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[NOSACHUTEJIBHAS 3AIINCKA
HopmaTnBHO-TIpaBOBbIC JOKYMEHTBI, HA OCHOBAaHHH KOTOPBIX pa3paboTaHa paboyas
nporpaMma
Pabouasi mporpamma 35eKTUBHOTO Kypca no 6uosoruu jyis 10-11 kmacca coctaBiieHa B COOTBETCTBUU
C HOPMATHBHBIMH M HMHCTPYKTHBHO-METOJWYECKHMMHU JIOKyMEHTaMu MuHHCTEpCTBA 00pa30BaHUs
Poccuiickoit ®enepanuu:

e 3akoH «O0 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 Ne273 — @3.

o @enepanbHbIi  KOMIIOHEHT TOCYAApCTBEHHOTO CTaHJapTa CcpeaHero (MoJiHOTO)  oOmiero
oOpa3oBaHUsl.

o DepepanbHBId MEPEYCHb YYCOHHKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K HCIOJIB30BAHUIO B
0o0pa3oBaTeIbHOM TIpoIlecce B 00pa30BATENBHBIX  YUPEKICHHSX, PEATU3YIOMIHX CPEIHETOo
(mostHOTO) OO0IIIEro 06pa3oBaHMsl.

e [lonoxenue «O paboueii mporpamMmme B MOV IIunkunckoit COLT Ne2y.

[IporpamMmHO-MeTOIMYECKOE 0OecneueHNe

e KomupukaTop 21eMEHTOB COJEpKaHUS W TPEOOBaHMWI K YPOBHIO MOATOTOBKH BBIITYCKHHKOB

oOpa3oBaTeNIbHBIX OpraHu3aiuii 1uist nposeneHust EI'D mo Ouonoruu;

e Crnenuduranus KOHTPOIHHO-U3MEPUTENBHBIX MaTepuanoB s nposenerus B 2020, 2021 roxy

€IMHOTO TOCYAaPCTBEHHOTO dK3aMEHa 110 OMOJIOTHUH;

e  buonorus: O6mas 6uonorus. 10 xmacc. 11 xmacc ba3oBblii 1 yriyOneHHbIH YpOBEHb: yaeOHUK /
N.b. Aradonosa, B.I. Cuornasos,.- M.: JIpoda, 2020r.

! !GJ'II/I H 3a1a491 2366HOI\/'I AU CITUTTITHBI

[Ipemmaraempiii Kypc MOAACPKUBACT M YIIyOJsieT 0a30BbIe 3HAHUS 110 OMOJIOTUM W HaIlpaBJieH Ha
dhopMupoBaHNE W pa3BUTHE OCHOBHBIX YYEOHBIX KOMIETCHIIMH B XOJE PEHICHUS OWOJIOTHYCCKUX
3a7a4 U 3aJaHuH.

[lenp: pacmmpeHue u yriiyOleHHE TPEIMETHBIX U METalpeAMETHBIX KOMIIETEHIMM ydaluxcs IO
pasznenaMm  Kypca OHOJIOTMM B COOTBETCTBMM C TpeOOBAHHMAMU MOATOTOBKH K EIUHOMY
rocy/lapCTBEHHOMY 9K3aMEHY.

3anaun:

® 0000IIHUTE, CHUCTEMaTH3HPOBATH, pacuIupuTh " yrIIyOuTh 3HaHUS yUaIuXxcst
c(OpMHUPOBATH/aKTyaTH3UPOBATh HABBIKH PEHICHHUsT OMOJIOTUYECKUX 3a7a4 pa3IMYHBIX THUIIOB.

® 3aKpENUTh MaTepHai, KOTOPbIH €XEerolHO BhI3bIBACT 3aTpyaHeHus rnpu caade EI'D (Memoo.nucvmo
«06 ucnonvzosanuu pesyremamos EID 6 npenodasanuu Ouonocuu 6 00paA308amenbHbIxX
VUpeHcOeHUsx cpeoneco (NoaHo2o) 0bweco 0opazoearnus),

® JIaTh YYCHHKY BO3MOXKHOCTh PEaJM30BaTh CBOM MHTEIUICKTYaJbHbIC U TBOPYECKHE CIIOCOOHOCTH B
JAPYrux 001acTAX ACATEIBHOCTH IPU BIMIOJIHEHHH TPOCKTHON pabOTHI.

® pa3BMBAaTh Y YydYallUXCsd YMEHHs paldoTaTh C TEKCTOM, PHUCYHKaMH, CXEMaMH, W3BJICKaTh U
aHAJTM3UPOBATh NH(OPMAIIHIO U3 PA3TUYHBIX HCTOUHHKOB;
Kypc ommpaercss Ha 3HaHMA, MONyYeHHblE TpH U3ydyeHUH Kypca Owmomormm 10, 11 xmacca.
Copep:xaHuie MporpamMMbl BKIIIOYAET 5 OCHOBHBIX Pa3/IeoB: pelleHHe 3a7ad Mo MOJEKYISpHOU
OMOJIOTHH, pEIIeHHe 3aJad MO I[HUTOJOTHH, pEelIeHHe 3a7ad [0 TeHETHKE, pelIeHHe 3aJaHuil
MOABOJIIOLMU OPraHUYEeCKOr0 MHpA, pPellleHre 3aJlaHui MO AKOJIOTUH, JAaHHBIE pa3/ieibl IeIsITcS Ha
TEMbI, U KaXJas TeMa SBIAETCS NPOJOKeHHEM Kypca Ouonoruu. OCHOBHOM THIT 3aHATHH -
npakTUKyM. [l Hambojee YCHEeNIHOTO YCBOCHMSI MaTepuana IUIAaHUPYIOTCS Pa3iuyHbIe (OPMBI
paboTel ¢ ydamuMUCS: pa3HooOpa3zHble (OpPMBI pabOThI C TEKCTOM, TECTaMH, BBITIOJHEHUE
TBOpuecKkuX 3amanuil. Kypc peannsyeT KOMIETEHTHOCTHBIA, CHCTEMHO-JIESTEILHOCTHBIA U
WHIUBUAYAIBHBIH TOAX0A K o0OydeHuto. CHCTEMHO-IEATENbHOCTHBIA TOJIXOJ pealu3yeTcsl B
MIPOILIeCCE MPOBENCHUS CAMOCTOSITENFHBIX U MPAKTHUECKUX PabOT ¢ yJalUMUCS, COCTABIISIET OCHOBY
Kypca. [lesTenbHOCTh yYUTeNsl CBOJUTCS B OCHOBHOM K KOHCYJIBTHPOBAHHIO yUAIIUXCS, aHAIHU3Y U
pa3bopy Haubosee mpoOIEMHBIX BOIIPOCOB U TEM.
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MecTo yueOHOM TUCIUIUINHEI B YYSOHOM IIIaHe
B cootBerctBum ¢ yueOHbiM maHom MOY COII Ne 2 mporpamMma paccuuTaHa Ha MpernojaBaHHe
kypca B 10 u 11 kiacce B o6beme 2 yaca B Henento, 136 yacos 3a 2 roja.

