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B pesynbrate u3ydenus: yaueOHoro npeamera «buonorus» Ha ypoBHE CpeiHET0 001Iero oopa3oBaHus:

BbinycKHHK Ha 6a30BOM ypPOBHE HAYUYHTCH:

—pacKpbIBaTh Ha IPUMEPaxX POJb OMOJIOTUH B (POPMHUPOBAHUN COBPEMEHHON HayYHOW KapTUHBI MUPA U B IPAKTHUYECKON JEATEILHOCTH JIIOJICH;

—TIOHUMATh ¥ ONMCHIBATh B3aUMOCBSI3b MEXIY €CTECTBEHHBIMU HayKaMH: OMOJIOTHEN, GU3UKON, XUMHEH; yCTAaHABIIMBATh B3aNMOCBSI3b IPUPOIHBIX SBICHUI,
—TIOHUMATh CMBICII, PA3JIMYaTh M OTIMCHIBATH CHCTEMHYIO CBSI3b MEK/Y OCHOBOIIOJIAralOMIMMU OUOJIOTHYECKUMH TIOHATHAMU: KII€TKa, OPraHu3M, BUJI,
sKocucTeMa, ouocdepa;

—HCII0JIb30BaTh OCHOBHBIE METO/IbI HAYYHOTO TIO3HAHUS B YUCOHBIX OMOJIOTMYECKUX HCCIIEOBAHUAXK, IPOBOJUTH SKCIIEPUMEHTHI 110 U3YUEHHIO OMOJIOTHYECKIX
0OBEKTOB U SIBIICHHH, OOBSICHATH PE3YIbTAThI SKCIIEPUMEHTOB, AaHAJTH3UPOBATH X, (OPMYITUPOBATH BHIBOIBI
—(hOpMyYIHPOBATH TUIIOTE3bI HA OCHOBAHUH MPEIOKEHHON OMOIOTHYeCKOH HH(OPMAINK 1 TpeyiaraTh BApUAHTHI IPOBEPKH THITOTES;

—CpaBHUBATH OMOJIOTHUYECKHE OOBEKTH MEKIY COOOH 110 33/JaHHBIM KPUTEPHSM, JIeTaTh BBIBOIBI M YMO3AKITFOUEHHS HA OCHOBE CPaBHEHUS;
—000CHOBBIBATh €JMHCTBO KUBOW M HEXXHUBOMW MPUPOJIBI, POACTBO KUBBIX OPraHU3MOB, B3aMMOCBSI31 OPraHIU3MOB U OKPY)KAIOIIEH Cpeibl Ha OCHOBE
OMOJIOTHYECKUX TEOPHIL;

—TPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYIII OPraHUYECKUX COCTUHEHN KIETKH (OENIKOB, )KUPOB, YTIIEBOJIOB, HYKJICHHOBBIX KHCIIOT);

—pacrio3HaBaTh KJIETKHU (MMPOKAPHOT M DYKAPHUOT, PACTEHHUH 1 )KUBOTHBIX) IT0 OMMCAHUIO, HA CXEMAaTHIECKUX H300pKEHUSX; YCTAaHABIUBATE CBSI3b CTPOCHHUS U

(GYHKIMI KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOT000pa3ue KIETOK;

—pacro3HaBaTh MOMYJSAUIO U OMOJIOTHYECKUH BH]I IO OCHOBHBIM TPU3HAKAM;

—OTMCHIBATH (PEHOTHIT MHOTOKJICTOYHBIX PACTCHUHN M KHUBOTHBIX IO MOP(HOJIIOTHISCKOMY KPUTEPHIO;

—00BSICHATE MHOTOO0Opa3ne OPraHu3MOB, IPUMEHSI YBOJIOLMOHHYIO TEOPHIO;

—KJ1acCU(PHUIMPOBATh OHOJIOTHYECKHE OOBEKTHI HA OCHOBAHUY OJHOTO MJIM HECKOJIBKUX CYHIECTBEHHBIX IPU3HAKOB (TUIIBI MUTAHUS, CIOCOOBI JbIXaHUS U
Pa3MHOKEHHS, 0COOCHHOCTH Pa3BHUTHS);

—0OBSICHATh IPUYMHBI HACIIEICTBEHHBIX 3a00JI€BaHUN;

—BBISIBJIATh U3MEHYMBOCTb Y OPraHU3MOB; OOBSICHATH MPOSIBICHHE BUJOB U3MEHUYNBOCTH, MCIIOJIB3Yysl 3aKOHOMEPHOCTH U3MEHYUBOCTH; CPAaBHU BaTh

HACJIEICTBEHHYIO M HEHACJIEICTBEHHYIO U3MEHUUBOCTb;

—BBISBIATH MOp(dosiornyeckue, pu3nonorndeckre, NoBeACHYECKUE alalTallii OPraHu3MOB K cpejie OOMTaHUs U AEHCTBHUIO SKOJIOTHYECKUX (DAKTOPOB;
—COCTaBJIATh CXEMBbI IIEpEHOCA BELIECTB U SHEPTUH B SKOCUCTEME (LIeTH TUTaHusA);

—IPUBOJIUTH JI0KA3aTEIbCTBA HEOOXOIMMOCTH COXPAHEHUsI OMOpa3HOOOpa3us UIsl yCTOMUMBOTO Pa3BUTHS U OXPaHbl OKPYKAOLIEH cpe/ibl;

—OLIEHUBATh JJOCTOBEPHOCTh OMOJIOrHYecKoi HH(POPMAIMK, HOJYYEHHOU U3 Pa3HbIX UICTOUHUKOB, BBIIENIATH HEOOXOAMMYIO HH(POPMALIHIO ISl KCIIOJIb30BaHUS
ee B yUeOHOM J1eTeTbHOCTH U PELICHUU MPAaKTUUECKUX 3a/1a4;

—MpeACTaBIATh OMOJIOTUYECKYI0 MH(OPMALIMIO B BUJIE TEKCTa, TaOIUIIbI, rpaduKa, 1uarpaMMbl U J€IaTh BIBObI HA OCHOBaHUU MPEICTaBIECHHBIX JAHHBIX;
—OLIEHUBATh POJIb JOCTHKEHUH I€HETUKH, CEIEKIIUU, OMOTEXHOJIOTUH B MIPAKTHUECKOM JeATeIbHOCTH YeJI0BEKa U B COOCTBEHHOM JKU3HU;

—O00BACHATh HETATUBHOE BIIMSIHUE BEIECTB (AIKOT0JIsl, HIKOTHHA, HAPKOTHUECKUX BEIIECTB) Ha 3apO/IbIILIEBOE Pa3BUTHE YETIOBEKA,;

—0OBSICHATB MOCJIEACTBUS BIUSHUS MyTareHOB;

—00BACHATh BO3MOXKHBIE TPUYMHBI HACJIECTBEHHBIX 3a00JI€BaHUI.

