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YpoBeHb 06pa3oBaHusA: OCHOBHOe 0buiee obpasoBaHue, 5-9 Knaccobl
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Yuutenb Kaiga /ltob6osb MeoprnesHa

Mporpamma paspaboTaHa B cooTBeTcTBMM ¢ PFOC ocHOBHOro 06Lero obpasosaHus ¢ ydetom OO ocHoBHOro obuiero o6pasosaHua MBQOY COLL
Ne16 nmenn KpaueHko ®. U n npumepHoii OO paboyas nporpamma no 6MoN0rMM Ha ypoBHE OCHOBHOrO 0b6uiero obpasoBaHMsA COCTaB/EHA Ha
ocHoBe TpeboBaHWI K pesysibTaTamM OCBOEHMA OCHOBHOM 06pa3oBaTenbHOM NPorpaMmbl OCHOBHOMO obLero 06pas3oBaHuaA, NpeacTaBaeHHbIX B
denepanbHOM rocyaapcTBeEHHOM 0bpa3oBaTe/lbHOM CTaHAapTe OCHOBHOrO obuiero obpasoBaHmusa, a Takxke MpUMepHOI Nporpammel
BOCMUTaHWA OCHOBHOTO 0bLLero obpasoBaHus, ogobpeHHol peweHnem ®YMO no ocHoBHOMy 06LiemMy 06pa3oBaHMio (MPOTOKOA OT 8 anpens
2015 r. Ne 1/15)

Cyuetom YMK Cusornasosa B. U., Nnewakosa A. A. Mocksa «[lpocseweHune» 2020



Pabouaa nporpamma pa3paboTaHa Ha OCHOBAHWM NMPUMEPHOWN MNPOrpammbl cpeaHero (nonHoro) obuiero
06pasoBaHMA N0 BUONOTMK M ABTOPCKOM NpPOrpammbl cpeaHero (nosHoro) obuwero o6pasosBaHna no 6uonormu
5-9knaccebl , asTopbl: Cusornasos B.1M TMnewakos A.A. M lMpoceeweHune, 2020. Nporpamma peKomeHA0BaHa
MuHucTepcTBOM 06pa3oBaHMA U Haykn PP, paspabotaHa B cooTBeTcTBMM C denepasnbHbiM KOMMIOHEHTOM
rocyapCcTBEHHbIX 06uleobpasoBaTesibHbIX CTAaHAAPTOB cpeaHero  obulero obpasoBaHua no 6uonorum
NONIHOCTbIO OTpaXKatoLWwas cogepaHue

HopmamueHblie npasosbie OOKymMeHMbl, HA OCHOBAHUU Komopbix pa3pabomaHa paboyas
npozpamma

MNpenonasaHue 6uonormm B 2021-2022 yyebHOM roay BeAETCA B COOTBETCTBMW CO CAeAyHOWMMMU
HOPMATUBHbLIMU U PacNoOPAUTENbHbIMU AOKYMEHTAMMU:

1. 3akoH «06 obpa3oBaHuM B Poccuinckoint Gegepaumm» ot 29.12.2012 No 273-d3 (c U3SMEHEHUAMM U
OOMNOJIHEHMAMM).

2. 3aKoH KpacHogapcKkoro Kpasa oT 16.07.2013 Ne 2770-K3 «O6 obpa3oBaHMM B KpacHOZapCKOM Kpae»
(c M3meHeHnaAMN N AONONHEHUAMM).

3. Mpukas MuHuctepctBa 0bpasoBaHmnAa M Hayku PO oT 17.12.2010 No 1897 «0O6 yTBEpXAeHWUU
denepanbHOro rocyaapcTBeHHOro o6pasoBaTesIbHOro CTaHAapTa OCHOBHOMO obwero obpa3oBaHMA», B peaakumnm
npukasa MuHobpHayku Poccmum ot 11.12.2020 r. N2 712 (panee — ®IOC ocHoBHOro obuiero obpasoBaHus).

4. Mpukas MuHuUcTepcTBa 06pa3oBaHMA M Hayku PP ot 17.05.2012 Ne 4«06 yTtBEpKAeHUM

denepanbHOro rocygapcreeHHoro obpas3oBaTenbHOro CcTaHpapTa cpeaHero obuwero obpasoBaHusa», B



pedakuum npukasa MuHobpHaykm Poccum ot 11.12.2020 r. Ne 712 (panee — ®rOC cpegHero obuiero
obpaszoBaHua) (ana X-XI kKnaccos Bcex 0buieobpasoBaTesibHbIX OpraHM3aLnii

5. MNpukas MuHucTepcTBa npoceeweHna Poccuiickoit Pepepauum ot 22 mapta 2021 r. Ne 115 «06
yTBEpXAeHUM [opagka opraHM3auum M OCyLLEeCcTBAEHMA 0Opa3oBaTeNbHOM AEeATENbHOCTUM MO OCHOBHbIM
0buweobpasoBaTeNbHbIM Nporpammam — obpasoBaTesibHbIM MPOrpamMmmam HavanbHOro obuiero, OCHOBHOrO
obulero n cpeaHero obuiero obpasoBaHua» (BcTynaet B cuay ¢ 1 ceHTabpsa 2021 roaa).

