MPUHATO YTBEPXOEHO

Ha 3acefaHuMuM NeparorMyeckoro coeeTa MPKYKa3oM OMPeEKTOPa
MpoTokosn Ne AHO oUW Unm
oT oT N®

PABOYAA MPOrPAMMA
no npeomety «buonorna»
ana obydyatowmxca 10 knacca
(MpodUnbHbIN YPOBEHD)
0719 OYHO-3a04YHOM PopPMbl 0ByUeHUA
Ha 2021 — 2022 y4yebHbI rof,

CocTaBuTensb:
0. A. ®egopoB

MockBa, 2021 roz



OrnasneHue

MnaHMpyeMble Pe3yNbTaTbl OCBOEHUS MPEAMETA ..irerississssssssssssssssssssssssssssssssssssssssssssssssses 3
CopepykaHune y4eOHOro MPeAMETA (TO KIMACT) . e ssssssessssssess s saeens 6
TeMaTnyeckoe nnaHmpoBaHume yd4ebHoro npeaMeTa (10 KNACCK). .. rresnessessssenens 20



NMnaHupyeMble pe3yfibTaTbl OCBOEHUSA NpeaMeTa

Mo nToramM Npoxo)xaeHus Kypca obyyaloumiica AoKeH HayunTbes:

e OueHMBaTb POnb BUONOrMYECKUMX OTKPbLITUM U COBPEMEHHbIX MCCNegoBaHu B
Pa3BUTMM HAYKM U B MPAKTUYECKOW OedaTeIbHOCTU Ntoden;

e OueHumBaTb ponb 6GUonorn B GOPMUPOBAHUM COBPEMEHHOM Hay4YHOMN
KapTMHbI MUPA, MPOrHO3MPOBaTb NePCNeKTUBbI Pa3BUTMA Bronormu;

e YCTaHaBNMBaTb M XapaKTepnsoBaTb CBS3b OCHOBOMOMAratoLWmx
OUONOrMYECKMX MOHATUIN (KNeTKa, OpraHmM3M, BMUA, SKOCcUCcTeMa, buocdepa) ¢
OCHOBOMOMArakoWMMM MOHATUAMM OPYIMNX eCTECTBEHHbIX HAYK;

e OO6OCHOBbLIBAaTb CUCTEMY B3IMM900B Ha »XMBYK MNPUPOOY U MeCcTo B Hel
yenoBeka, NnpUMeHsaa buoniornyeckme TEOPUMN, yyeHusa, 3aKOHbI,
3aKOHOMEPHOCTU, MOHUMaTb rPaHMLbl MX MPUMEHUNMOCTU,

e [lpoBOOUTb Yy4yebHO-UCCredoBaTeNIbCKYO [OeATeNbHOCTb MO OUONOrnu:
BblABMIraTb MMMOTE3bl, NaHMpPoBaTb PaboTy, OTOMpPaTb U Mpeobpa3oBbiBaTb
HeobxooMMyto MHGOPMaLMIO, MPOBOANTb SKCMNEPUMEHTbI, MHTEPMPEeTUPOBaTb
pe3ynbTaThl, AeNaTb BbIBOAbl HA OCHOBE MOyYeHHbIX PEe3ybTaToB,

e BblaBNaTb M 0OOCHOBbBIBATb CYLLECTBEHHbIE OCOBEHHOCTU pPa3HbIX YPOBHEN
OpraHn3aumm >XMN3HMU;

e YcCTaHaBNMBaTb CBA3b CTPOEHUA OOYHKLMMA OCHOBHbIX OUMONOrMYeckmx
MaKpPOMOJEeKY, UX POsb B MpoLeccax KNeTo4yHoro Metabonmsma;

e PewaTb 3agaym Ha onpegeneHmne nocnegoBaTesibHOCTU HyKNeoTtnaos OHK M
MPHK (MPHK), aHTukogoHoB TPHK, mocnegoBaTenbHOCTM aMUMHOKMCAOT B
Monekyne 6enka, NMPUMEeHdda 3HaHUA O peakuMax MaTPpUYHOro CUHTEe3a,
reHeTMYeCKOM Koae, NpUHLUMNE KOMMNIEMEHTAPHOCTH,

e [enaTb BbiBOAbl 006 WU3MEHEHUAX, KOTopble Mpom3onayT B rMpoLeccax
MaTPUYHOIro  CUHTE3a B  Cclnydae M3MeHeHuns nocneagoBaTebHOCTU
Hykneotngos OHK;

e CpaBHMBaTb da3bl OeneHUnsa KNeTKWM; pellaTb 3adadm Ha onpeneneHuve um
CpaBHeHMe KOoM4yecTBa reHeTU4Yeckoro matepumana (xpomocomMm m OHK) B
KITeTKaX MHOIOKNETOUYHbIX OPraHM3MOB B Pa3HbIX da3ax KNeTouHOoro LMKa;

e BblgBNATb CYLLIECTBEHHbIE MPU3HAKM CTPOEHMA KIIETOK OPraHM3MOB Pa3HbIX
LIAPCTB YXMBOW MPMPOabl, yCTaHABIMBaTb B3aMMOCBA3b CTPOEHMA M OYHKLININ
YyacTen M OpraHoOMaoOB KAETKM,

e O6OCHOBbLIBaTb B3aMMOCBHA3b M/1ACTUYECKOTrO U 3HEepreTn4yeckoro obMeHOoB;
CpaBHMBaTb MPOLIECCbl MMAacCTUYEeCKOro W 2HepretTuyeckoro o6OMeHOoB,
MPONCXOOALLMX B KINETKAX YXMUBbIX OPraHM3MOB;

e OnpenenaTb KOIMYECTBO XPOMOCOM B KETKaxX pacTeHMM OCHOBHbIX OTOEN0B
Ha pPa3HbIX 3Tanax XXM3HEHHOIO LMK,

e PeluaTb reHeTUYeCKMe 3a4a4M Ha OUrMBpUOHOE CKpeluMBaHMe, cLeneHHoe
(B TOM u4uncne cuenfsieHHoe C MOJfIoOM) Hac/llegoBaHMe, aHanusmpylollee
CKpellmMBaHMe, NMPUMEHAS 3aKOHbl HacNeaCTBEHHOCTM M 3aKOHOMEPHOCTMU
cuern/JieHHoOro HacnegoBaHug,

e PackpblBaTb MPUYMHbI HacNeOcTBEHHbIX 3aboneBaHWM, apryMeHTUMPOBaTb
HeobXoOMMOCTb Mep NpeanyrnpeXxaeHns Takmx 3aboneBaHun;

e CpaBHMBaATb pa3Hble CMOCOOLI PAa3MHOXXEHWA OPraHM3MOB;

e XapaKTepmsoBaTb OCHOBHbIE 3Talbl OHTOreHe3a OPraHM3MoB;

e BbigBNATb MPUUYUHbBI U CYLIECTBEHHbIE MPU3HAKU MOOANDUKALMOHHOMN U
MYTALUMOHHOM U3MEHUYMBOCTU, OOOCHOBbLIBAaTb POSIb WU3MEHUYMBOCTM B
€CTeCTBEHHOM U UCKYCCTBEHHOM OTHOpPE;

e OO6OCHOBbLIBaTb 3HaYeHMEe Pa3HbliX METOOOB CeNeKLUM B CO30aHVK COPTOB
pacTeHMN, MOPOa XMBOTHbLIX M LLTAMMOB MUKPOOPIraHM3MOB;



e OOBOCHOBbIBATb MPUUYMNHbBI UIMEHAEMOCTU M MHOIro06Pa3na BUOOB, MPUMEHAN
CUHTETUYECKYIO TEOPUIO SBOTIOLNM;

e XapakTepum3oBaTb MNOMyNALMIO KaK eOuHuuy 3BOMUMKM, BMO — Kak
CUCTEMATUUECKYIO KaTErOpPUIO M KaK pe3ynbTaT 3BOMOLUUK;

e YCTaHaBAMBATb CBA3b CTPYKTYPbl M CBOMCTB 9KOCUCTEMDbI;

e CoCTaBNATb CXeMbl MepeHOoCa BELLeCTB M SHEPrMMU B IKOCUCTEME (CeTun
MMTaHWA), MPOrHO3MPOBaTb UX U3MEHEHWA B 3aBMCKMMOCTM OT M3MEHEHMUS
$paKTOpPOB Ccpenbl;

e  ApPryMeHTUpOBaTb COOCTBEHHYIO MO3ULMIO MO OTHOLUEHMIO K 3KOMOMMYEeCKMM
npobnemMam 1 NoBegeHMIO B MPUPOAHOM cpeae;

e O6OCHOBbIBaTb HEOOXOOAMMOCTb YCTOMYMBOIO pPa3BUTUA KakK YClOBMUA
coxpaHeHua brocoepsl;

e OueHMBaTb MNpPaKTUYeckoe U  ISTUYECKOEe  3Ha4YeHWe  COBPEMEHHbIX
mccnegoBaHuUM B 6MoNorMKM,  MeguumHe,  3KONOrmm, OUOTEXHOMOrUM;
060CHOBbIBATb COOCTBEHHYO OLLEHKY;

e BbligBNaTb B TekcTe  OMOMOMMYECKOro  copepykaHua  npobnemy 1
apryMeHTUPOBaHHO ee OOBACHATD;

e [lpenctaBnaTb bMonornyeckyto MHbGopMaL Mo B BUAE TEKCTA, TabnunLbl, CXeMbI,
rpaduka, omarpammbl M genaTb BbiBOOAbl Ha OCHOBaHWMWM MpPeacTaBEHHbIX
OaHHbIX; Mpeobpa3oBbiBaTb rpaduK, Tabnuuy, oMarpaMmmy, cxemy B TeKCT
O1ONOrMYeCcKoro coaepyKaHus;

e AHanNM3MpPoOBaTb pe3yfbTaTbl, MOAYyYEHHbIE B XOOE 3KCMEePUMEHTa, C LEeNbto
YCTaHOB/1EHMSA 3aKOHOMEPHOCTEN HacNe40oBaHMSA PA3TNYHbIX MPU3HAKOB;

e [1pOBOAUTb CPABHEHUE MeXAY PA3NMNUYHBbIMU TUMAMKM 3YKaPUOTUYECKMX KNETOK
C Lenbto CpaBHEHUA QYHKLMM OpraHOWOOB;

e llcnonb3oBaTb OCHOBHbIE 3aKOHOMEPHOCTM MaTEMATUYECKOM CTAaTUCTUKK NS
OLLEHKM BEPOATHOCTM CBOEN MMMNOTE3b;

e YMeTb OMo3HaBaTb OpraHoMAbl KMAETKM Ha Pa3MYHbIX MUKPOCKOMUYECKMX
npenapatax (TOM, C3M, cBeToOBag MUKPOCKOMMSA, Pa3/INUYHbIE TUMb
OKpalluMBaHUSA);

e AHanM3MpoBaTb MHPOPMALMIO 3a CTPOro onpegeneHHoe BpeMa U YMETb
COMOCTaBMAATb €€ C y)Ke MMELLMMUNCA OaHHbIMU;

e VIcnonb30oBaTb 3HAHUA M HABbIKM B HOBOW CUTyaU MK (Hanpumep, npu paboTte ¢
HOBOW BbIGOPKON);

e [lOHMMATb 3HAYeHKMe 3TanoB OBUOXMMUYECKMX MPEBPALLEHUIN U BO3MOXKHbIE
anbTepHaTUBHbIE MYyTW;

e CTpOWUTb NornMyeckme cBasu, ob6bacHALWME NPOTEKAHME MO OnpeaeeHHOMN
cXeMe npotLiecca B KNeTKe;

e DoOpPMUPOBATb LIENTOCTHYIO KAPTUHY pPaboTbl CUCTEMbl UCXOOS W3 3HAHUM O
OYHKLMOHMPOBAHMK ee YacTew;

e CpaBHMBATb XXMBOTHbIX Ha MpeaMeT MopdONOrmm, aHaTOMMK, SMOBPUONOTNK U
OPYrMX OaHHbIX W YyCTaHaBAIMBATb MPUUYMHHO-CNEOCTBEHHbIE CBA3M Mexay
Pa3NnNYHbIMK Fpynnamu;

e [lepeHoCUTb 3HaHUA 06 OQHOM TUMMYHOM NpeacTaBuTene rpynnbl Ha OPYrMx c
y4yeToM UX Bronormu;

e OODBACHATb 3aBUCKMMOCTb MeXAy CTPOeHMEeM opraHmamMa M ero TUMUYHbIM
BUOTOMOM;

e CpaBHMBATb OPraHM3Mbl Ha NPeaMeT YyNbTPACTPYKTYPbl KNETOK, 0COB6eHHOCTeN
XNT0POMAACTOB M OPYrMX OpraHOMAOoB, MPOLECCOB Pa3BUTUA M OPYIMX OaHHbIX
M yCTaHaBAIMBATb MPUUYMHHO-CNEOCTBEHHbIE CBA3M MEXAY Pas3NUYHbIMU
rpynnamu.

