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1IMMACIIOPT PABOYEN IMPOT'PAMMBI YYEBHOM JTUCIIUILINHBI

«buoJsorns»

1.1 Ob6snacTh NpUMeHeHHsI TPOrPaMMbI
Pabouas mporpamMma yueOHON AMCHUIUIMHEI SBISETCS YaCThIO MPOrPaMMBI TOATOTOBKU
crienMaucToB cpenHero 3seHa B coorBeTcTBUU ¢ PI'OC mo Bcem cnenuanbHoctaMm CIIO.

1.2 MecTto y4yeOHOH IMCHMIUIMHBI B CTPYKType OCHOBHOIi mpodeccCHOHAIbHOM
o0pa3oBaTe/IbHOM TporpaMMbl: ydeOHas 0Oa3o0Bas JUCHUIUIMHA 0OO0IIe00pa3oBaTeIbHON
MOJIFOTOBKHU.

13 Heau wm 3agaum y4yeOHOW JAUCHUILIMHBI — TpPeOOBaHUSI K pe3yJbTaTam
OCBOCHHSI Y4eOHOH IMCHUIINHBI:

B pesynbTare ocBoeHUs1 y4eOHOM TUCIUIIMHBI 00YyYaIOUIUIICS 10JIKeH YMeTh:

- OOBSACHATH POJIb OMOIOTUU B OPMHUPOBAHUN HAYYHOTO MUPOBO33PEHUS;

- pemiathb IEeMEHTapHbIe OMOJIOTHYECKUE 33/1a4H;

- COCTaBJISITh DJIEMEHTApHbIE CXEMbl CKpEIIMBAHMSI U CXEMbl MEPEHOCa BEUIECTB U
nepesayy SHEPTUU B dKocucTeMax (LN MUTaHuUs);

- ONHCHIBaTH 0COOEHHOCTH BHOB IO MOP(HOIOTHIECKOMY KPUTEPHUIO;

- BBIABIATH MPHUCIIOCOOJICHHS] OPTaHU3MOB K cpeie OOMTaHMsI, UCTOYHUKU U HATHYUE
MyTareHOB B OKpYy’Karolled cpene (KOCBEHHO), aHTPOIOI€HHbIE M3MEHEHHUS B HKOCHCTEMax
CBOEH MECTHOCTH;

- CpaBHUBATh OMOJOTMYECKHE OOBEKTBI: XMMHUYECKHUU COCTaB TEJl )KMBOW M HEKUBOU
NPUPOJBI, 3apOJbIIIE 4YeloBeKa M JAPYTHX JKMBOTHBIX, IPUPOJHBIE HKOCUCTEMBI U
arpo3KOCHUCTEMBl CBOEH MECTHOCTH; IIPOLIECChl (E€CTECTBEHHBbIH M HCKYCCTBEHHBIH OTOOp,
MOJIOBOE U OeCroyioe pa3MHOXKEHHE) U JIeNaTh BBIBOABI U 0000IIEHUSI HA OCHOBE CpPaBHEHHS U
aHaJIN3a;

- AQHAJIM3UPOBATh U OLICHUBATH PAa3JUYHbIE TMIOTE3bl O CYIIHOCTH, IPOUCXOXKICHUU
KU3HH M 4YeJOBEeKa, INI00albHbIE SKOJIOTMYECKHE MPOOJEMBbl M MX PEUICHHUs, MOCIEICTBHS
COOCTBEHHOM JIeSITEIbHOCTH B OKpY Karollel cpee;

- U3y4yaTh U3MEHEHHS B SKOCHUCTEMaX Ha OMOJIOrMUECKUX MOJEIIAX;

- HaxoAuTh MHPOpPMALHIO O OHOJOTMYECKMX OOBEKTaX B PA3IMUYHBIX HCTOYHHUKAX
(yueOHUKaxX, CIPaBOYHHUKAX, HAYYHO-TIOMYJIAPHBIX M3/IaHUSAX, KOMIBIOTEPHBIX 0a3zax, pecypcax
cetu IHTepHET) U KPUTHUYECKH €€ OLIEHUBATB;

- HCINOJb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTUYECKOM NEATEIbHOCTH U
MOBCEHEBHOM KU3HU: I COOIIOACHUS Mep MPO(QUIAKTUKYA OTPABICHUN, BUPYCHBIX U JIPYTUX
3a00JIeBaHUM, CTPECCOB, BPEAHBIX MPUBBIUEK (KYpEHHUS, aIKOT0JIM3Ma, HAPKOMAaHUN );

- NIpaBUJ MOBEJECHUS B IPUPOIHON CPELE;

- OKa3aHWs T[EpBOM TMOMOIIM TMpU TPAaBMAaTUUYECKUX, NPOCTYAHBIX U APYTUX
3a00JI€BaHUAX, OTPABJICHUSAX MUILEBBIMU IPOTYKTaAMU;

- OLEHKM 3THMYECKMX acleKTOB HEKOTOPBIX UCCIIEIOBaAaHUI B 00J1acTH OMOTEXHOJIOTUU
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OIUIOI0TBOPEHHUE).

B pesynbTare ocBoeHuUs1 yueOHOM NUCIUTITUHBI 00yJArOITUICS J0/I7KeH 3HATh:

- OCHOBHBIE IOJIO)KEHHSI OMOJIOTMYECKUX TEOPUH M 3aKOHOMEPHOCTEH: KIIETOYHOM
TEOpHUH, IBOJIOLMOHHOTO yueHus, yueHuss B.M.Bepnanckoro o 6uocdepe, 3akons I.Mennens,
3aKOHOMEPHOCTEN U3MEHUNBOCTH U HACJIEICTBEHHOCTH;

- cTpoeHne ® (GYHKIUOHUPOBAHUE OMOJIOTMYECKHUX OOBEKTOB: KJIETKH, TE€HOB U
XPOMOCOM, CTPYKTYpPBI BUJ]a U SKOCUCTEM,;

- CYIIHOCTh OMOJIOTMYECKHUX MPOIIECCOB: Pa3MHOXKEHUS, OILIOOTBOPEHUS, EHCTBUS
UCKYCCTBEHHOIO M €CTECTBEHHOro  O0TOOpa,  (QOpMHpPOBAaHUE  IMPHUCIIOCOOIEHHOCTH,
IIPOUCXOXKICHNE BUI0B, KPYTOBOPOT BEUIECTB U MpEBpAIlleHUEe SHEPTUU B KIIETKE, OpraHu3Me, B



IKOCHCTEMax U Ouocdepe;

- BKJIAJ BbJAOIUXCA (B TOM 4YHCIE OTEYECTBEHHBIX) YYEHBIX B Ppa3BUTHE
OMOJIOrN4YECKON HayKH;

- OMOJIOTMYECKYIO TEPMHHOJIOTUIO U CUMBOJIUKY.

OcBoeHre cojnepkaHus y4yeOHOW aucuUIUIMHBI «buonorus» obecnednBaeT JOCTHKEHUE
CTYACHTaMHU CJIEIYIOIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

— c(OpPMHUPOBAHHOCTh YYBCTBA TOPAOCTH M YBKEHUS K HCTOPHUM U JOCTHXKEHUSIM
OTEYECTBEHHON OMOJIOTHUECKON HAYKH;

— IPEACTaBJIEHUS O LIEJIOCTHON €CTECTBEHHOHAYYHOM KapTHHE MUPA;

— IOHMMAaHHE B3aWMOCBS3H U B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK, UX BIUSHHS Ha
OKPY’KaIOLIYIO Cpelly, SKOHOMUYECKYI0, TEXHOJOTMUECKYI0, COLMAIBHYI0 U 3THYECKYIO c(hepbl
JeSITeTIbHOCTH YeNIOBEKa,

— CHOCOOHOCTh HUCIIOJIb30BaTh 3HAHUSA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE
MHpa B 00pa30oBaTeIbHON U MPOPECCHOHATLHON 1A TEbHOCTH;

- BO3MOXHOCTM HMH(OpManMOHHONW cpelnpl Uil oOecredeHus MPOTyKTUBHOIO
camMo00pa3oBaHus;

— BJIQJICHUE KYJIbTYPOH MBIIUICHHSI, CIIOCOOHOCTh K 0000IIEHHIO, aHATIN3Y, BOCIPUATHIO
uHpOpPMAaLU B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE LEJIM M BHIOOPY ITyTEH €€ TOCTHKEHUS
B IpodeccuoHaIbHOM cepe;

— CcroCcOOHOCTh PYKOBOJICTBOBATHCS B CBOCH JIEATEITLHOCTH COBPEMEHHBIMU MPUHIMIIAMHU
TOJIEPAaHTHOCTH, JAMAIOra U COTPYJHHYECTBA; 'OTOBHOCTh K B3aMMOJEHCTBHMIO C KOJUIETaMH,
paboTe B KOJUIEKTHBE;

— TOTOBHOCTbH MCII0JIb30BaTh OCHOBHBIE METObl 3aAIUThl OT BO3MOXKHBIX IOCIIEACTBUI
aBapuii, KaTacTpod, CTUXUHHBIX OE/ICTBUIA;

— o0yiagaHue HaBbIKaMM 0e30macHOil paboThl BO BpeMsl MPOEKTHO-UCCIIEI0BATENIBCKON 1
AKCIIEPUMEHTAIBHON eSITeIbHOCTH, TIPU HCIIOJIB30BAHUN JTA00PATOPHOTO 000PYIOBAHHS;

