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Pabouas nporpamma no yuyeOHoMy npeamery «buonorus» (yriyOnEéHHBINA ypoBeHb) (IpeaMeTHas
obmnacth «EcTecTBEeHHO-HAy4YHBIE MPEIMETH) (Janee COOTBETCTBEHHO — MpOrpaMMa IO OHOJOTHH,
OMoJIOTHS) BKIIIOYAET IOSICHUTEIBHYIO 3alMCKy, COJEpKaHWe OOYYeHHs, IJIAaHUPYEMbIe pe3yJIbTaThl
OCBOEHHUS IIPOrpaMMbI 110 OUOJIOTHH.

[TosicHuTenpHAs 3aMucKa OTpaXkaeT OOLMe LEeJN U 3aJjaul U3YdeHUs: OUOJIOTHH, XapaKTePUCTUKY
IICUXOJIOTUYECKUX MPEANOCHUIOK K €€ U3YYEeHUI0 00yUarolUMUCs, MECTO B CTPYKTYpe y4eOHOro IulaHa, a
TaKXe IOJXOJbl K OTOOpY COAEp)KaHMs, K ONPENEeNECHUIO IIJIAHUPYEMBIX PE3yJIbTaTOB U K CTPYKTYpe
TEMaTU4ECKOr0 MJIaHUPOBAHUS.

Copnepxanue o0OydeHHs PpacKpbIBAa€T COJEP)KAaTEIbHbIE JIMHUU, KOTOpBIE INPEUIararoTcs JUIs
00513aTeTLHOTO U3YUYSHHS B KQXKJIOM KJIacce Ha YPOBHE CpeIHEro o0miero oopa3oBaHus.

[Inanupyemble pe3yibTaThl OCBOCHHUS MPOTPaMMbl IO OHOJOTMM BKJIIOYAIOT JIMYHOCTHBIE,
METaIpeIMETHbIE Pe3yJIbTaThl 32 BECh MEpruo 0OydeHHUs Ha YPOBHE CpEAHEro odmiero oOpazoBaHMs, a
TaKXe MPeIMETHbIE JOCTIXKEHUS 00YUarOIEerocst 3a KaX bl roJy 00y4eHusl.

Toscnumenvhas 3anucka.

[TporpamMa 1o OmoOJOrMM Ha ypOBHE CpeJHEro oOIero odpa3oBaHMs pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 obpazoBanmm B Poccuiickoit Denepanumny,
@denepanbHOTO TOCYJAPCTBEHHOTO 00pa3oBAaTENbHOIO CTaHAApPTa CpEIHEro oomero oOpa3oBaHus,
Konnenmun mnpenonaBanust yueOHOro mpeamera «bHOJOTHS» W OCHOBHBIX IOJIOKEHHH (enepanbHOn
IPOTPaMMBbI BOCITUTaHUS

Vuebupiii npeamer «buosnorus» yrayonéunoro ypoBHs usyuenus (10-11 kmaccel) siBasieTcs
OJHUM U3 KOMIIOHEHTOB IpeIMeTHONl oOnactu «EcrecTBeHHO-HayuHble mpeaMeTsl». CorigacHo
nonoxenusM ®I'OC COO, npodunbHble ydeOHbIE MPEIMETHI, U3yyaeMble Ha YIIyOJEHHOM YpOBHE,
ABISIOTCSL  criocoboM audpdepeHnmanuy oOyueHHs: Ha YpPOBHE CpeAHEro oOImiero oOpa3oBaHUS H
MPU3BaHBl O00ECIEYNUTh TPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEIHUM OOIIWM, CpPEIHUM
CTIEMANBHBIM M BBICIIMM 00pa3oBaHuEM. B TO jxe Bpemst KaXIIblii U3 ATUX y4EOHBIX MPEIMETOB JODKEH
OBITh OPHEHTUPOBAH Ha MPUOPUTETHOE peIIeHHe 00pa3oBaTEIbHBIX, BOCIUTATEIBHBIX U Pa3BUBAIOIINX
3ajad, CBSI3aHHBIX C MpOodOpUEHTaNnell 00yJaromuXcs U CTUMYJIMPOBAaHHUEM HMHTEpeca K KOHKPETHOU
00JIaCTH HAy4YHOTO 3HaHMA, CBA3aHHOTO C OMOJIOrHel, MEAULMHOMN, YKOJIOTHEH, ICUXOJIOTHEH, CHOPTOM
WJIA BOCHHBIM JIEJIOM.

[Tporpamma no Ouosioruu Ja€T MpeAcTaBiICHUE O LEIH U 33/a4ax U3ydeHus ydyeOHOro mpeamera
«buonorus» Ha yrayOGnéHHOM YpOBHE, ompenenser o0s3arenbHOe (MHBApUAHTHOE) IPEIMETHOE
coJiep>KaHue, ero CTPYKTypHUpOBaHUE 0 pa3zesiaM U TeMaM, paclpesieleHue Mo KiaccaM, peKOMEHIyeT
MOCJIEIOBATEIHPHOCTD U3yUeHHsI YIeOHOTO MaTepualia ¢ y4E€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3EH, JIOTMKKM y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEW oOywaromuxcsi. B mporpamme 1o
OMOJIOTUU peaTM30BaH TPUHIMII TPEEMCTBEHHOCTH C HM3yYeHHEM OWOJIOTMM Ha YpPOBHE OCHOBHOTO
oOuiero oopa3oBaHusi, Onaronaps 4eMy IpOCMaTPUBAETCS HAIIPABJICHHOCTh Ha MOCJEAYIOLIee pa3BUTHE
OMOJIOTMYECKUX 3HAHUH, OPUCHTUPOBAHHBIX HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTUYECKOT0 MBIIIJICHNs, PEACTAaBICHUN O 3710pOBOM 00Opa3e JKHW3HU, Ha BOCHHTAaHUE OEpexHOro
OTHOILIEHMS K OKpYyXawolled npupoaHoil cpexae. B mporpamme no OHONOIMHM TakKe MOKa3aHbI
BO3MOXKHOCTH yuyeOHoro mpeamera «buomnorus» B peanusanuu TtpeboBanuii. PIOC COO «
TUTAHUPYEMBIM ~ JIMYHOCTHBIM, METANpEeIMETHBIM M TIPEJAMETHBIM pe3ylbTaTaM OOy4deHHs | B
(OpMHPOBAaHUY OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIBHOMN JEATEIBHOCTH OOYYaAIOMIMXCS TI0 OCBOCHUIO
comepkaHusi  OmoOJIOrMYEecKoro oOpa3oBaHMsT Ha  YpPOBHE CpemHero oOmero  oOpa3oBaHUs
0011e00pa3oBaTeIbHOMN IITKOJHI.

[IporpamMa 1O OHONOTUU SBISETCS OPUEHTHPOM [UIS COCTABJICHUS AaBTOPCKUX pabodMx



nporpaMM. ABTOpamM# paboduX MpOrpaMM MOXKET OBITh MPEIOKEH CBOHM MOAXOA K CTPYKTYPUPOBAHUIO
U TIOCIIEJIOBATEIbHOCTA W3Y4YeHHs] y4eOHOro MaTepuana, CBOE BHJIEHHE CIMOCOOOB (OPMUPOBAHUS Y
oOydaromuxcsi MPeAMETHBIX 3HAHUN M YMEHUH, a TaK)Ke METOJOB BOCIUTAHMS M Pa3BUTHS CPEACTBAMHU
y4eOHOTro npeamera «buoorus.

VYueOuplii npeamer «buonorus» Ha ypoBHE CpeaHero ooOmero o0pa3oBaHUs 3aBEpIIACT
Ouosoruuyeckoe oOpa3oBaHHWE B IIKOJE W OPUEHTUPOBAH HA pacIIUpeHHe U YIIIyOJieHue 3HaHWM
oOyJaromuxcst 0 >KMBOW NMPUPOAE, OCHOBAX MOJEKYJISIPHOW M KJIECTOYHOW OMOJIOTHUH, SMOPUOJIOTUU U
OMOJIOTHH Pa3BUTHUA, TCHETUKH, CEIECKINH, OMOTEXHOIOTHH, SBOIIOIIMOHHOTO YUEHHUS U HKOJIOTUH.

Uzydyenue yueOHOro mnpeamera «buonorus» Ha yriayOlIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYaIONUXCA K IMOCIEAYIOMEMY IMOJYYCHHUIO OMOJIOTHYECKOro 0Opa3oBaHUs B By3aX U
OpraHm3anusx cpegHero mnpodeccruoHanbHoro obpa3oBaHus. OCHOBY €ro COJEp)KaHUS COCTaBIISICT
cucremMa OWOJIOTMYECKUX 3HAHWW, MOJYYCHHBIX IMPU H3YYCHHU OOYYAIOIIMMHCS COOTBETCTBYIOIIUX
CUCTEMAaTUYECKUX Pa3/ieJIOB OMOJIOTHH Ha YPOBHE OCHOBHOTO 001ero oopazosanus B 10-11 knaccax atu
3HAHUA TONYYaroT pa3BUTHE. Tak, paclIMpeHbl W yriayOJeHbl OHOJIOTHYECKHE 3HAHHS O PACTEHHUSX,
KUBOTHBIX, rpubax, OaKTepHsiX, OpraHu3Me 4eloBeKa, OOUIMX 3aKOHOMEPHOCTSX JKU3HH, TOMOTHUTEIHHO
BKJIIOUEHBI OMOJIOTUYECKHE CBEJEHUS MPUKIATHOTO W TIOMCKOBOTO XapakTepa, KOTOPbIE MOKHO
UCIOJIb30BaTh KaK OPUEHTHUPBI IS TOCIeayIoero Beibopa npodeccun. Bo3mokHa Tak:ke MHTErpaus
OMOJIOTMYECKHUX 3HAHUN C COOTBETCTBYIONIUMU 3HAHUSMU, TIOJTYYSHHBIMU 00YYAIOIIUMUCS TTPH U3YUCHHUH
(bu3nKK, XUMUH, Teorpapuu U MaTEMaTHKH.

CtpykTypa mnporpaMMbl MO OHOJOTMM OTPaKaeT CUCTEMHO-YPOBHEBBIMH U 3BOJIOIMOHHBIN
MOAXOAbI K U3yueHuto ouosioruu. CoriacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE
JUIS SKUBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3allMM, HBOJIIOIMU OpPraHMYecKoro Mupa Ha 3emie,
COXpaHEHHUs OHOJOTHMYECKOro pasHooOpasuss miaHeTsl. Tak, B 10 kimacce wu3y4yaroTCs OCHOBBI
MOJIEKYJISIPHON M KJIETOYHOW OMOJOTHH, SMOPHOIOTHH W OWOIIOTUM Pa3BUTHUS, TEHETUKU U CEJIEKIIUH,
OMOTEXHOJOTHH M CHHTETUYECKOW OWOJIOTUH, aKTyaIM3HPYIOTCS 3HAHUS OOYyYaromMXcs Mo OOTaHHKeE,
300JI0TUH, aHATOMUH, ¢u3noaoruu yenoseka. B 11 kimacce m3y4aroTcs 9BOJIIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTUHU U yYEeHHE 0 Onocdepe.

Yuebnsiit mpeamer «buosiorusy mpu3BaH 00€CIIEUUTh OCBOCHHE 00YUYAIONUMUCS OMOIOTUYECKUX
TEOpPU U 3aKOHOB, UJIEW, MPUHIMUIIOB U TPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, 3HAHUNA O CTPOCHHUHU, MHOTOOOpa3uu U O0COOEHHOCTSX KIJIETKH, OpraHu3Ma, MOMYJISIUY,
OMOIIeH03a, DKOCHCTEMBI, O BBIJAIONIUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUIX B
OMOJIOTHH, TPUKIAIHBIX acleKTaX OWONOrMuecKux 3HaHUU. s pa3BUTHS U MOANEp)KaHUS UHTEpeca
oOydaromuxcsi K OHOJOTUM HapsAAy CO 3HAYUTENBHBIM OO0BEMOM TEOPETHYECKOro MaTepuana B
COJIEp’)KaHUU TPOTPAMMBI IO OHOJIOTHUU MPEAYCMOTPEHO 3HAKOMCTBO C HWCTOpPUEH CTAaHOBICHUS H
Pa3BUTHS TOW WJIM MHOW 00JIaCTH OMOJIOTHH, BKJIAJ0OM OTE€YECTBEHHBIX U 3apyOC)KHBIX YUEHBIX B pEIICHNE
BOKHEUIIINX OMOJIOTUYECKHUX U IKOJIOTUUYECKHUX TTPOOIeM.

Ilens wu3yuenuss ydeOHOro mnpeamera «buosorus» Ha yriayOJIE€HHOM YpPOBHE — OBIIAJIEHUE
00yJaronMMHUCs 3HAHUSAMH O CTPYKTYPHO-(DYHKIITMOHAIEHON OpTraHU3aIliy KUBBIX CHCTEM Pa3HOTO paHTa
U TpUOOpETeHHEe YMEHUW WCIOJb30BaTh STH 3HaHHWS B (OPMUPOBAHMM HWHTEpeca K OMpeneiEHHOMN
obnactu MPOQPEeCcCHOHANBHON IEeATENbHOCTH, CBSI3aHHOW C OWoNorHed, WM K BBIOOPY Y4eOHOTO
3aBelIeHUs JJIs MTPOJOIKEHUS OMOIOTHYECKOTO 00pa30BaHusl.

Joctuxenne 1enu u3yueHus ydeOHoro mnpeamera «buonorus»y Ha yriayOn€HHOM ypoOBHE
o0ecreunBaeTcs pereHrneM CIeAyOIMX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBl OHMOJIOTMYECKHX 3HAHWUW: 00 OCHOBHBIX OHMOJIOTHYECKUX
TEOpUAX, KOHLEMIUAX, THUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX U TMpaBuiaX, COCTABIISIIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAayUHYI0 KapTUHY MHpa; O CTPOEHHUH, MHOT0o0pasuu M OCOOEHHOCTSIX
OMOJIOTMYECKHUX CHCTeM (KIJIeTKa, OpraHu3M, TOIMYJISLUs, BUA, OUOTEe0IIeHO03, Orocdepa); O BBIIAIOLIUXCS



OTKPBITUSIX U COBPEMEHHBIX UCCIICIOBAHUAX B OUOJIOTHHY;

O3HAKOMJICHHE OOYYaloIIUXCs C METOJaMM TMO3HAHMS KMBOM TNPHUPOJBL: HCCIIEAOBATEILCKUMHU
METOJIaMU OMOJIOTUYECKUX HAayK (MOJEKYJISIPHOW M KJIETOYHON OMOJOTHH, IMOPHOJIOTUH W OHOJOTHUU
pa3BUTHS, TCHETUKUM M CEJCKIMH, OMOTEXHOJOTMH W CHHTETHYECKOW OHOJOTMH, NaJCOHTOJIOTHH,
9KOJIOTUH); METO/IaMU CaMOCTOSITEIbHOIO NPOBEJCHUs OMOJIOTMYECKUX HCCIIEI0BaHUN B JIaOOPAaTOpUH U
B Iipupoze (HaOnroieHue, n3MepeHue, SKCIIepUMEHT, MOJICIINPOBAHUE);

OBJIaICHUE OOY4YalOUIMMMCA YMEHHUSMH: CaMOCTOATENbHO HAaxXOAWTh, AaHAJIM3MPOBATH U
UCIOJIb30BaTh OWOJIOTHUECKYIO0 HH(OpPMAIMIO; I10JIb30BaThCsl OMOJOIMYECKOM TEPMHMHOJIOTHEH U
CHUMBOJIMKOHM; yCTAQHaBJIMBaTh CBSA3b MEXJIY pa3BUTHEM OMOJIOTMU U COLMAIBHO-3KOHOMHUYECKUMHU U
HKOJIOTUYECKUMHU TpoOIeMaMH YEeJIOBEYECTBA; OLEHUBATH IOCIEACTBUS CBOCH JEATEIBHOCTH IO
OTHOIICHHUIO K OKpPY>KaIoLIed MPHUPOJHON cpese, COOCTBEHHOMY 3JI0OPOBBIO U 37I0POBBIO OKPYKAIOLIMX
Jroel; O0OOCHOBBIBaTH M COONIIOIATh Mephl MPO(PUIAKTHKH WHQPEKIHMOHHBIX 3a00J€BaHUM, NpaBUIia
MOBEJCHUSA B TpUpojie © obOecreyeHus OE30ImacHOCTH COOCTBEHHOW JKM3HENEATEIHHOCTH B
Ype3BbIUAHBIX CUTyalUsX NPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIE
Hay4HbIC OTKPBITHUS B 00J1aCTH OUOJIOTHH;

pasBuTHE y OOYyYalOIIMXCs MHTEJUICKTYalbHbIX M TBOPYECKMX CHOCOOHOCTEH B mpolecce
3HAaKOMCTBAa C BBIJAIOIIMMUCS OTKPBITUSIMM U COBPEMEHHBIMHU HCCIEIOBAaHUSAMHM B OHOJIOIMH,
pelmaeMpIMi €10  MPOOJIeMaMH, METOAOJIOTHEH  OWOJIOTUYECKOTO  HMCCIIEOBAHUS, IPOBEICHHS
HKCIEPUMEHTAIBHBIX HUCCIICAOBAHUM, PEIICHHUs] OMOIOTHYECKUX 33124, MOACITHPOBAHUS OMOJIOTHYECKIX
00BEKTOB U MPOIECCOB;

BOCIIUTAaHHE Yy OOYYaIOUIMXCS HEHHOCTHOTO OTHOWICHHSI K JKMBOW MPHPOJE B IEJIOM U K
OTAENbHBIM €€ O0bEeKTaM M SBJIECHUSAM; (POPMUPOBAHUE HKOJOTUYECKOM, I€HEeTHYECKONH IpaMOTHOCTH,
o011elt KyJIbTypbl IOBEACHUS B IPUPO/IE; MHTErPAllMM €CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHne OO0yYaroUMMKCS KOMIIETEHTHOCTH B PALMOHAIBHOM MPUPOAONOIb30BAHUI
(cobmroneHne mpaBUil TOBEACHUS B INPHUPOJE, OXpaHbl BHJOB, KOCHCTEM, Ounocdepsl), COXpaHEHHUU
COOCTBEHHOTO 3/10pOBbSl U 3JI0pPOBbS OKpYXaloOIIMX JtoAed (coOmoneHuss Mep MNpoQUIAKTUKH
3a0oneBaHui, oOecredeHre O€30MaCHOCTH JKU3HENEATENBHOCTH B YPE3BBIYANHBIX  CUTYyaLUsAX
MIPUPOTHOTO ¥ TEXHOT€HHOTO XapaKTepa) Ha OCHOBE MCITOJb30BaHHS OMOJIOTMYECKIX 3HAHUH U YMEHUH B
TIOBCETHEBHOM KU3HH;

CO3/laHME  YCIIOBMM  JUIi  OCO3HAHHOIO  BbIOOpa  OOydYarOIIUMHCS  WHIMBHYaJbHON
o0pa3oBaTenbHON TPaeKToOpuH, CHOCOOCTBYIOLIEH HOCIEIYIOLEMY npodecCHOHATBHOMY
CaMOOIIPEICJIEHUIO0, B COOTBETCTBUU C MHIMBHUIyaJIbHBIMU MHTEPECAMH U TIOTPEOHOCTSIMU PETHOHA.

OO0i1ee YnCIIo 4acoB, PEKOMEHIOBAaHHBIX ISl M3yUeHHUs] OHOJIOTHU Ha YIiyOJIeHHOM ypoBHe, - 204
vaca: B 10 kiacce - 102 yaca (3 yaca B Hezenio), B 11 kimacce - 102 vaca (3 waca B Henelno).

OT6op OpraHM3alMOHHBIX (OPM, METOJOB M CPEICTB OOyuUeHHs OHOJIOTHH OCYIIECTBISCTCS C
yu€ToM crienu(UKU ero CoJepKaHU U HAMPABICHHOCTH Ha MPOI0JDKEHHE OMOJIOTMYECKOT0 00pa3oBaHuUs
B YUPESKACHUAX CPETHET0 NPOo(ecCHOHAIBHOTO U BBICIIET0 00pa30BaHUSL.

OOsi3aTeNnbHBIM ~ yCIIOBUEM TIpU  OOyYeHMHM OWOJOrMHM Ha YIrIIyOJIEHHOM YpOBHE SIBIISICTCS
NpOBEJCHUE JTA0OPATOPHBIX W TpaKTHYeCKUX pabor. Taxke ydacte OOyYarOIIMXCSl B BBINOJHEHUU
MPOEKTHBIX U Y4EOHO-HUCCIIEIOBATENILCKUX PabOT, TEeMAaTHKA KOTOPBIX OTPENENSETCS YYUTEIEM Ha OCHOBE
MMEIOIINXCS MATEPUATIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBHIA.

Cooepoicanue odoyuenus ¢ 10 kracce.

102 4, 3 Hux 1 4 — pe3epBHOE BpEMSI.

CopepxaHue NMporpaMMbl, BBIJEIEHHOE KYpCHBOM, HE BXOOUT B NpoBepKy ['ocynapcTBeHHOM
urorosoi arrcranuu (I'NA).



Tema 1. buosnorus kak Hayka (1 4).

CoBpemenHast Ouosioruss — KOMIUIEKCHas Hayka. Kparkas wucropus pa3BUTHS OHOJIOTHU.
buonorndeckne Hayku W M3ydaemble UMH MpodOiemMbl. DyHIaMEHTAIbHBIC, TPUKIAIHBIC U TTOMCKOBHIE
Hay4HbIC UCCIICTOBAHUS B OMOJIOTHUH.

3naueHue Ouosiornd B (HOPMHPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpA.
[Ipodeccun, cszannbie ¢ Ouonorueil. 3HaueHHe OMOJOTMHM B MPAKTUYECKOM NEATEIBHOCTH YEIOBEKa:
MEJULMHE, CEIbCKOM X035HCTBE, IPOMBILIEHHOCTH, OXPaHE MIPUPOBI.

JleMoHCTpamuu:

[Toprpersr: Apucrorenn, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. Jlapsun, Y. T'apseii, I
Mennens, B.W. Bepnanckmii, W.II. ITlaBmoB, N.M. MeunukoB, H.U. Bapummo, H.B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /[.K. benses.

Tabmuiel 1 cxeMbl: «CBsi3b OMOJIOTHY C IPYTUMH HayKaMmy, «Cucrtema OMOIOTHUECKUX HAYKY.

127.6.2. Tema 2. J)KuBble CUCTEMBbI U UX u3yueHHE (2 u).

JKuBbie cuctembl Kak mpeamer u3ydeHus Ouonoruu. CBOMCTBA >KUBBIX CHCTEM: E€IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb W ULEIOCTHOCTh, CIOXHOCTb MU YIOPSAIOYEHHOCTb CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPraHU3alUsl, CAMOBOCIPOM3BEICHUE, PA3APAKUMOCTh, H3MEHUYUBOCTh, POCT U
pa3BUTHE.

YPpOBHM OpraHu3allH KUBBIX CUCTEM: MOJIEKYJIAPHBINA, KICTOUYHbIA, TKAHEBbIA, OPTraHU3MEHHBIN,
MOMYJISILIMOHHO-BU/IOBOM, ~ DKOCHCTEMHBbIN  (OMoreoueHoruuyeckuit),  Ouocepneiii.  Ilponeccsl,
MIPOUCXOJISIINE B XKUBBIX cUCTeMaX. OCHOBHBIC NMPU3HAKH KUBOTO. JKW3HB Kak (opMma CyIIECTBOBAHHS
Marepuu. Hayku, uzyuaroniue KuBbIe CHCTEMbI Ha Pa3HBIX YPOBHSIX OPraHU3aIIUH.

W3ydyenue kuBBIX cHUCTeM. Meroabl Ouonormueckod Hayku. HaOmronenue, wusmepeHue,
JKCIIEPUMEHT, CHUCTEeMaTu3auus, MeraaHanu3. [loHsTHe O 3aBUCUMOW M HE3aBUCHMOM MEPEMEHHOM.
[TnanupoBanue sxcnepuMenTa. [locranoBka u nposepka rumnote3. Hynesas runoresa. [TonsTie BEIOOpKH
u e€ nmoctoBepHOcTh. PazOpoc B Ouonmormuecknx maHHBIX. OIllEHKa JOCTOBEPHOCTH TMOTYUYEHHBIX
pe3yabTaToB. [IprunHbI UCKaKEHUSI pe3yIbTATOB IKCIIepuMeHTa. [IoHsATHE CTATUCTUYECKOTO TECTA.

Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKKU KH3HW», «buonorumdeckue cucreMbly», «CBOWMCTBa
KUBOM MaTepun», «YpOBHM OpraHU3alluu >KUBOH Npupoabl», «CTpoeHHe KUBOTHON KieTkw», «TkaHu
KUBOTHBIX», «CHCTEMBI OpTraHOB YEJIOBEUECKOro opraHusmay, «buoreonenos», «buocdepa», «Metoabt
W3YUYEHUS )KUBOU MTPUPOBD).

O6opynoBanue: naboparopHoe o00OpyIOBaHHME AN NPOBEACHHS HAONIOJIEHUN, H3MEpEeHUH,
SKCIIEPUMEHTOB.

[TpakTrueckas pabota «/cmonb30BaHue Pa3IMUHBIX METOIOB MIPH U3yUEHUU )KUBBIX CHCTEM.

Tema 3. buonorus kierku (2 u).

Knetka — cTpykTypHO-QYHKIMOHaIbHAST €AMHULIA KUBOTO. McTOpHs OTKpBITHS KieTKU. PaGoThl
P. T'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. BupxoB). OcHoBHbIE
ITOJIOYKEHNSI COBPEMEHHOM KIIETOYHOM TEOPHH.

MeTtoabl MOJIEKYISIPHOM M KJIETOYHOM OMOJIOTHH: MUKPOCKOMUS, XpoMarorpadus, anekrpodopes,
METOJ MEUEHBIX aToMoB, JuddepeHaIbHoe UEeHTPUPYTHPOBAHNUE, KYJIBTUBUPOBAHHE KIIETOK.
H3yuenue @ukcuposannvix Kiemox. IIEKTpPOHHas MHUKpockonus. Kowugokanvnas muxkpockonus.
Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JleMoHCTpamuu:

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. [llneiinen, P. Bupxos, K.M. bap.

Tabmumpl u cxembl: «CBETOBON MUKPOCKOID», « NEKTPOHHBIA MUKPOCKOID», «VICTOpUs pa3BUTHS
METOJI0OB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIPENApaTsl PACTUTENbHBIX, IKHUBOTHBIX U



OaKTepHaIbHBIX KIETOK.
[lpaktuyeckas pabora «l3yueHne MeTONOB KJIETOUHOW Owmonormu (Xpomarorpadus,
anekTpodopes, nuddepennuansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckast opranu3anus kiaetku (10 q).

XHUMHYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTpaMUKpPOJIEeMEHThl. Boga u e€ poisib Kak
pacTBOPUTEIIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAaHUHM KIIETKH, TEILUIOPETYJSILUU. MUHEpaabHbIe
BelIeCTBa KJIETKH, UX Ouosoruyeckasi posib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelecTBa KIEeTKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIA COCTaB
6enxoB. CTpyKTypsl 6eIKOBOI MoseKynbl. [lepBuuHas cTpykTypa Oenka, nmenTuaHas cBs3b. BropuuHnas,
TpeTUYHasi, 4YeTBepTHUHas CTPyKTyphl. [lenarypamms. CsoiictBa OenkoB. Kiaccuduxanus OenxoB.
buonornueckue ¢pyHnkunu 6enkos. [lpuonusl.

VYrneBoasl. MoHOcaxapuabl, Iucaxapuibl, OJUrocaxapuabl M monucaxapuabl. OOmui 1U1aH
CTpOCHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIJIeBOJ0B. buonorudeckue GyHKINUN yTIeBOIOB.

Jlunuaer. ['unpodunsHo-rHApodoOHBIe cBolicTBa. Kmaccuduxanus nunumos. Tpuraunepussl,
dbocdomunmabl, BockH, crepouipl. buonoruueckue Gpynkuuu aunuaoB. OOime cBoiicTBa OMOIOTHYECKUX
MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxneunossie kucnorsl. IHK u PHK. Ctpoenune nyknennosbix kucinot. Hykneoruasl. [punnun
koMruieMeHTapHocT. [IpaBuno Yapradda. Crpykrypa IHK — nBoitHas crimpaiib. MecToHaXxoXIeHUE U
ounonornueckune Gpynkuuu JTHK. Bugast PHK. @yaknun PHK B knetke.

Crpoenue ™onekynsl AT®. Makpospruueckue cBs3u B Moisekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBneHHble — MepeHOCUYMKH, UMX  GYHKIUHM B KJIeTke. Jlpyeue
nykaeosuompughocpamor (HT®). CexBenmpoBanue JHK. Memoowr ecenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykTypHast Ouonorus: OuWOXUMHUYECKHE U Ouodu3Myeckue UCCIeOBaHUs CcoCTaBa U
MIPOCTPAHCTBEHHOHN CTPYKTYpBl OHMOMOIIEKYI. Moodenuposanue cmpykmypol u QyHKYuti OUOMONEKYN U Ux
Komniexkcos. Komnvromepmwiti Ouzaun u OpeaHudeckuil cunmes 6UOMONIEKY U UX HeNPUPOOHbIX AHANLO208.

JeMoHCTpauu:

[Moptpersr: JI. IMomunr, Ix. Yorcon, ®@. Kpuk, M. Vwunkunc, P. ®panxnun, ®. Courep, C.
IIpy3unep.

Juarpammsl: «PacrpeneneHre XMMHUECKAX JIEMEHTOB B HEKMBOM NpHUponae», «Pacnpenenenue
XMMHYECKHUX JJIEMEHTOB B JKUBOU IPUPOJIED.

Tabmuupl u cxemsl: «lleprognueckas TabiuIa XUMHUECKUX JIEMEHTOBY, «CTpPOEHHE MOJIEKYJIbI
BO/bI», «BelecTBa B cocTaBe OpraHu3MoB», «CTpoeHHe MoJeKysbl Oenkay, «CTpyKTypbl OelkoBOH
MoJIeKyJIby, «CTpoeHne MoJeKysn yriaeBoaoB», «CTpoeHue MolieKyln JunuaoB», «HyknenHoBble
KHUCIIOTBD, «CTpoeHne Monekyiasl ATD».

O6opyoBaHue: XuMUYecKas ocyia u 000opy10BaHUeE.

JlaGopaTtopHnast pabora «O0HapyKeHHE OEITKOB C TTOMOIIBIO KAYECTBEHHBIX PEAKITHN.

JlaGopatopHass pabora «MccnenqoBaHue HYKICHMHOBBIX KHCIIOT, BBIIEIEHHBIX M3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u pyHkimn kiaetku (8 u).

Tunel  KJIETOK: JyKapuoTHYecKas M mnpokapuotuyeckas. CTpyKTypHO-(QYHKIIHMOHAIbHbBIE
00pa3oBaHMS KIETKH.

Ctpoenune mpokapuoTHueckor kieTku. Kiierounas crenka Oaktepuid u apxeil. OcoOeHHOCTH
CTpPOCHHUS TeTEPOTPOPHON M aBTOTPOPHON MPOKAPUOTHYECKUX KJIETOK. MecTo W pojb MPOKapuoT B
OuoIIeHO3aX.



Crpoenre ¥ (QYHKIMOHUPOBAHHME OJYKAPHOTHUECKOW KieTkH. IlmazmaTmueckass memOpaHa
(mnazmanemma). CTpyKTypa Iia3MaTudeckoil MemOpanbl. TpaHCIOPT BeLIeCTB yepe3 MIa3MaTHUECKYIO
MeMOpaHy: maccuBHbIN (quddy3us, obmeruéunas auddysus), akTUBHBIN (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIM  TpaHcmopt). [lomynmponunaemoctr MeMOpanbl. PaboTa HaTpwuii-KanueBOro Hacoca.
DOHJOUUTO3: MUHOLUUTO3, (harouuTo3. Dx301uTo3. Kinerounas crenka. CTpykTypa v GyHKIUU KIETOUYHOM
CTCHKH pacTeHUH, rpu0oB.

Hutommazma. I{urozome. Ilutockener. JIBwkenwe nuToruiazMbl. OpraHousibl  KJIETKH.
OnHomeMOpaHHBIE OPTraHOWILl KJIETKH: OJHAomiasmarudeckas cerb (DIIC), ammapar [I'ombmkw,
JU30COMBI, UX cTpoeHue u (QyHKUuU. B3auMocBsi3b 0HOMEMOpaHHBIX OpraHouJioB kieTku. CTpoeHue
TpaHyJSIpHOTO peTuKyiyma. Mexanusm uanpasnenus oOenkoe ¢ IOIIC. CuHTe3 pacTBOPUMBIX OEJKOB.
CuHre3 kierouHblx MeMmOpaH. [yagkuil (arpaHyJisipHBIH)  SHAOIUIA3MATHUECKUH  PETHUKYIIYM.
Cexperopnas pynkius annapata L'onsmku. Moougukayusa denxoe ¢ annapame I onb0acu. Copmuposka
benkos
6 annapame [ on1v0ocu. TpancnopT BellecTB B KiieTKe. Bakyosn pacTuTeNnbHbIX KiIeTOK. KileTouHbIi COK.
Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWIBl  KJIETKH:  MUTOXOHAPUHU, TIACTUABL.  [Ipoucxooicoenue
mumoxouopui u naacmud. Cumbuoeenes (K.C. Mepeockosckuii, JI. Mapaynuc). CTpoeHue U (GyHKIIHH
MUTOXOHAPUA W tactuj. [lepBu4HBIE, BTOPUYHBIE M CJIOXKHBIE IUIACTUABI (DPOTOCHHTE3MPYIOUINX
3yKapHuoT. XJIOPOIUIACThI, XPOMOILUIACTHI, IEUKOIIACThI BBICIIIMX PACTCHUN.

HememOpannsie opranonsisl kietkn CtpoeHue u GyHKIMH HEMEMOPaHHBIX OPTraHOUIOB KIETKH.
PubGocomel. IIpomescymounvie ¢punamenmoi. MUKpODUITAMEHTBI. AKMUHOBble MUKPOQDUIAMEHMbI.
MpllieuHbIe KIIETKU. AKMUHOBble KOMNOHEeHmbl HeMbluleuHblX kiemok. Muxkporpybouku. Kierounsrii
ueHtp. CTpoeHue U JBUKEHHE XKIYTHKOB U pecHUYEeK. MUKpOTpyOOuKHM HHMTOIUIa3Mbl. LleHTpHOIb.
benku, accoyuuposannvle ¢ mukpogunamenmamu u muxpompyboukamu. MomopHule benxu.

Anpo. Obomnouka siipa, XpOMaTHH, KapHoIUla3Ma, SAPBIILKHA, UX CTpOeHHE U (PYHKUUHU. S epHbIi
6enkoBbIil MaTpukc. [IpocTpaHcTBEHHOE pacoNoKEHNE XPOMOCOM B MHTEP(hA3HOM sape. Dyxpomamun u
ecemepoxpomamun. benku XpomMaTUHA — TUCTOHBI. /Junamuxa si0epHou 006010uku 6 mumose. Aoepubiii
Mpancnopm.

Knerounsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT (pacTUTENbHOM,
’KMBOTHOM, TPUOHON).

JemMoHncTpanuu:

IToptpetsr: K.C. MepexkoBckuid, JI. Mapryiuc.

Tabmuupbl u cxembl: «CTpoeHHE 3YKapUOTUYECKOM KIETKH», «CTpOeHHe >KUBOTHOM KIIETKHY,
«CTpoeHne  pacTUTENbHOM  KieTkm»,  «CTpoeHue  MuTOXOHApUM»,  «Sapo»,  «CtpoeHue
MIPOKAPUOTHYECKOMN KIETKI.

OO6opyoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTbl PACTUTENbHBIX, KHUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0aKTepHaIbHBIX KJIETOK.

JlaGopaTtopHas pabota «M3yueHne CTpOeHUsI KIETOK Pa3IMUYHbIX OPTaHU3MOBY.

[TpakTtuyeckas pabora «M3yueHue cBONCTB KIETOYHON MEMOpaHBD».

JlaGopatopHas pabota «lccnenoBanue mia3Moin3a 1 JAeria3Moin3a B PACTUTEIbHBIX KIETKaX).

[TpakTtuyeckas padora «3yueHue NBUKEHUS IUTOIUIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. OOMeH BelecTB U peBpalieHue dHeprun B kiretke (9 1).

AccUMWISILISL U JUCCUMMIJIALMSA — JBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEHIECTB:
aBTOTpOo(HBIH W TeTepoTpodHBbI. YuacThe KHUCIOpoAa B OOMEHHBIX WIpolieccax. DHEPreTUYecKoe
obOecrieuenne kietku: mnpeBpamieHue AT®D B oOMeHHBIX mporeccax. DEpMEHTATHBHBIM XapaKTep
peaknuii KjetouHoro wmerabonusma. DepMEeHTBl, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHCTBHSL.



Kodepmentsl. OTinuns GpepMEHTOB OT HEOPTaHUYECKUX KaTaln3aTOpOB. belku-akTUBATOpbI U OENKH-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHBHBIX PEAKLIUI OT pa3IHYHBIX (PAaKTOPOB.

[TepBUYHBII CHHTE3 OPTaHUYECKUX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHBIU U OKCULEHHDbIN
gomocunmes y baxkmepui. Ceemocodouparowjue nuemenmsl U nUSMEHmMbl peakyuoHno2o yerumpa. Poip
XJIOPOILIACTOB B Tporiecce ¢orocuHTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoovixanue, Cz., Cs. u CAM-
munvl pomocunmesa. IlponykTUBHOCTH (GoTOCcHMHTe3a. BiusHue pa3nuyHblX (aKTOpPOB HA CKOPOCTH
dboTocuHTe3a. 3HaUeHne (poTOCUHTERA.

XeMmocunTte3. Pa3zHooOpas3ne OpraHn3MOB-XeMOCHHTETHKOB: HUTpuUdUUUpYOmUE OakTepuu,
&Kele300aKTepun, cepodakTepru, BOJIOPOAHbIE OaKTepuu. 3HaUeHUE XEMOCHUHTE3A.

AnaspoOuble opranu3mbl. Bugsl Opoxenus. I[IpoaykTbl OposkeHHSI W HMX HCHOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHH U BO30ynuTenu 0one3Hei.

AbdpoOHBIE OpraHu3Mbl. DTambl 3HEepreTuyeckoro oomena. [loaroroBurenbHblii stamn. ['mukonus —
OECKHCIOPOAHOE pacIIeTNICHHE TIIFOKO3bI.

buonoruueckoe OKHCICHHE, WIM KIETOYHOE JbIXxaHue. Poinb MHUTOXOHApPUN B mpoieccax
ouonoruueckoro okucienus. Luxinueckue peakiuu. OxucnurenbHoe (ochopunupoBaHue. IHepaus
Membpannoeo  epaouenma  npomonos. Cunmez AT®: paboma npomounou ATD-cunmasol.
[IpenmymiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IMepel  aHadpoOHBIM. DPQPEKTUBHOCTD
SHEPreTUYECKOro ooOMeHa.

JemoHcTpanuu:

[Moprpersr: k. Ilpuctiu, K.A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuenn, ['.A. 3aBap3uH.

Tabmune! u cxembl: «DoTocunTe’», « JHEpreTudeckuii oomen», «buocunres Oenka», «CtpoeHue
dbepmenTa», « XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, OOOpyAOBaHHE Ul IPUTOTOBICHHS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHas pabora «VI3yueHue KaTaaUTHUECKON aKTUBHOCTH (EpMEHTOB (Ha mpuUMepe
aMHJIa3bl WA KaTaJlasbl)».

JlaGopaTopHast pabota «M3ydeHune (GepMEHTATHBHOTO pAaCIICTUICHUs] TEPOKCHIA BOJIOPOJa B
PaACTUTENLHBIX M KUBOTHBIX KIIETKAaX).

JlaGopatopHas paboTta «CpaBHEHHE MPOLIECCOB (POTOCHMHTE3a U XEMOCHHTE3a».

JlaGopatopHas pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. Hacnencreennast uadopmaiius u peanusanus e€ B kietke (9 9).

Peakunun marpuuHoro cuntesa. [IpyHIMI KOMITIEMEHTAPHOCTH B PEAKIUAX MATPUYHOIO CUHTE3A.
Peanuzanus HacnenactBeHHOW uHGpopManuu. ['eHeTHueckuil Koj, ero cBoiicTBa. TpaHCKpuUNuus —
MarpuuHblid cuHTe3 PHK. IIpuHIMIIBI TpaHCKPUNIMU: KOMIUIEMEHTAPHOCTb, AHTUIAPAIIEIbHOCTD,
acumMeTpudHOCTh. Cospesanue mampuunvix PHK 6 ayxapuomuueckou kniemxe. Hexooupyrowue PHK.

Tpancnsamuss u e€ stanbel. Yduactue TpancnopTHeix PHK B OnocunTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B GnocuHTe3e Oemka.

Cospemennvie npeocmasnenus o cmpoeHuu 2eHos. OpraHuzalMs T€HOMa y IPOKAPHOT H
9YKapHOT. Perysisuus akTUBHOCTH TeHOB y mpokapuoT. ['umore3a omepona (P. XKako6, K. Mano).
MonexynapHvle mexanuzmuvl dKCnpeccuu 2eHo8 y ykapuom. Ponv xpomamuma 6 pecynayuu pabomol
2eHo6. Perynsiys 0OMEHHBIX MTPOIIECCOB B KieTKe. KiteTouHbIi roMeocTas.

Bupycsl — HeksieTouHble (OpMBI )KU3HU U 00IUraTHbIE Tapa3uThl. CTPOEHHE MPOCTHIX U CIOKHBIX
BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuszneuwmwiti yuxn JHK-codepocawux eupycos, PHK-
cooepoicawux supycos, bakmepuogazos. Qopamuas mpaHcKkpunyus, pegepmasa, unmezpasd.

Bupychubie 3a0oneBaHus yenoBeka, *HBOTHBIX, pactenuit. CIINMI, COVID-19, comnmanbable U
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MEIULUHCKUE TPOOIIEMBI.

buoungopmamuxa: unmezpayus u amanuz Ooavuwiux maccusos («bigdata») cmpyxmyphvix
ouonocuueckux oaunvix. Hanomexnonoeuu 6 oOuonoeuu u meouyuue. Ilpocpammupyemvie ¢hyHkyuu
benxos. Cnocobvt 0ocmasKu 1ekapcms.

JleMoHCTpamuu:

[Toptpets: H.K. Konsuos, [I.1. UBaHOBCKUIA.

Ta6mmnpl u cxemsl: «brnocunTes 6enkay, «I'eHeTnueckuit Koa», «Bupyce», «bakrepuodarmy.

[TpakTrueckas paborta «Co3nanue MOJIEIH BUPYCay.

Tema 8. )KuzneHHbIH UK KIeTKH (6 9).

Knerounsnii mukim, ero mepuonsl u perymsinus. Uatepdasza u Mmuto3. OcoOEHHOCTH MPOLIECCOB,
npoTekaromux B uHTepdase. Iloaroroska kietku K aenenuto. [IpecunteTnyeckuii (MOCTMUTOTHYECKHUH),
CUHTCTHUYECKUN U MOCTCUHTETUYECKUH (IIPEMUTOTUYCCKUI ) TePUO bl HHTEP(DA3HI.

Marpuunbiii cunte3 JIHK — permnmukanus. [Ipunnune! perukanuu JJHK: komIiieMeHTapHOCT®,
MIOJIyKOHCEPBATUBHBIM CUHTE3, aHTuUnapaenbHocTb. Mexanusm pemmukaiuu JHK. Xpomocomsl.
Crtpoenune xpomocoMm. Temomepbl u TeigoMepasa. XpPOMOCOMHBIM HAOOp KIETKH — KapHOTHIL.
JIMTIIONAHBIN U rarIonaHbI Habopbl XpoMocoM. ["'oMoorudnHbie XpoMOCOMEI. [1010BbIE XPOMOCOMBI.

Jenenue xnetku — mMuto3. CTaguum MHUTO3a U INPOUCXOASIIME B HUX Ipouecchl. TUIbl MHUTO3a.
Kapnokunes n nuroknHes. bruosnornyeckoe 3Ha4eHUE MUTO3A.

Perynsuus mutornyeckoro nukiia KieTku. Ilporpammupyemast KieTouHas ruOesb — aromnros.

Knerounoe sipo, XpoMocOMBbl, (YHKIMOHAJIBbHAS TEeHOMHKA. Mexanusmol npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «Lugpposas xnemxa» — buoungopmamuieckue mooenu
DYHKYUOHUPOBAHUS KIEeMKU.

JemMoHcTpanuu:

Tabmunelr u  cxembl: <« Ku3HEHHBIA IMKI KIETKW», «Murto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJHK».

O6opyoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenaparbl: « MUTO3 B KJIETKaX KOpEIIKa JTyKay.

JlaboparopHas padoTa «3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax.

JlaboparopHas pabota «HabmtoneHue MHUTO3a B KJIETKaX KOHYMKa KOpeEIlKa JyKa (Ha TOTOBBIX
MUKpOTIpenaparax)y.

Tema 9. Crpoenue u pyHKIHU opraHu3MoB (17 1).

buonorudeckoe paznoobpasue opraHuzMoB. OJHOKJIETOUHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOUHBIE
OpPTraHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HENEATEIbHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu, apxew,
OJITHOKJIETOYHbIE TPUOBI, OHOKIJIETOYHBIE BOAOPOCIH, IpyTrHe MpoTUCThl. KoloHuanbHble OpraHu3MBl.

B3anMoCBA3p 4acTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl M CHCTEMBI OpPraHOB.
Opranusm kak eguHoe nenoe. ['omeocras.

Tkanu pacteHuid. TUNBI pPacTUTENbHBIX TKaHEW: oOpazoBaTesbHas, MOKPOBHAs, MPOBOJAILAS,
OCHOBHasA, MexaHuyeckass. OCOOEHHOCTH CTpOeHHus, (PYHKIMI W pacrmoioXeHus TKaHed B OpraHax
pacTeHun.

TKaHU JKMBOTHBIX M Ye€JOBEKa. THIMBI JKMBOTHBIX TKAHEW: DIMUTENUAJIbHAsA, COEAUHMUTEIbHA,
MblIlIeyHast, HepBHasg. OCOOEHHOCTH CTPOEHUS, PYHKIMIA M PAcIONOXKEHHs TKaHE! B OopraHax >KMUBOTHBIX
U YeJIoBeKa.

Opranbel. BereraTuBHbIE YW TEHEpATUBHbIE OpraHbl pacTeHui. Opranbl U CHCTEMBI OPraHOB
KUBOTHBIX U 4esoBeKa. DyHKIIMK OpraHoB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacteHuil. Ckenerbl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX



XKUBOTHBIX. HapyHbIll 1 BHYTpeHHMH ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS KOCTEH.

JIBi>keHue OpraHu3MoB. [IBM)KEHHE OJHOKJIETOYHBIX OPraHM3MOB. aMEOOHMIHOE, KT'yTHKOBOE,
pecHuYHOE. /[BU)KEHHE MHOTOKJIETOYHBIX PACTEHUW: TPOIMU3MbI U HACTUU. J[BUKEHHUE MHOIOKJIETOYHBIX
’KMBOTHBIX U YeJIOBEKa: MbllIeyHast cucrema. Peduiexc. CkeneTHbie MBIl U UX padoTa.

Iluranue opranusmoB. llorjomieHne BOIBI, YIVIEKHMCIONO Tra3a M MHUHEPAIbHBIX BELIECTB
pacteHussMH. [luTaHue XUBOTHBIX. BHYTpHUIOIOCTHOE M BHYTPUKIETOYHOE nuuieBapeHue. [lutanue
MMO3BOHOYHBIX KMBOTHBIX. OTHenbl NULIEBAPUTENBHOrO Tpakra. [lumeBapuTenbHble — KeEIE3bl.
[IumeBapuTenpHas cUCTEMa YEI0BEKa.

Heixanue opranusmoB. Jlpixanue pactenuil. Jlpixanue >XuBOTHBIX. [uddys3us ra3oB uepes
MOBEpXHOCTh KileTku. KoxkHOoe apixanue. JlpIxarenpHasi mOBepXHOCTh. JKabepHoe U JIErouyHoe JIbIXaHue.
JlbIxaHWe TO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLUOHHOE YCJIOKHEHUE CTPOECHUS JIETKUX
[I03BOHOYHBIX >KMBOTHBIX. JIpIXaTeiapHas CUCTEMa 4eaoBeKa. MeXaHu3M BEHTUIISLUHU JIETKUX y NTUL U
MJICKOUTAOIMUX. Perymnsius apixanus. [{pxaTenbHbie 00bEMBI.

TpancnopT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHHil. TpaHCHOPT BEIIECTB y
#KUBOTHBIX. KpoBeHocHast cuctema U €€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX UBOTHBIX M
yenoBeka. Cepiile, KPOBEHOCHBIE cCOCYIbl U KpoBb. Kpyru kpoBooOpaieHusi. OBOJIIOIUOHHBIE
YCIIOKHEHHUS CTPOEHHUS KPOBEHOCHOM CHCTEMbI II03BOHOYHBIX JKHBOTHBIX. Pabora cepama u eé
peryisnus.

Boinenenue y oprannsmoB. Beinenenue y pacrenuil. Beinenenue y x«uBoTHbIX. COKpaTUTENIbHbBIE
Bakyosu. Opransl BieneHus. OUIbTpaIus, CEKperusi 1 00paTHOE BCAChIBAaHUE KaK MEXaHU3MBI paOOTHI
OpraHoB BblzieieHHsI. CBsI3b MOJIOCTU TeJIa C KPOBEHOCHOM M BBIJEJIUTENBHON cucTeMaMu. Brinenenue y
MMO3BOHOYHBIX >KUBOTHBIX U uenoBeka. [louku. Ctpoenue u GpynkunonupoBanue Heppona. OdpazoBaHue
MOYH Y YeJIOBEKa.

3ammra y OpraHM3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepHil M LUCTHI
IIPOCTENIINX. 3alUTa y MHOTOKJIETOYHBIX pacTeHui. Kyrtukyna. CpencrBa macCUBHOW M XMMHUYECKOU
3anThl. OUTOHIMIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NpPOM3BOAHBIE. 3allUTa OpPraHu3Ma OT
6onesneil. UMMyHHast cuctema yenoBeka. KieTouHbli M TyMopaibHbIE UMMYHUTET. BpoxI€HHBIN U
NpUOOPEeTEHHBIN crienupuyeckuii UMMyHHUTET. Teopusi KiIOHalIbHO-celeKTUBHOrO uMMyHHTeTa (I1.
Opnux, ®.M. bepner, C. ToneraBa). BocnamuTenbHble OTBETHl OpraHu3MoB. Poib BpOXIEHHOTO
MMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

Pa3apakuMoCTh U peryiisilivs y OpraHu3MoB. PasgpakuMoOCTb y OJZHOKJIETOYHBIX OPTraHHU3MOB.
Takcucel. Pa3npaxuMocCTh U peryJisinus y pacTeHUuil. POCTOBbBIE BelECTBA U UX 3HAYCHUE.

HepBHas cucrema u pediaekTopHas peryisius y *KUBOTHBbIX. HepBHas cucrema u e€ OTAEbI.
OBOJIFOLIMOHHOE YCJIO)KHEHUE CTPOCHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTHENBI TOJOBHOTO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiektopHas n1yra. besycinoBHble U yCIOBHBIE PEQIIEKCHI.

I'ymopasibHas perysiius U SHIOKPUHHAS CHCTEMA )KMBOTHBIX U 4YesloBeKa. JKene3bl 3HIOKpUHHON
CUCTEMBbl U HX TOPMOHBI. JlelicTBHE TOpMOHOB. B3aMMOCBSI3b HEPBHOW M JHAOKPUHHOW CHCTEM.
I'unoranamo-runoguzapHas cucrema.

JlemoHCTpauu:

IToprper: N.II. I1aBnoB.

Tabmuubl u  cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCIH,
«bakrepun», «lIpocreimme», «Opranbl IBETKOBBIX pacTeHU», «CHUCTEMBI OpPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOoMbIX», «TkaHum pacreHui», «KOpHEBbIE CHCTEMBI»,
«Ctpoenue crebusa», «CTpoeHHe JIUCTOBOW IMIAaCTUHKN», «TkaHM >KUBOTHBIX», «CKeleT d4enoBeKay,
«IImmeBapurenpHas cucreMa», «KpoBeHocHas cucreMa», «JlpixarenpHas cucreMay, «HepsHas
cucreMa», «Koxkay, «MpleyHas cucrema», «BplaeiauTenpHas cucrteMay, «OHIOKPUHHAs CHCTEMay,



«Ctpoenne mbip, «UMmmynurer», «KumednononoctHeiey, «CxemMa NUTaHUS PacTCHUI,
«KpoBeHOCHBIE CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHE IIaHAPUNY,
«BHyTpeHHEE CTpoeHHE MOXKIeBOro uepBsi», «HepBHas cucrema peido», «HepBHas cucrema JSTYIIKHY,
«HepBHas cucrema mnpecmbikaromuxcs», «HepBHas cucrema nTuny, «HepBHas  cucrema
MJIEKOITUTAOIMNX», « HepBHas cuctema uenoBekay, «Peduexcy.

OOopynoBaHUE: CBETOBOM MHKPOCKOII, MHKPOMPENapaThl OJHOKJICTOYHBIX OPraHU3MOB,
MHKpOIpenapaTbl TKaHEW, pPaKOBUHBI MOJUIOCKOB, KOJUIEKIIMM HACEKOMBIX, HWIJIOKOXHUX, >KUBbIC
AK3EMIUISIPbI KOMHATHBIX PACTCHHH, TepOapuu pacTeHUN pasHBIX OTACIIOB, BIIAKHBIC IpErapaThl
JKHBOTHBIX, CKEJIETHl II03BOHOYHBIX, KOJJIEKIHNH O€CIO3BOHOYHBIX JKHBOTHBIX, CKEJIET 4YeJOBEKa,
o0opyjoBaHue JUIsl JAEMOHCTPAllMA TOYBEHHOTO ¥ BO3AYIIHOTO MHUTAHHS PACTEHUH, paCIICIUICHUS
Kpaxmajia U OenKoB moj JeicTBueM (HEpMEHTOB, OOOpYIOBaHHE I JEMOHCTPAIMU OMBITOB IO
W3MEPEHHIO JKMU3HCHHOM EMKOCTH JIETKHX, MEXAHU3Ma JbIXaTEJbHbIX JABMKECHHH, MOJEIU TOJIOBHOTO
MO3Ta Pa3InYHbIX )KUBOTHBIX.

JlaboparopHas paboTa «3yueHue TkaHel pacTeHun.

JlaboparopHas paboTa «/3yueHne TkaHel )KUBOTHBIX).

JlaboparopHas paboTa «3yueHrne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PasmHOXeHHE U pa3BUTHE OpraHu3mMoB (8 u).

@opMBbl pa3MHOXKEHHSI OpraHu3MOB: Oecrosoe (BKJIOuYas BEreTaTMBHOE) W TOJIOBOE. Buabl
0ecroJoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYJIIIINSA, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pa3muoxenue. IlonoBble kieTku, unu ramersl. Meito3. Craauu meiiosza. IloBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbici Meiio3a U 1oJ1oBoro mpoiecca. Meiios u ero
MECTO B KU3HEHHOM ILIMKJIE OPraHU3MOB.

[TpenzapoapimeBoe pasButue. I'ameroreHe3 y >kuBOTHbIX. [lomoBelie sxene3sl. OOpazoBaHHe U
pa3BUTHE NOJIOBBIX KJIEeTOK. CriepmaTorenes u ooreHe3. CTpoeHue MOJI0BbIX KIETOK.

OmnogoTBOopeHHe M 3MOpHUOHANIBHOE pa3BUTHE KUBOTHBIX. CnocoObl  OIJIOJOTBOPEHMUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJIOTHS — HayKa O pa3BUTUU
opranusmoB. Mopgoeenesz — 00Ha u3z enasuvix npooaem smopuonocuu. Konyenyus mopghocenos u mooenu
mopgozenesza. Craguun sSMOproOreHesa >KUBOTHBIX (Ha mpuMmepe iaryuku). podnenne. Tunsl qpo0iaeHus.
Hemepmunupoeannoe u nedepmunuposannoe opoonenue. bnacmyna, munwei Oracmyn. OcoOEHHOCTH
ApoOJeHNsT MJIEKONMUTAIOMUX. 3apo/IbIIeBbIe JIMCTKU (TacTpyJsaus). 3akjiaka OpraHoB M TKaHEH u3
3apOJIBIIIEBbIX JIMCTKOB. B3amMHOe BiMsSHME dYacTeil pa3BHUBaroLIerocs 3apojbliia (IMOpHOHAIbHAS
UHIYKIMS). 3aKiajka IUIaHa CTPOCHHS >KUBOTHOTO KaK Pe3yNbTaT HMEPApXUYECKHX B3aUMOJCHCTBHI
reHOB. BiusiHue Ha Y MOpHOHATBFHOE Pa3BUTHE PA3TUYHBIX (DAaKTOPOB OKPYIKAIOIIEH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTaomOpuonaneHeli nepuoj. IIpsMoe u HempsiMmoe pa3BUTHE.
Pa3Butne ¢ Meramopo30M y 6€Cro3BOHOUHBIX U MO3BOHOYHBIX JKMBOTHBIX. brosnornueckoe 3HaueHue
MPSIMOTO M HEMPSIMOTO Pa3BUTHSI, UX PAacHpOCTpaHEeHUE B Ipupoje. TUlbl pocTa >KUBOTHBIX. DaKTOpPbI
peryssiiui pocTa >KUBOTHBIX M dYenoBeka. CTaguM MOCTIMOPHMOHAIBHOTO DPA3BUTHUSA Y KHUBOTHBIX H
yenoBeka. [lepuoapl oHTOreHe3a yenoseka. CTapeHrne U cMepTh Kak OMOJIOrHYecKHe MPOLIECCH.