Pe3ynbTarhl 0cBOEHUS Y4eOHOTO IpeaMeTa
HPEAMETHBIE
B pesynbraTe mpoxoskaeHHs MporpamMMbl Kypca oOydaromuecs: Hayuyares:
® OCHOBHBIM IOHSTHUSM MOJIEKYJISIPHON OMOJIOTMH, HUTOJIOTUU U T€HETUKH;
e ajNropuTMaM pelIeHus 3ajady, HE BXOJALIUME B O0O0S3aTE/IbHBII MHUHHMYM 0O0pa3oBaHUs
(6a30BOro M MOBBIIIEHHOTO YPOBHSI CJIOKHOCTH);
e pemarh 33Ja4d MO LUTOJOTUU 0Aa30BOTO YPOBHS U IMOBBIINIEHHOTO Ha NMPUMEHEHHWE 3HAHWIl B
HOBOW CUTYaIlNH.
e pemarh 3a7ayd [0 FeHEeTHKE 0a30BOT0 ypOBHS U IMOBBIILIEHHOTO HA NMPUMEHEHUE 3HAHWH B
HOBOW CUTYaIlNH.
e pemarh  3a7a4u MOJICKYJISIpHOM Ouojornd  ©6a30BOTO YPOBHS W TOBBIIMICHHOTO Ha
IIPUMEHEHHE 3HAaHUN B HOBOM CUTYallHH.
e 000011aTh ¥ IPUMEHSATH 3HAHUS O KIIETOUYHO-OPraHU3MEHHOM YPOBHE OpraHU3allH KU3HU.
® CONOCTaBIATh OWONOTHMYECKHe OOBEKTHI, MPOLECCHI, SBICHMS, MPOSBIAIONIUXCA Ha BCEX
YPOBHSX OpraHu3ally KU3HU.
® yCTaHaBIUBATh MOCIEAOBATEILHOCTh OMOIOTMUECKUX 0OBEKTOB, TPOLIECCOB, SBJICHUH.
® [PUMEHSATh OMOJIOTUYECKHE 3HAHHS B MPAKTHUECKUX CUTYalUUIX(MPAKTUKO-OPHEHTUPOBAHHOE
3a/1aHue).
e paboTaTh C TEKCTOM HJIM PUCYHKOM.
® WCIIOJIb30BaTh OOIIME IpUeMbl pabOThl C TECTOBBIMU 3aJaHUSMHU  PaA3IUYHON CIIOKHOCTH,
OpPUEHTUPOBATHCS B MPOTPAMMHOM MaTepHalie, yMeTh 4eTKO (GopMyIHUpPOBATh CBOM MBICIIH
IHoay4yaT BO3MOKHOCTb HAYYUTHCH:
* OPraHU30BBIBaTh WU NPOBOJAUTH WHJMBHUAYAIBHYIO HCCIEA0BATENIbCKYIO JI€ATEIbHOCTh 110
ouosornu (MU pa3padaTbIBaTh WHIWBUIYAIbHBINA TPOCKT):
* BBIJIBUTATh THUIOTE3bl, IJIAHUPOBaTh pPalbOTy, OTOMpaTh M MpPeoOpa3oBBIBATh HEOOXOAUMYIO
nH(pOpPMaLIHIO, TPOBOIUTH SKCIIEPUMEHTBI, HHTEPIPETUPOBATh PE3yJbTaThl, J€JaTh BBIBOJBI Ha
OCHOBE MOJIyYEHHBIX PE3YIbTATOB, IPEICTABIATH IPOJAYKT CBOMX MCCIIEJOBAHUN;
* IPOTHO3UPOBATh MOCIEACTBHUSI COOCTBEHHBIX MCCIEIOBAHUN C YY4ETOM HTHUECKUX HOPM U
HKOJIOTHYECKUX TPEOOBaHU;
* BBIJICTISITH CYIIECTBEHHBIE OCOOEHHOCTH KU3HEHHBIX IHKJIOB MPEACTaBUTENCH pa3HBIX OTICIOB
pPacTeHMii U TUTIOB KUBOTHBIX; N300paXKaTh LIUKJIbI Pa3BUTHS B BUJIE CXEM;
* aHAMM3UPOBATh M HCIOJNB30BaTh B PEIICHWHM Y4YEOHBIX U HCCIEIOBATENbCKUX 3a7ad
nH(OPMALIUIO O COBPEMEHHBIX UCCIIEI0OBAaHUAX B OMOJIOTUH, MEIUIIMHE U SKOJIOTUH;
* ApPryMEHTUPOBaTh HEOOXOAMMOCTh CHHTE3a E€CTECTBEHHO-HAYYHOT'O M COLMOTYMaHUTapHOTO
3HAHUS B SMOXY WH(OOPMAIIMOHHON [TUBUIIH3AINH;
* MOJENMUPOBATh HW3MEHEHHWE OJKOCHCTEM TIOJl BIHMSHUEM pPa3IW4YHBIX Trpynn  (HaKkToOpoB
OKpY’Karollen Cpeibl;
* BBISIBIIAITD B IIPOLIECCE HCCIIEOBATEIBCKON JIEATEIbHOCTH IOCIEACTBHS aHTPOIOI€HHOTO
BO3/ICHCTBUS HA HKOCUCTEMBI CBOETO PErMoHa, MpeiaraTb CocoObl CHUKEHUS! aHTPOIOT'€HHOTO
BO3JICMICTBUS HA DKOCUCTEMBI;
* UCTOJIb30BATh MPUOOPETEHHbIE KOMIIETEHIIMH B NMPAKTHYECKOW NESATEIBHOCTH M MOBCEIHEBHOU
KHU3HU JUIsI TpUOOpETEHHsI OMBbITa JEsSTEIbHOCTH, MPEIIECTBYIOMIENH MpodecCHoHaNIbHON, B
OCHOBE KOTOPOH JIGKHUT OUOJIOTHS KaK y4eOHBIN MpeaMeT.
JIMUHOCTHBIE PE3YJIbTATDI:
- [locteneHHo BrICTpauBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33pPEHHE.
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— Oco3HaBaTh COBPEMEHHOE MHOT000pa3zue THIIOB MHPOBO33PEHHs, OOLIECTBEHHBIX, PEITUTHO3HBIX,
aTEMCTUYECKUX, KYIbTYPHBIX TPaJAULIUNA, KOTOPBIE ONPEIEIAIOT pa3Hble 0OBACHEHUS IIPOUCXOISILErO
B MUDE.

— BripabatbiBaTh CBOM COOCTBEHHBIE OTBETHI Ha OCHOBHBIE KM3HEHHBIE BOMPOCHI, KOTOPHIC CTaBHUT
JINYHBINA )KU3HCHHBINA OTIBIT.

—YUuThCA MCIONB30BaTh CBOM B3IJISABI HA MUpP A OOBSICHEHUS Pa3IMYHbIX CUTYallMi, pelieHus
BO3HUKAIOMINX MPOOJIEM U U3BJICUCHUS )KU3HEHHBIX YPOKOB.

-Oco3HaBaTh CBOU MHTEPECHI, HAXOAUTh U U3ydaTh B yUeOHHUKaX 110 pa3HbIM IIpeaMeTaM mMaTepuain (13
MaKCHMYyMa), UMEIOIIMI OTHOILIEHUE K CBOMM MHTEPECAM.

- [IproOpeTath OmbIT yyacTus B Aejax, MPUHOCIINX MOJIB3Y JTEOISIM.

-Y4uThCS CaMOCTOSITENILHO BbIOMpaTh CTHJIb MOBEJIEHUS, NMPUBBIUKH, OOecreurBaromue 06e30mnacHbIi
00pa3 )KM3HU ¥ COXPaHEHHE 3/10POBbsI — CBOETO, a TaK K€ OJIM3KUX JIOACH U OKPYKAIOIIHX.

-Y4uThCS CaMOCTOSITENIbHO MPOTHUBOCTOSITH CUTYalUsIM, MPOBOLMPYIOIIMM Ha IMOCTYIKH, KOTOpBIE
YTPOKat0T 0€30IaCHOCTH U 3/10POBBIO.

-BpiOuparh nmocTynku, HalleJIeHHbIE Ha COXpaHEHHE M OepeHOe OTHOUIEHHE K MPUpPOJie, 0COOEHHO
KUBOM, wu30eras MPOTHUBOIOJIOKHBIX IIOCTYIKOB, IOCTENEHHO YydYach W OCBaWBas CTpPATETHIO
PaIMOHAIBLHOTO MPUPOIOIIOJIE30BAHNUS.

-Yuuthcs yOexIaTh APYTrUX JIOAe B HEOOXOAMMOCTH OBJAJEHUSl CTpaTeruell paruoHaIbHOIO
MIPUPO/IO0IOJIE30BAHUSL.

-Mcnonp30BaTh IKOJIOTUYECKOE MBIIUIEHUE U1 BbIOOpa CTpaTernd COOCTBEHHOTO IIOBEIEHUS B
Ka4yeCcTBE OJIHOM U3 IIEHHOCTHBIX YCTaHOBOK.

METAINPEAMETHBIE PE3YJIBTATDI:

PeryasituBubie YY /I:

-CaMOCTOSATENBHO ONPEAEIIATH LI, 33/1aBATh IAPAMETPBI U KPUTEPUH, 110 KOTOPBIM MOKHO
ONPENETUTh, YTO LENb JOCTUTHYTA.

-OneHnBaTh BO3MOKHBIE MTOCIEICTBHS JOCTUKEHHUS ITOCTABIEHHOMN LENH B I€ATEIbHOCTH,
cOOCTBEHHOM JKU3HU U KM3HHU OKPYXKAIOIINX JII0/IeH, OCHOBBIBAsICH HA COOOPAKEHUSIX ITUKH U
MOpaJH.

-CtaBuTh ¥ GOpMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON ACITEILHOCTU U

JKW3HEHHBIX CcUTyalMsIX.

-OneHuBaTh pecypchl, B TOM YHCIIE BpEMs U Ipyre HeMaTepHalbHbIe PECYPChl, HEOOXOAUMbIE

JUISL IOCTUKEHUS TTIOCTABJICHHOM LIEJIH.

-BpiOuparh myTh TOCTHKEHUS LENH, TUIAHUPOBATh PellIeHNEe OCTABICHHBIX 33/1a4, ONTUMU3UPYS
MaTepuaibHble U HEMAaTepUaJIbHbIE 3aTPAThI.

-Opranu3oBsiBaTh 3 (HEKTUBHBINA OUCK PECYpPCOB, HEOOXOIUMBIX ISl JOCTHKCHHUS

MIOCTaBJIEHHOM 1IEJIH.