BbinycKHHK Ha 62a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTHCS:

—/1aBaTh Hay4YHOE OOBSICHEHNE OMOJIOTMUECKUM (paKkTaM, MPOLEccaM, IBICHUSAM, 3aKOHOMEPHOCTSIM, UCIIOIb3Ysl OMOJIOTHYECKUE TEOPUH (KJICTOUH YIO,

HBOJIIOLIMOHHYIO), YueHHe 0 Ouocdepe, 3aKOHbI HACTIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYUBOCTH;



—XapaKTepHU30BaTh COBPEMEHHBIC HANIPABJICHUS B PA3BUTHH OMOJIOTHH; OMTUCHIBATH MX BO3MOKHOE MCIIOJIH30BAHUE B MPAKTUYECKON IEATEIBHOCTH; —
CPaBHUBATbH CIIOCOOBI JCJICHUS KIETKU (MUTO3 U MEHO3);

—permiath 3a7a4y Ha HocTpoenue ¢pparmenta Bropoii nenu JJHK no npennoxennomy gpparmenty nepsoit, uPHK (MPHK) no yuactky IHK;

—pelaTh 33a4d Ha OIIPEIeIICHUE KOJIMUECTBAa XPOMOCOM B COMaTHUUECKUX U MOJIOBBIX KJIETKaX, a TAK)KE B KJIETKaxX Iepe/l HayajloM JieleHus (Meilo3a nwin
MHUTO3a) U [I0 €r0 OKOHYAHUU (J1Is1 MHOTOKJIETOUHBIX OPIaHU3MOB);

—pelaTh TeHETHYECKHE 3a/1a4l HA MOHOTMOPUIHOE CKPELMBAHNUE, COCTABIISATh CXEMbl MOHOTMOPUAHOTO CKPEIUBAHNS, IPUMEHSS 3aKOHbI HACJIEACTBEHHOCTH
U UCHOJIB3Ysl OMOJIOTMYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;
—yCTaHaBJIMBAaTh TUII HACJIEIOBAaHUS U XapaKTep NPOsBICHUS NIPU3HAKA 10 33JJaHHOM CXeMe pOJA0CIOBHOM, IPUMEHSIS 3aKOHBI HACJIEICTBEHHOCTH;

—OLIEHUBATh Pe3y/IbTaThl B3aMMOJACUCTBUSI YEIOBEKA U OKPYXKAIOIIEH Cpe/ibl, TPOrHO3UPOBATh BO3MOXKHBIE TIOCIIEICTBUS JEATEIbHOCTH YeJIOBEKa JJIs
CYIIECTBOBAHUS OTAEIbHBIX OMOJIOTMUECKUX OOBEKTOB U LEJbIX TPUPOJIHBIX COOOIIECTB.

BbinycKHUK Ha yriy0JIeHHOM YPOBHE HAYYHTCS:

—OIIEHUBATh POJIb OMOJIOTMYECKUX OTKPBITUN U COBPEMEHHBIX UCCIIEI0OBAaHUI B pa3BUTHUN HAYKU U B IPAKTUUECKON JESITEILHOCTH JIIO/IEH;
—OIIEHUBATh POJIb OMOJIOTHH B (HOPMUPOBAHUM COBPEMEHHOM Hay4YHOI KapTUHBI MUpA, IPOTHO3UPOBATh MEPCIEKTUBbI Pa3BUTHsI OMOJIOTUH;
—yCTaHaBJIMBAaTh M XapaKTEpU30BaTh CBSA3b OCHOBOIOJIAralOIIUX OMOJIOTMYECKUX MOHATHH (KJIeTKa, OpraHusM, BUJ, dKocuctema, onocdepa) ¢

OCHOBOIOJIaraloIIMMHU MOHATUAMU JPYTrUX €CTECTBEHHBIX HAYK;

—000CHOBBIBATh CHCTEMY B3IJISJIOB Ha KUBYIO MPUPOJLy U MECTO B HEll UeoBeKa, IPUMEHsII OMOJIOTHUecKre TEOPUH, YUEHHUs, 3aKOHbI, 3aKOHOMEPHOCTH,
MMOHUMATh IPAHUIIBI UX IPUMEHUMOCTH;

—IIPOBOJANUTDH YUEOHO-UCCIIEOBATENHCKYIO I€ATEIbHOCTD 110 OMOJIOTUN: BBIABUTaTh TUIIOTE3bI, IUIAHUPOBATh paboTy, OTOMPATh U IPeoOpPa30BHIBATh
HE00X0AUMYI0 HH(OPMAILHIO, IPOBOIUTH SIKCIEPUMEHTHI, UHTEPIPETUPOBATh PE3YJIbTAThI, 1€/1aTh BbIBOABI HA OCHOBE MOJYYEHHBIX PE3YJIbTaTOB;

—BBISBIIATH U 0OOCHOBBIBATh CYLIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEH OpraHU3aliy KHU3HH;

—yCTaHABIIMBATh CBA3b CTPOCHUS U QYHKIMI OCHOBHBIX OMOJIOTMUYECKUX MaKpOMOJIEKYJI, X POJIb B IPOLIECCAX KIETOYHOIO METa00IN3Ma;
—pemiarth 3a7a4u Ha onpeaeneHue nocienoBareabHocTH HykiaeoTuaoB JJIHK u uPHK (MPHK), antukogonoB TPHK, nocienoBaTenbHOCTH aMHUHOKHUCITOT B

MoJieKyJse Oeika, IpUMEHss 3HAHUS O PEaKLUAX MaTPUYHOIO CUHTE3a, TeHETUYECKOM KO/, IPUHIUIE KOMIUIEMEHTapHOCTH;