PasmHoxeHue u pasButue pacteHuid. I'ameroput u crnopodut. Meio3 B KU3HEHHOM IMKIIE
pacrenuii. OOpa3oBanue cnop B mpolecce Meioza. ['amerorene3 y pactenuid. OIUIOZOTBOpPEHHE H
pa3BUTHE PACTUTENIbHBIX OPraHW3MOB. J[BOMHOE OIJIOIOTBOPEHHE y IIBETKOBBIX pacTeHuil. O0pa3oBaHue
U pa3BUTHE CEMEHHU.

MexaHU3MBbl PEryJIsILIMA OHTOTEHE3a y PACTEHUH U KUBOTHBIX.

JleMoHCTpamuu:

[Hoprpetsr: C.I'. HaBamun, X. [lIneman.



Tabmuubl u cxembl: «BereratuBHoe pa3MHOXKeHHE», «THIBI OEcrosoro pa3MHOKEHH,
«Pa3MHOXEHHE XJITaMHUJAOMOHAbD», «Pa3sMHOXKEHHE O3BIIICHBD), «Pa3MHOXeHHE THUApPbD», «Meio3y,
«Xpomocombl», «['amerorenesy», «CTpoeHue SULEKIETKH W crepmaTo3onaa», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsamoe u Hemnpsmoe pasButHe», «Pa3BuTume Mailckoro xyka», «Pa3Buthe capaHum»,
«PazButne nArymku», «JIBoiiHOE OIUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «CTpOeHHE CEMSH
OJIHOJOJIBHBIX
U JBYJOJIbHBIX pacTeHuil», <« KU3HEHHBIM LMK MOPCKON KamycTbl», «JKM3HEHHBIA IUKI MXay,
«OKV3HEHHBIN IMKJT TAOPOTHUKAY, « KU3HEHHBIN IIUKJI COCHBDY.

OO6opyaoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaThl SUIEKICTOK M CIIEPMAaTO30UI0B, MOJIEIb
«IuKi pa3BUTHS JIATYIIKW.

JlabopaTtopHnast pabora «3yueHnre cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOMPEIapaTax».

[TpakTideckast pabota «BrIsBIeHUE MPU3HAKOB CXOJCTBA 3aPOIBIIICH MO3BOHOYHBIX KUBOTHBIXY.

JlabopaTtopHnast pabora «CTpoeHrue OpraHoB Pa3MHOKEHUS BBICIIIMX PACTCHUN.

Tema 11. I'eHeTHKa — HayKa O HACJICACTBCHHOCTH U U3MEHYMBOCTH OpraHu3MoB (2 9).

HcTtopusi cTaHOBIIEHUSI U Pa3BUTHS IeHETHKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Posib oreuecTBeHHBIX YU€HBIX B pa3Butuu reHetuku. Padotsl H.K. Konsioa, H.W. BaBuiosa,
A H. benosepckoro, I'.JI. Kapneuenko, FO.A. ®unmumaenko, H.B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHE TOHSTHS M CUMBOJIBI. [ OMOJIOTMUHBIE XPOMOCOMBI, aJlICJIbHBIC T€HBI,
aJbTEPHATUBHBIE PU3HAKHU, IOMUHAHTHBIN U PELIECCUBHBIN MTPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS
MUHUA, THOpUnbl, TeHOTUN, ¢eHoTun. OCHOBHBIE METOAbl TE€HETUKHU: THOPUI0IOTHYECKUH,
LUTOJOTUYECKUN, MOJIEKYJIIPHO-TEHETUUECKUH.

JlemoHcTpauu:

[Toptpersr: I'. Mennens, I'. ne ®puz, T. Mopran, H.K. Komnsnos, H.M. Basunos, A.H.
benozepckuii, I'./]. Kapneuenko, F0.A. @ununuenko, H.B. Tumodees-PecoBckuii.

Tabmuipl U cxembl: «MeTobl TeHETHKNY», « CXeMBI CKPEITUBAHUS.

JlabopaTtopHast pabota «Ipo3oduiia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN.

Tema 12. 3akonomepHOoCcTH HacneacTBenHocTH (10 u).

Monorubpunnoe ckpenmbanue. IlepBblii 3akoH MeHaens — 3aKOH eJUHOOOpa3us THOPUI0B
nepBoro nokoseHus. [IpaBwio nomuHupoBaHus. BTopoll 3akoH MeHzaens — 3aKOH paclUENICHHUsS
IpU3HAKOB. [{UToN0OrnUYeckne OCHOBBI MOHOTMOPUIHOTO CKPELIMBaHUs. | UIIOTe3a YUCTOTHI TaMeT.

AHanmusupyrolee ckpemuBaHue. IIpomexyTouHblli XapakTep HaciaenoBaHus. Pacumieruienue
MIPU3HAKOB IIPH HEMOJHOM JIOMUHUPOBAHUMU.

Jurubpunnoe ckpeuuBanue. TpeTtuil 3akoH MeHnenss — 3aKOH HE3aBHUCHMOIO HacCJeOBaHUS
npu3HakoB. LluTonoruueckre OCHOBBI TUTMOPUAHOTO CKPEIIUBAHHUS.

CueruienHoe HacienoBanue nmpuszHakoB. Paboter T. Moprana. CrierieHHOe HacleJoBaHUE TeHOB,
HapylLIeHHE CLUEIUICHUS MeX 1y TeHaMu. XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIH MEXaHU3M ONPENENIEHUs I0jla. AyYTOCOMBI U TIOJOBBIE
XpoMOcOMBI. ['OMOraMeTHbIl U rereporaMeTHblil Moil. ['eHeTnueckas CTPYKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKoB, CLETUIEHHBIX C MOJIOM.

I'enHotun kak wnenocTtHas cucrema. llnelioTponust — MHOXECTBEHHOE JEWCTBHE IEHa.
MHOX€eCTBEHHBI alIenu3M. B3auMoaencTBue HeayuieNbHbIX TeHOB. KoMIuieMeHTapHOCTh. JmNuCTas.
[Tonumepust.

['eHeTyecKuil KOHTPOJIb PA3BUTUSI PACTCHHI, )KUBOTHBIX M YEJIOBEKA, a TaKkKe (PU3NOIOTHUECKUX
MPOLIECCOB, TOBENEHUS M KOTHUTUBHBIX (yHKUMNA. ['eHeTHMueckne MeXaHU3Mbl CHMOHOTreHe3a,
MEXaHHU3MBbI B3aUMOJICUCTBUS «XO35SUH — Mapa3uT» U «XO35UH — MUKpoOHMom». ['eHeTHuecKkrue acreKThl



KOHTPOJISI U U3MEHEHUS HACJIEICTBEHHOM NH(OPMALIUY B TOKOJIICHUSAX KJIETOK M OPTaHU3MOB.

JleMoHCTpauu:

IToprpetsr: I'. Mennens, T. Mopran.

Tabmuublt u cxemsl: «llepBeiii ¥ BTOpoil 3akoHB Mengens», «Tperuit 3akoH Menpaemnsy,
«AHanusupymouiee ckpemmBaHue», «Hemnomnoe pomuHupoBaHue», «ClEIIEeHHOE HacledOBaHUE
MPU3HAKOB y Jnpo3oduibly, «leHernka mona», «Kapuotum uyenoBeka», «Kapuotum mapozoduuiby,
«Kapuotun ntunpe», « MHOKECTBEHHBIN aJlJieu3m», « BzaumoaencTBiue reHoBY.

OOopyaoBaHue: MoOJAETb JUIsl JIEMOHCTpAIlMM 3aKOHOB €auHOOOpaszus THOPHIOB IEPBOTO
MOKOJICHUSI M paCIICIUICHUs TPU3HAKOB, MOJENb JJi1 JEMOHCTpPAallMM 3aKOHAa HE3aBUCHUMOIO
HAacJEeJOBaHUS MPU3HAKOB, MOJEIb JJIs JIEMOHCTPALMM CUEIJICHHOTO HACJIeIOBaHUS IPHU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoIpenapar: «J{po3odumnay.

[TpakTudeckas pabora «M3ydueHue pe3yIbTaTOB MOHOTUOPHTHOTO CKPEITUBAHUS Y JPO30DUITBI.

[TpakTideckas pabota «M3ydueHue pe3yIbTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI».

Tema 13. 3akoHoMepHOCTH H3MeHYHBOCTH (6 ).

BsaumopeiictBue reHorumna u cpeasl npu popmupoBanuu ¢enorumna. M3MeHUHMBOCTh IPU3HAKOB.
KauecTBeHHbIE M KOJIMYECTBEHHbIE MPU3HAKKM. BHIbI HW3MEHUMBOCTU: HEHACIEJACTBEHHAs W
HaCJIEICTBEHHAsI.

MoudukaonHass HM3MEHYMBOCTh. Pomb cpeasl B (OpMUPOBAHMHM — MOIU(UKAIMOHHON
u3MeHuuBoctd. Hopma peakuumu npusHaka. BapuanuoHHbli psini U BapuanuoHHas kKpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYMBOCTH.

'enotunuueckass  u3MeHUYMBOCTh.  (CBOWCTBA  TI€HOTUIIMYECKOW  M3MEHUYMBOCTU.  Buabl
TeHOTUITMYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHaTuBHass H3MEHUMBOCTh. Meio3 M MOJOBOH Mpolecc — OCHOBa KOMOMHATHBHOW
M3MEHYMBOCTU. Pojb KOMOMHATMBHOW H3MEHYMBOCTU B CO3/IaHMM TEHETHYECKOTO pazHooOpasusi B
npenenax oJHOTO BUAA.

MyTtannoHHas U3MEHUNBOCTb. BUJIbI MyTaluii: T€HHbIE, XPOMOCOMHbIE, FTeHOMHbIE. CTIOHTaHHbIE
U MHIYLUPOBAaHHbIE MyTalluu. SlnepHble M LUTOIIa3MaThyeckue mMyTtanuu. CoMaTH4YeCKHe U TOJOBbIE
MyTauuu. IIpuyvHBI BO3HHMKHOBEHHMS MyTauuid. MyTareHsl M HMX BIHSHUE Ha OPTraHU3MBI.
3aKOHOMEPHOCTH MYTallMOHHOI'O IIpoliecca. 3aKOH TOMOJIOTMYECKHX PSOB B HAaCJIEICTBEHHOHN
n3MenunBocty (H.U. BaBuiioB). BHesnepHas ”3MEHUYMBOCTD U HACIIEICTBEHHOCTbD.

Onucenemuxa U 9NUSEHOMUKA, POJb  ONUSEHEMUYECKUX Hakmopoe 6 HAC1e008aHuu U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKO8 V OP2AHUZMOS.

JemMoHcTpanuu:

IToprpertsr: I'. ne ®pus, B. Moranucen, H.M. BaBuios.

Tabmuer u  cxembl: «Bunel  u3menunBocTH», «MoauduUKaMOHHAs  W3MEHYHBOCTDHY,
«KomOmHaTUBHAsE W3MEHYMBOCTHY, «Meio3», «OmnomoTBopenne», «leHeTnyeckue 3a00eBaHUSA
yenoBeka», «Buasl MyTamuii».

Ob6opynoBaHue: KHUBbIE U repOapHBIE SK3EMIUIAPbl KOMHATHBIX PACTEHUM, pUCYHKH ((oTorpadun)
KUBOTHBIX C PA3JINYHBIMU BUJAMHU U3MEHUYUBOCTH.

JlaGopatopHas pabora «VcciaenoBaHue 3aKOHOMEPHOCTEH MOAM(UKAIMOHHOW HM3MEHYMBOCTH.
ITocTpoeHne BapuallMOHHOTO psi/ia U BAPUALMOHHON KPUBOW».

[TpakTuueckas padota « MyTarnuu y n1po30¢uisl (Ha TOTOBBIX MHKPOIIpEiapaTax ).

Tema 14. I'enetuka uenoseka (3 9).
Kapuotun yenoBeka. MexayHapoaHas mporpaMMa KMCCIE€IOBaHUS T€HOMa 4esioBeKa. MeToJbl
HU3YUYCHUSA T'CHCTHUKU 4YCJIOBCKA: FCHG&HOFHHGCKHﬁ, 6HH3H€HOBBII>1, HHTOFGHCTHHGCKHﬁ, MOMyJIIMUOHHO-



CTATUCTUYECKUU, MOJIEKYJIsipHO-TeHeTnYecKuil. COBpeMEHHOE OMpe/Ie/ieHUe TeHOTHUIIA: MTOJHOT€HOMHOE
CEKBCHHPOBaHWE, TEHOTHUIMPOBaHHE, B TOM uwncie ¢ nomowbro [II[P-ananu3a. HacnencrBeHHbie
3a00/ieBaHUsl dYellOBEKa. |'€HHbIE W XPOMOCOMHBIC OOJE€3HU dYejoBeKa. bBoJje3Hu ¢ HacIeICTBEHHOMN
MPEAPACIIONOKEHHOCTRI0. 3HAUYEHHUE MEAMIIMHCKOM TE€HETUKHM B MPEJOTBPAIICHUH U JICYCHUH
TeHETUYECKUX 3a00JieBaHUM YelloBeKa. MeauKo-reHeTHUeCKOe KOHCYJIbTUpoBaHue. CTBOJIOBBIE KIETKH.
[loHsiTHE «TrEeHETUYECKOro TIpy3a». DTUYECKUE AacleKThl HCCIEAOBAaHUNW B 00JacTU PENaKTUPOBAHMS
Ir€HOMAa M CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOpbl TMOBBIIICHHOW UYYBCTBUTEIBHOCTH 4YellOBEeKa K (U3MYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpyXKaroumed cpenpl. ['eHeTndeckas ImpeapacrosokEeHHOCTh YeIOBEKa K
MATOJIOTUSIM.

JleMoHCTpauu:

Tabmuner u  cxemsl: «KapuoTum dYemoBeka», «MeToabl H3yYeHHUS TEHETHKU YEIOBEKay,
«"eneTnueckue 3a00JI€BaHUS YEITOBEKAY.

[TpakTuueckas pabota «CocTaBiaeHHE U aHAINU3 POIOCIOBHOM.

Tema 15. Cenexuus opranusmos (4 u).

JomecTukauus u cenekuus. 3apoKIeHue celekuuu u gomectukanuu. Yuenne H.M. BaBunosa o
[lenTpax MpoMCXO0XKJIEeHUSI 1 MHOI000pa3us KyJIbTYpPHBIX pacTeHHil. Ponb ceinekuuu B CO3/1aHUU COPTOB
pacTeHuii 1 mopoJl )KUBOTHBIX. CopT, MOopo/a, MTAMM. 3aKOH F'OMOJIOTMYECKUX PSA0B B HACJIECTBEHHON
n3menuuBocty H.W. BaBuiosa, ero 3naueHue Juist CEJIeKIUOHHON pabOThI.

Metoap! ceneKInOHHON padoThl. MICKyCCTBEHHBINH OTOOP: MacCOBBIA M MHIUBUAYAIBHBIA. DTaIIbl
KOMOMHAIIMOHHOM cenekuuu. McnpiTanue mnpou3BoAuTeneii mo moToMcTBy. OTOOp MO TEHOTUIY C
MTOMOIIBIO OIIEHKH (PEHOTHIIA TOTOMCTBA U OTOOP MO FeHOTUITY ¢ ToMoIIbio ananuza JIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJl CENeKIIMOHHOW paboThl. PaanalniMoHHBIH U XUMHUYECKUIN
MyTareHe3 Kak HCTOYHUK MyTalMd y KyJbTypHBIX (hopM opraHu3moB. lcnosib3oBaHHE T€HOMHOIO
penakTHpoBaHus U MeTooB pekomMOMHaHTHBIX JIHK nmst momydenus ucxomHoro marepuana ams
CEJICKIUN.

[Torydyenue nonuruionaoB. BHyTpuBHIoBas rubpuauzanus. bBaM3kopoicTBEHHOE CKpellMBaHUE,
nin uHOpuauHr. HepoacTBeHHOe ckpelluMBaHue, WU ayTOpuaAMHT. ['eTepo3uc U €ro NpUYHHBL
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanéHHas rubpuamszauus. IIpeogonenue Oecrutonus
MEXXBHUJOBBIX THOPUIOB. JIOCTHKEHHUS CENEKIIMU PACTEHUI U KUBOTHBIX. «3e1éHasn peonioyusy.

CoxpaHeHue U U3y4eHHE TE€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHMM M UX AUKUX POAUYEH
JUIS CO3JIaHUsI HOBBIX COPTOB U TMOPHUIOB CENbCKOXO3AHCTBEHHBIX KYJbTYp. M3yuenue, coxpamnenue u
ynpasienue 2eHemuyecKUMU pecypcami CelbCKOXO03AUCMBEHHbIX U NPOMbBICIO0BbIX HCUBOMHBIX 8 UYEJsiX
VAVUULEHUST CYUWeCMBYIOWUX U CO30AHUsSL HOBBIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCle ¢ NPUMEeHeHUeM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCIe008AHUL, NePed08blX Udell U NePCneKMUEHbIX MEXHOI02UM.

JleMoHCTpamuu:

IToptpersr: H.W. BaBunos, 1.B. Muuypus, I'./]. Kapneuenko, I1.I1. JIykpauenko, b.JI. Actaypos,
H. bopnoyr, JI.K. benses.

Tabmuubl 1 cxembl: «LIeHTpBI TPOUCXOXKIACHUS U MHOT00Opa3usi KyJIbTypHBIX PaCTCHUN», «3aKOH
TOMOJIOTMYECKUX PSAJIOB B HACJIEJICTBEHHOM W3MeHUMBOCTH», «Metoasl cenekuum», «OtnanéHHas
rudpuau3anms», «MyTtareHes».

JlaboparopHas pabota «VI3yueHue COpPTOB KyJbTYPHBIX pPACTEHUH M TMOPOJA JOMAIIHHX
AKUBOTHBIX).

JlaGopaTtopHas pabota «/3yueHne MEeToI0B CEIEKIIMH PACTCHUIN.

[Tpaktuueckas padota «IIpuBuBKa pacTeHUI».

Okckypeuss «OCHOBHBIE METOABI M JIOCTHIKECHUS CEJIEKIMH pPACTCHWH M IKUBOTHBIX (HA



CENIEKIIMOHHYIO CTAaHIIMIO, MJIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIM yYacTOK, B TEIUTMYHOE XO3SHCTBO,
B JIa0OPaTOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IICHTPA)».

Tema 16. buotexHonorust u cunTeTHYecKast onojorus (4 ).

OOBbeKThl, HCHOJb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHbIE M TKAaHEBBbIE KYJbTYpBHI,
MUKpPOOPTaHU3MbI, MX XapaKTepUCTUKA. TpaaullMoHHas OMOTEXHOJOTHs: XjeOomedeHue, MOoTydeHHE
KHCJIIOMOJIOYHBIX MIPOJIYKTOB, BUHOJIEIIHE. MukpoOuonoruueckuit CUHTE3. OOBeKThI
MUKpOOHOIOrnuecKux TexHonoruii. [lponzBoacTso 6enka, aMUHOKUCIOT U BUTAMUHOB.

Co3aHue TEXHOJIOTMM M MHCTPYMEHTOB LEJIEHANPABICHHOIO W3MEHEHUS U KOHCTPYHMPOBAHUS
IF€HOMOB C LEJNbI0 MOJIYYEHHS] OPraHU3MOB M MX KOMIIOHEHTOB, COJAEp)KALUX HE BCTPEYAIOLINECS B
npupoje OMOCHHTETUYECKUE ITYTH.

Kierounas wuHkeHepus. Meroabl KyJIbTYphl KIETOK M TKAaHEW PpACTEHHMH M IKUBOTHBIX.
Kpunobanku. ComaTrueckasi THOpUAM3aNMs U COMaTHYEeCKU sMOprorenes. Vcnonp3oBanue raruionioB B
CeNIeKUMU pacTeHuu. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHANbHBIX U
NOJIUKIIOHANbHBIX aumumen 8 meouyuHe. VICKyCCTBEHHOE OIJIOIOTBOpEHHE. PEKOHCTPYKIMS SHIIEKIETOK
U KJIOHUPOBAaHHE >KUBOTHBIX. MeETON TpaHCIUIAHTAIlMM SAEp KIETOK. Texnonocuu 0300posieHus,
KVIbMUBUPOBAHUSL U MUKPOKIOHAILHO20 PA3ZMHONCEHUS CElbCKOXO3AUCMBEHHBIX KYIbIYD.

XpOMOCOMHAsi M T€HHas HWH)KEHepus. LICKyCCTBEHHBI CHHTE3 TI€Ha W KOHCTPYHpPOBaHHUE
pexomOunantHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TEPCICKTHBBI
XPOMOCOMHOMW U T€HHON MH)KEHEPHUH. DKOJOTUYECKUE U STUUECKHE TPOOIEMbl T€HHON UHKEHEPUU.

Menumackue OmotexHonorun. [loctreHomHas 1wmdpoBas wenuiuHa. [II[P-amarHoctuka.
MeTabonoOMHBINM aHaNU3, TEHOLIGHTPUUECKUN aHaIu3 MpPOTeoMa YeNOBEeKa ISl OLIEHKH COCTOSIHHS €ro
30poBbs. Vcmonb3oBaHHE CTBOJIOBBIX KIETOK. TaprerHas Ttepanusi paka. 3D-OuommkeHepus ist
pa3paboTku (yHIAMEHTAJIBHBIX OCHOB MEIUIIMHCKMX TEXHOJOTUM, CO3JaHUs KOMIUIEKCHBIX TKaHeH
COYETaHUEM TEXHOJIOTUH TPEXMEpPHOro OHONMPUHTUHTAa U ckapQoiauHra i pelleHus 3a7ay
MEPCOHATU3UPOBAHHON MEIUIMHBI.

Coznanue BEKTOPHBIX BaKIUMH C IeJbl0 o0ecrnedyeHus KOMOMHMPOBAHHOW 3aIllMTHI  OT
Bo3Oynutener OPBU, ycraHoBieHHe MONEKYJISpHBIX MexaHu3MoB (yHkunoHnupoBanuss PHK-
CoJIeprKalllX BUPYCOB, BHI3BIBAIOIINX 0CO00 ONacHbIE 3a00JI€BaHUS YETIOBEKA U )KUBOTHBIX.

JemMoHcTpanuu:

Tabmuubl u cxembl: «lcrnonb3oBaHHE MHKPOOPTaHU3MOB B IPOMBIIIIEHHOM HPOHU3BOJICTBEY,
«Knerounas nnxenepus», «l'eHHas HHKEHEPUA».

JlaboparopHas paboTa «M3yueHrne 00beKTOB OMOTEXHOIOTHI.

[Tpaktnyeckas pabdora «IlomyueHre MOTOYHOKHUCIBIX TPOAYKTOBY.

Okckypeusi «buorexHonoruss — BakHeHIIash MPOU3BOAUTENIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

Cooeporcanue ooyuenus 6 11 knacce.

102 4, u3 Hux 8 u — pe3epBHOE BpeMs

Tema 1. 3apoxieHHE U Pa3BUTHE 3BOIOIIMOHHBIX NIPECTaBICHUN B Onosoruu (4 ).

OpomrormonHas Teopus Y. JlapBuna. [IpenmnochbUikd BO3SHUKHOBEHHs JapBUHM3MA. JKU3Hb U
HayyHas nesrtenbHocTh Y. J[apBuHa.

JBrokymue cuiabl dBotonuyd BHIOB 1o Y. JlapBuHY (BBICOKas WHTECHCHBHOCTH Pa3MHOMKEHUS
OpPraHHW3MOB, HACIICJICTBEHHAas W3MEHYMBOCTH, Oopb0a 3a CYIICCTBOBAHWE, ©CTECTBCHHBIA W
HCKYCCTBEHHBIH OTOOD).

Odopmnenune cunTeTndyeckoil Teopun sBomonuu (CTD). HeiTpanbHas Teopus HBOJIOIHUU.
CoBpeMeHHass JBOJIOLNMOHHAS OWOJOTHS. 3HA4YCHHWE OJBOJIONMOHHOW Teopuu B (HOPMHPOBAHHH



€CTECTBEHHO-HAYyUYHON KapTUHBI MUPA.

JleMoHCTpauu:

[Toptpetsl: Apucrorens, K. Jlunneit, XK.b. Jlamapk, 2.2K. Cent-Unep, XK. Kioswe, U. [lapBuH,
C.C. Yerepukon, U.U. [lImaneraysen, x. Xonaein, [I.K. benses.

Tabmuupl u cxembl: «CucreMa xuBo npupoabl (o K. JIuanero)», «JlecTHUIA KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanu3m (GpopMupoBaHuUs MPUCIIOCOOIECHUN Y paCTEHUHN U )KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmpyta mytemectsuss Y. Jlapsunay, «Haxoaxku Y. [lapBunan, «Dopmbl 60psOBI 3a
cymectBoBanue», «llopoasl romyOeit», «MHorooOpasue KylnbTypHbIX (opm KamycTe», «llopossl
JOMalTHUX KXUBOTHBIX», «CxeMa oOpa3oBaHus HOBbIX BUIOB (o Y. JlapBuHy)», «CxeMa COOTHOILIECHUS
JBIDKYIIMX CHJT BOJIIOLUNY, « OCHOBHBIE MOJOKEHUSI CAHTETUYECKON TEOPUU IBOJIIOIIUNY.

Tema 2. Mukpo3Bosttonus U €€ pe3ynbrathl (14 ).

[Tomynsamust Kak dSJIeMeHTapHas eauHuna HBodronud. CoBpeMEHHbIE METOAbl  OLEHKH
TEHETUYECKOro pPa3HooOpa3usi W CTPYKTyphl nomyisuuil. M3meHenue reHooHIa MNOMyJSIIUU Kak
3JIEMEHTApHOE 3BOJIIOLIMOHHOE BJICHHE. 3aKOH reHeTndyeckoro pasHosecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble  (GakTOpbl  (IBMXKYIIME  CHJIbI)  SBOJIIOLMU.  MyTalMOHHBIA  Ipoliecc.
KomOunaTtuBHass n3MeH4YMBOCTb. J[lpeiid reHOB — cilydailiHble HEHAIlpaBJICHHbIE H3MEHEHUS 4YacTOT
amened B monyismusax. Oddext ocHoBarens. Igpgexm Oymouiniounoco eopaviuka. Crudicenue
2eHemU4ecKo20 pazHoodpasus; npuuunsl u ciedcmeus. Ilpossnenue sgppexma Opetigha 2enos 8 bonbUIUX
u manvix nonyaayuax. Murpanuu. M3omsuus nomynsuuil: reorpaduueckas (IpOCTpaHCTBEHHAas),
Omosorudeckast (permpoyKTHBHAS).

EcrectBenHblif 0T00p — Hampabistomuid ¢akrop sBomonuud. @opMbel ecTecTBEHHOro oTdopa:
JBIDKYIIUH, CTaOMIM3UPYIOLIMH, pa3pbiBatoluii (1u3pynTuBHbI). [lonoBoit or6op. Bo3HukHOBEHUE U
HBOJIIOIUS COLIMATIBHOTO MOBEACHUS )KUBOTHBIX.

[TpucnocoO0aeHHOCTh  OPraHW3MOB  Kak  pe3yjbTaT  MHUKPOAIBOJIONMH. Bo3HUMKHOBEHHE
npucrnocoOIeHnit y opranusMoB. ApoMopdossl u uavoagantauuu. [Ipumepsl npucnocobieHuit y
OpPTaHU3MOB: MOp(OJIOTHYECKHE, bu3noIOrNUEcKue, OMOXUMHUYECKHE, MIOBEJICHYECKHE.
OTHOCHTENIBHOCTD MPHUCIIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuun u cTpykTypa. BupooOpazoBaHue Kak pe3yiabTaT MUKpPOIBOMONWHU. V3omsmus
— KIo4eBod (akrop BHI00OpazoBaHusA. IlyTm M cmocoObl BHI000pa3oBaHMA: aJIONATPUUECKOE
(reorpaduueckoe),  cUMMAaTpUYeCKoe  (IKOJOTHYECKOE),  «MTHOBEHHOE»  (MOMUIUIOMAM3AIINS,
ruOpuau3anys). JmurenbHOCTh HBOTIOIMOHHBIX ITPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Posnp 3BONIOLIMOHHOM OHOIOTHH B pa3pa0oTKe Hay4HBIX METOJIOB COXpaHEHUs OHopazHooOpa3usl.
MUKPOIBOJIOIHS ¥ KOABOJIOIHS MMapa3UTOB U MX X03s5ieB. MexaHu3Mbl (JOPMHUPOBAHUST YCTOHYNBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JleMoHCTpamuu:

IToptpetsr: C.C. YerBepukos, J. Maiip.

Tabmuubl u cxembl: «MyTallMOHHAass WM3MEHYMBOCTH», «llomynsnmoHHas CTPYKTypa BHIaY,
«Cxema mposiBIeHUs 3akoHa Xapau—BaitnOepray, «/IBmxkyiiue Cuibl 3BOJIOLUN», «DKOJIOTHYECKass
M30JIALUS TOMYJIALUi ceBaHCKoOM (openny», «['eorpaduueckas M30yALUs JTUCTBEHHHUIIBI CHOUPCKON U
JMCTBEHHUIIBI JaypcKoi», «llonmyasiuoHHbIE BOJIHBI YUCIEHHOCTH XHWIIIHUKOB M JKepTB», «Cxema
JNEHCTBUSL €CTECTBEHHOro oToopa», «Dopmbl OoppOBI 3a cymiecTBoBaHUE», «MHIycTpuaNbHbIN
MEJIaHU3MY, «Kusbie HCKOTIaEMBIC), «ITokpoBUTENECTBEHHAS OKpacka KUBOTHBIXY,
«[Ipenynpexnaromas okpacka >XKUBOTHbIX», «Dusnonormdeckue amantauumny», «llpucnocobneHHOCTH
OpPraHu3MOB U €€ OTHOCUTENbHOCTbY», «Kputepuu Buna», «Buabl-nBoiiHukm», «CTpyKTypa BuAa B
npupose», «CrocoOsl BumooOpazoBaHus», «leorpapuueckoe BuaooOpa3oBaHuEe TpEX BUIOB



TaHABIIICH», « DKOIOTHYECKOe BUI000pa30BaHne BUIOB CHHHUID, «[lomummonasr pactenunii», «KamycTHo-
pEeACUHBIA THOPUIY.

OO6opynoBanue: repOapuu pacTeHH, KOJUICKLIMHU HACEKOMBIX, Yydella NTUIl U 3BEper ¢
pUMepaMu Pa3InIHBIX MPHUCIIOCOOTICHMIA, dydelia MTULl U 3Bepell pa3HBIX BUIOB, TepOapuu pacTeHUI
ONMM3KUX BHUJIOB, 00PAa30BaBIIMXCS PA3IMYHBIMH CITIOCOOAMHU.

JlabopatopHas paboTa «BbIsIBIIEHHE N3MEHYHBOCTH y 0COOCH OJTHOTO BUIA.

JlaboparopHas padota «IIpucnocoOieHns: OpraHu3MOB U MX OTHOCUTEIIbHAS 11€7IeCO00Pa3HOCThY.

JlabopatopHas pabota «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. MakposBosttonus u €€ pe3yibrathl (6 ).

Metonpl u3ydeHHMs MakpolBoJrouuu. llameoHTosornueckre METOAbl M3YYEHHs HBOJIIOLUU.
ITepexonnbie GOpMbI U GUITOTEHETHYECKHUE PSI/IbI OPTaHU3MOB.

Buoreorpadpuyeckne meToasl u3yueHus sBomtonuu. CpaBHeHue (Iopsl U (GayHbl MaTEpPUKOB U
octpoBoB. buoreorpapuueckue obnactu 3emnu. Buibl-3HIEMUKY U PETUKTHI.

OMOpHOJIOTHYECKUE U CPAaBHUTEIBbHO-MOP(OJIOrMUECKUE METOAbl HU3YyUeHHs]  3BOJIOLMU.
I'eHeTnueckue MeEXaHU3Mbl 3BOJIOLMM OHTOI€HE3a U IOSBIECHUS 3BOJIIOLMOHHBIX  HOBIIECTB.
I'omosnoruyHble W aHAJOTWYHbIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3Mbl. MoOJEKyJISpHO-
IreHETUYECKUE, OMOXMMUUECKHE U MAaTEMaTUUYECKUE METObl U3yUEHUS SBOJIIOIMH. | OMOJIOTHYHBIE T'€HBI.
CoBpeMeHHbIE METO/Ibl IOCTPOEHHUS (PUITOTEHETUUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MyTal[i{ U 3BOJIIOIHSI TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TIpaBwWiia) 3BONIONUU. [lpunyun cmenvt @ynxyuu. HeoOpaTtuMocTh
3BOJIIOLMM. AfanTuBHas paauanys. HepaBHOMEpHOCTh TEMIIOB YBOJIOLUH.

JlemoHcTpauu:

IToprpersr: K.M. bap, A.O. Kosanesckuii, . Mromiep, O. ['exkens.

Tabmuubl u cxembl: «@DUIOTeHETHYECKUH Pl JOMIAIN», «ApPXEONTEpHKC», «3Bepo3yOble
amepb», «Creronedansy, «Punnodure», «CemMeHHblE NanoOpoTHUKW», «buoreorpaduyeckue 30HBI
3emnn», «/lpeiid koHTHMHEHTOB», «Penuktb», «HavanpHble cTaauu 5SMOPHOHATIBHOIO PA3BUTHS
MTO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMYHBIE M aHAJIOTMYHbIE OpraHbl», «PyIuMeHTB», «ATaBU3MBDY,
«XpoMocOoMHbIE Ha0Ophl 4YenoBeKa M IIMMIaH3e», «[JaBHble HampaBiieHus 3BoJOLUNY, «OO0mue
3aKOHOMEPHOCTH 3BOJIIOLUNY.

Ob6opynoBaHue: KOJUIEKIIMH, repOapuu, MYJSDKH MCKONMAeMbIX OCTaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTHYHBIX, @HAJIOTUYHBIX, Py IMMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKLIUU HACEKOMBIX.

Tema 4. ITpoucxoxaeHne U pa3BUTHE KU3HU Ha 3emie (15 u).

HayuHble TunoTe3sl IpOUCXOXKIECHUS KU3HU Ha 3emiie. AGuoreHe3 W nmaHcnepMus. JloHaydHbie
MIPEJICTAaBICHUSI O 3apOXKJIEHUU KU3HU (KpeannoHu3M). ['unore3a mocTOsTHHOTO caMO3apoKIEHUS KU3HU
n e€ omnposepxkeHue onbitamu @. Penu, JI. Cnammanunanm, JI. Ilactepa. Ilpomcxoxknenue xu3HM U
acTpOOHOJIOTHSI.

OcHOBHBIE H3Tambl HeEOpraHuueckoi osBomtonuu. IlnanerapHas (Teojoruyeckasi) 3BOJIOLUS.
XuMmu4deckasi HBOJIONMSA. AOHOTCHHBI CHHTE3 OpPraHMYECKUX BellecTB M3 Heopranmdeckux. Omeir C.
Munepa u I'. FOpu. O6pa3oBanue nonumepos u3 MmonomepoB. Koanepsarnas runotesa A.M. Onapuna,
TUIOTe3a MepBUYHOrO OynboHa JIk. XonaeiHa, renernueckas runoresa . Ménnepa. Pubosumsr (T. Uek)
u runote3a «mupa PHK» V. I'unbepra. ®opMupoBanre MeMOpaH 1 BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnn 1 MeTopl €€ n3ydeHus. MckomaeMple opraHndeckre OCTaTKu. ['eoXpoHoIorus u
e€ Meronbl. OTHOCUTENbHAS U A0CONIOTHAsI TEOXPOHOJIOTHA. ['e0XpoHOIOrnyecKas IKaia: 30HBI, 3PBI,
MIEPUOJIBI, STIOXHU.

Hauanpuble 53Tambl opranudecko sBosronuu. IlosBieHue M SBOMIOLMS IEPBBIX KIETOK.



OBomonusi Merabonu3ma. BosHuKHOBeHHE MepBbIX dKocucTeM. CoBpeMEeHHbIE MHUKPOOHbIE OMOMIEHKU
KaK aHaJIOT NepBbIX Ha 3emyie coobmiecTB. CTpomMaTonuThl. [IpokaproThl M HYKapHOTHI.

[Ipoucxoxaenne 3ykapuoT (CuUMOMOTeHe3). BOJIOLIMOHHOE IPOUCXOXKJIEHUE BUPYCOB.
[IponcxoxaeHne MHOTOKJIETOUYHBIX OpPraHU3MOB. BO3HHMKHOBEHME OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHoBHBIE ATanbl 3BOJIIONHMM BBICHINX pacTeHuil. OcCHOBHBIE apoMopdo3bl pacTeHuil. Buixon
pacteHuil Ha cyury. IlosiBneHue crnopoBbIX pacTeHHH M 3aBOeBaHHWE MMM cymu. CeMEeHHbIE PacTeHUS.
[IpoucxoxaeHne BETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl SBOJIOIUH XKUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl )KUBOTHBIX. Benackas
¢dayna. KemOpuiickuii B3pbIB — OSIBJICHUE COBPEMEHHBIX TUTIOB. [IepBbie XOpI0BbIe )KUBOTHBIC. JKU3HD B
Boje. OBOJIOUUS TO3BOHOYHBIX. [Ipomcxoknenne ampubuit u  pentwnuil. [Ipoucxoxaenue
MJIEKONUTAOMMX W nrull. llpuHmmn kmodyeBoro apomopdosza. OcBoeHne O€CrO3BOHOYHBIMU U
II03BOHOYHBIMU KUBOTHBIMH CYIIH.

Pa3Butue xu3HM Ha 3emiie MO 3paM U MEpUoJaM: apxeil, IpoTepo30il, Maieo30i, ME3030H,
KaifHO30i. OOmas XapakTepuCTHKa KIMMaTa M TIeoJIOTMYecKuX ImpoueccoB. [losBneHre W paciBeT
XapaKkTepHBIX OPraHU3MOB. YTIe00pa30BaHKE: €ro YCIOBUS U BIUSHUE HA Ta30BbIi COCTaB aTMOC(hEpH.

MaccoBble BBIMUpPAHHUS — 3KOJIOTMUECKUE KPU3UCHI MPONULIOro. [[pUuunHbl U cieacTBUS MacCOBBIX
BoIMUpaHuid. COBpPEMEHHBIH HKOJIOTHUECKUH KpHU3UC, ero ocobOeHHocTtu. [Ipobimema coxpaHeHus
O6uopazHooOpasus Ha 3emIe.

CoBpemMeHHasi cucTeMa OpraHudeckoro wmupa. IlpuHnunsl Kiaaccu@UKaMM OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JlemoHcTpauu:

[TopTpetsr: @. Penu, JI. Cnamnannaunu, JI. [Tactep, 1.1. MeunukoB, A.1. Onapun, [x. XonaeiH,
I'. Ménnep, C. Mumnnep, I'. IOpu.

Tabmunel u cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. Ilactepa mo wu3ydeHHIo
camMo03apoJIeHus xu3Hm», «Cxema onbita C. Mumiepa, I'. FOpuy, «3Tarnbsl HEOpraHUIeCKOi IBOTIOIIUNY,
«I'eoxpoHonornyeckas mkana», «HadanpHble 3Tanbl opraHudeckoi 3Botonun», «CxeMa o0pa3oBaHUA
AyKapuoT NyTéM cumoOuorenesa», «Cucrema kUBOW Npupoasl», «CTpoeHue BHpyca», «ApomMopdo3bl
pactenuit», «Punnodurer», «OgHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJIOPOCTHY, «MXu»,
«ITannopoTHukM», «l'onoceMeHHble pacTeHus», «OpraHbl IIBETKOBBIX pacTeHHi», «(Cxema pa3BUTHUSA
KHBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «IIpocteiimme», «Kumednononoctueie», «Ilnockue
yepBu»,  «UneHucronorue»,  «PwiOb»,  «3eMHOBomHBIe»,  «lIpecMbikatomuecs»,  «IlTuiem,
«Muekonuraromue», «Pa3Butre )XU3HU B apXeUCKON spe», «Pa3BuTue KU3HU B NPOTEPO30OMCKOU dpey,
«Pa3BuTHE KU3HU B NAJICO30MCKOMN dpey», «Pa3BUTHe XKU3HU B ME3030MCKOU dpe», «PazBuTue Xu3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasi CUCTEMA OPraHUYECKOIO0 MUPa».

Ob6opynoBanue: repbapuu pacTeHUI pa3lIUYHBIX OT/AEIOB, KOJJIEKIIMM HACEKOMBIX, BIIaKHbBIE
npernapaTbl JKUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKLIUH HWIJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX
KUBOTHBIX, Yydesla NTHUIl U 3BepeHd, KOJUIEKIUH OKAMEHEJOCTeH, MOJE3HBIX HCKOMAEMbIX, MYJISKHU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Buptyansnas naGopatopHas paborta «MonenupoBanue onbIToB Mumnepa—tOpu 1no uzydeHuto
aOMOTreHHOr0 CMHTE3a OPraHMYECKUX COCMHEHUH B IEPBUYHON aTMOCchepey.

JlaGopatopHas pabota «/3yueHue u onucaHue UCKOMAEMbIX OCTaTKOB IPEBHUX OPTraHU3MOBY.

[TpakTrueckas pabota «M3yueHre ocoOeHHOCTEN CTPOSHHS pACTEHHUM pa3HbIX OTJIEIOBY.

[TpakTnueckas pabota «M3yueHre ocoOeHHOCTEN CTPOEHHS TO3BOHOYHBIX KHUBOTHBIXY.

Tema 5. IIpoucxoxaenue uenoBeka — antponorenes (10 1).
P a3ACJibl U 3ala41 aHTPOIIOJIOTUH. MeTOI[LI AHTPOIIOJIOTHH.



CraHOBJIEHME TMIPEACTAaBICHUM O TPOMCXOXKIEHUU YEJIOBEKa. PeluruosHsle BO33peHUS.
CoBpeMEHHbIE HAYYHBIE TEOPHH.

CxoncTBO uenoBeKka € KMBOTHBIMU. CHCTEMAaTHUECKOE IOJOXKEHHE uernoBeka. CBHUAETENbCTBA
CXOJICTBA YEJIOBEKa C XKUBOTHBIMHU: CPABHUTEIBbHO-MOP(OIOTHUECKUE, IMOPUOIOTHIECKUE, (PU3NO0IIOTO-
Oouoxumuyeckue, nosejeHuyeckue. OTAMUYUS YeOBEKa OT KUBOTHBIX. [IpsAMOXOXIeHHE M KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAIBHON CUCTEMBI.

JBwxymue cuibl ((akropel) aHTpororeHesa: Ouojoruueckue, couuanbHble. COOTHOLIEHHE
OMOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHBIE CTaAMM aHTponoreHe3a. PaHHue uyenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJBI) MU
paHHUE MOHTUABI — O0IINE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JI0ACH. ABCTPATONUTEKH — JIBYHOTHE
npeaxku Jonen. YeoBek ymensld, NEepBbIE U3TOTOBJICHUS OpYyAUN Tpyla. UenoBek NpsIMOXOMSIIMU U
nepBbI  BbIXOA Jonedl 3a mpenensl Adpuxu. UYenoBek relaensOeprckuil — oOmMHA TpeaoK
HEaHJEpPTAIbCKOTO YEJIOBEKa M YEJIOBEKa pPasyMHOro. YenoBeK HEaHAEPTAIbCKMM Kak BHUJ JIIOJEH
XOJIOJHOro KiuMara. YesoBek pa3yMHBI COBPEMEHHOIO THIIA, JICHUCOBCKUN YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npeaenamu A¢puku. [laneoreneruka u najgeoreHoMMKa.

OBOJIIOLIMSL  COBPEMEHHOTO 4YejoBeka. EcTecTBeHHBIH OTOOp B MOMyJALUAX —YeEIOBEKa.
MyTanuoHHbli nponece U noauMopusM. [lonynsuuonHsle BoiHbI, Apeiid reHoB, Murpamus u «3ddexrt
OCHOBATEJIS» B MOIMYJISILIUSIX COBPEMEHHOTO YEJIOBEKA.

YenoBeueckue pacel. [loHsTre o pace. bomblime pacel: eBporeonHas (eBpasuiickas), aBcTpaio-
HerpouiHas (9PKBaTOpHUajbHAas), MOHIOJOUIHAs (a3uaTcKo-aMepuKaHcKas). Bpems u mytu pacceneHus
4yejloBeKa M0 IuIaHeTe. EIMHCTBO denoBeueckux pac. HayuyHas HeCOCTOSTENBbHOCTh —pacu3Ma.
ITpucnocoOaeHHOCTh YeloBEeKa K pa3HbIM YCIOBUSAM OKpy»Karouleld cpeisl. BiusHue reorpaduyeckoit
cpeab! U apeiida reHoB Ha MOP(HOJIOTHIO U (PU3HOJIOTHIO YeTIOBEKa.

MexaucuuIuInHapHble METO/Ibl B (PU3UUECKOM (OMOIOTHYecKOil) aHTPONOJIOTHH. DBOJIOLUOHHAS
AQHTPOINOJIOTUS M IaJCOAHTPOIOJIOTHS YEJIOBEYECKUX NOMyJSIIui. buoconnanbHble HCCIIEIOBaHUS
pUpObI uenoBeka. MccnenoBanue K03BOIIOIUN OMOJIOTHYECKOTO U COLMAIBHOTO B UETIOBEKE.

JlemoHCTpauu:

IToptpetsr: Y. lapBun, JI. JIuku, 5.4. Poruncknii, M.M. I'epacumos.

Tabmuip! u cxembl: «MeToabl aHTPOTIOJIOTHNY, «[ 0JTOBHOM MO3T UenoBekay, «HenoBexooOpa3HbIe
00e3bsiHb», «CKeNeT uenoBeKa M CKeJeT IIMMIaH3e», «PylIuMEeHTbl U aTaBU3MbD), «JIBHIKYIUE CHIIbI
aHTPOIIOTEHE3a», « DBOJIIOIMOHHOE JPEBO YEIIOBEKA», «ABCTPAIIONUTEKY, «YeI0BEK yMenblil», «HenoBek
IpsAMOXOoIALIHiY, «/lenucoBckuil uenosek» «Heannepranpue», «KpomanboHub, «Ilpenku uenosekay,
«OTarnsl BOJIOLNYU YETI0BEKay, «Packl uenoBekay.

ObopynoBaHue: MYJSDKH OKAMEHEJIOCTeH, IpeIMETOB MaTepualbHOM KyJIbTYpbl MPEIKOB
yenoBeka, penponykiuuu (dortorpaduu) KapTHH ¢ MHUGOTOTHYSCKUMH U OUOJEHCKUMH CHOKETaMH
MIPOMCXOXKACHUS 4esoBeka, (oTorpaduu HaXOJOK HMCKOIMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIeTIb Yepera 4eloBeKa M yeperna IIMMIIaH3€, MOJIelb KUCTH YeOBeKa M KUCTHU HIMMIIaH3€, MOJEIN
TOpca MPeIKOB YeIOBEKa.

JlaGopatopHas pabora «M3ydeHne ocoOEHHOCTEH CTPOCHMs CKeleTa YelloBeKa, CBA3AHHBIX C
MIPSIMOXOKICHUEM.

[TpakTuyeckas padora «M3yueHue SKOIOTHYECKHUX aJalTallui YeIOBEKay.

Tema 6 OKoyorusg — HayKa O B3aMMOOTHOIICHHAX OPraHM3MOB W HAJOPraHU3MCHHBIX CHUCTEM C
OKpyKarorien cpeaoi (3 q).

3apoxaeHue U pa3BuTHE dKoioruu B Tpyaax A. I'ymGoneara, K.®. Pynse, H.A. CeBeprona, 3.
I'exkkensa, A. Tencnu, B.H. CykauéBa. Pazmenst u 3amaum skojoruu. CBsi3b 3KOJOTUHU C JIPYTUMH
HayKaMHU.



Metoabt skonorud. IloneBble HaOmMIONEHUS. DKCIEPUMEHTHI B OSKOJIOTHUHU: TPUPOAHBIE U
naGopaTtopHble. MoaenupoBaHue B OSKOJOTUM. MOHUTOPHHT OKPYXAIOWIEH Cpeapl: JIOKAIbHBIMH,
PETHOHAIBHBIN U TI100AJILHBIH.

3HAuUEHUE HKOJIOTMUYECKUX 3HAHUU JUIsl 4EJIOBEKa. DKOJOTMYECKOE MHUPOBO33PEHHME KaK OCHOBA
CBA3€H uyenoBedecTBa C MNpuponod. POpMHpPOBAHHUE HKOJIOIMYECKOM KyJIbTYpbl U 3KOJOTHYECKOU
IPAMOTHOCTH HACEJICHHUS.

JleMoHCTpamuu:

[Toptpetsr: A. I'ym6onsar, K.®. Pynse, H.A. CeBepuios, D. I'ekkens, A. Tencnu, B.H. Cykaués.

Tabmuupel u cxembl: «Pasmensl skomorum», «Mertoabl skojoruu», «CxemMa MOHHUTOPUHTA
OKpYKarOIIEH Cpeab».

JlabGopaTtopHnast pabota «3yueHrne MeTo10B IKOJIOTUUECKUX UCCIEIOBAaHUNY.

Tema 7. Opranusmsl u cpeaa oouranus (9 4).

Okonoruyeckre (akTopbl M 3aKOHOMEPHOCTU HX aAedcTBus. Kiaccudukanus 3KOIOrHYecKux
¢dakTopoB: abuoTMyeckue, OMOTHYECKHE, aHTpONOoreHHele. OOIMEe 3aKOHOMEPHOCTH JEUCTBUS
skosornueckux (akropos. IlpaBuno munumyma (K. Ilnpenrens, 0. JIn6Gux). TonepaHTHOCTH.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

Abuortnueckue Qaktoppl. CBeT Kak dKoJOrHYeckuid ¢akrtop. JlelicTBuEe pa3HBIX YYacTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHu3Mbl. DKOJIOTMYECKUE TPYIIbl PACTEHUM U KMBOTHBIX IO OTHOIIEHHUIO K
ceery. CurHanpHast poiib cBeTa. PoTONEepruoan3M.

Temnepatypa Kkak odKkosnoruueckuid Qaxrop. [JlelictBue Ttemieparypbl Ha OpraHU3MBI.
IToiKknnoTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxnocTe Kak skojoruyeckuit gaxtop. IIprcrnocobaenust pacTeHuil K MOoAJepKaHUIO BOJHOIO
6ananca. Knaccugukanus pacteHuii mo oTHomeHHo K Boje. [IprcrnocobieHnst skuBOTHBIX K H3MEHEHUIO
BOJHOI'O PEKUMa.

Cpenpl 0o0WTaHMS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, I[IOYBEHHAas, TJIIyOMHHAas
MO/INTOYBEHHAsI, BHYTPHOpPraHu3MeHHas. OU3NKO-XUMHUYECKHUE OCOOEHHOCTH Cpell 0OUTaHUsI OPTaHU3MOB.
[IpucnocoOneHust OpraHu3MOB K KU3HU B Pa3HBIX Cpeax.

buonoruueckue putmbl. BHemnue u BHyTpeHHUE pUTMbl. CyTOYHBIE W TOJUYHBIE PHUTMBI.
ITprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBU KU3HU.

Kuznennsie popmbl oprann3MoB. [loHsTHE 0 XHU3HEHHOU (popme. JXKu3HeHHbIe POPMBI pacTeHUI:
JIepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHBbIE (OPMBI
’KUBOTHBIX: THIPOOMOHTHI, F€OOMOHTHI, a9p0OHOHTEL. OCOOEHHOCTH CTPOEHUS M 00pa3a KU3HU.

buotnueckue ¢aktopsl. Buasl OMOTHYECKMX B3aMMOJAEHCTBHM: KOHKYPEHLUS, XHMIIHHYECTBO,
cumbuoz u ero ¢opmel. Ilapasutusm, koomepauus, MyTyajlu3M, KOMMEHCAIM3M (KBapTHPAHTCTBO,
HaxyjeOHnuecTBo). Herpoduueckne B3aumopeicTBus (Ttomudeckue, (opudeckue, Hadpudeckue).
3HaueHue OMOTUYECKUX B3aUMOJIEHCTBUHN ISl CYIIIECTBOBAHUS OPraHU3MOB B cpesie oouTanus. [IpuHiun
KOHKYPEHTHOT'O HCKJTFOUEHHS.

JlemoHCTpauu:

Tabnuupl u cxembl: «IKonorudeckre pakTops», «CBETOBOM CHEKTP», « DKOJOTHUECKUE TPYTIIIbI
KUBOTHBIX II0 OTHOIIEHHIO K CBETY», «TEIIOKPOBHBIE JKUBOTHBIEY», «XOJIOJHOKPOBHBIE *XMBOTHBIEY,
«DPU3NONOTHYECKUE AJANTallMM JKUBOTHBIX», «Cpenpl OOMTaHUS OpraHu3MoBY, «buomormnueckue
putMbl», «KuzHeHHble @opmbl pacTeHui», «KuzHeHHble (QOPMBI KHUBOTHBIX», «IDKOcHCTEMA
HIMPOKOJIMCTBEHHOIO JIeca», «IJKOCHUCTEMA XBOMHOro Jieca», «llemm mnuranusy, «XHUIIHAYECTBOY,
«ITapazutuzmy», «Konkypenmusn», «Cumomos», «KKoMMeHcamuzmy».

OO0opynoBanue: repbapuu pacTeHUH U KHUBOTHBIX, MPUCHOCOOJIEHHBIX K BIUSHHUIO Pa3IMYHBIX
HKOJIOTUYECKUX (PAaKTOPOB, repOApUH CBETONIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHMIA,



CBETOJIIOOMBBIC, TEHENIOOWBBIE W TEHEBBHIHOCIMBBIE KOMHATHBIE pacTEeHUs, repOapuu M KOJUICKLIUHU
TEIUIONIIOOUBBIX, 3WMOCTOMKHX, MOpPO30YCTOMUYMBBIX pacTeHUil, dydeiaa NTHII U 3Bepel, repdapuu
pacTeHuii, OTHOCIIUXCS K TUrpoduTaM, Kcepopuram, Mme3orutam, KOMHATHbIE paCTEHUS JaHHBIX TPYIII,
KOJIJICKIIMH JKUBOTHBIX, OOUTAIOMINX B pa3HBIX cpenax, repbapuu W KOJUIEKIMHU PACTEHUH W )KMBOTHBIX,
o0JlafjaloIuX 4epTaMu IPHUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBMH JKHU3HHU, repbapuu u
KOJIJIEKIIUM PACTEHUM U KUBOTHBIX PA3IMYHBIX XKU3HEHHBIX (POPM, KOJUIEKLIUH )KUBOTHBIX, Y4aCTBYHOIUX
B PA3JIMYHBIX OMOTUYECKUX B3aUMOJCHCTBUSAX.

JlaGopatopHas paboTa «BplsiBIIeHHE TPUCIIOCOOIEHUI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopatopHas paboTa «BplsiBIeHHE TPUCIIOCOOIEHUH OPraHU3MOB K BIUSHHUIO TEMIIEPATYPbI».

JlaboparopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHHI U3 PA3HBIX MECT OOMTAHUSY.

Tema 8. Dxostorus Bua0B U nomyssuid (9 4).

DKOJOTUYECKUE XapaKTepUCTHKU monyisiuu. [lomynsamus kak Ouosormyeckas cucrema. Poib
HEOJIHOPOJAHOCTH Cpefbl, pu3nuyecknx OaphbepoB M OCOOEHHOCTEH OMOJOrMU BUIOB B (DOPMHpPOBAHHU
MIPOCTPAHCTBEHHOW CTPYKTypbl monyysauuii. OCHOBHBbIE MOKAa3aTeNW MOMYJSLUUA: YUCIECHHOCTD,
IJIOTHOCTh, BO3PACTHAsi M IIOJIOBAas CTPYKTypa, POKAAEMOCTb, MPUPOCT, TEMI POCTA, CMEPTHOCTb,
MUTpaLusl.

Dxosioruyeckass CTpykrypa mnonyisnuu. OIleHKa YHCICHHOCTH momyssiiuu. JuHammuka
MONyJIAIMK W €€ peryisnus. bUOTHYEeCKMH MOTEeHHMaN Momyiasuuu. MojenupoBaHue IUHAMUKH
nonyJysiiui. KpuBblie pocta yuciaeHHOCTH momyssiiuu. KpuBble BbDKMBaHMS. Perynsuus 4ucieHHOCTH
MONYJIALMI: POk (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu
BuzoB (r- u K-crparerun).

[TonsiTre 06 skonoruUeckor Huie Buaa. Mecrooburanue. MHOroMepHasi MOJIENb SKOJIOTHUECKON
auim Jx.M. Xatunnacona. PazMepsl skonorndeckor HUIIM. [loteHnmanbHas U peatn3oBaHHas HUILIH.

