[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
N0 KynpABUFKigG 4G " YPAER M coBeToM YTBEPXJIAIO
[lomkHoctb: Mp 0 fe eATe/IbHOCTH o
[laTa noAnuCaHit; ggné)fo Qgsé& HpopeKTop 110 O6paSOBaTeJ'II>HOI/I ACATCIIBHO-
YHMKanbHbI np§rpaMmMbli knioy: 2021 ., ctu ®I'bOY BO PT'A3Y
790a1a8df25 2P TR0t I85> 310e902bfb0
M.A. Penbin
« » 2021 .
ITporpamma

BCTYNHUTEJIbHOI0 UCIIBLITAHMS JJIsl MOCTYNAIOIIUX B MATHUCTPATYPY
1o HanpapJeHu10 NoaArorosku 06.04.01 buoJsiorus

I. O0mue nmoJ10KeHUsI

VYyebnast nporpaMma Jjisi HOCTYNAIOIIMX B MAarMCTPaTypy MO HAIMPABIECHUIO
06.04.01 buomorus, oTpakaeT COBPEMEHHOE COCTOSIHUE TAaHHON HAyKH, BKIIFOYACT
NEpeYeHb BOIPOCOB, OIPaHUYUBAIOIINX HEOOXOAUMBIA MUHUMYM 00bE€Ma 3HAHUM
110 OCHOBHBIM HampaBJICHUSIM COOTBETCTBYIOIIETO MPOpuUiIs 00ydEeHHUsI, COACPKUT
ee BaKHEHIINE pa3/iesbl, 3HAHUE KOTOPHIX HEOOXOAUMO BBICOKOKBAIM(PUIIMPOBAH-
HOMY CIIEIIMAIIUCTY B 3TOM 00JIaCTH.

Llenu 1 3agayn BCTYNUTENLHOIO UCMbITaHNA

BcTtynuteneHble ucnblTaHna B MarucTpaTypy no buonorun Harpas-
NeHbl Ha BbIIBIIEHNE CTENEHN TOTOBHOCTU abUTYPUEHTOB K OCBOEHUIO Ma-
rMCTEPCKUX Nporpamm «konorus», «brnonormyeckme oCHOBbI OXOTOBEE-
HUsA. Micxoga s aToro, B Xoe BCTYNUTESbHbIX UCTMbITAHUW OLLEHNBAKOTCS
0600 EeHHbIE 3HAHNS 1 YMEHUS No Buonoruu.

Kpome Toro, nposeeHne nUcnblTaHU COAENCTBYIOT CTAHOBMNEHUIO CNeum-
anbHOWN npodeccrnoHanbHOM KOMMNETEHTHOCTU cneumanucTa B obnacTu
Buonorunyeckoro obpasoBaHNs Ha OCHOBE OBIafieHNs COOTBETCTBYIOLLINM
coaepXxaHnem.

DK3aMEHYIOINNCS HA BCTYIIUTEIBHOM 3K3aAMEHE B MAarCTPATYPy NOJKEH
POJIEMOHCTPUPOBATH BHICOKUN YPOBEHb TEOPETHUECKOW U MPO(PECCHOHATIbHON
IIoAr0OTOBKH, FHY6OKO€ IIOHUMAaHHUEC OCHOBHBIX KOHHGHHHﬁ, d TaK)KC YMCHHUC IIpU-
MCHATH CBOH 3HAHHWA IJIA pCHICHUSA UCCIICAOBATCIIbCKUX W ITPHUKIAJHBIX 3a1a4.

dopma BCTYNUTESILHOIO UCMbITAaHUA W ero npoueaypa

BcTynutenbHoe ncneitaHne npoBogMTCS B MMCbMEHHOW oopMe Mo
cneumanbHO
NOAroTOBIIEHHBLIM BOMPOcaM, KOTOpbIe MO3BOMAT ONpeaennTb He TOSNbKO
KayecTBO
YCBOEHUS 3HAHUN N YMEHUI NO BMONOIrMK 1 KOSTOrMN, HO U BbISIBUTL CTe-
NeHb pasBuUTUSA
npodeccnoHanbHON MOTMBaLUK K AeAaTenbHOCTM B obnactn buonormye-
ckoro obpasoBaHuS.
Ha nogrotoBky OTBETOB MO 3K3aMeHaLMOHHbIM BONpocamM OTBOAUTCA ABa
akagemumnyeckmx 4aca (90 mun). Mo pesynbTatam BCTYNUTESNBHOIO UCMbITa-
HMA BbicTaBngaeTcs oueHka no 100-6annbHon wkane. O6baABNEHNE NTOrOB
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3K3aMeHa NponcxoauT B COOTBETCTBMM C rpaddUKOM OrnalleHns pesynbTa-
TOB BCTYNMUTESbHbIX UCMbITAHUA B MaructpaTypy.

1. Conep:xanne

buoJiorus Kiaerkn
1. Cmpoenue u pynxyuu xiemxu
1.1. Knemounas meopusi.

Ncropus n meronel usyuenus. Knerka snemenrapHas enuHuna xkusoro. Kier-
KU TIPO- U 3YKapHoT. Mutotudeckoe neneHnu. GopMupoBaHue pa3inyHbIX KJIETOY-
HBIX (DEHOTHUIIOB.

1.2. Cmpoenue sopa.

LlenTpasibHas 1ormMa MOJIEKYJISIpHOW OHONoruu. Sapo — cucrema coxpaHeHus: U
BOCITPOM3BOICTBA HACJIEICTBEHHON HH(POPMALUH.

Oynkiun sapa. Anepnas odonouka. JIHK ctpoenue, cBoiictBa, pyHkimm. Opranusa-
1Sl MUTOTUYECKUX XpoMOcoM. Mopdororus siaepHbix cTpykryp. CTpykTypa Xpoma-
THHA.

