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1 MIACHOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIIUTLIIAHBI

«buojgorna»

1.1 ObnacTh npuMeHeHHs POTPAMMBI

PaGouas mporpamMma yueOHON AMCUUIUIMHBI SBJISETCS YacThIO MPOrPaMMBbI TOATOTOBKU
CHenuaInucToB cpeanero 3BeHa B coorBercTBUU ¢ OI'OC mo Bcem cnenuanbHocTsiM CIIO.
08.02.01 CTpouTenbCcTBO U DKCILTyaTaIs 3IaHUH U COOPYKEHHH

1.2 MecTto y4yeOHOM IMCHMIUIMHBI B CTPYKType OCHOBHOIi mpodeccHOHATbHOM
o0pa3oBaTe/IbHOM TporpaMMbl: ydeOHas 0a30Bas AHCHUIUIMHA OOIIE0Opa30BaTEIbHON
MOJIFOTOBKHU.

13 Heau wm 3agaum y4yeOHOW JAUCHUILIMHBI — TpeOOBaHUSI K pe3yjabTaTam
OCBOCHHSI Y4eOHOH IMCHUIINHBI:

B pesynbTare ocBoeHUs yueOHOM TUCIUILTMHBI 00yUYaIOLTHICS 10JIKeH YMeTh:

- OOBSCHATH PO OMONOTUU B OPMHUPOBAHUU HAYYHOTO MUPOBO33PEHUS;

- peuiathb 3IEeMEHTapHbIC OMOJIOTHYECKUE 33/1a4H;

- COCTaBJIITH DJIEMEHTApHbBIE CXE€Mbl CKPEIIMBAHMSI M CXEMbI IIEpPEHOCAa BEIIECTB U
nepesayy SHEPTUU B dKocucTeMax (I[enu MUTaHus);

- ONHCHIBaTh 0OCOOEHHOCTH BHJIOB IO MOP(HOIOTHIECKOMY KPHTEPHIO;

- BBIABIATH MPHUCIOCOOJICHHS] OPTaHU3MOB K cpeie OOMTaHMsI, ICTOYHUKUA U HATHYUE
MYyTareHOB B OKpY’Karolllell cpene (KOCBEHHO), aHTPOIOI€HHbIE W3MEHEHHS B SKOCHUCTEMAax
CBOEH MECTHOCTH;

- CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI: XMMHUYECKHUN COCTaB TeJl )KMBOW M HEKUBOU
NPUPOJBI, 3apOJbIINIEH 4YeloBeKa U JAPYIMX JKMBOTHBIX, IPUPOAHBIE 3KOCUCTEMBI U
arpodKOCHCTEMBI CBOEH MECTHOCTH; NPOIECChl (€CTeCTBEHHBI M HWCKYyCCTBEHHBIH OTOOD,
MOJIOBOE U Oecroyioe pa3MHOXKEHHE) U JIeNaTh BHIBOABI U 0000IIEHUSI HA OCHOBE CpPaBHEHHS U
aHaIIN3a;

- AQHaJIM3UPOBATh U OLICHUBATH PAa3JUYHbIE THIOTE3bl O CYIIHOCTH, MPOUCXO0XKICHUU
JKU3HH U 4YeJIoBeKa, IJI00AJbHBIE SKOJOTMYECKHE MpOOJIeMbl U UX PELICHMS], MOCIEICTBUS
COOCTBEHHOM JIeSITeIbHOCTH B OKpY’KaloIIel cpesie;

- MU3yyaTh U3MEHEHHS B SKOCHUCTEMaX Ha OMOJIOTMYECKUX MOJEIISX;

- HaxoIuTh HMH(OpPMAIHIO O OHOJOTMYECKHX OOBEKTaX B PA3NUYHBIX HCTOUYHHKAX
(yueOHUKax, CIpaBOYHHMKAX, HAYYHO-TIOMYJISIPHBIX W3/IaHUSAX, KOMIBIOTEPHBIX 0a3zax, pecypcax
cetu IHTepHET) 1 KPUTHUYECKH €€ OLIEHUBATB;

- HCINOJb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOMN NEATEIbHOCTH U
MOBCEIHEBHOM KU3HU: I COONIOCHUS Mep MPO(DUIAKTUKHA OTPABJICHUIA, BUPYCHBIX U APYTUX
3a00JIeBaHUM, CTPECCOB, BPEAHBIX MPUBbIUEK (KyPEHHUS, aIKOT0JIM3Ma, HAPKOMAaHHUN );

- IpaBUJ MOBEJECHUS B IPUPOIHON CPELE;

- OKa3aHWs T[EepBOM TMOMOIIM TMpU TPaBMAaTUYECKUX, NPOCTYIHBIX M JPYyrUX
3200JIeBaHUSX, OTPABJICHUSX MHUIEBBLIMH MPOTYKTaMHU;

- OLEHKM 3THMYECKHMX acleKTOB HEKOTOPBIX MCCIIEIOBAHUNA B 00JaCTH OMOTEXHOJIOTUU
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OIUIOI0TBOPEHHUE).

B pe3ynbrare ocBoOeHUS yueOHOW TUCITUTUTHHBI O0YJAFOIIHICS 10JI2KeH 3HATh:

- OCHOBHBIE IOJIO)KEHHsSI OMOJIOTMYECKUX TEOpPUH M 3aKOHOMEPHOCTEH: KIIETOYHOM
TEOpHUH, IBOJIOLMOHHOTO yueHus, yuenus B.M.Bepnaackoro o 6uocdepe, 3akonsl [.Mennens,
3aKOHOMEPHOCTEN U3MEHUNBOCTH U HACJIEICTBEHHOCTH;

- cTpoeHne ® (GYHKIIMOHUPOBAHWE OHOJIOTHYECKUX OOBEKTOB: KIETKH, TE€HOB W
XpOMOCOM, CTPYKTYpPBI BUJIa U DKOCUCTEM;

- CYIIHOCTh OMOJOTMYECKHUX IPOIIECCOB: Pa3MHOXKEHUS, OILIOJOTBOPEHUS, EHCTBUS
UCKYCCTBEHHOIO M €CTECTBEHHOro  O0TOOpa,  (QOopMHpOBaHHE  IMPHUCIIOCOOICHHOCTH,



MIPOUCXOXKICHNE BUI0B, KPYyTOBOPOT BELIECTB U MPEBpAIllEHUE SHEPTUU B KIIETKE, OpraHu3Me, B
IKOCHCTEeMax u Ouocdepe;

- BKJaA BBIJAIOUMXCA (B TOM UHCJIE€ OTEYECTBEHHBIX) YYEHBIX B pa3BUTHE
OMOJOrNYECKON HAYKH;

- OHOJIOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY.

OcBoeHre conepkaHus Yy4eOHOW HIUCHUIUIMHBI «buosorus» o0ecnmeunBaeT OCTHXKEHUE
CTYJEHTaMH CIEAYIOLIUX Pe3yIbTaTOB:

JIMYHOCTHBIX:

— c(hOpPMUPOBAHHOCTh YYBCTBA TOPJOCTH M YBaXEHHS K HMCTOPUU U JIOCTHIKEHUSIM
OTEYECTBEHHON OMOJIOTUYECKON HAYKH;

— TPEJCTaBJICHUS O LIEIOCTHON eCTeCTBEHHOHAYYHON KapTHHE MUPA;

— IMOHMMAaHHME B3aUMOCBS3HM U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAyK, X BIUSHHUSA Ha
OKPYXAIOIIYI0 Cpely, SKOHOMHYECKYI0, TEXHOJOTUYECKYI0, COLUATbHYIO U ATHUYECKYIO C(epbl
JeSITeTIbHOCTH YeNIOBEKa,

— CIIOCOOHOCTH HCITIOJIb30BAaTh 3HAHUS O COBPEMEHHOW €CTeCTBEHHO-HAyYHON KapTHHE
MHpa B 00pazoBaTelbHON U TPO(PECCHOHATILHOMN ACSITEIBHOCTH;

- BO3MOXXHOCTHM HMH(OPMALIMOHHOW cpefpl Al OOecrmeueHuss MPOAYKTUBHOTO
camMo00pa3oBaHus;

— BJIaJIEHUE KYJIbTYpOU MBIIUICHUS, CIIOCOOHOCTh K 000OIIEHUIO, aHATN3Y, BOCIIPUSTHIO
uHpOpPMAaLKU B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IEJIN M BEIOOPY IyTEH €€ JOCTHKEHUS
B IpodeccuoHaIbHOM cepe;

— CrIO0COOHOCTh PYKOBOJCTBOBATHCS B CBOCH JIEATEILHOCTH COBPEMEHHBIMU MPUHIMITAMHU
TOJIGPAHTHOCTH, JUAJIOra W COTPYIHUYECTBA; FOTOBHOCTh K B3aUMOJICHCTBUIO C KOJUIETaMH,
paboTe B KOJJIEKTHBE;

— TOTOBHOCTH HCHOJIb30BaTh OCHOBHBIE METOABI 3alIUTHl OT BO3MOXKHBIX MOCJEICTBUN
aBapuii, KaTacTpod, CTAXUHHBIX OC/ICTBUIA;

