


Paboyas nporpamma paspaboTaHa B COOTBETCTBUM C «[10NOXEHMEM O CTPYKTYpe, NnopsaKe pa3paboTKy 1 yTBepXAeHNA paboumx nporpaMmm yyeoHbIX
npeameToB, gucumnanH (Mogyneil) MbOY «IMmMHa3nsa 1» 1 cocTasnieHa ¢ Mcnosb3oBaHneM MprMepHON NporpaMmbl OCHOBHOIO 06LLero
06pa3oBaHuA Mo 6r1onornn, Ha OCHOBE aBTOPCKOI nporpaMmbl B.B. MaceuHunka, C.B. CymaTtoxuHa «bronorus. 5-9 knacc» B COOTBETCTBUM C
Tpe6oBaHuaMN PefepasibHOro rocyAapcTBEHHOro 06pa3oBarTe/ibHOro CTaHAapTa OCHOBHOIO 06LLero o6pasoBaHus no 6ruonoruu

YuebHuk: bronorus. 8 knacc: yue6. [na obuieobpasosart. yupexaeHuii / B.B. MaceuHnk, A.A.KameHckuid, I.I". LLBeuos, 3.I'. ManoHtoK; nog pea,.
B.B. MaceyHuka. — M.: MpoceeweHne, 2019 r. (JIMHUA XKU3HN).

lMnaHupyemble pesynbTaTbl 0OCBOEHMA NpeaMeTa «bronorna», 9 knacc
JIuunocmnuie pezyromamol:
Yy yuenuka 0yoym cghopmuposanui:
3HaHVe OCHOBHbIX MPUHLMMOB 1 NPaBW/1 OTHOLLEHWS K XXMBOW NPUPOoe, OCHOB 3[40P0BOro 06pasa XXM3HWU 1 340p0Bbe-coeperatoLx TeXHONOT U,
peann3aLms YCTaHOBOK 3[10pPOBOr0 06pasa XN3Hu;
Mo3HaBaTe/lbHble MHTEPeChbl U MOTMBbI, HaNpPas/IeHHbIe Ha U3YYeHWE XXUBOIW NPUPOAbI; UHTENIEKTYaSTbHble YMeHUA (L0Ka3bIBaTb, CTPOUTb
paccy»[eHus, aHaIM3MpoBaTh, CPaBHMBATb, e/1aTb BbIBOAbI U Ap.);
BOCMUTaHME Y y4YallMXcs YyBCTBA FOPLOCTU 38 POCCUINCKYHO BMOMOrMYECKY0 HayKy;
cobnofaTh npasuna NoBeLeHNA B NPUPOAE;
MOHVMaHKe OCHOBHbIX (haKTOpPOB, OMpeAenstoLmnX B3anMOOTHOLLEHNS YerioBeKa U MpUpoabI;
MOZym Oblmy chopmuposansl:
YMeHVe yyalumncs peannsoBblBaTb TEOPETUYECKNE NO3HAHWA Ha NPaKTUKE;
NMOHUMaHVe yyalmMncs LLeHHOCTY 340POBOro 1 6e30MacHOro 0bpasa Xu3sHu;
NPU3HaHWe yHaWwmnmMmcs LLEHHOCTM YXXU3HW BO BCEX €& NPOSABNEHMSAX N HEOOXOAMMOCTU OTBETCTBEHHOI0, 6EPEXXHOI0 OTHOLLEHMS K OKPY>KatoLLeit
cpeae;
Memanpeomemnule pe3yiomamot.
Pezynamuenvie:
Oodyuarowuiica nayuumcea:
onpefensaTb NOHATUA, (DOPMUPYEMbIE B NMPOLILECCE N3YUYEeHUS TEMbI,
KnaccmuumpoBaTb U CaMOCTOATE/IBHO BbIOUPATb KPUTEPUN A1 KNacCuuKaumm,
CaMOoCTOATe/IbHO (DOPMYNNPOBaTb NPOG/EMbI UCCNEef0BaHMSA N COCTABATL NO3TANHYHO CTPYKTYPY OyAyLLero caMoCcToATeIbHOrO UCCeA0BaHNS;
NpK BbIMOIHEHMI NaboPaTOPHBIX N NPAKTUYECKNX PaboT BbIOMPaTh ONTUMa/IbHbIE CNOCOObI AeCTBUIA B paMKax MpeaJ/ioXKeHHbIX YCI0BUA U
Tpe6oBaHWn 1 COOTHOCUTbL CBOW AEVCTBUSA C MNaHUPYEMbIMU pe3ybTaTaMu;
Obyuarowguiica noayuum 603MOHCHOCHMb HAYUUMBCA:
yCTaHaB/MBaTb NMPUYNHHO-CIEACTBEHHbIE CBA3N MEXAY COObITUAMU, ABNEHUSAMN;
NPUMEHATb MOAENM N CXEMbI AN PELEHNA YYeOHbIX U NMO3HaBaTe/lbHbIX 33ay;
BMafeTb NpPMeMamMmn CMbIC/I0BOr0 YTEHUA, COCTaBATL TE3UCHI U MNIaH-KOHCMNEKTbI Mo pe3y/bTataM YTEHUS;
OpraHn30BbIBaTb Y4ebHOe COTPYAHNYECTBO Y COBMECTHYHO AeATENbHOCTb C YYUTENEM U CBEPCTHUKAMU;
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CNONb30BaTb MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOMOTMW NPK NOATrOTOBKE COOBLLEHWIA, MYNbTUMEANAHBIX NPe3eHTaLMIA;
AEMOHCTPMPOBATb 3KO/IOrMYECKOE MbILLIEHNE U MPUMEHSTb €r0 B MOBCEAHEBHOM XXM3HU

Ilo3nasamenvnoie:

Oobyuarowuiica nayuumes:

AHaM3MpoBaTh, CpaBHUBATb, KNaccuuLmpoBaTb 1 0606LaTh (hakTbl U ABNEHNSA. BbIABNATL MPUUMHBI U CNEACTBUSA NPOCTbIX ABNEHUA.
OcCyLLeCTBNATL CPaBHEHWe, CepuaLmio U KnaccupuKaLmio, CaMoCTOATE/IbHO BblbUpas OCHOBaHUA U KPUTEPUW ANS YKA3aHHbIX JIOTMYeCKMX onepawuii;
CTPOUTb KNacCUPUKaLMI0 Ha OCHOBE AUXOTOMUYECKOTO fefieHns (Ha OCHOBe OTPULLaHNSA).