— CHOCOOHOCTh HCIIOJIb30BaTh INPHOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUYECKOMH
NEeSITEIbHOCTH ¥ TIOBCEJHEBHOM JKM3HU JUI COOJIOACHUS Mep MPO(HIAKTHKH OTPaBIICHHIA,
BUPYCHBIX U Jpyrux 3a0o0JieBaHWH, CTPECCOB, BPEIHBIX NPHUBBIYEK (KYpPEHHUs, aJIKOTOJIM3MA,
HAapKOMAaHHWH); TIPaBUJI TIOBEJICHUS B TIPUPOJIHOM cpenie;

— TOTOBHOCTh K OKa3aHMIO TEpBOM MOMOILIM HpU TpaBMax, MPOCTYAHBIX MU JPYTUX
3a00JICBaHUSAX, OTPABJICHUSIX MUIIEBBIMU TIPOTYKTAMU;

MeTanpeaMeTHBIX:

— OCO3HaHUE COIMAJIbHOM 3HAYMMOCTU CBOEH Npodeccuu/crennaibHOCTH, 00IanaHue
MOTHUBAIMEN K OCYILECTBIEHUIO MPO(EeCCHOHAIBHON AEITENbHOCTH;

— TIOBBIIICHHE HHTEJUICKTYAIbHOTO YPOBHS B TIIPOILECCE HU3YYEHHS] OHMOIOTHYECKHX
SIBIICHUI;

— BBIJAIOIIUXCS JOCTIKEHHI OMOJIOTHH, BOIICAIINX B O0IIEYETIOBEYECKYIO KYIBTYPY;

— CJIOXXHBIX U HPOTHBOPEYMBBIX IyTEeH pPa3BUTHS COBPEMEHHBIX HAYUHBIX B3IUIAJIOB,
UJIel, TEOpHi, KOHIIEMIINA, TUTIOTe3 (O CYITHOCTH W NMPOUCXOXKICHUH )KU3HHU, YEIIOBEKa) B XOJI€
paboThI ¢ pa3TUYHBIMUA UCTOYHUKAMHU HH(OpMaIumy;

— CHOCOOHOCTh OPTaHU30BBIBATH COTPYTHHYECTBO €AMHOMBIIIJICHHUKOB, B TOM YHUCIIE C
UCTIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

— CHOCOOHOCTh TIOHUMATh TPUHIMIIBI YCTOHYMBOCTH M TPOJYKTUBHOCTH >KUBOM
OpUPOJBI, MYTH €€ M3MEHEHUS 0]l BIMSHUEM AaHTPOIOTeHHBIX (aKTOPOB, CIOCOOHOCTH K
CUCTEMHOMY aHalu3y TJOOAJBHBIX JKOJOTHYECKHMX MPOOJIeM, BOMPOCOB  COCTOSIHHS
OKpY’KaloIIel cpeibl U pallMOHAIBHOTO MCIIOJIb30BaHMSI TPUPOTHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBATH MECTO WM POJb OWOJOTHYECKUX 3HAHUH B TPAKTUICCKON
NeSITeIbHOCTH JII0/I€H, pa3BUTHH COBPEMEHHBIX TEXHOJIOT UM

— ONpEEIsATh )KUBbIE O0BEKTHI B IPHPO/IE;

— MNPOBOAMUTH HAOJIOJCHUS 3a IKOCHCTEMAaMHU C LENbI0O MX ONHCAHUS U BbBIIBICHUS



€CTECTBEHHBIX M AHTPOMOTEHHBIX U3MEHEHU;

— HaXOJUTh U aHATU3UPOBATh NH(POPMAIUIO O KUBBIX 00BEKTaX;

— CHOCOOHOCTh TPUMEHSATH OHMOJOTMYECKHE W JKOJOTHYCCKUE 3HAHWS IS aHaIu3a
MPUKIIAIHBIX TPOOJIeM X035 CTBEHHOM 1eATeIbHOCTH;

— CHOCOOHOCTh K CaMOCTOSITCIILHOMY TIPOBEACHHIO HCCIICIOBAaHUM, TIOCTaHOBKE
€CTECTBEHHO-HAYYHOI'O0 JKCIEPUMEHTa, HCIOJIb30BaHUI0 HH(GOPMAIMOHHBIX TEXHOJOTMHA st
peIIeHUs HAyYHBIX U MPOPECCHOHANBHBIX 3a/1a4;

— crmocoOHOCTh K OLIEHKE 3THYECKHUX ACHEKTOB HEKOTOPBIX HCCIENOBaHUN B o0nactu
OMOTEXHOJIOIMH (KJIOHUPOBaHUE, HCKYCCTBEHHOE OILIOIOTBOPEHUE);

NpeJIMeTHbIX:

— c(hopMHPOBAaHHOCTh TPEICTABICHUNA O POJM U MeCT€ OHOJIOTUM B COBPEMEHHOM
Hay4YHOU KapTUHE MUPA;

— TMOHUMaHWEe poiu Ouosormd B (HOPMUPOBAHMHM KPYyrozopa © (GyHKIHMOHAIHHOU
TPAMOTHOCTH ISl pELICHUs TPAKTUYECKHX 3a/1a4;

— BJIQJICHHE OCHOBOIIOJIATAIOIIMMH MOHATUSMU M MPEJICTABICHUSIMHU O KMBOM MPUPOJIE,
€€ YPOBHEBOW OpraHu3alyu U HBOJIIOLUH;

— YBEPEHHOE IMOJIb30BaHUE OMOJIOTUYECKON TEPMUHOJIOTHEH U CHMBOJIMKOM;

— BJIAJICHHE OCHOBHBIMM METOJAMHM HAyYHOTO IIO3HAHUS, HCIOJIb3YEMBIMU IIPHU
OMOJIOTUYECKUX WCCICAOBAHUAX JKUBBIX OOBEKTOB M JIKOCHCTEM: OIMCAHWUEM, H3MEpPEHUEM,
MPOBEJICHNEM HAOIOICHU;

— BBISIBJICHHE U OI[EHKA aHTPOIIOTEHHBIX U3MEHEHU B IPUPO/IE;

— c¢(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH PE3yNbTAaThl OMOIOTUYECKUX SKCIIEPUMEHTOB,
pemaTh 3JIeMEeHTapHbIe OMOJIOTUYECKHE 3a1a4H;

— c(hOpMUPOBAHHOCTh COOCTBEHHOW MO3UIMH 10 OTHOIIEHUIO K OHOJOTHYECKOU
uH(popMaIru, MOIy4aeMoil U3 pa3HbIX UCTOYHUKOB, I100aTIbHBIM YKOJIOTHYECKUM MpodieMaM U
MYTSIM UX PELICHUSI.

Texnuk moikeH oOgagaTh OOMMMU KOMIETCHIUSMH, BKJIIOYAIONIMMU B  ce0s
CIIOCOOHOCTB:!

OK 01 BeiOupars cnocoObl pemeHus 3agad NpoPecCHOHATBHON AEATEIbHOCTH,
MPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTaM.

OK 02 Hcmonp30BaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHAIW3a M HHTEPIPETAIIUU
uHpopMaluu ¥ MH(DOPMALIMOHHBIE TEXHOJIOTUU MAJI BBIMOJIHEHHs 3a1ad MpodeccruoHaNnbHON
JeSTeTLHOCTH.

OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOMaH/IE.

OK 05 OcymiecTBisaTh YCTHYIO W NMHACHMEHHYI0 KOMMYHHKAIIMIO Ha TOCYTapCTBEHHOM
s3pike  Poccuiickoit ®epeparuu ¢ y4eToM OCOOEHHOCTEH COLMATBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 06 [IlIposBisTh TrpakJaHCKO-MATPHOTUYECKYIO TO3HIMI0, JIEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJCHUE HA OCHOBE TPAJAMIIMOHHBIX OOIIEUYETIOBEUECKUX IIEHHOCTEH, B TOM YHCIIe
C Y4YeTOM TapMOHM3allMM MEKHALMOHAJIBHBIX W MEXPEIUTHO3HbIX OTHOILUEHUW, NPUMEHSTh
CTaHJapThl aHTUKOPPYIIIMOHHOTO TIOBEICHHUS.

OK 07 CopeiicTBOBaTh COXpAaHEHUIO OKPYKAIOMIEH Cpelbl, pecypcocOepeKeHuto,
NPUMEHATh 3HAHUA OO0 W3MEHEHMHM KJIUMaTa, MPHUHIUIBI OEpeKIMBOTO IPOU3BOJICTBA,
3¢ (HeKTUBHO AECTBOBATH B UPE3BBIYANHBIX CUTYAIIUSX.

