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NOACHUTEJIbHASA 3AMNCKA

Mpwn pa3paboTke nporpamMmmMbl No BUOOrUN TEOPETUYECKYD OCHOBY A/t onpeneneHus
noaxonoB K (hOpMUPOBaHWUIO copepxaHua yvyebHoro npegmeTa «buonorus» cocTaBuau:
KoHUuenTyasbHble nonoxeHns @Oroc COO o B3auMoobyC/sIOBNIEHHOCTM  Uenen,
cofepXaHus, pe3ynbTaToB 0bydyeHns n TpeboBaHUIA K YPOBHIO MOAFOTOBKWN BbIMYCKHUKOB,
noJsioXkeHns o6 obwmx Uensx N NpUHLMNAX, XapakKTepn3ywLINX COBpeMeHHoe COCTOosIHME
cucTteMbl cpegHero obulero obpasoBaHua B Poccmnckom depepaummn, a Takxe
nosioXkeHnsa o cneunduke 6Guonornn, eé€ 3HayYeHUM B MNO3HAHUM >KUBOW MNpUpoObl U
obecnevyeHnn cCywlecTBOBaHUS 4esnoBeyeckoro obuwiectBa. CornacHO Ha3BaHHbIM
MoJIOXKEHNAM, ornpenesieHbl OCHOBHblE (YHKUWW MporpamMmbel no OGuonorum un eé
CTPYKTYypa.

Mporpamma no 6uonorun paéTt npepctaBieHne o uensax, o6 obuwen cTpaTernun
oby4yeHuns, BocnMTaHUs U pa3BuTUa obydatowmxcs cpeacTBamm ydyebHoro npepmeTa
«Bbnonorunsa», onpenenset obs3aTenbHoe MNpenMETHOE COLep)XaHue, ero CTPYKTypY,
pacnpegeneHve no pasgenam M TeMaM, PEKOMEHAYEMYIO MOC/eA0BATENIbHOCTb U3yYeHUS
y4yebHOro matepunana Cc y4€ToM MeXNpeaMETHbIX U BHYTPUNPEAMETHbIX CBS3EN, JIOrNKKN
obpa3oBaTenbLHOro nNpoLecca, BO3pacTHbIX ocobeHHoCcTen obyYaroLmnxcs.

B nporpamme no 6uosiorunm TakXe Yy4HUTbIBalOTCA TpeboBaHUS K MJIaHUPYEMbIM
JINYHOCTHbIM,  MeTanpeaMeTHbIM W  NpeAMeTHbIM  pe3ynbTaTaM  o00y4yeHus B
hOpMUPOBAHNN  OCHOBHbLIX BWUAOB Yy4yebHO-Mo3HaBaTeNbHOW AesATeNbHOCTU/yYebHbIX
OencTBUin obyYaloLKnXCcs No 0CBOEHUIO coaepXaHusa buonormyeckoro obpasoBaHus.

B nporpamme no 6uonorum (10—11 Knaccbl, 6a30BbIl YPOBEHb) pPeasIM30BaH MPUHLMN
npeemMcTBEHHOCTN B u3yyeHun 6uonorun, 6narogaps 4emy B HEW npocMaTpuBaeTcs
HanpaBJIEHHOCTb Ha pa3BUTWE 3HAHWNA, CBA3aHHbLIX C (OPMUPOBAHMEM €ECTECTBEHHO-
Hay4YHOro MMWPOBO33PEHUS, LEHHOCTHbIX OpPUWEeHTauMin JIMYHOCTU, SKOJIOrMYECKOro
MbILLJIEHUS, MPeACcTaB/IeHNUN O 340pOoBOM obpase »XU3HKM U Bepe)XHbIM OTHOLLUEHMEM K
OKpy>XalLen npupofHon cpepe. NosToMy Hapsagy C m3ydeHueMm obiebuonornvyeckmx
TEOPUN, @ TakKXe 3HAHUA O CTPOEHUWN XXUBbLIX CUCTEM PA3HOr0 paHra U CyLIHOCTW
OCHOBHbIX MpPOTEKaWMX B HUX MPOLECCOB B rMporpamme no 6Guonornm yneneHo
BHMMAHME MCMO/Ib30BAHMIO MOJIYYEHHbIX 3HAHWIA B MOBCEOHEBHOW >XWU3HW O pelleHus
NPUKNAAHbIX 3aga4y, B TOM 4ucne: npodUNaKTUKM HacneACcTBeHHbIX 3aboneBaHui
yesioBeKa, MeONKO-TEHETMYECKOr0 KOHCYJIbTUPOBaHUS, O0OOCHOBaHUA 3KOJIOMMYECKMU
uenecoobpasHoOro mnoBedeHNA B OKPY>XalLWEN MPUPOOHON cCpepfe, aHa/in3a BIMSAHUSA
XO35INCTBEHHOWN OeATesIbHOCTM YesoBeKa Ha COCTOSIHME MPUPOAHBLIX WU WCKYCCTBEHHbIX
3KOCUCTEM. YCuUieHne BHUMaHUS K MPUKJAAHOM HamnpaBsieHHOCTU y4debHoro npeameTa
«Bbuonormnsa» NpoAnKToBaHO HeObX0AMMOCTbIO obecrnevyeHus ycoBUA ONS peLleHns 0gHOWN
N3 aKTyaJibHbIX 3a4ay WKOMbLHOro 6bmonornyeckoro obpasoBaHus, KoOTopas npennonaraeT
opMupoBaHne y obyyvalolMxcss  CrMocoBHOCTW afanTUPOBaTbCs K U3MEHEHUSM
OVWHaMNYHO pa3BMBalOLLEr0CA COBPEMEHHOIO MUpa.

Brvonornsa Ha ypoBHe cpegHero obuiero obpa3oBaHus 3aHUMaeT BakHoe MecTo. OHa
obecneynBaeT opMupoBaHMe Yy oOyYalLWMXCA MNpencTaB/eHU O Hay4YHOW KapTuHe
Mupa, pacwmpsieT 1 obobLlaeT 3HAHUSA O XXMBOW Npupoae, €€ OTANYNTENbHbIX NpPU3HaKax
— YPOBHEBOW OpraHmM3auuum u 3BOJIOLUM, CO30AET YC/NOBUS ANA: MO3HAHUS 3aKOHOB
YXMBOW Mpupoabl, GopMNPOBaHNSA (PYHKLMOHAJIbHON FPaMOTHOCTW, HAaBbIKOB 340POBOr0 U
6e3omacHoro obpasa >»XW3HW, IKOJIOTMYECKOro MbIWJIEHNS, LLEHHOCTHOrO OTHOLUEHUS K
XXNBOW Mpupoae N 4enoBeky.

Bonblwoe 3HayeHue 6uoNorvus MMeeT TakKXe AN pPeLleHUss BOCMUTATENbHbIX U
pa3BuBalOLWMX 3ajady cpefHero obuwero obpasoBaHusA, couuvanmMslauum obydarowmxcs.
N3yyeHne Ouonorum obecnedmBaeT ycnoBuUs AN (HGOPMUPOBAHUS WHTENSIEKTYalbHbIX,
KOMMYHUKALUWOHHBIX U WH(POPMALMOHHBLIX  HaBblKOB, 3CTETUYECKOW  KyJbTypbl,
cnocobcTByeT WHTEerpaumm Ouonornvyeckux 3HaHUA C NpPeacTaBiAeHUsMU W3 OPYrux
y4ebHbIX NMpeamMeToB, B YaCTHOCTU, U3NKK, XUMUN 1 reorpacdunn. HasBaHHbIE MONOXKEHUS
0 npefHa3HavYeHun y4yebHoro npegmeTa «buonorusi» COCTaBUIN  OCHOBY  AJis
ornpenefsieHNss MNoaxodoB K OTOOpY U CTPYKTYPUPOBAHUIO ero  CoAepXaHus,
npeacTaB/ieHHOro B NporpamMme no 6uonoruw.

OTbop copepxaHua y4yebHoro npeameta «buonorms» Ha 6Gas3oBOM ypoBHE
OCYLLECTBNEH C MO3MUMIA KYyNbTypoCoobpa3HOro noaxona, B COOTBETCTBUMU C KOTOPbLIM
obyyvatomecs AOJIXKHbl OCBOUTb 3HAHUSA U YMeHUs, 3HaYMMble S8 PopMMPOBaHNSA obLLeln
KyNbTypbl, oOnpeAenswline aAdekKBaTHOE TMOBeAeHNe 4YesloBeKa B  OKpy>Katollen



npupogHonm cpene, BocTpeboBaHHble B MNOBCEAHEBHOW >XU3HW U MPaAKTUYECKON
neatenbHocTn. Ocoboe MeCToO B 3TOM CUCTEMEe 3HAaHUWA  3aHMMAlT  JNEMEHTHI
CoOepXXaHus, KOTopble cayXXaT OCHOBOM AN (OpMUPOBaHUSA NpeacTaB/eHUn o
COBPEMEHHOW €eCTEeCTBEHHO-HAY4YHON KapTMHE MUPa W LEHHOCTHbIX OpUeHTaunsax
JNINYHOCTK, crnocobCcTBYOWNX ryMaHmn3aumm buonornyeckoro obpasoBaHus.

B cootBeTcTBMM C TpeboBaHuamn Proc COO K MaTepuanbHO-TEXHUYECKOMY
obecnevyeHnmio y4yebHoro npouecca 6a30BbIN ypoBeHb Kypca 6uonormm Ha ypoBHe
cpepHero obwero obpasoBaHMa M3y4YaeTCcs C  WUCMNOJIb30OBAaHWEM  COBPEMEHHOrO
obopypoBaHus uUeHTpPa «To4YKa pocCTa».

CTpyKTypupoBaHne cogepxaHusa y4ebHoro maTtepumana B nporpamme no 6uonorum
OCYLLEeCTBNIEHO C YYETOM TMNPUOPUTETHOrO 3HA4YeHMS 3HaHUA 06 OTJINYMTENbHbIX
0COBEHHOCTAX >XMBOW NPUPOAbI, O €€ YPOBHEBOW oOpraHmM3auum un 3sBonwounn. B
COOTBETCTBMW C 3TUM B CTPYyKType y4yebHoro npeameTa «buonorus» BblaeneHsbl
cnenywuine copep)xaTefnbHble nuHUK: «Bnonorms Kak Hayka. MeToabl HayyHOro
no3HaHus», «Knetka kKak 6uonormyeckas cucteMma», «OpraHmaM Kak 6Ouonormyeckas
cucteMma», «Cnctema u  MHoroobpasme OpraHMYEecKoro Mupa», «IBOJIIOLUA »KUBOWN
npupoabl», «IKOCUCTEMbI N MPUCYLLNE UM 3aKOHOMEPHOCTU».

Llenb mn3yyeHnsa ydebHoro npeameta «buonorums» Ha 6a3oBoM ypoBHe — oBlafdeHuMe
00yYaloWmMMNCa 3HAHUAMU O CTPYKTYPHO-PYHKLNOHANBLHON OpraHn3aunmn »XMBbIX CUCTEM
pa3HOro paHra u npuobpeteHne yMeHUN WNCMONb30BaTb 3TWU 3HAHWUSA AN FPaMOTHbIX
OENCTBUN B OTHOLIEHUN OOBEKTOB >XXUBOW MPUPOAblI N PELIEHUSA Pa3/INYHbIX XXU3HEHHbIX
npobnem.

HocTmxeHne uenn msydeHmsa ydebHoro npepmeta «bnonorusi» Ha 6a3o0BOM ypOBHE
obecneynBaeTCA pelleHneM ceayLlnx 3agay:

oCBOeHMEe 06y4awLWMMNCA CUCTEMbI 3HaHUM O OBNONOrMYeCcKNX TeOopUsx, YYEHUSX,
3aKOHaX, 3aKOHOMEpPHOCTHAX, TrunoTesax, MnpaBuaax, CAyXalwux OCHOBOM  Ang
hopMunpoBaHMA nNpencTaBieHU O eCTEeCTBEHHO-HAay4YyHOW KapTMHE Mupa, O MeTodax
Hay4YHOro Mo3HaHWsA, CTPOEHMN, MHOroobpa3nm N 0COHEHHOCTAX XUBbLIX CUCTEM PA3HOro
YPOBHS OpraHusauun, BbiOAOWNUXCA OTKPbITUSAX W COBPEMEHHbLIX WCCNefOoBaHUAX B
buonoruu;

hopMupoBaHMe y 00yYaloWmMXCa NO3HaBaTENbHbIX, MHTENNEKTYasIbHbIX N TBOPYECKMX
crnocobHoCTen B MpoOLLECCe aHanM3a OaHHbIX O NyTAX pa3BUTUS B BMONOrMM Hay4HbIX
B3rna00B, UAen 1 noaxonoB K N3y4YeHUO XUBbIX CUCTEM Pa3HOro ypOBHS OpraHmM3aunm;

CTaHoBsieHne y obyvatowmxca obuwen KynbTypbl, PYHKLUMOHANLHOM FPaMOTHOCTN,
pa3BUTUE YMEHUA OOBACHATL W OLEHMBATb SABJIEHMS OKPYXKaloWero Mupa >XUBOW
npupoabl Ha OCHOBAHWUMN 3HAHWI W OMbITa, NOJIYYEHHbIX NPU U3ydYeHnn buonorum;

opmMumpoBaHme y obyyvatlowmxca yMeHUn UalCTpMpoBaTh 3HaYeHne 61oormyeckmnx
3HAHWN B NMPaKTM4YECKON AeATEeNbHOCTN YenoBeKa, Pa3BUTUM COBPEMEHHbIX MeONLNHCKNX
TEXHONOrnnN U arpobrnoTexHoONor ni;

BOCMUTaHne y6eXAEHHOCTN B BO3MOXXHOCTW MO3HaHWS YEJSIOBEKOM XXWUBOW Mpupoabl,
HeobxognMocTn 6epeXXHOro OTHOLWIEeHUs K Hen, cobnogeHus >3TUYEeCKUX HOpM npwu
nposeneHnn 6UoNornM4eckKnx nccaenoBaHui;

0CO3HaHME  LUEHHOCTU  Bbunonorm4yeckMx  3HaHMW  ONAS  MOBBLILEHWS  YPOBHS
3K0JIOrMYEeCKOn KyJbTypbl, 418 POPMMPOBAHNA HAaYYHOr0 MUPOBO33PEHUNS;

npUMeHeHne NpnobpeTEéHHbIX 3HAHUM U YMEHUNIA B NMOBCEOAHEBHOW XXU3HU A1 OLLEHKU
nocnencTBUN CBOEW AeATEeNbHOCTU MO OTHOLIEHUIO K OKpYyXKatollen cpene, CObCTBEHHOMY
300poBblo, 06boCHOBaHMe N cobnogeHne mep npodunakTuku 3abonesaHunn.

B cucteme cpenHero obuwero obpa3soBaHua «buonorusa», naydyaemasa Ha 6a3o0BoOM
ypoBHe, ABnsieTcs o06s3aTeNbHbIM y4ebHbIM NpeaMeToM, BXOAAWMM B COCTaB NpegMeTHON
obnactun «EcTecTBEeHHO-Hay4Hble NPeaMETbl».

Ons wn3ydyeHna 6Guonorunm Ha 6a3oBOM ypoBHe cpenHero obuero obpa3oBaHUsA
oTBOOUTCA 68 4YacoB: B 10 Kjlacce — 34 4Yaca (1 4ac B Hepgenw), B 11 Knacce — 34 4aca (1
4yac B Hepnenw).



COOEPXAHME OBYYEHUA
10 KNIACC

Tema 1. buonorua Kak Hayka.

Buonornsa Kak Hayka. CBA3b 6uonormm ¢ obweCTBEHHbIMU, TEXHUYECKMMU U APYT MU
€CTeCTBEHHbIMN HayKaMu, dunnocodmnen, STUKON, 3CTETUKON N npaBoM. Ponb 6buonorun B
hopMMpOBaHNN COBPEMEHHOW HAay4YHON KapTuHbl Mupa. Cnctema 6Mosnorm4ecknx Hayk.

MeToabl MO3HaHWUA >XMBOWM Mpupodbl (HabnwaeHne, 3SKCNEPUMEHT, OMNucaHue,
N3MepeHmne, Knaccudbukaums, MogenmpoBaHue, ctaTucTunyeckas obpaborTka AaHHbIX).

JeMoHcTpauuum:

MopTpeTsbl: Y. JapsuH, I'. MeHpenb, H. K. Konbuos, 1. YOTCOH 1 ®. Kpuk.

Tabnunubl N cxeMbl: «<MeToAbl MO3HAHUSA XXUBOW MNPUPOLAbI».

JlabopaTopHble U NpakTu4yeckne paboThi:

MpakTnyeckas pabota Ne 1. «Mcnonb3oBaHMe pasIMYHbIX METOAOB MPU UN3YyHeHUU
6rnonornyecknx o6 LEKTOB».

TeMa 2. XKuBble cMCTEMbl U1 UX OpraHusauus.

Xuneble cuctembl (BMoCUCTEMBI) Kak npegmeT maydeHus buonorun. OTanYmMe >XMBbIX
CNUCTEM OT HeopraHU4YeCcKon NpupoAbl.

