO BO3AYXA
CBsI3aHA C yTWIM3aupel OBITOBBIX M MPOMBIIIICHHEIX OTX040B. B 3ty
TPYIIY BXOJAT MOJUTOHBI AT 3aXOPOHCHHUS OBITOBBIX OTXOIOB U MYCO-
POC)KHIaTEIbHEIC YCTAHOBKH, OT KOTOPBIX B arMocepy NOCTyHaroT yr-
JICBOAOPOJEI, B TOM YHCIC H MOJULHMKIHICCKUC APOMATHICCKHE, THOK-
CHHBI, OKCHUABI CEPHI, a30Ta, YrapHBIN ra3, aMMHAK, IbLTb U APYTHEC BE-
mecta. B mpakTudeckoi oxpaHe OKpYKaromeH cpeasl Ha TIpeanpHs-
THAX PA3IC/IIOT OHATHUS:

- HCTOYHUK 3arps3HCHUS (IPEANPHATHE, IPOU3BOICTBO, TCXHONIOTH-
YCCKUHU MPOLIECC);

- UCTOYHHK BBIICICHHS BPCIHBIX BELICCTB (O0OPYAOBAHHE, KOTEI,
arperar, CTaHoK, pabouee MeCTo),

- HCTOYHUK BeIOpoca (B atMocdepy) (TpyOa, maxTa, a3palMOHHBIA
¢oHapp, cBanka (Ky4ya) U T. IL.)

Hctounnku BRIOPOCOB KIACCHUIMPYIOT MO BHICOTE (BBICOKHC,
HU3KHE) U IIOIAAH (TOUCUHbIC, TUHEHHBIC). OTXOASIINE BPESIHBIC BE-
mecTBa (WK BEIOPOCH) KIAaCCHQUIUPYIOTCS:

- 10 OPraHU3aLyd OTBOJA H KOHTPOIS — OPraHU30BAHHBIC U HEOP-
TaHU30BAHHKIC,

- TIO PEIKUMY OCYIIECTBICHHS — HEIPEPBIBHBIC U ICPHOIUICCKHUC;,

- IO TEMIEPaType — HArpeThic (TEMIIEPaTypa MbUIETA30BbIX CMeceH
B KOTOPHIX BBILIEC TEMICPATYPH HAPYKHOTO BO3AYXA) H XOJIOTHEIC;

- ¢ yuetoM chepbl 00pazoBaHUS — OOPa3yIOIUECS B OCHOBHOM,
BCIIOMOTATEIbHOM U MOACOOHOM MPOU3BOJICTBE;
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- IO MPU3HAKAM OYHMCTKH — BhIOpackiBacMbIc Oe3 OUUCTKH (OpraHu-
30BAHHBIC U HCOPTaHU30BAHHBIC) U TOCJIC OYUCTKH (OPTaHU30BAHHBIC);

- IO XHMHUYCCKOMY COCTaBY H pazMepaM (IUCIICPCHOCTH) YaCTHL.

Ocy1ecTBIeHUE MEPONIPUATHH N0 KOHTPOIIIO MPOMBIIITICHHBIX BbI-
OpOCOB SIBIISICTCS OAHOM M3 HEOOXOAMMBIX MEP IO UX CHUKCHHIO. B oc-
HOBE 3THX MCPONPHATHI EKHUT CUCTEMA FOCY JAPCTBCHHBIX U OTpacie-
BBIX CTAHAAPTOB, PETIAMEHTHPYIOIINX HOPMBI COACPKAHMS 3arpsI3HIIO-
IIMX BELICCTB B BEIOPOCAx, METOABI U cpeacTsa mamMepeHus. [Ipu xoH-
TpONE BEIOPOCOB B aTMOCHEPY HCIIOIB3YIOTCS CIICAYIOMINUEC METOABL:

1. MacTpymenTanbsabiid Meto. OCHOBAH Ha MPUMEHEHUH aBTOMAaTHYC-
CKHX ra30aHATN3aTOPOB, HEMPEPEIBHO U3MEPSIOINX KOHLCHTPALHH 3a-
rpsi3HsromuX Bemects (3B) B BEIOpOCax KOHTPOIUPYESMBIX HCTOYHHUKOB.
HHCcTpyMEHTATBHEIM METOIOM LIENECO00Pa3HO KOHTPOIUPOBATE OCHOB-
seie 3B (mbutb, SO», NOx, CO) u Hanboee pacnpoCTPaHCHHBIC CICIIN-
¢duueckue 3B (CxHx, NHs, Cl, HF u ap.).

2. HuctpymenTtanpHO-nabopatopubiii Metoa. OcHoBaH Ha otOope
Mpod OTXOASILIMX ra30B U3 KOHTPOIHPYEMbIX HCTOUHHUKOB C TIOCICIYEO-
MM WX aHATTH30M B XHMHUYECCKHUX JTA0OPATOPHSIX M HA aBTOMATHICCKUX
U HOJIYaBTOMATHYCCKUX MpHOOpax. MeToa MpUMEHSIOT 1T KOHTPOJS
LIHPOKOTO crekrpa cneuupuueckux 3B, He 0GecneueHHBIX CPeACTBAMU
HHCTPYMEHTAIBHOTO KOHTPOIIS.

3. NUnaukaropHsiii Meton. OCHOBAaH HA HCHOJBb30BAHHUN CCICKTUBHBIX
VHAUKATOPHBIX 3JICMCHTOB (KOJOPUCTHUCCKUX TPYOOK), U3MCHSIOIIAX
CBOIO OKPacKy B 3aBHCHUMOCTH OT KoHLeHTpauuu 3B B otOmpaemoit
npoOe raza. MeTox MpUMEHSIOT IJTs1 SKCIPECC-aHATH3A U IPEABAPUTEIb-
HOW OLICHKY KOHLCHTPALMH 3arpsi3Hsomux sewecTs (3B) B ucrounmkax
sarpsizHeHus atmochepst (M3A).

4. PacueTnsiii Mmetoa. OCHOBAH Ha OMPEACICHUN MAacCOBBIX BRIOPOCOB
3B mo AaHHBIM O COCTABE MCXOAHOTO CHIPhS U TOILIHBA, TCXHOIOTHYC-
CKOM PEKHME U T.II. MeTox IPUMEHSIOT A PEABAPUTCIBHON OLICHKH
U IIPU HEBO3MOXKHOCTH HITH SKOHOMHYECKOH HELIEIeCO00Pa3HOCTH Ipsi-
MBIX U3MEPEHHUU.

5. Meto KOHTPOISE BRHIOPOCOB IO PE3yIbTaTaM aHATHu3a (PakTHUCCKOro
sarpsisHeHUs arMocdepsl. OCHOBaH Ha ONPEACICHUH (DaKTHUSCKUX
VPOBHEH 3arpsA3HCHHOCTH BO3AyXa BHIOPOCAMH NPEAPUATHS 3a €T0 Ipe-
JCaMH U TOCJICAYIOIEM WX CPABHCHHH C 3TATOHHBIMH (C y4YETOM
HANpPaBJICHUS H CKOPOCTH BeTpa). MeToa MPUMEHSIOT AN KOHTPOJS
0OBIIOTO YHCIA MEJIKHX HCTOYHHUKOB, B TOM YUCIIC HCOPTAaHN30BAHHEIX,
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PaccpeIOTOUCHHBIX MO0 TEPPHUTOPHH HPEANPUATHA. Pe3ynapTaTel KOH-
Tpong oGOPMILIIOT [T OPEANPUATHS (IPOMBIIUICHHOH IUTOINAAKH) B
LIEJIOM U CPAaBHHBAIOT C HOPMATHBAMH, YCTAHOBICHHBIMU IS TPEATPH-
ATUs (MPOMBILITICHHON TIIOMIAIKH) B LICTIOM.

B nacrosiinee BpeMst OCHOBHOH 00bEM JAHHBIX O KOJTHICCTBCHHOM
COCTaBe BHIOPOCOB B aTMOCcdepy NOTYUAIOT HA OCHOBE U3MEPEHUH ¢ Mo-
MOIIbEO HHCTPYMCHTAIBHO-Ta00PATOPHBIX METOAUK WM ra3oaHaIn3a-
TOPOB (MIEPCHOCHBIX WK CTAI[HOHAPHBIX).

Kak npasuiio, razoaHamuzaTopbl HCIOMB3VIOTCS JJIsI ONPEACICHUS
MPUOPUTETHBIX ra30BeIX mpuMecer (SO2, NOx, CO) u nanbonee Bax-
HBIX crenudriaeckux 3arpssusaompx semects (NHs, HoS, dropuasr,
MEpKaIITaHbl, rajgoreHsl u ap.). Ho yxe cefiuac uncno BewmecTs, noe-
JKAIUX KOHTPOJIIO, JOCTUITIO HECKOJIBKHX COTCH, YTO ACTIACT HEBO3MOXK-
HBIM CO3JaHUE aBTOMATHYECCKUX MPHOOPOB IS KAXKAOTO U3 3arpA3HSIIO-
Mx BemecTB. Takum 00pazom, B OMMKANRIITHE MO, OUCBUIAHO, COXPa-
HHTCS BEAYLIAS POJb MHCTPYMCHTAIBHO-TA00PATOPHBIX METOJOB Kak
HMCTOYHHUKOB MOJyYCHUS nHPOPMAIIMU O BhIOpocax B arMochepy u oc-
HOBHEBIX CPEACTB KOHTPOIS 32 COOTIOACHHEM TEXHUICCKUX HOPMATHBOB
n HopMmartugeoB [1JIB.

BeimonHeHne W3MepeHHUH MAacCOBBIX KOHICHTPALWH 3arps3HSIo-
IHX BELICCTB (PU3UKO-XUMHICCKUMH MCTOAAMH TCXHUUCCKH 00CCIICUH-
BacTCs 0O0IIE1a00paTOPHBIM O0OPYIOBAHUEM U MPUOOPAMHU, KOTOPHIC
MPUMEHSIOTCS IPH AHATN3E HE TOIBKO MPOMEBILIIICHHBIX BEIOPOCOB, HO U
BceX Apyrux cpex. Cxema NpoBEACHUS H3MEPCHHH KOHLCHTpAaUWH 3a-
IPAHAIOIINX BEIIECTB B BHIOPOCAX C MOMOLIBLIO J1a00PaTOPHO-HHCTPY-
MEHTATBHBIX METOJOB OOBIYHO COCTOHT U3 CICAVIOIIHX STAIOB:

- 0TOOp MPOO OTXOASINUX ra30B HA UCTOUYHUKE MMPOMBIIIICHHBIX BbI-
OpoCoB;

- TPAaHCTIOPTHPOBKA 0TOOPAaHHOU MPOOHI B aHATUTHYCCKYIO Tadopa-
TOPUIO (XpaHEHHUE MPOOEI);

- aHaMN3 MPoOBI (TOArOTOBKA NMPOOKI, IEPEBOJ €€ B AHATUTHUYCCKYIO
($hopMy U MOTYUCHUE AHATUTHICCKOTO CUTHANA),

- KOHTPOJIb TOYHOCTH BBITIOTHCHHBIX HU3MCPCHHIA;

- opopMIICHHE PE3YIBTATOB H3MCPCHHH.

O160p tpob armMochepHOro BO3AYXA MPOBOIUTCS B COOTBETCTBHH
€ PYKOBOJCTBOM IO KOHTPOJIKO 3arPsS3HCHUS aTMOC(EPHI.

[Tpu orGope mpod HEOOXOAUMO VIUTHIBATE CICAYIOLIHE TpeOoBa-
HHUSL

91



- IPEAOXPAHATE MPOOHI OT MOTEPH B PE3YIBTATE PACTBOPCHUS B KOH-
JCHCAILIHOHHOM Blare;

- TapaHTHUPOBATh HCH3MCHHOCTh MABICHHS W TCMICPATYPBI IS
MPEIOTBPAIICHHUS OITUOOK aHATH3A;

- 00SCIeUNTh TEPMETUYHOCTE KOHTCHHEPA A1t 0TOOpa mpoo.

[Tpu otOope npob HEOOXOANMO YUUTHIBATE OCHOBHBIC METCOPOJIO-
THYCCKUC MAPaMETPHI, K YHUCTY KOTOPBIX OTHOCATCS CKOPOCTD H HATIPAB-
JICHHC BETPa, TEMIICPATypa U BIAKHOCTh BO3AYXa, atMoc(epHBIC sBIC-
HHSI, COCTOSIHUE TIOTOIbI.

Baxno, utoOrl B MecTe 0TOOpa npobbl BO3Ayxa HE ObLIO MPEIIT-
CTBHH, MEIIAIINUX MpoBeacHHIO oTOopa. BosayxozabopHoe ycTpoii-
CTBO CJICOVET PAcIoarath Ha PacCTOSHUM HE MeHee 1 M ot moboro npe-
ISITCTBHSL.

[Npu ompeaeacHUH NPH3EMHON KOHLCHTPALMH MMPUMECH B aTMO-
chepe otOop MPod U UBMEPCHUE KOHICHTPALMU MPUMECH TPOBOISITCS
Ha BEICOTE OT 1,5 10 3,5 M ot moBepxHOCTH 3¢MITH. [ [pOI0KUTETBHOCTD
otOopa mpod BO3AYXA AT OMPEACICHUS PAa30BbIX KOHLICHTPALUH MPH-
Mecel fomkHa coctaBiaTs 20-30 MuH.

ITpoGrr moapazaensroTcs Ha pazossie (nepuoa oroopa 20-30 muH)
U CPEAHHE CYTOUHBIC (ONPEACTIOTCS MYTEM OCPEAHCHHUS HE MCHEE ve-
TBIPEX Pa30BHIX MO0 aTMOc(epHOro BO3ayXa, OTOOPAHHBIX YEpe3 pas-
HBIC TIPOMEKYTKH BPEMCHHU B TCUCHHE CYTOK). OOBIYHO AT HOMTYUCHHUS
CPCAHUX CYTOYHBIX 3HAUCHHUI KOHLICHTPALMHI 3arPSI3HSIOUX BEIICCTB B
atMochepHOM BO3ayxe MpoOkl Bo3ayxa otouparot B 7, 13, 19 u 01 u mo
MECTHOMY JeKpeTHOMY BpeMeHH. CpeaHssI CyTOUHASI KOHLCHTPALIUS MO-
JKET OBITh MOJYUYCHA U MPH O0IEe YacThiX 0TOOpax mpod BO3ayXa B TE-
YCHHE CYTOK, HO O0S3aTCIbHO Yepe3 PAaBHEIC MPOMEKYTKH BPEMCHH.
Hauny4rmmm criocoboM momy<IeHust CPeIHUX CYTOYHBIX 3HAUYCHUH SIBJISI-
€TCsl HePEPBIBHBIA 0TOOP Npod BO3aYXA B TCUCHHE 24 |.

Meton py4qHOro ONpEAcNeHUs 3arpsa3HCHHUS BO3AyXa OCHOBAaH HA
MPOKAYHUBAHUH €r0 YEPe3 MOINIOTUTEIEHOES VCTPOHCTBO IS YIaBIHBA-
HHS 1a3000pa3HBIX COCIUHCHUH.

Hcnonp3yioT Takke pydHBIC HACOCH U pe3UHOBEIC rpyinu. [pu oT-
Oope mpoO acmUpaMOHHBIM METOAOM HeoOXxoamMas 3(h(HEKTHBHOCTH
MOTJIOINCHAS IPUMECCH JOCTHUTAeTCs COUCTAHUEM CKOPOCTH aCIHPALliH
BO3AyXa Yepe3 MOTIOTHUTEIBHYIO CPEIY W KOHCTPYKLUH MPHUMCHCHHOTO
noroTuTensHoro npudopa. Haubonee yacto ucnome3yeMele OTTIOTH-
TCJBHBIC MPUOOPHI MPEACTABISIOT COOOH MOJIBIC CTCKISHHBIC TPYOOUKH,
KOHIIBI KOTOPBIX MPUCOSAUHCHBI K acriupatopy (puc. 27).

92






MO3KHO BBIJCIUTH HECKOJIBKO OCHOBHBIX CIIOCO00B 0TOOpa mpod:

- 0TOOp P0G B ra30BBIC MUICTKH, CTCK/ISIHHBIC IITTPULIBI FUTH TTOJTH-
MEPHBEIC CGMKOCTH, HPCHMYILECTBO 3TOr0 METOAA COCTOHT, MPEIKAC
BCETrO, B MPOCTOTE OTOOpa (HET HEOOXOAUMOCTH MOAACPKUBATH WITH
TOYHO H3MEPSTh CKOPOCTh OTOOpA rasa M COOTBCTCTBEHHO HM3MEPSTh
00BEM OTOUPACMO MPOOBI, U3MEPITh TEMIICPATYPY U AABJICHHE B IPO-
necce otbopa). OaHAKO STOT METOA MPUMCHUM TOIBKO AJS MaNoOpeaK-
LIMOHHBIX Ta30B, Takux, Kak CO, Jerkue yriaeBoJ0POIH | T.11., IPH 3TOM
CPOK XpaHCHUsI MPOOBI, 32 UCKIIOUYCHUEM OKCHAAQ YIICPOAA, B 3HAUH-
TEIbHOH MEpE OrpaHUvEH,

- 01O0p HpoO B KUIKOCTHBIC OTIOTHTETH (A0COPOLIH, XeMOCOpO-
LHS) MPEHMYIIECTBA METOAA — JOCTATOYHO BhICOKas 3(ECKTHBHOCTD,
BO3MOKHOCTE TOZ0OpaTh MOTJOTHTEIBHBIA PACTBOP MPAKTHUCCKH IS
JHO0BIX KOMITOHCHTOB,

Henocratku metoga — HECOOXOAUMOCTD CTPOTOr0 KOHTPOJISL YCIIO-
BHUS1 0TOOPA (TEMITEPATYPa, AABICHHE UITH PA3PEIKEHIE B TA30X0AC U CKO-
POCTh OTOMPACMOTrO rasa), OrpaHHUCHUC MPUMEHECHUS IPH OTPULATEb-
HBIX TEMIICPATYPax /ISl BOAHBIX PACTBOPOB M HCYIO0OCTBO TPAHCIIOPTH-
POBKH;

- 0TOOp PO HA TBEPABIC COPOCHTHI (AACOPOLIS HA MOTUMEPHBIX
copOCHTax, HA CHIIMKAre/IIX WIIM HA PA3NUYHBIX AKTHBHPOBAHHBIX YT-
JSIX, CaXKaX, BOJOKHHUCTHIX YIJICPOAMCTHIX COPOCHTAX) WK HA IUICHOY-
HBIC COPOCHTH! (OOBIYHO XEMOCOPOLHSA); HEAOCTATKH TC KE, UYTO H MPH
o1O0pe Pod B JKUAKOCTHBIC MOTJIOTUTEIN U, KPOME TOTO, 0OBIMHO 00Jice
JKECTKHE YCAOBHS K COOJIOACHHUIO PEKOMEHAYEMOM CKOPOCTH 0TOOpA,
VUHTBIBAIOIIHC BO3MOXKHOCTh MPOCKOKA. K 1ocTOMHCTBAM ClieayeT oT-
HECTH YA0OCTBO TPAHCIIOPTHPOBAHUS MPOOBI, BO3MOXKHOCTH Pa0OTHI
MpPU OTPHLATEIBHBIX TEMIEPATypax U B OOJBLIHHCTBE CIy4ace Ooree
JUTUTCIIBHBIC CPOKH XPAHCHHUSI OTOOPAHHBIX MPOO.

O160p tpod a3po30eii OCYICCTBIACTCS ABYMS METOAAMH, METO-
JOM BHYTpeHHEH (uibTpauuu ((HUIBTPYIOIUH 3ICMEHT HAXOJAUTCS
BHYTPH ra30x0Ja) U METOJOM BHEIIHEH ¢uuibTpaimu ((HIbTPYIOLIHHA
3MEMEHT HAXOAUTCS BHE razoxoga). 06a 3THX METOAa HMEIOT CBOU J0-
CTOMHCTBA 1 HexocTaTku. OHAKO MPEAMOYTCHUE CIICAYCT OTAABATE MC-
ToAy BHYTpeHHEH (umpTpaunu. B kadecTse QUIBTPYOINX 3ICMEHTOB
HCTIONB3VIOTCS OyMakHbe (DPUIBTPHI (Pa3muuHbC (DUIBTPH HA OCHOBE
LCJUTION03bI), (PTOPOILIACTOBAS, CTCKISHHAS WIH JJIsi OYCHb BBICOKHUX
TCMIICPATYP KBApLICBas BaTa.

Nsmepenne KOHLECHTpAIMi 3arpsa3HAIOIINX BEIISCTB B BHIOpPOCAX
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MOJKET MPOBOANUTLCS C MOMOINBIO ra30aHamu3aTopos. OAHAKO MU BhI-
00ope W MPUMCHCHHH Ta30aHATUTHYCCKOM TEXHHUKH CHUTVaLMS 3HAYH-
TENBHO cloXKHee. B HacTosimee BpeMsl HA PHIHOK ra30aHATUTHICCKOMN
TEXHUKU MOCTYIHIO 3HAYHUTEIPHOE KOIUUCCTBO MHOTOKOMITIOHCHTHBIX
U OJZHOKOMIIOHEHTHBIX Ta30aHATH3ATOPOB KaK OTCUCCTBCHHBIX, TAK U
HUMITOPTHBIX, OCHOBAHHBIX HA PA3THYHBIX (PU3UKO-XUMHICCKUX MPUHLIK-
naxX. OCHOBHBIMH METOAAMH SBJISIOTCA: BICKTPOXUMHUICCKUE, ONTHYC-
ckue (abcopoOumonnsic B Y®- MK- u BuauMoOl 00MacTsaX CHOCKTpa U
SMHUCCHOHHBIC) H MIA3MCHHO-HOHH3ALMOHHEINH. B ocHOBE paboTsl MHO-
TOKOMITOHCHTHBIX MPUOOPOB JICKAT U3MepeHHs psaa koMnoHeHTos (CO,
SO, NOx, Oz ¢ rip.) MaTOCEICKTUBHBIMU AATIYHKAMH, 0OCUCT 1O 33,JaH-
HOU MPOTrpaMMe aHATUTHICCKUX CHTHANIOB OT KaXKIOTO JaTYHKA C y4e-
TOM B3aMMOBIIMSHHII KOMIIOHCHTOB U MOCTICAYIOMICH BhIAAYH AaHHbIX. B
OCHOBE Pa0OTh OJHOKOMIIOHCHTHBIX MPUOOPOB JICKAT U3MECPCHUS CC-
JICKTUBHBIMHU JATYHKAMHU. 3HAYCHUS U3MEPSCMBIX KOHIICHTPALMH, yKa-
3bIBACMBIC B WHCTPYKLHUAX [0 3KCILIYaTALWH, YCTAHABIHMBAIOT JHAIa-
30HBI M3MEPACMBIX KOHLICHTPALMH ¢ VIETOM TOJBKO MPHOOPHOH mo-
I'PEIIHOCTH M HE VYUTHIBAIOT BIMSIHUC HA OTPEITHOCTh H3MEPECHHS KOH-
LCHTPAUUH HEHU3MEPICMBIX KOMIIOHCHTOB, & TAKXKE APYTHX IKCILTyaTa-
LOHOHHBIX MOTPEIIHOCTCH. AHANN3 MapKa ra3oaHalld3aTOPOB MOKA3bI-
BACT, YTO MPAKTUYCCKH BCE ra30aHATU3ATOPHI, PUMCHICMBIC IS BbI-
MOJTHCHUS HM3MEPCHUH KOHLECHTpALMH 3arps3HSIOLIMX BCLICCTB, BHE-
cenbl B ['ocymapcTBeHHbIil peectp cpeacts mamepenuid PD. Oxnako
TOJBKO AJIS1 HEKOTOPBIX ra30aHANTN3aTOPOB pa3paboTaHbl H ATTECTOBAHEI
B YCTAHOBJICHHOM TOPSAKE METOJUKH BBHITIOTHCHHUS H3MEPCHUH, COOT-
BETCTBYIOIIUE ACHCTBYIOIUM rOCYJAPCTBCHHBIM CTAHAAPTAM WM OPY-
MM HOPMATHBHBIM JOKYMCHTAM.

Dusuro-xumueckue Memoobl UHCMPYMEHMANLHOSO AHANU3A Gbi-
Opocos. JI1s MHCTPYMCHTATBHOTO aHATIH3a COCTAaBa ra30BBIX CMeced
MPUMEHSIOT PAA  (H3UKO-XUMHYCCKHX METOJOB Ta30BOr0 AHAIH3A,
HauOoIee KE PACIPOCTPAHCHEI NEKTPOXUMHIUYCCKHC, ONTHICCKHE, XPO-
Marorpaduyeckuil ¥ IIAMEHHO-HOHU3ALMOHHBIH METOBI.

DICKTPOXUMHUYCCKUE METOABI MOAPA3ACIIOT HA KOHAYKTOMETPH-
YECKHH M KYTOHOMETpHUCCKHH. PaboTa KOHAYKTOMETPHUCCKUX aHATH-
3aTOPOB 3AKITIOYACTCS B PETHUCTPALUHI H3MEHEHUH 3IIEKTPOIPOBOIHOCTH
pacTBopa, BOZHUKAIOIIUX B PE3YJbTATC MOTJIOMICHHS Ta30BOW CMECH.
Konaykromerpuiecknii MeToa He TpeOyeT MPUMCHCHUS CIOKHOM arma-
parypel, npuOOpHl 00IAAAI0T BBICOKOH YYBCTBHTCIBHOCTBIO, OBICTPO-
JCHCTBHEM M KOMITAKTHOCTBIO. HemoctaTkoM MeToaa SBISETCA TO, UTO
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BCC PACTBOPSIOIIUCCS B PCAKTHBE ¢ 0OPA30BAHUEM HOHOB ra3bl CHIBHO
BIIMSIOT HA 3JICKTPOIPOBOAHOCTD JJCKTPOINTA, HA TOYHOCTh MOKA3aHHUIA
BIMACT TCMIICPATYpa BHEIIHEH cpenbl, NpUOOp HYXKIACTCSd B YacTOH
CMCHE BJICKTPOJIUTA U IMEET HETHHCHHY IO LIKATY.

KynoHnomeTprieckuii METOX COCTOWT B HENPEPHIBHOM aBTOMATH-
YCCKOM TUTPOBAHUU BCHICCTBA PCArCHTOM, JJICKTPOXUMHUYICCKU I'CHCPU-
PYCMBIM Ha OJHOM U3 3JICKTPOAOB B pcakHoHHOHN cxeme. [Ipu sTom Tok
ANICKTPOIHOM PEAKLIMH CITYKUT MEPOU COACPIKAHHS OMPEACIICMOTO Be-
LIECTBA B PeakMOHHOM cpeae. KymonomeTpudeckuii MeToa anamusa 00-
JagacT BBICOKOI YYBCTBUTCIIBHOCTBIO U IIUPOKUM JUHAMHWYICCKUM AUA-
nma3oHoM. COBPEMCHHBIC KYJIOHOMCTPHUCCKHC AHAIHU3ATOPH HMCIOT
CPaBHHUTEIBHO IMPOCTOC YCTPOHCTBO, HEOOMBINNE rabapUTBl U Maccy,
CpaBHUTC/IbHO HU3KYH CTOUMOCTb. K HCOOCTATKAM KYJIOHOMCTPHUIC-
CKHX HpI/I60pOB MOXKHO OTHCCTU HU3KYIO CCIICKTUBHOCTb U HCO6XO,Z[I/I-
MOCTb TICPHOIHYCCKOI CMEHBI SICKTPOJIHTA.

OnTHyeCKUe METOMBI AHAMNM3A BKITIOYAOT B ¢eOst aOCOPOIIMOHHBIC
U SMUCCHUOHHBIC MCTOABI.

AGCOpPOLHOHHBIC METO/IbI AHATH3A OCHOBAHBI HA CIIOCOOHOCTH BE-
IECTB M30OMPATEIBHO MOTVIOMATh JYIHUCTYIO SHCPTHIO B XapPaKTCPHBIX
y4acTKaxX CIICKTPAIbHOTO quana3oHa. B cBoro ouepeap abcopOLMOHHBIC
MCTOAbI AC/IAT Ha HCAUCIICPCUOHHBIC U JUCTICPCHUOHHBIC. HC,Z[I/ICHCPCI/I'
OHHBIM METOJ aHAIN3a OCHOBAH HA BBLACICHUU HY>KHOU CIEKTPAIBHON
obiactu Oe3 Pa3NoKCHUS U3AYICHHS B CICKTP. J/1s1 Takoro BeIACICHUS
Yame BCEro UCIOIB3YIOT ra30Bbic GUIbTpsI.

JucnepCcuoHHBIIT METOX OCHOBAH HA BBIACICHHU HYXKHOU CIICK-
TpaNbHOH 00JaCTH MyTeM pa3noxkeHHs uanyucHus B crektp. Cyime-
CTBYET MHOKECTBO BAPHAHTOB MOCTPOCHHS ra30aHATM3ATOPOB. OAHOIY -
YUCBBIC, MHOTOJIYUYCBBIC, OAHOKAHAIBHBIC, MHOTOKAHAJIBHBIC U T. 4. B xa-
YCCTBE JUCICPTHPYIOIIETO 3JICMCHTA, Pa3fIararoliero H3IyUCHHC B
CIEKTP, MOKHO HCIIONB30BATh MPU3MBI, PEIICTKH U HHTCPGEPOMETPEL.
MGTO,Z[ ABJKCTCA B HACTOAIICC BPCMA OOAHHUM N3 BBICOKOUYYBCTBUTCIIb-
HBIX, OJHAKO MPHUOOPHI, OCHOBAHHEIC HA 3TOM METOJC, MOKA CYIIC-
CTBCHHO JOPOKE M CIoKHEE HeaucnepcuoHHbix. Cpeau abcopOiuoH-
HBIX METOJOB B OTACJIBHYIO IPYIIY BBLACIAIOT Ja3epHbIe MeToasl. [lep-
CIICKTUBHOCTh METOa O0YCIOBICHA CIICHUPUICCKUMHA OCOOCHHOCTIMH
Ja3CPHOTO U3JIYUYCHHUSI — MOHOXPOMATHYHOCTBIO, BEICOKOH YHEPreTHYC-
CKOM IIOTHOCTBIO, HATIPABICHHOCTBHIO H AP.

DOTOKOTOPUMETPHICCKUC MCTOABI AHATH3A — OJHA U3 PA3HOBUI-
HOCTEH a0COPOLHOHHOTO ONTHYECKOro aHamuza. [IpuHummn aelicTsus
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(hOTOKOTOPUMETPHUCCKUX Ta30aHATH3ATOPOB OCHOBAH HA W3MCPEHHU
HWHTCHCHUBHOCTH OKPAacKH LIBETHOT'O COCAMHEHMS, OOPa3yIOLIETOCs MpH
B3aUMOJICHCTBUH U3MEPSECMOT0 KOMIIOHCHTA CO BCIIOMOTATEIBHEIM pea-
reHToM. B 3aBucuMocTH OT cpeapl, Tae MPOUCXOAMT 3Ta peakuus, hoTo-
KOJIOPUMETPBI JCTAT HA JKUAKOCTHEIC H JICHTOYHBIC.

IMHUCCHOHHBIC METOJBI AHATHN3a OCHOBAHB HA U3MEPCHHH HHTCH-
CHBHOCTH M3JIYUICHHA aHATU3UPYEMOH razosoi cmecu. g anannza uc-
MOJB3YIOT KAaK CIICKTPhI TEIUIOBOTO H3IYUCHUS, TAK H MOJICKYIIPHYIO
JroMuHECHCHIHMIO. CYITHOCTh METOAA COCTOUT B TOM, UTO HCCIICAYCMBIC
MOJICKYJIbI TEM HIM HHBIM CIOCOOOM IMPHBOIAT B COCTOSIHAE ONTHYC-
CKOT0 BO3OVKICHHUS U 3aTE€M PETHCTPUPYIOT HHTCHCHBHOCTD JTFOMHHEC-
LCHUMH WK (IYOPECLUECHINH, BOZHUKAIOIICH NP BO3BPAILICHUH HX B
PaBHOBECHOE COCTOSHHE. XEMUTIOMUHECLICHTHRI METOJ, B HACTOSILES
BpEMs SBISICTCS OJHHUM M3 OCHOBHBIX 3MHCCHOHHBIX METOJOB H3MEpe-
HHSI, UCIIONB3YEMEBIX TIPH KOHTPOJIC OKUCIOB a30Ta. MeTox OCHOBaH Ha
coiictee NO BBLACTATh KBAHT CBETA MPU B3AaUMOACHUCTBHU C aToMap-
HeIM kucnopogoM. Peaxims oxucnenus NO xo NO: conpoBokaaercs
JIFOMHUHCCLCHTHBIM CBCUCHHEM B auariazoHe AuuH BoH 590-2500 M ¢
MakCHUMyMOM ceucHuA npu 1200 \m.

[TnaMeHHO-HOHN3AITHOHHBIH METO IPUMCHSIOT IPH KOHTPOJIE VI-
neBoaopoaos. OH OCHOBAaH HA H3MEPCHUH H3MEHECHMS TOKA HOHH3ALNH,
MOJYYCHHOTO MPH BBEACHUH B IIAMSI BOJOPOAA OPraHHYECKUX BEIIECTB.
B orcyTcTBHE OpraHrYecKuX MpUMEceH TOK HOHU3ALNH, BO3HUKAFOLTHHA
B YHCTOM BOJOPOAHOM IUIAMEHHU, HUUTOXKHO Masl. MOJIEKy bl opraHude-
CKHX BEIICCTB, BBOJUMBIC B BOAOPOIHOC IUIAMS, JIETKO HOHH3HPYIOTCS,
B PE3YJIBTATE YETO JICKTPONPOBOAHOCTD INIAMEHH PE3KO BO3PACTACT.

Cpeau UHCTPYMEHTAIBHO-1a00PATOPHBIX METOAOB KOHTPOJIS 0CO-
00¢ MECTO 3aHUMACT XpoMaTorpahHUUCCKuil aHATH3.

Xpomartorpadust — 310 (HUIMKO-XUMHUSCKUA METOA PA3ICICHUS
CMECH BCLICCTB, OCHOBAHHBIHM HA PACIPEICICHHN KOMIIOHCHTOB MEXKIY
IByM (hbazamMu, 0JHA U3 KOTOPBIX HETIOABIDKHA, a Apyras noasukHa. Cy-
MIECTBYIOT HECKOJBKO BAPHAHTOB XPOMATOrPa)UuCCKOro pasaciacHuUs,
OCHOBHBIMH H3 KOTOPBIX SBIIAIOTCS Ta30Basl U dKHUIAKOCTHAS XPOMATOIrpa-
¢us. B razosoii xpomarorpaduu noasmwkHas pasa razo00pazHa, B Ku-
KOCTHOH ->KHIKAad.

Paszmuuaror n8a BapuaHTa razoBoi xpomarorpaduu — razoaacopo-
LHOHHYIO U Ta30’KHIKOCTHYIO. B razoaacopbunonHoi xpomarorpaduun
HETIOABIKHOH (ha3oi sBIseTCs aacopOCHT (AKTUBH3HPOBAHHBIN VIOIb,
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CUJIHKAresb, rpadUTHPOBAHHAS Ca)ka, MOTUMEPHBIC copOeHTrl). B ra-
300KHAKOCTHOH Xpomarorpadii B KauCCTBE HCMOIBWIKHOM (a3wl HC-
TOJTB3YIOT CAOM SKHIKOCTH, HAHCCCHHOUW HA MOBCPXHOCTH TBEPAOTO
HHCPTHOTO HOCHUTCIIS.

Huaukaropusiii Metoa. OCHOBAH HA UCIOI30BAHUH CEJICKTHBHBIX
VHAUKATOPHBIX 3JICMCHTOB (KOJOPHUCTHUCCKUX TPYOOK), U3MCHSIOIINX
CBOIO OKPacKy B 3aBHCHMOCTH OT KOHULCHTpauud 3B B oTOmpaemont
npoOe raza. MeTox MpUMEHSIOT 1T SKCIPECC-aHATH3A U IPEABAPUTEIb-
HOW oneHku koHueHTpauu 3B 8 U3A . [Jlns noseineHus 3¢ heKTUBHO-
cti kKoHTposis M3A HCHONB3YIOT Ta300NnpeacIuTeIi KOIOPUMETPHUC-
CKOT'Q THIIA U MHIUKATOPHBIC TPYOKH, OCHOBAHHBIC HA XUMHUYCCKUX Pe-
AKIMAX OMPEICIICMBIX KOMIIOHCHTOB C HAHCCCHHBIMH HA TBEPIBIA COP-
OCHT pearcHTaMH, B PE3Y/IbTATE KOTOPHIX OOPa3yHOTCs OKPAIICHHBIC
HPOIYKT.

KonTpoabHbie Bonpocel

1. PackpoiiTe CyTh HOHITHS «BBIOPOCY.

2. Ha xaxue rpymimsl moapa3aeisroTCsa BEIOPOCH B aTMOC(hepy?

3. IlepeuncimTe OCHOBHBIC ()YHKITHH U 33141 IIPOBEACHHS 3KOJOTHICCKOTO
KOHTPOJIAL.

4. HazoBuTe Ipynimbl OCHOBHBIX HCTOMHHKOB AHTPOIOTCHHOTO 3arPA3HCHUA
aTMOC()epBL

5. HazoBure MeTObI, KOTOPBIC HCHOIB3YIOTCS IPH KOHTPOJIEC BHIOPOCOB 3a-
TPA3HAIONINX BEIICCTB B aTMOCHEPY.

6. HazoBuTe 3Tamsl, U3 KOTOPBIX COCTOUT CXEMa MPOBEACHHA H3MEPSHHH KOH-
UCHTPALMH 3aTPA3HSIOIHX BEIICCTB B BEIOPOCAX.

7. Kakue MeTeopoIOTHYECKAE MAPaMETPhl HEOOX0INMO YUUTHIBATh IPH OT-
oope mpod?

8. Hepeqncm/ITe OCHOBHBIC (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IG MCTOABI HHCTPYMCHTAJIb-
HOTO aHAJTH3a BEIOPOCOB.
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3ansTue 15. KonTpoasb 3arpsi3HeHHsi BOAHBIX 00beKTOB.
HcTounnku u 3arpsisHUTENN rugpocgepbl.
Hopmuposanue kauecTBa BoAbl U OPraHU3aLHs KOHTPOJIS.
OT160p npo6 ¥ npaBuJIa HX TPAHCNIOPTHPOBAHMSI.
MeTtoabl KOHTPOJISI 3arpsi3HeHNs BOAHbIX 00beKTOB

I_Ie.m, SAHATHA — U3YIUTHh MCTOAbI KOHTPOJIA 3arPA3HCHUA BOIHBIX 0OBEKTOB.
W3yunth OCHOBHBIC HCTOUHUKH 3arps3HEHUs ruapochepsr. M3yunTh MeTOuKY
0oT00pa mpod 111 MPOBCACHUA HCCIICIOBAHHT.

locygapcTBEHHBI MOHHTOPHUHT BOJHBIX OOBCKTOB MPCACTABILICT
co0ol cucTeMy HaOMIOACHHN, OLICHKH M MPOTHO3a U3MCHEHHH COCTOSI-
HHSL BOAHBIX OOBCKTOB, HAXOIIUXCS B (heaepaibHO COOCTBEHHOCTH,
coOcTBeHHOCTH CcyOBekTOoB Poccuiickoit deaepauny, coGCTBEHHOCTH
MYHHLMIIATBHEIX 00Pa30BaHui, COOCTBEHHOCTH (PH3UUECCKHUX JTULL, FOPH-
JUYECKUX JIUL. [ 0CYAapCTBCHHBI MOHUTOPHHT BOJHBIX OOBECKTOB SIB-
JSCTCS YaCThIO FOCYAAPCTBCHHOTO SKOJOTHYSCKOr0 MOHHTOPHHTA (TOC-
yAAPCTBCHHOTO MOHHTOPHHIA OKPYKAIOLICH CPEbl).

locygapcTBEHHBI MOHHTOPUHT BOAHBIX OOBEKTOB OCYIICCTBIIS-
eTCS B LICTSIX:

- CBOCBPECMCHHOTO BBISIBJICHHUS M MPOrHO3UPOBAHUS HETATHBHOTO
BO3JCHCTBHS BOJ, & TAKKC PA3BUTHS HCTATHBHBIX MPOLIECCOB, BIIHSIO-
IMAX Ha Ka4YCCTBO BOABI B BOAHBIX OOBCKTAX M HUX COCTOSHHC, paspa-
OOTKH M PeaTH3aLMH MEP MO MPEIOTBPAILCHUIO HETATHBHBIX TOCIC-
CTBHH 3TUX MPOLIECCOB;

- OuCHKHA S(PPCKTUBHOCTH OCYLICCTBILICMBIX MCPOIPUATHH 1O
OXpaHe BOAHBIX OOBECKTOB;

- nHQOPMALIMOHHOTO 0OCCIICUCHH S YIIPABICHUS B 007aCTH UCTIONb-
30BaHHsI H OXPaHbl BOJHBIX OOBCKTOB, B TOM YHUCIC A1 (heaCpaTbHOTO
rOCYJaPCTBEHHOTO SKOJOTHYCCKOr0 KOHTPOS (HA30pa) U PErHOHAb-
HOT'O TOCYA2PCTBCHHOTO SKOJOTHUSCKOTO KOHTPOILI (HAA30Pa).

locygapcTBECHHBI MOHHUTOPHHT BOJHBIX OOBEKTOB BKJIIOYACT B
ceOst:

- PeryJIpHBIC HAOIIOACHHS 33 COCTOSIHUEM BOIHBIX OOBCKTOB, KO-
JUYCCTBEHHBIMU M KQYCCTBCHHBIMH MOKA3ATCISIMH COCTOSIHHS BOJHBIX
PECYPCOB, a TAKIKE 32 PEIKUMOM HCIIONBb30BAHHUS BOJOOXPAHHBIX 30H, 30H
3aTOIUICHUS, IOATOILICHHS;

- ¢Oop, 00paboOTKY U XPAHCHUE CBEACHHMA, TOTYICHHBIX B PE3YJIb-
Tare HAOIIOACHUIA,
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- BHCCCHHUEC CBCACHHM, MOIYICHHBIX B pe3yabTare HAOIIOACHUMH, B
rOCYJApCTBCHHBIN BOAHBIN PEECTP;

- OLICHKY W MPOTHO3ZHPOBAHUE H3MCHEHUH COCTOSIHHS BOAHBIX 00b-
CKTOB, KOJMUCCTBEHHBIX U KAUCCTBCHHBIX MOKA3aTENCH COCTOSHUS BOJ-
HBIX PECYPCOB.

locyaapcTBeHHBIN MOHUTOPHHT BOIHBEIX OOBEKTOB COCTOUT 3!

- MOHUTOPHHIA HOBEPXHOCTHHIX BOIHBIX OOBEKTOB € YICTOM JaH-
HBIX MOHHTOPHHI'A, OCYIICCTBIICMOTO IIPH MPOBESACHUHU PaboT B 00a-
CTH THAPOMETCOPOJIOTHH H CMEXKHBIX ¢ HEH 001acTIX;

- MOHHUTOPHHIA COCTOSIHUS JHA W OCPEroB BOAHBIX OOBCKTOB, a
TaKXKE COCTOSHHS BOAOOXPAHHEIX 30H;

- MOHUTOPHHTA MOA3EMHBIX BOJX C YUCTOM JAHHBIX TOCYAAPCTBCH-
HOT'O MOHHTOPHHTA COCTOSHHS HEIP;

- HaOJMIOJCHHH 32 BOJOXO3SMCTBCHHBIMUA CHCTCMAMH, B TOM YHUCIIE
3a TUAPOTEXHHYCCKUMU COOPYKCHHSAMH, & TAKKE 32 00BEMOM BOJ MPH
BOAONOTPEOACHUN U COPOCE BOJ, B TOM YHC/IC CTOYHBIX BOJ, B BOJHBIC
OOBEKTHI.

locyaapcTBeHHBIT MOHUTOPHHT BOZAHBIX OOBEKTOB OCYIIECTBIIS-
€TCs B IpaHHUAX OAacCEHHOBBIX OKPYIOB C VUETOM OCOOCHHOCTEH pe-
JKUMa BOJHBIX OOBEKTOB, HX (u3HKo-reorpaduueckux, MophomeTpuie-
CKHX U IPYTHX OCOOCHHOCTEH.

OpraHuzanys 1 OCYIIECTBICHHE TOCYIAPCTBCHHOTO MOHHTOPHHIA
BOJHBIX OOBCKTOB MPOBOATCH YIMOMHOMOYCHHBIMH IIpaButenbcTBoM
Poccuiickoii deaepanviu peaepatpbHBIMH OPraHAMHU HCIIOHUTE TBHOH
BJACTH C YYaCTHEM VIOJTHOMOYCHHBIX OPraHOB HCIOTHUTCIBHOHN Bla-
ctu cyobekToB Poccutickoli dexepanun.

OCHOBHBIMH HCTOYHHKAMH 3arps3HCHUS BOAHBIX OOBCKTOB SIBILA-
FOTCS MIPOMBILIJICHHBIC W TOPOJCKHE CTOYHBIC BOABL, IPCHAXKHBIC BOBI C
OpOLIAEMBIX 3€MEIb, CTOYHBIC BOJBI YKHBOTHOBOIUECKHX KOMITJICKCOB,
OpPraHU30BaHHBIN (TMBHEBAS KAHATU3ALMS, IPCHAKHBIC BOAB) U HEOP-
TaHU30BAHHBIN MOBEPXHOCTHBIM CTOK ¢ TCPPUTOPHUU MOCEACHUH, MPO-
MBIIIJICHHBIX INIOINAA0OK M CEIIbCKOXO3IMCTBCHHBIX IIOJICH, BOIHBIHM
TPaHCHOPT.

s ocyIiecTBICHHS JEHCTBEHHOTO CAHUTAPHO-3MHACMHOIOTHYIC-
CKOTO HaJ30pa B OONACTH CAHUTAPHOU OXPaHbl BOXHEIX 0OBEKTOB HEOO-
XOJMMO 3HaTh KPUTCPUH, KOTOPBIE OBl MO3BOIMIHN ONPEACTUTD TPEICIIbI
TEXHOTCHHOTO M aHTPOIMOTCHHOIO BO3ACHCTBHSA HA BOIHBIN 00BEKT. K
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KPUTEPHAM Ka4eCcTBa BOABI BOAHOTO 00bekTa otHOCATC [TJK xumuue-
CKHX BCIICCTB B BOJC BOAHBIX OOBCKTOB M CAHUTAPHBIC MTOKA3ATEIH CO-
CTOSIHHUSI BOIHBEIX OOBEKTOB.

B ocHOBY COBPEMEHHOTO BOJHO-CAHUTAPHOTO 3aKOHONATEIBCTBA,
HANPaBJICHHOTO HA TUTHCHHYCCKYIO PETTIAMCHTALIMIO 3arPS3HCHHS BOA-
HBIX 00BEKTOB, mooxkeHO npeacrasacHue o K. TTJIK xumuueckoro
BCILIECTBA B BOJC BOAHBIX OOBEKTOB HA3BIBACTCS MAKCHMATIbHAS KOHLICH-
Tpauus, KOTopas MpH BO3ACHCTBHH HA YCIOBEKA B TCUCHHE BCEH €ro
JKU3HH TPSAMO WM ONOCPEAOBAHHO (Yepe3 H3MECHEHHUE OPraHONCITHYC-
CKHX CBOHMCTB BOJBI) HC BEI3BIBACT OTKJIIOHCHUH B COCTOSIHUN OPraHU3Ma,
BBIXOISIIIUX 32 MPEICIIbI MPUCTIOCOOUTEIBHBIX (DPHU3UOJOTHICCKUX PEaK-
LU, 0OHAPYKUBACMBIX COBPEMCHHBIMH METOJAMH HCCIICIOBAHHS CPa3y
WIN B OTOAIICHHBIC CPOKH YKH3HU HACTOSIIECTO U HOCIEIYIOMIUX MTOKOJIC-
HHMH, a TAIOKE HE VXYAIIACT THIHCHUYCCKUE YCIOBHS BOAOIOIb30BAHHUS
HACCTICHML.

TeopeTuueckoit 6a30it 3TOTO OMPEACACHUS SIBISICTCS MPUHIIAIT TO-
poroBocTH OHOMOTHIeCKOro 3ddexra, KOTOPBIH MPSANOIAracT CyIue-
CTBOBaHHC KOHLCHTPALMH (WIH 103) XUMHUYCCKOTO arcHTa, HE MPOsBII-
FOLIMX TOKCHYCCKOTO MM HHOTO HEONAronpUATHOTO BIMSHHS HA Opra-
HH3M.

B coBpeMeHHOH OTEUECTBEHHON TMTHEHE YTBEPAWUIOCH MHCHHE,
YTO 32 MOPOTOBBI YPOBCHD BO3ACHCTBHS JOJKHBI OBITh MPUHATHI (PH-
3HOJIOTHYCCKUE PEAKIMH, HOCAIIHNE MPUCIIOCOOUTEIBHBIN, aAal THBHBIH
XapakTep U CBOWCTBCHHBIC 3I0POBOMY OPTaHHU3MY; HX CIEAYET OTIH-
YaTh OT KOMIICHCATOPHBIX (PH3HOJIOTHUCCKUX PEAKIHH, LIETBIO KOTOPBIX
ABISICTCSL 3aMCIICHHIC HApYIICHHOH (VHKIUM, & HE amanTanus 340po-
Boro oprau3ma. HecMoTps Ha SCHOCTh B TCOPCTUUCCKOM IUIAHE, B
MPAKTUKE THTMCHUYECKOTO HOPMHPOBAHUS MPH OLCHKE MOTYYCHHBIX
SKCIICPUMCHTAIBHBIX JAHHBIX ODOCHOBAHHE MOPOTOBHIX 103 (KOHLICH-
TpaLuii) OCTaeTCI OHUM M3 CAMBIX CIOXKHBEIX BONPOcoB. BropriM mpuH-
LUIOM THTHECHUYECKOTO HOPMHUPOBAHUS SIBIISIOTCS HEOOXOAMMOCTH H
BO3MOXKHOCTb UCIIONIb30BAHMS ONOIOTHUCCKIX MOAECH Ans 000CHOBa-
HHUS CTCIICHU BPCOHOCTH W OMACHOCTH HOPMHPYEMOTO arcHra (Belue-
CTBA).

Pexkomenayemas [1JIK nomkHa rapaHTHpOBaTh OTCYTCTBUC HEOIA-
TONPUATHOTO BIMAHHS HA YECTOBEKA IO BCEM TPEM HANPABICHHUIM. JTO
VCIIOBHEC 00CCIECUUBACTCSI COOMIOACHUEM TPEThErO MPHHLUIA — YUETa
JMMUTHPYIOIIETO TTOKA3ATEN BPEIHOCTH.
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.HI/IMI/ITI/IPYIOH.[I/IM noKasaTCJICM BPpCAHOCTU HA3BIBACTCA TOT U3 TPCX
MoKazaTeNich (CaHUTAPHO-TOKCHKOJOTHICCKHM, OPraHOJCITHICCKUN U
OOIICCAHUTAPHBIN), KOTOPBIM UMEET HAUMCHBINYIO a0COTIOTHYIO MTOPO-
roBy10 (IIOAMOPOrOBYIO) KOHIICHTPALIUIO, T.€. TOT MOKA3ATE/Ib, 10 KOTO-
pomy yeranasmueacTcs [TIK.

Ye1BepTHIN IPUHLIAT THTHEHUYIECKOTO HOPMHAPOBAHUS — IPOBEPKA
pesyabTaTa sxcnepumventa, [TJIK, HaOnroacHUs B YCIOBUAX MPaKTHYC-
CKOM JeATeTbHOCTH CAaHUTAPHOM CITyKOBI.

VkazaHnabie NPUHIAIIBI JICTJIX B OCHOBY MGTO,Z[I/I‘ICCKOI\/'I CXECMBI JKC-
NCPUMCHTAJIbHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ o T'MruCHUYICCKOMY HOPMHPOBAHUIO
XUMHYCCKAX BCIISCTB B BOJAC BOAHBIX OOBCKTOB, MPEAI0NKCHHON
B 1945 r. mpod. C. H. YepkuncknuM, KOTOpas ¢ HAKOIUICHHEM OIBITA
HAIOIHSIACh HOBBIM COACPIKAHUEM H COBEPIICHCTBOBAIACH (Tali1. 7).

Tabmauua 7
CxeMa HCCIeIOBAHUM TI0 THTHCHUYSCKOMY HOPMHUPOBAHHIO
XUMHUYECKHAX BEIECTB B BOJAE BOIHBIX OOBEKTOB

CTabWIHLHOC T Bmsre Bmsre
Hamnpasnenue BEIeCcTBA Ha CaHUTapHBI |Ha opra”oyentu- | Toxcuueckue
FCCIIe JOBaHUL| B BOJTHOH PEeXUM BOJHOTO | UeCKHEe CBOMCTBA CBOICTBa
cpejie 00BEeKTa BOJBI
CKopocTh XapakTe
P PaKtTep YpoBeHb
MUHEpaIU3aIii U CTEIICHD
TOKCHUYHOCTH,
HMsmeneruie ¥ HUTPUPUKATTA M3MEHEHUS CTCLICHD
XapakTePUCTUK OpPraHUYECKUX | opraHolenTude-
. . KYMYJISITUBHO-
BeIecTBa 3arps3HEHAN CKHX CBOMCTB orn
3agaum B BOJTHOI o muHamvuke BIIK|  Bojp! (3amax )
g c é[H e COeUHCHII a30Ta’ ri[b 1/1](31< C ’ Mexamsm
peil . PUBKYC, U1 OTJaJICHHBLIE
M UX CKOPOCTh | U OakTepHalbHOU OKpacka, oHbEKTEL
dIopsI) TWIN o0pa3zoBaHUe
TOKCHUYECKOT'O
CKOPOCTh IUTCHKH .
JIEeHCTBUS
OKHCIICHUST WJIU TICHBI)
TTommoporopast
Krace Iloporosas /op
IToporoBas (HenencTBYIO-
CTaOWIBHOCTH, KOHIICHTPAIUs
KOHIICHTpAIys 110 111as1) KOHIIEH-
JUISL HeC TaOMIThb- 10 OPraHoJIEIITU-
oOITiecaHUTapHOMY TpaIms 110 CaHu-
Pesynprar |HBIX M yMepeHHO YECKOMY
TOKa3aTelio TAPHO-TOKCHKO-
CTaOWIBHBIX — TIOKa3aTelio
BPEJHOCTH JIOTUYECKOMY
XapaKTepUCTHKA BPEJHOCTH
TOKa3aTelio
TIPOJIYKTOB
BT S p— BPEJIHOCTH
Koneurias | P TIJIK ¢ JTMMUTHP YOI TIOKa3aTelb
1eTIh BPEJIHOCTH
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OpueHTupoBOUHBIH JomycTUMBLH yposers (OZ1Y) BemecTsa B Boge
BOJHBIX OOBEKTOB — BPEMEHHBIH T'HTHCHHYCCKUN HOPMATHB, paspabo-
TaHHBIF HA OCHOBE PACUCTHBIX U SKCHPECC-IKCICPHUMEHTAIBHBIX METO-
JOB TPOTHO3a TOKCHYHOCTH U MPHUMCHACMBIH TONBKO HA CTAJUM CaHH-
TaPHOTrO HAA30pa 32 MPOCKTHPOBAHUEM HIIH CTPOHUTEILCTBOM OOBCKTOB.

CanuTapHBIA NOKA3aTeIb COCTOSHHUS BOJHOTO OOBCKTA — XHMUYC-
CKasl, OHOXMMHUYCCKAs WM WHAS XapaKTCPHCTHKA, OTPAXKAKOIIAS CAHU-
TAPHBIA PEXKUM BOJHOTO OOBCKTA.

COBOKYITHOCTE CAHUTAPHBIX MOKA3ATENCH MO3BOMICT OLICHUTh BO3-
MOKHOCTb UCIIOTB30BAHMS BOAHOTO OOBCKTA B KAUCCTBEC UCTOUHHUKA TH-
TBEBOT'O BOJAOCHAOKCHHS, B XO3SHCTBCHHO-OBITOBBIX WM PEKPEALIOH-
HBIX LIETSX.

l'uruennueckue TpeOOBaHMS K KAYCSCTBY BOJbI MOBEPXHOCTHBIX BO-
JOCMOB B 3aBHCHMOCTH OT BHIOB BOJOIIOI30BAHUS B HALICH CTpaHe pe-
raameHTuposanbl CanlluH 2.1.5.980-00 «I'urueHnueckue TpeGOBaHUS
K OXpaHe MOBEPXHOCTHhIX Boa» (tadm. 8). TpeGosanms Canllun
2.1.5.980-00 pacupocTtpasstiroTcst Ha Bce (OONBIITHE U MANTBIC, TIPOTOYHBIC
U HETMPOTOYHBIC) MOBEPXHOCTHBIC BOAOCMEL.

Tabauua 8
OObmue TpeboBaHM K COCTABY U CBOHCTBAM BOABI
BOJHBIX OOBEKTOB B KOHTPOJIBHBIX CTBOPAX M MECTaX MHUTHEBOTO,
XO3IHCTBCHHO-OBITOBOT'O U PEKPEALMOHHOTO BOJOMIOIBb30BAHMS
(CanlTuH 2.1.5.980-00 «['urueHnueckue TpeGOBaAHHUS
K OXPaHE MOBEPXHOCTHBIX BOJ»)

KaTeI‘OpI/H/I BOJOITIOJIH30BaHMA

Jlst TTheBOTO
U XO3HMCTBEHHO-OBITOBOTO
BOJOCHAOKEHMS, a TaKKe JUIT
BOJOCHAOKEHIST
IUIIEBBIX PEIPUSITUN

JIns pekpealiioHHOT 0
BO/JIOIIOIB30BAHMSL, @ TAKKE
B UepTe HACETIEHHBIX MECT

TToxazaremu

1 2 3

IIpu c6poce CTOUHBIX BOJT, TIPOU3BOICTBE PaGoOT Ha BOJHOM
o0BeKTe U B IPUOPEKHON 30HE COICP KAaHUE B3BETICHHBIX
BEITIeCTB B KOHTPOILHOM CTBOPE (IIYHKTE) He JIOIHKHO
VBEIMUUBATLCS 10 CPABHEHHIO C €CTECTBEHHBIMH YCIIOBHSIMI
Oolee, ueM Ha

B3pemennnie

0,25 mMr/mv’ | 0,75 mr/mv®
BelIlecTBa

JUist BOJHEIX 0OBEKTOB, CoepKanix conee 30 Mr/my’
TIPUPO/THBIX B3BEIICHHBIX BEIMIECTB, JIOIYCKASTCS YBEIMUICHIE
WX COJICpKaHMs B BOJIE B IIpesienax 5%. B3Becu co cKopocThIo
B teHust Goree 0,4 MM/C TSI TIPOTOYHBIX BOJIOEMOB 1 Gollee

0,2 MM/c JIST BOTOXPAHIIIMIT K CITYCKY 3aIIpeImaroTest
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Oxonuanue 1ada. 8

Ji 2 | 3
IInaBaronme Ha moBepxHOCTH BOJIBI HE JOTKHBI 0GHAPYKUBATHCS TUICHKU
TIPUMECH HeTEIPOTYKTOB, Macell, JKUPOB U CKOIUICHHE JIPYTUX IpHMeceit
Oxpacka He iomxHa 0OHapyKUBaThLCS B CTOJIOUKE
20 cM | 10 cM
3 Bopa ve nomkma mprioSpeTath 3araxyu MHTEHCHBHOCTHIO
ATIAXH
Ooiee 2 SainioB, 0OHAPYKUBAEMBbIE:
HEToCPeICTBEHHO WITH TIPU
TIOCTTETYIOTIEM XJIOPHUPOBAHUI HETOCPEICTBEHHO
WY JIPYTHX cIIocoGax
00palboTKH
Bonoponmeii He momxeH BbIXOUTH 3a IIpeensl 6,5-8,5
TI0Ka3aTelb
PactBOopeHHbIit He noimxen ObITh MeHee 4 Mr/mv? B 11000 HEPHO L o8,
KHUCIOPOJL B 11po6e, 0To0paHHOM J1o 12 yacoB JIHSL.
buoxummueckoe He pommxHO nipeBbIiaTh pu Temieparype 20°C
KH;[I%TE:S;?EH;E(S) 2 Mr Oo/mp 4 mr Oo/nv®
Xunaeckoe He j0o1pkHO IIpeBbITIaTh
noTpeOIIeHne
(6KI/II/>I<Csz)01\E;)TZIL{aaﬂ 15 Mr O/ v 30 mr Oo/m®
OKHUCIISIEMOCTD ),
XIIK
XuMudeckue He momxHbI coiepkaThes B BoJIE BOJHBIX 0OHEKTOB
BeIllecTBa B KoHIIeHTparusx, npeppimarommx K wm OJ1Y
Bo30yuremm
KHIIIEYHBIX Bopa He nomkma comepkaTh BO3GYUTENEH KUMIEUHBIX UHpEKT i
mHpEKIH

Leasio otOopa mpob SIBALETCS MOTYICHHUE AUCKPSTHOM TPOOBI, OT-
pakaroiei KauecTBO (COCTaB U CBOHCTBA) UCCICAYEMOM BOIBI.

O16op mpod MPOBOAST IS

- HCCIACAOBAHMS KQ4eCTBA BOABL JAJIsl MPUHATHS KOPPEKTHPYIOLIUX
Mep Mpu OOHAPYKCHUH U3MCHCHUI KPATKOBPEMCHHOTO XapaKkTepa;

- UCCIICAOBAHUA KaUCCTBA BOABI AJIs YCTAHOBJICHUA IIPOTrpaMMBbl UC-
CJICAOBAHUH KM OOHAPYKCHHUS N3MCHCHHH JOATOCPOYHOTO XaPaKTEPa;

- ONPEACICHHS COCTABA U CBOWCTB BOJBI IO MOKA3ATE/ISIM, pPeriia-
MEHTHPOBAHHBIM B HOpMaTHBHBIX fokyMeHTax (H/I);

- I/I,Z[CHTI/I(I)I/IKaLII/II/I HUCTOYHUKOB 3arpsA3HCHUA BOOHOTO O6’BCKTa.

O061beM B3ITOH IPOOB! JOTDKEH COOTBETCTBOBATh YCTAHOBICHHOMY
B HOpMaTuBHBIX AokymeHTax (H/]) Ha MeTo A Ompeae neHusT KOHKPETHOTO
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MOKA3aTeNs ¢ YUCTOM KOJIMYECTBA ONMPEACIACMBIX MOKa3aTesiel u BO3-
MOKHOCTH MPOBEACHUS NMOBTOPHOTO Hccaeaosanus. [Ipu stom pms mo-
JAVUICHUS OJHOU mpoObl, OTPAKAIICH COCTAB M CBOWCTBA BOJBI B JaH-
HOU Touke 0TOOpa, JOMYCKACTCS HEOAHOKPATHO OTOHPaTh BOAY B 3TOH
ToUKe 0TOOpA 32 MAKCUMATBHO KOPOTKHH NIEPHOA BPEMCHH.

Meton otOopa npoO BHIOHUPAIOT B 3aBUCUMOCTH OT THIIA BOJHI, €€
HATopa, NOTOKa, TEMIECPaTyprl, TIYOUHEI PobooTOOpa, LEIH UCCICA0-
BaHMM W MEPEUHs OMNPEAC/IEMBIX MOKA3aTeACH € TaKUM PacueTOM,
4TOOBI UCKJTFOUUTh (CBECTH K MUHUMYMY ) BO3MOKHBIC H3MCHCHHSI OITPEC-
JCJIIEMOT0 MOKa3aTelsl B mporecce oToopa.

Ot0op npoO MPOBOAUTCS B COOTBETCTBHH C TPCOOBAHUSIMH
I'OCT 31861-2012 «Boga. OOmiue TtpeOoBanust Kk oTOOpPY mPoO»,
I'OCT P 56237-2014 «Boaa nutsesast. OT6op mpod Ha CTAHIUSAX BOJO-
MOATOTOBKA H B TPYOOIPOBOJHBIX PACIPEIACIUTCIBHBIX CHCTEMAX),
I'OCT 31942-2012 «Boma. OtOop mpod mns MHUKPOOHOIOTHYECKOTO
anammzay. 'OCT 31861-2012 «Boga. OCmue tpeOoBanust k oTOOpYy
mpo6» yCTaHABIUBACT OOIIHE TPeOOBAHUS K OTOOPY, TPAHCIIOPTHPOBA-
HHUIO W MOJATOTOBKC K XPAHCHHIO MPOO BOIBI, MPCAHA3HAYCHHBIX IS
omnpeaeacHUs nokazareici ee cocrasa u cBoicts. 'OCT P 56237-2014
«Boga mutseBas. OTO0p npod HA CTAHLKAX BOJOTOATOTOBKH H B TPYOO-
MPOBOJHBIX PAcPEICIUTCIBHBIX CHCTEMAX» YCTAHABIHBACT TPeOOBa-
HHS K 0TOOPY NPOO MUTHEBOH BOABI LICHTPATN30BAHHBIX CUCTEM ITUTHE-
BOro (HENPEPHIBHOTO) BOJOCHAOKCHHS Ha THOOOM 3Tare UCIONb30Ba-
HHS, BKITIOYAS TOUKY (GaKTHYCCKOTO MOTPEONCHMS B PacIpEac/IUTCIb-
HOM CETH.

I'OCT 31942-2012 «Boma. Otbop mpod A MHUKpOOHOIOTHHYC-
CKOT'O aHAJIM3a» YCTAHABIMBACT TPSOOBAHUS K OTOOPY, TPAHCIIOPTHUPO-
BAHUIO U XPAHCHUIO MPOO BOBIL, MPSAHAZHAYCHHBIX /TSI MUKPOOHUOIOTH-
YECKOrO aHAIN3A.

Ot0op npob BOAR MPOU3BOIUTCS MOCTIC MONYUCHHUS 3a9BKH OT 3a-
Ka3uuKa ¢ ONPCACIEHHBIM IECPEUHEM AHAM30B COCTABA M CBOWCTB,
OIUIATHI YCIIYT BHIIOTHCHHS AHATH30B U IUTAHUPOBAHHS BPEMECHH UCTION-
HCHUSI 3a51BKH.

[Tpu otOope mpob B OJHOH U TOH K€ TOUKE IS PA3TUYHBIX LETICH
MEPBBIMU OTOMPaIOT NPoOHl 111 XuMudeckoro aHanusa. O6sem oTOupa-
emoit mpoOsI yecraHosacH B HJl Ha MeTon onpe e/ ieHust KOHKPETHOTO T10-
Ka3arens ¢ YIETOM KOJUYCCTBA ONPEACIICMBIX TIOKA3aTeJICH 1 BO3ZMOXK-
HOCTH MPOBEACHUS MOBTOPHOTO Uccneaosanus. QaHa npoba MOXKET co-
CTOATb U3 HECKOIIBKUX €MKOCTEH.
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BriOpaHHBIH METOA TOATOTOBKH OTOOPAaHHBIX MPOO K XPaHCHHUIO
JO0JIKCH 6LITL COBMCCTUM € MCTOAOM OIPCAC/ICHUA KOHKPCTHOI'O MoKa-
3arermt, veranosicaHoro B HJ. Tpu stom, ecim B HJl Ha MmeTo 1 omIpe ae-
JICHUS YKa3aHBI YCIOBHS XPaHESHUA NpoO, TO COOMOAI0T YCIOBUS Xpa-
HECHHS o0, pernaMeHTHpoBanHee B 3toM H/L.

Ilpm HapymeHny yCI0BHI TPAHCTIOPTHPOBAHMS HIIH XPaHCHHS HC-
clieJOBaHUE MPOOK! MPOBOAMTE HE PeKOMeHAyeTcsa. Bee mponeaypsl ot-
Oopa mpob AOKHBEL OBITh CTPOrO AOKYMECHTHUPOBAHBL., 3AIHUCH J0JKHBIL
6LITL YUCTKUMHU, OCYIICCTBJICHBI HAACKHBIM CHOCO6OM, TIO3BOJIAOIIT UM
mpoBecTy uAacHTH(HKaMIO PoOkl B 1aboparopun OS3 3aTpyAHCHUH.
[Tpu otOope npod AOMKHBI CTpOro codmromaTees TpeOoBaHus Oe3omac-
HOCTH, OTBEUAIOIIHE ACHCTBYIOIIUM HOPMaM U IpaBUjIaM.

Kpurepnsamu nns BeIOOpa €MKOCTH, HCHONB3VEMOH HEHOCPEA-
CTBCHHO U1 0TOOpA MPoO U MX XPAaHCHHUA 10 Havyana NpOBCICHUS aHA-
JIU30B, SBISIOTC:

- IPEIOXPAHCHHE COCTaBa MPOOBI OT MOTEPh ONPEACTSICMEIX TTOKa-
3aTe/IcH WK OT 3arpsA3HCHUS APYTUMHU BEIECTBAMU,

- YCTOMYUBOCTD K SKCTPEMAIBHBIM TEMIIEPATYpaM H Pa3pyLICHUIO,
CIOCOOHOCTD JICTKO M IUIOTHO 3aKPBIBATHCS, HCOOXOTUMBIC Pa3MEpBbl,
topma, Macca;, MPUTOJHOCTh K IOBTOPHOMY HCIIOJB30BAHUIO;

- CBETOIPOHULIACMOCTB;

- XUMUICCKas (OHOIOTHYCCKAs) HHEPTHOCTh MATSPHAJIA, HCITOIB30-
BAaHHOTO JJISl NU3TOTOBICHHS €MKOCTH U €€ MPOOKH (HAIPUMEP, CMKOCTH
13 OOPOCUITUKATHOTO HITH H3BECTKOBO-HATPHEBOT'O CTEKJIA MOTY'T VBCIIH-
YUTh COACPKAHUC B MPOOE KPSMHUS HITH HATPUS);

- BO3MOXKHOCTh MPOBESACHUS OUUCTKH U 00pabOTKU CTCHOK, yCTpa-
HCHU NMOBCPXHOCTHOI'O 3arpA3HCHUA TAXKCIBIMU MCTAJUIAMU U PAAUO-
HYK/IHJAMHU.

HonyckaeTcs NpUMEHEHHE OJXHOPA30BBIX €MKOCTCH sl 0TOOpa
mpod.

Hns o160pa momyKUAKUX mpod HCIOIb3YIOT KPYKKH WK OVTHUIN
¢ WHPOKUM ropiaoM. EMkocTr ans npo6 Ha mapa3uToNOTHICCKUE MTOKa-
3aTC/IN AOJTKHBI 6LITL OCHAIICHBI INTOTHO 3aKPbIBAOIITUMUCA HpO6KaMI/I.

EmxocTH ¢ 3aKpy4HBaIOIINMHICS KPBIIKAMH JOJDKHBI ObITH CHA0-
JKCHBI UHCPTHBIMH TPOKIAAKaAMU. He A0MMyCKACTCAd MPUMCHATh PC3UHO-
BBIC MPOKIAOKUA U CMA3Ky, €CIH €MKOCTh NMPEAHA3HAYCHA U1 0TOOpa
mpo0 ¢ LEIbIO ONPEACTICHUA OPIraHUICCKUX U MUKPOOHOTOTHIECKUX M0~
KazaTeseH.

Hna  xpaneHuss npo0, COAEPKAIMUX CBETOYYBCTBHTCIIBHBIC
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HHTPESIUCHTHI (BKITIOYAs MOPCKHE BOJOPOCTH), MPUMEHSIOT EMKOCTH U3
CBCTOHCTIPOHHIIACMOTO HJIH HECAKTHHHYHOTO CTCKNIA C MOCICIYIOLIHM
Pa3sMCIICHUEM HX B CBCTOHCTIPOHHLIACMYIO Tapy Ha BECh MEPHOJ XpaHe-
HHS TPOOEL.

EmxocTt a1 npoO, mpeaHa3HaueHHBIX IS ONPEACICHUS MUKPO-
OHOIOTUYCCKUX TIOKA3ATENICH, JOKHBIL

- BBIACP’KUBATh BBICOKHE TEMIICPATYPhl IPH CTCPHIN3ALNH (B TOM
YHCIe MPOOKH U 3AIMUTHEIC KOIHIAYKH);

- IPEAOXPAHATh OT BHECCHI 3arPI3HCHUI,

- OBITh M3rOTOBICHBI U3 MATCPUANIOB, HE BIMSIOIIHX HA YKH3HCACH-
TENBHOCTE MUKPOOPTaHU3MOB;

- IMCTh IJIOTHO 3aKPHIBAIOIINCCS MPOOKU (CHIMKOHOBBIC HIH W3
JPYTUX MATCPHATIOB) U 3aLIUTHEIC KONIMAYKH (U3 aTFOMUHHCBOH (OIbrH,
IIOTHOM Oymaru).

[TpoGoOTOOPHHUKH JOIKHBI:

- MUHIMHU3UPOBATh BPEMsI KOHTAKTA MEXKY PoOoH U mpobooTOop-
HHUKOM;

- OBITH M3TOTOBJICHEI U3 MATCPHATIOB, HE 3arPs3HSIOMHX MPOoy;

- UMETh TTaJKHE TOBEPXHOCTH,

- OBITb CKOHCTPYHPOBAHBI H H3rOTOBICHBI PUMEHUTEIBHO K IPOGe
BOJBI AJIS1 COOTBETCTBYIOIICTO AHAIH3A (XUMHUCCKHI, OHONIOTHUCCKUI
WA MUKPOOHOJIOTHUCCKUH).

[TpoGel 0TOHparOT BPYYHYIO CHCHHUAIBHBIMU MPUCTIOCOOICHUIMU
WY ¢ IPUMEHCHUEM aBTOMATH3HPOBaHHOTo 00opyaosanus. [ Ipu paspa-
0OTKEC ¥ BHIOOPE ABTOMATH3UPOBAHHOTO OOOPYAOBAHHS sl OTOOpA
mpo0 BOJB! VUUTHIBAIOT CICAYIOIINE OCHOBHEIE (DAKTOPEI C YIETOM IPO-
rpaMmel 0TOOpa Ipod:

- IPOYHOCTE KOHCTPYKLIHH;

- YCTOWYIHMBOCTD K KOPPO3UH U OHOTIOBPEIKICHHSIM B BOJC;

- IPOCTOTA SKCILIYATALNH U YIIPABICHU;

- BO3MOXKHOCTb CaMOIPOU3BOIBHOW OYHUCTKH OT 3aCOPCHHS TBEP-
JBIMH YaCTHLIAMH;

- BO3MOKHOCTb U3MEPEHHS OTOOPAHHOTO 00beMa MPoOHI;

- obecreucHHE KOPPEISLMH aHATUTHYSCKHX JaHHBIX ¢ Mpobamu,
O0TOOPaHHEIMHU BPYYHYIO;

- EMKOCTH 4715 TPOO AOMKHBI ISTKO BEIHUMATHCS, OUUIIATHCS U CO-
OupathCs,

- 06ECTIEUEeHIE MUHUMATBHOTO 0&beMa mpobsl (0,5 av’);
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- obecreYCHHE XPAHCHHS ITPOOBI B TSMHOTE U O0CCICUCHHE XPaHe-
HUS TEMIICPATYPO- U BpeMsi3aBucux npod npu temmneparype 4°C Ha
MCPHOA HE MEHEE 24 4 mpu TeMIIeparype oOKpysKarotien cpeast 10 40°C;

- PEryJHpOBKA, MPH HCOOXOAMMOCTH, ABIKCHHUS JKHIKOCTH IS
MpeJOTBPAILCHUS pa3aciacHus dasz;

- HAJTMYIHE BBITYCKHOTO YCTPOWCTBA ¢ MUHUMAIBHBIM BHY TPCHHHM
JuaMeTpoM 12 MM B yCTaHOBIICHHOW 3aCIIOHKOM IO MIOTOKY UL IIPEIOT-
BPAILCHHS 3arPsSI3HCHUS U HAKOTLICHHUSI TBSPABIX YACTHII;

- BO3MOYKHOCTb IOBTOPHBIX MOCTYIUICHUN MPOO B OTACTBHBIC EMKO-
ctH 17151 0TOOpa npod;

- 3aIUTa KOHCTPYKIUU NPOOOOTOOPHUKA OT M30BITOYHOU BIAXKHO-
ctu (arMOChEPHOH U HCTIAPCHUH HCCIICAYEMOU BObI) U OT O0JIC ACHCHUSI
B XOJIOAHBIN IEPHUOJ rOJa.

O6opyaoBaHKe MEPESHOCHOTO MPOOOOTOOPHHUKA TOJIKHO OBITh JIeT-
KHM, 3AIUINCHHBIM OT BO3ACHCTBHsI aTMOCHEPHBIX SIBICHUN H MPUCTIO-
cOONEHHbIM K padoTe B IIHMPOKOM JHAINA30HE YCIOBHH OKPYIKAOLICH
cpepl.

JU1st mOArOTOBKHM OTOOPAHHOM MPOOH! K XPAHCHHIO B 3aBUCHMOCTH
OT OTPEIEIIEMOTO MOKA3ATE I MPOBOIAT IPH HEOOXOAUMOCTH:

- punpTpoBanue (LeHTpU(YrUpoBaHue);

- KOHCCPBALUIO;

- OXJIKICHHUS (3aMOPAKUBAHIC).

MeToabl KOHTPOIIS 3arpsa3HCHUS BOIHBIX 00BbEKTOB (Tabu. 9) Gonee
Pa3HOOOPA3HEI, YEM METOIBI KOHTPOJIS 3arPSI3HCHHST BO3AYLLTHOH CPEIbL,
TaK KaK KOHTPOJb Ka4eCTBA BOA MPOBOTUTCS MO PA3IHYHBIM TPYIIIIAM
nokazarencd. Hambonee pacmpocTpaHeHHbIC WHCTPYMCHTANBHBIE Me-
TOJbI KOHTPOJIS 3arpsi3HCHHUS BOIHOH CPEIBL.

Tabmauua 9
MeTo 161 KOHTPOJIS 3arPSI3HSHUS BOTHBIX O0BCKTOB
Merto onpeieeHust HanmenoBarue rmokasareneit
1 2
Atomuo-abeopbrmonnast | Cr, Al, Ag, Be, Cd, Co, Cu, Fe, Mn, Mo, Ni, Pb, V, Zn, Se,
criekTpooToMeTpust Hg, As
ATOMHO-S>MHUCCHOHHAS 7Zn, Cr, Sr¥', Se, Pb, Ni, As, Cu, Mn, Cd, Fe, B, Be, Ba,
criekTpopoToMeTpHst Al, Mo
DMUCCHOHHAS INIAMEHHAS Sr?**, Na", K, Ca?
boToMeTpHst
doTtomeTpust Si, Al, Ba, Mn, As, Pb, Ni, Fe, Cr (VI), Cd, Mo, NH", Cu,
Zn, pocdatsr, heroms, HGopMaIhAeTH T, HUTPUTLL, HUTPATH,
aHMOHaKTUBHBIE 1 IAB, nommaxpriaMut, IMaHupl, GTOPHUIBI
TypOummerpust CymnpdaTet
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Oxonuanue Taba. 9

1 2
OnyopumeTpust Al Be,B,F , Se, Pb, NOy, Cu, Zn,
dopmarsaerny, 6en3(a)mpen, [IAB
WK-cniektpodoToMerprst HedrenpoaykTs
TToTeHtmoMeTpHUS F,pH
(MoHOMETpHS)
WuBepcronHast 7n, As, Cu, Pb, Cd
BOJIETAMITEPOMETPHS
1K xpomartorpadust Xiopodpopm, JIJIT, xi1op3aMeriéHHbIe YITIEBOIOPOIBL,
HeTePOAYKThI, TOIYOI, KCHIOI, CTUPOIL, OEH3011
WonHas xpomarorpadust Hurpatsl, HUTPUTHL, CYIIb(aThl, XITOPHIBL, GTOPHUIBI
Turpumerpust XIIOpUBl, OKHCIIEMOCTh IIepMaHTaHaTHAS,
JKECTKOCTD 00Imas
I"paBumeTpus JKupsl, cyxoif ocTaTok, cyiabdarsl
Paymomerpust Pamonyxm ipl

Braromapst nCoib30BaHMIO COBPEMEHHOTO J1a00PATOPHOTrO 000pY-
AO0BaHUA MOXKHO JOCTUYD ITOJIYUCHUA OHCpaTI/IBHOI\/'I U TOYHOH I/IH(I)OpMa-
ITUU O COCTOAHUHU U YPOBHC COACPXKAHUA KOHTPOIUPYCMBIX BCINCCTB.

KonTpoabHbie Bonpocel

1. B KakuX HemsIX OCYMECTBILIETCS TOCYAAPCTBCHHBII MOHUTOPHHT BOJHBIX
0OBEKTOB?

2. HazoBuTe MEpONPHUATHA, U3 KOTOPBIX COCTOHUT TOCYAAPCTBEHHBIN MOHUTO-
PHHT BOJHBIX OOBEKTOB.

3. Kako# opranusanueii mpoBOAUTCS TOCY JAPCTBEHHBII MOHUTOPHHT BOHBIX
0OBEKTOB?

4. Kako# mokazaTteib BpeIHOCTH HA3bIBACTCS JTMMHTHPYIOIIHM

5. OnmnmTe cXeMy HCCIIETOBAHUI IO THTHCHHIECKOMY HOPMHPOBAHHIO XH-
MHYECKHX BEIIECTB B BOJC BOAHBIX OOBEKTOB.

6. PackpoliTe MOHATHE KOPHCHTHPOBOYHO JOMYCTHUMBIH YPOBEHBY.

7. IlepeuncnuTe MpaBuiIa MPOBEACHIS 0TOOPA IPOO BOABI M BHIOOPA EMKOCTH
C LIEIBI0 XPAaHEHHA U TPAHCTIOPTUPOBKH 00Pa3LOB.
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3ansaTue 16. Konrpoas 3arpsisHenust nous. OTéop npod
U MeTO/Ibl KOHTPOJIS 3arpsi3HEeHHUsI 0YB

I_Ie.m, SAHATHSA — U3YYUTHh MCTOABI MPOBCACHMA KOHTPOJIA 3arpA3HCHUA OB,
W3yunts nmpasuia oTdopa mpod u METOA0B KOHTPOILT 3aTPSI3HCHUS TIOYB.

OCHOBHBIMH KPHUTCPHIMH, UCIIOIB3YEMbIMU /ISl OLCHKH CTCIICHU
3arpsI3HCHUS [TOYB, JOJDKHBI ObITh MPEACIBHO JONYCTHMEBIC KOTHYCCTBA
(ITAK) u opuenTupoBouHsic nonycrumeie konmnuectsa (OAK) xumude-
ckux BemecTs B mouse o ['OCT 27593-88 «Iloussl. Tepmuns! 1 onpe-
JCICHUS», HOPMATHUBBI JOIYCTUMBIX KOJHYCCTB 3arps3HSIOIINX BE-
IIECTB B CMEXKHBIX NPHPOAHBIX CPEJAX U B CEIBbCKOXO3SMHCTBCHHOU
MPOAVKLMH, TOKA3aTeid  CAaHHUTAPHOTO  COCTOSIHMS — [OYB IO
I'OCT 17.4.2.01-81 «Oxpana npuponsl. [louss. Homenknarypa noka-
3aTesieli CAHUTAPHOTO COCTOSHUS.

K kareropuu 3arpsA3HCHHBIX CICAYST OTHOCHTD ITOYBBI, B KOTOPBIX
KOJIMYCCTBO 3arps3HSAIOLINX BEIICCTB HAXOAUTCS HA YPOBHE HITH BBILIC
MpeaCIbHO AOMYCTUMEBIX KOTHUYECTB. [ 10UBBI, OTHECEHHBIC K KATCTOPUH
3arpsi3HCHHBIX, JOJDKHBI HAXOAWTHCS IMOX MOCTOSIHHBIM KOHTPOJIEM
BHYTPHBEAOMCTBCHHBIX H TOCYAAPCTBEHHBIX CIy:KO KOHTpoJst. [1ouBsr
BBIBOUITCSI M3 3TOH KATCTOPHH M MOCTOSHHBIH KOHTPOJIb 3AMCHSICTCS HA
MEPUOUUESCKHIH, KOTJa KOJIMYCCTBO B HUX 3arpS3HAIOLINX BEIICCTB CTa-
HOBHTCS HIJKE JOMYCTHMOTO YPOBHSL.

Oco0oe BHUMAHHUC CACAYCT YACIANTh MOYBAM, MPUICTAIONINM K
NP ANPUSITHAM U O0BEKTaM MPOMBILLICHHOCTH, JKHTHIIHO-KOMMYHAITh-
HOT'O U CEIIbCKOTO X034UCTB, TPAHCIIOPTA, KOTOPBIE MO XapaKTEPy CBOCH
JCATEIBHOCTH MOTYT 3arpsA3HATE MOYBY MOCPEACTBOM BBHIOPOCOB, COpo-
COB, OTXOJOB, CTOKOB H OCaJKOB CTOYHBIX BoA. [Ipu nmpoBeacHNN KOH-
TPON 3a 3arpsI3HCHHUEM MOUB CIICAYET YUYHUTHIBATE KIACC ONACHOCTH XH-
muueckux semects mo 'OCT 17.4.1.02-83 «Oxpana npupoxsr (CCOIN).
[Tousrl. Knaccuduxamys XUMHYECKUX BELIECTB AN KOHTPOIIS 3arpss-
HCHHSD», CTCIICHb ONTACHOCTH MATOTCHHBIX U YCIOBHO-TIATOICHHBIX Opra-
HU3MOB U COOJIIOAATh CICAYIOINE TPSOOBAHKS:

- HCTONB30BaTh (PH3UKO-XUMHUYCCKHEC W OHONOTHYCCKHE METOXBL,
MO3BOJIMIOLIHE MOIYYHUTE JOCTOBEPHYIO KQUECTBEHHYIO U KOJTHYCCTBCH-
HYI0 HHOOPMALIHIO O HATMYHHM 3arpsas3Huresc B nouse. [Ipenensr oOHa-
PYKCHHSI KOHTPOJIUPYEMBIX BEIUECCTB JOKHBI ObITh HE BBILIC HOPMATH-
BOB JOIYCTHMOT'O KOTHYECTBA STHX BELICCTB B IOYBC;

- PeTHCTPHUPOBATE B JKYPHAIAX KAYCCTBCHHBIH U KOJMYCCTBCHHBIN
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coctaB, 00BEMBI U JaThl BEIOPOCOB, COPOCOB, OTXOMOB, CTOKOB H OCa/-
KOB CTOYHBIX BOA, MPUMCHCHUC CPCACTB XUMU3AIIUU € YKa3aHUCM 06’5'
cMa 1 aCCOPTUMCHTA (baKTI/I‘ICCKI/I OPUMCHACMBIX XUMHNICCKUX BCHICCTB,
pasMepoB 00pabaThiBACMON TCPPUTOPHH, CIOCOOOB M JAThl UX BHECE-
HHA,

- OTIPEACIATD KOJMUYCCTBO 3ArPS3HSIIONTHX BEIICCTR, CIIOCOOHBIX TIPH-
AaBaTh IIOYBC (I)I/ITOTOKCI/I‘{CCKI/IC CBOﬁCTBa, a TaKKC OKa3bIBATH OTPULIA-
TEIbHOE BO3ACHCTBUE HA KAUECTBO MOYBBI U PACTUTEIBHON NPOAYKIHA
B NOYBax, NMPCAHASHAYUCHHBIX IJId BO3ACIBIBAHUA CEJIbCKOXO3AHCTBCH-
HBIX KYJbTYP B YCJIOBHAX 3allTUIIICHHOTO I'PYHTA.

CanuTapHOE COCTOSHHE TMOYBBI — COBOKYITHOCTb (PU3HKO-XHMHYC-
CKUX U 6I/IOHOFI/I‘IGCKI/IX CBOMCTB NOYBBI, ONPCAC/TAOMINX KaYCCTBO U
CTCTICHB ¢¢ OC30MACHOCTH B SMTUACMHUCCKOM U THTHEHHYCCKOM OTHOTIIC-
HHUAX. XI/IMI/I‘{CCKOG 3arpA3HCHUC IMOYBLI — UBMCHCHUC XUMHUICCKOTO CO-
C¢TaBa IMOYBbI, BOSHUKINCC IMOJ IMPAMBIM HJINU KOCBCHHBIM BOSﬂeﬁCTBHCM
(akTopa 3eMIICTIONB30BAHUS (TIPOMBINIICHHOTO, CCNBCKOXO3SMMCTBCH-
HOTO, KOMMYHAJIFHOTO), BBI3HIBAIOIICE CHIDKCHUC €C Ka4eCTBA M BO3-
MOKHYO OTIACHOCTB JUTS 310POBBs HACcCACHUS. broaorndaeckoe sarpss-
HCHHC TIOYB — COCTABHAS YACTh OPraHWYICCKOTO 3arps3HCHUS, 00VCIOB-
JCHHOTO AMCCEMUHAIUCH BO30YAUTEACH MH(DECKIIHOHHBIX U HHBA3HOH-
HBIX 6OH63HCI\/'I, a TaKKC BPCAHBIMU HACCKOMBIMH U KJICIAMU, TICPCHOC-
YUKaMU BO30YAUTE/ICH OOIC3HU UEIOBEKA, JKUBOTHBIX U pacteHuid. [1o-
Ka3are/ny CAaHUTAPHOTO COCTOSHUS TIOYB — KOMIUICKC CAaHUTAPHO-XUMH-
YCCKHUX, MI/IKpO6I/IOHOFI/I‘IeCKI/IX, TCIBMHHTOJOIMYUCCKHUX, SHTOMOJIOTHYIC-
CKHUX XapPaAKTCPUCTUK TTOYBBI.

Bydepras cmocoGHOCTh MOYBBI — CIIOCOOHOCTh MOYBBI HOAACPKH-
BaTh XUMHICCKOC COCTOAHUC HAa HCUSMCHHOM YPOBHC IIPpU BOSﬂCﬁCTBHH
Ha MMOYBY IMOTOKa XUMHUICCKOI'0 BCIICCTBA. HpI/IOpI/ITeTHbII\/'I KOMIIOHCHT
3arpA3HCHUA IOYUBBI — BCHICCTBO HUJIN 6I/IOHOFI/I‘{CCKI/II\/'I arcHT, IIoAJICKa-
MUK KOHTPOIIO B TICPBYIO ouepean. DOHOBOE coAepikaHue (3arpssHe-
HHE) — COACPKAHWE XHMUYCCKUX BELNECTB B MOYBAX TCPPUTOPHH, HE
NOABCPraromMuXCs TCXHOTCHHOMY BOS,Z[CI\/'ICTBI/IIO HJIN UCHBITHIBAIOIITHUX
€ro B MUHUMATBHOH cteneHu. [IpenempHo momycTnMas KOHICHTPAITHS
XUMHUYCCKOI'0 BCIICCTBA B MOYUBC MPCACTABIIACT CO6OI\/'I KOMILICKCHBIH
MoKas3aTenb OC3BPEAHOTO TS YCIOBEKA COACPIKAHMSA XUMUUICCKHUX BC-
IICCTB B IMOYBC, T.K. UCTIOJIB3YCMBIC IIPU CC O6OCHOBaHI/II/I KpUTCpuu OT-
PaXarOT BOSMOXKHBIC ITYTHU BOSﬂCﬁCTBHH 3arpsA3HUTCIII HA KOHTAKTUPY-
IOIMHUE  CPEbl, OWONOTHUCCKYIO AKTHBHOCTH IMOYBHI M TIPOIICCCHI
e camoounineHus. O6ocHoBanue I1JIK xuMUUeCKHUX BEIIECTB B MOYBE
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GasupyeTcs Ha 4 OCHOBHBIX MOKA3aTE/IIX BPCAHOCTH, YCTAHABIHBACMBIX
SKCIICPUMCHTAIBHO. TPAHCIOKALMOHHOM, XaPaKTCPH3VIOIHM MIEPEX0
BEILIECTBA M3 MOYBBI B PACTCHUE, MUTPALIMOHHBIM BOAHBIA XapaKTepH-
3yCT CHOCO6HOCTB nepexoaa BCUICCTBA U3 IMOYUBLI B I'PYHTOBBIC BOABI U
BOJOUCTOYHHUKH, MHFpaHHOHHLIﬁ BOS,Z[yIlIHbIﬁ noKasarCyib BPCAHOCTHU
XapaKTePU3YET NMEPEXO BELICCTBA U3 MOYBbI B ATMOC(EPHBIH BO3AYX, U
OOIICCAHUTAPHBIA MTOKA3ATE/Ib BPSAHOCTH XapaKTCPU3YET BIMSHHC 3a-
IPSI3HSIOLICTO BELICCTBA HA CAMOOUHIIAIOIIYFO CIIOCOOHOCTD MOUBHI U €€
OHOIOTHYCCKY IO aKTUBHOCTE. [ Ipr 3TOM KaskabIi U3 myTeil BO3ACHCTBHS
OLICHUBACTCS KOJUYCCTBCHHO ¢ OOOCHOBAHHEM IOMYCTHMOTO YPOBHS
COACPKAHUS MO KKAOMY IOKA3aTeII0 BpeAHOCTH. HanMmeHbinmit w3
00OCHOBAHHBIX YPOBHEH COICPKAHUS ABISACTCS TUMUTHPYIOIINAM U IIPH-
Humaetcs 3a TTIK.

[porpamma oOcie10BaHMS MOYBBI ONMPEACSICTCS LCISIMH | 3a1a-
YaMHU HCCIACIOBAHMS C YUCTOM CAHHUTAPHO-3MHICMHUOIOTUYCCKOTO CO-
CTOSIHUS paliOHa, YPOBHSI U XapaKTepa TEXHOTCHHON HATPy3KH, YCJIOBUH
3emienop3oBanus. [lpu BeIGOpe 0OBEKTOB B MEPBYIO OUepPeIp 00CIC-
JAVIOT TOYBBl TEPPUTOPHUH MOBBIIIEHHOIO BO3ACUCTBUA Ha 300POBBE
HACC/ICHUs (ICTCKUE JOINKOJBHBIC, IIKOIBHBIC VIPCIKIACHHS, CCaUTCO-
HBIE TCPPUTOPHH, 30HBI CAHUTAPHOU OXPaHbl BOJOEMOB, MUTHEBOTO BO-
JOCHAOKCHUS, 36MJTH, 3aHATHIC IO CCAbXO03KYIBTYPBI, PCKPCALIMOHHBIC
30HBI U T.[.).

OT100p, TPaHCHOPTHPOBAHKE, XPAHCHUE, MOATOTOBKA K AHAIHU3Y U
aHaMM3 Mpod OCYINECTBIBICTCSI B COOTBETCTBHH C YTBEPIKAACMBIMU HOP-
MAaTUBHBIMU.

KOHTpOJ'Ib 3a 3arpsA3HCHUCM IOYB HACCICHHBIX ITYHKTOB IIPOBO-
JUTCSA C VIETOM (YHKIHOHATBHBIX 30H ropoaa. Mecra otbopa npob
MPEABAPUTEIBHO OTMEUAIOTCS HA KAPTOCXEME, OTPAKAIOIICH CTPYKTYPY
ropoackoro jangmadra. [IpoOHas miomaaka JOMKHA PACHOIAraThCs
HA TUIIMYHOM JUTS M3y4aeMoi Tepputopun mecre. Ilpu HEOoxHOPOIHO-
cTH penbeda MIomaIKyd BEIOUPAIOT Mo 3neMeHTaM penbeda. Ha Teppu-
TOPHIO, MMOUICKAINYIO KOHTPOJIO, COCTABISIIOT OMMUCAHHUE C YKA3aHHEM
aapeca, TOUKH 0TOOpa, 00IEero penbedha MUKpopatioHa, PACIOIOKEHUS
MECT 0T6opa " UCTOYHUKOB 3arpA3HCHUA, PACTUTCIIBHOTO ITIOKPOBA, Xa-
PaKTCpa 3CMIICTIONB30BaHUd, YPOBHA TPYHTOBBIX BOJ, TUIIA IIOYUBBI U
JPYTHX JAHHBIX, HCOOXOAUMBIX /IS MPABUIBHOMN OICHKH U TPAKTOBKH
PE3VABTATOB AaHATIH30B OOPa3LOB.

Ilpu xoHTpOdAC 3a 3arpsA3HCHUCM IIOYB  MPOMBIIIICHHBIMH
HMCTOYHUKAMHU IUIOMIAAKH st 0TOOpa mpod pacronararoT Ha ILIOIIATH
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TPEXKPATHOH BEIMYHHBI CAaHHTAPHO-3AIMUTHOH 30HBI BIOIb BEKTOPOB
poset BeTpos Ha pacctosamm 100, 200, 300, 500, 1000, 2000, 5000 M u
ooaee ot ucrounuka sarpssueHus (IOCT 17.4.4.02-84 «MeTtoast ot-
0opa U MOATOTOBKH MPOO I XUMHUYECCKOTO, OAKTCPUOTIOTHYECCKOrO,
TEIBMHHTOIOTHUICCKOTO aHATN3AY ).

Jns KOHTPONS CAHUTAPHOTO COCTOSIHHS MOYB ACTCKUX JOIIKOJb-
HBIX, ITKOJIBHBIX U JTCYCOHO-MPOPUIAKTUICCKUX VIPEIKICHUN, UTPOBBIX
IUIOMIAI0K U 30H OTABIXA OTOOP Mpod MPOBOASIT HE MCHES 2 pa3 B oA —
BECHOH M oceHbr0. Pazmep nmpoOHOM miomanku JOmKeH ObITh HE Oomnee
5 x 5 M. Ilpn xoHTpONIE CAaHUTAPHOTO COCTOSHUSA TIOUB TEPPUTOPHI JET-
CKHX VUPEKICHUN M UTPOBHIX ILIOMAA0K OTOOp Mpod MPOBOJUTCS OT-
JEJIBHO U3 TiecouHHL U obmiei Teppuropuu ¢ rayouns! 0-10 em. C kak-
JOU TIECOYHULIBI OTOUpacTcs ogHa 00beIUHCHHAS MPoda, COCTABICHHAL
n3 5 toueunsIX. [Ipn HEOOXOIUMOCTH BO3MOXKEH OTOOP OAHOH 00BN~
HCHHOU TPOOBI U3 BCEX MECOYHULL KA T0H BO3PACTHOU IPYIIITbI, COCTAB-
acuuaO# u3 §8-10 ToucUHBIX MPOD.

[Tpo6er mouBEl OTOHMparOT TUOO ¢ UTPOBBIX TEPPUTOPHHA KaXKIOU
rpymisl (0aHa OOBEIMHCHHAS U3 HE MCHEE MATH TOUCUHBIX), THOO OHA
oObeauHeHHAs npoda ¢ obmel Teppuropun u3 10 TOUCUHBIX, IPH 3TOM
CIIEAYET YIUTHIBATD HAHOOJICE BEPOSITHBIC MECTA 3arPsS3HCHUS TIOUB.

[Tpu xOHTpONE MOYB B PAHOHE TOUCHHBIX HCTOYHHUKOB 3arPsS3HCHHUS
(BbIrpeda, MycOPOCOOPHUKH H T.II.) MPOOHEIC IOMAIKH Pa3MepoM He
bonee 5 x 5 M 3aKIaIBIBAIOTCS HA PA3HOM PACCTOSHUU OT UCTOYHHKA U
B OTHOCHUTEIIBHO XHUCTOM MECTE (KOHTPOJb).

[Tpu n3yueHun 3arpsA3HEHAS OYB TPAHCIIOPTHBIMU MaruCTPaIsIMU
MPOOHEIC TUIOLMAIKU 3aKIaBIBAIOTCA HA MPUIOPOIKHBIX MOJI0CAX € VUe-
TOM penbeda MECTHOCTH, PACTHTEIBHOTO MOKPOBA, METEO- M THAPOIO-
TUYECKUX YCIOBUH.

[Tpo6st mouBs! 0TOHpAIOT ¢ Y3KHX Noa0¢ AnuHOH 200-500 M Ha pac-
crostanun 0-10, 10-50, 50-100 m ot momotHa moporu. QaHa CMEIIAHHAS
mpoba cocraBmsieTcs u3 20-25 To4eUHBIX, OTOOPAHHBIX C TIIYOHHEI
0-10 cm.

[Ipu oneHKE MOYB CEMTBCKOXO3AWCTBCHHBIX TEPPUTOPUN TPOOEI
MOYBH! OTOHMPAIOT 2 pasa B roJ (BecHa, oceHb) ¢ rmyOuHsl 0-25 cM.

Ha xaxnaeie 0-15 ra 3axkmanpiBacTcd HE MEHEE OJHOH IUIOIMAIKHU
pasmepom 100-200 m? B 3aBUCHUMOCTH OT peiibeha MECTHOCTH U YCIOBHIA
3emienop30oBadus. [lepeucHp moka3areacii XUMHUISCKOTO U OHONOTH-
YECKOrO 3arps3HCHUS MMOYB ONPEACICTCSI HCXOAS U3

- IIETICH U 33/1a9 UCCIICIOBAHUS,
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- XapakTepa 3eMJICTIOIb30BAHMUS,

- crieU()UKYU UCTOYHHKOB 3arPsI3HEHUS, OMPSACISIOINX XapaKkTep
(cocTaB 1 YPOBCHB) 3arpsI3HCHUS H3y4aCMOU TCPPUTOPHH,

- MPHOPUTECTHOCTH KOMIIOHCHTOB 3arPsi3HCHUS B COOTBETCTBHU CO
cruckom ITJIK u OJIK xuMudeckux BEIECTB B MOYBE U MX KJIACCa Orac-
Hoctu o 'OCT 17.4.1.02-83 «Oxpana npuponst. [Tousa. Knaccuguka-
LU XUMHUYCCKHUX BEIICCTB AJIs1 KOHTPOJIS 3arPsA3HSHUS .

OnpeeneHne KOHICHTPALMI XUMHUYCCKUX BEIIECTB B MOYBE MPO-
BOJAUTCSI METOAAMH, UCTIOIR30BaHHBIME mpu oOocHoBanuu [1JIK (O/1K).

KonTpoabHbie Bonpocel

1. Kakue mo4BbI OTHOCSITCSI K KATETOPHH 3aTr PA3HCHHBIX?

2. PackpoOiTe NOHATHE KCAHUTAPHOE COCTOAHUE MOYBBI».

3. Ha3oBHTE OCHOBHBIE MOKA3ATEIN CAHUTAPHOTO COCTOAHHUSA TIOYBBIL.

4. Jlatite XapakTEpHUCTHKY MOHATHA «Oy(pepHAST CIIOCOOHOCTD IIOYBED».

5. Onmmwre TpaBuia MPOBEICHIS 0TOOPA IIOYBCHHBIX 00PA3II0B B 3aBHCUMO-
CTH OT HA3HAYCHHSL.

6. Ha ocHOBaHUHM KaKUX MOKA3aTelc ONMpeacseTcs MEPEUEHb NOKAa3aTeIch
XHMHYECKOTO W OMOIOTHYECKOTO 3arpsI3HEHUS TOYB?
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I'noccapuii

Anamutaveckast xumusi (AX) — HayKa 0 METOAAX aHATN3A, 3aAa4CH
KOTOPOH gBIIsIeTCA paspaboTka UX TEOPETHICCKOTO OOOCHOBAHMS, CO3a-
HHE HOBBIX H COBEPIICHCTBOBAHUC CYLICCTBYIOIUX METOIOB.

AHATUTHYECKHII CHIHAN — CBOMCTBO ONPEACISCMOro BELICCTEA,
MO3BOJIAIONICE €r0 OOHAPYKHUTD U (WJIH) U3MEPUTH KOTHYECTBO.

AMQHUNPOTOHHBIE PACTBOPUTEIH — CHOCOOHBI KAK OTAABATH, TAK U
MPUHHUMATh MPOTOHHI (BOJA, CIMPTHI, KETOHBI, HUTPWIEL U Ap.). Bene-
CTBA C TAKUMH CBOHCTBAMH Ha3bIBAIOT aMm(onutamMu unn aMmpHUIpOTOH-
HBIMH.

ATOMHO-a0COPOLHOHHBII AHAJIH3 — METO/ AHATUTHICCKON XUMUH,
OCHOBAHHBIN Ha CCNICKTHBHOM MOTJIOIICHUH 3NCKTPOMATHUTHOTO H31Y-
YCHHS ONPEACIICHHOH AJMHBI BOJTHBI CBOOOJIHBIMHU OT BCEX MOJCKYJISP-
HBIX CBSI3¢H HEUTPAJbHBIMHU ATOMaMH ONPEAEISIEMOTO 3ICMEHTA.

Bbuoanarnocruka [oT rp. bios — xKU3Hb U diagnosticos — CHOCOOHBIHA
pacrno3HaBaThk| — BEISABICHHUC MPUYHMH WK (GAKTOPOB U3MEHEHUS COCTO-
SIHUS CPEBl HA OCHOBE BUIOB OHOMHIUKATOPOB € Y3KO CHCUU(UIHBIMU
peaKkMsIMHU U OTHOLICHUAMH. BrimrouaeT OHOMHIUKALIHIO ¥ OHOTECTHPO-
BaHHC.

BuonHgukanusa — OICHKA KAYCCTBA MPUPOTHON CPCIBI MO COCTOS-
HHUIO ¢¢ OHOThI. BronHuKays ocHOBaHA Ha HAOMIOACHUH 32 COCTABOM
U YUCIICHHOCTBIO BUAOB-UHAHKATOPOB.

TIocynapcrBenHas ciy:k0a ananurudeckoro koutposs (I'CAK) —
CHCTCMa, MO3BOJAIOMAS TMOIYYUTh AAHHBIE O XUMHYCCKOM COCTAaBC
(perxe — XUMHUYECKOM CTPOCHUH BCIIECTB), KOTOPBIC HCOOXOAMMBI [JIst
MaTEepPHAIBHOTO MPOU3BOACTBA, PALMOHATBHOTO HCIOIb30BAHUS MPH-
POIHBIX PECYPCOB U OXPaHBbl OKPYIKAOIICH CPEAbl, HAYIHBIX HCCICAO-
BaHUU.

I'ocynapcrBennsiii orpacnesoii crangapt (I'OCT) — peruonans-
HBIH CTaHJAPT, MPUHATHIH MeXrocy1apcTBEHHBIM COBETOM TI0 CTaHAap-
Thzanuy, Metposorud u ceprudukanun Coxpykectsa HezaBucHMBIX
I'ocynapers. Ha teppuropum EBpasmiickoro 3KOHOMHHECKOTO COO3a
MEKTOCYJAPCTBCHHBIC CTAHAAPTHI IPUMCHSIOTCS JOOPOBOIBHO.

I'pagyupoBounblii rpaduk — CTPOAT HA MHIUTHMETPOBOM Oymare
WU B 3JCKTPOHHOH (hopme npu momomun Excel, otknaapisas Ha ocu adc-
LHCC, VKA3aHHYIO B METOJHMKE OMPEACICHHUS KOHLICHTPALMIO, & [0 OCH
OpPAMHAT — H3MEPCHHBIC 3HAYCHUS ONTHICCKOH ITOTHOCTH.
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Jucnepraposanue (0T nart. dispersio — paccesHUE), IMYAbIHPOBA-
HHE, IMYJIbIALHS — TOHKOC H3MEIbYCHUC TBEPABIX TCJ HIIH )KUAKOCTCH,
B PE3VIBTATE YECTO MOMYYAOT MOPOLIKH, CYCNCH3MH, 3Myibcuu. [Ipu
JUCTICPTHPOBAHUH TBEPABIX TEM MPOUCXOAUT UX MEXAHHUYCCKOE paspy-
menue. B naGopaTtopusax ¥ HpOMBILMUICHHOCTH ISl AUCTICPTHPOBAHUS
TBEPABIX TET UCIOIb3YIOT MEJIBHHULIBI PA3THYHBIX BHAOB (BUOpALMOH-
HBIC, IIAPOBHIC, CTPYHHBIC U IP.), AT )KUAKOCTCH MPUMEHSIEOT TOMOTC-
HH3ATOPBI, BBICOKOCKOPOCTHEIE MEIIAIKH MPOMNCIUICPHOTO HIH TypOHH-
HOT'O THIIA.

Juana3zon omnpeaensieMbIX COAEpPKAHHH — 3TO JHANA30H KOMH-
YECTB, BBUIBISCMOTO B XOA€ aHAIN3A BEIIECTBA, KOTOPBIE MOXKHO H3ME-
PHTh JAHHBIM METOOM.

HK-cnekTpockonusi — METO UCCIICIOBAHHUS BEIIECTB, OCHOBAHHBIH
Ha nornowmeHun uHppakpacuoro (MK) nznyueHus ncenexyeMeIM Belle-
ctBoM. KonebarenpHble JBIKEHHS, TPOUCXOAMIINE B MOJICKYIaxX B Ipe-
JI€1axX OCHOBHOTO 3JICKTPOHHOTO ypoBHs, nposisioTes B UK obmactu
CIEKTPA, MO3TOMY 3TH CIICKTPbI HA3BIBAIOT KONCOATCIbHBIMH.

Bocnpoussoaumocts — (reproducibility anrn. replication) — 6mu-
30CThb APYT K APYTY OTACTbHBIX 3HAYCHHUH B CEPHH PE3yIbTATOB IOBTOP-
HBIX (MApaICIbHBIX) H3MEPCHUM, CTCMCHb Pa3dpoca OTHOCUTEIBHO
CpeaHero.

BonbTamnepomeTpHsi OTHOCUTCS K 3NMCKTPOXHMUIYICCKAM METOIAM
aHaTN3a U UCCICAOBAHUS, KOTOPHIC OCHOBAHBI HA U3YYCHHUU H HCIIOMb-
30BaHHU MPOLECCOB, MPOTCKAKOINX HA TOBEPXHOCTH 3JICKTPOA WUIIH B
MPUBICKTPOIHOM CIIOC.

Bpemennoii npunuun — yacrora HabaOACHUN 1 cOopa uHbopma-
UM BO BPEMCHU B CUCTCME MOHHUTOPHHTA, TIOTHOCTBIO ONPEACISCTCS
JUHAMHKOM HAOIIOaeMbIX (H3y4aCMbIX) MPOLIECCOB

Ipenest 00HAPY2KReHHST — 3TO HAUMCHbINEE KOJTUUSCTBO (Macca, KOH-
LCHTpALMsI) ONPEACIICMOrO BEINECTBA, MPH KOTOPOM BELICCTBO VBC-
peHHO OOHapyx)uBacTCs (MACHTU(DHUIUPYETCS) JAHHBIM METOAOM BO
BCEX MOBTOPHBIX 3KCIICPUMEHTAX

Orpacaesoii cranpapt (OCT) — ycTanaBnuBacTcs Ha TC BUABI IPO-
IYKLWH, HOPMBI, IPaBUJIa, TPeOOBAHMS, MOHATHS 1 0003HAUCHHS, PETIa-
MEHTAIUS KOTOPBIX HEoOXoauma I 0o0eCTeUeHHsT KauecTBa MpoayK-
LMY JAHHOM OTpaciu.

OO0yuarouii IPHHLMI — C TCUCHUEM BPEMCHHU B CUCTEME padoTa-
IOLICT0 MOHHUTOPHHIA KadeCTBO MPOTrHO30B H  3((EKTHBHOCTD
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VIIPaBJICHUS JOJDKHBI 3aKOHOMEPHO YIYYINAThCA, CHCTEMa MOHHUTO-
PHHTa BO BPSMCHH JO/DKHA HEMPEPBIBHO COBCPIICHCTBOBATHCS U CTPO-
UTBCS KAK «CaMOOOYIArOIAIC» CUCTEMA.

Karanuzaatop — XUMHUYECKOE BELIECTBO, YCKOPSIIOLIEE PEAKLHIO, HO
HE PacXOAVIOIIEECs B MPOLECCE PEAKLIHH.

KauecTBeHHbIii aHATH3 — HIMEET CBOCH LICNBIO OOHAPYKCHUE Ompe-
JCJICHHBIX BELICCTB WM HX KOMIIOHECHTOB B aHAITU3UPYEMOM OOBEKTE.

KBanTometp — mpubop, MOCTPOCHHBIN MO cXeMe crekrporpada, HO
PETHCTPUPYETCS HE BECh CIICKTPATIbHBIN HANIA30H, & OTACIbHBIC JTHHHH,
Ha MeCTe (OKYCHPOBKH KOTOPBIX ycTtaHoBicHb DY (B 3apyOexkHBIX
KBAaHTOMETPAX YHCIIO TAKHX KAHAIOB MOKET ObITh mopsiaka 80).

KoHuenTpanusa — 310 BeMMUMHA, NOKA3bIBAIOIIAS KOTHICCTBCHHOC
COJEpIKAHUE OJHOTO BEIIECTBA B APYTOM B OTHOCHTCIIBHBIX CIMHHULAX,
TaKHX, KaK

- mpoueHT (%), BBIPKAOIINN YHCIO YaCTCH JAHHOTO BELNECTBA HA
100 gacTeit Apyroro (MK BCErO) BEIICCTBA;

- mpomuuie (%, pm) — Ha THICSUY YACTCH;

- porpomuie (%, ppm) — HA MIJIJTHOH YacTeH;

- mpoOuLIe (PB) — HA MUJLTHAP/ YACTCH.

MonsipHasi KOHLEHTpaUHs SKBHBaleHTa BemecTsa X (ObiBIIas
HOPMAJBHOCTh V), BRIPAKCHHAS B MOJIB/AM® (MOJIB/JI), MOKA3BIBACT KO-
JAUYCCTBO SKBUBAJICHTOB BeIecTBa X, comepsxkameecs B 1 av® (1 1) ero
pacTBopa.

Metoa poGaBoxk — mpeAcTaBIICT cOOOHM PAa3HOBHUIHOCTH METOAA
cpaBHeHus. OQnpeaeiacHue KOHLCHTPALHMH PacTBOPa STHM METOIOM OC-
HOBaHO Ha CPaBHECHUM ONTHYCCKOW IIIOTHOCTH UCCIEAYEMOT0 PacTBOPA
U 3TOTO K€ pacTBopa ¢ A0OABKOHM W3BECTHOTO KOJIHUYCCTBA ONPEACIsic-
MOTO BEIIECTBA.

MoHoxpoMaToOp — CIEKTPATbHEIH ONTHKO-MEXaHHUECKHH MPHOOP,
NPCAHAZHAYCHHBIA /151 BBIACICHHS MOHOXPOMATHUYCCKOTO H3TYUCHHSI.
[TpuHIun paGoTE OCHOBAH HA AWCICPCHH CBETA.

IIpocTpaHcTBEeHHBII NPHHIUI — TPOCTPAHCTBEHHAS CTPYKTYpA CH-
CTEMBI MYHKTOB HOMy4YcHUs! nHopmauuu. Gopmupyercst B 3aBHCHMO-
CTH OT BHAA MOHHTOPHHTA U ONPEACIICTCS NTPHUPOIHBIMHU TCOIOTHYC-
CKUMH M HHXCHCPHO-TCOJOTHUICCKUMHA OCOOCHHOCTSIMH TCPPHUTOPHH,
THUIIOM U OCOOCHHOCTSIMH HHXXCHEPHBIX COOPY)KCHHH HA HEH, a TaKKe
COCTOSIHUEM Ha HEH SKOCHCTCMBL.

IpoToduabHbie pacTBOpHTENH (OT JAT. IPOTOHOTIOOAIINE) — CHO-
COOHBI IPUHUMATh MPOTOHBI B MPOLIECCE PACTBOPCHUS. JTO, HAIPUMED,
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JKUIKHNA aMMHUaK, TAPUANH, THAPa3HH | ap. OHHU YBETHIHBAIOT KUCIOT-
HOCTb PACTBOPCHHBIX BCLICCTB.

HosuxpomaTtop — ontUuecKuil TprOOpP, KOTOPBIH NPeAHAZHAYUCH IS
MPOBEACHHUS OJHOBPCMCHHOTO HAOIIOACHUS MHOTHX Y4aCTKOB CIICKTPa.
MoskeT BBICTYHATE KaK 4acTh NMpUOOpa WM HPEACTABIATH CAMOCTOS-
TENBHOE YCTPOHCTBO. [ ckaHUpOBAaHMUS CEKTPa HOBOPAYUBACTCS AKC-
MEPIUPYIOMNN 3NIEMEHT HIH CIICHHATBHOE 3¢PKAIO.

HorpeuiHocTs H3MepeHHs] — OTKIOHCHHE M3MEPEHHOTO 3HAUCHHS
BCJIUYMHEL OT ¢€ HUCTHHHOrO (zeiicTButensHOro) 3naucHus. [lorpemi-
HOCTb H3MEPCHU SBILIETCS XaPAKTCPHCTHKON TOUHOCTH U3MEPCHHSL.

Crnexkrpockon — npubop AjIs BU3YAJBHOTO HAOTIOACHUS CIICKTPOB
W3TYYCHUS U MOTIOMIEHUS, MOCTPOSHHBIH O cXeMe criekTporpada, npu-
MEHIEMBIH A5 KAYECTBCHHOTO AHATN3A B METAIUTYPIHH, OHOJIOTHH, Me-
JTULITHE .

Cuoexrpometp — npubop ¢ HOTOIICKTPUUSCKON PErUCTPALMCH, MO~
CTPOCHHHBIH MO CXEME MOHOXPOMATOPA ¢ HEMPEPBIBHEIM CKAHHPOBAHUEM
CIEKTpa.

Crnexrpodoromerp — mpubop, MPEIHAZHAUCHHBIN A/151 A0COPOLIHOH-
HOT'O KOJTMYECTBEHHOTO aHATIH34, YaIle BCETO 3TO ABYXJIYUCBONW MPHOOP,
B KOTOPOM IMPOU3BOJUTCS CPABHCHHE ABYX MOHOXPOMATHYCCKUX IMyY-
KOB, OAMH W3 KOTOPBIX MPOLICT Yepe3 HCCACAYEMOE BEIECTBO, a APY-
roii — uepes STaloH.

CeJIeKTHBHOCTb — KPUTCPHH, IPUMCHSICMBIH B XHMHUH IS KOJTHYC-
CTBCHHOW OLICHKH 3((CKTHBHOCTH MPOTCKAHUS LICTICBOM PEeakLUu MpU
HAJIMYUU MOOOYHBIX MPOLECCOB. PaznuyaroT NOTHYIO, WIH HHTETPAITb-
HYIO CEJICKTHBHOCTE, ONPEICIIEMYIO KAK COOTHOLICHHE MEKIY KOHYC-
CTBOM IMOJYICHHOTO LIETICBOT0 MPOAYKTA U BCEX MPOIYKTOB NPOLIECcca, a
TaKKe MCHOBCHHYIO, WH JU(PepeHIHATBHYIO CEICKTUBHOCTD, ONPEAC-
JSIEMYIO KaK COOTHOIICHHE MEKAY CKOPOCTBIO LIENCBOH PEakMK U CKO-
POCTBIO PacX0OA0BaHMS UCXOTHOTO peareHTa. CeNeKTHBHOCTE TAKXKE SIB-
JSIETCS OHOM U3 OCHOBHBIX XapPaKTCPUCTHK KaTaIU3aTopa.

CTpyKTYpHO-0PraHM3allHOHHLIH MPHHIHI — CHCTEMa MOHHTO-
puHra mroboro ypoeHs. SBIASCh MHOTOYPOBHEBOW HEpapXUUCCKOI
CTPYKTYPOH, JOTKHA CTPOUTHCS C VIETOM B3aUMOJCHCTBUS C BHICIIUMHU
CHUCTEMaMH ¥ HU3IINMH MOJCUCTCMAaMH.

CTpyKTYpHBIil aHAJIH3 — YCTAHABIUBACT CTPYKTYPHYIO GOPMYIY
OPraHUYCCKOTO BEIIECTBA WM €€ OTACTBHBIC CTPYKTYPHBIC 3IIEMCHTEHI
(BOHHBIC M TPOWHBIC CBSI3U, LUKJIBI U TAK JAJICE).
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CnyuaiiHble HOrPeIHOCTH — 3TO T, KOTOPHIC BEAYT K HE3HAYH-
TENBHBIM OTKJIOHCHISIM PE3YIbTATOB MOBTOPHBIX U3MEPCHHI OT UCTHH-
HOTO 3HAUCHHS MO MPUYMHAM, BOZHUKHOBCHHEC KOTOPBIX BBUICHHUTH H
VIECTh HEBO3MOXKHO (HampuMep KoJaeOaHUs HANPSDKCHHS B SJICKTPO-
CCTH, HACTPOCHUEC AHATUTHKA U T.I1.).

IKCOPeCcCHOCTH METOAA — ONPEIACICTCA 3aTpaTaMH BPEMCHH Ha
aHAITN3 MPH €r0 HCIOIb30BAHHH.

PyHKUHOHANBHBIHA NPHHIHI — MOHHTOPUHT (QYHKLHOHHUPYET BO
BPEMCHH KaK B3aUMOCBSI3aHHAS H B3aUM0OOOYCIOBICHHAS CUCTEMA LICTIH
MOCTOSIHHBIX HAOMIOCHHUN, OLICHKH, IPOTHO3a U YITPABICHHSL

®otomerpus (0T rped. photos — CBET U TPEU. metréo — U3MEPSIO) —
3TO pa3Aes o0IueH GU3NKY, 3AaHUMAIOIIUNICS H3MCPESHHUEM CBETA.

Xpomartorpagus — 310 GUINKO-XUMHICCKHUA METO Pa3ACICHHUs Be-
[ICCTB, OCHOBAHHEIA HA PACHPEACICHHH KOMIIOHCHTOB MCKAY ABYMS
(dhazaMu — MOJBMIKHON U HETIOIBUKHOM.

XpomaTorpamMmma — 3TO 3apETHCTPUPOBAHHAS BO BPEMEHH NIOCIEAO0-
BaTEIBHOCTh MOKA3aHUH peructparopa. Kaxxaomy pazaencHHOMY KOM-
MOHCHTY CMECH COOTBETCTBYET CBOM MHMK HA XPOMATOIPAMME.

Henepoii npuHIun — cucremMa 1r000r0 MOHUTOPUHTA JOIKHA CTPO-
UTbCA € YIETOM JOCTHIKCHHS €0 KOHCYHOU LETH — ONTHMHU3ALUH
VIIPaBJICHHUS, YTO JOCTHracTCs Ha 6a3¢ MPOrHO3HBIX OLICHOK €¢ PA3BUTHS
MyTEM BRIPAOOTKH ONTUMAIBHBIX YIPABJSIOMINX PEMICHUH U PEKOMEH-
JALu.
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IIpeagnciosue

YcioBEK, BOOPYKCHHBIM TCXHUKOW W CTPCMSIIMACI K MAaKCH-
MaJIBHOMY TOTPEOJICHHIO, CTAl CAMBIM OIMACHBIM JKHBBIM CYLICCTBOM
Ha TiaHetre 3emisd. OH HE TOJBKO VHHUTOXKACT PEAKHE BHIBI JKUBOT-
HBIX M PACTCHHH, HO U HU300peTacT BCe O0JIee Pa3pyLIMTEIBHEIC BHIBI
OPYXKHS MAacCOBOTO MOPAKCHHS, BKIHOUAL IACPHOC, GAKTCPHOIOTHYC-
CKOE€, XUMHUYECKOE, TCKTOHHUIECKOE, KITUMATHICCKOE U AP.

Heo6xoanmMocTs H3MEHEHUS MOBEACHUS YEIOBCUCCTBA MPUBOIUT
K MOSIBIICHHUIO HOBOTO «3KOJIOTHYCCKOT0» CTHIIS MBIIIJICHHUS H SKOJIOTH-
3allUM BCEH CHCTEMBl 3HAHUH. JKOJIOTHS BHEAPICTCS HE TOIBKO B €CTE-
CTBCHHOHAYYHBIC HIH TCXHUYCCKUEC MUCLMIUIMHEL, HO U B TYMaHUTap-
HBIC. DKOJOTH3alHsl S3KOHOMUKH TpUBEIa K (OPMHUPOBAHUIO HECKOIb-
KHX HOBBIX OOJNAcTel MCCICIOBAHUA, COOTBETCTBYIOIIUX Pa3THYHBIM
CTaausAM MpoLecca IPUPOIONIONb30BaHus. B 310 cBA3M Ha mepBoe Me-
CTO BBICTYIACT IPAMOTHOC, PALMOHATIBHOC MPHUPOAONONb30BAHHE H
OoXpaHa NPUPOIHOMN OKPYKAIOIICH CPEABL.

Llenbro u3maHus METOTUYCCKUX VKA3aHHH SABIICTCS (OPMUPOBa-
HHE Y CTYACHTOB MPCIACTABICHHUN O B3aMMOOTHOLICHHSIX YCTIOBCUCCKO-
ro OOIIECTBA € OKPYIKAIOIICH cpenoil; popMupoBaHre HOBBIX LICHHOCT-
HBIX OPUCHTALMH MO PATHOHATEHOMY OTHOLICHHIO K IPHPOIHOH cpeae,
HACCJICHHIO, XO3SMCTBY, YCIOBCKY, HANPABICHHBIX HA H3yUCHHUC BO3-
MOKHOCTEH JOITOBPEMEHHOTO, SKOJIOTHUECKH OC30MACHOr0 UCIOMb30-
BaHUs Ojar MPUPOIBl AT PAa3BUTHS OOIIECTBA B OOCTAHOBKE MOIIHBIX
U PacTVIOUX aHTPONOT'CHHBIX HArPY30K HA IPHPOTHYIO CPEAY.

[IpakTHyeckne 3aHATHS MPOBOMATCS MAPAICIBHO C TCOPETHYC-
CKHM KYPCOM, YTO JACT BO3MOKHOCTb INIyOXKE U MOJTHEE YCBOUTH MaTe-
pHan, BHUKHYTE B 9KOJOTHYCCKHIE MPOLICCCHI U SBICHUSL.



3AHATHE 1
Hcropuuecknii u reorpaduiecKuii THNBI
MPHPOAONOJIb30BAHHS

ILlenv 3anamusn; v3ydanuth KIaCCU(PUKALMIO THIIOB MPUPOAOIO/Ib-
30BaHUI

Hcemopuyeckuii mun npupoo0onoiv306anus

BaaumozeiicTBre YeIOBEUCCKOrO OOIIECTBA ¢ OKPYKAIOIICH Cpe-
Jo# — KIrodeBas npodiaema reorpadudaeckoii (M HE TOBKO reorpadu-
YCCKOH) HayKH, OCTAIOLIAACA B LICHTPE €€ BHUMAHUA CO BPEMEH aHTHUY-
HOcTH. OOIICMPHU3HAHHO, YTO YEJIOBCYCCKOE OOIIECTBO MOTJIO Pa3BH-
BaThCA TOJBKO B paMKax MPHUPOAOIOIb30BAHMA, T.€. CHCTEMBI B3aHMO-
OTHOIIEHUH YeJIOBEKA C MPUPOJOH, CKIAABIBAIOLINXCSA B COOTBETCTBHH
C XapakTepoM HCTOPHYCCKUX, COLMHATBHBIX U reorpadpuueckux ycio-
BUIL.

Paznnbaror HECKONBKO THITOB IPHPOJOTIONB30BAHMA, PAa3IHIAIO-
IIFEC HE TOJBKO 0 BEINYHHE BAJIOBOTO HAITMOHAIBHOTO TIPOAYKTA Ha
AyIIy HACEICHHA, HO W IO XapakTepy HCIONb3YEMBIX HCTOYHHUKOB
SHEPTHHU H CYIIECTBYIOIIUX TCXHONOTHH. B cooTBeTCTBHH € 3TUM TIpH-
3HAKOM BBIJEISIOT CIICAVIOIINE 3TAITBl U THIIBI IPHPOAOTIOIB30BAHMS:

KaxxaoMy mCTOpHHMECKOMY 3TaIly COOTBETCTBYET OIPEACIEHHBIN
HMCTOPHYECKHUH THIT IPUPOJOTIONb30BAHHU.

1. Ucropraeckuii THI MPUPOAONIOIB30BAHMA, BKIIOYAIOIINHN B Ce-
081 CcICAYIOMHKE €ro PA3HOBUIHOCTH (HOATHUIIB):

1.1 lomHmycTpHanbHBIHM, CYIECTBOBABIINI C JPEBHCUINHNX Bpe-
MEH. XapaKTepHU3yeTcs TOCMOJCTBOM MYCKYJIBHOHN CHJIBI YEIOBEKa U
JKUBOTHBIX B KAUCCTBE HWCTOYHUKOB JHEPTHH, & TAKKC HATYPATBHBIX
MPOXYKTOB B MPOU3BOACTBE U MOTPCOICHUH.

1.2 UnnycrpuaibHBIN, BOHUK U3 AOMHAYCTPHAIBHOTO B PE3YIIb-
TAaT¢ TPOMBILIJICHHOW PEBOTIONMN, mpowmsomeamed B 18-19 Bekax B
HauOoee MePEAOBHIX CTPAHAX, HECKOIBKO MO3KE — B CPCAHCPA3BHUTHIX.

Hanxeii noaTun 6a3upyeTcs Ha TOIUTHMBHOW DHEPTETHKE H MeEXa-
HH3UPOBAHHOM HM3TOTOBICHHUU MPEIMETOB MPOHM3BOACTBA U MOTpelIie-
HHSL.

ITonoxurenbHON CTOPOHOW AAHHOTO THIIA MPHPOOTIONb30BAHUA
OB O3HAMCHOBAH PE3KUM BO3pPacTaHHUEM OOBEMOB MPOU3BOCTBA,
YCKOPHBIIME IKOHOMHYECKOE M COLMAIBHO-TIOINTHIECKOE PA3BHUTHE,
BO3PACTAaHUE IMOJIUTHICCKOTO H COLMATBHOTO PA3BUTHS.
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OCHOBHBIMH TIPOOJIEMAMH SIBJSUTHCh HUCTOINCHUE MPUPOAHBIX Pe-
CYPCOB U HHTCHCHUBHOE 3arpsi3HCHUE BCEX CPE.

1.3 TlocTuHaycTpHanbHEIA, BO3HUK W3 HHAYCTPHUATIBHOTO BOBpE-
Ms, KOrja oOOIIECTBY VyAANOCh PEIIMTh OCTPHIC  COLMAIBHO-
IKOHOMUYCCKUE MPOOIEMBI U JOCTHYb YCTOHYHUBOTO MATCPUATIBHOTO
01aroCOCTOSTHUS MPESOOIATAFOIICH YACTH CBOUX IPAXKIAH.

JaHHBI TOATUN TPEANOJIAracT, Kak MHHHMYM, NpeoOIamaHue
BO30OHOBUMBIX (QIBTCPHATHBHBIX) UCTOYHHUKOB SHEPrHH U aBTOMATH-
3UPOBAHHBIX TPOU3BOJCTB.

Teozpadpuueckuii mun npupodononvzoeanus

BaanmoeiicTBHEe €CTECTBCHHBIX MPUPOIHBIX YCIOBHH H XapakTe-
pa JeAaTenbHOCTH 4enoBeka (GOPMHUPYIOT (YHKIHOHATBHBIC THIIBI HC-
MOJb30BAHU TCPPHUTOPUH, HIX THIBI NPHPOAOIOIb30BAHH, MPUCYT-
CTBYIOLIHE MOCTOSHHO, HO MO-PA3HOMY MPOSABISIONINCCS HA PA3THIHBIX
HUCTOPHYCCKHX HTArax.

B xaxxgom u3 reorpaduyeckux THUIOB NPHPOIOIOIB30BAHHUS CY-
LICCTBYIOT CBOHM MPOOJIEMEL, CBI3H ¢ Tpanc(hopMauuei MOTOKOB BEIle-
CTBA U SHCPTHHL.

Knaccudukammsa reorpaduueckux THIIOB HPHUPOTONONB30BAHUS
paspabotana A.b. bacamukacom B 1977 rony u BKIOYAECT psAx NOATH-
OB ¥ BHIOB.

2.1. TlpoMbinuieHHO-YPOAHUCTUICCKHI TOATHI TIPHPOAOIIOB30-
BaHHS — 3TO TOPOJA W MPOMBILUICHHBIC 30HBI: IYHKTH H apeasbl KOH-
LCHTPALWH HACCICHHUS U MPOU3BOACTBA, CBA3BIBAIOIINEC HX CYXOIYTHBIC
TPAHCHOPTHBEIC KOMMYHHKALHH.

Jns maHHOrO THMA XapaKTEPHA MaKCHMAJIbHAS HATPY3Ka HA Cpeay,
BCJACACTBUEC UErO IMPOUCXOANT CaMbie TIyOOKHE MPeoOpasoBaHUs
nasamadTa, 3aTParuBaOIIUC BCE €r0 KOMIIOHCHTHI.

2.1.1. Topoackoii cenuTeOHBIN BHJ BKIKOUACT KUJIBIC, OOIIC-
CTBCHHBIC M PCKPCALMIOHHBIC 30HBI HACCIEHHBIX MYHKTOB (TIapKH,
CKBEPHI, TA30HBI, BOIHBIC OOBCKTHI).

2.1.2 TpaHCTIOPTHO-TIPOMBIIIUIEHHBIN BH BKIIOYACT TPOMBIIIIICH-
HBIC U TPAHCIOPTHBIC 30HBI, PACIOIOKCHHBIC BHYTPH U BHE HACCIIEH-
HBIX IYHKTOB. B 3THX 30HAaX MPOHCXOIHUT KOHLCHTPHUPOBAaHHOE 0Opa-
30BaHMC U BBIOPOC Pa3iIHYHBIX BHIOB OTXOJOB, C YEM M CBS3aHBI OC-
HOBHEBIC TIPOOIEMBI IPUPOIOTIOB30BAHUS.

2.1.3. T'opHONPOMBILIUICHHBIH BHA, OTIHYHUTEIBHOH OCOGCHHO-
CTBI0 KOTOPOTO SBISCTCS MPEOOIaaHue MPSIMOTO PeCypcomoTpediie-



HUS B opMe MOOBIYM MONC3HBIX UCKOMACMBIX MPH HECKOIBKO MEHB-
mmmx (He Bceraa) macintabax 3arpsisaeHust. [lpoucxomsiuee mpu 100bI-
Ye MOJIC3HBIX UCKOMACMBIX HAPYIICHHE 36METIbHBIX PECYPCOB COMIMKACT
JAHHBIH BHJ NMPHPOJOINOIB30BAHHUS C CENbCKOXO3AHCTBCHHBIM MOITH-
MOM («TPEThs IPUPOIA»).

2.1.4. Cenbekuii cenuteOHBIN BHI B KAYECTBE MCPEXOAHOTO MEK-
Y MPOMBINIICHHO-YPOAHUCTHICCKUM H /X MOATHIIAMH NPUPOIOIONb-
30BaHuA. ISl HErO XapakTePHO COYCTAHHUE TPAHCHOPMALIHH BCEX KOM-
MOHCHTOB JAHAA(TOB.

2.2. CenbCKOXO3SMCTBCHHBIN MOATHI MPUPOAONONb30BAHMS, IO -
Pa3ACSIOTCS HA CICAVIOIINE BHIBI, PA3NTHYAOIIHCCS CTCICHBIO Ipe-
oOpazoBanust maHAmadTa, CBA3AHHBIX M HE CBA3AHHBIX ¢ 00Pa0OTKOMH
36METb.

2.2.1. MppuranrioHHO-3eMIICACIBbICCKII BHUA, B KOTOPBIX €CTE-
CTBCHHAS PACTUTCIBHOCTh NMOTHOCTHEO YHHUUTOXKEHA M 3aMCHCHA HC-
KYCCTBCHHOM, MOYBA MOXKET OBITH MPeoOpa3oBaHa B Pa3HOW CTEICHU
WIH B CTOPOHY YIYUIICHHS, HIH B CTOPOHY HUCTOLICHMS.

2.2.2. JIyrOBO-CEHOKOCHBIH BHJ, MCITOIB3YEMBIH B KQUeCTBE €CTE-
CTBCHHBIX KOPMOBBIX YTOJHH.

2.2.3. TlacTOUIHO->KMBOTHOBOAUCCKUN BHJ, (PABHUHHBIC, MPET-
TOPHBIC M HU3KOT'OPHBIC CTCIH, MONYIYCTBIHA U IMYCTHIHN) UCIIONb3Ye-
MEIC KaK HacTOUIIA.

2.2.4. TopHO-nacTOUIIHBIN BHI CO34aéT HAUOONBIIHME MPEAIO-
CBIIKH JJTS1 YCUJICHHUS SK30TCHHBIX MPOLECCOB (3PO3HIL MOYB).

2.2.5. TyHAPOBO-OACHCBOMICCKUHA BHUIA, XaPAKTCPHU3YCTCA CIICIH-
(duuecKol PasHOBUAHOCTBIO MPUPOAOTIOIB30BAHUS U HE3HAYUTE TbHEIM
BO3JICHUCTBHECM HA DKOCHUCTEMBI.

2.3. Jlecoxo3siCTBEHHBIN MOATHIT TPUPOAOIOIB30BAHUS, 00BCIH-
HACT JICCHBIC JaHAMA(TH BCEX NPUPOIHBIX 30H, B TEX WM HHBIX (op-
Max, HCIIONB3YEMBIX YCTIOBEKOM.

Pasmrvaror cneayrompye BB TECOXO3IUCTBCHHOTO TIOATHUIIA:

2.3.1. CoOCTBEHHO IECOXO3AHUCTBCHHBIN, MPH KOTOPOM YEIOBEK
MOJIB3YETCSI TOTOBBIMU TUTOAAMU Jieca (COop rpuloB, sSrof).

2.3.2. JleconpOMBINUICHHBIH (PaBHUHHBIE J1€CA, MECPHOIUYCCKU
BEIPYOACcMBIC Ha OTIANEHHBIX VUACTKAX).

2.3.3 [IpoMBIIIIEHHO-TECOXO3IUCTBCHHBIN (J1eca OCBOCHHBIX paii-
OHOB C OTPaHHYCHHBIMH PyOKaMH, MPOBOJUMBIMH B LIEIAX VX0 32
JCCHBIMH HACAKICHUSIMH).



2.3.4 Bogo- 1 mOYBOOXPAHHBIH (JICCa, MPOU3PACTAIOIINE B 3AIIUT-
HBIX T0JI0CAX, UTPAIOIIKE TaHAIIA(THO-CTAOUTHIUPYIONIYIO POJIb).

2.3.5 PekpecauMOHHBIH W CaHUTAPHO-TUTHCHHYCCKUH (fleca 3ené-
HBIX 30H ropoaoB, KYPOPTHBIX MGCTHOCTCﬁ, 3alIOBCIHHUKOB, HC UCIIOJIb-
3YCMBIX B IMPOMBINIJICHHBIX LICIIAX, HO O6LI‘{HO NOABCPIKCHHBIX ITOBBI-
LICHHOW PEKPCAlHOHHON Harpyske).

3apanne 1. Mayunre 0COGCHHOCTH U KNACCH(PHUKALIUIO HCTOPHUC-
CKOTO THITA IPHPOIOTIONB30BAHHSI.

3apanue 2. Mayuure ocobeHHocTH U knaccuurkauio reorpadu-
YECKOTO THIIA IPHPOJONONB30BAHUS.

KoumponvHbie onpocsi

1. Yro u3 ceOst mpeaACTaBIICT UCTOPHUCCKHL THIT PUPOAOIIOIB30-
BaHUs!

2. Kakosa knaccudukaims reorpapuaeckoro THHa Mpupoaonoib-
30BaHUsN?

3AHATHUE 2
AcneKTbl HPHPOAOIOIb30BAHHS

Llenov 3anamusn; n3yantsh KIaCCU(UKALMIO U XAPAKTCPUCTHKY OC-
HOBHBIX aCTICKTOB MPHPOIOIOTH30BAHUS.

CoyuanvHo-nonrumuveckuii acnekm

CoupnaneHO-NONMUTHISCKHH aCTICKT CBA3aH C PELICHUEM MPOOIECMBI
OXpaHbl IPUPOABI B MaCH.ITa6aX BCCTO 4YCJIOBCUCCTBA IPU HAJIUIUU
Pa3HBIX COIUAJIBHBIX CHUCTCM. BozunkHOBEHNE COLIUAJIBHO-
HOTUTHICCKOM HpO6J’I€MbI co3ganud U BHCAPCHUA B I‘J'IO6a.]'IbHOM Mac-
mrabe NpUPONOOXPAHHEIX MEP MO MPEIOTBPALICHHIO HCTOLICHUS pe-
CYPCOB U 3arpsi3HCHHS cpelpl 00yCIOBICHO OOBEKTHBHBIME (pakTopa-
MHU.

Bo-mepBBIX, B CBA3M € HEACIUMOCTBEO OHOCQEpHl 3arps3HCHHE
HOPUPOIHOU Cpeapl HEBO3MOKHO YACPKATh B TCPPUTOPHUATIBHBIX FPAHU-
ax CTPaHsl, B KOTOPoil 310 mpoucxomuT. [Ipu atom pazsusaromuecs
CTpPaHbI CIYXKAT BAXKHBIM UCTOUYHHUKOM CBIPbA AT PA3BUTBIX CTPAH, KO-
TOPBIC CTPCMATCA pasMCIIaTh B HUX ,Z[O6bIBaIOH.IYIO MPOMBIIIIIICHHOCTD,
HCTONIb30BATh UX MHHEPATBHOC U CEIbCKOXO3IHCTBEHHOE ChIPBE.



BO-BTOprX, KaKUM 6LI MOIIMHBIM 3KOHOMHUYCCKUM U HAYIHO-
TEXHUYCCKUM TMOTCHUMATIOM HE 00najana OTACIbHAs CTPaHa, OHA HE
MOKET TOJHOCTBIO PEINNTH TAKYHO CIOKHYIO W MHOTOTPAHHYIO NPO-
OneMy, MO3TOMY MOTPEOOBANIOCH MPHUHATHE HEOOXOAMMBIX MEP HE
TOJBKO Ha HAITMOHAIIBHOM, HO ¥ HA MEKAYHAPOIHOM YPOBHE.

Hauboneimme npobiaeMbl BCTAIOT MPU COBMECTHOM HCHOJIB30Ba-
HHUH 3aI1acoB pr6bI U MUTPUPYIOIMUX KUBOTHBIX W NOTHL, BCAb IJIA
OHOTCOLICHO30B HE CYIIECTBYET MOCYAPCTBCHHBIX TPaHHII.

Pasperienne Bcex 3Tux mpoOIEM BO3MOXKHO TOJNBKO HA IyTAX
MEKIYHAPOJHOTO COTPYIHUUYECTBA, KOTOPOE MOMKET OCYIIECTBILATHCS
Ha JBYCTOPOHHEH MJIM MHOTOCTOpPOHHEN ocHOBe. Popmamu coTpymHHU-
ucCTBA MOI'YT 6LITL OopraHru3ali HAYIYHBIX MPAKTUYCCKUX BCTPCH, CO-
31aHUE MEKIYHAPOAHBIX OpraHU3alui, KOOPAMHUPYIOLIUX COBMECT-
HBIC YCUJIUA IO OXPAHC IPUPOABI; 3aKIIOUYCHUC O(I)I/ILII/IaJ'IbeIX A0TOBO-
POB U COTNAIICHHUH, ACATCIBHOCTh MEKIYHAPOIHBIX OOIICCTBEHHBIX
HNapTHH U OpraHu3anuil.

Ilpaeoeoit acnexm

[IpaBoBoli acnekT OXpaHBl OKPYKAOIICH CPeabl MOKHO chopmy-
JMPOBAaTh KaK YCTAHOBICHHYIO 3aKOHOM CHCTEMY MEp, HANPAaBICHHBIX
Ha OXPaHy OKPY>KaIOIIEH CPEAb U PALMOHAIBPHOE HCIONb30BAHUE, BOC-
CTaHOBJICHHC W YMHOXKECHHE NpupoaHerx Oorarcts. [IpaBoBas ocHoBa
oxpaHbl npupoasl B Poccun Oazupyercs Ha psac BKHCHIIUX NMPHHLN-
MOB. B OCHOBHOM, IPUPOTHBIE PECYPCHI COCTABIIIOT TOCY JAPCTBEHHYTO
COOCTBEHHOCTb M IPEIOCTABILIIOTCS TONBKO B IONB30BAHHE; OXPaHE
MOJJICKAT KaK BOBJICUCHHEIC B XO3SMMCTBCHHBIN 0OOPOT, Tak U HE IKC-
IUTYaTUPYEMBIC NMPHPOIHBIC OOBEKTH;, PALMOHATBHOC HCIOIb30BAHHC
MPUPOIHBIX PECYPCOB; KOHTPOIb 33 PALMOHATIBHBIM HCIIOIb30BAHUEM
MPUPOIHBIX PECYPCOB U OXPAHOW MPHUPOIBI; OTBETCTBCHHOCTh 33 HECO-
OO JCHUE 3aKOHOATEIBCTBA 00 OXPaHE MPHPOIBL.

Pecuonanvhbiii acnekm

IIpuponononas3oBaHe B OTACIBHBEIX PETHOHAX MHPA M CTPaHBI OT-
AMYACTCST OCOOCHHOCTSIMH, OTMPEACISICMBIMH, KaK 3KOIOTHYCCKUM II0-
TCHIMANIOM TEPPUTOPUH (KIMMaToM, peabedoM, BOAOOOESCIICUECHHO-
CTBIO, HATMYHMEM U COCTABOM MPHPOIHBIX PECYPCOB), TAK U PACCTOSHU-
€M OT LICHTPOB KHU3HEACITEIBHOCTH HaceneHus. [1o Mepe aHTponoreH-
HOTO OCBOCHHSI NIPUPOJHBIX GOTaTCTB PErHOHA BCE OOJBINCE 3HAYMCHHUC
MpUOOPETACT CHOCOOHOCTh CPEAbl ACCHMUJIUPOBATH IMOMATAOIINC B



HEC 3arps3HCHUS U BOCCTAHAB/IMBATH M3bSATHIC MIH HU3YBCUCHHBIC 3JIC-
MEHTHI PKOCHCTEM. B rioGanpHeix Macinradax (B Macirabax OTHeIIb-
HBIX OHOMOB) HEOOXOIUMO YUHUTHIBATh, YTO HAUOOJICC PAHUMBI U MPAK-
TUYICCKH HECBOCCTAHOBUMBI SKOCUCTEMBI TYHAPBI M TPOITUICSCKUX JICCOB.
CiemoBaTe/IbHO, PA3MCLICHUE U PA3BUTHE MATCPHAIBHOTO MPOU3BO-
CTBA HA OMPE/CIICHHOW TCPPUTOPHH JOKHO OCYIIECTBIATHCS B COUC-
TAHUH C €€ FKOJOTHICCKOHN BEIHOCIHUBOCTBIO.

DKono20-9KOHOMUYECKUTL ACnEeKm

OKON020-3KOHOMUYECKUTI (CheKm — BAXKHEHUINAsS CTOPOHA OXPaHbI
MPUPOJBI, MOTOMY YTO JTIOOBIC MPOAYKTHI, YHOTPSONSICMBIC THOIbMHU,
CO3JAIOTCA 3a CUCT PAcXOJOBAaHHA MPHUPOAHBIX pecypcos. B xoszsii-
CTBCHHBI OOOPOT BOBJICYCHA Macca MPUPOAHBIX BCLICCTB, & 3amachl
MHOTHX U3 HHUX MaJibl (HAIpUMEp, PTYTH, MEIH, cepelpa, 010Ba, CBHUH-
1), MO3TOMY HPOUCXOIUT OBICTPOC UX UCTOIICHHUE.

COBpPEMCHHBIC TEMIIBI 3KOHOMHYCCKOTO Pa3BUTHS O0OCTPHIH
MpoOIEMy OTPAHUYCHHOCTH NPUPOIHBIX PECYPCOB, B CBSI3H C YEM BO3-
HUKJIA HCOOXOAUMOCTh YUETA HKOJIOTHUYCCKUX TPEOOBAHUI K SKOHOMU-
ke. CreayeT mOAYEPKHYTh, YTO CAMO SKOHOMHUYECCKOS PA3BHUTHC BHYT-
PCHHE MPOTUBOPEUYUBO. C OJHOU CTOPOHBI, OHO MOPOXKAACT PSII OCTPHIX
SKOJIOTHUECKUX MPOoOIIEM, a ¢ APYroi — B caMOM 3KOHOMHUYECKOM pas-
BUTHH 3QJI03KCHA OCHOBA /I YCTPAHCHHS STHX MPOTHUBOPCUHNH.