OK 09 Tlomp3oBaThcsi MPOQECCHOHATBHON TOKYMEHTAIlMe Ha TOCYIapCTBEHHOM H
WHOCTPAHHOM SI3bIKaX.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

Bua yueOHoii padoThI O0bem yacon
MaxkcumajibHasi ydeOHasi Harpy3Ka (Bcero) 39
O0s3aTesIbHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 39
B TOM YHCIIE:
TEOPETUYECKHUE 3aHATHS 29
MPAKTUYECKHUE 3aHATHS 6
JlaboparopHbIe 3aHATHS 4
CamocrosiTesibHasi padoTa o0yuyarmerocs (Bcero)
[Tpomexyrounas artectanus: B popme nuddepeHrpoBaHHOro 3a4eTa 2 ceMecTp




2.1 TemaTu4ecKkuil NJIaH U cofepkaHue y4eOHON aucHUIIUHBI «buosorus»

KouauvecTBo OcBan
yacoB BaeMbl
. 2 o« e Ypose
Ne HaumeHnoBaHue 3aHATHH, naﬁopaTopm,le H E[ 2 ; TpeﬁoBaHne K pe3yJibTaTaM O0CBOECHHUS IeMeH Hb
Z =
-l
3aHA NMPAKTUYCCKHUE 3aHATHHA, CAMOCTOATECIbHAA o g E ? § E JUCHUILIAHBI TBI OCBOCH
THA padora o0y4aromuxcs g |TESEE
2 |7 % 2E KoOMIIe HsT*
=
= 88 TeHIH
E = i
1kypc lcemectp
Paznen 1. Kuaerka - crpykrypHo-pyHkumonaabHasi | 10
C¢ANHUIA )KUBOI'0
Tema 1.1. buogorus Kak HayKa. Oomran 2
XApPaKTEPUCTUKA KU3HHU
1 Buoyorus Kak HayKa. O61as XapaKTePUCTHKA 2 2T JocTikenne pe3ynbTaTtoB: COPMUPOBAHHOCTh HPEACTABIEHHH O OK 02 1
SKHBHU ponmu U Mecte OMOJIOTHMH B COBPEMEHHOW HayYHOW KapTHHE MHUpa;
: NOHMMaHWe pOMM Ouojoruu B (OPMHPOBAHUM Kpyrozopa H
Pa3H006pa3He ouocucrem. OOmmas XapaKTCPUCTHKA (YHKIMOHATBHOM TPaMOTHOCTH [UISl PELIEHUs] MPAKTHYECKUX 3a1ad;
)KI/I3HI/I, CBOﬁCTBa JKUBBIX CUCTEM. IIOHMMAHHWEC B3aMMOCBA3HM W B3aMMO3aBHCHUMOCTH C€CTCCTBCHHBIX
HayK, WX BIHMSHHA Ha OKPYXKAIOIIYI0 Cpeny, SKOHOMHYECKYIO,
TEXHOJIOTHYECKYIO, COIMAIBHYIO H 3THYECKYIO CepBl NeSITENbHOCTH
YeNoBeKa;
IIPEeICTaBIICHUs O LIEJIOCTHOM eCTeCTBeHHOHAYYHOUM KapTHHE MUpa.
3HaTh: cTpoeHHe U (YHKIHOHHPOBAHUE OMOJIOTMYECKHX OOBEKTOB:
KJIETKU, TEHOB U XPOMOCOM, CTPYKTYPBI BHJIAa U 3KOCHCTEM.
VYMeTb: OOBSCHATH PONb OHONOTMU B (OPMUPOBAHMH HAYYHOTO
MHPOBO33PEHUSI.
3HaTh: 0 pa3HoOOpasuu OmocucTeM. OpraHU3alii0 OMOJIOTHYECKHUX
cUCTeM. YPOBHM  OpraHM3allid  OWOCHUCTEM:  MOJEKYJISPHO-
TeHETHICCKHH, OpraHOUHO-KJIETOYHBIMH, OpraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUIOBOM, OKOCUCTEMHBIH (OMOT€OIEHOTHIECKHIA),
ouochepupiii. Hayku, wusydaromipe Ouoormyeckue OOBEKTHI Ha
Pa3HbIX ypOBHﬂX opraHusanuu JKU3HU. Bnonomqecxy}o
TCPMUHOJIOTUIO U CI/IMBO.]'[I/IKy
VYMeTb: JfaBaTh OOLIYI0 XapaKTepUCTUKY JKWU3HHM,  ONHCHIBATDH
CBOWCTBA )KUBBIX CHCTEM; MPOIIECCHI, MPOUCXOJISIIIE B OHOCHCTEMAX
Tema 1.2. CTpyKTypHO-PYHKIIMOHAIBbHAS OPraHU3ALUA 2
KJIETOK
2 CTpOCHI/Ie u (I)YHKI-U/H/I KJIETKU 2 2T 3HaTh: XWUMHYECKAH COCTaB KJIETKH. HeopraHWdeckue BeIIeCTBa OK 01 1
Knerounas Teopust. OCHOBHBIE MOJIOKEHUS IUICTKH, 1X GHOIOTHICCKYIO POIb. OK 02
PHA. OpraHuyeckyde BEIIECTBA KJIETKA. bBHOJOrHMYecKHue MOJMMEpHI. OK 04




COBPEMEHHOM KJIETOYHOH TEOPUH.

Huromnaszma. Hurozomns. Lutockener. Ctpoenue u
(GyHKIIUM OJTHOMEMOPAHHBIX OPTaHOUIOB KJIETKH.
Crpoenue u QyHKIIMH HEMEMOPAHHBIX OPTaHOUIOB
KJIETKH

Bupycsl. bakrepun. O0miast xapakTepUCTHKA.
[TonsiTue mrramm. Bupycsl u 6akTepuu: cXoAcTBa U
paznuuus

benku. Crpykrypa u ¢yHKuuM OenkoBOH Mojekymnbl. DepMeHTHI,
OPUHIMI MX JAeHcTBHA. YrieBoabl. buonorndeckue ¢GyHKIUU
YTJIEBOMOB.

Jlumuppr. OOmumit mnan crpoeHus. [uapodunbHo-rHAPOdOOHBIE
cBoiictBa. Knaccubpukamus smmmpos. buonormueckme ¢GyHKInm
mununos. ATO.

Crpoenne monekyns! AT®. buonormueckne ¢pynxunn ATO3HaTH:
OCHOBHEBIE TTOJIOKCHUSI OMOJIOTUYECKUX TEOPHil M 3aKOHOMEPHOCTEH.
Knerounyto teopuro (T. IBamn, M. Ilneiizen, P. Bupxos).
OCHOBHBIEC TIOJIOKEHUSI COBPEMEHHOH KIETOYHOH Teopuu. THIbI
KJIETOK: 3yKapHOTHuYecKass M IpokapuoTudeckas. CpaBHUTENbHYIO
XapaKTepPUCTUKY KIETOK 3yKapuOT (pacTUTENbHOH, KUBOTHOH,
rpubHoif). CrpoeHue mpokapHoTHYeckoi KieTkn. OcoOeHHOCTH
CTpOeHUSI TeTepoTpopHOH W aBTOTPOGHOH NPOKAPHOTHIECKHX
kieToK. CTpoeHHe IIa3MaTHIecKoil MeMOpaHbl. TpaHCTIOPT BelecT
Yyepe3 IUIa3MaTHYECKyl0 MeMOpaHy: TIaCCHBHBIH M aKTHBHBIMH.
DHAONWTO3: MUHOIUTO3, (arommros. Dk3omuro3. OO0NOUYKA WITH
KIeTouHas cTeHKa. CTpyKTypy W (GYHKOUH KIETOYHOH CTEHKH
pacreHuii, rpudoB

3nare: Lluromnasma. Llurozonms. Llutockemer. OnHoMemMOpaHHBIE
OpraHoMIbl KIETKH: sSHporuasmarudeckas cets (OIIC), ammapar
TonbpKY, JHM30COMBI, IEPOKCHCOMBI, BAaKyOJIM PacCTHTEIBHBIX
kinerok. CrpoeHue u (YHKIUH OJHOMEMOpPaHHBIX OPTraHOUIOB
kietku. Knerounstit cok. Typrop.

TlomyaBTOHOMHBIE OpPTaHOMIBI KJIETKH: MHUTOXOHIPHH, IUIACTHJBI:
XJIOPOIIIACTBI, XPOMOIUIACTBI, JIEHKOINIACTBI, HX CTPOCHHE U
¢yHKIMH. SInepHbIi anmapat KIeTKH, CTPOSHHE U (YHKITHH.
HemeMOpaHHBIE OpPTaHOMABI KIETKH: PHOOCOMBI, MHKPOTPYOOUKH,
KJIETOUHBIH LeHTp. OpraHoupl JBIKSHUS: PECHHYKH U HKTYTHKH.
Crpoenve n GpyHKIIMN HeMeMOPaHHBIX OPTaHONUIOB KIETKH

3HaTh: 3aKOHOMEPHOCTEH W3MEHUYMBOCTH M HACJEACTBEHHOCTH,
CTpoeHne ¥ (HYHKIHMOHUPOBAaHHE OHOJIOTMYECKHX OOBEKTOB: KIIETKH,
TEHOB M XPOMOCOM.

Bupycsl — HekneTouHsle (GOPMBI KU3HH U OONMTaTHBIC Mapa3HTHL.
CrpoeHMe TIPOCTBIX W  CIOXHBIX BHPYCOB, PETPOBHPYCOB,
Oakreprodaros. KusHennsii mukn JHK-comepxammx BHpPYCOB,
PHK-comepxammx BupycoB, OakrepuodaroB. BHY, remarur
4eJIOBEKa.