CeonctBa 6buocuctem wn ux pasHoobpasme. YpoBHW opraHmsaunmm 6buocucrtem:
MONEKYNAPHbIA, KJETOYHbIN, TKaHEeBbI, OPraHW3MeHHbIN, MOMNyAALNOHHO-BULOBOMN,
3KOCUCTEMHBIN (BruoreoLeHOTUYECKNI), BrochepHbIn.

JeMoHcTpauuu:

Tabnuubl N cxembl: «OCHOBHbIE MPU3HAKKN »XU3HU», «YPOBHWU OpPraHuM3aunn >XMBOM
npunponabl».

ObopynoBaHue: mogenb monekynsl OHK.

TeMa 3. XMMUYECKUA COCTaB U CTPOEHUE KIETKW.

Xnmmyecknin cocTaB KNeTKW. Xummyeckune 3/IEMEHTbI: MaKpPO3JIEMEHTHI,
MUKpPO3J1eMeHTbl. Boga n MmHepanbHble BewecTsa.

OYyHKLMN BOLbl U MUHepasibHbIX BeLeCTB B kieTKe. lNognep)xaHne oCMOTUYECKOro
6anaHca.

Benkn. CoctaB u cTpoeHue 6enkoB. AMUHOKUCIOTbBI — MOHOMepbl 6Genkos.
HesameHMMble © 3aMeHUMble aMUHOKWUCIOTbl. AMMWHOKWUCJIOTHBLIA COCTaB. YpPOBHMU
CTPYKTYpbl 6enkoBom MONEKyfbl (MepBMYHas, BTOpPUYHAsA, TpPeTMYHaa U 4YeTBepTU4YHad
CTPYKTYpa). XMMmmnyeckme ceonctea benkoB. buonornyeckne yHkUuUn 6enKos.

depmMeHTbl — brnonormndyeckmne KaTanmsaTopbl. CTpoeHue hepMeHTa: aKTUBHbIA LEHTP,
cybcTpaTHaa cneundmnyHocTb. KodepMmeHTbl. BuTamuHbl. OTAn4mMa ¢epMeHToB OT
HeopraHn4eckux KaTasnm3aTopoB.

Yrneesopbl: MOHOCaxapuibl (FO0Ko3a, pubo3a u pesokcupmnbosa), Ancaxapupbl
(Caxapo3a, N1lakTo3a) 1 nosncaxapuabl (Kpaxmars, riankoreH, uennwsosa). buonormnyeckmne
PYHKLNN yrnesBonoBs.

Nvnnabl: Tpuranuepungbl, ¢ochonnnuobl, ctepouabl. MMApoPUILHO-TMAPOGOOHLIE
cBoncTBa. bnonornyeckne dyHkum nmnmaos. CpaBHEHWE yrieBonoB, 6enKoB N NMNNAoB
KaK UCTOYHUKOB 3HEpPrumn.

HyknenHosble Kucnotbl: AHK n PHK. Hykneotunasl — MOHOMepbl HYKJIEMHOBbLIX KUCOT.
CtpoeHue n dyHkummn OHK. CtpoeHne n dyHkumn PHK. Bugbl PHK. AT®: cTpoeHue u
GPYHKLUNN.

LnTonornsa — Hayka o kneTke. Kneto4yHasa Teopus — npuMmep B3aMMOOENCTBUA NOEN
1N paKToB B HAY4YHOM MNO3HaHUW. MeToAbl N3YyYEHNS KNETKW.

KneTka KakK UuesioCcTHaa »XumBas cuctema. Ob6wime nNpusHakKM KNETOK: 3aMKHyTas
gapyMHaﬂ MembpaHa, Monekynbl JHK Kak reHeTtuyeckun annapaT, CUCTEMA CUHTE3a

esika.

Tunbl KNETOK: 3yKapuoTu4eckasas Wu npokapumoTmyeckasa. OcobeHHOCTU CTpoeHus
MPOKapuoOTUYECKON KNeTKW. KneToyHas cTeHka bakTepun. CTpoeHMe 3yKapuoTUyecKkomn
KneTKn. OCHOBHbIE OTANYUS PACTUTENIBHOW, XXUBOTHOW N FTPUBHON KNEeTKU.

[MOBEPXHOCTHLIE CTPYKTYpPbl KJIETOK — KJ/IeTOYHasA CTEHKA, MMKOKAJIMKC, UX PYHKLNN.
MnasmaTnyeckas membpaHa, eé cBoncTBa M yHKUMW. LUuTonnazma mn eé opraHomabl.
OpgHomeMbpaHHble  opraHomabl  kneTku: 3MNC, annapaT [loabAXw, NMN30COMbI.
[MoslyaBTOHOMHbIE OpraHouabl KJIETKU: MUTOXOHAPWUK, nMnactTudbl. [lpouncxoxneHue
MUTOXOHOPUA U NnacTna. Bugbl nnactna. HemembpaHHble opraHonabl KNeTKN: pubocomsil,



KNETOYHbIA LEeHTP, LUEHTPUOSN, PECHUYKU, XXIFYTUKUN. DYHKLUM OpPraHoOUAOB KIETKMW.
BknoyeHus.

A0po — perynaTopHbil UeHTp kneTku. CTpoeHue sagpa: sAgepHas o60504ka,
Kapuoriasma, XpoMaTUH, A0PbILLKO. XPOMOCOMBbI.

TpaHCNoOpPT BeWeCcTB B KNeTKe.

JeMoHcTpauuu:

MopTpeTbl: A. JleBeHryk, P. T'yk, T. lWWBaHH, M. LWnengeH, P. Bupxos, 0. YOTCOH, O.
Kpuk, M. YnnkuHc, P. ®paHknuH, K. M. bap.

Onarpammbl: «PacnpepeneHne XuMUYeCKUX 3SIEMEHTOB B HEXMWBOW Mpupoae»,
«PacnpepeneHme XmMMmM4eCKNxX 31IEMEHTOB B XXNBOW NPUPOLE».

Tabnuubl n cxembl: «Mepnognyeckana Tabnmua XUMUYECKUX I/1EMEHTOB», «CTpoeHume
MOJIEKYJIbl BOAbl», «bnocmHTes 6enka», «CTpoeHme mosekynbl 0enka», «CTpoeHue
dpepmMeHTa», «HyknemHosble KuUcAoTbl. OHK», «CTpoeHne mosekynbl AT®», «CTpoeHue
3YKApPUOTUYECKON KNeTKU», «CTpoeHMe >XUBOTHOW KNeTKu», «CTpoeHue pacTuTebHOoMn
KJeTKN», «CTpOEeHME NPOKAPUOTNYECKON KNETKN», «CTpoeHne appa KNeTKn», «YrneBodbl»,
«Jlmnngbl».

ObopynoBaHMe: CBETOBON MUKPOCKON, obopynoBaHne Ofas rnpoBeneHns HabnwogoeHun,
U3MEPEHNN,  IKCMEPUMEHTOB, MUKponpenapaThl pacTUTENbHbIX,  »XWUBOTHbIX "
bakTepnanbHbIX KNETOK.

JTabopaTopHble U npakTuyeckme paboThbl:

NabopaTopHasa paboTta Ne 1. «M3y4yeHne KaTaiUTUYECKON aKTUBHOCTU (hepMeHTOB (Ha
npuMepe amMmmaasbl UM KaTasasbl)».

NabopaTopHaa pabota Ne 2. «/I3y4yeHme CTPOEHUS KIETOK PaCTEHUN, XMBOTHbLIX U
bakTepnin Nog MNMKPOCKOMOM Ha FOTOBbIX MUKpOMpenapaTax M UxX onmcaHmnes.

TeMma 4. XKusHepesaTeslbHOCTb KNETKW.

ObmeH BewecTB, WAM MeTabonmam. AccmmMumnaumns (naacTtmdeckun obmeH) un
anccmmMmnaunsa  (dHepreTmyeckmm obmeH) — OBe  CTOpPOHbI  €OMHOro  npouecca
meTabonmsma. PoOSb  3aKOHOB COXpPaHEHUA BeWeCcTB W 3Heprum B MOHUMAHWUU
meTabonumsma.

Tunbl obMeHa BeLwecTB: aBTOTPOHbIN N reTepoTpodHbIN. Ponb chepmeHTOB B 06MeHe
BELLeCTB N NpeBpaLleHNn SHEPInUnN B KJeTKe.

doTocmHTe3. CeeToBad WM TeMHoBas @das3bl poToCMHTEe3a. Peakumm ¢GOTOCUHTE3A.
A dekTBHOCTL (hOTOCUHTE3a. 3Ha4YeHne POTOCUHTE3a ANA XU3HU Ha 3emne. BanaHune
yCNnoBU cpeabl Ha (OTOCUHTE3 WK Cnocobbl MNOBLILWEHUS ero MNPOAYKTUBHOCTU Y
KYJIbTYPHbIX pacTeHUN.

XeMocnHTe3. XeMocuHTesnpyline baktepmn. 3Ha4eHne XeMoCuHTEe3a A1 XXU3HU Ha
3emrie.

JHepreTnyeckmn obmeH B kKneTke. PacuwenneHue BewecTB, BblOeNEHNE W
aKKyMyJIMpOBaHME 3HEprum B KJeTKe. DTanbl 3HepreTunyeckoro obmeHa. nnkonms.
BpoxxeHne v ero Buabl. KuciopogHoe oOKUC/EHUE, WIN KJIeTOYHOEe [bIXaHue.
OkuncnmntenbHoe dochopunmpoBaHme. IHPPEKTUBHOCTb IHEpPreTnyeckoro obmeHa.

Peakuun maTpuyHoro cuHTesa. [eHeTudeckasa wuHdopmauma m OHK. Peanusauus
reHeTM4YeCcKom WHgopMaumMm B KNeTke. [eHeTU4eckMnm Koad WU ero CBOWCTBa.

TpaHcKpuUNuus — MaTpuyHbil cuHTe3 PHK. TpaHcnsums — 6uocuHTes 6enka. IdTanbl
TpaHchauun. KognpoBaHne aMmMHoOKUCNOT. Ponb pubocom B BrocnHTese benka.
HekneTo4dHble OpMbl XU3HU — BUpyCbl. WcTopmsa oOTKpbiTUA Bupycos (O. W.

MBaHoBCKNM). OCOBEHHOCTU CTPOEHUA N XUIHEHHOrNO LUWKAa BUpycoB. bakTepuodarn.
bone3Hn pacTeHUn, >KUBOTHBLIX W YesloOBEKa, BbI3blBaeMble Bupycamm. Bupyc
nMmMmyHooedpuunta Yenoseka (BUY) — Bo3byauTtens ClMWOa. ObpaTHas TpaHCKpUNUWUS,
peBepTasa W nHTerpasa. MpodunakTuka pacnpocTpaHeHNs BUPYCHbIX 3aboneBaHunin.

HdeMoHcTpauuu:

MopTpeTbi: H. K. Konbuos, O. . BaHoBCckui, K. A. TuMunpsases.

Tabnuubl M cxembl: «Tunbl  NUTaHUA», «MeTabonmsm», «MuUToOXoHAPUS»,
«IHEepreTnyecknin obmeH», «Xaoponaact», «PoToCuHTE3», «CTpoeHne OHK», «CTpoeHune un
YHKUMOHMPOBaHNE reHa», «CuHTe3 6enka», «eHeTu4yeCcKnn Kopg», «Bupycobl»,

«bakTepnodarm», «CTpoeHne wn XWU3HeHHbIn uukn Bupyca ClMWOa, 6akTepuodara»,
«Pennunkauna OHK».

ObopynoBaHue: mogenn-annankaunm «yasoenme AOHK n TpaHckpunuus», «buocmnHTes
benka», «CTpoeHune KneTkn», Moaenb CTPYKTypbl OHK.

Tema 5. PaaMHOXXeHWe U NHAuBMAYyasibHOe pa3BUTUE OpraHM3MOB.



KNeTo4YHbIN UMUK, WIN XU3HEHHbLIN UUKA KAeTKu. NHTepdasa u muto3. lpouecchl,
npoTekawwme B WUHTepdase. Pennukauua — peakumsa MaTpuyHOro cuHTesa [OHK.
CTpoeHue XpOMOCOM. XPOMOCOMHbLIN Habop — KapuoTun. OUnaongHbli N ranJougHbIN
XPOMOCOMHbIe  Habopbl. XpomaTuabl. LinTonormyeckme OCHOBbl pPa3sMHOXEHUS W
WHONBMAOYasIbHOMO Pa3BUTUA OpPraHnU3MoB.

DeneHne knetkn — mMmTo3. CTagmm MuTo3a. lNpouecchl, Npoucxogsaiwime Ha pasHbIX
CTaamsax Mntosa. bnonornyeckuin CMbiCi MMUTO3a.

MporpammMmupyemasn rmbenb KAeTkn — anonTos.

dopMbl pa3MHOXEHMA opraHuMaMoB: 6Oecrnonoe wn mnonosoe. Buabl 6Hecnonoro
pa3MHOXXeHUA: heneHne HanBoe, NnoYykKoBaHue OLHO- " MHOIOKJ1IETOYHbIX,
cnopoobpasoBaHMe, BeretaTuBHOE pa3MHOXeHMe. WCKyCCTBEHHOEe  KJIOHMpOBaHue
OpraHnU3MoB, ero 3Ha4YeHune A9 CesieKunn.

MonoBoe pasMHOXeHME, ero oTan4ma ot 6ecnosoro.

Menos. Ctagnm menosa. lNpouecchl, Nponcxoasiume Ha cTaanusax menosa. lNoseneHne
XPOMOCOM B Menose. KpoccuHrosep. buonornyeckmnm cmbicn u 3Ha4eHne memnosa.

FameToreHes — npouecc 06pa3oBaHUA MOJOBbIX KMAETOK Y >XUBOTHbIX. [losoBbie
)Kenesbl: CEMEHHUKM U SUYHUKKU. Obpa3oBaHWe U pa3BUTUE MOJIOBbIX KJIETOK — rameT
(cnepmaTo3oung, fAllekneTka) — crnepmaToreHes M oBoreHes. OCo6eHHOCTU CTPOeHus

ANLEKNIeTOK U cnepmaTo3onaos. OnnoaoTeBopeHure. MapTeHoreHes.

NHonBmayanbHOe pa3BUTUE (OHTOreHes). dMOpUOHasbHOE pa3BuTMe (3MOpuoreHes).
STanbl SMOPUOHANBEHOIr0 Pa3BUTUSA Y MO3BOHOYHbLIX XXMBOTHbIX: ApobneHune, racTpynsauns,
opraHoreHe3s. [locTambpuoHanbHoe pa3BuTMe. Tunbl MOCTIMOPMOHANBHOIO pPa3BUTUSA:
npsmoe, Henpamoe (JIMYUHOYHOE). BausaHue cpefbl Ha pas3BUTUME OpraHM3MoB, (haKTopbl,
CcrnocobHble Bbi3bIBaTb BPOXXAEHHbIE YPOACTBA.

PocT n passutue pacteHun. OHTOreHes UBETKOBOIrO pacTeHUs: CTPOEHUE CEeMEHMU,
cTagum passuTus.

HJeMoHcTpauuu:

Tabnnubl N cxeMbl: «POpPMbl Pa3MHOXKEHUA OPraHM3MOB», «[JBONHOE 0OMJI040TBOPEHUE
Yy LBETKOBbIX pacTeHuil», «BeretaTuBHOE pa3MHOXXEHWE pacTeHUn», «[leneHne KNeTku
bakTepuiny, «CTpoeHne MoJsiIoBbIX KJIETOK», «CTPOEHME XPOMOCOMbI», «KNETOYHbIA LNKI»,
«Pennunkauna OHK», «MuTo3», «<Menos», «[pamoe 1 Henpsamoe pa3BuUTue», «[amMeToreHes y
MJIEKOMNMTAOLWNX U YesloBeKa», «OCHOBHbIE CTadUN OHTOreHEe3ax».

Ob6opypoBaHMe: MUKPOCKOM, MUKponpenapaTbl «CnepMaTo30Mabl MAEKONMTAOWEro»,
«AnuekneTka MAeKonuTarwero», «<KapnokMHes B KNEeTKax Kopellka JiyKa», MarHuTHas
Moesnb-annankaunsa «JeneHne Knetkm», mogens OHK, mogens metadasHOM XPOMOCOMbI.

JTabopaTopHble U npakTuyeckme paboThbl:

NabopaTopHasa paboTa Ne 3. «HabnogeHne MnUTO3a B KNIETKAX KOHYMKa KOpeLllka JlykKa
Ha roTOBbIX MUKpoOMNpenapaTax».

NabopaTtopHasa pabota Ne 4. «M3y4yeHue CTpoeHMS MOMOBbLIX KJIETOK Ha FOTOBbIX
MUKpornpenapaTax».

Tema 6. HacheacTBeHHOCTb U U3MEHYMBOCTbL OpPraHM3MOB.

MpeoMeT M 3ajayvn reHeTuku. Nctopus pas3BuTUA reHeTukn. Ponb umtonormm wu
amMbpnonornm B CTaAHOBAEHUN TFEHETUKU. BKag pPoOCCUNCKUX N 3apyBeXkHbIX YYEHbIX B
pa3BUTUE TeHeTUKU. MeToObl TeHEeTUKN (TMBpPNAOSOrNYeCKUin, LUTOreHeTUYeCKnn,
MONEKYNApHO-reHeTn4yecknm). OCHOBHble reHeTu4eckme noHATUA. [eHeTuyeckas
CMMBOJIMKA, UCNoJIb3yeMas B CXeMax CKpeLlnBaHun.

