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IHosicHuTEeNLHAA 3ANIUCKA

K padoyeil mporpamme no 0uos1oruu s 9 Kiaacca

PabGouast mporpamma mo Owosornm i 9 Kiacca 001e00pa3oBaTEIbHOM OCHOBHOM
IIKOJIbI COCTABJIEHA HA OCHOBE CIIEAYIOIUX HOPMAaTUBHBIX JOKYMEHTOB:

1.denepasibHBIA  TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPT OCHOBHOT'O OOIIEro
obpazoBanus (IIpukaz MunucrepcTBa obOpa3oBaHus u Hayku Poccuiickori ®@eneparuu ot 17
nekabpst 2010 r. Ne 1897, 3apeructpupoBan Munroctom Poccum 01 despans 2011 ropna,
perucTpanoHHblil HoMep 19644).

1.denepasibHBIA  TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPT OCHOBHOI'O O0OIIEro
obpazoBanus (IIpukaz MunucrepcTBa obOpa3oBaHus u Hayku Poccuiickori ®@eneparuu ot 17
nekabpst 2010 r. Ne 1897, 3apeructpupoBan Munroctom Poccun 01 despans 2011 rona,
perucTpauoHHbId HoMep 19644)

2. Pabouas nmporpamma 1o Ouosnoruu (yTBep:kaeHHas npukazoM gupekropa ot 01. 09. 2021r.
Nel126)
3. Vueonsrii tran OO (yTBepskaeH mpruka3oM aupekropa 28.08.2021r. Ne97)
4 Kanenmapusiii yueOnsiii rpagux OO (yrBepkaeH npukazom aupektopa ot 28.08.2021r. Ne
99)
5.I1porpamma Bocniutanus OO (yTBepikIeHa nprka3om qupektopa ot 28.06.2021r. Ne 99)
6. [Iporpamma «buonorus» [IpeamerHas iuHusS ya4eOHUKOB «JIuHMSA KU3HI» 5-9 Kilacchl». ABTOPBI:
B.B. Ilaceunuk, C.B. Cymaroxun, I'.C. Kamunosa, 3.I".I'anontok — M., «IIpocsemenue», 2019 r.
[Tpumepnas nporpamma mno 6uosnoruu aprop B.B. Ilaceunuk . Ilporpamma paccuutana Ha 68
4yacoB B Iojl — 2 Jaca B Hejento. PakTHUYecKoe KOJIMYECTBO YacOB ONPEAEIAeTCs KaleHIapHbIM
yueOHBIM IpadUKOM.
Jannast paGouasi mporpaMma OpHEHTHpOBaHa Ha ydamuxcs 9 knacca. B paboueit mporpamme
HAITM OTpPaKEHUE IeNu M 3aJayd M3y4eHHs OWOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, B HEH Tak K€ 3all0KEHbl MPEIyCMOTPEHHBIE CTAHIAPTOM BO3MOXHOCTHU
dbopMupoBaHus y o0ydaronmxcs o0mey4eOHbIX YMEHUI U HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB
JIESATETLHOCTH U KITFOYEBBIX KOMIETCHITH.

Ha ocnoBanuu TtpeboBanuit DPI'OC OOO B 00pa3oBaTelbHON JEATEIBHOCTH
IpeJoiaracTcs peajan3oBarh aKTyajJbHbIE B HACTOALIEE BPEMsI KOMIETEHTHOCTHBIN, TMUHOCTHO
— OPUEHTUPOBAHHBIN, 1EATEILHOCTHBIM MOAXO0/Ibl. KOTOPBIE OMPEIEIAIOT 3a/1a4l 00yUEeHHUS:
OCBOEHHE 3HAHUN O OMOJOTHYECKHX CHUCTeMax (KJIeTKa, OpraHu3M, BU, SKOCUCTEMA); UCTOPUU
Pa3BUTHS COBPEMEHHBIX TMPEJCTaBICHUN O JKUBOW TMPHUPOJIE; BBIJAIOIIUXCA OTKPBITUSIX B
OMOJOTHYECKONW HayKe; poiu OHOJOTHYeCKOW Hayku B (OPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTHHBI MHPA; METOJIaX HAYYHOTO MO3HAHUS; OBJIAJICHUE YMEHUSIMHU
000CHOBBIBATh MECTO U POJIb OMOJNOTMYECKUX 3HAHUN B MPAKTUYECKOU AEATEIHHOCTH IIOJIEH,
Pa3BUTUH COBPEMEHHBIX TEXHOJIOTHI; MPOBOJUTH HAONIOIEHUS 32 SKOCHCTEMAMH C IIEJIbI0 UX
ONMCaHUsI W BBIABICHUA €CTECTBEHHBIX U AaHTPOIOT€HHBIX W3MEHEHMI; HaxXOOuTh U
aHaJIM3UPOBaTh WH(MOPMAITUIO O KUBBIX OOBEKTaX; pa3BUTHE TO3HABATEIBHBIX UHTEPECOB,
WHTENJIEKTYadTbHBIX M TBOPYECKUX CIIOCOOHOCTEH B TpOIECCe U3YYEHHS BBLIAIOIIUXCS
JOCTMDKCHUN  OWOJIOTHMH, BOIIEAIIMX B  OOIIEYEIOBEUECKYI0 KYJIbTYpY; CIOXHBIX U
NPOTUBOPEUYUBBIX MYTEH pa3BUTHUS COBPEMEHHBIX HAYYHBIX B3IJIAJIOB, HWJIEH, TEOpUH,
KOHIICTIIINM, Pa3JIMYHbIX TUIOTE3 (O CYHNIHOCTH M MPOUCXOXKICHUH >KU3HU, YEJIOBEKA) B XOJIE
paboTel ¢ pa3NIUYHBIMU HUCTOYHHKAMU HH(OpPMAIUY; BOCIIUTaHHE YOEXKIEHHOCTH B
BO3MOXKHOCTH TIO3HAHMSI KHUBOW TMPHUPOJBI, HEOOXOAUMOCTH OEpeKHOTO OTHOIIEHUS K
OPUPOIHON Cpele, COOCTBEHHOMY 3/I0pPOBBIO; YBaXKEHHS K MHEHHUIO OMNIMOHEHTa IpHU
00CyXJIeHUU OMOJIOTUYECKUX MPOOJIeM;  HCIOIb30BaHHE NIPUOOPETEHHBIX 3HAHUN U YMEHH B
MOBCEHEBHOM JKMU3HU [UISl OLEHKH IIOCJIEICTBHI CBOEH MEATENbHOCTH IO OTHOIICHUIO K
OKPY’KaIOIIeH cpene, 3A0POBBI0 APYTHX JIIOJAEH U COOCTBEHHOMY 370POBBIO; OOOCHOBAHHS W
coOmrofeHus Mep MPOPUITAKTHKY 3a00JI€BaHU, IPABUII TOBEACHUS B IPUPOJIE.