-ConocTaBisATh NOJYYEHHBIN PE3YNIbTAT IEATEIbHOCTU C IOCTABICHHON 3apaHee LEIIbIO.
Ilo3naBareabHblie YY /:

-UckaTh M HaxoAWTh O0OO0OIIEHHBIE CHOCOOBI pelIeHUs 3a7ady, B TOM 4YHUCIE, OCYIIECTBIATH
pa3BepHyThIi  MHQPOPMALMOHHBIM TOMCK M  CTaBUTh Ha €ro OCHOBE HOBBIE (yueOHbIE W
M03HaBAaTEeNIbHbIC) 3a1a4H.

-Kputnueckn oleHMBaTH M WHTEPIPETHPOBATh MH(MOPMAILIMIO C Pa3HBIX MO3MIIMH, paclo3HaBaTh U
(buKcHpoBaTh MPOTUBOPEUHS B MHHOPMAITMOHHBIX UCTOUYHUKAX.

-Mcnonp30BaTh pa3iuyHble MOJEIBHO-CXEMAaTUUYECKHE CPEACTBa AJIs MPEACTABICHUS CYIIECTBEHHBIX
CBsI3€H M OTHOIICHUIA, a TAK)Ke MTPOTUBOPEUHIA, BEISIBICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX.
-HaxoauTh 1 IpUBOAUTG KPUTHUYECKUE apTyMEHTHI B OTHOIIIEHUH JACUCTBUI U CY)KJACHHUN Jpyroro.

- CrnokoWHO W pa3yMHO OTHOCHUTHCS K KPUTHYECKHUM 3aMEUaHUSIM B OTHOIICHHUH COOCTBEHHOTO
CYXJICHHUS, pacCCMaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHSI.

- Beixoguth 3a paMku y4eOHOrO TIpeIMeTa W OCYIIECTBISTH I[EJICHANPABICHHBIA TOUCK
BO3MOYHOCTEH /7151 IUPOKOTO MIEPEHOCa CPEACTB U CIIOCOOOB JIEHCTBUSL.
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-BeicTpanBaTh WHAMBUAYaTbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YYHTHIBAas OTPAHUYCHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYpCHBIE OTPaHUYCHHUSI.
-MeHsTh U yIep>KUBaTh pa3Hble MO3UIIMU B TIO3HABATEIILHON JIEATEIbHOCTH.
KommyHukaruBubie YY/I:
-OCyIecTBIATh JEIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU (KaK BHYTPH
o0Opa3oBaTeNbHON OpraHW3alyy, TaK W 3a €€ TMpeaeiaMu), NMoAOUpaTh MapTHEPOB IS JEIOBOM
KOMMYHUKAIIUU MCXOASI W3 COOOpaKeHUil pe3yJbTaTUBHOCTH B3aUMOJCUCTBUS, a HE JUYHBIX
CUMIIATHH.
-IIpu ocymecTBieHHN TPYINIOBOKW pabOThl OBITh KaK PYKOBOJIUTEIEM, TaK M UYJEHOM KOMAaH[bI B
Pa3HBIX pOJsiX (TeHEpaTOp UACH, KPUTHUK, UCTIOJHUTENb, BBICTYMAIOIINUMA, SKCIEPT U T.1.).
- KoopauaupoBarh ¥ BBIMOJHATE  palOTy B YCIOBUAX  PEATBHOTO, BUPTYAIHHOTO
1 KOMOMHHMPOBAHHOTO B3aUMOJCHCTBUSI.
-Pa3zBepHyTO, JOTMYHO M TOYHO M3JaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHMEM a/I€KBaTHBIX
(YCTHBIX U MUCHbMEHHBIX) SI3BIKOBBIX CPEJICTB.
-Pacrio3HaBaTh KOH(IMKTHO-TEHHBIE CHUTYallMd U TPEAOTBpaIlaTh KOH(IMKTHI JO WX  aKTUBHOU
(da3pl, BBICTpaWBaTh JICTOBYI0O M 0O0pa30BaTEIbHYI0 KOMMYHUKAIMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYKJICHUH.
Kputepun 1 HOpMbI OLIEHKH Pe3YJIbTATOB 00Y4YeHUs
B cucreme 3a4yer/He3ader MOTYT OLIEHUBATHCS MTPEIMEThl BApUATUBHOM YacTH y4eOHOTO MlaHa
(27EeKTUBHBIE KYPChI, IPOEKTHO-HCCIIEA0BATENbCKAs IEATEIbHOCTD).
OTMmeTKa «3aueT» BKIIIOYAET B ce0sl CIIeyIOIINe KPUTEPUH:

- mocemienue He MmeHee 80% 3aHATHI 1O KypCY;

- BBIMIOJIHEHUE MPOMEKYTOUHBIX KOHTPOJIBHBIX pabOT MO TeMaM;

- BBITIOJTHEHUE UTOTOBOM KOHTPOJIBHOW PaOOTHI.

OTMeTKa «He3a4eT» BBICTABJISETCS IPU OTCYTCTBUU JBYX-TPEX KPUTEPUEB U COOTBETCTBYET
OTMETKE «HEYTOBJIETBOPUTEIBHO.

ConepxaHie TeM y4eOHOM AUCIUIUINHBL
10 xnacc

Beeoenue

Pecypcel yuebHoro ycrnexa: 00y4eHHOCTh, MOTHBAIIMS, TAMTh, BHUMaHHE, MOJAAJIbHOCTb, MBIIILJICHHE,
JesATeNbHOCTh. KOHTPOJIb, CAMOKOHTPOJIB.

Pewenue 3a0au no meme«Ocnognuvie ceoiicmea rHncueo2o. Cucmemnan Op2anu3auua HeuzHuy» -
buonorus - Hayka o *KH3HU U ee 3aKOHOMepHOCTaX. [Ipeamer, 3ana4un, METObl U 3HAUYEHUE OUOJIOTHH.
OcHOBHbBIE TpU3HAKU KUBOTO. OmnpeneneHue MOHATHS <OKU3HBbY». YPOBHM OPraHU3alUu >KUBOU
MAaTe€pUU U MPUHIUIIBI UX BBIACICHUS.

Pazoen 1. Pewenue 3a0au no meme «Monekynapnasa ouonozusn»

Xumuyeckuu cocmaé xknemku. Heopeanuueckue eewyecmea. Heoprannueckue BelllecTBa U UX POJib B
KU3HEACATEIIbHOCTH KIIETKU. Bola B KiIeTKe, B3aMMOCBSI3b €€ CTPOEHHUs, XMMHUYECKUX CBOICTB U
ouonorudecko poin. OcMOTHUYECKOE JTaBJICHHE U TYprop B KieTke. bydepHbie cucTeMbl KIETKH.
Xumuueckuii cocmas kiemku.  Yenegoowl. Jlunuowvl. YTIEBOABl B >KU3HENEATEIHHOCTH pPACTECHUH,
KUBOTHBIX, TpHOOB W OakTepuil. buomomumepsl - mToMUCaxapuibl, CTPOEHHE M OHOJOrHYecKas
ponb. JXKupbl U nUOUABL, OCOOEHHOCTH HMX CTPOEHHS, CBS3aHHBIE C (PYHKIMOHAIBHONH aKTHBHOCTBIO
KJIETKH.

Xumuueckuui cocmas xnemku. benxu.buonomumepsl — Oenku. JleHartypanuss u peHarypauus —
Ouonormueckuii cmbicai W 3HaueHue.DepMeHTH, HX pPOdb B OOECHEUYEeHUWH MPOIIECCOB
KU3ZHEACSITEIIbHOCTH.

Xumuueckuu cocmag knemxu. Hyxneunosvie xuciomwvl. HykIenHOBbIE KHCIOTBI, UX POJIb B KIIETKE.
CrpykrypHas opranmsanus JIHK. Camoynsoenme /IHK. PHK, ee Bumbi, ocoOeHHOCTH CTpOeHHS U
¢byHKOHUPOBaHUSAT® — OCHOBHOM aKKYMYJISTOP SHEPTUU B KIETKE

Pazoen 2. Pewenue 3a0au no meme «llumonozusn»
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Lumonoeusa xax nayxa.Vctopus pa3BuTHsi Lutojorus. TeopeTnueckoe M NPAKTUYECKOE 3HAYCHHE
LIUTOJIOTUYECKUX MCCIIEOBAHUI B MEIUIMHE, 3/[paBOOXPAHEHUH, CEILCKOM XO35HCTBE, /1€ OXpaHbl
npupoasl M Apyrux cdepax uenoBedeckod nesrenpHocTH.Knerounas Tteopus. CoBpeMeHHas
KJIETOYHAsl TEOPHS], €€ OCHOBHBIE I10JIOKEHUS U 3HAUEHUE U1 Pa3BUTUS OMOJIOTHH.