6. Mpnka3s MuHKCTepPCTBA HAaYKM M Bbiclwero obpasoBaHua Poccuiickon ®egepaunn n MuHuctepcTea
npocseweHna Poccuitickon Pepepaumm ot 5 asrycta 2020 r. N 882/391 «[lopsgok opraHuM3auum u
ocyllecTB/ieHns obpasoBaTesibHOM AeATeNbHOCTM Npu ceTeBoM ¢dopme peanmsaumm o6pasoBaTesibHbIX
nporpammy».

7. MocTaHOB/EHWE T/1aBHOIO roCyAapCcTBEHHOro caHUTapHoro Bpadva PO ot 28 ceHTabps 2020 r. Ne 28
«0O6 yTBEpPKAEHMN caHUTapHbIX npasun CIN 2.4.3648- 20 "CaHuTapHO-anuaemunosiornyeckme TpeboBaHma K
OpraHusauuam BOCNUTaHUS U 0bydyeHua, oTabixa 1 0340P0BeHNA aAeTel n monoaexn" (nanee - Cl 2.4.3648-
2

8. MocTaHOBAEHME TNAaBHOMO rOCYAAPCTBEHHOIO caHUTapHoro Bpaya PP ot 28 aHeaps 2021 r. Ne 2 06
YTBEPKAEHUN CaHUTAPHbIX NpaBua M Hopm CanlMuH 1.2.3685-21 "IMrneHMyYeckme HopMaTUBbI M TpeboBaHUSA K
obecneueHunio 6esonacHoctn U (Man) 6e3BpegHOCTM ANA 4YenoBeKa GpakTopoB cpedbl obuTaHua" (panee -
CaHlNuH 1.2.3685-21).

9. MNpurkaz MmnHobpHayKkn Poccnm o1 9 nioHa 2016 r. Ne 699 «06 yTBepKAEHUN NepeyHsa OpraHM3aumi,
OCYLLECTBAAKOWMX BbINYCK y4ebHbIX NOcobuii, KOTOpble AOMYCKAlOTCA K MCMNO/Ab30BaHUIO NpU peanusaymm
MMerLWmMX 2 rocygapCTBEHHYIO aKKpeauTaumno o6pa3oBaTebHbIX NPOrpamm HayaibHOro obuero, oOCHOBHOrO
obuero, cpeaHero obuero obpasoBaHMA».



10. Mpwuka3 MuHnpocseleHusa Poccum ot 20 maa 2020 r. Ne 254 «O6 ytBep:kaeHun denepasibHOro
nepeyHs y4yebHMKOB, AOMNYLWEHHbIX K WCMO/Ib30BAHUIO NPU pPeanr3aumm MMELWNX rocyaapCTBEHHYO
aKKpeauTaumo obpasoBaTesibHbIX NPOrpamm HayvanbHOro obliero, OCHOBHOro obuiero, cpegHero obuwero
06pa3oBaHMA OpraHM3auMAaMK, OCYLLECTBAAIOWMMM 06pa3oBaTe/bHYO AeATeNbHOCTb» (C M3MEHEHUAMU W
AononHeHuamu Mpukas ot 23 aekabps 2020 r. No766).

11. NMpukas MuHuctepctea npocseweHna PO ot 03.09.2019 Ne 465 «O6 yTBepKAeHUU nepeyHs
cpeacTs obyyeHMA M BOCMUTAHUA, HEOOXOANUMBIX ANA peanm3aumm obpa3oBaTe/ibHbIX NMPOrPamm HayaabHOro
obuero, ocHoBHOro obuero n cpegHero obuero o6pasoBaHMA, COOTBETCTBYIOLWMX COBPEMEHHbBIM YCNOBUAM
obyyeHuns, HeobxoAMMOro MNpPU OCHalLeHMN oOLLeobpa3oBaTeNbHbIX OpraHM3aUuMin B UEASX peanu3aumu
MepPONPUATUI MO COAENCTBUIO CO3A4aHUI0 B cybbekTax PP (Mcxoas u3 nporHosmpyemon noTpebHOCTM) HOBbIX
MecT B 06pa3oBaTe/ibHbIX OpraHn3aumax, Kputepmes ero popMmmnpoBaHma U TpeboBaHUM K GyHKLMOHANIbHOMY
OCHALLLEHMIO, A TaKKe HOpPMaTMBa CTOMMOCTM OCHALLeHWAs OoAHOro mecta obyyaruieroca yKasaHHbIMM
cpeacTBamm 0byyeHUA U BOCMUTAHUAY.