Bakrepun. O6uyto xapakrepuctuky. [lonsrue mramm. Cxoacrea u
pas3nuyMs BUPYCOB U OAKTEpHId:

Tema 1.3. CTpykTypHO-PyHKIHMOHAIBbHBIE (PAKTOPbI
HACJIEICTBEHHOCTH
3 Ctpoenune XxpoMocoM. XpOMOCOMHBIN Ha0Op KIIETOK, 2T 3uate:  Crpoenme xpomocom. Xpomocomubiit  HaGop xnetok, | OK 0l
TOMOJIOTUYHBIE W HETOMOJIOTUYHBIE XPOMOCOMBI, I‘aHJ’[OHI[HI:Iﬁ u OK 02

TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
TaruIONIHBIN U TUTUIONAHBIN HaOop. HykienHoBbie

marionanelii Habop. Hyxmewnossle kuenotel. JJHK u  PHK.
CrtpoeHne HYKJIEWHOBHIX KucioT. Hykieoruapl. KommiuemeHnTapHbIe




kucnotel. JJHK u PHK.

Peakuuun marpuunoro cunresa. [IpuHuumn
KOMIUUIEMEHTAPHOCTH B PEAKLMSAX MATPUUHOTO
cuHTe3a. Y caoBus OMocuHTE3a OelKa.

azotuctele ocHoBaHui. IlpaBuno Yaprapda. Crpyxrypy HHK —
JBOWHAs crupanb. MecToHaxoxIeHHe U OHojorudeckue (HyHKIUN
JHK. IHK-3xcneptusy. Bugst PHK. ®yaxuun PHK B knetke
3nate: Marpuuneiii cunre3 JHK — pennmukanums. IlpuHnumms
permukanuu JJHK. Mexanusm permukanuu JJHK. Penapanusa JTHK
(moperuiekaTuBHAs, IOCTpEIUIEKaTHBHAs). Peakumy MaTpHYHOTO
cuHTe3a. [IpUHIMIT KOMIUIEMEHTApHOCTH B PEaKIUsIX MaTpPUYHOTO
cuareza. JIHK wu rensl. [eHeTmdyeckuii KOJa, €ro CBOWCTBA.
Tpanckpunius — matpuunsiii cuate3 PHK. Tpancnsamus u e€ stansl.
VYcnoBuss Ouocunre3a Oenka. Ctpoenme 1-PHK u kommpoBanue
aMHHOKHCIOT. Pons pubocoM B GHocuHTe3e Oerka

Tema 1.4.00MeH BellecTB M NpeBpalleHHe JHEPruU B 2
KJIETKE
4 ACCI/IMI/IJISIIII/ISI Y JTUCCUMUJISIIUS — JIBE CTOPOHBI 2 2T 3nath: Tumel oOMeHa BEIIECTB: aBTOTPOMHBIA M TeTEpOTPODHBIN, OK 02 1
MeTaomusma. THITbI 06MeHa BEIIeCTB a3poOHBIA ¥ aHA’POOHBIA. DHEpreTHvyeckoe oOecHeYeHHe KICTKH:
o npespanieHne AT® B oOMmeHHbIX mpomeccaXx. DepMeHTaTHBHBIN
HepBI/IQHHI/I CHUHTEC3 OPraHn4YCCKUX BCIUICCTB B XapakTep peakiuii KJIeToYHOro Metabonn3ma
KJIETKE. HHaCTI/IquKI/Iﬁ O6MeH. CDOTOCI/IHTGB. 3HaTh: O MEPBUYHOM CHHTE3€ OPraHMYCCKUX BEIIECTB B KIETKE.
XeMOCHHTE3 AHa3p06HI>II71 3HepI‘eTI/I‘-IeCKI/II7I o6MeH IInactuyeckuit obmen. dorocuHTe3. XemocuHTE3. AHaIPOOHBII
: : SHepreTHyeckuii oOMeH. AHa’poOHBIC OpraHW3Mbl. bpokeHwue,
AHa3p06HI>Ie OpraHU3MBbI. aBTOTPO(HBIN U TeTepoTpoHBIH THH MHUTAaHHA. AHA’POOHBIE
MHKPOOPTaHM3MBl ~ KaK  OOBEKTBl ~ OHOTEXHOJIOTMH.  OTaIbl
JHepreTHyecKkoro obmena. ['nmmkonms. Buonormdeckoe oxucieHwue,
WY KJIETOYHOE JbIXaHUe
Tema 1.5. ’Kuznennnnii nuka kjierku. Murtos. Meiio3 2
5 KHGTO‘IHHf/i HI/IKH, ero HepI/IOIILI u peryﬂ;[uﬂﬂ‘ 2 2T 3Hath: KileTouyHblii IUKJI, €ro NepuoAbl WU PETyIsalus. Hepnomﬂ OK 02 1
Muros. Meiios uHTepda3pl uX ocobeHHocTH. [AubdepeHnmanus kieTku u apect | QK 04
KJIeToyHoro nukna. Jlenenue kinerku — muro3. Craauu MHUTO3a U
MPOMCXOASIIME  MPOLECCHI. Kapuoxunes U LUTOKHHE3.
Bbuonoruueckoe 3HaueHue MUTO3a. Meilo3 — pelyKLIMOHHOE JeJIeHne
knetkd. Craguu Merio3a. Melio3 — OCHOBa MOJIOBOTO Pa3MHOMKEHUSI.
[ToBenenue xpomocom B Meibioze. Kpoccunrosep. buosnoruueckuit
cMBICT MeHo3a. DddekTsl Mero3a. Meio3 B JKU3HEHHOM IIHKIE
OpTaHM3MOB
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 11
Tema 2.1. CTpoeHnne opranusma 2
6 OIHOKJIETOYHBIE OpraHu3Mbl. MHOTOKJIETOYHBIE 2 2T 3HaTth  OcHOBHBIe  moHATHA:  OpnHOKiIeTowHble  opraHusmel. | OK 02 1
OpraHU3MBL. KononnansHple  OpraHu3MbBl.  MHOTOKIETOYHBIE  OpraHM3MEBL | QK (04
B3anmMocBs3p dacTeil MHOTOKIETOYHOro opraHm3ma. DyHkmms.
DynKHs. OpraHbl M CHUCTEMBI OpraHoB. Ammaparel OpraHoB. [omeocras

OpraHbl ¥ CHCTEMBI OPTaHOB. ATIMIAPaThl OPTaHOB.
I'omeocTas opranu3ma 1 €ro NoAnep:KaHue B IIPOLECCE
KHU3HEACATEIBHOCTH.

@YHKIMOHAJIBHASI CHCTEMA OpraHoB. TKaHU pacTEHUN.

OpraHM3Ma U €ro MojAepkKaHue B IPOIECCE )KU3HEAEATENbHOCTH.
3Hath: DYHKIHMOHANBHYIO CHUCTEMY OpPraHoB. TKaHH pacTeHHH.
TkaHu KMBOTHBIX M desnoBeka. Opransl pacteHuid. Oprasbl H
CHCTEMBl OpraHOB JKMBOTHBIX M UEJIOBEKa. 3HAUCHUE OIIOPHI,

10




Tkanu )KUBOTHBIX U YeNoBeka. OpraHbl pacTEHUH.
OpraHbl ¥ CHCTEMBI OPTaHOB KUBOTHBIX M YCJIOBEKA.
3HavYCHHE OMOPHI, MBIKCHUS, TUTAHUS, TBIXaHHSI,
TPAHCIIOPTa BEUIECTB, BBIJICICHUS, 3aIIUTH. 3JHAYCHUE
TIPOSIBIICHISI PA3APaKIUMOCTH U PETYJIISIIH

Dopmbl pa3MHOXKEHHS OpraHu3MoB. becrionoe u
IOJIOBOE Pa3MHOKEHUE.

JBIKEHHS, MHUTAHUS, IBIXaHUS, TPAHCIIOPTA BEIIECTB, BBIIEICHHUS,
3aIIUTEL. 3HAU€HHE MPOSBICHUS PA3APAKUMOCTH U  PETYISILUH
3nath: DopMBI pa3MHOXKEHHS OpraHW3MOB. becnonoe u monoBoe
pa3MHOXKeHHe. Buipl 6ecronoro pasMHOXEHHS: MPOCTOE JAENCHUE
HaJBOE, IIOYKOBAaHME, PAa3MHOXCHUE CIOpaMH, BEreTaTUBHOE
pa3sMHOXKEHHE, (parmenTanys, KJIOHHPOBaHHUE. ITonoBoe
pa3sMHOXKEHHE.

