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. O01mMe moJ1oKeHus

VYuebHas mporpamMma JJisi IOCTYHAIOIIKUX B MarucTpaTypy no HampasieHuto 06.04.01
bronorus, oTpaxaeT COBPEMEHHOE COCTOSIHUE JAHHOW HayKH, BKJIFOUAET IIEPEYEHb BOIIPOCOB,
OTPaHUYMBAIOLINX HEOOXOIUMBI MUHUMYM 00beMa 3HAHHI IO OCHOBHBIM HAIIPABICHUSM CO-
OTBETCTBYIOLIEr0 Npoduiisd 00y4eHUs, COAECPKUT €€ BaXKHEHUIINE Pa3/ieNbl, 3HAHUE KOTOPBIX
HE00X0IMMO BBICOKOKBAIU(UITUPOBAHHOMY CIIELUAINCTY B 3TOH 001acTH.

Ilesiv 1 3a/ja4y BCTYNUTEBHOI'O UCIIBITAHUSA

BcTynuTesibHble UCIIBITAHUS B MarucTpaTypy o 6M0JIoOrMU HanpaBJieHbl Ha BblABJIe-
HUe CTelleHU TOTOBHOCTHU abUTYPHEHTOB K OCBOEHHIO MaruCTePCKUX MPOrpaMM «IKOJIOTUS»,
«buosiornyeckre 0CHOBbI 0X0TOBeleHUs. Mcxoad U3 3TOTO, B X0/le BCTYNUTE/IbHBIX UCIIbITA-
HUW OLleHUBAIOTCA 06001eHHble 3HaHUS U YMEeHHs 110 OMOJIOTHH.

KpomMme Toro, npoBe/ieHHe UCNIBITAHUH COAEHCTBYIOT CTAHOBJIEHHIO CIIel|HaIbHOM Npodeccro-
HaJIbHOM KOMIIETEHTHOCTH CIelaJUCTa B 06/1aCTH 6M0JI0rM4ecKoro o6pa3oBaHusl Ha OCHOBE
OBJIaJIeHUS1 COOTBETCTBYIOIUM COJlepXKaHUEM.

OK3aMEHYIOIUICS Ha BCTYIIUTEIIBHOM 3K3aMEHE B MarucTparypy AOJDKEH IPOAEMOH-
CTPUPOBATh BHICOKUN YPOBEHb TEOPETHUECKON U MPO(HECCHOHAIBHONW MOArOTOBKH, TIIyOOKOE
IIOHMMAHHUE OCHOBHBIX KOHIIETINM, & TAK)KE YMEHHME IPUMEHITh CBOU 3HAHUS AJIs PELLEHUS UC-
CJIEIOBATENbCKUX U MPUKIAAHBIX 3a/1a4.

@®opMa BCTynUTENbHOTO UCNIBITAHUSA U ero npoueaypa

BcTynuTesnbHOE UCNIBITAHKE IPOBOJUTCH B TUCbMEHHOM pOopMe 1O ClieljuaJlbHO
NOArOTOBJIEHHBIM BONIPOCaM, KOTOpPbIe MTO3BOJISIOT ONPe/eJIMTh He TOJIbKO KaueCTBO
YCBOEHUSI 3HAHUW U YMEHHUU 110 OMOJIOTUH Y IKOJIOTUH, HO U BBISIBUTDb CTENlEHb PAa3BUTHUSA
npodeccroHaJbHON MOTHUBALUY K e TEJIbHOCTH B 06J1aCTU 6M0JI0rMYeCcKOoro o6pa3oBaHUs.
Ha noAroToBKy 0TBETOB 10 3K3aMeHal|MOHHBIM BOIIPOCAaM OTBOJAMUTCS /1Ba aKaJleMHUYeCKUX 4ya-
ca (90 muH). [1o pe3y/ibTaTaM BCTYNUTEJbHOTO UCIIbITAHUS BbICTaBJsIeTCA olleHKa o 100-
6assibHOM 1IKase. 06bsABJIEHUE UTOIOB 3K3aMeHa NPOUCXOAUT B COOTBETCTBUM C FpaprUKOM
orJalleHHs pe3yJbTaTOB BCTYNUTEJbHBIX UCIBITAHUN B MarucTparTypy.

1. Conep:xanne

buosaorus KieTku
1. Cmpoenue u pynxyuu kiemxu
1.1. Knemounas meopus.
Hcropust u meronpl n3yyenus. Kiierka snmeMeHTapHas equHuna »kuBoro. Kier-
KU TpO- U 3yKapuoT. MuTtotudeckoe JeneHnd. GopMUpOBaHUE PA3NIUYHBIX KIIETOY-
HBIX ()EHOTHUIIOB.
1.2. Cmpoenue siopa.
[enTpanpHas 10orMa MOJIEKYJISIpHON OHOIorHU. SIIpo — cucTemMa coXpaHeHUsI U
BOCIPOM3BO/ICTBA HACJIEACTBEHHON HH(POPMAIIHH.
Oyukimu sapa. SAnepuas odonouka. JIHK crpoenue, cBorictBa, dhyHkiuu. Opranusa-
IS MUTOTHYECKUX XpoMocoM. Mopdosorus siiepHbIx cTpykTyp. CTpyKTypa Xpoma-
THHA.
1.3. Jumonnasma.
buonornueckue memOpanbl. CTpykTypa U dyHKIMU. MeMOpaHHbIE OEIKH.
[Tna3monemma. IlepeHoc coeauHEeHUN. DHAOLMTO3. IDK30LUUTO3. MEKKIETOUHOE
y3HaBanue. Knerounas crenka OakTepuil U pacTEHUH.
1.4. Opeanouost knemxku.



Ammapar I'onpmxu. JIuzocombl. Mutoxonapuu. Ilnactuael. Llutockener.

Mukpodunamentsl. MukpoTpyOouku. KineTouHblii IEHTP.
1.5. buoxumus kremxu.

MonekynsipHblil cocTaB KJIeTKMn Heopranmyeckne COeIMHEHUSI U BEIIECTBA
kieTku. Opranudeckue BemecTBa. YriieBoJbsl. CtpoeHue GyHKuuH. JIunuasl ux
dbynkuuu. benku cocraB, cTpoeHue, CTpyKTypbl, PyHkIuu. HykienHoBbie KUCIio-
ol — JIHK, PHK. Aneno3untpudochopHas KUCI0Ta NIEPESHOCUUK U aKKyMYJISTOP
DHEPI'UH.

2.IIpoucxodrcoenue 3yKapuomuyeckol Kiemku
2.1. Teopus cumbuocenesa.

[TosiBeHne »yKapuOTHUYECKON KJIETKH — Kak apamodo3. Bo3moxxHbie mpu-
YUHBI 3KCIaHCUU 3yKapuoT. CiusHue apxeobakTepuil u sybakrepuii. Pannue sta-
IIbI YBOJIFOLIUH 3YKAPHOT.