—/1e1aTh BbIBOJBI 00 N3MEHEHMSIX, KOTOpbIE IIPOU30MAYT B IIpOIieccaXx MaTPUYHOIO CUHTE3a B Cilydae U3MEHEeHHUs nocienoBaresnbHocty Hykineotn jos JIHK;
—CpaBHUBATh (Da3bl IeJIEHUS KIETKU; PEIaTh 3a1a4M Ha OIpe/IelIeHNe U CpaBHEHHE KOJIMYeCTBa reHeTndyeckoro matepuaina (xpomocoM u JIHK) B kinetkax
MHOTOKJIETOYHBIX OPI'aHU3MOB B pa3HbIX (pazax KJIETOYHOI'O LMK,

—BBISIBIISITH CYLIECTBEHHBIE IPU3HAKU CTPOCHUS KJIETOK OPraHU3MOB Pa3HbIX LIAPCTB KUBOW MPUPOAbI, YCTAHABIUBATH B3aUMOCBSA3b CTPOCHUS M () yHKIIMH
4acTeil 1 OpraHoUI0B KIIETKHU;

—000CHOBBIBaTh B3aMMOCBS3b INITACTUYECKOIO ¥ SHEPreTUYECKOI0 0OMEHOB; CPaBHUBATh IPOLIECCHI INTACTHUECKOTO U SHEPreTHYECKOTr0 OOMEHOB,
IPOUCXOJIAIINX B KJIETKaX >KUBBIX OPIaHU3MOB;

—OTpeIeNIATh KOJMYECTBO XPOMOCOM B KJIETKaX PACTEHHIH OCHOBHBIX OTJICJIOB HA PA3HBIX 3Talax KU3HEHHOTO 1IMKJIIA;
—periaTh TeHeTHYECKHE 3a/1aui Ha TUTMOPUIHOE CKpelMBaHKe, CIIETIJICHHOE (B TOM YHCIIE CLIETUIEHHOE C [10JIOM) HaclieI0BaHHue, aHaIM3HUpYIOoLIee

CKPEILIMBAHNE, IPUMEHSIS 3aKOHBI HACIEACTBEHHOCTH U 3aKOHOMEPHOCTH CLEIUIEHHOTO HACIIEI0BAHNUS;

—pacKpbIBaTh MPUYMHBI HACTIEICTBEHHBIX 3a00JI€BaHUM, apryMEHTHPOBATh HEOOXOIUMOCTh MEp MPENYNPEkKACHUS TaKUX 3a001€BaHUN;
—CpaBHUBATh pa3Hble CIOCOOBI PA3MHOKEHHSI OPTaHU3MOB;
—XapaKTEPU30BaTh OCHOBHBIE ATAIlbl OHTOIE€HE3a OPTAaHU3MOB;



—BBISBIIATH IPHYUHBI M CYLIECTBEHHBIC TPU3HAKNA MOIN(UKAITMOHHON M MyTAallMOHHOW N3MEHUYNBOCTH; 00OOCHOBBIBATh POJIb H3MEHUYUBOCTH B €CTECTBEHHOM U
HCKYCCTBEHHOM 0TOOPE; —000CHOBBIBATh 3HAYCHUE PA3HBIX METOJIOB CEJIEKIIMU B CO3JJAHUN COPTOB PACTEHUH, MOPOJI )KUBOTHBIX M IITAMMOB
MHUKpPOOPIraHHU3MOB;

—000CHOBBIBATh MPUUMHBI H3MEHIEMOCTH U MHOT000pa3us BUIOB, IPUMEHSSI CHHTETHUECKYIO TEOPHIO IBOJIIOLIUH;

—XapaKTepHU30BaTh MOMYJIAINIO KaK €MHUILY IBOJIIOLUHU, BUJ KaK CUCTEMATUYECKYIO KaTETOPUIO U KaK pe3yJIbTaT IBOJIIOLINY;

—yCTaHaBJIMBATh CBS3b CTPYKTYPhI U CBOMCTB IKOCUCTEMBI; —COCTABJISTH CXEMBI IIEPEHOCA BELIECTB U SHEPTUU B IKOCHCTEME (CETU MUTAHUSI ), IPOTHO3UPOBATH
UX U3MEHEHHS B 3aBUCUMOCTH OT U3MEHEHHsI (DAKTOPOB CPEIIBI;

—apryMEeHTHPOBAaTh COOCTBEHHYIO MO3UIIMIO 110 OTHOLIEHHUIO K 3KOJIOIMYECKUM ITpobiieMaM U MOBEJIEHUIO B IPUPOIHOM cperie;

—000CHOBBIBAaTh HEOOXOAUMOCTh YCTOMUMBOTO Pa3BUTHSI KaK YCIOBHS COXpaHEHUsS! OHOCQeEphI;

—OIICHHUBATh MIPAKTUUECKOE M 3THYECKOE 3HAUEHUE COBPEMEHHBIX UCCIIEI0BaHUIN B OMOJIOTUH, MEAUIIMHE, IKOJIOTUH, OMOTEXHOJIOTHH; OOOCHOBBIBATh
COOCTBEHHYIO OLIEHKY;

—BBISIBJISITH B TEKCTE€ OMOJIOTHYECKOTO COJIEPKaHUS ITPOOJIEMY U apryMEHTUPOBAHHO €€ OOBSICHSTH;

—IPEJCTABIATh OMOJOTUYECKYIO HH(OPMAIIUIO B BUJI€ TEKCTA, TAOJIUIIbI, CXeMbl, TpaduKa, AMarpaMMbl U JIEJIaTh BbIBOJIbI HA OCHOBAHUU MPECTABJIEHHBIX
JAHHBIX; TPeo0pa30BhIBATh I'paduk, TaOIUILy, JUArpaMMy, CXeMY B TEKCT OMOJIOTHUECKOTO COJIEPKaHUSI.