Tema 2.3.0HTOreHe3 pacTeHuil, ;)kWNBOTHBIX H YeJI0BeKa
7 Ourorexes paCTeHHfI. 2T 3nare: [ameroputr u cnopodur. Pasmuoxenwe u paszsutue | OK 02 1
TeDHOIL OHTOreHE3a DACTEHI Bojopocined. PasmHOXKeHHME U pasBUTHE CHOPOBBIX pacTeHui. | QK 04
proA p PasMHOxeHUEe M pa3BuTHE CceMEHHbIX pacreHuid. Poct. Ilepuoast
I'amerorenes Y XXMBOTHBIX. CHepMaTOFCHC3 n OHTOT€HEe3a PacTEeHUH
OOTEHES. CTpOCHI/Ie MOJIOBBIX KJIETOK. 3Hath: ['ameroreHes y »uBOTHbIX. CrHepMaroreHe3 U OOIEHE3.
ONIOIOTRODEHHE B SMODHOHATLHOES DAIBHTHE CrpoeHre TOJIOBBIX KieToK. OIrogoTBopeHHe M SMOpHOHAIBHOE
A p p p pasBUTHE XHUBOTHHIX. [lapTeHorenes. DMOpuorene3 (Ha mpumepe
KHBOTHBIX. HapTeHOFeHGS. 3M6p1/10reHe3 naHuetHuka). Cragun sMOpuoreHesa
POCT u paBBI/ITI/Ie JKUBOTHBIX. HOCT3M6pI/IOHaJ'II>HBII71 Poct Pa3BUTHEC JKUBOTHBIX. HOCT3M6pI/IOHa.III>HI>II71 TIEPUOX. HpHMOG
epuon. [IpgMoe U HEePIMOE DASBITHE u  Hempsmoe pasButue. PaszButme ¢ Meramopdosom y
puoa. Lp p p : 0ECIIO3BOHOYHBIX M II03BOHOYHBIX  JKMBOTHBIX. Craguu
MOCTOMOPHOHANBHOTO Pa3BUTHS Y KUBOTHBIX U denoBeka. [lepnombt
OHTOICHE3a uelioBeKka. buomoruueckoe CTapeHUe U CMEpTh.
I'eponTosiorus
Tema 2.4. 3aKOHOMEpPHOCTH HACJIEIOBAHUS
8 TeHeTHKa Kak HayKa O HaCJICJICTBEHHOCTH U 2T 3nath: OCHOBHBIE Te€HETHYECKHME TMOHATHA © cuMBoibl. [ed. | OK 02 1
H3MEHIHBOCTH ODTAHN3MOB I'enorun. denotumn. AnsenbHble TeHbl. AJlbTepHAaTUBHbIE Npu3Haku. | OK 04
3MC 0cTH Op 3MOB. JIOMHUHaHTHBIE W peleccUBHBbI mnpu3Haku. [omo3urora u
3aKOHOM€pHOCTI/I 06p330BaHI/I$I ramer. 3aKoHbI I. rereposurora. Ywucras muHug. [ubpuabl. OCHOBHBIE METOMBI
MeHens TeHETHUKH: THOPHIOIOTHIECKHH, IUTOJIOTHUECKUE, MOJIEKYISIPHO-
TeHETHIECKUE
3HaTh: 3aKOHOMEPHOCTH 00pa3oBaHUs rameT. 3akoH®I . Menumens:
MomnorubpunHoe ckpemmBaHue. [IpaBHiIO JOMHHHPOBaHUS. 3aKOH
eIMHOO00pa3nsi  MEepBOTO  IIOKOJICHWS.  3aKOH  pacIIeIUICHUs
MIPU3HAKOB. ITuronornueckue OCHOBBI MOHOTHOPHIHOTO
ckpemMBaHug. ['umoresa 4HCTOTBI rameTr. AHanu3upyrolee
ckpenuBanue. J{MrnOpuaHOe CKpelnBaHUe. 3aKOH HEe3aBUCHMOTO
HACJIeI0BaHMsl MPU3HAKOB. [loaMruOpHIHOE HacieloBaHHE U €ro
3aKOHOMEPHOCTH
Tema 2.5. CuenuieHHOe Hac/leJ0BaHUE IPHU3HAKOB
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9 I'enoTHn Kak 1en0CTHAA cucTeMa. MHOXKECTBEHHOE 1T 3HaTh MOHATHA: ['€HOTHI Kak LEeNOCTHas cucTeMa. MHO)KECTBEHHOE OK 01 1
o nefctBue TeHoB. [lneiorponus. MHOXKECTBEHHBIH — aJlIeNIU3M. 0OK 02
ACUCTBUC I'CHOB. Bsaumopeiictue aJUIeNbHBIX TEHOB. Komomununposanue.
3akonsl T. MopraHa. BzanumopelicTBue  HealleNbHBIX TeHOB.  KoMIuleMeHTapHOCTb.
FeHeTI/IKa I1oJ1a DOnucras. HOJ‘II/IMepI/IH
X o 3Hath: 3akoHbl T. Moprana. CuenseHHOe HaclleIOBaHUE T'CHOB,
POMOCOMHBIN MEXAHU3M ONPEACICHUA ITOJIA. HapylLIeHUE CLEIUICHUs. XPOMOCOMHAs TEOpUs HACIEICTBEHHOCTH.
HacnegoBanme IMMPHU3HAKOB, CHUCIIJICHHLIX C I1OJIOM T'enetndeckoe KapTUPOBaHHE XPOMOCOM. Hcnons3zoBanue
FeHeTI/IKa yeJjioBeKa. KapI/IOTI/IH yeJIOBEKa. MeTOI[I)I KPOCCHUHI'OBEpA I COCTABJICHUSA T'€HETUYCCKUX KapT XPOMOCOM
3HaTh: XpOMOCOMHBIN MEXaHH3M OIpEAENeHUs Mona. AyTOCOMBI U
U3YHICHUS I'CHCTUKH "CIOBCKA. MI0JIOBBIE XPOMOCOMBI. ['OMOTraMeTHbII M TIeTepOraMeTHBIA IMOJI.
HacnencrBenHble 3a00JIeBaHUS Y€IIOBEKA. I'enernyeckas CTpykTypa IIOJIOBBIX XpomocoM. Hacnenoanue
IPU3HAKOB, CLEIVICHHBIX C II0JIOM
3nath: Kapuorun uenoseka. MeTo1bl U3yueHHs TCHETUKH YE€JIOBEKA:
TeHEaJIOTHYECKHI, OIM3HELIOBEIH, LIMTOT€HETHYCCKHIA,
OMOXMMHYECKHH, MOy IAIMOHHO-CTaTUCTHYecKuil. HacencTBeHHbIe
3a00JIeBaHMS YeNIOBEKA. | eHHbIE U XPOMOCOMHBIE OOJIE€3HH YEI0BEKa.
Bonesnn c¢ HacieacTBEHHOW MpeAPacHONIOKEHHOCTHIO. 3HAYCHUE
MEIUIMHCKOW TIEHETUKM B  NPEIOTBPALICHUM M JICYCHUH
TeHETHUECKUX 3a00IeBaHUH YeoBeKa
1kypec 2cemectp
10 HpaKTI/I‘leCKOC 3agsTue No 1 2 p YMerTh: pemath 31eMeHTapHbIe Ononormyeckue 3azaud. Pemenume | OK 02 1,2
Pemenye 3a1a4 Ha OlIpe/ieNeH e BEPOATHOCTH 3aga4 Ha onpeeNeHue BEPOSATHOCTU BO3HHKHOBEeHUS | QK 04
HACJICACTBEHHBIX MPU3HAKOB NIPH MOHO-, 1H-, TOJMTHOPUIHOM H | OK (5
BO3HUKHOBCHU HACIICACTBCHHBIX IIPU3HAKOB IIPH aHATM3MPYIOUIEM  CKPELIUBAHMH, COCTABICHHE TICHOTHIMYCCKHX | (i (7
CUEIICHHOM HACJIE0BaHUH, CLEIIEHHBIX C IIOJIOM, CXEM CKpCIIBAHHS OK 09
VYMeTb: pemarh 31eMeHTapHble OHOIOrHYecKre 3a1a4i — He0OXO0 MM
COCTaBJICHUC ICHOTUITMHYCCKUX CXCM CKPCIIHBAHN5 noabop TEHEeTHYEeCKUX 3aJad Ha OIpEJACNICHHE BEPOSTHOCTH
BO3HMKHOBEHHUS HACICICTBCHHBIX IIPU3HAKOB IIPH CLEIUICHHOM
HACJIeJIOBAaHUH Y PacTeHUH
Tema 2.6. 3aKOHOMEPHOCTH H3MEHYHBOCTH
11 B3aHMOI[efICTBHe TE€HOTHIIA U CPEJIBI TIPU 2T 3Hath: B3aumojeiicTBHe TEHOTHNA W CpeAbl MPH (POPMUPOBAHUHU OK 01 1
(bOpMHpOBaHHH (beHOTI/IHa N3MEHIABOCTD ¢deHotnma.  M3MeHUMBOCTH  NpHW3HAKOB.  KadecTBeHHBIE | OK 02
: KOJINYECTBECHHBIC NPU3HAKUA. BUIbl N3MEHUNBOCTH: HACIECICTBEHHAS OK 04

MIPU3HAKOB.

3axon H.M. BaBunoga.

Buael myranuii.

Cenekiusi OpraHu3MOB.

Cenekius Kak Hayka. ['eTepo3uc u ero mpuInHAbI.
HckyccTBeHHBIH 0TOOD.

¥ HEHACJICACTBEHHA.

3aKOH TOMOJIOTHUECKHX DAJOB B HACIEACTBEHHOW H3MEHYHUBOCTH
(H.W. BaBunos).

Moaudukanponnas, Wik (EHOTHITHYECKAss H3MEHUHUBOCTh. Poib
cpeapl B MOAMGHUKAIIMOHHOW HM3MEHYHMBOCTH. Hopma peakuuu

nNpu3HaKka. BapualMOHHBIM psiA M BapUalMOHHAs  KpuBasl.
XapaxTepucTika MOIU(PUKaInOHHOH H3MEHIHBOCTH
Hacnencreennas, WIx TeHOTHIINYECKas HU3MEHYHUBOCTb.
KomMOnHnaTHBHAs H3MEHIUBOCTD.