3.buogusuxa ocnosmvix gyHxyull Kiemxu
3.1. Tpancnopm sewecmsa 8 6UOIOCUYECKUX MEMOPAHAX.

[TaccuBHBIA U aKTUBHBINA TpaHcHopT BemiecTB. Juddysus. Ocmoc u Gpuiis-
tpaus. TpancnopTt uono. Na-, K-AT®-aza. Ca-AT®d-aza. K, H-AT®-a3a. Teo-
pust Mutuea.

3.2. bBuosnexmpuueckue s61eHus.
Bo3nukHoBeHre OuonoreHuuanoB. GopMupoBaHre MEMOpPAHHOTO NOTEHIHAJIA.
[ToTeHumansl okos, AercTBus. PacnipocTpanenue Bo30yxaeHusi. IOHHBIN KaHa.
[ToBepXHOCTHBIN MOTEHIMAN KJIETOYHOU MeMOpaHsbl. [loTeHInani3aBucuMple KaHa-
abl. CHHTE3 KaHAJIOB. DHEProodecneuyeHne NpoBeAeHUs BO30YKICHHUS.
3.3. Knemounas peyenyus u noosuICHOCMb.

['opmonanbHas penenuusa. @oropenenuuns. 3penne. dorocunre3. Meledynoe co-
kpamieHue. Kinetounsiii Mexanusm ummyHuTeTa. CBepxciaboe CBeUeHHeE.

300/10I'uA

1. OgHOKJIeTOYHBbIE )KUBOTHBIE
300510rUsl KaKk KOMIUIEKCHAsl HayKa O JKUBOTHBIX (MOpdosorus, Gpu3noIorus, M-
OpuoJIOTHs, KOJIOTHs, 300reorpadusi, MagreoOHTONOTUs, (PUIOTEHETHKA, CUCTEMA-
TUKa). POib )KMBOTHBIX B OMOJIOTHYECKOM KPYTrOBOPOTE BEUIECTB U IHEPTHUU.
1.2. Tun Capxomacmuzoghopul (Sarcomastigophora)
O6mas xapakrepuctrka Tumna. KonoHuanbHble )KI'yTHKOBBIE.
[Tyt oOpazoBanust kononuii. CTpoeHHE KOJOHWHM BOJBBOKCA. Pa3MHOXe-
HUE KOJIOHUN. PUIOreHETUYECKOE 3HAYEHUE KOJIOHUATIBbHOCTH KI'yTHKOBBIX.
[TonsiTue 0 TPAHCMHCCHUBHBIX U OYAroBbIX OOJIE3HAX. 3HAUYEHHE XTYTHKOBBIX B
OMOJIOrMYecKOM KpyroBopoTe BemlecTB Ouocheprl. WX posib Kak WHAMKATOPOB
CTEIEHU 3arpsi3HEHHOCTU BOJ M 3HA4YEHHE B Ipolecce OMOIOrMuecKOd OYHCTKU
BOJ.
1.3. Tun Anuxomnnexcor (Apicomplexa)
OO61re 0COOEHHOCTH CTPOEHHUS M Pa3BUTHs KJIacCa CIIOPOBUKOB B CBSI3U C
napa3uTUYECKUM 00pa3oM KM3HU. 3HaueHue oOpazoBaHus crnop. OTpsasl rpera-
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pUHBI ¥ KOKIUAWK. [[UKIBI pa3sBUTHS TperapuH, MaISIPUIHOTO TIIa3MOIMS, KOK-
uuauid. Mepsl 00pBOBI.
1.4. Tun Muxcocnopuouu (Myxozoa)

Oco0EeHHOCTH OpraHU3aluy U JKU3HEHHOTO LMKJIA B CBSI3U C MApa3uTU3MOM.
OTiM4us OT CHOPOBUKOB.

1.5. Tun Muxpocnopuouu (Microsporidia)

Oco00EHHOCTH OpraHu3ali B CBSI3M C BHYTPUKJIETOYHBIM Mapa3zuTU3MOM.
HosemaTo3sl muen u TyToBOro mmenkonpsaa. boprba ¢ HumMu.

1.6. Tun Ungyszopuu (Ciliophora)
Knacc Pecanunsie ungyzopuu (Ciliata)

O6mras xapakTtepructuka HHGY30puil Kak Hanbosee nuddepeHIpoBaHHBIX
¥ BBICOKOOPTAHM30BAaHHBIX MpocTedmux. CpaBHEHHE CTPOCHUS PECHUYEK M KIy-
TUKOB II0 PE3yJbTaTaM 3JIEKTPOHHO-MHKPOCKONMUYECKUX uccienoBanuil. KoHb-
Ioraiys, YSHAOMUKCUC, aBToraMus. PU3MOIOTrHYecKOe 3HAYECHUE ITUX MTPOIIECCOB.

Knacc Cocywue unghyzopuu (Suctoria)

Cxo/1cTBa M OTJIMYHUS COCYIIMX U PECHUYHBIX HHPY30pHUH.

[Ipoucxoxnenne u (PUIOTEHETUYECKHME OTHOIIECHUS B TMOJLIAPCTBE IMPO-
creiiimmx. OCHOBHBIE HAMPABJICHUS DBOJIONMUU MPOCTEUIINUX: apoMOpGdO3bl, HIUO-
aJlanTaiyy, MoJIMMEpU3aIus, OJIMrOMEepU3aIIHs.

2. MHOTOKJIETOYHbBIE KMBOTHBIE (0€CI03BOHOYHbIE)
2.1. Beeoenue

XapakTepucTUKa U TCOPUU MPOUCXOXKICHUS MHOTOKJICTOYHBIX >KHBOTHBIX.
[Inan ctpoenus u cummeTpus. PaguanbHas WM JydeBas CHMMETPHS, €€ IPOHC-
XoxkzaeHue. JIBycTOpOHHSSI WK OuiaTtepalibHas CUMMETPHS, €€ MPOUCXOKICHHUE.
NuauBryaibHOE pa3BUTHE )KMBOTHOTO OpraHu3Ma (OHTOTreHe3): 3MOpHOHAIbHBIN
nepuoj (3urota, IpodJieHue, O6JacTysa, racTpysia) U TOCTAIMOPUOHAIBHBIN EPHUO/I.
[TpsiMoit 1 HEMPSIMOM TUIBI PA3BUTHUS KUBOTHBIX. 3apOIBIIIEBHIE JTUCTKU, UX POJh
B Pa3BUTHH TKaHEH M OPraHOB KMBOTHBIX. [loHSATHE O MONOCTH Tena.

