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Pabouas mporpamma y4ueOHOTO mpenMmeTa pazpaboTaHa Ha OCHOBE (efepabHOTO roCyIapCTBEHHOTO
00pa3oBaTEeNFHOTO CTAaHAApPTa CPEIHEr0 NPOPECCHOHATHHOTO OOpa30BaHMS IO CICHUAIBHOCTH
15.02.16 Texuonorusi mammHoctpoenus (I[Tpukaz Munoopuayku Poccun ot 14.06.2022 Ne 444 «O6
yIBepXKIeHHH  (helepalbHOr0  TOCYJApCTBEHHOTO  O0pa30oBaTeIbHOrO  CTAaHAApPTa  CPEIHETrO
poeCCHOHAILHOTO 00pa30BaHus 1Mo crenuaabHOCTH 15.02.16 TeXHOJOrHsS MaluHOCTPOCHHUS).
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CpeaHero oOriero oOpa3oBaHUs
(ITpukaz MunucrepctBa obpasoBanuss u Hayku P® ot 17.05.2012 Ne413 «O06 yrBepxaeHuu
(benepaabHOro TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPETHETO OOIIETr0 00pa30BaHUsI»), HA
OCHOBE (eepaabHON 00pa30BaTE/IbHOM MpOrpaMMbl cpenHero obiiero ooOpasosanus ([Ipuka3
MunucrtepctBa mpocBenieHus: Poccuiickori ®epepanmu ot 23 HosOps 2022 1. Ne 1014 «O6
yTBEpXJACHUH (eaepaTbHON 00pa3oBaTeNbHON MPOTPaMMBI CPEIHEro OOMIero OoO0pa3oBaHUS») U
benepanbHON 00pa3oBaTEIHLHON MPOTrPAMMBI IO yueOHOMY npeamMeTy buonorusi.

Opranuzanus-pazpadoruunk: @OI'BOY BO «CI'Y wumenn H.I. UYepnsimesckoro» Komnemxk
panuosnekrponuku umenu [1.H. S6moukoBa

PazpaGorumk: TaxpamanoB C.I. — mpenonaBarens Komnemka paguodIeKTpOHUKH HMEHU
I1. H. SI610ukoBa
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[TpumepHass pabodass mporpamma CpemHero ooOmero obpa3oBaHus 1o Ouonoruu (0a30BBIMA
YPOBEHb) cocTaBjieHa Ha ocHOBe DenepanbHoro 3aKkoHa ot 29.12.2012 Ne 273-D3 «O06 obpa3oBaHUU B
Poccuiickoit @enepanuny», eaepanibHOro rocy1apcTBEHHOI0 00pa30BaTEIbLHOTO CTaHIapTa CPEIHETO
obmero oopaszopanus (OPI'OC COO), Konnenuuu npenogaBanus yueOHOTo npenaMera «buonorus» u
OCHOBHBIX I10JIOKeHUH 1 IprMepHOI TporpaMmbl BOCIIUTAHUS.

HOACHUTEJBHAA3SAIINCKA

IIpu pa3paboTke HaHHON NPOrpaMMbl TEOPETUYECKYIO OCHOBY JJSl ONpPENENIeHHs IOAXOJ0B K
¢dbopmMHupoBaHHIO coJepKaHUs ydyeOHOro mpeamera «bHONOrHs» COCTaBUIM: KOHIENTyaJbHBIE
nojoxenuss CTaHgapTa O B3aMMOOOYCIIOBIEHHOCTH LieJIed, COAEp KaHus, pe3ysIbTaTOB OOy4eHUs U
TpeOOBaHUI K YpPOBHIO OOYYCHHs CTYACHTOB IEPBOTO Kypca, MOJOXKEHUss 00 oOmuX Mensx u
MPUHLUIIAX, XapaKTepu3yrIluux coBpeMeHHoe cocTosHue cucteMbl @I'OC COO B Poccuiickoi
denepanyn, a TakKe MOJIOKEHUS O cnenrduke Onomoruu, e€ 3HAYCHUN B TIO3HAHUH JKUBOU MPUPOJIBI
1 o0ecreyeHun CyLIeCTBOBaHMs uesioBeueckoro obmiectBa. COrjgacHO Ha3BaHHBIM I1OJIOKEHUSIM
OTIpeJIeNIeHbI OCHOBHBIE (DYHKITHH ITPOTPaMMBI B €€ CTPYKTYpa.

[Iporpamma paér mpexacraBieHue O IensiX, o0 oOmeil crparernu OOy4eHUs, BOCHUTAHUSA U
pa3BUTHs OOYYaIONIMXCS CPEACTBaMU ydeOHOTo mpeamera «buonorusy»; ompenenser o0s3aTebHOe
IPEIMETHOE COJAEP)KaHUE, €ro CTPYKTYpY, paclpelelieHue IO paszjenam/TeMaM, PEeKOMEHIYyeMYIo
MOCTIeIOBATEIBbHOCTh ~ M3YYEHHUsI  y4yeOHOro  marepuana ¢  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM O0pa30BaTEeIbHOIO IpOLEcca, BO3PACTHBIX OCOOEHHOCTEH
oOyyaromuxcs. B mporpamme Takke Y4YHTHIBArOTCS TpeOoBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U MpPEeIMETHbIM pe3yjbTaTaM o00ydeHUs B (OPMUPOBAHMM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENLHON JAEATEIbHOCTH/ydeOHBIX IEHCTBHI 00YyJaIONIMXCS 10 OCBOCHUIO COJCPKAHUS
OMO0JIOrNYEeCKOro 00pa3oBaHuUs.

B mporpamme yuebHOro mnpeamera «buonorusi» (06a30BbIi ypOBEHB) pEaNNU30BAH MPHUHIIMII
MIPEEMCTBEHHOCTH B M3Y4YE€HUHU OMOJIOTrHHM, Oiarojgaps 4eMy B HEH MpOCMaTpUBAETCS HANpaBIEHHOCTh
Ha pa3BUTHE 3HAHWM, CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
LIEHHOCTHBIX OPHEHTALUN JINYHOCTH, HKOJIOTMUYECKOTO MBIIIJICHNS, NPEICTaBICHUH O 3J0pOBOM
oOpa3ze *KH3HU U OEpeKHbIM OTHOILIEHUEM K OKpyKarolled npupoaHoi cpene. Iloaromy Hapsay c
U3yuyeHHeM 00IeOnOIOTHYEeCKUX TEOPUH, a TaK)Ke 3HAHUN O CTPOEHUM >KUBBIX CUCTEM Pa3HOIO paHra
U CYIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HHUX I[POLIECCOB, B IpOrpaMMe yJeJI€HO BHHMMAaHHE
HCIIOJIb30BAHUIO TIOJyYEHHBIX 3HAHWM B TMOBCEJHEBHOM JKM3HU AJIS PELICHHs NPUKIAJHBIX 3a/1ad, B
TOM 4Yucie: NpOoQUIAKTUKUA HACIEJACTBEHHBIX 3a00JI€BaHUN 4YEIOBEKa, MEINKO-TeHETHUYECKOTo
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI SKOJOTHYECKH L€IecO00pa3HOro IMOBEACHHUs B OKpYXKarolei
MIPUPOJHON cCpelle, aHalIu3a BIUSHUA XO3AWCTBEHHOM [EATEIbHOCTHM YEJIOBEKA HAa COCTOSHUE
IIPUPOJHBIX U HCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJIEHHE BHUMAaHMs K NPUKIATHONW HAIpPaBIEHHOCTU
ydaeOHOoro mpenmera «buojorHs» TPOAUKTOBAHO HEOOXOIWMOCTBIO OOECIEYCHHS YCIOBUM ISt
pelieHust OAHOM M3 aKTYalbHBIX 3ajjad IIKOJIBHOTO OWOJIOTHYECKOro 00pa3oBaHMs, KOTOpas
npenmnosaraer (GOpPMHUPOBaHHE Yy OOy4aroOUIMXcs CHOCOOHOCTH aJanTUpPOBAThCSl K W3MEHEHUSIM
JUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUpA.

JlanHasi mporpamMma SIBJISIETCS OPHEHTHPOM [UIsl COCTaBJIEHHS paboO4YMX MpOrpaMM, aBTOPBI
KOTOPBIX MOTYT INPEIIOKHUTh CBOM BapUaHT MOCJIEIOBATEILHOCTH U3YUEHHUS] U CTPYKTYphl Y4eOHOro
MaTepuaia, CBOE BHUJIEHUE MyTel (hopMupoBaHMs y 00y4arOIIMUXCS MPEAMETHBIX 3HAHUHN, YMEHUH U
CIOCO0O0B Y4eOHON JesITeIbHOCTH, a TaKXKe METOJMYECKUX PEILICHUH 3a7ay BOCIIUTAHHUS M Pa3BUTHUS
cpeacTBamMu yueOHoro npeamera «buosnorusy».

OBHIAAXAPAKTEPUCTUKAYUYEBHOI'OITPEIMETA «BHOJIOT' USI»

VYueOHblit mpenMeT «buonorus» B cpeHeM o0IIeM 3aHUMaeT BakHoe MecTo. OH o0ecrieunBaeT
dhopMupoBaHHE Y O0YJArOIIUXCS MPECTABICHUN O HAYYHOM KapTUHE MHpA; paciupsieT U 00001maer
3HaHUS O JKUBOM MpUpoJe, €€ OTIUYUTENBHBIX NMPU3HAKaX — YPOBHEBOW OpPraHU3alluN U 3BOJIOLNU;
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CO3AET YCIOBUS MJISi. MO3HAHUA 3aKOHOB >KMBOM MTPUPOABI, @opmuposanus (GyHKIHOHATIHHON
I'PaMOTHOCTH, HA6bIKOG 3IIOPOBOTO M 0€30macHOro o0pas3a >KU3HH, KOJOTHYECKOTO MBIIUICHHUS,
[ICHHOCTHOT'O OTHOIICHUS K KMBOH MPUPOJIC U YEITOBEKY.

bonpmoe 3Hadenme y4eOHbIM mnpenmer «buonorms» HMMeeT TakXkKe JUIS  PEIICHHS
BOCIIUTATENbHBIX W  pa3BUBAIONIMX 3a/a4 CpEeAHEro oOmero o0pa3oBaHus, COLMATU3ALUN
oOyuatomuxcs. M3ydenne Ouonorun obecrednBaeT ycaoBus Al GOPMUPOBAHUS WHTEIUICKTYaIbHBIX,
KOMMYHUKAIIHOHHBIX W HWH(QOPMAIMOHHBIX HABBIKOB, J3CTETHYECKOH KYJIBTYpBI, CIOCOOCTBYET
MHTErpany OHOJIOTMYECKMX 3HAHUI C TPEICTAaBICHUSMH W3 JPYTrHX YYeOHBIX IPEIMETOB, B
4acTHOCTH, (pu3MKHM, XUMUU U reorpaduu. HazBaHHbIe MOJOXKEHHS O IMpeIHA3HAYEHUH Y4eOHOTO
npeaMera  «bHoONOrMSA»  COCTAaBWIM OCHOBY JUIS  ONpENENEHHS IOAXOAO0B K OTOOpY W
CTPYKTYPUPOBAHUIO €TO COJCPKAHMUS, TIPEACTABICHHOTO B JAHHOM MpOrpamMMe.

Ot6op coxmepkanusi yueOHoro mpeamera «buosorusi» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMK KYJIbTYpPOCOOOPa3HOTO TMOJX0/a, B COOTBETCTBUM C KOTOPHIM OOY4YarolIHecs OJIKHBI
OCBOWTH 3HAHUS M YMEHUS, 3HAYMMBbIC IS (OPMHUPOBAHUS OOLIEH KYyJIBTYpHI, OIpPEICISIOIINE
aJIcKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpYXKaloLlel MNpuUpoOgHOW cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KM3HM W TPAaKTUYeCKoW nesTenbHocTH. Ocoboe MecTo B 3TOH cHcTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJEPKAHUs, KOTOPHIE CIIY>)KaT OCHOBOH JUIst POPMUPOBAHUS TPEACTABICHUI O
COBPEMECHHOH €CTECTBCHHO-HAy4YHOW KapTHHE MHpPa W IEHHOCTHBIX OpPHEHTAlMUSAX JIMYHOCTH,
CIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHIECKOr0 00pa3oBaHUS.

CTpyKTypupOBaHHUE COAEPKaHHUs Y4eOHOro Marepualia B MPOrpaMMe OCYIIECTBICHO C y4ETOM
NPUOPUTETHOTO 3HAYCHHs 3HaHWKA 00 OTIMYUTEIBHBIX OCOOCHHOCTSX JKHMBOH MNPHPOABI, O €&
YPOBHEBOH OpraHM3allid W BOJIOUMH. B COOTBETCTBHM C 3THM B CTPYKType Y4eOHOTO INpeamera
«buonorus» BBIIEIEHBI CIEAYIONIME COJACPKATEIbHbIC JTHHUU: «bHONOrMs Kak Hayka. MeTojbl
HAy4YHOrO TO3HaHWsA», «Kierka kak Ouonormyeckas cucremay», «OpraHu3M Kak OHMOJIOTHYECKas
cuctema», «CucremMa M MHOrooOpasue OpPraHHYECKOr0 MHpPa», «OBOJIOIMS >KUBOW MPUPOIBD»,
«IKOCHCTEMBI U TIPUCYIITHE UM 3aKOHOMEPHOCTI.

HEJN N3YYEHHUSA YYEBHOI'O IPEIMETA «BHOJIOI' U5

Ilenp u3yueHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YypOBHE — OBJIAJICHHE
00y4aroIMMUCs 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAJIbHON OpraHU3alliM >KUBBIX CHCTEM DPAa3HOTO
paHra ¥ npuoOpeTeHne YMEHHUI HCNOiIb30BaTh ATH 3HAHUS JJI1 TPAMOTHBIX JAEHCTBHI B OTHOIIEHUU
00BEKTOB >KUBOI MPUPOJIBI U PEIIEHUS Pa3IMUHBIX KU3HEHHBIX MPOOIEeM.

Joctuxenne unenn wu3ydeHus ydeOHoro mnpenmera «buornorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelIeHueM CIeIyoIuX 3a1au:

— OCBOEHME O0YYAIOIIMMHUCSA CUCTEMBbI 3HAHUW O OMOJIOTMYECKUX TEOPUSIX, YUCHHSX, 3aKOHax,
3aKOHOMEPHOCTSIX, THIOTe3axX, NMpaBuiiax, CIyXalluX OCHOBOW Al (OPMHUPOBAHUS MPEICTaBICHUN O
€CTECTBEHHO-HAYYHON KapTUHE MHUpA; O METOJaX HAay4yHOrO IMO3HaHUS; CTPOEHHH, MHOT0OOpa3uu u
O0COOEHHOCTSIX KHMBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allMM; BBLIAIOLUIMXCS OTKPBITHUAX U
COBPEMEHHBIX MCCIIEOBAHUIX B OMOJIOTHH;

- (opmupoBaHue Yy OOyYarOIIMXCs IO3HABATENbHBIX, HHTEUICKTYaIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAyYHBIX B3TJISA0B, UACH U
MIOJIXOJIOB K M3YUEHUIO KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3alluy;

— CTaHOBJIEHHE Yy OOydaromuxcsi o0meld KylbTypbl, (PyHKIHOHAIBHON IPaMOTHOCTH, pPa3BUTHE
YMEHUH OOBSCHATh M OLEHHUBATH SBJICHHUS OKPY)KAIOLIEr0 MHpa >KUBOW INPHPOJBI HA OCHOBAHUHU
3HAHUU U OTbITA, MOJIYYEHHBIX IPU U3YYEHUU OMOJIOTHH;

- (opmMupoBaHHe y 00y4arOMUXCs YMEHUN WIUTIOCTPUPOBATh 3HAUYCHHE OMOJIOTUYECKUX 3HAHUI
B TPAaKTHYECKON JEeATENIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKHX TEXHOJOTUH U
arpoOMOTEXHOJIOTHiA;

- BOCHUTaHWe YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS UEJIOBEKOM KUBOM MPHUPOBI,
HEO0XOMMOCTH OEpEeKHOTO0 OTHOMICHUS K HEH, COOMIOJCHHS STHYECKUX HOPM MpPU IMPOBEACHUHU
OMOJIOTNYECKHUX MCCIIEIOBAHUM;

— OCO3HaHHE LEHHOCTH OHWOJOTMYECKUX 3HAHUIM [UIsl TOBBIIICHUS YPOBHS SKOJIOTHYECKOMH

4



KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

- TpUMEHEHHE NPUOOPETEHHBIX 3HAHWA W YMEHHMH B IIOBCEIHEBHOW JKU3HU JIJISL OICHKH
MOCTIC/ICTBUI CBOEH EATENFHOCTH MO OTHOIICHHIO K OKpYXAaroIei cpene, COOCTBEHHOMY 370POBBIO;
000CHOBaHUE U COOJIOICHHE MEp TPOPHITAKTUKH 3a00JIEBaHUM.

MECTO YYEBHOI'O IPEJJIMETA «bUOJIOTI'51» B YYEBHOM IIJIAHE

B cucreme ®I'OC COO «buonorusy, n3ydaemas Ha 0a30BOM ypOBHE, SIBIISICTCS 003aTeIbHBIM
y4eOHBIM TPEIMETOM, BXOAAIIMM B COCTaB MpeaMeTHOW oOpaszoBarenbHOl obnactu «EctecTBeHHBIC
Haykun». JlaHHast mporpaMMa mpeaycMaTpuBaeT U3ydeHne Onojaoruu Ha 6a30BoM ypoBHE B 00BEMe 50
4acoB 3a roJi 00yueHHS.

IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O ITPEMETA «bHOJIOTI USI»
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHMUS (FA3OBBIIl YPOBEHD)

OcBoenne yuyebHoro mnpeamera «buosnorus» Ha ypoBHE CpelHEro oOIIero oOpa3oBaHHs
(6a30BBIi YpOBEHB) JOIKHO 00ECTICUNBATh TOCTHKEHUE CIASAYIOIIMX JIMYHOCTHBIX, METAIPEIMETHBIX
U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNHMUYHOCTHBIX pe3yabTaTOB OCBOEGHUs TMpeamera «buojorus» BbLIETICHBI
CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUe OOYYAIOUIMMHUCS POCCUHCKOM T'pa)KITaHCKOW MACHTUYHOCTH
— TOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMO-OMPECIICHUIO; Haludue MOmusayuy K
00y4eHHIO OMOJIOTHH; yYeleHanpasieHHoe pazeumue BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX [IECHHOCTEH M UCTOPUYECKUX TPATUINI Pa3BUTHUSL OMOIIOTUYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobHocms 00YUAIOMIMXCS PYKOBOJCTBOBATHCS B CBOEH AEATENHHOCTH IEHHOCTHO-CMBICITIOBBIMU
YCTaHOBKAMHU, MPHUCYIIMMH CHCTEME OMOJIOTHYECKOTO OOpa3oBaHMs; HAIUYHE SKOJIOTHYECKOTro
npaoCco3HaHUs, CNOCOOHOCMU CTABUTD LENN M CTPOUTD KU3HCHHBIC TUIAHBI.

JInaHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «bHOJIOrusI» TOCTUTAIOTCS B €IMHCTBE YUeOHOM
M BOCIHTATEIBHOHW  JICATCIPHOCTH B  COOTBETCTBHH C  TPATUIIMOHHBIMH  POCCHUCKHMH
COLIMOKYNIbTYPHBIMH, HUCTOPHYECKHMH W JYXOBHO-HPAaBCTBEHHBIMH I[E€HHOCTSMH, NPUHATHIMH B
o0mecTBe TpaBWJIAaMH H HOPMaMHd IMOBEACHHS U CIIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUS M CAMOPa3BUTHUS, DPA3BUTHS BHYTPEHHEH TMO3MIMHU JIMYHOCTH, MATPUOTHU3MA,
VBOXCHHSI K 3aKOHY W TIPABOIOPSIKY, YEIOBEKY Tpylda M CTapIIeMy ITOKOJICHHIO, B3aHMHOTO
yBa)KEHUS, OEPEKHOT0 OTHOUICHHS K KyIbTypHOMY HACIEIUI0 M TPAAMIMSIM MHOTOHAI[MOHAIHLHOTO
Hapopa Poccuiickoit @enepannu, Npupoe U OKPYKAIOIIEH cpee.

JIM4HOCTHBIE pe3ylbTaThl OCBOCHHS Y4eOHOro mpeamera «bHONIOTHS» TOMKHBI OTpa)xaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroNmMXcs PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPECHHEH
MO3UIMEN JTUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM I[CHHOCTSM POCCHICKOTO OOIIECTBa, PACIIUPEHHUE >KHU3HECHHOTO
OTBITAa W ONBITA JIEATEIHHOCTH B TPOIECCE pean3alliid OCHOBHBIX HAMpaBJICHHH BOCIHTATEIHHON
NESTEIIbHOCTH, B TOM YHUCIIC B YaCTH:

I'pascoanckoe eocnumanue:

— c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOH MO3WIMK  OOyYaroIerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO UJIeHa POCCUHCKOTO O0IIeCTBa;

— OCO3HaHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YyBa)KCHHWE 3aKOHA W
MIPaBOTIOPSIIKA;

— TOTOBHOCTH K COBMECTHOH TBOPYECKOH JESATSIFHOCTH IMPH CO3JIAHUHU YYCOHBIX MPOCKTOB,
pelIeHnr y4YeOHBIX U TTO3HABATEIbHBIX 33/1a4, BHITTOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

— CIOCOOHOCTHh ONpPENeNsiTh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHUIO K SBJICHUSAM
COBPEMEHHOM XKU3HHU U OOBSICHSTH €€,

- yYMEHHE Yy4YHTHIBATH B CBOUX JICHCTBUSAX  HEOOXOJIMMOCTH  KOHCTPYKTHBHOT'O
B3aMMOJCHCTBUS JIIOJICH C pa3HBIMU YOCKICHUSMH, KyJIbTYPHBIMHA IIEHHOCTSMH U COIUATHHBIM
MOJIOKEHUEM;

- TOTOBHOCTh K COTPYJHHUYECTBY B TIPOILIECC€ COBMECTHOTO BBHITIOTHCHHS YYEOHBIX,
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MIO3HABAaTEJIbHBIX M HCCIENOBATEIbCKUX 3aJa4, YBAXXUTEJIbHOE OTHOLIEHHWE K MHEHHIO
ONIIOHEHTOB MPHU 00CY IESHUH CIIOPHBIX BOIIPOCOB OUOJIOIrHYECKOTO COJIEpIKAHUS,

— TOTOBHOCTb K TYMAaHUTApPHOU U BOJIOHTEPCKOMU IEATEIILHOCTH.
Ilampuomuueckoe éocnumanue:

- c(hHOpPMHUPOBAHHOCTh POCCHHCKOW TIpaXITaHCKOW HWJIEHTUYHOCTH, TIATPHUOTHU3MA,
YBAXXEHHUSI K CBOEMY HapoOJy, UyBCTBA OTBETCTBEHHOCTHU mnepen PonuHoil, ropnocTy 3a cBoOMt
Kpal, cBOIO Poauny, CBOM S3BIK U KYJIBTYPY, IIPOILIOE U HACTOSAIIEEC MHOTOHALIMOHAJIILHOIO
Hapoja Poccuu;

— IIGHHOCTHOE€ OTHOLIEHWE K IPUPOJHOMY HACJIECAUIO M NaMATHUKAM MPUPOJIbI;
JocTUKeHusIM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYIE;

— CHOCOOHOCTH OIIGHMBAaTh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBJIICHHE W Pa3BUTHE
OUoNOrMH, TOHMMAHWE 3HA4YEHHUs OHOJIOTMU B MO3HAHUM 3aKOHOB IIPUPOJbI, B JKHU3HU
YEeJIOBEKa U COBPEMEHHOT' 0 O0IIIECTBa;

- wuaerHas yOeXIEHHOCTb, TOTOBHOCTh K ciyxeHuto OTedecTBYy U €ro 3alluTe,
OTBETCTBEHHOCTH 32 €r0 CyIL0Yy.