Hayuno-mexunuueckuii acnekm

JlaHHBIA aCHEKT MPEATOIAracT OPraHU3aLMI0 MPOU3BOACTBA IO
MPUHIMITY OE30TXOJHOCTH, & TOYHEE MATOOTXOJHOCTH (TIOHAs 6e30T-
XOJHOCTb HEPEanbHA, XOTS OBl M3-32 HEH30CIKHBIX MOTCPh PHEPTUU U
pacmblICHUs BEIIESCTBA MPU €ro 00paboTKe).

CoBpeMeHHAsT HAYYHO-TCXHOJOTHYCCKAs 0a3a MPOMBIILICHHOCTH
HC TIO3BOJISICT OCYLICCTBIATh MITYOOKYIO OMHCTKY BOJABI U BO3AYXA, UC-
OOJB3YCMbBIX TPCANPHUATUAMUA BBUAY HCKITIOUUTCTBHOU JAOPOrOBU3HDBL
3TOro MeponpusTHs. PazpaboTka HOBBIX TCXHOIOTHYCCKHX MPOLECCCOB,
HA OCHOBE KOTOPBIX MOXET OBITh CO3JAHO OC30TXOJHOE MPOU3BOACTBO,
O6CCH€‘H/IT HC TOJBKO BBICOKHC TCXHHKO-DKOHOMHYUCCKHC ITOKA3aTCIIH,
HO M KOMIUICKCHOE HCIIOIb30BAHUC MPHUPOJHBIX PECYPCOB.

3opasooxpanumennhoiii acnexkm

Takoil acriekT OTpakacT MPHUHIMIT PHOPHUTETA OXPAHBI 3J0POBBS
U COXPAHCHHS ONArONPHUATHBIX THTHCHHYCCKUX YCIOBHH KHU3HH YCNO-
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Beka. Yuctas Boga, BO3AYX, JeC — HCOOXOAMMBIC YCIOBHS HOPMAaTIbHOMN
JKU3HEACITCABHOCTH JIIOACH, OMAarompusaTHO ACHCTBYIOIIHE HA 370PO-
BBC UCIIOBCKA, ITUPOKO MCIOIB3YIOTCA B O3X0POBHUTCIBHBIX LEIIAX, TIO-
3TOMY, UIMEHHO B MECTaxX € XOPOIIO COXPaHUBLICHCS MPUPOAOH, pac-
MOJIAraroT CAHATOPUH, AOMa OTIbIXA, TYPHCTHUCCKHE Oaswl. 3arpssHe-
HUC OKPYKAIOMICH CPEIbl BPSAHBIMH BEIICCTBAMU HAHOCUT OOJIBIION
vinep6 300poBbI0 MoAcH. B cBA3M ¢ 3TUM 03X0POBHTEIBHBIA ACTICKT
OXpaHbI IPUPOABI TPHOOPETACT UCKITFOUUTEIPHO BAKHOS 3HAMCHHUE.

Hayuno-no3nasamenvHolii acnekm

OH cBs3aH ¢ HEOOXOAMMOCTBIO COXPAaHCHHUS Al HCCICAOBAHHUN
CCTCCTBCHHBIX, HCHAPYLICHHBIX HYEJIOBCKOM Teppuropuii. BaxkHOCTh
COXPAHCHHUS BUAOBOTO Pa3HOOOPA3Ns KUBBIX OPTaHU3MOB Ha 3eMIIc HU
V KOTO HE BBI3BIBACT COMHCHHS - 0€3 3TOr0 HEBO3MOXKHA 3BOIOLIUSL
ouocdepsl B nporpeccuBHOM HampasicHuu., C MOTEPeH BHIOB HABCE-
I1a TEPAIOTCS OPUTHHATBHBIC CBOHCTBA, KOTOPHIC MOKHO OBIJIO OBI HC-
MOJb30BaTh B TCHHOU WHXCHepuu Oyaymero. Kpome toro, ams koH-
TPONS 32 CTCTICHBIO AHTPOIIOTCHHBIX M3MCHCHHH B MPHPOAC H HUX IO-
CIECACTBUAMH HEOOXOANMO COXPAaHUTh 3TANOHBI (0Opa3ipl) HETPOHY-
TBIX OHOTCOLICHO30B, IPHUYEM HE TONBKO B KaKUX-THOO SK30THUECCKHX,
PEAKHX MECTAX, HO H BO BCCX THIIMYHBIX HPHUPOIHBIX 30HAX 3CMIIH.

Dcememuueckuii acnekm

[Ipupoaa — UCTOYHHK HE TOJIBKO MATCPUATBHBIX OJar, HO U VIAO-
BACTBOPCHHS 3CTCTUYCCKUX nOTpeOHOCTeH uenoBeka. C rmybokoit
APCBHOCTU OHa BBI3bIBAJIA Y J'IIO,Z[GI\/'I TIOJTOKHUTCIIBHBIC 5MOIIMH, BAOX-
HOBJIATA TIO3TOB, XYIOKHUKOB HA TBOPUYCCTBO. UYapaMu mpHpPOIH! TPO-
HukHyTa 1o33ust A.C. Ilymkuna, M 1O. Jlepmonrosa, C.A. Ecenuna,
mposa U.C. Typrenesa, B.B. buanku u ap. Benuune u kpacoty npupo-
aul iepearoT my3sika 1. Yatikosckoro, xusonwcs MU lumkuna,
IPOU3BCACHUA MHOI'UX MUCATCICH U MMO3TOB, XYAOKHUKOB U KOMIIO3U-
TOPOB. DCTETHUCCKUE MOTPEOHOCTH HYEIOBCKA B MPHPOAC HE MCHEE
BAXKHbBI, ICM MAaTCPUATIBHBIC. OXpaHe OCTCTUYCCKH LNICHHBIX MCCT 36MHI/I
HCOOXOAUMO VACIITh 0CO00¢ BHUMAHKE.

Bocnumamenwvnoiii acnekm
OO01eHHE ¢ MPUPOIOH MOIOKHUTEIPHO BIUACT HA UCIOBCKA, JC/a-
eT ero po0pee, Marde, OyAUT B HeM myuinne 4yBcTBa. OCOOCHHO BElu-
Ka pOJb HPUPOIRl B BOCOHMTAHHH MOIOJACKH. JIF00OBB K mpHUpone,
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HAaBBIKH OCPEIKHOTO OOpaIleHUs ¢ HEH, 3a00Ta O JKUBBIX CYINECTBAX
Pa3BHUBAIOT TOJOXKHUTCIBHBIC HYCPTHI XapakTepa, A00OpoTy, I003HA-
TENBHOCTh, IATPHOTH3M.

Ho uHorga ecrecTBEeHHOE CTPEMIICHHE YEIOBEKA K IMPUPOIC, CCIH
OHO He OasupyeTcs Ha BOCIMTAHUH OSPEKHOTO OTHOIICHHUS K HEH, MO-
JKET IPHUHECTH HEMOMPABUMBIN yiuepO. Peup uaeT o «aukom» Typusme,
CaMOJACATECIIEHOM, €1ab0 MOAJAIOMEMCS PETYIHPOBAHUIO, YTO MPHBO-
JHT K TPOMATHBIM YKOJOTHICCKUM M SKOHOMHUYCCKUM TOTEPSIM.

3aganue 1. M3yuuth pa3HOBUAHOCTH ACIICKTOB MPHUPOIOIIONB30-
BaHUA.

1. Yro mu3 cebs mpeAcTaBIMIOT COMUATBHO-TIOMUTHYCCKHA H Mpa-
BOBOH aCIEKThl PUPOIOIIOIb30BAHU ?

2. KakoBa  0OCOOCHHOCTP  PETHOHAJBHOIO W 3KOJOrO-
SKOHOMHHYECKOTO aCMEeKTOB MPHUPOIONOIb30BAHI

3. KakoBa cneunuka HayvYHO-TEXHHYCCKOTO H 3APABOOXPAHH-
TENBHOTO ACTICKTOB MPHUPOAOIONb30BAHS

4. KaxoBa 3HaYMMOCTb 3CTETHUECKOTO H BOCIIMTATCIBHOTO aCIEK-
TOB MPHUPOAOTIOIb30BAHHS?

3AHATHE 3
3akoHoaaTe/IbHASI OCHOBA MPHPOAONO/IL30BAHHSI H OXpaHa
NMPHPOABI

Llenv 3ansamus: W3YYATH 3aKOHOAATEIBHYIO OCHOBY IPHPOIO-
HOJIB30BAHUS U OCHOBHBIC PUHLUIIBI OXPAHbI OKPY>KAOILICH CpEeapL.

3akonooamenvHas ocHO8a NPUPOOONOTbIOBAHUSL

OcnoBubiM 3akonoMm Poccuiickoit @eaeparu seisiercss Koucru-
tyuus. Cornacao Koucrurynuu P®, B coBmectHoM BeacHun PO u
cyobpekToB P® Haxomsres:

1) Bompochl BrIaAcHHS, MONB30BAHHS W PACIIOPSDKCHHS 3EMIICH,
HCAPAMHU, BOAHBIMH H APYTUMH MPUPOIHBIMH PECYPCAMHU;

2) mpUPOIOTONB30BAHKE, OXpaHa OKPYKAIOIICH Cpeapl U obecre-
YCHHE IKOJIOTHICCKON OC30MACHOCTH, 0CO00 OXPaHACMbIC HMPUPOIHBIC
TCPPUTOPHH,
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3) 3eMenbHOE, BOAHOC, JIECHOE 3aKOHOAATEIIBCTBO, 3aKOHOAATCITb-
CTBO O HeApax, 00 OXpaHe OKPYXKAIOIICH MPUPOIHOU cpeasl (cT. 72
Koncrutymm PO).

IMpaBo rpaxkmaH Ha ONATOMPHUITHYIO) OKPYKAIIYIO cpeay odec-
MCYNBACTCS MPOBOJUMBIMH TOCYJAPCTBOM MEPaMH MO MOHHTOPHHTY
OKPY>KaWIIEH CpeApl, MIAHAPOBAHUID MEPONPHUSITHH MO €€ OXpaHe,
MPEAOTBPALICHHIO SKOTOTHYCCKU BPEIHOU ACATEIBHOCTH M MEPAMH 10
O3J0POBICHHUIO OKPYKAMOLICH CPeabl, MPEAYIMPEKIACHUIO U JTHUKBHAA-
WU TOCACACTBHN aBapui, KatacTpod, CTUXUHHBIX OCACTBUH, COLH-
ANbHBIM H TFOCYJAPCTBCHHBIM CTPAXOBAHHCM IPaXKIaH, 0OpazoBaHHEM
TOCYIAPCTBCHHBIX U OOIICCTBCHHBIX, PE3CPBHBIX M HHBIX OKOIOTHUE-
ckuX (pOHIOB, OopraHuzalHed MEIULMHCKOrO OOCTYKHBAaHHI HACEIC-
HHSL, TOCYAAPCTBCHHBIM KOHTPOJIEM 32 COCTOSHHEM OKPY KaIOMIEH cpe-
JBl U COOMIOICHUEM MPHPOAOOXPAHHOTO 3aKOHOJATEIBCTRA.

3akoH P® «O6 oxpaHe OKpyKaroOWEH cpeapr» OMpeaeseT IpaBo-
BBIC OCHOBBI F'OCYJAPCTBCHHOM MOMHTHKH B 00JIACTH OXPaHBI OKPYIKa-
omel cpedpl, ob0ecrneunBaromue cOATAHCUPOBAHHOC PELICHUEC COLM-
ANbHO-3KOHOMUYCCKUX 3324, COXPAaHCHUE ONaronpusTHOU OKpYIKaro-
el cpeasl, GHONOTHUCCKOrO pa3Hoo0pasus M NPUPOIHBIX PECYPCOB B
LEJISX VAOBJICTBOPCHUS NOTPEOHOCTCH HBIHCIIHETO W OYAVIIHX TOKO-
JICHUH, YKPEIUICHUs MPaBONOPAAKA B O0NACTH OXPaHBl OKPYKAIOLICH
cpeabl 1 OOCCICUCHUS SKOJIOTHUCCKOM OC30TIACHOCTH.

3aKOH perynvpyeT OTHOLICHHS B cdepe B3anuMOICHCTBHS oOIe-
CTBA W MPHPOIbI, BOSHUKAIOIIUE MPH OCYIICCTBICHUH XO3SHCTBCHHOU
U UHOU JCATEIBPHOCTH, CBA3AHHOM € BO3JEWCTBHEM HAa MPUPOAHYIO
cpely KaK BOKHEHUINVIO COCTABIIAIOIIYVIO OKPYXKAIOIIEH CPeabl, SBIISIO-
LIVIOCS OCHOBOH JKH3HU Ha 3emuie, B mpeaenax teppuropuu Pd, a tax-
JK€ Ha KOHTHHCHTANTBHOM IICIb()e M B UCKIIOUUTEIBHON 3KOHOMUYC-
CKOH 30HE.

OcHoesHble RPURLURBL OXPAHBI OKPYICAIOWell cpedbl

1. CobnroncHue mpaBa YEIOBEKa HA ONArONPHATHYIO OKPYKAaro-
HIVIO CPEny.

2. ObecnieucHue ONArONpPUATHBIX YCIOBHH JKU3HEACATCIBHOCTH
YEIOBEKA.

3. HayuHo 00OCHOBAaHHOE COUCTAHHE JKOJOTMUCCKUX, YKOHOMHU-
YECKHUX U COLMATBHBIX HHTEPECOB YEIOBEKA, 00IIECTBA U rOCYAapCTBa
B LIEJIIX 00CCICUCHHS VCTOHUMBOTO Pa3BUTHA U OJIaronpHITHOH OKpY-
JKaroIIe i Cpeasl.
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4. Oxpana, BOCHOPOHM3BOACTBO W PALMOHAIBHOC HCMOIb30BAHHC
MPUPOAHBIX PECYPCOB KaK HEOOXOAHMMEIC YCIOBHSI OOccreUeHus Ona-
TONPHATHOM OKPYXKAIOIIEH Cpeabl H SKOIOTHUECKON OC30MAaCHOCTH.

5. OTBETCTBEHHOCTh OPraHOB TOCYIAPCTBEHHOU Biactu Poccuii-
ckoii dexepanuy, opraHoB TOCYAAPCTBEHHOU BiacTH cyOBekTOB Poc-
cuiickolii dexepanuy, opraHoB MECTHOTO CaMOYIIPaBICHUS 3a obecre-
YyeHHE OIarompuATHOW OKPYXKAMOIICH CPEeOsl U 3KONOTHYCCKOH Oe3-
OTIACHOCTH HAa COOTBETCTBYIOIINX TEPPUTOPHIX.

6. IInaTHOCTE TPUPOIOTOIB30BAHNS M BO3MCIICHUC BPCAA OKPY-
JKaroel cpeae.

7. He3aBuCHMOCTh KOHTPOJIS B OOJACTH OXPaHbl OKPYKAIOLICH
CpEe L.

8. Ilpe3ymmImms 3KOJI0rHIeCKOH ONACHOCTH IUTAHUPYEMOM XO3sii-
CTBCHHOM U HHOM NCATCIHHOCTH.

9. O0s13aTEABPHOCT OLICHKH BO3ACHCTBHS HA OKPYKAINYIO CPEIy
MPY NPUHATHH PELICHUH 00 OCYINECTBICHHH XO3MHCTBCHHOH W HHOU
JEATETbHOCTH.

10. OGs3areAbHOCTP TPOBEACHHUS! TOCYAAPCTBCHHON 3KOI0THUC-
CKO BKCHEPTH3bI MPOCKTOB U HHOM JOKYMCHTAIMH, 0OOCHOBBIBAIOIINX
XO3IHCTBEHHYIO U MHYIO ACATEIBHOCTh, KOTOpas MOJKET OKa3aTh Hera-
THBHOE BO3ACHCTBHE HA OKPY)KAIOINYIO CPEAY, CO3AATh YIPO3Y KU3HH,
3I0POBBIO ¥ IMVINECTBY I'PakIaH.

11. YueT mpupoOAHBIX H COLHATBHO-’KOHOMHYCCKHX OCOOCHHO-
CTEU TEPPUTOPHUH IMPHU INTAHUPOBAHUU U OCYIIECTBJICHUU XO3AHCTBEH-
HOM W MHOM ACATCIbHOCTH.

12. TlpnopureT COXpaHEHHA ECTECTBEHHBIX OJKOIOTHUECKHUX CH-
CTEeM, IPHPOTHBIX TAHAMA(PTOB W IPHUPOTHBIX KOMILICKCOB.

13. JomycTUMOCTE BO3ACHCTBHS XO3IHUCTBCHHON W HHOU ICATCITB-
HOCTH, Ha MPUPOAHYIO CPEAY HCXOAd U3 TpeOoBaHUH B 00NacTu oxpa-
HBI OKpY>Karomeil cpeasl.

14. ObecneueHUE CHIDKEHHA HETATHUBHOIO BO3ACHCTBHUS XO3SM-
CTBEHHON M MHOM JAEATEIBHOCTH HAa OKPYKAIOILIYIO CPEAY B COOTBET-
CTBHH C HOPMATUBaMH B 00JaCTH OXPaHBI OKPYKAIOIIEH Cpeapl, KOTO-
pOro MOKHO JOCTUTHYTh Ha OCHOBE HCIIOJIB30BAHMS HAWIYYIONX CY-
IIECTBYIOIIMX TEXHOJIOTHH C Y4ETOM SKOHOMHYECKHX H COIMAIBHBIX
(haxkTopoB.

15. O0s13aTeaAbHOCTE YYACTHSI B ACITCABHOCTH 10 OXPAHE OKPY-
JKaIOMIEH cpeabl OpraHoB rocynapcTseHHoM Biaactu Poccuiickoit dene-
paumu, OpraHoB roCyJAapcTBEHHOU BlIacTH cyobekToB Poccuiickoii de-
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JCPaLii, OPTaHOB MECTHOTO CAMOYITPABICHUS, OOIICCTBCHHBIX U MHBIX
HCKOMMEPUCCKUX 00bCANHCHUH, IOPHANUCCKUX U (PU3HICCKUX JTHILL,

16. CoxpaneHue OHOJIOTHISCKOTO PAa3HOOOPA3HSL.

17. ObecricueHHEe MHTCTPUPOBAHHOTO M HHIUBUAYATBHOTO MO~
XOJIOB K YCTAHOBJICHHUIO TPSOOBaHMI B 00JACTH OXPAHBI OKPYKAFOIICH
Cpenbl K CyOBEKTaM XO3SHCTBCHHON M MHOM ACATCIBHOCTH, OCYIIECTB-
JMIOIMAM TaKVI0 JACATCIBHOCTh WIH TUIAHUPVIOIUM OCYIICCTBICHHC
TAKOH JACATCILHOCTH.

18. 3anpeieHue XO39MCTBCHHOW M HHOW ACITCIBHOCTH, MOCICT-
CTBUS BO3ACHCTBUS KOTOPON HENPEACKA3yeMBbl IS OKPY’KaroLEeN cpe-
JBI, & TAIOKC PCATH3ANH MMPOCKTOB, KOTOPBIC MOTYT MPUBCCTHU K ACTPa-
JAlUd €CTECTBCHHBIX OSKOJOTHUCCKHX CHCTCM, HM3MCHCHHIO U (HJIH)
VHHUUTOKCHHIO TCHETUUICCKOTO (DOHIA PACTCHUH, JKUBOTHBIX M JPYTHX
OPraHN3MOB, WCTOIICHHUIO MPHUPOIHBIX PECYPCOB U UHBIM HCTATHBHBIM
U3MEHECHUSIM OKPYXKAOLIECH CPEaBL.

19. CobaroacHue mpaBa KaKAOrO HA MOMYUCHHE JOCTOBCPHOM
vH(POPMALIUH O COCTOSHHH OKPY3KAIOIICH CPEAbl, a TAKKE YYaCTHE
IPaXAaH B OPUHSATHHA PSIICHUIN, KACAIOIUXCS UX MPaB HAa OJArompusT-
HYIO OKPY?KAIOINYIO CPCIY, B COOTBCTCTBHH ¢ 3aKOHOATCIBCTBOM.

3aganue 1. M3yunth 3aKOHOJATCIBHYKO OCHOBY MPUPOIOIIONB30-
BaHUA OCHOBHBIE MTPUHLIUIIBI OXPaHbl OKPYKAIOLIEH CPEIbI.

KoumponvHbie gonpocsi
1. KakoBa 3akoHOAaTETbHAS OCHOBA IPUPOAONIOIB30BAHMU?
2. KakoBbI OCHOBHBIC PUHIIUITBI OXPAHBI OKPYKAKOIICH Cpe bl ?

3AHSATHE 4
DopmMbI BO3ACHCTBHS YeI0BEKA HA Ouochepy

Ilenv 3ansimus: M3YyUUTH DKOJOTHYCCKHE W TEXHONOTHUCCKHC
(dhopMbl BO3ACHCTBHS YeTOBEKA Ha GHOChEPY.

Texnonozuueckue hopmot 6030eiicmsust yeinosexa Ha douocgepy

1) Brennyamayus buonocuyeckux pecypcos.

Kartactpoduueckue pesyabTaTsl BAMSHUS YCIOBEKA HA MPHUPOAY
BIICPBBIC OBITIM BOCIPHHATH YEPE3 CIHCOK HCTPEOICHHBIX YETOBECKOM
BUAOB PACTCHHH W KHUBOTHBIX. MaciuTaObl TAKOrO BIHSHUS BIICYATII-
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JOLIM. TOJIBKO 32 HCTOPHYUCCKOE BPEMsl 3apETHCTPUPOBAHO HCUC3HOBC-
Hue Oonee 100 BUAOB KPYIMHBIX MICKOMUTAOIHUX W MPUMEPHO TaKOC
JK€ KOTHYECTBO BHIOB U NOABHAOB NTHL. Cpean HUX TAKHE YHHUKAIb-
Hele Qopmel, kak moa (Hosas 3emanmus), smmopauc (Magarackap),
apouT (octpoB Maspukuii B MHauiickoM okeaHe), OSCKpbLIas rarapka
(Mcaanaus; nocaeaauii ax3emiuistp norud B 1844 r.) u ap.

[Ipobnema mepeskcnnyaTanid HE MEHEE 3HAUYMMa M B BOJHOU
cpeae. M3BecTHO, 4TO MEPENPOMEBICEN HE TOTBKO CHHKACT YHCICHHOCTD
MPOMBICJIOBBIX BHJOB THAPOOHMOHTOB, HO W OKa3bIBACT BIWSHHUC Ha
CTPYKTYPY U BOCIHPOHM3BOAUTEIBHBIC CIOCOOHOCTH HX monymauuii. B
YACTHOCTH, OMOJIOKCHHE YPE3MEPHO OIMPOMBILUTICMBIX MOMYISALAI
BCACT K YMECHBIICHUIO CPEIHUX Pa3MEPOB JKUBOTHBIX, T. €. CKA3BIBACTCS
Ha JanpHeHmen 3¢ ek THBHOCTH POMBICTA.

He Mmenee paspymnTensHOH okaszanack ACATEIbHOCTD YSIOBEKA M0
OTHOLICHHIO K pacTUTeIbHOCTH. C JaBHHX MOP BO BCEX CTPaHAX MHpA
2 HEYMEPEHHAs BBIPYOKa JIECOB, BHAYAIC CBA3aHHAS C PAa3BHTHEM
MPUMHUTHBHOTO MOJACEYHOTO CENBCKOTO XO34HCTBA, a MO30HEE — IIIaB-
HBIM 00pa3oM paiIy MOIYICHHUS JPECBCCHHBL.

2) 3aepasnenue buocghepvr — IPU 3TOM HE TOAPAZYMEBACTCS VHH-
YTOKCHUE BHAOB MYTEM MPSIMOro UCTPEONCHUS, TOIBKO MyTEM 3arpss-
HEeHHS atMoc(depbl, BOABL, HOYBBI BHIOPOCAMH MPOMBIIIJICHHBIX, OBITO-
BBIX U CEIbCKOXO3IUCTBCHHBIX OTXOJOB, COIACP)KAIUMX BCLIECTBA, HE
HMCIOINUE MPHPOIHBIX Pa3pyIINTEICH W OONAJAIOMME TOKCHIHBIM
JCHCTBHEM HA JKUBBIC OpraHu3Mbl. B HacTosmee Bpems npeobiaaaror
creayromye npodnemsl - yeenmueHue komuuectsa CQO;, pocT KOHLEH-
TPaLMH TSDKETBIX METANIOB, 3aCOPCHUE MOYB HEe(PTEHpOIYKTAMH, OT-
XOJbl CTPOUTEIBCTBA U T. 1.

Ikonozuueckue hopmel 6030eiicmeus denosexka na douocgepy

1) Brusnue mpancnopma pesko YBEIHYHBACT BO3MOXKHOCTD IEpe-
CCJIICHUA PdAaa BUIAOB KUBOTHBIX U paCTCHI/Iﬁ JAAUICKO 3a mpCacibl UX
ECTECTBCHHOTO apeana. JTOT NPOLECC CAYYaACH — MEPSMEIICHUE BMECTE
C Tpy3aMH, MNPHKPCILISICh K AHHINAM KOpaOJicH, MPOHUKHOBCHUC B
TPIOMBI CYJOB, CAIOHBI CaMOJCTOB. TakuM 00pa3oM MyTCIICCTBYIOT
KPBICH, MBIIIH, amMOapHBIC BPEAHMTENH, CeMEHa copHikoB. Hambomnee
PacIpOCTPAHCHHBIC MPUMEPBI — COOAKA AMHIO B ABCTpPATHH, TCPMUTHI
B okpectHOCTAX OQaeccsl, 31048 B AHIIHH,

2) Axxaumamusayus, OCYIIECTBSIEMAas Y€JI0BEKOM C LICIBIO pac-
IMUPCHUA apcajia NCHHBIX BUAOB, MPUBOAUT K HO,Z[O6HLIM cUTyauusiaMm.
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IMpumepsl OO0HON ACATCIBHOCTH — AOMOBBIC BOPOOBH B AMEpHKE,
OBIIBI B ABCTpanuu,

3) Hszmewenue nanowiagmoe ¢ 1EIbI0 TPeoOPa3oBaHUI HX B
"KyneTYpHBIC" TaHAWATHI, ArPOLICHOBHL,

4) Cunanmponusayus ayHvl — IPU STOM HEKOTOPHIC OPTaHU3MBI,
Momaaas B CPeAy, M3MCHCHHYIO AHTPOTOTCHHBIM BO3JACHCTBHEM, HE
MOTHOAIOT WM MUTPHPYIOT, a MOJYYAOT ONPEACICHHBIC MPSHUMYILE-
CTBA — KPBICHI, MBIIIH, BOPOOBH, TOMyOH, APO3IbI, TOPIULA, JICCHOH

CYPOK.

3apanne 1. M3yuuTtek 3KONOrHYECKUE U TEXHOJOTHUCCKHE (HOPMBI
BO3JCUCTBHS YCIOBEKA Ha Orochepy.

KoumponvHbie onpocsi

1. Kakossl 3konormueckue GopMbl BO3ACHCTBHS YEI0BEKA HA OHO-
chepy?

2. KakoBwl TexHONormueckue GopMbl BO3ACHCTBHS UCIOBCKA HA
ouochepy?

3AHATHE 5
XapakTtepHble 4epThl HHAYCTPHAIBHOIO 001eCTBA

1ens 3anamust: M3yIuTh OCOOCHHOCTH W XAPAKTCPHBIC YCPTHI MH-
Iy CTPHAIBHOTO O0IIEeCTBA.

Touamue undycmpuanvnozo obuiecmea, e2o noJ10HceHus
u ocobennocmu
HUnoyempuanwvroe o00wecmeo — TEPMHUH, BICPBbIC BBCACHHBIN
dpaniy3ckum punocodom u coruoaorom Aupu e Cern-Cumonom. Ilo
€ro MpeACTaBICHHUAM, (POPMUPOBAHUE TAKOTO ODIIECTBA MPOUCXOAUT B
Pe3VAbTATe MHAYCTPUATIU3ALNHN MPOU3BOICTBA, KOTAA Ha MPEINPUATH-
X TPOHUCXOAUT AKTHBHOC BHCAPCHHUC HOBBIX TEXHOJOTHYCCKUX IMPO-
LIECCOB, OCHOBAHHBIX HA HAYYHO-TCXHHYCCKUX H300peTeHUsAX. PyuHoi
TPYA 3aMCHACTCS MAIIMHHBIM, a4 B MCPCICKTHBE — ABTOMATHYCCKHMU
JVHUAMHM, C MOCICAVIOLINM CTAHOBJICHHUEM phIHKA. B mepuon wunay-
CTPHAITBHOTO O0IIECTBA BO3PACTACT POJIb YIIPABICHYCCKOTO aINapara ¢
(hopMHPOBAHHEM HOBOH CTPYKTYPBI OOLIECTEA.
OcHogHbie nonoxicenus uHOYCMPUAIbHO20 00Ujecmea
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B nmpouecce nHAyCcTpHanu3anuy o0mecTsa UAET NPOLECC NMEPEXo-
Ja OT TPaJULIMOHHBIX (OPM Pa3BHTHS K HHOYCTPHAIBHBIM. Takoe 00-
[IECTBO UMEET CIACAYIOLIHE XaPAKTCPHBIC YCPTHL:

1. Unét pazpeacuue tpyaa. [ogBrsaroTess y3KOHAIPABICHHBIC CIIC-
LHATBHOCTH.

2. Ha npou3BoacTBE PYYHOM TPYA 3aMCHACTCS MAIIUHHBIM, 4 B
MEPCICKTUBE ABTOMATHYCCKUMHE JTHHUAMH, PabOTAOMMMHA MO YIIPaB-
JICHHUEM OJTHOTO YCIIOBCKA.

3. IlponsBoanmele TOBApH MOCTYNAIOT HA XOPOLIO Pa3BUTHIH PHI-
HOK.

4. HaOmromaercs pa3BUTHE TPAHCTIOPTA U CPEACTE KOMMYHHKALIHH.

5. BospacraeT MoGumeHOCTE oOmmecTsa. MUagt mpouece nepereka-
HUS TI0JcH U3 IEPEBHU B TOPOA.

6. IToBeimaercs pocT JOXOAOB HACCICHHUS M VBEIUINBACTCS MOKY-
maTeabHAs CIIOCOOHOCTD JTIOACH.

7. @opmupyeTcs HOBasg CTPYKTYpa 00LIecTBa.

Ocobennocmu uHOYCMpUuaibHO20 00ecmea

B mporuecce popMupoBaHus HHIYCTPHAIBHOTO OOIIECTBA HAOIIO-
JAIOTCA SBJCHUS, KOTOPBIC OTCYTCTBOBAH paHee. K HUM oTHOCATC:

1. Bospacraer MOOMIBHOCTh HACCICHHS. JTO HAOMIOAACTCS B TO-
poJax, Koraa JIOAU MCHSIOT MecTa paboThl B LENAX VAYULICHUSA CBOHX
YCIOBHH.

2. Ilpu chopMupOBaHHOM HHAYCTPHATBEHOM OOIIECTBE KOIHMMC-
CTBO CEIIbCKUX Pa0OTHHKOB He mpesbimacT 50% ot obmiero yucna tpy-
JSILTHXCSL.

3. CTaOMIBHOCTD YEPEeAYETCS C KPU3HCAMH, TOTOMY UTO I 3TOTO
MEPUOJA XapaKTEPHO HEPABHOMEPHOCTD PA3BUTHL.

4. YCUNCHHBIMH TEMITAMH BEAETCS IKCILTYaTalns MPHPOIHBIX Pe-
cypcos. MIx HepanHoHaIbHOE HCIIOIb30BAHUE BO BHUIMAHKE HE OepéTcs.

5. Ba30Boii COCTABISIONICH HHAYCTPHAIBHOTO OOIIECTRA SBISCTCS
yacTHas COOCTBEHHOCTh HA CPEACTBA MPOU3BOACTBA.

6. Ha peraKe puCyTCTBYET JKECTKAA KOHKYPECHIIHA.

7. IIpou3BOACTBO MPOMBILIUICHHBIX H3ACTHH MPUMEPHO PaBHICTCS
00BEMY BBIPAOOTKH CENBCKOU MPOIYKLIHH.

8. Bcé o0mmecTBo pa3acaseTcs Ha KIacChl,

Cyugnocmo u xapakmepuvle 4epmpl UHOYCMPUATbHOZ0
pazeumust 0OUWECMEEHHOZ0 RPOU3EOOCIEA
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HNuaycrpuansHoe pasBUTHE OOIIECTBCHHOIO NPOM3BOACTBA IO
CBOEMY CYIIECTBY O3HAUACT Pa3BUTHUE KPYITHOM MAITWHHON HPOMBIII-
JICHHOCTH M NMPOHHKHOBCHHE KPYIMHOIO MAIIMHHOTO MPOU3BOACTBA BO
BCC OTPaCiIH HAPOJHOrO XO3dHcTBa. B mponecce HMHAYCTpHUANTBHOrO
Pa3BUTHS NPOUCXOANT YIIyOICHHE OOIECTBEHHOTO PA3aCICHHS TPY A,
MOSIBIICHHE U PA3BUTHC HOBBIX BUIOB OTPACICH U MPOU3BOICTB.

[Tox uHAYCTPHATBHBIM PAa3BUTHEM OOINECTBEHHOI'O MPOU3BOACTBA
MOHUMACTCS COLIMATBHO-3KOHOMHIYICCKHI MPOLIECC PA3BUTHS KPYITHOTO
MAIIUHHOTO TPOM3BOACTBA, KOTOPHIH OKA3bIBACT AKTHBHOC BIMSHUE HA
Pa3UYHBIC CTOPOHBEI JKU3HH OO0wmEecTBa. BaHelmed 3akoHOMEpPHO-
CTBIO HHAYCTPHAIBHOTO Pa3BUTHS OOIIECTBA CTAHOBHUTCS MPEBPALLICHUC
HAVKH B HEMIOCPEICTBCHHYIO MPOU3BOAUTEIBHYIO CHIY.

HNuaycrpuanbHOEe paszBUTHE OOLIECTBCHHOrO IMPOW3BOJACTBA IPH
COLIMAN3ME XaPAKTEPU3YETCS HOBBIMH CICLU(PHUCCKIMH YCPTaMHU,
KOTOPBIC OMPEACISIFOTCS TOCIOACTBOM OOIICCTBCHHOW COLMAIMCTHYC-
CKOHM COOCTBCHHOCTH Ha CPEACTBA NMPOM3BOACTBA U ACHCTBHEM BCEX
SKOHOMHMYECKHX 3aKOHOB compamusMma. llpomecc HWHAyCTpHATBHOTO
Pa3sBUTHS NPH COLMATU3ME XapPaKTCPHU3YCTCS OTCYTCTBHEM AHTATOHH-
CTHYECKHUX MPOTHBOPCUHNH, NIPUBOIAUT K BCCOOIIEMY PACIPOCTPAHCHUIO
KPVYIIHOI'O MAIIHHHOTO MPOHM3BOACTBA W HNPOHUKHOBCHHUIO €r0 BO BCC
OTpaciy SKOHOMHKH, OCYIICCTBICTCS IIAHOMEPHO U BBICOKMMH TCM-
namu, odecreunsact (popMHpPOBAHUE ONTHMATIBHON OTPaciIeBOH U Tep-
PHUTOPHAITEHOU CTPYKTYPhl HAPOJHOTO XO3AHCTBA, BBICOKHE TCMIBI PO-
CTa TPOM3BOANUTENBHOCTH TPYJa U MOBBILCHHUS 3 PESKTHBHOCTH IMPO-
W3BOJCTBA, UCKITIOYACT IKCITYATALHUIO YEIOBCKA YCIOBCKOM U COMPO-
BO’KAACTCS] HCYKIIOHHBIM POCTOM JKU3HEHHOTO VPOBHS TPYIAIIUXCS.

3apanne 1. M3yunTh MOHATHE WHIYCTPUANTBHOrO OOLIECTBA, €rO
MOJIOKCHUS U 0OCOOCHHOCTH.

3apanue 2. M3yunte CYIIHOCTD U XapaKTCPHBIC YCPTH HHAYCTPH-
aNBHOrO Pa3BHUTHS OOLICCTBCHHOTO MPOU3BOACTBA.

Koumponvrule sonpocsi

1. Yro u3 celst mpeACTaBISIeT HHAYCTPHAIBHOS O0IIECTBO?

2. KakoBbI uepThl 1 0COOCHHOCTH HHAYCTPHAIBHOTO 00IecTBa?

3. KakoBa CyLuHOCTh HHAYCTPHAIBHOTO Pa3BHTHSI OOICCTBEHHOTO
MPOU3BOACTBA?

4. KakoBBl 4YepTBl HHAYCTPHATIBHOTO PAa3BHTHSA OOIIECTBEHHOT'O
MPOU3BOACTBA?
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3AHATHE 6
CoBpemeHHbIe Mpo0GeMbl NPUPOAOIIOJbL30BAHHUS

Llens 3ansmus: U3y4nTh TPUYHHEL PA3BUTHA OpoGIeM B odnacTu
TIPUPOIOTIONB30BAHMA.

Ilpuuunst pazeumusi npodiem ¢ obaacmu RPUPOOONOTbIOBAHUSL

IMpoGnema B3aUMOACHCTBUS YEIOBEKA C MPUPOIOH — mpobiema
BCUHAs M OJHOBPCMCHHO COBPEMCEHHAs. Beap 4emoBeUeCTBO CBSI3aHO C
NPUPOJHBIM OKPYKEHHEM CBOHM MPOUCXOKICHHUEM, CYIIECCT-BOBAHUCM
u OyayimuM. YenoBek — 3ICMEHT MPUPOIBI, YacTh CIOXKHOUW CHCTCMBI
«Tpupoa — obmectso». MHOTHE CBOM MOTPEOHOCTH (GHONOTHICCKHUE,
PECYPCHBIC, IYXOBHBIC) YCIOBCUCCTBO VAOBICTBOPSICT 3a CUCT MPHPO-
JTBL.

PazBuTHe CCaRCKOTO XO3IUCTBA, TPAHCHOPTA, POCT TOPOIOB TAKKC
4acTO CO3AAI0T OTPHULATCIBHBIC SKOIOTHUCCKHEC MPOOICMBI ISl YCIO-
BCKA. YUCHBIC BBIACILIFOT MO KPAHHECH MEpe TPU MX BHAA TAKHUX IMPO-
onem:

1) pecypcHO-X03SHCTBCHHBIC (MUCTOIIEHHUE TPUPOTHBIX PECYPCOB);

2) npupoaHo-taHAmadTHEIC (COKpAINECHHE MHOTO0OPAa3Hs BHAOB,
Jerpaaanuys IpUPOIHBIX JaH a(ToB);

3) aHTPOTOIKOJOTHICCKHE (YXYALICHHS 3A0POBbS YCIOBEKA).

OcozHaHuEe YETOBEUECTBOM 3THUX NPOOJEM W BOZHUKAIOIINX IIO-
CIICACTBHH, B OCOOCHHOCTH 3aBHUCHMOCTH 3[0POBbsI KXKIOTO UCIOBCKA
OT COXPAHCHUS IMPUPOJHOTO OKPYKCHHSI, 3aCTABUIIO WHAYC B3TJIIHYTh
Ha Tpo0IeMYy OXPAHBI MPUPOIHI.

IIpupooononszosanue 6 Poccuu u eco kirodesvie npooiemol

HepammonansHoEe HMCIONB30BAHHE PECYPCOB B TEUSCHHE MHOTHX
JECATKOB JET CO3JAJI0 OTPOMHBIM HEUCIOJB30BAHHBIN MOTCHIUAN Pe-
cypcocOepekerust. BaXHO yUUTHIBATE M TaKOH (haKT, UTO XO3SIHCTBO
Poccun mMeeT HepallMoOHANBHYIO CTPYKTYPY SKOHOMPKH, HU3KHH TEX-
HUKO-JKOHOMHYECKHH YpPOBEHb, KaK NMPOMBINIICHHOCTH, TaK M CEIb-
CKOTO XO3MHCTBA W BBICOKHIH HM3HOC OCHOBHBIX (POHAOB, KOTOPBIH IO
MHOTHM OTPACIAM HAXOTUTCA B KPUTHICCKOM cocTossHuU. ClieAcTBHEM
3TOTO ABIAIOTCSA MHOTOUHCICHHBIE POU3BOICTBCHHBIC aBapHH.
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ITonATHO, YTO W3 3TOTO CIEAYET TOIBKO OJWH BBIBOJA — COITHAIIb-
HBIC W 9KOHOMHUYCCKUE 33Ja9H HEBO3MOJKHO PELIMTE O3 MEPECTPOKU
SKOHOMHUKH, 6€3 € TEeXHHYCCKOro nepeBoopykeHus. OTcroaa cieayer
KII04eBas MpodieMa — CTPYKTYPHAs MEPECTPOiiKa BCErO XO3MHUCTBA H
€r0 TEXHUYECKOE MEPEBOOPYKEHUE .

Jns ocyIecTBIeHUs 3TOH 3aJa4d HEOOXOAUMBI: pa3paboTaHHEIC
deaepanbHBIC LCNCBBIC MPOTPAMMBI, KaK HAYAIO HOBOH TCXHHUYCCKOH
PEBOITIONINI; HOBBIM MEXaHHM3M CTHUMYIHPOBAHHUA TEXHHYECKOTO TIEpe-
BOOPYKEHHS XO3IHCTBA, BAYKHEHITUMHU 3JIECMEHTAMH KOTOPOTO ABIIAIOT-
€ TOCYIAPCTBCHHAS MOJACPKKA B BHAC OE3BOBME3IHBIX KPCIUTOB.
Kpenut ompenensercd KONMMIECTBOM CHIPBS, CIKOHOMIIEHHOTO TIPE.-
MIPUATHEM W Pa3HUIEH MEXIy MHpPOBOM M BHyTpeHHeH wneHou. Ilo-
TpeONECHHE TOIUTMBHO-3HCPIETHICCKUX PECYPCOB CBEPX HOPMATHBA
JOJDKHO ofnaraTbCs HAJIOrOM, 4 HOPMATHBBl YCTAaHABIMBATHCSA Ha
VPOBHE JYULINX MHPOBBIX AOCTHXCHUH. CICHUATUCTEl CUUTAIOT, YTO C
IKOHOMUYCCKOW TOUKH 3PCHUS TaKOH Hajmor 00ocHOBaH. CyIIECTBYIO-
mast CUCTEMA 3KOJIOTHUECKUX IIATEKEH 3a 3arpsi3HEHUE OKPY>KaroLeH
cpenpl maneka OT coBepIIeHCTBA. PoccmiickuM TpeanpHATHAM 3HAYH-
TEIBHO BBITOJAHEE IUIATUTH 3a 3arpsA3HEHHE CPEAbI, HEIKEIH TPATHTh
CpeCTBA Ha MPUPOJOOXPAHHBIC MEPOTIPHATHSL.

Inobanvubie npobiaemvl nPUPOOONO1b308aHUSL

I'obGaneHbic MPOOIEMBI MIPUPOAOTIOIB30BAHUS OXBATHIBAIOT BCIO
IUVIAHETY M CO3JAI0T yrpo3y AN Hactosmero u Oyaymero. s peme-
HUS TJI00AIPHBIX MPOOIEM HECOOXOJUMO YCHIHE BCEX CTPAH MHpa U
HApOJOB.

Cpeau rnoGaabHbBIX TPOOICM BBLACISIOT:

1) npoGeMBl «YHUBEPCATBHOTO» XapaKkTepa,

2) NIpUPOIHO-3KOHOMHUCCKOTO XapaKTepa;

3) couMaNbHOTO XapaKkTepa,

4) cMEIIAHHOTO XapaKTepa.

Cpeou OCHOBHBIX BBIACISIOT HKOJOTHUYCCKYIO MPOOIeMy, CBA3aH-
HYIO C UCTOLICHHEM NPUPOTHOU CPEIBl B PE3YIbTATC HEPALIMOHATIBHO-
IO IPUPOIOTIONE30BAHUS.

B nenom pazge crpan 3konoruueckas npobiemMa Aomnia A0 SKOJO-
THYECKOTO KpH3uca. [ MaBHEIN MyTh €€ PELICHUS 3aKITIOYACTC B CO34a-
HUU NPOU3BOJACTBEHHOM M HEMPOMU3BOACTBEHHON ACATEIbHOCTH JIIOACH,
00eCTICUHBAIOLICH 3KOPA3BUTHE.
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K rnobGanpHoit oTHOocHTCS mpoOreMa MHpa W PazOpyIKCHH,
MPEAOTBPAIICHHUS SACPHOH YIPo3sl. MHp CTOHT HEpea PELICHUEM 3a1a-
YH CO3JAHHS CHCTEMBI OC30MACHOCTH, MOCTCICHHOTO YHHYTOXKCHUS
HAaKOIIJICHHBIX JACPHBIX apCCHAIOB, ACMUIUTAPU3 AU SKOHOMUKH.

I'obGanbHO# ABASETCS CETOAHA M SHEPreTHUCcKas mpodieMa u,
MPEKIAC BCEro, mpodaeMa Mo OOCCICUCHHIO HACC/ICHHUS TUIAHSTHI TOII-
JAUBOM M CHIpbeM. BO3MOKHOCTH [Tl PCIICHUS TOH MPOOJEMBI JAOT
JOCTIKCHHS HAYIHO-TEXHHUECKOTr'O Iporpecca.

[Tpobnembr MUPOBOTO OKEaHa M OCBOCHHS KOCMOCA TOXKE SIBILTIOT-
¢4 ra00aTbHEIMU IPOOIEMaMU IPUPOJOTIONb30BAHML.

Henpasa o6oliti cTopoHO# npobiieMy 310pOBbS JTIOACH IIIAHETH U
3TO HCCMOTPSA Ha TO, YTO MHOI'UC CTpPALIHBIC 336OJ'ICBaHI/IH youim B
MPOIILIOE, MOTOMY YTO B OOpbOC ¢ HUMH OBLIH AOCTHTHYTHI OOJIBIIHE
VCIICXH, HO, TIOSBHINCH HOBHIC, elIE 60Iee ONacHEIC.

3apanne 1. M3yunte npuuunHbl pa3sutus npobieM B obnactu
MPUPOAOTIONb30BAHHUS.

3apanne 2. U3yuure rioGanbHeC MPOOIEMBI IPHPOIOTIONB30BA-
HHSL.

KoumponwHbie gonpocsi

1. KakoBBl npH4HHBL Pa3BUTHSA OPOOIIEM B 0OIACTH PUPOAOIONb-
30BaHUs?

2. KaxoBbI r106abHbIC TPOOISMBI TIPHPOIOTIONb30BAHKS ?

3AHATHE 7
PecypcocGeperaroniye TeXHOJIOHH

Lenv 3anamus: M3yIUTh COBPCMCHHOEC COCTOSIHUC M TICPCIICKTH-
BBl PA3BHUTHUS PECYPCOCOCPETAOIIUX TCXHOTOTHIA.

Cocmosinue u nepcnekmusni pecypcocoepecenus 8 AIIK
Pecypcocbepesicenue — 310 mpouece 3(PEKTHBHOIO HCIOTb30Ba-
HHSl MaTCPUANTBHO-TCXHUYCCKHX, TPYAOBBIX, (PMHAHCOBRIX H JPYIUX
pecypcos. Ero umenp — mpou3BOACTBO MPOAYKLHHM C JYUIIAMH Kade-
CTBCHHBIMH TNOKA3aTEISIMU IIPH MUHUMYME COBOKYITHBIX 3aTpaT MPOH3-
BOJCTBCHHEIX PECYPCOB W MOBBHIIICHHEC 3KOHOMHYCCKOH OTIaYd OT
KOKA0W HATYpPaIbHON UX €AUHHULIBI.

21



Otpacmu AIIK crnoskHEI 1 CBOCOOPA3HBI ¢ TOUKH 3PCHHS SHEPro-
o0ecreyeHUs, MO3TOMY MHpoOIeMa SHEProcOCPEKCHHSI B HHUX JOCTa-
TOYHO aKTyaJbHa.

COBpPEMCHHOE COCTOSIHUE OTCUCCTBCHHOI'O CENBCKOTO XO3SHCTBA
XapaKTePU3YETCA:

* HU3KHUM YPOBHEM HPOH3BOAMTEIBHOCTH TPYAA B CPABHEHHHU CO
ctpanamu 3anaga (He 6o1ee 10% oT ypOBHS pa3BUTHIX CTPaH);

* BBICOKOHM JHEPTOEMKOCTBIO IIPOM3BOAMMON MPOAYKIMHU: B 4-06
pa3 BHILIE, UEM B Pa3BHUTHIX cTpaHax Jamana (Hampumep, B Poccun Ha |
ra namHA 3arpagnsactcd A0 250-280 kr ycIoBHOrO TOIDIMBA, TOTJA
kak, Hanpumep, B CLIA — 140 kr);

* HCPALMOHATBHO «Pa3IyThIM» HAOOPOM HCHONB3YEMbIX TCXHUYC-
CKHX, TEXHOIOTHYCCKHX U SHEPTETUUCCKUX CPEACTB MPH MaIOM KO3d-
(ULMCHTE TOJE3HOTO HCHONB30BaHMA. Tak, cpemHEroJoBOH mMmokasza-
TCJIb SHCPTETHUCCKOUN 3P (PEKTUBHOCTH SHEPromoTPeOMIOIETro 06opy-
mosanus He gocturacT 20% mo crpaHe;

* BBICOKOWM J0JICH MOTPEOICHUS MPUPOIHBIX SHEPropecypcos. Taxk,
B CTPYKTYpE NOTPeOICHII HAUOOIbIINH YACTBHBIN BEC MPUXOIUTCS HA
auseapHOe ToTuBo — nopsaka 30 %, Oenzun — 11-16, mpupogHsiii ra3
— 20, anexTposHepruto u yroiab — 10-11%;

* YCTapeBLINM TEXHOJOTHYECCKHM O0OOPYIOBAHHEM H KOMMYHHKA-
musivu (okosio 90 % wmx padoTaroT 3a mpeAcIaMH CPOKOB aMOPTH3a-
un);

* pa3BalOM CHCTEMBI DKCIUTYaTalMH, TEXHHYCCKOTO O0OCTY>KHBa-
HHSI, PEMOHTA H CCPBHUCA;

* COKPAIICHUEM IAPKa CEIbCKOXO3SMHCTBCHHBIX MAIIHH;

¢ 1eUUUTOM KBATA(DHIMPOBAHHBIX KaIPOB.

OcoOcHHOCTE  (DYHKIHOHUPOBAHHUS CENBCKOXO3SMHUCTBCHHON OT-
paciy B TOM, YTO B KAueCTBE OOBEKTA BO3ZJACHCTBHS IHEPreTHUCCKHX
TCXHOJIOTHHA BBICTYMAKT OMOIOTMYCCKUEC OOBCKTHI (MOYBA, PACTCHHUS,
SKUBOTHBIC). DTO BIUSCT HA OCOOCHHOCTH MOTPEOICHUS U PACIIPeacic-
HHSI SHCPTHH, & TAKKE BO3MOKHBIE SHEPIeTHUECKHE HCTOUHUKH.

JHEProeMKOCTh MPOU3BOAUMON HPOAYKLUUHU SBISCTCA (HAKTOPOM
€¢ KOHKYPEHTOCHOCOOHOCTH. [IpHpocT CenbCKOXO3MHCTBEHHOH mpo-
aykiun Ha 1% BiaeueT 3a co0OM YBEIHUCHHE PAcX0/a SHEPrOPeCypCoB
Ha 2-3%.

CenbCKOXO3SIMCTBEHHOE TMPOU3BOACTBO OA3UPVETC B OCHOBHOM
Ha NMPHUMCHCHHUH TPAAULHOHHBIX TEXHOJOTHH, U JIHIIb HA OYCHb Orpa-
HHYCHHBIX TUIOMAIIX MPUMCHAIOT BBICOKOIPOU3BOIUTEIBHEIC PECYP-
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cocOeperaromue TexHonorud. BenencTBue 3Toro cpemHsas ypoxkaii-
HOCTb 3CPHOBBIX KyJIbTYp HE mpesbimact 18,3 w/ra (ganusie 2010 1),
MPOXYKLMS MPOU3BOJUTCS C MOBBIIICHHBIMH 3aTPATAMH H3-32 BBICOKHX
LICH HA SHCPTOHOCHTEH.

K HacTosmeMy BpeMEHH CIOXKHITUCH CICAYIOLINE OCHOBHBIC THIIBI
TEXHOJIOTHHA IO HHTCHCHBHOCTH NMPOU3BOICTBA.

[IpocTeie (TpaaWLMOHHBIC) TEXHOIOTHH HCIOIB3YIOTCA B XO3SH-
CTBaX C HHU3KUM VPOBHEM JOXOJHOCTH, HEIOCTATOYHBIM KaJPOBBIM
o0ecreyeHNEM, U, KaK MPABUIIO, PACCUUTAHBI JJIsl PETHOHOB C HEBBICO-
KUM JIaHAMA(THBIM MOTCHIMAIOM — NPEHMYLICCTBCHHO CTCIHBIX H
3aCYLITUBLIX PaiioHOB. IIpu 3TOM YPOKAWHOCTh 3CPHOBBIX COCTABIISCT
20 wra. TexHuka A HUX MajiO0 OPHCHTUPOBAHA HA MOYBO3AIIUTHYHO
00paboOTKy, HCIOIB3YIOTCS ACUICBBIC arperarbl MAIIWH TMOKOJICHHI
1970-x ronoB.

HHTCHCUBHBIC TEXHONOTHH PaccUUTaHbl Ha Oonee riayOoKHe 3Ha-
HHUS ¥ TPpeOVIOT BOBICUCHHS B IPOLIECC POU3BOACTBA CEIBbXO3MPOIYK-
OUH  MUHCPANbHBIX VAOOPCHHUN, Mal000BEMHOIO HCIOJIb30BAHHUSI
CPEICTB 3allMTHl PACTCHUH OT OONE3HCH, BPEAMTEICH W COPHIKOB B
3aBUCHMOCTH OT MOPOra HX BPEIOHOCHOCTH, An((PepeHIHATBHOTO
BHECCHUS MPEMapaToB B pasnuuHble (asbl PasBUTHS PACTCHUH. JTH
TCXHOJIOTHH PACCUMTAHBl HA ONArONPHUATHBIC MO VBIAKHCHHUIO JIAHA-
madTrl, UX MOTCHIMAT 0 YPOKAWHOCTH 3€PHOBBIX KYJIBTYP COCTABII-
et 30-40 1/ra.

Pecypcocoepesicene u azporkoiozus 6 3emieoenuu

JocTikeHrne yCTOMYMBOTO Pa3BUTHA JKOHOMMKH CEIBCKOTO XO-
3SMCTBA B HACTOSIIEE BPEMS M B MCPCICKTUBS TPEOYET PELICHHS MPO-
OJICMBI ONITHUMH3ALIU PECYPCOTIOTPEONICHUS H PECYPCOCOCPEIKCHIS.

[MpoGnemy pecypcocOepeKeHUs CASAYET PacCMaTPUBATh C MO3U-
LUH arpOdKOJIOTHUCCKUX MPOOICM 3EMIICACIINS, CHCTEM MPOH3BOACTBA
paCTCHHCBOﬂquKOﬁ OpOAYKIWHU, MAITUHHBIX TCXHOJOTHH MU MAIIHUH
AJIsL KOMIUICKCHOM MEXaHU3aImuu CCIIbCKOXO3SIUCTBCHHOTO npounu3BOA-
CTBA, YUUTBIBAA, UYTO OHU ABJIAIOTCA KIHOUCBBIMU pPCCypCaMU IpPHU IIPO-
U3BOJCTBE CEIbCKOXO3SIMCTBEHHON MPOAYKLIMH.

MHoOroIeTHHI nepuoa HCIOJIb30BAHUA TPAAUIHOHHBIX TCXHOJIO-
THI BO3JC/BIBAHUS 3CPHOBBIX U APYTHUX BHIOB KYJIBTYP CIIOCOOCTBYET
CHIDKCHHIO COJCPKaHUSI OPraHUYCCKOTO BEILCCTBA B MIOYBE 32 CUCT €ro
MHHEpanu3anuy. B pesynprare Qist BOCIOTHEHHs TOYBEHHOTO ILIOI0-
poaud Tpe6yeTC$[ HUCMOJBb30BAHUC TTOBBIMCHHOTO KOMUYUCCTBA OPraHu-

23



YECKHUX YAOOPEHUH U OGHOPECYPCOB, YTO YBEIHYHBACT MPOU3BOACTBCH-
HBIC 3aTpPaThl.

I'myGoxkast 06paboTKa MOYBBI ¢ 00OPOTOM ILIACTA MOXKET CHIKATH
OHOJOTHYSCKOE Pa3HOOOpA3Ue MOYB, B TO BPEMs KaK OHMOIOTHYCCKAs
AKTUBHOCTDb ITOYBbI Ilpef‘)BquaI\/'IHO BAXKHA 4TI NOAACPXKaHUA HOPMAJib-
HOH CTPYKTYPBI, €CTECTBEHHOTO ILIOAOPOAUS, U, B KOHEUHOM HTOTE,
BBICOKOH MPOAYKTUBHOCTH IOYB.

PCFyHHpHO NOBTOPAOMIUCCA 3ACYXHU B OCHOBHBIX 3CPHOBBIX PCTU-
oHax Poccun OTPULATC/IPHO BJIUAKOT HAa HAKOIUICHUC BJIAaru B IMOYBCH-
HOM HpO(bI/IJ'Ie, NOBBIMAOT PUCKOBAHHOCTD 3CMIICACINA U IPCIIATCTBY -
0T TONYUCHHIO PEHTAOCTPHON YPOKAHHOCTH, TaK Kak AC(ULMT BIAru
HE TMO3BOJIICT MOIHOCTHIO PEATH30BATh HU TCHETHUCCKUH MOTCHITHAT
COpPTOB, HH NMOTEHLMAN IMMOYBHI M Apyrux pecypcos. [loaTtomMy BakHO
OPUMCHATE TCXHOJIOT'MH, KOTOPBIC MOTYT 3aKOHCCPBUPOBATH BJIary B
H€O6XO,Z[I/IMLIX KOJIMUCCTBAX U COXPAHUTH C€C IJIA paCTCHI/II\/'I B OIITHU-
MAaJIbHBIM EPUOL.

Cennckoe x03sgiicTBO Poccuu ABI4eTCA OOHUM U3 OCHOBHBIX HC-
TOYHHUKOB 3arpA3HCHUA MOBCPXHOCTHBIX BOA, IIPHU 3TOM I'IaBHYHO POJIb
WTPacT KUBOTHOBOACTBO (cToku). Bona, cOpaceiBacMmast ¢ moJacH, HeCeT
B ¢e0¢ YACTHUIIBI [TOYB, BICMEHTHI PAcaja MECTHLHIAOB, YIOOPCHUH H
JPYTHX OPTaHHUYCCKUX M HCOPTaHHUYCCKUX coeaumHeHmil. J{na ocmabe-
HUSI JAHHOTO HCTATUBHOTO SBJICHUSA HGO6XO,Z[I/IMO OPUMCHATD KOMILICKC
MCpOHpHHTHﬁ, CaMbIMH BAXKHBIMH U3 KOTOPBIX ABJIAOTCA HUCIIOIb30BA-
HHC MPHUCMOB arpoJaHAmadTHOrO 3eMiICACIHs, COXPAHCHHEC PaCTH-
TCIbHBIX OCTATKOB HA IMOBCPXHOCTU MOYBBI, MaKCUMAJ/IbHAA 3aHATOCTDH
MOYBBI PACTCHUAMMU.

IIpm npomn3BoACTBE PACTEHUEBOIISCKON MPOAYKIIMH TPUMEHIETCS
TCXHOTCHHO-UHTCHCUBHAA CUCTCMaA INPOU3ZBOACTBA € NPUCYLIUMU e
CYICCTBCHHBIMU HCAOCTATKAMU. I[J'IH YCTPAHCHUA UX MNPCAIAracTCsa U
HAYYHO J0KA3aHA LIEICCOOOPA3HOCTE MEPEX01a HA aJANTHBHYIO HHTCH-
cU(HUKALNIO PACTCHUCBOICTBA.

[Nepexoa k azanTHBHOMY PACTCHUCBOACTBY MPEIIOIAracT IIHPO-
KOC HCITOB30BAHHC PECYPCOIHCPTOIKOHOMHBIX M TPHPOJOOXPAHHBIX
texHomorui. [lepBoe CBs3aHO € BO3PACTAHHEM LCH HAa HCKOMAacMOC
TOIUTUBO, BTOPOS — ¢ HCOOXOAMMOCTBI) COXPAHCHUS OHOJOTHUICCKOrO
pa3HoO0pasus U BRICOKOTO KaUeCTBA CPEAbl o0uTaHus B arpoiadaimad-
Tax u 6uochepe B LCIOM.

HauGosee nmepcrneKTUBHBIM MOAX0A0M B KOHCTPYHPOBAHUHU arpo-
AasamadToB, 00JaMAKNINX BRICOKHM 3aIIaCcoOM 3KOJIOTHUCCKON HAMCK-
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HOCTH, SIB/SICTCS LICJICHAMPABICHHOS VYBCIHUCHHUC OHOJIOTHYCCKOTO
pa3Ho00pa3us COOTBETCTBYIOIINX arpOSKOHOCUTEICH.

3apanmue 1. M3yunTh 0COGCHHOCTH COCTOSHHS U NEPCICKTHBEL pe-
cypcoctepexenns B ATTK.

3aganue 2. M3yuuth pecypcocOCPEKCHUE M arpO3KOJIOTHIO B
3EMUITC JCTTHHL.

KoumponvHule onpocsi

1. KakoBo COCTOSIHHE M TEPCICKTHBBI PECYPCOCOCPEIKECHUS B
ATIK?

2. Kakosnl PecypcochepexxeHue 1 arpo3KoIorHs B 3eMIICACTHN?

3AHATHUE 8
PannonansHoe npHUpoA0ONOIb30BAHHE HPHPOIHBIX PECYPCOB

Llens 3anamus: M3y9INTh OCHOBBI PAITHOHAIBHOTO TPHUPOAOIIONb-
30BaHMsI MPUPOJHBIX PECYPCOB.

Honsmue o payuonaibHOM RPUPOOONONLIOBAHU

Payuonanvnoe npupoodononv3oeanue — 3T0 CHCTEMa ACATECIBHO-
CTH, TIPU3BaHHAS 0OCCIICYUTh SKOHOMHVIO 3KCILIYaTalUI0 HPUPOTHBIX
pecypcoB U yenoBHU U HanOosee 3QPEeKTUBHBIN PEKUM UX BOCIIPOU3-
BOJCTBA C VUCTOM MEPCIECKTUBHBIX HHTEPECOB Pa3BHUBAIOLICIOCH XO-
3SMCTBA M COXPAHEHUS 3A0POBBS TIONECH.

ParmmionansHOE TIPUPOJOIONB30BAHNE XAPAKTEPHO A MHTCHCHB-
HOTO THIIA XO34HCTBA, KOTOPOE pa3BHBACTCA HA OCHOBE HAYYHO-
TEXHUYECKUX 3HAHUN U BBICOKON MPOU3BOAUTEIBHOCTH TPYAQ.

CHHOHHUMAMH PALMOHANBHOTO TNPHPOJONONb30BAHHUS  SBISIOTCS
HauOolee 4acTo ynoTpeOsieMble B HAYIHOH JUTEpaType U myOaumu-
CTHKC MOHATHS «YCTOHYHBOIO», «COANAHCHPOBAHHOIOY, «IIOAACPIKU-
BaOIIETO MPHPOJOTIONB30BAHNA», B TPAKTOBKE KOTOPBIX BCE CHIIBHEE
MIPOCIIEIKUBACTCS NIEPEXO OT PECYPCHOM MapaJUrMbI K IKOJOTHIECKOH.
JU1a panroHaIBHOTO TIPUPOJOTIONB30BAHNA BAKHO OKPYIKAIOMIYIO Cpe-
Iy paccMarpuBarh HE CTOJIBKO KaK KIIAJOBYIO TIPHPOJHBIX PECYPCOB,
CKOJIBKO KaK «IPUPOIHBIH KAIMUTAI» KaK €IUHOE LIETI0C.

Kak ormeuaet b. B. Tlospkos, B ¢opmMann3oBaHHOM BUAC MOIKHO
npeactaBuTh Ghopmyy pauuonansaoro [T kax:
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PIIII = UIIIP + BIIP + OOC,

rac UIIP — mucnomp30BaHHUC MPUPOTHBIX PECYPCOB, BKIIOUAIOINCE
SKOHOMHYIO 3KCIUTYATALUI0 MPHUPOJHBIX PECYPCOB, BHCAPCHHUC HOBBIX
TCXHOJIOTHH (B T. 4. PECYPCO- M HHCProcOCPEraroImx), YTHIN3ALUAIO U
3aXOPOHCHUC OTXO0B;

BIIP — BoCipon3BOACTBO MPUPOAHBIX PECYPCOB. COXpPAaHCHHUE Oa-
3Bl AL BOCIIPOHM3BOJCTBA IMPHUPOAHBIX PECYPCOB C HCIOIb30BAHUCM
BCEX CHCHUPUUCCKUX U HECHCHUPUUSCKUX METOOB, MOAACPIKAHUC
MOPCKHCTO COCTOAHUA MNPHUPOAHBIX KOMIIOHCHTOB U KOMILJICKCOB, BOC-
CTAHOBJICHHE HAPYLICHHBIX JaHAMa(TOB;

00C - oxpaHa OKpy»KarOIIEH CPEAbl; OXpaHa HECBO30OHOBISICMBIX
MPUPOAHBIX PECYPCOB, OXPaHA KHUBOH MPUPOABI (Pa3BUTHE CETH 0CO00
OXPaHSEMBIX MPUPOJHBIX TEPPUTOPHI, OTPAHUUCHUE OTCTPE/IA KUBOT-
HBIX M YHHUYTOKCHUS PACTUTCIBHOCTH), CO3JaHHE OJJArOMpPUSTHBIX
NPUPOJHBIX YCIOBHH IS KHU3HEACSITCIBHOCTH JIFOACH.

COBpPEMCHHOS MPHPOAOTIONB30BAHUEC HAIIES BCCTO 3HAYUTCIBHO
OTIMYACTCSI OT TOTO, YTO MOAPA3YMEBACTCS MO PALMOHAIBHBIM IMPHU-
pomonosp3osanueM. OQJHAKO PETHOHANBHBIH OMBIT CBUACTCIBCTBYCT,
YTO 3ICMCHTHI PALHOHATBHOTO IMPUPOIOIIOIb30BAHMUS, STATOHHEIC 00b-
CKTBI-IPCATIPUATUA MOABIIAOTCA U B Poccun.

Payuonaibnoe ucnoivzoganue NPUPOOHbIX pecypcos
Bo300HOBIsIEMBIC PECYPCHI, A0 ONMPEACICHHOrO Npeaeia, Crocod-
HbI CCTCCTBCHHBIM ITyTCM BOCCTAHABIUBATLHCA, HO ATUTCIIbHAA UCTOPUAL
UX SKCIIyaTaiui NpuBciia K CYICCTBCHHBIM U3MCHCHUAM MPUPOAHBIX
0COOCHHOCTEH PECYPCOB H, MPEXKAE BCETO, K HX CIIOCOOHOCTH CaMOBOC-
craHaBiuBathesd. Eie octpee crout mpobnemMa ¢ UCUCPIIAaHUEM HEBO3-
OOHOBJISCMBIX PECYPCOB, a TAKKE ¢ HAKOILICHHEM B MPHPOIHOMN cpee
OTPOMHOTO KONHMYCCTBA OTXOJOB MPOM3BOACTBA M MOTpeOacHU:A. Bee
3TO CBHACTCIBCTBYET O HEPAITMOHAIBHOM MPUPOI0TIONb30BAHHH.
I'nasnoiii npunyun ParuoHATEHOTO TPHUPOIONONB30BAHMSA — KO-
HOMHYCCKAS CTICIIHANN3AISA W OPTaHM3aIlN XO3SMHCTBA, COIMATBHOC
YCTPOMCTBO ~ OOIMECTBA  JOJDKHBI  COOTBETCTBOBATH — MPHPOTHO-
PECYpPCHON 00CCHCUCHHOCTH ([TOTCHIMAY) TCPPUTOPHH, PECYPCOBOC-
MMPOU3BOASINCH U CPSIOBOCCTAHOBUTEIBHOU (DYHKIHSIM SKOCHCTEM, HX
CCTCCTBCHHBIM CHOCO6HOCTHM OPOTUBOCTOATE AHTPOIIOICHHBIM BO3-
JEUCTBUSAM.
Ilymu payuonansno2o ucnoab308aHus NPUPOOHBIX PECYPCOs:
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1. MuBeHTApM3anus U CO3MAHUC KATACTPOB MPUPOIHBIX PECYPCOB.

2. DKOJIOTH3ALUS TCXHOJIOTHUCCKHUX MPOLIECCOB.

Be3oTx0oaHOE MPOM3BOACTBO — 3TO TaKAs OPraHU3ALHS PCCYPCHBIX
LIMKJIOB HA OCHOBE INMPUHLMIIOB B3aUMOCES3H M 3aMKHYTOCTH, HPHU KO-
TOPBIX OTXOJBl OJHUX MPOU3BOACTB UCIOJIB3YIOTCS B KaUECTBE CHIPbA
JUTSL JPYTHX, 9TO OOCCIICUMBACT UX MOMHYIO YTHIH3ALMIO.

3. CMArueHue HETATUBHBLIX IMOCIEACTBUN XO3SMHCTBEHHOU nes-
TCIBHOCTH YCIOBEKA.

3aganue 1. M3yuuth OCOOCHHOCTH PAI[HOHAIBHOTO MPUPOIO-
MOJb30BAHUSL.

3aganue 2. M3yuuth XxapakTep palMOHATBHOTO HCIIOJb30BAHUS
MPUPOIHBIX PECYPCOB M MYTH X UCTIOTB30BAHMA.

KoumponvHbie gonpocsi

1. Uro mocaysKujao TOMYKOM K (POPMUPOBAHUIO PALMOHAIBHOTO
MPUPOAOTIONb30BAHHS

2. Hanwmurte ¢dopmyny parMOHAIBHOTO MPHUPOIONONb30BAHM,
packpomTe ee coAcpKaHME.

3. TloueMy HET €AWHOTO KPHUTEPH PALMOHATIBHOCTH IPHUPOAO-
nosip3oBanus? [IpuBeUTe MPUMEPBI YACTHBIX KPUTCPHEB PALMOHAIIB-
vocTu [T

4. B uem 3aKIOYacTCSA CMBICT PaAlFIOHAIBHOTO HCITOIB30BAHMUI
MPUPOIHBIX PECYPCOB?

5. KakoBa koHIETITYaIbHAS CXCMa COXPAHCHHUS W UCTIOIB30BAHUS
MPUPOIHBIX PECYPCOB?

3AHATHE 9
JHepreTHYECKHE Pecypchl H OCHOBBI HX PALIHOHAILHOIO
HCHO0Jb30BAHHSA

Llens 3anamus; N3y9IATh aKTYaTbHOCT U COBPEMEHHBIE TECHICH-
LUU JHEPreTUUCCKUX PECYPCOB U OCHOBBI UX PALIHOHAIBHOIO HUCIIONb-
30BaHUA.

AKmMyansnocmos payuoHaIbHO20 UCHOTb306ANHUS
IHepeemudeckux pecypcos 6 Poccuu u mupe
[Ipobnema cHIDKEHHS PHEPrETHUYCCKHX 3aTPaT, SHEProcOepeKeHU
CTaHOBHTCS Bee Hoiee akTyanbHOH B MHpOBOM acrniekte. OcoOeHHO ak-
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TyajbHa 3Ta npodaeMa AN POCCUICKON 3KOHOMHUKH, MOCKOIBKY B Poc-
CHH DHEPrOCMKOCTh IMPOMBIIIJICHHOTO MPOHW3BOACTBA M COLIMATBHBIX
VCIYT OKa3bIBACTCS BO MHOTO Pa3 BBILIC OOILICMHPOBBIX MOKA3ATEICH.
Jta npobiema eie 0oice 00OCTPSICTCS B CBSI3U ¢ MOCTOSIHHBIM YBE/IH-
YCHHEM B HALICH CTPaHE CTOMMOCTH 3HCPrOHOCUTENCH: MPHPOIHOTO
raza, He()TeMPOAYKTOB, BICKTPOIHEPruu U T.4. B cebecromvoctu mpo-
avkuvd B Poccun mommst sHEpro3arpar 4acTo CTAHOBHUTCS AOMUHHPYIO-
mei. B ¢Ba3M ¢ 5THM KOHKYPEHTOCIOCOOHOCTh OTCUCCTBEHHOH IMpo-
OVKLOHUA BCe OONBINE 3aBHCHUT UMEHHO OT 3KOHOMHOTO PacXOJOBaHUS
SHEPreTHUCCKUX pecypcoB. [loJaBisMIOmy0 4YacTh BSHEPropecypcoB
MPEACTABISIOT B HACTOSIICE BPEMS TaK HA3BIBACMBIC HEBO30OHOBILAIC-
MEBIC UCTOUYHUKH SHCPTHH B BUAC OPraHHYCCKUX MUHEPATBHBIX TOILTHB.
10 mpupoHbIH ra3, He(Th, Yroib, Topd u aApyrue Buabl Tomms. Hc-
MOJIb30BAHUE STHX TOILUTUB KaK SHEPreTHYCCKUX UCTOYHHKOB MPUBOIUT
U K 3HaUUTCe/IbHBIM BeIOpocam. [losTomy mpobiema sHEeprocOepeKeHuUs
TECHO CBS3aHA C PCLICHUEM PSJa BAXKHBIX SKOJOTHUYCCKHUX MPOOIeM, B
TOM YHCIIE U [IOOATBHBIX.

Coepemennvle meHOeHUUU YeeUYeHUS BbIPAOOMKU
U PAYUOHATILHO20 UCNOIb30GAHUSL IHEP2EMUUECKUX PECyPCos

COBpCMCHHbIC TCHACHINU YBCIUYICHUA Bpra6OTKI/I " panyoHaIb-
HOTO HCTIOJB30BAHMSL JHCPTCTHUYCCKHUX PECYPCOB MPEANOIAralOT HX
COOCTBCHHYIO BHIPAOOTKY Ha MecTe moTpediacHus. bmarogaps coBme-
[ICHHUIO B CIMHOM KOMIUICKCE TCIUIOTCHCPUPYIOIICH U TCIUIOMCIIONb-
3VIOLICH YCTAHOBOK HCKITIOYACTCS MPOMEKYTOUHBIH TCIIIOHOCHUTE/b
(map, Bozma), a Takke OOVYC/AOBJICHHBIC MM KAIMTATbHBIC 3aTPaThl Ha
CTPOHUTENBCTBO U SKCILTYATALIHIO KOTCIBHBIX.

COBpCMCHHbIC TCHACHINU YBCIUYICHUA Bpra6OTKI/I " panyuoHaIb-
HOTO HCTIOJB30BAHMS JHCPTCTHUYCCKHX PECYPCOB MPEAINOIAraT HX
COOCTBEHHYIO BHIPAOOTKY Ha MecTe motpedncHus. bmarogaps coBme-
MICHUIO B CAWHOM KOMIUICKCC TCIUIOTCHCPUPYIOIUX U TCIIIOUCIIOb-
SYIOIMUX YCTAHOBOK HCKIHOYACTCA HpOMe)KyTO‘IHbII\/'I TCIINIOHOCUTCIb
(map, Bozma), a Takke OOYC/IOBICHHBIC WM KalNWUTANbHBIC 3ATPATHl HA
CTPOUTCIIBCTBO U SKCILTYATAIINKO KOTCIIbPHBIX.

OnHo¥i 3 HauOoJee BAXKHBIX MPOOIEM COBPEMEHHOCTH SIBIISACTCS
PALHOHATIBHOS HCIOIb30BAHUC JHCPIETHUCCKUX PECYPCOB  HAIICH
CTpaHbl, B TOM YHCJIC TPOMAIHBEIX 3aMacOB CEPHUCTON HEQTH, OTKpPHI-
ThIX B IIOCJIICAHUC ACCATHUIICTHS.
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Ho se TonpKkO ypOBEHB IIEH BIHSCT HA PALIMOHANTBHOC HCIOJNb30-
BaHHE DJHEPIreTHYECKUX pecypcoB. Becbma cylmecTBEHHOE BIIHSIHHUC
OKa3bIBACT CaM MPUHLHUI TOCTPOCHUS Tapu(OB HA SHEPIETHUCCKUC
PECYPCHL.

JanpHelmee yCKOPEHHOE Pa3BUTUE HAPOJHOTO XO3SMHCTBA CTPAHBI
TpeOYET PaLlMOHATIBHOTO HCIONb30BAHMS 3¢MEIbHBIX, BOAHBIX U SHEP-
TETHUYECCKUX PECYPCOB.

CucreMa 11eH ¥ Tapu(oB Ha SHEPTHIO U TOIUTHBO AKTHBHO BO3ACH-
CTBYET HA MOTPEOICHUE U PALMOHATBHOE UCTIOIb30BAHHUE YHEPreTHYC-
CKHUX PECYPCOB B HAPOJTHOM XO3SHUCTBE.

OrpaHnueHHOCTh MPUPOAHEIX PECYPCOB TOIUIUB, OONBINAS CTOH-
MOCTb COOPY’KEHHSI 3JICKTPOCTAHLHUH, HEJOCTATOK H JOPOTOBH3HA
3MEKTPOIHEPTHH B HEKOTOPBIX PAHOHAX MPUIAIOT OTPOMHOC HAPOTHO-
XO34HCTBCHHOC 3HAUCHHUE BOMPOCAM SKOHOMHH 3HCPTHH H PALIMOHANb-
HOTO HUCIIOJIb30BAHHS SHEPTETHICCKUX PECYPCOB.

DHepzemuka cmpanvl U aKmMyaibHOCMb PAYUOHAAbHOZO
UCROJIb30BAHUSL IHEPZOPECYPCOB

IMpoGnema CHUKEHUS FHEPreTUUICCKUX 3aTPAT, SHEProcOCPEIKESHUS
CTAHOBUTCS BCE 0OJICE aKTyaabHOW B MUPOBOM acriekre. OcoOCHHO ak-
TyajbHa 3Ta MpodiaeMa AN pOCCUHCKON 3KOHOMHUKH, MOCKOIBKY B Poc-
CHH DHEPrOCMKOCTh IMPOMBIIIJICHHOTO MPOU3BOACTBA M COLIMATBHBIX
VCIYT OKa3bIBACTCS BO MHOT'O Pa3 BBILIC OOIIEMHUPOBBIX NOKA3ATEICH.

I'asubiM mokazatenem 3((HEKTUBHOCTH HCIIONB30BAHUS SHEPIHU
B CTpaHE SIBIACTCS SHEPrOEMKOCTh BAJIOBOTO BHYTPECHHETO MPOAYKTA
(BBII) — cooTHomicHHE TOTPEOICHUS SHEPTUHA U 00BEMA MTPOU3BEACH-
HBIX TOBapOB M YCIYT. JTOT MOKA3aTEIb PACCUUTHIBACTCS MYTEM Jcie-
HHUS 00BbEMa PHEPTHH, IOTPEOICHHON BHYTpHU cTpaHbl, Ha 00bem BBIL
To ecTb BHEProOeMKOCTh — 3TO «IHEprus, noTpedisemas CcTpa-
HOW/CTOUMOCTb NIPOU3BEACHHBIX B CTPAHE TOBAPOBY.

[IpaBurenscTBo Poccnn mprHAMAaeT MEpPBI ANl CHYDKCHUST SHEPToO-
emroct BBIL. IIpesuaenrom Obiia mocrasiacHa ueib. cau3utb Kk 2020
roay sHeproemkocts BBII Ha 40%. J10 moO3BONSET MOCTPOUTH MpPO-
cToi1 mporHo3 auHamuku sHeproeMroct BBIT Poccnn 1o 2020 roaa.

Hcxons w3 nporuosa, BHIMOJHEHUE HAMEYCHHOU LEIH 00CCICUHUT
ypoBeHb 3HEproeMkoctd BBII, xotoperii ObLT XapakTepeH A APYTHX
ctpas B 90-e roapr nponutoro Beka. Ecin ske ocranbHBIE CTPaHBI MPO-
JOJDKAT VIIYYIIATh CBOKO SHEProd¢heKTHBHOCTE TAKHMH KE TEMIIAMHU,
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To 3reproemkocts BBII Poccun Bce paBno Oyaet Ha 50-70% BhIIne,
4EeM B CPEIHEM IO MHPY.

Cpenn Haubonee oOLIMX MOAXOJ0B B CTPATETHH SHEProcOepeke-
HHSI MOXKHO HA3BaTh MPUMCHCHHE PECYPCOCOCPEraroIuX TEXHOIOTHH,
HCTIOb30BAHUEC METOAOB MATEMATHYCCKOTO MOJCTHUPOBAHUS H OITH-
MH3ALUH [IPU TPOCKTHPOBAHUH U PEKOHCTPYKLUH MIPSATPUSITHI, 3aMe-
HY JOPOTOCTOSIINX HCPrOCMKUX BHIOB HCPrOHOCUTEICH, TAKUX KaK
JMEKTPOIHEPrHsl, KOKC Ha 0osee ACLICBBIC, B YACTHOCTH, HA MPUPOA-
HBIH ra3, Bce 00JIee MIMPOKOE UCTIONb30BAHUE BO3OOHOBISIEMBIX HCTOY-
HHUKOB SHCPTHH - BETPA, COJTHIIA, GHOMACCHI U JP.

3aganue 1. M3yuuth akTyanbHOCTh PAI[HOHAIBHOTO HCIOJIb30BA-
HUS SHCPTCTUUCCKUX pecypcoB B Poccnu u mupe.

3aganue 2. M3yunth COBPCMCHHBIC TCHACHIIMH YBCIUUYCHUS BbI-
PabOTKH U PAIL[HOHATBHOTO HCITOIb30BAHMUS SHEPTCTUUCCKUX PECYPCOB.

3apanne 3. I3yuuTh HEPreTHKY CTPaHbl U AKTYaIbHOCTh PALUO-
HAJTBHOTO HCIIONBb30BAHNS 3HEPTOPECYPCOB.

KoumponvHule onpocsi

1. KakoBa akTyaJbHOCTE PALIMOHAIBHOTO HUCIIONB30BAHUS HCPIC-
THYCCKUX pecypcos B Poccnu u mupe?

2. KakoBbl COBpeMEHHBIC TCHACHLMH YBCIHUCHHS BHIPAOOTKH U
PaLOHATBHOTO UCTIONb30BAHNS SHEPIETHICCKHX PECYPCOB?

3. KakoBo cocTosHHE YPOBHS SHEPTETHKH CTPAHBI M aKTYaIbHOCTb
PaLOHATBHOTO UCTIONIb30BAHUS SHEPropecypcoB?

3AHATHE 10
Me2kayHapogHOe COTPYAHHYECTBO M0 HCIOJIb30BAHHIO
MHPOBBIX NPHPOAHBIX PECYpPCoB

Llenv 3auamus; w3yauTh OCOOCHHOCTH MEIKIYHAPOIHOTO CO-
TPYAHUYECTBA MO UCIIOIb30BAaHUIO MUPOBBIX ITPUPOAHBIX PECYPCOB.

Ilpupoonvie pecypcni, Ikon102UYECKASL NOTUMUKA
u HayuoHabHble unmepecyl Poccutickoii Dedepayuu
Poccmiickas ®Pegepammsa pacronaracT NPHUPOIHBIMH pPECYpCaMH
MHPOBOTO 3HAYCHHS. JKOCHUCTEMBI POCCHHM BHOCAT CYINCCTBEHHBIH
BKIIAA B CTaOWIM3ALMIO0 COCTOSHUS OKpyKarowei cpexpl EBpasum u
BCEH MJIAHETHI.
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IIpuponno-pecypeHerii noteHnman Poccru sBasgeTca BayKHEHIITNM
($haKTOpPOM YCTOHYHBOIO Pa3BUTHS HA HAMOHATBHOM YPOBHE H CYIIC-
CTBCHHEIM PE3EPBOM TIT100aIbHON CTaOUIBHOCTH MHPOBOH SKOHOMHKH
u o0mmecTsa.

MuHEepanbHO-CEIPBEBBIC PECYPCHI, OCOOCHHO B YaCTH JHEPreTHYIC-
CKOTO CHIPbA, 3aHUMAIOT BEAYIIEE MECTO B MHUPE U TEM CaMbIM OKa3bI-
BAIOT NPUHLNIIHAIBHOC BIFSHHEC HA BECh XOJ ITI00ATBEHOTO PECYPCOMO-
TpeONeHUS.

PerynsaropHas cnocoOHOCTh POCCHHCKHX SKOCHCTEM SBILICTCS OA-
HHM W3 BRKHCHIOUX MPUPOTHBIX PECYPCOB CTPaHbI, CIOCOOHBIM CTaTh
JCHCTBECHHBIM (PAaKTOPOM MEKIYHAPOIHBIX OTHOLICHHH.

B Hactosmee BpeMs He0OX0oauMa 3KOIOTHICCKAs ONTUMHU3ALNN U
COOTBETCTBYIOIIAS SKOHOMHUYECKAS PalMOHATU3ALM ACUCTBYIOHX
PESKUMOB MPHPOAONIONB30BaHUS nyTeM (popmuposanus 3GHEKTHBHBIX
SKOHOMHYECKUX MEXAHH3MOB M YCTAHOBICHHS IapaMETPOB HCIIONb30-
BaHHUS NMPUPOJHBIX PECYPCOB, UCXOAA M3 VUETAa BOBMOXKHBIX PHCKOB HMIX
OCBOCHUSL AJISL COXPAHCHUS YCTOMUYHBOCTH SKOCUCTEM.

MekayHapoaHOEe COTPYIHHYECTBO B 0ONACTH HPHPOIOIOIB30BA-
HUS U OXPaHbl OKPYKAKOIIEH CpeApl — BAKHEMINAS COCTABHAsS 4YacTb
HAMOHATBHOU KOJIOTHYCCKON monmuTuke Poccuiickoit @eacpammm.

HeoGxoaumocTs meacoynapoonozo compyonuvecmeda 6 ooaacmu
MPUPOOONOABIOEAHUS U OXPAHBL OKPYIICAIoweli cpedvl CBSI3aHA € 33aa-
YaM# 00SCIICYCHI BHCIIHUX YCIOBHH YCTOMYHBOTO pa3BuTHs Poccuii-
ckoii dexepanny yepe3 akTUBHOC BIUSHHE HA MPOLECCH Taobamm3a-
UM, IyTEM ONTHUMH3AINH VYACTHS B MEXKIAYHAPOJHBIX HPHPOIHO-
PECYPCHBIX W MPHPOAOOXPAHHBIX COTJALICHUAX U ODCCICUCHHS BHI-
MOJTHCHUS B3ATHIX HA ceOs MEIKAYHAPOJHBIX 0013aTEIbCTB.

Ilpasosas ocnoea u opzanu3zayusi MesCcOyHapoonozo
compyonuyecmea Poccuiickoii Dedepayuu 6 oonacmu
RPUPOOONOIBL306ARUSL U OXPAHBI OKPYIHCAIOWeli cpedbl

MesxayHapogHOE COTPyIHHUSCTBO Oasupyercs Ha KoHcTuryimn
Poccuiickoti ®deaepauny, oOMENPH3HAHHBIX MPUHIMIAX W HOPMAax
MEKIYyHAPOJHOTO TIPaBa M MEKIYHAPOIHBIX Aorosopax Poccuiickoit
deaepaunu B 00671aCTH MPUPOIONIOIB30BAHHUS H OXPaHbl OKPYKAOLICH
cpeapl, GerepatbHBIX 3aKOHAX U WHBIX HOPMATHBHBIX MPABOBBIX aKTaX
Poccwutickoii @eacpanmn.
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MeskayHapoagHOE MPHPOIHO-PECYPCHOE M MPHPOAOOXPAHHOE CO-
TPYAHUYESCTBO OCYIICCTBISICTCS B COOTBETCTBHH ¢ OOIIUMH ICIAMH U
3amauamMu BHCIIHCH nomutuku Poccuiickoit deaeparmm.

OO0y KOOPAUHALIMIO MEKIYHAPOIHOTO COTPYAHHUYSCTBA Poc-
cuiickoli ®exepanuu B 007acTH MPHUPOAONOIB30BAHHI H OXPAHEI
OKPY KArOIIEH CPEapl BBIMOIHICT (PeACPATBHBIH OPraH HMCIOJHUTSIIb-
HOW BJIACTH, MPOBOISIIMA TOCYJAPCTBCHHYIO MOJUTHKY U OCYIICCTB-
JSFOLOUE YNIpaBlICHUEC B cepe M3yUCHHs, HCIOIb30BAHHUS, BOCIPOH3-
BOJCTBA, OXPAHbI MPUPOJHBIX PECYPCOB, OXPAHBI OKPYKAIOIICH MpH-
POIHOM CPEabl U OOCCICUCHHS HKOJIOTUICCKOM OE30MACHOCTH.

MesxayHapoaHoe coTpyanuuecTBo Poccutickoit denepannu B 00-
JaCTH TPHUPOAOIONB30BAHHS M OXPAHBl OKPYKAIOWICH CPEABI, 3aKIIO-
YCHHC B YCTAHOBJICHHOM IMOPSIKE MCXKIYHAPOIHBIX JOTOBOPOB, Opra-
HU3AIUS U KOOPAMHALIMS BBIITOJTHCHUS 00SM3aTCIbCTB, BHITCKAIOIINX U3
yuactusi Poccun B MEXKIYHAPOIHBIX AOTOBOPAX M WICHCTBA B MCKTY-
HAPOJHBIX OPTraHU3ALMUIX M0 YKA3aHHOW MPOOICMATHKE, OCYIICCTBIS-
€TCS1 COOTBETCTBYIOIIMMU (hSACPATbHBIMU OPTaHAMH HCIIOHUTE TBHOM
BJIACTH, B MpEJeiaxX YCTAHOBJICHHON KOMIIETCHLHMH U BO B3aUMOJEH-
CTBUH ¢ OpraHaMH roCyJIapCTBCHHOIO YIPABICHHUS CyOBeKTOB Poccuii-
ckoit deaepanuy.

IIpuopumemot mexcoynapoonozo compyouudecmea Poccuiickoii
Deodepauuu 6 obaacmu RPUPOOONOIbIOBAHUS U OXPAH bL
OKpyycarouieil cpeosl

[Mpuopurersr MEKIYHAPOIHOTO COTPYIHHUUCCTBA B OOJNACTH IPH-
POJOTONB30BAHUS M OXPAHBI OKPYKAIOMEH CPeAbl OMpeaCICHBl HE00-
XOJUMOCTBIO OOCCIICUCHUS YCIOBHH 3KOJOTHYCCKHA OC30MacHOro
ycTonumnBoro pazeutus Poccutickoii Deaepariuu Ha ri100aTbHOM, pe-
THOHAIBHOM MEKTOCYIapCTBEHHOM, (eaepaipHoM, cyObekToB Dene-
paiiu 1 MCCTHOM YPOBHSX.

K npuopumeman medzcoynapoonoco compyonu4ecmea OTHOCITCA:

1. TapMoHM3ammsa POCCHIUCKUX W MCKIYHAPOIHBIX MOAXOJOB K
MPUPOIHO-PECYPCHOH W NPHUPOJOOXPAHHOU ACATCIBHOCTH C YUCTOM
HAMOHANBHBIX HHTEpPEcoB Poccuiickoit deacparmmm.

2. BrimonHeHue 00513aTeNbCTB, BHITCKAMIMX U3 yaacTHs Poccuii-
ckoii Deneparu B MEKIYHAPOIHBIX JOTOBOPAX M WICHCTBA B MCKIY-
HAPOJHBIX OPraHU3ALMUAX B OOJACTH MPHUPOJOMONB30BAHUS U OXPAHBI
OKPVYKAIOILIEH Cpebl.
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3. Pazeurne MEKIYHAPOTHOTO PBIHKA JKOJOTHYECKHX YCIVT,
00ECIICUHBAIONICE YCTOHUNUBOC Pa3BUTHE PETHOHOB, WMCIOIIUX TJ0-
OabHOE 3HAYCHHE.

4. T'apMOHU3aIMs HAMPABICHUH U COACPIKAHUS MEKAYHAPOIHBIX
HCCICAOBAHUH B OOJNACTH IKOJIOTHYECKH OE30MACHOTO YCTOHYHBOIO
OCBOCHHS IPUPOIHBIX PECYPCOB.

5. OGecneucnue aktuBHOTO yuactus Poccuiickoit ®deaeparuu B
IIOOATBHBIX U PETHOHANBHBIX CHCTEMAaX MOHUTOPHHTA OKPYXKaroImeit
cpelpl M KOHTPOJISI OCBOCHHS NPHUPOAHEIX PECYPCOB, B pa3paboTke
MEKIYHAPOJHOU CHCTEMBI OLICHKH SKOJIOTHUCCKUX PHUCKOB.

6. Pa3pabotka u cozganne 3GQPEKTUBHOH CHCTEMBI IPUPOIOTIONb-
30BaHMSI U YIIPABICHUS OKPYXKAOLICH CPe IO MPUTrPAHUYHBIX PaiOHOB,
bacceliHOB M MPHUOPEKHBIX MOPCKHX 30H, C YUCTOM TPAHCTPAHUYHOTO
KOHTEKCTA.

7. IddexkTHBHOC HCHONB30BAHKME BO3MOMKHOCTCH MEXKIYHAPOA-
HBIX OPraHU3aLUd MEKIYHAPOIHOTO ONBITA B MPUPOAHO-PECYPCHON H
HOPUPOAOOXPAHHOM AEITEIBHOCTH, BKIKOYAS B3aUMOACUCTBHE IO
MPEAOTBPAIICHHIO H JIMKBUAALWH MOCICACTBHI 3KOIOTHYECKOrO Tep-
popu3ma.

PasBuTHe MEKIYHAPOIHOTO COTPYAHUYICCTBA MPEAYCMATPHBACT:

1. Oddexrusnoe yuactue Poccuiickoit Deaepanuu B ACITSIHHO-
CTH MEXKIAYHapoIHBX opranuzammi cuctembsl OOH u apyrux Bcemmup-
HBIX 0oOBemuHEeHMH, opranmzauuii Espomnefickoro Corosza, Asmarcko-
Tuxookeanckoro corpyauuuectsa, CHI™ u gpyrux peruoHanbHbIX 00b-
€JUHEHUN IO NPUPOJOOXPAHHON U MPUPOJHO-PECYPCHOHN TEMATHKE.

2. ConcHcTBUE CO3JAHMIO CTPYKTYP MPHPOAHO-PECYPCHOTO H
MIPUPOOOXpaHHOro coTpyaHndecTsa Poccuiickoit deaeparnm u Espo-
nictickoro Corosa u ap.

3. OxpaHy OKpyKaromel NpUPOIHOH cpelbl APKTHKH (B paMKax
IMporpammer aeticTBuii Apkrudeckoro coseta), Kacnuiickoro, baaruii-
ckoro, YepHoro u A30BCKOTO MOPEH K CeBEpO-3anaqHoM dactu THxoro
OKeaHa, TPAHCTPAHUIHBIX BOAOTOKOB (DacceitHOB), a Takxke o3epa baii-
Kai.

4. Pa3zpaboTKy MEKIOCYJAPCTBEHHEIX MPOTPaMM COTPYIHHUYESCTBA
B 007acTi QYHAAMCHTATIBHBIX U NPUKIATHBIX HAYK, VIPCIKACHUC MCK-
OVHAPOIHBEIX HAYYHBIX LICHTPOB, Pa3BUTHE IBYCTOPOHHEIO HAYYHO-
TEXHHUYCCKOTO COTPYIHHMYCCTBA, AKTHBH3ALUIO OOMEHa HAydHO-
TCXHUYCCKOH MHPOPMAIIUCH B 00JACTH MPHUPOIONOIb30BAHUAS U OXPa-
HBI OKPY?KaIOLICH cpepl ¢ TocyaapcTBaMu — yaacTHukamu CHI'.
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5. IlpuBneucHue OOIMECTBEHHOCTH, HENMPABUTECIBCTBCHHBIX Opra-
HU3AIKH, HALIMOHATBHOTO U 3apyOe:KHOTO OM3HECA K OCYIICCTBICHHIO
MEKIYHAPOIHOTO COTPYIHHYICCTBA B OONACTH MPUPOJONONIB30BAHUS U
OXPaHbl OKPYKAIOLIEH CpeIbl.

3apanue 1. M3yuute OpHPOTHBIC PECYPCHI, 3KOJIOTHUECKVIO IO-
JUTUKY W HAMOHATBHEIC HHTCPECH Poccutickoit deaepammm.

3apanne 2. M3yunTh npaBoBYIO OCHOBY W OPTaHU3ALMIO MEKIY-
HapOAHOro cotpyauuuccTBa Poccuiickoii denepannu B 001acTH npH-
POOTIONB30BAHNA ¥ OXPAHBl OKPYKAIOIIEH CPEIBI.

3apanne 3. M3yunTh OpHOPUTETHI MEKAYHAPOIHOTO COTPYIHHMC-
ctBa Poccuiickoii ®eaepauyu B 0061acTH MPHUPOAONONB30BAHHSI H
OXPaHbl OKPYKAIOLIEH CpeIbl.

KoumponvHule onpocsi

1. Yro u3 cebst mpeacTaBIslFOT NPUPOIHBIC PECYPCHI, SKOIOTHUC-
CKas MOJIMTHKA W HALMOHANbHBIC nHTepechl Poccuiickoii deaeparmn?

2. KaxoBa mpaBoBast OCHOBA U OPTaHHU3AINS MCKIYHAPOIHOTO CO-
TpyaauuecTsa Poccuiickoit denepary B 001aCTH NPUPOIOTIONH30BA-
HHSL U OXPaHbl OKPYKAIOLICH cpeapl?

3. Kakossl nmpropuTeThl MEXAYHapOAHOTO coTpyaHmuecTBa Poc-
cuiickoli ®ecxpeparuu B 007aCTH NPUPOAOMOIB30BAHHS W OXPAHEBI
OKPYKAFOIICH CPeabI?

3AHATHE 11
Buosiornyeckoe npHpogonoab30BaHHe

ILlenv 3ansamus: A3yIUTh OCHOBBI U NPUHLMITEL OHOJIOTHYECKOTO
HPUPOAOTOIb30BAHUS.

OcHogbl buoI0UNECKO20 RPUPOOOROTB30BAHUSA

Konuenumu 3x010roB, pa3pabaThBAIOIINX TCOPHIO MPUPOAOIO/Ib-
30BaHMSA, OCHOBAHBI HA TIPHU3HAHMK CYINCCTBOBAHMS CIOKHCHIINX H
MHOT0OOpa3HeHINUX CBA3CH B MPHUPOAC U HA HCOOXOIUMOCTH UX IO-
CTOSIHHOTO Y4€Ta B MPAKTUUCCKOH AesreapHOCTH. Heaapom rosopst 00
"3KOMOTUYICCKOM MHUPOBO33PSHHUH", KOTOPBIM JOKEH 001a4aTh JTHOO0H
CICIHATNCT, T000# pabotauk cdepsl ynpasiacHus. [lo MHeHHIO Geb-
ruiickux yueHbix A. JlroBurpo u M. Tanra, COBpeMEHHOS OOIICCTBO
JOJKHO OTJaBaTh ¢eOC ACHBIH OTUCT B TOM, YTO TOCIMOICTBO JKH3HH
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Haa (U3HYCCKON Cpelo OOHMTaHMS YETOBEUECTBA 0OCCIICUMBACTCS, C
OJHOH CTOPOHBI, Pa3HOOOPA3MEM KHMBBIX CYINECTB M HX B3aUMOOTHO-
LICHUH, a ¢ APYrol - CKOOPAMHHUPOBAHHOCTHIO OHOIOTHUECKHUX SBIIC-
HUM.

[Tpu ompeneneHUH NEPCICKTHB, XapakTepa U 00beMa IKCILTyaTa-
LUK TIPUPOIHBIX PECYPCOB B HOPMATIBHBIX COLMATBHO-IKOHOMHUYCCKHX
VCIOBUAX MPHOPUTET HMCIOT KPHTEPUH SKOJIOTHUSCKOTO XapakTepa,
VIUTHIBAIOIINE COCTOSHUE MPUPOIHO-PECYPCHOrO MOTCHUHANA, OHONIO-
THYSCKOTO Pa3HOOOpasus, mOTPEOHOCTH OyAyIIUX IMOKOJCHHH U CO-
XPaHCHHE BHICOKOTO KA4CCTBA dKU3HCHHOM CPEbI.

buonocuuecrkoe npupooononvszoeanue — pasaen (nmogcuctema) ob-
LICTO HPUPOJOTIONB30BAHMS, 3aHUMAIOIUICS PALMOHATBHON 3KCILTYa-
TalueH, OXpaHOH W BOCHPOU3BOJCTBOM OHOJOTHUYCCKUX MPHPOIHBIX
pecypcoB. OCHOBEIBACTCS HA BO3MOXKHOCTH HEHCTOLIUTEIBHOTO HC-
MOJIb30BAHUS BO30OHOBUMBIX PECYPCOB OHOCHEPHI U BKIIFOUACT B CEOs
CENIBCKOE, JTECHOE, PHIOHOE, OXOTHHYBE XO3MHCTBA, PEKPEALIMIO H 3aI10-
BCAHOC JETIO.

K 6uonoruueckoMy mpupoAONOIb30BAHHIO CICAYET OTHECTH:

- CEIBCKOC XO3SHMCTBO (VICTBHBIA BEC COACHCTBUS BOCIIPOU3BOI-
CTBY HauDOJICE BEIHK),

- JICCHOE XO3SMHCTBO (OCYIINSCTBIICMOE C COOMOaCHHEM TpeOOBa-
HHI PalMOHATBHON 3KCILTYATALNH);

- peIOHOE XO3AHCTBO;

- OXOTHHYBE XO3IHCTBO,

- 3aMOBEIHOC JEJI0;

- peKpears;

- TopdoA0OBIBAIOIIAS TPOMBIIIIICHHOCTE (OTMHUPAIOIIAS OTPACIIb).

Ilpunyunost buonozu4ecKo20 NPUPOOONOIb306AHUS

1) HeucromutenpHast (BeUHAs) SKCILTyaTalUst OHOJOTHUSCKUX
MPUPOIHBIX PECYPCOB (0COOCHHO HEHUCUESPIIACMBIX).

2) OpueHTalus Ha KOMIUICKCHYIO (MHTCTPUPOBAHHYIO) JKCILIya-
TALMI0 Pa3IUYHbIX MPHPOAHBIX PECYPCOB, OOBCIMHEHHBIX (PYHKIHO-
HAJTBHO U TCPPHUTOPHAITLHO.

3) TIlocTosHHBINH YYET MOIMHOCTCH M HAMPABACHHUN SHCPTETHYC-
CKHX MOTOKOB B SKCIUTYATHPYEMBIX COOOIIECTBAX U COOMIOACHUE HOP-
MATHBHBIX SHEPTCTUUCCKUX OIPAaHUICHHH.

4) HeaomycTuMOCTh YHHYTOKCHHS B MPOLECCE IKCILTyaTALUU
MPUPOAHBIX COOOIIECTB U BUIOB YKHUBOTO.
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5) HepomyuieHHEe HEBOCIOIHUMOTO yiepOa OHONIOTHYCCKOMY
PasHOOOPA3HI0 U 3KONOTUYCCKOH YCTOHYHMBOCTH MPUPOAHBIX U TIPH-
POIHO-XO3AUCTBCHHBIX CUCTEM.

6) CoxpaHECHHE ¥ BOCCTAHOBICHHC SKOJOTUYCCKONM MO3aMKH
ganmmadToB.

7) 'ymanHOE (B mpeaenax pa3yMHOTO M BO3MOXKHOT'O) OTHOLICHHUE
K OHOJIOTHYSCKUM (3KHBBIM) PeCypcam.

8) IlocTosiHHAS ONTUMM3ALHAS CTPYKTYPHI, IUIOMAACH U Pa3MeIIe-
HUSL OXPAHSICMBIX MPHPOIHBIX TCPPUTOPHIA ¢ LEIBIO MPEAOTBPALICHHUS
SKOJIOTHUECKOTO yIepda, HAHOCHMOTO 3KCILTYATAUUOHHOU chepol U
MO ACPKAHUS SKOTIOTHICCKOro GanaHca TePPUTOPHI.

3apanne 1. M3yuuth OCHOBBI OHONOTHYECKOTO MPHPOIOIIONb30-
BaHUA.

3apanue 2. M3yunTte OpuHIUIE OHOTOTHYECKOTO MPHPOAOIONb-
30BaHHI.

KoumponvHbie gonpocsi

1. KakoBbI OCHOBBI OHOJIOTHYECKOTO MPUPOAOIIOIb30BAHMS ?

2. KaxoBa poib CCITBCKOTO XO3TMUCTBA KaK OTPACTH TPUPOIOTOTb-
30BaHMA?

3. KakoBBI OTPHIIATCIBHBIC SKOJIOTHICCKUC MTOCICACTBUS CCIBCKO-
ro X03sticTBa?

3AHATHE 12
IKO0JI0r0-3KOHOMHYECKHE OCHOBBI MPHPOAONONb30BAHHS

Ilens 3anamus; W3yUIUTH SKOIOTO-DKOHOMHUYCCKHEC OCHOBBI TIPH-
POAOTIONB30BAHHSI.

Bo3nuknoeenue u pazeumue IKOHOMUKU RPUPOOOROTb308AHUSL

Pemenne BOMPOCOB COTIACOBAHHOCTH HHTCPECOB OOIICCTBA H
NPUPOIBI BO3MOKHO TOJBKO MPH PEATH3ALMH NPUHLIMIA 3KOJIOTrO-
SKOHOMHYCCKOH COATaHCHPOBAHHOCTH, B COOTBETCTBHH C KOTOPBIM
U3BATUC TPUPOAHBIX PCCYPCOB HC MOJIKHO MPCBBIINATH CKOPOCTH UX
BO300OHOBJICHUS (3aMCILECHHUS), & IOCTYIUICHHUE 3arPsS3HEHUHA — CKOPOCTH
HUX PacceHUBaHUd U aCCUMM/LALIMU B OKPY’KAIOMICH MPUPOIHOU cpene.
IKOJOrMYCCKH OPUCHTHPOBAHHOS PA3BHTHE MPOU3BOACTBA (IKOHOMH-
KA B LICJIOM) MPEANOJAracT MOCTCIICHHOS NPHOIIKCHHE PECYPCHBIX
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LUKJIOB B 3KOHOMHUKE K 3aMKHYTBIM KPYTOBOPOTaM BELIECTBA U DHEP-
T'HH B IPUPOJE, YTO BO3ZMOXKHO TOJIBKO MPH WHTEIPALMH PaccMaTpUBa-
EMBIX MO OTACIBHOCTH 3KOHOMHYCCKHUX H JIKOJOTHUYCCKHX CHCTEM B
3KOJIOTO-3KOHOMHUYCCKUE CUCTEMBI PA3THYHBIX YPOBHEH.

VYxazaHHble TPOOIEMBI 10 CHX MOP OTBJICKAIOT HA ccOsl OCHOBHEIC
VCHIMS CIICLIHATUCTOB B 00JACTH PKOHOMHKH W yropasicHus. Jng ux
pewenus co3aad 3QQEeKTHBHEINA HHCTPYMECHTAPUH, BKITIOYAs Pa3HO0D-
pasHble SKOHOMHKO-MATEMATHICCKUEC METOABI U MOJCTIHL.

OnHako 0Ka3a10ch, YTO MPAKTHUCCKOE PELICHUE 3234 ONTHMAIb-
HOTO VIPaBJICHHUS HNPHUMCHHTCIBHO K YKa3aHHBIM mpobiemam, s¢dek-
THBHOE Ha KOPOTKHE TMCPHOABl BPEMCHH B MHKPOSKOHOMHYCCKOM
VPOBHE, MPUBOAUT K HEIP(HEKTUBHOCTH U OONBIINM 3aTparaM Ha Mak-
POYPOBHE B CHIY YBEIHYCHUS aHTPONOTCHHOTO 3¢deKTa 0T HAKOILIC-
HHSI TEXHOTCHHOTO BO3ACHCTBHS HA OKPYKAIOIIYIO CPEAY.

B cepeanne XIX B. cTaN0 OYEBHIHBIM, UTO CYIICCTBYIOIINC TOM-
X0Ibl He MOryT obecreunTb 3((EKTHBHBIN KOJIUYCCTBCHHBIN aHATIH3
MEPCICKTHB SKOHOMHYCCKOTO Pa3BUTHS M OLICHKY BAPHAHTOB LICICHA-
MPABJICHHEIX NCHCTBHH OPraHOB VIPABICHHS, MO3BOILIOMMX 3(dek-
THBHO peLIaTh MpoOIeMbl B3AMMOACHCTBHS UCIOBEKA U OKPYIKAIOIIEH
Cpeasl.

Taxum 06pa3zomM, SKOHOMHKA HMPUPOJONIONB30BAHNS — 3TO HAYKA O
BBIOOpE U PCLICHUSX, NPUHUMACMBIX TIOABMH B OTHOLICHHWH OTPaHH-
YCHHBIX PECYPCOB NPUPOIBI H SKOHOMHYECKHX OIar, 0 pazsHOOOPa3HBIX
ACMEKTAaX B3aUMOCBA3M MEXKIY KAueCTBOM OKPYKAKOIIECH MPHUPOAHOU
Cpe bl ¥ IKOJIOTHICCKHMH MTOCICACTBHAMHU.

Ilousmue, cmpyxmypa u 8U0bl IKON1020-IKOHOMUHECKUX
cucmem

He BbI3BIBACT COMHCHHI HCOOXOAMMOCTD VUETA SKOJIOTHUCCKHX
ACTICKTOB COLIMATBHO-IKOHOMHUYCCKOTO PA3BUTHS MPH OOOCHOBAHHHU
MCPCIICKTHB PA3BUTHS COBPEMEHHOTO 00IecTBa. POCT SKOHOMUKM Ha
COBPEMCHHOM 3Tarne 00CCIeUnBACTCS KaK BHCIPCHUCM B IPOU3BOACTBO
,Z[OCTI/DKCHI/Iﬁ HAYYIHO-TCXHUYICCKOI'O IPOrpecca, Tak U YBCIUUCHUCM
HCTIOIb30BAHMS PECYPCOB M TCXHOTCHHOM HArPY3KH HA OKPYIKAOIIYIO
cpeay. Ilosromy mpu GopMHUPOBaHHMH CTPATETHH PA3BUTHI MHPOBOU
OKOHOMUKH, 3KOHOMHK OTACIBHBIX roCyIapCTB, SKOHOMHUYCCKHUX CHU-
cTeM 00JICe HU3KOTO YPOBHS YIIPABICHUS (PETUOHOB, OTPACICH, MPE.T-
MPUSITHI) BAXHO O0CCIeunTh COATAHCHPOBAHHOCTh HHTEPECOB OOIIE-
CTBA U IPUPOIHL.
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3KOJIOTO-3KOHOMHUYCCKAsl CHCTEMa BKIIIOYACT CICAYIOLINE MOACHU-
CTCMBI U ACTICKTHI:

— 3KOHOMHYECKYIO MOJCUCTEMY;

— 3KOJOTHYCCKYIO MMOJCUCTEMY

— BIHMSHHUC MIPUPOIHOU Cpeabl HA 0OIIECTRO;

— BO3ACUCTBHE O0IIECTBA HA IPUPOAHYIO CPEay .

B cocraB 3xOHOMUYCCKOH MOACHCTEMBI BXOIAT CICAYIOLIHUEC 3IIC-
MCHTHI U CBSI3H:

1) skoHOMHMUECKAs (XO3AUCTBCHHAS) ACATCIBHOCTD (IPSANPUSTH,
MPOMBIIIJICHHOCTD, YHEPTETHKA, CEIBCKOE, TECHOE, BOXHOE XO3AHCTBO,
CTPOUTEITIECTBO M MX B3aHMO/ICHCTBHC);

2) HacescHue (HACCICHHBIC MYHKTHI, ASMOTPAPHUCCKUS MPOLECCChI
U T. IL),

3) mpaBoBOC M aAMUHHCTPATHBHOC PETYIMPOBAHHC (IKOIOTHUC-
CKOC TIPaBO, HOPMATHBHBIC TOKYMCHTHI B OOJACTH OXPAHBI OKPYIKar0-
ICH CPEeaBl M PALMOHATBHOTO HMCIOJIB30BAHHUS MPHPOIHBIX PECYPCOB,
OpraHbl OXPaHbI OKPYKAOIICH CPEIBI U KOHTPOJISI €€ Ka4CCTBA).

Bo3szeticTerue o0mecTBa Ha MPUPOAHYIO CPEAY MPOUCXOANT B ClIC-
JOVIOLINX OCHOBHBIX (hopMax:

— notpeOiacHUe (U3BATHE) TPUPOAHBIX PECYPCOB M HAPYIICHUC
AaHama(TOB;

— 3arpsA3HCHHC OKPY KAIOMIEH CPeapl;

— OXpaHa Cpeabl U BOCCTAHOBIICHHE €€ PECYPCOB.

ITpu sToM 0coboe 3HAUCHHUE MPUHALICKUT MPOOICME OLICHKH T10-
CIICCTBUI BO3ACHUCTBHS HA OKPYKAIOIIYIO MPUPOIHYIO CPEay, SBISIO-
IYIOCS LICHTPAIBHOW B CHCTCME B3aMMOOTHOLICHHH OOIIECTBA H NPH-
poIbL.

ITox oreHKOM BO3AEHCTBHA HAa OKPY)KAIOIIVIO CPEAY MOHHMAESTCS
JCATEIbHOCTb, HAIMPABICHHAS HA OMpPEICICHHC M MPEICKA3aHHE pe-
3y/MBTATOB BMEIIATEIHCTBA UCIOBEUYCCKOrO O0IECTBA B Ouorcochep-
HYIO CPEAY, U CBA3aHHBIC C STHM BIHSHUS CPEAbl HA 300POBBE H Onaro-
MOJIYYUE JHOACH, a TaKKE ACATCIBHOCTh MO OOOOIICHUIO U PACIpo-
CTpaHCHUIO HHDOPMAITHH O BO3ACHCTBHH.

Ynpaenenue yxonozo-axonomuveckumu cucmemamu
RpUPOOONONBL306ARUS
OCHOBHBIM OTITHYUTCIBHBIM CBOMCTBOM 3KOHOMHYECKHUX CHCTEM
OT 3KOCHCTEM, KOTOPBIE CUMTAIOTCA 3aMKHYTBIMHM M YPaBHOBEIICHHBI-
MH, ABSETCS UX OTKPBITOCTh. B HUX IOCTYNAIOT MPHUPOAHBIE MaTepHa-
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JbI, KOTOPBIC MPOXOIAT CTagui0 oOpabOTKH, B BHAC KOHECYHOTO IMpO-
OYKTa BBIXOAAT W3 CHUCTEMBI U HOCTyHaroT B motpebieHue. Ha Bcex
craausx oOpabOTKH, a TAKKE B MPOLIECCE MOTPCOICHHUST KOHSYHOH mpo-
OYKIUA U3 CHCTEMBI BBIOPACHIBAOTCS OTXOABI. lloaToMy BaskHeHIICH
3aJa4eil VIpaBlICHUA PA3BUTHEM 3KOJIOTO-3KOHOMHUYECKUX CUCTEM SB-
aseTcs mpeoOpa3oBaHUe WX B COAJAHCHPOBAHHBIC, MO BO3MOXKHOCTH
HauOoIee 3aMKHYTBIC CHCTEMBI HA OCHOBE MaKCUMAIBHO 3((eKTHBHO-
IO UCIOJIb30BAHMS IPUPOIHBIX PECYPCOB H MUHUMU3ALMU OTXO0B.

B cbanancupoBaHHOW 3KONIOTO-3KOHOMHYCCKOH CHCTEME COBO-
KYIHAs TCXHOTCHHAs HArpy3Ka HE J0/UKHA NPEBBIIIATE CAMOBOCCTAHO-
BUTC/IBHOTO, ACCHMHLSILIMOHHOTO MOTCHLHAA MPUPOAHOH cpeasl. Oa-
HAKO J0 HACTOSIICTO BPSMCHH VIIPABICHUC HA PA3THYHBIX YPOBHIX HE
MPETEPIECIIO JOLKHBIX ITPEoOpas0BaHUM, 00CCICUNBAOIINX TICPEXO] OT
CHCTEMBI KOHOMHYICCKOH K SKOJIOT0-IKOHOMHUYCCKOM.

B cooTBeTcTBHH ¢ TIPCACTABICHHBIMH LCTSIMU IS TPAAUIIMOHHOH
SKOHOMHYCCKOH CUCTCMBI B KAUESCTBEC OCHOBHBIX KPUTCPUCB OIITUMH3A-
IMUU MOZKHO MPUHATH MAKCUMUBALUIO BAJIOBOTO BHYTPCHHCTO MIPOAYKTA
U 9UCTOU l'IpI/I6bIJ'II/I opu MUHUMH3AIUN 5KOHOMHUUYCCKUX HU3ACPKCK U
CYMMApPHOTO TEXHOTCHHOTO MOTOKA 3arps3HCHUi. [l 3KOmoruueckoi
CUCTCMBI OCHOBHBIM KPUTCPHUCM ONTUMU3AINU MOXKCT CIYXKUTb CTa-
OunbHAS MPOAYKTHBHOCTh NPU MAKCHMATBHOH YCTOWYMBOCTH 3KOCH-
CTCM K TCXHOTCHHBIM BOSﬂCﬁCTBHﬂM.

3aganue 1. V3yuuth 0COOCHHOCTH BO3HHKHOBCHHUSI U PA3BUTHS
3SKOHOMHKH TTPHPOIOTIOIB30BAHMA.

3apanne 2. M3yunTh NOOHATHE, CTPYKTYPY W BHABI SKOJOTO-
SKOHOMHHYECKUX CHCTEM.

3apanne 3. M3yuure XxapakTep  YOPaBICHHS  SKOJOTO-
SKOHOMHUYECKUMH CHCTEMAMH ITPHUPOIOTIOTb30BAHMA.

KoumponvHbie gonpocsi

1. KakoBO BO3HHKHOBEHHE M PA3BHTHE 3KOHOMHUKHU MPUPOIOIONb-
30BaHUsN?

2. Yto noHHUMaeTCs Mo SKOJIOr0-3KOHOMUYECKOH CUCTEMOM?

3. KakoBa cTpykTypa 1 BUIBI 3KOIOTO-3KOHOMHUYCCKUX CHCTEM?

4. KaxoBo VyIPaBICHHUC HKOJIOTO-3KOHOMHYCCKUMU CHCTCMAMHU
MPUPOAOTIONb30BAHHS
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IIpeagnciosue

Nzyuenne nposBieHus »KU3HA HA MOJCKYJIAPHOM VPOBHE, MOTPY-
XKasACh B MUpP OEIKOB M HYKICHHOBBIX KHCIIOT B IIPOIIECCE POCTA U Pa3-
BUTHS OPTaHOB M TKaHEH, B TpaHcopmanmu SHEpruu, KOHpOpMAaIi-
OHHBIC WU3MCHCHHUS B MOICKYJaX NPH HX (YHKIHOHHPOBAHUH, MEXa-
HH3MBl OHONOTHYCCKOTO «V3HABAHHUS» W MEKKICTOYHBIC B3aHMOJCH-
CTBHS, PETY/LINHIO aKTHBHOCTH T'CHOB M CHHTE3a OelKa 3aHHUMAacTCH
MosekysIpHas Ouomnorus. Cre10BaTeNbHO, IO3HAHUE OCHOB JKH3HHU HA
MOJICKYISIPHOM YPOBHE SIBISICTCS BAYKHBIM H aKTYATbHBIM.

Llenbro m3maHus METOAUYCCKUX VKA3aHUH SABICTCS (GOPMHUPOBA-
HHUH y 0OYy9aromerocs MpeaCTaBICHUH O MOJEKYIIPHOM YPOBHE Opra-
HH3aIMH U (PYHKIIMOHHPOBAHHH >KHBOM MaTCpHH U TEM CAMBIM CIIO-
co6CTBOBATh CHCTEMHOMY MOAXOAY K YCBOCHHIO YIEOHOrO Marepuaia
Ha OCHOBC MOHHMAaHUS TTyOOKOH CBSI3H €CTCCTBCHHBIX HAYK M GOpMU-
POBAHUIO COBPEMEHHOU €CTECTBEHHOHAYYHOM KapTUHBI MUPA.

JlaGoparopHbic 1 NPAKTHICCKHUE 3aHATHS MIPOBOIATCS HapaIcib-
HO C TEOPETHIECCKUM KYyPCOM, UTO JAET BO3MOXKHOCTD I'TyOke M MONTHEES
VCBOUTh MaTCpHas, BHUKHYTh B MOJCKYJISPHBIC MPOLICCCHL U SBICHHUSL.



MNPAKTHYECKOE 3AHATHE 1
Oprasusauust MoOJIEKYJISIPHO-0HOJIOrHYECKOi J1adopaTopuu.
HucTpykTas mo TexHuke (e30macHOCTH

Ileny 3amamus:  W3yYIUTh  OPraHU3ALHUIO  MOJICKYJISIPHO-
OHOTOrHICCKOH TabopaTOPHU U MHCTPYKTAXK MO TEXHUKE OE30MacHo-
CTH.

Opezanuszayus MoeKyAIPHO-OUON02UYECKOIl 1abopamopuu

MeTonel, HCIIOMB3YEMBIC B MOJICKYSPHON 1abopaTopru, 0OBIMHO
HCTIONB3VIOTCS 11 OBICTPOTO M BEICOKOYYBCTBHUTCIBHOTO ONPEICICHHUS
Pa3INYHBIX NATOTCHOB PACTCHUH, )KUBOTHBIX H YeloBeKa. JocTmkeHUs
B COBPCMCHHOW OHMOTCXHOJOTMH 3HAYUTCIBHO MOBBICUTH 3(Q(eKTHB-
HOCTh CHCTEM OOHAPYKCHHS, CO3JAHHBIX HA MPUHLHUIAX HMMYHOJO-
THH, MOJICKYIIPHON OUOIOTHH Y HHKCHEPHH.

B chay4ae maToreHHBIX MHKPOOPTaHHU3MOB, KOTOPBIC CIOMHO BBI-
pacTuTh in Vitro, MOJCKYISAPHBIC METOIBI UCCICAOBAHUM, B YACTHOCTH,
MOJCKYJSIPHAs AUATHOCTHKA SBJSIOTCS HanOOJee MOIXOMALINM H TO-
paszo Oonee 4YBCTBUTEIBHBIM METOIOM IO CPABHCHHIO C TPAAHLIAOH-
HBIM KYJbTHBHPOBAHHUCM.

OCHOBHBIMHM TEXHHKaMH JTA0OPATOPHHM MOJCKYIIPHOH JHArHO-
ctuxu sBsorcs: pepmentatusHas pectpukuus JHK; rubpunnzamms
HYKJICHHOBBIX KUCJIOT, moaumepasnas uerHas peaxiust (IILP); dayo-
PCCLICHTHBIC MECTOJIEI.

Pacmpocrpanennsiv criocobom uccneaosanus [ILP-npoaykTos B
MOJCKYISIPHON 7Ta00paTopHH SBIACTCS THOPHIAM3ALUSA C OJHHM HITH
HECKOJBKHUMH OJTUTOHVKICOTUAHBIMU 30HAamu. HccremnoBanue MeTo-
JOM MOTHUMEPA3HOH LIEMHON PeakLy MOXKET MMPOBOJUTHCS Ha Ha3e Kak
OTICIBPHO BBICTPOCHHEIX Na0OpaToOpHii, Tak U yiKe cyluecTByiomux. B
MOCTICOHEM CIy4ac HEOOXOOUMO HAIHYHE CAMOCTOSATCIBHBIX 30H, KO-
TOPBIC COOTHOCATCS ¢ dtamamu [TLP:

1. IlpremMka u perucrpanus MaTepraia.

2. Pa30op, coptupoBka u HauabHast 00paboTKa.

3. Brergeacane JHK nmu PHK.

4. Coznanue pearcHToB U BoinoaeHUe [TLIP.

5. YnaBpauBaHuE POAYKTOB PEAKIIHH.

[lepBbic ABa OTACTCHUS MOJNCKYIPHOH nabopaTopuu MOTYT ObITh
00BCAUHEHBI B OHO, a MpH ucnojp3osanuu real-time PCR (ITL[P B pe-
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JKHME PEATBHOTO BPEMCHH) OTIAJACT HCOOXOIUMOCTh B 30HE BJICKTPO-
dopesa.

Beiiie yxazansl 0a30BbI¢ 30HBI, O€3 KOTOPBIX Ta00OPATOPHS MOJIC-
KyJSIPHOM AMArHOCTHKU HE CMOKeT padorare. Jas komdopra mepco-
HaJa W TOBBIMICHHA €ro 3(PQeKkTHBHOCTH, pekoMeHAyeTcsS A00ABUTH
KOMHATy OTABIXA, Pa3ACBANKY, KYXHIO, TYAJICT, apXHB, MOACOOHOE MO-
MCILICHHE — BCE BMECTE MM YTO-TO W3 HA3BAHHOTO, HA BHIOOP 3aKa34uH-
Ka.

EcTecTBCHHO, MO/KHO MPHCYTCTBOBATH JJICKTPHUCCTBO, OTOILIC-
Hue, OecrnepeOoitHOe BoAOCHAOKeHHE M KaHamuzaius. [lpu mmanupo-
BaHWH MOMCUICHHH CICAYCT OOCCHCUYHTh HETMPEPHIBHYIO MOTOYHOCTD
TPAHCIIOPTUPOBKH MATCPHATA M OZHOBPEMCHHO HCKIIOYHTH BO3AYXO-
0OMCH MEKIy KOMHATAMH.

Hucmpykmaoic no mexuuke 6e3onacnocmu 6 KabuHeme xumuu

1. Bxoaure B kabuHeT ¥ 7a0OPAHTCKYIO TOJNBKO € Pa3peLICHUS
MPETOJABATES.

2. Bce neHCTBUS M MEPEIBIKEHNS B KAOMHETE XUMHH BBITTOTHSH-
TC CIIOKOHMHO, YTOOBI CITYYAHHO HE NEPEBEPHYTh XUMHICCKYIO TIOCYAY C
peaxkTHBaMH, IPHOOPHI, CTOSIIUE HA CTONAX.

3. lopaepkuBaiiTe YUCTOTY U MOPSAAOK HA CBOEM pabouecM MecrTe,
yOupaiTe Mycop HOCIC BHIIIOTHEHUS PaOOTHL.

4. Bo Bpems pabOThI HA CTOJIC HE AOLKHO ObITh HHYCTO JHINHETO,
Ha HEM MOTYT ObITh VUCOHHK, 33JaYHHK, CIIPABOYHHUK, TETPAAb H IMUCH-
MEHHBIC TPHHAIICHKHOCTH.

5. CobaropaiiTe mpasuia NMOIb30BAHUS BOJOMPOBOJIOM, BICKTPH-
YECTBOM IO HMPUHLUITY: «ECITH OTKPBLIN — 3aKPOMTE; €CIN BKIFOUUIH —
BBIKJTFOUHTE, €CIIH HE MOXKETEC 3TOrO CAEIAaTh CaAMH — 30BUTC Ha IO-
MOIIbY.

6. I[loMHHUTE MECTOHAXOXKICHHC B KaOHHETE MPOTHBOMOMKAPHBIX
CpPEICTB, aNTCUKH, YMEHTE HMH MOTb30BATHCL.

7. ByapTe MakCHMalbHO OCTOPOMKHBI NPH BBHIOJHCHUH THOOBIX
padoT, BRINOMHANUTE UX TOJBKO MO HHCTPYKLIHH.

8. BeImonHAHTE TOMBKO TE€ XHUMHYCCKHE OIMBITHI, KOTOPHIC COTMa-
COBaHBI C YYHTCNIEM, TMOJ €r0 MPHUCMOTPOM WX HAOIIOACHHEM nado-
panTa.

9. BHUMATEIPHO YUTANTE ITUKSTKY HA OAHKE C BEIIECTBOM, KOTO-
poe Oepércs A ombITa, HIOMHHTE, YTO HEJOCTATOUHOC 3HAHUE CBOWCTB



BCILECTB, € KOTOPBIMH MPOBO-AUTCH padoTa, MOXKET MNPHUBECTH K
HECUACTHOMY CITYYAL0.

10. BeinyB nmpoOky, HE KIaIUTE €€ Ha 1abopaTopHbIH cTon OOKOM,
a TIOCTaBbTE.

11. Cocya, u3 KOTOPOro B3sUTH PEAKTHB, CPA3y JKE 3aKPOHTE mpod-
KOHU U IIOCTaBbTE HA MECTO.

12. PeakTHBEI 4151 OMBITOB OCPHUTE TONBKO B TEX KOIUUCCTBAX, KO-
TOPBIC YKA3aHBI NPETIOAABATEIICM UM AaHEI B HHCTPYKLIHH.

13. Ecnmu B MHCTPYKLHMH HE CKA3aHO, KAKyI Maccy au00 00beM
BCILIECTBA HAMO B3STh, TO CYXOC BEIIECCTBO OCPUTE B TAKOM KOJTHICCTBC,
4TOOBI OHO TOJBKO MOKPBLIO AHO MPOOHPKH, & PACTBOP — YTOOBI 3aHT
He Oonee 1/6 o6pema mpoOupKH.

14. Tlpu HanMBaHUM KUAKOCTCH OEpHUTE COCY C PCAKTHBOM TaK,
yTOOBl ATUKETKA OBIJIa HANPABICHA B CTOPOHY JIANOHH, CHUMAKTE Karl-
JEO C Kpas TOPJIbIIKA COCY A, HHAYE MKHUIKOCTh, CTCKAs MO CTCKIY, MO-
JKET MOBPEIUTh KOXKY M UCIIOPTHTD STUKCTKY .

15. HanusatiTe v HACHIMANTE PCAKTUBHI HAJ CTOJIOM.

16. Ecan peakTuB moman B rias3a, HA KOXKY HWIH OACKIY, HEMCI-
JICHHO TIOCTABbTC B HM3BECTHOCTH MPCIMOJABATENS, TIIATCIBHO CMOMNTE
PCaKTHUB BOJAOH, a 3aTeM HECUTPAIM3YIOMINUM BEIICCTBOM (KHUCIOTHI —
cnabbIM PAcTBOPOM COJIBI, EIOYH — CIabbIM PacTBOPOM OOPHOH KucC-
JOTHI).

17. HroxaiiTe Bce BEIECTBA OCTOPOXKHO, HE TIOAHOCA OPTaHBI JbI-
XaHM K PECAKTHBY HE HAKIOHAHTECh HAX MPOOUPKOH M HE BIBIXAMTE
MOJHOH IPyAbIO, a HAMPAaBIHTE K cebe map WM ra3 JBIDKCHHAMH Ja-
JOHH PYKH.

18. Ilpu HarpeBaHHH PacTBOPOB B MPOOHpPKE MOIB3YHUTECh ACpe-
BSHHBIM AcprkateneM. BanMmarensHo creaute 3ateM, 4ToObl OTBEPCTHE
MpoOHpPKH OBLIO HANPAaBJICHO B CTOPOHY OT OKPYKAIOMIHMX, TaK Kak
JKUIKOCTh B PE3YIBTATE MEPErpeBa MOXKET ObITh BHIOPOLICHA U3 MPO-
OUpKU.

19. Tlpu HarpeBaHUH KUIKOCTEH CleANUTE, YTOOBl HE MEPErPETUCH
CTCHKH MPOOUPKU HAJ KUAKOCTHIO (0COOCHHO, KOTA YKUIKOCTH MAJIO),
MOTOMY YTO NPH MOMAJAHHH KaNelb KUAKOCTH Ha MEPErPeToe CTEKIIO
mpoOHpKa MOMKET TPECHYTh.

20. YroObl u30ekaTh NEPEIPEBAHUS U PACTPECKUBAHUS TPOOUPKH,
HHKOT2 HEC HAarpeBadTe €¢ TOIBKO CHHU3Y, & PaBHOMEPHO HPOrperTe
BCIO.



21. Byapte 0cOOCHHO OCTOPOKHBI HpHU padoTe ¢ HAIPEBATCIbHBI-
MH OpuOOpaMH, MPH BOZHHKHOBCHHH HEHCIIPABHOCTCH HEMEATICHHO
W3BECTHUTE VUUTEIIS.

3apanne 1. M3yunte OCOGCHHOCTH OPraHU3aLN MOJICKYISAPHO-
OHOIOTHUCCKOH 1ab0paTOpHH.

3aganue 2. V3yunte MHCTPYKTAK MO TCXHUKE OC30MACHOCTH B
KaOWHETC XUMHHU.

KoumponwHbie gonpocwi

1. KakoBa opranuzauust MOJICKYIIPHO-OMOIOTHYICCKON 1adopaTo-
pun?

2. Kakue mpaBuna HNpomMCaHbl B HHCTPYKTAXKE MO TEXHHKE O€3-
OMACHOCTH B KaOWHETE XUMHH?

HPAKTHYECKOE 3AHATHE 2
HyxnenHnoBble kucnotbl. Tunel, crpoenne H GyHKIHH

Llens 3ansamus; N3yIUTh TUIBL, CTPOCHUC U (PYHKIMH HYKICHHO-
BBIX KUCJOT.

Touamue o0 HyK1euHOBbIX KUCTOMAX

HyxienHOBEIE KHCTOTH HPEACTABIIIOT COOOH BBICOKOMONEKY-
JSIPHBIC COCAMHCHUS, MOICKY/ISIPHAS MACCa KOTOPBIX KOjIeOaeTes oT 25
ThIC. 10 | MH U OoJee.

[TomamepHbIe LEMH HYKICHHOBBIX KUCIOT MOCTPOCHEI U3 MOHO-
MEPHBIX €UHHUL — HYKJICOTUAOB, B CBA3H C UCM HYKJICHHOBBIC KUCIOTHI
HA3BIBAIOT MOJUHYKICOTHIAMH.

HyxnenHoBrie kucnotel — 310 Ae3okcupudbonykinennosbie (JHK)
u pudonykiacuHoBbie (PHK) kucnorer — Guomomumepsr (GHOMaKpOMO-
JICKYJIBbI), COCTOSIIUE U3 HYKICOTHIOB.

OOBIYHO «HEAENMMMOE» MOHOMEPHOE 3BEHO (HAIpHMEp, aMUHO-
KHCJIOTHBIM OCTaTOK B OCNKax) y HYKJICOTHIAOB MPEACTABSICT COOOM
TPEXKOMITIOHEHTHOE OOPa30BaHHE, BKJIIOYAIOLICEC TETCPOLIUKIHICCKOC
OCHOBAHHE, YIICBOIHBIN 0CTATOK U GochaTHYIO IPyIy.

YTneBOAHBIME KOMIIOHEHTAMH CITy?Kar NMeHTo3sl — D-pubosa u 2-
JC30KCH-3-prb03a. B 3aBHCHMOCTH OT 3TOrO HYKJICHHOBBIC KHCIIOTHI
nensarcs Ha pudonyknenHoseie (PHK), coneprkamue pubosy, u ae30k-
cupubonykiaeunosse (JIHK), coxepxainue aezoxcuputosy.
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HPAKTHYECKOE 3AHATHE 3

MoOHIbHBIE TEHETHYECKHE YJIEMEHTHI JKUBOI KJIETKH

Lleav 3anamus: W3y4UUTh KNACCH(PUKALMIO MOOHIBHBIX 3JICMCH-
TOB YKHBOH KJICTKH, UX POJIb B TCHOME 3YKAPHOT.

Honsimue ModUILHBIX 2/1EMERMOE KIemKU, Klaccuurayus

MoGubHbie reHeTHIecKUe 3meMeHTh (MIJ) — 3TO AWCKpPETHBIC
nykiaeotuausie (parmentel JIHK ¢ HEMOCTOSHHOW JOKATH3AIMCH B
XPOMOCOME; CIOCOOHBI K TPAHCIO3UIMU — TEPEMCIICHHIO U3 OJHOTO
y4aCcTKa XPOMOCOMBI (JOHOPHOTO) B Apyrou (peuunucHTHbIN). MID
MPUCYTCTBYIOT B TCHOMAX BCEX OPraHH3MOB; UX Pa3Mepbl BaPbHUPVIOT
OT HECKOJIBKUX COTCH A0 HECKOJBKHX THICAY Hap Hykicotnaos. OHu
MOTYT OBITh PACCESHBI IO XPOMOCOMAM HITH KE TPYIITHPOBATHCS B OT-
JCJBHBIX (TETEPOXPOMATHHOBBIX) VIACTKAX XPOMOCOM.

K nactosmmemy BpeMEHN MOOWIBHBIC 3JIEMECHTH OTKPBITHI ¥ MHO-
JKECTBA BUJOB PACTCHUH, dKUBOTHBIX H MUKPOOPTaHH3MOB.

[To MexaHHM3MaM TPAHCHO3ULMH MOOHIBHBIE 3JIEMCHTHI ACTATCS
HA JBEC OCHOBHBIC I'PYIIIIHL.

DIEMEHTBI hepgoco kaacca (PETPOBUPYCHL M PETPOTPAHCIIO3OHBEI)
MEPEMEIIAIOTCS, UCTIONB3YS O0paTHYIO TpaHckpunrasy, T. €. Ha PHK-
Marpuie MoOumeHoro anemenTa cunresupyetcs JAHK. O6patnas tpas-
ckpunTasza (peeepraza B pycCKOsA3BIYHOHN JTUTEPATYPE) HE TOIBKO BEACT
cuare3 HuTH JIHK Ha PHK, HO u ocymecTBiseT CHHTE3 BTOPOH KOM-
mwiemcHTapHOU HutH JJHK, a PHK-Marpuma pacnagactes u yvaamseres.
HMeynnreBas JIHK cunTesmpyercs B mUTOIUIa3Me, a 3aTeM MepeMeIna-
€TCS B SAPO U MOKET BCTPOUTHCS B TEHOM, 00pasys mposupyc. Perpo-
TPAaHCHO30HBI COCTABILIIOT KAK MUHUMYM 2 % reHoma y Apo30QuiIsl 1
6onee 40 % y HEKOTOPBIX PACTCHUH.

Bmopoii knacc 3neMeHTOB O0BCIUHICT MPSACTABUTEICH, KOTOPHIC
nepeMelaioTes B reHome kak yucteie JJHK-amemenTtrl 1 HaswBaroTcs
TpaHcno3oHaMu. B 3ToT Knmacc BXoAdT Tpancmo3oHbl Oaxtepui (IS-
sneMenThl), P 1 hobo vy apozoduner, Ac/Ds y kykypy3el. Bce onu nve-
IOT KOPOTKUEC MHBEPTHUPOBAHHBIC MOBTOPHI HA KOHLAX U KOTUPYIOT IO
KpaiHeH Mepe 0JuH OENOK — TPAHCTIO3a3y .

Poib MoOGUTIbHBIX DJ1IeMEHMO8 8 2eHOME JyKkapuom

[IpucyTcTBHE MOOHIBHBEIX 37ICMEHTOB B TEHOME SIBISCTCS HEOOXO-
JUMBIM A5l TCHEPUPOBAHHS TCHETHUYECKOTO PasHOOOpas3us Mocpen-
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CTBOM TFOMOJIOTHUYECKON PEKOMOWHAIIMY B HEAUICIBHBIX JIOKYCaX, BO3-
HUKHOBCHHA XPOMOCOMHBIX IICPCCTPOCK U U3MCHCHUA SKCIIPCCCUUA T'C-
HOB MyTEM HMHCEPLMH (TCHETHUSCKUX BCTABOK) B HX PETYJISATOPHBIC MMO-
CIICJOBATCIPHOCTH WJIHM MYTEM Pa3pyLICHUS TCHOB MOCPEICTBOM HH-
cepmmi B UX Koxupyromue nociexosatensHoctd. JJHK Tparcmozonsr
CIOCOOHBI BBI3BIBATh HECTAOHIIBHBIC MYTAIlMH Onarofapsi Mmpoueccy
BBIPC3aHUA U BCTABKH CBOUX HYKJICOTHUAHBIX HOCHG,Z[OBaTCHbHOCTCﬁ B
HOBBIE CAMTHI.

MO6I/IJ'ILHLI€ DJCMCHTHI KaK OTHOCHUTCIIPHO ABTOHOMHBIC ITIOCIICAO-
BarenpHOCTH JIHK cO cBOMMU COOCTBCHHBIMH I'€HAMH, O0CCICUHBAIO-
IMUMHU TPAHCIIO3ULIUIO, MOT'YT PASMHOXKATHCA B BUAOBOM I'CHOMC, OAHO-
BPEMEHHO YBEIWYHUBAs MPH 3TOM IPy3 BPEAHBIX MyTalUi, KOTOPBIE
CHIDKAIOT €r0 CPEIHIOK MpHCIOcoOneHHOCTh. [lepeaBrkenne TpaHc-
MO30HOB MOXKCT BBI3BATH PAA HUTOICHCTHUCCKUX 3(1)(1)CKTOB, BKJIIOYAsA
Pa3pbBIBBI XPOMOCOM U UHBCPCHUU.

3aganue 1. M3yunts MOOUIBHBIC 3JICMEHTH KJICTKH H UX KJIaCCH-
(dukanuio.

3aganue 2. M3yuuth pojb MOOHJIBHBIX 3ICMCHTOB B 'CHOME 3Y-
KapHoOT.

Koumponvhbie 6onpocsi

1. Yro u3 celst mpeaCTaBISFOT MOOUIBHBIC 3JICMECHTHI KJICTKH?
2. KaxoBa kmaccuduxariust MOOUIbHBIX 3IEMEHTOB KICTKH?
3. KakoBa ponib MOOH/IBHBIX 3JICMECHTOB B TCHOME 3YKAPHOT?

IHNPAKTUYECKOE 3AHSATUE 4
IIpakTHyeckoe NpUMeHEHHE TEXHOJIOTHil PEKOMOHHAHTHBIX

JTHK

Llenv 3ansamus: w3yuante TexHonaorun pexoMbunanTHeix JJHK u
HX TIPAKTHIECKOE TPUMEHEHHE.

Texnonozuu pexomounanmuvix /[HK
PacmmgpoBsiBasg TafiHBl CTPYKTYPBI [CHOB, VUCHBIC HAYaIH HX
BBIACIIATh M CHHTE3HpoBaTh. 30 neT Hazajg TEX, KOTOPHIC BEPHIH B
VCIeX 3THX HAYMHAHHHA OBLIO Malo, W HHUKTO AKE HE Mpearnosarai
HBIHCIHUE VCIICXH T'CHHOW HHKCHECPHHM W HCKIIOYHTEIBHO BAXKHBIC
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nocneacTeus 3toro. Ha ceroaHgamanii ACH CYIICCTBYCT MHOTO TCXHH-
YECKUX BO3MOXKHOCTCH TS TIPSIMOTO WTH HEMPSMOTO U3VUICHUS TOCTC-
nposareabHOCTH HyKIcoTnaoB JIHK- wocurens reneTuueckoit unHpop-
marui. MHTepecyIomuil TeH BRIACISIOT U3 OJHOTO OpraHu3Ma (KJICTKH
OpraHu3Ma), AaJICe - U3MCHSIOT €r0 CTPYKTYPY H OIMSITh BBOST, HO YKE
B JPYTOH OpPraHusMm, TA¢ CHHTC3UPYCTCS OCIOK, KOAUPYSMBIN BBECICH-
HBIM T¢HOM. Bce aeiicteus mo manunyianu ¢ JJHK wasesarores re-
HCTHUYCCKUM TCPMHUHOM - METO (TexHHKa) pekomOuHanTHeix JJHK.

Jis aHanuza HYKICUHOBBIX KHCJIOT HEOOXOIHUMBI CIICIYOIIUC
STaITbI:

- BBLIENICHUE W3 KIeTOK 1 ouncTka Monekyn JJHK wmm PHK;

- M30/IMPOBAHKE HHTEPECYIOMICTro (hparMeHTa HYKJICHHOBOW KHC-
JOTHI,

- MyJITUIUTAKALAS U30THPOBAHHOTO (pparMeHTa;

- aHaAUM3 TOCJICAOBATCIPHOCTCH HHTEpECyIoUero (dparMeHTa
(onpexeneHue MOCICAOBATCIFHOCTH HYKICOTHIOB, ONPEACICHHE KC-
MPECCHHU U MO3ULIUH IC¢HA B TCHOME).

Ilepcnexmuegst ycneuwinozo npumeHenyus mexnoaozuu
pexomounanmuvix /[HK

3a mocneAHNE TOABl BHICOKMX YCIEXOB JOCTHTIIA T'CHHAS WHIKCHE-
pust. C mOMOIIBIO TEHHOW WHXKCHEPHH CTAN0 BO3MOXKHBIM VBEINYHBATb
B TCHETHUYECKU HM3MEHEHHOM MPOAYKLMH COACPKAHUE MOJC3HBIX Be-
IECTB U BUTAMHMHOB IO CPAaBHEHHIO C «HUHUCTBIMH» copTamu. Hampw-
MEp, MOJKHO «BCTaBHTB» BHUTAMHH A B PHC, C TEM YTOOBI BEIPALIUBATD
€ro B peTMOHAX, TA€ JIFOAU UCIBITHIBAIOT €r0 HEXBATKY .

I'ennas uHKEHEPHS TO3BOIMNA YIIYUIINTh KAUYECTBO KU3HH, OUCHb
BEPOSITHO — CYIUECTBEHHO MPOIIUTh €€ M YYEHOIO MHPA MOABHIACH
HAJCKAAQ HAUTU FEHBbI, OTBETCTBCHHBIC 34 CTAPEHUE OpPraHu3Ma U pe-
KOHCTPYHUPOBATh HX.

3aganue 1. U3yuuts TexHoji0ruu pekomOunanTaeix JJHK.
3apanne 2. M3yunTh MEpCOCKTHBEI YCIEITHOTO NPHUMCHCHHS TEX-
Hojorun pekomOuHanTHbIX JTHK.

KoumponwHbie gonpocsi

1. Kakossl TexHomoruu pexomOunanTaeix JJHK?

2. KakoBBl HEPCHEKTHBH YCIEIIHOTO MPUMCHEHUS TCXHOIOTHH
pexomOunanTHeix JIHK?
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INPAKTUYECKOE 3AHSITHE 5
DTanpl OHOCHHTE3a 0eJIka. AKTHBALUSI AMHHOKHCJIOT
Yy IPOKAPHOT H IYKAPHOT

Ilens 3ansamus; 3yIUTh CBOHUCTBA TCHCTHYCCKOTO KOAA M DTATIbI
cHHTE3a OelKa.

Ceoiicmea zenemuueckozo Kooa

IlepeBoa mocacaoBareapHOCTH HyKICOTHAOB B Monckyiae JHK u
n-PHK B mocie1oBaTeIbHOCTE aMUHOKHUCIOT B CHHTC3UPYCMOU MOJIC-
Kyye Oceika MPOXOOUT € HCIOIb30BAHHEM CICLHAIBHOrO «Imuppay,
WM TEHETHIECKOT0 Koaa. [ Hero xapakTepHsI:

1. Tpunremuocms. OZHY aMUHOKHCIOTY KOIUPYET TMOCICIOBA-
TETBHOCTh M3 TPEX HYKJICOTHWAOB, HA3BaHHAA TPHUIUIETOM, WIM KOJO-
HOM.

2. Beiposcoennocms. Kaxaas amuHOKUCIOTa 3amudposana 0oiee
YeM OJZHHUM KOJOHOM (HCKIIOUYCHHE — METHOHHH M TpUNTO(aH, KOAH-
PYIOTCS OXHUM TpuruieToM). Jng komuposanus 20 aMHHOKHCIOT HC-
noab3yetcd 61 tpumner, wn koxoH. Tpuruer AV, koaupyromuii me-
THOHUH, Ha3bIBAIOT CTAPTOBBIM, C HEr0 HauuHacTcs cuHTe3 Oenka. Ko-
moubl YAA, YAI', YI'A — koHCUHBIC, WM TCPMUHAIBHBIC, MPEKpaIa-
IOT CHHTE3 OeJka.

