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Pabouass mporpamma ydeOHOTO mpeaMeTa pa3paboTaHa B COOTBETCTBHU C TpeOoaHmsamMu dDemepansbHOTO
TOCYJAapCTBEHHOTO  00pa30BaTelIbHOTO  CTaHIApTa CpemHero MpoeCCHOHANBHOTO  00pa30BaHHs IO
crnermansHOocTH  09.02.07 HubDOpMammoHHBIE CHCTEMBI W TporpammupoBanue ([Ipmkaz MwuHHCTEpCcTBa
obOpazoBannsa u Hayku P® ot 09.12.2016 No 1547 «OO0 yrtBepxkaeHmn (enepaabHOrO TOCYAapCTBEHHOTO
00pa30BaTeabHOrO CTaHAApTa CpeaHero mnpodeccHoHaabHOro obpa3oBaHus 1o croernuansHoctd 09.02.07
HNudopMalimoHHble CHCTEMBI M IPOrpaMMHPOBaHKE»), DenepalbHOTO TOCYJapCTBEHHOTO0 00pa30BaTEILHOTO
cTaHmapra cpenHero obmiero oopaszosanus (IIpuka3z MunucrepcTBa oOpazoBanus u Hayku P® ot 17.05.2012
Ne 413 «O0 yrBepxaeHun (efepaibHOTO TOCYJapCTBEHHOIO0 00pa30BaTEIBLHOTO CTAaHAAapTa CPEIHEr0 OOIIETOo
o0Opa3oBaHus»), HA OCHOBE (elepanbHON 00pa30BaTEIBHON MPOrpaMMBl CPEAHETo O00Imero oOpa3oBaHUs
(TTIpuxa3z MunucrepctBa mpocBemnenuss Poccuiickoit ®Demepanuu or 23 mosOps 2022 1. Ne 1014 «O6
yTBepXkAeHUN (hefepanbHOil 00pa30BaTENBHON MPOTPaMMbI CPEIHETO O0IIero 00pa3oBaHus») U (deaepatbHOI
00pa3oBaTeIbHON MPOTPaMMEI 10 ydeOHOMY TpeameTy buomorus.

Opranuzanusa-pazpadoruuk: @OI'BOY BO «CI'Y wumenn H.I'. Yepnsimesckoro» Komnemxk
paguosnexkrponuku umenu [1.H. 6moukoBa

Pazpaborunk: T'axpamanoB C.I'. — mpenonaBarens Komnemka paguodIeKTpOHUKH HMEHU
I1. H. SI6noukoBa
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[Tpumepnass paGouast mporpamMMa cpegHero oOmero oOpa3oBaHus mo Ouojoruu (O6a30BbIH
YPOBEHb) cocTaBieHa Ha ocHOBe DenepanbHoro 3aKkoHa ot 29.12.2012 Ne 273-D3 «O06 obpa3oBaHuu B
Poccwiickoit ®enepanuny», OenepanbHOr0 roCy1apcCTBEHHOTO0 00pa30BaTEIHLHOTO CTaHIAPTa CPEITHETO
obmero obpazopanust (GI'OC COO), Konnenuuu npenogaBaHus yueOHOro npenMera «buonorus» u
OCHOBHBIX I10JIOKeHUH 1 IprMepHOI TporpaMmbl BOCIIMTAHMUS.

HOACHUTEJBHAA3SAIINCKA

[Ipu pa3zpaboTke JaHHOW MPOrpaMMbl TEOPETUUYECKYI0 OCHOBY JUISl OINpPEAENCHHUS MOIXOIO0B K
(GbopMHpOBaHHIO COJEpKAaHUSA Y4eOHOro mpeamera «bBHOJOTHS» COCTaBUIM: KOHIENTYaJbHBIE
nosioxkeHus CrtaHaapTa O B3aUMOOOYCJIOBIEHHOCTU IIeJieH, CoJep>KaHus, pe3yJbTaToB OOydYeHHUS U
TpeOOBaHUI K YpPOBHIO OOYYCHHsS CTYACHTOB IEPBOrO Kypca, TOJOXKEHUs 00 OoOmuX Mensx u
MPUHIIMIAX, XapaKTepusyrmux coBpemeHHoe coctosgHue cuctembl GI'OC COO B Poccuiickoit
denepanyn, a TakKe MOJIOKEHUA O crenuduke Ononoruu, e€ 3HAYCHUN B TIO3HAHUH JKUBOU MPUPOJIBI
u obecliedeHHH CYIIECTBOBAaHHUS 4YesoBedeckoro oOmiectBa. COrIacHO Ha3BaHHBIM IOJIOKEHHUSIM
OTIpeJIeNIeHbI OCHOBHBIE (DYHKITH ITPOTPaMMBI B €€ CTPYKTYpa.

[IporpamMma na€r mnpeacraBieHHEe O WeNsIX, 00 OOmIel cTparerud OOy4YeHHs, BOCIUTAHUS H
pa3BUTHs OOYYAIONIMXCS CPEACTBaMU ydeOHOTo mpeamera «buonorusy»; ompenenser o0s3aTebHOe
MPEeIMETHOE COJEp)KAHUE, €r0 CTPYKTYpPY, paclpeielieHHe Mo paszjaenam/TeMaM, PeKOMEHIYEeMYIO
MOCJIeIOBATEIPHOCTh ~ M3Y4eHHUs  y4yeOHOro marepuana ¢ y4€ToM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKKM 00pa30oBaTEeNbHOTO TPOIlEcca, BO3PACTHBIX OCOOEHHOCTEH
oOyvaromuxcs. B mporpamme Tarxke y4HTHIBAIOTCS TpeOOBaHUS K IUTAHUPYEMBIM JIMYHOCTHBIM,
METanpeaIMETHBIM M MPEAMETHBIM pe3yibTaraM oOydeHUuss B (OPMUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENLHON AEATEIbHOCTH/y4eOHBIX IEHCTBUI 00YyJaIONIMXCS 10 OCBOCHUIO COJCPKAHUS
Ouooruueckoro oopazoBaHusl.

B mporpamme yuebHOro mnpeamera «buosorus» (06a30Bblii ypOBEHB) pealM30BaH IPUHIMII
MIPEEMCTBEHHOCTH B M3Y4YE€HUHU OMOJIOrHHM, Onarojaps ueMy B HEl MpOoCMaTpUBAETCs HANpaBIEHHOCTh
Ha pa3BUTHE 3HAHWM, CBSA3aHHBIX C (OPMHUPOBAHHUEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
LIEHHOCTHBIX OPHEHTALMN JINYHOCTH, SKOJIOTMYECKOTO MBIIUIEHUS, IPEACTaBICHUM O 310pOBOM
o0Opase XM3HU M OEpeKHBIM OTHOIICHHEM K OKpYyXKaromied mpupoaHoit cpexe. [losromy Hapsgy c
U3yuyeHHeM 00IeONOIOTHYECKUX TEOPUH, a TaK)Ke 3HAHUN O CTPOEHUM JKUBBIX CUCTEM Pa3HOIO paHra
U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIIMX B HHUX IMPOILIECCOB, B IPOrpaMMe YAEJIE€HO BHUMAaHHE
WCIIOJIb30BAHUIO TIOJyYEHHBIX 3HAHWM B IMOBCEIHEBHOM XM3HUW Ul PEIICHUS NPUKIAIHBIX 3a]a4, B
TOM 4Yucie: Npo(UIAKTUKUA HACIEJACTBEHHBIX 3a00JI€BaHUN 4YEIOBEKa, MEINKO-TeHETHUYECKOTo
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI SKOJOTMYECKH LIEIecO00pa3HOro TIOBEIEHUs B OKpYXKarolen
IIPUPOJHON Cpelle, aHalIu3a BIUSHUA XO3AWCTBEHHOW [EATEIbHOCTH 4YEJIOBEKAa HA COCTOSHHE
IIPUPOJHBIX U HCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHE BHUMAaHMs K NPUKIATHONW HAIpPaBIEHHOCTU
ydueOHoro mpeaMera «buojorus» TPOIUKTOBAHO HEOOXOIUMOCTHIO OOECIEUEHUs YCIOBHM Jis
pelieHust OAHOM M3 aKTYalbHBIX 3ajlad IIKOJBHOTO OWOJIOTHUECKOro o00pa3oBaHus, KOTOpas
npenmnosaraer (GOpPMHUPOBaHHE Yy OOy4aroOUIMXCs CHOCOOHOCTH aJanTUpPOBAThCSl K W3MEHEHUSIM
JUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUpA.

JlanHasi mporpamMma SIBJISIETCS OPHUEHTUPOM JUIsl COCTaBJIEHHS pabO4YMX MpOorpaMm, aBTOPbI
KOTOPBIX MOTYT MPENJIOKHUTh CBOM BapUaHT MOCIIEAOBATEIbHOCTH U3YUEHHSI U CTPYKTYphl Y4eOHOTrO
MaTepuaia, CBO€ BHUJEHUE MyTel (hopMupoBaHMs y 00y4arOIIMUXCS MPEAMETHBIX 3HAHUH, YMEHUH U
CIOCO0O0B Y4eOHON JesITeIbHOCTH, a TAaKKe METOJAMYECKUX PELICHUH 3ajjau BOCIIUTAHHS M Pa3BUTHUS
cpeacTBamMu yueOHoOro npeamera «buonorusy.

OBILIAS XAPAKTEPUCTUKA YYEBHOT' O IPEJIMETA «bUOJIOT' U5

Y4eOuslii npeamer «buonorus» B cpeHeM 00111eM 3aHUMaeT BakHOe MecTo. OH obecrieunBaeT
dhopmupoBaHue y 00yJarONIUXCsl MPEICTABICHUN O HAYYHOM KapTHUHE MHpPA; pacIIupseT u 0000maer
3HAHUA O KUBOU npupozae, €€ OTIMYHUTEIBHBIX MMPpU3HAKaxX — ypOBHeBOﬁ OpraHu3al U 3BOJIIOLUH,
CO3/1aéT YCIOBUSA MJISi: MO3HAHUA 3aKOHOB >KMBOW MPUPOIBL, ¢popmuposanus GHYHKIUOHATIHHOU



TPaMOTHOCTH, HABbIKO8 3I0POBOTO W 0Oe30MacHOro obpasza KU3HU, SKOJOTUYECKOTO MBIIICHHS,
LIEHHOCTHOTO OTHOLIEHUS K )KUBOW MTPUPOJIE U YETOBEKY.

Bonbmoe 3HaueHwe y4yeOHBId mnpeaMeT «buonorus» HMMeeT TakkKe I peIIeHUs
BOCHHUTATENbHBIX M pa3BUBAIOIIMX 3a7ad CpegHero obmero o0Opa3oBaHUs, COLHAIN3ALIH
oOyuatomuxcs. M3yuenue Ononoruu odecrneunBaeT yCiaoBus st (OPMUPOBAHUS UHTEICKTYaIbHBIX,
KOMMYHHMKAIIMOHHBIX ¥ HH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYIbTYpbI, CIOCOOCTBYET
WHTETpanui OWOJIOTMUECKUX 3HAHUN C TMPEACTABICHUSMU U3 JPYTHX YUEOHBIX TPEIMETOB, B
YaCTHOCTH, (PU3UKU, XMMHUU U reorpaduu. HazpaHHble MOJOXKEHUS O TMpeAHA3HAUYEHUU Y4eOHOro
npenMera «buonorus» COCTaBUIM OCHOBY I ONpEACNiCHUs TMOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHUIO €r0 COAECPKAHUS, IPEACTABICHHOIO B JAHHOU IporpamMmMe.

Ot6op conmepkanus ydeOHOrO Tmpenmera «buonorus» Ha 06a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUN KYJIbTYPOCOOOPAa3HOrO0 MOJXO0Ja, B COOTBETCTBUU C KOTOPHIM OOYyYarOLIUecs JOJIKHBI
OCBOUTH 3HAHHMSI W yMEHHS, 3Ha4YUMbIe s (OpMHUpOBaHUS OOIIEH KYJIBTYpPHI, ONPEACISIONINE
aJIeckBaTHOE TIOBEJIEHHWE 4YeJOBeKa B OKpYXKalollel MpUPOJHOM cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHON KU3HH M TMPAKTHUYECKOM neaTrenbHOCTH. Oco0oe MecTo B JTOM CHUCTEME 3HaHUM
3aHMMAIOT 3JIEMEHTHI COJEP)KAHUs, KOTOPbIE CIIy>KaT OCHOBOH st (hOpMUPOBAHUSI MPEACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa M LEHHOCTHBIX OPHEHTAIMSAX JUYHOCTH,
CHOCOOCTBYIONINX I'YMaHU3alUK OHOJIOTHYECKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHUE COAEPKAHUS yueOHOTO MaTepualia B IPOrpaMMe OCYIIECTBICHO C YUETOM
MPUOPUTETHOTO 3HAYEHHUS 3HAHUKW 00 OTIMYUTENbHBIX OCOOCHHOCTSIX J>KMBOM MpPHUPONBI, O €&
YPOBHEBOI OpraHU3aIlMy U 3BOJIONHMH. B COOTBETCTBUM C A3THUM B CTPYKType y4eOHOro mpeamMera
«buonorus» BbIACIEHBl CIEAYIOIIME COJAEpXkKaTelbHble JHHUM: «buonorus kak Hayka. MeTojsl
Hay4YHOro mo3HaHusA», «KieTka kak Owuosjormyeckas cuctema», «OpraHu3Mm Kak OHOJIOTHYEcKas
cucrema», «CucrtemMa U MHOrooOpasue OpraHMYECKOro MHpay, «IBOJIOLMS KUBOW MPUPOJIBIY,
«IKOCHUCTEMBI ¥ IPUCYIITUE UM 3aKOHOMEPHOCTH.

HNEJN U3YYEHUSA YYEBHOI'O ITPE/IMETA «bUOJIOT'US»

[lens wm3ydenus: yueOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00yJaroIUMUCS 3HAHUSMUA O CTPYKTYPHO-(PYHKIIMOHAJIBHON OpPraHU3allMH >KUBBIX CHCTEM Pa3HOTO
paHra ¥ MpuoOpeTeHHEe YMEHUN UCIIONB30BaTh ATH 3HAHUS I TPAMOTHBIX JICHCTBHI B OTHOIICHUU
00BEKTOB KUBOI MPUPOJIBI U PEIICHUS PA3TMUHBIX KHU3HECHHBIX MPOOJIEM.

JlocTiokeHWe Tenmu H3ydeHus ydeOHoro mpenMera «buonorus» Ha 0a30BOM ypOBHE
obecreynBaeTcs pelieHueM CIeIyIONUX 3a/1au:

— OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbl 3HAHHWHA O OMOJOTMUYECKHX TCOPHSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTE3axX, MPpaBHIaX, CIyKaIluX OCHOBOW i (OPMHUPOBAHUS TPEACTABICHUN O
€CTECTBEHHO-HAYYHOW KapTHHE MHUPA; O METOJaX HAYYHOTO IMO3HAHHS, CTPOCHUHU, MHOTO0Opa3suu U
OCOOEHHOCTSIX KHBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allMH; BBIIAIONIMXCSA OTKPBITHSAX U
COBPEMEHHBIX MCCIIC/IOBAHUSAX B OMOJIOTHH;

- (¢opmupoBaHre y OOYyYAIOMIMXCS IMO3HABATEIbHBIX, HHTEUICKTYAIbHBIX M TBOPYECKHX
CIOCOOHOCTEH B MpOIlecCe aHaK3a TaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISJIOB, UACH U
MOJIXO/I0B K U3YUCHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpPTraHU3AIMH;

— CTaHOBJICHHE Yy OOY4YaroUmUXCs OOIIEH KyIbTyphl, (YHKIIMOHAIHLHONW TPAMOTHOCTHU, Pa3BUTHE
YMEHUN OOBSICHATH W OLEHUBATHh SIBIICHHS OKPYXKAIOIIEr0 MHpa >KUBOM MPHUPOJbI Ha OCHOBAHHHU
3HAHU U OIBITA, MOJYUYCHHBIX [TPH U3YUECHUH OHOJIOTHH;

- (dopmupoBaHHe y 00y4arOINUXCsS YMEHUH WUTFOCTPUPOBATH 3HAYCHHE OMOIOTHYECKUX 3HAHUI
B TMPAKTHYECKOW JEATEIILHOCTH YEJOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH W
arpoOMOTEXHOJIOTHIA;

- BOCINHTaHHE YOCXKAEHHOCTH B BO3MOXKHOCTU TIO3HAHHUS YEJIIOBEKOM JKHBOW MPUPOJIbI,
HEOOXOAUMOCTH OEpPEKHOTO OTHOIIEHHS K HEH, COOJIOACHHS STHUYECKHX HOPM MpPH IMPOBEIACHUHU
OHOJIOTMYECKUX HUCCIACAOBAHMIA;

- OCO3HAHHWE IEHHOCTH OHOJOTMYCCKUX B3HAHWUN JJIS TIOBBIIICHHUS YPOBHS OSKOJIOTHYECKOMN
KYJIBTYPBI, ISl POPMUPOBAHUS HAYUHOTO MUPOBO33PCHUS;

4



- TpUMEHEHHE NPUOOPETEHHBIX 3HAHMM W YMEHMH B TIOBCEIHEBHOW JKHU3HU JJIS OICHKH
MOCJIEJICTBUM CBOEH 1EATEIbHOCTH [0 OTHOILIEHMIO K OKpYXarollel cpele, COOCTBEHHOMY 3/10pOBbIO;
o0ocHOBaHHKE U cOOII0IEHUE Mep MPODUITAKTUKY 3a00I€BaHUH.

MECTO YYEBHOI'O IPEJMETA «BUOJIOI'USI» B YYHEBHOM IIJIAHE

B cucreme ®I'OC COO «buonorusy, nzydaemas Ha 6a30BOM ypOBHE, SIBJISICTCS 00s3aTCIIbHBIM
y4eOHBIM TPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOHN oOpazoBaTenbHON oOnactu «EcTecTBeHHBIE
Hayku». JlaHHas nmporpaMmMa npeaycMaTpuBaeT u3ydyeHue Ouosoruu Ha 6a30BOM ypoBHE B 00BEME 48
YacoB 3a roJi 00y4YeHHsI.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O IIPEJMETA «BHOJIOTI USI»
HA YPOBHE CPEJIHEI'O OBIIIET'O OFPA3OBAHUSA (FA3OBBII YPOBEHD)

OcBoenune yueOHoro mnpeamera «buonorus» Ha ypoBHE cpeaHero oOmero ooOpa3oBaHUs
(0a30BBIi ypOBEHb) JIOJDKHO 00€CHeUnBaTh JOCTHIKEHHE CIEAYIOIINUX IMYHOCTHBIX, METAIPEAMETHBIX
U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3YJIBTATOB OCBOCHMs IpeaMera «bHOnorus» BBIIEICHBI
CIIEAYIOIINE COCTABIIAIOLIUE: OCO3HAHUEe OOYYAIOUIMMHUCA POCCUHUCKOM Ipa)IaHCKOW HAECHTUYHOCTH
— TFOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTUA U CaMO-OIPEACIICHUIO; Haludue MOmMueayuu K
00y4eHHI0 OMOJIOTHHM; yeleHanpasieHHoe paseumiue BHYTPEHHUX YOEXIEHUH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEN M MUCTOPUYECKUX TPATULUI pa3BUTUSL OMOJIOTUYECKOTO 3HAHUS; 20MOBHOCHb U
cnocobnocms 00YUAIOIIMXCS PYKOBOJCTBOBATHCSI B CBOCH AEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, NPUCYIIUMH CHCTEME OHOJIOTHYECKOTO O0Opa30BaHMS; HAIWYHE HKOJIOTHYECKOTO
npagoco3Hanusl, ChocoOHOoCcmu CTaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS IpeaMeTa «bHoIorusy) 10CTUraroTcsl B €IMHCTBE Y4eOHOM
U BOCIUTATEIbHOM  JCATEIBHOCTH B COOTBETCTBHM C  TPAJUUUOHHBIMM  POCCUHCKUMH
COLIMOKYJIbTYPHBIMHA, HCTOPUYECKMMH M JIYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATBIMU B
o0lIecTBe NpaBWIaAMH M HOPMaMH TIOBEJEHMS M CIIOCOOCTBYIOT IIpolleccaM CaMOIO3HaHUS,
CaMOBOCIIMTaHUS M CAMOpPA3BUTHUSA, Pa3BUTHS BHYTPEHHEH IIO3WLMM JIMYHOCTH, NAaTPUOTU3MA,
YBaXEHUS K 3aKOHY U IIPaBOIOPAJKY, YEIOBEKY Tpylda M CTapuieMy IOKOJICHHUIO, B3aUMHOIO
YBaXXEHMsI, OEPEXKHOT0 OTHOLIEHHUS K KYJbTYpPHOMY HAcCJIEIUI0 M TPAAULMSIM MHOTOHAI[MOHAJIHHOIO
Hapona Poccutickoii denepanuu, NpUpoae U OKPYKAIOLIEH cpene.