CTpOouUTb TIOFMYECKOE PacCyXXAeHNe, BKOYatoLLee yCTaHOBeHMe NPUYNHHO-CNEeACTBEHHbIX CBA3EN.

Co3sfaBaTb CXemaTUyecKne MOLENN C BblfeNleHNeM CYLLEeCTBEHHbIX XapaKTepPUCTUK 0ObeKTa.

CocTaBnsiTb TE3UCHI, Pa3INyHble BUAbI M1aHOB (MPOCTbIX, CMOXHbLIX 1 T.M.). [Npeobpa3oBbiBaTh NHHOPMALMIO 13 OLHOI0 B1AA B ApYroi (Tabnmuy B
TEeKCT 1 np.).

Oﬁylmlomuﬁc;l noJayuum 603MOICHOCMb HAYUUMbCAS

BblunTbIBaTb BCEe YPOBHU TEKCTOBOM MHOPMaL N,

YMeTb onpefeniiTb BO3MOXHbIE UCTOUHMKM HEOOXOAMMbIX CBELEHWIA, MPON3BOANTL MOUCK MH(OPMALLMK, aHAM3NPOBATL U OLLEHMBATL ee
[OCTOBEPHOCTb.

CpepctBoM (hopMMPOBaHWS NMO3HaBaTe/TbHbIX CYXXUT YUYebHbIA MaTepura, v Npexae BCero NPoLYKTUBHbIE 3afaHns y4ebHMKa.
I(ommynukamuenble:

CamocToATe/IbHO OPraHn30BbIBaThL Y4ebHOe B3auMoencTeme B rpynne (onpefensts 06Lme Luenn, pacrnpesensTb Pov, 4OroBapuBaTbes Apyr C
LpYyroMm v T.4.).

MpeameTHble pe3y/bTaTthbl:

Oobyuarowuiica nayuumces:

(hOPMMPOBAHMIO CUCTEMbI HAYYHbIX 3HAHWIA O XXMBOW NPUPOLE M 3aKOHOMEPHOCTAX eé pa3BUTUA, UICTOPUYECKM ObICTPOM COKpaLLeHNM
6M0oN0rnyYecKkoro pasHoobpasns B bruoctepe B pe3ynbTaTe AeaTe/lbHOCTU YeNoBeKa 41 CO34aHNs eCTECTBEHHO-HAYUYHON KapTUHbI MUPA;
(hOpMMPOBaHMIO NePBOHAYa/IbHBIX CUCTEMATU3NPOBAHHBIX MPeLCTaBIEHNA 0 BUOIOMMYECKNX 0OBbEKTaX, NPOLEccax, ABMEHNAX, 3aKOHOMEPHOCTSX, 00
OCHOBHbIX 610/10rMYECKMNX TEOPUAX, IKOCUCTEMHOW OpraH13aLMm XXMU3HN, O B3aMMOCBSA3M XXUBOIO 1 HEXMBOIO B Buocepe, HacneACTBEHHOCTU U
MN3MEHYMBOCTU; OB/AAEHNE NOHATUIAHLIM annapaTtoM 6uonoruu;

NPUOBPETEHNMIO OMbITa UCMOb30BaHNSA METOA0B BMONOrMYECKOW HayKN U NPOBEAEHUS HEC/TOXKHBLIX BMON0rMYECKNX SKCMEPUMEHTOB A5 U3YYeHNS
YXMBbIX OPraHM3MOB 1 Ye/I0BEKA, MPOBELEHMIO 9KOM0rMYECKOro MOHUTOPUHIA B OKPYXKatoLLeln cpese;

Ooyuarowuiica noayuum 603MOHCHOCMb HAYUUMbCA:

OBNafieHNI0 MeToaMn BMONOrMYeCcKo HayKn: HabntoAeHe 1 onmcaHme 61UoNorMyecknx 06bLEKTOB 1 NPOLLECCOB; MOCTAHOBKA OMONOrMYeCKMX
9KCMEPUMEHTOB N 0OBACHEHWE NX Pe3y/NbTaToB;

aHa/In3y 1 OLeHKe NOCNeACTBUIA AeATeIbHOCTY YesioBeKa B Npupose, BIMSHUA (DaKTOPOB pUCKaA Ha 3,0P0OBbe YesloBeKa.

paboTaTb C 6MONOrMYECKMMI NPMOOPaMIN N MHCTPYMeHTam (MpenapoBa/ibHble U/bl, CKalbNenn, Nyrbl, MUKPOCKOMbI).

Conep:xanue yueoHoro npeamera «buosorusy», 9 kiaace (68 yacon)



MpeameT «bronorus» B 9 knacce n3yyaetcs Ha 6a30BOM YPOBHE. Yualmmcs npefiaraetcs 6a3oBoe cofepykaHune y4ebHOro npegmera «bnonorus».
I'naBa 1. BBenenue. buoJiorusi B cucreme Hayk (2 4.)

Buonorunsa kak Hayka. MecTo 6Monornm B cMCTeMe HayK. 3HadeHne 61MOoNorMmn 4 NOHMMaHUs Hay4YHOW KapTuHbI Mupa. MeTogbl 6M0N0rnyecKmx
nccnefoBaHuin. MoHATNE «KU3Hb». COBPEMEHHbIE HayUYHble NPEeLCTaBIEHNS O CYLLHOCTY XMN3HWN. 3Ha4YeHne 610N0rMYecKoi HayKu B AeATeNIbHOCTU
ye/loBEKa.

[JemMoHCTpaunn: NopTpeTbl YYeHbIX-61010roB; cxema «CBsi3b 610M0rMK C APYTUMI HayKamm,

I'aaBa 2. OcHOBBI HUTOIOTHH - HAYKH 0 KJeTKe (10 4.)

MpeaMeT, 3a4a4m 1 MeTOAbl UCCef0BaHNS LIMTONOMMN Kak HayKuW. ICTOpUS OTKPLITUS 1 U3y4eHUst KNeTKW. OCHOBHbIE MOMOXKEHNS KNETOUHOW TEOpUN.
3HaueHve LMTONOrMYeCKNX NCCNeA0BaHUIA AN pa3BUTUS BUONOTMN U APYrX GUONOrMYECKUX HayK, MeAULIMHBI, CeNbCKOro X03AMCTBRa.