YMK:

-YueOuuk: buonorus. 9 knmacc: yueOHUK Ui oOmeoOpaszoBat. yupexaenuit / B.B. Ilaceunuk,
C.B. Cymaroxun, ['.C. KamunoBa, 3.I'. T'amontok; mnox pen. B.B. Ilaceunmka.— M.:
[Ipocsemenue, 2019 r. (JIunus KU3HN)

1. HHaHpreMbIe NMPEAMETHBIC PE3YJIbTAaThbI

B pe3yabTare u3ydyeHusi Kypca 0H0J10THM B OCHOBHOI 1IKoJ1€:

BbImycKHUK Hay4MTCsl IOJb30BaTbCid HAyYHBIMH METOJAMHU JJs  PAaCHO3HAHUSA
Ouonornyeckux npooiieM; aBaTh HAy4yHOE OOBSACHEHHE OMOJIOTMYECKUM (pakTaM, MPOLECccam,
SBJICHUSM, 3aKOHOMEPHOCTSM, HX PpOJIM B JKU3HU OPraHU3MOB U 4YeJIOBEKa; IPOBOJUTH
HaOJIOICHUS 32 J)KUBBIMH O0BEKTaMHU, COOCTBEHHBIM OPraHM3MOM; ONHCHIBATH OMOIOTHYECKHE
OOBEKTBI, NPOLECCHl U SBJICHUSA; CTaBUTh HECIIOKHBIE OHMOJIOIMYECKHE SKCIIEPUMEHTHl U
UHTEPIPETHPOBATH UX PE3YIILTATHI.

BbimyckHUK ~ OBJIageercucTeMoil  OMOJIOTMYECKHMX  3HAHUM  —  IOHATHAMH,
3aKOHOMEPHOCTSIMH, 33aKOHAMH, TEOPHSIMH, HMEIOIIMMHU BaXHOE 00I1e00pa30BaTeibHOE U
MO03HABATEJIbHOE 3HAYCHUE; CBEICHUSIMU IO UCTOPUU CTAHOBIJICHUS OMOJIOTMH KaK HAYKH.

BbimyckHUK OCBOMT 00IIMEe NpUeMBbl: OKa3aHWs IEpBOM IOMOLIM; palMOHAIbHON
OpraHu3aiiil Tpylda W OT/AbIXa; BBIPAIIMBAHUS M PAa3MHOXEHHS KYJIbTYpHBIX pPAacTCHUH U
JIOMAIIIHUX JKUBOTHBIX, YXO/1a 33 HUMH; IPOBECHUS HAOIIOJCHUN 32 COCTOSIHUEM COOCTBEHHOIO
opranm3Ma; mpaBwia pabOTel B KaOWHETe OWOJOTHH, C OHOJIOTHUYECKUMHU TpHOOpaMu U
UHCTPYMEHTaMHU.

BhImycKkHUK NpHOOpeTeT HaBBIKA MCIOIb30BAHUS HAYYHO-TOMYIISIPHON JINTEPATYpPHI 110
OMoJIOTHH, CHPAaBOYHBIX MaTEpUANOB (HAa OyMa)XHbIX M 3JIEKTPOHHBIX HOCUTEISX), PECYpCOB
WHTepHeTanpy BHIMOJHEHHH y4eOHBIX 3a/1a4.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

® OCO3HAHHO UCNONBL30BAMb 3HAHUS OCHOBHBLIX NPAGUNl NOBEOEHUS 8 NPUpooe U OCHOB
300p06020 00pa3a JHcu3HU 8 ObIMmy;

® gulOUpamb Yenedvle U CMICI08ble YCMAHOBKU 8 C80UX OeUCmBUsAX U NOCMYNKAX No
OMHOWEHUIO K JHCUBOU NPUPOoOe, 300p0BbI0 CBOEMY U OKPYIHCAIOUUX,

® OpUEeHMUPOBAMBCA 6 CcUcmeMe HNO3HABAMENbHbIX YEHHOCmel — B0CHPUHUMAMDb
ungopmayuro OUOIO2UYECKO20 COOEPIHCAHUA 8 HAYUHO-NONYIAPHOU Jumepamype, cpeocmeax
maccosoti  unpopmayuu  u  HUumepnem-pecypcax, Kpumudecku OYEHUBAmMv NOJYYEHHYIO
ungopmayuro, aHanuzupys ee cooepaicanue u OaHuvie 00 UCMOYHUKe UHpOpMayuu,

® co30asamb cobcmeeHHble NUCbMEHHble U YCMHble CO00ujeHUus o OUuono2U4ecKux
ABNEHUAX U NPOYeccax Ha OCHOBE HECKONbKUX UCMOYHUKO8 UHGOpMayuu, conpogoicoams
sblCmynieHue npe3eHmayuel, y4umoleas 0COOeHHOCMU ayOUMopuU C8epCMHUKOS.