2.2. Tun Ilnacmunuameie (Placozoa)
Tpuxorumakc. Cpena obutanusi, 00pa3 xxu3Hu. CTpoeHHE U KU3HEHHbIE (PYHKIUU.
duoreHeTHYECKOe 3HAYCHNE TPUXOILIAKCA.
2.3. Tun I'yoku (Porifera)

OO6mrast xapakTepuCTHKa TYOOK KaK HHM3IIMX MHOTOKJIETOYHBIX >KUBOTHBIX,
BEJlyIIUX MPUKPEIUIEHHbIH 00pa3 >ku3Hu. KieTouHblil ypoBEeHb OpraHu3aliu ry-
OOK: TUIBI KIETOK. JKU3HENEATeNbHOCTh TYOOK: OMOpUIbTpALMs KaK COCOO MHU-
TaHUs TYOOK; BHYTPHUKJIETOUHOE THUIEBapeHue, nudPpy3Hoe ApIXaHUE W BBICIIC-
Hue. buonorus. 3nauenue. [lonoxenne ry0ok B CHCTEME KUBOTHBIX U BOMPOC 00
WX MPOUCXOKICHHUH.

2.4. Tunvt Kuweunononocmuwie (Coelenterata) u
I'pebnesuxu (Ctenophora)
Tun Kuweunononocmuuie (Coelenterata)

Mopckue, mpecHOBOIHBIC; OJIMHOYHBIC, KOJOHUAIBHBIC; CBOOOHOIIIIABAO-
e W MpUKpervieHHbie mpeactaputenu. OcHOBHBIE Kiacchl. OOImast xapakTepu-
ctuka tuma. JuddepennupoBka kieTok. [lomumonaHsli ¥ MEIy30MIHBINA THITBI



ctpoenus. [losiBneHne BrepBble y )KMBOTHBIX HEPBHBIX KJIETOK U HEPBHOW CHUCTe-
Mbl tudy3Horo tuna. Pazmuoxenue. XapakTepHble 4YepPThl Pa3BUTHSI.
Tun I'pedonesuxu (Ctenophora)

Cpena obutanus, 00pa3 Ku3HH, pacnpocTpaHeHrue. OcoOEHHOCTH CTPOCHUS
U cumMmeTpun rpedHeBukoB. [lon3aromue rpeOHEBUKH, MX (DUIOTE€HETHYECKOe
3HAuYCHUE.

2.5. Tun Ilnockue uepsu (Plathelminthes)

Obmas xapakrepuctuka tuma. [IporpeccuBHbIE YEpThl CTPOCHUS TIIOCKHUX
YepBeil M0 CPAaBHEHUIO C KUIIEUHOTOIOCTHBIMH: ABYCTOPOHHSSI CHUMMETpPHSI, TPEX-
CIIOHOCTB, KOKHO-MYCKYJIBHBII MEIIOK, CTpoeHue U GyHKIUHU mapeHxuMsl. [lep-
BOC TOSIBJICHUE BBIJCIUTEIbHBIX OpraHoB. [lutanue (TUN MUTaHHUS U CHOCOO TO-
CTYIUICHHSI TIUINN), MTUIIEBApEHUE, CTPOCHUE MUIIEBAPUTEIbHON crucTeMbl. Heps-
Has cucTema, oOIlre HampapieHus ee sBomonnn. Opransl 4yBcTB. ['epmadpoauT-
Has TOJIOBasi CUCTEMa, pa3MHOXKEHHE, pa3BUTHE. ApoMOp(03bl TUIOCKUX YEPBEH.
Krnaccudukanus niockux yepBei.

2.6. Tun Kpyenvie uepsu (Nemathelminthes)

[Tpusnaku Tuna. [IporpeccuBHbIC YepPThl OPraHU3AIUU IEPBUYHOMOIOCTHBIX
10 CPaBHEHUIO C IUIOCKUMHU uepBsiMuU. Hanmuue nepBUYHON MOJNOCTH Tena, €e pas-
BuTHE B 3MOpuorenese. [Ipoucxoxaenue "cxuzonens" (J0KHOMEPBUYHOU MOJIO-
cTH Tena) B guiiorenese. OOpa3oBaHue 3aAHEW KUIIKA U aHAJBHOTO OTBEPCTUSI.
Oco0eHHOCTH CTPOCHHS TOKPOBOB, MYCKYJIATypbl, BBLICITUTEIBbHOM, MOJIOBOM U
HEPBHOM CHCTEM B pa3jIMUYHBIX Kiaccax 3Toro tuna. Kmaccudukamms uepseil.

[Ipoucxox1eHre KpyTribIX YEpPBEU.

2.7. Tun Konvuameie uepsu (Annelida)

Konpuateie yepBu kak HanOoJiee BBICOKOOPTAHW30BAHHBIE W TIOJIBUYKHBIC
cpenu yepBeil. Meramepusi, GopMbl €€ TPOSBICHHS y Pa3IMYHBIX aHHEIUI U €e
ouonoruueckoe 3HaueHue. Popma, pazMepsl, OTAeNbl Tena yepBeil. O0ocobneHue
TOJIOBHBIX CETMEHTOB KakK MEpBbIil 3Tall BOSHUKHOBEHUS T'€TE€POHOMHOCTU U Haya-
J0 mporecca uedanmuzanuu. [TokpoBbl U MycKynarypa, ABUraTeNbHBIN ammapar
(mapanoauun) U ¢GopMbl IBMKEHHsI aHHENU I B Boje u rpyHTe. [luranue, nudde-
PEHIIMPOBKA MUIIEBAPUTENBHON cucTeMbl. BTopuuHas mosjocts Tena (1esiom): ee
CTpoeHHEe, (PYHKIMHU, pa3BUTHE B IMOpHOreHe3e. 3aMKHYTass KPOBEHOCHAsI CUCTe-
Ma, CTpoeHue u (PpyHKIuu. BeigenurensHbie opraibl: MeTaHeQppuanu, HeppoMuK-
cun. LlemomoaykTsl. CTpoeHHE U IPOUCXOXKIEHHE UX B OHTOreHe3e. HepBHas cu-
crema. Opranbl 9yBcTB. Pa3aenbHononas win repMappoAnTHas MOJI0Bas CHCTEMA.
Oco0eHHocTu pa3zBUTU. ApoMop(}O3bl KOTBYATHIX YEPBEU.

2.8. Tun Monntocxu (Mollusca)

HecermentupoBanHnsbie xxuBoTHbIe. OTaensl Tena. PakoBuna: popma, ctpo-
eHue, oopazoBanue. ManTus. MaHTHitHas MOJIOCTh, €€ PyHKIMU. Pemykius 1e-
JloMa ¥ pa3BHUTHE MapeHXUMbI. He3amkHyTasi KpOBEHOCHas cucTeMa ¢ 000c00IeH-
HBIM ceppieM. [lutanne MosuTockoB, AuddepeHITMpPOBKa MUIIEBAPUTEIHLHON CH-
cteMbl. Oprasbl JbixaHusi. HepBHas cuctema u opraHbl 4yBCTB, UX YCIIOXKHEHHUE B
npeaenax tana. Paszputue. Knaccudukarus.

