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Pabouass mporpamma cpeaHero ooOmero ooOpasoBanusi 1Mo Ouosiorun (0a30BBI YPOBEHB)
cocraBieHa Ha ocHoBe dDenepanpbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpa3zoBaHuM B
Poccuiickoit @enepanuny», eaepaibHOrO roCy1apCTBEHHOI0 00pa30BaTEIBLHOIO CTAHIApTa CPETHETrO
obmero oopazopanus (GI'OC COO), Konnenuuu npenogaBaHust yueOHOro npenMera «buonorus» u
OCHOBHBIX I10JIOKeHUH 1 IprMepHOI TporpaMmbl BOCIIUTAHUS.

HOACHUTEJBHAA3SAIINCKA

IIpu pa3paboTke HaHHON NPOrpaMMbl TEOPETUYECKYIO OCHOBY JJSl ONpPENENIeHHs IOAXOJ0B K
(bopMHpOBaHHIO COJEpKAaHUS Yy4eOHOro mpeamera «bBHOJOTHS» 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, XAPAKTepU3YyIIIMX coBpeMeHHoe cocTtossHue cucteMbl @I'OC COO B Poccuiickoit
denepanyn, a TakKe MOJIOKEHUS O cnenrduke Onomoruu, e€ 3HAYCHUN B TIO3HAHUH JKUBOU MPUPOJIBI
1 o0ecreyeHun CyLIeCTBOBaHMs uesioBeueckoro obmiectBa. COrjgacHO Ha3BaHHBIM I1OJIOKEHUSIM
OTIpeJIeNIeHbI OCHOBHBIE (PYHKITUH MTPOTPAaMMBI B €€ CTPYKTYpa.

IIporpamma naér mnpexacraBieHuEe O MLEsAX, 00 oOwmei crpateruu OOydeHUs, BOCHMTAHUS U
pa3BUTHs OOYYaIONIMXCS CPEACTBaMU ydeOHOTo mpeamera «buonorusy»; ompenenser o0s3aTebHOe
IIPEIMETHOE COJAEP)KaHUE, €ro CTPYKTYpY, paclpelelieHue IO pasjesaM/TeMaM, PEKOMEHAYyeMYHo
MOCJIeIOBATEIPHOCTh ~ M3Y4eHHUs  y4yeOHOro marepuana ¢ y4€ToM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM O0pa30BaTEeIbHOIO IpOLEcca, BO3PACTHBIX OCOOEHHOCTEH
oOyyaromuxcs. B mporpamme Taxke y4HTHIBalOTCS TpeOOBaHUS K IUTAHUPYEMBIM JHMYHOCTHBIM,
METaNpeIMEeTHBIM U MpPEeIMETHBIM pe3yjbTaraM o0ydeHuss B (POPMUPOBAHMM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENLHON JAEATEIbHOCTH/ydeOHBIX IEHCTBHI 00YyJaIONIMXCS 10 OCBOCHUIO COJCPKAHUS
OMO0JIOrNYEeCKOro 00pa3oBaHuUs.

B mporpamme yuebHOro mnpeamera «buonorusi» (06a30BbIi ypOBEHB) pEaNNU30BAH MPHUHIIMII
IIPEEMCTBEHHOCTH B M3Y4YE€HUHU OMOJIOrHHM, Onarojaps yeMy B Hel MpOCMaTpUBAETCs HANpaBIEHHOCTh
Ha pa3BUTHE 3HAHWM, CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
LIEHHOCTHBIX OPHEHTALMN JINYHOCTH, HSKOJIOTMUYECKOTO MBIIIJICHHS, NPEICTaBICHUH O 3J0pOBOM
oOpa3ze *KH3HU U OEpeXHbIM OTHOLIEHHEM K OKpyKarouieil nmpuponHoil cpene. [lostomy Hapsiny c
U3yuyeHHeM 00IeOnOIOTHYEeCKUX TEOPUH, a TaK)Ke 3HAHUN O CTPOEHUM >KUBBIX CUCTEM Pa3HOIO paHra
U CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX IMPOLIECCOB, B MpOrpaMMe yJAEJICHO BHHMAaHHE
HCIIOJIb30BAHUIO TIOJyYEHHBIX 3HAHWM B MOBCEIHEBHOM XM3HUW Ul PEIICHUS NPUKIAIHBIX 3a]a4, B
TOM 4Yucie: NpOoQUIAKTUKUA HACIEJACTBEHHBIX 3a00JI€BaHUN 4YEIOBEKa, MEINKO-TeHETHUYECKOTo
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMS 3KOJOIMYECKH LEIecO00pa3HOro IOBEJIEHUs B OKpYXarolen
IIPUPOJHON Cpelle, aHalIu3a BIUSHUA XO3AWCTBEHHOW [EATEIbHOCTH 4YEJIOBEKAa Ha COCTOSHHE
IIPUPOJHBIX U HCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJIEHHE BHUMAaHMs K NPUKIATHONW HAIpPaBIEHHOCTU
ydueOHoro mpeamera «buonorus» TPOIUKTOBAHO HEOOXOIWMOCTHIO OOECIEUEHUsI YCIOBHHM s
pelieHust OAHOM M3 aKTYalbHBIX 3a7ad IIKOJBHOTO OWOJIOTHUECKOro o00pa3oBaHus, KOTOpas
npenmnosaraer (GOpPMHUPOBaHHE Yy OOy4aroOUIMXcs CHOCOOHOCTH aJanTUpPOBAThCSl K W3MEHEHUSIM
JUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUpA.

JlanHasi mporpamMma SIBJISIETCS OPHEHTHPOM JUIsl COCTaBJIEHHS paboO4YMX MpOrpaMM, aBTOPBI
KOTOPBIX MOTYT MPENJIOKHUTh CBOM BapUaHT MOCJIEAOBATEILHOCTH U3YUEHHS] U CTPYKTYphl Y4eOHOTrO
MaTepuaia, CBOE BHUJIEHUE MyTel (hopMupoBaHMs y 00y4arOIIMUXCS MPEAMETHBIX 3HAHUHN, YMEHUH U
CIOCO0O0B Y4eOHOU JesTeIbHOCTH, a TaKKe METOJMYECKUX PEILICHUH 3a7ay BOCIIUTAHHUS M Pa3BUTHUS
cpeacTBamMu yueOHoro npeamera «buonorusy.

OBHIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA «BUOJIOT 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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CO3MaT yCJIOBUS sl TO3HAHUS 3aKOHOB JKUBOW MHpUPOAbI, (HOpMUpOBaHMA (YHKIHOHATIHHOMN
I'PaMOTHOCTH, HAaBBIKOB 3[0POBOTO M 0e€30MacHOro o0pa3a >KHU3HH, SKOJIOTMYECKOIO MBbIIIICHHUS,
LIEHHOCTHOT'O OTHOILIEHUS K KUBOU IIPUPOJIE U YETOBEKY.

bonpmioe 3Hauenue y4eOHbIH npenMer «buojorus» HMMeeT TakkKe AN pelleHMs
BOCIIUTATENbHBIX W  pa3BUBAIONIMX 3a/a4 CpEeAHEro oOmero o0pa3oBaHus, COLMATU3ALUN
obyyaromuxcs. M3ydyenue ouosoruu odecrneynBaeT ycloBus A1 GOPMUPOBAHMS UHTEIICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX ¥ WH(GOPMAIMOHHBIX HABBIKOB, JCTETHUECKOW KYJIBTYPHI, CIOCOOCTBYET
MHTErpaluy OHOJOTMYECKUX 3HAHUM C NpPEJCTaBICHHUAMU U3 JAPYrMX Y4eOHBIX IpEIMETOB, B
4acTHOCTH, (pu3MKHM, XUMUU U reorpaduu. HazBaHHbIe MOJOXKEHHS O IMpeIHA3HAYEHUH Y4eOHOTO
npeamera  «buosorus»  COCTaBMIM OCHOBY JJsl  ONpEAEIeHUs MOAXOJ0B K OTOOpY M
CTPYKTYPUPOBAHHUIO €T0 COJEPKAHUS, IPEJICTABICHHOIO B JaHHOW IIpOrpaMMe.

OT100p coxmepxkanus yueOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIMK KYJIbTYpPOCOOOPa3HOTO TMOJX0/a, B COOTBETCTBUM C KOTOPHIM OOY4YarolIHecs OJIKHBI
OCBOMTb 3HAHHSA W YMEHHUsS, 3HAuMMBble U1 (DOpMUpPOBaHUS OOIIEH KYyJIbTYpbl, ONpEeIIsoIne
aJIcKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpYXKaloLlel MNpuUpoOgHOW cpene, BOCTpeOOBaHHBIE B
MIOBCEJTHEBHON JKM3HU U TNPaKTUUeCKO nesrenbHocTH. Ocoboe MecTo B 3TOW cucTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJEPKAHUs, KOTOPHIE CIIY>)KaT OCHOBOH JUIst POPMUPOBAHUS TPEACTABICHUI O
COBPEMEHHOM €CTECTBEHHO-HAYYHOHW KapTHMHE MHpa M LEHHOCTHBIX OPHEHTALUAX JIMYHOCTH,
CIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHIECKOr0 00pa3oBaHUS.

CTpyKTypHpOBaHHE CO/AEP)KaHUS yUeOHOTro MaTepualla B IporpaMMe OCYLIECTBIEHO € Y4ETOM
IIPUOPUTETHOTO 3HAYEHUS] 3HAHUNH 00 OTJIMYUTENBHBIX OCOOEHHOCTSIX JKMBOM MpPHUPONBI, O €€
YPOBHEBOI OpraHu3ald U 3BOJIOLUH. B COOTBETCTBMM € 3THM B CTPYKType y4yeOHOro mnpeamMera
«buonorus» BbIIENEHBI CIENYIOIIME COJepXaTelibHble JUHUU: «buonorus kak Hayka. Meromabl
Hay4qHOro mno3HaHus», «Knerka kak Ouosorndeckas cucremay», «OpraHu3m Kak Ouosiormyeckas
cucremay, «CucreMa W MHOTrooOpaswe OpraHHYECKOrOo MHpay, «IBOJIOLUUS >KUBOW TMPHUPOJIBD»,
«OKOCHCTEMBI U MTPUCYLINE UM 3aKOHOMEPHOCTH.

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 OHOJOTMYECKUX 3HAHUIM JUIs TIOBBIIICHUS YPOBHS OSKOJIOTUYECKOH
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KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

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

MECTO YYEBHOI'O IIPEAMETA «BHOJIOT'US1» B YYEBHOM IIJIAHE

B cucreme ®I'OC COO «buonorusy, n3ydaemas Ha 0a30BOM ypOBHE, SIBIISICTCS 003aTeIbHBIM
y4eOHBIM NPEIMETOM, BXOJSAIIMM B COCTaB IpeIMETHON oOpa3zoBaTenbHON 00nactu «EcTecTBeHHBIE
Haykn». JlaHHast mporpaMMa MmpeaycMaTpuBaeT U3ydyeHne OMoJoruu Ha 6a30BOM ypoBHE B 00bEMe 42
qaca 3a roJ{ 00y4eHus.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA «bHOJIOT U
HA YPOBHE CPEJHEI'O OBIIIET'O OGPA3OBAHMUS (FA3OBBIINYPOBEHD)

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

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JMYHOCTHBIX pe3yJabTaTOB OCBOEHUs mpeamera «buosorus» BblIEIECHBI
CJICYIOIINE COCTABIISAIONINEG: OCO3HAHHE OOYJAIOIIMMHUCS POCCUUCKOW TPa)KITaHCKOW WIACHTHYHOCTH
— TOTOBHOCTH K CaMOpPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMO-OIPEAEICHNUI0; HATMYUE MOTHUBALIMM K
o0ydeHHI0 OWOJIOTHH; IIEJICHANPABICHHOS PAa3BUTHE BHYTPEHHUX YOCKICHHUH JIMYHOCTH HA OCHOBE
KIIFOUEBBIX LIEHHOCTEH M UCTOPHUYECKHUX TPATUIMI pa3BUTHsI OMOIIOTMYECKOTO 3HAHUS; TOTOBHOCTh U
CIIOCOOHOCTh OOYyYaIONMXCS PYKOBOJCTBOBATHCS B CBOCH JEATCIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHU, MPHUCYIIMMH CHCTEME OMOJIOTHYECKOro OOpa3oBaHMs; HaIWYHE SKOJIOTHYECKOTro
MPaBOCO3HAHUS, CTIOCOOHOCTH CTaBUTH LIETU U CTPOUTH KU3HECHHBIC TUTAHbI.

JInaHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «bHOJIOrusI» TOCTUTAIOTCS B €IMHCTBE YUeOHOM
W BOCIUTATEIBHON  JCSATENIBHOCTH B  COOTBETCTBHM C  TPAJULIUOHHBIMH  POCCUUCKUMU
COLIMOKYJbTYPHBIMUA, HCTOPUYECKHMMH M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, MPUHATHIMU B
oOIecTBe TpaBWJIaMHd M HOPMaMU TIOBEJACHHS M CIIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHWS,
CaMOBOCIIUTaHUS M CAMOPA3BUTHUsS, pPa3BUTHS BHYTPEHHEH MO3ULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXEHUS K 3aKOHY M TPaBOMOPAJNIKY, UYEJIOBEKY TpyJda M CTapiieMy IOKOJICHHUIO, B3aMMHOTO
yBa)KEHUS, OEPEKHOT0 OTHOUICHHS K KyIbTypHOMY HACIEIUI0 M TPAAMIMSIM MHOTOHAI[MOHAIHLHOTO
Hapopa Poccuiickoit @enepannu, Npupoe U OKPYKAIOIIEH cpee.

JIM4HOCTHBIE Ppe3yNbTaThl OCBOCHHS Y4eOHOro mpeamera «bHONMOTHS» MOMKHBI OTpaxaTh
TOTOBHOCTh W CIHOCOOHOCTh OOYyYalOIMXCS PYKOBOJCTBOBATHCS CGHOPMHPOBAHHONW BHYTPEHHEH
MO3UIMEN JTUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIA,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIUPEHHUE >KU3HEHHOTO
OMbITa M ONBITA ACATEIBHOCTH B MPOLECCE peaju3alii OCHOBHBIX HANpPaBJICHWI BOCIUTATEIbHOMN
NEeSATETLHOCTH, B TOM YHUCJIE€ B YACTH:

I'paxxnanckoe BocnuTaHue:

- c(OpPMHPOBAHHOCTH TPAXKIAHCKON MO3UITUU O0YUAIOMIETOCs] KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTRA;

- OCO3HAaHME CBOWX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEW, YBAXKEHHME 3aKOHAa U
MPaBONOPSJIKA;

-~ TOTOBHOCTh K COBMECTHOH TBOPYECKOH IEATEIHLHOCTH TPH CO3JaHWU YUYEOHBIX IMPOEKTOB,
pelieHnr yueOHbBIX U MTO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

— CHOCOOHOCTH OMPEEATh COOCTBEHHYIO TTO3UIIUIO TI0O OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOMN
KU3HU U OOBSICHSTH €€;

- YMEHHE YYUTHIBaTh B CBOUX JECUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS
TOJIEH ¢ pa3HbIMH YOCKICHHUSIMHE, KYIbTYPHBIMU IICHHOCTSIMHU M COITUAIBHBIM TOJIOKCHHUEM;

— TOTOBHOCTb K COTPYAHHYECTBY B IIPOLECCE COBMECTHOTO BBHINOJHEHHUS Y4EOHBIX,
MO3HABATEJIbHBIX U MCCIEIOBATEIbCKUX 3a/a4, YBAKUTEIbHOE OTHOILIEHHE K MHEHHUIO OIIOHEHTOB
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P 00CYXJIEHUU CIIOPHBIX BOIMPOCOB OMOJIOTHIECKOTO COJIEPKAHUS;

— TOTOBHOCTb K TYMaHUTAapHOMN U BOJIOHTEPCKOM ESITEIbHOCTH.
IIaTpnoTnyeckoe BOCIUTAHUE:

- c(opMHpPOBAaHHOCTH POCCHUMCKONM TpakIaHCKONM HISCHTHUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoJlly, YyBCTBa OTBETCTBEHHOCTH Iepes PonnHOM, ropoCTH 3a CBOM Kpaii, cCBOO Poauny,
CBOH S13BIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOMOHAIIMOHAILHOTO Hapoia Poccuu;

— I1ICHHOCTHO€ OTHOILIEHHWE K MPUPOJHOMY HACJICIHUIO M MaMSATHUKAM HPHUPOABI; JOCTHXKCHHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

— CIIOCOOHOCTH OIICHMBATHh BKJIAJl POCCHUHCKUX YYEHBIX B CTAHOBJICHHWE M Pa3BUTHE OMOJIOTHH,
MMOHMMAaHKUEe 3HAa4YeHHsI OMOJIOTUU B MMO3HAHUU 3aKOHOB MPHUPOJIbI, B )KM3HHU YEJIIOBEKAa U COBPEMEHHOIO
o0111eCTBA;

- ujeiHas yoexkIEHHOCTb, TOTOBHOCTD K CIyXeHHI0 OTEUeCTBY U €ro 3allluTe, OTBETCTBEHHOCTD
3a ero cyan0y.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

— OCO3HAHME AYXOBHBIX LICHHOCTEN POCCUICKOr0 HApPO/a;

- c(hopmMHpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBE/ICHUS;

— CHOCOOHOCTH OIICHMBATh CUTYAaIlMI0O M NMPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

- OCO3HaHHE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTOHYMBOTO Oy IYIIEro;

— OTBETCTBEHHOE OTHOUIEHHWE K CBOMM POAMUTENSIM, CO3/aHHI0 CEMbU HA OCHOBE OCO3HAHHOTO
NPUHATUSA LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAaAULIHUAIMU HapoaoB Poccuu.
JcTeTHYeCKoe BOCIIUTAHHE:

— DOCTETHYECKOE OTHOIICHWUE K MHpPY, BKIIOYash ICTETUKY OBbITa, HAYYHOTO W TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOLICHHIA;

- TOHMMaHHUE YMOIMOHAILHOTO BO3/ICHCTBUS JKMBOU MPUPOJIBI U €€ LIEHHOCTH;

— TOTOBHOCTb K CAMOBBIPa)XEHHUIO B pPa3HbIX BUAAaX UCKYCCTBA, CTPEMIICHHE MPOSBIATh KauyecTBa
TBOPYECKOM JINYHOCTH.

Du3uyecKoe BOCIIUTAHME!

- TIOHMMaHHE W pealu3anus 30pOBOro0 M 0Oe3omacHOro obpasza >KU3HMU (3A0POBOE MUTAHUE,
COONIOZICHHE TUTHEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHH W OTHBIXA,
perynsipHasi (pu3nyeckas akTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

- TIOHMMAaHHE [EHHOCTH MPaBUJI WHIMBUIYAIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOTO MOBEJCHUS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

— OCO3HAHHWE TIOCJICJICTBUA ¥ HENPHUSATHE BPEIHBIX TMPHUBBIYEK (YHIOTPEOJICHHUS aJIKOTOJS,
HapKOTHUKOB, KYPEHHS).