OO0uue OnoJIorHYecKre 3aKOHOMEPHOCTH

BbInycKHUK Hay4YuTCs:

® BBIJCTATH CYIIECTBEHHBIC NMPU3HAKU OWOJIIOTHYECKHUX OOBEKTOB (BHIA, IKOCHUCTEMBI,
O6uocdepsl) U MPOIECCOB, XapaKTEPHBIX JIJIsi COOOIIECTB YKHUBBIX OPTaHU3MOB;

® ApryMEeHTUPOBaTb,  INPHUBOJUTH  JOKa3aTelIbCTBA  HEOOXOAMMOCTH  3allMUTHI
OKpY’Kalollen cpebl;

® apryMEHTHPOBaTh, MPUBOJIUTH JIOKA3aTEIBCTBA 3aBUCUMOCTH 3J0POBBS YEIOBEKA OT
COCTOSIHUSI OKPYIKAIOIIEH Cpebl;

® OCYHIECTBIATHh KJIACCHU(PHUKAIMIO OMOJIOTMYECKHX OOBEKTOB Ha OCHOBE OIpEesICHUS
MX MIPUHAJIJIEKHOCTHU K OMPENICTICHHON CUCTEMATHUYECKOM TPYIIIIE;

® packpbIBaThb pOJb OWOJOTMM B TMPAKTUYECKOM JEATENBbHOCTH JIOJEH; poJb
Ouonornyeckux OOBEKTOB B TPUPOAE M JKU3HM 4YelOBeKa; 3HAUeHHE OMOJIOTHMYECKOTO
pa3zHoo0pa3us s COXpaHeHUs: Ouocdepsl;

® OO0BACHATH OOLIHOCTH NPOMCXOXAECHUS U DBONIONMHM OPraHU3MOB Ha OCHOBE
COIOCTaBJICHUsI 0COOEHHOCTEH UX CTPOCHUS U (PYHKIIMOHUPOBAHMUS,

® OOBSACHATH MEXaHW3MBl HACIIEJCTBEHHOCTH W W3MEHYHMBOCTH, BO3HUKHOBEHHS
MPUCTIOCOOIEHHOCTH, TTPOIIECC BUI000pa30BaHUS;



® pPa3IMYaATHIIO BHEIIHEMY BHJy, CXE€MaM M OIMCAHUSM peallbHbIE OHOIIOTUYECKUE
O00BEKTHI WU X N300paKCHHUS, BBISBIISIS OTIIMUUTEIBHBIE PU3HAKH OMOJIOTUYECKUX 0OBEKTOB;

® CpaBHHMBATh OMOJIOTMYECKHE OOBEKTHI, TPOIIECCH; JAeTaTh BBIBOABI U YMO3AKITIOUCHHS
Ha OCHOBE CPaBHCHUS;

® YCTAaHABIMBATh B3aMMOCBS3M MEXIy OCOOCHHOCTSIMH CTPOCHHSI M (YHKIHSIMHU
OpPTraHOB U CHUCTEM OpPTaHOB;

® JCIIONIb30BaTh METOJbI  OMOJIOTHMYECKOW HayKW: HaONomaTh W ONUCHIBATH
OMOJOTUYECKHEe OOBEKTHI M TIPOIECCHI; CTABUTh OMOIOTUYECKUE IKCIIEPUMEHTHI U OOBSICHSATh UX
pe3yJbTaThL;

® 3HATh U APTYMEHTHUPOBATH OCHOBHBIE MIPABHIIA TOBEJACHUS B MMPUPOJIC; aHATU3HUPOBATH
Y OLICHUBATH TIOCIIEACTBHS JEATEIILHOCTH YEJIOBEKA B IIPUPOJIC;

® OIUCHIBATh M HCIOJB30BaTh NPUEMbI BBIPALIMBAHUS W PA3MHOKEHHS KYJIbTYpPHBIX
pacTeHH U JOMAITHUX )KUBOTHBIX, YXO/a 32 HUIMH B arpoleH03ax;

® HAXOAWTh B Y4eOHOW, HAYYHO-TIONMYJISAPHOU JmTeparype, WHTEepHET-pecypcax
UHPOPMALIUIO O XKHUBOU MpHpoJe, OQOpMIAThH €€ B BUIE NMUCbMEHHBIX COOOIICHUH, JOKJIA/IOB,
pedepaTos;

® 3HATh U COOIOJATh MpaBUiIa padOThl B KAOMHETE OUOJIOTHH.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYHTHCSH:

® NOHUMamMb 9KOJIO2UYECKUe NPOOAEeMbl, BOZHUKAIOUUE 8 VCIOBUAX HEePAYUOHATbHO2O
NPUPOOONONIb308aHUS, U NYMU PEUleHUs SMUX NPoOIeM,

® QHANU3UPOBAMb U OYEHUBAMD YeTlesble U CMbICI08ble YCMAHOBKU 8 CEOUX OelCTNEUSX U
NOCMYNKAX NO OMHOWEHUIO K 300PO6bI0 CBOEMY U OKPYICAIOWUX, NOCICOCMBUSL GIUSHUS
@axkmopoe pucka Ha 300po8be uenoseKd,

® Haxo0umv UHGOpMAyUId NO Bonpocam obwel ouorocuU 8 HAYYHO-NONYIAPHOU
aumepamype, CHReyuaru3upOBaAHHbIX OUONIOSUHECKUX CLO8APsX, CNpagounukax, HMumeprnem
pecypcax, aHanuzuposams U OYeHUBAmMs ee, Nepesooums U3 00HOU hopmwvl 8 Opyeyio;

®  OPUEHMUPOBAMBCSL 8 CUCHEMe MOPAIbHLIX HOPM U YEHHOCHel NO OMHOWEHUI) K
00beKmam AHcUBOL NPUpPoObl, COOCMEEHHOMY 300POBbI0 U 300P0BbI0 Opy2uUXx Nodell (npusHaHue
BbICOKOU YEHHOCMU JHCU3HU 80 6CEX ee NPOABIEHUAX, IKOJIO2UYECKOe CO3HAHUE, IMOYUOHATLHO-
YEHHOCHOe OMHOUEHUE K 00BEKMAaM HCUBOU NPUPOObL);