/lyxoeHno-upascmeennoe gocnumanue:

— OCO3HAHHUE NYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPOAa;

- ¢hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, dTUUECKOT0 TTOBE/ICHUS;

— CHOCOOHOCTBH OLIEHWBATh CUTYyallUI0 U IMPUHHUMAaTh OCO3HAHHbBIE PELICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

— OCO3HaHME JIMYHOT'O BKJIa/Ia B IOCTPOCHUE YCTOMYMBOroO Oy yIIEro;

— OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOJMUTENAM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O MPUHATHUS LIEHHOCTEH CEMEWHOMN >KM3HU B COOTBETCTBUHU C TPAJIULMSMH HApOJOB
Poccun.

Icmemuueckoe eocnumanue:

— DOCTEeTUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas HJCTETUKY ObITa, HAYy4YHOTO H
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTa, TPy/Aa, OOIIECTBEHHBIX OTHOILIEHUI;

— TNOHMMAaHHE YMOIMOHAJIBHOTO BO3JAENCTBUSA )KUBOU IPUPOABI U €€ [IEHHOCTH;

— TOTOBHOCTh K CaMOBBIP@)KEHHUIO B pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHUE NPOSIBIISTH
Ka4yecTBAa TBOPYECKOM JIMYHOCTH.

QDu3uueckoe gocnumanue:

- TIOHMMaHHME U peaju3alus 3I0pOBOro u O6e3ornacHoro odpasa >XM3HM (3J0pOBOE MHUTAHUE,
COOJII0JIEHNE TUTMEHUYECKUX MpPaBWI U HOPM, COAJIAaHCUPOBAHHBIN PEXKUM 3aHSATUM U OTIbIXa,
peryispHas (Qu3nueckas aKTUBHOCTb), OEpPEKHOI0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHHUSI K COOCTBEHHOMY (PU3NUYECKOMY U IICUXUYECKOMY 3/10POBbIO;

- IIOHMMaHHE LEHHOCTH NpaBUJ WHAMBUIAYAIbHOTO W KOJUIEKTUBHOIO O€30IM1acHOro
MOBEJACHUS B CUTYAIUAX, YIPOKAIOLINUX 3OPOBBIO U KU3HU JIIOACH;

— OCO3HaHME TNOCJIEACTBUU M HENPUATHE BPEIHBIX NPHUBBIYEK (YIOTPEOJICHHUS aJKOTroJs,
HApKOTUKOB, KYpEHUS).

Tpyooesoe socnumanue:

— TOTOBHOCThH K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYAOIIO0HUE;

— TOTOBHOCTb K aKTUBHOM AESATEIIBHOCTH TEXHOJOITMUYECKON 1 COLIMaIbHON HAIIPaBJIECHHOCTH,
CIIOCOOHOCTHh MHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TaKyIO JIESITEIbHOCTD;

- HHTepec K pa3iaudHbIM cdepam NpodhecCHOHATBHONW AeSTEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIei mpodeccru U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPA30BAaHMIO HA MPOTSHKEHUU BCEi
YKU3HU.

JKonozuueckoe eocnumanue:

— DKOJIOTUYECKH IIeJec000pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHUSI;

— TIOBBIIIEHHWE YPOBHS SKOJIOTHUYECKOM KYJIbTYpbl: HNPUOOPETEHHUE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB U OLIEHKH MX BO3MOXHBIX ITOCJIEACTBUN JIJI1 OKPY KAIOIIE Cpebl;



— 0CO3HaHHE rI00aTbHOr0 XapaKTepa dKOJIOrHYeCKUX MPoOIeM U IyTel UX peIIeHNUs;

— CIIOCOOHOCTH HCIIOJIB30BAaTh IIpHOOpeTaeMble MPU U3yYEeHUU OWOJIOTMU 3HAHUS U yMEHUS
IPpU pELICHHH MpoOJieM, CBA3aHHBIX C PALUMOHAIBHBIM IPUPOJOIOIL30BaHUEM (COOII0ICHNE
IpaBUJI MOBEACHUS B IPUPOJE, HAIPABICHHBIX HAa COXPaHEHUWE PAaBHOBECHsS B SKOCHUCTEMAX,
OXpaHy BUJIOB, YKOCHUCTEM, Onocdepsl);

— QAKTUBHOE HENpHusATHE ACHCTBMI, NPUHOCALIMX BpEJ OKpYyXKarollled NpUpOIHOH cpene,
YMEHHE MNPOTHO3UPOBATH HEOJIATONPHUSTHBIE SKOJOTHYECKHE MOCIEACTBHS IPEeANPHHUMAECMBIX
JIEUCTBUI U NMPEOTBPAIIATD UX;

— HaJIUM4YME Pa3BUTOTO 3KOJOTMYECKOIO MBIIUIEHUS, 3KOJOIMYECKON KyJbTYpbl, OIBITa
NEeATEIbHOCTH  DKOJIOTMYECKOM  HaIpaBJIE€HHOCTH, YMEHHMS pPYyKOBOJCTBOBAaTbCA HMMH B
II03HABATEJIbHON, KOMMYHMKATHBHOM M COLMAJIbHOM IIPAaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOHN AEesATEIbHOCTH FKOJOTHUECKON HalpaBICHHOCTH.

Ilennocmu nayunozo nosnanus:

- c(opMHPOBAaHHOCTb MHMPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAayKH ¢ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHANOre KYyJIbTYp,
CIIOCOOCTBYIOLIEI0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUPE;

— COBEpPIIEHCTBOBAHME SI3bIKOBOM M YUTATEJILCKOM KYJIbTYpPbl KaK CpE/ICTBA B3aUMOJICUCTBUS
MEK]y JIFOJbMHU U IMO3HAHUS MUPA;

- TIOHMMaHHe crenupuKu OHMOJIOTMM KaK HayKH, OCO3HaHuWe e€ poiu B (hopMHpOBaHHH
PaLMOHAJIBHOIO HAyYHOI'O0 MBIIUIEHMS, CO3JaHUM LIEJIOCTHOTO MPEACTaBICHUsI 00 OKpY’KaroleM
MHUpE KakK O €JUHCTBE MPUPOJbI, YEJOBEKa U OOIIeCTBa, B MO3HAHUU MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHUuH IPpo0IeM COXPaHEHUs IPUPOIHOIO PAaBHOBECHS;

- yOeXIEHHOCTh B 3HAYUMOCTH OWOJIOTHMHU JUIsi COBPEMEHHOHN IMBIJIM3ALMHA: OOCCIICUCHHS
HOBOI'O YPOBHSI Pa3BUTHUsSI MEIULIMHBI, CO3/1aHUS MEPCIEKTUBHBIX OMOTEXHOJOTHM, CIOCOOHBIX
pelIaTh pecypcHble MPOOJIEMbl pa3BUTHS YEJIOBEUECTBA; MOMCKA IyTEH BbIXOAa U3 IJI00AJIbHBIX
SKOJIOTMUECKUX NpoOJeM U obecreyeHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PalliOHATIBHOMY
HCTOJIb30BaHUIO IPUPOJHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HH;

— 3aMHTEPECOBAHHOCTb B MOJYYEHUU OMOJIOTMYECKUX 3HAHUM B LIENAX MOBBILICHHS OOIIeit
KYyJIbTYpbl, €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTHM KaK COCTaBHOW 4YacTU (YyHKUIHOHAIbHOM
IPaMOTHOCTH O0ydJarouuxcs, GopMUpyeMoil IpU U3yUeHUN OUOJIOTHH;

- TIOHMMaHHUE CYIIHOCTH METOJ0B IO3HAHUS, HCHOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCIIOJIB30BaTh IOJydaeMble 3HAHUA Ui aHalu3a U OOBSICHEHHUs SBJICHUM
OKPYXKaIIIEro MUpa M MPOUCXOIAIIUX B HEM H3MEHEHUM; yMEHHE JieJlaTb OOOCHOBAaHHBIE
3aKJIOUEHHMs] Ha OCHOBE HAay4YHbIX (DAKTOB M HMEIOUIUXCS JaHHBIX C LEJIbI0 IOIYYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIOJIb30BaTh OWOJOTMYECKUE 3HAHMUS [UI PEeLIEeHMs
po0JIeM B peaIbHBIX KU3HEHHBIX CUTYaIHSIX;

— OCO3HaHHME LEHHOCTH HAYYHOH NESITEIBHOCTH, TOTOBHOCTH OCYIIECTBISATh IMPOEKTHYIO U
HCCIIE0BATENbCKYIO AESATENIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

— TOTOBHOCTh M CHOCOOHOCTH K HENPEPBIBHOMY OOpa30BaHUI0O U CamMOOOpa30BaHHIO, K
AKTUBHOMY TMIOJYYEHUIO HOBBIX 3HAaHMM MO OHOJIOTMM B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

B mnpornecce nocTuKeHUS JTMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrPaMMBbl CPEIHEro OOIIero
obOpazoBanust 1o buonoruu y oO0y4aromumxcs COBEPIICHCTBYETCS OMOYUOHANbHBIU UHMELIEKN,
Mperoaralouii copMUpoOBaHHOCTE:

—  CaAMOCO3HAHUs, BKIIOYAIOIIET0 CHOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJIETh HANPaBJICHUS Pa3BUTHsI COOCTBEHHOM 3MOIIMOHANILHOM chephl, ObITH YBEPEHHBIM B ce0€;

- camope2yiupoaHrus, BKIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh 32
CBOE IMOBEJECHUE, CIIOCOOHOCTh AaJaNTHPOBATHCS K OSMOILMOHAIBHBIM H3MEHEHUSM U MPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

— 6HYympeHHeu Momueayuu, BKIOYAIOLUIEH CTpEMIIEHHME K JOCTHKEHHMIO 1€ U YCIEXY,
ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JAEUCTBOBAThH, UCXOMS U3 CBOUX BO3MOYKHOCTEN;



- amnamuu, BKIOYAOIICH CIIOCOOHOCTh ITOHHMMATh OMOIMOHAJIBHOC COCTOAHUC OPYIUX,
YUYUTBIBATH €TI0 ITPHU OCYIICCTBICHUA O6H_ICHI/I${, CIIOCOOHOCTB K COYYBCTBHIO U COIIECPEIKUBAHUIO,

—  COYUAIIbHbIX HABbLIKOEG, BKIIOYarONIHUX CIIOCOOHOCTH BBICTpanBaTb OTHOUICHUA C APYIrUMU
JJFOABbMU, 3360TI/ITI)CH, IIPOABJIATE HHTECPEC U paspCuIaTh KOH(bJ'II/IKTBI.

METAIIPE/IMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHUS YI€OHOTO MpeaMeTa «BHoIoTHsh) BKIIIOUAIOT: 3HAYUMBIC
st GOPMUPOBAHUS MHUPOBO33PEHUS OOYYAIONIUMXCS MEKIUCHUILIHHAPHBIE (MEXKIPEIMETHBIC)
OOIICHAYYHBIE TIOHATHUS, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHON KapTHHBI MHpa U CIIeIU(PHUKY METOIOB
MTO3HAHMSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHHE, IIPOIIECC, CUCTEMA,
HAy4YHBIA (aKT, MPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICJIOBaHKE, HAOIIOACHHE,
W3MEPEHHE, OKCIEPUMEHT U Jp.); YHUBEpCaJbHbIC Yy4yeOHBbIE JEUCTBUS (ITO3HABATEIIbHEIE,
KOMMYHHKATHBHBIC,  pETYSITHBHBIC), oOecneunBaromme  (GopMUpoBaHHE  (YHKIIMOHATBHOU
IPaMOTHOCTH M COI[MAIHOIN KOMITETEHIIUU 00y4YaIoUINXCcs; CIOCOOHOCTh 00YUaIOIUXCsl UCIIOJIb30BATh
OCBOCHHBIC MEXIUCIUILTUHAPHBIC, MUPOBO33PCHUCCKHE 3HAHMS M YHUBEPCATBHBIC YICOHBIC CHCTBUS
B [T03HABATEILHOM M COITMATIBLHOM MPAKTUKE.

MeranpeamMeTHbI€ pe3yabTaThl OCBOCHMS MPOrPAMMBbI CPEAHETO 00IIero 00pa3oBaHUs JIOJKHBI
OTpaXkaTh:

YHuBepcaibHble MO3HABATEIbHbIE 1€l CTBUA
Bazoevie nozuueckue oeiicmeus:

-  CcaMOCTOATENIFHO (OPMYJIUPOBATh M AKTyaJIM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

— WUCIOJIb30BaTh IMPU OCBOCHUHM 3HAHUM TPUEMBI JIOTUYECKOTO MBINUICHUS (aHaiu3a,
CHHTE3a, CpaBHEHMs, KIacCU(PUKAIIUK, OOOOIIEHHs), PACKPBIBaTh CMBICI OHOJIOTHYSCKHX
MOHSTHUH (BBIACIATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU MOHSITHSIMH);

— OmpelessaTh LeNu AEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM HUX JOCTHUIKEHUS,
COOTHOCUTH PE3YJIHTATHI AEATEILHOCTH C TOCTABICHHBIMH IEIJISIMH;

— HCIOJIb30BaTh OHMOJIIOTUYECKHE TIOHATHS MJi1 OOBsICHEHUS (AKTOB WM SBJICHUNU >KUBOU
MIPUPOJIBI;

— CTPOUTH JIOTUYECKHE pacCyXIeHHs (MHAYKTHUBHbIC, ACAyKTHUBHBIC, IIO0 AaHAaJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pPacCMATPUBAEMBIX SIBIICHUSX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

— TPUMEHSITh CXEMHO-MOJICJILHBIE CPEJICTBA JJIsi MPEJCTABIICHUS] CYIIECTBEHHBIX CBSI3€H U
OTHOIIIEHUN B H3y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaK)Ke MPOTHUBOPEYUN pa3zHOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

- pa3pabaThIBaTh IJIaH PEHIeHUs] TPOOIEeMbl ¢ YYETOM aHalIN3a UMEIOIINXCS MaTePUATBHBIX
U HEMaTepUaIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBBI B JI€SITEIILHOCTH, OLIEHUBATh COOTBETCTBUE pPE3YJbTATOB LIEJSM,
OIIEHUBATh PUCKU MOCJIEICTBUMN AEATEIbHOCTH;

-~ KOOPJIMHUPOBATH U BBHINOIHATH pabOTy B YCIOBHSX peallbHOTO, BUPTYaJbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS,

- pa3BHUBATh KPEATUBHOE MBIILICHUE MMPU PEIICHUN KU3HEHHBIX TTPOOIIeM;
ba3zoevle uccneoosamenvckue oeicmeusi:

— J1aBaTh OLICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

- yMeTh TIIEPeHOCUTh 3HaHuUs 10 buojorum B  NOpaKTHUECKylO  001acTh
JKHU3HEICITCIHbHOCTH;

— yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTe;

— BBIABUTATh HOBBIC HJIEH, OpeajlaraTb OPUTMHAJIbHBIC IMOAXOJbl U PELICHUs; CTaBUTh
npoOJeMbI U 3a71a4H, JOMYCKAIOINE aJlbTEPHATUBHBIC PEIIICHUS.

— BJAJACTh HABBIKAMH YYEOHO-HCCIIEIOBATEIILCKOM H MPOSKTHOW JIeATEIIHHOCTH,
HaBbIKAMU pa3pemieHus mnpoodiem; o0jagath CHOOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pPELICHUS MPaKTUYECKUX 3ajlady, MNPUMEHEHUIO

8



pa3IMYHBIX METOJIOB ITO3HAHMUS;

— HCHOJb30BaTh Pa3JIMYHBbIC BUJbI ACSITEIbHOCTU IO IMOJYyYEHHUIO HOBOTO 3HAHUS, €rO
WHTEpHpETalNH, TPeoOpa30BaAHUIO U MPUMEHEHUIO B YUEOHBIX CUTYaIUsIX, B TOM YHCIE TIPH
CO3/1aHUHU YYEOHBIX U COIIUAJTIbHBIX TPOEKTOB;

- (opmupoBaTh Hay4HBIM THUI MBIIUICHUS, BJAJETh HAYYHOW TEPMHUHOJOTHEMH,
KJIFOUE€BBIMH MOHSITUSIMUA U METOJAMU;

- CcTaBUTHh U (GOPMYJIMPOBATH COOCTBEHHBIC 3a/laul B 00Pa30BATCIILHON JIEATEIBHOCTH U
’KU3HEHHBIX CUTYaIUsIX;

— BBISIBIATH NPUYUHHO-CJICICTBEHHBIC CBSI3M U aKTyaJIM3UPOBaTh 3ajlady, BBIJIBHUTATh
rurnore3y e€ pemieHusl, HaXOJIUTh apryMEHThl IJIsl J10Ka3aTeJIbCTBA CBOUX YTBEPKICHUH,
3aJlaBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

— aHaJIW3UPOBATh MOJYYEHHBIE B XOJE€ pEIICHUs 3aJadyu pPe3yJbTaThl, KPUTHUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIJIOBUSIX;

— J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLIECHUBATh NIPUOOPETEHHBIN OIIBIT;

— OCYWIECTBIISITH IEJICHANPABICHHBINA MOUCK MEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBUS B
npodeccuoHaIbHYIO Cpey;

— yMETh T[EPeHOCUTh 3HAHUS B T[O3HABATEIbHYIO H MPAKTUYECKyl0 obiractu
JKU3HEESTEIbHOCTH;

— yYMEThb HHTErPHUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTei;

— BBIJIBUTAaTh HOBBIC HJI€W, MpeAjaraTb OpUTHHAJIbHBIE MOAXOJbl U PELICHUS; CTaBUTH
mpoOJIeMBbI U 3aJ1a9H, JOITYCKAIOIIHUE aJIbTEPHATUBHBIC PEIICHUS;

Paboma c ungpopmaueii:

— OpHUEHTHPOBATHCA B PA3IWYHBIX MCTOYHUKAX wHPopMannu (TekcTe y4ueOHOro
nmocoOusi, HAyYHO-TIONMYJISIPHON JNHUTeparype, OMOJIOTHYECKHUX CJIOBApsAX M CIPABOYHHUKAX,
KOMIBIOTEPHBIX Oa3ax AaHHBIX, B VHTEpHETE), aHAIM3UPOBaTh WH(POPMALHIO PA3ITUIHBIX
BUJIOB U (oOpM mMOpeACTaBICHUs, KPUTHYECKH OLIEHUBaThb €€ JOCTOBEPHOCTb H
HETIPOTHBOPEYHNBOCTE;

— (opMynHpoBaTh 3alpoChl U NMPUMEHSATh Pa3IWYHBIE METOJbl MPU MOUCKE U OTOOpe
Ouosiornueckoi nHpopMalmu, He0OXOIMMOM JIUIsI BBITIOJTHEHHUST YUeOHBIX 3a/1a4;

- mnpuoodperaTh OIIBIT HCIIOJIb30BAaHUS UH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYyJIbTYPY aKTHBHOTO WCIIOJIb30BAHUS  Pa3JIMIHBIX
IMOMCKOBBIX CUCTEM;

— CaMOCTOSTEJIbHO BbIOHMpPATh ONTHMAIBHYIO (OpPMYy MPEICTABICHUS OHOJIOTHYECKOU
nHdopMaum (cxemsl, rpaduKH, JUarpaMmbl, TAOIUIIBI, PUCYHKH U JIp.);

— HCHOJb30BaTh HAYYHBIH SI3bIK B KA4€CTBE CpEJICTBA HpU padboTe ¢ OMOJIOTHYECKOU
nHpopMareit: IpUMEHITh XUMHUUYECKHUE, (PU3NUecKre U MaTeMaTUYEeCKHE 3HAKU U CUMBOJIBI,
popmyinel, aGOpeBHaTypy, HOMEHKJATYpPy, HCIOJb30BaTh M NPEOOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUECKHUE CPEJICTBA HATJISIIHOCTH;

- BIaJeTh HAaBBIKAMH pacliO3HaBaHWUS H 3alIUThl WHOOpMAWH, HWHPOPMAITMOHHON
0€30IMaCHOCTH JINYHOCTH.

YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eliCTBUS
Obwenue:

— OCYMIECTBIISITh KOMMYHHUKAITUU BO BCeX cdepax KU3HH; aKTUBHO y9aCTBOBATH B JTUAJIOTE
WM JIUCKYCCUU IO CYIIECTBY OOCyXaaeMoil TeMmbl (YMEHHE 3a/laBaTh BOMPOCHI, BBHICKA3bIBATh
CY)KIICHHSI OTHOCHUTEIHHO BBINIOJTHEHUS TIpeilaraeéMol 3ajJadyd, YyYHTBIBAaTh HMHTEPECH U
COTJIACOBAHHOCTH MO3ULIUN JPYTUX YYACTHUKOB JIUAJIOTa WM IUCKYCCUN);

- pacro3HaBaTh HEBEpOAIbHBIE CpPEJCTBA OOIICHUS, IMMOHUMATh 3HAYCHUE COIUAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYaIlui; yMETh CMAr4aTh KOH(QIUKTH U
BECTH IIEPETOBOPHI;

— BIAJETh Pa3IMYHBIMU CIIOCOOaMHU OOIIEHMS] M B3aUMOJICUCTBUS;, MOHUMAaTh HaMEpPEHUS
IPYTUX JIOJICH, MPOSIBIATH YBAXXKUTEJIbHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOU (popme
(hopMyIHpOBaTH CBOM BO3PAYKEHHS;



- pa3BEPHYTO U JIOTMYHO M3J1araTb CBOIO TOYKY 3PEHUSI C MCIIOJIb30BAHMEM SI3BIKOBBIX
CpEJICTB;

Cosemecmnasn oesamenbHOCHb:

- TIOHUMAaTh U HCHOJB30BaTh MPEUMYIIECTBA KOMAHAHON M MHIMBHUAYyalbHOW pabOTHI MpH
penieHnn GMOJIOTHYECKON MPoOIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS T'PYIIIOBBIX
(hopM B3auMOJICHCTBUS TIPU PELICHUHU y4eOHOM 3a1a4u;

- BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JEUCTBUH C y4ETOM OOIIMX HHTEPECOB H
BO3MOHOCTEH Ka)K10r0 4JIeHa KOJUIEKTUBA;

- TIpPUHUMATh 1L€Jb COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH M KOOPJAMHUPOBATH
JEUCTBUA 1O €€ NJOCTUKEHUIO: COCTABIIATH IUIAH JIEMCTBUM, pacpeAesaTh POIU C YYETOM MHEHUM
YYaCTHUKOB, OOCYK/JIaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

— OLIEHMBaTh KauyeCcTBO CBOETO BKJIAJa M BKJIaJa Ka)XIOTO YyYacTHHKA KOMaHIbl B OOIIWA
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

— §peajaratb HOBBIE NMPOEKThI, OLEHUBATh UAEU C IO3UMLUHMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

— OCYUIECTBIIATh MO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PA3JIMYHBIX CUTYyalHUsX,
MPOSIBIISAATH TBOPYECTBO U BOOOPaKEHHE, OBITh MHUITMATUBHBIM.

YHuBepcaibHble peryJaiTUBHbIE 1eHCTBUS
Camoopeanuzayus:

- HCHOJIb30BaTh OWOJIOTUYECKUE 3HAHUS ISl BBIABICHHUS TMPOOJIEM M HUX pEHICHUS B
YKU3HEHHBIX U YU€OHBIX CUTYyalUsIX;

— BBIOMpaTh HA OCHOBE OMOJIOTHMYECKUX 3HAHUM 1I€JIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX U IOCTYHNKAaX IO OTHOLIEHWIO K >KUBOW IPUPOJIE, CBOEMY 30POBBIO M 3/10POBBIO
OKPY’KaroII1X;

— CaMOCTOSITEJIbHO OCYIIECTBIISTh IO3HABATEJIbHYIO AEATEIbHOCTb, BBIABISATH IIPOOJIEMBI,
CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOM JIE€SITENBHOCTH U
YKU3HEHHBIX CUTYyallUsIX;

— CaMOCTOSITE€JIbHO COCTaBJIAThH IJIAaH PEIICHUs MPoOJIeMbl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOYTEHUI;

— J1aBaTh OLICHKY HOBBIM CHUTYAaIUsM;

- pacmMpsTh paMKU Y4eOHOTro IpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTECHUM;

— JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PElLICHNUE;

— OLIEHUBATh NPUOOPETEHHBIN ONBIT;

— Ccroco6cTBOBaTh (HYOPMUPOBAHUIO U MPOSBICHUIO MIUPOKON 3PYIULIUMA B Pa3HbIX 00JIaCTAX
3HaHMM, NOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

Camokonmponw:

- JlaBaTh OLIEHKY HOBBIM CHUTyalllsIM, BHOCUTb KOPPEKTHUBBI B JI€STEIbHOCTh, OLEHUBATHh
COOTBETCTBUE PE3YJIbTATOB LIEISM;

— BJIQJE€Th HABbIKAMU MMO3HABATEJbHOM pedIeKCHU KaK OCO3HAHMUSI COBEPIIAEMBIX IEeUCTBUM
Y MBICIIUTENIBHBIX MPOIECCOB, UX PE3YyJbTAaTOB U OCHOBAHUI; UCIOIb30BATh MPUEMBI pedIeKCHI
JUJIS1 OLIEHKU CUTYyalluH, BEIOOpA BEPHOT'O PELICHUS;

— YMETb OLIEHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS 10 UX CHUKEHUIO;

- TMPUHUMATh MOTHUBBI U apPITyMEHTHI IPYTUX IPHU aHAJIN3€ PE3yJIbTaTOB JI€SITEIbHOCTH;
Ilpunamue ceoa u opyaux:

- TIpUHUMATh ceOsi, MIOHUMas CBOM HEJIOCTAaTKU U JTIOCTOMHCTBA;

— IIPUHUMAaTbhb MOTHUBBI U apTryMEHTHI APYTUX IIPU aHAJIM3E PE3YIbTATOB AEITEIBbHOCTH;

— TIIpU3HaBaTh CBOE IIPABO M MPaBO JIPYTHUX Ha OIIUOKU;

— pa3BHUBaTh CIOCOOHOCTH MOHUMATh MHUP C MO3UIINHU JPYTrOro 4YeJIOBeKa.

NPEIMETHBIE PE3YJIbTATHI
[IpeametHbie pe3ynbrarhl ocBoeHusi nporpamMmbl I'OC COO mo Ouomornn Ha 06a30BOM
YPOBHE BKIIIOUAIOT crielupuueckue A yueOHoro npenmMeta «buonorusy Hay4dHbIe 3HAHUS, YMEHUS U
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CTIOCOOBI JACWCTBUI MO OCBOCHUIO, MHTEPIPETALIMN U MPEOOPa30BaHUIO 3HAHUN, BUBI 1ESTEIBHOCTH
10 MOJIYYEHHUIO0 HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUN B PA3IMUHBIX YUEOHBIX CUTYalMsIX, a TAKXKE B
peabHBIX KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C OMOJIOTHEH.

B mpouecce u3yuenus kypca 61oa0rusi 6a30Boro ypoBHs 00y4aroUIuiicss HAyYUTCS:

- c(hOpMHPOBAHHOCTh 3HAaHUH O MeCTe M pPOJM OHOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCHMCKHUX M 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OuoI0ruK; QYHKIMOHAIBHON TPAMOTHOCTH YeJIOBEKa JJIs PEILCHUs )KU3HEHHbBIX 3a/1a4;

— yYMEHHE DAaCKpBIBATh COJEp)KaHHE OMOJIOTMYECKUX TEPMUHOB M TOHSTHIA: >KHU3Hb, KIIETKa,
opraHusM; Metabonu3M (0OOMEH BEIIEeCTB W IPEBPAICHHE SHEPTHH), TOMEOCTa3 (CcaMOperyssius),
YPOBHEBasi OpraHU3aLUsl )KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PENPOLYKIINS), HACIECACTBEHHOCTb,
W3MEHUYUBOCTb, POCT W pa3BUTHUE, BHUJ, MONYJALUsA, TE€HO(POHI, HBOJIOLHUSA, JBIXKYIIUE CHUJIIbI
(axTopbl) 3BOMIOLMH, MPUCIOCOOICHHOCTh OPraHW3MOB, BHI000pa30BaHUE, HKOJIOTUYECKUE
(bakTopbl, SKOCHUCTEMa, MPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI, LIEMH MUTAHMS, DKOJIOTHYECKAs
nupammia, OnoreoreHos, orocepa;

- yMEHHE u3JlaraTb OHOJOTUYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas, MYyTallMOHHa,
[EHTpaJbHAs JIOTMa MOJIEKYJIIpHOU Owosoruu), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBuoBa)
U ydeHHus (0 LEHTpax MHOrooOpa3us U MPOUCXOXKACHUSA KyabTypHbIX pactenuir H. WM. BaBuiiosa),
OTIPEIeNIATh TPAHHIIBI MX MTPUMEHHUMOCTH K JKUBBIM CHUCTeMaM, (dBosounonHas teopus Y. [lapBuHa,
CHUHTETHYECKasi TEOPUS IBOJIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobiiieBoro cxoactsa K. M. bapa,
Yyepe0BaHMs TJIABHBIX HampaBlieHWi u myteit 3Bomonuu A. H. CeBeprioBa, ydaenust o 6uocdepe B. U.
Bepnazckoro), onpenensTe TpaHUIbl UX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

— yMEHHE BJIQJICTh METOAAMH HAYYHOTO TIO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U OTICAHUE JKUBBIX
CHUCTEM, IPOLIECCOB U SBJICHUIN; OpraHu3alus U MPOBEIEHHE OMOJIOIHMYECKOTO HKCIEPUMEHTA,
BBIJIBKCHUE THUIIOTE3bI; BBISBICHUE 3aBUCUMOCTH MEXAY MCCIEeIyeMbIMH BEITHYMHAMH, OOBSICHEHUE
MOJTyYEHHBIX PE3Yy/IbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUI M 3aKOHOB; YMEHHE JIeNaTh
BBIBOJIbl HA OCHOBAHHMHU TOJTYYECHHBIX PE3yJbTaTOB;

— YMEHHE BBLIEIATH CYLIECTBEHHbIE NPU3HAKU BHUPYCOB, KIETOK IPOKAPHOT M HYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTaHW3MOB; OCOOCHHOCTH TIIPOILIECCOB: OOMEHa BEIIECTB M
IpeBpallleH!s] PHEPrUu B KJETKe, (OTOCHHTE3a, IUIACTMYECKOIO0 M HHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHUTO3a, Mei03a, OIUIOAOTBOPEHHS, PAa3MHOXKCHUS, WHAWBUAYAILHOTO pa3BUTHUS
opraHusMa (OHTOT€He3);

—~ yYMEHHE BBIIENATH CYIIECTBEHHBIE NMPU3HAKH CTPOSHHUS OHMOJOTHYECKHX OOBEKTOB: BHUJIOB,
MOMYJISALUHI, MPOAYILIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOr€OeHO30B U IKOCUCTEM; OCOOEHHOCTH
MPOIIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHI00Opa3OBaHMS,
IIPUCIIOCOOJIEHHOCTH OPTaHMU3MOB, JEHUCTBHS 3KOJOIMUYECKHX (DAaKTOpOB Ha OpraHu3Mbl, IepeHoca
BEIIECTB W IIOTOKA JHEPTHMH B DIKOCHUCTEMaX, AHTPOIOTCHHBIX W3MEHEHHH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX ITUKIOB B Ouocdepe;

- yMEHHE TPHUMEHATh TOJYYCHHBIC 3HAHUS ISl OOBSCHEHHS OHMOJIOTHYECKHX IIPOIECCOB M
SABJICHUM, JUISI TMPUHATHS MPAKTUYECKUX PELICHUH B IMOBCETHEBHON JXU3HHM C LENbI0 OOECleYeHUs
0€30MacCHOCTH CBOETO 370POBbSl M 3/10POBbS OKPYXAIOIMIMX JIIOEH, COONIOJEHNUS HOPM I'PaMOTHOTO
MOBEJCHUSI B OKpY)Kalolled NpUPOAHOM cpene; MOHMMaHUE HEOOXOIUMOCTH HCIIOJIb30BaHUS
TOCTIDKEHUI COBPEMEHHOM OMOJIOTHH M OMOTEXHOJIOTHH TS PAIIMOHAIIFHOTO TIPUPO/IOTIONH30BAHUS;

— yYMEHHE pelaTh 3JeMEeHTapHbIe TeHETHUECKUE 331a4l Ha MOHO- U JJUTHOPUIHOE CKpEIlMBaHHE,
CIICTITICHHOE HACJIEJIOBAaHUE; COCTABISATH CXEMBl MOHOTHOPHIHOTO CKPEIIUBAHUS UTS MPEICKa3aHUs
HaclleZI0BaHMsI IPU3HAKOB Y OPraHNU3MOB;

- yMEHHE pelIaTh dJIEMEHTapHbIe OMOJIOTHYECKUE 3a/1a49H, COCTABIISITh CXEMBI TIEPEHOCA BEIECTB
Y DHEPTUM B SKOcHcTeMax (L€ MUTaHHS);

— yMEHHE BBINOJIHATH Ja00paTOpHbIE U MpaKTUUYEeCKHe padoThl, COONMIOAATH MpaBuiIa Mpu padboTte
C y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

- yMEHHE KPUTUYECKH OIeHHBaTh M HMHTEPIPETUPOBATh HH(OpPMALMIO OHOIOrHYECKOTrO
COJIepKaHusl, BKIIIOYAIOIIYIO TCEBJOHAYYHbIE 3HAHUS W3 Pa3aHuHbIX MCTOYHHMKOB (CMMU, Hay4HO-
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MOTYJISIPHBIE MaTepPHaIbl); STHUECKUE ACTIEKThl COBPEMEHHBIX MCCIIEJOBAHUHN B OMOJIOTUH, METUIIMHE,
OMOTEXHOJIOTHH;  pacCMaTpuUBaTh TIJIO0AJbHBIE SKOJOTMYECKHE MPOOJIEMBI  COBPEMEHHOCTH,
(bopMHpOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO TIO3ULIUIO;

- YMEHHE CcO03/1aBaThb COOCTBEHHbIE IUCBMEHHBIE M YCTHBIE COOOWIeHHUs, 0000Imas
OMOJIOTUYECKYI0 MH(POPMALIMIO U3 HECKOJBKUX HMCTOYHHKOB, IPAMOTHO HCIOJB30BATH MOHATUHHBIN
armapaT OMOJIOTHH.

COJIEP)KAHUE YUYEBHOI'O ITIPEJIMET A«BHOJIOT'USI» (A30BbI YPOBEHB)
Tema 1. Brnosorus kak Hayka

buonorus kak Hayka. CBs3p Ouonoruu c OOLIECTBEHHBIMH, TEXHMUECKUMH H APYTUMHU
€CTECTBCHHBIMU Haykamu, (uimocodueii, 3TUKOH, dSCTeTHMKOW M TmpaBoM. Ponbs Ouonoruu B
(hopMUPOBaHUM COBPEMEHHOI Hay4HOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

Metoapl MO3HAHUSA >KUBOW TpUPOIbl (HAOIIOAEHUE, SKCIIEPHUMEHT, ONMCaHHe, HW3MEpEHHUE,
KkiaccuduKalus, MoJIeTUPOBaHHE, CTaTUCTUUYECKass 00paboTKa JaHHBIX).

Tema 2. ’KuBble cMCTEMbI M UX OPraHU3AUSA

Kusble cuctembl (OMOCUCTEMBI) KaK MpPeAMET U3ydeHus omosoruu. OTINYNE )KUBBIX CUCTEM
OT HEOPraHUYECKOW MPUPOIBI.

CaoiicTBa 6uocHucTeM U UX pa3HOOOpas3wme. YPOBHU OpraHU3aluu OMOCHUCTEM: MOJICKYISPHBIH,
KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBbIH, HOMYJISILIMOHHO-BU/IOBOIA, 9KOCHUCTEMHBIH
(OmoreoneHOTHYECKHUHT ), OMOCEPHBIH.

Tema 3. XuMHuYecKHUii cOCTaB U CTPOEHHE KJIETKH

XUMHUECKUH COCTaB KJIETKH. XHMMUYECKHE 3JIEMEHTBI: MaKpO3JIEMEHThbl, MHKpPO3JIEMEHTHI.
Boga n MuHepasibHbIE BEIIECTBA.

OyHKIMY BOJBI 1 MUHEPAJIbHBIX BeleCTB B KieTke. [logaepxanne ocMoTrueckoro 6anaHca.

benku. CocTtaB u cTpoeHue 0enkoB. AMMHOKHUCIOTHI — MOHOMEpBI OenkoB. HezameHumeble u
3aMEHUMbIE AMUHOKHCIOTHl. AMMHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKOBOH MOJIEKYIIbI
(mepBuUYHasi, BTOpUYHAs, TPETHUYHAs U YETBEPTHYHAS CTPYKTypa). XMMUYECKHE CBOWCTBA OEIKOB.
buonornueckue pyHKINN OEIKOB.

®epMeHThl — Ouosiornyeckue katanusatopbl. CTpoeHue QepMeHTa: aKTHBHBIM IEHTP,
cyoctparHas crenuduunocts. Kodepmentsl. Buramunsl. OTinnunst (epMEHTOB OT HEOPraHUYECKUX
KaTaJn3aTopoB.

VYraeBoJpl: MOHOcaxapubl (IVIOKO3a, pubo3a W Je30Kkcupubo03a), Iucaxapuibl (caxaposa,
JIAKTO03a) U MoJIncaxapubl (Kpaxmai, TIIMKOTreH, LelToa03a). buonornueckue GyHKIMN yriieBOJ0OB.

Jlunuasl: Tpurnunepuasl, Gocoaunuasl, crepouasl. I'uapodunbHo-ruapodoOHbIE cBOCTBA.
buonoruueckue ¢ynkunn naunuaoB. CpaBHEHHME YIJIEBOJOB, OEIKOB U JIMIUIOB KaK HMCTOYHUKOB
JHEPTrUH.

Hyxneunnoseie kucnotel: JITHK n PHK. HykmeoTtunbpl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u gpynkiun JIHK. Crpoenue u pynkunu PHK. Bunet PHK. AT®: crpoenue u pyHkuuu.
[{uronoruss — Hayka o kiuerke. KierouHas Teopuss — mnpuMep B3aWUMOACHCTBHS HAEH M

(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHHSI KIIETKH.

Knerka kak nenoctHas kuBasi cucrema. OOmIMe NpU3HAKU KJIETOK: 3aMKHYyTas Hapy)KHas
MemOpaHna, monekynsl JJHK kak reneTnueckuit anmapar, cucteMa CHHTe3a OeJka.

Tunbel  KJIETOK: dyKapuoTH4eckas U mpokapuotudeckas. (OcoOEHHOCTH  CTPOCHHS
npokapuoTHueckon kieTku. Knerounas crtenka Oaxtepuil. CTpoeHHE 3yKapUOTHUYECKOW KIETKH.
OCHOBHBIE OTJINYHUS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KIETOYHAs CTEHKAa, TIUKOKAIMKC, HUX (QYHKIHU.
[Inazmatnueckass MemOpana, e€ cBoiictBa u ¢QyHKuuu. Ilurommasma u e€ OpraHOW[BI.
OnnomemOpanusle opranougsl kietku: OIIC, ammapar ['ombmxu, nmzocomsl. IlomyaBToHOMHBIE
OpPraHoubl KJIETKU: MUTOXOHJPHH, IUIACTUABL. [IponcxokaeHue MHUTOXOHApPUN M ILIACTHA. Buasl
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mwiactug. HemeMOpaHHbIe OpraHOUIBI KJIETKU: pUOOCOMBI, KIIETOYHBIN IIEHTp, IEHTPUOJIU, PECHUYKH,
KryTuUKU. OyHKIUN OPraHouA0B KIIETKU. BKirtoueHus!.
SAnpo— perynaropuslid 1eHTp kieTku. CTpoeHue sapa: sipepHas 000JI0uYKa, KapuoriazMma,
XPOMAaTHH, SIPIIIKO. XPOMOCOMBI.
TpaHCcopT BELIECTB B KIIETKE.
Jemoncmpayuu
CrpoeHue 3yKapuOTHYECKON KIIETKH.
CtpoeHue >KMBOTHOM KJIETKH.
CrtpoeHue pacTUTENbHON KIETKH.
CtpoeHne mpoKapuOTHYECKOU KIETKH.
CrpoeHue sapa KIETKH.
Oobopyoosanue
CBETOBOM MUKPOCKOII.
MUKpOTpenapaTbl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPHATbHBIX KIETOK.
Ilpakmuueckue padomut
1. 3y4eHue CTpoeHHs KIETOK PACTEHUH, JKUBOTHBIX M OAKTEPHii 1101 MUKPOCKOIIOM U MX OMHCAHHUE.
Jemoncmpayuu
@DopMbl Pa3MHOKEHUSI OPTaHU3MOB.
JIBOMHOE OIJIONOTBOPEHUE Y IBETKOBBIX PACTCHUM.
BereratuBHOe pa3sMHOKEHUE PACTCHHIA.
Jlenenue kieTku OakTepuil.
Muros3.
Melios.
[Ipsimoe u HenpsAMOe pa3BUTHE.
Oobopyoosanue
MHUKPOCKOII.
MUKpOTpenapaThl KIETOK KOpEeIIKa JyKa.
Ilpakmuueckue padomut
1. HabGmroneHne MuTO32a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnaparax.

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH

OOMeH BelecTB, WIM METab0IM3M. ACCUMHMIIALMS (ITACTHYSCKUA OOMEH) M JTUCCUMMIISAIINS
(oHepreruyeckuii OOMEH)— JIB€ CTOPOHBI €IMHOTO TMpolecca MeTrabonmu3ma. Ponb 3akoHOB
COXpaHEHMs BEIIECTB M SHEPTMH B TOHUMaHUU METa0oI13Ma.

Tunsl oOMeHa BeliecTB: aBTOTPO(HBIN U rerepoTpodHbIil. Ponb hepMeHTOB B 0OMEHE BEIIECTB
U IIPEBPAIIICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas (a3l ¢GoTocuHTe3a. Peakmum QoTocuHTE3A.
D¢ dextuBHOCTE (oTOCHHTE3a. 3HaueHHE (OTOCHHTE3a AJS JKU3HUM Ha 3emise. BiusHue ycnoBuit
cpenbl Ha GOTOCUHTE3 M CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUIN

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepun. 3HaYeHHe XeMOCUHTE3a JIIsl )KU3HU Ha 3eMIie.

OHepretuyeckuil oOMeH B KieTKe. PaciieruieHue BeliecTB, BbIIEICHHE U aKKyMYJIHPOBaHUE
SHEpruu B KJETKe. DTambl sHepreTuueckoro oomena. 'mukonus. bpoxenue u ero Buabl. Kucinopoanoe
OKHUCJIEHWE, WM KieTouyHoe AbixaHue. OxucnurenbHoe ¢GocpopunnupoBanue. IHPeKTUBHOCTH
HHEPreTUYecKOro ooMeHa.