TpynoBoe Bocnnuranue:

-~ TOTOBHOCTH K TPYIy, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0I00uE;

— TOTOBHOCTh K aKTHBHOHM NEATEILHOCTH TEXHOJOTUYECKOW W COITMATBHOW HAMpPaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITETbHOCTD;

- WHTEpEC K pa3nuuHbiM chepam TpodecCHOHATbHON NeATeTbHOCTH, yYMEHHUE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHMUIO M CAaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH KU3HH.
JK0JI0THYEeCKOe BOCIIUTAHME:

— DKOJIOTHYECKHU I1eJIeCO00pa3HOe OTHOIIEHHWE K TPHPOJE KaK MCTOYHHMKY >KM3HH Ha 3eMie,
OCHOBE €€ CYILIECTBOBAHMUS;

— TIOBBIIIEHWE YPOBHS OKOJOTUYECKOW KYyJIbTYphl: TMPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYTKOB M OLIEHKU UX BO3MOXKHBIX MOCJIECTBUN JIJIs1 OKPYXKAIOLIEN Cpebl;

- OCO3HaHHeE rI00aTFHOTO XapaKTepa SKOJOTUUECKHUX MPOOIEM U yTeH UX PEIICHNUS,

— CIIOCOOHOCTBH WCIOJNIB30BaTh MPHOOpETaeMbIe TIPH M3YyYCHUH OWOJIOTHU 3HAHUS U YMEHHUS MPHU
pelieHnr MpoOieM, CBSI3aHHBIX C palOHAIBHBIM MPHUPOAONOIB30BaHNEM (COONIOACHHUE TPaBUII
MOBEJICHUsI B MIPUPOJIE, HAMPABICHHBIX HA COXpPAaHEHHWE PABHOBECHUSI B HKOCHUCTEMAaX, OXpaHY BHUJOB,
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aKocucTeM, orochepsl);

— AaKTMBHOE€ HENpHATHE ACUCTBUM, IPUHOCAIIMX BpEX OKPYXKAlOIIEH MPUPOJHON Cpele, YMEHHE
MIPOTHO3UPOBATh HEOJATONPUSATHBIE KOJIOTMYECKHE IMOCIEACTBUS MPEANPHUHUMAEMBIX IEHCTBUN U
IIPEIOTBPALLATD HX;

— HQJIMYME PA3ZBUTOIO HSKOJIOTMYECKOIO MBINUICHMS, OKOJOTMYECKOM KYJIbTYpBI, OIIbITA
JEATEIIBHOCTH 3KOJOTMYECKON HAIIPaBJICHHOCTH, YMEHHS PYKOBOJACTBOBATHCS MU B IIO3HABATEILHOM,
KOMMYHUKAaTUBHOM U COLMAIBHOM IIPAKTUKE, TOTOBHOCTU K Y4YacCTHIO B NPAKTHUYECKOU JEATEIBbHOCTH
9KOJIOTMYECKOH HAIPaBICHHOCTH.

IleHHOCTH HAYYHOI'0 TO3HAHUA:

— ¢c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYK{ U OOIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO HA TUAJIOTE KYJIbTYP, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B IOJIUKYJIBTYPHOM MHPE;

— COBEpILICHCTBOBAHME S3BIKOBOM M YUTATEIbCKOM KYJIbTYphl KAK CPEACTBA B3aUMOACUCTBUS
MEXy JIFOIbMU U IIO3HAHMS MUPA;

— TIOHMMaHHWE CHenu(pUKNH OWOJIOTUM KaKk HayKH, OCO3HaHWE e poimu B (OPMHPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUH LIEJIOCTHOTO MPE/ICTaBIEeHUs 00 OKpYXKaroIeM MUpe
KaK O €JUHCTBE INPUPOJbl, YEJIOBEKAa M OOIIECTBAa, B MO3HAHWU HPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

- yOeXIEHHOCTP B 3HAYMMOCTH OHMOJOTMHM [UIsl COBPEMEHHOM LMBUIM3aLUU: OOECIeueHUs
HOBOT'O YPOBHS Pa3BUTHs MEIULIMHbI; CO3/IaHUsI IEPCIIEKTUBHBIX OMOTEXHOJIOIMH, CHOCOOHBIX peIIaTh
pecypcHble TpoOJeMbl pa3BUTHSA 4YEJOBEUECTBA; IIOMCKAa MyTeH BbIXOJa M3  TJ100albHBIX
HKOJIOTHYECKUX MpobieM M olecrieyeHHsl Nepexoia K YCTOHYMBOMY pa3BUTHUIO, PALMOHAIBHOMY
HCII0JIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKU3HU;

— 3aWHTEPECOBAHHOCTh B IMOJYYEHMHM OMOJIOTMYECKHMX 3HAHUN B LEJAX MOBBIIIEHUS OOIei
KYJIBTYpBI, ECTECTBEHHO-HAYYHOW I'PAMOTHOCTH KaK COCTaBHOM 4acTH ()YHKIMOHAIBHON ITPaMOTHOCTH
oOyyaromuxcs, GopMUPYEMOM TP N3yUYEeHUH OMOIOTHUH;

— TOHMMaHHME CYIIHOCTM METOJOB IIO3HAaHHWs, HCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTh UCIOJIb30BaTh MOJIy4aeMble 3HAHUS Ul aHAIN3a U OOBSCHEHHUS SABICHUN OKPY)KaIOLIEero
MHUpa U NPOUCXOASIINX B HEM M3MEHEHHH; yMEeHHE JeslaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE
Hay4YHbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIBIO MOJIYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

—  CIIOCOOHOCTH CaMOCTOSITENBHO MCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JJIs PEIleHus TPOOJIeM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

— OCO3HAHME IIEHHOCTH HAy4YHOW JEATENbHOCTH, TOTOBHOCTH OCYIIECTBIATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESATEIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;

— TOTOBHOCTb M CIOCOOHOCTh K HENpPEpbIBHOMY O00pa30BaHHI0O M C€amMOOOpa3OBaHUIO, K
aKTUBHOMY TIOJIyYUEHHIO HOBBIX 3HAHMH 1O OHOJOTMM B COOTBETCTBUM C SKU3HEHHBIMHU
MOTPEOHOCTSAMHU.

B mpormecce NOCTHKEHUS] JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBlI CPETHEro OOIIero
oOpa3oBaHusi 1o buonoruum y oO0y4arommxcs COBEPIICHCTBYETCS SMOIMOHAJIbHBIA HHTEIIEKT,
npernoiararomuil copMUPOBaHHOCTH:

— CaMOCO3HaHMs, BKJIIOYAIOMIETO CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAJIBHOE COCTOSIHHE,
BUJIETh HANPaBJIEHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON c(epbl, ObITh YBEpEHHBIM B ce0e;

— CcaMOperyJupoBaHus, BKIKOYAKONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a
CBOE TMOBEIEHUE, CHOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM H3MEHEHHUSM M TPOSIBIATH
TMOKOCTh, OBITH OTKPHITHIM HOBOMY;

— BHYTPEHHEM MOTHUBAlUH, BKJIIYAIOUICH CTPEMIICHHE K JOCTHXKCHHIO LEIU U YCIHeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUEEHCTBOBATh, HCXO/S U3 CBOMX BO3MOXKHOCTEW;

— DOMIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMAaTh 3MOIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIEHNUs, CIIOCOOHOCTh K COYYBCTBUIO M CONIEPEKUBAHUIO;

— COLMAIbHBIX HAaBBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTH BBICTPAWBaTh OTHOUICHUS C JIPYTUMHU
JIOABMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U Pa3peliaTh KOHMIUKTHI.



METAIIPEJIMETHBIEPE3YJIbTATDI

MerarnpeameTHbIe pe3yabTaThl OCBOEHUS yUeOHOTO MpeaMeTa «broIorush BKIIOYAIOT: 3HAUUMBbIE
TU1s1 POPMHUPOBAHUS MHUPOBO33PEHHS 00YUAIOIIMXCS MEKIUCITUTIIIMHAPHBIC (MEXKITPEIMETHBIC)
OOIICHAYYHBIE TIOHATHS, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHOW KapTHHBI MUPA U CIICIIU(PUKY METOI0B
MTO3HAHMS, UCTIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIICCTBO, SHEPTHS, SIBJICHUE, MPOIECC, CUCTEMA,
Hay4YHBINA (DaKT, MIPUHIINII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI, UCCIICIOBaHIE, HAOIIOICHUE,
M3MEPEHHE, SKCIIEPUMEHT H JIp.); YHUBEpCAJIbHbIC YUeOHbIC NEHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHHKATHUBHBIC, PETYJISTUBHBIC), o0ecTieunBaromue (GopMUpoBaHue (QYHKITMOHAIBLHOM
IPAaMOTHOCTH ¥ COIIMAIbHON KOMITETCHIIMHM 00YYaIOIIUXCS; CIIOCOOHOCTh 00YYaIONUXCsl UCIOJIb30BaTh
OCBOEHHBIC MEXKIUCIUTIIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAbHBIC YI€OHBIC JCHCTBUS
B MO3HABATEILHON U COLUAJIBHOM MPAKTUKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPETHEr0 O0IIET0 00pa30BaHUS JOJKHBI
OTpaXkaTh:

YHuBepcaibHble MO3HABATEIbHbIE 1€l CTBUA
Bazoevie nozuueckue oeiicmeus:

—  CaMOCTOATENIFHO (HOPMYJIUPOBATh M AKTYaJIM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

— WUCIOJIb30BaTh IMPU OCBOCHUHM 3HAHUM TPUEMBI JIOTUYECKOTO MBINUICHUsS (aHaiIu3a,
CHHTE3a, CpaBHEHMs, KIacCU(PUKAIIUK, OOOOIIEHHUs), PACKPhIBaTh CMBICI OHOJIOTHYSCKHX
MOHSTHUH (BBIACIATH UX XapaKTEPHbIC MPU3HAKU, YCTAHABIMBATE CBA3U C JPYTUMH TTOHITUSIMH);

— ONpeAessiTh LEeJNH ACSITEeILHOCTH, 3a7aBasi IapaMeTpbl M KPUTEPUH HUX JOCTHUXKEHMS,
COOTHOCUTDH PE3YJIbTATHI ACATCILHOCTH C OCTABICHHBIMH IEIJISIMH;

— HCIIOJIb30BaTh OHWOJIOTMYSCKHUE TIOHATHS JUIsI OOBSICHEHUS (PAKTOB M SIBICHHH >KUBOU
MIPUPOJIBI;

— CTPOUTH JIOTHYECKHE pacCyX aeHus (MHAYKTUBHbIC, JACAYyKTUBHbIC, IO aHAJOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS] B pPacCCMATPUBAEMBIX SIBIICHUSX, (POPMYITHUPOBATH
BBIBOJIBI 1 3aKJIIOUEHUS

— TPUMEHSTh CXEMHO-MOJICJILHBIE CPEJICTBA ISl MPEJCTABIICHUSI CYILIECTBEHHBIX CBSI3eH U
OTHOIIEHUN B H3y4YaeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEYHN pa3HOTO poja,
BBISIBJICHHBIX B PA3JIUYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

- pa3pabaThIBaTh IJIaH PEHIeHUs] TPOOIEeMbl ¢ YYETOM aHaIN3a UMEIOIINXCS MaTePUATBHBIX
U HEMaTepUaIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHBBI B JI€SATEIBHOCTH, OLIEHWBATh COOTBETCTBUE PE3YJBTATOB ILETSM,
OIIEHUBATh PUCKH MOCJIEICTBUMN AEATEIbHOCTH;

— KOOPJIMHUPOBATH U BBHINIOJIHATH pabOTy B YCIOBHUSX pealbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

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

— J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

- YMETb NEPEHOCUTH 3HaHMS 10 brosiornu B MpakTHYECKyIO 00JaCTh KU3HEICATEIbHOCTH;

- yYMETh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTel;

— BBIJIBUTATh HOBBIC UJCH, IPEIJIaraTh OPUTrHHAIBHBIC TTOJIXOAbl U PEIICHUS; CTABUTh MPOOIEMBI
Y 3a/1a4y, JIOMYCKAaOIINE alIbT€PHATUBHBIC PEILICHHUS.

- BJAJETh HaBbIKAMHU Y4YEOHO-HCCIEOBATEIIBCKON W TMPOCKTHON JEATEIHHOCTH, HaBBIKAMU
paspemieHus mpobnem; 007anaTh CIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITETLHOMY IOUCKY
METOJIOB pPEIIeHUs MTPAKTUUECKHUX 3a/1a4, TIPUMEHEHHUIO Pa3IUIHBIX METO/IOB MTO3HAHMUSI;

— HCHOJIb30BaTh pPA3JIUYHbIE BUJIBI JESITEIBHOCTH [0 TOJYYEHHIO HOBOTO 3HAaHUS, €ro
WHTEpIpETAINH, TPEoOPa30BaHUIO W TIPUMEHEHHIO B YICOHBIX CUTYAIUSIX, B TOM YHCIIE TIPH CO3JaHUN
y4eOHBIX U COIMAIBHBIX TPOEKTOB;

— ¢opMHpOBaTh HAYYHBIA THUIT MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIFOYSBBIMH
MOHSITHUSIMHU U METOJaMMU;



- craBuTh U (QOpMYyIHpPOBaTH COOCTBEHHBIC 3aJaud B O0pa30BaTEIbHOW EATEIHHOCTH U
KU3HEHHBIX CUTYaIHIX;

—  BBIIBIIATh IPUYUHHO-CJICICTBEHHBIC CBS3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIABUIaTh TUIIOTE3Y €&
pellleHrs, HAXOAUTh apryMEHTHI JJIs JOKa3aTelbCTBA CBOMX YTBEPKICHHI, 3a/1aBaTh MapameTpbl U
KPUTEPHUU PEIICHUS;

— aHaJIM3UPOBAThH MOJYYCHHBIC B XOJ€ PEIICHUS 33/a4d PE3yJbTaThl, KPUTUYECKU OLEHUBAThH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

— JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

— OCYIIECTBIISATh LEJICHAIPABICHHBIA IOUCK IE€PEeHOCa CPEICTB W CHOCOOOB JCHCTBUS B
npodeccuoHalbHYIO Cpeny;

— yMeTh MEPEHOCHUTDH 3HAHUS B O3HABATEIBHYIO M MPAKTHYECKYIO 00J1aCTH )KU3HEACATEILHOCTH;

- yMETb MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 001acTel;

— BBIABUTATh HOBHIC UJICH, MIPEAJIAraTh OPUTHHAIBHBIE TTOIXO0/IbI M PEUICHUS; CTABUThH MPOOIEMBI
W 3a]]a4i, JOIMYCKAIOIINE aJbTePHATUBHBIC PEILICHUS;

Paboma c ungpopmaueii:

— OpHUEHTHUPOBATbCA B PA3IMYHBIX HCTOYHUKAX HHPopManuu (TeKcTe y4eOHOro mocobus,
HAYYHO-TIONYJISIPHOW JINTepaType, OMOIOTHYECKUX CIIOBApSX W CIIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3ax
naHHbIX, B MIHTepHeTe), aHaIu3upoBaTh MH(DOPMALMIO PA3IUYHBIX BUAOB U (QOPM IPEICTABICHHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HETIPOTHBOPEUNBOCTH;

- (QopmynupoBaTh 3ampochl U MPUMEHSATH pa3jMYHble METOAbl MpPU TOUCKE U O0TOOope
OmoIornYecKoi HHGOpMaIUU, HEOOXOIUMOH JIJIS BBITTOJIHCHUS yUeOHBIX 3a/1a4;

- npuoOpeTratb OMNBIT HCHOJIB30BaHUSA HWH(OPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHUH,
COBEPIIECHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

— CaMOCTOSITENIbHO  BBIOMpATh  ONTHMAlbHYIO (OpMYy MpEICTaBiICHHUS  OHOIOTHYECKOM
nHpopManuu (cxembl, rpaduK, THarpaMMBbl, TaOJIHIIbI, PUCYHKH U JIP.);

— UCMOJb30BaTh HAayyHBIH S3bIK B KayecTBE CpeJACTBa Ipu paboTe ¢ OHMOIOTHYECKOH
nHbOpManMel: TMPUMEHATh XHWMHUYECKHe, (U3NYeCKHe MW MaTeMaTWYecKHe 3HAaKd W CUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKIATYypy, HCIOIB30BaTh W  MPeoOpa3oBBIBaTH  3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

- BIIAJETh HaBBIKAMH PACIIO3HABAHUSA W 3alTUTHI HH(OpMaLUU, HHOOPMAIIMOHHOW 06€30MacHOCTH
JMYHOCTH.

