MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30BAHM S POCCUMCKON ®ENEPALINA

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIDKETHOE
[MTPOGECCHUOHAJIBHOE OBPA3OBATEJIbHOE YUYPEXJEHUE
«BPATCKHUH ]_IEJ'UHOHO3HO—BYMA}KHI)H\/II KOJUIEI K>
(®TBITIOY «BILBK»)

PABOYASI IPOTPAMMA YYEBHOM JUCHUITJINHBI
buojgorus
CrnenuanbHOCTD

35.02.04 TexHoJI0THA KOMILJIEKCHOM MepepadoTKH ApeBeCHHBI

KBanudukanus BeITyCKHUKA

TexHuk-TexHoJI0T

AOKYMEHT MNOAMNUCAH 3MEKTPOHHOW NOAMNUCHIO

Ceptndukat 18A3094FEBF2B0800D42161C58EE13A7
Bnapeney FAPYC MUXAWN BUKTOPOBKMY
[Oeictantened ¢ 24.11.2023 no 16.02.2025

bparck, 2024




PabGouast mporpamma ydeOHOM IMCHMIUIMHBI pa3paboTaHa Ha ocHoBe denepanbHOrO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEeaHEro MpopecCHOHATBLHOIO 00pa30BaHMUS
no crnemuanbHocTH 35.02.04 TexHoNOrus KOMIUICKCHON MepepaObOTKH JIPEBECHHBI  OT
07.05.2014 r. Ne 453

Opranuzanus-pazpadorunk: OI'BIIOY «BILBK»

PazpaboTtunk:
Honronantesa JI.B., npenonaBarens kadeapbl XAMUKO-MEXaHHYECKUX TUCHUILIHH



COJAEP)KAHUE

1 ITACIIOPT PABOYEN ITPOI'PAMMEBI YUEEHON JIUCLATIIVHBI
2 CTPYKTYPA U COJIEPXKAHME YUYEBHOU JUCIIUTIIVHBI

3 VCJIOBUS PEAJIM3ALIAN TTPOTPAMMbI VUEBHOM
JTICLATUTNHEI

4 KOHTPOJIb 1 OHEHKA PE3YJIPTATOB OCBOEHHWA
YYEBHOU JUCHUITJIMHBI

17

18



1 MMACHOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIUTLIIMHBI

«buojgorusa»

1.1 ObnacTh npuMeHeHHs POTPAMMBI

PaGouas mporpamMma yueOHON AMCUUIUIMHBI SBJISIETCS YacThIO MPOrPaMMBbI TOATOTOBKU
CIeIUaINCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ OI'OC mo Bcem cnenuanbHocTsiM  CIIO.
35.02.04 TexHOIOTHS KOMIUICKCHON NIEpepabOTKH APEBECUHBI

1.2 MecTto y4yeOHOM IMCHMILUIMHBI B CTPYKType OCHOBHOIi mpodeccHOHATbHOM

00pa3oBaTe/IbHOM  MPOrpamMMbl:  TPOQIIbHAS TUCIUIUIMHA ~ 0011e00pa30oBaTeIbHOM
[MOATOTOBKH
13 Hemn wu 3agauu y4eOHOH [JMCUHUIUIMHBI — Tpe0OBaHHS K pe3yJbTaTaM

OCBOEHUSI Y4eOHOH TUCIUNINHBI:

B pesynbrare ocBoeHuUs1 y4eOHOM TUCHUIIITMHBI 00YYaIOUTHIICS H0JI2KeH YMETh:

- OOBACHATH POJIb OMOIOTUU B OPMHUPOBAHUU HAYUHOTO MUPOBO33PEHUS;

- peuiarthb IEMEHTapHbIE OMOJIOrMYECKUE 3a/1aUH;

- COCTaBJIATH 3JIEMEHTApHBIE CXEMbl CKpEIIMBAaHUSA U CXEMbI IEPEHOCa BEIECTB U
nepesayy SHEPruu B 3KocucTeMax (Leny MUTaHus);

- ONMCBIBaTh 0OCOOEHHOCTH BUJOB 110 MOP(HOJIOTHYECKOMY KPUTEPHIO;

- BBUIBJIATH IPUCHOCOOJICHUSI OPTaHU3MOB K cpe/ie OOMTaHUs, HICTOUHUKU M HaJTHIUe
MYTareHOB B OKpY’Karolleil cpene (KOCBEHHO), aHTPONOI€HHblE M3MEHEHHUS B 3KOCHCTEMax
CBOCH MECTHOCTH;

- CpaBHHBaTh OMOJIOTHYECKHE OOBEKThI: XUMMUYECKHI COCTAaB TeJ KMBOH M HEKUBOM
OPUPOJBI, 3apoJbIlIel YeloBeKa W JPYrMX JKUBOTHBIX, TPUPOAHBIE HSKOCHUCTEMBI U
arpo’KOCHCTEMBI CBOEH MECTHOCTH; MpOILEecChl (€CTeCTBEHHbI M HCKYCCTBEHHBIH OTOOp,
M0JIOBOE U O€Crojioe pa3MHOXKEHHE) U JIeNaTh BBIBOJABI U 0000IIEHUSI HA OCHOBE CpPaBHEHHS U
aHaJIN3a;

- aHAJIU3MPOBATh U OLIEHHWBATH PA3JIMYHBIE TMIOTE3bl O CYLUIHOCTH, MPOUCXOXKJIECHUU
KHU3HU M 4YeloBeKa, IN0OaNbHbIE SKOJIOTHYECKHE MPOOJIeMbl M MX PpEIICHUs, MOCIEACTBHS
COOCTBEHHOM JIEATEILHOCTH B OKPY’KAIOIIEH Cpejie;

- W3y4YaTh U3MEHEHUS B KOCHCTEMax Ha OMOJIOTMYECKUX MOAETX;

- HAaxoAuTh HMH(OpPMALMIO O OHMOJIOTMYECKMX OOBEKTaX B PA3IUYHBIX HCTOUHUKAX
(yueOHMKaX, CIpaBOYHHMKAX, HAYYHO-TIOMYJIAPHBIX M3JaHUAX, KOMIIBIOTEPHBIX 0a3ax, pecypcax
ceTu VIHTepHET) U KPUTUYECKHU €€ OLIEHUBATh;

- HCHOJb30BaTh NPUOOpETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOH IEATENbHOCTH U
MOBCEIHEBHOM JKU3HU: I COONIOICHUS Mep MPO(UIAKTUKU OTPABICHUM, BUPYCHBIX U APYTUX
3a00JIeBaHNi, CTPECCOB, BPEIHBIX MPUBBIYEK (KYPEHUs, ATIKOT0JIN3Ma, HAPKOMAHHH);

- NpaBuJ MOBEJCHUS B MPUPOIHON CPEE;

- OKa3aHWs [E€pBOM IOMOIIM MpPU TPAaBMAaTUYECKUX, NPOCTYIHBIX M JPYIHX
3a00JIeBaHUAX, OTPABIECHUAX MULIEBBIMU MTPOIYKTAMH;

- OIIGHKM ATHYECKHX acleKTOB HEKOTOPBIX MCCIEJI0BaHUIA B 00JaCTH OMOTEXHOIOTHH
(KJIOHUpPOBaHUE, HCKYCCTBEHHOE OIUIOZ0TBOPEHHUE).

B pesynbrare ocBoeHUsT y4eOHOM TUCIUTIIIMHBI O0YYArOITHICS H0/I2KeH 3HATh:

- OCHOBHBIC IOJIO)KEHHSI OMOJIOTMYECKUX TEOpPUH M 3aKOHOMEPHOCTEH: KIIETOYHOM
TEOPHH, DBOJIOIMOHHOTO yueHus1, yaenus B.W.Bepranckoro o 6uochepe, 3axkonsr I.Mennaens,
3aKOHOMEPHOCTEN U3MEHUNBOCTH U HACJIEICTBEHHOCTH;

- cTpoeHHe ® (GYHKIMOHHPOBAHWUE OHOJIOTMYECKUX OOBEKTOB: KJIETKH, TE€HOB U
XpOMOCOM, CTPYKTYpPBI BUJIa U SKOCUCTEM;



- CYLIHOCTh OMOJIOTHYECKUX IPOLIECCOB: PA3MHOXKECHMS, OMJIOAOTBOPEHMS, ACHCTBUS
UCKYCCTBEHHOTO M €CTECTBEHHOTO  OTOOpa,  (OpPMHpPOBAHHE  MPHCIOCOOIECHHOCTH,
IPOMCXOXKAECHUE BUJIOB, KPYTOBOPOT BELIECTB U MPEBPALICHNUE SHEPIHH B KIETKE, OpraHu3Me, B
IKOCHCTEeMax u Ouocdepe;

- BKJIAA BblJAOIUXCA (B TOM 4YHCIE OTEYECTBEHHBIX) YUYEHBIX B pa3BUTHE
OMOJOTrNYECKON HAYKH;

- OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY.

OcBoeHue copepkaHusi Y4eOHON AUCIMILTUHBI «brosiorus» 00ecrneYnBacT JHOCTHKECHUE
CTYACHTaMH CJEIYIOIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

— c(OpPMHUPOBAHHOCTh YYBCTBA TOPAOCTH W YBAKEHUS K HCTOPHUM U JOCTHXKEHUSAM
OTEYECTBEHHOM OMOIOTHUECKON HAYKH;

— IPEACTaBJIECHUS O I[eIOCTHON €CTECTBEHHOHAYYHOH KapTUHE MUPA;

— NOHMMAaHHE B3aUMOCBS3H U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAyK, UX BIUSHHUSA Ha
OKPY’KaIOLIYI0 Cpelly, SKOHOMUYECKYIO, TEXHOJOTHUECKY0, COLMAIbHYI0 U 3THYECKYIO C(hepbl
JeSITETIHHOCTH YeJIOBEKa,

— CHOCOOHOCTh UCIHOJIBb30BaTh 3HAHHUA O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE
MHpa B 00pa3oBaTenbHON U TPO(PECCHOHATILHOMN ACSITEIHHOCTH;

- BO3MOXHOCTM HMH(OpManMoOHHOW cpenpl st oOecrneyeHHus MpPOJYyKTHBHOTO
camMo00pa3oBaHus;

— BJIQJICHUE KYJIbTYPOI MBIIIEHHSI, CTIOCOOHOCTh K 0000IEHHIO, aHAJIN3Y, BOCIIPUITHIO
uHpOpPMAaLKU B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IEJIM M BEIOOPY IyTEH €€ TOCTHKEHUS
B IpodeccuoHaIbHOM cepe;

— CcoCcOOHOCTh PYKOBOJCTBOBATHCS B CBOCH JIEATEILHOCTH COBPEMEHHBIMU MPUHIMITAMHU
TOJIEPAaHTHOCTH, AMAIOra U COTPYIHUYECTBA; FOTOBHOCTh K B3aUMOAEWUCTBUIO C KOJUIETaMH,
paboTe B KOJIEKTHBE;

— TOTOBHOCTBH MCIIOJIb30BaTh OCHOBHBIE METOIbl 3AIIUTHl OT BO3MOXKHBIX IOCIIEACTBUM
aBapHuii, karactpod, CTUXUHHBIX O€/ICTBUI;

— obyiagaHue HaBbIKaMM 0e30macHoil paboThl BO BpeMsl MPOEKTHO-UCCIIEI0BATENbCKON 1
AKCTIEPUMEHTATBHON ESATEIHLHOCTH, TIPU MCIIOJIb30BAaHUH JTA00PATOPHOTO 000y IOBAHNS;

— CHOCOOHOCTh HCIIOJIb30BaTh INPHOOPETEHHbIE 3HAHUS M YMEHUS B NPAKTUYECKOH
NeSITETHHOCTH ¥ TIOBCEJHEBHOM JKM3HU JUIA COOJNIOACHUS Mep TPO(HIAKTHKH OTPAaBIICHHM,
BUPYCHBIX U Jpyrux 3a00JieBaHM, CTPECCOB, BPEIHBIX NPUBBIYEK (KYPEHHUS, AJIKOTrOJIM3Ma,
HAapKOMAaHMUH); TIPaBUJI TIOBEJICHUS B IPUPOJIHOM cpene;

— TOTOBHOCTh K OKa3aHMIO IEpBOM MOMOILIM MpHU TpaBMax, MPOCTYAHBIX M JAPYTHX
3a00JICBaHUSX, OTPABIICHUSIX MUIIEBBIMU TIPOTYKTAMU;

MeTanpeaAMeTHbIX:

— OCO3HaHUE COIMAJIbHON 3HAYMMOCTHU CBOEW MpodeccHu/cCrnennanbHOCTH, 00siajaHue
MOTHUBAIMEN K OCYIIECTBICHUIO MPO(EeCCHOHANBHON eI TeIbHOCTH;

— TIOBBHIICHHE WHTEIUICKTYATbHOTO YPOBHSI B TIPOIECCE HW3YyUEHHS OHMOIOTHYECKHX
SIBIICHUI;

— BBIJAIOIIUXCS JOCTIKEHUIH OMOJIOTHH, BOIICIINX B O0IIEYEIOBEUECKYIO KYIBTYPY;