MyTanuoHHass ~ M3MEHYMBOCTb.  Bunmel  Myranuii:  reHHbIE,

XpPOMOCOMHBIE, TCHOMHBIEC. l_[pl/l'-[I/IHbI BO3HUKHOBCHUA MyTaLIPIi’I
3nare: Cenekius Kak Hayka. MeTonsl CeNeKIMOHHOW paboThl.
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I'etepo3uc u ero mpuuuHbl. VICKYyCCTBEHHBI OTOOpP: MAacCOBBIA H
WHAUBUIYaJdbHBIA. OTambl KoMOMHamuoHHOW cenekuuu. Copr,
nopo/a, MTaMM

ANTOpUTMBI ~ pelleHHe 3a7ad Ha ONpelNelieHHe BO3MOXHOTO
BO3HHKHOBCHUS  HACICICTBCHHBIX TPH3HAKOB IO  CEJICKIIHH,
COCTaBJICHHEC TCHOTHITHYECKUX CXEM CKpEITUBAHUS

Pasnen 3. Teopusi 3Bo1Ionnu

Tema 3.1. UcTopusi 3BOJTIOIIUOHHOTO YYeHUSI. 1
Muxkpo3Bosoums
12 HepBHe ABOJIOLMOHHBIE KOHIIENIUHA. PO 2T 3narb: [lepBble »BoIOIMOHHBIE KOHIenuuu. ['panyamucrtudeckas | OK 02 1
SBOJTIOIHOHHOMN TEOPHH B (1)0 MUDOBAHMN HAVIHOI sBomonnonHas koHuenuus OK.b. Jlamapkxa. JIpmxymue cuiel | QK 04
p pMHP yd sBomonmy. Kpeammonmsm u TpaHcopmmsm. Cucrematmka K.
KapTUHBI MHUpa Jlunnes n e€ 3HaueHne 11t (HOPMUPOBAHNS U/ICH IBOJIIOIUH
MI/IKpOSBOHIOHI/IH u MaKpOSBOHIOHI/IH KakK dTaribl HpCHHOCBIHKI/I BO3HMKHOBCHHUSA OJapBUHU3MA. 9BOHIOL[I/I${ BUI0B B
3BOJFOIIIOHHOrO Hporecca. TTOmyIsis Kak npupone. boppba 3a cymectBoBaHHe. EcTecTBeHHBIH OTOOP.
JIHOTL pon : yJIn JluBepreHuuss TpU3HaKOB M BHAOOOpazoBaHme. OCHOBHBIE
3JICMCHTAapHas ¢IUHUIA 3BOJIIOILIUH. MOJIOKEHUsT cuHTeTHdeckoi Tteopun HsBomoumn (CT3). Ponp
I[BI/I)KyHII/IC CYIBI ((1)aKTOpI>I) SBOJIIOLUU. IBOJIIOIIMOHHOM TeOpHH B (POPMHUPOBAHUY HAYIHOW KapTUHBI MHpPa
MVTaMOHHEI ITbolece 1 KOMOHHATHRHAS 3HaTh: MUKpO3BOMIOLMS M MakpO3BOJIIOLMS ~ KaK  JTalbl
yran pon . 9BOJIOLIMOHHOIO IIpoliecca. ['eHeTHdyeckue OCHOBBI HBOJIOLUU.
N3MCHYHNBOCTB. MI/II‘paIII/ISI. HSOJISIIII/I?I MOMmyJIAuuu: MyTanud ¥ KOMOWHAIIMM Kak »dJICMCHTApHBIA 3BOJIOIUOHHBI
reorpa(bl/lquKaﬂ (HpOCTpaHCTBeHHaH), MaTepual. HOHyJISII_II/I}I KaK 3JICMEHTapHas ¢AWHHNIIA DBOJIFOLIAA.
T ——— ( erpo KTI/IBHaﬂ) JBmwkymue cuiabl (PakTOphl) 3BOMONMH. MyTallMOHHBIA MPOIECC 1
v penpony : . KOMOMHATHBHAS M3MEHYMBOCTh. Murparmsa. M3omamust nomysmnuii:
EcrecTBeHHBIN 0T60p — HaIlpaBJIAOIINU (1)aKTOp reorpagudeckas (mpocTpaHCTBEHHAs), Guonoruyeckas
sporronuy. bopeOa 3a cymecTBoBaHNE KaK (pemponyxTHBHAA).
MEXAHM3M IeHCTBIS eCTECTBEHHOIO 0T60DA B EctecTBeHHBII 0TOOP — HANPABISIONINKA (hakTop 3BOIOIHK. Bopboa
A p 3a CyILECTBOBaHHE KaK MEXaHHM3M JICHCTBHS €CTECTBEHHOTO 0TOOpa B
TIOITYJIALUAX. Bug u ero KPpUTCPpHUH (HpI/ISHaKI/I). nomysinuax. Bux u ero xpurepun (npusHaxu). BunooOpaszoBanue
Bunoob6pa3oBaHue Kak pe3yabTaT MUKPOIBOIIOLUH KaK pesylIbTaT MHKpOOBOIOLIH
YMeTh: OmMCHIBaTh OCOOEHHOCTH BHIOB IO MOP(OIOTHIECKOMY
KPHUTEPHIO
Tema 3.3. Makpo3Bo/nionusi. Bo3HUKHOBeHHE H 2
pa3BUTHE }KM3HU HA 3emJie
13 MaKPOBBOJ'IIOHI/ISI. q)OpMBI 1 OCHOBHBIE HAIIPaBIICHUS 2T 3nath: MakposBomonusa. PopMmel U ocHoBHble HampasieHus | OK 02 1
Makpos3Bosroruu  (A.H. CesepuoB).  Ilyru  nmoctmwxkenus | QK 04

makposBomtorun (A.H. Cesepuos). ITytu
JOCTIDKEHHS OMOJIOTHYECKOTO TIporpecca:
apomopdo3, uanoaganTanus, oomas qereHepaus.
MeToabl H3y4eHHUsT MaKpOIBOIIOIHNHN. 3aKOH
3apojpblieBoro cxoactsa (3akon K. bapa).
buorenernueckuii 3akoH (3. ['ekkens, @. Mromep).
OO61mre 3akoHOMEepHOCTH (TIpaBUIIa) IBOIIOIHH

Ouonornueckoro mporpecca: apomopdos, mamoamanranus, oOmas
nereHepauusi.  MeToabl  H3y4YeHHS ~ MAaKpOIBOJIOLMH.  3aKOH
3apoasiieBoro cxozcrsa (3akon K. bapa). buorenerndeckuii 3akoH
(3. Tekkens, ®@. Mromrep). OOmme 3aKOHOMEPHOCTH (IIpaBHIIA)
SBOJTIOIINHT

I'mmote3sl W TeopuM BO3HHKHOBCHHS JKH3HM Ha 3emie:
KpealMoHU3M, CaMOIIPOHM3BOIbHOE (CIIOHTAHHOE) 3apOKACHHE,
CTAlMOHApHOE  COCTOSIHWE, MaHcrepMus, Ouomos3.  Hauano
oprannyeckod 3posirori. IlosiBiaeHNe NepBhIX KIETOK. DBOJIOIMS
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I'umoTe3bl 1 TeOpUN BO3HUKHOBEHUS KU3HH Ha
3emite.

MeTrabonu3Ma. OBOJIONMSA MEPBBIX KJIEeTOK. [Ipokapuorel
9yKapuoTbl.  [IpOMCXOXKIEHHE  MHOTOKJICTOYHBIX  OPraHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX LIAPCTB 3YKapHOT.