2.9. Tun Ynenucmonoeue (Arthropoda)



OO6mrast xapaktepuctruka tumna. [loATHNBI U BaKHEHIIHE KIACChI YJICHU-
ctoHorux.l'erepoHomMHast MmeTamepusi U OTHAENbI Tena YieHUCToHoruXx. Kyrtuky-
Ja, €€ CTPOCHUE U 3HaYEHHE. DBOJIIOIMOHHBIE U3MEHEHUS KyTUKYJIbl. OcoOeH-
HOCTH pOCTa U JIMHEK, CBA3AHHBIE C OMOPHON (PyHKIMEH KyTUKYIJbI (QyHKIHEH
sK30cKeneTa). Myckynatypa U JBUKEHUE WICHHCTOHOTHX. KoHe4YHOCTH, uX
MIPOUCXOK]ICHUE; DBOJIIOLMS JABUTATENBbHOrO ammapata. [lonocTts Tena, ee pas-
BUTHE B oHTOTeHe3e. KpoBeHocHas cuctema u KpoBooOpaiienue. Oprasbl Jbl-
XaHUS PA3IMYHBIX YICHUCTOHOTHX, CBS3b UX CO cpemoi oOutanus. OCHOBHBIC
(GbOpMBI BBEICIUTEIHLHOTO amnmnapara WICHHCTOHOTHX. OJKOJOTHYecKas 00yCIoB-
JICHHOCTh XapakTepa KOHEYHBIX MPOJIYKTOB OeinkoBoro oomeHa. I[lumieBapu-
TenbHast cuctema. HepBHas cuctema: ycinoxHeHue u nuddepeHmpoBka oTe-
JIOB TOJIOBHOTO Mo3ra. [IporpeccrBHOE pa3BUTHE OPTraHOB YYBCTB W CIICIIH(U-
yeckue 4epThl cTpoeHus. [lomoBas cucrema. PasmHOXeHHE.

OO61ue HampaBlIEHUS SBOJIONNUU OIJIOIOTBOPEHUS Y WICHUCTOHOTHUX. Pas-
BUTHE.

2.10. Tun Henokoocue (Echinodermata)

CpaBHHTENIbHAS XapAaKTEPUCTHUKA MEPBUYHOPOTHIX U BTOPUYHOPOTHIX. Xa-
pakTepucTvKa Tuna. PanuanbHasi CHMMETpHUS M MPUYUHBI €€ BTOPUYHOTO MPOUC-
xoxaeHust. Ckener u ero oopazoanue. [lonocts Tena. AmOynakpaibHasi cUCTe-
Ma, ee cTpoeHue, GyHKIMU U oOpazoBanue. [luina, nmuranue, MuieBapuTEIbHAS
CHUCTEMA y Pa3IMYHBIX UTIIOKOXKHX, JbIXaHUE, BbIIeleHne. KpoBeHOCHAs M TCeB-
JIoreMalibHas cucTeMbl. HepBHas cuctema W opraHbl 4YyBCTB. Pa3mMHOXeHHE n
pasBuTHe. Kitacchl UTIIOKOXKUX (MOPCKHE JIMITUH, MOPCKHE 3BE3]1bI, 0QUYpHI, MOP-

CKUE €XU, TOJIOTYPUH).
3. Tun Xopooswie (Chordata)

3.1. lHoomun Jluuunounoxopooswsie (Urochordatae)
Xapakrepuctuka noarvna JIMUMHOYHOXOpIOBBIE. bHOIOrUS JTUYMHOYHO-
XOPAOBBIX HA ITPUMEPE aCLIUINH.

3.2. I[loomun Becuepennvie (Acrania)
XapakTepucTuka noaruna becuepenssie. bHOIOTHsI JIaHIIETHUKA.

3.3. Iloomun Ilo36onounvie (Acrania)

Knacc Kpyenopomeie (Cyclostomata).

BHemiHee u BHYTpeHHEE CTpPOEHHE KPYIJIOPOTHIX Ha NpPUMEpPE MUHOTU U
MUKCHUHBI. CXO/ICTBA U pa3inuyus B OMONIOruu. 3Ha4YeHHe.

Haoxnacc Pvibwr (Pisces).

OOmasi xapakTepuCTHKa PbIO B CBA3M C YCJIOBUSIMHM HMX XU3HU B BOJE.
CpaBHUTENBHO-aHATOMUYECKOE ONMHUCAHKUE PHIO (BHEIIHUN BU/J, KOKHBIE MOKPOBHI;
MYCKyJaTypa; CKeJeT; MUIIeBapUTENbHAsA, IbIXaTelbHAs, KPOBEHOCHAs, HEPBHAs
CHCTEMBI U OpTaHbl YyBCTB; BBIJCIUTEIbHAS U TIOJIOBAsI CUCTEMBI; PAa3MHOKCHHE U
pa3BUTHE).

CucremaTuka pbi0 U KpaTKUi 0030p BXKHEHIIIMX CHCTEMATHYECKUX TPYIII.
OO6mast 6uosiornueckas kiaccuukanus peld (MOpPCKHE W MPECHOBOAHBIE, MPO-
XOJIHBIE U TOJYIPOXOJHBIE pbIObI). OCHOBHBIE UEPThI FKOJOTHH PhIO (MUTaHUE,
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Pa3MHOXKEHUE, )KU3HEHHbIA UK, MUTPAIlUU U T.J.). ODKOHOMHYECKOE 3HAUEHUE
phIO (MpoMBICeN PbIOBI, ppIOOpPA3BEICHHE U T. I1.).

Knacc Amgpubuu (Amphibia).

O6mas xapakrepuctuka aMpuOuil Kak 3eMHOBOJHBIX KUBOTHBIX. CpaBHU-
TeJIbHBIE YEePThl CTPOCHUSI aMPUOUI KakK TpyNIbl HU3MIUX MO3BOHOYHBIX — aHaM-
Huil. Mopdonorudeckoe onucanue. CucreMarnueckuii 0030p 3eMHOBOJHBIX (OT-
pSAIBI XBOCTAThIX, OECXBOCTBHIX M Oe3Horux ampuouii). CBoeoOpa3Hbie UYEPTHI
Ononorny (3eMHOBOIHBIN 00pa3 )KU3HHU, pa3BUTHE ¢ MeTaMOP(h030M, CITOCOOHOCTH
K pereHepanuu u T.4.). TeopeTHyecKkoe u MPaKTHIeCKoe 3HAaUCHHEe aM(pUOHii.

Knacc Penmunuu (Reptilia).