— CJIOKHBIX M TPOTHBOPEUYMBBIX IMyTEeH Pa3BUTHS COBPEMEHHBIX HAy4YHBIX B3IJISOB,
UJIel, TeOpHi, KOHIICTIINA, TUTIOTe3 (O CYITHOCTH U MPOUCXOXKICHUH )KU3HHU, YEIIOBEKa) B XOJI€
paboThI ¢ pa3MUYHBIMUA UCTOYHUKAMU HH(OpMaIumy;

— CHOCOOHOCTh OPTaHU30BHIBATH COTPYIHUYECTBO €AMHOMBIIIICHHUKOB, B TOM YHCIE C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH;

— CHOCOOHOCTh TOHUMATh HPUHIMIBI YCTOHYMBOCTH U TNPOJYKTUBHOCTH >KHBOM
OpUPOBI, MYTH €€ M3MEHEHUS I0J BIMSHUEM AaHTPOIOTEHHBIX (PaKTOPOB, CIIOCOOHOCTH K
CUCTEMHOMY aHalM3y TIJIOOQJbHBIX HKOJOIMUYECKHMX IpoOJieM, BOIPOCOB  COCTOSHUSA
OKpY’KaloIIel Cpebl U pallMOHAIBHOTO UCTIOJIb30BaHMSI IPUPOTHBIX PECYPCOB;

— yMeHue OOOCHOBBIBaTH MECTO M pOJb OWOJOTMYECKUX 3HAHUH B HPAKTUYECKOH



JIeATEIBbHOCTH JIFOIEH, Pa3BUTUN COBPEMEHHBIX TEXHOJIOTUH;

— OIPEACIATH )KUBBIE OOBEKTHI B IPUPOJIC;

— NPOBOAUTH HAOIIOACHMSI 32 DKOCHCTEMaMHU C IEJIbI0 MX OINUCAaHUS U BBISIBICHUS
CCTCCTBCHHBIX U aHTPOIIOI'CHHBIX HSMGHGHHﬁ;

— HaXOJUTh U aHATU3UPOBATH MH(POPMAIUIO O KUBBIX O0BEKTAX;

— CcHocoOHOCTh IPpUMCHATH 61/IO.HOI‘I/I‘-IGCKI/IC 1 3KOJOIMYCCKHEC 3HaHHUA [JId aHaJInu3a
MPUKIIAIHBIX TPOOJIeM X3 CTBEHHOM 1eATeIbHOCTH;

— CIIOCOOHOCTh K CaMOCTOSITEJIbHOMY MPOBEACHUIO HCCIEIOBAaHUM, IOCTaHOBKE
€CTECTBEHHO-HAYYHOT0 JKCHEPUMEHTA, HCIIOJIb30BAHUIO WH(GOPMAIMOHHBIX TEXHOJIOTMHA st
pPCUICHUS HAYYHBIX U HpO(i)eCCI/IOHaJIBHbIX 3aja4,

— crnocoOHOCTh K OLIEHKE 3THYECKHUX ACHEKTOB HEKOTOPBIX HCCIENOBAaHUN B o0nacTu
OMOTEXHOJIOTUH (KJIOHHUPOBAaHKE, UCKYCCTBEHHOE OTUIOJJOTBOPEHUE);

NpeJIMeTHbIX:

— c(hopMHPOBAHHOCTh TPEIACTABJICHUNA O POJM W MeCTe OHOJOTMU B COBPEMEHHOU
Hay4YHOU KapTUHE MUPA;

— MOHMMaHWe poju Ouomoruu B (OPMHUPOBAHUU KPYyrozopa W (HyHKIMOHAITBEHOU
TPAaMOTHOCTH ISl pELICHUs TPAKTUYECKUX 3a/1a4;

— BJIaICHUC OCHOBOIIOJIAraltOmUMH1 IMOHATUAMU U NPCACTABICHUAMU O JKUBOM npuponae,
€€ YPOBHEBOW OpraHu3aluu U 3BOJIIOLUY;

— YBEpPEHHOE MOJIb30BaHUE OMOJIOTUUECKONW TEPMUHOJIOTHUEN M CUMBOJIMKOM;

— BIJIAJICHHE OCHOBHBIMM METOJAMHM HAYYHOTO IIO3HAHMS, HCIOJIb3YEMBIMU IPHU
OHMOJIOTHYECKUX HCCIICAOBAHUAX KHUBBIX O0OBEKTOB M DKOCHCTEM: OMUCaHUCM, HU3MCPCHUCM,
MPOBEJICHNEM HaOIOICHU;

— BBIABJICHUC U OICHKA aHTPOIIOTCHHBIX N3MCHCHHUH B mpupoac;

— c¢(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH PE3yIbTaThl OMOIOTUYECKUX IKCIIEPUMEHTOB,
peliaTh IeMeHTapHble OMOIOrHYECKHE 3a/1auH;

— c(hOpMUPOBAHHOCTh COOCTBEHHOW TMO3UIMH 10 OTHOIICHHUI0O K OHOJOTHYECKOU
uH(pOopMaLnH, NOJy4aeMO U3 pa3HbIX HCTOYHUKOB, INT00ATBHBIM 3KOJIOTHUYECKUM IIpodiieMaM U
MyTSM UX pEUICHUS.

TeXHUK-TEXHOIOT JODKEH 00JagaTh OOIMMH KOMIIETEHIIMSIMHU, BKIIOYAIOIIMMH B ceOs
CHOCOOHOCTD:
Kon HaunmenoBauue o0IMX KOMIIETEHIIAN

OK 1. | [lonuMaTh CYIIHOCTh M COLMAJbHYI0 3HAYMMOCTh CBOeW Oynymieil mnpodeccuu,
IPOSIBIISITh K HEW yCTOMYMBBIN MHTEPEC.

OK 2. | Opranu3oBbIBaTh COOCTBEHHYIO J1€ATEIbHOCTh, BEIOUPATH THIIOBBIE METOIBI U CIIOCOOBI
BBINOJIHCHHS IPO(eCCHOHAIBHBIX 3a/1a4, OLIEHUBATh X (P (PEKTUBHOCTH M KAYECTBO.
OK 3. | [IpuHuMath pemeHusi B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYalMAX U HECTU 3a HHUX
OTBETCTBEHHOCTb.

OK 4. | OcymiecTBisiTh TOWUCK W WCHONIL30BaHME HMHQPOPMAIMHM, HEOOXOIUMOU  JIs
3¢ (GEKTUBHOTO BBIMOJIHEHUS NPO(PECCHOHANBHBIX 3a7ad, MPOopEeCCHOHATIBHOTO |
JMYHOCTHOTO Pa3BUTHSL.

OK 5. | Ucnonb3oBaTth MHPOPMALMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOI'MH B
npo¢eCcCHOHATBHON NesITENbHOCTH.

OK 6. | PaGotate B KOJJIEKTHBE M KOMaHAe, S3(PQPEKTUBHO OOIIATbCA C KOJUJIEraMH,
PYKOBOJCTBOM, IOTPEOUTEISIMH.

OK 7. | bpatp Ha ce0s OTBETCTBEHHOCTb 3a pabOTy WIEHOB KOMaHIbl (MOAYMHEHHBIX),
pE3yJIbTAT BBIIIOJIHEHUS 3aJaHHM.

OK 8. | CamocTOATEIHHO ONPEENATh 3a1auu MPO(HEeCCHOHATHFHOTO W JIMYHOCTHOTO Pa3BUTHSA,
3aHUMATHCSl CaMOOOpa30BaHNEM, OCO3HAHHO IUIAHUPOBATh MOBHIIICHHE KBATH(PUKALINH.
OK 9. | OpueHTHPOBAaTbCS B YCJIOBHSAX YacTOW CMEHBI TEXHOJOTHH B TpodeCCHOHATHHON
JeSITEIbHOCTH.




2 CTPYKTYPA U COAEPKAHUE YYEFHOU JUCITATLTAHBI

Bupa yueOHoii padoThI

O0BbeM yacoB

MakcumanbHas yyeOHass Harpys3ka (Bcero) 167
O0s3aTesibHAsI Ay AUTOPHAS YueOHasi Harpy3Ka (Bcero) 117
B TOM YHUCIJIE:
TEOPETUYECKUE 3aHATHS 78
IIPAKTUYECKUE 3aHITHS 29
nabopaTopHbIe pabOThI 10
CamocTosiTe/ibHasi pa6oTa o0yyaromerocs (B T.4. HHIUB.IPOEKT) 50
B TOM YHUCIIE:
aHaAJTUTHKA 4
COCTaBJICHHE KpoccBopaa (Tecra) 6
PHUCYHOK/TIITaKaT 3
CO3/1aHME MaKeTa KJIETKU 5
JICHTBI BpEMEHU 10
WH]I.IIPOCKT 22
[TpomexyTouHas arrectanus: B popMe KOHTPOJIBLHON pabOTHI 1 cemectp
9K3aMeHa 2 cemectp




2.1 TemaTu4ecKHii MJIAH U cO/iep:KaHME Y4eOHOI TUCHUILINHBI «BHoornsy

KosnuyecTBo OcBan
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1 kypc lcemectp
Paszoen 1. Knemka — cmpykmypho-gynkyuonanvhas | 34
COUHUUA HCUBO20
Tema 1.1. buoJiorusi kKak HayKa. 2
1. Buomorusts kak Hay}(a_ 06]]_[3;{ XapaKTCpHUCTHUKA 2 2T ]IOCTI/DKCHI/IG PE3YJIBTATOB: C(bOpMI/IpOBaHHOCTL OK 02 1
KU3HU. Hpe,[[CTEtBJ'IeHI/II/I 0 POJIM U MECTC OHOJIOTHH B COBPEMCHHOU
HAYyYHOU KapTUHE MHUpA; IOHUMAHUE POJIA OHOJIOTHH B
(dbopMHpPOBaHUH KPYT030pa U PYHKIHOHATEHOW TPAaMOTHOCTH
JJIA peIICHU S MPAKTUYCCKUX 3a/1av; IOHUMAaHNUE B3aUMOCBA3U
1 B3aMMO3aBUCHUMOCTHU €CTECTBCHHBIX HAYK, UX BJIMSAHUSA HA
OKpY>KaroLIyl0 Cpeny, IKOHOMUYECKYI0, TEXHOJIOTHYECKYIO,
COIMANIBHYIO M 9THYECKYIO c(hephl e TENLHOCTH YEIOBEKa;
IIPECTaBICHUSI O LEJIOCTHOM ECTECTBEHHOHAYYHOU KapTHUHE
Mupa.
3HAaTh: CTPOCHHE U PYHKIMOHUPOBAHHUE OMOIOTHUECKUX
00BEKTOB: KIETKH, TEHOB U XPOMOCOM, CTPYKTYPBI BUAa U
OKOCHUCTEM.
YMeTb: 00BSACHSTH poJib OMOJIOTHH B (YOPMHUPOBAHUHI
HAy4YHOI'0O MUPOBO33PCHMS.
Tema 1.2 O0mas XapaKTepucTHKA )KU3HU 2




2. Pa3H006p33He ouocucrem. OO0wIas XapaKTePUCTHKA 21 3HaTh: 0 pa3HOOOpa3uu onocucreM. OpraHu3aIHo OK 02 1
KM3HH, CBONCTBA JKHBBIX CHCTEM. OHMOJIOTHIECKHAX CHUCTEM. YPE)BHI/I OpraHu3aIIH 6I/IOCI/IVCTCMZ OK 07
MOJIEKYJISIPHO-TEHETHYECKHH, OPraHOMTHO-KJICTOUHBIH,
OpTraHU3MEHHBIN, TOMYJISIIIMOHHO-BUOBOH, 9KOCUCTEMHBIH
(buoreouenoTnueckuii), 6nocdepusiii. Hayku, nyqaromme
Ouonornyeckue 00bEKTH Ha Pa3HBIX YPOBHSX OpraHU3aluy
JKM3HU. BHOJIOrn4ecKyo TepMHUHOJIOTHIO ¥ CUMBOJIMKY
YMeTh: JaBaTh OOIIYI0 XapaKTEPUCTUKY )KU3HH, OIHCHIBATH
CBOMCTBA JKUBBIX CHCTEM; MPOIIECCHI, TPOUCXOIAIINE B
OmocucTeMax
Tema 1.3. Buogornyecku BaskHble XUMHYECKHE
COCINHCHUA
3. CTpOGHI/Ie il (1)YHKHI/II/I KJIETKH . 2T 3Hath: XUMHYECKUH cocTaB KieTku. Heoprannueckue OK 01 1
BEIIIECTBA KJIETKHU, UX OMOJIOTHICCKYIO POJIb. OK 02
OpraHndecKkue BEIIECTBA KIETKU. bruosornueckue noiaruMepsl. OK 04
Benxu. Ctpykrypa v GyHKIHAH OCIKOBOH MOJICKYJIBI.
DepMEHThI, IPUHLIMIT UX IEHCTBUS. YTIEBOIBIL.
buosnorunueckue GyHKIMH YTIeBOIOB.
Jlnmuaer. O6muit mnan ctpoenus. ['uapodmisHo-
ruapodoOHbie cBoiicTBa. Kitaccudukanus JTUIHIOB.
Buonornueckue gynkiun munuaos. ATO.
Crpoenne monexyisl AT®. buonornueckue pynkimn ATD
CP | Camocmosmenvnas pa60ma" I/IqueHHe 4cp Co6op napopManuu o pazHooOpa3ru BUTOMUHOB U BA ] B
(dapMameBTHYECKOTO PBIHKA 10 pazHooOpazuio BAJ| CBOCM pernoHe
1 BUTAaMHWHOB.
4, HpaKTI/ILIeCK()e 3augaTie Ne 1 BwutamMuHbl U 2mp YMeThb: pa3nmuuaTh BHTAMUHEI H OHOJIOTUIECKU aKTHBHEIC 1,2
OMOJIOTMYECKH aKTHUBHBIC N00aBKH, MX 3HAYCHHE B 7106aBKH, NOHNMATD MX SHAUCHNE B JKH3HH OPraHH3Ma
JKU3HU OpraHru3Ma 4Y€JIOBCKaA. I'nmio- 1 aBUTaMHHO3BI ‘;GJIOBGKEL
WIO- U aBUTAMUHO3bI UX MOCIIEACTBUSL.
HUX MMOCJICACTBHA.
Tema 1.4. CTpyKTYPHO-(PYHKUMOHAJIbHASI OPraHU3aAUA
KJIETOK
5. Knerounasa TEeOopHs. OCHOBHBIE TOJIOKEHUST 2t 3HAaTh: OCHOBHBIC TIOJIOKECHUST OMOJIOTHYECKUX TEOPUH H OK 01 1
COBPEMEHHOI KJIETOUHOH TEOPHH. 3akoHOMepHocTed. Knerounyto teoputo (T. llIBann, M. OK 02
neitnen, P. Bupxos). OcHOBHBIE MOJI0XEHHST COBPEMEHHOM OK 04