3aKOHOMEPHOCTU  HacsefoBaHUA  MNPU3HAKOB, YCTaHoBNEeHHble [. MeHgenem.
MoHornbpmngHoe ckpeuwimBaHme. 3akoH eguHoobpa3nsa rmnbpunaoB MepBOro MOKOJIEHUS.
MpaBnno OOMUHUPOBaAHUA. 3aKOH pacllernsieHns npusHakoB. [unoTe3a 4YUCTOTbl rameT.
lMosiHOE N HenoJsIHoEe LOMUHUPOBaAHUE.

OunrnbpnpgHoe cKpewmBaHne. 3akKOH HE3aBUCUMOro HacsiegoBaHMA MPU3HAKOB.
LUnTtoreHeTnyeckne OCHOBbI anrnbpunpHoro CKpeLwnBaHus. AHanusupytouwiee
CKpewmBaHue. Wcnonb3oBaHMe aHanAuU3upylowero CcKpewmsaHna pnas onpegeneHus
reHoTuna ocobu.

CuenneHHoe HacnepoBaHme npu3HakoB. Pabota T. MopraHa no cuenseHHOMY
Hacsie4OBaHMIO reHoB. HapyweHune cuensieHns reHoB B pe3ysibTaTe KPOCCUHIroBepa.

XpOMOCOMHas Teopusa HacnenCTBEHHOCTU. [eHeTu4Yeckmne KapThl.

leHeTurKa nosia. XpoOMOCOMHOe ornpefeneHue rnoaa. AyToCOMbl 1 MOJIOBblIE XPOMOCOMBbI.
[oMOramMeTHble U reTeporamMeTHble opraHmM3mbl. HacneposaHue MPU3HAKOB, CLEMNJIEHHbIX
C Moaom.



N3MeH4YMBOCTb. Bnabl M3MEeH4YMBOCTW: HEHaC/eACTBEHHAas W HacnencTBeHHas. Posb
cpedbl B HeHacseACTBEHHOM W3MEHYMBOCTU. XapaKTepucTuka MoandUKaLNOHHON
N3MEHYMBOCTU. BapmaumnoHHLIN pAa 1 BapMalnMoOHHasa Kpueasd. Hopma peakunm npusHaka.
KonnyecTBeHHble W KayeCTBEHHble TMpPU3HaKM U WUX HopMma peakumn. CBOWCTBa
MOANMPIUNKALMOHHON U3MEHYUBOCTMU.

HacnencrtBeHHas, nnan reHoTunmnmyeckas, N3MEHYNBOCTb. KoMbunHaTnBHas
N3MEHYMBOCTb. Meno3 1 MosIoBOM MNpoLecc — OCHOBAa KOMOMHATUBHOM WM3MEHYUBOCTMW.
MyTaunmoHHasa W3MeH4YMBOCTb. Knaccnpukaumsa MyTauun: TeHHble, XPOMOCOMHbIe,
reHOMHble. HacToTa N NpuYnHbl MyTauuin. MyTareHHble hakTopbl. 3aKOH FOMOJIOrN4ECKnX
pSAL4OB B HacnencTBeHHOW naMeH4YmsocTu H. . BaBnnosa.

BHespepHas HacneCTBEHHOCTb N U3MEHYUBOCTD.

leHeTuka 4enoBeka. KapmoTtun 4enoseka. OCHOBHble MeTOAbl MeHEeTUKU YesioBeKka:
reHeanornyecknn, 65M3HELOBbLIN, LMTOrE€HETUYECKUN, OUOXUMUYECKUIA, MONEKYNAPHO-
reHeTu4yeckmn. CoppeMeHHoe onpepesieHne reHoTuna: NOJIHOreHOMHOE CEKBEHMpPOBaHMeE,
reHoTunMpoBaHme, B TOM 4ucne ¢ nomowblo T[UP-aHanusa. HacnepcTBeHHbIe
3aboneBaHuA yesioBeka: reHHble 6onesHn, 6onesHun C Hacie4CTBEHHON
npeapacnosiIoXKEeHHOCTb, XPOMOCOMHble 60ne3Hn. ComMaTM4eckme u reHepaTuBHbIE
MyTauun. CTBoJsIOBble KeTKW. [MpuHUMNbI 300poBOro obpasa »XWU3HW, ANArHOCTUKN,
nponNakTUKN 7] nevyeHus reHeTU4YeCcKnx bonesHen. Mepunko-reHeTn4yeckoe
KOHCY/IbTUPOBaHMe. 3HAa4YeHNe MeOUUWNHCKOW FeHeTUKM B NpenoTBPaLLEHMN N JIeYeHUK
reHeTnyeckux 3aboneBaHuin Yenoseka.

JeMoHcTpauuu:

MopTpeTbl: . MeHpenb, T. MopraH, I'. pe ®pus, C. C. YeTBepukos, H. B. Tumodees-
Pecosckun, H. N. Basnnos.

Tabnnubl n cxembl: «MoHOrMbpmaHoe CKpewmBaHME W €ro UUTOreHeTuyeckas
OCHOBa», «3aKOH paclenseHnsas N ero uUUToreHeTuyeckass OCHOBa», «3aKOH YUCTOThI
rameTt», <«AurnbpmngHoe ckpewmBaHue», «Lnutonornyeckme oCHOBblI AUrnbpmnaHoro
CKpelimBaHuns», «Menos», «Bzammogencreme annesnbHbIX FEeHOB», «@HeTu4yeckme KapThbl
pacTeHUN, XXMBOTHbIX U 4YenoBeKar», «feHeTuka nona», «3akKOHOMEpPHOCTU HacsiefoBaHuUs,
CUEenJIEHHOro C MNOJMIOM», «KapuoTunbl YesioBeKa U XKUBOTHbIX», «Bnabl M3MEeHYUBOCTU»,
«MoanopurkaLMoHHasa N3MEeHYNBOCTb», «HacnenoBaHme pesyc-pakTopa», «eHeTnka rpynn
KpoBW», «MyTaunOHHAs U3MEHYNBOCTb».

Ob6opypoBaHue: Mopenu-annankaumm «MoHormbpmaHoe ckpelinBaHue», «HenonHoe
OOMUHNPOBaHNE», «AnrnbpnaHoe ckpelwmnBaHne», «MepekpEécT XPOMOCOM», MUKPOCKOM W
MukponpenapaT «[po3odpuna» (HopMa, MyTauum (opMbl KpblJIbEB W OKpacku Tena),
repbapuinn «Fopox NOCEBHOM».

JlabopaTopHblie U NpakTuyeckne paboThi:

NabopaTopHaa pabota Ne 5. «W3yyeHnme pe3ynbTaToB MOHOrMbpmMaHOro u
ANrnbpnaHoro CKpewmBaHna y apo3odunibl Ha rOTOBbIX MUKpoNpenapaTax».

NabopaTtopHasa pabota Ne 6. «M3yvyeHune mMoANPUKALUNOHHON W3MEHYMBOCTMU,
NnoOCTpoOeHne BapnaLMoOHHOIO psfda U BapnaLMOHHON KPUBORN».

NabopaTtopHasa pabota Ne 7. «AHanmM3 MyTauunim y Apo30duabl Ha T[OTOBbIX
MUKporpenapaTax».

MpakTudeckasa pabota Ne 2. «CocTaBNEHNE N aHA/IN3 POAOCJ/IOBHbIX YeJIOBEKA».

Tema 7. Cenekuus opraHmamoB. OcHOBbI BuoTexHonornm.

Cenekuma Kak Hayka v rnpouecc. 3apoXAeHne cenekumm n goMmectukaumsa. YyeHue H.
N. BaBumsoBa 0O ULeEHTpax NPOUCXOXAEHUS N MHoroobpasmsa KyAbTYpHbIX pacTeHUn.
LleHTpbl MPONCXOXAEHNSA AOMALWHUX XUBOTHbLIX. CopT, mopoaa, WTammM.

CoBpeMeHHbIe MeTOoAbl cenekunn. MaccoBbIl N MHAWBUAYaNbHbIA O0TOOPLI B CENeKumn
pacTeHUn Un >XXMBOTHbIX. OUEHKa 3KCTepbepa. banskopoacTBeHHOE CKpewunBaHue —
MHBpuanHr. Ynctaa nmHmsa. CKpelmBaHue HYUCTbIX NMHUNWA. [eTepo3uc, nanm rnbpupHas
cuna. HepoacTtBeHHoe cKpelmBaHWe — ayTopuaunHr. OTaanéHHas rmbpuamnsauma mn eé
ycnexu. NICKyCcCTBEHHbIN MyTareHes m nojsiydeHne noavnaounos. JOCTUXKEHUA cenekuunm
pacTeHUn, XXMBOTHbLIX U MUKPOOPraHN3MOB.

BbuoTexHosorna Kak oTpacsib Npoun3BoacTBa. [eHHas UHXeHepusa. 3Tanbl Co34aHuA
pekoMmbuHaHTHOM OHK 1 TpaHCreHHbIX opraHu3MoB. KneTo4yHasa uHxxeHepus. KneTo4Hble
KYnbTYypbl. MwnkpoksaoHasnbHoe pasMHOXeHune pacTeHunn. KnoHunpoBaHune
BbICOKOMPOAYKTUBHbLIX CEJIbCKOXO3ANCTBEHHbLIX OPraHM3MOB. IKOJIOFNYECKUe N dTn4eckune
npobnembl. FTMO — reHeTUYECKN MOANPULNPOBAHHbIE OPraHNU3MbI.

LemMoHcTpauun:

MopTpeTbl: H. . BaBunos, U. B. Mu4iypuH, I'. . KapneyeHko, M. ®. BaHoB.



Tabnuubl U cxembl: KapTa «LeHTpbl MponcxoXXaeHnss n MHoroobpasus KyJbTYpPHbIX
pacTeHun», «lMopodbl AOMALIHUX XXUBOTHbIX», «CopTa KYJbTYPHbIX pPacCTEHUN»,
«OTpanéHHaa rubpmnamnsaumns», «PaboTbl akagemumka M. @. MBaHoBa», «[oannaongns»,
«0Ob6BbeKTHI OnoTeEXHOOr NN, «KneTo4Hble KYNbTYypbl n KJIOHUPOBaHNE»,
«KOHCTpynpoBaHne n nepeHoc reHoB, XPOMOCOM».

ObopynoBaHMe: Myns>KN NJOO0B U KOPHEMJIOAOB AUKUX POPM U KyJIbTYPHbIX COPTOB
pacTeHun, repbapuin «CenbCKOX03ANCTBEHHbIE PAaCTEHUS».

JlabopaTopHble U NpakTuyeckme paboTbl:

IKcKkypcna «OCHOBHble MEeTOAbl N AOCTUXXEHUA CEeNeKLUN PacTeHUN N XUBOTHbIX (Ha
CeNneKUMOHHY CTaHuMio, TMJIEMEHHYIO QepMy, COpToUCMbITAaTENbHbIA Y4YacTOK, B
TenJN4YHOEe X035UCTBO, labopaTopuio arpoyHMBEPCUTETA UM HAay4YHOr 0 LIEHTPA)».

11 KNACC

Tema 1. dBonOLMOHHAA 6uonorus.

MpeanocbisIKU BO3HUKHOBEHUSA 3BOJIOLMOHHON Teopun. DBOJIOLMOHHASA Teopus mn eé
mecTo B buonorun. BamaHmne 3BONIOLMOHHOW TEOPMW Ha pa3BuTUe Buosormunm mn gpyrux
HayK.

CBupgertenbcTBa 3BoaOUMN. [ManeoHToNOrnyeckme: nocsaenoBaTeslIbHOCTb MNOABJSIEHUS
BUOOB B MNaJIeOHTOJIONMYECKON JNleTonucu, nepexofHble ¢opMbl. brnoreorpagpuyeckue:
CXOACTBO U pasnuydue ayH n psiop MaTEPUKOB N OCTPOBOB.

IMmbpuonormyeckmne: CXoacTea MU pas3nyma sMO6pPUOHOB pasHbIX BMAOB MO3BOHOYHbIX.
CpaBHUTEesIbHO-aHaTOMUYECKNEe: TOMOJIOrMYHbIe, aHANIOrNYHble, pyOUMEHTapHbIe OpraHbl,
aTaBu3Mbl. MonekynspHo-bnoxmmmyeckmne: CXoacTBO MeXaHW3MOB HaC/NeACTBEHHOCTU W
OCHOBHbIX MeTabonnvyecknx NyTen y BCcex opraHn3mos.

3BonounMoHHaa Teopua Y. NapsBuHa. [NpednocCbisIKN BO3HWKHOBEHUA JOapBUHU3MA.
OBrXylwine cunbl 3BoSKOUUKM BUAOB Mo [JapBuHy (M36bITOYHOE pa3MHOXeHWe npu
OrpaHM4YeHHOCTN PEeCcypcoB, HeomnpenenéHHas U3MeH4YNBOCTb, bopbba 3a CyllecTBOBaHMeE,
€eCTeCcTBEHHbIN oTHOP).

CnHTeTn4eckasa Teopus agonaoumn (CT3) n eé 0CHOBHbIE MOJIOXKEHUS.

Mukpossosatoumns. Nonynayna Kak eamHUua Bmga v 3BoJIOLNN.

OBvxywme cunbl (pakTopbl) 3BOAOLMM BUAOB B npupoae. MyTauMoOHHbIM NpoLecc u
KOMBMHaATUBHaA M3MEHYMBOCTb. [MONyNAUMOHHbLIE BOJHbI U Apend reHoB. Usonauuns un

MUrpauus.
EcTecTBeHHbIN 0TOOp — HanpaBnswwmin dakTop 3BosoUUN. POPMbl €CTECTBEHHOI0O
otbopa.
MpucnocobneHHOCTb opraHu3moB Kak pesynbTaT 3BOJIIOLUMN. Mpumepsl

npucnocobneHnin y opraHnamMoB. ApoMopo3bl 1 namnoaganTtauymu.

Bugo wn BumpoobpasoBaHue. Kputepunm Buaga. OcHOBHble ¢dopMbl BuaoobpasoBaHUS:
reorpagunyeckoe, sKosorm4yeckoe.

Makpossoniounsa. ®opMbl 3BOJIIOLUNK: huneTuveckas, ANBEpreHTHas, KOHBEpreHTHas,
napannensHasa. HeobpaTumMoCTb 3BONOLUMN.

MpoucxoxaeHne oT HecrneuvaansnpoBaHHbIX npenkos. Mporpeccupytowasn
cneunanusauma. AganTneBHaa paguauns.

JeMoHcTpauuu:

MopTpeTbl: K. JlInHHen, XK. b. Jlamapk, Y. OapsuH, B. O. Kosanesckuin, K. M. bap, 3.
Mekkenb, ®. Mionnep, A. H. Cesepuos.

Tabnnubl n cxembl: «Pa3BuTMe oOpraHUYeckoro Mupa Ha 3emse», «3apoAbin
MO3BOHOYHbIX >XMBOTHbIX», «ApXeonTepukc», «PopMbl 6opbbbl 3a CyLlecTBOBaHME»,
«EcTecTBeHHbIN 0T6OP», «MHOroobpasme copToB pacTeHUn», «MHoroobpasve nopon
XKUBOTHbIX», «Monynaunm», «MyTaumnoHHas N3MEHYMBOCTb», «ApoMopdo3bl»,
«Mavoapantaunn», «ObLlas gereHepauns», «ABmXywme cunbl 3BosoUnn», «KapTta-cxema
MapLupyTa nyTewecTBusa Y. HdapsuHa», «bopbba 3a CyLlecTBOBaHUE»,
«[MpncnocobsieHHOCTb OpraHnU3MoB», «[eorpaguyeckoe BnaoobpasoBaHue»,
«9Konormyeckoe smgoobpasoBaHues.

Ob6opypnoBaHMe: KOMNEKLUMSA HACEKOMbIX C pPas/IMYHbIMU TuUMNaMm OKpacku, Habop
NAOLOB U CeMSAH, Konnekumsa «lpumepbl 3aWUTHBLIX MPUCMIOCOBAEHNN Y >XUBOTHbIX»,
mopesnb «OCHOBHbIE HanpaBseHUA 3BoJOLMN», 06bEMHaA Modenb «CTpoeHue rosIoBHOMo
MO3ra NMO3BOHOYHbIX».

Buoreorpaduyeckas KapTa Mupa, Konnekuus «dPopMbl COXPaHHOCTU UNCKOMaeMbIX
XWBOTHbLIX W pacTeHU», MoAeNb annaukaumsa «MNepekpECT XPOMOCOM», BJIaXKHble



npenapaTbl «Pa3BuTne HaCeKOMOro», «Pa3zBntume narywkm», MmkponpenapaT «[Apo3ogpuna»
(HopMa, MyTauun OpPMbl KPbIJIbEB U OKPAcKn Tena).

JlabopaTopHble U npakTuyeckme paboThbi:

NabopaTopHada paboTa Ne 1. «CpaBHeHMe BUAOB N0 MOPAOSIOrMYECKOMY KPUTEPUIO».