Cmpoenue xnemxku u eé opeanoudwi.llnazmarnueckass MemOpaHa U 000j704YKa KIETKU. Buabl
TpPaHCIOpPTa BEIIECTB YEpe3 HUTOIUIA3MAaTHYECKyI0 MEMOpaHy KIETOK (ITaCCHBHBIM WM aKTUBHBIN
TPaAHCIOPT, SK30LUTO3 U IHAOLMTO3). Anpo uHTepha3HON KIETKU. XPOMOCOMBI, IOCTOSIHCTBO YUCIIA U
dbopmbl, TOHKOEe crTpoeHue. IloHaTne o Kapuoturne. [alIOWIHBIA W JAWIUIOWIHBIA  HAO0OPBI
xpomocom.Anmapat ["onbmxu. Ctpoenne u GyHKIUH JIn30coM.OCcOOCHHOCTH CTPOCHUS arpaHysIpHON
(rmagkoi) u rpanymsipHou (mepoxoBatoit) OIIC. PubGocombl, 0COOEHHOCTH CTPOCHHSI W POJIb B
onocunTe3ze Oenka. [lomupubocombl.Bakyonn pacTUTENBHBIX KIETOK, HMX 3HA4Y€HUE, CBS3b C
OIIC.IlnacTuapl: TEUKOMIACTHI, XJIOPOIUIACTBI, XPOMOILIACThl. MUTOXOHIPUH, CTPOCHUE (Hapy)KHas U
BHYTPEHHSISI MEMOpaHbl, KPHUCTHI). [HWIOTE3bI O MPOUCXOXKJACHUM MUTOXOHAPUNA. 3HAYCHHUE
BO3HMKHOBEHHUS KHCJIOPOJIHOTO JIbIXaHUs B ABOJIIOLNU. KIIeTOUHBIN LEHTp, €ro CTpoeHue U (PyHKIUY.
@omocunmes. Dotocunte3. CBeToBas M TeMHOBAas (a3bl POTOCHUHTE3A, OCHOBHBIE MPOIIECCHI,
poucxosiue B 3TH ga3bl. OCHOBHBIE UTOTH CBETOBOM (ha3bl - cuHTe3 AT®, BbAeneHre Kuciopoa,
oOpa3oBaHHE  BOCCTaHOBJIEHHOIO HUKOTMHaMUJaieHuHauHykineoruapocpara  (HAAD-H2).
dotodochopunupoBanne. CymmapHoe ypaBHeHHEe (orocuHTe3a. [lepBUYHBIE  TIPOTYKTHI
¢doTocuHTe3a. XEMOCHHTE3 U €ro 3HaueHHE B IPUPO/IE.

Ouepeemuueckuti 0OmeH. ITamnbl 3HEPreTUYECKOr0 OOMEHa, MPUYPOUYEHHOCTh ATHX MPOIECCOB K
OTIpe/IeNIEHHBIM CTPYKTypaM KJIETKH. 3HaueHne MUTOXOHApUi 1 AT® B sHEpreTuyeckoM oOMeHe.
buocunmesz 6enka. T'eneTmueckuii KoJ M €ro cBoWcTBa. OJrtambl OuocuHTe3a Oenka. Peaximn
MaTpUYHOTO cHHTe3a. Perymsmus cunresa OenkoB. ['eH-peryasTop, TeH-onepaTop, CTPYKTYPHBIE TE€HBI,
ux B3aumojeiicrBue. IlpuHIMn oOpaTHON CBSI3U B peryisauud (QYHKIMOHHUPOBAHUS T'EHOB.
CoBpeMeHHbIE TPEICTABICHUS O IPUPOJE TEH

Tunwi Oenenus knemox. JXM3HEHHBIM UK KIETKU M ero 3tamnbl. [IoAroToBKa KIETKH K ACNEHUIO —
nHTepdasa, ee nepruoapl (MPEeCUHTETHYECKHU, CHHTETUYECKHUM, IIOCTCHHTETHYECKUI). bronorudyeckoe
3HavyeHHe HHTep(Pa3bl. AonTo3. MUTOTHYECKUHN UK.

AmuTo3 M ero 3HaueHue. MuTo3 - HuTOJIOrNYecKasi OCHOBa OecroJioro pa3MHokeHus. da3pl MUTO3A,
UX XapakTepUCTHKa. Meio3 - IUTOJIOrMYecKass OCHOBA IOJIOBOTO pa3MHOKeHMs. [lepBoe nenenue
Meio3a, ero (asbl, UX XapaKTEpPUCTHKA. YMEHBILEHHE YHCIa XPOMOCOM Kak pe3yJlbTaT IEepBOTO
nenenusi. Bropoe nenenue meiosa, gaspl, UX XapaKTepPUCTHKA.

becnonoe u nonosoe pazmnooicenue.@opmbl U crocoObl pPa3MHOKEHUsT OpraHu3MoB. becronoe
pPa3MHOKEHHMeE, ero BUbI U 3HaueHue. [1osioBoe pa3MHOKEeHHE, €ro BUbl U 3BOJIOLUOHHOE 3HAYEHHE.
Oumocenes — uHougudyanrvHoe passumue opeanuzmos.OmiofoTBOpeHne M ero Turbl. OCHOBHbBIE
3Tanbl YMOPUOHAIILHOTO Pa3BUTHS KUBOTHBIX. B3anMozeiicTBue yacTell pa3BUBAIOILETOCS 3apOIbIIIa.
buorenernueckuii 3akoH, ero copeMeHHasi uurepnpetanus. [loctamOpuonansHoe pazputue. Bpennoe
BJIUSIHUE QJIKOTOJIs, HUKOTHHA, HAPKOTHKOB, 3arpsi3HEHMsS] OKpYKaroUleHd Cpeabl Ha pa3BUTHE
3apOJbllla KUBOTHBIX U YEJIOBEKA.

Paszoen 3.Pewenue 3a0au no meme «I enemuxa».

Hezasucumoe nacnedosanue npusnakos

HacnenoBanme mnpu MOHOTHOPUIHOM CKpelIMBaHWH. JIOMHUHaHTHBIE M PEIECCUBHBIC MPU3HAKH.
[{uTonornyeckue OCHOBBI pACHICTUIEHUS TMPH MOHOTHOPUIHOM cCKpemuBaHuu. CTaTUCTHUECKUN
XapakTep pacuieruieHus. Paciienienre npyu BO3BPAaTHOM U aHAJIU3UPYIOIIEM CKPEIIMBAHUU.
HacnenoBanue npu quruOpuaHoM ckpeniuBanuu. HezaBucuMoe KOMOMHHpPOBaHHE HE3aBUCHMBIX Tap
MIPU3HAKOB - TpeTHil 3akoH MeHnpens. [{uronorndeckne 0CHOBBI HE3aBUCUMOTO KOMOMHHUPOBAHHUSI TIAp
MIPU3HAKOB.

Xpomocomnasn meopus nacreocmseeHnocmu. SIBIeHNE CLIETUIEHHOTO HACIEIOBAHUS U OTPAHUYEHHOCTh
TpeTbero 3akoHa MeHnpaens. 3Hadenune padoT T.I.MopraHa u ero MIKOJIbI B H3yYCHUH SIBICHUS
CLIETIJICHHOT0 HacyienoBaHus. KpoccuHroBep, ero Ouojormueckoe 3HaueHue. ['eHeTHuecKue KapThbl



xpomMocoM. OCHOBHbBIE TIOJIOKEHUS XPOMOCOMHOW TEOpUHM HACJIEJCTBEHHOCTU. Bkiaa MIKOJbI
T.I''Moprana B pa3pabOTKy XpOMOCOMHOM T€OPUU HACIECICTBEHHOCTH.

I'enemuxa nona. 1lepBudHbIE U BTOPUYHBIC MOJIOBBIE NIPU3HAKU. XPOMOCOMHAsI TEOPUs ONPEACICHUS
nosa. 'omoraMeTHsIi U rereporaMeTHbIi noJ1. HaciienoBanue Mpu3HAKOB, CLEIUIEHHBIX C IT0JIOM.
Bzaumooeiicmeue annenvnvix u neannenvuvix cenos. Hacnenopanue rnpu B3aMMOAECHCTBUM aJlIEIIBHBIX
reHoB. KogoMuuposanue. CBepX10MHUHUpPOBaHHE. MHOKECTBEHHBIN aJIJICJIU3M.

B3aumoneiictBue HeayuienbHbIX TeHOB. KomumnMenTapHocTs. Dnuctas. [lonumepus. MHOkecTBEHHOE
JNEUCTBHE I€HOB. | €HOTHUII KaK LIEJIOCTHASI NCTOPUYECKHU CII0KHUBILIASICS CUCTEMA.

3axonomeprnocmu  usmenuusocmu. @eHotunuyeckas (MOAU(UKAMOHHAS W OHTOTCHETH-YECKas)
n3MeHunuBOCTh. Hopma peakuuu u ee 3aBUCUMOCTh OT reHotuna. CTaTUCTHYECKHE 3aKOHOMEPHOCTH
MOAU(PHUKATUOHHON U3MEHUYUBOCTH; BApUALIMOHHBIN Pl M BapUallMOHHAs KpUBasl.