BhinyckHUK Ha yri1y0JIeHHOM YPOBHeE MOJYYHT BO3MOKHOCTH HAYYUTHCSH:

—OpraHu30BBIBATh U MPOBOUTH HHIMBUIYAJIbHYIO HCCIICA0BATEIBCKYIO ACATSIBHOCTD IO OMOJIOTHUH (WK pa3pabaThiBaTh WHIUBHUIYATbHBIN IPOCKT):
BBIJIBUIaTh TUIIOTE3bI, IIIAHUPOBATh pabOTy, OTOMPATh U MPEe0OPa30BbIBATH HEOOXOAUMYIO HH(GOPMAIUIO, TPOBOAUTH SKCIIEPUMEHTHI, UHTEPIPETUPOBATh
Pe3yNbTaThl, IeJ1aTh BBIBOJIBI HA OCHOBE MOJYYEHHBIX PE3YJIbTaTOB, MPEJCTABIATH MPOAYKT CBOUX UCCIIEIOBAHUII;

—IPOTHO3UPOBATh MOCIEACTBUS COOCTBEHHBIX UCCIEOBAHUN C YUETOM ITHUECKHX HOPM U 3KOJIOTMUYECKUX TpeOOBaHMIA;

—BBIJICJIATh CYILIECTBEHHbIE 0COOEHHOCTH JKU3HEHHBIX IIUKIIOB MPEACTaBUTEICH pa3HbIX OT/IEJIOB PACTEHUH M TUIOB )KMBOTHBIX; N300paXkaTh LUKIIbI Pa3BUTHS
B BUJIE CXEM;

—aHAJM3UPOBATh U MCIIOJIb30BaTh B PELICHUH YUEOHBIX U UCCIIE0BATENIbCKUX 3aJad HHPOPMALIMIO O COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUH, METULIMHE U
9KOJIOTUH;

—apryMEHTUPOBATh HEOOXOAMMOCTb CUHTE3a €CTECTBEHHO-HAYYHOTO M COLIMOTYMaHUTAPHOTO 3HaHUS B 3M0XY UH(OPMAIIMOHHON [IMBUIIN3ALUH;
—MOJIETUPOBATh U3MEHEHHUE IKOCUCTEM MOJ] BIUSAHUEM Pa3INYHbIX TPy (PAKTOPOB OKpYXKArOLIEH cpe/ibl;

—BBISIBJISATH B IIPOLIECCE UCCIIEN0BATEIbCKON AEATEILHOCTH MOCIEACTBUS aHTPOIIOTEHHOTO BO3/ICHCTBUS HA SKOCUCTEMBI CBOETO PErHMOHA, IpeAaraTb CocoObl
CHMIKEHHSI aHTPOIIOT€HHOI'O BO3AECHCTBHSI Ha SKOCHUCTEMBI;

—HCII0JIb30BaTh NPUOOPETEHHbIE KOMIIETEHIIMH B IPAKTUUECKOM NESATEIbHOCTH U IOBCEAHEBHOM KU3HU Ul IPUOOPETEHHs ONIbITA IESATEIbHOCTH,
IpeIIeCTBYIOLIeH MpodhecCHOHATBHON, B OCHOBE KOTOPOM JIEKUT OMOJIOTHsl Kak yd4eOHBIN IpeMeT.



Conepxanue.

ba3oBrlil ypoBeHb

buonorus kak KOMIUIEKC HayK O JKUBOU MPUPOJIE

bronorus kak KOMIUIEKCHasI HAyKa, METOIbl HAYYHOTO MMO3HAHUS, UCIIOIb3yeMble B Ouosioruu. COBpeMEHHBIE HarpaBiieHus B Ouosioruu. Pois 6uosiornu B
(hopMHPOBAHHH COBPEMEHHOUW HAYYHOU KapTUHBI MHpPA, MPAKTUICCKOE 3HAYCHUE OMOJIOTHICCKIX 3HAHUU.

buonorudeckne cucTeMpl Kak MpeAMET U3Y4eHUsT OMOJIOTHH.

CTpykTypHble U QYHKIHOHAIbHbIE OCHOBBI KU3HHU

MonexysnspHble OCHOBBI *KU3HU. Heoprannueckue BemecTBa, ux 3HaueHune. OpraHndeckue BeniecTsa (yriieBoabl, JUMUIbI, OCITKH, HYKJICHHOBBIE KUCIIOTHI,
AT®) u ux 3Hauenue. buononumepsl. Jlpyrue opranndeckue BemiecTna kieTku. Hanorexnonoruu B GMOJIOTHH.

[uTosnorus, MeTo1bl ATOJIOTHUU. POJIb KIIETOUHOW TEOPUHU B CTAHOBJIEHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpa. KiieTku npokapuoT u
sykapuoT. OCHOBHBIC YACTH M OPTAHOUIBI KIETKH, UX (DYHKIIHH.

Bupycel — HekneTouHas popMa )KM3HHU, Mepbl TPOGUITAKTUKY BUPYCHBIX 3a00J1€BaHUH.

KuznenestenbHOCTh KIeTKHU. [Imactuueckuit ooMen. @otocunTes, XeMocuHTe3. brocrunTtes 6enka. DHepreTudeckuii 0OMeH. XpaHeHue, rnepeaaya u
peanu3anus HacleACTBeHHOU nHpopmaruu B kietke. ['enetnuecknii koa. I'en, renom. ['eHomuka. BissHre HApKOTEHHBIX BEIIECTB HA MPOIIECCHI B KIIETKE.
Knerounsiit uuki: uatepdasa u genenue. Mutos u meiios, ux 3HaueHue. COMaTU4eCKHEe U MOJIOBBIE KIETKH.

Opranusm

Opraausm — enHoOE 1eNoe.

KuznenestenbHOCTh Opranu3ma. Perymsius GyHKIui opraHu3ma, roMeocTas.

Pa3zmuoxkenune opraan3zMoB (6ecrosioe u mojoBoe). CriocoObl pa3MHOKEHHUS Y PACTCHHUH U )KUBOTHBIX. MHAMBUAYaTbHOE pa3BUTHE OpraHnu3Ma (OHTOTEHE3).
[IpyunHel HapylIeHU pa3BUTUsL. PepoyKTUBHOE 310POBBE YEIOBEKA; MMOCIEACTBUS BIMAHUS AJIKOI0JIsl, HHKOTUHA, HAPKOTHYECKUX BEIIECTB HA
SMOpHOHANILHOE pa3BUTHE YeToBeKa. JKU3HEHHbIE [IUKIIBI Pa3HBIX IPYIII OPTaHU3MOB.