NabopaTopHaa pabota Ne 2. «OnucaHume nNpUCNocob/IEHHOCTU OpraHM3mMa n eé
OTHOCUTENLHOIrO XapakTepar.

Tema 2. BO3HUKHOBEHNE U pa3BUTUE XXU3HU Ha 3emne.

[JoHay4yHble npeacTaBieHUs O  3apOXAEHUM  XU3HW. HayyHble  rmnoTtesbl
BO3HWKHOBEHUS XWU3HM Ha 3emse: abmoreHez nM nNaHcnepMus. XMMmYyeckas 3BOJIOLUSA.
ABVOreHHbIN CMHTE3 OpPraHMYeCcKUX BeLLeCTB U3 HeOpraHWYeCKMX. DKCNepuMeHTaslbHoe
NoATBEP)XAEHNE XMMUYECKOW 3BoalOUMW. HadanbHbie 3Tanbl BMOAOrMYECKON 3BOOLUN.
f'mnoTtesa PHK-mupa. ®opmMupoBaHue ™MeMbpaHHbIX CTPYKTYP W BO3HWUKHOBEHME
NPoTOKNEeTKN. lNepBble KAeTKU 1 nx s3sonawoums. PopMmupoBaHMe OCHOBHbIX FPYMMN XUBbIX
OpraHmM3Mos.

Pa3zButme »Xn3Hm Ha 3emne no 3paM u nepuogdaM. KaTapxen. Apxenckas u
npoTepo3onckasa 3pbl. lMasneo3onckas spa U eé nepumoabl: KeMOPUNCKNIA, OPOOBUKCKURA,
CUNYPUNCKUIA, EBOHCKUA, KAMEHHOYI OJIbHbIN, MEPMCKUIA.

Me3o30MCKas 3pa 1 eé nepnoibl: TPUACOBBIN, KOPCKUW, MEJSIOBOW.

KalnHo3o0mnckasa apa 1 eé nepuofbl: NaseoreHoBbI, HEOreHOBbINM, aHTPOMNOreHOBbIN.

XapakTepucTmka KanMaTa MU reosiormnyeckmx npoueccos. OCHOBHbIE 3Tanbl 3BOJIOLUNN
PacTUTENIbHOIO U XXMBOTHOIFO MuUpa. ApoMopdo3bl Yy PacTEHUN N XUBOTHbIX. [NosBneHne,
pacuBeT N BbIMUPAHNE FPYMM XXUBbIX OPraHN3MOB.

Cnctema  opraHu4eckoro  mupa Kak  oTpaxeHue  3osounn.  OCHOBHble
cucTeMaTumyeckue rpynmnbl OpraHU3MOB.

3Bonounsa 4YenoBeka. AHTPONOSOrMA KakK Hayka. Pa3Butme npencrtaBfeHUn o
MPOMUCXOXKAEHUN 4YenoBeka. MeToabl M3ydeHUs aHTponoreHesa. CxoOcTBa M pasanyms
4yesloBEKA N XXMBOTHbIX. CUCTEMaTUYECKOE MOJIOXKEHNE YesloBeKa.

OBvxyuwme cunbl (pakTopbl) aHTponoreHesa. HacneacTtBeHHasd W3MEHYMBOCTb WU
ecTecTBeHHbIn oTb6op. Ob6wiecTBeHHbIN 06pa3 >XWU3HW, W3rOTOBJIEHWE OpPYyAMA Tpyada,
MbILLJIEHNE, pEeYb.

OCHOBHbIe CTaann 1N BETBU 3BOJIIOLUN YeNOoBeKa: aBCTPasIONUTEKN, YenoBeK yMenbIn,
YenoBek npaMoxoasdwmn, YesnoBek HeaHOepTanbCKun, YenoBek pa3yMHbIn. Haxogkwu
NCKOMaeMbIX OCTaTKOB, BpeMsa CyLWeCTBOBaHMA, 06nacTb pacnpocTpaHeHus, O06BbEM
roJIOBHOro Mo3ra, obpas »KU3Hu, opyaus.

Yenoseveckmne pacbl. OCHOBHble BosibLUME pacbkl: eBponeonaHas (eBpa3nnckas), Herpo-
aBCcTpanomgHaa (3KBaTopuasibHas), MOHroJsioMAgHasa (a3naTCKo-aMepuKaHckas). YepTbl
NPUCcnocob/IeHHOCTU MpeacTaBUTENEN YeNloBEYECKUX pac K YC/IOBUAM CyLLLECTBOBaHWS.
EOonHCTBO YenoBeyeckux pac. Kputmka pacmnsma.

HdeMoHcTpauuu:

MopTpeTbl: ®. Pegn, J1. MacTtep, A. . OnapwuH, C. Munnep, I'. KOpwu, Y. JapsuH.

Tabnuubl " CXeMbl: «BO3HMKHOBEHME ConiHe4YHoONn CUCTEMbI», «Pa3Butune
opraHu4eckoro MuUpa», «PacTtntenbHasa KJ1IeTKa», «KnBOTHaA KJ1IeTKa»,

«[lpokapnoTmyeckas KnetTka», «CoBpeMeHHass CuUcTeMa OpraHW4Yeckoro Mupa»,
«CpaBHEHNE aHATOMUYECKUX 4epT CTPOEHMSA YenoBeEKa M 4enoBekoobpasHbiX 06e3bsH»,
«OCHOBHble MeCTa MajeoOHTOJIOrMYeCKNX HaxOAOK MpefKOB COBPEMEHHOro 4esioBeKay,
«dpeBHeNnwe nwogn», «dpeBHne noan», «flepBble COBPEMEHHbIE NOAN», «HesoBevyeckune
pacbl».

ObopypoBaHue: Mynsxum «lponcxoxneHne 4YenoBeka» (BIOCTbI aBCTpanonNuUTEKa,
NMUTEKaHTpoNa, HeaHAepTablLa, KPOMaHbOHLA), CAENnKN WUAN N3006parKeHnsA KaMeHHbIX
opyaunmn nepBobbITHOro yesioBeka (KaMHU-4yonnepsbl, pybuna, ckpebna),
reoxpoHosiornyeckas Tabnanua, konnekumns «PopMbl COXPaHHOCTN MCKOMAeMbIX XUBOTHbIX
N pacTeEHUN».

JlabopaTopHble U NpakTuyeckne paboThi:

MpakTunyeckasa pabota Ne 1. «M3y4eHMe nCKomaeMblX OCTaTKOB PACTEHUN U XXUBOTHbIX
B KOJINEKLNAX».

IKCKYpPCUA «IBOJIOLUMNSA OpraHMY4ecKoro mmpa Ha 3emse» (B eCTeCTBEHHO-Hay4YHbIN
NN KpaeBedyeckuin mysen).

Tema 3. OpraHusmbl U OKpy>xaloLlas cpepna.

JKOMOrMA KakK HayKa. 3ajaynm U1 pasfgensl 3Kojaormn. MeToAbl 3KOJ0rnyeckux
nccnenoBaHMin. IKONOrM4ecKoe MMPOBO33pEeHNEe COBPEMEHHOIO YesloBeka.



Cpepbl  obuTaHus  OpraHW3MOB: BOAHas, Ha3eMHO-BO3A4YyLUHAs, TMOYBEHHas,
BHYTPUOPraHU3MeHHas.

JKonornydyeckmne cakTopbl. Knaccngpurkaumsa saKonorndeckmux gaktopos: abnoTmnyeckme,
brnoTmnyeckme n aHTpPomnoreHHble. [lencTBMe 3KO0rn4eckKnx hakTopoB Ha OpraHU3Mbl.

AbnoTmnyeckmne akTopbl: CBeT, TeMmnepaTypa, BNa)kHOCTb. doTOoNepmoamnsm.
MpucnocobneHns opraHMamMoB K pOencteuto abuoTmyeckmx dakTopoB. buonormnyeckume
PUTMBbI.

BuoTnyeckne akTopbl. Buabl 6uoTUYECKUX B3aMMOOEWNCTBUN: KOHKYpeHUWs,
XUWHNYecTBo, cumMbruos wn ero c¢dopmbl. [apa3uTmam, Koonepauus, MyTyanamsm,
KOMMEHCa/IM3M (KBapTUPaHCTBO, HaxebHn4ecTBO). AMEHCaIN3M, HEUTPasN3M. 3HavYeHne
bnoTmnyeckMx B3aMMOOENCTBUA ONS  CyLWEeCTBOBaHMSA OpPraHM3MoB B MNPUPOAHbIX
coobLlecTBax.

JKoNorn4yeckne xapaktepuctmku nonynsaumn. OCHOBHble mMoKasaTenu nonynsaunm:
YNCNEHHOCTb, MJIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MNPUPOCT, MUrpaunda. OuHamMuka
YUCSIEHHOCTM MONYAAUUN N e€ perynsauns.

JeMoHcTpauuu:

MopTpeTbl: A. FT'ymbonbaT, K. ®. Pynbe, 3. Fekkensb.

Tabnmubl M cxeMbl: KapTa «[pupodHble 30HbI 3eMnan», «Cpeabl 06UTaHUSA
opraHm3moB», «doTonepnoansmM», «lonynaumm», «3aKOHOMEPHOCTU POCTa YUCIAEHHOCTMU
nonynasaunmn NHPY30pun-Tyenbknx», «Muwesbie Lenus.

JlabopaTopHblie U NpakTuyeckne paboThl:

NabopaTopHaa paboTta Ne 3. «Mopdonornyeckmne ocob6eHHOCTN pacTEHU U3 pPa3HbIX
MeCT 0buTaHunA».

NabopaTtopHaa pabota Ne 4. «BaussHMe cBeTa Ha pPOCT N pa3BUTUE YEPEHKOB
KoJieyCa».

MpakTnyeckas pabota Ne 2. «MOACYET MJIOTHOCTM MNONYASAUUA pa3HbIX BUOOB
pacTeHUn».

Tema 4. CoobLyecTBa U 3KONOrM4eCKNe CUCTEMbI.

CoobuwecTtBo opraHmsamoB — 6uoueHos. CTpykTypbl 6uoueHo3a: BWAOBaS,
MPOCTPaHCTBEHHas, Tpodunyeckas (nuuwesas). Buabl-gommHaHTbl. CBA3K B BroueHose.

JKonorm4yeckne cuctembl (3kocmcTtembl). MNMoHATHe 06 skocucteme m bBuoreoueHose.
OYyHKUNOHaIbHblIE KOMMOHEHTbl 3KOCMCTEMbl: MPOAYLEHTbl, KOHCYMEHTbl, penyLeHTbl.
KpyroBopoT BeLlleCTB U MOTOK 3HEPrmm B skocucteme. Tpoduryeckme (NULLEBLIE) YPOBHU
skocucTemsbl. Muwesble uenn n cetu. OCHOBHble MoOKasaTeNn 3KocucTembl: Buomacca,
npoayKumsa. IKoNornyeckme nmpammabl: NPoAyKUUN, YNCAEHHOCTU, Bnomacchl. CBONCTBaA
3KOCUCTEM: YCTOMYMBOCTb, CaMoperynauns, passmtune. Cykueccus.

MpupoaHble 3KOCUCTEMBbI. DKOCUCTEMbI 03Ep N pPEeK. DKOCUCTEMA XBOMHOIo WIn
LLMPOKONINCTBEHHOI O sleca.

AHTpoOMoreHHble 3KocUcTeMbl. Arpoakocmnctembl. Ypboakocuctemol. bnonormdeckoe u
X03ANCTBEHHOE 3Ha4YeHMe arposkocncTtem mn ypbosakocucrem.

Buopa3Hoobpa3une Kak takTop YyCTONYNBOCTH 3KOCUCTEM. CoxpaHeHune
brnonormnyeckoro pasHoobpasns Ha 3emne.

Y4yeHune B. WN. BepHapckoro o 6buocdepe. NpaHuubl, COCTaB U CTPYKTypa bBuocdepsbl.
YKneoe BellecTBo N ero gpyHkunmn. OcobeHHocTn buocdepbl Kak rnobasbHON 3KOCUCTEMBI.
OnHamnyeckoe paBHoBecne n obpaTHasa cBs3b B bBuocgepe.

KpyroBopoTbl BeLEeCTB U HMOreoxmMmmyeckme UUKbI 3/eMeHTOB (yrjepoga, a3oTa).
3oHanbHOCTb Buocgepbl. OCHOBHbIe BMOMBI CyLLN.

YenoseyecTBo B Ouoctepe 3emnn. AHTponoreHHble un3dMeHeHUs B 6Guocdepe.
FnobanbHble 3KoNornyeckne npobremsoi.

CocywecTBoBaHue npupoabl U 4YenoseyectBa. CoxpaHeHme 6unopasHoobpasmsa Kak
OCHOBa YycTom4YmBoCcTM Ounocgepbl. OCHOBa paLMOHANLHOrO YyMNpaBieHUA MPUPOLHbLIMU
pecypcaMmm U X UCrnosib3oBaHue. JocTmxeHns bruonormm n oxpaHa npupoabl.

JeMoHCcTpauun:

MopTpeTbl: A. . TeHcnu, B. H. Cykayés, B. /. BepHaackui.

Tabnuubl 1 cxembl: «Muwesblie Lenn», «buoLeHo03: CoCTaB N CTPYKTypa», «[MpupogHbie
coobuiectBar», «Uenn nuTaHus», «IKoJormyeckasa numpamuaar, «bunochepa m 4venosek,
«IKOCUCTEMA LUMPOKOJSINCTBEHHOrO Jieca», «IKOCUCTEMa XBOWHOro Jsneca», «bnoueHos
BOOOEMA», «ArpoueHos», «[puMepHble aHTPOMoreHHble BO3AENCTBMA Ha MPUPOAY»,
«Ba)kHenLne NCTOYHNKWN 3arpsa3HEeHUs BO3AyXa N FPYHTOBbLIX BOA», «[104Ba — Ba)XkHeWLlas
cocTtaBnswwaa 6buochepbl», «PakTopbl Aerpagauum rMouYB», «[1apHUKOBbLIN 3PdeKT»,
«DaKTopbl paAnoaKTMBHOIO 3arpsA3HeHus buocdepbl», «Obwasa cTpykTypa 6uocdepsbl»,



«PacnpocTpaHeHne >usHu B bunocgepe», «O30HOBLIN 3KpaH bBuocdepbl», «KpyroBopoT
yrnepopna B 6uocgepe», «KpyroBopoT a3zoTa B NpUpoae».

ObopypnoBaHue: MoAeNb-annankaums «TUNNYHbIE BroLeHOo3bI», repbapum
«PacTuTtenbHble coobuwecTBa», Koanekuum «brnoueHos», «BpeouTenn BaKHEWLWnX
CeNbCKOXO03ANCTBEHHbIX KYyNbTyp», repbapnum un KOMNEKUUMN PACTEHUA U >KMUBOTHBDIX,
NpUHagne)awme K pasHbIM 3KOJIOFTMYECKMM rpynnaMm OfHOro BuAa, KpacHaa KHuUra
Poccuinckon ®epepaunm, n3obpa>keHnsa oxpaHAEMbIX BULOB PAaCTEHUNA N XKUBOTHBIX.



MITAHWPYEMBIE PE3YJIbTATbl OCBOEHWA MPOIMPAMMBLI MO BUOJOTMN HA BA3OBOM
YPOBHE CPEOHEIO OBLUEMO OBPA30OBAHNA

CornacHo ®roc COO, ycTtaHaBnuBatoTCca TpeboBaHMS K pe3ysbTaTaM OCBOEHUS
obyyvatowmmuncs nporpamMm cpenHero obuwero obpasoBaHus: JINYHOCTHbIM,
MeTanpegMeTHbIM N NMpeaMeTHbIM.

JINHHOCTHBLIE PE3YJIbTAThHI

B CTpyKType NMYHOCTHbLIX pe3ysibTaTOB OCBOEHUA npeaMeTa «buonorns» BbioeneHsol
cnepyolive CoCTaBAsOLWIME: O0CO3HaHMe o0b0yYalWwMMnUcs POCCUINCKON TFpaKAaHCKON
NOEHTUYHOCTU - rOTOBHOCTU K caMmopasBuTuUIo, CaMOCTOATESIbHOCTU "
camoorpefesieHnto, Hanau4me MoTuBauum K obydeHuto 6uonorun, uesieHanpaBsieHHOe
pasBuUTME BHYTPEHHUX Yy6exxOeHWN JNYHOCTM Ha OCHOBE KJIOYEBbLIX LEHHOCTEN =
NCTOPUYECKMX Tpaguuni pasBuTna GUONOrn4eckoro 3HaHuS, rOTOBHOCTb U CNOCOBHOCTL
obyYalowmxca pyKOBOACTBOBATLCS B CBOEN [EATE/IbHOCTU LLEHHOCTHO-CMbIC/IOBLIMU
yCTaHOBKamMun, npucywmmn  cucteme  buosormvyeckoro  obpasoBaHuA,  Hanam4due
3KO0JIOFMYECKOro npaBoOCO3HaHMA, CMOCOBHOCTM CTaBUTb LEIN U CTPOUTb >XMU3HEHHbIE
naaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA nNpeaMmeTa «buonorusa» gocTuratoTca B eguHCTBE
y4yebHOM ©n BOCNUTATENIbHON [OEATENbHOCTU B COOTBETCTBMM C  TPaAULMNOHHBIMU
POCCUNCKUMU  COLMOKYNbTYPHbIMW,  WNCTOPUYECKUMUM U OYXOBHO-HPABCTBEHHbLIMU
LEHHOCTAMKU, MNPUHATbIMKM B obwecTBe nMpaBWIaMu W HOPMaMu TMOBEOEHUS W
CNocobCTBYIOT MpoueccaM CaMorno3HaHMSA, CaMOBOCMUTAHUA M CaMOPa3BUTUSA, Pa3BUTUS
BHYTPEHHEN MNO3ULMN JINYHOCTW, MAaTPUOTU3Ma, YBAa>KEHUS K 3aKOHY M MpPaBOMNoOpsAaKy,
4yesloBEKY Tpyha M CTapLUeMYy MOKOJIEHWIO, B3aUMHOI0 yBa)keHuUs, 6epexHoro oTHoOLWEHKS
K KyNbTYPHOMY Hacnegumio u TpaguumsaM MHOMOHauMoOHasbHOro Haponda Poccmickon
depepauunu, NpMpoae U OKpy>KatLlen cpeae.