JIn4HOCTHBIE PpE3yNbTAaThl OCBOEHMSI Yy4eOHOro mnpeamera «buONIOTHS» JOIKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHUEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEXKIACHUH,
COOTBETCTBYIOLINX TPaJAULHUOHHBIM IIEHHOCTSIM POCCHICKOro OOILIECTBA, pacIIMpEeHHE >KU3HEHHOTO
ONBITa M ONBITA ACSATEIBHOCTH B IPOLECCE peaJu3ali OCHOBHBIX HAIPABJIICHWM BOCIHTATEIBHON
JEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

I'pasicoanckoe eocnumanue:

—  c(hOpMHPOBAHHOCTh TPAKAAHCKOHN MO3UIMK 00YYaIOIIErocss KaK aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUIICKOr0 0011eCTBa;

— OCO3HaHHE CBOMX KOHCTUTYLHMOHHBIX TIpaB U OOS3aHHOCTEH, yBaXKEHHE 3aKOHA U
MIPaBONOPSIKA;

— TOTOBHOCTb K COBMECTHOH TBOPUYECKOW JEATENBbHOCTH MPU CO3/IaHUHM YYEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MO3HABATENIbHbIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

— CHOCOOHOCTH OIpPENENATh COOCTBEHHYIO MO3UIMIO 10 OTHOILICHUIO K SIBICHUSIM COBPEMEHHOMN
’)KU3HU U OOBICHSTE €€;

— yYMEHHE YYUTHIBaTh B CBOMX ACUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJIEHCTBUS
JOJeH ¢ pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COI[UAJIBHBIM TOJI0KEHHEM;

— TOTOBHOCTb K COTPYIHHYECTBY B IIPOIECCE COBMECTHOTO BBIMOJHEHUS y4eOHBIX,
MIO3HABATENbHBIX M MCCIEAOBATENbCKUX 3a7a4, yBa)KUTEIbHOE OTHOIIEHUWE K MHEHHIO ONIIOHEHTOB
pu 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIIOTHYECKOTO COJIEPKAHMS;



— TOTOBHOCTb K T'YMaHUTApHOHN U BOJIOHTEPCKOM NEATEIBHOCTH.
Ilampuomuueckoe éocnumanue:

- c(hopMHPOBAaHHOCTH POCCHIICKOW TPaKIAaHCKON HICHTHYHOCTH, MATPHOTHU3MA, YBAXKCHHUS K
CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTH Iepea PoaMHON, ropIocTH 3a CBOM Kpal, cBorO Ponuny,
CBOM f3BIK U KYJIbTYPY, IPOIIJIOE U HACTOSALIEE MHOTOHAI[MOHAIbHOTO Hapoaa Poccuy;

— I1IEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIECIHUI0 M NaMATHHUKAM IPHUPOABL; JOCTHKEHUSIM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

— CIIOCOOHOCTH OIICHMBATh BKJIAJl POCCHUICKUX YYEHBIX B CTAHOBJIGHHWE M pa3BUTHE OHOJIOTHUH,
IIOHMMAaHHUE 3HAYEHUsI OMOJIOTUYU B [TO3HAHUU 3aKOHOB IIPUPOJIbI, B )KM3HHU YEJIOBEKA U COBPEMEHHOIO
00I11eCTBa;

- wuaelHas yOexxIEHHOCTb, TOTOBHOCTD K CITy)KeHHIO OTEYEeCTBY H €ro 3alluTe, OTBETCTBEHHOCTD
3a ero cyan0y.

/lyxo6éHo-upascmeennoe 6ocnumanue:

— OCO3HAHME TYXOBHBIX LIEHHOCTEH POCCUICKOrO HApOa;

- c(hopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO IIOBE/ICHUS;

— CIIOCOOHOCTH OIICHUBATh CHUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHHe JUYHOTO BKJIaJa B IOCTPOCHHE YCTONYUBOTO Oy YILEro;

— OTBETCTBEHHOE OTHOUICHHE K CBOMM POAMUTENSIM, CO3JaHHMI0 CEMBH HA OCHOBE OCO3HAaHHOTO
MIPUHATHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU € TPAAULIMAIMU HapooB Poccum.
Icmemuueckoe eocnumanue:

— DOCTETHYECKOE OTHOILIEHUE K MHpPY, BKIIOYash ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

— TNOHMMaHHUE 3MOLMOHAIBLHOTO BO3JICHCTBUS )KMUBOU MPUPOJIbI U €€ LIEHHOCTH;

— TOTOBHOCTb K CAMOBBIPA)KEHHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMIIEHUE MPOSBIIATH KauecTBa
TBOPYECKOM JINYHOCTH.

Du3uueckozo 60cnumManuA:

— IIOHMMaHHME U peaju3alus 3[0pOBOro M Oe3onacHoro oOpasa >KM3HU (370pOBOE NMUTAHUE,
COOJII0JIEHNE TUTMEHUYECKUX MpPaBWI U HOPM, COAJIAaHCUPOBAHHBIN PEXKUM 3aHSATUM U OTIbIXa,
peryispHas (Qu3nueckas aKTUBHOCTb), OEPEXXHOro, OTBETCTBEHHOIO U KOMIIETEHTHOI'O
OTHOIIEHHUS K COOCTBEHHOMY (PU3NUYECKOMY U IICUXUYECKOMY 3/10POBbIO;

- TOHUMaHHWE IIEHHOCTH TMPaBUJl HMHIUBUAYATbHOTO W KOJJIEKTUBHOTO O€30MacHOro
MOBEJACHUS B CUTYAIUAX, YIPOKAIOLINX 3JOPOBBIO U KU3HU JIIOACH;

— OCO3HaHHE TMOCIEICTBUN U HENPUITHE BPEIHBIX MPUBBIUEK (YMOTPEOJICHHS aIKOTOJIs,
HApKOTUKOB, KYpEHUS).

Tpyooeoe éocnumanue:

— TOTOBHOCTbH K TPYJly, OCO3HaHHE LIECHHOCTH MacTEepCTBa, TPYA0JII00HE;

— TOTOBHOCTH K aKTUBHOM JI€SITEIbHOCTH TEXHOJIOTUYECKONU U COLIMAJIbHOM HAIIPaBJIECHHOCTH,
CIOCOOHOCTh MHUILIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHSTH TaKylO JIESITEIbHOCTD;

- HWHTepec K pa3iaudHbIM cdepam NpodhecCHOHAIBHOW IeATEeNTbHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIN BBIOOP OyayIei mpodeccru U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUTAHBI;

— TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHUIO U CaMOOOPA30BAHHUIO HA MPOTSIKEHUU BCeil
JKU3HHU.

IKono2uueckoe ocnumanue:

— DKOJIOTUYECKH IIeJeCO00pa3HOe OTHOIIEHUE K MPUPOJAEe KaK UCTOUHHUKY >KM3HHU Ha 3emiie,
OCHOBE €€ CyIIECTBOBaHUSI;

— TIOBBIIIEHHWE YPOBHS SKOJIOTMUYECKOM KYJbTYpbl: MNPUOOPETEHHE OIbITa IUIAHUPOBAHUS
IIOCTYIIKOB U OLICHKH UX BO3MOXKHBIX ITOCJIEACTBUHN [T OKPY’KaIOIIEH Cpebl;

— OCO3HaHHE IJI00aJIBbHOr0 XapakTepa IKOJIOTHYECKUX MTPOOIIeM U IMyTeH UX pelieHuns;

— CIIOCOOHOCTH UCITOJIB30BAaTh NMPHOOpEeTaeMble MPU U3YYSHUN OWOJIOTHU 3HAHUS M yMEHUS
NpyU pEelIeHUH MpoOJieM, CBSI3aHHBIX C PAIMOHAJIBHBIM IMPUPOJIONOIb30BaHUEM (COOII0IeHNE
MpaBWJI TIOBEJICHUS B NPUPOJAE, HAMPABICHHBIX HAa COXpPAaHEHHE PABHOBECHUS B HPKOCHUCTEMaXx,
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OXpaHy BUJIOB, SKOCHUCTEM, OHOChephl);

— QaKTHUBHOE HENpUITHUE JACHUCTBUM, NMPUHOCAIIMX BpEJ OKpY’KAIOLIEH NPUPOJHOM Cpene,
YMEHHUE IPOTrHO3UPOBATh HEOJArONpHUATHBIE SKOJIOTHYECKHUE IOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUI U NMPEOTBPAIIATD UX;

— HaJIU4YME Ppa3BUTOTO 3KOJIOTMYECKOIO MBIIUICHUS, 3KOJIOTMYECKOM KYJIBTYpbI, OIbITA
JESITeJIbHOCTH ~ 3KOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHS PYKOBOACTBOBAaTbCA HMHU B
II03HABATEIbHON, KOMMYHMKAaTHUBHOM M COLMAJIbHOM IPAaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON AEATEIBHOCTH 3KOJOIrHYE€CKON HaIpPaBJIE€HHOCTH.

Ilennocmu Hayuno2o0 nO3HaAHUA:

- ¢(hOpPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAayKM H  OOIIECTBEHHOM TMPAKTUKH, OCHOBAHHOTO Ha JHAlOre KYyJIbTYp,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

— COBEPIICHCTBOBAHMUE SI3bIKOBOM M YUTATEJILCKOM KYJIBTYPbI KaK CPEICTBAa B3aUMOCHCTBUS
MEXy JIOAbMU U IO3HAHUSI MUPA;

- TIOHMMaHHE CIenu(UKH OMOJIOTMM KaK HayKH, OCO3HaHuEe e€ poiau B (POpMHpPOBAHUH
palMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHUH LIEIIOCTHOTO MPEACTaBICHU 00 OKpYyKaKIIeM
MHUpE KakK O €JUHCTBE MPUPOJAbI, 4YEJIOBEKa U OO0lIecTBa, B IIO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHU: NpodieM COXpaHEHUsI TPUPOTHOTO PABHOBECHS;

- yOeXIEHHOCTh B 3HAYMMOCTU OWOJIOTMU Il COBPEMEHHOM LMBHIM3AIMU: OOECHEYEHUS
HOBOT'O YPOBHSI Pa3BUTHUS MEIULIMHBI; CO3JaHHSI MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pelIaTh pecypcHble MPOOIEMbl pa3BUTHs YEJIOBEUECTBA; MOMCKA IyTeH BbIXOAa U3 IJI00AJIbHBIX
AKOJIOTUYECKUX MPOOJeM U oOecreueHus mepexoia K yCTOHYUMBOMY Pa3BUTHUIO, PALIMOHATBLHOMY
HCIIOJIB30BaHUIO MPUPOIHBIX PECYPCOB B POPMHUPOBAHHUIO HOBBIX CTAaHAAPTOB JKH3HU;

— 3aMHTEPECOBAHHOCTH B IMOJIYUYEHUU OMOJIOTUYECKUX 3HAHUN B IENAX MOBBIIICHUS OOIIeH
KYJbTYpbl, €CTECTBCHHO-HAYYHOH T'PAaMOTHOCTH KaK COCTaBHOM 4YacTH (PYHKIHMOHAJIBHOU
IPaMOTHOCTH O0ydJarouuxcs, GopMUpyeMoil Ipu U3y4eHUN OUOJIOTHY;

- TIOHMMaHHE CYIIHOCTH METOJO0B IO3HAaHUs, HCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCIIOJIB30BaTh IOJyd4aeMble 3HAHUSA U aHalnu3a U OOBSICHEHHUs SIBJICHUM
OKPYXKaIOIIEro MUpa M MPOUCXOIAIIMX B HEM M3MEHEHMI; yMEHHE JelaTb OO0OCHOBAaHHbIE
3aKJIOUEHHMs] Ha OCHOBE HAay4YHBIX (DAKTOB M HMEIOUIMXCS JaHHBIX C LEJIbI0 IOIYyYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSATENIBHO HCIIOIb30BaTh OWOJOTMYECKUE 3HAHMUS [UI PEeLIEeHMs
Npo0OJIeM B pealbHbIX KU3HEHHBIX CUTYyalUsIX;

— OCO3HaHHME LEHHOCTH HAYyYHOH NESITEIBHOCTH, TOTOBHOCTH OCYILECTBISATh INPOEKTHYIO H
HCCIIEJ0BATENIbCKYIO AEATENIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE;

— TOTOBHOCTb M CHOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUM 1O OHOJIOTMM B COOTBETCTBUM C KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

Briponiecce 10CTHXKEHUSITUNYHOCTHBIXPE3YJIHTaTOBOCBOSHUSITPOTPAMMBbI CpeaHero
obOmero  ob6pa3zoBaHuss 1o buonormn y  oOy4JarOmMXCsl  COBEPIICHCTBYETCS
IMOYUOHATIbHBIU UHMeENIeKm, TPEeAnoaaraoni copMUpPOBAHHOCTh:

—  camoco3HaHusl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBLHOE COCTOSIHUE,
BHUJICTh HAIIPABJICHHS PAa3BUTHUSI COOCTBEHHOW dMOIIMOHAIBHOU C(Ephl, OBITh YBEPEHHBIM B ceO€;

- camope2yiuposanus, BKJIFOYAOIIIETO CaMOKOHTPOJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJIEHHE, CIOCOOHOCTh aJalTHPOBATHCS K SMOIUOHAIBHBIM
W3MEHEHHUSIM U MPOSIBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY

—-  GHYympeHHel mMomusayuu, BKIIOYAIONIEH CTpeMJIEHHE K JOCTHXKEHHUIO 1IeJIU U yCclexy,
ONTHMHU3M, HHULIMAaTUBHOCTb, YMEHHUE JE€MCTBOBATh, HCXO/Is1 U3 CBOMX BO3MOYKHOCTEM;

- omMnamuu, BKIIOYAIOUIEeH CIOCOOHOCTh TOHMMATh SMOLIMOHAJILHOE COCTOSIHUE JPYTHX,
YYUTBIBATh €ro0 MpPU OCYILIECTBICHHUMU OOIIEHUs, CIHOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHUIO;

—  COYUANbHBLIX HABLIKOG, BKIIOYAIOIINX CHOCOOHOCTH BBICTPAUBATh OTHOLICHUS C
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JIPYTUMU JIFOIbMH, 3a00THUTHCS, IPOSBIATH HHTEPEC U pa3pemaTb KOH(IUKTHL.

METAINIPEJMETHBIE PE3YJIbTATDBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS y4eOHOro npeamera «bronorush BKIIIOUYAIOT: 3HAUUMBbIe
s (OPMUPOBAHHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEXKAUCIHUILTMHAPHBIC —(MEXKIIPEIMETHBIC)
oOlIeHay4YHbIe MOHATHUS, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHOW KapTHUHBI MUPA U CHEHU(PUKY METOI0B
MO3HAHMSI, UCTIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUsl, SIBJIIEHUE, MPOLIECC, CUCTEMA,
Hay4yHBI (akT, NPUHINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeJJOBaHKHEe, HAOIIOACHHE,
U3MEpEHUe, OKCICPUMEHT H Jp.); YyHHUBEpCAIbHBbIE Yy4eOHbIE JelicTBUA (IIO3HABATEIbHBIC,
KOMMYHHMKATHBHBIE,  peryisTHBHbIE), oOecneunBaromue  ¢GopMupoBaHue  (GyHKIIMOHATHHON
IPaMOTHOCTH M COLIMAIBHOW KOMIIETEHIIMH 00yUYaIOMIUXCsl; CIIOCOOHOCTh 00yYaroIUXCsl HCIOIb30BATh
OCBOEHHBIE MEXAUCLIUIIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIE TEHCTBUS
B MO3HABATEILHOM U COUUAIBHON MPAKTHKE.

MeTtanpeameTHble pe3yiabTaTbl OCBOSHHUSI MPOrPaMMBbI CPEAHET0 O0IIero oO0pa3oBaHUS JOKHBI
OTpaxkaTb:

YHuBepcaibHble NO3HABATE/IbHbIE /1€l CTBUSA
basoevie nozuueckue oeiicmeusn:

— €caMOCTOATENBHO (HOPMYIUPOBaTh U AaKTyallM3UpPOBATh MpOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

— HCHOJIb30BaTh MNPU OCBOCHHHM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaIu3a,
CHMHTE3a, CpaBHEHHUs, Kiaccudukanuu, 0O0O0OIIEeHHs), PACKPBIBATh CMBICT OHOJOTHUYECKUX
MOHSTUH (BBIAEIISITH UX XapaKTEpPHbIE MPU3HAKU, YCTAHABIUBATH CBSI3U C APYTUMH MOHATHSIMH);

— OmpenessaTh UeNH ACATEIBHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH WX JIOCTHUXKECHUS,
COOTHOCHUTD PE3yIbTaThl IESITEILHOCTH C TOCTABICHHBIMHU IESIMU;

— HCIOJIb30BaTh OWOJIOTMYECKHE TIOHATHS I OOBSICHCHHUS (AKTOB W SBJICHUU >KUBOU
MIPUPOJIBI;

— CTpPOUTH JIOTUYECKHE pACCYXICeHUsS (MHIYKTUBHBIC, JEIYKTHUBHBIEC, IO AaHAaJIOTHUH),
BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHBOPEUMS B PAcCMATPUBAEMBIX SIBICHUSIX, (HOPMYIUPOBATH
BBIBO/IBI U 3aKJTFOUCHMUS,

— TPUMEHSTh CXEMHO-MOJIEIbHBIE CPEJICTBA ISl MPEICTABIICHUS CYILLECTBEHHBIX CBS3€U U
OTHOIIIEHUM B HM3y4YaeMbIX OHMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUYUN Pa3HOro poja,
BBISIBICHHBIX B Pa3IUYHBIX UHGOPMAIIMOHHBIX UCTOYHUKAX;

- pa3pabaTeIBaTh IUIAH PEUICHUS] TPOOIEMBI C YUETOM aHATM3a UMEIOIIUXCSI MaTepPUATIBHBIX
1 HEMaTepUaIbHbIX PECYPCOB;

— BHOCHUTHh KOPPEKTHBBI B JIESATEIHLHOCTH, OIIEHWBATh COOTBETCTBUE PE3YJBTATOB IIEIISIM,
OLIEHUBATh PUCKHU MOCIEACTBUMN AEATEIbHOCTH;

- KOOpPIWHUPOBATh U BBIMOJHATE pPa0OTy B YCJIOBHUSX pPEATbHOTO, BUPTYAIBHOTO |
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

— Ppa3BUBATh KPEATHBHOE MBINUICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIEM;
ba3zoevie uccneoosamenvckue oelicmeusn:

— J1aBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh MPHOOPETEHHBIH OIIBIT;

- yYMETbh NMEPEHOCUTH 3HAHUS MO0 BHOIOTHY B MPaKTUYECKYIO 00JIaCTh )KU3HEACATEIbHOCTH;

- yYME€Tb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH;

- BBIABUTATh HOBBIE UJCH, NIPEATIATaTh OPUTUHATBHBIE MTOJIXO0/IbI U PELICHUS; CTABUThH MPOOIEMBI
Y 3aJ1a4H, JIOMYCKAOIINE aTbTePHATUBHBIC PEIICHUS.

- BIAJCTh HAaBBIKAMH Y4YE€OHO-HCCIEIOBATEIbCKOW M MPOCKTHOW MAESITeNbHOCTH, HABBIKAMU
paspemieHusi npoOieMm; 00J1aaTh CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIBHOMY TIOHMCKY
METO/IOB pEUIEHUs MPAKTUUECKHUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B MTO3HAHMUS;

— WCTOJIb30BaTh pA3JUYHBIC BUJBI JICSITCIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPa30BAHUIO U PUMEHEHHIO B YUCOHBIX CHTYAIIHSIX, B TOM YHCJIE TIPU CO3TaHUM
y4eOHBIX U COLUAIBHBIX TPOEKTOB;

- (opmupoBaTh HAYYHBI THUIl MBIIUICHUS, BIQJETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBHIMHU
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MOHATUSIMH U METOJAMU;

- craBuTh U (QOpMyIHpPOBaTh COOCTBEHHBIE 33Jaud B OOpa30BaTEIbHOW JEATEIBHOCTH U
KU3HCHHBIX CUTYallUsX;

—  BBISBISATH IPUYUHHO-CIIEICTBEHHBIE CBA3H U aKTYAIM3UPOBATh 33]1a4y, BBIIBUTATh TUIIOTE3Y €€
peleHusl, HaXOAUTh apryMEHTHI I JO0Ka3aTelbCTBA CBOMX YTBEP)KICHHM, 3a7aBaTh HMapaMeTpbl U
KPUTEPUU PELICHUS;

— AHAJTU3MPOBATh MOJYYCHHBIC B XOZE PEIICHUS 3a/1a4d Pe3yabTaThl, KPUTUYECKU OLCHUBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

— J1aBaTh OLIEHKY HOBBIM CHTYAallUsIM, OLICHUBATh MPHOOPETEHHBIH OIIBIT;

— OCYUIECTBJIATH II€JICHANPABIICHHBIM MOMCK IEepeHoca CPEeACTB U CIOCOOOB JEHCTBHS B
npoecCHoHABHYIO CPeny;

— yMEeTb NIEPEHOCUTH 3HAHHUS B MTO3HABATENIBHYIO U IPAKTHUECKYIO 00JIaCTH KU3ZHEACSATEIbHOCTH;

— yMeTh MHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

— BBIABUTaTh HOBBIC UJEH, NIPEANIAraTh OPUTHHAIBHBIE MOJXO0/IbI U PEUICHUS; CTABUThH MPOOIEMbI
Y 33/1a4M, JOMYCKAIOUINE aTbTEPHATUBHBIC PEIICHUS;

Paboma c ungpopmayuei:

— OpHUEHTHPOBATHCA B PA3INUYHBIX MCTOYHUKAX wHWHPopMannu (TeKcTe y4ueOHOro
nmocoOusi, HAy4YHO-TIONMYJISIPHON IHUTeparype, OMOJIOTHYECKHUX CJIOBApsSX M CIPAaBOYHHUKAX,
KOMIBIOTEPHBIX Oa3ax AaHHBIX, B VHTEpHETE), aHAIM3UPOBaTh WH(POPMALHIO PA3ITUIHBIX
BUJIOB U (opM mOpeAcTaBiICHUsS, KPUTHUYECKH OICHUBATh €€ JOCTOBEPHOCTh WU
HEIIPOTHBOPEYHNBOCTE;

- ¢opmMynHupoBaTh 3aMpPOChl U MPUMEHSTh Pa3IMYHbIE METOJbI MPHU IOUCKE U OTOOpE
Onororn4eckoi nHpopManuu, HeOOXOUMOM JJIsI BBITTOJIHCHUS YUCOHBIX 3aJ1a4;

- npuobperarhb OIIBIT HCITOJIb30BaHUS UH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO HCHOJb30BAaHUS Pa3IUUYHBIX
TMOMCKOBBIX CUCTEM;

— CaMOCTOATEJIbHO BbIOHMpPATh ONTHMAIBHYIO (POpPMY MpPE/CTABIECHUS OHOJIOTHYECKOU
nHdopMarum (cxemsl, rpaduKH, JUarpaMmbl, TAOIUIIBI, PUCYHKH U JIp.);

— HCHOJb30BaTh HAaY4YHBIN S3BIK B KA4E€CTBE CpEJICTBA HNpU padoTe ¢ OMOJIOTMYECKOM
nHpopManueit: IpUMEHATh XUMUUYECKHUE, (pU3nUeckrue U MaTeMaTH4eCK1ue 3HaKU U CUMBOJIBI,
popmyiniel, aGOpeBuaTypy, HOMEHKJATYpPy, HCIOJIb30BaTh M NPEeOoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHUE CPEJICTBA HATJISIIHOCTH;

— BIAaJeTh HABBIKAMH paclO3HaBaHWUS H 3alUTHl WHGOOpMAUH, HWHPOPMAITMOHHOMN
0€30IMaCHOCTH JINYHOCTH.