['eneTuka, MeToabl TeHETUKU. [ 'eHeTHUECKasi TEPMUHOJIOTHS U CHMBOJIMKA. 3aKOHBI HaclieACTBEHHOCTH I'. Mennens. XpoMoCOMHasi TEOpHUsl HACIE€ICTBEHHOCTH.
Omnpenenenne nona. CUENIEHHOE € MTOJIOM HAcJIEA0BaHHE.

I'eneruka yenoBeka. HacnencrBeHHbie 3a00/1eBaHus YENIOBEKA U X MPEAYPEKIeHHE. DTHUECKHE aCIIeKThl B 00J1aCTH METUIIUHCKOM FeHETHKH.

I'enotun u cpena. Henacnencreennas n3MeHunBOCTh. HacneacTBeHHas M3MEHYMBOCTh. MyTareHsl, UX BIUSHHUE HA 3I0POBBE YEIOBEKA.

Jlomectukanus u cenekuus. MeToasl cenekiui. buorexnonorus, ee HapaBiIeHUs U MIEPCIEKTUBBI pa3BUTHUSL. broOe30nacHOCTb.

Teopus 3BomronUH

Pa3Butue 3BOIIOLMOHHBIX UAEH, 3BoIOIIMOHHAs Teopust Y. lapsuna. CunTeTHyYecKas TeopHs 3BOIIOLNN. CBUIETENHCTBA IBOJIFOLUH KMBOU MPUPOIBI.
MukposBontonusa 1 MakposBotouusa. Bun, ero kpurepuu. [omynsiius — anemMeHTapHas €IMHULIA 3BOJIOLMH. [[BUXKYIlIHE CUITBI SBOJIOLNH, UX BIUSHUE Ha
reHodou nomynsuuu. HarpasieHus 3BOJIIOLNH.

MHuoroo0pa3ue opranu3MoB Kak pe3yabTaT 3Botonuu. [IpuHnumne! kiaccudukanuy, CuCTeMaTrKa.

PazBurue xxu3Hu Ha 3emiie

I'mnoressl mpoucxoxaeHUs KU3HU Ha 3emiie. OCHOBHBIE ATalbl SBOJIIOLNUNA OPTraHUYECKOTO MUpa Ha 3eMIie.

CoBpeMeHHbIE TPEACTaBICHUS O MIPOUCXOKICHUH YeTTOBEKa. DBOJIOIHS YesoBeka (aHTpomnoreHes). JIBuxkyIiue cuibl aHTpororenesa. Packl uenoseka, ux
MIPOUCXOXKACHUE U €TMHCTBO.

Opranu3Mel U OKpyKaromias cpeia

[IpucnocobnaeHust OpraHu3MoB K JEHCTBUIO IKOJOTHIECKHX (haKTOPOB.



Bbuoreonenos. Dxocucrema. PaznooOpasue sxocucreM. B3anMooTHOIIEHUS MOMYIISALIUI pa3HBIX BUIOB B 9KocHcTeMe. KpyroBopoT BEImecTB ¥ MOTOK SHEPTHH B
JKOCUCTEME. Y CTOMYHMBOCTD

NeATeIbHOCTH YeJIOBEeKa Ha 3KocucTeMbl. CoxpaHeHHe OMOpa3HOO0pas3ns Kak OCHOBA YCTOMUMBOCTU 3KOCUCTEMBI.

CrpykTypa 6nochepsl. 3akOHOMEPHOCTH cyliecTBOBaHMs Onochepbl. KpyroBopoTsl BemecTB B Guocdepe.

I'moGanbHBIE aHTPOTIOTEHHBIE H3MEHEHUs B Onocdepe. [IpobiemMbl yCTOWYHBOTO pa3BUTHSI.

[lepcriekTHBBI pa3BUTHS OMOJOTMYECKUX HAYK.

Yriay0/eHHblil ypoBeHb

Bunosorus kak KomMILIeKC HAYK O *KUBOIi pupoe

buonorus xak komruiekcHast Hayka. CoBpeMeHHbIe HarpaBiieHus B Onosoruu. CBs3b OMOJIOTHH C IPYTUMU HayKaMu. BbInogHeHne 3aKoHOB (PM3M KU U XUMUHU B
&uBOH npupoje. CHHTE3 eCTECTBEHHO-HAyYHOT'0 U COLIMOIYMaHUTApHOTO 3HAHUSI HA COBPEMEHHOM 3Talle pa3BUTHS MUBMIM3auuU. [IpakTHyeckoe 3HaueHHE
OMOJIOTMYECKUX 3HAHUH.

buonorundeckue cuctemMsl Kak npeaMeT n3ydeHus: 61ojaoruu. OCHOBHBIE MPUHIIMITBI OPTaHU3ALNUN U PYHKIIMOHUPOBAHUS OMOJOTHYECKHX CUCTEM.
buosornueckue cucTemMbl pa3HbIX YPOBHEH OpraHU3alNM.

['unoTesbl u Teopuu, UX poJib B POPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa. MeTo bl HAyYHOTO MMO3HAHUSI OPraHUYeCcKoro MUpa.
DKcrepuMeHTalIbHbIE METO/IbI B OMOJIOTUH, CTaTUCTUYECKast 00paboTKa TaHHBIX.

CTpyKkTypHBIe M PYHKUMOHAJIbHbIE OCHOBBI KM3HH

MoutekynspHble OCHOBBI )KM3HH. Makpo3aeMeHTsl 1 MUKpodsieMeHThl. Heopranuueckue Bemiectsa. Bona, ee posb B xkuBoil npupoge. ['uapodunsHocTs
ruipopoOHOCTh. Posib MUHEpaibHBIX cosiel B KieTke. OpraHndeckue BellecTBa, MOHITHE O PErYJIIPHBIX U HEPETYISIPHBIX OHoMonMepax. YTiieBOIbL.
Monocaxapuapl, OJIMTOcCaxapubl U mojaucaxapuabl. DyHKuu yriaeBoaoB. Jlunuapl. yakuun munuaoB. benku. OyHkiun 6enkoB. MexaHu3M IeHCTBUS
dbepmenToB. Hyknennossie kuciotel. JIHK: ctpoenue, cBoiicTBa, MecTomnosoxkeHHEe, PyHKIIUH.