KJIETOYHOU TeopHuU. THUIBI KIETOK: JyKapUOTHUUECKas 1
npokapuoTnieckas. CpaBHUTENBFHYIO XapaKTEePUCTHKY KIETOK




AYKapHOT (PacTUTEIBHOM, KUBOTHOI, TprbOHOI). CTpoeHue
MIPOKAPHOTHIECKOH KIIeTKH. OCOOEHHOCTH CTPOCHUS
rerepoTpodHON 1 aBTOTPO(GHOMN MTPOKAPHOTUIECKUX KIICTOK.
Crpoenue mia3maruyeckoit MeMOpaHbl. TpaHCHIOPT BeleCTB
Yyepes3 I1a3MaTHueCcKy0 MeMOpaHy: TaCCUBHBIA M aKTHBHBIH.
OHIOIMTO3: MUHOLUTO3, (paronutos. Dx301uTo3. O60I0UKa
WM KJleTouHas creHKa. CTpyKTypy ¥ QyHKIUH KIETOYHOU
CTEHKH pPacTeHUil, TpuOoB

6. Huromnasma. [{utozons. [{utockener. CtpoeHue u 27 3uare: lluronnasma. [{urosons. Llutockener. 1
YHKIHMH 0JHOMEMOPAHHBIX OPraHOUIO0B KICTKN. OnHOMEMOpaHHbIE OPraHOUIBI KIETKU: SHI0MIa3MaTHIeCKas
cetb (OI1C), anmapat ["oybIKu, TH30COMEL, TIEPOKCHCOMEL,
CrpoeHrie U QyHKIIMM HEMEMOpAHHBIX OPraHOMJIOB
BaKyOIIH PACTUTENBHBIX KIeTOK. CTpoeHue U GpyHKIHUU
KIICTKH OZIHOMEMOPAHHBIX OPraHOMAOB KIETKH. KileTouHbli COK.
Typrop.
[TosryaBTOHOMHBIE OPTaHOU/IBI KJIETKU: MUTOXOHIPHUH,
TUTACTH/IBL: XJIOPOILIACTHI, XPOMOIUIACTBI, JIEMKOTLIACTHI, X
cTpoeHHe U GYHKIMHU. SInepHbli annapaT KJIeTKH, CTPOSHHE 1
byHKIMN.
HemeMOpaHHbIe OpraHOU B KIIETKU: PHOOCOMBEI,
MHUKPOTPYOOUYKH, KIETOUHBIN eHTP. OpraHOU/IbI ABUKEHHSL:
pecHuuky U Krytuku. CtpoeHue U GpyHKINH HeMeMOPaHHbBIX
OPraHOM/I0B KJIETKH
7. IMpakTrueckoe 3ansitne Ne 2 «CTpoeHHe KIIETKH 2mp IIprobpereHue orbITa IPUMCHEHNUS TEXHUKH 12
(pacTeHHs, JKHBOTHbIG, TPHOB) M  KICTOUYHBIC MHUKPOCKOIUPOBAHUSI [IPH BBITIOJIHEHUH paboT. [loaroToBka
MUKPOIIPENapaToB, HAOIOACHHE C TOMOIIBI0 MHUKPOCKOIIA,
BKJIFOUCHUA (KanMaH, KapOTHHOUAbI, XJIOPOILIACTHI, o
BBISIBJICHUE PA3IMIUN MEXKY U3yIaeMbIMH O0bEKTAMHU,
XPOMOILIACTBI)» UHTepIpeTalus HaOII0aeMbIX ABICHUH, (HOPMyIUpOBaHUE
BBIBOJIOB
CP | Camocmosmenvrnas pa50ma" CO3)IaHI/Ie MakKeTa Scp Coznanue MakeTa KIeTKH U3 TI000ro Marepuana
KIICTKHU
Tema 1.5. CTpyKTYpHO-QYHKIHMOHAIbHBIE GAKTOPHI
HaCJICACTBCHHOCTHU
8. Ctpoenune XxpoMocoM. XpOMOCOMHBII HAOOP KJIETOK, 2T 3nate: CTpoeHHE XpPOMOCOM. XPOMOCOMHBIH HAa0Op KIIETOK, OK 01 1
TOMOJIOTMUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, IallJIONIHbIH OK 02

TOMOJIOTHYHBIE U HETOMOJIOTMYHBIE XPOMOCOMBI,
rarIoNAHbIN U TUIUIONAHBIN HaOop. HykinenHoBbie
kuciotel. [IHK u PHK.

n muruionaHbi Habop. Hyknennossie kucnotel. JJHK u PHK.
Crpoenue HYKJIEUHOBBIX KHCJIOT. Hyxneoruasr.
Kommiemenrapsbie a30THCTHIE OCHOBAHUSI. IIpaBuio
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Yaprapdpa. Crpyxrypy HAHK — 1BoiiHas  crmpais.
Mecronaxoxnenune u Ouonormyeckue Gpynkmun JHK. JTHK-
skcrieptudy. Buasl PHK. @ynkiun PHK B kneTke

9. [Mpaktuyeckoe 3anstue Ne 3 Perienue 3amau Ha 2mp YMeTh pemats J1eMeHTapHbIe OMOIOTHIECKUE 3a/1a4H 1,2
OnpeaAcCICHUE ITOCIECA0BATCIbHOCTH HYKIICOTHIOB,
AMUHOKUCJIOT B MOJICKYJIe Oeka
10. [Tpaktuyeckoe 3anstue Ne 3 Perrenue 3amau Ha 2np YMeTh peniath JIeMeHTapHbIe ONOJIOTHYECKHEe 3a/1a41 1,2
OMpECACIICHUC ITOCIICAOBATCIbHOCTH HYKIJIICOTUIOB,
aMUHOKHCJIOT B MOJIEKYJIe OeKa
Tema 1.6. I[Ipouneccbl MATPUYHOTO CHHTE3a
11. | Peakuuu MaTPUIHOTO CHUHTE?RA. HpI/IHHI/IH 2t 3narb: MaTtpuunsiil cunte3 IHK — peruinkauus. [TpuHuumnst OK 01 1
KOMIUIEMEHTAPHOCTH B  PEAKLMSIX MATPUYHOTO perukanuu JJHK. Mexanusm pemnmukanuu JJHK. Penapanus OK 02
JIHK (nopennexaTtuBHas, mocTpeniekaTuBHas). Peakiyum
CHHTE3a. Y CIIOBHS OMOCHHTE3a O€eJIKa.
MaTpPUYHOTO CHHTe3a. [I[pHHIINI KOMILIEMEHTapHOCTH B
peakuusax marpuaHoro cuaresza. JJHK u rensl. ['enernueckuit
KO/, €ro CBOMCTBA. TPaHCKPUIILIUS — MATPUYHBII CUHTE3
PHK. Tpancmsiuus u e€ stansl. Y ciaoBus OHOCHHTE3a Oerka.
Crpoenne T-PHK u xogupoBanue amuHoxucioT. Poss
pubdocoM B OHOCHHTE3e Oenka
Tema 1.7. HexkyeTounbie (pOPMBI JKM3HH
12. Bupycel. bakrepuun. O01mas xapakTepucTHKa. 2T 3HaTh: 3aKOHOMEPHOCTEN U3MEHUYUBOCTH U OK 02 1
TomsTHeE mTaMM. BUPYCBI 1 GaKTEepUH: CXOACTBA 1 HACJICACTBEHHOCTH; CTPOEHHE U (GYHKIMOHUPOBAHHE OK 04
OHMOIOTHYECKUX OOBEKTOB: KIETKH, TEHOB M XPOMOCOM.
pas/iaus Bupycs! — HekeTouHbIe (POPMBI KU3HH U 00JIUTaTHBIE
napa3uTsl. CTpoeHHe MPOCTHIX U CIIOXKHBIX BUPYCOB,
petpoBupycoB, 6akreprodaros. Kuznennstit nuxi JJHK-
cozaepxkamux Bupyco, PHK-conepkaux Bupycos,
6akrepuocgaros. BUY, renatur yenosexa.
bakrepun. O6uryto xapakrepuctuky. [TonsiTre mramm.
CXO0/ICTBa M pa3JINyusi BUPYCOB U OaKTEpHH:
13. [TpakTaeckoe 3anstre Ne 4  BupycHble U 2np YMeTb paboTaTh ¢ INTepaTypPHBIMUA HCTOUHUKAMH, 1,2

OakTepuanbHble 3a0oieBaHusa. OOIIKME MPUHIUTIBI
HCITOJIB30BaHUSL JICKapCTBEHHBIX BEILLIECTB.
Oco06eHHOCTH IPUMEHEHUSI aHTUOMOTHKOB.

HAXOJUTh HH(POPMAIIHIO O OMOIOTUIECKHX 00BEKTaX B
Pa3IMYHBIX UCTOYHUKAX (Y4eOHHMKAX, CIPABOYHUKAX, HAYIHO-
MOy JIIPHBIX M3/IaHUSAX, KOMITBIOTEPHBIX 0a3ax, pecypcax
cetu VIHTEepHET) U KPUTHUYECKU €€ OLIEHUBATh.
IIpencraBneHne YCTHBIX COOOIIEHH ¢ IPE3SHTAINEH,
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TIOATOTOBJIEHHBIX I10 ITEPEYHIO NICTOYHUKOB,
PEKOMEHIOOBAHHBIX IPENIOAABATEIIEM