JINYHOCTHbIE pe3ynbTaTbl 0CBOEHUSA y4yebHoro npeamMeTa «buonorms» AOJIKHbI
oTpaxkaTb rOTOBHOCTb n cnocobHOCTb oby4arowmxcs PYKOBOACTBOBATbLCA
ChopMUPOBAHHOW BHYTPEHHEN MO3ULUNEN JINYHOCTU, CACTEMON LLIEHHOCTHbIX OpUEeHTauuMn,
MO3UTUBHbLIX BHYTPEHHUX yb6eXxaeHun, COOTBETCTBYWOLUMX TPaAULMOHHBIM LEHHOCTAM
poccunckoro obuwecTBa, paclUMpPEHUE >KU3HEHHOro OnbliTa WU OMNblTa OEeATEesIbHOCTU B
npouecce peanam3aunn OCHOBHbIX HaMNpaB/IEHU BOCMUTATESIbHON OEeATENbHOCTU, B TOM
yucse B 4YacTu:

1) rpaXxaaHCKoro BOCNUTaHuA:

ChOPMMPOBAHHOCTb TpaXKAaHCKOM no3umumm oby4Yalolweroca Kak aKTMBHOIO U
OTBETCTBEHHOIO YJ1I€Ha POCCMMNCKOro obLiecTsa;

OCO3HaHMEe CBOUX KOHCTUTYUMOHHbIX MNpaB M 00s3aHHOCTEN, yBakeHWe 3aKoHa U
npaBonopsaaKka;

FrOTOBHOCTb K COBMECTHOW TBOPYECKON [OeATEeNbHOCTM Mpu Cco3gaHum y4ebHbIX
MPOEKTOB, peweHnn y4ebHbIX WU MNOo3HaBaTesibHbIX 3a[dayd, BbIMOJHEHUN BMONIOrNYecKkux
3KCNEePMMEHTOB;

CNocobHOCTbL onpenensaTb COBCTBEHHYIO MO3ULMIO MO OTHOLUEHUIO K SIBJIEHUAM
COBPEMEHHON XN3HU N 0OBACHATL €é;

YMEHME Yy4YuUTbiBaTb B CBOUX [OENCTBUAX HeoBXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMOLENCTBNA JIOAEN C pa3HbIMU  YOexKaeHUsMN, KyJabTypHbIMU LEHHOCTAMU W
couMasnbHbIM MONOXKEHNEM;

FOTOBHOCTb K COTpyoHW4YeCTBY B Trnpouecce COBMeCTHOro BbIMOJIHEHUA y‘-le6HbIX,
Mo3HaBaTe/IbHbIX W WUCCNefoBaTEeNIbCKUX 3ahay, YBa>KUTENbHOr0 OTHOLWEHWSA K MHEHWIo
ONMNoOHeHTOB Npu 06Cy>XAEeHUN CNOPHbLIX BOMPOCOB BMONOrN4ecKkoro cogepxaHums;

FOTOBHOCTb K N'YMaHUTApPHON 1 BOJIOHTEPCKON OeATeNIbHOCTW;

2) NaTpNOTUYECKOro BOCNMUTaHUS:

ChOpMMPOBAHHOCTb  POCCMWNCKON  rpa)XQaHCKOW  WNOEHTUYHOCTW, MNaTpuMoTU3Ma,
yBaXeHUs K CBOEMY Hapony, YyBCTBa OTBETCTBEHHOCTWM nepen PoanHON, ropAocTu 3a
CBOW Kpaw, cBow PoamHy, CBOM $3blKk U KyJAbTypy, MpowWJoe W HacTosuee
MHOroHauuoHasibHOro Hapoga Poccuu;

LLEHHOCTHOE OTHOLWEHNe K MPUPOOHOMY Hacneguilo WnU NaMATHUKaM MNpUpoabl,
OOCTMXKeHnam Poccum B HayKe, UCKYCCTBE, CNOPTEe, TEXHONOMUAX, TPYAE;

CNoCoBbHOCTb OLEHMBaATb BKJah POCCUNCKMX YYEHbIX B CTaHOBJIEHWE WU pa3BUTUE
6VIOJ'IOFVIVI, NMOHUMAaHUA 3HayeHusa 6umonormm B MO3HAHUM 3aKOHOB npmnpoabl, B XWU3HWN
yesloBeKa N COBPeMeHHOro obuiecTBa;



noenHas ybexxOEHHOCTb, TOTOBHOCTb K CHyXeHuo un 3awmte OTevecTBa,
OTBETCTBEHHOCTb 3a ero cyabby;

3) AYXOBHO-HpaBCTBEHHOro BOCMUTaHUS:

0CO3HaHMEe OYXOBHbIX LIEHHOCTEN POCCUNCKOr0 Hapoaa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO0 CO3HaHWUSA, 3TUYECKOro NnoBeaeHns;

CrnocobHOCTb  OUEHMBaATb CUTyauUuld W MPUHMMATb  OCO3HAHHbIE  pEeLUeHUns,
OpUEHTUPYACb Ha MOpPasibHO-HPABCTBEHHbLIE HOPMbI N LLEHHOCTW;

0CO3HaHMe JINYHOro BKJlada B MOCTPOEHNE ycTondmeoro byayuiero;

OTBETCTBEHHOE OTHOWEeHMe K CBOUMM poauTensaM, CO34aHUD CeMbWM Ha OCHOBe
OCO3HAHHOIro MPUHATUA LEHHOCTEN CEMEWNHOW >XXW3HW B COOTBETCTBMM C TpaauUUsaMU
Haponos Poccuu;

4) 3CTeTUYeCKOro BOCNUTaHuA:

3CTETMYECKOE OTHOWEeHNe K MUpy, BKJKOYas 3CTeTUKy ObiTa, Hay4yHOro wu
TEXHNYECKOro TBOpPYeCTBa, CNOpTa, TPyAa, 0bLeCTBEHHbIX OTHOLLEHWI;

MOHMMaHWE 3MOLMOHANLHOI0 BO3OENCTBUSA XXUBOW NPUPOAbl N €€ LLeHHOCTW;

FOTOBHOCTb K CAaMOBbIPa>Xe€HUI0 B pa3HbIX BUAAX WCKYCCTBa, CTPeMJieHne NposBaATb
KayecTBa TBOPYECKOMW JINYHOCTW;

5) ¢dun3nyeckoro BOCMUTAaHUA, dopMupoBaHus KyNbTypbl 300pOBbA ]
3MoUMOHaNbHOro 6narononay4us:

MOHMMaHWe u peanm3aums 3840poBoro M 6BesonacHoro obpasa >XM3HM (340POBOE
nuTaHne, cobnaoeHNe TUMMEHNYECKUX TMpPaBua U HOPM, CBaNaHCUPOBAHHbLIN PEXUM
3aHATUIA 1N OTAOblXa, perynspHas usnyeckas akKTUBHOCTb), BepexHOro, 0TBETCTBEHHOIO
N KOMMNETEHTHOro OTHOWEHNSA K COBCTBEHHOMY (PN3NYECKOMY M NMCUXNYECKOMY 300POBbIO;

MOHNMaHME UEHHOCTM MpaBua WHOMBUAYASIBHOMO U KOJJNEKTMBHOro 6e3omnacHoro
noBedeHUs B CUTyauUsaX, YrpoXKaloLmnX 340P0BbI0 N XU3HW N0aen;

0CO3HaHMe NOoCNeACTBUA U HEMPUATUSA BPEAHbIX MpuBbIYeK (yrnoTpebneHnsa ankorons,
HapPKOTUKOB, KYpeHus);

6) TpyAOBOro BOCNUTaHUSA:

rOTOBHOCTb K TPyAY, OCO3HaHWE LEeHHOCTU MacTepCcTBa, Tpynoaobue;

FOTOBHOCTb K aKTMBHOW  OEATEeNIbHOCTWM  TEXHOJIOTMYECKOW U CcoumMasibHOMN
HanpaBJ/IEHHOCTW, CMNOCOBHOCTb WHWMUMMPOBATb, MJIAHUPOBATb W CAMOCTOSATEJNIbHO
BbIMONIHATbL TaKYyl AeATesIbHOCTb;

MHTEpeC K pas3/inyHbIM cepaMm npodPecCnoHasIbHON OeATeNIbHOCTW, YMeHue
coBeplaTb OCO3HaHHLIN BbibOp Oyayuwien npodeccun n peann3oBbiBaTb COBCTBEHHbLbIE
YXN3HEHHbIE MAaHbl;

rOTOBHOCTb W CNOCOBHOCTbL K o6pa3oBaHMiO M caMoobpa30BaHMIO Ha MPOTSXKEHUNU
BCEN XXN3HW;

7) 3KOJI0rM4ecKoro BOCNMUTaHUS:

3KoJIornyeckn uenecoobpasHoe OTHOLIEHME K MPUPOAE KaK UCTOYHUKY >XU3HM Ha
3eMJie, OCHOBE €eé CyLIeCcTBOBaHUS;

MOBLILLUEHNE YPOBHS 3KONOrMYECKON KybTypbl: MpuobpeTeHmne onbiTa NaaHUPOBaHUSA
MOCTYMNKOB M OLLEHKU NUX BO3MOXXHbIX MOCNEACTBUIA ONS1 OKPY>XaloOLWEN Ccpenbl;

0CO3HaHuMe rnobanbHOro XxapakTepa 3Konorn4ecknx npobnem n nyTem nx pelueHus;

CNocobHOCTb MCMNOsIb30BaTb nNpuobpeTaemMbie MPU UN3YYEHUN OMONOrNMM 3HAHUA U
YyMEeHNA Mnpu peweHnn npobnem, CBA3aHHbIX C pauMoOHaNbHbIM MPUPOAOMNOJIb30BAHNEM
(cobnogeHue npaBus NOBeAEHNS B NMPUpoOAe, HanpaB/lIEHHbIX Ha COXpaHeHNe paBHOBECKS
B 9KOCUCTEMaXx, OXpaHy BUAOOB, 3KocucTeMm, buocdepsbl);

aKTUBHOE HenpusaTue OEeNCTBUN, MPUHOCALWMX Bped OKpY>Kalollen npupoaHon cpege,
yMeHue NMPOrHO3nMpoBaTh HebnaronpmATHbIE 3KoJIornyeckme nocneacTeusa
npenonpuHUMaeMbiX OEeNCTBUN U NpeaoTBpaWaTh UX;

Hann4yne pPa3BUTOro0 3KOJIOFMYECKOr0 MbILLUEHNS, IKOJIOrMYECKON KyNbTypbl, OMbiTa
O0EeATEeNIbHOCTU 3KOJIOrMYEeCKON HamnpaBieHHOCTU, YMEHUS PYyKOBOACTBOBATbLCA MMU B
no3HaBaTe/IbHOW, KOMMYHUKaTUBHOMN U COLMAJIbHOW MpaKTUKe, FOTOBHOCTU K y4acTulo B
NMPaKTNYEeCKON 0eATeNIbHOCTUN 3KOIOrMYeCKON HanpaBAeHHOCTN;

8) LLleHHOCTU Hay4HOro no3HaHus:

ChOpMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLEro COBPEMEHHOMY YPOBHIO
Pa3BUTUA HayKm un OOLLEeCTBEHHOW MPaKTUKW, OCHOBAHHOrO Ha JAuanore KynabTyp,
crnocobCcTBylOWEro 0CO3HaHNIO CBOEro MecTa B MOJINKYJIbTYPHOM MUPE;

COBEpPLUEHCTBOBaHME A3bIKOBOM W  4YUTaTeNbCKOM  KyJbTypbl KakK CpeAacTBa
B3aMMOAENCTBNA MeXAYy JI0AbMN U MO3HaHWA MUPa;



MOHMMaHNe cneundrnkn Bnonormm Kak Hayku, 0OCO3HaHUS eé poan B hopMmMpoBaHUN
pPauMOHasIbHOrO HAy4YHOro MbIWEHNS, CO34aHUM LEeJSIOCTHOro npencrtassieHna o6
OKpY>XaloLleM MUpe KaK O edWHCTBe npuponbl, 4esioBeka M obuwiectBa, B MO3HaHWUMU
MPUPOAHbLIX 3aKOHOMEPHOCTEN U  peweHun npobnem coxpaHeHMs  MPUPOLHOro
paBHOBECKS;

ybeXX4EHHOCTb B 3HayYMMocTM 6uonorum Onsi  COBPEMEHHOMN  LUBUAM3ALNN:
obecnevyeHns HOBOroO YPOBHA pPa3BUTMA  MeOuUWHbI, CO34aHMe NepCcneKTUBHbIX
bnoTexHoNormm, CcrnocobHbIX pelwaTb pecypcHbie npobsembl pa3BUTUA 4YeoBeYecTBa,
nmoucka nyTen BbiIxoda W3 rnobanbHbIX 3Konormdeckux npobnem wun obecneyeHuns
nepexofga K YCTOMYMBOMY pPasBUTUIO, pPaLMOHaJIbHOMY WCMOJb30BaHUI MPUPOLHbIX
pecypcoB 1 hOpMUPOBAHNIO HOBbLIX CTaHAAPTOB XWU3HW;

3aMHTEPECOBaHHOCTb B MOJIYYEHUN OUMONOrMYECKUX 3HaAHWIA B LENSX MNOBbILLEHUSA
obwen KynbTypbl, €CTECTBEHHO-HAay4YHOW TrpPaMOTHOCTW, KaK COCTaBHOM YacTw
YHKUNOHaNbHOW rpaMoTHOCTK obydatowmxcs, opMmnpyemMon npm nsydeHmun brnonormu;

MOHNMaHWE CYLLHOCTM METOAOB MO3HAHWUA, UCMOJIb3yeMbIX B €CTEeCTBEHHbIX HayKax,
CNoCcobHOCTM MCMNOMb30BaTh MOJIlyYaeMble 3HaHUS O/ aHanm3a U 0ObSCHEHMS SIBJIEHUN
OKpY>KaloLero Mmupa u NPoONCXoAAaLWLMnNX B HEM U3MEHEHUI, yMeHne aenaTb 060CHOBaHHbLIE
3aKJIl0YEHNSA Ha OCHOBE Hay4HbIX (DAaKTOB M MMEKLWMUXCA OaHHbIX C LENbl MNosyvyeHus
0O0CTOBEPHbIX BbIBOAOB;

CMOoCoOBHOCTb CaMOCTOATENbHO MCMNOJIb30BaTb Buonormyeckme 3HaHuUsA ONA peELUeHUs
npobnem B peasibHbIX XU3HEHHbIX CUTYyaumnsx;

0CO3HaHMe LEHHOCTU Hay4YHOW O0eATesIbHOCTU, TOTOBHOCTb OCYLLECTBAATb NPOEKTHYIO
N NCCnefoBaTeNbCKYIO OeATeNbHOCTb MHOMBUAYAJbHO U B Fpynne;

rOTOBHOCTb M CNOCOBHOCTb K HernpepbiBHOMY 06pa3oBaHUO M caMoobpa3oBaHulo, K
AKTMBHOMY MOJIY4EHMIO HOBbLIX 3HAHUA MO OMONOrMM B COOTBETCTBUMU C >KU3HEHHbLIMU
noTpebHocTAMM.

METAMNPEAMETHbLIE PE3YJIbTATHI

MeTanpegMeTHble pe3ysibTaTbl 0OCBOEHMSA y4ebHoro npegmeTta «bnonorms» BKAOYaAlOT:
3Ha4YMMble a1 (GHOPMUPOBAHMSA MMPOBO33PEHUS 00YyYaOLWMXCA MeXAUCLUUMINHAPHbIE
(MexnpeaMeTHble) oblleHay4YHble TMOHATUS, OTpaXkallne ULeNoCTHOCTb Hay4HOWN
KapTUHbI MUpa N cneunduky MeToaoB NO3HAHWUS, UCMOJIb3YEMbIX B €CTECTBEHHbIX HayKaxX
(BELLLECTBO, JHEPrUs, ABJIEHME, MPOLECC, CUCTEMA, Hay4YHbIN aKT, MPUHLUM, rUrnoTesa,
3aKOHOMEPHOCTb, 3aKOH, Teopus, uccnenosaHue, HabnwaeHne, NsMepeHne, SKCNepuMeHT
N Opyrux), yHMBepcasibHble y4yebHble OeNCTBUS (Mo3HaBaTe/lbHble, KOMMYHWKATUBHbIE,
perynsatueHblie), obecneyumBatowme GopMnupoBaHme GyHKUNOHaNbHOW FPAaMOTHOCTU U
couuanbHOM KoMMeTeHUun obyyalLlmnxcs, cnocobHOCTb 0b6yYalLlnxcs MCNoJIb30BaTb
OCBOEHHblE MeXAUCUMMNINHAPHble, MUPOBO33PEHYECKNE 3HAHUSA U YHUBEpPCAJIbHbIE
y4yebHble AeNcTBNA B NO3HABATE/IbHOM U COLMAIbHON MPaKTUKE.