Bun xak cucrtema nonmyisuuil. Apeaibl BHIOB. Buasl M MX JKU3HEHHBIE CTPATETHUHU.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJEHUS U MHUTpaIluil KUBOTHBIX. bHOJOTrMYecKHe MHBA3UM Uy KEPOIHBIX
BH/JIOB.

JeMoHcTpauu:

IToprper: Ix.1. XaTuyuHCOH.

Tabmumpl U cxembl: «JKOJOTHYECKHE XapaKTepUCTHUKU Momymsaium», «lIpoctpancTBeHHas
CTPYKTypa mnomyisiuuny», «Bo3pacTHble mupamuabl nomyisiuun», «CKOpPOCTh 3aceleHus MOBEPXHOCTU
3emMH pa3InuHbIMU opraHu3Mammny, «Moaens sxkonorudeckoi Hum Jx. M. XaTunHcoHay.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN KUBOTHBIX.

JlaGopaTtopHast pabota «I[IpucrnocoOiaeHust CEMsH pacTEHUN K pacCeICHUION.

Tema 9. Dkosorust coodIIecTB. JKOIOrHUecKre cucteMsl (12 ).

CoobmecTBa opranu3MoB. brorieHo3 u ero cTpykrypa. CBs3U MEXIy OpraHu3MaMu B OMOIIEHO3E.

Okocucrema kak OTKpbITas cucreMa (A.[x. Tencnu). OyHKIMOHATBHBIE OJOKM OpraHU3MOB B
HKOCHUCTEME: NMPOIYLIEHTHI, KOHCYMEHTHI, peayleHTsl. Tpoduyeckue ypoBHH. Tpoduueckne Henu U CeTH.
Abuortnueckue 610ku 3kocrcteM. [1ouBbI U MBI B 3KOcUcTeMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHoBHbIE NTOKa3aTeIu dKocUcTeMbl. bruomacca u npoaykuus. DK0JIOTHYECKUe MUPaMHIbl YHCel,
OMOMAacChl U IHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Puykmyayuu. HampaBieHHBIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CcyKlieccuu. [lepBuuHble M BTOPUYHBIE CYKIIECCUU U UX MPUYHHBL.
AHTpONOTreHHbIe BO3JIEHCTBUA Ha cykueccuu. KimmakcHoe coobmiectBo. buopasnooOpasue u monHora



KpPYTOBOpPOTa BEIIECTB — OCHOBA YCTOMUYMUBOCTH COOOIIIECTB.

[TpuponHblE B3KOCUCTEMBI. JKocucmemvl 03Ep U pex. IKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetl, nyCmultb.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. Arpo3KocucTeMa. ATpolieHo3. Pasinuus Mex 1y aHTpOIIOr€HHBIMU
U IPUPOJHBIMH 3KOCUCTEMAaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [oponckas ¢mopa u dayHa.
CuHanTponu3zanus ropojackoil ¢aynsl. buonornueckoe u X03sSHUCTBEHHOE 3HAUYEHHUE arpO’IKOCHUCTEM H
ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OPraHU3MOB B IKOCUCTeMax. Poib
KACKaoHo2o a¢hghexma u 8u006-20uhukamopos (Kuouegvix 6ud08) 6 (HYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoc »HepruM © BEUIECTB MEXKAY CMEXKHBIMU DKOCHCTEMAMH. Y CTOMYMBOCTH OPTraHU3MOB,
MOMYJISALMI U SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX M AaHTPOIIOI'€HHBIX BO3JEHCTBUI.

Mexanusmbi 6030eticmeus 3a2psA3HeHUll PA3HLIX MUN08 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX, OCHOBbL IKOIOSUYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8030eticmeusi. MeTo0J0TUsI MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX YIKOCHCTEM.

JlemoHcTpauu:

[TopTpet: A.x. Tencnu.

Tabmuner u cxembl: «CTpykTypa OuOIIeHO3a», «DKOCHCTEMa IIMPOKOJIUCTBEHHOTO JIEcay,
«2KocucTeMa XBOMHOrO jeca», «DyHKIMOHAIbHBIE TPYIIIBI OPraHU3MOB B 3Kocucreme», «Kpyrosopor
BEIIECTB B JKocuctemey», «llemm mnurtanms (macTOWmIHAs, NETPUTHAA)», «IKOJIOTHYECKAas HHUpaMHIA
qrcen, «IKOJIOTHIecKas MupaMuia OnomMaccey, « IKOJIOTHYECKas TUpaMua dSHeprumy», «Odpa3zoBanue
6omnoray, «llepBuunasi cykueccusi», «BoccTtaHoBneHue neca mocne moxkapay, «IKOCHCTEMa O3epay,
«ArponeHo3», «KpyroBopoT BelIecTB U MOTOK SHEPTUH B arpoiieHo3e», «I[Ipumepsl ypooskocucTem.

Ob6opynoBanue: repbapun pacTeHui, KOJUIEKLIUN HaCEKOMBIX, yyuena NTHUIL
U 3Bepei, repOapuu KyJbTYPHBIX U TUKOPACTYIINUX PACTEHH, aKBapuyM KaK MOJEIb 3KOCUCTEMBI.

[TpakTrueckas pabota «3yueHue u onrcanue ypoo3KOCUCTEMBD.

JlaGopaTtopHnast pabota «/3ydeHune pasHOOOpa3us MEJIKUX MOYBEHHBIX YJIEHUCTOHOTHUX B Pa3HBIX
KOCUCTEMAX).

OKCKypcusi «OKCKypcusi B TUIUYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIM WM MOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

OKcKypeus «IKCKYpCHs B arpo3KocHcTeMy (Ha MoJie WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Brocdepa — rmobanbHast skocuctema (6 q).

buocdepa — obmeranerapHas obojouka 3eMiH, i€ CYLIECTBYET WM CYIIECTBOBala >KU3Hb.
PazButue mpencraBnenuit o Ouocdepe B Tpymax J. 3tocca. Yuenue B.M. Bepuaackoro o Ouocdepe.
Ob6nacTtu Ouocdeps! u e€ cocran. JKuBoe BelecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdeppl. OcobeHHOCTH OMOchepbl Kak TiI00ambHON
sKkocucTeMbl. JluHamHuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTB M OMOT€OXMMHUYECKHE
LUKJIBI (yTiaepoa, a3oTa). PutMuuHoCTh siBJeHui B Ouocgepe.

3onansHOCTh Onocepsl. [lonsatue o 6umome. OCHOBHBIE OMOMBI CyIIW: TYHJpa, XBOMHBIE Jeca,
CMEIIaHHbIe U HIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CABaHHBI, ITYCTHIHHU, TPOIHMYECKUE JIeCa, BHICOKOTOPDS.
Knumar, pacTutenbHbli U 5KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa u (DyHKIHS JKUBBIX CHCTEM, OIIEHKAa WX PECYpCHOTO TOTEHIMada W OHOCHEpHBIX
GbyHKIUH.

JleMoHCTpamuu:

[Toptpetsi: B.M. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxemsl: «l'eochepsr 3emnn», «KpyroBopor azora B mpupone», «KpyroBopot



yriiepona B mpupone», «KpyroBopor kucimopoaa B mpuponae», «KpyroBopoTr BoAbl B MPUPOIE»,
«OcHOBHBIE OMOMEI cymny, «Knmumarnyeckue nosica 3emnu», « Tyaapay, «Taiiray, «CMenianHbeii jiecy,
«IupoxonucTBeHHbIN Jecy, «Crenby, «CaBanHay, «Ilyctoinsy, « Tponudeckuit jgecy.

O6opynoBanue: repOapuu pacCTCHHU pa3HbIX OMOMOB, KOJUICKITHH KUBOTHBIX.

Tema 11. Yesnosek u okpykaromas cpeaa (6 1).

DKoJoruyeckue Kpu3uchl M UX NpuUurHbL. BozneiicTBue yenoBeka Ha Ouocdepy. 3arpsi3HeHue
BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHe BOJOHOW cpenpl. OXxpaHa BOJHBIX PECypCOB.
Pa3pymenne nouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3Menenue kinumara.

AHTpPOIIOTEHHOE BO3/CHCTBHE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OXpaHa pacTUTEIHHOTO U
KUBOTHOTO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl Npupoasl. KpacHeie kHurH. OC000 OXpaHsIeMbIC
npupoansie Teppuropun (OOIIT). borannueckue caabl U 300710rMUECKHUE TAPKU.

OcCHOBHBIC TPHUHIUIBI YCTOMYMBOTO PA3BUTHUS YEIOBEUECTBA W NPHUPONBL. PammoHanbHOE
MPUPOAONOIB30BaHNE M COXpaHEHHE OMOJIOTHYECKOro pazHooOpaszust 3emiuu. OOIIHe 3aKOHOMEPHOCTH
rII00aTBHBIX HSKOJIOTHMYECKUX KpU3UCOB. (OCOOEGHHOCTH COBPEMEHHOIO KpHU3HCAa M €ro BEpOSTHHIE
MIOCIIEACTBUSI.

PazBuTe METOJOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOTCHHBIX mporeccoB. Cucmemuvle
uccnedo6anus. nepexoda K pecypcocbepezaroueli u KOHKYPeHmocnocooHou snepeemuxe. buonozuueckoe
paszHoobpazue u buopecypcwi. Hayuonanonvle ungopmayuonnsvie cucmemvl, obecnedugarouue 0OCmyn K
uHpopmayuu no coCMoAHUI0 OMOENbHLIX U008 U IKocucmem. OCHOBbL IKOpeadbUTUMAayUU FIKOCUCTNEM U
cnoco606 60pbOBI ¢ OuonoepedcoeHuaAMU. PeKkoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCEM.

JlemoHcTpauu:

Tabmunpl U cxembl: «3arpssHeHHEe atMmochepbl», «3arpsi3HeHue Tuapocheps», «3arps3HeHue
nouBb», «llapHukoBbiii 3ddexT», «Ocobo oxpaHseMmble NPUPOIHBIE TeppUTOpUN», «Moaenu
yIPaBISIEMOTO MUPAY.

O6GopynoBanue: pororpadun oxpaHseMbIX pacTeHH U KUBOTHBIX KpacHoi kuuru Poccuiickoit
®enepaunn, KpacHol KHUTH pErvoHa.

IInanupyemvle pe3yromamsl OCBOCHUS MPOTPAMMBI O OMOJOTHMM HAa YPOBHE CPEAHEro OOILEero
o0Opa3oBaHUsl.

®I'OC COO ycraHaBiaMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOECHHs OOYYarOIIMMUCS MPOrpaMm
CpeaHero o01ero oopa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U NTPEIMETHBIE.

B cTpykType JMUYHOCTHBIX pE3yJbTaTOB OCBOEHHUS MPOrpaMMbl IO OHOJIOTUH BBIAEICHBI
CIIEAYIOIIME COCTABISAIOIINE: OCO3HAHUE OOYYaroIIMMUCS POCCHMCKON TpakJaHCKOH HIACHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBLHOCTH W CaMOONPENEIICHUIO, Haluyue MOMmusayuu K
o0y4eHUI0 OHOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHHUX YOEXKIEHUN JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX HEHHOCTEH M UCTOPUYECKHX TPATULUN pa3BUTHS OUOJIOIMYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobnocms 00YYAIOIIUXCST PYKOBOJICTBOBATHCSI B CBOEH JAESTENBHOCTH LIEHHOCTHO-CMBICIOBBIMHU
YCTAaHOBKAMHM, MPUCYLIIMMH CHUCTEME OHOJOrMYecKoro oOpa3oBaHUs, Haiuyue NpagoCO3HAHUSA
9KOJIOTMUECKOH KYJIBTYPBI, CHOCOOHOCMU CMABUmMb €N U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMuyHOCTHBIE PE3YJIbTAaThl OCBOSHHSI IPOTPAMMBI 110 OMOJIOTUH JOCTUTAIOTCS B €IUHCTBE YUeOHOMH
U BOCIHTATENbHOM  JIEATENBHOCTH B  COOTBETCTBUM C  TPAJWLMOHHBIMU  POCCHUMCKUMH
COLIMOKYJIBTYPHBIMH, HICTOPUYECKUMU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHSITHIMU B 00IIIECTBE
MpaBWJIaMd M HOPMaM{ TOBEIEHHUS M CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsA, DPA3BUTHS BHYTPCHHEW IO3ULUHU JIMYHOCTH, NMATPHOTU3MA U YBAKEHUSA K 3aKOHY H
IIPABOMOPSIZIKY, YEJIOBEKY TPYAA U CTApIIEMy MOKOJIEHHIO, B3AUMHOTO YBaKEHMsI, OEpEXKHOT0 OTHOIIEHUS
K KyJbTYPHOMY HACIEIHWI0 M TPAAHUIMUSAM MHOTNOHAUMOHAIbHOro Hapona Poccuiickoii denepanuu,



MIPUPOJE U OKPYKAIOLIEH cperie.

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHOro mpenmera «bHONOTHS» HOMKHBI OTpaKaTh
TOTOBHOCTB U CITIOCOOHOCTH 00YYaIOIIUXCSI PYKOBOJCTBOBATHCS C(POPMUPOBAHHOM BHYTPEHHEH MO3UITUEH
JUYHOCTH, CHUCTEMOW  I[ICHHOCTHBIX  OpPHEHTAIMi{, TIO3UTHBHBIX  BHYTPEHHUX  yOEXKICHUH,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM LIEHHOCTSM POCCUHCKOro OOIIecTBa, PACIIUPEHHUE KUZHEHHOTO
ONbITa W ONBITA JEATEIBHOCTU B IPOILECCE peaJu3allii OCHOBHBIX HAIpPABJICHUI BOCHUTATEIbHOU
NEeATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaskIaHCKOTO BOCITUTAHHS:

* chOpPMUPOBAHHOCTh TPAXKIAHCKOM TO3MIMH OO0ydYaromerocs Kak akTHUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUMCKOr0 00IECTBA;

* OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XCHHE 3aKOHA U
MIPaBONOPSJIKA;

*  TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelieHud  y4eOHBIX UM TO3HABATENbHBIX  3a1a4, BBINOJHEHUH  OHUOJOTMYECKUX
3KCIEPUMEHTOB;

* CHOCOOHOCTH ONpeNeisITh COOCTBEHHYIO TO3MIMIO [0 OTHOUICHHIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€

* yMEHHE YYUThIBAaTh B CBOMX JICUCTBUSX  HEOOXOJAMMOCTb  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL JIIOJIEH C pa3sHBIMH YOEXKICHUSMHU, KYJIbTYPHBIMH IIEHHOCTSIMU U
COIIMAIbHBIM TIOJIO’KEHUEM;

* TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBINIOJIHEHUSI YYCOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATENIbCKUX 3a7a4, YBaXKUTEJIBHOTO OTHOILIEHHS K MHEHUIO
OTIOHEHTOB MPH 00CYKACHUH CIIOPHBIX BOIPOCOB OMOIOTUYECKOTO COACPHKAHMS;

* TOTOBHOCTb K TYMaHUTApHOU U BOJIOHTEPCKOM ESITENbHOCTH;

2) MaTPHOTHYECKOTO BOCITUTAHUS:

*  c(hopMUPOBAHHOCTH POCCUMCKOMN TPAXKIAHCKONW HUICHTUUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH nepex PoauHoi, roprocTy 3a cBOM Kpai, CBOIO
Poauny, cBOM SI3bIK M KyJbTypy, IPOLUIOE M HACTOSIIEE MHOIOHAIIMOHAIBHOIO HAapoJa
Poccuu;

* IIEHHOCTHO€ OTHOILIEHWE K MPUPOAHOMY HACICAMID U MaMIATHUKAM MPUPOJBI,
JOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

* CHOCOOHOCTh OIIGHMBAaTh BKJAJl POCCHUHCKUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE
OMOJIOTUH, TMOHUMAaHHs 3HAYCHHUS OWOJOTUU B TIO3HAHMM 3aKOHOB MPHUPOJBI, B KU3HU
4eJI0BEKa U COBPEMEHHOI0 O0IIECTBa;

* unerHas yoexaEHHOCTh, TOTOBHOCTh K CITY)KCHHIO U 3ammuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

* OCO3HaHHE TYXOBHBIX IIEHHOCTEW POCCUICKOTO HapO/Ia;

*  c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEICHUS;

*  CHOCOOHOCTH OILIEHWBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

*  OCO3HaHHE JTMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIyIIEro;

* OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOJUTENSIM, CO3/JaHHI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS LEHHOCTEH CEMEHHOW >KM3HU B COOTBETCTBUU C TPAIULIUASIMU
HaponaoB Poccuu;

4) 3CTETUYECKOTO BOCTIUTAHUS:

* DCTETUYECKOE OTHOIICHHE K MUY, BKIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO



TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

IMOHUMaHUE SMOLMOHAIIBHOTO BO3JACHCTBUS AKUBOU MPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHUE IPOSBIIATH
Ka4yeCTBa TBOPUYECKOMN JIMYHOCTH;

5) ¢pu3nuUeCKOro BOCIUTAHUS:

IOHUMaHME U peanu3anus 30poBOro M 0e30macHoro odpasa >KU3HU (3710pOBOE IHUTAHUE,
COOJIIOJIEHNE TUTMEHUYECKUX IpaBUJI U HOPM, COAJAaHCHPOBAHHBIA DPEXHUM 3aHATUH U
OTIbIXa, peryispHas (u3nyeckass aKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO U
KOMIIETEHTHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3/J0POBBIO;
NOHMMAaHWE UEHHOCTH TMPaBWJI HWHIMBUAYAIBHOTO W KOJJIGKTHBHOTO 0€30IacHOTro
IIOBE/ICHUS B CUTYALIUAX, YTPOXKAIOIIUX 370POBbIO U KU3HHU JIOAEH;

OCO3HAHME TIOCIEACTBUH U HENPHUATHA BPEAHBIX MPUBBIUEK (YIMOTPEOJICHHUS aJKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TpyI0OBOr0 BOCIIUTAHUS:

TOTOBHOCTB K TPY/y, OCO3HaHUE IEHHOCTH MacTepCTBa, TPYI0JI00HE;

TOTOBHOCTh K aKTHBHOM JIEATEIILHOCTH TEXHOJIOTMYECKON U COIUANIbHOW HAIPABJICHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATh, IUIAHUPOBATh W CAMOCTOSTEIBHO BBIMOJHATh TaKyHO
JESITCIIbHOCTD;

WHTEpEC K pas3IuYHbIM chepaMm NpodecCHOHATBLHON NeATeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BBIOOp Oymymied mpodeccuu M peam30BBIBATH COOCTBEHHBIC YKU3HCHHBIC
TUTaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSHKEHUHM BCEH
KHU3HH,

7) 9KOJOTHYCCKOIo BOCIIMTaAHUA:

HKOJIOTMUYECKHU IeIecO00pa3HOe OTHOLIECHHE K MPUPOJEe KaK MCTOYHUKY >KU3HH Ha 3eMmIie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHHE YPOBHS HSKOJOTHYECKON KYJIBTYphI: NPHOOPETEHHE OIbITa TUIAHUPOBAHUS
MOCTYIIKOB ¥ OIIEHKH WX BO3MOKHBIX MOCIEACTBUI ISl OKPY>KAIOIIEH CPEeIbl;

OCO3HAHUE TJIO0ATIBHOTO XapaKTepa dKOJIOTHIECKUX MPOOJIEM U ITyTel WX pelieHus;
CIIOCOOHOCTH MCIONB30BaTh MPHOOPETaeMble MPU W3YYCHUH OWOJIOTUU 3HAHUS M YMEHUs
Opy  pelIeHUH TpoOJieM, CBS3aHHBIX C  paIMOHAJIBHBIM  MPUPOJONOIH30BAHHEM
(cobmroieHue mpaBuil MOBEACHHS B MIPUPOJE, HAMPABICHHBIX Ha COXPAHEHHUE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATUE NEHUCTBUM, NPUHOCAILMX BpEI OKPYKAOLIEH IPUPOIAHON cpene,
YMEHHE MPOTHO3UPOBATH HeOIaronpusiTHHIC 9KOJIOTHYCSCKHE TOCJIEICTBUS
MPEANPUHUMAEMBIX JICMCTBUI U TPEAOTBpAIATh UX;

HaJIMYM€ PA3BUTOTO HSKOJOTMYECKOTO MBIIIJICHHS, SKOJOTMYECKOW KYJIbTYpPhl, OINbITA
JIEATEIIbHOCTH 3KOJIOTUYECKOW HANpaBJI€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOW MPAKTUKE, TOTOBHOCTU K YYacCTHIO B
MPAKTUYECKOU IESITENBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;

8) HNCHHOCTHU HAYYHOT'O ITO3HAHU:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd W OOINECTBEHHOW TPAKTHUKH, OCHOBAHHOTO Ha JHAIOre KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE;
COBEPIICHCTBOBAHNE S3bIKOBOW M UUTATEIBCKON KyJIBTYPhI KaK CPEICTBA B3aNMOJICHCTBHS
MEK/1y JIOJBMH 1 TIO3HAHUS MUDA;

NOHUMaHHUEe creruuKy OMOJIOTHMHM Kak HayKd, OCOo3HaHMA e€ ponu B (popMHUpOBaHUH



pPallMOHATIBHOTO HAYYHOTO MBIIUIICHHUS, CO3/JaHUM IIEJIOCTHOTO MpEACTaBIeHUs 00
OKpY’KalOllleM MHpE KaK O E€AMHCTBE MPHUPOJIbI, YeloBeKa M OOILIecTBa, B IO3HAHUU
OPUPOIHBIX 3aKOHOMEPHOCTEW M pEIICHHH MpOoOJieM COXpaHEHHUS MPHPOTHOTO
paBHOBECHS],

*  yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOIMM JJIi COBPEMEHHOM LMBMIIM3ALMU: 00ECIeUeHUs
HOBOT'O YpPOBHS pPa3BUTHsSI MEIULUHBI, CO3JaHUE MEPCHEKTUBHBIX OHOTEXHOJIOTHH,
CHOCOOHBIX pellaTh PECypCcHblEe MNpOOJIEMbl pPa3BUTHs UEIOBEYECTBA, IOMCKAa IyTeH
BbIXOJa M3 TIJOOAIbHBIX OJKOJOIMYECKUX MpobsieM M obecredeHus Iepexoja K
YCTOMUMBOMY Ppa3BUTUIO, PAlMOHAJIBHOMY HCIIOIb30BAaHUIO MPUPOAHBIX PECYpCOB U
(OpMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

*  3aMHTEPECOBAHHOCTH B IMOJYYCHHM OMOJIOTHUECKUX 3HAHWUU B IIEJISAX MOBBIIICHUS OOIIEH
KYJIbTYpBI, €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIHMOHATIBHON
IpaMOTHOCTH O0ydJaromuxcs, popMupyeMon Ipu U3y4YeHHH OHOJIOTHH;

* TOHUMAaHHE CYUIHOCTH METOJOB IIO3HAHMs, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIIOJIb30BaTh MOJTy4aeMble 3HAHUS JJIA aHalu3a U OOBSICHEHUS SIBICHUN
OKPY’KaIOLIEro MUpa U MPOUCXOIANIMX B HEM M3MEHEHUH, yMeHHe JeJaTh 000CHOBAHHBIE
3aKJIIOYECHUsI HAa OCHOBE HAy4HbIX (DAKTOB M MMEIOLIUXCS JAHHBIX C LEIbI0 HOJIY4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

* CIOCOOHOCTh CaMOCTOSITEJIbHO MCIOJIb30BaTh OHOJOTMYECKHE 3HAHUS JUIS PEIleHUus
npo0JeM B peabHBIX KU3HEHHBIX CHTYAIUsX;

* OCO3HAHHWE LIEHHOCTU HAyYHOW JEeSATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE;

* TOTOBHOCTb M CHOCOOHOCTh K HEIpPEpPhIBHOMY OOpa30BaHHUIO W CaMOOOpPA30BaHMIO, K
AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUI MO OMOJIIOTMM B COOTBETCTBMM C >KM3HEHHBIMU
HOTPEOHOCTAMM.

B mnpomecce nocTukeHUS JMUYHOCTHBIX pE3YJbTaTOB OCBOEHUS OOYYaIOIIMMHUCSA IPOTPAMMBI
cpenHero oouero o0pa3oBaHUs Yy OOYYarOIIMXCS COBEPLIEHCTBYETCS IMOYUOHANbHLIL UHMEILIEKN,
Ipearoaralonii copMUpOBaHHOCTE:

CAMOCO3HAHUs, BKIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE SMOILMOHAILHOE COCTOSTHUE, BUJIETh
HaNpaBJIeHUs Pa3BUTUS COOCTBEHHON AMOILIMOHANBHOM c(hepbl, ObITh YBEPEHHBIM B ceOe;

camopezynuposans, BKIIOYAIOIIEr0 CaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBEJIEHNE, CIIOCOOHOCTD aJJalTUPOBATHCS K SMOIIMOHAIBHBIM HU3MEHEHUSIM M MPOSIBIIATh TMOKOCTb,
OBITb OTKPBITHIM HOBOMY;;

BHYmMpeHHel Momueayuu, BKIIOYAIOIeH CTpeMIIeHHE K JOCTHKEHHIO LIEJIM U YCIIeXy, ONTUMU3M,
WHUIMATUBHOCTb, YMEHHUE JIEWCTBOBATh, HCXO/IS U3 CBOUX BO3MOYKHOCTEH;

aMnamuu, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh SMOLMOHAIEHOE COCTOSIHUE JIPYTUX, YUUTHIBATh
€ro Mpu OCYIIECTBIEHUN KOMMYHUKAIIUU, CHOCOOHOCTh K COYYBCTBHIO U CONIEPEKUBAHUIO;

COYUANBHBIX HABLIKOG, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTHUMH JIFOJbMHU,
3a00TUTHCS, TPOSBIATH UHTEPEC U pa3periaTb KOH(IHUKTEHI.

Memanpeomemnvie pe3yrbmamsl OCBOCHHs y4eOHOro mnpeamera «bHOJOTHs» BKIIOYAIOT:
3HaYMMBbIe JUIsI JOPMHUPOBAHUS MUPOBO33PEHHUS 00YUAIOIIUXCSI MEXKAUCIUIUIMHAPHBIE (MEKITPEIMETHBIE)
o0IIeHayYHbIE TOHATHS, OTPa)alollUe IeOCTHOCTh HAYyYHOM KapTHHBI MHUpa M CIeUu(pUKy METO/I0B
MO3HAHUS, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, YHEprus, sIBJICHHE, MPOLECC, CUCTeMa,
Hay4YHbIM (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEJJOBaHME, HaOJIO/IEHUE,
U3MEpEHue, DOSKCIEPUMEHT M JIpyr'ue); YHUBEpCaJlbHble ydeOHble JEHCTBHs (IIO3HABATENbHBIE,
KOMMYHHUKATUBHBIE, PETYJISITUBHBIE), oOecnieunBarone (GpopmupoBanue GyHKIIMOHATLHON TPaMOTHOCTH
U COLMAIBHOW KOMIIETEHIIMM OOYYaIOUIMXCs; CIIOCOOHOCTh OOYYaIOLIMXCSl HCIIOJIb30BaTh OCBOCHHBIE



MEXIUCUUIUIMHAPHBIE, MHPOBO33PCHUECKUE 3HAHUS M YHUBEpCAlbHblEe Yy4eOHBbIE JCUCTBUS B

[M03HABATEJIbHON U COLMATIbHON MPAKTUKE.

B pesynbrare uzydeHusi OMOIOTUM HA YPOBHE CPEAHET0 00IIero oopazoBaHus y 00y4aromierocs

OynyT chopMupOBaHBI MO3HABATEIIBHBIE YHHUBEPCAIbHBIC Y4YeOHBIE JCUCTBHUS, KOMMYHUKATHBHBIC

YHUBEpCaJbHbIE yueOHbIE NEHCTBUS, PETYJSATUBHBbIC YHUBEpCAJIbHbIE yueOHbIE NEWCTBUS, COBMECTHAs

JACATCIIbHOCTD.

MeTaHpeI{MeTHHC PE3YIbTAaTBl OCBOCHUA IIPOrpaMMbl CPEAHETO 0611[61"0 O6paSOBaHI/IH JOJIZKHBI

OTpaXKaThb:

OBJ'IaI[eHI/Ie YHUBEPCAIbHBIMU yLIe6HBIMI/I IIO3HaBaTCJIbHBIMU ,Z[CﬁCTBPIfIMHZ

1) 6a30BbIC TOTHYECCKUE JICHCTBHS:

CaMOCTOSITENIbHO (HOPMYITUPOBaTh W AaKTyaJIM3UPOBaTh MpoOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUI MNPUEMBI JIOTMUECKOTO MBbIIUICHUS (aHaIu3a,
CHHTE3a, CPaBHEHUS, KiIacCu(UKaUK, 0000IEeHHs), PaCKPhIBATh CMBICT OMOJIOIMYECKHX
HNOHATUHM (BBIIENATh MX XapaKTEepHblEe MPU3HAKM, YCTaHABIUBATb CBA3M C JPYTMMHU
TIOHSATHSIMH ),

ONpeNeNiATh LEeNU JeATeIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl ACSITEIBHOCTH C IIOCTABICHHBIMU LEJISIMH;

UCIIOJIb30BaTh OMOJOTUYECKHE IOHATUS i1 OOBACHEHUs (DAKTOB U SBJIECHUN >KUBOU
HPUPOJIBI;

CTPOUTh JIOTMUECKHUE paCCyX ACHUsSI (MHIYKTUBHBIC, JEAYKTHUBHbBIE, [0 aHAJIOTHH),
BBISBJIATh  3aKOHOMEPHOCTM M IPOTUBOPEYMS B  pPAcCMaTpUBAEMBIX  SIBICHUSX,
(GopMyIMpPOBATH BBIBOABI U 3aKJIFOUECHHUS;

IIPUMEHATh CXEMHO-MOJIEIbHBIE CPEJCTBA I NMPEACTABICHUS CYLIECTBEHHBIX CBS3E€H U
OTHOILIEHUHA B M3y4aeMbIX OHOJIOIMYECKMX OOBEKTaX, a TaKKe MPOTHUBOPEUUH pa3HOro
poJia, BBISBIIEHHBIX B PA3JIMYHBIX NHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatrbIBaTh IJIaH pelIeHUs IpoOJieMbl ¢ YUETOM aHaIU3a UMEIOIIMXCS MaTepUaIbHbBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBbHOCTb, OLIEHUBAaTh COOTBETCTBHE pE3YJbTATOB IIEJISM,
OLICHUBATh PUCKU IOCIEACTBUN JEATEIBHOCTH;

KOOPJIMHUPOBaTb U BBIMOJHATH PabOTy B YCIOBHMSX PEAIbHOT0, BHUPTYAJIbHOTO
¥ KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX IPOOIeM.

2) 0a3oBbIC HCCIeI0BaTEIbCKUE JEUCTBUS:

BIIAJICTh HaBBIKAMHU Y4€OHO-MCCIIEAOBATEIBCKON M MPOEKTHOW JEATEINHHOCTH, HABBIKAMH
pazpemieHusi mpooOiieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY ITOMCKY
METOJIOB PEIICHUS MTPAKTUUECKHUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B ITO3HAHHS;
WCIIOJIH30BaTh PA3JIMYHbIE BBl JIEITEIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHHS, €Tr0
HMHTEPIIPETANH, TTPeoOpa30BaHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYaIUsiX, B TOM YHCIIE
MIPU CO3J]aHUH YYEOHBIX M COITUAIBHBIX TPOEKTOB;

dbopMUPOBaTh HAYUYHBIM TUI MBIIUICHHS, BIAJA€Th HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH
MOHATUSMU U METOJAMU;

CTaBUTh U (POPMYIHpPOBaTH COOCTBEHHBIC 3aJa4d B 0Opa30BATEIHHOM NEATETLHOCTH H
JKU3HEHHBIX CUTYyaIUsX;

BBISIBJISITH TPUYMHHO-CIIECTBEHHBIE CBSI3M W aKTyalU3UpOBaTh 3ajady, BBIIBUraTh
TUNOTE3y e€ pelleHusl, HaXOIUTh apryMEHTHI Ui JO0Ka3aTelIbCTBa CBOMX YTBEP)KIIEHUH,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHNUS;



AQHAJIM3UPOBATH MOJYUYEHHBIEC B XO/I€ PEUICHUS 3a/1a4u PE3yJIbTaThl, KPUTUUECKU OLIEHUBATD
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIMsIM, OLICHUBATh TPHUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh [EJICHANPABICHHBI TOUCK TIEPEHOCAa CPEACTB M CIOCOOOB ACHCTBHS B
po(hecCHOHANIBHYIO CPeay;

yMEeTb MEPeHOCUTh 3HAHHWA B  I[IO3HABAaTEIbHYIO M  MPAKTHYECKyl0  oO0iacTu
KU3HEEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIIBUTAaTh HOBBIE HJIEH, Mpe/jiaraTh OpPUTHMHAIbHbIE MOAXOAbl U PEIICHUS, CTAaBUTh
poOJIeMBbI U 3324, JOIYCKAIOUIUE aIbTePHATUBHBIC PEIICHHUS.

3) pabota ¢ uHpopmanueii:

OpPUEHTHPOBATHCSI B PA3NMYHBIX MCTOYHUKAX HH(OpManuu (Tekcre yuyeOHOro mocolwus,
HAYYHO-TIONMYJISIPHOW ~ JIUTEpaType, OHMOJOTMYECKUX  CJOBapsiX M CHpPaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3aX HAaHHBIX, B VIHTepHETE), aHATM3UPOBATH UHPOPMALIUIO PA3ITUYHBIX
BUZIOB U (OpPM TMPEIACTABICHHS, KPUTUYCCKH OIICHUBaTh €€ JOCTOBEPHOCTh U
HETPOTUBOPEYHBOCTb;

(bopMyIHpOBaTh 3alpOChl U TPUMEHSTHh Pa3IM4YHbIE METOJbI NPU TIOMCKE U OTOOpe
Oounonornyeckoit nHMGopMaIu, He0OX0IUMON /ISl BHIIOJTHEHUST yUeOHBIX 3a/1a4;
nproOpeTaTh OIBIT HCHOIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTHBHOTO HCIIOJIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CHCTEM;
CaMOCTOSITENIFHO BBIOMpAaTh ONTHMAIbHYIO (OpMY TMpEICTaBICHHUS OWOIOTHYECKOM
uH(popMaiuu (cxemsl, TpaduKy, TUarpamMmbl, TaOJIUIIbI, PUCYHKHU U IPYTOE);
UCIIOJIb30BaTh HAy4YHBIH SI3bIK B KAaueCTBE CPEJACTBA IMPH pPabOTe ¢ OMOJIOTHYECKOM
uHpopMaLueil: MPUMEHATh XHWMHUYECKHe, (U3NYECKHe M MaTeMaTH4YecKHe 3HaKu U
CUMBOJIBI, (hopMyIiel, aOOpeBUaTypy, HOMEHKIIATYpy, UCIOIb30BaTh U MPEoOpPa30BbIBATH
3HaKOBO-CUMBOJIIMYECKHE CPEICTBA HATIISTHOCTH,

BJIAJCTh HAaBBIKAMH pACIO3HABAaHWS M 3alUTHl HHGOpMAIMH, WHPOPMAMOHHOM
0€30MacHOCTH JINYHOCTH.

OBJ'Ia)IGHI/Ie YHUBECPCATbHBIMU KOMMYHUKATHBHBIMU }leﬁCTBHHMH:

1) oGuienwue:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BCeX cdepax KM3HU, aKTUBHO Yy4acCTBOBATh B JHAIIOTe
WIM JWCKYCCHU TI0 CYyIIECTBY 0OOCyXIaeMoil Tembl (yMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CY>KJICHHUSI OTHOCUTEJIBHO BBINOJHEHUs IpeiaraéMoi 3a/lay, YYWUThIBAaTh
WHTEPECHl U COTIACOBAHHOCTbD MO3UIIUN APYTUX YIACTHUKOB TUANIOTA UM TUCKYCCHH);
pacro3HaBaTh HeBepOaJIbHbIE CpeICTBa OOIIEHMS, MOHUMAaTh 3HAUYEHHE COIMAJIbHBIX
3HAKOB, TPEANOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTyalldid, YMETh CMsT4aTh
KOH()JIUKTBI ¥ BECTH TTEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJIEHCTBHUS, MOHHMATh HaMepeHUs
JIPYTHX JIIOJCH, MPOSBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHHMKY U B KOPPEKTHOM
dopme hopMyTUpOBaTH CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUSI C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHAs JIEATCIIbHOCTE:

MOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBa KOMAaHAHON W MHAWBHUIyalbHOW pabOTHI Mpu
pemieHu OMOJOTHYECKON TpOoOIeMbl, OOOCHOBBIBaTH HEOOXOIUMOCTh MPUMEHEHUS
TPYMIIOBBIX GOPM B3aMMOJICHCTBHS ITPH PEIICHUN Y4eOHOM 3a1auu;

BBIOMPATh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBUI € yu€TOM OOLIMX HWHTEPECOB M



BO3MOXHOCTEN Ka)XJOr0 WIeHa KOJUIEKTUBA;

MPUHUMATh LEIM COBMECTHOW JESATEIbHOCTH, OPraHU30BbIBATH WU KOOPAUHUPOBATH
JIEUCTBUA O €€ NJOCTHKEHUIO: COCTABIIATh IUIAH JICUCTBUM, PACIPEIETATh POJIU C YUYETOM
MHEHUH YYaCTHHKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM pabOTHI,

OILICHMBATh KaYeCTBO CBOETO BKJIa/a M KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIMI pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IMPOEKThI, OLEHHWBATh HMJIEU C MO3WLHUU HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIISATh IMO3UTHUBHOE CTPAaTErMYECKOE IOBEACHUE B PAa3IUYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOPpAKECHHE, OBITH MHUITHATHBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PETYJIATUBHBIMU JIEHCTBUSAMU!

1) camoopraHu3anus:

UCITIOJIb30BaTh OWOJIOTMYECKUE 3HAHMA IS BBIABICHHUA NpoOJEeM W HMX pEIIeHUS B
KU3HEHHBIX U YUEOHBIX CUTYaLHX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH LIeJIeBbIE M CMBICIOBbIE YCTAHOBKH B CBOUX
JEUCTBUAX M IOCTYIIKaX II0 OTHOLICHWIO K JXMBOW IIPUPOJE, CBOEMY 3J0pPOBBI0 U
3I0POBBIO OKPYIKAIOILIUX;

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEJIbHYIO JIEATENbHOCTh, BBISIBIATH IMPOOJIEMBI,
CTaBUTh U (PopMyJIHpOBaThH COOCTBEHHBIE 3a/Jaud B 0Opa30BATEIILHOW ACSATEIHHOCTH U
YKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PELICHUs MPOOJIEMbI C YUETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE;
OLICHUBATh MPUOOPETEHHBIN OMBIT;

C1oco0CcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO NIMPOKOHN APYAMIIMU B Pa3HbIX 001aCTAX
3HaHMUH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJTb:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

BJIaJICTh HAaBbIKAMU MO3HABATEJIbHOM pedreKCUM Kak OCO3HAHUS COBEpIIAEMbIX JEHCTBHM
U MBICIUTEIBHBIX IPOLIECCOB, UX PE3yJIbTAaTOB M OCHOBAHUMW, HCIOJIB30BaThb IPHUEMBI
pedexcun JUIst OLIEHKH CUTYallH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAIU3E PE3yIbTAaTOB ACATEIbHOCTH;

3) npuHATHS ce0s U JPYTHX:

MPUHUMATH ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NPH aHAIN3€E PE3YIbTaTOB JIEATEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TMO3UIIUH JPYTOro YeloBeKa.

Hpec)memﬁbze pes3yiomamsl OCBOCHUA COHACPIKAHUA y‘-ICGHOFO npeamMeTa «buonorus» Ha

yIIIyOJIEHHOM YPOBHE OPHUEHTHPOBAHBI Ha obOecreueHue MpOPUILHOTO OOYYEeHHS CTapIIeKIaCCHHUKOB

Oouonoruy. OHU BKIIOYAIOT: cHElU(pHUYECKHe Jii OMOJOTMM HaydyHble 3HAHUS, YMEHHS U CIIOCOOBI

NEUCTBUM 110 OCBOCHHMIO, HWHTEPIPETAlMd W TPEoOpa30BaHUIO 3HAHWM, BHIBI JACSATEIBHOCTH IO
MTOJTYYEHHUIO HOBBIX 3HAHUW M UX MIPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, & TAKXKE B PEaTbHBIX )KU3HEHHBIX

CUTyalluiIX. Hpe[[MeTHBIG PE3YIbTAThI NPCACTABIICHBI 110 TOJAaM U3YyUYCHU.



[IpenmerHble pe3ynbTaThl OCBOCHHUs ydeOHoro mpeamera «buonorus» B 10 kiacce IOMKHBI
OTpaXkaTh.

c(OPMHPOBAHHOCTh 3HAHMM O MECT€ M POJM OHOJOTMHM B CHUCTEME ECTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B TO3HAHWU 3aKOHOB MPUPOABI U PEHICHUU
po0JeM PpaIMOHAIBHOTO IPHUPOJIOINOIB30BaHMs, O BKJIAAE POCCUHCKUX M 3apyOEeKHBIX YYEHBIX B
pa3BUTHE OMOJIOTUH;

BJIAJICHUE CHUCTEMOM OMOJOrMYECKMX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOINOJAraroIue
OMoJIOTMYECKHE TEPMUHBl M TMOHATHS (KU3Hb, KJIETKA, OpraHu3M, MeTa0oJu3M, TIOMEocTa3s,
CaMOpEryJIsliisg, CaMOBOCIPOM3BEIEHUE, HACIEICTBEHHOCTh, M3MEHYMBOCTb, POCT M Ppa3BUTHE),
ounonorudeckue Teopuu (kinerouHas teopus T. IllBamma, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopust HacnenctBeHHoctd T. Moprana), yuenust (H.M. BaBuioBa — 0 meHTpax MHOrooOpasusi u
MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHHH), 3aKOHBI (€JMHOOOpa3Hsi MOTOMKOB MEPBOTO IOKOJCHHUS,
pacIleIIeHHs], YACTOThl TaMeT, HEe3aBUCUMOIo HacienoBaHus I'. MeHpaens, roMOJI0ruH4eckux psaoB B
HacneicTBeHHOM n3meHunBocty H.W. BaBuiioBa), npuHIMITEL (KOMIIJIEMEHTApPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMHM HAy4yHOIO IIO3HAHUS, MCIOJIb3yeMbIX B OHOJIOTHYECKUX
HCCIIEIOBAaHUSIX JKUBBIX OOBEKTOB (OIMCaHUE, U3MEPEHUE, HAOI0JeHUE, SKCIIEPUMEHT);

YMEHHME BBIICIATh CYLIECTBEHHbIE IIPU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT M DYKAPHUOT,
OJIHOKJIETOYHBIX 1 MHOT'OKJIETOUHBIX OPraHU3MOB, B TOM 4ucie OakTepui, rpuOoOB, paCTEeHUM, ) KUBOTHBIX
U YeJOBEKa, CTPOCHUS OPraHoB U CHCTEM OpraHOB pAaCTEHUl, MXUBOTHBIX, YEJIOBEKa, IPOLECCOB
KHU3HEIESITEIbHOCTH, MPOTEKAIOIINX B OpraHW3Max PacTeHU, )KMBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX
MpoIeccoB: OOMeHa BemecTB (MeTaboIM3M), TPEBpAIICHHUS SHEPTHH, OpPOKEHHUs, aBTOTPOGHOTO U
reTepoTpopHOro THUIOB MNUTaHMA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a, IraMeToreHesa,
SMOpHOreHes3a, MOoCTIMOPHUOHAIBHOTO Pa3BUTH, PA3MHOXKEHUS, HHAUBUYaIbHOTO Pa3BUTHUS OpraHU3Ma
(oHTOreHe3a), B3aMMOIEHCTBHSI T€HOB, TeTepO3Kca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHUE yCTaHaBJIMBATh B3aMMOCBSI3U MEX]y OPraHOUJAMHU KJIETKU U UX (QYHKIMSIMHU, CTPOCHHUEM
KJIETOK pa3HbIX TKaHEH M UX (QYHKIMSIMH, MEXAy OpraHaMd M CHCTEMaMH OpraHoB y pacTeHUH,
KUBOTHBIX U YE€JIOBEKA U UX (QPYHKLUUAMHU, MEXKAY CUCTEMAMU OPraHOB U UX (PYHKIMSIMH, MEXKIY dTanamu
oOMeHa BEIIEeCTB, JTalaMM KIJIETOYHOTO IMKJIA W JKU3HEHHBIX LMKJIOB OpPraHU3MOB, JTalamu
SMOPUOHAIILHOTO Pa3BUTHSL, TEHOTUIIOM U (PEHOTUIIOM, PEHOTUIIOM U (HPaKTOpaMHU CpeJibl OOUTaHNUS;

YMEHHE BBISABIISTH OTINYUTEIbHBIE IPU3HAKYU JKUBBIX CHUCTEM, B TOM YMCIIE PACTEHHMH, )KUBOTHBIX
U 4EJIOBEKA;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOIIUE AapryMEHTbI, OHOJOTHMUYECKYI0 TEPMHHOJIOTUIO U
CUMBOJIMKY JJIs JOKAa3aTeNbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHYECKUX IPYIIII;

yMEHHE pelarb OUOJOTMYECKHE 3aJjaud, BBIABIATH HPUYMHHO-CIEJCTBEHHBIE CBA3M MEXIY
UCCIIeTyeMbIMU OMOJIOTMYECKUMH MPOIIECCAMU U SIBJICHUSIMHU, JI€1aTh BHIBOBI U IIPOTHO3BI HA OCHOBaHUH
MOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH Ja00paTOpHbIE U MpaKTHUYeCKHe paboThl, coOII0AaTh MpaBuia Mpu padote ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHUE BBIABUTaTh T'MIIOTE3bI, MPOBEPITh UX AKCHEPUMEHTAIBHBIMU CPEICTBaMH, (hopMynupys
LI€J1b UCCIIEI0BAHMS, AaHAJIM3UPOBATh ITOJIYYEHHBIE PE3YJIbTATHI U JIEJIAaTh BBIBOJIBI,

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIIE0BATENBCKOM paboTe 1Mo OUOJIOTUH, SKOJIOTUU U MEIUIIHE,
NpoBOJUMMON Ha 0a3e UIIKOJbHBIX HAy4YHBIX OOIIECTB, W MYOJWYHO TPEACTaBIATH IOJTYUYECHHBIE
pe3yNIbTaThl HA YUEHUYECKUX KOH(DEPEHIMSIX;

YMEHHE OILICHMBAaTh ATHUYECKHUE acleKThl COBPEMEHHBIX HCCIIeNOBaHUil B o0jacTu OMOJOTHH U
MEIULUHBl (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHME, HAIPABICHHOE W3MEHEHHE TI'€HOMa U
CO3JIaHHE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYUIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiell npodeccHoHAIBHOM AEATEeNbHOCTH B



obmactT OHOJOTMH, MEIHMIMHBI, OWOTEXHOJOTWUH, BETEPUHAPUHU, CEJIBCKOTO XO3S5iCTBA, MHIIEBOM
MPOMBIIIICHHOCTH, YIIIyONATh IO3HABATEIbHBIA HMHTEpEC, HAlpaBICHHBIH Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOLIEH npodeccuu u MpoJoLKeHne OMOIOTHYECKOr0 00pa30BaHUs B YUPESKICHUAX CPEIHETO
po(hecCHOHATLHOTO U BBICIIETO 00pa30BaHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHMs ydeOHoro mnpeamera «buomorms» B 11 kiacce DOIDKHBI
OTpaXarh:

c(OPMUPOBAHHOCTh 3HAHMH O MECT€ M pOJM OHMOJIOTHM B CHUCTEME E€CTECTBEHHBIX HAyK, B
(bOopMHPOBaHNU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, B MO3HAHHH 3aKOHOB IPHPOABI
PEUICHUN HKOJIOTMYECKUX MpOOJIEM 4YeJIOBEYECTBa, a TAKKE B PEHICHHMH BOIPOCOB PAIMOHAIBHOIO
PUPOJIOTIONB30BaHUSA, U B (POPMHUPOBAHNUN [IEHHOCTHOTO OTHOLICHHUS K MPHPOJIE, OOIIECTBY, YEIOBEKY, O
BKJIAJIC POCCHICKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHUH;

YMEHHE BIIAQJETh CHCTEMOH OWONOTHYECKUX 3HAHUM, KOTOpas BKJIIOYACT ONpEACTCHHUS U
MOHMMaHHE CYIIHOCTH OCHOBOIOJAraloMMX OMOJIOTMYECKUX TEPMHHOB M TOHSATHHA (BUA, SKOCHCTEMA,
ouoctepa), Omonormueckue Teopuu (dBomronMoHHas Teopuss Y. JlapBuHA, CHHTETHYECKas TEOpPUS
sBomonnu), yuenus (A.H. CeeprioBa — o myTsax W HampaBieHHsx sBomounu, B.M. Beprnaackoro — o
ouocdepe), 3axonsl (reHeTHyeckoro pasHoBecust k. Xapau u B. BaitnOepra, 3aposplmeBoro cxoacrsa
KM. boapa), mpaBuna (munumyma lO. JIuOmxa, 5KOJOrMYecKodl NHpPaMUABI SHEPTUHU), TUIOTE3BI
(runoresa «mupa PHK» V. I'mnbepra);

YMEHHE BIIaJIETh OCHOBHBIMH METOJJaMH HAYYHOTO MO3HAHUS, UCIIOJIb3yEMBIMU B OMOIOTUYECKUX
UCCIICIOBAHMSIX KUBBIX OOBEKTOB M JKOCHCTEM (ONHMCaHHE, W3MEpEHHE, HaOII0JEeHUE, DKCIIEPHMEHT),
Croco0aMH BBISIBIICHUS M OIICHKH aHTPOTIOT€HHBIX U3MEHEHHI B IPUPOJIE;

yYMEHHE BBIJICISTH CYIIECTBEHHBIC NMPH3HAKU: BHIOB, OMOTE€OIIEHO30B, SKOCUCTEM M OHochepsl,
CTaOMJIM3HUPYIOIIETO, JBIDKYIIETO M Pa3phIBAIOIIETO ECTECTBEHHOIO OTOOpa, aJUIONaTpUYecKoro M
CHUMITaTPUYECKOTO BHMJI000pa30BaHUs, BIUSHHS JABMXKYIIMX CHUJ ABOJIOLMM Ha T€HO(OHA MOMYJISALHH,
INPUCIIOCOOJIEHHOCTH OpraHU3MOB K cpeie OOMTaHMs, YEpeJOBaHUS HANpPaBICHUHA HBOJIIOLMH,
KpPYTOBOPOTAa BEHIECTB M MIOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3H MEXIy TNPOIECCAMH DSBOJIIONWH, IBWKYIIMMH CHIAMHU
aHTPOIIOTeHe3a, KOMIIOHEHTaMH Pa3IMUHBIX SKOCHCTEM H MPHUCITOCOOICHUSMHU K HUM OPTaHU3MOB;

YMEHHUE BBISBIATH OTIIMYUTEIBHbIC TPH3HAKH KUBBIX CHCTEM, IPUCIIOCOOICHHOCTh BUIOB K Cpelie
oOuTaHus, aOMOTHYECKMX M OMOTMYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3€H OpPraHU3MOB B
cooO11ecTBax, aHTPOIIOT€HHBIX N3MEHEHHH B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCMOIb30BaTh COOTBETCTBYIOIIUE AapryMEHTbI, OHOJOTMYECKYI0 TEPMHHOJIOTHUIO U
CHUMBOJIMKY JJIsl JIOKa3aTeNbCTBA POJCTBA OPraHW3MOB PA3HBIX CHCTEMATHYECKMX TPYII, B3aMMOCBS3U
OpPraHuU3MOB U Cpeabl OOWTaHMs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAUMOCTH COXPaHEHUs
MHOT000pa3us BUIOB M DKOCUCTEM KaK yCIIOBHS COCYIIECTBOBAHUS MPUPOJIBI U YETIOBEYECTRA;

YMEHHE pemarb OWOJIOTHYECKUE 3ajaud, BBIABISATh NPUYHHHO-CIICJCTBEHHBIC CBS3H MEXKIY
UCCIIETyeMBIMHI OMOJIOTHUECKUMH TPOIIECCAMU U SIBIICHUSIMU, JIEJIaTh BHIBOJIBI M TPOTHO3bI HA OCHOBAHUHT
MIOJTyYSHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIMOIHATH Ja0OpaTOpHbIE U MPAaKTUYECKUE paboThl, COONIOATh MpaBuia MpH padboTe ¢
yueOHBIM U JIaOOpPaTOPHBIM 00OPYJOBAHUEM;

YMEHHUE BBIABUTaTh T'MIIOTE3bI, MPOBEPITh UX HKCHEPUMEHTAIBHBIMU CPEICTBaMH, (hopMynupys
1eJIb UCCIIEIOBaHMS, aHAJTU3UPOBATh MOJTyUYEHHBIE Pe3YyJIbTAaThl U JA€TIaTh BEIBOIbI;

YMEHHE y4acTBOBATh B y4eOHO-HUCCIIEAOBATENLCKOM paboTe 110 OMOJIOTHH, SKOJIOTHN U MEIUITHE,
MpOBOMMMON Ha 0a3e MIIKOJNBHBIX HAy4YHBIX OOIIECTB, W MYOJWYHO TIPEACTABIATH TOJTYYCHHBIC
pE3yNbTaThl HA YIEHHYECKUX KOH(PEPECHIIX;

yYMEHHE OLIEHUBATh THUIOTE3bI U TEOPHH O MPOUCXOKACHUH KU3HH, YEJIOBEKA M YEITOBEUECKHX pac,
0 MPUYHMHAX, TOCECTBHUIX U CIIOCO0axX MpeloTBpaIleH s I100aIbHBIX N3MEHEHUH B buocdepe;



YMEHHE OCYUIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiell npodeccHoHAIBHOM AEATEeNbHOCTH B
obmacT OWOJIOTUH, SKOJIOTUH, HPUPOAONOIH30BAHUS, MEIUIMHBI, OWOTEXHOJOTHUH, IICUXOJOTHH,
BETEpUHAPUH, CETTLCKOTO X03sICTBA, MUIEBON MPOMBIIIJICHHOCTH, YIITyOIsTh MO3HABATEIbHBIA HHTEPEC,
HaNpaBJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu U MPOJOHKEHHE OHOIOTHYECKOTO
oOpa3zoBaHHs
B YUPEXIEHUAX CPEAHEr0 NPOPECCHOHATBHOIO U BBICILIET0 00pa30BaHMUs.



10 KJIACC

Ne HaumenoBanue tem Kon-Bo OcHOBHBIE BUJIbI I€ITEIILHOCTH 20P
IIporpammHoOe conepxanue
/1 y4e0HOro mpeameTa 9acoB o0yJaronuxcs
1 Tema «buosorust Kak HayKka»
1.1 | buonorus xak 1 CoBpemeHHast OMOJIOTHs —KOMILIEKCHAsl HayKa.| PackpbIBaTh cojiepikaHue TEPMUHOB U https://myschoo

KOMIIJICKCHAasA HayKa U

KaK 4acTh
COBPEMEHHOTO
oO1iecTBa

KpaTkas ucropus pa3BuTHsI OMOJIOTUU.
buonornueckue

HAYKU U U3y4aeMbIe MU TIPOOIJIEMBI.
@dyHIaMeHTaIbHbIE, IPUKIIAAHbIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS

B OMOJIOTHH.

3Ha4yeHne OMOJIOTHH B POPMHUPOBAHUHT
COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTuHbI Mupa. [Ipodeccun, cBsa3aHHbIE C
ouosiorueil. 3HayeHue OUOJIOTUH B
MIPAKTUYECKOHN JESITeIbHOCTH YeI0BeKa:
MEAMIIMHE, CEIBCKOM X034HCTBE,
IIPOMBIIITIEHHOCTH, OXPaHe IPUPOJIBI.
JdeMoHcTpanuu

[Moptpetsl: Apucrotens, Teodpacr,

K. JIunnen, XX.b. Jlamapk, Y. JlapBuH,
V. Tapsei, ['. Menaens,

B.1. Bepuanckui, .11 I1aBnos,

.. Meunnkos, H.U. Basunos,H.B.
Tumoddees-PecoBckuit,

Hx. Yorcon, ®@. Kpuxk, J[.K. benses.
Tabaumbl 1 cxembl: «CBSI3b OHOJTOTHIC
JpYyruMu Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK

MOHATUI: HAYYHOE MUPOBO33pEHUE,

Hay4Hasl KapTMHAa MUPA, HAYYHBIA METOI,
TUIIOTE3a, TEOPHUSI, METOJIbI MCCIIEIOBAHUSI.
XapakTepu30BaTh OMOJOTHIO KaK
KOMILUIEKCHYIO HayKy, €€ MECTO U POJIb CpPEIU
JIPYTUX €CTECTBEHHBIX HAYK.

OueHuBaTh BKJIaJ OT€YECTBEHHBIX

Y4€HBIX B pa3BUTHE OMOJIOTHH.

OreHuBaTh PoJib OMOJIOTHUECKUX

OTKPBITHI U UCCIIEIOBAHUI B Pa3BUTHH HAYKU
Y TIPaKTHYECKON JACATEIBHOCTH JIIOJIEH.
[Tepeuncasite mpodeccuu, CBI3aHHbIC

C COBPEMEHHOM OMOJIoTHEH.