YHuBepcajibHble KOMMYHHKATHBHbIE el CTBUS
Obwenue:

— OCYIIECTBJISITh KOMMYHUKAIIMU BO BceX cdepax >KU3HH; aKTUBHO y4aCTBOBATh B JIMAJIOTE
WU JIUCKYCCUU TI0 CYIIECTBY OOCYXAaeMOi TeMbl (YMEHHE 3a/JaBaTh BOMPOCHI, BBHICKa3bIBATh
CYXKIEHUsI OTHOCHUTEIBbHO BBITIOJHEHHUS TpejiaraeMoi 3aJadd, YYUTHIBaTh HMHTEpPEChl U
COTJIACOBAHHOCTH MO3UIIUN JIPYTUX YIACTHUKOB IUAJIOTA WIIH IUCKYCCUN);

- pacmo3HaBaTh HeBEpOaJIbHBIC CpPEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLHATBHBIX
3HAKOB, MPEAITOCHIIIOK BO3HUKHOBEHUSI KOH(PJIUKTHBIX CUTYallHi; YMETh CMATYATh KOH(JIHKTHI U
BECTH IIEPETOBOPHI;

- BIAJETh PA3IMYHBIMU CIIOCOOaMU OOINEHMsI M B3aMMOJICHCTBHUS, IMOHMMATh HaMEpPEHHs
JIPYTUX JIIO/IeH, MPOSIBIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECEeIHUKY M B KOPPEKTHOH (opme
(hopMyIHpOBaTH CBOM BO3PAYKEHHSI;

- pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHUS] C HCIIOJIB30BAHHEM SI3BIKOBBIX
CPEACTB;

Coemecmnasn desamenbHOCMb:

- TIOHMMAaTh W UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHIWBUAYAJIBHOW pabOTHI MpH
pelieHnn GMOoJIOrHYecKor MpoOeMbl, OOOCHOBBIBATh HEOOXOJIUMOCTh MPUMEHEHHUS T'PYNIOBBIX
(hopM B3auMOJIEUCTBUS TIPU PELLICHUHN y4eOHOM 3a1auu;

- BBIOMpaTh TEMATUKYy W METOJIBI COBMECTHBIX NIEHUCTBUN C y4€TOM OOIIUX HHTEPECOB U
BO3MOYKHOCTEH KaXKJOro YieHa KOJUIEKTUBA;

- MPUHUMATH II€Jb COBMECTHOW JEATEIHbHOCTH, OPTraHU30BBIBATH M KOOPJAMHUPOBATH
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JNEUCTBUA 10 €€ NJOCTUKEHUIO: COCTABIIATH IUIAH NCHCTBUM, PACIIPEAEIIATh POIU C YYETOM MHEHUMN
YYaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOM pabOThI;

— OLIEHUBAaTh KauyeCTBO CBOETO BKJIAaJa M BKJIaJa Ka)KJOI'O0 YYacTHHMKAa KOMaHIbl B OOLIW
pe3yJbTar 10 pa3pabOTaHHBIM KPUTEPUSIM;

— I@pemiaratb HOBBIE IPOEKTHI, OLEHUBATh UIEHU C IIO3ULMU HOBU3HBI, OPUTMHAJIBHOCTH,
NPAaKTUYECKON 3HAYUMOCTH;

— OCYWIECTBIIATH IO3UTUBHOE CTPATErHMYECKOE IIOBEJCHUE B PA3JIMYHBIX CUTYalHUsX,
MPOSIBIIATH TBOPYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

YHuBepcaibHbIe peryJsiTUBHbIE 1elicTBUS
Camoopzanuzayus:

— WCIOJb30BaTh OHMOJIOTMYECKHE 3HAHMS IS BBISBICHHUS NPOOJIEM U HUX pEHICHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalMsIX;

- BBIOMpaTh HA OCHOBE OMOJIOTHYECKUX 3HAHUU 11E€JIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOHMX
JNEUCTBUSIX M IOCTYNKAaX IO OTHOUIEHWIO K KMBOM IIPUPOAE, CBOEMY 3IOPOBBIO U 310POBBIO
OKPY’KaIOIIHUX;

— CaMOCTOSITEJIbHO OCYIIECTBIATh MO3HABATENIbHYIO NEATEIbHOCTb, BBISBIATH MHPOOJIEMBI,
CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3aJa4dl B OOpa30BATEIBHOW JESITEIHHOCTH |
JKA3HEHHBIX CUTyallHsIX;

— CaMOCTOSITEIIbHO COCTAaBISITH IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM MMEIOIINXCSI peCypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIIOUYTEHUH;

— J1aBaTh OLIEHKY HOBBIM CUTYAaIUsM;

— pacuupsTh paMKH Y4e€OHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEAIIOYTEHUH;

— JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEUICHNUE;

— OLIEHUBATh NPUOOPETEHHBIN OIBIT;

- CcrocoOCcTBOBATh (DOPMUPOBAHMIO M MPOSBICHUIO IMIHUPOKOW IPYIULIMH B Pa3HBIX 00IACTIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHB;

Camokonmponw:

— JlaBaTh OILICHKY HOBBIM CHUTyalllsIM, BHOCUTb KOPPEKTHUBBI B JIE€STEIBHOCTbH, OLEHUBATh
COOTBETCTBHE PE3YJIBTATOB LIEISAM;

— BJIQJIeTh HaBbIKAMHU [MO3HABATEJbHON pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBUIA
Y MBICIIUTEIBHBIX MPOILIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM; UCIIOJIb30BaTh NPUEMBI pediekcuu
JUTS1 OLICHKU CUTYallMH, BEIOOpa BEPHOTO PELICHUS;

— YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUSI 10 UX CHUKEHUIO;

— INPUHUMATh MOTHUBBI U apIyMEHTBI IPYTUX IIPU aHAIN3E PE3yJIbTATOB JESATEIBHOCTH;
Ilpunamue cedn u opyaux:

— TpUHUMATH ceOsl, MOHMMAasi CBOM HEJOCTaTKU U JOCTOUHCTBA;

— TIPUHUMAaTbhb MOTHUBBI U apTryMEHTHI APYTUX IIPU aHAJIM3E PE3yIbTAaTOB AESITEIbHOCTH;

— TpU3HaBaTh CBOE MPABO U MPABO JPYTrUX HA OUIMOKHU;

— pa3BUBaTh CMIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTrOro YeJIoBeKa.

NPEIMETHBIEPE3YJIbTATHI

[IpenmeTHbie pe3ymnbTarhl ocBoeHus mnporpammel @I'OC COO mo Ouonoruu Ha 0a3zo0BOM
YpOBHE BKIIIOYAIOT criennduaeckue st yueoHoro npeameta «buonorusy HaydyHbIE 3HAHUS, YMEHHS U
CHOCOOBI ICUCTBUIA 1O OCBOEHUIO, MHTEPIIPETAIIMU U MPEOOPa30BAHUIO 3HAHUM, BUBI JAEITEILHOCTH
10 MOJTYYEHUI0 HOBOTO 3HAHUS W MPUMEHECHUIO 3HAHUHN B Pa3IUYHBIX YUCOHBIX CUTYAIUsX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C OMOJIOTHEH.

B mporiecce u3ydenus kypca Ononorus 6a30BOro ypoBHs 00ydatOIUACs HAYUUTCS:

- chopMHpOBaHHOCT, 3HAHUW O MecTeé W POJM OWOJIOTMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYyYHON KApTUHBI MHUpa H
HAyYHOTO MHUPOBO33PEHUS; O BKJIAJIE POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pPa3BUTHE
O6uos0ruK; QyHKIMOHAIBHON TPAMOTHOCTH YEJIOBEKa JJIs PEeIleHUs )KM3HEHHBIX 3a7a4;

- yMEHHE pPacKphIBaTh COACpXKAHHE OMOJOTUYECKHX TEPMUHOB W TIOHSATHUMN: >KU3Hb, KJIETKa,
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opranusM; merabonus3Mm (0OMEH BelIecTB M IpEBpallleHHe >HEPruu), TOMEOCTa3 (CaMOperysnus),
YpOBHEBasi OpraHu3alvs *KUBBIX CUCTEM, CAaMOBOCIIPOM3BEACHHE (PEPOAYKIHS), HACIEACTBEHHOCTD,
W3MEHYMBOCTb, POCT W pPa3BUTHE, BHJ, NOMYJALHS, TEHO(OHI, HBOJIONMS, IBHKYIIUE CHIIBI
(pakTOphl) IBOJIOLMHU, MPUCHOCOOIEHHOCTh OPraHMW3MOB, BHUIAO000pa30BaHUE, HKOJIOTHMUYECKUE
(bakTophl, dKOCHCTEMa, MPOIYLUEHTH, KOHCYMEHTBI, PEIYLEHTbI, IeNH MHTAaHHUs, 3KOJOrHYecKas
nupamua, OuoreoneHos, ouocdepa;

- YyMEHHE u3JaraTh OHOJOrMYecKHe Teopuu (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHA,
LIEHTpaIbHAas JI0rMa MOJEKYJIsIpHOM Ouosiorun), 3akousl (I'. Menaens, T. Moprana, H. M. BaBuiiosa)
U ydeHus (0 LEHTpax MHOrooOpas3usi U IPOUCXOXKACHUS KyabTypHbIX pactenuil H. M. Basuiosa),
OTIpEAEIATh IPAaHUIBl UX MPUMEHUMOCTH K JKUBBIM cucTeMaM, (3BoitonnoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKas TEOPHS IBOJIIOIMH), 3aKOHBI M 3aKOHOMEpHOCTH (3aposiiieBoro cxojactsa K. M. bapa,
YyepeloBaHMs TJIaBHBIX HalpaBieHui u mytei sBomoruu A. H. CeBeprioBa, yaenust o 6mocdepe B. 1.
Bepnazckoro), onpenensaTe TpaHULbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

— yMEHHE BJIaJeTh METOJaMHU HAyYHOTO MMO3HAHHUS B OMOJIOTHUHU: HAOIIO/IEHUE U OMHUCAHUE KUBBIX
CUCTEM, IIPOLIECCOB M SIBJICHUM; OpraHU3alusi W IPOBEJEHUE OMOJIOIMYECKOro SKCIEpUMEHTA,
BBIIBIDKEHUE THIOTE3bI; BBISIBICHUE 3aBUCHMOCTH MEX]Y HCCIEAYEMBbIMH BEIMYMHAMH, OObSICHEHUE
MIOJIYYEHHBIX PE3yJbTAaTOB, UCIIONb30BAHHBIX HAYYHBIX IOHSATUH, TEOPUM U 3aKOHOB; YMEHUE JENaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3YyIbTATOB;

— yMEHHME BBIJCIATh CYLIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U HYKApHUOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB; OCOOCHHOCTH IMPOLIECCOB: OOMEHA BEIIECTB U
MpeBpalleHusi PHEPTUHM B KJIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M DHEPreTHYECKOro OOMEHa,
XEMOCUHTE3a, MHTO03a, Mei03a, OIJIOJOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAIBHOTO pa3BUTUA
opranusma (OHTOTEHE3);

— yMEHHE BBIIENATh CYIIECTBEHHBIC MPU3HAKU CTPOCHHS OHOJOTHYECKMX OOBEKTOB: BHJIOB,
MOTYJISIUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOT€OIICHO30B U HKOCHUCTEM; OCOOCHHOCTH
MIPOLIECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTHM, €CTECTBEHHOro  0TOOpa,  BHA000pa30oBaHMS,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEUCTBUS 3KOJOTMYECKMX (PAKTOPOB Ha OpraHU3MBbI, IepeHoca
BEUIECTB M IIOTOKA DHEPrMM B JKOCHUCTEMAX, AHTPOIOTCHHBIX M3MEHEHMHM B JKOCHUCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUECKUX IIUKIIOB B Onocdepe;

— YMEHHE TPHUMEHATh NOJY4YEHHbIE 3HAHUS Ul OOBSCHEHHS OMOJIOTMYECKUX IPOLIECCOB U
SIBJIGHUM, JUIsl MPUHATHUS NPAKTHUECKUX PEHICHUH B MOBCEIHEBHOW >KM3HHM C IIEJbI0 OOecreueHus
0€30IaCHOCTH CBOETO 37I0POBbSl M 3/10POBBSI OKPYKAIOLIUX JIIOJIEeH, COOII0AEHNsT HOPM I'PaMOTHOTO
MOBE/ICHUS B OKpYKarolllell MPUPOAHON cpenie; MOHMMaHWE HEOOXOJWMOCTH HCIOJIb30BaHUS
JOCTH)KEHUHM COBPEMEHHOM OMOJI0rHK M OMOTEXHOJIOTH I palliOHAIBHOTO MPUPOJIOTIO0NIb30BAHMS;

— yMEHHeE peliaTh 3JeMEeHTapHble TeHETUYECKUE 3a]]aul Ha MOHO- U IUTUOPUHOE CKpEIIUBaHUE,
CLIETIJICHHOE HACJIeJIOBAaHUE; COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHMS JUIS MpeJICKa3aHus
HaCJIeJOBaHUsI PU3HAKOB Y OPraHU3MOB;

— yMEHHeE pellaTh dJIeMeHTapHble OMOJOTHUECKUE 3a/1a4H, COCTABIATh CXEMbI IEPEHOCA BEIIECTB
Y DHEPIUH B SKOCUCTEMaX (LIeTH MUTaHUS);

— yMEHHE BBINOJIHATH Ja00opaTOpHbIe U MpaKkTH4YecKue padoThl, COOM0AAaTh MpaBuiIa Mpu padore
¢ y4eOHBIM U Ja00paTOpHBIM 000pYyI0BaHUEM;

— YMEHHE KpUTHYECKH OLEHUBaThb W HWHTEPIPETUPOBATh HH(POPMAILUIO OHOIIOTHYECKOTO
COJIep’KaHusl, BKJIIOYAIOIIYIO TICEBJIOHAY4YHbIE 3HAHUS U3 pazNu4HbIX HcTouHukoB (CMMU, HayuHo-
MOMYJISIPHbIE MaTepPHaJIbl); STUUECKUE ACIIEKThl COBPEMEHHBIX MCCIIEJOBAHUN B OMOJIOTUH, METUIIMHE,
OMOTEXHOJIOTMM; paccMaTpuBaTh  II0OANbHBIE  SKOJOTMYECKHE MPOOJEeMbl  COBPEMEHHOCTH,
(bopMHpOBATH IO OTHOLLIEHUIO K HUM COOCTBEHHYIO TO3ULIUIO;

- yMEHHME CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE coOOHIeHus, o00oO0Ias
OMOJIOTUYECKYI0 MH(POPMALIMIO U3 HECKOJBKHUX HMCTOYHHKOB, IPAMOTHO HCIOJIB30BATh MOHATUHHBIN
amnmapaT OMOJIOTHH.
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COJIEP)KAHUE YUYEBHOT OITPEJIMETA «BHOJIOT USI»(BA3OBBIINYPOBEHb)
Tema 1. Bnosorus kak Hayka

buonoruss kak Hayka. CBs3p OuoNoruu C OOLIECTBEHHBIMH, TEXHMUYECKUMH H APYTUMHU
€CTECTBCHHBIMU Haykamu, (uimocodueii, 3TUKOH, OSCTeTHMKOW M TmpaBoM. Ponbs Ouonoruu B
(hopMUPOBaHUM COBPEMEHHOI Hay4HOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

Metoapl MO3HaHUSA >KUBOW TpUPOAbl (HAOIIOAEHUE, SKCIIEPHUMEHT, ONMCaHHe, HW3MEpEHHUE,
KJaccuuKalus, MoJIeIUpOBaHHe, CTaTUCTUUYECKass 00paboTKa JaHHBIX).

Tema 2. ’KuBble cMCTEMbI M UX OPraHHU3aUA

XKusbie cucreMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouojoruu. OTINYMe KHUBBIX CHCTEM
OT HEOPraHUYECKOW MPUPOIBI.

CaoiicTBa 6uocucTeM U UX pa3HOOOpas3ue. YPOBHU OpraHU3aluy OMOCHUCTEM: MOJIEKYIISPHBIH,
KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBbIH, HOMYJISLIUOHHO-BU/IOBOIA, 9KOCHUCTEMHBIH
(OmoreoreHOTHYECKHUHT ), OMOCEPHBIH.

Tema 3. XuMHu4ecKHUii cocTaB U CTPOECHHE KJIETKH

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

@DyHKIMY BOJBI 1 MUHEPAJIbHBIX BeleCTB B KieTke. [logaepxanue ocMoTrueckoro 6anaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHUHOKHUCIOTHI — MOHOMeEpHI OenikoB. HesameHuMmble u
3aMEHUMbIE AMUHOKHCIOThl. AMMHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€IKOBOH MOJIEKYIIbI
(mepBUYHAs, BTOpUYHAS, TPETUYHAS M YETBEPTHUYHAS CTPYKTypa). XHMHUYECKHE CBOHCTBA OEIKOB.
buonoruueckue GpyHKIMU OETKOB.

®epmeHTHI — OWonornyeckue Karaiau3atopbl. CTpoeHune (epmeHTa: aKkTHUBHBIA LIEHTP,
cyoctparHas crenuduunocts. Kodepmentsl. Buramunsl. OTinnunst (epMEHTOB OT HEOPraHUYECKUX
KaTaJn3aTopoB.

VYraeBoapl: MOHOcaxapubl (IIOKO3a, pubo3a W Je30KkcHpubo3a), Iucaxapuibl (caxaposa,
JIAKTO03a) U MoJsincaxapubl (Kpaxmai, TIIMKOreH, LeTo03a). buonornueckue GyHKIMN yriieBOJ0OB.

Jlunuasl: Tpuraunepuasl, Gocoaunuasl, crepouasl. I'uapodunbHo-ruapodoOHbIE cBOICTBA.
Bbruonornveckne ¢ynkumm nunuaoB. CpaBHEHHE YIIIEBOJIOB, OCNKOB W JIMIHIOB KaK HCTOYHUKOB

JHEPIUH.
Hyxkneunoseie kucnotsl: JJHK u PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.

Crpoenue u gpynkiun JIHK. Crpoenue u pynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.
I{uronoruss — Hayka o kiuerke. KierouHas teopuss — npuMep B3aMMOICHCTBHS HAEH U

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

Knerka kak nenoctHas xkuBas cucrema. OOmIMe NpU3HAKU KJIIETOK: 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 KIIETKH.
OCHOBHBIE OTJINYHUS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KIETOYHAs CTEHKAa, TIUKOKAIMKC, HUX (QYHKIHU.
[InazmaTnueckass MemOpana, e€ cBoiictBa u (yHKuuu. Ilurommasma u e€ OpraHOW[BI.
OnnomemOpanuble opranougsl kietku: OIIC, ammapar ['onbmxu, nmzocomsl. IlomyaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHJpPUHU, TUIacTUABL. [IponcxokIeHue MHUTOXOHAPUN M IacTuia. Buabl
wiactua. HemeMOpaHHble OpraHOUbI KIETKH: pUOOCOMBLKJICTOYHBIN 1IEHTP, HEHTPHOIH, PECHUUKH,
KryTUKU. yHKINN OpraHouA0B KIIETKU. BKitoueHus.

SAnpo— perynatopHblii 1eHTp KieTku. CTpoeHuespa: saepHas 000JI0uka, Kapuorasma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Hemoncmpayuu
CrpoeHne 3yKapuoTUUYECKOM KIIETKH.
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CrpoeHue >KMBOTHOU KJIETKHU.

CtpoeHue paCTUTEIbHON KIETKH.

CrpoeHue npoKapuOTHYECKON KIETKHU.

Crpoenue sapa KIETKH.

Oobopyoosanue

CBETOBON MUKPOCKOIL.

MHUKpOIpenapaTsl paCTUTENIbHBIX, )KUBOTHBIX U 0aKTEPUAIbHBIX KJIETOK.
Ilpakmuueckue pabomut

1. 3ydyeHne cTpoeHus KJIETOK PACTCHHUIA, )KUBOTHBIX U OAKTEPHUH O] MUKPOCKOIIOM U UX OITHCAHHE.
Jemoncmpayuu

DopMBI pa3MHOXKEHHS] OPTaHU3MOB.

JIBOWiHOE OIJIOAOTBOPEHHUE Y IIBETKOBBIX PACTCHUM.

BereratuBHoe pa3MHOXEHUE PaCTCHUIA.

Jlenenue KiIeTku 6akTepuil.

Murtos3.

Meiios.

[IpsiMmoe u HenpsiMoe pa3BUTHE.

Oobopyoosanue

MHUKPOCKOII.

MHUKpOIIpenaparsl KJIETOK KOpEIIKa JIyKa.