I'enotunuueckast (koMOMHATHBHASA U MyTallMOHHAs1) U3MEHYMBOCTh. MyTallMOHHAs U3MEHYUBOCTD, €€
BUAbl. Myrannuu, ux npuduHsbl. llocnencTsus BIMSHUSA MYTareéHOB Ha OpraHu3M. Mepbl 3aluThl
OKpY’Kalolllel cpefibl OT 3arpsA3HEHUs MyTareHaMH. 3aKOH TOMOJIOTHYECKHUX PSAJOB B HACJIEICTBEHHON
n3menunBoctd. H.M.BaBunosa. DxciepuMeHTanbHOE NOIYy4eHNE MYTalUH.

l'enemuxa uenosexka. MeTonpl W3y4EHHs] HACIEACTBEHHOCTHM YEJIOBEKA: TI'€HEAJOTMYECKH,
OJIM3HELIOBBIM, IUTOreHETUUECKUN, THOPUIN3ALINs COMATUYECKUX KIIETOK.

HacnenctBennsie 00Jie3HH, MX paclpoOCTpaHEHHE B MOMYNALUAX 4yedoBeka. Mepbl MpopHIIaKTUKU
HaCJIEICTBEHHBIX 3a00JIeBaHU yenoBeKka. BpenHoe BiMsHME alKoOrojsi, HIKOTMHA U HAPKOTHYECKHX
BEIIECTB HAa HACJEACTBEHHOCTh 4YeEJIOBEKa. MeNNKO-TeHETHUEeCKOe KOHCYIbTUpOBaHuE. M3yueHue
POIOCIOBHOM.

Obo0wenue

11 knacc

Pazoen 4. Pewenue 3a0anuii no pazoeny

PasButue Omosioruu B 1ogapBuHOBCKH nepuoa. Padora K.JImHHess. DBOIONMS U 3BOJIIOIIMOHHOE
yuenne. Vcropust sBoonnoHHbIX uae. Kpeanmonusm u tpanchopmusm. CucremMarrka Kak Hayka.
3nauenne pador K. JluHHes 1o cHCTEMaTHKE PACTCHHWH W >KUBOTHBIX. buHapHas
HOMEHKJIaTypa. JBoawunonHas Teopus XK. b. Jlamapka. YueHnue o rpajanuu >kMBbIX OPraHu3MOB U
MOHATHE <JIeCTHHIA cymiecTBy». Teopust karactpod KrioBbe. 3akonbl Jlamapka (ympaxHeHHE U
HEyNMpa)XHEHHE OpraHoB M HaclefoBaHUE OnaronpuoOpeTeHHbIX mpusHakoB). IlpencraBnenus
Jlamapka 00 n3mMeHYnBOCTH. 3HaueHue Teopuu Jlamapka. Jemoncrpanusi. JKu3Hb 1 nesareabHOCTh XK.
b. Jlamapkallpennocbliiku Bo3HMKHOBeHUs1 yuyeHusi Y. JdapBuna. [Ipeanocbuiky BO3HHUKHOBEHUS
yuenusi Y. JlapBuHa: JOCTHXKEHHS B OOJACTH €CTECTBEHHBIX U COIMAIBHO-YKOHOMHUYECKUX HAYK
(kocmoronnueckasi teopust Kanra-Jlamnmaca, AOCTHKEHHS B O0JIaCTH XHMHH, 3aKOH €IMHCTBA
opranu3ma u cpensl Pynse — CeuenoBa, npunuun koppensinuu Kiosbe, padotsl K. bapa, pabotst Y.
Jlaitensi, pabotsl A. Cmuta u T. Manbryca). OBoionuonHas teopusi U./lapBuna. DKcrneuIIMOHHBIHN
matepuan Y. Jlapuna. Yuenue JlapBuHa 00 m3MeHUYMBOCTU. YueHue JlapBuHa 00 MCKYCCTBEHHOM
otOope. BceoOriast nHAMBUAYyalbHAS U3MEHYMBOCTD U M30BITOUHAS YMCIEHHOCTh MOTOMCTBA. boprOa
3a CyIIeCTBOBaHHUE M €CTECTBEHHBIN 0TOOp. Bumbsl 60pbObI 3a cymecTBoBanue. [Ipennocsuiku 60psObI
3a CyIIECTBOBAaHHE U €CTeCTBEHHOTo 0TOOpa. 3HaueHue teopun JlapBuHa. [IoHsATHE O CUHTETHYECKON
TEOPUH SBOIOLMU. BuA: KpuTepum m CTpPyKTYpa. Buj Kak réeHeTMYeCKH M30JIMPOBAaHHAs CHUCTEMA;
PENpOaYKTUBHAS U300 U ee MexaHu3Mbl. Kputepuu Buaa: Mmopdonorndeckuii, pu3noI0rudecKui,
OMOXMMHUYECKUH, TeHETHUECKUH, 3KoIornueckuii, reorpapudeckuii. [llomyasinus Kak CTpyKTypHas
eqnHuna Bujaa. [lonynauroHHas CTpyKTypa BHIA; SKOJOTMUYECKHE U T€HETUUYECKUE XapaKTEPUCTUKU
nonymsinuii. JleMorpadgudeckue mokazaTend U CTpykTypa nomyssiuu. [lomyssinusi Kak eamHuuAa
3BoiouMu. [lonynsuus — sreMeHTapHas SBOJIOLUOHHAS €UHUIA. DJIEeMEHTapHbBIN 3BOJIFOIIMOHHBIN
Marepuail M JJIEMEHTapHOE HBOJIOLUOHHOE siBIeHHE.PAKTOPbI  3IBOJIOIHHM. DJIEMEHTapHbIE
ABOJIIOIIMOHHBIE (PAKTOPHI (MYTALIMOHHBIN MPOIIECC, N3OSN, TOMYISIIMOHHBIE BOHEI, Ipei( TeHOB,
€CTeCTBeHHbI 0TOOp). DOpMBI  €cTeCTBEHHOTO oTOOpa  (CTAOMIM3UPYIOIINM, ABIKYIIUH,
TU3pynTUBHBIN). Buabl m3amenunBoctu. PezepB m3meHunBocTH. EcTecTBeHHBI 0TOOP — rjaBHas
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ABMAKYIIAS CcHiIa 3BOJTIONMU. DOPMBI €CTECTBEHHOTO OTOOpa (CTAOMIM3MPYIOUINHA, ABIKYIIHM,
JU3PYNTUBHBIN). AJanTauusi OpPraHu3Ma K YCJIOBHSIM OOMTAHHMSl KaK pe3yJbTaTr [IelcTBUSA
ecTeCTBEHHOro otdopa. [IpucnocoOuTensHble OCOOCHHOCTH CTPOCHHUS, OKPACKH Tella M TOBEACHUS
#UBOTHBIX. [loBenenueckue aganrauuu. buoxumuueckue agantanuu. @U3HOIOrMUYECKUE AANTALUN.
OTtHocuTenbHas 1eaecoo0pa3HoCcTh afantauuii. BumoodpasoBanne kak pe3yJabTarT IBOJIOLHH.
IIytu  (cmocoObl) ®  CKOpPOCTh  BHII000pa3oBaHHWs; reorpauyeckoe U IKOJIOTHUYECKOE
BuJ000pa3oBanue. ['eorpaduueckas u sxomoruueckas n3oisnus. CoxpaHeHne MHOrooopa3usi BUA0B
KaK OCHOBAa YCTOHYMBOro pa3Butusi 6uocgepbl. bronorndyeckuii mporpecc W OHOJOTHYECKUI
perpecc. IIpuunHbl BeiMHpaHus BUI0B. buonoruueckoe paznooOpasue./lokazaTeJbcTBa 3BOJIOLMA
opraHu4yeckoro  Mmmupa. lluronoruueckue u  MOJEKYJIsIpHO-OMoJioTHUYECKHE  (MOJIEKYJISIPHO-
TreHETUYECKUE), CPaBHUTEIbHO-aHATOMHUYECKUE (cpaBHUTEIBHO-MOP(]OTIOTHUECKHE),
MAJIEOHTOJIOTUYECKHE, SMOpHOIOTHYECKUE U Ororeorpapuiecke J0Ka3aTelbCTBa IBOJIIOHH.
Pa3BuTne mnpeacraBjieHHH 0 TNPoOMCXO:KAeHMH Ku3HM Ha 3emJe. KoHuenuuu abuorenesa u
ouorene3a. OnbiTel @. Peau, JI. Cnananuanu u M. M. Tepexosckoro, omnsiT JI. ITlactepa. ['nnotess
CTallMOHAPHOTO COCTOSIHMSI W maHcriepMud. CoBpeMeHHbIe NpeACTABJIEHUSI 0 BO3HHKHOBEHMU
KU3HU (2 4). Oprannueckuii MUp Kak pe3yJabTaT 3BOJIIOLMU. BO3ZHMKHOBEHHE U pa3BUTHE JKU3HU Ha
3emiie. XUMUYECKHM, mpenduonsorudeckuii (teopus akagemuka A. M. OnapunHa) u OHOJIOTHYECKHI
aTanbl pa3BUTUA *KuBOM martepuu. Teopust Ouonon3a. Paspurue xku3nu Ha 3emJe. Pa3Butue xu3Hu
Ha 3emiie B apXEHCKYyI0 U MpOTEpO30iCcKyto 3pbl. [lepBrie cienpl xu3Hu Ha 3emiie. [losBnenne Bcex
COBPEMEHHBIX THIOB OECIO3BOHOYHBIX >KMBOTHBIX. [lepBbrie XopaoBbie. PazBuTne BOJHBIX pacTeHHIA.
PasButne xu3HM Ha 3emiie B Maneo30MCKyro 3py. IlosBieHne u 3BOIONMS CYXOIYTHBIX PAaCTEHHIA.
[TanopoTHUKH, CEMEHHbIE MAaNOPOTHUKH, FOJIOCEMEHHbIE pacTeHus. BO3HUKHOBEHHE MO3BOHOYHBIX:
pBIOBI, 3E€MHOBOJHBIC, TIpPECMBIKArONIMecs. Pa3BuTue >KM3HM Ha 3emMje B ME3030HMCKYIO H
KallHO30MCKYyI0 3pbl. [losiBIeHHE U pacnpoCTpaHeHUE MOKPHITOCEMEHHBIX pacTeHui. Bo3HMKHOBEHME
ntuy ¥ Miekonutaromux. lloseienne u passutme npumaros. lloseinenue denoseka. I'mmoressl
NPOUCXOKACHHS 4YeJ0BeKa. AHTPOIIOTEHE3 MW €ro JaBwkymue cuiel. IIpencrasnenus o
IIPOUCXOXKICHUH YEIOBEKAa B PasHble Mepuoabl uctopuu Hayku.llos10:keHHe 4ejioBeKa B CHCTeMe
KUBOTHOIr0  mupa. [Ipoucxoxxaenue d4emoBeka. MecTo  4eloBeKa B JKUBOM  IIPUPOJE.
Cucremaruueckoe nosoxenue suna Homosapiens B cucteme »)uBoTHOro Mupa. IlpusHaku u cBoiicTBa
YEJIOBEKA, II03BOJISIIOIIME OTHECTHM €ro K pa3jiM4HbIM CHUCTEMATHYECKMM TIpyNIaM LapcTBa
JKUBOTHBIX.DBOJIIOLMA 4eaoBeka. CTaquy HSBOJIIOLMM 4YEJOBEKAa: NPUMAaTbl — IPEIKUA 4EJIO0BEKa,
aBCTPAJIONMTEK, YEJIOBEK YMEIbIH, IPEBHEHIINN YEJIOBEK, IPEBHUI YEJIOBEK, IIEPBbIE COBPEMEHHBIE
moau.Yenoseueckue pachl. [lonmynsanuonHas crpykrypa Buaa Homosapiens; denoBedeckue pachl;
pacooOpa3oBaHue; €IMHCTBO NPOMCXOXAEHUs pac. IIpucrnocoOurenbHOe 3HAYEHHE PACOBBIX
IIPU3HAKOB. BUI0BOE €IMHCTBO YEIOBEYECTBA.