Peakuun wmarpuuHoro cuHte3a. [enerndeckas wuHopmamus u JHK. Peanuzauus
TeHEeTHYeCKO MH(popManMu B KieTke. ['eHeTHMYeckuil KoJ M ero cBoWcTBa. TpaHCKpUNLUsS —
matpuuHblii cuHte3 PHK. Tpancnsuus — Ouocunres Oenka. Otansl TpaHcisuuu. Koauposanue
aMMHOKUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Hexnerounsie ¢popmsel xku3Hu — BUpychl. McTopusi otkpeitus BupycoB (/.M. VBaHOBCKUiN).
OcCoOEHHOCTH CTPOCHUS U KU3HEHHBINH UK BUPYcoB. bakrepuodaru. bonesnu pacreHuii, Ku-BOTHBIX
W YeJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHo-nmedummra dyenoseka (BHUY) — Bo3Oynurtens

13



CIIMda. OOparHasi TpaHCKpWIILUS, peBepTa3a W HHTerpasa. llpodunakThka pacmpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHUH.

Tema 5. PasMHoKeHUe U MHANBHIYAJIbHOE PAa3BUTHE OPTaHU3MOB

Knerounslii 0WKI, WIM >KU3HEHHBIA LUK KieTku. Murtepdaza m wmwmro3. Ilpoueccsl,
nporekatomue B uHTepdaze. Permmukamus — peaknus matpuanoro cunre3a JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN HA00p — KapUOTHIL. [IUTUIOMIHBIN U TallJIOUTHBI XPOMOCOMHBIC HA0OPHI.
Xpomatuasl. L{uTonornueckue OCHOBbI PA3MHOKEHUS 1 MHAMBUIYAJIbHOTO PAa3BUTHUSL OPTaHU3MOB.

Jenenune kinetkn — muto3. Craaun murosa. Ilpoueccsl, npoucxonsiuie Ha pa3sHbIX CTaIUAX
MHUTO3a. brosornueckuii cMbICa MUTO3A.

[Tporpammupyemasi rudeib KIETKH — arornTo3.

@opMbl Pa3MHOXKEHUS OPraHU3MOB: OECrojioe U MoJioBoe. Buabl 6ecrnonoro pa3MHOXKEHHUS:
JeTICHHE HaJBOE, IOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BETETaTUBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE /ISl CEIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECTI0I0ro.

Meiio3. Craaum wmeiiosa. Ilpoieccel, mpoucxondiiue Ha cTagusx Menosza. IloBenenue
XpoMocoM B Meno3e. KpoccuHrosep. bronorndecknii CMbICI U 3HAYEHUE Me03a.

["amerorenes — mporecc 0O0pa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX. [lOJOBBIE >KeNe3bl:
CeMEHHUKM M su4yHHKH. OOpa3oBaHHWE W pa3BUTHE IMOJIOBBIX KIETOK — TaMeT (CHepMaTO30H,
SHIIeKJIeTKAa) — crepMarorenes3 u ooreHe3. OCOOEHHOCTH CTPOCHHMSI SIMIIEKJIETOK U CIEpMAaTO30UIO0B.
OnnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BuTuEe (OHTOTEHE3). DMOpHOHAIbHOE pa3BUTHE (IMOpUOTeHe3). DTarbl
SMOPHOHAIILHOTO PA3BUTHS y TO3BOHOYHBIX JKHBOTHBIX: IPOOJEHHE, TacTPYJSALHUs, OPraHOTeHEs.
[ToctomMOpuoHanbHOE pa3BUTHE. THIBI MOCTAIMOPUOHAIBHOTO PAa3BUTHUS: MPSMOE, HEMpsIMoe
(inynHOYHOE). BrusHMe cpeasl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIE BbI3BIBATH
BPOKIEHHBIE YPOJCTBA.

Poct u pasButue pacrenuil. OHTOreHe3 IBETKOBOIO PACTEHMs: CTPOCHHME CEMEHH, CTaIuu
pa3BUTHSL.

Jemoncmpayuu

@OopMBbI pa3MHOXKEHHS] OPTaHU3MOB.

JIBOMHOE OIJIOOTBOPEHUE Y IIBETKOBBIX PACTCHUM.
BereratuBHOE pa3sMHOKEHUE PACTCHUIA.

Jlenenue kieTku OakTepuil.

Muros.

Melios.

[Ipsimoe u HEnpsAMOE pa3BUTHE.

Oobopyoosanue

Muxkpockor.

Mukponpenapathl KJIETOK KOpEIIKa JTyKa.
Ilpakmuueckue padomut

1. HabmoieHne MUTO3a B KJIETKaX KOHUMKA KOpEIlIKa JyKa Ha TOTOBBIX MUKpOIIpernapaTax.

Tema 6. HacjieACTBEHHOCTh M HK3MEHYUBOCTH OPraHU3MOB

[Tpenmer u 3amaun reHeTuku. VicTopust pa3BUTHS T€HETUKH. Pob UTONOTHN U SMOPHUOJIOTUI
B CTAaHOBJICHMM T€HETUKU. Bkiax poccuiickux U 3apyOeKHBIX YUEHBIX B pa3BUTHE F€HETHKH. MeTo bl
TeHEeTUKU (THOPHIIONOTHYECKUH, LUTOTCHETUUYECKUH, MOJIEKYJIsIpHO-TeHeTHueckuil). OCHOBHBIE
reHeTUYEeCKUe TOHATHS. [ 'eHeTnueckasi CHMBOJIMKA, UCIIOIb3yeMasl B CXeMaX CKpEelIUBaHHM.

3aKOHOMEPHOCTH HaclieJIoBaHMsI NMPU3HAKOB, ycTaHOBJIEeHHbIe I'. Menaenem. MoHnorubpuanoe
CKpeIllMBaHHEe. 3aKOH €IuHO0-00pa3us THOPHUIIOB IMEpPBOro MOKoJieHUs. [IpaBUIO JTOMUHUPOBaHUS.
3aKoH paclleIIeHHs] PU3HaKoB. [ 'unore3a unctorsl ramet. [loHOE 1 HETOIHOE JOMUHUPOBAHUE.
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JurubpuaHoe  CKpelIMBaHME.  3aKOH  HE3aBHCHMOTO  HACJEJOBAaHHS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JMTHOPUAHOIO  CKpEIIMBaHUS. AHaJIM3UpYOLIEe CKpeLIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS IS OTIPE/ICICHUS TEHOTUIIA OCOOH.

CueruieHHoe HacnenoBaHue npusHako. Pabora T. Moprana no cuernieHHOMY Haciel0BaHHIO
reHoB. HapymieHue clerieHus TeHOB B pe3yJibTaTe KpOCCUHIOBEpa.

XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. | eHETUUeCKHE KapThl.

I'eneruka mona. XpOMOCOMHOE OIIPEAEICHUE I0jJa. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'oMorameTHsbI€ U reTeporaMeTHbIE OpraHnu3Msl. HacnenoBanne npu3HaKoB, CHEIVICHHBIX € IIOJIOM.

N3meHunBOCTh. Buabl M3MEHUMBOCTH: HEHACIIECACTBEHHAs: M HacieAcTBeHHasd. Ponb cpensl B
HEHACJEeJCTBEHHON  W3MEHYMBOCTH.  XapakTepUCTHKAa  MOJU(PHUKALMOHHON  M3MEHYMBOCTH.
BapuanvoHHbI psn M BapuauMoHHas Kpuas. Hopma peakuuum mnpusHaka. KonudecTBeHHBIE U
KayeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, WiauM TeHOTUIIMYECKas, W3MEHYMBOCTb. KomOMHATHMBHAs WM3MEHYHUBOCTD.
Meiio3 1 11010BO# MpoLecc — OCHOBa KOMOMHATUBHOW M3MEHUYMBOCTU. MyTallMOHHAs M3MEHUYHUBOCTb.
Knaccudpukanus myranuii: reHHble, XpOMOCOMHBIE, T'€HOMHbIE. YacToTa M NPUYMHBI MYTALUM.
MyrareHHble (GakTopbl. 3aKOH TOMOJOIMYECKMX psJIOB B HacleICTBEHHOM wu3MeHuuBoctd H.U.
Basuiosa.

BHesepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTD.

I'eneruka wuyenoBeka. Kapuorun dyenmoBexka. OCHOBHBIE METOABl TE€HETUKH YEJIOBEKA:
reHeaJIOTHYEeCKU, OJIM3HELOBbIH, IMTOreHETUYECKUM, OMOXMMUYECKUH, MOJIEKYIIPHO-TEHETUYECKUI.
CoBpeMeHHOE ONpeIeIeHUE TeHOTHUINA: MOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM
yuciae c¢ nomompto [II[P-ananuza. HacneactBenHble 3a0oyieBaHMs 4elOBEKa: TIEHHbIE OOJIE3HH,
00JIe3HH C HACIEICTBEHHOM MPEapacloOKEeHHOCTbIO, XPOMOCOMHBIE Oose3nn. ComMaTHYecKHe M
reHepatuBHbele MyTtanuu. CtBosioBble KiIeTKU. [IpuHImne! 310poBoro obpasa >KU3HU, AMArHOCTHUKH,
NpoWIAKTUKA M JIEYCHUS TeHETHYeCKHUX Oose3Held. Menuko-TeHeTHYecKoe KOHCYJIBTHPOBAaHUE.
3HayeHWe MEAMLMHCKOW TeHETUKH B MPEeNOTBpAIlEeHMH M JICYEHUM TeHETHYECKHX 3a00JeBaHUM
YEJI0BEKa.

Jemoncmpayuu

Monoru0puaHoe CKpeluBaHue U ero IUTOreHeTHYeCcKasi OCHOBA.
3aKOH pacILEIUIEHHs] U €r0 HUTOT€HETUYECKAsl OCHOBA.

3aKOH YUCTOTHI FaMeT.

JIurnbpuiHoe CKpelBaHme.

[uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPELIUBAHUS.
B3anMozencTere ajulebHbIX TEHOB.

By '3MEeHUNBOCTH.

MoaudukanoHHas U3MEHYNBOCTb.

I'eneTnka rpynmn KpoBu.

MyranuonHast “3MEHUYUBOCTb.

Ilpakmuueckue pabomoi

1. Pemenne reHeTHUECKUX 33]a4 HA MOHOTHOPUIHOE U AUTHOPHIHOE CKPELIBAHUE.

Tema 7. Cesexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuusi Kak Hayka M MpOLECC. 3apOXkKIACHUE CEJNEKIMU U JoMecTukanusa. Yuenue H.UA.
BaBumoBa o0 TIleHTpax MPOHWCXOXKIACHUS ¢ MHOTOOOpa3usi KyJIbTypHBIX pacTteHuit. ILleHTpsl
MPOUCXOKACHUA JOMAIIHUX XHUBOTHBIX. COpT, nmopoaa, miTaMMm.

CoBpeMEeHHBIE METOMABl CENEeKIUU. MacCOoBBIA W HMHIWBUIYaJbHBIA OTOOPHI B CENEKIIMH
pacTeHnii M KHUBOTHBIX. OlLleHKa 3KCTepbepa. BIM3KOpOICTBEHHOE CKpelMBaHHEe — HWHOPHUAMHT.
Uucras nuaus. CkpeniyBaHUe YUCTHIX JUHHMA. ['ereposuc, wiu rubpupHas cuina. HeponcTBeHHOe
cKkpenuBanne — ayropuauHar. Otnanéanas rudpuan3anus u e€ ycnexu. VICKyCcCTBEHHBIN MyTareHes u
MOJIYYCHHUC IMOJIUIIONIOB. I[OCTI/I)KGHI/DI CCJICKIINU paCTeHI/Iﬁ, JKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak oOTpacib NPOU3BOACTBA. ['€HHas WHXKEHepUs. OTambl CO3JaHUS
pexombunanTHOU JIHK 1 Tpancrennsix oprannsMoB. Kierounas nnxenepus. Kierounsie KyiabTyphl.
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MUuKpOKJIOHATBHOE pa3MHOKEHHE pacTeHuM. KionupoBanue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO03SICTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKUE U dTHYeckue npodiembl. [MO — renetnuecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI.

Jemoncmpayuu

I'epOapuii cebCKOX03SUCTBEHHBIX PACTCHHUM.

Tema 8.DBoTIOLHOHHAA OHOJIOTUA

[TpennocbuiKu BO3SHUKHOBEHMSI SBOJIIOLIMOHHON T€OpUU. DBOJIIOLIMOHHAS TEOpUS U €€ MECTO B
6uosorun. BiusHue 3BOIIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CuzerenbcrBa 3BosoIMU. [laneoHToNOrNYECKHE: 1OCIIEOBATEILHOCTD MOSIBICHNUS BHUJOB B
MaJI€OHTOJIOTUYECKON JIeTONHCH, Nepexoanbie ¢opMbl. buoreorpaduueckue: cXOACTBO U paziuyuue
¢dayH 1 (I0p MATEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJICTBA M paziuuus SMOPHOHOB pAa3HBIX BHJIOB IMO3BOHOYHBIX.
CpaBHHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTUYHBIC, PyJAUMEHTApPHbIE OPTaHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJICTBO  MEXaHM3MOB  HACIEACTBEHHOCTM U  OCHOBHBIX
MeTab0IMUECKUX MyTel Y BCeX OPraHUu3MOB.

OpomononHas teopus Y. lapsuna. [Ipeanocsuiku BOSHUKHOBEHMS JapBUHU3MA. [[BrKyIne
CWJIbI IBOJIIOLIMM BHUOB 10 JlapBUHY (M30BITOUHOE PAa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas I3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosmonuu (CTD) u e€ 0oCHOBHbBIE MOJI0KEHUS.

Muxkpososmtonus. [Tonynsius Kak equHUIA BHIA U SBOJTIOIUH.

JBroxymnme cuibl (GakTophl) IBOJIONHWMA BUIAOB B TpHPOAE. MYyTAIMOHHBIM IPOLECC H
KOMOMHATUBHAsI U3MEHUMBOCTb. [lonmysIinoHHbIe BOJIHBI U Apeiid reHoB. M3omsauus u Murparus.

EcrecTBenHbI 0TOOp — HampapisAtomuid GpaxTop 3BoonUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yiabTaT 3BOMOIMU. [Ipumepsl mpucnocoOaeHuit y
OpraHu3MoB. ApoMOp(O3bI U UAHO-AJAITAIIUH.

Bun wu BumooOpazoBanme. Kputepuum Buma. OcHOBHblE (QOpMBI BHUI000pPa30BaAHUSA:
reorpauyeckoe, 3K0JI0rM4ecKoe.

MakposBomorus.  Dopmbl  3Bomrouuu:  pumeTHUeckas, IUBEPreHTHas, KOHBEpreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHne OT HeCNEUUaTU3UPOBAHHBIX IpenkoB. [Iporpeccupyromas cnenuamn3amms.
AnanTuBHas paauanus.

Jemoncmpayuu

®opmbl 60pHOBI 32 CYIIIECTBOBAHUE.

EctectBenHnslit 0oTOOp.

MHoroo6pasue COpToB paCTeHUI.

MHuoroo6pasue mopoJ ;kHBOTHBIX.

MyTarmorHasi U3MEHUYUBOCTb.

Bopr6a 3a cymecTBoBaHme.

[Iprcnoco0aeHHOCTh OPraHU3MOB.

I'eorpaduueckoe B11000pazoBaHueE.

DKoJI0rH4ecKoe BUI000pa3oBaHue.

Oobopyoosanue

Konnekuust HaceKOMBIX € pa3TUYHBIMU THUIIAMU OKPACKH.
Habop momoB u cemsiH.

Ilpakmuueckue pabomot

1. CpaBHeHUE BHJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHIO.

Tema 9. Bo3HuKHOBeHHe U Pa3BUTHE KU3HU HA 3eMuie

JloHayuHble MpeACTaBIEHUS O 3apOKICHHUM >KU3HH. HaydHble THMIIOTE3bl BO3HUKHOBEHMS
KU3HM Ha 3emye: abuoreHe3 M TMaHCIEpMus. XUMHYECKash SBOJIOLUSA. AOHOrCHHBIH CHHTE3
OPraHWYECKHUX BEIIECTB U3 HEOPraHMYECKUX. OJKCHEPHUMEHTAIBHOE IMOATBEPKICHHE XHUMHUYECKOMN
sBomonK. HavanmbHble 3Tambl Ouonormueckoit spomonuu. ['mmortesa PHK-mupa. dopmupoBanue
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MeOpaHHBIX CTPYKTYp Y BO3HMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM ¥ WX OBOJIOLHUSL.
®opMHUpOBaHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie 1o spam u nepuoaaMm. Karapxeit. Apxelickas u mpotepo3onckas
apel. [laneosoiickas spa ¥ €€ mepuoabl: KEMOPHHCKHA, OPIOBUKCKHUM, CHUIYPUUCKHUH, JTEBOHCKUH,
KaMEHHOYTOJIBHBIN, IEPMCKHU.

Me3zo3olickas 3pa 1 €€ nepuojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucThKa KJIMMara M Te0JIOTMYECKUX HpoueccoB. (OCHOBHBIE ATalbl 3BOJIIOLUHU
PaCTHTENHLHOTO ¥ JKUBOTHOTO MHpa. ApoMopd03bl Y pacTeHU W KUBOTHBIX. [losiBIeHHE, pacuBeT u
BBIMUpAHUE TPy )KUBBIX OPraHU3MOB.

OBorOLMS YeJIoBEKa. AHTPOIIOJIOTHS Kak HayKa. Pa3BuTHe npeacTaBiIeHU O IPOUCX0KICHUH
yenoBeka. MeToapl u3ydeHHs aHTpororese3a. (CxoacTBa M pas3iMuds 4YEIOBEKAa M KUBOTHBIX.
CucremaTHueckoe MOJ0KEHUE YEIOBEKa.

JBuxymiue cuibl (hakTopbl) aHTpororenesa. HacnencTseHHas HK3MEHYMBOCTh U €CTECTBEHHBIM
ot6op. OOEecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHHE OPYIUi TPYAa, MBIIIIICHHUE, PEYb.
Hemoncmpayuu
CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHHUS YEJIOBEKA U YEJIOBEKOOOPA3HbIX 00E3bsH.

OcCHOBHBIE MeCTa MAJCOHTOJIOTMYECKUX HAXOAOK MPEIKOB COBPEMEHHOIO 4yenoBeka. JlpeBHeime
JIIOTH.

JpeBHue nrou.

[TepBbie COBpEMEHHBIE JTFOIH.

UYenoBeueckue pachl.

Ilpakmuueckue padomut

1. U3yueHue cxo/1cTBA U pa3inyusl YeJIOBEKa U )KUBOTHBIX.

Tema 10. OpranusmMsl 1 OKpyKawIas cpeaa

DKoJorusi Kak Hayka. 3ajaud U pa3felibl SKOJOTUU. MeTo bl 3KOJIOrMUECKUX HCCIIETOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHus OpraHNU3MOB: BOJIHAS, Ha3€MHO-BO3/yIIIHAs, MMOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonorudeckue ¢akropel. Kiaccudukanus skomornyeckux (HakTOpoB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTpONoreHHbIe. J{eficTBHE 2KOIOTHYecKuX (PaKTOPOB Ha OPTaHU3MBI.

AOuoTtudeckue GpakTophl: CBET, TEMIIepaTypa, BiaxxkHocTb. Doronepuoausm. [pucnocodnenns
OpPraHM3MOB K JIEUCTBHUIO abNoTHYecKuX (hakTopoB. buonornueckrue puTMmel.

buotnueckue daxkTopbl. Bumbl OMOTHYECKHUX B3aWMOJIECHCTBUN: KOHKYPEHIUS, XUITHUYECTRO,
cumbuo3 u ero ¢opmel. [lapazuTusm, Koomepanus, MyTyalau3M, KOMMEHcCATu3M (KBapTUPAHCTBO,
HaxJeOHUYECTBO). AMEHCANM3M, HEUTpaiu3M. 3HadeHUE OHOTHYECKHUX B3aUMOJCUCTBUN IS
CYIIECTBOBAHHS OPTaHU3MOB B TIPUPOJIHBIX COOOIIIECTBAX.
Hemoncmpayuu
Kapra npupoassix 30H 3emin.
Cpensl 0OuTaHUsI OPTaHU3MOB.
doTonepuoansM.
[Tonmynsiumm.
[Iueskie nemnu.
Ilpakmuueckue pabomot
1. Iloncy€T NIOTHOCTH MOMYJISALUI pa3HbIX BUJIOB PACTCHUI.

Tema 11. CoobuiecTBa 1 IKOJIOrHYECKHE CHCTEMBI

Coo06miecTBo opranu3mMoB — OnorieHo3. CTpyKTyphl OMOIIEHO3a: BUI0BAsI, TPOCTPAHCTBEHHAS,
Tpoduueckas (muiiesas). Bunsl-gomuHanTel. CBs31 B OHOIIEHO3E.

DKoJIoTHYecKue cHucTeMbl (9kocuctembl). [loHarne o0 »dsKocucTeMe U OHOTreOoIeHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOAYIEHThI, KOHCYMEHTHI, peayleHTsl. KpyroBopor
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BEIIECTB M MOTOK PHEPTuM B 3KocucTeMe. Tpoduueckue (MHIIEBbIE) YPOBHH dKOCHCTEMBI. [InmieBsie
uenu u cetd. OCHOBHBIE IIOKa3aTead »SKOCHUCTEMbI: Ouomacca, NPOAYKIHUSA. IKOJIOTMYEcKue
NUPaMUbL:  TPONYKIHMH, YHUCICHHOCTH, Ouomaccel. CBoOWCTBa HKOCHUCTEM: YCTOHYHMBOCTb,
camoperysnus, pazsutue. Cykieccus.

[IpuposnHbIE SKOCUCTEMBI. ODKOCHCTEMBI 03€p U peK. OKOCHCTEMA XBOMHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOTeHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBL. YpOodKocucTeMbl. buonorumueckoe u
X035IIICTBEHHOE 3HAaYEHHE arpO’KOCHUCTEM U YPOOIKOCHCTEM.

BuopaznooOpaszue kak (akTop yCTOWYMBOCTH dKocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emuie.

VYuenue B.U. Bepnanckoro o Guocdepe. I'panunsi, cocraB u cTpykTypa 6mocdepst. XKupoe
BemecTBO U ero Gynkmuu. OcobeHHOCTH Ouochepsl Kak riio0aabHOW dKocHcTeMbl. J[MHaMuueckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopoTbl BemiecTB U OHOT€OXMMHUYECKHE IMKJIBI 3JIEMEHTOB (yrjiepojaa, a3oTa).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

Hemoncmpayuu

[TueBkle nemnu.

buorneno3s: coctaB u cTpyKTypa.
[Ipupoansie cooOuiecTBa.