1.3. lumonaasma.

buonornueckue memOpanbl. CTpykTypa U GyHKIMU. MeMOpaHHbIE OENKH.
[Inazmonemma. IlepeHoc coenvHEHHMHA. DHIOUUTO3. DK30LMTO3. MEXKIETOYHOE
y3HaBaHue. Knerounas creHka OakTepuil U pacTeHUU.

1.4. Opeanouowt knemxku.

Ammapar ['onpmxu. JImzocombl. Murtoxonapuu. Ilnactuael. Llutockener.

MuxkpodunamenTsl. MukpoTpyO6ouku. KinetouHslii LeHTp.
1.5. Buoxumus kremxu.

MonexkynspHbIil cocTaB KJIETKM Heopranmyeckue COeIMHEHUS U BELIECTBA
kiaeTku. OpraHuudeckue BeuiecTBa. YrieBoAsl. Ctpoenue ¢yHkiuu. Jlunuasr ux
¢ynkun. benku coctaB, cTpoeHue, CTpyKTyphl, GyHKIMH. HykiienHoBbIe KUCIO-
o1 — JIHK, PHK. Aneno3untpudocdopHas KucioTa NEpeHOCUYUK U aKKyMYJISITOP
DHEPIHUU.

2.IIpoucxodrcoenue 3yKapuomuyeckol Kiemku
2.1. Teopus cumbuoeenesa.

[TosiBneHne 3yKapHOTUYECKON KIIETKU — Kak apamodo3. Bo3zMoxHbIe Tpu-
YUHBI SKCMIaHCUK dyKapHuoT. CiusiHue apxeobakrtepuil u syOakTepuid. Pannue 3ta-
bl 3BOJIIOLIUU SYKAPHUOT.

3.buogusuxa ocnosmvix GyHKyull Kiemxu
3.1. Tpancnopm sewecmea 8 6UOIOSUUECKUX MEMOPAHAX.

[TaccuBHbBIN 1 akTUBHBIN TpaHcnopT BemecTB. uddysus. Ocmoc u dusb-
tpauus. Tpancnopt nonoB. Na-, K-AT®-a3za. Ca-AT®d-aza. K, H-AT®-aza. Teo-
pus Mutuena.

3.2. Buosnexmpuyueckue s671eHUsL.

BosnukHoBenne OuomnoreHinanoB. GopMupoBaHre MEeMOpPaHHOTO MOTEHIIMATIA.
[ToTenmuansl okos, nerictBusi. Pacnpoctpanenue Bo30yxaeHus. MloHHBINA KaHAIL.



[ToBepXHOCTHBIN MOTEHIMAN KIETOYHOW MeMOpaHsbl. [loTeHImai3aBucuMble KaHa-
abl. CuHTE3 KaHaj1oB. DHeprooOecneyeHne NpoBeICHUS BO30YKIECHNUS.

3.3. Knemounas peyenyus u noosusiCHOCH®b.
I'opmonanbHas penennus. @oropenenuud. 3penue. dorocunre3. MeleyHoe co-
KpamieHue. Kietounslii Mexanu3m uMMyHurera. CBepxciaboe CBEUEHHUE.

300/I0I'uA

1. OgHOKJIeTOYHBbIE ) KUBOTHBIE
30010TUsl KaK KOMIUIEKCHAsI HayKa O >KUBOTHBIX (Mopdosiorus, Gu3noIorus, M-
OpuoJiorHsi, IKOJIOTHs, 300reorpadusi, MareoOHTONOTU, (PUIOTEHETHKA, CUCTEMa-
TUKa). POb )KMBOTHBIX B OMOJIOTHYECKOM KPYTrOBOPOTE BEUIECTB U IHEPTHUHU.
1.2. Tun Caprxomacmueoghopul (Sarcomastigophora)

O6mas xapaktepuctuka tura. KojgoHuanbHbIe )KTyTHKOBBIE.

[Tyt oOpazoBanusi konoHuid. CTpoeHHEe KOJOHUHM BOJbBOKCA. Pa3MHOMe-
HUE KOJOHUN. DUIOreHETHYECKOE 3HAYCHUE KOJIOHUATbHOCTH KI'yTUKOBBIX.
[ToHsiTHE O TPAHCMUCCHUBHBIX M OYAroBBIX OOJE3HSAX. 3HAYCHUE >KTYTUKOBHIX B
OMOJIOTMYECKOM KpYroBOpoTe BenlecTB Oumocdepbl. WX ponb Kak MHIMKATOPOB
CTEIMCHU 3arpsi3HCHHOCTH BOJ M 3HAYCHHE B MpoIlecCe OMOJOTHYECKOM OYMCTKHU
BOJ.

1.3. Tun Anuxomnaexcor (Apicomplexa)

OO01mre 0COOEHHOCTH CTPOEHHUS M Pa3BUTHs KJlacca CIIOPOBUKOB B CBSI3U C
napa3uTUYECKUM 00pa3oM KU3HU. 3HadeHue oOpazoBaHus crop. OTpsasl rpera-
pUHBI ¥ KOKIUAWK. [{UKIBI pa3BUTHS TperapuH, MaaspUTHOTO TIIa3MOIMS, KOK-
nuauii. Mepsl 00pbOBI.

1.4. Tun Muxcocnopuouu (Myx0z0a)

Oco0EHHOCTH OpTraHU3aIUy U JKU3HEHHOTO IMKJIA B CBSI3U C TTAPA3UTU3MOM.
OTau4us OT CHOPOBUKOB.

1.5. Tun Muxpocnopuouu (Microsporidia)

Oco0eHHOCTH OpraHu3ali B CBSI3U C BHYTPUKIIETOYHBIM IMapa3suTU3MOM.
Ho3emaro3bl muen u TyToBOro menkonpsana. bopb0da ¢ HUMHU.