Ilpakmuueckue padomut

1. Habmronenne MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

Tema 4.7Ku3HeaeATeIbHOCTD KJIETKH

O6men  BemecTB, UM Mertabonm3Mm. Accumuisauus — (TUlacTUYECKUl  oOMeH) H
TUCCUMIIIALUA(SHEPreTUYeCKii 0OMEeH)— JIBeé CTOPOHBI €IUHOro Impolecca MeTtabonusMma. Poib
3aKOHOB COXPAaHEHHUs BELIECTB U SHEPTruU B IOHMMaHUU MeTa0oInu3Ma.

Tumnbr oOMeHa BelecTB: aBTOTpo(dHBIN 1 reTepoTpodHbIi. Ponb pepMeHTOB B 0OMEHE BEIeCTB
U TIPEBPAICHUN SHEPTUU B KIIETKE.

@®otocunte3. CeroBas u TeMmHOBas (a3pl  (orocuHTe3a. Peakuum ¢doTocuHTe3a.
DddextuBHOCTH (oTOCHHTE3a. 3HaueHUE (POTOCHMHTE3a IJIsl KU3HM Ha 3emye. BiusHue ycioBwit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PacTeHUN

XeMocHuHTe3. XeMOCUHTE3UPYIOIIMe OakTepuy. 3HaU€HUE XEMOCHUHTE3a JIJIsl )KU3HH Ha 3emJle.

OHepreTuyecknii oOMeH B KieTke. PaciieniieHne BellecTB, BBIJICIEHUE U aKKyMYJIHPOBaHHE
SHEPrUM B KJIETKE. DTanbl 3HepreTuyeckoro oomMena. I nukonus. bpoxkenue u ero Buasl. Kucnopognoe
OKHCIICHMe, WIM KieToyHoe JbixaHue. OxucnurtenbHoe ¢ochopunupoBanue. I(P(HEeKTUBHOCTh
SHEPreTHYecKoro oOMeHa.

Peakumum wmarpuuHoro cuHreza. [lenerndeckas wuHpopmamms u JHK. Peanuzanus
reHeTUYeCKO HHpOpMalMu B KieTKe. ['eHeTuueckuid KoJ M ero cBoicTBa. TpaHCKpumuus —
matpuunblii cunte3 PHK. Tpancmsauus — OuocunTte3 Oenka. Drambl TpaHcnauuu. KonupoBanue
aMUHOKHCIIOT. Ponb prbocoM B 6rocuHTE3€e Oernka.

Hexnerounsle Gopmbl xku3Hu — BUpYchl. Mcropust oTkpsiTis BupycoB (/.M. MBanoBckwuii).
Oco0eHHOCTH CTPOEHUS U KU3HEHHBIN LUK BUpycoB. baktepuodaru. bonesnu pactenuil, »Ku-BOTHBIX
U 4YeJOoBeKa, BbI3bIBaeMble BHpycaMu. Bupyc ummyHo-aeduuurta yenoBeka (BMUY) — Bo3OyauTens
CIIN[da. OOpaTtHast TpaHCKpUIIMS, peBepTaza W uHTerpasa. IIpodunaktuka pacnpocTpaHeHus
BUPYCHBIX 3a00JI€BaHUH.

Tema 5. HacjiencTBEHHOCTh U H3MEHYHBOCTH OPTraHN3MOB

[Ipenmer u 3amaun renetuku. Mctopus pazButus reHetuku. Posb muronoruu u sSMOpHOIOTHH
B CTAaHOBJICHMM F€HETUKU. BKilag poccniickux M 3apyOeXHbIX YUEHBIX B pa3BUTHE T€HETUKU. MeTOob
TCHETUKH (TUOPHUIOJIOTUYCCKUNM, ITMTOTCHETHYECKUH, MOJCKYJISIPHO-TeHEeTH4YeCKnii). (OCHOBHBIE
TFEeHETUYECKUE TIOHATHUS. | 'eHeTHUecKasi CHUMBOJIMKA, UCIIOIb3yEMasl B CXeMaX CKpEILIMBaHUM.
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3aKOHOMEPHOCTH HaclieJI0BaHMsI NMPU3HAKOB, ycTaHOBJIeHHbIe I'. Menaenem. Monorubpuanoe
CKpelIMBaHHue. 3aKOH €IUHO-00pa3zus TMOpHIOB IEpBOro IokojeHusd. [IpaBuio AOMHUHHMpOBaHUS.
3aKoH paclleIIeHHs] IPU3HaKoB. [ ' urore3a unctorsl rameT. [1o1HOE 1 HETOIHOE JOMUHUPOBAHUE.

JurubpunHoe  CKpeulMBaHME.  3aKOH  HE3aBHCHMOIO  HAcle[OBaHMs  IPU3HAKOB.
[{uToreHeTnuyeckue OCHOBBI JUTHOPUIHOIO  CKPELUIMBAHUSA. AHAIM3UPYIOLIEE CKPEIIMBAHUE.
Mcnonb30BaHne aHAIM3UPYIOLIET0 CKPEIMBAaHU JUIsl ONPEEIeHUs TeHOTUIIa 0CO0u.

CuernneHHoe HaclenoBanue npusHakoB. Padora T. Moprana 1o cuernjieHHOMY HaclIeI0BaHUIO
reHoB. HapyiieHne cuerieHus reHoB B pe3yIbTaTe KpOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTuYeCKrue KapThl.

I'enetnka moma. XpOMOCOMHOE OIPENEICHUE I0Ja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporaMeTHble Opraiu3Mel. HacienoBanue nNpu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

M3MmeHunBOCTh. BHIbl M3MEHYMBOCTH: HEHACJICACTBCHHAsl U HacleACTBeHHas. Ponb cpenbl B
HEHACJICICTBCHHONH  W3MEHYMBOCTU.  XapaKTEpPUCTHKA  MOJU(PUKAIMOHHOW  HM3MEHYHBOCTH.
Bapuanuonsbiil psax um BapuanuoHHas kpusad. Hopma peakuuum mnpusHaka. KonuuecTBeHHbIE U
Ka4yecTBEHHBIC MMPU3HAKU M X HOpMa peakiun. CBoicTBa MOAM(PHUKAITMOHHON H3MEHYHBOCTH.

HacnencrBeHHas, MM TE€HOTUIIMYECKAas, W3MEHYMBOCTb. KoMOMHATHBHAas H3MEHUYUBOCTb.
Meii03 1 TI0JI0BO# MpoIecC — OCHOBAa KOMOMHATUBHOW M3MEHYMBOCTH. MyTallMOHHAS N3MEHYHUBOCTb.
Knaccudukanus Myranuil: reHHble, XpOMOCOMHBIE, I'€HOMHble. YacToTa M NpPUYMHBI MYyTaLUH.
MyrareHnsie  (GakTopsl. 3aKOH TOMOJOTMYECKHX pSJIOB B HACIEACTBEHHOH HW3MEHUMBOCTH
H.M. BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka wuenoBeka. Kapuorun dyemoBeka. OCHOBHBIE METOABI TE€HETUKHM YEJIOBEKA:
reHEaJOTNYeCKHil, OJIM3HELOBBIN, IMTOI€HETUYECKUI, OMOXUMHUYECKUI, MOJIEKYJISIPHO-TE€HETUYECKU .
CoBpeMEHHOE OIpelIeIeHHE TeHOTHUIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHME, T€HOTUIIMPOBAaHUE, B TOM
guciae ¢ nomombio [II[P-amamm3a. HacnencrBennele 3a0ojieBaHUs 4YeIOBEKa: TCHHBIE OOJIC3HU,
O0JIE3HH C HACIEICTBEHHOM MpPeapacHoOkKeHHOCTbIO, XpOMOCOMHbIe Oone3Hu. ComaTHyecKue u
reHepaTuBHble MyTalnuu. CTBOJOBBIE KJETKU. [IpuHIUMIBI 370poBOro oOpasza »KU3HU, AUArHOCTHUKH,
NpoQMIaKTUKA M JIeYeHUS T'eHEeTHYecKux Oone3Hell. Menuko-reHeTHYeckoe KOHCYJIbTHPOBAaHUE.
3HaueHue MEIUIIMHCKOW TE€HEeTHUKUM B NPEJOTBPAIICHUM M JIEYEHHMM TE€HETHYeCKHX 3a0osieBaHUN
YeJI0BEeKa.

Jemoncmpayuu

MoHorubpuaHoe CKpelBaHie U ero HUTOreHEeTHUEeCKasi OCHOBA.
3aKOH pacIlEerIeHHs] U €ro UTOreHeTUYeCcKasi OCHOBA.

3aKOH YUCTOTHI raMeT.

JuruOpuHoe CKpelrBaHue.

[{uTonornyeckre OCHOBBI AUTHOPHUIHOTO CKPELMBAHHUS.
B3anMopencTBre ajuiebHbIX TEHOB.

Buibl ©I3MEHUNBOCTH.

MonudukanonHas U3MEHYHBOCTb.

I'enernka rpynn KpoBHu.

MyTannoHHast U3MEHYHUBOCTb.

Ilpakmuueckue padomut

1. Pemenre reHETHYECKUX 3a71a4 HA MOHOTHOPUIHOE U TUTHOPUTHOE CKPEIIUBaHUE.

Tema 6. Cesiexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenexuuss Kak Hayka M IpOLECC. 3apOoXkIECHHUE CEIeKIUU U JOMECTUKALUsA. YUeHHe
H.W. BaBuioBa 0 1EHTpax NPOUCXOXKJIEHUS M MHOTooOpa3usi KyJIbTypHbIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOPOAA, LITAMM.

CoBpeMeHHBIE METOJBI CEJICKIIMU. MacCOBBIi W WHIWBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuil M XKMBOTHBIX. OIleHKa 3KCTephepa. BIM3KOPOJICTBEHHOE CKpEIIMBAHWE — WHOPUIMHI.
Uucras muamsa. CkpeniuBaHue YUCTBHIX JIMHHHA. ['eteposuc, mmm rubpuanHas cuia. HepoacTBeHHOe
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cKpeuBanue — ayropuauar. Otnanénnas rudpunuzanus u e€ ycnexu. VIckyccTBeHHBIN MyTareHe3 u

MOJIyYEHUE TOJUITONI0B. JIOCTHIKEHHSI CEJIEKIIUU PACTEHMI, )KUBOTHBIX U MUKPOOPTraHU3MOB.
buorexHonoruss kak oTpacib HNpPOU3BOACTBA. ['€HHas wWHXeHepus. OTalbl CO3AAHUS

pekomOunanTHoi JIHK u TpancreHHsix opranuzMoB. Kiertounas naxkeHepus. KieTouHble KyJIbTypBhl.

MukpokioHanbHOE pa3MHOXKEHUE pacTeHHil. Knonuposanue BBICOKOITPOYKTUBHBIX

CEJIbCKOXO03SICTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKUE U dTHYeckue npodiembl. [MO — renetuuecku

MOJU(UIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpauuun

I'epOapuii cebCKOXO03SUCTBEHHBIX PACTCHHUIM.

Tema 7.9BoIOLIHOHHAS OMOJIOTUSA

[TpeanocslIku BOZHUKHOBEHUS 3BOJIIOLMOHHON TEOPHH. DBOJIIOLIMOHHAS TEOpUS U €€ MECTO B
Ouosioruu. BnusiHe SBOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CupgerenbcTBa 3BOMIONMHU. [laneoHTONOrMYEeCKHEe: TOCIE0BATEIILHOCTh MOSBICHUS BUIOB B
MAJIGOHTOJIOTUIECKOM JIETOMUCH, MepexoHbie GopMbl. bruoreorpaduveckne: CXOJACTBO U pa3nyune
¢dayH u Ga0p MaTepruKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iW4ydsl SMOPHUOHOB pA3HBIX BHJOB IT03BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOIMYHbIE, aHAJIOTMYHbIE, PYJIUMEHTAPHbIC OPraHbl, aTaBU3MBbI.
MonexkyasipHO-OMOXUMHUYECKHEe:  CXOJCTBO  MEXAaHM3MOB  HACJIEICTBEHHOCTH W  OCHOBHBIX
MeTa0O0JINYECKUX MyTel Y BCEX OPraHU3MOB.

OpomtonmonHas Teopus Y. JlapBuna. [Ipennocsuiku BOSHUKHOBEHUS JapBUHU3MA. JIBIOKyIIne
CHJIBl 3BOJIFOLIMU BUAOB 10 JlapBUHY (M30BITOUYHOE pa3MHOXEHHE IPHU OrPaAaHUUYEHHOCTH PECYpPCOB,
HeonpeaenéHHas N3MEHIHBOCTh, 00ph0a 3a CYIIECTBOBAHKE, ECTECTBECHHBIN 0TOOD).

Cunternyeckas teopust 3Bosonuu (CTI) u e€ 0OCHOBHBIE IOJOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eMHULA BUAA U IBOJIIOLIUU.

JBwxynme cuibl (pakTopbl) SBOJIOLNUM BUIOB B IpHpoje. MyTallMOHHBIN Ipolecc Hu
KOMOWHATHBHAS U3MEHUYMBOCTD. [lONMy/IsIIIMOHHBIE BOJIHBI U ipei] reHoB. M301sius U MUTpaIusl.

EcrecTBeHHbIi 0TO0p — Hampapistomuid pakTop 3BooLuN. POPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcrioco0neHHOCTh OPraHM3MOB KaK pe3yapTaT 3Boitonuu. Ilpumepsl mpucrnocobneHuit y
OpraHu3MoB. ApoMop(03bl U UANO-aJaNTaLUH.

Bun wu BumooOpazoBanue. Kputepunm Buma. OcHoBHble (QOpPMBI BHI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHYecKoe.

Makpospomtonusi. DopMmbl  IBOJIOLMM:  (QHUIIETUYECKasl, [WBEPreHTHAas, KOHBEPreHTHas,
napasiensHas. HeoOpaTuMocTs 3BOMTIONHH.

[TpoucxoxaeHne OT HecHelHalu3upOBaHHBIX MpeAkoB. IIporpeccupyromias cnenuanu3amnus.
AnanTuBHas paguarysl.

Jemoncmpayuu

®opmbl 6OpBHOBI 32 CYIIECTBOBAHUE.

EcrecTBennsIit oTOO0D.

MHuoroo6pasue copToB pacTeHUH.

MHuoroo6pasue nopoJ; ;kuBOTHBIX.

MyTanuoHHast U3MEHYHBOCTbD.

Bbopn0a 3a cymecTBoBaHue.

ITpucnocoOaeHHOCTh OPraHU3MOB.

I'eorpaguueckoe BU1000pa3oBaHue.

DKosornyeckoe BH1000pa3oBaHue.

Oobopyooeanue

Konnexius HaceKOMBIX C pa3IMYHBIMU TUTIAMH OKPACKH.
Ha6op nmmomoB u ceMsH.

Ilpakmuueckue padomut

1. CpaBHeHHE BUIOB TI0 MOP(HOIOTHIECKOMY KPUTEPHIO.
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Tema 8. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU HA 3eMuie

JloHayuyHble MNpeACTaBIEHUS O 3apOKICHUU >KU3HU. HayuHble TUIIOTE3bl BO3HUKHOBEHMS
KU3HK Ha 3emsie: abuoreHe3 M TaHCIEpMUs. XUMHUYECKash SBOJIOLUA. AOHOTCHHBIH CHHTE3
OPraHWYECKHUX BEIIECTB M3 HEOPraHMYECKUX. OJKCIEPUMEHTAIbHOE MOATBEPKIACHUE XHUMHUYECKOMN
sBotoruK. HadanbHble sTambl Ouosiorndeckoil spomonuu. I'mnoresa PHK-mupa. @opmupoBanue
MeOpaHHBIX CTPYKTYp M BO3HMKHOBEHHME IMPOTOKJIETKH. IlepBble KJIETKM M MX SBOJIOLHMSL.
®opMUpOBaHKE OCHOBHBIX T'PYIII )KMUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxeickas u mpoTepo3oickas
apel. [laneosolickast spa u €€ MEepUOAbl: KEMOPHUICKHIA, OPJOBUKCKUN, CHIIYPUHCKHHA, ICBOHCKHIA,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so30iicKas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa u €€ nepro/ibl: MajeoreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMaTa M TeoJIOTMYECKUX IpolueccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PaCTUTENBHOTO U KUBOTHOTO Mupa. ApomMopdo3bl Y pacTeHud U KUBOTHBIX. [losiBieHMe, pacuBeT u
BBIMHpaAHUE TPYII )KUBBIX OPTaHU3MOB.

OBOJIIOLMS YeIOBEKa. AHTPOIOJIOTHS KaK HayKa. Pa3BuTHe mpeacTaBIeHU 0 TPOUCX0XKICHUN
yenoBeka. Meroabl H3yueHusi aHTpornoreHe3a. CXOACTBa M pa3iMyusl 4EJIOBEKa M IKUBOTHBIX.
CucremMaTH4ecKoe MOJ0KEHHUE YEIOBEKa.

JBmwxymme cuisl (pakroper) aHTporioreHe3a. HaciencTeenHas H©3MEHUMBOCTD M €CTECTBEHHBIN
ot0op. OO1ecTBeHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYAUM TPYAa, MBIIIJICHUE, PEUb.
Jemoncmpayuu
CpaBHEeHHE aHATOMUYECKHUX YEPT CTPOCHUS YEIIOBEKA U YeJIOBEKOOOPA3HBIX 00E3bsH.

OcHOBHbIE M€CTa NAJIEOHTOJOTMYECKMX HAXOAOK IPEIKOB COBPEMEHHOIO ueioBeka. J[peBHeilmine
JIFOIH.

[ peBHue JIIoau.

[IepBble COBpeMEHHBIE JFOIU.

Yenoseueckue pachl.

Ilpakmuueckue padomut

1. 3yueHune cXoacTBa v pa3anyus 4€JI0BEKa U KUBOTHBIX.

Tema 9. Coob1iecTBa U IKOJIOrHYECKHE CUCTEMBI

Coo011ecTBO Opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBasl, IPOCTPAHCTBEHHAS,
Tpouueckas (nuiesas). Buasi-noMuHanThl. CBsI3u B OMOIIEHO3E.

Okonoruyeckue cuctembl (9kocuctemsl). [loHstne 00 »dKocucTeMe U OHOreOleHO3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI SKOCHCTEMBI: MPOAYIIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopot
BEIIECTB U MOTOK HEPTUU B 3KocucTeMe. Tpoduueckue (MUILEBbIe) YPOBHU dKOCHCTEMbI. [InieBbie
menu W cetdn. OCHOBHBIE TIOKa3aTeNH SKOCHCTEMBI: Ouomacca, TPOMYKIHA. ODKOJIOTHYECKUE
NUPaMUABL  MPOJNYKIMH, YHUCICHHOCTH, Ouomaccel. CBoicTBa HKOCHCTEM: YCTOHYMBOCTb,
camoperysinus, pazButue. CyKIeccus.

[TpupoaHble HKOCHCTEMBI. OKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOHHOIO WM
IIUPOKOJIMCTBEHHOTO JIeca.

AHTpONOTreHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBL. YpOosKocucTeMbl. buonorunueckoe u
XO03SICTBEHHOE 3HAUCHHE arpPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpaszue kak (akTop ycToWyMBOCTH 3KocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTrO
pazHooOpa3us Ha 3emIie.

VYuenue B.U. Bepnanckoro o Guocdepe. I'panurisl, cocraB u cTpykTypa 6uocdepsl. JXKupoe
BemecTBO U ero ¢ynkmuu. OcoOeHHOCTH Onochephl Kak rio0aabHON dKOCHCTEMBbI. JIMHaAMUYecKoe
paBHOBecHe U 00paTHast CBs3b B OHocdepe.

KpyroBopoTbl BemecTB W OWOTCOXMMHYECKHE IUKIBI JJIEMEHTOB (yriepoja, a3o0Ta).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

Hemoncmpayuu
[IueBkle nemnu.
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buonenos: cocras U CTpyKTypa.
[Ipupoansie cooOuiecTna.

Llenu nmuTanus.

DKoJjoruveckasi mupaMuia.

buocdepa u yenosex.

DKocucTemMa IUPOKOIUCTBEHHOTO JIeca.
DKocucTemMa XBOMHOIO Jieca.

Bbuonenos Bogoéma.

ArponeHos.

Ilpakmuueckue pabomut

1. I3yueHue u cpaBHEHUE OCHOBHBIX IOKa3aTeNIel IKOCUCTEM.
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TemaTn4eckoe IJIAHUPOBAHHE

TemaTnuyeckuiidJoK,TEMA |

OcHoOBHoOecCO1ep:KaHu e

|

OCHOBHBIEBUABIAEATEIbHOCTHYYAIIIMXCSI

TEMA 1. BUOJIOT Sl KAK HAYKA (2 4)

buosiorus xak Hayka.
MeToabl IO3HAHUS JKUBOU
pUPOJILI (2 1)

buonorus xak Hayka. CBsi3u OMOJIOTHH €
0OLIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU
€CTECTBEHHBIMH HayKaMHU, puiiocopuet, peuruen,
ATUKOM, 3CTETUKON U npaBoM. Poib Onosioruu B
(OpMHPOBAHNN COBPEMEHHON HAYYHOM KapTHHbI
mupa. Cucrema OMONIOrMYECKUX HayK. MeTombl
IO3HAHUS )KUBOM MPUPO/BI (HAONIIOICHHE,
HKCIIEPUMEHT, ONUCAHUE, U3MEPEHUE,
KJaccu(uKalus, MOJIeIMPOBAaHUE, CTATUCTHYECKAs
00paboTKa JaHHBIX).

PackpriBaTh conepkaHue TEPMUHOB U IIOHATUIN: HAYYHOE
MHUPOBO33pEHUE, HAY4YHAas KApTUHA MUPA, HAYYHbIN METO/,
TUII0TE3a, TEOPHSI, METOIBI UCCIIETOBAHUS.

XapakTepHu30BaTh OMOJIOTHIO KaK HAyKy, €€ MECTO U pOJIb Cpen
JPYT'UX €CTECTBEHHBIX HaYK.

[lepeuuncnars pa3zeinbl OMOJIOTUY B COOTBETCTBUU C 00bEKTaMU
U3Y4CHHUS.

HazbiBaTh BakHel1IMe OTpacau OMOIOrMUECKUX 3HAaHUM U
3a1auu, crosmue rnepes ouonorueid XXI B. PackpeiBath
CoJIep’KaHNEe TEPMUHOB U MOHATUI: HAYYHBIH METOJ, METO/IbI
UCCIJIEIOBaHMS.

XapakTepu30BaTh OCHOBHbBIE METO/Ibl TIO3HAHUSI )KUBOI
HOPUPOJIBL: HAONIOIEHHE, SKCIIEPUMEHT, OIIMCaHUE, U3MEPEHUE,
KJaccu(uKanus, MOICITMPOBAHUE, CTATUCTHYECKAst 00paboTKa
JIAHHBIX.

TEMA 2. ’KUBBIE CUCTEMBI U UX OPTAHU3ALIAS (2 u)

buonorunyeckue CHUCTCMBI,
MMpOoHECChbl U UX U3YUYCHUC

(24)

JKuBbie cucteMbl (OHOCHUCTEMBI) KaK MPeIMeT
u3ydeHus ouosiorun. OTINYNE )KUBBIX CUCTEM OT
HEOPraHUYECKOU MPUPOIBL.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. Y poBHU
OpraHu3aIi OMOCUCTEM: MOJICKYIISIPHBIH,
KJICTOYHBIW, TKAHEBBI, OPraHU3MEHHBIN,
MOMYJISIIIHOHHO-BUIOBOM, YKOCHCTEMHBII
(OuoreonieHOTHYECKUIT), OHOChHEPHBIN.

PackpbIBaTh cosepkaHle TEpPMUHOB U MOHATHI: cHCTEMa,
OuoJIoTHYecKasl CHCTeMa, HIIEMEHTHI CHCTEMBI, CTPYKTYypa
OuocHcTeMBI, CBOMCTBA KHUBBIX CUCTEM, OOMEH BEILIECTB,
Pa3MHOXEHHE, POCT, pa3BUTHE, HACIIEICTBEHHOCTD,
U3MEHYMBOCTb, Pa3IpaXXMMOCTb, JHEPT03aBUCUMOCTb, YPOBHHU
OpraHHu3aIy KU3HU (OMOCUCTEM).

XapakTepu30BaTh MPUHIIMITBI OPraHU3ALUU OMOCUCTEM:
OTKPBITOCTB, BBICOKASI YIIOPSIOYCHHOCTD, CAMOPETYIISIIIHS,
UEPAPXUYHOCTb.

[TepeuncnsaTh yHUBEpCaIbHBIE CBOHCTBA KHUBOTO: €IMHCTBO
XMMHYECKOTO COCTaBa, Pa3IpakuMOCTh, IBHKEHUE, TOMEOCTa3,
POCT U pa3BUTHE, HACIEICTBEHHOCTh, HI3MEHYHBOCTD, IBOJIIOLIUS
(mpucnoco6iieHne K N3MEHSIOIUMCS YCIOBHSIM).

[TpuBOANTE MpUMEPHI OHOCKCTEM Pa3HOTO YPOBHS OpraHU3aluU
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Y CPaBHMBATh IIPOSIBICHUS CBOMCTB KMBOI'O Ha Pa3HbIX
YPOBHSIX.

XapakTepu30BaTh OCHOBHBIE IIPOLIECCHI, IPOTEKAIOLIUE B
OouocucremMax: OOMEH BEIIECTB U MIPEBpAIEHUE YHEPTHH,
CaMOBOCIIPOU3BEICHUE, CAMOPETYJIALUS, Pa3BUTHE.

TEMA 3. XUMHUYECKHWI COCTAB U CTPOEHHUE KJIETKH (6 4)

XUMHUYECKUH COCTaB
knerku. CocraB U
CTpOCHHUE OEITKOB.
®epMmeHTHI (2 )

XHUMHUYECKUH COCTAB KIETKU. XUMUUECKHE
AJIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI. Bona
U MUHepaibHbIe BemecTBa. OU3NKO-XUMUYECKUE
IIPOLIECCHI, IPOTEKAIOLIUE B )KUBBIX CUCTEMAX.
OYHKIMH BOJbI U MUHEPATbHBIX BEILIECTB B KIIETKE.
[TonnepkaHue 0CMOTHYECKOTO OajaHca.

benku. CoctaB u cTpoeHue 6e1K0B. AMHHOKHCIOTHI
— MOHOMepHI 6eKoB. HezameHnMbIe 1 3aMEHUMBIE
AMUHOKHUCIIOTHl. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbI O€IKOBOW MOJIEKYIIbI (IIEpBUYHAS,
BTOpUYHAS, TPETUYHAS U YUETBEPTUYHAS CTPYKTYpa).
Xumudeckue cBoicTBa 0eKkoB. buonornyeckue
(byHKIMU OENKOB.

®epMeHThl — OMOJIOTHYECKHE KaTalu3aTOPBbI.
Crpoenue (hepMeHTa: aKTUBHBIN LEHTP,
cyoctpaTtHas crieniuuanocts. KodhepmeHThI.
Buramunsl. Otinnuuns GepMeHTOB OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

PackpriBaTh copepkaHle TEPMUHOB U TOHATUMN: SJIEMEHTHI-
OMOTeHBI, MAKPO3JIEMEHTHI, MUKPO3JIEMEHTHI; MUHEPaJIbHBIC
BElIECTBa, MOJIEKYJIa BOJIbI KaK JUIOJb, BOAOPOIHBIE CBS3H;
ruapodmIIbHBIEe U THAPO(OOHBIE BelIecTBa, (DePMEHTHI,
aKTUBHBIN LIEHTP, CyOCTpaTHas CeU(PUIHOCTH, KODEPMEHTHI,
OEJIKN-aKTUBATOPBI U OCIKU-UHTUOUTOPBI, OCIIKHU, TTOJTUMEPHI,
MOHOMEPbI, aMUHOKHUCIIOTHI, ETITUIHAS CBSI3b, TOJUICHTH],
JIeHaTypaLus.

Jloka3bIBaTh €IMHCTBO JIEMEHTHOTO COCTaBa Kak OJHO U3
CBOMCTB KHBOTO.

PacnipenensiTe XuMudeckue 3J€MEHTHI 110 TPYIIaM B
3aBHCHUMOCTH OT KOJINYECTBEHHOI'O ITPEJICTABUTENIHLCTBA B
OpraHu3Me; XapaKTEpPU30BaATh POJIb OTAEIIBHBIX AIEMEHTOB.
BEISBIATE CBSI3b MEX/Y COCTaBOM, CTPOEHHUEM MOJIEKYJIbI
XMMHUYECKOTI'0 COEIMHEHUSI U €ro (PYHKIUSAMHU B KIIETKE.
XapakTepu30oBaTh OEJIKHM KaK KJIaCC OPraHUYEeCKUX COETMHEHUN;
KJIaccU(UIUPOBATh UX MO CTPOCHHUIO (TI00YIApHBIE U
bubpmLIApHBIE OCTTKH), IEPEUUCTSATh U XapaKTEepPU30BaTh
(byHKINN OEIKOB.

VYka3bIBaTh OTANYUS (PEPMEHTOB OT HEOPTaHUYECKHUX
KaTaJau3aTopOB.

OOBACHATH POJIb PEPMEHTOB B (PYHKIIMOHUPOBAHUU KUBBIX
CUCTEM, B IPOMBIIIJIEHHOCTH, B MEIULIMHE, B IOBCEAHEBHON
KU3HU YeJIOBEKa.
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VrineBoasl. JIMODUIbI.
HyxnenHoBBIE KACIIOTBI.

AT® (2 u)

YrneBonabl: MOHOCaxapu bl (TJII0K03a, pudo3a u
ne30Kcuprb03a), mucaxapuibl (caxapo3a, IakTo3a) u
nosiMcaxapubl (Kpaxmai, TIIMKOTeH, LEJUTI0N03a).
Buonornyeckue GpyHKINN YTIIEBOIOB.

Jlunuaer: Tpurnuuepuisl, GochoIunuabl,
crepounsl. ['uapodunsHo-ruApOodoOHBIE CBOMCTBA.
buonoruueckue ¢pynkiuu nunuaos. CpaBHeHHE
YIJIE€BOJOB, OEIKOB U JJUIUAO0B KAK HICTOYHHUKOB
SHEPTUHU.

Hyxkneunossie kucnorst: JJHK n PHK. Hykneotu bt
— MOHOMEpHBI HYKJIEMHOBBIX KHCIOT. CTpoeHue u
¢yukuun JJHK. Crpoenne u pynkunu PHK. Buabt
PHK. AT®: crpoenue u GhyHKIIHH.

PackpriBath copepkaHne TEPMUHOB U IOHATUMN: YTJIEBOIBI,
MOHOCaXapuabl, TUCAXapUIbl, TOJTUCAXAPUIBI, TIIIOK03a,
pubo3a, ne3okcuprudo3a, caxaposa, J1aKTo3a, MaJIbTO3a,
LeJUTI0103a (KJIeTuaTKa), Kpaxmal, IITMKOTeH; JIUIH/IbI,
TPUTIIHLIEPUIBI (KUPBI, Macia), GochOTUIUIbI, CTEPOUIBI,
ne3okcupubdonykienHoBas kuciota (JJHK), pubonyknennoBas
kuciota (PHK), HykineoTu s, moJMHYKICOTHIHAS 1ICTTh
(TTOJIMHYKIICOTUT), KOMIUIEMEHTApHOCTh, hyHkimu JJTHK
(XpaHeHue U miepeaya HacleACTBEHHONW HH(GOPMAIUN); BUIbI
PHK (undopmarmonHasi, TpaHCIIOPTHAs, puOOCOMaIIbHA );
aneHosunTpudocdar (ATD), makpospruueckas CBs3b.
XapaKkTepu30BaTh YIIEBOIBL, JIMMTUIBI KaK KJIACC OPTaHMYECKUX
COEIMHEHU M, HYKJICHHOBBIE KUCJIOThI KAK XUMUYECKUE
COCIMHEHUS M HOCUTENIN HACJIEICTBEHHON NH(OpMAIIHH.
Knaccudunupoats yrieBobl U JIUMKBI [0 CTPOCHUIO;
MePeYuciaTh GYHKIUN yIIIEBOJOB U JTUITHJIOB.
CxemaTHuecku u300paxarh CTPOCHHUE MOJIEKYII YTIIEBOJIOB,
JIMIHA]IOB, CTPOCHUE HYKJICOTH]IOB, MOJIEKYJ HYKJICHHOBBIX
kucnot, ATO.

OTmeuaTh 0COOEHHOCTH CTPOCHHUS MOJIEKYJT HYKJIEMHOBBIX
kucnot (AHK, PHK) u AT®.

MeTOI[I)I HU3YUCHUA KIICTKU.
Knerounas Teopus.
Crtpoenue
AYKapUOTHUECKON KIETKU
(29)

[utonmorust — Hayka o kjetke. Kierounas reopus
— IpUMep B3auMOJIeHCTBUA uael u pakToB B
Hay4YHOM ITO3HAHUHU. MeTO/bl N3yUEHUs KIETKH.
Knerka kak nenocTHas xuBas cucrema. O6mue
NPU3HAKU KJIETOK: 3aMKHYTas HapyXHas MmemOpaHa,
mosiekynsl JIHK xak renernueckuii anmnapar,
cucTtema cuHTe3a 6enka. THIbI KIeTOK:
JyKapHUOTHUYECKask U IIPOKAPUOTUYECKAS.

Oco0eHHOCTH CTPOEHUS MPOKAPUOTUIECKOM KIIETKH.

Knerounas crenka 6akrepuii. CtpoeHue
JyKapuOTHYECKON KJIeTKU. OCHOBHBIE OTINYHS
pPacTUTENbHON, )KUBOTHOM U TPUOHON KJIETKH.
IToBEpXHOCTHBIE CTPYKTYPBI — KJIETOYHAs CTEHKA,

PackpsIBaTh conep:kaHue TEPMUHOB U ITOHATUI: KIIETKa,
IIUTOJIOTUSL; PACKPBIBATh CO/IEPIKAHME MOJIOKEHHUH KIETOUHOM
TEOpHUH, KIETKH (3yKapuOoTHYECKasl, TPOKapuOTHYECKas),
I1a3MaTudeckas MeMOpaHa (IasmManeMma), INHKOKaIUKC,
TPAaHCHOPT BEUIECTB (MTACCUBHBIN, aKTUBHBIN ), SHIOIMTO3
((parounTo3, TUHOIIMTO3),9K30LUTO3, KJIETOUYHAs CTEHKA,
HYKJICOU]I, IUTOIUIa3Ma, OPraHOUIbI, SHAOIUIA3MAaTHUECKas CETh
(BIIC), anmapar I'osbpku, TH30COMBI, BaKyO0Jlb, MUTOXOHIPUH,
IJIaCTUIBI (XJIOPOIIACThI, XPOMOILIACTHI, JIEHKOIIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH LEHTp (LIEHTPOCOMA),
PECHUYKH, KTYTUKH, BKIFOUEHUS, IO, sAepHas 000I09Ka,
KapHoIUIa3Ma, XpOMaTHH, SIPHIIIKO, XPOMOCOMBI.
[lepeuncusiTe U XapaKTepH30BaTh OCHOBHBIE METOBI H3yUCHHUS
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[NIMKOKANMKC, uX Qpynkuuu. [lnasmaruueckas
MeMOpaHa, €€ CBONCTBA M (PYHKIIHH.

[MuTonna3zma u e€ opraHoupl. OgHOMEMOpaHHBIE
opranouasl kietku: JI1C, anmapar ['onbmxu,
nan30coMbl. [loyaBTOHOMHBIE OpraHOU bl KIETKU:
MUTOXOHJIPHH, TIacTUbL. [Ipoucxoxaenue
MUTOXOHJIpU U T1acTul. Buabl miiactua.
HemeMOpaHHbIE OpraHOUIBI KJIIETKH: PUOOCOMBEI,

DyHKIHUHA OPTaHOUIOB KIETKU. BKiroueHusl.

SAnpo — perynaTopHbIi HEHTp KiIeTKU. CTpoeHHe
anpa: siepHas 000J104Ka, KapuoIiasmMa, XpOMaTHH,
AIPBILIKO. XPOMOCOMBI.

TpaHCcHOpT BEIECTB B KIIETKE.

KJIE€TOYHBIN LHCHTP, HCHTPHUOJIN, PECHUYKH, KI'YTUKH.

KJIETKH (IIPUTOTOBJICHUE CPE30B, OKPALIMBAHUE,
MHUKPOCKOTIUPOBAHUE, IEHTPUPYTUPOBAHUE, KYIbTHUBUPOBAHHUE
KJICTOK U TKAHEH ).

CpaBHHBATh MEXIY COO0H 3yKapuOTHIECKHE U
IIPOKAPUOTUYECKHE KIETKH; OTMEUYaTh CXOACTBO U Pa3IN4Us B
CTPOCHUU KJIETOK OaKTepuil, )KUBOTHBIX, PACTEHHI U TPHOOB.
OnuchIBaTh CTPOCHUE 3YKAPUOTUUYECKON KIETKH IO
n300pakeHUsIM U Ha MUKpOIIpenapaTax; Kjiaccu(uiupoBarthb
OpraHOM/]Ibl B 3aBUCUMOCTH OT OCOOEHHOCTEH UX CTPOCHMS
(omHOMEMOpaHHBIE, IByMEMOpaHHbIE, HEMEMOpaHHEIE);
ONHUCHIBATH (YHKLUHU KKJOTO OPraHOUa B KIIETKE.
XapakTepHu30BaTh KIETOYHOE SIPO KaK MECTO XPaHEHHUS,
nepenaun (yIBOCHHE XPOMOCOM) M peain3aiiu (TPaHCKPHUTIIHS)
HACJICJICTBEHHON MH(POPMAITUH KIICTKH.