3. Vuueepcansnocms. Y BCeX OpPraHU3MOB OJHH H TE K€ TPHILIE-
THI KOAUPYIOT OAMHAKOBBIC AMHHOKHCIIOTHI.

4. Oonosnaunocms. Kakaplil TPUIIET KOAUPYET TOIBKO OTHY
AMUHOKHCIIOTY .

5. Konuneaprnocmv — COBNAACHUES TOC/ICAOBATSIPHOCTCH aMUHO-
KHCIOT B CHHTC3UPYEMOH MONIEKyJe OClIKa ¢ MOCICAOBATCIBHOCTHIO
TpurieTos B u-PHK.

Imansi cunmesa oenka

Bcro mocnenoBateabHOCTh NPOLIECCOB, MPOUCXOASIINX MPH CHH-
Te3e OCMKOBBIX MOJICKYJI, MOXKHO OOBCAMHUTD B 3 3Tama:

1. Tpanckpunyus (oT nar. transcriptio — OEPCHUCHIBAHKE) — MPO-
necc cuare3a Moekyisl U-PHK ma monexyne JIHK, BeicTymaromeit B
pomu matpuisl. Monekyna JIHK Ha yuacTke rena packpydwmBaeTcs, U
CIHUCHIBAHUE MHGOPMALTUH NPOUCXOANT C OTHOM U3 JBYX HUTCH MoJe-

kyxsl JJHK.
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2. IlpoueccuHr — mpouecc CO3peBaHMs MOJICKYJIBI HH(POPMAIHOH-
voit PHK, compoBokmarormuiics yaaJcHHEM HWHTPOHOB, YUACTKOB, HC
HECYLIUX MHPOPMAIHIO O MOCICAOBATEIPHOCTH AMUHOKHCIIOT B CHHTC-
3UPYEMOM OCJIKE, U CPAIMBAHUECM (CILIAMCHHIOM) OCTAINUXCs (par-
MCHTOB (3K30HOB, T.€. KOAUPYIOIIUX MOCAea0BaTe/IbHOCTEH). [loaToMy
JUTHHA CO3PEBLICH M HAPaBIIOMICHCs K pudbocomMaM Moseky sl H-PHK
OKa3bIBACTCS KOPOUE NICPBOHAYAIBHOM.

3. Tpaucasus (ot jaar. translatio - mepeBos) — CUHTE3 MOJIHUIICII-
TUAHBIX Henei OenkoB mo marpuie M-PHK Ha puGocomax. AMUHOKHC-
JOTHI, U3 KOTOPBIX CUHTE3UPYIOTCS OCIKH, TOCTABIIMIOTCS K PHOOCOMAaM
¢ momoinpto crermansHbX Tpancnoptaeix PHK (T-PHK). Monekymet
1-PHK, cocrosimue uz 85-100 HyK/I€OTHAOB, CIIOCOOHBI CBOPAMUBATHCS
TakuM 00Pa30M, YTO HAMMOMHHAOT MO (opME JTUCT KICBEpa.

3aganue 1. V3yunth CBOWCTBA TCHETHYSCKOTO KOA.
3aganue 2. V3yuuts 3Tamsl CUHTE3a OCNKa.

KoumponvHule onpocsi

1. KakoBBI CBOHCTBA FEHETHUCCKOTO KoAa?

2. Kakossl 3Tams! cuaTe3a Ocaka?

3. Kak mpoucxoauT akTUBALUS AMUHOKHCTIOT?

HPAKTHYECKOE 3AHATHE 6
Buosioruuecknii koa Kak cnoco0 nepeBoaa YeTbIpex3HAYHOM
HYKJICOTHIHOH IOCJIeJ0BATEJIbHOCTH

Lleno 3ansamus; u3yuuth OHONOTHYCCKUHN KOX ¥ OCOOCHHOCTU KO-
JAPOBAHUC AMHHOKHUCIIOT HYKICOTHAAMH.

Honsamue buonozuueckozo Kooa

Crnoco0 3amucu WHGOPMALUU O MEPBHYHON CTPYKTYpe OEIKOB B
HYKJICHHOBBIX KHCIOTaX TMOJYYHI HA3BAHUC OUOI02UHECKO20 WIH 2e-
Hemuueck020 xk00a (€ro TakKe HA3BIBAIOT TCHCTHUYCCKUM, HYKICOTH -
HBIM, AMHHOKHMCJIOTHBIM KOAOM). ['¢HCTUUCCKMM, MM OHOTOIMUYECKUI,
KOJ SIBIICTCA OJHHMM W3 YHHBEPCATBHBIX CBOWCTB KHBOM TIPHUPOIBI,
JOKA3bIBAIOIIUM CAMHCTBO €€ MPOUCXOKACHUs. Takum oOpa3om, 31O
COOTBETCTBHE KAKIOH AMHHOKHCIOTE (BXOMSIICH B COCTAB OCIIKOB JKH-
BOT0) OMPEACICHHOMN MOCICI0BATCIPHOCTH TPEX HYKJICOTHUIOB.
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JKCIIEPUMEHTATBHO AOKA3aHO, YTO B OHOJIOTMYCCKOM KOAE KOIO-
BOC YHC/IO PABHO TPEM. TPOWKY HYKICOTHIHBIX OCTATKOB (TPHILICT),
KOAMPYOIIUX BKTFOUCHHE OJAHOH aMUHOKHUCIOTHI, HA3BIBAIOT KOJOHOM.

Koouposanue amunokuciom Hykieomuoamu

Konuposanue aMHHOKHCTIOT BKIIOYACT B €eOs CICAYIOIIUC STAIBL:

1) Hykneunoseie kuciaorsr (JJHK u PHK) — sto momaumepst, co-
CTOSIIUC U3 HYKJICOTHAOB. B Kaxablii HYKJICOTHI MOKET BXOAUTh OTHO
M3 YETHIPEX a30TUCTHIX OCHOBaHui: aaeHuH (A), ryanus (I', G), muro-
sun (LI, C), Tumun (T). B ciyaae PHK tumun 3amensiercss Ha yparmia
v, U).

2) Ilpu paccMOTPEHHH TEHETHYECKOTO KO MPHHUMAIOT BO BHU-
MAaHHC TOJBKO a30THUCThIC ocHOBaHmdA. Torma nemouky JHK moxxHO
MPCACTABUTH B BUAC UX THHCHHOU TocicaosaTenpHOCTH. Hamprvep:

. AAATGAACTTCA...

KommnuvenTaphsiit janaoMy xoay yuactok u-PHK 6yaer rakum:

...UUUACUUGAAGU...

3) Ecnu crour 3aaaua 3aKOAUPOBATh KAKIYID AMUHOKHCIOTY C
MOMOIIBIO HYKJICOTHAOB, TO OHA CBOJUTCSA K TOMY, KaK C MOMOIIbIO 4
OykB 3akoauposarh 20 OykB. ITO MOKHO CJACaTh, COMOCTABISISL OVK-
Bam 20-Tu OYKBEHHOTO ajihaBUTA CJI0BA, COCTABJICHHBIC U3 HECKOJIBKHUX
OykB 4-x OYKBEHHOTO aidaBuTa.

NmeHHO TPexXOYKBCHHBIN KO HCIONB3YETCS B TCHETHUCCKOM KO-
ae. Tpu moapsax uAymX HYKICOTHAA, KOTUPYIOIUX OJHY AMHUHOKHC-
JOTY, HA3BIBAKOTCS TPUILICTOM (MIH KOJOHOM).

Kaxxmoit aMUHOKUCIOTE COMOCTABIAECTCS ONPEACICHHBIA TPHILICT
HykJIeoTHI0B. KpoMe Toro, mockonabky KOMOWHALMH TPHILICTOB C H3-
OBITKOM NEPEKPHIBAIOT KOIMYECTBO AMHHOKHCIOT, TO MHOTHE aMUHO-
KHCJIOTHI KOAUPYIOTCS HECKOJBKUMHU TPUILICTAMHU.

KoumponvHbie gonpocsi
1. Yro u3 cebst mpeacTaBisieT OMOTOTHUICCKUH KO ?
2. Kak mpoucxoauT KOAUPOBAHUE AMUHOKHCIOT HYKJICOTHAAMH

HPAKTHYECKOE 3AHATHE 7

OcHoBHBIE YrJaeBoabl paCTeHl/Iﬁ H 2KHBOTHBIX

Llens 3anamus; N3yIUTH KIACCH(UKALIIIO, OHOIOTHYCCKYIO POTIb
U BBINOJHACMEBIC (YHKIHH Y PACTCHUH U KHBOTHBIX.
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Knaccugpurauus yenesooos

1. MoHnocaxapuasr:

- rexco3sl CsH120s (raroxosa, hpykTosa, ranakro3a, MaHHO3A);

- nearossl CsHi100s (apabunosa, kcunosa, KCHTy1o3a, pudosa, pu-
Oyiesa);

- retposbl C4HzO4 (3putpo3za);

- puro3bl C:HsOs (Tauepanbaeruapl, AMTHAPOKCHALICTOH);

- renrosel C7H1407 (cenorentymosa).

1.1. IIpon3BoanbIE MOHOCAXAPOB:

- 3¢ups! HochOpPHOI KUCTIOTHI;

- aMHHOCaxapa (ITIOKO3aMUH, TATAKTO3aMUH);

- ae3okcucaxapa (ae3okcupudosa);

- CaxapHBIC KUCIOTHI (aJIbA0HOBA, AJ1bAAPOBAs, YPOHOBAS),

- CaxXapHbIC CIIHUPTHI (COPOUTOI, TYILUTON, MAHHHUTOM);

- TITUKO3U B! (IIMAHOTCHHBIC TITMKO3HIBI U JIP.).

2. OnurocaxapHusl:

- qucaxapusl (caxaposa, MajbTo3a, JaKT03a, [e/I100103a);

- Tpucaxapusl (padpdrHo3a, KET03a);

- TeTpacaxapuasl (CTaxnuo3a).

3. INonucaxapunasr:

3.1. l'omornukaHer:

- apaOWHAHBI U KCHJIAHBI,

- TIMIOKaHBl (Kpaxmand, TIHKOICH, LETION03a, Kawio3a),
(C6H1005)n;

- ppyxranbi(CsHsO4)n;

- TAJIAKTaHBl © MAHHAHBI,

- TITFOKO3AMHUHBI.

3.2. 'eTtepornukansr:

- TICKTHH;

- TEMHULEILTION03A.

Camble mpocThIC caxapa — MOHOCAXapUAbl, KOTOPHIC ACTATCS Ha
noarpymnst; Tpuossl (C3HgOs), Tetpossr (CsHsO4), mentossr (CsHi00s),
rexco3sl (CsHi2Os) u remrozsr (C/H1407) B 3aBHCHMOCTH OT YmCIa Y-
JCPOIHBIX aTOMOB B MOJCKYJC. TPHO3BI M TETPO3BI OTHOCATCA K MPO-
MEKYTOUHBIM NPOAYKTAM B OOMEHE APYIHX VITICBOAOB. MoHOCaxapu-
Bl MOTYT COCTUHATBCA APYT € APYroM (TIPH 3TOM TEPSICTCS OJHA MO-
JICKYJIa BOABI B KAKMOH CBS3M), UTOOBI MPOM3BECTH AH-, TPH-, TETPa-,
WA TIOJIMCAXaPUIBI, COMCPIKAIINS, COOTBETCTBEHHO, 1BA, TPH, YCTHIPS
u bonee MOHOCAXapUAHBIX ¢OUHUL. B CBA3M ¢ moTepel BOABI U3 MOJIC-
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KyJIbl MOHOCAXapuaa Ipu 00Pa30BaHUM CJIOKHBIX YIJICBOAOB, UX HA3bI-
BalOT MOHOCAXapUIHBIMHU OCTATKAMHU.

Buonozuueckas pons u evinonnsemole PyHKYUU yei1e60006

VYrieBoapl HAPSIAY € OCAKAMH U JTUMHAAMU SIBIISTIOTCS BAKHCUIITH-
MH XUMHYCCKUMH COCIHHCHISMH, BXOJSIIUMH B COCTAaB )KHUBBIX Opra-
HH3MOB. Y UEIOBEKAa W YKHBOTHBIX YIJICBOABI BBIIOTHSIIOT BaXKHBIC
(YHKLMU. SHEPreTHYCCKYIO (ITIABHBIH BHJ KICTOYHOTO TOILIHBA),
CTPYKTYPHYIO (0043aTCNBbHBI KOMIIOHEHT OOJBIINHCTBA BHYTPHKIIC-
TOYHBIX CTPYKTYP) M 3AIMUTHYIO (VIACTHE YITICBOIHBIX KOMIIOHCHTOB
HMMYHOTTIOOYJIMHOB B NMOJJCPKAHHNA UMMYHHUTECTA).

VYrneBoasl (pubo3a, Ae30kcHpu003a) UCTIOIB3YIOTCS /I CHHTE3a
HYKJICHHOBBIX KHCIOT, OHH SBILIIOTCS COCTABHBIMH KOMIIOHCHTAMH
HYKJICOTHIHBIX KO(QEPMCHTOB, WIPAIOIINX HCKIIOYHTEIBHO BAKHYIO
POTb B METabOIHM3ME JKHMBBIX CYINECTB. B mocneanee Bpems Bce O0Mb-
niee BHUMAaHUE K ceO¢ MPUBICKAIOT CMCIIAHHBIC OHOMOIMMEPHI, CO-
JCprKalye YIiICBOABL TIUKOMCITHABI U TNIHKONPOTCHHBI, TTHKOIHIIH-
Jbl U TUHONOIUCAXAPHIBI, TIUKOIUIONPOTEHHBI U T.A. DTH BELICCTBA
BBITTOJTHAIOT B OPTaHU3ME CIIOKHBIC M BRXKHBIC (DYHKLIHH.

C HapyimeHueM oOMEHA YITICBOJOB TECHO CBSI3aH ps 3aboieBa-
HUH. caxapHbi Aua0CT, TrajgakTO3CMUs, HAPYIICHUC B CHUCTEME JACTIO
[NTUKOT'CHA, HETOJICPAHTHOCTh K MOJIOKY H T.JI.

3apanmue 1. U3yunre k1accuukauyio yrieBoI0B.
3apanne 2. Mayuure OHOMOTHYCCKYIO POIb M BBIIOIHICMEIC
(hYHKLHH YTIICBOAOB.

KoumponvHuie onpocsi

1. Kakosa knaccuduxauys yriesoaos?

2. KaxoBa Guojioruueckas ponb yriesoaoB?

3. Kakue QyHKIMM BBHITIOTHAIOT VIJICBOABI PACTCHHH U KHBOT-
HBIX?

IHNPAKTUYECKOE 3AHATUE 8
Pacmax moHocaxapuaos

Llenv 3auamun; M3y9IATh XapaKTEPUCTHKY W OCHOBHBIE PEAKIIMH
MOHOCAXapHIOB.
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Xapaxmepucmura 8axcHeiiiyiux MoHOCAXapuoos

MoHocaxapuasl — OPOU3BOJHBIC MHOTOATOMHEIX CITHPTOB, CO-
Jeprxanpie KapOOHHIBHYIO Tpynmy. B 3aBHCHMOCTH OT IMOJOMKCHUS B
MOJICKYJIC KapOOHWUIBHOH TIPYNITBI MOHOCAXapHAbl MOJAPA3ACIIIOT HA
aNnbJ03bI K KETO3HI.

Anpao3bl comepxar (PYHKIHOHANBHYIO ANbICTHAHYIO TPYIITY —
HC=0, rorga kak keto3sl coaep:xaT keTonHywo rpymmy >C=0. Hazpa-
HHE MOHOCAaXapuaa 3aBHCUT OT YHCIA COCTABILIIOLINX CTO YINICPOIHBIX
aTOMOB, HANPUMEP ATbIOTPHO3bI, KETOTPHO3BI, AlTbJOTCKCO3bI, KETO-
TCKCO3BI U T.I.

MoHocaxapusl 10 CTPOCHHIO MOXKHO OTHECTH K MPOCTBIM VIJIC-
BOJAM, TaK KaK OHH HE THAPOJIU3YIOTCSA NMPHU NCPEBAPUBAHHM, B OTIIH-
YHE OT CJOXKHBIX, KOTOPBIE MPH THAPOIM3E PacmajaloTcs ¢ odpa3osa-
HUCM TPOCTHIX YIIeBOAOB. B muine uemoseka (QpykThi, MEA, COKH)
cOAepKUTCS HEOONBIIOE KOMUYCCTBO MOHOCAXAPUAOB, B OCHOBHOM
[JIFOKO3a U GPYKTO3a.

I'mroxo3a sBnsercs anpaorekco3o. OHa MOMKET CYIICCTBOBAThH B
JAUHCHHOW W umKandeckod (opmax. [ukauueckas (opma TIOKO3HL,
MPEANOYTUTEIbHAS B TCPMOJUHAMHUICCKOM OTHOLICHHH, 00YCIOBINBA-
€T XUMHYCCKHE CBOHCTBA ITIOKO3El. Kak v Bce reKco3bl, III0K03a HMe-
€T 4 acUMMETPHYHBIX VIICPOIHBIX aToMa, OOVCIOBIMBAIOIINX HAU-
que crepeouzoMepoB. BoamoxkHO oOpazosanue 16 crepeonzomepos,
HauOomnee BaxKHbIC U3 KOTopbix D- u L-rroko3a.

Peakyuu monocaxapudoos

IIpucyTcTBHE THAPOKCHUIBHBIX, aIbACTHAHBIX W KETOHHBIX TPYIII
MO3BOJIAET MOHOCAXapuAaM BCTYIIATh B PEAKLUH, XAPAKTCPHBIC I
CIIUPTOB, aJIbACTUAOB WJIN KCTOHOB. 3TI/I pcakuun AOBOJIBPHO MHOIO-
YUCJICHHBI.

MOHOCﬁXapI/I,Z[bI CYHMCCTBYIOT MOYTH UCK/IIOUUTC/IPHO B ITUKINYC-
ckoit gopme. OxHAKO Y COCOOHOCTH ALMKIMYSCKHX MOHOCAXaPHIOB
6bICTpO U CaMOIIPON3BOJIBHO 3aMBIKATHCA B I'CTCPOLUKIIBI CCTh U 060-
POTHad CTOPOHA: 3THU HUKJIBI B PACTBOPC PASMBIKAKOTCA TOXKC 6bICTpO.
Mekay 3TUMH YTBEP’KACHUAMH HET MPOTHBOPCUMS, TAK KaK OBICTPBIC
B3anUMOIMPCBPALICHUA OTHIOAb HC HCKITHOUYAT JOMHUHHUPOBAHUA O,Z[HOI\/'I
U3 CTPYKTYP (ATl 3TOr0 JOCTATOYHO, YTOOBI CHCTEMA XapaKTCPU30Ba-
7ach GONBIION KOHCTAHTOW PABHOBECHS).

]_[I/IKJ'II/ISaLII/IH MOHOCAXapUAOB MOXKCT IMPOUCXOAUTH ABYMA CIIOCO-
Oamu: ¢ oOpazoBaHueM mupaHo3bl win Qypanossl. OaHAKO MPU 0Opa-
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30BaHHU MONTYALETANS IIOCKAs KApPOOHWIBbHAS IPYINA IPSBPAIIACTCS B
CHUCTEMY TETPa3APHUECKOro aroMa yrieposa. BozHukaer HOBHIN accu-
METPHUCCKUH LIEHTP, Y KOTOPOTO €CTECTBCHHO, MOT'YT OBITh ABE KOH-
¢urypaumy.

MyTapoTtanus, Wik aHOMEPH3aLHs — B3aUMOIPCBPAILCHUE AHO-
MEPHEIX (HOPM MOHOCAXapPHIOB. O- U P-HopMBEI aHOMEPOB HAXOAATCS B
pacTBope B COCTOSIHHMHM paBHOBecHd. [Ipu JoCTHXKEHHH 3TOTO paBHOBE-
CHSl MPOUCXOTUT MYTAPOTALS — PAa3MbIKAHHE U 3aMBIKAHUC MHPAHOBO-
ro KOJIbLIA M, COOTBSTCTBCHHO, m3MeHeHue pacnoaoxenus H- u OH-
TPYIII IPH IEPBOM VIICPOAE MOHOCAXAPHIA.

3aganue 1. M3yunth XapakTCPUCTHKY BAKHCHINNX MOHOCAXapu-
JIOB.
3aganue 2. V3yunTh peakiinu MOHOCAXAPUIOB.

KoumponvHbie gonpocsi
1. KakoBa xapakTepucTHKa BRXKHCHIINX MOHOCAXapHI0B?
2. Packpoiite peaky MOHOCAXapHUIOB.

JJABOPATOPHOE 3AHATHE 9
Cnoxnble 6enku. @ocdonporenanl

Lleno 3ansamus; n3yunts CioxHBIC Oeku, Gochonporenapl, 0co-
OCHHOCTH BBIACICHUC Ka3CHHA U3 MOJIOKA U OMPEACICHUEC B HCM HAJIH-
4yus octaTka GocopHOH KUCTOTEL

Choorcrple 6elku: XpomMonRpomeuosl, CmpoeHue, ceolicmed,
3Hauenue 011 OP2aAHU3MaA

XpoMonpoTenasl COAEpIKaT B KAUeCTBE MPOCTETUICCKON TPYIIIIBI
OKpalICHHbIC HEOEIKOBBIC COCAMHCHHA. B rpymme XpoMompoTeHaoB
BBIJCIISIIOT TEMOIPOTEHABI U (IIABOPOTE IBL.

B remonopoTengax npocTeTHUECKOH IPYNIION ABISLETCS TeM — Op-
TaHMIECKOE, JKENIE30COACPIKAIIEE BEIECTBO, MPUIAIOIMEE OEIKy Kpac-
HeIU 1BeT. ['eM coeaunseTes ¢ GelkoM riI0OHHOM 3a CYET KOOPAWHA-
LOHOHHBIX U ruApodoOHbIX cBa3eil. [lpuMepamu reMonpoTeHaos sBIs-
FOTCsI OCIOK SPUTPOLIUTOB TEMOTIO0MH, OSI0K MBI MHOTJIOOWH, TKa-
HEBBIC OCTKHM LTUTOXPOMBI, (pepMEHTHI Karanasza, mepokcuaasa. ['emo-
MIPOTEUABl YYaCTBYIOT B NEPEHOCE KHCIOPOAA W B OKHCIHUTEIBHBIX
IIPOIIECCaX B TKAHIX.
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Dochonpomendnt

dochonporenap coaep:kar octarku (GochOPHOH KHUCIOTHI, CO-
CAMHEHHBIC C PAIUKaTaMH OCTATKOB CCPUHA, PEXKE TPCOHWHA OCIKOBOH
yacTu cIoKHO3GUPHBIME cBsa3sMu. [Ipucoeannenue ocdoproit kric-
JOTHI K OETKY MOXKET HOCUTh OOPATUMBIH XapakTep U COMPOBOXKAATHCS
(hOopMHPOBAHUEM WM Pa3pbIBOM HOHHBIX CBA3cH PoCHOpPHOH KHUCTOTHI
U 3aPsDKCHHBIX TPYIIN OCIKa, YTO MEHACT CTPYKTYPY U OHOIOTHUCCKYIO
aktuBHOCTh (ocdomnporenna. K dochonporengam oTHOCATCS CTPYK-
TypHbIC OCTKH KOCTHOU TKAHH, KA3CHHOT'CH MOJIOKA, OBOBUTEILIHH Oe-
Ka KypHHOTO fina, Hekotopeie (epmenTsl ((dochopunasa, riukoreH-
cunrerasa, TAI-numnaza).

MeTannonpoTenapl — CIOXKHBIC OCIKH, B COCTAB KOTOPBIX BXOAST
metamnel. Hanpumep, remMocuaepud U QEPPUTHH COACPIKAT KEJIC30,
(hepMEHT ATKOTOIBACTHAPOreHA3a COACPKUT LIUHK.

B nocaennee Bpemst mosiBWIACH KiacCH(UKaips OCIKOB HA Ce-
MEHMCTBA — IPYIIBI ONHU3KHUX MO CTPYKTYpE U (PyHKIMAM OEnKOB, HMe-
IOLIME TOMOJIOTHYHBIC TOCICAOBATECIBHOCTH aMUHOKUCTOT. Hanpumep,
BBIJCIISIIOT CEMEHCTBO CCPUHOBEIX MPOTEA3, COACPIKAIINUX B AKTHBHOM
LCHTPE aMUHOKUCIIOTY CCPHUH W YYACTBYIOLIUX B PACIICIUICHHH pa3-
AmgHBIX OeNKkoB. B 3TO ceMEHCTBO BXOAAT TPHIICHH, XMUMOTPHIICHH,
37acrasa, MHOTHC (CPMCHTHI CBEPTHIBAHHS KpOBU (TpOMOWH), aH-
TUCBEpTHIBatOIICH cucteMbl ((pubpunomusud). CeMeHCTBO HMMY-
HOTJIOOYIHHOB BKIIIOYACT BCE BHIbBl OCHOBHBIX M MHHOPHBIX HMMY-
HOTJIOOYIHHOB. UMMYHOTTIOOVIMHEL HUMCIOT BUIIKOOOPA3HYIO CTPYKTY-
Py, cocrosinyro u3 Apyx Tskenbix (H) ueneit u asyx nérkux neneii (L).
NmmyHOTTOOYIHHBL, B CBOKO OYEPEAb, BXOJAT B COCTAaB CYNEpceMel-
CTBA, BKIIIOYAIONICTO UMMYHOTTIOOYIHHBL, PEUENTOPHl K T-aHTHreHaMm,
OCITKH THCTHOCOBMECTUMOCTH.

3apanne 1. M3yunte cinokHbIC GEIKU: XPOMOIPOTEHABI, CTPOC-
HHE, CBOHCTBA, 3HAUCHUE A1l Oprannima; GochonpoTeHabl.

3apanmue 2. BrigencHue ka3enHa U3 MOIOKA.

Cooeporcanue pabomsi: B MOJOKE olliece comcpKaHHe OCIKOB
HAXOAUTCS, Kak mpaBujio, B npeaenax 2,.9-4,0 %. benku mosoka aeast
Ha JABC TPYIIbI: KA3CHHOBBIC U CHIBOPOTOUHbIC. Cpean OCNKOB MOIIOKA
paccMaTpUBAIOT. OCHOBHBIX OCNKOB. KaseuHsl (asl-, as2-, -), ceiBOpO-
TouHBIC OCIKU (P-TAKTOTIO0YIUH, (~TaKTOATBOYMHUH), aabOYMUH ChI-
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BOPOTKH KPOBH, UMMYHOITIOOVJIHMHBEI, P2-MHKpOrIOOYIHH, JakTodep-
PHH, LIEPYIOIUIA3MHUH U KOMIIOHEHT 3 MPOTEO30MENITOHOB.

OcHoBHOI 6EI0K KOPOBBETO MOJOKA — Ka3cwHa sBIgeTcCs (doc-
donporengom. Ha ero nomro npuxogurcs okono 80% Genkosoro azora
mosioka. Kazennsl — 310 rpynma reteporeHHbix ¢ochonporenaos, ca-
MOACCOLUHPYIOLIUXCA B MULICIUTBl B MPUCYTCTBHU KaTbLHS, LIATPATOB
u pocharos. OcHOBHAA HacTh KazeuHa (0koao 95 %) B Moyoke coaep-
JKUTCSl B BUJC KA3CHHOBBIX MHLEII. MHLEIIB COCTUHEHBI MEXKIY CO-
00l ¢ MOMOIIBIO KAJIbLHS U MHUICIIPHOTO docdara.

KazenH MOXHO BBIIETUTH H3 MOJOKA MOOABICHUEM YKCYCHOU
KHCIOTHL 10 u3odjekTpudeckoii Touku (pH 4,6). bemok BeigesieTcs B
BHJEC MATKOTO, MEJICHHO OCEAAOLICTO OCAAKA.

IHpubopwr u peaxmuevr. xXumudaeckuid crakad Ha 100 Mt MepHBIT
wunHAp Ha 100 M, CTEKIISIHHBIC MAIOYKW, MPOOUPKH, BOPOHKH, OY-
MaskHbIC (punbTpel; muneTky; 10% pacTBOpP YKCYCHOM KUCIOTHI, VHH-
BEpcanbHas WHAUKaTopHasa Oymara; 10% pacTBop rHapoKcHIa HATPHSL,
MOJIOKO; a30THAs KHUCJIOTA KOHLCHTPHUPOBAHHAS, THAPOKCHA aMMOHHMS
KOHLICHTPUPOBAHHBIN; CIIUPTOBKA.

Memoouxa evinonnenus pabomol: B crakad EMKocTbio 100 M
HauTh 20 MJ MOJIOKA M MPUJIHTh PABHBIA 00BEM AUCTHIUTHPOBAHHOU
Bogbl. K 3TOH cMecHM OCTOPOXKHO, MO CTCKISHHON MATOYKEe HMPUIUATH
10 % pactBop vkcycHo kuciotsl A0 pH 4,6 (2-3 M ykcycHOU KuCo-
ThI), pH pacTBOpa OmpeneNUTh C MOMOIIBIO VHHBEPCATBHOTO MHAMKA-
Topa. s 3TOro CTEKIAHHOHM MAaNTOYKOH HAHOCAT KAILTIO HA YHUBCP-
CaJbHYI0 WHAMKATOPHYIO Oymary u mo mkaiae ompeaenute pH. Ilpu
pH=4,6 xaszenn Bemazact B ocanok. EmMy marot orcrogarecs 10 MunyT.
Cautp Oe3 B30ANTHIBAHHS HAIOCATOUYHYIO KUIAKOCTh. B ocrasiiwmiics
ocanok nodasuth mo karmisiM 10% pacTBOp rHAPOKCHIA HATPHUS 10 pac-
TBOpeHHA ocaaka. [loayueHHbIH pacTBOp OTHUIBTPOBATE YEPE3 BIAK-
Held GuneTp. C QUIBTPATOM HPOBECTH LIBETHBIC peakuud (OuypeTo-
BYIO H KCAHTOIIPOTCHUHOBYI0).

IMoxasmsromee OOMBIIMHCTBO OCNKOB M MEUTUIOB MPH HArPCBa-
HUU C KPENKOM a30THOM KHUCJIOTOM AAET KEITOE OKpAIIMBAHUE, NEPE-
XOJSIIEC B OPAHXKCBOC MpH AOOABICHHUM INEIOYH MM aMMHaKa. JTa
peakius XapakTepHa AN OCH30JIBHOTO SApPa [UKIHIYCCKUX aMHHOKHC-
aot. [Tpu AeHCTBUM KPETIKOW a30THOM KHUCIOTH HA 3TH AMHHOKHCIIOTHI
MMPOUCXOAUT HUTPOBAHHE OCH30IBPHOIO KOJIbIA ¢ OOPAa30BAHHUEM HHT-
POCOE IMHEHUHM KEITOTO LIBETA.
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B npobupky ¢ ¢unpTpatoM npumuTh 5-6 Kamenb KOHLCHTPHPO-
BaHHOU a30THOH kuca0Thl. [losBsIeTCS 0CaI0K CBEPHYBIIETOCS OCIKa,
KOTOPBIA TIPH OCTOPOXKHOM HArpeBaHHH OKPAIIMBACTCA B JKEITHIN
useT. JaTh mpoOupKe OXITaTUTHCS W OCTOPOSKHO MPHOABHUTH KOHIICH-
TPUPOBAHHBIN AMMUAK.

Pesynprare! onbpITa 3aHECHTE B TETPAIb.

KoumponvHule onpocsi

1. Uro u3 cebs mpeacTaBIsIOT CIOKHBIC OemKu?

2. KakoBo cTpoeHHE CIOXKHBIX OETKOB?

3. Kakossl xapakrepuctuku dhochornporeumos?

4. KakoBa METOOUKA MPOBCACHUS MO BBIACICHUIO Ka3CHHA U3 MO-
noka?

JJABOPATOPHOE 3AHATHE 10
KonnuecteenHoe onpeaesnenue 6exkos. KosnuecTBeHHOE
onpeje/icHUe 0€JIKOB 10 OHYPETOBOI peaKuuu,
CHEKTPO(POTOMETPHUYECKHM METOIOM C MOMOLUBIO
pedpaxTomMerpa

Lleno 3ansamus; n3yunts CioxHBIC Oeku, Gochonporenapl, 0co-
OCHHOCTH BBIACICHUC Ka3¢HHA M3 MOJIOKA U OMPCACICHUC B HEM HAIU-
yus octaTka GocopHOH KUCTOTHL

Konuuecmeaennoe onpedenenue beikos

s KOMTUYECTBEHHOTO ONPEACIICHUS OCIKOB MPUMEHSIOT (pr3nye-
CKHC, XUMHUYICCKHUC U 6I/IOHOFI/I‘{CCKI/IC MECTOAEBI.

N3 dpusudeckux METOA0B MPOCTSHININM KAXKETCS B3BCIINBAHUE TH-
croro Ocnka. OmHako OEMKH OYCHb THIPOCKONMYHBI, U MOJTHOCTBIO
YIQIUTh U3 HX COCTaBa BOAY CTOJb TPYIHO, YTO 3TOT CHOCOD KOIHHUC-
CTBEHHOTO OIpEACICHHs OCIKOB MPUMEHSIOT peako. Kpome Toro, BbI-
JCITHTh BECh OCIOK M3 MPerapara MpakTHICCKH HEBO3MOXKHO.

Hauboneimee pacnpocrpaneHue u3 HU3HICCKUX METOJOB KOIHYC-
CTBEHHOTO OMPEACICHHUST OCIKOB MOMYYHIH TPH: pehpaKToMeTpudc-
ckuii (IO MOKA3aTe/II0 MPSIOMICHUS OCIKOBBIX PAacTBOPOB), CIICKTPO-
doTomMeTpudecKuid (IO MOTJIOMICHUIO B yIbTPAhHOICTOBON 001aCTH
CICKTPA) U TOIpOrpaduIeCKuil (0 KPHUBBIM, MMOKA3BIBAOIINM 3aBH-
CUMOCTDb MCKAY CHJION TOKAa U HAMpPAKCHUCM, NPUITOKCHHBIM K CUCTC-
Me, coAeprKamicii OeoK.
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3aganue 1. MukpoonpeaeacHue 6enka no OUypeToBOMY METOIY.

Peaxmueur:

1. CranzapTHBIN pacTBOp GeNKa, HAPUMEP, CBIBOPOTOYHOTO ANb-
OymuHa, coaepxkawmuii 1 Mr B 1 M, pacTBop 6enka KOHLICHTpauH X.

2. buypetoBsiii peakTB 4711 MUKpoonpeaencHus (peaktus bene-
mukra). 17,3 ruutpara Hatpus u 10 r NaxCQOs pacTBOpsrOT npu mogo-
rpeBaHUU B HEOOJBIIOM KONHYSCTBE BOJBI. B pactBop 100aBIsIOT
1,73 r cynpdara meau, pacTBOPSHHOTO B 10 MJT BOBI, U JOBOIAT BOJOM
1o 100 mo.

3. NaOH - 6 %-i1 pactBop.

Qobopyooearue: IPOOUPKH; KIOBETHI, CIEKTpodoTOMETp.

Xoo pabomur: x 2 M pactBopa, coaepxkarero 0,1-2 mr 6enka, xo-
GasnsroT 2 Mt 6 %-ro pacteopa NaOH u 0,2 mi peakrusa benenukra.
PactBop xopomo mepememuBarOT U uepe3 15 mMuH GOTOMETPUPYIOT
mpu 330 M Ha cnekTpodoromerpe. [IpeaBapurensHO cTpoaT KanuOpo-
BOYHBIN rpadyk No CTAHAAPTHOMY pacTBopy Oemka.

Peayaprarsr paboThl 3aNUCHIBAIOT B TSTPAIb.

Koumponvruie sonpocsi
1. Yro u3 ceds mpeacTaBisioT METOAB! KOMHYCCTBCHHOTO OMpPEac-
neHus OenkoB?

JJABOPATOPHOE 3AHATHE 11
KonuuecTBennoe onpeaenenue 0ekoB. Boigenenue u ouncrka
npenapaTos rJ100yJHHOB H aJ1b0YMHUHOB KyPHHBIX SIHI[ METO-

AOM BBLICAJTHBAHHS CyJIb()PATOM aMMOHHS H AHATH3O0M

Ilenv 3anamus. M3YYUTh TPOLECCH PA3ACICHHS aTbOYMHHOB U
[I0OYIHMHOB SHYHOTO OCITKa METOJOM BBHICATUBAHHSL.

3apanune 1. Pasnenchue ampOyMHHOB W TI0OYIWHOB SIMYHOTO
OenmKa METOOM BBICATTUBAHUSL.

BricamuBaHHeM HA3BIBAIOT MPOLIECC OCAXKACHHUS OCIKA H3 PacTBO-
pa mox acticteuem HewrpampHbeix coaei: NaCl, (NH4).SO., NaxSOs,
MgCl; u mpyrue. Ilpu BoicanuBanuu O€lOK BHINAJACT B OCAAOK, HE
nogseprasce AcHatypauud. [Ipu noGasnenun x pactsopaM Oenka co-
JACH INCJAOYHBIX U IICJOYHO-3CMEIBHBIX MECTAIOB HX HMOHBI aacopOu-
PYIOTCS Ha MPOTHUBOIIOJIOKHO 3aPsKEHHBIX IPYNIAaxX 4acTull Oeska, ae-
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Jasg UX 3JCKTPOHEHTPATbHBIMU M TEM CAMbIM, TIOHHKAS YCTOHIHBOCTD
OemkoB B pactBope. Kpome Toro, comu IEIOYHBIX W IICIOYHO-
3EMENBHBIX METAIIOB PACcTBOPSIACH, CBA3BIBAIOT OOIBIIHE KONIUYCCTBA
BOJBI, YTO MPH AOCTATOYHO BHICOKUX KOHLCHTPALMIX BEACT K JETHAPA-
Tauy JacTul OCnKa W JIUIIAcT HX THApaTHoi obomouxu. bemok npu
3TOM BBINAAACT B 0caiokK. Jmsa ocaxacHHs M3 pacTBOpa Pa3UYHBIX
OCITKOB HUCTIONB3YIOT PACTBOPHI CONU Pa3HOl KoHUEHTpauuu. | modymu-
HBI, HAIIPUMEP, OCKIAIOTCS MOIYHACHIINCHHBIM PACTBOPOM CEPHOKHUC-
JIOTO aMMOHHS, a ANbOYMHUHBI — TOJIBKO HACHIIICHHBIM PACTBOPOM. JTO
MPOUCXOANT U3-32 TOTO, YTO YACTHULBI TNIOOYIMHOB 3HAYUTEIBHO KPYII-
HEC YacTHL aNbOYMUHOB, 3TO HCIOIB3YETC ISl PA3ACICHHS anbOyMU-
HOB U TJIOOYTHHOB.

Ipubopwvr 1 peaxmugol: WTATHB ¢ MPOOHPKAMH, BOPOHKH, (PHIIb-
TpbI OYMaXKHBIC, CTCKIISTHHBIE TTATIOYKH, MHMCTKH, 1% pacTBOp SIHYHOTO
Ocnka, cymb(ar aMMOHHS KPHUCTALTHYCCKHI, Cyabdar amMMOHHS
HACBHIIIEHHBIH pacTBop, 10 % pacteop ruxpokcuaa Hatpud, 0,5 % pac-
TBOp cynb(dara Meau.

Memoouxa evinoanenuss pabomol: B mpoOHpKy mpunute 2-3 M
pacTBopa SMYHOrO OeNka M paBHBI 0OBEM HACHILICHHOTO PacTBOpa
cyabdara ammonus. CoxepkuMoe MPOOHUPKH TINATEIBHO MEpeMeIIaTh
u octaBuTh Ha 10 MunyT. Beimagaer XI0nbeBUAHBIN OCAA0K TIOOYIH-
Ha. Ocagky AT OTCTOATHCS, mocie Yero oThunprposars. K puastpa-
Ty 700aBUTh KPUCTAIUIHICCKUH CYIb(aT aMMOHHS Ha KOHYHKE LINaTe-
7 IO HACBHIICHUS, BBIMAJACT XJIONBCBHIHBIH OCANOK aNTbOYMHHOB.
Ocanok otueHTpHdyruposars B TeucHne 5 MUHYT npu 3000 oboportax
B MuHyTy. C duisTparoM npoeectd OnypeToByIO peakimioo. OTpra-
TENbHAS PEAKLMS YKA3BIBACT HA OTCYTCTBUE OCIKOB B (UIBTpaTe U
nojHOTY ocakacHus. Ocanok aapOyMHUHOB U3 LCHTPUQYKHOU Mpo-
OUPKU TEPEHECTH B MPOOHPKY U PacTBOPHUTE B 2-3 M BoAbl. PacTeop
anbOYMHUHOB OTHIBTPOBATE U MPOBECTU C HUM OHYPETOBYIO PCAKLIHIO.

PesynpTarel nccneqoBaHuil 3aHECTH B TETPAdb.

3apanne 2. KonmuectsenHoe onpeaeicHue 6enkoB o OHyperto-
BOU pEaKLUU.

Hpunyun memooa: METOJ OCHOBAH HA OOPA30BAHUH B LICIOYHOU
CpeJc OKpAIICHHOTO B (PHONECTOBHIN IIBET KOMILICKCA MENTHIHBIX CBSI-
3ed ¢ HOHaMU ABYXBaICHTHOH Meau. CyIIECTBYIOT ABE PA3HOBHIHOCTH
3TOrO METOJA: MPH OJAHOHW M3 HUX OmpeAcnsatoT oT 2 xo 10 mr Genka B
mpo6e, YYBCTBUTEILHOCTD APYyrod (MukpomeToaa) — ot 0,1 go 2 mr.
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Peaxmueuwr:

1. CranzapTHBIH pacTBOp OcNKa, HAPUMED, CHIBOPOTOYHOTO ANb-
Oymuna, coaepxkawmuii 10 mr B 1 M, pacTBop Oenka KOHLICHTpaUuH X.

2. buyperossiii peaktus: 0,15 r CuSOse 5HO u 0,6 r
NaKCsH40s+ 4H,O (BUHHOKHCIIBIN HATPUH-KANWN, WIH CETHETOBA
conb) pacteopsror B 50 mn H>O, npu sHEpruvHOM mnepeMelrBaHUN
npumuBaroT Tyaa 30 man 10%-ro pacteopa NaOH (cBobomHOro ot
Na>C0s), noGassror 0,1 r KI u pactBop moBogsat Bomoit a0 100 mur.
Xpauat B napadUHUPOBAHHOH WIH MOJIMATHICHOBOU mocyne. Odopy-
JOBaHUE: MPOOHPKH; KIOBETHI, CIICKTPOPOTOMETP.

Xoo pabomur: k 1 M pactBopa, comepskaiiero ot 2 a0 10 mr Gen-
Ka, 100aBstoT 4 M1 GuypetoBoro peaktusa. [IpoOsr mepeMeIuBaroT u
OCTaBIAIIOT NPU KOMHATHOW Temmeparype Ha 30 muH, mocae yero ¢o-
tomeTpupyioT Ha mipu 540 um. [lo momydeHHBIM pe3ymbTaTramM CTPOAT
KaTHOPOBOYHBIA TIpadyik 3aBHCHMOCTH ONTHYCCKOHM IIOTHOCTH pac-
TBOpa OT KOHLCHTpALHK OeKa.

PesynpTarel nccnenoBaHuii 3aHECTH B TETPAb.

KoumponvHbie gonpocsi

1. Yto u3 ceOst mpeacTaBIsIOT METOAbI KOJHICCTBECHHOTO OMpPEae-
neHus OenkoB?

2. KakoBo KOJUYECTBCHHOS OMpPEACICHUE OCIKOB MO OUypPeTOBOM
peakimu?

JJABOPATOPHOE 3AHSTHE 12
KauecTBeHHbIe peakuun HA 0eJIKH

ILlenp 3anamus. U3yIUTh KAYCCTBCHHBIC PCAKIIUN HA OCITKH.

3aganue 1. KauecTBEHHBIC PEAKIMKA HA AMUHOKHCIOTHI (PCaKIys
A maMkeBHYa)

IIpu mobGaBneHuM K pacTBOpPY OCIKA HE3HAYUTEIBHBIX KOJIHUCCTB
TMTHOKCHJIOBOM KHCJIOTHI B MPUCYTCTBUM KPEMKOH CEPHOI KUCIOTHI IO-
Ay4acTcd KpacHO-(PHONCTOBOC OKpALIMBAHKE. JTa PCaKUHs CBI3aHA C
MPUCYTCTBHEM B MOJICKYJIC OCIKa aMHHOKHCIOTE TPHNTO(daHa H OCHO-
BaHA Ma CNOCOOHOCTH TpunTo(daHa B KHCIOU CpeAe BCTYNATh B peak-
LU0 € alpACTHIaMH, 00pa3ys IpH 3TOM OKPAIICHHBIC MPOXYKThl KOH-
JCHCALUH.
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Xoo0 pabomul: B IPOHYMEPOBAHHBIC TPOOHPKU HATUBAIOT 10 5 Ka-
[¢/Ib MPUTOTOBJACHHBIX PACTBOPOB. B kakayro mpoOupKy A00aBISIFOT
o 5 Kamenab KOHIEHTPHUPOBAHHOW YKCYCHOM KHMCIOTHL. PacTBop cHaua-
Ja CIerka HarpeBaroT, 3aTeM OXJIKIAIT W MO CTCHKE HPOOHPKH,
CHJIBHO HAKJIOHHUB €€, YTOOBI XKUIKOCTH HE CMCIIHBATIHCEH (ITOACTANBA-
HHUe), npumnBaloT 10 Kanens KOHLECHTPHPOBAHHOH CEPHOU KHCIOTEHI.
[Ipu cTosHIM Ha rpaHULIC ABYX CIOCB KUAKOCTH HAOMIOJACTCSA KPACHO-
(hroneTOBOC OKPAIINBAHHUE B BUAC KObIA. [logBICHHE OKPACKH MOYKHO
VCKOPHTB, MIOMECTHB MPOOUPKY B KUITALIYIO BOISHYIO OaHIO.

PesynpTarel nccneoBaHui 3aHECTH B TETPAIb.

3aganue 2. KaueCcTBEHHBIC PCAKIIMKA HA AMHUHOKHUCIOTHI (PCaKiyst
Byasene)

Peakmua Byazene mporekact TONABKO ¢ TeMH OEIKaMH, KOTOPBIE
coJepKar B CBOEM coctaBe TpuntodaH. XuUMH3M ¢¢ aHATIOTHICH XH-
musmy peakumu Anavkesuua (I'onkunca-Kone); u B ToM, u B APyroM
CIIy4Yac B KOHACHCALIUIO ¢ TpUNTO(hAHOM BCTYIAcT GopMaIbICTHA.

Xo00 pabomuwr: k 2 M pa3baBICHHOTO PacTBOpa OCJika B MPOoOHUPKE
J00aBIsIIOT 0HY Kammo 2,5%-ro pacteopa dopmambaeruga. Cvemm-
BaKOT U MPUOABIIAIOT 6 MJI YUCTOH KOHLICHTPUPOBAHHOW COJISTHOH KHC-
70Tel (WI0THOCTE HE MeHee 1,175), mocae 4ero CHOBA MEPEMEIIHBAIOT.
Yepes 10 mun npubasnsror npu e3danteiBanuu 10 kanems 0,5%-ro
pacTBopa HUTpHTA HaTpus. PasBuBacTCs HHTCHCHBHOC CHHE-
(hHOJICTOBOC OKPAIIUBAHNE .

PesynpTarer nccnenoBaHuil 3aHECTH B TETPAdb.

3aganue 3. KauecTBEHHBIC PECAKIMKA HA AMUHOKHCIOTHI (PCaKIyst
[Naymwn)

ITpu B3auMoOACHCTBHM KHCIOTO PAcTBOPA CYJb(HAHUTOBOM KUCIIO-
THI C HUTPUTOM HATPHS OCYIICCTBISICTOS PCAKLMS JUA30THUPOBAHHUS U
obpasyercst auaszobeHzoncynbdonosas kucmora. llpu peakipn mo-
CleJHEH ¢ TUCTHAMHOM O0pa3yeTcsl COCAWHCHHE BHITHCBO-KPACHOTO
LBETA.

Xoo pabomur: x 1 M 1%-ro pacteopa cynb(]aHHIOBOH KHCIOTH B
5%-HoM pacTBOpe cOnsHOH KucaoThl mpuamBaroT 2 Mia 0,5%-ro pac-
TBOpa HUTPHUTA HATPUS, CHIBHO BCTPSAXHUBAIOT H HEMEIJICHHO NOO0ABIIS-
10T CHauana 2 M1 pa30aBICHHOTO pacTBopa Oenka, a 3aTeM, Mocyie Ie-
peMemuBaHus coaep:kumoro, mpodupku, 6 ma 10%-ro pacteopa xap-
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Oonara Hatpud. [locne cMemuBaHus pacTBOPOB Pa3BUBACTCS BUIIHEBO-
KpacHOE OKPAIINBAHKE.
Pesynprarer neccne10BaHNN 3aHECTH B TETPAb.

Koumponvrule sonpocsi

1. Kak npoTtekaet KadecTBCHHASI PCaKUsl HA aMUHOKHCIOTHI (pe-
akipsa A ramMkeBru4a)?

2. Kak mpoTtekaeT KauecTBCHHAS PEakLUsl Ha aMHHOKHCIOTH (pe-
akuus Byasene)?

3. Kak nporekaet kadecTBCHHAS PCaksd HA aMUHOKHCIOTHI (pe-
akuus [aymm)?

JJABOPATOPHOE 3AHATHE 13
OnpeneneHne aKTHBHOCTH (pepPMEHTOB

lle./lb Janamus. N3y4IUTb OCHOBBI ONPCACIICHUA U Pa3HOBUIHOCTHU
MCTOA0B AKTHUBHOCTH (I)epMeHTOB.

Obuiue memoosl onpedeieHus akmusHocmu epmenmos

[Ipexae yeM MpecTYMUTh K BBIACICHHUIO (PEpPMEHTA, HCOOXOAHMO
n30park W TIATCIBHO OTPAbOTATh METOJ OMPSACICHHS AKTHBHOCTH,
MOJ KOHTPOJIEM KOTOPOTO MPOU3BOIUTCS BRIOOP Haubonee ek THB-
HBIX MPHEMOB OYHCTKH (JEPMEHTOB, a 3aTEM W BBINOJHCHHE MOCICAO-
BATC/IBHBIX CTAAUH €ro MPEIapaTHBHOTO MOy ICHUS.

AXTHBHOCTD (PCPMEHTA MCHSICTCS NPH PA3IMYIHBIX YCIOBHSX pPe-
aKIMH | 3aBHCHT OT TeMreparypsl, pH cpeabl, OT KOHLCHTpaImil cyo-
CTpaToB U KOGaKTOPOB. YUUTHIBAS 3TO, NPH OMPEIACICHAN AKTUBHOCTH
(depMEeHTa HA Pa3HBIX CTATUSAX OYHCTKHA HEOOXOAWMO CTPOTO COOMIO-
JaTh OJHU U TC K€ ycaoBus. JKenaTtenbHO HE OTPaHUYHBATHCS ONPEAC-
JICHUECM aKTUBHOCTH 110 OJHOMY KaKOMY-THO0 METOTY.

KomuuecTBo cybcerpara, mpespamacMoro B YCIOBHAX TECTa IO
OTIPSACICHUIO AKTHBHOCTH (PSPMEHTA, JOJKHO OBITh MPOMOPLHOHAIb-
HO KOJIMYECTBY MOCIEIHETO H BPEMEHH HHKYOUPOBAHHSL.

Cnexmpodhomomempuueckue memoosl onpeoeireHus
akmusHocmu (pepmenmos
CriekTpoOTOMETPHICCKHE METOABl OCHOBAHBI HA TMOTVIOIICHHH
CBETA B OMNPCACICHHBIX YYACTKAX CIEKTPAa MHOTMMH COCIHHCHHSIMHU,
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SIBISIFOLIAMHECSI aKTUBHBIMH rpynmaMu (pepMEHTOB, cyOcTparaMu HIN
MPOJAYKTAMHU PCAKLIUH.

[NonoxkeHre MakCHMyMa TMOTJIOMICHHS MPHU OMPEACICHHOH MTHHE
BOJTHBI OMPEACTAECTCS HATHMYHUCM B UCCICAYEMOM MarepHalc ompenc-
JICHHBIX TPYIII — aHATHTHYCCKHUX (opM. st H3MEPeHHs CIICKTPOB HC-
MOJB3YIOT CIICLHATIbHBIC IPUOOPHI — CHEKTPOGOTOMETPEL, GOTOMETPH-
yecKue abCOPOLUOMETPHL U AP. ITOT METO] OTIUIACTCS BBICOKOH UyB-
CTBHUTCIBHOCTBIO, OBICTPOTON OMPEACICHHS, MAIBIM PACXOIOBAHUCM
(epMEHTa U PCAKTHUBOB U TIO3BOJISICT CJACAUTE 3a TCUCHUEM PCAKLIUH BO
BPCMCHH.

s 3TOro peakioOHHYI0 CMECh MOMCIIAIOT B KIOBETY, BCTABJICH-
HYIO B TCPMOCTATHUPYEMbIH KIOBETOACPKATeab. Uepes Mablil mpome-
JKYTOK BpeMEHH Tmociae aoGasiacHus (epMmentra (i cyOcTparta) u
OBICTPOrO MEPEMEIIHBAHUS U3MEPSIOT MOTJIOICHNC TIPH JJTHHE BOJIHBI,
XapaKTepHOU AT MCIOIb3YEMOrO CyOCTpara WM KOHCYHOTO MPOAYK-
Ta, oOpasyroierocs: B gaHHOH peakiwu. C moMoInp0 CriekTpodoTo-
METPHUYCCKOTO MCTOJA MOYKHO HM3MEPSATh HEMOCPEACTBCHHO KOHLCH-
TPALMIO HEKOTOPBIX (DEPMEHTOB (ITOCNE AOCTATOYHOW OUMCTKH) MO BE-
JMYUHE XaPAaKTCPHBIX MAKCHMYMOB MOTJIOIICHUS MPOYHO CBSI3AHHBIX
KO(ECPMECHTOB (IPOCTETHICCKHUX TPYIIIT).

Manomempuueckue memoost onpeoesieHusi AKMUBHOCHU
depmenmos

ITH METOIBI HCTIONB3YIOTCI MPH ONMPEACICHUN aKTUBHOCTU (ep-
MCHTA B TCX CJIydaAX, KOraa B UCCICAYCMBIX PCaKIUAX OAUH U3 KOM-
MOHCHTOB HAXOAMTCS B ra3000Pa3HOM COCTOSHHHL.

K Takum peakumsM OTHOCHTCS, TJIaBHBIM O0Opa3oM, T€, KOTOPHIC
CBSI3aHBI C MPOLIECCAMH OKUCICHHS U ACKapOOKCHINPOBAHUS, COIPO-
BOKAAFOLIMMUCS MOTTIOMCHUEM WIH BBIICICHHEM KUCIOPOAA U YIJe-
KHUCJIOTHI, a4 TaKKC PCaKINH, B KOTOPBIX BBLACICHUC WJIN CBA3BIBAHUC
ra3a mpoUCXOTUT B PE3yJbTare B3auMMOJCHCTBUS MPOAYKTOB (pepmeH-
TAaTUBHOI'0 MPCBpAINCHUA C ,Z[O6aBJ'I€HHbIM B CHUCTCMY PCAKTUBOM.
HabmoaeHue 3a xomoM peakiuy BO BPEMEHH MPOBOIUTCS B CICLIAAIb-
HBIX MPHOOPax — MAHOMETPHUESCKUX anmapaTtax Bapbypra.

3aganue 1. M3yuycHue o0mux METOAOB ONMPEACICHHUS aKTUBHOCTH
(hepMEHTOB.

3apanue 2. UzyueHne cnekTpodOTOMETPHICCKHX METOJOB OIpe-
JCJICHHUS aKTHBHOCTU (PEPMECHTOB.
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3aganue 3. M3yucHHC MAaHOMCETPHUUCCKUX METOMOB OMPEICICHHUS
AKTUBHOCTH (DCPMEHTOB.

KoumponwHbie onpocwi

1. KakoBbl 0011¢ METOIbI OTPEACICHUS AKTHBHOCTH (pepMEHTOB?

2. Uro u3 ceOs MpeaCTaBISIOT CIEKTPOPOTOMETPHUECKHE METOABI
ONPEACICHHUS AKTUBHOCTH (DePMEHTOB?

3. KakoBel MaHOMETPHUECKHE METOIBI ONPEACICHHUS aKTHBHOCTU
tdepmeHTOB?

JJABOPATOPHOE 3AHATHE 14
CaoiicTBa pepmenTOB. Bhigenenue caxaposbl H3 ApoxKixKeii.
Bausane pH Ha akTHBHOCTB caxapo3bl

Llens 3anamusn: N3y4UTh NOHATHE O EPMECHTAX, UX CBOHCTBAX,

Ilousimue o hepmenmax, ceoiicmea

®depmentsl (1ar. fermentum — GpokeHue, OPOAWIBHOS HAYAJIO,
CHHOHUM SH3HUMBI) - CICIU(pUISCKUS OCIKH, COCOOHBIC BO MHOTO Pa3
VCKOPATh XHUMHUYCCKHE PCAKIUH, MPOTCKAOIINE B )KUBBIX OPTaHU3MaX,
HE BXOJS MPH 3TOM B COCTAB KOHEUHBIX MPOAYKTOB PEAKLHUH, TO €CTh
SBIISIFOIIUECS OHOIOTHICCKUMHE KaTATH3ATOPAMH.

Bce xumuueckie peakiyy, TPOUCXOAAIINE B MUKPOOPTaHU3MAX, B
PACTUTCIBHBIX M JKUBOTHBIX OPTraHU3Max, KaTATH3HPYIOTCS COOTBET-
CTBYIOIIMMH (PCPMCHTAMH.

Tepmun «hepmerr» Obit npeasiokeH B Hauane 17 Beka romiaHm-
ckmM ecrectBoucmeiTateneM I1. Ban-I'enrbMoHTOM, KOTOpPBIH HazBal
TaK HEW3BCCTHBHIN arcHT, aKTUBHO YYACTBYIOINHI B MpoLEcce CHHPTO-
Boro Oposxenus. IlepBoe HayuHOe mpeacTaBneHue o pepmeHTax OBLIO
BeIcKa3aHo B 1814 roay, xoraa pycckuii yuensii K. C. Kupxrod ony6-
JMKOBAN PE3YIbTAThl 3KCICPHMCHTOB, MOKA3aBIIUX, YTO HE TOIBKO
MPOPOCHINE 3CPHA SUMEHS (COJION), HO U SKCTPAKTHI M3 HUX CIIOCOOHBI
mpeBpamiare kpaxmaia B MaabTo3y ("ocaxapusare” ero). Coycers 19 met
nocie otkpeitus K. C. Kupxroda B 1833 roay dpaHuysckue XUMHKH
IMaiien (A. Payemn) u Ilepco (J. Persoz) Beiaeanin akTHBHOE BEIICCTRO,
coJepKamieecs B OKCTPAKTaX M3 NPOPOCIINX 3CPEH SUMEHS, H MMOTYIH-
J¥ €rO B BUIC MOPOIIKA, KOTOPHIH TEPST CBOK aKTHBHOCTD MPH HATrpe-
BaHny. OHU Ha3BaIH 3TO BELICCTBO JHACTA30M.
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Ceoticmea ghepmenmoe

1. Brusinue na cxopocms xumuueckoi peaxyuu: pepMEHTHI YBEIH-
YHBAIOT CKOPOCTh XUMHYCCKOH PEaKLUH, HO CAMH MPH 3TOM HE Pacxo-
AYHOTCSL.

2. Cneyugpuunocme oeticmeus ghepmenmos. B xaeTkax oprannzma
mpoTekaeT 2-3 ThHIC. peakuui, Kakiasd W3 KOTOPHIE KaTaTH3HPYTCS
ompeencHHbIM pepMeHToM. CnenmduuHOCTh AckcTBHS (depMeHTA —
3TO CHOCOOHOCTh YCKOPATH MPOTEKAHHUEC OJHOHM ONPEACICHHOU peak-
LUK, HE BIMAS HA CKOPOCTh OCTATBHBIX, JAKE OUCHb MOXOKHUX.

3. Axmuenocme ¢hepmenmoe — CIOCOOHOCTh B PA3HOM CTETIICHU
VCKOPSATH CKOPOCTb PCAKLIHH.

4. Monapnaa axmueHocmbs — KOIUYECTBO MOJICKYJ cyOcTpara,
MPEBPALICHHEIX OXHOW MOJICKYIOH (PepMEHTA 32 MUHYTY.

3aganue 1. BeigeacHue caxaposbl U3 IPOACOKCH.

Caxapasa u3 aposxcxeit win B-ppyrrodypaHosnaaza KataausupyeT
TUAPOIN3 [-TIUKO3MAHBIX CBS3CH B MOJICKYJAaX KaK Caxapo3bl, TaK H
paddunossl. [Ipu 3TOM caxaposa pacIuSILIsSCTCs HA TIOKO3Y H QpPyK-
103y, a padhpunoza — Ha PPyKTO3Y U MEITUOHO3Y .

PeakTuBsl: pacTBOpBI ¢ MaccoOBBIMU AOMsIME: 1% XIopuaa HaTpHs
U Kpaxmaia; pazMonoTeiii comon; pactsop Jloromsa (0,3 r kpucrammu-
4geckoro Hoxa u 3 r Hoxuaa Kaaus pacTBOPSIOT B 5 MII BOABI U MOCIC
MOJTHOTO PacTBOPeHuUs Homa 00beM A0BoaaT 10 100 Mt Boaok).

Xoo pabomui: bapdopoByIO CTYIKY BHOCAT 1 T MPEeCCOBAHHBIX
MCKAPCKUX JPOOKCH M TINATEIBHO PACTHPAIOT B 3 MJI BOABI B TCUCHHUC
5 MuH.

3areM no0aBaOT 17 M BOAEL, IEPEMEIINBAIOT H CTABAT CTYNKY B
tepmoctat npu 37 “C ma 20 muH. Uepes kakIple 5 MHH COICPHKHUMOE
MCPCMCIIHBAIOT.

[No ucreueHMU yKa3aHHOTO BPEMEHH CMECh NMCPEHOCST B LICHTPH-
¢ykHBIC TPOOUPKHU U LHEHTPUPYTHPYIOT 10 MUH CO CKOpOCThIO 3,5 ThHIC
06/muH. HagocamouHyio *KUAKOCTh CIAMBAIOT B MPOOUPKY U UCHONb3Y-
FOT KaK BOJAHBIM SKCTPAKT caxapashl.

Pesyaprarer necie1oBaHuit 3aHECTH B TCTPAIb.

3apanue 1. MU3yuurte noHsatre o GepMEHTaX U HX CBOWCTBAX.

3aganue 2. Ilpoectn paboTy MO BBIACACHHUIO CaxXapo3bl U3
JPOACKEH.
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KoumponvHbie onpocsi

1. Uro u3 cebs npeactaBistor GepMEHTE?

2. KaxoBesI cBoticTBa hepMEHTOB?

3. Uro gersercs HocuteneM ¢epMmenra B Bamux onbitax?

JJABOPATOPHOE 3AHATHE 15
BrigesieHne puOOHYKI1€0NPOTEHIOB H 1€30KCHPHOOHYKIE0TH-
A0B U3 aApoxckeil. KauecTBeHHbIEe peakliHu HA POAYKTHI
HX THAPOJIH3A

Lleav 3ausmusi: M3y4UTh U3YYUTH OCOOCHHOCTH BBIJCICHUS PH-
OOHYKIICONPOTECHUAOB U JE30KCHPUOOHYKICOTHAOB U3 APOACKEH; Kave-
CTBEHHBIE PEAKIMH Ha MPOAYKTHI MX THAPOIN3A.

HyxneonpoTtenas! mpeactaBasor coOoil cloxHbIe OEIKH, COCTO-
AIIUE U3 TPOCTOro HeIKa U HEOCIKOBOH YaCTH — HYKJICHHOBBIX KHUCIOT.
W3 31ix OCIKOB COCTOMT OCHOBHASI MACCa KJICTOYHOTO syapa. Hykieo-
NPOTCHIB UTPAIOT BAKHYIO OHOIOTHYCCKYIO pojb. OHU SBISIOTCS HE
TOJIBKO CTPYKTYPHBIMHU 3JICMCHTAMHU KJICTKHU, CC dJpa U HUTOIIIA3MBbI,
HO U BBIMIOJIHAIOT BAXKHCHIINEG crieuupuueckue QpyHKIHUN B )KHUBOM Op-
TaHHU3MC.

3aganue 1. Brigencuue puOOHYKICOMPOTEHAOB H AC30KCHPHUOO-
HYKJCOTHIOB U3 APOAKKEH.

s M3yvIeHNs XUMHYECKOTO COCTABA HYKICOMPOTCHAOB HPOBOAST
KHCTOTHBIA THAPOIN3 APOACKEH U OOHAPYKUBAIOT MPOAYKTH THAPOIIHU-
3a- MOJUICHITHIB, A30THUCTHIC OCHOBAaHHS, YIIICBOAH H (ocdopHYIO
KHCTOTY.

Peaxmuevr 1 obopydosanue. APOACKU, AUITHIOBHIA 3Qup,
5%-ub1ii pactBOp ykcycHOM kucaots, 0,4, 10, 30%-Hbic pacTBOpEHI
rugpokcuga Hatpusa, 10%-Hbeli pacTBOp cepHOM KUCTOTHL, 25%-HbIi
pactBop ammuaka, 1%-Hb1l pacTBOp HHTpaTa cepedpa, 1, 7%-Heie pac-
TBOPH! cyibdara MeIu, 3TaHOI, MOTHOACHOBHIHM peakTs (3,75 r Mo-
aubgaTa aMMOHUS PacTBOPSOT B 50 M Boabl u goGaBmstiorT S50 M
32%-ro pacTBOpa a30THOH KHCIOTH), CTYIIKU ¢ TICCTUKAMH, HCHTpH(Y-
ra, HCHTPUGYKHBIC TPOOUPKU, TEXHUUCCKUE BECHI, MUMETKU, CTCKIISIH-
HBIH JIOM, CTEKISHHBIC Nano4ykd, (apdoposrle uamku, Oyma)KHbIC
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(UIBTPEL, BOPOHKH, BO3AVINHBIN XOJOAUIBHHUK, 3NMCKTPHUUCCKAS TUTUT-
Ka, CIIUPTOBKH, IPOOHPKH.

Xoo pabomoi: HaBecky 1 T' CYXHX JPONOKCH MOMELIAIOT B CTYIIKY,
n06aBisoT Tvaa 0,5 T CTEKISIHHOTO J10Ma, JHUATHIOBOTO 3Qupa U BOIBI
MO KalisiM M TIIATETBHO PACTHPAIOT A0 00pa3oBaHHUs MIACTUYIHOU
Macchl. 3ateM B CTVIKY JoGaemioT 5 mu 0,4%-ro pactBopa eIkoro
HATPHUs U MPOJOJDKAIOT pacTupark cie B TeucHue 15-20 mmnayt. Co-
aepxuMoe cTynku neHtpudyrupyior B Teuenue 10 munyt (mpu 2000
oboporax B muHyTY). llociae ueHTpudyrupoBaHus HaIOCATOUHYIO
JKUIKOCTb OCTOPOKHO MUIETKOHM mepeHocar B papdopoByio Hamky u
MO KaruisiM mpubaBisioT 2 Mt 5%-HOro pacTBopa YKCYCHOH KHCIIOTHI.
[Tpu goGaeneHUN YKCYCHON KUCIOTHI MPOUCXOIUT BBIIAJCHHUE HYKIICO-
MPOTCHAOB B OCAIOK, KOTOPBIM OTACIAIOT LCHTPU(PYrHpOBAHUEM. 3a-
TEM HAJOCATOYHYIO SKHIKOCTh CIHUBAIOT, & OCAJOK HCIOIB3YIOT IS
JATbHEHIIETO TUAPOIN3A.

PesynpTarel nccneqoBaHuil 3aHECTH B TETPAIb.

3apanne 2. KavecTBeHHBIC peakiii HA NPOAYKTH THAPONH3A
HYKJICONPOTEUAOB APOAGKEH.

[IpoaykTel THAPONH3a SBIOTCHA CHCHUPHUCCKHUMH PEAKLUSMEU:
MOJHMICITHAR — OUYPETOBOH peakUucii; MypPHHOBHIC OCHOBAaHUS — Ce-
peOpsiHoit  mpoOoi  (cepeOpsIHBIC COMH MYPHUHOB HMMEKOT  CBETJIO-
KOPUYHEBEIH 0CaA0K), MEHTO3s — mpobol Tpommepa (obOpasyercs
KpPacHOE OKPAIHWBAHUC BCJICACTBUEC OKUCICHUs prubo3bl), hochopHyo
KHCIOTY — MOJIUOACHOBOM mpoboit (obpazyeTcs dochoproMOTHOACHO-
BOKUC/IBIH aMMOHHH — JKEITHIH KPUCTATIIMUSCKUIN OCAT0K).

I Kucrnommuulii 2u0ponu3 HyKieonpomeuoos.

B koa0y ams rugponuza (¢ oOpaTHBIM BO3AYIIHBIM XOJI0TUTbHU-
KOM) TOMCIIAOT OCAA0K HYKICOnmpoTewaoB, 3sanuBaror 10-15 ma
10%-ro pacTBOpa CepHOU KHCIOTH U KUIATAT B TeueHUe 1,5 4, moa-
aepxuBasg Tonbko crnaboe kunenue. [locme kumsaueHus kondy oxma-
JKAAKOT, comepxkuMoe e (PuabTpyioT uepes OyMmaxkHbill QuibTp, a
(UIBTpaT MOABEPTralOT AATBHCHIICMY aHATH3Y .

1. Ananusz eudponusama.

OxaxAcHHBIH THIPOTU3AT HCIIONB3YIOT A1 KAYSCTBCHHOTO aHa-
Ju3a Ha MOJMICITHIBI, MyPHHOBHIC OCHOBAHHS, MEHTO3H U (ochop-
HYIO KHCJIOTY.

buyperosas peaxmus Ha momunentuasl. K 5 xamaM ruaponnzara
mobasmsirot 10 kamear 10%-ro pacteopa NaOH u 1 kamwto 1%-ro pac-
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TBOpa CCPHOKHCTON Mcau. JKHIKOCTh OKpaImMBAcTCS B  CHHC-
(hHONETOBBIH LBET BCICACTBUE 00Pa3oBaHMs OUYPETOBOTO KOMILICKCA
MEXAY NEeNTUIHOU IPYIIUPOBKON U HOHAMU MEAH.

[lypuHOBEIC OCHOBaHMS OOHAPYKHUBAIOT MO HX PCAKLUH C aMMHU-
auHBIM PacTBOPOM HHTpata cepebpa. 10 xanenmp ruaponmsara HeHTpa-
AM3VIOT o KarsM 25%-HeiM pacTBopoM ammuaka (1o pH=4 mo yHu-
BCPCANBHOMY HHIUKATOPY, TAK KaK CEPEOPSHHBIN KOMIUICKC IYPHHO-
BBIX OCHOBAHHH BBHITIAAACT B CAA0OKUCION CPeaC) U 3aTeM A00aBISIOT 5
kareap 1%-ro pacteopa Hutpara cepeOpa. Habmromxaercs obpazoBanue
KOMILIeKca cepebpa ¢ MypPHHOBBIMH OCHOBAHUSAMH B BHUAC KCITOBATO-
Oenoro amopdHOro ocaaka.

[lenTO3BI OOHApYKUBAOT MO peakuuu Tpommepa. 5 xanens ruj-
ponmzara Hewrpamu3yioT 15 kammamu 30%-ro pactBopa THAPOKCHIA
Hatpust (mo pH=9), 3atem goGasisroT 1 ka0 7%-ro pacTBOpa Cyiib-
dara Meau (M30BITOK cynbdara MeaAn MEHIET OoKkpacky). Pacteop mpu
3TOM OKpAIINBACTCA B (PUOJCTOBBIN LBET, TAK KAk 00pa3yeTcs aakoro-
gt Mean. [IpoOupky ¢ pacTBOpoM HarpeBarOT OO KHUICHHWS W HaOIro-
JAOT BhIMAACHUE Oyporo ocanka, tak kak meap (II) okucmsercs 10 ok-
cuaa meau (1), UMErOLIETO KPAaCHO-KUPITUYIHBIH LBET.

KavecTBeHHbie peakuuu Ha pubo3y u Ae30kcupndosy. OTKphITHE
pHOO3BI U IE30KCHPHOO3BI OCHOBAHO Ha MX CMOCOOHOCTH BOCCTAHABIIH-
BaTh COJIM METALIOB (MEAH, BUCMYT, cepeOpo) B mienouHoi cpeae. [pu
3TOM METAJIbl BOCCTAHABIUBAIOTCA M3 OKUCHOH (POPMBI B 3aKHUCHVYIO
WIN B CIVYAC 3aKHUCH — JO CBOOOJHOTO COCTOSIHHS; IICHTO3EI MPH 3TOM
OKHCTISIIOTCS ¢ 00Pa30BaHHEM COOTBCTCTBYFOIUX KUCIOT.

3apanmue 1. [IpoBectu paboTy 1O BHLACICHUIO PUOOHYKICOIPOTE-
UJ0B U JAC30KCHPUOOHYKICOTHIOB U3 APOXIKCH.

3apanne 2. M3yuute KadecTBCHHBIC PEAKLMH HA MPOIYKTHI THA-
POJTH3a HYKICOMPOTCHAOB APOXKCH.

KoumponvHbie gonpocsi

1. KakoBel 0COOCHHOCTH BBIACJICHUS PUOOHYKJICOMPOTCHAOB H
JC30KCHPUOOHYKICOTHAOB U3 APOACOKEH?

2. KakoBbI KaueCTBEHHBIE PEAKINM Ha MPOAYKTHI THAPOIH3A HYK-
JCOMPOTCHIOB APOIGKEH?
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HpeaunciioBue

B yuebHOM mocoGuu paccMOTPEHBI OCHOBHEIC TEOPETUUCCKUE TO-
JIO’KCHHS OHOJIOTHH YCIIOBEKA, PACKPHITH OCHOBOIIONATAOLIHC TIOHSTHSI
CTPOCHUA OpraHu3Ma CJIOBCKA, CTO OCHOBHBIX CTPYKTYPHBIX CIAUHUIL U
CHCTEM OPraHoB B LICTOM. Y YeOHBII MaTepHaT CTPYKTYPHPOBAH H IPE-
CTAaBJICH B BUAC OTACIBHBIX 3aHATHH MO COOTBCTCTByIOH.ICﬁ TCMATHUKC.

Leap yueOHOro mocodbus — gaTh OOYYAIOIIMMCS TEOPCTHUCCKHS
3HAHUS MO BOMPOCAM, HM3YYAMOLUIMM MECTO YCIOBEKA B OPraHHYCCKOM
mupe. PaccmarpuBaeTest CTpOCHHE OCHOBHBIX CHCTEM OPTaHOB U OTACIIb-
HBIX OPraHOB YCIOBEKA.

B mpouecce ocBoeHus gucuuininabl «bruonorus yemosekay oOyua-
FOLIMECS] 3HAKOMSITCS CO CTPOCHHUEM TaKUX CHCTEM, KaK: HCPBHAsL, JbIXa-
TC/IbHAA, KPOBCHOCHAA, OIIOPHO-ABUTATC/IbHA, MUIIICBAPUTCIIbHAI, pac-
CMATPHUBACTCS CTPOCHUEC M (YHKLUH OPTaHbl YYBCTB YEIOBEKA, CTPOC-
HHC OPTaHOB BBIACIICHHS, TIOHATHE O Perysiun Metabonusma. Paccmar-
PHBACTCS MOHSITHE «3I0POBBEY U (PAKTOPHI PUCKA, MPOLICCCHI aANTALIH
M aJanTHBHBIC BO3MOKHOCTH HYCJIOBCKA, PACCMATPUBAIOTCS MPOLICCCHI
CTpecca M OCYIICCTBICHHUE CTPECCOBBIX (PAKTOPOB, & TAKIKE MYTH HX Ipe-
OJIOTICHHL.

[IpencraBiacHHBIN B y4eOHOM MOCOOWMH MATEpUAN, COOTBETCTBYCT
(beaepanrbHOMY TOCY JAPCTBEHHOMY 00pa30BaTeIbHOMY CTAHAAPTY BBIC-
niero o0pazoBaHus U TPEOOBAHHAM K PE3VIbTaTaM OCBOCHUS OCHOBHOM
npodeCCHOHATPHONW 00pa3oBaTeIbHON NMPOrPaMMBl N0 HAIMPABICHHIO
06.03.01 «buoaorus» cnocobeTByeT GOPMUPOBAHHIO MPOdecCHoHaTb-
HBIX HABBIKOB MPOBCACHUSI SKOJIOTHICCKOr0 MOHHTOPHHTA, (hOPMUPOBA-
HHIO Oa3bl 3HAHHH 0 1a00PATOPHBIX HCCICAOBAHUAX H O T1a00PATOPHBIX
npudopax 1 06OPYAOBAHNH.



3ansaTue 1. Hayxu, nzyuaromue yenosexka. Meroabl uzyue-
HMS1 B AHTPONOJIOTHH

I_Ie.m, SAHATHSA — H3YYIUTH HAY KU, U3YIAIOIHUE MPOUCXOKACHUE ICTIOBCKA U MC-
TOABI HU3YUCHWA B AHTPOIIOJIOTHH.

Anamomus u guzuonocus — 3T0 HAyKH O CTPOCHHH U (PYHKIMAX de-
JIOBEUECKOTO OPTaHU3Ma.

Anamomusa yenoeexa (OT Tped. anatome — pPacCeUCHUE, PaCcCUICHE-
HHE) — 3TO Hayka o GopMax ¥ CTPOCHHH, MPOUCXOKACHHH U PA3BUTHH
YEIOBEUCCKOTO OPTaHN3Ma, €r0 CUCTEM U OPTaHOB.

AHaTOMUS U3Y4acT BHEITHHUE (POPMBI TEIa YEIOBEKA, €I0 OPraHBbL,
WX MHKPOCKOIHYECKOE H VIIBTPAMHKPOCKOITHUECKOE CTPOCHUE. AHATO-
MU M3YYACT YCIOBCUCCKUA OPTaHU3M B PA3MUUHBIC MECPHOABI JKU3HH,
HAYMHAg OT 3apOKIACHUS U (POPMHUPOBAHUS OPraHOB H CHUCTEM V 3apo-
JBIIA U II0JA U A0 CTAPUCCKOr0 BO3PACTa, U3YUACT YECIOBEKA B YCIIO-
BUSIX BJIMSIHUS BHCITHEH CPEIEL.

Qusuonoeus (ot rped. physis — npupona, logos — Hayka) u3ydaeT
(hYHKLUH, TIPOLIECCH KUZHECACATECIPHOCTH BCETO OPraHU3Ma, ero opra-
HOB, KIICTOK, B3aUMOCBS3CH U B3aUMOACHUCTBHS B TEIC YCIOBCKA B Pas-
JMYHBIC BO3PACTHBIC MEPUOBI U B VCIOBUAX H3MCHSIOMICHCS! BHCITHCH
cpeapl. ITO MO3BOICT MOHATh MEXaHU3MBI POLICCCOB, MPOUCXOISIINX
B OPraHu3Me, H3yYUuTh B3AUMOCBSI3U UEJIOBEKA C BHEIIHEH Cpeaoi, mpo-
HUCXOXKACHUC BAPUAHTOB TCJOCIOKCHHS, aHOMAIUH M MOPOKOB Pa3BH-
THSL.

Hopuanvhviv CHUTAIOT TAKOE CTPOCHUE TEIIA YETIO0BEKA, C€TO Opra-
HOB, PU KOTOPOM (PVHKIMH MX HE HAPYLICHBI H BCTPEUAOTCA V OOMb-
muHCTBa. OOHAKO HMEeTCs MOHATHE 00 HHANBHIYATBHOW H3MCHYHBO-
CTH (BapHaHTaxX HOPMBI), KOTJA Macca TeJa, POCT, TCIOCIOKCHHS, HH-
TCHCHBHOCTE OOMEHA BELIECCTB OTKIOHAIOTCS B TY WK HHYIO CTOPOHY OT
HauOoNee 4acTo BCTpeHaromuxcs nokaszaresncid. CHUITBHO BBIPKCHHBIC
OTKIIOHCHHS OT HOPMATBHOT'O CTPOCHHS HA3BIBAKOTCSA AHOMATHAMU (OT
rped. anomalia — HENPaBHUIBHOCTh, HCHOPMATIBHOCTE). Ecnu anomanus
HMMEET BHCINHEE NPOSIBICHUE, HCKAXKAIOMIECE BUA YCTIOBEKA, TO TOTAA TO-
BOPAT O MOPOKAX Pa3BUTHA, 00 YPOACTBAX, MPOUCXOKICHHUEC H CTPOCHHE
KOTOPBIX M3y4acT HAyKa Teparoorus (0T rped. teras — ypou).

AHATOMHUS YEI0BEKA CTYKUT OCHOBOU TSl APYTHX OHOJOTHICCKUX
HaVK:



eucmonoeus (0T rped. histos — TKaHp) — YUCHHE O TKAHAX YEIOBC-
YECKOTO OPraHn3Ma, U3 KOTOPBIX MOCTPOCHBI OPTaHBI;

yumonoeus (ot rpeu. Kytus — kierka) — Hayka O CTPOCHHUH U KU3-
HEACATCITBHOCTH PA3THYHBIX BUAOB KIICTOK;

ambpuonocus (0T TPEU.3MOOHOH — 3apOJbILI) — HAVKA, HCCICAVIO-
1as Pa3BUTHC YCIOBEKA (U KHUBOTHBIX) BO BHYTPHUYTPOOHOM MEPHOC
JKu3HH, 0O6pasoBaHue, GopMHUPOBAHUE OTACTHHBIX OPIaHOB U OPTaHU3Ma
B LICTIOM.

anmpononozus — (Tped. aHTPOIO — YESIOBEK) MEKOTPACICBAs ANC-
LUIUTHHA HCCICAYIOMAs MPOUCX0XKACHHE H 3BOJIIOLHIO YCIOBeKa, oOpa-
30BaHHC YCIOBCUYCCKHX PAc, HOPMATIbHYIO MOTHUMOP(QHOCTh B pacax,
SKOJIOTHUECCKUE aANTALIAH TPYIIIL

eeponmonozus (OT Tped. geron — CTapHK) CricHaIbHas HayKa, KO-
TOpas H3y4acT BO3PACTHBIC MEPECTPOHKH.

['eHeTHKA, MICUXOIOTHS, COLMOIOTHS, 3KOJOTHS YEIOBEKA, MCAH-
LHHA, BAICOJIOTHS, U MHOTHE Apyrue. Bee 5TH HAyKH SBISIOTCS YacThIO
OOLIETO YUCHUS O YCTOBEKE.

AHaTtoMus ¥ QU3HOTOTHS TOIB3YIOTCS PA3TUIHBIMU SKCICPHMEH-
TaNTBHBIMA METOAAMH, YTO JACT BO3MOXKHOCTh HCCICAOBATH U MOHSATH
MEXaHH3Mbl U3MCHCHHN W IPUCTIOCOOHUTEITBHBIX IPOLICCCOB B OPraHax v
TKaHAX, U3YIHTh PE3CPBHEIC BO3MOKHOCTH HX KHU3HCICIATCIBHOCTH.

AHaTtoMus 1 (PU3HONOTHS N3YUAIOT CTPOCHHUE U (DYHKLIUH TEa e-
JIOBEKA [0 YACTSIM, BHAYANC — OTACIBHEIC €O OPraHbl, CHCTCMBI H arlIa-
pathl OpraHoB. AHATH3UPYS MONYUCHHBIC PE3yIbTATH, AHATOMUS U (u-
3HOJIOTHS U3YYAKOT, B KOHCYHOM HTOTE, LEIOCTHBIA YCTIOBCUCCKUH Op-
TaHH3M.

Memoosl uzyuenus npoucxoxncoenus deiosexka

Haneonmonocuuecxkuti MemooO — U3y4acT UCKOMACMBIC OPTAHU3MBI,
BBISBILICT NICPEXOTHBIC (JOPMEI, BOCCTAHABIUBACT (GHUIOTCHETHUCCKUH
PAA ¥ OCTIEIOBATE TBHOCTh HCUE3HYBIIUX (OPM.

Cpasnumensvuo-moponocuseckuti memo0 — CpaBHEHHC OOLIHX
IUIAHOB CTPOCHHS OPTaHOB, MX COOTHOLICHHC C APYTHMH OpPTaHaMH,
CBSI3b CTPOCHHUS ¢ PYHKIHCH, ONPEACICHHE TOMOJIOTHYHEIX U aHATIOTHY-
HBIX OPTaHOB, PYAUMEHTAPHBIX OPTaHOB U aTaBH3MOB (11aT. atavus —mpe-
JIOK).

DOmbpuonoeureckuii Memoo — N3y4acT 3Tarbl SMOPHUOHANBHOTO pas-
BUTHS U BBIABIACT YEPTHl 3aPOABIIICBOIO CXOACTBA.

T'enemuyeckuti MemoO — POBOANT AHATU3 IUTOTCHETUICCKUX OCO-
OCHHOCTEH BHIA, H3YyYaCT Pa3HOOOpas3He U PacnpoCTPaHCHUE MYTALIUH,
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HX 3HAYCHHUC B 3BOIOLMHU. M3ydUeHHE XPOMOCOMHOTO MaTepuaa yumo-
2eHeMUYeCKUM MemoOOM TIO3BOISICT HE TOJIBKO COTOCTABIITH XPOMO-
COMBI pa3HbIX BUAOB COBPCMCHHBIX IMPUMATOB U UCJIOBCKA, a4 TAKKC U3y~
4aTh XPOMOCOMHBIH MOMUMOP(H3M COBPEMECHHOTO YCIOBEKA, HO U Pe-
IIATh HCKOTOPHIC BOPOCHI SBOJIOLIUH.

OaHAKO MEXK Y IBOIIOLUCH CTPYKTYPhI TCHOMA B BH/IC HAKOTLICHHUS
TCHHBIX MyTauuid U MOpGodU3HONOrHYSCKOH 3BONIOLUCH YacTO HET
MPSIMOH 3aBUCUMOCTH. DTO MOXKET OBITh CBA3aHO C TEM, UTO B (DOPMHUPO-
BAaHUU MPAKTHYCCKH BCCX CIIOKHBIX (I)CHOTI/IHI/I‘IGCKI/IX MNMPU3HAKOB IIpU-
HUMAT YIaCTHUC PA3INYHBIC I'CHHBIC CUCTCMBI. Taxkum o6pa30M, CKO-
POCTb 3BONIOLUH OCIKOB y ABYX Pa3HbIX POJCTBEHHBIX BHIOB MOXKET
OBITH OJAMHAKOBA, & CKOPOCTh SBOJIIOLUH B LICJIOM, OLCHCHHAS [0 KOM-
IUICKCY (PEHOTUNHYECKUX MPU3HAKOB, TIPH 3TOM OKA3BIBACTCS Pa3iHd-
Ho¥. CpaBHEHHUE aMUHOKHCIOTHBIX TOCICA0BATEIBHOCTEH OCIKOB M-
MAaH3¢ U YEI0BEKa MPUBEIO K BBIBOAY, YTO OKOJIO 99% ux Oenkos abco-
JHOTHO UACHTUYHBI.

IBOJIFOLUS TCHOB U OC/TKOB YaCTO MOKET OTICPEIKATh PEABHOE pac-
XOKJICHUE MOMYSIIUI, B IEPBYO OUEPEAb 3a CUET aJANTUBHOTO T'€HE-
THUCCKOro momuMopdusma. OTHAKO MOIEKYIIPHO-OHOIOTHICCKUE Me-
TOABI MPUMCHUMBI IJId OLCHKU POACTBAa U BPCMCHU AUBCPICHIIUU B Ka-
HYCCTBC HpI/I6J'II/ISI/ITCJ'IbeIX (MOJICKYJIIPDHBIX YaCOB» IIPpU CpaBHCHUU
cpeaHux ckopocTeH 3aMeH HykicoTuaoB B JIHK B nemom n amuaOKKC-
JOT BO MHOTHX O€JIKax 3a JIUTECIbHBIC HHTCPBAJIbl BpeMeHU. | ubpuau-
zarug JIHK denoseka  muMmaH3e mokasana, 4T0 MOMCHT AUBCPTCHINH
WX 3BOJIFOLIMOHHBIX BETBSH HacTymua 6,5-7 miH. jet Hazax (puc. 1).

BromonexymapHbIi TOAX0] — OAMH U3 IyTSH ONpeACICHHS IBOIIO-
LIMOHHBIX PACCTOSHHI, KOTOPHIH paboTacT HapsIAY € KIACCHUCCKUMHU Me-
TOJAMH MNAJCOHTOJIOTHH H AHTPOIONOTH, NPUYEM B PE3yJbTarax HpH
3TOM BO3MOKHBI CCPBC3HBIC PACXOKICHUSL.









NMMyHOIOTHUSCKUM METOIOM OBLIIO OOHAPYKEHO, UTO OCNKH pa-
MAaITUTeKa, YeI0BCK00OpasHoii 00e3bsubl H0xHoM A3un (aOCOTFOTHBII
Bo3pacT 13 mmH. neT), 6onee cXoaHBI ¢ OCIKaMH OPAaHTyTAHTa, YeM Yc-
JIOBEKA U [IMMIIAH3¢. DTH AAHHBIC BMECTE C PE3yJIbTaTaMu MOPQOIOTH-
YECKUX U TAICOHTOJOTHUCCKUX COMOCTABICHUM 3aCTABUIIM OTKA3aThCs
OT NMPCACTABJICHUA O TOM, UTO PAMAIIUTCK ABJIACTCA MPAMBIM MPCAKOM
YEIOBEKA, W CBA3ATh €r0 C JBONIOIMOHHOW JNHHHEH opaHryranra. M3
3TOTO CICAYET, YTO PA3ACICHUC YCIOBCUCCKOM TUHUH SBOIIOLUH ¢ ad-
PHKAQHCKHMH YEIOBCKOOOPa3HBIMH OOC3bsSHAMH TMPOU30LLIO 3HAYH-
TEITBHO MO3KE, UeM 13 MJIH. JTeT Ha3a.

Dronocuveckuti Memoo — U3y4aeT YCIOBUs CYIICCTBOBAHHS H CO-
BCPIICHCTBOBAHKME aJamnTaimii pac u Hapoanocrehr suaa HOMO
SAPIENS, mpo1iecchl BOSHUKHOBSHHS U HAPABJICHHOCTD MPUCTIOCOOIC-
HHH.

KonTpoabHbie Bonpocel

1. Kakoe cTpocHHUE YETOBEKA CUUTAIOT «HOPMAIBHBIMY?

2. Kakue MeTo bl H3yHUCHHS CTPOCHHUS YCIOBEKA BBI 3HACTE?

3. Packpoiite NOHATHE 3aBHCHMOCTH BPEMECHH ACBEPICHINH BBICIIUX IPUMA-
TOB 1o yacam JTHK.

4. B yeM CyTh MPOBEACHIA OMOXHMHICCKOTO METOIA IIPOUCXOKICHHUS YEII0-
Beka?

5. IlepeuncinuTe HAYKH, H3YyYAIONIHME MPOUCXOKACHHE YETOBEKA.

6. Uro m3yuaer aHaTOMHS M (PU3HOJIOTHS YEI0BEKA?



3ansTue 2. MecTo yesi0BeKa B opranuieckom mupe. Ueptsl
CXOJCTBA M OTJINYHS YeJI0BeKa H ’KMBOTHbBIX

I_Ie.m, SAHATHSA — U3YYUTHh OCHOBHBIC YICPTHI CXOACTBA U OTIHIHA YUCTIOBCKA H
JKHUBOTHBIX. PaCCMOT'peTI) MECTO YCTIOBCKA B OPTAHUYICCKOM MHPE

K T'anen (130-200 rr. H.3.) MpU3HAI, YTO YCIOBEK OJH30K K 5KHBOT-
HBIM Ha OCHOBC BCKPBITHS HU3LINX 00C3bSIH.

K Jlunneii (1707-1778 rr.) BOCpBBIC OTBEI MECTO YCJIOBEKY B OT-
pAac MPUMATOB KJIacca MICKOMUTAOMIMX U Al €My BHIOBOC HA3BAHUE
HOMO SAPIENS uenosex pazymueiid. [lokazan cxoAacTBo cTpocHHUs
opranuzma u Mopgonorun 06e3bsiH U YenoBeKa, Bbiaenua otpsn [lpu-
MAaTOB, OTHECS TyAa 00€3bsH, MOy 00S3bsH, PO/ UCIOBSKA.

Bug YEJIOBEK PA3YMHbIN - HOMO SAPIENS

Pon YEJIOBEK

CeMeHCTBO Ir'OMUWHHWbI

HancemeticTBo BBICIIHWE VY3KOHOCBIE OBE3bAHBI /ro-
MHUHOHIBI

Cexmmzs  Y3KOHOCBIE

IMoxotpsin OBE3bAHBI

OTtpsig ITPUMATEHI (Primates — KHsI3bs1)

Knacc 3BEPU/MJIEKOITUTAIOIIUE - MAMMALIA

Moxrunn  TTO3BOHOYHLIE — VERTEBRATA

Tum XOPIOOBBIE — CHORDATA

IMoamapcrso MHOI'OKJIETOYHBIE

Lapcreo KMBOTHBIE

UenoBek kak GHONOTHYCCKUH BUA OTHOCUTCS K OTPSAY MPUMATOB
(puc. 3).

Haero poacrea yenoseka u 00e3bsiH nogacp:kusann — M. Kanar, /1.
Humpo, A H. Pagues, XK .-b. Jlamapk.

CunTarT, UTO MEPBasi TUIOTE3a AaHTPOTIOreHe3a OblIa chopMyTU-
posana Jlamapkom — 0003HAYUB MOC/ICJ0BATSIPHOCTD ITAMOB 3BOTFOLIH-
OHHBIX MPEBPALICHUH, YKA3al Ha 3HAYCHUE MEPEX0Aa C APSBECHOTO CY-
LICCTBOBAHUS HA YKU3Hb HA 3eMJIC ABYHOIMX 00e3bsH. Jlamapk omwcan
U3MCHCHUA CKCJICTA U MYCKYJIATYPBI B CBA3U C MPAMOXOXKICHUCM. O,Z[-
HAKO JMBIKYIHC CHJIBI DBOJIONMH OMPEACITHN HempaBumsHO. Ha pu-
CYHKE 3 IPEACTABICHO MECTO YCIOBEKA B OTPSAC IMPUMATOB.
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a) JKUBOPOXKJICHHUE W BCKAPMJIMBAHUE MOJOKOM, HAJIHYHC MOJIOY-
HBIX JKEIIC3, BOJIOCSHOTO TIOKPOBA;

0) TCIUIOKPOBHOCTD M OOHMIIME MOTOBHIX JKEIC3 AN 0OCCIICUCHUS
TCPMOPETYISLIHH;

B) pa3Jc/ICHHE MOJOCTHU T¢Ia quadyparMoii Ha OPIOIITHOM U rpy AHOH
OTJICIIBL;

I) Hamm4ue 4-KaMEepHOTO CEpALa, JICBOH AYyrH a0PThl, OTCYTCTBUE
B 3PCTIBIX SPUTPOLUTAX SACP;

I) AbIXaTeIbHAs CHCTEMA MPEICTABICHA JCTKUMH, TpaxeeH, OpoH-
XaMH, aTbBCONAMH,

€) Hamu4ue BCEX KOCTCH, XapaKTEPHBIX IS MICKOMUTAOMHX. Y
YCIOBEKA HET HU OJHOM JIUINHEH KOCTH, KOTOpas Obl OTCYTCTBOBAJIA Y
miIekonuTamInux. B ckeiaere umeeTcs 7 MICHHBIX MMO3BOHKOB, 2 MBbI-
LIETKA 3aTBIIOYHON KOCTH U 3 CIYXOBBIX KOCTOUKH, XapaKTCPHBIC LIS
MIICKOIUTAIOIINX;

’K) HATTMYHE MOJIOYHBIX M MOCTOSHHBIX 3yOOB TPEX THIIOB;

3) MPOSIBICHUC ATABUCTHYCCKHUX MPU3HAKOB, HATHUYHEC PYIUMCH-
TAPHBIX OPTAHOB (MBILIIIbI, MPUBOISIINE B IBIKCHUC YIIHYIO PAKOBHHY,
OTPOCTOK CIIETION KHIIKH, TPEThE BEKO IJIa3a U APYTHE).

s genoBeka XapakTepHbl BCE YEPTH oAknacca [lnayenmaproie:

a) HAIMYKC TIACHTHL;

0) BBHIHALIMBAHUE [TOAA BHYTPH TEJIA MATCPH U MUTAHUE €O Yepes
IUIALCHTY

s genoBeka XapakTepHbl BCe YEPTHI oTpsiaa [Ipumamoi:

a) HAIMYKE OJHOH Maphl IPYIHBIX MOJIOYHBIX JKEIIE3;

0) KOHIIBI MAJBIECB (KOHICBBIC (haAHTH) UMEIOT HOTTH, a JIATOHH
MOKPEITHL Y30paMH;

B) MPOTHBOMOCTABICHHE OOBIIOTO MATBbIA NEPESAHEH KOHCUHOCTH
OCTaNBHBIM, YTO 00CCTICUMBACT Opaxualyio (UCIOIb30BAHNE KOHCYHO-
CTCH 1St XBATATCIABHBIX JBUKCHHIA);

I') HaIW4IHE MCHCTPYATBHOTO MEPHOAA U OCPEMEHHOCTH AJIUTEIb-
HOCTBIO B 9 MECAIICB;

) anrureHbl cucteMbl ABO denoBeka u 4e10BeKooOpasHbIx 00¢-
3bsH cxogHbl. ['pymmst kposu A (1) u B (III) oGHapykeHBI y BCEX Ueno-
BeKoOOpazHbix 00e3bsiH, rpynna O (1) mums v mumnanze. [o cyimectsy,
KPOBb IIUMIAH3¢ H TOPHUILTEL MOXKHO TIEPEIHBATE UCIOBEKY;
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€) HAJUYHE CXOACTBA B KOJHUYCCTBE U CTPOCHHH XpomocoMm. Jlist
YeNnoBeKa XapakTepHbI 23 mapsl XPOMOCOM, TS YSITIOBEKOOOPpas3HBIX 0be-
3bsH — 24 mapsl, U3 KOTOPHIX 13 map 1o cBoeMy CTPOSHHIO OJMHAKOBEI B
000HX CIy4asX;

k) Hamaue 3nauuteapHo romonorun JIHK uenosexa ¢ JIHK obe-
3psH. Hanpuvep, romomnornsa JIHK denoseka n mmMman3e cOCTaBISeT
91-92%, uenoBeka u rudbOOHa - 76%, a YCTOBEKA H MAKAKU-PE3YC — BCETO
b 66%;

3) OAMHAKOBAs YYBCTBUTCIBHOCTH YEIOBEKA H UEIOBEKOOOPA3HBIX
00€3bsH K BO30OYJUTEIISIM OJHHUX U TEX e OOJNC3HEH U CXOACTBO KIIMHU-
YECKOTO MPOSBICHUS MOCTICIHUX;

1) CXOACTBO MEXKIY FCHAMH, KOHTPOIUPVIOIIUMH CHHTE3 OCIIKOB V
MPUMAaTOB. JTO CXOACTBO YCTAHABIMBAIOT HA OCHOBE CTPYKTYpPHI O¢i-
KOB, KOHTPOIUPYEMBIX 5TUMHU reHamu. Hanprmep, B kneTkax Beex opra-
HH3MOB, JBIXaHHE KOTOPBIX CBA33aHO € HCMOIB30BAHHUEM KHCIOPOIA,
cunHTtesnupyercs yumoxpom C (GeIOK-NEPESHOCUNK 3ICKTPOHOB B MHTO-
XOHIAPHSX). ITOT OCIOK MPESACTABIICT COOOU CIOKHYKO MOJICKYITY, CO-
croamyo npuvepHo n3 100 ammuOKHMCcnor. Yenoek oTmuvaeTcs OT
JPYTUX NPUMATOB BCETO MHIIb OAHOM aMUHOKUCIOTHOM 3aMEHOM.

B cayuae a-remorioOnHa 4YenoBeKa W TOPHIIIBL UMEETCS JIHIIb
OJHO Pa3NH4Ke B MOCICIOBATCIPHOCTH AMUHOKHCIIOT, TOTIA KaK YeJo-
BCKa W jomanu — 18 pasmmuwmii, yemoseka u kapma — 71 pazmuuue.
Mekay 4enoBEKOM M IIMMIAH3E HMECTCS UCKITIOYHTEIBHOE CXOACTBO
Mo CTPOCHHIO OenkoB (pazmuuue no 44 (PyHKUHOHANBHBIM OCIKaM He
npesbimact 1%).

Omnuqus yeno8exa Om HCUBOMHbIX

Amnaxcarop (500-428 rr. 10 H. 3.) u Cokpar (469-399 rr. g0 H. 3.)
CUHTAITH, YTO CICLU(PIICCKHM IPHU3HAKOM YCIOBEKA SBIIICTCS HATHMIUC
PYKH, KOTOpasi BBIACINIIA YeIOBeKa U3 Becero mupa. HaspiBag uenoseka
(OKUBOTHBIM OOINECTBEHHBIMY, APHCTOTE/b CCHLIAICSA HA TAKUE OT/IH-
YHs, KaK ABYHOTOE XOXKICHHE, OONBINNU MO BEIHYHHE MO3T, CIOCO0-
HOCTB K peun u mbiieHuro. [lozanee K. Jlunnei B kauecTe cnienudu-
YCCKUX OTIUYHMH YCI0BEKA OT 00C3bsIH HA3BIBAJ PCUCBYIO CIIOCOOHOCTS,
a TaKoKe CIIOCOOHOCTh HAKAITHBATE U NICPEAABATh B IIOKOJICHISX OIIBIT,
MHUCBMCHHOCTD, ne4ath. [1o 3TOH npuyrHEe OH M HA3BIBAT YEIOBEKA pa-
3ymHbIM. A. H. Paguines obpainan BHUMaHUE HA TAKHUE OTIHYUTCIBHBIC
CBOWCTBA 4YEJIOBCKA, KaK CIIOCOOHOCTh K MPAMOXOXICHHIO, HATHMYIHC
PYK, peuH, pazyma.
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CoBpeMCHHEIC TIPEACTABICHH OTHOCHTEIBHO OMUIUYUT YECTOBEKA
OT KHUBOTHBIX:

- CHOCOOHOCTD YENOBEKA K AOCPAKMHOMY MbIULICHUIO,

- cpeaHsaa Macca Mo3ra uenoseka coctasiszer 1350-1500 r, Torma
KaK TOPHJUTEI M MUMIaH3e — Beero amms 460 r. Macca Mo3ra denoBeka
COCTaBILICT B CPeAHUM OK0;10 1/40 061t Maccel Teia, Toraa Kak y o0e-
3psH — 1/60 — 1/200 TToBepxHOCTD MO3ra 4eI0BEKa COCTABISCT OKOJIO
1200 cm?, mummnanse — 400 cm?.

- 0COOCHHOCTH UENIOCTCH, a TAKIKE CTPOCHHE U PACTIONOKECHHUE 3Y-
00B;

- audepeHIHpOBKa BEPXHUX U HIPKHUX KOHCUYHOCTEH;

- XapaKTePHbIC U3rHOB IO3BOHOYHHKA;

- ITUPOKUI Ta3;

- XO’KICHHE Ha ABYX KOHCYHOCTSX (K IBYHOTOH JTOKOMOIIMH);

- MOIIHBIMH SIBIAIOTCS KOCTH, IPHUCM CAMOU MOWHOU A611emcAa
DeOpennas Kocmob, BELICPKUBAIOIIAS HArPY3Ky A0 1650 kr;

- UCKTIOYUTCIBHOC Pa3BUTHE MOnyuwia AuddepeHunanms KUcTy,
o0eCTIeUMBAIONIAS XBATATCIBHBIC ABWKCHUS, 3HAYUTCIBHBIC Pa3Mephl
MpUOOPET ICPBBIN TAJICII;

- ra3a B MEpeJHCH YacTH TONOBHI YEIOBEK 00NanacT OHHOKYIIP-
HBIM 3PEHHEM, KOTOPOE TMO3BOJECT MY Pa3nuuaTh (BHACTH) MPEIMETHI
B TPEX U3MCPECHHUSX;

- paccyAouHas ACATEIBHOCTh, IMEIOINAACS Y MHOTHX BUIOB KHBOT-
HBIX, V YCIOBCKA MOCTHIACT HAMBBICIICTO Pa3BUTHs, HOO OH 00J1a7acT
CO3HAHUEeM, CTIOCOOHOCTBIO K A0CTPAKTHOMY MBILIUICHHIO,

- OOIIEHHE ¢ MOMOINBID peun (2-i CUrHAIBHOW CHUCTEMBI) U abd-
CTPAKTHBIX CUME07106 (TUChMA), & TAKXKE K IepeJauc U BOCIIPHITHIO HH-
dopmanmy;

- YEJIOBEK CO3Jal KYJAbTYPY, CTal HPOU3BOANTL OPYAMS TPYAA AL
BO3ACHUCTBHS HA MPHUPOY, PA3BHII TEXHOJIOTHIO, CO3AaT TOPOJa, TUTEpa-
TYPY, MY3BIKY U T. 1.,

- AIBTSIICH COLMAIBHBIM CYILICCTBOM, YCTIOBEK CIIOCOOCH AyMaTh O
MPOLIJIOM, aHATH3UPOBATE MPOLLIOE U IIAHUPOBATh OyAyINEEe. DTUMH
CBOWMCTBAMH KHBOTHBIC HE 00NAAfO0T.

Omanvr anmponozenesa

duoreHes 4eI0BEKa NPEACTABIIOT COOOH HE MOCTICAOBATCIbHBIC
CTCIICHH, a MAPAJUICIBHBIC BETBH SBOIIOLMH, XapaKTCPU3VIOIIUEC TITy-
OOKHM PACXO’KICHHEM COOTBCTCTBUH € KOTOPHIM MPEIKAMH UECIOBEKA
ObLIH 00C3BbSIHOMOTOOHBIC CYIICCTRA.
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Aecmpanonumexu — Bo3pact 3-2,5 MJH. JCT Ha3aa, MPECIKH POJA
Homo, npeacrasistromuye co00k HCKOMASMbIX 00C3bHOMIOACH (aBCTpa-
aonuTekoB) — Homo habilis — uenosex ymensld. ABCTPaIOMUTCKH —
CPaBHUTE/IBPHO KPYIHBIC, TpuOan3uTeapHas Macca 20-65 kr, poct 100-
150 cMm, Xoammm Ha KOPOTKHX HOTaX IMPH BEIIPAMICHHOM TIOJIOKCHHUH
Tena. Y HUX H3MCHUIHCH MPOTOPLUUH TYJIOBHINA U KOHCYHOCTH, MOIY-
YHITH MOIHOE PA3BUTHE MBIIILEI SATOIML, TOJOKCHHE 3aTHLIOYHOTO OT-
BEPCTHS OBLIO CXOAHO C TAKOBBIM UEIOBEKA, UTO TAKXKE TOBOPUT O BbI-
MPSIMIICHHOM TIOJIOKeHUH Tena. Macca mosra 450 - 550 r (cpeamsist
Macca Moara ropwii 460 r). ABCTpaTONUTEKH — OOUTATETH OTKPBITHIX
npoctpancTs. C1aboe pa3BUTHE KIBIKOB COIACYCTCS C MPEAMONIOKE-
HHEM, ITO (PYHKIHH HATIAACHHS W 3aLIUTHl Y HUX JOJIKHBI OBLITH IEPEHTH
K CBODOIHBEIM pyKaMm. ABCTPaIOMHUTEKH LMIMPOKO HCIIONB30BATU TAKHE
VIApHBIC OPYIMs KaK MAaNKH, KAMHH, KOCTH KOMBITHBIX. YenoBek yme-
JbIH OBLT MIMPOKO PACHPOCTPAHEH HE TOABKO B Adpuke, HO U B A3uuy,
MPUMUTHBHEIC TPYOBIC TAICUHBIC OPYANA HalneHbl HeaaBHO B ['opHOM
Aunrae u SAxytun, ux Bospact xo 1 muH. 400 teIc. net. Cuntaror, Homo
habilis — 4enOBEK YMEIBIH SBISACTCSA TBOPLIOM PAHHEH NIPUMUTHBHOM Ta-
JICYHOH KYJBTYPBl KAMCHHOTO BEKA.

Apxanmponer 1,5-1,9 MaH. JeT Hazax MOSBHWIMCH APCBHEHIIHE
moxu Homo erectus — 4enoBeK NPAMOXOISIIHN . DTO HUMEKAHMPONbI,
CHHAHTPOIIBI, TeHACIOCPrCKmil YeI0BeK 1 Apyrue dopmsl (puc. 6). Ye-
JIOBEK MPAMOXOISIIUH (MTUTEKAHTPOIT) OTIHYATICS OTHOCUTEIBHO BBICO-
KHM POCTOM, MPSIMOH 0CaHKOH, uenoBeueckor noxoakod. Cpeanuii poct
CHHAHTPOIIOB COCTABIIUT 0K0JI0 150 cM v sxkeHmuH 1 160 cM y My»KunH.
IMurexantponst SABer qocturamu 175 cm. Pyka Obina Goniee pa3BUTOH, a
cTona npuodpena uebonpmoii ceoa. Koctu Hor m3meHuncs, 6eapen-
HBIH CYCTaB CABHHYJICS K LIEHTPY Ta3a, MO3BOHOYHUK MONTYIUI HEKOTO-
PBIH H3rHO, YTO YPABHOBCIIUBATIO BEPTHKATIBHOC MOJIOKEHHE TYIOBUILA.
Hcxons vz 3THX IPOrpEeCCUBHEIX M3MEHEHHU B TEJIOCIOKEHHH H POCTE
JPCBHEHIIHUI YETOBEK U MOTYYHI CBOC HA3BAHUE — YECTIOBEK MPAMOXOIS-
muid. QTIHYancs 0T COBPEMEHHOTO YEIOBEKA HEKOTOPBIMH CYIIIECTBCH-
HBIMH YEPTaMH. HU3KUM MMOKATBIM JTOOM C HaJATTa3HUYHBIMU BaTHKAMH,
MACCHBHOM, CO CKOLICHHBIM MOAOOPOAKOM U BHICTYIAIOLICH YETIOCTHIO,
IUTOCKHM HEOOBITAM HOCOM.
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Mopdonornueckue v B MEHbIICH CTETICHN (PHU3HONOTHUCCKUC TTPH-
3HAKU JAIOT BO3MOKHOCTb BBIACITUTD BHYTPH YCIOBEUCCTBA Pl OCHOE-
Hble DonbULLe PACLl: CBPOTICUAHYIO, aBCTPAIO-HETPOUIHYIO H MOHIOJIO-
HUAHYIO.

Heepouov: TeMHOKOXKH, ISl HUX XapaKTEPHBI KYPUaBbIC WM LICp-
CTHCTHIC TEMHBIE BOJOCHI, TOJICTBIC TYOBI, OUCHb IIMPOKHH M TIOCKHH
HOC, OYCHBb KPYITHBIC 3yOBI, KApHe WK YCPHBIC I71a3a, JITUHHAS [OJI0Ba,
pelaKas pacTUTCIBPHOCTD Ha JIULE U TEJC, Y3KUH Ta3, OONBIINE CTYITHU.
Jns1 KCHIIUH XapaKTePHbI IPY,IH KOHHIESCKOH GOPMBI M MATTOBBIITYKJIBIC
aroauupl. JIroau, npuHaaIeKamue K 3TOH pace, 3aHUMAIOT NPaKTHICCKH
BECh DKBATOPHANBHBIH N0sic 0T Adpuku 10 octpoos Tuxoro okeana. K
3TOH pace NMPUHAIICKUT HacelaeHUuEe AQpHKH, a Takke HErpuTo (IMr-
MCH), OKCAHHYCCKHE HErPOMIbl (MCIAHCIUUIBI), HOKHOAPPUKAHCKHS
OYIIMEHBI U TOTTCHTOTHIL.

Moneonoudvr cMyTIIOKOXKH, 007IaJAF0T KEATOH HITH KEITO-KOPHY-
HEBOU Koxked. JInms HUX XapaKTepHBI MPSIMBIC JKCCTKHE HCCHHA-UCPHBIC
BOJIOCHI, IJIOCKOE KPYITHOE CKYJIACTOEC JTULO, Y3KUE U CIIErKa PacKOChIC
Kapue I1a3a co CKIAIKOH BEPXHEro BeKa (TPETbUM BEKOM HITH SITHKAH-
TYCOM) BO BHYTPCHHEM YTITY 171233, IUIOCKUH 1 JOBOJIBHO IMIHPOKHUE HOC,
pelKas pacTUTEIBHOCTD HA THLE U Teuie. JIIoau, MpuHALIeKaIMUE K STOH
pace, sanumaroT Boctounyw Cubups u Mouronuto, Jlanpauii Boctoxk,
Lentpameryio u F0ro-Boctounyro Azmro.

CMCeIIaHHYIO MOHTOIOHIHYIO Pacy MPEACTABIISIOT HHAOHES3HILIBI 1
AMEPUKAHCKUE UHICULIBI.

YacTo B BUAC OTACTBHON Packl BELACISIOT ABCTPATOHIOB, KOTOPEIC
MOYTH TaK K& TEMHOKOXKH (MX KOKa UMECT LIOKOJNAJHBIA LBET), KaK U
HETPOHUIBL, HO ATl HUX XapaKTCPHbl TCMHBIC BOTHUCTBIC BOJIOCHL, KPYII-
Has TOJI0BA U MAacCHUBHOE JIULIO C OYCHb IIMPOKHM H ITIOCKUM HOCOM,
BBICTYMAOIUM MOAOOPOIKOM, 3HAYUTEIBHBIN POCT BOJOC HA NHLE U
Tene. ABctpanonasl ABisroTcs abopureHamu ABctpanuu. OgHako as-
CTPATOHIOB YACTO CUUTAIOT HETPOUJAMH.

HMHorma BBIACTAIOT aMEPUKAHOWAOB, OIS KOTOPBIX XapaKTCPHEI
CMYTJIasl KOXKa, CKYIAcTOE L0, JOCTATOYHO BRICTYIAIOLUIHA HOC U SITH-
KaHTYC, HCCUHA-UYEPHBIC BOJOoCchl. OHAKO YaCcTO aMEPHKAHOHIOB OTHO-
cAT K MOHroiougaM. EBponecouabl CBETIOKOKH, HMEIOT MPSIMBIC HITH
BOJTHUCTBIC CBETIO/TCMHO-PYCHIE MATKHE/CPEIHEH KESCTKOCTH BOJIOCHI,
CephIC-3CICHBIC-KAPHUE-3CIICHBIC IIHPOKO OTKPHITHIC I71a3a, Y3KHH BbI-
CTYMAIOLIUN HOC, YMEPSHHO Pa3BUTHIA NOAOOPOIOK, IIUPOKUH Ta3, HE-
TOJICTHIC TYObI, OOUIBHBIN BOJOCSHOHN MOKPOB TEJNIA U JTUIA.
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B pamxkax kax10i OOJIbLION Packl BBLACISIOTCS OTACIBHBIC AHTPO-
MOJIOTHYCCKHC THITBI ¢ YCTOMYMBBIMU KOMIUICKCAMH MPU3HAKOB, HA3bI-
Barowquecst mansimu pacami. CyIeCTBYET TPH OCHOBHBIX MOAXOJA K
kaaccuduKaiuu pac: 63 yueTa uxX MPOUCXOKIACHUS, ¢ YISTOM MTPOHUC-
XOXKJICHHSI H POACTBA U HA OCHOBE MOITY/SIIHOHHOM KOHIemu. B coot-
BETCTBHH C MEPBBIM MOIXOIOM TPH GOJBIIHE Pachl BKIIOYAIOT B ceOs 22
MaJIbIC, MPHYIEM MEXKIY OOJIBLUIMMH pPacaMH PacrioaratoTes 1Mo ABE Ie-
pexoanbie Manbie. Cxema pacoBoil kiaccuduraimu u300pakacTes npu
3TOM B BHJE Kpyra (puc. 10).

TlonuHesuiicras

Puc. 10. PacoBag kmaccH()MKAIMA YCTIOBESICCTBA
0¢3 yueTa MPOUCX0KICHHUA Pac

HecmoTtps Ha 1o, 4TO mpH Takol KIacCU(HKALMA HE VIUTHIBACTCS
MPOUCXOXKICHHAC Pac, CaMO CYIUCCTBOBAHHE MANBIX MEPEXOIHBIX Pac,
COYCTAIOIIMX B ccOC OTHOBPEMEHHO NPU3HAKH ABYX OOIbIINX pac (3¢u-
OTICKAsI, FO3KHOCHOUPCKAs, YPATBCKAS U T.[.), CBUACTEIBCTBYET, C OTHOH
CTOPOHBI, 0 THHAMH3ME PACOBBIX KOMILICKCOB MTPU3HAKOB, & C APYTOH —
00 YCIOBHOCTH WICHCHHSI YCIOBEUCCTBA JAXKE HA OOJIBIINE PaCHL.
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TI'uGpuguzanms JAHK mexay Gonmpiunvu BEIOOPKAMHU MPEACTABUTE-
Jel MaJBIX pac B PaMKax OJHOW OOJbINON MOKAa3aia BHICOKVEO CTCIICHD
FOMOJIOTHH HYKJICOTHIHBIX TOCACAOBATCIBHOCTCH. | ubpuausarius
JHK mpeacrasutencii nap pa3HbX OONBIINX Pac BRUIBISCT MX 3HAYH-
TCIBHYIO OTAAICHHOCTh APYT OT Apyra. M3yueHHe roMoIOrui HyKIeo-
THAHBIX HOCHG,Z[OBaTCHLHOCTCﬁ 3allaaAHbIX CBPOIICOUAOB U NMPCACTABUTC-
el Maloil ypalbCKOM pachl U LEHTPAIbHO-a3UATCKUX MOHI'OJIOWIOB C
TOH KE CaMOU ypasibCKOH pacoi JacT CPeAHES 3HAUCHHS. DTH JAHHBIC
CBHUACTCIIBCTBYIOT O TOM, YUTO MNCPCXOAHBIC MaJIbIC pachl COBMCIIAIOT B
cebe He TONBbKO MOPGOTIOTHICCKHEC IPHU3HAKH B COOTBETCTBHH C UX MPO-
MCKYTOYHBIM MOJIOKCHUCM, HO OKa3bIBAKOTCA IPOMCKYTOYHBIMU U B OT-
HOIICHUHM TeHETHUYSCKOM. M3 3Toro creayet, 4ro onu audO rudpuao-
TCHHBI, THOO COXPaHWIM B CBOCH OpraHu3aluu 0ojee IPCBHUE YCPTHI,
XapaKTCPHBIC A/ ATala CYIICCTBOBAHHS YCI0BCUCCTRA, MPCILICCTBY O
mero QgopMuposanmo OombiiuX pac. Pazmmama mexay pacamu kaca-
OTCA UMb BTOPOCTCIICHHBIX MPU3HAKOB, O6LI‘IHO CBA3AaHHBIX € YacCT-
HbIMH HpI/ICHOCO6HeHI/IHMI/I K KOHKPCTHBIM YCJIOBUAM CYILICCTBOBAHUA.
I'To macce >xe Mo3ra pa3audansa MeXIY OTACIBHBIMH TEPPUTOPHATBHBIMHA
IPYIIIIAMH OKa3bIBAIOTCS OONBIIMMH, YEM MEKAY PA3HBIMH OOIbIIUMHU
pacamu (Tak, HAOPHUMEP, CPCAHSSI MAcca MO3ra PYCCKHX M YKPaHHIICB
1391 r, a 6ypaTos — 1508 ).

DT JAHHBIC CBHACTCIBCTBYIOT O TOM, UTO OUOXUMUYECKUT NOTU-
MOpQU3M  4e08exd DBOIIOLMOHHO BO3HHK PAHBIIC W Pa3BHBAJICS
JOJBIIC N0 CPABHCHUIO ¢ BOSHUKHOBCHHEM KOMIUICKCOB PACOBBIX MPH-
3HaKoB. M3 3TOTO CrieayeT, 4TO packl He MPEACTABIIIOT COOOH 0COOBIX
H30JHUPOBAHHEIX TPYIII JIOACH, XapaKTePU3YIOIHXC HAOOpaMH CIICITH-
(raeckux reHoB. PacoBbIC e XapaKTCPUCTHKU SBIISIOTCS HE 00JIee YeM
OTJCAPHBIMH MPOSBICHUSIMHA OOIIETO TCHETHYCCKOrO HOIUMOpdu3Ma,
BBIPKAIOIIETOCH B MEPBYIO OYCPEIb B CIOKHBIX MOP(OTOTHICCKUX
mpu3Hakax. HexkoTopeie U3 HUX aganTuBHEL, APYyrUe CHOPMHUPOBATHCH
Ha OCHOBC KOppCHHTHBHOﬁ HU3MCHYHUBOCTH, HO BCC OHHU KaCarOTCs JINIIb
PAAa BTOPOCTEIICHHBIX OCOOCHHOCTEH (LIBETA KOXKH, BOJIOC, IV1a3 U T.X.)
1 HE 3aTPAruBalOT TAKKUX OOIICUCTIOBEICCKUX PU3HAKOB, Kak MOP(o.I0-
THs TOJIOBHOTO MO3ra, a TAKKE CTPOCHHUE U (DYHKIHU PYKH KaK OpraHa
Tpyaa.

Dronozuueckoe paznoobpasue cospemennozo 4eiogexa

A janrarun 4enoBeKa K Cpee, MPOSsBISIOTCS B OCHOBHOM Ha COLIH-

ATBHOM YPOBHE, OJHAKO YCIIOBEYCCTBO HA PAHHUX 3TANax SBOJIOLUH
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MOBEPTajoCh HEMOCPEACTBCHHOMY ACHCTBUIO OMOTHYCCKUX U a0HOTH-
YECKHX SKOJOTHICCKUX (PaKTOPOB B 3HAYUTEIBHO GONBIICH CTEIICHH 10
CPaBHEHUIO C COBPEMEHHOM 3pOi HAy4HO-TEXHHYECKOTO Mporpecca.
Kommnexcol Takux GakTopoB HMEIH pa3HOHANPABICHHOE ACHCTBHE HA
YENOBEUCCKHUE MOMYIAIMA. B pe3ynpraTe B pasHBIX KaumMatoreorpadu-
YEeCKHX 30HaX COPMHUPOBANTHCH PA3HOOOPA3HBIC ANANITHBHBIC THITHI JTHO-
JeH.

Aoanmuenvlii mun TPSACTABIACT COOOM HOPMY OHOTOTHICCKOH pe-
AKIUHU HA KOMILICKC YCIOBHU OKPYXKAIOIIECH CpeAbl U NPOSBILETCA B pas-
BUTHH MOPGOdYHKUHOHATBHEIX, OHOXUMHYECKHX W HMMYHOJIOTHYC-
CKHX TPHU3HAKOB, OOCCICUYHMBAIOIIMX ONTUMATIBHVIO MPUCHIOCOOICH-
HOCTb K JaHHBIM yCIOBUsIM obutanus (puc. 11).

B xoMmnekchl NpU3HAKOB aAaNTHBHBIX THIIOB U3 PasHBIX reorpa-
(pUUCCKUX 30H BXOIAT 00tue u cneyugpuyeckue 3aeMeHTsl. K mepBeiM
OTHOCAT, HAIIPUMED, MOKA3ATEIN KOCTHO-MYCKYJIBHOH MAacChl Tea, KO-
JIMYICCTBO UMMYHHBIX OEITKOB CBIBOPOTKH KPOBH YETIOBEKA. Takue ame-
MEHTBI MOBBIIAIOT OOINYIO COMPOTHBILIEMOCTh OpraHu3Ma K HeOnaro-
MPUATHBIM VCIOBHAM cpeapbl. CrieluuIecKie SIEMEHTE OTIHYAIOTCS
pasHOOOpAa3uEM M TECHO CBA3AHBI ¢ MPCOOIaJAIOIUMH YCIOBUAMH B
JAHHOM MECTE OOMTAHHS — THIIOKCHCH, KAPKHM HITH XOJOIHBIM KIHMa-
ToM. IMEHHO HX COYETAHHE CNIY>KHT OCHOBAHHMEM K BBIACICHHUIO aaar-
THUBHBIX THIIOB. APKIUYECKOSO, MPONUIECKO20, 30Hbl YMEPEHHO20 Kili-
Mamd, 8bICOKOCOPHO20, NYCMbIHL U JIP.

Mopdonornueckue 1 GU3HOTOTHICCKUE OCOOCHHOCTH YCI0BEKA, T.
€. ero KOHCTUTYLUHS M (PYHKLHOHATIBbHAS AKTHBHOCTh JABHO NPEACTAB-
JSFOT BCEOOIIMI MHTEPEC, KOTOPBIH BOCXOAUT K AAICKOMY MPOLIIOMY.
Eme Benwxuit Bpaa ApeBHOCTH [ unnoxkpam pasirdal CHIIBHYIO, TIOT-
HYIO, BIKHYIO H KHPOBYIO KOHCTHTYLIHIO UCJIOBCKA, IPHUCM CUUTATL,
YTO JIIOJU PA3HBIX KOHCTUTYLHAIBHBIX TUIOB CKIOHHBI H K Pa3HBIM 60-
JC3HSIM.
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dolichos — naMHHBIN) BRICOKHH POCT, JIMHHBIC KOHCYHOCTH. MycCKyna-
Typa passurta cnabo. [luadparma pacnonoskeHa HU3KO, ICTKUE AJTUHHBIC,
cepaLe PacnoN0oKECHO OUTH BEPTHKATIBHO.

1 2 3

Puc. 12. Knaccudukarms THIIOB TETOCIOKESHI
1 — acteruk (JlomrxoMopHBI THIT), 2 — HOpMocTeHHK (Me3omMopdHBIt THIT), 3
— ruriepeTeruk (bpaxuMopdHbI THIT)

B nauane XX B. ¢ppannysckuii Bpad CUro Ha OCHOBE y4UeTa Xapak-
Te€pa NMUTAHHUSL, ABIXAHUS, JBIDKCHUS U HEPBHBIX PEAKLUN MPEATOKHUI
BBIJCIIATh YCTHIPE KOHCTUTYLIMOHATBHBIX THIIA — YepedpanbHbill, Ouce-
CMUBHDLIL, MbIULEYH DI U PECNUPAMOPHDBIIL .

K nepeOpansHoMy THITY OH OTHOCHI TIOACH C OTHOCHTEIBHO KPYII-
HOM TOJIOBOM W YJIMHEHHOH TpyAHOH KieTkoi. K aurectnBHOMY THITY
OBLTIH OTHECEHBI JTIOAU C OONBIINM >KUBOTOM, KOPOTKOM M IIMPOKOM
IPYIHON KICTKOH, pa3sBUTBIMH YeTOCTIMU. K MBIIeuyHOMY THIY ObLITN
OTHECEHBI IO € PA3BUTON MYCKYNAaTyPOH, ITUPOKUMHU IUICUaMU, JJIHH-
HBIMH KOHEYHOCTAMH. HakoHern, pecniipaTopHBIM THIT 110 3TOW KIIacCH-
(ukamyy GbUT IPEICTABIICH TIOABMH C PA3BUTOH IPYAHOH KICTKOH U HO-
COBOH MOJIOCTBIO, ¢ AMUHHOU IPyAHOH KJIETKOM U AJTMHHBIMH KOHEYHO-
crsvu. B 20-30 rr. Hamero Beka Hemenkui Bpad Kpeumep onpeaemmn
TPU KOHCTUTYLIHOHAIBHBIX THIIQ — ACMEHUYCCKUI, NUKHUYECKUT U am-
aemuyeckuti. ACTCHUYCCKHI THIT — JTFOJU C YTOJIICHHOM Py THOM KIICT-
KOW, Y3KUMH III€YaMH, OTCYTCTBUEM >KHUPOBBIX OTIOXKCHUHU, PE3KUMU
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Hacenenue apkrudeckux rpynn (3CKUMOCH, 9YKYH U AP.) MPET-
CTaBICHO JTIOABMU B OCHOBHOM MYCKYJIBHOTO THIIA C MOBBIIICHHOH Mac-
COM TeNa ¥ MITHHAPHYSCKOH IpyAHOM KineTkoi. Bee uneHs! 3Tux rpynn
XapaKTePU3YIOTCS TAIOKE MOBBIIICHHBIM YPOBHEM OCHOBHOIO OOMCHA,
MOTJIOCHHS KHCIOPOAA, SHCPTETHUCCKUX MPOLECCOB. Y HHAMBHIOB
OONBIIMHCTBA APKTHYCCKUX TPYII OTMEUYACTCS BBICOKOC COACPIKAHHC
X0JecTepuHa B KpoBH. OTHAKO MKHUTETH KOHTHHCHTATIBHBIX pationos Cu-
OupH, O CPaBHCHUIO ¢ abOpUTCHAMH APKTHKH, Yalle MPUHAAICKAT K
ACTCHUYCCKOMY H MUKHHYCCKOMY TUIAaM TesocaoxeHus. OHu xapakre-
PH3VIOTCSI OTHOCHTEIBHOW KOPOTKOHOTOCTBIO M JJIMHHOPYKOCTBIO, 60-
Jee IIOCKOU IPYyAHOU KIETKOH, YBEJIHUCHUEM XUPOBOTO KOMIIOHEHTA
Tena. Jng Hux xapaktepHa 0oliee BBICOKAs, [0 CPABHEHHIO C YKUTCIAMHI
VMEPCHHBIX PAHOHOB, TCIUTONPOAYKLIUS, HO OTUHAKOBEI YPOBEHE XOJIC-
CTCPUHA B KPOBH.

JIromu BBIcOKOTOpHBIX rpymn (ropusl Kaekaza, [lamupa u Tsub-
LIaHs, KOPEHHBIC kuTeau JDduonuu u Manuu, naaeius: [epy u ap.) xa-
PAKTCPU3YIOTCS YBEIUUCHHOW €MKOCTBIO TPYAHOU KICTKH U yBETIHUE-
HHEM KOCTHO-MYCKYIIBHOU Macchl Tena. s HUX XapaKkTepeH MOBHIIICH-
HBIH VPOBEHb PUTPOLHTOB (FeMOTrTOOHHA) H HMMYHOTTIOOYIMHOB, HO
HNOHIKECHHBIH YPOBEHD XOJICCTEPHHA.

JIromu Tponmyeckux rpynn (kopeHHbIE kutean Adpuku, ABctpa-
mvn, Oxeannn, MHIMM U AMEpPUKH) XapakTCpPHU3VIOTCA YIIHHCHHOU
¢dhopMOHi Tena, HEIOCTATOUHO PA3BUTOH MYCKYJIATypOH, HMOBHIIICHHBIM
KOJIMYECTBOM TOTOBHIX ske1e3 (Ha 1 cM? Tena), YCUIEHHOM TEIIO0TAa-
YeH M HOHIKEHHBIM YPOBHEM 3HEPreTHUECKUX npoueccos. Kpome Toro,
JUTSL HUX XapaKTECPHbI MOBBIIICHHBIA YPOBCHb HMMYHOTTIO0VIIMHOB U TIO-
HIDKCHHBIH YPOBCHD XOJCCTCPUHA B KPOBH. Y KOPCHHBIX JKUTEICH Tpo-
MHYCCKUX IMHUPOT HaiaeH Oesok TpaHchepuH, PEeryaUpyIOINN TeMIe-
parypHbIli pexxuM Tenma. nsg KOPeHHOrO HACENCHUS MYCTHIHb Xapak-
TEPHBI BEICOKOPOCIHIH THII Tena, 00iee HU3KOE KPOBSIHOE AABJICHHUE, HO-
BBILICHHOC COACPIKAHUE SPUTPOLIUTOB B KPOBH.

Hacenenue 30H yMepeHHOro kimumara no MOpgOIOTHYCCKHM H
()YHKIHMOHAIBHEIM CBOWCTBAM 33aHHMACT CPEAHEC MONOKCHHE MEKAY
JKUTETAMH apKTHYCCKUX M TPONMMUCCKUX rpymm. JKHUTEmn yMEpPEHHBIX
30H MOJBEPKCHBI BIMSIHHIO XUMUUECKHUX CBOUCTB MOYBHI, BOJBI M BbI-
COTHI HaJ ypoBHEM Mops. Hamprvep, MUHEepanuzamus ux cKeieTa 3aBu-
CHUT OT COACPKAHH MaKPO- U MUKPO3JICMCHTOB B TIOUBC U BOAC.
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Ha ocHoBe 30HanpHOM 3aBUCHMOCTH MOP()OYHKIIHOHATEHON H3-
MEHYUBOCTH PA3HBIX MOMYIISLMN YeI0BEKa MPEATIONaraoT CYIECTBOBA-
HHC aJaNTUBHBIX TUIIOB, KOTOPBIC HE3aBUCHMBI HU OT PacOBOM, HH OT
STHHYCCKOH NPUHAIICIKHOCTH U OMIPEICIIIOTCS HOPMOH peakiyu, ooec-
MEYUBAIOLIENH PABHOBECHUE TOIMYIALUM CO CPEelOH.

AjanTtanys 4eIoBeKa K CpeAc CBA3aHa ¢ U3MCHEHHEM ero Mopdo-
Jormdecknx H (usuonoruueckux cpoiicts. [losToMy onmmHakoBbie
YEePThl HPUCTIOCOOTICHHOCTH K VCIOBHAM TPOITHYCCKUX 30H XapaKTCPHbI
KaK JJIs1 KOPCHHBIX JXuTened Adpuku (HErpoUAOB), TaK U A CBPOICO-
unoB Uuauu, ascrpanuiines. Eaunabie uepThl npucnocoOICHHOCTH Xa-
paxTepHsl Taxxke A sxuteneh Kpaiinero Cesepa (HCHLBL, YYKYH, 3CKH-
MOCBI, caam¥). ATanTHBHOCTh YEJIOBCKA MMECT HCTOPHUCCKHU Xapak-
tep. [Ipeanonararor, 4To y aBCTPANONUTEKOB MPUCIIOCOOUTETIBHBIC Pe-
AKLUH 3aKTI0YATUCh B AAaNTAINN UX K KIMMATY TPOIMMYCCKON 30HBI, a
V apXaHTPOIOB 3TH PECAKLIUH PA3BUINCH B HANPABICHUH (POPMHUPOBAHUS
MPUCHOCOOICHHOCTH K BIAXKHOMY TPOIMHYECCKOMY H BBICOKOTOPHOMY
knumaTaMm. Paccenenue nancantponos B EBporie conpoBoskaanock dhop-
MHUPOBAHHEM AJANTHBHOIO THIIA YMEPCHHOIO mosica (3MoXa CpeIHEro
MAJICOTNTA). APKTHUCCKHE aJANTUBHBIC THIBI BO3ZHHUKIH, BEPOSTHO, B
300Xy BepxHero nanconuta. CunuTaror, 4To QU3HUECKUi THI YEI0BEKa
He U3MeHWICH 3a mocneauue 35-40 toic net. Iloutn HE U3MEHUICA ¥ UH-
TCANEKT uejioBeka. OMHAKO IKOJIOrHUYCCKUE (PakTOphI ceidac BO3ACH-
CTBVIOT HA 4€JOBEKa Oomnblue, YeM B mpouuioM Beke. [lostomy cope-
MEHHOM TeHACHIMEH (PH3NUECKOro OOIMKa YEIOBEKA CTAIH aKcelepa-
LU U CEKYIISIPHBIA TPEHA.

Akcenepauus — 3T0 YCKOPSHHE POCTa JIIOACH U IPOSBICHIS UX (u-
3uonoruueckux GyHkuuil. TepmuH npeanoxkeH B 1935 r. Hemenkum Bpa-
yoM E. Koxom. [Ipumepsr akceneparinn MHOTOUHCICHHEI.

Tax, B Hauane BeKa ATHHA TENA Y MY>KYHH JOCTHUTANA CBOUX 00bIU-
HBIX pa3MepoB K 25-26 roxam, B HacTtodmee BpeMsa — K 18-19 romam.
Hauano MCHCTpyanpHOTO MUKJIA 33 MOCICIHUC TOABI COKPAaTHIOCh ¢ 14,5
aet no 12,5 ner. 1o 0600mIeHHEIM JaHHBIM B PA3BUTHIX CTPAHAX BEC MPH
poxaernn yeenuamics Ha 100-300 rpammos. [Tonosoe cozpesanme nmoa-
POCTKOB MPOUCXOJNT HA 2 TOAA PAHBIIE.

OOBsCHEHHUS IPUIHH aKCceICPALHK BecbMa NMPOTUBOpeunBhl. O1HI
CIIEITHATICTHI CUUTAIOT, YTO OCHOBY aKCEIESPAIIHH COCTABIAIOT YIyHIIe-
HHUE YCIOBUH JKU3HH U MOBHIIICHUE VPOBHS MEIULITHCKOTO 00CITYKUBa-
HHUS HaceneHms. [[pyrue ske CUUTAaIoT, YTO aKkCeNepalid CrocoOCTBYET
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MOSIBIICHHE HOBBIX COUETAaHUI reHoB. Hu oHO, HU Apyroe u3 3Tux 00b-
SICHCHUH HE sABsieTcs yoeauteapHbiM. [Ipupoaa akcenepauuu ocTacTest
HEBBISICHCHHOM, HO SICHO, UTO aKCEJICpaIis UMEET W HETATUBHBIE OCO-
6enHocti. Hanpumep, cpeu COBPEeMEHHOrO HACEICHHUS TOBBICUIIACH Ya-
CTOTa ONMHU30PYKOCTH, Kapueca, Pa3MHIHbIX HEBPO30B H T. 1.
CexynapHeiii Tpeng (0T nar. Secular trend — BekoBas TCHACHLIMS) —
3TO YBEIWYCHHUE ATHHBI TENA, PENPOAYKTUBHOTO MEPHOA, MPOJOIDKH-
TEAbHOCTH KU3HU U APYTUX BAKHEUININX CBOMCTB UENOBEKA B ONpPEAE-
JCHHBIC (AMHMTENBHBIC) HWHTECpBaTel BpeMcHH. Hampumep, B Hamei
cTpaHe OBIJI0 OTMEUCHO YBCIMUYCHHUE MJIHHBI TCJIA HA 3,5 CM 1O CpaBHE-
HUIO ¢ pomutbiM cronetueM. Kak n mpupona akceneparyu, mpupoja ce-
KYJIIPHOTO TPEHA TAKKE HE HMEET YAOBICTBOPUTEIBHOTO O0BICHCHUSL.

KonTpoabHbie Bonpocel

1. PackpoiiTe nIpeACTaBICHHA O MECTE YETI0BEKA B OPTAHHMYCCKOM MHPE.

2. HazoBuTe yUCHBIX, MOAICP>KABIINX HICIO CXO/ICTBA YCTIOBEKA U 00C3bSH.

3. HazoBute yuCHOTO KOTOPBIH C(HOPMYIHPOBAT ICPBYIO THIIOTC3Y AHTPOIIO-
TCHE3A.

4. Ilepeuncaure 00IIIE YEPTHI YSIOBEKA U BCEX MPEACTABUTENICH THIIA «XO0p-
JIOBBIC.

5. Ilepevncaure OTIUYHA YEAOBEKA OT JKUBOTHBIX.

6. Kakue srambl aHTPOIIOTEHE3a BaM M3BECTHBI?
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3ansTue 3. O0muil NJIaH CTPOEHHS OPraHH3MA YeJI0BeKa.
IonsiTHE TKAHHU, OPraHbl, CHCTEMbI OPraHoOB, (PYHKIHMOHAIb-
HbI€ CUCTEMBbI

Henn 3aa8THA — H3YYHTH OOIMMIT IIAH CTPOCHHUS OPTaHH3MA YCIIOBCKA, pac-
CMOTPETDh MOHATHE TKAHH, OPraHbl, CACTCMBI OPTAHOB H (I)YHKI.[I/IOHaJ'IBHI)Ie CH-
CTCMBI.

Opeanuszm (Tped. OpeaHoH WK JAT. OP2AHUIMYC — OPYANUES, HHCTPY-
MEHT) JKHBOE TENO, )KHBOC CYIIECCTBO, PEATbHBI HOCHTEIb XKH3HH, Xa-
PaKTCPHU3YIOIIMIC BCEMH €€ MPU3HAKAMHM; CHHOHHMEI — 0COOb, HHAH-
BU/.

COBOKYITHOCTE CHCTEM H aNNapaToB OPraHoB 00pa3yeT LEeIOCTHBIH
OPraHu3M YCIOBEKA, B KOTOPOM BCE COCTABIAIOLINE €r0 YACTH B3aAHMO-
CBSI3aHBI, [TPU 3TOM OCHOBHASI POJIb B OOBCAHHCHUH OPraHU3Ma MPUHAT-
JICKUT HEPBHOH, CEPACUYHOCOCYAUCTOH U SHIOKPHHHOH CHCTEMaM. DTH
CHUCTEMBI JCHCTBYIOT COINIACOBAHHO, O0OECIICUHMBAIOT HEHPOTYMOpPAIb-
HyI0 peryiinuio QyHkumii oprannzma. HepsHas crcrema nepenact cur-
HAJbl B BUJC HCPBHBIX UMIIY/IbCOB, 4 SHAOKPHHHAS CHCTCMA MPU 3TOM
BBICBOOO’KAAET TOPMOHATBHEIC BEICCTBA, KOTOPBIC IEPEHOCAT KPOBb K
OpraHaM-MUIICHSIM.

Camoperymsuus $U3HOTOTHICCKUX (YHKIHI — OCHOBHOH Mexa-
HHU3M TOJACPKAHUS JKU3HEACATCIPHOCTH OPraHU3Ma Ha OTHOCHTEIBHO
MOCTOSTHHOM YpOBHE. OTHOCHTEIFHOE MOCTOSHCTBO BHYTPEHHEH CPEbI
V YelOBEKA MONACP)KUBACTCSA HEPBHO-TYMOPATBHBIMU (HH3HONIOTHYC-
CKHMH MCXaHU3MaMH, PETYIHPYIOIIHUMH ACATEIBHOCTh CEPACTHOCOCY-
JUCTON U MBIXATCIbHOU CUCTEM, OPraHOB IMHUINEBAPCHHUS, TIOUCK U TOTO-
BBIX JKEIIE3, KOTOPhIC 0OCCICUMBAIOT VAAICHUE H3 OPraHH3Ma MpOayK-
TOB OOMEHA BCILECTB.

B opranmsme uenoseka (MICKOMUTAIONINX) BELACILIFOT CICAYIOIINE
OTICIIbHBIE CUCHeMbl opeanoe (puc. 14).

- HEPBHYIO, 3HIOKPHHHYIO; HMMVHHYO CHCTEMBI - PETYIHPYIOLIHE
- CEPACYHOCOCY TUCTYEO CUCTEMY, TUM(ATHICCKYIO CUCTEMY

- MOKPOBHI (KOXKa);

- OpraHbl YYBCTB,;

- ONIOPHO-ABUTATEIBHYIO CUCTEMY,

- MMUIIEBAPUTEIBHYIO CHCTEMY,

- ABIXaTCIBHYIO CHCTEMY,

32






JBUTaTCIBHBIN amnapar, o0pa3oBaHHBIH KOCTSMH W MBIIIIAMH, HMCIO-
LIMMH Pa3HOEC MPOUCXOKACHUE U Pa3HOC CTPOCHHE, BBINOMHACT (PYVHK-
LUH ONOPbI ¥ ABWKEHHS. CHCTEMBI U anmaparthl OpraHos 00pasyroT Le-
JOCTHBIN YEI0BEUECKUI OPraHU3M.

DyHryuoHANLHAS CUCMEMA — BPEMEHHOE 00OBCIHHCHUE OPTaHOB U
CHCTCM OPraHOB I AOCTHKCHUS MONE3HOTO OPTaHU3MY Pe3yIbTaTa.

[Tpumep: OpicTplil Oer obecnieurBaeTcs (YHKUUOHATBHOW CHCTE-
MOM, BKITIOYAIOIICH HEPBHYIO, ABIXATCIbHYIO, MBIIICYHYIO H APYTHE CH-
cTembl opraHoB. Teopuio GyHKIHOHANBHBIX cHcTeM paspadotan I1. K.
AHOXUH.

Hepenas cucmema — 3TO COBOKYNHOCTh CHCLHATA3UPOBAHHBIX
CTPYKTYP, OOBCIUHSAIOLINX U KOOPIUHUPYIOLIHX ACATCIBHOCTD BCEX OP-
T'aHOB B CAUHBIH OPTaHU3M C MOCTOSHHBIM B3aHUMOJCHCTBHEM C OKpPYIKa-
o1Iel cpenoit.

Suauenue HepeHoli cucmeMul:

- VIPABISCT ACATCTBHOCTBIO OPTaHOB M CHCTEM OPTaHOB

- 00ECTIICYHBACT COTTACOBAHHOCTD B ACATEIBHOCTH opranos; Opra-
HH3YET LICTOCTHOCTh OPraHn3Ma;

- OpHCHTALMS B MPOCTPAHCTBE U aJCKBATHOC B3aUMOJICHCTBHC C
OKpY>KEHHEM B (hopMe MOBESICHHUS

Duookpunnas cucmema OMHOCUMCs K YUCTY PErYIATOPHO-HHTE-
TPUPYIOLIMX CHCTEM OPraHHu3Ma Hapsay ¢ CepACHHO-COCYJUCTOM, HEpB-
HOH U HIMMYHHOH, BBICTYIAs! C HUMH B TCCHEHMIIEM €UHCTBE.

Henesvl enympenneti cexpeyuy (3HIOKPUHHBIC) HE UMCIOT CIIEIIH-
ANBHBIX MMPOTOKOB U BRLACTSAIOT TOPMOHBI HEMIOCPEACTBEHHO B KPOBb.

B uenom @yuryus snooxpunnoil cucmemsi - HOAACPKAHUAEC TOMEO-
€Ta3a OPraHu3Ma — peeyiayiis 6ANCHEHUIUX 8e2eMAMUEHBIX PYHKYUT Op-
2aHU3MA: POCTA, PEIPOAYKLUM, PA3MHOXKCHUA H IU(GHEPCHUUPOBKU
KIETOK; 0OMCHA BEIIECTB M SHCPTHH, CCKPELIUH, SKCKPCLIUH;, BCAChIBA-
HHSI, TOBEICHYCCKUX U 3AIUTHBIC PEakUui, Ap.

Cucmema KposoodpauieHus u Kpoeo

Cucrema KpoBoOOpaIICHUS - CEPALIC U KPOBCHOCHBIC cocy b, Kpo-
BOOOpAILCHHUE — ABWKCHUC KPOBH MO COCYIaM.

3HaucHUEe KpoBooOpameHud. JBIKEeHHE KpoBH 00CCIEUUBACTCS
pabotoii cepaua. [locneanue uecnea0BaHUS MOKA3AIH, ITO CKEICTHBIC
MBIl COKPAIIAACh VIACTBYIOT B ICPCKAUNBAHHUN KPOBH IO BEHAM, TaK
KaK KPOBb B HHX MOKET JBHIAThCS TONBKO B OAHOM HANPABICHHH.

3Hauenue xpoegu:

a) TpancnoptHas QyHKIHSL.
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- [lepeHOCHUT K KJIETKaM MHUTATEIBHBIC BEIICCTBA U KHCIOPOL.

- IlepeHocut x opraHaM BeLACTICHHS NpoAyKTH oOMeHa. Yepes
aerkue nmpoucxoaut BeiOpoc muinaero CO», 4epe3 movKH BIBO-
JATCS PACTBOPHUMBIC TTPOAYKTHI OOMEHA.