Pazoen 5. Pewenue 3a0anuii no meme Ixocucmema

Opranusm u cpeaa. JxkoJsiornyeckue paxkropsl. Opranusm u cpena. PakTopsl cpebl 0OUTaHUS.
Knaccugukanus skonoruueckux ¢axtopoB. BrmsHue ¢axkropoB cpeapl Ha opranusM. lIpenensi
BBIHOCJIMBOCTU. 30Ha ONTHUMYyMa, 30Ha yrHereHus. OrpaHuuuBaronMi (akTop. 3aKOH MUHUMYyMa
JIubuxa. Dkonoruyeckass Huma. AOHOTHYeckHe (akTopbl cpeabl. DakTopsl cpenpl OOUTaHUSA U
MPUCIIOCOOJICHUS K HUM JKHUBBIX OpraHM3MoB. AGuoTHueckue (akropsl cpeabl. Posb Temmepatypsl,
OCBEILICHHOCTH, BIQKHOCTH M JAPYTUX (AKTOPOB B  KHU3HEIEATEIBHOCTH COOOLIECTB H
opranuzMoB.buornueckne  ¢akropbl  cpeabl. buotnueckue — daxktopsl  cpensl.  Popmbl

B3aMMOOTHOUIEHUH MeXJIy opraHuzMamu. IIO3UTHBHBIE OTHOLIEHHS — CHMOHMO3: MYTYaJIU3M,
KOOTlepalus, KOMMEHCAIU3M. AHTHOMOTHYECKME OTHOIICHHS: XHUIIHUYECTBO, Iapa3HTU3M,
KOHKypeHuusa. HelitpanbHble oTHomeHHs — HelTpanu3M. CTpykTypa 3kocucteM. EcTecTBEHHBIE

coo0IIecTBa JKMBBIX OpraHU3MOB. buoreorneHo3pl. KoMIOHEHTHI OHOTEOIeHO30B: MPOIYIICHTHI,
KOHCYMEHTBI, pEeAYIEeHThl. bHOIeHO3bl: BHAOBOE pa3HooOpa3ue, IUIOTHOCTh  TOMYJSIIHIA,
ouomacca.llumeBbie cBsi3u. Kpyropopor BemiecTB U J3Hepruud B 3IKocucreMmax. llemn u cetm
nutaHus. Tpoduueckue ypOBHU. OKOJOTHUECKHE MHUPAMUJBI: YHUCEN, OHOMACCHL, DHEPTHH.
KpyroBopor BemectB u 3Hepru B dKocucreMax. [IpMYMHBI  YCTOWYHBOCTH M CMeEHbI
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3kocucrem. M3meHnenune cooOI11eCTB. CMmeHa HKOCHUCTEM. Junamuaeckoe
paBHOBecue.ArpoueHo3.Biusinne 4yejoBeka Ha 3IKOCHCTEMbl. DKOJOTHYECKAE  HAPYIICHHUS.
Buocdepa — ruodanbHasm 3KocuctreM. buochepa — xkuBasg oOonouka maHetsl. CTpyKTypa
ouochepsl. KomnoneHTsl OMocdepsl: )KUBOE BEIIECTBO, BUJIOBOW COCTaB, pa3HOOOpasWe W BKIIAJ B
Oonomaccy; OMOKOCHOE M KocHOoe BemecTtBo Ouocdepsr (B. M. Bepruanckwuii). KpyroBopoT BemecTs B
npupoae. I'panunpl 6nochepsl. Posib KuBbIX oprann3moB B 0uocgepe. Poiib )XHMBOTroO BelllecTBa B
ouoctepe. KpyroBopot BojbI U yriepona B onochepe. buochepa u yesoBek. [Ipsimoe u kocBeHHOE
BIIMSIHUE YeJioBeka Ha Ouocdepy. Ilpupomnsie pecypchl M HX HUCHOJIb30BaHUE. AHTPOIOTCHHBIC
(baxTopsl BO3AEHCTBHSI Ha OMOILEHO3BI (POJIb YEIOBEKa B IMPHPOJE); MOCIEACTBHS XO3SIHCTBEHHOM
JESITEIbHOCTH YesloBeKa. Hoocdepa.OcHoBHBIE IKOJIOTHYEeCKHe npooJieMbl
COBPEMEHHOCTH. AHTPOTIOTEHHOE BIMSHME Ha atMocdepy u ruiapochepy. Opo3ust IMOUBHI.
[Tpupomabie pecypchl W ux ucnosib3oBaHue.IlyTn pemeHusi IK0JI0ru4eckux npoodJaem. [IpoGiems
paIMOHAFHOTO TPUPOAOTIONH30BAHUS, OXPAaHBl TMPHPOJBL: 3alIUTa OT 3arpsA3HEHHH, COXpaHEHUE
ATAJOHOB W TAMITHHUKOB IPUPOIBI, OOecTiedyeHne MPHUPOTHBIMH PECypcaMy HaceNeHHs TUIaHETHI.
OCHOBBI PalMOHATIHLHOTO TPUPOIOTIONH30BAHUS.

Oboowenue

[lepeueHb MearorMuecKUX TEXHOJIOTHU IPENOIaBaHUs yIeOHON JIM CITUTUTHHEIL

[Ipu opramm3amum ydeOHOro Tmpolecca Ha ypokax OHOJOTHH HWCIOJB3YIOTCS —CIIEAYIOIIHe
MearoTHIeCKHe TEXHOJOTHUHU: JHYHOCTHO-OPUEHTHPOBAHHBIE, AU(PEepeHITUPOBAaHHOTO O0yUYeHMUS,
WHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE,  3/I0pOBhecOEperarnie, MPOCKTHAas  AESTEeIbHOCTB,
pa3BUTHE KPUTUUYECKOTO MBIIUICHUSI.