06yqa|ou.mi3|cq noay4vYmnT BOSMOXHOCTb Hay4YUTbCSH:



OpraHusoBbiBaTb U MNPOBOAWTb WMHAOMBUAYANbHYIO MCCNEOOBATENbCKYO
neaTenbHOCTb Mo buonornm (MNmM paspabaTbiBaTb MHOAMBUOYANbHbINA MPOEKT):
BblABMIATb FMMNOTE3bl, MNMAaHMPOBaTb pPaboTy, oTbMpaTb M MNpPeobpa3oBbIBaTb
HeobxogMMmyto MHGOPMaLMIO, MPOBOAUTb SKCMEPUMEHTDI, MHTEPMNPETUPOBATL
pe3ynbTaTbl, [OenaTb BbIBOAbl Ha OCHOBE TMOJYYEHHbIX [PE3yNbTaToB,
MNpencTaBnaTb NPOAYKT CBOUX MCCeaoBaHUM;

MporHo3smMpoBaTb MOCNeacTBUA COOCTBEHHbIX WCCNeagoBaHWUM C  yd4eToM
3TUYECKMX HOPM U SKOMOrMYeCcKUX TpeboBaHMM,

BbloenaTtb cylecTBeHHble 0COBEHHOCTU YKU3HEHHbIX LIMKMOB MpeacTaBuTene
Pa3HbIX OTOENOB PACTEHUM U TUMOB YXUBOTHbIX; M3006paXkaTb LMKIbl PAa3BUTUS
B BUOE CXEM;

AHanNM3npoBaTb M UCMOMb30BaTb B PeLUeHMM y4ebHbIX U MCCNeaoBaTeNbCKMX
3aga4 MHGOPMaL MO O COBPEMEHHbIX MCCrefoBaHMAX B bMonornm, MeamumHe
M IKOMOrnu;

ApryMeHTMpoBaTb HeOBXOOAMMOCTb CUHTE3a eCTeCTBEHHO-HAy4YHOro u
COLIMONYMaHMTAPHOIO 3HAHMSA B 2MOXY MHOOPMALMOHHOW LIMBUIMN3ALNN,
MopennpoBaTb U3MEHEHWE 3KOCUCTEM Mofg BAMAHWMEM Pa3UYHbIX FPYMM
daKTOpPOB OKpY»KatoLLewn cpenbl;

BbigBnatb B MpoLuecce MCCnegoBaTeNbCKOM OeATENbHOCTU MOCeacTBUS
AHTPOMOreHHOro BO3AEMNCTBUSA Ha SKOCMUCTEMbI CBOEro pervoHa, npeasiaratb
CMocobbl CHMYKEHUA aHTPOMOMreHHOro BO3AENCTBMS Ha SKOCUCTEMDI,
AHanmnanpoBaTb MaTepuanbl OMonornyecknx nyoenmkaumm mn3 OTKPbITOro
0OCTyna: rpaduKmn, CXxeMbl, AMarpamMmmbl, PUCYHKM;

OpraHn3oBbiBaTb MHOVMBUMAYANbHYO MPOEKTHYO 0eATENbHOCTb
(NnnTepaTypHbIN 0630p, BUONOrNYEeCcKMIN NPOeKT 1 Ap). DopMynMpPoBaTb LEeNn,
3a0a4M U NNAHMPOBATb IKCMEPUMMEHT C YyYETOM MOCTAaHOBKM KOHTPOSIbHbIX
OMbITOB (MOMOXXUTENbHbIM N OTPULATENbHbIE KOHTPOMN). 10 MTOraM MpoeKTa
dopmynmpoBaTtb BMONOrMYeckr OOBOCHOBAHHbIE BbIBOOAbI Ha OCHOBE
CTaTUCTUYECKM OOCTOBEPHbIX AaHHDbIX;

Micnonb3oBaTb MpMobpeTeHHble HaBbIKK M KOMMEeTeHUWW O MpUMeHeHns nx
B TMOBCEOHEBHOM >XWM3HW, ONa npuobpeTeHUa onbiTa OeaTeNbHOCTU,
NpedlwecTByoLlen nNpodecCMoHarIbHOM, B OCHOBE KOTOPOM NEXUT Bronormsa
KaK y4ebHbIM NpeaMmeT.



Copep)XaHue yye6Horo npegmeTta
Paspgen 1.1 Uutonorusa, rucronorusa, aMmé6puosnorus

Tema 1.1.1. Mpn6opbl Anga UsyyeHus KeToK.

MuKpockonbl. NepBble MUKPOCKOMbI M HabnwooeHma P. Tyka m A. JleBeHryka.
Mukpockon 6paTbeB HHceH. KneTodyHas TeopusaA: OCHOBHble  MOCTYyNaThbl.
CoBpeMeHHble NpeacTaBneHns O KNETOYHOM TeopUK. DMIEKTPOHHAA MUKPOCKOMUA.
YCTPOMCTBO CBETOBOIO W 3EKTPOHHOMO MUKPOCKOMOB, MEXaHW3M Moay4veHums
n3obparkeHna. CKaHUPYOLWMM  SMEKTPOHHbLIM  MUKPOCKOM, MPOCBEYMBAOLLMMN
3NEKTPOHHbIVM MMKpPOocKom. Crocobbl okpacku NpenapaTtoB. OyopecuUeHTHbIe MeTKM.
MeTopn FISH.

Tema 1.1.2 [loMeHbl YXU3HMW.

YNbTPacTpyKTypa KNeTKM NpokapmoT. CTpoeHre KNeToUYHOM 060N0oUKM Y BakTepuin n
apxen. XapaKTepucTuka baktepui 1 apxen. Komnaktnsauma OHK Yy 6aktepunin. CUHTE3
b6enka y 6akTepui. YCTPOMCTBO YryTuKa y 6akTepuit. XXU3HEHHbIN LMK GakTepui.
BuonneHkn. Mcrnonb3oBaHMe OUOMMEHOK B MPOMbIWIEHHOCTU. [laToreHHble
GakTepun. MexaHM3Mbl MaToreHHocTW. Mcnonb3oBaHue 6akTepuin B CElNbCKOM
XO3AMCTBE W MPOMbIWNEHHOCTU. bakTepun 3HOOCMMOUOHTBL.  KnybeHbKoBble
HakTepuu, bakTepUoLMTbl TNew, mixotricha paradoxa, 6akTepmim noroHodop.

TeMma 1.1.3. YNbTpacTpyYKTypa K/IeTKU 3yKapuoT.

PasHoobpasune KNetok 3ykKapuoT. CTpyKTypa KeTo4yHoro qapa. MexaHu3Mmbl
KoMnakTm3aumm OHK. CTpyKkTypa XpPOMOCOMbl.  [lONUTEHHbIE  XPOMOCOMbI.
OKpalwmBaHMe XpPOMOCOM. KapumoTun, CheKTpasibHoe KapuoTunumpoBaHue (SKY).
XPOMaTUH, TUMbI XPOMATUHA, XPOMOCOMHble TeppuTopun. CybaoMeHbl aapa: crneknbl,
Tenbua ykenMu, Tenbla Kaxans, cTpoeHme aaepHor 060/104KM, a0epHbIM TpaHCNopT.
CunHTe3 pmbocom.

Tema 1.1.4. OpraHusaums 6MonormyeckMx MeM6paH.

MPOHMLAEMOCTb BUNIMMMOHOIO Ccnoa ANns 6MoNornM4yecKn BayKHbIX Monekyn. benku-
KaHanbl W  OeNnKM-NepeHoOCUYMKM. YHMUMNOPT, CUMMOPT, aHTUMOPT, HACOCHI.
DNEKTPOXMMUYECKMIM  TPaAOMEHT Ha TMOBEPXHOCTM MeMbpaH. [looaep»kaHue
SNEKTPOXMMUMUECKOTO rpagneHTa. YJacTue 3M1eKTPOXUMUYEeCKOro rpaguveHTa B
TpaHCMopTe, Nepenade pasInNYHbIX CUrHaNoB. NprMepbl PpaboTbl Pa3/IMYHbIX KaHAI0B
(Ca?, K, Na*). KaHanbl B mnouykax, Mbilllax. Cekpeumsa 6enkoB B KreTke, dTanbl
ceKkpeunmn. HOOoMMAa3MaTUYECKUIN peTUKynyM. Moaudumkaumm 6©6enkos B IlP.
LLlanepoHsbl. Tunbl WwWanepoHoB. HSP (heat shock proteins). Ctpecc 3IMP. derpagauuns
6enKoB, YOUKBUTUH, MpoTeacoMbl. Tumnbl MNP 1 ux GyHKUMKW. [paHynapHbIn U
arpaHyndapHbin - 3MP. CapkonnasMaTUdeckn  peTuKynym. AnnapaT [onboyku.
DK30UMTO3 M aHAOUMTO3. OCHOBHbIE NyTK 3HOOUMTO3a. OBpaszoBaHME U CTPYKTypa
nm3ocoM. VO- ATD-a3bl. Be3MKyNapHbI TPAHCMNOPT U CUHAMCbl. HempoMeamnaTopbl.

Tema 1.1.5. OpraHusauua UMToCKeneTa y ayKapmor.

OCHOBHble  KOMMOHEHTbl  uUMTOoCKeneTa. MUKpOTpYybOoUKM, MUKPOPUIAMEHTHI,
NnpoMeXkyTouyHble dunameHTbl. CTPyKTypa U GYHKUMM MUKPOTPyOoUeK, TyOynmH.
CTabunmsaumsa MuKpoTpybouek, AnHaMmyeckasa HecTabunbHoOCTb. Bronormdeckas
ponb MUKpoOTpybouyek B KieTke. [OBMXKEHUS OenkoB Mo MUKPOTPYOOUKaM.
B3aumopgencreme Mexkay MUKPOTPYOOUYKaMM M aKTOBbIMKW  dUNAMEHTaMMU.
YNbTPaCTPYKTYPa XXIYTUKa Y 3YKapUOT. PeECHUYKN. MeXaHM3M OBUMXKEHUSA XIYyTUKa.
CTpYKTypa aKTUHOBbIX dUIaMeHTOoB. Nonnmepmsanuma akTMHa. MMO3MHbI. PasnnyHble
CTPYKTYPbl MWO3NHOB. CTpOEHME MNOoMnepeyHo-nosiocaTtoro MbllLUeYHOro BOJIOKHA.



CapkoMep. MexaHM3M CoKpalleHMs CKeNeTHbIX MblLL, [poMe)KyTouHble dUnaMeHTbl.
CO0opKa NPOMEXKYTOUHbIX dUNaMeHTOB. KepaTuHbl. JTaMUHbI.

Tema 1.1.6. Buonornyeckmue ocHoBbl AeNeHUS.

KneTouHbIM UMK, Perynaumsa KNeToOUYHOro LMkKia. XapakTepuctmka ¢as KIeTouyHoro
Lmkna. UeHTpocoma m ueHTpumonun. LOMT. BapuaHTbl LLOMT y ayKapUoT. NMonapHOCTb
MUKpOTpybodek B MUTO3e. [IMHEUNHDbI U KMHE3MHbI. Da3bl MUTO3a. KOHTPOTb MUTO3a.
Mpodaza, MeTadasa, aHadasza, Tenodasa, LMTOKMHES. MeTadasHaa nacTMHKa. Ponb
LeHTPOMEpPDbl B KETOUHbIX OefeHUdaX. XapaKTeEPUCTUKA LUTOKMHE3A Y YKMBOTHbIX.
Bbopo3na geneHuda. MNnongHoOCTb KNeToK. PefyKuusa ninongHoctn B Menose. dasbl
Menosa.

Tema 1.1.7. KneTtouHaa aare3sus, KJiIieTOYHble KOHTaKTbl.

MNpoTeornmMkaHbl Kak cybcTpaT ang aaresmmn. CnocobHOCTb KMETOK aaresmpoBaTbh K
pas3nYHbIM cybcTpaTaM. CrneymanmsnpoBaHHble KeToYHble KOHTakTbl. CTPYKTypa
KOHTaAaKTOB (OecMocoMa, MoAC aaresmu, nosygecMocomMa, GOoKanbHbIM KOHTAKT).
CTpyKTypa MMOTHbIX KOHTAKTOB. CTPYKTYpa LeneBbliX KOHTAaKTOB. OYHKLMOHaNbHbIE
OCOOEHHOCTM  CMNEeLManmM3nNPOBaHHbIX MEXKNETOYHbIX KOHTAKTOB. KneToyHble
KOHTaKTbl M MNepegaya CUrHanos.

Tema 1.1.8. MutoxoHapum n nnacTmabl.

CTpyKTypa U GYHKLUUU MUTOXOHAPUW. TUMbl KPUCT MUTOXOHOPUW. [TponcxoxgeHme
MUTOXOHOPWW. TpaHCMopT 6enKoB B MUTOXOHOPUAX. Penykuma MUTOXOHOPUNA:
MUTOCOMbI, FMOPOreHOCOMbIl. CTPYKTypa MfacTuabl BbICWMX pacTeHUN. DYyHKLMK
nnactma. LUukn obpasoBaHMa M rmbenu nnactuabl. TWUMbl MAacTUO, 2YyKapUOT:
nepBUYHbIE, BTOPUYHbIE, TPeTUYHbIe. TpaHCNopT 6eNKoB B MacTMaax.

Tema 1.1.9. Buonorua passuTus.

NcTopma m3ydeHma pas3BuTUA OpPraHM3MoB. ToMyHKybl. Llenn v 3agaymn 6uonormm
pa3BuUTUA. TaMeToreHes. CTpyKTypa ramMeTt y Mmrexkonutatmowmx. CrnepmaTtoreHes u
oBoreHes. OnMNoOoTBOpEHME, aKpocoMasnbHaa peakuua. Bnok nonucnepmMum y
anuekneTok. Cerperauma  UMTOnJasMbl WM aKTMBaUMa  MeTabonum3ama B
onnoOoTBOpPEeHHOW anuekneTke. CTpoeHne crepmMaTo30MAoB Yy 6GeCcrno3BOHOYHbIX.
Be3xryTmkoBble cnepMaTosonibl.

Tema 1.1.10. HayanbHble 3Tanbl pa3BUTUSA.