6) C moMOIIBI0 KPOBU OCYIIECTBISCTCS T'YMOPATIbHAS PETYIIALINL
(TpaHCTIOPTHPOBKA FTOPMOHOB).

B) amurHas GyHKIUS (KISTKH U BCIICCTBA KPOBH YYacTBYIOT B
HMMYHHOM OTBETC).

r) Yyactue B MOAACPKAHUN MOCTOSHCTBA BHYTPEHHEH CpEIBl Op-
raau3Ma (Hanpumep, HoHHOTO coctasa, pH, cocrasa OenkoB u Ap.).

1) Yyactue B TEpMOpPEryISUUH (KPOBb HEPCHOCHUT TEIIO U3 Opra-
HOB, B KOTOPBIX OHO BbIPabaTHIBacTCS, K OpraHaM, OTIAIOIIUM TEILIO,
HaIpHUMEp, K KOXKe, KHIICYHHUKY, JICTKUM, MOYCBOMY MY3BIPIO).

Jvixamenvnas cucmema — K CUCTEME OPraHOB JbIXAHHS OTHOCHT
JICTKUC W BO3XYXOHOCHBIC NIYTH. J{bixanue — COBOKYIHOCTE (PHU3HONOTH-
YECKHUX MPOLECCOB, 00CCICUHBAOINUX NOCTYIUICHHE B opranusM O: u
BeIaesicHHE Hapyky CO; (BHCLIHEE AbIXAHHUE), & TAKKE HCIOIb30BAHUC
KHCIOPOJA KICTKAMH I OKHUCICHHS OPTaHHYECKHX BEILECTB C OCBO-
00XKICHUEM PHEPTUH, UCIONB3YEMOH B MPOLECCE JKU3HEACATCIBHOCTH
(eayTpennee apixanue). Ipu gerxannu mormomaercs O2 U BBLACTACTCS
COs:. Ilpu BrIOOXE BBIACISIOTCS TAKXKE NAPbl BOJEL, aMMHUAK, CEPOBOIO-
PO U APYTHE Ta3bl — MPOAYKTH OOMCHA.

Opeanvr nuyesapenus. [TnmesapurtensHas cucteMa (KKT — xeny-
JOYHO-KHIICYHBIH TPAKT) COCTOUT U3 MHULICBAPUTEIBHOTO KaHANIA U MH-
LICBAPUTENbHBIX keE3, (00mas muHa 8-10 m; miomans KKT = 200-
300 m?, aerkux — 70-80 M2, koxH — 2M2).

OpraHsl MUIICBAPUTEIBHOTO KAHANA!

- POTOBas MOJIOCTE;

- TTIOTKA;

- TULICBOJ;

- KETYI0K;

- TOHKUN KUIICYHAK;

- TOJICTBIH KUIIICTHHUK,

-2HAJTBHOE OTBEPCTHE.

Buvidequmenvnas cucmema: TOYKH, MOYCTOYHHKH, MOYCBOW Iy-
3bIPb, MOUCHCITYCKATCTBHEIN KaHAT.

3Hauenue evloeneHus NPOOYKMO8 00 MeHA:

a) Koneunsie mpoaykTel oOMEHA BBIJCISIOTCS JIETKUMH, KOXKCH,

KHIICYHHKOM U TIOYKAMH.
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6) OcHOBHas Macca 3TUX MPOAYKTOB BRLACIACTCS MOUKAMH.

B) Hakonnenue oOMeHa IpOAYKTOB B OPraHH3ME BEI3BIBACT HHTOK-
CHKALHIO.

Koowca - napysrcnotii noxpos meaa._Ilnomanps koxu - 2m*. Koxa siB-
JSIETCS CaMBIM TSDKETBIM opranoM. Koxka B3pocioro 4enoBeka B cpel-
HeM Becrt 2,7 k. Koska COCTOUT 13 TPEX CIIOCB.

Dyukuuu Koxycu

a) 3amuTa OT MEXaHUICCKUX TIOBPCHKACHHH.

0) OOpasyer murMeHT (MEIAHHH), 3AUTUINAIOLINH OT yiabTpaduone-
TOBBIX Jy4CH.

B) OOpasyer Butamus D npu ocBenicHHH KOXH yiabTpaduoaeTom.

r) Comep:KuT peuenTopbl TSIUIOBOM, XONIOA0BOH, OONCBOM U Tak-
THJIBHOW YYBCTBHTEIBHOCTH (TaKTHIIBHAS YYBCTBHTCIBHOCTD - OIIVINE-
HHUE MPUKOCHOBCHHUS).

1) BeiaeaureapHast QyHKIMS KOXKH PEATU3YETCS 3a CUET MOTOOT-
JCIICHHUSL.

¢) Koxa yqacTByeT B TCIUIOpEry LML

) Koxka — nemno kposu.

Opzanvt ypecme

1. Bocopusarue okpy>Karomeh Cpeapl.

a) Oprasnbl uyBCTB (MepUPECPUUCCKUC OTACIB AHATU3ATOPOB) MPH-
HHUMaIOT HH(POPMALIHMIO OT BHCIIHUX H BHYTPECHHUX Pa3APasKUTEICH.

6) Opranbl 4yBCTB CIIOCOOHBI PEArupoBaTh HA ONIPEACICHHBIA pa3-
JpakuTelb (rna3a — Ha CBET, YIIK — Ha 3BYK U T.1.).

B) Peuentops! opranos 4yBCTB NpeoOpas3yioT PU3HUCCKUE H XUMHU-
YECKHE CUTHAIBI B CEPHIO HEPBHBIX HUMITYIBCOB.

Trkanu opeanusma ueioseka

OpraHsl MOCTPOCHBI U3 TKAHEH.

Trxans — cucTeMa KJICTOK B OPTaHU3ME, CXOIAHBIX MO MPOUCXOKAC-
HHUIO, CTPOCHHIO U (PYHKLHAM, & TAKXKE HEKICTOUHBIX CTPYKTYP U Be-
LIECTB, SABJIFOIIUXCS MPOIYKTAMH YKH3HEACATCIBHOCTH KICTOK.

PaseutHe kaxaoro BHaa TKaHH — pe3yabTar AudepeHUHPOBKU
(cmerpanu3anuy) KIeTOK-MPEIIECTBEHHHKOB, HHPOpMALHs O KOTOPOH
3amucaHa B reHotune. KoMITIEKCH KIeTOK KKAOH TKaHH 00pa3yioT B
opraHax CTpyKTypHO-(pyHKIHOHATbHBIC ¢ ANHHULBL. CTPOCHUE TKAHU OJ-
HOTO THIIA BAPBHUPYET B PA3HEIX OPraHax M 3aBHCUT OT YPOBHS OPraHH-
3allUM OPTaHU3Ma.
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Snumenuanvras mKAHb — TKAHb, TOKPHIBAIOLIAS TETIO M BEICTHIIA-
FOIIAs €ro MOIOCTH B BUAC miacta. OCHOBHOH (DYHKIMOHAIBHBIN KOM-
MOHCHT OOJBIIHMHCTBA KEIE3.

OO0pasyeTcs B OHTOTCHE3E PAHBIIE BCEX APYTUX TKAHCH U3 pasiud-
HBIX 3aPOJBIIIEBEIX TUCTKOB (3KTO-, FHTO- U ME30ACPMBI).

- Cnoco0Ha K pereHepalim, Tak Kak ObICTPO CHAIIMBASTCS.

- JInmeHa KpOBCHOCHBIX COCYAOB.

- [Iuranue momyvact OT MOAICKAMCH COCTUMHATCIFHOU TKAHH.

- Knetku ee maoTHO nmpuneraroT APyr K APYTY.

- meet Mano MEKKIETOYHOTO BELICCTBA.

- MoskeT COCTOATh U3 HECKOJIBKUX CIIOCB KIIETOK.

OcHosHble hynxkyuu — norpaHuvHas — 3amuTa (K0Xa), BCackiBa-
HUC (KHIICYHHUK), CCKpeLms (3KEIe3bl), HU30OHUPATCIBHBIN TPAHCIIOPT
(mOYKH, COCYbI).

Coeounumenvnas mkans — TKAHb BHYTPSHHEH CPE/IbI, Pa3BHBAIO-
mascsl U3 ME30JCPMBI U BHITIOTHSIOMAS ONOPHYIO (KOCTHAS W XPAILIC-
Bas), TpodrUIecKkyro (KUpOBas, KpoBb, TuM(a) I IMMYHHTCT = 3aIIUT-
Hy10 (QyHKIUH (MuM(OHIHAS TKAHb, KPOBB).

CrpykTypHO-(YHKLIMOHANBHEIC OCOOCHHOCTH TKAHU!

- Knetku ee He mpuneraroT apyr K Apyry.

- MHOT0 MEXXKJIETOYHOTO BEINECTBA.

- OtnuuaeTcs OOIBIIMM PA3HOOOPA3UEM KIICTOK.

Knaccuduxanms coe ANHATCIBHOMN TKaHH:

- KpoBp u mumpa

- CoOCTBEHHO COCOMHUTEIbHAS TKAHD — BOJIOKHUCTAS U CIICIIUATIH-
3UPOBaHHAS (PKUPOBAS, CTU3UCTAS, PCTUKYIIPHAS, MTATMEHTHAA )

- CKeTICTHRIC TKAHU — XPAIIECBas U KOCTHASL.

Mpuiuwieunas mkanb — TKaHb, COCTOAIAS U3 KIETOK ME30JepMalib-
HOTO MPOUCXOMKACHUS, CIIOCOOHBIX K BO30YKIACHHUIO U COKPAIICHHUIO.

Tonepeuno-norocamas mvluiyd COCTOUT U3 MHOTOSIACPHBIX MBbI-
LICYHBIX BOJTOKOH JTHHOW 0Koso 10 oM, HMEomux BO30yIUMYIO MEM-
OpaHy.

BonoxHa 06beIUHAIOTCS B TPYIITEL — MBILICYHBIC YIKH, KOTOPEIC
00pa3yIoT MBIIIIB! (YIPABIAIOTCS LEHTPATBHOH HEPBHOM CHCTEMOM).
Benpie momepeyHO-mONOCATHIC MBIIINEL CHIBHO COKPAINAKOTCS, HO
OBICTPO YTOMIISFOTCS, OHU MOTYYAIOT SHEPTHIO B OCHOBHOM 32 CUCT INTH-
konn3a. KpacHele momepevHO-MONOCATEE MBIIIIE UMEIOT MCHBIIYIO
CHJTy, HO MOTYT JOAro padoTaTk, MOMYYAIOT SHEPTUIO 32 CUECT PabOTHI
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0ONBIIOr0 KOIMYECTBA MHTOXOHIPHUH, 3TH BOJIOKHA ONPEACISIOT LBET
MBILILIB.

Krerku umMeroT nonepevHyo HCUEPUSHHOCTSD 3a YT MUO(PUOpHILL.

Muoghubpunnsr — cokpaTuTeIbHBIC HATH B HONECPEYHONOIOCATHIX
MBILILAX, COCTOAIINE U3 TOJICTHIX MHO3MHOBBIX M TOHKHX AKTHHOBBIX
OCITKOBBIX HUTCH, BABHUTAIOIIUXCS APYT B APYIa MPH COKPAILICHUH.

CepOeunas moluyd COCTOUT U3 LETOUCK MPSIMOYTONbHBIX COKPATH-
TENBHBIX MTOTIEPEYHO-TIONOCATHIX KICTOK.

CoxparueHus 6oliee MEIICHHBIC, YEM Y CKEJICTHBIX MBIIIL, HO 60-
Jee OBICTPBIC, YEM Y TIaJKOH MYCKyIarypel. BolokHa mepenneTeHsl B
nyuku. CriocoOHA K aBTOMATHYCCKUM COKparneHusM, Mveet 00pinoi
pedpakTepHbIii nepro (IEPHOA MOCIE COKPALICHHUS, B KOTOPHIN KIETKa
HE MOJKET COKPATHUTHCs). MOXKET YIpaBIATECS BETETATHBHON HEPBHOU
CHUCTEMOH.

CepacuHas MBIIIIA COKPAIIAcTCs B 00OBEME, YMCHBINAS MPOCBET
nojocTer cepaua. OAHOSIICPHBIC KIETKH CEPACTHON MBIIIIIH HE CTUBA-
IOTCS, KaK B MOTMCPEIHO-MIONOCATON MBIIILE COCTOSIICH U3 MHOTOSACP-
HBIX BOJIOKOH.

T'naokas mluieuynass MKAnp - COKPATHMAs TKAHb, COCTOSINAA U3
OTICIBHBIX KJICTOK, HC NMEIOIIAS MMOTICPEYHON HCUECPUCHHOCTH.

- Knetku cunbro BoITSHYTH (10 0,25 MM).

- CocoOHEBI K MEIJICHHBIM JUTUTCITBHBIM COKPAIICHUSM.

- Ypasnsgercs BereTaTuBHON HEPBHOM cucTeMoil. BxoauT B cocras

BHYTPEHHHUX OPraHoOB U COCYJOB.

CoxpalucHus NPUBOAAT K CYKCHHIO MPOCBETA COCYAOB U APYTHX
MOJIBIX OPraHoB (OPOHXOB, KUIICYHHUKA, MATKH),

HepBras Tkane — obOpazoBaHa kieTkamu (HCHpOHAMH) 3KTO-
JCPMATBHOTO MPOHCXOKACHUS. OCYIIECTBISCT PErYIBILUIO ACATCIBHO-
CTH OPTaHOB U TKaHEH, UX B3aUMOJCHCTBUE C OKPYKAIOLIEH Cpeaoil.

Heiiponst vHe aensarcs. [lomHOE OTCYTCTBHEC MEIKKICTOTHOTO BCINC-
ctBa. Heliponsl crocoOHBI K BO3OYKICHHUIO M HPOBCIACHUIO HEPBHOTO
HMITYJIBCA.

KonTpoabHbie Bonpocel
1. PackpoiiTe NOHATHE «OPTaHH3M.
2. PackpoiTe MOHATHE «CAMOPETY LIHS (PH3HOIOTHICCKUX (DY HKIHI»?
3. Ha30BHTC OCHOBHBIC CHCTECMBI OPTAHOB YCTIOBCKA?
4. PackpoiTe MOHATHE «(PYHKIHOHATEHAS CHCTCMAY.
5. Kakue KOMIIOHCHTHI BXOIAT B CHCTEMY KPOBOOOPAIICHHAA?
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6. HazoBuTe OCHOBHBIC (DYHKIIMH OPTraHOB UyBCTB M TKAHCH YeIOBEKa (KiIac-
cuurar)?

3ansTue 4. llepuoausanusi oHTOreHe3a. 3aKOHOMEPHOCTH
HHAUBHAYAJBLHOrO pa3sutusi. llonsiTue BO3pacTHOM HOPMBI

Lenn 3aHATHS — H3YYHTH BOIPOC MEPHOIU3AMUM OHTOTCHE3a. PaccMoTpeTs 3a-
KOHOMCPHOCTH HHIMUBHAYAJIBHOTO Pa3BUTHA. [IOHATHE BO3PACTHON HOPMBIL.

Oumocenes — (rped. on — cyuiee +eenes — NPOUCXOKACHUE) — 3TO
WHIWBUAYATBHOE PA3BHTHE OCOOHM OT 3HT'OTHI JO KOHLA KH3HH, COBO-
KVIHOCTb TOCICAOBATEIBHBIX MOP(OIOrHICCKUX, (PU3HOIOTHUYCCKIX,
OHOXHMHYECCKUX MPEOOPA30BAHNI OPraHU3Ma, OCHOBHBIE 3aKOHOMEPHO-
CTH POCTA U Pa3BUTHL:

Heobpamumocmp — cuctemMa HE MOXKET BEPHYThCA K TEM 0COOCH-
HOCTSM CTPOCHHS, KOTOPBIC MPOUACHB! U MPOsSBUINUCH HA MPEIBLAYIINX
3Tanax OHTOI'CHE3a.

Ilocmenennocmy — cucreMa MPOXOAUT PsI 3TANOB CICAYIOLINX
oxuH 3a apyruM. [Ipu HOpManbHOM pa3BUTHH (TCHETHYCCKH ACTCPMHU-
HHPOBAHHOM) HE MOXKET OBITh MPOMYIICH KAaKOH-TUOO0 U3 STHX STAIOB.

LHuxnuunocms — B OHTOTCHE3C UMEIOT MECTO MECPHOIBI AKTHBU3A-
LM U TOPMOKCHHS OTACTBHBIX (PYHKIUH, KOICOAHUE aKTUBHOCTH.

T'emepoxponnocmo — pa3HOBPEMEHHOCTD HPOSBIICTCS B HEOTHO-
BPCMCHHOM CO3PCBAHMH Pa3IHYHBIX KOMIIOHCHTOB cHCTeMBl. Ha
HAUYaNBHBIX 3Tamax CO3PCBAOT HaubOOJCe KHU3HCHHO BAXKHBIC CTPYK-
Typsl. Hanmpumep, v yenoBeka 0THAM U3 TIEPBBIX CO3PEBACT MO3T, YKE K
7-8 romga TOCTHTACT «B3POCIOTO Pa3Mepay.

DHO02eHHOCHb — CYIIECTBYIOT TCHETHUYCCKHE PETYISTOPHEIC MEXa-
HH3MBI, KOTOPBIC VACPKUBAIOT MPOLICCCHI POCTA, PA3BUTHS U CTAPCHUS B
onpeaenEHHbIX paMkax. BoznelicTBus mro0bix (PakTOpPOB CpeIbl HE BhI-
BOJUT 3TH MPOLIECCHI 32 IPAHULIBI HOPMBI PEAKIIHH, KOTOPBIC AUKTYEOTCS
HACIICACTBCHHOCTBIO.

Huoueuoyanvnocmsb — kaxaas 0coOb YHHKAIbHA, MHOTOOOPa3ue
JOCTHUTACTCSl HEMOBTOPUMOCTBIO HACTICACTBEHHON MPOrPaMMBI U CIIEIIH-
(PUIHOCTBIO YCIIOBHU PeaU3alii TCHOTHIIA.

Imanvt UHOUBUOYATLHO20 PA3BUMUSA

Pasnrgaror sTarel U neprogsl OHTOTCHE3A!

- [IpeHaTanbHbIi — aHTCHATATBHBIN IEPHO] BKIKOUACT B ceb4 - 3a-

POIBIICBYIO U INIOJHYIO CTAIHH.
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- HataneHeni — poxxacane

- [TocTHaTANMBHEIH TIEPHOA;

- FOBCHAIBHBIN (JIAT. juvenilis 1OHBIH) — OT PONKACHUS A0 MOJIOBOTO

CO3PECBAHMSL

- HOBOPOXKACHHBIN;

- MITaJACHYECTRO;

- ACTCTBO.

- [lyGepraTHbIii — 3peibli, IEPHOA TIOJOBOH 3PEIOCTH (PETIPOIYK-

THUBHBIN):

- IOHOIICCK U,

- MOJIOAOCTb;

- 3PENIOCTH;

- OXKUJIOH.

- CtapocTh — MOCTPEHPOIYKTHBHBIN ICPHOA;

- CTapoCTh;

- JONTOXKHUTEIH;

- CMEPTb.

Kaxapiii uenoBek MMEET CBOM HHIAMBHIYAIBHBIC OCOOCHHOCTH,
HAJIUYHE KOTOPBIX ONpEIeBIeTCs AByMs (pakTopamMu: HaCIEACTBEHHOCTD
IUTIOC BIHSHHUS BHEITHEH CPEIbl M COLIUMYMA, B KOTOPOH YCTIOBEK PACTET,
Pa3BUBACTCS, YUUTCS, pabOTacT.

B onrorenese yenoseka (OT rped. on, pod. MaaeK ontos — Cyuie-
CTBYIOLIEE) BBIACIAIOT ABA MEPHOAA. O POKACHUS (BHYTPHYTPOOHBIH)
U TIOCIIC POXKACHHS (BHCYTPOOHBIE).

[Tocne ommoxoTBOpeHHS (CIHSHMS CISPMATO30MAA U SIHLCKICTKH
o0Opa3yeTcst OHOKJICTOUHBIN 3apOIbiil - 3u2oma. B teucHue 3-4 nueit
aurora apoburcs (genurcs). B pesyaprare o0pasyeTcss MHOTOKICTOY-
HBIU MY3BIPEK — ONACTya C MOJOCTHIO BHYTPH.

3apopIll, HMCIOIIUH BH] MTy3bIPbKa, HA 6-7-i1 JcHb OEPEMECHHOCTH
BHEAPSCTCS (MMILIAHTHPYETCS) B CIIU3UCTYIO 000104uKy Marku. B Teue-
HHE IEPBBIX 8 HEACTh NPOUCXOAIT OCHOBHBIC MPOLICCCHI (DOPMHUPOBAHHUS
OpraHoB, YacTeil Tena. ITOT HEPHOA MONYUYHI HA3BAHHUE IMOPUOHANb-
HO20, a Oprann3M OyAylIero 4enoBeKa — amMopuon (3apoasiin). Ha 6-it
HEAETE MOSBIAIOTCA 3aKIaJKH HAPYKHOTO yXa, Ha 6-7-i Hexesae Ha4H-
HaloT (popMUpOBATECS MATBLEL PYK, a 3ateM Hor. Ha 5-8-it neaene v 3a-
POIBIIIA TOSBISIOTCS IABHUKOMOAOOHEIC 3aUaTKH BHAYATIC BEPXHHX, &
3aTeM HIPKHUX KOHEYHOCTEH B BUAC KOKHBIX CKJIAI0K, B KOTOPHIC MO3-
HEE BPACTAIOT 3aKJIAIKH KOCTEH, MBIIIIL, COCY0B U HepBoB. Ha 8-if He-
JCJIC 3aKNIaAKa OPTaHOB 3aKaHYHBACTCA.
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crapueckom Bo3pacte (mocne 60-70 7eT) B CBSI3U C YBCIUUCHUCM H3TH-
00B TO3BOHOYHOrO CTON0A W M3MCHCHHEM OCAaHKH TENa, HCTOHUCHHEM
ME’KIIO3BOHOYHBIX JUCKOB, VIUIOLMICHHEM CBOJOB CTONBI JJIMHA TEna
CKETOIHO YMEHBIMacTCs Ha 1-1,5 Mm.

B TeueHune mepBoro roaa JKU3HH MOCIE POKICHHS POCT peOCHKa
veenuuuBactes Ha 21-25 cM. B mepuoas! pannero u nepsoro aetcrsa (1
rog — 7 JI€T) CKOPOCTh POCTa OBICTPO YMEHBIIACTCS, B HAYAJC MEPHOAA
Broporo aercrsa (8 — 12 ymet) ckopocts pocrta coctasaseT 4,5-5,5 ¢cM B
roj, a 3areM Bo3pacract. B moapoctkoBom Bozpacte (12 — 16 net) ro-
JUYHAs TpHOaBKa ATUHBI TEIa V MATBUYUKOB COCTABIICT B CpeaHeM 5,8
CM, Y JEBOYCK — OKOJI0 5,7 cM.

[Tpu 3ToM y neBouek Hanbonee HHTCHCUBHBIHN POCT HAOMIOAACTCS B
Bo3pacte oT 10 1o 13 ner, a y MaIbuUKOB - B MOAPOCTKOBOM BO3pacTe.
3aTeM POCT 3aMEIISICTCS.

Macca Tema k 5-6 MecauaM nocie poKACHAA yABAUBacTC. Y Tpau-
BACTCA Macca Tela K roay M YBEIMYHBACTCS IPHUMEPHO B 4 pa3a K JBYM
roaaM. YBEJIUYCHHE AIHHBL U MAacChl TENa UACT MPUMEPHO C OJUHAKO-
BOH CKOPOCTBhIO. MakCHManbHOEC TOIUYHOC VBEIUYCHHE MAcChHl TEa
HAOMIOAACTCS Y MOAPOCTKOB. Y NCBOUCK Ha 13-M, a y MaibuuKoB - Ha 15-
M roay kn3HH. Macca Tena yBenmmumsaeresa 1o 20-25 mer, a 3ateM cra-
ommmsupyercs. CtaOusipHas Macca Teia 00bIHO coxpansetcs 10 40-46
JeT.

3a mocnexuue 100-150 ner HaOmogaetcs yekopenue MopdhodyHK-
LHOHAIBHOTO PA3BUTHS U CO3PEBAHMS BCETO OPraHU3Ma v ACTCH U MoJ-
POCTKOB (akceiepauus), KOTOpas B OOJBIICH CTCIICHH MPOSBISICTCS B
SKOHOMHMHYECKH Pa3BUTHIX CTpaHax. Tak, Macca Tena y HOBOPOKICHHBIX
JETCH 3a cTonmeTue Bo3pocaa B cpeaaeM Ha 100-300 r, y rogoBaibeix - Ha
1500-2000 r. Jlnwaa Tena Bo3pocna Ha 5 cM. [lnmnHa Tenma aeted B me-
PHOJBI BTOPOTO JETCTBA M Y ITOAPOCTKOB yBeanmumiachk Ha 10-15cm, ay
B3POCIBIX MYKUHH - Ha 6-8 cM. YMCHBIIHIIOCE BPEMS, B TCUCHHUC KOTO-
POro BO3PAcTACT AJTHHA TEJIA YETIOBEKA. BRICTpee HAeT meuxuiIeckoe pas-
BUTHE, TIOJIOBOC CO3PCBAHHE.

Ctpoenue Tena B 3penoM Bospacte (22-60 net) u3MeHsIeTCs Malo,
a B moxkunoM (61-74 roxa) u crapueckoM (75-90 net) mpocieKUBAKOTCS
XapaKTePHBIC [T 3THX BO3PACTOB MEPECTPOHKH, KOTOPEIC H3YYACT CIIe-
OHanbHas HayKa - eepormoiiozus (0T rped. geron — crapuk). Bpemen-
HBIC TPAHULIBl CTAPCHHS BAPUPVIOT B ITHPOKHX MPEACIaxX V Pa3IHIHbIX
HHIUBUAYYMOB. B crapueckoMm Bo3pacTe MPOUCXOJUT CHIDKCHUE aJar-
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TAI[MOHHBIX BO3MOJKHOCTEH OpraHu3Ma, H3MeHeHue MopdodyHKIHO-
HAJIBHBIX [TOKA3aTEICH BCEX aNapaToB U CHCTEM OPTaHOB, CPEAH KOTO-
PBHIX BasKHEHIIAs POJIb NIPUHALICKUT HIMMYHHOM, HEPBHOM U KPOBEHOC-
HOH cucTeMam.

AKTUBHBIH 00pa3 *KU3HHU, PETYILIPHBIC 3aHATHS QU3HICCKOHN KYIb-
TYpOH 3aMeATIAIOT npouece ctapeHus. OQHAKO 3T0 BO3MOXKHO B Mpee-
7ax, 00OyCIOBJICHHBIX HACTICACTBCHHBIMU (DaKTOPaMH.

Honamue «Hopma» 6 buonozuu

Hopuanvhviv CHUTAIOT TAKOE CTPOCHUE TEIIA YETIOBEKA, €TO Opra-
HOB, KOT1a BCTPCUAKOTCS Y OONBIIMHCTBA U (YHKIIHMH UX HE HAPYLICHBEI.

Hnoueuoyanvuaa uzmenuusocms (BapuUaHTBI HOPMBI) — MOpP(hO-
(YHKITHOHAIBHBIC OCOOCHHOCTH, KOTJa Macca Teja, POCT, TEAOCTIONKE-
HHE, THTCHCUBHOCTh 0OMEHA BELICCTB OTKIOHSIOTCS B TV HITH HHYIO CTO-
POHY OT HanOOJEE YaCTO BCTPEUAIOLIMXCS MOKA3ATEICH.

CUNBHO BBIPKCHHBIC OTKJIOHCHMS OT HOPMAJIbHOTO CTPOCHUS
HA3BIBAIOTCS aHOMANUIMH (OT rped. anomalia — HENPaBHUIBHOCTh, HE-
HOpPManbHOCTB). ECii aHOManms uMeeT BHEIIHEE MPOSBICHUS, HCKaXKa-
IOLICE BUJ YETIOBEKA, TO TOTAA FOBOPSAT O MOPOKAX Pa3BHTHUA, 00 ypoa-
CTBAX, MPOUCXOKACHHUE U CTPOCHHE KOTOPHIX HU3YYACT HAayKa mepamo-
noeus (ot rpeu. teras — ypon). TeparoreHsr ACHCTBYIOT B TCUCHHE OMPE-
JCJICHHBIX KPUTHYCCKUX NMEPUOA0B. PazHble opraHbl HIMCIOT pasaHIHbIC
kpurnueckue nepuonsl. Cepaue dopmupyeTces Mexkay 3-i u 4-i Hene-
asmMA. MO3T U CKEJET YyYBCTBHTCIBHBI K BPEIHBIM BO3ACHCTBHAM IIOCTO-
SIHHO, HAYHHA ¢ 3-H HEACTH MOCIC 3a4aThs 10 KOHUA OCPEMEHHOCTH.

Bo3pacmuas nopma — COBOKYITHOCTb CPEIHECTATUCTHUCCKHUX Ma-
PaMeTPOB, XapakTepu3viomux MophoyHKIMOHATBHBIE OCOOCHHOCTH,
OHOOTHYCCKUX ONTHMYM (YHKLIMOHHPOBAHUS CHCTEM, 00OCCIICUHBAO-
mas aIcKBaTHOE PeardpoOBaHUC HA BHCITHHE (PAKTOPEI OPraHu3Ma.

B TeueHune mepBoro roaa JKU3HH MOCIE POKICHHS POCT peOCHKa
yveenuuuBactes Ha 21-25 cM. B mepuoas! pannero u nepsoro aetcrsa (1
rog-7 JeT) CKOPOCTh POcTa OBICTPO YMEHBINACTCS, B HAYAJC MECPHOIA
Broporo aetcrsa (8-12 net) ckopocts pocra cocrasmsieT 4,5-5,5 ¢M B
roj, a 3atem Bospacraet. B moapoctkoBom Bospacre (12-16 net) roguu-
Has NpHOaBKa ATHHBI TEJIa Y MATBYHKOB COCTABIACT B CPEIHEM 3,8 CM,
y AeBoduek — okouo 5,7 cm Macca Tena k 5-6 Mecsanam 1mocne poxAcHUA
VABAaUBACTCA. Y TPAUBACTCS Macca Tela K roAy M VBEJIUYHUBACTCS IIPH-
MeEpHO B 4 pasza k aByM rogam. Macca Tena yeemmausactes 10 20 - 25
aet, a 3areM cradunuzupyercs. CtabunpHas Macca Tena oOBIYHO CoXpa-
Haercsa 1o 40-46 ner.

43



Ipooonscumenvrnocms rHcusznu

CpenHss npoIOKUTCIBHOCTD JKU3HH YETOBCKA — HEIMOCTOSHHAS
BCJMYMHA U 3aBUCUT HE CTOIBKO OT OHOJIOTHYECKUX (aKTOPOB, CKOIBKO
OT COLIMATTBHBIX.

CpeaHsis MPOIO/DKATEIBHOCTD KU3HH HACSICHUS 3eMITH 00y CIIOB-
JeHAa MHOTHMH (pakTopamu: HH(PEKLUHOHHBIMH OOJE3HAMH, ACTCKOU
CMEPTHOCTBIO, BOWHAMH, 9KOHOMHUYCCKUMH Katactpodamu u ap. Y mro-
JCH, KaK MPaBHJIO, XKU3Hb OOPHIBACTCA MPEKICBPEMCHHO B PE3VIbTATS
0oe3HeH, HECUACTHRIX CAYYACB U APYTUX HPHYUH.

Tounoe onpeaeacHUe OHOMOTHYECKOTO BO3PACTA CI0KHO, TIOTOMY
YTO OTACTbHBIC MPU3HAKU CTAPOCTH MOSIBISAIOTCS B PA3HOM XPOHOJIOTH-
YECKOM BO3PACTE M XapaKTCPH3VIOTCS PA3IHMIHON CKOPOCTBIO HapacTa-
Husl. CyMMapHBIH pe3yiabTaT MHOTOUHCICHHBIX YACTHBIX MPOSBICHUH
CTapeHHsT HA YPOBHE LICJIOCTHOIO OPraHH3Ma CBA3aH CO CHIDKCHHEM
JKU3HECTIOCOOHOCTH 0COOU B CBA3H € BO3PACTOM, YMEHBIICHHEM 3 dek-
TUBHOCTH aJalTALIMOHHBIX MEXaHHU3MOB.

CkopocTe HapacTaHWs W BBIPAKCHHOCTh M3MCHCHHU B MPOLIECCE
CTapeHHs] HAXOATCS IMOJ TCHETHYCCKMM KOHTpOIeM. MakcumanbHas
MPOJOJLKUTEIBHOCTD dKHU3HHU — BHIOBOM MPH3HAK. Y CJIOBUS KU3HH BIIH-
SFOT Ha Ipouecc cTapeHus. [ [peskaeBpeMEHHOE CTapeHUE CBA3aHO C BIIH-
STHUEM COLIMATBHBIX (PAKTOPOB M GOIC3HIMH.

[lepron ctapoctn — cTapeHHe — NpPEeACTaBIACT cODOM 3aKOHOMEP-
HYIO CTaJMIO HHIUBHIYATBHOTO PA3BUTHS, CBOUCTBEHHYIO BCEM JKUBBIM
OpraHu3Mam.

Hayka o ctapoctu — reponronorus (rped. geron — ctapeu, /ogos -
HAYKa) BRISCHSICT OCHOBHBIC OHOJOTHYCCKUC U COLIMATPHBIC 3aKOHOMEP-
HOCTH CTapCHHA U JACT PEKOMCHIALNH O HPOJICHHUH JKH3HH.

T'epuampus — yucHuEe 0 HOpMAIU3alWU (PH3HOIOTHUCCKHUX IPO-
LECCOB B CTAPOCTH U JICUCHHUHU 3a00ICBAHNN, MOSBISIOINXCS TPCHMY-
LICCTBCHHO B CTAPYCCKOM BO3PACTE.

WNaveHeHms1, BOZHUKAIOIIUE MPU CTAPCHUH, MPOHCXOAAT HA BCEX
(YHKIHOHATBHO-CTPYKTYPHBIX VPOBHIX — MOJCKYIIPHOM, CYOKIETOY-
HOM, KJIETOYHOM, TKAaHCBOM, OPTaHHOM, OPTaHU3MCHHOM.

CrapocThs HACTYHACT B MOCTPEIPOIYKTHBHOM IEPHOAE OHTOICHE3a
U XapaKTCPU3YCTCsl BHCIIHAMH U BHY TPCHHUMH MPU3HAKAMH.

B Monozom opraHu3Me akTHBHO HAYT OOMEHHBIC HPOLIECCHI, POCT
opranos, cuates PHK, JIHK, AT®, Genkos.
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B crapoctn ymMeHbIIACTCS HHTCHCUBHOCTh CHHTETUYCCKUX MPOLIEC-
coB, cunte3 AT® magacT, YMCHBIIACTCS COACPIKAHHUE BOJABI B IIUTO-
IUIA3ME, M3MCHSIOTCS CBOWMCTBA LIUTOIUIA3MEL, HMPOUCXOIUT CHUXKCHHC
aKTUBHOCTH (pepMeHTOB. Oprassl NEpeCTarOT PACTH | MOJBEPraroTcs 00-
patHoMy paszeuTHiO. CHIKAIOTCS (DYHKLHOHATBHBIC CIOCOOHOCTH BCEX
cucteM. CHIDKAeTCS HEBOCIPUUMYHBOCTD K HHPCKIIMOHHBIM OOJIC3HIM,
nagacT crnocoOHOCTE K pereHepanun. M3Mensercs noxoaka, ocaHka, mo-
ABISICTCSL CCAMHA, ODOJBICCHUE, KOXA TEPsCT SNACTHIHOCTD, 3aMECTHBI
MOPIIUHBI, CHIDKACTCS PabOTOCIOCOOHOCTD, c1a0eeT NaMAITh.

Pazmuuaror ¢uznonorndeckyo (OHOJOTHYSCKYIO) U IMPEIKIACBPE-
MEHHYIO CTapOCTb.

Teopuu cmapenus

Jns BBISICHCHHS IPUYHH HACTYILICHIS (PU3HOTIOTHUECKOH CTapOCTH
co3xaHo MHoro teopuil. COBpeMEHHbBIE MPEACTABICHUSA O MEXaHH3MaxX
CTapeHMs CBSA3aHBI C HAKOIUICHHEM MYTAITHOHHBIX [C€HOB, HPUBOISIINX
K cHHTE3Y Ac(eKTHEIX OenkoB. M3MEHEHHSI HA MOJICKYIISIPHOM VPOBHE
NPUBOJAT K (YHKUHOHATBHBIM HApPYLICHMSAM Ha OOIEC BBHICOKOM
VPOBHE.

CornacHo mporpaMMHBIM THIOTE3aM, CTAPEHUE ONPEACICHO T'¢HE-
THYCCKH. DTH THIOTE3H OCHOBBIBAIOTCS HA TOM, UTO B OpraHu3Me pyHk-
LHOHHPYIOT CBOCOOPA3HBIE «4achl», B COOTBETCTBHU C KOTOPBIMH OCY-
MICCTBIBIIOTCS BO3PACTHBIC H3MEHCHHUS, MEXaHHU3M KOTOPBIX HE SCCH.

XoT4 eIUHOH TEOpUH CTApCHHS CLIEC HE CO3JaHO, NPUYHHA CTape-
HHSl CBSI32aHA C BO3PACTHBIMH M3MCHCHHMSAMH B TCUCHHC BCCH MKH3HH HA
BCEX YPOBHIX OPTraHH3aLHH.

Bronoruueckuii CMBICT CTAPEHHUS B TOM, UTO OHO JENIACT HEH30EeK-
HOU cMepTh. bes cmeptr He ObLTO OBI CMEHBI MOKOJCHHH - OJHOU U3
[VIABHBIX MPEANOCHIIOK SBOTIOLHOHHOTO MPOLIEecca.

CMepTh — 3aBEpIIAIOIININ STAIl OHTOTEHE3a. Y YENOBEKa Pa3InIaoT
CMEPTh KITHHHYECCKYIO U OHONOTHYECKYIO.

KonTpoabHbie Bonpocel

1. Kakue OCHOBHBIC 3TaIlbl HHAWBUIYAJIbHOTO PA3BUTHS BBI 3HACTE?

2. JlaliTe XapaKTEPUCTUKY NMEPUOAUBALUH MJIAICHYCCTBA.

3. Kakue n3MeHEHUSA MPOUCXOAAT B CPEAHUM M KOHCUHBIN MEPUO PA3BUTHA
pcoOcHKA?

4. PackpOiTe MOHATHE «AKCETCPALD».

5. Kakas Hayka W3yJaeT mpoIecc CTApCHU YeIoBeKa?

6. Packpotite mowsarue «Hopma» B Onoorun?

45



3ansTue S. Peryjupyromue cucremsl oprannzma. HeppHo-ry-
MOPAJIbHASL peryJasinust

Henn 3aHATHS — H3YIHTH CTPOCHAC H COCTAB PETYIHPYIOILCH CHCTEMBI Opra-
HH3MA. PaccMOTpeTh HepBHO-TYMOPAJIBHBIC PETY JIALHA.

OpraHsl ¥ TKaHU OOBCAMHEHBI PETYIUPYIOIUMH CHCTEMAMH Opra-
HOB: TYMOPaNTbHOH K HepBHOW. HepBHAs 1 ryMopasbHas peryssIums ocy-
LICCTBILICT B3aMMOCBA3b U COINTACOBAHHYIO paboTy BCEX CHUCTEM Opra-
HOB. B cBs3H ¢ 3TUM oprannsM GYHKIHOHHPYET KaK CAHHOE LIEJIOE.

I'ymopansuas pecynayus — Peryisimus 3a CUCT XUMHYCCKHX Be-
[ICCTB; OCYLICCTBISICTCS dYepe3 KHIAKUEC CPEOsl OpraHu3Ma (KpoBb,
1uMQy U TKAHEBYIO KHUIKOCTH).

Dbuonocuuecku axmuenvie eeujecmea OKa3bIBAIOT 3HAYUTEIIBHOC
¢duznonIornyeckoe JeHCTBUE B OUCHD MAJBIX KOHLEHTpauusax. Bripaba-
TBIBAIOTCSl MHOTMMH KJICTKaMH opranusma. Yacto OblcTpo paspyiua-
IOTCA, JEHCTBYS TOJNIBKO Ha COCENHHE KJIETKH. MOTYT MOCTYIIaTh W3
BuenrHe# cpeast (CO», BUTAMHUHBI).

Kenesvl gueutneli cexpeyuls (IK30KPUHHBIC) UMCIOT MPOTOKH IS
BBIBOAA cEKpeToB. [IpuMepsl: Cle3HEIC, CIIOHHBIC, OTOBHIC U APYTHE
JKEIIC3HI.

Henesvl enympenneti cexpeyuy (3HIOKPUHHBIC) HE UMCIOT CIIEIIH-
ANBHBIX MPOTOKOB U BBIACIIOT HEMOCPEACTBEHHO B KPOBb OCOOBIC BE-
mecTBa — copmonsl. [IpuMepsl: IUTOBUAHAS, BUIOYKOBAS JKENE3bI, TH-
no¢uz u gp. CormacoBaHHOCTE PAOOTHI JKENIE3 BHYTPCHHEH CCKPELIUM
JOCTHTACTCS CTUMYIHPOBAHUECM HIIH YTHETCHHEM TOPMOHAMH OJHOM
JKENIE3bl Pa0OTHl APYTOW SKENE3bl, a TAKXKE B3aNMOICHCTBHEM C IICH-
TpanbHOU HEPBHOU CHCTEMOM.

Hepgnas pezynsyus Qynkyuii opeanuzma

a) HepeHBIH UMITYIbC — SICKTPHYCCKHHA CHTHAN, BOHUKAIOIIUH B
HECPBHOM KIIETKE B OTBET Ha €€ pasapakeHue. Bo3OykacHre BOZHHKACT
B CIICLIMAIbHOM YyBCTBUTEJIBHOM KJIETKE — PELIENITOPE U 3aTEM Iepea-
€TCS B LICHTPATIBHYIO HCPBHYIO CUCTEMY.

0) HepBHas cucrema peryaupyer paboTy OpraHoB, TOPMO3SI HIH
CTUMYITHPYA WX (PYHKLIHOHUPOBAHHE.

B) CBs3aHHAs C BHEIIHEH cpeol, HepBHAS CHCTEMA MOUUHICT pa-
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llenmpanvuvie dcenesvl — runorasamyc, 3mudu3 u runopus. OHu
OCYILECTBISIOT KOHTPOIb 3a ACATEIBHOCTBIO IPyrux (mepudepude-
CKHX) 9HIOKPHHHEBIX KEIE3;

Iepughepuqeckie — OCYIIECTBILIIOT HEMOCPEACTBCHHBIH KOHTPOIb
3a BKHEHINUMH (PYHKLHAMH OPTaHU3Ma.

I1o ypoeHio cmpyrkmypHoi opeanu3ayuiL:

- IHOOKPpUHHBIE OpeaH bl (LIUTOBUAHAS U MAPAIUTOBUIHBIC XKETC3HI,
HAAMOYCUHUKH, runodus, saudus);

- 9HOOKPUHHBIE OMOeibl WA TKAHH B COCTABE OPTaHOB, COUCTAIO-
IIUX SHAOKPHHHBIC M HE3HIOKPUHHBIC (PYHKUUHU (THIIOTATAMYC, OCT-
poBku JlaHrepranca Mo KETyIOYHOW JKEJIE3bl, PCTHKYIOIMUTCINA U
tenbua ['accang B Tumyce, k1eTkd CepTonu U3BUTHIX KAHATBICE SHYKA
U GOTTUKYISAPHBIH SIUTCIAH IHIKA).

Ouooxkpunnas cucmema ACTIONb3YET TOPMOHEI (0T rped. hormao —
mpoOy>KAaTh, aKTHBU3UPOBATH) AT TICPEIAYH CHTHATOB OT OJHUX KJIc-
TOK K JPYTUM 0COObIC XUMHUUCCKUE BELICCTBA.

[To xuMHUECKO CTPYKTYpE TOPMOHBI MOAPA3ACILIIOTCS HA TPH
TPYIIIBL:

MMPOU3BOAHBIC AMHUHOKUCIOT (aMHUHBI U HOJATHPOHHHEIL), OCJIKOBO-
MCTITHAHBIC TOPMOHBI (HEOOMBIINE METITHABI, TIMKOTIPOTCHUHBI, OC/IKH),
creponabl. OTIEIPHOE MECTO 3aHUMACT OOLIHPHOE CEMEHCTBO 3HKO3a-
HOUJOB, K HAHOOIEE N3BECTHBIM M3 KOTOPBIX OTHOCAT MPOCTATTIAHIUHBI,
TPOMOOKCAH U ICHKOTPUCHBI.

- benxu u nonunenmudsbl - TOPMOHBI THITO(H3A, TUIIOTANAMYCA, TIOA-
JKEITY JOUHOH KENEe3bl  HEKOTOPBIX JPYTHX JKETe3;

- NPOU3600HBIE AMUHOKUCAON - TOPMOHBI IMHUTOBHIHON KEIC3bI
(THPOKCHH ¥ TPHHOATHPOHUH), TOPMOH MO3TOBOT'O BEIICCTBA HAATIOUCY-
HHKOB aJPCHAITNH, CCPOTOHHH, BRIPAOAThIBACMBII MHOTUMH SHIOKPHH-
HBIMH JKEJIC3aMH U KICTKaMH, U Ap.;

- cmepoudsl (IPOU3BOTHBIE XOJICCTCPUHA) - TOJIOBBIE TOPMOHEL,
TOPMOHBI KOPBI HAATIOUCHYHHUKOB, BUTaMUH D, (kanpuTpHom).

[Tonagas B KpoOBb, TOPMOHEI C €€ TOKOM JOCTUTAIOT PEIYIHPYEMBIX
KIICTOK, TKAHCH, OPraHOB, KOTOPBIC HAZBIBAKOTCS MUULCHAMU.

Ocobennocmu oelicmeus 20pMOHO8 8 Op2AHU3ME

I'opmownst (rpey. hormaino — npuUBOAUTE B ABMKCHUE, TIOOYKAATH)
— rpynna GHOJOTUYCCKU aKTHBHBIX BEIIECTB, CHHTEC3UPYEMBIX H CEKpe-
THPYEMBIX:

a) cOOCTBEHHO JKENe3aMU BHYTPCHHEH CCKPELNH (HAMPUMEp, IIH-
TOBUIHOH JKEIC301);
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0) PHIOKPUHHOH TKAHBIO OPraHOB, BHIIOTHSIOLINX ¥ HESHAOKPHH-
HbIC (PVHKIUH (HATTPUMED, TOIKETYI0OTHOH HKENC3HI);

B) SHIOKPUHHBIMH KIETKaMH, UG HY3HO BHE TIPEAETIOB OTHOTO Op-
rana (aampuvep, APHUD-cucteMBl MUINEBAPUTETBEHOTO TPAKTA, KICT-
KaMH MPEACCPANS).

l'opMoHanpHas perynsaius — HAPABICHHOS U3MCHEHHE (PU3HOIIO-
IHYCCKUX (YHKIUH, 00YCIOBICHHOE ACHCTBHEM FOPMOHOB U OHOIOTH-
YECKH aKTHBHBIX BEIIECCTB. |'OopMOHanbHas peryisuaus (H3HONIOrHIe-
CKHX IMPOLIECCOB SBISICTCS CICHUATU3UPOBAHHOMN (DOPMOIT ryMOpaibHOM
perymsuun. ['opMOHBI 0CIa0SMIOT WIK YCHIUBAKOT ACHUCTBUC HEPBHOU
CHCTCMBI HA TCUCHHE (PU3HOTIOTUYCCKHX MPOLIECCOB, & TAKKE JCHCTBYIOT
CaMOCTOATEIBHO.

Jlucmanmnuviii xapaxmep Oeiicmeusi. I'OpMOHBI IEHCTBYIOT Ha
()YHKLIMH OPTraHOB, PACIONOKEHHBIX HA 3HAYUTCIBHOM PACCTOSHHH OT
TOH KENE3bI, B KOTOPOH OHU 00OPA30BAITUCH.

Cneyudhuunocmo Oeticmeus copmonog. OUpeacneHHbIC TOPMOHBI
OKa3BIBAIOT PETYIUPYIOLICE BIMIHUE HA OMPEACICHHBIC MPOLICCCHI.

Y GOMBIIMHCTBA TOPMOHOB OTCYTCTBYET BHAOBAS CIICHU(PHIHOCTb.
Bricokas akTHBHOCTb B MaNbIX 103aX. bHOTOrH4eckas akTHBHOCTh rop-
MOHOB IMPOSBISICTCS B OTHOCUTEIBHO MATOH KOHLCHTPALMHU 3THX BEILE-
CTBA ¥ OKA3BIBAIOLIUX BEIPAXKCHHBIH 30 (eKT. | OpPMOHBI OKa3bIBAIOT CBOC
BIIMSIHUE, HAXOMICh B KPOBH B KOHUEHTparwu 107-10"12 mosb/1.

Cpasnumensio Ovicmpoe paspyuienue eopmonoe mransmu. Lop-
MOHBI OBICTPO Pa3pYLIAIOTCS TKAHAMH, ITOITOMY JKEJIC3bl BHYTPCHHCH
CCKPCLUH JOKHBI BHIPAOATEIBATE HX MMOCTOSHHO.

Bsaumooeiicmeue eopmonos ¢ kiemrxamu

[To ciocoby nepeaaun nabpOpMALIN BBIICIIIOT Yy TOKPHHHOE, H30-
KPHHHOE, MAPAKPHUHHOE, TCICKPHHHOE U HEHPOKPHUHHOE ACHCTBHE rop-
MOHOB.

AymoKpunnoe IEHCTBUC OKa3bIBAIOT TOPMOHEL, BEICBOOOKIAFOLIH-
€CS U3 CCKPCTUPVIOWECH KICTKH U ACHCTBYIOMINC HA Hee ke, M3okpuHHO
JCHCTBYIOT CEKPETHPYEMBIE BCIICCTBA, NMEPECHOCHUMBIC OT KJICTKH K
KJIETKE MO KOHTAKTaM UX MOBEPXHOCTEH.

Hapaxkpunupim nefictBueM oONaarOT BELIECTBA (TKAHEBBIC TOP-
MOHEI), NOCTYIAILINEC U3 CCKPCTHPYIOIICH KICTKH B MEXKKICTOYHOC
MPOCTPAHCTBO M BIMSIOIINC MyTeM MECTHOH AnG(Y3HHN HA COCCTHHC
KJICTKH.

Tenexkpunnoe (Oucmanmnoe) AeicTBYC (HA 3HAYUTSTIBHOM YAAJIC-
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HHH OT MccTa 00pa3oBaHHs) OKA3BIBAIOT FOPMOHBI, KOTOPBIE HPHHO-
CATCA K KIIETKaM — MUIICHAM C TOKOM KPOBH. J{UCTAHTHBIM CHUT'HATTBHBIM
JaeicTBHEM 001aJar0T BCE TPAAHIIMOHHBIC TOPMOHBI JKEJIe3 BHYTPEHHCH
CEKPELIHH.

Heiipoxkpunnoe nevicteue obecneunBacTcs HEHPOCEKpeTaMu Oelt-
KOBOW M IENITHIHOU MPHUPOABI, KOTOPHIC BEICBOOOIKIAIOTCS U3 OKOHYA-
HUW HEUPOCEKPETOPHBIX KIETOK.

B mpenenax LIHC perynsaTopHele menTHAbl OKa3bIBAIOT TUO0 KO-
POTKOIUCTAHTHOE ACHCTBHE HA MHOTHEC HEHPOHBI, THOO JIOKATBHOC — B
001acTH CHHANTHYCCKUX OKOHYAHUH HEHPOCEKPETOPHBIX BOJIOKOH, HE-
PEIKO COCYIIECTBYS C OCHOBHBIM MEIHATOPOM.

Peyenmopor copmonoe — cienyiaibHbIC KJICTOYHBIC OCIKOBBIC MO-
JICKYIIBL, COACPIKAIINE BHICOKOCTICLIM(PHICCKHUE TOKYCHI TS CBA3BIBAHUS
TOPMOHOB.

Penientopsl ropMOHOB TOKATH3YIOTCS KAK HA IOBEPXHOCTH KIICTOK,
TaK ¥ BHYTPH HUX. Perientopsl CTEpONAHBIX TOPMOHOB JIOKATH30BAHbI B
aape. OHH HIMEIOT UTO30IBHOC MMPOUCXOMKACHHE, HAKAIUTUBASICH B SAAPE
BTOPUYHO B PE3YJbTATC NMEPEXOJa B HETO MOPMOHPELENTOPHBIX KOM-
IUIEKCOB M3 IIUTO30IS.

Penienropsl THPEOUAHBIX TOPMOHOB MPEACTABICHB HECKOIBKHUMHU
HE3aBUCHMBIMH ITyJIAMH SACPHBIX, HATOILIA3MATHICCKHX, MUTOXOHIPH-
ANBHBIX PELCNTOPHBIX OCITKOB H, BO3MOXKHO, OCIKOB ITA3MATHICCKHX
MeMOpaH.

Penienropsl menTUAHBIX TOPMOHOB U KaTEXOJIAMHUHOB - MeMOpaH-
Hele peuenTopbl. OHM aCHMMETPHYHO BCTPOCHBI B ILIA3MATHUCCKYIO
MeMOpaHy; UX V3HAOWUH $parMECHT OPHECHTHPOBAH K HAPYXKHOH 1O-
BEPXHOCTH, B CTOPOHY MEKKJICTOYHOTO pocTpaHcTea. B MeMOpaHe oHl
CHOCOGHBI COBEPILIATh MPOAONBHEIC U MOTICPEYHBIC JBHKCHUS. BrICOKOI
MOABIKHOCTBIO 00IAAI0T MHCYIMHOBBIC PELIENTOPHI, COBEPIIAs JIaTe-
PATBHBIC U «IIOTLIABKOBBICY», & TAICKE BPAINATCIBHBIC ABIKCHUSA — TO B
HAMNPaBJICHAH BHEKJICTOYHOrO, TO B HAINPABICHUH BHYTPHKICTOUYHOTO
MPOCTPAHCTBA.

Penenius ropMOHOB oApa3aeseTcs Ha 1Ba THIIA!

- NOBEPXHOCMHbBIT (MEMOPAHHbBILL), IPU KOTOPOM C MEMOPaHHBIMH
peLEnTOpPaMH B3aUMOICHCTBYIOT OCTKOBBIC M TICNITHAHBIC TOPMOHBI, Ka-
TEXOJIAMHHBI, IPAKTUIECKH BCEC THCTOTOPMOHBI U HEHPOMEANATOPBI;

- GHYMPUKIEMOYHbLI, TIPA KOTOPOM B PA3HBIX BAPHAHTAX C LIUTO-
IUIA3MATHYSCKUMHE U SACPHBIMH PELENITOPAMH CBSI3BIBAIOTCS CTCPOH -
HBIC ¥ THPECOUAHBIC TOPMOHEI.
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Mo3kHO BBIACTUTE 2 OCHOBHBIX MCXAHU3MA ACHUCTBUSA TOPMOHOB:

1-il mexanusm — beaxoevie u nenmuoHble TOPMOHBI CBA3BIBAIOTCS
Ha MOBCPXHOCTH KJICTOK ¢ KOMINUICMCHTAPHBIMU CMY PCLCIITOPAMU U U3~
MCHSIIOT POCTPAHCTBCHHYIO OPHEHTALHIO perenitopa. [locnegHue sis-
FOTCS TPAHCMEMOPaHHBIMH OCIKAMH U COCTOAT U3 PCLEITOPHON U Kara-
mutrdeckor acTh. [Ipy cBA3BIBAHMN C TOPMOHOM aKTHBHPYETCA KaTa-
JUTHYCCKAL CY6’I>C,Z[I/IHI/ILIa, KOTOpad HaAYNHACT CUHTC3 BTOPUYIHOIO IIO-
cpeanuka (MecceHmKepa). MecceHKEp aKTHBHPYET LETbIH Kackax
(bepMCHTOB, uTO0 BCACT K USMCHCHUIO BHYTPHUKIICTOYHBIX IPOLICCCOB.
Hammpumep, aaeHUmaTIHKIa3a BhIPA0ATHIBACT [UKINICCKHH aICHO3HH-
moHo(ochar, peryTupyIOIHi psa IpoeccoB B kieTke. [lo manHOMY
MEXaHU3MY (YHKIHOHHPYIOT TOPMOHBI OSITIKOBOI MPHUPOIBI, MONCKYIBI
KOTOPBIX I‘I/I,Z[pO(bI/IJ'ILHbI " HC MOTYT NPOHUKATDH UYCPC3 KICTOTHBIC MCM-
OpaHsl;

2-1i MexaHu3M — CTEPOWIHBIE TOPMOHBI IPOHHUKAIOT B KICTKY, CBA-
3BIBAIOTCS C OCIKOM-PELICIITOPOM U BMECTE C HUM MOMAIA0T B SAPO, TS
UBMCHAKOT aKTUBHOCTb COOTBCTCTBYIOIIUX I'CHOB. 3TO BCACT K U3MCHC-
HHIO METa0OIH3Ma KIICTKH. DTH 5KE TOPMOHBI MOT'YT JCHCTBOBATE HA OT-
JeTbHBIE OpraHe/Ibl, HanpuMep Muroxonapuu. Ilo atomy mexanmsMy
JEUCTBYIOT SKUPOPACTBOPUMBIC CTEPOMIHBIE U TUPEOUIHBIE TOPMOHBL,
KOTOpBIC Onarofaps JUIOTPOIHBIM CBOWUCTBAM JICTKO MPOHHKAKOT
BHYTPb KJICTKH Uepe3 ¢ 000I0UKY .

KonTpoabHbie Bonpocel

1. KakuMu perympyrOIUMHA CHCTCMAMHE 00BCIMHCHBI OPTAHBI H TKAHH YCJI0-
Beka?

2. B ueM cocTout HepBHAS perysinus QyHKIuit opramuzma?

3. Onummre CcXeMy HCPBHO-TYMOPANBHOH PETyIIOUH (DPH3HOIOTHICCKHX
(yHKIMI YenmoBeKa?

4. Kak »HIOKpPHHHBIC >XEIE3bl KIACCH(UIMPYIOTCA IO HEPAPXHUCCKOMY
TIPHHOHAITY ?

5. Kakue 0coOeHHOCTH ACHCTBHSA TOPMOHOB B OPTaHM3ME YCJIOBEKA BHI 3HA-
ere?

6. KakoB mpyHIHIT B3aUMOACHCTBHS TOPMOHOB C KJICTKAMH CYIICCTBYHOT?
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Tabmuna 1

JHAOKPUHHBIE JKeJie3bl YeI0BeKa H NX 3P PeKThI

Hazpanme | Hcrourmk I"maBHBIE D deKrTh
1. Onuzonenmudvut
Tupeombepun T'urnoranamyc CTUMYIBIIMS CUHTE3a TUPEOTPOITHOTO TOPMOHA
TiepetHel loreit tumodrsa
JIromGepun T'uroranamyc CTUMYISIIUS CHHTE3a JIIOTCHHU3UPYIOIIETO Top-
MOHa TIepeIHel Jolell rumodusa
Bazonpeccun 3ayuss g0t - | [oBBITIeHNE KPOBSHOTO JIABJIEHUS B PE3yJIbTaTe
nousa CY’KEHHS MENIKIX KPOBEHOCHBIX COCYIOB.
YcwieHHas peaGcopOIst BOJIBI B IIOUEUHBIX Ka-
HAJIbIAx
ComaroctaTiH T'umotanamyc TloaBneHme cekpermy coMaTOTPOIIMHA IIepei-
Heil nonelt rumodmza
benxu
WucynuH bera-knetkn YTrimsarys YriieBoJOB (BKIIIOUas 3axBar TIHo-
TIOJTKEITy JOUHOH KO3BI KJIETKaMH ).
KeJe3bl Crumyrsiiust GeTKOBOTO CHHTE3A.
CTUMyIBSIIIMSL  CHHTE3a JIMIIHJOB B KHUPOBBIX
KIIETKax
CoMaToTpOIHH Tlepemrstt onst | CTUMYIIPYET CHHTE3 B IIEUEHH COMATOMEIUHA-

ruroduza

1, BBI3BIBAIOIIETO POCT MBI U KOCTEH.
CtumymupyerT JTUQPEpeHITMPOBKY  SKHUPOBOIH,
MBIIIEYHON U XPAIEBON TKAHU

ComMatoMenuH-1

I'maBupIM 0Gpa-
30M II€YEHb

Poct xocTHOI U MBIITIEUHOH TKaHH.
Bimsrue Ha MetaGomusMm docdopa, Ca?t, yr-
JIEBO/IOB U JIMIIHJIOB

AJIpEeHOKOPTHUKO- Tepemrsts monst | CTUMYIBIIMS CUHTE3a KOPTU30IIa KOPOil Ha/IIo-
TPOIHBIA TOPMOH | THIOdU3a YEYHUKOB.
(AKTD) OcBOOOXKICHAE KUPHBIX KUCIOT U3 KHUPOBBIX

KIIETOK

ITapatropmoH [TapanmuroBuji- | YcunmBaer pe3opOIHIO KOCTH, KaK CIIE/ICTBHE, -

HBIE JKeTIe3bl TIOBBIMIAET YpoBeHs Ca>t 1 pocdaTa B KPOBH.

VYewmusaeT peabeopOipo mouxamu Ca?t u Mg?*
" yMeHbITaeT peabeopbimmro docdara

DoTMKYIOCTH- Tepemrst gonst | CTUMYIBIIMS pocTa GOJUIUKYIOB SMYHUKA U CEK-

MYJIHUPYIOIHH Top- | TUIodu3a PELH MU SCTPa/AOIA.

MoH (OCT) CTUMYIBIIHS CLIEpMAaTOreHe3a B CEMEHHUKAX
JoTenHU3MpYIO- Tlepemrstt onst | CTUMYIBIIMS CO3PEBAHMS OOIUTOB, OBYJIIIMHU U
it TOPMOH | Tunodusa CEKPEIUH IIPOrecTePOHA SITUHUKOM.

(JI) CTUMYIBSIUS BEIpaOOTKHA TECTOCTEPOHA CEMEH-

HHUKaMHU
TupeoTportHbIit Tlepemrsit monst | CTUMYIBIIUS CHHTE3a THPOKCHHA B ITIUTOBUTHON
TOPMOH ruroduza Kernese.

OCB060)KZ[CHI/IG JKUPHBIX  KHCJIOT KHMPOBBIMA
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HccnenoBanus moKasplBatoT, YTO SHAOKPHHHAS CHCTEMA BKIIOYACT
HE TONBKO UCTHHHBIC JKCIE3bl BHYTPSCHHEH CEKPELIHUH, HO U MHOTO JpY-
I'HX TOPMOHAIIBHBIX CUCTEM B OPraHax M TKaHAX OPraHu3Ma, KOTOPBIC
BEIPa0ATHIBAIOT OMOJIOTHYCCKH AKTUBHBIC BELICCTBA C FOPMOHONOI00-
HBIM 3 (EKTOM; OHH PETYTHPYIOTCSA HEHPOIHAOKPUHHON CUCTEMON HIIH
JEUCTBYIOT ABTOHOMHO.

I'unogus ( rpey. Aypophysis - OTPOCTOK ) HUKHUN MO3rOBOH MpUa-
TOK, PACIIONOKCHHBIA YV OCHOBAHHS TOJIOBHOTO MO3ra B 0coOoM yrimybie-
HHH — TaK HA3BIBACMOM TYPCLIKOM CEJITE.

lNunodus npeacrasnseT cOOOU nAPEHXUMAMO3HbII OpeaH, COCTOUT U3
HECKOIIBKHX JONICH: d0eHocunogu3a (KeNe3ucTol WIH NMepeaHei oy,
okono 70% BceH Kene3wl), MPOMEKYTOUHOH JOMH U Heposunogusa
(aepsroit momm). Ilepenusst momst cekperupyet 9 ropmoHoB. B mepeaueit
J0JIC BHIPA0ATHIBAIOTCS B OCHOBHOM OCIKOBBIC W MOJIMIICHTHAHBIC TOP-
MOHBI, HAa3bIBACMbIC TPOMHBIMU T'OPMOHAMH, WIH TPONHHAMH, BCIC-
CTBHE HX CTUMYJIMPYIOIICTO JCHCTBHS HA PAA APYTUX SHAOKPHHHBIX JKe-
1es.

Qynkyuu cunoduza

- peryssuus ACATCIBHOCTH aJCHOTHUNO(H33aBUCHMBIX SHIAOKPHH-
HBIX JKEJIE3;

- HAKOIIIICHUE HECHPOTOPMOHOB THIIOTANAMYCA 8430NPECCUHA U OK-
CUMOYUHA,

- PEryasiuys MATMEHTHOTO M KHPOBOT'O OOMCHA;

- CHHTE3 TOPMOHA, PETYIUPYIOLICTO POCT OPraHu3Ma —CoOMaToOTPO-
s, CTT;

- BeIpaboTKa HeliponenTHA0B (3HAOP(HHUHOB).

Anughusz —HaxoauTes ryOOKO MO NOTYIIAPUIMEI OJIOBHOTO MO3Ta
MEXKIY MEPSIHUMH OyrpamMu 4eTBEPOXOAMHUS. Iuhu3 (IIHIITKOBUTHAS
JKEJIe3a) MaJICHBKAs Jkere3a Becero 150 mr.

- Haubonee axtuBHO 3mudu3 (YHKUHOHUPYET B MOJOJOM BO3-
pacte. [lpu crapeHun opran yMEHbIIACTCS, B HEM MOTYT OTKIIabIBATHCS
B BHAC KpUcTaioB (ocdaTel 1 KapOOHATHI KANBIHS, KOTOPBIC CBA3aHBI C
OPraHHYECKHM MAaTPHKCOM Pa3pVIICHHBIX KJICTOK (SnuuzapHeIN me-
COK).

- Omuu3 curTe3npyet okono 40 rOpMOHOB IENTUAHON MPUPOIB], U3
KOTOPBIX HAHOONCEC U3YUCHBI CEPOMOHUH U MEIamMOHUH — PETYIUPYIOT
«Ouonornueckue ace» opranuzma (puc. 20).
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B muroBumHOM Kenesze CHHTE3UPYIOTCS TOPMOHEI - HOTUPOBAHHEIC
Mpou3BoAHbBIC TUPO3nuHA. OHU 00BEAUHCHBI OOIIMM HA3BAHHUECM HOITH-
pouunsl. K HuM otrOCAT 3, 5, 3' — TpUlioATHPOHUH (TPUHOATHPOHUH,
T3)u 3, 5, 3", 5' — rerpatioaruponuH (T4), nnu Tupokcus. Tupeongnsie
TOPMOHBI — TeTpaioaTHpoHuH T4 n TpuiiogTrponuH T3 — perymupyior
OCHOBHOH OOMEH, a Takke MPOLECChl Pa3BUTHA, pocta U auddepeHuu-
poBKkH TKaHEH. THPEOUIHBIE TOPMOHBI YCKOPSIOT KataboIu3M OeIKOB (C
OJHOBPCMCHHOH aKTHBALIUCH M3 CHHTE3a), JKHPOB U YITICBOJOB, YBCIH-
YHBAIOT NMOTPeOICHUE KUCIOPOAa KISTKaMU. MUIICHIMH THPCOUIHBIX
TOPMOHOB SIBIIIFOTCS MPAKTHUCCKH BCE KICTKU OPraHu3Ma.

B muroBuIHOM Kene3e HaXoaATCs KICTKH, BhIpabaThIBAIOIIKE TOP-
MOHBI THPOKAIBLIUTOHHH, COMAaTOCTATHH U CCPOTOHHH.

TuporanvyumonuH TOHIWKAIOT YPOBEHb KaJIbLMI B KPOBU B pe-
3VIBTATE CTUMYJIILHHU KIETOK KOCTHOH TKaHH (octeodmactos). [Ipu
3TOM KaJbLUH OTKIAIBIBACTCA B KOCTAX, YTO MPUBOAUT K MX IMOBHIIICH-
HOU MuHepamuzauuy. OZHOBPEMEHHO THPOKATBLIUTOHUH CTUMYIIHPYET
SKCKPELHIO KaTbIUS MOUKAM.

Comamocmamun OJABTICT POCT H PA3MHOKEHHE KIIETOK, CEKpe-
LU0 PSIA IPYTHX JKENE3, 2 CEPOTOHHMH 001aJacT MHOKECTBEHHBIMH 3~
dextamu: peryiupyer (QYHKUHIO PAga SHAO- U 3K30KPHUHHBIX JKETE3,
MHKPOLHPKYSILHIO, (PVHKIIHH COCIHHUTEIBHOH TKAHH, IMMYHHBIX Peak-
LU

Hapawumoesuonas »ceneza — HeOONBIINE TENBLA, PACTIONOKCHBIC
HA 33JHCH MOBCPXHOCTH IMUTOBUIHOM KEIC3bI U UMCIOT C HEH OOIIYIO
HUHHEPBaLMIO U kpoBocHaOxkeHue. Y 90 % mozxeii — 4 I1x., v 5% -ux 3
ny 5% - ux 0ATh.

I'opMmon mapawmurosraHo#M sxenessl — naparropmoH (ITTT — maparu-
PCOMIHBIN) SBISCTCS AHTATOHUCTOM THPOKAIBLMTOHWHA U NOGLIULACH
VpOGeHb Kanblus 6 Kposu 2 cnocotamiL:

- IyTEM Pa3pyLICHUSI MHHEPATIHOTO KOMIIOHEHTA KOCTH 3a CUET aK-

THBALIMH OCTCOKJIACTOB, MPH 3TOM KalbLUH HACT B KPOBb, [AC €TO

COJCP KaHHUE TIOBHIIIACTCSL,

- IyTEM aKTHBAIIUK 00PA30BaHUs B KUIICYHHUKE BUTaMHUHA D, KoTO-

PBIH YCHIHBACT BCACBIBAHUC KATbLIHSL.

Hooscenyoounas rceneza — HEMAPHBIN OPTaH, PACIONIOKEH MEKAY
JKEITYAKOM, JBEHAANATHIEPCTHON KUIIKOM U cese3eHko. JKenesa cme-
LIAHHOTO THIAa — OOJbINAs YacTh KENE3bl BHIPAOATHIBACT NMUIICBAPH-
TENBHBINA MMOJKETYAOUHBINA COK, M TPYIIbI KJICTOK — OCTPOBKH JlaHrep-
ranca (anbga, 6eTa ¥ JenbTa- KICTKH) BHIPaOaTHIBAIOT TOPMOHBI.
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bema -xnemxu cexpetupyrot uHCYIHH. MHCYIHMH — TOPMOH HOKe -
AVAOYHON KEIC3bl — aHAOOJUYCCKUIM TOPMOH — PErYJIHpPYeT MeTado-
JU3M, TPAHCHIOPT TTFIOKO3bl, AaMHHOKHUCIIOT, HOHOB, OHOCHHTE3 OCIIKOB.
WHcynuH cnoco0CcTBYET MOCTYILICHHUIO TNTIOKO3B! U3 KPOBH B KIIETKH pas-
JWYHBIX TKAHCH, T.0. YCHIHMBACTCS SHEPTETHUCCKHUH OOMEH M CHHTE3
oenka. OH cTumynupyeT oOpa30BaHUE U3 TJIFOKO3bI OCHOBHOTO 3ariac-
HOTO BEIIECTBA HAICTO OpraHu3Ma — enuxoeena. I makoren obpasyercs
U XpPaHUTCS B Me4YCHU. MHCYIHH YCKOPSET MOTJIOMICHUE U OTIOXKCHHUC
JKUPOB B XKHPOBOM Jero opranu3ma. CeKpeurs: HHCYINHA CHIUMYIUPY-
emcs! TOBBILICHHON KOHLCHTPAITHCH TTIFOKO3bl H AMUHOKHUCIIOT B KPOBH,
a yenemaemes — aAPSHONMHOM, COMAaTOCTATHHOM H [TIOKATOHOM.

Anvgha-xknemxu MPOXYUHUPYIOT TIIOKATOH — MEMTHI, AHTArOHHCT
HHCYJIMHA, NOGbIULAE COOePHCAHUE 2THOKO3bI 8 KPOBI, XOTS U HE JACH-
CTBYET Ha TOTVIOLICHUE TMIOKO3BI TKaHsAMH. OCHOBHOH OpraH MHUINCHb
€ro MEYCHb, CTUMYJIMPYET Paclal INTHKOTEHA OO TIIIOKO3BL., B PE3yib-
TaTE MOBBIIIACTCS COACPIKAHKE TTIOKO3bI B KPOBH.

Jenvma-knemxu BrIpabaTHIBAIOT COMATOCTATHH, HACHTUYHBIH rop-
MOHY THIIOTAJIaMyca, HO JCHCTBYET OH MECTHO — ApakpuHHO. DyHKIHS
COMATOCTATHHA B MOKCIYAOTHOH JKEJIC3¢ TOPMOKEHHIE CCKPECLIMU HH-
CYJHMHA U ITIOKAroHa, T.0. YYAaCTBYET B PEIVIIALMH YITICBOJHOTO H JKH-
poBoro odMeHa.

Caxapupiii quabet (Diabetes mellitus) — IAPOKO pacnpoCTpaHCH-
HOe 3a00JICBaHKE, KOTOPOEC HAOIIOAACTCA NMPU aOCOTIOTHOM WM OTHO-
cuTenbHOM Acunure nHCYHHA. HexBaTka 3T0r0 nenTHAHOro ropMoHa
OTpakacTcsl INaBHEIM 00pa3oM Ha oOMeHe yrieBogoB U munugos. Ca-
xapHBIH quadet Betpeuaeted B ABYX dopmax. [pu auadete I Tuna (vH-
CYJIHMH3aBHCUMOM CaXapHOM JHAOCTE) YKE B PAHHEM BO3PACTE MPOUCXO-
JUT rUOETb MHCYTHHCUHTE3UPYIOLIHX KJICTOK B PE3VILTATE Ay TOUMMYH-
HOW peakuuu. Menee Tsikessrin quadet I Tuna (MHCYTMHHE3ABUCHMAS
dhopma) 0OBIMHO MPOSIBIACTCS B O0ee mOXKMIOM Bozpacte. OH MOXKET
OBITH BBI3BAH PA3INYHBIMH PHIHHAMH, HAIPUMEP MOHIKCHHOH CCKpe-
LUCH HHCYITHHA WIH HAPYIICHUECM PELENTOPHBIX (DYHKLIUH.

Haonoueunuxu — napHbie OpraHbl BHYTPCHHEH CEKPELIMH, MACCOH 1o 5-
7 TP, PaCHONOKCHBI HA TIOMIOCAX TOUCK. B KakI0M HAATIOUCHHHKS BBIACTISIOT
2 CIost: KOPKOBOE 1 MO3TOBOC.

OO6wiee Ha3BaHHE TOPMOHOB KOPBI HAINOUCYHHKOB - KOPHIUKOCHIEDO-
10bl (MUHEPAJIOKOPTUKOHUIBI, TITFOKOKOPTHUKOHIBI, MOI0BBIC TOPMOHEI). Bee
3TH FOPMOHBI [0 XUMHUYECKOH IPUPOE — cTepoupl (puc. 21).

59






T'opmonst Kopsl HAOROYEUHUKOG — OHONOTHICCKH aKTUBHBIC KOP-
THKOCTEPOU B! (TOPMOHBI KOPBI HAAMIOUSUYHUKOB) OOBEAHHSIOT B 3 OC-
HOBHBIC KJIacca:

- Imroxoxopmuxouost (Ca1-CTEPOUABI) — UTPAOT BAXKHYIO POJb B
amanTauud K crpeccy. OHH OKa3blBalOT pasHOOOpasHeie 3QeKThI, HA
HauOoIee BAKHBIN — CTUMYIILUS TIIOKOHeoreHe3a. OCHOBHOU IUTIOKO-
KOPTHKOWA YCTIOBEKA — KOPTH3O0JL.

- Munepanoxopmuxouowi (Co1-CTepouIsl) — HCOOXOIUMBI TS TIOT-
nepxanuns ypoeus Nat+ u K+. Camblii akTHBHBIH TOPMOH 3TOTO KIacca —
aNbJOCTCPOH.

- Anopoeenvi — Cio-cTeponasl. B kope HaAMOUCHHUKOB 00pasyroTCS
MPEAIECCTBEHHUKH aHAPOTCHOB, U3 KOTOPBIX HauboJce aKTUBHBIA —H
cnalbbli — aHAPOCTCHIUOH.

- Mos3seosoe gewecmeo HAONOueUHUKOE NPOOYYUpYem Kamexond-
MUHb! — TOPMOH 3APCHANNH U HEHPOME ANATOP HOPaIPEHAINH, KOTOPBIC
BBIPA0ATHIBAIOTCS TPU CTPECCE.

Ilonoepie 20pmoHbBI — 3TH TOPMOHEI CHHTE3HPYIOTCS B HAAMOYCU-
HHKaX, CCMCHHHKaX W suuHHKaX. Hambomee BaKHBIMH mpeacTaBUTE-
JSIMHA CTCPOHMIHBIX TOPMOHOB SBIISIFOTCSL MPO2ECEPOH, KOPMU3OI, dlb-
docmepon, mecmocmepor u sempaduo. CeromHs K 3TOU IPYIIE OTHO-
CAT Takke Kampuutpuon (xojekanbuudepos, suramud D). [lonoseie
MPU3HAKU OTNPEACISIOTCS COOTHOIICHUEM CEKPETHPYEMBIX aHIPOTCHOB
U 3CTPOreHoB. [IpeecTBeHHUKOM MOMOBBIX TOPMOHOB CITYXHT XOJIC-
ctepon. B HekoTophix nepudepuuecKux TKAaHIX HEOOIbINOE KOTHICCTBO
TECTOCTEPOHA MPEBPAILACTCS B 3CTPAIUON. B SMUHUKAX CHHTE3HUPYIOTCS
JKCHCKHE MOJIOBBIC TOPMOHBI - 3CTPOTCHBI M MPOTECTHHEL, CPEIU KOTO-
PBIX HAHOOJICE AKTUBHBIMHE SIBIIIOTCS 17 B-3CTPaaroN u mporeCTepoH.

Ilpocecmepon — MPeALICCTBCHHUK B OHOCHHTE3E CTEPOUIOB KOPBI
HAAMOYCYHUKOB H MOJIOBBIX TOPMOHOB. OH CTHMYIHPYET UMILIAHTALIUIO
3uroTel. Cmepoudnsie 2opMOHbl U HOOMUPOHUH — OTHOCUTCIIBHO HU3-
komoieKysipHbie BemecTsa (300-800 a), mmoxo pacTBOpUMBIC B BOAE.
[Tpu TpaHCTIOPTHPOBKE B KPOBHU OHHU CBA3BIBAIOTCS CO CIICLM(PHICCKUMU
mIasMarnyecKkumMu Oenkamu (nepeHocunkamu). Bee munoduibabie rop-
MOHBI ACHCTBYIOT IO OOIIEMY MEXaHH3MY, T. €. CBA3BIBAIOTCS C BHYTPH-
KICTOYHBIM PELIEITOPOM U PETYITUPYIOT TPAHCKPHUIILHUIO ONPEACICHHBIX
T'CHOB.

KonTpoabHbie Bonpocel
1. Kakue (yHKIMH SHIOKPHHHOW CHCTEMBI BBI 3HAacTE?
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2. B yeM 3akmrouacTca (DyHKIHA THIIOTAaMyca?

3. Kakuie 3HAOKpHHHBIC JKEJIE3BI YEIOBEKA M UX (DYHKIHHA?

4. Kakue (yHkimn rumodusa Bl 3HaeTe?

5. Kakue pyHKIuH >mu@u3a BaM H3BCCTHEI?

6. Kakne ocHOBHBIC (DYHKIMH HAJOUYCYHHKOB BAM H3BECTHBI?
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ract HCKOTOPOTO IMOPOroBOro ypoBHA WU MPCBBIINACT €TI0, KJICTKA BO3-
OVIKIaeTCs, M OT €€ Tena K aKCOHAM U ACHAPUTAM PaCcIpPOCTPAHSCTCS
BOJIHA 3JICKTPUICCKOTrO CUTHANA.

10 OOYCIOBICHO TEM, UYTO HA MEMOPAHE KJICTKH HAXOAATCS HOH-
HBIC KAHATBI — OCIKOBBIC MOJICKYJIBI, OOPA3YIONIHE B MCMOPAHE MMOPHI,
4epe3 KOTOPBIE MOHBI MOTYT NMPOXOAUTh C BHYTPEHHEH CTOPOHBI MEM-
OpaHbI Ha HAPYKHYIO H HA000poT. BonpIMHCTBO KaHAIOB HOHO-CIICIU-
(UYHBI - HATPHUEBBIM KaHAT MPOIYCKACT MPAKTHUECKH TOJBKO HOHEI
HATPHS U HE MPOMYCKACT APYTUE (3TO SBJICHUE HA3BIBAIOT CCIICKTHBHO-
cTh10). MeMOpaHa KIeTOK BO30YIUMBIX TKAHCH (HEPBHOH U MBIIICYHOH)
COJCPIKUT OOITBITIOC KONMUCCTBO HOMEHYUAT-3A6UCUMbIX HOHHBIX KaHA-
JIOB, CLIOCOOHBIX OBICTPO PEarupoBaTh HA CMEIICHHE MEMOPAHHOTO MO~
tenmana. Jenonsipuzanys MeMOpaHbl B ICPBYHO OUSPE/Ib BRI3BIBACT OT-
KPBITUC MOTCHIUAT-3aBUCUMBIX HATPHUCBBIX KaHAJIOB. Kor,ua OJQHOBPC-
MCHHO OTKPBIBACTCA AOCTATOYHO MHOI'0 HATPUCBBIX KAHAIOB, ITOJIOXKHU-
TCJIBbHO 3apsAKCHHBIC MOHBI HATPUA YCTPCMITAOTCA UCPC3 HUX Ha BHYT-
PCHHIOIO CTOPOHY MeMOpaHbl. JIBrKyIas cuia B JAHHOM caydae obec-
MCYUBACTCS TPATUCHTOM KOHLICHTPAUMHU (C BHCIIHCH CTOPOHBI MEM-
6paHbI HAXoAuTcCA HAMHOTO 6OJ'II>H.IC MOJIOKUTCIIBHO 3apAKCHHBIX HOHOB
HATPHSL, UM BHYTPH KICTKH) M OTPULATCIBHBIM 3apsAI0oM BHYTPECHHCH
cTOpoHBl MeMOpanbl. [10TOk HOHOB HATPUS BBI3BIBACT eIE Oonblice U
OYCHBb 6bICTpOC HU3MCHCHUC MCM6pa,HHOFO nOTCHIHAIA, KOTOPOC U HA3bI-
BAKOT nOmMeHyuaiom oelicmeus (B CCLUAIBHON JUTEparype o0o3Ha4a-
ercs [1]1).

Ecnu Ha HEPBHOC MM MBIIICYHOC BOJIOKHO ACHCTBYET Pa3apaku-
TCJIb, TO MPOHUIACMOCTD MCM6paHbI TYT KC USMCHACTCA. OHa YBCIIUYHU-
BaCTCA AJ1d MOHOB HATPUA, T. K. KOHUOCHTPAIUA HATPUA B TKAHCBOH Kua-
KOCTHU BBIIIC, TO MOHBI YCTPCMIIAIKOTCA B KHUCJIOTY, YMCHbINAA OO HYJIA
mMeMOpanHbI noteHImat. Ha HekoTopoe Bpemst BOBHHKACT Pa3HOCTh IO~
TCHIHAIOB ¢ OOPATHBIM 3HAKOM (PEBEPCHS MEMOPAHHOTO MOTCHIIUAA).

a) daza aenospusaUn

0) daza penoaspusaruu

B) ¢haza ciieA0BOH penospru3auu (IOTCHIIAAT)

NsmeneHne mpoHUIIAeMOCTH MeMOpaHbl A1t Nat mpoxo/nKacTest
Henoinro. OHa HauuHaeT mOBBIIIATHCA A1 K+ u cHmkaercsa qimg Nat.
1o cooTBeTCTBYET hase penospusanui. Hucxoasimas 4acte KpUBOH
COOTBETCTBYET CJICAOBOMY MOTCHLHATY U OTPAXKACT BOCCTAHOBHTCIIb-
HBIC MPOLICCCHI HACTYIAOIIUC MOCIIC Pa3APaAKCHHS.
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AMIUTUTYA2 U XapakTep BPEMCHHBIX H3MCHECHUH MOTECHIMANA ACH-
ctBus (X)) Majio 3aBHCHUT OT CHJIbI pasapaskureist. BaxkHo, utoOb1 310
cuna ObIa ONpEIeICHHON KPUTHYCCKOW BETIHYWHBI, KOTOPAs Ha3blBa-
eTcs pasgpaxkeHus1 Wiu peodaszoil. Bo3HHKHYB B MecTe pasapaskeHHS
(I1D) pacmpocTpaHsSeTCsS IO HEPBHOMY WM MBILICYHOMY BOJIOKHY, HE
H3MEHA CBOCH aMIutuTyApl. Hamudaue mopora pazapakeHHs U He3aBH-
CHUMOCTb aMIUTUTYABl TIOTCHLHANA ACHCTBHS OT CHJIbI CTHUMYJIa Ha3blBa-
€TCS 3aKOHOM «BCE» HITH «HHUeT0». KpoMe CHITBI pa3apaskeHHsS BaKHO
U Bpems aeictBrs ero. CIUIIKOM KOPOTKOE BpeMsl ACHCTBUS pa3apakKu-
TENS HE MPUBOIUT K BO3OVxkaeHH0. [loTeHIman AeHCTBHS BO3HHKACT,
KOTJa ACTIOSpU3aIys MeMOpaHbl JOCTUTHET KPUTHYCCKOTO ypoBHI. Ho
JIOKANBHBIA OTBET BaxkeH. OH MOArOTABIMBACT TKAHH K MMOCIICIYIOLIIM
BO3JCHUCTBHSM.

IIposedenue 6030yxcoenusn

Bo3byxxaeHue pacnpocTpaHsIeTcs MO HEPBHBIM U MBIIICYHEBIM BO-
JIOKHAM BCICACTBHEC 0Opa30BaHMs B HUX MOTCHIWANA JCHCTBUSA U MECT-
HBIX 3JCKTPUUECKUX TOKOB. Eciau B kakoM-mubo yJacTke HEPBHOTO BO-
JOKHA BCICACTBHC IACHCTBHS Pa3ApPaKUTEIA 3aPOKAACTCS MOTCHIMAT
JcHcTBUA, TO MeMOpaHa B 5TOM yuacTke Oyaet 3apspkeHa «+». Cocen-
HHI HEBO30OYKICHHBIH YUaCTOK «—».

Bo3zHukaeT MECTHBIH TOK, KOTOPHIA ACTIONAPH3YET MEeMOpaHy u
CHoCOOCTBYET BOZHUKHOBCHHIO B 3TOM YYACTKE NMOTCHLUANA JCHCTBHSL
Taxum 00pazoM MPOMCXOAMT PacIpOCTPAHECHUE BO3OYKACHUS MO BO-
JIOKHY.

B ectecTBeHHBIX YCIOBHAX BO30OYKACHHE M0 BOJOKHY PAacIpocTpa-
HACTCS B BHIAC MPEPBIBUCTEIX UMITYIBCOB ONPEACICHHON YacTOTHL. JTO
CBSI32HO C TEM, UTO IMOCTIC KAKAOTO UMITYJIbCA HEPBHOE BOJIOKHO HA KO-
POTKHH POMEKYTOK BPEMECHU CTAHOBHUTCS HEBO30Y tuMbIM. M3MeHeHUE
BO30YAUMOCTH HUCCICAYIOT IIPH MOMOIIH 2-X Pa3APAXKUTEICH, ICHCTBY-
IOLIHX C OMPEICICHHBIM HHTECPBATIOM.

PeduiexTopHas ayra — nyTh, IO KOTOPOMY MPOBOSITCS HEPBHbIC
HUMIYJIBCH BO BpeMs pediekca. CocTout u3 5 vacTei:

1. Peyenmop;

- KKIBIH PELENTOP BOCOPHHUMACT ONPEACICHHBIA Pa3apani-
TEJb;

- PeLEOTOPBI MPEOOPA3VIOT PA3APAXKUTCIIH B CEPHUIO HEPBHBIX HM-
MYJIbCOB;
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JIOB MIPHUHAJICKUT (PPAHIY3CKOMY SCTCCTBOMCIBITATEIIO — (PU3UKY, Ma-
tematuky u puiocody Pene Hexapry (1596-1650). P. Jlexapt, HaOmo-
Jast 32 TCM, YTO NPHUKOCHOBCHHE K POTOBHLC I71a3a BRI3BIBACT MUTAHHUC,
BBIABHHYJI THIIOTE3Y 00 «OTpaXCHHOH aesrenpHOCTY. OH cuurat, 4ro
«OKUBOTHBIC VXM MICPEXOAIT C OJJHUX HCPBOB HA APYTHE U OTPAKAIOTCS
OT MO3ra Kak JY4H COJIHIA OT 3¢pKanbHO# mosepxHocTH. OH pacmpo-
CTPaHWJI TPHHLUII aBTOMAaTH3Ma PEe(ICKTOPHOH peakiMu HA BCE TaK
HA3bIBACMBIC HCTIPOU3BOJIBHBIC IBIKCHHSL.

Tepmun «pedraeke» ObL1 mpeaaoxkeH B 1736 (o Apyrum JaHHBIM B
1743 r.) dpanumy3ckum Bpadom u ¢umocodhom Acmepyxa MoHIEIbE.
Mowurnense mornMai pediaeke B GU3HICCKOM CMBICTIC - KaK 3CPKATBHOC
OTPaKCHHE.

Bo 2-ii momosune 19 8. ©.M. CeucHOB 000CHOBAIT MPEACTABICHUS
00 YHHBEPCAIBHOM 3HAYCHHH PE(ICKTOPHOrO NPHUHLIUIA B ACSTCIBHO-
CTH CIHHHOTO ¥ TOJIOBHOTO MO3ra KaK ISl HSIPOU3BOJIbHEIX, aBTOMATH-
YCCKHUX, TAK M MPOU3BOJIBHBIX IBIKCHHUI, CBA3AHHBIX C YYACTHEM CO3HA-
HUS U IICUXHYCCKON ACATeIbHOCTH Mo3ra. B coeii padote «Pedmekcs
roj0BHOTO Mo3ray (1863) oH mucanz: «BCE aKThl CO3HATEIBHOU U OECCOo-
3HATENIBHOH JKHU3HHU MO cnoco0y MPOHCXOKIACHMS CyTh peduexcory. Ta-
kuM odpazom, o CeucHOBY pedicke — 3T0 yHHUBEpCaapHas GopMa B3a-
UMOJACUCTBUS OPTaHU3Ma CO CPEAOH.

Orta kouuenmus CeUCHOBA TOCIYXKHIA OCHOBOH ISl Pa3BUTHS
mpeacrasicaus WMI1 TlaBiosa o mpucmocoOUTEIPHOM 3HAYMCHHUH PE-
(hICKTOPHOI JEATETBHOCTH U YICHIS 00 YCIOBHBIX pedieKkcax.

Pednekcrl (pedaekropHble peakiy) Moapa3aeIsaioT Ha Ge3yCIoB-
HBIC U YCIOBHBIC.

besycnosnvle peghnexcol ABIAIOTCS BPOKICHHBIMU, MPOSBISIOTCS
MPU BO3ACHCTBUH CICHUPHICCKOTO PA3IPAKUTEN HA CTPOTO OIpec-
naeHHOE peuenropHoe none. OHU MPUCYINH HPEACTABHTCIIM JAAHHOTO
BHU/IA JKUBBIX CYLICCTB.

Venoenvie peghrexcor IBIAOTCS MPHOOPETCHHBIMU - BRIPaOaThIBA-
FOTCS Ha IPOTSDKCHUH BCCH skm3HH nHauBHAyyMma. [loxpoOHas xapakre-
pucTHKA UX OyJeT AaHa MPU H3YYICHHU BBICIIUX HHTCTPATHBHBIX (YHK-
IIH MO3Ta.

Ilo Guonoruueckoil 3HAIUMOCTH PERHICKTOPHON PEAKIIUH BBIIC-
JSEOT. MHULICBBIC, OOOPOHUTEIBHEIC, TIOJIOBBIC, OPUCHTHPOBOYHBIC, CTa-
TOKHHETHUCCKUE PEPICKCHI.

[Mo Tumy peLentopoB, ¢ KOTOPHIX BBI3HIBACTCS pediecke, pasmu-
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YAKOT. 3CTCPOLCITHBHBIC, HHTCPOLICIITUBHBIC, MPONPHOLCIITUBHBIC pPe-
daexcel. Cpeau MOCACIHNUX BBIASISIOT CYXOKHUTBHBIC H MUOTATHICCKHE
pedaeKcs.

[To yuacTuro B ocymecTBICHNH pedaekca cOMaTHICCKOTO WITH aB-
toroMHBIX 0TeN0B LIHC 1 3deKTOpHEIX OPraHoB pa3nuyarT cCOMaTH-
YECKHE U ABTOHOMHEIC PE()ICKCHL.

Comamuueckumy Ha3pBAOT pediekesl, ecmu 3hHEKTOP U peLeT-
THUBHOE TIOJE pediiekca OTHOCATCS K COMATHUECKHM cTpyKTypam. [pu-
MEpPOM aBTOHOMHOTrO peduekca gBiseTcs: pedICKTOPHOE 3aMEIICHUC
CepACYHOH ACATCITEHOCTH, BEI3BAHHOC BO3ACHCTBHEM HA PELICHITOPHI JKE-
ayaka. [Tpumepom comarmieckoro pediekca IBnseTcs CrubaHne PyKy B
OTBET Ha DOJICBOE Pa3IpaKCHUE KOXKH.

Aemonomnvivu HA3BIBAIOT pedieKchl, 3P HEKTOPOM B KOTOPHIX SIB-
JSIFOTCS BHYTPEHHHE OpraHel, a 3¢ depeHTHas YacTh peaeKTopHOH Ayru
oOpa3oBaHa HCHPOHAMH ABTOHOMHON HEPBHOH CHCTCMBI.

[To yposuro LITHC, Ha xoTOpoM 3ambIkaeTcs pedueKTopHas Ayra,
BBIACIISIIOT CIIMHAIBHBIC, OVIEOapHbIC (3aMBIKAIOIIHECS B MPOJOITOBA-
TOM MO3re), Me3eHIe(haTbHbIC, TATAMHICCKIC, KOPKOBEIC PE(hICKCH.

Ilo koauuecTBy HEHPOHOB PeGICKTOPHOH Ayru pedhieKca v YUCITY
LICHTPAJIBHBIX CHHAICOB. JBYXHCHPOHHBIC, TPCXHCHUPOHHBIC, MYJIbTH-
HEHPOHHBIC, MOHOCHHAHTHYCCKHE, TOTUCHHANTHICCKHE PE(IICKCHL.

KonTpoabHbie Bonpocel

1. Kakue 0COOCHHOCTH XapaKTCPHBI 1 HCPBHOH KIICTKH?

2. Kakoit mpHHIAT JICKAT B OCHOBE 00Pa30BaHIA MCMOPAHHOTO MOTCHIIHAIA?

3. Onummre MPUHIUIT PACTIPOCTPAHEHHS BO30Y KACHH 10 HEPBHBIM BOJIOK-
HaM?

4. Kakmne KOMIIOHCHTHI BXOIT B COCTaB pe(praeKTopHOit xyTu?

5. B xakwe rpynms! 00beIUHAIOT pedIIeKCh

6. Kakue rpynmel aeniarca ped)aeKChl O KOJHYCCTBY HCHPOHOB pedieKTop-
HOH JYTH ¥ YHCITY HEHTPATbHBIX CHHATICHCOB?
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3ansTue 8. HepsHasi cuctema. Otae/ibl roJIOBHOI0 MO3ra

ean 3aHATHS — H3YUUTh CTPOCHHE M (DYHKIMU HEPBHOM CHCTEMBI. PaccMoT-
PETh OTACIBI TOJOBHOTO MO3TA.

B cornacosannu BceX (PYHKIMOHHMPYIOIIMX B OPTaHU3ME MHOTO-
YUCJICHHBIX AaHATOMHYIECKUX CTPYKTYP B TOYHOM COOTBETCTBHH C PEATTb-
HOW CHTYaI[MCH U OOCTAHOBKOUW B OKPYIKAOIICH CPEAC TriiaBHAS POJb
MPUHAIICKHUT HEPBHOU cucTeMe (puc. 26).
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0OMBIIOro OTBEPCTHS 3aThLIOYHOH KocTH. Cepoe BEIIECTBO MPOAOITO-
BAaTOT0 MO3ra MPEJICTABICHO ABIXATCIBHBIM LCHTPOM (PEryIHPYET Ya-
CTOTY W IIyOHMHY ABIXaHUS), COCYIOABHIATCIbHBIM LIEHTPOM (peryiu-
PYST PUTM CEpALla, KPOBSHOS AABICHUEC), LICHTPAMH OC3yCIOBHBIX IMH-
EeBBIX PeICKCOB (COCAHMS, TJIOTAHUS, CIOHOOTACICHUS), LICHTPAMU
3alIUTHBHIX pe(rIeKcoB (UMXaHUs, PBOTHI, KA, MUTAHHUA, CIC300TAC-
JICHUA), AApaMHU deThipex map (9-12) yepenHbIX HEPBOB.

Takse B €ro TONIIEC HAXOAATCS HECHPOHBI PETHUKYIPHON (hopma-
LIHH, CKOIJICHHS KOTOPBIX 00pa3yloT, B YaCTHOCTH, JBIXATCIBHBIN H CO-
CYJOJBUTATCIbHBIA LICHTPEL.

Petuxynapnas popmarus npeactapiseT coOOH COBOKYITHOCTb Kie-
TOK M HEPBHBIX BOJIOKOH, PACIOIOKEHHBIX B CTBOJIC MO3ra U 00pasyio-
mux ceTb. PernkymsapHas ¢Gopmaums CBS3aHA CO BCEMH OpPraHaMH
YYBCTB, ABUTATCIbHBIMH U YYBCTBHUTCIBHBIMH O0IACTIMH KOPBI GOJIb-
[IOTO MO3ra, TATAMyCOM U THIOTAIAMYCOM, CITIMHHBIM Mo3roM. OHa pe-
T'YJINPYET VPOBEHBb BO30YINMOCTH U TOHYca pasznuuHelx otaciaos LIHC,
BKITFOUAs1 KOPY OOJIBIIOr0 MO3ra, y4acTBYET B PETYJIILIUU YPOBHS CO3HA-
HHSL, SMOLIUH, CHA U OOAPCTBOBAHMS, BETCTATUBHEIX (PVHKIUH, LICICHA-
MPaBJICHHBIX JBHKECHUH.

3a0nuti Mo32 COCTOHUT U3 BapOJIUEBA MOCTA U MOKeuka. Moct ne-
JKUT CIICPEAH MPOAOATOBATOIO MO3ra U UMECT MEPEAHION (BBIMYKIVIO)
1 33THIOK0 (IJIOCKYIO) MOBEPXHOCTH, KOTOPBIC 00pa3yeT BEPXHIOK YacTh
POMOOBUIHOM SIMKH. BOKOBBIE €10 YacTH CYKEHBI U SBISIIOTCS HOKKAMH
MOCTa, KOTOPBIE COCAHHSIOT MOCT ¢ MOZKEUKOM. MOCT COCTOUT U3 ce-
poro u 6esoro Bemecrea. Cepoe BEIISCTBO HAXOAUTCS BHYTPH U MPE.I-
CTaBIIEHO AapaMu -8 map depenHbIx HepBoB. benmoe BemecTso pacnomna-
TacTCs CHAPYKU M COCTOMT U3 NMPOJONBHEIX M TMOMEPEUHBIX BOIOKOH.
Best aTa cucteMa npoBOASIIKX My TEH CBI3BIBACT YSPE3 MOCT KOPY 00JTb-
IUX NOAYLMIApHH ¢ KOPOU MOTyIIAPUNA MO3KEUKA.

Mosoicewox HaXOAWUTCS TMO33AW MPOJONTOBATOIO MO3Ta M HMECT
MPSMOE OTHOLICHUE K KOOPAMHALIMK JABIDKCHHSA. MOKEUOK HMOMEIIa-
€TCS O 3aThUTOYHBIMH AOJISIMH MOIYIIAPHHA OOIBIIOrO MO3ra, B Yeper-
HOU siMke. B HeM paznuuarot OOKOBBIC YacTH WK MOIYIIAPHS U YCPBb,
PacTONOKEHHBIA MEXAY MoAymapusaMu. B oTimdare ot ciuHHOrO Mo3ra
¥ CTBOJIA CEPOC BEIIECTBO (KOPA) HAXOAUTCS HA MOBEPXHOCTH MOKEUKA,
a 0eJI0e PaCIoIOKEHO BHYTPH, 1o KOpoi. OCYIIECTBICT MOAACpKa-
HHC PaBHOBECHS WIN OMPCIACICHHON MO3BI, KOOPAWHALIMIO OBICTPBIX H
TOYHBIX JBHXKCHHUH. Y MPOJOITOBATOTO U 33 JHETO MO3Ta €CTh 00IIas Mo-
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JOCTb, MOIYIMBIIAS HA3BAHUC YCTBEPTOI'O MO3TOBOTO JKETYA0UKA, KOTO-
PBII HATIOMHHACT MANATKY M UMCCT AHO W Kpeimy. JHO Xemyaouka
MPEACTABICHO POMOOBH THOM SIMKOH.

Cpeonuii mMo3e 0odpa3oBaH Kpblei (YETBEPOXOIMHUE) H HOKKAMHU
Mo3sra. Hoxxku coctosTt u3 6e1oro BemecTsa, o HIM UAYT HPOBOASIIIC
myTd. [lokprImka — cpexHas 4acTh OTACTA MO3Ta, COACPIKUT sapa Ue-
pennbix HepBoB: 11 (rnazoasurareapHoro) u IV (610K0BOT0); LCHTPATB-
HOe cepoe BemecTBo ¢ CHITBBHEBBIM BOJAOMPOBOAOM, KPACHBIC SApa U
YyepHYIO cyOcTaHimoo. B BepxHuX Oyrpax 4eTBEPOXONIMHS JTOKATH30-
BaHbI MOAKOPKOBBIC 3PHUTCJIBHBIC LICHTPBI, B HUXKHUX - IOAKOPKOBBIC
CITYXOBBIC LICHTPHI.

Tlponescymounviii Mo32 PACIIONOKEH BHILIC CPSIHETO MO3ra;, Mo-
aocteio ero asugercd 111 skemyaodek; COCTOUT U3 ABYX OTAENOB — 3pH-
TEAPHOTO MO3ra U MOAOYTOPHOM 00IACTH (TUIIOTANIAMYCA), COACPIKAIIIX
ooaee 40 siaep ceporo BEIIECTBA:

Kowneunwlii M032 IMEET TIOBEPXHOCTH, BEPXHEOOKOBYIO, MCIHAIb-
HYIO U HIKHIOI (ocHOBaHue mo3ra). [loBepxHOCTh MO3ra mokpsita 60-
pozzamu v m3prnuHaMu. Ha BepxHeO0KOBOH NOBEPXHOCTH ABE OOPO3ABI
geyat e€ Ha ueteipe Aonu. LleHtpampHas Gopozda otaenseT J0OHYIO
JIOJTEO OT TCMEHHOM, OOKOBAsl — BUCOYHYIO — OT JIOOHOH 1 TeMESHHOH. 3a-
TBLIOYHASL JOJIE OTJACJICHA TEMCHHO-3aTBIIOYHOW OOPO3a0H, MPOXOas-
e Ha MEOUATBHOW IMOBEPXHOCTH MO3ra, M OTICIHSET 3aTBLIOUYHYIO
JOJIKO OT TEMEHHOM.

Mo30omHcTOoe TENO OMOSCHBACT NOSCHAS H3BHIIMHA, ICPEXOASIIAS B
OKOJIOTHIIIOKaAMITIOBY U3BUJINHY, OKAHIUBAIOIIYHOCA KPHOUKOM. B 60.]'[1)'
MUX MOJYIIAPUAX HAXOAATCA 6OKOBLIG KCIIYAOUKU, Ha AHC HIKHCIO
pora GOKOBOIO JKeIyJ0UKA ICKUT TUITTOKAMIT.

Cepoe BemecTBO OOMBIINX MOIYIIAPUE PACTIONOKECHO HA MOBEPX-
HOCTH U 00pa3yeT KOpY, a TaKKe HAXOAUTCS B BHUAC KPYMHBIX SACD B
tonmie mMosra. Kopa Oonpimux monymmapuii TommuHoi 1,3-5,0 MM, co-
ACPKUT 3CPHUCTBIC U MUPAMUAHBIC HCPBHBIC KJICTKHU, PACTIOIOKCHHBIC
MOCJIOWHO (ECTh CIOER). B KOpe pas3nuyaroT ABUraTe/IbHBIC W CCHCOP-
HBIC 30HBI, TAC PACTIONATAIOTCA LICHTPBI, PCTYJIHUPYIOIMUC BBITNIOJIHCHUC
onpeaenEHHbIX QYHKLHUH.

Meskay sapaMu pacronoXKeHBI MPOCIOHKH OEIOro BeMEeCcTBa — Karl-
CYJbl — HapyXKHasA U BHYTPCHH:AA, UCPC3 KOTOPBIC IIPOXOAAT BOJIOKHA
MPOBOJSIINX ITyTEH.

HpOBO,Z[HH.[I/Ie myTU MO3ra — Ny4KHu HCPBHBIX OTPOCTKOB, COCAUHA-
FOIIUX CITUHHOM U TOJIOBHOU MO3T. PazandaroT YeTHIPE TPYIIBI Ty TCH:
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- BOCXOJSIIUC (1YBCTBUTCIIBHBIC);

- HUCXOAAIIKE (ABHUTATCIbHBIC),

- KOMHCCYPaTIbHbIC (COCAUHAIOT MOJOBHHEI MO3ra);

- ACCOLIMATUBHBIC (BHYTPU MOJTOBHHBI MO3Ta).

[To BoCXOAAIMM MYTIM K FOJOBHOMY MO3IY MOCTYNAIOT CUTHAIBI
OT Pa3NMHYHBIX PCLENTOPOB KOKU (MPUKOCHOBCHHUS, JABICHU, TEMIICpa-
TYpBI, O0JIN), PELENTOPOB MBI U CYX0KUMHH. OCHOBHBIC (DYVHKIMH OT-
JCJIOB TOJOBHOT'O MO3ra NPEACTABICHBI B TaOIHIE 2.

Tabmuua 2
Otaenel Mo3ra B uX GYHKIHH
Otaein OcoGeHHOCTH CTPOeHNS DyHKmHn
MO3ra
TIpomon- | SIBmsercst mpopomkeHueM crmHHOTO | PedrektopHele u TipoBomnme. Uepes
TOBaThi | MO3ra, B WX CTPOEHHM MHOIO 00- | sy[pa OCYIIECTBIISIEOTCS MHOTHE pediek-
MO3T miero. Cepoe BEIECTBO paclioara- | TOPHBIE IIPOIECCHL Kalllelb, YMXaHUE,
eIcsl OT/ICBPHBIMU CKOIUICHMSIMU — | CIIFOHOOT/IETICHHE
siipaMu. ECTh HEpBHBIE IIEHTPHL, OT-
BETCTBEHHBIE 3a aKThI TJIOTAHWS, pa-
60Ty IHUITIEBAPUTEITHHBIX KENE3
Cpennmii | SIBmsiercss wacThio crTBolna Mosra. | HelipoHBl BepXHHUX OYI'pOB YIIPABISIEOT
MO3T Wmeercss uerslpe HEGONBIMX Oy- | HallpaBIEHUEM B3IJIL/Ia U IIPUBECHUEM
ropka — uerBepoxonmue. HeHpoHBI | 3pUTENBHON CHCTEMBI B COCTOSIHHE IIO-
BepXHUX OYIPOB pearupyioT Ha 00b- | BBIIIEHHOW T'OTOBHOCTH IIPU CHJIBHBIX
€KTBI, OBICTPO IIEpEBUTAOIIEcS B | 3pUTEIBHBIX CTUMylax. Eciu B Ioie
rionne 3penust. Huskaue Oyrphl — IEH- | 3peHMsT HelloBeKa YTO-TO IIPOMENBKHET
TPHI NEPBUYHON 00pabOTKU CIyXO- | WIM C HUM DSIOM Pa3lacTcsl Kako-To
BBIX CTUMYJIOB. PearupyioT Ha CHIlb- | IIyM, TO YEIOBEK HEBOIIFHO B3/[paruBacT
HBIE Pe3KHe 3BYKH, IIPUBOJI CIIYXO- | U MBIIIIIBI €10 HaIIpSTaroTCs
BYIO CHCTEMY B COCTOSIHHE IIOBBI-
IIIEHHOH TOTOBHOCTH
Mocr Haxoisrrest HepBHBIE BOJIOKHA, 110 KO- | Haxo/iITes IeHTPHI, CBSI3aHHBIE ¢ MUMU-
TOPBIM HEPBHBIE HMIIYJIBCHl UJYT | KOM, KeBaTEIbHBIMU (QyHKIMSIMU
BBEPX B KOPY GOJBINIOr0 Mo3ra WIH
0o0paTHO BHMU3 — B CIIMHHOH MO3T, K
MO3KEUKY, K IIPOJIONITOBATOMY MO3LY
IIpome- | Coctout u3 Tanmamyca u ruroraita- | B pesynpraTe B COOTBETCTBYIOIIHIE 30HBI
KYTOU- Myca. K HU3y OT rumoTanaMyca Ha | KOPBI GONBIIMX HOIYIIapHii U3 TalaMyca
HBI TOHKO HOKKE PacIiolioykeHa Kelle3a | [OCTYIAIOT HOBBIE U BayKHBIE CUTHAIIBL, &
MO3T (Ta- | BHYTPEHHEH CEeKpelry — TUIIO(U3. TaKkKe MHQOPMAITHS, CBSI3aHHAs C TEKY-
gamyc H | Tamamyc — LeHTp aHanmM3a BcexX BU- | Imel eSTEBHOCTRIO.
THIIOTa- | 70B uyBCTBUTENBHON mHpopMaruw, | HupkHSS yacTh IIPOMEXYTOUHOTO MO3Ta
Tamyc) kpoMme obomsiTenbHO.  IlepejHue | — TUIIOTATaMyC — TakKe BBIIOJIHIET
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sjlpa THIIOTalaMyca — IIEHTp Iapa-
CHMITATHYCCKUX BIIMSHUN, 3aHUC —
IIEHTP CUMIIATUYECKUI BIIMSTHUI

BaKHeHITMe QYHKIH, SIBISISICH BHICIIAM
LIEHTPOM BET€TaTUBHOMN PEryIIsIuu

Mozxe-
YOK

PacrionoxeH Ha 3ajHEl CTOpOHE
CTBOJIa Mo3ra. Bec Mo3Keuka B3poc-
soro yenoBeka — 150 r. CtpoeHue
MO3KeUKa IIOXOKE€ Ha CTPOECHUE
Bcero Mosra. Co CpejHMM MO3roM
MO3KEUOK COEJUHEH TpeMs IapamMu
HoxeK. COCTOUT U3 YepBS U OITyITIa-

Perymsmmst 103bI Tela U OJIepKaHUEe
MBIITIEYHOTO TOHYCa;, KOOP/MHAITMS Me/I-
JEHHBIX IIPOM3BOJIBHBIX  JIBHKEHUI,
obecIieueHHe TOYHOCTH OBICTPBIX IIPO-
W3BOIIBHBIX JIBIDKeHUN. llpu paspyiire-
HHY 4YepPBS MO3KEUKa YEIOBEK HE MOKET
XOJMTh U CTOATH, Y HEro Hapylaercs

puii, pazfenéHHbIX 00po3JaMU Ha | YyBCTBO PaBHOBECHS
Jom. B MO3XEUoK IOCTyIaeT WH-
dopMarisi 0T BeeX JBHIATENIBHBIX
cHUCTEM: U3 COJIBIIUX MIONYIIapUi, U3
CPEJIHErO U CIIMHHOTO MO3ra

CriuHHOM MO3T ABASCTCS (PUITOTCHETHIECKU CaMbIM APSBHUM OTAC-
aom HHHC (uenrpanbHOM HEPBHOH cucTeMbl). B Hem pacmomararorcs
HEHPOHBI HECKONBKUX TUHOB. QKOO TPEX MPOLICHTOB COCTABIAIOT JBH-
raTeIbHEIC HEHPOHBI HTH MOTOHEHpOoHEL. OHH, B CBOIO OYCpEab NOApa3-
JeJsoTes Ha anbda- MoToHeHponsl dasmdeckue (OpicTpoic) U anbda-
MOTOHCHpPOHBI TOHHYCCKHEC (MEAJICHHBIC), a TaKKEe raMma- MOTO-
uetiponst. Kpome Toro, Gonee 95% npuxoauTtces Ha BCTABOYHBIC HITH WH-
TCPHEHPOHBI, CPEAN KOTOPHIX BBIACISAIOT COOCTBCHHBIC CIMHANBHBIC U
MPOCKIIOHHEBIC.

CHpHHOW MO3r MIMEET MEPEIHION W 3aJHIOK0 MOBepxHOCTH. Ha
KQKI0H U3 MOBSPXHOCTCH MMEIOTCS mpoaoibHbie Ooposast. Ha mepen-
HCH MOBEPXHOCTH MOCEPECIUHE PACIONaracTcsl MEPeIHss CpeIrHHAas
menb, HA 3agHeH — 3amHAsg cpeauHHAs 6oposaa. OHM AEHAT CTUHHOU
MO3r Ha ABE CHMMETPUYHbIC MONOBUHBI. Ha OOKOBBIX MOBEPXHOCTAX
CIHHHOT'O MO3ra CHMMETPUYHO BXOJAT 3a1Hue (addepeHTHEIC) U BBIXO-
it niepeaane (3¢ epeHTHRIC) KOPEIIKH CIMHHOMO3TOBBIX HEpBOB. JIn-
HHH BXOJA U BBIXOJA JCNAT KAKAVIO MOJOBUHY HA TPU KAHATHKA CITUH-
HOTO MO3ra (MepeaHui, COKOBOW U 33 HHUIA).

CHHHHOM MO3T COCTOUT M3 CEPOT0 BEINECTBA, COACPIKAIIETO HEPB-
HBIC KJIETKH, B Oeloro BemecTsa, o0pa30BaHHOTO HEPBHBIMH BOJIOK-
Hamu. Cepoe BEIIECTBO PACHONIOKEHO BHYTPH CIIMHHOTO MO3Ta H €O
BCEX CTOPOH OKPY>KeHO OenbiM BemecTsoM. Ha monepeunom paspese ce-
poe BewecTBo HanoMuHaeT Oykey H. B cepoM BemecTBe BEIACTAIOT ITc-
PCIHHUE U 3aHUC POra, MpUUeM MepBhic mupe BTOpbiX. Ha npotsmxennn
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TPYOHOTO OTAcha U B 1-3 cerMeHTax MOSCHHYHOTO OTACNA CIIHHHOTO
MO3ra, MOMHUMO TIEPEIHUX U 33THUX POTOB, HMEIOTCI OOKOBBIC POra.

IMepeanuii cToad CIMHHOTO MO3ra COACPKUT. 1) mpsMOM UIHu HE
MEPEKPEIIEHHBIN, THPAMUAHBIA YTh (fractus pyramidalis anterior); 2)
MpeAABCPHOCIIMHANBHBIN Ty Th (fractus vestibulospinalis); 3) Tekrocnu-
HAJIBHBIN TyTh (fractus tectospinalis) 1 OAWH CCHCOPHBIA MYYOK — Iie-
PEIHHUI COHHOTATAMUYCCKUH (fractus spinothalamicus anterior).

Boxopoii cTon0 CIUHHOTO MO3ra COACPKHUT TPH ABHTATCIBHBIX
myuka: 1) OOKOBOW, WM NCPEKPCLICHHBIH, MUpaMHUIHBIN (fractus
pyramidalis lateralis), 2) pybocnmBaneueil (fractus rubrospinalis); 3)
PETHKYIOCIIMHATBHBIH (tractus reticulospinalis) u 4eTEIPE YYBCTBUTENb-
HBIX My4Ka: 1) mpsaMoH, WM HENEPEKPEIECHHBIH, CITMHOMO3KEYKOBBIN
nyuok ®uekcura (fractus spinocerebellaris posterior); 2) nepekpeIeH-
HBIH CIIMHOMOZKCUKOBBIA Ty4dok l['oBepca (fractus spinocerebellaris
anterior); 3) OOKOBOW CHHHOTAJIAMHYCCKUMN mydoK  (tractus
spinothalamicus lateralis) 4) CHOUHOTCKTANBHBIN Ty40K (tractus
spinotectalis). 3aguuii CTOI0 CIMHHOTO MO3ra COACPIKUT TONBKO JBA
myuka: 1) ronkuit myuox [Nomns (fasciculus gracilis); 2) K THHOBUIHBIA
ny4yok bypaaxa (fasciculus cuneatus).

ChouHHOM MO3T BBIMOJNHACT PEICKTOPHYIO H MNPOBOIHUKOBYIO
¢yukumn. OcHoBHOH (HOpMON HEPBHOH ACATEIBHOCTH SIBISCTCH Pe-
(hiekc. ITO OTBETHAS PEAKLIUS OPTAHU3MA HA PA3APAKCHUC U3 BHCIITHCH
WIN BHYTPEHHEH CpeAbl, OCYLIECTBIIEMAasl HEHTPANbHON HEPBHOM CH-
cremoii. OcHoBO pedickca sBasercs pediaekropras qyra. OHa COCTOUT
u3 peuentopos, apdepeHTHOH, HTH YyBCTBUTECIBHOM, YaCTH, LCHTPATIb-
HOU, 3((epeHTHOH, WK ABUTATECIPHOM, YacTH U pabouero opraHa. Ad-
(depeHTHAs YacTh MPEACTABICHA PELCNTOPAMU H YyBCTBUTCIBHBIMH,
WIN LEHTPOCTPEMHUTEIBbHBIMY, HeHpoHamu. Jlampine HMIyIbC HOCTY-
MACT B LICHTPAIBHYIO HEPBHYIO CHCTEMY, TAC MEPEKIIOUACTCS HA OJHH
WA HECKOJIBKO BCTABOYHBIX HCHPOHOB, & 3aTEM IO LEHTPOOCIKHOMY HIIH
JBUTATCIBHOMY HEHPOHY MOCTYMAST K paboueMy oprany — 3ddexropy.

CyIecTByeT HECKOIBKO K1accu(pukanmii CIMHOMO3TOBbIX pedIck-
COB, OCHOBHBIC U3 HUX ABC CICAYIOIUE: 1-1 - O penentopam, pazapa-
JKEHUE KOTOPBIX Bbhi3biBacT peduekc. Ilo veii pasmuyaror: [Ipomprope-
LECITUBHBIC, BUCLICPOPCLCITHBHEIC U KOKHEIE peduiekchl. [Ipompuope-
LECITUBHBIC - 3aITyCKAIOTCS PELEITOPAMHE MBIIIL, CYCTABOB U CYXOKHITb-
HeIMH penentopamu. OTCIOAa WX NMEPBOHAYATIBHOC HA3BAHHE - CYXO-
JKUITBHBIC PEQIIeKCHI.
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Pasmrvaror age GopMbl CYXOKUIBHBIX PeGICKCOB: - (azHIeCKHIMA
pediieke Ha pacTsKeHHE (BOZHHKACT B OTBET HA OUYCHB KPATKOBPEMCH-
HOC PacTHKCHUE MBIIILIBI HAPUMED VAP — KOICHHBIH pediekc. - TOHU-
Yeckui pedickCc Ha PacTsHKCHHE (BO3HHKACT B OTBET HA ATUTEIBHOC
PaCTSKCHHUE, MPOAOILKAOIICSCS ASCATKU CeK.); (OTKpeiT B 1924 r.
Y lleppunrronom). OCHOBHBIM OTAHYHEM OT (Pa3udeCKux pediekcoB
SBISIFOTCS BPEMCHHBIC XapaKTCPHCTHKH WX TCUCHMS: (pasudecKkuil pe-
(ke nmpeacTaBisieT Co00H KPaTKOBPEMECHHY 1O ((ha3HyIO PeakLnio), pe-
(ICKCEl K€ PACTSDKCHHS HOCAT ATUTCIBHBIA, TOHHYCCKHU XapakTep
(pacTsDKCHHE MBIIIIIBI - JYHILIC SKCTCH30pa - BBI3BIBACT pedaiekTopHOC
TOHUYCCKOC COKPAICHUC MBINICYHBIX BOJIOKOH, KOTOPOC HpOTI/IBO,Z[eI\/'I-
CTBYET pacTsukeHH0), Takue peaeKehl €é Ha3bIBAIOTCS MUOTATHYC-
CKHMH, a (pasuiIecKue NPOCTO CYXOKUITBHBIMU

KonTpoabHbie Bonpocel
1. 'ae pacmooxeH roJ0BHOM MO3T, YeM OH 3aIlHIICH?
2. Hazosure (PyHKIHH CPSIHETO MO3TA.
3. Kakue yacTu roJJ0BHOTO MO3Ta SBIBIFOTCS MPOJOKCHHEM CITMHHOTO MO3ra’?
4. Yem mpaBoe MoJyIIApUe MO3Ta OTIMIACTCS OT JICBOTO?
5. Yto Takoe O0pOo3abl H U3BHJINHBL, KAKOBA UX (DYHKIIHA?
6. Packpotite nonsrue «peduexe»?

3ansTue 9. Boiciias HepBHas AesiTeIbHOCTh. Popmbl NOBee-
HHsl. MeToabl H3y4eHHsl AeITeIbHOCTH HEPBHOM CHCTEMBbI
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Henn 3aHATHST — H3YYHTh BBICIOVIO HEPBHYHO ACATEIBHOCTB. PaccMOTpeTsh
(opMbl MOBEACHUA. PaccMOTpeTh METOABI W3YUCHHS ICATCIHHOCTH HEPBHOU
CHCTEMBL

JIis cCOBpeMEHHBIX MPEACTaBICHUM O paboTe MO3ra U MOBECACHUU
pematoruM sBrtock oTKperTHe W11 I1aBiaoBeiv npuHIMIa YCIOBHO pe-
(hICKTOPHOI CBA3U — YCI06HO20 peghrexcd — 3moti c0e00pa3Hoil PyHK-
YUOHANBHOT eOUHUYbI, OCHOBHOTO U XapaKTCPHOTO BHAA ACATCIBHOCTH
TOJOBHOT'O MO3ra, OCHOBBI, HA KOTOPOH B KOHECYHOM HTOTC CTPOUTCS
BBICIIIAS HEPBHAS ACATCIBHOCTD, MOYTH BCC MOBCICHHUE BBICOKOPA3BH-
TOrO OpPraHu3Ma.

«llenTpanpHoe (HHU3NOTOTHUCCKOE SIBJICHUC B HOPMATbHOH paboTe
Oonpmmx monyimapui, — nucan [laBnos, — ecTb TO, UTO MBI Ha3BaIH
YCIOBHBIM Pe(PecKcOoM. ITO €CTh BPSMCHHASI HCPBHAS CBSI3b OCCUHC/ICH-
HBIX ArCHTOB OKPY KAIOLICH YKUBOTHOE CPE/bI, BOCTIPHHUMACMBIX PCLICTI-
TOpPaMH JAHHOTO KHBOTHOTO, C OIPEICICHHBIMHU ACATCIBHOCTIMH Opra-
HH3Ma. DTO ABJICHUC B TICUXOJIOTHU HA3BIBAIOT ACCOLMALCID).

Be3sycnosenulii pegpnexc — 310 BpOXKACHHAS BHAOCTICLUpHUICCKas pe-
aKLUS OPraHn3Ma, PeIeKTOpPHO BOZHUKAOINAI B OTBET Ha crieludude-
CKOC BO3ACHCTBHEC PA3APAKUTEIIS, HA BO3ACUCTBUC OMOJOTHYCCKH 3HA-
yaiero (00/1b, MUIIA, TAKTHIBHOS PA3IPAKEHUC U T.1.) CTUMYJIA, aACK-
BaTHOTO AJSl AAHHOTO BHAA JeATEIbHOCTU. besycnoBHble pedaekchl cBs-
3aHBI C KU3HCHHO BKHBIMH OHOJOTMYCCKHMH MOTPEOHOCTIMHU H OCY-
LICCTBILIIOTCS B Mpeenax ctaduibHoro pedaekroproro mytu. OHH co-
CTaBIISIOT OCHOBY MCXaHM3Ma YPABHOBCIUHBAHHS BIUSHHA BHCIIHCH
cpeapl Ha opranu3M. besycrnosHble pedekchl BO3HUKAIOT HA HETIOCPE -
CTBCHHEBIC CCHCOPHBIC MPHU3HAKH aJCKBATHOTO AT HUX PAa3APAKUTEIS U,
TaKkuM 00pa3oM, MOTYT OBITh BBEI3BAHBI CPABHUTCIBHO OTPAHHYCHHBIM
YHCIIOM Pa3ApasKUTENCH BHEIIHEH CPEeabl.

CoBnaJcHue BO BPEMEHH TI000r0 CTUMYJIA, BOCHIPUHUMAEMOTO Op-
raHaMu 4yBCTB, C ACHCTBHEM (DAKTOPOB, BBI3BIBAIOLIMX BPOKICHHBIH
peduekc, npunaet 3roMy uHANGGEPEHTHOMY («OE3pa3THIHOMY») pa3-
JPa>KUTEJII0 CUTHAIBHOE 3HAUCHHUE, T.€. 3HAUCHUE CBSA3H C TOU WM HHOU
MOTPEOHOCTBIO OpraHn3Ma. DTOT paHee HHANGDQCPECHTHBIA CHIHAT CTa-
HOBHTCSI YCIIOBHBIM CHTHAIIOM K OTPEACICHHON ACATCIBHOCTH.

Ycnosnbie pedIeKCH — HHAUBHAYAIBHBIN TPUOOPETCHHBIN OIBIT
MO3BOJISIOLINHA PearupoBaTh Ha BCE MHOT0OOPa3He CTUMYIIOB BHCITHCH
cpeapl.
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BH/I (Bpicinast HepBHAsI ACATSIBHOCTD) — YCIOBHO pediiekTopHas
JCATEIBHOCTh OTACIOB MO3ra, 00CCIICUHBAIOIINX aICKBATHOE OTHOIIC-
HHE OpraHu3Ma K BHCITHEMY MHUPY — MIOBCACHHC.

Hwuziias HepBHas 1eTeIbHOCTD — ACATENBHOCTh CIMHHOTO MO3Ta U
OTJIECIIOB TOJOBHOI'O MO3Ta, 3aBCAVIOIINX HHTETPALUCH U COOTHOIICHH-
SIMH MEXY YacTAMH TEJNA.

BHJI — coBokynHOCTE HEHPOGHUIHOTOTHICCKUX IPOLIECCOB, 00eC-
MCYNBAIOIINX CO3HAHHUE, TOACO3HAHUE H IPUCTTOCOOUTEITBFHOE MOBEAC-
HHC.

Hcxonnerii 6a30Bb1H NpHHIMT (PH3HOIOTHH BBICIICH HEPBHOU JAesI-
TENBHOCTH COCTABIICT OCHOGHOU 3aKOH OuONOcUU — CAMHCTBO Opra-
HH3Ma U cpeapl. JKUBO OpraHu3M HaXOJUTCS B COCTOSHHH MOJBHKHOTO
PaBHOBECHS C OKPYKAIOIIECH CpPelo. DTOT 3aKOH MPeayCMaTpHUBACT
MPUCHOCOOUTENBHYIO H3MCHIUBOCTD OPraHU3Ma OTHOCHTEIIBHO CPEAbI.

Hccaenosanue oraenpueix pyukuumii M.I1. [Tasnos nposoaui ¢ mo-
3uIUA cUcTeMHOU opranmsanuu. OH paccMmarpuBan (QyHKUHMM opra-
HH3Ma KaK «CaMOPETYJIUPYIOIIUECS CHCTEMBI», B KOTOPBIX TOMEOCTa3
ABISICTCS OJHUM W3 OCHOBHBIX MEXaHHU3MOB PEIYJISLIMH MOCTOSHCTBA
BHYTPEHHEH CpeAbl OpraHu3Ma.

AKTHUBHOC B3aMMOJCHCTBHE OPTaHHU3Ma M CPEIbl OCYIICCTBISICTCS
1o peICKTOPHOMY MPHHLMITY. Y PAaBHOBCIINBAHKUE OPTaHNU3Ma C BHELI-
HCH CPeI0 OCYICCTBIICTCS O1aroapst 0€3yClnoBHO-PE(ICKTOPHOM e
ATCIIEHOCTH HEPBHOM CUCTEMBI.

CornacHo pediekroproii teopun CeucHora-IlaBnosa mpudanHa
aroboro pediekroproro akta nexur Bae ero. WIL Ilasmos agemaer
OYCHb BAKHOE 3aMEYaHHe, YTo Onarogaps yCIOBHEIM peduekcam se6e-
Hus BHCIODHEH cpeapl 1) MOTYT OTpaKaThCs B ACATCIBHOCTH OPraHU3Ma,
2) nnm ocrarorca nHANGHEPEHTHBIMH, HE3HAYAIUMHE 1T Hero. brnaro-
Japs YCIOBHBIM pediiekcaM OPraHu3M akTHBHO H30UPATEIBHO OTHO-
CUTCS K OKPY>KAIOLIEH ACHCTBUTEIBHOCTH.

[laBnoB chopMynHpoBan NpeacTaBICHUE O TPEX CBOMCTBAX HEPB-
HOW CHCTEMBI M MPEACTaBUI B BUAC Kiaccupukanmu tunos BH/I, Ha
6a3e KOTOPHIX MPOU3BEN PA3ACICHUE TIO THUIIOJOTHH NOBCACHHUSL.

Cuna HepeHvIX Npoyeccos, HHAYE CHja BO30YKIACHUS H TOPMOXKE-
Husl. CUTBHBIMH YKHBOTHBIMH (MU KHBOTHBIMH C CHITbHBIMH HEPBHBIMH
MPOLIECCAaMHK) CUHTAIOTCS TE, KOTOPBIC JIETKO OOPa3yIOT VCIOBHBIC pe-
(hCKCEl HA HHTCHCUBHO U OYCHb HHTCHCUBHO ACHCTBYIOIINE Pa3IParKu-
Tenu. Y SKHBOTHBIX CO CTa0BIMH HEPBHBIMH IPOLIECCAMH BMECTO 3TOTO
pasBUBACTCS 3alpEICIbHOS TOPMOXKCHHUE. | TaBHOE HA3HAUCHHE 3TOTO
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Daezmamuk. Ty MaTO3MOIUOHAIBHEIN, MATOOOITUTCILHEIH, Ma-
JONIOABIDKHBIN, C XOPOLIO Pa3BHTHIM BHUMAaHHEM U paboTOCHOCOGHO-
cThi0. Ero oTauuacT HU3KHUE YPOBSHD MOBEACHUYCCKON aKTHBHOCTH, OH
MEUIUTENICH, CIIOKOCH, POBCH. XapaKTCPHO MOCTOSHCTBO YyBCTB H
HacTpocHui. [Iporece M3MEHEHUS MPUBBIUCK U HABBIKOB y (hierMaTHKa
3aTPYIHCH.

Menanxonuk. Tun jerkoBO30yAUMBINH, MaJTOOOIIUTEIBHBIN, HE-
yBepeHHBIN B ceOe. OTIMIaeTCss CHUKCHHBIM YPOBHEM JIBUTATCIBHON U
peUeBON aKTHBHOCTH, 3MOLIMOHATBHOU paHUMOCTEI0. CKIIOHEH K ITy60-
KHM BHYTPCHHUM MEPC:KUBAHUAM. MenaHX0oMKaM B HAMOOJIBIICH CTC-
MICHH CBOMCTBCHHBI HCCTAHIAPTHBIC XOIbl BOOOPAKCHHUS M MBIIILICHUS,
Pa3IUYHBIC TTPOSBICHUS TBOPUCCKHUX MPOIICCCOB.

IMeuxuueckas aesrenprocTh (I1]11) HEPBHOH cHCTEMBI - TEOOAs OCO-
3HaBacMas — AeATeapHOCTh Mo3ra. Buas [1]] — motpeGHoCTH, ommyine-
HUSI, TPCSACTABICHUS, MBILMUICHUS, BOJIS, SMOLIMH, COH, MAaMSTh, PCUb,
BHMMAaHHC, CO3HAHIC.

IMoaasmsromee OONBITHHCTBO MOBSACHUYCCKUX aKTOB YCIOBEK CO-
BEPILACT, UCIIOJB3YS YKE FOTOBYIO MpOrpamMmy moBeacHus. Takue e-
JOCTHBIC ABHUTATCIIBHBIC MPOTPAMMBI MOJYYHIH HA3BAHUE (PUKCUPOBAH-
HBIX KOMILICKCOB ActicTBust (DKI).

IHcuxura — 310 dopma ASIATCIPHOCTH HCPBHON CHCTEMBI, HAIIPAB-
JCHHAS HA AJCKBATHOC OPUCHTHUPOBAHKMEC U CBS3b C OKPYKAOIICH cpe-
JIO¥; OCHOBHOC BHECIIHEE MPOSIBIICHUC TICUXUKH - ()OPMBI JBUTATSIPHON
AKTUBHOCTH (MOTOPHKA, BO30YKICHHS, CCKPELIUS).

IloBeaenue — wu3BHC HAOTIOmACMAs ABUTATCIBHAS AKTHBHOCTb,
BKJIFOYAOIIAS MOMCHTBI HEIIO ABMKHOCTH, HCITOIHUTSIFHOS 3BEHO B3aH-
MOJACUCTBHS LICJIOCTHOTO OPTaHHU3MA ¢ OKPYKAMOLICH Mpupomoi (puc.
31).

JIroboe CltokHOE MOBEACHHUE MOYKHO MPEACTABUTD, KaK PsI| MCUXHU-
ueckux akToB. Cxema 3TOH MoC/IeJ0BATeIPHOCTH OUHAKOBAS TS JKH-
BOTHBIX U YCIIOBEKA.
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Cuia sMoOUMH MPOTNOPLIHOHAIBHA, HEAOCTATKY HH(POPMAIIUH O CITOCO0e
VIOBICTBOPCHUA TEKyLIcH nmoTpeOHocTH. Yem MeHee 3HakoMma CHUTya-
LHsL, TeM cHibHEe aMormu. Kpome toro, eciu B maMati oOHapy KUBa-
€TCS HECKOIBKO CITOCOOOB VAOBIECTBOPCHHUS MOTPSOHOCTH, TO BO3HHKA-
FOLIHE HA 3TOM 3TAIC SMOILMH CUIIBHEE, YeM, €C/in Obl, ObIT OAUH BapH-
aHr.

Omoyuu — MOIHBIN PETyIATOP MOBEACHM. OmpuyamenbHble IMO-
LM BO3HUKAIOT B CIyYac HECOBMAICHIS MOMYICHHOTO PE3YIbTaTa U I0-
OYKJAIOT OPraHu3M H3MCHUTh Iporpammy acicteus. [lonoscumenshule
SMOLMH BO3HHKAIOT MPH COBMAACHUH MOTYYCHHOTO PE3yJIbTaTa C OXKH-
JACMBIM, T. €. IPH VAOBICTBOPCHUHN NOTPEOHOCTH, I CTUMYIHPYIOT 3a-
KPCIZICHHE B MAMATH HOBOT'O COYCTAaHHI — H3MCHCHHA B cpeac U d¢-
¢exrusnbiii K/I.

B mamate momemaroTcss CBEACHUA O MHOTPEOHOCTH, COCTOSHHU
BHEIITHEU CpeAbl, CAMU ACUCTBHSL, KOTOPBIM IPUBEIU K YAOBICTBOPCHUIO
JAHHOU MOTPeOHOCTH, U cBeAcHUS 00 3(PEKTHBHOCTH 3TOTO MOBEAC-
HHSL, T. €. O 3aTPAYHHOM KOJIUYECTBE SHCPTHH H BPCMCHHL.

BriGop nnm cozaanue nporpaMmel JeHCTBUSA (CLCHAPUS, IPOCKTA,
IUIAHA) HEMIOCPEACTBEHHO NMPEALICCTBYET MOBEACHICCKOMY akTy. B mo-
JABIIOLIEM OOJBIIMHCTBE CIIy4YacB HU )KUBOTHBIC, HU UEJIOBCK, HE pas-
padaThIBAIOT MPOrpaMMy ACUCTBHSA, a HUCIONB3VIOT TV, KOTOpas VK
MPUMEHSIACh PAHEE MPH CXOKEH CUTYaLHH.

IHamams — CBOWCTBO HEPBHOH CHCTEMEI K JUTUTEIBHOMY XPAHCHHIO
nHbpopMaK 0 BHEITHHUX cOORITHAX. [laMaTe — 310 ocobas popma ncu-
XHUYECKOT'O OTPAKCHHUS ACHCTBUTEIBHOCTH, 3aKTIOUAIOIIALCS B 3aKpeI-
JICHUH, COXPAHCHHH 1 TIOCIEAVIOIEM BOCIIPOU3BEACHIUH HHPOPMALIVH B
JKABOU CHUCTEME.

[To coBpeMEHHBIM NPEACTABICHUSM, B MAMITH 3aKPEILIAIOTCS HE
OTACIbHbIC HHPOPMALTHOHHBIC 3JIEMCHTEL, 4 LEIOCTHBIC CHCTEMBI 3HA-
HHH, TO3BOJLIIOIINE BCEMY JKHBOMY MPHOOPETATh, XPAHUTD H UCTIOIB30-
BaTh OOLIMPHBIN 3amac CBeACHUH B HE/X S((PECKTUBHOTO MPUCITOCOOIE-
HHS K OKPYKAIOLIEMY MUDY.

[Namsatp kak pe3yabpTaT 0OVUCHHS CBA3aHA C TAKUMH U3MEHCHUSAMHU
B HEPBHOH CHCTEME, KOTOPHIC COXPAHSIOTCS B TCUCHHE HEKOTOPOTO Bpe-
MEHH H CYIIECTBEHHBIM 00Pa3oM BIISIIOT HAa JalbHEHINCE MOBCACHHUC
JKUBOTO opranuama. KoMmMmnmeke Takux CTpYKTYPHO-(YHKLHOHATIBHBIX
HM3MECHCHHUH CBA3aH C MPOLECCOM O0PA30BAHMS IHZPAMM-Ce006 TTaMAITH
(TepmuH, npeanoxenHsii 3oomorom k. Anrom B 50-x rr.).
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Cornacao W.IL TlaBnoBy, pu3noaoruueckoii OCHOBOH 3aMOMHHA-
HHSI CITY>KUT YCIOBHBIHA pedhicke Kak akT 00pa30BaHHUs BPEMCHHOH CBSI3H
MEKIY CTUMVYJIOM H peakipei. DTH GOpMBI IAMATH ¥ HAyUCHHS HA3bI-
BAIOT MPOCTBIMH, YTOOB! OTINYATH OT HAYYCHUS, HMCIOLIETO MPOU3BOITh-
HBIH OCO3HAHHBIM XapakTep. DJICMCHTapHBIC (OPMBI HAYUCHHS €CTh
Jaxe y OCCIO3BOHOYHBIX.

ITamsaTe pazpensgercs TakxKe Ha:

- CeHOMUNUYECKYIO, WK (PHIOTCHETHUESCKYIO — CBA3aHA C 6E3YCIIOB-

HBIMH pedeKkcaMyu U HHCTHHKTaMU;

- Qenomunuyveckylo — odecnieurBacT o0paboOTKy W XpaHCHUE WH-

dbopmaruu, mpruodPETaACMOM B X0 OHTOTCHE3a HA OCHOBE Pa3jind-

HBIX MCXaHHU3MOB HAYUCHHSL.

B xoze coBepLICHCTBOBAHUS MEXaHH3MOB aJaNTALUH PA3BHIIUCH U
VIPOUHIHCH OONee COXKHBIC (POPMBI HAMSTH, CBI3AHHEIC C 3aIIC4aTiIc-
HHEM Pa3HBIX CTOPOH HHIUBHIYAIBHOTO OIIBITA.

MuecTHueCKHE TPOLIECCHl MOTYT OBITh CBSI3aHBI C ACATCIBHOCTHIO
PasHBIX AHATU3ATOPOB, MOSTOMY CYIIECTBYIOT CHELU(UUCCKUC BUIBI
MaMAITH COOTBECTCTBCHHO OPraHaM 4yBCTB!

- 3pUTEbHAL;

- CILyXOBasi;

- TAKTHIIBHAS,

- 00OHATCIBHAS,

- ABUTATCIbHAS.

YpoBeHb Pa3BUTHS 3THX BHAOB MAMSATH V PA3HBIX JTHOACH Pa3IHUCH.

CymecTByeT KaaccupUKalys NaMITH MO NMPOJOTKUTEIBHOCTH 3a-
KPCIICHHS U COXpaHeHus Marepuana. [1o 3ToMy npuHIHIY namMsITh IpH-
HATO TOAPA3ACTATh HA TPU BHAA:

- ukonuueckyro, umu ceHcopuyro mamare (UI1). JdmutensHOCT
xpancHus B U1 cocraBmsaer 250-400 mc, 01HAKO IO HCKOTOPHIM JAHHBIM
3TOT MPOIECC MOKET mpogoxkarees A0 4 ¢. Oovem UIT npu nHamuuann
COOTBETCTBYIOIICH HHCTPYKINH OT 12 10 20 3meMeHTOB;

- KpamkogpemeHnHy1o, unu onepamusnyio navsamey (KBII). dmu-
TENBHOCTh XPAHCHHUS B KPATKOBPEMEHHOM maMsiTH 0Kolo 12 ¢, npu mo-
Bropeanu — gonbme. O6vem KBII mpenctaBneH mmpoko W3BECTHBIM
yucioM Mumnepa: 7+2 amemeHTa:

- donzospemennyio, uiau dexiapamuguyio namars (JABID). Inn-
TenbHOCTH XpaHeHus B [IBI1 Heonpe aeneHHO nonras, 00beM BEJHK, a 10
HEKOTOPBIM MPEACTABICHUSM HCOTPAHUYCH.
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Cunraetest, 4TO KQXKIBIH U3 STUX BHUAOB MaMATH 00CCIICUHBACTCS
Pa3IMYHBIMUA MO3TOBBIMH MPOLIECCAMHU M MEXaHH3MaMH, CBI3aHHBIMH C
JCATEIBHOCTBIO ()YHKLMOHAIBHO U CTPYKTYPHO PA3MUYHBIX MO3TOBBIX
CHUCTCM.

Ponv omoenvHovix cmpykmyp mo3za 8 hopmuposanuu namsamu

B npouecce o0y4ueHNS 3aIOMHHAHUE OCYIIECTBILICTCS C MOMOLIBIO
Pa3IUYHBIX CTPYKTYP MO3ra, BKIIOYAIOLINX BA YPOBHSL:

Hecneyuguueckuti (0OIIEMO3roBOI) — CTBOJIOBAS PETUKYISIPHAS
¢dopMans, rUNOTAIaMYyC, ACCOLMATUBHBIA TAIaMyC, THITIOKAMIT H 100-
Hasl Kopa;

MooanvHo-cneyuduyeckuil (PETHOHATBHBINA) — Pa3NIUIHBIC OTACTEL
HOBOH KOPBI GOJBLINX MONYLIAPHH, 33 UCKIIOUCHHEM JIOOHOU KOPBI.

Moarosas kopa OObLINX NOIYIIAPUE - OCHOBHOH CYOCTpaT MOAY-
JTIUny naMaTH. PaspyiueHue ec OTACTBHBIX CTPYKTYP MOXET BBI3BATH
PaccTPOMCTBO MAMATH 3a CUCT HAPYIICHHUS Pa3HbIX MPOLIECCOB: THOO 3a-
MOMUHAHUSA, JUOO COXpaHeHUs, THOO BOCHpPOM3BEACHMA. BuCOUHBIC
JOJH KOPHl YYACTBYIOT B 3alCUATIICHHUH U XPaHCHUH 00pa3Hoi nudop-
marwy. [ Ipy HapyueHuH T0GHBIX JOTICH OTMEHAKOTCS 3aTPY,JHCHUS B Op-
TaHM3alNK ACHCTBUH, JIeTKas OTBICKACMOCTh, HAKIOHHOCTh K HOBTOP-
HBIM CTCPCOTHITHBIM PEAKLMAM HA Pa3APaKUTCITH.

Imouuu — 0coObIH KIACC MCUXUYSCKHUX MPOLCCCOB M COCTOSIHHIMA,
CBSI3aHHBIX C MOTPCOHOCTSAMH M MOTHBAMH, OTPAKAKOIIUX B (opme
HETIOCPCACTBCHHBIX CYOBCKTHBHBEIX TCPEKUBAHHUH (VIOBICTBOPCHUS,
PazocTy, CTpaxa | T. A.) 3HAYUMOCTh JCHCTBYIOIIMX HA HHANBUAA SBJIC-
HUM U CUTyaLUi.

ComnpoBokaas NMpakTHUCCKU TIOOBIC MPOSBICHUS KU3HCHHOH ak-
TUBHOCTH YENOBEKA, SMOLUHU CIYXKAT OJHUM U3 TTIABHBIX MECXaHH3MOB
BHYTPCHHCH PETVIALUH IICHXUYCCKON ACATENBHOCTH W TOBEACHHS,
HAMPaBJICHHBIX HA YIOBICTBOPCHHUE MOTPEOHOCTEH.

Con — 310 0c00as aKTUBHOCTb MO3ra, MPH KOTOPOH Y YEeIIOBEKA BbI-
KIIIOYAIOTCS CO3HAHKE M MCXaHU3MBI IO AACPKAHHUS CCTECTBCHHOU MO3bI,
CHIDKEHA YyBCTBUTECIBHOCTh aHAMH3aTopoB. COH 4YenoBeka UMeeT mpa-
BUJIBHYIO LUKITHYICCKVIO OPTaHH3AIHIO.

B TeueHne cHa pa3aMYaroT MATH CTATUH: YETHIPE — MCATICHHOBOJ-
HOBOTO CHa M ogHa — Opictporo. MIHOrAa roBopar, YT0 COH COCTOHT W3
IBYX ¢a3: MeIICHHOU U OBICTPOH. 3aBEPIICHHBIM LIUKJIOM CHHTACTCS OT-
PE30K CHA, B KOTOPOM MPOHCXOAHUT MOCICIOBATEIBHAS CMCHA CTaIUI
MEJICHHOBO/IHOBOTO CHA OBICTPhIM CHOM. B cpeanem orveuaroTcs 4-6
TaKUX LHKJIOB 332 HOUb MPOJO/LKUTEIEHOCTHIO IPUMEPHO 1,5 1. KK IbIH.
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HecmoTps Ha TO 4TO BCE BBICITHE TTO3BOHOYHBIC JKUBOTHEBIC CIIAT, &
YEeNOBEK NPOBOANT BO CHE HEC MCHEE TPETH CBOCH JKU3HH, HA MPOTSIKE-
HHH BEKOB OCTABAJMCh HCU3BCCTHEIMHU MPHPOAA M HAZHAUCHHUE 3TOTO CO-
crosiHud. K HacTosmemMy BpeMEHH YCTAaHOBJICHO, UTO TIOIH, CIIAIIUC 7-
8 4 B CYTKH, ’KHUBYT AONbLIC TP NPOUHX PABHBIX YCIOBUIX.

Buowt cna

- MOHOGA3HbIT — TPUYPOUCHHBIH K CYTOYHOH CMEHE AHA M HOUH (Y
YCIOBEKA U KUBOTHBIX);

- nOU@a3HbIE — €CITA CMEHA CHA ¥ OO JPCTBOBAHUS IPOUCXOANT He-
CKOJIBKO Pa3 B CYTKH (ICTH, CTAPUKH);

- ce30HHbIli cOH (CTISTUKA) — HAOMIOJACTCS Y PsiAa SKUBOTHBIX H 00y~
CITOBJICH HEOMArONPUATHBIMU 1 OPTaHN3Ma YCIOBUSMHU CPEIBI: XOTIO,
3aCyXa U T. 1.