KneTka Kak CTPYKTYpHas 1 (DyHKLMOHa/IbHasA eMHMLA XXMBOT0. XMMUYECKUNIA COCTaB KNETKN. OCHOBHbIE KOMMOHEHTbI KNeTKU. CTpoeHne meMopaH v
aapa, X PyHKUMK. LiTonnasma v 0CHOBHble opraHonibl. IX yHKUMWN B KNeTKe.

OC06eHHOCTM CTPOEHUA KETOK BaKTepPUiA, rpMBOB, XXUBOTHbLIX 1 PaCTEHUA. Bupychl.

OOMeH BeLLeCTB 1 NpeBpaLleHns 3Heprus B KneTke. Cnocobbl MoNyYeHNs OpraHNYecKnX BeLLecTB: aBTOTPOMb! 1 reTepoTpodbl. POTOCUHTES, ro
KOCMMYeckas posb B bruocepe.

BruocuHTe3 6enkoB. MoHATue o reHe. AHK - UCTOYHWK reHeTUYeCKOn MHopMaLnn. MeHeTUYeCKnii kod. MaTpuyHbIi NPUHLMN BUOCMHTE3a GE/KOB.
O6pasosaHune PHK no marpuue AHK. Perynauus 6uocuHTesa.

[MoHATME O romeocTase, perynauuns nNpoLeccoB NnpespaLleHns BeLLEecTB U 3Heprumn B KNeTKe.

[JeMoHCTpauun: MuKponpenapatbl KNeTOK PacTEHWI Y XXMBOTHbIX; MOZENb KNETKW; OMNbITbl, UANOCTPUPYIOLLME npouecc hoTocMHTe3a; mogenv PHK 1
OHK, pasnnyHbIX MOMIeKyN 1 BUPYCHbIX YacTuL,; CXeMa MyTein MeTabonm3mMa B KNeTke; Mogenb-anninkaumsa «CuHTes 6enkax.

JlabopatopHble paboTbl:

CTpoeHMe 3yKapuoTUYECKNX KIETOK Y PACTEHWNIA, YXMBOTHbIX, TPMOOB 1 NPOKapPUOTUYECKNX KNETOK Y GaKTepuid.

I'nasa 3. PazMHokeHMe U MHAUBUAYAJTbHOE Pa3BUTHE (OHTOreHEe3) OPraHu3mMoB (5 4.)

CamoBocnpownssefeHue - BceoblLLiee CBOMCTBO XXMBOro. ®opMbl pa3MHOXEHWSA OpraHu3MoB. becrnosioe pasMHOXeHWE 1 ero TUMbl. MUTO3 Kak OCHOBa
6ecnonoro pasMHOXeHUS 1 POCTa MHOTOK/IETOYHbIX OPraHn3mMOoB, ero 61oI0rMYecKoe 3Ha4eHue.

MonoBoe pasMHOXeHWe. Meli03, ero 61onornyYeckoe 3Ha4eHne. bMonornyeckoe 3HaueHme onioL0TBOPEHUS.

MMoHATVE UHAMBMAYANILHOTO Pa3BUTMA (OHTOreHe3a) Y PacTUTE/bHbIX U XMBOTHBIX OpraHnM3MoB. [leneHune, pocT, audhepeHumanmns KneTok,
OpraHoreHes, pasMHOXeHWe, CTapeHue, CMepTb 0C06ei. BnnsHne (hakToOpoB BHELLHeW Cpefbl Ha pa3BuTUe 3apofbllla. YPOBHU NPUCNOCO6/1eHs
opraHn3ma K N3MeHsALUMCS YC/T0BUAM.

JemoHcTpamuu: Tabnnubl, UNMKOCTPUPYLOLLME BUAbl 6eCronoro 1 rosioBoro pPasMHOXEHWS, 3MOPUOHAILHOrO Y MOCT3MOPUOHAIBHOTO Pa3BUTUS
BbICLUMX PacTEHWIA, CXOACTBO 3apO/bILLIEN MO3BOHOUHbIX XXMBOTHbIX; CXEMbl MUTO3a 1 Meli03a.

I'naBa 4. OcHoBbI reneTuku (10 4.)

leHeTVKa KaK 0Tpac/lb GMONMOrMUeckoi Hayku. IcTopusi pasBuTUS FeHETKU. 3aKOHOMEPHOCTU HacNel0BaHNS MPU3HAKOB XWMBbIX OPraHn3MoB. Pa6oThl
I. MeHaens. MeTofibl UCCNeA0BaHUS HacNeaCTBEHHOCTU. MMOPUAONOrNYeCKMiA MeTO, U3yUeHUs HacneACTBEHHOCTM. MOHOrM6PUAHOE CKPeLLBaH Me.
3aKOH [JOMMHMPOBAHMSA. 3aKOH pacluenieHuns. MonHoe ¥ HenofHOe AOMUHUPOBAHUE. 3aKOH YWUCTOTbI FaMeT U ero LUTONormyeckoe 060CHOBaHME.
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deHOTUN 1 reHoTUN. eHeTUYeckoe onpeaeneHne nona. MeHeTMYeckas CTPYKTypa MOMOBbIX XPOMOCOM. HacnefoBaHWe MPU3HAKOB, CLIEMIEHHbIX C
nosom. XpomMoCOMHasl Teopust HacneACTBEHHOCTU. MeHOTMN Kak Lie/loCTHas cucTema.

OCHOBHble (OPMbI M3MEHUYMBOCTU. MEHOTUMMYECKAs M3MEHUMBOCTb. MyTauun. MpUUMHBI 1 YacToTa MyTauWid, MyTareHHble PakTopbl. DBOMOLMOHHAS
ponb MyTaumid. KOM6/HATUBHAs M3MEHUMBOCTb. BO3HMKHOBEHWE Pa3/IMUHbIX KOMOUHALWMIA TEHOB M UX PO/ib B CO3AaHUM TEHETUYECKOro pa3Ho06pasuis
B Mnpefenax BuAa. IBO/MOLMOHHOE 3HAYeHWEe KOMOWHATUBHOW WM3MEHUMBOCTU. DEHOTUNMYECKas, WM MOAU(MKALMOHHASA, M3MEHUYMBOCTL. Posb
YCNOBWIA BHELLHEN Cpefbl B Pa3BUTWN 1 NPOSIBIEHNN MPU3HAKOB U CBOIACTB.