YHuBepcaibHble KOMMYHHKATHBHbIE 1eiicTBUSA
Obwenue:

— OCYWIECTBIISITh KOMMYHHUKAIIUU BO BCeX cdepax KU3HH; aKTUBHO y9acCTBOBATH B JUAJIOTE
WM JIUCKYCCUU IO CYILIECTBY OOCyX aaeMoil TeMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBATh
CY)KIICHHSI OTHOCHUTEIFHO BBINIOJHEHUS TIpeylaraeMod 3aJayd, YYUTBIBATH HMHTEPECH |
COTJIACOBAHHOCTH MO3ULIUN JPYTUX YYACTHUKOB JIUAJIOTa WM IUCKYCCUN);

- pacro3HaBaTh HEBEpOAIbHBIE CpPEJCTBA OOIICHUS, IMMOHUMATh 3HAYCHUE COIUAIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(QIUKTHBIX CUTyalluii; yMeTh CMsrdaTh KOH(QIUKTH U
BECTH IIEPETOBOPHI;

— BIAJETh Pa3IMYHBIMU CIIOCOOaMHU OOIIEHMS] M B3aUMOJICUCTBUS; MOHUMAaTh HaMEpEHUs
JIPYTUX JIOJICH, TIPOSIBIISATh YBAXKUTEIFHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
(hopMyIIMpOBATH CBOM BO3PAXKEHMS;

- pa3BEPHYTO M JIOTHYHO H3JIaraTb CBOIO TOYKY 3pPEHUSI C HWCIIOJIB30BAaHUEM SI3BIKOBBIX
CPE/CTB;

Cosemecmnasn oesmenbHOCHb:

- TIOHMMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBUAYAJIBHOU pabOTHI MpH
pelIeHrnu OHUOJIOTHYECKON TPOOIeMbl, 00OCHOBBIBATH HEOOXOAMMOCTh MPUMEHECHHUS TPYIIIOBBIX
(hopm B3aUMOACHCTBUSI IPH PELLICHUH YUEOHOM 3a1a4u;



- BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOHOCTEH Ka)K10r0 4JIeHa KOJUIEKTHBA;

- TIpPUHUMATh 1L€Jb COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH M KOOPJAMHUPOBATH
JEUCTBUS MO €€ NJOCTUKEHHIO: COCTABIIATH IUIaH JIEMCTBUM, paclpeAessaTh POIU C YYETOM MHEHUMN
YYaCTHUKOB, OOCYXK/JIaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

— OLIEHMBaTh KauyeCcTBO CBOETO BKJIaJa W BKJIaJa Ka)XXIOTO YYacTHHKA KOMaHIbl B OOIIWA
pe3yabpTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

— @peajarath HOBBIE NPOEKThI, OLEHUBATh UAEHU C IIO3MLHMU HOBU3HbBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

— OCYWIECTBIIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJEHHUE B PA3JIMYHBIX CUTYyalHUsX,
MPOSIBIISAATH TBOPYECTBO U BOOOPAKEHHE, OBITH MHUITHATUBHBIM.

YHuBepcajibHbIe peryJsiTUBHbIE 1eiiCTBUS
Camoopzanuzayus:

— HCHOJIb30BaTh OHMOJIOTHMYECKHE 3HAHWS ISl BBISIBJICHHS MPOOJIEM M UX pEHICHHUS B
YKU3HEHHBIX U YUEOHBIX CUTYyalUsIX;

— BBIOMpaTh HA OCHOBE OMOJIOTHMYECKUX 3HAHUM 1I€JIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSIX U IOCTYNKAaX IO OTHOUIEHWIO K >KUBOM IIPUPOJIE, CBOEMY 3/I0POBbIO U 3/10POBbBIO
OKPY’KaroII1X;

— CaMOCTOSITEJIbHO OCYIIECTBIISITh IO3HABATEJIbHYIO AESATEIIbHOCTbH, BBISBIISITH MPOOJIEMBI,
CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3aJadyd B OOpa30BaTEIBLHOW [IESITEIBHOCTH U
YKU3HEHHBIX CUTYyallUsIX;

— CaMOCTOSITEJILbHO COCTAaBIISITh IJIaH PEUICHUS MPOOJIEMbl ¢ YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U NIPEAIIOYTEHUI;

— J1aBaTh OLICHKY HOBBIM CUTYallUsM;

- pacmMpsTh paMKU y4eOHOTro IIpeIMeTa Ha OCHOBE JIMYHBIX IIPEANIOYTECHUM;

— JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 pELICHNUE;

— OLIEHUBATh NPUOOPETEHHBIN ONBIT;

- croco6cTBOBaTh (H)OPMUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUILIUU B PA3HBIX 00JIACTIX
3HaHMM, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

Camokonmponw:

- JlaBaTh OLIEHKY HOBBIM CHUTyalllsIM, BHOCUTb KOPPEKTHUBBI B JIE€STEIbHOCTh, OLEHUBATH
COOTBETCTBHE PE3YIbTATOB LEISM;

— BJIQJ€Th HABbIKAaMU MO3HABATEJIbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUM
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3yJbTaTOB U OCHOBAHUI; MUCHOJB30BaTh MPUEMBI pedIeKCUI
JUIS1 OLIEHKU CUTYyalluH, BEIOOpA BEPHOI'O PELICHUS;

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

- TNPUHUMATh MOTHUBBI U apIyMEHTBI IPYTUX IPU aHAJIN3€E PE3yJIbTAaTOB €S TEIbHOCTH;
Ilpunamue ceoa u opyaux:

- TIPUHUMATh ceOsl, MOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

— IPUHUMATh MOTHUBBI U apIYMEHTHI APYTUX IPU aHAJIN3€E PE3YNIbTaTOB AEATEIbHOCTH;

- TpU3HaBaTh CBOE MPaBO U MPaBO JPYTUX Ha OLIMOKHU;

— pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULIUH IPYTOro YeloBeKa.

NPEJMETHBIE PE3YJIbTATHI

[IpenmetHble pe3ynbTaThl ocBoeHus mnporpammel @I'OC COO mno Ouonorun Ha 6a30BOM
YPOBHE BKIIIOHAIOT crieluduueckue A yueOHoro npeamMera «buonaorusy HaydHble 3HAHUS, YMEHUS U
CIOCOOBI JICUCTBUH 1O OCBOCHHIO, MHTEPIPETAMH M TIPEOOPa30BAHUIO 3HAHUM, BUABI JIEATEILHOCTH
0 TMOJYYEHHUIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HaHUI B pa3IMYHBIX Y4eOHBIX CHUTYalUsX, a TAKXKe B
peabHBIX KU3HEHHBIX CHUTYAIHsX, CBI3aHHBIX C OMOIOTHEH.

B npornecce n3yuenus kypca 6uosiorusi 6a3oBoro ypoBHs 00ydaromUACIHAYIUTCS:

- c(hOpMHPOBAHHOCTh 3HAaHUM O MecTe M pPOJM OHOJIOTMHM B CHCTEME HAay4yHOIO 3HAHUS

€CTeCTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPAa U
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HAayYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCHUCKHUX M 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiorny; GyHKIMOHAIBHOM IPaMOTHOCTH Y€JI0BEKa JUIsl peILIeHHs] dKU3HEHHBIX 3a71a4;

— yYMEHHE DACKpBIBATh COJEp)KaHHE OMOJIOTMYECKUX TEPMUHOB M TOHSTHIA: >KU3Hb, KIIETKa,
opranusM; metabonu3M (0OOMEH BEIIEeCTB W IPEBPAIICHHE SHEPTUH), TOMEOCTa3 (CaMOperyJIsius),
YPOBHEBasi OpraHU3aLUsl )KUBBIX CHCTEM, CAMOBOCIPOU3BEACHUE (PENPOIYKIIN), HACIECACTBEHHOCTbD,
U3MEHYMBOCTh, POCT W pa3BUTHE, BUJ, NOMYJALMS, TeHO(OHI, HBOJIOLMS, IBHXKYIIHE CHIIbI
(axTopbpl) SBOMIONMH, MPHUCIOCOOICHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, HKOJOTHYECKUE
(bakTopsl, 3KOCHCTEMa, MPOIYLEHTbl, KOHCYMEHTbI, PEIYLEHTbI, LEeNU NHUTaHUs, 3KOJOruyeckas
nupammia, OuoreoreHos, ornocepa;

— YyMEHHEe u3jJaraTh OHOJOrMYECKHEe TEOpUM (KJIETOYHAs, XPOMOCOMHas, MYyTallMOHHAs,
LEHTpaJIbHAs JoTMa MOJIEKYJsIpHOM O6uonorun), 3akousl (I'. Menaens, T. Moprana, H. U. Basunosa)
U ydeHMs (O LIEHTpax MHOrooOpas3usi M NPOUCXOXKJEHHs KylabTypHbIX pacteHuil H. V. BaBuiosa),
OIpENIeNIATh TPAaHUIBI MX MPUMEHUMOCTH K JKMBBIM cHUCTeMaM, (3BosonnoHHas Teopus Y. JlapBuna,
CHUHTETHYECKasi TEOPHUs IBOJIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apobiieBoro cxonactsa K. M. bapa,
4yepe0BaHMs TJIaBHBIX HampaBlieHWi u myteit 3Bomonuu A. H. CeBeprioBa, ydaenust o 6uocdepe B. U.
Bepnanckoro), onpeaensaTh rpaHUlbl UX IPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

— YMEHHUEBIIJIETh METOJIaMH HAYYHOTO MO3HAHUS B OMONOTHH: HAOIIOIEHUE M ONMCAHHUE JKUBBIX
CHCTEM, IpOLIECCOB WU SBJICHUN; OpraHu3alus M MPOBEACHHE OHOJIOIMYECKOrO HKCIEPUMEHTA,
BBIJIBKCHUETHITOTE3bI; BBISIBJICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyeMbIMH BEIWYHMHAMH, OOBSCHEHHE
MOJTyYEHHBIX PE3Yy/IbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX HMOHATHUM, TEOPUI U 3aKOHOB; YMEHHE JeNaTh
BBIBOJIbl HA OCHOBAaHHMHU MOJYYCHHBIX PE3yJIbTaTOB;

— YMEHHE BBIIEIATH CYLIECTBEHHbIE NPU3HAKU BHUPYCOB, KIETOK IPOKAPHOT MU HYKAPUOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB; OCOOCHHOCTH TIPOLIECCOB: OOMEHA BEUIECTB M
IpEBpallleHHs] PHEPTUU B KJETKe, (POTOCHMHTE3a, IUIACTUYECKOIO M 3HEPreTMYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEi03a, OIUIOAOTBOPEHHS, Pa3MHOXKCHUS, WHAWBUAYAILHOTO pa3BUTHUS
opraHusMa (OHTOT€He3);

— YMEHHUEBBIJCNATh CYIIECTBEHHBIC NPU3HAKUA CTPOSHHSI OHMOJIOTHYECKHX OOBEKTOB: BHUJIOB,
MOMYJISALUHI, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOr€OII€HO30B U IKOCHUCTEM; OCOOCHHOCTH
MPOIIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHI00Opa3OBaHMS,
IIPUCIIOCOOJIEHHOCTH OPTaHMW3MOB, JECUCTBHUS HKOJOTMUECKUX (PAKTOPOB Ha OPraHU3MbI, MEepeHoca
BEIIECTB W IOTOKAa JHEPIHMHM B JKOCHUCTEMaX, AHTPOIOTCHHBIX W3MEHEHHH B JKOCHCTEMaxX CBOEH
MECTHOCTH, KPyTOBOPOTa BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Ouocdepe;

-~ yYMEHHE MPHUMEHSATHIOIYYCHHBIC 3HAHUS Ui OOBSICHEHHS OHMOJIOTHYECKHX TIIPOLIECCOB U
SABJICHUM, JUISI TMPUHATHS MPAKTUUYECKUX PELICHWH B MOBCEIHEBHOM KM3HM C IIENBI0 0OecredeHus
0€30MaCHOCTH CBOETO 37I0POBBSI M 3JI0POBBSI OKPY)KAIOIINX JIIOJIEH, COONIOIEHUS] HOPM TPaMOTHOTO
MOBEJICHUSI B OKpY)Kalollle NpUPOAHOM cpene; MOHMMaHUE HEOOXOAMMOCTH HCHOJIb30BAHUS
TOCTIKEHUH COBPEMEHHOM OMOJIOTHH M OMOTEXHOJIOTHH IS PallMOHAIBHOTO MPHPOIOTIOIE30BAHMS;

— yYMEHHE pelaTh 3JeMEeHTapHbIe TeHETHUECKUE 331a4l Ha MOHO- U JJUTHOPUIHOE CKpEIlMBaHHE,
CIICTIJICHHOE HACJIEJIOBAaHUE, COCTABISATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS ISl MPEICKa3aHus
HacJleI0BaHMsI IPU3HAKOB Y OPraHNU3MOB;

— yMEHHE peliaTh dJIeMEHTapHbIe OMOJOTHUECKUE 3a/1a49H, COCTABIIATh CXEMBI IIEPEHOCA BEIIECTB
Y DHEPTUM B SKOcHcTeMax (L€ MUTaHHS);

— yMEHHE BBINOJIHATH J1a00paTOpHbIE U MPaKTHUECKHE paboThl, COOII0aThIIpaBIiIa IpHU padboTe ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

- yYMEHHE KpPUTHYECKH OIEHUBAaTh W WHTEPIPETHPOBATh HHPOPMAIUIO OHOIOTHIECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TCEBJOHAYYHbIE 3HAHUS U3 PazIMuHbBIX UCTOYHHKOB (CMMU, Hay4HO-
MIOITYJISIPHBIE MaTePHaIbl); STHUECKUE aCTIEKTHl COBPEMEHHBIX MCCIICIOBAaHUN B OMOJIOTHH, MEIUITHE,
OMOTEXHOJOTUH; paccMaTpuBaTh TIJIOOANbHBIE  HKOJOTHYECKHME MPOOJIEMbl  COBPEMEHHOCTH,
(hopMHPOBAThH M0 OTHOILEHUIO K HUM COOCTBEHHYIO MMO3ULIHUIO;

- yMEHHeco3JaBaTb COOCTBEHHBbIE NHUCbMEHHBIE W  YCTHBIE  COOOIIEHHs, 0000mas
OMOJIOTMYECKYI0 MH(POPMALUIO U3 HECKOJIIBKMX MCTOYHUKOB, TPAMOTHO MCIOJb30BaTh MOHSITUNHHBIN
anmapar OMOJIOTHH.
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COJIEP)KAHUE YUYEBHOI'O TIPEIMETA «BHOJIOTAS1» (FA30BbI YPOBEHD)
Tema 1. buoJsiorusi Kak HayKa

buonorus kak Hayka. CBs3b OHMONOTHM C OOLIECTBEHHBIMH, TEXHHYECKUMH U APYTHMH
€CTECTBEHHBIMM HayKamu, ¢uiocopueif, 3TUKoi, 3cTreTMkod u mnpaBoM. Ponp Ouonoruu B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYK.

Mertonbl NO3HAHUS JKUBOW NpUpPOAbl (HAOIIONEHHE, SKCIIEPUMEHT, ONUCaHHWEe, HU3MEPEHHUE,
KJaccu(uKanus, MOACIMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

Tema 2. ’KuBble cucTeMbI U MX OPraHU3AIUA

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeAMET M3ydeHHs Ouosioruu. OTINYNe KUBBIX CUCTEM
OT HEOPTAaHUYECKOU IPUPOJIBI.

CgoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHH OpraHU3aIMH OMOCHUCTEM: MOJICKYJISIPHBIM,
KJICTOYHBIHN, TKaHEBBIH, OPraHU3MEHHBIMH, MONYJISIHUOHHO-BUA0BOM, 9KOCHCTEMHBIH
(6roreoeHOTUYECKH I ), OMOCHEPHBIN.

Tema 3. XuMn4ecKkuii COCTaB M CTPOEHUE KJIETKHU

XUMUYECKUN COCTaB KJIETKHM. XHMUYECKUE DBJIEMEHTHI: MaKpOIJIEMEHTbl, MUKPO3JIEMEHTHI.
Bona u MuHepasbHbIe BELECTBA.

@YHKIMY BOJbI U MUHEPAIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CoctaB u ctpoeHue 6eIKOB. AMUHOKHMCIOTB — MOHOMeEpHI OenkoB. HezameHumble
3aMEHHUMbIE AMMHOKUCIOTHI. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYphl O€IKOBOH MOJIEKYJIbI
(mepBUuHas, BTOpUYHAs, TPETUYHAs M YETBEPTHYHAsl CTPYKTypa). XHMHUYECKHE CBOHCTBA OEJIKOB.
buonornveckne pyHKINN OEITKOB.

®epmeHTHl — Ouonorndyeckue karaiausatopbl. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyoctparHas cneuuduuHoctb. Kopepmentsl. Buramunbl. OTinuus GEepMEHTOB OT HEOPTraHMYECKHX
KaTaJn3aToOpOB.

VYrneBonpl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a M Je30KcHpu003a), nucaxapuabl (caxaposa,
JIAKTO3a) M MoJIucaxapupl (Kpaxmai, TITMKOreH, LeJI03a). buonorndeckne GyHKINUN yrieBOJIOB.

Jlunuapr: Tpurnuuepuabl, pocdonaunuasl, crepoussl. ['uapodunsHo-ruapodoOHbIE CBOKCTBA.
buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB M JIMIHMJIOB KaK HCTOYHUKOB
SHEpPTrUH.

Hyxnennoseie kucnotel: JIHK u PHK. Hykneotnabsl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u pynkuuu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHKuuu.
[Tutonmoruss — Hayka o kierke. KiierouHas Teopuss — INpuUMeEp B3aUMOJCHCTBUSA UACH H

(akTOB B HAyYHOM MTO3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka kak nemoctHas skuBas cucrema. OOmMe MpHU3HAKM KIETOK: 3aMKHYTas HapyxXHas
MeMOpaHa, mosiekyinsl JIHK kak renernueckuii anmnapar, cuctema cuHTe3a Oernka.

Tumbl  KJIETOK: JyKapHOTHUecKas U  Hpokapuoruyeckas. (OCOOEHHOCTH  CTPOSHHS
npokapuoTuyeckoil kietku. Kierounast crenka Oaktepuil. CTpoeHHE 3YKapHOTUYECKON KIIETKH.
OCHOBHbBIE OTJIMYHS PACTUTEIIbHON, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKa, TIJIMKOKAIUKC, UX (QYHKIUH.
[Ina3maruueckass wmemOpana, e€ cBoiictBa u ¢yHkuumu. IluTormasma u  e€ OpraHoupbl.
OnnomemOpannbie opranouasl kietku: OIIC, ammapat [Nompmxu, mm3ocomsl. [lomyaBTOHOMHBIE
OpraHOMJAbl KJIETKM: MUTOXOHAPHUHU, IUIacTUAbl. lIpoMcxokIeHHe MHUTOXOHIpPUM U IulacTHA. Buubl
mwiactull. HeMeMOpaHHble opraHOU/bl KJIETKU: pUOOCOMBI, KIETOUYHBIN LIEHTpP, HEHTPUOJIN, PECHUYKH,
KryTUKU. OyHKIIMY OPraHOUI0B KIIETKU. BKirroueHus.

Anpo— perynsatopHslii neHTp kieTku. CTpoeHue sijpa: siiepHas 000J0uKa, KapuoIlia3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHopT BEHIECTB B KIIETKE.

Jemoncmpayuu
CtpoeHne 3yKapuoTHYECKOM KIIETKH.
CrpoeHue >KMBOTHOU KIJIETKH.
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CrpoeHue pacTUTENbHON KIETKH.

CtpoeHne mpoKapuOTHYECKOU KIETKH.

CrpoeHue sapa KIETKH.

Oobopyoosanue

CBETOBOUW MUKPOCKOII.

MUKpOTpEnapaTbl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPHAIIbHBIX KJIETOK.
Ilpakmuueckue padomut

1. 3ydyeHue cTpoeHus KJIETOK PACTEHUIA, )KUBOTHBIX U OAKTEpUI MO MUKPOCKOIIOM U UX OIHMCAHHUE.
Jemoncmpayuu

@DopMbl pa3MHOKEHUSI OPIaHU3MOB.

JIBOMHOE OIJIONOTBOPEHUE Y LIBETKOBBIX PACTCHUM.

BereratuBHOe pa3sMHOKEHUE PACTCHHIA.

JleneHue KIeTKu OaKTepui.

Muros3.

Melios.

[Ipsimoe u HenpsAMOe pa3BUTHE.

Oobopyoosanue

MHUKPOCKOTI.

MUKpOTpEnapaThbl KIETOK KOPELIKa JIyKa.