[TepeuncnsTh U ONUCHIBATH KOMIIOHEHTHI si/Ipa U UX (QYHKLUH.
CxeMaTH4HO N300pakaTh CTPOCHHUE PACTUTEIHHON M KUBOTHON
KJIETKH.

OOBACHATH OMOJIOTUYECKOE 3HAYCHHE TPAHCIIOPTA BELLECTB B
KJIETKE.

TEMA 4. KU3HEJAESTEJBHOCTbD KJIETKH (4 1)

OOMeH BEIIECTB. OOMeH BelIeCTB, HIIM META00IN3M. ACCUMMIIAIINAS
[Tnactuueckuit oOMeH. (mmacTuyeckuii 0OMEH) M TUCCUMMIISLINS
DHepreTu4ecKknii 0OMeH (oHEpreTUvecKknii 0OMeH) — JBE CTOPOHBI EIHMHOTO
(2 9) npoiiecca Metadonmn3Ma. Postb 3akOHOB cOXpaHeHUs

BEIIIECTBA U YHEPTUU B IOHUMAHUU METAa00IMU3MA.
Tunsl oOMeHa BemiecTB: aBTOTPOQHBIN 1
rerepoTpodHbiit. Ponb epMeHTOB B 0OMeHe
BEIIECTB W MTPEBPAIICHUH YHEPTHH B KIIETKE.
®otocunTe3. CBeTOBast U TEMHOBasH (ha3bl
dboTtocunTesa. Peaknuu gorocuHTesa.
OddextuBHOCTH PoTOCHHTE3a. 3HAUCHUE
¢dorocuHTE3a 1 )KU3HU Ha 3emite. Bimsiane
yCIIOBUH cpeibl Ha (POTOCHHTE3 U CIIOCOObI
MOBBIIIIEHUS €70 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX

PackpbIBaTh cosiepkaHle TEPMUHOB U MIOHATHI: OOMEH BEIIECTB
U TIpeBpalleHre YHepruu (MeTabonn3M), aCCUMUIISLINS,
IUTACTHYECKUI 0OMEH, TUCCUMMIISIIINS, SHEPreTHYECKHit 0OMeH,
dbotocuntes, potonus, pochoprnrpoBanue, MEPEeHOCUNK
IIPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (HOTOCUHTES, MPOILIECCHI, IPOTEKAIOIINE B CBETOBOM
¥ TEMHOBOH (pa3ze, sHepreTU4ecKuii 0OMeH, TIMKOIN3,
MOJIOUHOKHCJI0€ OpOKEeHHE, CIIUPTOBOE OPOXKEHNE,
OMOJIOTHYECKOE OKUCIIEHHUE, KJIETOUHOE JbIXaHuE,
JTUCCUMMIIALNSA, (EPMEHT.

BBISBIIATS MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
MOTJIOLIEHUEM COJIHEYHOW SHEPTUH XJIOPOPHILIIOM U CHHTE30M
Mosiekyn ATO.

CpaBHHBATh CXOHBIE BENIECTBA, KOHEYHBIC MTPOAYKTHI U
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pacTeHuil.

XeMocHHTEe3. XEMOCUHTE3UPYIOLINE OaKTEPUH.
3HadyeHne XeMOCUHTEe3a Ul )KU3HU Ha 3emile.
DHepreTUyecKrii 0OMeH B KIIETKE.

Pacuieruienue BenecTs, BbIICICHUE U
AaKKyMYJIMPOBAHUE SHEPTUH B KIIETKE. DTaIbl
sHepreruyeckoro oomena. ['nmukonns. bpoxenue u
ero Bl Kucioponnoe oKuCIeHHE, I KIETOYHOE
nbixanue. OxkucautenbHoe GochopuaupoBaHue.

O} PeKTUBHOCTD IHEPTreTHIESCKOTO 0OOMEHa.

YCIIOBHS TPOTEKAHMS PEAKIIUH CBETOBOW M TEMHOBOM (ha3bl
¢dorocunTesa.

CpaBHHBATh (POTOCHHTE3 M XEMOCHHTES3.

OuenuBath 3HaueHHE (POTOCHHTE3a M XEMOCHHTE3a IS )KU3HU
Ha 3emiie

XapakTepHu30BaTh OOMEH BEIIECTB U MIPEeBpallleHNe YHEPTUU
(MeTaboIM3M) KaK OJTHO UX CBOMCTB >KHBOTO.

[TepeuncasiTb 0COOEHHOCTH IIACTUYECKOTO M SHEPTeTUIECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh B3aUMOCBSI3b MEXKIIy HUMH.
Paznuyarh THUIIEI 0OOMEHA BEIIECTB B KJIETKE: aBTOTPOMHBIN U
reTepoTPO(HBIM.

OmnwuchIBaTh ATAIBI YHEPTETHIECKOTO 0OMEHa
(IIOATOTOBUTEIBHBIN, OECKHCIOPOAHBIH, KUCIIOPOIHBIH) 1
CPaBHUBATh UX MEXIY COOOIA.

XapakTepu30BaTh PEAKIUU IIIUKOJIN3a, OPOIKCHHS, KJICTOUHOTO
JIBIXAHUS; BBISIBJISITh PUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKTY
TJIUKOJIN30M, KJICTOYHBIM JIBIXaHUEM H CHHTE30M MOJICKYII
ATO.

CpaBHuBaTh 3 (HEKTUBHOCTH OECKUCIOPOAHOTO U
KHCJIOPOJHOTO 3TAIOB.

buocunres 6enka.
Hexknerounsie popmbl
KHU3HU — BUPYCHI (2 1)

Peaknuu MaTpu4HOro cunresa. I'enernyeckas
uHpopmanus u JJHK. Peanuzanus renernueckoit
uHpOpMaLnu B KiIeTKe. [ eHeTnueckuii Ko U ero
cBoMcTBA. TpaHCKpUIILUSA — MATPUYHBIN CUHTE3
PHK. Tpancnsiius — O6uocunrtes Oenka. ITambl
TpaHcisinuu. KoaupoBanue aMMHOKHUCIIOT. Poitb
pubocom B OMocHHTE3€e OelKa.

Hexnerounsie ¢hopMbl sxu3HH — BUpYCHI. McTopus
oTkpseITus BUpycoB (/1. . MiBaHoBcKkuii).
Oco0eHHOCTH CTPOEHUS U KU3HEHHBIM LUK
BupycoB. bakrepuodaru. bonesnu pacrenuii,
JKUBOTHBIX W YEJIOBEKA, BBI3BIBAEMbIE BUPYCAMH.
Bupyc unmmynozaedunura yenoseka (BUY) —
B0o30yautenp CIIM/la. ObpaTHast TpaHCKPUIIIHS,

PackpbIBaTh cosiepkaHie TEPMUHOB U MIOHSTUMN: T€H,
TEHETHYECKUH KOJ, MaTPUYIHBII CHHTE3, TPAHCKPHITLIS,
TPAHCIIALNSA, KOJOH, aHTUKO/I0H, puOocoMa, IIEHTpajIbHas J0rMa
MOJIEKYJISIPHOM OMOJIOTHH, BUPYC, BUPYCOJIOTHS, KAIICH]I,
Oaktepuodar, BUpyc uMmMyHoiepuira yeiaoseka (BIUY),
OHKOTCHHBIE BUPYCHI.

OmnpenensTs CBOMCTBAa T€HETUUYECKOTO KO/1a (TPHUILIIETHOCTb,
OJTHO3HAYHOCTb, BEIPOKIACHHOCTD, YHUBEPCATLHOCTH,
HEMEePEKPHIBAEMOCTb, HEMPEPHIBHOCTD ).

OmnHChIBaTh ATAIBI pean3alii HAcleACTBEHHON HH(OpMaITuH B
KJIETKE.

CpaBHUBaTh peaklM1 MaTpUuHOro cuureza Mosiekyn PHK u
OenKa B KJIETKE.

XapaKkTepu30BaTh BUPYCHI KAK HEKJICTOYHYIO OPMY JKU3HU;
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peBepTasa, unterpasa. [lpodpunaktuka
pacmpocTpaHeHUsS BUPYCHBIX 3a00ICBaHMIA.

OCOOCHHOCTHU CTPOCHHUSI U KUZHEHHBINA [IUKI BUPYCOB.
OnuceiBaTh KU3HEHHBIN ITUKI BUPYyCa UMMYHOIe(hUIINTA
YeJIoBeKa; pa3inuvarh Ha pucyHkax BTM (Bupyc Tabaunoi
Mo3auku), 6akrepuodar, BUY.

OO6O0CHOBBIBATh U COOTIOAATH MEPHI TPOPHITAKTUKH
pacmpocTpaHeHHUs BUPYCHBIX 3a00JI€BaHMM (pecupaTopHbIE,
KEITYJOYHO-KUIIICYHbIE, KilemeBou sHIedanut, BUY-
UHEKIHS).

TEMA 5. HACJIEACTBEHHOCTb U U'BMEHUYUBOCTb OPTAHU3MOB (6 4)

I'enernka — Hayka o
HACJIEICTBEHHOCTU U
M3MEHYHBOCTH.
MonorubpunHoe u
JTUTHOPUTHOE
CKpelIuBaHue. 3aKoH
HE3aBUCHMOTI'0

HaCJIEe10BaHNs IIPU3HAKOB
(29)

[IpenMer u 3a1aun reHeTUKU. Posb nutoaoruu u
SMOPHOJIOTUU B CTAHOBJICHUHU TeHETHKU. Bxiaz
POCCUHCKHX U 3apyOeKHBIX YUCHBIX B pa3BUTHE
reHeTuku. MeTobl reHeTUKU (THOPUI0IOTHYECKUH,
[UTOTEHETUUECKUN, MOJIEKYJIIPHO-TEHETUUECKUI ).
OCHOBHBIC T€HETHYCCKHUE MOHATHS. | eHeTuUecKas
CHUMBOJIMKA, UCIIOJIb3YyEMAsl B CXEMaX CKPEIIMBAHUN.
3aKOHOMEPHOCTHU HACJIEIOBAHMS MPU3HAKOB,
ycraHoBieHHble [. Mennenem. MoHorubpuanoe
CKpellrBaHue. 3aKOH eAMHO000pa3us THOpH10B
nepBoro nokosuenus. [lpasuino qoMMHUpPOBAHMSL.
3aKoH pacuIeTIeHUs TPU3HAKOB. [ UIoTe3a YuCTOTHI
ramer. [lonHOe ¥ HEMOJIHOE TOMUHHUPOBAHHUE.
JurubpunHoe ckpenirBaHue. 3aKOH HE3aBUCUMOTO
HacJeJI0BaHMs NpHu3HakoB. [{urorenetnueckue
OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.
AHanu3upytolee ckpeuupanue. Mcnons3oBanue
AQHAJTM3UPYIOIIETO CKPEITUBAHMS IJIs1 OTIPEICTICHUS
TEHOTHUIIA OCOOH.

PackpriBath cosiepkaHre TEPMUHOB U MIOHSATUI: T€H, TEHOM,
TeHOTHI, (PEHOTHUII, XPOMOCOMBI, AJIJIEJIbHBIE T€HBI (AJJIENHN),
TOMO3HUT0Ta, T€TePO3UToTa, JOMUHAHTHBIN MPU3HAK (TEH),
peliecCUBHbBIN NpU3HAK (T€H), YMCTas JUHUS, THOpU,
MOHOTHOPHUAHOE CKpeluBaHue, PEHOTUITUYECKHE TPYIIIIbL,
TUOPUIOIOTHYECKUN METO/1, YUCThIC JTUHUHU, JOMUHUPOBAHUE
I'C€HOB (ITOJTHOE, HETIOTHOE), pacIIeIJICHUE B IOTOMCTBE,
JTUTHOPUTHOE CKPEIIMBAaHUE, aHATM3UPYIOIIEE CKPEIIUBaHHE.
[lepeuncnarh U XapakTepu30BaTh METO/bl T€HETUKH:
TUOPUIOIOTHYECKUH, IIUTOTEHETUYECKUM, MOJICKYJISIPHO-
T€HETUYECKUI; TOMUHAHTHBIE U PELECCUBHbBIEC TPU3HAKU
pacTeHUH U KUBOTHBIX.

ITonp30BaThCs TEHETUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOMN
JUTSL 3aIUCH TEHOTHUITMYECKUX CXEM CKpPEIIMBAHMS.
OnuceiBaTh METOAMKY NMpoBeeHus . MenaeneM onbITOB 10O
M3Y4YEHUIO HACIIEIOBAHUS OJTHOU TIaphl MPU3HAKOB y TOpOXa
IMOCEBHOTO.

PackpriBaTh conepkanne 3aKOHOB €IMHO00pa3us THOPHIOB
MEPBOT0 MOKOJICHUS U 3aKOHA PaCIETICHHUS.

OOBACHATH TUTIOTE3Y YNCTOTHI TAMET.

3anuchIBaTh CXEMbl MOHOTHOPUTHOTO CKPEIIMBAHMS, OOBICHATH
€r0 IUTOJIOTUIECKHNE OCHOBBI U PEIIaTh FT€HETUICCKUE 3a/1a9n
HA MOHOTHOPHIHOE CKpEIIBaHHE.

3anuchIBaTh CXEMbI TUTHOPUTHOTO CKPEITUBAHUS, OOBICHITH
€ro HUTOJIOTUYECKHNE OCHOBBI U PelllaTh FT€HETUYECKUE 3a/1aUu
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Ha JUTHOpUIHOE CKpeIlMBaHUeE.

OmnwucsiBath onbIThl I'. MeHa€ens 10 N3y4EeHNIO HacIe10BaHUs
JIBYyX I1ap IIPU3HAKOB y TOPOXa IOCEBHOTO.

PackpeiBaTh coneprkaHue 3aKOHA HE3aBUCUMOI'O HACIIEAOBAHUS
IIPU3HAKOB.

IIpuMeHATh MaTeMaTU4ECKUN Pacy€T ¢ MOMOIIBIO METO1A
IIEPEMHOXKECHHSI BEPOSITHOCTEH U 3alIMCh C TIOMOIIBIO
(EHOTUMMYECKUX PAIUKAIIOB PACIIEIICHHS IPU3HAKOB Y
IIOTOMKOB 110 (D€HOTUIY ¥ T€HOTHILY.

CuenneHsoe

HACJIeIOBAaHKE MTPU3HAKOB.
HacnenoBanue npu3Hakos,
CIEIUJICHHBIX C T0JIOM (2 )

CueruieHHOe HacnenoBanue npuzHakoB. Padora T.
Moprana 1o cuenjieHHOMY HaclleI0BaHHIO T€HOB.
Hapymenue cuensenust reHOB B pe3yJibTaTe
KPOCCHHI'OBEpa.

XpOMOCOMHas TEOpHUsl HACIEACTBEHHOCTH.
['eneTnueckue KapThl.

I'eneTnka nosa. XpoMOCOMHOE ONPEAEICHHE TI0TIA.
AyTOCOMBI U 10JIOBBIE XPOMOCOMBI. ['OMOrameTHble
U TeTeporameTHble opranu3Mel. HacnenoBanue
IIPU3HAKOB, CLIETIJICHHBIX C IIOJIOM.

PackpbiBaTh conepikaHre TEPMUHOB U MTOHSATUI: CIETITIEHHOE
HACJIeJOBaHKE MPU3HAKOB, PEKOMOUHAIINS T€HOB, FTEHETHUECKHE
KapThl XpOMOCOM, MOPraHua, XpOMOCOMHBIN HAbOD,
ayTOCOMBI, [TOJIOBBIE XPOMOCOMBI, TOMOT'aMETHBIH 1101,
reTepOraMeTHBIN I10J1, CLEIUIEHHOE C II0JIOM HAaCJIeI0BaHUE
MIPU3HAKOB.

Ha3biBaTh OCHOBHBIE IIOJIOKEHUS XPOMOCOMHON TEOPUH
HacneacTBeHHOCTH T. MopraHa; pacKpbIBaTh COIEpKaHUE
pabotsl T. Moprana 1o CrerieHHOMY HacJIeI0BaHHIO TEHOB U
MIPUYMHBI HAPYIIECHUS CLETUICHUS MEXKy T€HAMU.

3anuchIBaTh CXEMbI CKPEIIMBAHUS TIPU CIIETNIEHHOM
HACJIETOBAaHUH, OOBSCHATH TPUYNHBI PEKOMOWHAINH T€HOB,
ONPEEINATh YUCIO IPYII CLEIJICHUS T€HOB; PelIaTh
T€HETUYECKHUE 33/1a4 Ha CIIETUICHHOE HacJe0BaHHeE.
OOBACHATH UTOJOTHIECKHNE OCHOBBI XPOMOCOMHOTO
ME€XaHU3Ma OIPEIEIICHHS M0J1a y Pa3IMYHbIX OPraHU3MOB.
CpaBHUBaTh 3aKOHOMEPHOCTH HACJIEJOBaHMSI IPU3HAKOB,
CLEIJIEHHBIX U HE CUEIJICHHBIX C MOJIOM.

PemaTe reHeTu4eckue 3a/1auu Ha HACJIEIOBaHNE CLETIEHHBIX C
MIOJIOM MTPU3HAKOB.

N3MeHYnBOCTE.
Henacnencreennas u
HacJIeICTBECHHAs
M3MCHYHBOCTE. [ '¢HeTHKa
yenoBeka (2 )

N3meHunBOCTh. BRI N3MEHUYNBOCTH:
HEHACJIEICTBEHHAs U HaclaeACTBeHHas. Poib cpebl
B HEHACIICACTBCHHON N3MEHUNBOCTH.
XapakTepucTuka MOAU(PUKAITUOHHON
M3MEHYMBOCTH. BapranoHHBIN psia U

PaCKpBIBaTB COACPIKAaHNEC TCPMHUHOB U TOHSTHM: U3MEHYHNBOCTD,
HaCJICACTBCHHAasA U3MCHUYMUBOCTh, HCHACJICACTBCHHAA
N3MCHYHNBOCTD, MO)]I/I(bI/IKaHI/IOHHaSI U3MCHYHNBOCTD,
BapI/IaI_II/IOHHHﬁ psAA, BapuallkuOHHAA KpuBas, IIpU3HAK, HOpMa
PCaKnn, KOJJMYCCTBCHHBIC 1 KAUCCTBCHHBIC ITPHU3HAKH,
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BapualmoHHas KpuBas. Hopma peakuuu npuszHaka.
KonuyecTBeHHbIE ¥ KAYECTBEHHBIE MPU3HAKHU U UX
HopMa peaknuu. CBoicTBa MOAMPUKAITMOHHON
M3MCHYHUBOCTH.