MonekynsapHble MexXxaHU3Mbl nepexoda K cTagaum gpobneHuda. Tunbl gpobrneHua
(ronobnacTtmnyeckoe M MepobnacTmyeckoe) U BapuaHTbl ApobneHua. PaguanbHoe
apobneHue, cnupanbHoe npobneHue, poTaLMOHHOE npobneHue,
LeHTponeunTanbHoe gpobneHume. Nactpynauma. TUnbl racTpyNauUMOHHbIX OBUXKEHUN.
Murpauma knetok. Cneumdmkauma KNetok n GopMmpoBaHMe ocew Tena. MeHHbIn
KOHTPONb crneundmnKaumnm y opo3odusbl. PaHHee pa3BUTHE Y XOPLOBbIX (Ha NpuMepe
NaHUEeTHMKA nin Xenopus).

Tema 1.1.11. KoHuenumsa CTBOJ/IOBbIX K/1€TOK.

TOTUNOTEHTHbIE, NMOPUNOTEHTHLIE N MYTbTUMNOTEHTHbIE CTBOJSTIOBbIE KITIETKM. HULLN
CTBONOBbIX KJIETOK. lNpouncxoxaeHme CTBOSIOBbIX KMAETOK. 3aknagka Me3odepMbl U
opraHoreHes. QopMUPOBaHME HEPBHOM TPYOKM U HEPBHOro rpebHa vy
YeNCTHOPOTbIX. dnddepeHLumaLmna Mo3roBbix My3bipen. Ob6pasoBaHMe rOTOBHOMO U
CcnnHHOro mMosra. AnddepeHumauma rnas. MnasHblie ny3bipyn. MMMUIpauna KNeToK
HEepPBHOIO rpebHa 1 Mx cyabba. Ponb KNEeTOK HEePBHOro rpebHa B GopMUPOBaAHUN
cepoua U Opyrnx opraHoB. OuddepeHuMaumMa Xopdbl M XOpOoBOWM Me304epMbl.
MapakcmanbHada, natepanbHaa M MNPoOMeEXKyTodHaa Me3odepMa. [NponcxoxxgeHmne m
danbHenwaa cygbba. CoMUThl, commToreHes n andbdepeHumaumna. PopmMmpoBaHme
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KPOBEHOCHOW, BblOeNUTENbHOWM U OMOpPHO-ABUIraTeNibHOWM CcUCTeM. DHAOAepPMa.
dopMupoBaHme cepala. DopMUpPOBaHME NULLIEBAPUTENBHOW CUCTEMBI.

Tema 1.1.12. MocTaM6pUoOHanbHoOe pa3sBUTUE.

OcobeHHOCT MeTamMopdo3a Yy HACEKOMbIX W MO3BOHOYHbIX. [OPMOHaNbHbIN
KOHTPOMb MeTaMopdO30B U NTINMHEK Yy HacekoMbIX. [TTT, KOI', 3kamM30H. FTopMOHanbHbIM
KOHTPOIb MeTaMopdo03a y aMprbmnii. ABneHme HeoTeHUN.

Tema 1.1.13. O6wwasa rucronorus.

MoHaTMe TKaHW. OKpacka TkaHen. O630p TKaHeM MIeKoMUTAOLWMX, MX OCOBEHHOCTH
M PA3HOBMOHOCTM  (MOKPOBHAS, MbllUeYyHasa, coeauHuTenbHada, HepBHasa).
fMcTonormyecKkoe yCTpOMCTBO OPraHoOB LIEHTPaibHOM 1 nepudepmnyeckom HepBHOM
cucteMbl. CTpoeHMe KoXKK, BONoCsAHOro donnmnkyna. PasHoobpasme coeanHUTENbHbIX
TKaHen B opraHm3amMe yenoBeka. JuddepeHumnaumsa TKaHeW, CTBOIOBbIE KITETKM.

Tema 1.1.14. HacTHaa rucrosniorus.

M'McTonormyeckoe YCTPOWMCTBO oTOenoB nnLLEeBapUTENbHOM CUCTEMBI.
(McTonornmyeckoe CTpoeHMe BO3OYyXOHOCHbIX MNyTEM UM pPecnuMpaTopHOro oTaoena
nerkoro. BblaenutenbHasa cuUcTeMa: MNoYkKa WM ModeBbiBoaAllMe nyTu. CTpoeHue
cepaeYHO-CcCoCcyanCToM CUCTEMbI: cepaue, apTepumn, BeHbl, Kanunnapbl. YCTPOMUCTBO
OpraHoB SHOOKPUHHOM CUNCTEMBbI: rmnodpuns, aMnodus, WmMToBMOHAA M
napawnToBMOHAA »enesbl, HaaAMoYeuYHWKK, MoMKenydodYHas >efne3a (OCTPOBKU
JIlaHrepraHca).

Paspgen 1.2. 3oonorma 6ecno3BoOHOYHbIX

Tema 1.2.1. MponUcCxXoXKaeHUEe XXUBOTHbIX.

FMNoTe3bl MPOUCXOXKOEHUSA YXMBOTHbIX. [TONOXEHUE YXMBOTHbLIX B COBPEMEHHOM
CUCTEME >XUBOTHOIO LApCTBa. [MMoTe3a cuH3o0o0cnopbl. CUcCTeMaTMKa LlapcTBa
XXMBOTHbIE. HacTogaLmMe XXUBOTHbIE. [IBYXCOMHbIE N TPEXCTOMHbBIE YXMBOTHbIE.

Tema 1.2.2. Huswwime MHOrokKJsieTo4YHble.

CocTaB uUapcTBa Metazoa: Prometazoa & Eumetazoa. Tun [y6kuW. MNacTUYHOCTb
KNeToO4YHOM opraHuM3aumn. NMHakogepMma, xoaHogepMa, Mesoxus. BogHaa cuctema.
MuTaHre rybok. PaaMHoOXeHue 1 NMYMHoOYHOoe pa3BuTme. PasHoobpasme rybok. Tun
Ctpekatowmne (Cnidaria) - nepBble NnpeacraButenn Eumetazoa. TkaHeBad
opraHmsauumsa, Tunbl KieToK. OCOBGEHHOCTU YXM3HEeHHOro UuUwWKna. MeTareHes.
KUBHEHHbIE UWKAbl FTMOAPOUOHbLIX U cumdbomOHbiX Meny3s. [naHyna, akTUMHYN3,
racTpynoobpasHaa  JMUYMHKa.  Pa3Hoobpa3me  cTpekatowmx. OcobeHHOCTMU
KopannoBbix nonunos. Knacc Hexacorallia n Octocorallia. KopannoBble prdbl, aTonMbl,
okammnawowme puodbl. Kybomenysbl, ctaBpomMenysbl. CrudoHodopbl. OcobeHHOCTU
CTPOEHMS 1 BUONMOrnK Nenarndecknx cTtpekatowmx. MopTyranbCkMin Kopabnmk.

Tema 1.2.3. MpoucxoxxaeHue 6mnarepasibHbIX YXMBOTHbIX.

OCHOBHble TMMNoTe3bl. Damakapckaa ¢ayHa. KemMbpumckmit B3pbiB. OCOBGEHHOCTU
OunaTepanbHbIX >XMBOTHbIX. [lpoucxoaoeHne pTa B 2IBOMOLUMM  KUBOTHbIX.
AbGopanbHbIM opraH. NonocTn Tena y >XMBOTHbIX. BTOpmYHaa mMonocTb, cnocobbl eé
3aKnagku. NMepBUYHOPOTbIE U BTOPUYHOPOTbIE. OCHOBHbIE FPYMMbl MEPBUUHOPOTbLIX
YXMBOTHbIX. TPOXOPOPHbIE, TUHAIOLLMNE YKMBOTHbIE.

Tema 1.2.4. TpoxodopHbIe YXUBOTHbIE.

Tun Tnockmne uyepsBu (Platyhelminthes). OcobeHHOCTM TKAaHEBOro CTPOeHUS.
CTpoeHMe Ha NonepeyYyHoM cpese Ha NpuMepe 6enom niaHapum. CTpoeHne CUCTEM
OpPraHoB Ha npuMepe 6Genon nnaHapuu. PasMHoOXeHWe U pas3BuTme. lpamoe
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pa3BUTME MPECHOBOAHbLIX OpPM, pPas3BUTME C METAaMOPPO30OM Yy  MOPCKMUX
npenctaButenen (Polycladida). PaszHoobpa3une nnockmnx yepBen. PecHUYHbIe YepBU
(Turbellaria), Cocanblwmkn (Trematoda), JleHTouHble 4YepBuM (Cestoda). IBontoLMd
napasnTMaMa B rpynne Mnockmx 4depsen. OCHOBHble MnpucrnocobneHma K
napasmnTmnamy. X2XU3HEHHbIE LMK/1bl XO3AMCTBEHHO 1 MEeAULMHCKM BaXKHbIX Mapa3mnToB.
MNeYeHOoUYHbIN cocanblUMK, LWKUCTOCOMA, LWUPOKUM neHTel, ObluMiA U CBUHOM
uenHuW. Tun Konb4yaTble depBu (Annelida). LlenomMumyeckasd MNoMocCTb, 2MUTENUN,
XUOKOCTb. Ponb uenoma B GOPMUPOBAHMKM KPOBEHOCHOW, BbIAEIUTENBHOM W
nonoBomn cucteM. CTpoeHMe CUCTEM OPraHOB Ha MPUMEPE Hepenuca U Ha Npumepe
noXaeBoro yepssa. CTpoeHMe OOXKOEBOIro YepBa Ha MonepeYyHoM cpese. JIoKkoMoums
yepBew, nNapanoauun. BumogomsmMeHeHMa napanoauh, >abpbl. Pa3MHOXeHne U
pa3BuTHe. Tpoxodopa. ATOKHbIE U SMUTOKHblIE GOpPMbl. PasHoobpasme KomnbyaTbliX
yepBewn. bpogaune N cugaume NonumxeTbl. [MOACKOBbIE Kak MpeacTaBUTENM CUMOAYNX
nonuxeT. Peoykuma napanogumn y CcMasymx MonnxXeT, ManoWweTUHKOBbBIX YepBeEN U
NMaBOK. Pa3zHoobpasve ManoleTUHKOBbIX 4YepBen. PasHoobpasme nuaBoK. Tun
Monntockm (Mollusca). lMonocTb Tena y MOJIKOCKOB — peayuUmpoBaHHbIN LLeoM.
MpuumHa penykumm uenoma. CreneHb peayKLUMKM LenoMa y pasfvyHbIX rpynn
MOMMOCKOB. [eHepanm3oBaHHaa cxemMa Mostocka. CTPOEeHME OCHOBHbIX CUCTEM
opraHoB. OCHOBHble KACCbl MOKOCKOB: XWUTOHbI, [BycTBOpYaTble, BptoxoHorume,
FronoBoHorve. OcobeHHOCTN BMonornm 1M aHaToMuK KnaccoB. NpucnocobneHme K
obpasy »XM3HW, CBA3AHHOE C pedyKUMen ronoBbl y OBYCTBOpYaTbIX. [onepeyHbin
Ccpe3 ABYCTBOPYATOro MOJIOCKa. PasnmuHbIiM ypoBEHb Pa3BUTUS OpPraHOB AblXaHWAa Y
Pa3/IMYHbIX OBYCTBOPYATbIX MOMIKOCKOB. C/IOXKHbIE »Xabpbl Kak opraH MnUTaHUa U
OblXaHWa. TOPCUOH Y BPIOXOHOTMX MOTIOCKOB: MPUUYMHbI, cneacTBma. OcobeHHOCTH
aHATOMMKM OPIOXOHOTUX B CBA3M C TOPCMOHOM. PefyKUMA pPaKoBWHbI M HOMU Yy
FOMTOBOHOMMX MOJOCKOB. AKTUBHOE MepeaBhKeHne, XULLHUYECTBO. Pa3Butue
OCHOBHbIX CUCTEM OPraHOB Yy FOMIOBOHOIMMX MOJIIIOCKOB. [loaBneHMe 3aMKHYTOM
KPOBEHOCHOM CUCTEMDI.

Tema 1.2.5 JinHaoLWME KUBOTHbLIE.