PHK: crpoenwue, Buabl, hpyHkiuu. AT®: ctpoenue, GyHkiuu. [[pyrue opraHndeckre BemecTna KieTk. HaHoTexHomoruu B OMOIOTHH.

Knerka — crpykTypHas u (yHKIHOHAIbHAs €qUHULA opraHu3ma. Pazsutue nutonoruu. CoBpeMeHHbIe METObI U3ydeHus KieTku. Kierounas Teopus B cBeTe
COBPEMEHHBIX JIaHHBIX O CTPOCHUU U PyHKIMIX Ki1eTKkU. Teopust cumOuoreneza. OCHOBHbIE YAaCTHU U OpraHou bl KiaeTku. CTpoeHue U pyHKIMH
onosnornyeckux MemoOpas. Llutornasma. Sapo. Ctpoenue u GpyHkuun xpomocoM. MemOpaHHble 1 HeMeMOpaHHbIe opraHoubl. [{lutockener. BxitoueHus.
OCHOBHBIE OTIIMYUTEIBHBIE OCOOEHHOCTHU KJIETOK NPOKapuoT. OTIMUYUTEIbHBIE OCOOEHHOCTH KIETOK 3YKapHOT.

Bupycsl — HexnerouHnast popma xu3Hu. CriocoObl nepeiaun BUPYCHbIX HHPEKIMH U Mepbl NPOQHIAKTUKN BUPYCHBIX 3a00eBaHuil. Bupyconorus, ee
IIPAKTUYECKOE 3HAYCHHUE.

Knerounslit Metabonu3m. depMeHTAaTUBHBINA XapaKTep peakiiii oOMeHa BelecTB. JTallbl 3HepreTuyeckoro oomMena. AspoOHoe u aHa’poOHoe JpixaHue. Posb
KJIETOYHBIX OPTaHOUJIOB B IIpoIleccax 3HepreTuueckoro ooMeHa. ABToTpogsl u rereporpodsl. @otocunres. Pa3bl GoToCHHTE3a. XEMOCHHTES.
HacnencrBennas nnpopMmaiys 1 ee peaausanus B KIeTke. [ eHeTuyeckuil ko, ero cBoiicTa. DBOJIOIMS MTpeJICTaBiIeHUH 0 reHe. CoBpeMeHHbIe
IIPEJCTaBICHUs O I'eHe U reHoMe. brocuHTes 6enka, peakiiuy MaTpU4YHOro cuHTe3a. Peryssius paboTsl FeéHOB U MpolieccoB 0OMeHa BellecTB B KiieTke. ['eHHas
WH)XEHEepHUs, TeHOMUKa, MpoTeoMuka. Hapyiienne OMOXMMHUYECKUX MPOIIECCOB B KJIETKE M0/ BIMSHUEM MYTareéHOB U HapKOTE€HHBIX BEIIECTB.

Knerounslit nuki: natepdasa u nenenue. Muros, 3HaueHne MuTo3a, Gassl MuTo3a. ComMmaTHUYECKHE U MOJIOBbIE KIETKU. Melo3, 3HaueHne Meio3a, (a3l
Melno3a. Melio3 B )KU3HEHHOM LIMKJIE Oprann3MoB. @opMHpoBaHKE MOJIOBBIX KIETOK Yy IBETKOBBIX PACTEHUH U MI03BOHOYHBIX KUBOTHBIX. Perymsanuns nenenus
KJIETOK, HAPYIIEHUS PEryaluu Kak IpuyrHa 3a0oseBaHuil. CTBOJIOBBIE KIETKH.



Opranmnsm

OcoOeHHOCTH OTHOKIIETOUYHBIX, KOJIOHHABHBIX U MHOTOKJIETOUHBIX OPraHU3MOB. B3auMOCBSI3b TKaHe, OpraHoB, CUCTEM OPTraHOB KaK OCHOBA I11€JIOCTHOCTH
Oprasusma.

OcHOBHBIE IIPOLIECCHI, IPOUCXOAAIIME B OPraHu3Me: IMTAaHUE U NUIIEBAPEHUE, IBUKEHUE, TPAHCIIOPT BELIECTB, BBIJECIEHUE, PA3PaKUMOCTb, PETYIISILIUS Y
opranusMoB. [lomiepkanue romeocrasa, MPUHIUI 0OPATHOM CBSI3H.

PasmHOkeHue opraan3MoB. becnosnoe 1 ojaoBoe pa3MHOKEHHE. [[BOMTHOE OIIOJOTBOPEHHE Y LIBETKOBBIX PACTEHUI. BUaBI OTUIOJOTBOPEHUS Y )KUBOTHBIX.
CriocoObl pa3MHOKEHUS y pacTeHul U )kUBOTHBIX. [lapTeHorenes. OHrorenes. OMOproHanbHoe pa3BuThe. [locTamOpronansHoe passutue. [Ipsimoe u
HenpsiMoe pa3BuTue. JKU3HEHHbIE LIMKIIBI Pa3HbIX FPYII OPraHu3MOB. Perynsanns nHaIuBUyanbHOro pa3Butus. IpuunHbl HapylieHui pa3BUTHS OPraHU3MOB.
HcTopus BOBHUKHOBEHUS U Pa3BUTHSI T€HETUKH, METO/1bl TEHETUKHU. | 'eHeTrueckre TepMUHOJIOTHS U cUMBoIMKa. ['eHoTun u penotun. BeposiTHOCTHBIN
XapakTep 3aKOHOB I'€HETHKHU. 3aKOHBI HaciencTBeHHOCTH ['. MeHiens u ycnoBus uxX BbINOJHEHUs. L{uToornueckue 0CHOBBI 3aKOHOMEPHOCTEH HacaeI0BaHUSI.
Ananusupyroliee ckpenBaiue. XpoMoCcoOMHasl Teopus HaciiecTBeHHOCTH. CIeTIeHHOe HacieloBaHue, kpoccuHrosep. Onpenenenne noa. CrenjieHHoe ¢
[I0JIOM HaclieZjoBaHue. B3anmoeiicTBre aienbHbIX U HeaJlJIeNbHbIX FeHOB. [ 'eHeTnyeckre 0CHOBBI MHANBUIYAIbHOTO pa3BUTHs. ['eHeTnueckoe
KapTHUpPOBaHUE.