OO01ast XxapakTepUCTUKA PENTUINI UM MPEecMbIKAOMUXCsi. OCHOBHBIE OT-
WYX penTHINi 0T aMPuOuil U CONMKEHNE X C MTUIAMHU U MJIEKOIIUTAIOUTIMH B
rpynmny amMmHHOT. Mopdonoruueckoe onucanue pentuwinii. OcoObeHHOCTH 6Hoo-
UM penTUiIui (OTKJIAIbIBAHUE ULl U SMOPHUOHAJILHOE Pa3BUTHE, OOMEH BEIIECTB U
HENOCTOsIHHAsI TEMIIEpaTypa Teja, Ce30HHbIN LMKII KU3HU U T.14.). Cucremaruue-
CKUM 0030p Ki1acca penTuini (OJKIacChl: EPBOSILIEPHI, KPOKOIUIIBI, Yepenaxu U
yemryiuateie). [lpakTudeckoe 3HaueHHE PENTUWINM (BpelHble W MoJe3Hble (op-
MBI).

Knacc [Imuyer (Aves).

OO1as XapakTepUCTUKA KJlacca MTUL B CBSI3U C MPUCIIOCOOJIEHUEM K TOJIe-
Ty. Crpoenue nruil. buosnornyeckre 0COOEHHOCTH NTHUIl (MHTEHCUBHBIA OOMEH
BEILECTB, IBOMHOE JbIXaHUE, BBICOKAsA TEMIIEpaTypa Tella, pa3MHOKEHUE U IMOpH-
OHAJIbHOE pa3BUTHE U T.1.). CucreMatnyeckuii 0030p COBPEMEHHBIX NTHULL (HAAO0T-
PSIIBI 1 OCHOBHBIE OTPSABI). DKOJIOTUA NTULl. OCHOBHBIE YKOJIOTUIECKUE TPYTIIIHI
NTHII, UX IPUCTIOCOONIEHUS K cpeae oouTanus. [lepeneTsl 1 MUTpariu nTui.

[IpakTrueckoe 3HaueHue NTul. [ITUIIBI BpeHbIE U MOJIE3HBIE B CEIBCKOM
XO34MCTBE.

Knacc Mnexonumarowue (Mammalia).

OOmrast xapakTepUCTHKa Kilacca MIEKOMUTarmux. Mopdomoruueckoe
ONKCaHuEe MJIEKOMMUTAIUX. buonornueckue 0CoOEHHOCTH MIIEKOMUTAOLINX
(’KMUBOPOXKJIEHNE, BBIKAPMJIMBAHUE JI€TEHBIIIEH MOJOKOM, 3a00Ta O MOTOMCTBE,
BbICILIasi HEPBHAsI IEATEIBHOCTh U CJI0KHOE MMOBEACHUE U T.11.),

CucremaTnueckuii 0630p MIJIEKOTUTAIOIIUX — MOJKIACCHL: MEPBO3BEPH (sii-
LEKJIaayllKe), HU3IKe (CymMyarble) U BhICHINE (IJIaLlEHTapHBIE); OCHOBHBIE OTPSI-
JTbI MJICKOTIUTAIOTIINX.

DKOJIOTHSI MJIEKOMUTAIOMUX (OCHOBHBIE HKOJIOTHYECKUE TPYMIbl MIEKOMU-
TaIOIIMX B CBSI3U C MPUCIIOCOOJIEHUEM K Cpe/ie OOMTaHusl; MUTAaHUE, PAa3MHOXKEHUE,
CISTYKa, MUTpalus U T.A.). DKOHOMHUYECKOE 3HAUEHHE MJICKOMUTAOMUX. Mileko-
MATAIOIINE — BPEAUTEH CEIBCKOI0 X035MCTBA (BUAOBOM COCTaB U Mepbl OOPHOBI).

I'EHETHKA U CEJIEKIITHA

1.1. Hacreocmeennocme
3akoHbI HacienoBaHus. MOHOTHOPHAHOE CKpeIIUBaHNEe (T€HOTHUIT M (PEHOTHII;
aHAJIM3HUPYIOIIEEe CKPEIINBAHUE; KOHUEMIHS 3JIEMEHTAPHBIX MPU3HAKOB; JOMUHHU-
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pOBaHUE W JApPYrue B3aUMOJECHUCTBUS ajuieneil). 3akoHbl HacienoBaHus. [lomauru-
OpuaHbIE CKpEeIMBaHMs (3aKOH HE3aBUCHMOTO HACJIEIOBaHUs IPU3HAKOB; B3aUMO-
JEICTBUE I'€HOB; MEHETPAHTHOCTb, SKCIPECCUBHOCTb, HOpMa peakuuu). Lurosno-
TMYECKHE OCHOBBI HACJIEJCTBEHHOCTH (3HAUYE€HHE LUTOJOTMYECKOIO0 METOAA; MH-
TO3; TEHETUYECKUI KOHTPOJIb KJIETOYHOIO IMKJIA; CTPOCHUE XPOMOCOM, KapHOTHII;
TMTAaHTCKUE XPOMOCOMBI; MEHMO03, €ro IeHEeTHYECKHH KOHTPOJIb). XPOMOCOMHAas
TEOpHsl HACJIEICTBEHHOCTH (CLEIUVIEHHE C II0JIOM; HEPAaCXOXACHUE IMOJIOBBIX XpO-
MOCOM; XPOMOCOMHOE€ OIPEIEIICHHE II0JIa; HApyIIECHUWE 3aKOHA HE3aBUCUMOIO
HACJICAOBAaHUs NPU3HAKOB; CIEIUIEHUE U KPOCCHHIOBEP; XPOMOCOMBI W T'PYIIIbI
cueruieHusl. MoJIeKyJIsipHble OCHOBBI HACJEACTBEHHOCTH (TE€HETHYECKas poJib
JHK; nmonykoncepsaruBHas permmkanus JIHK; sH3uMOI0THS perumkanny; permna-
pauna JIHK; xommaktuzamusa JIHK u cTpykTypa XpoMaTrnHa; yHUKaJIbHBIE U 110-
BTOpsitonuecs nociuenoBarensHoctu B JIHK; uckyccrBennsie xpomocomsl). Mexa-
HU3MbI pEKOMOMHALINN

1.2.Paznoobpa3sue u eOuHcmeo ceHemuueckux MexaHu3zmos

[Iporecchl, Beaylue K peKOMOMHAIIMKM Yy dyKapuOT. ['aMeToreHe3 u OIuiojIo-
TBOPEHHUE Y KUBOTHBIX. [[BeTkoBbIe pacTeHus. HecoBmMecTUMOCTh y pacTEHHI.
HeperynspHpie TUIIBI MOJIOBOTO pa3MHOKEHHUS. OTHOKICTOUHBIC DYKAPHUOTHI (TpH-
OBI, OJTHOKJICTOYHBIC 3€JICHBIC BOJOPOCIH, IpocTteimue). [Iporeccsl, Beaymme K
pekoMOMHanuu y Oaktepuid u OakTeprodaroB (KOHBIOTAIMS, TpaHCHOpMaLHs,
TPaHCAYKIUS, T€HETUYECKUU aHanu3 y OakTepuil, TeHeTHKa OakTepuogaros).
Hexpomocomuoe nHacnenoanue. CBOMCTBAa TEHETUYECKOTO MaTtepuania, KJIeTouHas
Y TCHHAS] HH)KCHEPH.