Tun YneHuctoHorme (Arthropoda). OcHoBHaa rpynna AVMHAOLWMX YXUBOTHbIX.
OcobeHHOCTW, CBf3aHHble C MNosBNEHMEM KyTUKYbl U3 XUTUHA. KeMbGpumnckume
npenKn YNeHUCTOHOrMX — nobonondbl. bamkanwme poacTBEHHUKM YNEHUCTOHOIUX:
OHUXOodOopPbI U TUXOXOoOKMU. OCOBEHHOCTU  CerMeHTauum  YIeHUCTOHOIMX.
MangmbynapHble (Mandibulata) n xenuueposble (Chelicerata). Knacc PakoobpasHble.
[1BYyBEeTBUCTble KOHEYHOCTW. CTpoeHMe M aHATOMUSA Ha MNpUMepe PedYHOoro paka.
OCHOBHble CUCTEMbI OPraHOB Ha NPMMepPE PEYHOro paka. IBOOLMSA PAaKOOOPa3HbIX.
Pa3Hoobpa3une pakoobpasHbix. PazBuTre pakoobpasHbix. Haynnuyc, apyrve Buabl
NMYMHOK. MNapa3snTnyeckme pakoobpasHble (KapnoBble BLUW, MATUYCTKU, TepHoLEepPa,
KOpHepoTble, KMUTOBble BLWM). Knacc HacekoMble. OCOBEHHOCTM aHATOMMMU
reHepanmM3oBaHHOIO HaceKoMOro. MNMpouncxoXxaeHme KpbiibeB. AHANIM3 3KCMPECCUMMA
hox-reHoB B KPbIIbSIX HACEKOMbIX, KOHEYHOCTSX pPakoobpasHbiXx. [MnoTe3a
Pancrustacea n eé Mopdonormndyeckme noarsepxkaeHmsa. OCobeHHOCTV Pa3BUTUA
HaceKoMbIX. onHoe M HemonHoe npeBpalleHre. TUMbl AMYMHOK, TUMbl KYKOJSOK.
MepBUYHOBECKpPbINble M Kpblnatble. OpeBHeKpblble M HOBOKpPbible. OCHOBHbIE
oTpAObl HAaCEKOMBbIX: YellyMHWLbI, MOAEHKW, CTPEKO3bl, MPAMOKpPbIIble, BOroMons,
MaNoOYHUKK, BECHAHKMK, BLUW, MOMNYXKECTKOKpPbISible, «pPaBHOKpPbIble», CceHoenbl,
nyxoefdbl, TPWMCbl, »ECTKOKPbINble, PYYEeMHUKN, MepenoHYaToKpbIble, 6110XK,
ceTyaToKpbinble, OABYKpPbIble). CpaBHUTENbHAA aHATOMMUSA Pa3/IMYHbIX HACEKOMBbIX.
3aBMUCUMOCTb CTPOEHMSA OT TUNa NuTaHua. CocTaB rpynnbl Chelicerata. MeuexBocCTbl —
YXUBble UcKomaeMmble. Knacc [laykoobpasHble. CoBpeMeHHble MnaykoobpasHble.
OcobeHHOCTM MayKoobpasHbiXx KakK MNpeacTaBuTener XenmuepoBbiX. AHaTOMKUA
CUCTEM OPraHOB Ha MpUMepe MayKa-KpecToBMKa. Pa3zHoobpa3me nayKoobpasHbix.
Knewm — nepeHocYnKm 6akTepmanbHbiX U BUPYCHbIX 3aboneBaHui. [pyrme oTpsagbl
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naykoobpasHbix. Tun Kpyrnble depBum (Nematoda). CTpoeHMe OCHOBHbIX CUCTEM
OPraHoOB Ha NpMMepe ackapuabl. [llonepeyHblin cpes ackapuabl. MNepBMYHAs NONOCTb
Tena. OCob6eHHOCTM HEepPBHO-MbILLEYHOW CUCTEMbl ackapuabl. KyTuKyna HemaTon,
CpaBHeHME C KYTUKYNOM YNeHUCTOHOIMX. MnoTe3a NMHSALLMX YXMBOTHbIX Ecdysozoa,
noaTBep)XaeHMe rmnoTesbl, OCHOBHbIE MPU3HAKM TMHAOLLMX XKUBOTHbIX. ")XU3HEHHbIN
UMKN HemMaTtod. Ocobo BayKHble XO34MCTBEHHble HeMaTonbl: ranaoBas, MueHuUYHas,
CBeKoflbHada. MeOMUMHCKM 3HauyMMble HeMaTodbl: ackapuaa, oCTpMLa, CBaMHWUK,
BlacornaB, TOKcoKapa, dunnapus, TouxmHenna.

Tema 1.2.6. BTopn4yHOPOTbIE YXUBOTHbIE.

Tun Urnokoxkne (Echinodermata). OCHOBHblE CUCTEMbI OPraHOB W CTPOEHMeEe
MOKPOBOB Ha MPUMeEPEe MOPCKOM 3Be3Abl. [TpoOMeXyToUHaa coeanHuUTeNbHada TKaHb U
apyrme oCoBeHHOCTU WIIOKOXMUX. [MpouncxoyxaoeHme WIMOKOXKMX U COBPEMEHHbIe
cucTeMatTmyeckme rpynnbl. Mopckue nAunmu, MOoOpCKMe orypubl, oduypbl. Tun
XopaooBble (Chordata). NonoxeHue Tmna XopaosBble (Chordata) B cuctemMe YXMBOTHOMO
MUpa. MeHepanbHbIM NaH CTPOEHUSA XOPAOBOr0 XXMBOTHOIO. YMPOLLEHHbIE Cpe3bl Ha
YPOBHE XBOCTa W TynoBuuUa. [MpomncxoxkoeHne XopAaoBblX, OCHOBHblE TMMOTE3bI.
OCHOBHble TMOATUMbl XOPAOBbLIX: FOMOBOXOPAOBbIE, OOOMOYHMKKM, MO3BOHOYHbIE.
CTpoeHMe U pa3BUTME XOPOOBbIX Ha MpUMepe NaHueTHMKa. OCHOBHbIE MPU3HAKM
XOPAOBbIX. 3aKagKa LEeNoMOB Y NaHUETHMKA U OPYTrMX BTOPUYHOPOTbIX XXMBOTHbIX.
Pa3BuTME U 3akIafKa Me304epMbl Yy XOPOOBbIX »XMBOTHbIX. [lomepeyHbin cpe3
NaHUeTHMKa Ha ypoBHe rnoTku. Moatmn Urochordata. Oco6eHHOCTU CTpoeHUa U
oronornm Ha npuMepe TUNUYHbIX acumagmnin. CTpoeHMe OCHOBHbIX CUCTEM OPraHoB.
Pa3BuTME acuMani, CTPOEHME TUMMYHOM NTNYNHKN.

Pasaen 2.1 MonekynspHas 6unonorus

Tema 2.1.1. XpoMaTUH.

YpoBHWM KOMMNakTM3aumm JHK. FTMCTOHbI, HYKTEOCOMbI, KOHOEHCUHbI 1 Apyrmue 6enku,
nogoepXkmBatowme cTpyktypy LOHK. Moandumkaumnm rMUCTOHOB W SMUreHeTUKa.
DYXPOMATUH U FeTepOXpPOMATUH: YHKUMK, MpeBpalleHne 3yxpomMaTMHa B
reTepoxXpoMaTuH.

Tema 2.1.2. Pennukauus.

MPUHLUMM  OpraHM3auuMm  pennkKaTUMBHOM  BUIKWU. bBenku, ydacTeBywowiMe B
pennuKaunn. Xenukasbl MPOKAPMOT U 3yKapumoT. benku, cBAasbiBatoLme
oaHouenoveydHyto OHK (ssb-6enku). MpanMmpoBaHme y MpoKapmoT U ayKapuoT. JHK-
nonmmepasbl, UX pasHoobpasme U GyHKUMK. [1POLECCMBHOCTb MOMMMepasbl.
CKOMb3ALWLMM 3aXKUM. YCTaHOBLUMK 3aXKMMa. YOaneHre npammMepoB y NpPoKapuoT U
3yKapmMoT. JIrmpoBaHme ogHoOLENOYeYHOro paspbiBa. MHMLUMaUMA pennmKaumm y
MPOKaPWMOT M 2yKAPUOT, CBA3b C KMETOUYHbIM LMKIOM. [TpobnemMa Hegopennmkaumm
KOHL0B XpoMocoM. CTpyKTypa TenomMmep. Tenomepasa.

Tema 2.1.3. Penapauus.

MoBpexaoeHua OHK wn  ™MyTaumn. OCHOBHble Buabl noBpexwaeHnn [OHK:
Oe3aMMHUPOBAHME, anKMIMPOBaHME, TUMUHOBbIE OMMEpPDbI. TayTOMEpPUa OCHOBAHUMN
n owmnbkn [OHK-nonumepas. [MpamMoe yoaneHue MnoBpeXaeHMm OCHOBaHUM.
SKCLUM3NOHHbIE nyTr penapaummn. Penapauug, onocpenoBaHHag
TpaHckpunumen.  SOS-penapaumn. Penapauma  AOBYLEMNOYEYHbIX  Pa3pblBOB:
HanpaeBngemMaa romonornen penapauna (HDR), HeroMonornmyHoe coeguHeHue
KoHUoB (NHEJ). Pennukauma yepe3 noBpexxaeHus. HapylweHusa cucteM penapaumm
Y OMyXONEBbIX KNETOK.
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Tema 2.1.4. TpaHCKpUNuus.

CTpoeHMe reHoB Y 3yKapuoT 1 npokapunoT. OnepoH. PHK-nonmmMmepasa Npokapuor:
Kop-depMeHT M1 curma-dakTop. PasHoobpasme curMa-dakTopoB M UX Pofib B
perynaumm akKTUMBHOCTM reHoB. [1poMoTop npokapuoT. [locnenoBaTefibHOCTb
COBBLITUM MPU UHULUMAUMK. Buabl TePMUHALMK. PO-3aBUCKMMas M PO-He3aBMCKUMaAd.
Buobl perynauum paboTbl onepoHoB. CTpoeHve U perynsauma  NakTO3HOro M
TPMNTOPAHOBOrO  OMEPOHOB. ATTeHtoaLMna.  TpaHCKpUMNuMa Yy  3yKapuor.
dykapuoTtmyeckme PHK- nonnMepasbl 1 X GyHKUMK. CTpoeHmne npomMmoTopa. Coopka
MHULMATOPHOIro KOMMJieKca. TpaHCKPUMNUMOHHbIE daKTopbl. BenkoBble MOTUBDLI,
y3Haouwme OHK. MpoueccmHr PHK 1 cBA3b ¢ TpaHcKpunumen. KanmpoBaHMe 1 ero
OYHKUMKW. MexaHM3M  CcnfamcuHra. MexaHusMm K Buonormdeckasa @yHKUUSA
anbTepHaTMBHOIO CrnilancuHra. MNonunageHunnmnpoBaHue % TepMMHaLUa
TPaHCKpUNLUUNA.

Tema 2.1.5. BuocuHrtes 6enka.

CTpoeHne pumbOCOMbI MPOKAPMOT WM 3yKapuoT. CUHTe3 KM npoueccuHr pPHK vy
MPOKAPUOT M ayKapmoT. Aapbliko. TPHK. C1MHTE3 1 npoueccuHr TPHK. AMmnHoaumn-
TPHK-CMHTETa3bl. MexaHM3M  peakummnm U NpUuHUMNnbl  KOHTponda. CTragum
2NOHraUMOHHOIro umkna. MHnumauma y npokapumoT:. RBS, dopmunmetmoHmnn-tPHK.
dakTopbl UHUMUMALMK. WVHUMUMALMA Yy DYKAapMUOT:. pPOosb K3ana, MNoNn(A)-XBOCTa,
MexaHM3M CKaHMPOBaHWA, daKTopbl MHULMAUMKU. BHYTPEHHME CaWTbl MOCanKM
prnbocoM. TepMuUHauma TpaHcnaummn. CuHTes 6enKoB Ha rpaHynsgpHom MNP, SRP-
yactmua. CMHTE3 6eNKoB C TPpaHCMEMbBpPaHHbIMKM oMeHaMM. CUTHaMbl TOKanM3aumm
6enKoB.

Paspen 2.2 300510rms N03BOHOYHbIX

Tema 2.2.1. XapaKTepuUCTUKa NO3BOHOYHbIX. BecueniocTHble.

Mogtnn  lo3BoHoYHbIe  (Vertebrata). Twunbl  KIAaCCUPUKALIMOHHbBIX  CUCTEM.
Knaccndumkauma no3BOHOYHbIX. [loaTun BecyentocTHble (Agnatha) wm nogTtun
YentocTHopoTble (Gnathostomata). OcHOBHble 0OCOBEHHOCTM MnoaTunoB. [loaTmn
BecuentocTHble. OCHOBHble  aHAaTOMUYecKMe  OCOBEeHHOCTUM  BecUentoCTHbIX.
CoBpeMeHHble MpeacTaBUTENN: MUKCUHBI U MUHOTW. MIckomaeMble npencrtaBuTenm
H6ecyentocTHbIx. OCHOBHble MpeacTaBuUTenn LWMTKOBbLIX (Ostrocodermi). Bo3aMoykHas
3BOMOLMA LWMTKOBbIX.

Tema 2.2.2. YenocTHOpoOTbIE. Pbi6bl.

Moaotmn  YentoCTHOPOTbIE.  DBOMIOUMA  YetoCTHOPOTbIX, [laHUMpPHbIE  PbiObl
(Placodermi). OCHOBHble OCOGEHHOCTM [OPEeBHWX LWUTKOBbLIX pPbib. CpaBHeHMe
MCKOMAEeMbIX K/1aCCOB WM COBPEMEHHbIX pblb. CoBpeMeHHble XxpslleBble pPbibbl
(Chondrichthyes). OcHOBHble OCOBGEHHOCTU XPSALLEBbIX PbI6. MNacTUHOXabepHble
(Elasmobranchii) 1 uenbHoronosble (Holocephali) — OCHOBHble CcOBpPEMEHHbIe
npeacraBuTen XpsauweBbix pblb. OCHOBHble MpeacTaBUTeNnn U cpefbl OOUTAHUA.
KocTHble pblbbl (Osteichthyes). MpuMUTUBHbIE BbiMeplune dopMbl — AKaHToOUM
(Acanthodii). OcHOBHble aHaTOMUYeckme oCOBEeHHOCTU, XapaKTepHble O/9 KOCTHbIX
pbl6. MponCXOXXAEHME KOCTHbIX Pblb. YMNPOLWEHHOE POOOCTOBHOE OPEBO KOCTHbIX
pbl6. [logpasgeneHse Ha nydenepbix  (Actinopterygii) K1 nonactenepbix
(Sarcopterygii). OCHOBHble NpencTaBUTENM Nydenepbix. IckomaeMble NpeacTaBUTeENm
— ManeoHnckn. CoBpeMeHHble rpynnbl KOCTHbIX PblO: XpAalleBble raHOMAObl, KOCTHbIE
raHoWObl, KOCTUCTble pPblbbl. OCHOBHbIE MpeacTaBuUTeNnn 3Tmx rpynn. MpouBeTaHme
KOCTUCTbIX Pblb6 Kak 3anor ycrexa cyLllecTBOBaHUA YyenoBedecTBa. Jlonacrtenepsble.
OcCHOBHble Trpynnbl: ABoAKoAbILLALWIME U  KUCTenepble pPblibbl. HEeBO3MOXHOCTb
MOMTHOIO COMOCTaBEHMA MPU3HAKOB TAaTUMEPUUN M OPEBHUMX MPEOKOB YETBEPOHOMMX.
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Tema 2.2.3. Bbixop MO3BOHOYHbIX Ha cywuy. AMPnbumm.