Kpome nepeuncneHHBIX, ONUCaHBI CICAVIOIIUE BUIB CHA, OOBIYHO
paccMaTpUBACMBIC KAK CIICACTBUC HE(DHU3UOIOTHUCCKUX BO3ACUCTBUH Ha
OpraHu3M YEIOBEKA WU )KUBOTHOT'O!

- Hapromuyeckutl — BRI3BIBACMBIN PA3TIHMIHOTO PO XUMHUUYCCKHMHI
BO3ACHUCTBUSAMU: BABIXaHHEM MapoB 3¢upa, xmopodopma, BBEICHHEM B
OpraHu3M HapKOTHKOB, aikoroisi, Mopdusa u 1. 1. Kpome Toro, takoi
COH MOXCT OBbITh BBI3BaH DICKTPOHAPKO30M (BO3ACHCTBHEM NMPEPHIBHU-
CTOTO BICKTPUICCKOTO TOKA CIA00ON CHITBI);

- namono2uyeckuli — BO3HHKACT NMPH aHEMHH MO3ra, MO3TOBOM
TpaBMe, HATMYHAN OMYXOJICH B OONBIINX MOJYIIAPHIX WIH HOPAKCHUN
HEKOTOPHIX VUACTKOB cTBOJa Mo3ra. Cioaa :Ke OTHOCHTCS H JIeTaprudc-
CKHI COH, KOTOPBII MOXKET BOZHUKHYTh KaK PEaKLMs Ha CHIBHYIO 3MO-
LOHOHATBHYIO TPABMY MOXKET JJIUTHCS OT HECKOJIBKHX JHCH A0 HECKOIb-
kux net. K IBICHHUAM MaTONOrHYECKOro CHA CACAYET OTHECTH TAKXKE U
CHOXOXKICHUE (comHamOyausm), HPUBHOIOTHUCCKUE MEXAHU3MBI KOTO-
POTO 10 CHUX NOP HEU3BECTHHI;

- CUMHOMUYECKUI] — MOXKET OBITh BBI3BAH THIHOTHYCCKHM [ICH-
cTBHEM OOCTAHOBKH W BO3ACHCTBHAMH runHoTH3Epa. Bo Bpems rumHo-
THYCCKOTO CHA BO3MOXKHO BBIKJTIOUCHUC MPOH3BOJIBHON KOPKOBOH ak-
TUBHOCTH TIPH COXPAHCHHH YAaCTHYHOI'O KOHTAKTA C OKPYKAIOLIHM H
HAJIUYHIEM CCHCOMOTOPHOH JCITEIbHOCTH.

ITo onpenencuuro I1.B. CumoHOBa, co3HaHUe PEACTABIACT COOOH
3HAHHE, KOTOPOE B a0CTpakTHOH PopMe MOKET OBITh IEPEAAHO APYTHM
TEOISIM. DTOT CMBICT COACPIKUTCS H B CAMOH 3THMOIIOTHH CJI0BA «CO3HA-
HHE» - «COBMECTHOE 3HaHUE». OHO BOZHHKIIO B TIPOLIECCE PBOTIOLMN HA
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6asze moTpeOHOCTH K OOLICHUIO, IEPEaauy 3HAHUH H 0OBCIUHCHUS YCH-
Tl BBICOKOOPTaHW30BAHHBIX YJICHOB COOOIICCTBA, KAKUMH SIBISIHCH
HAIIH MPEIKH.

W. I1. TlaBn0B cuurtaji, uto creiuduKa BICIICH HEPBHOU ICATE/b-
HOCTH YCJIOBEKA BO3HHUKIA B PE3yIbTATE HOBOIO CHOCOOa B3aMMOICH-
CTBUS C BHEIIHUM MHUPOM, KOTOPBIN CTaJ BO3MOXKEH MPHU TPYAOBOMU Acs-
TEAbHOCTH JIIOJEH U KOTOPBIM BBIPAZHICS B PEUH.

Peup Bo3HHKA KaK CPeACTBO OOWICHUS MEXK Y JTIOABMU B ITPOLIECCE
Tpyaa. Ee paseuTre nprBeno K BOZHUKHOBEHHUIO A3BIKA.

[lon nepeoii cucnanvuoli cucmemori moHNMaOT paboTy MoO3ra,
00yCIaBIHBAOINYIO TPECBPALICHAEC HETTIOCPESACTBCHHEIX Pa3ApaskUTEICH
B CUTHAIIBI PA3IUYHBIX BHAOB ACATCIBHOCTH OPraHu3Ma. JTO CHCTEMA
KOHKPETHBIX, HETIOCPEACTBCHHO YyYBCTBCHHBIX 00Pa30B ACHCTBUTECIBHO-
cTH, PUKCHUPYEMBIX MO3TOM YETIOBCKA H KHBOTHBIX.

Bmopoii cucnanonoii cucmemoii 0603Ha4a0T GYHKIUIO MO3Ta 4ue-
JIOBEKA, KOTOPAs UMEET AETO0 CO CIOBECHBIMH CHMBOJIAMH («CUTHAIAMH
CHUTHAJIOBY). JTO cHcTEMa 00OOMICHHOTO OTPKCHUS OKPYKAKOLIEH ek -
CTBUTCIBHOCTH B BHJE HOHITHH, COACPIKAHUC KOTOPEIX (PUKCHPYETCS B
CIIOBax, MATEMATHICCKUX CUMBOIIAX, 00pa3ax XyI0KECTBEHHBIX MTPOU3-
BCICHHH.

IMoBeaeHME KUBOTHBIX U YCIOBEKA OCCKOHECYHO PAa3HOOOPA3HO 10
cBouM $opMamu, NPOSIBICHUAMHU U MeXaHu3MaMm. B Hactosmee BpeMs
CYLIECTBYET MHOXKECTBO KJIACCH(UKALHUM, Pa3THYarOIINXCI KPUTCPH-
SIMH TIOJIO’KEHHBIMH B IX OCHOBY.

I. KIACCHOHKAIIHA ®OPM I[OBEJEHHA 110 /.
ABIOCHEPH (1981) BbLaenseT TPy OCHOBHBIC TPYIIIBI IOBCACHUS - HH-
JUBHAYAIBHOE, PEIPOAYKTHBHOE M COLTHAIBHOC .

NuapuBuayanbHOEe NOBeAeHHE — HANPaBICHHO HAa BBDKUBAHUE U
JKU3HEOOECICUeHUE OTACTBHOM 0co0OH:

Jloxomonus — mepeMeIIeHUS B IPOCTPAHCTBE, ABIKCHUSA HEOOXO0-
JUMBIC JJTs1 OCYIIECTBICHUS TFOOBIX (DYHKIHIA.

Manunynayuu — COBOKYIHOCTb JACHCTBHI 0COOH C NpeaMETamH,
HAIPABICHHBIX HA UCIIOIb30BAHNE UX I HYXKA.

Hcceneoosamenveras axmueHOCMs — 3HAKOMCTBO JKHBOTHOTO C
OKPYKAIOIIEH CPEeAOH WM HCTOYHUKOM Pa3apa)KCHHUS, TAKHM 00pazoM
CO37aET OCHOBY AN «HMHIUBHAYAIBHOTO MPOrPaMMHUPOBAHHS IOBEE-
HUSD).
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Kopmosoe nogedenue — clioKHBINA KOMITICKC JCHCTBHH, BKIHOYUAIO-
U TOUCK, 3aXBaT, YACPKAHUE AOOBIMU H MOCICAVIOIUEC MAHUITY -
UM ¢ HEH.

Sawumnoe nogedenue — M30CTAHUE OMACHOCTH, OXPAaHA ACTCHBI-
LICH, TCPPUTOPHH, HOUCK YOCHKHIIA U T.1.

Komgpopmnoe noeedenue — mopaepkaHHe YHCTOTHL Tena, oOy-
CTPOWCTBO HOWIIETA, TOYECCHIBAHNC U T.II.

Hepa — COBOKYNMHOCTh CIICHU(HYCCKUX FOBCHHIBHBIX ACHCTBHI,
XapakTepHBIX TTaBHBIM oOpazoMm s Monogbix ocobed (Padpu K.,
1993) unu — 310 hopMa ASATSIBHOCTH « B KOTOPOH COBEPIICHCTBYCTCS
VIIPaBJICHHE TIOBCACHUAEM.

Opyouiinas OeamenvbHoCHb — NEATCIBHOCTD, KOTAA MPESIMETHl U3
Cpe bl UCIONMB3YIOTCS IUTs BO3ACHCTBUSA HA APYTHC A1l TOBBILICHHUS 3(-
(hCKTUBHOCTH MOBEACHHSI.

Penpooykmuenoe nogedenue — 00SCIICUUBACT COXPAHCHNC BHIA;
uepe3 obpazoBaHue OpadHbIX map (CE30HHOCTh, MOKMCK MAPTHEPA, yXa-
JKUBAHHE, CIAPUBAHHKC), BEIBCACHUE MOTOMCTBA M BOCITUTAHHUE €TO.

Coyuaitbnoe noGedenue — peryTupyeT B3anMOOTHOLICHHE 0COOCH,
BKITFOUACT BCS BUBI B3aMMOACHCTBUE B coobimectee. OcolOu B MecTax
OOUTaHUS PACCENSIOTCS HE Xa0THYHO, 4 B COOTBETCTBHH C HACICICTBCH-
HOU mporpamMmoi copmuposasLiciicsa B xo4e 3Bomonud Buga. Ocobu
MHOTHX BHIOB 00Pa3yrOT COOOIIECTBA, XaPAKTCPUIYIOIIHECS CIIOKHON
CTPYKTYPOH: COCTaB, CUCTEMa KOMMYHHUKALIUH, pa3AciacHue poicH, ad-
dunuanys (TCHACHIMS ACPYKATHCS BMECTE), OTHOCHUTCIBHAS M30JISILIUS
OT APYI'HX IPYIIHPOBOK.

1L KIIACCH®OHKALIHA dopmu noeeoenus no
KPYIHIHHCKOMY JLB. (1986) 0CHOBBIBACTCS HA KPUTCPUSIX:

- Cnocob popmuposanus 6 onmozenese

- Heilipobuonozuueckue mexanuszmol jaexcaujue 8 0CHOGe OAHHO20

akma.

1 xameecopus — moBeAcHUE OOYCIIOBICHO HACICACTBCHHOM MpO-
rPaMMOMN, T€HETHUYCCKU JETCPMHUHUPOBAHHBIC CLCHAPUU ACHUCTBUU HE
TpeOYIOLIME OATOTOBKH HITH TPCHUPOBKH B CTAHAAPTHBIX TS BUAA CH-
TYALHUIX.

2 xameeopus — NoBeACHUE (GOPMHUPYIOLIEECS O MEPE HAKOIICHUS
HUHAWBUAYATBHOTO OIBITA.

3 xameeopusi — NOBCACHUE B SKCTPCHHON CHTYALUH, PUHATHE Pe-
1ieHust 6€3 MOATOTOBKH, 03aPCHUC (MHCANT) = 3ICMEHTAPHAS PACCy04-
Hasl JCITCIbHOCTh JKUBOTHBIX.
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1. KTACCH®HKALIHA ¢hopm nosedenus no yukyusm (no
Cumon06y) UCXOINT U3 MOJIOKEHHUS UTO CITOBEICHHUE MOOYKAACTCS (MO-
THUBUPYETCS) NOTPEOHOCTAMH Opranu3May. GopMbl HOBEACHUS Pa3acs-
FOTCA Ha 3 TPYIIIIBL:

Bumanvnoe o0ecnicunBacT WHIUBUIYATBHOC BBDKHBAHUEC OCOOH.
He ynoeneTBopeHue 3THX OHONOTHYCCKHX MOTPEOHOCTEH MPHUBEACT K
rubeau ocobu. buogoruueckue nmoTpeOHOCTH 00CCICUUBAIOT TIOAACP-
JKaHHUC TIOCTOSHCTBA BHYTPEHHEH cpelrl. ButanpHOEe MOBEACHUE aKkTH-
BU3HPYETCS IPU OTKIOHCHUH MAapaMETPOB BHYTPCHHEH CpPebl OT ONTH-
MaJIBHOT'O YPOBHS M NPEKPAIIACTCS MPH €0 JOCTHKCHUH.

Coyuaitbroe (300COLUATBHOC, POTICBOE) MOBEACHNE 00CCTICUHBACT
COXPAHCHUE BHAA U OCYLICCTBISCTCS TOABKO IMyTEM B3aHMOACHCTBHS C
apyrumu ocobsvu. [lepBoocHoBaMu Takoro noseacHUs OyayT moTpes-
HOCTH:

- OPUHAAJIEXKATh K ONPEACICHHON COLMAIBHOM IpyIIIE;

- MUTAlLIMH, CICAOBAHHUE MOBCACHYCCKMM 00pa3uaMm, IPUHATHIM B
JAHHOU TpymnIe;

- HepapXHH, CTPEMIICHHUE 3aHATh B TPYIIIE OMPEACICHHOE MOTI0XKE-
HHE C COOTBCTCTBVIOLIUMH NPHBHICTHAMH (IOMHHUPOBAHHC, THACP-
CTBO, IIOAYHHCHHE, CJICIOBAHKC);

- TCPPUTOPHATBHOCTB;

- COMCPEIKUBAHKE (IMITATHSI),

- POAUTEIBCKAS OTICKA;

- IOJIOBBIC KOHTAKTHI.

Camopazeumie, caMOCOBEPIICHCTBOBAHHE WHAMBHAYYMa OOy-
CITOBJICHO UACANTBHBIMH (IYXOBHBIMH) MOTPEOHOCTAM:

- UCCIICIOBAHUS HOBOT'O;

- UTPOBAs;

- IPEOJONICHHS TPETPAIbI;

- TBOPUCCTBA;

- UHOPMHUPOBAHHOCTH;

- KOMIICTCHTHOCTH,

- CAMOTIO3HAHHUL.

TpeTbst rpynna moTpeGHOCTEH U COOTBETCTBYIOLICE MOBEACHUE B
OCHOBHOM TIPUCYILE YEIOBEKY, XOTS 3a4aTKH U 3NEMEHTHl TakuX Gopm
MOBEACHMS MOYKHO BBISIBUTD Y PA3IMIHBIX IPYIII dKHBOTHBIX.
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PeanbHoe noBencHue 0cobeit mpeacTaBsieT COO0 CI0KHOE coUc-
TAHUC PAZTUIHBIX (I)OpM " KOMIIOHCHTOB. CXO,Z[HLIC ,Z[GI\/'ICTBI/IH uin 1mo-
CTYIIKHA MOT'YyT UMCTDb Pa3JIMIHBIC HO6y)K,Z[aIOH.[I/IC OPUIUHBL, YUTO U ABJIA-
CTCsI 3a0a4UCH U3YUCHHS 300TICHX0JIOTOB, 3TOJIOTOB, IICHXOICHETHKOB.

KonTpoabHbie Bonpocel

1. HazoBute ocHOBHBIC BHABI Pe(IICKCOB B COOTBETCTBHH C yucHmeMm WL.IL
ITasnoBa.

2. Ha30BHUTE THIIBI TEMIIEPAMEHTOB U JANTE UM XAPAKTCPUCTHKY .

3. Kakue ne#icTBus MONyYHIN HA3BAHHC (DMKCHPOBAHHBIX KOMILICKCOB JCH-
cTBHA?

4. B yem 3axi104aeTcs IeIb MOBEACHHA?

5. Uro Takoe «1moTpeOHOCTE)»?

6. Ommmmre CTPYKTY Py MOBEICHHSL.
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3ansTue 10. Kposenocnas cucrema. Kposb

ean 3aHATHSI — H3YYHTH COCTaB U (PyHKIMH KPOBEHOCHOW CHCTEMBI, IOHITHE
KPOBB.

BHyTpeHH:s cpea opraHu3Ma — 3T0 KpoBb, THM(Pa H )KHAKOCTS,
3aMOTHAOLIAS TPOMEKYTKH MEKAY KICTKaMHU M TKaHsMH. Bopga, co-
CTaBIAIOIIAS OCHOBY BCEX JKUAKOCTCH B OPTaHU3ME, BMECTE C PAcTBO-
PCHHBIMH B HEH OPraHMYCCKHMH W HCOPTAaHHYCCKHUMHU BEIICCTBAMHU
JIETKO MPOXOJUT 4Yepe3 CTCHKH COCynoB. BemeacTere 3TOro Xxumuue-
CKHH COCTaB MId3Mbl KPOBH (TO €CTh KHIKOHM YacTH KPOBHU, HE COACP-
JKAIICH KICTOK), 1UM@PbI U MKAHEB0T HCUOKOCHIL BO MHOTOM OJMHAKOB.

Mekay KpoBBIO, HAXOIAIICHCS B KAMHIIAPAX, TKAHCBOH SKHIKO-
CTBIO 1 TUMGOH MPOUCXOJUT HENPEPHIBHEIA 0OMEH MKHIKOCTIMH U pac-
TBOPCHHBIMH B HCH BEICCTBAMH, a TAKKE YCTAHABIMBACTCS JUHAMUYC-
ckoe pasHoBecue. JIumda 00pasyeTcst U3 TKAHSBOH KUAKOCTH, 3 CYTKH
¢¢ BeIpadaThIBACTCS Y B3POCIOrO YeIoBeKa 0koj10 2 1. B mumde coaep-
JKuTCs Oenok B komudectse 20 1/, uro mpumepHo B 10 pa3 MeHbIIe, 4eM
B KkpoBu. [lpoxoxs wepez Mmenmpuaimie apTepHaIbHBIC KAMHLISAPHL
BHYTPU TKAaHCH IMOJ 3HAYMTCIBHBIM AABICHHUEM, KPOBb (PUIBTpPyETCA
CTCHKAaMH KallWLISAPOB, U €€ KUAKasg (pakiusd BEIXOAUT B MEKKICTOY-
HOE IpocTpaHCcTBO. Tak 06pasyeTcs TKaHEBAs KHIKOCTb.

Cocmae u pyuxyuu kposu. Kpoes — 310 KpacHas HEMpo3pavHasL
JKUAKOCTh, COCTOSIINAS U3 ABYX (Ppakiuil — KUIKOU, WIH MAd3Mbl, U
TBEPAOH, UIH KICTOK — QOPMEHHBIX INEMEHIMOE KPOBH.

3uauenue kposu

a) TpancnoptHas QyHKUIHS:

- IEPEHOCHUT K KJICTKaM IHUTATCIbHBIC BEIICCTBA U KUCTIOPOA.

- IEPEHOCHUT K OpPTaHaM BBIICICHUS NPOAYKTH oOMeHa. Yepes ner-
Kue nmpoucxoguT BeiOpoc yumeero CQO», 4epe3 MOYKU BBIBOIATCS Pac-
TBOPHUMBIC MMPOAYKTH OOMEHA.

6) C moMOIIBI0 KPOBU OCYIIECTBISICTCS T'YMOPATIbHAS PETYIIALINL
(TpaHCTIOPTHPOBKA FOPMOHOB).
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B) amurHas GyHKIUS (KISTKH U BCIICCTBA KPOBH YYacTBYIOT B
HMMYHHOM OTBETC).

r) Yyactue B MOAACPKAHUN MOCTOSHCTBA BHYTPEHHEH CpeIBl Op-
rasu3Ma (Hanpumep, HoHHOTO coctasa, pH, cocrasa OenkoB u Ap.).

1) Yyactue B TepMOpPEry/sSiInH (KPOBb IIEPCHOCHT TEILIIO U3 Opra-
HOB, B KOTOPBIX OHO BbIPabaTHIBACTCS, K OpraHaM, OTIAIOIIUM TEILIO,
HAIpHUMEp, K KOXKe, KHIICYHHUKY, JIETKUM, MOYCBOMY MY3BIPIO).

Cocmas kposu

a) OObeM KpOBH B3POCIOro YEIOBEKA B CPEIHEM — 5 1 (Y MY>KIHMH
— 5,2 n, y xenmus — 3,9 1), T.e. 6-8% maccel Tena. Y eapHbBIH BEC —
1,050 -1,060

6) KpoBb OTHOCHTCS K COCAWHHUTEIBHOW TKaHH. MEKKICTOUHOE
BELICCTBO KPoBH - miazma (55% obbema kposu) + 45% dopmeHHsie 3iie-
menTsl. CoctaB miasmsel. 90% — Boga, 10% — Oeaku, sKUpPHI, TIHOKO3a,
conu u ap. benxu xposn — anpOyMUHBI, rMOOYIHHBL, (HPUOPHHOTECH, MPO-
TpoMOUH, cucTeMa KoMIuieMeHTa U ap. HebenkoBbie coeJuHEHUS — TO-
JMICOTHAB, AMUHOKUCIOTEl, MOYCBHHA, MOYCBAs KUCIOTA, aMMHAK,
kpeatuHvH. OpraHudecKie KUCIOTH — MOJIOYHAS, TAMOHHAS, THPOBH-
HOTpaaHas KUCTIOTH. Bsskocts kposu. Eciau npuHATE BA3KOCTH BOABI 32
1, To Ba3kocTes mna3msel — 1,7-2,2, a kxposu — 5,0. I[ToBHIICHHE BI3KOCTH
VBEITUYMBACT HArpy3ky Ha cepaune. OCMOTHUECKOE JAaBICHHE KPOBH —
OCMOTHYECKOC JABJICHUE OCITKOB, HMCET BAXKHOEC 3HAUCHHUE B BOJHOM 00-
MEHE W NpeaoXpaHsieT OT 00c3BOKHBAHUA opranusma. bydepnsie
cBoiiCcTB KpoBH — (OT anri.buffer — cMsaruaTe TOI490K) CBOMCTBO PacTBO-
poB noaaepxkuBath pH Ha ONpeaeICHHOM YPOBHE; B OCHOBHOM ONpEac-
nsr0TCs reMoriaoduHoM (amdoTepneie cBolicTa). CocTap mIa3Msel MOJI-
JCPKUBACTCS OPTaHU3MOM Ha OJHOM ypoBHe. M3MeHeHHs B ee cocTaBe
OOBIYHO BEAYT K 3a0oneBaHusaM. MI3MEHEHHE KOHIICHTPALIH TTFOKO3BI B
KPOBH (THUIIEP- WK TUIOTTUKCMHUS) BBI3BIBACT OOMOPOYHOC COCTOSHHE
U JAXKE CMEPTb.

I'pannusr dpuzuonornucckor Hopmer pH — 7.35-7,45. Tlpu pH 7.2
HACTYNACT KOMATO3HOE COCTOSHHUE (MOTEPs CO3HAHMS, PacCTPOMCTBO
SKU3HCHHO BAXKHBIX (PYHKIHNH). Ay1003 (CABUT B KUCITYIO CPEAY) U AIKA-
7103 (CABUT B LICJOYHYI) — U3MCHEHUS KUCJIOTHOCTH ILIA3MbI — COTIPO-
BOKAAIOT KPVIHBIC BOCHANUTEIbHbIC Mpouecce. Habmogarorcs mpu
auadeTe, OTPABICHUAIX, FOJIOAAHUH, 3a00JCBAHMX JKETYJOUHO-KHIICY-
HOTO TPaKTa.

IIpoucxosicoenue Kiemox Kpogu
DopMeHHBIC 37IEMEHTBl 00pPa3ylOTCsA B KPACHOM KOCTHOM MO3re
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(SLIePHBIC KICTKU — ICHKOLIUTHI ¥ OS3bsIICPHBIC — SPUTPOIUTHI, TPOMOO-
uuthl). X co3peBanye, HAKOIIJICHUE W Pa3pyIUCHUE TPOUCXOTUT B JIUM-
daTudeckux y3aax, 300HOH xenese (TUMYCE), CEIC3CHKE U TICUCHH.

Ceepmuleanue Kpogu — 3alUTHAS PEAKLU OPraHu3Ma, Ipeaoxpa-
HAIOIIAS €0 OT KPOBOMOTEpH. PaspyiueHne KpoBEHOCHOTO cOCYAa NpH-
BOJUT K BBIXOAY U3 HETO KPOBU. JTO 3aMYCKACT LEMTb OHOXUMHYCCKUX
MPOLIECCOB, BEAYIIMX K obpazoBanuo TpomOa. [Iporeccrl cBepThiBaHUS
KPOBH MPEACTABISIOT COO0H (PepPMCHTATHBHBIC AYTOKATATUTHICTKUE Pe-
aKLUH, T. €. IPEALICCTBYIOIHC MPOIYKTHl TAKUX PCAKLUA KATATH3H-
PYIOT HOCIEAYIOIUE UX X01 40 00pazosanus pubpuHoHOTO crycrka. M3
PacTBOPUMOIO HHU3KOMOJICKYIIPHOrO Ocnika (puOpuHOTeHA TOJA ACH-
cTBHEM (EPMECHTOB COOHPACTCSl BBICOKOMOICKYILIPHBIH HEPacTBOPH-
MBIH OEJIOK - (pUOPHH.

JTOT mpouece UACT noJ AchcTBHEM (pepMeHTa TPOMOHHA, BBIICIS-
FOLIETOCH M3 TPOMOOILIUTOB, MIPH UX PA3PYLICHUU BHE COCYAOB U HX KOH-
TaKTe ¢ KICTKAMH COCIUHHUTENBHON TKaHH. JuameTp tpomOouunToB 2-5
MKM, B I MM nx HacuuteiBactcs ot 250 qo 400 Teic. B kxpoBOTOKE TPOM-
Ooumtel HaxoasaTed ot 8 no 11 nHell.

Jis cBepThIBaHHS KPOBH HCOOXOAUMBI HOHBI Kambiwms. Ecau ux
VIAINATh, CBEPTEIBAHU: HE porcxoaut. [Iponiece ceepThiBanys uaet 3-
8 MuH.

[Tocne cBepThIBaHUS CTYCTOK VIUIOTHACTCS MOJ ACHCTBHEM XHMH-
yeckux (hakTopoB M3 TPoMOOIMTOB. B mponecce cBEpTHBaHMS KPOBH
VYACTBYIOT IUIa3MEHHBIC W TpomGoumTapHeie (aktopsl. Hexocrarox
MICPBBIX U YMCHBIICHUE WK HEMIOTHOLCHHOCTh BTOPBIX MPUBOAAT K 3a-
MEIJICHHIO CBEPTHIBACMOCTH H KPOBOTOUMBOCTU. Ilnasma, nurieHHas
¢ubpuHOreHa, Ha3bIBACTCS CHIBOPOTKOW. B nmmde Takxke Haxomutcs
¢$ubdpuHOreH, Mo3ToMy MuM(pa MOKET CBEPTHIBATHCS. Y OOJBHBIX TEMO-
¢dunueit (HaciaeacTBeHHAs OOJIC3HB) KPOBb HECBEPTHIBACTCSA B TCUCHHC
JUTUTEITEHOTO BPEMEHHU H3-3a AC(HLINTA HEKOTOPHIX INAa3MEHHBIX (ak-
TOPOB CBEPTHIBAHHL.

Dopmentbvie 1emMeHmMbl KPOosU

Ipumpoyumosl. be3saepHBIC KICTKH ABOSKOBOTHYTHIC, TUAMETP —
7-8 Mxm, Tommena — 2,5 mxm. B 1 MM® kpoBu coaepaxurcsa 45 MiH.
kireTok. CymmapHas miomans 3putpormTos 3 500-3 800 m?. dyHkims
— MEPEHOC KUCIOPOAA OT JNETKHUX K TKAHAM U YITICKHCIOro rasa OT TKa-
HEU K JIETKUM.

a) benok 3puUTPOIMTOB TeMOITIOOMH MOXKET XUMHUCCKUA CBSI3bI-
Barbcs ¢ Oz u CO;.
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0) I'emorno6un cocrout u3 4 cyObeAuHNL OCNIKA TITOOUHA, K KakK-
JOU M3 KOTOPBIX MPHCOCIUMHCHA HEOEIKOBAS YaCTh — I'EM — COACPIKaINasL
arom zkenesa (11).

T'emozinobun npugact KPOBH TCMHO-KPACHBIH [BET. Y UCI0BEKa I'e-
MOTJI00HH UMEET MOJICKY/IsipHY IO Maccy 68 000 (4 cyObeannutis mo 17
000). Monekyna reMorioOuHa COCTOUT U3 OBYX COL-TTIOOMHOB U ABYX [-
ITTOOMHOB, SBJIAIOIINXCS MPOAYKTAMHU Pa3HBIX TeHOB. COCOUHEHHUE re-
MOTJI00HHa (OKCUCeMO2I00UH) € KHUCIOPOAOM HMEET SIPKO-ATYIO
OKpacKy, 3TO OMpeASasIeT LBET aprepuanpHoi kposu. He + 40, =
Hs(0,)4 — okcuremorioOuH.

HecTotikoe coemunenue remornoduna ¢ O, paspymaercs B TKaHIX,
OCIHBIX KHCIOPOJOM, IO3TOMY BCHO3HAS KPOBb HMEET TEMHO-KPACHBIH
uBeT. MHOTTIOOMH COACPIKUTCA B MBIIILAX, TaKKe cBsa3biBacT O , HO
mpu 601ee HU3KUX 3HAYCHUAX MAPLUATBEHOTO AABICHUS U SBISCTCS pe-
3epByapom O B MBILIIAX [TPH HHTCHCUBHOH paboTe.

Kapbozemoanooun — coequaeane CO; ¢ remorimoounomM. Xotsa 80%
CO: TpaHCIIOPTHPYETCS B PACTBOPCHHOM BHUJE.

B) [IpomomxurenpHOCTE KH3HU SpUTpouUTOoB — okono 100-120
JHEH. ExxeTHEBHO paspyiuaetcs 5 MITH. 3PUTPOLIUTOB H CTONBKO JKE 00-
pasyeTcs.

r) HoBsie sputpormte 00pasyrorcs B KpACHOM KOCTHOM MO3TE.

1) 3amnac 3pUTPOLMTOB HA CIy4Yail KPOBOIIOTCPH HAXOAUTCS B CEIC-
3eHKe, Aenonupyomeh (xpansiuei) 10 300 M1 kposu. [pu puzuueckoit
padoTe e¢ IMaaKHe MBIMIIB COKPALIAIOTCA U KPOBb BBLACIICTCSA B CO-
CYIBL.

¢) PazpymeHue SpUTPOLIMTOB HACT B IICUCHU U CEIC3CHKE, B KOTO-
POH TaKkKEe VHHUTOXKAIOTCS OAKTEPHH H BUPYCHI, TONABIINE B KPOBb.

Manokposue — aneMus — CHIOKCHUE YHCIIA SPUTPOLIUTOB B KPOBH U
(unu) YMEHBLICHHAE CONCPKAHMS B HUX TEMOTTIOOHHA.

a) [IpuuuHbl MAMOKPOBHSL: IIJIOXO0C MUTAHKE, HHPEKIIMOHHEIC 3200-
JICBaHU, KPOBOIOTCPH, ABUTAMUHOABBL, 37T0KAYCCTBCHHEIC OIYXOJIH, He-
JOCTAaTOK >Kele3a B MHIIC, HANPUMEP, NPH BETCTAPUAHCKOM NHTAHHU.
YacTo MaJIOKPOBHEC U3JICUUMO.

IlepemiBanne KpoBu.

a) KpoBe GepyT y B3pOCIBIX JIFOACH — JOHOPOB.

6) KpoBb, 06paboTaHHYIO aHTHCBEPTHBAIOIIMMH COCTABAMH, Xpa-
HAT B 3aKYNOPEHHBIX COCYIAX.

B) I'pynmbl KpoBH HepeiaroTcsa OT POAUTEICH ACTAM U HE H3MCHS-
FOTCS CO BpEMEHEM. | PyIITEl KPOBH HACTICAYIOTCS TPEMSI HE3aBHCUMBIMHU
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JIpyr oT Apyra reHamu. [[Ba rena nomuHanTHE A v B w oamH ren O —
PCLIECCUBCH.

1) HauGonee pacnpocrpaneutoii sisasercs 1l rpynna, peakoii - IV.
Pacnpenenenue mroxcit ¢ pasHEIMH TpyIIaMHd KPOBH HEOJHUHAKOBO B
pasauuHbIX parioHax 3emiu: | rpynmna Haubonee pacnpocrpaHeHa (e¢ da-
crora cocraBmster 90-100%) y nacemenus Llentpamsroit u FHOxkuO#M
Awmepuku. B Mockse moau ¢ [ rpymmoit kposu coctasmsiot 33%, 11-38,
m-21ulV-38.

Jeitikoyumpl — 1AepHBIC KICTKU, CIIOCOOHBIE K aMEOONTHOMY JABH-
JKeHHIO. JICHKOIUTHI CIOCOOHBI BBIXOAUTh M3 KPOBEHOCHOTO pycia U
HAKaIUTUBATHCS B MECTaX MOPAXKCHUS TKaHeH opranusma. K nefikonnram
OTHOCST BCE SACPHBIC KJICTKH KPOBH YCJIOBEKA, CPECIU KOTOPBIX Pa3iiu-
YAKOT NCHKOLUUTH 3¢PHHCTHIC — IPAHYJIOLUTHI (HEHTPOQUIBI, 303UHO-
¢uel, 6a3odunel) U He3epHUCTBIC — arpanyiaouuTsl (B- u T- namdo-
uuThl, MOHOLMTHI). KiteTkn GecuBeTHBI (OTCIONA HA3BAHME «IICHKOC) —
6emnbii). [IpoaomKuTEeNbHOCTE KU3HU ICHKOLUTOB 3aBUCHT OT X BHIA
U COCTABIIICT OT | JHA 1O HECKOJBKHX JICT.

OcHoBHas QYHKUIUS JCHKOIUTOB (OPMHUPOBAHUEC BPOKICHHOTO U
amantussoro nmmyHurteTa. M. 1. Meununkos otkpeLn gpacoyumos. Meu-
HHKOB MPETOKUI (arolUTapHy0 TCOpHI0 nMMyHuTeTa B 1863 1. Pa-
TOLIUTHI HOTJIOIIAIOT YYKEPOIHEIC BEIICCTBA U BBI3BIBAIOT MECTHYIO BOC-
MATATCITBHYIO PCAKLINIO OPraHUu3Ma, CONPOBOXKIAOINYIOCI OTCKOM, MO0-
KpacHeHHEM U 00Jbr0. B ouar BocmiaieHUSI MPUBJICKAKOTCS HOBBIC (paro-
uuthl. [lornomas aykepoaHbIC Tena U MOBPEIKACHHBIC KICTKH, (aro-
LUTHl THOHYT B OOJBIIUX KOTHYECTBAX, IPSBPAIIASCH B THOH.

JlumbounTsr 00pa3vIoT 0coOkIE GEITIKN — AaHTUTENA, YIACTBYIOLIHE
B 00C3BPCIKUBAHNH Yy KEPOAHBIX BEIICCTB. AHTUTENA CICLIU(DUYIHBI IS
OMpPEIECICHHOTO BHAA Ocika. AHTHTENA MOTYT COXPAHATHCH B KPOBH
JUTUTEITEHOE BPEMSL, U OPTaHH3M CTAHOBHUTCS HEBOCIPHUMYHBBIM K 3200-
JICBAHUSIM.

Cucmema Kpoeoodpaujenus — TaBHAS TPAHCTIOPTHAS CHCTEMA de-
JIOBCUCCKOrO OpraHm3Ma — cHcTeMa KposooOpameHus. OHa COCTOHT U3
TpyO-COCYIOB, HAcoca-CepALia M MHOTOYHCICHHBIX KJIANAHOB, KOTOPBIC
00eCIICUHBAIOT OJHOHATIPABICHHOCTh JBIDKCHHS KPOBH Yepe3 CEPALIC U HE J0-
MyCKAIOT 0OPaTHOTO TOKA KPOBHU B BeHAX. Pa3BeTBIASACH HA METTbUAMIIIHE TPY-
OOUKH — KaITHILBIPbI, KPOBEHOCHBIC COCYIBI JOXOMAT MPAKTHICCKH 0 KaK-
JOH KIETKH, CHabKast HX MATATCIBHBIMU BELICCTBAMH H KUCTIOPOAOM U 3a-
OHpas NPOAYKTHI UX JKHBHEIACATEIBHOCTH, KOTOPBIC HYKHBI APYTHM KIICT-
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MPEIOTBPAIIACT BEIBOPAYHBAHUC CTBOPOK KIANAHOB B MPEACCPAHC.

Kposenocnvie cocyopt GbIBAIOT TPEX THIIOB:

Apmepuu — cocyasl, O KOTOPEIM KPOBb ABIKETCS OT cepaua. Mx
CTCHKH 00pa3oBaHBl HAPYKHOH COCAWHHTEIBHOTKAHHOU 000IOYKOH
(0OyCnOBIHBAOT MPOYHOCTE U VIPYTOCTh apTEPHI), CPEAHUIN CIIOH —
[JIAAKUC MBILIIBI ¢ 3MACTUYHBIMH BOJIOKHAMH, BHYTPCHHHUH CNOH - 3H-
JOTETHATBHBIN (OXUH COH MITOCKUX 3HIOTCIHATBHBIX KJICTOK).

Kanunnaper — 06pazoBaHbl THIIb OXHUAM CIOCM KICTOK SHIOTEITHSL.

UYepes 3HA0TEINH KAMMUTIPOB IUIa3Ma KPOBH OOMCHHBACTCS C TKA-
HEBOU JKHUAKOCTBIO IUTATCIBHBIMH BEICCTBAMH U MPOAYVKTAMU 0OMEHA.
VY uenoseka Goaee 150 mupa. xammispos oOmiei mauHoi Ooaee 100
ThIC. KM. COBOKYITHOCTB apTECpHOIN, KAMWLIIPOB, H BCHYN HA3BIBAIOT —
MUKDPOYUPKYISAMOPHBIM PYCAOM. 3AECh IPOUCXOIUT OOMEH BEIICCTBOM
MEXKIY KPOBBIO M MCEKKJICTOYHBIM BemecTBOM. CpeaHss CKOPOCTb
(UIBTpaLK BO BCEX KAMMILTAPAX OpraHn3Ma okojao 20 TUTPOB B CYTKH.

Benbt — cocyapl, Mo KOTOPEIM KPOBb ABIDKETCS K cepany. CTeHKH
BCH TOHBLIE, UM YV apTCPHUil, Tak KaKk JAaBjcHUC B HUX MeHbme. Kak ny
apTepuii, CTCHKH BEH 00pa3oBaHEl TPeMs 000NIOUKaMH, HO Y BEH c1a0o
passuta MelmeuHas 06oouka. B CTeHKax BEH MMEIOTCS MOTYIYHHBIC
KJIaNaHbl, OPEISTCTBYIOMKE OOPaTHOMY ABWKCHHIO B HUX KpoBU. Kpo-
BCHOCHAS CHCTEMA V YETIOBCKA 3aMKHYTas, COCTOUT U3 ABYX KPYT'OB KO-
BOOOpAILCHHUS:

Manwtii (1ezounsiii) Kpye KposoodpauieHus — NyTh KPOBH OT Ipa-
BOTO KEJIYJOUYKa YePe3 apTCPHH, KAIHULIPEI U BEHBI JIETKUX A0 JICBOTO
mpeacepaust. KpyrooGopoT kKpoBu B HEM HPOUCXOIUT 3a 4 CeKyHAbI. B
apTeprsIX Manoro Kpyra TeueT BESHO3Has KpoBb. Ha rpaHmie neroyHou
apTepPUH U TMPABOTO KEIYAOUKA HAXOJATCS MONYIYHHBIC KIIAMAHBL.
HNmeror BUA KapMamkoB HA BHYTPCHHEH MOBEPXHOCTH cocynos. llpu
BBITAJKHBAHUHU KPOBH M3 JKETYI0UKOB crniagarorcsa. [lpu paccnabnenun
MPABOTO JKETy OUKA HATIOMHAIOTCS KPOBBIO, IPETTCTBYS €€ 00OPATHOMY
x04y. B nmerkue BXoAgT ABE BETBU JICTOYHOM apTCPHHU, OTXOMAIICH OT
MPABOTO JKENTYA0UKa. B Kamuspax, OMIeTaroIUX JCTOYHbIC ATbBEObI,
MPOUCXOANT ra3oo0MeH. B BeHax Majoro kpyra Tedyer apTepHaIbHAas
KpoBb. UeThIpe JICrOYHbBIC BEHB! BIIAJAIOT B ICBOC MPEACCPIHUE.

bonvuioit kpyz kpoeoobpaujenus — NyTh KPOBH OT JIEBOTO XKEIY-
JOYKa Yepe3 apTepHH, KAMWLISPEl U BEHBI BCEX OPraHOB Tena IO Ipa-
Boro mpexacepaus. KpyrooGopor kpoBu B HEM MPOHCXOAMT 3a 23 ce-
KyHIBL JIeBBIH ey J0UeK BEIOPACHBACT KPOBb B a0PTY — CAMYIO KPyII-
HYIO apTEPHIO YEIOBEKA, OT KOTOPOH BHH3 HAeT OpromHag aopra. Ha
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TPaHHLEC A0PTHI U JIEBOTO JKEJIY JOUKA HAXOMATCS TOIYIYHHEIC KIIAMAHbI.
OT aopTHI OTXOAAT APTCPUH, BETBALIUEC B OPraHax HA MHOXECTBO Ka-
MILIApoB. B kannsapax npoucxo uT ra3000MeH U 0OMEH BELIECTBAMHU
MEKIY TKAaHCBOHM JKUAKOCTBIO M mnasMod. Kposws cobupaercs B Bepx-
HIOIO (OT rOJIOBBI) M HIDKHIOKO (OT TYJIOBHIIA) TOJIbIC BeHBL. [10/16IC BEHBI
BIIQJAIOT B IPABOE TIPEACCPAHE.
Paboma cepoya

Aemomamusa cepOeynoil Mbluiybl — CIOCOOHOCTD CePALIA PUTMHYC-
CKH COKPAILIAThCS TMOJ BIUSHUCM HMITYJIBCOB, BOZHUKAIOIHUX B CAMOU
cepacuHol mpiimne. O0eCmeunBacT HE3aBUCHMOCTE PabOTHL CEPALa OT
HEPBHOH cucTeMbl. HopMamsHBIH pUTM CEpAETHBIX COKPAIIEHUH 3aJa10T
KICTKH CHHYCA MpaBoro npeacepaus (Boaurens putMa). [losromy Hop-
MaJIbHBIA PHTM Ha3bIBACTCSI CHHYCOBBIM. DTH KIIETKH IMEIOT MUHAMAITb-
HBIH pedpakTepHbIii eproa (MEpPUOA, B TCUCHHUE KOTOPOTrO HE BO3-
MOJKHO TIOBTOPHOE CaMOCTOATEJIBHOE COKPAINEHHUE MBIMIEYHOTO BO-
aokuaa). B cytku cepaue coxpamaetes 100 Teic. pas, mepexauusas 10
TOHH KpPOBU. B aHatoMuu CymecTBYET 3MITUPUYCCKOC MPABUIO. OTHY
aPTCPHIO COMPOBOKIAIOT 2 BCHEI.

Cepoeunplii yuxi

Hopwmanensiii putm — 70-75 cokpamennii B MunyTy. [pn dusuue-
CKOH Harpys3ke myJbC Y HETPECHHUPOBAHHOTO YEIIOBEKA MOKET YTPOUTHCS.
JmurenpHoCTh cepacunoro nukna — 0,8 cekyna. AmuTeasHOCTE COKpa-
menni npeacepani — 0,1 ¢. JImuTe IbHOCTE COKPAIICHUN KCTYI0UKOB -
0,3 ¢. lnutensHOCTE pacciaadneHus BCel cepacunoi Mt — 0.4 ¢. B
MOKOE KEITYI0UKOM BHIOPACBIBACTCS OKOJIO ST KPOBH 32 1 MUHYTY — M-
HymHulli 00vem kpoeit;, 3a 1 coxparenue — 60—70 M1 KpOBH — cucmonu-
veckuil 00wvem kposomoxa. Ilpu Tsoxenon puznueckoit padore 3a 1 MuH
MHUHHUMAaNbHBEINA 00beM pocturaet 30 TUTPOB.

Pezyasyus pabomet cepoya

[Tpu yBearYeHUN YaCTOTH M CHUJIBI CEPACYHBIX COKPAIICHHH CKO-
POCTb TOKa KpOBH yBeamuuBactcs. Perymsaus paGotel cepaua (cuia u
YaCTOTA COKPAIICHUH ) OCYIIECTBISICTCS HEPBHOM U I'YMOPAIbHOH CHCTE-
Mamu. Perynammsa aBTOHOMHOM HEPBHOU CHCTEMOIA.

Hapacumnamuueckue nepewot (10 mapa 4epenHO-MO3rOBBIX HEPBOB,
T.H. OMy»KIAIOUIHH HEPB) YMECHBINAKOT YACTOTY M CHIIY CEPACUYHBIX CO-
KpaIeHUH, CHIDKas CKOPOCTh TOKA KPOBH B COCYAAX.

Cumnamudeckue Hepevl YBEIMIUBAIOT YACTOTY U CHIY CEPACYHBIX
COKpAILECHUH.

T'ymopanvuas pezynsiyus

103



Adpenanun (rOPMOH HAATIOUCUYHHUKOB), COMH KAIbLUS U APYTHE
OHOIOTUYCCKU aKTHBHEIC BEIICCTBA VBEINYHBAIOT YACTOTY M CHUIY Cep-
JCUYHBIX cOKpameHuii. BoqHeHHe Ha SK3aMeHe BBIBBIBACT BO30YKACHUC
CUMIATHYSCKONH HEPBHON CHCTEMBI M BRIOPOC B KPOBb aIPCHATUHA, YTO
CTUMYITHPYET CEPACUHVIO ACATCIBHOCTb. Honbl Kanus, OPaauKUHAH U
apyrue BAB yMeHBIIAOT 4acTOTY M CHIY CEPACHHBIX COKparneHui. ['y-
MOpalbHas M HEPBHAS PEIVISILHA B HOPME COBMECTHO OOCCIICUHUBAIOT
MPUCHOCOOICHUE CEPACYHOM ACATEIBHOCTH K YCIOBHAM BHCIIHCH
cpeapl. Ipu Pusmiaeckoil Harpy3Kke B pe3yabTaTe CTUMYJSILUM CEPACY-
HOU JEATCIBPHOCTH YCKOPSCTCSA TOK KPOBH M VIVUIIACTCS CHAOKCHHUC
MBILIL KHCTIOPOAOM U ITUTATECIbHBIMU BelnecTsamu. Bo cHe Bo30yKaeHa
MapacUMIIATHUCCKAs CUCTEMA, B KPOBH 00pasyeTcs OpaJuKUHUH, CEp-
JCYHAs JCITCIbHOCTE YTHETACTCSL.

Jsusicenue kposu no cocyoam
CoxpalneHue KeIyA0UKOB CO3ACT JABICHHEC KPOBH B COCYIAX.
MaxkcuMansHOE AaBICHUE B A0PTE, MUHUMAIBHOE - B MONBIX BeHax. He-
MPEPBIBHBIN TOK KPOBH B COCYAaX 0OCCIICUMBACTCS PA3HOCTBIO JaBIC-
HUS B HUX. OOBIMHO H3MEPSIIOT APTEPUATBHOES JABICHHC B IUICUCBOM ap-
TCPUH.

B HOpMC Vv MOMOIRIX TFOACH TPH COKPAIICHUN CCPALA AABJICHUC B
wie4eBoi aprepun — 120 MM pT. CT. (CHCTONHYECKOE AABICHHC), & B MO-
MeHT paccaadiacHus 70 MM pT. cT. (auactoauueckoe aasincHue) llosbi-
LICHHOE apTEPUANTbHOC JABJICHHE HA3BIBACTCS TUICPTOHUCH, MMOHMKCH-
HO¢ — runoTonneH. CHCTOMNYCCKOS NABACHUE — CAMBIN BBICOKHH ypo-
BCHb apTCPHATIBHOTO JABICHHUS, BOZHUKAIOIIMNA B MOMECHT CHCTOMHI (Co-
KPAIICHUS) KTy A0UKOB. JIHAaCTOMMYECKOE JAaBICHUE — CaMblid HU3KUH
VPOBCHB apTCPHATBHOTO JABICHHS, BOSHUKAIOIINH B MOMEHT JUACTONBI
(paccnabnenust) xeay,4049KoB. CUCTOIUUCCKOS AABICHUE H3MEPSCTCH 10
MOSIBICHHIO IIyMOB KOpOTKOBa NpH MEpe:KaTH MAHXCTOH apTepu U
MOCTENICHHOM e¢ paccialneHun. Ha nieueBoii apTepun CIBIIHEL yaapsl
MyJ1bCa, KOTJa KPOBb, MPOLICAIIAs YSPE3 CXKATYIO apTCPHUIO, VAAPSIET B
MYCTOH COCYJ HIDKE MAamXKEThl. [{HacTonuyeckoe NaBICHUE H3MEPSIOT
MpY UCYE3HOBCHHUH 1yMOB KopoTkosa

Ilyabe — pUTMHUECKUE KONECOAHMS CTCHOK COCYAOB, BOZHHKIIHE
MpU THAPOJMHAMHYECKOM YyIape BO BpeMs cepAcdHOro BeIOpoca. B
HOpME Y B3pocioro denoseka coctasaeT 60-80 yrapos B MUHYTY.

[lynsc mpoiynmbiBacTCs B KPYIHBIX apTepUsIX, OMH3KO pacrolio-
JKCHHBIX K TIOBEPXHOCTH Tena (HAa BHYTPCHHEH CTOPOHE 3aIsICThs, HA
BUCKax, 1o Ookam mici). CKOPOCTh My IbCOBOM BOJHBI HE CBSI3aHA CO
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CKOPOCTBIO TOKA KPOBH B COCYAAX, a 3aBUCUT OT YIPYTOCTH CTEHOK CO-
CYJOB.
Cxopocmv moka Kpoeu

KpyrooGopoT kpoBu B 60JBIIOM H MAIOM KPYre KpOBOOOPAIICHHUS
mpoucxoaut 3a 27 cexyHd. CKOPOCTh IMyJIbCOBOH BOJIHBI - MPHOIH3H-
tenbHO 10 M/c. CKOPOCTh TOKA KPOBU B COCYAAX 3aBHCHT OT MPOCBETA
cocyaa. B aopre makcumanbsHas ckopocth Toka kpoBu — 0.5 m/c (5
a/muH). MUHHManbHas CKOPOCTh TOKAa KpoBH B kamwuipax 0,5-1.2
MM/C (3a CYET TOTO, YTO CYMMAPHBIN MPOCBET KATUILISPOB OOJBIIE MPO-
ceeta aoptel oyt B 500 pa3z). CKopocTh TOKA KPOBH B MOJIBIX BEHAX —
0,25 m/c (cymMapHBIH IpOCBET MOMBIX BEH B 2 pasa OojbLie, YeM Mpo-
cBeT aopThl). JIBIKCHHE KPOBHU B BeHaX. B BeHaX HaxoAATCs MOTYIVH-
HBIC KJIAMAHbI, TPEIATCTBYIOMIE 00paTHOMY TOKY KpoBu. [Ipu cokpa-
LICHUH CKEJICTHBIX MBIIII] BEHBI CKUMAIOTCS, M KPOBb U3 HHUX BBLAABIIH-
BacTCAd B CTOPOHY cepAua. J[BH)KCHHIO KPOBH B BEHAX CIOCOOCTBYET
MIPUCACHIBAIOINEE JCHCTBHIE TPYIHON KIIETKH, BOSHHUKAOIIEE ITPH €€ pac-
LIMPCHUH BO BPEMsl BIOXA.

Ilepepacnpeoenenue kposu 6 opeanuszme

B 3aBHCHMOCTH OT MOTPEGHOCTH OPraHa B KHCIOPOJAE U MMHTATEIb-
HBIX BEIIECTBAX €r0 KPOBOCHAOKEHHUE MOJKET U3MCHATBCS 32 CUCT U3Me-
HEHHS TIpocBeTa ero cocynos. [Ipoceer cocynoB B opranax uamMeHIETCA
MO ACHCTBUEM COKPALLECHHUS WITH PACCIAOICHHS MBILIL CTCHOK COCY IOB.
PedrexropHoe H3MeHEeHHE TPOCBETA COCYI0B MPOUCXOANT 32 CUCT ACH-
CTBHS BETETATUBHON HEPBHOU CHCTEMBI.

Cumnamudeckas 1 NAPACUMNAMUYECKAs HePEHAS CUCeMA 6Jil-
AI0OM NPOCEem cocy008 6 3aBUCUMOCTH OT opraHa. CyKeHHE COCYAOB
HA3bIBAIOT — BA3OKOHCTPHKIMEH, a PaCITUPEHNE COCYOB — Ba30JHIATA-
UCH.

CokpalleHHE MBIIII] COCYAOB TEM OOIbINE, YeM OOJNBIIE YacTOTa
CJICA0BAHUS UMITYJIbCOB CUMIATHYCCKOU HEPBHOU CHCTEMBI.

Ilox peficTBHEM agpeHaNIHA, Ba30MPECCHHA IPOUCXOIUT COKpaIIe-
HHE MPOCBETA COCYAOB. | HCTAMHH BBIZBIBACT BA30JUITALIHIO APTCPHOIL,
BCHYJIOKOHCTPUKLIUIO U MOBBIIICHUE MPOHHIACMOCTH KAIWLIPOB, YTO
HPUBOJUT K OTEKY TKAHEH.

Humpamuueckas cucmema. BTopoli TpaHCTIOPTHOH CHCTEMOH Opra-
HH3Ma SBICTCS CeTh MUMpaTHIECKUX cocya0B. JInmda npakTHuecku He
VYACTBYET B TPAHCIIOPTE KHCIOPOAA, HO UMEET OONBIIOE 3HAUCHUE TS
pacpeeICHUs [0 OPraHU3My MUTATCIBHBIX BEIIECTB (OCOOCHHO - JIUITH-
JOB), & TAIOKE AJIS 3AI0UTHl OPraHU3Ma OT MPOHUKHOBCHUS UYKEPOJHBIX
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TEl U ONACHBIX MUKPOOPraHu3MoB. Jlnmbaruueckue cocyasl Mo CBOeMY
VCTPOHCTBY MOX0XKH HA BEHBI, OHH TAKXKE HMEIOT BHYTPH CCOsI KJIATaHEIL,
00eCIICYNBAIOIINE OJHOHAIPABICHHBIN TOK KUIKOCTH, HO, CTCHKHU JTHM-
(daTHICCKUX COCYIOB CHOCOOHBI K CAMOCTOSTCIBPHOMY COKPAILICHHIO
(«mamarmaeckue cepana»). Bo Bcex TKaHAX HMEIOTCS CIIETIO 3aKaHUH-
Barormpecs muMpaTiueckue kanwuipsel. Ha myti nimaTtidaeckix cocy-
J0B, OCOOCHHO B MECTaX UX CUSAHIS, 00pa3yIoTcsa MTIMQpaTHICCKHIC Y3TbI,
BBITIOTHSFOIIUE TVIABHBIM OOPa30oM 3aIMuTHBIC (MMMYHHBIC) (DyHKIHU.
OtpHiarensHOE AaBICHUE, CO3AAMOMICECS B TPYIHOM MOJOCTH PH BIOXE,
TaIOKE PabOTACT B KAYECCTBE CHIIBL, TOJKAFOLICH THM(Y IO HANPABICHHUIO K
IPYAHOU KIETKe, rac TuMGpaTHuccKue MPOTOKH BIAJAIOT B BEHBL. TakuM
oOpazoMm, mumparHueckas CUucTeMa 00bSIHHACTCS C CUCTEMOH KPOBOOO-
paLICHHUS B €AMHYIO TPAHCHIOPTHYIO CETh OPTraHU3MA.

Jlumdarmdaeckue coCyAbl B MECTE CINHSHHUS 00pa3VIOT Aumgpamute-
cxue y3nol. JIBHKEHHIO TUMQBI CTIOCOOCTBYET JABICHUC TKAHCBOU KU~
KOCTH, MOCTYMAIICH B TUM(]aTHICCKHE KATWULIPHL, 4 TAKKE COKpalle-
HHE MBIIIL W JBIDKCHHE OPTraHOB, OKPYXKAKOIIHMX THMM(PaTHUSCKHE CO-
CY b, MPUCACHIBAIOLLIEE AEWCTBUE TPYAHOM MOJIOCTU MPHU BAOXE.

B nmumbarnyeckux y3max akKyMyTHPYEOTCS JTAMQOLMTEL, OCY-
mecTomue paronuros u odpazosanue antutel. [Ipu sToM npoucxo-
out HaOyxaHue MuMGOY3I0B, 3a cueT 00pa3oBaHus THMPOLUTOB.

CxomneHus muM$poy3I0B y YeIOBEKa:

- B OAMBIIICYHOH BIIAIUHC,

- B IOJKOJICHHBIX U JIOKTEBBIX CrU0ax;

- B TPYAHOH 1 OPIOIIHOMN MOJIOCTH;

- B IIaXOBOI 00JaCcTH;

- Ha mee (B CIM3MCTOM 000IOYKE 3¢Ba OHM HA3BIBAIOTCS MMHIAIH-
HAMH).

Ot mumvpaTrueckux y3710B muMda mo TUM(ATHICCKUM COCYIaM
JBUTACTCA K MPABOMY U JICBOMY TPYAHBIM JTUMGPATHICCKUM MPOTOKAM,
KOTOPBIC BIAJAIOT B HWKHIOK MOIyI0 BeHy. Jlumda co Beero tena mo-
CTYIACT B JICBBIN IPYJHOH NPOTOK, & U3 MPABOH rpyAHON 001aCTH U Npa-
BOM BEPXHEH KOHEUYHOCTH — B YMEHBIICHHBIN NPABbIN IPYyAHON IIPOTOK.

KonTpoabHbie Bonpocel
1. KakoBo 3HAYCHHC KPOBOOOPAIICHHSA?
2. Kakue oprassl BXOJAT B CHCTEMY KPOBOOOPAIICHHSA?
3. I'ac pacmoiokKeHO CePALE YCTOBCKA?
4. Yro Takoe aprepuu?
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5. Yto Takoe 00BIIO KPyT KPOoBOOOpaIneHus?
6. UTo Takoe aBTOMATHSI CEPACHHOMN MBIIIIBI?

3anstue 11. IlonsTHe 0 pe3uCTEeHTHOI cucTeMe opra-
Hu3Ma. UmmyHHas cucrema. Buabl uMMmyHuTera

Hens 3aHATHS — H3YYHUTh NOHATHE O PE3UCTCHTHOM CHCTEME opranmu3mMa. Pac-
CMOTPETh UMMYHHYH CUCTEMY H BHIOBI HMMYHHUTCTA.

Pe3uCcTEeHTHOCTL — COBOKYITHOCTh TCHETHYCCKH ¢ TCPMUHUPOBAH-
HBIX HECHCUM(PUUCCKUX 3aUTUTHBIX (PAKTOPOB, 00YCIOBINBAIOIINX HE-
BOCIPUUMYMBOCTh K HH(PSKIMIM) MEXAaHU3MBI ©CTCCTBCHHOH pe3u-
CTCHTHOCTH U PUOOPETCHHOTO UMMYHUTETA TCCHO MEPCILICTAXOTCS . UX
B3aMMOACHCTBUC OCYIICCTRISCTCS HA BCEX ATAaxX MPOHHKHOBCHHUS, Pa3-
MHOKCHUS B OPTaHU3ME U STUMHHALIUH BO30Y IUTEIIS.

DakTOphl SCTCCTBCHHOH PE3UCTCHTHOCTH MEPBBIMU «BCTAKOTY HA
3aLIUTY MPU ASHCTBUH NATOTCHHBIX (YAIC BCErO HH(PECKIIMOHHBIX) arcH-
TOB.

Cpeau hakToOpoB €CTECTBCHHOH PE3UCTCHTHOCTH BBIACSIOT!

- EctectBeHHBIC Gapbephl: KOXKA, CITU3UCTHIC - TOBEPXHOCTH, KOTO-
PBIC MICPBBIMHU BCTYIAKOT B KOHTAKT ¢ BO30OYIUTCIIMU HH(PEKIHIA.

- CucteMa ¢aronuToB, BKIIOYAOMAsI HeHTpoduiel U Makpodarm.

- CucreMa KOMIIEMEHTA (COBOKYITHOCTE CHIBOPOTOUHEIX OCTIKOB
KPOBH), TECHO B3aUMO/ICHCTBYIOIIAS C (DarOL[UTaMH.

Hurepdeponnr — anTuBupycHbie areHThI. CYIIECCTBYET MO KpanHEH
mepe 14 anbha-uHTep)EPOHOB, KOTOPHIC MPOIYLHUPYIOTCS auMboIu-
Tamu, a Oeta-uaTepdepoH — pudpodraactamu. [pu BupycHOH nHpEKIMN
KJICTKH CHHTE3UPYIOT HHTCPPESPOH U CCKPETUPYIOT €0 B MEXKKIICTOUHOS
MPOCTPAHCTBO, IIC OH CBA3BIBACTCS C PELEHTOPAMH COCCIHUX Hezapa-
JKEHHBIX KJICTOK.

Pasmrunbie BemecTsa, Jamme Bcero 6EIKOBOH MPUPOABL, VIACTBYIO-
LIUE B PCAKIMAX BOCTATICHUS, (GUOPUHOIN3A U CBEPThIBaHMS KpoBu. He-
KOTOPBIC U3 HUX (IHM301(MM) 00/1aJar0T NPSIMBIM OaKTCPULIUAHBIM ICH-
crBueM. CrucTeéMa €CTCCTBCHHBIX (HOPMATbHBIX) KHIICPOB, HE 00/1a1a-
X antureHHoN cneunduaHocteio (T-kuanepsr, K-kietkn).

I'maBHO¥M THUECH OCOPOHBI CITYKUT KOXKA, KOTOPast, OYAYIH HETO-
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BPCKACHHOH, HE MPOHNLIACMA A5l OOJTBIIMHCTBA HHPECKIIMOHHBIX arcH-
T10B. CrIocOOHOCTD KOKH K JECKBAMALIUU KJIETOK O0ECIIEYNBAET MEXAHHU-
YECKOE YAAJICHUE NMATOTCHA, a BO3ACHCTBHE MOIOYHON KHCJIOTBL U XKUP-
HBIX KHCJIOT, COACPIKAINUXCS B MOTE U CEKPETE CANBHBIX XKENe3 H 00y-
CIOBNHBAOIINX HU3KOE 3HaYcHUE pH, oka3piBacTCsl r'yOUTENBHEIM IS
GOMBIIMHCTBA GAKTECPHI.

Cexper, BBIICTACMBIH MYKOLCTUTIONSPHBIM aNmapaTtoM OpPOHXOB,
JKEITYIKA, KUIICYHUKA W APYTUX BHYTPCHHHUX OPraHoB, ACHCTBYET Kak
3alUTHBIN Oapbep, NPenATCTBYS MPHUKPCILICHHUIO OAKTCPHH K 3THUTETH-
ANBHBIM KICTKAM W MEXaHHYCCKH YAAISSA HX 33 CUCT ABHKCHUS PECHU-
YCK DMATSIUS ([PH KAIIJIC, YUXAHUHN).

BrivbiBaromee AcHCTBHE ClIe3, CIIOHBI, MOYH CIOCOOCTBYET 3a-
LINTE MOBEPXHOCTH SIHTENUS OT MOBPEIKACHUS, BBI3BAHHOTO MATOTCH-
HBIMH arcHTaMu. Bo MHOrHX GHOTOTHYECKUX JKUAKOCTAX, CCKPETHPYE-
MBIX OPTraHU3MOM, COACPIKATCS BCINECTBA, O0OMAJAOINE OAKTCPULIUT-
HBIMH CBOMCTBaMH (HAIIPUMEP, COMSIHAS KHCIOTA B KEITYJOYHOM COKE;
CIECPMHH U LIMHK B CIIEPME; JIN30LHM B CJI€3aX, HOCOBBIX BBIACICHHUAX U
CITFOHE; JIAKTOTNICPOKCHAA3a B MOJIOKC).

3amuTHOH sABsIeTCA QUIbTpalpioHHas QyHKIMS TUM(paTHICCKUX
V3II0B.

K Hecnemmdriaecknm pakropam pe3HCTEHTHOCTH OTHOCUTCA (aro-
murapHas cuctema. QOHa peACTaBICHA ABYMS THIIAMH KIIETOK, KOTOPBIC
M. MeunnkoB ompeenun kak Muxpodard (nommMopdHOsSACPHBIC
Helitpodunel) u Makpodaru, TpaHchopMUpyOIHEcs W3 MOHOLUTOB,
KOTOPBIC 3aJCPKHUBAIOTCS B TKAHSIX, 00Pa3ysl CHCTEMY MOHOHYKIICAPHBIX
(daronuToB.

Beem garoruram mpucyinu creayomue GyHKuum:

® MUrpanysd ¥ XEMOTAKCHUC;,

e anre3us v HarouToz;

® IIUTOTOKCHYHOCTE;

e cekpenus rugponaas u apyrux bAB.

Hymynumem (nar. immunitas — ocBoOOKIACHHUE, M30ABJICHHUE OT
4yero-nudo), T.¢. HEBOCIPHUMYHBOCTH OPraHu3Ma K MHQCKIMOHHEIM U
HEHH(DEKLIMOHHBIM arcHTaM H BEIIECTBAM, OOIAJA0INM aHTUTCHHBIMU
ceoiictBamu. CrnocOOHOCTh OPraHU3Ma 3AIMUIIATh COOCTBEHHYIO Lig-
JOCTHOCTh ¥ OHOJIOTHYCCKYIO UHIUBUAYATTbHOCTb.

W_E Paul (1987) «MMMyHHYIO CHCTEMY MOKHO PacCMaTpHBATh KaK
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COBOKYIHOCTh JTUMGOLUTOB, Makpodaros, psga CXOTHBIX € Makpo-
(haraMu KIEeTOK, BKIIOYAs JCHAPHUTHBIC KICTKU CEIC3CHKH U SIUTCIIH-
aneHbIC KIeTKH JlaHrepraHea, a Takke CreHaT3HPOBAHHbBIC SITUTCITH-
ANBHBIC KJICTKH, CXOAHBIC C TEMH, KOTOPHIC ObLITH HAHACHBI B THMYCEY.

K Apecnep (1988). «MmmyHHas cucrema — (pyHKLHOHATBHAS CH-
CTeMa OpraHu3Ma MO3BOHOYHBIX, COCTOSIIA N3 TUM(OHIHBIX KICTOK U
OPraHOB, OTBETCTBCHHBIX 32 CHCHHU(UICCKHEC HMMYHHBIC 3AIIHUTHBIC Me-
XaHH3MBD».

JILHerep (1990). «B Hacrosimee BpeMsi HMMYHHAS CHCTEMa pac-
CMATPHUBACTCS KaK CUCTEMA KOHTPOJISL, 00CCTICUNBAOLIAS UHIUBH Y ATTb-
HOCTb H LICTIOCTHOCTD OPTaHU3Ma».

IL.® JlutBunkuii (1992). «MMMyHOKOMIICTCHTHAS CHCTEMA — COBO-
KYIHOCTb TUM(OUAHBIX OPTaHOB, TKAHCH U KJICTOK, 00CCIICUHNBAIOIINX
OHOXHMHYECKYIO, CTPYKTYPHVIO U (DVHKIMOHATIBHYIO WHIWUBHIYATb-
HOCTh OPraHu3Ma MyTeM SJTHMUHALIMN U3 HET'O HOCUTEICH 1V KEPOTHOU
TCHETHUYECKOH HH(opMany.

OcnosHnas pynxyusa uMMYHHOT cucmeMsbl — OTIINYATh TCHETHICCKU
YYKEPOAHBIC CTPYKTYPBI OT COOCTBCHHEBIX, ITEPepadaThiBaTh H SIUMH-
HUpoBaTh UX. IMMyHHas crcTeMa 00CCIEUUBACT 3aLIUTY OPTaHu3Ma OT
UHQEKIMH, a TAKKE VAATICHUAE MOBPEIKACHHBIX, COCTAPUBLINXCS M H3ME-
HCHHBIX KJICTOK COOCTBEHHOTO OPraHH3Ma.

OpraHel UMMYHHOW CHCTEMBI ACTAT Ha MCPBHYHBIC (YeHmpaiv-
Hble) ¥ BTOpHUHbIC (Repudhepuueckue) (puc. 34).
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MHOTHX JKHBOTHBIX HC VIACTCs BBI3BATH 3a00JCBAHUC BHPYCOM KOPH,
JEOIU HEBOCIPHUHMYHBBI K BUPYCY UYyMBI KPYIIHOTO POTaTtoro cKOTa U
cobax.

DaxkTophl U MEXaHU3MBI, 00CCIICYUBAIOIINEC BUIOBOM HACICICTBCH-
HBI IMMYHUTCT, PA3THIHbL:

— aPEaKTHBHOCTD KJICTOK, OOYCIOBICHHAS OTCYTCTBHEM Ha UX IO-
BCPXHOCTH PELENTOPOB K BUPYCaM;

— HOpMalbHO (PYHKLHOHUPYIOIMHE KOXKA U CIHU3UCTHIC 000TIO0UKH
COCTABJISIIOT IEPBYIO TMHUIO 3aIIUTEI OPTaHU3Ma OT BUPYCHBIX U OaKTe-
pHanbHBIX HHEKLHI;

— MTU30LUM — MYKOJTHUTHICCKUH (pepMeHT;

— OPOTCPANH — OCJIOK CHIBOPOTKH KPOBH, 0013 AI0UIHI OaKTepH-
LUIHEIMU CBOHCTBAMU,

— NCUKHUHBI U OCTa-NTN3HH, BRICBOO0KIACMBIC U3 ICHKOLIUTOB,

— KOMILJICMEHT — CJIOKHAsI CUCTEMa CHIBOPOTOYHBIX OCIIKOB, 00ma-
JaromuX GepMEHTATHBHBIMH CBOUCTBAMU;

— aHTHUTENA;

— uHTEpEPOH;

— (paroruro3. . 1. MeuHHKOB OTKpbLT (arouuTo3 U MPeLIOKUT
(arouuTapHy0 TeOpHIO HMMYHHTETa B 1863 T. ParomuTsl NOTIOMIAIOT
Yy>KEPOAHBIC BEIICCTBA U BBI3BIBAIOT MECTHYIO BOCHIATHTENBHYIO peak-
LU0 OPTaHU3Ma, COMPOBOXKIAIOINYIOCS OTCKOM, MOKpPacHCHHEM H 0o-
aer0. Ha prucynke 36 npeacTaBneHbl KISTKH HMMYHHOH CHCTEMEL.

Mpuobperennnpiii (AJATITUBHBIN) umMyHuteT MOXKET pas-
BUTHCA B PE3YJIbTATEC NEPCHECCHHOH MHpEKINM niau nMMyHH3aund. OH
TaKKe CTPOro creludUUCH, HO MO HACICACTBY HE mepeaactes. Paznu-
YArOT aKTHBHO M ACCHBHO NPUOOPETCHHBIH HIMMYHHUTET.

AKTUBHO MPHOOPETCHHBIH HIMMYHHUTET BO3HHKACT B PE3YIBTATE TIC-
PCHECCHHOM MHGEKIIMN WM MOCIE BAKIHHALIIH YKHBBIMH HIIH YOUTBIMH
BAaKLIMHAMHU — HCKYCCTBCHHO NMPUOOPETCHHBIN. AKTHBHO MPHOOPCTCH-
HBIH MIMMYHHTET MOXKET COXPaHATHCS rojaMu (rpunm — 1-2 roxa) umu
JCCATUIICTHSIME (KOPB).
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KonTpoabHbie Bonpocel
1. Uro Takoe pe3UCTCHTHOCTh OpTraHu3Ma?
2. INepeuncmure (GaKTOPHI CCTCCTBCHHOH PE3UCTCHTHOCTH.
3. Hazosure OCHOBHBIC (DYHKIIMH HMMYHHOH CHCTEMBI?
4. ITepeuncnauTe OPraHbl HMMY HHOH CHCTEMBI?
5. Kakue oprafsl OTHOCATCS K MepUpeprIcCKUM THM(OUTHBIM Opranam?
6. HazoBHTE BUIBI HMMYHHUTETA.

3ansaTue 12. /{pixaTejibHasA cHCTEMA

I_Ie.m, SAHATHA — U3YYUTh CTPOCHHUC JBIXaTCIIbHON CHCTECMBI

/lbixanue — COBOKYIMTHOCTD (DU3HOMOTUICCKUX MPOLIECCOB, 00ecTe-
YUBAOIINX MOCTYILICHAC B OPTaHU3M KHUCJIOPOJA U BBIACICHUC HAPYKY
VYIJICKUCIOrO rasa (BHEIIHEE JBIXaHHUE), & TAKKE UCIOJb30BAHUE KUCIIO-
POJA KICTKAMHU JJISI OKUCJICHHS OPTraHHUUYSCKUX BEIIECTB C OCBOOOKIE-
HUCM SHEPTHH, UCMONB3YEMOH B MPOLISCCE KUIHESACITCIBHOCTH (BHYT-
penHee apixanue). K cuctemMe opraHoB JeIXaHHS OTHOCST JISTKUE U BO3-
IyXOHOCHBIC TyTH. [Ipy qbIXaHWH MOTJIOMACTCS KUCIOPOT U BBLACTS-
CTCA YIACKUCTBIN Ta3. [Ipr BRI I0XE BELACIIIOTCS TAKIKC TAPBI BOBI, aM-
MHAaK, CEPOBOAOPO U APYTUE Ta3bl — MPOAYKTH OOMCHA.

Bozoyxonocrvie nymu. HauuHaOTCS HOCOBOT NOAOCHbIO, Pa3le-
JICHHOM KOCTHO-XPSIICBOM MEPETOPOIKOH HA ABC TTOMOBUHEL. B ka0
TIOJIOBUHE HAXOAATCS U3BHIUCTHIC HOCOBBIC XOIBI, YBCIMIUBAIOIINC TIO-
BEPXHOCTh HOCOBOH mosioctu. CayKaT AIs COTPEBAHHS BABIXACMOTO
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Bozayxa. CnmsucTas 060nouKa HOCOBOH MOJIOCTH CHAOMKEHA: PECHHY-
HBIM 3MUTCITUCM, TOHSIILINM CIIU3b HApY»Ky, KPOBCHOCHBIMH COCYAAMH,
COTPCBAIOIIMMH  MOCTYMAIOIIUN BO3AYX, MKEIC3aMH, BBIICILIIOLIAMHI
CNH3b, KOTOPAs CBABIBACT MHKPOOPTAHMW3MBI M NBLIb H3 BO3AYXa, a
TaKKe YBIWKHACT NocTynaromuil Bo3ayx. Ciousb coaepKut GpepMeHT
JU30LHM U ICHKOILTUTEL, 00C3BPEKUBAIOIINE MHKPOOPTaHU3MEL.

Hocosas monocTs OTKpBIBACTCS B HOCO2TOMKY BHYTPCHHUMH HOB-
PAMH — X0aHAMH, a OTTYAA — B TOPTaHb,

l'opranp moaoGHa BOPOHKE, CTEHKH KOTOPOH 00pa3oBaHbI Xps-
miamu. Cambiii O0TBIION XPSII — ITUTOBUAHBINA. X PSIIU TOPTAHU COCIH-
HCHBI MBIIILAMH U CBS3KaMH. BXox B ropTaHb OpU TTIOTAHHM 3aKpBI-
BACTCAd HAATOPTAHHBIM XPSIIOM. Mexay XpsAIaMH HATSHYTH TOJIOCO-
BBIC CBSI3KH, MECIKAY KOTOPEIMH HAXOIUTCA 2010065 ujens. I'onocosas
IIETbh U3MCHACT Pa3MEpHl 32 CUYCT MBI, HATATHBAOIIHX TOJOCOBBIC
CBSI3KH. 3BYK MOSIBILIETCS PH HETIOJTHOM CMBIKAHHH T'OJIOCOBOU LIETH U
MPOXOKACHUH Yepe3 Hee BO3AYXA U3-3a KOJICOaHUN TOI0COBBIX CBI30K.

OxonuatenpHOC (GOPMUPOBAHHE 3BYKA MPOUCXOTUT B MOJOCTAX
[JIOTKH, HOCOTJIOTKH, PTa H HOCA U 3aBHCUT OT MOJIOKCHUS I'V0, HIDKHCH
YEMIOCTH U A3bIKa. KpHK MOBPEKIaeT rONIOCOBHIC CBA3KHU, UTO MOJKET BHI-
3BaTh X BOCIAJICHHC H BECTH K XPUIIOTE U MOTEPE roI0ca.

Ot ropranu HAUUHACTCS mpaxes, UOyuas neped nUeeoooM.

[epeanss creHka Tpaxen 00pa3oBaHa XPSAIIECBBIMH MOTYKOIbLIAMH,
COCMHCHHBIMH CBS3KaMH M MBIIILAMH, TIO3TOMY MPOCBET TPaxXeH BCe-
1A OTKPBIT.

3agHss CTCHKA TPaxeu Msrkas U npuieraet K numesony. [loatomy
[JIOTas KPYIHBIC KYCKH MUINH, YSTOBEK MOXKET MOJABUTECS, €CITH IHIIA
3aCTPSHET B MHIICBOJC, ICPEKPHIB TPAXEIO.

Tpaxero BBHICTHIACT MEPUATCIBHBIM SMUTEIUH € KEIC3HCTBIMU
KIeTKaMU. paxes deaumcs HA 06a OPOHXA, KOTOPHIC BETBATCH, BXOAS B
MPABOC U JIEBOC JICTKoe. BpOHXN MMEIOT B CTCHKAX KOJBLIEBHIC XPSILIIH.

Heexoe

Bponxu BeTBATCS, 00pa3yst GPOHXHOIBL, HA KOHLIAX KOTOPBIX HAXO0-
JATCS TPO3IU TOHKOCTCHHBIX JICTOYHBIX IMY3BIPHKOB — (1b6€0.

CreHkH anbBEO 00Opa30BaHbl OJHOCIOWHBIM SIUTEIUCM U OILIC-
TCHBI CHAPYKU TYCTOH CEThIO KANMIULIPOB.

Krerku snuTenus BEIACTIAIOT HAPYKY OHOIOTHYCCKH AKTHBHBIC BE-
mecTBa, 00pasvIomue cypaxmanm, KOTOPHIN MPEIATCTBYET CIIAJAHUIO
U CJMIIAHUIO CTCHOK anbaeon. OtpabotaHHbIi cypdaKkTaHT MepeBapUBa-
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eTcs (haroyTaMH WU BBIACIACTCA B BHAE MOKpOTHL. [Ipu nerounsix 3a-
GoneBaHuAX CyphaKTAHT MOKET HE BBIACIIATHCS HITH MOBPEIKAATECH, TO-
1A 7bBCONBI CMBIKAIOTCS U MEPECTAIOT YIACTBOBATh B ra3000MEHE.

Jezxue pacmanymol 3a cuem ompuyamenvbHo20 0agieHus (OTHOCH-
TEApHO aTMOC(EPHOro) B IUICBpanbHoi nojioct. [Ipu npoHukarommx
PaHCHUSX IPYIHOU MOJOCTH BOBHUKACT MHEBMOTOpaKc. B mieBpansayo
MOJIOCTD MOCTYIMACT BO3AYX, U JICTKOE CXJIOTBIBACTCS (CTATHBACTCS), BbI-
KIIOYasICh U3 POLecca ra3000MeHa

Tazoobmen 6 nezkux u mKansax

JpIxaTenbHbIC JBKCHHSL.

a) CMeHa BIOXa U BBLAOXA PETYIHPYETCS ABIXATCIBHBIM LICHTPOM
B MPOJONTOBATOM MO3re. JpIXarenpHBINA HEHTP YyBCTBUTEICH K COACP-
kauuio CO; B KpoBH (3TO MpHUMEP HEHPOTYMOPATBHOU PEryJISILIAN Jbl-
xanwst). OH He pearupyer Ha H3MCHEHHUE B KPoBU coaep:kanus O-.

0) Baox ocymecTBiasercs 3a CUET COKpAINECHHS MEXKPEOCPHBIX
MBILIIL, TOAHAMAROIIHUX peOpa u guadparmy, KOTOpas CTAHOBUTCS 00JICe
IUTOCKOU. Y BEMHUCHHE 00beMa IPYAHOH KIETKH CO3JACT B IUICBPAIbHOU
MOJIOCTH OTPULATEIBHOES JABICHHE, YTO IPHUBOIUT K PACTATHBAHHUIO JICT-
KHX U 3aCaChIBAHUIO B HUX BO3AyXa. | TyOOKHii BIOX OCYIIECTBIISMCTCS 3a
cYeT PabOThl MBIIIL BEPXHETO IIICYCBOTO MOICA W MBIIIL TPYAH, & TIy-
GOKHI BBIJOX — 32 CUET BBIIBIXATCIBHBIX MEKPEOCPHBIX MBI U COKpa-
IICHUH MBI JKUBOTA, BHLAABIHBAIOLINX BHYTPCHHUE OPraHBl B CTO-
POHY I'PYyAHOU MOJIOCTH.

B) CHOKOWHBIM BBIAOX MPOMCXOAMUT 33 CUCT PACCIAONCHHUS 3THUX
MBILIIL,

r) B mokoe B3pociIbiii 4STOBEK ABIIIUT ¢ 4aCTOTOU 16 BIOXOB B MU-
HyTy. Bo cHe wacToTa npIxaHuMA B cpeaHeM |2 BAOXOB B MHHYTY, IIPH
padote MoxkeT ObITh 10 40 BIOXOB B MHHYTY.

Kuznennas emkocme nezkux — HanGOIBIINN 00BEM BO3AYXA, KO-
TOPHIN YETOBEK MOKET BBIJOXHYTH MOCJIE CaMoro rnybokoro Baoxa (B
cpeaneM — 3.5 1). MamepseTcs coupoMeTpoM.

a) Ilpu cniokoiinom BIOXE U jerkue noctymact 0,5 1 Bo3ayxa.

0) Ilpu cnokoiiHOM BEIIOXE U3 JIerkux Berxoaut 0,5 1 Bozayxa.

IMocne ciokoitHOrO BAOXA YSI0BEK MOKET BAOXHYTH 1 500 Mt (0-
MIOJIHUTEBHBIN 00BbeM). Tlocme CrOKOHMHOrO BBIAOXA HCIOBEK MOMKET
eme BeInoxXHYTH 1500 M (pesepBHEIi 00bem). [Toce camoro riaybokoro
BBIZOXA B JICTKHX ocraetca ocrarounsii 00beM (O0) — 1 000 M BO3-
nayxa. Kusuennas emrocts erkux (JK3JI) - makcumanbHbii 00bEM BO3-
VXA, BBLABIXACMBIH mocne caMoro raydokoro Baoxa. O6mas eMKOCTb
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arrkux (OEJI) — 2K3J1+00.
Cooepiicanue 2a308 8 1ezKux

Bo Bapixaemom Bozayxe cogepxurcs okoiio 21% kucmopona, 79%
asota, 0,03% yriaekucaoro rasa v HEOONBIIOS KOJIMISCTBO BOASHBIX Ma-
POB M HHEPTHBIX ra3oB. B BELABIXacMOM Bo3ayXe coaepkutcs 16% kuc-
aopozaa, 4% VYIICKHCIOro rasza, YBEIHYHBACTCS TAKKE COIACPKAHHUC
BOJBI, 4 COACPKAHKUEC a30Ta U UHCPTHHIX Ta30B HE M3MEHsETCs. |'a3000-
MCH B JICTKHUX MTPOUCXOINUT B KAMWUTIPAX, OIUICTAOIIHUX A/TbBEOJIBL, TC
KHCTIOPOJ CBI3BIBACTCS C FeMOTTIOOHMHOM 3PUTPOLIUTOB.

Obmen 2a306 8 mxausax

N3 kanuuisspoB 0OJIBIIOTO KPyra KPOBOOOPALICHHS KHCIOPOIA MMO-
CTYMACT B TKAHCBYIO *KUAKOCTh 3a cueT nudysuu, Tak Kak KHUCIOPOI B
TKaHEBOU JKHAKOCTH IMOCTOSHHO pacxoxyercs. B pesyaprare razood-
MCHA B TKAHSX apTePHUAIbHAsS KPOBb MPEBPAINACTCS B BEHO3HYIO.

[vixamenvusie pedhiexcot

Hyru geixateqbHbIX Pe(ICKCOB MPOXOMAT HUCPE3 JbIXATCIbHBIN
LCHTP, KOTOPBIM HAXOAUTCS B MPOAOJATOBATOM MO3re. B apixareibHOM
LCHTPE KK IbIe 2 oK. BOZHUKAIOT BO3OYKACHUS, KOTOPBIC MIEPSAAIOTCS
Ha auadparMy U Ap. AbIXATCAbHBIC MbIb. HapyiieHue B ApIxaTeiib-
HOM IICHTPS MPUBOAMT K Abixanuio YeiH-CTokca, KOraa OHO MEPHO-
JUYCCKH MTPEPHIBACTCSL.

Yuxanue — 3aIUTHBIA pedraekc, OUHIIAOIUN HOCOBYIO TIOJOCTD,
MPOSIBIIICTCA B OBICTPOM PedICKTOPHOM BBLAOXE uepes Ho3apHu. Cnn3p
BBIOPACHIBACTCA M3 HOCA ITPH YHMXaHHUHU CO CKOopocThio 167 km/4. Hepeako
YHUXAHUE BO3HUKACT B BUJAC MPUCTYIIOB, CAMBIN HPOJOIKUTSIbHBIN ITPH-
cryn ynxanus Habaogancs B 1981 r. u nmpogomkancs 978 gueii. Yuxa-
HHUC BBI3BIBAIOT TIbLTb, PS3KHC 3AIIaXH, HAKOMMUBINASCS CJIU3b B HOCOBOH
MOJOCTH.

Kawens — pesknii pepaeKTOpHBIH BEIIOX YEPE3 POT, BOZHUKAFOLIHIHA
[pH pasapakeHur roptasu. [ pu BXOKACHUN B XOJI0JHYIO BOAY V Y€JI0-
BCKA BO3HHMKACT OIIVIICHHUC «3AXBATHIBACT AYX», T.C. MPOUCXOAUT Pe-
daekTopHas octanoBka geixanust. [Ipu duszmdeckoii Harpy3Ke y TPeHH-
POBAHHOTO YCJIOBCKA YBSIUIHBACTCS ITyOUHA TBIXAHUSI, a Y HSTPCHHUPO-
BAaHHOTO YBCIMYUBACTCSI YACTOTA JBIXATCIBHBIX MBIXKCHUU. B cocTos-
HUU TMOKOSl 4eioBeK motpedaser 250-350 mu/mun kucmopona. Ilpu
ObicTpol xoap0e—10 2.5 a/MuH. MakcumanbHas paboTa BBI3BIBACT MO-
tpebnenue 4 n/muH O;.

Tymopanvuas pezynsayus ovixanus
3axkatue HO3ApPEH Y COOAKH, COCTMHCHHON OOIIHM KPOBOTOKOM C
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JPyro# co0aKkol, BEI3BIBACT YUALICHHUE ABIXaHHS V COOAKH C OTKPBITHIM
HOCOM. DTO YKa3bIBACT HA HATTMYUE I'YMOPATbHBIX MEXaHU3MOB PEryJIs-
mud Aprxanus. OCHOBHBIM I'yMOpabHbIM peryasropoM spisercs COz.

KonTpoabHbie Bonpocel
1. I'Ae HAYMHAFOTCS BO3TYXOHOCHBIE Iy TH YeIOBEKa?
2. Kyza moctymaer Bo31yX U3 HOCOBOH ITOJIOCTH?
3. Kak BjmseT Ha HOBESPXHOCTH ATIBbBCOJ KypeHHUC?
4. Ye oTIH4ArOTCSA OPOHXH OT TPaxceH?
5. Kak MOXHO YBETIHIHUTb KH3HCHHYFO EMKOCTD JICTKHX?
6. Ha 40 TI0X0’ka TOpTaHb YCIOBCKA?

3ansTue 13. OnopHo-aBUraTeIbHASI CHCTEMA

I_Ie.m, SAHATHSA — U3YYUTh CTPOCHHUEC ONOPHO-ABUIATCIBHOTO ammapara 1ICjio-
BCKA.

CTpyKTypHas 4acTh OMOPHO-IBUTATCIBHOU CUCTEMBI IOAPA3ACIIS-
€TCS Ha aKTUBHYIO (MBIIILBI) M maccuBHYKO (ckener). K ocHOBHBIM
(YHKLHUSAM OTHOCSTCSL:

- JIOKOMOTOpHAs! (ABUraTeIbHas) — O0CCICUNBACT MCPCABHIKCHUC
TENA U €r0 YacTeii B MPOCTPAHCTBE,

- OTIOPHAS — OMIOPHBIH OCTOB OPraHKU3Ma A BCEX BHYTPCHHUX Op-
T'aHOB;

- KPOBETBOPCHHS — KPACHBIA KOCTHBIH MO3T — HCTOYHUK CTBOJIOBBIX
KIICTOK KPOBH;

- aHTUT'PAaBUTALMOHHAS (TPaBUTALMS — 3EMHOE TATOTCHHUE, OT Jar.
gravitas — TSHKECTD; IP. anti — IPOTUB) — KECTKAA KOHCTPYKLIUS CKETIeTa
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MPOTUBOACUCTBYCT CHIIC 3CMHOTO MPUTSDKCHUSA, TTO3BOJISCT COXPAHATh
dbopMy Tena U BEPTUKATBHOC TIOJIOKCHHC,

- hopmooOpasyromas — ompeaeasieT GopMy U pa3Mepsl TEa, €ro
TIPOTIOPIIMH U THIT KOHCTUTYLINH,

- 3aIUTHAS — KOCTH 3aIMUINAIOT XU3HCHHO BAKHBIC OPTaHBI OT
BHEIIHUX BO3ACHCTBUM U BO3MOXKHBIX MTOBPEXKICHUN, B YACTHOCTH, Ye-
PEI ABIICTCSA KOCTHBIM BMCCTHUTHIICM 7151 TOJOBHOTO MO3Ta, OPTaHOB
3peHUS, OOOHSHUS, CTyXa U PABHOBECHUS, HAYAIbHBIX OTACIOB MHIICBA-
PUTEIBHOW M JBIXaTEJIbHOM CHUCTEM, IMO3BOHOUHBINM KaHAl 3alUINACT
CIIMHHOHM MO3T, TPYAHAS KICTKA — CCPALC, JICTKHUC, KPYITHEIC KPOBCHOC-
HBIC COCYABI U HCPBHI, MOJIOCTh Ta3d — BHYTPCHHUC TOJIOBHIC OPTAHBL,
KOHCYHBIC OTACITHI MUMICBAPUTCIBHON U MOUCBOM CHCTEM, KOCTHOMO3-
roBast MOJOCTh — KPACHBIM KOCTHBIM MO3T;

K ocHOBHBEIM OTACTAM CKEIICTA OTHOCATCS:

- ucper;

- TIOSIC BEPXHHUX KOHEUHOCTEH;

- TpYIHAS KIICTKA,

- CKEJICT CBOOOTHOM BEPXHEH KOHCUHOCTH,

- HO3BOHOYHBIA CTOJIO;

- TIOSIC HUYKHEH KOHCUHOCTH,

- CKEICT CBOOOTHOM HIKHEH KOHCYHOCTH.

Ilo3BoHOuHBIH cTONO cocTouT U3 30-34 MO3BOHKOB, B HCM BBIZIC-
JTEOT TIITh OTACTIOB!

. IEeHHBINH — 7 CBOOOIHBIX IICHHBIX MIO3BOHKOB,

. TpyAHOH — 12 cBOOOAHBIX IPYIHBIX TO3BOHKOB;

. IOSICHUYIHBIH — 5 CBOOOIHBIX MOSICHUYHBIX TTO3BOHKOB;
. KPECTLOBBIA — 5 CPOCIOTUXCS KPECTHOBBIX MO3BOHKORB;

5. KOIMUKOBBIHM — OT | 10 5 pyAMMEHTaPHBIX KOIMYUKOBBIX TI03BOH-
koB. CTpocHHE CKeneTa NpeAcTaBIcHa Ha pUCYHKE 37.

NS U I NS I
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pacnoaaracTcsa ClIMHHOM MO3T.

Jyra no3BoHKa COCTONT M3 HOJKKH U TUTacTHHKH. Hoxka ayru cpac-
TACTCA C TEJIOM, UMECT ABE BRIPE3KH: MOUTH IIOCKYIO BEPXHIOK H OoJee
r1yookyio HipkHIOK. [lo BBIpe3kaM MOKHO OIPEACTHTH BEPXHIOK H
HIJKHIOKO TIOBEPXHOCTH MO3BOHKA. Ha 11e710M O3BOHOYHOM CTONOE BbI-
PE3KH COCCTHUX TMO3BOHKOB OOPa3yIOT MEKIIO3BOHOUYHBIC OTBEPCTHSL,
yepe3 KOTOPHIE MPOXOAAT CIIMHHOMO3TOBBIE HEPBEI M1 KPOBEHOCHBIE CO-
cyJbl. 3aHs YacTh AyTH HA3BIBACTCS IIACTUHKON IYTH MO3BOHKA.

Ot ayru No3BOHKA OTXOJAT 7 OTPOCTKOB: HENAPHBIA OCTUCTHIH OT-
POCTOK PacHoJIOKEH B CArUTTANBHON INIOCKOCTH, MAPHBIE MOMNEPEUHbIE
OTPOCTKH OTXOZSAT B CTOPOHBI BO (PPOHTATIBHON MIIOCKOCTH; MAPHEIC CY-
CTaBHBIE OTPOCTKU OTXOJAT BBEPX W BHU3 OT XyTu. Kask gl cycTaBHOM
OTPOCTOK UMEET CYCTAaBHYIO MOBEPXHOCTD ISl COUWJICHEHUS C COCEIHUM
MO3BOHKOM. [ITOCKOCTH pacIionokeHHs CYCTaBHBIX OTPOCTKOB pas-
JMYHA B PA3HBIX OTJCNAX IO3BOHOYHOIO CTOI0A.

Ileitnbie, rpyAHBIE M TOSCHUYHBIEC IO3BOHKH UMEIOT XapaKTEPHBIS
OTINYHA — TPYIIIIOBBIE PH3HAKH, CPEAH KOTOPBIX BBIIEIIAIOT INIABHBIE H
BTOPOCTCIICHHEBIE.

I'maBHEIM TPYIITOBOH NMPU3HAK IMEHHBIX TO3BOHKOB — OTBEPCTHE B
morepedHoM OoTpocTke. Ilomepednslit OTPOCTOK IMEHHBIX ITO3BOHKOB
MPeACTaBIICT COOOH PE3yIbTAT CPALNCHHS HCTUHHOTO NOMICPEYHOTO OT-
poCTKa U pyauMEHTA pedpa (IEPEIHsS 9aCTh OTPOCTKA).

Hexoropere melHbe ¥ rPyAHBIE TIO3BOHKA UMEIOT MHINBHIYATb-
HBIE TIPU3HAKH.

IlepBorit IICHHABIN MO3BOHOK — ATJAAHT — HC UMCCT TCTA, BRIPE3OK,
OCTHUCTOTO U CYCTAaBHBIX OTPOCTKOB, COCTOUT U3 MEPEAHEH U 3aAHEH AyT
U mapHbIX 0OKoBBIX Macc. Ha mepeanelt moBepXHOCTH mepenHeil Jyru
aTJIaHTa HAXOMMTCS TICPSAHMN Oyropok, Ha €¢ 3aJHCH MOBESPXHOCTH —
sMKa 3y0a A/ COWICHCHHs ¢ 3yOOM BTOPOTO IICHHOrO mo3BOHKA. Ha
3aTHEH Ayre aTIaHTa HaX0JUTCs 3aJHUN OYTOpOK, MPEACTABIISIOIIUH CO-
00l pexyLUpPOBAHHBIA OCTHCTHINA OTpocToK. [lo BepxHe# moBepxHOCTH
3aaHEH AyTH NpoxXoauT 60po3aa No3BoHOYHOU aprepun. Ha BepxHeii mo-
BEPXHOCTH DOKOBBIX MACC HAXOJATCA BEPXHHC CYCTABHBIC MOBEPXHOCTH
B BUAC SAMOK 3JUTHICOBUIHON (DOPMBI AJIsl COWICHEHHS € MBILICIKAMHU
3aTBIIOYHOM KOCTH, Ha HIDKHEH IMOBEPXHOCTH — ITOYTH IIOCKHUE HIDKHUE
CYCTaBHBIC TTOBEPXHOCTH JUIA COUICHEHNS CO BTOPBIM IIEHHBIM IO3BOH-
KOM.

Bropoii meiHbIH MO3BOHOK — OCEBOM IO3BOHOK — OTIIHYAECTCSH OT
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TUITUYHBIX MICHHBIX MO3BOHKOB HATUYKEM 3y0a, MPEACTABISIOIIETO CO-
00l TeTo aTaanTa, OTOLICAIIEE B MPOLIECCE YBOTIOLMU KO BTOPOMY IIeH-
HOMY TIO3BOHKY. 3y0 HMEET BEPXVIIKY, NCPEAHIO H 33THIOK0 CYCTaB-
HBIC IOBCPXHOCTHU JJTS COWICHCHUS C ATJIAHTOM.

Ilecroi meiHbIN MO3BOHOK MMEET CHIBHO PAa3BUTHINA NEpETHHH
OYTOpPOK Ha MOMEPESYHOM OTPOCTKE — COHHBIN OYTOpOK (K HEMY MOKHO
MPYKATh COHHYIO APTECPHIO /IS OCTAHOBKU KPOBOTCUCHUS).

CeapMOM MIEHHBIM O3BOHOK UMEET OOJIEE JIUHHBINA OCTUCTBIHA OT-
POCTOK, TO3TOMY HOCHUT HA3BAHHUC — BBHICTYITAIOIIIHH.

I'pyaHBIC MO3BOHKH OTIMYAKOTCH KOJHICCTBOM PEOCPHBIX SIMOK HA
TENE:

- I umeer oany noanyio MKy cBepxy (s I pebpa u nosy-siMky
cuusy s 11 pedpa).

- X UMEET TOJIBKO BEPXHIOK MOIY-SIMKY st X pebpa.

- XI u XII umcroT mo 0gHO# TOTHOHN SIMKE A1 COOTBCTCTBYIOLITIX
o ¢cyery pedep.

OcranpHbIC TPYIHBIC TO3BOHKH UMCIOT CITPAaBa U CJCBA HA TEIC 1O
JIBC TIONTY-SIMKH — OJTHY CBCPXY U OJHY CHH3Y.

Kpecten obpazoBaH HATHIO CPOCITUMHUCS KPECTLOBBIMHU TO3BOH-
KaMu. B HEM pasnuuaroT: OCHOBAHHUC, HAPABICHHOC BBCPX; BCPXYIIKY,
HAMPABJACHHYIO BHHU3, MCPCIHIOKD, WU Ta30BYIO, MMOBCPXHOCTh U 3a1-
HIOIO, WJIH AOPCATBHYIO, IOBCPXHOCTB.

Ha ocHoBanmm xpectna HaxOJWUTCS TIAPHBIN BEPXHUIH CYCTaBHOH
OTPOCTOK ISl COWICHCHHUSA C IATHIM TOSCHHYMHBIM MO3BOHKOM. T€j0
MEPBOTO KPECTIIOBOTO MO3BOHKA 00PA3YET BBICTYII — MBIC, C KAXKAOH CTO-
POHBI OT MBICA PaCcIoONaracTCs KpPecTHoBoc Kpeino. Ha mepexnci mo-
BCPXHOCTH BUAHBI UCTHIPEC TONICPCIHBIC JIMHAN, KOTOPHIC MPCICTABIIIOT
co0O0H creapl CpalleHUsT TCA MO3BOHKOB, W YCTHIPS MAPBI TMCPSIHHUX
KPCCTLOBBIX OTBCPCTHH, UCPE3 KOTOPHIC MPOXOMAT TICPCAHUC BCTBHU [
IV xpecTHOBBIX CHHHHOMOBTOBEIX HEPBOB.

Bokossie yacTu kpecTiia 00pa3oBaHbl PyAUMEHTaMu pedep; Ha 60-
KOBOU YaCTH HAXOAUTCS CYCTABHAS VITKOBHIHAS TIOBCPXHOCTD AJIS CO-
YJICHCHUS ¢ TA30BOM KOCTBIO M KPECTLIOBAS OYTPUCTOCTH TSI HPUKPECII-
JICHUS CBS30K U MBIIIII,

B nieHTpe KpecTa HaXOAUTC KPECTLHOBBIN KAHAT — MPOJOJDKCHUC
MMO3BOHOYHOTO KaHaja.

Kormunk 00BIMHO COCTOUT U3 YCTHIPEX PYAUMCHTAPHBIX MTO3BOHKOB,
KOTOPBIC, KPOME TCNA, YTPATHIN MPAKTHUCCKH BCC MPHU3HAKHU CTPOCHUS
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MO3BOHKOB, TOJIBKO TMCPBBIH KOIMYUKOBBIH MO3BOHOK COXPAHHI PYIH-
MCHTBI BEPXHHX CYCTABHBIX OTPOCTKOB — KOITYHKOBBIC POTa — U IOTIC-
PEUHBIX OTPOCTKOB B BHUAC OOKOBBIX BBHIPOCTOB Teaa. KomuukoBeie mo-
3BOHKU HE UMCIOT AYT M IO3BOHOYHBIX OTBEPCTHH, MOITOMY MO3BOHOM-
HBII KaHATI B KOITMUKOBOM OTACIIC OTCYTCTBYET.

Coedutenus no3soHouH020 cmoJiba

B n03BOHOYHOM CTONOE HEMPEPBHIBHBIC COCAUHCHHS ITPEACTABICHBI
(UOPO3HEIMH, XPAIICBEIMA H KOCTHBIMH CcOcTUHCHUAMH. DubposHbie
COCIUHCHUS (CUHACCMO3BI) MMO3BOHOYHOIO CTO/10a MPECTABICHBI CBSI3-
kamu. CBSI3KH JCISIT HA KOPOTKHE U JUTHHHBIC; KOPOTKHE COCIHHSIIOT CO-
CCIHHMC MO3BOHKH, MJIMHHBIC TSHYTCS BJIOJb BCErO MO3BOHOYHOTO
cTonba.

Kopomrkue cesazku

Xenreie CBS3KK PACTIONOKEHBI MEKAY AYraMHd MO3BOHKOB, OHHU
NPUHAMAKOT YYacTHe B (POPMHUPOBAHUH 3aTHCH CTCHKHA MO3BOHOYHOTO
KaHa/Ia, IPCIATCTBYIOT PACXOXKACHUIO IYT IIO3BOHKOB IMPU CTUOAHHH TY-
JIOBUINA, CIOCOOCTBYIOT BHITPSIMIICHUIO TIO3BOHOYHOTO CTOJI0A IPH pas-
rUOAHUH, BAKHBI TSI IPSIMOXOKICHHSI.

MeXmonepeuHbIC CBSI3KH HATSHYTHI MY TOTICPESIHBIMH OTPOCT-
KaMH, OTPAHHYHBAIOT OOKOBBIC ABHXKCHHUSI IO3BOHOYHOTO CTOJI0A B IPO-
THUBOIIOJIOKHYIO CTOPOHY, OTCYTCTBYIOT B LICHHOM OTZCIIC.

MeKOCTHUCTBIC CBSI3KH — LIMPOKHE COCAUHHUTCIBHOTKAHHBIC TSDKU
MEKAY OCTHUCTBIMH OTPOCTKAMH, CIICPCIH OHU CIMBAIOTCS C XKCITBIMHU
CBSI3KAMH, C331 MICPEXOSIT B HATOCTHCTYIO CBS3KY.

Jnunnoie ceszku

Hanoctrcras cBsi3ka COCAMHSIET BEPXYIIKA OCTHCTHIX OTPOCTKOB,
TSHETCS OT CEABMOTO HICHHOTO MO3BOHKA 0 KPECTIA.

BuriitHas cBsi3ka — mupokas TpeyroiasHas GHOPO3HA IIIACTHHKA C
OONPLIMM COJCPKAHUEM 3IACTHUCCKUX BOJIOKOH, PACIONIOKEHHAS B
LICHHOM OT/ACJIC MO3BOHOYHOTO ¢ToN0a. OHA NPUKPEIUTACTCS K OCHOBA-
HUIO Yeperna U ocTUCTEIM oTpocTkaM [[-VII meiHpix mo3BoHKOB. BeIii-
Hasl CBSI3KA XOPOLIO Pa3BHUTA Y YCTBEPOHOTHX KUBOTHBIX, PYIMMCHTapHA
V 4ENOBEKA; OHA MOJCPKHUBACT FOJIOBY, MPEIITCTBYET CrUOAHUIO, CIIO-
cOOCTBYET pa3rubaHuIo MICHHOTO OTAETA TO3BOHOYHOTO CTO0A.

[Nepenusist npoaOIBHAS CBSI3KA HACT BAOJb MICPEIHCH MOBEPXHOCTH
TCJT TO3BOHKOB, MPCISTCTBYCT YPEC3IMCPHOMY PAa3rHOAHHIO MMO3BOHOY-
HOTO CTONOA.

3anHss MPOXOIBbHAS CBSI3KA WACT BAOJb 33JHCH MOBEPXHOCTH TN
MO3BOHKOB BHYTPH MO3BOHOYHOTO KaHA/A, MPEISITCTBYCT YPEIMEPHOMY
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CrubaHNI0 MO3BOHOYHOrO CTOJI0A, ABISCTCA AHTATOHHCTOM MEpexHeit
MPOAOJBHON CBA3KH.

2. XpsIueBble COCAUHCHHS TIO3BOHOYHOTO CTONOA.

Cumdusbl. Tena NO3BOHKOB COCAMHAIOTCS C IOMOIIBIO MEKITO3BO-
HOYHBIX AUCKOB. JUCK mpeacTaBiseT coOOH MIACTUHKY BOJIOKHUCTOTO
XPSIIIA; B HEM BBIACISMIOT (GHOPO3HOE KOJIBIIO, PACHIOIOKCHHOE MO ICPH-
depuy, U CTYICHUCTOE PO, PactoiokeHHoe B HeHTpe. CTyaeHucToe
PO SBIACTCS PYAUMEHTOM XOPABI, COCTOUT U3 aMOP(HOTO BEIICCTBA
XpsIua, urpaet posb amopruzaropa. B moscHuuHOM oTaene B obnactu
CTYACHUCTOTO SAPa MOXKET OBITh HEOOIBIIAS IIIETb.

BpemeHHBIC CHHXOHAPO3BI: 4) COCAUHCHUE MEKIY TCAOM U IYTOH
MO3BOHKA B JCTCKOM M FOHOIICCKOM BO3pacTe; 0) COCAUHCHHE MEKIY
TENAMH KPECTLHOBBIX TIO3BOHKOB B JCTCKOM H IOHOLIECKOM BO3PACTE.

3. KoctHeie coeauueHus (CHHOCTO3bI) IIO3BOHOYHOTO CTOJIOA!

- MEXKIY AYTOH U TEJIOM MO3BOHKA V B3POCIBIX;

- MEXKAY TEIaMHU KPECTLOBHIX MO3BOHKOB Y B3POCTIbIX.

4. CycTaBbl IO3BOHOYHOTO CTOJI0A.

Me>KIO3BOHOUHBIC CYCTABEI 00PA30BAHBI CYCTABHBIMH OTPOCTKAMHU
coceaHUX M03BOHKOB. CycTassl o opMe IIOCKUE, 0 ()YHKLHH — MHO-
TOOCHBIC, MAJIOTIOABI)KHBIC, KOMOWHHPOBaHHbIC. B HIX BO3MOXKHBI He-
3HAYMTEIbHBIE CKOMb3sIMe ABkeHud. HecMoTps Ha To, uTo ABHIKEHHS
MEKIY COCCAHUMH MO3BOHKAMH OTPAaHHYCHBI, [IO3BOHOYHBIH CTOIO 06-
7aJ2aeT JOBOJBHO GONBIION MOABHIKHOCTBIO 32 CUET CYMMALIUHN JABHIKC-
HHI MEKAY BCEMH TMO3BOHKaMH. J[BIDKECHHS MO3BOHOYHOTO CTOJI02
BKJTFOUAIOT CrHOAHHE U pa3rubaHue — BOKPYT (HPOHTAIBHOM OCH, OOKO-
BBIC HAKJIOHBI — OTBCICHHE H NPHUBCICHUE — BOKPYT CATHTTAIBHOH OCH,
BPALICHNC — BOKPYT BEPTHKATBHOU OCH, KPYTrOBOC JBH)KCHUC — MPH I1C-
peXoae ¢ OAHOM OCH Ha APYTYIO.

[TozBoHOUHBI cTONG 00pasyer 4 uaruba B CaruTTAIBHON MIIOCKO-
CTH: MICHHBIN U MOSICHUYHBIN JIOPA03bI (OT rp. /ordos—BhITHY THIH), 00pa-
LICHHBIE BBIIYKIOCTBIO BIICPEH, IPYIHON H KPECTHOBHIH KH(O3HI (OT Ip.
kyphos cormysumuiics), oOpalieHHBIC BBINIYKIOCTBIO Hazax (puc. 38.).
I'pyanoit 1 kpecTHOBHN KU(O3BI MPEACTABISIIOT COOOH MEPBUIHBIC H3-
THOBI — PE3YIBTAT COTHYTOTO NOJ0KeHU 3MOpuoHa. Llleinbiii u nosc-
HHYHBIH TOPAO3BI ABISIOTCS BTOPUYHBIMU U3riOaMU, OHH Pa3BUBAIOTCS
MO/, BIMSHUECM TATH MBI H HMCIOT CKOopee YHKIHOHATBHBIN Xapak-
TEp, YeM aHATOMUUIECKHI. V3ruOpr HEOOXOAMMBI TS MOAACP KAHUS PaB-
HOBECHS IIPU BEPTHKATEHOM NOJI0KCHUH TEJA U TS CMATYICHUS TOTIKOB
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CKeJeT roJioBbl U Yepena COCTOUT u3 29 oTaeapHbIX KOCTeH. B ue-
PEIe BBLACSIIOT ABS OCHOBHBIC YACTH. MO3TOBOH YEPEN U JIULCBOH |e-
per, MO3rOBOM YEpEIT ACTAT HAa CBOJ M OCHOBAHHE.

Koctu Mo3roeoro uepena:

- mobHas kocTb (1);

- TCMCHHAsI KOCTh (2);

- 3aTbLT0YHAS KOCTH(1);

- KIIMHOBHHAs KOCTh (1);

- peweTyaras Koctb (1);

- BUCOYHASA KOCTh (2).

Koctu munesoro uepena:

- HIKHSS 9emocTh (1);

- BEPXHSIS 4CIOCTE (2);

- CKyJIOBas 4CIIOCTh (2);

- HeOHast yemocTh (2);

- HOCOBas KOCTh (2);

- cae3Has KocTh (2);

- HIDKHSSL HOCOBas pakosuHa (2);

- comnuk (1);

- MOABA3bIMHAS KOCTH (1);

- CIYXOBBIC KOCTOUKH (6);

- MOJIOTOUCK (2);

- HaKoBaJbHS (2);

- cTpemedxo (2).

Koctu cBoa uepena (J100Hast, TSMEHHBIC, BEPXHSISL YaCTh YCIIYH 3a-
TBLIIOYHOM KOCTH, YCIIYSI BACOYHON KOCTH, YaCTh OOJIBIIOTO KPbLIA KITH-
HOBHHOUM KOCTH) OTHOCSITCS K INTOCKHM KOCTSIM, OHU COCTOST U3 IBYX
ITACTHHOK KOMITAKTHOTO BEINECTBA — HAPYKHOW M BHYTPCHHCH U TOH-
KOTO CJIOSl TYOUaTOro BEIECTBA, 3AKIIOUCHHOTO MeKAy HuUMH. Takas
KOCThb HA3BIBACTCSA AMILIO® — ABOMHAA. BHyTpHM KOCTCH CBOJAA dUcpema
HAXOSTCS AUMIOUICCKUE KAHAITBI, B KOTOPBIX MPOXOST AUILIONICCKHS
BeHBI. BHYTpCHHSS TIaCTUHKA OOJICE TOHKAS M XPYIKAsl, €¢ HA3BIBAIOT
TaKKe CTCK/IHHOH MIACTUHKOM, HApYKHAS IIIACTHHKA 0oJIee ToncTas u
yrapyras.

BopImuHCTBO KOCTEH OCHOBAHMS YEPEIa OTHOCUTCS K HEITPABHITb-
HBIM KOCTSIM — 3TO pelieTyaras, KIMHOBUIHAS, BUCOYHAS, 3ATHLIOYHAS
KOCTH.

Koctu nmuuesoro uepena pazHOOOpas3HEI MO CTPOCHHUIO: BEPXHSS U
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JloGHast maszyxa — moIoCTh HEPABUIBHOH (POPMBI, PACITIOIOKECHHAS
B TOJIIIE YeIyH. TOHKasd Meperopoaxa JASIuT €€ Ha JBE ITOTOBHHBI.

TemeHHas KOCTh — MapHAs, OTHOCHTCS K IUIOCKUM KOCTSIM, oOpa-
3veT OOMBIIVIO YacTh CBOAA Yepena. TeMeHHas KOCTh MPEACTABISCT CO-
0Ol HM30THYTYIO YETHIPEXYTOIbHYIO ITACTHHKY, UMeeT 4 kpast, 4 yria u
2 MMOBEPXHOCTH.

3aTeII0YHAS KOCTh — HETMIApHAs, OTHOCUTCS K HEMPABUIIBHBIM KO-
cTaM, oOpa3yeT 3aJHUE OTACIH CBOAa W ocHoBaHud uepena. OHa co-
CTOUT U3 YCTHIPEX YaCTCH, KOTOPBIE PACIIONOKEHB! BOKPYT OOMBIIOrO 3a-
TBIIOYHOTO OTBEPCTHS. HEMAPHOH GAa3UIAPHON YacTH, HEHAPHOU 3aThI-
JOYHOM uemyH, NapHOH JaTepaabHOM 4acTu.

KnuHoBHIHAS KOCTh — HEMApHASL, OTHOCUTCS K HETIPABIIIBHBIM KO-
CTSIM, JICXKUT B OCHOBAaHHH Yepena MEKAY TOOHOH, 3aTHIJIOYHON W BU-
counbiMu KocTssmMu. QHa 0Opasyet OOJBIIYIO YacTh CPSIHCH YCPCTIHON
SMKH, TPUHUMACT V4acTHe B (POPMHUPOBAHHMM KOCTHBIX CTCHOK TIUIa3-
HHLIBL, HONOCTH Hoca. KInHOBHIHAS KOCTE COCTOMT U3 TENA, Maphl OOIb-
IIFX KPBLTBEB, Mapbl MAIBIX KPBUIEEB, TTAPHBIX KPBUIOBUAHBIX OTPOCT-
KOB.

Teno pacmonoeHo B LICHTPE KOCTH, UMEET KyOHUECKyIo (opmy,
BHYTPH COACPIKUT BO3AYXOHOCHYIO KIIMHOBHIHYIO MA3YXY.

Pemretuatas kocte — HemapHas, uMeeT (opMy HENPaBHIBHOTO
Kky0a, JIC)KUT B OCHOBAHHH YCpera, 00pasyeT UEHTPATIbHYIO YacTh epe-
HCH YepermHON SMKH, PUHUMAET YYacTHE B 00Pa30BaHUN MCANATIbHOU
CTCHKH TJIA3HULIBI, CTCHOK MONOCTH Hoca. OHAa COCTOHUT U3 PELICTYATOH
U ICPICHANKYJSIPHOH IITACTHHOK U ABYX TaOHPHUHTOB.

PemeTuaTas miacTHHKA 3aMONHSICT PEIICTYATYHO BBHIPE3KY JIOOHOM
KOCTH U (POPMHUPYET BEPXHIOK CTCHKY MOJOCTH HOCA.

Bucounas xocTh — mapHas, NpUHEMACT y4acTHe B popMupoBaHun
KaK OCHOBaHM, TaK U cBoJa uepena. Ha BuCOYHOM KOCTH HAXOAUTCA CV-
cTaBHasd AMKa [T COWICHEHH ¢ HIDKHEH YEIIOCTBIO, K BUCOYHOH KOCTH
MIPUKPETIIAIOTCS MBIIIITEI TOJIOBEI M IIEH, OHA ABISCTCS BMECTHIIHIIECM
JUTSL OPTaHOB CJIyXa U PAaBHOBECHS.

Yemyiiuaras 9acTh yCTPOEHA KaK IUIOCKas KOCTh, HA BHYTPEHHEH
MTOBEPXHOCTH €€ BHUAHBI NMAJIBIIEBHIE BAABICHHSA W MO3TOBBIE BO3BBIIIE-
HHSI — OTIICYATKH U3BUIIMH U OOPO3] BUCOYHOH JOTH rOJIOBHOTO MO3ra U
apTepuaibHbIe OOPO3abI — OTIICYATKH BETBEH CPECAHCH MCHUHICATBHON
apTepum.

BepxHsis 4em0CTh — mapHAs KOCTh, 00pas3yoiias CKEACT CPEeIHEH
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YacTH NULA, OHA IPUHUMACT Y4acTHE B (POPMUPOBAHNN HUXKHEH U NTaTe-
PaTBEHON CTCHOK MOJIOCTH HOCA, HIDKHEH CTCHKH INIA3HULBI, TOABHCOY-
HOU M KPBLTOBUIHO-HEOHOH SIMOK.

BepxHag 4eIrOCTh COCTOUT M3 TEJIA H YETHIPEX OTPOCTKOB, COACP-
SKUT BO3IYXOHOCHYIO BepXHEUSTIOCTHYIO (I'aliMOpoBY) masyxy.

JIoOHBIH OTPOCTOK COCAMHACTCSA € MTOOHOH M HOCOBOH KOCTSIMHL
CkyIoBOH OTPOCTOK COCOUHACTCS CO CKYJIOBOH KoCThi0. HeOHRBIN OTpoO-
CTOK PacroI0;KEH TOPU30HTAITEHO, BMECTE ¢ HEOHBIM OTPOCTKOM MPOTH-
BOIIOJIO)KHOW CTOPOHBI 00pasyeT NMEPEIHHE TPH YCTBEPTH KOCTHOTO
Heba.

Hrxaasa gyenrocte — caMas KpymHas KOCTh JMLEBOTO YEpera, OHA
HeTapHas, COCTOUT U3 TeNa U ABYX BeTBCH. HIDKHAIS YemOCTh CITyKUT
omnopoii qust 16 3y0OB, MPUHUMACT y4acTHC B 0OpPa30BaHHH BHCOYHO-
HIKHEYEIOCTHOTO CYCTaBa.

Teno HKHEH YeTIOCTH UMEET MOAKOBOOOpasHyto hopmy. CBoGoa-
HBIH BEpXHUM Kpall Teaa HOCUT Ha3BaHUE ANIbBEOJISIPHOU OVTH, COIEP-
KUT 16 3yOHBIX anbBEOa A 3yOOB HHKHCH YETIOCTH.

Koctu cBoaa uepemna u TUIEeBOro Yepena coeInHEHb! (PUOPO3HBIMU
COCMHCHHUIMH — IIBaMH. Paznuyarot cieayiomuye BBl IIBOB:

- IUTOCKHH IIOB — IIOBHBIC Kpast KOCTEH POBHBIC HITH CIIETKA BOTHU-
CThIC, COCANHSIIOTCS TOPLAMH, KOHELl B KOHELL; INTOCKUMH LIIBAMU COCIH-
HAIOTCS KOCTH JIMIEBOTO YEPETa;

- 4emyH4YaThIi OB — INOBHBIC KPasi HECKOJIBKO CKOLICHBI, YCPETIH-
LeOoOPa3HO HAKIAABIBAKOTCS OJWH HA APYTOH; YCHIYHYATHIM LIBOM CO-
€JUHEHA YeInysl BUCOYHOM KOCTH C TEMEHHOM U KIMHOBUAHOM KOCTAMU,

- 3yOUaTHIN OB — MIOBHBIC KPas HMEIOT MHOTOUUCIICHHBIC 3y0000-
pasHbIe BRICTYHAIOLINE OTPOCTKH, KOTOPBIC COCTUHSIIOTCS APYT C IPYTOM
MO THITY 3aCTEXKKH «MOIHHS». 3y0UaThIMH IONBAMH COCAHHCHBI KOCTH
CBOJA Uepema.

Hapy:xHoe ocHoBanme uepemna ans yvaoOCTBa ONMUCAHUS ACTAT HA
TPH YaCcTH — MIEPEIHION0, CPSTHION U 3aTHIO0.

[epe auss yactb 0OpazoBaHa KOCTAMH JIULECBOTO YEPENA, BKIIOYACT
B cc0s BEPXHIOK alIbBCOLIPHYIO AVTY, HECYIIYIO 3yOBl BEPXHEH Uemro-
CTH, H KOCTHOC HE0O.

CpenHss 4acTh HAPYKHOTO OCHOBAHHUS UCpPeIa 3aHUMACT 001acTh
OT 32JHErO Kpasi KOCTHOTO Heba 10 MepeIHETO Kpast OOIbIIOrO 3aThLI0Y-
HOro oTBepcTHs. B mepeanem otaene cpeqHel 4acTH HAXOAATCS XOAHBI
— OTBEPCTHSA, BEAYINNE M3 IOJIOCTH HOCA B HOCOTJIOTKY.
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3agHss YacTh HAPYKHOTO OCHOBAHMS YEPEIIa MPOCTHPACTCS OT IIe-
peIHeTo Kpas OOIBIIOrO 3aTBIIOYHOTO OTBEPCTHS A0 BEPXHCH BBIHHOM
mvHuH. CaMBIM KPYITHBIM 00pa3oBaHUEM 3TOM YacTH depena SBIACTCS
0OMBIIOE 3aTHUIOYHOE OTBEPCTHE, B OONACTH KOTOPOTO CIIMHHOH MO3T
COEIUHAECTCS € TOJIOBHBIM.

BHyTpeHHEE OCHOBaHKE Yepena JEIUTCA Ha TPH YCPEIIHEIC SIMKH —
TIEPETHIOD, CPEIHIOI M 3aHIOK0. SIMKH pacmoIoKeHbI B BHIE Kackaga
— JHO MEPEAHEH YEPEMHOM SIMKH 3aHUMACT CaMO€ BEPXHEE MOJIOKECHUE,
JHO 33JHEH YepenHOM SIMKHU — CaMOE HIDKHEE.

I'lo BHCITHEMY CTPOCHHIO BRIACSMIOT CICAYIONINUC BUAB KOCTCH:

- ATTUHHAS KOCTH;

- KOPOTKas KOCT®b;

- IJIOCKas KOCTH;

- HETIPaBUIIbHAS KOCTB;

- BO3YXOHOCHAs KOCTb;

- ceCaMOBHIHAs KOCTb.

Jlnunnvie xocmu IMEIOT VATHHECHHYIO GOpMY, HAXOIITCSA B COCTABE
KOHCYHOCTCH, COCTOAT U3 TeNa, WiH auadusa, u ABYX KOHLOB, WIH 3111~
¢uzoB. Teno nMeeT HUIHHAPHICCKYIO GOPMY, BHYTPH HET'O HAXOIUTCS
KOCTHOMO3T0Bas 1Monocts. B meproa pocta u pazeuTus opragusMa B HeH
COACPIKUTCSL KPACHBIM KOCTHBIM MO3T, KOTOPBIA ¢ BO3PAacTOM 3aMellna-
€TCS JKEJITBIM KOCTHBIM MO3roM. KoHitel (3mudusbl) JIMHHBIX KOCTCH
PacLIMPEHBI H YTOMIECHBI, COCTOAT H3 I'yOUaTOro BEINECTBA, TIOKPHITOTO
CHApY?KH TOHKUM CJIOEM KOMIAKTHOTro Bewmectsa. Ha stndunze nmerores
CYCTaBHBIC MOBEPXHOCTH, NOKPHITHIC CYCTABHBIM XpAIMOM. B suelikax
ry04yaTroro BELIECTBA COACPIKUTCI KPacHbIM KOCTHBIA Mo3r. YacTe ko-
CTH, PACIONOKCHHA HA rpaHuue Auadusa u snuduza, Ha3bpIBACTCS Me-
taguzoM. B TeueHue Bcero neproaa pocta KOCTH 3A6Ch HAXOAUTCS DIIH-
(u3apHBIA XPALI, KOTOPBIA SBISICTC 30HOUW pocTa KOCTH B AnuHy. Ilo
OKOHYaHHUH POCTa cKeneTa Snudu3apHbIi Xpam okocteHeBacT. K qmun-
HBIM KOCTSIM OTHOCATCS INICUCBAs, JOKTCBAs, Ny4eBas, OCApPCHHA,
OosbIIeOepIIoBas U MAIO0OCPLIOBAs KOCTH, ISICTHBIC U ILTIOCHEBBIC KO-
ctH, (hanaHru NaabICB, KIOYHUIA.

Kopomxue xocmu HaxoaaTCA B TEX YACTAX CKEIETA, TAC TPEOVIOTCA
KOMITAKTHOCTb U MPOYHOCTL B COUYCTAHHU ¢ THOKOCThIO. KopoTkue ko-
CTH COCTOAT W3 ry0YaToro BELICCTBA, MOKPBHITOTO CHAPYKU TOHKHM
CTOEM KOMIIAKTHOTO BemecTsa; popma ux nmogodua kydy. K koporkim
KOCTSIM OTHOCATCS KOCTH 3aISICThs, PEATUTIOCHB!, HAIKOICHHUK U APY-
T'Hie CECaMOBHIHBIE KOCTH.
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Ilnockue kxocmu BBITIONHSIOT 3AIIUTHBIC (PYHKIUH, 00Pa3ys CTCHKH
MOJIOCTEH (Yepena, TPYAHOM MOJIOCTH, Ta3a), U UMEIOT OOIBIINE MOBEPX-
HOCTH ISl MPUKpeIieHus M, OHU COCTOST U3 ABYX TOHKUX CIIOCB
KOMITIAKTHOT'O BEIIECTBA, MCHKIY KOTOPBIMH HAXOIUTCS CJIOH ry0uaroro
BemiecTBa. K IIOCKHM KOCTSIM OTHOCATCS JIOOHAS, TCMCHHAS, 3aThLIOU-
Hasl, HOCOBAs, CJIC3HAs KOCTH, COINHHK, JIOMATKA, TA30Bas KOCTb, IPy-
JquHa 1 peopa.

HempaBunpHbie KOCTH IO CTPOCHUIO HEJTB3sI OTHECTH HH K OJHOH U3
BBIIICHA3BAHHBIX TPy, OHHU COCTOAT U3 TyOUATOrO BEINECCTBA, MOKPHI-
TOTO TOHKHM CJIOEM KOMIIAKTHOTO BeInecTBa. K HHMM OTHOCSTCS MO-
3BOHKH, BUCOYHAS, KIMHOBHUIHAS, PELICTUATAS, CKY/JI0Bas, HCOHAS KO-
CTH, BEPXHSS U HIDKHSI YCTFOCTH, HIDKHSS HOCOBAs PAKOBHUHA U TOAb-
SI3BIYHAS KOCTb.

Boraensror Tak:ke BO3MAYXOHOCHBIE KOCTH, KOTOPBIC COACPIKAT TO-
JOCTH, 3aMOJHCHHBIC BO3Ayx0oM. K HUM OTHOCSTCS KOCTH ueperna: J100-
Hasl, KJIMHOBUAHAS, PCIICTUATASI, BUCOUHAS KOCTH, BEPXHSIS YCTHOCTh.
Boszayursbie moaocTH OOMEryarT KOCTH YEperna U CIYKAT Pe30HATO-
paMu (YCHIUTEIIMHU) OI0ca.

CBexkast KOCTh B3pocioro 4enoseka coaepxkur: 50% soabl, 16%
xkupa, 12% apyrux opranudeckux Bemects (Oemku), 22% HeopraHuye-
ckux BewecTs (ochaTel KambLms).

Bricyimennas kocte coaepkut 60-70% HEOpraHHYECKHUX BELICCTB,
30-40% opraHHUYECKUX BELICCTB.

Heopranuueckas COCTaBISIOIAS KOCTH:

- lM'uapokcuanarur (95%);

- Maruutii, kanuii, Harpuit, GTop, HUHK B HEOOIBIINUX KOJIUICCTBAX.

OpraHuyeckas COCTABIIOMIAS .

- Knetku (2%);

- Baexnierounsiii marpukc (98%), B ero cocrase:

1. Konnarensr (95%);

2. Hexonnarenoseiec Oenku (5%) (OCTCOKAIBIMH, OCTCOHCKTHH,
KOCTHBIN TPOTCOTTTHKAH U p.).

Cocmae kocmHoti mKanu

1. KiteTku KOCTHOHM TKaHU:

— OCTCOTCHHBIC KICTKU-TPSAIICCTBCHHUKHU (PA3BUBAIOTCS U3 MC-
3CHXUMBbI, MHOTOYHCICHHBI B KOCTSIX TNIO/A, Y B3POCJIOr0 HMCIOTCS B HE-
0O0IBIIOM KOJUUSCTBE, MU (HESPSHLIIUPYIOTCS B OCTCOONACTEI);

— ocTeobnacTsl (00Pa3yOT KOCTHYIO TKAHb, CHHTC3UPYIOT U CEKPE-
TUPYIOT HE MUHCPATH30BAHHOC MEKKJICTOUYHOE BCIIECTBO — OCTCOH,
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MPUHAMAIOT YYaCTHE B €ro OOBI3BECTBICHUH, PA3IMYAIOT AKTUBHBIC U
HEAKTUBHEIC ()OPMBI OCTCOONACTOB);

— OCTEOLIUTHI — OCHOBHOH THIT KJIETOK 3peNoil KOCTHOM TKaHU, OHU
00pa3yIoTCa U3 OCTEO0NACTOB, HAXOAATCS B HEOOIBIINX KOCTHBIX TOJIO-
CTAX — JIAKyHaX, HIMEIOT MHOTOUHCICHHBIE OTPOCTKH, KOTOPHIE PacIiona-
TaroTCs B Y3KUX KOCTHBIX KAHATBIAX U CBSI3aHBI C OTPOCTKAMH COCETHIX
KIIETOK;

— OCTEOKJIACTHI — KJIETKH, Pa3pyIIaloiife KOCTHYIO TKaHb, HMEIOT
KOCTHOMO3TOBOE IPOUCXOKACHHE, OTHOCATCS K KIIETKaM MOHOIIUTAPHO-
MakpodaraabHOro psiaa.

2. Me:XKIIeTOTHOE BEMECTEO.

[ToBepXHOCTE KOCTH MOKPHITA HAAKOCTHULICH (TOHKHH CIIOU IIOT-
HOW COCIUHUTCIIBHONW TKAHH, CPOCIICHCS ¢ KOCThIO). B HAAKOCTHHIRC
MIPOXOAAT COCYIBI M HEPBBI. HaakocTHHIA yIacTBYET B IUTAHUN KOCTH
1 00pa30BaHUK HOBOH KOCTHOW TKaHH. 3a CUET PabOTHl KIETOK HATKOCT-
HUIIBI CPACTAIOTCS TIEPEIIOMBI.

CycTaBHbIC TOBEPXHOCTH KOCTCH MOKPBITHI XPSIIIOM, 4 HE HAIKOCT-
HUALICH. XPSAIIH HC TTIOKPHITH HATKOCTHULICH.

KocTu moryT pactu u B JiuHY, U B IHpuHY. Poct KocTel y geno-
BEKa B HOpPME 3aKaHIMBacTCA K 22-25 rogam.

YV HOBOPOKACHHOTO CKENIET COAEPKUT KOCTH, JACTHIHO COCTOSINNE
U3 XpAiei. 3aTeM Xpsil MOCTEICHHO 3aMEIacTCsl KOCTHOU TKAHBIO.

KocTs pacter B AnnHy 3a CUET KICTOK XPSINCBOH TKAHH, 00pa3yio-
EN MPOCIOWKH Ha KOHLAX JIUHHBIX KOCTEH.

Knaccugpurayua coeounenuii kocmei

CoeaunHeHUS KOCTEH BKIIOYAIOT JBA OCHOBHBIX THIIA!

I. HempepriBHBIE COEAMHEHNS — B TAKOM COEIMHEHUH MEXIY KO-
CTSIMH HET IIOJIOCTH, MOJBIKHOCTh B HEM OTCYTCTBYET HIIH PE3KO OTpa-
HUYCHA (HCTIOABHKHOC COCIUHCHIUC).

II. IlpepsIBHBIE COETUHEHMS, WM CYCTaBhI — MEJKY COMICHAIOIN-
MHCS KOCTAMH UMEETCS TIOJIOCTh, KOCTH CTAHOBATCS MOJBHKHBIMU OT-
HOCHTEIBHO JPVYT Apyra (IOABMKHOC COCIHHCHHCE).

Hempepsieable coeMHEHNS B 3aBUCUMOCTH OT TOTO, ITOCPEACTBOM
KaKOW TKaHU COEIHHAIOTCS KOCTH, ASIAT HA TPH BUAA:

1. ®ubpo3HbIE COCANHEHIS — COCTUHCHUS KOCTCH OCPEACTBOM CO-
SAMHUTENBHOMN TKaHW, K HIM OTHOCATCSA CIEAYIOIINE COCTHHEHU:

- CBA3KH;

- ME)KKOCTHBIC TICPCTIOHKH, UIIH MEMOPaHBI;

- IIBHI,
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- pomHHYKH (COCAMHUTETPHOTKAHHAS MEMOpPaHa MEKAY KOCTIMH
CBOJA Yepena y MI0Aa H HOBOPOXKICHHOTO).

2. XpAImeBrIc COCTUHCHUS:

- CHHXOHJPO3 — COE AMHCHHUE MOCPEICTBOM T'HATMHOBOTO XPALIA; IO
BPEMCHH CYINCCTBOBAHUS CHHXOHAPO3 MOXET OBITh BPEMCHHBIM HIIH
MOCTOSIHHBIM; BPEMCHHBIC CHHXOHAPO3bI CYLICCTBYIOT IO OINpPEICICH-
HOTO BO3PacTa, 3aTeM NPCBPAILAIOTCS B CHHOCTO3bI;

- cuM(u3 — coeTMHEHUE TOCPEACTBOM (QPHOPOZHOTO XPAIa, BHYTPH
KOTOPOTO YacTo 0Opa3yeTcsl V3Kas MICNb, VBCIUYHBAIOLIAS ITOABHK-
HOCTE;

3. KocrHeie coeauHCHUS (CHHOCTO3bI) — COCAMHCHUS KOCTCH MO-
CpeICTBOM KOCTHOH TKaHH; B HOPMABHBIX YCIOBUAX B CHHOCTO3BI TIC-
PEXOIAT BPEMCHHEIE CHHXOHAPO3BL, B CTAPUYCCKOM BO3PACTE B CHHO-
CTO3BI MOTYT MEPEXOANTE U PUOPO3HBIC COCAUHCHUS, HAPUMED, LIBEI
MEKIY KOCTSAMH Yepena.

[IpeprIBHBIC COCAMHEHHUS, WIIH CYCTABbI, JOKHEL HIMETh TPH OCHOB-
HBIX DJICMEHTA!

- CYCTaBHBIC MMOBEPXHOCTH;

- CYCTaBHYIO MONOCTB;

- CYCTaBHYIO KarcCymy.

CycTaBHbIC TOBSPXHOCTH MOKPHITH CYCTABHBIM XPSILIOM, KOTOPHIH,
KaK MPaBUIIO, SBISETCS THATMHOBBIM, B OTACIBHBIX CYCTaBaX — BOJIOK-
HUCTBIM ((HOPO3HBIM), HAIPUMEP, B BHCOYHO-HHIKHCUECTIOCTHOM CV-
craBe. BakHOM XapaKTEpHUCTHKON CYCTaBHBIX MOBEPXHOCTEH ABIAETCS
COOTBETCTBHE UX APYT Apyry mo (opme — KOHrpyIHTHOCTB. B cycraBax
4acTo Ha OJHOW KOCTH UMEETCS CYCTABHAA TOJIOBKA, HA APYTOU — CYCTaB-
Hasl IMKa.

CycraBHas MOIOCTh NPEACTABIACT COOOH FEPMETHYHOE MPOCTPAH-
CTBO, OTPAaHUYCHHOE CYCTABHBIMU IMOBEPXHOCTSMH M CHHOBHATBHBIM
cnoem karcyiel. CycTaBHas MOJOCTh 3aMOTHCHA CHHOBHATBHOH KHIKO-
CTBIO, KOTOPAsi YMCHBINACT TPECHUC CYCTABHBIX MOBCPXHOCTCH, yIyd-
MIACT UX CKOJIBKCHUE, CTIOCOOCTBYET CLCIIIICHHIO CYCTABHBIX IOBEPXHO-
CTCH; 33 CYCT CHHOBHAIIBHOH JKUIKOCTH OCYIICCTBISICTCS MMUTAHUE CY-
CTaBHOTO XPsIIA.

CycraBHas Karncy/a COCTOUT U3 HAPYKHOTO (GPHUOPO3HOTO CIOs, WIH
MEMOpaHbl M CHHOBUANBHOTO Cyosl, wix MeMOpaHbl. CHHOBHATIBHBIA
CIO¥ BBIpabaTHBACT CHHOBHAIIBHYIO )KUAKOCTD

K oceBomy ckeneTy OTHOCATCS CKENET TYIOBHINA, COCTOSIIMN U3
MO3BOHOYHOTO CTOJI0a U IPYAHOM KJICTKH, H CKEIICT TOJIOBBI, WIIH YePEIL.
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JlaHHas NEKIMs NOCBAIICHA CKEICTY TYIOBHINA.

Ckener rpygHOH KIETKH cOCTOMT U3 12 map pebep, rpyauns U 12
rpyaHbIX 03BOHKOB. [lepBbie 7 map pebep, COUICHIIOTCS ¢ TPYAHHON U
HA3BIBAIOTCS HCTUHHBIMY, MOCICAHUE 5 map peOep, He UMEIOLIUE Ipsi-
MOT0 KOHTAKTa ¢ TpyAuHOH, HasbiBatoTcs JoxkHbIME. VIII, IX, X pebpa
MPUCOCVHAOTCS K TPYAHHE KOCBEHHO, KKI0C COUWICHACTCS C XPSLIOM
BBILIEICKAIIETO pedpa, oOpasys pedepuyro ayry. X1 u XII peGpa, He co-
CAUHSIIOTCH ¢ PEOCPHON AYTOW M HA3BIBAKOTCS KOJCOIFOIMUMUCS, KX
KOHIIBI CBOOOJHO JIEXKAT MEXKIY MBILIIAMHU OPIOLTHOH CTCHKH.

PelOpo cocrout u3 3aaHEH KOCTHOM YaCcTH U MEPEIHCH 4acTH — pe-
Oepaoro xpsima. KocrHas 1acts peOpa COCTOUT M3 TOJOBKH, MCHKUA U
Tena. Ha rojoBke uMeeTcst cycTaBHas MOBEPXHOCTh ISl COUTICHEHHUS C
rpyaHbIME TI03BoHKaMH, Vv [I-X pebep cycraBHas moBepxXHOCTD pasie-
JCHA Ha ABC YacTu rpeOHEM rosioBKU pedpa, Tak Kak 3T pedpa couie-
HSFOTCS C JBYMS TOJTY-SIMKaMH Ha TEJIaX COCCIHUX MO3BOHKOB, Ha I, X1,
XII pebpax, COUNCHSIOMMXCS ¢ TOTHBIMH SIMKAMH, TAKOTO Pa3ACICHUs
HET.

I'pyauHa cOCTOHUT U3 PYKOITKH, TEa H MCUCBUAHOTO OTpocTKa. Ha
BCPXHEM Kpae PYKOATKH I'PYIUHBI PACIIONOKCHA HENIapHAs SIpEMHAs BbI-
pe3ka, mo GokaM OT HEe — KIIOUHYHBIC BBIPE3KH, HECYILIHC CYCTABHBIC
MOBEPXHOCTH CEANOBHAHOHN (PopMEI A councHeHus ¢ kKarounue. Ha
OOKOBOM Kpac IPYAUHBI HAXOAATCH PEOCPHBIC BRIPC3KH, HA HUX HME-
IOTCSl CYCTaBHBIC TIOBCPXHOCTH I COWICHEHH: ¢ peOpamu. PykosTka,
TENO W MCUYCBHIHBIH OTPOCTOK COCAMHSIOTCA APYT € APYIOM Xpsiue-
BBIMU COCANHCHHSMHU.

Coeounenus pebep ¢ 2pyouHoll

- mepBoe PedPo COCTUHSICTCS C TPYANHON MOCTOSHHBIM CHHXOHAPO-
30M (HETIPEPBHIBHOS COCAMHCHUE ),

- octaneHble ucTHHHBIE pedpa (co I mo VII) coemunsrores ¢ rpy-
JUHOH MIOCKUMH MATIOTIOABHKHBIMU TPYAHHO-PEOCPHBIMH CYCTABAMHU;

- 8-10 pedpa CoOeaUHSIOTCS C BBILICACKALIUM PEOPOM MEHKXPSIIIE-
BBIMHU CYCTABaMH.

Coeounenus pebep c nozgonxkamu

- TOJIOBKHU pedep COCOUHSIIOTCS CYCTaBaMH C PeOCPHBIMH SIMKAMHU
HAa TENax MO3BOHKOB.

- OYTOpKH peOep COCAUHIIOTCS CYCTABAMH C HOTICPESIHBIMHU OTPOCT-
KaMU TPYIHBIX T03BOHKOB (kpome 11 u 12 pebep).

K no6aBouHOMY CKENETY OTHOCATCS KOCTH MOSICOB KOHCYHOCTCH U
CBOOOIHBIX KOHEUHOCTEM.
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Ckener BEepXHEH KOHCUHOCTH COCTOUT U3 MOSICA BEPXHCH KOHEUHO-
CTH ¥ cBODOJHOU BEPXHEH KOHEUHOCTH.

K mosicy BepxHEH KOHEYHOCTH OTHOCATCS ABE KOCTH — KIFOUHLA U
JomaTka.

Ckener cBoOOJHON BEpXHCH KOHEYHOCTH COCTOUT U3 TPEX OTHC-
J0B: TIeya, npeamieubs u kuctu. Ckenet mieda o0pa3oBaH OJHOU —
IUICYCBOH — KOCTBIO, CKENIET MPEAIICYbS — JBYMS KOCTSMH: TYICBOU H
nokteBod. CKeJIeT KUCTH ACIUTCS Ha 3aICThe, ICTh U nanbisl. Ckener
3arsICThs. COCTOUT U3 § KOPOTKUX KOCTCH, CKEIIET MACTH — U3 5 KOCTCH,
CKeeT majbleB oOpasosaH (asanramu (Bcero 14 kocteit).

Krrourma cocTouT U3 Tena u AByX KOHLOB — IPYJHHHOTO M aKpo-
MHAITBHOTO. Teno KIoYHIEl S-00pa3HO H30THYTO, BEPXHSS HOBEPX-
HOCTb KJTFOUHLIBI TTIAKAs, HUXKHSS — [IEPOXOBATAS.

JlonaTtka — mtockas KOCTb TPEYTOJIbHOU (POPMBI, HA HEH BBIICISIOT:

- BE MOBEPXHOCTH: NMEPEAHION0, HITH PEOCPHYIO, U 33JHIOK);

- TPU YIJa: BEPXHUM, HIDKHUM, JaTepaabHbIM;

- TP Kpasi: MEIUANBHBIN, NaTCPAIbHBIN, BEPXHUMU;

- TPU OTPOCTKA: OCTh JOMATKH, aKPOMHOH, KIIOBOBHIHBIH OTpPO-
CTOK.

Ha nomatke uMeroTcst 1Be CYCTaBHBIC MOBEPXHOCTH: IIIOCKAS CV-
CTaBHAs TMOBEPXHOCTh AKPOMHOHA A COWICHCHHUS C KIIOUHLCH H
ClIerKa BOTHYTas CYyCTaBHAs BIIaJUHA B 00IaCTH JaTEPAIbHOTO YIa IS
COYJICHEHHS C TUICUEBOM KOCTBIO. Y BEPXHETO Kpas CYCTaBHOM BIIAIUHBI
PacIoNoKEH HANCYCTAaBHOH OYyropoK, V HIDKHETO Kpas — MOACYCTaBHOM
6yropok. Ot OYropKOB HAYHHAKOTCS CYXOKHITHS MBIIIILI,

Kpasg, yrasl B OTpOCTKH NOMATKH CIyKaT AN MPUKPCILICHUS
MBILIILI.

Ckener micua oOpa3oBaH IUICYECBON KOCThIO. OHA OTHOCHTCS K
JUTHHHBIM KOCTSIM, COCTOMT U3 Tena (anaduza) U ABYX KOHLOB (3nudu-
30B) — MPOKCUMABHOTO U TUCTAIBHOTO.

JlokTeBas KOCTP OTHOCHUTCS K JITHHHBIM KOCTSIM, COCTOHT H3 TENa
(munaduza), MPOKCUMAIBHOIO U JUCTAIBHOTO KOHIOB (3mu(u30B).

Teno TOKTEeBOH KOCTH — TPEXTPaHHOH (OPMBEL.

Ha aucraneHoM smudu3e pacnookeHa rojoBKa JIOKTEBOH KOCTH,
Ha HEll IMEETC CYCTABHAS OKPYKHOCTbD AJISl COUWICHEHHUS C TYICBOH KO-
cth10. C MEIUATBHOM CTOPOHBI TOJI0BKH JIOKTCBOH KOCTH HAXOTUTCS IITH-
JOBUAHBIA OTPOCTOK, OH HAIIPABJICH BHHU3 U CIYKHUT AT IPUKPEIUICHUS
MBILIL ¥ CBSA30K.

JlyaeBas KOCTh OTHOCHTCS K AJIMHHBIM KOCTSIM, COCTOHMT U3 TENa
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(mnadwuza) u ABYX 3n1u(HU30B — NPOKCHMATBEHOTO U AUCTATBHOTO.

[Tpoxcumanbhbiil 3MudU3 TYYCBOH KOCTH HOCHT HA3BaHUE TIO-
JIOBKH, Ha BEpXHEH MMOBEPXHOCTH €T0 UMEETCA CYCTaBHAs AMKa I CO-
YIEHEHHNS C TOJIOBKOH MBIIIEITKA INIEYE€BOI KOCTH, 10 KParo FOJIOBKH pac-
TOJIO’KEHA CYCTaBHASA OKPYKHOCTD JTSI COTIIEHEHH C TOKTEBOH KOCTBIO.

Mesxay TOTOBKOM M TEJIOM HaAXOAMTCSA y3Kasd 4acTh — IMIeHKa JIyde-
BO# kocTH. Te/10 Ny4eBOH KOCTH UMEET TPEXTPAHHYIO (hOPMY.

HucranpHbiii 3mudu3 JTyd4eBOH KOCTH YTOMINCH, HA JIATCPATbHOMN
CTOPOHE €r0 PACHOJIOKEH IIMIOBUAHBIN OTPOCTOK, HA MEAUAIBHOM CTO-
POHE UMEETCS JIOKTEBAs BBIPE3KA AT COUICHEHHS C TOIOBKOH JIOKTEBOH
koctH. Ha HImKHEH MOBEPXHOCTH JUCTANBHOIO SNH(H3a HAXOAUTCS 3a-
IDICTHAS CYCTaBHASA MTOBEPXHOCTD TSI COUWJICHEHHS C KOCTAMH 3aISICTh.

Ckerer 3arscThs COCTOUT U3 § KOPOTKHX KOCTCH, PacloNOKEHHBIX
B ABa psaja. [IpokcumaneHbIil psax 00pas3yroT, HAYMHAA C JIYYCBOW CTO-
POHBL:

1. nagpeBUAHAS KOCTH (MMEET POPMY JTOTAOUKH);

2. mOyIyHHAS KOCTh (MMeeT (hopMy momyMecsia);

3. TpexrpanHas KOCTh (UMeeT GOpMY TPEXTPAHHOH MUPAMUAKH);

4. ropoxXOBHIHAS KOCTh (HAMOMUHACT TOPOIIUHY).