14. [TpakTnueckoe 3anstue Ne 4 BupycHble u 2np YMeTh paboTaTh ¢ TUTEPATYPHBIMUA HCTOUHUKAMY; 1,2
GaKkTepHalbHble 3aboneBaHms. OOLIME IPHHIAIbL HaXOJUTh MHPOPMAIHIO O OMOJIOTHUECKHX 00BEKTaX B
Pa3IMYHBIX HCTOYHUKAX (yuyeOHHKaX, CIIPpaBOYHHUKAX, HAYYHO-
HCITIOJIB30BaHUA JICKAPCTBCHHBIX BCIICCTB.
MOMYJIIPHBIX M3JJaHUsX, KOMIIBIOTEPHBIX 0a3ax, pecypcax
Oco0eHHOCTH MPUMEHEHUSI AHTHOUOTUKOB. cetr VIHTEpHET) M KPHTHHYECKH €€ OLEHHBATb.
[IpencraBnerne YCTHBRIX COOOMICHUH € Mpe3eHTAIHEH,
TIOJITOTOBJICHHBIX TI0 ITEPEYHIO HCTOYHHUKOB,
PEKOMEHAOBAaHHBIX IIPEnoaBaTeIeM
Tema 1.8.00MeH BelecTB U IpeBpalleHue JHEPrUH B
KJIETKE
15. | AccuMuIsAnus ¥ TUCCUMIISAIINS — JBE CTOPOHBI 2T 3nate: Tumel 0OMeHa BEIIECTB: aBTOTPOMHBINA 1 OK 02 1
MeTabonmu3Ma. THITbI OOMEHA BEIECTB reTepoTPOQHEIA, a3pOOHBII 1 aHAIPOOHBIH. DHEPreTHIECKOE
obecnieueHne KieTkd: npespamieane ATO B 00OMeHHBIX
nporeccax. @epMEHTAaTHBHBIN XapakTep peakluii KICTOYHOTO
MeTadoI3Ma
16. ITepBUYHBIN CUHTE3 OPTaHUYECKUX BEILIECTB B 2T 3HaTh: 0 MEPBUYHOM CHHTE3€ OpPraHMYECKHUX BEIIECTB B 1
kieTke. IL1acTHUYecKuii ooMeH. DOTOCHHTES. kierke. [Tnactuueckuii oomeH. @oTocuHTe3. XeMOCHHTES.
o o AHa’poOHbII HHEpPreTHIecKuii 0OMeH. AHa’pOOHbIe
XeMocHuHTe3. AHa’pOOHBII 3HEPreTUYECKUII OOMEH. y y
opraHu3Msbl. bposxeHue, aBTOTpOGHBIH U reTepoTPOdHBINA THII
AHa’pOOHBIC OPraHNU3MBL. nuTaHus. AHa3pOOHBIE MUKPOOPIaHU3MBI KaK 0OBEKTHI
OMOTEXHOJIOTHH. DTaIlbl YHEPTETHYECKOT0 0OMeHa. [ ko3,
Bromornueckoe OKUCICHHE, HITH KICTOYHOE JBIXaHUE
Tema 1.9. ’)KuzHeHHblil HuKJI KjaeTkn. Muto3. Meiio3 1
17. KJ'ICTO‘-IHLII\/’I LIUKJI, €r0 Hepp[oz[],l u pery_]'[;{up[;{' 2T 3Hatb: KietouHsrit IUKJI, €0 NEPUOJbI U PETYJISAIUA. OK 02 1
Mutos. Meiios Iepronsr uaTEpda3s! HX ocobeHHOCTH. Juddepenmarus OK 04
KJIETKH M apecT KJIETOYHOro HuKia. JleJieHue KJIeTKH — MUTO3.
Craguu MUTO3a ¥ ITPOHUCXOsIIMe npoliecchl. Kaprokunes u
UTOKUHE3. broJiornueckoe 3Hauenne Mmurosa. Meios —
peaykuuoHHoe AeneHue kietku. Craauu meitoza. Meiio3 —
OCHOBA I10JIOBOTO pa3MHOXKeHHs1. [loBeseHrne XxpoMocoM B
Meiiose. Kpoccunrosep. buonorudyeckuii cMbIC Melo3a.
Od ekt Meiioza. Melio3 B )KHU3HCHHOM ITUKJIC OPTaHU3MOB
CP | Camocmosmenvuas paboma: COCTaBICHHUE 4cp

KpOcCBOpa 10 TeMe - MONeKyJISIpHbINA YPOBEHb
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OpraHu3alu )XKUBOIro

Pa3nea 2. Ctpoenue u GyHKIIMM OPraHU3Ma 41
Tema 2.1. CTpoeHue opranusma 11
18. | OgHOKIETOYHBIE OpraHu3Mbl. MHOTOKJIETOUHBIC 2 2T 3HaTh OCHOBHBIE MOHATHUS: OJHOKIETOUYHBIE OPTraHU3MBI. OK 02 1
OPTaHU3Mb. KononuasnbHbie OPTaHH3MBbI. MHOTOKJIETOUHbBIE OPTaHU3MBI. OK 04
B3anMoCBsI3b 4acTei MHOTOKJIETOYHOTO OpTaHnu3Ma.
DyHKIUA. o
yHKIs. Oprasbl ¥ CHCTEMBI OPTaHOB. ATIIAPAThl OPTaHOB.
Opranbl ¥ CHCTEMBI OPraHOB. AIIIapaThl OPraHoB. ToMeocTas opraHu3Ma U €ro HojjepsKaHue B Ipolecce
I'omeocTas OpraHusma 1 €ro nmoaacprKkaHuc B KUBHEACATECIHLHOCTH.
MponecCe KU3HCACATCIIbHOCTH.
19. CDYHKI_II/IOHaﬂbHaH CHCTCMa OpPraHoB. Tkauu 2 2T 3HaTh: q)yHKLII/IOHaHI)HyIO CHUCTEMY OpTaHOB. Tkanu 1
pactennii. TKaHH KUBOTHBIX U Yes0BeKa. OpraHsl pactenuii. TKaHU KMBOTHBIX U yesioBeka. OpraHel pacTeHHH.
N OpraHbl ¥ CHCTEMBI OPTaHOB JKUBOTHBIX M UEJIOBEKA.
pacTCHHUM. OpFaHbI U CUCTCMbI OPraHOB JKUBOTHBIX U 3
HaYeHWe OTIOPHI, ABWKCHUS, TINTAHUS, TbIXaHHs, TPAHCIIOPTA
YeNI0BEKA. 3HAUCHHE OTOPBI, ABMKEHHUS, TIUTAHWS, BEILECTB, BbIIEIEHHS, 3aIUThl. 3HAUYEHHE MIPOSIBICHUS
JAbIXaHWA, TPAHCIIOPTAa BEIICCTB, BbIJACICHUA, Pa3apaXuMOCTH U pEeryJisiuun
3allIUTHI. 3HaquI/IC IMPOABJICHUA pa3apaKuMOCTHU U
pEryJsiuu
20. CTpoeHue pacTUTEIHLHOTO OpraHu3Ma 2 2T 3nrare: OpraHbl pacTeHUH. 3HaAYCHHE OMOPHI, IBIKCHUS, 1
MIMTAHUs, JBIXaHHUs, TPAHCIIOPTA BENIECTB, BhIIEIECHNS,
3aIATEHL
21. [Mpaktuyeckoe 3anstue Ne 4 UIMMyHUTET. 2 2mp YMeTb HaX0IUTh HHPOPMALIHIO O OHOIIOTHIECKAX 00BEKTaxX B 1,2
VH}EKUHOHHbIE 3a60ICBaHIS 1 SIIHICMHS Pas3IMYHBIX KCTOYHUKAX (yueOHHMKaX, CIIPaBOYHHMKAX, HAYYHO-
N MOMYJISIPHBIX M3JaHUIX, KOMITBIOTEPHBIX 0a3ax, pecypcax
Baxkueimme OIUAEMHU B UCTOPUH YCIIOBCUCCTBA.
ceTu VIHTEPHET) U KPUTHUUECKH €€ OLIEHUBATb.
BakuuHauus Kak IpoQHIaKTHKA HHEKIHOHHBIX ITpencTaBieHne yCTHBIX COOOIIEHNUH ¢ Mpe3eHTaIINEH,
3200JIEBaHUH. MOJATOTOBJICHHBIX IO MEPEYHI0O HICTOYHHUKOB
22. | IIpaktuueckoe 3anstue Ne 4 IMMyHHUTET. 2 2mp 12
Wn¢exuronHbie 3a0071€BaHUS U SMTUIEMUS.
Bakueiimue SIUAEMHU B UCTOPUH YCIIOBCUCCTBA.
Baknunanus kak npopuiakTika HHPEKIMOHHBIX
3a00JIeBaHU.
23. | TIpaktuueckoe 3ausatue Ne 4 IMMyHHTET. 1 lp

WHdekmonHble 3a001€BaHUS U ATTHIEMHUSL.
BaxHelmne 31MIeMun B ICTOPUM Y€JI0BEYECTBA.
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Bakuunanus kak npoduiaakTuka nHQEKITHOHHBIX
3a00J1eBaHU.

Tema 2.2. @opMbI pa3MHOKEHHSI OPTaHU3MOB 2
24. dopMbl  pa3MHOXKEHHS OpraHu3MoB. becronoe u 2 2T 3uate: opMBI pa3sMHOXKEHHS oprann3MoB. becronoe n OK 02
[10JIOBOE Pa3MHOKCHHE. MIOJIOBOE pasMHOKeHHe. BUIpI 6ecroiaoro pa3MHOKEHHUS:
MIPOCTOE JIeJIEHNE HaIBOE, TOYKOBAHKE, pA3MHOKCHHE
CIIOpaMH, BEr€TaTHBHOE pa3MHOXKEHHUE, ()parMeHTanusl,
KJIoHupoBaHue. [lonoBoe pa3MHOKEHHUE.
Tema 2.3.0HTOreHe3 ;)KUBOTHBIX U Y€JI0BEKA 2
['ameTorenes y »kuBoTHBIX. CriepMaToreHes u 4 47 3Hatb: ['ameTorenes y xUBOTHbBIX. CIEpMATOT€HE3 U OOTEHES. OK 02
25. | yorenes. CTpOCHHE TTOIOBBIX KICTOK. CrpoeHue noJoBbIX KIeTOK. OTI0A0TBOPEHUE U OK 04
26 SMOpHOHAIFHOE pa3BUTHE KUBOTHBIX. [lapTeHOTeHE3.
OHHOI{OTBOpCHHe u 3M6pI/IOHa.HI>HOC pPasBUTHUC 36
MOpurorenes (Ha mpuMepe JTaHIeTHuKa). Ctaann
JKHUBOTHBIX. HapTeHOFCHGB. 9M6pI/IOFCHC3 3M6pI/IOFeHGSa
Poct u pazButue xxuBoTHbIX. [locTAOMOpHOHATEHBII Poct 1 pa3BuTHE KUBOTHBIX. [I0CTOMOPHOHATBHBIN IEPUOL.
IIEPHUO. Hp;[Moe M HEIPSAMOE pPa3BUTHUEC. HpaMoe " HCTIPSAMOC pa3BUTHC. PazBurue c MeTaMOp(I)OSOM y
0eCr03BOHOYHBIX M TO3BOHOYHBIX KUBOTHBIX. CTanuu
MOCTAMOPHOHATIFHOTO Pa3BUTHS Y )KUBOTHBIX U YeJIOBEKa.
Ileprone! oHTOTEHE3a YeNIOBEKa. bruoornyeckoe cTapeHue u
cMepTh. ['epoHToNOrus
CP | CamocTrosiTenbHas padoTa 17 17cp
1 kype 2cemecTtp
Tema 2.4. OuTorene3 pacteHmii 2
27 OHTOTeHe3 PacTCHHIA. 2 2T 3uatb: ['ameroduT u criopodur. PasmMHOKEHHE 1 pa3BUTHE OK 02
[leproibl OHTOTEHE3a PACTCHHI Bogopociueil. Pa3MHOMXkeHHe U pa3BUTHE CIIOPOBBIX PACTEHUM. OK 04
PasMHOXeHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Pocr.
[Tepnopl OHTOTE€HE3a PACTEHUI
Tema 2.5. OcHOBHBIE TOHATHSA T'eHETHKH 2
28 TeneTnka xak HayKa O HaCJIeICTBEHHOCTH U 2 2T 3HaTh: OCHOBHBIE TEHETUYECKUE MTOHATHS U CUMBOJIBL. [ eH. OK 02

N3MCHUYMUBOCTHU OPraHU3MOB.

I'enotun. @enoTun. AnneiabHbIE TeHBI. ATBTEPHATUBHBIE
[IpU3HAaKU. JJOMUHAHTHBIN U PELECCUBHBIN IPU3HAKY.
I'omosurora u reteposurora. Yucrast muaust. [ uOpuapl.
OCHOBHBIE METO/IbI TCHETUKH: THOPHIOIOTHYECKHIA,
LIUTOJIOTHYECKUE, MOJIEKYJISIPHO-TEHETUYECKUE