CTpYKTypHble 1 &YHKLUMOHANbHbIe M3MEeHeHUa Mpu Bbixode Ha cywy (obuiaa
NOrMKa). 2DBOJIOLMOHHOE poaocnoBHOoe ApeBo amMdumbuin. OCHOBHble Tpynmnbl
MCKoMmaeMblXx amMdumbuim: ToHKoMo3BOHKOBble (Lepospondyli), J1abUpUHTOOOHTbI
(Labyrinthodontia), AHTpako3aBpbl (Anthracosauria). CoBpeMeHHble aMdunbunm ms
rpynnbl Lissamphibia. OcobeHHOCTM coBpeMeHHbIx aMdubuin. BecxsocTtblie (Anura),
be3Horme (Apoda) m xBocTatble (Urodela). AHTpako3aBpbl Kak MpenkoBad Mo
OTHOLLUEHMUIO K PENTUAMAM Fpynna.

Tema 2.2.4. AMHUOTbDI.

PenTuanm Kak nepBble nNpeactaBuTen aMHMOT. OCOBEHHOCTM aMHMOTUYECKOIO
anua. gnuesble 060104k, PogocnoBHoe ApeBo penTUnmii. NMpuMmMTUBHbIE penTUInm
— KoTnno3aBpbl (Cotylosauria). OcobeHHOCTU CUCTEMATUKMN PEeNTUNMM, CBA3aHHbIE C
HaIMYMEM U PACMONOXEHUMEM BMCOYHbIX Oyr: aHamcuabl, gMancuabl, CMHANCUAbI,
aBpuancuabl. Yepenaxm (Testudines). OcobeHHOCTM W aganTauUUKM  4dYepenax.
MPUMUTUBHbBIE YepPTbl Yepenax. BoiMepLume penTuiamnm: MXTUMO3aBPbl, N1e3103aBPbI U
poOcTBeHHble dopMbl. JlenmnpgosaBpbl (Lepidosauria) — npeobnapatolwlasa rpynna
penTuUNMM Ha cerogHAWHMM peHb. OCHOBHble MPeAcTaBUTENM COBPEMEHHbIX
penTUNUn. MaTrepmsa Kak ogHa M3 NPUMUTUBHBLIX PENTUMUN — XUBOE MUCKOMaeMoe.
OTpan YewywmyaTble (Squamata). 3Men M auepulbl, OCOBEHHOCTU 3TUX FPYMM.
PenyKkumsa KoHeuyHocTen y aulepul,. Nogknacc Apxo3aBpbl (Archosauria). NpegkoBad
rpynna apxo3aBpoB: TeKoOoHTbl (Thecodontia). Kpokoaunbl M anamMratopbl Kak
CUNbHO MOOMDULMPOBAHHbIE apxo3aBpbl. [TMLETa3oBble U ALlEpPOTa30Bble
OMHO3aBpPbl (MTepo3aBpbl Kak neTatowme pentmnmm). NMpuMmnTMBHbIE 3BEPOMNOA0OHbIE
penTunmn (moaknacc Synapsida).

Tema 2.2.5 MnekonuTatlLime.

MNpouncxoxgeHme MNeKonuTatowmx. Me3o30oMcKkMe MekonuTarlme. BOOLMUSA
Prototheria wn Theria. [lepBo3Bepun (Prototheria), oTpdan OpgHonpoxogHble
(Monotremata). Ocob6eHHOCTM OQHOMPOXOAHbIX KaK MPUMUTUBHbBIX M1EKOMUTAIOLLMX.
MNpencraBuTeNn ogHOMPOXOAHbIX. [lpMUTUBHbIE 3Bepu: Theria. CyMuaTble
(Metatheria) 1 lNnaueHTapHble (Eutheria). CymMuaTtble MnekonuTaroLlMe, OCHOBHbIE
0COBEHHOCTU M coBpeMeHHble npeactaBmuten. OCO6eHHOCTM BUONMOrnKM CyMUyaTbIX U
nx reorpaduryeckaa nNpmeaska. MNnaueHTapHble MnekonuTatowme. OCHOBHbIE YepThl
CTPOEHUSA NNaueHTapHbIXx. COBpeMeHHbIe CUCTEMbI M1aLEHTAPHbIX MIEKOMUTAIOLLMX.
MonekyndapHaa W  ManeoHToNnoro-reorpadmyeckass CcUCTEMA  COBPEMEHHDbIX
MnekonuTatowmx. OCHOBHble OTpPAAbl MALEHTAPHbIX MEKOMUTAOLWMX. 3yOHble
dopMynbl MaeKonmuTaroLWmMx 1 dopMa Yepena. MNpucrnocobneHme MAeKonmMTaroLWmMX K
MUTaHWIO PA3NNYHbIMK GOPMaAMK MULLM.

Tema 2.2.6. MTuubl.

MpouncxoxoeHne nTULL oT rpynnbl ALLEepPOTa3oBbIX
apxo3aBpoB. [laneoHTonorMyeckme HaxoOKKM MCKoMaeMblX «MTuLy». CoBpeMeHHasd
cucTeMa  Knacca ntuy.  BeepoxsocTble u  AuwepoxBocTble.  [lpencraBuTenm
BeepoxBocTbix: 3ybacTble, OpeBHeHebHble U HOBOHEGHble. OCHOBHble OTPAAbI
apeBHeHebHbIX: Kneu, My, THamy, HaHay, CTpaycbl, 2nNMopHMChl, Moa. OCHOBHble
oTpanbl HOBOHEOHbIX: OatnoobpasHbie, TpybKoHOChIE, PakLeobpasHble,
NoraHKkoobpa3Hble, [arapoobpasHble, XXypaBnu, [yceobpasHble, [oneHacTble,
PyXaHKoObpa3Hble, MennkaHoobpasHble, Kypoobpa3Hble, MUHIBUHDI,
®nammHroobpasHbole, CoBoobpa3Hble, CoKonoobpasHble, Fonyb6eobpasHble,
Kykylikoob6pa3Hble, CTpukeobpasHble, KyKylLiKoobpasHble, BopobbeobpasHble.
MNonet Kak 6uonormnyeckoe ¢BneHMe. TUMbl KPbIMbEB Y PA3NMMNYUYHBIX >XUBOTHbIX.
MNpoucxoxgeHwe noneta y ntuu. lNpucnocobneHma ntuy, K nonety. OrpomMHoe
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pa3Hoo6pa3me nTny Kak rmpnMep 3BOTOLLMOHHOIO I'Ipl/ICI'IOCO6J'IeHl/IF| K Pa3/TM4YHbIM
YCnoBuMAM cpebl.

Tema 2.2.7. DyHKLMOHa/IbHAas aHaTOMMS MO3BOHOYHbIX YXUBOTHbIX.

CkeneT MO3BOHOYHbIX. TWMbl KOoCTeW. Bo3HMKHOBeHMe ckeneta. OceBOM cKeneT.
BucuepanbHbll  ckeneT. XabepHble Oyru y pblb. TmnoTe3a obuwero npenka
MO3BOHOYHbIX, OCHOBaHHAaA Ha Pa3BUTUK XabepHbix Oyr. BucuepanbHbi ckeneT y
XPALWEBbIX M KOCTHbIX Pbl6. DBOMOLMA YETIOCTHOM M MOOAbA3bIYHOM OYT Y Pa3IUUYHbIX
YKMBOTHbIX. 3y6bl. [MpouncxoxaeHme 3y6HOM CUCTEMDbI, COLLHMKOBbIE 3yObl. 3y6bl y aky/l.
3y6Haa cuctemMa penTunmin. AnbBeonspHble 3y6bl. 3yObl y COBPEMEHHbIX penTunmnin.
3y6Haa cuctemMa MnekonuTarowmx. 3ybHble dopMynbl AN PA3MYHbIX OTPSOO0B
MnekonuTatowmx. MoTepsa U penykuma 3y6oB. [bixaTenbHada cuctema. CTpoeHue
nerkoro nNTuL, WU MNekonuTatowmx. BpoHxn, napabpoHxun, anbBeosnbl. Bo3gyliHble
MelWkn y ntmy. OuadparMa mu npouvcxoxgeHune amadparmMbl Yy MIEKOMUTAIOLLMX.
CTpoeHue abixaTenbHbix NyTen. FopTaHb, Tpaxed. HMXHAA ropTaHb y ntuu. O6Lwmm
nnaH  CTpoeHua  MULLEeBAPUTENbHOM  CUCTEMbl  MO3BOHOYHbLIX  YXMBOTHbIX.
BbloenutenbHasa cMcTteMa No3BOHOYHbIX. [TponcxoxkaeHve BblOeNMTeIbHOM CUCTEMDI
Yy MO3BOHOUYHbIX. Pa3zBuTHe HedpoHa Kak [oKa3aTeIbCTBO OOLLHOCTY BblAeNUTENbHOM
CUCTEMbI YXMBOTHbIX. [OnoHedpoC Mo3BOHOYHbIX. [lpoHedpoc, Me3oHedpoc,
MeTaHedpoc. TUMnbl HePPOHOB. DBOMOLMSA BblASNUTENbHbIX MPOTOKOB Y PA3/NYHbIX
MO3BOHOYHbIX XMBOTHbIX. BonbdoB 1M MionnepoB KaHasbl y MO3BOHOYHbIX. 3aKnaaKa
nona. MpouncxoxxaeHne 1 pasBUTHE NOMOBbIX OPraHoB. NonoBble MPOTOKW. PasBmuTme
MOMOBOM CUCTEMbl Y aMHMOT. Kroaka M eé npousBoaHble. Hapy>kHble MonoBble
opraHbl. CepaeyHo-cocyamctasa cuctema. OCHOBHbIE KPOBETBOPHbIE OpraHbl. TUMbI
cocynoB. ApTepuanbHaa cucTeMa NMo3BOHOYHbIX. YKabepHble apTepui MO3BOHOYHbIX.
OCHOBHble TyMOBMLIHbIE apTepun. BeHo3Has cuctema. KapaowHanbHble BeHbl,
3BOJIOLMA BEHO3HOM cucTeMbl. BopoTHble cucTembl. Cepaue. 3aknagka cepaua B
aMbpumoreHese. 2Bonouma cepgua. Cepgue pbld, amModubun, penTunun, nNTuL,
MnekonuTatowmx. CpaBHUTENbHAs aHaToMua ceppedHor  cucTembl.  Kpyrum
KpOBOOOPALLEHMNS Y MO3BOHOYHbIX.

Paspen 3.1 BuoxnmMmua

Tema 3.1.1. OcHOBbl 6MOXMMUMN.

CTpoeHMe opraHunyeckmnx BellectB. OCHOBHble QyHKUMOHAMbHbIE TpPynnbl B
OpraHMyeckom  XMMUKU.  KUCMIOTHO-OCHOBHbIE  peakuMn U OKUCIUTENbHO-
BOCCTAaHOBUTENbHbIE peaKkumn. KodepMeHTbl U  aKTUBUPOBAHHbIE MeTabonmThbl.
KodepMeHTbl B OKMCAMTENbHO-BOCCTaHOBUTENbHbIX peakumax: NAD+, NADP+, FAD,
nunnoesadq kucnota. ATO 1 gpyrme Makposprmyeckme BeLlecTsa.

Tema 3.1.2. DepMeHTbI.

CBomcTBa W O0OWMM NnaH CTpoeHus depMeHToB. HoMeHKknatypa depMeHTOoB.
KodepMeHTbl. KnHeTuka ¢epMeHTaTUBHOIo KaTanumsa. YpaBHeHUMe Muxasnuca-
MeHTeH. NpadmK 3aBUCUMMOCTU CKOPOCTU peaKkuUMM OT KOHLEeHTpauum cybcTpaTa.
KOHKYpeHTHOEe U HEKOHKYPEHTHOE UHIMBKMpoBaHMe.

Tema 3.1.3. MeTa6onmsm yrnesonos.

Ncrnonb3oBaHMe T[NIOKO3bl B K/eTKe. 3anacaHuve T[foKOo3bl — [JIIOKOHeoreHes.
PacwenneHune rnwkosbl. [NuMkonm3. Jlokanusauma  rnKonmMsa B KIETKe.
NoaroToBUTENbHAA U SHepreTuyeckas Ctaanmn. HepreTUYecKnin BbIXod rMnKonmsa.
OanbHenwasa cyobba nupyBaTa: oKMUCIeHMe 0o auetun-KoA, nepeaMmHMpoBaHme B
anaHWH, KapboKcuUnMpoBaHue, 6poxkeHue. Perynauma rnvkonusa. BpoxeHue.
CnmnpToBoe WM MOMNOYHOKMCIOEe 6poxweHune. [NoKoHeoreHes. Ob6paTuMble U
HeobpaTMMble peakuuMun TrNMKonm3a. Perynauma rMuKonmsa v rioKoOHeoreHesa
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MHCYNMHOM % FNOKaroHOM. MNeHTO30dpOoChaTHbIN nyTb.  Jlokanmsauus
neHTo30docdaTHOro Nyt B Kretke. O6LWMn 0630p peakum neHTo3odpocdaTHOro
NyTW: OKUCNUTENbHAA CTaaug, cTaausa neperpyrnnmupoBOK. DHEPreTUYEeCKMi BbIXOL,
neHTo3odochaTHOro nNyTn. CBA3b MeXXAy MMKOMIN30M M NEHTO30POCPATHLIM MyTEM.
Ncnonb3oBaHMe NeHTo30pocdaTHOro Nyt ONga noayyeHMUs NeHTos, 4aa nonyvyeHmsa
NADPH. ®usmonormyeckas posb neHTo30dochaTHOro nyTu.