IlepBrle Tpm KOCTH J€kaT B OAHOM IUIOCKOCTH, TOPOXOBHIHAA
KOCTb PacHoJIOKEHA HA JIAAOHHOU NOBEPXHOCTH TPEXTPAHHOM KOCTH.

Ckener nsactu 00pa3oBaH mAThiO KocTsaMH. Kaxnas nmscTHas KocTh
COCTOMT M3 OCHOBAHMS, Tena U TooBKH. [lepBas msacTHas KOCTh KOpoUe,
HO MAaCCHBHEE OCTAIBHBIX, BTOPas ISICTHAS KOCTh — caMasd JJIMHHAA, Ha
JIy4YEBOU CTOPOHE OCHOBAHUS TPETHEH MACTHOM KOCTH UMEETCS KOCTHBIH
BBICTYI — IIWJIOBUIHBIA OTPOCTOK.

Kaxaas m3 AT IECTHRIX KOCTEH COOTBETCTBYET OJHOMY TIAJNIBILY.
Kaxapii manen Ha KUCTH MMEET MOPSIAKOBBI HOMEP U COOCTBCHHOC
HAa3BaHHUE!

- | — 6omp 1ol manerr;

- IT - ykazarenpHBIN TATIEL;

- Il - cpenumit maner;

- IV — OC3BIMIHHBIH, UM KONBIICBOH TIAJICIT,

-V — musuHen.

Ckenet nansiieB o6pazosa damanramu. 1l - V magbipl uMeroT Mo
Tpu (anaHru — MPOKCHMATIBHYIO, CPCIHIOK U JUCTATBHYIO, OONBIION
raJen ABe — IPOKCHMAIBHYIO H AUCTATBHYIO.

Kaxcmas dananra cocrour u3 ocHOBaHUS, Teaa, U TonoBkH. [Ipok-
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cuMalbHbIe (argaHry SBISIOTCS HAUOONee NTHHHBIMH, JUCTANBHBIC (a-
JaHTH — HauOoice KOpoTkuMu, Ha 1aa0HHOM MOBEPXHOCTH KAXKAOH IU-
cTanmbHOHU (anmaHrd uMeeTcss OYTPHCTOCTh IS MPHUKPEIUICHHS Ocs3a-
TEBHOTO BATHKA.

Coeounenus Kocmeli nosca 6epxXHeil KOHeHHOCL

AKpPOMHAITBHO-KTIOYHYHBIH CyCcTaB 00pa30BaH CYCTABHBIMH IO-
BEPXHOCTIMH aKPOMHOHA H aKPOMHUATBHOTO KOHIA KIFOYUHLIBL.

['pyAMHO-KIFOUNYHBIA CYCTaB COCAMHACT MOSC BEPXHEH KOHCYHO-
CTH C OCEBBIM CKEIIETOM; OH 00Pa30BaH IPYANHHBIM KOHLIOM KITFOUHIIBI
U KIIOYHYHOU BBIPE3KOU TPYAMHBI, B MOJOCTH CYCTABA HAXOIAMTCS CY-
CTABHOMU JVCK.

Coedunenus c60000HOl yacmu 8epxHeii KOHeYHOCHU

IneueBoit cycTaB 00pa30BaH rOI0BKOM IICYCBONH KOCTH U CYCTAB-
HOU BraanHOU jonarku. CycTaBHBIC MOBEPXHOCTH HE COOTBETCTBYIOT
Jpyr Apyry mo (opMe H IUIOIAAH MOBEPXHOCTH — TOJIOBKA IJICUCBON
KOCTH LIAPOBUAHOM (OPMBL, CyCTaBHAS BIaJHHA — MOYTH IUIOCKAS SMKA,
IUIOINAAb CYCTABHOW IMOBEPXHOCTH TOJIOBKM TMPHMEPHO B TPU pasza
0opIIIe, YEM V CYCTABHOW BIAJUHBI.

IneueBoii cycTas — camMblil HOABHKHBIH B TEJIC YEI0BEKA, M0 hopMe
SBISICTCS IIAPOBUAHBIM, IO (PYHKLIUK — MHOTOOCHEIM. B HeM cosepiua-
FOTCS IBHIKCHUS BOKPYT (PPOHTABHOM OCH (ceubanue/pazeudarnue), Bo-
KPVT CarMTTAIBHOU OCH (0megedenue/npueedenite), BOKPYT BEPTHKAb-
HOU OCH (8paiyeHue 6Hympo 1 HApYJiCy), IPH NEPEXOAC ¢ OTHOU OCH Ha
JPYTYIO COBEPIIACTCS KPY20BOE OGUNHCEHUE.

JIokTeBoit cycTas — CI0XKHBIN CYCTaB, MOCPEACTBOM KOTOPOTO IUIE-
YyeBasg KOCTh COWICHSICTCS ¢ KOCTSIMHU MPEIIUICYbS; OH COCTOUT U3 TPEX
CYCTAaBOB. IUICYCIOKTEBOTO, MJICUEIYICBOrO, MPOKCHMAIBHOIO IyUe-
nokteBoro. CycTaBbl UMCIOT OOIIYIO KAICyJy M OAHY CYCTABHYIO IIO-
aocth. JlydeaokTeBoil cyctaB oOpa3oBaH OJOKOM IUICYCBOM KOCTH H
OJIOKOBHAHOU BBIPE3KOM JOKTEBOH KOCTH,

- IUICYCTYUCBOH CYCTaB 00PA30BaH TOJOBKOW MBIIICIKA ILICUCBOM
KOCTH U TOJOBKOM Ty4eBOH KOCTH;

- MPOKCUMAJIBHBIN JIYYSIOKTEBOU CYCTaB 00pa3oBaH CYCTABHOM
OKPY>KHOCTBIO JIyUEBOM KOCTHU H Ty4¢BOH BEIPE3KOH JJOKTEBOH KOCTH.

Kancyna cycraBa oOmupHas, MPUKPEIUSACTCS HA COUICHIIOIINUXCS
KOCTAX JANECKO 32 MPEACIaMHU CYCTABHBIX MOBEPXHOCTCH.

JlokTeBoli cyctaB o GYHKLIUH SBISACTCS ABYXOCHBIM, B HEM BO3-
MOJKHBI CrHOAHHE U Pa3rudaHue BOKPYT (PPOHTATBHON OCH, BpAICHUC
(mpoHaUMA ¥ CYNUHALMS) BOKPYT BEPTUKATBHOU OCH.
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CoenuneHUS KOCTEH NpeaIuicubs Mexkay codoi. JIyuesas u nokTe-
Basi KOCTH COEANHSIOTCS MEXK Y COOOH IBYMSI CYCTaBaMU — MPOKCHMAITb-
HBIM U JUCTIBHBIM JTYIECIOKTEBBIMH H JTYICIOKTEBBIM CHHAECMO30M,
HNPEACTABICHHBIM MEKKOCTHOU MEPEHOHKON MPEAIICYbSI.

IIpoxcuMaapbHBINA TYUETOKTEBOM CYCTaB BXOAWT B COCTAaB JIOKTE-
Boro cycraga. CycTaBHas rOJIOBKa B HEM MPHHAMJICHKHT JTYISBOU KOCTH,
a CyCTaBHas sSIMKa 00pa30BaHa JAYUICBOM BRIPE3KOH HA JIOKTCBOW KOCTH.
CycraB mo (opMe CYCTaBHBIX MOBEPXHOCTCH UMIMHIPUYCCKUH, MO
(h)YHKLIUH — OXHOOCHBIH.

JucTtansHbIi TyYETOKTEBOH CYCTaB MO opMe CYCTABHBIX MOBEPX-
HOCTCH M ()YHKLHH aHATOTHYCH MPOKCHMATBHOMY CYCTaBY, TOJNBKO B
HEM CYCTaBHas I'OJOBKA MPHHAIJICKHUT JOKTEBON KOCTH, a CyCTaBHAd
sIMKa 00pa30BaHa IOKTCBOW BBIPE3KOU HA Iy4eBOi KOCTH. JluctanpHbrii
1 IPOKCUMAITBHBIH TYUCIOKTECBBIC CYCTaBbl — KOMOWHHPOBAHHBIC, B HUX
COBEPLIACTCS BpalleHUE (IPOHALMSI U CYIHMHALMSA) BOKPYT BEPTHKAIb-
HOM ocu. [Ipu 3THX ABIDKEHUAX TOKTEBas KOCTh OCTASTCS HETIOABHKHOM,
a JydeBas BpaIacTca BOKPYT HEE, IIPH ITOM BCJIE] 3a TyUEBOH KOCTBIO
JBIKETCA BCA KHUCTb.

CKeneT HIDKHEH KOHCUHOCTH COCTOUT U3 TMOSICA HIKHECH KOHCYHO-
CTH u CBOOOMHOM HUXKHEH KOHCUHOCTH. K mosICy HIKHEH KOHSYHOCTH
OTHOCSTCS Ta30Bas KOCTb U KPECTELL.

Ckener cBOOOJHON HWKHEH KOHEYHOCTH COCTOUT U3 TPEX OTJACIIOB:
Ocapa, rosicuu u crombl. Ckesiet OGeapa oOpa3oBaH OAHON — OCAPCHHON
— KOCTBIO, CKEJICT TOJICHH — ABYMS KOCTAMH: OONBIICOCPLIOBOH U Mano-
OepuoBoil. CKeNeT CTOMBI ACTUTCS Ha MPEAIUTIOCHY, ILTFOCHY U HATIBIIbL.
Ckener mpeIToCHbI COCTOUT U3 7 KOPOTKHX KOCTEH, CKENICT ITFOCHBI —
u3 5 KOCTCH, CKeneT manbieB odpasosan dajganramu (14 kocreit).

TazoBast KOCTh OTHOCHTCS K IJIOCKUM KOCTSIM, MPEACTABIISICT COOOH
PE3yIbTAT CPALICHHUS TPEX KOCTCH — MOAB3AOIIHOM, CSAAMUINHON 1 100-
koBol. Ha narepanbHOM MOBEPXHOCTH TA30BOH KOCTH HAXOAUTCS HAIIIC-
oOpa3Has BEPTNIY)KHAS BNAAHMHA, KOTOPAs CIYKUT U COWJICHCHHUS C
OexpeHHOH KocThIo. B 06pa3zoBaHnu BepTIIyKHOH BIAAHHEI IPHHAMAIOT
yJacTHE BCE TPH KOCTH. B mpexenax BepTIy)KHOM BIIQXUHBI BBIACISIIOT
MOJTYJIYHHYIO CYCTABHYIO MOBEPXHOCTh M SIMKY — HECYCTABHYIO HYacTb
BEPTIYKHOM BriaguHel. Ha nepeanei mOBEpXHOCTH Ta30BOM KOCTH pac-
MOJIOKCHO 3aITUPaTEIbHOC OTBEPCTHUE, OTPAHHYCHHOE IOOKOBOW U cela-
JIULITHOM KOCTAMMU.

IToxB3momHas KOCTh COCTOMT M3 TeNa W Kpbuta. Teno moas3xom-
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HOU KOCTH BXOJOUT B COCTAaB BEPTAYKHOM Bmaawmuel. Ha kpeine moa-
B3J0LIHOM KOCTU Pa3InYarOT BEPXHUN YTOIIIECHHBIN Kpail — MOAB3 101 -
HBIH IpeOeHb, TOAB3AOIIHYIO SIMKY, KPECTLIOBO-TA30BYIO H STOIUYHYIO
MOBEPXHOCTH.

Ha xpecTuoBo-Ta30BOH MOBEPXHOCTH PACIONATAIOTCS: YITKOBHI-
Hasl CyCTaBHAs MOBEPXHOCTD JJISl COUWICHEHHS C KPECTLIOM U MOAB3AO0LI-
Has OVIpHUCTOCTh A MPUKPEIUICHUS CBA30K. Ha Hapy:kHOU (siroamd-
HOU) IOBEPXHOCTH KPBLIa HOAB3AOIIHON KOCTH HAXOAATCS TPH LICPOXO-
BATHIC JTHHHUHU I MPUKPEILICHUS SITOJAYHBIX MBILIII,

CemanumiHas KOCTh COCTOHMT U3 TEa U BETBH. €710 CeAATHITHOMN
KOCTH BXOJUT B COCTaB BEPTIYKHOH BIAAWHBI, 00pa3ys e 3aJHCHUK-
HIOIO YacCTh.

JlobkoBas KOCTh COCTOUT U3 TEA U ABYX BETBCH — BEPXHEH 1 HIDK-
Hell. Ha Me mnanbHON NOBEPXHOCTH TeNa HAXOAUTCS cCHM(pU3HaTbHAS 10~
BCPXHOCTb, CIVKALIAS AN COCAUHCHUS C JIOOKOBOH KOCTBIO MPOTHBO-
HOJIOKHOU CTOPOHBI.

Beapennas kocTe OTHOCUTCS K JTHHHBIM KOCTSIM, COCTOUT H3 TENA
U JBYX KOHLOB (3MH(HU30B) — NPOKCHUMATBHOTO U quctanbHoro. bepen-
Hasl KOCTb SBJISICTCS CaMOU JJIMHHOW B TEJIE UETOBEKA.

CkeneT rojicHu 00pa3oBaH ABYMsI KOCTAMHU — 00JbIICOCPIIOBON U
MaI00ePIOBOIL

BonpriebeprioBas KOCTh Ha TOJICHH PACTIONOKEHA MEIUATBHO, OT-
HOCHUTCS K JITUHHBIM KOCTAM, IO AJTHHE 3aHUMACT BTOPOE MECTO MOCTC
OcIPEHHON KOCTH, COCTOHUT U3 TENa, MPOKCUMAIBHOTO U JUCTATBHOTO
KOHIIOB.

ManoGeproBast KOCTb — JaTepajibHAs KOCTh TOJICHH, OHA 3HAYH-
TCJAPHO MCHBIIC OONMbIICOSPLOBON KOCTH. Manobepiiosast KOCTh OTHO-
CUTCS K JJIMHHBIM KOCTSIM, COCTOUT U3 TENA U ABYX KOHLIOB — NMPOKCH-
MaJIBHOT'O M AUCTATBHOTO. [ [pokcHManbHEIN KOHEI] IPEACTABICH TOIOB-
KOH Mano0epLoBOl KOCTH, OHA HMECT MPUOIUZUTCIBHO APOBHIHYIO
dbopMy ¢ 3a0CTPEHHOM BepxymKkoh. Ha BepXHEMEIHATBHOM TTOBEPXHO-
CTH TOJIOBKH MMCETCS KPyIjas CycTaBHAs MOBEPXHOCTb, Al COUJICHE-
HUs ¢ OOJTBIICOCPIIOBOH KOCTHIO.

Coeodunenus c60000H0ll yacmu HUMCHell KOHeYuHoCmU

Tazo0eapeHHbIN CycTaB 00pa30BaH CyCTABHOU MOBEPXHOCTHIO IO-
JOBKH OCIPEHHOH KOCTH M TONYIYHHOH CYCTaBHOH MOBEPXHOCTBIO
BCPTIAYKHOU BHauHbel. HecycTaBHas 4acTh BEPTIYKHOH BIAJUHBI —
SIMKa — COACPKUT XKHUPOBYIO TKaHb. K Kparo BEepTIIy>KHOU BIAIWHEI TIPHU-
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KPCIIETCS XPAIIEBas BEPTAYKHAA Iyda, Jenaromas BIajuHy eme 0o-
Jee riryOOKOM.

B nonoctu Ta306eApeHHOIO CyCTaBa UMEETCS CBSI3KA FOJIOBKH O¢/I-
peHHOﬁ KOCTH, KOTOpPad OAHUM KOHIOM IPUKPCIUIACTCA K AMKC I'0OJIOBKHU
OCAPCHHON KOCTH, PYTHM KOHIIOM — K SIMKE BEPTJIYKHOU Bra uHbl. B
3TOH CBS3KE MPOXOAUT APTCPHS, MUTAOIIAS TONOBKY U MCHKY OeapeH-
HOM KOCTH.

Komnennsrii cycTas — caMblil KPYTIHBIA U CITOKHBIN B TEJIE UEIOBEKA,
o0Opa3oBaH TPEeMst KOCTAMU. OCAPECHHOM, 00IpIICOSPIIOBON U HAIKOJICH-
HukoM. B HeM 00beIMHEHBI 1BA CYCTaBa!

- COWICHCHHE MEKIy OCAPECHHOM U OONBIICOSPIIOBO KOCTSIMH, BbI-
MOJHSIOWIECE OMOPHYIO U TOKOMOTOPHYIO (PYHKIIHH;

- COWICHCHUE MEXKIY HAIKOJICHHUKOM U O¢JPEHHOM KOCTBIO, KOTO-
POC YBCIUYIHUBACT TICYUO CHUJIBI quprCXFHaBOﬁ MBI bI 6e,£[pa, OI‘I/I6aIO-
EN CrIEpen KOJEHHBIN CYyCTaB, U HAMIPABIIAET CUITY TATH 3TOU MBILIIIBI
K OOJTBIIICOCPIIOBOM KOCTH.

Komnennsrii cycraB caMbril KpyIHBIH U CIOKHO YCTPOCHHBIH B TENE
YCIOBCKA, OH HMCCT MHOXKCCTBO BCIIOMOIaTC/IBHBIX 3JICMCHTOB.

TI'oaecHOCTOIHBIA CyCTaB — COWJICHCHUC MCXKAY KOCTAMU I'OJICHU U
TapaHHOU KOCThIO mpearumocHbl. CycTaBHas sMKa, UMEromas Gopmy
BUJIKH, 00pa30BaHa TPeMs CYCTABHBIMU MOBEPXHOCTAMM. HIDKHEH Cy-
CTaBHOH MOBEPXHOCTBIO OONBIICOCPLOBON KOCTH U CYCTAaBHBIMH IIO-
BEPXHOCTIMH N0AbDKeK. CyCTaBHOM rONOBKOH SABISCTCS OIOK TAPAHHOU
KOCTH.

Criepeu 1 ¢3aaH Kancyia cBOOOJHAs, HA OOKOBBIX MOBEPXHOCTAX
CyCTaBa — TYrO HATAHYTAa U YKPCILJICHA MPOYHBIMHA CBA3KAMU.

MBILIIBI

MpImnel(MyCKyIBl) — musculi Oprad Tea COCTOSAIIMN U3 MBILICY-
HOU TkaHu. CBOHCTBA MBI — BO30YIUMOCTb, COKPATUMOCTD, PACTSKHU-
MOCTb, NACTHIHOCTb.

MLIH.II_ILI MPOU3BOJIBHBIC — TOICPCUYHO-TIOJTIOCATHIC MBIIIIIBI (CKC'
JCTHBIC U BHYTPCHHUX OPTaHOB) — OPraHU3YIOT TPV, MO3bI, X0Ab0a, pas-
TOBOP, KCBAHHE.

MpImnel HEMPOU3BOIBHBIC — [NIAAKHE U cepicuHas (BHYTPCHHHUE
OpraHbl U CEPILE).

MBI pyK yIacTBYIOT B TPYAOBOH ACATEIBHOCTH.

Paboroii naspies yopasaset OOIbIIOS KOJTHISCTBO MBIIIIL,

2. MBIIIibl HOT UMCIOT OOJBIIYIO MACCY.

HKpOHO)KHaH MBIIITIA CI‘I/I6aCT HOTr'Yy B KOJICHC, IOAHUMACT ILATKY,
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a) ’KepaTenapHbIC MBIIIBI JBUTAIOT HIKHIOK YCTIOCTE BO BCEX
HAMPaBJICHHUIX.

6) MuMidecKkre MBILIIBI OAHUM KOHLIOM 3aKPEIUICHbI Ha KOCTH, a
JPYTUM — B Koxke muna. X QVHKLIUS v IPUMATOB — Mepeaada YMOLHI.

Dopmuposanue ckeiema u Molidy

CaMbIli HHTCHCHBHBIH POCT M PAa3BUTHE MBI TPOUCXOIAT B 14—
17 mer. Kocti pacTyT yCHIEHHO B MECTax, I'’I¢ Ha HUX OKa3bIBACTCA
CHJIBHOC CXKATHE WM PacTsKeHHE. UeM CHIbHEE MBILIIBI, TEM KPEITIC
ckenet. Yem Oonpine HArpys3ka Ha CYCTaBbl, TEM OOIBIIE BEPOSTHOCTD
nx 3a0oneBanms. M30pITOUHAM Macca Tena YXYAIIACT KPOBOCHAOKECHUE
KOCTEH U CYCTAaBOB, UTO BEACT K UX 3a00ICBaAHMSIM.

Paboma muiuiy

Pabota — ocHOBHas (YHKLMA H YCIOBHE CYIIECTBOBAHUS MBIIILI,
Jaske B 1MOKOE MBIIIIEI B TOHYCE. TOHYC — COCTOSHUE NITUTEIBHOTO HE-
3HAYHUTEIBHOTO HANpsDKEHUA. ATpodus — moteps paboTocnocoOHOCTH B
pe3vabTaTe Oe3ACATCIBHOCTH. Y TOMICHHE — (PH3HOTOTHIECKOE COCTOS-
HHE BPEMEHHOTO CHIDKCHHUS PabOTOCHOCOOHOCTH, BO3HHKIIEE BCIICI-
CTBHC ACATCITBHOCTH.

Ha paborocniocobHocTh BIUAIOT QaKkTOPHI:

- QHATOMHYICCKHE,

- MEXaHHUIECKHE,

- (PUBHOTIOTHICCKHE,

- ICUXUYECKUE.

Hazpy3ka kpamkocpounas
IMocne ucnionb3oBanums pecypca AT®, cHHTE3 MOKET OCYIIECTBISATHCS B
nporecce aHadpoOHoro aerxanus. Ilpyu BICOKOH MOIIHOCTH PaboTHI
rIuKoan3 nogkmouactcs yepes 20-30 cek. I maBHbIi (hakToB yTOMICHUS
— HaKOIUJICHUE JIAKTATA M THIIOKCHS TKaHed. MpImeuHble GONMH mocie
(u3HArpy3Ku BbI3BAHBI HEOONBIIMMH BOCIATICHUIMH U OTCKOM TKaHEH
B BOCCTAHOBHUTCIIBHBIA HEPHOA.
Jonzocpounas nazpysxa

OOBeM MBILIIT OMPEACTACTCA TCHETHYCCKH, POCT MBIIICYHON MACCHI
CTUMYHpYETCs cTepoungamu (tecrocteponom). [Ipu TperupoBke 00beM
MBI MOXKET yBeauunBacTes Ha 60%. Bospactaer k01-Bo U pazmepsl
MHUTOXOHPUH, aKTUBHOCTH (DEPMEHTOB B HUX. Y BEJIMUMBAIOTCS 3AIIACHl
kpuaruHdocdara, IITHKOreHa, )KUpoB H MuornoduHa. OdnerdacTcs BbI-
CBODOXKICHUE KHUPHBIX KUCIOT U3 UX 3amacoB. BospacraeT kom-Bo cocy-
JOB. YIYYIIACTCS KOOPAHHALMS MEHKIY MBIIIIAMU, OCOOCHHO aHTaro-
uuctami. [Ipu pabGore 1r000T0 Oprana B HEro MoCTynaeT OOJIbIIE KPOBH.
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UYewm Gosibine pabOTAIOT MBIIIIIBL, TEM OOJIBIIE OHHU MOTYYAIOT THTATE Thb-
HBIX BELICCTB M KHCIOPOJA ¢ TOKOM KpoBH. [losToMy mpu TpeHUpOBKax
MBIILBL PacTyT OpicTpee. [Ipu MBIMIEUHBIX COKPALICHUIX aKTHBU3HPY-
eTcs padoTa U APYTrHUX CHCTEM OPTraHOB (CEPACYHOCOCYAMCTOM, ABIXA-
TENBHOM). DTO YIYYIIACT UX KPOBOCHAOKCHHE U YCHUIINBACT OOMCH Be-
IIECTB, 4YTO OJaroTBOPHO BIHACT Ha 340poBbe yenoseka. [Ipu otcyt-
CTBHH TPCHHUPOBKH, JUTUTCIBHBIC (PU3HUCCKUE HArPY3KHU (THITOJUHAMUA )
MOTYT IPUHECTH BPEJ,.

B mpouecce pabouero aHs Kak Ans GU3HUIECKOH, TaK H YMCTBEHHOM
JCATEIBHOCTH HAa KPUBOH PabOTOCIIOCOOHOCTH OBLIH BBIACICHEI CICAY-
IOLIHE CIAouU padomocnocoOHOCmu:

1. Cmaous epabambliéanus BKIIOUACT TPHU MOACTAINU:

- REpeUYHOI MobuU3ayUY — HAOTIONACTCS B MOMCHT Havana Je-
ATCIBHOCTH M JUINTCA OO HECKOIBKUX MHHYT. OHa XapakTepH3yeTcs
KPaTKOBPEMECHHBIM CHIDKCHHEM 3HAYCHUH MPAKTUYCCKU BCEX MOKA3aTe-
JeH ACATCNbHOCTH U AKTHBALMH (PU3HOJIOTHYCCKUX CHCTEM. JTOT (-
(eKT CBA3aH C BHCLIHUM TOPMOKCHHCM, BO3HUKAIOIIMM B PE3yIbTaTe
HU3MCHCHHS XapaKkTepa CTUMYIISLIH,

- eUnepmMoOUIU3AKUY — OXBATHIBACT IPCACTAPTOBBINY MCPHUOI U
XapaKTePU3YCTCs MOBBIICHHEM KaK HECTICHU(PHICCKON aKTHBALIHH, TaK
U CHCHU(PHUECKUX CIBUTOB, HAPUMEP, AKTUBU3ALMIO AHAITU3ATOPOB,
MEPEXOA OPraHu3Ma B COCTOSHHIEC FOTOBHOCTH K BOCHIPUATHIO HH(OpMa-
uun. Ha meuxonorudueckoM ypoBHE MPOUCXOANT HOCTPOCHHE TIaHA Je-
ATEIIBHOCTH M MBICIICHHOE IIPOUTPHIBAHKEC)» €€ KITIOUEBBIX 3TamnoB. [1o-
CTCICHHOE TOBBIIICHHE PabOTOCTIOCOOHOCTH COMPOBOXKAACTCS BBHIpa-
JKCHHBIMH KOJICOAHHMAMH MMPOAYKTHBHOCTH, TOYHOCTH, KauecTBa paboThl
U COCTOSHHCM IMOBBIIICHHOW HEPBHO-TICUXUYCCKOW HANPSKCHHOCTH:
yuaueHuem nynvea i ObIXAHU, NOGbIUEHUEM KPOBIHO20 0aIe s, Oe-
npeccueti anogha-pumma, nosviueHueM 00U mema-u bema-pummos;

- 2UNEPKOMNEHCAYUY — TIPOUCXOIUT TIONUCK aJACKBATHOTO MPHUCIIO-
coOneHus K TpeOOBaHMAM ACATEIbHOCTH H (POPMHUPOBAHUE YCTOWUIHUBOTO
JUHAMHYCCKOTO CTepeoTHna AcarenbHocTH. [lokazarenn aeqarenbHOCTH
U IICUXO(PH3HONOTUICCKUE MTOKA3ATETH OTIHYAIOTCS HECTAOUITBHOCTBIO.

2. Cmadus onmumaibHoil pabomocnocoonocmu XapakTepusy-
eTcsl CTAOWJIBHBIMH NapaMeTpaMH OCATeIbHOCTH W opranuzma. Ona
OMPEIENACTCA KaK «YCTOHYMBOE padovee COCTOSHHCY», UIH COCTOSHHE
«(pYHKIHOHATIBHOTO KOMGOPTa», OTPAKAIOMIEE ONTUMAITBHOCTD MICHXO-
(PU3HOTOTHYCCKUX 3aTpatr (BBICOKAs NPOIYKTUBHOCTH JOCTHIACTCS MH-
HHUMaJIbHBIMHU 3arparamy). CTaTHCTUYCCKU JOCTOBEPHBIX N3MEHCHUH B
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MCUX0(H3HONOTHYECKHX MOKA3ATEIIX HE HAOMIOAACTCS.

3. Cmaous nonnoil KomneHcayuu TOCTCIICHHO NPUXOAHWT HA
CMCHY MPEABLAYINCH U OTPAXKASTCS B CHIKCHUH PabOTOCIIOCOOHOCTH U
Pa3BUTHH HAYATBHBIX PU3HAKOB COCTOSIHUS YTOMIICHUS, CYOBEKTUBHO
HCPEKUBACMOM KaK COCTOSIHUE yeTanocTd. KommeHcanms yToMmineHus
MPOUCXOHUT 32 CUCT BOJCBBIX YCHIMH M aKTUBH3ALHH (PHU3HOIOTHYC-
CKHX MEXaHHU3MOB, YTO OTPAXKACTCs B 00Jee BBICOKUX, YEM B MCPHOX
BpabaTHBACMOCTH, BCTCTATHBHBIX CABHIaX W Pa3BHUTHH COCTOSIHHSI
HCPBHO-TICUXUYCCKOTO HAMPSKCHUSL.

4. Cmaous neycmoiiuu6oii Komnencayuu (BBIPKCHHOTO YTOMIIC-
HHS) XapaKTCPU3YETCs HAPACTAIOLINM YTOMIICHHEM M CHIKCHUEM Pabo-
TocrocoOHocTH. B 3TOM COCTOSHNN HAOMIO1ACTCS BRIPAKEHHOE YYBCTBO
YTOMJICHHSI X PA3HOOOPA3HBIC 110 HATIPABICHHOCTH U HHTCHCHBHOCTH H3-
MEHCHHUS MCUXO(]H3HOMOrHUECKIX MOKA3aTencH KaKk CICACTBHE CIIOXK-
HOTO B3aMMOJACHCTBHS aKTHBALIMOHHBIX, PETYISTOPHBIX H KOMIICHCATOP-
HBIX CHCTCM PA3IHYHOTO VPOBHS, M3MCHCHHS B KOTOPBIX MPOHCXOISIT
HCOJHOBPEMCHHO M 3aBHCST OT CTPYKTYPBI KOHKPETHOH ACATCIBHOCTH
M OT TOTO, KaKasi MCUXHICCKast (PYHKLMS UCTIBITHIBACT OOJIBINCE HATPSI-
»KCHHE. B 31Ol cTaguu BBIACTSIOTCS MOACTAIHU. - CYOKOMREHCayuu —
COXPAHSCTCSl BHICOKAS MPOIYKTHBHOCTh. KOMICHCAIMST BOSHUKAIOLINX
TPYAHOCTECH OCYINECTBISCTCS 32 CUCT MEHEE OTBETCTBCHHBIX (JHEPIETH-
YCeCKU U (PYHKIHOHATIBHO) IPOLECCOB H, B YaCTHOCTH, IIYTEM MOAKIIIO-
YCHHS JOTIOTHUTCIIBHBIX PECYPCOB.

5. Cmaous «xkoneunozo nopeiea» — B KOHUE pabOTHI IPH 3CKBAT-
HOM BO3ICHCTBHH HA MOTHBALIHOHHO-BOJICBYIO c(epy, B 0COOCHHOCTH
NPU HATHYUH BBICOKO3HAYUMBIX TSl CYOBEKTA LIEICH, MOXKET IMPOUCXO-
JHUTh KPATKOBPEMCHHOC MOBBIIICHHUC MPOAYKTHBHOCTH 34 CUCT MPHBIIC-
YCHUS "HEMTPUKOCHOBCHHBIX" MCUXO(U3HOIOTHUSCKUX PE3CPBOB Opra-
Hr3Ma. OYEBHIHO, YTO TAKOH PEXKHUM PAOOTHI SIBISCTCS SKCTPEMATBHBIM
LU OPTaHH3Ma U BEJCT, KaK NMPABUIIO, K NCPSYTOMICHHIO H XPOHHUUE-
CKHM 3200NCBAHUSIM.

6. Cmaodus oekomnencayuy — NPOrPECCUBHOC CHIDKEHNE PaboTo-
CIOCOOHOCTH, KOTAa OBICTPO HAPACTAIOT CUMITTOMBI YTOMJICHUS, CHIKA-
STCS MPOAYKTHBHOCTh U 3P EKTUBHOCTD pabOTh U HAOFOAAFOTCS 3HA-
YHUTCIbHBIC CABUTH BO BCEX MCHXO(MU3HOIOTHICCKUX TOKA3ATCIIIX, CBS-
3aHHBIX C CHCTCMAaMH aKTHBALUH. B 3TOM COCTOSHHH BOJICBBIC YCHIIHS
yIKE HE 00CCIICUYMBAIOT AKTUBU3ALIUIO KOMIICHCATOPHBIX H 3aILUTHBIX CH-
CTEM, B ONCPATOPCKON ACATCIBHOCTU MOSBISIFOTCS. OTKA3bl U CPBIBBI, U
TOrJa JATBHCHINCE BHIMOTHCHUES ACATCIBHOCTH MOKET U JODKHO OBITH

144



MPCKPALICHO.

KonTpoabHbie Bonpocel
1. HazoBure pyHKUINH OTIOPHO-IBUTATEIbHOH CHCTEMBI?
2. Kakue OCHOBHBIC OTAETIBI CKEJICTA YEIOBEKA BbI 3HAeTe?
3. HazoBuTe OCHOBHBIE OTACIIBI IO3BOHOYHOTO CTONI0A?
4. KakoBa 0COOCHHOCTH KOCTCH HOBOPOKICHHOTO?
5. Kakwue BemecTBa MPUIAIOT TBEPAOCTh KOCTHOH TKaHHU?
6. CKOJIBKO CYCTABOB B CKCJICTS UCIIOBCKA?
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3ansTue 14. [InmesapuresbHas cucTeMa
Hean 3ansITHSI — U3YYUTH CTPOCHHUE B (DYHKIMH MUIICBAPUTEIbHONH CHCTEMBI

[NMuTarenbHbe BemecTBa — OCIKH, JKUPBI, YTICBOABI, MHHEPATbHBIC
COTH, BOAA U BUTAMHHBI, BXOJSIUC B COCTAB MUIICBHIX MPOIYKTOB H
HEOOXOJUMBIC ATl OPTraHU3Ma.

Kuper, 6enxu v yrueBoAbl HMECIOT KPYIHEIE MOJICKYIIBL, TIOSTOMY
4yT0OBI IONACTE BO BHYTPCHHIOK CPEAy OPraHH3Ma, OHH TOABCPTAIOTCS
XHMHYICCKOMY PacLICITICHHIO Ha 00JIee MEIKHE COCTABISIOIIHE — THIIC-
BapeHuto. CTPOCHHE CHCTEMBI OPTaHOB MHUIICBAPCHHS (COCTOAT U3 ITH-
[ICBAPHUTENPHOTO KaHAaIa U MUIICBAPUTEIBHBIX KENES).

Opeanvl nuwesapumensrnoco kanana (puc. 41.).

- POTOBas MOJIOCTE;

- TTIOTKA;

- MULICBOJ;

- KENYI0K;

- TOHKUN KUIICYHUK;

- TOJICTBIH KUIICTHHUK,

- aHATIPHOE OTBEPCTHE.

CTpocHHE CTCHKH NMHULICBAPHTEIBHOTO KaHANA: CHApPY>KU OHA IO-
KPBITA COCOUHUMENbHON MKAHBIO, TIOJ HCH HAXOTUTCS CIIOU 21d0KUX
MbIUtY, COKPALICHUE KOTOPBIX OOCCIECUUBACT NMEPHCTATIBTHICCKOE JBHU-
JKCHHUC KHIICYHHUKA.

Cramsuctas 060104Ka 00pa3oBaHa snumeuansrol mranvio. Umeer
CKIaaUaTyl0 HOBCPXHOCTh I YBEIHUYCHHS IUIOMATA BCACHIBAHUSL.
[Tnomaae MOBEPXHOCTH KHIICYHHKA MO CPABHCHHUIO € IMOJBIM LIMTHH-
JPOM TaKOro e pazMepa yeeamdeHa npumepso B 600 pas. 3a cuet ckia-
JOK — B TPH pa3a, KUIICYHBIX BOPCHHOK — B JECSATh Pa3 U 3a CYCT MHUKPO-
BOPCHHOK KJICTOK 3MUTEIUS — B ABAALATE pa3. MHKPOBOPCHHKH SIIHTE-
JMATBHBIX KICTOK COCTOST U3 KICTOYHOW MEMOpaHbI, Ha MIOBEPXHOCTH
KOTOPOM HACT TaK HA3BIBACMOC MECMOPAHHOC MUIIICBAPSHUE — OUCHD d(-
(exTuBHBIN Tporecc nepepapuBanusd. CoaepKUT MHOTO MEITKUX ITHIIC-
BapUTENBHBIX kene3. KpyIHble muIneBapUTenbHBIC KEIE3Bl PACHONO0-
JKCHBI BHE MUIIEBAPUTCIHEHOTO KaHana. IMEroT crieHaIbHbIC MPOTOKH,
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[IPH BBEACHUH B UX MOIOCTh PCHTTCHOKOHTPACTHBIX BEIIICCTB, HATPUME]
MPH UCCICAOBAHUH TIOJIOCTH KeAyAKA BBoAAT Kamuiy BaSQa. Pauo-
3JICKTPOHHBIC METObI OCHOBAHBI HA MPOXOXKACHUU B KUIICYHHUKE «pPa-
JUOTIION (CHAOKEHHBIN gardukamMu uwineap (8x15 mm), nepenaro-
LIUH ¢ TIOMOIIBIO PATUOBOIH HH(POPMALIUIO O KHUIICUHOH CPEJL).

QHIOCKOMUS — BBSACHUE BO BHYTPCHHUE OPTaHbl YCI0BEKA OMNTH-
YECKUX M OCBCTHTC/IBHBIX MMPUOOPOB, MO3BOSIFOIIAX OCMATPUBATH T10-
JOCTh MHIICBAPUTEIPHOTO KAHAIA U MPOTOKH JKEIC3.

YnpTpa3BykoBad JOKaKA — MOJYYCHHE HA 3KPaHE H300paskeHUS
BHYTPCHHUX OPTaHOB IO OTPAKCHUIO VIBTPA3BYKOBBIX BOJIH OT HX Tpa-
HHUII,

Ckanupyomas ToMorpadus — IOCTPOCHHUE HA DKPAHE KOMITBIOTEPA
M300paKCHUST BHYTPECHHUX OPTraHOB C HMCIOJB30BAHUEM METOJA SACP-
HOTO MAPaMarHUTHOTO PE30HAHCA .

ITuwesapenue 6 pomosoit noocmu

1. PotoBas noocts. B poToBOH IMOsTOCTH MUIIA M3METBIAECTCS C TI0-
MOIIBIO 3YO0B U SI3bIKA U AHATH3UPYCTCS HA BKYCOBBIC KAuecTBa. Y Ue-
JoBeka 32 3y0a, HaXOASIUXCs B sMKax (ambBeonax) uearoct. Criepeau
Ha 00CHX YCTIOCTIX HAX0AITes 1o 4 pesna (incisivi). 3a pe3naMu ¢ Kaxk-
JIO¥ CTOPOHBI HAXOAMUTCS IO OHOMY KIIBIKY (canini). 3a KJbIKaMU HaXO-
JATCA 1O 2 mapsl ManbIX (pracmalares) u 1o 3 mapel OONBIINX KOPSHHBIX
(molares) 3y00oB, UMEIOIIUX OYIPUCTYIO MOBEPXHOCTh (MPU3HAK BCES-
HOCTH).

PeataMu v KIbIKAMU YETOBEK OTKYCHIBACT IMHIY, & C MOMOIIBIO KO-
PCHHEIX 3yO0B OH e¢ ApoduT 1 nepexkesriBacT. CtpoeHue 3yda (3yOrI mo
CTPOCHHUID TOMOJIOTHYHBI ILIAKOWIHOW YCINYE aKyJ, KOTOpas TaKkKe
AMCET SMAJIb M JCHTHH).

Kopenv — gactp 3y0a, HAXOQAIIAACS B AUCHKE UCTIOCTHOH KOCTH.

Lleiixa — vactp 3y0a, MOTPYKEHHAS B JCCHY.

Koponra — BeicTynmaromas B poTOBYIO MOIOCTh 4Yacth 3yda. Ko-
POHKY CHapy>K{ MOKPBIBACT TBEPAAS 3yOHAS SMAaJib, PSIOXPAHSIOIIASL
3y0 OT cTupanus u MUKPOOOB. [0 aMalbi0 HAXOAUTCS OeHMUH — TIIOT-
HOE KOCTHOMOJO00HOE BEIECTBO. BHYTpEeHHSIs 4acTh 3y0a moJias, coaep-
JKAIAs 1YIbny — COSAMHUTESIbHOTKAHHYIO MIKOTh, MPOHU3AHHYE) COCY-
JaMH 1 HepBaMH. 3yObI MMOABIAIOTCS Y UeIOBEKa ¢ 6 Mecsaner3 (Momou-
HbIC 3yObI). Penko aeTu pokaarorest ¢ 3y0amMu, Hampumep Kopoib Opan-
uuu JIrogosuk XIV poauncs ¢ 2-ms 3ydamu. K 10-12 rogam monounsie
3yObl 3ameHsroTes noctostHabiME. K 22 rogam mosBasieTest (HaBCeraa)
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MOCICoHS napa 3y00B — 3yObl MyAPOCTH. 3YObl MYAPOCTH — PYIHUMCH-
TapHbI, B AKTC KCBAHUS HE YIACTBYIOT.
Cnronnbsie scenesnl

Tospk0o CMOUYCHHAS CIIOHOM MHINA MOKET BBI3BATh BKYCOBBIC
OIMYIICHHUS HA BKYCOBBIX COCOYKAX sI3bIKA. B POTOBYIO MOJIOCTh OTKPHI-
BAKOTCS 3 mapbl KPYIHBIX CAOHHBIX JKEIC3 — OKOJIOVIITHAS, TOAUYCTIOCT-
Has, OIBA3BIYHAL. B CIM3NUCTOM POTOBON ITOIOCTH HMEETCSI MHOTO MEJT-
KHX CITFOHHBIX kene3. CTroHa BBLACTACTCS HEMPEPBIBHO (0 2 1 B CYTKH),
BO BPEMs €Ibl BBIACACHHUC CIIOHBI yCHIuMBacTCs pediektopHo. [lpu
HAPYIICHUH COCTaBa BHYTPCHHCU CPEIbl MUINCBAPHUTCIBHBIC MKEIC3bI
HAYMHAKOT MOBBIIICHHYIO CCKPEIIUIO Pa3ivdHbIX BeinecTs. Hampumep,
[PH TUICPTOHUH (TOBBILICHUE APTCPUATHHOTO AABJICHUS) B CJFOHE YBE-
JAUYUBACTCS COMACPKAHUC HATPUS, XOJICCTCPUHA, MOYCBOH KHCIIOTHI,
KoptH30/a u Ap. CHIKCHUE CEKPEIIUHU CIFOHBI Y TAKHUX OOJIBHBIX BEACT
K Oojee THKEIOMY TCUCHHIO OONE3HH, TAK KaK BPEIHBEIC BCIICCTB. HE
BBIBOAATCSl CIIIOHOW W3 opranu3ma. Hopmammzauus CITIOHOOTICTCHUS
MPUBOAWIIA K YIYUIICHHIO COCTOSHUS TUNePTOHUKOB. LIeHTp CiiroHO0OT-
JCJICHUS HAXOAUTCA B MPOAONTOBATOM Mosre. BosOyxaeHue k mpomon-
rOBaTOMY MO3TY HIAET OT PSLCITOPOB, HAXOASIIUXCS B CIU3UCTOH POTO-
BOH mojocTu U s3bika. CIFOHA MOXKET BBIACTATHCS PERACKTOPHO MPH
BUJC IMHINU U OT €¢ 3anaxa. B cimone HaxoasaTCst GePMEHTHI PACIICILIs-
FOLIUE YIJICBOBI (ITHATUH- PACHICTUISIOUINE MOUCAXAPUABI 10 AUCa-
xXapuaoB (ManbTO3bl) H (PEPMESHT MajIbTa3a, IPCOOPASYIOIIHUN MATBTO3Y
(comomoBeii caxap) B roko3y. CIOHA TAKKE COACPIKUT MYLIUH, O0BO-
JAKUBAOIIMHA MHINEBOH KOMOK U CHOCOOCTBYIOIUE €ro MPOrIarhiBa-
Huto (cMmaska). ClroHA UMECT CNA0OIICTIOUHYI0 PEAKIMIO U COACPKUT
o0e33apaXHBaOLICe BEMICCTBO — MU30LHM. [ moTanue — nepexo] mumm
13 POTOBOM MOJIOCTH B IJIOTKY, & 3aT¢M B mumieBoA. [Ipu rmoranuu rop-
TaHb 3aKPHIBACTCS HAArOpTaHHUKOM. [ IMIICBO I, MEPUCTATBTHUCCKU CO-
KpaIlasch, TPAHCIIOPTUPYET MUY B MOJIOCTH xkeayaka. Cnuzucras nu-
[ICBOAA BBLACIACT CITU3b, OOIETYAOIIYVIO MPOCKANB3BIBAHUC MO HEMY
MUIIICBOTO KOMKA.

ITuwesapenue 6 secetyoxe

Kenyoounolii cox — OCCIBETHAs KUIAKOCTb, coacpsKkammas ¢ep-
MEHTHI, CJIN3b (MPEIOXPAHSICT CTCHKH KETYAKA OT MCXAHHUUCCKHUX U XH-
MHUYECKHX MOBPEKACHMI) U COstHYI0 kucioty (pH = 1, obe33apakuBact
MUY | akTUBUPYET (epmeHTsl). JKeay 104HbIH COK CTUMYTUPYET BbI-
JCTICHUE TOPMOHOB KUIICUHUKA (puc. 42).

149






be3ycnosno-pedexmopnoe gproenenue rxceay0ounozo coxa

MMy mbCel OT penienTopoB POTOBOH IMOIOCTH M JKEJIyAKA TPOBO-
JATCA B mpoxonrosarbiii Mo3r. OT mpoaonroBaToro Mo3ra WMITYIbCHL
HIYT K XKEJIe3aM JKelyaKa Mo OIy’KAarIeMy HEpBY (IapacuMIIaTHYC-
cKas HepBHAs cuctema). llpurpaBsl, COICHBS, MEPEL, TOPUHULA YCUITH-
BAIOT BO30Y>KACHHE PELENTOPOB POTOBOH MOJIOCTHU U JKEITYAKA, YITydIIas
AITICTUT. HGHpI/IHTHbIG OIMyHMICHUA Iojioga CBA3aHbl ¢ YCUJICHHBIM CO-
KPaIICHUEM CTEHOK XKEJIYAKA, YTO CTUMYJIHPYET K ACUCTBUSM MO YTONE-
HUIO 9yYBCTBA IojIoAa. CurHasst 0 HACBIMCHUU MMOCTYIIAIOT B TOJIOBHOM
MO3T ¢ ono3ganveM B 20 MUHYT .

T'ymopanvuas pezynsiyust 3#cey004R020 COKOOMOCIEHUS

PedraekropHOE BBIAECICHHE JKEIYAOYHOTO COKa OBLIO JOKA3aHO
IMaBmoBbIM B ombITax ¢ MHUMBIM KOpMiteHHEM. Cobaka ¢ mepepe3aHHbIM
MHUIIEBOAOM [VIOTANA MY, KOTOPask HE MIONAAAIA B XKEIyJOK, IIPH 3TOM
MPOUCXOANIO BBLACICHHE JKEITy10UHOIO COKa.

I10T pediIeKe yracacT Ha TPETbU CYTKH FOJIOA0BKH, OCIIE YETO Ue-
JIOBEK IIEPECTaeT OIIYINATh CHIIBHBIN IOJOMA, HO B PE3yIbTaTe OTCYT-
CTBHS MHIIU OH OBICTPO VCTAET, MOSBISICTCS CTa0OCTh U FOJIOBOKPYIKE-
HUC.

OTO CBI3aHO C TyMOPAJIbHBIM MCXaHU3MOM BO3HUKHOBCHHA 1YyB-
CTBA HACBIIICHUS. HGHTDLI HACBIIMCHWS M T'OJOAd HAXOAATCA B THUIIOTA~
JamMyce.

I'vmopanbras perynsamms Ovlna gokazaHa [laBmoBbiM, BBLACTHB-
MM XUPYPTUYCCKH Y cOOAKH MAaNbli JKEIYAOUCK, HC CBA3aHHBIU C
OCTABIINMCS KETyIkoM. B skenmyake muma 3aacp-KuBacTcs 00 8 4acoB.
IMpumepro uepes 2 gaca pedIEKTOPHOE COKOOTACICHNE 3aKAHINBACTCS.
Haunnaercs rymopanbhas perymimus. B cauzucTtol skenyaka obpasy-
I0TCS OHOJIOTHYECKH aKTHBHBIC BELICCTBA, ACHCTBYIOLIME BO30YXKaa-
IOIIE HA HEMPOHBI MPOJOITOBATOI0 MO3Ta, UYTO YCHIHBAECT AKTHBHOCTD
KCITY AOYHBIX JKCJIC3. Kumeunuk Taxke BBILACTACT OHOJIOrMYECKH AKTUB-
HBIC BCIICCTBA (XOJ'II/ILII/ICTOKI/IHI/IH u CereTI/IH), KOTOPBIC BIUAOT Ha
(DYHKLIHIO JKETy KA.

Dyuxyuu KuiedHuKa
JeATeTpHOCTD KHIIEYHUKA YIIPABIAETCS BETETaTHBHOM HEPBHOM
CHUCTEMOH, a TAKXKE F'yMOPANIbHON CHCTEMOM
Tonxuti kuueynux IMeeT AMUHY — 3-3,5 M. MepImeuHas o0onouka
TOHKOTO KHINCYHHKA HWMECT BHYTPCHHHMU (KOJBLIEBOW) M HApPYKHBIH
(pOMOTBbHBII) CJIOH TIAAKHUX MBILIICYHBIX BOJIOKOH.,
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Jeenaoyamunepcmnas xuwixa (Ee amuHa pasna mupuse 12 nanb-
LICB, CIOKCHHBIX BMECTC) — HAYAIBHBIN YIACTOK TOHKOTO KHUIICUHHKA.
W3 sxenyaxa nuina nocTymacT B ABCHAAUATHIICPCTHYIO KHINKY MAJICHbB-
KHMH MOPIUSIMH, KOTOPBIC JO3UPYET npuBpaTHUK. [ IpuBpaTHuK 3aKpbi-
BaCT BXOJ B KHIICYHHK U3 KEIYJKA, KAK TONBKO COACPKUMOS KHIICU-
HUKa 32 HUM OpUoOpeTacT Kuciayio cpeay. llocrenenHo cpena craHo-
BUTCS INSIOYHOMN, M MPUBPATHUK CHOBA OTKPBIBacTCS. .B 3Ty kumiky
BIIAJAOT MPOTOKH TOKETYA0UHOH 3KEIC3bI U TICUCHH.

DCpPMCHTH  TTOKCIYIOYHON KEAC3Bl ACHUCTBYIOT B IICIOYHOM
CPelC ¥ aKTHBHPYIOTCS JKETUbI0. B CYTKH y 4EIOBEKA BRIACIACTCS 10 2
7 COKA HOKCITY AOTHOH KEIC3BI.

B aBeHaIUaTUNCPCTHOM KUIIKE PACIICIUISIOTCS KUPHI, YTACBOAB H
ocnku. Ilpu pazmuduHBIX panioHAX MHUTAHHS B MPOCBETS MBCHAALATH-
MCPCTHOU KHUIIKK (opMUpyeTCs cpeaa, OamM3Kas Mo COCTABY K ILIa3Me
KPOBH. JTO JOCTUTACTCS TPAHCIOPTOM BCIISCTB W3 ILIA3MbI KPOBH B
MPOCBET KUIIKK U 00paTHO. [Ipu OBICTPOM MOCTYIUICHUH MUTATSIBHBIX
BCIICCTB U3 KEMYAKA, TPAHCIIOPTHAS (DYHKIIHS KHUIICYHUKA TOPMO3UTCS
FOPMOHAMH JABCHAUATUICPCTHON KHIIKH, 3TO TMO3BOISICT COXPAHHUTH
MOCTOSTHCTBO BHYTPSHHEH cpeapl opranmama. [Ipu yaaneHuu Bo Bpemst
XUPYPTrUUSCKHUX OMCPALMN KEIYAKA W yYaCTKA JBCHAIUATHICPCTHON
KHUIOKHA BO3HHUKACT JCMITUHT-CHHIPOM, KOTJA MPUEM IHINU BEACT K 00-
MOPOYHOMY COCTOSIHHIO M3-33 HAPYIICHHUS COCTaBA BHYTPSHHEH CPEIbI.

Kenuw, BeipabaTbiBacMas ICUCHBIO, HE COACPIKUT (DEPMEHTOB, CIIO-
COOCTBYET 3MYJIBTHPOBAHUIO KUPOB (MPESBPAIICHHUIO HX B MCJIbYANIITHE
karin). JKupbl CTAHOBATCS AOCTYIHBIMH TS PACIICIUICHUS (hSPMEH-
Tamu. BeIxoasinas U3 MeUeHH JKETYb BPESMEHHO CKAIUTMBACTCS B JKETU-
HOM My3BIPE, & OTTYJA YSPE3 KETUHBIN MPOTOK MOCTYHACT B KUIICYHUK.
B cytkn y genosexa seiaensercs 1,5 1 xeman. Ipu BocmaneHUIX jKemd-
HOTO My3bIPs CPEA B HEM 3AKHUC/SCTCS U PACTBOPHUMBIC COJTH KCTIHBIX
KHCJIOT MPEBPAIIAIOTCS B HEPACTBOPUMBIC KEITTHBIC KUCIOTHI, KOTOPBIC
MOTYT BBINAAATh B 0CAA0K B BUJC KAMHCH - 3TO BBI3BIBACT MYUUTCIbHBIC
0011 v YeJI0BEKA.

JBeHaUATHIICPCTHAS KUINKA O€3 PE3KUX IPAHHUIL IEPEXOTUT B IPY-
THE OTICIIBI TOHKOTO KUIICYHHUKA. Jlaiee uayT TOInas U MOAB3A0IIHBIC
kuinku. HanGospiiiee 3HAUCHNUE UMEET TOINAS KHUINKA, €€ MOBEPXHOCTh
paBua 37 M (Y ABCHaAUATHICPCTHOMN-1,3, a y mOAB3AOIIHON — 5,3 ™).
OCHOBHBIC TPOLICCCHI MICPSBAPUBAHUS U BCACHIBAHUS TMPOUCXOIAT B TO-
mel kumke. JBmKeHNE MUIMEBOH KAITHITBl IPOUCXOAUT MOA ACHCTBHCM
BOJIHOOOPA3HBIX (nepucmanbmuyeckux) ABHKCHANH CTCHOK KUIIICUYHUKA.
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ITH ABKCHUS KUIICYHUKA YAIC XAOTHUHBI U CIIYKAT AJIs ICPSMEIIH-
BaHHUI Cro COACPKUMOTO. TOIMBKO HCKOTOPHIC MEPUCTATBTHICCKUC
BOJIHBI, HAYABIIIKCh OT JKCIYAKA, JOCTUTAIOT KOHIA KUIIICYHUKA, CIIOCO0-
CTBYS MICPCMCIICHUIO MUIICBON KAIMTUITH B HIDKCICKAIMUC OTACTBI KH-
nmeyHuka. OepMEHTH TIOCTOSHHO Pa3pyIIAIOT KICTKH CIHU3UCTOH 000-
JOYKH KHIIKH, T03TOMY B HEl. [Ipoucxoaur camoe ObICTpOS ACICHHES
ki1eTok. OHM OOHOBIAIOTCS KakAble 3 AHA. B omnurenuy KHUIIEYHUKA
HAXOAUTCS OOJIBIIOS KOJMYCCTBO MHUIICBAPUTEIBHBIX keae3. JKemy-
JOYHO-KHIICUHBIA TPAKT MPOAYIHPYET OOJBIIOS KOMUYSCTBO TOPMO-
HOB, XapPaKTCPHBIX IS JKCJIE3 BHYTPCHHCH CCKPCLHU. THIOTAIAMYCa,
runodusa, KOPsl HAATOYCUHHUKOB, ITUTOBUAHOM JKEIC3bI U T. 1.

KonTpoabHbie Bonpocel

1. B kakoM OTAETIE MUIECBAPUTEILHOTO KAHANA YSIOBEKA HAYMHACTCS TIHIIIC-
BapCHUC U BCACBIBAHUC l'II/IH.[I/I?

2.Kakue BemiecTBa COICPKAT MHMICBAPHTCIBHBIC COKH?

3. Kakue opransl NAIICBAPUTCIFHOTO KAHAJA B 3HACTC?

4. Yro Takoe MCMOPAHHOC TMHILICBAPCHAC, TS OHO MPOHUCXOIUT?

5. KakoBa 0cOOCHHOCTh COBPEMEHHBIX METOIOB M3YUCHU (pr3HoNOTHH TIH-
IICBAPUTETLHOM CHCTCMBI?

6. UTO MPOMCXOIUT C MHUINEBOAOM IIPH IPOTIATHIBAHUH ITHIIHN
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3aunsTue 15. Opranbl 4yBCTB

Iean 3aHATHSA — H3YYUTH CTPOCHUC U BHIIOTHACMBIC (Jy HKIIMH OpTaHAMHU
YYBCTB.

Ananuzamopul — CI0XKHAS CHCTEMA PELCITOPOB M HEPBHBIX 00pa-
30BaHHH, OCYLICCTBIIMIOMAs BOCIPHATHEC M AHAIN3 PAa3NPAKCHHHA H3
BHEINHCH WM BHYTPEHHEH cpeapl opranuzmMa. CocTosT U3 peuenrtopa,
HCPBHOI'O MyTH W MO3TOBOTO OTACA, B KOPE OONBIINX MOIyIIAPUI
MO3ra Pacro/IOKCHBI BBICIINEG LICHTPHI aHanu3a uapopmanuu. [lospe-
JKJCHUE OJHOM M3 YacTel aHaIM3aTopa MNPUBOAUT K HEBO3MOXKHOCTU
pa3nHyaTh pa3mpaKUTCIIH.

Bocnpusmue oxpyarcaiowgeii cpedut

Oprass! 4yBCTB (MepUPCpPUICCKUC OTACTBI AHATU3ATOPOB) NPHHU-
MaroT HHOOPMALMIO OT BHCIIHUX M BHYTPECHHHUX pazapaxurenci. Op-
TaHbl YyYBCTB CIIOCOOHBI PearupoBaTh Ha OMPEICICHHBIN Pa3ipasKUTEIb
(rmaza — Ha CBET, VIIM — HA 3BYK W T.1.). Penientopsl opraHoB 4yBCTB
mpeobpasyioT GU3NICCKHE U XUMHUICCKHE CUTHAJBI B CCPHIO HEPBHBIX
UMIIYJIBCOB. PCHCHTOpr HUMCHOT BBICOKYIO UYyBCTBUTCJIBHOCTD. 3pI/ITCJ'Ib-
HBIH PeLENTOp YJIaBIMBACT HECKOJIBKO KBAHTOB cBeta. CiyxoBBIC pe-
LICTITOPBI OLIYINAOT CMEIIeHHe OapabanHoii nepenonku Ha 0,1 pazmepa
aroma Boaopoaa (0,1 anrcrpem).

Bzaumozamensiemocms opeanos 4yscme

HOBpC)K,Z[eHI/Ie OJHOI'0 U3 OPraHOB YyBCTB KOMIICHCUPYCTCA 3a CUCT
apyrux. [Ipu motepe 3peHus 000CTPSIOTCS CIVX, OOOHSIHHE H OCSI3aHHE.
CrenornyxoHeMEIE IO 3anaxy ONpeACIIOT MOACH U AaXKe HA3BAHUS ra-
3€T, MOTYT «CIIYLIAThY MY3BIKY MOBEPXHOCTBIO TCNIA, Y/IABIHBAs BHOpa-
LIHIO BO3AYXA.

Cmpoenue opzanos 3penus

Opeanvl, oxpyacaiowue 2na3. I'na3 HAXOAUTCS B TIA3HHULIC Yepena.
K HapyXHOH NHOBEpPXHOCTH TIJla3a MOAXOJAT O TIIa30JBHraTEIbHBIX
MbIIl. BpoBu 3amuimaroT ria3 oT CTEKAIIETo €O J10a MoTa U BIAry.
Beku 1 pecHunp! 3amuimaror riaasa ot melnd. Crae3Has jxenesa pacmnoio-
JKCHA Y BEPXHETO HAPYXKHOTO yria riasa. CresHast sKUAKOCT YBIKHICT
u corpesaet maza. ComepKUT OaKTEPULMIHOC BEIIECTBO — JIU3OLIMM.
CMBIBACT MBLIb YEPe3 CIEC3HBIH KaHal (OTKPHIBACTCS BO BHYTPEHHEM
VIJIy J1a3a) B HOCOBYIO M010CTh. O0IeTuacT JBMKCHUC BEK, YMCHbBIIAS
TPCHHE.
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Cmpoenue enaznozo s610ka

CHapyxu rna3Hoe sS010K0 HOKPBEITO OSIOUHON 000104YKoH (CKiIe-
poii). Ona samumaer riaa3. C nepeaHedl cTropoHsl riasa 3ta 000104Ka
Mpo3pavHa u obpasyet pocosuyy. [loMyTHEHIE POTOBHULIBI BEACT K Clic-
note. CpenHsas obonouka riaza — cocyducmas ovonouka. llponnsana
0ONBIINM KOJIMYECTBOM COCYAOB. Ha BHYTpPEHHEH MOBEPXHOCTH HMEET
YCPHBIM MATMCHT, TIOTJIOIMAOIMHH CBET. [IepeaHsasa cTeHKA COCYAUCTOM
000NOUKH — paodyscKa, BET KOTOPOH ONPEeaeIIcTCd KOTHICCTBOM Kpa-
CAIIETO MUTMEHTA (OT roJy0oro 0 TEMHO-KOPUIHEBOTO).

3pauox — oteepeTue B LeHTpe panykku. HeoOxoxum ams perymu-
POBaHH: MOTOKA CBETA, MOCTYNAOLIETO B ra3. PedaekTopHo cyxusa-
€TCS TPH SPKOM CBETE M PACIIHPSACTCS B TEMHOTE 3a CUET MBIIIL pa-
Ty KKH.

Xpycmanuk — 1BOAKOBBINYKIBIH TIPO3PAYHBIH OpPTaH, BBITIOIHSIO-
mui Qyakpo TuH3H (quametp 10 MM). XpycTanuk OKpy:KeH LUPKY-
JSPHOH PECHUYHOM MBIIILCH, H3MECHSAIOIICH €T0 KPUBH3HY A1 (POKYCH-
poBanus ayuci ceeta. Korga Melmia cokpamaercs, 31aCTHYHOS HaTs-
JKCHHC BOJIOKOH PECHUYHOTO MOSCKA YMCHBIIACTCS, H XPYCTATHK CTAHO-
BUTCs 00JICE BBIMYKIIBIM (MEXaHU3M Mporecca akkomoaarmu). 0 Mexy
XPYCTAIUKOM M PAIy»KKOW HAXOIUTCS 3aJHSS KaMepa riasa, 3arnoaHeH-
Has BOASHUCTOH BIarod. Xpycraiauk (GopMUPYET Ha CETYATKE YMEHb-
LICHHOE MepeBepHyTOoE n3odpakeHue. [lonocTs riaasnoro A06710Ka 3amon-
HCHA MPO3PAYHBIM BEIIECTBOM — CHIEKTOGUOHBIM Me1oM . ITO Ipo3pad-
Has OeccOCYANCTas CTYACHUCTAS Macca, 3amoIHSIIOMA MOIOCTh Iia3a
MEXKIY XPYCTATHKOM M CETYATKOW. YacTh AMONTPHYCCKOH CHCTEMEI
r71a3a. YYacTByeT B OAACPKAHUN BHYTPUTIA3HOTO JABICHHUS U (OPMEI
riaasza. [11oTHO coequHEHO ¢ ceTIYATKOH.

BHyTpeHHAS MOBEPXHOCTE I71a3HOTO A0JIOKA MOKPHITA CIOEM CBE-
TOYYBCTBUTCIbHBIX HEPBHBIX KIICTOK — CEMUAMKOII.

B ceruyarke HaxoZgTcs ABa BHOA PELCHTOPOB - MATOYKH U KOJ-
00uKH, MPEOOPAYIOIIHUE SHEPTHIO KBAHTOB CBETA B HCPBHBIC UMITYIbCHI.
B cetuarke 125 muH. manouek u 6,5 mutH. koa0ouek. Ilamouku — peuer-
TOPBI CYMEPEYHOTO CBETA, UMCIOT OOJIBINYIO YYBCTBHUTEIBHOCTD K TVIaM
BCETO BHIMMOTO CBETA.

CymecTByeT TpU BHAA KOIOOUCK, UYBCTBUTCIBHBIX TOIBKO K CH-
HEMY, 3¢NICHOMY U KpacHomy csety. [locnenHue uvcciaeqoBaHus MOKa-
3aJIM, 4TO B T7Ia3V YETI0BEKA HE TPH, & ACBATh LBETHBIX PELICHITOPOB, KO-
TOPBIC KOTUPYIOTCH KKABIA CBOUM TCHOM.
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HepBHeIe IMITYIBCHI OT PELICNITOPHBIX KIETOK MOCTYMAIOT K HEHPO-
HaM, PACIOI0KCHHBIM CIOSMH B HAPYKHOM CJIOC CETYATKH. 30€Ch MPo-
HUCXOTUT MICPBUYHBIN aHAIN3 H300paKCHUA U ero AemkeHusa. B mecte
BBIXOJ2 3pPUTCIBHOTO HEPBA OTCYTCTBYIOT CBECTOYYBCTBHTCIBHBIC
KICTKH, 3TO MCCTO MONYYHIIO HA3BAHHE «CICTOro msaTHa». Mzobpaxe-
HHE, IPOCLUPYEMOEC Ha HETO, YEJIOBEK HE BUAMUT. ITUM MOIB3VIOTCS (o-
KyCHHKH. 3a cueT paboThl FOJOBHOTO MO3ra 3Ta 00/1aCTh BOCIIPUHUMA-
eTcs Kak HeBuanMas. HepBHEIC YTH OT 3THX HEHPOHOB CIIUBAIOTCS B
3PUTCIBHBIA HEPB, BRIXOMSMIIHMN U3 r1a3HOro s0no0ka. OKoHUATCIbHBIA
aHamu3 N300PaKCHUS MIPOUCXOANUT B 3PUTCIBHON Kope OONBIINX MOTY-
apui, JeXKaliek B UX 3aThIOYHBIX A0JAX.

DyuKyUU OpP2aN08 3PEeHUsl, 2UCUEHA U ROBPENCOCHUS

Ocmpoma 3penusi — CnoCOOHOCTE ONPEACTIATE OTHOCUTEIBHOE T10-
JOKECHHUE MpeAMETOB. B cpeaHeM ocTpoTa 3peHHs COCTABIAET V YEJO-
Beka 3-5 cexyna ayru. B 1984 r. JI. M. Jlesu (CLLA) onpeaensin momo-
JKCHHC THHUH ¢ TOUHOCTBIO 0,85 ceKyHIbI AYTH. ITO PABHOCUIIBHO TOMY,
YTO OH CMOT OBl 3AMETUTh CMCLICHHE NPEAMETA HA 6 MM Ha PACCTOSHUN
1,6 xm. IIpn xopormeM OCBEIEHHH YEIOBEUESCKHE I71a3a MOTYT pasiii-
gath 10 MJIH. HBETOBBIX OTTCHKOB, 0HAKO 7,5% mysxuuH u 0,1% xeH-
LIUH BOOOIIE HE Pa3IHyaroT 1BETOB. JlanbroHn3M (He CrioCOGHOCTh OT-
JMYHTB 3¢JICHBIH LIBET OT KPACHOTO) Yalle BCETro BeTpeuacTed B Uexun u
CrnoBakum.

Ilpuyunvl nHapywenus 3penus

[Tnoxoe pasnuucHUE AeTANCH MOXKET OBITE CBA3aHO C HAPYIICHUECM
AKKOMOAALNHU. AKkKoM00ayus — CIOCOOHOCTH I1a3a XOPOIIO BUASTh pas-
HOYJATCHHBIC MPEAMETHI. XPYCTAIHUK PACTIATHBACTCS VIPYTHMH LIFIH-
APHBIMU HATSIMH MPU paccnabICHUN KPYTroBOH PECHAYHON MBILIIIBL, H3-
3a 3TOr0 YMEHBINACTCS €T0 KPUBU3HA, B PE3yIbTATE VAATICHHOE H300pa-
skerue (poxycupyercs Ha cetyarke. [Ipy yATHHEHHOM IIa3HOM g0JI0Ke
BO3HHUKACT OAU30PVKOCHL, KOTJA UYEIOBEK INIOXO BHIUT YIAICHHBIC
MPEMETHL.

[Tpu yKOPOUCHHOM TI1a3HOM S0TOKE BO3HUKACT OQibHO30PKOCHIb
KOTJa YCTIOBEK TUIOX0 BUANT ONHU3KO PACTIONOKEHHBIC IPEAMETHL. Y TO-
JKUITBIX JTEOACH C BO3PAcTOM XPYCTATHK MOXKET MOTEPATH CIIOCOOHOCTb
HU3MEHATh KPUBH3HY, TOTJA YCJIOBCK BHIUT XOPOLIO TOJBKO HA OJHOM
OMPEICICHHOM PACCTOSTHHUML.

HeogHopoanas kprBHU3HA POTOBHULIBI HITH XPYCTATHKA MPHUBOINT K
acmueMamusMy, KOTAa TOUYCUHBIH UCTOYHHK CBETA HA CETHATKE oOpa-
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3veT paznuuHble Gurypsl (3munc, muHus 1 Ap.) C Bo3pacToM 4acto pas-
BUBACTCS KamMApakma — NOMYyTHEHHE xpycranuka. Cedvac BMECTO mo-
MYTHEBIIETO XPYCTATHKA MOTYT BXKHBIIATD IIACTMACCOBBIM.

Opzan cayxa

3Hauenue ciyxa. 3BYK BBI3BAH KONCOAHUSIMH MOJICKY N B cpeae. Ot
COCTaBa CPEAbl 3aBHCUT CKOPOCTh PACIPOCTPAHCHHA 3BYKa. B Bo3ayxe
npu Temmneparype +18 °C ckopocts — 340 m/c, a B Mopckoit Boae mipu °C
- 1555 m/c. Dusrueckue 3BYKU XapakTePUIYIOTCS Yacmomoti (1UCTIO Tie-
puoaUUeCKuX KoeOaHui B CeK.) U cuioli (ammmuTyaa konacOanuii). Ye-
JOBCUCCKOC YXO MOXKET Pa3IHIHATh 3BYKH ¢ gactoroi ot 20 mo 20 000
I'u. Jetu, GoapHbIC ACTMOMM, CIOCOOHBI CITBIIATH 3BYKH 4acToTok 30 000
I'n. Yenoeex moxkeT omymars 38yku ¢ gactotor 200 000 I'm, ecu ero
HUCTOYHHUK NPHKATH K YCpemy.

TpeTbs BaxKHAS XapaKTCPUCTHKA 3BYKA — 36YK0GOL CHeKmp, COCTAB
JOTIOTHUTETBHBIX MIEPUOAHUCCKUX KoneOanuii (0bepmonog). duznoo-
THYCCKH 3BYKOBOH CIIEKTP BbIpaXKacTCs memopom 36yxoe. OpraH ciyxa
mpeoOpa3yeT 3BYKOBBIC KOJICOAHUS B CCPUH HEPBHEIX NMIYIbCoB. Cayx
HEOOXOIUM A1 OPUCHTHPOBAHUS U TS OOLICHHS MEXKIY JTEOJBMHL.

Cmpoenue opzana ciyxa

Hapyorcroe yxo cocTOUT U3 YITHOH PaKOBUHBI H HAPYKHOTO CITYXO0-
BOrO NpoX0Ja. YIIHAS PAaKOBHHA HAPABIISICT 3BYKOBBIC KONCOAHHUS BO3-
JAyXa B HAPYKHBIH CIYXOBOH MPOX01. MBIIIITE YITHONW PAaKOBHUHBI PYIH-
MEHTAPHBI, OJHAKO, HEKOTOPHIC JIFOAM MOTYT IEBETUTh yinamu. Hapyx-
HBIH CIYXOBOH MPOXO0/| 3aKaHYMBACTCs OapabaHHOHN nepenoHkoi. bapa-
GaHHas MCPEMOHKA OTACTICT HAPYIKHOE YXO OT CPEIHETO, PACTIONOKEH-
HOTO BHYTPH BUCOYHOM KOCTH. JKe1e3bl CTEHKH CTYXOBOT'O MPOXO0/a BbI-
JCJISIOT JTMNKYIO VITHYIO CEPY, KOTopas 3aJ¢PKUBACT NOCTOPOHHHE Ya-
CTHULBI B 0071aaCT AHTHOAKTEPHATIBHBIMH U POTUBOBUPYCHBIMH CBOH-
CTBaMH.

Cpeonee yxo — monoCTh B KAMCHHUCTOH YaCTH BUCOYHOH KOCTH, CO-
CAUHCHHAS C HOCOTTIOTKOM €BCTAXHUEBOH TPyOOH (KOTopas SBISICTCS Py-
JUMCHTOM KaOCPHOW IICTH JAHLIECTHHKA, V aKyJ BBIIOIHACT (DYHKIHIO
Opeisranbi@a). CoOACPKUT TPH CBSI3AHHBIC MEXKAY COOOM CIYXOBBIC KO-
CTOUKH.

Cuyxoevie kocmouky (MOJOTOUCK, HAKOBAICHKA U CTPEMEUKO) CO-
cAMHMIOT OapabaHHYIO MEPENOHKY C OBANBHBIM OKHOM BHYTPEHHETO
yxa. CayXoBbI€ KOCTOYKH TCPSAArOT KojcOanus OapabaHHOH mepe-
MOHKU B TONOCTh BHYTPSHHETO yxa. MOIOTOYEK cpacTaeTcs CBOCH py-
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KOATKOU ¢ OapaOaHHOHM MEpemoHKOH, mepeaacT KoneOaHus Ha Hako-
BJIbHIO, 3aTEM Ha CTPEMEUKO, KOTOPOE SIBJIIETCH CaMON MalIEHBKOM KO-
CThIO ueI0BeKa (mrHa — 3 MM). MOIOTOUCK U HAKOBAJICHKA OBLITH BEPX-
HHUMH U HIDKHHUMH YCTIOCTAMU PhIO0OOPasHBIX MPEIAKOB, & CTPEMEUKO
MPOMU3OLILIO OT THOUAHOM AyTH, C IOMOIIBID KOTOPON YEIFOCTH KPEIH-
JUCH K YCpeny.

Brympennee yxo — cucTeMa HOJOCTEH U N3BUTHIX KaHATIOB, 00pasy-
IOIIUX KOCTHBIH NTaOHUPUHT B KAMEHHUCTOH YaCTH BUCOYHOM KOCTH.

B xocmuom nabupunme, xax B GyTIISIpe, pacronoKeH Mepernonya-
ThIH TaOUPHHT.

IHepenonuamurti 1adupunm 3aM0THEH JKUAKOCTBIO, B KOTOPOH pac-
MPOCTPAHSIOTCS 3BYKOBBIC BOTHBL. [10YKPYIICHbIE KAHATbI - YaCTh MEpe-
MOHYATOT0 JTJAOUPHUHTA, OTHOCALIASICS K OPraHy PAaBHOBECHL.

Vaumra — wacte nepenonyaroro TabUPHUHTA, B KOTOPOH HAXOAATCS
KOPTHCB OPraH, COACPKAINUHA CIVXOBEIC peuenTtopsl. B kopTuesoM op-
raac mmeerea 12 000 kIeTok, pacmoa0KCHHEX B OATh PSIIOB U HMCIO-
mux no 30-60 9yBCTBUTCIBHBIX BOJOCKOB, KOTOPHIC IIABAIOT B DHAO-
aumde.

Dyukyus opeana ciyxa

3BYKOBBIC BOJTHBI (POKYCHPYIOTCS HAPYKHBIM VXOM Ha OapabaHHY 10
MEPEHOHKY, KOTOpas MOJ MX ACHCTBHEM HAYHUHACT BHOPHPOBATh. AM-
IIUTYAA KojacOanuil GapabaHHOH MEPEHOHKH TEM BBILIC, YEM TPOMYUC
3BYK. CIYXOBBIE KOCTOUKH YCHIIMBAIOT U MEPEAAI0T KoaeOanus oT bapa-
GaHHOM MEPEMOHKH YCPEe3 OBATBHOE OKOLIKO HA YKHAKOCTh BHYTPEHHETO
yxa. PeuenTopsl yauTKu npeoOpasyroT KOAeOaHus KUIKOCTH B CCPUHU
HEPBHEIX UMITYJIbCOB, KOTOPBIC TIO CIIYXOBOMY HEPBY MEPCIAOTCS B BH-
COYHYIO 0051aCTh KOPBI FOJOBHOTO Mosra. OKOHYATCIBHBIN aHAIN3 Xa-
paxTepa, BBICOTHI M CHIBI 3ByKa MPOHUCXOAUT B CIYXOBOH (BHCOYHOIN)
30HE KOPHI F'OJIOBHOTO MO3ra.

IIpedynpescoenue napyuwienuii ciyxa

OcnabneHue cyxa, CBI3aHHOC ¢ HAPYIICHUSIMH B HAPYKHOM CITy-
XOBOM Tpoxoje. YIIHas cepHas MpoOKa BO3HUKACT MPH H3NHIIHEM
HAKOIICHUH B HAPYKHOM YX€ JTUIKOTO BEINECTBA — VIIHOW Cephl. YII-
Has cepa, BBLACTAEMAs JKEJIC3aMH HApPY»KHOTO CIIYXOBOTO MPOXOJa,
HEeoOX0auMa T 334 PKUBAHI ITBLTH U MUKPoOOB. CKarlIuBasCh U BbI-
CBIXas, MOXKET YXVALIUTD CIYX.

OcnabreHue cnyxa, CBA3aHHOS C HAPYLICHISIMH B CPSIHEM H BHYT-
perreM yxe. [Ipu BocnaauTenbHBIX 3a001E€BaHUSIX HOCOTTIOTKH MHKPO-
OpPraHu3MBbl Yepe3 €BCTAXHEBY TPYOY MOTYT MOMACTh B CPEAHEE VXO U
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BBIZBIBATH €T0 BOCTAJICHHE. BocnaneHne NpUBOIUT K HAPYIICHHIO I10-
JBIKHOCTH CIIYXOBBIX KOCTOUEK, T.€. K HAPYIICHHIO MTEPENAdIH 3BYKO-
BBIX KoJiebaHui BOBHYTpeHHee yxo. [Ipu pacnpocTpaHeHnN BocaneHUS
Ha BHYTPEHHEE YXO MOPAKAIOTCSA CIYXOBBIE PELIENTOPH! M HACTYIIAET
[JIYXOTA.

JU14 BOCHAMUTENBHBIX TIPOIIECCOB B YXE€ XapaKTEPHBI Pa3IHIHOTO
xapakTepa 001, HOCSIIUE TUATHOCTHISCKHH XapakTep. CHIIBHBIC 3BYKH
BBIZBIBAIOT HapymreHus cayxa. [loctosnneni mywm Berme 90 ab 3anpe-
ICH HA MPOW3BOACTBE, MPOAOIKATCIbHEIN myM Beme 150 nb moxer
BBI3BATh TIYXOTY, 3BYK CHIOH 192 ab MOXeET BBI3BaTh CMEPTH.

Opezanvt pagnogecust

YyBCTBO paBHOBECHS ONPEACIACT IIONOKEHHE Tela B MPOCTPaH-
CTBE, VITIOBOC U THHEIHHOE yckopeHue. Oprad paBHOBECHS (BECTHOYIIP-
HBIH annapaT) COCTOUT U3 ABYX MCIIOYKOB H TPEX MOIYKPYKHBIX KaHa-
JIOB BHYTPEHHETO yXa, 3AMOJTHEHHBIX KUAKOCTBIO, B KOTOPOH IIaBarOT
MEJIKHC KPUCTAILTBl KapOoHaTa KaabLUs — OTONUTHL. MEIIOUKH U NOTy-
KPY’KHBIE KaHAJBI B CBOUX CTEHKAX COJAEPIKAT MHOKECTBO PELICTITOPOB,
YYBCTBYIOIMX JABICHHUE OTOIMTOB M ABIKEHHUE KUAKOCTH. B memmou-
Kax HaXOAATCS N3BECTKOBBIC KPHUCTALIBI, NABAIINC HA TYBCTBUTEIILHBIC
KJIETKH, VKa3bIBas HalpaBIecHUE CHIIBI TshkeCTH. [lomykpysKHBIE KaHAIBL
JeXaT B TPEX B3aUMHO NEPIEHANKYIPHBIX MIockocTax. [Ipu mamene-
HUH TIOJI0KEHHS TOJIOBBI JKUAKOCTD B TOTYKPYKHBIX KaHaIaX U MEIIOY-
Kax HauYMHACT ABUTATHCS, 3TO MPUBOJUT K PA3APAKECHHIO PELICTITOPOB.

HepBHbIe UMITYTBCHL OT 3THX CTPYKTYP HAYT B CPSIHUI MO3T, MO3-
JKEUOK M KOPY HONyIapuil Mosra. UenoBek vygcmeyem usmeHeHue 6ex-
mopa ycxkoperus. PuTMudHOE BO30YKACHUE PELETITOPOB OPTraHa PaBHO-
BECH MPHUBOAUT K TOLIHOTE U TOJOBOKPY:KCHHUIO (IIPUMEPHI. MOPCKAs
Oonesus, kavanue na xauvensx). [Ipu HEBECOMOCTH BO3HHKACT YYECHIEO
nadenus, TaK KaKk UCUC3acT UMITYIBCALMS H3 OPTraHOB PABHOBCCHL.

Mpuiuwieunoe yyecmeo

MeimeuHoe 4yBCTBO HEOOXOAHUMO A OLNYIICHHS MOJIOMKCHUS
TeNa B MPOCTPaHCTBE €3 KOHTPOIII OpraHa 3peHuss. MBIIIEYHOE 9y BCTBO
MO3BOJIAET HE T MPOU3BOAUTH TOUHBIE JBIKCHHSA, HAIIPAMEDP JOTPO-
HYTBCS MATBLEM A0 KOHYHMKA HOCA. MBIMEYHOE YyBCTBO OOCCIICUUBa-
€TCS PEeleNTOopaMH, HAXOAAMIMMICS B MBIIIIAX U CYXOKWINAX. Pener-
TOPHI BO30YKAAKOTCS HMPHU PACTLKCHUH 3THX CTPYKTYp. [IpH motepe MuI-
IIEYHOTO YYBCTBA YEIOBEK OPHUEHTHPYETCS B IPOCTPAHCTBE C MTOMOINBIO
3pEHUS.

Kooicnas yyecmeumenvrocmeo
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OcszamenvHbie peyenmopsl PacTioNOKEHbI B CTM3UCTHIX 000104~
KaxX U Koke. B COOCTBEHHO KOXKE HAaXOASATCS ABAa BHAA PELCIITOPOB-
CHIBHOTO M ¢1aboro daereniss. OCOOCHHO MX MHOT'O HA S3BIKS, TAIBIAX
U TAJOHAX. DTH PEUCITOPBI BO3OYKIAIOTCS MPU NPUKOCHOBEHUU U OA6-
Jleruy, Koraa AeGopMUpPYETCs KOKHAS MOBEPXHOCTE. AHAIN3ATOP KOXK-
HOH YYBCTBHUTCIBHOCTH BKIIIOYACT B CEOS 33THIOI0 MOBCPXHOCTH LICH-
TPaNbHON M3BUIIMHBI TOJIOBHOTO MO3ra.

Temnepamypuas 4yscmeumenbHOCHb OIPSACTICTCS PELCITO-
paMH KOKH M CITH3UCTHIX 000104eK. CYINECTBYIOT PEUENTOPDI, Oy ufd-
rowue X000, u peyenmopul, owywarowue menio. TemneparypHsie pe-
LCNITOPBI HCOOXOJUMBI TS PABUITbHOM Tepmopery siiun. bonessie pe-
LENTOPBI BO30YKIAOTCS MPU JIOOOM Pa3pyIUCHUH TKAHCH H OPTaHOB.
Bonp HeoOxoamnma At OBICTPOTO PearnpoBaHUsI OPraHU3Ma Ha rPO3si-
VIO onacHOCTh. bonp 3amyckaeT 3amuTHBIC PeGIICKTOPHBIC PEaKIMN
opraHu3ma, HarpuMep OTACPTUBAHUE PYKH OT OrHsL. Penieniropamu 60u
SIBJISTFOTCSI CBOOOXHBIC HCPBHBIC OKOHYAHUSL.

Xumuueckas 4yecmeumenbHOCMb

Ob6onamenbHble peyenmopsl PACTIONOKEHBI B CIIU3UCTON 000I0UKE
MEPErOPOIKH HOCOBOH MOJNOCTH. Y HelIoBeKa 00Ias miomans 000H: -
TENBHOM 30HBI OKOJIO 3 CM?

Ot peLentopoB, YYBCTBUTCIBHBIX K ra3000pa3HBIM BCIICCTBAM,
HUAYT UMITYTIbChI IO OOOHATEIBHOMY HEPBY B OOOHATCIBHYIO 30HY KOPBL.
OOoHdTEeNBbHAS 30HA KOPbl HAXOAMTCS HA HIDKHCH BHYTPCHHEH (Meau-
aJbHOM, CPSAUHHON) MOBCPXHOCTH MOJYIIAPUN IOJ0BHOTO Mo3ra. Pe-
LCITOPHBIC KJICTKH B CIIU3UCTON 000IOUKE HAXOASTCS CPSIU OMOPHBIX
KIETOK U xkee3. OOOHATCIBHBIC KIIETKH CHAOKCHHEIX PECHUYKAMH, KO-
TOPBIC YBCIHYHBAIOT MMOBEPXHOCTh, MOTPYIKCHBI B KUAKOCTb M TOHSI-
IUMH CITH3b HAPYKy. MOJISIpHAsT KOHLICHTPALUS BELICCTBA, 3araxX KOTO-
POro MOXET OIYTUTh YEIOBCK, cocraBiser 2-1071 momb/n, T.¢. BCero
JIMIIB HECKOJIBKO MOJICKYT.

Depomonpl — NaxXyune BELUICCTBA — CHTHABI YIIPABISIOLINC MOBC-
JCHHEM Ipyrux ocoOeil. OGOHIHHE MOMOTacT B OPHCHTALMN HA CyLIC,
[PH 3aIUATE OT BPAroB, MOKCKE MMULIE, IPH TOJI0BOM moBeAcHHH. MHTC-
peceH addert Or0KkupoBaHMsT OEPEMEHHOCTH Y MBIIICH 10 ACHCTBUEM
3amaxa 4yKoro camr@.

Opzan ekyca
BkycoBeie penenTopsl HAXOMATCS BO BKYCOBBIX IMOYKAX (TYKOBH-
HaX), paCHOHO)KCHHLIX BO BKYCOBLIX COCOYKax, KOTOprC ABJIAKOTCA BbI-
pocTaMu CIIM3UCTON OOOMOYKH SI3bIKA, 4 TAKKE B CAH3UCTOH Heda,
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TIOTKH, MUHIATHHAX. Y B3POCIOr0 HACUUTHBAIOT 9-10 THIC. BKYCOBBIX
JAYKOBUYCK. PeLieITOpHI pearupyroT TOABKO HA PACTBOPCHHBIC B BOJC BE-
mecTBa. PerenTopHpie KICTKH NOCTOSIHHO O0OHOBIsitores. [ pu pogo.-
SKUTCJIBHOM JNCHCTBHH BEIICCTBA HA PEICHTOP BCICACTBUC aalTalldd
CHIKASTCSl BKYCOBAsI YYBCTBHUTCIBHOCTh. AanTaiust K CIaJIKUM U CO-
JICHBIM BEIIECTBAM HPOUCXOIUT OBICTPEE, UM K TOPBKUM U KUCIBIM.

Bonpimue CKOIMICHUS PELECITOPOB HAXOMITCS HA KOHUHKE, IO
KpasiM ¥ Ha 3aJHCH MOBEPXHOCTH S3bIKA, & TAKXKE HA CTCHKE TJIOTKUA U
MSTKOTO Heba.

YyscmeumeibHble 30Hbl SA3bIKA

Caankoe BO30YKIACT PELCOTOPHI NICPSAHCH MOBEPXHOCTH SI3BIKA.
I'opbkoe BO30YkKAaCT PELCHTOPHI 33 AHCH NTOBSPXHOCTH S3bIKA.

ConieHoe BO30Y3KAaCT PeLETITOPBI OOKOBOM U MEPSAHEH MOBSPXHO-
ctu si3pika. Kucmoe Bo30y:KaaeT perentopbl OOKOBOW MOBEPXHOCTH
s3pika. Kpome BKYCOBBIX PELCTITOPOB, B CAU3UCTOH MOIOCTH PTa MOTYT
HAXOJUTHCS PCLCTITOPHI JABJICHUS H TEMIICPATYPHI, YCHIHBAIOIINEC BKY-
COBBIC OIIYIICHHUS.

HauGonee OnaronpustHas TeMepaTypa Jjist padoThl BKYCOBBIX Pe-
uentopos - 15-35 °C. UMnynbscel HAYT B POJOITOBATBIA MO3T, K 3pH-
TCABHOMY OYrpy ¥ motoM B KOpy. OKOHYATEIPHOS PA3TUUICHUS BKYCa
MUIIA MTPOUCXOAUT BO BKYCOBOUM 30HC TMOCTIUCHTPAJIbHON H3BUIHHBI
KOPBI OONBIIHNX MOTYIIAPHH, JIeKAIEH pAAoM ¢ OOOHATCIBHON 30HOM.

Bkyc HEOOX0aMM AJTs1 OMPEASACHUS KAYSCTBA IMUIIH, CTHMYTAPO-
BaHUsI TOTJIOIICHUS TEX BEUICCTB, KOTOPBIC PEAKO BCTPSUAOTCS, /TSI 3a-
MyCKaHUs MULICBAPUTEIbHBIX PediekcoB cokootaencHus. Peyenmoput
XUMUYECKO20 YYBCMEA HAXOMATCS B COCYAAX U BHYTPH HEKOTOPBIX Op-
TaHOB.

KonTpoabHbie Bonpocel
1. HazoBuTe Oprassl 4YyBCTB U HX 3HAYCHHE.
2. B 4eM 3aKIH0YAcTCA B3aUMO3AMEHACMOCTh OPTraHOB YyBCTB.
3. OnuImmTe CTPOSCHUE OPTAHOB 3PCHHS.
4. OnummTe CTPOCHHE TIA3HOTO S0JI0KA.
5. HazoBuTE MPUYUHBI HAPYIICHUSA 3PCHH.
6. HazosuTe Oprausl paBHOBECHS.
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3ansTue 16. Opransl Boifenenusi. [lousaTue o peryasinum me-
Taboau3Ma

I_Ie.m, 3AHATUA — U3YYUTH OPTAaHbI BBIACICHUA. PaCCMOTpeTI) IMOHATHE O
perynun MeTadoIn3Ma.

OpraHbl MOYECBBLACTUTEIBHON CHCTEMBI: TOYKH, MOYCTOUHHKH, MO-
YEBOHU My3bIPb, MOUCHUCITYCKATEIbHBIN KaHAL.

3HAYCHUE BBLACICHHUS MPOAYKTOB OOMCHA!

a) Koneunsle nmpoaykTel oOMEHA BBIAEISIOTCS JIETKUMH, KOXKCH,
KHIICYHHKOM U TIOYKAMH.

6) OcHOBHas Macca STHX MPOAYKTOB BRACIACTCS OUKAMH.

B) Hakonnenue oOMeHa IpOAYKTOB B OPraHH3ME BEI3BIBACT HHTOK-
CHKALHIO.

Houxu (Metanedpoc) — HebonpIye napHbie opradsl 6000BHIHON
($OpMBI, PACTIONOKCHHBIC YV TNO3BOHOYHHMKA B MOSCHUYHOW oOmactu
OpromHoi monocty. [IpaBas mouka 0GBIYHO JICKHT HA 2-3 CM HIDKE Jie-
BOH. BorHyThIl Kpail MOYKM HA3BIBAETCA BOPOTAMHM ITOYKH, UEPE3 HUX
MPOXOJAT MOYCTOYHHUKH, HEPBEI, KPOBCHOCHBIC M MuMpaTuucckue co-
cyabl. [loukn MOKPEITEI COCAMHHUTECIBPHOTKAHHBIMH 0OoOIoukamu. Ha
paspese y IOUYKU BHJACH TEMHBIM HAPY>KHBIN CIIOH — KOPKOBBIHM CIIOH U
CBETIBIN BHYTPEHHUH CJIOH — MO3TOBOM ClTOH. B movueuHsIe TOXaHKY Be-
OYT TPYOOUKH U3 MO3TOBOTO CIOS MOYKH, BBRIXOJAIIHE B JOXAHKY U3 HO-
YEYHBIX COCOYKOB. MO3roBo€ BEIIECTBO IMOYKH Pa3Ae/ICHO Ha IHpa-
MUAKH IPOCIOHKaMH KOPKOBOTO BEIECTBA.

OuabTpyOImAs MOBEPXHOCTh MOYCK — A0 6 M*. Tloyeunblii KpoBO-
Tok paseH 1,2 1 (20% xposu opranusma) B MuHyTY. KpoBb B ouku mno-
crynaeT u3 aoptel. [louxy coexmusgeT ¢ aopToi noueuHas aprepus. U3
MOYEK BBIXOJWT IOYETHAS BEHA, BIAJAIOMAs B HIDKHIOKO ITOJIYIO BEHY.
Uepes mouku vaaasercs: n30BITOK BOIbI, MUHEPATBHBIX CONCH M MHPO-
OyKTel oOMeHa. [louku y4acTBYIOT B MOAACPKAHHU MOCTOSHCTBA KOH-
LCHTPAUUH OCMOTHYSCKH AKTHBHBIX YaCTHL (BELICCTB, HE MPOHHKAO-
LIHFX Yepe3 MeMOPAaHBI KIETOK, HAIPUMED, TNTIOKO3HI), IOCTOSHCTBA 00b-
€Ma BHYTPEHHMX JKHUAKOCTEH OpPraHM3Ma, WX HOHHOTO COCTaBa M KHC-
JAOTHO-IIEI0YHOTO paBHoBecHs. [Touku yaamsoT u3 KpOBU U30BITOK pas-
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JWYHBIX BELWIECTB (JIeKapcTBa, sl u ap.). [louku moagep:kusaroT mo-
CTOSTHCTBO XHUMHYECKOTO COCTaBa M CBOWMCTB BHYTPCHHHUX >KHIKOCTCH
opranusma. Pacteop oTuIbTpoBaHHEIX BewecTB oOpasyeT mMouy. Y
B3POCJIOTO YEIOBEKA B CyTKH oOpasyercs 1,5 1 moun. Moua coOupaetcst
B MIOYCYHBIC TOXaHKH. [ 10 MOUETOUHHKAM MOYa HEIPEPBIBHO MOCTYIIACT
B MOYEBOU My3bIPb.

Mouegoii ny3pipp - NOMBIA MBIIICYHBIH OpraH, CIIOCOOHBIA HAKO-
muth 40 300 Mt moun. BeiaeaeHue Moun peryaupyercs pedaeKTOpHO.
Hyru pedrekcoB MpoxomsIT yepe3 KPeCTUOBHH OTACT CIMHHOTO MO3ra,
HO MOYCOTACICHUEC MOXKET PEIYIUPOBATHCA U MPOU3BONBHO. MbIey-
HBIH CTIOH COCTOMT U3 TPEX CIOCB IMAJKHX MBILIH, CPSIHUH U3 KOTOPBIX
obpasyer chunrrep (CHUHKTEP - 3TO KPYrosast MBIIIIA, CKUMAOLIASL
MOJIBIH OPTaH WJIH 3aMBIKAIOIIAs Kakoe-1u00 otBepcTre). [ lpu cokpaine-
HHH 3THUX MBI IPOUCXOAUT Movencnyckanue. B amOpuonansHOM pas-
BUTHH 00pa3yeTcs U3 3apOABIICBOH 000m0oukH - amiontouca. [louxku
CHHTC3HUPYIOT OHOIOTHYCCKH aKTUBHBIC BellecTeBa. Penur - QepMeHT,
VIACTBYIOIIUH B OHOXHUMHYECKHX PCaKLUIX PaCLICIUICHHS OCIKOB
IUIA3MBI, KOTOPBIC MOCIE PACIICIUICHHUS MOBHIIAIOT APTCPHUANTBHOS JaB-
nenue. [louka BEIIEIACT B KPOBb HEKOTOPBIC ropMoHbL. Hampumep, amb-
JOCTEPOH, OPaANKHUHHH, SPUTPOIIOITHH (CTUMYIUPYET KPOBCTBOPECHIE),
MpocTarjJasuHel U Ap. B noukax HeakTuBHBIH BuTamMuH D3 npespama-
€TCs1 B (PU3HOIOTHUCCKU aKTUBHYIO (hopmy. PaboTa mouck perynupyercst
BET€TaTUBHOM HEPBHOM CHCTEMOI M ryMopasibHOH cucteMoii. I lapacnm-
MATHYCCKHUC BOMTOKHA ONY»KAAIOMIECTO HEPBA W HEPBBI CHMIIATHYCCKOU
HEPBHOM CHCTEMBI OT COTHEYHOTO CIUICTCHHS VIIPABIISIIOT padoToi mo-
yek. Perymanums ocymecTBaseTcs 3a CUST VBEJIUUCHHS W YMCHBIICHHUS
KPOBOTOKA YEPe3 MOYKH. ITO AOCTUIACTCI N3MCHEHHUEM MIPOCBETA COCY-
JIOB.

Obpazosanue moyu

B xopkoBom crmoe Haxomsarcsa kamncyiel boymena-lllymnsHckoro,
noxoxue Ha proMoukd. OHU 00pa3oBaHbl OAHOCIOWHBIM 3nuTeaueM. B
«PIOMOYKE» HAXOANUTCS KAIMHIAPHBIA KIYOOUEK, KOTOPBIH BBIXOIHUT U3
HEe B BUJC MalNCHbKOU BEIHOCALICH apTepuu. [lox nasneHueM u3 kanui-
JSIPHOTO KIyOOYKa BBIACIACTCS IIa3Ma B MONOCTh «proMoukmy. [Inazma
nmpocavyuBacTcs Yepe3 snurenaui xancymsl boymena-Llymmsiackoro (B
kamuuipe aasaeHue 70, a B kancyne 30 mum pr. ¢1.). YUepes smurenuit
HE TPOXOJAT OCJKH M KJICTKH KpoBH. TOYHEE, B HOPME HE HPOXOIST
OCNKH ¢ MOJCKY/ISIPHOI Maccoi 6obine 70 k]|
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IMocne hunprpanmu B Kancyie oopa3yercs nepeudnHas moya. llep-
BHUYHAS MOYa OTIHYACTCS MO COCTaBY OT IUIA3Mbl KPOBH OTCYTCTBHEM
OCITKOB U APYTHUX MaKpOMOJIEKY (3a cyTkH obpasyercs no 170 1 mep-
BUYHOH Moun). OT Kamncyiel HACT U3BUTOH KaHANEL IEPBOro MOPSIIKA, B
KOTOPOM Ha4YHHAeTCSd OOpaTHOE BCACHIBAHUC BOJBI U HYXKHBIX Opra-
HH3MY BCILECTB.

ApTepHs U3 KanWULIPHOTO KIyOouka 00pa3yeT KAanWUIIPHY IO CETh
BOKPYI H3BHTOTO KaHAJbLA IEPBOrO M BTOPOro mopsika. Bemectsa,
BCACHIBAIOINUCCA B M3BUTOM KAHAJBLE, NOCTYHAIOT B STH KAIMJULIPEL.
Taxum 00pazoM B MOYKaX UMEETCS ABE MOCICAOBATCIBHBIC KATHILIAP-
Hele ceTH. OT HU3BHUTOrO KaHalmbla B MO3TOBOC BCLICCTBO HICT MEHLIA
T'enne , BO3BpAIIAIOIMASCS B KOPKOBOE BEIIECTBO, OT KOTOPOH OTXOJHT
M3BUTOH KaHAICL BTOPOTO MOPSAKA, BHAJAIOIMUN B COOHPATEIBHYIO
TpyOouky. Hedpon obpaszoBaH kanuuigpaMu, KaHATBLAMH, NCTICH
I'enne (Hamraue metmu ['enne - xapakTepHbId MPU3HAK MICKOIHTAIO-
HX ) B COOHPATEIBHOU TPYOOUKOH.

O0BbeM KpOBH, NPOXOAIICH uepe3 mouku, paseH 1,2 n/mun. B us-
BHUTOM KaHAJIBLE U APYIHX OTACNIaX He(pOHA MPOUCXOTUT BCACHIBAHHC
HY>HBIX opraHu3my BemecTsB. BcacwiBactes 96% Boawl. Ha 3to Tpa-
Tutcst MHOTO 3HEprun. Bec mouku — 1/160 Beca Tena, a sHepronotTped-
acuue — 1/11 Bcero suepromotTpedacHus opranusma. Best KpoBs y uesio-
BeKa mpoxoaut uepes mouku 300 pas B cyTku. 3a CyTKH 00pa3yercs a0
1,5 n BTOpHYIHOM MOYH.

Bocnanumenvhoie npoyeccul 6bi361600MCA MUKPOOPSAHUIMAMU

Paznuaror:

a) Hucxonsmupe napekpun. MUkpoObl MPOHHUKAIOT B OPraHbl MO-
YCBBLACTUTCIBHOM CHCTEMBI UEpPe3 KPOBb. AHTHHBI, Kapuec, 3a00seBa-
HHUS POTOBOM TMOJOCTH MOTYT HPUBECTH K WHQECKIMOHHBIM 3ab0cBa-
HHUSIM MOYCBBLACTUTEIBHOH CHCTEMBI.

0) Bocxogsue napekumnn. MUKpoObI OMaJAI0T B MOUCUCTTYCKA-
TENBHBIA KaHAM, a OTTYJA MO MOYCBBIM IYTIM B APYTHE OpPraHbl 3TOH
CHUCTEMBI. DTOMY CHOCOOCTBYET OXIAXKACHHE OPraHU3Ma, MPOCTYABl U
HECOOIIOACHUC MPABHIT JTHMYHOH TUTHCHBL.

[Touky 4yBCTBUTENBHBI K SAOBUTHIM BEILECTBAM. DTAHON, CBHHELI,
PTyTh, OopHasd kuciaoTa, HadhTamuH, OCH3011, Sbl, KOTOPHIC BBIACISIOTCS
HACCKOMBIMH U T.J., IOCTYNAS B KPOBb, BRIBOJSATCS U3 HEC UEPE3 TIOUKH,
Hapymas ux JeaTeabHOCcTh. HekoTopele nekapcTsa mpu mepeao3upos-
Kax (cyib(aHumaMugbl, aHTHOUOTHKH) MOTYT BBI3BaTh MMOYCUHBIEC 3200-
nesanus. Hapymenns oOMeHa BemecTs BeAyT K 00pa30BaHUIO KaMHEH B
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MOYKAX U MOYCBBIBOISIIUX MYTSIX.
Kamun oOpazyrores yparamu (coau MOYCBOH KHCIOTHI) Unn Qoc-

daramu xameipsg. Kaman Hapymaror otTok Moun. OCTpbIMH KpasMu

KaMHH Pa3AparkaroT CIU3UCTYIO 0O0IOUKY, BEI3BIBAS CUIBHEIC OOTH.

Bocnanenue mouek — HeppUT — BEAET K HAPYIICHHUIO UX PabOTHI.

[ToBbImacTcs MPOHULIIAEMOCTD MOYCK, IO3TOMY B MOYE OOHAPYIKH-
BaOTCs Oenku U (DOPMCHHBIC SICMCHTH KPOBU. BO3ZHUKAT OTCKH
(HaMOTHEHUE TKAHEH KUAKOCTHIO). BO3MOXKHO OTpaBICHHUE OpraHU3Ma
MPOIYKTaMHU OOMECHA - YPEMHUSL.

OOMeH BELIECTB M PHEPTHH MEKAY OPraHU3MOM H BHCIIHEH cpeaon
— HEOTBHEMIIEMOE CBOMCTBO JIFOOOTO OPraHu3Ma.

QObuen e6eugecmeé — CIOKHASL LCMb NPCBPALICHHH BCIISCTB B
OpraHu3Me, HAuMHAsS ¢ MOMCHTA MOCTYIUICHUS MX U3 BHCLIHCH CPEAbl U
KOHYas yJAJICHHUEM MpOoAYKTOB pacmaga. OOMEH BEHICCTB -
MOCJICAOBATCIPHOE TMOTPEONCHUE, NPEBpaliCHHE, HCIOIb30BAHUC,
HAKOIUICHHE W TOTEPsl BEIICCTB W JHEPrUH B JKUBBIX OpPraHH3Max B
MPOLIECCe  MKH3HH, TMO3BOMIIOLIMEG UM CaMOCOXPAaHATBCS, PACTH,
pasBUBATBCA M CaMOBOCHIPOH3BOIUTHCA. (COBOKYIMHOCTh MPOLIECCOB
OHOCHHTE3a, KOraa u3 00JIee MPOCTHIX BEIICCTB CHHTE3UPYIOTCI 00ee
CIIOJKHBIC C HAKOIJICHHEM SHEPTHH XUMHUYECKOU CBS3H, HA3BIBACTCS
accumunayuer.  COBOKYITHOCTh  (DEPMCHTATHUBHBIX  MPOLIECCOB
PacLICTIIICHNS  COJKHBIX ~OPraHMYCCKUX BCIIECTB B  OPraHU3ME
HA3BIBACTCS AMCCHMHJIsAMeH. OJHEPrus, OCBOOOKAAOIMALCA NPH
JUCCHUMHIILILINY, 0OCCIICUMBACT BCE JKU3HEHHBIC MPOLIECCH OPraHu3Ma
(kpoBoOOpaICHHE, TBIXaHHS, COKPAIIICHUES MBILIL U T.[.)

ACCHMIJISILNSA U AUCCUMMJISILFS CBA3AHBI MEXKIY COOOH B €IHHBIHA
mpouecc - METABOJIHU3M.

3uauenue obmena senjecms

Mekay OopraHu3MOM U CPeJOH MOCTOSHHO MPOUCXOANT OOMEH
SHEepruci u BemecTsoM. B opranusm moctynaroT Bo3ayX, BOAA U MULIA.

W3 oprann3ma BBIACIAIOTCS U3MHIIKH TEIUIA, MPOAVKTH 0OMEHA U
HETICPCBAPCHHBIC OCTATKH.

Obmen benkos

OOMeH OCNKOB 3aHMMACT BEAYIICE MECTO B OOMCHE BCINCCTB B
opraau3Me. bruonornyeckue HyHKIUH OSIKOB CTOIb MHOTOTPAHHBI, YTO
TPYAHO HA3BaTh MPOLECCH, B KOTOPBIX Obl OHH HE MPUHUMATH YYaCTHI.
ABnsACh TPOAYKTOM BOCHPOH3BEACHHS TEHETHYCCKOW MPOrPaMMBbI,
Ocmkd  00pa3ylT MHKPO- W MakKpOCTPYKTVPY  CYOKICTOUHBIX
00pa30BaHMM, BBHIMONHSS PAJ YHUKATBHBIX (YHKUUH, ONpPEACIAIOT
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cneun(puKy KICTOK, OPraHoB W TkaHed opranusma. Kakoii 661 oOMmeH
BCLICCTB MBI HE pPAaCCMaTpPUBANK. OyIb TO YIVICBOIHBIH, JTUMMIHBIH,
HYKJICHHOBBIX KHCJIOT, BOJHO-COJICBOH H T.A., OCJAKOBBIH OOMCH
SIBIIICTCSL  CTCPKHEBBIM TMPOLISCCOM  MHOTOOOPA3HBIX IPEBPAIICHUI
BEIIECTB, CBOMCTBEHHBIX KMBOM MaTEpHUU.

Pacmiemienue 6ekoB (MPOTEOIM3) B OPraHU3ME B 3aBUCHMOCTH OT
pacnojioxkeHus (PEPMCHTOB MOKET OBITh TPEX BHIOB. IMOJIOCTHOS
(ruapomus pepMeHTAMU, HAXOASIIUMUCS B CBOOOJHOM BHAC B HKEITYIKS
M TOHKOM KHIICYHHKE), MEMOPAHHOC HJIM HPUCTCHOYHOS (THIPOIH3
(dbepMEHTAMH, HAXOISIIUMHUCS B COCTABE MEMOpPaH KJICTOK KHIICUHOTO
SIHUTEIHA) W BHYTPUKIETOTHOS (ruaponns  depmeHTaMH,
HAXO/SIIUMHUCS B OPraHOUIAX KICTKH). BHYTPHUKICTOUHBIA THAPOIH3
KJICTOYHBIX OCIIKOB OCYIICCTBIISCTCS MPCUMYIICCTBEHHO (hDEPMECHTAMHU
JAU30COM, SBJISIFOIIMXCS CBOCOOPA3HBIM MHUINCBAPUTESIPHBIM aMMNapaToM
kiaeTok. llepesapuBanue OCIKOB MUINK B MHINCBAPUTCIBHOM TPAKTS
MpeAcTaBIsieT COOOH CNOXKHBIM '"cTymeH4YaTel” mnpoLecc, KOTOPBIHA
COBEPIIACTCS B TPH ATana; 1) B kKeayaKe; 2) B TOHKOM KHIICYHUKE, 3) B
KJICTKAX CAM3UCTOH 000I0YKH TOHKOTO KHINCTHHUKA.

Obmen yzieeooos

VrieBoAbl Paz3iaralorcs A0 YIVICKHCIOrO ra3a W BOJABI, BBLACISS
SHEPrUID, HEeoOXoauMyr opraHusmy (1 r T©orOKO3bl  maeT npu
pacmennenm — 17,6 kIx). Cmpykmypras @pyuxyus (YrIeBoasl BXOISIT
B COCTAB HYKJICHHOBBIX KHCJIOT H MOJUCAXAPUIOB TIHKOKAIHUKCA).
Pezynupyrowasa ynrkyusa - TAOKO3a B KPOBH YIACTBYCT B PETYIISLMHA
OCMOTHYECKOTO JABJICHHUSL.

B neueHu smMmiHSS TIIOKO3a 3amacacTCs B BHAC TJIMKOTCHA
(3anacaiowan  Qyurkyua yeneeooos). llox melicTBueM TrOpMOHA
TMOKEITY TOYHOM KEJIC3bI TIIOKATOHA MIMKOTCH TICUCHH MTPEBPAIIACTCs B
[JIFOKO3Y U BBIXOJUT B KPOBb.

Conepxanne raoko3sl B kpoBu B Hopme — 0,1-0,12%. Tlog
JCHUCTBUEM TOPMOHA MOMKCIYAOYHON KCIC3bl HHCYJIHHA TJIFOKO3a
HAKAIIUBACTCS B KJICTKAX, KOHLUCHTpAIMS €€ B KPOBH MPH 3TOM
YMCHBIIACTCH. B BOPOTHOM BECHE, MAYINCH OT KHIICYHHKA K ICUCHHU,
KOHILICHTPAIMs TMIOKO3bI MOxeT gocturate 0,596, Ilpu mopaskeHHIX
MOKSITY TOYHOU  KEJIC3bl MOXKCT BO3HHUKHYTh CaxXapHBIM JHa0CT
(wegocratok wuHcynuHa B KpoBu). Caxapubiii guaber (paHbIie
CMEPTENbHOE 3a00JICBAHUE) H3NCUMBACTCA HHBCKLMSAMH HWHCYIMHA U
OTPAHUYCHHUEM YTJICBOIOB B PALlMOHE OOAPHOTO. Y OOJBHBIX CaXapHBIM
auabeTOM Pa3BHBACTCS OOC3BOKMBAHHME TKAHCH 3a CUCT BBICOKOTO
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OCMOTHYCCKOTO JABICHHS KPOBH, KOTJA BOJA HAYMHACT JBUTAThCS W3
TKaHEH B KPOBb. JTO MOMKET MPHUBECTH K MOTEPE CO3ZHAHUS M CMCPTH.
[ToBbIIeHHOE COACPKAHKE TTIIOKO3B! B KPOBU HMPUBOJHUT K COCY XUCTBIM
HApPYLICHISM, BEAYIIMM K MNPEKACBPEeMCHHOMY crapeHuto. [lpu
caxapHOM [JuabeTeé B KPOBU TOBBIIICH VPOBCHD T[IIOKO3BL, YTO
COTIPOBOKAACTCS BBIJCIICHUEM €€ C MOYOH.
Obmen ycupos

’Kup B coeIHHUTETPHOTKAHHBIX O0OMOYKAX 3aAIIHINACT OPraHU3M
BBITTOJTHSSL MEXaHUUICCKYH0 QyHKUMI0. Crol JKHpa B MO JKOKHOKHPOBOI
KIETYATKE CAYKHUT AT TSIUTON30ILUN. DHEPre THUSCKHUH 3anac — JKUPHI
HCTIONB3VIOTCA opranu3MoM I lpu pacmiennenny xupa ocBod0KIaeTCs B
2 pasa GonbLIC SHEPTHH, YeM MPU PACIICTINICHUN OCJIKOB WIH YITICBOAOB
(1 r xupa wmoxker gare 389 k/bx). JKupel pactuTeapHOrO
MPOUCXOMKACHHS JKHUIKHE, a KHBOTHOTO - TBEpABIC (IPH KOMHATHOM
temreparype). JKHBOTHBIE W PACTUTCIBHBIC JKHUPBI  COACPIKAT
HEC3aMCHUMBIC BEINECTBA (HAIIPUMED, dKHPOPACTBOPHUMBIC BUTAMHHBI U
HCTIPCACIBHBIC JKUPHBIC KHCIOTH, HEOOXOAUMBIC AT TPABUIBHOTO
(OYHKLMOHUPOBAHMS OPraHU3Ma).

Ilpespawienus 6 opzanume opeanuveckux 6eU{ecmes

Pasmianbie Kacchl OPraHUYCCKUX BEIICCTB B OPTaHU3ME MOTYT
B3aUMHO MPEBPALIATHCS APYT B APYTa. ITO MPOUCXOIHUT HA PEPMEHTHBIX
CHUCTEMaxX B KJIETKaX MCYCHH. BEIKH MOTYT HpeBpaiaThCs B JKUPHL U
VIACBOABL. JTO MPOUCXOAUT MNPH HX H3OBITOYHOM MOCTYIUICHHU B
opranusM. Hexotoprie yrieBoasl MOT'YT MPEBpaInaThes B KUpbI. JKupsr
MOTYT MPEBPALIATHCS B YITICBOIHI,

JKuper u yrneBogsl He COCOGHBI MPEBPAIIATHCS B OSIKU, TaK KaK
oHn He coaepxar avuuorpymn. C mmmeid denoBek moaydaet 20
AMHHOKHUCIIOT, HCKOTOPHIC M3 HHUX OPraHH3M MOXET CHHTC3HPOBATH,
omHaKO 8§ aMHHOKHCIOT HE MOTYT CHHTC3HPOBATHCH OPraHU3MOM
yenoseka. Ilpy HMX OTCYTCTBHM HAcTymacT OEJIKOBOE TOJOJAHHE.
Muorue GelKH pPacTCHUH HE COIepKaT BCEX HEOOXOMHMMBIX UCIOBEKY
aAMHHOKHUCIIOT.
[IpoayKTHl JKUBOTHOTO MPOUCXOKACHUS COJACPKAT MOTHOLICHHBIC
OCITKH, OTHAKO, B HUX MAJI0 HEKOTOPHIX BUTAMHHOB.

Obmen 800b1 U MUHEPATIBHBIX COEl

Bona cocraBister oxono 2/3 macchl Tena yenoseka. Boaa cozmaet
00BEM KIECTOK, YYaCTBYET B XHMHUYCCKUX PCAKLMAX THAPOIH3A,
ABISICTCSL CPENOM MHOTHMX (DEpMEHTATHUBHBIX peakuui kineTku. Boga
BBIBOAWTCS W3 OPraHH3Ma ¢ [OTOM, MOYOH, KaloM, C Tapamu
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BBIIBIXaEMOTO BO3AyXa. be3 BOAbI YEIOBEK MOKET MPOXKUTH HE GoJiee 14
mquel, O01ee KOIMUeCTBO MHHEPAIBHBIX CONCH B opraHusme - 4,5% ero
Macchl. Conu HEOOXOUMBI 71 TOAACP KAHUS IOCTOSHCTBA BHYTPCHHEH
CPEBLIIOCTOSHCTBO Oy (hEPHON SMKOCTH, OCMOTHUYCCKOTO JABICHUS H
HMOHHOTO COCTaBA XKHAKOCTCH OpraHu3Ma >KU3HCHHO BaxkHO. HekoTopeie
HWOHBI BXOJST B COCTaB (PCPMCHTOB, Y4acTBYsS B OOpa30BaHUH KX
akTuBHOTO 1eHTPa. COTK KabIMsl YIACTBYIOT B CBEPTHIBAHUN KPOBHU U
Jpyrux npoueccax. Docdar kamplusg - OCHOBHOE BEIIEGCTBO KOCTHOU
Tkanu. Bee MuHepanbHbIC BeecTBa coaepkarcs B nuie (Tosbko NaCl
HCOOXOAUMO CICIHAIBHO BBOAUTh B pPauioH). MUHECPAIbHBIC COH
BBIBOISITCSI H3 OPTaHU3MA ¢ OTOM, KAJIOM H MOYOM.
Perynsinusi 00MeHa BelecTs

1. TopmoHangbHast pery/siuss OOMEHA BEHICCTB. | HMmoTamamyc
SIBISIETCSL. MECTOM B3aUMOJACUCTBHUSL HEPBHOM W SHAOKPUHHOM CHCTEM
opraHuzma.

T'unogpuz — >HpOKpuHHAS >kejie3a, llepeansis A0S BBLACIACT
TOPMOH POCTAa U 3aJHSS IO BBIACISICT FOPMOHBI (CHHTC3UPYCMBIC B
CHIOTAIAMYCE), MOBBIIAFOIINC apTepHANTBHOES JABJICHHUE,
PerynupyIoLue 00paTHOS BCACHIBAHUE BOJBI B TOYKAX, YCHIMBAIOIIUC
MMUTMCHTALIUI) KOXKH.

HJumoeuonas xcenesa. BuiaeaseT TpW TOPMOHA — MIUPOKCUH U
MPULOOMUPOHIH, YBSIUUHUBAIOIIHE CKOPOCTh OOMEHHBIX MPOLICCCOB, U
KANbYUMOHUH, YMCHBINAINUN KOHLUCHTpalmio uOHOB (ocdata u
KaabIus B KPoBU. KaabIUTOHUH BBIACICTCS VIBTUMOOPAHXUATHHBIMH
JKEIe3aMH, BKIFOUYCHHBIMH B TOJINY IIUTOBUIHOMN 3KEIC3bl. PsaoM co
IIUTOBUAHON JKEAC30M HAXOASTCS JBC MAPAIIUTOBHIHBIC KCIIC3bI,
BBIACISIONING  MAPATTOPMOH  —  QHTArOHUCT  KAJbLIMTOHHHA,
yYacTBYIOIIMK B 0OMeHEe HOHOB (hochara u Kajapims. YAAICHUE ITHX
JKENIe3 BEACT K CMEPTH 4epe3 2 HeAeNU Nocie onepauud. ['opMoHEI
IIUTOBUAHON JKEJIe3bl (HAMpUMEP, TUPOKCHH, COAcp:Kaiqui 4 atoma
HoMa) PerymupyroT MPOLECCCH POCTa, pas3BuTus H auHEepPeHIHPOBKH
TKAQHCH, MOBBIIIAIT HHTCHCUBHOCTh OOMCHA BEIICCTB.

Muxcedema — mnpu THOOQYHKUMH LIMTOBHOHOH  KEIC3BI
HapyiieHue oOmeHa BemecTB.  CoOmpoBOXKAACTCS — pa3pacTaHUCM
IIUTOBUAHOMN >keae3bl B 300. CHMXKACTCS CKOPOCTh OKUCIUTCIBHBIX
mpoueccoB B opranusme. llagaer Temmeparypa tema. CHmkaetcs
4acTOTa MyNbCa. Pa3BUBACTCS TYYHOCTh. Y MCHBINACTCS BO30YIUMOCTh
HCPBHOU CUCTEMBI. JICUCHHEC TPOBOAUTCS B TCUCHUC BCCH ku3nu. B
JCTCKOM BO3PACTE MUKCEACMA BEACT K KPCTHHHU3MY .
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bazeooea 6Gonesnv — B pesdynprate THOCPPYHKIUH LIUTOBHIHON
JKETIE3bl HAOMIOAACTCS YBEIMUCHHE YPOBHSI OOMEHHBIX IIPOLIECCOB.
VYBENMUYUBACTCS CKOPOCTh OKUCIUTENBHBIX TpoueccoB. [losrmactes
JacTOTa IyJbCA, APTCPHAIBHOE NABICHHE U BO3OYAMMOCTb HEPBHOM
cuctemul. TlogBisercs pazapakUTETBHOCTh, ILTAKCHBOCTh, OBICTpas
VTOMILIEMOCTb. BOIbHBIC OBICTPO XVACKOT, HCHBITHIBAIOT CHIBHBIN
rOJ0A, MHOTO e¢IaT. BHemHMHA BUA: Xygo0a, YBEIWYCHA LINTOBHIHAS
JKETIE3a, BHIITYUCHBI I71a3a.

Jleuenne — yaajaeHHE YacTH IIUTOBHIHOU KEIE3bl U MPHUMCHCHHE
MPETAPATOB, YTHETAOMINX 00PAa30BaHHIE €€ TOPMOHOB.

Haonoweunurxy coctosIT W3 OBYX 4YacTel: KOPHl U MO3TOBOTO
BEIIECTBA.

Mo3roBoe BELIECTBO BBIACIICT AAPCHATHH W HOPAIPCHAIMH,
KOTOPBIC MOBHIIIAIOT KPOBSIHOE JABICHHE, YCHINBAIOT OOMCH BEILECTB U
CBEPTHIBAEMOCTb KPOBH, CTUMYITUPYIOT HEPBHYIO CHCTEMY.

Kopa nHagmouewHHKOB BBIIETICT KOPTUKOCTCPOUIH! (HAMpPUMED,
KOPTH30H), TOBBIIIAOINHC BO3OYAUMOCT HEPBHOM CHCTEMBI H
KOHTPOJIHMPYIOIINE JKUPOBOH, YITICBOJHBIH, OCTKOBBIH U CONEBOH 0OMEH
1 TIOJIOBBIC TOPMOHBI,

KonTpoabHbie Bonpocel
1. Kakue oprasbl MOYEBBIICIUTEILHON CHCTEMBI BBI 3HACTE?
2. Kakue ()yHKIMH MOYCTOYHUKOB BBI 3HAacTE?
3. Uem oTimvaeTcs mpasast v JieBas no4dka? [ e pacmoosKeHbI oYK ?
4. Yro Takoe BocxoAsamue HH(PeKIm?
5. Yto Takoe OHOMOrHyucCKuit PuasTp?
6. Kakne BemecTBa BEIBOASTCS MOYKOH?
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3ansTue 17. IlonsiTue 310poBbsa U (pakTOPHI pUCKA. Agan-
TALMS: MIPOLeCC U Pe3yJabTaT. AJANTHBHBIE BO3MOKHOCTH

Henn 3aaATHA — PACCMOTPETH MOHATHE cTpecca. U3yunTh (hakTopsl 310-
POBBS H pUCKA. AJanTanuy — MPOIIECC W PE3yIbTaT

310pPOBbE B MEPBYIO OUECPEAb PEArupyeT HA H3MCHEHHE CpeIbl 0Ou-
TaHUS YCJIOBCKA. ITO HAUOOICES IPKUI U BCCOOBECMIIIOIIHI MOKA3ATE/ b
VCIOBUHU KU3HU. Kpyr m3yueHus 340pOBbS UECIOBEKA PACIIUPUICA 32
CUCT TAKHX HAVK, KAK 3KOHOMHKA, COLMONIOTHS, reorpadus, 3K0I0rus
YenoBeKa U Jp.

Hnousuoyanvroe 300pogbe — COCTOSHUC ONTUMAITBHOTO (HYHKIHO-
HHPOBAaHUS OPTaHU3Ma, MO3BOJLIOIICE €My HAWITYYIINM 00pa3oM BhI-
MOJHATH CBOM crielpriaeckue GyHKIHH.

Bo «BceoOrueti aexnapaipu npas 4yeioBeka» 1948r. Ob10 3amm-
caHo: «KakapIil uesToBeK HIMEET MPABO HA TAKOW KU3HEHHBIH VPOBEHD,
BKITFOUAs! [TUINY, OACKIY, MEAUIHUHCKAN YXOJ U COLHATBHOC OOCITYKH-
BaHHE, KOTOPbIC HEOOXOIMUMBI AN MOIACPKAHMS 3A0POBbs U OIaroco-
CTOSIHHS €T0 CAMOTO H €TI0 CEMBbHY.

CroycTs TpuOUaTe BOCEMb JIET VUCHBIC, coOpasmuecs B Kanaxe
nog pykoeoacteoM BO3, mpuusin «OTTaBCKYIO XapTHIO MPOMOLIUH
(manpHEHIero yay4qmeHns1) 300poBbs». B XapTHu Noa4epKHYTO: «...X0-
porIee 3J0POBBE SABISCTCS TIABHEIM PECYPCOM TS COLIHATBHOTO H 3KO-
HOMHYECKOTO Pa3BUTHS KaK OOLIESCTBA B LICIOM, TAK U OTACIBHOU JIHY-
HOCTH H SIBISICTCS BAXKHCUIIUM KPUINEPUEM KAYeCIEA JHCUSHUL.

Ilo ompenmcacamio BcemmupHON opraHuzanny 3APaBOOXPAHCHUS
(BO3): 3BH1OPOBBE - o6wexmusrnoe u cybvexmugnoe 4y8cmeo cocmosi-
HUe NOAHO20 PUUHECKO20, NCUXUHECKO20 U COYUATBHO20 KOMpopma.

OCHOBHBIM IPABOM YETIOBEKA, ABISCTCS BHICOKHH YPOBEHB 310PO-
Bbs (Ycras BO3). Kaxapiit ue10BeK UMEEST MpaBo HA WHPOPMAIHIO O
TeX (hakTopax, KOTOPBIC ONMPEIACISIOT 3A0POBbE MM SBIAIOTCA (HaKTO-
paMH PHCKa, T.€. UX BO3ACHCTBHE MOXKET HMPHBECTH K Pa3BUTHIO OO-
JIC3HH.

[To ¢puzHonoOruUEecKOMY COCTOSHUEO BBIACTSOT MATh TPYIILL

- 3I0POBBIC JTIOIH,
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- 310poBbIc ¢ (PYHKIMOHATBHBIMA H HEKOTOPEIMH Mopdonoruye-
CKHMH H3MCHEHMSAMH (JHMLA, V KOTOPBIX OTCYTCTBYET Kakas-mubo
XpOHHYECKast OONE3Hb, HO IMEIOTCS Pa3InYHbIC (YHKLIHOHATBHBIC
0OE3HN U COCTOSHHMS OCIC MEPECHECCHHBIX 3200ICBaHNH, TPABM U
T.IL);

- OOTBHBIC C JJIUTEIBHO TCKYLTUMH (XPOHUICCKUMH) 3200/ ICBaHU-

SIMU TIPH COXPAHCHHBIX B OCHOBHOM (DYHKIMOHATBHBIX BO3MOKHO-

CTIX OpraHu3Ma (KOMICHCHPOBAHHOE COCTOSHHE);

- OOBHBIC C JJTUTEIBHO TCKYITUMH (XPOHUYICCKUMHU) 3200 ICBaAHN-

MU (CYOKOMITCHCHPOBAHHOE COCTOSIHUE);

- TsDKEJTbIC OONIBHEIC, HAXOJAIIUECS HA TOCTEIBHOM PEKUME, HHBA-

mugel | - 11 rpynm (ZeKOMNIEHCHPOBAHHOE COCTOSHHE).

CTaTHCTHYCCKUE AaHHBIC MOKa3biBaOT, 4To Oosice 80% paxoBbix
3ab0JIeBaHUi BBHI3BIBAIOTCA (hakTOpaMu OKpyxaromei cpeapl. onesoe
pacnpeeIeHUE IPUIHH, BEI3BIBAIOIIHNX PAK YCIOBEKA, BHITTISLINT CICAY-
romuM odpazom: kyperue — 30%, XuMHUIecKre BelecTsa muimu - 35%,
HEeOIarompHsATHBIC YCIOBHS paboThl — 5%, CIUPTHBIC HAMATKH — 3%, U3-
ayucHUs — 3%, 3arpsa3HCHUs BO3AyXa U BOABI — 2%, APYIHE MPUYHHBL —
5%, mpUYUHBI, HE CBS3AHHBIC C BAUSHUCM OKpYyskaromeh cpeasl, — 17%.
ExxeroaHo B Mupe peructpupyercs 5,9 MITH HOBBIX cIy4acB 3a00eBa-
HHS PAKOM H YMUPAET 3,4 MITH OOJbHBIX.

Uenosek 00nagaeT npu3HaKaMH MPHUCTIOCOOICHHOCTH — afaITalH-
SAMHU K OKPYKAIOLICH CpeAe, IPaHULbl KOTOPBIX ONPEACIICTCS HACICT-
CTBCHHOCTBIO. Peakiinu amantaniy MOXKHO Pa3fciuTh HA OBICTPHIC H
MEIJICHHEIC, BPOXKACHHBIC (C(hOPMUPOBABIIMECS B MPOLIECCE SBOTIOLUH
Buga Homo sapiens) u nmpuoOpeTeHHbIC (MHANBUAYATBHBIC T KAXKIOTO
OpraHu3Ma).

Hnmmynumem — ciocOGHOCTE MHOT'OKJICTOYHBIX OPTaHU3MOB 00ec-
MCYNBATh YCTOMYUBOCTD K Uy KEPOAHOMY: PAclO3HABATE H YHUUTOKATD
(3IMMUHHMPOBATE) AHTHUICHBL, & TAKKE (OPMHUPOBATH UMMYHOIOTHYC-
CKVIO MaMSITh O KOHTAKTaX.

OO01mmas pe3uCTCHTHOCTh — 3TO CIIOCOOHOCTh OPraHU3Ma;

- ConpoTUBIATECA MEPErPy3KaM

- IlpotrBocTOATE HEOAATONPUATHEIM (PAKTOPAM CPEIBI

- BocipuHuMaTe U aIeKBaTHO PeardpoBaTh HA BO3ACUCTBHS (ax-

TOPOB OKPY>KAFOIIEH CPEABI.

31opoBbe HaceneHus GOPMHUPYETCS U MOIACPKUBACTCS BCEH COBO-
KYIHOCTBIO YCIOBHH MOBCCAHECBHOM JKHU3HU. Y CIIOBHSL, 00CTOSTEIbCTBA,
KOHKPETHBIC PUUIUHBI, O0Nee APYTUX BIUAIOIINEC HA BOSHUKHOBCHHC U
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passutne OoNe3HeH, NOayYnIn HaszBaHue «(akTopos pucka». dopmu-
POBaHHE 310POBbS OMPEACIISIIOT CICAVIOMNE (PaKTOPHL:

- 00pa3 *KU3HA U COLMATBHO-3KOHOMUYCCKHE VCIIOBHS,

- TCHCTHKA, OHOIIOTH YEJIOBEKA,

- KaUECTBO BHEINHCH CPEAbl, MPUPOIHBIC YCIOBUSL;

- 3IPaBOOXPAHCHUC.

CHIKEHHE YPOBHS 310POBbS BO MHOTOM 3aBHUCHT HE TONBKO OT 00-
pasa *KHU3HU THOACH, COHATBHO-OKOHOMHYCCKHX (DAaKTOPOB, COCTOSHUS
OKPYKaIOIWEH Cpelpl U HACICACTBCHHOCTH, HO M OT IMPHPOJHBIX YCIIO-
BUHU

Dakmopsi 300po6bs U 0OPA3 HCUZHU

Daxmopul pucka — KypeHHe;, HecOATaHCHPOBAHHOE HENPABHIBHOE
MUTAHUC, YIOTPEOICHHUE ANKOTOJIS, HAPKOTHKOB, 370YIOTPEOICHHUE Jie-
KapCTBaMH; BPEIHBIC YCIOBHS TPYAA, CTPECCOBBIC CHTYALIUH, TUIIOANHA-
MU, IUIOXHE MAaTepHATbHO-OBITOBBIC YCIOBHS, HEIPOYHOCTh CEMEH;
OJUHOYECTBO; HU3KHE 00Pa30BATEIbHBIN U KYJIbTYPHBIH YPOBHH, Upe3-
MepHas ypOaHHU3ausL.

Daxmopul 300p0o6bsi — ONArONMPHATHBIC YCIOBUS XKHU3HH YCIOBEKA —
COOTBETCTBHC 3KOJIOTHUCCKUM U CAHUMAPHO-2USUE HUHECKUM mpeoea-
HUAM KaueCTBA OKPYKAIOIIECH cpeabl (BOABI, BO3AYXA, NPOAYKTOB); 0es-
ONACHbI YPO6eHs AKYCTUKH, SJICKTPOMArHUTHOTO MO, PAJHALIIH, IPY-
rux puzndeckux (GakTopos.

®daxTopsI 340POBbA:

- 00pa3 KU3HH U COLMATBHO-3KOHOMIYCCKUE yenoBust (50-55%);

- reHeTHKA, Onomorus yenoseka (20%);

- KAUeCTBO BHEINHEH cpeapl, mpupoaHbie yenosus (20%);

- 3apasooxpaneHue (10-15%);

- cbanancupoBaHHOe nuTaHue npudasut 15-20 1er xxu3HY;

- JIOH C BBICITUM 00Pa30BaHUEM, BHICOKHM HHTCIIICKTOM U KYIIb-
TYPBI >KUBYT JONbLIC, TO3UTHBHBIC SMOLUH H YBICUCHHS 0 AYIIC NPHU-
0aBaT cIe 5 NeT aKTUBHAS, MOABIKHAS JKU3HB, HECIIOMKHBIC ABIKCHUS,
MPOTYIKU OOJPBIM IIArOM HA CBEXKEM BO3IYXE OTOJBHUHYT CTAPOCTE KaK
MHHHAMYM Ha 3 J¢T, a MOKeT 1 Ha 20,

- MHAMBUIYAIBHO MOA0OPAaHHAS KAUYCCTBCHHAS BUTAMHHOTCPAIINSL,
MMPUMEHCHUE COPOCHTOB M AaHTHOKCUAAHTOB mociie 40 meT npoaiar pa-
J0oCTh »ku3HHM ere 10 meT.

Aodanmauuu u oessmeibHOCMb

Ajanrauuu u ASATCIBHOCTD — 080 MYMU 83aAUMOOCTICMEUs 0CobU ¢

OKpYyHCaroueii cpedoli.

172



Aodanmayus — KOMITICKC 0COOCHHOCTEH BHAA, 0CO0OH obecreunBa-
IOLIHX YCIICX BBKUBAHMS B ONPEACICHHEIX YCIOBHSX.

Bpoowcoennvie aoanmayuu — cenomunuyecxie (CHOPMUPOBAIUCH B
mpolriecce 3BONOUNH BUuna Homo sapiens — mopdonoruueckue, Gusmo-
JOTHUYCCKUE, AP.)

Ilpuobpementvie — henomunuuecxue — UHOUGUOVAILHASL AKKOMO-
oayus/npusvikanue (AHIUBUAYATBHEIC (PH3HONOTHUCCKHE, TOBEICHYC-
CKHE, COLUATbHBIE 0COOCHHOCTH TMOSIBUBLINECS B TCUCHUC KH3HH)

Huzaganranus — paccTpolicTBo mpucnocoOneHHocTH; Peanarnra-
LUSI — IOBTOPHAS aJANTaLIHS.

KonrpysHiusa — B3anMHOE MPUCIIOCOONECHUE 0COOCH B X0A€ B3au-
MOOTHOILICHHH (MaTh — JUTA, B CEMbEC, B TPYIC, CAMIIOB U CAMOK).

[Ipeagantanus — MOTCHIMATIBHO MOJIE3HBIC KAYCCTBA, HO MOKA HE
MPOSIBUBIIHECS MPCHMYILECTBA U3-32 OTCYTCTBHS CTUMYIIA.

JEATEJIBHOCTE — opranusm BO3ASHCTBYST U U3MEHSICT OKPYKa-
IOLIVIO Cpeny, MpUCTocabauBacT ¢ K CBOMM MOTPEOHOCTAM. DTO LeTe-
HAIpPaBJICHHBIH, AaKTUBHBIA MPOLECC, TPOSBIISIOLUNCS YePE3 JBUraTe /Ib-
HYHK0 aKTHBHOCTH (MOBEACHHUC) W OGOPMIISIOIIUACS B TPYIOBYIO JCS-
TCNBHOCTE.

KonTpoabHbie Bonpocel
1. PackpoiiTe NOHATHE KMHAMBHIY AJBHOE 310POBBEY.
2. Ha3oBuTE OCHOBHBIC BHIbI IMMYHUTETA.
3. Uro Takoe pe3NCTCHTHOCTh OpPranu3Ma’
4. Hazosute (hakTopHI PHCKA H 3I0POBbS UCTOBCKA.
5. YTo Takoe amanTamus YCIOBCKA K (PaKTOpaM Cpeabl?
6. Kakue ()yHKITMH BBIONHICT OPTAHH3M B MPOLIECCE NCATEIBHOCTH?
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3ansaTue 18. Ctpecc, crpeccoBble (paKTOPBI U MyTH NMPE0a0JIE-
HH$ CTpecca

Hean 3aHATHS — M3YYUTH MOHATHE CTpecca. PacCMOTPETh CTPECCOBBIC
(haKTOPHI M Ty TH MPEOAOJICHHS CTPECCA.

Cmpecc — cunpHasg HeOMAronpuaTHas I Opranu3Ma (PU3HOIOTH-
yeckas, TNCUXUYECKAs peakuus Ha JCHCTBHE crpeccopa. TepmuH
«cTpecc», BBen kanaackui yuensii ['anc Cenve B 1936roay: npu cub-
HBIX (PH3MYICCKHX, XUMHUYCCKUX, SMOLIMOHATBHBIX Pa3IpaKCHHUAX — BO3-
HHKACT «aJaNTalMOHHBIA CHHIPOM)

Crpecc — necneyugpuuecxas cucmemuas npucnocodumenvras pe-
aKLUs OPraHN3Ma Ha OTKJIOHCHUE VCIOBHUU OT HMPHBBIYHBIX.

Hecneyugpuunocmo cmpecca — pasnvdsHble pa3apakureid (He 3a-
BHUCHMO OT MX MPHPOABI) BBI3BIBAIOT OXHU U TC JK€ PCAKLUH OPraHU3Ma:;
AKTUBALIMS BETCTATUBHON HEPBHOU CHCTEMBI, BHIOPOC TOPMOHOB- KOPTH-
KOTHOCPHHA, aIPCHATTHHA.

Cucmemnocms cmpecca — 00y CI0BICHA (PU3HONOTHYCCKUMU IIEpe-
CTpOWKAaMH BO BCEX CHCTCMAX OPraHU3Ma. H3MCHACTCS AABICHHE H
MyJIbC, PA3BUBACTCH CMA3M TNIAJKHX MBIIIL, TOPMO3UTCS MHIICBAPCHHIC,
MOJABJICTCS MMMYHHUTET, 3aMEIJISICTCS POCT, MPEKPALNACTCS PA3MHOKE-
HHE, YMCHBIIACTCS TUM(POUIHAS TKAHDb U T.J.

Aoanmuenocms cmpecca — 3TO 3aLIUTHAS PEAKLNA OPraHu3Ma B
SKCTPEMAITBHBIX YCIOBHUSX.

Hecnemmduueckas ¢uznonornueckas NCUXAYCCKAs PEaKLUsl Ha
SKCTPEMAITBHBIC BO3ACHCTBHS, BRI3bIBAIOIINC HHTCHCUBHOE MPOSBICHUE
amantueHOM peakiun. Ha pucynke 43 npeacrasieHa cxema HEPBHO-TY-
MOPAIbHOHU PETYJISILIHU ITPU CTPECCE.

CuyIbHBIC [T OPraHu3Ma Peakiuu ( OJaronpusTHBIC SyCTpece / He-
OArOMPUITHBIC /TUCTPECC)

Buns! cTpecca — mo Tamy cTpeccopa;

- (hu3HOIOTHUCCKUIA;

- TICUXO3MOITHOHAIbHBIH.

I'To mpomomxuTeTLHOCTH:

- KPaTKOBPEMEHHBIN;

- XpPOHUYECCKUH.
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CIOCOOHOCTH KOHTPOIHPOBATh CBOM aPdheKTh (3MOLNH), CYOBEKTUBHOS
OIMYIICHUC TAXKCIIbIX CTpa,Z[aHI/II\/'I, CHHKCHHC MHTCPCCA K JKU3HU, TYBCTBO
BUHBI, TPYAHOCTE COCPCAOTOUYUTHCA, BO3MOXKHBI MaHUU, NMOTCPA aIlIic-
THTA, MBICIIH O CMEPTH U cyHupac. B passutun gunpeccnn OOTBIIYIO
POTb UrpaeT qucOanaHc OHOTCHHBIX AMHHOB, HCHPOMEANATOPOB, TOPMO-
HOB. B pa3BuTHu ACTPECCUBHBIX COCTOSHUIN MOKa3aHa POJIb ACCUMETPUHI
nonymaputi (nesoe I momokurensubie smoumu/mpasoe [ otpuna-
TeapHBIC 3MoIuK). B Tabnuue 3 pacemoTpens dassl cTpecea.

Tabauna 3
®dasml cTpecca
®A3 cTpecca CocTosIHHE OpraHu3Ma
Tpesora TloBpmieHHast GYHKIWMS KOPHI HAIIOUEUHHKOB, YCUIIEHHOE 00pa3o-

BaHUE aJgpcHalIMHa, IIOBLITICHNE KOHIIEHTPAIIUN caxapa B KPOBH,
CMOpHIMBaHUE BUJIOYKOBOM KEIE3DL,
KPOBOTOYANTHE SI3BOYUKHU B KEITY LOUHO-KUITICYHOM TPAKTE,
AKTUBHPYETCA CUCTEMA TUTIOTAIaMy C-TUIIO (1)H3-K0pa HaAITOYCYHH-
KOB; M06I/UH/ISyIOTCH 3allTUTHBIC CUJIBL OpraHnsMa

COHpOTI/IBJ'IeHI/IC Ycunenue 06p330BaHI/IH TOPMOHOB KOPBI HAJITOUCUHUKOB- KOPTUKO-
CTEPOUIOB,
HMCUYE3HOBCHHEC SA3BOYUCK,
IIOBBIIIACTCS yCTOfI‘IPIBOCTB K JICUCTBUIO cTpecca

Hcromenue Pe3skoe cHIKEHME COPOTUBIIEMOCTH OpPraHU3Ma, yXY/IIICHIEe
(MeXaHU3MBI (UZHONIOTHUECKHUX XapaKTEPUCTHUK, BOSHUKHOBEHUE Pa3TUYHBIX 3a-
riepexo/ia B GoJIeBaHMIA, TIOSIBIICHUE BHOBB 513B B JKeITy IOUHO-KHUITIEUHOM TPaKTe.
¢azy ucrorre- IIpojomkenue cTpecca MOKeT BBI3BaTh THOEb OPraHNu3Ma.
HUS TI0Ka HE
YCTaHOBJICHBI)

Aoanmayus - 3TO MPUCTIOCOOUTEIBHBIA MPOLECC, BOSHUKAIOIINI B
XOJ¢ MHAWBHAYAIBHOH )KHU3HHU YCIOBEKA, B PE3YIIBTATC KOTOPOTO IMpH-
oOpeTaeTcs CIOCOGHOCTD JKUTh B PAHEE HEITPUBBIYHBIX TS KU3HH YCIIO0-
BUSIX, WITH HOBOM YPOBHC aKTHBHOCTH, TO €CTh IMOBBIIIACTCS YCTOHYH-
BOCTb OpPraHu3Ma K ACHCTBHIO (PAKTOPOB 3THX HOBBIX YCIOBHH CyIIC-
creoBaHus. Ecnu ajamTamus HE pPasBUBACTCS, TO BO3HHUKACT IIO-
JoMKa - «cTpecc». JKHUBOE CYLIECTBO MOXKET HAXOAUTCS B ABYX, MPUH-
LUITHATBHO OTIHYAIOLINX COCTOSHHUAX - QU3UOIOSUYECKOM NOKOE U (K-
MUBHOM, 0eAMENbHOM COCMOAHUML.

176



JuanazoH (U3HOTOTHYECKUX TPOLECCOB BechbMa wmupok. Opra-
HH3M YEIOBEKA MOMKET aJaNTHPOBATHCSA K BEICOKOU WITH HA3KOH TEMIIe-
parype, Kk HOBOMY (TIOBBIIICHHOMY VPOBHIO) (PH3HUECKON aKTHUBHOCTH, K
JCHCTBUIO HECOOBIYHBIX MO CHJIC SMOLMOHAJBHBIX Pa3apakKHTEIICH
(cTpax, 00p U T.IL.), K MOHIKCHHOMY OapOMETPUUCCKOMY JABICHUIO
WIN JaXKe K HEKOTOPBIM OOJIE3HETBOPHBIM (pakTopam.

B ocHoBe pasBuTHA azanTanuu (CpOYHOI) JIeXKAT PE3CPBHBIC BO3-
MOKHOCTH OpraHu3ma, OOyCIOBICHHBIC HATHYHEM, TaK HA3bIBACMOH,
M30BITOYHOW OpraHu3alMd €ro CTPYKTYp. H30bimounas opeanusa-
Yusl - 3TO UMCIOLIEECS B OPraHu3Me AVOIMPOBAHUE OPraHOB, KICTOK B
OpraHe, OTACTBHBIX JICMCHTOB B KIICTKE.

B cocTosHUM OTHOCHTENBHOTO MOKOS KQXKIBIH OpPraH, CHCTEMa Op-
TaHOB U OPTaHU3M B LICIOM HHKOT1a He (PYHKLHOHUPYIOT C UCTIONB30Ba-
HHEM BCEX CBOUX CTPYKTYPHBIX BO3MOXKHOCTCH. OOBIYHO CTPYKTYPHI
opranos QpyHKIHOHUPYIOT Ha 15-10% CBOWMX MOTCHLMATBHBIX BO3MOXK-
HOCTEH.

3agaua MOpGOIOTUICCKOH CTAANU ANaNTALMH BO BPEMS Pa3BUTHS
Mopdoaornieckoil crtaguu (HampuMmep, gu3ndeckas TPSHUPOBKA) IO-
CTCIICHHO COBEPLIACTCS CTPYKTYPHAS MEPECTpoiika opraHos. B pesyms-
Tare MOPGOJOrHISCKass OCHOBA OpraHa (OPraHoB) MOCTCIICHHO VBEIH-
YHBACTCH, & CICAOBATCIIBHO, 603PACMAIOM (DYHKYUOHAIbHbIE PE3EPBDI.

[Tostomy paszapaxkurtens, panee OBIBIIMA HEOOBIYHBIM AJISI Opra-
HH3Ma, VKE MEPecTacT ObITh TAKOBBIM M H3MCHHUBIIAICH CTPYKTYpa B
CBSI3U C €¢ BO3POCIINMH (PYHKIMOHATBHBIMH BO3MOXKHOCTAMH JIETKO
COPaBIACTCS ¢ OTBESTOM HA 3TY BEIUUNHY Pa3IparKHTEIs.

[lepexoa OT cpouHOH, BO MHOT'OM €I1I¢ HECOBEPLICHHOU (a3l axan-
TalMH K JOJATOBPEMCHHOW 3HAMCHYCT COOOW V3NMOBOM MOMEHT aJamnTa-
LHOHHOTO MPoLEecca.