14




Tema 2.6. 3aK0OHOMEPHOCTH HACJIEJOBAHUSA

29 3aKOHOMEPHOCTH 00pa30BaHMs TaMeT. 3aKOHHI [ 2T 3HAaTh: 3aKOHOMEPHOCTH 00pa30BaHus raMeT. 3aKOHHI [ . OK 02 1
Mennens Mewnnenss: MoHornOpugHoe ckpemuBanue. [IpaBuino OK 04
JIOMUHUPOBAHUSA. 3aKOH €IMHO0OPa3Msl IEPBOTO MIOKOJICHHUS.
3aKoH pacIIeIUIeHHs MPU3HAKOB. [IUTOIOTrHuecKine OCHOBHI
MOHOTHOPHIHOTO CKPEUIHNBAHMS. [ MIIOTe3a YHCTOTHI raMeT.
AHanmsupytomiee ckpenruBanne. JJurudpunHoe
CKpCIMBAaHNE. 3aKOH HE3aBUCHMOTO HACIICTOBaHHS
npuzHakoB. [ToauruOpunHOe HacIeI0BaHKE U €ro
3aKOHOMEPHOCTHU
30 HpaKTI/I‘{eCKOG saustie Ne 5 Pemienue 3agad Ha 2np YMeTh: peniath 3JeMEHTapHbIC OMOIOTHYCCKUE 3a1aUH. 1
oTpesieNIeHUEe BEPOSTHOCTA BOZHUKHOBEHUS Pewenne 3a1a4 Ha onpeeNeHIe BEPOATHOCTH
BO3HUKHOBEHHS HACJIEJICTBEHHBIX TIPU3HAKOB IIPU MOHO-, JTU-,
HaCJICACTBCHHLIX ITPHU3HAKOB.
MOJUTUOPUIHOM U aHATM3HPYIOMIEM CKPCIUBAHU,
Cocrapnenne reHOTHIMYECKHX CXEM CKPEIMBAHUS COCTaBIeHHE TeHOTHIINYECKHUX CXEM CKPEIMBaHUs
Tema 2.7. BzanMojaeiicTBue reHoB
31 ['enmoTumn xKak LECJIOCTHAd CUCTEMA. MHOXeCcTBEHHOE 2T 3HaTh MOHATHS: [ €HOTHUIT KaK 11eJI0CTHASI CUCTEMA. OK 01 1
JeiiCTBYE TEHOB. MHoxecTBeHHOE AeiicTBUe reHoB. [lnefioTponusi. OK 02
MHoXecTBEeHHbIH amienu3M. B3aumonecTBue aieabHbIX
redoB. KojgomunupoBanue. B3anMoielicTBre HeallieIbHbIX
reHoB. KommiemenrapHocts. Onuctas. [Tonumepus
Tema 2.8. CuensieHHOe Hac/Ie10BaHUE IPU3HAKOB
32 3akonbl T. Moprasa. 2T 3Hatb: 3akoHsl T. Moprana. CuenyieHHOe HacjieJoBaH1e OK 01 1
I€HOB, HApyLIEHHUE CLEIUICHUsI. XPOMOCOMHAs TEOPHsI OK 02
HACIICJICTBEHHOCTH. | eHeTHIeCcKOe KapTHPOBAHUE XPOMOCOM.
Hcnonp30BaHue KPOCCHHTOBEPA IS COCTABICHUS
TCHETHYECKUX KapT XPOMOCOM
33 [TpakTrdeckoe 3ansaTue Ne 6 Pemenue 3a1a4d Ha 2 np YMeTh: pemarh 3NeMeHTapHbBIC OHOJIOTHYECKUE 3a/1a9H — 1,2
OTIPE/IC/ICHNE BEPOSTHOCTH BOSHUKHOBCHHS HE00XO0IUM MOI00P TeHETHIECKHX 3a/1ad Ha OTpe/IeIICHNE
BEPOSITHOCTH BOSHUKHOBEHHS HACJIEICTBEHHBIX TIPU3HAKOB
HACJICACTBCHHBIX IMMPHU3HAKOB IIPU CHCIINICHHOM o
MIPY CIIETUICHHOM HaCIlIeIOBaHUH Y PACTCHUN
HacCJICaJO0BaHUH, CICIIJICHHBIX C ITIOJIOM, COCTaBJICHUC
TCHOTUITMYCCKUX CXEM CKPCIIMBAHUA
Tema 2.9. I'eneTuka nosa
34 XPOMOCOMHBII MEXaHU3M OTIpEICIICHUS T0JIa. 2T 3Harb: XpOMOCOMHBIA MEXaHU3M ONPECIICHUS M0JIa. OK 01 1
AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['oMOraMeTHslil u OK 02

HacnenoBanue IMPU3HAKOB, CICTIJICHHLIX C I1OJIOM

reTeporaMeTHali noJl. I'eHeTrnyeckas CTpyKTypa MOJIOBBIX
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XpOMOCOM. HacnenoBanne TIPU3HAKOB, CHEIIJICHHBIX C IIOJIOM

Tema 2.10. I'eHeTHKa YeI0BeKa

35 KapuoTtun yenoBeka. MeToabl M3ydYeHHsS T'CHETHKH 2T 3rare: Kapnotunm demoBexka. MeTompl HW3Y4YeHHS TEHETHKH OK 01 1
YeJTOBEeKA. YyeJIoBEKa: TreHeaJ0TMIECKHH, OJIM3HEIOBBIMH, OK 02
IIUTOTCHETHYECKUH, OMOXUMHUYECKUHA, TIOITY JIAITUOHHO-
HaCJIGI[CTBeHHBIG 3a00/I€BaHNs YETOBEKA. o
craructryecknit. HacrmexcTBeHHbIE 3a00JIeBaHHS YEIIOBEKA.
I'eHHple W XPOMOCOMHEIC OOJE3HH dYeloBeKa. bomesHu ¢
HACJIeICTBEHHOU MPeIpacToIOKEHHOCTHIO. 3HaueHue
MEIUIIMHCKOW TEeHETHKHM B MPEAOTBPAIICHUN U JICYCHUH
TCHETHYCCKUX 3a00JICBaHUI YeIOBeKa
36 HpaKTI/I‘{eCKOG saustue Ne 7 Perienue 3aga4q Ha 2np YMeTh: peniath 3JeMEHTaPHbBIC OMOIOTHYECKHE 3a1a4H. 1
onpeacICHME BEPOATHOCTH BO3HUKHOBCHUS
HACJICACTBCHHBIX ITPHU3HAKOB, UCIIOJIB3YSd MCTOAbL
T'CHCETHUKH YCJIOBCKA, COCTAaBJICHHUEC I'CHOTUIITMYCCKUX
CXCM CKPCIIMBAHM.
Tema 2.11. 3aK0HOMEPHOCTH H3MEHYHBOCTH
37 B3aumoelicTBre TEHOTHITA U CPEJIBI TPU 2T 3Hath: B3auMoelcTBHE TEHOTHIA U CPEJIBI TPH OK 01 1
dopmupoBannu herornma. M3MEHIHBOCTD ¢dopmupoBanuu peHorumna. I3MeHIMBOCTH MPHU3HAKOB. OK 02
KagecTBeHHBIE M KOIMYECTBEHHbIE TPU3HAKHA. Buabl OK 04
TIPU3HAKOB. M3MEHUYUBOCTH: HACJIEICTBEHHAsI U HEHACIIEICTBEHHAS.
3axon H.W1. BaBuiosa. 3aK0H rOMOJIOTHYECKHX PSAJIOB B HACIEICTBEHHOM
Buaer myrarui. usMenunsocTr (H.M. BaBunos).
MoudukannonHas, Win (HEeHOTUITHYECKast N3MEHIUBOCTb.
Pois cpenpl B MommdpuKkamoHHoi n3aMeHInBocTH. Hopma
peaxuu npu3Haka. BapuanmoHHBINA P ¥ BapHAITHOHHAS
KpHBast. XapaKTePUCTHKA MOIUPUKAIIMOHHON N3MEHIHBOCTH
HacnencreenHasi, Win reHOTUIIMYECKAs HN3BMEHYUBOCTb.
KoMOuHaTuBHAast ©I3MEHUYUBOCTD.
MyTanmonHass HW3MEHYMBOCTb. BuIbl MyTanui: TeHHbIE,
XpPOMOCOMHBIC, TEHOMHbIE. [IpUYMHBI  BO3HHUKHOBEHHS
MyTaluu
38 HpaKTI/ILIeCKOC 3angarue Ne & Pemenue 3anaq Ha 2np YMeTh: pemath dJieMeHTapHbIe OHOJOTHYECKUE 3a1aun 1

OMmpeCACIICHUE TUIIAa MyTalllU IIPU MIE€peaadec
HACJICACTBCHHBIX IMTPHU3HAKOB, COCTABJICHUC
TCHOTUITMYCCKUX CXEM CKPCIIMBAHUA
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Tema 2.12. Cesiek1iusi OpraHu3MoB

39 Cenekius KaK Hayka. ['eTepo3uc u ero npuiuHAbl. 2T 3nare: Cenekius Kak Hayka. MeTO bl CeJICKIIMOHHOM paboThI. OK 01 1
McKyCCTBEHHBII 0TGOP. I'eTeposuc u ero npu4uHbL. McKyccTBeHHBIH 0TOOD: OK 02
MACCOBBIN ¥ WHAWBHUIYAIbHBIH. DTabl KOMOMHAIIMOHHOMN
cenexknuu. Copt, mopojia, ITaMMm
ANTOPUTMEI pelIeHHe 3a/Jad Ha OIpeNeleHHE BO3MOYKHOTO
BO3HMKHOBEHHS HACJIEICTBCHHBIX NPHU3HAKOB TI0 CEJIEKIINH,
COCTaBJICHUE TCHOTHITHYECKUX CXEM CKPEIIUBAHUS
CP | Camocmosmenvhas paboma.: CtpoeHue u QyHKIUN 2cp Cosnanme pucynka / miakara
OpraHnusma
Paznen 3. Teopusi 3BoJ1IONMH
Tema 3.1. UcTopusi 3BOJIIOIIMOHHOTO Y4€HMSI 1
40 HepBLIe JBOJIIOLMOHHBIE KOHIENUMU. Poiib 2t 3Hatb: [lepBble 3BONIOIIMOHHBIE KOHUEIINH. OK 02
3BOJIOLMOHHOIA TEOPHH B Q)OpMHpOBaHI/II/I Haquoﬁ I'panyamuctuueckas sBomounoHHas konuenuus X.b. OK 04
Jlamapka. [IBrmxyuiue cuisl sBositound. Kpeanonusm u
KapTUHBI MUpa .
tpanchopmusm. Cucremarnka K. JlnaHes u e€ 3HaUCHUE 115
(OpMHUPOBAHNUS HICH YBOJIOIIH
[IpennochlIKM BOBHUKHOBEHUS TapBUHU3MA. DBOJIOIIHS
BUJI0B B pupoe. boprba 3a cymectBoBanue. EcTecTBEHHBIN
otbop. [IuBeprexHiys MpU3HaKoB U BU000pa30BaHue.
OCHOBHBIE TIOJIOKEHHUSI CAHTETUYECKOHN TEOPUH IBOJIOLUN
(CTD). Ponb 3BOMIOIIMOHHON TeOpUH B (hOpMUPOBAHUU
HAy4YHOU KapTUHBI MUPA
Tema 3.2. Mukpo3BoJIIO1HS
41 MHKpOSBOJIIOHI/Iﬂ ¥ MaKPOIBOJTIOIIHS KaK ATAITbl 2t 3HaTb: MUKpPO3BOIIOLUS U MAKPOIBOJIIOLIUS KaK 3TaIlbl OK 02 1

HBOJIFOLIMOHHOTO npolecca. [lomynsanusa kak
AJIEMEHTApHAsI €IMHUIIA DBOJIOLIHH.

JBmxymiue cuibl ((hakTOphl) 3BOIOIHH.
MyTannoHHbIN Hpoliecc 1 KOMOMHATHBHAS
U3MEHYMBOCTb. Murpanus. M3omsanus nomyJsisnmi:
reorpaguueckas (IpoCcTpaHCTBEHHAs),
O6uonornyeckas (penpoayKTHUBHAS).
EctectBeHHbII1 0TOOp — HanpaBsoLui pakTop
sBOJIOIMH. bopr0a 3a cyliecTBOBaHNE KakK
MEXaHHU3M JIEHCTBUSI €CTECTBEHHOT0 0TOOpa B

SBOJIIOLMOHHOTO TIporiecca. ['eHeTHuecKkre OCHOBBI
IBOJIIOIMH. MyTannu 1 KOMOWHAIIMY KaK 3JIEMEHTapHBINA
SBOJIIOLMOHHBINA MaTepuai. [lonymsus Kak 3JeMeHTapHast
€IMHUIIA IBOJIOLHN.

JBmxymme cuibl ((hakTopsl) 3BOTFOLNH. MyTarimoHHBIH
npoiiecc ¥ KOMOMHATHBHAS N3MEHYMBOCTh. MHurpanusi.
W3omnstums nomymsiuumii: reorpaguyueckas (IIpocTpaHCTBEHHAS),
Ouonorndeckas (penpoyKTHBHAS).