1.6. Tun Unghyzopuu (Ciliophora)
Knacc Pecununbie nuadysopun (Ciliata)

O6mas xapakTepucTuka uHQy30puil kak Hanbosee nuddepeHInpoOBaHHBIX
¥ BBICOKOOPTaHM30BaHHBIX NpocTedmuX. CpaBHEHHE CTPOCHUS PECHUYCK M XKIy-
TUKOB TIO pe3yJibTaTaM 3JIEKTPOHHO-MHKPOCKOMMYECKNX HccienoBanuii. KoHb-
foraiusi, 3JHA0OMHUKCHC, aBToramMusi. OU3HOJOTHUYECKOE 3HAUCHUE ITUX MPOLIECCOB.

Knacc Cocywue unghyzopuu (Suctoria)

Cxo0/IcTBa ¥ OTJIMYHUS COCYIIUX U PECHUYHBIX HH(PY30pHUH.

[Tpoucxoxnenne u (PUIOTSHETUYECKME OTHOIICHUS B TOJIAPCTBE IMPO-
creiimmx. OCHOBHBIE HAMPABJICHUS YBOJIONHUH MPOCTEUIINX: apoMOpGdO3bl, HIUO-
aJlanTalyu, MoJuMepu3aIus, OJIUroMepu3aIus.

2. MHOTOKJ/IETOYHbBIE §KUBOTHBIE (0€CIO03BOHOYHbIE)
2.1. Bseoenue



XapakTepucTuKa U TEOPHUH MPOWCXOKICHHUSI MHOTOKJIETOYHBIX YKUBOTHBIX.
[Inan ctpoenus u cummetpus. PaauanbHas wid JydyeBasi CHMMETPHS, €€ MPOUcC-
XOXJeHue. JIByCTOpPOHHsSIS WK OusiaTepalibHasi CUMMETPHs, €€ TPOUCXOXKICHUE.
NuauBuyalibHOE pa3BUTHE )KMBOTHOTO OpraHu3Ma (OHTOTreHe3): SMOPHOHAIIbHBIN
nepuo/ (3urota, IpodIieHue, 61acTysa, racTpysa) ¥ MTOCTAIMOPUOHATBHBIN TIEPHO/I.
[IpsiMoil 1 HENMPSAMOM TUIBI PA3BUTHUS AKUBOTHBIX. 3apOIbIILIEBHIE JUCTKU, UX POJIh
B Pa3BUTHM TKaHEH M OPraHoOB KUBOTHBIX. [loHSATHE O MoONOCTH Tena.

2.2. Tun Ilnacmunuameie (Placozoa)
Tpuxomnakce. Cpena odutanusi, o0pa3 >xu3Hu. CTpoeHHE U KU3HEHHbIE (DYHKIIHU.
dunoreHeTHUECKOE 3HAYCHUE TPUXOIIIIAKCA.
2.3. Tun I'yoku (Porifera)

OOmrast xapakTepuCTHKa TYOOK KaK HH3IINX MHOTOKJICTOYHBIX >KUBOTHBIX,
BEIIIUX MPUKPEIUICHHbIA 00pa3 >ku3Hu. KieTouHblii ypoBEHb OpraHu3aliu ry-
OOK: TUIBI KIeTOK. JKU3HENeATebHOCTh TYOOK: OMOUIbTpalsl KaK CIOCO0 MHU-
TaHus TYOOK; BHYTPUKJIETOUHOE TUIeBapeHue, nudPpy3Hoe AbIXaHUE U BbICIIe-
Hue. buonorus. 3nayenue. [lonoxxeHue ry0boK B CUCTEME KUBOTHBIX U BOIIPOC 00
UX MPOUCXOKICHUH.

2.4. Tunvt Kuweunononocmuuie (Coelenterata) u
I'peonesuxu (Ctenophora)
Tun Kuweunononocmusie (Coelenterata)

Mopckue, TpecHOBOIHBIC; OJMHOYHBIC, KOJIOHUAIBHBIE,; CBOOOTHOIIIABAIO-
e W TMpUKpEIUieHHbIe TpeacTtaBuTend. OcHOBHBIE Kiacchl. OOIIast xapakTepu-
ctuka tumna. Juddepennuporka kieTok. [lomunmonaHeIii U Meay30UIHBIN THUIIBI
ctpoenus. [losBeHre BIepBhIE y )KUBOTHBIX HEPBHBIX KJICTOK M HEPBHOW CHCTE-
MbI T dy3Horo THHA. PazMHOXeHHe. XapaKTepHbBIE YepPThl Pa3BUTHSI.

Tun I peonesuxu (Ctenophora)

Cpena obutanusi, 00pa3 Ku3HH, pacupoctpaHeHre. OcOOEHHOCTH CTPOCHUS
U cumMmeTpun rpeOHeBuKoB. [lon3aromue rpeOHEBUKH, MX (DUIOTEHETHYECKOe
3HAuYCHUE.

2.5. Tun Ilnockue uepsu (Plathelminthes)

OO6mras xapakrepuctuka tumna. [IporpeccuBHbIC YEPThI CTPOEHUS TIIOCKUX
YepBEeil 10 CPAaBHEHUIO C KUIICYHOIIOJIOCTHBIMU: JIBYCTOPOHHSIS CUMMETPHSI, TPEX-
CJIOWHOCTh, KOKHO-MYCKYJIbHBIA MEIIOK, CTpOoeHHE U HYyHKIUU TapeHXumsbl. [lep-
BOE TOSIBJICHUC BBIICTUTEIBHBIX OpraHoB. [luTanue (TUm muTaHus U crocod mo-
CTYIICHUS TIUIIH), MHUIICBApCHUE, CTPOCHUE MHINECBAPUTEILHON crucTeMbl. Heps-
Has cucTema, oOIre HampaBlieHus e¢ BomoIuu. Opransl 9yBcTB. I'epmadpoaut-
Has MOJIOBasi CHCTEMa, pa3MHOXKEHHE, pa3BUTHE. ApoMOp(O3bl TUIOCKUX YEPBEH.
Kinaccudukanys miockux yepBei.