— o0yaaHue HaBbIKAMU 0€301MacHOI paboThl BO BpeMsl MIPOECKTHO-UCCIIEOBATENLCKON U
HKCIIEPUMEHTAIBHON EeSITeIbHOCTH, TIPU HCIIOJIb30BAaHUHU JTA00PATOPHOTO 000PYTOBAHNUS;

— CHOCOOHOCTh HCIIOJIb30BaTh INPHOOPETEHHbIE 3HAHUS M YMEHHS B NPAKTUYECKOH
NeSITEIbHOCTH ¥ TIOBCEJHEBHOM JKM3HU JUIA COOJIOACHUS Mep MPO(HIAKTHKH OTPaBIICHHM,
BUPYCHBIX U Jpyrux 3a00JieBaHMi, CTPECCOB, BPEIHBIX NPUBBIYEK (KYpPEHHs, AJIKOrOJIM3Ma,
HAapKOMAaHHWH); TIPaBUJI TIOBEJICHUS B TIPUPOJIHOM cpenie;

— TOTOBHOCTh K OKa3aHMIO IEpBOM MOMOILIM MpHU TpaBMax, MPOCTYAHBIX M JAPYTHX
3a00JIeBaHUSAX, OTPABJICHUSIX MUIIEBBIMU TIPOTYKTAMU;

MeTanpeAMeTHbIX:

— OCO3HaHUE COIMAJIbHOM 3HAYUMOCTH CBOEH Mpodeccun/crnennarbHOCTH, 00aaanme
MOTHUBAIMEN K OCYIIECTBIEHUIO MPO(EeCCHOHANBHON e TeNbHOCTH;

— TIOBBIIICHHE HHTEIUICKTYaJTbHOTO YPOBHSI B TIIPOILECCE HU3YyUEHHS OHMOIOTHYECKHX
SIBIICHUI;

— BBIJAIOIIUXCS JOCTHKEHHUI OMOJIOTHH, BOIIECIINX B O0OIIEYETIOBEUECKYIO KYIBTYPY;

— CJIOKHBIX M TPOTHBOPEYMBBIX IyTEeH Pa3BUTHA COBPEMEHHBIX HAy4YHBIX B3IJISIO0B,
UJIel, TEOpHi, KOHIICTIINA, TUTIOTE3 (O CYITHOCTH W MPOUCXOXKICHUH )KU3HHU, YEIIOBEKa) B XOJI€
paboThI ¢ pa3MUYHBIMUA UCTOYHUKAMU HH(OpMaIumy;

— CHOCOOHOCTh OPTaHU30BBIBATH COTPYIHUYECTBO €AMHOMBIIIJICHHUKOB, B TOM YHUCIIE C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

— CHOCOOHOCTh TIOHUMATh TPUHIMITEI YCTOHYMBOCTH W TPOTYKTHBHOCTH >KHBOM
OpUPOJBI, MYTH €€ M3MEHEHUS I0Jl BIMSHUEM AaHTPOIOTEHHBIX (PaKTOPOB, CIIOCOOHOCTH K
CUCTEMHOMY aHalM3y TJOOAIBHBIX JKOJOTHMYECKHMX MpPOOJEM, BOMPOCOB  COCTOSHUS
OKpY’KaloIIel Cpeibl U pallMOHaIbHOTO MCIIOJIb30BaHMsI TPUPOTHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBATH MECTO M POJbh OWOJOTHYECKUX 3HAHWHW B MPAKTUYCCKON
NeSITeIbHOCTH JII0/I€H, pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH;

— ONpPEEIsATh )KUBbIE O0BEKTHI B IPHPO/IE;



— TPOBOAUTH HAOIIOACHMSI 32 DKOCHCTEMaMHU C ILEJbI0 MX OINUCAaHUS U BBISIBICHUS
€CTECTBEHHBIX M AaHTPONOTEHHBIX U3MEHEHU;

— HaXOJUTh U aHATU3UPOBATH MHGOPMAIUIO O KUBBIX O0BEKTAX;

— CHOCOOHOCTh TPUMEHSATH OHMOJOTHMYECKHE W JKOJOTUYCCKUE 3HAHWS IS aHaIu3a
MPUKIIAIHBIX TPOOJIeM X035 CTBEHHOM 1eATeIbHOCTH;

— CHOCOOHOCTH K CaMOCTOSITEIILHOMY TIPOBEACHHIO HCCIICIOBAaHUM, TIOCTaHOBKE
€CTECTBEHHO-HAYYHOT0 JKCIEPUMEHTa, HCIIOJIb30BAHUIO WH(GOPMALMOHHBIX TEXHOJIOTMHA st
peIIeHUs HAyYHBIX U MPOPECCHOHANBHBIX 3a/1a4;

— crmocOoOHOCTh K OLIEHKE 3THYECKHUX ACHEKTOB HEKOTOPBIX HCCIEeNOBAaHUN B o0nactu
OMOTEXHOJIOTUH (KJIOHHPOBAaHKE, UCKYCCTBEHHOE OTUIOJJOTBOPEHUE);

NpeJIMeTHbIX:

— c(hopMHPOBAHHOCTh TPEJACTABICHUNA O POJIM U MecTe OHOJIOTUU B COBPEMEHHOU
Hay4YHOU KapTUHE MUPA;

— TMOHUMaHWEe poiu Ouonormu B (HOPMUPOBAHMH Kpyrozopa M (yHKIMOHATLHON
TPAMOTHOCTH ISl pELICHUs TPAKTUYECKHX 3a/1a4;

— BJIQJICHHE OCHOBOIIOJIATAIOIIMMH TOHSATUSMU M TIPEJICTABICHUSIMU O KUBOM MPHUPOJIE,
€€ YPOBHEBOW OpraHu3aluu U 3BOJIIOLUY;

— YBEpPEHHOE MOJIb30BaHUE OMOJOTUYECKON TEPMUHOJIOTUEH U CUMBOJIUKOM;

— BIJIAJICHHE OCHOBHBIMM METOJAMHM HAYYHOTO IIO3HAHMS, HCIOJIb3YEMBIMU IIPHU
OMOJIOTMYECKUX HCCIEAOBAHUSAX >KUBBIX OOBEKTOB W IKOCHUCTEM: OINHCAHUEM, H3MEPEHUEM,
MPOBEJICHNEM HAOIOICHU;

— BBIABJICHHE U OIIEHKA AaHTPOIOTEHHBIX U3MEHEHU B MPUPOJIE;

— ¢(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH PE3ylbTaThl OMOIOTUYECKUX SKCIIEPUMEHTOB,
peuaTh 3JIeMEHTapHbIE OMOJIOTUYECKHE 3a0a4H;

— c(hOpMUPOBAHHOCTh COOCTBEHHOW TMO3UIMH 110 OTHOIICHHUIO K OHOJOTHYECKOU
uH(opMaIru, MOITy4yaeMoil U3 pa3HbIX HCTOYHUKOB, I100aTIbHBIM YKOJIOTHYECKUM MpodieMaM 1
MyTSM UX pELICHUS.

TexHuk mOKEH 007amaTh OOIMMMHM KOMIIETEHIIMSIMHM, BKJIIOYAOIMMMH B  ce0s
CHOCOOHOCTB:!

OK 01 Beibupare cnocoObl pemeHus 3agad NpopecCHOHATBHON JEATENbHOCTH,
MPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTAaM.

OK 02 Hcmonp30BaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHAIM3a M HHTEPIPETAIlUU
uHpopMalui ¥ UH(DOPMALIMOHHBIE TEXHOJIOTMU MJI BBHIMOJIHEHHs 3a1ad MpodeccuoHaNbHON
JesATeTLHOCTH.

OK 04 D¢ dexTrBHO B3auMO/IeCTBOBATh U pabOTaTh B KOMAH/IE.

OK 05 OcymiecTBisTh YCTHYIO W NMHACHMEHHYI0 KOMMYHHKAIIMIO Ha TOCYJapCTBEHHOM
s3pike  Poccuiickoit ®exeparuu ¢ y4eToM OCOOEHHOCTEH COIMANBHOTO U KYJIBTYPHOTO
KOHTEKCTa.

OK 06 [IlposBisiTh TrpakJaHCKO-MATPHOTUYECKYIO TIO3HIMIO, JIEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJCHUE HA OCHOBE TPAJAUIIMOHHBIX OOIIEUYEIIOBEUECKUX [ICHHOCTEH, B TOM YHCIIe
C YYETOM TapMOHM3allMM MEKHALMOHAJIBHBIX U MEXPEIUTHO3HBIX OTHOILIEHUW, MPUMEHSTH
CTaHJAPThl aHTUKOPPYIIIIMOHHOTO TTOBEACHHUSI.

OK 07 CopneiicTBOBaTh COXpAaHEHHUIO OKPYXKAIOMICH Cpenbl, pecypcocOepekeHuto,
NPUMEHATh 3HAaHUA 00 W3MEHEHWM KJIMMaTa, NPHHIMIB OEpexITMBOTO IPOM3BOJICTBA,
3¢ (heKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYAIIUSX.