MeTanpegMeTHble pe3ysibTaTbl OCBOEHMS NpOorpaMmbl cpedHero obuero obpasosaHus
OOJDKHbI OTpa)KaThb:

OBnasieHne yHMBepCasibHbIMU y4€6HbIMU NMO3HaBaTe/IbHbIMU OEACTBUAMM:

1) 6a30Bble Nlornyeckme OencTBus:

caMoCToATesNIbHO hOPMY/IMPOBaTbh M aKTyaausnpoBaTb NpobiemMy, paccMaTpuBaTb €é
BCECTOPOHHE;

NCMoJIb30BaTb MPW OCBOEHWMW 3HAHWUA MNPUEMBI JIOFTMYECKOro MbIWIEHUS (aHanu3a,
CUHTE3a, CpaBHeHus, knaccudpukaumm, oboblieHmns), packpbiBaTb CMbICA Buosiornyeckmx
MOHATUI (BbIAENATb WX XapakKTepHble MNPU3HAKW, YCTaHaBAMBATb CBA3W C ApPYyruMmn
MOHATUSAMMW);

onpepensaTb Uenn OeAaTesnbHOCTW, 3af4aBas NapaMeTpbl U KPUTEPUM NX LOCTUXKEHUS,
COOTHOCUTb pe3ybTaTbl AeATENIbHOCTU C NOCTaBJIEHHbLIMU LenaMu;

NCnosib30BaTb OBMonornyeckne NoHATUA 015 06BbACHEHUS DAKTOB U SBJEHUNA >XMBOW
npupoabl;

CTPOUTb JIOrNYECKNe pacCyXaeHns (UHAYKTUBHbIE, OEOYKTUBHbIE, MO aHanorum),
BbISIBJIATb  3aKOHOMEPHOCTUM U  MPOTUBOPEYMSs B  pPaCCMaTPUBAEMbIX  SABJIEHUSX,
hopMynMpoBaThb BbIBOObl U 3aKOHEHUS;

MPUMEHSTb CXEMHO-MOAeJIbHble CpeacTBa ANA NpeacTaBNeHUs CYLLeCTBEHHbIX
CBSI3e N OTHOLIEHMA B M3yYaeMbliX Buonormyeckmx obbekTax, a Takxe MpPoTUBOpPEeYHUni
Pa3HOro pofa, BbIBAEHHbIX B PAa3/IMYHbIX NHHOPMALIMOHHbBIX NCTOYHUKAX;



paspabaTbiBaTb MJlaH peweHnss npobaemMbl C YYETOM aHa/M3a UWMELWNXCA
MaTepuasibHbIX N HEMaTepunasibHbIX PECYpPCOB;

BHOCUTb KOPPEKTMBblI B [OeATeNIbHOCTb, OLEHMBaTb COOTBETCTBUE pe3y/bTaToB
LLensiM, OLLeHMUBATb PUCKN MOCNenCcTBUA NesTeNbHOCTH);

KOOPAWHNPOBATb W BbINOAHATL paboTy B YCNOBUAX peasibHOro, BUPTYaJIbHOro W
KOMBMHNPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILLIEHME MPU PELUEHUN XU3HEHHLIX Npobrem.

2) 6a3oBble UccenoBaTesNIbCKNe OeACTBUS:

BlafjeTb HaBblkaMW Yy4yebHO-UCCnenoBaTENbCKOW W MPOEKTHON AesaTenbHOCTW,
HaBblkaMK pa3pelleHns npobnem, cNoCobHOCTLID U FOTOBHOCTbIO K CaMOCTOSATEJ/IbHOMY
MONUCKY METOLOB peLleHNs MpakKTUYeCcKux 3agdad, NPUMEeHEeHWU0 pasJfiInYyHbIX MeTOoA4O0B
Mo3HaHus;

NCNoJIb30BaTb pPa3JfinyHble BUAbl OEATESIbHOCTU MO MOJIYYEeHUO HOBOIro 3HaHWS, ero
WHTepnpeTauuu, npeobpasoBaHnNio U NPUMEHEHUID B y4ebHbIX CUTyauusix, B TOM 4ucne
npwv Cco3gaHum y4ebHbIX N couManbHbIX MPOEKTOB;

opMMpoOBaTb Hay4YHbIA TWUM MblWAEHUS, BJaA€Tb HayyYHOW TepMUHOSIoOrmnen,
KJII0OYEBbIMU MOHATUAMU U METO4aMWU;

CTaBUTb N OpMYyIMpPoBaTb COBCTBEHHbIE 3aAa4yn B obpa3oBaTeNIbHOWM OEATENIbHOCTU
N XKN3HEHHbIX CUTYaLNSX;

BbISAB/IATb MPUYMHHO-CNIeACTBEHHbIE CBA3W M aKTya/M3upoBaTb 3adady, BblABUraTb
rmnoTesy eé pelleHns, HaXOAUTb apryMeHTbl ONa A0Ka3aTeNbCTBa CBOUX YTBEPXAEHWURA,
3afaBaTb NapaMeTPbl U1 KPUTEPUN PELLEHUS;

aHa/NM3MpPoOBaTb MMOJIlyYEHHble B XO4€ pelleHus 3afadn pe3ynbTaTbl, KPUTUYECKMU
OLEeHMBATb MX OOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHNE B HOBbIX YCOBUAX;

[aBaTb OLEHKY HOBbIM CUTyaLUSM, OLLEHNBATb NPUOBPETEHHLIN OMNbIT;

OCYLLEeCTBNATbL LesieHanpaBieHHbIN NOUCK MepeHoca CpeacTB 1 crnocoboB OencTeus B
npoceccnoHanbHyo cpeay;

YyMeTb [MEepeHOCUTb 3HaHMA B TMO3HaBaTesIbHYD W MNpakTu4eckyio obnactu
XKU3HeneATeNnbHOCTH;

YMETb MHTErpnpoBaTb 3HAHMA U3 pPa3HbIX NpeaMeTHbIX obnacTen;

BblABWUIraTb HOBble MAEW, NpeasiaraTb OpUrMHasibHble MOAXOAbl U PELUeHUs, CTaBUTb
npobaembl U 3agayn, onyckalowme aibTepHaTUBHbLIE peLLEHNS.

3) paboTa ¢ MHdopMaLmen:

OPMEHTUPOBATLCA B Pa3/IMYHbIX WUCTOYHUKAX WHGopMauunm (TekcTte y4ebHoro
nocobus, Hay4yHO-MOMYyNAPHON NuTepaType, BMONOrMYeCcKnx CAoBapsaxX W CNpaBOYHUKAX,
KOMMbloTepHbIX 6a3ax AaHHbIX, B UHTepHeTe), aHann3nposaTb MHMOOPMALIMIO Pa3NYHbIX
BMOOB W ¢opM npeacTaBiNeHUs, KPUTUYECKU OUeHMBaTb €€ [OOCTOBEPHOCTb W
HEMPOTMBOPEYNBOCTb;

opMynMpoBaTb 3anpocbl U MPUMEHATbL pa3/iIMYyHbie MeTOoAbl Mpu Noucke m otbope
brnonormnyeckom nHpopmaunm, HeobxoanMmom N BbiMOAHEHUS y4ebHbIX 3a0ay;

npuobpeTaTb OMbIT UCMOJSIb30BaHUSA MHHOOPMALIMOHHO-KOMMYHUKATUBHbIX TEXHOJIOM NN,
COBEPLUEHCTBOBATb KYJIbTYPY aKTUBHOIMO NUCMOJ/Ib30BaHUS Pa3/IMYHbIX MONCKOBbIX CUCTEM;

caMoCToATeNIbHO BbibUMpaTb onNTUMabHylO OpMy MpeacTaBneHna 6Guosornvyeckon
MHgopMaLnn (CXxeMbl, rpaduKn, gnarpamMmmbl, Tabanubl, pUCyHKN U opyroe);

NCNoJIb30BaTbh Hay4HbIA s13blK B KayecTBe cpenacTtBa npu paboTe ¢ buonormyeckom
WHpOpMaUMeENn: MNPUMEHATbL XUMUYECKUE, (U3MYEeCKMe N MaTeMaTu4ecKue 3Haku W
cumBobl, hbopMynbl, abbpeBnaTypy, HOMEHKNATYpPY, UCMOAb30BaTb U Npeobpa3oBbiBaTb
3HAKOBO-CMMBOJIMYECKNE CpeacTBa HarAsa4HOCTW;

B/lafeTb HaBblkaMW pacrno3HaBaHUsa U 3aWnUTbl UHGopMauuK, MHHOPMALMOHHON
6e30nacHOCTU JINYHOCTWN.

OBsnapeHne yHuBepcasibHbIMU KOMMYHUKATUBHbIMUA OEACTBUSAMMU:

1) obuieHue:

OCYLLECTBNATb KOMMYHMKaLUUM BO BCeX cepax >XWU3HW, aKTUBHO Yy4YaCTBOBaTb B
ananore nnan OUCKYCcCUW Nno cyuecTBy obcy)xgaemMol TeMbl (YyMeHue 3ahaBaTb BOMPOCHI,
BbICKa3blBaTb CYy>XXAEHUs1 OTHOCUTENIbHO BbIMOJIHEHUSA MpenjlaraeMon 3agaydun, y4YnTbiBaTb
WHTEepechbl N COrslacoBaHHOCTb MO3ULMINA OPYIrUX YY4aCTHUKOB Ouasiora Uam QUCKYCCUn);

pacno3HaBaTb HeBepbanbHble cpeacTBa 06LIEHUS, MOHUMaTb 3Ha4YeHUe CoLMasbHbIX
3HAKOB, MPEennocCbisIOK BO3HUKHOBEHUS KOHMIUKTHbIX CUTyauuln, YyMeTb CMAryaTb
KOHMIMKTbI U BECTU NEpPEroBopbl;

BlageTb pas3nyHbiMu cnocobamm obweHns ©n  B3aMMOLEWNCTBMSA, MNOHMMaTb
HamMepeHnsa ApYyrux ninen, nposBnAaTb YBa)KUTeNibHOE OTHoweHne K cobecegHuKy n B



KOppeKkTHoW hopMe hopMynmpoBaTb CBOW BO3Pa’KEHMUS;

pPa3BEPHYTO M JIOTMYHO M3NaraTb CBOK TOYKY 3PEHUS C UCMOJSIb30BaHMEM S3bIKOBbIX
cpencTs.

2) COBMeCTHaA feATesIbHOCTb:

MOHVMMaTb U MCMOMb30BaTb MPeMMyLLecTBa KOMaHOHOM M UHAMBUAOYAJIbHOW paboThl
npun peweHun buonormveckon npobaembl, 060CHOBLIBaTL HEOOXOAMMOCTb MPUMEHEHUS
rpynnoBbIX (pOpM B3aMMOLENCTBUA MPU pelleHnn y4yebHom 3apa4u;

BblibMpaTb TEMAaTUKY M MeToAbl COBMECTHbIX AENCTBUMA C YY4ETOM OBLLNX MHTEPECOB U
BO3MOXXHOCTEN Ka)K[0ro 4JjeHa KOJIIeKTUBa;

NPUHUMATbL LEN COBMECTHOW [AeATeNbHOCTWU, OPraHM30BbIBaTb U KOOPAMHMPOBATL
DEeNcTBMUSA No €€ [OCTUXKEHWMIO: COCTaBNATb MnaH AENCTBUN, pacnpenensatb poam C
YY4ETOM MHEHWUN Y4aCTHUKOB, 06Cy)XOaTb pe3ybTaTbl COBMECTHON paboThl;

OLEHMBAaTb KA4YeCTBO CBOEro BKJafa W Ka)KOoro y4YacCcTHMKa KOMaHAbl B 06WMNA
pe3ynbTaT No pa3paboTaHHLIM KpUTEPUSM;

npeanaraTb HOBblE€ MPOEKTbI, OLEHMUBAaTb NAEN C NMO3ULMN HOBU3HbI, OPUrMHANLHOCTW,
NPakTUYeCKON 3HAYMMOCTN;

OCYLLEeCTBAATb MO3MTUBHOE CTpaTermyeckoe noBefdeHue B Pas/INYHbIX CUTyauusX,
NposBNATbL TBOPYECTBO U BoobBparkeHne, 6bITb MHNLNATUBHbLIM.

OBnagieHne yHMBepCasibHbIMU PErynsaTUBHbLIMA AEACTBUAMMU:

1) caMoopraHu3sauus:

ncnosb3oBaTb Bumosnornyeckme 3HaHUS 0S8 BbiABAEHUA Mpobnem n mx pelieHns B
YKM3HEHHbIX N y4ebHbIX CUTyaunsax;

BblIbUpaTb Ha OCHOBE OMONOrMYECKUX 3HAHWUWA LEeNeBble N CMbICIOBble YCTAaHOBKU B
CBOUX OENCTBMAX MU MOCTYMKax MO OTHOLUEHMIO K XXUBOW Nnpupoje, CBOEMY 3[0POBbIO U
300POBbI0 OKPY>XKaOLWNX;

CaMOCTOATENIbHO  OCYWeCTB/ATbL  MO3HaBaTesIbHYD  OeSATeNbHOCTb, BbISABAATb
npobnembl, CTaBuUTb W ¢QopMyanpoBaTb COOBCTBEHHble 3apaydnm B o0Opa3oBaTesIbHOM
0eATeNbHOCTUN U XXU3HEHHbIX CUTYaLNAX;

CaMOCTOATENIbHO COCTaBAATb MJiaH peweHna npobnembl € y4ETOM UMEKOLWMXCH
pecypcoB, COBCTBEHHbIX BO3MOXXHOCTEN N NpennoyTeHN;

JaBaTb OLLEHKY HOBbIM CUTyaunamMm;

paclwunpATb paMKy y4ebHOro npegmMeTa Ha OCHOBE JIMYHbIX NPeanoyYTeHUN;

henaTb OCO3HaHHbLIA BbIOOP, aprymeHTMpoBaTb e€ro, 6paTb OTBETCTBEHHOCTb 3a
pelleHue;

OLEeHMBATbL NPNOBPETEHHbBIN OMNbIT;

cnocobcTBOBaTh (QOPMUPOBAHUIO W TMPOABJIEHUIO LUMPOKOW 3pYyAULMN B pPa3HbIX
obnacTax 3HaHMN, MOCTOAHHO MOBbILLATL CBON 0Bpa3oBaTefibHbIN N KYJIbTYPHbIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTb OLEHKY HOBbIM CUTYaLMsAM, BHOCUTb KOPPEKTUBbLI B AeATesIbHOCTb, OLLEeHUBaTb
COOTBETCTBUE pPe3ysibTaTOB LensaMm;

BNlafeTb HaBblkaMW TMO3HaBaTeNbHON pedieKcnn Kak O0CO3HaHWSA COoBepLUaeMbIX
OENCTBUN U MbICINTENbHbLIX MPOLLECCOB, UX pe3ynbTaTOB M OCHOBaHWW, NCNOJIb30BaTb
NpuémMbl pednekcnm gasa OLEHKN CUTyaumn, Bbibopa BEPHOro peLleHuns;

yMeTb OLEeHMBaTb PUCKN U CBOEBPEMEHHO MPUHUMATL PEeLlEHUS MO NX CHUXXEHWIO;

NPUHUMATb MOTUBbLI U apryMeHTbl APYrMX Npu aHanmi3e pe3ysbTaToB AeATesIbHOCTY;

3) NnpuHATHE cebsa n apyrux:

npuHUMaTb cebs, NoHUMas CBOM HEOOCTATKN U OOCTOUHCTBA;

NPUHUMATb MOTUBLI U apPryMeHTbl APYrMX NpW aHann3e pe3ysbTaToB AeATEesNIbHOCTY;

npu3HaBaTb CBOE MNpaBoO N NPaBo APYrMX Ha OWNOKY;

pa3BMBaTb CMOCOBHOCTbL MOHMMaTb MUP C NO3ULIUN APYrOro YesosekKa.

NPEOMETHbLIE PE3YJIbTATHI

MpeameTHble pe3yfabTaTbl 0CBOeHUA nporpamMmmbel COO no 6uonormm Ha 6a3oBoM
YPOBHE BKJIIOYAOT cneuundunyeckme pana ydyebHoro npeameta «bmonorus» HayudHble
3HAHWA, YMEHMNA U cnocobbl AENCTBUI MO OCBOEHUID, MHTepnpeTauun 1 npeobpasoBaHumio
3HaHWN, BUAbl AEATENbHOCTM MO MOJYYEHMIO HOBOFO 3HaHWA U MPUMEHEHUI0 3HaHWN B
Pa3fiNyHbIX Y4YebHbIX CUTyauuax, a TakXe B peasibHbIX >KU3HEHHbLIX CUTyauunsax,
CBfi3aHHbLIX C 6uonorven. B nporpamMme npefMeTHble pe3ynbTaTbl NpeacTaBfieHbl Mo
rogam oby4eHus.