I'enernka yenoBeka, METO/Ibl U3YUYEHHUS TEHETUKH YesoBeka. PernpoaykTuBHoOe 310poBbe uenoBeka. Hacienctsennslie 3a005eBaHus YeloBeKa, UX
npenynpexaeHue. 3HadyeHre FreHeTUKH JIJIsl MeIULIUHBL, STHYECKHE aCIIEKThl B 00JIaCTH METUIUHCKON IeHeTHKH.

I'enotun u cpena. Henacnencreennas n3MeHunBocTh. Hopma peakuuu npusHaka. BaprannoHHbIN pax M BapuannoHHas Kpusas. HacienctBeHHas
M3MEHUYMBOCTh. BuJibl HacnencTBeHHOM n3MeHunBocTH. KoMOMHATHBHAS M3MEHYMBOCTD, €€ UCTOUYHUKU. MyTanuu, BUJIbl MyTauuid. MyTareHsl, UX BIUsSHUE Ha
opranu3Mbl. MyTanum kak NprUurMHa OHKOJIOTHYECKUX 3a00seBaHuil. BHesiepHast HacIeICTBEHHOCTh U M3MEHYUBOCTb. DIUI'€HETHKA.

JlomecTtukanus u cenekuns. LleHTpbl 0TOMallHUBaHUS KUBOTHBIX U LICHTPBI IPOUCX0KACHUA KYJIBTYPHBIX PACTEHUN. METOIBbI CEIEKIIMH, UX TCHETHYECKUE
OCHOBBI. McKyccTBEHHBIN 0TOOD. Y CKOpEHHE U MOBBILIEHNE TOYHOCTH 0TOOPA € MOMOIIBI0 COBPEMEHHBIX METOJJOB TEHETUKH U OMOTEXHOJIOTUHU. ['eTepo3uc u
€ro MCIOJIb30BaHME B CENEKIMH. PaciinpeHne reHeTH4eckoro pa3HooOpa3us CEIeKIMOHHOIO MaTepyaa: MoJUIUION U, OTJaJIeHHasi THOpUAN3aLus,
HKCIIEPUMEHTANIbHBIN MyTareHes3, KJIeToO4Hasi HHKEHEPHsl, XPOMOCOMHas HHKEHEpHUs, TeHHasi HH)XXeHepHs. buobe30mnacHoCTb.

Teopus 3Bomronun

Pazutue sBomonmonnbix uaeil. Hayunsie B3rasanel K. Jlunnes u XK.b. Jlamapka. DBomtonnonnas teopus Y. Jlapsuna. CBUETENbCTBA SBOJIOIUH KUBOM
IIPUPOJIbI: TAJICOHTOJOIMUECKUE, CPABHUTENIbHO-aHATOMUUYECKHE, SMOpHOIOTHYecKre, Ouoreorpaduieckue, MOJIEKyIsipHO-reHeTnueckue. Pazsurue
npeacraBieHuit o Buae. Bug, ero kpurepuu. [lomynsanus kak ¢popma cyniecTBOBaHUS BUJIA U KaK JIEMEHTapHasl €AUHULA 3BoJIoLMU. CUHTeTUYEeCKas TEOpUs
HBOJIFOLUHU. MUKPO3BOIIONNS U MAKPO3BOJIIOLUS. [IBHKYIIME CUIIBI ABOJIIOLMHU, X BJIMSHUE HA FreHO(OoH I nonmyssinuu. peid reHos u ciayuyaiinbie
HEeHalpaBJIeHHbIE U3MEHEHUs reHo(oH1a monynauuu. YpaBHeHue Xapau—BaiinOepra. MoekyasipHO-reHeTHYeCKHe MEXaHU3Mbl 3BOTIOLUU. DOpMbI
€CTECTBEHHOI0 0TOOpa: ABMXKYIIAsl, CTAOWIN3UpYIOLIas, IU3PYNTUBHAS. DKOJOrHYecKoe U reorpapuieckoe Bu10oopasoanue. Hampasnenus u nyrtu
3BOJIIOLIMH. POPMBI IBOJIFOLIMN: TUBEPreHIMs, KOHBEPreHIMs, napauiean3M. Mexanusmsl anantanuil. Kossosronys. Posb 3BOIIOIIMOHHON TeOpUU B
(opMUPOBaHUN €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.

Msoroo6pa3ue opranu3MoB U IPUCHOCOOIEHHOCTh OPTaHU3MOB K Cpejie 0OUTaHMsI Kak pe3yibTaT 3BOItoIMH. [IpuHIUIBI KIaccupUKaliy, CHCTeMaTHKA.
OcHOBHBIE CCTEMaTUYeCKHEe IPYIIbl Opranndeckoro mupa. CoBpeMeHHbIe MOAX0/Ibl K KJIacCu(UKAIIUN OPraHU3MOB.

Pa3BuTne )xn3Hu Ha 3emie

MeToabl TaTUPOBKHU COOBITHI MPOILIOro, FEOXPOHOJIOTHYEcKas MmKajda. [ MmoTe3bl MpoucXoXAeHUs )KU3HH Ha 3emiie. OCHOBHBIE 3Tallbl 3BOJIOLMU OHOChEpHI
3emin. KiroueBbie cOOBITHS B 3BOJIIOIIMY PACTEHUI M )KUBOTHBIX. BbIMMpaHKe BUAOB U €ro MPUYHHBI.



CoBpeMeHHbIE NPEACTABIEHUS O IPOUCXOXKICHUN YeoBeka. CHCTEMAaTUUECKOE MOJI0KEHUE YEJIOBEKa. DBOIIOLUS YeaoBeka. PaKkTOpbl 3BOJIIOLUH U EJI0BEKA.
Pacel yenoBeka, X MPOUCXOXKICHHE U eTUHCTBO.