OK 09 Tlomp3oBathcsi MPOQECCHOHATBHON TOKYMEHTAMEH Ha TOCYJapCTBEHHOM H
MHOCTPAHHOM SI3bIKaX.



2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JJUCIUATILIIMHBI

Buj yueOHoi1 padoThl O0bem yacoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 39
Oo6s13aTesibHAs ayAUTOPHAs yueOHAasi HATpy3Ka (Bcero) 39
B TOM YHCIIE:
TEOPETUUECKHUE 3aHATUS 29
MPAKTUYECKHUE 3aHITUS 6
JlaGopaTopHbIe 3aHATHS 4

CamocrosiTesibHasi padoTa o0yuaruierocs (Bcero) -

[TpomexxyTouHnas arrecranusi: B popme audhepeHIIMPOBAHHOTO 3a4eTa 2 ceMecTp




2.1 TemaTu4ecKkuii MJIAH U cojiep:kaHMNe Y4eOHOI TUCHUILINHBI « BHoorns»

KosanuecrBo OcBan
Ne qacoB BacMbI
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1kypc lcemecTp
Paznen 1. Kuerka — cTpykTrypHO-)yHKUHHOHaAJAbHasi | 10
¢AMHUIA )KUBOT'O
Tema 1.1. Buonorms kak  Hayka. OO6mas | 2
XAPaAKTEPUCTUKA KU3HHU
1_ BI/IOHOFI/IH KakK HaYKa_ O6maﬂ XapaKTepI/ICTI/IKa 2 I[OCTI/I)KGHPIG PE3YIIBLTATOB: C(l)OpMPIpOBaHHOCTL HpeﬂCTaBJ’IeHI/Iﬁ o OK 02 1
poiu 1 MecTe GHOJIOTHY B COBPEMEHHOI HayuHOIl KapTHHE MHpa; OK 07
KHU3HHU
: MOHMMaHUE PO OUOJIOTHH B (POPMHUPOBAHUH Kpyrozopa 1
Pa3H006pa3He OMocucTeM. O6u1a51 XapaKTCPUCTHUKA (YHKIMOHAILHOW IPaMOTHOCTH JUISl PELICHHs IPAKTHYECKHUX 3a/1a4;
)I(I/IgHI/I, CBOI\/JICTBa JKUBBIX CUCTEM. IIOHMMAaHHUEC B3aMMOCBA3H U B3aUMO3aBHCHUMOCTH €CTCCTBECHHBIX
HayK, UX BIMSHHUS Ha OKPYKAIOILYIO CPEy, SKOHOMHUUYECKYIO,
TEXHOJIOTHYECKYI0, COIUATIBHYO M STHYECKYIO cephl IeTeIbHOCTH
YeJIOBeKa,;
MPE/ICTAaBICHHUS O L[EJIOCTHOI eCTECTBEHHOHAYYHOW KapTHHE MUpa.
3HaTh: cTpOeHHE U (yHKIHOHNPOBAHNE OMOJIOTUUECKUX OOBEKTOB:
KJIETKH, T€HOB ¥ XPOMOCOM, CTPYKTYPBI BHJa ¥ IKOCHCTEM.
YMeTb: OOBSICHATB pOJIb OUOJIOTHH B ()OPMHPOBAHUH HAYYHOTO
MHPOBO33PEHHSI.
3HaTh: 0 pa3HooOpasun 6rnocrucreM. OpraHu3aIuio OHOTOTHYECKIX
CHCTeM. YPOBHH OpraHH3aliK GHOCHCTEM: MOJIEKYIISPHO-
TeHETHYECKUI, OPraHOHMJHO-KJIETOYHbIH, OpraHU3MEHHBbIH,
HOMYJISILIMOHHO-BUIOBOH, SKOCHCTEMHBI (OMOTe0LeHOTUYECKUH),
6uochepusiii. Hayku, n3yyarorine 6noiornueckue 0ObeKThl Ha
Pa3HBIX YPOBHSX OpPraHU3aLlUK JKH3HU. bruonorunyeckyio
TEPMHUHOJIOTHIO 1 CHMBOJIUKY
VYMeTh: JaBath OOLIYIO0 XapaKTEPUCTUKY JKM3HH, OIMHCHIBATH
CBOWCTBA J)KMBBIX CHCTEM; IIPOLIECCHI, IPOUCXOASIIHE B OHOCHCTEMAaX
Tema 1.2. CTpYKTYpPHO-PYHKIHOHAJIbHASI OPraHU3aAMSA 2




KJICTOK

2.

Crtpoenue u GyHKIMH KIETKH

Kinerounas teopusi. OCHOBHBIE MOJOKEHUS
COBPEMEHHOM KJIIETOYHOU TEOPHH.

Huronnasma. urozons. Lutockener. Ctpoenue u
GbyHKIIUN OJHOMEMOPAHHBIX OPraHOU0OB KIIETKH.
CrtpoeHue u GyHKIIH HEMEMOPaHHBIX OPTAHOUIOB
KJIETKH

Bupycer. bakrepun. O0mas xapakTepucTHKa.
[Tonsitre mramm. Bupycel 1 6akTepun: cxo/cTBa U
paznuuus

3HaTh: XuMHUYECKUH cocTaB KiIeTkH. Heopranuueckue BeecTsa
KJIETKH, UX OHOJIOTUYECKYIO POIIb.

OpraHudeckre BellecTBa KIeTKH. bromornieckue moauMepsl.
Benxu. Ctpykrypa u GyHKIHH O€NKOBOH MONEKyIbl. DepMeHTHL,
MIPUHIIMII X JeHcTBHU. YTieBoasl. buonornyeckue GpyHKIMN
YTJIEBOMOB.

Jlummaer. O0muit mwian crpoerust. ['uapoduabHO-THIPoPOOHBIC
cBoiictBa. Kimaccudukanus mununos. brnonornyeckue GyHKImm
yunuaos. ATO.

Crpoenne Monexyisl AT®. buonornueckne pynkimun ATO3HaTh:
OCHOBHBIE TTOJIOXKEHHSI OMOJIOTHIECKUX TEOPHI 1 3aKOHOMEPHOCTEA.
Knerounyto teopuro (T. IlIBann, M. Ulneiinen, P. Bupxos).
OCHOBHBIE TIOJI0KEHHUSI COBPEMEHHOI KIIeTOUHOH Teopru. THIbl
KJIETOK: 9yKapHOTHYECKas U npokapuotudeckas. CpaBHUTEIBHYIO
XapaKTePHCTHKY KIETOK SyKapHOT (PacCTHTEIbHOU, )KUBOTHOM,
rpubHoii). CTpoeHne NpoKapHOTHIECKOH KiteTkH. OCOOEHHOCTH
CTPOEHUSI TeTepOTPOPHON U aBTOTPO(DHOI NPOKAPHOTHIECKHX
ki1eTok. CTpoeHne ra3mMaTnieckoid MeMOpaHbl. TpaHCIOPT BENECTB
Yepes3 MIa3MaTHIeCKy0 MeMOpaHy: MaCCUBHBII U aKTHBHBII.
DHAOIMTO3: MUHOIHTO3, (arounutos3. Dx30uuTo3. OO0I0UKa HIH
KJIeTouHas cTeHKa. CTPYKTypy U (QyHKIMN KIETOYHON CTEHKH
pacreHuii, rpudoB

3nath: Huronnmasma. Lurozomns. Lutockener. OqHOMeMOpaHHEIE
OpraHoUbI KIETKU: 3HA0IIazMaTudeckas cetsb (II1C), anmapar
['onb 1KY, JTM30COMBI, TIEPOKCUCOMBI, BaKyOJIH PACTUTEIBHBIX
kieTok. CtpoeHne 1 GpyHKIMH OTHOMEMOPaHHbBIX OPTaHOUIOB
knetku. Knerounstit cok. Typrop.

IMoryaBTOHOMHBIE OPTaHOWUIBI KIIETKH: MUTOXOHAPHH, TIIACTHABL:
XJIOPOTIIACTHI, XPOMOIUIACTHI, JIEHKOIIIIACTEL, HX CTPOCHUE U
¢yHKIMU. SIAepHBIA anmapar KIeTKH, CTPOSHHE U (hYHKIUH.
HemeMOpaHHBIE OpraHOUIB! KICTKH: PHOOCOMBI, MUKPOTPYOOUKH,
KJIETOUHBIH 1IeHTp. OpraHOMIbl ABMKEHHUS: PECHUYKHU M JKI'yTUKH.
CrpoeHue 1 GpyHKIMHM HEMEMOPaHHBIX OPTaHOUIOB KIICTKH

3HaTh: 3aKOHOMEPHOCTEH U3MEHUMBOCTH U HACIIEACTBEHHOCTH;
cTpoeHue U QYHKIIMOHUPOBAHUE OHMOIOTHYECKUX 00BEKTOB: KIETKH,
TEHOB M XPOMOCOM.