Ilpakmuueckue pabomot

1. HaGmoieHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEapaTax.

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH

OOMeH BelecTB, WIM METab0IM3M. ACCUMHIIANMS (ITACTUYSCKUM OOMEH) M JTUCCUMMIISALINS
(3Hepreruyeckuii OOMEH)— JBE€ CTOPOHBI €IMHOro Ipolecca Mertabonu3ma. Ponb 3akoHOB
COXpaHEHHMs BEIIECTB M SHEPTMH B IOHUMaHUU METa0oI13Ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U rerepoTpodHbIil. Ponb pepMeHTOB B 0OMEHE BEIIECTB
U IIPEBPAIIICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas (a3bl  ¢oTocuHTe3a. Peaknum  ¢oTocuHTe3a.
D¢ dextuBHOCTE (oTOoCHHTE3a. 3HaueHHe (OTOCHHTE3a A JKU3HU Ha 3emie. BnusHue ycrnoBuit
cpelbl Ha GOTOCUHTES U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUN

XeMocuHTe3. XeMOCHHTE3UpyIole 0akTepuu. 3HaueHHe XeMOCHHTE3a /ISl )KU3HU Ha 3eMIIe.

OHepretudyeckuil oOMeH B KieTKe. PaciieruieHue BeliecTB, BbIIEICHHE U aKKyMYJIHUPOBAaHUE
SHEpIuu B KJETKe. DTambl sHepreTuueckoro ooMena. I'mukonus. bpoxenue u ero Buabl. KucinopoaHoe
OKHUCJIEHHE, WM KieTouHoe JbixaHue. OxuciautenbHoe (ochopunupoanue. DPPeKTUBHOCTD
SHEpPreTH4YecKoro ooMeHa.

Peakuuu marpuuHoro cuHTe3a. [l'eHermueckas wuHpopmamus u JHK. Peanuzauus
TeHEeTHYeCKO MH(popManuu B KieTke. ['eHeTHMYeckuil KoJ M ero cBoWcCTBa. TpaHCKpUILUS —
MatpuuHblii cuHTe3 PHK. Tpancnmsumss — OumocuHTe3 Oenka. Drtambl TpaHcisiuu. KomupoBanue
aMMHOKHUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Hexnerounsie ¢popmsel xku3Hu — BUpychl. McTopusi otkpeitus Bupycos (/.M. VBaHoBCKwuil).
OcCoOeHHOCTH CTPOEHUS U KU3HEHHBINH UK BUPYCcOB. bakrepuodaru. bone3snu pacteHuid, )ku-BOTHBIX
U 4YelloBeKa, BhI3bIBa€Mble BUpycaMHu. Bupyc mmmyHo-nedunura yenoseka (BUY) — Bo3Oynurtensb
CIIMda. OOpatHasi TpaHCKpUIILUS, peBepTa3a W HHTerpasa. llpodunakThka pacnpocTpaHEeHUs
BHUPYCHBIX 3a00JIeBaHUH.

Tema 5. PasMHoKeHUe U MHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

Knerounslii 1uKa, WM KU3HEHHBIA 1MWK KiIeTkdu. WHTepdaza u mwurto3. IIpoueccsl,
nporekaromue B uHTepdaze. Pemmukanums — peakiuss marpuyHoro cuHte3da JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN HaOOp — KapUOTHM. JIUIIOUHBIN U ralyIonIHBI XPOMOCOMHBIE HAOOPBI.
XpomMaruasl. LluTonorndyeckne OCHOBBI pa3MHOXKECHHS U HMHAVMBUAYAIBHOTO Pa3BUTHS OPTaHU3MOB.
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Jenenune kinetkn — muto3. Ctaaun murosa. Ilpoueccsl, mpoucxoasiuie Ha pa3HbIX CTaIUAX
MHUTO3a. brosornueckuii cMbICI MUTO3A.

[Tporpammupyemasi rudeb KIETKH — arorTo3.

@opMbl Pa3MHOXKEHHS OPraHU3MOB: OECIOJoe U IMOJoBOe. Buabl Oecrnoiaoro pa3MHOKEHHUS:
JieJIeHue HaJBOE, IIOYKOBAHUE
OJIHO- ¥ MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHME, BEreTaTUBHOE pa3MHOXKeHue. VckyccTBeHHOE
KJIOHUPOBAaHUE OPraHU3MOB, €T0 3HAUEHUE JJIs1 CEJIEKIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOrO.

Meiio3. Craaun wmeiioza. [lpomeccel, mpoucxopsmme Ha cragusx wmeios3a. [loBexpenue
xpomocoM B Meo3e. Kpoccunrosep. buosiornueckuii cMbIC M 3HaYEHUE ME03a.

['ameTorenes — mpouecc 00pa3oBaHUS IOJIOBBIX KIETOK Yy JKMBOTHBIX. [loJIOBBIE >Kelie3bl:
CeMEHHMKU M sSU4HUKH. OOpa3oBaHHE W pPAa3BUTHE MOJOBBIX KJIETOK — rameT (CrepMaro3oup,
ANUILEKIIeTKa) — clepMaroreHe3 u oorenes. OCOOCHHOCTU CTPOCHUS SIMIEKIETOK U CIIEPMAaTO30U/IOB.
OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). JTalbl
SMOpPUOHANIBHOTO PAa3BUTHUSL Yy TMO3BOHOYHBIX JKHBOTHBIX: APOOJIEHHUE, TacTPyJslus, OpPraHOTEHE3.
[ToctamOproHansHOE  pa3BUTHE. THIIBI MOCTAIMOPHOHAIBHOTO pa3BUTHS: TPSMOE, HEMPsIMOe
(mmunHOYHOE). BrmsHMEe cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIOCOOHBIC BBI3HIBATH
BPOXIAEHHBIE YPOJCTBA.

Poct u pasButne pacreHuil. OHTOr€HE3 LIBETKOBOTO PACTEHMS: CTPOCHHE CEMEHH, CTaJUU
pa3BUTHS.

Hemoncmpayuu

®opMbl pa3MHOKEHUSI OPIaHU3MOB.

JIBOIIHOE OIJIOIOTBOPEHUE Y IBETKOBBIX PACTCHUM.
BereratuBHO€e pa3sMHOKEHUE PACTEHU.

JleneHue KiIeTku OakTepuil.

Murtos3.

Metios.

[IpsiMmoe u HenpsIMOe pa3BUTHE.

Oobopyoosanue

Muxkpockor.

Mukponpenapatsl KJIETOK KOPEIIKa JIyKa.
IIpakTnyeckue padoTnl

1. HaOxronenue MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax.

Tema 6. HacjiencTBEHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB

[Ipeamer u 3amauu reHeTuku. Mictopust pa3Butust reHETUKHU. Posib IUTONOTHU B SMOPHOIOTUH
B CTAHOBJICHHH T€HETUKU. BKIal pocCHIiCKHX U 3apYOEKHBIX YUEHBIX B pa3BUTHE T€HETHKU. MeTo bl
TeHETUKH (TUOPHUIOJIOTUYECKUN, ITMTOTCHETHYECKUH, MOJEKYJISIpPHO-TeHETHYeCKnii). (OCHOBHBIE
reHeTUYeCKre MOHATHUs. [ 'eHeThnuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACTEAOBaHUS MPU3HAKOB, YcTaHOBIeHHBIE ['. Mennenem. MonoruOpugHoe
CKpeIllMBaHUe. 3aKOH €IuHO0-00pa3us THOPHUIIOB IMEpPBOrO MOKOJIeHUs. [IpaBUIO JTOMUHUPOBAHUS.
3aKOH pacIlIeIUIeHUs MPU3HAKOB. [ MmoTe3a yncToThl rameT. [1onHoe 1 HEMmoIHOE JOMUHUPOBAHHUE.

JurubpunHoe  CKpelMBaHUE.  3aKOH  HE3aBUCUMOTO  HACJIEIOBAaHUS  IPHU3HAKOB.
[luToreHeTHYECKHE OCHOBBI JTUTHOPHIHOTO CKpENIMBaHUA. AHAJU3UPYIOIIEe CKpEIIUBaHUE.
Hcnonb30BaHne aHATM3UPYIOMIETO CKPEIMBAHUS JIJIS ONIPEICTICHUSI TEHOTHITA OCOOH.

CueruieHHOE HacienoBanue nmpuzHakoB. Pabora T. Moprana mo crenjieHHOMY HacIeI0BaHHUIO
reHoB. Hapymenue cuenienus reHoB B pe3yiibTaTe KpOCCHHIOBEPA.

XpOMOCOMHasi TEOpHS HACIEICTBEHHOCTHU. [ eHeTuUeCcKre KapThl.

I'enetuka mona. XpOMOCOMHOE OIpEAETIeHUE MoJia. AYTOCOMBbI U TOJOBBIE XPOMOCOMBI.
['omorameTHsbIe U rereporaMeTHble Opraau3Mel. HacnenoBanue npu3HakoB, CIEIUIEHHBIX C IOJIOM.
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N3meHunBOCTh. BUabl M3MEHUMBOCTH: HEHACIIEACTBEHHAs: U HacleACTBeHHasd. Ponb cpensl B
HEHACJEeICTBEHHOH  W3MEHYMBOCTU.  XapakTEepUCTHKAa  MOJU(PHUKAIMOHHOW  HM3MEHYMBOCTH.
BapuanuoHHbIM psn M BapuauMoHHas Kpubas. Hopma peakuuu mnpusHaka. KonudecTBeHHBIE U
KayeCTBEHHbIE NPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, Wiy TeHOTUIIMYECKas, W3MEHYMBOCTb. KoOMOMHAaTHMBHAs HM3MEHYHUBOCTb.
Meiio3 1 11010BO# Nporecc — OCHOBa KOMOMHATUBHONW M3MEHYMBOCTH. MyTallMOHHAs H3MEHYHUBOCTb.
Knaccudukanuss Myranuii: TeHHbIE, XpPOMOCOMHBIC, T'€HOMHbIe. YacToTa M NPUYMHBI MYyTalUH.
MyrareHHsle (GakTopbl. 3aKOH TOMOJOIMYECKHX PsJIOB B HACIEACTBEHHOM HW3MEHUMBOCTH
H.H. BaBunosa.

BHesepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTD.

I'enetuka wuyenoBeka. Kapuorun dyenmoBeka. OCHOBHBIE METOABI TE€HETUKH YEJIOBEKA:
reHeaJIOTNYeCKU, OJIM3HELOBbIH, IMTOr€HETUYECKUH, OMOXMMUYECKUH, MOJIEKYJIIPHO-TEHETUUECKUH.
CoBpeMeHHOE OmpeJIeIeHHEe TeHOTHUIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHME, T€HOTUIIMPOBAHUE, B TOM
yuciae c¢ nomometo [II[P-ananuza. HacneactBenHble 3a0oyieBaHMs 4elIOBEKa: TEHHbIE OOJIE3HH,
0OJIe3HH C HACIEICTBEHHOM MPEapacloOKEHHOCTbI0, XPOMOCOMHbBIE Oone3nn. ComMaTHYecKHue |
resepatuBHble MyTtanuu. CTBosIOBbIe KieTKH. [IpuHIMIBI 370poBOro obpasa >KM3HM, AMArHOCTHUKH,
npoWIAKTUKA M JICYCHUS TeHETHYeCKUX Oose3Held. Mennuko-TeHeTHYecKoe KOHCYJIBTHPOBAaHUE.
3HayeHue MEIUIMHCKON T'€HETMKHM B MPEJOTBPALICHMHM U JICUCHUMM TI'eHETHYECKHUX 3a0osieBaHUil
YEJIOBEKa.

Hemoncmpayuu

MoHOruOpHIHOE CKPEIMBAHKUE U €TO IUTOTCHETHYECKasi OCHOBA.
3aKOH PacIEIUIEHNs U €r0 UTONCHETUYECKAsl OCHOBA.

3aKOH YUCTOTHI FaMeT.

JIMrnbpuiHoe CKpelBaHue.

[uTonornyeckue OCHOBBI AUTUOPUIHOTO CKPELIMBAHUS.
B3anMozencTBre auiebHbIX TEHOB.

Bunn '3MEHUNBOCTH.

MoudukanoHHas HU3MEHYUBOCTb.

I'eneTnka rpynmn KpoBu.

MyTranuonHast “3MEHUYUBOCTb.

Ilpakmuueckue pabomoi

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

Tema 7. Cesexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekmusi Kak Hayka W TPOIECC. 3apOoXkJACHHE CEICKIUM U JIOMECTHUKAIMs. YUeHHe
H.W. BaBunoBa 0 1EHTpax MPOUCXOXKIEHUS M MHOT0oOpa3usi KyIbTypHBIX pacTteHuid. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPO/IA, ITAMM.

CoBpeMEeHHBIE METOJABl CENEeKIUU. MacCOoBBIA W HMHIWBUIYaJbHBIA OTOOpPHI B CENEKIIMH
pacteHuid M KUBOTHBIX. OIeHKa HKcTephepa. BIM3KOPOJICTBEHHOE CKpEIMBAaHUE — WHOPHUIMHT.
Uucras nuaus. CkpeniuBaHHe YUCTHIX JUHHMA. ['ereposuc, wnm rubpumHas cuna. HeponacTBeHHOe
CKkpenuBanne — ayropuauHar. Otnanéaras rudpuan3anus u e€ ycnexu. ICKyCCTBEHHBIN MyTareHes u
MOJIyYEHUE NOJUITONA0B. JIOCTHKEHHSI CENIEKIIUU PACTEHH, ) KUBOTHBIX U MUKPOOPTaHHU3MOB.

buotexHosoruss Kak oOTpacib NPOW3BOACTBA. ['€HHass WHXKEHepus. OTambl CO3JaHUS
pexombunantHoi JIHK u TpancreHHbIX opraHu3MoB. Kierounas wrxenepus. KineTouHbie KyabTyphl.
MukpoKJIOHATBHOE pPa3MHOKEHHE pacTeHuH. KnonupoBanue BBICOKOTIPOTYKTHBHBIX
CEJIbCKOXO03SCTBEHHBIX OPTaHU3MOB. DKOJIIOTHUYECKHE U dTUYeckue mpodiembl. [MO — reHeTnuecku
MOAUGUIIUPOBAHHBIE OPTAHU3MBI.

Jemoncmpayuu
I'epOapwuii cenbCKOX035IMCTBEHHBIX PACTEHUH.
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Tema 8. DBoJIoHOHHANA OMOJIOTHSI

[TpeanocslIku BOZHUKHOBEHUS 3BOJTIOLMOHHON TEOpHH. DBOJIIOLMOHHAS TEOPUS U €€ MECTO B
Ouosiornu. BnusiHe SBOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CeupgerenbcTBa 3BOMIONMHU. [lageoHTONOrMYECKHE: TOCIE0BATEIBHOCTD MOSBICHNUS BUIOB B
MAJICOHTOJIOTUYECKOM JIETONUCH, MepexoHbie ¢opmbl. bruoreorpaduyeckue: CXOJACTBO U pa3iInyune
(dayH u ¢10p MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iuydsi SMOPUOHOB DA3HBIX BHJOB IT03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOIMYHbIC, AaHAJIOTMYHbIC, PYJIUMEHTAPHbIC OPraHbl, aTaBU3MBbI.
MonexkyasipHO-OMOXMMUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACJIEJCTBEHHOCTH M  OCHOBHBIX
MeTa0O0JINYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas Teopus Y. Jlapsuna. [Ipennocsuiku BOSHUKHOBEHUS JapBUHMU3MA. JIBIOKyIIHe
CHJIBl 3BOJIFOLIMU BUAOB 10 JlapBUHY (M30BITOUHOE pa3sMHOXEHHE IIPU OrPaHMUYEHHOCTH PECYpPCOB,
HeompeenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBII 0TOOD).

Cunternyeckas Teopust 3Boonun (CTI) u e€ 0OCHOBHBIE IOJOKEHHUS.

Muxkposomtonus. [lonynsanusa kak eMHUIA BUAA U IBOJIIOLIUU.

JBwxynme cuwibl ((pakTopbl) 3BOJIOLNUM BUIOB B Ipupoje. MyTallMOHHBINA Ipouecc Hu
KOMOWHATHBHAS U3MEHYMBOCTD. [loNMyIsIMOHHbBIE BOJIHBI U ipeid reHoB. M301sus 1 MUTpaIus.

EcrecTBeHHbI 0TOOp — Hampapistomuid ¢pakTop 3Boonud. PopMbl €CTECTBEHHOT0 0TOOpa.

[Tprcnioco0neHHOCTh OpPraHU3MOB KakK pe3yJabTaT 3BostolMU. [Ipumepsl mpucnocoOaeHuit y
OpraHu3MoB. ApoMop(03bl U UAMO-aJaNTaLUH.

Bun wu BunmooOpazoBanme. Kpurtepunm Buga. OcHoBHblE (OpMBI  BHA000Pa30BaHUS:
reorpaguueckoe, 3K0JI0rHYecKoe.

MakposBomrorusi. DPopMbl  SBONMIONMHU:  (HIETHYECKAsi, TUBEPreHTHAs, KOHBEPreHTHas,
napaienbHas. HeoOpaTuMocTs 3BOTIOLUH.

[TpoucxoxaeHue OT HecHelMalu3UpOBaHHBIX NpeAkoB. IIporpeccupyromas cnenuaniu3amnus.
AnanTuBHas paguarysl.

Jemoncmpayuu

®opmbl 6OpBOBI 3a CYIIECTBOBAHUE.

EcrecTBennsIit oTOOD.

MHoroo0pasue coOpTOB pacTeHUH.

MHoroo6pasue nopoJ| ;kuBOTHBIX.

MyTanuoHHast U3MEHYUBOCTb.

Bbopn0a 3a cymiecTBoBaHMeE.

ITprucnocoOaeHHOCTh OPraHU3MOB.

I'eorpaguueckoe BU1000pa3oBaHuE.

DKosornyeckoe BI1000pa3oBaHue.

Oobopyoosanue

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

Ilpakmuueckue padomut

1. CpaBHeHHE BUIOB TT0 MOP(HOIOTHIECKOMY KPUTEPHIO.

Tema 9. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMule

JloHayuyHble MpEeACTaBICHUS O 3apOKICHHUMU >KU3HU. HaydHble TUIIOTE3bl BO3HUKHOBEHMS
KU3HM Ha 3emsie: abWoreHe3 W TaHCIEePMHUsA. XHUMHUYECKas DBOJIONUS. AOHOTEHHBIM CHHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE IOATBEPKACHUE XUMHYECKON
sBoymoniy. HavanbHble 3Tambl Ouosiornmueckoil spomtonuu. I'mmoresa PHK-mupa. dopmuposanue
MeOpaHHBIX CTPYKTYp H BO3HHUKHOBEHHE TMPOTOKJIETKH. IlepBble KIETKM W HMX DBOJIOLHA.
@opMHpOBaHNE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie 1o 3pam U nepuoaaM. Kartapxeil. Apxelickas U NpOTepO30HCKast
apel. [laneosoiickas spa u e€ mepuoabl: KEMOPHUHCKHA, OPIOBUKCKHUM, CUIYPUUCKHUH, JTEBOHCKUH,
KaMEHHOYTOJIHBIN, IEPMCKHUH.
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Me3so30iicKas 3pa 1 €€ IepUOABbL: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

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

XapakTepucTUKa KJIMMaTa M TeoJIOTHYECKUX IpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PacCTUTENBHOTO U KUBOTHOTO Mupa. Apomopdo3bl Yy pacTeHuil U *KUBOTHBIX. [losiBiIeHHe, pacuBeT u
BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

OBOIOIUS YelIOBeKa. AHTPOIIONOTUs Kak HayKa. Pa3BuTue nmpencTaBieHuid O MPOUCXOKICHUN
yenoBeka. Meroabl M3yueHus aHTpornoreHe3a. CXoAcTBa M pa3iMuyusl 4EJIOBEKa M IKUBOTHBIX.
CucremaTiueckoe MoJ0KEHUE YeI0BeKa.

JBmwxynme cuisl (pakroper) anTpororeHesa. HaciencTsenHas K3MEHUMBOCTD M €CTECTBEHHBIN
ot0op. OO1IecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAU TPYAa, MBIIIJICHUE, PEUb.
Jemoncmpayuu
CpaBHEeHHE aHATOMUYECKHUX YEPT CTPOCHHUS YEJIOBEKa U YeJIOBEKOOOPa3HBIX 00E3bsH.

OcHOBHbIE Mé€CTa NAJIEOHTOJOTMYECKMX HAXOAOK IPEIKOB COBPEMEHHOIO uejoBeKa. J[peBHeilmne
JIIO]TH.

JpeBHue JIIoau.

[IepBbie coBpeMeHHBIE JTO/IH.

Yenoseueckue pachl.

Ilpakmuueckue pabomot

1. 3y4yeHue cxoJCTBa U pa3inyus YeJI0BEKa U )KUBOTHBIX.

Tema 10. Opranu3mbl 1 OKpYy:KawIIasi cpeaa

OKoJorus Kak Hayka. 3aJadd WU pa3felibl SKOJIOTUU. MeToabl 3KOJOTMYECKUX UCCIIEI0BAaHUM.
DKOJIOTM4ECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAS, HA3€MHO-BO3/yILIHAs, IIOYBEHHA,
BHYTPUOpPraHU3MEHHas!.

Okonoruyeckne Qaxtopsl. Kiaccupukamus sKojgorudeckux (akTopoB: aOHOTHYECKHUE,
OMOTHYECKHE U aHTpONOreHHbIe. JelicTBrE 3KOIOrnYecKuX (PaKTOpoB Ha OPraHU3MBI.

AbuoTtnueckue (akTopbl: CBET, TEMIIEpaTypa, BlaxHocTb. Dotonepuoausm. [lpucnocobienus
OpPraHMU3MOB K JIEHCTBUIO abNoTHYeCKUX (hakTopoB. bruonornueckrue puTMsl.

buotnueckue ¢axtopbl. Buabl 6MoTHUECKUX B3aMMOAECUCTBUIN: KOHKYPEHILIUS, XUITHUYECTBO,
cumbuo3 u ero ¢opmel. [lapazutusm, kKoomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJeOHUYeCTBO). AMEHCalu3M, HeWTpanu3M. 3HaueHHe OWOTHYECKUX B3aUMOJCHCTBUM AJs
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.
Jemoncmpayuu
Kapra npupoansix 301 3emin.
Cpenpl 00uTaHMUs OPraHU3MOB.
DOTONEPUOAU3M.
[omynsAuumu.
[Inmessle neny.
Ilpakmuueckue padomut
1. IToac4€Tr MIOTHOCTH MOMYJIALMMI pa3HbIX BUJOB PACTEHHM.