OCHOBHBIE YepThbl 3BOJNIOLMHM PACTUTENBHOrO Mupa. OCHOBHbIC
YepTHI ABOJIIONMH )KHBOTHOTO MHpa

Tema 3.3. Ilpoucxo:kaeHne 4ea10BeKa — AaHTPOINIOTeHe3 2
14 AHTpOHOHOFI/IH. CXOI[CTBO U OTJIMYUYA UeJIOBEKA C 2 2T 3Harh: CUCTEMATUUECKOE TIOJIOKEHUE YEIOBEKA. CXOZ[CTBO YCJIO0BCKa OK 02 1
¢ J)KMBOTHBIMH. OTIIMUMS 4eJoBeKa OT >KMBOTHBIX. [IpsMoxoskneHne OK 04
KHUBOTHBIMMU.
U KOMIUIEKC CBS3aHHBIX C HHMM IIpH3HAKoB. Pa3BUTHE TOJIOBHOTO
YenoBedeckue Mo3ra M BTOpOH  curHambHOM  cucreMbl.  CoOTHOLIEHUE
KOHTpOHBHaﬂ pa60Ta. TeopeTquCKHe ACIICKTBI OHOJIOrMYECKHUX U COIMAJIbHBIX q)aKTOpOB B aHTPOIIOI'€HE3C
5BOJTIOIMH SKI3HH HA 3eMIe DAChI OCHOBHBIE CTaJUU aHTPOINOTreHe3a. JIpUOTUTEKH — MPEIKH YelloBeKa
0 p : U 4YenoBeKooOpa3HbIX 00e3bsH. [IpoToaHTpom — mpenIecTBEeHHUK
yesnoBeka. ApXaHTponl — JpeBHeHmmi venoBek. [laneoantponm —
JIpeBHUH denoBek. HeoaHTpom — dYenoBeK COBPEMEHHOrO THIA.
OBOIIOLHS COBPEMEHHOTO YEIIOBEKA.
YenoBeueckne pacbl. OCHOBHBIE OOJIBIIME pPAachl: €BPONECOHMIHAS
(eBpasmiickas), HErpo-aBCTpaIOUJHAs (9xBaTopHanbHas),
MOHTroJouJHas  (a3uMaTrcko-aMepHKaHckas). Bpems u  Mecto
BO3HMKHOBEHUS YelloBe4ecKuX pac. EAMHCTBO yenoBedeckux pac
YMeTh: aHaNM3UpOBaTh W OIEHHWBATh pa3MYHbIE THUIOTE3Bl O
CYIIHOCTH, TPOUCXOKACHHUH XKHU3HH H YeJIOBEKa
Pasznen 4. Dxojorus 2
Tema 4.1. IxoJiorus 2
15 9KOHOFI/II‘ICCKI/I6 (baKTOpBI u CpeHLI JKU3HU 2 2T ;H&TL: OCHOBHBIE YKOJOTUYECKUE TIOHATHSA, 3aKOHBI. OK 01 1
JIMSTHYE YeJI0BeKa Ha OKPYXKAIOMIYIO CPETy. OK 07
HOHYH;IHH;{’ COO0MIECTBA, IKOCHCTEMbI BimsHnEe aHTPONOTEHHBIX M COLUATBHO-YKOJIOTHUECKHX (aKTOPOB
EI/IOC(I)epa — rno0albHas SKOJIOTMYecKasi CHCTeMa Ha Guocdepy 1 Ha 3J0pOBbE YeJIOBeKa
Brusinue anTponoreHHsIx pakTopoB Ha Ouochepy
BnusiHue colmanbHO-9K0IOTHYECKUX (PakTOpoB Ha
3JI0POBBC YCJIOBCKA
Pa3nes S. buosnorus B :KM3HU 10
Tema 5.1.5MOTEXHOJIOTHH B JKM3HH KAXKI0I0 10
16 BHUOTEXHOIOTHUH B KU3HUA KAXKIOTO 2 2T 3natb: buoTtexHonorus kak Hayka U Ipou3BoACTBO. OCHOBHEIE OK 01 1
OCHOBHBIE HADABICHUS COBDEMEHHO HalpaBJIeHUSA COBpPEMEHHOH OMOTEXHOJIOTUHL. Mertonst OK 02
p p OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTHHL. OrHka
OK 04
OMOTEXHOJIOTHH. JTUKA OMOTEXHOJIOTUIECKUX U OMOTEXHOJIOTMYECKAX W TEHETHYECKHX OSKCIEepUMEHTOB. [IpaBmia OK 09

TEHETUYECKUX IKCIIEPUMEHTOB.
Pa3BuTHe npoMbIIIEHHOW OMOTEXHOIOTHI U ee
IIPUMEHEHUE B KU3HU YEJIOBEKA, TOMCK U aHATIN3

nH(OpMAaLIUY U3 Pa3IMYHBIX UICTOYHUKOB (Hay4Has U

y4eOHO-Hay4yHasl JUTepaTypa, CpeJICTBa MaCCOBOM

MOKMCKA U aHain3a OHOIKONOrHYecKoi MHGOpPMaUu U3 pa3IndHBIX
HCTOYHHKOB (HaydHas W y4deOHO-HaydHas JUTEparypa, CpeacTBa
MaccoBoii nHpopManuy, ceTb IHTepHeT U apyrue)

VYMeTh OLCHUBATh STHYECKHE acTeKThl HEKOTOPBIX HCCIICIOBAHUI B
oOmactu OMOTEXHOJIOTHH (KIOHHUPOBaHHUE, HCKYCCTBEHHOE
OTIOIOTBOPEHHUE)
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nHpopmanuu, cetb IHTepHET U 1pyrue)

17

[IpakTuueckoe 3ausitue Ne 2 [lonroroBka
WHJIMBUIYAJIbHOTO MPOEKTA

YMeTb UCTIONBH30BATh MOJTYYSHHbIC 3HAHUS Ha MIPAKTHKE.
[TepBbiit 3Tan BeImonHeHUs npoekra: OO030p TeM y4deOHO-
HCCIIeJ0BATEIbCKUX MPOEKTOB. Bri6op y4eOHO-
HCCIIEZI0BATEIBCKOTO MIPOEKTa u3 MPEAT0KEHHBIX.
®opMupoBaHHE KOMAHABI NMPOEKTA. AJTOPUTM BBINOJIHEHUS
MPOEKTA.
Kaxnmas tpymma BrIOMpaeT OOWH W3 BapHaHTOB y4eOHO-
HCCIIE0BATEIbCKUX IPOEKTOB!
1. Ouenka kauecTBa aTMOC(EPHOTO BO3IyXa
2. OueHKa Ka4ecTBa I0YB METOJJOM (PUTOTECTHPOBAHHMS
3. Oyenka xawecmsa 600 NOBEPXHOCMHBIX 8000€MO8 NO
Op2aHONenMUYECKUM u Pu3suKo-XuMuyecKkum
ceoticmeam
4. Brusaue ITAB Ha pocT u pa3BuTHE CEMsIH BBICIINX
pacTeHui
5. BausiHue CcOJIeBOTO 3arpsA3HEHUS Ha POCT M Pa3BHUTHE
CEeMSH BBICHINX PACTCHUH

OK 01
OK 02
OK 04
OK 05
OK 07
OK 09

1,2

18

JlaboparopHuoe 3anstue Ne 1 «IToaroroska
obOopynoBanus U Marepuanosn. [lonyyeHue
AKCIIEPUMEHTAIIbHBIX JIAHHBIX, CTATUCTUYECKASI
00paboTKa TaHHBIX»

Bmopoii sman evinonnenus npoekma: TOATOTOBKAa HEOOXOIHMOI
NOCYABl WM MaTepuaja Ul OKCIePUMEHTa,  IpPOBEICHHE
9KCIEPUMEHTA, MEPUOANYECKas MPOBEPKa TEYECHMS SKCIEPUMEHTa/
cOop MaTepuaina B BRIOpaHHBIX TOYKaX 0TOOpa mpod

Tpemuii sman 6bINOIHEHUs NPOeKma: TIONy4CHHE TEePBHYHBIX
IKCIEPUMEHTANBHBIX  JaHHBIX, IPOBEACHHE  CTATUCTHYECKOU
00pabOTKY MOTYyYEHHBIX JaHHBIX

19

JlabopaTtopHoe 3anstue Ne 2 «BrlsiBieHne
3aKOHOMEPHOCTEH, (hOpMyIHpPOBaHKE BHIBOJIOB U
MIPOTHO30B, OIIEHKA Ka4eCTBa HCCIIEyeMOro 00beKTa
0 pe3ynbTaTtaM OMOIKOIOTUYECKOTO aHATTU3a»

Yemeepmulii aman BbINONIHEHUS npoexma: BEISIBJICHUE
3aKOHOMEPHOCTEH, (OPMYIHPOBAHIE BHIBOJOB U MPOTHO30B, OIICHKA
KayecTBa HCCIIelyeMOr0 o0OBbekTa o pe3ynbTaTam
OGHMOIKOIOTHYECKOTO aHaIN3a

20

[IpakTuueckoe 3anarue Ne 3 3amura nmpoekra.

2 2mp

[IpencraBnenue pe3yabTaToB BBINOJIHEHUS y4eOHo-
HCCIIe/I0BAaTENbCKUX IPOCKTOB (BBICTYIUIEHHE C Ipe3eHTaIei)

OK 02
OK 04
OK 05
OK 07
OK 09

1,2

1,2

1,2

Bcero

391+611P+4.J1

* JI71st XapaKTEpPUCTUKU YPOBHS OCBOSHHS YU€OHOT0 MaTepHalia UCTIONb3YIOTCS ClIeAyIoLIe 0003HaYCHUS:
1 — o3HaKoMuTENBHBIH (Y3HABaHUE paHee N3yYEHHBIX 00BEKTOB, CBOWCTB);
2 — penpoyKTUBHBIH (BBINOJIHEHUE AEATEIHHOCTH 110 00pas3ily, HHCTPYKIMH I 110]1 PyKOBOJCTBOM);

3 — NPOJYKTUBHBIN (IUIAHUPOBAHKE M CAMOCTOSTEIBHOE BBHITIOIIHEHHE JIEITEIIbHOCTH, PelIeHHe NPOOJIEMHBIX 3a71a4).
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3 YCJIOBMUSA PEAJIM3ALIMU ITPOI'PAMMBI IUCHUITINHBI

3.1 Tpeb6oBaHusi K MUHUMAJIbHOMY MaTepPHAJILHO-TEXHUYECKOMY 00€eCIeYeHH 0
Peanuzanuss mporpamMmbl TUCHUIUIMHBI TpeOyeT Hamuyus  ydeOHoro kaOuHera -
buonorumu.

O6opynoBanue yueOHOTro kKabuHeTa:

— pabouee MeCTO Mpero/iaBaTels;

— paboumne MecTa, OOOpYZOBaHHBIE TEPCOHAIBHBIMH  KOMIIBIOTEPAMHU  TIO

YHUCIy 0O0y4Yaronuxcs;

- y4eOHO-TIpaKTHUECKOoe U ydeOHO-IabopaTopHOe o0OpymoBaHue (Bechl ydeOHbBIE C
THPSIMU, JIyIIa pydHasi, MUKPOCKOII JIAOOPAaTOPHBIN, KOMIUIEKT ITOCY/bl U MPHHAICKHOCTEH IS
pOBEICHUS J1Ta0OPaTOPHBIX PaboT);

- HaTJISIHBIC TTOCOOuS;

- yuebHO-MeToanuecKkoe obecriedeHne (yueOHOoe mocodre, METOAMYECKUE YKa3aHHsl JJIs
CTY/ICHTOB, pa3JJaTOYHbIC MaTEPHAJIbI);

- KJIacCHasl J0CKa.