12. MpuKka3 muHUcTepcTBa 06pa3oBaHMA U HaykM KpacHogapckoro Kpaa ot 05.11.2015 Ne 5758 «06
YTBEPXKAEHUM noOpAAKa OpraHU3auuM uHAOMBUMAYaNAbHOro oTH6opa npu npueme Anbo nepesoge B
rocy4apcTBeHHble U MyHULMMNaNAbHble 06pa3oBaTe/ibHble OpraHM3auuKn ANA Noay4eHUA OCHOBHOro obuiero u
cpegHero obuwiero obpasoBaHWs C yrnybneHHbIM M3yyeHMEeM OTAEeNbHbIX y4ebHbIX MpeamMeToB WM ANS
npodunbHoro obyyeHma B KpacHogapckom Kpae» (C USMEHEeHUAMMU N AONONHEHUAMM).

13. PacnopskeHne MuHuctepctsa npocselleHns Poccuiickont ®eaepaumm ot 12 aHsapa 2021 roga Ne
P-6 «O6 yTBEPHKAEHUN METOAMYECKMX pPEKOMeHZaUuMn Mo Co34aHuio UM GYHKUMOHUPOBAHUIO B
06w eobpasoBaTeNibHbIX OPraHU3aLUMAX, PACMOIOKEHHbIX B CEIbCKOM MECTHOCTU U MasblX FOPOAOB, LLEHTPOB
06pa3oBaHmMA, ecTeCTBEHHO-HaY4HOM N TEXHONOTMYECKO



- Mpukas MuHucTepcTBa o06pas3oBaHMA U Haykm Poccuiickon ®epepauum oT 30.08.2013 Ne 1015 «06
YTBEP)KAEHUM MOPsAAKA OpraHM3auMmM W OCyLecTBNeHWA 06pa3oBaTeNbHOM AEeATEeNbHOCTM MO OCHOBHbIM
obuweobpasoBaTesibHbIM Nporpammam — o6pas3oBaTesibHbIM NPOrpamMmmam Hayva/ibHOro 06uero, OCHOBHOIO
obuwero n cpegHero obuwero obpasoBaHusa» (C M3MEHeHMAMM U gononHeHus ot 13.12.2013 Ne 1342, ot
28.05.2014 Ne 598, ot 17.07.2015 Ne 734).
- OcHoBHa#A obpasoBaTesibHaA NporpaMmma OCHOBHOro obLiero o6pasoBaHms
Lleab. Ob6ecneunTb y4yeHMKAM MOHMMAHWE BbICOKOM 3HAYMMOCTU XKM3HWU, MOHMMAHME LLEHHOCTU 3HAHUK O
CTPOEHUN WU NpPOLECcCax XU3HeAeATe/NbHOCTU YenoBeKa, MecTe 4YesioBeKa B OpraHM4yeckom Mmupe, O
cBoeobpasnm LapcTB: pacTeHni, 6akTepmin U rpnboB, XKMBOTHbIX B CUCTEME BUONOrMYECKUX 3HAHMUIN, HAy4YHOM
KapTUHbI MMpPa 1 B NI10AOTBOPHOM NPAKTUYECKOM AeATENbHOCTH.

3adavu:

- PopmMMpPOBaHME OCHOBOMOJIArAKOWMX MOHATUIA O KNETOYHOM CTPOEHWUM MKUBbIX opraHusmos, o6
opraHuMame mn BuoreoueHose Kak 0cobbix popmax OpraHM3auUKn XKU3HU, 0 BMonormyeckom pasHoobpasuu B
npupoae 3eMnu Kak pe3ysibTaTe 3BOOLMN U KaK OCHOBE €€ YCTOMYMBOrO Pa3BUTHS;

- BOCMUTAHME 3KONOMMUYECKOM KYNbTYPbl, YyBCTBA NPEKPACHOrO, KYAbTYypbl TPYA3;

- pa3BUTUE TBOPYECKMX U UHTENNEKTYaNbHbIX CNOCOOHOCTEN YYaLLMXCS.

[aHHas pabouasa nporpamma HanpaBieHa Ha AOCTUXKEHUE MJIaHUpPyeMbIX pe3ynbTaToB ocBoeHua OO
000 OY u paspaboTtaHa c y4eTOM OCHOBHbIX HanpasaAeHU NPOrpamm BK/IIOYEHHbIX B CTPYKTypy OOI.
Mporpamma HanpasneHa Ha GOPMUPOBAHME JIMYHOCTHbLIX KayecTB O0Oy4alowmxca M NonyyYeHue
JINYHOCTHbIX, NPeaMETHbIX U MJIaHUPYEMbIX Pe3yNbTaToB OCBOEHMA npeameTa «brnonorua».
Cpoku peanunsaumnmn paboueli nporpammbl «bruonornsa»- 2021-2026rr
LEMM U3YHEHMA YYEBHOIO NPEAMETA «BMONOTUAN»



Uenamun nsyyeHna 6nonornm Ha yposHe ocHOBHOro obuero ob6pasoBaHuna ABNAOTCA:
dbopmMmupoBaHME CUCTEMbI 3HAHWI O MPU3HAKAX M MPOLECCaX KU3HeAeATeNbHOCTU BUONOTMYECKNX
CMCTEM PA3HOro YPOBHA OpPraHuaLunm;