® co30asamev CcOOCMBEHHblE NUCLMEHHble U YCMHble COOOUWeHUs O COBDPEMEHHbIX
npobnemax 6 obracmu OUONO2UU U OXPAHLL OKpYJHcarowel cpedbl HA OCHOBE HEeCKOIbKUX
UCMOYHUKO8 — UHpOpMayuu, CONPOBONCOAMb  GbICMIYNICHUE Npe3eHmayuel, y4umoléas
0COOEeHHOCMU AYOUMOPUU C8ePCMHUKOB,

® pabomamv 8 cpynne CEPCMHUKO8 NPU PEUEHUU NO3HABAMENbHBIX 340aY CEA3AHHbBIX C
MeopemuyeckuMy 1 NPakmuyeckumu npobiemamu 6 obracmu MOAEKYIAPHOU Ouosocuu,
2eHemuUKU, IKOI02UU, OUOMEXHONO2ULU, MEOUYUHBL U OXPAHBL OKPYHCAtOWell cpeobl, NIAHUPOBAmb
COBMECIMHYIO OesIMEeNbHOCIb, VUUMbIBAMb MHEHUE OKPYICAWUX U AOeK8AMHO OYEeHUBAMb
COOCMBEHHDIIL BKNAO 8 0esIMENbHOCIb 2PYNNbL.

2. Conep:xkanme yueOHOro npeamera 9 kiacce (2 u  neodenio, 6ceco 68 u.)
I'nasa 1. Beenenue. buosnorusi B cucreme Hayk (2 4.)

buonorust xak Hayka. Mecto Ouoioruu B CUCTEME HayK. 3HaueHHE OMOJIOTUU ISl TOHUMaHUS
HayyHOH KapTHHBI Mupa. MeTonpl Ouonornyeckux ucciaenoBaHuil. IloHATHE (CKU3HBY.
CoBpeMeHHbIE HayuHbIE IPECTABIECHUS O CYITHOCTH KU3HU. 3HaYeHHE OMOJIOTHYECKON HAayKU B
JESATEIIBHOCTH 4eJI0BEKa.
JleMOHCTpALUM: TOPTPETHI YUEHBIX-O0M0JIOroB; cxema «CBs3b OMOJIOTHUH C IPYTUMH HAyKaMU».

I'naBa 2. OCHOBBI HUTOJIOTHH - HAYKH 0 KJjeTKe ( 10 u.)

IIpenmer, 3amaur ¥ METOABI MCCIEAOBAHUS LMTOJIOIMU Kak Haykd. Mcropus OTKpeITHS U
n3ydyeHHsl KJIeTKHU. OCHOBHBIE TOJIOKEHUSA KIETOYHOM TEOpUU. 3HAUYCHHE I[MTOJIOTHYECKHUX
WCCJICJIOBAHUN I Pa3BUTHUSL OMOJOTMH U APYTUX OMOJOTHYECKUX HAYK, MEIUIIUHBI, CEITHCKOTO
XO351CTBA.

Knerka kak cTpykTypHas ¥ (QyHKIMOHAJbHAS €JUHHIIA KMBOr0. XUMHUYECKUNH COCTaB KJIETKH.
OcHOBHBIE KOMIOHEHTHI KiIeTkH. CTpoeHue mMemOpaH W sjupa, ux QyHkuuu. lluromnazma u



OCHOBHBIE OpraHouibl. Ix GyHKINH B KIIETKE.

Oco0EHHOCTH CTPOEHUS KIIETOK OaKkTepuii, TpuOOB, )KUBOTHBIX U pacTeHU. Bupychl.

OOMeH BelIeCcTB M MpeBpaimieHus 3Heprus B kieTke. CrnocoObl MONyYeHUs OPraHUYECKUX
BEIIECTB: aBTOTPO(PsI U reTepoTpodbl. DoTOCHHTE3, €r0 KOCMUYECKast poJib B Onocdepe.
buocunres ©OenkoB. Ilonstne o rene. JIHK - wucroyHuk reHeTHuyeckodl WHGpOpMaLUu.
I'eneTnueckuii koga. MarpuuHslid puHIUN OnocuHTe3a OenkoB. O6pa3zoBanue PHK mo marpure
JHK. Perynsmus GuocunTesa.

[TonsiTrie 0 roMeocTase, peryisilus MpoLeccoB MPeBpallleHus BEIIECTB U SHEPTUU B KIIETKE.
JleMOHCTpAIMM: MUKPOIIPENaparbl KIETOK PACTCHUW W JKUBOTHBIX; MOJENb KJIETKH; OMBITHI,
wutrocTpupytomnme mnporecc (orocunreza; momenu PHK um JIHK, pasnuunbix Mojekyn u
BUPYCHBIX YaCTHII, CXeMa IyTel MeTadoIn3Ma B KIETKe; MOAeTb-auinKausa «CuaTe3 Oenkay.
JlaGoparopHblie padoThbI:

CrpoeHHE SyKapUOTHUYECKHUX KJIETOK Yy PACTCHHH, JKUBOTHBIX, TPHOOB M MPOKAPUOTHUECKHUX
KJIETOK y OaKTepuH.

I'naBa 3. Pa3MHo:KeHHMe U MHAUBHUAYAJIbHOE PA3BUTHE (OHTOTeHe3) OpraHnu3moB (5 4.)

CamoBocnpousBeficHHEe - BceoOllnee CBOMCTBO >KUBOT0o. OpMBI pa3MHOXKEHHS OPraHHU3MOB.
becnonoe pa3MHo)keHME M ero Tunbl. MUTO3 Kak OCHOBa OECIIOJION0 Pa3sMHOXKEHHS U POCTa
MHOTOKJIETOYHBIX OPTaHU3MOB, €r0 OMOJIOTHYECKOE 3HAUCHUE.

[TomoBoe pasmHOXKeHHE. Meiio3, ero OHOJOrMYecKoe 3Ha4YeHHE. buoMorndeckoe 3HauCHHUE
OTLIIOIOTBOPEHHUS.