Tema 3.1.4 MeTabonusm nMNuMAoB.

KaTabonmam nunmnaos. JTokanmsaumna nMnonmsa n 6eta-oKUceHna B KeTke. Jlnnasbl.
AKTUBaLWS XXMPHbIX KMCMOT, aunnkodpepmeHT A. KapHUTUH 1 ero pofib B TpaHCMopTe
YUPHbBIX KMCMOT B MUTOXOHOPUK. [NocnegoBaTeNbHOCTb peakumi 6eTa-okMcneHus.
DHepreTMyecKMm BbIXod OKUCEHUS XXMPHbIX KUCOT.

Tema 3.1.5. MeTab601M3M aMUHOKUCIIOT.

O6bMeH 6enkoB. MNyTn UCMoNb30BaHMA aMUHOKUCIOT B TKaAHAX. A30TUCTbIM GanaHc.
MNposBneHna 6GenkKoBOM  HeOgoOCTAaTOYHOCTW.  PeaKuun  TpaHCaMUHUMPOBaHWMA
aMUHOKMCMOT. PeaKkuun [Oes3aMuMHUpoOBaHUA aMuHokucnoTr. O6MeH aMMumaka.
OCHOBHbIEe UCTOYHUKM aMMMaKa B KreTKax. Peakumm obe3BpeXrBaHUA aMMMaKa B
TKaHax. Lnkn ModeBUHbI. CUMHTE3 3aMeHUMbIX aMUMHOKWCNOT. HacneacTBeHHble
HapylLleHna obMeHa peHUnanaHmHa 1 TUPO3MHa: eHUNKETOHYPUS, ankKanToHypua,
anbOUHU3M.

Tema 3.1.6. Liukn Kpe6ca.

OkumcneHne nupyBaTa. CTpoeHme kKodpepMeHTa A. [lMupyBaToernaporeHasHbin
KOMMMeKc. Jlokanusauma nupyBaTOermgporeHasHoro KOMIlekca B KIETKe.
NocnepoBaTenbHOCTbL  peakuni, depMeHTbl U KodepMeHTbl, ydacTBylollMe B
nony4yeHunm auetun-KoA. Linkn Kpebca. YuyacTtue B kaTabonmame. JTokanmsauma LnKna
Kpebca B KkneTke. DTanbl LMKNa Kpebca M OCHOBHble peakuun. DHepreTUdeckmni
Bbixof. Benocunen Kpebca. Ponb UMkna Kpebca B CMHTE3e aMUHOKUCIOT U APYyrix
coegnHeHunN.

Pasnen 3.2 BoTaHUKa BbICLUUX PaCTEHUN

Tema 3.2.1. KneTKn U TKaHU pacTeHUN.

KneTouyHaa cTeHkKa: CTpoeHMe U OYHKLMMN, CUHTE3 KOMMOHEHTOB, TUMbl KIETOYHbIX
CcTeHOoK. OcCOBGeHHOCTM pacTUTenbHbiXx MeMbpaH. [nactuabl:  pa3Hoobpasue,
dopMmpoBaHMe, dyHKUMK. CTpoeHMe XxnoponniactoB. Bakyonu: Buabl, GyHKUMW,
dopMmMpoBaHMe. PacTutenbHble TKaHW. Knaccudukauma pacTUTENbHbIX TKaHEWN.
O6pazoBaTesibHble TKaHW: Knaccudmkaumm (no MPOUCXOXKOEHMUIO, no
PACMOMTOXXEHMWMIO), XapaKTepPHble 0OCOBEHHOCTU KNETOYHOIO CTPOEeHUA. AneKc nobera m
KOPHSA OBYOOMbHbIX, OOHOLOMbHbIX, CMOPOBbLIX PACTEHUIN: OTIUMYUTENbHbIE YepPThl,
30HaNbHOCTb. Teopun CTpoeHMa anekca nobera (Teopma TrMCTOreHoOB, MOAENb
«TYHUKa-Kopnyc», Teopua PDocTepa). BokoBble MepucTeMbl (bennoreH M Kambui).
NOKpOBHble TKaHW. Knaccudukaumsa, pacrnosioxeHme B Tese pacTeHusa, obuime
0COBEHHOCTU CTpoeHUs. NepBUUHbIE MOKPOBHbIE TKaHU. dnunaepmMa. OcobeHHOCTU
CTPOEHUSA 3NMAEPMbI 3M1aKoB. CTpPOoeHUE 1 KMacCMPUKaLUA YCTbMYHbBIX arnmnapaTos.
MexaHWM3Mbl  perynaumm OTKPbITUA  YCTbMYHOWM  Wwenu. [unpatogbl. Benamen.
BTOpUYHbIE M TPETUYHbBIE MOKPOBHbIE TKAHWU. MexaHMYecKne TKaHU: Knaccndpmrkauma,
pacrnono)keHune B Tene pacTteHus, oblime oCoOB6eHHOCTU CTpoeHUuda. CKnepeHxmMma:
CTPOEHME BOJMIOKOH, pa3Hoobpa3me cknepenn. KonneHxmma: OoTNMYnUTENbHbIe
ocobeHHOoCTH, knaccuodukauma. NMpoeoasauime TKaHW. AMonnacTHbIM U CUMMMIACTHbIN
BMObI TpaHcnopTa. Kcunema 1 dnoama: knaccmbukaumsa, CoOCTaBnatolmMe 3N1eMEHTHI,
0COBEHHOCTU CTPOEHUA. DBOOLMA NMPOBOASALLMX dneMeHToB. OYHKLMOHMPOBaHME
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MNPOBOAALLMX S/1EeMEHTOB (3arpy3ka v pasrpy3ka). OCHOBHble TKaHW. XTOpeHXMMa
(cknagyaTtbil  Me30DUNI  FoNoCeMEHHbIX PACTeHUI, aCCUMUMATOPbI  CMOPOBbIX
PacTeHMIn), aspeHxMMa, 3aracarollas M OCHOBHAs MapeHxuMbl. CeKpeTopHO-
BblAenuUTeNbHble TKaHW. HekTapHukK. npgatodbl. KpUCTannioHOCHble, crin3eBble,
MacnsaHble KNeTKW. MneyHmnkK. 3anacatolme TKaHW. Knaccuoumkaumsa 3anacatoLlmx
TKaHeW. Buabl 3amacHbIX BeLeCcTB, CMoCcobbl MX 3arMacaHMsa U pacnonoyeHue B Tene
pacTeHms.

Tema 3.2.2. BeretaTUBHbI€ OpraHbl pacCTeHUN.

KopeHb. Mopdonorma KopHA. TMMbl KOPHEBbLIX cucTeM. MopdodyHKLIMOHANbHbIE
30Hbl KOpHA. CTpoeHMre 1 OYHKLMKM KOPHEBOro 4exnimka. MeTamMopdo3bl KOPHS.
CUMBUMOTMYECKME U3MEHEHUA KOpHeW. AHaToMUa KOpH4A. [MepBUYHOE CTpoeHue
KOpHA. OCOBEHHOCTU CTPOoEHUA U QYHKLMOHUPOBAHUSA 3HO0AEPMbI Y OAHOOONbHbIX
M OBYOOMbHbIX pacTeHun. [lepexonq K BTOPUYHOMY cCTpoeHuto. OcobeHHOCTU
BTOPUYHOro cTpoeHua kopHa. Ctebenb. Mopdonorna ctebna. BetBneHue u
HapacTaHue, UX TUMbl K BUONOrnYeckoe 3HaveHne. MeTaMopdo3bl Nobera. AHaTOMUS
cTebna. Ctena: pazHoobpasume n knaccudbumkauma cten. CtendapHaga Teopua. CTpoeHume
cTebna ABYOOSbHbIX WM OOHOOOMbHbIX pPacTeHUN. BTopuyHoe yToruleHune cTtebnq.
Bo3pacTHble M3MeHeHUsa BTOPUYHOWM AOpeBeCUHbl U BTOPUYHOM Kopbl. CTpoeHue
cTebna xBolwen 1 nnayHoB. JTucT. Mopdonormna nucta. CTPYKTYpPHbIE KOMMOHEHTHI
nncta. DopMaumm NUCTbeB. FeTepo- 1 aHU30DUNNUS, UX BUOoNorMyeckoe 3HadveHue.
dumnnotakcnc UM NMcToBad Mo3amka. MeTamMopdo3bl nmMcTa. AHaTOMUS  NMCTa.
CTpoeHMe nmcTa ABYAOMbHbIX, OOHOAOMbHbIX PacTeEHMN. AHAaTOMUYECKOe CTpoeHMe
nnctoBon nnactmHkM C3-, C4- n CAM-pacteHun. Jluctomad, ero MexaHusm u
ouonormyeckoe 3HadveHume. OCOBEHHOCTM aHaTOMUU JIUCTbEB T[ONOCeMeHHbIX
pacTeHnn. MNouka: pa3Hoobpa3me CTPOEHMA U PACMNONMOXKEHUSA MOoYeK.

Tema 3.2.3. FeHepaTUBHbIE€ OpraHbl pacCTeHUN.

LIBeTOK. 'mMnoTe3bl MponCXoxaeHusa uBeTka. Mopdonorma upetka. OKOMOUBETHUK,
aHaopouen (MmMKpocrnoporeHes N GOPMUPOBAHUE MYXCKOIro rameTtodumTa), rmHeLemn
(cTpoeHMe cemMAaszayaTKoB, MEeracnoporeHes M pPasBUTUE YXEHCKOro ramMetodpuTa).
MPUHUMMbI cocTaBneHma ©&opMynbl WM OMarpamMmbl  UBeTKa. Knaccmdmkauma
couBetnn. OnbineHne. OcobeHHOCTM OMIOAOTBOPEHUNA, pPa3BUTME 3apodbllla U
aHpgocnepMma. MNnoa. Mopdonorma nnoga. Knaccndmkaumm Nnnogos (ectecTBeHHad, Mo
TNy r’MHeLues). PacnpocTpaHeHMe Na1ogoB.

Tema 3.2.4. MpoucxoXXaeHue BbICLUMX PAaCTEHUM U SBONIOLUA apXenacTUAHbIX.
Cneumanmsauma XxnoporsiactoB. [epoHTonMIacTbl, aMWUAOMIacTbl, XPOMOTMJIACTbI.
BbIxon pacTteHmm Ha cylly. NMponcxoxxgeHmne XU3HeHHOro LnMKa BbICLUMX PacTEHMMN.
Moxoobpa3Hble Kak MnapaduneTmdeckaa rpynna. PazHoobpasve MOoOxXoobpasHbIX.
MNeYeHOUHMKKM, AHTOLEepOoTOBble, HacTodaume MxMW. YCTpOWCTBO criopoduTta M
raMeTodmTa Yy MOXOOOpPa3HbIX. YCTPOMCTBO aHTEPUOMEB U  APXErOHMEB.
CnepMaTo3oma MOXO0Bpas3HbIX.

Tema 3.2.5. CocyaucTtblie pacTeHuUs.

CocTtaB rpynnbl. MIckonaemMble cOCcyauCTble pacTeHMs. [poncxoxageHmne cocygmcTom
CUCTEMbI Yy  BbICWUMX pacTeHUn. Lycopodiophyta wnu TnayHoobpasHbie.
COBPEMEHHbIV COCTaB rpynnbl NAayHOBMAHbIX. JINCTbA NNayHOBUAHbBIX. YXM3HEHHbIN
UMKA  MAayHOBMAOHbBIX, YCTPOMCTBO ramMetodmta M crnopodmTa. PasHoobpasme
M1ayHOBUOHbIX: cenarmHennosble, MOMYLIHMKOBbIE. Pteridophyta nnm
MNanopoTHMKoobpa3sHble. COBPEMEHHbIM CcocTaB rpymnnbl. MU3HEHHbIN  LUWKIT,
YCTPOMNCTBO rameTtodmTa 1 cnopodumta. CnopaHrmm: 1eNTOCMOPaAHIMK U 3YCMOPaHI 1.
PasHoobpasme MnanopoOTHMKOOOPAa3HbIX. XBolleBuaHble. COBPEMEHHbI COCTaB
rpynnbl. XXU3HEHHbIN LUKMKA, YCTPOMCTBO raMeTtodmTa M crnopoduTa. YCTPOUCTBO
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cTeslbl XBOLLIEW. MckonaeMble I'IaI'IOpOTHl/IKOO6pa3HbIe, nponcxoxgeHme
rosfloceMeHHbIX.

TeMa 3.2.6. CeMeHHble pacTeHus.

CoBpeMEHHbIM CcocCTaB rpynnb: roNIoCeEMEHHbIe % MOKPbITOCEMEHHbIE.
MNponcxoxageHme  CeMeHHbIX  pacTeHuW. [onoceMeHHble  (Gymnospermae).
YCTponcTBO raMeTodumTa U CNnopodmTa Ha NpuMepe XBOMHbIX. COBPEMEHHDbIN COCTaB
rpynnbl: TMHKIOBble, LMKaOoBble, XBOMHbIE. [1paronoceMeHHble KakK MCKoMmaemas
rpynnmMpoBKa. MpowncxoxxaeHue MOKPbITOCEMEHHbIX (Angiospermae).
MNMpouncxoxageHme 1 3BontoLMA LUBETKA. YKM3HEHHbBIM LMK, CTPOEHME raMeToduUTa U
cnopoduTta. [OBOMHOe  onnogoTBopeHue. TKaHWM  33apOoAblleBOro  Mellka.
CoBpeMeHHas cucTteMaTMKa LBeTKoBbIX pacteHun (APG). Magnoliidae, Rosidae,
Ranunculidae, Asteridae, Monocots. CocTtaB rpyrrmn, OCHOBHblE CeMENCTBA.
OaHogonbHble U AByAONbHbIE. MpucrnocobneHmre pasnmMYHbIX LIBETKOBbIX PAaCTEHUIN K
OMbINTEHUIO U OMNNTOAOTBOPEHMIO.