OpranusMsl 1 OKpyXarolas cpeia

Okosorndyeckue (pakTopbl M 3aKOHOMEPHOCTH X BIMSHUS HA OPraHU3Mbl (IPUHIUIT TOJCPAHTHOCTH, TUMUTHpPYIoKE (akTopsl). [Ipucnocobnenus
OpPraHu3MOB K JICHCTBHIO HKOJIOTHYECKUX (hakTopoB. bronornyeckue purmel. B3anmoeiicTBre 3K0I0rHYecKuX (PakTopoB. DKOJIOTHIECKAS HHIIIA.
buoreonenos. Dxocucrema. KomnoneHTsl skocucteMbl. Tpoduueckue ypoBHH. Tunsl nuiiesbix uemnei. [umesas cets. KpyroBopoT BeliecTB U 0 TOK 3HEPTUU
B DKOCHCTEMe. buoTndeckrne B3anMOOTHOIIIEHUS OpraHU3MOB B 3kocucTeMe. CBoiicTBa skocucteM. [IpoykTHBHOCTD M OMOMacca SKOCHCTEM Pa3HbIX THUIIOB.
Cyxkueccus. Camoperyssiuus 3kocucteM. [locnencTBust BAUSHUS 1€ATEIbHOCTH YeloBeKa Ha sKocucTeMbl. Heo0xonuMocTh coxpaHeHust Onopa3Hoo0pasust
9KOCHUCTEMBI. ATPOIIEHO3bI, UX OCOOEHHOCTH.

VYuenue B.U. Bepnazackoro o Ouocdepe, Hoocdepa. 3aKOHOMEPHOCTH cyliecTBoBaHUs Orocdepbl. KoMnoneHTs! Onocdeps! 1 ux posib. KpyroBopoThl BeliecTs
B Ouocdepe. buorennas murpanus aromoB. OCHOBHBIE OMOMBI 3€MJIH.

Ponw yenoBeka B 6buocepe. AHTponoreHHoe Bo3zelicTBrue Ha 6rnocdepy. [IpupoaHsie pecypcsl U palliOHAIBLHOE MPUPOJIONIOJIB30BAaHUE. 3arpsi3HEHHE
o6uocgepsl. CoxpaneHre MHOr0oOpa3usi BUAOB KaK OCHOBa ycToHunBocTU 6uocdepsl. BoccranoBuTenbHas skosorus. [Ipo6ieMbl ycTOWYUBOTO pa3BUTHS.
[lepcriekTHBBI pa3BUTHS OMOJOTMYECKUX HAYK, aKTyallbHbIE MPOOIEeMbl OMOJIOTHH.

IIpuMepHBIii nepedeHb JIa0OPATOPHBIX U NPAKTHYECKUX PadoT (HAa BBIOOP y4HTeJIs1):

Vcnonp30BaHne pa3IMuHBIX METOJIOB MTPH U3YYCHHH OMOJIOTHIECKUX OOBEKTOB.

TexHHKa MUKPOCKOTTUPOBAHHS.

W3yueHne KIeTOK pacTeHH U )KHBOTHBIX TT0J MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpENapaTax M UX OMHCaHHE.

ITpurorosienue, paccMaTpUBaHUE M ONIMCAHUE MUKPOIIPENAPATOB KJIETOK PACTEHHUH.

CpaBHEHHE CTPOSHUS KIETOK PACTEHUH, )KUBOTHBIX, TPHOOB U OaKTEepHUH.

N3yueHne qBMKEHUS LIUTOIIIA3MBI.

N3yueHue mia3mMomnnsa 1 AEIa3MoiIn3a B KJIETKaX KOKHUIBI JTyKa.

N3yuenue pepMEHTATUBHOIO PaCIEIUIEHUs IEPOKCUIA BOJOPOIA B PACTUTENIBHBIX U AKUBOTHBIX KJIETKAX.

OOHapyxeHue OeJIKOB, YIIIEBOIOB, JIUIUIOB C IOMOIIbIO KAUECTBEHHBIX PeaKIHil.

Beigenenne JIHK.

N3yueHne KaTaIuTUYECKO aKTUBHOCTU ()epMEHTOB (Ha IpUMepe aMUiIa3bl WK KaTalasbl).

HaGnronenue Muto3a B KJIeTKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

M3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax.

N3yuenue ctanuii Meiio3a Ha TOTOBBIX MUKpOIIpenapaTax.

N3yueHue cTpoeHMs MOJOBBIX KIETOK Ha FOTOBBIX MUKpOIpenapaTax.

Perienue 3neMeHTapHBIX 3a/1a4 [0 MOJIEKYJISIPHOM OMOJIOTHH.

BbIsiBieHHE PU3HAKOB CXO/ICTBA 3apO/IbIIIEH YeloBeKa M JPYriuX MO3BOHOUHBIX )KUBOTHBIX KaK JI0OKa3aTeIbCTBO UX POJICTBA.

CocTtaBieHHe IEMEHTAPHBIX CXEM CKPELUBaHMUS.

Perienue reHeTnyeckux 3aad.

W3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO M JUTHOPHIHOTO CKPELIUBAHUS Y JPO30(PUIIBL.

CocraBieHHe U aHaINU3 POJOCIOBHBIX YeJIOBEKa.

W3yueHne n3MeHYMBOCTH, TIOCTPOCHNE BapUAIIMOHHOTO psAJia U BapUALMOHHON KPUBOIA.



Omnwucanue enorumna.

CpaBHeHuE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO.

Onucanue npucrnoco0JeHHOCTH OPraHnu3Ma U €€ OTHOCUTEIBbHOTO XapakTepa.
BrrsiBiienue npucrnoco6aeHnii OpraHu3MOB K BIMSHHUIO Pa3IMYHBIX IKOJIOTHIECKUX (PaKTOPOB.
CpaBHEHHE aHATOMUYECKOTO CTPOSHHS PACTEHUI Pa3HBIX MECT OOUTaHMSL.
Merto b1 u3MepeHus (pakTopoB Cpebl OOUTAHUSL.

W3yueHne SKOJIOTHIECKUX afanTaliii YeIoBeKa.

CocraBiieHHEe NUIIEBbIX LIENEH.

W3yueHne u onrcaHne YKOCUCTEM CBOCH MECTHOCTH.

MoaenupoBaH#e CTPYKTYP U TPOIIECCOB, TPOUCXOISIINX B IKOCUCTEMAX.
O1eHKa aHTPOTIOTEHHBIX U3MEHEHH B TIPUPOJIE.
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