EcrecTBeHHBIN 0TOOP — HANPaBISIONIHI (HaKTOP IBOJIOLNH.
Bopr0Oa 3a cyniecTBoBaHME KaK MEXaHU3M JICHCTBHS
€CTEeCTBEHHOT'0 0TOOpa B oMy siuusax. Bug n ero xpurepun
(npusHakm). Bunoobpa3zoBaHue Kak pe3ysbTar
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nomyssiuusax. Bun u ero kpurepuu (IprU3HAKK).
BunooOpa3oBanue kak pe3ysbTaT MUKPOIBOJIOLUU

MHKPOIBOTIOLUH
YMeTh. ONHCHIBaTh OCOOEHHOCTH BHIOB 110
MOP(OIOTHYECKOMY KPUTEPHUIO

Tema 3.3. Makpo3BoJirouust

42 MakponsBosrorys. PopMbl 1 OCHOBHBIC HaITpaBICHUS 2T 3Hatb: Makpossomtonusi. ©opMbl U1 OCHOBHBIE HaNpaBICHUS OK 02 1
maxpossotonun (A.H. Cesepros). [Iytu Makpossoirormd (A.H. Ceseprios). [Iytn noctmxenuns
. OHMOJIOTHYECKOTO Iporpecca: apoMopdo3, NIN0aTanTaIHs,
JOCTHUXXCHUA OMOJIOTHYECKOTr0 Imporpecca:
o0rmras gereHepanys. MeTo sl U3y4eHHST MaKPOIBOIIOIIHH.
apoMop(o3, naHoasanTanus, ooIas 1ereHeparys. 3akoH 3apopliesoro cxoctsa (3akon K. Bapa).
MeTobl n3y4eHHsT MaKpO3BOJIOIUU. 3aKOH Buorenernueckuii 3akoH (3. ['ekkens, @. Mromrep). O6mue
3apojsiiieBoro cxosacraa (3akon K. bapa). 3aKOHOMEPHOCTH (MPaBHIIA) SBOMOLUH
buorenernyeckuii 3akoH (2. ['ekkens, @. Mroep).
OO0m1me 3aKOHOMEPHOCTH (ITpaBUIa) BOJIIOIIMHU
Tema 3.4. Bo3HUKHOBEeHHE U Pa3BUTHE KU3HHM HA 3emuie
43 'unoressl 1 TCOPHH BO3ZHUKHOBCHUS )KM3HHU Ha 2T ['unoressl u TCOPUN BO3HUKHOBCHHS )KU3HU Ha 3emuie: OK 02 1
3emie. KpeaIrmoHu3M, CaMOTIPOU3BOJIbHOE (CTIOHTAHHOE) OK 04
3apo’KACHHE, CTAllMOHAPHOE COCTOSHHE, TAHCIIEPMUS,
6uomnos3. Hauano opranuyeckoit sposmrornuu. [lossienue
MEPBBIX KIETOK. DBOIONHUS META00IM3Ma. DBOJFOIHS MEPBBIX
KIeTOK. [IpokapuoTHI 1 3yKapHOTHL. [IponcxoxaeHme
MHOTOKJICTOYHBIX OPTaHU3MOB. BO3HHKHOBEHHE OCHOBHBIX
[apCTB 3YKapHUOT.
OCHOBHBIE YePTHI IBOJIOIUH PACTUTEIFHOTO MHPA.
OCHOBHBIE YEPTHI YBOJIOIIH KHBOTHOTO MHPa
CP | Camocmosmenvhas paboma: JIeHTbI BpeMEHU TI0 2cp [IpencraBnenre YCTHOTO COOOIICHSI U JICHTHI BPEMEHH T10
OCHOBHBIM 3TaraM BO3HHKHOBEHHS 1 Pa3BUTHS OCHOBHBIM 3TaraM BO3HUKHOBEHHUSI U PAa3BUTHUS JKUBOTHOTO U
PaCTUTEILHOTO MHpPA, MOrOTOBJICHHBIX [0 MEPEYHIO
JKUBOTHOI'O U PAaCTUTCIIBHOTO MUpPa
HCTOYHHKOB, PCKOMEHI0BAHHBIX NPEIOaBaTEICM
Tema 3.5. IlpoucxoxkaeHne 4eJJOBEKa — AaHTPOINIOreHe3
44 AHTpOHOJIOFI/ISI. CXOACTBO U OTJIMYMSA YETIOBEKA C 2T 3HaTh: CUcTeMaTHYECKOE MOJIOKEHUE YesioBeka. CX0ICTBO OK 02 1
YeJIoBeKa C )KMBOTHBIMU. OTIINYMS YeIOBEeKa OT )KUBOTHBIX. OK 04

JKHUBOTHBIMHU.
YenoBeueckne

KonTponbnas pabota. TeopeTudeckre acreKkThl
ABOJTIOIMY KU3HHA Ha 3eMJIe pachl.

[MpsiMOX0’KaEeHNE 1 KOMIUIEKC CBS3aHHBIX C HUM IIPH3HAKOB.
Pa3BuTHe rosoBHOr0 MO3ra U BTOPOi CUTHAJIbHOW CHCTEMBI.
CooTHomIeHne ONOJIOTHYECKUX U COIMANBHBIX (aKTOPOB B
AHTPOIIOTeHEe3e

OCHOBHBIE CTa/IMH aHTPOIOreHe3a. JIpuoniTeKn — NpeaKu
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YeIIoBeKa 1 9eJI0BEK00Opa3HBIX 00e3bsH. [IpoToanTpon —
[IPEALIECTBEHHUK Y€JI0BEKa. APXAaHTPOIl — IPEBHENILINI
yenosek. [laneoantpon — npeBuuii yenosek. Heoantpomn —
YeJIOBEK COBPEMEHHOTO THUIA. DBOJIOIHS COBPEMEHHOTO
YyeJI0BEeKa.

Yenoseueckue pacbkl. OCHOBHBIC OOJBIIHNE PACHI:
eBpoIeouiHas (eBpa3uiickas), Herpo-aBCTPAIOUHAS
(’KBaTOpUaNbHAs), MOHTOJIOUTHAS (a3UATCKO-aMEPUKAHCKAs).
Bpems u MecTo BO3HUKHOBEHUS UenoBedeckux pac. EquHcTBo
YEJIOBEYECKUX pac

YMeTh: aHaIU3UPOBATh U OLIEHUBATh Pa3IU4HbIE THIIOTE3I O
CYITHOCTH, MTPOUCXOXKICHUH )KHU3HU W YEJIOBEKa

CP CaMocmOﬂmeﬂbHag paﬁoma" I[OK-HaIH)I 2 ZCp 3amuTa JIeHT BPEMCHH U MCHTAJIbHBIX KAPT B (I)OpMaTe
Temsl: BpeMst 1 IIyTH paccelIeHus YeT0BEeKa 110 YCTHOTO COOOIICHHUS, TIOATOTOBICHHBIX IO TIEPEUHIO
HCTOYHHMKOB, PEKOMEH/IOBaHHBIX TPETO/IaBaTelIeM
IIJTAaHECTC. HpI/ICHOCO6JIeHHOCTI) YCJIOBCKA K pa3HbBIM
YCIIOBUSIM Cpefibl. Biusinue reorpaduueckoit cpessl
Ha MOp(l)OJ'IOI‘I/IIO n (1)I/I3I/IOJIOFI/IIO YCJIOBCKaA
Paznen 4. Dxojiorus 20
Tema 4.1. IkoJioruueckue (paxkTopbl U cpelbl :KU3HU 2
45 Cpenpl obutanus oprann3MoB. Kitaccudukariust 2 2T 3nate: Cpenpl OOUTAaHUS OPTraHU3MOB: BOJHAS, HA3EMHO- OK 01 1
YKOJIOTHYeCKHX (akTopo. [IpaBmio MmurrMyMa FO BO3JyIlIHAs, IOYBEHHAs!, BHYTpHOpPraHu3MeHHas. Ou3uko- OK 07
XUMHYECKIE 0COOCHHOCTH Cpell OOMTaHUs OPTraHU3MOB.
JInbuxa. 3axon TonepantHoctu B. lendopna.
[IpucnocoOieHNst OpraHU3MOB K KU3HU B PA3HBIX Cpelax.
[MonsTue sxomorudeckoro dakropa. Knaccupukarms
sKoNoruuecKkux (aktopos. [IpaBmro muauMyma 0. JInbuxa.
3akon TonepantHocTH B. lllendopna
YMeTh: BBISBIIATH IIPUCHOCOOJIEHUS] OPraHU3MOB K Cpezie
obuTaHus
Tema 4.2. Ilonyasiuus, cO00011eCTBA, IKOCUCTEMbI 2
46 Bun u momysisiiiny. bruoreHo3. DKoCHCTEMBI. 2 2T 3HaTb: DKOJIOTHUYECKasl XapaKTepPUCTHKA BUJIA U MOMYJISLUY. OK 01 1
Tpoduueckue ypoBrH. TpoduyecKie LeNH U CeTH Oxonoruyeckas HUIIA BUJA. DKOJIOTMYECKHE XapaKTePUCTUKU OK 02
nomysiiun. Coo0IecTBa U SKOCHCcTeMbl. brornenos u ero OK 07

OcHOBHBIE TTIOKa3aTeNIN YKOCUCTEMBI. brnomacca u
npoayKnous. DKOJIOTHYECKHE nrupaMuabl YUCCII,

6uomaccel u 3Hepruu. [IpaBuiio nupaMubl SHEPTHUH.

AHTpOl'IOF €HHBIC DKOCUCTEMBI. AT POSKOCUCTCMBI.

crpykrypa (B.H. Cykaues). CBsi3u Mex1y opraHu3MamMu B
6uonieHo3e. CTpyKTypHbIE KOMITOHEHTHI Y9KOCHCTEMBI:
MIPOAYIIEHTHI, KOHCYMEHTHI, peayIeHTsl. Kpyrosopor
BEIIIECTB ¥ MTOTOK SHEPTHH B IKOocucTeMe. Tpodudeckne
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YPOBHH.

AHTPOIIOT€HHBIE 9KOCHCTEMBI. ArposKOCHCTeMbl. OTIIHYHs
arpo3KOCHCTEM OT OHOre0leHO30B. YPOOIKOCHCTEMBI.
OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM

YMeTh: COCTaBIIATh AIEMEHTapHBIE CXEMbl CKPEIINBAHUS U
CXEMBI ITepeHOCca BEIIECTB U Nepelaul SHEPTUH B
sKocucTeMax (enu nuranus). Pemenue npakTiko-
OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUH MO IIEPEHOCY
BEILIECTBA M SHEPTHH B IKOCHCTEMAX C COCTABIICHUE
Tpoduueckux nenei u mupaMu GHOMacChl H SHEPTHY;
CpaBHUBATh OHOJIOTHYECKUE OOBEKTHI: XHMHYCCKHI COCTAB
TEJ KUBOU W HSKUBOW MPUPOIBL, IPUPOJHBIC SKOCHCTEMBI 1
arpodKOCHCTEMBI CBOCH MECTHOCTH; HPOLIECCHI
(ecTeCTBEHHBIN U UCKYCCTBEHHBIN OTOOD, U J€7aTh BHIBOIBI U
0000I1IeHNS Ha OCHOBE CPaBHEHUS U aHAJIN3a; U3y4aTh
M3MEHEHHMs B 9KOCUCTEMax Ha OMOJIOTHUECKHX MOJIEIISIX.

Tema 4.3. buocdepa - riiodanbHas
IKOJIOTHYECKAs CHCTeMa

47 Bnoc(bepa. Pa3Butue Hpe,Z[CTaBHeHI/Iﬁ 0 61/100(1)6136 B 2T 3HaTh: BKJIJ] BRIJAIONINXCSA (B TOM YUCIIE OT€YECTBEHHBIX ) OK 01 1
Tpynax B.M. Beprazackoro. YYEHBIX B pa3BUTHE OMOJIOTHUECKOH HAYKH; pa3BUTHE OK 02
npejcTasieHuii o ouochepe B Tpynax B.W. BepHaackoro. OK 06
I'moGanbHBIE 3KOJIOTHYECKHE HpOGJ’IeMBI 06 ot
nacti 6uocdepsl u e€ cocras. JKusoe BemecTBo Ouochepsr | OK 07
COBPEMCHHOCTH U IIYTHU UX PCHICHUA U ero (I)YHKHI/II/I
3aKOHOMEPHOCTH CyIIecTBOBaHUs Onochepsl. OcoOeHHOCTH
Omocdepsl Kak rIIo0aIEHON IKOCUCTEMEL. JlHHAMITYeCKOe
paBHOBecHe B bnocdepe. PurmmaHoCTh siBeHHi B Onocdepe.
KpyroBopoTsI BemecTB M OHOTCOXHMUYECKUE ITHKITBL.
I'moGanpHBIE 3KOIOTHYECKHE IPOOIEMBI COBPEMEHHOCTH U
MYTH UX PEIICHU
Tema 4.4. Biusinne aHTPONOreHHbIX (akTOpPOB HA
onocepy
48 AHTpOHOFeHHLIe BO3JEHCTBUS HA 61/100(1)epy. 2T 3Harb: paBuIia MOBEACHUS B IPUPOAHOIN cpesie, UICTOUHUKU U OK 01 1
3arpsi3HeHue. PeleHne pakTHKo- HaJIMYME MYTareHOB B OKpYKaroIliel cpene (KOCBEHHO). OK 02
o AHTpoOToreHHbIe BO3IeiCTBHS Ha Onocdepy. 3arps3HeHust OK 04
OPHUECHTHUPOBAHHBIX 3aJdHHUU 110 COXPAHCHHUIO o
KaK BHJ] aHTPOIIOT€HHOT0 BO3/IEHCTBHSA (XUMIUYECKOE, OK 07

IIPUPOJIHBIX PECYPCOB CBOETO PErMOHA IPOKUBAHUS

¢dusnyeckoe, OMOIOTHIECKOE, OTXO/IBI MPOU3BOICTBA U
noTpebieHus). AHTPOIOTCHHBIE BO3ICHCTBHS Ha aTMoc(epy.
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Boszneticteus Ha rugpocdepy (3arpsA3HEHHS U UX UCTOYHHKY,
UCTOIIEeHUs Box). Bo3neiicTBus Ha mutocdepy (merpamarust
MOYBBI, BO3JICHCTBHE HAa TOPHBIE IOPO/IA, HENIPa).
AHTpONOreHHbIE BO3JICHCTBHS HAa OMOTHYECKUE COO0IIeCTBa
(Jieca ¥ pacTHTeNbHbIE COOOIECTBA, KMBOTHBII MHUP)