[ToHsiTE MHAKMBUIYaIbHOTO Pa3BUTHSI (OHTOTEHE3a) Y PACTUTENBHBIX U KUBOTHBIX OPraHU3MOB.
Henenue, poct, muddepeHIHanus KIETOK, OPraHOTeHe3, pa3MHOKEHHE, CTapeHue, CMeEpTh
ocobeil. BnusiHue gakTopoB BHEIIHEN Cpeibl HA pa3BUTHE 3apOAbIIIA. YPOBHU MPUCIOCOOIECHUS
OpraHu3Ma K U3MEHSIOIIMMCS YCIOBUSIM.

JleMOHCTpAaUM: TAOIHUIIBI, WLTIOCTPUPYIOIIUE BHIBI OECIIONOT0 M IOJIOBOTO Pa3MHOXKEHHUS,
SMOPUOHAIBHOTO M MOCTAMOPUOHANLHOTO Pa3BUTHSL BBICIIUX PACTEHUH, CXOACTBO 3apOJbIIIeH
ITO3BOHOYHBIX KHUBOTHBIX; CX€MbI MUTO3a U Mero3a.

I'naBa 4. OcnoBbl renerukn (10 4.)

['enernka kak oTpacib OHonOruueckoil Hayku. Mctopust pa3BUTUS T€HETUKH. 3aKOHOMEPHOCTHU
HACJIEJIOBAHUS TPU3HAKOB XUBBIX opraHuzMoB. Paborer . Mennens. Meronasl uccnenoBaHus
HACJIEICTBEHHOCTH. [ MOPUI0IOTHYeCK A METO/I M3yYEHHsI HACIeACTBEHHOCTH. MOHOTHOpUAHOE
CKpelIMBaHUE. 3aKOH JOMUHUPOBaHUA. 3akoH pacwerieHuss. [loamHoe wu  HemosHOE
JOMHUHUPOBAHUC. 3aKOH YHCTOTBI TaMET H €ro OUTOJIOT'NYCCKOEC obocHoBanue. denorun u
reHoTun. ['eHernyeckoe omnpeneneHue mojia. l'eHeTmdeckas CTPYKTypa IOJOBBIX XPOMOCOM.
HacnenoBanue mnpu3HAKOB, CUEIUIEHHBIX C MOJIOM. XPOMOCOMHAasl TE€OPHSI HACJIEICTBEHHOCTH.
['eHOTHI KaK 1EJIOCTHAsI CUCTEMA.

OcHoBHble (popMbl M3MeHUYMBOCTU. [eHoTHMIMYeckass M3MeH4YMBOCThb. Myrtauuu. [IpuunHbl U
4acToTa MyTaluil, MyTareHHble (PakTopbl. DBOMIONMOHHAA poib Mytanuil. KomOunHaruBHas
N3MEHUYMBOCTL. BO3HHMKHOBEHME Pa3IINYIHBIX KOM6I/IHaIII/II\/JI ICHOB W HX PpOJIb B CO3daHUU
TEHETUYECKOr0 Pa3HooOpa3usi B IMpenenax BUAA. DBOJIOLMOHHOE 3HaYeHHWE KOMOMHATHBHOM
U3MCHYHNBOCTH. CDCHOTI/IHI/I'-IGCKZUI, 501041 MOI[I/I(l)I/IKaHI/IOHHaﬂ, M3MEHYNBOCTEL. Poib yCJIOBHi/JI
BHEIIHEW Cpellbl B pa3BUTHUH U IPOSIBICHUN IPU3HAKOB U CBOMCTB.

JleMOHCTpanuM:  MOZACIU-aNIUIMKALMY, WIUIIOCTPUPYIOIIME 3aKOHBl  HACJIEICTBEHHOCTH,

MEPEKPECT XPOMOCOM; pE3YyNIbTaThl OMNBITOB, IMOKA3BIBAIOLIMX BIUSHUE YCIOBUM Cpelbl Ha
M3MEHYMBOCTh OpPraHW3MOB; TepOapHble MaTepuaibl, KOJUICKIUH, MYISDKA TUOPHIIHBIX,
MOJINTUTOUAHBIX PACTEHUM

I'naBa 5. I'eHeTnka 4eyioBeka (3 4.)

MeTtonasl HU3Y4YCHHUA HACJICACTBCHHOCTU YCJIIOBCKA. I'eneruueckoe pa3H006pa3He YCJIOBCKa.
I'eHeTHUeCcKMEe OCHOBEI 310pOBb4I. Bausane Cp€abl HAa TCHETHYCCKOC 3J0POBLE YCIOBCKA.
I'enernueckue Oone3Hu. ['eHOTHI U 310POBLC YCIIOBCKA.

I.[CMOHCTpallPII/[: XPOMOCOMHBIC aHOMAJIMK Y€JIOBCKA U UX CbeHOTI/IHI/I'—IeCKI/Ie IIPOABJICHUA.

I'maBa 6. IBosounonHoe yyenue (15 u.)
VYyenwne 00 sBoMONMK OpraHnyeckoro Mupa. Y. J[apBuH - OCHOBOIIOJIIOKHUK Y4eHUs 00



ABOJIIOLMU. J[BIKYIIME CUJIBI U PE3YNIBTAThl ABOJIOLNN. YCIOKHEHUE PACTEHUI M )KMBOTHBIX B
mporiecce ABOMIONMU. buonornueckoe pa3HOOOpa3ue KaKk OCHOBAa YCTOMYMBOCTH OMOC(hEpHI,
pe3ynbrar 3BosoIMH. CyIIHOCTh 3BOIIOIMOHHOTIO MTOIX0/1a K U3YUYEHUIO KUBBIX OPTaHU3MOB.
Bun. Kpurepun Buma. BumooOpaszoBanme. Ilonstue wmukposBomoonuu. IlomymsiuoHHas
CTpyKTypa Buza. [lonynsauus kak aneMeHTapHas 3BOJIOLMOHHAS equHUIA. DaKTOPBI IBOIIOLUU
1 X XapaKTEPUCTHUKA.

JIBroKyIIMEe CUIIBI U PE3YJIBTaThl 3BOJIIOLMH.