Bupycs! — HexsleTouHbIe GOpPMBI XKU3HH M OOJIHTaTHbIE Tapa3UTHL
CrpoeHne MPOCTHIX U CI0XKHBIX BUPYCOB, PETPOBHUPYCOB,
Oakreprodaros. XKuznennsiii nukn JJHK-comeprkamux Bupycos,
PHK-conepsxamux Bupycos, 6akreprodaros. BUY, renarur
YeJioBeKa.

OK 01
OK 02
OK 04




Bakrepun. Obmyto xapaktepuctuky. [lonarue mramm. CxoncTsa u
pa3nuyus BUPYCOB U OaKTepHid:

Tema 1.3. CTpyKTYPHO-(P)YHKIMOHAJIbHbIE (PAKTOPBI

HaCJICACTBCHHOCTH
3. CTpOCHI/Ie XpOMOCOM. XpOMOCOMHLIf/i Ha6op KIIETOK, 3nath: CTpoeHHE XPOMOCOM. XpPOMOCOMHBEIH Ha0bOp KIETOK, OK 01 1
TOMOJIOTMYHBIE M HErOMOJIOTMYHBIE XPOMOCOMBI, TaIlJIOUAHBIA U OK 02
I‘OMOJIOI‘I/I‘-I%HG H HGI‘OMOJIO{I/I‘IHBIG XPpOMOCOMEIL, mumouanelii  Habop. Hyxmemnoswsle kuenotel. JHK u  PHK.
TarIOMAHBINM U AUIIJIOMTHBIN Ha60p. HYKJ'ICI/IHOBBIC CrpoeHne HyKJIEeMHOBBIX kucIOT. Hykneoruasl. KommiaemenTapHsie
KHCJIOTBL. I[HK u PHK. azotucTeie ocHoBaHuA. IlpaBmno Yaprapda. Crpykxrypy AHK —
P 1T JBOIHas cnmpanb. MecTOHAaXOoXAeHne W OMonormdeckue (yHKIUU
CAKIMA MATPUYHOTO CUHTE3d. LIpUHIIAI JHK. IHK-3xcneptusy. Bunel PHK. ®ynxunuu PHK B knetke
KOMINUIEMCHTAPHOCTHU B PCAKIUAX MATPUIHOTO 3Hath: Marpuunelii cunres JHK — permukanus. IlpuHnuns
cuHTe3a. YCIOBUS OMOCHHTE3a OEIKA. permukanun JJHK. Mexanusm permkanuu JJHK. Penapamusa JTHK
(moperulekaThBHAsI, MOCTpEIUIEKaTHBHAs). Peakuuu MaTpU4HOTO
cuHTe3a. [IpHHINI KOMIUIEMEHTapHOCTH B PEAKUUSIX MaTPUIHOTO
cunre3a. JIHK wu rensl. ['eHeTmdyeckuil KOA, €ro CBOMCTBA.
Tpanckpunuus — marpuunsiii cunte3 PHK. Tpancnsauus u e€ srans.
VYcmoBus OuocmaTe3a Oenkxa. Ctpoenme 1-PHK u kommpoBanue
aMHMHOKHCIIOT. Postb pubocoM B OHocHHTE3e Oenka
Tema 1.4.00MeH BelecTB U NMpeBpallleHHe JHEPTUH B
KJIETKeE
4. ACCI/IMI/IJ'DII_II/I}I U TIUCCUMUJISIIIAS — JTBE CTOPOHBI 3uath: TUIBI 00MEHA BEIIECTB: aBTOTPOGHBII U reTepoTPOdHBIH, OK 02 1
MeTabommama. THITEl 0OMEHA BEIIECTB a’poOHBII ¥ aHadPOOHBII. DHepreTHyecKoe obeceyeHne KISTKHU:
o npespamienne AT® B 0OMeHHBIX mporieccax. PepMeHTaTUBHBII
HepBI/ILIHLII/I CHHTE3 OPraHN4YCCKUX BCIICCTB B XapakTep peakiyii KIeTOYHOro MeTaboan3mMa
kietke. [Imactuueckuit oomed. @oTtoculTE3. 3HaTh: O IEPBUYHOM CHHTE3€ OPraHMYECKHUX BEIIECTB B KIIETKE.
X A 6 HEI it 06 [Mnactuueckuii oomen. @otocunTe3. XeMocuHTe3. AHA3POOHBIN
CMOCHHTC3. AHA3POOHBIM SHEPIETUICCKIH OOMCH. SHEpreTHYecKHii 0OMeH. AHa’pOOHBIE OpraHu3Msbl. bpokenue,
AH33p06HI>Ie OpPraHu3MBEl. aBTOTPOQHBII U reTepoTpodHBIH THI TUTaHUS. AHAIPOOHbIE
MHKPOOPTaHU3MBI KaK 00bEKThl OMOTEXHOJIOTHHU. DTaIbl
sHepreTudyeckoro oomena. ['nmukonus. buonornueckoe okucieHue,
WUTH KJIETOYHOE JIBIXaHHE
Tema 1.5. ’KusHeHHbI HUKJ KiIeTkH. MuTo3. Meiio3
5_ KJ'ICTO‘-IHLII71 HHKH, ero HepI/IOI[BI u peryHHuHH_ 3HaTh: KiteTouHbIH UKJI, €T0 NIEPHUOABI U PEryJIsaius. HepHO}lbI OK 02 l
uHTep (a3l uX ocobeHHOCTH. JuddepeHInaus KISTKA U apecT OK 04

Muto3s. Meiio3

KJIETOYHOTo LuKia. [lenenue kineTku — MuTo3. CTaiuu MUTO3a U
MPOUCXOAIINE Tporiecchl. KaprokuHes n MUTOKHHES.
Buonormuaeckoe 3HaueHne MUTO3a. Mel03 — peayKIMOHHOE JIe/ICHUE
kiaeTkn. Craaun Metioza. Meiio3 — 0CHOBa ITOJIOBOTO PA3MHOMKEHHS.
[ToBenenue xpomocoM B Meoze. Kpoccunrosep. buonornueckuit
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cMbIc Meio3a. Db dekTsl Meito3a. Meiio3 B )KH3HEHHOM LUKIIE
OpraHNU3MOB

Paznen 2. Ctpoenne u yHKIMH OPraHU3Ma 11
Tema 2.1. CTpoenne opranuzma 2
0. OIHOKJIETOYHBIE OpraHu3Mbl. MHOTOKJICTOYHBIC 2 3HaTh OCHOBHbIEC NOHATHSA: OTHOKICTOYHbIE OPTaHU3MBI. OK 02 1
OPTaHU3MBL gon()Hnam,Hme OpTaHU3MBL. MHOroKIIeTOYHbIe OpFafgIBMLI. OK 04
3aUMOCBSI3b YaCTe MHOTOKJIETOYHOTO opraHu3Ma. OyHkmws.
DyrKHs. OpraHsl 1 CHCTEMBI OpPraHoB. Ammaparsl opraHoB. ['omeocras
Opranbl 1 CHCTEMBI OPraHOB. ANIAPaThl OPraHOB. OpraHM3Ma ¥ ero IHOJIEpXKaHKue B IPOIECCE KUZHEAEATEILHOCTH.
['omeocTas opranu3mMa u €ro noAIepxaHue B MpoLecce 3HaTh: OYHKINOHATBHYIO CUCTEMY OpraHoB. TkaHU pacTeHHH.
SKU3HEIEATETBHOCTH. TxaHu *KUBOTHBIX U yenoBeka. Oprausl pacTeHuil. Opransl 1
DyHKIMOHATBHAS CHCTeMa OpraHoB. TKaHu pacTeHHuil. CHCTEMBI OPT'aHOB XMBOTHBIX M YeJIOBEKA. 3HAUCHUE OTIOPEI,
. JBIDKCHHUS, TUTAHKS, IBIXaHUs, TPAHCIIOPTa BEIECTB, BBIACICHNS,
Txauu )KUBOTHBIX M YenoBeka. OpraHbl pacTeHHUI. 3aIIUTHL 3HAYEHHUE TPOSABIICHUS PA3APAKUMOCTH U PETYJIALUM
Oprassl ¥ CUCTEMBI OPTaHOB KUBOTHBIX U YEIIOBEKA. 3Hath: POpMBI pa3MHOKEHHUS OpraHu3MoB. becmosoe u nonosoe
3Hayenue OHOpBI, JOBWIKCHUS, IUTAHUSI, AbIXaHUS, PasMHOXKCHUE. Bunsr 6ecrionoro Pa3sMHOXKEHUS: IIPOCTOEC ICICHUEC
TPAHCIIOPTA BEIECTB, BBLICICHNUS, 3AlUThL. SHAUCHUE HaJBOE, IIOYKOBAHUE, PA3MHOXEHHE CIIOPaMH, BEr€TaTHBHOE
pa3MHOXeHHe, pparMeHTamus, k1oHuposanue. [lonosoe
gOHBHCHHH PasapaKuMOCTU U pCFyJ'IﬂHEII/I PasMHOKEHHE.
OPMBI pa3MHOKCHUA OPraHu3MOB. bECIIOJIOC U
IIOJIOBOC pPAa3MHOKCHHUC.
Tema 2.3.0HTOreHe3 pacTeHni, ;)KNBOTHBIX H YeJI0BEKA 2
7. Oudrtorenes paCTeHHfI. 2 3uath: ['aMeToduT U ciopodut. Pa3mMHOXKEHHE U pa3BUTHE OK 02 1
Nl o Boziopociiell. PazMHOXKeHHE U pa3BUTHE CIIOPOBBIX PACTEHUIL. OK 04
CPHO/Ibl OHTOTCHE3a PACTCHUN Pa3MHOXeHUE U pa3BUTHE CeMEHHBIX pacTeHuil. Poct. Ilepuoast
I'ameTorenes Y ’XUBOTHBIX. CnepMaToreHe3 u OHTOT€HE3a PACTEHHI
OOTCHE3. CTpOGHI/IG OJTOBBIX KJIETOK. 3nath: ['ameToreHes y )KMBOTHBIX. CIiepMaTOTe€HE3 U OOTCHE3.
0 6 CTtpoeHne MoNoBHIX KIIeTOK. OIUI0IOTBOPEHUE U SMOPHOHATIBHOE
IUIOTOTBOPCHUC U SMOPHOHATILHOC PA3SBUTHC pa3BuTHe XUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha mpuMepe
JKUBOTHBIX. [lapTeHorenes. OMOpuoreHes naHnerHuka). Craaun sMObproresesa
Poct pa3BUTHE )KUBOTHBIX. HOCTBM6pPIOH8.J'ILHLII>i Poct n pazButre xuBOTHBIX. [TocTaMOproHanbHEIN neproa. [Ipsmoe
Il M HempsiMoe pa3BuTue. Pa3Butre ¢ Meramopho3oM y
IIEPHOA. 11pAMOEC 1 HCTIPAMOC PasBUTHE. 0ECI03BOHOYHEIX U [TO3BOHOYHBIX XUBOTHBIX. CTaguu
HOCTSMGpI/IOHaHbHOFO Pa3sBUTHA Y )KUBOTHBIX U Y€JIOBEKA. l‘[epnom;l
OHTOTEeHe3a YeJoBeka. bruomormueckoe cTapeHne u CMepTb.
['eponTosiorus
Tema 2.4. 3aKOHOMEPHOCTH HACJIETOBAHUSA 2
8_ FCHCTI/IKE[ KakK Hay'Ka 0 HaCJ'ICI[CTBCHHOCTI/I u 2 3HaTh: OCHOBHbBIE TEHETHYECKHE TTOHSITHS Y CUMBOJIBL. [ €H. OK 02 l
I'enotun. ®enotum. AnnenpHble TeHbl. ANbTEPHATUBHbIE IPU3HAKH. OK 04