[TpuBOIUTE MPUMEPHI MPAKTUIECKOTO
WCTIOJIB30BaHUS IOCTHIKEHUH OMOJIOTHH B
MEIUIIHE, CETLCKOM X035HCTBE,
MPOMBIIIJICHHOCTH U OXPaHe MPUPO/IbI

l.edu.ru/
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Hroro yacoB 1o Teme

1

2

Tema «’KuBble cUCTEMbI U X U3YYEeHHE»

2.1

JKuBnie cuctemMbl U
UXCBOWCTBA

1

JKuBbI€ cHCTEMBI KaK TIPEIMET U3yUCHUS
ononoruu. CBOMCTBA KUBBIXCUCTEM:
€IMHCTBO XMMHYECKOT'O COCTaBa,

JUCKPETHOCTDH U LEJIOCTHOCTH,CIIOXKHOCTE U

YHOPSIOYEHHOCTb
CTPYKTYPBbI, OTKPBITOCTb,
camMoOopraHu3anus,
CaMOBOCIIPOU3BEICHHE,
pasapakKumMoCTb, UISMCHYHUBOCTL,POCT

U pa3BUTHE.

JeMoHcTpaL U

Talnuubl u cxembl: «OCHOBHBIE
MIPU3HAKHU KU3HWY, «buonornyeckue
cuctemsl», «CBOMCTBA )KMBOW MaTEPUN»

PackpeiBath cozpepxkaHue TEPMUHOB U
IIOHSITHM: )KUBAasi CHCTEMA, DJIEMEHT,
IIOICUCTEMA, CTPYKTYpPa; OTKPBITOCTb,
BBICOKAsl YIIOPSIOYEHHOCTb,
YIPAaBIEMOCTb, HEPAPXUUHOCTD.
XapakTepu30BaTh CTPYKTYpY U CBOWCTBA
JKUBBIX CUCTEM, OTINYMS XUMUYECKOTO
cocTaBa 00BEKTOB KUBOIHU HEKUBOM
IPUPO/IbI, OOIMI TPUHLIUIIKIETOUYHOM
OpraHU3al1H KUBbIX CUCTEM.
CpaBHUBaTh OOMEHHBIE ITPOLIECCHIB
HEKHBOM U KUBOU MPUPOE;
PacKpbIBaTh CMBICI PEAKIIUH
MeTaboIn3Ma.

OOBACHATH MEXaHU3MbI CAMOPETYIISILIUU
JKUBBIX CUCTEM Pa3JINYHOIO
MEPAPXUUECKOTO YPOBHSI; pACKpBIBATh
CYTb IIPUHIIMIIOB MOJIOKUTEIBHON U
OTpHULIATEILHONOOPATHOI CBS3M.
AHanu3upoBaTh CBOMCTBA
CaMOBOCIIPOU3BEIEHUS, pOCTa U
pa3BUTHS OPraHU3MOB

https://mysc
hool.edu.ru/
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2.2

YpoBHeBas
OpraHuzanus
KUBBIXCUCTEM

YpoBHU OpraHU3alUU KUBBIX CUCTEM:
MOJIEKYJIAPHBINA, KJI€TOUYHbIN, TKAHEBBIH,
OpraHU3MEHHBIN,
MOMYJISIIIUOHHO-BUI0BOM,

9KOCHUCTEMHBIH (OMOTEeOIICHOTUYECKHH),
ouocdepnsiit. [Iporneccsl,
MPOUCXOIAIIUE B )KUBBIX CUCTEMAX.
OCHOBHBIE MPU3HAKHU KUBOTO. JKU3HBKAK
dopma cymectBoBanus marepun. Hayku,
M3YYarolle KUBbIE CUCTEMbIHA PA3HBIX
YPOBHSIX OpraHu3alu.

N3ydenue xuBbIX cuctemM. MeToasl
ouonorudeckoit Hayku. Habmonenue,
U3MEpPEHHE, SKCIIEPUMEHT,
CHCTEMaTH3alMs, METaaHaIH3.

ITousTre 0 3aBUCHMOM 1 HE3aBHUCUMOU
nepeMeHHou. [Inanuposanue
skcriepuMenTa. [loctaHoBKa U mpoBepka
runore3. Hynesas runoresa.llonstue
BBIOOPKU U €€ JOCTOBEPHOCTH. Pa3zdpoc
B OMoiornueckux JaHubix. OeHkKa
JIOCTOBEPHOCTH TIOJIYYEHHBIX PE3YJIHTATOB.
[Tpu4uHBI HCKaXKEHUS PE3YJIHTATOB
sKcTIepuMeHTa. [IoOHATHECTAaTHCTHIECKOTO
TecTa.

JdeMoHcTpanuu

Tabauie! U cXeMbl: «YpPOBHHU
OpTraHu3aIH KUBOU TIPUPOJIBI»,
«CTpOeHHE KUBOTHOM KIIETKN,

«Txann KHUBOTHBIX), «Cucremsbl OpraHoB
YeJIOBEUECKOr0 OpraHu3May,
«buoreonienosy, «brochepar,

PackpbiBaTh copepxanrue TEPMUHOB U
MOHSITHIA: OOMEH BEIIIECTB U MPEBPAICHUE
SHEPTrUu, CaMOBOCIIPOU3BE/ICHUE,
CaMOPETYJISIIUS, Pa3BUTHE, KU3Hb, HAYUHBIHN
(bakT, HayyHBI METOJI, MpobIeMa, THIIOTE3a,
TEOpHUsl, IPABUII0,3aKOH.

[lepeunciaTh NpU3HAKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHU
OpraHu3aliy )KUBBIX CHCTEM U METO/bI
OMOJIOTMYECKHUX HCCIIeIOBAaHUM.

OnuceiBaTh 0COOEHHOCTH,

XapaKTEpHbIE JJI KaKI0TO YPOBHS
OpraHu3aluu KUBOTO.

Ha3biBaTh HaykH, U3ydaroniye >KMUBbIe
CHCTEMBI Ha Pa3HBIX YPOBHIX OpPraHU3aIUH.
CpaBHUBATh MEXIY COOOM KUBBIE CHCTEMBI
Pa3HBIX YPOBHEW OpraHu3aIuu u
MIPOUCXOASAIINE B HUX

nporiecchl. [Toka3piBaTh posib TUTIOTE3 U
TEOpHiIB (HOPMUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpa

https://my

school.edu.

ru/
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«MeTtoabl U3y4YeHHUs! KUBOU IPUPOJIBI.
O6opynoBanme: 1ab0paTopHOE
o0opyaoBaHue AJis TPOBEIACHUS
HaOIOJICHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckasi pabora

«Hcmonnp30Banue Pa3jIMYHbIX METOAOBIPU
HN3YYUYCHUU KUBBIX CUCTCM)).

Htoro 4yacoB 1o Teme

3 Tema «buosorus KJIeTKN»

3.1 | Ucropus oTKpbITHS KieTka — cTpyKTypHO- PackpeiBath conepkaHue€ TEPMHUHOB H https://my
WUU3YYCHHS KIICTKH. QYHKIIMOHAIBHAS IMHHIIA JKHBOTO. TIOHSITHIA: KJIETKA, OPTaHEeIUTHI, school.edu.
Knerounas reopus HcTopHst OTKPBITHS KJISTKH. JYKapUOTHI,  MPOKAPUOTHI,  BUPYCHI, ru/

Pa6otsl P. I'yka, A. JIeBenryxka. uuTonorns  (KieTodyHas — OHOIOrHs),

Knerounas teopus (T. [LIBanH,

M. llneiinen, P. BupxoB). OcHOBHBIE
MOJIOKEHUSI COBPEMEHHOM KJIIETOUYHOM
TEOPUHU.

JleMoHCcTpaLun

Iloprpetsl: P. I'yk, A. JleBenryk, T.
[[IBann, M. IIneiinen, P. Bupxos, K.M.
bap.

OobopynoBaHue: CBETOBOW MHUKPOCKOIT,
MUKpOIIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTE€pHUAIbHBIX KIETOK

KJICTOYHAA T€OpI/I$[.

XapakTepru30BaTh OCHOBHBIE ATaIlbl
Pa3BUTHUS UTOJIOTMH KaK HAyKU U €€
odopMIIeHHE B KIETOYHYIO OMOJIOTHIO.
[Toka3bIBaTh BKJIA]] YUEHBIX-OMOIOTOBB
I/ISy‘IeHI/Ie KJICTOYHOT O CTpOGHI/Iﬂ
OpraHU3MOB.

Hepeqncnﬂb OCHOBHBIC ITOJIOKCHUA
KIIETOYHOU TEOPUH, OOBSICHATH €€ POJIHB
(hOpMHUPOBAHUH €CTECTBEHHO- HAYYHOU
KapTHUHBI MUpa.

[TpuBoaMTH MOKA3aTENHCTBA

POACTBA OPTaHU3MOB

C UCITOJIb30BaHUEM ITOJIOKCHHI
KJIETOYHOU TEOpUHU
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3.2

Metonasbl
MOJIEKYJISIPHOI
u

KJIETOYHOM OMOJIOTUH

Metoabl MOJIEKYJIAPHON U KJIETOUYHON
OMOJIOTMU: MUKPOCKOIIUS, XpoMarorpadus,
NIeKTPOoOope3, METOIMEUCHBIX AaTOMOB,
nuddepeHnraIbHOCICHTPU D YTUPOBAHHKE,
KyJIbTUBUPOBAHUE KIIETOK. M3yuenue
@ukrcuposanHvix K1emoK. INeKTPOHHAs
MHUKPOCKOTIHSL.

Kongpoxanvnas muxpockonus. Bumanvnoe
(npudicuznenHoe) u3yyeHueKIemox.
JemoncTpanuu_Ta0IuIbl U CXEMBbL:
«CBeTOBOI MUKPOCKOIT»,

«DJIEKTPOHHBI MUKPOCKOII»,

«HMcropus pa3BUTHAMETON0B
MUKPOCKOTIHI.

O0opynoBaHme: CBETOBON MUKPOCKOII;
MHUKpOIpenapaThl paCTUTENbHBIX,
KUBOTHBIX U OaKTE€PUATBbHBIX KIIETOK.
IIpakTyeckas padora

«M3yueHne MeTo10B KJIETOYHON
ouonorun (xpomarorpadus,
anextpodopes, auddepeHnnarTLHoe
neHtpudyruponanue, [TLIP)»

PackpsIBaTh conep:kaHue TEPMUHOB U
MOHATUI: MUKPOCKOIIUPOBAHUE,

MIPUTOTOBIICHHUE CPE30B, NupPepeHnanbHOe

OKpalIMBaHue, Xxpomarorpadus,
351eKTpOo(ope3, METO]T MEUEHBIX ATOMOB,
LHEHTPUPYTUPOBAHNUE,METO/L KYJIbTYPBI
KJICTOK U TKaHEeH, METOJI peKOMOMHAHTHBIX
JIHK.

XapakTepu30BaTh OCHOBHBIE METO/IbI
M3yYEHUS JKUBOU MTPHUPO/IBL.

I'oroBHUTH BpeMEHHBIE

MHUKpPOIpEenapaThl, pacCCMaTPUBATh UX

B CBETOBOM MUKPOCKOII H JIeTaTh
OIIMCAHUE.

OOBACHATDH U cOOJII0IaTh IPABUIATEXHUKU
MHUKPOCKOTIHPOBAHUS

https://mysch
ool.edu.ru/

HWtoro yacos o teme

4

Tema «XumMHn4yeckasi OpraHu3anus KJICTKH»
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4.1

XUMHUYECKUN

COCTaBKIJICTKH.

Bonau
MI/IHepaJIBHLIC
BellecTBa

XUMHUYECKUI COCTaB KJIETKU. Makpo-,
MHUKpPO- U YIbTPAMUKPOIJIEMEHTHI.
Bopa u e€ ponb kak pacTBOpUTEIS,
peareHTa, yuyacTtue

B CTPYKTYPUPOBAaHUU KIIETKH,
TEIUIOperyiauud. MuHepaibHbIe

BE€IICCTBA KJIICTKU, UX 6I/IOJ'IOFI/ILIGCKaHpOJ'II).

Posb KaTHOHOB ¥ AaHHOHOB
B KJIETKE.
JleMoHCcTpaLun

2 !I/IaF[ )AMMBbI: «PacnpeneneHI/Ie
XUMHYECKHX JIEMEHTOB B HEXKUBOU

npupone», «Pacnpenenenue
XUMHUYECKUX JIEMEHTOB B KUBOU
PUPOJIEN.

Tabaune! 1 cxembl: «Ilepuoanueckas
TabIUIa XUMUYECKUX IIEMEHTOBY,
«CTpoeHHEe MOJIEKYJIBI BOJIBIY,

«BeniecTBa B cocTaBe OpPraHu3MOB»

PackpeiBath cojiepkaHre TEPMHUHOB U
TIOHSITHIA: 3JIEMEHTHI-OMOTEHBI, TUTIONb,
BOJIOPOJIHAS CBSI3b, THIPOPUIBHOCTS,
ruipopoOHOCTE, Typrop, MUHEpaIbHbIC
BEIIeCTBA, Oy(epHbIC CUCTEMBI, aHUOHBI,
KaTHUOHBI.

[Tepeuncisitb 0COOCHHOCTH
XHUMHUYECKOTO COCTaBa KIICTKH.
PaznuuaTth Makpo-, MUKpO-
YIIBTPaMUKPOIJIEMEHTHI, BXOISIIHCB
COCTaB JKUBOTO U MX POJIb

B OpraHusMme.

XapakTepHu30BaTh CTPOCHHUE U CBOICTBA
BO/JIbI; OOBSICHATh IPUYHHBI €€ 0COOBIX
CBOMCTB U (DYHKIIUU B KIICTKE.
[Toka3pIBaTh pOJIb KATHOHOB M aHHOHOBB
o0ecreyeHnt MpoIeccoB
YKU3ZHEJEATEIIbHOCTH (OCMOPETYIISIIIHS,
co3/laHe MEMOPaHHOTO TTOTEHITHAIA,
perynsiiust paboThl OEIKOB), pabOThI
Oy(epHBIX CUCTEM.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
U QYHKIIMH HEOPTAaHUYECKUX BEIIECTBKICTKU

https://mysch

ool.edu.ru/
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4.2

Opranunueckue
BElIECTBA KJIETKU
—0enku

Oprannyeckue BeniecTBa KJIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHUCIIOTHBIA COCTaB OEIKOB.
CTpyKTyphl OEITKOBOI MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oelnka,
NenTHAHas CBsA3b. BTopuuHas,
TpEeTUYHAas!, YeTBEPTUUHAS CTPYKTYPHI.
JHenarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6ekoB.
buonornueckue pyHKIHH OSITKOB.
Ilpuonsl.

JleMoHcTpaL U

IToptpert: JI. ITosuHr.

Tabmuiel u cxeMbl: «CTpoeHue
MOJIEKYJIbI 0enkay, « CTPYyKTYphbI
0eNKOBOM MOJIEKYJIB. OOOpy10BaHME:
XHUMHYECKas TI0Cy1a HOOOpyI0BaHUE.

JlabopaTopHas pabdora
«O06Hapy>xeHHe OEIKOB C TOMOIIBIO
Ka4C€CTBCHHbBIX peaKuHﬁ»

PackpbIBaTh conepkaHre TEPMUHOB U
MOHATHUI: MOHOMEPBI, TOJINMEPHI, OEITOK
(mpoTteuH), NeNTHa, AMUHOKHCIIOTA,
NENTUIHAS CBSA3b, MOJUMETITHI, ACHATYPaIHs,
peHarypanus, ro0yIsipHbIe U
buOpHILIApHBIC OCTIKU, TPUOHBI.
XapakTepu3oBaTh OCJIKH, UX

CTPYKTYPHYIO OPTaHU3AIHIO U QYHKIIUU
(cTpyKTypHasi, SHEepreTuueckasi, CAirHaJIbHasl,
perynsaTopHas, ABUTraTeIbHasl, 3alluTHas,
(dbepMeHTaTUBHAS ).

Ha3zbiBaTh XUMHUYECKUE OCHOBBI
(GopMUpOBaHUS CTPYKTYp O€IKOBOM
MOJIeKYJIbl. [I[puBOANTE IPUMEPHI
(buOPUILIAPHBIX,TTI00YISIPHBIX OEIKOB.
BBINONMHATE KaueCTBEHHBIE peaKIIMMHA
oOHapy»keHue OeJIKOB B KIIETKE;

OOBSICHATD TIOTY4YECHHBIC PE3YIHTATHI

https://mysch
ool.edu.ru/
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4.3 | Opranunueckue YraeBoapl. MoHOCaxapuabl, 1Mcaxapubl, PackpeiBath conepkaHue TEPMUHOB U https://mysch
BElIECTBA KJIETKU OJIUTOCAaxXapuabl U nojucaxapuabl. O0mmii MOHSITHUI: YIIIEBO/IbI, MOHOCAXapUIbl, ool.edu.ru/
—yTJ1E€BOJIbI TIUTaH CTPOCHUSIH (PU3UKO-XUMHUYECKHUE Jcaxapu/ibl, OJIMIOCaxapu/ibl,

CBOIiCTBa yrieBoaoB. buonornueckue IoJIcaxapubl, II0Ko3a, pubdo3a,
(GYHKIIUH YTIIEBOIOB. ne30Kcuprbo3a, 1akTo3a, MallbTo3a,
JleMoHCcTpanun caxapo3a, Kpaxmaj, IIIMKOTeH, 1eJUTI0JI03A.
Tabmue! u cxembl: «CTpoeHue Knaccudunupoats yrieBojsl o
MOJIEKYJI YTJIEBOJOBY CTPOEHHUIO U MEPEUUCIIATh UX
GyHKIUH.
[IpuBOANTH IPUMEPHI PA3TUUHBIX
YIJIEBOJIOB (MOHOCAXapUJIOB,
JIcaxapm/i0B, OJIMIocaxapuioB,
MOJINCAXaPUIOB)

4.4 | Opranuueckue Jlununet. 'mapodunsHO-THIPOPOOHBIE PackpsIBaTh copepxaHrue TEPMUHOB U https://
BELIECTBA KIIETKU cBoiicTBa. Knaccudukanus unuios. MOHSATUIN: JTUTTUBI, TPUTITUIIEPUIBI, myschoo
—JIUTIHA b Tpurnuuepuast, ocHoTunuIbI, BOCKH, dbochonmunuabl, BOCKU, CTEPOU/IBI, lLedu.ru/

crepouibl. buonorundeckue pyHKIMMA
munuoB. O0IIMe CBOMCTBA OMOTOTHYECKUX
MeMOpaH — TeKy4eCTh,CITOCOOHOCTH K
CaMO03aMbIKaHHIO,

MOJIYIIPOHUIIAEMOCTh. JleMoHcTpanun
Ta6muipt 1 cxeMbl: « CTpOSHUEMOJIEKY T

JIUITU OB

JIMTIOIIPOTCUHBI, INTUKOJIUIIU/IBI.

KnaccudunupoBars Tunuasi
10 CTPOCHUIO; XapaKTEPU30BATh UX

byHKIIUU
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4.5

Hykneunnosbie
kucnotel. CTpoeHue
n ¢ynkmun  JIHK,
PHK,AT®

Hyxkneunossie kucnotsl. JJHK 1 PHK.
CrtpoeHne HyKJIIEHHOBBIX KUCIIOT.
Hyxkneoruapl. [Ipunumn
koMIuieMeHTapHocTu. [Ipasuno Yapraddoa.
Crpyktypa JJHK — nBoitHascnipaib.
MecToHaxoxaeHne U OUOIOrHYecKre
¢bynkuun JJHK. Buger PHK. @yakuun PHK
B KJIETKE.

Crpoenue monexyibl ATO.
Makponspruueckue cBsizu B Mojiekyine ATO.
buonoruueckue pynkiyu ATO.
BoccraHoBieHHbIE IEPEHOCUMKH, UX
byHKIUM B KIETKe. /[pyeue
HyKneozuompugocgamol (HTD).
CexsenupoBanue JJHK. Memoow
2eHOMUKU, MPAHCKPUNTNOMUKU,
NPOMeoOMUKU.

JleMoHCcTpaLun

IToptpetst: k. Yorcon, ®@. Kpuk,

M. Yunkunce, P. ®panxnun, @. Canrep,C.
IIpy3unep.

Tabauie! u cxembl: «HykienHoBbie
KHCIOTB, «CTpOEHHE MOJIEKYJIBI

AT®». ObopyroBanmne: XMMHUYECKas OCyAa
no0opyA0BaHHUE.

JlabopaTopnas padora

«HMccnenoBanne HyKIEMHOBBIX KUCIIOT,

BBIJICJICHHBIX U3 KJICTOK PAa3JIMYHBIX
OpraHu3MoOB»

PackpbiBaTh copepxanrue TEPMUHOB U
MOHTHI: 1€30KCUPUOOHYKICHHOBAS
kuciota (JJHK), pubonykinennoBas

kuciora (PHK), wnykieotun, wHykieo3un,
a30TUCThIE OCHOBAHWUsA, aJICHUH, TyaHHH,
LUTO3UH, TUMHH, YpaIu,
KOMILUIEMEHTAPHBIE OCHOBAHMUS,
anenosuntpudocdar (ATD),
MaKpOIPruyecKas CBs3b,

CEKBEHUPOBaHUE, TEHOMUKA,
TPAHCKPUIITOMHUKA, TPOTEOMUKA.
XapakTepus3oBaTrh, ONMKUCHIBATh U
CXeMaTHUYEeCKU M300pakaTh CTPOEHUE
nykieornaa JHK u neoiinoi cnupanu JJHK,
cexkBenuposanue JJHK. Onuceiats nporecc
perukanuu JIHKB kiieTke n Ha3pIBaTh €ro
OMOJI0rMYecKOoe 3HaUEHHeE.

XapaktepuzoBath ¢pynkuuu JJHK. Paznuuats
cTpykTypy U Qpynkuun PHK.OnucsiBaTh
MIPOIIECC TPAHCKPHUIIIIUH.

CpaBHMBaTh HYKJIEMHOBBIE KUCTIOTBI

(IHK u PHK).

XapakTepru30BaTh 0OCOOCHHOCTH CTPOCHHS

u pynkuuu ATO. GopmyaupoBarts U
OOBSICHATH MPUHIIUITKOMITJIEMEHTAPHOCTH U
npasuio Yapradda

https://mysch

ool.edu.ru/
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4.6 Meronsl 1 CrpykTypHast OMOJIOTHs: OMOXUMUYECKHE U PackpsIBath copepxaHue TEPMUHOB U https://mysch
CTPYKTYPHOI Onodu3nUecKue UCCIeJOBaHUs COCTaBa U MOHATUI: MOJEIUPOBAHUE, ool.edu.ru/
Oouonoruu IIPOCTPAHCTBEHHOU CTPYKTYPBI KOMIIBIOTEPHBIN JM3aiiH.

buomonekyit. Modenuposarue cmpykmypo [lepeunciiaATh NepCreKTUBHBIE HAIIPABICHUS
U hynKyuti GUOMONEKY UUX KOMNIEKCOB. Hay4HbIX MCCIIEJOBAHUIB CTPYKTYpPHOI
Komnviomephnviii Ousaiin u opeanuyieckuti OMOJIOTHH, PACKPHIBATHUX 3HAYCHHE IS
cunme3s OUOMONIEKY U UX HENPUPOOHBIX MEIUITUHBI |
ananocoe CEJIbCKOT0 X0351CTBA
HToro yacoB 1o teme 10
) Tema «CTpoeHue u pyHKIMH KJIETKID)
5.1 | Tuns! xneTox. 1 Tumel  KIETOK: JyKapuoOTHYeCKas U PackpsIBaTh copepxaHue TEPMUHOB U

ITpokapuotuuecka
SKJIeTKA

POKapUOTUYECKAsL. CrpykTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUS

KJICTKH.

CtpoeHue  MPOKAPUOTUYECKOW  KIIETKH.

Knerounass crenka Oakrepuili u apxei.

Oco0eHHOCTH CTPOEHUS

reTepoTpodHOM 1 aBTOTpOHHON
POKapUOTUYECKHX KJIETOK. MecTo uposib
POKapHUOT B OHOIIEHO3aX.

JleMoHCcTpaLun
Tabauie! u cxembl: «CTpoeHue
AYKApPUOTUYECKON KIIETKW, «CtpoeHue

HpOK&pHOTH‘-ICCKOﬁ KJIICTKH

MOHATUI: ITPOKAPUOTHYECKASI KIIETKA,
KJIETOYHAs CTCHKA, MypPEHH,
($OoTOCUHTETUYECKHE MEMOpaHBI,
¢naremuH.

XapakTepHu3oBaTh GOpMY U pa3Mepsl
MPOKAPUOTUYECKHX KIIETOK; (YHKIIUU
TF€HETUYECKOT 0 aIapara NpoOKapruoT
OnuceIBaTh mpoliecc cropooOpa3oBaHus,
OTMEYaTh €ro 3HaYEHUE I BELDKUBAHUS
OaKkTepUHIIpH yXyIIIEHUHN YCIOBUI
CyIIIECTBOBAHHUSI.

OnuceIBaTh pa3MHOKEHHUE TPOKAPHUOT.
OneHuBaTh MECTO U POJIb IPOKAPHOTB
OuoreHo3ax

https://mysch
ool.edu.ru/
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5.2

Crpoenue
AYKapHUOTUYECKO
WKJIETKH.
[ToBepxHocTH
pIAarmapar
KJIETKU

Crpoenue 1 (yHKIIMOHHUPOBAHUE
9YKApHUOTUYECKOMN KIIETKH.
[Tna3maruyeckas memOpaHa
(mazmanemma). CTpykTypa
IIa3MaTu4eckoil MemOpansl. TpancrnopT
BELIECTB YePE3 IJIA3MATUUYECKYIO
MeMOpaHy: maccUBHBIN (Tudys3us,
obneru€uHasinpy3us), ak THBHBIN
(mepBUYHBIN UBTOPUYHBIN AKTUBHBIN
TPaHCIIOPT).

[Toynponuniaemocts MeMOpaHsl. PaboTa
HaTpUii-KaJIMeBOro Hacoca. DHIOLUTO3:
MUHOLIUTO3, (ParonuTo3.9K301UTO3.
Knerouynas creHka.

CrpykTypa U QyHKIMU KIETOYHOU
CTEHKHU pacTeHuM, rpuooB.
JleMoHCcTpaLun

Tabnuubl u cxembl: «CTpoeHHe
DYKapUOTHYECKOU KIIETKWY,

«CTpoeHHe KUBOTHOM KIETKNY,
«CTpOoeHnEepacTUTENIBHON KIETKI.
O0opynoBaHme: CBETOBOI MUKPOCKOIL;
MUKpOTpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckast pabora

«M3ydyeHue cBOMCTB KJIIETOYHONMEMOPAHbD)

PackpeiBath cojiepkaHre TEPMHUHOB U
MIOHSITHIA: TIJIa3MaTHYecKast MeMOpaHa
(Tumazmaiiemma), )KUJIKOCTHO-MO3andIHas
MOJIeJTb, MeMOpaHHbIE OeTTKH
(nepudepuueckue, MHTETpaJIbHbBIC),
IIMKOKaIuKe, 1uddysus, ocMoc,

aKTHUBHBIN TPAHCIIOPT, SHIOIHUTO3,
(baromnuTo3, MUHOIIMTO3, YK30IMTO3,
KJICTOYHAsl CTEHKA, IIa3MOJICCMBI,
CHUMILIACT.

Xapaktepu30BaTh 0COOCHHOCTH CTPOCHHS U
(GYHKITUHN SyKapHOTHICCKOUKIICTKH;
TPAHCIIOPT BEIIECTB

Yepe3 I1a3MaTHYECKY0 MeMOpaHy:
MIACCUBHBIN U aKTHBHBIN TPAHCIIOPT; paboTy
OenKoB-KaHaIoB; paboTy HATPUI-KATUEBOTO
HAacoca; CTPYKTYpY UDYHKIIUU KIETOUHOMN
CTEHKHU pacTeHUI

U TpudOB

https://mysch
ool.edu.ru/
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5.3

[MuToruiazma u
€€0praHon bl

Huromnna3ma. I{uro3omns. I{utockenerT.
JBuxenue nuTomiazmMel. OpraHou/ bl
kieTkd. OHOMeMOpaHHbIE OPTraHOU/ b
KJIETKH: 3HA0IIa3Marnueckas cetb (JI1C),
anmapart ['ob/1Ku, TU30COMBI, UX CTPOCHHE U
bynkun. B3auMocBsa3601HOMEMOpPaHHBIX
OpraHouioB Ki1eTku.CTpoeHHE IPaHyIIpHOTO
peTuxkynyma. Mexanusm Hanpagienus 6enKos
6 DI1C.CuHTE3 pacCTBOPUMBIX OEIKOB.
CuHTe3 KJIETOUHBIX MeMOpaH. [ maakuii
(arpaHyJsSIpHBIN) YHAOIUIA3MATUYECKUN
petukynym. CekperopHas QyHKIHUs anmnapara
INonsxu. Moougukayus 6enkos 6 annapame
Tonvoorcu.

Copmuposxka benxos 6 annapamel 01v0xcu.
Tpancnopr BeriecTs B kKieTke. Bakyonu
pacTUTENbHBIX KIETOK. KIIeTOUHBIN COK.
Typrop. [TonyaBTOHOMHBIE OpTraHOUABI
KIJIETKA:MUTOXOH/IPUH, TJIACTHUIBI.
IIpoucxoscoenue mumoxonopu u

niracmuo. Cumbuoeenes

(K.C. Mepeorckosckuii, JI. Mapaynuc).
Crpoenue 1 pyHKIIMH MUTOXOHAPHHA U
wiactuf. [lepBuyHbIe, BTOPUYHBIE U
CJIOKHBIE TUTACTUJIBI (POTOCUHTE3UPYIOIIHNX
9YKapuoT.

XITOpOIIacThl, XpOMOIUIACTHI,

JIEMKOIIJIACTHI BBICIIMX PACTEHHM.
JdeMoHcTpanuu

[Toptpetst: K. C. MepexkoBcknit,JI.
Mapryinuc.

Tabmuiel u cxembl: «CTpoeHue

PackpeiBaTh copepkaHue TEPMUHOB U
HOHSTHUN: LIUTOIIA3Ma, IUTO30JIb,
LIUTOCKEJIET, KOMIIAPTMEHTHI, OPraHOU/IbI,
sHpoIu1azmaTrueckas cetb(D11C), annapar
["0s1bJKH, JIN30COMBI, BaKyOJlb, PUOOCOMBI,
aBTOJIM3, BE3UKYJISIPHBIN TPAHCIIOPT,
HEPOKCHCOMBI, KJIETOUYHBIH COK, TYprop,
MUTOXOH/IPHH, KPUCTBI, TUIACTHU]IBI,
XPOMOIIIACTHI, JTIEUKOILIACTHI, XJIOPOILIACTHI,
CTpOMa, TPaHbl, TWIAKOU, JJaMeJlIa.
XapakTepu30BaTh LIUTOILIAZMY
9YKAPHUOTUYECKOM KIIETKH; KIaCCU(PUIIUPOBATH
OpraHOM/Ibl B 3aBUCUMOCTH OT OCOOCHHOCTEN
UXCTpOEHHUs (0lHOMEMOpaHHBbIE,
JIByMeMOpaHHble, HeMEMOpPaHHBIE); ONTUCHIBATH
(GYHKIUM Ka)KJI0TO OPTaHOM/1a B KIIETKE.
OOBACHATH COOBITHS, CBSI3aHHBIC

C BHYTPHUKJIETOYHBIM MUIIEBAPEHUEM,ETO
3HAYEHUE JUIsl OPraHUu3Ma.

OTMeyaTh 3HAaYECHHUE [IUTOCKEIIETA;
XapaKTepU30BaTh €0 MIEMEHTHI
(MHKpOTPYOOUKH, MUKPO(DUITAMEHTBI,
MIPOMEXKYTOUHBIE (DUITAMEHTHI), UX POJIbB
KHU3HEAESITEIbHOCTH KJIETOK U TKaHe!
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9YKapUOTHYECKOH KIIeTKN», «CTpoeHHe
JKUBOTHOU KIETKN», «CTpoeHue
pacTUTenbHOU KIIeTKn», «CTpoeHune
MUTOXOHJIPHI.

OobopynoBanue: CBETOBO MUKPOCKOTI;
MUKpOTIpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnyeckas padora

«/3yuenue IBUKEHHS IUTOTLIIA3MbIB
PACTUTETBHBIX KIETKaX».
JlabopaTopHas pabdora
«ccnenoBanue mia3mMonnsa

U JCIIa3MOJIM3a B PACTUTCIIbHBIX
KIICTKax»

5.4

Hemem0OpanHbie
OpraHOMIbI
KIIETKH

HememOpaHHbIe OpraHOUAbI KJIETKH
Crpoenne u (QyHKIMH HeMeMOpaHHBIX
OpPraHoMJIOB KJIETKH. PUOOCOMBI.
IIpomedxxcymounvie Qunramenmut.
MuxkpoduiaMeHTHl. Axmunosvie
MuKpogunamenmsi. MplllIeuHbIe

KJIETKH. AKMUHOBbLE KOMNOHEHMbl
HeMbIUUEYHbIX KIemOK.

MuxkpotpyOouku. KiieTounslii ieHTp.
CtpoeHue u IBUKEHUE )KTYTUKOB U
pecHruek. MUKpoTpyOOUKH IIUTOIIA3MBbl.
Llentpuons. benku, accoyuuposannvie ¢
MUKpogpunamenmamu u MUKpompyoouKamu.
Momopusie 6enxu.JIleMoHcTpauu
Tabaune! u cxembl: «CTpoeHue

JKUBOTHOH KJIETKW», «CTpoeHue
PaCTUTENBHOMN KIETKU»

PackpeiBaTh cosiep:kaHue TEpPMUHOB U
MOHSTHIA: pudOCOMa, OIMCOMA,
MUKPOTPYOOUKH, TYOYITUH, KIETOYHBIUIIEHTP
(ueHTpocoma), IIEHTPUOIIH, LIEHTpochepa,
KTYTUKU, PECHUYKH, Oa3alIbHOE TebIIE.
XapaktepuzoBaTh HEMEMOpaHHBIE
OpraHoubl KJIETKH, UX CTPOCHUE U
byHKIAHA

https://

myscho
oledur
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5.5 Crpoenue u Snpo. O6omouka sipa, XpoMaTHH, PackpeiBath conepkaHue TEPMUHOB U ,
yHxummIsIpa KapuoIUIa3Ma, IPbIIIKHA, UX CTPOCHUEU MOHSTHIA: SAPO, sIepHast 000JI04Ka, https://mysch
GbyHKuuu. SnepHblil GeIKOBBIA MaTPHUKC. ANCPHEIC MIOPEL, HYKIICOILIa3Ma ool.edu.ru/
[IpocTpaHcTBEHHOE PACIIOIOKEHUE (xapuoriazma), FeHOM, XpOMaTHH,
XpOMOCOM OYXPOMATHH, F'CTCPOXPOMATUH,
B UHTep(ha3HOM siApe. DyxpomamuH u SJPBIIIKO, XPOMOCOMBI, HEHTPOMEPA
gemepoxpOMamUH_BeﬂKH XpoMaTHhHA — KHHETOXOP, KIICTOUYHBIC BKIIFOUCHU .
THUCTOHBL. XapakTepru3oBaTh KJIECTOUYHOE SAPO KAKIEHTP
Hunamuxa si0eprotl 060104KuU YHpaBJICHUA
6 Mumose. A0epHbvlii mpancnopm. KU3HENICATCIIBHOCTBIO KIICTKH,
KJIeTOUHbIE BKIIFOUCHMS. TCHETUYECKUH armapaT KJIETOK
JleMOHCTpPALAH 9YKapUOT, CTPOCHUE U (DYyHKITUU
Tabuib! U cXeMbL: «SIapo» XPOMOCOM.
OnuceIBaTh CTPYKTYPHI sIpa U UX
B3aUMOCBSI3b C OPTraHOMIAMHITUTOIIIIA3 MBI
5.6. CpaBHuTENBbHA CpaBHUTENbHAS XapaKTEePUCTHKA XapakTepu30BaTh TUIBI KIETOK https://mysch
o KIIETOK  JYKapuoT  (pacTUTEIHHOM, OYKapHOT:  pACTUTENbHAS,  KMBOTHAS, ool.edu.ru/
XapaKTEPUCTUK JKUBOTHOM, TPUOHOI). rpuGHas.
a KJICTOK JdemoHcTpauuu CpaBHUBaTh MEXIy COOOH CTpoeHHE U
9YKapuoT Tabmuiel u cxembl: «CTpoeHUE JKU3HEAEATEIILHOCTh JYKapUOTUYECKUX

JYKapUOTHYECKOU KIIETKN,
«CTpoeHue KUBOTHOMN KIETKWY,
«CTpoeHue pacTUTENBHON KIETKWY.
OobopynoBaHue: CBETOBO MHUKPOCKOIT,
MUKpOIIpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlabopaTopnas padora

«HM3ydeHne CTpOeHHUsI KIIETOK

Pa3JIMYHBIX OPTraHU3MOB»

KJIETOK U POJIb MMPOKAPUOT
B OMOIIEHO3aX

Wroro yacoB 1o Teme
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Tema «O0MeH BellecTB U NpeBpallleHNe JHEPTUH B KJIETKe»

6.1

OOMeH BelecTB
—MeTaboIn3M

ACCUMMIIAIMS ¥ AUCCUMUIISIS — JIBE
CTOpOHBI MeTaboan3Ma. Turmbl oOMeHa
BEIIECTB: aBTOTPOQHBIN U TeTepOTPOPHBI.
Yyactue KuciopoaaB 0OMEHHBIX
mporeccax.

DHepreTuyeckoe o0ecreueHne KIeTKU:
npespaiienre AT® B 0OMEHHBIX MpoIleccax.
DepMeHTAaTUBHBIH

XapakTep peakuuid KIETOYHOrO
MeTabonu3ma. GepMeHThI, UX
CTpOEHHE, CBOMCTBA U MEXaHU3M
neiictBus. Kodhepmentsl. Otinnuus
(bepMEHTOB OT HEOPTAHUYECKUX
KaTaJIn3aTopoB. benku-akTuBaTOpHI U
OenKU-UHTUOUTOPBL. 3aBUCUMOCTh
CKOpOCTH (PEpPMEHTATUBHBIX PEAKIIUIHOT
pa3InYHbIX (aKTOPOB.

JleMoHCcTpaLun

Tabnuiibl U cxembl: «DOTOCHHTESY,
«DHEPreTUYeCcKuii 0OMeH»,
«buocunres 6enka», «CtpoeHue
bepmenTa», «XeMOCHHTE3.
O0opynoBaHme: CBETOBOI MUKPOCKOITL;
000pyT0BaHUE ISl IPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX

MuKpornpenaparos. JlaboparopHasi padora
«/3yueHne KaTaauTHYECKOM

aKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMMJIa3bl WM KaTajasbl)».

JlaGoparopHas padora

«M3y4yeHue pepMEeHTaTUBHOTO

PackpwiBath cojiepkaHie TEPMHUHOB U
MOHSITHIA: OOMEH BEIIECTB (METa0OIU3M),
accuMmIIIALUsS (aHA0O0JIU3M), WITH
TUTACTUYECKUN OOMEH, TUCCUMUIISIIHS
(kaTaboJIM3M), I SHEPTETUYECKHI OOMEH,
aBTOTPO(dBI, TeTepoTpOdbI, aHAIPOOHI,
a’poObl, (hepMEeHTHI, AKTUBHBIN IIEHTP,
cyOcTpatHas cnerupuIHOCTb,
KO(epMeHTHI, OEIKN-aKTUBATOPHI U
OCIIKU-MHTHOUTOPHI.

[TepeuncisaT 0COOEHHOCTH TTACTUYECKOTO
W DHEPTeTUYECKOTO OOMEHA B KJIETKE;
YCTaHABIIMBATH B3aMMOCBSI3b MKy
TTACTUYECKUM UIHEPTCTUUCCKUM
00OMEHOM.

Paznuuate TuEI 0OOMEHA BEIIECTB:
aBTOTPO(HBIN U TeTepOTPOPHBIIA.
[Toka3bIBaTh POk KUCIOPOIAB
0OMEHHBIX MpoIleccax.

Cxemarnuecku n300paxkaTb CTPOCHHE
dbepmenTa.

Otnnyath pepMeHTHI

OT HEOPTAHWYECKUX KaTaTU3aTOPOB U
OTIPEIeNIATh UX POIIh

B (YHKITMOHUPOBAHUU KHUBBIX CUCTEM
B TIPOMBIIIUICHHOCTH, B ME/IUIIHHE,B
MMOBCETHEBHOM KU3HU UEIOBEKA.
CTaBUTh IKCIIEPUMEHT TIO BBISIBIICHUIO
KaTaJIUTUYECKON aKTUBHOCTHU
MEPOKCUIA3bI, AaMUIIA3bl, OOBIICHSITD
MOJTy4YE€HHBIE PE3yJIbTaThI

https://mysch

ool.edu.ru/
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pacIIeIuIeHHs IEPOKCHIa BOA0POIa
B PaCTHUTCJIbHBIX U )KUBOTHBIX KJICTKAX»

6.2

ABTOTpO(DHBIA
TUITOOMEHA
BEIIECTB.
®doTtocuHTE3

IlepBHUYHBII CHHTE3 OPraHUYECKUX
BelIecTB B KiieTke. DOTOCUHTES.
AHOKCU2enHbIl U OKCUCEHHbIU
gomocunmes y baxmepuil.
Cseemocobuparowue nuemenmul u
nu2MeHmul peakyuonHo2o yenmpa. Ponb
XJIOPOIIACTOB B mporiecce (OTOCHHTESA.
CaertoBas 1 TeMHOBasi(ha3bl.
Gomoowvixanue, Cz-, Cs-

u CAM-munwvt homocunmesa.
[TpoayKkTUBHOCTH (DOTOCHHTE3A.
Brnusinue paznuuHbix GakTopoB

Ha CKOpPOCTh (POTOCHHTE3a. 3HAUCHUE
¢dorocuHTE3A.

Jdemoncrpauuu Iloprpersr:

JIx. Ipuctmn, K. A.

Tumunpszes.

Tabuuipl 1 cxeMbl: «DOTOCUHTES»

PackpwiBath coepkaHnue TEePMUHOB U
nousTHii: poTocunTes, hazpl GOTOCUHTE3A
(cBeToBasi, TeMHOBas1), GOTONH3,
dochopunuposanue, nukia KansBuna,
HAJI®+ (mepeHocuuk BOAOPO/IA).
XapakTepu30BaTh IIACTUYECKUIT 0OMEHKaK
aTan o0Iero oOMeHa BEIIECTB; COOBITHS
dboTocuHTe3a (peakluu CBETOBOW U TEMHOBOM
¢a3); poib XJIOPOIIACTOB B IPOIECcCe
dboTocHuHTE3A.

BbIsSBISTH NPUYHMHHO-CIIEJICTBEHHBIE CBS3H
MEX/1y TIOTJIOIICHHEM COJTHEYHOUIHEPTUHU
xJopoduiom u cuaTe30M Mosiekyn ATO.
CpaBHUBAThH UCXO/IHBIE BEIIECTBA,
KOHEYHBIE MTPOYKTHI U YCIOBUS
MPOTEKaHUs PEAKIUI CBETOBOU U
TeMHOBOH (a3 poTocuHTE3A.
YcTaHaBIMBaTh B3aUMOCBS3b MEKITY
(OTOCUHTE30M U JIbIXaHUEM; CBETOBOMH
TEMHOBOM peakusiMu GOTOCUHTE3A.
OrneHuBaTh 3HaU€HUE POTOCUHTE3A

IS SKU3HU Ha 3eMiie
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6.3 ABTOTpOHBIH XemocwunTe3. PaznooOpasue PackpeiBath conepkaHue TEPMUHOB U https://mvsch
TunoOMeHa OpPraHU3MOB-XEMOCHHTETUKOB: MOHSTHI: XEMOCHUHTE3. ool.edu.ru/
BEIIECTB. HUTpUULIMpYOIIKEe OaKTepuH, OOBACHUTH CYITHOCTh XEMOCHHTE3A,

XeMocHuHTE3 KeINe300aKTepuH, CEPOOAKTEPUH, pacKkpbIBaTh €0 3HaUEHUE B Orocepe.
BOJIOPOJIHBIC OaKTepHU. 3HAUYCHUE [TpuBOANUTE IPUMEPHI XEMOCHHTE3UPYIOLIHX
XEMOCHHTE3A. Oaktepuii (HUTpUPULIKPYIOIIHNE OAKTEPHH,
JleMoHCTpanuu xKenez00aKkTepun, cepoOakTepuu,
Ioprpersl: C. H. Bunorpanckuii,I'. A. BOJIOPOJIHbIE OAKTEPUN) U
3aBap3uH. XapaKkTepu30BaTh X
Tabnuiel U cxeMmbl: «DoTocHHTESY, KUBHEEATECIIbHOCTb.

«XeMOCHHTERY CocTaBnsiTh ypaBHEHHS pEaKIIUil
JlaGopaTopHas paGora XCMOCHHTC3A.

«CpaBHeHHe Mpo1eccoB GOTOCUHTE3a U CpaBHHBATH XEMOCHHTE3
XEMOCHHTE3a» ¢ porocunTesom

6.4 | OHeprernyecku AHa’poOHbIe opraHu3Mbl. Busl Opokenus. | PackpwiBath conepkanue TEPMUHOB U https://mysch
foOmeH — [TpoaykThl OpOKEHUST M UXUCTIOTH30BAHUE MIOHSTHIA: STalbl YHEPTETUUECKOTO 0OMEHa ool.edu.ru/
TCCUMUIISIUS YEJIOBEKOM. — TIOJITOTOBUTEIHHBIH,

AHaBpO6HHe MHKPOOPTaHNU3MBI KaK
00BEKTEI OMOTEXHOJIOTHU U

BO30yauTeNH 60se3Hel. A3poOHbIe
OpraHU3MbI. DTarbl
HHEPreTUYeCKOro oOMeHa.
IToaroroButenbHbIi dTan. I mnkonms —
OECKHCIIOPOIHOE paclIeTICHHE
TJTFOKO3BI.

buonoruueckoe okuciaeHue, wiu
KIIETOYHOE JbixaHue. Ponb
MUTOXOHJIPH B Mpolieccax
OMOJIOTNYECKOTO OKUCIICHUSI.
[uknuyeckue peakuum.
OxkucnurensHoe GochopruIupoBaHUeE.
DHepaus memopannozo epaouenma

0eCKUCIOPOIHBIN (aHA’POOHBIN),
KHCIIOPOJIHBIH (a3pOOHBIiT); TITMKOIN3
OpokeHue, OMOJIOrMUYEeCKOe OKUCIICHUE
(mprxanue), nuka Kpeoca,
OKHCIHTENbHOE (hochopuarpoBaHue,
IIPOTOHHBIN TPagUuEHT, NpoTOHHAasT ATO-
CUHTa3a.

[Tepeuncnars 0coOEHHOCTH
HHEPreTHYECKOro oOMeHa B KJIETKe.
OnuceIBaTh 3TaIbl YHEPIETUUECKOTO
oOMeHa (TOATOTOBUTEIbHBIH,
OECKHUCIOPOIHBIN, KUCIOPOAHBIN) U
CPaBHUBATh MX MEXJy COOOM.
XapakTepu30oBaTh peaklny IIIUKOIN3a,
OpOXKEeHHS, KJIETOUHOTO JbIXaHUS.
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npomonos. Cunmesz AT®: paboma
npomonuou AT@-cunmasoi.

[IpenmymiecTBa a3poOHOro MyTH 0OMEHa

BELIECTB IIEPE]] AHAIPOOHBIM.

D hHEeKTUBHOCTH YHEPTETUIECKOTO
oOMeHa.

JdemoHcTpaunu

Ioprpetsl: B. A. Durensrapar,l1.
Muruenn.

Tabauipl ¥ cxembl: « JHEPreTUYECKUN
oOMeHn».

JlaGoparopHas pabora

«CpaBHeHHE TIPOLIECCOB OPOKEHUS U
JIBIXaHUSD)

YcraHaBIMBaTh B3aUMOCBSI3b MEXKTY
[JIMKOJIU30M, KJIIETOYHBIM JIbIXaHHEM U
CUHTE30M MoJieKys1 ATO.

CocTaBiATh YpaBHEHUS! OCHOBHBIX
ATANoOB YHEPreTHUECKOro oOMeHa B
KIIETKE.

PaccunThIBaTh YHEPrETHYECKYIO

3¢ (PEKTUBHOCTD IIMKOJIN3A U
OMOJIOTUYECKOTO OKHCIICHHUS.
HazbIBaTh MCXO/IHBIE BEIIECTBA,
KOHEYHBIE IMPOTYKTHI ¥ YCIIOBUS
MPOTEKAHUS PEeaKLUi SHEPreTHIECKOTO
obmeHa.

CpaBHUBATH SHEPTETUICCKYIO

s dexTHB
HOCTb
OecKkucIop
OJHOI0 U
KHUCIIOPOJ
HOT'0
3TaIloB
KOHCUYHbBIC
MIPOYKTHI
U YCIIOBHS
MPOTEKaH!
sl peaKLi
SHEpreTuy
€CKOTr0
oOMmeHa

SHEPreTUYECKOT

0 oOMeHa

Htoro gyacos o Teme
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Tema «HacuaeacrBenHasi ”H(popMalus U peau3anms e€ B KIeTKe)

7.1

Peaknuu
MaTPUIHOTOCUHTE3a

Peakuuun MaTpu4HOro CUHTE3a.

[IpuHIUIT KOMIITIEMEHTAPHOCTH

B PEaKIMIX MATPUYHOTO CHHTE3A.
Peanuzanus HaciaeICTBEHHON HH(OpMAIUH.
I'enmeTnyeckuii Ko, €ErOCBOMCTRBA.
Tpanckpunuusa — Matpuusbii cuare3 PHK.
[TpuHIUIIBI TPAHCKPUIIIUU:
KOMILIEMEHTAPHOCTh, aHTUIAPAILIIETBHOCTD,
acuMMeTpuuHOCTh. Co3pesanue
mampuunvix PHK 6 aykapuomuueckoii
knemxe. Hexooupyrowue PHK.
JdeMoHcTpannmn

[Moptper: H. K. Konbios. Tabuuiibt

u cxeMbl: «brnocunTe30enKay,
«I'eHeTHUECKUIT KO

PackpbiBaTh copepxanrue TEPMUHOB U
IMOHATUH: TeH, TeHETHYCCKUN KOJI,

KOJIOH (TPHILIET), CTON-KOJAOHBI,
MaTpula, MAaTPUYHBINA CUHTE3,
tpanckpunius, PHK-nonumMepasa,
MIPOMOTOP, CINIAWCHUHT, HHTPOH, K30H.
XapakTepu3oBaTh PEaKIIUd MATPUIHOTO
CHHTE3a, CBOMCTBA TeHETHYECKOTO KO/J1a.
OnuceIBaTh ATAIbl TPAHCKPUTIITUHN U
TPaAHCISLWHU; YyCTaHABIUBATh B3aUMOCBSI3b
MaTPUYHBIX peaKlun

B KJIETKE; CXeMaTH4YeCKH H300pakaTh
MaTpUYHBIC PEAKIIUU TPAHCKPUTIIIUU U
TPaHCISALUU.

Pemarp Ouonornyeckue 3a1ayu Ha
ompeieTIeHUe TTOCIIeIOBATEIFHOCTH
nykineotunos JIHK n MPHK, npumenss
3HAHMS O PEAKIMSIX MATPUIHOTO CUHTE3A,
TEHETUYECKOM KOJIE,

MPUHIUIIE KOMIUIEMEHTaApHOCTH

https://mysch

ool.edu.ru/

51



https://myschool.edu.ru/

7.2 | Cunres 6enka Tpancasus u e€ dTanbl. Y4yacTue PackpeiBath cojiepkaHre TEPMHUHOB U https://mysch
tparcnoptHbeiX PHK B OnocunTe3e MOHSTHIA: TpaHCIALUs, aHTUKO10H, TPHK, ool.edu.ru/
Oenka. Y cnoBus OmocuHTe3a Oernka. amuHoanmiI-TPHK-cunaTeTa3a (konasa),
KonunpoBanue amuHokuciot. Poib nonupudocoMa (IoImcoma).
pubocom B OMOCHHTE3€e OelKa. XapakTepu30BaTh CBONCTBA T€HETUYECKOTO
JdemMoHCcTpauuu KoJa.
Tabmiel 1 cxeMbl: «brocuaTes OmnuceIBaTh dTabl TPAHCIALUHA U
66J'IK8.)>, «"egeTnueckui KOI» CXEMATHYCCKHN I/1306pa)KaTb MaTpUYHBIC
pEaKIuu TPAHCISIHH.
Pemarp Guonorunyeckue 3a1auu
Ha onpeesieHrue aHTuKo10HoB TPHK,
MOCIIEA0BATEILHOCTH AMHUHOKHUCIIOT
B MOJICKYJIe OelKa, IPUMEHSIsI 3HAHUSIO
peaxusx MaTpUYHOTO CHHTE34,
TCHETUYECKOM KOJIe, TIPUHIIATIC
KOMIUJIEMEHTapHOCTH
7.3 | MexaHU3MBbI Cospemennbie npedcmasieHus PackpsiBath cojiepkaHue TEPMUHOB U

OKCIIPECCHUU I'CHOB

o cmpoenuu 2eHos. Oprauuszanus

reHOMa y IMPOKapuoT U DYKapuoT.

Perynsuus akTHBHOCTH T€HOB

y mpokapuort. ['unoresa onepona(d.

Kaxo6, K. Mano).

MonexynapHvle mexanuzmvl IKCHPECCUUSEHOB
v aykapuom. Ponb xpomamuna

6 peaynayuu pabomul 2enos. Perynauus
0OMEHHBIX TTPOIIECCOB B KIIETKE.

Kiterounsiii romeocras. /leMoHCcTpanumn

Tabauiel ¥ cxeMbl: «bruocunTe3oenkay,
«I'eHeTHYECKHUI KO

MIOHATUI: OIIEPATOP, ONIEPOH,

CTPYKTYPHBIE T€HBI, TPOMOTOP,

penpeccop.

OnuceiBaTh CTPYKTYpy F€HOMA MPOKAPHOT;
XapaKTepU30BaTh padOTy UHAYIIMOETHEHOTO U
pernpeccuoen,HOr00nepoHa.

BbiaensiTe CTpyKTYpHYIO U PEryJIsSTOPHbBIE
4yacTH reHa 3ykapuoT.CpaBHUBATh MPOLECCHI
AKCIIPECCUU T'€HOB y MPOKAPUOT U JYKApHOT.
XapakTepu3oBaTh runote3y oneponHa(d.
Kako0, )K. MaHo).

OnuceiBaTh MEXaHU3M IMOAJIEPKAHUS
KJIETOYHOT'O TOMEe0cTa3a
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7.4 OCHOBBI
BHUPYCOJIOTHH.
WNudopmannonnas
ouoorus

Bupycel — HekeTouHbie (POPMBI JKU3HUH
obnurarHeie nmapa3uThl. CTpPOCHUE IPOCTHIX
CJIOKHBIX BUPYCOB, PETPOBUPYCOB,
Oakteprogaros.

Kuznennwiti yuxn JTHK-cooeporcawjux
supycos, PHK-cooepocawux supycos,
baxmepuogazos. Obpamuas
MPAHCKPUNYUSL, pesepmasd, UHmezpasd.
BupycHrble 3a005eBaHus 4enoBeka,
*)kuBOoTHBIX, pactenuii. CITN], COVID-
19, conpanbHBIE 1 MEIUIIMHCKHAE
pOOJIEMBI.

buoungopmamuxa: unmezpayus u ananusz
bonvuux maccugos («bigdatay)
CMPYKMYPHBIX OUOI02UYECKUX OAHHBIX.
Hanomexnonozuu 6 buonocuu u meouyune.
IIpoepammupyemvie pynkyuu 6e1Kos.
Cnocobwt 0ocmasku 1ekapcms.
JdemoHcTpauuu

[optper: 1. . UBanoBckuii. TaOauiis! u
cxeMbl: «I'eneTnueckuiikony, «Bupycs»,
«baktepuodarm. IIpakTuyeckasn
padora

«Co3anne MoJIesTu BUpYyCa»

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSTHUI: BUPYC, BUPHOH, CEPALIEBUHA,
Karcug, oopaTHasi TpaHCKpUIILKS,
peTpoBUpPYCHI, OakTepuodar, BUpyc
nuMmMmyHozaedunuTa yenoseka (BUY),
IPUPOHO-0YAroBbIe HHPEKIUH.
XapakTepu30BaTh BUPYCBHI,
peTpoBUpPYCHI M OakTeprodaru Kak
BHYTPUKIIETOYHBIX IIapa3UTOB
IIPOKAPUOT U DYKapHUOT.

M3narate TIOTE3b1 HBOJIOLUOHHOTO
IIPOUCXOXKIACHUS BUPYCOB.

OnuceiBaTh MEXaHU3M B3aUMOJIEHCTBUS
BHpYCa U KJIETKH, UHPEKIUOHHbII BUPYCHBIN
Iporecc.

XapakTepru3oBaTh MEXaHU3MBbI
BEPTUKAJIBHOU Y TOPU30HTAIBLHON
nepeau BUPyCoB; 3a00J1€BaHUS
KUBOTHBIX U PACTEHUH, BbI3bIBAEMBIE
BHUpYCaMH.