MpenmeTHble pe3ynbTaTbl 0CBOeHUA yyebHoro npeameTa «buonorusi» B 10 Kjacce
OOJDKHbI OTpakaThb:

ChOPMMPOBAHHOCTb 3HAHWN O MecTe MU posan 6uonornmm B CUCTEME Hay4HOro 3HaHMSA
€CTeCTBEeHHbIX HaykK, B (OpMMPOBaHUN COBPEMEHHOWN €eCTeCTBEHHO-HAay4YHON KapTUHbI
MUpPa WU HAy4YHOro MUPOBO33PEHUSA, O BKJALE POCCUNCKMX W 3apybexxHbIX Y4YEHbIX-
6rnonoros B passutue 6uonormmn, PyHKLNOHaNILHON FPAaMOTHOCTW YesI0BEKa OJ1S1 peLUEHUNS
KN3HEHHbIX 3a4ay;

YyMEHMe packpbiBaTb cogep)XaHne 6nonornyecknx TEPMUHOB U MOHATUN: >KU3Hb,
KfeTkKa, opraHunim, metabonmsm (obMeH BelLeCcTB W MpeBpalleHne 3Heprum), romeocTtas
(camoperynsaumns), ypoBHeBas OpraHusauusa >KMBbIX CUCTEM, CaMOBOCMpoOu3BepeHne
(penpoaykuns), HacnenCTBEHHOCTb, NU3MEHYNBOCTb, POCT U pa3BUTUE;

yMeHne minaraTb Bunonornyeckue Teopumn (KaeTo4Has, XPOMOCOMHas, MyTalLWOHHas,
LeHTpaJibHasa gorMa mosekynsapHon 6uonorun), 3akoHbl (. Mengensa, T. MopraHa, H. .
BaBnsioBa) n yyeHunsa (0 LeHTpax MHOroobpasms 1 nMponCxXoXKAeHUA KyJbTYPHbIX pacTeHUN
H. . BaBnnoBa), onpenensaTb rpaHuLbl NX MPUMEHUMOCTU K XXNBbIM CUCTEMAM;

yMeHne BnajeTb MeTodaMu Hay4yHoro no3HaHua B Ouonorun: HabnwogeHne wu
OMNMCaHMe >XWBbIX CUCTEM, TMpPOLECCOB W HABJEHUN, OpraHMsauma u npoBefeHune
6MOSIOrNYeCcKOro 3KCMNEPUMEHTA, BbIABMXKEHWE TUMOTE3bl, BbISIBJIEHNE 3aBUCUMMOCTMU
Mexay  uccaenyembiMu - BesndMmHamMu,  O6bACHEHME  MOJIYYEHHbIX  Pe3ybTaToB,
NCMOJIb30BaHHbIX HayYHbIX MOHATUNA, TEOPUA N 3aKOHOB, YMeHWe pAenaTb BbIBOAbl Ha
OCHOBaHWUN MOJIyHYEHHbIX pe3y/ibTaToB;

yMeHMe BblAenaATb CYWeCTBEHHble TMPU3HaAKM BUPYCOB, KJIETOK MPOKapuoT W
3YKapuoT, OOHOKJIETOYHbLIX M MHOIMOKJIETOYHbLIX OpPraHM3MoB, 0COHEHHOCTM MNpPOLECCOoB:
obmeHa BellecTB M MpeBpaLLleHUs 3Heprum B KreTke, POTOCUMHTE3a, NJAacTUHECKOro u
JHepreTu4yeckoro obmeHa, XeMOCUMHTe3a, MWTO03a, Menos3a, OnJoLO0TBOPEHUS,
pa3sMHOXeHWUs, UHOMBUAYaIbHOrO pasBUTUA OpraHmM3Ma (OHTOreHes);

YMEHME MPMUMEHATb NOJIyYEHHbIE 3HAHMA A9 06bACHEHUSA BMOIOrMYecknx NpPoLLeccoB
N ABNEHWN, ONS MNPUHATUS MPaAKTUYECKMX pPELUEHUIA B MOBCEAHEBHOW XWU3HWU C LESblo
obecnevyeHnsa 6e3onacHOCTM CBOEro 300POBbSA W 340POBbSA  OKpPyXXaloWMUX nogen,
cobnofeHnss HOPM TpPaMOTHOrO TMOBEAEHUS B OKPY)KaloWen MpupoaHonm cpege,
NOHUMaHMe HeobXoaMMOCTUM WCMOJIb30BAaHUA [OCTUMXKEHUA COBPEMEHHOW 6uonorum u
broTexHoNorMn Ang paumoHaabHOro NPUPOAONOSb30BaHNS;

yMEHMe pewaTb 3JIeMeHTapHble reHeTMYecKkume 3afdaym Ha MOHO- 1n aurmnbpmaHoe
CKpewmBaHne, CLEMJIEHHOe HacnenoBaHWe, COCTaBNATb CXEMbl MOHOrMOGpUAOHOro
CKpewmBaHna ans npenckasaHua HacnefoBaHMs NPU3HAKOB Y OPraHnM3MOB;

yMeHne BbINOJIHATL NabopaTopHble M NpakTudeckmne paboTel, cobnwopaTb npaBuia
npwn pabote ¢ y4ebHbiM 1 nabopaTopHbIM 06OpyAoOBaHMEM;

YMEeHNEe KPUTUYECKN OLEHUBATb N MHTEPNPETUPOBaTbL MHPOPMaLMIO BMOSIOrMYeCcKoro
COLEepXXaHWs, BKJOYAKOLLYO MNCEBAOHAYYHbIE 3HAHUA U3 Pa3/INYHbIX WUCTOYHMKOB
(cpeacTtsa  MaccoBon MHMOpPMaLMKW, Hay4YHO-MOMynspHble MaTepuanbl), 3TUYECKUNEe
aCrneKTbl COBPEMEHHbIX UCcenoBaHun B buonoruun, meguunHe, GUOTEXHOOT NN;

yMeHMe co3paBaTb COBCTBEHHble MUCbMEHHble U YCTHble coobuieHns, o6o6bLias
6rnonornyeckyto WHgoOpMaLMIo N3 HECKONbKMX WCTOYHWUKOB, FPaAaMOTHO WCMOAb30BaTb
NOHATUMHLIA annapaT buonoruw.

MpenmeTHble pe3ynbTaTbl 0CBOeHUs ydebHoro npeameTa «buonorus» B 11 KJjacce
OOJDKHbI OTpa>kaThb:

ChOPMMPOBAHHOCTb 3HAHWN O MeCcTe MU posin BLUoNorMm B CUCTEME Hay4YHOro 3HaHMWS
€CTEeCTBEHHbLIX HayK, B (OpMMPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAY4YHOW KapTUHbI
MUpPa W Hay4YHOro MMUPOBO33PEHUSA, O BKJaAe POCCUMACKUX U 3apyberkKHbIX YYEHbIX-
6rnonoros B pazsutue Bmonornun, PyHKLUMOHaILHON FPaMOTHOCTMN YenoBeKa OJ18 pelleHuns
YXN3HEHHbIX 3a4ay;

YMEHME packpbiBaTb coAep)xaHne 6nonornyecknx TEPMUHOB W MNOHATUNA: BUA,
nonynaunsa, reHodoHA, 3BOJOUUSA,  OBUXKYLLIME  CUAbl  (paKTopbl)  3BOJOLUN,
npucnocobneHHOCTb  opraHu3mMoB, BuaoobpasoBaHue, 3KoJNorvvyeckme  akTopbl,
3KOCUCTEMa, MNPOAYLEHTbl, KOHCYMEHTbl, peAyueHTbl, Lenn MUuTaHus, 3KoJlornyeckas
nupammnaa, bruoreoueHos, bruochepa;

yMeHne wusnarate 6uonormvveckne Teopuu (3BOJSIIOLMOHHaA Teopusa Y. [LapsuHa,
CUHTEeTNYeCKasa Teopus 3BOJIOLUN), 3aKOHbI N 3aKOHOMEPHOCTN (3apOobILLEBOro CX0ACTBa
K. M. bapa, 4epenoBaHua rnaBHbIX HanpasaeHun m nyten ssosoumm A. H. CeBepuoBa,
yyeHus o 6uocchepe B. N. BepHaAckKoro), onpenensaTb rpaHuubl UX MPUMEHUMOCTU K
YXNBbIM CUCTEMAM;



yMeHne BNadeTb MEeTodaMW Hay4yHoro nmno3HaHuma B Ouonorun: HabnwogeHne wu
ornncaHme >KUBbIX CUCTEM, TPOLIECCOB WU SABJIEHWA, OpraHM3auMs U rnpoBeaeHne
6MONIOrMYecKoro 3KCNepuMMeEHTa, BbIABMXKEHWE TUMOTe3bl, BbisIBJIEHNE 3aBUCUMOCTMU
Mexay  UCCNegyeMbiMU  BeMYUHaMK,  OOBbACHEHWE  MOJIyYEHHbIX  pPe3ysibTaToB,
NCMOJIb30BaHHbIX Hay4YHbIX MOHATWA, TEOPMA W 3aKOHOB, YMEHMe f[enaTb BbIBOAbI Ha
OCHOBAHMWN MOJTy4YeHHbIX pPe3yJSibTaToB;

yMeHne BblIOeNsATb CYLWECTBEHHbIE MNPU3HaKW CTPOEeHMs BMonornyecknx ob6bLEKTOB:
BWAOOB, MONYNsiUMA, MNPOAYLEHTOB, KOHCYMEHTOB, peayueHToB, 6KOreoueHo30B U
3KOCUCTEM, 0COBEHHOCTM NpPOLEeCCOB: HAcC/IeACTBEHHOW WM3MEHYMBOCTW, €CTECTBEHHOrO
oTtbopa, BnaoobpasoBaHMs, NpPUCNocobseHHOCTM OpPraHU3MOB, AENCTBUSA 3KOJIOrMYECKUX
(baKTOpPOB Ha OpraHM3Mbl, MNepeHoCa BeLLeCcTB W MOTOKa 3HEPrum B 3IKOCUCTEMAX,
AHTPOMOreHHbIX M3MEHEHUN B 3KOCMCTEMaxX CBOEN MECTHOCTWU, KPYroBOopoTa BELLECTB U
brnoreoxmmMmyeckmnx LUMKNoB B brnocoepe;

yMeHMe NMPUMEHSATb NoJlyYeHHble 3HaHMS Ana 06bsAcCHeHMs BUoNorM4eckmnx NpPoLLeccoB
N SBNEHWIA, ONS MNPUHATUS MPaAKTUYECKUX PELUEeHUA B MOBCEAHEBHOM >XWU3HWU C LEJbIo
obecrnevyeHnsa 6e30MaCHOCTN CBOEro 340POBbS M 3[40POBbA OKPY)XaloWMX JIIOOEN,
cobnofeHnsas HOPM TpPaMOTHOrO TMOBEAEHMA B OKPY)KaloWen npupoaHon cpege,
MOHMMaHNe HeobxoAMMOCTU WCMOJIb30BaHUS OOCTUXKEHWUIA coBpeMeHHon 6uosorun Ons
paLVOHaNIbHOro NPMPOOO0N0Jb30BaHMNS;

yMeHne pewaTb 3JIeMeHTapHble Ouosornyeckme 3apayn, CoOCTaBAATb CXEMbl
nepeHoCa BELWECTB U SHEPIrUM B IKOCUCTEMAX (LLENMN MUTaHNSA);

yMeHue BbINOJIHATL NlabopaTopHble N MNpakTudeckne paboTbl, cobnoaaTb NpaBuia
npwn pabote ¢ y4ebHbiM 1 nabopaTopHbIM 060pyAOBaHMEM;

YMEeHNEe KPUTMUYECKN OLEHUBATb N MHTEPNPETUPOBaTbL MHPOPMaLMIO BMOIOrMyecKkoro
COLEepXXaHWs, BKJOYAKOLLYIO MNCEBAOHAYYHblE 3HAHWA W3 pPa3/INYHbIX WUCTOYHMKOB
(cpeacTBa MacCoBOW WMHGOPMaLWW, HAYYHO-MOMNYNsiPHble MaTepuasibl), pPaccMaTpuUBaTb
rnobanbHble 3KoOrnyeckne npobrembl COBPEMEHHOCTU, POPMMPOBATL MO OTHOLLUEHUIO K
HUM COBCTBEHHYIO MO3ULMIO;

yMeHMe co3paBaTb COOBCTBEHHble MUCbMEHHblE W YCTHble coobuieHns, o6o6uas
6rnonornyeckyto WHgoOpMaLnIo W3 HECKOSIbKMX WCTOYHWUKOB, FPAaMOTHO WCMO/b30BaTh
NOHATUIMHLIA annapaT buonoruu.



TEMATUYECKOE MNMJIAHWPOBAHUE

10 KJIACC
SNEeKTPOHHbIe
(Undposble)
Ne | HanMeHoBaHue KonunyectBo 4yacos obpaszoBaTesibHble
n/ | pa3aenoB N TeM pecypchbl
n | nporpamMmsl
KoHTposibHbIE | [pakTnyeckune
Bcero paboThl paboTbl
Bubnnoteka LOK
! Buoniorns kak Hayka 2 0 0.5 https://m.edsoo.ru/7f41c
) XXuneble CUCTEMBI U | 0 0 Bubnnoteka LIOK
X opraHusayus https://m.edsoo.ru/7f41¢c
3 XUMNYECKNIN COCTaB 3 0 ] Bubnnoteka LLIOK
N CTPOEHUE KJIeTKU https://m.edsoo.ru/7f41c
4 Xun3HeneaTenbHOCTb 6 0 0 Bubnnoteka LUOK
KNeTKun https://m.edsoo.ru/7f41c
PaszMHOXeHue n
5 MHAMBMOYyalbHOE 5 0 | Bubnnoteka LLOK
pa3ssuTune https://m.edsoo.ru/7f41c
opraHmM3MoB
] |I;I|aCﬂe,EI,CTBeHH0CTb n . . s BubMoTeka LIOK
SMEHHMBOCTD ' https://m.edsoo.ru/7f41c
opraH13MoB
7 ge?::;l:l\:‘os OcCHoOBbI 3 0 0 bubsnoreka LIOK
P : https://m.edsoo.ru/7f41c
bnoTexHonornm
Bubnnoteka LIOK
8 PesepsHoe Bpems l 0 0 https://m.edsoo.ru/7f41¢
OBLWEE KOJINYECTBO 34 0 4

HYACOB 10O NMPOIrPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KNACC

SNIeKTPOHHbIE
(UnMdpoBbIe)
No | HauMeHoBaHue | konuyecTBo Yacos obpa3oBaTesibHble
n/ pasnenos u pecypchi
n | Tem
nporpamMmbil
Bcero KoHTposibHbIE | pakTunyeckune
pa6oTbl paboThl
] SBOJIIOLIMOHHAA 9 0 { bnbnmnorteka LIOK
buonorus https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHUE
) 1 pa3BuTune 9 0 0.5 Bubnnoteka LOK
XKWU3HW Ha ’ https://m.edsoo.ru/7f41cc74
3emMmne
3 gfraigi?b;: 5 0 1 Bubnnoteka LIOK
Py L https://m.edsoo.ru/7f41cc74
cpena
i | Seonormeomne | 9 0 0 Gubvotexa LIOK
https://m.edsoo.ru/7f41cc74
cUcTeMsl
5 PesepBHOE ) 0 0 Bubnnoteka LOK
Bpems https://m.edsoo.ru/7f41cc74
OBLLIEE
KOJIMYECTBO
YACOB MO 34 0 2:5

MPOrPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




MOYPOYHOE MJIAHWPOBAHUE

10 KJTACC
aneKTpac
DaTa undposli
Ne KonunyecTtso 4acos nsy4yeHus | obpasos
n/ | Tema ypoka pecypchl
n
KoHTposibHble | pakTunyeckue
Bcero paboThl paboThl
Buonorusa B Bubsmot
I cucreme Hayk ! 0 0 hutpsdimee
y https://m.e
MeTopnbl NO3HaHUA
XKUBOW MPUpOLbI.
MpakTu4yeckas
paboTa Ne 1
) «Ncnonb3oBaHmne ) 0 0.5 Bubnnot
pa3nnYHbIX ) https://m.e
MeTo40B Npwu
n3yyvyeHumn
6rnonornyecknx
06beKTOB»
3 csufggn::qicp?ueeccu 1 0 0 bubamot
> https://m.
N UX U3yyeHne hupeiiivne
4 )K(JI::TM:: CBKgI:aCECTaB 1 0 0 bubnmor
) https://m.
MUHepasibHble CON hitps://m.
5 benkn. CoctaB ” ) 0 0 Bubnnot
CTpoeHne 6enkos https://m.e
depMeHTbl —
brnonormnyeckme
KaTanumsaTopsbl.
NabopaTopHas
paboTa Ne 1 BUGNOT
6 «N3y4yeHne 1 0 0.5 hitps:/m.e
KaTauTnyeckom ARSI
aKTUBHOCTWU
depMeHTOB (Ha
npuMmepe amunassl
UNN KaTanasbl)»
Bnbnnot
7 Yrnesogbl. Jiunngbl 1 0 0 https://m.e
3 HykneunHoBble 1 0 0 Bubnnot
Kncnotobl. ATO https://m.e
o | mayaernn wemkn | 1 0 0 EuGnuoT
’ https://m.
KneTo4dHas Teopus hupeiiinne
10 | KneTka Kak 1 0 0



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

LenoCTHaaA Xumneasd
cncreMa

CTpoeHue

3yKapmnoTmnyeckom

KNeTKW.