HN3MCHYMUBOCTHU OPraHU3MOB.

JloMHHaHTHBIN U peliecCUBHBINA pu3HakH. ['omo3urora u
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3aKOHOMEPHOCTH 00pa30BaHuUs raMeT. 3aKOHHI [
Meunnens

rerepo3urora. Yucras nuaus. [ ubpuasl. OCHOBHBIE METOIBI
TCHETHKU: THOPUIOTIOTHYECKUH, ITUTOIOTHYECKHE, MOJICKYIISIPHO-
TEHETHYECKHUE

3HaTh: 3aKOHOMEPHOCTH 00pa3oBaHus raMmeT. 3akoHsl [. Mennens:
MoHnorubpumHoe ckpemuBanue. [IpaBuito TOMHHAPOBaHUS. 3aKOH
eMHO00PAa3Hs TIEPBOTO MOKOJICHUS. 3aKOH PaCIICIUICHUS
mpu3HAKoB. [{HTONOTHYECKHE OCHOBEI MOHOTHOPHTHOTO
CKpelMBaHus. | HIoTe3a 4ucToThl raMeT. AHaIM3HpYIoLIee
ckpemmBanue. JurubpuaHoe ckpenuBaHue. 3aKOH HE3aBUCHMOTO
HacJeI0BaHUs MPU3HAKOB. [lomuruOpuaHoe HacIeI0BaHUE U €T0
3aKOHOMEPHOCTH

Tema 2.5. CuensieHHOe HacJIeJ0BaHUE TPU3HAKOB

9. IeHOTHI KaK 1IEJIOCTHAA cucTEMAa. MHOXECTBEHHOE 3HaTh MOHATHSA: ['€HOTHIT KaK eTIOCTHAs cucTeMa. MHOKECTBEHHOE OK 01 1
o neiictBue reHos. IIneiorponust. MHOXKECTBECHHBIN ajuIeNIU3M. OK 02
ACUCTBUC TCHOB. B3aumopeiictBue ayuienbHbIX reHoB. KoJloMHHUpOBaHUeE.
3akonsl T. MopraHa. B3aumojeiicTBre HeauieabHbIX TeHOB. KOMITIIEeMEHTapHOCTD.
FeHeTI/IKa moJja Dnucras. HOJ’[I/IMepI/ISI
X o 3nath: 3akoHbl T. Moprana. CrieruieHHOe HaclieIOBaHUE TeHOB,
POMOCOMHBIN MCXAHU3M ONPCACIICHUS TI0JIa. HapylIeHUE CLEIUIEHUs. XpPOMOCOMHasl TEOPHs HACJIEACTBEHHOCTH.
HacnenoBanue IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM I'enernueckoe xkapTUpoBaHUE XpOMOCOM. Mcnonp3oBanue
I'emeTuka 4eroBEKa. KapI/IOTI/IH yeJioBeka. Meto JBI KPOCCHHIOBEPaA JUIs1 COCTABJICHUS TCHETHYECKUX KapT XPOMOCOM
3HaTh: XpOMOCOMHBIN MEXaHU3M OMNpEeNICHHs 1Moya. AYTOCOMBI U
U3YHdCHNS TCHETHKH 9CJI0BCKA. TIOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHBIN U reTeporaMeTHbIH MO,
HacnencrBennnie 3a00JIcBaHMS YCIOBEKA. I'eneTnueckas cTpyKTypa HOJIOBBIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CIEIUIEHHBIX C M0JIOM
3nath: KaproTum uenoBeka. MeToabl N3ydeHHs TEHETUKH YeJIOBEKA!
reHeaJOrunYeCKuil, OIM3HENOBEI, IIUTOT€HETHYECKHUI,
OMOXUMHYECKHH, TTOIISIIHOHHO-CTaTHCTHIeCKIid. HacencTBeHHbIE
3a00JIeBaHHs YeIOBeKa. | eHHbIE M XpOMOCOMHBIE OOJIC3HH YETIOBEKA.
Bonesnu ¢ HacnencTBEHHON MPepacoOKEHHOCThIO. 3HAUEHHE
MEJMIIMHCKOM IeHETUKH B IPEJOTBPAILCHUH U JICYSHUN
FeHETHYECKHX 3a00JIeBaHUH YenoBeKa
1kypc  2cemecTp
10. HpaKTI/ILIeCKOC 3agsTre No 1 2 mp YMeTh: pemarts dNeMeHTapHble Onojiornueckre 3aaauu. Pemenue OK 02 1,2
P 3a/1a4 Ha OIpeJIeNIEHUE BEPOSITHOCTH BOZHUKHOBEHHUS OK 04
CHICHUC Saﬂaq Ha OnpeHeHeHHe BePOﬂTHOCTH HaCJICACTBCHHBIX ITPU3HAKOB IIPHU MOHO-, 1U-, HOHHFI/IGPI/I}IHOM n OK 05
BO3HHUKHOBCHU HACJICACTBCHHBIX MTPHU3HAKOB IIPU AHAIM3UPYIOIIEM CKPELIUBAHUHU, COCTABJICHUE T€HOTUITNYECKUX OK 07
CICIUICHHOM HACJIE€OOBAHMH, CIECIUICHHBIX C I10JIOM, CXCM CKpCIIMBaHIT OK 09

COCTAaBJICHHUC I'CHOTUITMYCCKUX CXCM CKPCIHIMBAHUA

YMeTh: pemars 31eMeHTapHble OMOIOTHIECKUE 3a1a9l — HE0OX0iM
oa00p TeHeTHIECKHX 3a/1ad Ha OIpe/ieIeHHe BEPOSITHOCTH
BO3HUKHOBEHHS HACIIEICTBEHHBIX IIPH3HAKOB IIPH CHETUICHHOM
HacJIeJJOBaHUU Y PAaCTEHUH
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Tema 2.6. 3aKOHOMePHOCTH H3MEHYHUBOCTH