HaspiBaTh BUpycHBIE 3a0051€BaHMS,
BCTPEUAIOLIUECs Y UelIOBeKa: TPUIII,
KJICIIIEBOH SHIIC(PATHT, TETIATHT,
COVID-19, CIIMA.

CobroaTh MpaBwIIa MOBEACHUS

B OKPYXaIOIIe TPUPOIHON CpeNE, MEP
po(UIAKTUKU PACTIPOCTPAHEHUSI BUPYCHBIX
3a0oseBaHUi (B TOM 4HCIIe
BUY-undeximm)

https://mysch

ool.edu.ru/

Hroro yacoB 1o Teme

8

TeMa «KH3HEeHHBIN MUK KJIETKH»
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8.1 | KusHeHHbIH KnerouHslid LUK, €r0 NEPUOABI U PackpeiBath conepkanue TEPMUHOB U https://mysc
LIMKJIKIIETKA perymsnusa. UaTtepdasza u Muto3. TIOHSITHIA: KIIETOYHBIN ITUKJ, HHTep(da3a. hool.edu.ru/
OcobeHHOCTH TIPOIIECCOB, [Tepeuncnars nepuoabl ) KU3HEHHOTO LIUKJIA
MPOTEKAIOLIUX B UHTEpda3ze. KJIETKHA U XapaKTEPU30BaTh MPOTEKAIOIINE B
[ToaroroBka KJIETKH K JIEIICHUIO. HUX MPOLECCHI
[IpecunTeTnyeckuit
(MOCTMUTOTUYECKUI ), CHHTETUUECKUINU
MOCTCUHTETUYECKHUM (MPEMUTOTHIECKHIA)
nepuoasl HHTEp(dassl.
JdeMoHcTpannmn
Tabauiel U cxeMbl: « KU3HEHHBIN LUK
KJIETKN», «MUTO3»
8.2 | Marpuunsii Martpuunsiii cuares JJHK — PackpeiBath cozepkanre TEPMUHOB U https://mysch
cunres/THK. perutukanus. [Tpunaiune: perukaruun [HK: TMOHSTHIT: PEIUINKALKS (PEAYLINKALS), ool.edu.ru/
XpOMOCOMBI KOMILIEMEHTAPHOCTb, KOMIUIEMEHTAPHOCTh, aHTUIIAPAIIIEIBHOCTb,

MOJIYyKOHCEPBATUBHBIN CUHTE3,
AHTUIAPAIIETbHOCTh. MEeXaHU3M perIuKauu
JHK. Xpomocomsl.

Crtpoenue xpomocoMm. Teromeps 1
Tenmomepasza. XpOMOCOMHBIN HaOOP
KJIETKH — KapuOTHI. JIMUIIOUTHBIN U
TaruIONIHBIN HA0OPhI XPOMOCOM.
I'omonornynsie XxpomocoMsl. [1onoBbie
XPOMOCOMBI.

JdeMoHcTpanuu

Tabmuirel U cxeMbl: « KU3HEHHBIH UK
KJIeTKNY, «CTpOeHHE XPOMOCOMY,
«Penmmukanmsa JTHK».

OobopynoBaHue: CBETOBOW MHUKPOCKOIT,

JHK-nonumepasa, Tenomepa
pEIUIMKAMOHHAs BUJIKA, XPOMOCOMa,
XPOMOCOMHBIN HabOp, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATH/IBI, LIEHTPOMEPA,
KapUOTHII, TAIJIOUTHBIA U TUIIJIOUTHBIHHA00D
XPOMOCOM, TOMOJIOTHYHBIE XPOMOCOMBI,
ITOJIOBBIE XPOMOCOMBI.

XapaKTepru30BaTh CTPOCHHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB.

ITepeuncnars npuHuunsl pernukanuun/ [HK
Y J1aBaTh UM COJEPKATEIbHYIO
XapaKTEPUCTHUKY.

OnuceIBaTh MEXaHU3M PEIIIMKALUU

JIHK.
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MUKporipenaparsl: «MUTo3 B KJIeTKax
KOPELLKA JIyKay.
JlaGopaTropHas padora

«/3yueHnne XpoMOCOM Ha FOTOBBIX
MUKpOIIpenaparax»

Cxemarnuecku n300paxkaTb CTPOCHHE
MeTaga3zHON XPOMOCOMBI.

Paznuyats XpoMOCOMBI

Ha MUKpOIIpenaparax iMUKpodoTorpapusx

8.3

Jlenenue KineTKu
—MHTO3

Jenenue kiaetku — muto3. CTaguu MUTO3a U
MIPOMCXOMASAIINE B HUX MPOIECChl. THIIBI
MUTO3a. KapnoknHes3u IUTOKUHES.
buonornueckoe 3HaUYCHUE MUTO34.

JleMoHCcTpaLun

Tabmuiel U cxeMbl: « KU3HEHHBIN LUK
KJIeTKNY, «CTpOCHHE XPOMOCOMY,
«Pennmukanmsa JJTHKy, «Murto3y.
Oo0opynoBaHue: CBETOBOM MUKPOCKOIL;
MUKporipenaparsl: «MUTO3 B KJIeTKax
KOpEIIKa JIYKa».

JlabopaTopHas padora

«Habnronenne MuTo3a B KJIETKaX KOHUUKA
KOpeIIKa Jiyka (Ha TOTOBBIX
MUKpOTIpenaparax)»

PackpbIBaTh cosiepaHne TEPMHHOB U
MOHSATUI: MUTO3, TIpodasa, meTadasa,
aHadasa, renodasza, KapHOKHHE3,
[IUTOKUHE3, BEPETEHO JICIICHUS,
MeTadasHas IIaCTUHKA, O0PO3/1a JCJICHUS.
[TepeunciiaTh MOCIEI0BATEIHHOCTh
CTa/INii MUTO3a U ONTUCHIBATH
MIPOUCXOIAIINE HA HUX MPOIICCCHI.
CpaBHUBATH OCOOCHHOCTH MPOTCKAHUS
MHUTO3a B PACTUTENbHBIX U )KUBOTHBIX
KIICTKaX.

OOBACHATH OHMOJIOTUYECKHI CMBICIT
MUTO3a.

Pa3znnyars craguu MUTO3a Ha
MUKpoIpenaparax UMuKpodororpapusx

https://mysch
ool.edu.ru/
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8.4

Perynsuus
JKU3HEHHOT'O
LUKJIAKJIETOK

PCFYJ'IHI_[I/ISI MHUTOTHYCCKOI'O IMKJIa KJICTKU.

[TporpamMmmupyemMas KI1eTOYHASITHOCITb —
aronTo3.

KnerouHnoe s11po, XpoMOCOMBI,
(byHKIMOHATIbHAS TEHOMHUKA.
Mexanuzmul nponughepayuu,
ougpepenyuposxu, cmaperus u cubenu
kremoxk. «Lugpposas knemray —
ououngopmamuueckue mooenu
DYHKYUOHUPOBANUSL KIEMKU.
JleMoHCcTpaLun

Tabmuiel U cxeMbl: « KU3HEHHBIN HUKIT
KIeTKn», «CTpoeHHuEe XpOMOCOM»,
«Pemmukanmsa JIHKy, «Muto3y»

PackpbiBaTh copepxanrue TEPMUHOB U
MOHSTHI: aroNnTO3, Mpoaudepanus,
nuddepeHnupoBKa.
XapakTepu3oBaTh PETYJISLUIO
MUTOTHUYECKOTO [IUKJIA KIIETKH.
OOBACHATH OMOJIOTUIECKHI CMBICIT
3anporpaMMHUPOBAHHON KJIETOYHOMN
rubesnu — anonrTo3a.

YcTaHaBIMBaTh B3aUMOCBS3b MEKITY
rOMEOCTa30M KJIETOK M UX THOEIIbI0

https://m
yschool.ed
uru/

Wtoro yacoB o Teme

9

Tema «CTPOEHUE U ®YHKIIUU O

PI'TAHU3MOB»

9.1

Opranusm Kak
eIMHOCTIENIOe

buonornueckoe paznooOpazue
oprann3mMoB. OTHOKJIETOYHBIE,

KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OPraHNU3MBI.

Oco0eHHOCTH CTPOEHUS U
JKU3HEACITCIIBHOCTH OJTHOKJICTOUYHBIX
oprann3mMoB. baktepuu, apxen,
OJTHOKJICTOYHBIE TPHOHI,
OJIHOKJIETOYHBIE BOJIOPOCIIH, APYTHE
npoTucThl. KoloHNaIbHBIE OpTraHU3MBI.
B3anMocBs3b yacTeli MHOTOKJIETOUYHOTO
opranu3Ma. TKaHH, OpPTaHbl ¥ CHCTEMBI
opraroB. OpranusM Kak eJIMHOE IeJI0e.
I'omeocras.

JdeMoHcTpanuu

Tabuuipl ¥ cxeMbl: «OTHOKICTOYHBIC
BOZIOPOCIIHY, « MHOTOKJIETOUHBIE

PackpriBaTh cozep:kaHne TEpMUHOB U
MIOHSITUI: OpPraHu3M, OpraH, OpraHeJulbl,
cUCcTeMa OpraHoB, anmapar
(GyHKIIMOHAIbHAS CUCTEMA, TOMEOCTA3.
[lepeuncnars cTpyKTypHO-
(GYHKIIMOHAJIbHBIE YaCTH OJTHOKJIETOYHBIX,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX 1
MHOTOTKaHEBBIXOPTaHU3MOB.
XapakTepu30BaTh 0COOEHHOCTH
CTPOEHUS U )KU3HEEATEIbHOCTH
OJIHOKJIETOYHBIX OPTaHNU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHUBATH MEXIy COO0M
OJIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,

https://mysc

hool.edu.ru/
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BOJIOpociny, «bakrepuny», «IIpocrenmmuey,
«Opranbl IBETKOBBIXPACTCHUIY,
«CucTeMbl OpraHoB MO3BOHOYHBIX
JKUBOTHBIX», « BHYTpEHHEE CTPOEHHUE
HACEKOMBIX).

OobopynoBanue: CBETOBOM
MHKPOCKOIT; MUKPOIIPEIapaThl
OJHOKJIETOYHBIX OPTaHU3MOB;
JKUBBIEIK3EMILIAPHl KOMHATHBIX
pacTeHuii; repbapun pacTeHUN
pPa3HBIX OTJETIOB; BIAKHBIC
MpernaparThbl KUBOTHBIX

MHOT'OKJICTOYHBIC 1 MHOTI'OTKAaHCBBICOPT'aHNU3MbI

9.2

Tkanu pacteHuit

Tkanu pacreHuid. Tumbl pacTUTEIBHBIX
TKaHeW:  oOpa3oBaTellbHAas, IOKPOBHA,
IIPOBOASIILAsL, OCHOBHAA,

MexaHuuyeckass. OCOOEHHOCTH CTPOEHHUS,
(GYHKIMN M pacoNOKEHUATKAHEH B

OpraHax pacTeHHM.

JdemoHcTpauuu

TaOIauIIbl U CXEMBI:

«Txanu pactennit», «Oprasbl

LBETKOBBIX pacTeHui», «KopHeBbie
cucteMbl», «CTpoeHue cTedisny,

«CTpoeHue JIMCTOBON TUNIACTUHKIY.
OobopynoBaHue: KUBbIEC IKIEMILISIPbI
KOMHATHBIX paCTEHUI; CBETOBOM

MHUKPOCKOIT; MUKPOITPENapaThl TKaHEH.
JlabopaTopnas padora
«3y4yeHue TkaHeH pacTEHUID)

PackpeiBaTh conep)kaHue TEPMHHOB U
MOHATUM: TKaHb, SIUIEPMHUC, MpoOKa,
KOpKa, Jy0, JIpeBeCHMHa, JIPEeBECHHHbBIE
BOJIOKHA, JyOsiHblE BOJIOKHA, COCY/IbI,
KAMEHHUCTBIE KJIETKH.

XapakTepu3oBaTb THUIBl  PACTUTEIbHBIX
TKaHeill: oOpa3oBaresbHasi, IOKPOBHAs,
MPOBOASIIAs, OCHOBHAs, MeXaHWYecKas;
NEPEeUYUCIATh OCOOCHHOCTH UX CTPOEHUS U
BBITNOJHSIEMbIE (DYHKIIUU

https://mysch
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9.3 | TkaHu )KUBOTHBIX TkaHM )KUBOTHBIX U YeOBeKa. THUIIbI PackpbiBaTh copepxanrue TEPMUHOB U https://mysch
n4esioBeKa JKUBOTHBIX TKaHEH: SMUTEIHANIbHAS, MOHSITHIA: STTUTEINN, CEKPET, MBIIIICYHBIE ool.edu.ru/
COEIMHUTEIIbHAS, MbIIIIEYHAs, HEPBHAsI. BOJIOKHA, HEMPOH, HEHPOIJINS.
OcobenHoctu cTpoenusi, pyHKIui u XapakTepu30BaTh TKAHU KUBOTHBIX U
pacIoIoXKeHs TKaHEeH B opraHax YeNoBeKa: AMUTETUAIbHAS,
JKUBOTHBIX U Y€JIOBEKa. COEJIMHUTENIbHAS, MBILLICYHASI, HEPBHAS;
JleMoHCcTpaIIun MEPEYUCIIATh OCOOCHHOCTH UX CTPOCHUSU
Tabmuiel u cxembl: « Tkanu BBINIOJHSIEMbIE (DYHKIIUU
JKUBOTHBIX», « CKEIIeT YeI0BeKay,
«[IumeBapurensHas cucreMay, KpoBeHocHas
cuctemay, «JlpIxatenpHasi CUCTEMAY,
«HepBHascucremay, «Koxay, «Mpbleunas
CUCTEMaY.
O0opynoBaHme: CBETOBON MUKPOCKOII;
MHUKpOIIpenaparsl TKaHEH.
JlabopaTopHnas padora
«M3yueHne TKaHeH KUBOTHBIX)
9.4 | Opransl. Opransl. BereratusHabie n PackpeiBath copepkaHne TEPMHUHOB U https://
Cucremsbl T€HEpPAaTUBHBIE OPraHbl PACTCHUM. MOHSITUI: OpraH, KOPEHb, MOOer, IBETOK, myschoo
OpraHoB Opransl ¥ CHCTEMBI OPTaHOB TUJIOJ], CEMSI, TTOJIOBBIC )KEIIE3bI,II0JIOBBIE Ledu.ru/

JKUBOTHBIX U yenoBeka. OyHKiuu
OpraHOB M CUCTEM OpPraHOB.
JdeMoHcTpanuu

Tabauie! u cxeMbl: «Oprasbl
[IBETKOBBIX pacTeHui», «KKopHeBbie
cucTeMbl», «CTpoeHue cTedisny,

«CtpoeHue TUCTOBOM MIACTUHKI,
«CKeJIeT YeaoBeKay,
«ITumeBapuTenbHas cuCTEMay,
«KpoBeHocHas cucreMay,
«JIpIxaTeapHas CHCTEMay,
«BpraenurensHas cucremay, «HepBHas

MIPOTOKH, KOIYJISITUBHBIE OPT'aHbl, CUCTEMBI
OpraHoB.

XapakTepru30BaTh BEr€TATUBHBIE U
Te€HEPATUBHBIE OPTraHbl PACTEHU,
COMAaTHUYECKHE U PETYISITOPHBIE OPTaHbI
KUBOTHBIX; IEPEUUCISATH OCOOEHHOCTH UX
CTPOEHUS U BHITIOJTHSEMbIE (PYHKIUH.
VYcraHaBIMBaTh B3aUMOCBSI3A MEKIY
CTPOEHUEM OPTraHOB U UX (PYHKIMSIMH.
Pa3znuyats BUBI TKaHEW, OpraHbl HICUCTEMBbI
OpraHoB, B TOM YHCJIE YEJIOBEKA, Ha
MUKpOIIpenaparax, BIaXXHbIX IIpernaparax,
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CUCTEMay, « DHIOKPHUHHAS CUCTEMAY.
O0opynoBaHme: )XUBbIC SK3EMILISPHI
KOMHATHBIX pacTeHUI; repdapun

pacTeHMi pa3HbIX OTACIIOB; CKEIEThI
IIO3BOHOYHBIX, KOJIJICKIIUN 6€CHO3BOHO‘-IHBIX
’KHBOTHBIX;, BJI&YKHBICTIPENIApaThl )KUBOTHBIX,
CKeJeT

4eJI0BeKa.

JlabopaTopHas pabdora

«M3y4yeHune opraHoB IBETKOBOTOPACTEHHSI

repbapusx uMuKpopororpadusx, Tadaumnax,
MOJIEIISAX U MYJISDKAX

9.5

Omnopa
Tena
OpraHu3M
OB

Ornopa tena opranuzmoB. Kapkac pactenuil.
CkeneTsl OTHOKJIETOYHbIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy>xHblil 1 BHyTPEHHU CKEJIET.
CrtpoeHue U TUIIBI COEIUHEHUS KOCTEH.
JleMoHCcTpaLun

Tabnuubl u cxembl: «CTpoeHue cTedisny,
«CTpoeHue IMCTOBOM INIACTUHKWY,
«Ckener uenoseka». OdopynoBanme:
CKEJIETHI TI03BOHOYHBIX; BJIAKHBIC
[IPENapaTbKUBOTHBIX; CKEJIET YEJIOBEKA;
PaKOBUHBI MOJITIOCKOB; KOJUIEKIIMH
HACEKOMBIX, UTJIOKOKHX

PackpbiBaTh conep:kaHre TEPMUHOB U
MOHSTHIA: OTIOPHBIE CUCTEMBI, 000JI0YKH
KIIeTKU, GUOPUILIBI, KapKac, Hapy>KHbII
CKeJleT (XUTHHOBBIN MTOKPOB),
TUAPOCTATUYECKUI CKEJIET, BHYTPEHHUI
CKeJIEeT, KOCTH (IJIMHHbIE, KOPOTKHE,
IUIOCKHUE), COEAMHEHUS KOCTEH, HeTOABHKHBIE
(LIBBI), MOJTYTIOABHIKHBIE, TTOIBUYKHBIE
(cycTaBbl), OTAEIBI CKeJIeTa MO3BOHOYHBIX
KUBOTHBIX: YEPEI, OCEBON CKEIIET
(TO3BOHOYHUK, TPy/IHASAKIIETKA, XOp/ia), nosica
KOHEYHOCTEH, CBOOOJHBIE KOHEUHOCTH.
OnuceiBaTh  HApyKHBIM W BHYTPEHHHUU
CKEJIETHl JKUBOTHBIX, CTPOCHHE M THUIIBI
COEIUHEHUS KOCTEM.

YcTaHaBIMBaTh B3aUMOCBSI3U MEXTY
CTPOEHHEM ONOPHBIX CHCTEM U UX (QYHKIUSIMU
B opranusme. CpaBHUBATh CTPOEHHUE OMIOPHBIX
CHUCTEM PACTEHUM W JKMBOTHBIX

https://mysch
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9.6 | [ABuwxenue JBr>keHrEe OpraHu3moB. J{BUKEHHE PackpeiBath conepkanue TEPMUHOB U https://mysch
OpraHU3MOB OJIHOKJICTOYHBIX OPTaHU3MOB: aM&OOUTHOE, MOHSITUMN: IBUYKEHUE, JBUTATEIIbHbIC ool.edu.ru/
KT'YTUKOBOE, peCHUYHOE. /[BIKeHNE OpraHeIUIbl, IBIYKEHUE MPOCTEUIITIX
MHOTOKJICTOYHBIX PACTCHHIA: TPOITU3MBI U (am&0omIHOE, KTYTUKOBOE, PECHIUYHOE),
HACTHH. JIBUKEHHE PACTEHUI (TPOIU3MBbI, HACTUH),
JIBuKeHre MHOTOKJIETOYHBIX MBIILIEYHBIE CUCTEMBI (COKpaTUTEIbHbIC
JKUBOTHBIX U YEJIOBEKA: MBILLICYHAS CUCTEMA. | BOJIOKOHIIA,KOKHO-MYCKYJIbHBIN MEIIOK,
Peduiexc. CkeneTHbie MBIIIBIM UX paboTa. CKEJICTHAsIMYCKYJIaTypa), CKeJIeTHasl MBIIIIA
JleMoHCTpaIIUHT (MBIIIIEYHOE BOJIOKHO, MHO(DHUOpHILIA),
Tabmuiet 1 cxembl: «OTHOKICTOYHBIE BBICIIIME JIBUTATENIbHBIEC IEHTPHI, paboTa
Bogopociny, «IIpocreiiue», MBI (IBUTaTeNIbHAs, COMAaTHYeCKasl),
«CTpoeHHE MBITIIED, «MBbIIIeqHast MBIILIEYHOE YTOMJIICHUE.
CUCTEMa» XapakTepu30BaTh BUJIbI JBUKCHUS
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIIBI U UX
pabory.
YcTaHaBIMBaTh B3aUMOCBS3b MEKITY
CTPOSHHUEM OIOPHBIX CUCTEM H
JBHKEHUSIMU OPTaHU3MOB
9.7 | IluTanue OpraHU3MOB [Turanue opranusmos. [lormonienue PackpeiBath conepxanre TEPMUHOB U https://mysch

BOJIbI, YIVIEKUCIIOTO ra3a U MUHEPAIbHBIX
BEIIECTB PACTEHUSIMH.

ITutanue *uBOTHBIX. BHyTpunonoctHoe n
BHYTpUKJIETOUHOenHIeBapeHue. [ lutanue
MI03BOHOYHBIX)KMBOTHBIX. OTIENBI
MUIIEBAPUTEIBHOIO TPAKTA.
[TumeBapuTENbHBIE JKETE3BI.
[InmeBapuTenbHas cucTEMa YeJIOBEKa.
JleMoHCcTpanun

TaOIauIIbl U CXEMBI:
«Ku1eyHononocTusiey,

MOHSTHI: MUTAHUE, MUIIEBapEHUE,
MUIICBAPUTECIIbHBIC BAKYOJIN, KUIIICYHAA
MOJIOCTh, TUIIIEBAPUTENIbHAS TPYOKa,
MAIIEBAPUTENBHBIA TPAKT,
MUIIEBAPUTENbHBIE )KETIE3bI,
MUIICBAPUTECIBHBIC COKH.

XapakTepu3oBaTh ~ MHUTAaHUE  >KUBOTHBIX;
BHYTPHITIOJIOCTHOC )51 BHYTPHUKJIICTOYHOC
MUIIeBapeHUE.

Paznuuate Ha n300pakeHUAX (Cxemax,
Ta0JIUIIaX, MYJISKAX) OTIEIbI

ool.edu.ru/
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«[TumeBapurenpHas cucremay, «Cxema
MUTAHUS PACTCHUN.

OO6opynoBaHme: )KUBbIC SK3EMILISPHI
KOMHATHBIX PACTEHHIA; 000PYI0BaHUE IS
JIEMOHCTpAIIMH TOYBEHHOTO M BO3YIITHOTO
MUTAHUS PACTCHUH, PACIICTUICHUS
Kpaxmalia 1 OeJIKoB

nmoj aericTBueM (pepMeHTOB

MUIICBAPUTCIIBHOI'O TpaKTa U
MUIICBAPUTECIBbHYO CUCTEMY YCIIOBCKA.
YcranaBiauBaTh B3aUMOCBS3U MCIKIOY
CTPOCHUEM OPIraHOB IMUINCBAPCHUA

9.8

ZILIX&HI/IG OpraHu3mMoB

Jpixanue opranu3mMoB. Jlpixanue

pactenuil. J{pIXxaHH€e )KUBOTHBIX.

Juddy3us ra3oB yepe3 MOBEPXHOCTh
kieTkd. KoxkHOe IbIXaHue.

JpixaTenpHasi moBepXHOCTh. JKabepHoeu
JNEroyHoe JibIxanue. /[pIxanue no3BOHOYHbIX
JKUBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE
YCII0KHEHNE CTPOCHUSIIETKUX IMMO3BOHOYHBIX
JKUBOTHBIX.

JpixarenpHas cuctema yenoBeka. MexaHusm
BEHTWIALIUH JIETKUX Y TITUIIN
MJIEKOMUTAIOIMUX. Perynsauus 1pIxanus.
JpixarenbHble 00BEMBI.

JdemoHcTpauuu

Tabmuiel u cxeMbl: «/[pixaTenpHas
CHUCTEMAY.

O0opynoBanue: 000py/10OBaHUEIIS
JIEMOHCTPALINH OIIBITOB

10 U3MEPEHUIO KUZHEHHON EMKOCTH
JETKUX, MEXaHU3Ma JbIXaTeIbHbIXIBUKEHUN

PackpbiBaTh coziep:kanne TEPMUHOB U
MOHATUHN: JpiXaHue, Aupdy3us, KOKHOE
JIbIXaHWE, OPTaHbl JbIXaHUs, AbIXaTeIbHbIC
JIBIKEHUSI, ABIXATEIbHBIUIICHTP, JIETOUHbBIC
00BEMBI, JKHU3HEHHAA EMKOCTD JIETKHX.
XapakTepu3oBaTh JIbIXaHUE PACTCHMUII;
JIbIXaHHE )KUBOTHBIX U YEJIOBEKA.

OrnuchIBaTh YBOJIIOIMOHHOE

YCIIOKHEHUE CTPOCHUS JETKUX MO3BOHOUYHBIX
JKUBOTHBIX.

Pasznuyarh Ha U300pakeHUsX (cxemax,
Ta0IUIaX, MyJshKax) AbIXaTEIbHYIO

CHCTEMY YeJIOBEKa.

OnuchIBaTh MEXaHU3M BEHTUIISIIUU JETKUX Y
MITUL U MJIEKONUTAIONINX. Y CTAHABINBATh
B3aUMOCBSI3M MEX/TYCTPOCHHEM OPTaHOB
JIBIXaHUS ¥ UX QYHKIIUSIMHU B OPTaHU3ME

https://mysch
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9.9

Tpancnopt
BEILIECTBY
OpPraHHU3MOB

TpaHcnopT BELIECTB y OPraHU3MOB.
TpaHCOPTHBIE CUCTEMBI PACTCHUH.
TpaHcnopT BEWIECTB y JKUBOTHBIX.
KpoBeHocHas cuctemMa u €€ oprassl.
KpoBeHocHas cructema mo3BOHOYHBIX
JKUBOTHBIX U yenoseka. Cepaue,
KPOBEHOCHBIE COCY/Ibl U KpOoBb. Kpyru
KpOBOOOpaIieHus. DBOIIOLUOHHBIE
YCIIOKHEHHUS CTPOCHUSI KPOBEHOCHOM
CHUCTEMBbI I03BOHOUYHBIX KUBOTHBIX.
Pabora cepaia u e€ perymsiusi.
JleMoHCcTpaLun

Tabmuiel u cxeMbl: «Oprasbl
LIBETKOBBIX pacTeHui», «KKopHeBbie
cuctemb», «CtpoeHue cTeds»,

«CTpoeHHe TUCTOBOU TIIIACTHHKI,
«KpoBeHocHas cuctemay,

((KpOBeHOCHBIe CHUCTCMBI ITIO3BOHOYHBIX
JKHBOTHBIX)

PackpbIBaTh cofiepkaHne TEPMUHOB U
MOHATHUI: TPAHCIIOPT BEUIECTB, TPAHCIIOPT
y pacTeHuil, KpOBEHOCHAsCUCTEMA
JKUBOTHBIX, KPOBb, TJIa3Ma, (pOpMEHHBIE
AIIEMEHTHI,

KpOBOOOpalieHue, Kpyru
KpPOBOOOpAIICHHUSI, CEPJICUHBIH ITUKII,
mumdoobpameHue, Tumada,
muMQaTHIecKue CoCy b, JIMM(pATHIECKUE
Y3761, BHYTPEHHSS Cpela OpraHu3mMa.
XapakTepu30BaTh TPAHCIIOPT BEILIECTBY
pacTeHuii U 6eCro3BOHOYHBIX

JKUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CUCTEMY
JKUBOTHBIX U 4yenoBeka Paznuuare Ha
n300pakeHus X (cxemax,Tadnuax,
MYJISDKaX) KPOBEHOCHYIO M TUM(ATHUYECKYIO
CHCTEMY UeJIOBEKa.

YcranaBnuBaTh B3aMMOCBSI3U

MEXY CTPOSHHEM OpPTaHOB
KPOBOOOpAIICHUS ¥ UX (DYHKIHSIMA

B OpraHusme

https://
myschoo
l.edu.ru/
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9.10

Brigenenue
y
OpraHu3Mo
B

Beinenenue y opranusMoB. Beinenenuey
pacTeHuil. Beijenenye y )KUBOTHBIX.
CokparurenbHbie Bakyosn. Opraisl
BbiiesieHHs. DunbTpanus, CeKpenus u
o0paTHOE BCcachlBaHHE KaK MEXaHU3MbI
paboThl opraHoB BbiaeneHUs. CBA3b MOJIOCTH
TeJa C KPOBEHOCHOM U BBIJCIUTEIbHON
CHUCTEMaMHU.

Brigenenue y mo3BOHOYHBIX )KMBOTHBIXU
yenoBeka. [louku. Ctpoenue u
byHKIIMOHUpOBaHKEe He(poHa.
OO0pa3oBaHrEe MOYH Yy YEIIOBEKA.
JdeMoHcTpannmn

Tabuuipl ¥ cxembl: «BoigenurenbHas
CHUCTEMA»

PackpriBaTh coziep>kaHie TEPMUHOB U
HOHATUI: BBIACICHUE, TyTTALMs, TUCTONA],
COKpAaTHUTEJIbHbIE BAKYOJIU,U3BUTHIE
KaHaJIbIbl, 3BE314aThIE KIETKU,
BBIJICJIUTENIbHBIE TPYOOUKH, MATIbIIUTUEBBI
COCY/1bl, IOYKH, MOYETOYHHUK, MOUEBOH
ny3bIpb, HEPPOH, MOYA.

XapakTepu30BaTh MPOLECC BBIACIECHUIY
pPacTeHUH U KUBOTHBIX.

Pasnmuuyare Ha wu300paxkeHUsX (cxemax,
TabMUIAaX, MYJSDKax)  BbIICJIUTEIBHYIO
CUCTEMY YEJIOBEKA.

OnuceiBaTh MeXaHM3M  (DYHKIIMOHUPOBAHUS
He(dpoHa; mporeccoOpa3oBaHMs MOYH.
YcraHaBiuBaTh B3aMMOCBSI3UMEKITY
CTPOEHUEM OPraHOB BBIJEICHUS U UX
(GYHKIUSMU B OpraHu3Me

https://mysch
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9.11 | 3amuTa y OpraHu3MOB 3ammura y OpraHu3MoB. 3aiura PackpeiBath conepkanue TEPMUHOB U https://m
Y OJIHOKJIETOYHBIX OpraHu3MoB. Cropbl TIOHSATUH: KaICyJia, YH10CIOopa, IUCTa, yschool.ed
OaKTepuil ¥ IUCTHI MPOCTCHUIIINX. KYTHKYJIa, CPE/ICTBA MACCHBHOMW 3aIIUTHI, wru/
3anmTa y MHOTOKJIETOYHBIX PACTEHHIA. CpEICTBAa XMMUYCCKOM 3aIUThI, KOKHBIC
Kytukyna. CpecTBa HacCUBHOM U MOKPOBBI, UMMYHHUTET, UIMMYHHasl CUCTEMA,
XUMHUYECKOH 3amuThl. OUTOHIINILI. AHTHUI'CH, aHTUTCJIO.
3amura y MHOTOKJIETOYHBIX XapakTepr30BaTh BU/IBI 3AIIUTHI
’KUBOTHBIX. IJOKPOBBI 1 UX Y OJJHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX
IIPOM3BOJHBIE. 3aIIUTa OPraHU3MAOT OpPraHU3MOB.
GonesHeil. IMMyHHas cuctema OnuceIBaTh CTPOCHUE KOKHBIX
yenoBeka. KieTouHbIi 1 TyMOpalIbHBIN IIOKPOBOB U UX IPOU3BOJHBIX.
UMMYHHUTET. BpO)KZIéHHLIfI u Pasnnuate Ha H306pa)KeHI/I${X (CXGMaX,
NpUOOPETEHHbIH crienupuuecKuil TabyuIax, MyJsbKax ) OpraHbl UMMYHHON
MMMYHUTET. Teopus KIOHAJIBHO- CUCTCMBI 4CJI0BCKA.
cenektuBHOro nMmyHuteTa (I1. Dpaux,d.M. YcraHaBIMBaTh B3aUMOCBSA3H MEKIY
Beprer, C. ToHerasa). CTPOECHHMEM OPTaHOB 3aIIUTHI U UX
BocnanutenpHble OTBETHI OPraHU3MOB. (byHKIWMSIME B OpraHu3Me
Posb BpOXAEHHOIO UMMYHUTETA
B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHU.
JdemoHcTpauuu
Ta6mumip! 1 cxembl: «Koxay,
«UmmynuteT», «CTpoeHHE CTEOIIS,
«CtpoeHue TUCTOBOM MITACTUHKI
9.12 | Pazmpaxumoc PaznpaxkxuMoCTh U perysius PackpeiBath cosnepkaHue TEPMUHOB U https://mysch
TbU y OpraHu3MoB. Pa3apanMocTby MOHSATUI: pa3APaKUMOCTh, PETYJISLUS, ool.edu.ru/
perymusus OJTHOKJICTOUHBIX OPTaHH3MOB. TaKCHUCHI, POCTOBBIC BEIIECTBA

y OPTaHU3MOB

Takcucel. Pa3npaxxumMocTs U peryisiuus y
pacteHuil. PocToBble BellecTBa U UX

(aykcuHBI), HEpBHAsl CUCTEMA,
peduexTopHas perynsius, pediexc,
peduexTopHast 1yra, NepeaAHU MO3T,
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3HAYCHUC.

HepsHas cucrema u pedaekropHas
perymsius y >KMBOTHBIX. HepBHas cucrema
1 e€ OTAeIbl. DBOIIOIMOHHOCYCIIOKHEHHE
CTPOCHHMSI HEPBHOM CHCTEMBI Y )KUBOTHBIX.
OTaensl TOJIOBHOI'O MO3Tra MMO3BOHOYHBIX
JKUBOTHBIX. Peduiiekc u peduexropHasayra.
besyciioBHbIE U yCITOBHBIE PEQIICKCHI.
['ymopaiibHas peryasuus u

SHIOKPUHHAS CUCTEMA >KUBOTHBIX U
yesoBeka. JKenesbl SHIOKPUHHOMN

CHUCTEMBI ¥ X TOPMOHBI. [[elficTBHe
rOPMOHOB. B3aMOCBs3b HEPBHOM U
SHIOKPUHHOM cucTeM. [ mnmoranamo-
runodusapHas CUCTeMa.

JleMoHCcTpaLun

Hoptpert: U. I1. [TaBnoB. TaGaHIIbl U CXEMBI:
«Crtpoenue ruzipsb», «CTpoeHUE MIIaHAPUNY,
«BHyTpeHHEee CTpoeHue 10K IEBOTOUYEPBS,
«HepBHas cuctema poio», «HepBHas cucrema
nArymkn», «HepBHas cucrtema
IpecMBbIKaroIuxcsa», «HepBHas cucrema
ntuny, «HepeHas cucrema
MJIEKONUTaMuX», «HepBHas cucrema
YeJI0BEeKa», « JHIOKPUHHAS CHUCTEMaY,
«Pednexcy.

OobopynoBanue: MOJEIN TOJIOBHOTOMO3ra
Pa3IMYHBIX )KUBOTHBIX

IIPOMEKYTOYHBIN MO3T, CPETHUM MO3T,
MO3KE€YOK, IIPOJIOJATOBATHIN MO3T,
BEreTaTUBHAsI HEPBHAS CUCTEMA,
ryMopajbHas peryJsiius, FOpMOHBI,
SHAOKPUHHAS CUCTEMA, THIIOTAJIaMO-
runogusapHas CUCTEMA.

XapakTepHu30BaTh pa3ApakKUMOCTbY
OJIHOKJIETOYHBIX OPTaHU3MOB U
pedIESKTOPHYIO PETYIISIIIIO

y KUBOTHBIX.

PaznuuaTh Ha H300paXKeHUX (cxeMax,
TabIUIaX, MyJISKaX) HEPBHYIO CUCTEMYH €€
OTJIEJIbI; OTJENBI TOJIOBHOTO MO3ra
[I03BOHOYHBIX )KUBOTHBIX.

OnuceiBaTh r'yMOPAJIbHYIO PErYIISILUI0Y
JKUBOTHBIX.

PaznuuaTh Ha H300pakeHUsX (cxemax,
TabIUIaX, MYyJIsSKax) SHAOKPHUHHYIO
CHUCTEMY KUBOTHBIX U YEJIOBEKA.

Ha3siBath sxene3sl SJHAOKPUHHOW CHCTEMBI
YeJI0BeKa U BbIpadaThIBa€MbIEMH TOPMOHBI.
OnwuceiBaTh 1€HCTBHE TOPMOHOB.
VYcTaHaB/IMBaTh B3aMMOCBS3U MEKIY
CTPOECHHEM OPIaHOB HEPBHOMW M SHAOKPUHHOU
CUCTEM U UX QYHKIHUSIMHUB OpraHU3ME.
XapakTepru30BaTh BOIIOLUOHHOE
YCIIO)KHEHHE CTPOCHMS HEPBHOU CUCTEMBI Y
KUBOTHBIX

Hroro yacosB 1o Teme

17

10.

Tema «PASMHOXEHUE U PABBUTHUE OPTAHU3MOB»
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10.1

DopMBbI
Pa3MHOXKEHHUS
OpPraHHU3MOB

@DopMbI pa3MHOXKEHHS OPTaHU3MOB:
Oecrosioe (BKIIIOYasi BEreTaTUBHOE) U
nosioBoe. Busel 6ecriosoro
Pa3MHOXKEHUS: TOYKOBaHUE,
cropyisiuus, pparmMeHTanus,
KJIIOHUPOBAHHE.

JeMoHcTpaL U

Tabmuiel u cxembl: «BereraTuBHOE
pa3MHoOxeHue», « Tumbl 6ecronoro
pa3MHOXKeHUs», «PasmMHOKeHHe
XJIaMUJOMOHA 1B, «Pa3MHOKeHne
ABIIICHBDY, «Pa3MHOXKEHHE THIPHI»

PackpbIBaTh conep:kaHre TEPMUHOB U
MOHSTHUI: pa3MHOKEHUE, IIPOCTOE ACIIEHUE,
IMOYKOBAHUC, CIIOPYJIALUA, BEICTAaTUBHOC
pasMHOXKeHue, (pparmMeHTanus,
KJIOHUPOBAHKE, FaMEThI,CIIEPMATO30H /1
(criepmuit), AHIEKIIETKA, 3Ur0Ta, KOHBIOTAIIMSL.
[Tepeunciasite 0cobeHHOCTH OECIOI0ro U
II0JIOBOT'O Pa3MHOXKEHUS OPIaHU3MOB.
XapakTepHu30BaTh CYIIHOCTb U (POPMBI
0ecrosoro pa3sMHOXKEHUS] OPraHU3MOB;
Ouosiornyeckoe 3HaueHue 6ecrooro
Pa3sMHOXKEHUSI.

Paznuuath criopy Kak

CHELHUATU3UPOBAHHYIO KIIETKY,
IpeJHa3HAYCHHYIO 17151 OECI0yIoro
Pa3MHOXKEHUS, U CIIOPbI OaKTEepuil.
OOBACHATH IPEUMYILIECTBA IT0JIOBOTO
pa3MHOXKEHHU HaJ OecronbiM PackpbiBaTh posib
KJIOHUPOBAHHS

B CEJICKIIMHU U CEJIbCKOM XO3SICTBE

https://mysch

ool.edu.ru/
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10.2

ITonoBoe
pPa3MHOKEHHU
e.Meiio3

[TonoBoe pazmHoxenue. [1onoBrie
KJIETKH, Uik TaMeThl. Metio3. Ctagun
Meiio3a. [loBenenue xpoMmocom

B Meio3e. Kpoccunrosep.
buonornuecknii CMBICII MeHo03a 1
MOJIOBOTO Tporiecca. Meio3 u ero
MECTO B JXM3HCHHOM ITUKJIC
OpraHU3MOB.

JdeMoHcTpanumn

Tabuuisl ¥ cxeMbl: «Meio3y,
«XPOMOCOMBI»

PackpbiBaTh copepxanrue TEPMUHOB U
MOHSTHH: Meii03, OMBAJIEHTHI,
KPOCCUHTOBEp, HHTEPKUHE3,
HE3aBUCUMOE pacIpeiesiCHuE;
KPOCCUHTOBEP.

Paznuuare Ha n300pakeHUAX (cxemax,
Ta0IMIaX ) 1 MEKpOIIperapaTax 3peibie

ITOJIOBBIC KJICTKHW MIJICKOIIMTAOIINUX U OPraHbl

Pa3MHOKEHHUS BBICIITUX PACTCHUM.
PackpeiBath CylHOCTH MEH03a,
XapaKTepU30BaTh €ro OTACIbHBIC
CTaguu.

OnpenenaTs MeCTO Meio3a

B )KM3HCHHBIX [TUKJIAX PA3THYHBIX
OpraHN3MOB.

OOBACHATE OMOJIOTMYECKHI CMBICIT
KPOCCHHTOBEPA, OITUCHIBATH €TI0
MEXaHU3M.

CpaBHUBAThH MEI103 C MUTO30M;
pa3andyaTh OTJCIIBHBIC UX CTAINH

Ha MHUKpOTIperapaTax u n300pakxeHHUsIX
(cxemax, TabIMIAX).

PackpwIiBaTh HBOMIOIIMOHHOE 3HAYCHHE
MIOJIOBOTO Pa3MHOKEHUST OPTAaHU3MOB

https://mysch
ool.edu.ru/
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10.3 | 'amerorenes. [Ipen3zapoapieBoe pa3BUTHE. PackpeiBath conepkanue TEPMUHOB U https://my
OobpazoBanue u I'amerorenes y »kuBoTHbIX. [Ios10BBIE MOHATHUI: FTaMETOT€HE3, CIIEPMATOICHES, school.edu.
pa3BuUTHE xeines3bl. OOpa3oBaHUE U pa3BUTHE OOI'€HE3, CEMEHHUKH, SUYHUKH, ru/
MTOJIOBBIXKJIETOK MOJIOBBIX KJIeTOK. CriepMaToreHes u CIIEpMATOTrOHUH, CLIEPMATOLIUTHI,

ooreHe3. CTpoeHue NoJ0BBIX KIETOK. criepMaTUIbl, CIEPMATO30UAbl, OOTOHUH,
OmogoTBOpeHNe U SMOpPHOHATBHOE OOLIMTBHI, IOJIIPHBIE TEJIbLIA,

pa3ButTHe KUBOTHBIX. CIIOCOOBI AUIEKIIETKA, aKPOCOMA.

OILIOIOTBOPEHUS: HAPYKHOE, BHYTPEHHEE. [lepeunciaTh cTaaguu raMeToreHes3ay
[TapTenorenes. JKUBOTHBIX.

JleMoHCcTpanun OnuceIBaTh IPOLIECC TAMETOIEHE3a UETO
Tabmuiel ¥ cxembl: «I'ameToreHes, MIEPUO/IbI, CTPOEHHUE TTOJIOBBIX

«CTpoeHue SULEKICTKH U KJIETOK.

CIIEPMAaTO30H1a». Paznuuate 0cOOEHHOCTH criepMaTorenesa u
Oﬁopynogaﬂne: CBETOBOM MHKPOCKOIT, oorenesa. OmuceIBaTh IIPOLECCHI OCCMCHECHUS
MHUKpOIIpEnaparsl SUIEKIETOK U MOTUIOJOTBOPEHUSI, PA3HbIE BAPUAHTHI
CIIepMaTO30M/I0B. MapTEeHOTEeHEe3a

JlabopaTopnas padora «3yueHue

CTPOEHHUSI MOJIOBBIX KJIETOK Ha TOTOBBIX

MHUKpOIIpenaparax»

10.4 | UapuBuayanbH NunuBuyansHOE pa3BUTHE PackpeiBath conepkaHue TEPMUHOB U https://mysch
Oepa3BUTHE OpraHu3MOB (OHTOTEHE3). MOHSTUI: OTUIOJIOTBOPEHUE, 3UTOTA, ool.edu.ru/
OpraHU3MOB — DOMOpPHOJIOTHS — HAyKa O Pa3BUTHHU Oyactomep, akpoCOMHasl peaKIus,

OHTOT€HE3 opranu3MoB. Mopgoeenes — oona u3 MPOHYKJIEYC, MapTeHOreHe3, SMOPHOTreHe3,

2NIABHBIX NPOOTIEeM IMOPUOTIOULL.
Konyenyus mopgoeenos u mooenu
mopghozerneza. Ctanuu SMOpHOTeHE3a
KUBOTHBIX (Ha IpUMeEpe JIATYIIKH).
JpoGnenue. Tunsl apodneHus.
Hemepmunuposannoe u

npoOneHue, 6acTya, MopyJa, TacTpyia,
HelpyJa, OpraHoTeHe3, IKToIepMa,
Me3ojepMma,

SHTOJIEpMA, IIeJIOM, HepBHAs TpyOKa, Xop/a,
KHIIIeYHas TpyOKa.

Onpenensats SMOPHOHATBHBIN TIEPHO/T
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HeOepMUHUpo8anuoe opodieHue.

bnacmyna, munwvt bracmyn.

OcobenHoctu 1poOIIeHUs
MJIEKOTUTAIOIINX. 3apOAbIIIEBbIEC JIUCTKH
(racTpynsuus). 3aKiiagKka OpraHoB U TKaHE!
U3 3apOJIBIIIEBbIX JTUCTKOB. B3aumHuoe
BJIMSIHUE YaCTEW pa3BUBAIOIIETOCA
3apopIiia (SMOpHUOHATBHAS WHIYKITHS).
3akaaKariaHa CTPOSHHUs KUBOTHOTO KaK
pe3yJIbTaT UEPAPXUUECKUX B3aUMOJICUCTBUM
reHoB. Biusinue

Ha SMOpPUOHAIBHOE Pa3BUTHE PA3INIHBIX
(bakTOpOB OKpY KaOLIEHCPEIBI.
JleMoHCcTpaLun

[Toptper: X. [lInemaH.

Tabmuiel u cxembl: «OCHOBHBIE CTaIUU
OHTOT€HE3a.

Oo6opynoBanme: moaenb «L{ukn
Pa3BHUTHS JISITYIIIKI)

pa3BUTHSI OpPraHU3Ma U OIHICHIBATh
OCHOBHBIE 3aKOHOMEPHOCTH JIPOOJICHUS —
00pa3oBaHUE OJHOCIOWHOTO 3aPO/IbIIIA —
OJacTyJIbI;3aBUCUMOCTD X012 APOOICHNUS
OT KOJIMYECTBA JKEJITKA B SHUIECKIICTKE;
racTpyJISIIUIO ¥ OPraHOTEHES.

OOBsicHATD dTanbl TUdGEpEeHITIPOBKU
TKaHel, 00pa30BaHMs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYIISALUI0
AMOpPUOHAJILHOTO Pa3BUTHUSI;
JETEPMHUHAIUIO 1 YMOPHOHAIEHYTO
WH/IYKIUIO; TeHETHYECKUI KOHTPOITh
pa3BUTHSL.

O00CHOBBIBATH BPEAHOE BO3/ICHCTBHE
Ta0AaYHOTO JIbIMA U aJIKOTOJISI Ha XOJI
AMOPUOHAIILHOTO U MOCTIMOPHOHAIBHOTO
Pa3BUTHSI OpPraHU3Ma YeJI0BEKa

10.5

Poctu
pa3BuTHE
JKUBOTHBIX

PocT u pa3zBuTHE )KUBOTHBIX.
[TocTaMOpHOHANBHBIN TEPHO.

[Ipsimoe 1 HenpsiMOe pa3BUTHE.

PasButne ¢ meramopho3om y
0eCrO3BOHOYHBIX U TO3BOHOYHBIX
JKUBOTHBIX. bruosiornueckoe 3HaueHue
IPSIMOTO U HENPSMOI'O Pa3BUTHS, UX
pacnpocTpaHeHHe B ipupojie. Tumsl
pocTa JKUBOTHBIX. PaKTOPBI PETyIALUAPOCTa
KUBOTHBIX U yenoBeka. Ctaauu
OCTAMOPHOHAIBHOTO PA3BUTHUS Y
JKUBOTHBIX U 4enoBeka. [lepuonbl
OHTOreHe3a uenoBeka. CTapeHue U cMepTh

PackpwiBaTh conep:kanue TEpMUHOB U
MOHSTHIA: OHTOTeHE3, MOCTIMOPHOHATIFHOE
pa3BHTHE,

MeTamopd03, THIMHKA, POCT, CTAPEHHE,
CMEPTH.

XapakTepu3oBaTh MOCTIMOPHOHATBHBIN
TIEPHOJ] PA3BUTHS OpPTraHU3Ma U €r0 OCHOBHBIC
(bopMBI.

XapakTepru30BaTh NPSIMOE PA3BUTHE HETO
TIEPHO/IBI.

N3narats conepxanue Teopuit

CTapeHUsl OPTaHN3MOB.

OOBACHATH OMOJIOTHUECKUM CMBICIT

https://mysch
ool.edu.ru/
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KaK OMOJIOTUYECKHUE MTPOIIECCHI.
JleMoHCcTpaL U

Tabmuiel u cxeMmsl: «[Ipsmoe u
HEIpsIMOe pa3BuTUeE», «PazBurtue

MaKCcKoro xxyka», «Pa3surue capanumy,
«Pa3Butne marymkm».

IpakTnyeckas padora

«BpIsIBIIEHNE IPU3HAKOB CXOJICTBA 3apObIILIEH
I103BOHOYHBIX KUBOTHBIX»

pa3BUTHs ¢ MeTaMop(do30M

10.6

Pazmuoxenue u
pa3BUTHE
pacTeHuit

Pa3smMHOKEeHME U pa3BUTHE PACTCHUM.
I"ameroduTt u cnopodur. Meiio3s
JKU3HEHHOM LIMKJIE PACTEHUM.
O6pa3oBaHue crop B mpoiiecce Meiosa.
["ameTorenes y pactenuii.
Orm1010TBOPEHUE U pa3BUTHE
pacTUTENbHBIX OpraHu3MOB. [[BoliHOE
OIUIOJJOTBOPEHHUE Y LIBETKOBBIX PACTEHUH.
O6pa3oBaHue U pa3BUTHE CEMEHHU.
MexaHu3MBbl peryJisiliii OHTOTEHE3aY
pacTeHUH U KUBOTHBIX.

JdemoHcTpauuu

[Moptper: C. I'. HaBamun. TaGauiist u
cxeMmbl: «/[BOMiHOE OIIIOIOTBOPEHUE Y
[BETKOBBIX pacTeHH», « CTpOCHUE CEMSH
OJTHOJIOJIBHBIX M JIBYIOJIBHBIX PACTCHHIN,
«KM3HEHHBIN UK MOPCKOM KaITyCThD»,
«Ku3HeHHBIM UK MXay, « KH3HESHHBIN
LUKJI TATOPOTHUKAY, <« OKM3HEHHBINA UK
COCHBD».

JlabopaTopHas padora

«CTpOoeHHEe OpraHOB Pa3MHOKEHUSBBICIINX
pacTeHUN»

PackpeiBaTh cosiep:kaHue TEPMUHOB U
MOHATHUI: raMeTOpUT, CIOPODUT,
AHTEPUJINH, APXETOHUH, 3aPOCTOK,
MEracrnopa, 3apOoJbIIIEBbI MEUIOK,
CUHEPrUbl, aHTUIIO/Ibl, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OIUIOJJOTBOPEHHE, POCT, MEPUCTEMA,
KaMOMiA, Teproibl OHTOTE€HE3a
[BETKOBBIX paCTEHUI XapaKTepru30BaTh
0C00EHHOCTH 0eCIOIOro U MoJI0BOTO
Pa3MHOKEHHUALIBETKOBBIX PACTEHUH.
Bb1enstb 0co06€HHOCTH POTEKAHUS
raMeTOTe€HEe3a y IBETKOBBIX PaCTEHUM.
OnuceIBaTh NPOLECC IBONHOTO

OIINIOAOTBOPCHUS Y IBETKOBLIX paCTCHI/Iﬁ nu

OOBSICHATH €ro npeumyuiecTBa 1o
CpaBHCHHIO C OIIJIOAOTBOPCHUEM Y
CIIOPOBBIX UT'OJIOCEMEHHBIX

https://mysch
ool.edu.ru/
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Hroro yacoB 1o Teme

11 Tema «I'eHeTHKA — HAyKa 0 HACJIEICTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB»

11.1 | Uctopus HcTopusi cTaHOBJICHUS U PA3BUTHUS PackpeiBath cosep:kanue TEpPMUHOB U https://
CTaHOBJICHUSIU TEeHETHKU KaK HayKu. PaboTsl MOHSITUI: TEHETUKA, T'CH. myschoo
pa3BUTHS TEHETUKHU I'. Menaens, I'. ne ®puza, T. Moprana. JleMOHCTpHUpPOBaTh 3HAHUS UCTOPUU L.edu.ru/
KaK HayKH Posib oTeuecTBeHHBIX YUEHBIXB BO3HUKHOBEHHUSI T€HETHUKHU.

Pa3BUTHU T€HETUKHU. PabOThI

H.K. Konwsuosa, H.M. BaBunosa,

A.H. benosepckoro, I'.J]. Kapneuenxo,
O.A. ®ununuenko, H.B. Tumodeena-
PecoBckoro.

demoncrpauuu [loprpersl:

I'. Menaens,I'. Jle @pus, T.

Mopras,

H. K. Konsuios, H. 1. BaBunos,A.

H. benosepckuii,

I'. 1. Kapneuenko, fO.

A. Ounumaenko,

H. B. Tumogee-PecoBckuii

XapaKTepI/ISOBaTB OCHOBHBIC OTallbl
Pa3BUTHA I'CHCTHUKU KaK HAYKHU
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11.2

OCHOBHBIE TTOHATHS
UCHUMBOJIBbI TEHETUKH

OCHOBHBIC TCHETUYCCKUE MOHATHS U
CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE T€HbI, AIbTEPHATUBHbBIC
MPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
MpU3HAK, TOMO3UT0Ta, F€TEPO3UT0Ta, YUCTAS
JIUHUS, THOPUIBI,T€HOTHI, (PEHOTHII.
OCHOBHBIE METOABITCHETUKH:
TUOPUI0JIOTHYECKUH, ITUTOTIOTUUECKHH,
MOJIEKYJISIPHO- T€HETUYECKUII.
JdeMoHcTpannmn

Tabuunel: «MeTo bl TCHETHKW,

«CXeMbl CKpeIIBaHUsI».

JlaGoparopHas paGora

«/Ipo3o¢una kak 0ObEKT TeHETUYECKUX

HUCCJIENOBAHUIT

PackpeiBath conepkanue TEPMUHOB U
IMOHATHUN: HACIEICTBEHHOCTh, HACJIEIOBaHUE,
W3MEHUYUBOCTbh, TCHOTHUT, PCHOTHUII, TEHOM,
JIOKYC, XPOMOCOMBI, aJJIEJIbHBIE TEHBI
(annenw),ampTepHATUBHBIC PU3HAKH,
FOMO3Ur0Ta, FETEPO3Ur0Ta, JOMUHAHTHBIN
MPU3HAK, PEIIECCUBHBIN MPU3HAK, YUCTAS
JIUHUS, THOPUIBI.

[Tosib30BaTHCSI FEHETUUECKOW TEPMUHOJIOTHEMN
Y CUMBOJIMKOW/IJISI 3aITUCH CXEM CKpEIIBaHUS

https://mysch

ool.edu.ru/

HToro yacoB 1mo Teme

12

Tema «3aKOHOMepHOCTI/I HaCJICeACTBCHHOCTH
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12.1 | 3aKOHOMEPHOCT MonoruOpuaHoe CKpenuBaHme. PackpeiBath conepxanre TEpPMHUHOB U https://mysch
MHACJIEI0BaHUs ITepBslii 3ak0H MeHens — 3aK0H MOHSTHI: MOHOTUOPUTHOE ool.edu.ru/
MPU3HAKOB. eAMHO00pa3us THOPUIOB TIEPBOTO CKpPEILMBAaHKUE, YUCTOTA IAMET,

Mounoru6puax nokosnenus. [IpaBuno JOMUHUPOBaHUS. JIOMUHUPOBAHUE, PACILECIIIICHUE

o¢ Bropoii 3akoH Menzaens — 3aKoH [IPU3HAKOB.