2.6. Tun Kpyenvie uepsu (Nemathelminthes)

[Tpusnaku Tuna. [IporpeccuBHbIC YePTHI OPTaHU3AIUN TIEPBUYHOTIOIOCTHBIX
M0 CPaBHEHUIO C IJIOCKMMHU YepBsiMHU. Hanmudue nmepBUYHOM TOJIOCTH Tena, ee pas-
BuTHE B dMOpuoreHese. [Ipoucxoxnenue "cxuzornens" (JIOXKHOMEPBUYHON TOJIO-
cTu Tena) B ¢uioreHeze. OOpa3zoBaHue 3aJHEH KUIIKA W aHAIHHOTO OTBEPCTHSI.
Oco0OEHHOCTH CTPOEHUsI TTOKPOBOB, MYCKYJIATYPhI, BBIACIUTEIHHOM, MOJIOBOH U
HEPBHOM CHCTEM B pa3IMUHBIX Kilaccax 3Toro tumna. Kinaccudukanus uyepseit.



IIpoucxoxieHne KpyribiX YepBEU.

2.7. Tun Konvuamoie uepsu (Annelida)

Konbuareie yepBH Kak Hanbojiee BBICOKOOPTAHW30BAHHBIE U IOJIBUYKHBIE
cpenu uyepBeil. Meramepusi, GopMbl €e NPOSBICHUS y Pa3IMYHBIX aHHEIUA U €€
ouonoruueckoe 3HaueHue. Popma, pazMepsl, OTAeNbI Tena yepBeil. O0ocobneHue
TOJIOBHBIX CETMEHTOB KakK MEPBbIil 3Tall BO3BHUKHOBEHUS T'€TE€POHOMHOCTU U Haya-
J0 mpornecca nedanuzanuu. [IokpoBbl U MycKynaTypa, JBUraTelIbHBIN ammapar
(mapanoguu) U QOpMBI IBIKEHUSI aHHENTUA B Boje u rpyHte. [lutanue, nudde-
PEHIIMPOBKA MUIIEBAPUTENBHON cucTeMbl. BTopuuHas mojocts Tena (1esom): ee
CTpoeHHe, PYHKIMU, pa3BUTHE B IMOpHOreHe3e. 3aMKHYyTass KPOBEHOCHAsI CUCTe-
Ma, cTpoeHue U (QyHKIUHU. BeinenuTensHple opranbl: MeTaneGpuanu, HehpOMUK-
cun. LlenomoaykTsl. CTpoeHHE U IPOUCXOXKIEHUE UX B OHTOreHe3e. HepBHas cu-
crema. Opransl 4yBcTB. Pa3fenbHononas wim repMadpoanTHas MOJI0Bas CHCTEMA.
OcobenHoctu pa3BuTHs. ApoMOp(0o3bl KOIbUATHIX YEPBEH.

2.8. Tun Monniocxu (Mollusca)

HecermentupoBannsie xuBoTHbIe. OTaensl Tena. PakoBuHa: ¢popma, cTpo-
eHue, oOpazopanue. MaHTus. MaHTHiTHAs TIOJOCTh, € GyHKIUU. Pemykius 1e-
JloMa ¥ pa3BUTHE MapeHXUMbl. He3amkHyTasi KpOBEHOCHas cucTemMa ¢ 000co0IIeH-
HBIM cepjieM. [lutanue MosuTIOCKOB, AU(depeHIIMPOBKa MUILIEBAPUTETHLHON CH-
crembl. Oprassl apixanusi. HepBHast cuctema u opraHbl YyBCTB, UX YCI0KHEHUE B
npenenax tuna. Passutue. Knaccudukarms.

2.9. Tun Ynenucmonoeue (Arthropoda)

OO6mas xapakTepucTuka Tumna. [loATUIBI U BaKHEHIIHE KJIACCHI YWICHU-
CTOHOTUX.[l 'eTepoHOMHAsI MEeTamMepus U OTAEIbI Tela WICHUCTOHOrux. KyTuky-
Ja, €€ CTPOCHHUE U 3HaYEHUE. DBOJIIOLMOHHBIE U3MEHEHUS KYTUKYJIbl. OcoOeH-
HOCTH POCTa U JIMHEK, CBA3aHHBIC C OMOPHON (yHKIIMEH KyTUKYIbI (HyHKIIHEH
AK30CKeneTa). MycKynaTypa ¥ JABUXKEHHE 4YJieHUCTOHOrMX. KoHeyHocTH, ux
IPOMCXOXKICHHE; IBOJIFOLMS JIBUraTEIbHOro anmnapara. llomoctes tena, ee pas-
BUTHE B OHTOTeHe3e. KpoBeHocHas cuctema u KpoBooOpamienue. Oprasbl Jbl-
XaHUS PA3IMYHBIX YJICHUCTOHOTHX, CBSI3b UX CO cpenoi oOutanus. OCHOBHBIC
(GbopMBI BBICIIUTEIHLHOTO anmnapara WICHUCTOHOTUX. JKOJOTHYecKast 00yCcIoB-
JICHHOCTh XapaKTepa KOHEYHBIX MPOAYKTOB OenkoBoro oOmena. IlumeBapu-
TenbHast cucteMa. HepBHas cuctema: ycioxkHeHue u auddepeHimpoBKa oTiae-
JIOB TOJIOBHOTO Mo3ra. [IporpeccuBHOe pa3BUTHE OPraHOB UYyBCTB M crienudu-
yeckue uepThl cTpoeHus. IlonoBasg cucrema. PasMHOXeHUE.

OO0mue HampaBIeHUS 3BOJIONUN OIJIOOTBOPEHHS Y WICHUCTOHOTHX. Pas-
BUTHE.