11. B3anmo HeﬁCTBHe TCHOTHUIIA M CPEJIBI IPU 3HaTh: B3anMoeiicTBIC TEHOTHITA M CPEBI TPH (OPMUPOBAHUU OK 01
q)OpMI/IpOBaHI/II/I (I)GHOTI/IHa N3MEHYHBOCTS (dbenoTuna. I3MeHUYNBOCTh IPU3HAKOB. KauecTBEHHBIC H 0K 02
: KOJINYECTBEHHBIE ITPU3HAKN. BUABI H3MEHUNMBOCTH: HACIEACTBECHHAS OK 04
IMPHU3HAKOB. 1 HCHACJICICTBCHHAS.
3aKOH H.I/I_ BaBI/IJIOBa. 3aKOH rOMOJIOTHYECKUX ps10B B HACJIEICTBEHHON N3MEHYUBOCTH
B o (H.W. BaBuios).
HIbI MyTAllHH. Moaudukanonnas, wim GeHOTUIIHYECKas H3MEHIUBOCTE. Polb
CeJIeKLII/ISI OpraHu3MoOB. cpebl B MOTU(HUKAIIOHHOM n3MeHYNBOCTH. HopMma peakiin
CeJ'IeKLII/ISI KaK HayKa. FeTepOSI/IC H €ro IMpUu4YnHLbI. Ipu3HaKa. BapuanuonHslil psag u Ba}:)}daL[PIOHHaH KpuBasl.
" o 60 XapakTepucTuka MOIUGUKAITMOHHON H3MEHIUBOCTH
CKyCCTBCHHBIH OTOOD. Hacnencreennast, i reHOTUIIMYECKAs H3MEHYMBOCTD.
KomOuHaTHBHAs H3MEHYUBOCTb.
MyTanunonHas H3MEHYUBOCTb. Buasr MyTalun: TCHHBIC,
XPOMOCOMHEIE, TeHOMHBIC. [I[pHUMHBI BOSHUKHOBEHUS My TaIlHi
3nath: Cenekuus Kak Hayka. MeTObI CENeKIIMOHHON pabOTHI.
I'eTepo3suc u ero npu4nHbL. MCKyCcCTBEHHBINH OTOOP: MACCOBBIN U
WHIUBUY aJbHBIA. DTanbl KOMOWHAIIMOHHOH cenekuuu. CopT,
opo/ia, TaMM
ANTOpUTMBI  pelIeHHWe 3aJad Ha  ONpeAeNieHHEe BO3MOXKHOTO
BO3HHKHOBECHHUSI  HACIEICTBEHHBIX TPU3HAKOB IO  CEJICKIIHH,
COCTaBJICHHE TCHOTHITHUECKUX CXEM CKpPEIIHBaHUS
Paznen 3. Teopusi 3BoJIIOLMH
Tema 3.1. HcTopus 3BOTIOIHOHHOIO YYCHHUS.
Muxkpo3BoJionus
12. HepBLIe 3BOJIFOIMOHHBIE KOHIETITAA. POb 3nath: [lepBhie BOMMOIIMOHHbIC KOHIIENINH. [ panyanucTuaeckas OK 02
sposonnonHas koHuenuus JK.b. Jlamapka. JIBuxymiue cuiibt OK 04

HBOJIIOL[MOHHON TeOprHu B POPMUPOBAHUH HAYUHOU
KapTHUHBI MUpa

MUKpO3BOIIOLUSA U MAKPOIBOJIIOLUS KaK JTaIlbI
ABOJIFOLIMOHHOTO npouecca. [Tomynsanuns kak
JJIEMEHTAapHAsl €IMHUIIA DBOJIOLIUH.

JBuxyuue cuibl (pakTopbl) IBOJIOIHH.
MyTanoHHbI| Mpoliecc U KOMOWHATUBHAS
W3MEHYMBOCTb. Murpanus. M3onsauus nonyJsisunii:
reorpaguueckas (IpoCTPaHCTBEHHas),
Ouosnorudeckas (penpoayKTUBHAS).
EctecTBeHHbI 0TOOp — HampasisoLmii Gakrop

sBosrounu. Kpearonmsm u tpancopmusM. Crucrematnka K.
Jlunnes n e€ 3HaueHne 11t HOPMUPOBAHNS UACH HBOIOINH
[pennochIKy BO3HUKHOBEHHS TapBHHU3MA. DBOJIIOLHS BUJIOB B
npupoze. boprba 3a cymecrBoBanue. EctecTBeHHBII 0TOOD.
JluBepreHuus NpU3HaKoB U BHI000pa3oBanue. OCHOBHBIE
NIOJIOXKEHUSI CHHTeTHYeckor Teopuu dBosronuu (CTI). Ponb
SBOJIIOIIMOHHOM TEOpHH B ()OPMHUPOBAHUH HAYIHOH KapTHHBI MUpa
3HaTh: MUKPOAIBOIIIONHNS ¥ MAKPOIBOJIIOIHS KK ATaITbI
SBOJIIOIIMOHHOTO TIporiecca. ['eHeTHIecKe OCHOBEI YBOJIIOIIUH.
MyTarnmu 1 KOMOMHAIINY KaK JIEMEHTAPHBIH BOJIIOIMOHHBII
marepuai. [Tomymsinus Kak >JeMeHTapHas eANHULA BOJIOLIIH.
JBmxyume cuisl ((hakTopbl) 3BoIOLNHA. MyTallOHHBII IpoLiecc U
KOMOHMHATHBHAs U3MEHUUBOCTh. Murpanus. M3onsaiust nomyssiumii:
reorpaduueckas (IpOCTpaHCTBEHHAs), OHOIOrHYecKast
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sBomonun. bops0a 3a cymiecTBoBaHHE Kak
MEXaHU3M JIEHCTBUSI €CTECTBEHHOI'O 0TOOPA B
nomyssiuusax. Bua u ero kpurepuu (IprU3HAKK).
BunooOpa3oBanue kak pe3yibTaT MUKPOIBOJIOLMH

(penponyKTUBHASA).

EcrectBennslit 0T00p — Hampasistomuii pakrop sBomronuu. boprda
3a CyIECTBOBAaHHE KaK MEXaHH3M JeHCTBUS €CTECTBEHHOrO 0TO0pa B
nonyisiusx. Bug u ero xputepnu (npusHakn). Bunoobpazosanue
KaK pe3yJIbTaT MUKPOIBOJIIOIINH

YMeTh: ONUCHIBAaTE 0COOCHHOCTH BHAOB MO MOP(OIOTHISCKOMY
KPHUTEPHIO

Tema 3.3. MakposBoionusi. Bo3HukHoBeHHe 1
pa3BuTHE )KM3HM Ha 3emJie

13. MaKPOBBOJIIOIII/Iﬂ. q)OprI U OCHOBHBIC HaIpaBJICHUS 3nath: MakposBomtonus. PopMbl 1 OCHOBHBIE HAIPABICHHUS OK 02
MaKpPOIBOTIOIHHI ( AH CeBepI_IOB) ITyTH maxpossoonnu (A.H. Ceseprio). [Tytu noctikenus OK 04
e : OHMOJIOTHUECKOTO Tporpecca: apoMopho3, nanoaganTanus, oomas
JOCTHIXCHHUA OMOJIOTHYECKOrO nmporpecca: nereHepanusi. MeTo bl U3y4eHUsI MaKpO3BOJIIOLUH. 3aKOH
apOMOp(bOS, uauoaaanTamnms, 06]]_[8,5{ HeFeHepauHH- 3apOobIIIEBOI0 CXOACTBA (3aKOH K. Bapa), Buorenernueckuii 3aKoH
MeTob1 M3yYeHNS MAKPOIBOJIOLHH 3aKoH (3. I'ekkenpb, @. Mromep). OOmIKE 3aKOHOMEPHOCTH (TIpaBHJIa)
i 9BOJIIOIUU
34pOAbIIICBOTO CXOACTBA (3aKOH K. Bapa). I'umote3s! 1 TeOpHU BO3HUKHOBEHUS KU3HH Ha 3eMIle:
BuoreseTnyeckuil 3aK0H (3' I'ekkens, O. MIOJIJIep). KpEanoHN3M, CAaMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 3apOXKACHHE,
O6ume 3aKOHOMEPHOCTH (HpaBI/IJIa) SBOJTIOLHH CTaI[MOHAPHOE COCTOSIHHUE, MAHCTIepMUst, 61omo33. Hauano
OpTaHMYECKOH 3BOIIONUH. [10sBIEeHNE MEPBBIX KIETOK. DBOIOINSL
I'unote3sl n TCOPHUU BOSHHUKHOBCHUA )KU3HU HA MeTaboar3Ma. DBOJIIONHS MEPBBIX KIETOK. [IpokapHoTH 1
BemMie. 9yKapuoThl. IIponcxoskaeHre MHOTOKJIETOUHBIX OPraHU3MOB.
Bo3HNKHOBEHNE OCHOBHBIX LIAPCTB 3yKapHOT.
OCHOBHBIE YePThI IBOJIIOLUYU PacTUTENbHOr0 Mupa. OCHOBHBIE
YEPTHI 3BOJIIOLIMH )KUBOTHOIO MHPa
Tema 3.3. HpOHCXO)K)IEHI/Ie YCJIOBCKA — AHTPOIOICHE3
14. AHTpOHOJ’IOFI/IH. CXOJICTBO U OTJIMYUSA YEIOBEKA C 3Hath: CucTeMaTHUYecKoe MoJI0XKeHHe yenoBeka. CX0ACTBO UeloBeKa OK 02
¢ )KUBOTHBIMU. OTIM4MA YeToBeKa OT XKUBOTHBIX. [IpsMoxoxaenue OK 04

YKUBOTHBIMH.
Yenoseueckue

Koutponbnas pabota. TeopeTuueckune acieKThbl
ABOJIIOLIMY KU3HHU HA 3eMJI€ pachl.

M KOMIIJIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra M BTOPO#l CHTHAJIbHOH cucTeMBbl. COOTHOIIIEHHE
OUOJIOTHYECKUX U COLMATBHBIX (haKTOPOB B aHTPOTIOTCHE3E
OCHOBHBIE CTaJM{ AHTPOIIOTEeHE3a. J[PHONUTEKH — IPEIKH YesIOBEeKa
¥ 4eI0BeK000pa3HbIX 00e3bsH. [IpoToaHTpOIT — MPeAIIeCTBEHHUK
YesoBeKa. ApXaHTpoN — ApeBHeHInii yenosek. [laneoanTpon —
npeBHUi yenoBek. HeoaHTpon — 4enoBek COBPEMEHHOT'0 THIIA.
DBOJIIOLUSI COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacsl. OCHOBHBIEC OOJIBIIHE PACHI: €BPONICOUAHAS
(eBpaswmiickas), HETpO-aBCTPAIOUAHAS (IKBATOpHAIIBHAS),
MOHTOJION/IHas (a3HaTCKO-aMepUKaHCKasi). Bpems u MecTo
BO3HHKHOBEHHSI YEJIOBEYECKHX pac. ENMHCTBO YenoBeYeCcKux pac
VMmerTh: AHAJIM3UPOBATH U OLICHUBATH PA3JIMYHBIC TUIIOTE3bI O
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CYIIHOCTH, IIPOUCXOKIACHUM XU3HU U YEJIOBCKaA

Pa3pean 4. Ixo1orus

Tema 4.1. Dkojiorusa

15. DKOJIOrH4YeCKue (1)aKTOpI>I U CPeJIbl KU3HU 3BHaTL: OCHOBHEIE YKOJIOTHYECKHE TOHATHS, 3aKOHBL. OK 01 1
JINSTHHUE YEJIOBEKa Ha OKPY KAaIOUIYI0 Cpey. OK 07
HOHyHHHHﬁ, COO6meCTBa’ 9KOCHCTEMBI Bausune AHTPOIIOTCHHBIX U CONUAIBHO-5KOJIOTMICCKUX q)aKTOpOB
BI/IOC(bCpa — rio0anbpHas YKOJIOTHYECKAsT CUCTEMA Ha Orocdepy U Ha 3710pOBbE YelIOBEKa
BiusiHue anTponioreHHBIX (pakTOpoB HA OHochepy
Bnusiaue COLUAJIBHO-3KOJIOTHYECCKUX (baKTOpOB Ha
300POBLEC YCJIOBCKA
Pasnea 5. buojorusi B ;KU3HH
Tema 5.1. BHOTEXHOJIOrMH B JKU3HU KAKIOL0
16. BHOTEXHOJIOTHY B AKU3HU KAXKIOTO 3HaTh: buoTexHOMOTHA Kak HayKa U MPOU3BOACTBO. OCHOBHEIC OK 01 1
0 o HaIpaBJICHUS COBPEMEHHON OMOTEXHOIOTHU. MeTo bl OK 02
CHOBHBIC HanpaBHeHHH COBpeMeHHOH ouorexnonorud. OOLEKTE OMOTEXHOJIOTHH. DTHKA OK 04
OMOTEXHOJIOTUHU. JTUKA OMOTEXHOJOTUYECKUX U OMOTEXHOJIOTHUECKHUX M TEHETUYECKHUX dKCIepruMeHTOB. [IpaBua OK 09
TEHETUUYECKUX SKCHepI/IMeHTOB. [IOMCKa U aHaJIM3a OMOSKOJIOTHYECKOM PIH(i)OpMaL[I/II/I 13 pas3jIMYHbIX
P 19 6 v HCTOYHUKOB (Hay'-IHaﬂ u yqe6Ho-Haquaﬂ JmTeparypa, CpeacTea
A3BUTUC MTPOMBIIIJICHHOW OMOTCXHOJIOTUH U €€ MaccoBoit HH(OpMAIHH, ceTs VIHTepHeT 1 Apyrie)
MMPUMCHCHHUC B )KU3HU YCIIOBCKA, ITOMCK U aHAJIN3 ‘YMeTh OLleHUBaTh THUECKUE acTIeKThl HEKOTOPBIX MCCIIEOBAHUN B
I/IH(l)OpMaHI/II/I u3 paSJ'II/IlIHI)IX NUCTOYHHUKOB (Haquaﬂ u 001acT OMOTEXHOIOTHHA (KJIOHI/IpOBaHI/IC, HCKYCCTBEHHOC
yueOHO-HayuyHasl JTUTepaTypa, CpeicTBa MacCOBOM OIIOAOTEOpeHILe)
b
uH(popmanuu, cetb UHTEpHET U Apyrue)
17. [MpakTuyeckoe 3ansTue No 2 TlonroToBKa 2mp YMeThb UCTIONTE30BaTh MOMYYCHHBIC 3HAHUS Ha TIPAKTHKE. OK 01 1,2
MHIMBHLYaIbHOTO POEKTA [lepBerit aTam BeIOMTHEHUS poekTa: O030p TeM y4eOHO- OK 02
HCCIIeI0BATEIILCKUX MPOEKTOB. Br1O6op yueOHO- OK 04
HCCIIEI0BATEIBCKOTO MTPOEKTA U3 NMPEJJI0KEHHBIX. OK 05
DopmupoBaHUEe KOMaH/BI IPOEKTa. AITOPUTM BBITIOTHEHUS OKO06
MIPOEKTA. OK 07
Kaxxmas rpymnma BeIOHMpaeT OAMH U3 BApUAHTOB YI€OHO- OK 09

HCCIICI0BATEIbCKHX MPOCKTOB:

1. Onenka kauecTBa aTMOC(HEPHOTO BO3TyXa

2. OneHKa KayecTBa IO0YB METOJIOM (PUTOTECTHPOBAHUS
3. Oyenka kayecmea 600 NOGEPXHOCMHBIX 8000EMO8 O
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OpP2aHONIeNMUYECKUM U PUSUKO-XUMUYECKUM C8OUCMBAM
4. Bnustane [TAB Ha pocT M pa3BUTHE CEMSH BBICIITUX
pacTeHui
5. BriusiHue COJIEBOTO 3arpsI3HCHUS Ha POCT U PAa3BUTHE CEMSH
BBICHIMX PACTEHUU
18 Ha60paTopHoe 3aHITUEC Ng 1 «HOHFOTOBKa 2_]‘[p Bmopoﬁ oman 6vblnOJIKeHUs npoekma.: NnNoAroToBKa HeOﬁXOZ[PIMOﬁ OK 02 1,2
HOCY /bl M MaTepHaa s SKCIIEPUMEHTa, IPOBEICHHE
060pyl[OBaHI/ISI 1 MaTepHajIoB. HOqueHHe 3K01¥§pHMeHTa,liiepuoﬂnuqecxaﬂ Islpogepxa Tle):qeﬁfm SKCTIepUMeHTa/ 85 82
OKCIICPUMCEHTAJIBHBIX JaHHBIX, CTATUCTUYCCKAas cOop MaTepuana B BBIOPAaHHBIX TOUYKAaX 0TOOpa Mpod 0KO06
06p2160TKa TTAHHBIX» Tpemuii 5man evinonnenus npoexma: MOIyIeHHEe TEpBAIHBIX OK 07
SKCIIEPUMEHTANBHBIX JAHHBIX, IPOBEACHUE CTATHCTUYECKON
00pabOTKH NOTYYESHHBIX JTAHHBIX OK 09
19. ﬂa6opaTopHoe saustie Ne 2 «Brrssrenue 27p Yemeepmblii 5man 6blNOJIHEHUS NPOEKMA: BbIABICHHUE 12
3aKOHOM€pHOCTeI7I, (bOpM}’JIPIpOBaHI/Ie BBIBOIOB U 3aKOHOMEpPHOCTeH, (popMyIIpOBaHE BHIBOAOB U IIPOTHO30B, OLICHKA
IIPOrH030B, OLICHKA Ka4yeCTBa UCCIICAYEMOI'0 o0BeKTa Ka4ecTBa MCCIIEIyeMOro 00BEKTa [0 Pe3yIbTaTaM
OHMOIKOIOTMYECKOT0O aHaIH3a
110 pe3yJjibTaTaM OMODKOJIOTHYECKOTO aHAIH3a
20 HpaKTquCKoe 3aHSATUE Ng 3 3aH_H/ITa HpoeKTa. 21‘[p HpeI[CTaBJ'IeHI/Ie PE3YIbLTATOB BBIIIOJIHECHUSA y'-Ie6H0- 172
HCCIIe/I0BAaTENbCKUX NIPOCKTOB (BBICTYIUICHHE C IIpe3eHTaluei)
Bceero 291+6mp+4up

*J11 XapaKTepUCTUKH YPOBHS OCBOCHUS yue€OHOr0 MaTepHaja UCIOIb3YOTCs CleyoIne 0003HaYeHHs:
1 — o3HaKOMUTENBHBIH (y3HABaHUE paHee N3yUYEHHBIX 00BEKTOB, CBOICTB);
1 — penpoayKTUBHBIN (BBIIOIHEHHUE JAESITEIBHOCTH IO 00pa3ily, MHCTPYKIUHU UM MO PyKOBOJACTBOM);

3 — NPOJYKTUBHBIN (IUIAHUPOBAHKE U CAMOCTOSTEIBHOE BBITIONIHEHUE JIEITEIbHOCTH, PELICHHE NPOOJIEMHBIX 3a]1a4).
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3 YCJIOBUA PEAJIM3ALIIU ITPOT'PAMMBI AU CHUITJIMHBI

3.1 TpedoBaHUsI K MUHMMAJLHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00ecreYeHU 0
Peanmuzamuss mporpamMmbl  TUCHUIIIMHBI TpeOyeT Haauuus  ydyeOHoro kaOuHeTra -
buonorumn.