CKpELIMBaHUE pacIIeIIEHHs IPU3HAKOB. OnuceiBath onbITh I'. Menaens
[{uronoruyeckre OCHOBBI 10 U3YYEHUIO HACJIEJI0BAHMS OJTHOM Napbl
MOHOTHOPHTHOTO CKPEIIHMBAHHUS. MIPU3HAKOB y ropoxa nocesHoro.lIpuBoaute
['unores3a 4uCTOTHI raMer. (GbOpMyJIHPOBKH MEPBOTO UBTOPOTO 3aKOHOB
JdeMoHcTpanumn I'. Mennens (3akoHaeTMHOOOpa3Us
IHoprper: I'. Mennens. TrUOpHUJIOB TIEPBOTO
Ta6uuist 1 cxeMsbl: «IlepBbliii 1 BTOpoi MMOKOJIEHHUS, 3aKOH pACIICILUICHUS
3aKOHBI MeHemnsn». IIPU3HAKOB) U OOBSACHATH UX
Oo0opynoBanmne: MOJIENb IS IMUTOJIOTUYECKHUE OCHOBEL
JIEMOHCTPALIMH 3aKOHOB CocTaBiATh CXeMBl MOHOTHOPHIHOTO
eI[I/IHOO6pa3I/I}I rI/I6pI/II[OB ePBOro CKpCUIMBaHM U PCIIATh TCHCTUYCCKUC
ITOKOJIEHUS U PACILEIUICHUs IPU3HAKOB; 3a/1a4K Ha MOHOTHOpU/IHOE
CBETOBOW MMKPOCKOII, MUKPOIIpEIapar: CKpCHIMBAHHUE
«JIpo3odumnay.
IIpakTnyeckas padora «3ydyenue
PEe3yIBTATOB MOHOTHOPUTHOTO
CKPEIIUBAHUS Y TIPO30(DUITBI)

12.2 | Ananusupyroii AHaNM3upyollee CKpeluBaHue. PackpeiBath conepkaHue TEPMUHOB U https://mvsch
ee [TpoMexyTOUHBII XapakTep MOHSTH: aHATU3UPYIOLIee ool.edu.ru/
CKpEIIIMBaHUE. Hacsenosanus. Pacuiemienue CKpELIMBAHNE, HENIOJIIHOE
Henonnoe MPU3HAKOB [PH HEMIOIHOM JOMHHHpPOBaHuK. | JIOMHHHPOBAHHUE, KOJIOMHHHPOBAHHE.

JTOMUHHUPOBaHUE JleMOHCTpALHH CocTaBisTh CX€Mbl AaHATU3UPYIOIIETO

Tabuuibl 1 cXeMBbl: « AHATU3UPYIOIIEE
ckpemuBaHuey», «Hemomnoe

JOMUHHUPOBAHUCH

CKPEIIMBAHUS U PEIIaTh TCHETHUCCKUE
3a1a4M Ha aHAJTM3UPYIOIIee
CKPCIIMBAHKUE ¥ HETIOJTHOE
JIOMUHUPOBAHHE

73



https://myschool.edu.ru/
https://myschool.edu.ru/

12.3 | Aurubpuan Jurubpunnoe ckpemuBanue. TpeTuii 3aKoH PackpsIBaTh coaep:kaHue TEPMUHOB U https: //mvs
oe Menens — 3aK0OH HE3aBUCHUMOTO MOHATUI: TUTUOPHUIHOE CKPEIIUBaHUE, chool.edu.ru
CKpeIlUBaH HaCJIE0BAHUS IPU3HAKOB. (EHOTUITNYECKUH paTUKaI.
ue [{uTosmornyeckre OCHOBBI OnuceiBath onbITel . Mengens mno ‘

JUTHOPUTHOTO CKPEIIMBAHMUSL. W3YUYEHHUIO HACJEOBaHUs [BYX Iap
JdemoHcTpaunu MPU3HAKOB y TOPOXa OCEBHOIO.
[Toptper: I'. Menaens. [TpuBOUTH GOPMYITUPOBKY TPETHETO
Tabuuipl 1 cxeMbl: «TpeTuii 3aKoH 3akoHa I'. MeHnnens (3akoHa
Mennens». HE3aBUCHMOI'0 HACJIEOBAHUS IIPU3HAKOB)
Oo0opynoBanmne: MOJIENb IS A OOBSICHSTH €0 IIMTOJIOTHYECKUE
JIEMOHCTpAIIMH 3aKOHA OCHOBBI.
HE3aBUCHUMOT'O HACJICIOBAHMS [IpuMeHaTh MaTEMaTHYECKUN PacuéT ¢
MIPU3HAKOB; CBETOBOM MUKPOCKOIT; MOMOIIBIO (PEHOTUTTUYECKOTO PaIuKaIan
MUKporpenapar «Jpo3oduiay. METO/1a IEPEMHOKEHHS BEPOATHOCTEN
HpaKTﬂqec](aﬂ paﬁOTa BAapHWaHTOB PACHICIIIICHUA IIPU3HAKOB Yy
«I3ydenne pe3yIbTaToB MMOTOMKOB TI0 (DEHOTHUITY U TEHOTHITY.
TUTHOPHUIHOTO CKPEIIUBAHUSY CocTaBiATh CXeMbI TUTHOPHIHOTO
Ipo30(QHIBD CKpELIMBAHMS U pelIaTh TeHETUUECKUE
3a/1auu Ha TUTHOPUTHOE CKPEIIBaHUE

12.4 | Cuemnennoe CueruieHHOE HaclIeIOBaHNE TIPU3HAKOB. PackpeiBaTh conepkaHue TEPMUHOB U https://mysch
HaCJIeJ0BaH Pa6oter T. Moprana. MMOHSATHH: CIICTIICHHOE HACJIeJOBaHHE, ool.edu.ru/
e CueruieHHOCHACTIEIOBaHUE HapyIIEHHUs CLIETVIEHUS T€HOB,

T€HOB, HAPYIICHUE CLETUICHUS KPOCCHHTOBEp, pEKOMOMHAIINS T€HOB,
TTPHSHAKOB. MEX Iy reHaMu. XpOMOCOMHast TeHETUYECKHE KapThl, MOPTAHU/IA.
XpOMOCOMH TEOpHs HACJIEICTBEHHOCTH. [TpuBOaUTE GOPMYTUPOBKH 3aKOHOB
ast TCOpHs JleMoOHCTpALMH Moprana (3aKoHa CLEIUICHHOTO
HacCJICACTBC [Moptper: T. Mopras. HacJISAOBaHUS T'€HOB U 3aKOHA HapyIICHUs
HHOCTU Tabauib! ¥ cxembl: « CIEIIICHHOE CIETIJICHUS MEX Y T€HaMM )i OOBSICHATH UX

HACJICAOBAHUC ITPHU3HAKOB

OUTOJIOTUYCCKHUE OCHOBBEI.
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y Ap030(OUITBI». [TepeuncnsaTb OCHOBHBIC TIOJIOKEHUS
Oo6opynoBanme: MOJIEIb XPOMOCOMHOU TEOPUHU

VIS IEMOHCTPALIUH CLIETIEHHOTO HaCICACTBCHHOCTH.
Penrate reneTuueckue 3agauan

Ha CICINNICHHOC HACJICJOBaHUEC I'CHOB U
HAapyHmCHUEC CUCIUVICHUA MCXKY N'CHaAMU

HACJICAOBaHUs ITPU3HAKOB.

12.5 | I'eneruka nosa 1 I'eneTunka nona. XpoMOCOMHBIN PackpsIBath copepxkxaHue TEPMUHOB U .
MEXAHU3M OIIPEIEICHHUSI 110JIA. IIOHSITHI: ayTOCOMBI, II0JIOBbIE https://mysc
AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI. XPOMOCOMBI, TOMOTaMETHBIN 1101, hool.edu.ru/
I'oMorameTHbIi U T€TEPOraMeTHBIH MO. reTeporaMeTHbIN MOJL.
I'eneTnyeckas CTpyKTypa MOJIOBBIX OOBACHATH XPOMOCOMHBIN MEXaHU3M
xpomocoM. HaciienoBaHuenpusHaKkos, OIIPEEICHUS [10JIa Y OPTaHU3MOB.
CLEIUICHHBIX C ITOJIOM. [IpuBOAUTH IPUMEPHI HACIIETOBAHNUS
JeMoHCcTpanun [IPU3HAKOB, CLICIUICHHBIX C IIOJIOM.
Tabnuubl u cxembl: «I'eHeTHKa monay, CocCTaBJIATh CXEMBI CKPEILIMBAHUS U
«Kapuotun yenoseka», «Kapuorun pelaTh TCHETUYECKUE 3a1a4U Ha
npo3oduiiel», «KapuoTun nTuisn HACJIEJOBAHKE IIPU3HAKOB, CLICTICHHBIXC

nosioM IIpuBouTh MpUMeEpbI
reHeTHuecKux3abosieBanuii u gedexkTon

y OPTaHU3MOB, CBSI3aHHBIX C TIOJIOBBIMH
XPOMOCOMaMH
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12.6

T'enorun kakx
[eJIOCTHAS
cucreMa

I'enoTumn Kak 1€JI0CTHASA CHCTEMA.
IInenoTponus — MHOKECTBEHHOE
JeiicTBue reHa. MHOXKECTBEHHBIN
amenu3M. B3aumonaeiicteue
HeaJlJIeJIbHBIX TCHOB.
KomnementapHocts. Onucras.
[Tonumepus.

I'eneT4EeCKUI KOHTPOJIb PA3BUTHS
pacTeHUM, )KUBOTHBIX U YEJIOBEKA, a TAKXKE
(U3HOIOTHUUECKHUX MPOIIECCOB,TOBEICHUS U
KOTHUTHBHBIX QyHKIMI.[ eHeTHUeckne
MEXaHH3Mbl CHMOHOT€HE3a, MEXaHU3MbI
B3aUMOJICUCTBUS «XO35IMH — Mapa3suT»HU
«XO35IMH — MUKPOOHOMY.

['eneTrueckue acrieKTbl KOHTPOJIS U
W3MCHCHUS HACICACTBEHHOMN

nH(OPMAIIUU B TOKOJICHUSX KIIETOKU
OpraHU3MOB.

JdemoHcTpauuu

Tabauiel U cxeMbl: « MHOXKECTBEHHBIHN

AJIJICIIU3M» ; «B3aumopaelicTBue TeHOBY

PackpeiBath conepkaHue TEPMUHOB U
MOHSATUI: MHOXECTBEHHOE JICHCTBUE TeHA
(TuteiioTporus),

KOMIUIEMEHTAPHOCTb, ATIUCTA3,
MIOJIUMEPHS.

Onpenensats GOpMbI B3aUMOICHCTBUS
QJUIETIbHBIX U HEAJUIEJIbHBIX T€HOB.
[IpuBOAUTE IPUMEPHI IVIEUOTPOITHOTO
NEeNCTBUS T€HOB.

Pemars reneTnueckue 3amauu

Ha B3aUMO/JICHCTBHUE HEANIETbHBIXT€HOB

HWtoro yacos o teme

10

13

Tema «3aK0HOMEPHOCTH U3MEHYMBOCTH
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13.1 | 3meHuuBOCTH B3anmopaeicTBre reHoTrIIa U CPEABIIIPU PackpeiBath conepkaHue TEPMUHOB U https://
MIPU3HAKOB. dbopmupoBanuu (heHoTua. MOHSTUN: U3MEHYUBOCT, myschoo
Bunpr N3MeHUYMBOCTH TPU3HAKOB. HEHAaCJICACTBEHHAsI U3MECHYNUBOCTD, l.edu.ru/
U3MEHYMBOCTH KauecTBeHHBIE U KOJTMYECTBEHHBIE HACJIEJICTBEHHAs! U3MEHYUBOCTD.
MpU3HAKU. BUIbl ©”3MEHYMBOCTH: CpaBHMBaTh HEHACIIEICTBEHHYIO
HEHACJIEICTBEHHAs U HACJIECTBEHHAs. M3MEHYUBOCTh C HACJIECTBEHHOM.
JeMoHcTpanun [IpuBOAUTE NpUMEPHI KAUECTBEHHBIX U
Ta6uuibl 1 cxeMbl: «Busl KOJIMYECTBEHHBIX MMPU3HAKOB OPraHU3MOB,
U3MEHYUBOCTH. MPOSIBJICHU M
O0opynoBaHme: )XUBbIC U TepOapHbIC Yy OPraHu3MOB HEHACJIEICTBEHHON U
AK3EMIUISIPhl KOMHATHBIX PACTEHUI; HaCJIEeJACTBEHHON N3MEHUYNBOCTH
pucyHk# (oTtorpadun) >KkMBOTHBIX
C pPa3JIMYHBIMU BUJAMU U3MEHUHUBOCTHU
13.2 | MoaudukanuonHa MonudukanronHas "3BMEeHYHUBOCTh. Potb PackpbIBaTh copepxaHrue TEPMHUHOB U https://mysch
SIM3MEHYNBOCTh cpensl B GopMUpOBAaHUU MOHITHI: MOAU(PUKAIIMOHHAS, WU

MOJUGUKATMIOHHONW U3MEHUYUBOCTH.
HopwMa peakuuu npusHaxa.
BaprannoHHBIN psAl M BApHallMOHHAS
kpuBas (B. Moranncen). CBoiicTBa
MOIM(PUKAITMIOHHON N3MEHYUBOCTH.
JleMoHCcTpaLun

TabauIbl U CXEMBI:

«MomuduKaoHHast W3MEHYHUBOCTEY.
OOopynoBanme: >kUBble U repOapHbIe
IK3EMIUTSIPBI KOMHATHBIX PACTCHU;
pucyHKH ((hoTorpadun) KUBOTHBIX C
nprMepaMu MOIN(DUKATMOHHOM
MU3MEHYMBOCTH.

JlaGoparopHas pabora

«HccnegoBanne 3aKOHOMEPHOCTEN

(deHoTunuyeckast, U3MEHUYNBOCTb,
BAapUaHTa, BApUALlMOHHBIN psL,
BapHallMOHHAs KpHUBasi, HOpMa

peakIny Npu3HaKa,

MoauUKAIIH.

XapakTepu3oBaTh CBOMCTBA
MOIM(PUKAITIOHHON H3MEHYUBOCTH.
IToka3pIBaTh pOJIb YCIOBU BHEIIHEW CPEbI
B Pa3BUTUH MOIU(UKAITUOHHON
U3MEHYMBOCTH Y OPTraHU3MOB.

CrtpouTs BapHallMOHHBIE PAJIBI U TpaduK
KPHUBOW HOPMBI PEAKLIUH ITPU3HAKOB y
Pa3INYHBIX OPraHU3MOB

ool.edu.ru/
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MOIU(UKATMIOHHONW HU3MEHUYMBOCTH.
ITocTpoeHne BapuallMOHHOTO PsAJia U
BAPUALIMOHHON KPUBOI»

13.3 | I'enoTunuueck ['eHOTUIIMYECKAS U3MEHYHBOCTD. PackpbIBaTh COIEPKAHUE TEPMUHOB U https://mysch
as CBoiicTBa TEHOTUIHNYECKON N3MEHUYNBOCTH. NOHATHI: KOMOMHATHBHAS M3MEHYNUBOCTb, ool.edu.ru/
HU3MCHYUBOCTb. BHIbI TEHOTHITHYECKOMM3MEHUNBOCTH: MyTaIlMOHHAs! U3MEHYUBOCTh, KOMOMHAIINH,

KomOunarupu KOMOUHATUBHAS, MyTAL[MOHHAS. MyTaluu. XapaKTepU30BaTh CBOMCTBA

as KoMOunnaThBHAs M3MEHYHUBOCTEL. Meiio3 u ICHOTHINYCCKON U3MCHYMBOCTH.

H3MCHYHUBOCTD TIOJIOBOH IPOIIECC — OCHOBA OnuceiBaTh MEHO3 M TOJIOBOM MPOIIECC KaK
KOMOHWHATUBHOM H3MCHYHNBOCTH. OCHOBY  [pOABICHUA Yy  OpPraHM3MOB
Poiib KOMOMHATHBHON N3MECHYNBOCTHB KOMOMHATUBHON M3MEHYHMBOCTH.
CO3IaHMH T€HETUYECKOT0 pa3Hoo0pa3us B Iloka3bIBaTh Ha KOHKPETHBIX IIPHMEPAX pOIib
TIpeieNax OHOTO BHA. KOMOMHATUBHOM H3MCHYNBOCTHU
JleMOHCTpAIHH B CO3JIaHUH T€HETUYECKOTO Pa3HO00pasus
Ta0mnuue! u cxeMsl: « KomMOuHaTHBHAS OpraHN3MOB B IIPCICIAXOHOTO BI/IA.
H3MEHYHUBOCTEY, «Meiio3y, CpaBHMBATH TEHOTHITHYECKYO .
«OIOOTBOpEHHE U3MEHYUBOCTH C MOAN(DUKAITMOHHON

13.4 | MyrauuonHas MyTanuroHHasi U3MEHUYUBOCTh. BUabI PackpeiBath conepkaHne TEPMUHOB U https://mvsch
W3MCHUYHUBOCTb. MyTaluii: TEHHbIE, XPOMOCOMHBIE, MOHSATUI: MyTalluu, XpPOMOCOMHBIE ool.edu.ru/
3aKOHOMEpPHOCTH reHoMHbIe. CIIOHTaHHbBIE U nepecTporku (abeppariun),

MyTalMOHHOTO MHIYLUPOBAHHBIE MyTallMU. SIaepHbIe U MOJIUTUIOWIHS, AHEYTUTOU NS, MyTaHT
npouecca. [IATOTUTA3MATUYECKUE My TaIUH. MyTareHsl.
OnureneTrka ComMarnyeckue U OJIOBBIE MyTalluH.

IIpynyrHBI BOSHUKHOBEHUS My TalUi.
MyTareHsl 1 UX BIUSHAE HA OPTaHU3MBI.

3aKOHOM€pHOCTHMYTaHI/IOHHOI‘O nmpormnecca.

3aKOHTOMOJIOTHYECKUX pAaOB

IIpuBOAUTE IPUMEPHI MYTALIM,
BCTPEUAIOLINXCS Y Pa3HBIX OPraHU3MOB.
KnaccugunupoBars MyTaluumno
Pa3HBIM OCHOBAHMSM.

Paznuuate Ha n300pakeHUAX (Cxemax,
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B HacieAcTBeHHOM n3menurnBoctu (H.H.
BasuiioB). BHesinepHast U3MEHUNBOCTD U
HACJIEICTBEHHOCTb. DnuceHemura u
9NUSEHOMUKA,

POJIb dNULEHeMU4ecKux akmoposs
HACne008anuy U U3MeH4yU8oCmu
penomunuyeckux NPU3HaKos

¥V Op2aHu3Mos.

JleMoHCcTpaLun

Hoptpertsr: I'. Jle ®pus, B. Moranncen,H. 1.
Basuinos.

Tabaunel u cxembl: «I eHeTHUECKHE
3a00seBaHus YeI0BeKa», «Buabl
MyTaLumn».

OOopynoBaHme: )XuBbIe 1 repOapHbIe
AK3EMILISAPbl KOMHATHBIX PACTEHMI;
pucyHkH ((oTorpadun) ;KUBOTHBIX

C pa3IM4YHBIMU BUAAMHU

WU3MEHUYUBOCTH

Ta0JINIaX ) TCHHBIE MYTaIllH, XPOMOCOMHBIE
MEPECTPOUKH Pa3HBIX BUJIOB: JEICIHH,
JIyTUTMKAIIMW, TPAHCIIOKAIIMH, UHBEPCUH;
T€HOMHbBIE MyTaIUH.

CpaBHHBATh MEXIy COOOI MyTalMH
Pa3HBIX BUJIOB.

XapakTeprus3oBaTh CBOMCTBA
MyTaIlMOHHOW U3MEHYUBOCTH.
Ha3piBaTh npU4YMHBI MyTalN,
BBISBJISITH HCTOYHUKH (DAaKTOPOB-
MYTarcHOB B OKPYKaroIlei cpene
(KOCBEHHO).

[TpuBOAUTH POPMYITHPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAOB U
HACJIEACTBEHHON U3MEHUYNBOCTH

H. 1. BaBunoBa 1 000CHOBBIBaTh €ro
3HAYEHHE JIJIST IPAKTUKH CEITbCKOTO
X0351CTBA

IIpakTyeckas padora
«MyTtanuu y apo30¢uisl (Ha FTOTOBBIX
MUKpOIIpernaparax)»

Hroro yacosB 1o Teme

14

Tema «I'eHeTHKA YeJI0BEKA»
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I'eneTuka
yelloBeKa.MeToabl
MEIUITTHCKOM
TCHECTUKH

Kapuorun gyenoseka. MexyHapoaHas
porpamMma MCCJIeIOBaHMs T€HOMA YeJIOBEKa.
MeToabl U3y4eHHs TeHETUKUYETIOBEKa:
reHEaIOrHYSCKU, OJIM3HEIOBBI,
[IATOTCHETHYECKHUH, TIOMYJISIIHOHHO-
CTATUCTUYECKUM, MOJICKYJISIPHO-
FeHETHYCCKH.

CoBpeMEHHOE OIPeICIICHHE TCHOTHUIIA:
MTOJITHOTEHOMHOE CEKBEHHUPOBAHHUE,
TeHOTUIHPOBAHUE, B TOM YHCIIC

¢ nomomsko I11[P-ananu3a.
Hacnencreennsie 3a00/1€BaHus

yesoBeka. [ eHHbIE 1 XpOMOCOMHBIC
OoJie3HHU yeaoBeKa. bonesHu

C HACJICACTBEHHOMN
MPEAPACIIONOKEHHOCTHI0. 3HAUCHUE
MEIUIMHCKON MeHeTUKU

B MIPEAOTBPALLEHUH U JICUEHUH
TCHETUYECKHUX 3a00JIeBaHUM YeI0BEKa.
Menuko-TeHeTH4YeCKOe KOHCYJIbTHPOBAHUE.
CTBOJIOBBIC KJIETKH. IIoHATHE «TE€HETHYECKOTO
rpy3a». ITUYECKHE aCTIeKThIUCCIIECOBAaHUH B
00J1aCcTH peTaKTUPOBAHUS TCHOMA 1
CTBOJIOBBIXKJIETOK.

['enernyeckue hakTOPHI MOBBIIEHHOM
YyBCTBUTEILHOCTH YEJIOBEKA K
bU3UYECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKPYIKAIOIIEH Cpebl.
['eneTnueckast mpeapacmoa0KeHHOCTh
YeJI0OBEKa K ITaTOJIOTHSM.

JdeMoHcTpanuu

Tabmuibl u cxembl: «KapuoTtu yenoBekay,

PackpbiBaTh conep:kanre TEpPMUHOB U
IIOHSATUI: CEKBEHUPOBAHUE, KapTa
XpOMOCOMBI, TPOOAH1, HACTIEICTBCHHBIE
00J1e3HM (MOHOTCHHBIE, TIOJUTCHHBIC, TCHHBIC,
XPOMOCOMHBIC), MEUKO- TeHETUYECKOe
KOHCYJIbTUPOBaHHUE, I0POJIOBasi AUArHOCTHUKA,
amuuonentes.[lepedncinsaTe 0cOOEHHOCTH
M3Yy4YEHUs TEHETUKH YEJI0BEKa U METO/Ibl
MEIULMHCKON I'eHETUKH.
XapakTtepu3oBaTh METO/Ibl U3YUEHUS
TCHETUKU YeJIOBeKa (TeHEeaTOTMUeCKHi,
OJIM3HELOBLIN, IUTOTCHETHYCCKUI,
MOJIEKYJISIPHO-TEHETUUECKUH,
MOMYJIAIIMOHHO-CTATUCTUYECKUH ).
OnwuceiBaTh LEHH, 3a0a91 U JOCTHIKCHUS
MEXIYHApOAHOU mporpaMMsbl «I eHom
yenoBeKkay. Pa3nnuaTts Ha H300paskeHUAX
(cxemax,Tabnuiax) KapTbl XpOMOCOM
(renetnyeckue, (pU3NUECKUE,
CHUKBEHCOBBIE). ONUCHIBATH METO/IBI
COBPEMEHHOTOOTPEICTICHHUSI TEHOTHUTIA
OpraHM3Ma:MOJIHOTEHOMHOE
CEeKBEHUPOBaHUE, TCHOTUITUPOBAHNUE, B
TOM YHCIIe

¢ momotpto [TI[P-ananmu3a.
XapakTepu3oBaTh HACJIEICTBEHHbIE
3a00JIeBaHUS YeIOBEKa U 3a00JICBaHUSC
HaCJIeICTBEHHOM
MIPEAPACTIONOKEHHOCTHIO.

CpaBHMBATh T'€HHBIE, XPOMOCOMHBIE
0oJIe3HU Yea0BeKa U 00JIe3HU

C HaCJICICTBEHHOU

https://mysch
ool.edu.ru/
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«Metozbl U3yueHUsl TEHETUKH YEJIOBEKAY,
«I'eneTnueckne3aboIeBaHUs YETOBEKAY.
IIpakTnyeckas padora

«CocraBiieHue 1 aHaJIu3 POIOCIOBHOW»

MPEAPACIIONIONKEHHOCTBIO.
YcTaHaBIMBaTh B3aUMOCBSI3b MEKITY
HAcCJIEACTBEHHBIMU 3a001€BaHUSIMU
YeJIOBEKA M MX T€HETHYECKON OCHOBOM.
OO0O0OCHOBBIBaTh 3HAYEHUE MEIUKO-
TCHETUYECKOTO KOHCYJIbTHUPOBAHUS

B MIPEJOTBPAILIEHUHN U JICUCHUH
HACJICACTBCHHBIX 3a00JIeBaHMI
YyeJI0BeKa

Wroro yacoB o reme

15 Tema «CeJiekusi OpraHu3MoOB»
15.1 | OcHOBHEIE JloMecTukanus u cenekius.3apoxxacHue PackpeiBath  comepkaHHE  OCHOBHBIX https://mysch
IIOHATHUACCICKI NN CEJIEKIIMU U JoMecTuKanuu. Yuenue H.1. MOHSTHH: CCJICKLIMA, JOMECTHUKAaIHA, OOl.edu.ruz

BasuiioBa o LleHTpax npoucxoxxaeHus u
MHOT000pa3ust

KYJIbTYPHBIX pacTeHHil. PoJib ceekunnn
CO3/IAaHUU COPTOB PACTEHUN U MOPOJ
’KUBOTHBIX. COpT, NOpPO/A, ITAMM.
3aKOH TOMOJIOTUYECKUX PS/I0B

B HaCJIEACTBEHHON n3MeHunBocTuH. M.
BaswuioBa, ero 3aaduenue s
CEJICKIIMOHHOMN PabOTHI.

JdeMoHcTpanuu

IToptpetsi: H. Y. BaBunos,

H. B. Muuypum, I'. /I. Kapneuenxo,II. II.
Jlykbsienko, b. JI. ActaypoB.Tabuuiiel u
cxembl: «LleHTphI mpoucxoxaeHus u
MHOTr000pa3us

KYJbTYPHBIX pPaCTEHUI», «3aKOH
TOMOJIOTUYECKHX PSII0B

B HACJICICTBEHHON U3MEHUYHUBOCTH.
JlaGopaTropHas paGora

IMPpUMHUTHUBHAA CCIICKII U,
KOMOWHATHBHAS CCJIieKLIuA, CopT, mopoaa,
mITaMM.

HCpC‘II/ICJ'ISITI) OCHOBHBIC 3Tallbl Pa3BUTUA
CCJICKIIMU KaK Iponecca MHAyKH.

Xapakrepuszosath conep:xanue yuenusH. 1.

Basunosa o Llentpax

MPOUCXOKACHUS U MHOT000pa3us
KyJbTYPHBIX PACTEHUH.

[ToxaspiBaTe LleHTpBI NIPOMCXOXKIEHUSA
MHOT000pa3usi KyJbTYpPHBIX pacTeHUM
I{eHTpbI TOMECTUKAIIMM TOMAILIHUX
KUBOTHBIX Ha KapTe MUPA, CBA3BIBATHUX
MECTONOJIOKEHUE C OYaraMmu
BO3HUKHOBEHHUS JJPEBHEUIITNX
[ABWJIN3AIUA.

CpaBHUBATB COPT, NOPOLY, IITAMMC
BHJIAMU-POAYAMHU.

OO0CHOBBIBATH 3HAYCHHE 3aKOHA

n
u
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«HM3ydenne copToB KyJIbTYpPHBIX
pPacTeHHH U IIOPOJI JOMAIIHUX
YKUBOTHBIX»

TOMOJIOTUYECKUX PSIOB B
HACJIEACTBEHHON U3MEHUYNBOCTH

H. 1. BaBuioBa s ceneKIMOHHON
paboTHI.

OnuchIBaTh MEPCHEKTUBBI JOMECTUKALIMH U
CO3/IJaHHE HOBBIX COPTOB KYJIBTYPHBIX
pacTeHUM, MOPOIIOMAITHUX KUBOTHBIX U
HITAMMOB

MHUKPOOPTaHU3MOB

15.2

Metonbl
CEJICKITMOHH

oi

paboTHI.
CoxpaHeHnue,
U3Yy4YCHHE U
HCIIOJIb30BaHUE
TEHETUYECKUX

pecypcoB

MeTopl ceneKIMOHHON paboThI.
HckyccTBeHHBINH OTOOP: MACCOBBINM U
WHIUBUTyTbHBIA. DTaIbl
KOMOMHAIIMOHHOM CEIEKIINH.
Hcnprranue nponsBoauTenen

1o nmoToMcTBY. OTOOp MO TEHOTHUITYC
MTOMOIIIBIO OIICHKU (DEHOTHUTIA TOTOMCTBA
1 0TOOp 1O TEHOTHUILY

¢ nomouipto ananusa JIHK. MckyccTBeHHbIH
MyTareHe3 Kak MeTO/ICEJIeKITMOHHOM
paboTHI.

PagnanmnoHHBIN U XUMUYECKUI
MyTareHe3 Kak MICTOYHHUK MYTalHily
KyJIbTYPHBIX (HOPM OpTraHH3MOB.
Hcmonp30Banne TeHOMHOTO
peaaKTUPOBaHUS U METOJOB
pexombuHanTHbIX JIHK ams momyyenwst
MCXOJIHOT'O MaTepHalia JJisl CEJIEKIUU.
[TonyyeHue noaUIIONI0B.
BryTtpuBuoBas rubpuanzausi.
brnu3kopoacTBeHHOE CKpelMBaHNE, MITH
uHOpuauHT. HepoacTBeHHoe
CKpEIIMBaHKE, WU ayTOPUINHT.

PackpeiBaTh cosiep:kaHie TEPMUHOB U
MOHSTHI: UCKYCCTBEHHBIN 0TOOD,
IIPOU3BOJUTENH, IKCTEPHED,
OJIM3KOPOICTBEHHOE CKPELIMBaHUE, WIIH
MHOPHIMHT, HEPOJCTBEHHOE

CKpellMBaHKe, WIN ayTOPUIUHT, YUCTas
JUHMS, TeTepo3uc (rubpuaHas cuia),
T€HOMHOE PEaKTUPOBaHUE,

HCKYCCTBEHHBIN MyTareHes, (hakTopbl-
MyTareHsbl, HOJUIUIOUAbI, OTAAIEHHAS
ruOpuIU3aIysl, CCKBEHUPOBAHHUE.
XapakTepu30BaTh OCHOBHBIE METO/IbI
CEJIEKIIMU PACTEHHUI U )KUBOTHBIX:
MCKYCCTBEHHBIN 0TOOp M THOpUIU3ALIUIO.
CpaBHUBATh MacCOBBIN HCKYCCTBEHHBIHOTOOD
C MHJIMBUTyaJIbHBIM, TOKa3bIBaTbUX 3HAUECHUE
JUISL  CeNIEKIIMM  KYJIbTYPHBIX pPACTEHUH U
JIOMAITHUXKUBOTHBIX.

[TpuBOIUTH KOHKPETHBIE TPUMEPDI
OTIAIEHHON THOPUIN3AIINH B CETIEKIIHH.
OnuceiBate onbIT I'. /[. Kapnieuenkormno
MIPEOJIOJICHUIO OECTLIONUS

MEKBUIOBBIX THOPUIOB.

Paznuuate Ha n300pakeHUAX (Cxemax,

https://mys
chool.edu.ru
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I'erepo3uc u ero NpUYUHLI.

Ucnonb3oBanue retepo3ncan

ceneknuu. OTaanéHuas

rubpuauzanus. [Ipeogonenue 6ecrutoamst
MEXBHUIOBBIX TUOpHUIOB. JloCTHKeHUs
CENIEKIIMM  PAacCTEHUH U  KUBOTHBIX.
«3enénas pesonoyusay.

CoxpaHeHHue U U3yYEHUE TeHETUYECKUX
PECYpPCOB KYJIbTYPHBIX PACTEHUM U UX JUKUX
poauuen Jyuisi CO31aHusI HOBBIX COPTOB U
ruOpuI0B

CEeIbCKOXO035MCTBEHHBIX KYJIbTYp. M3yueHue,
coxpanenue u ynpasierue ceHemudecKkumu
pecypcamiul CebCKOX03AUCMBEHHbIX U
NPOMbBICTIOBBIX HCUBOMHBIX 6 YENAX
VAVHUEHUS CYUWeCmBYIOWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB, 8 MOM YUCTe
C NpUMEHeHUeM COBPEMEHHBIX MEeMO008
HAY4YHbIX UCCTIe008aHULL, Nepedosblx uoetl u
nepcneKmuBHbIX MexHON02Ul.
JdemoHcTpauuu

IHoprpetsr: H. Y. BaBunos,

H. B. Muuypumn, I'. /1. Kapneuenko,H.
bopnoyr, /1. K. benses.

Tabauiel U cxeMbl: «MeTo bl

ceaekumy, «OTnanéunas

rubpuan3aus», « MyrareHesy.
JlaGoparopHasi pabdora

«/3yueHne MEeTOI0B CEIIEKIIUN

TabIUIAaX) Y OT/IENbHBIX MPEICTaBUTEICH
KOHKPETHOT'O COpTa UIIOPOJBI XO31HCTBEHHO

LHCHHBIC ITPU3HAKH, HCO6XO,[[I/IMBIG YCJIOBCKY.

XapakTepu30BaTh POJIb CEICKIHU

B 00ecrieueHIH IPOI0BOIBCTBEHHON
0e30I1aCHOCTH YeJIOBEYECTBA.

[TprBOANTH KOHKPETHBIE IPUMEPHI
JOCTH)KEHUH CEJIeKIIMH KYJIbTYPHBIX
pacTeHHil 1 JTIOMAIIHHUX )KUBOTHBIX B Poccun
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pacTeHuin»

IpakTnyeckasi padora

«IIpuBHBKa pacTeHU». IKCKypCUst
«OCHOBHBIE METO]IbI UJJOCTUKEHUS
CEJIEKIIMM PACTEeHUM MKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLIUIO, INIEMEHHYO

bepMy, COPTOUCTBITATETHHBIA YYACTOK,

B TEIUTUYHOE XO35HUCTBO,
B J1a0OPaATOPHIO arpOyHUBEPCUTETA UITH
HAYYHOTO LIEHTPA)»

HWroro yacoB o reme

16

Tema «bHOTeXHO0JI0THS U CHHTEeTHUYECKASI OMOJIOTHS»

16.1 | buorexHnonorus
KaKHayKa U
oTpaciib
MIPOU3BOJICTBA

OOBEKTHI, HCITOJIb3YEMbIC

B OMOTEXHOJIOTHUH, — KIIETOYHBIE U
TKaHEBBIE KYJIbTYPBHI,
MHUKPOOPTaHU3MBI, UX XapaKTePUCTHKA.
TpaguimoHHas OMOTEXHOIOTHS:
xJie0oreyeHne, mory4eHme
KHCJIOMOJIOYHBIX TPOYKTOB,
BUHOIEHE. MUKPOOHOIOTHYECKHiA
cuaTe3. OOBEKTHI
MUKPOOHOJIIOTUYECKUX TEXHOJIOTHH.
[TpousBoacTBO O€TKa, AMUHOKUCIIOT |
BUTaMHHOB.

JdeMoHcTpanuu

Tabuune! 1 cxeMbl: «lcmoabp30Banue
MHUKPOOPTaHU3MOB B TPOMBIILIEHHOM
MIPOU3BOJCTBEY.

JlabopaTopHas padora
«M3ydenne o0bEeKTOB
OMOTEXHOJIOTUIY.

PackpbiBaTh cosiepikaHne TEPMUHOB U
MOHSTHIA: OMOTEXHOJIOTHS, TPAUIIHOHHAS
OMOTEXHOJIOTHS,

MUKpPOOHOJIIOTUYECKUI CHHTE3,
MUKPOOHOTIOTHYECKAsI TEXHOIOTHSI.
[lepeuncnary HampaBIeHUS
OMOTEXHOJIOTHH; 1€ U 3a/1a4H,
cTosIIue Tepes] OMOTEeXHOIOTHEH.
XapakTepu3oBaTh 0OBEKTHI,
UCIIOJIb3YeMbIe B OMOTEXHOIOTHH, —
KIJIETOYHBIC U TKaHEBbIE KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METOIBI
TPAJIUIIHOHHON OMOTEXHOJIOTUN U
JOCTHKEHHUSI MUKPOOUOIOTHUECKOM
TEXHOJIOTHH.

OO0O0OCHOBEIBAaTh 3HAUCHHE

OMOTEXHOJIOTUH

JUTSI CETTbCKOXO03SIICTBEHHOT OITPOM3BO/ICTBA

https://mysch
ool.edu.ru/
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IpakTnyeckasi padora
«ITomy4yeHre MOJIOYHOKHUCITBIX
MIPOTYKTOBY.

Ikckypceus «bruorexHomorus —
BaKHEHUIIIAS IPOU3BOIUTEIbHAS CUITA
COBPEMEHHOCTH

(Ha GMOTEXHOJIOTHYECKOE
IIPOU3BOJICTBO)»

16.2

OcHOBHBIE
HAalIpaBJICHUS
CHUHTCTHYCCK
o1OnoI0orun

Cozianue TeXHOJIOTui 1 MHCTPYMEHTOB
LIE€JICHAIIPABICHHOTOM3MEHEHHS U
KOHCTPYUPOBAHHS TEHOMOB C LIENBIO
MMOJIYYCHH OPraHN3MOB U UX
KOMITOHCHTOB, COACPKAIINX HC
BCTPEYAIOLIUECS

B NIpUpO/ie ONOCUHTETUYECKHE TYTH.
Kiterounas naxxenepus. Metonasl
KYJbTYpPBI KJIETOK U TKaHEH pacTeHUN U
#&UBOTHBIX. Kprobanku. ComaTnueckas
ruOpuIM3aMs 1 COMaTUYECKHH
sMOpuorenes. Mcnonb30BaHue ramnjionioB B
CEJIEKIIMM PACTEHUH.

Ilonyuenue MOHOKIOHANbHBIX AHMUMEN.
Hcnonvzosanue MOHOKIOHANbHBIX U
NOAUKTIOHANbHBIX AHMUME]

6 meouyure. VIckyccTBEHHOE
OIUIOAOTBOPEHME. PEeKOHCTpyKIIMS
AWLIEKIIETOK U KJIOHUPOBaHUE
JKUBOTHBIX. MGTOJI TPaHCINIAHTAIUUAOCP
KIIETOK. TexHono2uu 0300posnenus,
KYIbMUSUPOBAHUSL U MUKPOKIOHAbHO20
PA3MHOIACEHUSL CENbCKOXO3AUCBEHHbIX

KYAbMyp.

PackpeiBath conepkanne TEPMUHOB U
MOHSTUI: KJIETOYHAsI MHKEHEPH s, KICTOUHAas
TEXHOJIOTHSI, METOAKYJIbTYPhI KIIETOK U
TKaHEH, TOTHIIOTCHTHOCTD,
TJTIOPUTIOTEHTHOCTD, CTBOJIOBBIC KJIETKH,
MUKPOKJIOHAJILHOE PA3MHOXKEHUE PACTCHUH,
COMaTUYECKAATUOPUIU3AIHS, TATIOUIBI,
rHOPHUIOMBIL,MOHOKIIOHAIILHBIE U
MOJUKIIOHAIBHBIC aHTUTENA, METOT
TpPaHCIUIAHTALMHU J1€P,KIIOHUPOBAHUE.
XapaxkTepru30BaTh OCHOBHBIE HAITPABIICHUS
cuHTeTHYeckor bronorun. OnuceIBaTh HA
KOHKPETHBIX PUMEPAXMETOAbI KIETOUHOU
WH)KCHEPUHU.

[IpuBouTH IIPUMEPHI HUCIOJb30BaHUSI
MOHOKJIOHAJBbHBIX W TMTOTHUKIIOHATHEHBIX AHTHUTEN
B MEJUIIMHE.

Or1ennBaTh 3HAUECHNE CHHTETHUUECKOMN
OMOJIOTUH IS CEIHLCKOI0 X03HCTBA U
MEJTUITHHEI

https://mysch
ool.edu.ru/
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JdemoHcTpaunu
Tabauie! u cxembl: «KierouHasuHkeHepUs»

16.3

XpoMOcoOMHas 1
TeHHas
UHXEHepUs

XpOMOCOMHasI U TeHHAsI MHXKEHEPUSL.
HckyccTBeHHBIN CUHTE3 TeHa U
KOHCTpyHpoBaHue pekomOnHaHTHBIX[HK.
Co30aHue mpaunceeHHviX 0peaHuU3Mos.
JlocTuxenus u

IIEPCIEKTUBBI XPOMOCOMHON ¥ T€HHON
WHXXEHEPUHU. JKOJOTUUECKUE U ITUUECKHE
po0JIeMbl TeHHON

WHXXCHEPHH.

JdeMoHcTpannmn

Tabuuipl u cxeMmsbl: «I eHHas

HUHKEHEPHS

PackpriBaTh coziep>kaHie TEPMUHOB U
MOHSITUIN: TEHHAs! HHXKEHEPHS,
PECTPUKLIMOHHBIE 3HIOHYKJI€a3bl
(pecTpuKTasbl), TUIKUE KOHIIbI, TUTA3MU/IBI,
PECTPUKIIUSL, JIUTUPOBAHUE,
TpaHcpopMalusi, CKpUHUHT, TPAaHCTEHHbIE
(reneTuuecku MOIU(PUITIPOBAHHBIC)
OpraHU3MBI.

OnuceIBaTh METOJIBI PENPOIYKTUBHOTOU
TEpaneBTUYECKOr0 KIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUU U CIIOCOObI
TEHETUYECKON MHKEHEPHH.
XapakTepu3oBaTh TOCTUKEHUS TEHHOU
nHxeHepuu. OLIeHNBATh HKOJIOTUYECKUE U
ATUYECKHE POOJIEMbl KIIOHUPOBAHUS U
CO3/JaHUs TPAHCTE€HHBIX OPraHU3MOB,
MEePCHEKTUBBI PA3BUTHSI XPOMOCOMHOM

Y TCHHOW MH)KEHEPUU

https://mysch
ool.edu.ru/
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16.4 Meaununcku 1 MeauiHcKkre OMOTEXHOIOT M. PaCKpBIBaTL coJiepKaHUe TSPMUHOB U https://mysc
¢ Tocmeenomnas yugpposas TOHSITHIA: METUIIUHCKAsT OMOTEXHOIOTHS, hool.edu.ru/
OMOTEXHOJIOT meouyuna. I[1L][P-ouaecnocmuxa. MeTabOJIOMHBIN aHAIH3,
uu Memabonomnwli ananus, TCeHOLICHTPUYECKUM aHaIu3,

2eHOYEHMPUUECKUL AHAU3 MIEPCOHAIM3UPOBAHHASL MEIUIINHA,
npomeoma uenosexa OJisk OYeHKU pereHepaTuBHas MEIULMHA.
COCMOsIHUSL €20 300PO8bAL. XapakTepu30BaTh METO/IbI META00JIOMHOTO
Hcnonvzosanue cmeonoswix Kiemox. Y F€HOLIEHTPUYECKOT 0aHAIN3a;
Tapeemnasa mepanus paka. MCIIO0JIb30BAHUE CTBOJIOBBIX
3D-buounscenepus ona pazpabomku kietok; [TL[P-quarnoctuky; TapreTuyo
@DyHOAMEHMATLHBIX OCHO8 MEOUYUHCKUX TEpanuio paka
MEeXHON02Ul, CO30AHUAKOMNIEKCHBLX
MKaHeti couemanuem mexHoa02ull
MpPEXMEPHO20 OUONPUHMUHA U
ckaghghonounea ons pewenus 3a0ay
NePCOHATUZUPOBAHHOL MEOUYUHDL.
Co3z0aHnue 8eKMOPHLIX 8AKYUH C YeNbI0
obecneyeHuss KOMOUHUPOBAHHOU 3AUUMNbL
om 6030youmeneu OPBU, ycmanosanenue
MONEKYNAPHBIX
MmexaHuzmoe Qynkyuonuposanus PHK-
cooeparcauux 8UPYcos,
8bI3b1BAIOWUX 0OCOOO ONACHbIe 3a0071e6aHUSA
uen06eKa U HCUBOMHbBLX
Htoro vacoB no teme 4
Pe3epBHOE Bpemst 1
OBILIEE KOJIMYECTBO 102
YACOB I10 [TPOT'PAMME
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11 KJIIACC

HanmeHnoBanue
Ne Kon-Bo OCHOBHBIE BUIBI AESITEILHOCTU 50P
A3TICTIOB H TeM [IporpamMMHoOe coniep:kanue
/1 pasa 4acoB 00y4aronmxcs
y4eOHOTro npeamera
1 Tema «3apo:xaeHue ¥ pa3BUTHE IBOJIIHOHHBIX NPeJICTABICHUI B 0HOJIOT D)
1.1 | OBoNOUMOHHAS 1 OpontonronHas teopus Y. JlapBuHa. PackpeiBath cosepkaHrue TEPMUHOB U https://myschool.

teopus Y. JlapsuHa

[IpeanocbuIKM BOSHUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas
nearenbHocTh Y. [lapBuHa.
JleMoHCTpanuu

Ioprpetsl: Apucrorens, K. JIunneit, K. b.
Jlamapk, 2. K. Cent-Unep,

XK. Krwosbe, Y. JlapBuH.

Ta6uuibl 1 cxeMbl: «CucreMa sKHUBOM
npuposl (1o K. JInaHE0)»,

«JlecTHHIIA )KUBBIX CyNIECTB(TIO
Jlamapky)», «Mexanuzm

dbopMUPOBaHUS PUCTIOCOOTIEHUITY
pacTeHuil U )KMBOTHBIX

(mo Jlamapky)», «KapTa-cxema mapuipyta
nytemectsus Y. JlapsuHay,

«Haxonxu Y. lapsuna»

NOHATUM: KPEallMOHU3M, BUJ, CHCTEMATHKA,
OuHapHas HOMEHKJIATyPa,UCKYCCTBEHHAsS
cucremMa

KJIaCCHU(PUKALIUU OPTaHU3MOB,
MCTOPUYECKHUI METOJI, JAPBUHU3M.
XapakTepu3oBaTh B3IJISAbl APUCTOTES,
Omnenokia, JlykpeuusKapa, [x. Pes na
pa3BUTHE KUBOU IPUPOIBI.

OuenuBats Bkiag K. JIlunness

pa3BuTHE OMOJIOTUH.

CpaBHMBaTh B3IJIs/1bI HA BUJ U 3BOJroNHI0 K.
JIunnes, XK. b. Jlamapkau Y. [lapsuHa.
Kputnuecku onieHUBaTh KpeamOHUCTCKUE
B3TJISA/IbI HA YKUBYIOIIPUPOTY.

[Tepeuncnars KyabTypHO-UCTOPUUECKHUE U
€CTECTBEHHO-HAYYHbIE PEAIOCHIIKH
MIOSIBJIEHUS BOIIOLMOHHON Teopun. /[apBuHa.
OnuceIBaTh poJib HCTOPHUUECKOTO

MeTo/a.

N3mnarate CynHOCTh SBOTIOIIUOHHOMN
teopun Y. J[apBuHa.

HaspiBaTh ocHOBHBIE (pakThl Ouorpaduny.
JlapBuHa 1 3Tanbl CO3/JaHUS UM
SBOJOLHOHHON TEOPUHU

edu.ru/
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1.2

JBrxymue

CHJIBI 3BOJIFOIIHWH

BHUJIOB IO
HapBuny

4.

JBH>Ky1IME CHIIBI 3BOJIFOLIMU BUIOBITIO Y.

HapBuHy (BbICOKAst HHTEHCUBHOCTD
Pa3MHOKEHUSI OPraHU3MOB,
HaCJIE/ICTBEHHAs U3MEHYUBOCTbh, OOpbOa
3a CYILIECTBOBAHHE, ECTECTBEHHBIN U
HCKYCCTBEHHBIH OTOOD).
JeMoHcTpaLuu

[Toptper: Y. JdapBuH.

Tabaune! u cxembl: «@opmbl 60pbObIZa
cyuiecTBoBaHue», «[lopoasl ronyoein»,
«MHuoroo0pa3zue

KyJbTYPHBIX ()OPM KaIyCThD»,
«ITopoabl JOMAIIHUX )KUBOTHBIXY,
«Cxema 00pa3oBaHusl HOBBIX BUIOB(TI0
Y. HapBuny)», «Cxema COOTHOLICHUS
JBUKYIIUX CUJ

SBOJIFOLIAN»

PackpsIBaTh coepkaHie TEPMUHOB U
MOHATHIA: HACIEICTBEHHOCTh, N3MEHUYUBOCTb,
HCKYCCTBEHHBIN 0TOOP,00ph0a 3a
CYIIECTBOBaHHE, €CTECTBEHHBIH 0TOOP.
N3narate CylHOCTb y4EeHUS

Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepru3oBaTh JBUKYIIHE CUITBI
3BOJIIOIMH BUJIOB 10 J[apBUHY.

[IpuMeHsSTh 3HaHUST O JBUKYLIUX CHIIaX
3BOJIIOIMH BHUJIOB 10 J[apBUHY

JUIsE 0OBSCHEHHUSI MHOTOOOpa3Hs BUAOB,TIOPOT
JIOMAITHUX KUBOTHBIX M COPTOBKYJIBTYPHBIX
pacteHuit

https://myschoo

Ledu.ru/
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1.3 | ®opmupoBanue 1 OdopmiieHre CHHTETHUECKOW TEOpUHU PackpeiBaTh cozepkaHue TEpPMUHOB U https://myscho
CUHTETUYECKON sBommoniuu (CTD). HelitpanbHas Teopust MOHSATUHN: JAPBUHU3M, MyTaIllH, ol.edu.ru/
TEOPHHU IBOJIOIUH sBosrory. COBpeMEHHast HBOJIOIIMOHHAS MYTaIlMOHHBIN TIPOIIECC.

ouosnorusi. OOBACHATD IPUYUHBI KPU3HUCA
3HavYeHre YBOJIOIMOHHON TEOPUUB JapBUHHU3MA.
(opMHpOBaHNY €CTECTBEHHO- HAYYHON O60CHOBBIBATH 3aKOHOMEPHOCTb
KapTUHBI MUDA. TpaHchopMaluy JapBUHU3MA
JleMoHCTpal UK B CHHTETUYECKYIO TEOPHUIO IBOJIIOLIUU
Hoprpetsl: C. C. YeTBEpUKOB, (CTD).
U. . lImansrayszen, k. Xonaein, /. K. W3narats ocHOBHBIE nonoxeHus CTD.
benses. OuenuBars Bkian I'. Jle @pusa,
Tabmuiel U cxeMbl: « OCHOBHBIE C. C. YerBepukosa,
ITOJIOKEHUSI CUHTETUYECKOU TEOPHUH N. W. HImaneraysena, /. K. bemnsieBas
ABOJIIOIUN» ¢dbopmupoBanue CTD.
OuenuBats 3HaueHue CTO
B (hOpPMUPOBAHUH COBPEMEHHOI
€CTeCTBEHHO-HAYYHOU KapTUHBI MHPa
HToro yacoB no teme 4

2 Tema «MukposBoaonus u eé pe3yJbTaTbD)

2.1 Dransl 3 Honyngun;[ KakK 3JIEMEHTapHas €qUHUIA PaCKpI)IBaTI) coaepKaHue TCPMHUHOB U https://myscho
SBOJIIOLIMOHHOT sBommonH. COBPEMEHHBIEMETO/IbI OIICHKH TIOHSATUN: MUKPOIBOJIIOLINS, ol.edu.ru/
ormpornecca: TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYpbl MaKpO3BOJIOTIHA, MyTaWH, IOy TSI,

MHUKPO3BOIIOLHUS U nonyssinuii. V3MeHeHHe TeHO(OH IOy ISLIH KOMOMHAINK T€HOB, TeHO(OH I,
MaKpO3BOIOLHS. KaK IEMEHTAPHOE SBOIOMOHHOE SBIIECHIE. 3JIEMEHTAPHOE YBOJIIOLIMOHHOE SIBJICHUE.
[Tomysms — 3aKOH TeHeTHUeCKoro paBHoBecHs [k, Xap/w, XapakTepru30BaTh MUKPOIBOJIIOLIMIO KaK
JJIeMEHTapHAast B. BaiisGepra. 9Tar NOSBICHUS MIPUCTIOCOOTICHUH U
€AMHULA 3BOJIIOIINT TeMoucTpamun BHUJI000pa30BaHUs. XapaKTeprU30BaTh
TaOnuiibl U cxembl: «MyTalmoHHas TOTYJIALIIO KAK SJICMEHTAPHYIO CAIMHUILY
WU3MEHUYUBOCTHY, «[lomynsaiuonnas IBOJIO HHI{'Hep CHUCIATE TpH3HAKH
CTPYKTypa BuAa», «Cxema nposBIIeHUs MACALHOU NONYNALMH 1 OOBACHATH 90
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3akoHa Xapau—BaitnOGepray.
JlabopaTopnas padora

«BbIsBIIEHNE H3MEHUNBOCTH Yy 0CO0€EM
OJIHOTO BU/Ia»

YCIIOBUSI BBIIOTHEHUS 3aKOHA XapIu—
Baitn6epra.

[TpumMeHsTh UMEIOIIHECs 3HAHUS

TUIs1 OOBSICHEHHSI TPHYUH U3MEHUUBOCTHY
oco0elt 0JJHOTO BHIA

2.2

DJieMeHTapHbIe
(aKkTOpPBI IBOTFOIII

DneMeHTapHbIe (DaKTOPHI (IBUIKYIIIHECHIIBI )
ABOJIIOIMU. MyTallMOHHBIN MpOoLIeCC.
KomOunaTtuBHas n3aMeHUUBOCTD. [[peiid
T€HOB — CITy4aifHble HEHAIPABIICEHHBIE
M3MEHEHUs 4acTOT aJuieneit

B nonyianusax. ¢ GeKT ocCHOBaTENS.
Dhghexm 6ymoinounoco coprviuika.
CHudiceHue 2eHemuyecKoeo pasHooopasus:
npuyunel u creocmeusi.llposaenenue
aghghexma Opetigha eero6 6 OONLUIUX U MATBIX
NONYTIAYUSIX.

Murpauuu. M30iuus nomysauuin:
reorpadudeckast (IpOCTPaHCTBEHHAs),
Oounonoruyeckas (penpoyKTUBHas).
JdemoHcTpauuu

optpertsr: C. C. YUetBepukos,d. Maiip.
Tabauiel U cxembl: «JIBUXKyIIHE CUITBI
HBOITIOLIMNY, « IKOJIOTUYECKAsT

W3OJISIIHSL TTOMYJISIUI ceBaHCKOM (openny,
«["eorpaduueckast U30ISIHUSIACTBEHHHUIIBI
CHOMPCKOH U JIMCTBEHHUIIBI TaAYPCKOI,

((HOHYJ'ISIHI/IOHHI)Ie BOJIHBI YUCJICHHOCTH

XHUITHUKOB U JKEPTB)»

PackpeiBaTh comepikaHne TEPMUHOB U
MOHATHI: MyTallUOHHBIN MTPOLECC,
KOMOWHATHBHASI H3MEHYHUBOCT,
MOIYJISIIMOHHBIC BOJIHBI, Ipeii) reHoB,
MUTPALFH, U30JISLIHS, Teorpaduueckas
(mpocTpaHCTBEHHAs ) N30SI,
Ouosoruueckast (pernpoayKTUBHAS) U30JISIIINS,
s dexTt ocHoBarens, 3pHeKTOYTHUIOYHOTO
TOPJIBIIIIKA.

XapakTepus30oBaTh dJIEMEHTAPHBIC

(akTOpHI (IBMKYIINE CHITBI) SBOJIOIHH.
OuenuBars Bkiaja C. C. UeTBepukosa, 2.
Maiipa B pa3BUTHE 3BOJIOIMOHHOIO YUEHHS.
OOBACHATH NPUYMHBI HEHATIPABJIEHHOTO
JIEUCTBUSI DJIEMEHTAPHBIX IBOTIOIIMOHHBIX
(akTOpOB.

[TpuMeHSITh UMEIOIIINECS 3HAHUS O JABMKYIIHX
CHJIax 3BOJIIOLIMH

JUTsE OOBSICHEHUS IPUYMH pa3HOoOpa3us
reHo(oH/1a TOMYJISAIHNI OJHOTO BUAA

https://myscho

ol.edu.ru/
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2.3

EctecTBeHHbIM
otbop —
HaIPaBJISIONIH

i

(hakTop IBOIOLIUN

EcrecTBennsblit 0TOOp —

HaMpaBJSIOIUI (aKTop SBOIIOLUY.
®opMBbI €CTECTBEHHOI'0 0TOOpA:
JBIDKYIIMH, CTAOUITU3UPYIOITUH,
pa3pbIBaOIUH (IU3pYNTUBHBIN).
[TomoBoit orOop. Bo3HuUKHOBEHWE U
HBOJIIOLIMSL  COLMAIBHOIO  IOBEJIEHUS
JKUBOTHBIX.