2.10. Tun Henoxoorcue (Echinodermata)

CpaBHHTENbHAS XapaKTEPUCTHUKA NMEPBUYHOPOTHIX U BTOPUUHOPOTHIX. Xa-
paKkTepUCTUKA TUMA. PaauanbHas CHMMETPHs W MPUYUHBI €€ BTOPUYHOTO MPOUC-
xoxaenus. Ckener u ero oopazoanue. [lonocts Tena. AmOynakpaiabHasi CUCTe-
Ma, ee cTpoeHue, GyHKIMU u oOpa3oBanue. [luina, nmuranue, MuIEeBapuUTEIbHAS
CUCTEMA y Pa3IMYHBIX UTJIOKOXKHX, JbIXaHUE, BblaeleHne. KpoBeHOCHas M 1CeB-
JoreMalnbHas cucteMmbl. HepBHasi cuctema W opraHbl 4yBCTB. Pa3mHOXXeHue u
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pasBuTHe. Kiacchl UTTIOKOXKHMX (MOPCKHE JIMJIMH, MOPCKUE 3BE3/1bI, OUYPHI, MOP-
CKHE €KH, TOJIOTYPHN).
3. Tun Xopooswie (Chordata)

3.1. Iloomun Jluuunounoxopooswie (Urochordatae)
Xapakrepuctuka noaruna JIMYMHOYHOXOpAOBBIE. BHOJIOrMSA JTMYUHOYHO-
XOPAOBBIX HA MTPUMEPE aACLUJINH.

3.2. [loomun Becuepennvie (Acrania)
XapakTepucTuka noaruna becuepennsie. buonorus naHIeTHUAKA.

3.3. lloomun Ilo3sonounvie (Acrania)

Knacc Kpyenopomwie (Cyclostomata).

BHeliHee n BHYTpEHHEE CTPOCHHE KPYIVIOPOTBIX Ha MPUMEPE MHUHOTH H
MUKCHHBL. CXO/CTBA U pa3inyus B OMOJIOTHH. 3HAUCHHE.

Haoxnacc Poiowr (Pisces).

OOmiast xapakTepucThka pbl0 B CBSI3M C YCIOBUSAMHM HUX >KM3HU B BOJE.
CpaBHUTENBEHO-aHATOMUYECKOE ONMHMCAHKUE PbIO (BHEIIHUN BU[, KOKHBIE IOKPOBBI,
MYCKYJIaTypa; CKEJIEeT; MUIIeBapUTeNIbHAsA, JIbIXaTelbHasg, KPOBEHOCHAs, HEpPBHAs
CUCTEMBI U OpraHbl YyBCTB; BBIJICIUTENbHAS U MOJOBAasi CUCTEMBI; PA3MHOKEHUE U
pa3BUTHE).

CucremaTuka pbl0 U KpaTKui 0030p BaKHEHIIMX CUCTEMATUYECKUX TPYIII.
OO6mast 6uosornueckas kiaccudukanus peid (MOPCKHE W MPECHOBOIHBIC, MPO-
XOJHBIE U TOJYNPOXOJHbIE PbIObI). OCHOBHBIE YEPTHI SKOJIOTHM PHIO (MHUTaHUE,
pPa3MHOKEHUE, KUZHEHHBIA UK, MUTPAllMd U T.1.). DKOHOMHUYECKOE 3HAUECHHE
pbIO (TIpOMBICEN PBIOKI, ppIOOpa3BeICHUE U T. 1I.).

Knacc Amgpubuu (Amphibia).

OO6mias xapaktepucTuka aM(puOuil Kak 3eMHOBOJHBIX KMBOTHbIX. CpaBHU-
TEbHBIE YePThI CTPOCHUs aM(PHOMi KaK TPYMIbl HU3MINX MMO3BOHOYHBIX — aHAM-
Hui. Mopdonorudyeckoe onucanue. CucremMaTuyeckuii 0030p 36MHOBOIHBIX (OT-
pSAABl XBOCTAThIX, OeCXBOCThIX M Oe3Horux am¢puoduit). CBoeoOpa3Hbie YEPTHI
OunoJsioruu (3eMHOBOIHBIN 00pa3 KU3HU, Pa3BUTHE C MeTaMOpP(PO30M, CIIOCOOHOCTH
K pereHepanuu u 1.1.). TeopeTnueckoe U MpakTUYeCKoe 3HaueHue aMmQpuouni.

Knacc Penmunuu (Reptilia).

OO1ast XapakTepUCTUKA PENTUINI UM MpecMbIKatomuxcsi. OCHOBHbBIE OT-
JUYHST PENTHINN OT aM(uOuii 1 COMMKEHUE UX C TUIIAMU U MJICKOTTUTAIOIIUMH B
rpynmny aMHHOT. Mopdororuueckoe onucanue pentwinii. OcobeHHOCTH O6UoI0-
MM penTUIni (OTKIIaAbIBaHUE UL M SMOPHOHAIBHOE Pa3BUTHE, OOMEH BEILIECTB U
HEIOCTOSIHHAS TEMIIepaTypa Teja, CE30HHBIM LUK )KU3HU U T.1.). Cucremaruue-
CKUI 0030p Ki1acca penTuini (MOAKIACCHI: MEPBOAIIEPHI, KPOKOIAWIIbI, YepEraxu U
yemryiyarsie). [IpakThueckoe 3HaueHUE PeNTWIMNA (BpeAHbIE U MOJE3HbIE (op-
MBI).

Knacc Imuywr (Aves).

OO61as xapakTepuCTHKa KJlacca NTHI] B CBSI3U C MPUCIOCOOJIEHUEM K ToJIe-
Ty. Ctpoenue nruil. buonorndeckre 0COOEHHOCTH MTHUIl (MHTEHCUBHBIH OOMEH
BEILECTB, IBOMHOE JbIXaHUE, BHICOKAs TEMIIEpaTypa Teja, pa3MHOKEHUE U IMOpH-
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OHAJIbHOE pa3BuUTHE U T.1.). CHcTeMaTnyecKuii 0030p COBPEMEHHBIX NTHIT (HATO0T-
PSAIBI MU OCHOBHBIE OTPSAbI). DKoJorus NTUll. OCHOBHBIE SKOJOTUYECKHUE TPYIIIbI
NTHUI, UX IPUCTIOCOOJICHUS K cpesie oouTaHus. [lepeneTsl u MUTpaIiuy OTHII.