JemoHcTpanuu: MOAENN-annanKauum, UANOCTPUPYIOLLME 3aKOHbl HAcNeACTBEHHOCTW, MEPEKPeCT XPOMOCOM; pe3yNbTaTbl OMbITOB, MOKAa3blBAOLUMX BMSIHWE
YC/I0BWIA Cpefpbl Ha M3MEHUYMBOCTb OPraH13MOB; repbapHble MaTepuanbl, KONNEKLUAN, MyNsiyXu TMOpUAHbIX, NOAUNAOUAHBLIX PACTEHWI
I'maBa 5. I'enHeTuka 4esioBeka (3 4.)

MeToabl U3y4yeHNa HacnefCTBEHHOCTM 4YenoBeka. [eHeTMYeckoe pa3H006pa3|/|e yenoBeKka. [eHeTUYeCcKMe OCHOBbI 340pPO0BbA. BnvaHWe cpegbl Ha
reHeTMYECKOoe 340Pp0BLE YesoBeKa. [eHeTnYecKme 60ne3HU. MeHoTMN 1 3[0POBbLE YEJTIOBEKA.

I[eMOHCTpaHI/II/I: XPOMOCOMHbIE aHOMaJTU YENOBEKA N NX (*)eHOTI/II'IVILIECKI/Ie MNpoABIEHUSA.
I'maBa 6. IBomonnonHoe yuenue (15 4.)

YyeHune 06 3BOMKOLMM OpraHMyeckoro mupa. Y. [apBuH - OCHOBOMONOXKHWK Y4YeHUs 06 3BoMoumn. [BKyLme CUfbl U pesynbTaTbl 3BOMHOLUN.
YCNoXXHEeHMe pacTeHWid U XKMBOTHBLIX B MpoLecce 3BoMoUMKU. Bronornyeckoe pasHoob6pasve Kak OCHOBa YCTOMYMBOCTM Guoctepbl, pesynbTar
3BO/MIOLUMKN. CYLLHOCTb 3BOMOLMOHHOMO MNOAX04a K N3YHEHMIO XKMBbIX OPraHW3MOB.

Bug. Kputepum Buga. BupgoobpasosaHue. TToHATME MWKPO3BOMOUMK. TTONyNauMOHHAs CTPyKTypa Buga. [lonynauus Kak 3neMeHTapHas
3BO/IIOLIMOHHAA efnHULA. DAKTOPbI 3BOMTIOLMM U UX XapaKTEPUCTUKA.

[JBVXKYLLME CUAIbI N PE3Y/bTaTbl 3BO/HOLMN.

EcTecTBeHHbIi 0TGOP - [BMXKYLUAS M HanpaBnsiollas cuna aBonoumn. Bopbba 3a CylllecTBOBaHME KaK OCHOBA E€CTECTBEHHOro oT6opa. Ponb
eCTeCTBEHHOro 0T60pa B (HOPMMPOBAHMMN HOBbIX CBOICTB, NPU3HAKOB 1 HOBbIX BULOB.

BO3HMKHOBEHME afanTaLuii U UX OTHOCUTENbHBIN XapakTep. B3aMMonprcnoco61eHHOCTb BIAOB Kak pe3ynbTaT AeiCTBIS eCTECTBEHHOIO 0T6OpA.

3HayeHMe 3HaHWA O MUKPO3BOMOUMM AN YNpaBneHWs NPUPOAHbIMK MONYNSUMSMA, PelleHns NpPo6nemM OxXpaHbl MPUPOAbl WU paLMOHabHOTO
MPVPOAONOb30BaHUS.

MoHATUE 0 MaKpo3BotoLMK. COOTHECEHME MUKPO- U MaKPO3BOMIOLMIA. YCOXKHEHWE PAaCTEHUIA 1 XXUBOTHBIX B MpoLiecce 3BooUun. bronormnyeckoe
pasHo06pasne Kak 0CHOBA YCTONUMBOCTY BUOCHEPbI, Pe3yNbTaT 3BOMHOLUN.

JleMOHCTPALMN: XMBbIE PACTEHNS U XKNBOTHbIE; rep6apHble 3K3EMMISIPbI U KOMNEKLMM XKMBOTHbIX, MOKa3blBaOLLIME UHANBUAYaIbHYIO N3MEHUMBOCTb
11 pa3HO06pasne COPTOB KyNbTYPHbIX PACTEHMWIA 1 NOPO/ AOMALLIHMX XXUBOTHBbIX, & TAKXe pe3y/bTaTbl NPUCNOCO6/IEHHOCTM OPraH3MOoB K Cpeae



06UTaHNA 1 pe3ynbTaTbl BUA00O6PA30BaHUSA; CXEMbI, UKOCTPUPYHOLLME MPOLeCChI BUL000pa30BaHMS 1 COOTHOLLEHWE MYTeil NporpeccuBHON
610N0rMYecKoi 3BOOLNN.

JlabopaTopnasi paGora:

3yyeHne NpucnocobneHHOCTM OpraHn3MoB K Cpeae 06uTaHus.

I'naBa 7. OcHOBBI cejieKIUH M OMOTEXHOJI0THH (3 4.)

3a,qaq1/| N METObl CENEKLUN. "eHeTMnKa KakK Hay4Has OCHOBa CENEKUUN OpraHM3mMoB. ,ﬂ,OCTVI)KeHI/IFI MVIpOBOVI N 0TEYECTBEHHO cenekuynn.
[JeMoHCTpaummn: pacteHus, repbapHble 3K3eMNSAPbI, MYNISHKA, TabNNULbI, (oTorpadun, UNIKCTPUPYIOLLME pe3y/bTaTbl CENEKLMOHHON paboThl;
MOPTPETbI CENEKLNOHEPOB.

I'naBa 8. Bo3HuUKHOBeHNE U pa3BUTHE KU3HU HA 3emJie (4 4.)