EcrecTtBeHHblii 0oTOOp - [ABWXKYLIas W Hampasisiomas cujia sBoiaouud. bopeba 3a
CYIIECTBOBAaHME KaK OCHOBAa €CTECTBEHHOro oroopa. Pomp ecrecTtBeHHOro orbOpa B
(opMHPOBAaHUM HOBBIX CBOMCTB, IPU3HAKOB Y HOBBIX BHJIOB.

Bo3nukHOBEeHHE afanTanyii ¥ X OTHOCUTENBHBIN Xapakrep. Bzanmonpucnoco0ieHHOCTh BUIOB
KaK pe3yJbTaT JeiCTBUS €CTECTBEHHOIO 0TOOPA.

3HaYeHHE 3HAHUM O MHUKPOSBOJIIOLMHU AJI YIPABJICHUS NPUPOAHBIMU MONYIALMSIMH, PELICHUS
po0seM oXpaHbl IPUPOJIBI U PALIMOHAIBHOTO IPUPOIONIOIBE30BaHUS.

[Tonsitue 0 Makpo3Botonuu. COOTHECEHUE MUKPO- U MaKpOIBOJIIOLMU. YCIOKHEHUE PacTEHUN
U JKUBOTHBIX B IIpOLIECCE 3BOJIOLMH. bruonornueckoe pazHooOpazue Kak OCHOBA YCTOMYMBOCTH
ounocdepsl, pe3ylnbTaT SBOIOIHH.

JleMoOHCTpalMu: KMBBIE pAcTEHUs] W JKUBOTHBIC; TIepOapHble SK3eMIUIPbl M KOJJICKIHH
JKUBOTHBIX, II0Ka3bIBAIOIME WHIUBUIYAIbHYIO HW3MEHUYMBOCTb U pa3HooOpa3ue CcopToB
KyAbTYPHBIX pAacT€eHUH M IOpOJ  JOMAalIHMX O KMBOTHBIX, @ TaKXe pE3YJIbTaTbl
IPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHusl U Pe3yabTaTbl BUJOOOpPA30BaHUS; CXEMBI,
WITIOCTPUPYIOIME TPOLECChl BHUI000pa30BaHUS M COOTHOLICHHWE IyTeH IpOrpecCUBHOM
OMOJIOrMYECKOM IBONIOIHH.

JlaGoparopHnasi padora:

N3yuyenne nprucnocoOIeHHOCTH OPTaHU3MOB K Cpezie OOUTaHMs.

I'maBa 7. OcHOBBI cesleKIMU W OHOTeXHOJI0THH (3 4.)

3amaud M MeToAbl cenekuuu. [eHeTnka Kak HaydHas OCHOBAa CEJIEKIIMM OpPIraHHU3MOB.
JlocTrkeHnss MUPOBOW U OTEYECTBEHHOM CEJIEKIIHU.

JlemoHcTpanuu: pacTeHusi, repOapHble HK3EMIUISAPbI, MYJSKH, TaOnuubl, Qororpaduu,
WITIOCTPUPYIOILUE Pe3yNbTaThl CeNEKIIMOHHON paboThl; MOPTPETHI CEIEKLIMOHEPOB.

I'naBa 8. Bo3HuKHOBeHHe U pa3BUTHE KU3HU HA 3emuie (4 4.)

B3mianel, runore3sl ¥ TEOPUH O MPOUCXOXKACHUU XKU3HU. OpraHMYecKuil MUp Kak pe3ynbrar
sBOJIIOLMU. VIcTOpust pa3BUTHS OpraHUYECKOro Mupa.

JleMOHCTpAalMM: OKAMEHEJIOCTH, OTIEYaTKM PAacTEeHUM M >KMBOTHBIX B JPEBHUX IOPOJAAX;
penponyKInU KapTHH, OTpakarolux (Giaopy u ¢payHy pa3iandHbIX 3p U IEPUOJIOB.

I'naBa 9. B3anMocBsA31 OPraHu3MoB M OKpyxkawmei cpeasr (16 4.)

Oxpyxatoniasi cpeia - UCTOYHUK BEIIECTB, PHEPrUM U MHGPOpMAIMU. DKOJIOTHs, KaK HayKa.
Bausiaue okonmormueckux (akTopoB Ha opraHusmbl. [IpucrocobieHus OpraHusmMoB K
pa3Iu4HbBIM 3KonoruueckuM Qgaxrtopam. [lomynsuus. Tunsl B3auMoAecTBUS MONMYISIMNA pa3HbIX
BUJIOB (KOHKYPEHLUS, XUIHUYECTBO, CUMOMO3, TApa3UTU3M).

OKOCUCTEMHAsl OpraHu3alus >KUBOM mpupoabl. OkocucteMbl. Ponb npousBoguTene,
notpeduTenei u pa3pymmreneld OpraHn4eckuxX BELIECTB B SKOCHCTEMaxX U KPyroBOpOTE BEILECTB
B nipupoje. [Iuiessie cBs3u B 3xkocucteMe. OcoOOEHHOCTH arpO’KOCHUCTEM.

buocdepa - mnobanpHas skocucrema. B.M. BepHanckuii - OCHOBONOJNIOXKHHK Y4YeHHUS O
ouocdepe. Ponp denmoBeka B Omocdepe. Dxonormdyeckue MpoOIEMbl, UX BIHSHUE HA >KU3HB
yenoBeka. [locaencTBus OesITENTbHOCTH YENOBEKAa B DKOCHCTEMAX, BIMSHHE €ro IOCTYIKOB Ha
JKUBbIE OPTraHU3MBbI U SKOCHCTEMBI.

JleMOHCTpanuu: TaOMULbl, WIIIOCTPUPYIOIIUE CTPYKTYpy Ouocdepsl; cxema KpyroBopoTa
BEIIECTB M MPEBpAICHUs dHEPTruu B OMocdepe; cxema BIUSHUS XO3IUCTBEHHOU NeATeIbHOCTU
YeJoBeKa Ha MpUPOAY; Mojenb-amuiukanus «buocdepa u yenoBek»; KapThl 3alOBEIHUKOB
Poccun.