1.3. U3menuusocms ecenemuueckoeo mamepuand

MyTalmoHHbINA TIPOLIeCC, TEHHBbIE MYyTAIlMKi, MyTallMOHHAs TEOpusi, Kiaccudu-
Kalys MYTalui, CIIOHTAHHBIE WU WHIYLUMPOBAHHBIE MYTallUU, METOIbl W3y4ECHUS
myTtauui. [IpuurHel reHHbIX MyTauuil. [IpeaMyTanmoHHbIE W3MEHEHHS TEHETHYE-
CKOTO Marepuaja. XpOMOCOMHBIE MEPEeCTPONKHU (fenenuu 1 AehHUIIeHCH, TYTIIN-
Kall¥, WHBEPCHUH, TPAHCIOKAIMHU, dD(PEKT MONOoKEHUs, TPAHCTIO3UIUH). Pekom-
OMHAIIMOHHBIA MEXaHU3M XPOMOCOMHBIX mepecTpoek. [lonmurionnus, aHeyIiou-
JIASL ¥ TaTIOU M.

1.4. Cmpykmypa u ¢hynkyuu cena

Teopust reHa (Kputepuu ajien3Ma, MTPOTHUBOPEUMS KPUTEPHUEB ajlIeIN3Ma,
aHaJu3 TOHKOW CTPYKTYpbl T€HAa, MaTPUUHBIC MPOLIECCHl U JICUCTBUE T€HA, TPaH-
ckpunus JJHK, tpancnsius nPHK, renernueckuit koa, MOJeKyIsipHas OMOJIOTHS
reda). ['eHeTnueckuili maTepuasi B oHToreHese (mpobiema CTaOMIbHOCTU T€HETH-
YECKOIr'o MaTepualia B OHTOT€HE3€, TOTUIIOTEHTHOCTh sipa COMAaTHYECKOM KJIETKH,
nuddepeHnranbHas akTUBHOCTh TeHOB). [los1 kak reHeTndeckas MoJeIb UWHIUBU-
TyalibHOTO pa3BuTHs. Moaudukauu (MoauduKauu-HeHacaeIyeMble N3MEHCHHS,
MOIU(DHUKAIIMM-U3MEHEHUST OpraHru3Ma B IpejeiaaX HOPMbI PEaKIMH, THUITBI MOJIH-
(UKAIMOHHBIX W3MEHECHHMM, MEXaHU3Mbl MOJIU(HUKAIIMH, B3aUMOCBS3b MO (HKa-
IIMOHHOM ¥ HACIICJICTBEHHON M3MEHUYMBOCTH, 3HAUCHHE MOTH(UKAITUI.



1.5. I'enemuxa u 36onr0yus

I'enernueckue ocHOBBI 3BoMtOLMH. ['eHeTnka nonysauuil. [lonynmauus — equ-
HUILIA 3BOJIIOIMOHHOTO mpolecca. YacTOThl TEHOTUIIOB U YAaCTOTHI ajjlesieil. 3aKOH
Xapnu — BaitnGepra. [Ipobiiema reHeTUUecKoil reTeporeHHOCTH MPUPOJAHBIX T1O-
nynsinuid. OIleHKa TEHETUYECKOW T€TEpPOre€HHOCTH MOMYJSUHUA. DJIEMEHTapHOE
HBOJIIOIIMOHHOE COOBITHE — U3MEHEHHUE YacTOT ajuiesield B momyssiuuu (oTéop, My-
TAIMOHHBIIN Tpoliecc, MOTOK T'€HOB, Apeii] reHoB, WHOPUIUHT, U30JLKUA). DBO-
JIOUHUS TeHa (CpaBHUTEIbHAS MOJIEKYJIIpHas OWOJOrUsl reHa, HEKOTOpbIE TEHICH-
LMY B 3BOJIIOLWHU T'€HA, POJIb FEHHBIX MYTallUid B 3BOJIIOLIMM TOMOJIOTUYHBIX TEHOB
U OENKOB, KOBAPUOHBI, KOHLIENIINS HEUTPAIbHON 3BOJIOLNH, BOSHUKHOBEHHUE HO-
BBIX I'€HOB, 3BOJIIOLIUS CUCTEM PETYJISALINH).

1.6. 'enemuka uenosexa u npobiemol 2eHemuyeckol Obe3onacHocmu
I'enernka denoBeka (OMocomMaIbHas CYITHOCTh YEIOBEKA, YEJTOBEK — OOBEKT
TCHETUKH, METOJIbl TeHETUKH YeJIOBEKa, MEAUIIMHCKas TeHeTuka). [Ipobmemsl re-
HETUYECKOM 0e30MmacHOCTH (reHeThYecKas TOKCHUKOJIOTHS, MyTareHe3 M KaHIepo-
r'eHe3, YMCHbBIIICHUE TEHETUUECKOM OMTaCHOCTH).

1.7. I'enemuueckue ocrnogul cenekyuu
I'eneTnueckue OCHOBBI cenekuuu. Moaenu nopox U copTtoB. Tumsl orbopa.
Tunel ckpemmBanuil B cenekuuu. I'ereposuc. [lonunnonaus u otaaneHHas ruopu-
au3anys. Menonp3oBaHre MyTalMOHHOTO IPOLIECCA B CEIEKIUU.

TEOPHA 3BOJIOLIUH

1.1.MecTo u poiab TEOPUU IBOJIIOLIMU B COBPEMEHHOM €CTECTBO3HAHUM.
HacnencTBeHHOCTS M M3MEHYHBOCTD. J[Brokyiue gaktopsl 3Booru. Ecre-
CTBEHHBIN 0TOOp. HampasieHus ecrecTBEHHOT0 0TOOpa MpH pa3HbIX (PopMax KOH-
KypEeHIIUHU ¥ SIMMUHauu. ICKycCTBEHHBINH O0TOOP.

1.2 .TlpencraBnenue o MOMyIAHH MHUKPO-3BOIIONUSA. DIIEMEHTAPHBIE 3BO-
JIOLUOHHBIE (PAKTOPHI: MyTAIMOHHBIN MTPOIIECC, MOMYJISIIMOHHBIE BOJHBI (BOJIHBI
YKW3HU ), U30JIA11S, €CTECTBEHHBIN OTOOP.