Barnagpbl, runoTesbl ¥ TEOPUM O NPOUCXOXKAEHUN XXMU3HW. OpraHUYeCKNin MUP Kak pe3ynbTaT 3BoNUMN. ICTopus pa3BuTHs OpraHMYeckoro mupa.
JleMoHCTpauMu: OKAMEHENIOCTM, OTNeYaTKN PaCTEHUIA U XXMBOTHBIX B APEBHUX MOPOAaX; PenpoayKLMn KapTyH, oTpaxatowmx dhiopy v tayHy
pasNYHbIX 3p U NepUo0B.

I'naBa 9. B3aumocBsi3u Opranu3mMoB U OKpy:kawiei cpeasl (16 4.)

OKpy»KaroLas cpefia - UCTOYHUK BELLECTB, IHEPTUN U MH(opMaL MK, DKONOTrUA, Kak Hayka. BnvsHme sKonornyecknx akTopos Ha opraHu3mbl.
MprcnocobneHnst OpraH3MOB K PasMYHbIM 3KOOrMYecKUM thaktopam. Monynsums. Tunbl B3aMOAENCTBUS NONYNSALMIA pasHbIX BUIOB
(KOHKYpeHUuMA, XULWHNYEeCTBO, CMMOKO03, MapasuTam).

SKOCUCTEMHast OpraHn3aL s XMBOI NPUPOobl. DKOCMCTEMbI. Ponb MPON3BOAMTENENR, NOTPeGUTeNel 1 pa3pyLUMTeneli OpraHNYecKMX BELLECTB B
3KOoCUCTeMax 1 KPYroBOpOTE BeLLECTB B Mpupoge. Muiesble cBA3M B 3kocucTemMe. OCOGEHHOCTI arpo3KOCUCTEM.

Buocdepa - rnobanbHasa akocucTeMa. B.IA. BepHaackuii - 0CHOBOMONOXHMK yueHust 0 6roctepe. Ponb yenoBeka B 6uochepe. SKOMornyeckue
npo6nemMbl, X BINAHWE Ha XXWN3Hb YesioBeka. [0cneCcTBUA LesTeNIbHOCTI YesloBeKa B 9KOCUCTEMAX, B/IMSTHUE ero NMOoCTYMNKOB Ha XXM1Bble OPraHn3mbl 1
3KOCUCTEMDI.

JemoncTpauun: TabnLbl, UNNHOCTPUPYHOLLME CTPYKTYPY 6Mochepbl; CXxemMa KPYyroBOpPOTa BELLLECTB M NPEeBPaLLEeHMs 3HEPrn B Grocdepe; cxema
B/IUAHMNA X035ACTBEHHOW AeATENbHOCTM YeNoBeKa Ha NPUPoAY; MOoAeNb-annanKayms «brnocgepa 1 YenoBeK»; KapTbl 3an0BeAHMKOB Poccuu.



Temarnueckuii JIan

Ne Tema Kontpoa. IIpakr. KonTtp.
n/n U TECTOB.| M Ja0dop. | TecCThl
padoTbl | padoThI
1. BBeaeHve. bruonorusa B cucteme Hayk - - -
2. OCHOBbI LIUTONOTNM-HAYKe O KNeTKe 1 1 -
3. Pa3MHOXeHne 1 NHAMBUAYaNbHOe pasBUTME OPraHM3MOB - - 1
4. OCHOBbI FrEHETUKM - 2 1
o. [eHeTMKa YenoBeka 1 1 -
6. OCHOBbI CefekLn 1 6UOTEXHOIOT N - - -
7. OBO/IOLNMOHHOE YYeHune 1 1 1
8. BO3HNKHOBEHWE 1 pa3BUTUE KMU3HU Ha 3emMe 1 - -
9. B3aMOCBA3M OpraHM3MOB 1 OKpPY)KatoLLeli cpefbl 1 5) 1
WToro: 5 10 4

HpaRTI/I'leCKaﬂ YacTh [0 OMOJIOTHH
JlaGopaTropHbie padoThbI:

1. CTpoeHMe KNeToK.

2. Ni3yyeHne eHOTMNOB pacTeHus. N3yyeHne MOANHNKALMOHHON N3MEHYMBOCTY M MOCTPOEHME BapUaLMOHHOW KPUBOIA.
3. MI3yyeHne npmcnocobneHHOCTM opraHnu3mMa K cpefie obutaHums.

4. V13ydyeHne NnpMcnocobieHnin opraHu3mMoB K OnpesesieHHON cpeae 06uTaHums.
5. CTpoeHwme pacTeHWIA B CBA3N C YCIOBUSMI XKM3HMW.

6. OnuncaHne 3KO/IOrMYeCKON HULLIN OpraHn3ma.

7. BbIsSiBNeHUE NULLEBbIX LieNeit B UCKYCCTBEHHOI 3KOCUCTEME Ha MpMMepe akBapuyma.

MpakTnyeckune paboTbl:
1. PeLLieHVe reHeTUYeCKnX 3afa4 Ha MOHOTMOPUAHOE CKpeLLMBaHuMe.
2. CocTaB/ieHVe poA0CNOBHbIX.