3.YueOHO-TeMaTHUYECKOE TMJIAHHUPOBAHUE

Ne | HaumenoBanue | Komnue KonTposib u onienka
n/o | pasaena CTBO
4acoB
Kontpo | Tectsl, Buyrpumkons | Moayib
JbHBIE | MIPAKTUYECKHE, | HbIN BOCIHUTATEIbHOU
pabotbl | mabopaTopHblE | MOHUTOPUHT MIPOrPaMMBbI
(v «IIIxonpHBIHA
JIUKTaH YPOK»
THI)
1. | Beenenue. 2
buonorus B
CUCTEME HayK
2. | OcHOBBI 11 1 naGoparopHas | 1 BxogHas
LUTOJIOTUU — pabota KOHTPOJIbHAS
HayKa O KJIETKe pabora
3. | PasMHOXeHHE U | 5 21abopaTopHbIC Bcemuphbiii
WHIMBUIyaJIbHOE paboTsl YPOK,
pa3BuUTHE PUYPOUYCHHBIN
OpPTraHU3MOB 60proe co
CIIN Jom
4 OcHOBBI 12 1 npakTuyeckas
TEHETUKU pabora, 1
nabopaTopHas
paborta
5 I'enetuka 3 1 mpakTuyeckas
YeJI0BEKa paborta
6 OBomtounoHHOE | 15 1 naGopaTopHas
y4eHue pabora
7 | OcHOBBI 3 1 naGoparopHas
CEJIEeKLINH u paborta
OMOTEXHOJIOTUH
8 Bo3nukHoBenue | 4
" pa3BuTHE
KU3HH Ha 3emMie
9. | B3aumocss3u 16
OpraHu3MOB  H
OKpY)KaroIen
cpensl
IIpomexxyrounas arrecranust 1 gac

IIpunoxenue

KaJ'ICH,Z[apHO- TEMATUYCCKOC IIJIAHUPOBAHUE 1O Oounotoruu 9 xiacc







No Jara npoBenenus

/T Tema Yacel
[Ipumeuanue
J1aH dakr
Bgenenue. buosnorusi B cucreme Hayk (2 4.)
1 | buonorus — HayKa O )KU3HH 1 01.09
2 | Meroasl OMOJIOTHYECKUX HUCCIEN0BAHUN. 3HaUeHUE OMOJIOTUH. 1 03.09
I'maBa 1. OcHOBBI HUTOJIOTMH — HAYKA 0 KJIeTKe (114.)

3 | Hutonorus-Hayka o KJIeTKe 1 08.09

4 | Knetouynas Teopus. 1 10.09

5 | BxogHoif KOHTPOJIb 1 17.09

6 | XUMHYECKHIA COCTAB KIICTKH. 1 15.09

7 | CTtpoeHue KIeTKH. 1 22.09

8 OCco0EHHOCTH KIIETOYHOT'O CTPOEHUS OPraHu3MOB. BUpYCHI. 1 24.09

9 | JlabopatopHas padora Ne 1 «CTpoeHue KIEeTOK». 1 29.09.

10 | OOMeH BelIecTB U MpeBpaIlleHUs YHEPTUH B KieTke. DOTOCHHTE3. 1 01.10

11 | buocunTe3 6enKoB. 1 13.10

12 | Perymnsmus nponeccoB ®KU3HEAEATENbHOCTH B KIIETKE. 1 15.10

13 O000marmuii ypok 1o riase «OCHOBBI IUTOJIOTUU — HAyKa O 2010

KIICTKE».
I'maBa 2. PasMHOKeHHe H MHANBHIYaJIbHOE PA3BUTHE
(oHTOreHe3) opranu3smMos (54.)

14 | ®opmbl pa3MHOKEHHUsI OpraHu3MoB. becnonoe pasmHokeHue. MuTo3. 1 22.10

15 | [TonoBoe pazmHokeHue. Melios. 1 27.10

16 | UnauBuayanbHOE pa3BUTHE OpraHu3Ma (OHTOT€HE3). 1 29.10

17 | Bausinue ¢pakTopoB BHEIIHEN Cpe/lbl Ha OHTOTE€HES. 1 03.11

O0001marmuii ypok 1o riase «Pa3MHOXKEHUE U UHIUBUYAIbHOE
18 pa3BuTHE (OHTOTCHE3). 1 05.11




I'naBa 3. OcHoBblI reHeTukn (124.)

19 | 'eneruka Kak oTpaciib OMOJIOTrMYECKON HAYKH. 1 10.11

20 | Metoxap!l ucciienoBaHUA HACIEACTBEHHOCTH. ©EHOTUI Y TEHOTHII. 1 12.11

21 | 3aKOHOMEpPHOCTH HaCJIeIOBAHUS. 1 24.11

22 | Pemenue reHeTHUECKUX 3a1a4. 1 26.11

23 | IlpakTnyeckas padora Ne 1 «Pemnienne reHeTHYECKHX 33124 Ha 2 01.12. 03.12

24 | MOHOTHOPHIHOE CKPEITUBAHUE. !

2256, XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. ['eHeTuka nosna. 2 08.12, 10.12

27 | OcHoBHBIE GOPMBI HI3MEHUYHBOCTH. | eHOTHITNYECKas N3MEHUYNBOCTb. 1 15.12

28 | KomOuHaTHBHAS H3MEHYUBOCTD. 1 17.12
deHoTUNMYECKast ”3MEHYMBOCTD. JIaboparopHas padora Ne 2

29 | «M3yuenue penorunon pacrenuii. Uzydenune MoanukamoHHON 1 22.12
M3MEHYUBOCTH U IOCTPOCHUE BapUALIMOHHOW KPUBOII.

30 | O6ob6maromumii ypok 1o riaBe «OCHOBBI T€HETUKI. 1 24.12

I'naBa 4. I'eneTuka yesnoBeka (34.)