- d)OpMMpOBaHMG cUcTembl 3HaHUIM 06 ocobeHHOCTAX CTpOeHunA, XKU3-HeneATeNbHOCTU OpraHm3ma
Ye/10BEKa, YCZTIOBUAX COXPaAHEHUA ero 340Pp0BbA,

e GOpMMpPOBAHME YMEHUI MPUMEHATL METOAbl BMONOrMYECKON HAYKWU ANA U3y4YeHUs BUONOrnYecKmx
CUCTEM, B TOM YMCE U OPraHU3Ma YeN0BEK];

e dopmuMpoBaHNE YMEHWUIA UCNONb30BaTb MHGOPMALMIO O COBPEMEH- HbIX OOCTUXKEHUAX B 06/1aCTH
6buonormn ana ob6bACHEHMA NPOUEC- COB U ABJEHUN XUBOW NPUPOAbI U KU3HEAEATENbHOCTU
CO6CTBEH- HOFO OPraHU3ma;

e bopmMUpPOBaAHUE YMEHMUIN OODBACHATL POAb OMONIOTUM B NPAKTUYECKON AeATe/IbHOCTU Noaeln,
3HayeHue 6uonormyeckoro pasHoobpasua ansa coxpaHeHnsa buocdepbl, NOCNEACTBUA AEATENbHOCTHU
Yye/IoBEKA B NPUPOLE;

e GOpMMPOBAHME IKOJIOTMYECKON KYNbTypbl B LLeNAX COXPAHEHUA COBCTBEHHOIO 340POBbA M OXPaHbI
OKpY:KatoLLen cpeabl .

JocTunkeHune ueneit obecneynBaetca peweHmem cnegyowmx 3A0AY:

npuobpeTeHne 3HAHWI O0Oy4YalLWMMUCA O KMBOM NpUpode, 3aKO- HOMEPHOCTAX CTPOEHMUs,
U3HeAeATeIbHOCTU U cpeaoobpasytoLLeli poin OpraHM3MOB; Ye/I0BEKE KaK BMocoLManbHOM CyLLecTBe;
O ponu BMONOrMYecKOM HayKM B MPAKTUYECKOM AeATeNbHOCTU OBAafeHUEe YMEHUAMM MPOBOAUTL



nccnefoBaHUA C UCNOsb30BaHMEM bBuonormyeckoro obopyaoBaHuA M HabawaeHMA 3a COCTOAHUEM

CcO6CTBEHHOrO OpraHn3ma;

e O0CBOeHMEe npuémoB paboTbl ¢ bGuonormyeckon WMHOpPMaALMEN, B TOM YUC/E O COBPEMEHHbIX
[OCTUXEHUAX B 061acTn 6Monornm, eé aHann3 n KpUTUYeckoe oueHUBaHMUeE;

oBNageHue ymeHusmMn NpoBoAUTb UCCNeA0BaHUA C UCNO/Ib30BaHMEM HBMoN0rMyeckoro obopyaoBaHua
M HabgeHMSA 33 COCTOAHMEM COBCTBEHHOIO OpraHU3ma;
e OCBOEHMEe MnpuémoB paboTbl ¢ 6Buonormyeckon WMHGOpPMaAUMEN, B TOM YUC/IE O COBPEMEHHbIX
OOCTUXKEHUAX B 061aCTM BMoNornm, eé aHam3 U KpUTUYECKoe OLLEHMBAHME;

NNAHUPYEMDbIE PE3Y/IbTATbl OCBOEHWUA YYEBHOTOMPEAMETA «bMONOTNA» HA YPOBHE OCHOBHOIO
OBLUErO O6PA3OBAHUA

OcBoeHUe yyebHoro npegmeta «buonorma» Ha ypoBHe OCHOBHOro obuiero ob6pasoBaHUA LOJIKHO
obecneymBaTtb  AOCTUXKEHWE  CAeAYOWMUX  JIMYHOCTHbIX, MeTanpegMeTHbIX W  NpeaMeTHbIX
obpa3oBaTeibHbIX pPe3ynbTaToOB:

NUYHOCTHbBIE PE3Y/IbTATbI

1.MaTpmnoTnyeckoe socnutaHue:
e OTHOLIEHMWE K BUOIOTUM KaK K BaXKHOWM COCTaBAAOLWEN KYNbTYPbl, FOPAOCTb 33 BKNA/ POCCUACKUX
e [OTOBHOCTb OL,€HNBATb NOBEAEHNE U COBETCKMX YYEHbIX B Pa3BUTUE MUPOBOI BNONOTMYECKOMN HayKMW.
2.lpaxkpaHCcKoe BOCnNUTaHue:
* [OTOBHOCTb K KOHCTPYKTMBHON COBMECTHOM AeATENbHOCTU MPW BbINMOJHEHUN UCCNEL0BAHUA U MPOEKTOB,
CTPEMNEHME K B3AUMOMOHUMAHUIO N B3aMMOMNOMOLL M.