YueOHO-TeMATHYECKHIH IIAH, BKAKYAIIMA NPAKTHYECKVIO YACTh NIPOrPaMMbl

No HaumeHnoBanue pazaenoB v TeMm Koin-Bo
n/n 4acoB
10 xnacc

1. Beenenue. 2
2. Paznen |. Monekymsipaast Ouonorus 12
3. Paznen Il. Luronorus 24
4, Pasznen 1. I'eneruka 28
5. O0o00mmenue 2
Htoro | 68
11 knacc
1. Paznen IV. Bun 38
2. Pasgen V. Dxocucrema 22
3. O06006111EHNE 8
Hrtoro | 68

Kaneﬂz[apﬂo - TEMATHYCCKO€ IVIAHUPOBAHUE

Ne HasBanwue paznena, Tema ypoka KonmnuecTBo Koppekuus
n/m 4acoB
10 kaace
Beeoenue- 2 vaca
1. | BBenenwue B 2eKTHBHBIN peameT. Cuctema 1
OMOIOTrNYeCcKNX HayK. MeTo 16l OMOJIOTHI
2. | Pemenne 3amad no teme « OCHOBHBIE CBOICTBA 1
YKUBOTO. YPOBHU OPTaHHU3AINH KUBOTOY
Pazoen |. Monexynapnas 6uonoeus - 14 uacos
3- | Pemrenue 3amau o teme: « XUMHUYECKHUI COCTAB 2
4. | xierku. Heopranmueckue BEHIeCTBa
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5- | Pemenne 3ama4d no teme: «XUMHUYECKHUH KIETKH. 2
6. | YrueBoab».
7-8 | Pemenne 3aga4 mo teme: «XUMHUYECKAN KIIETKH. 2

JIummmapny.
9- | Pemrenne 3ama4 o teMe: «XUMHUYECKHUI COCTaB 2
10 | xnerku. bemnkmy.
11- | Pemenne 3amay mo teMe: « XMUMHUYECKHUHM COCTAB 2
12. | xnetku. HykinemHOBBIC KUCIOTHD)
13- | Temarndeckass KOHTPOJIbHAS paboTa Mo TeMe 2
14

Pazoen . Lumonoeus - 22 uacos
15- | Pemenue 3amau o teme: «llurosnorus kak Hayka. 2
16. | KierouHas Teopus»
17- | Pemienue 3am1a4 o Teme: « CTpoeHue KIETKH U €€ 2
18. | opranouab»
19- | Pemenue 3amau mo teme: «DPOTOCUHTESY 2
20.
21- | Pemenue 3a1a4 1Mo TeMe: « JHEPreTHUCSCKHIA OOMEH. 2
22 | I'muxomnusy
23- | Pemenue 3a1a4 1o TeMe: « JHEPreTHUCSCKHIA OOMEH. 2
24. | Jlprxanue»
25- | Pemenue 3amau o teMe: «buocuuTes OEIKa. 2
26 | TpanckpuIIus»
27- | Pemenue 3amau o teMe: «buocuuTes OEIKa. 2
28 | Tpauncusuus»
29- | Pemenue 3amau o teMe: « THUIBI NETEHUA KIIETOK. 2
30 | Muto3»
31- | Pemenue 3amau o teMe: « THUIIBI NETI€HNUA KIIETOK. 2
31 | Meiio3»
33- | Pemenue 3amau no teMe: «becrioiioe u mojioBoe 2
34. | pa3MHOXEHUE)
35- | Pemenue 3anad o teme: «MHAUBUAYaTbHOE pa3BUTHE | 2
36. | opraHu3MOB»
37- | Temarudeckas KOHTPOJIbHAS paboTa 1Mo Teme 2
38.
Paszoen I, I'enemuxa —28 u

39- | Pemenue 3anad nmo teme: «MOHOTHOpUITHOE 2
40. | ckpemmBanue. [loiHOE M HEMOJHOE JOMUHUPOBAHUE

MIPU3HAKOBY
41- | Pemenue 3ama4 no teme: «lurubpuaHoe u 2
42 | monuruOpuIHOE HE3aBUCUMOE HACIIEIOBAHHE

MIPU3HAKOBY
43- | CuerieHHOE HacnenoBanue. 3akoH Moprana. 2
44 | XpoMocoMHasi TEOpHUSI HACIEACTBEHHOCTH.
45- | Perrenue 3a1a4 Ha CIEINIEHHOE HACIEAOBAHUE, 2
46 | KPOCCHHTOBED
47- | I'enetuka noia. Pemenue 3a1a4 Ha CICIIJICHHOE C 2
48 | moyoM HaclleZOBaHHUE
49- | Pemrenue 3a7a4 Ha HacJIeOBaHKUE JBYX MIPU3HAKOB 2
50 | cremaeHHBIX C IIOJIOM.
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51- | Pemenue 3a1a4 Ha ayTOCOMHOE U CILICTIIECHHOE C 2
52 | monoM HacienoBaHue
53- | Pemenune 3a1au Ha B3aUMO/ICHCTBUE AJIJICIbHBIX T€HOB | 2
54. | — KOJIOMUHMPOBAHHUE, CBEPXJOMUHUPOBAHHE
55- | Pemenue 3a1a4 Ha BCe THIILI B3aUMOACHCTBUS 2
56 | HeayuenpHBIX reHOB. KoMIieMeHTapHOCTh. DnncTa3
57- | Pemenue 3aga4y Ha THUIILI B3aUMOIEHCTBUSA 2
58. | HeaymenbHBIX TeHOB. [loIMMepHOE AeiiCTBHE TCHOB.
59- | 3akOHOMEpPHOCTH U3MEHYMBOCTHU. Pernienne 3amanuit 2
60. | mo TeMe HaclIeICTBEHHAs U3MEHYUBOCTh
61- | MomudukanronHast 13MeHYHBOCTb. [locTpoenne 2
62 | BapHallMOHHOW KPUBOH
63- | Pemenue 3aqa4u mo teMe: «l eHETHKA YEIOBEKAY. 2
64. | Pemenne 3amau «Po10CcI0BHAS YETIOBEKAY
65- | Temarnveckast KOHTPOJIBbHAS paboTa 2
66
Oboowenue — 2 uaca
67. | ['omoBast KOHTpOJIBHAS paboTa 2
68. | Utorosoe 3aHsTHE TIO KYpCY. 2
11 kaacc
Pazoen \V. Buo —38 uacos
1- | Pemenue 3amaunii no reMe: OCHOBHBIE UIEU 2
2. | BOBHUKHOBEHUS U PA3BUTHSI )KU3HU HA 3eMIie
3- | Pemenne 3amanuii mo Teme: Muen kpeannoHusma u 2
4. | TpanchopMm3Ma, X OTIIMYHUE OT IBOJIOIMOHHON UICH
Y. JlapBuna
5- | Pemenue 3amanuii Ha ONpeeIiCHUE KPUTEPHEB BU/IA 2
6.
7- | Pemenne 3aganuii Ha onpeaeneHue Gopm 2
8. | ecrectBeHHOTO OTOOpPA
9- | Pemenue 3aganuii mo reMe BunooOpazoBanue 2
10.
11- | Pemenue 3amanuii Ha COIIOJYNHEHNE 2
12. | cucreMaTUyecKuX €AUHMI Y PACTEHUI M )KUBOTHBIX
13- | Pemenue 3aianuii Ha onpeieiICHUE OMOJIOTUYECKOTO 2
14. | nytu u o0mmue 3aKOHOMEPHOCTH Pa3BUTHUS
OpPraHNYECKOT0 MHUpa
8. | Pemenue 3aganuii mo Teme Jloka3arenbCcTBa 2
HBOJIIOIMH OPraHUYeCKOro MUpa
9. | Pemenue 3aganuii no teme CoBpeMeHHBIE 2
MIPEJICTaBJICHHS O BOBHUKHOBEHUU JKU3HH
10. | Pemrenue 3amanuii mo reme Bo3HUKHOBEHNE U 2
pa3BHUTHE KU3HU HA 3emiie B APXEHCKYIO U
IIpoTepo30HCKyIO 3pBI
11. | Peurenue 3aganuii o reme Passurtne »xu3Hu Ha 3emie | 2
B [laneo3olickyro apy
12. | Peurenue 3aganuii o reme Passurtne »xu3Hu Ha 3emie | 2
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B Me3o30i1ckyto u KailHO301MCKYIO 3pbl

13 | Pemenue 3aganuii o DBOIIOMUH U 5KU3HEHHBIM 2
nukiaMm Pactenumit

14. | Penrenne 3agaHuii 1o DBOIIOLUA U )KU3HEHHBIM 2
nukiaMm Pactenmit

15. | Pemrenue 3amanuii mo DBoJronuu JKMBOTHBIX 2

16. | Pemrenue 3amanuii mo IBoJronun JKUBOTHBIX 2

17. | Pemrenue 3amanuii nmo teme Iloyoxkenue delioBeka B 2
CHCTEME OPraHU9eCKOTO MUpPa

18. | Pemenue 3aganuii Ha onpenieNieHUe CTaAui pa3BUTHS | 2
YeJI0BEKA U YeIIOBEUYCCKHUX Pac
O06o00menue 4

19. | Temarnueckast KOHTpOJIbHAS paboTa MO TEME 2

Pazoen V. Dxocucmema — 22 uacos

20. | Pemenwne 3amannii Ha MPUCTIOCOOTICHUS K Pa3HBIM 2
cpeaM OOUTaHUS, BIUSHUE SKOJOTHICCKHX (PaKTOPOB
CpeIbI

21. | Pemenwue 3a1aHuii Ha CTPYKTYPY 3KOCHCTEMBI. 2
[TumeBbie ypOBHU, IMUAIIEBBIC IIETTH M CETH.