Ilenu nuTanus.

DKoJIorHYecKasi mupamMmua.

buocdepa u yenosexk.

JKocucTeMa IHUPOKOIMCTBEHHOTO JIeca.
DKocucTemMa XBOMHOIO Jieca.

buonenos Bonoéma.

ArporneHos.

Ilpakmuueckue padomot

1. VI3y4yeHue u cpaBHEHUE OCHOBHBIX ITOKa3aTelleil SKOCHCTEM.
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TemaTn4eckoe IJIAHUPOBAHHE

TemaTuueckuii 010K,
TeMa

OcHoBHOe coiep:kaHne

OcHOBHBIE BU/bI 1€SITEJILHOCTH YUAIUXCS

Tema 1. buosiorus kak Hayka (2 4)

buonozus xax nayka.
Memoowvl noznanus
JHcueoit npupoowt (2 1)

buonorns kak Hayka. CBsizu 6uonoruu ¢
0O0IIeCTBEHHBIMHU, TEXHUYECKUMH U IPYTUMH
€CTeCTBEeHHBIMH HayKamH, (uiocodueit, peiurueii,
ATUKOH, 3CTETUKOH 1 TIpaBoM. Pois Gnonorum B
(bopMHpOBaHNH COBPEMEHHOIN HAyYHOUH KapTHHBI
mupa. Cucrema OMOOTHUECKUX HayK. MeToIbI
MTO3HAHMS KUBOW MTPHUPOIHI (HAOIIOIeHNE,
9KCIIEPUMEHT, ONIUCAaHKEe, H3MEPEHHUE, KIacCUUKAIIHS,

MOJIETUPOBAHNUE, CTATUCTHIECKAsE 00pabOTKa JaHHBIX).

PackpbiBaTh copepxaHue TEPMUHOB U IOHATHI: HAYYHOE MUPOBO33PEHHUE,
Hay4Hasi KapTHUHA MUpPa, HAYYHBIA METO/I, TUTIOTE3a, TEOPHUSI, METOIbI
HCCIIEJOBAHUS.

XapaxTeprn3oBaTh OMOIIOTHIO KaK HAyKy, €€ MEeCTO U POJIb CPEIH IPYTHX
©CTECTBECHHBIX HaYK.

[lepeuuncnare pas3nesnpl OMOJIOTHH B COOTBETCTBUU ¢ O0BEKTAMHU M3YUYCHUS.
HazpiBaTh BakHeHIE OTpacan OMOIOTHIECKUX 3HAHUN U 33/1a49H, CTOSIIIINE
nepen ouonorueit XXI B. PackpeIBaTh cofepkaHue TEPMHUHOB M TIOHSATHIA:
Hay4HBIN METOI, METOJIbI UCCIICAOBAHHSI.

XapakTepru30BaTh OCHOBHBIE METOAbI IO3HAHUS KUBOU IPUPOBL:
HaOIIOIeHNEe, YKCIIEPUMEHT, OTIHCaHue, H3MEepEeHHe, Kiaccupukams,
MOJICJIMPOBaHKE, CTATUCTUYSCKAss 00paboTKa TaHHBIX.

Tema 2. )KuBble cHCTEMBI

U uX opranm3auus (2 u)

buonozuueckue
cucmembl, HPOYeccovl U
ux uszyyernue (2 9)

JKusbie cuctembl (OMOCHCTEMBI) KaK MpeMeT
uzydeHus ouonoruu. OTINYINE JKUBBIX CHCTEM O
THEOPTraHUYECKOW NPUPOBI.

CaoiicTBa OMocucTeM U UX pazHooOpasue. Y POBHU
OpraHu3ayy OMOCUCTEM: MOJIEKYJIAPHBIH,
KJIETOYHBIN, TKAHEBbI, OPraHU3MEHHBIH,
MOMYJIAIIMOHHO-BUIOBOM, IKOCUCTEMHBIH
(buoreonieHOTHYECKHU ), OMOCHEPHBII.

PackpbIBaTh conepkaHie TEPMUHOB U MIOHATHI: CHCTEMa, OMOJIOTHYecKast
CUCTEMa, DIIEMEHTBI CUCTEMBI, CTPYKTYpa OMOCHUCTEMBI, CBOMCTBA JKUBBIX
cucTeM, 0OMEH BEIECTB, PA3MHOKEHHE, POCT, Pa3BUTHE, HACTIECTBEHHOCTD,
MU3MEHYUBOCTb, Pa3ApaXMMOCTbh, SHEPT03aBUCHMOCTD, YPOBHHU OpTraHU3aLlUH
XH3HU (OHOCHCTEM).

XapakTepru30BaTh MPUHIIUITEI OPraHU3aIluH OHOCUCTEM: OTKPBITOCTD,
BBICOKasl YIIOPSI0YSHHOCTD, CAMOPETYJISIINS, HEPAPXUIHOCTb.
[lepeuncnaTs yHUBEpCAIbHBIE CBOMCTBA )KUBOTO: €AMHCTBO XUMHYECKOTO
COCTaBa, Pa3JpakUMOCTh, IBI)KEHHE, TOMEOCTa3, POCT U pa3BUTHE,
HaCJIEICTBEHHOCTh, N3MEHYHBOCTH, 3BOJIIOIHS (IIPUCTIOCOOIEHUE K
W3MEHSIOIUMCS YCIOBUSIM).

[TpuBOINTH IPUMEPHI OMOCUCTEM PA3HOTO YPOBHS OpTraHU3AINH U
CpaBHHBATh NIPOSABJICHUA CBOWCTB KUBOT'O Ha Pa3HBIX YPOBHIX.
XapakTepHu3oBaTh OCHOBHBIE IIPOLIECCHI, TPOTEKAIOLINE B OMOCHCTEMAX:
00MEH BEIIEeCTB U NpeBpallieHue SHEPTHUH, CAMOBOCIIPOM3BEICHHE,
CaMOpETYIIALS, pa3BUTHE.

Tema 3. Xumuyeckuii cocTaB U cTpoeHue KJIeTKH (6 1)
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Xumuueckuii cocmas
knemku. Cocmaeé u
cmpoenue 6enKoe.
Depmenmat (2 1)

XHUMHUYECKHUMN COCTAaB KIICTKH. XUMHUYCCKHUE DJICMCHTHI:

MaKpO3JIEMEHThI, MUKPOdJIEMEHTHI. Bona u
MUHEpalbHbIe BenecTBa. OU3NKO-XUMUYEeCKHEe
MIPOLIECCHI, MPOTEKAIOIIUE B )KUBBIX CUCTEMAX.
@DyHKIIMM BOJIbl U MUHEPAJIBHBIX BEIIECTB B KIECTKE.
[onneprxanue ocMOTHYECKOTO OaaHca.

Benku. CoctaB 1 ctpoeHue 6emkoB. AMHHOKHCIOTHI
— MOHOMepHI OenkoB. HezaMeHnMbIe 1 3aMEHUMBbIE
aMHUHOKHCIIOTH. AMUHOKHCIIOTHBIM COCTaB. Y pOBHH
CTPYKTYpBI OETTKOBOI MOJIEKYJIbI (TIEpBUYHAS,
BTOpPHYHAS, TPETHYHASI M YETBEPTUUHASI CTPYKTYPA).
XuMHUyecKHe cBorcTBa 0enkoB. buonornyeckue
¢GyHKIIH OEIKOB.

DepMeHTBI — OHOIOTUYECKUE KaTalnu3aTopPbl.
Crtpoenue ¢pepMeHTa: aKTUBHEIN IIEHTP, CyOCTpaTHast
cneruduaHocts. Kopepmentsl. Buramuast. OTimmans
(EepMEHTOB OT HEOPTaHMYECKUX KATAIN3aTOPOB.

PackpbiBath copepikaHie TEPMHUHOB U TIOHSTHH: 3JIEMEHTHI-OMOT €HBI,
MAaKpO3JIEMEHTbI, MUKPOAJIEMEHTBI; MHHEpPAJIbHBIE BEIIECTBA, MOJICKYIIa
BOJIbI KaK JHIIOJb, BOJIOPOJHBIE CBS3U; THAPO(UIBHBIEC  THIPOPOOHEIE
BEIIECTBa, (PEPMEHTHI, aKTUBHBIN LIEHTP, CyOCTpaTHas CIeUU(UIHOCTD,
Ko(epMEeHTHI, OEIKH-aKTUBATOPHI U OCITKH-UHTHOUTOPHI, OCIIKH, ITOJTMMEPHI,
MOHOMEPBI, AMHHOKHUCIIOTHI, IETITHTHAS CBSI3b, TIOJUIIEITH, ICHATYPALIHS.
Jloka3bIBaTh €AMHCTBO IEMEHTHOTO COCTaBa KaKk OJJHO M3 CBOMCTB JKHUBOTO.
Pacnipenenats XuMuUYECKHE 3JIEMEHTHI TI0 TPYNIaM B 3aBUCUMOCTH OT
KOJIMYECTBEHHOT'O ITPEACTABUTEIHCTBA B OPraHU3ME; XapaKTepU30BaTh POJIb
OTJENBHBIX JIEMEHTOB.

BBISIBIISITE CBSI3b MEXKIY COCTaBOM, CTPOSHHEM MOJIEKYJIbI XUMUYECKOTO
COEIMHEHUS ¥ ero (QYHKIHSIMH B KIICTKE.

XapakTepHu30BaTh OCIKHM KaK KJIACC OPTaHUYECKUX COSANHEHUI;
KIIacCU(UIMPOBATH UX IO CTPOEHUIO (TTIO0YISIpHBIE U PUOPUIIISPHBIC
OeIKw), IepedncCiIsITh U XapaKTepru30BaTh PYHKIIUN OEITKOB.

VYka3sBaTh OTIINYUS (PEPMEHTOB OT HEOPraHMYECKUX KaTalIn3aTOPOB.
OOBACHSTBH POJIb PEPMEHTOB B (PYHKIIHOHUPOBAHUH KHUBBIX CHCTEM, B
MPOMBIIIIJICHHOCTH, B MEJIUIIMHE, B IOBCETHEBHON JKU3HH YEJIOBEKA.

Yeneeoowt. Tunuowi.
Hykneunoevte Kuciomel.
AT®D (2 4)

YrieBoabpl: MOHOCaxapuabl (TII0K03a, prdo3a u
JIe30KCupr003a), Tucaxapuibl (caxaposa, JJaKTo3a) ’
noJrcaxapusl (KpaxMal, TIIHKOTEeH, EeJUTI003a).
Buonornueckue GyHKUNHU yIIeBOAOB.

Jlunuapr: Tpuriuiepuasl, GochoIUNUAbL, CTEPOUIDL.
I'mapodunbHO-THAPOPOOHEIE CBOWCTBA.
Bbuonoruueckue ¢pyHkunu nunuaoB. CpaBHEHNE
YIJIEBO/IOB, OEJIKOB U JIMIHUJOB KaK UCTOUHUKOB
SHEPTHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykneotnast
— MOHOMEpHI HyKJIEMHOBBIX KHCIOT. CTpoeHue 1
¢ynkuuu JJHK. Crpoenne u pynkunu PHK. Buasr
PHK. AT®: crpoenue u QyHKIUH.

PackpbIBaTh copepkaHie TEPMUHOB U HOHSTHH: YITIEBObI, MOHOCAXapHIbL,
JcaxapHibl, OJIMcaxapuabl, TI0K03a, prudo3a, 1e30kcuprudo3a, caxaposa,
JIAKTO3a, MAJIbTO3a, IeJUTI0I03a (KIeTYaTka), Kpaxmall, TIMKOTeH; JTUMUIbL,
TPUTIUIEPUABI (KUPHI, Macia), pochoTuIabI, CTEPOUIEI,
nezokcupudonykienHoBas kucioTa (JJHK), pubonyknenHoBas kuciora
(PHK), HykneoTH 1, HOMMHYKICOTHAHAS LeTb (MOJTUHYKIEOTH]),
KOMIUIeMeHTapHOCTh, pyHkiuu JIHK (xpanenue u nepemaya
HaciencTBeHHol nHpopmarun); sunsl PHK (nadopmanmonHas,
TpaHCHOpTHAs, puOocoManbHast); ageHo3uHTpudochar (ATD),
MaKpO3prudecKas CBs3b.

XapakTepHu3oBaTh YIrieBOIbI, TUMHUBI KaK KJIACC OPraHMYECKUX
COCIMHEHHH, HYKJIEHHOBBIE KUCJIOTHI KAK XMMUYECKUE COCTUHEHUS U
HOCHUTEIN HACIIEJICTBEHHOW HH(DOpMAITHH.

KnaccupuumpoBaTs yrieBoabl U TUIHUIBI 10 CTPOSHUIO; IEPEUUCIIATh
(YHKLIUH YTII€BOIOB U JINIIHIOB.

CxeMaTHYeCKu U300paXkaTh CTPOCHUE MOJIEKYJT YIIIEBOJIOB, JIUITUJIOB,
CTpPOEHHE HYKJIEOTHIOB, MOJIEKYJ HyKJIEHHOBBIX KUCIOT, ATO.

OTmeuaTh 0COOEHHOCTH CTPOSHHMSI MOJIEKYJ HyKjiIenHoBbIX Kuciot (JJHK,
PHK) u ATO.
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Memoowvt uzyuenusn
Kknemxu. Knemounasn
meopus. Cmpoenue
IYKApUOMuUYeCcKoll
knemku (2 49)

HuTonorus — Hayka o kierke. Knetounast reopust —
MIpUMep B3aUMOJEHCTBHS UeH u (akTOB B HAYIHOM
MO3HaHUU. MeToAbI U3yUeHHSI KIIETKU.

Knerka xak nenoctHas xuBasi cuctema. O0mue
NPU3HAKU KJIETOK: 3aMKHYTasi Hapy>kHasi MeMOpaHa,
Mounekyibl JJHK kak reseTnueckuil annapart, cucrema
cuHTe3a Oenka. THITBI KIeTOK: SyKapHOTHYeCKas U
npokapuotndeckasi. OcCOOCHHOCTH CTPOCHUS
npokapuoTuyeckou kietku. Kierounas cteHka
Oaxtepuii. CTpoeHHE DYKapUOTUIECKOH KIIETKH.
OCHOBHBIE OTJINYHS PACTUTENBHOM, )KUBOTHOU 1
rpubHOM KIeTKH. [loBepXHOCTHBIE CTPYKTYPBI —
KJIETOYHAas! CTCHKA, TTIMKOKAIMKC, UX (QYHKIHH.
[MnasmaTtrueckas MmemOpaHa, e€ cBoicTBa U QYHKIIUH.
[uTornasma u e€ opranounsl. OmHOMEMOpaHHbIE
opranouas! kietku: I1IC, annapar I'oasaxu,
u30coMbl. [1o1yaBTOHOMHBIE OPraHOMIbI KIIETKU:
MUTOXOHJpHUH, TacTubl. [Ipoucxoxaenue
MUTOXOHAPHUNA U IIacTu. Buael muactua.
HememOpanHbIe OpraHOUIbI KJICTKU: PHOOCOMBI,
KJIETOYHBIN IIEHTP, LEHTPUOIHU, PECHUYUKH, )KTYTHUKH.
@DYHKIIMK OPTaHOUIOB KJIETKH. BrirtoueHwus.

Sapo — perynsaTopHsIil LIeHTp KiIeTku. CTpoeHue
aqpa: aaepHas 000J0uKa, KapuoIuia3Ma, XpOMaTHH,
AIIPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEILECTB B KJIETKE.

PackpbiBath copepkaHie TEPMUHOB U IOHSATHI: KJI€TKA, LIUTOIOTHUS;
PacKpeIBaTh COAEpP KaHNE TIOJIOKESHUN KIETOYHON TEOPHH, KIETKH
(9yKapuOTHUECKasl, MPOKApUOTHUECKas), IIa3MaTnieckas MeMopaHa
(mna3zmaneMma), TIIMKOKaJIUKC, TPAHCTIOPT BEIECTB (TaCCUBHBIH,
aKTUBHBIN ), JHAOIIUTO3 (ParoruTo3, MAHOIINTO3),3K30ITUTO3, KIICTOTHASL
CTEHKA, HYKJIEOU/, TUTOILIa3Ma, OPTaHOMU/IbI, HI0IUIa3MaTHIEeCKas CeTh
(BIIC), anmapaTt ['onbaKu, TU30COMBI, BAKYOJIb, MUTOXOHIPHH, TJIACTH/IBI
(XJIOpoIIIacThl, XpOMOIUIACTHI, JIEHKOIIIACTBI), PHOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIN TIEHTp (LIEHTPOCOMA), PECHUYKH, KTYTHKH, BKIIIOUEHUS, PO,
saaepHas 000J109Ka, KaproIia3Ma, XpOMaTHH, SAPBIIIKO, XPOMOCOMBEI.
Hepe‘lI/ICHﬂTb 1 XapaKTCPU30BaATb OCHOBHBIC MCTOAbl N3YYCHUA KIICTKU
(TpUTOTOBIIEHNE CPE30B, OKPAIIMBAHKIE, MUKPOCKOTIMPOBAHNE,
neHTpuyrupoBaHue, KyJTbTHBUPOBAaHUE KIETOK U TKaHEH).

CpaBHHBAaTh MEXKIy COOOH yKapHOTHUECKUE U MPOKAPHOTUICCKHE KIIETKH;
OTMEYaTh CXOJCTBO U Pa3NIMUMUs B CTPOCHUH KJIETOK OaKTepHH, )KUBOTHBIX,
pacTeHuii ¥ rpudoB.

OnuckBaTh CTPOSHUE 3YKAPUOTHIECKOH KIETKU IO H300paKeHHUSIM U Ha
MUKpoOTpenaparax; KiaccupuIupoBaTh OpraHOU bl B 3aBUCUMOCTH OT
0COOEHHOCTEH UX CTpOeHUs (0THOMEMOpPaHHbIE, ABYyMEMOpaHHbIE,
HeMeMOpaHHbIE);

OMMHUCHIBATh PYHKIIMU KAKJIOTO OPraHOH/ 1A B KIIETKE.

XapaxTepru30oBaTh KJIETOYHOE PO KaK MECTO XPaHEHUSI, ITepeiadn
(YaBoeHHE XpOMOCOM) H peau3aliy (TpaHCKPHUIIIHS) HaclIeACTBEHHOM
WHPOPMAIUH KIICTKH.

[lepeuucnare U OMUCHIBATH KOMITOHEHTHI si/Ipa U UX (QYHKITUH.
CxemMaTHYHO N300pakaTh CTPOCHHUE PACTUTENLHON 1 )KUBOTHON KIETKH.
OOBSICHATH OMOJIOrMYECKOE 3HAYCHHE TPAHCIIOPTA BEUISCTB B KIICTKE.

Tema 4. ’KuzHenessTeTbHOCTh KJIETKHU (4 1)

Obmen eeurecma.
IThacmuueckuii oomen.

DHepzemuueckuii 00MeH
(24)

OOMeH BellecTB, UM META00IH3M. ACCUMIIISALMS
(TutactTudeckuil OOMEH) U TUCCUMILISIIUS
(aHEpreTnUeckuii 00OMeH) — JIBE CTOPOHBI €INHOTO
nporecca Metabonu3Ma. Pojb 3aK0HOB coXpaHeHUst
BEIIECTBA U 3HEPTHH B IOHUMAaHUH METab0IM3Ma.
Turmbl 0OMeHa BEIecTB: aBTOTPOPHBIH 1
reteporpodHbIil. Posib hepMeHTOB B 0OMEHE BEIIEeCTB
Y TIPEBpAILEHIH YHEPTUH B KIIETKE.

®Potocunres. CBeToBas u TeMHOBas (a3bl

PackpbIBaTh copiepikaHHe TEPMHUHOB M TIOHATHI: OOMEH BEIECTB U
mpeBpalieHue SHeprun (MEeTabO0IH3M), ACCUMIISIINS, MJIACTUYCCKUI 00MEH,
JIUCCUMUITAIIHS, SHEPTeTHIeCKHii 00OMeH, (hoTocuHTE3, (HOTONH3,
bochopunupoBanue, NEPEHOCUNK MPOTOHOB, XEMOCHHTE3.

OnuckiBaTh GOTOCHHTE3, MPOIECCHI, MPOTEKAIOIINE B CBETOBOM U TEMHOBOM
¢aze, s3HepreTUUYECKHii 00MEH, MIIMKOJIM3, MOJIOYHOKUCIIOE OpOXKEHHE,
CIIUPTOBOE OpOKEHHUE, OMOJIOTHIECKOE OKHUCIICHHE, KIIETOYHOE JBIXaHueE,
JIUCCUMUITATHS, (DEPMEHT.

BBISIBIATH MPUYMHHO-CIICJCTBEHHBIC CBA3M MEX/Ty MOTJIONCHUEM
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(dorocunTesa. Peakuun goTocunresa.
OddekTrBHOCTS (HOTOCHHTE3a. SHAUCHHEC
(doTocunTe3a 1151 )KM3HU Ha 3emute. Bnusiaue ycnosuii
cpenpl Ha GOTOCHHTE3 U CTIOCOOBI MOBBIICHHS €T0
MPOAYKTUBHOCTH y KYJIbTYPHBIX PaCTEHHI.
XeMocHuHTe3. XeMOCHHTE3UPYIOIINE OaKTepHH.
3HavyeHne XeMOCHHTe3a ISl )KU3HU Ha 3eMIie.
OHepreTuieckuii 0OMeH B KIIETKe.

Pacmennenue BemecTs, BEICTICHIE U
aKKyMYJUPOBAHHUE SHEPTHUH B KIIETKE. DTarbl
sHepreTuueckoro oomena. ['mikonus. bpoxkenue u ero
BUIBL. KHCIIOpOaHOE OKHCIICHNE, WITH KIETOYHOE
neixanue. OxkucnutenpHoe GochopruanpoBaHe.

O} PEeKTUBHOCTH IHEPTETUUSCKOTO OOMEHA.

COJIHEYHOH SHEPrHHU XJIOPOPHIUIOM U CHHTE30M MosieKyl ATO.
CpaBHUBATH HCXOHBIC BEIIECTBA, KOHEYHBIE MMPOTYKTHI M YCIOBUS
MPOTEKaHUs peaklnii CBETOBOI U TEMHOBOI1 (pasbl hoTocHHTE3A.
CpaBHHBaTh (POTOCHHTE3 M XEMOCHHTES.