3.lyXOBHO-HPaBCTBEHHOE BOCNUTAHMUE:
NOCTYNKM C NO3MLMMN HPAB- CTBEHHbBIX HOPM M HOPM 3KO/IOTMYECKOMN KYyNbTypbl;
NOHMMaHME 3HAYMMOCTN HPABCTBEHHOrO acMeKTa AeATeIbHOCTM YeN0BEKA B MeguLMHe U BMONormn.
4.3cTteTYecKoe BOoCnNUTaHue:
NoHMMaHue ponun 6uonorum B GopmMmMPOBAHNN SCTETUYECKOM KY/IbTYPbl TIMYHOCTH.
5.l eHHOCTU Hay4yHOro No3HaHuA:
OpPVEHTaLUMA Ha COBPEMEHHYK CUCTEMY Hay4HbIX MpeacTaBAeHnin 06 OCHOBHbIX HBUONOrMyecKkux
3aKOHOMEPHOCTAX, B3AaMMOCBA3AXYEN0BEKA C NPUPOLHOM U COLMANBbHON cpenon;
NOHMMaHWe posn Bronornyeckom Haykm B GopMmmnpoBaHMM HaYy4HOrO MUPOBO33PEHMSA;



pasBUTME Hay4YHOM N1I0O03HATENBHOCTU, MHTEPECA K OMO/IOrMYecKon HayKe, HaBblKOB UCC/Ie40BaTe1bCKOM
OeATeNbHOCTHU.

6.®opmupoBaHMe KynbTypbl 340pPOBbA:
OTBETCTBEHHOE OTHOLLEHWNE K CBOEMY 310POBbH M YCTAHOBKA HAa30p0BbIM 06pa3 XuU3HM (340p0OBOE NUTaHWUE,
cobntofeHne rMrMeHUYecknx Npasua M HopM, CHANAHCUPOBAHHLIA PEXUM 3aHATUN U OTAbIXA, perynapHas
du13nYeckan akTUBHOCTb);
0CO3HaHWe NOCNeACTBUI U HENPUATUE BPEAHbIX NPUBbIYEK (Yyno- TpebieHne aNIKoronsa, HAPKOTUKOB, KYPEHUE)
n MHbIX bopm Bpeaa ana GM3MYeCcKoro 1 NCUXMYECKoro 340p0BbA;
cobntoaeHne npasma 6e30nNacHOCTM, B TOM YMUC/ie HaBblkM 6e3- onacHOro noBeAeHns B NpUPOAHONM cpeae;
chOPMMUPOBAHHOCTb HaBbIKa pedIeKCUK, ynpaBaeHne COBCTBEH- HbIM SMOLIMOHA/IbHbIM COCTOAHUEM.
7.TpyaoBoe BocnuUTaHue:
aKTMBHOE Yy4yacTMe B peLleHMM MPaKTUYeCKMX 3343y (B pamMKax CembM, LWKOAbl, Fopoaa, Kpas)
61O0NI0rNYECKOM M IKONOrMYECKON HanpaBNEHHOCTU, MHTEPEC K MPAKTUYECKOMY M3ydyeHuto npodec- cun,
CBA3aHHbIX C buonorunen.
8.9Konornyeckoe BocnutaHue:
OpPWEHTALMA Ha NPUMeHeHWe BMONOTMYECKMX 3HAHWUI NPU peLleHUN 33434 B 061aCTU OKpY»KatoLLel cpeapbl;
OCO3HAHWE IKONOTMYECKUX NPobaeM N NyTeN UX peLleHuns;
rOTOBHOCTb K Y4aCTUIO B MPAKTUYECKOWN AeATEIbHOCTM 3KONOrMYECKOM HanpaBAeHHOCTH.
Apantauma obyuyaloweroca K U3MEHAIOWMMCA YCIOBUAM CO-LiMANIbHOM M NPUPOAHOIA cpeabl:
afeKBaTHaA OLEHKa U3MEHAIOLMXCA YCN0BUN;
NPUHATME peleHua (MHOMBMAYaNbHOE, B Tpynne) B M3MEHAILWMXCA YCAOBUAX HA OCHOBAaHMWM aHanu3a



6uonornyeckonn nHdopmaumu;
e NNaHUPOBaHWE AENCTBMI B HOBOM CUTyaLM Ha OCHOBAHWUM 3Ha- HUM BUONOTMYECKUX 3aKOHOMEPHOCTEN.

METANPEAMETHbBIE PE3YNIbTATDI

YHuBepcanbHble NO3HaBaTe/IbHble AelicTBUA
Basoevblie no2uvyeckue Aelicmeausa:

e BbIAAB/IATb M XapaKTepPU30BaTb CyLLECTBEHHbIE NPU3HAKN BUONOTNYECKNX OOBEKTOB (ABNEHWI);
e YCTaHAB/NMBATb CYLLECTBEHHbIW MPU3HAK KAacCUPUKauum BMON0- rMYecknx OObEKTOB (ABNEHMI, NpoLEeccos),
OCHOBaHMWA 4NA 0606WEeHNA U CpaBHEHUA, KPUTEPUM NPOBOANMOTO aHANN3a;