22. | Pemenwue 3aqannii Ha KPYroBOPOT BEIIECTB U 2
pacrpesiesieHue SHePTHH

23. | Pemenue 3amannii Ha IPUYUHBI YCTOWIMBOCTH U 2
CMEHEBI DKOCHCTEM

24. | PemeHue 3aaHuii Ha PacTlio3HABAaHUE SKOCHUCTEM 2

25. | Pemenue 3amannii Ha OTVIMUUTENbHBIE 0COOEHHOCTH 2
€CTECTBEHHBIX SKOCHCTEM M arporieHO30B

26. | Pemenue 3amanuii Ha POJIb )KMUBBIX OPraHU3MOB B 2
ounocdepe

27. | Peenue 3aaduii 10 BIMSHUIO YEJIOBEKA HA 2
onocdepy. Bupl 3arpsi3HeHUS U yTH UX PEIICHUS

28. | Pemenue no 3aganuii mo treMe YenoBek U ero 2
3I0pOBBE. BiusiHUE MPUPOTHBIX U AHTPOTIOTCHHBIX
(hakTOpOB Ha 3/I0POBHE YETIOBEKA

29. | Perenue 3amanuii Mo 0CHOBaM OMOHUKHU 2

30. | TemaTu4eckass KOHTPOJIbHASI paboTa 1O TEME 2

Obobwenue — 8 uaca

31. | O600IIIEHNE TTO0 OCHOBAM IIUTOJIOTUH 2

32. | O600I1IEHHE [T0 OCHOBAM I'€HETUKHU 2

33. | KonTponbHas paboTa 1o Kypcy 2

34. | UtoroBoe 3aHsTHE TIO KYpCY 2
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VY4eOHo- TeXHruYeCcKoe 00eceueHue

Ne ..

CpencrBa

[Iepeuens cpencts

Y4eOHo- maboparopHoe
o0opynoBaHue U
puOOpHI

Jlabopamoproe obopydosanue u npubopol :
MHukpockon y4eOHbIi

KanenpHuna ¢ nuneTkon

Mensypka 50 miu

[Tasouka crexystHHAA

Crekiio mokpoBHoe 18/18

Crexiio npeameTHoe

dunpTpoBanpHas Oymara

Yamka [Terpu 100

Habop muxkponpenapamos

10 00IIeH OHOJIOrHH, OOTAaHHUKE, 300JIOTHU U aHATOMUM
4yeJI0BEKA(TUCTOJIOT s TKaHE! )

TexHuueckue u
JJIEKTPOHHBIE CPEACTBA
o0yueHusi U KOHTPOJIA
3HaHUH ydyalmxcs

Texnuueckue cpedocmea 00yueHusL:

[lepcoHanbHBIN KOMIBIOTEP — paboyee MECTO YUUTENS
HNuTepakTuBHAs 10CKa

MynbTUMEIMITHBINA IPOEKTOP

OprrexHuka

MoOMITBHBIN KOMIBIOTEPHBINA Ki1ace ( HOYTOYKH -15 mmiT.)
HuTepner pecypce

Junaktryueckue pecypchl kKabuHeTa OMOJIOTHH

Pecypc mkonbHOM OMOIHOTEKH
VYu4ebHo-npakTHUecKoe 1 yueOHO-1abopaTopHOE
000pyTI0BaHNE

©WooN~ WM E

udpossie
oOpa3oBarelibHbIC

pecypchl

O6mras  Oumomorumss 10 wm 11 «wmacc. MynpTuMenuitHoe
npuioxenue Kk yaeonuky B.U. CuBornazosa, 11.b. AradonoBoii,
.OnekTpoHHoe yueOHoe uznanue.- M.: [IpocBemenue, 2019.
Pemry EI'D.

NuTtepHeT-pecypcehl:

1. http://www.fipi.ru— ®enepanbHblii HHCTUTYT
neaarornueckux u3meperuit (OTKpBITHIN OaHK 3a1aHU
EI'D)

2. http://school-collection.edu.ru/catalog/search - Emunas
KOJUIEKIIHS HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB

3. http://chashnikil.narod.ru/uchutil45.htm— Karanor
CCBIJIOK Ha 00pa3oBaTenbHble pecypchl HTepHeTa 1o
pazneny «buonorus.

4. http://www.kokch.kts.ru/cdo/ - rectupoanue On-line mo
6uonoruu ams yyamuxes 5-11kmaccos.

Pecypcol oucmanyuonnoeo ooyuenus

1. Poxmnoshttp://testipobiologii.ucoz.ru/ - Tects! mo
6uonoruu ot yuutens 6uonorud Mypomueoit FOmuu
BnanumMupoBHBI (aBTOPCKUN EPCOHAIBHBIN CalT)

2. http://reshuege.ru-«Peury EI'9»— o0pazoBaTenbHbIi
nopran
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Crnucok MCnoIb3yeMON JTUTEPaTypPhl

Ne HaumenoBanune ABTOp HN3naTenbcTBO U rofg
W3IaHUS

1. buosnorus. bosnbioit cipaBouHUK baryes A.C., M.: Ipoda
JUISl IIKOJIBHUKOB M noctynarouux B | ['ynenkoBa MLA.,
BY3BI Enenesckuit A.l'.

2. buonorus B Tabnunax 6-11 kmacesl. | Kosnosa T.A., M.:Ipoa
CripaBouHO€ nocoOue. Kyumenko B.C.

3. Enunsiit rocynapctBennsiit sk3amen: | [.M.JIepuep M.IIpocsemnieane. IJKCMO
Bbrnomornsg: Meroanka ImoAroTOBKH

4, EI'D 2021. buonorwus: I'.1. Jlepuep. M.: Dxcmo- Ipecc, 2020
TPEHUPOBOYHBIE 3aTaHUS

5. EI'D. buonorus. [Ipaktukym ®UIIA: | Boponuna I'.A.,
HOATrOTOBKA K BeITOIHeHUIO yacth 2 | Kamnnosa I'.C.
(B).

6. EI'D 2021. buonorus. [Ipaktukym no | Kanunosa I'.C.,
BBITNIOJIHEHUIO THUIIOBBIX TECTOBBIX Massipkuna T.B.
saganuid EI'D.

7. EI'D 2020, 2021, brnonorus Poxnos B.C., Canenxo | HammonampHoe

B.b., Kotuxosa H.B. obOpazoBanue, 2020, 2021

JleMoHCTpaIMOHHbIE BApUAHTHI KOHTPOJIBHBIX U3MEPUTENBHBIX | DenepaibHOe

8. MaTepHuajIoB €IMHOTO rocyaapcTBeHHOTO dk3ameHa 2020-2021 | rocymapcTBEHHOE HaydHOE
roJ0B I10 OMOJIOTHH. yupexaenne «OUITNy.
Konudukarop anemeHTOB copepxkanus U TpeOOBaHUM K denepaabHOE

9.

YPOBHIO ITOATOTOBKH BBIITYCKHHUKOB 061H€06p330BaTeJ'IBHBIX
yqpen(z[eHHﬁ I TOATOTOBKU €IUHOI'O roCcyaapCTBEHHOT'O

sk3amena 2021 mo OMOoJIOruu.

rocyJlapcTBEHHOE Hay4HOe
yupexaenne «OUITN».
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	Цель: расширение и углубление предметных и метапредметных компетенций учащихся  по разделам курса биологии в соответствии с требованиями подготовки к единому государственному экзамену.
	Задачи:
	 обобщить, систематизировать, расширить и углубить знания учащихся сформировать/актуализировать навыки решения  биологических  задач различных типов.
	 закрепить материал, который ежегодно вызывает затруднения при сдаче ЕГЭ (Метод.письмо «Об использовании результатов ЕГЭ в преподавании биологии в образовательных учреждениях среднего (полного) общего образования);
	 дать ученику возможность реализовать свои интеллектуальные и творческие способности  в других областях деятельности при выполнении проектной работы.
	 развивать у учащихся умения работать с текстом, рисунками, схемами, извлекать и анализировать информацию из различных источников;
	Курс опирается на знания, полученные при изучении  курса биологии 10, 11 класса. Содержание программы включает 5  основных разделов: решение  задач по молекулярной биологии, решение  задач по цитологии, решение  задач по генетике, решение заданий поэв...
	Место учебной дисциплины в учебном плане
	 алгоритмам решения задач, не входящие в обязательный минимум образования (базового и повышенного уровня сложности);
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