1.3.Bug u BumooOpazoBaHue: poib HHAUBUAYATBLHON U TPYNIIOBON U3MEH-
YUBOCTH B BUJI000pa3oBaHue, aJUIOUCTPUUECKUE BUA000pa30BaHUs, CHMMETpHUYE-
CKO€ BH1000pa30BaHUE, TEOPUU Tpadyaliu3Ma U CallbTOIMOHU3MA. MeKBUIOBBIC
OTHOIIIEHHS B OMoIieH03aXx. BTopuuHoe conpukocHoBeHue BUI0B. Koaposmrorus.
HamnpagpneHust 1 3akOHOMEPHOCTH ABOJIIOIIMOHHOTO Mpoliecca: IPOrpecc u perpecc,
apomopdo3, asmomopdo3, Teromopdos, rumo- u runepmopdos. Cmena a3 B 3Bo-
monnu. Crienuanu3aius ¥ €€ pojib B dBOJIOIUU. Temribl aBomtonud. [IpaBuia
HBOJTIOIUH: 3aKOH HEOOPATUMOCTH HBOJIIOIUH, TIPABUIIO CMEHHBI (a3, MPaBUiIoO MPo-
IPECCUBHOM CIEMANIN3AINY, IPABUIIO MPOUCXOKICHUS OT HECTIEIMATIN30BAHHBIX
npeakoB. OCHOBHBIC MTyTH (QuiIOoreHe3a: GprieTudecKas YBOJIOHS, TUBEPTEHITHUS,
KOHBepreHIus, napamienusm. [Ipodiema Beimupanus. bruonornyeckas menecoo0-
Pa3HOCTh



1.4 TIpoucxoxaeHne KU3HU — MEPUOAbl XMMUUYECKON 1 OMOJIOTHYECKOM
sBoJIrOLIMU. [Iponcxok1eHne MHOTOKJIETOUHBIX. AHTPOIIOT€HE3: TEOPUU U IIPOUC-
XO0X/ICHHE YeJIOBEKA, HICTOPUSI pa3BUTHUS CEMENCTBA TOMUHUL, PO HOTO, apXaH-
TPOIBI (APEBHEUIINE JIFOIH), TOJICOAHTPOIIBI (JIPEBHEMILINE JIFO11) HEOAHTPOIIBL.
bronornueckas u counanabHas 3BOIIONMS yeiaoBeka. [Ipo0iaemsl 3BoIOLNN TTOBE-
nenusi. Hoocdepa.

IKOJIOI'HA H PAIIHOHA/IBHOE IIPHPO/IOIIO/IB30OBAHHUE
1.1. Ocnogwvr sxKon02UU

OO01ast IKOJIOTHS — CUCTEMa HAYYHBIX TUCIHUIUINH, €€ CTpyKTypa. Mctopus
Pa3BUTHS KOJIOTHH U COBPEMEHHBIE €€ HAIPABIICHUS SKOJOTUU.

buocdepa, ee mpoucxoxaeHue, ctpykrypa u GpyHkuusa. Poib xuBoro B Kpy-
rOBOPOTE XUMUYECKUX 31eMeHTOB. [IpeacTaBnenue o Hoocdepe.

DKkocuctemMa U OMOTreOLEHO03, UX CXOJCTBO U pasnuuue. [1oTok sHeprum B
sKocucTteMe. Tpopuueckue Lenu 1 CeTH.

buonornyeckast npogyKTUBHOCTB 3KocucTeM. [lepBuuHas u BTopuyHas 1po-
OyKTUBHOCTG. [IpaBuna nupamus (mpoayKuuu, 6uoMacc, 4ucen).

[TonmynsioHHas CTPYKTypa BuAa U Kiaccuukauus nonyiasuui. Mx xapak-
TEPUCTHUKA - YUCIEHHOCTh, INIOTHOCTh HACEJICHUS], BO3PACTHON U IOJIOBOM COCTaB,
TEMIIbI pOCTa.

Cpena obuTaHusl U HKOJOTHYECKUE (PAKTOPBI, UX XapaKTEPUCTUKA. JKOJO-
rU4ecKas HuIa.

1.2. Oxpana oxpysicaroweti cpeosi

OxpaHa OKpyXawuenl Cpeapl — KOMIUIEKCHAs CHUCTEMa MEPONPUATHH,
HaIpaBJICHHBIX HA COXPAHECHHE, PAIMOHAIBHOE HCIOJIL30BaHWE W BOCIPOU3BOJI-
CTBO IIPUPOJIHBIX PECYPCOB.

OcCHOBHBIE THUIIBI 3aTPSA3HEHUN — (PU3NIECKOE, XUMHUECKOE, OMOJIOTHYECKOE.
Hcrounuku 3arpsizHeHus (IPUPOIHBIC U aHTPOTIOTCHHBIE).

Oxpana 3emenp 1 Heap. OxpaHa U pallMOHAIBHOE UCIIOIb30BAaHUE BOJIHBIX
pecypcoB. Oxpana atMochepHOTO BO3ayxa U 00ph0a ¢ IIyMaMH.

JlokanbHBINA, PETHOHATBHBIN U TJI00ATIBHBI MOHUTOPHUHT.

DKOoJIOrMYecKasi SKCIEPTU3a, LN U 3a1a4d. JKOJIOTHYECKOE MPaBo. KO-
JIOTUYECKHUeE MpaBoHapyeHus. [IpaBoBoi pexxuM Npupo0N0Ib30BAHUS U OXPAHbI
OKPYKaIOIIEH CPEIBI.

[IepeyeHb OCHOBHOM JIUTEPATYPHI:

1. Buonorus. Yriay0JeHHbIl Kypc : yueb. 1y 6akanaBpoB / OJ pef.
B.H.fpeiruna. - 6-¢ uza., uctp. u gom. - M. : FOpaiit, 2013. - 763c.

2. Mayna, T.A. 300Ji0Tus1 TO3BOHOYHBIX [DIEKTPOHHBIN pecypc] : yueb. mocodue /
T.A. layna, A.I'. KomtaeB. — DnektpoH. naH. — Caunkt-IletepOypr : Jlans, 2014. —
224 ¢. — Pexxum gocryma: https://e.lanbook.com/book/53679.
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2. Nayna, T. A.Dxonorus xuBoTHBIX / Jlayna T.A., KomaeB A.I'. - Mockaa :
Jlann", 2015.
2. Epnaxos, JI.H. 300501151 ¢ 0CHOBaMHU 3KOJIOTHH : yuel. mocooue /

JL.H.Epnakos. - M. : UTHOPA-M, 2014.

3. EcbkoB E.K. buonoruueckas uctopus 3eminu / E.K. Ecbkos. - M.: Beicmr. mik.,

2009.- 462 c.
4. EcpkoB E.K. DBomonnonnas skonorust / E.K. EcekoB.- M.: EPCD, 2009.- 671
c.

5. EcskoB E.K. [Ipoucxoxnenne Beenennoit u xu3nu / E.K. EcekoB. M.: Unadpa-
M. 2016. 480 c.
Edpemosa, B.B. I'enetuka : yue6. s By308 / B.B.Edpemona, C.B.I'onuapos,

FO.T.Aucroga. - 3-e u3f., uchp. u goi. - Kpacnonap : KyoI'AY, 2016. - 258c.