JleMoHCTpaLun

TaOnuubl u cxembl: «Cxema 1eHCTBUS
€CTECTBEHHOT0 0TO0pay, «Dopmbl 60PHOBI
3a CyIIECTBOBaHUEY,

«MHaycTpuanbHelii MEJTaHU3MY,
«“KuBblI€ HCKOIIaeMBIE»

PackpbiBaTh copepikaHUE TEPMHHOB H
MOHSATUIN: €CTECTBEHHBINH 0TOOD,

JOBIDKYIIMH ~ OTOOp,  CTAaOMIIM3UPYIOIIUMA
0oTOOp, pa3phIBalOIIUN  OTOOp, TMOJIOBOM
otbop.

XapakTepu30BaTh €CTECTBEHHBIN 0TOOP Kak
JBUKYIYIO M HATTPABJISFOIIYIO CUITY
IBOJTIOIIHH, €T0 ()OPMBI.

Paznuuate  (GOpMBI  €CTECTBEHHOTO
orOopa B TMOMYJSANUSAX, MPUBOAUTH
IpPUMEPHI JCHCTBHS B MOMYyIALUAX HopM
€CTECTBEHHOI'0 0TOOpA.

OOBSCHATH PEINOCHUTKY JIJIsl NEHCTBUS
JBIDKYIIEH U cTa0uIu3upyromieit hopm
€CTeCTBEHHOI'0 0TOOpa.

CpaBHUBaTh OPMBI ECTECTBEHHOTO

0TOOpa, J1eNaTh BHIBOJIBI HA OCHOBE
cpaBHeHUs. [IpruMeHsTh UMeroIuecs
3HAHUSIO0 €CTECTBEHHOM 0TOOpE

JUIsl OOBSCHEHUS TPOLIECCOB,
MPOUCXOSIINX B MOMYJISIIIUSIX BUOB
OpPTaHU3MOB

https://myscho

ol.edu.ru/
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2.4

[IpucnocoGneHHOCTh
OpraHU3MOB KaK
pe3ynbrat
MHKPO3BOJIOILHH

ITprcnoco0aeHHOCTh OPraHU3MOB Kak
pe3yJIbTaT MUKPOIBOIIOLUH.
Bo3HuKHOBEHHE TPUCTIOCOOJICHHITY
Opranu3MoB. ApoMop(O3bl 1
uauoajanrtauu. [Ipumepsl
MPUCTIOCOOICHUI y OPraHU3MOB:
Mopdotoruueckue, Gu3n0JIOTUIECKHE,
OMOXHMHUYECKHE, TTOBEIEHYECKHE.
OTHOCUTENBHOCTD MPUCIIOCOOTICHHOCTH
OpraHU3MOB.

JleMoHCTpaLun

TabauIbl U CXEMBI:
«IIokpoBHUTENIBCTBEHHAS OKPACKa
KUBOTHBIX», «[Ipenynpexaaromias
OKpackKa KUBOTHBIX»,

«DU3n0I0TrNYECKHE aanTalumn»,
«IIpucnocobseHHOCTh OPraHu3MOB Heé
OTHOCHUTEJIBHOCTB.

OOopynoBanue: repOapuu pacTeHUM;
KOJUIEKIIMA HACEKOMBIX; Uy4esa NTULl U
3BEpEH ¢ MpUMepamMu pa3IMYHbIX
PUCIIOCOOTEHUH.

JlabopaTopnasi pabora

«[Ipucnocobnennss OpraHM3MOB M HUX
1e51eCO00Pa3HOCThY.

OTHOCHUTEIIbHAS
JlaGoparopHasi padora
«M3yuenue apomop$o30B u
UVO0AIANITALINN Y pACTEHUH 1
YKUBOTHBIX»

PackpbIBaTh coaepKaHue TEpMUHA
MPUCIIOCOOJICHHOCTh OPTaHU3MOB
(amantarus), apomopdos,
UAMOaIanTalls.

[TpuBOINTH KOHKPETHBIE PUMEPHI
MPUCIIOCOOTICHUN OPTaHU3MOB
(Mopdomornyeckue, PU3NOIOTHUECKHE,
OMOXHMMHUYCCKHE, ITOBEICHUCCKHE).
OOBACHATD MEXaHU3M BOZHHUKHOBEHUS
MPUCIIOCOOICHUN Y OPTraHU3MOB.
[IpuBoauTh puMeps apoMop0o30B U
UJIM0AJANITAlIMI Y PACTEHUI 1
KUBOTHBIX.

OOBscHATH postb apoMop(o30B

B OCBOCHHH OpraHU3MaMU HOBBIX CPe/T
oburtanus.

OOBSCHATH POJIb UINOATANTAIINIB
MPUCTIOCOOTIEHUN OPTaHU3MOB K
KOHKPETHBIM YCIIOBUSIM CPE/IBL.
Jloka3bpIBaTh OTHOCUTENBHBIN XapakTep
MPUCTIOCOOTIEHHOCTH U MIPUBOIUTH
MIPUMEPHI OTHOCHTEIBHOCTH aJIalTallni.
PackppIBaTh 3HaYCHNE IBUKYIINX CHIT
9BOJIIOLIUH B (DOPMUPOBAHUH MTPUCIIOCOOTCHUN

https://mys
chool.edu.ru
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2.5

Bun, ero xpurepuu u
CTPYKTypa

Bun, ero xputepuu U CTpyKTypa.
JeMoHcTpaLuu

Tabauie! u cxembl: «Kputepuu Buaay,
«Buapl-nBoliHuKN», «CTpyKTypa BUAAB
IPUPOE».

Oo6opynoBanue: repoapuy pacTCHUI;
KOJUIEKLIMU HACEKOMBIX; Uy4elia ITULL U
3BEpE pa3HbIX BUJIOB.

JlaGopaTropnas paGora

«CpaBHEHUE BUI0B

10 MOP(OIOrHUECKOMY KPUTEPHUIO»

PackpeiBaTh copepkaHre TEPMUHOB U
TIOHATHI: BUJI, KpUTEPUU BUIA,
oJIMMOP(H3M, BUBI-IBOMHUKH, apea,
9KOJIOTHYECKasl HUIIA, TOMYJISIHS, BUIOBOM
KapUOTHIT, KOCMOIIOJIUTHI, SHICMUKH,
MTOJIBHJIBI, YKOTHITHI.

XapakTepu3oBaTh KPUTEPUU BUJIA
(Mopdomornyeckuil, reHeTHUECKUM,
OMOXMMUYECKUH, reorpaduuecKui,
9KOJIOTUYECKHH, ONOXMMHYECKUH ).
O0BACHITL HEOOXOIUMOCTD
UCIIOJIb30BaHUS BCEH COBOKYITHOCTHU
KPUTEPUEB JIJISl ONIPEICTICHHS BUTOBOU
MPUHA]JIKHOCTA OpraHu3Ma.
[Tepeuncnars OCHOBHBIE

BHYTPUBUIOBBIE TPYTIITHPOBKHU.

OOBACHATH TPUYUHBI CYIIIECTBOBAHUSIMOHO-
Y TIOJIUTUITMYECKHUX BUJIOB.

CpaBHHUBATH BUJIBI 110

MOP(OJIOTHIECKOMY KPUTEPHIO

https://myschool.
edu.ru/

94



https://myschool.edu.ru/
https://myschool.edu.ru/

2.6 | BumooGpa3oBanue kak 2 BunooOpa3oBanue Kak pe3yabTaT PackpeiBaTh copepkaHre TEPMUHOB U https://myschool
pe3yabTrar MHKpPO3BOIIOLMH. M30msamms — HOHSITUI: BUA00Opa30BaHUE, U30JIALINSA, .edu.ru/
MMKPOIBOJIIOLHY. KIIF0ueBOi (haktop BumgoodpazoBanus.Ilytu KO2BOJIIOLIMSL.

CBsi3b U cocoObl BU1000pa30BaHMUs: XapakTepru30BaTh BHUI000pa30BaHUEKAK
MUKPOIBOIIOLUH U ajonarpuieckoe (reorpaduieckoe), pe3yabTaT MUKPOIBOJIIOLUH.
SMUAEMHUOJIOTUHN CHMIIATPHYIECKOE (IKOJIOTHYECKOE), OOBACHATD POJIb U3OJIAIUN
«MTHOBEHHOE» (TIOJIUIIONIU3a1IHs, B 00pa30BaHUU HOBBIX BHUJIOB.
rubpuan3sanus). JmuTenbHOCTh XapakTepu30BaTh PA3JIMYHbIE CIIOCOObI
SBOJJIIOIIMOHHBIX ITPOLIECCOB. BI/IIIOO6paSOBaHI/I$I (aHJIOHanI/I‘-IeCKOG,
MexaHN3MBI (bOpMI/IpOBaHI/IH CI/IMHanI/ILIeCK()e)_
Ouonoruueckoro pasHoodpasus. Poinp [IpuBOIUTH KOHKPETHBIE MPUMEPHI BUJIOB,
SBOJIOIIMOHHOM OHOJIOTHH B 00pa30BaBIIMXCS PA3TUYHBIMUCIIOCO0AMHU.
paspaboTKe Hay4YHBIX METOJO0B [IpumensTs 3HaHUS C1IOCO0OB
coxpaHeHHs OHopazHOOOpasusl. BU1000pa30BaHMsI ISl OOBSICHEHUS
MuKposBOITIOLHSL ¥ KOIBOJIFOLIHSI MPUYHH MHOTOOOpa3us BHJIOB.
Mapa3uToB U UX X0351€B. MeXaHU3Mbl OOBACHATH BOSHUKHOBEHUE
(dbopMHUpPOBaHUS yCTOMYUBOCTH YCTOMYHUBOCTH ITATOTCHOB
K aHTUOMOTHKAM U CIIOCOOBI O0PHOBIC HEH. K aHTHOMOTHKAM
JleMoHCcTpaLun
Ta6muist u cxembl: «CTIOCOOBI
BUI000pa3oBaHus», «I eorpaduyeckoe
BUJ1000pa3oBaHue TPEX BUAOB JaH bIILIENH»,
«DKOJIOTUYECKOE BUI000pa30BaHUE BUJIOB
CUHUL,
«ITomumnone! pactennin», «KamycrHo-
peneunbiii THOpU. O6opyn0BaHuUe:
rep6apuu pacTeHui
ONMU3KUX BUIO0B, 00Pa30BaBIINXCIPA3IUIYHBIMU
crocobamu
Hrtoro yacos o teme 14

3

Tema «Maxkpo3Bosonus 1 e€ pe3yabTaTbb)
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3.1 | MakpoaBoJtorusi. MeToabl U3yd4eHHs] MAaKPOIBOIIOLIUH. PackpsiBath copepkaHnue TEPMUHOB U https://myscho
[TanconTonorunuecckue [TaneoHTOIOTHYECKHE METO Bl H3YUCHHUS MOHATHIA: MaKpOdBOJoNHUs ((PUIOTeHE3), ol.edu.ru/
METO/bl U3yUYEHUS spomonmu. [lepexomubie hopmbl u nepexoiHbie GopMbl, GUITOTCHETUYECKUE
SBOJIIOLUU (UITOTCHETUYECKUE PSJIBI OPTaHU3MOB. PAIbI, TaJIEOHTOJIOTHSL.

JleMOHCTpAIIHH XapakTepu30BaTh MaKPOIBOJIOLHMIO KAK
TaOIUIIbl U CXEMBI: HaJIBUTOBYHO 5BOJIIOLIUIO O6pa3OBaHI/I$I
«DUIOTECHETUYECKU I PSIJL JIOIIAINY, KPYIHBIX TAKCOHOMUYCCKUX CITAHMUIIL.
«ApxeonTepukcy, «3Bepo3yonie OOBACHATL 3HAUCHUE
smepsdy, «Crerouedaibn, MaJICOHTOJIOTUYCCKUX MCCIICA0BAHUN IJIS
«Punnodutey, «CeMeHHBIC NOJty4eHHs! (paKTOB BOIIOLHH
ManOPOTHUKI. OpPTaHHU3MOB.
O0opynoBaHme: KOJJIEKIUH, [TpuBOIMTH IPUMEPHI OPTAHU3MOB,
rep6apI/H/I, MYJISDKH UCKOIIa€MBIX OTHOCAIIMUXCA K IICPCXOAHBIM (bOpMaM.
OCTaTKOB OPraHU3MOB HazpiBaTh rpynmsl Opranu3mMos,
JUJIS1 KOTOPBIX BOCCTAHOBJICHBI
(bUITOTEHETUYECKHE PSIJIBI.
CpaBHUBaTh NPOLIECCHI
MaKpOAIBOIIOIUYA U MUKPOIBOJIIOITUU
3.2 | buoreorpaduueckue buoreorpapuieckne METO bl H3yUSHHS PackpsIBaTh conepkaHie TEPMIUHOB H https://myschool.e

MCTOJbI U3YUYCHUA
OBOJJIIOIINH

sBostou. CpaBHeHUE (I10pbI HpayHBI
MaTEpPHKOB U OCTPOBOB.
buoreorpagpuueckue obmacti 3emiu.
BuIBI-DHIEMHUKH U PETUKTEHI.
JleMoHCcTpanun

TaGuuIIbl M CXEMBI:

«buoreorpaduueckre 30HbI 3eMIN»,
«/peti KOHTUHEHTOBY, «PEeTUKTHI».
O0opynoBanue: repbapuu;

KOJIJICKITMMHACCKOMBIX

HOHATHI: 6roreorpadus,
9H/IEMUKH,PEITAKTEHI.

OO00CHOBBIBATH 3HAUEHUE

ouoreorpadun 115 U3YUCHUS

HBOJIIOIIUH OPTaHU3MOB.

[Tepeuncnsars 6uoreorpaduyeckne 00macTu

3emMiu U 00BSICHITh MPUYIUHBINX BBIACIICHHA.

CpaBHuBath Giopy 1 payHy MaTepuKOBU
OCTPOBOB, PACTEHHUSI U YKUBOTHBIX Pa3HBIX
ouoreorpaduueckux oodnacre. [IpuBoanTh

du.ru/
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IIPUMEPBI PEIMKTOBBIX OPTaHU3MOB, BUIOB-
SHJIEMUKOB.

OOBSACHATH NPUYHUHBI COXPAHEHUSBUI0B
SHJIEMUKOB U «KUBBIX HCKOIIAEMBIX»

3.3

DOMOpUOIOrHYeCcKUe U
CPaBHUTEIBHO-
Mopdonoruueckue
METO/bl U3YUYEHUS
HBOJIIOLIUU

DMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOP(}OIOTHYECKHUE METO bl U3YUCHUS
spomonuu. ['eHeTnUecKkre MeXaHHu3MBbI
SBOJIIOIIMY OHTOI'CHE3a U IOSBJICHUS
SBOJIIOIIMOHHBIX HOBIIIECTB.
['oMon0rnYHbIE U aHATIOTUYHBIE OPTAHBI.
PynumenTapHbie Opranbl HaTaBU3MBL.
MonekynsapHO- TEHETUYECKUE,
OHMOXMMHUYECKHE U MaTEMAaTHYECKHE
METO/1bl U3YUEHUSAIBOIIOLUU.
I"'oMonOTMYHBIE TEHEL.

CoBpeMEHHbBIE METO/IbI IIOCTPOCHUS
(UITIOTeHETUYECKHX JICPEBHEB.
XPpOMOCOMHBIE MYTAIIH U SBOTIOLIUS
T€HOMOB.

JleMoHCcTpaLun

[Moptpetsi: K. M. bap,

A. O. Kopanesckuii, ®. Mromiep,D.
I'exkensb.

Ta0muuel u cxembl: «HaganbHble cTaguu
AMOPUOHATIEHOTO PA3BUTHS
IMO3BOHOYHBIX JKMBOTHBIX),
«I"OMOJIOTMYHbIE U AHATIOTUYHBIE OPTaHbD,
«PyauMeHTB», K ATAaBU3MBI»,
«XpoMocOMHBIE HAOOPHI YEIOBEKA U
IIAMITaH3€E».

O0opynoBaHme: KOJUIEKINH, repOapuu,
MYJISKY TOMOJIOTMUHBIX,aHAJIOTUYHBIX,
PYAUMCEHTAPHBIX OPraHOB U aTaBU3MOB

PackpbIBaTh coepkaHie TEPMUHOB U
MOHATHUI: SMOpHONIOTHs, MOP(HOTIOTHS,
TOMOJIOTHYHBIE Y aHAJIOTUYHbIE OPTaHbI,
PYIUMEHTBI, aTaBU3MbI, OMOXUMHYECKAs
TOMOJIOTHSL.

XapakTepru3oBaTb YMOPHOIOTUIECKHE,
CPaBHUTEIBLHO-MOP(]OIOruuecKue,
MOJIEKYJISIPHO-TeHETHIECKHE,
OMOXMMHUYECKHE, MATEMATUYECKUE METOIbI
U3yUYEHHsI SBOJIIOLIUH.

OOBsCHATH 3HaYCHHE IMOPHOIIOTHH,
CpaBHUTEIbHONU MOP(OIOTHH,
MOJICKYJISIPHOM TeHETHKH, OMOXUMUH,
OMOMH(DOPMATUKY [T U3YUECHUS
9BOJIIOIIUH OPTaHU3MOB.

OnenuBats Bkiang A. O. KoBaneBckoros
pa3BUTHE BOJTIOIMOHHOTO YUCHUSI.
OnuchIBaTh FeHETUYECKUE MEXAHU3MBbI
9BOJIIOIIUHM OHTOTEHE3a U MOSBICHUS
HBOJIIOIIMOHHBIX HOBIIIECTB.

[TpuBOAUTE MpUMEPHI ATABU3MOB U
PYIUMEHTApHBIX OPTraHOB Y pa3INYHbIX
OpPTraHU3MOB U OOBSICHATH PUUUHBI UX
TOSIBIICHMSL.

[TpuBOAUTH MPUMEPHI TOMOJIOTUYHBIX U
AHAJIOTHYHBIX OPTaHOB.

CpaBHHBATH CTPOCHHE OPTaHOBY
OpPraHU3MOB Pa3HBIX

CHCTEMaTUYEeCKHUX TPYIII.

[IpuBoIUTE IPUMEPHI OMOXUMUYECKONN

https://myschool.

edu.ru/
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TE€HHOU ITOMOJIOTHH.

OnenuBath 3HaYeHUE OMONH(OPMATUKH IS
U3y4YEeHHs 3aKOHOMEPHOCTEN

HBOJIIOIIH

3.4

Oo6mue
3aKOHOMEPHOCT
UHBOJIIOLIUA

OO6mmue 3akoHOMEepHOCTH (TIpaBHJIA)
sBONOLIMU. [Ipunyun cmenvl pynkyui.
HeobpatumocTs 3BOTIONINN.

AnanTtuBHas paguaius. HepaBHoMepHOCTD
TEMIIOB 3BOJIIOLIUH.

JleMoHCcTpaLun

PackpeiBaTh copepxaHre TEPMUHOB U
HOHATHI: cMeHa (DYyHKIHIA OPraHoB,
HEOOPaTUMOCTD IBOJIIOINH, aJalITUBHAS
paauanys, HepaBHOMEPHOCTh TEMIIOB
9BOJIIOLIMH, YePEAOBAHNE TTIaBHBIX
HANpaBJIECHUN 3BOJIIOIUH.

Tabmauusl 1 cxembl: «[ J1aBHBIE
HaIpaBJIEHUs 3BOJIOLUNY, «O01ImMe
3aKOHOMEPHOCTH HBOJIFOLIUN»

AHanu3upoBaTh NPUYHUHBI YEPEAOBAHUS
IJIaBHBIX HAIIPABJIEHUI 3BOJIIOLUH.
[IpuBoUTE IPUMEPHI TPOUCXOKACHUS
OpPraHU3MOB OT HECIIEINAIN3UPOBAHHBIX
MIPEAKOB U UXIPOrPECCUPYIOLIEN
CIeIUaIN3alHH.

OOBACHATH TPUYMHBI HEPABHOMEPHOCTH
TEMIIOB HBOJIIOLUU.

[IpuBOIUTE IPUMEpPHI AAAITUBHON
paguanuy y OpraHu3MOB.

OOBACHATH MPUYMHBI HEOOPATUMOCTH
9BOJIIOLIMH
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Wroro yacoB 1o teme

6

4

Tema «Ilpoucxo:kaeHue u pa3BuTue

JKM3HHU Ha 3emJie»

4.1

T'unore3nl
BO3HUKHOBEHUS KU3HA
Ha 3emiie

2

HayuHbie TUIIOTE3bI MPOUCXOXKICHUS
JKU3HU Ha 3emiie. AOuoreHes u
naHcnepMus. JloHaydHble IPeICTaBICHUS O
3apOKICHUH KU3HU(KPEAITMOHU3M).
['mnoresa

MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€
ornpoBepxkeHne onbitamu O. Pequ, JI.
Cnamnanuanu, JI. Iactepa.
[TpoucxoxaeHue sKu3Hu U

acTpOOHOJIOTHSI.

JdeMoHcTpannmn

[optpetsr: ®. Penu, JI. Cnannanuanu,JI.
[Tactep. Tabauipl u cxembl: «Cxema OmbITa
®. Penny», «Cxema onwita JI. [Tactepamno
M3YYECHHUIO CAMO3apOKIACHHUS

KU3HU»

PackpbiBaTh conepkaHne TEPMUHOB U
MOHATUHN: KpEallMOHU3M, BUTAIIU3M,
naHcrepMus, abuoreHes.

W3narate Hay4HBIE TUIIOTE3BI K TEOPHUH
MIPOUCXOXKIACHUS )KU3HU Ha 3eMiIe.
OuenuBarsb Bkitag @. Penn,

JI. Cnamnanmanu, JI. [Tactepa

B (hOpPMUPOBAHKE HAYYHBIX B3IJISI0B HA
MIPOUCXOKJICHHUE KU3HHU Ha 3eMIIe.
[lepeunciarh cTaguu pa3BUTHS KU3HUHA
3emuie, COTJIaCHO TEOPHH OHMOI033a

https://myscho

ol.edu.ru/
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4.2

OcHOBHBIE 3TaIlbI
HEOPraHUYECKOMN
3BOJIIOLIAN

OcHOBHBIE 3Tallbl HEOPTaHUYECKOU
sBommonuu. Ilnanerapuas
(reostoruveckas) YBOJIFOIHS.
Xumuueckas SBOJIIONUS. AOHOreHHBIN
CUHTE3 OPraHUYECKUX BEILIECTB

u3 Heoprannyeckux. OneiT C. Muinepan I
IOpu. O6pa3oBanue MOJIMMEPOB

u3 MoHoMepoB. KoanepBarnas runoresa
A.N. Onapuna, runoresa nepBUYHOIO
oynwoHa [[x. XonaeitHa,reneTuueckas
runote3a I'. Mémnepa. Pu6o3umsl (T. Yek)
U TUIIOTE3a

«vupa PHK» V. I'unGepra.
®dopmupoBanre MeMOpaH 1
BO3HHUKHOBEHUE TPOTOKJIETKH.
JleMoHCTpanuu

[Hoprpetsr: C. Mumniep, I'. FOpu,A.

W. Onapun, [Ix. Xongeis, I'.

Ménnep.

Tabaune! u cxembl: «Cxema onbiTaC.
Munnepa, I'. FOpuy», «Itansl

HEOPraHWYECKOHU 3BOJIIOLMNY. BupTryanbHas
JabopaTopHas padora

«Mogenuposanue oneitoB Musuepa—tOpu
0 U3YUYEHHIO aDMOT€HHOr0 CUHTE3a
OPTraHUYECKUX COCTUHECHHI

B IIEPBUYHON aTMOcdepe»

PackpsiBath copepkaHnue TEPMUHOB U
MOHSATUINA: T€0JIOrMYECKasi IBOJIIOIHS,
XUMHUYECKast SBOJIOLMS, a0MOTCHHBIN
CUHTE3, IepBUYHAs aTMocdepa,
KOallepBaTHbIE KAIUTH, PUOO3UMBI,
POOHOHTHI.

XapakTepru30BaTh OCHOBHBIE ATAIIbI
XUMHYECKON 3BOJIFOLUU.

HaszpiBarh  XuMH4YECKHII  COCTaB
HNepBUYHON  atMocdepbl  3eMIIH.
OuenuBats Bkiaa C. Musiepa,

I'. FOpu, T. Yeka, Y. I'unbepta

B (hopMupoBaHNE HAYYHBIX B3IJISAI0BHA
IIPOUCXOXKIEHNE )KU3HU Ha 3eMII€.
OnuceiBaTh yCIOBUS, HEOOXOAUMBIE JIJIS
aOMOTreHHOT0 CUHTE3a OPTaHUYECKUX
COE€IMHEHUMN.

[IpuBOIUTE TpHUMEpPHI MOJEKYI, Y
KOTOPBIX ~ BO3HHUKJIM  IPOIIECCHI
TEHETUYECKOTO  KOMUPOBAHMUS U
(hepMeHTaTUBHAS AKTUBHOCTD.
OO6OCHOBBIBaTh HEBO3MOXHOCTH TOBTOPHOTO)
BO3HMKHOBEHUS KU3HHU Ha3eMJie

https://myscho
ol.edu.ru/
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4.3 | Ucropus 3emnu u HcTopus 3eMiau U METOIbI €€ N3YUYEHMUSL. PackpeiBaTh cozepkaHue TEpPMUHOB U https://myscho
METO/Ibl €€ U3YUEHHs Hckomaembie OpraHu4ecKueoCTaTKH. HOHSATHN: TEOXPOHOJIOTHS (OTHOCUTEbHAS, ol.edu.ru/
I'eoxponosorus u €€ Meroabl. OTHOCUTENbHAA | a0COTIOTHAS),
U aOCOJIIOTHAS T€OXPOHOJIOTHSL. OKaMEHEJIOCTH, METObI T€OXPOHOJIOTHH,
['eoxpoHoIOrUYecKas IIKana: 30Hbl, 3PHI, r€0XPOHOJIOTHYECKASIIKAIIA: S0HBI, 3PHI,
NEPUOJIBI, ATTOXH. HIEPHO/IbI, ATTOXH. XapaKTepU30BaTh METOIbI
JleMoHCTpa UK U3y4YEHUS] HCTOPUU 3EMITH.
Ta0nuIbl U CXeMBI: [Tepeuncnsars pasnesns
«["eoxpoHoNOrNUecKast mKaza. T€0XPOHOJIOTHYECKOH IIKAIIBI.
OGopynoBaHue: KOJUICKIIUH OueHuBaTh 3HAYEHUE UCKOIAEMBIX
OKaMEHEJIOCTEH, MOJIE3HBIX OCTaTKOB ISl U3yUYCHUS] HUCTOPUHU
MCKOIIa€MBIX; MYJISDKHA OPTaHHYECKUX pa3BUTHS )KU3HU HA 3eMIIe.
OCTaTKOB OPraHHU3MOB. OOBACHATH XapakTep pacHpeeTICHHs
JlabopaTopnas padora MCKOIIaeMbIX OCTaTKOB B 3¢€MHOM KOpE.
«HM3yueHne 1 onrcaHne HCKOIaeMbIX CpaBHMBATh METO/1bl AOCOIIOTHON U
OCTAaTKOB JPEBHHUX OPraHU3MOB) OTHOCHUTEIbHON F€0XPOHOJIOTUH
4.4 | HayanpHble 3Tanbl HauanbHble 3Tanbl opraHMyeckoi 3BOTIONMU. | PackpbIBaTh cojiepikaHne TEPMUHOB U https://myschool

OpraHu4eCcKOn
SBOJIIOLIAN

IlosiBneHUE U SBOIIOINS MEPBLIX KJICTOK.
9BOJ’IIOI_II/I$I MeTabonn3Ma. Bo3HUKHOBEeHHE
MEPBLIX

skocucteM. CoBpeMeHHbIe MUKPOOHBIE

NOHATUH: «IIOCIIEIHUNA YHUBEPCAIBHBIN
o0Imuii MpesoK», OTHOKIETOYHbIE
OpraHU3MBbl, IPOKAPUOTHI, DYKAPHOTHI,

CUMOHOTEHES.

.edu.ru/
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OMOTIIIEHKH KaK aHAJIOT TIEPBBIX

Ha 3emiie coobmiecTB. CTPOMATOIHTHI.
[TpokapuoThI ¥ 3yKapUOTHI.
[IpoucxoxaeHue 3ykapuoT
(cumOuoreHes). DBOIIOIMOHHOE
IIPOUCXOXKIEHNE BUPYCOB.
JdemoHcTpaunu

Tabmuiel u cxembl: «HauanbHBIE ITAIIBI
OpraHuvecKoi sBosmonum», «Cxema
00pa30oBaHUs 3yKapuOT yTEM
cumbuorenesza», «CTpoeHHe BUpPyCca»

XapakTepu30BaTh HaAUAJIbHBIC STl
OPraHU4YeCKOM SBOJIIOLUU.

[IpuBoauTh IpUMeEpsI apOMOP(}HO30B MEPBBIX
OJIHOKJIETOYHBIX OPTaHU3MOB.
XapakTepru3oBaTh OCHOBHbBIE

MOJIOKEHHUS U JIOKA3aTeIbCTBA TUIIOTE3bI
cuMOMOreHesa.

Jloka3pIBaTh MOJTyaBTOHOMHOCTD
MUTOXOHJIPUH U TJIACTUI, KX IPOUCXOXKICHUE
OT IPOKAPUOTUYECKUXKIIETOK.

JlenaTth BBIBOJIBI O 3HAUECHUU
BO3HUKHOBEHUS (DOTOCHHTE3A,
(dhopMupOBaHHS SIPA IS TATHHEHIIIErO
pa3BUTHS KU3HU Ha 3emiie.
XapakTepu30BaTh THIOTE3bI
MPOUCXO0KICHHS] BUPYCOB

4.5

OBONIOIUSA yKapHOT

[IporicxoxkaeHre MHOTOKIETOYHBIX
OpraHu3MoB. BO3HUKHOBEHNE OCHOBHBIX
TPy MHOTOKJIETOYHBIXOPTaHU3MOB.
JdemoHcTpauuu

Ioprpert: Y. 1. MeuHuKOB.

Tabauiel 1 cxeMbl: «HauanbHbIe dTAMIBI
OpraHUYEeCKOM HBONIOLUNY, «CUCTEMA KUBOI
MPUPOIBD)

PackpeiBath conepxanne TEpPMUHOB U
MOHATHUI: IPOKAPUOTHI, JYKAPHUOTHI,
MHOTOKJICTOYHOCTD, CIIeIIAaTU3aIHs
KJIETOK, BUPYCHI.

XapakTepru30BaTh IPOUCXOKIACHUE
MHOTOKJIETOYHBIX OPraHU3MOB.
CpaBHuBaTh 0COOEHHOCTHU
AYKAPUOTHYECKUX U MPOKAPUOTHUECKHUX
OpraHu3MOB.

HazpiBaTh 0cHOBHBIE apOMOPGO3BI SYKAPUOT U
OILICHUBATH UX 3HAUYCHUE JJIs
JTAJIbHEUIIIEr0 pa3BUTHUS KU3HU

https://myscho

ol.edu.ru/
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4.6 | OcHOBHBIE 3TaMbI OCHOBHBIE 3Tarbl 3BOJIOLUN BBICITUX PackpsiBath cojiep:kaHre TEPMUHOB U https://myschool.
3BOJIIOLIAN pacrenuii. OCHOBHBIE apOMOP(}O3bI MOHATHIA: BOJJOPOCIH, PUHUOPUTHI, MXH, edu.ru/
pPacTUTENBHOTO MUpa pacteHuid. Boixo pactenuii Ha cymry. MAarOPOTHUKOOOPA3HbIE, CCMCHHBIE

[TosiBneHre copoBBIX pacCTEHUN U MaroOpOTHUKH, TOJIOCEMEHHBIE,
3aBoeBaHMEe UMU cylii. CEeMEHHBIE paCTEHUS. | MMOKPBITOCEMEHHEIE, OecTomoe
[IpoucxoxaeHne NBETKOBBIXPACTCHU M. MOKOJIeHHE (CIOPOdUT), TIOJIOBOE
JeMoHcTpaL U MOKOJIeHHe (raMeTour).
Tabauiel 1 cxembl: K ApoMOPQO3bI [lepeuncnsiTh OCHOBHBIE HTAIIBI
pactenuit», «PuHHODUTH, 3BOJIIOIMU PACTUTEIIBHOIO MUpa.
((OI[HOKJ'IGTO‘IHBIG BOJOPOCIN, Ha3pIiBaTh OCHOBHBIE apOMOp(bOSLI
«MHOTOKIIETOUHBIE BOJOPOCIIHY, pacTeHHui U OLEHUBATh UX
«Mxn», « [ TanopoTHUKN, SBOJIIOLIIMOHHOE 3HA4YCHUE.
«l"onoceMeHHbIe pacTeHus», «Opranbl CpaBHUBATH OCOOCHHOCTH CTPOCHHSL
[IBETKOBBIX PACTCHUI». pacTeHHH PasHbIX OT/EIIOB
O0opynoBanme: repdapuu pacTeHUIA
Pa3IMYHBIX OT/IEJIOB.
IpakTnyeckas padora
«M3yueHne ocoOEHHOCTEHN CTPOCHMUSI
pacTeHUM pa3HbIX OTEIIOBY

4.7 | OcHOBHBIE 3TaMbI OCHOBHBIE 3Tarbl BOTIOIUN PackpriBaTh conepikanre TEPMUHOB U https://myschool

9BOJIIOLIUHU )KUBOTHOTO
Mupa

KUBOTHOTO MHpa. OCHOBHBIE
apoMopdo3bl KUBOTHBIX. Benackas
¢dayna. KemOpuiickuii B3pbIB —
NOSIBJIEHHE COBPEMEHHBIX TUIIOB.

MOHATUN: IPOCTENINNE, INIACTUHYATHIE,
KHIIIEYHOIIOJIOCTHBIE, IIJIOCKUE YEPBH,
YJIEHUCTOHOTHE, PbIObI, 36 MHOBO/IHBIE,

MMPECMBIKAOIIECS, IITHULIBI,

.edu.ru/
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IIepBbie XOp1OBBIE )KUBOTHBIE. JKU3HBB
BOJI€. DBOJIIOLMS TO3BOHOYHBIX.
[Tpoucxoxaenne ampuouii u
pentwimid. [Ipoucxoxnenue
MJIEKOMUTAOMUX U NTUll. [Ipunimn
KIIF0ueBOro apomopdosa. OcBoeHue
0€Ccr03BOHOYHBIMH U T03BOHOYHBIMU
JKUBOTHBIMU CYIIIH.

JdeMoHcTpannmn

Tabaune! ¥ cxembl: «Cxema pa3BUTHS
YKUBOTHOT'O MUPay», « ApoMopdo3bl
JKUBOTHBIX», «IIpocreiimmey,
«Kuieynononoctusiey, «Ilnockue
yepBu», «Uienucronorue», «PriOb»,
«3€MHOBOJHBIEY,
«IIpecmbikaromuecsy, «IITuipn,

«Mnexonuratomue». Od6opyroBanue:
KOJIJIEKIIUM HAaCEKOMBIX; BIIQ)KHBIE
npenapaTsl

JKMBOTHBIX; PAKOBUHBI MOJIJIFOCKOB;
KOJIJICKIIUH UTJIOKOXHUX. CKCJICThI
IMO3BOHOYHBIX JKUBOTHBIX Uy4cCIia ITUIHU
3BEpeEN.

IIpakTyeckas padora

«M3yueHne ocoOEHHOCTEN CTPOCHMUSI
MO3BOHOYHBIX KUBOTHBIX)»

MJICKOITUTAIOIINE, SKTOJIepMa, SHTOAEpMa,
Me30/iepMa, IBYCTOPOHHSASICUMMETPHSI,
TEIJIOKPOBHOCTb.

[TepeuyncisiTh OCHOBHBIE TaITbI

9BOJIIOLIUH )KUBOTHOTO MHUpA.

Ha3piBaTh OCHOBHBIE TIpeaianTalkH,
CIOCOOCTBOBABIIUE BHIXO/Y )KHBOTHBIXHA
CyIry.

OueHuBaTh 3HAYCHUE PA3BUTHS HEPBHOM
CUCTEMBI JUIsl IPUCIIOCOOTIEHUSKUBOTHBIX K
YCIIOBHSIM OKPYIKAIOIICH CPEIbI.
OOBACHATH TPUYHUHBI BOJTIOIIMOHHOTO
paciBeTa HaCEeKOMBIX, KOCTHBIX PbIO, MTHII,
MJIEKOITMTAFOIIX
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4.8

PazButue
JKU3HUHA 3eMITe

Pa3zButue xu3Hu Ha 3eMJie 1o 3paM U
MepUOJaM: apxeu, MpOTEPO30H, MaICO30M,
Me30301, KaitHo30i1. O0m1ast XapakTepuCcTHKa
KJIUMATa U F€0JIOTMYECKUX MPOIIECCOB.
[TosiBnenuen paciBeT XapaKTePHbBIX
OpraHU3MOB.

YriieobpazoBaHUE: €ro yCIOBHS U

BJIMSIHUE HA Fa30BbIi COCTaB

aTMochepsl.

MaccoBblie BBIMUpaHHS —

HKOJIOTMYECKHE KPU3ZHCHI ITPOIILIOTO.
[Ipu4uHBI U CIEACTBUS MACCOBBIX
BbIMUpaHuil. COBpEMEHHBIN
9KOJIOTUYECKUM KPU3UC, €Tr0 OCOOEHHOCTH.
[Tpobnema coxpaneHUsIOMOpa3HOOOpa3us Ha
3emute.

JdeMoHcTpanun

Tabauiel u cxembl: «Pa3BuTHE KU3HUB
apxemnckoi 3pe», «Pa3BUTHE )KU3HU B
MIPOTEPO30MCKOM 3pe», «Pa3BUTHE )KU3HU B
MAJIE030MCKOM 3pey,

«Pa3BuTHE )KU3HU B ME3030MCKOM peE,
«Pa3BuTHE KU3HU B KAITHO30MCKOMIPE»

PackpsiBath cojiep:kaHre TEPMUHOB U
TIOHATHUI: apXeH, apxeOaKTepuH,
Mano0aKkTepuu, MPOTEPO30H, AIC030H,
KeMOpHii, OpJIOBUK, CHITYp, JICBOH, KApOOH,
niepmb, [lanres, Teruc, TpunoOUTHI,
PUHHODUTHI,

PaKOCKOPITMOHBI, TAHIIUPHBIE PHIOHI,
KOTHJI03aBpbl, M€3030H, [ 'OH/1BaHa,
JlaBpasus, Tpuac, 1opa, MeJjl, XBOMHBIE,
TUHKI'OBBIC, CArOBHUKOBBIC, OCIIEMHUTHI,
AMMOHMTBI, IMHO3aBPbI, APXECONTEPUKC,
MOKPBITOCEMEHHBIE,

KailHO30M, majieoret, HeoreH,
AHTPOIIOI'€H, MACCOBOE BRIMUPAHUE.
XapakTepu3oBaTh pa3BUTHE KU3HU HA
3emJie 1o 3paM M epuoaam.
VYcraHaBnuBaTh 3aBUCUMOCTh MEXKTY
re0JIOTHUYECKMMU ITPOLIECCAMH,
W3MEHEHUSIMH KJIMMAaTa U MPOIeCCaMUB
JKUBOU TIPUPOJIE.

OOBSCHATH IPUYMHBI paciBeTa
CHUCTEMAaTUYECKUX TPYIIN OPraHU3MOBB
pa3NUYHbIE SPbI U IEPUOJIBI.
AHaNMM3UPOBATh IPUUUHBI U CIIEICTBUS
MaCCOBBIX BBIMUPAHUM.

HazwiBaTh 0OcHOBHBIE apoMOP(]O3BI
pacTeHui u KUBOTHBIX. [ [puBOINUTH
MIpUMEPHI IEPEXOTHBIX (HOpM
OpraHU3MOB.

AHaMM3UPOBATH TyTH PEIICHUS
MPOOIeMBI COXpaHEHUS
O6uopazHooOpazus Ha 3emiie

https://myschoo

Ledu.ru/
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4.9

CoBpemeHHas cucrteMa 2 CoBpeMeHHast CHCTeMa OPraHNIeCKOTo MHpA.

OpPraHMYECKOT0 MHUpa [TpuHIMIBI KTacCU(pHUKAIIMKA OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
opranu3mMoB./leMoHcTpanun

Tabnuubt u cxembl: «CoBpeMeHHas
cucTeMa OPraHMYeCcKoro MUpa

PackpeiBaTh cozepkaHue TEpPMUHOB U
HOHSTUIN: OaKTEepUU, apXeH, BBICIINE
pacreHus, 3eJIEHbIE BOAOPOCIIH,
OarpsiHKu, Oypbie BOJOPOCIIH,
MOXOBH/IHbIE, TATTOPOTHUKOBUTHBIE,
XBOILEBUIHBIE, TJIAYHOBUTHBIE,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE,
IPOTUCTBI, KHIIIEYHOTIOJIOCTHBIE, TUIOCKHE
4epBU, KPYTJIble YEPBH,

KOJIbUaThle  YEPBH,  YJICHHCTOHOTHE,
MOJUIFOCKH,  UIJIOKOKHE,  XOP/OBBIE,
rpuOBL, TUIIAHHUKH, BUPYCHIL.
XapakTepru30BaTh COBPEMEHHYIO CUCTEMY
OpPraHMYECKOTO MHPA; HA3bIBATh OCHOBHBIE
CUCTEeMAaTUYECKUETPYIbl OPIraHU3MOB.
OOBACHATD TPUHIIUIIBI KJIacCU(PUKAITUN
OpPTaHU3MOB.

[lepeuncnsTb OCHOBHBIE TPU3HAKU
MIPOKAapUOT, PACTEHUH, KUBOTHBIX,
rpu0OB, KPACHBIX U OYPBIX BOJIOPOCIIECH.
[IpuBOIUTE MpUMEpPHI NIPEACTABUTENEH
OCHOBHBIX CUCTEMaTHYECKHUX IPYNIIOPraHU3MOB

https://myscho

ol.edu.ru/

Htoro yacos o teme 15

5

Tema «IIpoucxokaeHue 4ej10BeKa — AHTPONOreHe3)
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5.1 | AuTpormnonorus — Pazpnenbl v 3a1a4n aHTPOMOJIOTUH. PackpsiBath cojiep:kaHre TEPMUHOB U https://myschoo
HayKa 0 4eJIOBEKE MeTo bl aHTPOIIOJIOTUH. MOHATHUI: aHTPOTIONOTHUS, MOP(HOIIOTHS, l.edu.ru/
JleMoHCcTpanum aHTPOIOTeHE3, aHTPOIIOMETPHSI,
Tabauiel 1 cxembl: «MeTobl PEKOHCTPYKIIMS, apXEOJIOT U,
AQHTPOIIOJIOTUI. STHOTpa(UsL.
O0opynoBanme: MyJsKU HazbiBaTh paznensl v 3a1a4u
OKaMEHEJIOCTEH, IPEIMETOB AHTPOIIOJIOTUH.
MaTepuaIbHOU KyJIbTYpbI IPEIKOB XapakTepru30BaTh METO/IbI AHTPOIIOJIOTHH U
yenoBeka; poTorpaduu HaX0q0K CPaBHMBATh UX MEXKIYCOOOH.
HCKOIIAEMbIX OCTATKOB YEJIOBEKa Briensate BOmpochl HBOJIOLINN YETIOBEKA,
UCCIIETyEMbIE ITPU TOMOIIH
pa3IMYHBIX METOOB
5.2 | PasButue CraHOBJIEHHE NTPECTABICHUNO PackpeiBath conepxanue TEpMUHOB U https://myscho
MIPEJICTaBICHU MIPOUCXOXKACHUN YeTIOBEKA. MOHSITUIA: aHTPOMIOTEHHAs TEOPHs, TPYI0Bast ol.edu.ru/
i Penuruo3nbie BO33peHUSI. teopwust, HOmo sapiens.
O MIPOUCXOXKICHUH CoBpeMeHHbIE Hay4HbIE TEOPHUU. OnenuBats Brian Y. lapsunas
YeloBeKa JleMoHCcTpanun pa3BUTHE TPEICTABICHUN

[oprper: Y. Japsun. Tabauis u
CXeMBI: «MeTobI

anTponosorun». OdopyroBanue: MyJsHKH
OKaMEHeJOCTeH, MPeIMETOB MaTeprabHON
KyJbTYPBI IPEIKOB YETIOBEKA; PEIPOLYKIIHH
(pororpadun)kapTuH ¢ MEPOIOTUIECKUMH H
OUOIEHCKUMU CIOKETaMU

IPOMCXOKACHUS YeJIOBEKa

0 IIPOUCXOKICHUH YEIIOBEKA.
ApryMEeHTUPOBAaHHO KPUTHUKOBATh
PENIUTUO3HbIE IIPECTABICHUS O
IIPOUCXOKICHUH YEJIOBEKA C ITO3ULIUHU
€CTECTBEHHBIX HAYK.
XapakTepru3oBaTh HAyYHbIE TEOPUHU
IIPOUCXO0KICHHS YEIIOBEKA
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5.3

Mecto

YeJIOBEKaB

CHCTEME
OPraHn4eCcKOro MUpa

CX0[CTBO YeJIOBEKA C JKHBOTHBIMU.
CucreMaTH4eCcKOe MMOJI0KEHUE YeI0BEKa.
CBHIETEIIBCTBA CXO/ICTBAYEIIOBEKA C
JKUBOTHBIMU: CPAaBHHUTEIIHHO-
MOp(OJIOTHUECKUE, SMOPHOTIOTHUECKHE,
¢u3n0I0r0- OMOXMMHUYECKHE,

IIOBEJICHYECKUE.

OTnnyns JejloBeKa OT JKUBOTHBIX.
[TpssMOXOXKICHUE  KOMIUIEKC

CBS3aHHBIX C HHM TpHU3HAKOB. Pa3Buthe
rOJJOBHOTO MO3Ta M BTOPOM CHUTHAJIBHOM
CHCTEMBI.

JdeMoHcTpannmn

Tabauiel ¥ cxeMbl: «I"0J10BHOM MO3T
YesoBekay, «HemoBekooOpa3HbIe

00e3bsHbI, «CKeJIeT YenoBeKa 1

CKeJIeT muMMan3e», «PyauMeHTs! u
aTaBU3MBI».

OO0opynoBaHme: CKEIET YETIOBEKA,
MOJIEITb Yeperia YeIoBeKa U uepera
MIUMITaH3€, MOJCJIb KUCTH YEJIOBEKA HUKHUCTU

LIMMIIaH3€.

JlabopaTopHas pabdora

«M3y4yeHne ocobeHHOCTEH CTpoeHus
CKEJIETA YEJIOBEKA, CBA3AHHBIX

C MPSMOXO0KICHUEM»

PackpbIBaTh cofepx)aHue TEPMUHOB U
MOHATHUI: pyTUMEHTHI y YelIOBEKa,
aTaBU3Mbl y UEJIOBEKa,

MPSIMOXO’KJICHHUE, BTOPAsi CUTHAJIbHAS
cucrema.

OnpenensiTb CUCTEMaTUYECKOE

IIOJIOKEHHE YeJIOBeKa B OPraHMueCKOMMHUDE.
BEISBIATE 4epThI CXO/CTBA U PA3TUYHUS
YeJI0BEeKa U )KUBOTHBIX.

XapakTepru30BaTh CBUICTEIHCTBA

CXOJICTBA YEJIOBEKA M KHUBOTHBIX
(cpaBHUTENIBHO-MOP(}OJIOTUYECKHE,
AMOpHoIOTUYECKUE, PU3NO0IIOrO-
OMOXHMMHUUYECKHE, ITOBEICHUECKHE).
[IpuBOAMTE IPUMEPHI ATABH3MOB U
PYIUMEHTOB Y YellOBEKa.

OnwuceIBaTh MPU3HAKU YETIOBEKA,
c(opMHpOBABIIUECS B CBA3U

C IPEBECHBIM 00pa30oM KH3HH IPEIKOB U
MPSIMOXOKJICHUEM.

BbIsBISATE IPUYKMHBI 0COOEHHOCTEHCTPOCHHUS
geperna 4eJ0BeKa Mo CPaBHEHHIO C
4eJI0BEKOOOPAa3HBIMHOOE3bsTHAMU.
CpaBHHBATh OPYAUNHHYIO IS TETEHOCTh
YeJI0BeKa U )KUBOTHBIX.

CpaBHMBaTh OCOOCHHOCTH BBICIIEH
HEPBHOM JEATEIbHOCTH YEIOBEKa WKMBOTHBIX

https://myscho

ol.edu.ru/
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5.4 | JABWXKyIIHE CUIIBI JIBrokymue cuibl (haKkTophl) PackpsiBaTh copep:kaHue TEPMUHOB U https://myscho
(dbakTopsI) AHTPOTIOTeHE3a: OMOJIOTHYECKUE, MOHSATUIA: HACIEACTBEHHAs U3MEHYUBOCTD, ol.edu.ru/
aHTpOIIOTreHe3a couunanbHbie. COOTHOIIEHUE €CTEeCTBEHHBII 0TOOpP,0pyauiiHas

OMOJIOTUYECKUX U COLUATTBHBIX JeSITeIbHOCTb, TPYIIIOBOECOTPY/THHUECTBO,
(GakTOpOB B aHTPOIIOTECHE3E. oOIIeHHe, peyb.
JeMoHcTpaL U XapakTepu3oBaTh JIBHKYIIUE CUIIBI
TabauIel U cXeMbl: «JIBIKYIIHE CHITBI aHTPOIIOTeHe3a: OMOJIOTHYECKUE U
AHTPOIIOTEHE3a. collMajbHbIC
O0opynoBanme: MyJIsSKH IIPEIMETOB
MaTepuaIbHOU KyJIbTYPbl IPEIKOB
4eJI0BeKa
5.5 | OcHoBHBIE CTAANH OCHOBHBIE CTaIMM AHTPOIIOTEHE3A. PackpsiBath copepkaHue TEPMUHOB U https://myscho

aHTpOIIOreHe3a

Pannue yenoBexkooOpa3Hbie
00e3bsHBI(TIPOKOHCYJIIBI) U paHHUE
MOHTHJIBI — O0IIHE MTPEAKU
4YeJI0BEKOOOPa3HBIX 00€3bsH 1

Jo/1el. ABCTPaAJIONUTEKH —

JIBYHOTHE IIpEAKH Jiroaei. UenoBek
YMEJIbII, IEPBBIE H3TOTOBIEHUS

opynuii Tpyaa. Yenosek

NPAMOXOIALIMN U TIEPBBIN BBIXOJ JIFOJIEH 32
npenensl Appuku. Yenosek
reiensOoeprckuii — ooLMii mpesok
HEaHJIePTAIbCKOTO YeJI0OBEKA U YeIOBEKa
pa3syMHOro. YenoBek HEaHAEPTAIbCKUM KaK
BU/I JIIOJIEH XOJIOIHOTO KJIUMata. YemoBek
pa3yMHBIN COBPEMEHHOTO THIIA,
JICHHUCOBCKHUH YEJI0BEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenamMu AQpukm.
[TameoreneTrka u naaeoreHOMUKa.
JdeMoHcTpanuu

IMoptpetst: JI. Jluku, A. . Porunckunii,M. M.

MOHATHI: aBCTPAIONUTEK, YeIOBEK YMEIIbIH,
Uenoek npsiMoxoasiui, YenoBek
reiaenpoeprekuii, Yemonek
HEaHIepTAIIbCKUM, KpOMaHbOHEIL,
JIEHUCOBCKH 4elI0BEK, YelnoBeK pa3yMHBIH
COBPEMEHHOTO THUIIA,[TAJIEON€HETUKA.
XapaxkTepru3oBaTh OCHOBHBIE CTaUU
AHTPONOTeHE3A.

BrsBisaTe MPOTPECCUBHBIE YEPTHI,
MIOSIBUBIIHECS Y MPEIKOB YEIOBEKA HA Pa3HbIX
CTaJIUsIX aHTPOTIOTEHE3A.

[TpuBOoANTE IPUMEPHI TPEACTABUTEIICH
OCHOBHBIX CTaJIMi aHTPOIIOTE€HE3a: ONUCHIBATh
WX aHTPOIIOMETPUYECKHUE JIaHHBIE, 00pa3
JKU3HU U opyaus Tpyaa. CpaBHUBATH
MpeICTaBUTENENH OCHOBHBIXCTA U
AHTPOIIOTeHE3a

ol.edu.ru/
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I'epacumos.

TabauIel U CXeMBI: «DBOJTIOLNMOHHOSAPEBO
YEJI0BEKa», «ABCTPAIIONIUTEKY,

«YenoBek yMenbiiy, «HenoBek
MPAMOXOISIININY, «/[eHnCcCoBCKH
yesoBek», «Heanaepranbubiy,

«KpomanboH1bD, «IIpeakn yemoBekay.
OobopynoBanue: MOJIEIu TOpca

IIPEAKOB YEJIOBEKA; MYJISIKU IIPEIMETOB
MaTepUaIbHON KYyJIbTYpPbI IPEIKOBUYEIIOBEKA

5.6

OBOJTIOLN
COBPEMEHHOT
0YeJIOBEKA

DBOIOIMUS COBPEMEHHOT'0 YEJIOBEKA.
EctecTBeHHbII OTOOP B MOMYJISALUAX
4esioBeKa. MyTallMOHHBINM IPOLECC U
noaumopdusm. [lomynsaimonHbIe BOTHBI,
npei¢ reHoB, MUrpaLus 1

«3( ekt ocHOBaTENS» B MOMYJIALUAX
COBPEMEHHOI'0 YEJIOBEKA.
JleMoHCcTpaLun

TaOauIel ¥ cXeMBI: «DTaIbl YBOJIOLNT
YEJI0BEKay

PackpsiBaTh copepkanue TEPMUHOB U
MOHATHUM: MyTallMOHHBIN ITpoLece,
noauMop(du3m, MOMYJISIUOHHBIE BOJIHBI,
npeiid reHoB, MUTpaIys,

«3(dexT ocHOBaTEI.
XapakTepu3oBaTh POJib ECTECTBEHHOI'O
0TOOpa B MOMYJISIIIUSIX COBPEMEHHOTO
YeJI0BEKa.

OrneHuBaTh pOJIb MYTAIIMOHHOTO TIPOIIecca,
MOMYJISIIIHOHHBIX BOJH, Apeiida reHos,
MUTpaIuy, «3¢phexKra OCHOBATENS B
SBOJIIOLUU MOMYJISALUICOBPEMEHHOTO
YyeJoBeKa.

[IpuBOoUTE IPUIMEPHI (HaKTOPOB,
CIOCOOHBIX BBI3BAThH MOMYJISAIIHOHHBIE
BOJIHBI B DBOJIIOLIMM COBPEMEHHOT'O
YyelnoBeKa
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5.7

UYenoBeyeckue packl.
MexaucuuninHapHbie
MCTOAbI AaHTPOIIOJIOTHUHN

Yenoseueckue pacel. [lonsTie o pace.
Bosbne pacel: eBporeonaHas
(eBpasuiickas), aBCTpaJo-HETPOUTHAS
(3xBaTropHalibHAas), MOHTOJIOMAHAS
(a3maTcko-aMepuKaHcKasi). Bpems u myTtu
paccereHus 4enoBeKa 1o mianere. EquacTBo
yesoBeueckux pac.Hayuynas
HECOCTOSITENILHOCTh Pacu3Ma.
[Ipucnoco0aeHHOCTh YeIoBeKa

K Pa3HBIM yCJIOBHSIM OKpYIKaromiei
cpensl. BausHue reorpaduyeckoit
cpensl u aperida reHoB

Ha MOP(OJIOTHIO B (PU3HOTOTHIO
YeJI0BeKa.

MexIucuuIIMHapHble METOIbI B
¢du3nveckoii (ONOIOTHIECKO)
AHTPOIIOJIOTUU. DBOTIOIMOHHAS
AHTPOIIOJIOTUS U AJIEOAHTPOIOTIOT U
YeJIOBEYECKHX MOMYJISAIHHA.
BuocornmansHbIe HCcIeI0BaHUs
IpUpPOJBI yesoBeka. MccnenoBanue
KODBOJFOIMHA OMOJIOTUIECKOTO H
COILIMAIBHOTO B YEJIOBEKE.
JleMoHCcTpaLun

Tabmuiel U cxembl: «Packl yemoBeKay.
IIpakTHyeckast pabora

«M3y4yeHne 9K0JIOTHYeCKUX alanTalui
4eJI0BEKa»

PackpeiBaTh conep:kaHue TEPMUHOB U
NOHATUM: paca, paCOT€HE3, pacusM,
COLIMAJIBHBINA JTAPBUHU3M.
XapakTepu30BaTh MPU3HAKU OOJBIIMXPAC
YEJIOBEKa: €BPOTICONTHOM (€Bpa3uiicKom),
aBCTPAJIO-HErPOUIHOM(3KBATOPHAIILHOI ),

MOHT'OJIOMTHOH (a3MaTCKO-aMEePUKAHCKOM).

BBISBIATE IPUYHUHBI BOSHUKHOBEHUS
genoBeuyeckux pac. [IpuBoauth

IMPUMCPLI aJalITUBHBIXIIPU3HAKOB Yy
NIPEICTaBUTEIICH YEIOBEUYECKUX Pac.
HpI/IBOIII/ITI) CBUACTECIIBCTBA CAUHCTBA
IPOMCXOXKICHHUS YEITOBEUYECKUX pac.
ConocraBiiTh AJalITUBHBIC TUIIBI JHOI[Cﬁ C
PAaCOBBIMU IMPU3HAKAMMU.