Paspen 4.1 AHaToMuUs U PU3MONOIruUs YenoBeKa

TeMma 4.1.1. OnopHo-ABUraTesibHasaA cucTema.

CTpoeHMe KocTen, rucrtonorma. Knaccmobukauma Kocten. CTpoeHme cKefneTa
yenoBeka. OCoBeHHOCTM CKefleTa YenoBeKa B CBA3M C npaMoxoxgeHmem. OTnmyma
MY>XCKOFO W >»XEHCKOro ckeneTa. Pa3BuTue KocTeW, ckeneT pebéHka. CTpoeHue
CKENETHbIX U rNagkmMx Mbliwl, OCHOBHble rpymnnbl MbiwLl., DU3MONOrMA CKeNeTHOM
MblLULbl. POCT KOCTEN B O4NIMHY M TONLWMHY. CoeanHEHUA KOCTEN, UX KTaccudmKaums.
CTpoeHMe MblLLeYHOro BOMOKHa M capkoMepa. MexaHU3M MbIlLeyYHOro cCoKpalleHma
M paccnabneHms. Perynauma paboTbl MblLLLL

TeMma 4.1.2. NMnweBapuTenbHasa cucTemMa.

Ponb nuWeBapUTENbHOM CUCTEMbI B 0OMeHe BellecTB. CTpoeHue un PyHKLUMU
MULLEBAPUTENIBHOM CUCTEMbI, ee pa3BuTMe. PaboTa opraHoB MNuULLEBapPeHUs.
CTpoeHune 3yboB. O630p NULLEBAPUTENbHbLIX Yenes. lNuuieBapeHue B POTOBOM
MOMOCTU, YKenyaKe, TOHKOM UM TONCTOM KULLEYHUKE. DTamnbl N TUMbl NULLEBAPEHUS.
MoHatne o MOJSIOCTHOM % NPUCTEHOUYHOM nuieBapeHmn.  AHatomMumqa
MYLLEBAPUTENDBHbIX Xenes, X GYHKUMN. Ponb obMeHa BELLECTB M SHEPTMKn. HepBHO-
rymMopanbHasa perynauma nmeBapeHuns.

TeMma 4.1.3. ibixaTe/ibHaA cuctema.

AHaTOMUSA BEPXHWX OblXxaTefbHbIX NyTen, KX OYyHKUMKW. [O10CcCoBOM  amnmnapar,
3BYyKOObOpa3oBaHue. Jlerkme, Ux pasButune, CTpoeHme 1 GyHKLUMK. [a3006MeH B Nerkmx
N TKaHax. AnbBeonbl. CypdaKTaHT. [1neBpa, mneBpanbHada NonocTb. [NoHATME aumHyCa.
DYHKLMW Pa3nnYHbIX OPraHoB AblXaTellbHOW CUCTeMbl. MexaHM3M BOOXa U Bblgoxa.
Tunbl ObixaHua. CninpomMeTpud. HopmanbHbie nokas3atenn GYHKLUUMKM BHELUHEro
ObIXaHUA, nx obcy>aeHne 1 oueHka. MIckyccTBeHHoe OblxaHue.

TeMa 4.1.4. BbigenutenbHasa U NosioBass CUCTEMBbI.

CTpoeHuMe nodek 1 ModeBbiBoaaLmMx nyten. CtpoeHme HedpoHa. KpoBocHabxeHne
noyek. MoyeobpasoBaHMne. OCOBEHHOCTU ceKpeLunn, peabcopbLmnm B pPasnmUHbIX
oToenax HedpoHa. HewnporymopanbHasa perynauma ModyeobpasoBaHUa U
MoYeoTaeneHus. CTpoeHume nonoBom CUCTEMBbIL. dunsmonorua noyek.
HemnporymopanbHasa perynauma modyeobpasoBaHMa 1 ModeoTaeneHma. Pusmnonorma
MOSIOBOM CMCTEMbI. MeHCTpyanbHbIM LMK, PazButme 1 poxageHue nnoaa.

TeMma 4.1.5. CepaeyHo-cocyamuctasa cucrtema.
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CTpoeHuMe cepaua 1 cocynoB. LiMpkynauma kposum B cepgue. NaTtonornm kKianaHoB
cepaua M MX BAMAHME Ha reMoaunHamMuky. MHPapKT Mmokapga. CepaeyHbln LK.
MNoTeHuMan oencrema. ABToMatna cepaua. HemporymMopanbHaa perynauma paboThbl
cepaua. MoHatme 3IKI. Cocynobl, Kpyrn KpoBoobpalleHuda. BHyTpeHHAs cpena
opraHmamMa. CoctaB nna3smbl. CTpoeHne n GYyHKLUMKU 3PUTPOLMTOB, TPOMOOLMTOB,
nemkoumToB. Npynnbl kpoBu (ABO, Rh, Kell) n nx onpeneneHue. Natonormm cUCTeMbl
KpOoBU. UMMYHHbIN OTBET. IMMYHUTET 1 ero Buabl. PeweHune 3agad no CCC.

TeMa 4.1.6. HepBHada U SHAOKPMHHAA CUCTEMbI.

HepBHaqa TKaHb, CTpoeHUe HenpoHa. CMHamnc. AHATOMUSA CIMHHOIO Mo3ra. [oToBHOM
MO3r, OTAEeNbl U YHKUMK. BereTtaTmBHasg HepBHaa cuctemMa. CpaBHeEHUE ryMopanibHOM
M HepBHOM perynaumn. Bumabl ryMopanbHOM perynaumm. MexaHm3Mbl O0encTBus
FOPMOHOB. WMepapxuyeckmm MNpUHUMM  YCTPOMUCTBA 3SHOOKPUMHHOM  CUCTEMDI.
FmMnoTanamMo-rmnodmsapHaa cuctema, dpmsmonorma ee pabotbl. O630p OTAENbHbIX
SHOOKPUHHbBIX Yene3 M HapyleHnsa mx paboTbl. CHTE3 ropMoHOB. Bronormnyeckume
noTeHumanbl. NoTeHUMan NOKOA MU MoTeHuMan gencremsa. CyMmMaumsa noTeHumanos.
PednektopHble ayrn. [lopaxeHme npoBogHMKoB. [loHATMe 23, OCHOBHblE
aHanM3aTopbl — 3PUTENbHbIN, CMYyXOBOW, BKYCOBOMN, OOOHATENbHbIN. KOXKHble
peLenTopbl.

Pa3pen 4.2 Buonornyeckoe pasHoo6pasue

TeMa 4.2.1. BBeaeHMe B COBPEMEHHYIO CUCTEMATUKY XXUBbIX OPraHU3MOB.

Trnbl BGUONOrMYECKMX cUCTEM. [POoKapUMOTbl U DYKApPMOTbl. TPU OOMEeHa »XM3HWU.
OcobeHHOCTV apxen U aybakTepui. MNMpoucxoxkaeHre 3yKapuoT, KOMbLO XMU3HWU.
TpaouuMoHHaa cucTeMaTMKa WM OCHOBHbIE LIAPCTBa 3YKapWOT, YNOMWMHaeMble B
LLIKOJTbHOM nporpamMmme (Fpwbbl, PacTteHuq, XMBOTHbIE, BakTepun,
Mpocteniumne). CoBpeMeHHasd MakpocuctemMaTuka aykKapwmoT (Cavalier-Smith) wu
OCHOBHbI€ MPU3HAKK, MCMOSIb3yeMble A9 MOCTPOEHNA CUCTEMDbI.

TeMa 4.2.2. NMnacTtnabl U YXUSHEHHbIE LIUKIIbI.

MepBUWYHbIM  3HOOCUMOMOreHes. O6pasoBaHMe MNacTUd.  YNbTpPacTpyKTypa
xnoponnacta (TMnakouabl, CTPOMa, rpaHbl). BTOpWYHbIM 3HOOCUMOUMOreHes,
HyKkneomMopdbl. Hanunume konbueBow [OHK B x/oponfnactax Kak noarBep»aeHue
rmnoTesbl aHOoCcuMbMoreHesa. 4apo aykapmoT. AHK B BMae xpoMocoM. MannonaHbin
M ounnoungHbiM Habopsbl. MNpenMmyllecTBa AnnaongHocTn. CoMaTuyeckoe aeneHue
(MMUTO3) N peoyKUMOHHOEe aeneHune (Menos). X 3HadeHMne B LUMKIe ayKapuoT. Tunbl
Pa3MHOXeHUa: BereTaTuBHoe, 6ecrnonoe, Nonoesoe. Mx npuHumMnuanbHoe passndme.
TUNbl XXN3HEHHbIX LLMKNOB: FAaN/I00MOHTHbIN C 3UTOTUYECKOW peayKLmMen (Ha npnuMepe
xnaMuaoomMoHabl), AMMNNOOUMOHTHbLIM C ramMeTuyeckon peaykuumen (Ha npumepe
yenoBeka), ranno-gMnIobUMOHTHbIN CO crnopuyeckomn peaykumen. CMeHa NoKoneHmm
B mocnegHeM LMKNe Ha npumMepe namMmHapmm. NaMetoduT n cnopodumT. CnopaHrnm m
raMeTaHrnm.

TeMa 4.2.3. CoBpeMeHHasa cCUCTeMaTUKa 3yKapuoT.

OcHoBHble HaguapcTBa. Amoebozoa Kak LapcTBO, obbeamHsaoLlee GONMbLIMHCTBO
NOBO3HbIX M KOHO3HbIXx amMeb. OBblKHOBEHHaa amMéba. YNbTPacTpyKTypa KNeTKW,
OCOBEHHOCTM  OBMXKEHMA U pa3MHOXXeHuda. Pa3Hoobpasne  amMebouaHbIX.
Opisthokonta. MNMnacTUHYaTble KPUCTbI, OTCYTCTBME MacTuh, OAMH 3agHUMN XKIYTUK.
MUBOTHbIE, rPKMbbIL. NMPUMUTUBHbIE MpeacTaBuTenm opisthokonta. Archaeplastida kak
3eneHas BeTKa ApeBa 3yKapuoT. [JpeBHME MnacTuabl, OBa MepegHMX »XIyTuKa,
MnacTUH4YaTble KPWUCTbl. KpacHble, 3eneHble U xapoBble BoOoOpoOCnW. Bbiclwine
pacteHnsa. Chromalveolata. BTopuyHbi 3HOOCKMMOMOreHes, TpybyaTble KPWCThI,
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MeEPUCTbIN W TNagKMM  XKryTuK. Bypble BoOgoOpOCAMN, OOMMULETbI, CMOPOBUKMU,
MHbY30pUKN, OMHOGNarennatbl. Tun Sporozoa. [perapuHbl: XXWU3HEHHbIN  LMKA,
OCOBEHHOCTV BUMOMOTUM U KNETOYHOrO CTPOoeHMsa. KOKUMOMMU: KUIHEHHbIN LMK/,
OCOBEHHOCTM KNETOYHOro CTPOeHUsA. KpoBsHble CMOPOBUKU: YKUIHEHHbIN LMK/,
OCOBEHHOCTU KneTo4dHoro ctpoeHuna. Tun MNHepysopum (Ciliophora). OcobeHHOCTMU
oronornumn MHOY30pPUM, YNbTPACTPYKTYpPa KNeTKM. KOHboraumsa M >XM3HEHHbIN LMK
NHPY30PUN. CUHreHbl. Pa3Hoobpa3ue NHOY30pPUIN: cumMburoTnyeckume,
CBOOOOHOXMBYLLME W MapasuTudeckme UHoby3opmKn. Excavata Kak [gpeBHee
3YKaAapMOTUYECKOE LLapCTBO. DBrNEHOBbIE, NAMONMK, NENLIMAHUKM U TPUMAHOCOMBI.
OnckoBuaHbIE KPUCTbI, peayKLUna MUTOXOHOPWIN, BTOPUYHAA NAacTMaa, ABa XIyTUKa.
Rhizaria. ®opamuHudepbl u paguonapun. OcobeHHOCTV 6unonornm pmsapun.
dopMUpOoBaHME MENOBbIX OTIOXeHUN. [MPOTUCTbl KaK BO3OyOMUTEeNnM pasnmnydHbIX
3aboneBaHn. Manapua. Tennepuos. ToKcomnasmMos, NaMOMo3, KOXHbIM U
BUCLIePanbHbIN NENLMaHMO3, aMeBHbIN MEHUHIUT M OAN3EHTEPUS, COHHAa 6ONe3Hb U
6one3Hb LLlaraca.

TeMma 4.2.4. Bogopocnu.