Hmenno 3TOT nepexo AenacT BO3MOKHOCTh BEIKHBATh OPTaHU3MY
B HOBBIX VCIOBHSAX. [IpyruMu croBamMu, IMCHHO 34€Ch «PELIACTCsD) pa-
30BBETCSL B OPraHM3MC UCTUHHAS PeaKkLysl aJanTaliyd WIH BO3HUKHET
(XpoHHIECKas) CTpecc-peaKuusl.

DH3HOTOrHICCKHE MEXaHU3MBI, 00CCIICUHBAIOIINE aJANTALHIO IPH
JCHCTBUH HCOOBIYHOTO PA3APANKUTC/ISL. HUCMONB3YIOTCA (DYHKIHOHAIb-
HBIC Pe3epBhl H30BITOUHON OPTaHU3ALMH, TPOUCXOIAT CTPYKTYPHBIC TIe-
PECTPOHKH; YBEIHYUBAOTCS (PYHKIMOHATBHBIC BO3MOKHOCTH. Paszapa-
JKUTETb CTAHOBUTCS OOBIYHBIM.

B ocHOBe MeXaHH3MOB PETYISLIN CPOUHOM CTAANH NANTALH JIe-
JKar:
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- THIIOTANAMYC, TUMOUYCCKAs CUCTEMA;

- TOPMOHBI cTpecca (TTIOKOKOPTHKONWABI, HHCYIIHH).

OcHOBa 10ATOBPEMCHHOM aANTALIAHN DUIUOIOSUYECKAS PeceHepd-
yus - mpouecc OOHOBICHUS CTPYKTYP HA YPOBHE 2aTOMOB, MOJIEKY I, CYO-
KICTOYHBIX 00pa30BaHui MK Leablx KieTok. OH cOaTaHCHPOBaH Tak,
YTO AKTUBHOCTD €TI0 3aBHUCHUT OT (byHKLII/IOHa.]'IbeIX HOTpC6HOCTeI\/'I KJIC-
TOK, OPraHOB U OPTaHU3Ma B LICTIOM.

B ocHOBC MEXaHU3MOB PETYIALAN AOATOBPCMCHHOM CTAANH aIall-
TaIHU JICKAT:

- aHaOOMHYCCKUE TOPMOHBI,

- TUTOKHUHBI,

- MECTHBIE MPOAYKTHI Pacmlaa TKaHEH.

B ycnoBuax oObvyHOro ypoBHA (YHKUHOHANBHOW aKTHBHOCTU
CKOJIBKO paspyiiaetes "oTpaboTaHHOH" CTPYKTYPBI, CTOIBKO H BOCCTA-
HaBnuBactcs. Ecmu xke HaunHaeT paspymarscs 60pe (a 310 ecTh npsi-
MO CNEACTBHE 0O0JICC BBICOKOH (DYHKIMOHAIBHON AKTHUBHOCTH), TO H
BOCCTAHOBJICHHEC HACT 00JeC MHTCHCHUBHO. [IpuueM B YCIOBHSIX MOBHI-
LICHHOW (PYHKLMOHANBHON aKTHBHOCTH BOCCTAHOBIICHHE, KaK MPABHUIIO,
HACT JaXKe ¢ "IIIFOCOM", TO €CTh CHHTE3UPYETCs OOJBLIEC, YeM paspyia-
crca. B mepByro ouepeap 3TH H3MCHCHHUS 3aXBATHIBAIOT MOJICKYISPHBIN
U CYOKIICTOUHBIN YPOBHH.

Jesadanmayua u peadanmayus. 1lpu N3MCHCHUH YCIOBHH CYIIC-
CTBOBAHUA - BO3BPATC B IPCKHUC YCIIOBU:, HpI/IO6pCTCHHbIe ajamnranu-
OHHBIC U3MCHCHUA ITOCTCIICHHO YTPAIUBAKOTCA. B Pa3IUIHBIX OpTraHax U
CUCTCMAaX aJalTallMOHHbIC U3MCHCHUA KAK BOSHUKAKOT, TaK U yTpauuBa-
IOTCSl HEOXHOBPEMEHHO. B ciyuae moBTOpHOTO ACHCTBHA TOrO Ke dax-
TOpa pa3BepTHIBACTCS mporiece peadanmayuu. [lpu SToM azantTayoH-
HBIC H3MCHCHHSI pa3BUBAIOTC ObicTpee. OXHAKO CITHIIKOM YacTast CMCHA
mponcCCoB afanTali U YTPAThI aJalTalliui MOXKCT MPUBCCTU K CPBIBY
B JCHUCTBUHU CUCTEM PETYJISILIHHN K Oe3a0anmayuu ¥ IOCTYKUTb TPUIH-
HOU 3a00JICBAHMS UITH JAXKE CMEPTH.

B aerckom BO3pacTe aaanTaloOHHBIC POLICCCH IPOUCXOAST OOJIce
obrcTpo. OAHAKO B 3aBHCHMOCTH OT BO3PAcTa, B CBSI3H C TCM, UTO CIIC HE
3aBCPIICHO PA3BHTHC CHCTCM OPTraHH3Ma, MCXaHU3MOB PErVILILMU HX,
NPH ACHCTBUHM MHOTHX (haKTOPOB MPOLIECCH KPATKOBPEMEHHON U AOJITO-
BpPEMEHHOH (a3 pasBUTHS aJanTaliH 3aTPyIHCHBL.

KonTpoabHbie Bonpocel
1. Yro Takoe crpecc?
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2. OnUImmITe Mpoece HCPBHO-TYMOPATEHON PETYILIIHH TIPH CTPECCE.

3. Kakme (a3l cTpecca Bl 3HACTS?

4. HazoBure ncuxo(Qu3noI0rHiecKie KOMIOHEHTHI pad0TOCIIOCOOHOCTH.
5.3a cyeT 4ero B OPraHU3ME YeI0BEKA MPOUCXOIHUT IPOIIECC aJaNTAUH?
6. HazoBure (pa3er ananTamroHHOTO CHHAPOMA.
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I'noccapwuii

AJAanNTHBHBIH THI — HOPMA OHOIOTUYCCKOH PCAKIIUH HA KOMILICKC
VCIIOBUN OKPY KAIOLICH CPEAbl U MPOABISCTCS B Pa3BUTHH MOPGOdYHK-
LIHOHATBHBIX, OHOXHUMHUYECKHUX H HMMYHOJIOTHICCKUX MPHU3HAKOB, 00eC-
MCYNBAOIINUX ONTUMAITBHYIO PUCIIOCOOICHHOCTD K AAHHBIM YCIOBHAM
OOUTaHUSL.

Axcesiepanysi — 5TO YCKOPEHHE POCTa MIOACH M HPOSBICHUS HX
¢dusnonsornyeckux (QyHKIHMI.

AHaToMHus YesoBeKa (OT rped. anatome — PacCeucHHe, paciuicHe-
HHE) — 3TO HayKa 0 GopMax U CTPOCHHH, MPOUCXOKICHUH U PA3BUTHH
YENOBEUCCKOTO OPTaHN3Ma, €r0 CUCTEM U OPraHOB.

Antponosorust (ot rped. anthropos — 4eI0BEK) — HayKa O 4YEIO-
BCKE, C€ro MPOHMCXOXKICHHH, YECIOBCUCCKUX Pacax, UX PACCENCHUH IO
TCPPUTOPHUAM 3CMITH.

ApXaHTponbl — IPCBHCHINNE TIOAH, MPEACTABICHHBIC HUCKOIIAC-
MBIMH OCTaTKaMH MHTCKAHTPOI, CHHaHTpon — Homo erectus (1,5 mun.
J0 H.3.) — YCTIOBEK NPSIMOXOISLITHHA.

Be3ycnoBHbIe peduiekchbl — IPOSBIIIOTCS MPU BO3ACHCTBHH CIIC-
IUGPHUICCKOTO PAa3IPAXKHUTEIS HA CTPOro OMPEACICHHOE PELEHTOPHOC
noje. OHH NPUCYINH NPEACTABUTENSIM JAHHOTO BUIA KHBBIX CYIICCTB.

Buoxumuueckuii METOA — CPABHUBACT IPYIITEI KPOBH, COCTAB OCII-
KOB KPOBH H Ap. OHOMONEKYI, TEM CaMbIM MOATBEPKAACT BBHIBOABI CH-
CTCMATHKH 00 3BOTIOLHOHHOM MPOMCXO0XKICHHH COBPEMCHHOTO UEINO-
BCKA.

BospacTHast HopMa — COBOKYITHOCTh CPEIHECTATHCTHUCCKUX Ma-
PaMeTPOB, XapakTepu3viomux MophoyHKIMOHATBHBIE OCOOCHHOCTH,
OHONOTUYCCKUX ONTHMYM (YHKLIHMOHHUPOBAHUS CHCTEM, 0OCCIICUNBAIO-
mas aJcKBaTHOE PeardpoOBaHUC HA BHEIIHUE (PaKTOPHI OpraHu3Ma.

I'uctonorust (0T rpeu. Aistos — TKaHb) - YICHHE O TKAHAX UCJIOBC-
YECKOTO OPraHn3Ma, U3 KOTOPBIX TOCTPOCHBI OPTaHsbl.

I'nnodms ( rpeu. xunogucuc — OTPOCTOK ) HIPKHUH MO3TOBOH MpUIA-
TOK, PACIIONOKCHHBIA YV OCHOBAHMS TOJIOBHOTO MO3ra B 0coOoM yrimybie-
HHH — TaK HA3BIBACMOM TYPCLIKOM CEJUTIE.

I'eponTosiorus (0T rped. geron — CTapuk) CicHaIbHAS HAYKA, KO-
TOpas H3y4acT BO3PACTHBIC NEPECTPOHKH.
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I'eHeTHueckuii MeTOA — NPOBOAUT AHAIHM3 LMTOTCHETHUCCKHX
0cOOCHHOCTEH BUAA, U3YYacT Pa3HOOOpasne U PacpOCTPAaHCHUE MyTa-
UH, UX 3HAYCHUC B 3BOIIOIIHH.

I'imroxoxopTurouabt (Cy-CTEPOHIB) — UTPAOT BAKHYIO POJb B
amanTauud K crpeccy. OHH OKa3blBalOT pasHOOOpasHeie 3QeKThI, HA
HauOoIee BAKHBIN — CTUMYIILUS TIIOKOHeoreHe3a. OCHOBHOU IUTIOKO-
KOPTHKOWA YCTIOBEKA — KOPTH3O0JL.

I'ymopanbHas peryJsiuusi — peryisiys 3a CUCT XHMHUSCKUX Be-
IICCTB; OCYLICCTBISICTCS dYepe3 JKHIAKUE CpeAsl opraHu3ma (KpoBb,
1M}y U TKAHCBYIO KHUIKOCTH).

JbIxaHue — COBOKYITHOCTh (PU3HOTIOTHUYCCKHX MPOLIECCOB, 00eCITe-
YUBAOIIUX TOCTYILICHUE B opranm3M Q> u BeiacneHue Hapyxky CO»
(BHELIHEE OBIXAHUE), A TAKXKE HCIIONB30BAHUC KHUCIOPOa KICTKAMH AJIS
OKHCIICHHSI OPTaHUYCCKUX BCLIECTB C OCBOOOMACHHEM SHEPIHH, HC-
MOJIb3YEMOU B MPOLIECCE JKUZHEACATCIIBHOCTH (BHYTPCHHEE JBIXAHUE).

Kenesbl BHemHel cekpeuuu (PK30KPHHHBIC) UMCIOT MPOTOKH
JUTs BBIBOJA ceKpeToB. [Ipuvepsl: clie3Hble, CITFOHHBIC, TOTOBBIC U APY-
THC JKETIE3bl.

/Kene3bl BHyTpeHHell ceKpennu (3HIOKPUHHBIC) HE UMEIOT CIIe-
LHATBHBIX TPOTOKOB H BBLACISIOT HEMOCPEACTBCHHO B KPOBb OCOOBIC BE-
mecTBa — copmonsl. [IpuMepsl: IUTOBUAHAS, BUIOYKOBAS JKENE3bI, T'H-
nodus u gp.

HmmyHonornyeckuii MeTod — HCIONB3Ys CHCUUATBHBIE METOIbI
OHOXHMHYECCKOTO aHAN3A, BBUIBISICT «KPOBHOE POJCTBO» Pa3IHIHBIX
TPYIIIL

HNuauBnayansHoOCTh — KaXKAas 0co0b YVHUKANBHA, MHOTOOOpasue
JOCTHTACTCSl HEMOBTOPUMOCTBIO HACIICICTBCHHON MPOTPaMMBI U CIIEIIH-
(PUIHOCTBIO YCIIOBHI PeaU3alii TCHOTHIIA.

Hrpa — coBokynHOCTh crneru(pHICCKHX FOBEHUIBHBIX ACHCTBH,
XapakTepHBIX TTaBHBIM oOpazoMm s Monogbix ocobded (Padpu K.,
1993) uau — 3to popma ASATSIBHOCTH «B KOTOPOH COBEPIICHCTBYCTCS
VIIPaBJICHHE TIOBCACHUEM.

MaHunyasiuu — COBOKYITHOCTh OCHCTBHE 0COOH C MPEAMETAMH,
HANPaBJICHHBIX HA UCTIONB30BAHHE UX JJIS HYXKI.

MpbI1ieyHast TKAHb — TKaHb, COCTOSAIIAS U3 KJICTOK ME30ACPMaIb-
HOTO MPOUCXOMKACHUS, CIIOCOOHBIX K BO30YKACHHUIO U COKPAIICHHUIO.
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HepeHasi cucTtemMa — 3TO COBOKYITHOCTEH CICLIHATH3UPOBAHHBIX
CTPYKTYP, OOBCIUHSAIOLINX U KOOPIUHUPYIOLIHX ACATCIBHOCTD BCEX OP-
T'aHOB B CAUHBIH OPTaHU3M C MOCTOSHHBIM B3aHUMOJCHCTBHEM C OKpPYIKa-
o1Iel cpenoit.

Omnrorenes — ( rpeu: ou — cyiee + eexe3 — MPOUCXOKACHUE) — 3TO
HWHIWBUAYATBHOE PA3BHTHE OCOOHM OT 3HUTOTHI JO KOHLA KH3HH, COBO-
KYIHOCTb TOCICAOBATEIBHBIX MOP(OIOrHIeCKUX, (PU3HOIOTHUYCCKIX,
OHOXHMHYECCKUX MPEOOPA30BAHNI OPraHU3Ma, OCHOBHBIE 3aKOHOMEPHO-
CTH POCTA U Pa3BUTHL.

Opranusm (rped. opeanoH WK NaT. OP2aHu3Myc — OpyIue, HHCTPY-
MEHT) JKHBOE TENO, )KHBOC CYLICCTBO, PEATbHBIN HOCHUTEIb KH3HH, Xa-
PAKTCPHUIYIOIIMICS BCEMH €€ MPHU3HAKAMU; CHHOHUMBI — 0COOb, HHAN-
BUJ.

HeoOpaTumocTh — cHCTEMA HE MOYKET BEPHYTHCS K TEM OCOOCHHO-
CTSM CTPOCHUS, KOTOPBIC MPOHACHBI M MPOSBHINCE HA MPEIBLAYIINX
3Tanax OHTOI'CHE3a.

IlamaTb — CBOHCTBO HEPBHOM CHCTEMBI K ATUTCIBHOMY XPAHCHHUIO
uHGPOPMAITUH O BHEITHUX COOBITHSX.

IapaumroBuaHas sxene3a - HCOOBIINE TEIbLA, PACTIOIOKCHBIC HA
3aHCH MOBEPXHOCTH IIUTOBHIHOM KEJIC3bI U UMCIOT C HEH OOIIYIO WH-
HEPBALUIO U KPOBOCHAOKEHYC.

IHaneanTponbl — ApeBHUE TIOAU — HECAHACPTATBLEL, BO3MOMKHO
HETIOCPEACTBCHHBIC Npeaku. [IpeacTaBieHsl HCKOMACMBIMU OCTAHKAMHU
H.s. neanderthalensis.

IaneonTosoruyeckuii MeTog — H3Y4aCT MCKOIACMBIC Opra-
HH3MBI, BBUIBISICT IEPEXOAHBIC (POPMBI, BOCCTAHABIUBACT (DUIIOTCHETH-
YECKHUH Ps U NMOCICAOBATEIBHOCTD HCUE3HYBIIHX (hopM.

IpeamecrBennnk — npeaku poaa Homo, npeacrasnsromue coOoi
HCKOTIACMbIX 00€3bsiHOMIOACH (aBcTpanonutekoB) — Homo habilis (3
MJIH.) - YJIOBEK YMEIIbIH.

IlocTeneHHOCT — CHCTEMa MPOXOAUT PSAJ BTANOB CIETYIOLIUX
oxuH 3a apyraM. [Ipu HOpManbHOM pa3BUTHH (TCHETHYCCKH ACTCPMHU-
HHPOBAaHHOM) HE MOXKET OBITh MPOMYIICH KAaKOH-THOO0 U3 STHX STAIOB.

HopzxenynouHas skene3a — HCIAPHBIA OPraH, PacHON0KEH MEXKIY
KEAyaKoM, |2-mepcTHOM KMITKOH U CCIIC3CHKOMN.

IHoTpeGHoCTh — OCHOBA MOBEACHMS, BOZHHKAIOMAS Y OCOOU H SB-
JSIOIASCS BHYTPCHHEH CHIONW MOOVKIAOWECH K PasmHMIHBIM (hopMam
AKTUBHOCTH.
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Camoperyasiuus pusuossorndecknx GyHKuuii - OCHOBHOM MeXa-
HH3M TOJACPKAHUS JKU3HEACATCIPHOCTH OPraHu3Ma Ha OTHOCHTEIBHO
MOCTOSIHHOM YPOBHE

CpaBauTensHo-Mopdoaoruyecknii MeToq — CpaBHCHHE OOIIHUX
IUIAHOB CTPOCHHS OPTaHOB, MX COOTHOLICHHWEC C JPYTHMH OpPraHaMH,
CBSI3b CTPOCHHUS ¢ PYHKIHCH, ONPEACICHHC TOMOJIOTHYHEIX U aHATIOTHY-
HBIX OPTaHOB, PYAUMCHTAPHEIX OPTaHOB M aTaBU3MOB (J1aT.atavus —mpe-
JIOK).

CucTtema 0praHoB — OpraHsl, BHITOTHSIOIUC OAHOTUITHBIC (YHK-
LUK, HATPUMEP, KPOBCHOCHAS, HEPBHAS M JPYTUE CUCTEMBI OPraHoB.

CoenuHuTeIbHASI TKAHBb — TKAHb BHYTPCHHEH CPEIBL, PA3BHBAIO-
ascs U3 ME30JCPMBI U BHITIOTHSIOMAS ONOPHYIO (KOCTHAS U XPALIC-
Bas), TpoUICCKYIO (PKUPOBas, KPoBb, TUM(a) I HIMMYHHTCT = 3aIIUT-
HyI0 (QyHKUUH (MUM(OHIHAS TKAHb, KPOBB).

YceaosHble peduiekchbl — BEIPaOaTHBAIOTCA Ha MPOTSLKECHUM BCCH
»ku3HU nHANBHAYYMa. [lonpobras xapakTepucTika ux OyAET AaHA OpH
M3YYCHUH BBHICHINX HHTCTPATHBHBIX (PYHKIMH MO3ra.

®usuosorus (ot rpeu. physis — npuposa, logos — Hayka) usydaet
(OYHKLUH, TPOLIECCH XKU3HEACIATCIBHOCTH BCETO OPraHN3Ma, €ro opra-
HOB, KIICTOK, B3aUMOCBS3CH U B3aUMOACHUCTBHS B TEIC YCIOBCKA B Pas-
JMYHBIC BO3PACTHBIC MEPUOBI U B VCIOBUAX H3MCHSIOMICHCS! BHCITHCH
cpepl.

Hurosorus (ot rpeu. Kytus — k1eTKa) — HAYKa O CTPOCHUU H KH3-
HEACATCIBHOCTH PA3MTHIHBIX BUAOB KICTOK.

HuKIH49HOCTD — B OHTOrCHE3¢ UMCIOT MECTO TICPHOABI AKTHBH3a-
LM U TOPMOKCHHS OTACTBHBIX (PYHKIUH, KOICOaHUE aKTUBHOCTH.

ImOpuosiorust (OT rped.3MOOUOH — 3aPOJBIII) — HAYKA, UCCICAY-
FOIIAs PA3BUTHE YCI0BEKA (M JKHUBOTHBIX) BO BHYTPUYTPOOHOM MEPHOAC
JKU3HH, 0O6pasoBaHue, PopMHUPOBAHUE OTACTBHBIX OPTraAHOB U OPTaHU3Ma
B LICTIOM.

JHAOTreHHOCTh — CYLICCTBYIOT [CHETHUESCKHE PETYIATOPHEIC MEXa-
HH3MBI, KOTOPBIC VACPKUBAIOT MPOLICCCHI POCTA, PA3BUTHS U CTAPCHUS B
onpeaenEHHbIX paMkax. BoznelictBus mro0bix (PakTOpPOB CpeIbl HE BhI-
BOJUT 3TH MPOLIECCHI 32 IPAHKULIBI HOPMBI PEAKLIHH, KOTOPBIE JUKTYIOTCS
HACIICACTBCHHOCTBIO.

INHUTEeTHANBHAS TKAHb — TKAHb, IOKPHIBAIOLIAS TEJIO U BBICTHNA-
FOIIAs €rO MOIOCTH B BUAC miacta. OCHOBHON (DYHKIMOHAIBHBIN KOM-
MOHCHT OOJBIIHMHCTBA KEIC3.
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MPOrpaMMOM U IPEAHAZHAUCHA AJISI CTYACHTOB OYHOM (opMBI 00yICHHS
takyapreTa «BHOTEXHONOTMH W BETCPHHAPHAS MCIULIMHAY, 00Ydaro-
muxcd 0o HampaeiacHuio noarotosku 06.03.01. buonorus.

Llenp u3nanus — 03HAKOMUTB CTYICHTOB C KYPCOM «300MOTHHY, B
KOTOPOM H3YHYalOT »KHBOTHBIX OCCIO3BOHOYHBIX M MO3BOHOYHBIX, HX
BHEIHEE U BHYTPECHHEE CTPOCHHE, XKU3HEACATEIbHOCTh, MHOI0OOpasue,
Pa3sMHOXKCHHUE U CBSA3M CO CPEIOH OOHTaHHS, paCIPOCTPAHCHHE, HHAU-
BUAVATBHOC W HCTOPHYCCKOE PA3BHTHE, POJIb B MPHUPOIHBIX coOOIIe-
CTBAxX M 3HAUCHUE IS YCTOBCKA.

3HAYCHUEC OCHOB M MEXAHHM3MOB PEryJISILHN OHOIOTHUYECKHX MPO-
HeccoB U (YHKIHH HCOOXOTUMO B MPAKTHUCCKOW ACIATCIBHOCTH OHO-
sKkosora. YueOHOE H3JaHUE MTO3BOIUT CTYACHTaM 3aKPCITUTh 3HAHHS OC-
HOBHEBIC TCOPETHICCKHE MTO0XKCHIH, H3IAracMbIe B IpoLiecce 00yUeHHS
Ha nekuuax. Kaxpas temMa cHaGkeHa TECOPETHUECKOW YaCThIO, KOH-
TPONBHBIMHU BOIMPOCAMH IS 3aKPCTUICHHS TEMBI.

Hayxa «3oomorus» (ot rped. {GHov — KHUBOTHOE, AOYOG — YUCHHE)
n3yvacT KUBOTHBIM Mup. COBPEMEHHAs 300JI0THS NPEACTABIIET COOOH
CHUCTCMY HayK, H3YYarOIUX JKUBOTHBIX C PAa3HBIX TOUYCK 3PCHHS. JDTH
HAVKH Pa3IHYar0TCsl 00OBEKTAMH, 324a9aMU U METOJAMH UCCIICIOBAHUH.

3amadya 00YYAIOMIETOCS CBOJUTCS K TOYHOMY OMPEACICHHIO OCO-
OGCHHOCTEH JKHBOTHOTO MHpa 14 JanbHeHmero aHanmuza. OcymecTBIsITh
TaKyl 3a1a4y MOTYT TOJBKO TC CICLHATHMCTH, KOTOPBIC BIAICIOT HE
TONBKO TIYOOKMMH TCOPCTHYCCKHUMH 3HAHHUSAMH, HO M HABBIKAMH
HAYYHO-HUCCIICAOBATEIBCKOH U mpakTriueckoil padbotsl. [IpakTukym mo
300JI0THH MOMOXKET 00YUAIOIIEMYCS, COPHCHTUPOBATHCS B MPABUIBHO-
CTH HaxXOXKICHHI WHPOPMALIUH ATl BBINOJHCHIS HHAWBUAYAIBHBIX 32-
JTAHUH.



3ansarTue 1. 30010rus 0eCcrio3BOHOYHBIX.
300J10rHs KaK HAYKA 0 ’KUBOTHBIX

He.]'ll/l 3AHATUA. O3HAKOMHUTCA C OCHOBHBIMH HAYKAMH, KOTOPBIC U3YyIArOT
300JIOTHICCKUC TUCHUIUIUHBI, H3YIUTDH POJIb )KHBOTHBIX U MPCAHAZHAICHUC UX
HA NJIAHCTC 36MJ’I}I, HU3YIHATH 3BOJHOLIHOHHBIC IMPHUHIUIIBI, ONMPCACIIHOINNC (I)I/I-
JIOTCHE3 JKHBOTHOTO MHpPA.

30010THs — HayKa O KUBOTHBIX. MICTOpHYECKH COBPEMEHHAS 300-
JIOTHA CJIOKUIIACH KAK CUCTCMa HaAYIHBIX JUCHUILIUH O JKUBOTHBIX. B 30-
OJIOTHH BBIACIIAOT, C O,Z[HOfI CTOPOHBI, JUCHUIUIUHBI, U3YIAOINUC OT-
ACJIBHBIC KPYITHBIC CUCTCMATUUICCKUC I'PYIIIBI JKUBOTHBIX, a € ,Z[pyl"OfI —
HayKU O CTPOCHUMH, ) KUSHCACATCIIPHOCTHU, PaA3BUTUH ) KUBOTHBIX, UX CBA-
3SIX C OKPYIKAIOLICH CPEAOH, 00 UX 3BOIOLUH U Ap.

K mepBoii rpymnme 300I0THUECKUX JUCITUILTIH OTHOCATCS: IPOTO-
300J10rUsA — HayKa 06 OOHOKJICTOYHBIX KHUBOTHBIX, TCIPMHHTOJIOTHI —
HAaYKa O Mapa3HTHUCCKUX YCPBIX, MATAKOIOTHS — HAYKa O MOJLTIOCKAX,
apaxHOJIOTHS — HAyKa O MAayKOOOPAa3HEIX, SHTOMOJIOTHS — HayKa O Hace-
KOMBIX, UXTUOJOTHA — HayKa O pr6aX, repncToJIOTHud — HAYyKa O 3CMHO-
BOAHBIX U MMPCCMBIKAIOIUXCA, OPHUTOJIOTHA — HayKa O INTHUIax, TCPHUo-
JIOTHA, WJTU MaMMOJIOT'UA — HAYKa O MIICKOIIMTAOIUX U AP. HpI/I‘ICM BCC
3T HAYKH OOBCIUHSAIOTCS B JBA PA3JENIA.; 300JI0THIO IO3BOHOYHBIX, H3Y-
YAIOIIYI0 BCET'O OAWH THII — XOPAOBBIX, U 300JIOTHIO OCCHO3BOHOYHBIX,
HCCIIEIYIOIIYIO BCE OCTaIbHbIE 23 THIa *KUBOTHHIX. Ko BTOpOU rpymnme
300J0THYCCKHIX JUCLIHILTHH OTHOCATCS: MOP(OIOTHS JKUBOTHBIX, H3yva-
oIIas CTPOCHUE U mpeoOpasoBanue (GOPMBI, BKIOUAOINAS TAKKE CO-
TDOAYHHCHHBIC TUCIUILUTHHBI, TAKUC KAaK ITUTOJIOTHA, THCTOJOTHA, aHATO-
MU, SMOPHOJIOTHS, U3YHAIOIIUE CTPOCHUE KIICTOK, TKAHCH, BHYTPCHHUX
CUCTCM OPraHOB, HHAUBUAYAIBHOC PA3BUTHUC, (I)I/ISI/IOJ'IOI‘I/IH JKHUBOTHBIX,
H3YYAIOINAs KU3HEHHBIC TIPOLIECCHI; 3KOJIOTHS, NCCISAVIOMAA B3aAHMO-
CBSI3U JKHBOTHBIX C OKPYKAKOIIESH CPeoit; 300reorpadus — Hayka o mpo-
CTPAHCTBCHHOM PAaCHpEICICHUH JKUBOTHBIX Ha 3eMJIC; 300J0THICCKAs
CUCTCMATHKa — HAyKa O MHOI‘OO6paSI/II/I JKUBOTHBIX H UX Knaccn(bm(a-
1Y, (PUIOTCHETHKA KUBOTHOTO MUPa — HayKa 00 HCTOPHYCCKOM Pa3BH-
THU JKUBOTHBIX.

B cooTBeTCTBHM € COBPEMECHHOM KnacCH(pUKanUel »KHUBBIX Opra-
HHU3MOB 6I/IOJ'IOI‘I/IH noApasacACTCd Ha pAd KPYNHBIX TUCITUTIINAH!



MHUKPOOHOJIOTHIO, BKIIOYAOIIYID OAKTCPHOIOTHUIO U BUPYCOJIOTHIO, 00-
TaHUKY, MUKOJIOTHIO, 300J10THI0. Ha 0OCHOBE CPaBHUTCIBHOTO U3YUCHUS
JKUBBIX OPraHU3MOB U3 Pa3HbIX LHAPCTB BBIABJICHBI UX OCHOBHBIC OT/IHU-
YHUTCIBHBIC OCOOCHHOCTH.

JKuBOTHBIM CBOWCTBCHHBI AKTUBHBIH MeTabOIN3M, OTpaHIHYCHHBIA
POCT TeJ1a U CJIOKHOS CTPOCHHUE Y BRICIITHX (OpM, 0018 JA0IIHX PA3THY-
HBIMH CUCTCMAMU OPraHOB, TAKUMHU, KaK ABUTATCIbHAM, ITUIICBAPUTCIIb-
Hasd, BBLACINUTC/IbHAA, KPOBCHOCHAA, ABIXATCJIbHAA, IIOJIOBAsA, HCPBHAA.
3HAYCHHUE )KUBOTHBIX B IPHUPOJE OMPEACIACTCS UX POIIBIO B OHOTCHHOM
KpyroBopoTte BemecTs B Onocdepe. Ecnu aBToTpodHEIC Oprann3mel (3¢-
JICHBIC PACTCHUS) — MPOAYIICHTBI OPraHUYCCKOTO BEINECTBA, TO KHBOT-
HBIC — OCHOBHBIC KOHCYMCHTBI, HUJIN HOTpe6I/ITCJ'II/I, OpPra’HnuvucCKux BC-
mects. Hapsaay ¢ rppbamMu 1 MEKPOOPraHU3MaMH KUBOTHBIC MOT'YT BBI-
MOJTHATD U POJIb PEAYLICHTOB, OCYIICCTBIISISI MUHCPATH3ALIMIO OPraHHuC-
ckuxX BemmecTB. JKHBOTHBIE COBMECTHO € APYTHMH TeTepoTpodaMu
VIACTBYIOT B HOAJCPKAHUH CTaOHIBHOCTH cocTaBa atMochepsl. B To
BpeMsI Kak aBToTpodbl o0oramarT atMochepy KHIOCPOI0M, HEOOX0aH-
MBIM A4 AbIXaHHA 6OJ'II>H.II/IHCTBa JKUBBIX OPraHU3MOB, I‘CTepOTpO(be
BBLICIAIOT B OPOLIECCE OBIXaHUS YIJEKUCHBIA ra3, UCIIOIb3YEMBIN pac-
TeHUAMHU 11 GoTocuHTe3a. TakuM 00pa3oM, pPacTCHHS CBABIBAIOT U
HAKAIUTHBAIOT COJHECYHYO SHCPTHIO B JOPME OPraHUICCKOTO BEIICCTBA,
a »xuBOTHBIC e¢ moTpedsiroT. Ho O¢3 reteporpodos He Gbio Obl quHa-
MHYECKOTO PABHOBECHS OPTaHUUECKOTO BEINECTBA B OHOChepe, COOTHO-
LICHHST KACIOPOJA U YIVICKHCIIOTO Ta3a B arMocdepe, 30IbHBIX JIICMCH-
TOB B MOYBE. Takoe B3aUMOACUCTBHE aBTOTPOQHBIX U IeTCPOTPOPHBIX
OpraHu3MoB B Ouocdepe — pe3ynbTaT UX CONMPSKCHHOU 3BoTIONMH. Be-
JIUKA POJIb KUBOTHBIX, KaK U paCTCHHﬁ, B HAKOIUICHUU U KOHICHTPAITUU
MHHEpaIbHbIX BewecTB. JKuBoTHEIC-canpodaru y4acTBylOT B mepepa-
6OTK6 U MUHCPAIU3AINU OPraHuvICCKUX OCTATKOB Ha AHC BOAOCMOB U
UTPAIOT CYIICCTBCHHYIO POJIb B TOYBOOOPA30BAHHUH.

Pasﬂooﬁpasne JKUBOTHOI'O MHPA U €ro pacnpeacjicHue Ha nJjiaHeTe
Bcee JKUBOTHBIC, HACCIIAOIIUC HAINY IUIAHCTY, COCTABJIAKOT CC KU-

BOTHBIH MUp. BHAOBOH COCTaB KUBOTHOTO MHUPA 3EMJIH H3YUCH CIIC HE
B momHO# Mepe. [lo cpexrrM JaHHBIM, B HACTOSAIIEC BPEMS HU3BCCTHO



OKOJIO 2 MJIH. BUJOB >KHBOTHHIX. Ho Ko knaccu(ukaiys HeIHE )KHUBY-
IUX BUAOB OyJCT 3aBCPIICHA, YUCIO BUAOB OYACT MPUONMKATHCI K
4 muH.

B 3oon0orun npuHATO KNaccH(pUITUPOBATE JKU3HEHHBIC (HOPMBI JKH-
BOTHBIX Ha COTIOAYHHCHHBIC KATETOPUH, TOAOOHO HEPAPXHUU TAKCOHOB B
(PUITOTCHETUIECKON CHCTEME .

JKuBoTHBIX, OOUTAOLINX B BOJOCMAX, TIOAPA3ACTSAIOT HA KPYITHEIC
KaTETOPUH JKU3HCHHBIX ()OPM IO IPUCTIOCOOICHUSM K OOUTAHHIO B pa3-
HBIX Apycax U OHOTCOLICHO30B:

HeHCTOH — OOUTATEH MOBEPXHOCTH BOJBL;

IVIAHKTOH — NIACCUBHO MEPEIBUTAOIIUCCS HITH «TIAPSILIHE) B TONIIE BOABL
HEKTOH — aKTHBHOIIABAIOLIHC YKHBOTHBIC

OeHTOC — OOUTATETIH JHA BOJOCMOB.

PacnpeneneHue KUBOTHBIX HA IUIAHETE CBA3AHO C LICHTPAMHU HX
MPOUCXOXKACHUS, HCTOPHCH PacCeNeHUs U MOTIHHACTCS IPUHLUITY Te0-
rpaduUecKol 30HATBHOCTH, 00YCIOBICHHON KIMMATHYCCKUM I'PaJIHCH-
ToMm. Paznuund B coctase (payHBI OAHOTO MIHUPOTHO-KIUMATHICCKOTO 10~
gca ONMPEICIHIIOTCH TeorpadUuUCCKUMH MPErpagaMy, NPHBOASIIUMU K
H30JSLIH )KHBOTHBIX HA Pa300IIECHHBIX TEPPUTOPHSIX.

I'eonoruyeckasi HCTOPHS JKHBOTHOI'0 MHPA

KusoTHBII MHp HaIeH MIIAHETH — PE3YIIBTAT ATHTESIBHON IBOITIO-
un. [IpsaMbiMH [OKa3aTeIbCTBAMU 3BOTIOLMH CIYKAT HCKOMACMBIC
OCTATKH JKUBIIUX PAHES KUBOTHBIX, KOTOPBIC COXPAHWIHCH B CIOSMX
3€MJIH PA3HOTO MCTOPHUUECKOTO BO3PacTa.

ITo mocne AHUM JAHHBIM FEONOTHH, BO3PACT HAIIEH MITAHCTH UCUUC-
ageTcs 5-5,5 mapa. mer.

[lepBbic creap! )KU3HHE (MOJNCKYIAPHBIC HCKONIACMBIC OT YKHU3HEE -
TENBHOCTH OAKTCPUH H CTPOMATOIMTHI OT OKAMCHEBIIHMX LIHAHOOAKTE-
puil) OTMEUANOTCS B IIACTAX 3EMJTH BO3pacToM B 3-3,5 mupa. aer. [loss-
JCHUC SYKAaPHOT AATHPYCTCI BO3pacToM 0kojo 2 mipa. yet. [lepric
MHOTOKJICTOYHBIC YKHBOTHEIC MOSIBUINCH MPUMEPHO OKOO 1 Mipa. ner
Hazad. VX manmpHeHmas 3BOMIONM IIPUBEA K PacBETY LAPCTBA )KUBOT-
HeIX. [laneoHTOIOraMu MPUHATO TMOAPA3ACICHHE HCTOPHUH Pa3BUTHS
3eMid Ha JABE SMOXHU. TOKSMOPHUHCKYIO M COBPEMCHHYIO, HAUMHAIOLILY-
10cst ¢ kemOpus (tadm. 1).



Tabauna 1

["eoxpoHonornyeckas Tabaumna

Hauamo
Opa Ilepuo TIepuoJa
p PHO Crams pa3BUTHS OPraHUUECKOIO MUpa U0,
(rpymma)|  (cuctema) MIIH JIET
Hazaj
.. |JKuBOTHBII U pacTUTENBHEL MUP OITM30KK
UeTBepTUUHBIH 2
. COBPEMEHHOMY, TIOSIBIIEHUE YENIOBEKA
Kaitaoso —
tickag | T1COTCHOBRIA |IHTCHCHBHOE Pa3sBHTHE MICKOIIUTAOMIIX, 26
- _ |pacuBer ¢ops! u dayHbI IOKPHITOCEMEHHBIX, 7
AMCOTCHOBBI | 5ot 1103B0HOMIbIE GTH3KH K COBPEMEHHBIM
PasBrre KpyIHBIX IIpecMBIKAIOIINXCS, Ha CYIIIE,
MenoBott  [mosBeHMe QIOPHI TOKPHITOCEMEHHBIX, B MOPSX 137
pa3BUTHE AMMOHUTOB.
Pac1ser ruraHCKUX IIpecMBIKAIOIIMXCS Ha CYIIE,
Mesozo 9
Hickas Opcexmit u QIOPHI ToToceMeHHBIX. [osIBIeHue TeTaronprx 195
SIIEPOB U UL Pa3BruTre GeleMHUTOB.
PacripocTpoHenue Ha3zeMHBIX GopM
TpuacoBrit  |mpecMbIkaromux. Pazsutie Goratoit Gropst 240
TOJIOCEMEHHBIX
IlosBNeHnE IPpeCMBIKAIOIIMXCS, IMUPOKOE
9 acIIPOCTPOHEHUE KPYITHBIX 3€MHOBO JHBIX.
Ilepmckmit pactipoctp by 285
IlosBneHnE ronoceMeHHEIX pacTEHNUE,
BBIMHPAHUE IUIEYECHOTHX.
KamernnoyronsH [PacBeT dayHb! 3eMHOBOHBIX. Paciper 360
13151 IUIayHOBUTHBIX ITAIIOPTHUKOBBIX pacTEHUH.
TTaneoso 3 IlosBneHNE HaCEKOMBIX U )
Sexas JIEBOHCKHIT  [36MHOBOJHBIX,pa3BUTHE HA3EMHBIX PACTEHUM. 410
PazHooOpasHas dayHa KOPaIUIOB U INIEUCHOTUX
Cunypuiickuii |Ciiesbl Ha3eMHOM KU3HU, TIEPBhIE PHIOHL, 440
Op/I0BUKCKHi pazHooGpasHas gayHa pakooGpasHbIX
IUIEYEHOTUX U KOPAILIOB. 500
KemOpriACKHi ([ TpyMervBHbIe GOPMBI IPOCTEHIIHX [NIEUEHOTHX 570
U TpeIoOUTOB, Pa3BUTHE BOJOPOCIICH.
Tooteno ITupoxoe pacmpocTpaHeHHE
poTep - BOJIOPOCTIEH, TIOSBIIEHUE IIPOCTEHUITIX 2600
30McKast
OPraHu3MOB
Apxeo3so bonee
- - OcTaTKU OPraHUYEcKOr0 MUpa HE U3BECTHEL
Yickas 2600




IBOJIIOIHOHHbIE NPHHIHIIBI,
ompeaeJsIrOIIHe (PUIIOreHe3 :KUBOTHOI'0 MUPa

OCHOBBI COBPEMCHHOH TCOPUU DBOJIOLIUN 3aT0XKHI AHTJIHHCKHI
yuensrid U. Jlapsun (1809-1882), kotopeiii mokasai, 4To aJanTHBHBIN
(MpUCIIOCOOUTENBHBIN) XapakTep PBOTIOLMU ONPEACICTCS OCHOBHBIM
JBIDKYIIUM (haKTOPOM — €CTECTBEHHBIM OTOOPOM, HIH NEPCKHUBAHHEM
HaubOJICEC MPUCIIOCOOICHHBIX OPraHu3MoB B OoppOe 3a ku3ub. Co-
[JIACHO JAPBHHU3MY, MPEATIOCHLIKON YBOTIOLIHH SIBISICTCS HACICACTBCH-
Hasi U3MCHYHUBOCTh OPraHHU3MOB, & JCHCTBYIOLIHHA B MOKOJICHHSIX SCTC-
CTBEHHBIH OTOOP MPEOOPA3YeT BHAB M HAKAILIMBACT AAANTHBHBIC NPH-
3Haku. K cepeanne XX B. oopMHIach CHHTETHUCCKAS TCOPUS IBOIEO-
uuu (CTD) Ha Oa3e mapBUHU3MA U JOCTHKCHHUIA B 00NACTH TCHCTUKU H
sKkoa0rud. [1pu 3TOM 3HAYUTEIBHO PACIIMPHIINCH IPESACTABICHHMS O (ak-
TOPAax BOJIIOLUH, NPEOOPA3YIOUINX reHOPOHT MONYILILHN BHAQ H IIPH-
BOSIIIMX K MHKPOIBOIOLIHH BILTOTE A0 0Opa3oBanus HOBbIX BUa0B. Co-
[JIACHO HOBBIM KOHIICIILIMSIM, TSTICPh BBLACISIIOT Ipymnmy (pakTopoB 3B0-
JIOLUH, KOTOPBIC M3MCHSIOT F¢HO(OH MOMYJSLHA HE HAMPABICHHO,
CIy4alHO (MyTaLHH, KOMOHHALMH, TICHCTHKO-aBTOMATHYCCKUC IMPO-
LICCChI, U30/IALMs), U (haKTOPBI, ONPSACAIONING AAANTUBHYIO Hampas-
JCHHOCTH 3BOJIIOIHK (0OpPhOA 32 CYIISCTBOBAHUE U CCTCCTBCHHBIA OT-
60p). DBOMIOLMS KPYITHBIX CUCTEMATHUCCKUX TPYII MOIYIHIA HA3Ba-
HHC MaKPOIBOJIIOLHH, B OTJIMYHE OT BHYTPUBHUIO0BOH AuddhepeHumanmm
MONYJBILHNA — MEKPO3BOTIOLHMH. DUITOreHNsI )KUBOTHOTO MUPA OTPAXKACT
MPOLIECC MAKPOIBOIIOLMH. PacCMOTPHUM COBPEMCHHBIC MPUHLIKIIBL U 3a-
KOHOMCPHOCTH MAaKPO3BOJIIOLIMH, KOTOPBIC CICAYCT UMETh B BHAY MPU
H3YYCHHU TUIIOB KUBOTHBIX U UX (DHIIOTCHETHUCCKUX OTHOLICHHH.

1. O6pazoBaHre HOBBIX CHCTCMATHYCCKUX IPYIII IPOUCXOIUT Y-
TEM OuGepeeHyil — UICTOPHICCKOTO MPOLIECCa PACXOKACHHMS IPU3HAKOB.
JIMBEepreHIms IPUBOAUT K PA3HOOOPA3HIO BUAOB M 0OICEC KPYITHBIX CH-
CTEMATHYCCKHUX IPynil. B pesynprare AUBEpreHUHH MOXKET 00pa30OBbI-
BaThCs HE ABE, a 0osiee hopm. B 3TOM Ciiyuac UCOIb3yeTCs TSPMUH «pa-
Jauanis. YacTe NPHU3HAKOB B PA3HBIX CHCTEMATHUCCKHUX TPYIIIAX MOKET
BO3HHKATh MyTEM Mapasiean3mMa win KousepreHuun. [lox napamnenus-
MOM TOAPa3yMEBAIOT HE3ABHCHMOC MPOUCXOKICHHE CXOIHBIX MMPU3HA-
KOB Ha 6a3¢ TOMOJIOTHYHBIX, T. €. OOIIKX O MPOHCXOKACHHIO, OPraHOB
WITH CTPYKTYP (POFOLIHEC WK IJIaBATCIbHBIC KOHCYHOCTH V PA3HBIX MIIC-
KOIIUTAOIIHNX), & M0 KOHBEPTCHLUHCH — CXOACTBO, BO3HHUKAIOIIEE HA OC-
HOBC AHAIOTMYHBIX OPraHOB, PA3HBIX MO MPOHUCXOKACHUIO (KPBLIbs



NTHL ¥ HACCKOMBIX). [lapaienu3m 1 KOHBEPIEHUNS CHIDKAIOT Pa3HOo00-
pasue BUIOB, HO 00CCIICUNBAIOT YBEINUCHUE YUCIA CXOMHBIX aJANTHB-
HBIX THIIOB (KH3HCHHBIX (opM), 3PPEKTUBHO HCMIOIB3VIOIIMX TC HIH
HHBIE SKOJIOTHUCCKUE HULIH.

2. CucteMaTHIeCKUe IPYIIBI (PO, OTPSLA, KJIACC, THUIT) HMEIOT Ipe-
HMYILIECCTBCHHO MOHO (PUJICTHUYECKOE MPOUCXOKACHUE. Mownoguaus —
MPOUCXOXKACHHUE OT OOLIETO MPEIKA. ITOT MPUHLUI BHITCKACT U3 MOCTY-
Jara; TakKCOH (CHCTEMATHUCCKAs TPYINA) — 5TO TCHETHICCKH POACTBECH-
Has TPYMIA BUIOB, T.€. UMEKOIIAs o0tiero npeaka. [onuguiua — obpa-
30BAHMC CXOMHBIX TPYII )KUBOTHBEIX MYTEM MapalICIN3Ma MPUBOIUT K
(hOPMHPOBAHHUIO CXOIHBIX JKU3HCHHEIX (DOPM B CECTPHUHCKHX TAKCOHAX.

3. B mpouecce sBomronmu 00pa3oBaHIe TAKCOHOB COMPOBOKAACTCS
(hOpMHPOBAHUEM KHU3HCHHBIX GOpM, WIH MOPGO- IKOIOTHUSCKUX TH-
noB. Hepenko HaO/1r0Aa€TCS apaieiuaM KU3HCHHBIX (POpM B pasiud-
HBIX CHCTEMAaTHYCCKHX Irpymmax. Hampumep, cpeau Ha3eMHBIX MO3BO-
HOYHBIX JKHBOTHBIX, OTHOCSIIUXCS K PA3HBIM KIIACCaM, HEMAJIO CXOJHBIX
SKU3HCHHBIX (opM (OCTaOIIHE, JCTAOIINE, TA3AIOIINE, POIOIIUE H IPY-
rve Gopmer). Ho CYIIECTBYIOT M VHHKAITBHBIC KU3HCHHBIC (PopMBI, Xa-
PaKTEPHBIE TOJIBKO JJIs1 ONPEACICHHON CUCTEMATHUECKOU TPYIIIIHL.

4. DBomronMs XapaKTePU3yeTCs ANANTHBHOH HANPaBICHHOCTHIO.
Bronoruueckuii mporpecc B pa3BUTHH CHCTEMATHYCCKHX TPYII — 3TO
aJanTHBHAS JBOJIOLS, NPHUBOAAIAS K mpouseTanuio. Kpurepusamu
OHOIOTHYECKOrO MPOrpecca TAKCOHA CIY)KAT: BUAOBOC pasHooOpasue,
BBICOKas YHCICHHOCTD, ITUPOKHH CIICKTP 3aHUMACMBIX 3KOJTOTHICCKUX
uutr. A, H. Cesepuos (1939) Bbrae/isi1 CICAVIONIHE OCHOBHBIC Ty TH OHO-
JIOTHYECKOTo mporpecca: apoMopdo3, HAHOAJANTALNI U ACTCHEPALHSL.
Apomophoz, win Mopdoduzronoruueckuii mporpece, — 31o nyth Gop-
MHPOBAHUS MPOTPECCUBHBIX VHHUBEPCAIBHBIX aJaNTalMd OPraHH3MOB,
MOBBIIIAOIIUX WX OOIIYI0 OPTaHU3ALMIO U JKU3HECTTIOCOOHOCTb.

WNanoamanTtanms — 310 NpHOOPETCHHE B MPOLIECCE IBOTIOLUH YaCT-
HBIX TPHCIIOCOOJICHUH, JAOIUX NPEUMYINECTBO OPraHU3MaM B KOH-
KPETHBIX 3KOJIOTHYCCKUX YCIoBUAX. Hampumep, pasHeie oTpsabl NTHL
OTIMYAIOTCS MPEXKIC BCETO CTPOCHUEM KIIFOBA, KPBLIBEB, HOT, UTO 00ec-
MCYMBACT UM CYLICCTBOBAHUC B OMPEACICHHBIX OHOTOMAX U MO3BOJSCT
BCCTH Pa3HBIA 00pa3 KU3HM.

Hereuepanmst, wim MOphOPHU3HOIOTHUSCKUN PErpece, MPeacTaB-
JseT cOOOU MyTh 3BONIOLMH, MPUBOASIINHA K PEAYKIIMHA HCKOTOPHIX Op-
TaHOB B CBS3H C MAJONOABIDKHBIM HIH MApa3UTHUYCCKHM 00pazoM
xkuzau. M. W, IImansraysen passun yuenue A. H. CeseproBa o myTax



OHOJOTHUSCKOTO MPOrpecca U Jaji ux 0onee ApoOHY O KIacCu(DUKALIMIO
(apomopdos, ammomopdos, Teaomopdo3, rurnepmopdos, runomopdos u
karamopgo3).

5. ®UIOrCHETHYCCKOS N3MCHEHHUE T'OMOJIOTHYHBIX OPraHOB MPOUC-
XOTUT OT UCXOTHOTO (TIC3MOMOPGHOr0) COCTOSHUS Y TIPSIKOB K 3BO-
JEOLIMOHHO TPOJBUHYTOMY — dnOMOp@HOMY (TEPMHUHOIOTHS XCHHUTA)
COCTOSIHUIO V TIOTOMKOB. CpaBHUTEIBEHO-MOP(OIOrHIECKOE H3YUCHUC
TOMOJIOTHYIHBIX OPTaHOB V JKUBOTHBIX MMO3BOJIMIIO YICHBIM CHOpMYITH-
POBATh MPHHLMITH (PHIOTCHETHYCCKOTO H3MCHCHUS OPTAHOB.

6. Oprasnsm >KHBOTHOTO 3BOJIOLMHOHHPYET KaK LEJI0C. JBOTIOLHSI
NPUBOANUT K OOPA30BAHHMIO HOBBIX CHCTCMATHYCCKHX TPYIIL, H B IPO-
LIECCE DBOTIOLUH BHAOB COBCPIICHCTBYCTCS OPraHU3M JKUBOTHBIX, €TO
opransl ¥ GpyHKUKH. Bee wacTu opranusma GyHKIIHOHATBHO B3aUMOCBSI-
3aHbI U HAXOASATCS B KOPPCIATHBHOMN 3aBUCHMOCTH. M3amMeHeHHE 0aHMX
OPraHoOB B 3BOJIIOLMH BEACT K M3MCHCHHIO APYTHX. 3AKOH KOPPEISITHB-
HOH n3MeHIHBOCTH ObLIT BricpBeie chopmymuposan Y. lapsuHoM.

7. B mporiecce 3BOMIOIMN M3MEHAIOTCS MHAWNBUAYAIBHOE Pa3BUTHE
OpraHu3MoB (OHTOTCHE3) U JKU3HCHHBIN LUK/ BUAA. B OHTOrCHE3e mpowc-
XOZAT POCT, PA3BUTHE OCOOH, YIACTHE B PA3MHOMKCHHH, MOCTCIICHHOE OT-
mMupaHue. /Ku3HeHHbIi YUK — ITO UAKIHICCKH OBTOPSIFOLIAICS ICPHO. B
PasBUTHH BHIA MCIKIY JBYMS OTHOUMCHHBIMH (hazaMu pasBUTHS.

8. CooTHOLICHHE WHIMBUAYAIBHOTO H HCTOPHUCCKOTO PA3BUTHS
BHJIOB OTPAXKACTCSI B OMOTCHETHICCKOM 3aKOHE, BIICPBBIC CHOPMYIHPO-
BanHom @. Mromepom (1864) u J. I'exkenem (1866).

9. JBonroLus BUIOB MPOUCXOIUT CONPSIKEHHO B COCTaBE OMOLICHO-
30B. PesyapTarsel CONPsKEHHOM, HITH KOQJATHBHOM, 3BOJTIOLIMH IPOCIIC-
JKHBAIOTCS B OHMOLICHOTHYCCKHUX B3aMMOOTHOIICHHAX MCKAY BHAAMH:
XHIIHAKAMH | UX KCPTBAMH, MMAPA3UTAMH U X035ICBAMH, Y CHMOHUOHTOB,
KBapTHPAHTOB, MCIKAY LIBETKOBBIMH PACTCHUSIMH M HACCKOMBIMHU-OTIBI-
JUTEISIMH | T.I1.

3a;1a1—me. I/ISquTb METOAHUKY BbINOJHCHHSA 300/I0rHYECCKOIro
PHCYHKA.

HOpfl).IOK BbINOJTHEHUSA . TIOCJICAOBATCIbHOCTD BBINIOJIHCHUA PHU-
cyHka. JIroOoH pHCYHOK HAYHMHACTCS C HAHCCCHHS B a1bOOM KOHTYPOB
paccmarpuBacMoro o0bekTa. 3arem ¢1ad0 KapaHJaoM HAMEIASTCS TO-
JOXKCHHUE PA3HBIX OPTraHOB (IPU 3TOM CIICAYET COOMOAATh MPOTIOPLIUN),
U YK€ IMOTOM HACT OoJee moApoOHas MPOPUCOBKA OTIACIBHEIX OPraHOB
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Ecnu 0603HaueHNI MHOTO M Ha MOJSX PHCYHKA UX TPYAHO NIOMECTHUTD,
TO OKOJIO BBIHOCHBIX THHUHCIECAYET MOCTABUTh HU(GPBI K OTACIBHOM KO-
JOHKOH JaTh MOsCHEeHws. [IpuMeHeHHe LBETHBIX KapaHIAINCH JKemna-
TENBHO TONBKO B TEX CIYYAAX, KOTJ2 MEPEAACTCS €CTECTBCHHA OKpacka
»kuBOTHOTO. Kasknomy mzyuacMoMy OOBEKTY MPEAIICCTBYET YKA3AHHC
€ro CUCTEMATHYECCKOTO MOJOXKCHUS, MPHIECM KaK TAKCOHBI, TAK U CaMH
OOBEKTHI 3AITUCHIBAIOTCS K HA PYCCKOM, M JIATHHCKOM s3bIkax. Jms nma-
OopaTopHbIX pabOT AOMKEH ObITh OTACIBHBIN a71b0OM U3 IIOTHOM OCII0H
HEJIMHOBAaHHOH OyMart, XOpouo MEPeHOCsIIeH CTHpaHue JacTukoM. B
padouem anbOOME CTYICHTA, B OCHOBHOM B BHIC PHUCYHKOB, JOJDKHBI
OBbITh MPEACTABJICHB! BCC BEIMOJHCHHBIC MM Ha Ta0OPATOPHBIX 3aHITHAX
padboTHI.

KonTtposbHbie Bonpocel
1. Kakue Hayku H3y4ar0T OCCIO3BOHOYHBIX KHBOTHBIX ?

2. KakoBO HA3HAYCHHUE, TCOIOTHUCCKOM HCTOPHH JKHBOTHOTO MHpA?

3. B 4eM 3aKIOYAeTCH CYMBHOCTD PACHPCICICHASA OPTAHH3MOB HA IUIAHCTC,
TMPUBCINTS MPHMEPHL.

4. Kakue mpu3HAKH OTIHYAI0T OCCIO3BOHOYHBIX )KHBOTHBIX, OT TIO3BOHOYHBIX.
5. Yto Takoe cuctemarnka? Kakoe 3HAUCHHE HMECT 3Ta HAYKA IS 300I0THH?
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3ansaTue 2. lloauapcreo OaHokjerounsie. Tun npocreimue

Ilesn 3aHsITHSI. OCBOWUTH OCHOBHBIC TMPH3HAKU THIIA MPOCTEHIIHX, KOTO-
pBIc BKIFOUArOT HeThipe Kiacca: Capromosbie, JKrytukonocus! 1 COPOBUKMY,
H3YYHTH 0COOCHHOCTH CTPOCHUS W PA3MHOKCHHS IPOCTCHINIX.

O0opyroBanme: MHKPOCKOI, HPSAMCETHBIC CTCKIA, (DH3HOIOTHUCCKHH
pactop (NACE 0,9%), mmartes, MOKPOBHBIC CTCKJIA, TOCYAa CTCKIITHHAS TCM-
HAsg, BOJA PEYHASI WM HE XJIOPHUPOBAHHAS, OYMAXKHBIM CKIIAJYaTHIH (PHIBTD,
CHHPTOBKH, MAPKEPHI IO CTEKIY, MPOOUPKHU, W HOKHHIIBL.

K noamapcTBy 0THOKIIETOUHBIX OTHOCAT KHUBOTHBIX, TENIO KOTOPBIX
COCTOUT M3 OJHOU KJICTKH. MOP(OIOrHuecKr OHU CXOMHBI ¢ KJICTKAMH
MHOTOKJICTOUHBIX KHBOTHBIX, HO (DU3HOJIOTHYCCKH OTIUYAIOTCH TEM,
YTO KpOME OOBIMHBIX (PYVHKIMN KICTKH (0OMEH BEIIECTB, CHHTE3 OeiKa
U Ap.) OHH BBHINOIHAKOT (YHKIHH LIETOCTHOrO OpraHusMma (IHUTaHue,
JBIJKCHHE, Pa3MHOXCHHE, 3allUTa OT HEONArompHATHBIX YCIOBUI
cpeapl). OTaenpHble GYHKIUM Y MHOTOKIETOYHBIX OPraHU3MOB BBITION-
HAIOTCSA CIIENMATBHBIMHI OpraHaMH, TKaHAMH WIN KJIETKaMH, a V OJHO-
KICTOYHBIX, (PYHKIMH OPraHu3Ma BHITIOTHAIOT CTPYKTYPHEIC SICMEHTHI
OIHOM KJIETKH — OpraHeiutbl. JleJeHne KIeTOK Y MHOTOKIETOUHBIX JKH-
BOTHBIX NPUBOJUT K POCTY OPTAHHU3MA, a V IPOCTEHIIHX — K PA3MHOKE-
HU1O. JKHU3HEHHBIN UK TPOCTCHINNX CKIAABIBACTCS U3 (a3 pasBHTHS C
OJHOKJIETOYHON OpPraHHu3auyei, a y MHOTOKJICTOUHBIX YEPEAYIOTCA OA-
HOKJICTOUHBIC (ha3bl PA3BUTHS C MHOTOKJICTOUHBIMH.

Tun Brrouaer vetbipe knacca: Capkoaossie, XKryrtukonocusr, Mu-
¢y3opun u CopoBUKH.

OOmias xapaktepuctuka npocreumux. [lpocrefimue mupoko pac-
MPOCTPAHEHBI B Pa3muUHbIX cpeaax. bompimmHeTBO MpocTeimux — oOura-
TeTd MOpEH W MpecHBIX BOA. HekoToprie BHABI OOHTAIOT BO BIKHOM
rouse. MHOXKECTBO MPOCTEUIIIX MAPAUTHPYIOT B APYTHX OPTaHU3MaXx.

CTpocHHE KICTKHM HPOCTCHIINX XapaKTCPU3YETCS BCCMH OCHOB-
HBIMH TIPU3HAKAMH KIETOYHOTO CTPOSHUA dykapuoT. Kiretka mpocreii-
MIFX TAITAYHA I 9YKaPHOTHBIX OPTaHU3MOB U COCTOUT U3 IUTOILIA3MBI
Y OJHOTO WM HECKONBKHX saep. Llurommazma orpaHumueHa CHapYKH
TpexcioHoh MemOpanoi. O0mmas TomuHa MeMOpaHbl OKOJI0 7,5 HaHO
MukpoH (1 am = 10°° mm). B rorniasme mpocTeHImX pasanyaroT HapyK-
HBIH, GoJice MPO3PavHBIA U ITOTHBIN CI0H — 3KTOINIA3My H BHYTPCHHHH,
3CPHUCTBIN CIIOW — 3HIomIasMy. B sHIommasMe COCPEIOTOUCHBI BCE
OCHOBHBIC OPTaHEIIbl KIETKH: AP0, MUTOXOHIPUH, PHOOCOMBI, TH30-
COMBEI, PHAOIIIA3MATHICCKAs CCTh, anmapat [ onpmxu u qp. Kpome Toro,
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V MPOCTCHIINX HMEIOTCH OCOOBIC OPraHEIUIbl: OMOPHBIC, COKPATHTEIb-
HbIC (HUOPUIITEL, MUIICBAPHUTEIBHBIE H COKPATHTEIBHBIC BAKYOIH U JP.

Anpo moxpeiTo ABYCNOiHON MeMmOpaHo# ¢ mopamu. BayTpu sapa
HAXOMUTCS KapuoIia3Ma, B KOTOPOH pachpeAciCHbl XPOMATHH H S-
PHIUKH. XPOMATHH MPEACTABIICT COOOH AECIMPATH30BAHHBIC XPOMO-
comsl, cocrosimmne u3 JJHK u OenaxoB tuma ructonoB. SAapeiiuku mo-
no6HBI pudbocoMaM U coctoaT u3, PHK u 6enxos. SAnpa npocteiimmx
pa3HooOpasHel Mo cocTaBy, Gopme, pazMepam. Y MPOCTCHINNX MOKHO
BBIJCJIUTh 0COOBIC (DYHKIHOHAIBHBIE KOMIUICKCH OPraHe, KOTOpPBIC
COOBTETCTBYIOT CHCTEMAaM OPTraHOB M TKaHEH MHOrokneTouHwx. [lo-
KPOBHEIC H OTIOPHEIC OpraHeuibl. YacTe BHAOB OJXHOKIETOUHBIX HE 00-
7aacT MOKPOBHBIMH M OMOPHBIMH cTpykTypamu. KneTka Takux mpo-
CTCHIIMX OTPAHUYCHA JTHIIb MATKOU [IATOIIIA3MATHICCKOW MEMOPaHOH.
K omopubiM 0OpazoBaHusiM OTHOCUTCS eie U ckeneT. CKeaeT mpocTeii-
LIMX MOKET OBITh HAPYKHBIM (PAKOBHHA) HITH BHYTPCHHUM (CKEIICTHBIC
Kamncymbl, Urmbl). PakoBHHA BBLACTSICTCS SKTOIIA3MOM KJICTKU, U NPH
3TOM 00pa3yeTcss BHEKICTOUYHOE 00pa3OBaHUE, MMCIOINEE 3alIHTHYIO
¢dyHkuuo. BHyTpeHHHi ckenet o6pasyercs B sHA0MIIa3ME KiIeTkH. Dop-
MHPOBAHUE CKCIETHBIX KANCYJ U UIJ NPOUCXOAHUT MyTeM OHOKpUCTATI-
muzanpi. CkeneTHbIe 00Pa30BaHUs COCTOAT U3 OPTaHHYSCKHX W MHHE-
pambHBIX BewecTB. Yare BCero CKEIeThl MPOCTCHIMNX BKIOYAIOT Kap-
oonar kampuus (CaCOsz) wmu okcuna kpemuus (Si02), pexe cymsdar
crponrus (SrSO.).

JApurarejbHbIe OpraHe b

Haubonee npuMuUTHBHBIM COCOOOM JBIKCHHS YV MPOCTEHIINX
MOJKHO CHHTATh aMEOOUAHOE NBIDKCHUC HPU MOMOIIH JTOKHBEIX HOMKCK,
wn ncesaonoani. [lpu atom 06pasyrorcs ocobbie BRICTYIBI KICTKH, B
KOTOPBIC MEPETCKACT LUTOIIA3MA. TakHe OpraHesibl BHKCHHUS MPH-
CYLIM OJZHOKJICTOYHBIM C HEMOCTOSHHON (opMoit Tena. bonee croxuoe
JBIKCHUE CBOMCTBEHHO MPOCTEHIINM, UMEIOIUM B KAUECTBE OPraHel
JBWKCHHS JKI'VTHKH WMH pPecHUYKH. CTPOCHHE JKIYTHKA M PECHUYCK
cxonHO (puc. 2). Kaxapii ;KryTHK CHapy?KH TOKPBIT TPEXCIOHHOH 1TH-
ToIIa3MaTHIeCKO MeMOpanoil. BHyTpH KryTHKa UMEIOTCS (PUOPHILIBL:
JBE LICHTPATBHEIC U ACBATH ABOHHBIX nepudepuucckux. Krytuk xpe-
MUTCS B LUTOILIA3ME NPU MOMOINYU (a3aTbHOTO TEJIbIA — KHHETOCOMBI.
OOBIYHO >KTYTHUKH HPOU3BOJAT BPAIIAIOLICE JBIKCHUC, 4 PCCHHYKH —
rpednoe. KryTukn cBOUCTBCHHBI KI'YTUKOHOCIIAM, & PECHUYKH — HHPY-
3opusiM (puc. 2).
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[Tpu canpoduTHOM criocobe MUTAHHUS MUIIECBAPUTEIBHEIC BAKYOIH
He obpasyrorcsa. OQHaKO H3BECTHO, YTO MHOTHE MPOCTCHUIINE MOTYT 3a-
[JIATHIBATh KUAKOCTh YEPE3 BPEMCHHOC BITYMBAHUEC MEMOPAHBI — 0CO-
Oyi0 BopoHKyY. Takoe MOIIOMICHNE KUIKOCTH HA3BIBACTCS MUHOLHUTO-
3om. HekoTtopsie BHaBI 00/1a1aF0T CMEIITAHHBIM TUIIOM HUTAHUS (MUKCO-
TpodEI).

OpraHe/isl BeIASICHUS U OCMOpery. siiud. Beraenenue u ocmope-
TYJSLUS OCYLICCTBISIOTCS Y MPOCTCHIINX COKPATHTCIBHBIMH BaKyo-
vy, OHH UMEIOTCS TONBKO V MPECHOBOIHBIX ()OPM M OTCYTCTBYIOT V
MOPCKHX H Mapa3sHTHYCCKUX BHIOB, KUBYIIUX B H30TOHUYCCKOH cpeae.
Beigenenue npoaykTos o6MeHa IPOUCXOIUT Y OOTIBIIHHCTBA NPOCTEH-
LINX YEPe3 MOBEPXHOCTh KICTKH, & TAKKE YePE3 COKPATHUTCIBHYIO BAKY-
oIk, ecii oHa nMeeTcs. OcoOBIX OpraHeNn AbIXAHUS Y HUX HET, U OHH
MOTJIOLIAIOT KUCIOPO YePE3 KIACTOUHYIO MEMOpaHy.

AnepHelii anmapar COCTOUT U3 OJHOTO HJTH HECKOIBKUX saep. SAapa
PEryIHPYIOT OOMCHHBIC MPOLECCH KICTOK MPOCTCHIIHMX U obecreyn-
BAIOT Pa3sMHOKEHHE. SAnpa mpocTelmux BapbupyIOT 1o opme, uncny,
IUTOUTHOCTH, (PYHKOUAM. Y HEKOTOPBIX MHOTOSIACPHBIX MPOCTCHIINX
Pa3UYaloT JBA TUIA SACP: TCHEPATUBHEIC W BETCTATUBHBIC. JTO SIBJIC-
HHE TIOJYYNJIO HA3BAaHHUE AACPHOro aAvamusma. BereratusHble sapa pe-
T'YJIUPYIOT BCE )KU3HCHHBIC TIPOLICCCHI B KJICTKE, 4 TCHEPATUBHBIC VUACT-
BYIOT B IIOJIOBOM IPOLIECCE.

Tumel pasMHOXKEHMSI MPOCTCHIINX paszHooOpa3Hel. MM CBOM-
CTBCHHO OECIoNoe W MOJIOBOE pasMHOXKeHHUE. becnonoe pazMHOkeHUE
OCYILECTBIACTCS IyTEM JACICHHS KIICTKH Ha ABE HITH MHOXKECTBO KIICTOK
(aramoramus) mpu MutoTHUecKoM aeneHuH saep. [TonoBoe pasmHoxKe-
HHE MPOCTCHIINX XapaKTEPU3yeTcs 0OpPa30BaHUEM IMOJOBBIX KICTOK —
rameT (raMoramus) ¢ X MOCICAYIOIUM CAUSHUEM (KOIYJISLHS), UTO
MPUBOIUT K (POPMHUPOBAHUIO 3UTOTHI, U3 KOTOPOU Pa3BUBACTCS HOBBIN
JOYCPHHH OPraHu3M. ¥ HEKOTOPBIX MPOCTCHIIHX (MH(Y30pHH) TOIOBOI
MPOLIECC — KOHBIOTALMs NPOUCXOANUT MYTEM CIHSMHHUSI HE TAMET, a CITUS-
HHEM I'CHEPATUBHHBIX SLICP U3 pasHbIX KiIeTok. [Ipu mporecce komyspu
CITHBAIOIIMECS TAMETH MOTYT OBITh OJUHAKOBBIMH IO pa3Mepy u hopme
(u3oramus) wnm pasHeiMH (reTeporaMust). B ciayuae peskux pazmuauit
MEKIY raMeTamH, KOrJa OJHA W3 raMeT KPYIHAs, HCMOJBWXKHAs, 0c3
JKT'VTHKOB (0OrameTa), a Apyras MEJIKHX pa3MepoB, CO JKIYTHKAMH, Ta-
Kasi KOMYJILMS MOMyYria Ha3BaHue ooramud. [lpn 3ToM MakporameTa
(oorameTa) MpPUPABHUBACTCS K SMLEKICTKEC MHOTOKJICTOYHBIX, & MUKPO-
raMeTa — K CIICpMHUIO.
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JKuzHEeHHBIH LUK NPOCTCHIINX HPEACTABILICT COOOM LIUKITHICCKH
MOBTOPSIOIIUHCS OTPE30K Pa3BUTHA BHAA MEXKIY ABYMS OJHOWMEH-
HBIMH (azamu (HampuUMeEp, OT 3UTOTHI A0 3UroThl). JKU3HEHHBIN LUK
MPOCTCHIINX MOKET XapaKTCPH30BAThCS TOIBKO OCCIIONBIM THIIOM Pa3-
MHOXKCHUS (OT JCTICHUS A0 JCJICHH), HITH TOJIBKO MOJOBBIM Pa3MHOMKE-
HUEM (OT 3UTOTHI QO 3UTOTHI), WIH YCPCIOBAHHEM IMOJOBOTO U OECIHO-
J0r0 pasMHOXeHHS (MetarcHe3) (Tadi. 2).

Tabauna 2
CpaBHUTEIBHAS XaPAKTCPUCTHUKA THUIIOB MPOCTCUININX
e e e
Capkxomacturo- | JKryTtuku, CBo00I-
bopsl TICEBJIOIIO- Oprostepute, | Koty s Her HOUBY-
. MHOTOsI/IEpPHBIE raMer
(Sarcomastigophora) JUHA 1e
MHorokie-
ATIMKOMIDTEKCHI Krymxo- Opmnosaepusle, |Komymsamst| Tounnle co | Ilapa-
: BBIE T'a- PHBIC, Iy P
(Apicomplexa) NOTEL MHOTOSIJIEPHBIE ramer CIIOPO3OH- |  3HUTHL
TaMHu
MHorokie-
Muxcocniopumu Her MHorosiepHbIe ABTora TE‘;I;I;_C TTapa-
(Myxozoa) C JIlyaln3MOM 3UTHL
HBIMU KaIl-
cylaMu
OpaHoke-
MPH(pOCHOpI/IZ[I/H/I Her OmoszepEbie |ABTora TOUIbIE © TTapa-
(Microspora) TIOJSIPHOM |  3UTHI
HUTHIO
CBoOo-
Wudyszopum Mmuorosaepnsie | Konbtora- HO>KUBY-
(Ciliophora) Pec C IyalT3MOM st Her e, Ta-
pasuTHl
MHmorokie-
AcrieTocTiopuiun Her MHorosiepHbIe Her TouHble Oe3| Ilapa-
(Ascetospora) 0e3 ryammsMma TIOJSIPHBIX |  3UTHL
KarcyJ1
MHorosiepHbIe
JlaGupunryner | JKrytuxo- B MHOTOKIICTOU- CBoGoj-
(Labyrinthomor- | BEIe 300c- N Her Her HOKHBY-
pha) TIOPHI HOM CTPYKIYPe e
KOJIOHHI

Kanaccudurauus, CoriacHO COBPEMCHHBIM KOHIICIIIIHSIM, B MMPO-
TO300JIOTHH NIPOCTCHINNE MOAPA3ACICHbI HA CEMb THITOB:

Tun Capxomacturodops! (Sarcomastigophora) — 25 Teic. BUIOB;

Tun Anuxommnexcs (Apicomplexa) — 4800 Buaos;
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Tun Muxpocnopuaun (Microspora) — 800 BHIOB;
Tun Muxcocnopuanu (Myxozoa) — 875 BUAOB;

Tun Uudyzopun (Ciliophora) — 7500 Buzos;

Tun Jlabupuntynst (Labyrinthomorpha) — 35 Buaos;
Tun Acuerocropossie (Ascetospora) — 30 BHIOB.

HoaTun KryTukoBbie
[Npocreiimue, koTOpBIE GrIaroaaps NEUTHKYIIE, HIMEIOT IIOCTOSHHYTO
¢dhopMy Tena U NEPEIBUTAOTCS € IOMOIIBIO OJHOTO HIH HECKOTIBKHX JKI'V-
THKOB. becrnonoe pasMHOXKEHHE — IIyTeM IPOAOIBHOTO ACTCHHS.

Cucmemamuueckoe nOLoHCeHUE 00BEKMOE:
Krmaccer: 1. PacTUTETBHBIC KTYTHKOBEIC,
Otpszer: 1.9BrneHoBEIC;
2 . PUTOMOHAIOBHIC;
Kmnaccsr: II. )KusoTHBIE )XT'YTHKOBBIE;
Otpszer 1. BOpOTHUUKOBBIC KI'YTHKOBEIC;
2. KopHEXTYyTHKOBEIE;
3. Kune1omiacTuas;
4. MHOTOKI'YTHKOBBIE.

Tun Anuxomnnexcol
Knaccudurxaus
Knaccsr: 1. Ilepkuncen;
II. Cnoposuku;
Otpsazer: 1. I'perapunsr;
2. Koxmmaumn.

Tun Anmkommiekcsl (Apicomplexa) mapasnTHYeCKHE NPOCTEH-
LIKE, B )KU3HECHHOM LIMKJIC KOTOPBIX HAOTIOJACTCS YepPEIOBaAHUE OecIo-
JOTO ¥ MOJOBOTO Pa3sMHOXKEHHS M crioporonus. becnonoe pasmuoke-
HHE — IIHU30TOHUS, TOJOBOH MPOLECC — KOMYISLHS. 3aBEPIIACTCS HKHU3-
HCHHBIH LIUKJI 00Pa30BaHUEM CIIOPO30HUTOB.

B macrosmee BpeMs noapaszacasroT Ha aea kimacca: kiace [lepkun-
ceu (Perkinsea) co cnabo BBIPAKCHHBIM AITUKATBHBIM KOMILICKCOM U OT-
CYTCTBHEM MONOBOro mnporecca u knacc Crnoposuku (Sporozoea) — ¢ co-
BCPILICHHBIM AITUKATBHBIM KOMILIEKCOM U HATHYHEM MOJIOBOTO NPoLecca.

ATHKOMITICKCH OTIHYAIOTCS OT CBOOOIHOKUBYIIHX MPOCTCHINNX
OTCYTCTBHEM OPTaHEIII ABIKCHHUS HA IPOTSHKCHUH OONBIIECH YACTH KH3-
HCHHOTO IMKIA. ToNbKO HA (has3e raMeT y AMHKOMILICKC MOSBIISIOTCS
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3apanue 3. U3y4ynTh KyJIbTHBHPOBAHHE H pA3BEAEHHE MPOCTEIi-
LIHX.

Hopsaaok Beimonnenusi. HaGpare Boxy, Ond KyJIbTHBUPOBAHUS
MPOCTEHINNX, CIeAYET OpaTh OKICBYIO HIH TATVIO; PCUHYIO, O3CPHYIO
WIH NPYIOBYIO, BOAY HEOOXOAMMO NMPEABAPUTEIBHO KUIATUTh U (PHIIb-
TpOBaTh Yepe3 OYMaKHBIM CKIaxdaThiil GuabTp (BOJOMPOBOIHAS BOJA
HE MPUTOIHA, TAK KaK OHA xjopuposana). [locyaa tpeGyeTcs pa3Hoii em-
xocty: ot 1/5-1/3 m 10 3-4 n.

[ToaroToBuTh Cpeay A7l KYIBTUBHPOBAHUS MPOCTCHIINX:

CenHoii Hacroii: 1) Menko Hape3aHHOE TYTrOBOC CCHO 3aJIUTh BO-
JO# (PEUHOM, MPyAOBOH), KOTOpas A0KHA HA 1-2 ¢M BRICTYHaTh HAJ
CCHOM.

2) Cennoti HaBap: 15-20 r MeIKO HAPE3aHHOTO JIYTOBOrO CCHA 3a-
JUTH BOJOU, B Konbe ¢ BaTHOH mpoOkol kumatute 15-20 MuH, HaBap
OXJTaIUTh W PA3IUTh B YAIIKHU WIH NPOCTOKBALIHHIIBI, PAa30aBsisl OCTY-
SKCHHOM KHIITYCHOH BOJIOH.

3) Hacroti Ha 3epHaxX puca U MIICHHLBL.

4) HaBo3HbIii HACTOH.

5) Monounas nuTaTeabHAS CPEAA; YHUCTHIC XUMHUUCCKUE MPOOHPKH
3anuTh Ha 3/4 mpodHIbTPOBAHHON depe3 OYMaKHBIH (UIBTP PeUHOU
WIN TIPYI0BOH BOAOMH, MPHOaBUTh B KAXKAYIO MO 2-3 KAaITH CHATOTO MO-
JIOKa, 3aTKHYTh BATHBIMU NPOOKAMHL.

[ToaroToBiaeHHYIO MOCYAY CO CPEOON, HAKPBITh U MOCTABTh B TEII-
J0e MecTo npH Temreparype 26-27 °C na 7-8 mHei.

[ocne sxcnoznumu, HHPY30pUI pacCMOTPETh MPU MATIOM, a 3aTeM
mpy 6OJIBIIOM VBETHUCHHH MUKpockomna. JKuBex nHpy30pui- Tydenek
3apucoBath (OIHY U3 HHX), OTMETHTE Ha pUCYHKE (hopMy Tena, Hamuaue
000NOYKH — MEJUTUKYJIbI, MAKPOHYKIICYC U MUKPOHYKIICYC, TPHXOLIUCTBI,
OpraHOMIbI IINTAHUS U BBIICTICHUSL.

KonTtposbHbie Bonpocel

1. OOBACHHTE B YEM OTJIHYIS, B CTPOCHHH OTHOKJICTOYHBIX 3YKAPHOT, OT IPO-
KapuoT?

2. Kakwie, THITHI OPTaHEIT Y MPOCTCHIIIX, BRIOIHAIOIINE PA3HbIC ()YHKIHH?

3. Kakue THrbl CHMMETPHH Y TIPOCTCHINMX, M >KH3HCHHBIC (DOPMBI OBIBAFOT?

4. Kaxue BHABL ONOPHO-ABUIATEABHBIX OPTaHEIUT, U TUIIBI ABIYKCHHSA ¥ IPO-
CTEHIIMX BbI 3HaETE?

5. JlafiTe XapaKTePUCTHKY CIIOCO0AM MHATAHWS, Y IPOCTCHINIX W KAKAC Opra-
HEIUTHI TIAIICBAPCHIS Y HUX OBIBArOT?
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3ansTue 3. [loanapcTBO MHOTOKJIETOYHbIE

I_Ie.m, SAHATUA: U3YIUTh OTJIHIMA OOJHOKJICTOTHBIX OT MHOTOKJICTOTHBIX,
3HATH 06H.[I/Ie 3aKOHOMCPHOCTH PA3BHTHA MHOTOKJICTOYTHBIX.

MHOTrOKIETOYHBIC JKUBOTHBIE 001aAa0T 60JIce BEICOKHM YPOBHEM
opranmu3anuy, UICM OJHOKJICTOUHBIC. Hx Tte10 COCTOUT M3 MHOKECTBA
KJICTOK, BBITONHSIOINX Pa3Hble (PYHKLUH OPraHu3Ma, B TO BPEMS KaK V
OJHOKJICTOYHBIX BCC (DYHKLIMU OCYINSCTBISMIOTCS OAHOH KICTKOH. Y KO-
JJOHHUAJIBHBIX HpOCTCI\/'IH.II/IX TCJIO TAKXKC COCTOUT U3 MHOTUX KJICTOK, HO ¥
HHX OTCYTCTBYET KieTtouHad auddepeHupanus. KneTkn MEHOrokmeTou-
HBIX B CBSI3H CO CHCHUATIH3ANCH OOBIYHO YTPAYUBAKOT CIOCOOHOCTh K
CaMOCTOSITCIIBHOMY CYILECTBOBAHHUIO. A V KOJOHHATIBHBIX MMPOCTCHIINX
OTWICHCHHBIC KJICTKU HCKOTOPOC BPCMA MOTI'YT CYLICCTBOBATH HC3aBU-
CHMO, HO 3aT€M IyTEM JCICHHS BOCCTAHABIMBAIOT KOJOHHIO. MHOrO-
KIICTOYHBIC TOAACPKUBAKOT LCJIOCTHOCTb OPraHU3Ma IIyTCM MCXKKIIC-
TOYHOTO B3AMMOJCHUCTBHUS, a OJHOKICTOUHBIC — 32 CUCT IMPOLIECCOB Ca-
MOPETYJISLUHA BHYTPU OAHOH KIeTKH. OHTOrCHE3 MHOTOKJICTOUHBIX Xa-
PaKTCPU3YETCS POLIECCOM APOOICHIUS SIMICKICTKA HA MHOYKECTBO KJIC-
TOK-0TACTOMEPOB, U3 KOTOPBIX B JAIBHCHIIEM (GOPMHUPYETCS] OPraHH3M
¢ auddepeHIIHPOBAHHBIMH KJIICTKAMU H OPraHaAMH.

MHOroKIETOUHBIE, KaK MMPaBWIO, KPYITHEE OXHOKICTOUYHBIX. Y BE-
JIMICHUC PA3MCPOB TCJIa MHOTOKJICTOYHBIX ITO OTHOLMICHUIO K UX ITOBCPX-
HOCTH CIOCOOCTBOBAIO YCIOHCHHUIO M COBEPLICHCTBOBAHUIO MPOLIEC-
coB 0OMeHa, (GOPMHUPOBAHHIO BHYTPEHHEH cpeapl. COBEPIICHCTBOBAHHE
mporeccoB 0OMeHa 00eCICINIIO MHOTOKIETOYHBIM OOBIIYIO VCTOHUH-
BOCTh (FOMEOCTA3), AaBTOHOMMU3ALMIO KU3HCHHBIX MPOLICCCOB U 00JIb-
VIO TIPOJOKUTECIBHOCTD KHU3HH.

I. KononuanbHble runores3sl npoucxoxaeHust Metazoa 6azupy-
HTCHA HA IIPU3HAHHUU B KAY€CTBEC NPEAKOB KOJIOHHAJIbHBIX Protozoa
(puc. 6).

1. TlepBy0 KOJIOHHATBHYIO THIIOTE3Y MPOUCXOKACHNI Metazoapas-
paboTai 300m0r-3BoOIHOHUCT J. ['ekkenp (1874), runoresa momyuu-
nmaHa3BaHue «ractpew». OH CUHMTAN, YTO MPOTO30HHBIM MPESIKOM
Metazoa Oplna «Onactes» — IMAPOBHIHAS KOJOHUS JKI'VTHKOBBIX, ITOXO-
JKad Ha CTAAUIO 6J'IaCTyJ'IbI B pa3BUTUHU MHOT'UX MHOTOKJICTOYHBIX. B mpo-
LIECCE IBOMIOLMU OT OJIACTCH MyTEM WHBATMHALIMH (BISTIHBAHUS) MOTIH
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MHOTOKIETOUHBIX. [ umoTe3a GazupoBanack Ha OOIIKUPHBIX UCCICAOBA-
HUSX aBTOpa. MEUHHUKOB OTKPBLI SIBICHHUE (arolyrosa — BHYTPUKIE-
TOYHOTO MUIICBAPCHHS Y MHOTOKICTOYHBIX M CUYUTAT 3TOT CIOCO0 me-
peBapUBaHUs MHIOHU OOJICC MPUMHTHBHBIM, YEM MOJIOCTHOE MUIIEBAPE-
Hue. [lo ero MHEHHIO, IEPBbIC MHOTOKJICTOUHBIC OBITH MPUMHTHBHEE
«racTpewy MO OPraHU3aLUH U HE UMEITH CLIC MUIICBAPUTEIBEHON MO0~
CTH U TIOJIOCTHOTO MUINEBapeHus. [ BESICHEHHS BOMIPOCA O THIIOTE-
traeckoM npeake Metazoa M. 1. MeyHHNKOB PUCTATBHO HU3VIAT OH-
TOTCHE3 MPUMHTUBHBIX MHOT'OJICTOYHBIX — I'vOok. UM Ob1no oOHapy-
SKEHO, 4TO 00pa30BaHKUE ABYCIOHHOM (hasbl pa3BUTHS y TYOOK MPOUC-
XOJUT HE MYyTEM WHBArHHALMU ONACTYIBI, 4 MyTEM UMMHTPALHH OT-
JETBHBIX KJICTOK HAPYKHOTO CIOS B MOJIOCTD 3apoAbIia (01acTOLeNb).
Jlnunaka ry6oK ¢ TApeHXUMHBIMU KIIETKaMH BHYTPH ObLIIa HA3BaHA Ta-
peaxumyion. M. 1. MeunnkoB paccMaTpuBal mapeHXUMYIy Kak Mpo-
o0pa3 WU JKUBYIO MOJACIh THIOTCTUYCCKOTO MPEAKA MHOTOKJICTOY-
HBIX — (ParOLUTEIUIBI. JTO HA3BAHKE MPEIKA CBA3AHO CO CIOCOOOM MH-
TaHus — (aroUTO30M, KOTOPHINA OCYINECTBISIICS B MAPCHXUMATO3HBIX
KIIETKAX.

[Ipu 3TOM HapyKHBIC KIETKH CO KT'YTHKAMH BBIMOTHSIN (HVHK-
LU0 ABWXKEHHUS (KMHOOMACT), 2 BHYTPECHHHUE — YTPAYUBATH XKTYTHKH,
CTAHOBHUIHCH aMEOOMIHBIMHU M BBITIONHH (HyHKIHIO (arouurosa (pa-
TOIMTOOIACT).

4. B cBs3u ¢ TeM, 4TO Y BCeX Metazoa SMOPHOTCHE3 MPOTEKACT B
npeaeaax sSHLeBoi 000M0UKK U APOOICHHE 3apObIlIa B HAYAIC Ma-
JUHTOMHYECKOE M TOJIBKO TMOCJIC BEIXOJA 3apOoJbIlIa U3 siua apobie-
HHUE CTAHOBUTCS MOHOTOMHYECKUM (puc. 6). pyras BakHas monpaska
Kacagach 00JIMKA NMEPBOr0 MHOTOKJICTOYHOrO kuBoTHOTO. M. Y. Meu-
HUKOB OTPaXaeT OONHWK HE B3POCIOr0 NPEAKa MHOTOKICTOYHBIX,
a JIMIIb €ro TIMYUHKHA — CHH300CTOPhI. A B3pocias ¢asa npeaka MHO-
TOKJICTOYHBIX, MPEACTABILIA CHASUVIO (POPMY KOJIOHHANBHOTO THIIA,
Mox0kyr Ha rydok. Ho rumoresa cHH300CcIOpHl HE MOMYYHIA MIHPO-
KOTO PaclpOCTPaHCHUS, TAK KaK TPYAHO OBIIO JOMYCTUTh, YTOOBI CH-
JSUHC KOJIOHHATbHBIC (POPMBI MOTIH JaTh AANBHEHIIYIO SBOIIOLHUIO
Bcex Metazoa. XKuBoii MoAeabI0 (DaroIUTEIIBl B MPOLIECCE SBOTIOIUN
Jana Havajao TakuM thmaMm, kak ['yOku (Spongia) m IlnactuHuarteie
(Placozoa), obnaaarouuM NPUMHATHBHEIM BHYTPHKICTOYHBIM MHINCBA-
peHueM — (harouTo3oM.
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3apanue

Mayuute Ha mpumepe naHOeTHUKA ¥ aMpuOui, apodiacHue 3apo-
asima, (0IacTymy, racTpyiy. HeUpyay).

OOGopynoBaHue: MyIDKA CTaIUH ONACTYIIBL, TACTPYIIBl, HCHPY b B
paspese.

KontposbHbie Bonpocel

1. [lepeyncuTe THIOTE3BI MPOUCXOKACHHA MHOTOKJICTOYHBIX, OJIH3KHE K
JEHCTBUTETBHOCTH.

2. ByeM 3aKIFOUacTCs CynIbHOCTh, OHTOTCHE3a U (prtoreHe3a?

3. OOBsICHUTE, B YEM 3aKIFOYACTCS PA3HUIA MEXKIY, IICPBHIHOPOTHIME H
BT OPUYHOPOTHIMH?

4. JTaitite onpeacICHUE MOHATHTHIO KOPTAaHOTCHESY.

5. KaxossI cioco0BI 00pa30BaHUS TaCTPY JIBI?

6. Kakue cioco0sI 00pa3oBaHMs MC30ACPMBI BB 3HACTC?
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3austue 4. /[ByxcioiiHbIe S KHBOTHBIE

He.]'[l/l SAHATHA: U3YIHATH 0COOEHHOCTH CTPOCHHUA U PASMHOXKCHHUS, HU3-
IITHX MHOTOKJICTOYHBIX; O3HAKOMHTBCA C OCHOBHBIMH KJIACCAMH KHIICYHOIIO-
JIOCHBIX.

O0opyroBanne; MHKPOCKOT, MPEAMCTHBIC CTEKJA, MOKPOBHBIC CTCKIIA,
KYJIb-TUBHPOBAHHAS THIPA.

['yOku — HENMOABMIKHBIC MPHUKPEIUICHHBIC KHUBOTHBIC, OOUTAIOIINE
MPCHUMYIICCTBCHHO B MOPSX, peXke B MpecHBX Bomax. OHM HUMEIOT
($opMy HAPOCTOB, KOBPHUI, OOKAJIOB WM HAMOMHHAIOT BETBSILIUCCS
cteOau (puc. 7). I'yOku MOryT ObITh OJMHOYHBIMH dKHBOTHBIMH, HO 3HA-
YUTEIBHO yaine odpasyroT kononuu. Jlonroe Bpems ryOKd OTHOCHIH K
300(uTaM — NPOMEKYTOUHBIM (HOpMaM MEKAY PACTCHUAMH U JKHBOT-
HeIMU. [IpuHagie:kHOCTE r'YOOK K KHBOTHBIM BIICPBBIC OBl AOKA3aHA
P. Dnnucom B1765 1., KOTOPBIH OGHAPYKHI ABICHHE (PHABTPALIUN BOIBI
uepe3 Te0 ry0oK 1 rono3oiiHbeii Tun nuranws. P. I'panr (1836) Brepsbic
BBLACTHN I'YOOK B camoctositenbubiil Tun ['yvOku (Porifera). Beero us-
BecTHO 5000 BrIoB ryOOK. ITO APECBHSS IPYNIIA JKHBOTHBIX, H3BECTHAS
¢ A0KeMOpwus.

O0mas xapaKkTepucTHKA THNA I'Y0OK

['yOku couctaror B ceOc MPU3HAKH NPUMHTHUBHBIX MHOTOKIETOY-
HBIX JKHBOTHBIX CO CHCLHATH3ALUCHK HETOJBIKHOMY 00pa3y >KHU3HH.
O NpUMHTHBHOCTH OPTraHU3alMU T'YOOK CBUACTCIBCTBYIOT TAKUE MPH-
3HAKH, KaK OTCYTCTBHUC TKAHCH, OPraHOB, BBICOKAS PCrCHEPALIOHHAS
CHOCOOHOCTh M B3aUMO TNPEBPAIIACMOCTh MHOTHX KJICTOK, OTCYTCTBHUC
HECPBHBEIX M MBIIICYHBIX KICTOK. M CBOHCTBEHHO TOJBKO BHYTPHKIIC-
TouHoe mumeBapeHue. C apyroit CTOPOHbI, T'YOKH HECYT YCPTHI CHCLHA-
JU3alUU K HEMOJBHKHOMY 00pa3y *KH3HH. Y HUX UMEETCI CKENET, 3a-
MIMIIAOMIHA TCIO OT MEXaHUYCCKUX MOBPEKICHUH U XUIMHUKOB. Cke-
JeT MOMKET OBITh MHHEPANBHBINA, POrOBON WM CMCIIAHHOH MPUPOXBL.
O0s3aTe TP HBEIM KOMIIOHCHTOM CKEINETA SIBISACTCS POTOBOC BEIIECTBO —
cnorneun (OTCIOAA OHO W3 Ha3BaHMi Thma — Spongia). Teno mponHuzaHo
nopamMu. IT0 OTPAKCHO B CHHOHMME Ha3BaHus tuna — Porifera (pori —
nopsl, fera — Hecymue). Yepes mopel BoJa MOCTyNacT BHYTPb TENA €O
B3BCLICHHBIMH MTUIIECBBIMH yacTHLAMH. C TOKOM BOZBI 4EPE3 TENO I'YOOK
MACCHBHO OCYLICCTBISIOTCS BCE (PYHKLIMH: MMUTAHUE, JbIXAHUE, BBIACIC-
HHE, PAa3MHOXCHIE.
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TOKAa BOJBI B I'YOKE ONPEACTSACTCS JBIDKCHACM KI'YTHKOB OCOOBIX BOPOT-
HHYKOBBIX KJIETOK. ¥ KOJIOHHATBHBIX I'YOOK HMECTCSI MHOKECTBO YCThCB
(ocky1rOMOB) U oceBast cumMmeTpust Hapyinaetes. CTeHka Teaa ry0oK co-
CTOHT U3 JBYX CIIOEB KJICTOK: IOKPOBHBIX KICTOK (MUHAKOYUNOE) U BHYT-
PCHHETO CJIOS JKI'y THKOBEIX BOPOTHHYKOBBIX KICTOK (XOOHOYUMOE), KOTO-
pblc BRIMOMHSIOT (QYHKUHIO (pruibTpauuu Bogsl U daronurosa. XoaHoL-
WUTBI UIMCIOT BOKPYT JKI'VTHKA BOPOTHHYOK B (hopMe BOPOHKH. BopotHu-
4ok 00pa30BaH U3 CLCIUICHHBIX MUKPOBOPCHHOK. MEXKIY COSIMH KIIETOK
HMEETCS CTYACHUCTOC BELIECTBO —Me3027e51, B KOTOPOH PacrionoKeHb! OT-
JCIBHBIC KIICTOUHbIEC IeMEHTHI. K HUM OTHOCATCS: 3BE€3A4YATHIC ONOPHBIC
KJICTKH (KOJUICHIIUTHI), CKEJICTHBIC KICTKH (CKIEPOYUMbL), TIOJBUKHBIC
aMeOOUIHbBIC KICTKH (ameboyumol) i He AnG PEPCHIHPOBAHHBIC KICTKH —
apxeoyumol, KOTOPbIC MOTYT JABaTh HAYAJIO JTFOOBIM IPYTHM KIETKaM, B
TOM YHCJIC W HONOBBIM. MHOTIa NPHCYTCTBYIOT CNab0 COKPAIIAOIIHECS
KICTKH — Muoyumol. Cpeld MHHAKOLUTOB PA3THYAIOT 0COOBIE KICTKU —
HOpoyumsl €O CKBO3HOM MOPOiL. [loporuT criocoOeH K COKPAICHHIO H MO-
JKET OTKPBIBATH U 3aKpbIBaTh HOPY. I lopbl paccesHbl o BCeMy Temy ryOKH
WM 00pa3yloT CKOIUICHHA. PasnudaroT Tpu THma MopgOIOTHIECKOro
CTPOCHUS T'yOOK: ACKOH, CHKOH, JICHKOH (puc. 7).

Haubonee mpoctoit n3 HUX aCKOH. ACKOHOMIHBIC TYOKH —MEJKHE
OJUHOYHBIC, ¥ KOTOPBIX BOJA MOCTYIMACT YEPE3 HOPBI H MOPOBEIC Ka-
HAJTBI, MPOHU3BIBAIOIIUE CTCHKY TEIA, B ATPHATBHYIO MOIOCTb, BHICTIAH-
HYIO XO2HOLIUTAMH, A 3aTEM UePe3 OCKYIIOM BRIXOAHT Hapyxy. CTeHKa
TENA IPOHU3AHA CETHIO KAaHATIOB, CBA3BIBAIOIIUX MHOTOUHCICHHBIC JKI'Y-
TUKOBBIC Kamephl. TOK BOABI B JICHKOHOMIHOW I'yOKE OCYIICCTBIISCTCS
IO MY TH: MOPBI — IOPOBBIE KAHAIBI — YKI'YTHKOBBIC KAMEPHI — BBIHOCSIIHC
KaHaNbl — aTpUaIbHAs MONOCTh — OcKyIoM. IIpenMyInecTBo ycnoxkHe-
HHUS CTPOCHHUS T'VOOK OKAa3alOChB TOM, YTO C YBEIHUCHHEM Pa3MEpOB
Tena ry0OK YBEMHYHBAIACh MUIICBAPUTEIBHAS TIOBEPXHOCTD €10 X0a-
HOLIUTOB W YCHJINBAJIACh HHTCHCHBHOCTH (unbTpamuu. Hampumep,
ryboka Leuconia (1e¥ikoH) pazmMepoM B 7 cM PO HIBTPOBBIBACT 3a CYTKU
22 71 BOABL.

CxkeJter ry0OK BHYTPSHHHUH U 00pasyeTcs B me3oriee. Ckeaer Mo-
JKET OBITh MHHCPATBHBIM (M3BECTKOBBIM WIH KPEMHHCBBIM), POTOBBIM
WIN CMEIIAHHBIM — KPEMHHCBO-POTOBEIM. MUHEPaIbHBIA CKEICT Mpea-
CTaBIICH UITIAMH (CITUKYIaMH) pa3muaHoi Gopmsr: 1-, 3-) 4- u GocHbIMU
u bonee CIOKHOTO CTPocHHA. B cocTaB ckelera BXOAUT OPraHHIECKOES
poronogoOHOE BEMIECTBO — cnoneui. B ciyyae pexyKiun MHHEPATbHOTO
CKEJeTa OCTAIOTCS JTHIIb CIIOHTHHOBBIE HUTH. [ IpuMepsl ryOok ¢ pasHeIM
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o coctaBy ckejeroM: jeiikanapa (Leucandra) 001a1aeT M3BECTKOBBIM
ckeneroM; crekisiHHag ryoka (Hyalonema) — kpemHueBBIM; ryOka-
Gamara (Spongilla) — xkpeMHHEBO-POTOBHIM, a TyajeTHas TIyOka
(Euspongia) — poroBbIM, HJIH CLIOHTHHOBBIM. MI3BECTKOBBIC UTIIBI TYOOK
MPEACTABISIOT COOOW KPUCTALIBI KaJbLUTA C MPUMECHIO APYTHX 3Ic-
menToB (Ba, Sr, Mn, Mg u ap.).

CHapy»Ku UI7Ibl TOKPBITHL Opranudeckoii o0onoukon. KpemMHuesbie
HIJIBI COCTOST U3 aMOP(HOTO KpeMHE3eMa, PacoIararmerocs KOHIEH-
TPUYICCKHMH CIIOSIMH BOKPYT OCEBOU OpraHudeckod HUTH. MuHepais-
HBIC UITBI 00Pa3yIOTCs 32 CUET ACATCIBHOCTH KICTOK — CKJICPOLIUTOB,
MPY 3TOM H3BECTKOBBIC HIJIBI 00Pa3yIOTCs BHE KJICTOYHO 32 CUCT BhIJC-
JICHUH HECKOIBKUX CKJICPOLUTOB, & KPEMHHUCBBIC HINIBI (POPMHUPYIOTCS
BHYTPUKICTOUHO. KpymHEIE KpeMHHEBBIC UTTIbI (POPMHUPYIOTCS 32 CUET
HECKOJBKHX CKJICPOONTACTOB HJIM BHYTPHKJICTOYHOTO CHHLIMTHS C He-
ckopKuMH siapamMu. CIIOHTMHOBBIC BOJIOKHA 00Pa3yrOTCs BHCKICTOYHO
3a CUeT BbLACICHUS QUOPHILUTIPHBIX HUTCH KICTKAMH — CIIOHTHOLTUTAMH.
CHOHrMHOBBIC BOJIOKHA LICMCHTUPYIOT HIVIBI B COCTABE KPEMHHUECBO-PO-
rOBOTO CKeeTa. POroBeie 1 GECCKENETHBIC T'YOKH — SIBJICHUEC BTOPUYHOC.

Puznosiorus ryook. ['yOku HenoasukHbl. OIHAKO U3BECTHO, YTO
MOPOLUTHI, HECYINUE MOPBI, U OCKYTIOMBI T'YOOK MOTYT MEIJICHHO
CYKaTbCs M PACIIUPATHCS 32 CUCT COKPALICHUH KICTOK-MHUOLIUTOB U 1TH-
TOIIa3Mbl HEKOTOPBIX APYIHX KICTOK, OKPYKAOIIUX 3TH oTBepeThs. K
YUCNY TOABIDKHBIX KICTOK OTHOCATCS aMeOOIUTHI, BBIMOTHSIOIINC
TPaHCIOPTHYIO (PyHKUMIO B Me3orice. OHU MEPCHOCAT MUINCBBHIC Ha-
CTHLBI OT XOAHOLHUTOB K JPYTUM KICTKaM, YIANSIOT SKCKPETH, a B TIc-
PHOJ PAa3MHOKCHHS ICPCHOCAT CIICPMUH IO ME30TJICeK sifuekneTkam. B
MOCTOSIHHON aKTUBHOCTH HAXOJATCS KI'VTHKH XOaHOLMTOB. braroxaps
CHHXPOHHOMY ABIDKCHHIO JKI'VTHKOB CO3AACTCS MMOCTOSIHHBIA TOK BOJBI
B I'yOKe, JOCTABISIOINH MUIICBBIC YAaCTULB U CBEKUE TOPLIMH BOJEI C
KHCTOPOJOM. XOaHOLMTH 3aXBATHBAIOT MUINY MCCBIONOIUAMH, YaCTh
MHUILEBHIX YaCTHUL ICPCBAPHBAIOT CAMH, & YACTh MIEPEAAOT aMeOOLHTaM,
KOTOPBIC BBIITOIHAKOT OCHOBHYIO MUINCBAPUTECIBHYIO H TPAHCIIOPTHYIO
(YHKLIHUH B TENE ryOOK.

Pazmuo:xenue u pazsutue ryook. PasmMHoxenne y ry0ok MoxkeT
OBITh OCCIIOJNIBIM U MOJIOBBIM. BeCo10€ pa3sMHOKCHUE OCYIICCTBIICTCS
HApYKHBIMH JI1 BHYTPCHHUM HOYKOBaHHEM. B mepBoM ciyuae Ha Teme
ryOKH 00pa3yercs BBIISUYUBAHKUC, HA BEPIINHE KOTOPOTO MPOPHIBACTCS
OCKYIIOM. Y OJMHOYHBIX I'YOOK MOYKH OTACIIOTCS OT MATCPHUHCKOTO
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Onu coueTtarot B ceOc MPU3HAKH IPUMHATHBHOH OpraHH3aIiiy ¢ Yep-
TaMH CIICLMATH3ALNH K MATONOABH)KHOMY WM HETIOABHKHOMY 00pasy
kuzH. Kak v rpeOHEBUKY, OHH 00MaAAI0T PaavaIbHOW CHMMETPHEH,
JBYCIOMHOCTBIO CTPOCHMUSI, HATUYUEM KHUIICUHOM MOJIOCTH U HEPBHOM
CHUCTCMEL.

Tun Kumeunononoctueix (Coelenterata) mogpasacisiroT Ha TPH
kmacca; kaace [uopouowsie (Hydrozoa), wmacc Cyugpouonvie
(Scyphozoa), kmacc Kopannoswie norunst (Anthozoa).

['maponaHbie BOTIOLMOHUPOBANN O MYTH (GOPMUPOBAHUS KOIO-
HHATBHOCTH U METarcHe3a ¢ 00pa3oBaHUEM MEIY30HUAHOTO MOKOJICHHSL.

3apanmue 1. PacMOTpeTh JKUBYIO THAPY.

Mopsinox BbImoHeHUs1: PacMOTPETh KHUBYIO THAPY, IS 3TOTO
MOATOTOBUTH BPEMCHHBIH MHKPOIPETIAPAT M3 )KUBBIX THAP, TOKPOBHOC
CTCKJIO CHAOAUTh BHICOKHUMH IUIACTUIMHOBRIMH HOXKKamu. HaOmroaeHue
BCCTH M0 MHKPOCKOIIOM, IPH MaJOM YBEJICUCHHH. 3apHCOBaTh KOH-
TYPBI TeJa THAPEl B OOO3HAYUTh HA PUCYHKE: BHCLIHHUH BHA THAPHI,
CTCHKY TEJa THAPbI, TaCTPOBACKYSPHYIO IMOJOCTb, KJICTOYHBIC 3IC-
MCHTBI THIPHIL.

KonTtposbHbie Bonpocel

1. Kakue THIIBI JKHBOTHBIX OTHOCATCS K ABYXCJIOWHBIM?

2. KakoBbI OTIIMYHS OTHOKJICTOUHBIX KHBOTHBIX OT MHOTOKJICTOUHBIX

3. KakoBbl OCOOCHHOCTH CTPOCHHS >KHBOTHBIX PA3IMIHBIX KJIACCOB KH-
IICYHOTIOJIOCTHBIX?

4. Pa3MHOKEHUE U PA3BUTUE KHUIICYHOIOJOCTHBIX.

5. Kakxue 0coOCHHOCTH pagHaTbHON CHMMCTPHH Y THAPOUAHBIX, CUH(O-
HIHBIX, KOPAJUIOBBIX MOJIMIIOB BbI 3HACTE?
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3augarue 5. I'eibMuHTOJI0rHA

ey 3aHSITHSA: U3YYHTh BHCIMHEES M BHY TPEHHEE CTPOCHHE INTOCKHX Yep-
Befl, KPYIJIbIX W KOJBYATHIX; O3HAKOMHUTCA C OCHOBHBIMH THIAMH PA3MHOKC-
HUSI, BBISIBUTH MPAKTHYCCKOS 3HAUCHUE MAPAZUTHUCCKUX BHIOB.

O0opyroBanne; MUKPOCKOI, MAKPOTIPETIAPATHL, ATb00M.

bunarepaneHo-cuimveTpuuneie sknBoTHEIE (Bilateria), yrmmomesn-
HBIC B JOPCO-BCHTPAIBHOM HANPaBJICHUH. 1€10 B MPOLIecCe OHTOTCHE3a
(dopMHpYETCS 3a CYET TPEX 3aPOJBIIICBBIX THCTKOB. 3KTO-, ME30- U 3H-
ToAePMBI. XapakTepPHO MAPCHXUMATO3HOC CTPOCHUE M HATUYHE KOKHO-
MycKyapHOTO Memka. [locmeaauii 3annMacT nepudepruIecKoe moaoKe-
HHE U IPEACTABIIET COOOH COBOKYITHOCTh COOCTBEHHO IOKPOBOB U MO -
CTUJIAIOIUX HX MBIMIECYHBIX c10¢B. [IokpoBbl MOryT OBITH NpPEACTaB-
JACHBI pecHUuHBIM 3murenueM (kmacc Turbellaria) wiu morpyKeHHBIM
CHHIUTHATIBHBIM dTHTEIHEM — TerymeHToM (Neodermata). Meimeunsie
3IEMEHTHI KO’KHO-MYCKYIBHOTO MEIIKA OOBIMHO MPEICTABICHEI KOIbLIC-
BBIMU H MPOJOTBHBIMH MBILIIIAMH, 00Pa30BaHHBIMU COKPATHMBIMH OT-
POCTKAaMHUMBILICYHBIX KICTOK. ¥ KPYITHBIX ()OPM MOT'YT (POPMHUPOBATHCS
JOTIOTHUTENIBHBIC CIIOW MBIIICYHBIXOTPOCTKOB (HAPUMEP, AHATOHAIb-
Hele). Kak mpaBuno, mMeroTes 0cobbie A0PCO-BCHTPATBHBIC MBILILIEL, 1E-
peceKaroIIye TEMO B BEPTUKATBHOM HanpasieHuH. [lonocTs Tema B mo-
JABILIOLIEM OONBIIMHCTBE CIYYACB OTCYTCTBYET. JIMIL Ha OTACTBHBIX
CTamuAX Pa3BUTHA VY IIOCKUX YEPBEH MOXKET (OPMUPOBATHCS HEPBHY-
Has TIONOCTh Telaa — wusoyens. llumesapurenpHas cucrema (eciu
€CTh) — 3aMKHYTasl. Y MHOTHX NapasuTHYCCKUX (GopM (mapasuTHaeckue
TypOEIAPUH, HECTOABI U AP.) MHIICBAPUTEIbHAS CHCTEMA BTOPUYHO HC-
ye3aeT; PYHKIHUS MOTTOMICHNS MUIIEBBIX BEIICCTB B 3THX CIYYasIX Ie-
PEXOOUT K MOKpPOBaM. BriaenurenpHas CHCTEMA, €CIIM UMECTCS, MPea-
CTaBICHA MAPHBIMU NPOTOHEPPUANIMU. MHOTOUNCICHHBIC MEPLIATCIb-
HBIC KICTKH, WM LUPTOLUTH (3BE3A4ATHIC KICTKH), OOJICE HIHMEHES
PaBHOMEPHO pacmpelelcHbl mo Teay depss. OT HUX OTXOIAT KaIlui-
JSIPBI, KOTOPBIC MTOCICIOBATCIBHO OOBSAUHIIOTCS B 1BA [JIABHBIX COOH-
parenpHBIX KaHana. [locaeaHne OTKPBIBAIOTCS HAPYKY CAMOCTOSTCIIb-
HBIMH 3KCKPETOPHBIMU NOpaMH. Peke kaHanbl CIHUBAIOTCS HOOPA3VIOT
oOmmmii MoYeBOH Ny3bIpk. KpOBEHOCHAS 1 JbIXaTEIbHAS CHCTEMBI OTCYT-
ctBVIOT. HepBHas cuctema oproronansHoro Tumna. Pexe BMecTo THIMY-
HOU OPTOTOHATBHOM PELICTKH HEPBHAS CHCTEMA MMECT BUJ HETIPABUIb-
HOU ceTd — miekcyca. Oprassl 4yBCTB HPEACTABICHB 00pa30BaHUAMU
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HCCKOJBbKUX THUIIOB. CCHCUJLIBI, WJIX PCCHUYIHBIC OPTaHbl 1YBCTB, IIAPHBIC
[JIA3KH HHBEPTUPOBAHHOTO THA (MHOT 1A MX MOXKET OBITh OYCHb MHOT'O),
OpraHbl PaBHOBECHS — CTATONUCTHI. [looBas cricTeMa CIOKHO YCTPO-
¢Ha, repMapoIUTHAS, OTIIONOTBOPCHUE BHYTPeHHEE. B cBasmc mepexo-
JOM K BHYTPCHHEMY OIUIOJOTBOPCHHIO IUIOCKHE YEPBH MPHOOPETAIOT
CIOKHYIO CHCTEMY TIOJOBBIX MPOTOKOB, TOOABOYHBIC JKEIC3bI MTOJOBOM
CHUCTEMBI M KOMYISTUBHBIC OpraHbl. YOO bIIHHCTBA TYPOS/UIIPHE pas-
putue mpsmoe. Y Polycladida passurue npotekaet cmeramopdho3om
(umeeTcs muanHOYHAS cTaaus — MromiepoBckas auunHka, puc. 10). Bee
Neodermata Taxskepa3BUBAKOTCS ¢ METaMOP(PO30M, TaK KaK B CBOEM paz-
BUTHH TIPOXOIAT CTaJUIO paccemuTeNpHON mmauHKH. Kpome Toro, Tpe-
matosl (kaace Trematoda) u aenrounsie uepsu (kiacc Cestoda) obma-
AAar0T CJIOKHBIM KU3HCHHBIMU MUKIIAMU, AJId PCAIU3alli KOTOPBIX OHU
MOCJICIOBATEIIFHO MCITOMBb3YIOT HECKOIBKO X034C¢B, OTHOCSIIUXCS K Pas-
HbIM BHaM. {71 peacTaBUTENCH 3THX TPYIIN XapaKTEPHO UCPCIOBAHNIC
MOKOJICHHH, PA3THUYAIOIUXCA HE TOJBKO MO0 CBOCH MOP(OIOTHI, HO H
CrocoOOM PasMHOYKCHHUS — TETCPOTOHUS (YCPETOBAHNE PA3TMUHBIX TH-
MOB MOJIOBBIX Pa3MHOXKEHHUH, B JAaHHOM CJIY4Yae — YE€peJOBAHHUE repMa-
(pPOAUTHOrO W MAPTCHOTCHCTHUYECKOTO pasMHOkeHus). [pobicHue
ST CITUPANTEHOC, OTACTOMOP CTAHOBHTCSA PTOM.

BunarepanbHee KUBOTHBIC 0OPA3yIOT ABa KPYITHBIX MOAPA3ACNA!
noxpaszaen becronoctreie (Acoelomata) u noapazaen [ogoctHeie xu-
BotHbie (Coclomata). BecrionocTHpIC, WM HU3IMIKE YCPBH, BKIKOYAKOT
HCCKOJIbKO TUIIOB M XAPAKTCPUIYIOTCA NAPCHXUMATO3ZHOCTBIO U OTCYT-
CTBHEM BTOPUYHOMU TTOJOCTH Tea (11e10Ma), BEICTIAHHON Me301epMaihb-
HBIM 3nuTEeIHEM. [[poMEexyTKH Mex Iy OpraHaMH vV OSCIIONBIX 3aHSTHI
PBRIXJIBIMA COCAUHUTCIIBHOTKAHHBIMU KJICTKAMU — HapeHXI/IMOI\/'I, nju, B
clydac paspylICHHs HapeHXUMBL, Y HUX (GOPMHPYETCS NCPBUYHAS IMO-
JOCTh Tena O3 SIUTENIHANBHON BHICTHIKHA. KO BTOPHYIHO MOJIOCTHBIM
JKHBOTHBIM OTHOCHUTC MHOXKCCTBO THIIOB KHMBOTHBIX, B TOM YHCJIC BBIC-
II¥E YePBU — KOMbYaThIe. [ HIX XapakTepHO HATHYHE BTOPUIHOH I10-
JoctH Tena — uenoma (puc. 11).

CucreMaTH4ecKoe MoJI0KeHHE 00bEeKTOB:
Knaccsr: 1. Pecauansbie uepsi;
2. CocabIuKku;

3. MoHorcHew;
4. Jlenrounsie uepBy.
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8. Pazeutue npsimoe, pexe ¢ MetaMopdozom.

9. g KpyTaeIX 4epBed XapaKTePHO TOCTOSHCTBO KIETOYHOTO CO-
CTaBa TeNa U OTCYTCTBYET CIIOCOOHOCTD K PETCHCPALIHH.

B cocrtaB tuna Bxomat: kiaace bproxopechuunsie (Gastrotricha),
kimacc Hemaroxer (Nematoda), knmacc Konosparku (Rotatoria), kmace
Kunopunxu (Kinorhyncha), knacc Bomocatukossie (Nematomorpha),
knacc [Ipuanymaasr (Priapulida), kmace CxkpeOnu (Acanthocephala).

Tun Konbuyateie yepBu (Annelida)

Konpuateie uepsu — oOIIHMpPHAS TPYIINA KHBOTHBIX, BKIKOYAOLIAS
0K0J1012 THIC. BUAOB, KOTOPBIC JKUBYT IVIABHBIM 00pa3oM B MOpsX, a
TaKKe B MMPECHBIX BOAAX U HA CYIIE. DTO IPyIa GeCcCKEICTHBIX Oeco-
3BOHOYHBIX, KOTOPHIC 0 3TOU MPUYHHE HMCIOT 0CO00C 3HAYUCHHUE B ITH-
TaHWUH JPYTHX )KHBOTHBIX, TAK KaK YCBAWBAIOTCs O¢3 ocrtaTka. Bmecre ¢
TCM BCC OHH aKTHBHO YYaCTBYIOT B ACCTPYKLIMHM OPTaHHYCCKOTO BEIIC-
cTBa B OMOIICHO3aX, COACHCTBYSI OMOTCHHOMY KPYTOBOPOTY.

Komsuarsie uepsu — rpymmna IPUMHTHBHBIX TICTOMUUICCKUAX KHUBOT-
HBIX, Oam3kux K npeakoebiM Cocelomata. YepTel ux opranuzanuy mpo-
CIICIKUBAIOTCS Y BCEX APYTUX THUIOB LECIOMHUYCCKUX KHBOTHBIX BILIOTh
JI0 XOPIOBBIX.

1. MetaMepHOCTh BHEITHETO M BHYTPEHHETO CTpoeHUA. Memane-
pUs — 3TO TIOBTOPCHUC OAMHAKOBBIX YaCTCH MJIM KOJICL BIOJb TJIABHOMN
ocu Teja (0T JATHHCKUX CIIOB Meta — MOBTOPSHHUE, Mera — 4acTh). Termo
4epBEOOPA3HOE, PA3ACICHHOS HA YWICHHKH, WM CEIMCHTHL. B kakaom
CCTMCHTE TOBTOPSIOTCS MHOTHE CHCTCMBI OPraHOB. 1€710 KONbYaThIX
YCePBEH COCTOHT M3 FOJOBHOM JOMACTH, CCTMEHTHPOBAHHOTO TY/JIOBHIIA
U aHATbHOM JOMACTH.

2. meeTcst KOXKHO-MYCKYIBHBIH MELIOK, COCTOSIIHNA U3 KOKHOTO
SIUTEIHS, KOJBLCBBIX M MPOJONBHBIX MBIIIL, KOTOPBIC H3HYTPH MOI-
CTHJIAKOTCS LICTIOMHUICCKUM SITUTCITACM.

3. Bropuunast monocTe Tena (LICNIOM) 3AMONHCHA LECIOMHUYCCKOM
JKHIKOCTBIO, KOTOPAsI BBITIOIHSICT POJIb BHYTPESHHEH CPEIbI OPraHH3Ma.
B uenomMe mogaepskuBaeTCs OTHOCHTEIBHO MOCTOSIHHBIH OHOXHMHYC-
CKH PSIKHUM H OCYINCCTBIBIIOTCS MHOTHME (DYHKIMH OpraHu3Ma (TpaHc-
MOPTHAsL, BBIACTUTEIIBHAS, [TOJI0BASI, OMIOPHO-ABUTATCIbHAS).

4. KumeuHuk coCTOUT 13 TpeX (QYHKIMOHATIBHO PA3IHIHBIX OTAC-
JOB. TICPCAHCH, CPCOHCH WM 3aTHCH KHUIIKH. Y HCKOTOPHIX BHIOB
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AMCIOTCSl CITEOHHBIC JKene3bl. llepeaHmii u 3agHUH OTACITBI — DKTO-
ACPMAIBHBIC, a Cpe,Z[HI/II\/'I OTAca HHH{GBapHTCHbHOﬁ CUCTCMbBI — DHTO-
JEPMaTIbHOTO MPOUCKOMKICHHSL.

5. Y G0MbUIMHCTBA KOJIBUYCIOB 3AMKHYTAasl KPOBCHOCHASI CHCTEMA.
ITO 03HAYACT, YTO KPOBb TCHUET TOJNBKO IO COCYAAM M UMECTCH CCTh Ka-
MMUUIAPOB MEXKAY apTEPHAMH H BEHAMH.

6. OCHOBHBIMH OpPraHaAMH BBLACICHUS SBILIIOTCS MeTaHeQpuauu
SKTOAECPMAIBHOTO ITPOUCXOKAEHHUS.

Kaknas napa Metanedpuaies HAUMHACTCS B OHOM CETMCHTE BOPOH-
KaMH, OTKPBITBIMH B LICJIOM, OT KOTOPBIX BBIACTUTC/IBHBIC KAHAJIbI ITPOAOJI-
JKaFOTCS B CICAYIOMIEM CETMEHTE M OTKPBIBAIOTCA TaM HAPYKy HApPHBIMH
oTBepcTHAMH. MeTaHehpUINH — HE TONBKO OPraHbl BHIICICHHUS, HO H PEry-
JALMU BOTHOTO Oanmanca B opranmsMe. B kanamax Metane(puanes npouc-
XOJUT CTYIICHUS MPOIYKTOB BHIACICHMS (AMMHAK MPEBPAIIACTCS B MOUC-
BYIO KHCJIOTY), @ BOJA BCACHIBACTCS OOPATHO B LIETIOMIYCCKYIO SKUIKOCTb.
TeM camMbIM SKOHOMHTCS Bjlara B OPraHU3ME U MOJJIEPKUBACTCS OIPEe-
JICHHBIH BOJHO-COJICBOM PEXKUM B LIETIOME. JKOHOMUS BIArd OCOOCHHO
H€O6XO,Z[I/IMa Y Ha3CMHBIX U NMOYBCHHBIX KOJIBYUCIIOB.

7. HCpBHaH CUCTCMA COCTOUT U3 MAPHBIX CIIMHHBIX MO3TOBBIX I'aH-
[JTUCB U OPIOLIHOH HEpBHOU LIETIOYKH C METAMEPHO MOBTOPSIFOIIUMHCS
NapHbIMU TaHTJIUAMH B KaXXA0OM CCTMCHTC. IlogBacHUE TONMOBHOTO
MO3ra, PaclojIOKEHHOTO JOPCANbHO HAJA TTIOTKOH, CYIIECTBEHHO OTIIH-
qacT KOJbYATBIX IlepBGI\/’I OT IIITOCKHX. HaprIG CIIMHHBIC O0JIM MO3ra
KOJIBYELIOB pa3Ac/ICHBl Ha EPEIHUM, CPEIHUN U 3aAHUI TaHTIHU.

8. Konpuatsie uepBr 0OBIMHO pa3AcIbHOMIONBL, HO HEPEAKO HAOIIO-
AaCTCA OAHOBPCMCHHOC PasBUTUC MYKCKHUX U JKCHCKUX IMOJIOBBIX KCJIC3
(repmadpomuTazM).

9. PazButne uacTo mpotekacT ¢ meramopdozom. Tummunas mu-
YHHKA Y MOPCKHX KOJbYeLoB — Tpoxogopa. Takum odpa3om, B opranu-
3aLUM KOJIBYATBIX YEPBEH MPOCIEKUBAOTCS MPOTPECCUBHBIEC YEPTHI Op-
raHus3anuy HCJIOMHUICCKUX Y KUBOTHBIX ! HATUIHUC LIC/IOMA, MCTAMCPHOCTD
CTPOCHUA, TIOABJICHUC KpOBCHOCHOI\/'I CHCTCMBI, BBIACTUTC/IbHAA CHCTCMA
TUna MeTaHeQpuanes, 6oiece BBICOKOOPTAaHN30BAHHAS HEPBHAS CUCTEMA
H OpraHbl YyBCTB.

CucreMaTH4ecKoe MOJI0JKEHHE 00beKTOB:
Kaaccsr Muoromerunkossie (Polychaeta);

Magomerunkossie (Oligochacta),

IMuseku (Hirudinea),
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3aganue 1. OcoGeHHOCTH MOP(]OTOTUICCKOTO CTPOCHHS LIECTO.

TMopsaaok BEITOTHCHUS.

1. O3HakoMHTBCS € BHEIIHEM BHAOM Oblupero comurepa lae-
niarhynchus sadinati. OcMOTpeTh BIQKHBIH MakpoIpenapar, HaWTH
CKOJICKC, CPABHUTH MPOTTIOTTHIB (IO paszMepaM U o GopmMe) B PasHBIX
YacTAX CTPOOUITEL.

2. M3yunuts 1o MHUKpPOMIpENapaTy CKOJIEKC TOTO K€ COJIUTEpa MOJ
MHUKpockoroM. [Ipu Manom u GONBIIOM YBETHYCHHH U 3apPHCOBATH CTO.

3. Crenate PUCYHKH Pa3HBEIX BUJOB LIECTO U MOJIMHCATH (TOJOBKY,
CKOJICKC, WICHHKH, MONIOBYI0 CUCTEMY repMahpPHIUTHOTO THIIA).

3apanne 2. OTIMUHTEIBHBIE YEPTHI YETHIPEX BHIOB HEMATOA. ac-
KapHUAbl JIOIAAHHOMN, OCTPHIIBI, BIACOTIaB U TPUXHHEL.

TMopsaaok BEITOTHCHUS:

1. Tlo BraxxHOMY MHKpOTIpETIapaTy HEBOOPY KEHHBIM TI'JIa30M O3Ha-
KOMHTCS C BHEIITHAM BHIOM aCKapHIBI JTOMAIMHOM.

2. PacMoOTpeTh 110 MHUKPOCKOTIOM IPH MAJIOM YBEIHYCHHH ITIpeTa-
paT OCTPHIEI U 3apUCOBATh BHEITHUH BH/, CTPOCHHE MTHIIEBAPUTEIHLHON
TPYOKH U MOJIOBOH CHCTEMBI.

3. PacMoTpets 1 3aprcoBath Mmpu OONBIIOM YBEIHUCHHUH SHLIO OCT-
PHIIBL.

4. PaccMOTpETh U 3apUCOBATH BHEIIHUI BU[ BJIACOIIABA, IPU 00JTb-
IIOM YBEIUYCHHUH SULIO.

5. VI3yunTh OA MUKPOCKOTIOMIPH MAJIOM YBETMUIEHHH, HA MUKPO-
Ipenapare BHEITHUH BHJ TPUXHUHEIB! M 3apHCOBATh.

6. Ha Mukpomnpenapate Kycouka TPUXHHOZHOTO MsCa, TIOJ MHUKPO-
CKOTIOM TIPH OONBIIOM VBEJIUYCHUH, O3HAKOMUTCS ¢ MHKAICYTHPOBAH-
HOH TUYUHKON TPAXUHEILIBL.

3aganue 3. Bremrane mopdoaoruueckue 0COOCHHOCTH MATOIIE-
THHKOBBIX.

TMopsaok BEITOTHCHUS.

1. V3yuuts 001IHE YSPTHI, AT KOJBYATHIX UCPBCH (YCPTH OpPraHu-
3aIUM AHHEIICH).

2 YepThl, CBOWCTBCHHBIC MAJIOIMICTHHKOBEIM (YCPTHI OPraHU3aIN
KJIACCA OJINTOXET).

3. M3yunth, 0COOEHHOCTH Pa3MHOKEHHS JOKICBBIX YCPBCH.
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KonTtposbHbie Bonpocel

1. Iepeuncmure mporpeccusHbie 4epThl THIA Plathelminthes no cpaswe-
HUFO C HA3IIUMH MHOTOKIICTOYHBIMH.

2. JlaliTe XapakTEpUCTHKY BTOPHYHOH MOJOCTH KOIBYATBIX YEPBEH: CTPO-
eHme, (DYHKIMH, POUCXOoXxAcHHEe. Moaudukanms nemomMa y MHOTOINCTHHKO-
BBIX, MAJIOIICTHHKOBBIX YePBEH U IMISBOK.

3. Yxakure pazHOOOpa3He B CTPOCHHHU MOJOBOH CHCTEMBI INIOCKUX Uep-
BCH W €€ aJaNTUBHBIC OCOOCHHOCTH.

5 KakoBo pa3Ho0Opa3ue B CTPOCHUH KOKHO-MYCKYJIBHOTO MCIIKA, Y TICP-
BHYHOTIOJIOCTHBIX YCPBCii?

6. KarkoBbI 3BOMFOIMOHHBIC TCHACHIMH B IMPEOOPA30BAHUH NMOKPOBOB H
MYCKYJIATyphl y YepBeh?

7 UeM BBI3BAHHO MPOSBICHHE CXOACTBA KOJBYATBHIX YEPBEH C HH3IIMMH
YEPBSAMH. INIOCKUMH H KPYTIBIMH?

8. OObBsCHHTE, YePTHI CHCHUANM3AIUN Y MHOTOINCTHHKOBBIX UCPBEH K
IUIABAOMIEMY, POIOLIEMY, CHASIEMY 00pa3y KHU3HH.
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3ausitue 6. Tun YUsieHHCTOHOrHE OCHOBHBIE KJIACCHI,
PakooGpa3sunie, [laykoo0pa3Hbie U HX 001Iasi XAPAKTEPHCTHKA

ean 3aHATHA: H3YUUTH OCOOCHHOCTH BHEIIHETO M BHY TPESHHETO CTpOE-
HUSI PESUHOTO PaKa; M3yUUTh 0COOCHHOCTH MOP(OIOTHH MayKOOOPA3HBIX, MPH-
HA/IJIC)KAIIAX PA3HBIM OTPSIIAM.

O0opyroBanne; MEKPOCKOT, MHUKPOIPCTIAPATHL, KAPAHIAII H aTHOOM.

Tun Arthropoda (Unenucronorue). bumarepaibHO-CHMMETPUYHBIC
’KUBOTHBIC C BRIPAKCHHOU BHCITHCH MeTamepucil. Temo moapasaencHo Ha
OTIC/IBI (TarMel), COCTOSINUE M3 TPYIINT CETMCHTOB (TETCPOHOMHAS CEr-
meHTarms). CerMeHTBI HECYT KOHCYHOCTH, CICLHATH3UPYIOMINSCS IS
BBITIOJHCHMS Pa3HbIX (YHKIMH (3aXBaT U 0O6paboTKa MUK, XOXKICHHE,
IUIABAHUE, AbIXaHue). Teno MOKPHITO KYTHUKYIOH, KOTOpas y OONbIIHH-
CTBa MPEACTABUTEICH pa3OHTa Ha IMUTKH — CKICPHUTEHL, COCIMHEHHEIC CO-
YWICHOBHBIMH MeMOpaHamu. Tosictas v MpouHas KYTHUKYJA BBITOIHSICT
(VHKIMIO HApY)KHOTO CKEJIETa, MYCKyIarypa MONEpEYHONoaocaras u
pa30uTa Ha OTACTBHBIC ICHTHI. AHATOMUS U OPTaHH3ALMS CHCTEM Opra-
HOB CHJIBHO BapbUPYET B PA3HBIX IPYINIAX H CBA3aHA COCOOCHHOCTIMU
ouonoruu. OmmogoTBopeHHe y OONBIIMHCTBA BHYTPCHHEE, HO €CTh H
Hapy>KHOE, Pa3BUTHE THOO mpaMoe, Tubo ¢ armduHKOW. Biarouaer asa
noaruna; Chelicerata (Xenuuepossie) u Mandibulata (ManauOyisier).

Haaxacce Branchiata (CKaGpoasimariiue) ¢ ¢ THHCTBCHHBIM KJIAC-
com Crustacea (PakooGpasubic). OAHOBETBUCTAsI KOHCUHOCTh XCIHLICPO-
BBIX U IBYBETBHCTAS KOHCUHOCThPAKOOOpasHeIX. TarMaTuzaiys: ronosa,
Ipyap (roaoBorpyap), Oproimko, TeabcoH. OpraHn3aursoTACIBHBIX CET-
MCHTOB. TCPTHT, CTCPHHUT, TIJICBPHT, COWICHOBHEIC MeMOpansl. KoHeuHO-
CTH, CTPOCHHEC U CHCLIUATM3ALMS. CIOXKHBIC IJ1a3a, AHTCHHYMBI (aH-
tennsl [), antenssr (antennsr 1), manauGy s, Mmakcumint |, maxcumier 11,
HOTOYEIOCTH (SCITH €CTh), XOAWIbHBIC HOTH (TICPEOTIONbI, UITH TOPAKO-
MOJIbI ), TIABATC/IbHBIC HOTH (TUIeHONoa6), yporoast. [loseneHue cneuu-
ATH3UPOBAHHBIX KOHCYHOCTCH MO3BOMIO 3HAYHTCIBHO PACIIHPUTD
cnekTp nutanus. [luinesapurensHas cucteMa: nporsokeHHas u audde-
PCHIMPOBAHHAS TICPCTHAS KHINKA, KOPOTKAA CPCIHSA KUIIKA W TICUCHB,
JUTMHHAA 3aH:14 knika. KpoBeHOCHas crcteMa: cepalie Ha CIMHHON CTO-
pore. BeigenurenpHas cuctemMa: KOKCAIbHbIC MITH AHTCHHATBHBIC HKEIIC3bI
(mapHbIC LCTOMHYCCKUE MCIIOUKH, CBA3AHHBIC COKPYXKAMIICH Cpemoi
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Hoatun Chelicerata (Xenuueposeie). Teno moapasaencHo Ha
MpocoMy (CEMb CETMECHTOB, HECYINUX CICAYIOUINE KOHCYHOCTH. XCIIH-
LCPHI, TCIUNANBITBI, YCTHIPS MAPhl XOAUIBHBIX HOT, CEABMOH CETMCHT
PYAUMCHTAPHBINA — Y MPUMHUTHUBHBIX MPEICTABUTCICH HECET PYIUMCH-
TAPHBIC KOHCUHOCTH (XHSIPUH)), ME30COMY (IIECTh CEIMCHTOB, HECY-
IIUX BUAOU3MCHCHHBIC KOHCUHOCTHU: TMOJIOBBIC KPBIIIKH, THCTOBHIHBIC
HOXKH, TPeOHEBUAHBIC OPraHbl, ICTKUE U T.1.) U METACOMY (ILICCTh CEr-
MEHTOB, JIMIICHHBIX KOHEYHOCTEH). B rpynme mveer MecTo TeHACHIMS
KMUHHATIOPH3ALUH TENA, CTUSIHUIO CETMEHTOB H Tarm.

Kaacc Arachnida (ITaykooOpasHeie). ITO CyXOMYTHBIE XSIULICPO-
BbIc. IMEIOTCS MPHCOCOONCHHUS K J)KU3HU HA CYIIE. MPOYHBIH, HO Jer-
kuit (0€3 CaCQO;) «maHUUphy», TUMOMPOTCHHOBBINH (BOIOHCTPOHHUIIAC-
MEIH) CJIOH, MPEIATCTBYOIUI HCTIAPEHHUIO BIAard C MOBCPXHOCTH TEJA,
M3MCHEHHE XOAWIBHBIX KOHCYHOCTCH (MOSIBICHUE Narku), (opMUpPOBa-
HHE OCOOBIX OPraHoOB ABIXaHMS (JIETKHE — BUIOW3MCHCHHEIC KOHCYHO-
CTH; TPAXCH — DKTOACPMAIBHBIC BIISIYUBAHUS TIOKPOBOB) U OPraHOB BbI-
JeJicHUs (MaTbIIUTHEBEI COCYABI), BHYTPEHHEE OIUToA0TBOpeHHE. OTpsia
Scorpiones (Cxopruonsr). JleMOHCTpUPYIOT HAUOONEE MOMHOS CPEad
MaykooOpasHbIX pacuicHeHuE Tena. [lequnanbnel cHaGKEHB MOLITHBIMU
KkaemHIMu. Me3ocoma HeceT BUAOU3MCHCHHBIE KOHCUHOCTH (TIOJIOBBIC
KPBILIKH, IPSOHCBUIHBIC OPraHbl, YSTHIPE nmapbuierkux). Ha kouie me-
TacoOMbI — MPHUJATOK TEIbCOHA C simoBuTOoM uraon. Otpsa Aranei (Ia-
vku). Mopdonorusa: npocoMa (MOIIHBIC XCTHLEPHI C STOBUTOH KeJie-
30H; MEeAWMNANbIbI, KOTOPHIC YCAMILOB HUCHONB3VIOTCA AN COBOKYILIC-
HUSL, YCTHIPE TAPhl XOAHIBHBIX HOT ¢ MPSAWIBHBIMUKOTOTKAMH), CTEOC-
JACK (BUIOU3MCHCHHBIH CEIPMOM CEIMCHT IMPOCOMBI), OMHCTOCOMA
(cuBIOHECS CErMEHTHI ME30- K METACOMBI; 1Ay THHHBIC OOPOJABKY — BH-
JOU3MCHCHHBIC KOHCYHOCTH). BHOMOTrHYECKHA MPOrpece CBsI3aH ¢ HC-
MOJb30BAHUEM TAYTHHBI (PAa3MHOXKCHHE, PACCENCHHE, JIOBIAOOBIYH,
COBOKYIUICHUE).

Orpsia Acari (Kinewn). bruosorudeckuii mporpecc ¢Bsi3aH ¢ MUHU-
aTiopuzanpel. Y mNoAaBisomero OONbIIMHCTBA KICIICH TarMel Teia
CHBAIOTCS B eAuHOETYI0BUINE. HabmonaeTcsa nepexon k mapasurude-
ckoMy o0pasy xku3Hu. Knemu nepenocat 3BUPYCHBIX, 22 GakTepHab-
HBIX H HECKOJTBKO MPOTEPO30HHBIX HHBECKIMHI. [xodes ricinus — TacKHBIA
KJICLI, MEPEHOCUYHK BUPYCHOTO KICIIEBOro 3HuEdamura (0nacHoe npu-
poaHo-ouarosoe3aboneBanne). [Ipu3Haku U OCOOCHHOCTH K/ICIICBOTO
sHuedanuTa, Mepsl NPEIOCTOPOKHOCTH MPHUITOCCIICHHH SHIC(aTHTHEIX
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pationos. pyrue Buael u3 cemelictsa Ixodidae mepenocar omachHoe 3a00-
aeBanue — 6onesns Jlativa (Ooppennos), BO30YIUTe b — TPaAaMOTPHULIATS/Tb-
Has CIUpoXeTa, u3 poaa Borrelia. Kiemu — nepeHOCYHKH BO30OYAUTEIICH
remMoparmueckix muxopanok (Konro-Kpreimckas nmxopanka: Bo3Oyau-
tens — Bupyc Konro, nepenocunxu — Ixodes ricinus, Hyalomma sp.)

Cucremaruyeckoe noJyiokeHHe 00bLEeKTOB:
Otpsazer: 1. AkapudopMHBIC KICIIH;
CemeiicTBa: 1. maHIMpPHBIC KICIIH;
2. amGapHbIC Ky (MyTHOH KIS, CBIPHBI);
3. 3yaHU (YCCOTOUHBIN KIICII);
4. mayTWHHBIC KJICIM (3MAKOBBIH KIICIN, TIAYTHHHBIH
KITCIIT).
2. INapazutrdopMHbIe KICIIH;
CemeticTa: 1. apracoBbie KJICIIH HCPCHACKHUN KICI);
2. macTOuHbIC Kiaemu (codauui, Tac:KHBIH, ACpMa-
LCHTOP, KOXKEPE3);
3. ramMa30BbI¢ (KJICII BApPpoa).

Otpsaa Axapudopmubie kieuu (Acariformes)

Panee kneimeoOpasHbIX MayKoOOpa3HbIX OOBCAMHSIN B OJAHH OT-
pax — xnewmei. [lo3gHee BBICHUIOCH, YTO 3Ta rPyIa HCOTHOPOAHA,
TCHEPh BBLACTAIOT TPU OTACTBHBIX OTPsAAa KICHICOOpasHbIX: aKapu-
¢dopmHBIC, Tapa3uTUGOPMHBIC KICIIH H KICIU-CCHOKOCLBL. OTpsi aka-
pUQOPMHEIX KICIEH HaubONee MHOTOYHCICHHBIM M BKIIOUYACT Oonee
15 TeIC. BHIOB. DTO OveHBb Meakue Gopmsl (0,2—0,3 mm).

Pasmuokenue cnepmarodoproe. Pazsurue ¢ anamopdhosom.

Orpsag Ilapasutudopmubie kneum (Parasitiformes).

Otpan mapasutudopMHbIX Knemel Bkmouact 10 TeIC. BHIOB.
K HHM OTHOCHTCSI HECKOJBKO CEMEHCTB, CPSOH KOTOPHIX HAHOOJBINCS
SHAYCHUC HUMCIOT IaMa30uJAHBIC M HKCOAOBBIC KIICIIH. raMaSOI/I,Z[HbIC
ke (Haacemeiicteo Gamasoidea) rmpeACcTaBICHB Kak CBOOOTHOKHBY -
IIUMH, TaK U HAPAZUTHUCCKUMH BHIAMH, & HKCOIOBBIC KJICIIH (HAACCMEH-
ctBO Ixodoidea) MCKIFOUMTEIHHO KPOBOCOCYIHE mapasuThl (puc. 14) mo-
3BOHOYHBIX JKUBOTHBIX. OHH HEpPEeHOCAT BO30YIUTENCH OMacHwIX 3aboie-
BaHMH: 3HIE(]aNNTA, TYIIPEMIH, MHPOIIA3MO30B, CHITHO-TU(O3HOU JTH-
xopagku. Pasmuoxkenue crnepmarodoproe. Pazsutue ¢ anamopdhosom
(puc. 14).
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TENBCOH, Kapamakc, POCTPYM, CIOXKHBIC IJ1a3a, aHTCHHBI ICPBEIC, aH-
TCHHBI BTOPBIC, MAHAUOVIIBI, MAKCHILTBI ICPBHIC, MAKCHIIITEL BTOPHIC, TPH
Mapbl HOTOYETIOCTEH (MM MAaKCUILTIONOA), XOJWIBHBIC HOTH, UITH Tepe-
omnoAsl, (AT MAp), KICHIHIO (HA HCPBOH XOAMIBHON HOTE), OPIOIIHbIC
HOXKH, WIH TIICHONOABL, (IATh Hap), YPOIOAbl (XBOCTOBBIC HOKKH, HIIH
IUIABATEIBHBIC IITACTHHKH, HA IIECTOM OpIoIHOM cerMenTe). OOpartuThb
BHUMAaHHUE HA Pa3IHYHs B CTPOCHUH OPIOLTHBIX KOHEYHOCTCH V caMiia u
CaMKH PEeYHOro paka (v camua mepBbic ABE Mapbl OPIOLIHBIX KOHCUHO-
CTeH 00pa3yrT KOMYJIATHBHEIN aInapar, YCaMKH KOHCUHOCTH MEPBOTO
CCrMEHTA OPIOIIKA PSAYIHPOBAHBI).

2. BHUICHUTE HOTOUCITIOCTh TPETRCH Taphl U 3apucosats cc. [lox-
MUCATh MPOTONOTUT, 3K30MOJUT, SHAOTIOJUT, Kadpy.

3. PaccMOTpeTh MOCTOSHHBIN Makponpenapar (BCKPhITOrO PSUHOTO
paka) u caenate 000l pucyHOK. [loamucars xa0psl, :KEBATCIBHBIC
MYCKYJIBI, MBILILBI XKETYIKa, KapAHATIbHYIO U MHIOPHICCKYIO YACTH JKe-
JAyAKA, TICUCHb, 3aJHIOK KUIOKY, CEPALEC COCTHAMH, MEPEIAHIO a0pTy,
AHTCHHAIIBHBIC APTCPHH, BEPXHIOK OPIOIIHYIO apTEPHIO, TIOJIOBEIC MPO-
TOKH, TIOJIOBBIC JKEIE3bI.

4. 3yunTh CTpOEHNE HEPBHOM CHCTEMBI pedHOro paka. s toro
yTOOBl VBUICTH OPIOIIHYIO HEPBHYIO LICTIOYKY, HEOOXOANMO YIAITUTh
BHYTpeHHHE opransl. COenaTh OTACTbHBIN PUCYHOK HEPBHOW CHCTEMEI
(OproIIHOM HEPBHOM LICTIOYKH) B 3CKH3HOM HAOPOCKE OOIIHMX KOHTYPOB
tenapaka. lloanucaTe HAATIOTOYHBIA TaHTIHH (€CTH VAAIOCH €ro
HANTH), OKOJIOTJIOTOYHBIC KOHHCKTHBBI, HOATJIOTOYHBIN AHTINM, PO-
JOJIBHYIO IIC/Ib OPFOIIHOM HEPBHOU HETOYKU (OOBIYHO OYCHB XOPOIIO
BUJHA), TIATh TPYIHBIX TAHTIMEB U MICCTh OPIOLIHBIX TAHTIIHUCB.

3ansarue 3. M3yucHue BHCIIHETO BUAA MAyKa, CTPOSCHUE U PACIo-
JI0KCHHUE €T0 KOHEUYHOCTEH U MPUIATKOB.

TMopsaok BEITOTHCHUS:

1. Mcrionbayst MUKponpenapaT, U3y4IUTh 04 OUHOKYIIPOM BHEIII-
Hee cTpocHue mayka. [layku JeMOHCTpUPYIOT CIEAYIOLMIHHA 3TAIl CITH-
HUS TYJOBHUIMHBIX CCTMEHTOB. Y HUX U TOJOBOTPYAb, U OPIOIIKO MPS/-
CTaBIAIOT COOOW CIUIOIIHEBIC HEPACUICHCHHBIC OTACTBI TEJA, OXHAKO-
MEKIY HEMH y TIAaYKOB UMEETCSl KOPOTKHUH U Y3KHH credenek, obpaso-
BaHHBIM ceIpMBIM cerMeHTOMTena. Caenarh PUCYHOK BHELIHEIO BHAA
nayka (mayka-KpecTOBHKA) U OTMETHTh HA HEM TOJIOBOTPY/Ib, OPOIIKO,
¢ AUMABIIBI, XOJUTbHBIC KOHCYHOCTH, MAYTHHHBIC OOPOAABKH.
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2. Uctionbayst pUKCHPOBAHHBIM MATEPHAT U HATTISTHBIC TTOCOOUS B
KOPOOKax, MO3HAKOMHUTHCS CMOPPOIOTHEH HKCOAOBOrO Kieina. ¥ MHO-
IMX KJICIICH CTCTCHb CIMAHHUS CCTMCHTOB TEJA ABIACTCS MAKCHMAIh-
Hoit. Bee Teno y Hux uesipHOE, 0€3 rpaHUI] MEKIY CErMEHTaMu U 0€3
nepeTsHkek. PaceMOTpeTh Kiiema noJ OMHOKY/ISIPOM U 3apPHCOBATh Cro
BHCIHUYM BHJ, yKa3aB TYJOBHIINC, XOAWIbHBIC HOTH, XODOTOK, TICTH-
TIAJTBITHL,

3. PaccMOTpeTh MO MaITBIM YBETHUCHHCM MUKPOCKOTA XCITUIICPhI
M TIC TUTIATBIIB TIAYKa, 3APUCOBATH WX M TIOANNCATH KOHCYHBIH KOTTCBU/I-
HBIH ¥ OCHOBHOH YJICHUKY XCITHIICPHI, TICTUTIANBITI, KCBATCIbHBIH BbI-
POCT OCHOBHOTO YJICHUKA TICTUTIAJTBITHL.