Tema 11. CoobuecTBa 1 3K0JI0rHYECKHE CHCTEMbI

Coo061ecTBO opranu3mMoB — OuoteHo3. CTpyKTypbl OMOIIEHO3a: BHIOBAsI, IPOCTPAHCTBEHHAS,
Tpouueckas (nuieas). Buasi-noMuHanThl. CBsI3u B OMOIIEHO3E.

Dkonorudeckue cuctembl (dkocucteMmsbl). [loHsTHE 00 »dKOCHCTEeME H OHMOTEOIeHO3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBHI SKOCHUCTEMbI: MPOAYLEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB M MOTOK PHEPTUU B dKocHucTeMe. Tpoduueckue (MHIIEBbIE) YPOBHH dKOCHCTEMBI. [InieBbie
uenu u cetd. OCHOBHBIE IIOKa3aTeaM »SKOCUCTEMBbI: Ouomacca, MNPOAYKLHUSA. KOJIOTMYEcKue
NUPaMUAbL:  TPONYKIMH, YHUCICHHOCTH, Ouomaccel. (CBoicTBa HKOCHCTEM: YCTOHYMBOCTb,
camoperynsuus, pazsutue. Cykieccus.
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IIpuponHbIE SKOCUCTEMBI. OKOCHCTEMBI 03€p U peK. OKOCHCTEMA XBOMHOIO WM
LIMPOKOJIMCTBEHHOT'O JIeca.
AHTpONIOTeHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBL. YpOosKocucTeMbl. buonorumueckoe u
XO03sIHCTBEHHOE 3HAUYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
BuopasznooOpaszue kak (akTop yYCTOWYMBOCTH dKocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3eMiie.
Jemoncmpayuu
IIumeBsle nenu.
buonenos: cocras u CTpyKTypa.
ITpuponnsle cooOiecTBa.
Llenu nmuTanus.
Okosiornyeckas nupamuia.
buocdepa u yenosex.
DKkocucTeMa IHPOKOIMCTBEHHOTO JIeca.
DKocucTema XBOHHOrO Jieca.
buonienos Bomoéma.
ArponeHos.
Ilpakmuueckue pabomot
1. 3yueHue u cpaBHEHUE OCHOBHBIX IOKa3aTeNIel IKOCUCTEM.
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TemaTn4eckoe IJIAHUPOBAHHE

TemaTnyecknid 0JI0K,
TEeMa

OcHoOBHOe€ cojlepKaHue

OcHOBHBIE BUJBI A€ATEJIbHOCTH YYalIUXCH

TEMA 1. BUOJIOT Sl KAK HAYKA (2 4)

buonorus kak Hayka.
Mertoapl mO3HAHUS
YKUBOH TIpupobI (2 1)

Buonorus kak Hayka. CBsizu OMOJIOTHH C
0O0IIeCTBEHHBIMHU, TEXHUYECKUMH U IPYTUMH
€CTeCTBEeHHBIMH HayKamH, (uiocodueit, peiurueii,
ATUKOH, 3CTETUKOH 1 TIpaBoM. Pois Gnonorum B
(hopMHpOBaHUM COBPEMEHHON HAyYHOH KapTHHBI
mupa. CrctemMa OMOJIOTHYECKUX HayK. MeTOo bl
MTO3HAHMS KUBOU MPHUPOIHI (HAOIIOIeHNE,
9KCIEPUMEHT, OTNIUCaHKEe, H3MEPEHHE,
KJaccu(UKaINs, MOJICTUPOBAHHUE, CTATHCTHYECKAS
00paboTKa NaHHBIX).

PackpsiBath copepxaHue TEPMUHOB U MOHITHI: HAYYHOE MUPOBO33PEHHUE,
Hay4Hasl KapTHHA MHUpa, HAYYHBIH METOJ, TUTIOTE3a, TCOPHs], METObI
HCCIIEJOBAHUS.

XapakTepru30BaTh OMOJIOTHIO KaK HAYKY, €€ MECTO M POJIb CPEAH OPYTUX
€CTECTBECHHBIX HayK.

[lepeuncnars pa3mensl OHOIOTUN B COOTBETCTBUN C OOBEKTAMU H3yUCHHS.
HaspiBaTh BakHEHIIE 0Tpaciy OMOMOTHYECKUX 3HAHUH U 3a7a49H, CTOSIINE
nepen ouonorueit XXI B. PackpbiBath copepikaHie TEPMHHOB U TIOHSITHH:
HAyYHBII METOJI, METOJIbI UCCIICTOBAHMUS.

XapakTepu30BaTh OCHOBHBIE METOAbI IO3HAHUS )KUBOU MIPUPOIBL:
HAOJII0JICHHE, SKCTICPUMEHT, ONMCAaHUE, U3MEPCHHE, KiacCu(DUKaIIUs,
MOJICIIMPOBAHKE, CTATUCTHYECKAsE 00padOTKa JaHHBIX.

TEMA 2. )KUBBIE CUCTEMBI U UX OPTAHU3ALIUSA (2 u)

buonormueckue cucremsl, | JKuBble cucTeMbl (OMOCHCTEMBI) KaK MPEIMET
MIPOLIECCHl M UX U3Y4YeHHE | M3ydeHHus Omoioruu. OTINYHe KUBBIX CUCTEM
29 OTHEOPIaHUYECKOU MTPUPOABI.

CaoiicTBa OMocuCTEM M UX pazHOoOOpasue. YPOBHU
OpraHu3alyy OMOCUCTEM: MOJIEKYJISIPHBIMH,
KJIETOYHBIN, TKAHEBbI, OPraHU3MEHHBIH,
HOITYJISIIMOHHO-BUAOBON, SKOCHCTEMHBIH
(buoreonieHOTHYECKHUH ), OMOC(HEPHBII.

PackpbIBaTh cojiepkaHue TEPMHUHOB M TIOHATHH: CHCTEMa, OUooryecKast
CUCTEMa, DJIEMEHTBI CUCTEMBI, CTPYKTYpa OHOCHUCTEMBI, CBOHCTBA JKUBBIX
cucteM, 0OMEH BEIIECTB, Pa3MHOKEHHE, POCT, Pa3BUTHE, HACIIEICTBEHHOCTD,
HU3MEHUYHBOCThD, Pa3IPAKUMOCTh, SHEPrO3aBUCHMOCTh, YPOBHH OpPTraHH3aIUN
KU3HH (OHOCHCTEM).

XapakTepr30BaTh MPUHIIMITEI OPraHU3aIUK OMOCUCTEM: OTKPBITOCTh, BRICOKASI
YIOPSAA0YEHHOCTh, CAMOPETYIISIHSI, HEPAPXUIHOCTb.

[epeuncnsaTs YHUBEpCATBLHBIC CBOMCTRA JKUBOTO: STHUHCTBO XHMHUYECKOTO
COCTaBa, Pa3pakuMOCTh, ABIKEHHE, TOMEOCTa3, POCT U pa3BUTHE,
HACJIeICTBEHHOCTh, N3MEHUYUBOCTh, IBOIIONHS (TIPUCIIOCOOIEHUE K
HU3MEHSIOIIUMCS YCIIOBHUSIM).

[IpuBOIUTH IPUMEPBI OMOCUCTEM PA3HOIO YPOBHSI OpraHU3alMK U
CPaBHMBATh IIPOSBJICHUS CBOMCTB KHBOT'O HA PA3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHEIE ITPOLIECCHI, TPOTEKAIOIINE B OMOCHCTEMAX:
0OMeEH BEIIECTB U MPEeBPAICHHE YJHEPTUU, CAMOBOCIIPOU3BEICHUE,
CaMOPEryJISIHS, Pa3BHUTHE.

TEMA 3. XUMUUYECKHWIN COCTAB 1 CTPOEHUE KJIETKH (6 4)
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XHUMHUYECKHM COCTaB
knetku. CocTaB U
CTPOCHHE OCITKOB.
depmenTsI (2 u)

XUMHUYECKUH COCTaB KIETKU. XUMHUYECKHE
AIIEMEHTBI: MAKPOAJIEMEHThI, MUKPO3JIEMEHTHI. Bona
Y MUHEpaJIbHbIE BenlecTBa. OU3NKO-XMMHYECKUE
MIPOLIECCHI, MPOTEKAIOIIUE B )KUBBIX CUCTEMAX.
DyHKINU BOABI U MUHEPAJIBHBIX BELLIECTB B KIIETKE.
[Toxnepsxanue ocMoTHIECKOTO OanaHca.

Benku. CoctaB 1 ctpoeHue 6emkoB. AMHHOKHCIOTHI
— MOHOMepEHI OenkoB. HezamMeHnMbIe 1 3aMEHUMBIE
aMHUHOKHCIIOTH. AMUHOKHCIIOTHBIM COCTaB. Y pOBHH
CTPYKTYpBI OETTKOBOI MOJIEKYJIbI (TIEpBUYHAS,
BTOPUYHAS, TPETUYHAS U YETBEPTUYHASI CTPYKTYpPa).
XuMudeckue cBoicTBa OenkoB. bruomorndeckne
¢GyHKIIH OEIKOB.

®DepMeHTBI — OHOIOTUYECKUE KaTaluu3aTophl.
Crtpoenue ¢pepMeHTa: aKTUBHEIN IIEHTP, CyOCTpaTHast
cneruduaHocts. KopepmeHTsl. BuramMuHsI.
Otnuuust PepMEHTOB OT HEOPTAHUIECKUX
KaTaJn3aTopOB.

PackpeiBath copepikaHie TEPMUHOB U IOHSITHIA: 3JIEMEHTHI-OMOT €HBI,
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI; MHHEpPAJIbHbIE BEIIECTBA, MOJICKYJIa BOIBI
KaK JIUIO0JIb, BOAOPOIHBIE CBA3M; THAPOQUILHBIE U THAPOGOOHBIE BELIECTBA,
(hepMeHTBI, aKTUBHBIH LEHTp, CyOcTpaTHas cenn(pUIHOCTh, KOPEPMEHTHI,
OCIIKH-aKTHBATOPHI M OCTIKU-UHTHOUTOPEI, OCTTKH, TTOTMMEPBI, MOHOMEPHI,
AMHUHOKHCIIOTBI, IETITH/IHAS CBSA3b, TOJMIICTITH I, ICHATypaLHsl.

Jloka3bIBaTh €IMHCTBO IEMEHTHOTO COCTaBa KaK OJJHO M3 CBOMCTB >KUBOTO.
PacnpenensiTe XuMHUECKHE IEMEHTBI IO TPYIIaM B 3aBHCUMOCTH OT
KOJIMYECTBEHHOTO NTPEACTAaBUTEIbCTBA B OPraHU3ME; XapaKTePH30BaTh POJIb
OTJCTBHBIX 3JIEMEHTOB.

BEISBIIATE CBA3b MEX/Y COCTABOM, CTPOCHUEM MOJICKYJIbI XHMUYECKOTO
COETMHEHUS U ero QYHKIHSIMH B KIIETKE.

XapakTepr3oBaTh OCIKH KaK KJIaCC OPTaHUYECKUX COSTUHEHHIA;
KJIacCU(PHUIUPOBATH UX N0 CTPOSHHIO (TI00YIIsIpHbIE U PUOPHILISIpHBIE
OeNKH), MePeUnCIIATh U XapaKTepru30BaTh (PyHKIINU OEITKOB.

VYka3bIBaTh OTINYHS (PEPMEHTOB OT HEOPTaHMYECKUX KaTAIN3aTOPOB.
OOBSCHSITH POJIb PEPMEHTOB B PYHKIIMOHUPOBAHUH KUBBIX CHCTEM, B
NPOMBIIUIEHHOCTH, B MEUIIMHE, B TIOBCEIHEBHOMN KU3HH YEJIOBEKA.

Vrinesonasl. JInnuael.
HyxienHOBBIE KACIOTHI.
ATD (2 9)

YrieBoapl: MOHOCaxapuapl (TIIIOK03a, 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 conep)xaHie TEpPMUHOB U OHATHH: YITIEBObI, MOHOCAXapUAbI,
Jcaxapyibl, IoJIMcaxapuabl, TII0K03a, pubo3a, 1e30Kkcuprdo03a, caxaposa,
JIaKTO03a, MAJIbTO3a, [IEJUT0I03a (KIIeTYaTKa), KpaxMal, TIIMKOT€H; JIUMU/IBL,
TPUTIHIIEPUIBI (KUPBI, Macia), GOCHOTUTHIBI, CTEPOUIHI,
ne3okcupudonykienHoBas kuciora (JJHK), pubonykinenHoBast kucnora
(PHK), Hyk11€0TH I, TOMMHYKJICOTHAHAS LIeTh (OJTUHYKIECOTH/),
KOMITJIeMeHTapHOCTbh, pyHKIMH JJHK (XpaHeHue u nepegaya HacleICTBEHHOM
nHpopmarun); Buasl PHK (mHpOpManmonHas, TpancmopTHas,
pubocomanbhas); agenozunTpudocdar (ATD), Makposprudeckas CBI3b.
XapakTepru3oBaTh YrieBObl, TUMHBI KaK KJIACC OPraHUYECKUX COSINHEHHH,
HYKJICHHOBBIE KUCJIOTHI KAK XUMHUECKUE COCAMHEHHUS U HOCUTEIIN
HaCJIeICTBEHHON WH(pOPMaLHH.

KnaccnunupoBaTh yrieBoIbl U JIMIHIBI IO CTPOSHHIO; TIEPEUUCIISATh
(YHKLINY YTI€BOAOB U JIMITHIOB.

CxemaTHuecki n300paxarb CTPOEHHE MOJIEKYJI YIJIEBOJIOB, JIUITHJIOB,
CTPOEHHE HYKJICOTHIOB, MOJIEKYJI HyKJIENHOBBIX KHCIOT, AT®.

OtmeuaTs 0COOEHHOCTH CTPOCHHUS MOJIEKYJT HyKJIeMHOBBIX kucioT (JJHK,
PHK) u ATO®.
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Mertoap! u3ydeHust
kietku. Knerounas
teopusi. CTpoeHue
AYKAPUOTUYECKON KIETKU
(29)

HuTonorus — Hayka o kietke. Knetounas teopust
— TIpUMeEp B3aMMOJICHCTBUS UAcH U GaKkToOB B
Hay4YHOM IO3HAHHUU. MeTO/bl H3YUEeHHUS KIIETKH.
Knerka xak nenoctHas xuBasi cuctema. O0mue
NPU3HAKU KJIETOK: 3aMKHYTasi Hapy>kHasi MeMOpaHa,
Mounekyibl JJHK kak resetTnueckuil annapar,
cuctema cuHTe3a Oenka. THITbI KIEeTOK:
3yKapuoTHYECKas U MPOKapuOTUYECKasl.

OCco0CHHOCTH CTPOSHUS MTPOKAPUOTHICCKON KIICTKH.

Knerounast crenka 6akrepuii. CTpoeHue
3yKapuoTHYecKol kieTku. OCHOBHBIE OTINYMUS
PacTHTENHHOH, )KUBOTHOUN U TPUOHOM KIIETKH.
IToBepXHOCTHBIE CTPYKTYpPBl — KJIETOYHAsI CTEHKA,
TJIMKOKAIMKC, X (yHKuuu. [TnazmaTtiueckast
MeMOpaHa, e€ CBOWCTBa M (PyHKITHH.

[uTornasma u e€ opranousl. OmHOMEMOpaHHbIE
opranouas! kiaetku: IIIC, anmapar I'onsmxu,
u30coMbl. [1o1yaBTOHOMHBIE OPraHOMIbI KIIETKU:
MHUTOXOHIPUH, IacTu bl [Ipoucxoxaenue
MUTOXOHAPUM U TutacTua. Buasl miactu.
HememOpanHbIe OpraHOUIbI KJICTKU: PHOOCOMBI,

KJICTOYHBIN LEHTP, UCHTPHUOIIN, PECCHUYKH, KTYTHUKHU.

@DYHKIMK OPTaHOUIOB KJIETKH. BrirtoueHwus.

Slnpo — perynsaTopHslit 1IeHTp kieTku. CTpoeHue
aapa: siaepHas 000JI0UKa, KapHUOIUIa3Ma, XPOMAaTHH,
AIIPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KIETKE.

PackpwiBath coniepikaHue TEPMHHOB U ITOHITHIA: KJICTKA, [IUTOJIOTHUS;
PacKpbIBaTh COAEpKaHHUE TIOJIOKEHHIH KIETOYHON TEOPUH, KIETKH
(3yKapuoTudeckas, IpoOKapuoOTHUYECKas), IIa3MaTHieckas MeMOpaHa
(nmasmanemMma), IIIMKOKAITUKC, TPAHCTIOPT BEIIeCTB (TTACCUBHBIN, aKTUBHBIN),
SHA0NHTO3 ((harommuTo3, MHHOIMTO3),PK30IMTO3, KJIIETOYHAs CTEHKA,
HYKJIEOWI, ITUTOIUIa3Ma, OPTaHOHIBL, YHIoIIa3MaTnaeckas cethb (D11C),
anmapat [ oJbIKH, TM30COMBI, BaKYOJIh, MUTOXOHJIPHH, TUIACTHIbI
(X7I0poIIIacThl, XPOMOIUIACTHI, JICUKOIUIACTHI), PHOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIN TEHTP (LIEHTPOCOMA), PECHUYKH, KT'YTHKH, BKIIIOUEHUS, SIIPO,
simepHast 000JI04Ka, KapUOILIa3Ma, XPOMATHH, SIPBIIIKO, XPOMOCOMBI.
Hepe‘II/ICJIHTI) 1 XapaKTEpHU30BaTh OCHOBHBIC METOAbI MU3YUCHUS KIICTKU
(mpuroTOBIIEHUE CPE30B, OKPALTUBAHIE, MUKPOCKOITUPOBAHHE,
neHTpu(yrupoBaHue, KyJIbTHBHPOBAHNE KIETOK U TKaHEH).

CpaBHUBaTh MEKAY COOON 3YKaPHUOTUICCKHE U TIPOKAPUOTHUCCKUE KIICTKH;
OTMEYaTh CXOJCTBO U Pa3iH4Us B CTPOCHUH KIETOK OAKTEpPHil, ’KUBOTHBIX,
pacTenwmii 1 TprOOB.

OnuchIBaTh CTPOCHUE 3YKAPHOTHUCCKOHN KJIETKU 10 W300paKeHUSAM U Ha
MUKpOIIpenaparax; KiaccupuIupoBaTh OPraHOU bl B 3aBUCUMOCTH OT
0COOCHHOCTEW X CTpOeHHS (0JHOMEMOpaHHBIC, IByMeMOpaHHbIE,
HeMeMOpaHHBIE);

OIMKCHIBATh (DYHKIIUU KaXKIOTO OPraHOUIa B KIICTKE.

XapakTepru30oBaTh KIIETOYHOE SAPO KaK MECTO XpaHeHHs, repenadn (yIBOCHUE
XPOMOCOM) U peann3anui (TPAaHCKPHIIIIKS) HACIEICTBEHHON HH(pOpMaInu
KJICTKHU.

[lepeuncnare 1 OMUCHIBATH KOMIIOHEHTHI S/Ipa U UX (QYHKITUH.

CxemMaTHyHO M300pakaTh CTPOCHUE PACTUTENHLHON U )KUBOTHOM KIIETKH.
OOBICHATH OMOJIOTMYECKOE 3HAUCHUE TPAHCIIOPTA BEIIECTB B KIICTKE.

TEMA 4. KU3HEJAEATEJBHOCTbD KJIETKHU (4 u)

OOMEH BEIIECTB.
[InacTuueckuii 0OMEH.
DHepreTUIecKuii oOMeH
(29)

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
rerepoTpodHslii. Poib ¢pepmeHTOB B 00MEHE
BEIIECTB U NPEBPAILICHUH SHEPTUH B KIIETKE.
®Potocunres. CBeToBas u TeMHOBas (a3bl

PackpriBath conepikaHue TEPMUHOB M TIOHATHIA: OOMEH BEIIECTB U
MIpeBpalieHne YHeprun (MeTaboIN3M), ACCUMUIIALINS, IIIACTHYECKUI OOMEH,
JUCCUMMJISIUS, SHEPreTHYCCKU 00MeH, poTocuHTe3, (HOTONH3,
(hocdopumpoBanue, MEPEHOCUUK TPOTOHOB, XEMOCHUHTES.

OnuceiBaTh (OTOCHHTE3, TIPOIIECCHI, TPOTEKAIOIINE B CBETOBON 1 TEMHOBOH
(aze, sHEpPreTUYECKHit 00MEH, TITMKOIN3, MOJIOYHOKHCIIOE OpOXKEHHE,
CITUPTOBOE OpOXKEHHE, OMOIOTHUECKOE OKUCIICHHE, KIIETOUHOE JIBIXaHHE,
JUCCUMMIISIINS, (DepMEHT.

BrISBISTH IPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXTY TOTJIOIEHUEM COJIHEYHOH
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¢dorocunTesa. Peakunu GoTocunresa.
OddekTrBHOCTS (HOTOCHHTE3a. SHAUCHHEC
¢doTocuHTE3a AN KU3HU Ha 3emiie. Brusinue
YCIIOBUH cpelbl Ha POTOCHHTE3 H CIIOCOOBI
MIOBBIIIICHHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX
pacTeHui.

XemocuHTe3. XeMOCHHTE3UPYIOIKe OaKTepUH.
3HavyeHne XeMOCHHTe3a ISl )KU3HU Ha 3eMIie.
DHepreTUIecKuii 0OMeH B KIIETKE.