OneHnBaTh 3HaYeHNE (POTOCHHTE3a M XEMOCHHTE3a I KU3HU Ha 3emiie
XapakTeprn30BaTh 0OMEH BEIIECTB M MPEBPAIICHUE YHEPTUH (METaOOIH3M)
KaK OJTHO UX CBOMCTB YKHBOTO.

[epeuncnars 0COOCHHOCTH TIACTHYECKOTO M QJHEPTeTHYECKOTO 0OMeHa B
KJIETKE; yCTAaHABIMBATh B3aNMOCBS3b MEX Ty HUMHU.

Paznuuath b 0OMEHa BEIIECTB B KJIETKE: aBTOTPOMHBIN U
reTepoTpOdHBIN.

OnuchIBaTh ATAIBI SHEPTETHYECKOTO 0OMEHa (TIOATOTOBUTEIBHBIMN,
OECKHUCIIOPOTHBIN, KUCIOPOAHBIN) U CPaBHUBATH X MEXTY COOO.
XapakTepu30BaTh PEaKIIUU TITHUKOIN3a, OPOXKCHHS, KJICTOYHOTO JIbIXaHUS;
BEISIBIISITh TPUYUHHO-CIIEACTBEHHBIE CBS3H MEXKTY TIIMKOJIN30M, KIETOYHBIM
JIbIXaHHEM U cuHTEe30M MoJieKyd ATO.

CpaBHuBaTh 3Q(PEKTUBHOCTH OCCKUCIOPOAHOTO M KHCIOPOIHOTO ATAIOB,

buocunmes oenka. Peakuuu maTpuuHoro cuntesa. ['enernueckas
Hexnemounusle popmot upopmanust u JHK. Peanuzanus reaernueckoit
scusnu — eupycol (2 1) MH(POPMaLUK B KJIeTKE. | eHeTHuecKuii Koz ¥ ero

Konuposanne amunokuciot. Pons pudocom B
O6mocuHTe3e Oenka.

Hexnerounsie hopmbl )xu3HN — BUpYCHL. McTopus
otkpeITHst BupycoB (/1. U. VIBanoBcKwid).
OCOOECHHOCTH CTPOCHUS M )KU3HEHHBIH UK BUPYCOB.
bakrepuodaru. bone3nu pacTeHu, )KUBOTHBIX U
YeII0OBeKa, BhI3bIBaeMbIe BUpycamu. Bupyc
ummyHoeunuta yenoseka (BUY) — Bo3OymuTenn
CIINda. O6patHast TpaHCKPHUIILUS, pEBEPTa3a,
unTerpasa. [IpodunakTika pacnpocTpaHeHHS
BUPYCHBIX 3a00JICBaHUN.

cBoiicTBa. Tpanckpunuus — marpudsbiii cuate3 PHK.
Tpancnsauus — OuocuHTe3 OejKa. JTarbl TPAHCIISALUH.

PackpeiBaTh copepkaHue TEPMUHOB U IIOHSTHN: I'€H, TEHETUYECKUN KOJ,
MaTpPUYHBINA CUHTE3, TPAHCKPUIILNSA, TPAHCISILNS, KOAOH, aHTUKO/IOH,
pubocoma, HeHTpanbHas JorMa MOJIEKYJIAPHOI OHOJIOTUH, BUPYC,
BUPYCOJIOTHS, Karicujl, 6aktepruodar, BUpyc UMMYHOIe(DUIITA YETOBEeKa
(BHY), oHKOTEHHBIE BUPYCHI.

OnpenensTb CBOWCTBA TEHETHYECKOTO KOAA (TPHUILIIETHOCTD, OTHO3HAYHOCTH,
BBIPOXIEHHOCTh, YHUBEPCATLHOCTbD, HETIEPEKPHIBAEMOCTh, HEITPEPHIBHOCTD).
OnwuckIBaTh 3Tambl peau3aliuy HaclaeJCTBeHHOH HH()OpMAIIUHU B KIIETKE.
CpaBHHBaTh peakuu MaTpuyHoro cunresa monekys PHK u Oenxka B kietke.
XapakTepHu3oBaTh BUPYChHI KaK HEKJIETOUHYIO QOPMY KHU3HH; 0COOEHHOCTH
CTPOCHUS U YKU3HEHHBIH [TUKJI BUPYCOB.

OnuchIBaTh >KU3HEHHBIH [UKJI BUPYCa IMMYHOIE(HUIINTA YETIOBEKa;
pasnnuath Ha pucyHkax BTM (Bupyc TabauHol Mo3ankH), Oakrepuodar,
BUY.

OO00CHOBBIBaTh U COOJIOAATE MEPHI MPOMUIAKTUKY PaCcIIpOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHNH (pEeCTUPATOPHBIE, JKEITyI0YHO-KHILIEUHbIE,
kierieBoi suuedanut, BUY-undexius).

Tema 5. Pa3MHoOKeHHe U MHAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB (4 4)
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Kusnennwtit yukn
knemku. /lenenue
knemxu. @opmul
PA3MHONCEHUS
opzanusmos (2 9)

KretouHbI#t 1TUKI, WK 5KU3HEHHBIN IIUKT KJIETKH.
Hurepdaza u mutos. [Ipomecchl, mpoTeKaronie B
untepdase.

Penmukanus — peaxiust matpuuHoro cunTesa JJHK.
Crpoenune xpomMocoM. XpOMOCOMHEIN Habop —
KapuoTumn. JIMIIOuIHBIN 1 TarIOUIHbIN
XPOMOCOMHBIE HA0OPBL. XPOMAaTHIBL.
[{uTonornueckre OCHOBBI Pa3MHOKEHHUS U
WHAWBHTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knerkn — muto3. CTaauyu MUTO3A.
[Ipouecchl, mpoucXoasIe Ha Pa3HbIX CTaIUIX
MHUTO3a. BHONOru4ecKuii CMbICAT MUTO3A.
[Iporpammupyemast THOEITH KIIETKA — aromTo3.
Meiio3. Craguu meitosa. [Iponeccsl, mpoucxoasmme
Ha cTaausax Meroza. [loBegenue xpomocom B Meiio3e.
Kpoccunrogep. buonoruueckuii cMbICI U 3HAUECHHE
Meno3a.

DopMBI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe
mosioBoe. Bupl 6ecronoro pa3sMHOXKEHHSI: IEIIeHNE
HaABOC, TIOYKOBAHHUEC OJHO- 1 MHOTI'OKJICTOYHBIX,
criopooOpa3zoBaHue, BET€TaTUBHOE Pa3MHOKEHHE.
HckyccTBeHHOE KIIOHHPOBAHHUE OPTAaHU3MOB, €T0
3HauEHUE IS CEICKITHH.

ITomoBoe pasmMHOXKEHHE, €T0 OTINYHS OT OECIIOIOTO.

PackpriBath cofiepkaHie TEPMHUHOB ¥ ITOHITHINA: KJICTOYHBIH IUKII,
nHTepdasa, peruImKaIys, XpoMOCoMa, KApUOTHIT, TATIOUHBIH,
JUTUTOUTHBIM XpOMOCOMHEBIN Ha0Op, XpOMATH/IbI, MUTO3; €0 CTa/IUU:
npogasa, meradasa, anadasa, Tenodasa, Meiio3, KOHBIOTAIUS XPOMOCOM,
nepekpéct (KPOCCHHIOBEP) XPOMOCOM, FaMeThl, PA3MHOXKCHHUE, KIIOH,
MOJIOBBIE KJIETKH (TaMEeThI), TUIICKIIETKA, CIIEPMATO30MI, 3UTOTA, JICJICHIE
HaJBOE, TIOYKOBAHUE, CIIOPYJISALUS, (PparMeHTaIUs, BETETATHBHOE
pa3MHOKEHUE, CEMECHHOE pa3MHOXKEHHUE, ONbIIICHHE, JIBOHHOE
OILJIOJIOTBOPEHUE, TIOJIOBBIE JKEJe3bl, CCMCHHUKH, SUIHUKHY,
OIUIOIOTBOPECHHE (HAPY)KHOE, BHYTPCHHEE).

OnuchIBaTh )KM3HCHHBIN IUKJ KJICTKH; IEPEYUCIIATh U XapaKTePU30BaTh
MEPUOJIBI KIIETOYHOTO [UKJIA, CPABHUBATH UX MEX]Y COOOH.

OnuckiBaTh CTPOSHUE XPOMOCOM, KAPUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE HA0OPHI KJIETOK, CPABHUBAThH CTa MU MUTO3a.

Paznuuath Ha MUKpoOTIpenapaTax u pUCyHKaxX CTaJiH MUTO3A.
PackpriBaTh OMONIOTHYECKUIT CMBICIT MUTO3A.

XapakTepru30BaTh MEHO03 KaK CIIOCO0 KICTOYHOTO JCICHHS, ONUCHIBATh
ME103 10 CTaAusIM; CPaBHUBATh CTaJAUU MEH03a U MUTO3a.

Paznuuarhk Ha pECyHKax CTaJuU MEH03a; PACKPBIBATH OMOIOTHUECKOE
3Ha4YeHUE Meio3a.

XapakTepru30oBaTh OCOOEHHOCTH M 3HAYCHHE OECIIOJIOTO U MOJIOBOTO
Croco0O0B Pa3MHOKECHHSI.

Bbiensats BUIBI 0€CIIOTIOT0 Pa3MHOXKEHHSI, BBISIBIISITH B3AUMOCBS3U MEKIY
(dhopMaMu ¥ CrIocoO0aMu Pa3MHOKECHUS U UX OMOJIOTMYSCKUM 3HAUCHUEM.
BrnaneTh mpuémMaMu BEreTaTUBHOTO PA3MHOMXEHUS KYJIBTYPHBIX PACTCHUN
(Ha MprIMepe KOMHATHBIX ).

XapakTepu30BaTh IMOJIOBbIC KJICTKHU: SHIICKIICTKH, CIIEPMAaTO30HIbI;
BBISIBJISITH OCOOCHHOCTH UX CTPOCHHUSL.

Ooépa3zoeanue u
pazeumue nojiogyix
KJ1emoK.
Onnooomeopenue.
Huoueudyanwvnoe
pazeumue OpeaHu3ImMos
24)

['ameTorenes — npornecc 00pa30BaHuUs MOJIOBBIX
KJIETOK Y >KUBOTHBIX. [10710BBIE JK€J1€3bI: CEMEHHUKH U
snaaukd. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KIIETOK
— raMeT (CepMaTo30u i, IMIeKIIeTKa) —
criepMaToreses u ooreses. OcCOOEHHOCTU CTPOEHUS
SUIEKIIETOK U criepMaTo30ua0B. OMI010TBOPEHHE.
ITapTeHorenes.

WnpuBuayansHOe pa3BUTHE (OHTOTEHES).
OMOpHoHaNIBHOE pa3BUTHE (IMOPHOTEHE3).

PackpriBath conepkaHie TEPMHUHOB U ITOHSITHI: TaMETOTEHE3,
CIIepMAaTOreHe3, OOTEHE3, CIIEPMATO30H I, aKPOCOMA, SIMIIEKIIETKA, ITOJISIPHBIC
TeTbIa, OHTOTCHE3, SMOPHOTEHE3, 3UT0Ta, APOOIICHHE, 6JIaCTOMEDHI,
Mopyia, Ojacrtyia, 6J1acTornens, racTpyiia, Helpysia, OpraHoTeHe3;
3apOJIBIIIEBBIC JINCTKH: SKTOJIEPMa, ME30JIepMa, IJHTOICPMa,
MOCTAMOPHOHATIFHOE Pa3BUTHE: IPSIMOE U HENMPAMOe (JIMYNHOYHOE);
MeTamMopdo3, Meracropa, MUKpOCIIOpa, IbLIBLIEBOE 3€PHO, CIIEPMHUH,
3apO/IBIIIEBBINA MENIOK, IBOHHOE OIJIOJJOTBOPEHUE.

XapakTepru30BaTh 0COOEHHOCTH raMeToreHe3a

23




Oranbl SMOPHOHATEHOTO Pa3BUTHS Y TTO3BOHOYHBIX
JKUBOTHBIX: JIPOOJICHHE, TaCTPYJISAIHS, OPraHOTCHE3.
[TocTaoMOpHoOHaNBEHOE pa3BUTHE.

Tumbl MoCcT-3MOPHOHATTEHOTO PAa3BUTHSL: TIPSAMOE,
HemnpsMoe (TUIMHOYHOE). Biansaue cpensl Ha
pasBUTHE OPTaHU3MOB; (haKTOPHI, CHOCOOHBIC
BBI3BIBATH BPOXKJICHHBIE YPOJCTBA.

Poct u pa3sutne pacrenuii. OHTOreHE3 LIBETKOBOTO
pacTeHus: CTPOCHUE CEMEHH, CTaINU Pa3BUTHSL.

Y JKUBOTHBIX U €TI0 CTaJWH, [TOJIOBBIC KIETKH
KHUBOTHBIX M OIIUCBIBATH MPOLIECC UX PA3BUTHSL.

CpaBHUBATh CIIEPMATOI€HE3 U OOTEHE3.

OnuckIBaTh OIIOIOTBOPEHHE, OMOIOrHYeCcKOe 3HAYSHNE OILIOIOTBOPEHHSI.
OmnpenemnsTs 3Tanbl 3MOPUOHAIIBHOTO PA3BUTHSI XOPIOBBIX HA CXeMax U
npenapaTax U ONUCHIBATh MPOLECCHI, IPOUCXOSIINE HA KaKIOM dTarle.
CpaBHHBATh IEPUOJIBI OHTOT€HE3a; MPSIMOE U HETPsIMOe (JINYMHOYHOE)
MOCTAIMOPHOHANBHOE PAa3BUTHE, 3aPOIBIIIH YeJIOBEKa M APYTHUX XOPAOBBIX.
OOBACHATH OMOTOTHYECKOE 3HAUCHHE PA3BUTHS

¢ MeTaMOop(}0O30M; OTPHUILIATESIILHOE BIUSHUE aJIKOTOJIsl, HHKOTHHA U JPYTUX
TEpaTOreHHBIX (DAKTOPOB HA Pa3BUTHE 3apOJIIIIA YETIOBEKA.

OnuceIBaTh OpoLECC ABOMHOIO OINIOAOTBOPEHUS Y IBETKOBBIX PACTEHUN.

Tema 6. HacjieACTBEHHOCTh M H3MEHYUBOCTH OPraHu3MoB (6 1)

I'enemuxa — nayka o
Hac1e0CmeenHocCmu u
U3MEHYUBOCTIU.
Monozubpuonoe u
oucubpuonoe
CKpeujuganue. 3aKOH
He3a8UCUMO20
Hacnedosanus
npusnakoe (2 1)

IIpenmer u 3aaun reHeTUKU. Poib nuTomoruy u
3M6pI/IOHOI‘I/II/I B CTAaHOBJICHUHN I'CHCTHUKU. BKJIEIIL
POCCHICKUX U 3apyOEeKHBIX YUCHBIX B pa3BUTHE
TeHEeTUKU. MeTobl TeHeTHKU (THOPHUIO0IOTHIECKUH,
[UTOTEHETUIECKUH, MOJIEKYIIPHO-TEeHETHIECKUN ).
OcHOBHBIE TeHETHYECKHE TOHATHS. | eHeTnUecKast
CHMBOJIMKA, HCIIOJIb3yeMasi B CXeMaX CKPEIIMBAHHH.
3aKOHOMEPHOCTH HaclI€0BAaHUS PU3HAKOB,
ycraHoBJeHHbIe [. Mennenem. MoHorubpuaHoe
CKpelIrBaHue. 3aKOH eJJMHO00pa3us THOPHUIOB

MEPBOIo MOKOJICHU. HpaBI/IJ'IO AOMHUHHUPOBAHUA. 3akoH

paciCIijiCHUA MMPU3HAKOB. I'umoTe3a YMCTOTHI TaMeET.
IlonHoOE M HEMOJIHOE JOMUHHUPOBAHUE.
I[I/IFI/I6pHI[HO€ CKpCIIMBAaHHUC. 3aK0OH HE3aBUCHMOTI'0

HaCJICAJOBAHUA MPU3HAKOB. L[I/ITOFGHGTI/I‘IGCKI/IQ OCHOBBI

TUTHOPUTHOTO CKPEIINBAHUS. AHATU3UPYIOIIEE
ckpeuruBanue. Mcnonp30BaHne aHaIU3UPYIOIIETO
CKpEIMBaHUS JIJIS OIIPEJICIICHUs] TEHOTHITA OCOOH.

PackprIBaTh conepkaHie TEPMUHOB U TIOHATHI: TeH, TEHOM, TeHOTHII,
(EHOTHII, XPOMOCOMBI, aJUIENbHBIC TEHBI (aJIENN ), TOMO3UTOTa,
reTepo3uroTa, IOMUHAHTHBIN MPHU3HAK (TEH), pelIECCUBHBII MTPHU3HAK (TEH),
YUCTAast TUHUS, THOPH], MOHOTHOPHIHOE CKpEIINBaHNe, (EHOTUITHYECKUE
TPYIIIBL, THOPHIOIOTHYECKUI METOT, YUCTHIE JINHUN, TOMHUHUPOBAHHE
TeHOB (TI0JTHOE, HEMOJTHOE), PacIETNIEHUE B TOTOMCTBE, TUTHOPUIHOE
CKpeIIMBaHUE, aHATN3UPYIOIIee CKPEIINBaHNUE.

[lepeuncnars 1 XapaKTepHU30BaTh METOJIbI T€HETHKU: THOPUI0IOTHIECKHUH,
[UTOTEHETUYECKUH, MOJIEKYJISIPHO-TEHETUIECKUH; TOMUHAHTHBIE U
pelecCUBHBIEC IPU3HAKN PACTEHHI U YKUBOTHBIX.

[Tonb30BaThCSI TEHETUYECKOH TEPMUHOIOTUEN M CHMBOJIHMKOM JIISI 3aIICH
TCHOTHUITUYECKUX CXEM CKPELHBAHUSI.

OnuckiBaTh METOIUKY TipoBeieHus [ . MeHieneM onbITOB 10 N3Y4YEeHUIO
HacJIeJ0BaHUS OHOM Mapbl IPH3HAKOB y TOPOXa IIOCEBHOTO.

PackprIBath conepkaHie 3aKOHOB €JHHO00pa3usi THOPHUIIOB TIEPBOTO
MOKOJICHUS M 3aKOHA PaCIIETUICHHS.

OOBACHSATH TUIIOTE3Y YHCTOTHI TAMeET.

3anuceIBaTh CXEMbl MOHOTHOPHUIHOTO CKPEIIUBAHUS, OOBSICHATE €T0
ITUTOJIOTUYECKUE OCHOBBI M PelIaTh TEHETUIECKUE 3a/1a91 Ha
MOHOTHOPHIHOE CKPEIIMBAHHE.

3anuceIBaTh CXEMBI AUTHOPUAHOTO CKPELIUBaHUS, OOBSICHAITH €ro
[IUTOJIOTUIECKUE OCHOBBI M PElIaTh FTeHETUICCKUE 3a]1aui Ha JIUTHOPUIHOE
CKpelIBaHUE.

OnwuceiBath OonbITH I'. MeHens no n3y4eHuIo HaclaeJOBaHMs ABYX Nap
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IPH3HAKOB y TOPOXA ITOCEBHOTO.
PackpsIBaTh conep:kaHie 3aKOHA HE3aBUCHMOTO HACIIEIOBAHHS TIPH3HAKOB.
[TpuMeHsTh MaTEMAaTHYECKHIA PAaCYET C MOMOIIBIO METO/1A IEPEMHOKCHUS
BEPOSATHOCTEH U 3aIUCh C TOMOIIBIO (PEHOTHITUUESCKHUX PAIUKAIIOB
pacIIeIIeHUs] TPU3HAKOB Y TOTOMKOB 1O ()eHOTHITY ¥ TCHOTHITY.

Cuennennoe
Hacnedosanue
HPU3HAKOE.
Hacneooeanue
RPU3HAKO8, CUENICHHbIX
c nonom (2 1)

CuerureHHOE HaclieqoBaHue Mpu3HakoB. Padora T.
Moprana 1o cLemIeHHOMY HacJIeI0BaHUIO T€HOB.
Hapymenue ciensieHus reHOB B pe3ysbTaTe
KPOCCHHIOBEpA.

XpOoMOCOMHas! TEOPHsI HACTIEICTBEHHOCTH.
I'eneTnueckue KapTsl.

I'enetnka nosa. XpoMOCOMHOE ONPEAEICHUE MTOIA.
AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U
reTeporameTHble opranu3msl. HacnegoBanue
MIPU3HAKOB, CLEIUIEHHBIX C MTOJIOM.

PackpbiBaTh copepkaHie TEPMUHOB U IOHSATHH: CLIEIUIEHHOE HACJICIOBaHHUE
MPU3HAKOB, PEKOMOWHAIINS T€HOB, TEHETUIECKUE KaPThl XPOMOCOM,
MOpPTaHHU1a, XPOMOCOMHBIN HabOp, ayTOCOMBI, ITOJIOBBIE XPOMOCOMBEI,
TOMOTaMETHBIH I10J1, TeTEPOTaMETHBIN I0J1, CIEIUIEHHOE C II0JI0M
HacJIeI0BaHUE TIPU3HAKOB.

Ha3zpIBaTh OCHOBHBIE [TOJIOKEHUS XPOMOCOMHOM TEOPUH HACJIEICTBEHHOCTH
T. Moprana; packpbeIBaTh conepkanue pabots! T. Moprana no
CLIETIJICHHOMY HACJIEZIOBAaHMIO T€HOB U MPUYUHBI HAPYILECHUS CLICTIIICHUS
MCXKAY reHaMu.

3anuceIBaTh CXEMBI CKp€uIBaHus IpU CUCIUVICHHOM HACJIC0BaHWHU,
OOBSICHATH MPUYUHBI PEKOMOWHALIMY T€HOB, ONPEACIIATh YHCIIO TPYIII
CLIEIUICHUS TEHOB; pellaTh TeHeTHYECKHE 3a]aul Ha CLETUIEHHOE
HacJICI0BAHUE.

OOBACHATH UUTOJOTMYECKHE OCHOBBI XPOMOCOMHOTO MEXaHU3Ma
OIIpeieNIeHUsI 110J1a Y Pa3In4YHbIX OPraHU3MOB.