CP | Camocmosimenvhas paboma. cOCTaBICHUE 2cp COCTaBIIEHHE KPOCCBOP/IA
KpoCcCBOpAa 110 pasacilty «broskoorus»
Tema 4.5. Bausinue couyaabHO-IKOJIOTHYECKHX
(hakTOpPOB Ha 3710pPOBbE YeJTOBEKA
49 3Hopo]3},e U ero cocTapistomue. Bpeaubie 2T 3Hatb: 3710pOBbE U €r0 cocTaBistone. GakTopsl, OK 02 1
TIPHUBBIYKHL. MOJIOKUTETIBHO U OTPULATEIBHO BIMSIOLIME HA OPraHU3M OK 04
yenoBeka. Oka3zaHus EPBON TOMOIIIH IIPH TPAaBMaTHUECKHUX, OK 07
310poBbe U pabOTOCTIOCOOHOCTbD.
NPOCTY/HBIX U IPYTUX 3a00JICBaHUSIX, OTPABICHHUIX
MUIIEBLIMU TIPOIYKTaMU BpeaHbIe MPUBBIUKY: MOCICICTBHS U
npodunaktuka. [IpobiemMa TeXHOTCHHBIX BO3ICHCTBHIA Ha
3I0POBBE YeJIOBEKa (AIEKTPOMATHUTHEIC OIS, OBITOBAS
XUMHS, H30BITOYHBIC IITyMBI, paualys 1 T.11.). AanTanus
OpraHM3Ma YelioBeKa K PaKTopaM OKPYIKAroIIeH CpeIbl.
3ammMTHEIE MEXaHU3MBI OpraHu3Ma YeJIoBeKa. 3J0POBEE H
paboTOCTIOCOOHOCTD.
50 JlabopatopHas pabota Nel “OmnpenesicHre BUTAMUHA 21p [MonroToBka BapUaHTOB OIBITA, HAOMIOACHHUE 32 1,2
Cs MPOaYKTax mutagus’ KaueCTBEHHBIMHU PEAKIUSIMHU, 3aM0THeHHE pabouel TabauIbl,
MHTEpIpeTalys Ha0IoJaeMbIX SBICHUH, (HOPMYyIUpOBaHHE
BBIBOJIOB
51 HpI/IHHI/IHbI (bOpMPIpOBaHI/IH 3;[0p0]3]5,ec6epera}0mero 2T 3HaTh: IIpunnuns! (bOpMI/IpOBaHI/ISI 3)10posbec6epera101uero 1
noBeeHns. BHOXUMHYECKHe aCIeKThI noBesieHus. Pusnueckas akTUBHOCTD M 3/I0pOBbE. [ pymibI
310poBbsi. OCHOBBI 3aKJIMBaHUs. bBHOXMMUUECKHE aCTIeKThI
parOHAJIBHOI'O IMIUTAHUS. HpaBI/ma 0e301macHoro PaIMOHANBHOTO MUTaHus. [IpaBHIIa 6e30MacHOr0
HCIIOJIb30BAHNsI OBITOBBIX IPHOOPOB M TEXHHYECKUX UCIIOJIE30BaHMS OBITOBBIX TPUOOPOB M TEXHUYECKHX
YCTPOMCTB YCTPOKCTB
YMeTh UCTIONIb30BaTh IPHOOPETCHHBIC 3HAHUS U YMCHHUS B
MPAKTUYECKOM NEITETbHOCTH U MTOBCEHEBHOM XKU3HU: IS
coOroIeHus Mep MPOQIIAKTUKU OTPABICHUH, BUPYCHBIX U
JpyTUX 3a0oJieBaHuil, CTPECCOB, BPEHBIX MPHUBBIYEK
(KypeHus, aTKoToJIn3Ma, HAPKOMAaHHH).
52 | JIaboparopHas pabota Ne2 «BrnusiHue aOMOTHYECKUX 25p HM3yueHre MEXaHU3MOB aIaNTalMi OPraHU3Ma YeJOBEKa K 1,2

(hakTOpOB Ha YeoBeKa (HU3KHUE U BHICOKHE

HU3KHAM U BEICOKUM TeMIlepaTypaM U 00bsSCHEHNE
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TEMIIEPATYPHI)»

MOJTyYEHHBIX PE3YNbTaTOB U (JOPMYIHPOBAHNE BEIBOIOB
(IMCHMEHHO) C UCTIONB30BAHNEM HAYUYHBIX MMOHATHH, TEOPUI U
3aKOHOB

Pa3znea S. buoJsiorusi B :kU3HU 2
53 OCHOBHBIE HAIIPABJICHHUS COBPEMEHHOU 2 2T 3Hatb: bBHOTEeXHOJIOrMs Kak HayKa U MPOU3BOJICTBO. OK 01 1
OGHOTEXHOJIOTHH. JTHKA OMOTEXHOIOIMYSCKUX 1 OCHOBHBIE HAIPABJICHHUS COBPEMEHHON OMOTEXHOJIOTHH. OK 02
Metonaps! 6norexHoaoruu. OObEeKThE OMOTEXHOJIOMNHA. DTUKA OK 04
TCHETHHCCKIX SKCIICPUMEHTOB. OMOTEXHOJIOTHICCKUX U TEHETHUECKUX IKCIIEPHUMEHTOB. OK 09
o . P
Pa3BuTHEe IPOMBINUICHHOI OHOTEXHOJIOTHI U ¢ I[TpaBuia NOKMCKA U aHAIM3a GMO3KOIOrHYeCcKoi MHpOpMAalUu
IMPUMECHCHHUEC B )KU3HU YCJIOBEKA, IIOMCK M aHAJIU3 U3 PAa3MUYHBIX HCTOYHHUKOB (HaydHas U yuyeOHO-HAyUHAs
UHPOPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4Has U JIUTEPATypa, CPEICTBA MACCOBOI HHPOPMALINH, CETh
yueOHO-Hay4YHas JIUTepaTypa, CpeiCTBa MacCOBOM Hurepner n Apyrue)
YMeTh OlIeHNBATh STHIECKUE ACTIEKTHI HEKOTOPBIX
uHpopManuu, cetb IHTEepHET 1 ApyTrHue) N
ucciaeq0BaHui B 001acTH OMOTEXHOJIOTHH (KJIIOHUPOBaHHME,
HCKYCCTBEHHOE OIIOJIOTBOPEHHE)
Pa3gen 6. BuoskoJsiornyeckue uccjaeqoBaHus 12
Tema 6.1. OCHOBHBIE METOAbI 2
54 MeToabpl GMO3KOIOTHYECKAX UCCIIETOBAHUN. 2 2T 3nate: Hayunsiii MeToa. MeTosr OM03KOIOTHIECKIX OK 01 1
MOHHTOPUHT OKPYKAFOIIIEH CPEIBI. WCCIIeIOBaHUIL: TOJIEBBIE, JIAOOpATOPHBIE, OK 02
JKCIIEPUMEHTaIbHbIe. MOHUTOPUHT OKPYKAIOIICH CPeJIbl: OK 04
JIOKAJIbHBIH, pETHOHAIBHBIN U TJI00ANbHBIN OK 07
MeTo bl MOKCKA, aHaIM3a U 00pabOoTKU HH(POPMAIIUU O
MPOEKTE B PA3IMYHBIX HCTOUHUKAX
Tema 6.2. buodkonornyeckuii IKCIEePUMEHT 10
55 [Mpaktuyeckoe 3anstre Ne 9 [Toaroroska 2 2mp YMeTh UCTIONTb30BaTh MMOTyYCHHBIC 3HAHUS HA TIPAKTHKE. OK 01 1,2
MHIMBHLYaIbHOTO POEKTA [lepBerit 3Tam BeIOMTHEHUS poekTa: O030p TeM yueOHO- OK 02
HCCIIeI0BATEIILCKUX MPOEKTOB. Br1O6op yueOHO- OK 03
HCCIIEI0BATEIBCKOTO MTPOEKTA U3 NMPEJJI0KEHHBIX. OK 04
DopmupoBaHUEe KOMaH/BI IPOEKTA. AITOPUTM BBITIOTHEHUS OK 05
MIPOEKTA. OK 07
Kaxxmas rpymnma BeIOMpaeT OAMH U3 BApUAHTOB y4eOHO- OK 08
HCCIIeIOBATENILCKUX TPOSKTOB! OKO09

1. Onenka kauecTBa aTMOC(HEPHOTO BO3TyXa

2. OneHKa KayecTBa IO0YB METOJIOM (PUTOTECTHPOBAHUS
3. Oyenka kavecmea 600 NOBEPXHOCMHBIX 8000EMO8 NO
OP2AHONENMUYECKUM U DUBUKO-XUMUYECKUM CEOUCMBAM
4. Bausinue ITAB Ha pocT 1 pa3BUTHE CEMSTH BBICIINX
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pacTeHui
5. BiusiHEEe COIEBOTO 3arpsi3HEHNUS HA POCT U Pa3BUTHE CEMSIH
BBICIINX PACTEHHH
CP | Camocmossmenvnas paboma: VIHIUBU Ty aTbHBIN 10 10cp O0ocHOBaHME aKTyaJbHOCTH BEIOpAaHHOW TeMbl. BrisiBnenne
IPOEKT npobaeMbl UccIeaoBaH s, HOPMYIUPOBAHHUE THIOTE3BI.
Bri0op MeTooB HccnenoBanus. Beibop Touek oTrbopa mpoo
Ha TePPUTOPHUH HccleoBanHus. [locTaHOBKA HeTiel U 3a1au
uccrnenoBanus. OnpeaencHue HOPMBbI MPEACTABICHUS
pe3ynbTaToB uccienoBanus. OnpeneseHue 3TarnoB u
COCTaBJICHHUE ILIAHA MCCIICI0BAHUS
56 Jlabopatoproe 3ansatue Ne 3 «I[loaroroBka 2 2mp Bmopoii sman evinonnenus npoexma: moaroToBKa 1,2
0GOPYI0BAHHS i MATCPHAIIOB HEOOXOANMOH MOCY /bl ¥ MaTepuala i SKCIePHUMEHTa,
MPOBEJICHUE IKCIIEPUMEHTA, IIEPHOIUUECKasi IIPOBEPKa
TEUeHHs IKCIIepUMEeHTa/ cOOp MaTepualia B BBIOpAaHHBIX
TOYKax 0TOOpa mpod
57 JIaboparopnoe 3anarue Ne 4 «Ilonyuenne 2 2mp Tpemuii sman eblnoHeHUs NPOEKMA: TIONYISHUE TEPBUYHBIX 12
OKCIICPUMCHTAJIBHBIX NAHHBIX, CTATUCTUYCCKAA SKCIICPUMCHTAJIIbHBIX JAHHBIX, IPOBECACHUEC CTaTUCTHYCCKOU
00paboTKa JAHHBIX)» 00pabOTKU MOTYIEHHBIX JaHHBIX
58 | JlaboparopHoe 3ansTue Ne 5 «BbiiBnenne 2 2np Yemeepmoiti 5man 6blNOIHEHUsI NPOEKMA. BbISIBICHUE 1,2
3aKOHOMEPHOCTEH, (HOPMYTUPOBAHUE BHIBOJIOB U 3aKOHOMEPHOCTEH, POPMYJTMPOBAHHUE BBIBOJIOB M MPOTHO30B,
MIPOTHO30B, OIIEHKA KaueCTBa UCCIEAYEeMOT0 O0bhEeKTa OLICHKA Ka4eCTBa UCCIEYEeMOro 00bEKTa 10 pe3ybTaTaMm
10 pe3yJibTaTaM OMOJIKOJIOTHUSCKOTO aHATN3a» Groakonorieckoro anamsa
CP | Camocmossmenvhas paboma. MOATOTOBKA 2 2¢p
Ymemv pabomamo ¢ komnviomepom
MPE3CHTAIIMU MPOCKTA
59 HpaKTI/ILIeCKOG saustie Ne 9 3amura MIPOEKTA. 2 2np [IpencrasneHue pe3ysibTaTOB BBHIOIHEHUS YIEOHO- 1,2
HCCIIeIOBATENIECKHUX TIPOSKTOB (BBICTYIUICHHE C
Mpe3eHTaIne)
Bcero 781+2911P+10JIP

* JI1s1 XapaKTepUCTUKH YPOBHS OCBOCHHUS yUE€OHOTO MaTepHaja HCIOIb3YIOTCs ClieyIone 0003HaYeHHS:
1 — o3HaKoMuTeNbHBIH (Y3HaBaHUE paHee N3YyUEHHBIX 00OBEKTOB, CBOWCTB);
1 — penpoayKTHBHBIN (BBIITOJHEHHE AEATEIHHOCTH M0 00pa3ily, MHCTPYKINH WIN TI0J1 PyKOBOJICTBOM);

3 — NPOJYKTUBHBIN (IUTAHUPOBAHHUE W CAMOCTOSTEIBHOE BHITIOIIHEHHE JIESITEILHOCTH, PELICHHE MPOOJIEMHBIX 3a/1ay).
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3 YCJIOBUA PEAJIM3ALIIU ITPOT'PAMMBI AU CHUITJIMHBI

3.1 TpedoBaHUsI K MUHMMAJLHOMY MATEPHAIBLHO-TEXHUYECKOMY 00€ecreYeHUI0
Peanmuzamuss mporpamMmbl  TUCHUIIMHBI TpeOyeT Haauuus  ydyeOHoro kaOuHeTra -
buonorumn.