Pacmienyienue BemniecTB, BhIJCICHUE U
aKKyMYJUPOBAHHUE SHEPTHUH B KIIETKE. DTarbl
sHepreTudeckoro oomeHa. [ 'mukonms. bpoxxenue n
ero Bubl. Kiicmopomnoe okuciieHue, Uik KIETOUHOE
neixanue. OxkuciuTenbHoe GochopuaIupoBaHue.
O} PeKTHBHOCTH IJHEPTETUIECKOTO OOMEHA.

SHEPTUU XJIOPOPHUIUIOM U CHHTE30M MoJiekyn ATO.

CpaBHUBaTh UCXOHBIE BEIIECTBA, KOHEYHBIE MPOTYKTHI H YCIOBHS
MPOTEKAaHMUS peaKiyii CBETOBOM U TeMHOBOH (a3bl poTocHHTE3A.
CpaBHUBaTh (POTOCHHTE3 K XEMOCHHTE3.

OnennBath 3HaueHHE (POTOCHHTE3a U XEMOCHHTE3a IS )KU3HU Ha 3eMIie
XapakTepru30BaTh OOMEH BEIIECTB U MPEBPAIICHUE YHEPTUH (METabO0IH3M)
KaK OJIHO UX CBOHCTB HBOTO.

[epeuncnsars 0COOEHHOCTH IIIACTHYECKOTO M SHEPTeTHYECKOro 0OMeHa B
KJIETKE; yCTaHABIMBATH B3aNMOCBSI3b MKy HIMHU.

Paznuyathk TUIBI OOMEHA BEUIECTB B KIETKE: aBTOTPOGHBIN U TETEPOTPOPHBIH.
OnwuchIBaTh 3TaMbl SHEPreTHUECKOT0 0OMeHa (MTOJrOTOBUTENbHBIN,
0OECKUCIIOPOIHBIN, KHCIOPOIHBIIN) U CPABHUBATH X MEXIY COOOM.
XapakTepru30BaTh PEAKIUH TIIHKOIN3a, OPOKEHNUS, KIIETOYHOTO JTBIXaHUS,
BBIABJIATH IPUYMHHO-CIICACTBCHHBIC CBA3U MCKAY I'NTUKOJIN30M, KJIICTOYHBIM
JIbIXaHUEM U CUHTE30M MoJiekyn ATO.

CpaBuuBaTh 3 (PEeKTHBHOCTh OECKUCIOPOTHOTO H KHCIOPOHOTO ATATIOB.

buocuntes Genka.
Hexnerounsie hopmbl
YKU3HU — BHUPYCHI (2 1)

Peaknuu maTpuuHOro cunresa. I'eneruyeckas
unpopmanus u JJHK. Peanuzanus reaernaeckoit
nH(pOpPMAIUH B KIIEeTKe. | eHeTHIecKuil Ko 1 ero
cBolcTBa. TpaHCKpUIMLIMS — MATPUUYHBIA CUHTE3
PHK. Tpaucnsius — OuocuHTe3 Oeika. JTarbl
Tpa"casauuy. KogupoBanne aMuHOKHCIOT. Ponb
pubocomM B OnocuHTE3€e OelKa.

Hexnerounsie hopmbl )xu3HN — BUpYCHL. McTopus
otkpbITus Bupycos (/1. V. iBanoBcKwmif).
OCOOEHHOCTH CTPOCHUS U KU3HEHHBIN LUK
BupycoB. bakreprodaru. boneznu pacrenui,
JKUBOTHBIX U Y€JIOBEKa, BBI3BIBAEMBIE BUPYCaMHU.
Bupyc ummynoneduuunra yenoseka (BUY) —
B030ynutens CIIMda. OOpatHast TpaHCKPUIILHAL,
peBeprasa, uHrerpasa. [Ipodpumakruka
pacrpocTpaHeHus] BUPYCHBIX 3a00JIeBaHHMA.

PackpsIBath copepxkaHue TEPMUHOB U IIOHITUN: T'€H, TECHETUYECKUNA KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIIIS, TPAHCIIALUS, KOJOH, aHTUKOJIOH,
pubocoma, IIEHTpainbHas 1orMa MOJIEKYJISIpPHON OMOJIOTHH, BUPYC,
BUpYCOJIOTHS, Karcus, Oakrepuodar, BUpyC IMMYHOAE(UIINTA YeIOBEeKa
(BHY), oHKOTE€HHBIE BUPYCHI.

OmnpenensaTb CBOWCTBAa TEHETUYECKOTO KO/a (TPUILIETHOCTD, OJTHO3HAYHOCTD,
BBIPOKAEHHOCTD, YHUBEPCAILHOCTh, HEIEPEKPBIBAEMOCTb, HETIPEPBIBHOCTH).
OnwuchIBaTh 3TaNbl peaiu3aluy HacIeCTBEHHON HH(OPMAIIUH B KIIETKE.
CpaBHHUBaTh peakiluu MaTpuuHoro cuuTe3a monekysil PHK u Genka B kieTke.
XapakTepr3oBaTh BUPYChl KAK HEKJIETOUHYIO (OPMY KU3HH; 0COOEHHOCTH
CTPOCHUS U )KU3HEHHBIH LUK BUPYCOB.

OnwuchIBaTh )KU3HEHHBIN IIUKII BUPYCa HIMMYHOIS(UIINTA YeTIOBEKa;
pasnuyate Ha pucyHkax BTM (Bupyc TabauHoii Mo3auku), 6akrepuodar,
BUNY.

O60CcHOBBIBaTH M COOTIOAATH MEPHI MPOPHUIAKTUKN PACIIPOCTPAHEHHS
BHPYCHBIX 3a00JIeBaHMI (peCTIUPaTOPHBIE, )KEITYA0UHO-KUILICYHbIE, KIICIIEBOH
sHIepamt, BUY-undeknms).

TEMA 5. PASBMHOXEH

HUE U UHAUBUAYAJBHOE PABBUTHUE OPTAHU3MOB (4 4)

JKn3HeHHbIN TUKIT
KJIEeTKU. JleneHue KIeTKu.
@DopMEbI pa3MHOKEHUS

KneTouHbIi UK, WM SKH3HCHHBIN UK KIICTKH.
WuTepdaza u mutos. [Iponeccsl, nporekaroniue B
unrepdase.

PackpeiBath cojiepaHue TEPMUHOB U OHSATUMN: KIETOYHBIN LIUKII,
nHTepdaza, peruuKaIms, XpoMocoMa, KapruoTHII, TAIUIOUTHBIN, TATIOUTHBIH
XPOMOCOMHBIH HA0Op, XpOMaTH]IbI, MUTO3; €T0 cTaauu: podasa, meradasa,
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OpTaHu3MOB (2 u)

Pennukanus — peakiust matpuunoro cuntesa JJHK.
Crpoenune xpoMocoM. XpOMOCOMHEIN Habop —
Kapuotun. JUIIONIHBIN U TaluIOUIHBIN
XPOMOCOMHBIE HA0OPBI. XPOMATHIBI.
IIuTonornyeckre OCHOBBI PAa3MHOXKEHUS 1
WHIUBUIYJIBHOTO PA3BUTUSL OPraHU3MOB.

Jenenue kneTku — MuTo3. CTaguu MUTO3A.
[Ipotieccrl, MPOUCXOSIINE HA PA3HBIX CTATUIX
MHTO3a. bronormueckuii CMBICII MUTO3A.
[Iporpammupyemast ruOesbh KJISTKA — aromTo3.
Meiio3. Craguu Meitosa. [Iporneccsl, mpoucxoasmme

Ha cTaausx Meroza. [loBegenue xpomocom B Meio3e.

Kpoccunrosep. buonoruueckuii cMbICI U 3HAUECHHE
Meno3a.

DopMbI pa3sMHOXKEHHS OPraHU3MOB: Oecronoe u
nojoBoe. Bunpl 6ecrionoro pa3MHOXKEHUS: eJICHHE
HaABOC, IOYKOBAHHUEC OJHO- 1 MHOI'OKJICTOYHBIX,
CHOpooOpa3oBaHUE, BETeTaTUBHOE Pa3MHOXKECHHE.
HcKyccTBEeHHOE KJIOHUPOBAaHHE OPTaHU3MOB, €T0
3Ha4YeHHE I CEJIEKIINU.

ITonoBoe pa3MHOXKEHUE, €0 OTJINYUS OT OECIIONOTO.

anadasa, Terodasza, Meii03, KOHBIOTAIMS XPOMOCOM, TIEPEKPECT
(KpoccHHToBep) XpOMOCOM, T'aMeThl, Pa3MHOKEHHE, KJIOH, II0JIOBBIE KJIETKU
(rameTsl), STLIEKIIETKA, CIEPMATO30U/, 3UTOTA, IeICHUE HaIBOE, TOYKOBAHHE,
criopyJisiiusl, (parMeHTanus, BereTaTHBHOE Pa3MHOKEHHE, CEMEHHOE
pa3MHOKEHUE, OIbIICHNE, TBOWHOE OIUIOOTBOPEHHE, IIOJIOBBIC KEIIE3bl,
CEMEHHHKH, IMYHUKH, OTJIOAOTBOPEHUE (HApYKHOE, BHYTPEHHEE).
OnuceIBaTh )KU3HEHHBIN UK KJIETKH; IEPEUUCIIATh U XapaKTepU30BaTh
MEepUO/IBI KJIETOYHOTO IMKJIA, CPAaBHUBATH UX MEXKIYy COOOH.

OmnuceIBaTh CTPOCHUE XPOMOCOM, KAPUOTHUIIOB OPTraHU3MOB, CPAaBHUBATh
XPOMOCOMHEBIE HA0OPHI KJIETOK, CPABHUBATH CTAJH MHUTO3A.

Paznuyath Ha MUKpoTpenaparax ¥ pUCyHKaxX CTaJly MUTO3a.

PackpeiBaTh OMONTOTHYECKUI CMBICT MUTO3A.

XapakTepru30oBaTh MeH03 Kak Crioco0 KIETOYHOTO JCJICHHUS; OTIICHIBATh MEHO03
0 CTaJAMSIM; CPAaBHUBATh CTaMU Mei03a U MUTO3a.

Paznuuarh Ha prCyHKax cTaanu MeHo3a; pacKpbIBaTh OMOJIOTHIECKOE
3HAYECHNE MeHo3a.

XapakTepru3oBaTh 0OCOOCHHOCTH M 3HAYEHHE OECIOIOro U MOJIOBOTO CIIOCO00B
Pa3MHOKEHHUSI.

Berinenste BUaBI 6€CIOTI0r0 pa3sMHOXKEHHS; BEIIBIISATH B3aUMOCBSA3H MEXKIY
(dhopMaMu ¥ CrIOcOOAMH Pa3MHOKCHHS U UX OMOJIOTMYECKUM 3HAYCHUEM.
Bragets mpuéMamMu BEreTaTUBHOTO Pa3MHOXKEHHS KyJIbTYPHBIX pacTeHUH (Ha
[pUMepe KOMHATHBIX).

XapakTepr30BaTh MOJIOBbIE KJIETKH: SHLEKIETKH, CIEpMAaTO30UIbl; BBISBIATh
0c00EHHOCTH MX CTPOCHHSI.

O6paszoBaHue U pa3BUTHE
TMTOJIOBBIX KJIETOK.
Ormo10TBOpEHUE.
NunuBuayanbHOE
pa3BUTHE OPTaHU3MOB
(29)

I'amerorene3 — mporecc 00pa30BaHMs MOJIOBBIX
KJIETOK Y >KUBOTHBIX. I 10J10BBIE JK€M1€3bI: CEMEHHUKHU
u stmuyaukn. OOpa3oBaHKe U Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CrepMaTo30u/1, sifieKIeTka) —
criepMaToreses u ooreses. OcCOOEHHOCTU CTPOEHUS
AWLEKJIETOK U criepMaTo30uA0B. OTI0I0TBOPEHHE.
ITapTenorenes.

WnpuBuayansHOe pa3BUTHE (OHTOTEHES).
OMOpHOHANIEHOE pa3BUTHE (SMOPHOTEHES).

OTarbel SMOPHUOHATBHOTO PA3BUTHS Y TO3BOHOYHBIX
JKUBOTHBIX: JIPOOJICHHE, TaCTPYJISIHS, OPraHOTCHE3.
[HocTamMOproHaIbHOE Pa3BUTHE.

Tumbl mocT-3MOPHOHATIBHOTO Pa3BUTHSL: IPAMOE,

PackpsIBath copepxaHue TEPMUHOB U NIOHSTHUI: TaMETOTE€HE3,
criepMaToreHes, 0OreHes, CrepMaTo30u/l, akpocoma, SHUIEeKIeTKa, TOISIPHbIC
TeNblla, OHTOTEHE3, IMOPUOTeHe3, 3UT0Ta, APodJIeHIE, 0JaCTOMEPHI, MOpYJIa,
OJsiacTyJa, 0JIacTOLENb, TACTPYIIa, HEHMpYJia, OPraHOreHEe3; 3apO/IbIIIIeBhIC
JMCTKU: 3KTOJIEPMa, ME30JIepMa, SHTOAEPMa; TIOCTIMOPHOHATILHOE pa3BUTHE:
pSIMOE U HENpAMOoe (JIMUMHOYHOE); MeTaMop(do3, Meracropa, MUKpOCIopa,
MBUIBIIEBOE 3€PHO, CIIEPMHUH, 3apOJBIIIEBBI MEIIOK, IBOMHOE
OIIJIOZIOTBOPEHUE.

XapakTepru3oBaTh OCOOCHHOCTH raMeTOreHe3a

y )KUBOTHBIX U €T0 CTaJIHH, ITOJIOBBIE KIIETKH

JKUBOTHBIX M OTIMCBHIBATH MPOIIECC UX PA3BUTHS.

CpaBHHUBATH CIIEPMATOr€HE3 U OOTEHES.

OnuchIBaTh OIUIOIOTBOPEHHE, OMOJIOrHYECKOE 3HaUCHUE OII0JOTBOPEHHUSI.
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HenpsMoe (JTMunHOYHOE). BriusitHue cpenbl Ha
pasBUTHE OPTaHU3MOB; (haKTOPHI, CIOCOOHBIC
BBI3BIBATh BPOXKJCHHEIC YPOJICTBA.

Poct u pa3ButHe pacrenuii. OHTOreHe3 IIBETKOBOTO
pacTeHus: CTPOCHUE CEMEHH, CTaINU Pa3BUTHSL.

Onpenensarh Tanbl SMOPUOHATBHOTO PA3BUTHS XOPIOBBIX Ha CXEMaXx H
mpernapaTax | OMUCHIBATH MPOIIECCH, MPOUCXOISIINE Ha KAXKOM 3Tarle.
CpaBHUBATH MEPUOIHI OHTOTEHE3A; IPSIMOE U HEMPAMOE (JIMYMHOYHOE)
[TOCTAMOPHUOHAIILHOE PA3BUTHE, 3aPOIBIIIN YEJIOBEKA U APYTUX XOPIAOBBIX.
OOBACHATH OMOJOTHIECKOE 3HAUCHHIE PA3BUTHS

¢ MeTaMop(}0o30M; OTPUIATEIBHOE BIMSHUE aTKOTOJISI, HUKOTHHA U JAPYTHX
TEPaTOTEHHBIX (PAKTOPOB HA PAa3BUTHE 3aPOBIIIIA YETIOBEKA.

OnuceIBaTh NPOIIECC ABOWHOTO OTUIOOTBOPEHMS Y IIBETKOBBIX PACTECHUIA.

TEMA 6. HACJIEACTBEHHOCTb U UBMEHUYUBOCTb OPI'TAHU3MOB (6 4)

I'enetnka — Hayka o
HaCJIEICTBEHHOCTH U
U3MCHYHUBOCTU.
MounorubpugHoe U
TUTHOpUIHOE
CKpelIMBaHue. 3aKOH
HE3aBUCHMOTO
HacJleI0BaHUs IPU3HAKOB
(249)

IIpenmer u 3a1aun reHeTUKU. Poib nuTomoruy u
SMOPHOJIOTUH B CTAHOBJICHUHU IeHETUKU. Britazn
POCCHICKUX U 3apyOEeKHBIX YUCHBIX B pa3BUTHE
TeHEeTUKU. MeTobl TeHeTHKHU (THOPHUIO0IOTHIECKUH,
[UTOTEHETUIECKUH, MOJIEKYIIPHO-TEeHETHIECKHN ).
OcHOBHBIE TeHETHYECKHE TOHITHS. | eHeTHIecKast
CHUMBOJIMKA, HCIIOJIb3yeMas B CXeMaX CKpelMBaHU.
3aKOHOMEPHOCTH HacJIeIOBAHUS IPU3HAKOB,
ycranoBieHnHele ['. Mennenem. MoHOrnOpuaHoe
CKpelIrBaHue. 3aKOH eJJMHO00pa3us THOPHIOB
nepBoro nokosieHus. llpaBuno 1oMUHUPOBaHUS.
3aKOH paculenyieHrs IPU3HAKoB. [ umoTe3a YucToTh
ramert. [lomHOE U HETIOJIHOE JOMUHUPOBAHHE.
JurubpuaHoe ckpemuBanye. 3aKOH He3aBUCHMOTO
Haclie10BaHus NMpU3HaKoB. LluTorenernyeckue
OCHOBBI JUTHOPHUTHOTO CKPEITUBAHUSL.
AHanusupyrolee ckpenuBanue. Vcrons3oBanue
AQHAJTM3UPYIOLIETO CKPELIUBAHUS IS ONIPEACIICHHS
TE€HOTHUIIa OCOOU.

PackpeiBaTh conep)kaHue TEpMUHOB U IOHSATHIA: T€H, T€HOM, T€HOTHII,
(heHOTHIT, XPOMOCOMBI, AIJIENFHBIC T€HBI (AJJIENN), TOMO3UTOTA,
reTepo3uroTa, JOMUHAHTHBINA MPU3HAK (T€H), peLeCCUBHBIN NMpU3HaK (TeH),
yucTas JUHAL, THOPHU], MOHOTHOPHUIHOE CKpEIINBaHNe, (ECHOTUITIMYECKUE
IPYMIIBl, THOPUIOIOTMYECKUH METOI, YUCThIE JINHUH, JOMUHUPOBAHNE TCHOB
(monHOE, HEMOJHOE), pacIleNyIeHHE B TIOTOMCTBE, TUTHOPHIHOE
CKpelIrBaHue, aHATM3UPYIolIee CKPEIIMBaHUE.

[lepeuncnsare 1 XxapakTepH30BaTh METOABI T€HETHUKHU: THOPHUIO0IOTHIECKUH,
LUTOr€HETHYECKUN, MOJICKYISIPHO-TEHETUYECKUI; IOMUHAHTHBIE U
pEleCCUBHBIE MTPU3HAKU PACTEHHUH U )KUBOTHBIX.

[Tonp30BaThCs rTeHETUUECKON TEPMUHOJIOTHEN U CUMBOJIMKOM IS 3aIIMCH
FEeHOTHUITUYECKUX CXEM CKPELIMBAHUS.

OnwuceiBaTh METOJIUKY TIpoBeeHus [ . MeHieneM OnbITOB 10 U3yYECHHUIO
HacJIeI0BaHUs OTHOM Mapbl NPU3HAKOB y TOPOXa IIOCEBHOTO.

PackpeIBath copepikaHie 3aKOHOB €TMHO00pa3usi THOPHIIOB MIEPBOTO
MIOKOJICHUSI 1 3aKOHA PaCIEeTICHHSI.

OOBSCHATH TUTIOTE3Y YUCTOTHI TAMET.

3anuceIBaTh CXEMbl MOHOTHOPUIHOTO CKPELIUBAHHUS, OOBSICHSTE €T0
LUTOJIOTHYECKUE OCHOBBI M PELIaTh TEHETUIECKUE 3a/1a4l HA MOHOTHOPHUIHOE
CKpelIrBaHue.

3anuceIBaTh CXEMbl AUTHOPUAHOTO CKPELIUBAHUS, OOBSICHATE €r0
LUTOJIOTHYECKUE OCHOBBI M PEeLIaTh TeHETUYECKUE 3a/1a4i Ha AUTHOPUAHOE
CKpelIrBaHue.

OnwuceiBath OnbITH [. MeHIels 110 M3YYEeHUI0 HACIICA0BaHHUS JABYX TIap
MIPU3HAKOB Y TOPOXa MOCEBHOTO.

PackpbIBath cojieprkaHue 3aKOHa HE3aBUCUMOTO HACJIEOBAHUS IPH3HAKOB.
IIpuMeHsATh MaTeMaTHUYECKUN PACUET C IOMOLIBIO METO/IA IEPEMHOKEHHUS
BEPOSITHOCTEH M 3aIIMCh C MOMOIIBI0 (EHOTUITHYECKUX PAJAUKAIOB
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pacuietyiCHUus IPpU3HAKOB Y TIOTOMKOB 110 q)eHOTI/IHy U TCHOTHUILY.

CuerieHHoe
Hacjea0BaHue
MPU3HAKOB.
Hacnenosanue
MIPU3HAKOB, CIETNICHHBIX
¢ mostoM (2 1)

CueruieHHOE HacienoBanue nmpusHakos. Padora T.
Moprana 1o clerieHHOMY HacJIeI0BaHUIO T€HOB.
Hapymienue clierieHust TeHOB B pe3yibTare
KPOCCHHTOBEpa.

XpoMocoMHast TEOpHST HACIEICTBEHHOCTH.
T'eneTnueckue KapThl.

I'eneTuka mona. XpoMOCOMHOE OTIPEICIICHHE TT0JIA.
AyTOCOMBI Y MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIe
U TeTeporaMeTHbie opranu3Mel. Hacinenosanne
MIPU3HAKOB, CLEIJICHHBIX C ITOJIOM.

PackpriBath conepkaHue TEPMUHOB U MOHATHIA: CLEIUIEHHOE HAclleZJ0OBaHUE
MIPU3HAKOB, PEKOMOWHAIIVSI TeHOB, TEHETHUECKHE KapThl XPOMOCOM,
MOpraHu/a, XpOMOCOMHBII HaOOp, ayTOCOMBI, TOJIOBBIE XPOMOCOMBI,
TOMOTaMETHBIN O, FeTepOraMeTHBIN IM0JI, CLEIVIEHHOE C TI0JIOM
HacJeJOBaHNE IPU3HAKOB.