31 Mertoapl u3ydeHus: HacAeACTBEHHOCTH uenoBeka. [IpakTudeckast 1 29 12
pabora Ne 2 «CocTtaBieHrEe POJIOCIOBHBIXY.

32 | 'enotum u 310pOBBE YETOBEKA. 1 12.01

33 | O6o0marmuii ypok 1o riase «l'eHeTHka 4eoBeKay. 1 14.01

I'naBa 5. OcHOBBI cejieKIIUM U OMOTeXHOJ0ruu (34.) 1

34 | OCHOBBI CENEKIINH. 1 19.01

35 | JlocTHKEHHsI MUPOBOM U OTEYECTBEHHOM CEJEKIIHH. 1 21.01

36 | buorexHonorusa: AOCTUXKEHUS U NEPCIEKTUBBI PA3BUTHSL. 1 26.01

I'nasa 6. IBonrounoHHOe yyenue (154.) 1

37 | Yuenue 00 HBOJIIOIUN OPraHUYECKOTO MHUPA. 1 28.01

38 | OBomonuonHas Teopus Y. Japsuna. 1 02.02

39 | Bun. Kpurepuu Buna. 1 04.02

40 | llomynauuoHHas CTPYKTypa BUA. 1 09.02




41 | BumoobOpa3zoBaHue. 1 11.02
42 | ®opmbl BUI000pa30BAHMS. 1 16.02
43 O060061meHe MaTepHuaJIa 1o TeMaM «YYeHHe 00 IBOJIIOIIUHI 18.02
oprannyeckoro mupa. Bua. Kpurepun Buna. BunoobpazoBanuey. 1 '
a4 Bopn0a 3a cyiiecTBOBaHME U €CTECTBEHHBIH OTOOP — ABUKYIIHECS 1 02.03
CHJIBI HBOJIIOIUH.
45 | EcTecTBEHHBIH O0TOOP. 1 04.03
46 | Anmanranus Kak pe3ylibTaT €CTeCTBEHHOTO OTOOpA. 1 09.03
47 Biaumornpucnoco6aeHHOCTh BUIOB KaK pe3yibTar JeiCTBUS 1 11.03
€CTECTBEHHOIO 0TOOpA. '
48 JlabopaTopHas padora Ne 3 «3yuenue nmpucrnocoO0IeHHOCTH 1 16.03
OpPraHU3MOB K Cpe/iec OOMTaHUS». '
49 | Ypok cemunap «CoBpeMeHHbIE IPOOJIEMbI TEOPUU IBOJIIOLIUN. 1 18.03
Ypok cemunap «CoBpeMeHHbIE TPOOIEMbI TEOPHH SBOIOIHH.
50 23.03
OpodoniionHast reopust JK.b. Jlamapxay.
51 | OGo0menue MaTepuasa 1o raBe «IBOIIOIUOHHOE YUCHHE. 1 25.03
I'naBa 7. Bo3HnukHOBeHMe U pa3BUTHeE KU3HU Ha 3emJie (44.)
52 | B3rmsasl, runoTe3sl U TEOPUH O HNPOUCXOKIECHUH KU3HU. 1 30.03
53 | Opranuueckuii MUp Kak pe3yiabTaT dBOJIOIHIH. 1 01.04
54 | Ucropus pa3BUTHS OPTraHUYECKOTO0 MHPA. 1 13.04
55 | Ypok-cemunap «IIpoucxoxaenne u pa3BUTHE )KU3HU Ha 3eMiiey. 1 15.04
I'nasa 8. B3aumocBsi3u OpraHu3MoB U OKPY KAKIIEeH cpeabl
(13u4.)
56 Brustaue sxonorundeckux GpakTopoB Ha opraHu3Mel. JlabopaTopHas 1 20. 04
pabora Ne 5 «CtpoeHne pacTeHU B CBSI3H C YCIOBHSIMU KU3HI. '
57 | llpomexxyTouHas arrecTanus 1 22.04
58 3K0nomqec1<af1 Huuta. Jlaboparopuas padora Ne 6 «Onucanue 1 2704
9KOJIOTUYECKON HUIITH OPTaHU3May.
Crpykrypa nomyssiuil. TUIel B3auMOIEHCTBUS HOMYJIALUN Pa3HbIX 1
59 | Buyos. IIpakTuyeckas padora Ne 3 «BrIsiBICHHE THIIOB 29.04

B3aHMOJCHCTBU HOHYJ'IHI_II/Iﬁ Pa3HbBIX BUJOB B KOHerTHOI‘;I




OKOCHUCTEME».

DKocucTEMHas OpraHu3anus npupoabl. KoMInoHEHTh SKOCUCTEM.

60 04.05
CTpyKTypa 5KOCUCTEM.
IToTtok sHeprum u nuiessie nenu. IlpakrTuyeckas padora Ne 4

61 | «CocraBieHue cxeM IepeIadr BEeIEeCTB U SHEPTHH (1IeTeH 06.05
MIATAHUS)».
UckyccTBeHHbIe 3kocucTemsbl. JIabopaTtopHasi padora Ne 7

62 | «BpIABNEHME NUILEBHIX IIETIEH B HCKYCCTBEHHOW IKOCUCTEME Ha 11.05
IIpUMepe aKBapuyma.

63 | Oxosorudeckue nNpodIeMbl COBPEMEHHOCTH. 13.05

64 Oﬁoﬁmalomfm YPOK 110 T71aBe § «B3auMocBsI3u Opranu3mMoB U 18.05
OKpY’Karolien cpeabi».

65 | IloBTopenue no raase «OCHOBBI IUTOJIOTUU — HAYKH O KIIETKE. 20.05

66 | IloBTOopenue no rinase «OCHOBBI T€HETUKUY 2505

67 [ToBTOpeHnue no raase «Pa3MHOXKEHUE U HHIUBUAYAIbHOE Pa3BUTHE 2705
OpPTraHUu3MOBY.

68 | O0oOmenue marepuaa 3a Kypc 9 Kiacca.

B 2021/22y4ye6HOM TOAY YPOKH BHINMAAIOT Ha mpa3aauyHble nHU 31.12.2021r., mosToMy 1o (pakTy KOTHMUECTBO 4acoB 67