TexHnueckue cpencTsa o0ydeHUs:
- cpencTBa MylbTUMeANa (TIPOEKTOP, IKPaH).

3.2 UndopmannonHoe odecneyeHne 00yueHust

OcHoBHas TUTEpaTypa:

1. TynsaxoBa, O. B. buonorus : yueOnuk : [16+] / O. B. TynsakoBa. — U3n. 2-e, crep. —
Mocksa ; bepnun : upekr-Menua, 2019. — 450 c. : wi., cxem., Tabin. — Pexxum noctyna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576759

2. Tynsxosa, O. B. buonormss ¢ ocHoBamu »JKoyioruu : y4eOHOe mocobme : [16+] /
O. B. Tynskosa. — 1U3x. 2-e, crep. — Mocksa ; bepnun : upekr-Menua, 2019. — 690 c. : un.,
CXEeM., TabI. — Pexum JIOCTYTIA: o MTOIMHKCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=576760

JlononHUTENbHAS TUTEpaTypa:

1. benses . K., dpmvmmmn .M., Ky3ueniosa JI.H. u ap. buonorus (6a30Bblif ypoBeHb).
10 kmacc. — M., 2017.
2. Koncrantunos B.M. buonorus. Y4eOHMK s 00pa30BaTENbHBIX YUPEXKICHHIM

HAYaJIbHOTO U CPEAHEro MpodhecCHOHAIbHOIO 00pa3oBaHusl. — AKaJeMHUs.

HNHuTepHeT pecypcesl:

1. www. sbio. info (Bcst Ouonorus. CoBpemeHHas OWOIOTHS, CTaTbU, HOBOCTH,
OubMoTeKa).

2. www. window. edu. ru (EaumHoe okHO mocTyma k oOpa3oBaTelIbHBIM pecypcam
WuTepHeTa 1o OMoyorun).

3. www. biology. ru (buonorus B OtkpeiToM kosemxke. CaiT coIepKHUT 3JIEKTPOHHBIN
yueOHHK 1o 6uonoruu, On-line TecTs).

4. www. informika. ru (OnexTpoHHBIN y4eOHUK, OONBIION CIUCOK 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 OCBOEHUSA JUCHUIIVINHBI

KonTpoas #  omeHka  pe3ylnbTaToB

OCBOCHU

yaeOHOM JHUCLMIIIAHEI

OCYHICCTBJIAACTCA NPEHIoAaBaTcyicM B IPOLCCCC MPOBCACHHA MPAKTUYCCKUX W CEMHUHAPCKUX
SaHHTHﬁ, TECTUPOBAHHUA, a TAKXKC BBIIIOJIHCHUA O6y‘IaIOH_[I/IMI/IC$[ HHAWBUAYAJIbHbBIX SaﬂaHHﬁ,

MIPOEKTOB, UCCIICIOBAHUIA.

Pe3yabTarsl 00y4yenusi (0CBOEHHbIE YMEHUS,
YCBOEHHbIE 3HAHMA)

@®opMbI U METOAbI KOHTPOJIS U
OLIEHKHU Pe3yJIbTaTOB
00y4eHust

YMETbh:

- OOBSICHATH poib OuWonoruu B (pOpMHUPOBAHUH
HAYYHOTO MHUPOBO33PECHHUS;

- pemaTh >JIEMEHTAapHbIE OWOJOrWYEeCKUe 3aJadH;
COCTABJIATh DJIEMEHTAPHBIE CXEMbl  CKPEIIUBAHUS WU

CXEMbI IICPCHOCA BCHICCTB MW IEpcaadd OSHCPruu B

9KOCUCTEMAaxX (uenu MIUTaHMS); OIHCHIBATH
0COOEHHOCTHU BUJIOB 1o MOP(OTIOTHIECKOMY
KPUTEPHIO;

- BBISIBJISITH  TIPUCIIOCOONIEHUSI OPraHu3MOB K Cpene
06I/ITaHI/I$I, HCTOYHHUKHW W HaAJIHUYHUC MYTarc¢HoB B
OKpyKaromie cpene (KOCBEHHO), aHTPOIIOTCHHBIC

M3MEHEHHUS B 9KOCHCTEMAaxX CBOEH MECTHOCTH;

- CPaBHMBAaTh OMOJIOTMYECKHE OOBEKTHI: XUMUUYECKUM
COCTaB Te€Jl KUBOW M HEKUBOW IPUPOJBI, 3apOABILIECH
4eJ0OBeKa M JOPYI'MX  JKMBOTHBIX,  IPUPOJHBIE
DKOCHUCTEMBl M arpO3KOCHCTEMBI CBOEH MECTHOCTH;
nporecchl (€CTECTBEHHBIH W HCKYCCTBEHHBIH 0TOOD,
H0JIOBOE U OEcIoyioe pa3sMHOXKEHUE) U JeaTh BBIBOJbI
1 00001IEeHNs HA OCHOBE CPAaBHEHHSI U aHAJIN3a,;

- AaHAJIM3UPOBATH U OLICHUBATh PA3JINYHbIE TUIIOTE3HI O
CYILHOCTH, IIPOMCXOXKICHUU >KU3HM U YEIIOBEKa,
rJ100aNIbHBIE AKOJIOTMYECKUE MPOOIEMBl U UX pEIICHUs,

MOCIIEACTBUS cOOCTBEHHOM JeATETbHOCTH B
OKpYXKarollleu cpee;
- U3y4aTb N3MCHCHU B JKOCHUCTeMax Ha

OMOJIOTTYECKHUX MOMCIAX;

- HaXOUTh UHGOPMAIUIO O OHMOJOTHYECKUX 00BEKTaxX
B Pa3JIMYHBIX UCTOYHUKAX (YIeOHUKAX, CIIPABOYHUKAX,
HAYYHO-TIOMYJISIPHBIX H3IaHUSX, KOMIIBIOTEPHBIX 0a3ax,
pecypcax ceTu IHTepHET) U KPUTUUYECKHU €€ OIEHUBATh;

- ACTIOJIB30BaTh MPHOOpPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOU JIEATEIBHOCTH U TOBCEAHEBHOM KU3HHU:
JUIsE  cOOMIOAeHUsT Mep MpO(UIAKTUKU OTpaBJICHHUIA,
BHUPYCHBIX M JAPYTUX 3a00JIEBaHUM, CTPECCOB, BPEIHBIX
NPHUBBIYCK (KYpPEHHUs, aJKOTOoJM3Ma, HapKOMaHUWH);
MpaBUJI TOBEACHHUS B TPUPOIHON cpere; OKa3zaHUs
MIEPBOM MMOMOITH TPH TPABMATHUECKHUX, TPOCTYAHBIX U
JIPYTHX  3a00JIeBaHUAX, OTPABICHUSAX  IHUIICBBIMU
MPOJYKTaMHU; OLIEHKH ITHUYECKUX ACHEKTOB HEKOTOPBIX
HCCIEeN0BaHUuN B oOJactu OMOTEXHOJIOTHHA
(KJIOHUPOBaHWE, HCKYCCTBEHHOE OILIOJIOTBOPEHHE).

Oyenxa pe3yiomama 6bINOJIHEHUS
3a0aHUL

Oyenka pe3ynomama 6bINOIHEHUSA
NPAKMU4ecKux 3a0anull

Oyenka pe3ynomama 6bINOIHEHUS
NPAKMUYECKUX 3a0aHUL

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenka pesyniomama 6bINOJIHEHUS
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUSA
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUS
3a0aHUL

Oyenka pe3ynoemama 6binoJIHeHUs
NPAKMu4ecKux 3a0anull
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3HATh.

- OCHOBHBIE TTOJIOKEHUS] OMOJIOTHUECKUX TEOPUN U
3aKOHOMEPHOCTEH: KJIIETOUHOI Teopuu,
HBOJIFOLIMOHHOTO y4yeHus, yueHus B.1.BepHanckoro o
ouocdepe, 3akonbl [.Menaens, 3akoHOMEpHOCTEH
M3MEHUYMBOCTH U HACJIEJCTBEHHOCTH;

- cTpoeHue U PYHKIIMOHUPOBAHUE OUOIOTMUECKUX
00BEKTOB: KJIETKH, TEHOB U XPOMOCOM, CTPYKTYpPBbI BUJa
U DKOCHCTEM;

- CYIIHOCTh OMOJOTMYECKHX MPOILIECCOB:
Pa3MHOXKEHUs, OIJIOIOTBOPEHHUSI, ECHCTBUS
HCKYCCTBEHHOT'O M €CTECTBEHHOI'0 0TOOPA,
dbopMupOBaHUE TPUCTIOCOOICHHOCTH, TPOUCXOKICHUE
BUJIOB, KDYTOBOPOT BEILLECTB U NPEBPAILIEHUE SHEPTUU B
KJIETKE, OpraHu3Me, B dKocucTeMax u ouocdepe;

- BKJIaJ] BBIJAIOLIUXCS (B TOM YHUCIIE OT€YECTBEHHBIX )
YUEHBIX B Pa3BUTUE OUOJIOTUYECKOM HAYKH;

- OMOJIOTNYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY

Tecmuposarnue

Yemmuwiti onpoc

Yemmuwiii onpoc,

mecmuposaHnue
Onpoc no
300aHUAM

UHOUBUOYATILHBIM
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