O6opynoBaHue yaeOHOro KaOMHeTa:

— pabodee MeCTO MpernoaBaTers;

— paboune MecTa, OOOpYZOBaHHBIC TEPCOHAIBHBIMH  KOMIIBIOTEPAMH IO

quCcIy 00y4YaronuXxcs;

- yu4eOHO-TIpaKTHUECKOe M y4eOHO-mabopaTopHoe oOopymoBanue (Bechl y4eOHBIC C
TUPSIMH, JTyTia Py4dHasi, MUKPOCKOII JJA0OPATOPHBIN, KOMIUJICKT MOCY/IbI M IPHHAICKHOCTEH IS
IpOBEICHUS J1Ta0OPaTOPHBIX PadOT);

- HarJIAOHBIE ITOCOOUS,

- yuebHO-MeToAnuecKoe obecriedeHre (yueOHoe mocodre, METOANYECKUE YKa3aHUsl IS
CTYJICHTOB, pa3/IaTOYHBIC MaTCPHAIIBI);

- KJIaCCHAasl JIOCKa.

TexHuueckue cpeacTBa 00yUeHHUS:
- CpeICTBa MyJIbTUMEANA (ITPOCKTOP, IKPaH).

3.2 UndopmannonHoe obecnevyeHue 00yueHust

OcHoBHas nuTEparypa:

1. TynsakoBa, O. B. buonorus : yue6nux : [16+] / O. B. Tynaxosa. — U3n. 2-e, crep. —
Mocksa ; bepnun : Jupexr-Menna, 2019. — 450 c. : un., cxeM., Tabn. — Pexxum nocrtyma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576759

2. TynskoBa, O. B. buonorus ¢ ocHoBamHu 3KoIOTMH : ydeOHOe mocobue : [16+] /
O. B. TynskoBa. — 1U3x. 2-e, crep. — Mocksa ; bepnun : lupekr-Menua, 2019. — 690 c. : un.,
CXEM., Tab1. - Pexum JOCTyTa: o MTOTIHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576760

JonoyiHuTENBHAS TUTEPATYpa:

1. Asuzoga, 1. FO0. CamocrosrenbHas paboTa CTyA€HTOB Ha Ja00OpaTOPHBIX 3aHATUAX MO
MeToauke o0yueHuss Ouosnoruu (pasmen «OOmas Ouonorus») : yuyeOHoe mocodue : [16+] /
N. 0. A3uzoBa, A.JI JleBuenko ; Poccuiickuii TrocylapCTBEHHBIM  I€JarornyecKuii
yHuBepcuter uM. A. W. TI'epnena. — Cankr-IletepOypr : Poccuiickuili rocynapcTBeHHBIN
negarorudeckuii yuuepcutrer uMm. A.M. epuena (PI'TIY), 2020. — 248 c. : un. — Pexum
noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=692359

2. Tynskosa, O. B. 130panHbIe Bonpockl 001miei Oronoruu : yaedHoe mocodue : [16+] /
O. B. Tynskosa. — U3a. 2-e, crep. — Mocksa ; bepnun : lupexr-Menua, 2019. — 147 c. : cxem.,
ni., TabII. - Pexum JOCTyTa: 1o MIO/IMTUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576761

3. CoBpeMeHHBIC TTPOOIIEMBI OHoTOTHY ((r3uosorus) : yaeOHoe mocobdue : [16+] / aBT.-
coct. JI. A. Bapuu, H. H. Komxko, M. JI. Bacunpuenko ; KemepoBckuil rocygapcTBEHHBIN
yHuBepcuteT. — KemepoBo : KemepoBckuii rocyrapctBeHHslid yauBepeuret, 2019. — 155 ¢. @ wit. —
Pexum noctyna: no noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=600315

4. PacturenpHbii Mup Asuarckoir Poccum / . pen. B. II. CemenbHUKOB ; ydpen.
Cubupckoe otnenenue Poccuiickoit akagemuu Hayk, L{eHTpanbHbBI cHOUPCKUN OOTaHWYECKUN
cax CO PAH. — HoBocubupck : CO PAH, 2021. — Ne 4. — 85 c. : cxeMm., wi., Tabn. — Pexxum
noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=68548

5. CounanbHO-3KOJOTHYECKUE TEXHOJIOTUU : TPUPOAA U UYEJIOBEK: 3KOJOTHYECKHe



https://biblioclub.ru/index.php?page=book&id=576759
https://biblioclub.ru/index.php?page=book&id=576760
https://biblioclub.ru/index.php?page=book&id=692359
https://biblioclub.ru/index.php?page=book&id=576761
https://biblioclub.ru/index.php?page=book&id=600315
https://biblioclub.ru/index.php?page=book&id=685489

ucciaenoBanus / ria. pea. M. B. Koctuna ; yupen. m m3a. MOCKOBCKHM TemarornyecKuit
rOCYJIapCTBEHHBIN YHHBEpCUTET. — MockBa : MOCKOBCKMI NENAarornyecKuii rocyapCTBEHHbIN
yauBepcuter (MIITY), 2020. — Ne 2. — 129 c. : un. — Pexxum nmocTyma: mo TMOAMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=614426. — ISSN 2500-2961. — Tekct :
3JIEKTPOHHBIH.

HNuTepHeT pecypcebl:
1. https://lwww.tutoronline.ru/webinary/webinary-po-biologii

2. www.biology. ru (buonorust B OTkpbiToM Koywiemke. CaiT COAepKUT 3IEKTPOHHBIN
y4eOHUK 1o 6uosoruu, On-line TecTsl).

3. https://iq2u.ru/tests/26
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https://biblioclub.ru/index.php?page=book&id=614426

4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUITVINHBI

KOHTpOJ'Ib Hu OIICHKA PE3yJIbTAaTOB

OCBOCHUA

y4eOHOW  JTUCIUTUINHBI

OCYHIECTBIIAACTCA IIPEIIOAaBaTC/IEM B IMPOLECCE IMPOBEACHUA MNPAKTUYCCKUX H J'Ia60paTOpHBIX
3aHHTHﬁ, TCCTUPOBAHUA, a TAKKC BBIIIOJIHCHUA O6y‘IaIOH_[I/IMI/IC$I WHINBUAYAJIBHBIX 3aI[aHI/If/'I,

IMIPOCKTOB, HCCHGHOB&HHﬁ.

Pe3yabTaTsl 00yueHusi (0CBOEHHbIE YMEHMS,
YCBOEHHbIE 3HAHUS)

@opMBbI U METObI KOHTPOJIS U
OIIEHKHU Pe3yJIbTaTOB
o0yueHust

YMETb:

- OOBSICHATH poNb OWonoruu B (POPMHUPOBAHUH
HAYYHOTO MUPOBO33PECHHUS;

- pemiaTh dJIEMEHTAapHbIE OWOJOrMYecKue 3aaadd;
COCTABIIATh DJIEMEHTAPHBIE CXEMbl  CKPEIIMBAaHUS H

CXCMblI IICPCHOCA BCHICCTB W IIEpcaadd OHCPruu B

9KOCUCTEMAX (uenu NUTaHNA); OIUCHIBATH
0COOEHHOCTHU BU/JIOB o MOP(OJIOTHIECKOMY
KPUTEPHIO;

- BBISIBJISITH  TIPUCIIOCOONIEHUSI OPraHu3MOB K Cpene
oOWTaHusl, UCTOYHUKM W HaJU4YUE€  MYTareHoB B
OKpy’KawIie cpene (KOCBEHHO), aHTPOIOTEHHBIC
M3MEHEHUS B SKOCUCTEMAX CBOEH MECTHOCTH;

- CPaBHMBAaTh OMOJIOTMYECKHE OOBEKTHI: XUMUYECKUM
COCTaB T€Jl KMBOW M HEXKWUBOW IPUPOIBI, 3apPOJIbIILIEH
4YeJl0BeKa M JPYI'MX  JKMBOTHBIX,  IPUPOJHBIE
9KOCUCTEMBl U arpo3KOCUCTEMBbI CBOEW MECTHOCTH;
Ipouecchl (€CTECTBEHHBIH M HMCKYCCTBEHHBIM 0TOOp,
MOJIOBOE U OEcIioyioe pa3sMHOXKEHUE) U JeaTh BBIBOJbI
1 0000IIeHNST HA OCHOBE CPAaBHEHUSI M aHAJIN34;

- aHaJIM3UPOBATh U OLIEHUBATh PA3JIMYHbIE TUIIOTE3BI O
CYLIHOCTH, IIPOUCXOXKICHUM >KH3HM U 4YEJIOBEKA,
IJ100aNbHBIE AKOJIOTMYECKHE MPOOJIEMBl U UX PEIICHHUS,

MOCIIEACTBUS coOCTBEHHOM NeSATETLHOCTH B
OKpYXKaroIlEeH Cpeae;
- U3y4aTb NU3MCHCHU B OKOCHUCTEMAX Ha

OMOJIOTHYECKUX MOJCIIAX;

- HaXOUTh UHPOPMAITUIO O OMOJOTHYECKIX 00BEKTax
B Pa3IMYHBIX UCTOYHUKAX (YICOHUKAX, CIPABOYHUKAX,
HAYYHO-TTOMYJISIPHBIX M3IaHUSIX, KOMIBIOTEPHBIX 0a3ax,
pecypcax cet UHTepHET) U KPUTUUYECKHU €€ OIEHUBATh;

- ACTIOJIb30BaTh MPHOOpPETEHHBIC 3HAHUS U YMCEHUS B
MPAKTUYECKOU JIEATEIBHOCTH U TOBCEAHEBHOM KU3HU:
Uil cOOMIOZeHUsT Mep MNpO(UIAKTUKH OTpaBJICHHIA,
BHUPYCHBIX M JAPYTUX 3a00JICBaHHIA, CTPECCOB, BPETHBIX
NPUBBIYCK (KYpPEeHHS, aJKOTOJM3Ma, HapKOMaHWH);
MpaBUJI TOBEACHHUS B TPUPOIHON cpere; OKa3zaHUs
MIEPBOM MMOMOITH TIPH TPABMATHUECKHUX, TMPOCTYIHBIX U
JIpYrux  3a00JICBaHUSAX, OTPABICHUSAX  IHUIICBBIMHU
MPOIYKTAMH;, OLIEHKH ITHYECKUX ACIEKTOB HEKOTOPBIX
HCCIIEIOBAaHUI B oOJactu OMOTEXHOJIOTHA
(KJIOHMpPOBaHUE, HCKYCCTBEHHOE OTUIOIOTBOPEHHUE).

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUl

Oyenka pe3ynomama 6bINOJIHEHUS
NPAKMUYeCKUx 3a0aHull

Oyenka pe3yniomama 6bINOJIHEHUS
NPAKMUYecKux 3a0aHull

Oyenka pe3yniomama 6biNOJIHEHUS
3a0aHUL

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenka pe3yiomama 6binoJIHeHUs.
3a0anHull

Oyenka pe3yiomama 6binoAHeHUs
3a0anHull

Oyenxa pe3ynomama 6bINOJIHEHUS
NPAKMUYECKUX 3a0aHULL




3HaTh:

- OCHOBHBIE TTOJIOKEHUS] OMOJIOTHUECKUX TEOPHNA U
3aKOHOMEPHOCTEH: KJIIETOYHOW TEOPHH,
HBOJIFOLIMOHHOTO yueHus, yuenus B.M.Bepnanckoro o
ouocdepe, 3akonbl [.Menaens, 3akoHOMEpHOCTEH
M3MEHUYMBOCTH U HACJIEJCTBEHHOCTH;

- cTpoeHue U PyHKIIMOHUPOBAHUE OMOJIOTUYECKUX
00BEKTOB: KJIETKH, TEHOB U XPOMOCOM, CTPYKTYpPbI BUJa
Y DKOCUCTEM;

- CYIIHOCTb OMOJIOTHYECKUX MTPOLIECCOB!
Pa3MHOKEHUs, OIUIOJOTBOPEHUS, NEHCTBUS
HCKYCCTBEHHOT'O M €CTECTBEHHOI'O 0TOOPA,
dbopMupOBaHUE TPUCTIOCOOICHHOCTH, TPOUCXOKIACHUE
BUJIOB, KPYTOBOPOT BEILIECTB U MPEBPAILEHNUE YJHEPTUH B
KJIETKEe, OpraHu3Me, B dKocucTeMax u 6uocdepe;

- BKJIaJ] BBIJIAIOLIUXCA (B TOM YHMCII€ OTEYECTBEHHbIX )
YVYEHBIX B pPa3BUTHE OUOJIOTMYECKON HAYKH;

- OMOJIOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY

Tecmuposarnue

Yemuwiu onpoc

Yemuwiu onpoc,

mecmupogaHue
Onpoc no
300aHUIM

UHOUBUOYATIbHBIM
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