HasbiBaTh OCHOBHBIE MOJIOKEHUS XPOMOCOMHOM TEOPUH HACIEACTBEHHOCTH
T. Moprana; packpbsIBaTh cogepkanue padotsl T. Moprana 1o cuerjiecHHOMY
HAacJIEJOBAHUIO T€HOB U IPUYMHBI HAPYIICHUS CLEIICHUSI MEXAY T€HAMH.
3anuchIBaTh CXEMbI CKPEILMBAHMS IPU CLEIICHHOM HACJIE€I0BaHUU,
OOBSICHATH IPUYMHBI PEKOMOWHAIIMY T€HOB, ONPEAEISTh YACIIO TPy
CIIETVIEHUS T€HOB; pellaTh TeHeTHUECKHE 3aJaul Ha CLEIUIEHHOE
HacJeIOBAHUE.

OOBSCHATH IIUTOJIOTHYECKHE OCHOBBI XPOMOCOMHOT'O MEXaHH3Ma
OTIpe/ieNICHHsI 110J1a y Pa3NUYHbIX OPTaHU3MOB.

CpaBHHBaTh 3aKOHOMEPHOCTH HACJIEAOBAHUS IPU3HAKOB, CLICIUICHHBIX U HE
CLEIUICHHBIX C MOJIOM.

Pemats reneTnyeckue 3aj1aun Ha HacJIeI0BaHUE CLEIUIEHHBIX C ITOJIOM
MIPU3HAKOB.

HM3MeHYNBOCTE.
HenacnenctBennas u
HacJeCTBEHHAS
H3MEHYUBOCTE. I eHeTHKa
yeoBeka (2 )

W3MeHYnBOCTh. BUibl N3MEHUNBOCTH:
HEeHAaclleZICTBeHHAs U HacleACcTBeHHas. Posb cpessl B
HEHACJIEICTBEHHOW N3MEHUYNBOCTH. XapaKTEPUCTHUKA
MOIM(DUKAMOHHON H3MEHUYNBOCTH. BapraimoHHsIi
psA ¥ BapHannoHHasA KpuBas. Hopma peakunn
npu3Haka. KojnuecTBeHHbIE U Ka4YECTBEHHBIE
MIPU3HAKHK U X HOpMa peakunu. CBoiicTBa
MOJIU(PHUKALMOHHONW U3MEHYHBOCTH.
HacnencrBennas, Wiy reHOTUITNYECKas,
M3MEHYNBOCTh. KOMOMHATHBHAS N3MEHYHUBOCTD.
Meii03 1 oI0BOM IPOLIECC — OCHOBA
KOMOWHATHBHON M3MEHYMBOCTH. MyTaliMoHHAs
W3MEHYUBOCTh. Kiiaccudukanus MyTanuii: reHHbIe,
XPOMOCOMHBIE, TEHOMHBIE. YacToTa U PUYMHBI
MyTanuid. MytareHHsle GpakTopbl. 3aKOH
TOMOJIOTHYECKHUX PSIIOB B HACTIEICTBEHHOU
n3meHunsocty H. 1. BaBunosga.

BresiiepHast HacJI€ICTBEHHOCTh U H3MEHYHUBOCTb.

PackpeiBath conepkaHue TEPMHUHOB M IIOHSATHIA: N3MEHYHBOCTD,
HacJIEACTBEHHAs N3MEHUYMBOCTh, HEHACJIEACTBEHHAS U3MEHUYNBOCTD,
MOIM(PUKALMOHHAS U3MEHYMBOCTh, BAPUAIIMOHHBIN PSiJl, BApUAI[MOHHASL
KpHWBasi, IpU3HAK, HOpMa PEaKINH, KOJHMIECTBEHHBIE H KAYECTBCHHBIC
MIPU3HAKH, HACJIEICTBEHHAs] N3MEHYMBOCTh, KOMOWHATHBHASI N3MEHYHBOCTH,
MyTAaIiOHHAS U3MEHYUBOCTh, MyTaHT, MyTAIlMH: T€HHBIE, XDPOMOCOMHBIE,
TEHOMHBIC; MTOJIMIUIONINS, aHSYTUIOUINS, MyTareHbl, KAPUOTHIT YEITOBEKa,
IIUTOr€HETHYECKUIH METO/I, FT€HEATOTHUECKUI METO, OMOXUMHUYECKHI METO/I,
OJIM3HEILIOBBIN METOJI, HACJICACTBEHHbIC 00JIe3HU (MOHOTCHHBIE, C
HACJIE/ICTBEHHOHN MPEAPACTIOI0KEHHOCTHIO, XPOMOCOMHBIE ), MEAUKO-
TEHETUYECKOE KOHCYIbTUPOBAHUE.

KnaccudunupoBats BUbI U3BMEHYUBOCTH U BBISIBIIATH UX OMOJIOTHUYECKUE
OCOOEHHOCTH.

[lepeuncnsareb cBoiicTBa MOIUGDUKAITMOHHON H3MEHUYUBOCTH U OOBSICHATH €&
3HAUEHHUE JUIsl OPraHU3MOB.

Paznugate KoaMdeCTBEHHBIE M KAUYECTBEHHBIC PU3HAKH; CTPOUTH
BapUAITHOHHBIN DS/, BAPUAITMOHHYIO KPUBYIO, BRIYHCIIATH CpEAHEE 3HAUCHIEC
MpU3HAKA.
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I'enetuxa uenoBeka. Kapuorumn yenorexa. OCHOBHbBIE
METOJIBI TCHETHKH YEJIOBEKA: TeHEATOTHICCKHUH,
OIM3HEIOBLIN, [TUTOTCHETHUECKUM, OMOXMMUYECKHIA,
MOJIEKYIIpHO-TeHeTHUeckuil. COBpeMEHHOE
omnpezieieHue TeHOTUIA: TTOJIHOTEHOMHOE
CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCIIE C
nomoisio [II[P-ananu3a. HacnencrBeHHsie
3a00JIeBaHUs YEIOBEKA: T€HHBIE

0os1e3HH, 00JIE3HH C HACJIEACTBEHHOM
MIPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHBIC OOJIC3HHU.
CoMaTuyeckue U TeHepaTUBHBIC MyTallUH.
CrtBonoBeie kieTKd. [IpuHImIE 310pOBOTO 00pa3a
JKU3HU, TAATHOCTHKH, TPOMUITAKTHKY U JICUSHHS
TeHETHYECKUX 0oJe3Heil. MeauKo-TeHETHIECKOE
KOHCYJIbTHPOBAHUE.

3HaueHNE MEIUITMHCKON T€HETHKHU B
MIPEIOTBPAIICHUH U JICYCHUH TCHETUICCKUX
3a00J1€BaHuil YEIOBEKA.

XapakTepru30BaTh HACICICTBEHHYIO H3MEHYHBOCTh; ()OPMYITUPOBATH 3aKOH
TFOMOJIOTHYECKHX PSJIOB B HACIIEICTBCHHOW W3MEHUUBOCTH

H. W. BaBunioBa 1 00BSCHITH €r0 3HAYCHUE JIJIs1 OMOJIOTUU U CEICKITUH.
KnaccudunmpoBars MyTanuu: TeHHbIC, XPOMOCOMHBIC, TCHOMHBIC — U
MPUBOJIUTH IPUMEPHI MYy TaIWH.

OOBACHATH NPUIMHBI BOSHUKHOBEHUS MYTAIlH, POJIh (DaKTOPOB-MYTareHOB.
CpaBHUBATH BHJII MYTAIIUH; BISIBIIATH PUYHHBI HACJICICTBEHHON
W3MEHYMBOCTH, HCTOYHUKU MYTareHOB B OKPYIKaloIIeh cpe/ie (KOCBEHHO)
XapakTepu3oBaTh BHESJICPHYIO HACIICICTBEHHOCTh U H3MEHYHBOCTb.
[NepeuncnsaTe 0COOEHHOCTH U3YyUEHHS TEHETHKH YEJIOBEKa; IPUBOJUTH
IpUMepBI HACTIeICTBEHHBIX 3a00JICBaHUI YeNloBeKa, XapaKTeprU30BaTh METOIbI
UX MPOPHUIAKTHKI, 000CHOBBIBATH 3HAUYCHHE METUKO-TCHETHYECKOTO
KOHCYJIbTUPOBAHHUSI.

Briasnares u CpaBHHMBATh MCXKIY CO6OI>'I JOMUHAHTHBIC U pCUCCCHUBHBIC
MPHU3HAKHU YEIOBEKA.

TEMA 7. CEJIEKIIUA OPTAHU3MOB. OCHOBBI BUOTEXHOJIOI'MH (2

1)

Cenekuus Kak HayKa u
npouecc. Meroasl u
JIOCTIDKCHUS CETIEKITNH

paCTCHI/Iﬁ " J)KMBOTHBIX.

buorexnonorusa xak
OTpaciib IPOU3BOACTBA
(29)

Cenekiys Kak HayKa U IPoLecc. 3apoKICHUE
ceyiekuu U noMectukanusd. Yuenue H. . BaBunosa
0 IEHTPAX MPOUCXOKICHISI © MHOTO0Opa3Hst
KYJbTYpHBIX pacTeHuil. LleHTphl npoucxoxieHus
JIOMAITHHUX XUBOTHBIX. COPT, MOPOJIa, IIITAMM.
CoBpeMeHHBIE METOJIBI CeIeKIIK. MacCOBBIN U
WH/IMBHUTyaJIbHBIA OTOOPHI B CENIEKIINY PACTEHUH U
JKUBOTHBIX.

OrneHka 3KcTepbepa. biam3kopoacTBeHHOE
CKpellMBaHne — WHOpUIUHT. YncTas THHUS.
CkpelnBaHue YUCTHIX JUHUMA. ['eTeposuc, unu
rubpunHas cuia. HepoacTBeHHOE CKpeIiBaHue —
aytopuauar. OTHaéHHas THOpUIN3anUs U e
ycnexu. cKyCcCTBEHHBIN MyTareHes3 U MoJIly4eHHe
MTOJIMTITONIOB. JIOCTHKEHUS CEJIEKINH PACTECHHUH,
’KHBOTHBIX ¥ MUKPOOPTaHU3MOB.

BbuotexHonorus kak oTpacibs NpOU3BOACTBA. | 'eHHas
WH)XKeHepHs. DTallbl CO3aHNs] PEKOMOUHAHTHOM

PackpeiBaTh conep)kaHue TEpPMUHOB M IOHSATHIA: CENEKLHs, COPT, IOPOJa,
HITaMM, JOMECTUKAIINS, UM OJIOMAIlIHUBAHKE, [IEHTPBl MHOTO00pa3us H
NPOUCXOXK/ICHHS KyJIbTYPHBIX PACTEHHH U )KUBOTHBIX, THOPHIU3AIIHS,
HCKYCCTBEHHBIH 0TOOp, MacCOBBIM 0TOODP, MHANBHUIYAIbHBIA 0TOOD,
JKCTEphEP, ONM3KOPOJACTBEHHOE CKPEIIMBAHUE, YACTAS JIMHUSL, TETEPO3HC,
HEPOJICTBEHHOE CKpEIINBaHHUE, HCKYCCTBEHHBI MyTareHes, MOJUILION/IbI,
OMOTEXHOJIOT U, KJICTOUHAs MH)KEHEPHsl, TeHHAasi HH)KEHEepHsl, KIOHUPOBaHUE,
TpaHcreHHble opranu3msel, [ MO (reHeTHuecKd MOIU(HULIMPOBAaHHbIE
OpTraHHU3MBI).

CpaBHuBaTh HOPMBI HICKYCCTBEHHOTO 0TOOpa (MaccoBOro U
WHAMBUAYAIBHOTO), BUABI THOpUAN3auny (OJU3KOPOACTBEHHON U
OTHaNEHHO), CTOCOOBI TTOTYICHISI TIOTUILIONIOB.

XapakTepru3oBaTh OMOTEXHOJIOTHIO KaK OTpacih MPOU3BOJICTBA, OCHOBHBIE
JOOCTIKEHHS OMOTEXHOJIOTHH B 00JIACTH MPOMBILUIEHHOCTH, CEIBCKOT0
XO3SMCTBA U METUITUHEI

OO0cy)1aTh 3KOJIOTUYECKUE U ITUIECKUE aCTIEKTHl HEKOTOPBIX MCCIICIOBAHUN
B 001aCTH OMOTEXHOJIOTUH (KIIOHUPOBAHHS, HICKYCCTBEHHOT'O
OIJIOAOTBOPEHUS], HAIIPABJICHHOTO U3MEHEHHUsl TEHOMA U CO3JJaHuUs
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JHK u tpancrenHsix opranu3moB. Knetounas
uHkeHepusi. KiieTouHble KyJIbTyphL.
MUKpOKIOHATELHOE PAa3MHOKCHUE PACTECHUIMA.
KiioHrpoBaHue BBICOKOMPOTYKTHBHBIX
CEITbCKOXO03SIHCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHE B dTHIECKHE TIpoosreMbl. MO —
TCHETHYECKU MOAM(DHUIIMPOBAHHBIC OPTAHU3MEI.

TpPaHCTEHHBIX OPraHU3MOB)

N3narate yuenue H. V. BaBuioBa o eHTpax OpOUCXOXKIACHUS KYJIbTYPHBIX
pacTeHMi; pa3nuyaTh HEHTPHI HA KapTe€ MUPA, CBSA3BIBATH UX MECTOIOJIOKEHNE
C OYaraMu BO3HHKHOBEHUS APEBHEHIINX HUBUIU3AIHH.

TEMA 8. SBOJIOHNOHHAS BUOJIOT'HUS (8 1)

DBOIIIONUS ¥ METOIBI €6 IIpennochuIKy BOZHUKHOBEHHMSI SBOTIOIMOHHOM

n3ydyeHus. Mcropus TEOPUH. DBOIOLMOHHAS TEOPUS U €€ MECTO B
pa3BUTUS NPEACTABICHUN | OMonoruu. BivsiHue SBOJIIOIMOHHOM TEOPUH Ha
00 3Bororuu (2 9) pa3BuTHE OMOJIOTHUH U JPYTUX HAyK.

Csuznerensctsa 3Bomonuy. [laneonTonornueckue:
IIOCJICAOBATCIBbHOCTD ITOABJIICHUA BUIOB B
MAJIEOHTOIOIMYECKOM JIETOMHCH, TIEPEXOAHbIE
¢dopMmel. broreorpaduyeckue: CX0ICTBO U Pa3INIHe
¢dayH u QIop MaTEpUKOB M OCTPOBOB.
OMOpHUOIOTHYECKHE: CXOACTBA U PA3IUIUs
SMOPHOHOB Pa3HBIX BUIOB I03BOHOYHBIX.
CpaBHUTENBFHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
AHAJIOTUYHBIC, pYAUMCHTAPHBLIC OPpraHbl, aTaBU3MBbI.
MoekyIsIpHO-OHOXUMUYECKHUE: CXOACTBO
MEXaHM3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX
MeTaboNNYeCKUX MyTeHl Y BCEX KHUBBIX OPraHU3MOB.
OposmronionHas teopus Y. lapsuna. [peanoceuiku
BO3HMKHOBEHHMS AapBUHU3MA. [IBIDKYIIHE CHIIBI
9BOJIONMHU BUIOB 10 JapBuHy (M30bITOUHOE
pa3MHOKEHHUE MTPH OTPaHHUYEHHOCTH PECYPCOB,
HeonpeaeaéHHas U3MEHYHNBOCTh, OOpb0a 3a
CYLIECTBOBaHHUE, ECTECTBEHHBIH O0TOOD).
Cunrernueckas teopus 3otonuu (CTI) u e€
OCHOBHBIC ITOJIOKCHUS.

PackpbiBaTh copep)kaHie TEPMUHOB U IOHATHH: 3BOMIOLNS, IEPEXOAHBIE
(dopmsbl, hroreHeTHIeCcKre pSAAbl, BUABI-9HIEMHUKH, BUABI-PEIUKTHI, 3aKOH
3apOBIIIIEBOTO CXOJICTBA, OMOTEHETHUECKUI 3aKOH, TOMOJIOTUYHBIC U
aHaJIOTHYHbBIE OPTaHbl, Py IUMEHTapHbIC OpPraHbl, AaTABU3Mbl, CHCTEMATHKA,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOP.

Hepe‘II/ICJIHTI) OCHOBHBIC 3Tallbl pa3BUTUA 3BOJ'IIO]_[I/IOHHOI\/'I TCOpHHU.
XapakTepru30BaTh CBUJIETENHCTBA 3BOIIOIMH: [1aJI€OHTOIOTHUECKHE,
ouoreorpaduieckne, IMOPHOIOTHYECKUE, CPABHUTEIHHO-aHATOMIYECKHE,
MOJIEKYJISIPHO-ONOXMMHUYECKHE.

XapakTepru30BaTh OCHOBHBIE IBOJIIOLIMOHHBIE UIEH, KOHLETIINU U TEOPUH;
CpaBHUBATh B3rJsiAbl HAa BU U 3Bosrounto K. Jlunnes, X.b. Jlamapka, Y.
HapBuHna.

[IpuBOANTH IPUMEPHI IEPEXOAHBIX (POPM OpPraHU3MOB, (HUITOTEHETUIECKUX
PAIOB.

[IpuBonuTh POpMYyIHPOBKH 32aKOHOB OMOTEHETUUECKOTO M 3aPOBILLIEBOTO
CXOZICTBA.

OHeHI/IBaTI) BKJIaJ JIunnes B Pa3BUTUC CUCTEMATHUKU U O6’I)51CH$ITL MIPUHIAIILI
OMHApHOI HOMEHKJIATYPBI.

XapakTepru3oBaTh COAEP)KaHUE M 3HaUeHHE 3BOOLHOHHOM KoHuenun XK. b.
Jlamapka. O1ieHHBaTh €CTECTBEHHO- HAYYHbIE U COLIMANTbHO-3KOHOMUYECKUE
MIPEANOCHUIKM BO3HUKHOBEHUS 3BONIOIIMOHHON Teopun Y. JlapBuHa.
PackpriBath conepskanue 3BoOLMOHHON Teopun Y. /lapBuHa; cpaBHUBATH
HEOIPEJIETEHHYIO U ONPEAEIEHHYIO0 HU3MEHYHNBOCTD, €CTECTBEHHbBIN U
HCKYCCTBEHHBII 0TOOp, HopMBI GOPHOBI 32 CYIIECTBOBAHHUE.

OnuceIBaTh NOJ0KEHHUS CHHTETHYeCKOoU Teopu dBoionuu (CTI) u
OOBSACHATH €€ 3HaUeHHE /17151 OMOJIOTHH.
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Bun: xpurepuu u
cTpykrypa. [lonynsuus
KaK 3JIeMEeHTapHas
eMHHUIIA BUa

(24)

MuxkposBontonus.
Tlonmynauus Kak equHULA BUAA U 3BOIIOLUU.

PackpwiBath conepikaHue TEPMUHOB M MIOHATHIA: MUKPOIBOJIIOIHS, BUJI,
KPUTEPHH BUJIA, apealt, NOMYJIsIus, TeHOMOH/I, MyTallui, KOMOWHAIIMY TEHOB.
XapakTepru30BaTh BUJI KaK OCHOBHYIO CUCTEMATHUCECKYIO CIUHUILY U
LEJOCTHYIO OMOJIOTHYECKYIO CUCTEMY.

Brimensats kputepun Buza (MOpGOIOTHIeCKIi, (PHU3HOIOTHISCKHH,
OMOXUMUYCCKHUN, TCHETHUECKHUM, DKOJIOTHIECKIH, reorpadnIecKuil) 1
MIPUMEHSTH KPUTSPUU ISl OTIMCAHUS KOHKPETHBIX BUJIOB.

XapakTepu30BaTh MOMYJISIHMIO KaK CTPYKTYPHYIO €IMHUITY BUJIA M SBOJIIOLINH.
OnuchIBaTh MOMYJISAIUIO 0 OCHOBHBIM MTOKA3aTENsIM: COCTAB, CTPYKTYpa.

JBrKyiye cuibl
(amemeHTapHbBIE
(haKkTOpBI) PBOIIOLINH.
EctectBennsiit otO0p 1
ero Gopmsl (2 1)

JBmxymme cuibl ((hakTophl) SBOJIONUN BUIOB B
npupojae. MyTanoHHBIH mpolecc 1 KOMOMHATHBHAS
M3MEHYUBOCTb. [lonmyssiuronHbie BOJIHBI U Apeid
re’oB. V3omsmust 1 MUrpanys.

EctecTBeHHBIN 0TOOp — HampaBJsiloUHAN GakTop
sBomtou. PopMbl ecTecTBEHHOTO 0TOOpA.

PackpsIBaTh coziepkanue TEPMUHOB U TIOHATHI: KOMOWHATHUBHAS
U3MEHYMBOCTD, MYTaIlM{, MyTAIHOHHBIH MPOIIECC, MOMYISIIHOHHBIC BOJIHBI,
npeti TeHOB, U3OIAIHS, MUTPAIH, ECTECTBEHHBIH 0TOOp, O0phOa 3a
CYILECTBOBaHHE.

OnwuchiBaTh MEXaHU3M JICHCTBHUS €CTECTBEHHOI'O OTOOpA.

XapakTepru3oBaTh 3JeMEeHTapHbIe (DaKTOPBI IBONIOLUI: My TAI[IOHHBIH
nporecc, KOMOMHATHBHAS N3MEHUYNBOCTD, TIOITYJISIIIMOHHBIE BOJHEIL, Iped
TCHOB, U30JISLHSI, MUTPALIHSL.

OnuceIBaTh MEXaHU3M JICUCTBHUS €CTECTBEHHOT'O 0TOOpa. XapaKTepu30BaTh
(hopMBI ecTECTBEHHOTO 0TOOPA (ABIKYIINH, CTAOMITU3UPYIOIIIHIA,
JM3PYNTUBHBIN) M CPABHUBATH HX MEXKTY COOOIA.