e C YYETOM nNpensiodKeHHOM OMONOrMYEeCKOM 33[aun BbIABNATbL 3aKOHOMEPHOCTM W NPOTMBOPEYUA B
paccmaTtpuBaembix GaKTax M HabnoaeHUAX; npeanaratb KPUTEPUU ONA BbIABNEHUA 3aKOHOMEPHOCTEN U
NPOTUBOpPEYUNIA;

e BbIABNATL AePULMUTbI MHOOPMALMK, AAaHHBIX, HEOBXOANMBIX AN1A PELlEeHUA NOCTaBAEHHOM 3a434u;

e BbIABNATb NPUYNHHO-CNIEACTBEHHbIE CBA3M NPU U3YyYEeHUU BUO-N0TMYECKUX ABNEHUI N NPOLLECCOB; AeNaTb
BbIBOAbl C WMCMONb- 30BAaHWEM AEeAYKTUBHbLIX WM WMHAYKTUBHbBIX YMO3AKAOUYEHUM, YMO3aKNOUYEHUN MO
aHanoruun, GopmyanpoBaTb rMNOTE3bl 0B3aMMOCBA3AX;

e CaMOCTOATE/IbHO BblIBMpPaTbh CNocob pelleHus ydyebHol HGuonornyeckon 3agayum (cpaBHMBaATb HECKOJIbKO
BApPMaAHTOB pelUeHuns, BblOUpaTb Hambonee NOAXOAAWMMN C YY4ETOM CAMOCTOATENbHO Bbl- AENEHHbIX
Kputepwues).

ba3zoebie uccnedosamenbcKue delicmeus:
* MCMNOAb30BATb BOMPOCHI KAaK MCCNEL0BATENbCKUIA MHCTPYMEHT MO- 3HAHUSA;



dopmynmpoBaTb BONPOChl, PUKCUMPYIOLIME PaA3PbIB MEXKAY PeabHbIM U XKenaTe/ibHbIM COCTOSSHUEM CUTYaLUN,
06BbEKTa, M CAMOCTOATENIbHO YCTAaHABAMBAaTb UCKOMOE M JaHHOE;

dbopmmpoBaTh rMnoTesy 06 UCTUHHOCTU COOCTBEHHbIX CYKAEHMIN, apryMeHTUPOBATb CBOKO NO3ULNIO, MHEHUE;
npoBOAMTb MO CAaMOCTOATE/IbHO COCTaBNEHHOMY NNaHy HabaloAeHWEe, HECNOXHbIM 6uonorndeckui
3KCMepMMeHT, Hebonblwoe uccnefoBaHWe MO YCTAaHOBMEHWIO 0cobeHHocTelt 6uonorMyeckoro obbeKTa
(npouecca) n3yyeHUs, NPUYNHHO-CNELACTBEHHbIX CBA3EM W 3aBUCMMOCTEN BUONOrMYECKNX OOBEKTOB MeEXKAY
coboi;

OLeHMBaTb Ha MPUMEHMMOCTb M AOCTOBEPHOCTb MHPOPMALMIO, NONYYEHHYIO B XoAe HabnwaeHua wu
3KCMepUMeHTa;

camocTosTeNlbHO ¢opmynMpoBaTb 0606LEHMA U BbIBOAbI MO pe3y/nbTaTaM NPoBeAEHHOrO HabnoaeHus,
9KCMEepPMMEHTA, BNaAETbUHCTPYMEHTAMM OLLEHKWU A0CTOBEPHOCTM NONYYEHHbIX BbIBOAOB U 0606LLEHNI;
MPOrHO3MpPOBaTb BO3MOMHOE Jla/ibHellliee pa3BuTUE OUMONOTMYECKUX TMPOLLECCOB M WX TMOCNeACTBMA B
aHaANOTUYHbIX UM CXOAHbIX CUTyaUMAX, a TaKMKe BblABUraTb NPeAnosioKeHUsa 06 MX pPa3Bu TMM B HOBbIX
YCNOBUAX N KOHTEKCTaXx.

Paboma c uHgppopmayueii:

NPUMEHATb Pa3IMYHble MEeTOAbl, WMHCTPYMEHTbl M 3anpocbl Npu noucke u oTtbope 6uonoruyeckomn
MHpopMaLMnN NN AAHHBIX U3UCTOYHMKOB C YYETOM NPEAJIOKEHHOM y4ebHOoM BMoornyeckoisagauu;

BbIOMpPaATb, aHaAW3MPOBaTb, CUCTEMATM3MPOBATb W WHTEPNPETUPOBaTb 6MONOrMYECKYD MHPOPMaLMIO
Pa3/INYHbIX BUAO0B M GOPM NpeacTaBaeHUs;

Haxo4MTb CXOZHble aprymeHTbl (MOATBEpPKAAOWME UAN OMPOBEpPraloWwmMe OAHY U Ty Ke UAel, BEpCuUio) B
Pa3INYHbIX MHOOPMA-UMOHHbBIX UCTOYHUKAX;



CaMOCTOATENIbHO BbIOMPATbL ONTUManbHytO Gopmy npeacTaBNeHUs UHPOPMAUUM U UANKOCTPUPOBATb
peluaemble 334341 HECNOXKHbIMKU CXeMAMM, AnuarpaMmamm, MHOM rpadrKon 1 nX KOMBUHAUNAMK;
OLeHMBaTb HaAEXHOCTb BMoNOrMyeckon MHOOPMaLMM MO KpuTe- PUAM, NPeasOKEHHbIM y4yuTenem Wau
chOpMYNMPOBAHHBIM Ca-MOCTOATE/IbHO;
3aNOMMHATbL U CUCTEMATM3NPOBATL BUONOrMYECKYO MHDOPMaLMIO.