3. BbIsiBNIeHNE TMMOB B3aMO/ECTBMSA NONyNsLuii pasHbiX BUAOB B KOHKPETHOI 3KOCUCTEME.

4. CocTaB/eHve CXeM Nnepeaaym BeLLeCTB U SHepruu.




Kane}mapno-TeMaaneCKoe NJJaHUPOBAHUE

9 kiace

Ne Jata nposefeHua
n/n XapakTepuCcTHKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH Tema ypoka
MnaH dakT
00y4arIuXcs
BBeneHne. buojaorus B cucreme HaYyK - 2 yaca
1 OnpegensTb  MecTo  6uonorMM B CUCTEMe  HayK. | Bronorus Kak Hayka.
OueHuBaTb BK/Maf YYeHbIX-OMO0M0Or0B B pasBUTUE HayKU
6ronorum
2 Bblgensrs OCHOBHble MeTOApb! ouonornyeckmx | Metofbl 61MONOrMYECKUX UCCNEef0BaHWIA. 3HaYeHne GMONornN.
nccnefoBaHum.
I'naBa 1. OcHOBBI IUTOJIOTHH — HAYKA 0 KJeTKe -104ac.
3 OnpegenaTb MpegmeT, 3a4aun U METOAbl MCCnefoBaHMs | LinTonorms — Hayka o KneTke.
umMTonorMn,  Kak  Hayku.  OOBACHATL  3HayeHue
LIMTONIOrMYECKNX UCCNEeS0BaHWIA.
4 OO6BACHATL 3HaYeHWe KIETOUYHOW Teopuu AN pa3BuTus | KnetouHas Teopus.
6ronoruu
5 CpaBHMBaTb XMMWYECKUIA COCTaB XXMBbIX OPraHu3MoB M | XUMWYECKUIA COCTaB K/IETKMU.
TeN HEeXWBOW NpupoAabl, fenatb BbIBOAbI Ha OCHOBE
CpaBHeHMS
6 XapakTepn3oBaTb KNETKY KakK CTPYKTYpHYH eauHuly | CTpoeHue KNeTKK.
XVBOro. BblensTb CyLUEeCTBEHHbIE MPU3HAKN CTPOEHUS
K/IETKMW.
7 OOBbACHATb ~ OCOOGEHHOCTM  K/IETOYHOrO  CTPoeHus | OCO6eHHOCTM KNeTOYHOro CTPOEHUS OpraHnu3mMoB. Brpychl.
OpraHn3moB. BbIfiBNATL B3aMMOCBS3N MeXY CTPOEHWEM
N (PYHKLUMAMMN KNETOK.
8 Habnogate 1 onucbiBaTb  K/ETKM  HA  roToBbiX | JJadoparopHasi padora Ne 1 «CTpOeHMe KNeToK».
MuKponpenapatax. CpaBHMBaTb UX CTPOEHME.
9 BblgenaTb CyLLeCTBeHHble MpU3HaKM 0b6MeHa BellecTB. | OOMEH BeLLeCTB 1 NpeBpaLleHns SHePrn B KieTKe. POTOCKHTES.
OO6BACHATH KOCMUYECKYHO POJIb POTOCUHTE3A B 6rocthepe
10 BblfendTb  CYUWECTBEHHble  MpWU3HaKM  npouecca | BuocuHTe3 6enKoB.
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OUOCUHTE3a BE/TKOB U ero MexaHusm

11 OO6BACHATD MeXaHU3Mbl perynayuun npoLieccoB | Perynauus npoLeccoB XN3HeAeAaTe/IbHOCTU B KNETKE.
XWN3HeJeATeIbHOCTUN B KNETKE
12 BbinonHeHue TecTa KoutpoabHnas padora no rnase «OCHOBbI LMTONOINK — HayKa 0
KNETKE.
I'naBa 2. Pa3MHOkkeHHe 1 MHAMBUYAJIbHOE pPa3BUTHE (OHTOreHe3) OPraHu3MoB -S4ac.
13 OnpefensTs  CamMOBOCMpPOM3BeAeHNe Kak  BceoOluee | POpMbl pasMHOXEHMS OpraH13MoB. becnonoe pasmHoXeHne. MuTos.
CBOWCTBO KMBOrO. Bblgendts nNpusHaku npouecca
Pa3MHOXEHUSA, (POPMbI Pa3MHOXEHWS
14 OcobeHHOCTM Meio3a. OnpeaensTb Meino3 Kak OCHOBY | [10710BOe pasmHOXeHMe. Meiios.
M0JI0BOr0 PasMHOXXEHNS MHOTOK/IETOYHbIX OpraH/13mMoB
15 Bblgenatb Tunbl OHTOreHesa VHgvBmayansHoe pa3BuTue opraHnsma (OHToreHes).
16 OueHMBaTb BUSHME (aKTOPOB BHELUHEN cpefdbl Ha | BnusHue (hakTopoB BHELLHEN cpefbl Ha OHTOreHes.
passuTne 3apofblLLa. OnpenenaTtb YPOBHMU
NMPUCNOCO6MEHNs  OpPraHM3MoB K U3MEHSALLMMCH
YC/IOBUAM
17 O606LeHne O06o0maumii ypok u TecTHpoBaHHUe M0 r1aBe «PasMHOXeHVE U
NHAMBUAYaNIbHOE Pa3BUTME (OHTOTEHes).
I'naBa 3. OcHoBbI reHeTuku -10yac.
18 OnpenensTb rnaBHble 3afa4u COBPEMEHHOW rEHETUKM ["eHeTMKa KaK 0Tpac/ib 61MOM0rMYecKom HayKu.
.OLeHMBaTL BK/IaA YYeHbIX B Pa3BUTME FrEHETUKM Kak
HayKu
19 Bblgenats 0CHOBHbIE MeTOAbI UCCNef0BaHUA MeTobl nccnefioBaHUA HaCNeACTBEHHOCTU. PEHOTUM U FeHOTUN.
HacnencTeeHHoCTU. OnpefenaTb OCHOBHbIE MPU3HaKN
reHoTuna v eHoTmna.
20 BbIABNATL OCHOBHbIE 3aKOHOMEPHOCTU HacnefoBaHus. 3aKOHOMEpPHOCTW HacnefoBaHUS.
OO6BACHATb MEXaHWU3Mbl HAaCNeACTBEHHOCTY
21 icnonb3oBatb ailrOPUTMbI PELLEHUA TEHETUYECKUX PeLleHne reHeTUYeCKnX 3ajad.
3a/au.
22 PellaTb reHeTUYeCKme 3aaun IpakTuyeckasi padora Ne 1 «PeLleHne reHeTUYeCKNX 3a4a4 Ha
MOHOTMO6PUAHOE CKpeLnBaHne.
23 O6BbACHATL OCHOBHbIE NMOMOXEHUA XPOMOCOMHOM TEOPUU | XPOMOCOMHas Teopus HacneACcTBEHHOCTU. ["eHeTuKa nona.