HacneacrBennas, niim reHOTUIIHYECKAs,
M3MEHYNBOCTh. KOMOMHATHBHAS U3MECHUYUBOCTD.
Meiio3 1 0JI0BO# TPOIIECC — OCHOBA
KOMOWHATUBHOM U3MEHYMBOCTH. MyTalimoHHast
U3MeHYUBOCTh. Kiaccudukaiys MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. YacToTa U MPUIMHBI
MmyTanuii. MyTtareHHsie pakTopbl. 3aKOH
TOMOJIOTUYECKHX PSIOB B HACJIEICTBEHHOM
n3meHuuBoctu H. M. BaBumnosna.

Buesinepnast HaclieICTBEHHOCTh U U3MEHYUBOCTD.
I'eneruka yenoseka. Kapuortum yeigoBeka.
OCHOBHBIC METOIbI TCHETHKH YEJIOBEKA!
reHeaJIOrHYCCKH, OJIM3HEIIOBBIH,
UTOT€HETHYECKUI, OMOXMMUYECKHM,
MOJIEKYJIIpHO-TeHeThuueckuii. CoBpeMeHHOe
ONpeJIeJICHUE TeHOTHUIIA: TIOJTHOTEHOMHOE
CEKBEHUPOBAHUE, TEHOTUITUPOBAHHUE, B TOM YHUCIIE C
nomoiplo I11[P-ananu3a. HacneacrBeHHbIE
3a00J1eBaHUS YCIOBEKA: T¢HHEIC

0one3Hu, 00JI€3HU ¢ HACIEACTBEHHOM
MIPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE OOJIE3HHU.
ComMaruueckue U reHepaTUBHbBIE MYTallUH.
CtBonoBbIe KiIeTKU. [IpuHIUIIBI 310pOBOTO 00pasa
YKU3HU, TUaTHOCTUKH, TPODUTIAKTUKU U JICUCHHS
TeHeTHYECKUX 00Ie3HEr. MeanuKo-reHeTHYECKOE
KOHCYJIbTUPOBAHHE.

3HaueHre MEIUIIMHCKOM M'eHETUKU B
MPEAOTBPALIEHUH U JICUEHUHU T€HETUYECKUX
3a00JIeBaHUH YEJIOBEKA.

HacJIe/ICTBEHHAsl U3MEHYUBOCTh, KOMOMHATHBHAs
M3MEHUYUBOCTb, MyTallUOHHASI U3MEHUNBOCTb, MYTaHT, MyTallUU:
TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE; MTOJIUIIIIONIUS,
aHEYIUIOUMs, MyTareHbl, KApUOTHUII YEJIOBEKA,
LIUTOT€HETUYECKUN METO/l, TEHEAIOTHYECKUN METO/,
OMOXMMHUYECKUI METOI, OJIM3HELIOBBIN METO/I, HACIIEJICTBEHHBIC
0oJie3HM (MOHOT'€HHBIE, C HACJIeICTBEHHON
IIPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE), MEIUKO-
TFE€HETUYECKOE KOHCYJIBTUPOBAHHUE.

KnaccugummpoBars BUbl HK3MEHYMBOCTH U BBISIBIISITH HX
Ouonoruueckre 0COOEHHOCTH.

[TepeuncnsTe cBOMiCTBA MOAM(PHUKAIIMOHHON N3MEHYUBOCTH U
OOBSCHATH €€ 3HAYCHUE /1JIs1 OPraHU3MOB.

Pa3znuyarh KOJMYECTBEHHBIE U KAYECTBEHHbIE IPU3HAKY;
CTPOUTH BapUALIMOHHBIN PsAJl, BAPUALUMOHHYIO KPUBYIO,
BBIUUCIIATH CPEAHEE 3HAUCHUE IPU3HAKA.

XapakTepHu30BaTh HACJIEICTBEHHYIO U3MEHYUBOCTD;
(GbopMyIUpOBATh 3aKOH TOMOJIOTMUECKUX PSAJIOB B
HACJIEACTBEHHON U3MEHUYNBOCTH

H. W. BaBuiioBa 1 00BSICHATB €ro 3HaYEHHE JJIs1 OUOJIOTUH U
CEJIEKIINH.

KnaccugunupoBars MyTauu: reHHble, XpOMOCOMHBIE,
T€HOMHBIE — U IIPUBOJUTH PUMEPHI MYyTaIUil.

OOBACHATH MPUYMHBI BOSHUKHOBEHUS MYTAIlUi, pOJib
(haKTOpOB-MYyTareHoB.

CpaBHUBaTh BUbI MyTaLlUi; BBISBIISITH IPUYHHBI
HACJIEICTBEHHOW N3MEHYHUBOCTH, ICTOYHUKU MYTareHOB B
OKpy’Karomien cpezie (KOCBEHHO)

XapakTepu30BaTh BHESJIEPHYIO HACIEICTBEHHOCTD U
U3MEHUYUBOCTb.

[lepeuucnaTb 0COGEHHOCTH U3YyUEHUSI TEHETUKH YEJIOBEKa;
NPUBOANUTH PUMEPHI HACIIEICTBEHHBIX 3a00JI€BaHNI YeI0BeKa,
XapaKTepU30BaTh METObI UX MPO(PHUIAKTUKH; 0OOCHOBBIBATH
3HAYEHUE MEJUKO-TEHETUYECKOI0 KOHCYJIbTUPOBAHUS.
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BriaBiaTe u CpaBHHUBATh MCKIY coboii JOMMHNHAHTHBIC 1
PCUCCCUBHBIC ITPU3HAKHN YCTIOBCKA.

TEMA 6. CEJIEKIIUSI OPTAHU3MOB. OCHOBBI BUOTEXHOJIOTI'UH (2 4)

Cenekuus Kak HayKa 1
npouecc. Metobl u
JOCTUKEHUS CENIEKLIUN

pacTeHUH U KUBOTHBIX.

buorexnomorus xak
oTpaciib MpOU3BOJACTBA

(24)

Cenexnups Kak HayKa U porecc. 3apoKIeHUE
CeJIeKIMH U JomecTukanus. Yuenue H. M.
BasuiioBa 0 1ieHTpax NPOUCXOKICHUS U
MHOr0o00pa3us KyJbTypHBIX pacTeHul. LleHTpsl
IIPOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. CopT,
nopoza, mraMmM. COBpeMEHHbIE METO/IbI CEJIEKLIUU.
MaccoBblii 1 HHAMBUTYaIbHbBIN OTOOPHI B CENIEKLIUU
pacTeHUM U KUBOTHBIX.

Onenka skcrepbepa. bimskopoacTseHHOE
CKpeIMBaHNe — HHOPUIUHT. UncTas TMHHMS.
CkpemuBanue YnuCThIX JIMHUM. ['eTepo3uc, uinm
ruOpuHast cuina. HepoacTBeHHOE CKpeluBaHHe —
ayTOpuauHr. OTnanéHHas rudpuanzanus u eé
ycnexu. ICKyCCTBEHHBIN MyTareHes U IoJy4eHue
MOJIUIUIONOB. JIOCTHKEHUSI CENEKIIMU PACTEHU,
KUBOTHBIX U MUKPOOPTaHU3MOB.

bruorexHonorus kak orpacibs Ipou3BoAcTBa. ['eHHas
MHXXEHepus. DTalnbl CO3/1aHNs PeKOMOMHAHTHON
JIHK u TpaHcrenHbsix opranuzMoB. Kinerounas
uHxeHepus. KinetouHnsle KyabTyphl.
MUKpOKJIOHAJIBHOE pa3MHOXKEHHE PACTEHUH.
KnonupoBaHue BbICOKOTIPOTYKTUBHBIX
CEJIbCKOXO035MCTBEHHBIX OPTaHU3MOB.
Dkojnoruyeckue u Tuaeckue mnpoodiemsl. MO —
TeHEeTUYECKU MOJIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

PackpriBath conep:kaHie TEPMUHOB U IIOHATUI: CEJIEKIINS,
COpT, IOpOJa, IUTaMM, JOMECTUKALINS, WM OJOMAIIHUBAHUE,
LEHTPBl MHOI000pa3usl U MPOUCXOXKIAECHUS KYJIbTYPHBIX
pacTeHuii U )KUBOTHBIX, THOPUAN3ALUS, HCKYCCTBEHHBIN 0TOOD,
MacCcoBbIi 0TOOP, MHANBUIYAIBHBIH 0TOOp, FIKCTEphED,
OJIM3KOPOJICTBEHHOE CKpEIIMBaHUE, YUCTas TUHUS, FETEPO3UC,
HEPOACTBEHHOE CKPEIMBAHNE, NICKYCCTBEHHBIN MyTareHes,
MOJIMIUION/IbI, OMOTEXHOJIOT UL, KJIETOYHAS! MH)KEHEPHUsI, FeHHAsI
WH)XCHEpUs, KIIOHUPOBAaHUE, TPAHCTeHHbIE opranu3mMsl, MO
(reHeTHYECKH MOAU(PUIIMPOBAHHBIE OPIAHU3MBI).

CpaBHuBaTh (GOPMBI HICKYCCTBEHHOI0 0TOOpa (MaccoBOro u
MHAUBUAYAJIBHOT0), BUJIbI THOpUAN3aUH (OIM3KOPOACTBEHHOMN
U OTAAJEHHOI), CIOCOOBI MOTY4YEHUS MTOJIUILIION/10B.
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK OTPacib IPOU3BO/ICTBA,
OCHOBHBIE JIOCTHKEHHUSI OMOTEXHOJIOIHU B 00JIACTH
MIPOMBIIIJIEHHOCTH, CETLCKOTO X0341iCTBA U MEIULIMHBI
OO6cyXaaTh HKOJIOTHUECKUE U ITHYECKUE aCTIEKThl HEKOTOPBIX
UCCIIEIOBaHUM B 00J1aCTH OMOTEXHOJIOTUHU (KIIOHUPOBAHUS,
HCKYCCTBEHHOI'O OIIOZIOTBOPEHUS, HAIPABICHHOIO U3MEHEHUS
reHOMa M CO3/IaHUs TPAHCT€HHBIX OPraHU3MOB)

N3narate yuenne H. M. BaBuiioBa o nieHTpax NpouCcX0XACHUA
KYJIbTYPHBIX PACTEHUI; pa3inyaTh LIEHTPhI HA KapTe MUpa,
CBA3BIBATH UX MECTOINOJIOXKEHUE C OYaraMi BOSHUKHOBEHHUS
JIPEBHENIINX [IUBHIIN3ALIHIA.

TEMA 7. 9BOJJIOHUOHHAS BUOJIOI'US (8 1)
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OBOMIOLUA U METOABI €€
n3yuyenus. Mcropus
pa3BUTHSA IIPEICTABICHUN
00 3Boonuu (2 1)

[Tpennochbuiku BOSHUKHOBEHHS 3BOTIOIMOHHOM
TEOpHUH. DBOJIIOIMOHHAS TEOPUS U €€ MECTO B
Ouosnorun. BiusHue 3BOTIOLMOHHON TEOPUH HA
pa3BUTHE OMOJIOTHH U JPYTUX HAYK.
CsunerenbctBa 3Bomonuy. [laneontonornyeckue:
MOCIIEI0BATEIHHOCTD TIOSIBIICHUS BUJIOB B
MAJIEOHTOJIOTUYECKON JIETOMUCH, TEPEXOIHbIE
dopmel. buoreorpaduyeckue: CX0ACTBO U pa3Iuine
dayH u G0p MaTEepUKOB U OCTPOBOB.
DOMOPHOIOTUYECKHE: CXOJCTBA M PA3ITUIHS
SMOpPHUOHOB Pa3HbIX BUJOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJIOTUYHBIC, PYANMEHTAPHbIE OPTaHbl, ATABU3MBI.
MoutekysipHO-OMOXUMHUYIECKHUE: CXOJICTBO
MEXaHHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
METaOOIMYECKUX TTYTEH Y BCEX KUBBIX OPTraHU3MOB.
OpomononHas teopus Y. lapsuna. [Ipeanocsuiku
BO3HUKHOBEHUS JapBUHU3MA. [|BUKYIIIHE CHIIBI
HBOJTIOIMY BUJIOB 110 J[apBUHY (M30BITOYHOE
pa3MHOKEHUE TIPU OTPAaHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas K3MEHYUBOCTh, 00pb0a 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN

oT0OoD).

Cunreruueckas teopus sBomonuu (CTI) u eé
OCHOBHBIC ITOJIOKCHHSI.

PackpeiBaTh copepkaHue TEPMUHOB U IIOHATHMN: HBOJIIOLINS,
nepexoaHbie (GopMbl, GUIIOTEHETHYECKUE PSI/IbI, BUIBI-
SHAEMHUKH, BUJIBI-PEIIUKTHI, 3aKOH 3apPOBILIEBOIO CXOJICTBA,
OMOTeHeTHYECKHI 3aKOH, TOMOJIOTUYHBIEC U aHAJOTMYHBIC
Oprassl, pyAUMEHTapHbIE OPTaHbl, aTaBU3Mbl, CACTEMATHKA,
€CTECTBEHHBIH U MCKYCCTBEHHBIH 0TOOP.

IlepeunciaTh OCHOBHBIE 3TAIBI PA3BUTHS SBOIIOLMOHHON
TEOpUHU.

XapakTepHu30BaTh CBUJETEIILCTBA IBOJIIOLIUN:
MAJICOHTOJIOTHYECKHE, OnoreorpaduiecKkue,
HMOPHOIOrUYECKHE, CPABHUTEIbHO-aHATOMUYECKHE,
MOJIEKYJISIPHO-OMOXUMUYECKUE.

XapakTepHu30BaTh OCHOBHBIE 3BOJIIOLMOHHBIE UJIEU, KOHLIETIINN
Y TEOPHH; CPAaBHUBATH B3IJIs/IbI HA BUJ U 3BOJIOLMIO K.
Jlunnes, XK.b. Jlamapka, Y. /lapBuna.

[TpuBOANTE TPUMEPHI IEPEXOAHBIX (POPM OPTraHU3MOB,
(bUI0reHeTUYECKUX PSAIOB.

[TpuBoIUTE GOPMYIUPOBKH 3aKOHOB OMOT€HETHUECKOTO U
3apOABIILIEBOIO CXO/ICTBA.

OnenuBats Bkiaja JIMHHEs B pa3BUTHE CUCTEMATHKH U
O0O0BSACHATH MPUHLUITBEI OMHAPHON HOMEHKJIATYpBHI.
XapakTepHu30BaTh COAEP>KAHUE U 3HAYCHHE IBOJIIOLIMOHHON
koHuenmuu K. b. Jlamapka. OnieHuBaTh €CTECTBEHHO- HayYHbIE
Y COLMAIbHO-D)KOHOMUYECKHUE NMPEATIOCHUIKA BOSHUKHOBEHUS
3BOJIIOIMOHHOM Teopuu Y. /lapBuHa.

PackpsIBaTh conep:kaHue dBOMOLMOHHON Teopun Y. [lapBuHa;
CpPaBHHUBATh HEOIPEACIEHHYIO U ONPENCIEHHYI0 N3MEHUYNBOCTb,
€CTECTBEHHBII U UCKYCCTBEHHBIH 0TOOpP, PopMbI OOpHOBI 3a
CYyILIECTBOBAHUE.

OnuceIBaTh NOJIOKEHNS CUHTETUUECKON TEOPUU IBOJIIOLIUN
(CTD) u 006bACHATD €€ 3HauUeHue AJis OHMOJIOTHH.
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Bun: xpurepun n
cTpykrypa. llonyisius
KakK 3JIEeMEHTapHas
eAHUIA BUJA

(24)

MUKpO3BOTIOLIHS.
[Tonynsauus Kak eIMHULIA BUIa U SBOJTIOLUU.

PackpriBath conep:kaHue TEPMUHOB U TIOHATHUI:
MHUKPO3BOJIIOLHSA, BUJI, KPUTEPUH BULA, apeall, OIYJIALNs,
reHo(QOoH, MyTallM1, KOMOUHALIUK T'€HOB.

XapakTepu30BaTh BUJ KAK OCHOBHYIO CHCTEMATHYECKYIO
€IMHUILY U LEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.

Beinenars kpurepuu Buaa (Mopdonorudeckuid,
(hU3HOTIOTHYECKHUH, OMOXMMUYECKU, TCHETHICCKHUH,
HKOJIOTUYECKUH, reorpaduuecKuii) 1 MPUMEHATh KPUTEPUU IS
ONMCAHNS KOHKPETHBIX BUJIOB.

XapakTepru30BaTh NOMYJIALNIO KaK CTPYKTYPHYIO €IMHHULLY BUJA
Y DBOJIIOLIUH.

OnuceiBaTh NOMYJSILIMIO 10 OCHOBHBIM [10Ka3aTENsIM: COCTaB,

CTPYKTYpa.

JIBrKyIye Cuisl
(3;meMeHTapHbIe PaKTOPHI)
sBoJioIMU. EcTecTBEHHbIN
otOop u ero GpopMslI (2 )

JBwmxymie cuibl ((hakTOphI) SBOIIOIMA BUIOB B
npupozae. MyTaiimoHHbIN IPOLIECC U
KOMOMHATHBHASI U3MEHUUBOCTb. [lonmyssiinoHHbIe
BOJIHBI U Jipeiid renoB. M3omsuus 1 MUrpanus.
EctecTBeHHbII 0TOOP — Hampasistoui GpakTop
3BOJIOIMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

PackpsIBaTh conep;xaHue TEPMUHOB U ITOHATUI:
KOMOMHATUBHAs U3MEHUYMBOCTb, MyTallU1, MyTallHUOHHBIH
nporiecc, MONYJISAIMOHHbBIE BOJIHBIL, AP reHOB, H30ISIHNS,
MUTpallU, €CTECTBEHHBIH 0TO0p, 60ph0a 3a CylecTBOBAHUE.
OnuceiBaTh MEXaHU3M JIEHCTBUS €CTECTBEHHOTO 0TOOpA.
XapakTepHu30BaTh 3JIEMEHTapHbIe (PaKTOPBI IBOJFOIUH:
MYTallMOHHBIN MpOLecC, KOMOMHATUBHAS U3MEHUYHUBOCTD,
HOMYJISLUOHHBIE BOJHBI, Ipel( TeHOB, N30JIALUSA, MUTPALIHSL.
OnuceiBaTh MEXaHU3M JIEHCTBUS €CTECTBEHHOTO 0TOOpA.
XapakTepHu30BaTh GOPMBI €CTECTBEHHOT0 0TOOpa (IBIMKYILIHH,
CTaOUITM3UPYIOLIUH, TU3PYNTUBHBIN) U CPAaBHUBATh UX MEXIY
coboil.