NabopaTopHas

paboTa Ne 2

N3y4deHne

ET Zeva KNeToK bubsmor

11 P . 0.5 https://m.e
pacTeHunn, hitos//m o
KUBOTHbIX, rpnbos hugpeiiinne
n bakTepun noa
MWKPOCKOMOM Ha
roTOBbIX
MUKponpenapaTax
N NX onucaHue»

12 ObmeH BellecTB 0 Bubnnot
nnn metabonmsm https://m.e

13 POTOCKHTES. 0 Bnbnnot
XeMocuHTe3 https://m.e

14 JHepreTnyeckunin Bubnnot
obmeH https://m.e
JKN3HEHHbIN LUK
KneTkun. leneHne
KneTkn. MmnTos.

NabopaTopHas

15 paboTa Ne 3 0.5 Bubnnot
«HabnogeHne ) https://m.e
MUTO3a B KJeTKax
KOHYMKa KopeLllKa
JIyKa Ha roToBbIX
MUKponpenapaTax»
bnocuHTes benka.

16 Peakuus 0 Bubnnot
MaTpPUYHOI o https://m.e
CUHTe3a

17 TpaHcnauna — 0 Bubnnot
brnocuHTes benka https://m.e
HekneTo4yHble

18 | dpopMbl XKXU3HN — 0 bubnmor

https://m.e
BUPYChI hupeiiinne
dopMbl Bnbnnot

19 pa3MHOXeHUnA 0 https://m.e
OpraHM3MoB https://m.e

. Bubnnot

20 | Menos 0

https://m.e

21 | Obpa3oBaHue n 0.5 Bnbnunot

pa3BMTUE NOJIOBbIX https://m.e

KJIETOK.
OnnopoTBoOpeHMe.



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

JNabopaTopHas
paboTa Ne 4
«M3y4eHne
CTPOEHNSA MONIOBbIX
KJIETOK Ha roTOBbIX

MUKpornpenapaTax»
https://m.e
OpraHM3MoB 2R
[eHeTUKa — HayKa

2 | © 0 Bubnnot
HacnenCcTBeHHOCTU https://m.e
N N3MEHYMBOCTN
3aKOHOMEPHOCTU

24 :SE@E?EE:HM 0 bubnmor

) https://m.e
MoHorunépugaHoe Butpesfin.e
CKpelwimBaHue
OnrnbpungHoe
CKpeLimBaHue.

)5 3aKoH 0 Bubnnot
He3aBUcrMMoro https://m.e
HacniegoBaHUA
nprU3HaKoB
CuenneHHoe
HacnienoBaHne
MPU3HaKoB.

NabopaTopHas
pabota Ne 5
26 E'giﬁf,??foa 0.5 bubnot
’ https://m.e
MOHornbpmngHoro m 2R
anrnbpmngHoro
CKpeLlmBaHua y
Aopo3ounbl Ha
roOTOBbIX
MUKponpenapaTax»
eHeTuka nona.

1y | Hocrenonaine ;

i https://m.e
CUenneHHbIX C AR
Mosiom

28 M3MeH4YnBOCTb. 0.5 Bubnnot
HeHacnencrBeHHas https://m.e
N3MEHYNBOCTb.

NabopaTopHas
paboTa Ne 6.
N3y4yeHune
MOANUNKALMOHHON
N3MEH4YUBOCTMN,

nocrtpoeHmne



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BapnaunOHHOIo

psnoa u
BapuaLNOHHON
KpuBO»

HacnencrtBeHHas
N3MEeHYNBOCTb.
NabopaTopHas

29 paboTa Ne 7. { 0.5 Bubnnot
«AHaNM3 MyTaumn y ’ https://m.e
Apo3oduibl Ha
roTOBbIX
MUKponpenapaTax»

Bunbnuot
[eHeTunKa 4yen

30 eHe a yesioBeKa 1 0 https://m.c
Pe3epBHbLIN ypoK.

O606LeHne no

31 Teme ] 0 Bubnunot
«HacnepncTtBeHHOCTb https://mys
N U3MEHYUBOCTb
OpPraHM3MoB»

3 Cenekumns Kak ! 0 Bubnunot
HayKa 1 npouecc https://m.e
MeToabl n

133 DOCTUXKeHns ] 0 Bunbnuot
cenekumm pacteHunn https://m.e
M XXNBOTHbIX
BunoTexHonorna Kak

34 oTpacsib 1 0 Bubsmor
Npoun3BoOACTBa https:/m.e

OBLWEE KOJINYECTBO 34 4

YACOB 10 NMPOIrPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://myschool.edu.ru/
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KNACC

AneKTpcC

JdaTa undposi

Ne KonunyecTtBo 4acos n3yyeHus | obpasos

n/ | Tema ypoka pecypcb
n

KoHTposibHble | MpakTuyeckune
Bcero paboThl paboThl

1 3@3’3?&”&” 1 0 0 brbnor

https://m.

n3y4yeHuns Dl e

2 | npencragnenni 06 | 1 0 0 g
3BOJIOLINN e

3 MukposBontouns 1 0 0 Bubsmon

P https://m.e
Monynaumna Kak
3/1eMeHTapHas
eonHuLa Buga un
3BOJIIOLMN.

4 NabopaTopHas ! 0 0.5 Bubnunol
paboTta Ne 1 ) https://m.e
«CpaBHeHMe BNOoB
no
MOPd0SI0rNYECKOMY
KpUTEpUto»

OBrxyuwime cunbl

5 (3N1eMeHTapHble ! 0 0 Brnbanon
(haKTopbl) https://m.e
3BOJIIOLMN

6 EcTecTBeHHbIN 1 0 0 Bubnunol
oTbop n ero dopmbl https://m.e
PesynbTaThbl
3BOJIIOLMN:
nprucnocobaeHHOCTb
OpPraHM3MoB U
BuaoobpasoBaHue.

7 NabopaTopHas ! 0 0.5 Bnbnunol
paboTta Ne 2 ) https://m.e
«OnuncaHne
npucnocobaeHHOCTH
opraHmsMma un eé
OTHOCUTENbLHOI O
XapakTepa»

. :)?Svpl)asneHm 7 1 . . EU6101

https://m.
MaKpOo3BOJIOLMN Dftps://m.€

9 HeobpaTumocTb { 0 0 Bubnunol

3BOJIIOL NN https://my;



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://myschool.edu.ru/

10 | NcTopunsa XXMN3HU Ha 0 Brnbanon
3emne n metoabl eé https://my;
n3y4yeHuns

11 2223253:LueHmn 0 bubnmon

https://m.e
XKN3HN Ha 3eMne AR
12 | Semne o apam A 0 i
https://m.e
nepuonam AR
OCHOBHbIe 3Tanbl
3BOJIIOLINN
pPacTUTEsNIbHOIO ”
)KMBOTHOIr0O Mupa.
MpakTn4eckas EUBANOT

13 | pabota Ne 1 0.5 hitns://m.e
«M3y4eHne ARRSN.
NCKOoMaembIxX
OCTaTKOB pacTeHun
N XXUBOTHbIX B
KOJITEKLNSAX»

CoBpeMeHHas

14 | cvcTema 0 Bnbnnol
opraHuyeckoro https://m.e
Mupa

15 feBﬁQLOeLiT 0 bubnmo

https://m.e
(@aHTpomnoreHes) AR
16 éf:;:_}él;.l:)e CUTEI 0 Bubnnol
https://m.e
aHTponoreHesa Doz,

17 OCHOBHbIe CTaguun 0
3BOJIIOLMN YenoBeKa
YesnoBeyeckue pachl

13 | Y MPMpPOAHbIe 0 Bnbnnol
ajdanTtaynm https://m.e
yenoBekKa
Pe3epBHbLIN ypoK.

O6o6LeHne no

19 Teme 0 Bubnno
«Bo3HMKHOBEHME 1 https:/my;
pa3BUTNE XKU3HM Ha
3emMmne»

20 IKos0rng Kak 0 Bnbnnol
Hayka https://my;

21 gﬁﬁiﬁiéfgggﬂrﬂ ’ 0 bubsmor

https://m.e
hakTOpSbI 4R

22 | AbnoTtmyeckue 0.5 Bubnno
(haKTopbI. https://m.c

JNabopaTopHas



https://myschool.edu.ru/
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://myschool.edu.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

paboTa Ne 3.
«Moponornyeckune
0CcobeHHOCTH
pacTeHun ns
pa3HbIX MecT
obuTaHnN».
JNabopaTopHas
paboTa Ne 4.
«BnusaHne cBeTa Ha
pPOCT 1 pa3BuUTUE
YEPEHKOB KoJieyCa»

23 bnoTtudeckue 0 Bubnunol
haKTopbI https://m.c
JKosiornyeckue
XapaKTepUCTUKU
nonynsaumn.
lMpakTu4eckas

24 | paboTta Ne 2 0.5 E??ﬂﬂfT
«Mopcyér ALpS:/AmYi
MAOTHOCTWN
MoNynaLMn pasHbIX
BULOB pacTeHUn»

25 gg?:ﬁiﬂ::— 0 bubmo1
6UoLLEHO3 Lt

26 | cncrem 0 EMGAHO?
(3KOCUCTEMBI) hutps:/im.c
OcCHOBHbIe
rnokasarenu
3KOCUCTEMBI.

27 JKosiornyeckue 0 Bubnunol
nMpamMmugsbl. https://m.e
CeowncTBa
3KOCUCTEM.

Cykueccus

28 MpupogHble 0 Brnbanon
3KOCUCTEMbI https:/my;

29 AHTpONOreHHble 0 Bubnunol
3KOCUCTEMBI https://my;
buocdepa — Bubnunol

30 | rnobanbHas 0 httos://m.e
aKocucTeMma 3emnu ARRS:M.

31 | cyuecrsonanmn 0 g
6rocdepbi Dlipiinte

3 YenoBeyecTBO B 0
brnocepe 3emnn

33 | CocyuiecTBoBaHue 0 Bubnunol
npupoabl u https://m.e



https://m.edsoo.ru/863eb348
https://myschool.edu.ru/
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://myschool.edu.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

yesnoBe4decTBa

Pe3epBHbIN YPOK.
O606L1eHne TEMBI

Bnbnnol
34 | «CoobLiecTBa U 1 0 : |
sKoJIornyeckmne it
CUCTEMBbI»
OBLLEE KOJMTMYECTBO 34 2.5

YACOB MO MPOrPAMME



https://myschool.edu.ru/




YHEBHO-METOAUYECKOE OBECINEYEHME OBPA3OBATEJIbHOIO NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbLIE MATEPUAJIbI A1 YHEHUKA

10 KNNACC: Buonorms. 10-11 knacc : y4yeb. gna obuweobpa3zoBaT. opraHmsaumnni : 6a3oBbii
ypoBeHb / [0Obwaa buonorusa. 10 -11 knacc, B.. Cnsornasos E.A., N.b. AracoHoBa, E.T.

3axapoBa _-M.;poda, 2020

11 KNNACC: Buonorwms. 10-11 knacc : y4yeb. gna obuweobpasoBaT. opraHmsauunni : 6a3oBbii
ypoBeHb / [0O6wasa buonorusa. 10 -11 knacc, B.. Cnsornasos E.A., N.b. AracoHoBa, E.T.

3axapoBa _-M.;Opoda, 2020

METOOWYECKWE MATEPWAJIbI OJ1 YYUTENA

10 KJTACC: CymaToxuH C.B. bnonorus. Noypo4Hbie paspaboTku. 10-11 knacc : y4ebH.
nocobue ons obuweobpaszoBaT. opraHmsaunin: 6azosbin yposeHb / C. B. CymaToxuH, A. C.
EpmakoBa. — 2-e n3pg., nepepab. — M.: NpocBeweHne, 2017. — 320 C.: UN

AracoHoBa W.b. Buonorus. O6uas éuonoruns. ba3osbin ypoBeHb. 10-11 k. B 2 4. Y. 1:
paboyas TeTpanb K y4ebHuky B. N. CnBornasosa, . 6. AracoHoBon, E. T. 3axapoBon
«buonorus. Obwasa 6uonorma. ba3osbi ypoBeHb. 10-11 kKnaccol» / . b. ArachoHoBa, B. .
CuBornasos, 4. B. Kotenesckas. — 4-e nsg., ctepeotun. — M.: jpoca, 2013. — 191, [1] C. :
nn

Brnonorusa. Obwasa 6uonormsa. NpakTukym. 10-11 kKnaccol : y4eb. nocobue ans
obuweobpazoBaT. opraHmsaunn : yrnybn. Yposens / [[. M. Obimwnu, O. B. CabnuHa, J1. B.
Bbicoukas, M. M. bopoauH]. — 3-e n3a. - M.: NpoceelleHne, 2017. — 143 c.

MNoHyapoB O.B. 'eHeTuka. 3agaun. — CapaToB: Jlnyen, 2005. — 352 c. — (Cepus
«Bburosorus»)

MpakTnyeckaa buonorma on onMMmnuagHukKos / nog ped. [. A. PeweToBa, cocT. 1. B.
BonowwnHa. — M.: U3paTtenbctBo MUHMO, 2018. — 351 c.

11 KNNACC: KpaTKunin Kypc Nekuui no 3BoJIIOLUMOHHOMY y4yeHuto: yyebHoe nocobmne ans
CTyheHToB-OakanaBpoB Nnefarornyecknx n Bmonornyecknux HanpasaeHun / cocT. B. B.
NeoHTbeB. — Enabyra: LleHTp onepaTtuBHon nevaTtn «ABAK», 2020. — 118 C.

HNapmos U.B. Teopus sasontoumn. Kypc nekuuin: yuebHo-mMeToamdeckoe nocobume / U. B.

dapmoB (cocTaButenb). — Kupos: ®PIE0Y BIMO «BaTlyY», 2011. — 235 c.



Monoga J1.A. OTKpbITble ypokK Brnonorum: 9-11 knaccel. — M.: BAKO, 2011. — 176 C.
A6nokoB A.B. DBontoLUNOHHOE yyeHue: Y4ebH. anga 6buon. cneu. By3oB / A. B. i6nokos, A. T.
KOcydgos. — 6-e n3sa., ncnp. — M.: Beicw. Wwk., 2006. — 310 C.: un

CH0pHMK 3aa4 NOBbILLIEHHON CJI0XKHOCTK No 6uonornn Ang yy4awmxcsa 7—11-xX Knaccos :
yyebHo-meTognyeckoe nocobue / C.U. leHucoBa [u gp.]. — Butebek : BrY nmenn Mn.M.
Maweposa, 2020. — 106 c.

HNembaHkoB E.H., CoboneB A.H., CymatoxuH C.B. CbopHUMK 3agad no obuwen buonorun. 9-11
Knaccel. — M.: BAKO, 2018. — 272 c.

ConoskoB [.A. E'3 no 6uonorunun. MpakTnyeckas nogrotoeka. — 5-e uU3g., UCrp. n gon.
—— CIN6.: bXB-MeTepbypr, 2017. — 640 C.: n.

bunuy I'J1. Bnonorna gna noctynawowmx B By3bl / . JI. bununy, E. KO. 3nranosa. —

MockBa: N3gaTenbCcTBO «3I», 2018. — 784 C.

LIM®POBLIE OBPA3OBATEJIbHbLIE PECYPCbl U PECYPCbl CETU UHTEPHET

L.https://ru.wikipedia.org/ - Bukunegmsa

2.https://edsoo.ru/ - EAMHOE copep>kaHne obuiero obpasoBaHuUa hitp://school-collection.edu.ru/ -
EonHaga konnekuymsa LLOP http://zemlj.ru/ - NnaHeTa 3eMns

3.0enepasbHbI TOCyOapCTBEHHbLIN obpa3oBaTeNbHbIN CTaHOAPT - hitp://standart.edu.ru/
4.PepepanbHbIl NnopTan «Poccuinckoe obpasoBaHmer. - hitp://www.edu.ru/

5.Poccuincknin obweobpasoBaTenbHbIA NoOpTal. - hitp://www.school.edu.ru

6.EqnHoe OKHO gocTyna K obpa3oBaTefibHbIM pecypcaM. - http://window.edu.ru

7.EAnHag Konnekumsa undposbix obpasoBaTesibHbIX PECYPCOB. - http://school-collection.edu.ru
8.depepasibHbIN LLEeHTP MHPOPMaLMOHHO-00pa3oBaTEIbHbIX PECYPCOB. - hitp://fcior.edu.ru/

9.0efepasbHbIn UHCTUTYT Nefarornyeckmnx n3MepeHui. - http://www.fipi.ru/