YHuUBepcaNbHble KOMMYHUKATUBHbIE AEUCTBUA

ObuweHue:
BOCNPUHMMATb U POPMYNMPOBATb CYKAEHMA, BblpaXKaTb 3MOLMM B MPOLECCE BbINONHEHWUA MPAKTUYECKUX U
nabopatopHbIx paborT;
BblpakaTb ceba (CBOK TOYKY 3peHMA) B YCTHbIX M MUCbMEHHbIXTEKCTAX;
pacno3HaBaTb HeBepbanbHble cpeacTBa O6LWEHWA, MOHMMATb 3HAYeHWe COUMANbHbIX 3HAKOB, 3HaTb W
pacno3HaBaTb NPeAnoCbIIKM KOHOAMKTHBIX CUTYaUM U CMATYaTb KOHGIMKTbI, BECTU NepPeroBopbl;
NMOHMMATb HaMepeHUsa APYrux, NPoABAATb YBaXKUTENbHOE OTHOLWEHMe K cobecegHUMKY M B KOPPEKTHOM
dopme dopMynMpoBaTLCBOU BO3PaAXKEHMUS;
B X04e Ananora u/unm AncKyccum 3agasaTb BONPOCHI MO CyLWECTBY 06CyKAaeMoin BUONOrMYeckomn Tembl u
BbICKA3biBaTb MAEW, Haue/eHHble Ha peleHne OMONOrMyeckom 3agauM W noadeprkaHue
bnaroxenatenbHOCTU 0bLWEHUS;
COMNOCTaB/IATb CBOU CYXKAEHUA C CYXKAEHUAMM APYIMX YYaCTHU-KOB Ananora, obHapy»KmMBaTb pasnmyuune u
CX0ACTBO NO3ULMIA;
nybnnMyHO nNpeacTaBnATb  pPe3ynbTaTbl  BbINOJHEHHOTO  OMONOrMYECKoro onbiTa  (3KCNepUMeHTa,
nccnefoBaHuA, NPOeKTa);



CaMOCTOATENbHO BblIOMPATb GOPMAT BbLICTYNAEHMA C YYETOM 3a- Ja4 MNpeseHTauum M ocobeHHoCTew
ayguTopuM U B COOTBETCTBUM C HMUM COCTaBAATb YCTHbIE U MUCbMEHHbIE TEKCTbl C MUCMO/b30Ba- HUEM
WUANOCTPATUBHbBIX MATEPUANOB.

CoemecmHas desmesbHOCMb (compyOHuU4ecmaeo):

NMOHMMATb W MCMONb30BaTb MPEUMMYLLECTBA KOMaHAHOW W WHAMBUAYaNbHOM paboTbl Npu peleHun
KOHKpeTHOM Buonormyeckomn

npobnembl, 060CHOBbLIBaTb HEOHXOANMMOCTb MPUMEHEHUA TPYNNO-bIX GOPM B3aUMOAENCTBUA NPU PELUEHUN
nocTtaBneHHOM yyebHOM 3a4a4m;

NPUHUMATbL LENb COBMECTHOW AEeATEeNbHOCTW, KONNEKTUBHO CTPO- WUTb OENCTBUMA NO €€ AOCTUNKEHUIO:
pacnpeaenAto POAW, LOroBapuBaTbCA, 0OCY)XKAaTb MNPOLECC M pe3ynbTaT COBMECTHOM paboTbl; yMeTb
0606W,aTb MHEHMA HECKONbKUX Ntogel, NPosABAATb FOTOB- HOCTb PYKOBOAWUTb, BbINONAHATb MOPy4YeHMUs,
NOAYMHATLCS;

NNIaHMPOBATb OPraHU3aLMI0 COBMECTHOM paboTbl, onpeaensATb CBOK PONb (C Y4ETOM NpeanovTeEHWUR U
BO3MOMHOCTEM BCEX YYAaCTHMKOB B3aUMOAENCTBMA), PacNpepenaTb 33a4auu MeXAy YJeHaMU KOMaHAbl,
y4acTBOBaTb B rpynnoBbix dopmax paboTbl (06cyKaAeHMA, 0OBMEH MHEHMAMM, MO3FOBblE LUTYPMbl U UHbIE);
BbINOJIHATL CBOK 4YacTb pPaboTbl, AOCTUraTb KA4YeCTBEHHOrO pe3ynbTata MO CBOEMY HaMnpaB/iEHUIO U
KOOPAMHMPOBATb CBOU AENCTBUA C APYTMMMN YNEHAMN KOMaHAbI;