XapaxTtepu3oBaTb 00pp0y 3a CyIIECTBOBaHHE U CPABHUBATDH €€
BUIBI (MEXBHI0BasA, BHYTPUBHI0Bast, 60pbOa ¢
HeOIaronpusITHBIMU (PaKTOpaMu BHEIIHEH CpeJibl)
VYcTaHaB/IMBaTh MPUYNHHO-CIIEICTBEHHBIE CBS3U MEXKIY
MEXaHU3MOM U PE3yIbTaTOM JACHCTBUSI IBUKYLIUX CHJI
(911eMeHTapHBIX (PAKTOPOB) IBOJIOLIUU
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Pe3ynbraTs! 9BOIIOIMN:
MPUCTIOCOOJICHHOCTD
OpraHW3MOB U
BUI000pa3oBaHue.
HamnpaBnenus u nytu
MaKpO3BOIOLUH (2 1)

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTat
sBosroy. [lpumepsr npucnocobaeHui y
opranu3MoB. ApoMopdo3bl U HaAnOaAanTanuu. Bua
u BugoobpazoBanue. Kpurepun Buna. OCHOBHBIC
dbopmbl BU1000pa3oBaHus: Teorpaguieckoe,
IKOJIOTHYECKOE.

Makpo3BoJtronus.

®Dopmbl dBONIONHH: (pHUIIETHYECKAs, TUBEPTEeHTHAS,
KOHBEPreHTHas, MapaieibHas.

Heob6patumocTtsb 3BOIONNN.

[TpoucxoxaeHue OT HecHeIa-Tu3UPOBAHHBIX
npenkoB. [Iporpeccupyromias crienuanu3anus.
AnanTuBHas paguarys.

PackpsiBaTh conep)kaHie TEPMUHOB U TIOHATHIA:
PUCIIOCOOTICHHOCTD, TOKPOBUTEIILCTBEHHAS U
npejocTeperarolas OKpacka, MaCKMpOBKa, BHI000pa3oBaHue,
MaKpOABOJIONHS, (PUIIOTeHe3, OMOJIOTHUECKHUI ITporpece u
perpecc, apoMopdo3, HaroaaNTaIHsl, 00IIast JeTeHeparys,
aJlalITUBHASI PaIHaLusl.

OmnuceIBaTh MEXaHU3M BOSHUKHOBEHHSI TPUCIIOCOOTICHUH Y
OpTraHU3MOB.

BBISBISATE IO H300pasKeHUSAM, Ha KHUBBIX H (PUKCHPOBAHHBIX
npernaparax IpuMepbl IPUCIOCOOICHHOCTH PaCTCHUN
KMBOTHBIX K YCJIOBHUSIM CpeZIbl OOUTaHMUs, TOKA3bIBATh
OTHOCHUTEIIBHYIO IIeJIECO00Pa3HOCTh MTPUCIIOCOOTICHHIA.
XapakTepr30BaTh COCOOBI U MEXaHU3MBI BUI000Pa30BaHHUS;
OIKCHIBATh Y CPABHUBATH OCHOBHBIC (DOPMBI IKOJIOTHUECKOTO U
reorpaMuecKoro BU000pa30BaHusl.

XapakTepu30BaTh GOPMBI IBOIIOLINH.

BeIBISITE apOMOP(O3bI U HIM0ANANTANH Y PACTEHUH U
’KUBOTHBIX.

CpaBHUBaTh OMOJIOTHMUECKUN TPOrpecc U OMOIOTHYECKUI
perpecc, apoMop$03, HAH0AAANTALMIO U OOIIYIO JIereHepaIuio.
BBISBISITE B3aMMOCBSI3H MEXKAY ITYTSAMH U HAITPABICHUSIMH
HBOJIIOLIUH Y PACTCHUH 1 )KUBOTHBIX.

TEMA 8. BOSHUKHOBEHHUE U PABBUTHUE )KN3HU HA 3EMJIE (6 Y)

Ucropus xu3nu Ha 3emiie
WA METOJBI €€ N3YUYECHHUS.
['uroressl mponucxoxaeHUs
KU3HH Ha 3emie (2 9)

JloHay4yHbI€ IPEACTABICHUS O 3aPOKICHUN KU3HH.
Hayunble runoTe3sl BOSHUKHOBEHUS KU3HU HA
3emiie: abMoreHe3 U MaHCIepMusl. XUMHUYEecKas
3BOIONMS. AGUOTEHHBIN CHHTE3 OPraHUYECKUX
BEUIECTB U3 HEOPraHNYECKUX. DKCIIEPUMEHTAIILHOE
MTOATBEPKICHNE XUMUYECKON IBOJIFOLIUN.
HauanbHble 3Tanbl OMOJIOrHUECKOM YBOITIOIUH.
['unote3za PHK-Mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BOZHUKHOBEHUE IIPOTOKIETKU. [IlepBbie
KJIETKH M UX HBOJIOLMSA. POPMHUPOBAHNE OCHOBHBIX
TPYIII )KUBBIX OPIraHU3MOB.

PackpriBaTh conep:kaHue TEPMUHOB U TIOHATUIN: KPEALIMOHU3M,
abuoreHes, BUTAJIN3M, MaHCIIEpMUsl, OMOI033, KOallepBaThl,
POOUOHTHI, CAMOMOTEHE3.

XapakTepu30BaTh METO/Ibl U3yYEHUS] HICTOPUUECKOTO IPOILIOTO
3eMiH.

[lepeuncnsaTb OCHOBHBIE 3TAIbl XUMUYECKOW U OMOIOTHUECKOMN
HBOJIIOLIMH.

W3narate conepkaHue TMIIOTE3 U TEOPH BOSHUKHOBEHHUS
JKU3HU Ha 3emiie (KpealMoHU3Ma, CaMOIIPOU3BOJIBHOTO
3apo’KJeHUs (CIOHTAHHOTO0), NaHcnepmuu, runote3sl PHK-
MUDA).
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OnuceiBaTh 3kcniepuMenTsl C. Musiepa u
I'. FOpu 1o nosryuyeHuIo OpraHMuecKrx BEIIECTB U3
HEOPraHMYECKUX MyTEM aOMOTeHHOTO CUHTE3A.

OCHOBHBIE 3TaIlbI
9BOJIIOLIMU OPTraHUYECKOI0
Mupa Ha 3emJie, pa3BUTHE
KHU3HU 110 3paM U
nepuoam

(24)

Pa3Butue xu3HM Ha 3emiie 10 3pam U epruoaam.
Karapxeit. Apxelickas 1 mpOTEpO30MCKas IPHI.
[Taneo3oiickas pa u €€ nmepruoapl: KeMOPUNUCKUH,
OPJIOBUKCKHI, CHITYPUHUCKUIA, ICBOHCKHIA,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3so30iicKas 3pa U €€ Iepruoabl: TPHACOBBIM,
IOPCKHU, MEJIOBOM.

KaitHo30licKkas 3pa u €€ epuoabl: ajJecoreHOBbIN,
HEOT€HOBBIN, AHTPOITOT€HOBBIM.
XapakTepruCTHKA KIUMAaTa U re0JIOrHYeCKUX
MIPOLIECCOB.

OCHOBHBIE 3Tarbl YIBOJTIOIUNA PACTUTEIHHOTO U
YKUBOTHOT'O MUpa. ApoMop(o3bl y pacTeHuit u
KUBOTHBIX. [losiBIeHUE, paclBET U BEBIMUPAHHE
TPYIII XKUBBIX OPTAaHU3MOB.

PackpsIBaTh conep:kaHre TEPMUHOB U MTOHSATUIA: 30H, 3pa,
nepuoi, apoMop(ho3bl, HINOATANTALIUH.

3HaTh OCIIE0BATEIBLHOCTh S0HOB: KaTapXxeil, apxew,
MPOTEPO30H, PaHepO30ii; Ip: apXeicKas, MpoTepo30icKas,
ajaeo30icKas, Me3030icKasi, KaltHO30MCKast; IEPUOJIOB:
KeMOpHUHCKUH, OPAOBUKCKHUH, CHITYPUMCKUHN, T€BOHCKUH,
KaMEHHOYTOJIbHBIM, IEPMCKUM, TPUACOBBIN, IOPCKU, METIOBOI,
I1aJIEOT€HOBBIN U HEOTE€HOBBIM, AHTPOIIOT€HOBBIN.
XapakTepu30BaTh OCHOBHBIE COOBITUS B Pa3BUTHHI
OpraHMYECcKOro MHUpa IO 3paM U NepuoaaM reoJoru4ecKon
HCTOPUM; 3TAIBI PA3BUTHS PACTUTEIBHOTO U )KUBOTHOI'O MHpA.
Bbiaensate rnaBHble apoMOp(O3bl y pACTEHUN U )KUBOTHBIX.
CpaBHUBaTh MKy COO0M MpeaCTaBUTENEH CHCTEeMaTHYECKIX
TPYII OPTaHU3MOB, BBISIBIISITH YEPTHI YCIOKHEHUS U
IPUCIIOCOOTIEHHOCTH K YCIOBUSAM KU3HHU.

DBOJIIOLMS YeTIOBEKa
(aHTpOTIOTEHE3).
JIBroKyIme CUIIbl
(dakTOpsI) aHTpOIIOTEHE3A
(29)

OBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTHS KaK HayKa.
Pa3BuTHe npeacraBieHui 0 TPOUCXOKICHUI
YyesioBeKa. MeTo/ bl U3yueHHs aHTPOIIOTeHEe3a.
Cxo/CcTBa M pa3IMyuUs Y€I0BEKa U KUBOTHBIX.
CucreMaTH4ecKoe IOJ0KESHUE YSI0BEKa.
JBwxymue cuitbl (pakTopsl) aHTPOIIOTEHE3A.
HacnencrBenHas M3MEHUYMBOCTh U €CTCCTBCHHBIN
ot6op. OOmecTBeHHBIN 00pa3 KU3HU, H3TOTOBJICHUE
opyAuil TpyAa, MBIIIUIEHHUE, PEYb.

PackpbIBaTh cosiepkaHie TEPMUHOB U MOHATUN: aHTPOIOJIOTHS,
aHTpONOreHe3, uenosek pazymuslii (Homo sapiens),
IPSIMOXO0’KJICHHE, BTOpasi CUTHAJIbHAS CUCTEMa, (aKTOpBbI
aHTPOIIOTeHEe3a, TPYIIIOBOE COTPYIHUIECTBO, peUb, OPyIUIHAS
JeSITebHOCTD, OTUMOP(U3M.

XapakTepu30BaTh JBUKYIINE CUIIBI ((AKTOPHI) aHTPOIIOTeHE3a:
OuoJIorNYecKre U COlMaIbHbIe, CPABHUBATH UX MEXKYy COOOM.
Hepe‘II/ICHHTB 3aa4i aHTPOIIOJIOIruHr, 3Tallbl CTAHOBJICHHUA U
Pa3BUTHS IPEJCTABICHUIA O MMPOUCXOXKICHUN YEIOBEKa.
H3narate 0CHOBHBIE TOT0KEHUS TECOpHUU

Y. JlapBrHa, KPUTHYECKU OLIEHUBATh HEHAYUYHYIO HH()OPMAIIHIO
0 IPOMCXOXKICHUH YETIOBEKa.

3HaTh cucTeMaTudeckoe rnouoxxkenue sujga Homo sapiens,
MEPEYHCISITh €ro MOp(oIIOro-aHaTOMUYECKHE IPU3HAKU
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Pa3HOTO YpOBHS (THII, KJIACC, OTPS U Ap.).
YcranaBiuBaTh YEPTHI CXOJCTBA U PA3JIUYU YEIOBEKA U
JKMBOTHBIX.

OOBSCHATD U OLICHWBATH 3HAYCHHUE HAYYHBIX 3HAHUH O
MPOUCXO0XKICHUH YeJIOBEKA /I IOHUMAaHUS MECTa U POJIU
YyeJ0BeKa B IIPUPOJIE.

TEMA 9. COOBHIECTBA U

IKOJIOI'NMYECKUE CUCTEMBI (6 1)

DKOCHUCTEMBI U
3aKOHOMEPHOCTH HX
cyuiecTBoBaHUs (2 1)

Dkonoruyeckue cucreMsl (3kocucteMsbl). [lonstue

00 ’KOCHCTeMEe U OHOTEOIEHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTBI YKOCHUCTEMBI:
HNPOIYLEHTEI, KOHCYMEHTBI, pENYLIEHTEI.
KpyroBopoT BellecTB 1 MOTOK 3HEPTUU B
skocucreMe. Tpoduueckue (MuIIEeBbIC) yPOBHU
sKkocucTemsbl. [IumeBbie nenu u cetu. OCHOBHbBIE
MOKA3aTe M SKOCUCTEMBI: OoMacca, PO TyKITHsI.
DKOJOTUYECKHE MUPaAMUJIbL: TPOAYKIIUH,
YHUCIICHHOCTH, OoMacchl. CBOMCTBA YKOCHCTEM:
YCTOHYMBOCTD, CAMOPETYJISIIIHSI, Pa3BUTHE.
Cyxkueccusi.

PackpbIBaTh conepkaHre TEPMUHOB U TIOHSTHIA: SKOCUCTEMA,
OMOreoLEeH03, IPOIYLIEHTbI, KOHCYMEHTHI, pEAYLEHTHI,
TpoUUeCKHUe YPOBHHU, MMUIIEBAs IETTb U CETh, YKOJIOTHYECKHE
MUPaMHJIBI, OoMacca, IPOTYKIUS, CYKIIECCHSI.
XapakTepu30BaTh CBOMCTBA YKOCHCTEMBI (€€ CIIOCOOHOCTh K
JUTHTETILHOMY CaMOTIOIICPIKAaHUIO, OTHOCUTEIILHO 3aMKHYThIH
KPYrOBOPOT BEIIECTB, HEOOXOMMOCTD ITOTOKA SHEPTHH ).
CpaBHI/IBaTI) HaCT6I/IHIHI)Ie N OCTPUTHBIC MMIICBBIC LCIIN,
TpO(UYECKHUE YPOBHU IKOCHCTEMBI.

Paznmuuarts nUupaMuJabl IPOAYKIUHW, MUPAMUIbI YUCICHHOCTH U
MUPaMUJIbI OMOMACCHI.

CocTaBisITh ICINUu U CETHU ITUTAHUA.

[lepeuncnaTh CBONCTBA YKOCUCTEM: YCTONYHUBOCTD,
CaMOPETYJISIHS, pa3BUTHE (CYKIIECCHs).

OnuceiBaTh MEXaHU3M MOICPKAHUS PAaBHOBECHSI B
HKOCHUCTEMAX.

XapakTepu30BaTh CYKIECCHH, BBISBISATH MPUYUHBI U 00IIIHe
3aKOHOMEPHOCTH CMEHBI SKOCHCTEM.

IIpupoaHbIE SKOCUCTEMBI.
AHTpONIOT€HHBIE
9KOCUCTEMBI (2 1)

ITpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI PEK U 03ED.

DKocHucTeEMa XBOMHOIO WIN IMUPOKOJIMCTBEHHOT'O
aeca.

AHTpOHOFeHHBIe OKOCHCTEMBI. AFpOBKOCI/ICTeMBI.
Ypboskocuctemsl. bruonoruueckoe u
XO03sIMCTBEHHOE 3HAUCHHE arpOIKOCUCTEM U
ypOOIKOCUCTEM.

bropasznoobpasue kak pakTop yCTOMIMBOCTH

PackpeiBath copepkaHne TEPMUHOB U TIOHATHIA: BOJIHBIC
AKOCHUCTEMBI, OMOT€OIIEHO3bI, (PUTOTIAHKTOH, 300TJIAHKTOH,
OEHTOC, TYyMYC, aHTPOIIOT€HHAsl PKOCHCTEMa, arpOdKOCUCTEMA,
ypOoskocucTemMa, bnopazHooOpasue.

[TpuBOIUTE MPUMEPHI IPUPOTHBIX IKOCHCTEM CBOEH MECTHOCTH.
CpaBHI/IBaTB HAa3€MHBIC 1 BOAHBIC DKOCUCTEMBI; OPraHU3MBEI,
oOpa3yrornire pa3Hbie TPohUIECKue YPOBHH.

XapakTepru30BaTh arpOdIKOCUCTEMBI U YPOOIKOCUCTEMBI,
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skocucreM. CoxpaneHne OMOIOrnIecKOro
pa3zHooOpa3us Ha 3emiie.

0COOEHHOCTH MX CYILECTBOBAHUS.

IIpuBOAUTE IPUMEPHI AHTPOIIOI€HHBIX IKOCUCTEM CBOEH
MECTHOCTH, OIIUCBHIBATH UX BUJ0OBOM COCTAaB U CTPYKTYPY.
CpaBHUBATb COCTaB U CTPYKTYPY IPUPOAHBIX SKOCUCTEM U
arpo’KOCHUCTEM, arpOIKOCUCTEM U YPOOIKOCUCTEM

buocdepa — rnobanpHas
IKOCHCTEMA 3eMJTH.
3aKOHOMEPHOCTH
CYLIECTBOBaHMs OUOC(epbl
(29)

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panmuisi,
COCTaB ¥ CTPYKTYypa Onocdepsl. )KuBoe BemiecTBo U
ero gynkiuu. OcoGeHHOCTH OHOChephl Kak
r1100aTbHOI 9KOCUCTEMBI.

JluHaMHYeCcKOe paBHOBECUE U 0OpaTHasl CBS3b B
ouocdepe.

KpyroBopoThI BelecTB 1 OMOr€OXUMHUYCCKHE
LIMKJIBI DJIEMEHTOB (yIJieposa, a30Ta). 30HaIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

PackpbIBaTh conepkaHne TSpPMUHOB U MIOHATHIA: Ouocdepa,
’KMBOE BELIECTBO, TUHAMUYECKOE PaBHOBECHUE.

OnenuBats Bkiaa B. . BepHajackoro B co3ianue yueHus o
ouocdepe.

XapakTepHu30BaTh COCTaB OMochepbl, HYHKIHH KHUBOTO
BelecTBa Ouocdepsl U onpenessaTh (Ha KapTe) 00IacTH ero
HauOOJIBIIEr0 PacpoOCTPaHEHHUSL.

[TpuBOANTE MpUMEPHI NPOSIBIEHUS (PYHKIUI )KUBOTO BEIIECTBA
onocdepsl, ONOTCOXMMHYIECKOHN IEATEIIEHOCTH YEIOBEKA.
[Tepeuncnarh ocobeHHOCTH OMOChephl KaK III00ATBHOM
HKOCUCTEMBI 3EMIIH.

PackpbIBaTh cosiepkaHue TEPMUHOB U MOHATHUH: 1IETIOCTHOCTh
o6unocdepbl, KpyroBOPOT BEUIECTB, OMOT€OXUMHYECKUE ITUKITBI
3JIEMEHTOB, 30HAIBHOCTb OMOC(Ephl, OUOMBI.

OmnwuchIBaTh KPYroBOPOT BEIIECTB, OMOTEOXMMUYECKHIE ITUKITBI
a3oTa M yriepoja B 6uocgepe.

OOBACHATH MPUUNHY 30HATBHOCTU OHOCGEPHI.

[TepeuncasaTh U XapaKTepU30BaTh OCHOBHbIE OMOMBI CYIIH
3emiu.
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