O6opynoBaHue yaeOHOro KaOMHeTa:

— pabouee MECTO IpenoaBaTes;

— paboune MecTa, OOOpYZOBaHHBIC TEPCOHAIBHBIMH ~ KOMIIBIOTEPAMHU IO

quCcIy 00y4YaronuXxcs;

- y4eOHO-TIpaKTHYECKOe M y4eOHO-mabopaTopHoe o0OpymoBanue (Bechl y4eOHBIC C
TUPSIMH, JTyTia Py4dHasi, MUKPOCKOII JJA0OPATOPHBIN, KOMILJICKT MOCY/IbI M IPHHAIICKHOCTECH IS
pOBEICHUS 1aOOPaTOPHBIX PaboT);

- HarJIAOHBIE ITOCOOUS,

- yueOHO-MeTou4ecKoe obecrnedeHne (yueOHoe mocoOue, METOIUYCCKUE YKa3aHUs ISt
CTYJICHTOB, pa3/IaTOYHBIC MaTCPHAIIBI);

- KJIaCCHAasl JIOCKa.

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

3.2 UndopmannonHoe obecnevyeHue 00yueHust

OcHoBHas nuTEparypa:

1. Tynsakosa, O. B. buonorus : yue6nuk : [16+] / O. B. Tynsakosa. — Uzn. 2-e, crep. —
Mocksa ; bepnun : Jupexr-Menua, 2019. — 450 c. : un., cxeM., Tabn. — Pexxum ngocrtyma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576759

2. TynskoBa, O. B. buonorus ¢ ocHoBamHu 3KoIOTHMH : ydeOHoe mocobue : [16+] /
O. B. TynskoBa. — 13a. 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. bensies 1. K., Apimimun I'"M., Ky3uenioBa JI.H. u np. buonorus (6a30Bsiii ypoBeHB).
10 kmacc. — M., 2017.

2. KoncrantunoB B.M. buonorusi. YueOHuk st 00pa30BaTENbHBIX yUPEKICHHUHA
HAYaJIbHOTO U CPEAHEro Mpo(decCHOHaIbHOrO 00pa30BaHus. — AKaIeMHUsL.

WuTepHeT pecypcsl:
1. www. sbio. info (Bcs Owuomorums. CoBpeMeHHas OWOJOTHS, CTaThH, HOBOCTH,
OubroTeKa).
2. www. window. edu. ru (EamHoe OKHO nocTyma K 0Opa3oBaTelIbHBIM pecypcam
WuTepHera no OHOJI0THN).
3. www. biology. ru (buomorus B OTkpsiTOM KoJUIeke. CalT COMEPIKUT IIEKTPOHHBIH
y4eOHHK 1o 6uonioruu, On-line TecThr).
4. www. informika. ru (OnexTpoHHbBIN y4eOHUK, OONBIION CIMCOK HHTEPHET-PECYPCOB).


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

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KOHTpOJ'Ib Hu OIICHKA PE3yJIbTAaTOB

OCBOCHUA

y4eOHOW  JTUCIUTUIMHBI

OCYHIECTBIIAACTCA MpErIogaBarciieM B IIPOLECCE MPOBCACHUA MPAKTUYCCKHUX W CEMHUHAPCKUX
3aHHTHfI, TCCTUPOBAHUA, a TAKKC BBIIIOJIHCHUA O6y‘IaIOH_[I/IMI/IC$I WHIAUBUAYAJIBHBIX 3aI[aHI/II7I,

ITPOCKTOB, HCCHGHOB&HHﬁ.

Pe3yabTaThl 00yueHusi (0CBOEHHbIE YMEHMUS,
YCBOEHHbIE 3HAHUS)

@opMBbI 4 METObI KOHTPOJIS U
OIIEHKHU Pe3yJIbTaTOB
o0yueHust

YMETb:

- OOBSICHATH poNb OWonoruu B (POPMHUPOBAHUH
HAYYHOTO MUPOBO33PECHHUS;

- pemaTh dJIEMEHTAapHbIE OWOJOrMYEecKUue 3aaadH;
COCTABJIATh DJIEMEHTAPHbIE CXEMbl  CKPCIIUBAHUS WU

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 KUBOW M HEXKWUBOW IIPUPOIBI, 3aPOJBIIICH
YyeloBeKa M JAPYIMX  KUBOTHBIX,  IPUPOIHBIC
HKOCUCTEMBl U arpo3KOCUCTEMBI CBOEH MECTHOCTH;
IpoLEecChl (€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,
IJ100aIbHBIE AKOJIOTMYECKHE MPOOIEMBbl U UX pEIICHUs,

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

OMOJIOTTYECKHUX MOJCIAX;

- HaXOUTh UHGOPMAIUIO O OMOJOTHYECKHX 00BEKTax
B Pa3JIMYHBIX UCTOYHUKAX (yueOHMKaX, CIIPAaBOYHHKAX,
HAyYHO-TIOMYJIAPHBIX U3JaHUIX, KOMITBIOTEPHBIX 0a3ax,
pecypcax cet UHTepHET) U KPUTUUYECKHU €€ OIEHUBATh;

- UCTIONIb30BaTh MPUOOPETCHHBIC 3HAHWS W YMEHUS B
MPAKTUYECKOU JIEATEIBHOCTH U TOBCEAHEBHOM KU3HU:
Uil cOOMIOZeHUsT Mep MNpO(UIAKTUKH OTpaBJICHHIA,
BUPYCHBIX M JAPYTUX 3a00J€BaHUMN, CTPECCOB, BPEIHBIX
MPUBBIYEK (KYpEHHUs, aJIKOTOJM3Ma, HApKOMaHHUH);
MpaBUJ TOBEJAEHUS B NPUPOJHON cCpele; OKa3zaHUs
MEePBOI TTOMOIIM MPU TPABMATUUYECKHUX, MPOCTYIHBIX U
JIpyrux  3a00JICBaHUSAX, OTPABICHUSAX  IHUIICBBIMHU
MPOJYKTaMH; OIL[EHKH 3THYECKUX aCIEKTOB HEKOTOPBIX
HCCIEeN0BaHUuN B oOJactu OMOTEXHOJIOTHH
(KJIOHMpPOBaHUE, UCKYCCTBEHHOE OTUIOJIOTBOPEHHE).

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUl

Oyenka pe3yniomama 6bINOJIHEHUS
NPAKMUYeCKUx 3a0aHull

Oyenka pe3yniomama 6bINOJIHEHUS
NPAKMUYecKux 3a0aHull

Oyenka pe3yniomama 6biNOJIHEHUS
3a0aHUL

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenxa pe3ynomama 6bINOJIHEHUS
NPAKMUYECKUX 3a0aHULL




3HaTh:

- OCHOBHBIE TTOJIOKEHUS] OMOJIOTHUECKUX TEOPHNA U
3aKOHOMEPHOCTEH: KJIIETOYHOW TEOPHH,
HBOJIFOLIMOHHOTO yueHus, yuenus B.M.BepHaackoro 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, NEHCTBUSA
HCKYCCTBEHHOT'O M €CTECTBEHHOI'O 0TOOPA,
dbopMupOBaHUE TPUCTIOCOOICHHOCTH, TPOUCXOKICHUE
BUJIOB, KPYTOBOPOT BEILIECTB U MPEBPAILIEHNE YSHEPTUH B
KJIETKEe, OpraHu3Me, B dKocucTeMax u 6uocdepe;

- BKJIaJ] BBIJIAIOLIUXCA (B TOM YHMCII€ OTEYECTBEHHbIX )
YYEHBIX B Pa3BUTHE OUOJIOTMYECKOIN HAYKH;

- OMOJIOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY

Tecmuposarnue

Yemuwiu onpoc

Yemuwi onpoc,

mecmupogaHue
Onpoc no
300aHUIM

UHOUBUOYATIbHBIM
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