XapakTepu3oBaTh 00pb0Y 3a CYIIIECTBOBAHUE U CPABHUBATH €€ BHIbI
(MexxBHUIOBasI, BHYTPUBHUIOBAs, 00ph0a ¢ HEOIaronpusATHRIMU (paKTOpaMU
BHEITHEH CpeJIbl)

YcraHaBnMBaTh MIPUYMHHO-CIICICTBEHHBIE CBS3M MEXILy MEXaHH3MOM U
pe3yIAbTATOM JICHCTBHS ABHXKYIIMX CHII (2JIEMEHTAPHBIX (J)aKTOPOB) IBOJIIOLUU

Pe?;y.]'H:TaTBI OBOJIIOIIMH:

MPUCIIOCOOJIEHHOCTD
OpraHu3MoOB U
BUA000pa30BaHHUE.
Hanpasnenus u nytu
MaKpO3BOIIONHH (2 1)

[IprcrocoOIeHHOCTh OPTaHN3MOB KaK Pe3yJIbTaT
spoutori. [Ipumeps! npucnocoOIeHuii y
opranu3zmMoB. ApoMopdo3bl U uauoaaanTanuu. Bug u
BuooOpasoBanue. Kpurepuu suga. OCHOBHBIE
(hopmbl BUI00Opa3oBaHus: reorpaduyeckoe,
JKOJIOTHYECKOE.

MakpoaBostonus.

®Dopmsl 3BoIIONMN: PHUIIETUIECKAs, TUBEPreHTHAS,
KOHBEPTeHTHas, MapajliebHasl.

HeoOpaTuMOCTh 3BOJIOLHH.

[IpoucxoxneHune ot Hecrenua-IM3UPOBAHHBIX
npeaxos. IIporpeccupyionias cenuanu3anms.

PackpwiBath conepikaHiue TEPMHHOB U ITOHITHIA: TPUCIIOCOOIEHHOCTD,
ITOKPOBUTENBCTBEHHAS U MIPEIOCTEPETAIONIast OKpacka, MaCKUPOBKa,
BU1000pa30BaHue, MAaKPOIBOIOHS, (DUITOTEeHE3, OMOIOTHYECKHUH ITporpece u
perpecc, apoMoph03, HIuoaTaNTaNys, 00Iast JeTeHepaIus, aJanTHBHAS
paauanus.

OnuceIBaTh MEXaHU3M BO3HHMKHOBEHHUS PUCIIOCOOJICHHI Y OPraHM3MOB.
BoIABIATH 110 M300paKEHHUSIM, Ha JKUBBIX U PUKCHPOBAHHBIX ITperaparax
MIPUMEPHI TPUCIIOCOOIEHHOCTH PACTCHHIN U )KUBOTHBIX K YCIIOBHSIM CPEJIbI
0o0WTaHUs, TOKA3hIBATh OTHOCUTEIHHYIO IEIECO00Pa3HOCTh MPUCIIOCOOTICHHIA.
XapakTepru3oBaTh CIIOCOOBI U MEXaHU3MBI BUII000pa30BaHMS; OIMMCHIBATH U
CPaBHHMBATh OCHOBHBIC ()OPMBI SKOJIIOTUIECKOTO U reorpauueckoro
BHUA000Pa30BaHHUI.
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AI[aHTI/IBHaSI paguanus.

XapakTepu3oBaTh (POPMBI 3BOJTFOIIHH.

BrisBisaTs apoMop(o3bl ¥ HAMOAAANITAIINH Y PACTEHHAN U )KHBOTHBIX.
CpaBHUBaTh OMOJIOTUYECKHUN TIPOTPECC U OMOJIOTUYECKUI perpece,
apomop03, HANOATANTALINIO U OOLIYIO AETEeHEePALIUIO.

BrISBISATH B3aMMOCBS3H MEX/Y IyTSIMH U HAIPABICHUSMHA HBOJIOIUH Y
pacTeHui 1 KUBOTHBIX.

TEMA 9. BOSBHUKHOBEHHUE U PAZBUTHUE )KN3HU HA 3EMJIE (6 4Y)

UcTopus xxu3nHu Ha 3emiie
W METOJBI €€ N3Y4YEHU.
l'unoressl
IMPOUCXOXKACHUA )KU3HU
Ha 3emite (2 1)

JloHayuHBbIe PEICTaBICHUS O 3apPOXKACHUU JKHU3HU.
HayuHble runoTe3sl BOSHUKHOBEHMS )KU3HU HA
3emiie: abroreHes3 U MaHCIepMust. XUMHYECKas
IBOJIONMA. AOMOTCHHBIN CHHTE3 OpraHUYeCKUuX
BEIIECTB U3 HEOPTaHNYECKUX. DKCIEPHUMEHTAIBHOE
MOATBEPKIACHUE XUMHUECKOH IBOJIOLIUY.
HauanbHeie 3Tansl OMOJIOrHYECKOM SBOIIOIHH.
I'unore3za PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BOSHUKHOBEHHE NTPOTOKIETKH. IIepBbIe
KIIETKH ¥ HX 3BOMIONHA. POPMHUPOBAHHE OCHOBHBIX
TPYIIN KUBBIX OPTaHU3MOB.

PackpeIiBath copepikaHie TEpPMUHOB U IOHSATHI: KpeallMoHU3M, abuoreHes,
BHUTAJIN3M, ITAHCIIEPMHUS, OMOII033, KOAIlepBaThl, MPOOMOHTHI, CHMOHOTCHE3.
XapakTepru30oBaTh METOIbI U3YUEHHUSI HCTOPHYECKOTO MPOLIIOr0 3eMIIH.
[TepeuncnsaTh OCHOBHBIC 3TAITbI XUMHUECKON U OMOJIOTUYECKOM IBOJIOIUY.
N3narate conepikaHue runoTes3 U TEOPUil BOSHUKHOBEHUS KU3HU Ha 3eMliie
(kpeanoHM3Ma, CAMOTIPOU3BOIBHOTO 3aPOXKIACHUS (CIIOHTAHHOTO),
naHcnepmun, runote3sl PHK-mupa).

OnuceiBaTh 3kcniepuMenTsl C. Munnepa u

I'. FOpu 1o nomyueHuno OpraHuuecKuX BEIECTB U3 HEOPIraHWYECKUX MyTEM
a0WOTeHHOTO CHHTE3A.

OCHOBHBIE TaIIbI
SBOJIIOLIUN
OpPraHUYEeCKOro MUpa Ha
3emiie, pa3BUTHE KU3HA
MO dpaM | NeproIaM
(29)

Pa3Butue xu3HMU Ha 3eMJie IO 3paM U IepuoJiaMm.
Karapxeil. Apxeiickas u mpoTepo30MUcKast 3phbl.
[Maneo3olickast 9pa 1 e€ mepruoibl: KEeMOPHICKUH,
OPJIOBUKCKHUM, CUITYPUICKUA, IEBOHCKUM,
KaMEHHOYTOJIbHBINA, IEPMCKUH.

Me3so3oiickas 3pa U €€ nepruoabl: TPHACOBbIH,
IOPCKHUIA, MEJTOBOH.

Kaitno3olickas 3pa u e€ nepuojbl: NajaeoreHOBbIHU,
HEOTEHOBBIN, aHTPOIIOTEHOBBII.
XapakTepuCTHKa KIMMaTa U T€0JIOrMYECKUX
IIPOLIECCOB.

OCHOBHBIE 3Talbl IBOJIOLUN PACTUTEIBHOIO U
’KHBOTHOTO MUpa. ApoMop(]o3bl y pacTeHHH U
KUBOTHBIX. [losiBIIeHME, pacIBET U BEIMUpaHHE
TPyII KUBBIX OPTaHU3MOB.

PackpriBath conepskaHue TEPMUHOB U MOHSATHIA: S0H, 3pa, MEepHOI,
apoMop(ho3bl, HANOAAANTALIUH.

3HaTh MOCTIeI0BaTeIbHOCTh D0HOB: KaTapXel, apxeil, MpoTepo30H,
(haHepo3oii; 3p: apxelckas, MPOTEPO30HCKas, ITaJICO30HCKas, ME3030HCKas,
KaifHO30¥CKas; IEPUOJIOB: KEeMOPHUIICKHIA, OPAOBUKCKHA, CHITypUHCKUH,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHUH, TPUACOBBINA, IOPCKUM, MEJOBOM,
1aJIEOTEHOBBIA ¥ HEOT€HOBBIM, AaHTPOIIOI'€HOBBIN.

XapakTepru30BaTh OCHOBHBIE COOBITHS B Pa3BUTHH OPraHMYECKOI0 MHpa IO
3paM U MepUOJIaM re0JIOTHIECKON UCTOPUH; ATAIBI Pa3BUTHS paCTUTEIBHOIO
¥ )KUBOTHOT'O MHUDA.

Beiiensrs rinaBHbie apoMop(03bl Y pACTEHUH 1 )KUBOTHBIX.

CpaBHUBATbh MEXIy COOOH MpeaCcTaBUTENeH CUCTEMAaTHYECKUX TPYIIT
OpPTaHW3MOB, BBISABIISATH YEPTHI YCIOKHEHUS U PUCTIOCOOIEHHOCTH K
YCIIOBHSIM JKU3HU.
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OBOJIOIMS YeIOBEKa
(aaTpomoTeHE3).
JBrxyiuye cumibl

(dpaxropsr)
aHTpoITorenesa (2 )

OBouoLus YenoBeka. AHTPOIONOTHS KaK HayKa.
PazBuTue npeacTaBieHU 0 TPOUCXOKICHUU
yenoBeka. MeToabl U3yueHHs aHTPOIIOTeHe3a.
CxozcTBa ¥ pa3Inyus YeIOBEeKa U )KUBOTHBIX.
CucTeMaTHYeCcKOe TMOJIOKEHHE YETOBEKA.
JBmxymme cuibl ((hakTopbl) aHTPOIIOTeHe3a.
HacnencTBeHHas K3MEHYMBOCTD U €CTECTBEHHBIN
ot6op. Ob1ecTBeHHBII 00pa3 )KU3HHU, U3TOTOBJICHNE
OpYIHi TpyJia, MBIIIICHHUE, PEUb.

PackpeiBath cofepikaHiue TEPMUHOB M IOHSATHIA: aHTPOIOJIOT U,
aHTPOTIOTeHE3, YeNoBeK pasymHblil (Homo sapiens), mpsiMOX0XIEeHUE, BTOpas
CUTHAJIbHAs cUcTeMa, (JaKTOPHI aHTPOTIOreHe3a, TPYIIOBOE COTPYIHHYECTRO,
pedb, opynuitHas AeATeNbHOCTD, TOTUMOPHHU3M.

XapakTepru30BaTh IBIXKYIIHE CHITBI ((PaKTOPHI) aHTPOIOTeHe3a:
OMOJIOTHYECKHE U COIHANIbHBIE, CPABHUBATH UX MEXKIY COOOM.

[epeuncnars 31241 aHTPOIIOIOT UM, STAIbl CTAHOBIICHHS U Pa3BUTHS
MPECTaBICHUI O MPOUCXOKACHUH YETIOBEKA.

Wznaratb OCHOBHBIE TIOJIOKEHHS TEOPUHN

4. lapBrHa, KpUTUYECKH OIICHUBATh HCHAYYHYIO HH(DOPMAIIHIO O
NPOUCXOXKICHUN YEIOBEKa.

3HaTh cucTeMaTHYecKoe NoJjoxeHne Buaa Homo sapiens, mepednciarsb ero
Mop(]oI0r0-aHaATOMHYECKHE TIPU3HAKH PA3HOTO YPOBHS (THII, KJIACC, OTPSL U
Jp.).

YcTaHaBIMBaTH Y€PTHI CXOJICTBA M PA3IHMYNi YEIOBEKa U )KUBOTHBIX.
OOBSACHATH U OICHUBATH 3HAYCHHUE HAYYHBIX 3HAHUIA O MTPOUCXOKICHUN
YeJloBeKa JIJIsl TOHUMaHHS MECTa M POJIM YeJIOBEKa B PUPOJIE.

TEMA 10. OPTAHU3MBI U OKPYKAIOLIIASI CPEJIA (4 U)

DKOoJIOrHsl KaK HayKa.
Cpensl obutanus u
IKOJIOTHUYECKHE (PaKTOPHI
(249)

OKoJorus Kak Hayka. 3afjad 1 pa3zelibl SKOJIOTHH.
MeTo1bI HKOJIOTHYECKUX UCCIIEA0BAHUM.
DKO0JIOrH4ecKoe MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BeKa.

Cpenpl 00MTaHUs OPraHU3MOB: BOJIHASI, HA3EMHO-
BO3/YIIHAsI, TOYBEHHAs!, BHYyTPHOPTaHU3MEHHaI.
Okonorundeckue hakropsl. Knaccupukarmst
9KOJIOTMYECKHX (PakTOpoB: abuoTHUecKue,
OnoTHYecKHe U aHTpoIoreHHsle. JleiicTpue
9KOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

PackpbIBaTh cojiepikaHie TEPMHUHOB M IOHSATHIA: SKOJIOTHS, MOJICBBIC
HAOJIOICHUS, DKCTIEPUMEHTBI, MOHUTOPHUHT OKPYIKAIOIIEH CpeIbl,
MOJICIIMPOBAHKE, FKOJIOTMUECKOe MUPOBO33pEHHE, Cpeia OOUTaHuS,
9KOJIOTHYECKHE (PAKTOPBI, OMOJIOTUUECKUI ONTUMYM, OTPAHUYHBAIOIIN N
(mMuTHpYIOTIHIA) BakTop.

[Tepeuncnsarh 3a1aun 3KOJOTUH, €€ pa3ieNibl U CBS3H C APYTUMHU HaAyKaMHu.
XapakTepru30BaTh METO/IbI IKOJIOTUYECKUX UCCIICAOBAHUI.

XapakTepu3oBaTh YCIOBHI CpeJl OOUTAHUST OPTaHU3MOB; KJIACCH(UIIMPOBATH
U XapaKTepU30BaTh IKOJIOIHYCCKUE (PaKTOPhI: aDMOTHYECKUE, OMOTUYECKUE U
AHTPOTIOTCHHBIE,

OnuceIBaTh IEUCTBUE IKOJIOTHUECKUX (DAKTOPOB HA OPraHU3MBI.
XapakTepru3oBaTh OCOOSHHOCTH CTPOSHUS ¥ KU3HEACITESIPHOCTH PACTCHUN U
JKUBOTHBIX Pa3HbIX CpeJl OOMTaHU.

Abuornueckue (aKTophbl.

Buotnueckue GpaxkTopsl
(24)

Abunornueckue (HakToOphl: CBET, TEMIIEPATypa,
BiaxxHOCTh. @oTonepuoamusm. IIpucnocodnenus
OpPraHM3MOB K JICHCTBHIO a0MOTHYECKHUX (PaKTOPOB.
buonornyeckre puTMBl.

buorndeckue dhakropsl. Buasl Onotndeckux
B3aUMOJICUCTBUM: KOHKYPEHIUS, XUITHUYECTBO,

PackpbIBath cojiepikaHie TEPMHUHOB M IOHSATHIA: aOnoTHYeCKUe (HaKTOpHl,
¢doronepuonnsm, OMOIOTHIECKUE PUTMBL, ONOTHYECKHE (DaKTOPHI,
XHUIIHAYECTBO, TAPa3UTH3M, KOHKYPEHITUS, MyTyalIn3M, CHMOHO3,
KOMMEHCAIIN3M, HaxJ1eOHNIeCTBO, KBAPTUPAHCTBO, aMEHCATIN3M, HEUTPAITU3M.
AHanu3npoBaTh JEHCTBHUE CBETA, TEMIIEPATYPHI, BIAKHOCTH Ha OPTraHU3MBbI U
MPUBOJINTH IPUMEPHI IPUCHOCOOIEHHOCTH OPraHU3MOB.
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cum6buo3 u ero ¢popmel. [lapazutusm, Koonepanus,
MyTYyaJIi3M, KOMMEHCAIH3M (KBapTUPAHCTBO,
HaxJICOHMYECTBO). AMEHCAIIU3M, HEUTPAITH3M.
3HaueHne OMOTHYECKUX B3aUMOACHCTBUI 1St
CYIIECTBOBAHHS OPTaHU3MOB B ITPUPOTHBIX
cooluiecTBax.

[IpoBoauTE OHOJIOTHUYECKUE HAOTIOACHUS U OOPMIISITH PE3YIbTATHI
MPOBEIEHHBIX HAOIOICHUH.

XapakTepru3oBaTh OMOTHYCCKUE (DAKTOPHI M BHJIbI B3AMMOOTHOIIICHUH MEXITY
OpraHU3MaMH; TPUBOIUTH TPUMEPHI B3AUMHOU MTPUCIIOCOOICHHOCTH
OpraHU3MOB.

CpaBHUBaTh MEXAY COOOH BHIBI OMOTHYECKUX B3aMMOICHCTBUI OPraHU3MOB.

TEMA 11. COOBHIECTBA U DKOJIOT'HYECKHUE CUCTEMBI (4 4)

OKOCHUCTEMBI
3aKOHOMEPHOCTH MX
cymiecTBoBaHus (2 1)

DKOJIOTHYECKHE CHCTEMBI (3KocHucTeMnl). [TorsaTue
00 3K0CHUCTEME M OMOTEOIIEHO3E.
OYyHKIIMOHAEHBIE KOMIIOHEHTHI IKOCHCTEMBI:
MPOAYIEHTHI, KOHCYMEHTHI, PETyIICHTHI.
KpyroBopoT BeliecTB 1 MOTOK SHEPTHH B
akocucteme. Tpodudeckue (MUIIEBHIC) YPOBHH
sKocucTeMEl. IInmeBrle nenu u ceTu. OCHOBHEBIE
MOKa3aTeJIM SKOCUCTEMBI: OroMacca, IpOayKIIUsI.
DKOJIOTHYECKUE TUPAMUJIBI: TPOTYKIHH,
YHUCJIIEHHOCTH, OMoMacchl. CBOMCTBA DKOCHUCTEM:
YCTOHYHBOCTH, CAMOPETYIISIIINS, Pa3BUTHE.
Cyxkueccus.

PackpsIBaTh coepKanue TEPMUHOB U TIOHATHIA: 3KOCHCTEMa, OMOT€0IIeHO3,
MPOIYLCHTHI, KOHCYMEHTBI, PEIYLICHTBI, TPO(UUSCKHE YPOBHHU, IHIIIEBAs LISTb
U CeTh, IKOJIOTHYECKUE TUPaMU/Ibl, OMoMacca, IPOAYKINs, CYKIECCHSL.
XapakTepru3oBaTh CBOHCTBA IKOCUCTEMEI (€€ CIIOCOOHOCTH K JUTUTEIEHOMY
CaMOIO ICP)KAHHIIO, OTHOCUTEIBHO 3aMKHYTBI KPYyTrOBOPOT BEILIECTB,
HEOOXOUMOCTb TIOTOKA DHEPTHH).

CpaBHHBaTh NACTOUIIHBIE U JETPUTHBIC MHUIIEBBIC LIEMH, TPOPHUIESCKUE
YPOBHHU 5KOCUCTEMEIL.

Paznuuath nmupaMuabl IPOAYKIHUHN, NHUPAMUAbI YUCIICHHOCTHU U TMPAMU/IbI
OMOMacchl.

CoCTaBIATh IENH U CeTH TIUTAHUSL.

IIepeunciaTe CBOWCTBA SKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIALMS, PAa3BUTHE
(cyxmeccus).

OmnuchIBaTh MEXaHU3M TIOJICPIKAHUS PABHOBECHS B IKOCHCTEMAX.
XapaKTepI/IEIOBaTL CYKIIECCHUH, BBIABIIATH IPUYUHBI U O6IIII/IC 3aKOHOMECPHOCTHU
CMEHBI IKOCHUCTEM.

IIpupoaHbIe 3KOCHCTEMBI.
AHTpPOTIOT€HHBIE
SKOCHCTEMHI (2 1)

IIpuponHeie s3KOCHCTEMBI. DKOCUCTEMBI PEK U 03€EP.
DKocrcTeMa XBOMHOTO WJTH ITUPOKOJIMCTBEHHOTO
neca.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI.
YpboakocucTembl. bruosoruueckoe u X031iCTBEHHOE
3HAaYCHUE arpOdIKOCHCTEM U YPOOIKOCHUCTEM.
buopasnoobpaszue kak (pakTop yCTOHYHBOCTH
skocucteM. CoxpaHeHHe OMOIOTHUIECKOTO
pasHooOpasus Ha 3emiie.

PackpsIBath copepxaHue TEPMUHOB U IIOHSITUI: BOJHBIE 3KOCUCTEMBI,
OHoTreo1eH03bl, GUTOTUIAHKTOH, 300IUIAHKTOH, OEHTOC, TYMYC, aHTPOIIOTeHHAS
9KOCHCTEMA, arpPO3KOCHCTEMA, YpOOIKocucTeMa, OrnopazHooOpasme.
IIpuBOAUTH PUMEPHI IPUPOIAHBIX IKOCUCTEM CBOEH MECTHOCTH.
CpaBHUBaTh HA3eMHBIE U BOJHBIC YKOCUCTEMBI; OPTaHU3MBI, 00pa3yromiye
pasHble TPOUUECKUE YPOBHHU.

XapakTepru3oBaTh arpo3KOCHUCTEMBI U YPOOIKOCHCTEMBI, 0COOEHHOCTH X
CYIECTBOBAHUSI.

[IpuBOUTH PUMEPHI AaHTPOIIOTE€HHBIX IKOCHCTEM CBOEH MECTHOCTH,
OIMCHIBaTh UX BHJIOBOW COCTaB U CTPYKTYpY.

CpaBHUBATh COCTaB U CTPYKTYPY IPUPOTHBIX SKOCUCTEM U arpOdKOCHCTEM,
arpo’KOCUCTEM M ypOO3KOCHCTEM
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