Axynos, T.P. Monexynsipnaas Ouotexnosorus : yueonuk / T.P. Sxymnos, T.X.
®anzoB. — Cankr-IletepOypr : Jlans, 2019. — 160 c. — ISBN 978-5-8114-3719-1. —
TekcT : 31eKTPOHHBIH // DNeKTpOHHO-0MOIHoTeYHas cuctema «Jlaupy : [cailT]. —
URL: https://e.lanbook.com/book/123684 (nata obpamenus: 11.07.2019). — Pexum
JOCTYyIA: JUIsl aBTOPU3. MOJIb30BATENEH.

Bbapcykos, H.I1. [{utonorus, rucronorus, 3MOpuosiorus. JlaboparopHslil TpakTh-
KyM : yueOHoe nocobue / H.I1. bapcykoB. — 3-e u3., nepepad. u gon. — CaHKT-
[TerepOypr : Jlanb, 2019. — 260 ¢. — ISBN 978-5-8114-3335-3. — TekcT : 27eKTpOH-
HBIH // DeKTpoHHO-O0ubInoTeyHas cucrema «Jlanpy : [cait]. — URL.:
https://e.lanbook.com/book/112685 (nara oopamenus: 11.07.2019). — Pesxxkum nocty-
na: JJisi aBTOPU3. MOJIb30BATENEH.

Mukpoouosiorus : yuednoe nocooue / P.I'. 'ocmanos, A.K. I'annynnun, A.X.
Bonakos, A.1. M6parumosa. — 3-¢ usn., crep. — Cankr-IletepOypr : Jlans, 2019. —
496 c. — ISBN 978-5-8114-1180-1. — TekcT : 27eKTpOHHBII // IIEKTPOHHO-
oubnroreunas cuctema «Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/112044
(mata obpamenusi: 11.07.2019). — Pexxum noctyma: njisi aBTOpH3. MOJIb30BaTEICH.

HNBanoB U.H. OOmas teopernyeckas ouonorust / M.MBanoB. - bpsuck, 2009. -
254c.

14. Ko3zaoB, C.A. 300J0THsI O3BOHOYHBIX KUBOTHBIX [DJIEKTPOHHBIN pecypc] :
yue6. mocobue / C.A. Koznos, A.H. Cuben, A.A. JIsmeB. — DnekTpoH. gaH. — CaHKT-

[TeTrepOypr : Jlanp, 2017. — 328 c. — Pexum  pocryna:
https://e.lanbook.com/book/91884.

10.KoncrantunoB, B.M. 3oosiorusi mMO3BOHOYHBIX: yuel. s BY30B/
B.M.Kouctantunos, C.II.Haymor, C.II.IllaTtanoBa. -6e¢ wu3a., mnepepad. -—
M:Axkanemus,2011. 447¢c

KopoaeBa, U.M.buocdepa : yue6. mocoobue / M.M.Koponea. - MypmaHCK :
MI'TY, 2017. - 195c.
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Ky3nenoBa, T.A.OGmas Ouonorus. Teopuss u mpakTtuka : yded. mocobue /
T.A.Ky3nenona, .A.baxxenona. - CII0. : Jlans, 2017. - 142c.

Maxcumos, B. U. buomorusa yenosexka / MakcumoB B.U., Ocranenko B.A., ®o-
muHa B./JI., UnnonmuroBa T.B. - Mocksa : JIanp", 2015.

Haiiapim B.M.KoH1enimmyu cOBpeMEHHOTO €CTECTBO3HAHUS : y4eO. IJIs BY30B /
B.M.Haiinpim. - 3-e usn., nepepad. u mom. - M. : Anpdpa-M:MHDOPA-M, 2011. - 704c.

IlexoB A.Il. buonorus. MemuimHackas OMOJIOTHS, TEHETUKA M TAPa3UTOJIOTHS :
yue0. 11 By3oB / A.ILIlexoB. - M. : I'DOTAP-Menua, 2010. - 655c.

IloramoBa, E.B. Yuenue o Ouocdepe: OmopasHooOpaszue : ydeb. mocodue /
E.B.IToranoga. - Upkytck : UI'Y, 2015. - 106¢.+mpumnox.

KoaecunkoB C.M. Dkonorus:Yue6.mocodbue st By3os/ C.M. KomecHukoB.-6-¢
u3n. — M.;PocroB u/]1; Jlamkos u K: Akanemuentp, 2014. — 382 c.

Koncrantunos B.M. Oxpana npupoasl: yue0. noco0. aiisg By3oB / B.M. Koncran-
THHOB. — 2-€ u3/., uctp. u 1om. — M.: Axkanemus, 2003. — 240 c.

OCHOBBI IKO0JIOTUM M OXPaHA OKPY:kKalllel cpeabl: yueOH. uznanue. A.I'. ban-
HUKOB U Ap. - M.: Komnoc, 1999.- 304 c.

OcHOBBI TPHUPOIONIOJIL30BAHUS U IHEpPropecypcocoepexenus : yuecOHOE MOCO-
oue / B.B. JlenncoB, U.A. JleaucoBa, T.M. [IpoBoBo3oBa, A.Il. MockaneHko ; moj
penaknueir B.B. JleaucoBa. — 2-¢ usn., crep. — Cankt-IlerepOypr : Jlans, 2019. —
408 c. — ISBN 978-5-8114-3962-1. — Tekct : 33eKTpoHHBIHA // DIIEKTPOHHO-
oubnmoreunas cucrema «Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/113632
(mara obpamienus: 14.10.2019). — Pexxum moctyna: s aBTOpHU3. MOJIb30BaTENEH.

PoxkoB, FO.M. OG1ias 6Mo0oTus: TOMYJISIINK, BHIBI, YBOJIIOIKUA : yueO. mocodue
/ FO.N.PoxkoB, A.B.Ilponses. - M. : PI’A3Y, 2014.T.2. - 2014. - 255c.

PoxkoB, HO.U.O0mas 6MooTHS: TOMYJISIIIAN, BUABI, SBOJIIOIMS : yuel. mocooue /
FO.1.Poxkos, A.B.Ilponsies. - M. : PTA3Y, 2014.T.1. - 2014. - 258c.

CeBepuen A.C., Teopus sBomoruu: yue6. ayist By3oB / A.C.Cesepiies. - M.: Bna-
noc, 2005.- 380 c.
Yepuymny, O.I1.KoHuenuum coBpeMEHHOTO ecTecTBO3HaHusA. buonorus : y4eo.

nocobue / O.I1.Yepnymmuy. - M. : U3n-8o MI'TY, 2010. - 69c.

sA6a0koB A.B., OBomonmonHoe yuenue / A.B. SIomokos, A.I'. FOcydoB. — 6-¢ u3n,
uci. - M.: Beicmr. mik., 2006. - 310 c.
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