CpaBHUBaATh 3aKOHOMEPHOCTH HACIJI€ZIOBaHUS IPU3HAKOB, CIIETIJICHHBIX U HE
CLETIJICHHBIX C TIOJIOM.

Pemrate reHeTHUECKHUE 3a]a4 HA HACIIEOBAHHUE CLICTIIICHHBIX C TIOJIOM
MIPU3HAKOB.

H3zmenuueocmo.
Henacneocmeennan u
Hacneocmeennan
U3IMEHUUBOCHLD.
TI'enemuka uenoesexa
(29)

HN3meHnunBoCcTh. BUIbI N3MEHUNBOCTH:
HEHACJIEICTBEHHAs U HacleACTBEHHAs. Polib cpenbl B
HEHACJIEICTBEHHOW M3MEHUMBOCTU. XapaKTEPUCTUKA
MOIU(DUKALIMOHHON M3MEHYUBOCTH. BapualinoHHbIi
psa ¥ BapualMoHHas KpuBas. Hopma peakuuu
npu3Haka. KomnyecTBeHHbIE U KaUE€CTBEHHBIE
MPU3HAKHK U X HOpMa peakunu. CBoiicTBa
MOIU(DUKALMOHHON H3MEHUHUBOCTH.
HacnencrBennas, Wi TeHOTUIIMYECKAS,
n3MeH4YNBOCTh. KOMOMHATHBHAS N3MEHUYNBOCTD.
Meii03 1 1010BOM MpolIecC — OCHOBA
KOMOMHATUBHOW M3MEHYMBOCTH. MyTalnoHHAS
n3MeHYnBOCTh. Kitaccudukarms MmyTanuii: TeHHEIE,

PackpriBath copepxkaHue TEPMUHOB U TIOHSITHIA: H3MEHIUBOCTb,
HacJIeACTBEHHAs N3MEHYNBOCTE, HEHACIICICTBEHHAS N3MESHYHNBOCTb,
MOIU(UKANMOHHAS U3MEHYHBOCTh, BAPUAIIMOHHBIN PsiJl, BApUAIMOHHAS
KpuBasi, MPU3HAK, HOPMa PEaKINH, KOTUICCTBEHHBIC U KaueCTBEHHBIE
MPU3HAKY, HACJIEICTBEHHAS N3MEHYNBOCTh, KOMOWHATHBHAS U3MEHYHBOCTD,
MyTallMOHHAs U3MEHYUBOCTb, MyTaHT, MyTalllH: T€HHBIE, XPOMOCOMHBIE,
T€HOMHBIC; TTOJIUILION NS, aHSYTUTONINSI, MyTareHbl, KAPHUOTHIT YSIIOBEKA,
ATON€HETHYECKU METOJI, T€HEAIIOTHYECKHMI METOT, OMOXUMUYIECKHU I
METO/, OJIM3HEIIOBBIH METO/I, HACICACTBCHHBIC 00JIe3HN (MOHOTCHHBIE, C
HACJIEICTBEHHOHN MPEAPACTION0KEHHOCTHIO, XPOMOCOMHBIE ), METUKO-
TEHETUYECKOE KOHCYJIFTHPOBAHHE.

Knaccudummpopatb BUIBI U3BMEHYUBOCTH U BBISIBIIATH UX OMOJIOTHUYECKUE
0COOCHHOCTH.
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XPOMOCOMHBIE, TCHOMHBIE. YacToTa U MPUIUHBI
MyTtanuii. MyrareHHbie (pakTOphl. 3aKOH
TOMOJIOTUYECKUX PAJIOB B HACIIEICTBEHHOM
n3menunBocty H. Y. BaBuioga.

BuesnepHas HacieACTBEHHOCTh U U3MEHUYUBOCTb.
I'enetnka genoBeka. Kapuotun yenoBeka. OCHOBHBIC
METOAbl TCHECTUKH YEJIOBEKA: T'€HSaJTOIrHUSCKUM,
OIM3HEIOBLIN, IUTOTCHETHUECKUM, OMOXMMHUYECKHIA,
MOJIeKyJIIpHO-TeHeTHIecknid. CoBpeMeHHOe
ompeiesicHIe TeHOTHIA: TTOTHOTCHOMHOE
CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM YHCIIC C
nomombsio I1I1P-ananmm3a. HaciaeacTBeHHBIE
3a00J1€BaHKs YEIOBEKA: T€HHbIE

6osie3Hun, OOJIE3HN C HACIEACTBEHHOM
MIPEIPACIIONIOKEHHOCTHI0, XPOMOCOMHBIE OOJIE3HMU.
CoMatnyeckue U renepaTuBHble MyTauuu. CTBOJIOBBIE
KJIeTKU. [IpUHIMITEI 310pOBOTO 00pa3a KU3HH,
JIUArHOCTHKH, TPOMUIAKTHKH U JICUCHHUSI
reHeTHYeCKUX 0ose3Hel. MeauKo-reHETUYECKOE
KOHCYJIbTHPOBAHUE.

3HaUYeHNE MEIUIIMHCKON TeHETHKH B TIPEIOTBPAILICHUN
1 JICUEHUH N'€eHETUYECKUX 3a00JIEBAaHNI YeJIOBEKA.

[epeuncnares cBoiicTBa MOANGMUKATIOHHON N3MEHUYNBOCTH H OOBACHSTH €€
3HaYCHHE U1 OPTaHU3MOB.

Pa3nuyate KoNMYeCTBEHHBIE U KAUECTBEHHBIE IPU3HAKH;, CTPOUTH
BapHallMOHHBIHN PsAJl, BApHALIMOHHYIO KPUBYIO, BEIUHCIIATH CpEelHEE 3HAUEHUE
MIPU3HAKA.

XapakTepu30BaTh HACJIEICTBEHHYIO0 H3MEHUYMBOCTb; (POPMYIMPOBAThH 3aKOH
TOMOJIOTHYECKHUX PSJIOB B HACIEICTBEHHON U3MEHUNBOCTH

H. U. BaBunoBa 1 00BSICHATE €r0 3HaU€HHE AJIs1 OMOJIOTUHN U CENCKIUH.
KnaccuduunpoBaTs MyTaluu: T€HHbIE, XPOMOCOMHBIE, TCHOMHbBIE — U
MIPUBOJUTH MIPUMEPHI MYyTaIHi.

OOBACHITH TPUYMHBI BOSHUKHOBEHUS MyTaIUid, pOJIb PaKTOPOB-MYyTareHOB.
CpaBHUBATh BUbI MyTAallHI; BBISIBIATE IPHYMHBI HACIEACTBEHHON
W3MEHYUBOCTH, HICTOUHHKH MYTareéHOB B OKPYXarowlen cpee (KOCBEHHO)
XapakTepru30BaTh BHESIEPHYIO HACIEACTBEHHOCTh U U3MEHUYUBOCTb.
[lepeuncnars 0COOEHHOCTH N3YyYCHHS T€HETUKH Y€JI0BEKA; IPUBOANTE
IIPUMEpBI HACIeICTBEHHBIX 3a00JI€BaHNI YeIOBEKA, XapaKTepHU30BaTh
METOABI X MPOPHUIAKTHKI, 000CHOBBIBATh 3HAUEHHE MEIUKO-
Te€HETUYECKOr0 KOHCYIbTHUPOBAHUS.

BBISBIATS U CpaBHUBATH MEXKIY COOON JOMMHAHTHBIC M PELIECCUBHBIC
MIPU3HAKHU YETOBEKA.

Tema 7. Ceniekuusi oprann3moB. OCHOBbI 0MOTEXHOJI0THH (2 4)

Cenexyus Kak nayka u
npoyecc. Memoowt u
0ocmuiceHus ceaeKyuu
pacmeHuii u
JHCUGOMHDBIX.
buomexnonozun kak
ompacis nPoOU3600cmea
(24)

CenekIus Kak HayKa U IIPOIECcC. 3apOoKIcHUE
ceyiekuu U noMectukanusd. Yuenue H. . BaBuiosa o
[EHTPaX MPOUCXOKICHUS 1 MHOTOO0Pa3Hs
KYJbTYPHBIX pacTeHui. LleHTphl Mpoucxox1eHus
JIOMAITHHUX XUBOTHBIX. COPT, MOPOJIa, IIITAMM.
CoBpeMeHHbIE METO/IbI CEJIEKIIMU. MaccoBBIl U
WHJIMBHUTyaJIbHBIA OTOOPHI B CEJIEKIIUU PACTCHUH U
KUBOTHBIX.

Ornenka skcTeprepa. biamskopoacTBeHHOE
CKpellMBaHne — WHOpUUHT. YncTas THHUS.
CkpemBaHye YUCTHIX JTUHUH. [ eTeposuc, nim
rubpuaHas cuina. HeponcTBeHHOE CKpenuBaHNe —
aytopuauar. OTnanéHHas ruOpuu3anus u e€ yCrexu.
HckyccTBeHHBIM MyTareHes U MoJIy4eHue

PackpriBath copepxaHue TEPMUHOB U TIOHSITHIA: CENIEKIINS, COPT, TOPOJa,
ITaMM, JIOMECTUKAIINSA, WM OJOMAITHUBAHKE, IIEHTPHI MHOTO00pa3us 1
MIPOUCXOXKICHUS KYJTbTYPHBIX PACTEHUH M )KUBOTHBIX, THOPUIH3AIIHS,
WCKYCCTBEHHBIH 0TOOp, MacCOBBIN 0TOOP, HHAUBUAYAIBHBIA 0TOOD,
9KCTEPhEP, OIM3KOPOJICTBEHHOE CKPEITUBAHKE, YHCTAs JIMHUS, FETEPO3UC,
HEPOJICTBEHHOE CKPEIIMBAaHUE, UCKYCCTBEHHBI MyTareHes3, MOJIUILIOUIbI,
OMOTEXHOJIOTHS, KIIETOUHAS HHXXEHEPHsl, TeHHAs HHXEHEPUs,
KJIIOHUPOBaHKE, TPAHCTEHHBIE oprann3Mbl, | MO (TeHeTnuecku
MOAU(DUIIUPOBAHHBIE OPTaHU3MBI).

CpaBHUBaTh (OPMBI HICKYCCTBEHHOT'0 0TOOpa (MacCOBOTO U
WHIUBUTYaJTEHOTO), BUABI THOpUAN3AINH (OJIU3KOPOICTBECHHON 1
OTNANEHHOI), CTIOCOOBI TTOMYYESHHS MTOJIUTLIONIOB.

XapakTepru3oBaTh OMOTEXHOJIOTHIO KaK OTPacih IPOU3BOJICTBA, OCHOBHEIC
JIOCTHXEHHSI OMOTEXHOJIOTUU B 00JIACTH MPOMBIIIJICHHOCTH, CEJIbCKOTO
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MOJIMILION0B. JIOCTUKEHUS CEJIEKLIUY PACTEHUM,
JKUBOTHBIX U MHUKPOOPTaHU3MOB.

buortexHoiorus kak oTpacib IpOU3BOACTBA. | eHHas
WH)KeHepusl. JTanbl co3aanus pekomOounanTHoi JJHK
Y TPAHCTEHHBIX OpraHu3MoB. KiieTouHast HHXeHepHsl.
Knerounsie kynbTypbl. MUKpOKIOHAIBHOE
pa3MHoxeHue pacteHuil. Kiionnposanue
BBICOKOIIPOAYKTUBHBIX CEJIbCKOX03IHCTBEHHBIX

OpTraHU3MOB. DKOJIOTHYECKHAC U ITHUCCKUE MTPOOJIEMBI.

I'MO — renernyecku MoAU(DUITUPOBAHHBIE
OpraHU3MBl.

X035 ICTBa U METULIUHBI

OO6cyXaaTh 3KOJIOTHYECKUE U STUYECKUE ACHIEKThl HEKOTOPBIX
UCCIeIOBaHNH B 001aCTH OMOTEXHOIOTUH (KJIOHUPOBAHUS, UCKYCCTBEHHOTO
OIIOIOTBOPEHMSI, HANIPABICHHOTO U3MEHEHHS T€HOMa U CO3/1aHus
TPAHCT€HHBIX OPraHU3MOB)

W3narate yuenue H. V1. BaBuioBa o eHTpax OIPOUCXOXKIACHUS KYJIbTYPHBIX
pacTeHHi; pa3nndaTh HEHTPHI HA KapTe MUPA, CBSI3bIBATH UX
MECTOIIOJIOKEHUE C OYaraMy BO3HUKHOBEHHS JPEBHENIINX [IMBUIIU3AINI.

Tema 8. IBosouMOHHASA OMoT0THA (8 1)

Deonwuus u memoowvt eé
uzyuenusn. Hcmopus
pazeumusn
npeocmaenenuil 00
seonroyuu (2 1)

IIpeanochbUIKM BO3ZHUKHOBEHHSI SBOIOLUOHHON
TEOPUH. DBOIIOIMOHHAS TEOPHUS U € MECTO B
ouosoruu. BiusiHIE SBOIIIOIIMOHHON TEOpUHU Ha
pa3BuTHE OMOJIOTHUH U JPYTUX HAyK.
CBumeTeabCcTBa SBOMIONNH. ITaneoHTONOTHYECKHE:
IIOCJICOOBATCIIbHOCTD ITOABJICHHUS BHU10OB B

MaJICOHTOJIOTMYECKOH JIETOMUCH, TIEpeXOTHbIE (POPMBI.

buoreorpaduieckne: cXoAcTBO U pa3nuuue GpayH u
(J10p MaTEPUKOB U OCTPOBOB. DMOPHOIOIMUECKUE:
CXOJICTBA U pa3inyusi SMOPHOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMHYECKHE!
TOMOJIOTHYHbBIE, aHAJIOTHYHBIC, PYAUMEHTapHBIC
OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXMMUYECKHUE!
CXOJICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKHX ITyTeH y BCEX JKHUBBIX
OpraHU3MOB.

OposmrorionHas treopus Y. apsuna. [peanoceuiku
BO3HMKHOBEHHMS JapBUHU3MA. [IBIDKYIIHE CHITBI
9BOJTIONKN BUIOB 10 [lapBuHy (M30BITOUHOE
pa3MHOKEHHUE MPH OTPaHNYEHHOCTH PECYPCOB,
HeonpeaeaéHHas U3MEHYMBOCTh, OOpb0a 3a
CYILLIECTBOBAHNE, ECTECTBEHHBIN

oTbop).

Cunternueckas teopus sBoironuu (CTI) u eé
OCHOBHBIE TOJIOKEHUSI.

PackprIBaTh conepxaHue TEPMHHOB M MMOHSTHIA: DBOJIOLUSA, IEPEXOTHBIE
(dopMbl, PUITOreHEeTUYECKUE PSABI, BUABI-9HIEMHUKH, BUABI-PEIHKTHI, 3aKOH
3apOABIIIEBOTO CXOJCTBA, OMOTCHETHUECKHI 3aKOH, TOMOJIOTUYHBIC 1
AQHAJIOTHYHBIE OPTraHbl, PyAUMEHTapHbIE OpraHbl, aTABU3MBI, CHCTEMATHKA,
€CTECTBEHHBII U UCKYCCTBEHHBIA 0TOOP.

[lepeuucnare OCHOBHBIE 3TAIbl PA3BUTHS SBOIOIIMOHHON TEOPHH.
XapakTepru30BaTh CBUIETEIHCTBA IBOJIOIUH: MTaJIEOHTOJIOTHYECKHE,
Ouoreorpaduueckue, 3MOPUOIOrHYECKHE, CPABHUTEFHO-aHATOMHYECKHE,
MOJIEKYJISIPHO-OMOXMUYECKHE.

XapakTepru30BaTh OCHOBHBIE 3BOIIOIIMOHHBIE HJIEH, KOHIENINH U TEOPUH;
CpaBHUBATH B3I Ha BUI U 3Boonuio K. Jlunnes, XK.b. Jlamapka, Y.
JapBuHa.

[TpuBOIUTH IPUMEPHI NIEPEXOAHBIX (POPM OPraHU3MOB, (HUIOTEHETUIECKUX
PAIOB.

[TpuBoauTH HOPMYIMPOBKH 3aKOHOB OMOTEHETHUECKOTO U 3aPOABIILIEBOIO
CXOJICTBA.

OnenunBath BKiaj JIMHHES B pa3BUTHE CHCTEMATHKHU U OOBACHATH
NPUHLMITE OMHAPHOM HOMEHKIIATYPBI.

XapakTepu3oBaTh COJIEPKaHUE U 3HAUYEHHUE IBOJIIOIIMOHHON KoHuenuu XK.
b. Jlamapka. OnieHHBaTh €CTECTBEHHO- HAyYHBIE U COLUAIBHO-
9KOHOMHUYECKHE MTPENOCHUIKH BOZHUKHOBEHMSI 3BOJIIOLIMOHHON Teopun Y.
HapsuHa.

PackpsiBath conepxaHue 3BOIONUOHHON Teopun Y. JlapBuHa; CpaBHUBATh
HEOMPEAETIEHHYIO U ONPENEIEHHYIO N3MEHYMBOCTD, ECTECTBEHHBIN U
MCKYCCTBEHHBIN 0TOOP, POpMBI OOPHOBI 32 CYIIECTBOBAHHUE.
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OnuckIBaTh NOJOKEHUS CUHTeTHYECKOM Teopuu 3Botonuu (CTI) u
00BSACHATH €€ 3HAaUeHHE /JIs1 ONOIIOTHH.

Buo: kxpumepuu u
cmpyxkmypa. Illonynayusa
KakK 21emenmapnas
eounuya euoa (2 9)

MuxkposBontonus.
Tlonmynauus Kak equHULA BUAA U 3BOITIOLUU.

PackpriBaTh coaepxaHue TEPMUHOB U MOHITHNA: MUKPOIBOJIIOLIUS, BUI,
KPUTEPUHU BHUA, apeal, HOMyIsauus, FeHoGOoHA, MyTalluu, KOMOHHAIUN
TEHOB.

XapakTepHu30BaTh BUJ KaK OCHOBHYIO CHCTEMAaTHUECKYIO €IUHULYY U
LEJIOCTHYIO OMOJIOTHUECKYIO CHCTEMY.

Brinensats kputepun Buaa (MOpGhOIOTHISCKIH, (DH3NOTOTHISCKUH,
OMOXUMHYECKHIA, TEHETUIECKHUH, IKOJIOTUIECKUH, reorpaduyeckuii) u
MIPUMEHSATh KPUTEPUH JUIS ONIMCAHUS KOHKPETHBIX BHJIOB.
XapakTepHn30BaTh MOMYJALUIO KaK CTPYKTYPHYIO €AMHHULLY BUJA U
9BOJIIOLINN.

OnucelBaTh NOMYJISIUIO IO OCHOBHBIM IIOKA3aTeJsIM: COCTaB, CTPYKTYypa.

Heusicynwjue cuni
(anemenmapnoie
ghaxmoput) 3601104UL.
Ecmecmeennuviit omoop
u ezo ghopmol (2 1)

JBwmwkymiue cuitbl (pakTopsl) BOIOLUUK BUAOB B
npupojie. MyTallmoHHEIH Mpoiecc 1 KOMOMHATHBHAS
W3MEHYUBOCTb. [loMyIsIMOHHbIC BOJHEI U Apeid
reHoB. M3onsanus 1 Murpanus.

EctectBenHsIi 0TOOp — HampaBIstonuil pakTop
sBoIOIMU. POPMBI €CTECTBEHHOTO 0TOOpA.

PackpbiBath copepikaHie TEPMUHOB U IOHSATHI: KOMOMHATHBHAS
W3MEHYUBOCTh, MyTallM{, MyTallMOHHBIH MIPOLECC, MOMYJIIUOHHbBIC BOJIHBL,
Jpei¢ reHoB, H30JIALUS, MUTPALlUK, ECTECTBEHHBINH 0TOOp, O0ophOa 3a
CYLIECTBOBAHHUE.

OnuceIBaTh MEXaHU3M JEUCTBHUS €CTECTBEHHOTO OTOOpA.

XapakTepu3oBaTh dIEMEHTapHbIE (PAKTOPHI HBOTIOLNHI: MyTAllUOHHBIN
nporiecc, KOMOWHATHBHAS N3MEHUYNBOCTh, MOMYJISIIHOHHBIE BOJHBI, Jpeid
T'€HOB, U30JISILHS, MUTPALIHSL.

OnwuceiBaTh MEXaHU3M AEHCTBHUS €CTECTBEHHOIO 0TOOpa. XapaKkTepu3oBaTh
(hOpMBbI €CTECTBEHHOTO O0TOOpA (IBHIKYIIUH, CTAOMIU3UPYIOIIHIA,
JU3PYITUBHBIN) U CPAaBHUBATH HX MEX]y COOOH.

XapaktepuszoBaTb O00pbOY 3a CyLIECTBOBAHNE U CPABHUBATH €€ BUIBI
(MeXBHIOBasI, BHYTPHUBHI0Basi, 00ph0a C HEOIAroMpHUATHBIME (haKTOpaMu
BHEIITHEW Cpe/Ibl)

YcraHaBIMBaTh MPUIMHHO-CIICICTBEHHBIE CBSI3U MEXK]y MEXaHU3MOM U
Pe3yIbTaTOM JECHCTBHUS ABWXKYIINX CHII (3JIeMEHTapHBIX (PaKTOPOB)
IBOJIOIHU

Pezynomamot 360110uuu:
npucnocoodnennocms
0p2anu3Mo8 u
euodooodpazoeanue.
Hanpaenenus u nymu
Makxposeotouuu (2 4)

[Iprcroco0IeHHOCTh OPraHN3MOB KaK pe3yabTaT
sBosronuu. [IpumMepsl npucnocoOneHuit y
opranu3MoB. ApoMopd 036l U UaHOAAanTanuy. Bug u
Bunoo0OpazoBanue. Kpurepun Buma. OcHoBHBIE (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, SK0JI0THIECKOe.
Makpo3BosTronus.

DopMBbI PBOJIONHN: PUIIETUYECKAs, TUBEPTeHTHAS,

PackpriBath cosiepikaHie TEPMUHOB M MIOHITHIA: TPUCIIOCOOIEHHOCTB,
MOKPOBUTEJILCTBEHHAS M TIPEIOCTEPEraroiias OKpacka, MaCKUPOBKa,
BH1000pa30BaHre, MaKPOIBOIIONHS, (DHITOTeHE3, OMOIOTHUECKHUMA TTPOTPECC
u perpecc, apoMopdo3, uanoaanTamys, ooIas JereHepaius, aJanTHBHAS
panuarms.