HacnegCcTBeHHOCTMN. OO6BACHATD XPOMOCOMHO€E
onpeaeneHne nona v HacnegosaHMe NPU3HakoB,




CUENEHHbIX C MONOM

24 OnpenensTb OCHOBHbIE (POPMbI M3MEHUYNBOCTY OCHOBHbIe (hOpMbl M3MEHUYMBOCTU. "eHOTUNNYECKasA N3MEHUMBOCTD.
OpraHun3moB. BbISBNSATL 0CO6EHHOCTUN FeHOTUMNYECKOIA
N3MEHYMBOCTH

25 BbISBISITb 0COBEHHOCTM KOMOVMHATUBHOM M3MEHUMBOCTN | KOMOBUHATUBHAS N3MEHUMBOCTD.

26 BbIBNATL 0COGEHHOCTM PEHOTUMNYECKON deHoTMNNYECKass N3MeHYMBOCTL. JlabopaTopHasi pa6oTa Ne 2
N3MeHUYMBOCTU. MPOBOANTL BMONOTNYECKIME UCC-A U «M3yyeHre PeHOTMNOB pacTeHNiA. V3yueHne MoanhmKaLmoHHOM
[ienaTb BbIBOAbI HA OCHOBE MOMYYEHHbIX Pe3ynbTaToB MN3MEHYMBOCTU M MOCTPOEHME BapUaLMOHHOWM KPUBOM».

27 O606LLeHNe O0o0marouuii ypok 1 TeCTMpoBaHune no rnase «OCHOBbI FeHETUKM».

I'naBa 4. I'eneTuka yenoBeka -3 yaca

28 Bblgenatb 0CHOBHbIE MeTOAbI U3yYeHUs MeTo/bl N3y4eHNs HacneACTBEHHOCTU YenoBeKa. [lpakTuyeckas
HacneCTBEHHOCTU YenoBeka. [NpoBoanTL buonornyeckue | paéora Ne2 «CocraBnieHNe POAOC/TOBHbIX.
nccnefoBaHUA 1 AenaTb BbIBOAbI HA OCHOBE MOMYYeHHbIX
pe3ynbTaToB

29 YcTaHaBMBaTh B3aMMOCBA3b reHOTUMA Ye/I0BEKa U ero ["eHOTMN 1 340POBbE Ye/T0BEKA.
3[,0pOBbSA

30 O606LLeHNe O6o6maroummii ypoxk o rnase «I eHeTVKa YenoBeka».

I'naBa 5. OcHOBBI cejieKIIMU M OMOTEXHOJIOTHH -34aca

31 Onpesenatb rnasHble 334a4n U Hanpas/eHns OcHoBbI cenekumn. MeTogpl cenekuun
COBPEMEHHOWA CeneKLum.

32 OueHuBaTb JOCTUXKEHWSA MUPOBOM N O0TEYECTBEHHOM [LOCTMXXEHNA MUPOBOI M OTeYeCTBEHHOW CeNeKLUmm.
cenekumnm

33 OueHunBaTb JOCTMXEHMSA 1 MePCrneKTUBbI Pa3BUTUA BuotexHonorus: JOCTUXKEHUA U NepCrnekTmBbl passuTus. Metos
COBPEMEHHO 61OTEXHONOrMW. XapaKTepusoBaThb Ky/bTYpbl TKaHeid. KNnoHpoBaHue
3TMYECKMe acreKTbl Pa3BUTUA HEKOTOPbIX HanpaBieHWNiA
O6MOTEXHONOTN

I'naBa 6. IBo1IOLIMOHHOE YUeHHe -15 yacoB

34 OO6BACHATL CYLLHOCTb 3BOJIOLMOHHOIO NoAxoaa K YueHuie 06 3BOMOLMN OPraHNYeCcKoro Mupa.
N3YYEHWNIO XMBbIX OPraHM3mMoB

35 OueHuBaTtb BKnag Y. [lapsmHa B pa3sutue JBoNoUMOHHaA Teopus Y. [lapBuHa.
610/10rMYECKMX HaYK 1 POJib 9BOJIFOLMOHHOIO YYeHNS.

36 BblAenaTb CyLeCcTBeHHbIE NPU3HaKW BUAA Bua. Kputepum Buga.

37 OO6BACHATL NOMYNAUNOHHYIO CTPYKTYPY BUAa. MonynAauMoHHan CTPyKTypa Bua.

XapakKTepu30oBaTb NONYNALMIO KakK eyiHNLLY SBO/OLNY
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38 BblensTb CyLLeCTBEHHbIE NPU3HAKK CTaaui BupoobpasoBaHue.
B1A0006pa3oBaHus Pa3nnyatb (hopMbl BUA006PA30BaHUS.
39 Pa3ninyatb (hopMbl BUA006Pa30BaHNA dopmbl BMA006Pa30BaHUS.
40 O606LeHVe MaTepuana u TeCTUPOBaHKE O0o00I1IeHHe MaTEpHAJIa H TeCTHPOBaHUe N0 TeMaM «Y4yeHune 06
3BOJIIOLIMM OpraHn4yeckoro mupa. Bua. Kputepun suga.
BunpaoobpasoBaHue.
41 Pa3nnyatb 1 XapaKTepn3oBaTb ()opMbl 60pbOLI 3a Bopb6a 3a CyLecTBOBaHWE 1 eCTECTBEHHDIA 0TOOP — ABWXKYLLMECS
cyLLecTBoBaHMe. O6BACHATL MPUYUHBI MHOT006pa3us CWU/TbI 3BONHOLMN.
BUAOB
42 XapakTtepun3osaTb eCTECTBEHHbIV OTOOP Kak ABWKYLLYK | ECTeCTBEHHbI 0TOOP.
Cuny 3BOJIKOLMUN
43 OO6BACHATL (hOPMMPOBaHME NPUCNOCOBIEHHOCTH AfanTaums Kak pesynbTat eCTeCTBEHHOro otbopa.
OpraHvn3moB K cpefie 06UTaHUsA , U3SMEHYMBOCTb Y
OpraHn3MoB OAHOro B1Aa
44 XapakTepn3oBaTb B3aMMHYH NPUCNOCO6/1eHHOCTb BUAO0B | B3anmonprucnoco61ieHHOCTb BUAOB Kak pe3ysnbTaT AeincTBus
pa3HbIX OpraHn3MoB eCTECTBEHHOr0 0Tb0pa.
45 NabopatopHas paboTa JlaGopaTopnas padora Ne 3 «/13y4eHne npucnocobieHHOCTH
OpPraHvn3moB K cpefie 06UTaHUsA.
46 dopMynnpoBaTh, apryMeHTUPOBaThb U OTCTanBaTb CBOE Ypok cemunap «COBpeMeHHbIe NMPO6/1IeMbl TEOPUW IBONHOLUN».
MHEHMeE.
47 Mpwy paboTe B nape nnu rpyrne 06MeHMBaTLCA C Ypok cemunap «CoBpeMeHHbIe NPo6/1IeMbl TEOPUN 3BOHOLLUN.
napTHepamu BaXKHON MH(opMaLueld, y4acTBoBaTb B 3BO/IOLMOHHAA Teopus XK.B. JTamapka».
00CYXXAeHUN
48 O06001eHHe MaTepuaia U TecT MO rNaBe «3BOMOLNOHHOE YYEHUNEY.
I'naBa 7. Bo3HukHOBeHMe M pa3BUTHe KU3HU Ha 3emJie -4uaca
49 OO6BACHATb CYLLHOCTb OCHOBHBbIX FMMNOTe3 0 B3rnagbl, runoTesbl U TEOPUUN O NMPOUCXOXAEHNN XKUSHN.
MPOUCXOXAEHUN XN3HN. DOPMYNMPOBATH,
apryMeHTUpoBaTh 1 0TCTanBaTb CBOE MHEHWE
50 Bblgensatb OCHOBHbIE 3Tanbl B NPOLEcCe BO3HUKHOBEHUS | OpraHMYecKmini MUp Kak pe3ynbTaT 3BOJIOLUN.
N PasBUTUA XM3HW Ha 3emsie
51 dopmMynnpoBaTb, apryMeHT1pPOBaTh 1 OTCTanBaTb CBOE VcTopus pa3BuTUS OpraHM4eckoro Mupa.
MHeHue
52 Mpu paboTe B Nape 06MEHNBAKOTCA BaXKHOM Ypok-cemunap «[1pONCX0XAEHNE N PA3BUTUE XKU3HWN Ha 3eM/Ie».
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MH(opMaLmel