[IpakTuueckoe 3HayeHue NTUl. [ITUIIBI BpeqHBbIE U IMOJIE3HBIE B CEIBCKOM
XO35MCTBE.

Knacc Mnexonumarowue (Mammalia).

OOmiast xapakTepuCTHKa Kilacca MIEKOMUTalmux. Mopdomoruueckoe
OMHMCAaHWE MJICKOMUTAIOMUX. buosornueckue OCOOEHHOCTH MIICKOITMTAFOIINX
(>KMBOpO’KJICHUE, BBIKAPMIIMBAHUE IETEHBINMICH MOJOKOM, 3a00Ta O IMOTOMCTRBE,
BBICIIIAs HEPBHAS JEATEIBLHOCTh U CII0KHOE MOBEJACHUE U T.1.),

Cucremarnueckuii 0030p MJIEKONUTAIOIIUX — MMOJKIACCHI: EPBO3BEPH (SIi-
HEeKJIaayme), Hu3me (CymyaThie) U BhICIIUE (IJIAllEHTApHbBIE); OCHOBHBIE OTpSI-
JIbI MJICKOTTATAIOIIINX.

DKOJIOTHSI MJIEKOMUTAIOMIUX (OCHOBHBIE HKOJIOTHYECKUE TPYIIbl MIIEKOMHU-
TaIOIIUX B CBSI3U C MPUCIIOCOOJIEHUEM K Cpelie OOUTaHus; MUTaHUEe, PAa3MHOXKEHUE,
CIslYKa, MUTPAlUA U T.11.). DKOHOMHYECKOE 3HAUYCHHE MJICKOMUTAOMNX. Mieko-
MUTAIOIINE — BPEIUTEIIU CEIbCKOTO X03sIIICTBA (BUIOBOM COCTaB U MEPBI OOPHOBI).

I'EHETHKA U CEJIEKIITHA

1.1. Hacneocmeennocmo

3aKoHBI HacnenoBaHusa. MOHOTHOpUAHOE CKpeIBaHue (T€HOTUIT U (DEHOTHIT;
aHAJM3HUPYIOIIEEe CKPEIINBAHNE; KOHLEIIMS JIEMEHTAPHBIX MMPU3HAKOB; JOMHUHH-
pOBaHUE W JApPyrue B3aUMOJEHUCTBUS ajuieneil). 3akoHbl HaciemoBaHus. [lomuru-
OpuIHBIE CKpEUIMBaHUA (3aKOH HE3aBUCHMOI'O HACIIEJOBAHUS MPU3HAKOB; B3aUMO-
NEHCTBUE T€HOB; MEHETPAHTHOCTh, SKCIPECCUBHOCTh, HOpMa peakuuu). LluTtomno-
IMYECKUE OCHOBBI HACIEACTBEHHOCTH (3HAYEHHE LIMTOJOTMYECKOIO0 METOJ]A; MH-
TO3; TEHETUYECKUM KOHTPOJIb KJIIETOYHOIO IIUKJIA; CTPOCHUE XPOMOCOM, KapUOTHII;
TUTAaHTCKHE XPOMOCOMBI; MEHO03, €ro T€HETUYECKU KOHTPOJIb). XPOMOCOMHAs
TEOpHsl HACJEICTBEHHOCTH (CLEIJIEHHE C TOJIOM; HEPacXOXJACHUE MOJIOBBIX XpO-
MOCOM; XPOMOCOMHOE€ OIIPEIEJICHUE I10JIa; HApyILICHUE 3aKOHA HE3aBUCUMOIO
HACJICOBAHUs TPU3HAKOB; CLECIUICHUE U KPOCCHHIOBEP; XPOMOCOMBI U T'PYIIIbI
cuemieHusi. MoJeKkynsipHble OCHOBBI HACJIEJCTBEHHOCTH (T€HEeTHYecKas poJb
JHK; monykoncepBaruBHas permmkanus JIHK; sH3uMOM0orNs perumkanny; pemna-
pauus [JHK; xomnaktuzanusa JIHK m cTpykTypa XpoMaThHa; yHUKaJIbHbIE U TO-
BTOpsitonIecs nocienoBarenbHoctu B JIHK; uckyccrBenHnbie xpomocomsl). Mexa-
HU3MBI PEKOMOWHAIIUH

1.2.Pa3noobpa3sue u eOuHCme0o eeHemuuecKux MexaHuzmos
[Ipomeccrl, BeayIlue Kk peKOMOMHAIIMK y dyKapuoT. ['ameTorenes u orioao-
TBOPEHUE Y KUBOTHBIX. l[BeTKOBBIE pacTeHHs. HecoBMECTUMOCTH y pacTEHHI.
Heperymnspabie TUIBI TOJOBOTO pa3MHOKeHUS. OJHOKIETOYHBIC DYKapHOTHI (TpH-
ObI, OJTHOKJIETOUHBIE 3€JICHBIC BOJOPOCIH, mpocTeimue). [Iporeccr, Beaymme K
pekoMOuHaIuu y Oaktepuid u OakTeprodaroB (KoHbBIOTAIMs, TpaHchOpMaIus,
TPAHCAYKIIUS, TEHETHYECKUN aHanmu3 y OaxkTepwii, TeHeTuka OakTtepruodarosn).
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HCXpOMOCOMHOC HaCJICaA0BaHUC. CBoiicTBa reHETHUUECKOTO Marcpualia, KJICTo9Had
M I'CHHasA NHXXCHCPH.