4. PaccMOTPETDh MO MAJBIM YBEIHHICHHEM MUKPOCKOTIA XCITUTICPHI
M TICTUTIATBIIBL KIICINA, 3aPUCOBATh MX M OTMCTUTh HA PUCYHKE OCHOBA-
HUE XO00TKA, MEIUNAIIBITB, TUIIOCTOM (BBIPOCTOCHOBAHUS XOOOTKA), XE-
JHULICPHI, KPOIOIIUE ILIACTUHKHU.

KonTtposbHbie Bonpocel
1. Kakue 0cOOCHHOCTH CTPOCHHS WICHHCTOHOTHX, PAKOOOPA3HBIX M MAayKO00-
Pa3HBIX BHI 3HacTE?
2. O0bsacHHTE, YeTro 00IIET0 B CTPOCHHH PAKOOOPA3HX M KOJIBYATHIX YCPBEH.
3. ObocHy#TE, 0COOEHHOCTH PA3MHOKCHUS U CTAJHH PA3BUTHS PAKOOOPA3HBIX.
4. B 4eM CYmHOCTh U OCOOCHHOCTH BHEIIHETO CTPOCHUS XCIHIEPOBBIX (Meye-
XBOCTBI, CKOPITHOHBI, COJIBITYTH, MAYKH, KICIIH)?
5. KakoBo BHYTPCHHEE CTPOCHHE Ay KOOOPA3HBIX?
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3ansitue 7. CucTeMaTHKA OCHOBHBIX OTPSIAOB HACEKOMBIX

Lesm 3aHsITHSA: W3YYATH OCOOCHHOCTH BHEITHCTO CTPOCHHS HACCKOMBIX —
CTPOCHHE KPBLUTECB H POTOBBIX AIMAPATOB Y MPEIACTABATETICH PA3IYHBIX OTPAIOB.

O0opynoBanne: MHKPOCKOT, Jyma, OyIABKH, CKAIBICIB, MPCIAPOBAJIb-
HAA BAHHOYKA, a4 TAKKC MUKPO W MAKpO NMpEmapaThl HACCKOMBIX.

XapakTepHas 0COOCHHOCTh HACEKOMBIX — HUX CIIOCOOHOCTH K IO-
nety. Kpbuibs pacmonararorcsiHa BTOPOM H TPEThEM CETMEHTax IPyIH.
JBa B3rs1a Ha MPOUCXOXKICHHUE KPBLIA: OTHAPAHOTATIBHBIX BBIPOCTOB;
OT 3K31Ta KOHeUHOCTH. [loner: mpuHOun peryara, paboTa MPOAONBHEIX,
JOPCO-BEHTPANBHBIX U IICHPATIbHBIX MBI (IPCBHEKPBLIBIE U HOBO-
KpBIIbIC HacekoMble). KprIIo OBYXCIOWHO, COACPIKUT TpaxcHHbIC
CTBOJIBI U HEPBBI, B MECTAX UX 3aJCraHus 00Pa3yOTCs JKUIKH. THI XKuI-
KOBAHMS — BRKHBIH CHCTEMATHUYCCKHI mpu3Hak. Kpeiabs MoryT ObITh
pasBuUTHL B pa3Hoii cteneHu. [ [puMuTHBHBIE MEPBHYHOOCCKPBLIBIC HACE-
kombie (mogxiace Apterygota): OeccskkoBeie (oTpsin Protura), aByx-
BocTku (otpsin Diplura), koamemGomast (otpsin Collembola), meTuno-
xBoctku (otpsn Thysanura). Bropuuno Oeckpsuibie (opMbl Cpeau
Pterygota: Bium, OMoXu, HEKOTOPBIE MYXH. DTUTPHI )KYKOB, TOTYIITUTPHL
KJIOTOB, KYKKanbla ABYKPEUIbIX. CTPOCHUE Pa3NHYHBIX THIIOB POTO-
BBIX allapaToB HacekoMbiX. PoToBOM ammapar rpe3ymiero tuna (mpsi-
MOKPBITIBIE, TAPaKaHbl, )KYKH) — HCXOJHBIH, TICPBHYHbIN (Hauboee pac-
YJICHCHHBIH, SIBHO MPOCICKUBACTCS OOLTHOCTD IUIAHA CTPOCHHS POTOBO
KOHCYHOCTH U XOAWIBHOM HOTH, BCTPEUACTCS V TMIHHOK HACCKOMBIX M3
MHOTHX OTPSIOB, MPOCICKHUBACTCS CXOACTBO C POTOBBIMHKOHCYHO-
CTSIMA MHOTOHOXKEK). JIMKyIne-rpbI3ymui (MM JaKarOIHi) POTOBOH
anmnapar (MHOTHE NICPENIOHYATOKPBLIBIC — MUEJIbL, IIIMETH) — HAUMCHES
W3MCHCHHBIN, M0 CPABHCHUIO ¢ HCXOAHBIM, THII POTOBOTO AamlIapaTa;
MOJHBIH HAOOP YacTCH COXPAHACTCS, HO OHH CHUJIBHO BBITSATHBAOTCS
BAJIUHY; MOSIBISIETCS BO3MOXKHOCTD M A1 ¢OOpa TBEPAOU MHUINH, U IS
BcacbiBaHMs Hekrapa. Cocylnuil poTOBOH ammapar 4enyeKphLUIBIX H KO-
JIOLIC-COCYIIHE POTOBHIC AIMMapaThl ABYKPBUIBIX H IOJNYKECTKOKPHI-
JBIX — MPHUCTIOCOONCHHUS K MUTAHUIO KUAKOH MUIICH M NPOKATIBIBAHHIO
MOKPOBOB kepTBbl. OCHOBY 3THX POTOBBIX AMNNAPATOB COCTABIACT XO-
POLIO TepPMETH3UPOBAHHAS TPYOKA, KOTOpas B Pa3HBIX OTPSIaX HACCKO-
MBIX UMCET Pa3HOC MPOUCXOkKACHUC. MYyCKOUTHBIN POTOBOH ammapar
(BbIcIIHe MyXH) — HAWOONEE COBCPLICHHBIN, MO3BOMSCT MHTATHCI KaK
SKUAKOW, TaK U TBEPAOW IMHUIICH, a TaKKE OT(HIBTPOBHIBATE KPYIIHBIC
YJACTHUIIEI U3 YKHUAKUX CMECCH.
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Hoarun Tpaxeitnoapnuamue (Tracheata)

TpaxelHOpIIAINNE, U TPAXCHHBIC, — CYXOMYTHBIC YKHBOTHBIC.
JTOT MOATHN BKTOYACT TAKUX UICHHUCTOHOTHX, KaK MHOTOHOMKKH U
HACCKOMBIC. Y HHUX OpPraHbl AbIXaHHS MPEICTABICHBI TPAXEAMH, OTCIOAA
u HazBaHue moatuna. OIHAKO YV HEKOTOPHIX MEIKHX IMPEIACTABUTCICH
MOATHIIA TPaxeHd HET, HOHHM Aplmar uepe3 koxy. Cpeau TpaxeHHbIX
BCTPEUAIOTCS U BTOPUYHO BOAHBIC (GOPMBI (3KYKH-TIJIABYHIIBI, TMIHHKH
CTPEKO3), HO Y HUX, KaK MPABUIIO, COXPAHSIIOTCS TPAXCH, YTO CBUACTCITb-
CTBYET 00 MX NPOHUCXOKACHUH OT CYXONYTHBIX NMPEAKOB. TpaxeiiHoabI-
MIaye OTIHYAIOTCS OT APYIHMX IMOATHIIOB YWICHHCTOHOTHX CICAVIO-
IIUMH OCOOEHHOCTIMU:

1. TpaxeHHOABIIIAIMHAE UMEIOT OPraHbl BO3IYLIHOTO IBIXAHHS —
Tpaxeu. DTHM OHH PE3KO OTIHYAIOTCS OT BOJHBIX WICHUCTOHOTHX C JKa-
OCpHBIM JABIXaHUEM: TPHUIOOUTOB, PakooOpaszHeIX, MeuexBocToB. Q-
HAKO V MHOTHX MayKOOOPa3HBIX TOKE MOTYT OBITh TPaxeH, HO B Mpec-
Jax 3TOro KIacca BCTPEHAIOTCS W APYTUE OPraHbl BO3AYIIHOTO AbIXa-
HHSL — JIETKHUE, KOTOPBIX HUKOTAA HE OBIBACT Y TPAXCHHBIX.

2. Teno TpaxcHHOIBIMAIIIX MNOAPA3ACIICTCS HA TOJOBY M MHOTO-
YICHHUKOBOEC TYIOBHIIE (Y MHOTOHOXEK) HJIH HA TOJIOBY, TPEXWICHHKO-
BYIO TPYb U CEIMEHTUPOBAHHOE Opromiko (y Hacekombix). KoreuHocTH
V TPaxCHHBIX OJHOBETBHUCTBIC. ¥ MHOTOHOXKCK XOAWUJIBHBIC HOTH HME-
10TCS Ha OOTBIIMHCTBE TYJIOBHIIHBIX CCTMCHTOB, 8 Y HACCKOMBIX TOIBKO
HA TPEX IPYIHBIX CETMEHTAX.

3. I'onoBa 00BIMHO CTHUTHAS W COCTOUT M3 aKPOHA M YESTHIPEX CET-
MCHTOB, HHOT 1A MOCJICIHHN FOJ0BHOH CerMeHT CBOOOAHEIH. Ha ronose
V TPaxCHHBIX UMCIOTCS OJHA Mapa YCUKOB (NPUIATKH akpoHa) u 2-3
Hapsl YEMHOCTEH.

Hoaknacc llepsuunobeckpbuibie HaceKoMbIe (Apterygota)

Hacexomble xapakTepu3yOTCS MPUMHUTHBHBIMA YEPTaMH OPTaHU-
3aud. Y HHUX OTCYTCTBYIOT KpbLibsd. VX GECKpBUIOCTE MEPBHYHAS, TAK
KaK HX MPEAKH TOKe ObIIM OECKpRIIbIME. POTOBOH ammapat rpeI3yIun,
€nabo CrenuaIn3upOBaHHbIH. POTOBEIC YacTH OTKPHITHIE, HE BTSIHYTHIC
B TOJIOBHVIO Karcyny. Passurue mpsamoe, 6e3 Metamopdosa (ametabo-
nvst). JIMIMHKY OTITHYAI0TCS OT HMaro TOJIBKO Pa3MepoM, MPOHOPLIUIMHU
Tena, XeToMoM. JIMHBKH TIPOJOIKAIOTCS H BO B3POCIOM COCTOSIHUH. K
MOAKIACCY OTHOCATCS ABa oTpsiza. Hambosee pacmpocTpaHeHsl mpea-
crautenu otpsaa Thysanura — 1meruHOXBOCTOK. llpeacraBurenem
3TOrO OTPSIAA SABJLICTCS CaXapHask YCIIy HHHLIA.
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Hoaknacc Kpbuiareie Hacexombie (Pterygota)

3TI/I HACCKOMBIC UMCHOT KPbIJIbA. HCHGTaIOH.[I/Ie BHUIBI UMCIOT Py au-
MEHTBI KPBLTBEB, CBUICTEIBCTBYIOMHKE 00 HX BTOPUIHON OCCKPBITIOCTH.
Portoeric ammapatel pazHooOpasHeie. PasButie ¢ metamopgo3oM, He-
MOTHBIM WM TIOoTHBIM. Cpeu KphlIaTeix HaceKoMBIX (Pterygota) Briae-
asroT aBa uHppaxnacca: unppaxmnace pesuekpeuisie (Palacoptera) u
ungpaxnacc Hosokpeuteie (Neoptera). Mudpaknace JlpeBHEKpbLibIe
Palacoptera Bmrouaet 6071ee APSBHUX MPEACTABUTEICH KPBLTATHIX HACE-
KOMBIX.

Cucremaruyeckoe noJyiokeHHe 00bLEKTOB:
Lapcreo Animalia (CKuotHbie);
IMoauapcreo Eumetazoa (Bricinue :xuBOTHBIC);
Pasnen Triploblastica, Bilateria (Tpexcnoiinsie, bunarepanbasic);
I'pymma Spiralia (Criupanus);
Tun Arthropoda (UnenucroHorue);,
IMoarurr Mandibulata (MauguOynsiter);
Hanknacc Antennata (Tracheata) (Antennarst, TpaxeiiHoapIIIAIIIE);
Kmacc Insecta (Hacekompic);
IMoaknacc Pterygota (Kpsiiareic HaceKOMBIC);
OTtpsin Odonata (Ctpexossr);
Otpsig Orthoptera (Ipsmokpeiieie);
Otpax Hemiptera (ITonyskectkokprinsie, wiu Knomner);
Otpsax Hymenoptera (Ilepenonyatokpsuisie);
Otpax Coleoptera (Kectrokpsineie, umu JKyku);
Otpsax Lepidoptera (Uemyekpruisie, win baboukn);
Otpsax Diptera (IBykpeLibic).

3apanue 1. U3yunTh BHELIHHUI BHJ YepHOro TapakaHa U HpH-
JAATKOB I'OJIOBHOH KATCYJbI.

TMopsaok BEITOTHCHUS:

1. O3HaKOMHUTECH C OTACIAMH TENa TAPAKAHA, 3aPHCOBATD KOHTYPEI
T€Ta, OTMETUTh Ha PHUCYHKE OTAHJIBI TENA, TPAHHUIBI MEXAY HAMH H
()YHKLIUH T'OTOBHIL.

2. OTUCHUTD aHTCHBI, PACCMOTPETh UX MOJ JIYIIOH U 3apUCOBATb.

3. M3yunTs mpugaTKH U KOHEYHOCTH T'OJIOBBI; UL 3TOTO IIPEaABapH-
TCAPHO MOATOTOBUTH OOBEKT (OTACIUTH I'OJOBY OT TPYAH, HEPEPe3aB
CKaJBIIEICM CHHBIA EPEXBaT).
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4. B TOOBHYIO KaICYy1y BOTKHYTh YHTOMOJIOTHYCCKYIO OVIIABKY C
TAKUM pacyeToM, YTOOBl POTOBOH amNmapar M 3aThIJIOYHOC OTBEPCTHC
HAXOJUJIOCHh MO OJHY CTOPOHY OVIaBKH, OY1aBKY BOTKHYTb B JHO Ipe-
MapOBAILHOW BAHHOUKH.

5. IlpenapoBanbHON Wriod OTOTHYTH Ha ceOS HYKHIOK TyOY,
CKaNBIIEIEM OTPE3aTh MECTO COWICHEHHS (IOJ KOHTPONEM PYYHOH
JVIIBI).

6. [IpuroToBuTE BpeMEHHBIH NpeNIapaT U3 HHUKHEH T'yORI U 3apUCo-
BaTh €€ MOJ IUTATHBHOU JyHOH, 0O03HAYUTh HA PUCYHKE BCE KOMIIO-
HCHTBI T'YOBI.

3apanmue 2. U3yynTh BHyTPEHHEE CTPOEHHE HACEKOMBIX HA IIPH-
Mepe YepHOro TapakaHa.

TMopsaaok BEITOTHCHUS:

1. TIpoBecTr BCKpBITHE, HAYANA CACIATH ABA Pa3pe3a ¢ J0PCo-Iarc-
PaNBHBIX CTOPOH TEJa M COSIUHUTD WX ABYMS IOTIEPETHBIMU pa3pe3aMu
y Kpas TOJIOBHI B 'V CYIPaaHaTbHOH IIITACTHHKH.

2. AKKYpaTHO CHATH TCPTUTHI U MPUICKAIMUES K HAM MBIIIIIBI, 3a-
KPCNUTEL HX OyNaBKaMU HA THE BAHHOYKH BHYTPEHHEH CTOPOHOH BBEPX.

3. 3akpenuTh BCKPHITOrO TapakaHa Ha JHE NMPEHapoBaTbHOH BaH-
HOYKH ¥ 3aJIUTh BOAOH. BeImumaTe MUHLIETOM JKHPOBOE TENIO0, TTOKPHIBA-
IolIee BHYTPEHHNE OPTaHbl, aKKyPaTHO MPOMBITh BAHHOUKY M TapaKaHa
1O/ BOAOH, YTOOBI H30ABUTHCS OT KYCOUYKOB KUPOBOTO TEIA.

4. OcBoOOANTD MUIICBAPUTEIBHYIO CUCTEMY U OTBECTH €€ BJICBO,
3aKpEINB Ha JHE BAHHOUKH.

5. Coenats o6muii pucyHoOK Bekpoiths. Haiitu 1 noanmcats Bee oT-
JIEITbI TUIIEBAPUTEIBHOMN, TTOJIOBOW U HEPBHOM CUCTEM.

6. PaccMOTpeTh CIMHHOM XHTHHOBBIM ITOKPOB C BHYTPEHHEH CTO-
ponbl. HaprcoBats 1 OTMETHTD Ha PUCYHKE CIIMHHOM KPOBEHOCHBIN CO-
ey (Cepane), COCTOSIIMMA U3 KaMEP, KPBIJIOBBIC MBIIIIIII, PACIONOKCH-
HBIE CTPOTO TI0 CETMEHTAM.

KonTtposbHbie Bonpocel
1. Kakne 0cOOCHHOCTH BHEITHETO CTPOCHHS Y HACCKOMBIX, OBIBAOT.
2. OOOCHYHTEC, KAKHEC OCOOCHHOCTH PA3MHOKCHHUS M CTATHH PA3BHTHA HACCKO-
MBIX CYIIECTBYIOT?
3. KakoBbI 0COOEHHOCTH CTPOCHHUS HACEKOMBIX PA3IMYHBIX OTPSAOB?
4. Kak pa3MHOXAarOTCs M PA3BUBAIOTCSI HACEKOMBIC PA3UIHBIX OTPSI0B?
5. Kakue 0coOeHHOCTH CTPOCHHS HOT Y HACEKOMBIX, BBI 3HacTe?
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3ansitue 8. Tun MoJsirockH, 0CHOBHBIE OTPSIABI
0CcO0EHHOCTH HX CTPOEHHS

Henn 3aAsITHA: H3YIHTE 0COOCHHOCTH OPTaHU3AIMNH, TAHIIMPHBIX 1 OPFO-
XOHOTHX MOJLIFOCKOB; H3YYHUTh OCOOCHHOCTH BHCIIIHETO M BHYTPSHHETO CTPOE-
HUA, 4 PA3MHOXKCHHA JBY CTBOPYATHIX MOJUIFOCKOB.

O0CopynoBanmne; Jyma, MPCHApOBANGHAS BAaHHOYKA, CKAJIBICIb, HOXK-
HULBL, OyJTaBKH, MHKPOCKOII, MUKPOTIPENIAPAT C TIOXHANIMH M OOBEKTHI MOJI-
THOCKH.

MOoTTIOCKH, Kak U KOJIbYATHIC YCPBH, OTHOCSTCS K TPYIIIE TPOXO-
(OPHBIX LICTIOMHUYCCKHX KHBOTHBIX. B CBsI3H ¢ 3THM OHM 001afaro0T Ta-
KAMH OOIIMMH MPHU3HAKAMH, KaK NCPBHYHAS OWIATCPATbHAS CHMMET-
pHSL, BTOPUYHAS MOJOCTh TENA — LEIOM H €r0 MPOU3BOIHBIC — LIEJIOMO-
JOVKTBI, CIIAPATIbHBIN THIT APoOIeHuUs, TpoxodopooOpa3Heie TnuuHKU. B
OTAMYHE OT OONBIIMHCTBA KONBYCLIOB, MOJLUTIOCKU 00JIaAAI0T HECETMEH-
TUPOBAHHBIM (aMETAMEPHBIM) TeJIOM. TeI0 MOAPaA3AC/ICHO HArOJOBY,
HOTY W TYJIOBUINHBIH (BHCLCpaNbHBIH) MeImok. MmeeTcss MaHTHs
(ckmagka MOKPOBOB) M MAHTHIHAS MOIOCTh, B KOTOPOU PACHOIATratOTCs
OpraHbl ABIXaHMS, aHATBHOC, BBLACIUTEIBHOEC H IIOJOBOC OTBEPCTHSI, He-
KOTOpPBIC Oprassl 4yBCTB. KIeTKH MaHTHH CEKPETHPYIOT PAKOBHHY, KO-
TOpast B HCKOTOPBIX IPYIIIAX MOKET PEAYLHPOBATHCS HIIH BOBCE OTCYT-
cTBOBaTh. Y OOJBIIUHCTBA B COCTABE MUIICBAPHUTEIBHON CHCTEMBI HME-
eTCst 0coOBIl opran — paay.ia (tepka) u yemoctu. Hanbonee mpumutus-
HbIC (POPMBI COXPAHSIOT METAMEPHUIO U OOIWHUPHHIN 1enoM. Jng Oomb-
LIMHCTBA XapaKTCPHO CIUPANTbHOS APOOJICHHUE Siua, 6JacTonop CTaHo-
BUTCSl PTOM, JTHYHHKH — TPoxodopa, Beaurep. Y HEKOTOPBIX Pa3BHUTHE
mpsimoe. Iloarun Aculifera (Komroune, unu [lunacreie, MOITIOCKH).

Kuaacc Polyplacophora, unu Loricata (Xuronst, wiu [lanuupasie
MoUTIOcKH). Mopdonorusa: BoceMb IUTACTHHOK PAaKOBHHEL, TOJOBA O€3
NPUIATKOB, CO PTOM, HOTa, TYJIOBHIIC, MAHTHS C HAPYKH C LIMITHKAMH,
MaHTHHHAS OJOCTh ¢ KTCHUAMSMH, aHYCOM, BBIACIHTCIBHBIM U TOJIO-
BBIM OTBEPCTHIMH, OCHPATUSIMU.

AHaTOMUS. HHULICBAPUTEIBHAS CHCTEMA; OCTATKH LieIoMa (Iepu-
KapJ U TOHOLIEIb); KPOBCHOCHAS CUCTEMA (Cepaue — ABa NPeACCPaus U
OJHH KCIYA0UCK, KaOCPHBIC BCHBI, CIIMHHAS A0PTA; YacTh MYTH KPOBb
TEUET HE MO COCYAaM, a MO JAKYHAM — KPYIHBIM MPOCTPAHCTBAM MEIKAY
OpraHamH); BBLACTHTCIbHASL CHCTEMA (0JHA mapa METaHEQPUINUCB, CBSI-
3aHHBIX C TICPUKApPAOM); HEPBHAs cuCTeMa (MApPHBIC MCIATBHBIC H
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CucremaTuyecKoe noJioKeHHe 00bEKTOB:

Lapcteo Animalia (CKuotHeie);

IMoauapcreo Eumetazoa (Bricinue :xuBOTHBIC);

Pasnen Triploblastica, Bilateria (Tpexcnoitnsie, bunarepanbasie);
I'pymma Spiralia (Criupanus);

Tur Mollusca (Monmtockn);

IMoarum «Aculiferay (Ilunacreie MOLIFOCKH);

Knacc Polyplacophora (Placophora, Loricata) (ITanuupasie Mos-
JTIOCKH, WA XHUTOHBHI);

Otpsin Chitoniformes (Xurtonst) Tonicella sp. — Xuron loarun
Conchifera (PakoBUHHBIC MOJUTIOCKH);

Hazgxnace Cyrtosoma (L{uptocoma);

Knacc Gastropoda (BproxoHOTrHe MOJIIFOCKH);,

INoaxmacc Pulmonata (Jlerounsie MOJITIOCKH);

OTtpsin Basommatophora (Cuasuernaseie) Lymnaea stagnalis —
[Ipynosux o6bikHOBEHHBIH Planorbis corneus — Katymika porosas

OTtpsin Sylommatophora (Crebenpuaroriassie) Helix pomatia —
Bunorpaxnas yauTka

Achatina sp. — AxaTuna

Kaacc AsycrsopuaTtsie (Bivalvia)

Kuaacc Bivalvia (JIsycrBopuatsie mMomttocku). ['onoBa, riotka u
pazxyna pexyuupoBaHbl. PakoBHHA COCTOUT U3 IBYX KYCKOB, 3aKPBIBAIO-
mux 1e710 ¢ 60k0B. CTPOCHUE PAKOBUHBL: IO TPEXCIOEB, CTBOPKH, 3aMOK,
JMTaMCHT, aAAYKTOPEl. MaHTHHHAS TTOIOCTh, CH(OHBI, ABIKCHHUE BOIBI
BMaHTUHHOH MOJOCTH, COPTUPOBKA MUIIEBHIX YacTul. CTpocHue xKa-
OCpHOTO anmapara y pasaudHbIX JBYCTBOPUYATHIX MOJLTFOCKOB (IBOSIKO-
nepucThiii kreHuauil v Protobranchia, amunHHBIE KaOepHBIC HUTH Y
Filibranchia, aBycnoiinsie pemeTuarsie mnactuak y Eulamellibranchia,
JBIXATCIBHBIA YIACTOK MAHTHIHOM mojiocTr y Septibranchia).

ITrmeBapuTepHAS CHCTEMA: POTOBBIC JOMACTH, KPUCTALTHICCKIH
cTeOeneK, KEAYAOK U MEUYCHb, NET CPEAHCH KUIIKH B HOTC, 3aTHSSA
KHLIKA (POXOAUT CKBO3b Jkemyaouek cepana). Llenomuueckas cucrema:
MEepUKap] U MoIocTh roHaa. KpoBeHOCHas crcTeMa: CIIOKHas, Hesa-
MKHyTas (4acTh MYTH KPOBb MPOXOIMUT HE MO COCYAAM, a MO CHCTEME
JaKyH), CEPALE COCTOWT M3 ABYX MPEICCPAMH M KeayAouka. Brraemu-
TENBHAS CUCTEMA MPEICTABICHA NAPOH MOYEK — BUIOU3MEHCHHBIMH Me-
TaHepUaNAMH, CBA3aHHBIMH ¢ IepukapaoM. HepsHas cuctema coctout
W3 TPEX WM YCTHIPEX Map FaHIINCeB. HepeOpaibHbIe, INICBPATbHBIC (I

55






mynaner 8-10. ¥ ronoponorux ¢ 10 mynansiiaMu 1Ba Iynaiblia — JIOB-
yhe, Oojee NMHMHHBIC, C MPUCOCKAMHM HA PACIIUPCHHBIX KOHI@AX, a
OCTAJIBHBIC BOCEMb HIyIaNCI] 00Iee KOPOTKUE (KaapMap, KapakaTHIA).
[umeBapuTensHas cuCTEMa TOJIOBOHOTMX HECET YSPThI CIICLHATH3ALNN
K MHUTAHUIO )UBOTHOW mumicH. [luinedt um cimykat riaaBHBIM 00paszoM
PBIOBI, KpaObl U JBYCTBOPUYATHIE MOJLTIOCKU. JI0OBIMY OHH CXBATHIBAIOT
MyHanblaMy U YOHBAIOT YETIOCTAMH U SA0M. B rmotke numa nepetu-
pacTcs panysioi U OOWIBHO CMAavUBACTCs CIIOHOH. B rioTky BmagaroT
MPOTOKU 1-2 map CIFOHHBIX KeIe3, KOTOPBIC BELACIAIOT (PEPMEHTHI, pac-
mergomue 6enkd U nonucaxapuasl. Bropas 3aaHsas nmapa CTOHHBIX
JKene3 BbaenseT . JKuakas numa u3 TI0TKU MO Y3KOMY MUIIEBOY M0-
CTYIIACT B SHTOACPMATIBHBIH JKETY 0K, KYAA BIAIAIOT MPOTOKU MapHOU
MCUCHH, BHIPAOATHIBAIOLICH Pa3HOOOPA3HBIC MHUINCBAPUTESIBHBIC (ep-
MeHThl. HepBHas cucremMa roloBOHOIMX HaubONee BBICOKOPA3BHUTAS
cpeau MomntockoB. HepBHbIe TaHravm o6pasyioT KPYIMHOE OKOJIOTIO-
TOYHOE CKOIJIEHUE — T'OJIOBHOM MO3T, 3aKJIIOUECHHBIM B XPALIECBYIO Kall-
cyay (puc. 17). Umerorcsa mononHuTEIbHBIC TaHITUU. B coctas moszra
MPEXKAC BCETO BXOAAT. Mapa KPYNHBIX LepeOpanbHBIX T'AHTIIHUCB, WUH-
HECPBUPVIOIIUX T'OJIOBY, H Mapa BUCLEPATIbHBIX TAHIJIHEB, TOCHUIAIOIIHX
HCPBHEIC TSKU K BHYTPCHHHM OPTaHaM.

Oprane! uyBcTB. [ '1a3a — 0COGEHHO CITOKHOTO PAa3BUTHSL, HMEIOIINE
HauOOIbIIEE 3HAUCHUE TSI OPUCHTALIMH B MPOCTPAHCTBE U OXOTHI 34 J0-
Obruci. AKKOMOJAIHA I1a3a Y TOJTOBOHOTUX MPOUCXOAUT UHAYE, YEM V
MJICKONMTAIOIIKX: HE 3a CUCT U3MCHECHUS KPHUBHU3HBI XPYCTATIHKA, a IMy-
TEM €ro TPUOIMKCHUS HITH YIATICHUS OT CETIATKU (T0A00HO (POKYCHPO-
BaHHIO oToanmapara).

OpraHel paBHOBECHS — CTATOLMCTHI PACIONIOKEHBI B XPALICBOI
karicyie Mo3ra. Opraner 0OOHSHUSI TPEACTABICHBI OOOHATCIBHBIMHU SIM-
KaMU MOJ I1a3aMH HJIH THIIHYHBIMH TS MOJUTIOCKOB OC(hpaausMu V Oc-
HOBaHUs kabep — v HayTuiyca. OpraHel BKyca COCPEIOTOUCHBI HA BHYT-
PCHHEH CTOPOHE KOHLIOB INYNATCL.

Oprasbl JpIXaHUS OPCICTABICHBI KTCHUAMAMH. Y OONBIINHCTBA CO-
BPEMCHHBIX M'OJIOBOHOTHX HX [Ba, & V HAayTHIyca — yeteipe. OHM pacno-
JIO’KCHBl B MAHTHUHHOM MONOCTH Mo OokaM TyiaoBUINA. TOK BOIBI B MaH-
TUHHOH TONIOCTH, O0CCIICUHNBAIOIIHN ra3000MCH, OTPEACIISICTCS PUTMU-
HBIM COKPAIICHHEM MYCKYJIaTyPbl MAHTHU B (PYHKLHCH BOPOHKH, Yepes
KOTOPYIO BOJA BBITANKHUBACTCA Hapyxky. KpoBeHOCHas crcteMa ronoeo-
HOTHX TIOYTH 3aMKHyTas (puc. 17). B cBA3M ¢ aKkTHBHBIM JBIKCHHECM
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MHOKEHHUE U pa3BUTHC Y [ '0MOBOHOIHMX, OHU PA3ACIBHOIOIBIC HKHUBOT-
HbIC. Y HCKOTOPBIX BHAOB XOPOIIO BBIPAKCH MOJOBOU AUMOP(U3M.
VYV ¢aMOK TOJIOBOHOTHX HMCIOTCS OCOOBIC HUIAMCHTAIBHBIC >KCIIC3HI,
BIIAJAOIINE B SIHICBO/ U BRIACISIOUINE 000J0UKY BOKPYT sinil. Omioao-
TBOPCHHUE Y TOJIOBOHOTHX HAPYKHO — BHYTPCHHES U MPOUCXOTUT HE B
MOJIOBBIX MYTAX CAMKH, & B €6 MAaHTHUHHOH monoctH. ['omoBoHOTHE OT-
KJIAABIBAIOT ST OOBIYHO HA JHE BOAOCMA. Y HEKOTOPBIX BUIAOB HAO/IHO-
JaeTcst 3a00Ta O MOTOMCTBE.

W3 stuir BRIXOAST MAJCHBKHE, BIOTHE CHOPMHUPOBAHHBIC MOJI0BOHO-
rue MOJLTFOCKH. COBPEMCHHBIC TOJIOBOHOTHE OTHOCATCS K ABYM MOJ-
kmaccam: moakinacc Hayrummasr (Nautiloidea) u moaknace Koaeonaen
(Coleoidea).

3apanmue 1. M3yunTts BHELIHEE U BHYTPECHEE CTPOCHHUE OPIOXOHO-
T'HX MOJLIFOCKOB.

TMopsaaok BEIMOTHCHUS:

1. Ucnions3ys pazgaTodHbIil MaTrepHalil, pacCMOTPETh MO JIYITOH
XHTOHA CO CIIMHHOU U OPIOIIHON cTopoHbl. OOpaTuTh BHUIMAHUE HA BbI-
PKEHHYIO BHEIIHIOI Metamepuro. HalTi mnacTHHKY pakOBHHEL, Kpal
MaHTHH, MAHTHHHY IO TI0JI0CTh, KaOpsl (KTCHHUANHN), POT, TOJOBY, HOT'Y.

2. PaccmoTpeTh npyAoBHKa OOBKHOBEHHOTO (BHHOTPAIHYIO YIIHT-
KV, aXaTHUHY), 3apHCOBATh BHCIIHUH BH COOKY U MOAIHUCATH TONOBY CO
LIyHaIblaMU, [71a3a, HOTY, PAKOBHHY, Kpall MAHTHH C JICTOYHBIM OTBEP-
CTHEM, MOJIOBOS OTBEPCTHE (€CIH BHAHO), POTOBOC OTBEPCTHE.

3. PaccMOTpeTh MycThIC PAKOBHHEI IPYAOBUKA H KATYIIKH, CACTATH
KPVITHBIC PUCYHKH CO CTOPOHBI YCThS U ITOAITUCATE BEPLIHHY PAKOBHHBI,
3aBUTOK, MOCJICIHUI 000POT, YCTHE, MYIOK (SCNTHU BUICH), BHYTPCHHIOK
ry0y VCThs, HAPYKHYIO ryOy ycThs, moe. OOpaTHTh BHUMaHUE HA pac-
MOJIOKCHUCE 3aBUTKOB PAKOBHHEI Y IIPYIOBHKOB H KATVIICK. Y MPYAOBU-
KOB 3aBHTKH PACIOJ0KEHB! BPa3HBIX ILIOCKOCTAX (3T0 Typdocnupaib-
HBIC PAKOBHHEI), & Y KAaTYLICK — B OAHOH IIIOCKOCTH (ITaKOCTIMPATIbHBIC
PaKOBUHHI).

4. BckphiTHE IPYIOBHKA: aKKYPATHO Pa30UTh PAKOBHHKY MOJIOTOY-
KOM; OTJIAMbIBAs KYCOUYKH PAKOBHHKH, OCBOOOIUTH BHYTPCHHOCTHBIH
MEIIOK; MOAPE3aTh KONTIOMEIPHBIA MYCKYJ, MPHUKPCIUISIOMUA MOJI-
JFOCKA K CTOJOWKY PAKOBUHKH, aKKYPAaTHO MOBOPAUHBAS dKHBOTHOE IO
YacoOBOU CTPEIKE, BBHIKPYTUTh €r0 M3 OCTATKOB PAKOBHHKH. BCKpPHITH
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MaHTHHHYIO MOJIOCTh. ISl 3TOr0 cAenath pas3pes OT JIETOYHOrO OTBEp-
CTHS TONEPEKTENA A0 JICBOTO Kpas BHCLEPATBHOIO MEINKA; OT JIEBOTO
Kpas MPOBECTH Pa3pe3 B r1yOb MAaHTUHHOHN MOJOCTH. 3aKPEIUTh MOJ-
JAIOCKA HAa AHE MPENApOBaIbHOM BAHHOUKH CIHHHOM CTOPOHOH BBEPX,
roiosoi Brepes. OTBEpHYTh HANPABO MPOPE3aHHBIN TOCKYT MAaHTHU H
3aKpenuTh ero OynaBKkamMH HagHE BaHHOUKH. HoskHpmamm akkypatHO
MOPE3aTh MUACPMUC BUCLICPATBHOTO MEIIKA TAK, YTOOBI OOHAKIIUCH
BHYTPCHHHE OPTaHbl BUCLIEPATIBHOTO MCIIKA.

5. M300pa3uth pUCYHOK BCKPHITOM MAHTUHHOW MOIOCTH, OTMCTHB
TOJIOBY, 3aJHHUI KOHEI] HOTH, BUCLCPATBbHBIH MCIIOK, CEPALIC, EPUKAP/,
JICTOYHYIO BEHY, MIOYKY, ICPBUYHBIH MOYCTOYHHK, BTOPHYHBII MOUETOY-
HHK, 33JHIOK0 KHIIKY.

Ha pucynke 0TMETHTD OCHOBHEIE YaCTH MHUIICBAPUTEIEHON CHCTEMBI
(TMOTKY, CITIOHHBIC YKEJIC3bI, MUIICBO, 300, CPSAHIO KUIIKY, MPABYIO U
JICBYIO JONH NICYCHH, 33 JHIOK0 KHIIKY, AaHATTBHOE OTBEPCTHE ), IOIOBOH CH-
cTeMBl (repMadpoaUTHYIO JKeIe3y, repMadpoIUTHBIH MPOTOK, ceMesTHLe-
MPOBOJ, NPEACTATCIBHYIO JKCIIE3y, CEMSAIPOBOA, SHLICBOJ, CEMSIPHEM-
HUK, ICHUC, MPUIATOYHBIC JKEJIC3bI, MCIIOK JTFOOOBHOM CTPE/IbI).

3apanue 2. M3yunTh BHEIIHEE U BHYTPCHHEE CTPOCHUC IIACTHH-
4aTokabePHBIX MOJITIOCKOB, HA IPUMEPE MTCPIOBHULIBL.

TMopsaaok BEITOTHCHUS:

1. O3HaKOMHTECS € BHEIIHUM BHIOM 3aMOPOKCHHBIX TCPJIOBHILI.
3apucoBarTh BHCIIHUH BHI MEPIOBHLEI CO CIIMHHOU CTOPOHBI, TOXIH-
caTh MEpeIHUN U 3aJHUN KOHEL, IPAaBYIO U JICBYIO CTBOPKH PAKOBHHBI,
MaKyIIKy (BEPIIMHY) PAKOBHUHBI, BBOAHOHW W BHIBOJHOH CU(OHEI, JTHTa-
MEHT. 3apUCOBaTh JIFOOYIO (PaBYO HITH JICBYKO) CTBOPKY PaKOBHHBI O¢3-
3yOKH U MEPIOBULIBI U3HYTPHU U CHAPYKH (JIYUIIE B3STh CyXUC PAKOBHHEI
WIN HCIIONB30BATh CTBOPKY IOCIE BCKPBITHS) — MOKA3aTh OTICUATKH
MBIIII-AAYKTOPOB W MaHTUHHYIO nuHHIO. OOpaTHTe BHUMAHHEC HA
3yObs 3aMKa y MEepiaoBULbl. OTMETUTD JTHHUH POCTA HA HAPYKHOU IO-
BEPXHOCTH CTBOPOK.

2. AxkypaTHO pa3pe3aB MBILIBI-AIIYKTOPbl U MBIIIIBl MAHTHH,
OTICIUTh OAHY CTBOPKY TaK, YTOOBI MATKOE TEIO OCTANOCh B APYron
CTBOpKE. Y AaIUTh BEPXHHUU (IIPABBIH WU JICBbIH) TOCKYT MaHTHu. | Ipu
MOMOIIY OY1aBOK YKPEIUTh CTBOPKY C MATKHM TCJIOM Ha JHE BAHHOUKH
(OynaBKH BTHIKAIOT PSAOM CO CTBOPKOM, UTOOBI 3a(pUKCHPOBATE €€ MEXK-
OVHUMH B HETIOABIDKHOM MOJ0xKeHUH). M300pasuth KpymHO PHCYHOK
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BCKPBITUA BCKPBITUA, OTMCTUTh. MAHTHIO, BBO,Z[HOI\/'I nu BLIBO,Z[HOI\/'I cHu-
(hOHEL, HOTY, aAAYKTOPBIL, kabpBl, POTOBBIC JIONACTH, POT, BCKPBITHIH Tic-
pUKapa, CEpALE, O0NACTh MOYKH, MCUCHHU, 3QMHIOK KHIIKY, LEpeOpo-
IJICBPAJIbHBIC XU BUCLICPOIIAPUCTAJIPHBIC TaHIJTUH. 3aTeM BCKPBITh HOT'Y
JULI TTIOKa3a NS JAJTbHBIX I'aAHTJIHMCB, Cpe,[[HCfI KHIITKHW U TOHAAbI 1 OTMCTUTDH
3TU OPTaHbl HA PUCYHKE.

3. PaccMOTpeTs IOCTOSHHBIN Tperapar rIOXHIUA O MUKPOCKO-
MOM. 3apUCOBAaTh JHYMHKY U TOANUCATh CTBOPKH PAKOBUHKH, 3y0el pa-
KOBUHKH, JTHYHHOYHYIO MAHTHIO, HUTh OMCCYCa, MYCKYJI - aJIyKTOP
(ecu BUIHO).

KonTtposbHbie Bonpocel
1. Kakue npuMHTHBHBIC YepThl BpIOXOHOTHX MOJUTFOCKOB BBl 3HacTE?
2. Kakme 0COOCHHOCTH, BHEINHEIO W BHYTPSHHETO CTPOCHUS, BproxoHOTHMX
MOJUIFOCKOB BBI 3HacTE?
3. Tlepeuncnure, U3 KAKUX CIOEB COCTONUT PAKOBHHA MOJUTFOCKOB?
4. Kakne 0COOEHHOCTH BHEUIHETO M BHYTPEHHETO CTPOCHMS [IByCTBOPHATHIX
MOJUTFOCKOB?
5. BBIOENHTE COCTABHBIC 0COOCHHOCTH, PA3MHOKCHIS H Pa3BHTHA J{BYCTBOP-
YaTHIX MOJUTFOCKOB?
6. KakoBbI CyImecTBEHHBIE OCOOCHHOCTH, CTPOCHUS TTIOXHIUH?
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3ausatue 9. Tun Xopaossie. Huzume xopaosbie.
IToaTun no3sBoHo4YHBIE

ean padoThI: U3YUHTH BHEIIHEE W BHYTPCHHEE CTPOCHHE HU3IINX XOP-
JIOBBIX; OTPEACIHTh CUCTEMATHYUCCKOC MOJIOKECHHIE IAHICTHAKA (THII, TIOITHII,
KJIACC, OTPA, POA, BUA).

O0opyroBanne: MUKPOCKOI, MEKPOTIPETIAPATHL H ATEOOM.

XOopaoBhIC BKIOYAKOT B CEOst OKOJIO 43 THIC. COBPEMEHHBIX BUOB,
PacCIpPOCTPAHCHHBIX MO BCEMY 3¢MHOMY IHAPY. OHU 3ACCIISFOT THAPO-
chepy, nmutochepy, armochepy, pacmpocTpaHeHb 1O Beel 3emiie. Xop-
JOBBIC BEChMA PA3JIMYHBI [0 BHCIIHEMY BUAY, 00pa3y *KH3HH H YCJIO-
BUSIM OOUTAHHUSL.

B tun Xopaoseie Bxomst: becuepennsie (nanuetauku), Kpyriaopo-
THI¢ (MHHOTH U MUKCHHBI), PpiObI, 3eMHOBOAHBIS, Miau AMpudun, [pe-
cMbikaroruecs win Penmumun, [tuip 1 Maekonuraromipe i 3Bepu.

Mo:KHO BBIACTUTB PsiJ OOIIUX YEPT B CTPOCHUN H PA3BUTHH XOPIO-
BBIX:

1) V Bcex XOpIOBBIX €CTh BHYTPCHHUE OCEBOU CKEIET, KOTOPBIH
BHAUAJIC BO3HUKACT B BUJE XOPAB! (CIIMHHOU CTPYHEI). X0opaa — YIPYTrui
HCYWICHHUCTBIH TSDK, SHTOACPMATBHOTO NPOUCXOKICHIUS (OTLIHYPOBbIBA-
€TCS OT CIIMHHON CTCHKH 3aponblmieBod Kuikw). [loknsHeHHO XOpaa
COXPAHSICTCS TOMBKO V HUBIIMX XOPAOBHIX (KPOME CANbIIbl M ACITUINH).
VY OOJBIIMHCTBA XOPAOBBIX XOPJAA PEAYLIUPYETCS B CBI3H C PA3BUTHEM
MO3BOHOYHOTO €T0j0a. Y BBICIIHUX XOPAOBBIX OHA SBISCTCS AMOpPHO-
HAJIBHBIM OPraHOM M B3POCTBIX YKHBOTHBIX BBITCCHSCTCS MO3BOHKAMH.
INoaToMy OCEBOM CKENET U3 CIVIOMIHOTO HEWICHUCTOTO TSKA CTAHOBHTCS
CETMCHTHPOBAHHEIM. [ [03BOHOYHHK HMEET ME30ACPMATBHOC MPOUCXOK-
acHue, (GopMUpYETCS W3 COCIUHHUTETPHOTKAHHOTO YEXNA, OKPYKAKo-
LIETO XOPAY B HEPBHYIO TPYOKY.

2) Hag oceBbIM CKEJIETOM HAXOAWTCS LCHTpaIbHAs HEPBHAS CH-
crema (B Buae noiod Tpyoku). [lomocte HEpBHOI TPYOKH Ha3BIBACTCSA
HespoueneM. TpyOuaroe ctpoenne LIHC nmeror Bce XopaoBbie, KpoMe
B3pocibIX 000109HHKOB. [louTH y BCeX XOPAOBBIX MEPECOHUHA OTAEIT
HEPBHOW TpyOKH paspacrtactcs u 00pasyeT roaosHor Moar. [Ipoucxox-
JCHHC HEPBHOH TPYOKH — SKTOACPMATIBHOE.
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3) llepenuuii oTaen NHIICBAPUTSIBHON TPYOKH COOOILIACTCS C
HAPY>KHOH CpeAOH ABYMsI PsLAAMU OTBEPCTUH — BUCLECPAIBHBIX HICNECH.
VY HH3MMX XOPAOBBIX HA UX CTEHKaX HaxoAstcs kabpsl. [lokuzHEHHO
’KaOCPHBIC IIENTN COXPAHSIOTCS TOMBKO YV HU3IIMX BOJHBIX XOPAOBBIX.

IMoMumo Tpex BBILICHA3BAHHBIX OCOOCHHOCTEH, MOXKHO BBIACIUTD
HCKOTOPHIC XaPAKTCPHBIC YCPTHI OPTAHU3ALMH XOPAOBBIX, KOTOPBIC HMC-
FOTCS Y MPESACTABHTEIICH HEKOTOPHIX APYTUX THIIOB!

1. XopaoBeic HMCIOT BTOPHYHBIA poT (Kak U uriaokoxkue). OH 00-
pasveTcs MyTeM IMPOPBIBA TacTPyIbl HA KOHLE, MPOTHBOMOIOKHOM Ta-
ctponopy. Ha mecrte 3apacraromero ractpornopa GopMUPYETCsl aHATb-
HOE OTBEPCTHE.

2. Y XOpAOBBIX MOJOCTh TEJA - BTOPUYIHAs (LeI0M). ITO COMIKACT
XOPJOBBIX C UITIOKOKHUMH U KOJIBYATHIMH YCPBSIMH.

3. PacnonoskeHHe MHOTHX OPTaHOB METAMEPHOE, OCOOCHHO YETKO
BBIPXKCHO Y 3aPOJBIICH W HU3IMINX XOPAOBHIX. Y BBICHIMX XOPAOBBIX
MeTaMepHs BRIpaXKeHa crnado.

4. bunarepanpHas CUMMETPHS TEJA (3TUM MPU3HAKOM 00aJar0T U
MHOTHE OCCITIO3BOHOYHBIC).

Tun Xopaossie noapazaersercsa Ha Tpu noaruna: [loarun becue-
pennbie (Acrania), [logrun O6onounuku (Tunicata), [Toarumn Ilosso-
Hounsie, wnu Yepenusie (Vertebrata, umu Craniata).

CHcTEeMAaTHYECKOE MOJI0KEHHE 00bEKTOB:
Husmme xopaosrie
IMoarurer: I Jluannounoxopaoseie win OGOMOUHHKHY,
II. Becuepemnusie;
III. TTo3BoHOUHEIC H YepemHEIC.

[ToaTun coRepKUT 5 KNACCOB: aCUINH, OTHETEIIKH, CANTBIIBL, O0Y0-
HOYHHKH, alCHIUKYISIPHH.

OO00MOYHHUKH — AOBOJBHO MHOT'OYHCICHHAS TPYIIA MOPCKUX JKU-
BOTHBIX (0kon0 1500 Buaos). Ot Apyrux XOpJAOBBIX 3TH KUBOTHBIC OT-
JIMYAKOTCS TEM, YTO BO B3POCIOM COCTOSIHHHM Y OONBIIMHCTBA HPEACTA-
BUTENCH OTCYTCTBYIOT XOpJa M HEpBHaI TpyOka. B mmauHOYHOM BO3-
pacTe TUMOBBIC MPU3HAKK Y 000JTOYHHUKOB XOPOIIO BhIpaKeHbI (puc. 18).
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Myckynarypa TaHUC THHKA METaMEPHA (MMEEST IIOCETMEHTHOE CTPO-
CHHE) U TSAHETCS 1O 00¢ CTOPOHBI X0opabl. KaxkarIli 610K MyCKyIaTypsl
HA3BIBACTCS. MUOMEPOM. Muomepsr uMeroT V-o0pasuyo Gopmy u pas-
JCICHB COCAUHUTCIBHOTKAHHBIMH TPOCIOUKAMH — MHOCCITAMH. 32
CUCT COKPALICHM MHOMEPOB TENO JIAHLECTHHKA CIIOCOOHO K BOJTHOOO-
pasHOMY H3rHOAHUIO, YTO MO3BOLICT EMY ILIABATh M 3aPBIBATHCS B IIC-
COK.

[TokpoBEI: KOXKHBIH 3MUTEINH (SMHICPMHUC), HA TOBSPXHOCTH KOTO-
POro HaXOAWTCS KYTHKY/JIA — IUICHKA U3 MYKOIOIUCAXAPHIOB, U KYTHUC
U3 CTYACHHCTOTO BELICCTBA.

Hepenas tpybka He auddepenuuposana. Ot Hee OTXOAAT MHOTO-
YHCJICHHBIC HEPBBI K BHYTPCHHUM OPraHaM U MOBEPXHOCTH TEJA.

Oprasbl 9yBCTB MPUMHTHBHBI, HCPBHBIMH OKOHUYAHMSIMH IUACP-
MHCa — OCS3aHHC, XCMOPCLCILHMS, CBETOYYBCTBHTCIBHBIC KICTKA —
raasku ['ecce B HepBHOU TpyOke. KpoBeHOcHas crmcTeMa 3aMKHYTas.
Oxun kpyr kpoBooOpaiueHus. Posp cepaua BEIMOIHICT KPYIHBIH CO-
cya — OpromHas aopta. KpoBeHOCHas cricTeMa HE UrpacT posib B Ira3000-
MeHe. JlpIxaTtenpHBIX MUTMEHTOB HET. JlpIxartenpHas cucrema He pas-
Buta. [THmieBapuTenpHas CHCTEMa: MPEAPOTOBAS BOPOHKA C BCHIHKOM
mynaser, OoJblias rI0TKA ¢ COTHEH map »KaOCPHBIX LICTICH, KUINKA,
AHATBHOC OTBEPCTHE Ha OPIOIIHON cTopoHe. MiMeeTest IeUeHb, BBIACIIS-
OLIas muIeBapuTeabHbie pepmentsl. KieTku kuimeuHnka CriocoOHbI K
taroumTo3y (y APYrHUX XOPAOBBIX 3TO HE BCTpEHacTCs). ATpHanabHas
(oxonoxkabepHast) MOJI0CTh OKpyKaeT xadepHsie meau. Boga uepes at-
puoriop (;kabepHast Topa) BEIBOAUTCS HAPYKY.

BeigenurenpHas cucteMa: HECKOIBKO ACCATKOB Map MPOTOHS(PH-
JICB, KOTOPHIC COCAUHSIOT MOJOCTh LIEJI0MA C ATPHATBHOMN MOJIOCTHIO.
[TonoBas crcTeMa: pa3AcIbPHONONBIC, OIUIOAOTBOPEHHE HApYKHOE. ECTh
JMMUHKA, KOTOPas OTIMYACTCS HEIOPA3BUTHCM ATPHATBHOH MOJIOCTH.
JKaGepHbie 1memu OTKPHIBAIOTCS Y HeE npsiva HapyKy. [1010BeIX mpoTo-
KOB HCT. CO3PCBILHUE MMOJOBHIC KICTKH MONAAAIOT B ATPHATBHYIO TOJIOCTh
4Yepe3 pasphiBel CTCHOK TOHAA U CTCHOK TEJa; C MOTOKOM BOJBI HEpe3
ATPHOTIOP OHH BBIBOASTCS BO BHEIITHIOI CPeay. Y HETOIOBO3PEIIBIX JTaH-
LICTHUKOB MOJOBBIX OPTaHOB HET.

3aganne 1. PaccMoTpeTh BHEIIHEE W BHYTPCHHEE CTPOCHHC JaH-
LCTHUKA Ha (PUKCHPOBAHHOM MpPEapare.
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3aganne 10. CucreMaTHKa 0OCHOBHBIX 0TPSIA0B XPALIEBBIX
u KocTHbIx pbI0

Hean padoThl: U3YYIHUTH BHCIIHEEC W BHYTPSHHEE CTPOCHHE XPAMICBBIX U
KOCTHBIX PBIO; H3YUHTh CHCTEMATHKY JyUCIIEPBIX PhIO, OCHOBHBIX OTPSIOB.

O6GopynoBanne: OUKCHPOBAHHBIC MATCPHANIBI XPSIIECKOCTHBIX PIO. Tao-
T (BHCITHUH BHT MPSICTABUTCICH OTPAIOB OCCTPOOOPA3HBIX, 10COCCO0pas-
HBIX, CEIbACOOPA3HBIX, KapIOOOPA3HBIX, YTPEOOPA3HBIX, KOMOUIKOOOPA3HBIX,
OKYHCOOPA3HBIX, TPSCKOOOPA3HBIX PBIO). PYUHBIC TyTIBI, H3MCPHUTCIIH, THHCHKH,
THAHLOCTHI, BAHHOYIKH, BJIAYKHBIC TPAMOIKH.

AHAMHHMH — NICPBUYHOBOJHBIC KHUBOTHbIC. B KauecTBe opraHos
JBIXaHUS B TCUCHHE BCCH JKHU3HH, THO0 B IHYHMHOYHOM COCTOSIHUM, V HUX
(YHKUHOHUPYIOT ka0pel. OOMEH BCINECTB HU3KHH, MOYKU TYJIOBHII-
Hele. OTIONOTBOPEHHUE HAPYIKHOE, PA3BHUTHH LA YV HUX HE 00pa3yeTcs
3aPOJBIIICBRIX 000JOUCK, Y OOJBIIMHCTBA MPOUCXOAUT C METaMOpdho-
30M.

I'pynnor Knaccew Pazoenw
AHamHMN 1. Kpyrnopotsie BbecuemocTtHbie
2. XpsueBbie PhIOBI YemrocTHOPOTEIE

3. KocTHbie prIObI
4. 36 MHOBOIHBIE

Xpswmesrie ppiObl — HEMHOTOYHCICHHAS TPYIINA, COUCTAOIAS [TPH-
MUTHBHBIE U TIPOTPECCUBHBIE YEPTHI OpraHu3anuy. HacuursigaroT npu-
MepHO 730 BHAOB XpAmEeBHIX Pbid. CKEIeT Vv HUX MOKU3HEHHO XPsILIe-
Boi. Ha xoke — mpumuruBHag vemys mnakongHoro tuma (puc. 20).
Y HEKOTOPBIX — KOXKa roJias, sKadepHBIX MCacH 5-7, u Kaxkaas napa oT-
KPBIBACTCSL HAPYXKY LIEICBUAHBIM OTBEPCTHEM (KPOME IUIAIICHOCHBIX
aKyn U XuMep). Y XpSIEBbIX PEIO UMEFOTCS MBILILBL, JBUTAIOLIHE YCTIO-
CTH, ra3a, Jpyruc oprassl. |IHmeBapuTeIbHBIN TPAKT XPSIIEBEIX PHIO
HAYMHAETCS POTOBOU N0I0CThIO. KOpOoTKMI NHIIEBO S TKPBIBACTCA B JKE-
ayzok. OT jkelayAKa HUACT TOHKAs KHIIKA, KOTOpas MEPEXOIUT B TOM-
cTyI0. Y XPALICBBIX PHIO Pa3BUTHI MOKEITYIOUHAS JKEJIC3a U MCUCHb.
Opranamu JpIXaHUS CIYXKAT IUIACTHHYATHIC kabpel. KposeHocHas cu-
cTeMa TPEeACTaBIcHA ABYXKAMEPHBIM CEPALIEM, apTEPHATIBHBIMU U BeE-
HO3HBIMH cocygamu. Cepaue COCTOMT U3 MPEACEPIUSH KETYIOUKa.
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O01as xapaKTepHCTHKA KOCTHBIX PbI0

Knacc Koctaeie peiObr BrItOuacT oxoso 20000 BHIOB BCEro
Hazakmacca Peib, KoTOphIE pacIpoCTpaHEHBI B PA3HEIX BOAOCMAX.

OCHOBHBIC O0IIHE MPU3HAKU K1acCa!

1. Cxener Beerma KOCTHbIH (B TOH unu uHOM Mepe). Mo3roBoit ue-
pen GoJbIIeH YaCcThIO KOCTHBIH, 00PAa30BaH HAK/IAIHBIM H XPSIICBBIM
KOCTSIMH. XOHAPAIbHBIC (XPAIICBBIC) OKOCTCHEHUS (HOPMHUPYIOT 331-
HIOIO 4acTh, OOKa M YaCTUYHO JHO MO3roBOro 4epemna. B saTeimouHon
obsactu 4 3aThIIOYHBIC KOCTH (BEPXHSI, OCHOBHA, B¢ OOKOBbIC). B 00-
JaCTH MAPHBIX YITHBIX Karcya Gopmupyercs 5 yimabx kocte. I'mas-
HHUIa 00pa3oBaHa HEMAPHOU OCHOBHOH KIIMHOBHUAHOM, MAPHBIMH KpbI-
JOKIVMHOBUIHBIMH U TIA30KIMHOBHIHBIMH KOCTSIMH.

B o0nactu napHeIX OOOHSTEIBHBIX KAIICY/I PA3BUBAKOTCS HEMIAPHAS
CcpeauHHas OOOHSATC/IBHAS KOCTh U MAPHBIC OOKOBBIC OOOHITEIBHBIC KO-
ctu. Haknanueie (MOKPOBHBIC) KOCTH (POPMHUPYIOT B MO3TOBOM HCPEIIC
€ro KphIly, 4acTHYHO — Ooka u aHo. Kpblia yepena cnoxeHa nocaeao-
BATCIBHO PACTIONIOKCHHBIMHU TTAPHBIMA HOCOBBIMH, JTOOHBIMH M TEMCH-
HeIMH KOCTsiMH. JHO uepena oOpa3oBaHO HEMAPHBIM napacheHoOnI0M U
HETIAPHBIM COTTHUKOM. BOKPYT TTa3HHUIIBI METKHE TOKPOBHBIC KOCTOUKH
00pa3yIoT OKOJIOTTIA3HUYHOE KOJIBLIO.

B nuueBoM (BuCLCpaabHOM) CKEACTS MPOU3OULTH 3HAYUTEIHHBIC
u3MEHEHHUs. B HEM TOKe UMEIOTCS XOHAPAIBHBIC U TIOKPOBHBIC OKOCTE-
HeHHs. BepXHss 4acTh uerOCTHOH AyTH TEpaeT (DYHKIIMH BEPXHEH Ue-
JEOCTH U BXOJMT B AHO uepena. OnHa 3amermaercss HeOHOU, TPeMS KPbLIO-
BUIHBIMH ¥ KBaAPATHOHN KOCTAMH. DYVHKIMIO BEPXHEH YETFOCTH BBITTO-
HSOT MAPHBIC KOCTH KOXKHOTO MPOUCXOXKACHUS — BEPXHCUCTIOCTHBIC U
MPEIUICTIOCTHRIE. DTO — HOBOOOPA30BaHUS B BHUCLCPAIBHOM CKEIICTE.
Hwmxaaa gemocTs npeactasieHa OOMbIION 3yOHOH KOCTBIO (KOXKHOTO
npoucxokacHus). OHa TOKPHIBACT MEKKEJICB XpsIl. YTJI0Bas KOCTb
(TOKE KOKHOTO MPOUCXOXKICHHUS) 00pa3yeT HIKHE3HUA YTOJl YeIro-
CTH, & CAUHCTBCHHAS XOHAPATbHAS KOCTh — COUWJICHOBHAS — COCJUHSCTCS
¢ KBaAPATHOM KOCTHIO. [ToAbsA3BITHAS qyTa TaKas JKE, KaK U 'y XPAIIECBBIX
PBIO: TApHBIC TTOIBECKH, THOWIBI M HETIAPHAS Karncy/a. Bee aTu koctu —
XOHIPAJIBHBIC.

[NepBoHAYATEHBIM THIIOM OKOCTCHCHHH SBISIOTCS MOKPOBHBIC KO-
CTH, BO3HUKAIOIIUE B KOKE (B mporiecce IMOPHOTeHE3a) HE3aBUCHUMO OT
Xpsimei.
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2. MesxaOepHbIC MIEPErOPOAKH B ABIXATCIBHOM AIapaTe PeayLu-
PYIOTCH, U kabepHBIC TCMECTKH CUIAT Ha kabepHbIX aykkax. JKabep-
HBIH anmapaT CHAPY>KU BCETAA NPUKPHIT KOCTHOH »KaOCPHOM KPBILIKOH.

3.Y GonpIIMHCTBA BHIAOB €CTh IJIABATEIbHBIN My3bIphb. I3MeHEHE
o0BeMa B HEM MCHSICT IUIOTHOCTD TEJIA PBHIOBI, H 3TO CIIOCOOCTBYET Iic-
PEMELICHUIO U3 OXHOTO BOJHOTO FOPH30HTA B APYIOH.

4.V GonplIIMHCTBA BUIOB OILIOAOTBOPCHUE HapyxkuHoe. Mkpa men-
kas, 0e3 poroBeix 00oa0uek (puc. 21.). JKuBopokaecHHUES BCTPEUACTCS
KpaiiHe peaKo.

Krnaccudukarms KOCTHBIX PEIO OUCHB TPYIHAS, €CTh PA3HBIC TOUKU
3peHus Ha 3TOT Bompoc. Beimemmnmm 2 mopgkmacca: Jlydemepeie
(Actinopterygii) u Jlonacrenepsie (Sarcopterigii).

CucremaTuyecKoe nojioKeHHe 00bEKTOB:
Hannas rpynma pei6 HacumTsiBact oko0 20000 BuaoB (mpuMepHO
95% BCcex BUAOB PID).
OnHa 13 XapaKTEPHBIX YSPT OPraHU3ALNN: OTCYTCTBUC KOKUCTOMH
JIONIACTH B OCHOBAHMH MAPHBIX IIIABHUKOB (puc. 21).
IMoaxmacc Jlyuenepsie cogepkut asa Hagorpsaaa — Hagorpsanx Ia-
nougueie (Ganoidomorpha) u Hagotpsin Kocructeie peidsr (Teleoster).
Hanotpsn I'arOWIHEIC BKITFOUACT YCTHIPE OTPSAAA:
OceTpoobpasHeic;
MHuoronepooOpa3sHbie;
AmueoOpasHbIC;
[NanmpHUKOOOpasHEIE.
Hagotpsa Koctucreie ppiObl BKIOUACT 00ICE TPUALATH OTPSAOB!
Ceapacobpasusie (Clupeiformes);
Kedancoopazusie (Mugiliformes);
Jlococeobpasusie (Salmoniformes);
lyxooGpazusic (Esociformes);
VYrpeobpazusie (Anguilliformes);
Kapnoo6pasnsie (Cypriniformes);
Capranoodpasusie (Beloniformes);
TpeckooOpasubie (Gadiformes);
KomnromkooOpazusie (Gasterosteiformes);
Oxyneobpaszueie (Perciformes);
KamGanoobpasnsie (Pleuronectiformes).
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3apanue 1. U3yuuTh BHellIHee U BHyTPEHHee CTPOeHHe XPsiiie-
BBIX pbI0.

TMopsaaok BEITOTHCHUS:

1. PaccMOTpeTh BHEIIHEE CTPOCHHE aKyIIbl HA (PUKCHPOBAHHOM Ma-
Tepuane. Haliti u 3apucoBars: prLio, riasza, OpeI3ransla, poT, HO3APH,
»KaOCPHBIC LICTH, OTBEPCTUSI OPraHOB OOKOBOM JTHHUH, KJIOAKY, IUIAB-
HHKH TapHBIC (TPYAHBIC, OPIOLIHBIC) W HEMApHEIC (CIHMHHBIC, XBOCTO-
BOW), YCINYIO.

2. PaccMOTpeTh BHEIIHEE CTPOCHUE CKaTa HA (PUKCHPOBAHHOM 3K-
semmuzipe. Halitu netanu cTpoeHus, nepeurcaCHHBIC IS aKyJIbl, U 3a-
pHCOBATh BUA CO CIIMHHOU U OPIOLIHOM CTOPOH, CACNAB 0003HAUCHHSL.

3. OnpenenuTh BUI aKyibl U ABA BUJA CKATOB, 3AIHCATh HX CUCTC-
MaTHYECKOE MOJIOKCHHE. THII, MOATHIL, Pa3Aci, HAAKIACC, KIacc, Moj-
KJIacc, HAIOTPSIA, OTPSI, CEMCHCTBO, POJ, BHA.

4. U3yunTh CTPOCHHE TUTAKOMAHOM YEIIVH U 3aPUCOBATh.

5. PaccMoTpeTs Tonorpaduio BHYTPEHHHX OPraHOB aKyibl HA Tpe-
napare. Haiitu: cepaue (npeacepaue, KeayA04eK), BEHO3HBIH CHHYC,
apTepHANBHBIA KOHYC, HAUaI0 OPIOLITHOM a0PTHI, XKaOPBI, JKEIY 0K, TOH-
KVIO KHIIKY, TOICTYIO KHIIKY CO CIUPATbHBIM KIAIAHOM BHYTPH, M-
MYIO KHIIKY, PEKTAIBHYIO KEJe3y, KI0aKy, NCUCHb, KCTIHBIA MY3BIPb,
HOKETYAOUHY IO JKEIE3Y, CEIC3CHKY, ITOUKH.

6. M3yuuth CTpOCHHE KaOCPHOTO amnmapara aKyjbl U 3apHCOBATH
CXEMY, OTMETHB. MEXKAOCPHYIO NMEPEropoAKY, 'KabEpHBIC JCTICCTKH,
’KaOCPHBIC THIMMHKH, JKaOCPHBIC MIETH, OABI3BIUHYIO OVTY, KabepHbIC
JOYTH, IEPBYIO NIOIYKabpy, LETbIC Kabpbl.

7. VU3yuute 1 3apHcoBaTh CXEMY KPOBCHOCHOH, MUIICBAPUTEIBHOMN
W MOYETIONIOBOM CHCTEMBI aKyJIIbl: OTMETHB. CEPALE (peaAcepaue, KEIy-
JOUCK), HKEIYIOK (KUIICUHHUK, TICUCHB, TOKCIYA0THOS KENIS3a), TYI0-
BHUIIHBIC TIOYKH (BOIb(OB H MIOJIJICBCKHUI KaHAT).

3aganue 2. U3yuyuTh BHEIlIHEeEe H BHYTPEHHEE CTPOEHHE KOCTH-
CTOii pbIOBL.

TMopsaaok BEITOTHCHUS:

1. M3yunTs BHEIIHEE CTPOCHHE KOCTUCTOH prIOKI. Haiitn u 3apuco-
BaTh. POT, IJ1a3a, HO3APH, YCHIVIO, KaOCPHBIC KPBILIKHU, APHBIC (TPYA-
HBIC, OPIOIIHBIC) U HEHAPHBIC (CITUHHBIC, XBOCTOBOM, AHABHBIH) IIAB-
HUKY, OOKOBYIO JTUHHUIO, MOYCIIOIOBOM COCOUCK, AHATBHOC, MOJ0BOC U
MOYCBOC OTBCPCTHC.

73



2. PaccMoOTpeThs B 3apuCOBaTh CTPOCHUC MUKIOUTHON M KTCHOHI-
HOU YCIIYH, OTMETHUB FOAWYHBIC KOIbla. OnpeaenuTs BO3pacT PoIObI 1Mo
mpernapaTaM 4CHyH.

3. I3yunTh BHYTPCHHEE CTPOCHHUE PRIOHL, PACCMOTPEB TOMOTpadhHIo
opranos. Haiitu: cepaue (skeayaoueK, MPeacepaue), BEHO3HbBIH CHHYC,
JYKOBHLY A0PTHI, KaOpbl, KEJIyJOK, MAIOPUICCKHE MPHIATKH, ABCHA-
JUATHIICPCTHYIO KHUIOKY, TOHKYIO U MPSAMYIO KHUIIKY, aHATBHOES OTBEP-
CTHE, TICUCHb, KCITUHBIA MY3BIPb, MTOKECIYAOUHYIO JKEIE3Y, CENC3CHKY,
IJIABATENbHBIN My3bIPb, MOUEBOH My3BIPb, MOUECMIONOBOH COCOUCK, MO-
YEBOE OTBEPCTHUE, TIOJIOBYIO KENE3Y, MMOJOBOEC OTBEPCTHE, MOUCTOYHHKH,
TOYKH.

4. OropenapupoBaTh M 3apHCOBATh KAOPy, OTMETHUB KabEPHYIO
YTV, XKaOCPHBIC THIMHHKH, XKAOCPHBIC JICTICCTKH.

5. VI3yunts U 3apuCcOBATh CXEMY KPOBEHOCHOU CHCTEMBI OTMETHTb
HA PUCYHKE: CePAIe (3KSIyA0UCK, MPESACCPANC), BCHO3HBIH CUHYC, TYKO-
BHULY a0OPTHI, OPIOIIHYIO a0PTY, IPHUHOCIIOUE U BBIHOCALIHE KaOCpHbIC
apTepHH, KOPHU CIHHHOM aOpThI, CIIMHHYIO A0pPTy, COHHBIC aPTCPHHU,
MOJKTIOYHYHBIC aPTCPUH, XBOCTOBYIO APTCPHIO, XBOCTOBYIO BEHY, BO-
POTHBIC BCHBI MOYCK, IICPCIHIC U 33 JHUC KAPAUHATBHEIC BEHBI, TPOTOKH
KroBbe, HIKHUE IpEeMHBIC BEHEL, BOPOTHYIO BEHY IICYUCHU, BOPOTHYIO CH-
CTEMY MCYCHH, ICUCHOYHYIO BEHY.

KonTtposbHbie Bonpocel
1. KaxoBbI IPHMETHBHBIC YePTHI OPTaHU3ALNH XPAIICBEIX PHIO MO CPABHCHHUIO
C KOCTHBIMH?
2. Kakne mporpecHBHBIC YSPThI, OPraHH3alHH XPAMICBBIX PHIO BBI 3HAcTE?
3. Kakue kiacchl BKIFOYACT THIT XPSIICBBIC PHIOBI?
4.V Kakux OTPsAIOB KOCTHBIX PBIO, HAOMOAaeTCs HepecT?
5. Kakue xmacchl BKIFOYAET THI KOCTHBIE PBIOBI?
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Bombina bombina — KpacroOproxast kepJisiHKa,
Bombina variegata — XKentoGproxas skSpsiHKa,
Bombina orientalis — [laneHeBOCTOUHAS KEPIISHKA,
Cewmeiicteo Pelobatidae — YecHouHMIIBI,
Pelobates fuscus — OOBIKHOBCHHAST YCCHOUHHILA,
Cewmeiicteo Hylidae — Keakmy;

Hyla arborea — O6pIkHOBECHHAS KBaKIIa;

Hyla japonica — [lansHeBOCTOUHAS KBAKINA;
Cewmeiicreo Bufonidae — XKaGwr;

Bufo bufo — Cepas xaba;

Bufo viridis — 3encHas xaba.

3apanue 1. U3yunTh BHelllHee H BHYTPEHHee CTPOeHHE 3eMHO-
BOJHBIX.

TMopsaaok BEITOTHCHMUS:

1. PaccMoTpeTs BHEIIHEE CTPOSHHE JATYIIKHM, OTMETHB. POT,
HApYKHBIC HO3JPH, T71a3a, BEPXHEE U HIDKHEE BCKO, OapabaHHbIE mepe-
MOHKH, HAPY>KHBIC PE30HATOPBI, CIIMHHO-OOKOBBIC CKIAJKH, OTBEPCTHE
KIIOAKH.

2. Paccmotpers W 3apucoBaTh CTPOSHHE POTOBOH TOJOCTH -
T'VIIKH, OTMETHUB. S3bIK, 3yObl, COLITHUK € 3y0aMH, XOaHBI, OTBEPCTHS CB-
CTaxXUeBbIX TPYD, OTBEPCTHS PE30HATOPOB, TOPTaHHYKO wwenb. Haxyte
PE30HATOPBI ¢ MOMOIIBIO MUMIECTKU ¢ PE3UHOBOM rpyinci (depes oTeep-
CTHE PE30HATOPA).

3. Ilpon3BecTy BCKPHITHE JIATYLIKH, PACCMOTPETE 00IIIee Pacnoo-
JKCHHE BHYTPCHHHUX opranoe. Halitu: cepaue (ckenmynodek, Aga npeacep-
JUs1), apTePHATBHEIN KOHYC, OOILIHMN apTepUaIbHBIA CTBOMI H €rO pas-
BCTBJICHHSL, JICTKHE (HATYTh UX € MOMOIIBIO CTCKISIHHOU TPYOOUKH, BBE-
JCHHOM B TOPTAaHHYIO LIEJb), TICUCHB, JKETIHBIH NY3BIPh, KEIYAOK, MO~
JKEITY JOUHYIO JKeJIe3y, ABCHAALATHIICPCTHYIO KHUIIKY, TOHKYIO KHIIKY,
MPSMYIO KUIIKY, CETIC3CHKY, MOUCBOH Iy 3BIPb, MOYKH, MOUYCTOYHHK, JKHU-
POBBIC TEJIA, MOJIOBBIC OPTaHbl, OTBEPCTHE KIOAKH.

4. OtnpenapupoBarh BCE CHCTCMbI BHYTPCHHUX OPraHOB, 3apHCO-
BaTh MOYCIONIOBYIO CHCTEMY, OTMETHUB. 1) y caMIia — CEMCHHUK, KHPO-
BOC TENO, MOYKY, MOUCTOUHHK, CEMECHHOU MY3BIPEK, KIOAKY, MOUCBOU
MYy3bIPb, CEMSBBIHOCAIIHNE KAHANBLBI, HAANOYCYHHK, 2) V CAMKU — BO-
POHKY sSHIIEBOAA, SULIEBOJ U €I0 MATOYHBIM OTAECI, KJI0AKY, MOUEBOM MMy~
3BIPb, SHYHHK, HOYKY, dKHPOBOEC TEJIO.
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3aganue 2. U3yunTh CKeJIET 36 MHOBOAHBIX,

TMopsaaok BEITOTHCHUS:

1. U3yuuTh cTpoeHHE dueperna JATYIIKH, 3apHUCOBATh HYEpeN JIi-
TYIIKH, OTMCTUTh HA PUCYHKS HAa3BaHWs 3ICMCHTOB. L[BeTom (wam
LITPUXOBKOH) MOKa3aTh KOCTH PA3HOTO MPOUCXOKACHUS (TOKPOBHBIC,
3aMEINAOIINE, CMCITAHHEIC).

2. 3yuuTs u 3apuCOBATh CTPOCHHUC OCCBOTO CKEICTA JSATYIIKH, OT-
MCTHB OT/CIbL, IICHHBIH, TYJOBHINHBIN, KPECTIOBBIH, XBOCTOBOH (yPO-
CTHJIB).

3. U3yuuth 1 3aprcoBaTh CKCICT HOSICOB M KOHCUHOCTCH JIATYINKH,
OTMETHUB. 1) IJICUCBOU MOSIC U TIPS IHIO KOHCYHOCTH (JIOMATKY, HaAJ10-
MIATOYHBIN XPSI, KOPAKOWA, TMPOKOPAKOUIHBIH XPAIN, KITIOUHILY, TPY-
JIVHY, TPCATPYIUHY, XPAMICBYIO YaCTh TPVAHHBI, ILICUCBYIO KOCTb,
MPEAIICYBE, 3AMSICTHBIC KOCTH, ISCTHBIC KOCTH, (DAJAHTH HAJIBICB),
2) Ta30BBIN MOSIC U 33THIOK KOHCYHOCTH (IIOJB3JOLIHYIO KOCTh, CEIa-
JUIHYKO KOCTb, JTOOKOBBIM Xpsin, OCIpO, TONCHb, DJICMCHTHI TPES.-
IUTFOCHBI, TUTOCHBI, PYAUMEHT «IIPEANCPBOro» najpia, (paJaHrd najib-
LICB).

3aganue 3. U3yuuTs METOQUKY ONpeAe/ICHUSI 36 MHOBOAHBIX 10
onpeae/ieHHbIM PH3HAKAM,

TMopsaaok BEITOTHCHUS:

1. TlocrenoBareapbHO ONPEAENATh CHAYAIA OTPAJ, ITOTOM CEMEH-
CTBO, POJ Y BUJ, K KOTOPBIM MPUHAJICIKHUT JAHHOS KUBOTHOC.

2. Kparko 3anucars OCHOBHBIC, «KITFOUCBHIC) MPU3HAKH KAKIOTO
OTPEACICHHOTO BUA.

3. OOpatuTh BHUMAaHUE HA B3aHMOCBS3b BHCLIHETO OOJHKA U 00-
paza sku3nu (0osee BOAHBIC U O0ICE HA3CMHBIC, PCBECHBIC U T. I1.).

IepeyeHb NPU3HAKOB 36 MHOBOAHBIX JJIS1 ONPEAEJICHUS
ceMeiicTB, poJ0B H BHIOB (110 B3pOC/IBIM 0C005IM)

1. 3y0CoB B BepxHE# uer0cTH HET (ITPOOOBATH UIJIOH HITH MATLIEM).

Cewmeiictro a6, Bufonidae

B Poccuu BeTpeuarores Tonbko Buabl poaa Bufo.

2. Ha HmkHEH MOBEPXHOCTH TPETHETO (CUMTAd ¢ KOHLA) COUIICHE-
uus [V (caMoro IIMHHOTO) maibLa 3aJHSH KOHCYHOCTU OAUH OyropoK
(puc. 25,4, 1)

3. Konen IV (HapyxHOr0) naibua nepeaHeii KOHSUHOCTH 3aX0TUT
3a epsoe (¢ kouma) councuenue Il nanpua wim 10 XOaUT 10 HETO.
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Tpassanag aarymka, Rana temporaria L.

CBepxy pa3HBIX OTTCHKOB KOPHYHEBATO-OYPOTo LBETa ¢ OOTBIIAM
YHCIOM MENKHX H KPYIHBIX TeMHBbIX msateH. CHU3y o0bIuHO OenoBaTas
WJIN JKEJITOBATas ¢ TEMHBIMH Pa3sMBITBIMU IITHaMHU. EBpomna BIoTe 10
VYpana (et B Kpeimy n Ha Kaekase) u woxnbie pafionsl Janerero Bo-
croka (Bkmrouas CaxaauH.

24. Bbproxo OXHOTOHHOC, MPH KU3HH PO30BATOC, IMHA TOJICHU
VKIaabBacTcA B AnnHe Teia 1,6-1,8 paza.

Manoasuarckad agrymka. Rana macrocnetnis Boul.

Caepxy cBeT0-Oypas ¢ TeMHBIMHU IiTHAMU. Manas Aszus, UepHo-
mopckoe nmobepeskbe Kaskaza, [Ipeakaskasbe.

25. Mopaa HECKOIBKO 3a0CTPCHHAS. PACCTOSHUC OT KOHIA MOPIBI
J0 TEPEIHETO Kpas riaza oObIMHO OOJbINE MPOMEKYTKA MEKIY TEM-
HBIMH MTOJIOCKAMU Y TIEPEIHETO KPas rasa.

26. Bproxo 0THOTOHHOE, V KUBBIX PO30BOC HIJIH KPACHOBATOC.

3akaBkazckas aryiika, Rana earnerani Boul.

CBepxy cBeTNI0-0ypast ¢ TCMHBIMH ITATHAMH U YaCTO CO CBETIOH IMO-
JOCO¥ BIOJb CCPCAuHBI CIUHBI. Asepbaiimkad, ApmeHus, 3anagHas
I'pysms; Buanmo, 1oxHbIH Jlarectan.

27. Bproxo MATHHCTOE; V JKUBBIX B KPACHBIX IATHAX (V HKCHPO-
BaHHBIX — I'PA3HO-0EI0€ ¢ TEMHBIMH MATHBIIIKAMH).

Cubupckad narviika, Rana chensinensis Dav.

Ceepxy kenroBaTo-Oypas ¢ TeMHBIMH IIATHAMH, OOBIYHO OTPaHH-
YHBAIOIMMU CBETIYEO MOIOCKY BAOIb cepeannbl crivHbl. Bes Cubupp
ot Ypana no Caxamuna, Cesepo-Bocrounsiii Kazaxcran, Kupruzus,
Kurait.

28. Bucounoro mstHa HET (puc. 28, b), v CaMIIOB €CTh HAPYKHBIC
PC30HATOPBI, BUIUMBIC KaK CKIaIKHU KOXKH B yriax pra (puc. 28, b, 3)

29. BHyTpeHHHH NATOYHBIH OYrop BBICOKHH: VKIAOBIBACTCA B
JUTHHC BHYTPCHHCTO MATBbLA 3aAHCH KoHCUHOCTH 1-3 pasa. Pezonarops
Oerble.

Ipvaosas asarymka, Rana esculenta L.

CBepxy 3encHas WM OJTUBKOBO-KOPHUIHEBAs ¢ OONBLITHM WM MCHb-
LIMM YUCIIOM TEMHBIX IsaTeH. EBponeiickas gacte Poccun ot Ilpubai-
tuku 1o Bonru (et B Kprimy 1 Ha KaBkase).

30. BHyTpeHHHH DATOYHBIN Oyrop HU3KUH: VKIaOBIBACTCS B JIIHHE
BHYTPCHHCTO TMajblla 3agHcH HorH 2—4,5 pasza. PesoHaToper cepric miu
MOYTH YCPHBIC.
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Ogsepnas narvika, Rana ridibunda Pali.

CBepxy OT 3€ICHOr0 A0 TEMHO-KOPHYHEBOTO C YCPHBIMH HIIH
TemHo-3¢eHbIMU msiTHAMu. Hacenmser Cpeantoro Espomy u Manyro
Asmo; ot [pubantuku no eBponeiickoii uactu Poccun, Kupruzuu u Ka-
3axcTaHa.

KontposbHbie Bonpocel
1. KakoBBI OCHOBHBIC YCPTHI, MPUCTIOCOOICHIA K HA3CMHOMY 00pasy sKH3HHU?
2. KakoBbI 0COOCHHOCTH PA3MHOKCHHS U PA3BUTHS 3EMHOBOTHBIX
3.Kakme cocraBHBIC 3IEMEHTHI, KDOBEHOCTHOM CHCTEMBI JITYIIKH BbI 3HACTE?
4. Kakue npu3HAaKyd AaHAMHHN IMCIOTCSI Y 36MHOBOTHBIX
5. Ha xakue OTpaasl, ACAATCA KIACC 3¢MHOBOTHBIX ?
6. Kakne 0coOeHHOCTH CTPOCHUS U 00pa3a KU3HH XapaKTEPHBI I IPEICTa-
BUTEIICH OTPANOB: XBOCTAThIX aM(puOuii, 6ecXBOCTHIX aMpuOni, OS3HOTHX aM-
udmit?
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3ansarue 12. O6wmas xapaxkrepucTuka knacca Penrunun
CucreMaTHKa 0CHOBHBIX OTPSIAOB

ean padoThI: H3Y4YHTH BHEITHEE W BHYTPESHHEE CTpOcHHE [ IpecMbIkaro-
LIXCS, H3YYHTh MCTOIUKY onpeacacHus [IpecMBIKaroImmxcs.

OGopynoBanne: a) GHKCHPOBAHHBIC SK3EMILIAPHI 3MCH U uepenax; 0) Tad-
JMLBI (CHCTEMATHKA MPECMBIKAKOIIMXCS), PYUHBIE JIYIIbI, H3MCPUTEIH, JTHHEHKH,
TIMHIICTHI, BAHHOUKH, BIIAXKHBIC TPSIIOYKH.

AMHHOTa — HazeMHbIC KUBOTHbIC. Koxka cyxas nuineHa sxene3 B
KO>KHOM JIBIXaHHH HE y4aBcTBYeT. OOMEH BCIIECCTB BBHICOKHM, TA30BbIC
MOYKH, BBIPAXKCHA rpyAHAs KiaeTKa. JKabepHOro AbIXaHHs y HUX HET HU
HA OJHOM CTaIWH HU3HH, & IPH PA3BUTHH LA GOPMUPYIOTCS 3aPOIBI-
mieBbic 000IOYKN: AMHHOHA U CEPO3BI, HMCIOT 3aPOJBIIICBBII MOUCBOH
My3BIPb —ATIAHTOHUC.

Awmmnnors 1. IpecMbikaromuecs
2. Irurer
3. Miekomurarommecs

HpeCMbIKaIOH.[I/IGCH, OTHULOBI 1 MJICKOMMUTAKOIMUC COCTABJIAIOT I'PYII-
Iy BBICINNUX MO3BOHOYHBIX, BCAYIIUX HA3CMHBIN O6p33 JKHU3HH. HpeCMbI-
KAaIOLIUECS MO CPABHCHHUIO C 3¢MHOBOJHBIMHU MPEACTABIAIOT COOOH crie-
,Z[YIOH.II/Iﬁ oran HpI/ICHOCO6H€HI/IH IIO3BOHOYHBIX KUBOTHBIX K KHU3HH HA
cyiie. DTO MEPBBIH HACTOSIIUHI KIACC HA3EMHBIX MMO3BOHOYHBIX KHBOT-
HBIX. B Xozme 3aBocBaHUs CYIIM MPECMBIKAIOIIMECS MPHOOPEIH Psix
QJAITALHH;

Teno mpecMBIKAOIUXCS BKIIOYACT B €05 TOJIOBY TYJIOBHIIE, KO-
HEYHOCTH U XBOCT. | 05TOBa cjieTKa CILTIOmEHa CBEPXY M 3a0CTPEHA CIIe-
pean. 3aech HAXOAUTCS OOJNBIION POT MO OOKaM TOJIOBHI rjia3a ¢ HIK-
HUMHU U BCPXHUMHU BCKaAMMU. KpOMe HUX B NICPCOHCM YIUIy IJla3a BUA Ha
MUraTenbHas nepenoHka. Hapy:kHele HO3OpU OTKPHIBAIOTCS MO OoKam
KoHITa Mopael. ['010Ba coeqHEHA KOPOTKOH, HO JOBOJIBHO TIOABIDKHOM
nieeH, KoTopas MePeXoAnT B YAJIUHCHHOE TYIOBHIIE, MOABIKHOE Ora-
roAaps ruOKOCTH IMO3BOHOYHHUKA U PA3BUTHIO MBIICYHOH crcTteMbl. Ko-
HEYHOCTH S PHL PACIIONOKEHBI 1o OokaM Tynosuia. Koneunoctu 3a-
KaHYUBAKOTCA IIATHIO TAJBIAMH ¢ KOTOTKAMH.

Oxpacka 4acTo MOKPOBHUTEIBCTBCHHAS (CPEICTBO NMACCHBHOM 3a-
IUTHI OT XUIIMHUKOB HUJIN CHOCO6 CACIAThCA HC3aMCTHBIM A4 )KCpTBbI)I
OT CBETJIO-CEPOM U MECUYAHOH 0 YCPHOM, OOBIUHO C PUCYHKOM M3 MOJIOC
U IITCH.
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Koka mpecMBIKAIOIUXCS, B OTIHYHE OT KOKU ampuOuii, cyxas,
OcrHad xKeae3aMu. DTHICPMUIC OPOTOBEBIIHHI, MOSTOMY TETIO PENTHINH
MOKPBHITO HYCITYHKAMHM M IIATKAMH PA3THYHOM BEIHYHHBI U (DOPMBI.
Menkue OKpYTIIBIC W POMOOBHAHBIC UCIIYHKH HAXOAATCS HA IICC W
cnuHe. Ha Ookax Tena mpoAoipHBIMH PSAAMH PACTONararoTcst Oomee
KPVITHBIC YeITyHKH, Ha Oproxe — mutku. Ha xBocte wyemyiiku pacnono-
SKCHBI TAK, YTO TPHAAIOT TTOKPOBAM KOJIBYUATHIH BH.

VY BCEX BBICIIMX MO3BOHOYHBIX — BHYTPCHHEE OILIOJAOTBOPCHUC.
PasMHOXKArOTCA OHM, B OCHOBHOM, Ha CYIIC, B B 3MOPHOTCHE3E Y HUX
Pa3BHUBAIOTCS 0COOBIC 3APOABIIICBBIC OOOIOUKH.

OnHa u3 006070YCK HA3BIBACTCSI AMHHOTHYCCKOM, H MMOTOMY BHIC-
NIUE TIO3BOHOYHBIC HA3BIBAIOTCA aMHHOTAMH (B OTJIHYKME OT HUBIIKX T10-
3BOHOYHBIX, Y KOTOPBIX 3aPOBITIICBHIC 000IOUYKH HE 00Pa3yIOTCs, U 1M0-
3TOMY OHH HA3BIBAIOTCSA aHAMHHUAMHM). Y BHIOB, KOTOPHIC OTKJIABIBAIOT
SIALIA, KPOME 3aPOABIIIECBBIX 000J0UCK 00Pa3yHOTCS SHICBBIC.

Y TPECMBIKAIOIIUXCSA, SIBIFOIIMXCS TICPBHIMA HA3CMHBIMH YKHBOT-
HBIMH, SIPKO BBIPAKCHBI BCC OCHOBHBIC UCPTHI Amniota; OHH JBIIIAT JICT-
KAMH, Y HUX XOPOIIO 0(QOPMICHHBIC ABIXATCIBHBIC TIYTH, MCXaHH3M JIbI-
XaHHS — BCACKIBATCILHOTO THIA (TIPH TMOMOIIY TPYIHOM KICTKH), KOKA
0c¢3 Keae3, ¢ OPOTOBCBINUMH IIMHUTKAMH. [10 CPaBHCHHIO ¢ HIDKCCTOS-
MIUMH JKUBOTHBIMH, Y PSTITHITHH OOJIEEC MPOTPECCUBHBIC CKEJICT U MYCKY-
narypa (puc.29). Cxkener napHbIX KOHCYHOCTSH COCTOUT U3 MOSICA U CKE-
Jere cBOOOMHOM KOHEUHOCTH. [T0sIC TICPEIHUX KOHCUHOCTCH: TapHbIC
JIOTIATKH, TIAPHBIC KITFOUMIILI, TAPHBIC BOPOHBH KOCTH (KOPAKOUIHI), CO-
SAUHEHHBIC ¢ TPYAHHOM (4T0 00ecneunBacT OOIbIIYIO MPOYHOCTD IUIC-
4yeBoro mosica). [losic 3aJHUX KOHEUHOCTEH: 00pa30BaH CPOCIIH MHECS
KOCTAMH Ta3a. Ta30BBIC KOCTH Y TIPECMBIKAIOIIUXCA CPOCUCEH C IBYMS
MO3BOHKAMH, YTO YKPEITHJIO MOSIC 33 JHUX KOHCYHOCTEH. CBOOOMHBIC KO-
HCYHOCTH aHAJOTHUYHEI [0 CTPOCHHIO KOHCYHOCTAM aMpuOuil (Hazem-
HOTO THIIA — COCTOSIINE M3 YacTeH u 00JaJar0IUe COOCTBCHHON MbI-
LICYHOW MAcCOU). ¥ HEKOTOPBIX MPEACTABUTEICH KIacca KOHCYHOCTH
OTCYTCTBYIOT (3Men, OeaHorue smepuiisl). CKeneT nepeaHeii KOHCUYHO-
CTH: TJICYO, ABE KOCTH MPSAILICUbs (IOKTCBAS U JIyUCBasi), KOCTH KUCTH
(cocTosiast U3 YacTeH: 3amsACThe, MICTh, (pamanru nameies). Ckeser
3aaHCH KOHEUHOCTH: OSapo, 2 KOCTH rojcHH (0oJbInas U Majas Oepro-
BBIC), KOCTH CTOTIBL. Briaromapst 5ToMy OHM aKTUBHO JBHTAIOTCA TIO CYO-
CTpaTy B MOMCKAX TTHIIH.

OMmI040TBOPEHNE Y HUX BHYTPEHHEE, PA3BUBAIOTCS SHIICBEIC U 3a-
POBIIICBEIC 000IOUKH, YCHICHA 3a00Ta 0 MOTOMCTBE. | Ipu 3TOM €eCcTh 1

86






2. PaccMOTpeTh M 3apUCOBATH IMUTKH HA TOJOBES SIUCPULIBI (BUI
CcOOKY), OTMETHB. MEKUCTIOCTHON, MECPCAHNUN U 3aJHHNH HOCOBBIC, J100-
HOHOCOBOH, MPeAI00HbIC, TOOHBIC, HAATIA3HUYHBIC, JTOOHOTCMCHHBIC,
HNEPSAHUM CKYTOBOM, 3aJHUM CKYJOBOHM, BEPXHCPECHUUHBIC, YIIHOM,
BEPXHETYOHBIC, TOANIA3HUYHBIC, [ICHTPATBHO-BUCOUYHBIC, MTOA00OPOI0U-
HBIH, HIZKHETYOHBIC, 33 THCBUCOYHBIC.

3. 3yunth BHYTPEHHEE CTPOCHUE SIICPHLBI U 3apUCOBATh O0IIEe
PaCOIOKCHUE BHYTPCHHUX OPraHOB, OTMETHB. CEPILE, TPAXCHo, JieT-
KHE, TCUCHb, YKCIUHBIN My3bIPb, MHINEBO, KEIYAOK, MOKEIYAOIHYIO
JKEMe3y, ABCHAAATUIICPCTHYFO, TOHKYFO M TOJICTYIO KHIIKH, CCJIC3CHKY,
MOYKH, MOYCBOM ITY3bIPb, MOJOBBIC OPTAHBI.

4. 3apucoBaTh MOYCTIOIOBYIO CUCTEMY CAMIA U CAMKH SIIICPHIIBI.

5. U3yuuts W 3apucoBaTh CXEMY apTEPHAIBHON W BEHO3HOH CH-
CTCMBI SIICPHULIBI, OTMETHB, CEPALEC (KEJIYI0UCK, [MPABOC U JICBOC PE.I-
cepaus), JISTOYHYIO aAPTESPHIO, MPABYIO U JICBYIO IyTH A0PTHI, CIIUHHYIO
AopTy, MOAB3AOIIHBIC APTEPUN, XBOCTOBYIO BCHY, TIOB3JOIIHBIC BCHBI,
OpIOLIHYO BEHY, BOPOTHYIO BEHY MCUCHH, TIOUCUHBIC BCHBI, 33 THIOIO IO~
JAVIO BEHY, TICUCHOYHYIO BSHY, BCHO3HYIO Ma3yXy.

3aganue 2. U3yunTh CTPOEHHE CKEJIETA MPECMbIKAKIIHX CS

TMopsaaok BEITOTHCHUS:

1. M3yunts cTpoeHHE uepena KPOKOAIIA HA METOANIECKOM IUTa-
Karte.

2. CpaBHUTb OCOOCHHOCTH CTPOCHUS Yepena KPOKOANNA, SIIepH-

LBl, 3MCH U UePETIaxH.

3. M3yunTh CTPOCHHE OCEBOTO CKENETA SIICPULIBL. 3aPUCOBATH ClIC-
OVIOLIME TIO3BOHKH, OTMETHB HX BJIEMCHTHL 1) aTmaHt (BEpXHss Ayra,
KaHaM LUl CIIHHHOTO Mo3ra); 2) amuctpodei (Teao Mo3BOHKA, BEPXHS
JYyTa, OCTHCTHIH OTPOCTOK, 3yOOBUIHBIN OTPOCTOK, KaHAT JJIs1 CIIUHHOTO
M03ra); 3) rpyaHOM (TE/I0 MO3BOHKA, BEPXHSIS AYTa, OCTHCTHIH OTPOCTOK,
MCPCAHUE U 33THNEC COUTCHOBHBIC OTPOCTKH).

4. CpaBHUTE OCOOCHHOCTH CTPOCHUSI OCEBOTO CKENICTA SIIICPHIIbI,
3MeH U uepenaxu. M3yuure cTpoeHre CIMHHOTO U OPIOIIHOTO IUTOB Ye-
penaxu.

5. VI3yunTh U 3apuUCOBATH CKENIET MOSCOB H KOHCYHOCTEH SIIECPHULIBL,
OTMECTHB UX 3JIEMCHTH: 1) IJICUeBOH MOSC W MEPEIHIOK0 KOHCYHOCTD
(momaTka, HAATIOMATOYHBINA XL, KOPAKOUA, MPOKOPAKOWIHBIA XPSILI,
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IPYJAVHA, HAATPYAMHHHK, KITIOUHIA, TUICUCBAs, JJOKTCBAS U JIyUCBas KO-
CTH, 3aICThE, MACTh, (halAHTH MANBLECB); 2) TA30BbIH MOSAC U 3aTHIOK
KOHCYHOCTD (ITOAB3AOIIHAS, CCAATHINHAS, JJOOKOBas, OeApeHHAst, 00/Ib-
mas W Mamas OCpIOBBIC KOCTH, KOJCHHAS YaIlCyKa, TPCAILIIOCHA,
ITFOCHA, (haTaHTH MATBIICB).

KontposbHbie Bonpocel
1. KakoBBI OCHOBHBIC YCPTHI, MPHCIOCOOICHAS K HA3CMHOMY 00pa3y >KH3HH
penTHmi?
2. Kakne 0cOOEHHOCTH pa3MHOKCHHIS M PA3BUTHS PENTHIINITBBI 3HACTE?
3. BBIaenuTe COCTABHBIC 3JIEMEHTBI, KPOBEHOCTHOM CHCCTEMBI AIIEPHIIBL.
4. Kakue mpu3HAKH AMHHOT HMCFOTCS ¥ TIPSCMBIKAFOIIHXCS?
5. Ha xakwe oTpsanpl, IemITCA KIACC MPECMBIKAFOIIMXCA?
6. [ToueMy MPECMBIKAFOIIACCS CTOCOOHBI PA3BHBATHCS 0e3 MeTaMop(o3a?
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3ansartue 13. O0was xapaxkrepuctuxa kiacca Iltuusr,
CHCTEMATHKA OCHOBHBIX OTPSIAOB

Henn 3aHATHA: H3YIUTH BHCIIHES H BHY TPCHHEE CTPOCHHUE TOMyOS; H3Y-
YHTh METOAMKY ONPCACICHHA ITHII.

O0opynoBanne; TYIIKH NTHI, TAOTHIB (HA3BAHUA YUACTKOB MICPCHUS H
YyacTeH Tela NTHOBI, CXeMa H3MEPEHHA YaCTCH Tenma MTHIBL, CXEMa CKeJeTa
KpbLIa H PACMOJIOKCHUS MAXOBBIX MEPHEB, CHCTCMATHKA IITHL), MIAHTCHIHP-
KyJIH, H3MEPUTEIH, THHCHKH.

[THiel SBASIOTCS MPOrPSCCUBHOM CIICIIMATH3UPOBAHHONW BETBBIO
PEenTWINH, MPUCTIOCOOUBINUXCS K moneTy (puc. 30).

K mporpeccuBHBIM uepTaM OpPraHM3allMH NTHI MOYKHO OTHECTH
CIICAYIOINE:

1) Gonee BBICOKHI YPOBEHBL Pa3BUTHS HCPBHOW CHCTEMBI U Oolee
pasHOOOpa3HOE MPUCTIOCOOHUTEEHOE TTOBEACHHCE,

2) BBICOKAs U MMOCTOSIHHAS TEMIICPATYPa TENA, CBI3AHHASI C BO3pac-
TAKOIICH HHTCHCUBHOCTBIO OOMEHA BEILICCTB U 00JICC COBEPIICHHOU TEP-
MOPETYISILUEH;

3) cnocoOHOCTh K MOJICTY B COYCTAHHH C BO3MOXKHOCTBIO JIA3aTh
WITH TICPEABUTATHCS [0 TBEPAOMY CyOCTpary;

4) Gonee COBEPLICHHOE PA3MHOKCHHUE, OPTaHbl PA3MHOKCHHS TITHLL
CCMCHHUKH U SIMYHHKH, & TAKKE MX NPOTOKH. Y OOIBLIHHCTBA MTHII
BHYTPCHHEE OILUIOJOTBOPCHHUEC AOCTUTACTCS IMYTEM COMIKCHHS OTBEp-
cruii k10ak. [TTHIIBL, KaK U MPECMBIKAIOIINECS, — SIMLCKIAYLIHE YKUBOT-
HBIC, HO C OCOOCHHO pa3BUTOH 3a00Tol 0 motomctBe. Cpeau mTHL co-
BCPIUICHHO HET SHLCKUBOPOMAIINX H KUBOPOAILINX BUAOB. Sifua nrui
OTHOCHTEIIBHO KpymHbIe. CTPOCHHE SHIA SIBISICTCS] YHHKAIBHBIM, MaK-
CHMAJIBHO TPUCIIOCOOICHHBIM TSl COXPAHCHUS U PA3BHTHSI JKUBOTO Op-
raam3ma (puc. 31).

BuyTpH stiiua Ha MOBEPXHOCTH XKEITKA PACIIONIOKEHA Onacroacpma
(B HCOILIOAOTBOPSHHOM SIHIE — OJACTOAMCK), U3 KOTOPOH IpH Oj1aro-
NPHUSITHBIX YCIOBHSX Pa3BHBACTCS 3apoabinl. bracromepma TECHO CBs-
3aHa C JKCJITKOM, U3 KOTOPOTO Pa3BHBAOIIUICS 3apOIBIII MOTYYACT OC-
HOBHYIO MacCy MMUTATCIbHBIX BEIISCTB. JKEITOK OKPYIKACT DIACTHIHBIH
0CI0K, UMCIOIIUIA MOIYKUAKYI0 KOHCHCTCHLHIO U XOPOLIO CMSITYaro-
i yaaper. beaok u3oamupyer xeaToK OT COMPUKOCHOBEHHS CO CKOPJTY-
MOH M TaK e, KaK U JKCJITOK, MOCTAB/SICT PA3BUBAOIICMYCS OPTAHU3MY
MUTATCIbHBIC BEINCCTBA.

5) HACHKMBAHKE SIULL, KX 00OTPEB, OXPAHA U BBIKAPMITHBAHKS MITCHLIOB.
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CucremaTuyecKoe noJioKeHHe 00bEKTOB:
IMoakmacc: 1. SepoxBocThiC (APXHUONTEPHKC);
2. BeepoxgocTeie;
Hagotpsia: 1. 3yGareic (MXTHOPHHUC, TECHICPOPHUC);
2. beckuneBwIe;
3. ITuHrBHHSIL,
4. Kunessic.

1. Hapotpsa: [lnaBatoiue (Impennes) —uHTBUHBL,

2. Haporpsin beckunessie (Ratitae);

3. Otpsan Crpaycoobpasnsie (Struthioniformes);

4. Otpax HaunyoOpasnsie (Rheiformes);,

5. Otpsan Kusnobpasnsie (Apterygiformes);

6. Hanotpsn Kuneseie (Carinatae);

7. Otpan Kypoobpazubie (Galliformes) —da3an, nepernen, Kypo-
MaTKa, TCTCPEB, PIOIHK;

8. Otpsn INonybeobpasueie (Columbiformes) —cu3blii ToyOb, TOP-
JMLA, BAXUPH, KITHHTYX;

9. Otpsa KypasneoOpasusie (Gruiformes) —KypaBib KpacaBKa, ce-
PBIH 3KypaBJIb, CTEPX;

10. Orpan Kymuxu (Charadriiformes) —aubuc, KpOHIITHETI, PAKAHKA,
OcKachl, BAJIbIIHETI,

11. Otpsg I'yceobpasubie (Anseriformes) —nebenu, yTKH, HBIPOK,
rara, YipKH;

12. Otpsa Tonenacteie, uan Awucroobpasusie (Ciconiiformes) —
aucT;

13. Otpsg CokonooOpasubie, wid JIHCBHBIC XHIMHBIC MTHIBI
(Falconiformes)- rpudel, cokon, mycTenera, KOOUHK, fACTpeO, TVHB,
OpIIBl, KOPIIVH;

14. Otpsig CoooOpasusie (Strigiformes) —coBa, (hHIKH, CHIYH, HE-
SICBITh, KO300H,

15. Otpsag Kykymkoobpasueie (Cuculiformes) —actpebunosas K.,
IITHACTAS KYKYIIKA, OOBIKHOBCHHAS KYKVIOKA;

16. Otpsan PakmeoOpasueie (Coraciiformes) —3UMOPOIKH, IIYPKH,
VOB, PAKIIIH;

17. Otpsag Hdarnoobpasneie (Piciformes) —TykaHbl, OOIBIION NECT-
PBIH, YCPHBIN ASITEI,
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18. Otpsa BopoOruHooOpasueie (Passeriformes) —KaBOPOHKH,
JPO3AbI, MyXOJIOBKH, CKBOPLIBI, CHHULIBI, BBIOPKH, TIOTION3HH, TKAYHUKH.

3apanue 1. U3yunTh BHEllIHee H BHYTPEHHEE CTPOEHHE royosl.

TMopsaaok BEITOTHCHUS:

1. U3yunte n 3apucoBaTh CXEMY apTEPHANBHON W BEHO3HOH CH-
CTEMBl NTHULBI, OTMETHUB. cepAlUe (ABa MPEICCPAUs, ABA JKEIYAOUKA),
MPaBYIO AYTY a0pTHl, OC3BIMIHHBIC apTCPUH, OOIINE COHHBIC apTCpPUH,
BHYTPCHHHE U HAPYKHBIC COHHBIC apTCPUH, MOAKIFOUUYHEIC apTCPUH,
IPYIOHBIC aPTEPHH, CITUHHYIO 20PTY, KUIICYHYIO apPTEPHUI0, IOUCYHBIC ap-
Tepuu, OCAPCHHBIC APTEPHH, CCOATUIIHBIC APTEPUH, IO AB3IOIIHBIC apTe-
PHH, XBOCTOBYIO apTEPHIO, JICTOUHEIC APTCPHH, SPECMHBIC BEHBI, ILICUC-
BBIC BCHEI, IPYJHBIC BCHBI, ICPEIHHE MOMbBIC BEHBI, JICTOYHBIC BEHBI, XBO-
CTOBYIO BCHY, BOPOTHEIC BCHBI MOYCK, MOYCYHBIC BEHBI, OCAPCHHBIC
BCHBI, MOAB3JOIIHBIC BCHBI, 33 JHIOK0 MOJIYIO BEHY, KOMIHKOBO-OpbIKE-
CYHYIO BEHY, BOPOTHYIO BCHY NICUCHH, TICUCHOYHEIC BEHBI.

2. M3yuuts no TabaunaMm U npenaparamM CTPOCHHUE Yepera NTHIEL
PaccMOTPETh BIEMEHTH Yeperna Mo OTACIaM. 3apUcoBaTh depen (BHA
cOOKy U CHHU3Y).

3. M3yuuTh CTPOCHUE OCCBOTO CKEJICTa roayds. 3apucoBaTh CTPOS-
HHE CPEIHETO IIECHHOr0 MO3BOHKA, OTMETHB. TEIO MO3BOHKA, BEPXHIOK
JOYTY, OCTUCTBIH OTPOCTOK, MEPEAHNC H 32JHUC COUICHOBHBIE OTPOCTKH,
MOTICPEYHBIC OTPOCTKH, IICHHBIC PeOpa, MO3BOHOUHBIE OTBEPCTHL.

4. M3yunTe U 3apuCOBaTh IUICYECBON MOAC M CKENET MEPEIHEN KO-
HCYHOCTH, OTMETHUB. KOPAKOWA, KIIOYHIY, TONATKY, IICUYCBYIO KOCTb,
JIOKTEBYIO KOCTb, JIYICBYIO KOCTb, MPSIKKY, CAMOCTOSTEIBHEIC KOCTOUKH
3arICThA, (anaHry NaTbLCB.

5. M3yunTs 1 3aprcoBaTh Ta30BBIN MOSIC U CKENIET 3aAHEH KOHETHO-
CTH, OTMETHB. NOJB3AOLIHYIO KOCTb, JIOOKOBYIO KOCTb, CCIATHINHYIO
KOCTh, OCAPCHHYID KOCThb, TOJCHOMPCIAILUIIOCHY, MAIyI0 OCpLOBYIO
KOCTb, IICBKY, (panaHru manbIes.

3apanue 2. U3y4uTh CHCTEMATHKY H METOAHKY OIpeesie HHsl
NTHI.

TMopsaaok BEIMOTHCHUS:

1. Mayunute 1m0 pUCYHKaM OOO3HAMCHHS YYACTKOB OMCPCHHUS H
CXEMBI I3MEPEHHUS YacTeH Tena MTHITBL.
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2 Ompenenuts 10-15 BHIOB nTHI], YKa3aTh WX CHCTCMATHUCCKOS
TIOJIOKCHUC: OTPSLA, IOAOTPSA, CCMCUCTBO, POA, BH.

3. Jlnst onpeneneHus BUAOBOM MPUHAICKHOCTH HYKHO HEOOXO-
JVMO UCTIOJB30BaTh OTPCACTHUTCITD ITTHII

KonTtposbHbie Bonpocel
1. Kakue 4epTs! MpHCIOCOOICHAS K HA3EMHO-BO3IYIIHOM Cpeae OOMTAHMS, Xa-
PAKTEPHBI 11 BHCITHETO CTPOCHHUS ITHIT?
2. YeM BBI3BAHHA HCOOXOAHMOCTD, TBOWHOTO ABIXAHHUS Y IITHIL?
3. Kakas 0coOCHHOCTD Pa3MHOKEHHS, OSBIIIOCH Y IITHUII B CBSI3U C TOMMOTEPM-
HOCTBIO?
4. Kakue cuCTEMBI YIPOCTHINCH Y IITHUIL, B CBA3H C IIOJICTOM?
5. Jlalite XapakTepHUCTHKY, OCHOBHBIM OTPSIaM IITHI, KOTOPBIC MPUCIIOCOOH-
JHCH K MOJETY, 4 KAKUE HET.
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3ansitue 14. O6mas xapakrepuctuka Knacca Mnexkonurarouiue.
CucreMaTHKa OCHOBHBIX OTPSIIOB, 0COOEHHOCTH HX CTPOEHHS

He.]'[l/l SAHATHA: H3YYCHHC BHCITHCTO U BHYTPCHETO CTPOCHHA MIICKOIIH-
TAOIUX; U3YYCHHUC CUCTEMATHICCKOTO ONMPECACICHHA A MIICKOIMATAIOIINX.

O0opynoBanne: 3KCIOHATHI CKETICTOB (THUTPA, MOPCKOTO KOTHKA, 00€35b-
SHBI, KPOJIHKA, KOH.[KI/I), TIO3BOHKH M3 PA3HBIX OTACIOB MO3BOHOYHHKA, ICPCTIA
(xpoymka, CoOaKH, MOMATH, K037a), TAOMMIBI (CKEICT COOAKH, TMO3BOHKH W3
Pa3HbIX OTACJIOB MO3BOHOYHUKA, YSPEIT, CKEJICT MOSCOB M KOHEYHOCTEH), IITaMIT
uepena.

MrnexonuTaromue — 3T0 HanboIee BEICOKOOPTaHU30BAHHBIN KIIacc
TTO3BOHOYHBIX KUBOTHHIX. MIICKOTIMTAIOIMNEC MPOU3OLIIA OT 3BCPO3Y-
ObIX PEOTHINN, Pa3Mepbl BAPbHUPYIOTCA OT 3,5 €M vV KapIHKoBo# Oeo-
3yOku 10 33 M y cunero kuta (COOCTBEHHO, mMacca Tenaa oT 1,5 r mo
120 7).

[IpencraBuTeny kaacca JOCTHUIIN B POLIECCE 3BOMIOLNH HAHOOICE
MPOTPECCUBHOTO PA3BUTHS U PACIPOCTPAHCHEI MOYTH MOBCEMECTHO, 32
uckaroucHreM AHTapkrHasl. OHU 3aCC/SIOT CaMbIC PA3HOOOPA3HBIC
CpCAbl 2JKU3HU, BKITHOYAA ITIOBCPXHOCTD CYHIN, TOYBY, MOPCKHUC U IIPCCHBIC
BOJOEMBI, IPU3EMHBIC CIIOH aTMOC(EPHI.

Beas cBoe mpouCX0KACHUE OT 3BEPONOAOOHBIX PECMBIKAFOIITUXCS
BEPXHETO KapOOHA, MIICKOMUTAINNE JOCTHIIM PACLBETA B KAHHO30H-
CKyI0 3py. BHemHMI 001K MICKOMUTAIOIINX pa3HooOpaseH. OH 3aBu-
CHUT OT YCJIOBHIA Cpeabl obutanus u oOpasa »xusHu. Haubonee pacnpo-
CTPaHCH THUITI HA3CMHBIX UYCTBCPOHOTIUX SBGPCI\/'I, Y KOTOPBIX HOT'HU BBICO-
KHE, PAcnOIararoHecs Mo TYJIOBHIICM, a He 1Mo OOKaM, KaK y MPeCMbI-
karomuxcd. JIOKTeBOW CycTaB HalpaBJICH Ha3aJ, a KOJCHHBIH BIEPEX
(puc. 32).

[letinpIii oTACT XOPOIIO PAa3BHUT, & XBOCTOBOH, HaoOOpOT, mpea-
CTaBIACT JIUIIb HEOOMBIIOH MPUAATOK TeNa. Y 0OUTATEICH OYBHI TYJIO-
BHUILEC BBITSHYTOE, LICHHBIN OTACT OUYCHb KOPOTKHUH M CHAPYKH OOBIYHO
HE3aMETEH. XBOCT U KOHEYHOCTH CHJIBHO YKOpOUeHHI. BonmHbie 3BEpH
UMEIOT PbI000OpasHy 0 GOpMY TENIA U KOHCUHOCTH, BUIOU3MCHCHHBIC B
JAaCThl UJIHU B IIJIABHUKH.

Teno MJICKOIMUTAOIMMUX, HCCMOTPA Ha pas3jvuvnd BO BHCIMHCM BHAC
Hpe,Z[CTaBHTGHGﬁ Pa3HBIX JKU3HCHHBIX CPCa, COCTOUT U3 OAHUX U TCX KC
OTJICIIOB, BKIIOUAS TOJIOBY, LICKD, TYJIOBUIIE C ABYMS MapaMH KOHCUHO-
cTei, xBocT. Ha ronose moMeImaroTes: poToBOE OTBEPCTHE, I'YOBI, T1a3a,
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U PTa, IPHHHAMACT AaKTHBHOC YYaCTHE B CHCTCME TCPMOPCTY/ISILIUK 3BC-
peli— BMECTE ¢ BBIACIACMON KHUAKOCTBIO HAET cOpPOC M30BITKA TEILIA.
ITO 0COOEHHO BAKHO, MOCKOJIBKY INIOTHBIH MEXOBOH MOKPOB 3aTpPyA-
HSCT NOTEPIO TCILIA YePe3 IOBEPXHOCTD TENA.

Nasa y OOJpIIMHCTBA BUAOB MJICKOIUTAOIINX PACIIOI0KCHBI 110
OoKaM roJIOBbI, CHAOKEHBI MTOBIKHBIMUA BEKAMHU U PECHHULIAMHE. TpeThe
BCKO (MHraTenpHas MEPENOHKa) PEAYLUMPOBAHO M B BHAC HEOOIBIION
CKJIQJKH 3a1€TacT BO BHYTPCHHCM yriy riasa. Imasa mpumaros, oco-
OCHHO BBICINHX, COMMKCHBI, HAXOAATCS HA JHULCBOM JHCKE, YTO 3HAYH-
TCJIBHO YBCJIMYU BACT OMHOKY/SIpHOE 3peHue. [lo3aau ria3 BUAHBL yui-
HBIC PAKOBUHBI, OCHOBY KOTOPBIX COCTaBIIIOT SMACTUYHBIC XPsy, 060-
JIeC Pa3BUTHIC Y HA3EMHBIX BUAOB. Y BOAHBIX U MOJ3CMHBIX MIICKOIHTA-
FOLIMX OHH HAXOASATCS B PSAYLIUPOBAHHOM BHJC.

I'maBHBIC POrpECCHBHBIC YEPTHI MICKOMUTAIOLINX CICIYIOLIHE:

1. Beicokopaszsutas Llenrpanpunas Hepsaas Cuctema, B mEpBYHO
ouUepeib — KOpa Moy mapuii O0IIIOro MO3ra (B CBSI3U C 3THM Y MIICKO-
MUTAIOMKX 0OJIEE COMXKHBIC U COBCPIICHHBIC PCAKLNH MPUCTIOCOOICHUS
K OKPY?KaOIICH cpee);

2. JKUBOPOXKICHHE W BBIKAPMITUBAHKC JCTCHBIIICH MPOIYKTOM Ma-
TCPUHCKOTO OPraHH3Ma — MOJIOKOM (3TO MO3BOMACT MIICKOIHTAOIIUAM
MPUHOCUTH MTOTOMCTBO MPHU KpaliHe pa3HOOOPa3HBIX YCIOBUAX XKHU3HHN),

3. BBICOKOPA3BHUTAS TEPMOPEryys, OOYCIOBHBIIAS OTHOCH-
TENBHO MOCTOSHHYIO TEMIEPATYPY TN (XUMHUYECCKAs TEPMOPETY SIS
MPOUCXOAUT BO BPEMs TEIIIO0OPa30BaHUs IPH OKHUCIUTEIBHBIX POLIEC-
cax, Qu3HICeCcKas — BO BPEMs TCINIOOTAAYH NYTEM H3MCHEHHS KOXKHOTO
KPOBOCHAOKEHHS M NCHIAPCHUS BOABI IIPH OTACICHUH MOTA U ABIXAHHH).

lomotioTepmust (MOCTOSIHCTBO TEMIIEPATYPHI TEA) CBOWCTBCHHA HE
BCEM MJICKOTIUTAIOIUM. Y HHU3ZIINX MIICKONHUTAOMINX U Y MEIKUX IJa-
LCHTAPHBIX 3BEPCH TEMIEpaTypa Tesia MEHACTCS B 3HAUYUTCIBHBIX Mpe-
JeNaxX B 3aBUCHMOCTH OT TEMIICPATYPHI Cpeabl. Y 3THUX JKUBOTHBIX MECHEC
pasBuT MexaHu3M Tepmoperyiinud. OueHp OONMBIIYIO POTb B PEryiii-
LU TEINIOOTAAYH HMECT LIEPCTHBIM NMOKPOB, MOAKOKHBIM KHUPOBOM
CTIOH.

Brimmena3zpanHble 0COOCHHOCTH TO3BOTUIH MIICKOIHTAOIIUM pac-
CEIUThCS BCIOAY, KPOME IIUPOTHI reorpaduueckoro paccencHus, OHU
HACCTISIOT PA3HBIC JKU3HCHHEIC CPEIBI. €CTh JCTAIOIINE, TOIYBOIHBIC,
BOJHBIC M MOYBCHHBIC 3Bepu. OOIiee Yncio BUAOB COBPEMCHHBIX MIle-
KOTMHUTAOIINX COCTABILICT 0Ko10 4500 BUAOB NpHU3HAKH:
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- T€JI0 TOKPBITO MICPCTHIO,

- KOsKa 6oraTa JKeIc3aMH;

- IMCIOTCS TIPOU3BOIHBIC KOXKH — MOJIOYHBIC JKEIC3bI;

- YEPET COUJICHSICTCS C TIO3BOHOYHUKOM JBYMSI 3AThIIOYHBIMH MBbI-
LICTKAMHU,

- HIDKHSS YSTIOCTh COCTOUT TOJIBKO U3 3yOHOM KOCTH,

- KBaApaTHasi U COYICHOBAS KOCTH MPEBPAINAIOTCS B CIIYXOBBIC KO-
CTOYKH U PACHOIArarTCs B MOJIOCTH CPSIHETO YXa,

- 3y0Ob1 muhepeHIIMPOBAHBI HA PE3LIbI, KIIBIKA U KOPESHHBIC, CUAST
B A/TbBCOJIAX;

- 0COOCHHOCTPD PACIIONIOKEHUS HIKHHUX KOHCYHOCTCH B OTIIMYUE OT
PENTUNHIA,

- cepaue 4-X KaMEPHOE, COXPAHICTCS OIHA JICBAS AyTra A0PTHI;

- SPUTPOLIUTHI O3B ICPHBI.

CHcTEMATHYECKOE MOJI0KEHHE 00bEKTOB:
IMoaxmacc 1. Ilepsoseepn wim Aiickmaaymmme;
2. Hacrosmmue 3Bepu.
Wndpaknacc 1. Huzmme 3eepu;
2. Bricmue 3Bepy WIN TUTALICHTAPHEIC.

I. Knacec Mnexonurarwmme / 3sepu (Mammalia / Theria).

1. loaxmace Knoaunsie, wunu I[lepsossepu (Prototheria) — yTroHOC,
CXUIHA;

2. Tloaxmace Kupopomamme mekonmraromue, win Hacrosmue
3sepu (Theria),

3. Mndpakaacc Cymuartsie, wn Huzmme 3sepu (Metatheria) — keH-
Typy;

II. Hudpaxnacc Boicme 3Bepn, wnam IlnaneHrapHbie
(Eutheria, wmm Placentalia).

1. Otpsig Hacekomosinubie (Insectivora) — KpOThL, 36 MICPOHKH,

2. Otpax Wlepcrokpsuisie (Dermoptera) — xaryaH;

3. Otpsan Pykoxpriisie (Chiroptera) — neTy4ue MbIIIH, KPBLIAHEL,
VIOAHBI;

4. Orpsing Hemontno3yOwie (Ldentata) — neHUBIBL, OPOHCHOCIIBI, My~
paBbEIBL;

5. Otpsax 3atineoOpasneie (Lagomorpha) — 3allpl, KPOIUKH, IH-
LIy XH,
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6. Otpsan I'pezynsl (Rodentia) — KpbICHI, MBILIH, CYCIHKH, OCJIKH,
OypyHIYKH, OOOPHL;

7. Otpsia Xutunsie (Carnivora) — TIOJICHH, KOTUKH, MOPCKUS JIbBBI,
MOPIKH;

8. Orpsin KurooGpasusie (Cefacea) — neaphuHbI, KUTHI, KAIIATOTHI;

9. Otpsn Xobotueie (Proboscidea) — nuaniickuii ¢iioH, adpukaH-
CKHH CJIOH;

10. Otpsin Cupensi (Sirenia) — naMaHTHHBI, CTE/LICPOBA KOPOBA,

11.0tpsan HenmapHokonsitheie (Perissodactyla) — nomanau, HOCO-
POTH, TalupBI;

12. Otpsa Mo3zonenorue (1yiopoda) — BepOmioapl, 1ama, anbraka;

13. Otpsaa apuoxonsitabie (Artiodactyla);

14. ogotpsa Hexxsaunsie (Nonruminantia, unu Suiformes) — cBu-
HbH, OETCMOTHI,

15. Tloxotpsn XKeaunsie (Ruminantia) — ONCHU, aAHTUIIONBI, KU-
padsr, ObIKK, KO31bI, GapaHsbI,

16. Otpsxa pumats! (Primates);,

17. lopotpan [Nomyobespsuel (Prosimiae) — IeMypbI, ZOITOIATHI,

18. ogoTpsn O6e3bsnel (Anthropoidea / Simia) — naBHaHbI, IAM-
MAaH3¢, TOPHILIA, YETOBEK.

IMoaxnacc sineknanymmme, wiu [lepBo3sepu

JpeBHss rpynna IPpUMHUTHBHBIX MJICKOMHTAIOIIHNX, HACCISFOLINX
Asctpanuto, Hosyto I'Bunero u Tacmanmro.

PasMHoxaroTCs, OTKIAIBIBAS ANULA, OAHAKO CBBILIC MTOJOBHHEI TIC-
pHOAA Pa3BUTHS 3aPOIBIIIA IPOXOIUT B MOJOBBIX MYTIX CAMKH.

OTnoxeHHEIC SHIA COACPKAT VIKE JOCTATOUHO PA3BUTHIH SMOPHOH
W MOKHO TOBOPHTb HE TOJBKO O SIHLICKIATHOCTH, HO Y HE3aBEPLIEHHOM
JKUBOPOKICHHU.

Siina BRIHAINUBAXOTCS B CIICLIMATBHOM CYMKE (€XUAHBI) HIIH BEICH-
SKUBAOTCS B THE3AE (YTKOHOC).

Nmeror kmoaky, B KOTOPYIO BNAJAIOT KHUIICYHUK M MOYCIIONIOBOE
OTBEPCTHE.

Kopa nonymapuii roroBHOro mosra passura ciado.

CoCKOB HET; NPUMHTHUBHBIC TPYOUATEIC MOJIOUHEIE JKEJIE3Bl OTKPbI-
BAIOTCS HAPYKy MHOTOUHCICHHBIMH OTBEPCTHAMHL.

TennokpoBHBI, OJHAKO MPH TeMIeparype Bo3ayxa Hike 26 °C ux
COOCTBEHHAS TEMIICPATYPA TEIA TOHKACTCSL.
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Slinexnaayue — OOKOBast BETBb, PAHO OTACIUBIIASICA OT OCHOB-
HOTO CTBOJIA POIOCIOBHOTO APEBA MICKOTUTAOIIX.

IMoaxmacc ITnanenrapnsie, nau Bricve 3sepu.

Wudpaxnacc Cymuarsie

Kusopoxnenue. Ha sxuBoTe KOKHAs CKnaaka il BEIHAIIWBAHUS
MOTOMCTBA — CYMKA, B KOTOPYIO BBIXOAAT COCKH MOJIOYHBIX JKETIC3.

HacTosmas mianeHTa OTCYTCTBYET (UCKITIOUSHHUE — cyMUaThic Gap-
CYKH).

JeTéHBImmM poxXAAIOTCS HCOOPA3BUTEHIMH, IHHOHW 10 3 CM U Cpasy
MOCTIC POXKICHHS MOMEINAKOTCH B CYMKY. | OJIOBHOM MO3r PUMHTHBHES
JPYTUX MIICKOIHTAIOIIUX.

[To pa3nooGpasuio aganTanuii CyMUYaThie HE VCTYNAOT IIALCHTap-
HeIM. Cpenn HHX UMEIOTCS Na3aloliye, MPhIrariye, Oerarimue, poro-
LHUe U Aake neraroiue (mnanupyiomue) dhopmser. [TuTaroTcst ;KUBOTHOH
U PACTUTEIIBHOU MUINEH; MHOTHE BCESIHBI.

Msuorue cyMyareie (CYMYATHIH BOJIK, CyMYaTas JETAra, CyMYaThIl
TYIIKAHIHK) BHEIIIHUM BH/IOM HAMIOMHHAIOT MIALCHTAPHBIX MJICKOITUTA-
FOLIUX; 3TO TUIHYHBIH MPUMEP KOHBESPICHIHH.

Haubonee mpuMUTHBHEIC H3 3THX dKHBOTHBIX — ONIOCCYMBI; B MEJIO-
BOM MEPUOJE OT HUX MPOH3OILTH BCE OCTANTBHBIC CEMEHCTRA.

IMocrenenno cymuareie, oburasiiue nepoHadaibHo B CeBEpHOM
AMepHKe, 3aNOTHITH BECh 3¢MHOM 1ap, oxHako B EBporne u gpyrux mMa-
Tepukax CTaporo cBeTa OHU BEIMEPIH B MUOLICHE. B HacTosmee Bpems
cyMuarsie oburaroT B ABcTpanmuu, Hosoii [ Buree n Amepuke.

Wudpaxnacc [TnanenrapHsie.

[Moxknacc mnaneHTapHEIX OOBECAUHACT OOMBIINHCTBO COBPEMEH-
HBIX BHAOB MIJICKOTIUTAIOINUX, KOTOPBIC IIHPOKO PACCETHINCH MO 3EM-
HOMY MIAPy U MPHUCITOCOOMIUCh K OOUTAHUIO B CAMBIX PAa3HOOOPA3HBIX
yenoBusax. OCHOBHOU OTIHYUTEIBHOM YCPTON STUX YKUBOTHBIX ABISCTCS
HAJIMYNE IUIALCHTHI, YePe3 KOTOPYIO MUTATEIBHEIC BEIIECTBA U KHCIIO-
PO MOCTYNAIOT B OPTaHU3M 3apOJBIIIA U3 TEIa MATCPH.

N3 apyrux BakKHEWINMX TUIHYHBIX MPHU3HAKOB IUIALCHTAPHBIX
HEOOXOJUMO OTMETUTh CHIIBHOE Pa3BUTHE NEPEIHETO MO3ra, MONTYyIIa-
PHSL KOTOPOTO CBSI3aHBI MO3OJUCTBIM TEJIOM, & TAKXKE HATHYHC BCETIA
HemapHoro Bnaranvma. s OoNbIIHHCTBA BHOOB CBOMCTBCHHA MOIOY-
Hasl ¥ IOCTOSTHHAS TeHepaLys 3yO00B (KpOME HCTHHHBIX KOPEHHBIX).
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[Moxknacc BBICIINE 3BEPH XaPAKTCPUCTHKA OTPIIOB.

OTtpsin HacekomosiiHbie.

Haubonee apeBHss 1 MPUMUTHBHAS PYIINA ITALCHTAPHBIX MICKO-
MMUTArOIMKX. BexyT Ha3eMHBIN, TOA3EMHBII WM ITOIYBOJHBIH, IPEUMY-
LICCTBEHHO HOYHOH 00pa3 xu3nu. Hebopimue (o1 3 10 40 cM) 3BepbKH
€ VATUHEHHOH roJ0BoH. Teno NOKpPHITO I'YCTON MEPCTHIO WITH INETHHOM,
v exel — urmamu. 3yOHas cucrema cnabo auddepeHuupoBaHHas,
PE3Lbl, KIBIKK H KOPCHHBIC 3YObI MPAKTHYCCKH HE OTIMYAKOTCS APYT OT
apyra. ['onoBHOH MO3r pa3BUT MI0XO (32 HCKITIOUCHHAEM 0OOHITEIBHOTO
OTACIIA), U3BUINH HET.

Otpsax Pykokpsuisie.

[Iponseraromuii OTpsI MICKOIHUTAOIIUX, N0 YHUCICHHOCTH VCTY-
MAKOIUI TOJMBKO IrphI3yHaM. BeayT HOuHOM 00pa3 KU3HH; KUBYT, B OC-
HOBHOM, KOJTOHHAMU. [ lepeTHHe KOHEUHOCTH IPEBPAILCHBI BKPHIIbS;, HA
VITHHEHHBIX NPEATICYbe U (halaHrax MaibleB, KAK HA KapKace, pacTs-
HYTa KOJKUCTas JIeTaTeIbHAs IEPENOHKa. JIpyruM KOHIIOM OHa KPEITUTCS
Kk OOKOBO# cTOpOoHE Tena u XBocTy. Ha rpyauHe, Kak y NTHL, UMECTCS
KWJIb. YIOHBIC PAKOBHHBEI JOCTHUTAIOT OTPOMHBIX Pa3MEpPOB; MHOTHE W3
JCTYYHX MBIIICH OPUCHTUPYIOTCA B MONETE C MOMOINBIO 3XOJIOKALUH.
HBa mozoTpsaaa: kpeutaHH U jceTydauce Mbrmw; cBbime 900 BuHAOB 1o
BCEMY 3¢MHOMY LIApy KPOoMe APKTHKH U AHTaPKTHKH.

OTpsia 3akiteoOpasHbie.

JBc maps! pe3nos B BepxHEH uemocth. Tpasosaasic. Beayt oucHb
MOBUKHBIN 00pa3 »u3Hu. 3aiiicoOpa3Hbic OOUTAIOT B JIeCax, KycTap-
HHKaxX 1 OTKpbITEIX paBHuHaX Craporo u 6onpmeit yactn Hosoro ceeta.
B Ascrpamuio u Hosyro 3enananio ux 3aBe3nH TIOAW; TaM 110 IPUIHUHE
OTCYTCTBHS CCTCCTBCHHBIX BPAaroB OTH YKHBOTHBIC CTATH HACTOSIIUM
OcICTBHEM.

Otpsx 'peI3yHEL

PasBuThic H30rHYTHIE PE3LBI PACTYT B TCUCHHUE BCCH KU3HH H CAMO-
3ataunBaroTca. KIBIKOB HET, a MEXKIY Pe3LaMH U KOPCHHBIMH 3y0amu
HUMeeTCs OOTBIION POMEXKYTOK. BOIBITUHCTBO MENIKHE JKUBOTHBIE (HC-
KIIOYCHHE, BOJOCBUHKA MOXKET JOCTHraTh B AuHY 1 M). OueHp miozxo-
BuTH. Hanbomnee Goratelii BUAAMH OTPSI MICKOTTATAIOLIHX.

Oxono 2000 BuzoB pazaenicHsl Ha TpH noxotpsiaa: benkooOpasHeie,

Huxobpazoobpaznsie, MelmeobpasHble.

MHorue BUIB — CEPBESHBIC BPEAUTEIH CEIBCKOTO U JIECHOTO XO-
3stiicTBa.

Otpsax KutooOpasHrie.
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ObwuTtaror B Bozxe. BepereHoBHIHOE 00TEKAaEMOE TEIO, THIIEHHOE
BOJIOC, TICPEXOJHT B CHKATHIH ¢ OOKOB XBOCT € JBYXJIONACTHBIM IJTaBHU-
koM. [leperHie KOHEYHOCTH NPEBPATUINCH B INIABHUKH; 32 JHUC KOHCY-
HOCTH Hcue3mu coBceM. ' vOUaThlil ckeneT U TONCThIH cIoH skupa odec-
MCYNBAIOT MIIaBy4YecTh B Boae. Hoznpu cHaOxeHBI KianaHaMu, Hapy K-
Horo yxa Het. Kursl MoryTt nogonry (10 1,5 4acoB) HbIpSTE HA TIyOHHY
(xamanotel — 10 1,2 kM). DTO BO3MOKHO OiaroAaps NOHIKEHHOH 1yB-
CTBUTCIBHOCTH ABIXATCIBHOTO LICHTPA K COACPIKAHHUIO YITICKUCIIOTO ra3a
B KPOBH, MOBHIICHHOMY COJACPKAHUIO MHOTTIOOHHA U Pe3epBaM KHCIIO-
POJa B KAMWILIAPHOU CETH, & TAKKE PE3KOMY MOHKCHUIO CKOPOCTH (-
3HOJIOTHYECKUX MPOLECCOB MPH HBIPSHUH. JIETEHBIINN POXKIAOTCSA B
Boze. Momnoko B xecats pas kupaee koposbero. Kuret sxusyT 30-50 ner.
W3 opraHoB 4yBCTB Y KHTOB IVYLIC BCETO PA3BUT CIVX, OHU OPUCHTHPY-
IOTCSl B BOJE HPHU NMOMOLITH SXOTOKALMH. 3BYKOBBIC CHI'HAJIBI UCIIOJIB3Y-
IOTCS TAKOKE A1 nepeaauu uapopMarmu apyr apyry. Pazsurel BKyC u
OCS3aHUE, 3PCHHEC HMCET HE3HAYUTEIBHYIO POJIb, 2 00OHIHHC YTPAUCHO.
Kurtoobpasneie, 0coOcHHO AcnbHHBL, 0071aJAF0T BHICOKOPA3BUTHIM TO-
JOBHBIM MO3TOM, HMCIOT HMCKIIOUHUTCIBHBIC CIOCOOHOCTH K APECCH-
POBKe.

CoBpeMeHHEIEC KHTOOOpa3HBIE Pa3AesIIoTCs Ha ABA OAOTPS A

- 3y0aThic KAThl — XHIIHUKH, THUTAOIIHECS PHIOOH U TOIOBOHOTUMH
MOJLTIOCKAMH,

- ycaTble KHTHl MPOLIC)KUBAIOT BOAY C IVIAHKTOHOM HYEPE3 CBOCOO-
Pa3HOE «CHUTO» — KUTOBBIM YC, COCTOSIIIMMI U3 POTOBBIX IJIACTUH.

OTtpsin XuinHsIe.

XumHUKY. XOpowmo pa3BUThl KIBIKH, HECKOIBKO KOPEHHBIX 3y0OB
MPUCTIOCOOICHBI [T Pa3phIBaHUs Msica. XOPOIIO Pa3BUTHI Kortu. B oT-
psaae 280 BuxoB, 00beauHsMCMBIX B ABa ogotpsaa, 10 cemeticts: Coda-
qen, Measexen, EnotoBric, Kyupn, Buseppossic, I'nernosrie, Koma-
upu, Hanauauessie, Maurycrossie, CkyHcoBbie, [laHaoBbIC.

Otpsax JlacToHorHe.

Boansie maekonurarornue. [Tutarorcst priboii u MopckumMu OeCIio-
3BOHOYHBIMU. BepeTeHooOpa3Hoe Teo, MOKPEITOS KOPOTKUM BOJIOCOM.
Koneunoctu mpespaiuéts B jgactel. Cioti xxupa Tommuaoi 10 8§ cm.Ko-
1A JACTOHOTHE HAXOMATCS B BOJE, MX HO3APU OTKPHIBAIOTCS JIUIIb B MO-
MEHT BJOXa U BBIIOXA, 4 B OCTAIBHOE BPEMsI IUTOTHO 3aKpbIThHl. JlacTo-
HOTHE 00JafaloT Pa3BUTHIM TOJIOBHBIM MO3TOM, XOPOIIO MOAJAKOTCS
Japeccupoke. OHHU OIIYIIAIOT 3aNaxy, XOPOLIO BUAAT U CIIBIIIAT B BOJE.
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BonpmmHCTBO — cTaaHbIC )KUBOTHBIE. OTPAA TACTOHOTUX HACUHUTHIBACT
32 BHUIa OOBEAMHAIOIIUXCH B 3 CEMENCTBA.

Otpsazx XoGoTHbIE.

KpynHbie pacTuTeIpHOSTHBIE )KUBOTHBIE BBICOTOH 10 3.5 M ¢ Mac-
CHUBHBIM TYIOBULIEM. TOJICTas KOXa TOKPHITA PEAKHMH BOJOCAMU.
Bepxnsist ryba v HOC CPOCITHUCE BMECTE U O0OPa3yIOT XO0O0T, CIIy KAy
OJHOBPEMEHHO XBATATCIBHBIM OPTaHOM, OPraHOM OOOHSHUS, OCS3aAHHSL.
[lapa cumbHO pasBUTBIX pe3lOB NpeBparunack B OuBHU. JKUBYT cra-
JAMH.

Otpsax HemapHokonmeITHEIE.

Kpymnneie xusotHbie. HeuéTHOE KOMMIECTBO MAIBIIEB HA KOHEUHO-
crax. Tperuit maner pa3BuT ny4IIe APYTUX U HECET OCHOBHYIO TSDKECTD
tena. Kenyaok mpocroii. B Hactosmee BpeMsa OTpsAd IPEACTABICH
TpeMsl CEMEHUCTBAMU: JIOIIATUHBIC, HOCOPOTOBBIC U TAITUPOBHIC; OKOJIO
20 sugoB B Adpuxke, FOxHol A3nn u Amepuke.

Otpsax Mo3zoneHorue.

KpynHbie aBynassie BEICOKOHOTHE JKHBOTHBIE BEICOTOM A0 2 M.ITo-
JOLIBBI HOT MOKPBITEl MO3OIHUCTEIMU VTONIICHUAMH. PacTHEIBHOIHEIC.
CemeticTBo BepOMOa0BeIX BKIOuacT 4 Buga B Mourouu u HxHoi
Awmepuke. Bepbmoap! 1 1aMbl OJOMAITHEHBl W PACHIPOCTPAHIIUCH 1O
Beett Tepenueit u Cpeaneii Asun, CeBepHoii AQpUKE U TOPHBIM paiio-
HaM HOkHOH AMEpHKH, JAIOT MACO, IIEPCTh H MOJIOKO, UCHOTb3YIOTCS
KaK TArIoBas cuna. BepOmoapl 4O CHX HOP SABJSIOTCS OCHOBOU KH3HU
Haponos Caxapsl.

Otpsz [TapHOKOTBITHEIC.

UéTHOE KOMUYECTBO MANBLEB, OOCTHIX KombiTamu. Kmrounisl oT-
cytetByrOT. Pactutenbrosust. [lomorpsa HexBaunbie: GereMOTOBBIC,
ceunblc U niekapuesbie. [lomotpsn JKBauHele: ONCHBKOBBIC, OJICHEBBIC
(nmoTHOpOTHE), BUWIOPOTHE, mojoporue u skupadoseie;, Oonee 200 Bu-
J0B. OTIHYAIOTCS CIOKHBIM CTPOCHUEM JKEITyKa; Y OOJIbIIUHCTBA U3
HHUX Ha TOJIOBE IMEIOTCS pora. K mapHOKOmBITHEIM OTHOCHTCS OOJIBIIHH-
CTBO CENbCKOXO3SMCTBCHHBIX KHUBOTHBIX: KOPOBBI, OVIBOJIBL, SIKH, OBLIbI,
KO3BI, CBHHBH.

Otpsx [pumartsr.

[TaTHnanbie KOHEYHOCTH Pa3BUTHI XOPOLIO, Y MHOTHUX BHIOB OOITb-
IO TaJIeI] MPOTUBOTIOCTABISICTCS OCTANbHBIM, Ha KOHIEBBIX (hanaHrax
MAJTBLECB UMEIOTCS HOITH. | OMOBHOM MO3r y BBHICIIHUX OOE3bSIH Pa3BUT
OYCHb XOPOIIO, UMCIOTCS MHOTOUHCICHHbIC OOPO3abl U W3BHIMHEL. B
CBSI3U € MMPUCIIOCOONCHHOCTBIO K JKU3HH HA ICPEBbSIX U3 OPIaHOB UYBCTB

103



JVUINE BCETO Pa3BUTHI 3pCHUE (Y OOC3bsIH — LIBETHOC OMHOKYJISIPHOS) U
cayx. O6ousHue ocnabneHo. JlBa moaoTpsiaa; monyoOe3bsiHbl U 00C3b-
STHEL,

3apanue 1. U3y4ynTh BHelllHee H BHYTPEHHee CTPOEHHE MJEKO-
MHTAKLIHX.

TMopsaaok BEITOTHCHUS:

1. 3yunts U 3aprcoBaTh CTPOSHUE KOKH MIICKOIHTAIOIIETO, OT-
METHB. 3MUACPMHUC, OPOTOBECBIIHNE CIOU SHHACPMHUCA, ACPMY (KOPHUYM),
BOJIOC, IOTOBYIO XKEI€3Y, CATbHYIO KEIE3y.

2. V3yuuTh NpOHU3BOAHBIC KOXKU: a) 3apUCOBATh CTPOCHUE BOJIOCA
(Ha mMPOAOIFHOM pa3pese), OTMETHB. CTEPKECHb, KOPCHb, TYKOBHLY, BO-
JOCSHOUM COCOYCK, BOJIOCSHYIO CYMKY, KYTHKYIY (KOXHILY), KOPKOBOC
BCILIECTBO, CCPALICBUHY; 0) pacCMOTPETh U 3aPHUCOBATh CTPOCHHE KOT'TS
(HOrT#, KOIBITA), OTMETHB. MOAYIICUKY MATbIA, MOJOLUIBCHHYIO ILIa-
CTHHKY, KOTTCBYIO IIACTHHKY, KOTTCBOH BaJIMK, KOHCUHYIO (alaaHry; B)
PaccMOTPETE U 3apUCOBATH POra MOJIBIC U CIUTOLIHBIC.

3. VI3yunTh 1 3aprCcOBaTh CTPOCHHE apTEPHATBLHON M BEHOZHOH CH-
CTEMbI MJICKOIUTAIOIIECTO, OTMETHB. cepALC (MPeACCPaUs, JKEIYA0UKH),
JICBYIO AYTY A0PTHI, OC3BIMSIHHBIC APTCPUH, COHHBIC aPTCPHH, TOJKIIO-
YHYHBIC APTCPUH, COIHHHYIO a0PTY, MOYCIIONOBBIC aPTCPHH, OAB3AO0LI-
HBIC apTCPHH, XBOCTOBYIO apPTCPHIO, SPCMHBIC BCHBI, MOAKITIOUYHIHBIC
BCHBI, ICPEIHUC TIONTBIC BCHBI, HCTIAPHBIC BCHBI, BOPOTHYIO BCHY MICUCHH,
BOPOTHYIO CHCTEMY IMEUCHH, MICYCHOYHYIO BCHY, 32IHIO0 MOIYIO BCHY,
JICTOYHBIC APTCPUH, JICTOYHBIC BCHBI.

3aganue 2. U3y4nTh CHCTEMATHKY U ONPEAEIEHHE MJICKOMUTA-
FOLIHX.

TMopsaok BEITOTHCHUS:

1. U3yumnts cxeMy OCHOBHBIX IIPOMEPOB TEJIA U Y€ PEeTa MIICKOIIUTA-
OIIETO.

2. V3yunts cTpocHHE 3yOHOU CHCTEMBI Y IPESACTABUTENICH HACEKO-
MOSITHBIX ¥ XHIIHBIX MICKOMHTAFOIIUX.

3. Onpeaenutek 5-7 BUAOB HACCKOMOSIAHBIX U 4-6 BHAOB XHUIIHBIX
MJICKOIIUTAIOIINX, YKa3aTh UX CUCTEMATHIECKOE TTOJIOKEHHUE: TTOIKIIACC,
OTPsiA, CEMEHCTBO, POA, BUJ. 3anmucarh 3yOHYIO (opMysy Aast OTHOTO
MIPEACTABUTENI KKIOTO CEMEHCTBA.

4. Mayuute ctpocHue 3yOHOM CHCTEMBI V MPEACTABUTENCH 3ailie-
00pa3HBIX U IPEI3YHOB.
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5.0npenenuts 1-2 Buga 3aiineobpasuerx u 10-12 BUAOB IPHI3VHOB,
yKa3aTh X CHCTEMATHYECKOE MOTOKEHHE: IOAKIIACC, OTPSA, CEMEHCTBO
(moxcemelicTBo), pon, BHA. 3amucath 3yOHYIO (HOpMyNy A OTHOTO
MPEACTABUTEI KAKIOTO CEMEHUCTBA.

6. Caenarp 3aKIIIOUCHHE 1O MICKOITUTAFOLIHM.

KontposbHbie Bonpocel
1. Kaknm 00pa3oM y MIICKOTMTAIOMIMX OCYIIECTBILIETCSI TEPMOPETY IS ?
2. Ha kakue HOAKIACCH ACTUTCS KIACC MICKOIUTAIOIINX?
3.KakoBa XapakTepuCTUKA, CTPOCHUS MUILICBAPUTEILHON CUCTEMBI U €€ XapaK-
TEp IMUTAHUSA?
4 KakoBa 0COOCHHOCTH Pa3BHTHS TOJIOBHOTA MO3TA M 324 CUCT KAKHUX CHCTCM,
MJICKOTTUTAIOIIHE ITPHCTIOCOOMINCH K A0HOTHUCCKAM YCIOBUSIM?
5 Kakue, ocHOBHBIC OCOOECHHOCTH, PA3MHOKCHHS M PA3BUTHS MIICKOIHTAO-
mmx?
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