I'naBa 8. B3anuMocBsi3u OpraHnu3mMoB M OKpYy:Kawouiei cpeabl -144yacos

53 OnpenensTb rnaBHble 334241 COBPEMEHHOW 3KONOTUN, JKonoruna Kak Hayka. JlaGopatopuasi padora Ne 4 «l/13yyeHune
BblgensaTb OCHOBHbIE METO/bl 3KO/IOrMYECKUX UCC-1A. nprcnoco61eHnin OpraH3MoB K OnpesenéHHoN cpefe 06uTaHns (Ha
KOHKPETHbIX NMPUMepax)».
54 OnpenenaTb NPU3HaKK BINAHNA 3KOTOTUYECKNX BrnsiHVe 3K0M0rMyecknx PakTopoB Ha opraHn3mbl. JlaboparopHas
(paKTOpPOB Ha OPraHn3Mbl pa6ota Ne 5 «CTpoeHWe pacTeHWI B CBA3M C YCIIOBUAMU XXU3HU,
55 OnpenenaTb CYLLECTBEHHbIE MPU3HAKN 3KONOTMYECKUX JKonorunyeckasa Huwa. Jlaoparopuasi padora Ne 6 «OnucaHue
HULW. ONUCbIBaTb 3KONIOTMYECKME HALLIN Pa3INYHbIX 3KO/IOMMYECKOW HULLN OpraHn3man.
opraHn3MoB
56 BbISIBNSTb TUMNbI B3aMMOAENCTBUA PasHbIX BUAOB B CTpyKTypa nonynauuii. Tunbl B3aMMOAEACTBUA NONYNALMIA PasHbIX
3KOCUCTEME. BMA0B. IIpakTnueckasn padora Ne 3 «BbifBNeHNe TUNOB
B3aVIMOAENCTBUA NONYNALNIA pasHbIX BULOB B KOHKPETHOM
3KOCUCTEMEY.
57 Bblgenartb CyLeCcTBEHHbIE NPU3HAKM 3KOCUCTEMDI. 3JKocucTeMHasa opraHu3aums npuposbl. KoMNOHeHTbl 3KOCUCTEM.
Knaccugunumposatb 3KOCUCTEMbI CTpYKTypa 3KOCUCTEM.
58 BblgenaTb Npu3Haky npouecco 06MeHa BeLLECTB, lMoToK aHeprum n nuilesble Lenu. IlpakTudeckasi padora Ne 4
KpyroBopoTa BeLLEeCTB. «CoCTaBNeHne CxeM rnepefaym BELLECTB U aHeprum (Lenei
NUTaHNUA)».
59-60 | BbIABNATbL CYLLECTBEHHbIE NPU3HAKM UCKYC. 3KOCUCTEM. VickyccTBeHHbIE 3KocUCTeMbI. JlabopaTtopuasi padora Ne 7
CpaBHUBaTb NPUPOAHBIE N UCKYCCTBEHHbIE 3KOCUCTEMbI, | «BblIsiBNIeHNE NULLEBBIX LieNei B UCKYCCTBEHHOWN 3KOCUCTEME Ha
[enaTb BbIBOAbl HA OCHOBE CPaBHEHWS. npuMepe akBapuyma.
MprBOAMTL AOKa3aTeNbCTBa (aprymeHTaLms) JKoNornyeckme npobaeMbl COBPEMEHHOCTHU.
Heo6X0AMMOCTM 3aLLUThI OKPYXKaKOLLEW cpefpl
61-62 | [MpeactaBuUTb pe3ynbTaTbl CBOEro NcCne0BaHuA. HroroBas kondepenuus «B3avMocssa3n opraHnM3MoB K
dopmynunpoBsaTb, apryMeHTUPOBaTh N 0TCTanBaTb CBOE OKpYXXatoLLel cpefbl». 3allimTa 3KON0rMyecKoro NpoeKTa.
MHeHue O0o0maromuii ypok 1 TeCTUpOBaHue No rnase 8 «B3avMocBA3n
OPraHn3MoB 1 OKPY>KAKOLLIEN Cpeabl».
63-64 | [MoBTOpEHME MoBTOpeHme no rnase «OCHOBbLI LIUTONOTMM — HAYKN O K/TETKE.
lMoBTopeHue no rnase «OCHOBbI TEHETUKINY
65 JKCKypcus IKCKypcusi «Ce30HHbIE M3MEHEHUS B XXUBOW NPUPOAE»
66-68 | Ob0o6LLeHME O6o6LeHve Bcero Kypca. MoaseaeHne TOros
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