1.3. U3menuusocmov cenemuueckoco mamepuana

MyTalmoHHbIN TIpoLiecC, TeHHbIE MYyTAllMi, MyTallMOHHAs TeOpusi, Kiaccudu-
Kalusl MyTalii, CIOHTaHHbIE WU WHAYLUHUPOBAHHBIE MYTAIMHM, METOJbI U3YYCHUS
myTtaiuil. [Ipuuunel renHpIx MyTtanui. [lpenMyTanuoHHbie U3MEHEHUS! TeHETHY e-
CKOTO Marepuajga. XpOMOCOMHBIC TIEPECTPOUKH (Aenenuu U AehUIICHCH, TYTIIN-
KaIlli¥, WHBEPCHUH, TPAHCIOKAIMU, d(D(PEKT MON0KEHUS, TPAHCTIO3UINH). Pekom-
OMHAIMOHHBIA MEXaHU3M XPOMOCOMHBIX mepecTpoek. llonumionaus, aHeymiou-
TS U TarIOUIusL.

1.4. Cmpykmypa u ¢hynkyuu cena

Teopust reHa (Kputrepuu ajienn3Ma, MPOTHBOPEUMS KPUTEPUEB aJUICIN3MA,
aHaJIN3 TOHKOW CTPYKTYpbI I'€Ha, MaTPUUYHbBIE MPOLECCH U JCUCTBUE I'€HA, TPaH-
ckpunuus JHK, tpancusius uPHK, renetudeckuit ko, MoJeKyysipHas OMOJIOTHS
reda). ['eHeTnueckuii MaTepual B oHToreHese (mpobiema CTaOMIbHOCTH TeHETH-
YECKOI0 MaTrepuaja B OHTOIE€HE3€, TOTUIIOTEHTHOCTD sipa COMaTUYECKOU KIIETKH,
muddepeHnnanbias akTUBHOCTh TeHOB). [1o1 kak reHeTudeckas MoJeNlb WHIUBH-
JTyalibHOTO pa3BuTHs. Moaudukaiuu (MoauduKauu-HeHacaeyeMble U3BMEHECHMUS,
MOU(DUKAIUU-U3MEHEHUSI OpraHu3Ma B MpejeiaaXx HOPMbI PEaKIMH, THUIIBI MOJIH-
(UKaIMOHHBIX W3MEHEHHM, MEXaHU3Mbl MOJU(UKAIIMN, B3aUMOCBSI3b MOIU(UKa-
[IMOHHOM U HACIEJCTBEHHON N3MEHYMBOCTH, 3HAUCHHE MOIU(PUKAIUH.

1.5. I'enemuka u s6oat0uus

I'enernueckue ocHOBBI 3BoMONMHA. ['eHeTnka nonymsauui. [lonymauus — equ-
HUILIA 3BOJIIOIMOHHOTO mpoliecca. YacTOThl TEHOTUIIOB U YAaCTOTHI ajjeneil. 3aKoH
Xapau — BaitnOepra. [Ipo6iemMa reHeTHUECKON T€TepOTeHHOCTH MPUPOJIHBIX TO-
nymsinuid. OIleHKa TeHETUYECKOW TeTepOre€HHOCTH MOMYJSUUd. DJIEMEHTapHOE
HBOJIIOLIMOHHOE COOBITHE — U3MEHEHHUE YacTOT ajiesield B Momyisiuuu (0Toop, My-
TallMOHHBIN TMPOIIECC, MOTOK T€HOB, Apei] Te€HOB, WHOPUIMHT, U3OJIALHMS). DBO-
JIOLUS TeHa (CpaBHUTEIbHAS MOJIEKYJIIpHas OUOJIOTHSl TeHa, HEKOTOphIE TEHICH-
LIUH B 3BOJIFOLIMMU I'€HA, POJIb T€HHBIX MYTAllMi B 3BOJIFOLUU T'OMOJOTUYHBIX T€HOB
U 0ENKOB, KOBAPUOHBI, KOHIIEHIINS HEUTPAIbHON SBOJIOLNH, BOSHUKHOBEHHUE HO-
BbIX T'€HOB, BOJIIOLUS CUCTEM PETYJIALIMH).

1.6. I'enemuxka uenosexa u npobiemuvl 2eHemuyeckol 6e30nacHoCmu
I'enetuka yenoBeka (OMocoIMaIbHAs CYITHOCTh YEIOBEKA, YETOBEK — OOBEKT
TCHETHKH, METObI TCHETHKH YeJIOBEKa, MEIUIIMHCKAs reHetrka). [Ipoomemsr re-
HETUYECKON 0e30macHOCTH (TeHeTHYecKasi TOKCUKOJIOTHS, MyTareHe3 U KaHIepo-
reHe3, YMEHbBIIICHUE TEHETUIECKOM OMMaCHOCTH).

1.7. I'enemuueckue ocHo8bl cenekyuu



['eHeTnueckue OCHOBBI celeKnuu. Momaenu mopoa u copToB. Tumbl oTOopa.
Tunsl ckpemmBanuii B cenekiuu. ['ereposuc. [lonummonaus u otaaieHHas rTuOpu-
nu3anus. Micnosib30BaHre MyTallMOHHOTO MPoIecca B CEJICKIIMNH.

TEOPHA 3BOJIOLTHH

1.1.MecTo 1 posb TEOPUH IBOJIOLUU B COBPEMEHHOM €CTECTBO3HAHUM.
HacnenctBeHHOCTh M M13MEHUYMBOCTD. J[BrKyIIKe (akTopsl 3BotoLuu. Ecre-
CTBEHHBIN 0TOOp. HampaBneHus ecrecTBEHHOTo 0TOOpa MpH pa3HbIX (hopMax KOH-
KypPEHIMH U 3JIMMHUHAINN. VICKyCCTBEHHBIA OTOOP.