Jloka3pIBaTh HAYYHYIO HECOCTOSTEILHOCTh
pacusma

https://myscho

ol.edu.ru/

Hroro yacoB 1o Teme

1
0

Tema «IKoJ10russ — HayKa 0 B3AMMOOTHOIICHUAX OPraHu3MoOB U HAIOPTraHU3MEHHBIX CUCTEM C Oprmammei/i

cpeaoin»
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6.1 | 3apoxacHue u 3aposk/IeHue U Pa3BUTHE KOJIOTUM PackpbiBaTh co/iepKaHie TEPMUHOB U https://myscho
Pa3sBUTHC 3KOJIOIUH B TpyJlax A. FYM6OJ'IBI[T3, K.®. Pyﬂbe,H_A_ MOHSATHH: DKOJIOTHS, AyTIOKOJIOI'us, ol.edu.ru/
Cesepriosa, J. I'ekkens, CUHIKOJIOTHSI, IKOJIOTHSI COOOIIECTB 1
A. Tencin, B.H. Cykauésa. Pasnesnst u 9KOCUCTEM, YKOJIOTHSI BUJIOB U TOIYJISIIUAN.
3a7a4d dK0J0Tuu. CBSI3b DKOJIOTUH XapakTepu30BaTh OCHOBHBIC ITAIIbI
C IPYrUMH HayKamu. JleMOHCTpanun 3apOKJICHUS M PA3BUTHS HKOJIOTHH KaK
[Moprpetsi: A. I'ymMO0IBAT, HayKu.
K. ®. Pynwe, H. A. CeBep1ios, HpuBonuTh IpuMepbI 06BEKTOB
3. lekkensb, A. Tencau, B. H. Cykaués. M3YHCHUA SKOJIOTUH.
Tabmuiel u cxembl: «Pa3aenbnKonorum Ha3pIBaTh 0CHOBHBIE 33/1a4H, CTOAIIIEIIEPE]]
y4EHBIMHU-IKOJIOTaMH.
YcTaHaBIMBaTh B3aMMOCBS3b KOJIOTUU
C IPYTMMH HayKaMu
6.2 | MeToabl KOJIOTHH. Metonaet  skonoruu. IloneBsie PackpbiBaTh comepikaHne TEPMUHOB U https://myscho

3Hayenue
IKOJIOTUYECKUX
3HAHUH U1 YeJIOBEKa

HaOMOIeHUsl. DKCHEPUMEHTHI B
AKOJIOTUU: IPUPOIAHBIE U
naboparopHbie. MoaenupoBaHUEeB
JKOJIOTMU. MOHUTOPUHT
OKPYKarOILEeN Cpe/ibl: JIOKAIbHBIN,
PErHOHANILHBIN U TJI00ATLHBIN.
3HavYeHHE IKOJIOTHUECKUX 3HAHUMN TSI
YyeJIoBeKa. JKOJIOTHYECKOe
MHPOBO33PEHHE KaK OCHOBA CBA3EH
YEJIOBEUECTBA C IIPUPOIOH.
DopMHUpPOBAHUE IKOJIOTMUECKOU
KYJIBTYPBI U 9KOJIOTUYECKON
TPAaMOTHOCTH HACEJIEHUSI.
JdeMoHcTpanuu

Tabauiel U cxeMbl: «MeToabl
9KOJI0rum», «CxeMa MOHUTOPUHTA

OKpykaromiei cpenpl». JlaboparopHas padora

((I/IBy‘-ICHI/IC METOJ0B 3KOJIOTMYCCKUX

HUCCIIETOBAHUN

ITOHSATHII: TTOJIEBLIE HAOIIOIEHUS,
MOHHUTOPHHT OKPYKAIOIIEH CPEIIbl,
MOJICJIMPOBAHUE, SKCIICPUMEHT,
MPOTHO3UPOBAHHE.

XapakTeprus3oBaTh METObI SKOJIOTHH.
[IpuBOINTE IPUMEPHI TOJEBBIX
HaOJIIOIeHUI B DKOJIOTHH.

BrIsiBIsITE 0COOGHHOCTH MOHUTOPUHTA
OKPYKAaroIIeH CpeJibl KaKk MEeToja
DKOJIOTHYECKUX UCCIETOBAHNM.
OO00CHOBBIBATH 3HAUECHHUE

IKCIIEPUMEHTOB B 9KOJIOTHUECKUX
HCCIEI0BAHUIX.

CpaBHUBATH JJa0OPATOPHBIC U TIPUPOTHBIC
IKCITIEPUMEHTHI KaK METOBIIKOJIOTHUSCKUX
HCCIIEOBaHUIA.

O1eHnBaTh 3HAYEHUE

MIPOTHO3UPOBAHUS KaK METO/1a
9KOJIOTHYECKUXHUCCIIETOBAHMM.
O00CHOBBIBATH HEOOXOAUMOCTE

ol.edu.ru/
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JKOJIOTUYECKUX 3HAHUHN
JIJIsl COBPEMEHHOT0 YEJIOBEKa

Hroro yacoB 1o Teme

3

7 Tema «OpranusmMsl u cpea 00U TAHUS
7.1 | DKojoruyecku 1 Okonoruyeckue GakTopsl U PackpsiBath copepkanue TEPMUHOB U https://myscho
eaxTopbl 3aKOHOMEPHOCTH UX AEUCTBHUS. MOHATHUI: SKOJIOTHYECKHH (hakTop, oledu.ru/

Krnaccudukanus 5K0I0ruuecKux
(hakTOpOB: AOMOTHYECKHE,

OuoTuveckue, aHTpornoreHusle. O0mue

3aKOHOMEPHOCTHU JEHCTBHUSA
sKoJIoruuecKux paxTopos. [Ipasuio
muHumyma (K. llnpenrens,

1O. JInbux). TonepaHTHOCTb.
DOBpPUOMOHTHBIC U CTCHOOWOHTHBIE
OpraHU3MBl.

JdeMoHcTpanun

Talnuiibl U cxeMbl: « DKOJIOTHYECKHE
(bakTopb».

O0opynoBanue: repdapuu 1
KOJUIEKIIUU PACTEHUHN U KUBOTHBIX,
MPUCTIOCOOJIEHHBIX K BIUSHUIO
Pa3IMYHbIX IKOJIOTUYECKUX
¢dakTopoB

OMOJIOTUYECKHIA OTITUMYM,
OTPAaHUYUBAIOIINKA (TUMUATHPYFOIITHH)
(bakrop.

KnaccudummpoBars sKonornueckme
(aKTOpPBI IO pa3HBIM OCHOBAHHSIM.
XapakTepu3oBarh 0011e
3aKOHOMEPHOCTH JCHCTBUS
9KOJIOTMYECKUX (PAaKTOPOB.
OO0O0CHOBBIBATH JICHCTBUE 3aKOHA ONITUMYMa
3aKOHA OTPAHUYHMBAIONIETO(PAKTOPA.
[TpuBOIUTE PUMEPHI: HILTIOCTPHPYIOLIHE
JieiicTBUE MTPaBUIAMHHAMYMa,
OTPaHUYHBAIOLIETO

¢akTopa, 3BpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AoOnornueckue
daktopsl. CBeT Kak
SKOJIOTUYCCKUM

dbaxTop

Abuotnueckue akropsl. CBET Kak
sKosoruueckuit pakrop. Jericteue
pa3sHbIX yY4aCTKOB COJIHEYHOT'O CIIEKTpaHa
OpraHu3Mbl. DKOJOTHYECKUE TPYTITHI
pacTeHuil U KUBOTHBIX

10 OTHOLICHHUIO K cBeTy. CUTHAIbHASIPOIIh
ceera. POTONEPUOAN3M.
JdemoHcTpaunu

Tabauie! U cxeMbl: «CBETOBOM CHEKTPY,
«DKOJIOTUYECKHUE IPYTIIIBI

JKUBOTHBIX [IO OTHOLIEHHUIO K CBETY).
O0opynoBanme: repbapuu
CBETOJFOOUBBIX, TEHETIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHHUIA;
CBETOJIIOOUBBIE, TEHEIOOUBHIE U
TEHEBBIHOCIMBbIE KOMHATHbIE PACTEHHUS.
JlaGopaTropnas paGora

«BrIgBrEHNE NpUCTIOCOOIEHN
OPraHU3MOB K BIMSIHUIO CBETa»

PackpeiBaTh cojepkaHuE TEPMHHOB U
MOHATHUI: CBET, (POTONEPUOIU3M.
XapakTepu3oBaTh JICHCTBHE CBETa Kak
9KOJIOTHYECKOTO (hakTopa.

CpaBHuBaTh  JA€WCTBHE  pa3HBIX
Y4acTKOB COJIHEYHOI'O CIIEKTpa Ha
OpTaHHU3MBI.

BbISBIATE OCOOEHHOCTH CTPOCHUS
YKU3HEJCATCIIbHOCTH PACTCHHUI Pa3HbIX
OKOJIOTMYCCKHUX I'PYIIT IO OTHOIICHUIO K
cBeTy (CBETOJIIOOMBBIC, TEHETIOOUBBIE,
TEHEBBIHOCIIMBBIC).

[IpuBOINUTE MPUMEPHI PACTCHHI PA3HBIX
9KOJIOTUYECKUX TPYII MO OTHOIICHUIO K
CBETY.

BbIsIBIISITE OCOOEHHOCTH CTPOEHUS U
KUBHCACATCIbHOCTH )KUBOTHBIX Pa3HbIX
9KOJIOTHUECKUX TPYII M0 OTHOIICHHUIO K
CBETY (IHEBHbBIE, CYMEPEUHbIE, HOUHBIE).
[TpuBOIUTE MPUMEPHI JKUBOTHBIX

PAa3HBIX 3KOJIOTHYCCKUX I'PYIIIT 110
OTHOIICHUIO K CBETY.

OO60cHOBBIBAaTh 3HaUEHUE POTOMEPUOAN3MA B
JKU3HH OPTraHrU3MOBU JJIA IMIPAKTUKH
CEBCKOTO

X039UCTBA

https://myscho

ol.edu.ru/

114



https://myschool.edu.ru/
https://myschool.edu.ru/

7.3

AOGuotnuecku
eaKTopHI.
Temneparypa kak
3KOJIOTUYECKHU I

bakTop

TemnepaTtypa Kak 3KOJOTHYeCKUI
daxrop. JlelicTBUE TeMIepaTypsl

Ha opranu3mbl. [[oMKUI0TEpMHBIE U
TOMOKMOTEPMHBIE OPTraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBlI.

JdemoHcTpauuu

Tabauie! ¥ cxembl: « TerIoOKpoBHBIE
JKUBOTHBIEY, «XO0JIOAHOKPOBHbBIE
JKUBOTHBIEY. OOopynoBaHue:
repOapuu UKOJIEKIUN
TEMI0II00OUBBIX,

3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHuii; yyyesna NTUL U 3Bepe.
JlabopaTopnasi padora
«BpIsBIEHNE PUCTIOCOOIEHUI OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbI»

PackpsbiBaTh cozepkaHne TEpPMUHOB U
MOHSTUI: TeMIEpaTypa,

HOMKWIOTEPMHBIE (XOJI0JHOKPOBHBIE),
roMoiioTepMHbIe (TETJIOKPOBHBIE) OPraHU3MBI,
aHabuo3, IBPUTEPMHBIE OPTaHU3MBI,
CTEHOTEPMHbIE OPTaHU3MbI, TEPMOPET YIS
XapaxkTepu3oBaTh JICUCTBUE

TEMIEPATYPbl HA OPraHU3MBI.

BrIsBISITE 0COOEHHOCTH CTPOSHUS U
KU3HEJEATEIIbHOCTH HOMKWIOTEPMHBIX
(XOJIOAHOKPOBHBIX) M TOMOMOTEPMHBIX
(TETUIOKPOBHBIX ) dKHBOTHBIX.

[IpuBOIUTE IPUMEPBI TOMKHUIIOTEPMHBIX
(X0JIOAHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETUIOKPOBHBIX ) dKUBOTHBIX.

BrIsBISITE 0COOCHHOCTH CTPOCHUS U
KU3HEAEITEIHbHOCTH TEIUIOIIOOMBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYHUBBIX

pacTeHUN.

[IpuBOIUTE IPUMEPHI TETII0IIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYHBBIX
pacTeHui.

[IpuBoUTE MpUMEPHI 3BPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.

https://myscho

ol.edu.ru/
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7.4 | AGuoruueckue BI1a)KHOCTB KaK DKOJIOTUYECKUNA PackpbiBaTh conepkaHue TEPMUHOB U https://myscho
daxropsl. BnaxuoCTh daxrop. IIprcrnocobaenus pacTeHuiiK MOHATHIA: BIIXKHOCTD, TUAPOUTHI, ol.edu.ru
KaK DKOJIOTMYECKUN MOJICpKaHUI0 BOJHOTO OaaHca. rurpo@uTel, ME30OMUTHI, KCEPOPHUTHI,
¢baxTo Knaccugukarus pacTeHHNATIO KMBOTHBIC: BOAHBIC, IIOJTyBOJAHBIC,

OTHOIIICHUIO K BOJIE. Ha3CMHBIC.
TpHCIIOCO6IEHHS FKHBOTHBIX XapakTepru30BaTh JICHCTBUE BIAKHOCTUKAK
K H3MEHEHHUIO BOJHOTO PEXKUMA. 9KOJIOTHYECKOro (akTopa.
JemoncTpanun BbIsSBIISATE 0COOCHHOCTH CTPOCHUS U
Tabunus!l ¥ cxeMbl: «PU3HOIOrNYECKUE KUSHENCATCIPHOCTH  PACTCHHM  PasHBIX
ANAIITALIN FKUBOTHBIX) 9KOJIOTUYECKUX TPYII [0 OTHOIICHHUIO K
O0opynoBanme: repbapuu pacTeHHUIA, BOZC. .
OTHOCAIIEXCA K THIPOBITAM, [TpuBOAKMTH MPUMEPHI PACTEHUI Pa3HBIX
KCEPOMETAM, ME3OMHTAM, KOMHATHBIE 9KOJIOTUYECKUX TPYII MO OTHOIICHUIO K
pacTeHusl TaHHBIX TPYIIIL. BOZC.
JlaGopaToprasi paGoTa BBIABIATE aHATOMHUYECKUE U
«AHATOMHUYECKHE OCOOCHHOCTH PaCTCHHI ¢usnonoruueckue npucnocodeHua
M3 PAZHBIX MECT OGHTAHHD J)KUBOTHBIX K U3MEHEHUIO BOJHOIO

pexuMma.

[TpuBOAMTH PUMEPHI BOTHBIX,

TIOJTYBO/IHBIX M HA3E€MHBIX )KUBOTHBIX

7.5 | Cpenpl obuTanus Cpeibl 0OUTaHKs OPraHU3MOB: BOJHAS, PackpbIBaTh CojiepKaHue TEPMUHA https://myschool.e

OpraHu3MoB

HA3eMHO-BO3/1yIlIHAsl, TIOUYBEHHAas, TITyOuHHAas
MIOJINIOYBEHHAsS, BHYTPHOPTaHU3MEHHas!.
DU3NKO- XUMUUIECKHE OCOOCHHOCTH Cpejl
oOuTanus opranu3mos. [Ipucnocobnenus
OpPraHU3MOB K KM3HHMB Pa3HBIX Cpeax.
JdeMoHcTpanuu

Tabaune! u cxembl: «Cpespl 0OUTaHus
OpPIraHU3MOBY.

O6opynoBaHue: KOJJIEKIINU

«cpena oOuTaHusm.

XapakTepu30BaTh OCOOEHHOCTH
BOJHOM, HA3€MHO-BO3YyIIIHOM,
MMOYBEHHOM, MNTyOMHHO MOATIOYBEHHON
WBHYTPUOPTaHU3MEHHOM Cpes
obutanus. CpaBHUBATh (PU3HMKO-
XMMHYECKHEYCIIOBUS Pa3HBIX CPEJL
oOuTaHusl.

BbIsIBISATE 4epThI IPUCIIOCOOJIEHHOCTH

du.ru/
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’KUBOTHBIX, OOUTAIONINX B pa3HbIXCpeaax

OpPraHU3MOB K OOMTaHHIO B BOJHOM,
HAa3€MHO-BO3/yIIIHOM, IOYBEHHOM,
BHYTPUOPTaHU3MEHHOW Cpe/laX OOUTaHHUS.
[IpuBOIUTE MpUMEPHI OPTaHU3MOB,
OOHUTAIOIIUX B pa3HBIX Cpeaax

7.6 | buomornuecku buonornueckue putmel. BHemnue n PackpbiBaTh coiepkaHme TOHSITHS https://myschool.e
CPpUTMBI BHYTPCHHUC PUTMBI. CyTO‘-IHBIe n «OHOJIOTHYECKUE PUTMBDY». du.ru[
FOAMYHBIC PUTMBI. XapakTepu30BaTh OCOOCHHOCTH
[Tpucnoco0aeHHOCTh OPTaHU3MOB K BHEIIIHUX, BHYTPEHHHUX, CyTOYHBIX U
CE30HHBIM U3MEHEHHUAM YCIIOBUY JKU3HH. TOAMYHBIX OHOJOTHYECKUX PUTMOB.
JlemoHcTpauuu [IpuBoaAUTE IPUMEPHI IPOSIBICHUS
Tabuuipl v cxembl: «bronornueckue OHMOJIOTUYECKUX PUTMOB y Pa3HbIX
PUTMBD. OpraHu3MOB.
Oo6opynoBanue: repoapru U KOJUIEKIIUH BoisBnsIT  4epThl  NMPUCHOCOOIEHHOCTH
pPacTeHUH U )KUBOTHBIX,00J1aIAI0IINX YEPTAMH OPraHu3MOB K CE30HHBIM  H3MEHEHHAM
HpHCHOSO6HeHHOCTH K CE30HHBIM N3MEHEHMAM | yer10BHii HKU3HH.
yCIIOBHH KU3HH OnuchIBaTh CE30HHBIE SBJICHUS B KU3HU
OpPraHu3MOB, pPAaCIpPOCTPAaHEHHBIX B CBOEU
MECTHOCTH
7.7 | XKusuenusle popmbl JXXusHeHHbIE (POPMBI OPraHU3MOB. PackphbIBaTh COAEPIKAHUE TIOHSTHS https://myschool.e

OpraHu3MOB

[TonsiTue o xu3HeHHOU (popme.
Kuznennslie popmbl pacTeHHI:

JIEPEeBbsI, KYCTAPHUKH, KYCTAPHUIKH,
MHOTOJIETHUE TPABbI, OJTHOJIETHHE TPABBHI.
JKvzuennsie popMBI JKHBOTHBIX:
TUAPOOUOHTHI, TeOOUOHTHI, aYPOOUOHTHI.
OcoOeHHOCTH CTpOEHUS HOOpa3a KU3HU.

JleMoHCcTpaLun
Tabmuiel U cxembl:  «Ku3HEeHHBIE
dbopmbl  pacteHmity, «Ku3HeHHbie

(OpPMBI JKUBOTHBIX).
Oo0opynoBanme: repbapuu u
KOJUIEKIIMH PACTEHUH U JKMUBOTHBIXPA3JIMYHBIX

«OKU3HEHHAas (hopMa OPraHu3May.
BbIsBIATE 0COOEHHOCTH CTPOCHUS U
KU3HEJEATEIIBHOCTH PACTEHUH Pa3HbIX
KU3HEHHBIX (POpM.

[IpuBOIUTE MpUMEPBI PACTEHUI Pa3HBIX
AKHU3HEHHBIX (POPM.

BbIsiBISITE 0COOEHHOCTH CTPOEHUS U
KU3HEESITEIIBHOCTH )KUBOTHBIX Pa3HBIX
AKHU3HEHHBIX (OPM.

[IpuBOIUTE MpHUMEPHI ) KUBOTHBIXPA3HBIX
AKHU3HEHHBIX POpM

du.ru/
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KU3HEHHBIX opM

7.8 | buornueckue haKToOphl 2 buotnueckue akropsl. Buabt PackpsiBaTh conep;xaHue TEPMUHOB U https://myschool
OMOTHYECKMX B3aUMOJICHCTBUI: HOHATHI: KOHKYPEHLIUS, XUITHUYECTBO, .edu.ru/
KOHKYPEHIINS, XUITHUYECTBO, CHMOMO3H €To Mapa3uTu3M, MyTYaIu3M,
dopmsbl. [Tapasutusm, KOMMEHCAJIU3M, HeTpopHruecKue
KooIlepauus, MyTyaJliu3m, B3aUMOJICHCTBHS.

KOMMeEHCANu3M (KBapTHPAHTCTBO, XapakTepu30BaTh BUJIbl OMOTHYECKUX
HaxyieOHnuecTBo). Herpopuyeckue B3aHMO/ICHCTBH.
B3auMoJielicTBu (Tonudeckue, Gopuueckue, | OOBACHATH CYIIHOCTH KOHKYPCHIHH,
(dabpuueckue). 3HAYCHUESOMOTHIECKUX XUIIHUYCCTBA, MapasuTU3Ma, MyTyaJli3ma,
B3aUMOJICVCTBUM JI CYILIECTBOBAHUS KOMMCHCAJIN3Ma.
OpraHU3MOB B cpesie obuTanus. [IpumImn HpuBoauTe IpEMEpE! OPraHU3MOB,
KOHKYPEHTHOI'O HCKJIFOYECHMUS. YHaCTBYIOIIMX B OHOTHYCCKUX
JleMOHCTpPAIHH B3aUMO/JICHCTBUSAX Pa3HBIX TUIIOB.
Talnuiibl U cxeMbl: « DKocHcTEMa OuenuBaTs 3Ha4CHHE OHOTHIECKHX
HIMPOKOJHCTBEHHOTO JTecay, B3aUMO/JICHCTBUH /7151 CYLIIECTBOBAHMS
«KOCHCTEM XBOFHOTO 116Ca», OpTaHu3MOB B cpejie obutanusi. OOOCHOBBIBATH
JeiicTBUE MPUHIUTIAKOHKYPEHTHOTO

«enu nutaHusy», «XUIHUYECTBOY, HCKITIOUCHIS
«ITapasutuzm», « KoHKypeHIHs»,
«Cumbnosy, «KoMmeHncamusm.
Oo0opynoBaHme: KOJUIEKIUN
KUBOTHBIX, YUaCTBYIOLIHX
B Pa3JIMYHBIX OMOTHYECKUX
B3aUMOJICHCTBUSAX

HToro yacoB no teme 9

8

Tema «IKoj10rvst BUI0OB ¥ MONMYJISIIHID)
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8.1

DKOJIOTUYECKHE
XapaKTEPUCTUK
UTTIOMYJISIIHH

DKOJIOTUYECKUE XaPAKTEPUCTUKHU
nomyJsiud. [Tonmymsiiust kak Ouosorndeckas
cucreMa. Posib HEOJTHOPOTHOCTH CPEIbI,
¢buznuecKux6aprepoB U 0COOCHHOCTEH
OuoNorUY BUIOB B (DOPMUPOBAHUH
IIPOCTPAHCTBEHHOU CTPYKTYPBI IOMYJISALUN.
OCHOBHBIE TTOKA3aTeIU MOMYJIAIHNH:
YUCJIEHHOCTD, TNIOTHOCTh,BO3pacTHas U
MOJIOBAsI CTPYKTYPA, POKIAEMOCTh, IPUPOCT,
TEMII pOCTa, CMEPTHOCTh, MUTPALIMSL.
JdeMoHcTpannmn

Tabuuibl 1 cXeMbl: « DKOJIOTHYECKUE
XapaKTEPUCTUKU MOMYJIALIUHY,

«IIpocTpaHcTBEHHas CTPYKTYypa NOIYJIALANY,
«Bo3pacTHble nupamMuabl
TONYJIALIN

PackpbiBaTh coliepxaHue MOHATHS
TIOTTYJISLIUSD).

OneHuBaTh 3HaYEHNUE HEOJHOPOAHOCTH
cpenbl, puznueckux 6apbepoB u
0co0eHHOCTEH OMOJI0rUK BUI0B

B (hopMUpOBaHNH POCTPAHCTBEHHOM
CTPYKTYPbI MOMYJISILUHA.

[IpuBOaUTE IPUMEPHI NOMYJIALUN PA3HBIX
BUJIOB PACTEHUH U )KUBOTHBIX.
XapakTepu30BaTh OCHOBHbBIE
9KOJIOTUYECKHUE [TOKa3aTeNN
HOIYJISILIMK: YUCTIEHHOCTb, IIJIOTHOCTb,
BO3pacTHas U I0JI0Basi CTPYKTYpa,
POXKIaeEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALUS.

https://myschool.e

du.ru/
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8.2 | Dkonorumyecka DKOJIOTUYECKasi CTPYKTYpa MOMYJIAIINH. PackpsiBath coziep:kaHie TEPMUHOB U https://myscho
ACTPYKTypa OrneHka 4YMCIEHHOCTH MOIYJIALUH. MOHATUM: TUHAMMKA TIOIYJIALINH, ol.edu.ru/
HOIYJISILIUH. JluHamuKa NOmyJIsuK U €€ PeryJisiusl. OMOTHYECKUI OTEHIIUAN TTOMYJISIHH,

JluHamuka nonyJsuu buoTtnyeckuii moTeHnaI MOMyJISIIH. KpPHUBBIEC BBDKHBAaHUSA, (aKTOPBI CMEPTHOCTH,
U e€ perysnus MopenupoBaHue JUHAMUKY IOITYJISALUU. €MKOCTb CpEJIbL.
KpuBsble pocra uncieHHOCTH OOBACHATH 3aKOHOMEPHOCTH
nomyssiuuu. Kpussie pasMenieHus ocooeil momyasunHa
BbDKHMBAHUS. Perysanus 4ncieHHOCTH 3aHMMAEMOM TEPPUTOPHUH.
MOMYJISIHHI: poiib (haKTOPOB, OuenuBaTh OMOTHUECKUN OTEHLIHA
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTH. HOIYJISIIUM Pa3HbIX OPraHU3MOB.
Dkouornueckue crparerunBuios (- u K- AHanu3upoBaTh KPUBBIE pOCTa
CTpaTeruu). YHUCJIEHHOCTH TOMYJISILIUY U KPUBbIE
JdemoHcTpauuu BEDKHUBAHUSL.
Tabmunel  u  cxeMbl: «CKOpOCTh O60CHOBBIBATh TPUYUHBI C/IEPKUBAHUS
3acejeHHs]  MOBEPXHOCTU  3eMIIU OMOTHUYECKOTO0 MMOTEHIIMAJIA POCTa U IPUUUHBI
Pa3IMYHBIMH OpPraHU3MaMU») BCIIBILLIEK POXKIAEMOCTH
y OTAENBHBIX Opranu3mMoB. [lepeuncnsrs
(hakTOpbI CMEPTHOCTH,PETYIIUPYIOLINE
YHUCIIEHHOCTD MOMYJISLUI paCTeHUN U
KUBOTHBIX.
OnuceIBaTh IKOJIOTUYECKUE CTPATETUN
BUJIOB
83 DKoJIOTUYECKAs HAUIIIA TTousTue 00 KOJIOTMYECKON HUILIE BUA. PaCKpBIBaTB COACPIKAHUEC TEPMUHOB 1 httDS://mVSChO

BHJA

Mectooburanue. MHOroMepHasMOIeIb

skonorndeckoit HumM Jx. M. XatunHcoHa.

Pasmepsl

3Kojorudeckoi Huiu. IloTeHInaipHasIn
peanu30BaHHAs HUILH.

Bun xak cucrema nonyssiiuid. Apeassl
BHUJI0B. BHIbI U UX KU3HEHHBIE CTPATETUU.
OKOJIOTHYECKHUE

SKBUBAJICHTEHL.

3aKOHOMEPHOCTH MOBEJAEHUS U MUTpaIUil

MOHITUM: SKOJOrnYecKas HHUIIa, BU/I,
apeal, UHBa3us. XapaKTepu30BaTh
MHOT'OMEPHYIOMOJENb IKOJIOTHUECKON
wum J[x. Y. XaTunHcoHa.

[IpuBoaAUTE MpUMEPHI IKOJTOTHUECKUXHUIILI
Pa3HbIX BUAOB PACTEHUHN U

JKMBOTHBIX.

BEISBIISATE OTIIMYME YKOJIOTMYSCKON HUIITH
BHJIa OT ero MecrooOuTanus. I'papuuecku
n300pakaTh MHOTOMEPHYIO MOJIETh
SKOJIOTUYECKOMHUIIM ISl PA3HBIX BUJIOB.

ol.edu.ru/
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’KUBOTHBIX. buonornyeckuennBazuu
YyKEPOJIHBIX BUJIOB.

JeMoHcTpaLuu

IMoptper: k. WM. XaruyuHCOH.
Tabmunel M cxeMbl:  «Mojenb
AKOJIOTUYECKOU HUIITU

Hx. U. Xaruuncona». O0opynoBanme:
repOapuu pacTeHU ;KOJIJICKIIUH KUBOTHBIX.

JlabopaTopHas pabdora
«IIpucrocoOieHus CEeMSIH paCTEHUIK
pacceneHuio

BpIABIATE IPUYMHBI pa3Inuni

B pazMepax IKOJOTMYECKOW HUIIIU

Yy Pa3HbIX BUJOB PACTCHUM U KUBOTHBIX.
AHanu3upoBarh NPUYMHBI U TOCIEICTBUS
CMEHBI DKOJIOTUYECKON HUILIU

HTtoro 4yacos 1o Teme 9
9 Tema «IK0JIOTHSA COOOIIECTB. DKOJOTHUECKHE CHCTEMbI»
9.1 | CoobmiectBo 1 CoobmecTBa opranu3MoB. bruonenos nero PackpebiBaTh conepkaHne TEPMUHOB U

OPTaHU3MOB
—OUOLIEHO3

cTpykTypa. CBsI3u MEXly OpraHu3MaMH B
ouoLeHo3se.

JleMoHCcTpaLun

Talnuubl u cxembl: «CTpyKTypa

IOHATHH: OMOLIEHO3, OMOTOII.
XapakTepru3oBaTh OMOIIEHO3 U €r0
CTPYKTYpBI: BUIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUIECKYIO.

OnoIeH03ay, « DKOCUCTEMAa
ITUPOKOJIMCTBEHHOTO JIECAY,

«IKocucTeMa XBOMHOTO Jecay

[lepeuncnaTs U TPUBOAUTH IPUMEPHI
CBSI3€M MEXIy OpraHU3MamMu
B OHOIIeHO3e
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9.2

DKocucremMa

OKxocucremMa Kak OTKpbITasi cucTeMa
(A.JLx. Tercnn). DyHKIIMOHATLHBICOIOKH
OpPraHU3MOB B 3KOCHUCTEME: IPOAYLIEHTHI,
KOHCYMEHTHI, peyleHTsl. Tpodudeckue
ypoBHH. Tpoduueckue nenu u CeTu.
AbGuoTHuecKue OJIOKU SKOCHCTEM.
ITouBBI ¥ UIIBI B 3KOCUCTEMAX.
KpyroBopot BeliecTB U NOTOK 3HEPTUNB
IKOCUCTEME.

Hemoncrpanumn [loprpetsl: B.

H. Cykaués,A. JIx. Tencnu.

Tabauie! ¥ cxembl: « DyHKIIMOHATIbHBIE
IpyNIbl OPTaHU3MOB B 3KOCUCTEMEY,
«KpyroBopor BeIecTB B 3KOCUCTEMED,
«llenn nutanus (macToOUIIHAS,
JETPUTHAS)».

Oo6opynoBanue: repoapuu pacTCHUI;
KOJUIEKIIMA HACEKOMBIX; Uy4esa NTULl U
3Bepen

PackpeiBaTh cojep)kaHue TEPMHUHOB
MOHATHI: SKOCUCTEMA, IPOAYLIEHTHI,

KOHCYMEHTBI,  PEeIyleHThl, Tpoduueckue
YpOBHH, Tpoduueckue (MHUIIEBbIC) IENH U

CETH.
Ha3piBaTh CTpyKTypHBIE KOMIOHEHTBI
9KOCUCTEMBI.

XapakTepu3oBaTh PYHKLIUHU U
IPUBOJUTH IPUMEPHI OPIraHU3MOB

B 9KOCHCTEME Ha OCHOBE UMEIOLIUXCS
3HaHUN O pacTeHHUsX, Ipudax,
OaKTepHsIX U )KUBOTHBIX. ONUCHIBATH
KpPYTrOBOPOT BEIIECTB UTIOTOK YHEPTHHU B
9KOCHCTEME.

OOBACHATH POJIb OPraHU3MOB

B OMOJIOTUYECKOM KPYTrOBOPOTE
BEIIECTB U IOTOKE SHEPTHUHU.
[IpuBONTE IPUMEPHI OPraHU3MOB,
3aHMMAIOIINX Pa3HbIE YPOBHU
TpOoUUECKUX MUPAMULL.

CocTaBisTh CXEMBI IEPEeHOCa BElIeCTBaK
SHEPruM B 3KocucTeMax (1enu
nutanus). CpaBHUBATh NACTOMIIHBIC U
JNETPUTHBIE

LeNH MUTaHUs

nu
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0.3 | DKojoruyecku OCHOBHBIE MTOKAa3aTEIN SKOCUCTEMBI. PackpsiBath copepkaHnue TEPMUHOB U https://myscho
enMpaMu/Ibl buomacca u npogykuus. MOHATHM: TpoyKIus, Onomacca, ol.edu.ru/
DKOJOTrnYecKue MUpaMuIbl YUCed, DKOJIOTHYECKAS IIUPAMHK/IA.
0MOMACChI ¥ SHEPTHUH. XapakTepu3oBaTh IIpaBuia
JemoHcTpauuu JKOJIOTUYECKUX TUPAMU/T YHACET,
Tabmuubl W cxembl:  «DKOJOTHYECKAs GHOMACCHI H YHEPIHUNL.
nupaMma  4ucem»,  «OKOJIOorudeckas OGbSICHSTH IPUYHHBL PA3IHINIAB
nupamMusa OHoMacce, MPOTYKTUBHOCTH Y Pa3HBIX
«DKOJIOTHUYECKas MUPaMUIa YHEPTUN KOCHCTEM.
[lpuBoauTh  TPUMEPHl  MPAKTHYECKOTO
OPUMEHEHUS  TMPaBUI  DKOJIOTHYECKUX
IUpaMU/I.
CpaBHuBaTh OMOMACCy U MPOIYKIHUIO
9KOCHCTEM CyIIM U MHUpOBOro OKeaHa
9.4 | U3meHenus Jlunamuxa sxocucmenm. PackpriBath cojiep:kaHne TEPMUHOB U https://myscho
cooO1iecTB Kamacmpoghuueckue nepecmpotiku. HOHSTHN: CYKIECCHSI, KIMMAaKCHOE ol.edu.ru/
—CYKIECCUH (Dﬂykmyauuu‘ HaHpaBJ'ICHHI)IG Cco00I1IECTBO, CYKHGCCHOHHBIfI pan.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. IlepBudHbie 1 BTOpUUHBIE
CYKIICCCHU U UX IIPUYNHBI.
AHTpONOreHHbIE BO3/IeHCTBUSIHA
cykieccun. KnumakcHoe

coobuiectBo. buopaznoobpazue u

MOJTHOTAa KPyTrOBOPOTA BEIIECTB — OCHOBA
YCTOWYMBOCTH cOo00TIEeCTB. JleMoHcTpannu
Tabaune! u cxeMbl: «O6pa3oBaHue
Oonotay, «[lepBuuHas cykmeccus»,

«BoccTaHoBIIeHHE JIeca ITOCIe ToXxKapa»

XapakTepu3oBaTh CyKIIECCUU: TEPBUYHBIE U
BTOPHUYHBIE, IPUBOJUTHUX IPUMEPHI U
Ha3bIBaTh MPUYHHBI CMEHBI COOOIIECTB.
CpaBHMBaATh BPEMEHHBIE U KOPEHHbIE
OMOreoleH03bl Ha KOHKPETHBIX MTPUMeEpPax
CBOEH MECTHOCTH.

MonennpoBaTh pe3yJIbTaThl IPOIECCa CMEHBI
OHMOTeOIIeHO30B M0/ BIUSHUEMAHTPOIIOTEHHOTO
(dhaxTopa
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9.5 | Ilpupoanst [Ipupoausie 3xocucTeMbl. Ikocucmemst 03ép | PackpbiBaTh cojiepkaHle TEPMUHOB U https://myschool.
e U pex. IxocucmemviMopeli U OKeaHos. MOHATUH: (PUTOIUIAHKTOH, 300TJIAHKTOH, edu.ru/
9KOCHCTEM Dkocucmemvl myHOp,iecos, cmenetl, SAPYCHOCTb.
bI NYCMbIHY. XapakTepu30BaTh IPUPOAHBIEIKOCUCTEMBI, UX

JleMOHCTPALMH OCHOBHBIE KOMIIOHEHTHI (Ha IpuMepe 03epa,
TaGIHIIBI U CXeMBI: « IKOCHCTEMA XBOIHOTO H IIUPOKOJIMCTBEHHOTO JIECa).
IIHPOKOIMCTBEHHOTO JIECa, OOBACHATH MPUYUHBI PA3THYHON OMOMACCHI
«IKocucTeMa XBOMHOTO JIecay, HIPOAYIICHTOB H KOHCYMCHTOB B IPHPOTHBIX
«DKOCHCTEMA 03ePay. IKOCHCTEMAX.
OGopy10BaHue: AKBAPUYM KaK MOICIIb CocTaBisTh NACTOUIIHBIC U IETPUTHBICIICTIN
KOCHCTEMEL NUTaHUS TPUPOTHBIX IKocucTeM. [IpuBoauTh
IKeKypeust «IKCKypCHsl B TUITHYHBIN IIPUMEPBI OPraHU3MOB, BXOJAIIHX B COCTaB
GuoreoueHos (B 1yOpaBy, 6epe3HsK, elbHuk, | PUTOMIAHKTOHA, 300MIAHKTOHA, OeHTOCA.
HA CYXONOJIbHBIH WIH IOHMEHHBIH JIyT, O060CHOBBIBATH POJIb IPYCHOCTUB KU3HU
03epo, 6ONOTO)» Ha3€MHBIX YKOCHUCTEM.
CpaBHHBaTh OMOMACCY M TPOAYKLIUIO BOTHBIX U
Ha3eMHBIX YKOCHCTEM

9.6 | AHTpONOreHHbIE AHTpPOIIOT€HHBIE IKOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U https://myschool.e
KOCHCTEMBI Arposkocucrema. ArpoueHos. Paznuuuns HOHSATHI: arpO’KOCUCTEMA, arpOLIEHO3, du.ru/
(arpodKocHcTeMbI) MEX/y aHTPOTIOT€HHBIMHU M TIPUPOTHBIMHU MOHOKYJIbTYpa. XapaKkTepru30BaTh OCHOBHBIE

HKOCHCTEMaMHU.
JleMoHCcTpaLun

Talnuiibl U cXeMbl: « ATPOLIEHO3Y,
«KpyroBopoT BEIIECTB U MOTOK
SHEPrUH B arpoIEHO3e».

O0opynoBanme: repdapun
KYJbTYPHBIX U TUKOPACTYIINX
pacTeHui.

IKeKypeust «IKCKYpCHs

B arpodKOCUCTEMY (Ha MOJIE UIIUB
TEIUIMYHOE XO351CTBO)»

KOMITOHEHTBI arposKocucTteMsl. [IpuBoanthb
npuMepsl arposkocucteM. CocTaBiIATh LENH
MUTaHUs arporeHo3a.0O60CHOBbIBATh
MIPUYMHBI HU3KOH yCTOWYUBOCTH
arpodKOCUCTEM.

CpaBHUBaTbh arpo’KOCUCTEMBI U

MIPUPOJHBIE SKOCUCTEMBI.

XapakTepru30BaTh pPoJIb YEIOBEKA

B COXpaHEHUH YCTONYMBOCTHATPOIKOCUCTEM
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9.7

YpOO3KOCUCTEMEL.
OKOMOHUTOPHUHT

YpOosKOCUCTEMEI. OcHoBHBIE
KOMITOHEHTBI ypOO3KOCHUCTEM.
I'opoxckas dopa u dayHa.
CuHaHTpOIM3aIuUs TOPOACKOH (hayHBI.
buonoruueckoe u X035UCTBEHHOE 3HAYCHHE
arpodKOCHCTEM B YPOOIKOCHUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJIEUCTBUI

OpPraHU3MOB B 9KOCHUCTEMaX.

Ponb xackaonozo s¢ghghexma u 6udos-
20Uhuramopos (Knouesvlx 6udos) 6
@yukyuonuposanuu sxocucmem. Ilepenoc
SHEPTUH U BEUIECTB MEXKITYCMEKHBIMU
HKOCHCTEMaMHU.

Y CTONYMBOCTh OPTaHU3MOB, OMYJISILNANA U
HKOCHCTEM B YCIOBHUSIXECTECTBEHHBIX U
AHTPOIOT€HHBIX BO3JICHCTBUM.
Mexanuzmsi 6030eticmaus 3a2psa3HeHull
PA3HLIX MUNOG HA CYOOP2AHUZMEHHOM,
OpP2aHU3MEHHOM, NONYIAYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBbL
9KONIO2UHECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 B030€LCNEUSL.
MeTo0510THs MOHUTOPHUHTA €CTECTBEHHBIX U
AHTPOTIOTEHHBIXIKOCUCTEM.
JdeMoHcTpanuu

Tabauie! u cxembl: «IIpumepsl
ypOoskocucTem.

IIpakTuyeckast pabora

«M3yuenne u onucaHneypooIKOCUCTEMBI.
JlabopaTopHas padora

«M3ydenne pazHO0Opa3usi MEIKUX
IMOYBCHHBIX YWICHUCTOHOI'UX B PA3HBIX
HKOCUCTEMAX)

PackpebiBaTh conep:kaHne TEPMUHOB U
MOHATHUM: ypOo3KOocucTema,
CHUHAHTpOMU3AIMs, ropoJickas (iopa,
ropozckas (hayHa, 5SKOMOHUTOPHHT.
XapakTepru30BaTh OCHOBHbBIE
KOMIIOHEHTHI yPOOIKOCUCTEM.
OnuceiBaTh OMOJIOTUYECKOE U
XO3SIICTBEHHOE 3HAUYCHUE
ypOOsKOCHCTEM.

[IpuBOIUTH MPUMEPHI U OLIEHUBATH
COCTOsIHUE YPOOIKOCHCTEM CBOEH
MECTHOCTH.

BrisiBisITE 0COOEHHOCTH TOPOJICKOM
(ropsl U payHbl.

CpaBHuBaTh ypOOIKOCUCTEMBI U
IPUPOJIHBIE IKOCUCTEMBI

https://myscho

ol.edu.ru/
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Hroro yacoB 1o Teme

12

10

Tema «buocgepa — riodanbHasi IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
U cOCTaB OHochepsl

2

buocdepa — obmennanerapuas 000so0uka
3emuin, e CyLIECTBYET WINCYILECTBOBAJIA
JKU3Hb. PazBuTue npeacraBieHui o

ouocdepe B Tpynax . 3tocca. Yuenue B.U.

Bepnajackoro o 6uocdepe. Obmactu
ouocdepsl u e€ cocra. JKuBoe BEIECTBO
ouocdeps! nero GyHKIHU.
JleMoHCTpanuu

Ioprpersl: B. U. Bepuaackuii,d.

3tocc.

Tabaune! u cxeMmsl: «I'eochepst 3emnn»,
«DyHKIMH )KUBOTO BELIECTBA»

PackpeiBaTh copepkaHne TEPMUHOB U
MOHATHIA: Orocdepa, KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO,
OMOTEHHOE BEIIECTBO.

[TpuBoIUTE GOPMYIUPOBKH OCHOBHBIX
nonoxxenui yuenus B. U. BepHanckoroo
ouocdepe.

XapakTepu3oBaTh 00J1aCTH OMOCHEPHI HHX
COCTaB, Ha3bIBaTh 00JIACTH PACIIPOCTPAHCHHSI
YKUBOTO BEIIECTBA

B 000J104Kax 3eMJIH U BBISBIATH

IMPUYUHBI €T0 PA3JTMIHOTO
pacnpezeseHusl.

[lepeuncnsats GyHKIUU )KUBOTO

BelecTBa onocdepsl (raonas,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIIEHTPAIIMOHHASI, OMOXUMHIYECKas).
[IpuBOIUTE MPUMEPHI TPEOOPA3YIOIIETO

BO3/IEHCTBUS JKUBOT'O BEIIECTBA Ha OGHochepy.

AHanu3upoBaTh U OLIEHUBATh
OMOJIOTHYECKYI0 MH(POPMAITHIO0
II100aMTBHBIX 9KOJOTHYECKIX

npobaemMax 6uochepsl, MOTyIaeMyto

Y3 pa3HbIX UCTOYHUKOB. O1ieHUBaTh BKJIaa B.
. Bepnazackoro,

3. 310cca B cozaHue yueHuso onocgepe

https://myschoo

Ledu.ru/
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10.2

3aKOHOMEPHOCTH
CYIIECTBOBaHHS
ounocdepsl.
Kpyrosopor
BIBEIICCTB

3aKOHOMEPHOCTH CYIIECTBOBAHHUS

ouocdepsl. OcobennocTu Onochepbikak

r7100aJIbHOM SKOCUCTEMBI.
JlnHamuyeckoe paBHOBECUE

B Ouocdepe. KpyroBopoTsl BemecTts u
OMOreOXMMHUYECKHE  [UKIBI  (yriepoja,

azora). PUTMUYHOCTH SIBICHUH

B Onocdepe.

JdeMoHcTpannmn

Tabnuubt u cxemsr: «I'eochepsl
3eminy, « OyHKIIUU KUBOTO
BEIIECTBAY,

«KpyroBopot azora B mpupoze»,
«KpyroBopot yriepoja B Ipupoie»,
«KpyroBopoT Kucnopoza B mpupoe»,
«KpyroBopoT BOJIbI B IPUPOIEN

PackpbiBaTh conepkaHue TEPMUHOB U
MMOHSATHI: T100aIbHAS DKOCUCTEMA,
JMHAMHYECKOE paBHOBECHE,
KPyTOBOPOTHI BEIIECTB,
OMOTCOXMMHUYECKHE [TUKIIBI.
XapakTepru3oBaTh 0COOEHHOCTH
ouocheps! Kak rIo0aTbLHOMI
9KOCUCTEMBI.

Omnpenensts GyHKIUIO OnocdepbiB
obecrieueHn OMOTEHHOTO
KpPYroBOpOTa BEIIECTB Ha IJIAaHETE.
XapakTepru3oBaTb OCHOBHbBIE
KPYTrOBOPOTHI: BOJIBI, YTIIEPO/a, a30Ta.
CpaBHuBaTh 0COOEHHOCTH KPYTOBOPOTA
pa3IMYHBIX BEIIECTB.

OneHuBaTh 3HaYEHUE KPYTrOBOPOTA
BEIIECTB ISl CYIIECTBOBAHUS KU3HUHA
3emuie.

OOBACHATH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYTrOBOPOTE
BEIIIECTB.

BrIsSBISATE TMHAMUYECKOE paBHOBECUE
ounocepsl. [IpuBOIUTH MPUMEPHI PUTMHUYIHOCTH
sIBIICHUH B Ouocdepe

https://myscho

ol.edu.ru/
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10.3 | 30HaNBHOCTH 2 3onanpHOCTH OHOCchepsl. [lonsaTreo PackpsiBath copepkaHnue TEPMUHOB U https://myscho
ouocdepsl. OCHOBHBIE o6urome. OCHOBHBIC OMOMBI CYIITH: HNOHSITUI: OMOMBI, TYH/Ipa, XBOMHBIE Jieca, ol.edu.ru/
OMOMBI CYIIIH. TyHJIpa, XBOIHbIE Jieca, CMEIIaHHbIE U CMEILIaHHBbIE JIeca,

YcroiunBocT HIMPOKOJINCTBEHHBIE JIeca, CTeNH, CABaHHBI, HIMPOKOJIMCTBEHHBIE Jieca, CTeMH, CABAHHBI,
pOnochepsl MIyCTBIHU, TPOITUYECKHE JIECA,BBICOKOTOPbSI. IIyCTBIHU, TPOITUYECKHE JIECA,BBICOKOTOPbSI.
Knumar, pacTuTenbHblid U 5KMBOTHBIA MU IToka3bIBaTh HA KapTe U
OMOMOB CYIIH. XapaKTepru30BaTh OCHOBHBIE OMOMBI
CrpykTypa u QyHKIUS )KUBBIX CUCTEM, CYILN.
OIICHKA UX PpECYypCHOI0 NOoTCHOHNAIA 1 CpaBHHMBATh OCOOCHHOCTH KJIMMATa,II0YB,
ouochepHbIx QyHKIUH. pPaCTUTEIBHOTO U )KUBOTHOT'O MHPa
JleMoHCTpanuu pa3HbIX OMOMOB CyIIN 3EMIIH.
Ta6uuipl 1 cxeMbl: «OCHOBHBIE OMOMBI BrIsaBiATE IpUUKMHBI 30HAIBHOCTUB
cymmy, «Knumatudyeckue mosica 3emiiny, ouochepe
«Tynnpa», «Taiiray,
«CMenIanHbIi Jecy,
«1IupokonucTBeHHBIH 1ecy», «CTenby,
«CaBanHay, «I[lycTbiHsm,
«Tponmueckuii ecy.
O0opynoBanme: repbapun pacTeHUN pa3HbIX
OMOMOB; KOJUIEKIIHU >KUBOTHBIX
Hroro yacos no teme 6

11

Tema «Hesi0BeK 1 OKpYsKAKOIIAS CPEAA»

111

Bo3snetictBue
YeyoBeka Ha Ouochepy

2

DKONOTUYECKHE KPU3HUCHI H UX

Ipu4MHbL. Bo3nelicTBrue yenoBeka

Ha 6uocdepy. 3arps3HeHUE BO3AYIITHON
cpenpl. OXpaHa Bo3ayxa. 3arpsi3HEHHE
BOJIHOM cpefpl. OXpaHa BOJHBIX PECYPCOB.
Paspymienue nmoussl. OXpaHarOYBEHHBIX
pecypcoB. 3mMeHeHue

KIIUMaTa.

PackpbiBaTh coniep:kanrne TEPMHUHOBH
MOHATHH: aTMocdepa,
BCIICCTBA-3aIrpsA3HUTCIIN, HapHHKOBBIﬁ

3¢ dexT, «030HOBaASI TBIPA», KKUCTOTHBIC
TOX M), THApOcdepa, IBTpodukanus
BO/I0EMOB,I0YBA, YPO3HsI IOYB, MTECTUIUIBI,
9KOJIOTHUECKUN KpU3KC. AHAIU3UPOBATH
aHTPOTIOTEHHBIE (DaKTOPHI BO3/ICHCTBUS HA

https://mysc

hool.edu.ru/
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JeMoHcTpaLuu

Tabuuibl U cXembl: «3arps3HEeHUE
atMochepsl», «3arpsizHenue ruapocheps,
«3arps3HeHHe MOYBbDY,

«ITapHUKOBBIHA YPPEeKT»

ouochepy
(poJib YesioBeKa B IPUPOJIC) HA Pa3HBIX

oTarax pasBUTUA YCJIOBEYCCKOI'O O6I.H€CTB3.

XapakTepu3oBaTh rI00aTbHBIE
9KOJIOTHYECKHUE NTPOOIIEMBI;

OCHOBHBIE UCTOUHUKHU aTMOC(EPHBIX
3arpsA3HEHUI; KOJIOrnYeckue npooIeMsl,
CBSI3aHHBIE

C YBEJIIMUEHUEM TpaHCIOpTa

B KPYIIHBIX FOpoJiax; 3BTPO(UKALIIIO
BO/I0EMOB; ITOCJIEICTBUS 3arPSI3HEHUSBOL
XMMHYECKUMHU BELIECTBAMH; BO3/EHCTBHE
YEJIOBEKA HA ITIOYBEHHBIMIIOKPOB.

Apr}IMeHTI/IpOBaTB 3HA4YCHUC

9KOJIOTHYECKNUX 3HAHUH B pEUICHUN BOIIPpOCa O

MMoAACPKAHU U YCTOﬁqHBOCTH
o6uocgepsl
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11.2

AHTpOIIOT€HHO
€BO3/ICHCTBHE

Ha PaCTUTEIbHBINA U
YKUBOTHBIN MUP.
OxpaHa npupozsl

AHTpPONIOT€HHOE BO3/ICICTBUE
Ha PACTUTEIIbHBIN U )KUBOTHBIA MHUP.

OxpaHa pacTUTEIILHOTO U )KHBOTHOTOMHMPA.

OCHOBHBIE TIPUHIUITBI OXPAHbI IPUPOJIBI.
Kpacubie kauru. Oco6o oxpaHsiemble
npupoaasie Tepputopuu(OOIIT).
Bboranunueckue caapl 1 300J10THYECKHE
MapKH.

JdeMoHcTpannmn

Tabaune! u cxemel: «Oco00
OXpaHsieMble IPUPOIHBIC TEPPUTOPULY.
Oo6opynoBanme: pororpapuu
OXpPaHsIEMBIX PACTEHUH U )KUBOTHBIX
Kpacuoit xkauru P®, KpacHoi kHATH
pernona

PackpeiBaTh cozepkaHue TEpPMUHOB U
MIOHATHI: COKpalIeHne OHOpa3Ho0Opasus,
OXpaHa MPUPOJIbI, 0C000 OXpaHsIeMbIe
npupoansie reppuropun (OOIIT),
OO0TaHUYECKHIICa, 300JI0THUECKU MapK.
XapakTepu30BaTh INIAHETAPHYIO POJIb
pacTeHH U KUBOTHBIX.

[IpuBOIUTE MpUMEPHI MPSIMOTO U
KOCBEHHOTO BO3/ICHCTBHSI YeTTOBEKaHa
PaCTUTEIbHBIN U )KUBOTHBIN MUD.
XapakTepu30BaTh MPUHIIUIIBI
«BceMHupHOH cTpaTeruu OXpaHbl
IPUPOJIBIY.

[TepeuncnsiTb 0COOEHHOCTH PA3TMYHBIX
OOIIT.

[IpuBogute npumepst OOIIT,
pacIoiI0KEHHBIX B CBOCH MECTHOCTH.
Jloka3pIBaTh Ha MPUMEPAX ONACHOCTH
COKpaIIeHHs] OMOJIOTUYECKOTO
pazHooOpa3zus 3emMiI.

[IpuBoUTE IpUMEPHI PEIKUX U
MaJIOYHMCIIEHHBIX BUJOB PACTEHUN U
JKMBOTHBIX CBOE€H MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTH

pernoHoB u Kpachyro knury PO

https://myscho
ol.edu.ru/
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11.3 | PanmonanbHoe 2 OCHOBHBIE IPUHITUIIBI YCTOMYHUBOTO PackpsiBath copepkaHue TEPMUHOB U https://myscho
IIPUPOJIOTIOIB30BAHNE pa3BUTHSA YEIIOBEUYECTBA U IPUPOIBL. MOHATHUI: palliOHAJILHOE ol.edu.ru/
U YCTOMYUBOE PanmonansHOE NpupoA0Noabp30BaHUEN MIPUPOAOINOJIb30BAHHUE, YCTOMUUBOE
pa3BuTHE COXpaHEeHHE OMOJIOTHYECKOTrO pa3BUTHE, IPUPOIHBIE PECYPCHI,
pazHooOpa3ust 3emMiIu. SKOJIOTUYECKH cTies.
OO61re 3aKOHOMEPHOCTH XapakTepu3oBaTb ~ OCHOBHBIC  MPUHIUIIBI
rJ100aJTbHBIX YKOJIOTUYECKUX YCTOMYMBOTO  pa3BUTUS  4YeJOBEYECTBA U
Kpu3nucoB. OcOOEHHOCTH HIPUPOBI.
COBPEMEHHOT0 KpU3HCa U €ro OnwuceIBaTh HEMCUEPIIAEMBIE U HCYEPIIaeMBbIe
BEPOSATHBIE MTOCIIECTBHS. IPUPOIHBIE PECYPCHI, IO YEPKUBAsT
Pa3BuTHe  METOJOB  MOHMTOpPHHIA OTHOCHUTEJIbHOCTh HEUCUYEPIIAEMOCTHU
pPa3sBUTHS  OMACHBIX  TEXHOTCHHBIX IPUPOJIHBIX PECYPCOB; XapaKTEPHU30BaATh
IIPOLIECCOB. IPOIECCHINX BOSHUKHOBEHHUS U YCIIOBHS
Cucmemmvle uccie0o8anus nepexooax CpEnbl, IPUBOANINE K UX (POPMUPOBAHHMIO.
pecypcocbepezaroweli u PackppiBath  mpoOsieMBI  palMOHAIBHOTO
KOHKYPEeHMOCHOCOOHOU dHepeemuKe. OPUPOJIONIONB30BAHUS U HAXOIUTh IMYTH UX
buonocuueckoe paznoobpasue u buopecypcul. | peUICHHS
Hayuonanvnvle ungpopmayuonusie cucmemul,
obecneuusarowue 00Cmyn
K UHGhopmayuu no cOCMosHUIO 0OMOenIbHbIX
61008 u sxocucmem. OcHosbl
9KOpeadburumayuy IKocucmemu cnocooos
60pbOLL ¢ BLUONOBPENCOCHUAMU.
Pexoncmpyxkyusa mopckux u nazemHuix
aKocucmem. JleMmoHcTpanuu
Tabauie! ¥ cxembl: «MoaenuynpaBiIsieMoro
MUDP»
HToro yacoB no teme 6
PeszepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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