MpPU3HaKM rpynnbl «BOAOPOCU». TannoOMHaa opraHu3aumd, oTamyme OT TKaHEeBOW.
OcHoBHble oTaenbl Bogopocnen. Archaeplastida: 3eneHblie Bogopocnu (Chlorophyta).
Xaposble Bogopocnn  (Charophyta). KpacHble Bogopocnun  (Rhodophyta).
YNbTPacTPYKTypa U CTPOoeHMe KNeTKU. CTpoeHMe X/10ponaacTa B PpasfIMYHbIX oTaenax,
doToCHHTETUYECKME MUIMeHTbl. BcrnomoratenbHble MUrMeHTbl. PUKOBGUNUHBLIL Yy
KpacHbIX Bopgopocnen. DPUKOBUNNCOMBL. XKU3HEHHble LUWMKbL XlaMuoomMoHaaa,
YNOTPUKC, YNbBa, aueTabynapusa, cnupormpa, xapa, nopdupa, GaTpaxocrnepmMym.
Mcnonb3oBaHMe BOOOPOCNEN B MPOMbLILIEHHOCTM: MONlydyeHMe arap-arapa,
BUTAaMMHOB, KPacMUTENEN N KOHCEPBAHTOB. Bogopocn-napasunTbl: MPOTOTEKO3, anso-
M afenbdo- MnapasuTbl Cpean KpacHbiX Bogopocnen. Excavata: 2BrneHoBble
(Euglenophyta). YnbTpacTpyKTypa 1 CTpoeHUe KNeTkn. CTPYKTypPa M MPOUCXOXKOEHME
xnoponnacTta. buonorma aBrneHoBbix. VMCMonb3oBaHME 3BINIEHOBLIX O/19 OLLEHKM
KayecTBa BOAbl B BOAOEMax. DBIMEHOBble BOOOPOCNM-Mapa3nTbl. Chromalveolata:
Stramenopiles: otgen Ochrophyta, knacc bypble Bogopocnn. YNbTpacTpyKTypa M
CTpoOeHMe KneTkn. CTpoeHme xoponnacta, QOOTOCUHTETUYECKME TMUIMEHTHI.
U3HEHHDbIN UMK Hamnbonee BaXKHbIX MNpeacTaBUTENEN: nNaMuHapusa, GyKycC.
Micnonb3oBaHMe BypblX BOOAOPOCAEN B MPOMbILLUNEHHOCTU. AfbrMHaThl. MoaBoaHbIe
neca 6ypbix Bogopocnen. Knacc 3onotmcTble Bogopocin. OcobeHHOCTV B1onornm m
KNeToyHaa opraHm3auma. Knacc XKento-zeneHble Bogopocnn. OcobeHHOCTU
ouonorMn M KnetodHasa opraHmsauma. Alveolata. Dinoflagellata: CrtpoeHue
xfioponnacTta, POTOCUHTETUUECKME MUTMEHTbI. YbTPACTPYKTYPa U CTPOEHUE KITETKU.
Mnactmga y pPasnuMyHbiX  OAMHOGNArennar Kak MnpuMep  MHOXECTBEHHOIO
aHOoOCMMOBMO3a. Knentonnactmngusa anHodbnarennar. doTopeuenTopsl
anHodnarennaT, «CMoXHbl rna3x». [nactmga y Opyrux anbBeonart. Pegykuma
nnactmabl y crnopoBmKoB. Rhizaria: Chlorarachniophyta. YabTpacTpyKTypa 1 cCTpoeHume
KneTkn. CTpoeHme U npoucxoxgeHue xnoponnacta. OCobeHHOCTM OGUOoNormm.
Paulinella (Eugliphida). YnbTpacTpyKTypa W CTpoeHMe KeTKW. [pouncxoxaoeHume
XNOPOMNMacTa, NepBUYHbIN SHOOCUMOUMO3.

Tema 4.2.5. Fpn6hbI.

MpW3HaKM opraHuMsaumm rpmnbos. MmMuennuanbHaa U MnasMoamanbHaa CTPYKTypa.
AnuKanbHbI PpocT MuLenua. All, anmkanbHoe Tenble. OoOMULIETbI KaK MceBOorpubbi
N3 CTPaMeHOMNUNOBbIX. BaxkHelLLMe MpU3HaKU. XXIyTUKKU, KNneTouHaa cTeHka. OBLwmim
NPUHLUMMA  YXMU3HEHHOro  UMKIa ooMuueToB. CanponerHusa u  dutodTopa.
MpakTuyeckoe  3HayeHMe  OOMULETOB  (MapasuTbl, CENbCKOXO39MCTBEHHbIe
BpeauTenmn). CnmM3eBMKM KaK cbopHada rpynna «rpubornogobHbiX» OpraHM3MOB.
AKpasuveBble U MUKCOMULIETbI Kak npeactaBuTenn Excavata M Amoebozoa.
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UIHEHHDbIN LMK, MpaKTU4Yeckoe 3HadeHume. BeTka HacTtoawmx rpmrboB w3
3a0HEXTYTUKOBbIX. XUTPUOMOMULETDI, paK KapTodenq, yayleHmne y amdunoun, obLaqa
XapaKTepUCTMKa. MXXU3HEHHbIM UMk, 3uroMmmueTbl. O6LWAA XapaKTepUCTUKa,
YXU3HEHHbIN UMK, 3uroramma. Mykop, nunobyc, XuWlHble  3UTOMULETHI.
MuuennmManbHO-gPOXKEBON OMMOPOM3M, dakTopbl nepexoda. [lpakTmnyeckoe
MCMONMb30BaHME 3UTOMULIETOB B MPOMBILLAEHHOCTM U CEMTbCKOM  XO3AMCTBE.
rnomMepomMmueTbl. AB-MMKopKm3a. DHOOCMMOKMO3 C UMaHobakTepuamm y Geosiphon.
ACKOMMLETbI KaK MpeacTaBUTENM OUNKAPUOMULETOB. XXUIHEHHbIN LMKA, CyMKa WU
obpazoBaHMe cyMok. CenTbl B Muuenmu. KoHunaumn. OpoxKku. JentepoMmueTbl —
«rpynna HusWmx rpubos». MnogoBble Tena. CTpoeHMe TUMMYHOro anoTeyms.
Meputeumm un  knencrtoteummn. CTpaTerm pPacnpocTpaHeHMsa aCKOMULETOB.
CnopbliHbsa (Claviceps purpurea) — »}XW3HEHHbIW LKKA, ckiepoumn. lNMpakTuyeckoe
3Ha4YeHue cnopblHbW, AHTOHMEB OMOHb, 3/1ble KOPYUK, 3ProTmam. LSD Kak nponsBogHoe
TOKCUMHOB CMOPbIHbW. MeHnuUMna 1 acneprunn. My4yHmcTaa poca, ee Bo36yauTesnb U
pacnpocTpaHeHwue. Pa3sHoobpa3mne ACKOMMULIETOB. MpoMbllLNeHHOE 7
CeNbCKOXO3AMCTBEHHOE 3Ha4yeHue ACKOMULETOB. Mpon3BOACTBO
AHTUOMOTUKOB. BasmanommueTbl. XU3HEHHbIN UMK, dopMUMpoBaHMe 6Gasmaun.
P)XaBUMHA, YXU3HEHHbIN LMK PXXaBYMHbI. [ONOBHA, YXU3HEHHbIA LMK FONOBHM.
ArapmkoMmMLUETbl M KMX OCHOBHble MnpeacTaBuTenn. CTpoeHue MnogoBOro Tena
arapuKoMmueToB. MMeHManbHbIM Cron 1 ero Tunbl. eTepobasuvguanbHble U
roMmob6asmgmnanbHble  rpubbl.  Opoxwanku.  TpyTOBWKKM,  ractepoMumueTbl M
arapumKoungHble rpmbbl. FaCcTeEpPOMULETbI — HECUCTEMATMYECKasa rpynnmMpoBKa.
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TeMaTU4yeckoe njiaHnposaHue yqe6|-|oro npeamMeTa

YUyebHbIN MNaH npeanosaraeT 3aHATUA 6 pa3 B Hedento, pa3buTbie Ha 2 TeMaTUYeCKUX
6nokKa (3aHATUA KaXkOoro M3 TakKuUX BMIOKOB MPOXOoAAaT B OTAENbHbIM OeHb Heaenwu).
MNepBbll TeMaTUYECKMM BNOK pPaccUYMTaH Ha 4 aKafeMUMUyecKUX Yaca, BTOpon — Ha 2
aKageMunyecKmx Yyaca.

Paspen/TemMa KonuyectBO
aKageMMnyecKux 4yacos

Paspgen 1.1 Uutonorusa, rucronorusa, aMmé6puosnorus 27
Tema 1.1.1. MNpunbopbl 4N9 N3yd4eHnsa KNeTok 1
Tema 1.1.2 [loMeHbl >XMN3HU 1
TeMa 1.1.3. YNbTpacTpyKTypa KNeTKN 3yKapnoT 2
TemMma 1.1.4. OpraHmzaumsa 6Monormyecknx MembpaH 1
Tema 1.1.5. OpraHmsauma LmTockeneTa y aykapmoTt 1
Tema 1.1.6. Bronormyeckme ocHoOBbI oeneHms 2
TemMma 1.1.7. Kneto4uHasa agre3snd, KneToYHble KOHTaKTbI 1
Tema 1.1.8. MUTOXOHOPUN 1 NNaACTUAbI 2
Tema 1.1.9. bronorma passutTng 2
Tema 1.1.10. HavanbHble 3Tanbl Pa3BUTUSA 2
Tema 1.1.12. KoHLenuma CTBOMOBbIX KITEeTOK 1

-

Tema 1.1.12. [NocTaMbBpUoHanbHoe pa3BuTune

Tema 1.1.13. O6Laa rucrtonorua 4
Tema 1.1.14. HacTHaga rucToniormg 4
KoHTponbHaga pa6oTta no pasgeny 1.1 2
Paszpgen 1.2. 3oonorua 6ecrno3BoOHOYHbIX 17
Tema 1.2.1. [MponcxoxxkgeHmne XMBOTHbIX 1

Tema 1.2.2. H/3LWME MHOTOKETOYHbIE 3
Tema 1.2.3. MNpoucxoxxageHme bunaTepanbHbix 1

YXUBOTHbIX

TeMa 1.2.4. TpoxodopHble KMBOTHbIE 4
Tema 1.2.5 JInHaoLWmMe XNBOTHbIE 4
TeMma 1.2.6. BTop1UHOPOTbIE XMBOTHbIE 2
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KoHTponbHaga pa6oTta no pasgeny 1.2 2
Paspgen 2.1 MonekynspHas 6uonorus 27
Tema 2.1.1. XpoMaTuH 3

TemMa 2.1.2. Pennumkaumsa )
Tema 2.1.3. Penapauma 3

Tema 2.1.4. TpaHcKpunuma 6
Tema 2.1.5. BrocunHTes 6enka 7
KoHTponbHaa pa6oTta no pasgeny 2.1 2
Paspen 2.2 3oo0n10rusi N0O3BOHOYHbIX 19
TemMa 2.2.1. XapaKTepnCTUKa MO3BOHOUYHbIX. 1

becuentoctHble

TeMma 2.2.2. YentocTHOpPOThIE. Pbibbl 3

TeMa 2.2.3. BbIxo4 NO3BOHOYHbIX Ha cyLly. AMPMOMM 2

Tema 2.2.4. AMHWOTDI 1

TemMma 2.2.5 MnekonuTatoLme 3

TeMa 2.2.6. [TMLbI 3
Tema 2.2.7. DyHKLMOHATbHAA aHAaTOMUS 4
MO3BOHOYHbIX YXMBOTHbIX

KoHTponbHaa pa6oTta no pasgeny 2.2 2
Pa3pgen 3.1 broxnmumga 40
Tema 3.1.1. OcHOBbI GUOXUMUU 8
Tema 3.1.2. DepMeHThI 8
Tema 3.1.3. MeTab0NM3M YrneBoaoB 8
Tema 3.1.4 MeTabonmamM NMNMOOB 4
Tema 3.1.5. MeTaboNM3M aMUHOKUCNOT 4
Tema 3.1.6. Lk Kpebca 6
KoHTponbHaa pa6oTta no pasgeny 3.1 2
Pasnen 3.2. BoTtaHMKa BbICLUMX pacTeHUMN 20
Tema 3.2.1. KNeTKM 1 TKaHW pacTeHnm 4
TeMma 3.2.2. BereTtaTMBHbIE OpraHbl pacTeHMM 4
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TemMma 3.2.3. [eHepaTUBHbIE OpraHbl pacTeHUN 4
TeMma 3.2.4. [TponcxoxkaeHme BbICLUMX PacTEHUM U 2
3BOIOLMA apXenacTULHbIX

Tema 3.2.5. CocyamncTble pacTeHna 2
TeMma 3.2.6. CeMeHHble pacTeHnsd 2
KoHTponbHaa pa6oTta no pasgeny 3.2 2
Paspen 4.1 AHaToMuUs U PU3MONOIrUs YenoBeKa 27
TeMma 4.1.1. OnopHoO-ABMraTesnibHasa cMcrtema 2
TeMa 4.1.2. lNnuieBapuTenbHaa cuctemMa 2
TeMa 4.1.3. [IbixaTenbHaa cucrtemMa 2
TeMa 4.1.4. BoigenmtenbHasa M NosioBag cUcTeMbl 5
TeMa 4.1.5. CepaedHo-cocyamnctasg cucteMa 6
TeMa 4.1.6. HepBHaa 1 SHOOKPUHHAA CUCTEMBI 8
KoHTponbHasa pa6oTa no pasgeny 4.1 2
Paspnen 4.2 bronormyeckoe pasHoobpasme 19
TeMa 4.2.1. BBegeHune B COBPEMEHHYIO CUCTEMATUKY 2
YXUBbIX OPraHM3MOB

TeMa 4.2.2. [1nacTumabl U >XU3HEHHbIE LNK/bI 3
TeMa 4.2.3. CoBpeMeHHasa cucteMaTmKa ayKapuoT 4
TeMa 4.2.4. Bogopocnm 4
Tema 4.2.5. Tpubbl 4
KoHTponbHasa pa6oTa no pasgeny 4.2 2
UToro 196
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