1.2 IlpencraBnenue o NOMyIauud MUKpO-3BOMIONHS. DIIeMEHTapHbIE 3BO-
JIOIMOHHBIE (PAKTOPBI: MyTAIIHOHHBIN MPOLIECC, MOMYJISIIUOHHBIE BOJTHBI (BOJHBI
YKW3HU), U30JIS1USL, €CTECTBEHHBIA OTOOP.

1.3.Bun u BumooOpa3zoBaHue: posib MHANBUAYATHHON U TPYIITIOBON U3MEH-
YUBOCTU B BUA000pa30BaHuUE, AJTUIOUCTPUUYECKUE BUA000pA30BaHUs, CHMMETpHYE-
CKO€ BHJ1000pa30BaHKE, TEOPUH Ipalyaliu3Ma U CalbTOLMOHN3MA. MeXBHUI0BbIE
OTHOILIEHUs B OHoLeH03aX. BropuuHoe conpukocHoBeHue BU10B. KoaBomrorus.
HarmpaBnenust 1 3aKOHOMEPHOCTH 3BOJIIOLIMOHHOTO IIpOLIEcca: MPOrpecc U perpecc,
apoMopdo3, armomMmopd o3, TenoMopdo3, rurno- u rurnepmopdos. Cmena ¢as3 B 3Bo-
monnd. Crenyannsanus 1 €€ posib B 3BOOLMH. TeMribl 3Bosronuu. [Ipasuiia
HBOJIIOLIMU: 3aKOH HEOOPaTUMOCTH 3BOJIIOLUH, IPABUIIO CMEHBI (ha3, MpaBuIIo Mpo-
IPECCUBHON CIIeLMAIM3AINH, IPABUIIO MPOUCXOKIEHUS OT HECTICIMAIN30BAHHBIX
npeakoB. OCHOBHBIE MyTH PUIIOTEHE3a: PUICTHUYECKAS IBOJIOLUS, TUBEPTECHIIUS,
KOHBepreHuus, napamienusm. [Ipobnema Beimupanud. bruonornueckas uenecoo0-
pPa3HOCTh

1.4 .TIpoucxoxaeHue >kM3HU — MEePUOabl XUMUYECKON 1 OMOIOTMYECKO
sBosOIMH. [IponcxoxkaeHne MHOTOKIIETOUHBIX. AHTPONIOTE€HE3: TEOPUH U POUC-
XOKJIEHUE YeJIOBEKA, UCTOPHS pa3BUTHUS CEMENCTBA TOMUHU, POl HOTO, apXaH-
TPOIBI (ApEBHEUIINE JIFOH), TOJICOAHTPOIIBI (IpeBHEMININE JTF0A1) HEOAHTPOIIBI.
Bbuonornueckas u counanabHas 3BOIIONMS yeiaoBeka. [Ipo0iaemsl 3BosOLNMN TTOBE-
nenusi. Hoocdepa.

IKOJIOIHA H PAITHOHAJIBHOE ITPUHPO/IOIIOJIB30OBAHHE
1.1. Ocnogwl 5K0M02UU

OO6m1as PKOJIOTHS — CUCTEMAa HAyYHBIX JUCLUIUIUH, €€ CTpyKTypa. McTopus
Pa3BUTHUSI DKOJIOTUU U COBPEMEHHbBIC €€ HAPaBJICHUS SKOJIOTHH.

buocdepa, ee npoucxoxaeHue, ctpykrypa u ¢GyHkius. Pojb )XHUBOTO B Kpy-
rOBOPOTE XUMHUUYECKUX 3JIeMeHTOB. [IpeacTaBnenue o Hoocdepe.

DxocucrteMa U OHMOTeOIeHO3, UX CXOACTBO W paznuyue. [loTok sHepruu B
skocucteme. Tpodudeckue 1enu u ceTu.

buonorunueckast mpoayKTUBHOCTh 3KOcUcTeM. [lepBUUuHast u BTopuyHas npo-
TyKTUBHOCTS. [IpaBmna nupamu (MpoayKIIUU, OMOMACC, YUCEe).

[TonynsauuroHHas CTPyKTypa BUJa U Kiaccudukamus nomysauid. Mx xapak-
TEPUCTHUKA - YUCIEHHOCTD, INIOTHOCTh HACEJICHHUSI, BO3PACTHON M MOJIOBOW COCTAaB,
TEMIIbI POCTA.



Cpena obutanusi U 3KOJOrHYecKHe (AKTOPbI, UX XapaKTEPUCTHUKA. JKOJIO-
ruyecKas HUIIA.

1.2. Oxpana oxpyacaroweti cpeosi

OxpaHa okpyKarouieil cpenbl — KOMILUIEKCHAas CHUCTEMa MEpONPUATHIA,
HaIpaBJICHHBIX HAa COXpPaHEHUE, PAlMOHAIIBHOE HCIOJIb30BaHUE U BOCIPOU3BOJI-
CTBO MPUPOJIHBIX PECYPCOB.

OcHOBHBIE THIIBI 3arpsI3HEHUHN — QU3NUYECKOE, XUMUUIECKOE, OMOJIOTHYECKOE.
Wcrounnku 3arpsizHeHus (MIPUPOIHBIC U aHTPOIIOTCHHBIC).

Oxpana 3emens 1 Heap. OxpaHa U pallMOHAIBHOE UCIIOIb30BAaHUE BOJIHBIX
pecypcoB. Oxpana atMochepHOro Bo3ayxa U 60prda ¢ mrymamu.

JlokanbHBINA, PETHOHANBHBINA U TJI00ATIBHBI MOHUTOPHUHT .

DKOJIOrnyecKas dKCIEPTU3a, LU U 3a1a4d. OJKOJIOTMYECKOE MPaBO. JKO-
Joruyeckue npapoHapyieHus. [IpaBoBoi pexxuM IpUPOAONONb30BAHUS U OXPaHbI
OKPY’KAIOIIEH CPEBI.
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