OnuchiBaTh MEXaHU3M BO3HUKHOBEHUS MPHUCITOCOOTICHUH Y OPraHU3MOB.
BEISIBIISATH 110 W300pa)KEHUSIM, HA JKUBBIX U (PUKCHPOBAHHBIX Mpernaparax
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KOHBEPreHTHAs, TTapajlie/IbHasl.
Heo6patuMocTs IBOITIOMHH.

[TpoucxoxkeHue OT HecTea-TM3uPOBAHHBIX
npenkoB. [Iporpeccupyromias cienuanu3anus.
AnanTtuBHas paauaiusi.

MPUMEPBI TPUCITOCOOJICHHOCTH PACTCHUN U JKUBOTHBIX K YCIIOBHSIM CPEJIbI
oOuTaHMs, JOKA3bIBaTh OTHOCHTEIHHYIO I[EJIeCO00pa3HOCTh
MPUCTIOCOOICHHH.

XapakTepu30BaTh CIIOCOOBI U MEXaHU3MbI BUI000pa30BaHMS, ONTUCHIBATH U
CpaBHUBATH OCHOBHBIEC ()OPMBI SKOJIOTHYECKOTO ¥ Teorpaduieckoro
BHI000pa30BaHUs.

XapakTepu30BaTh (OPMBI IBOTFOIUH.

BrisBiasaTe apoMopd 036l ¥ UAMOAIANITAIIMK Y PACTCHHUI U )KUBOTHBIX.
CpaBHHBaTH OMOJIOTHIECKHUI TIPOTpecc U OMOIOTHIECKUI perpecc,
apoMop(03, HINOATANITALIUIO U OOIIYIO ICTCHEPAIIHIO.

BLIaBiIATE B3aMOCBS3U MCKAY IIYTAMHU U HAIIPABJICHUAMUA 3BOJIIOLU Y
pacTeHUH U )KUBOTHBIX.

Tema 9. Bo3HUKHOBeHHE U Pa3BUTHeE KA3HHU Ha 3eMuie (6 1)

Hcemopusa scusnu na
3emne u memoovl eé
usyuenus. 'unomesul
RPOUCXOHCOCHUA HCUSHU
Ha 3eme (2 1)

JoHayuyHbIe IPEACTABICHUS O 3aPOKICHUH KU3HU.
Hay4npie TMoTe36 BOZHUKHOBEHUS KU3HHU HA 3eMIIE:
abWoreHe3 W MaHCIepMIusl. X UMUIeCKast SBOIOLINS.
AOHMOTEHHBIN CHHTE3 OPTaHNYECKNX BEIIECTB U3
HEOPTraHUYECKUX. DKCIIEPUMEHTAIBHOE
MOTBEPKICHIE XUMHUIECKOM IBOMONMH. HauanpHbIe
3TaIbl OMOJIOrndYecKkoii 3soirormu. [ unoreza PHK-
Mupa. DopMupoBaHre MEMOPAHHBIX CTPYKTYP H
BO3HMKHOBEHHUE MPOTOKIECTKH. [IepBhIe KISTKH U UX
sBoonus. GopMHUpPOBaHKE OCHOBHBIX TPYIIIT dKUBBIX
OpTaHU3MOB.

PackpeIBath copepikaHie TEpPMHUHOB M IOHSTHI: KpealioHu3M, abuoreHes,
BUTAJIN3M, TAHCIIEPMUS], OMOTI033, KOallepBaThl, IPOOUOHTHI, CHMOMOTCHE3.
XapakTepHu30BaTh METOBI U3yUEHUSI HCTOPHUUECKOTO IPOLIOTo 3€MIIH.
[lepeuncnars OCHOBHBIE 3Talbl XUMUIECKOM U OMOJIOrMYECKOM SBOJIOLIH.
Wznarate cogepxaHue TUIOTE3 U TEOpUI BOSHUKHOBEHUS JKU3HU Ha 3eMile
(kpeanmoHM3Ma, CaMOITPOM3BOIBHOTO 3apPOXKICHUS (CIIOHTAHHOTO),
naHcnepmuu, runore3sl PHK-mupa).

OnuceiBath 3kcniepuMeHTs C. Muiiepa u

I'. KOpu no nony4eHnto opraHuYecKuX BEUIECTB U3 HEOPTAHNYECKUX MYTEM
aOMOreHHOTO CUHTE3A.

OcHogHble Imanbl
J6o0rr0uuu
OP2AHUYUECKO20 mMupa Ha
3eMJ'le, paseumue >5Cu3nu

no 3pam u nepuooam
(29)

Pa3Burtne xu3HM Ha 3eMJIe MO 3paM U IIeproJIiaM.
Karapxeil. Apxeiickas u npoTepo30MicKas 3phbl.
[Taneo3zoiickas 3pa u e€ mepuoIpl: KEeMOPUUCKHIA,
OPJIOBUKCKHUM, CUITYPUICKUA, IEBOHCKUM,
KaAMEHHOYT OJIbHBINA, IEPMCKUI.

Me3o3oiickas 3pa U €€ nepruobl: TPHACOBBIN, FOPCKHM,
MEJOBOM.

Kaitno3oiickas apa 1 €€ nepuopl: NajJcoreHOBBIH,
HEOTEHOBBIN, aHTPOIIOTEHOBBIM.

XapakTepuCTHKa KIMMaTa U Fe0JI0rMYECKUX
IIPOLIECCOB.

OCHOBHBIE 3Talbl YBOJIOLUN PACTUTEIBHOTO U
JKUBOTHOTO MHpa. ApoMopd03bl y pacTeHHH U

PackpbIBaTh copepxaHue TEPMUHOB U NIOHSITHI: 30H, 3pa, IEPUOJ,
apoMop(o3bl, HIMOAAANITALIUH.

3HaTh MOCIEN0BATENBHOCTE DJOHOB: KaTapXeH, apxel, MpoTepO30H,
(dhaHepo30ii; 3p: apxelckas, MPOTePO30HCKasi, Malc030MCKas, ME30301CKas,
KaifHO30CKasl; IePHO0B: KeMOPHUICKHUNA, OPIOBUKCKHN, CHITypPHIICKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIN, IEPMCKUHN, TPUACOBBIH, IOPCKUIL, METOBOM,
[1aJIEOT€HOBBIN U HEOT€HOBBIM, AHTPOIIONE€HOBBIN.

XapaxkTepru30BaTh OCHOBHBIE COOBITHS B Pa3BUTHH OPTaHMYECKOTO MUpA T10
9paM M MeproaM reoJIOTHIECKON NCTOPUH; 3TAIbl Pa3BUTHSI PACTUTEIBHOTO
1 )KMBOTHOT'O MHUDA.

Briaensate rinaBabie apoMOp(O3bl Y paCTEHUH 1 )KUBOTHBIX.

CpaBHHBaTh MEXly COOOH MPECTaBUTENCH CUCTEMAaTHYECKUX TPYIIT
OpraHU3MOB, BBISIBJISITH YEPTHI YCIOKHEHHI U IPUCTIOCOOICHHOCTH K
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JKHBOTHBIX. HOHBJ’ICHI/IG, PacuBCT U BELIMUPAHUC I'PYIIIT
JKMBBIX OPraHU3MOB.

YCJIOBUSAM KU3HU.

Deonwyus uenoseka
(anmponozenes).
Jeuscyuwjue cunnt

(¢paxmopwr)
anmponozenesa (2 1)

OBouoLus YenoBeka. AHTPOIONOTHS KaK HayKa.
PazBuTune npeacTaBieHU 0 TPOUCXOKICHUMN
yeroBeka. MeTonbl H3y4eHHsT aHTPOTIOTeHe3a.
CxozcTBa ¥ pa3Inyus YeIOBEeKa U )KUBOTHBIX.
CucTteMaTHYECKOE TOJIOKECHHUE YeIOBEKa.
JBmxymme cuibl ((hakTopbl) aHTPOIIOTeHEe3a.
HacnenctBeHHas K3MEHYMBOCTD U €CTECTBEHHBIH
ot6op. Ob11ecTBEeHHBIN 00pa3 )KU3HHU, U3TOTOBJICHNE
opynu#l Tpy/ia, MBIIIICHUE, PEYb.

PackpriBath cofepkaHie TEPMUHOB M MTOHITUN: aHTPOIIOJIOTHS,
aHTpOTIOTeHe3, YelloBeK pasyMHblil (Homo sapiens), mpsmMoxoxaeHue,
BTOpasi CUTHAJIbHAS cUcTeMa, (haKTOphl aHTPOTIOTeHe3a, TPYIIIOBOE
COTPYJIHUYECTBO, PeUb, OPYAHIMHAS ACITCIBHOCTD, TOIUMOPHHU3M.
XapakTepu30BaTh IBHXKYIIHE CHUIBI (PaKTOPBI) aHTPOIIOTeHEe3a!
OHMOJIOTUYECKUE U COMAIbHbIC, CPABHUBATH HX MEXKITy COOOH.
[lepeuuncnare 3a1aun aHTPOIIOJIOTHH, 3TAITBI CTAHOBJICHUS U Pa3BUTHUS
MPEJICTABICHUH O IPOUCXOKICHUH YEJIOBEKa.

W3znarate OCHOBHBIC TIOJIOKEHHSI TEOPHU

Y. JlapBruHa, KpUTUIESCKU OI[CHUBATH HEHAYYHYIO HHPOPMAITUIO O
MIPOUCXOXKICHUH YCIIOBEKA.

3HaTh CHCTeMaTHUYeCcKOe MmoNiokeHune Buaa Homo sapiens, mepeyucisTh ero
MOP(OIJIOro-aHaTOMHYECKIE PU3HAKH PA3HOTO YPOBHsI (THII, KJIACC, OTPST
u ap.).

YcraHaBauBaTh YCPThI CXOACTBA U pa3J’II/I‘II/II\/'I YCJIOBCKA 1 )KUBOTHBIX.
OOBACHSTP ¥ OIICHUBATh 3HAUCHUE HAYYHBIX 3HAHUHN O MPOUCXOIKICHUH
YyeJIoBeKa JIJIsl IOHMMaHHs MECTa M POJTH YeJIOBEKa B IPUPOJIE.

Tema 10. Opranu3msl u 0

Kpy:kawuias cpena (4 4)

JKonozusa Kax nHayka.
Cpeowt odumanun u
IKON0ZUUECKUE
thaxmopot (2 1)

DKOJIOTHSI KaK HayKa. 3aaudl U pa3/eiibl KOJIOTHH.
MeTonpl SKOIOTHYECKUX UCCIIENOBAHMIA.
DKOJIOTHYECKOE MHUPOBO33PEHUE COBPEMEHHOTO
YEeJIOBEKA.

Cpelbl 0OMTaHUSI OPTaHU3MOB: BOJTHASI, HA3EMHO-
BO3JIyIIIHASI, TOYBCHHAS, BHYTPUOPTaHU3MEHHAS.
Oxonorudeckue pakropsl. Kinaccudukanms
JKOJIOTHYECKHX (DAKTOPOB: AOMOTUYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. [[elicTBre
JKOJIOrMYECKUX (DaKTOPOB Ha OPTaHU3MBI.

PackpbIBath copepikaHie TEPMUHOB U TIOHSTHI: SKOJIOTHS, ITOJIEBBIE
HaOJII0IeHNS, SKCIEPUMEHTBI, MOHUTOPHHT OKPYKAIOIIEH Cpe/ibl,
MOJIETIMPOBAHUE, SKOJIOTMIECKOe MUPOBO33pEHHE, Cpefia OOUTaHus,
IKOJIOTHYECKHE (PaKTOPBI, OMOTOTHUECKHI ONITUMYM, OTPaHUYHBAIOIIUH
(mumuTHpyROIKi) GakTop.

[TepeuncnaTs 3a1a4u SKOJIOTHH, €€ pa3/elibl M CBSI3H C IPYTHMMH HayKaMH.
XapaKkTepu30BaTh METO/IbI DKOJIOTHUECKHX HCCIICIOBAHUH.
XapaxkTepHu30BaTh YCIOBHS Cpe/l OONTaHUS OPTaHU3MOB; KIIACCU(PHIIUPOBATH
1 XapaKTepU30BaTh 3KOJOTHUYecKre GPakTophl: abNOTHIECKUE, OMOTHIECKHE
W aHTPOTIOTEHHEIE.

OnuckIBaTh JIGHCTBHE 3KOJIOTUIECKUX (PaKTOPOB HA OPTaHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH CTPOSHHS U KU3HEIESATEIbHOCTH PACTEHUH
W J)KUBOTHBIX PA3HBIX CpeJl OOMTaHMsL.
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Abuomuueckue
caxkmopot.
Buomuueckue ghaxmoput
(29)

AobGuornueckue (hakTOPHI: CBET, TEMIIEPATypa,
BIIaXXHOCTh. DoTormeproansm. [Ipucrocobnenms
OPTraHU3MOB K JICHCTBHIO a0MOTUYECKHUX (PAKTOPOB.
Buonoruueckue puTMBbL.

buotnyeckne dhakTopsl. Bumsl OnoTHIecKuX
B3aUMOJICHCTBUI: KOHKYPEHIUS, XHUIIHUYECTBO,
cum6Ouo3 u ero ¢popmel. [lapazutusm, Koonepanus,
MyTyaJlu3M, KOMMEHCAIIU3M (KBapTUPAHCTBO,
HaxJICOHUMYECTBO). AMEHCAIN3M, HEHTPAITU3M.
3HaueHne OMOTHYECKUX B3aUMOJAEHCTBUN I
CYII€CTBOBAHHA OPraHn3MOB B IPUPOAHBIX
COO00IIIeCTBaxX.

PackpbiBaTh copepkaHie TEPMHUHOB U TIOHSATHH: aOnoTHueckue (HakTopsbl,
(dhoTomepronn3M, OHOIOTHICCKUE PUTMBI, OHOTHYECKHE (PaKTOPHI,
XHMITHAYECTBO, Tapa3sUTU3M, KOHKYPEHIIUS, MyTyajn3M, CAUMOHO3,
KOMMEHCAIIU3M, HaXJIeOHMYEeCTBO, KBAPTUPAHCTBO, aMEHCAIH3M,
HEUTpan3M.

AHanm3upoBaTh EHCTBUE CBETA, TEMIIEPATYPHI, BIAKHOCTHA HA OPTaHU3MBI
Y IPUBOANTH PUMEPHI IPUCIIOCOOICHHOCTH OPraHU3MOB.

[TpoBoauTh OHoNOrHUECKHE HAOMIOACHHUS U OPOPMIISITE PE3YJIbTAThI
MPOBEEHHBIX HAOIIOICHH.

XapaktepuzoBaTb OMOTHYECKHE (PAKTOPBI U BUbI B3AUMOOTHOIICHUIHA
MEXy OpraHHu3MaMu; PUBOAUTE MPUMEPHI B3aUMHOW MPUCTIOCOOJICHHOCTH
OpTaHU3MOB.

CpaBHUBATh MEXKIY COOOW BUABI OMOTHUECKUX B3aMMOACHCTBUAN
OpraHu3MOB.

Tema 11. CooburecTBa U 3K0JOrHYecKHe CUCTEMBI (6 4)

Ixocucmemul u
3AKOHOMEPHOCMU UX
cywecmeosanus (2 1)

DKOJIOTHUECKHE CHCTEMBI (3KocrucTeMbl). [loHsTre 00
JKOCUCTEME U OMOTeOIICHO3E.

OYHKIIMOHAEHBIE KOMIIOHEHTHI IKOCHCTEMBI:
MPOAYIEHTHI, KOHCYMEHTHI, PETyIICHTHI.

KpyroBopoT BeIecTB ¥ MOTOK SHEPTHH B SKOCHCTEME.
Tpoduueckue (MUIIEBbIC) YPOBHU 3KOCUCTEMBI.
[Tumesie e u cetu. OCHOBHBIE TIOKA3aTEIH
9KOCHUCTEMEI: OroMacca, IPOAYKITHSI. DKOJIOTHIECKUE
MUPaMHUJIBL: TIPOJTYKIINH, YACICHHOCTH, OMOMACCHI.
CBo#iCTBa 3KOCUCTEM: YCTOHYUBOCTH, CAMOPETYIISIIHS,
pasButue. Cykieccusl.

PackpsIBaTh conepkaHie TEPMUHOB U TIOHATHI: SKOCHCTEMa, OMOT€OLICHO3,
MPOAYLEHTHI, KOHCYMEHTBI, pEAYIIEHTHI, TPOUUECKUE YPOBHH, MTUILIEBAs
IeTIb U CETh, SKOJIOTHUECKHE MTUPaMUIbI, OnoMacca, IPOAYKIHS, CYKIIECCHSL.
XapaxkTepHu30BaTh CBOWCTBA SKOCUCTEMBI (€€ CIIOCOOHOCTH K UTUTEITBHOMY
CaMOMO/IJIEPKAHUIO, OTHOCHTEIILHO 3aMKHYTBIH KPYyTOBOPOT BEIIECTB,
HEOOXOIMMOCTh MTOTOKA YHEPTHUH).

CpaBHHMBATh MACTOUIIIHBIE U ISTPUTHBIEC THUIIEBHIC IIEIH, TPOPHIESCKUE
YPOBHHU 3KOCHCTEMBI.

Paznnuarh nupamMuIpl TPOAYKIWMH, THPAMH/IBI YACIEHHOCTH U TUPaMUJIBI
Oromaccsl.

CocCTaBnATh TN U CETH IIUTaHUSL.

[Nepeuncnars CBOHCTBA 3KOCHCTEM: YCTOMUNBOCTD, CAMOPETYIISIIHSL,
pasBuTHe (CyKIeccHs).

OnuchIBaTh MEXaHU3M HOAJIEPKAHUS PABHOBECHSI B OKOCHUCTEMAX.
XapakTepru3oBaTh CYKIIECCUH, BBISIBIISITh IPUYHHBI U OOIITHE
3aKOHOMEPHOCTH CMEHBI YKOCHUCTEM.

Ilpupoonvie
IKocucmembl.
Anmponozennuvie
akocucmemst (2 1)

IIpuponsbie 3KOCHCTEMBL. DKOCUCTEMBI PEK U 03€D.
DKocHucTeMa XBOMHOTO WM IUPOKOIUCTBEHHOTO
neca.

AHTPOIIOTE€HHBIE SKOCUCTEMBI. ATPO3KOCHCTEMBI.
Ypbo3kocuctemsl. bronornyeckoe u X031HCTBEHHOE
3HAYCHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

PackppIBaTh coepkaHie TEPMUHOB U TIOHATHIA: BOJHBIC SKOCUCTEMBI,
OMoreoneHo3bl, (PUTOIIAHKTOH, 300TUIAHKTOH, OEHTOC, TYMYC,
AHTPOIIOr€HHast IKOCUCTEMA, arpPO’KOCUCTEMA, YPOOIKOCHCTEMA,
OuopazHooOpasue.

[TpuBOANTH PUMEPBI IPUPOJHBIX SKOCUCTEM CBOCH MECTHOCTH.
CpaBHHBATh HA3eMHbBIC U BOJIHBIC YKOCHCTEMBI; OPTaHU3Mbl, 00pa3yoIime
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Buopasnoobpasue kak (pakTop yCTOMYHBOCTH
skocucteM. CoxpaHeHHe OMOIOTHTIECKOTO
pasHooOpasus Ha 3emiie.

pasHble TPOPUUECKUE YPOBHU.

XapakTepru30BaTh arpodIKOCUCTEMBI U YPOOIKOCHCTEMBI, 0COOEHHOCTH HX
CYILLIECTBOBAHUS.

[TpuBOIUTH IPUMEPHI AHTPOTIOTCHHBIX 3KOCUCTEM CBOCH MECTHOCTH,
OTIMCHIBATh UX BUJIOBOW COCTaB M CTPYKTYPY.

CpaBHUBATH COCTAaB U CTPYKTYPY IPUPOTHBIX SKOCUCTEM U arpOdKOCHCTEM,
arpodKOCUCTEM U YPOOIKOCHUCTEM

buocgpepa —
2n06anvhasn IKocucmema
3emnu.
3akonomepnocmu
cyugecmeosanus
ouocghepur (2 1)

VYuenue B. 1. Bepnaackoro o 6uocdepe. ['panuisl,
COCTaB M CTPYKTypa 6mocdepsl. )KuBoe BEemecTBo U
ero ¢pyakmmn. OcobeHHOCTH Ornocheps! Kak
r1100aIbHON YKOCHCTEMEI.

Junamuueckoe paBHOBeCHE U 0OpaTHasi CBA3b B
omocdepe.

KpyroBopoTs! BemecTs 1 OMOT€OXUMUYECKUE [TUKITBI
3JIEMEHTOB (yriIepojia, a30Ta). 30HaTLHOCTh
omnocepsl. OCHOBHBIE OMOMBI CYIITH.

PackpbiBath copepkaHie TEpPMHUHOB U IOHSATHI: Ouocepa, skuBoe
BEILIECTBO, TMHAMHYIECKOE PaBHOBECHE.

OnenuBats Biian B. . Bepranckoro B coznanue yueHus o ouocdepe.
XapaktepuzoBatb cOCTaB Onocdepsl, PyHKIIMU )KUBOTO BEIIECTBA
omocepsl 1 onpenenaTs (Ha KapTe) 00IacTH ero HauOOIBIIETO
pacnpocTpaHeHHs.

[MpuBoIUTH IpUMEPHI MTPOsIBIICHHS (YHKIUH KUBOTO BellecTBa Onochepsl,
OMOTEeOXMMUYECKON AEATEIILHOCTH YeJIOBEKA.

[lepeuncnars ocobeHHOCTH OUOChEpPhl KaK rI00aTbHON IKOCHCTEMBI 3eMITH.
PackpbiBath copepikaHie TEPMHUHOB M IOHSTHI: IIEIOCTHOCTh Ouocdepsl,
KpyroBopoOT BCUICCTB, 6I/IOFCOXI/IMI/I‘-ICCKI/IC IUKJIbI 3JICMCHTOB, 30HAJIbHOCTH
omochepsl, OMOMEI.

OnuceIBaTh KPyroBOPOT BEIIECTB, OMOT€OXUMHYECKUE IIUKIIBI a30Ta U
yriepoza B ouocdepe.

OOBACHATH NPUUMHY 30HAITBHOCTH OHOCHEPHI.

[lepeuncisTh U XapaKTepPHU30BaTh OCHOBHBIC OMOMBI CYIIN 3eMJIH.
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