OLEHMBATb KayecTBO CBOEro BKAAg4a B OOWMA NPOAYKT MO KpWU- TEPUAM, CaMOCTOATE/IbHO
cbopMynmMpoBaHHbIM Y4acTHUKAMKM B3aMMOAENCTBMA; CPaBHUBATb Pe3yibTaTbl C UCXOAHOM 3a4a4€ln BKNag,
Ka*KAOro YneHa KOMaHAObl B AOCTUMXEHWE pe3ynbTaToB, Pa3faensaTb chepy OTBETCTBEHHOCTU U MPOABAATb
roTOBHOCTb KNpeaoCcTaBAeHNI0 OTYETA Nepes rpynnown;



OB/IAfETb CUCTEMOMN YHUBEPCANbHBbIX KOMMYHUKATUBHbIX AEN-CTBUIA, KOTopas obecneynBaert
chOPMMUPOBAHHOCTb COLMANbHBIXHABLIKOB M SMOLIMOHANbHOTO UHTENIEKTa 06yYatoLWwmxca. YHUBepcaibHble
perynatuBHble AencTBuA

CamoopzaHu3ayus:

BbIABNATL NPOO6AEMbI ANA PEWEHUA B KU3HEHHbIX M y4ebHbIX CUTyauuax, Mcnonb3ya Guonornyeckue
3HaHUA;

OPMEHTMPOBATLCA B PA3/IMYHbIX MOAXOAAX MPUHATUA PeeHnn (MHANBMAYaNbHOE, NPUHATME pelleHnn B
rpynne, NPUHATUE pe-LEHWUN FPynnon);

CaMOCTOATE/IbHO COCTaB/ATb aNrOPUTM pelleHus 3agayun (MM ero 4acTb), BbIbBMpaTb cnocob pelleHus
y4yebHON 6OuonornMyeckom 3agadnm Cc Y4eTOM MMEIOWMXCA PECcYypcoB M CODCTBEHHbIX BO3MOMXHOCTEMN,
apryMeHTMpOBaTb NpeanaraeMble BapuaHTbl PeLleHui;

COCTaBAATb MJAH AENCTBUMA (MNaH peannsauuyM HaMEYeHHOro asf- ropuTMa pPeLleHMA), KOPPEeKTUPOBaTb
NPeaNOXKEHHbIM aNfOPUTM C YY4ETOM MOJIYyYEHUA HOBbIX 6OMONOrMYECKMX 3HaHUM 06 u3yyaemom
6uonornyeckom obbeKTe;
Aenatb Bblbop 1 6paTb OTBETCTBEHHOCTL 33 PELLEHME.

CamokoHmpone (pechnekcus):

BNafAeTb CNOCO6aMM CAMOKOHTPOIA, CAMOMOTUBALUN U pedieK-cuu;
[aBaTb afeKBATHYIO OLLEHKY CUTyaL MM U NpeanaraTb NaaH eé n3- MeHeHus;
YUUTbIBATb KOHTEKCT WU MNpeaBuAeTb TPYAHOCTM, KOTOPble MOryT BO3HUKHYTb NPW pPeLeHuMn yyebHoM
61onormyeckom 3a43a4m, afanTMPoOBaTb PeLeHne K MEHAIOLLMMCA 06CTOATENbCTBAM;

00BbACHATD  NPUYMHBI  AOCTUNKEHMA  (HeAOCTUXKEHMA) pe3ynbTaToB  AEeATeNbHOCTM, [aBaTb  OLLEHKY



nNpnobpeTEHHOMY OMbITY, YMETb HAXOANUTb NO3UTUBHOE B NPOM3OLLEALIEN CUTYALNN;

e BHOCUTb KOPPEKTMBbI B AEATeNbHOCTb HAa OCHOBE HOBbIX OOCTO- ATENBCTB, U3MEHMBLUUXCA CUTYaLMUMN,
YCTAHOB/EHHbIX OWMOOK,BO3HUKLLNX TPYAHOCTEN;

e OLEHMBATb COOTBETCTBME pPe3y/ibTaTa Len U yCI0BUAM.

e IMOYUOHAIbHbIU UHMes1eKm:

e Pa3nMyaTb, HA3blBATb U YNPABAATb COOCTBEHHBIMW IMOLIUAMU UIMOLIUAMU APYTUX;

e BbIABNATb M @aHA/IM3UPOBATL NPUYNHbBI SMOLMI;

e CTaBUTb cebA Ha MECTO APYroro YesoBeKka, NOHMMaTb MOTUBbI MHAMEPEHUA APYroro;

e perynnpoBaTb cnocob BbIparKeHUA IMOLMIA.
MpuHamue ceb6sa u Apyaux:
e OCO3HAHHO OTHOCUTbLCA K APYrOMY YE/I0BEKY, Er0 MHEHMUIO;

e NPU3HaBaTb CBOE NPaBO Ha OWMOKY M TaKoe e NpaBo ApYroro;

e OTKPbITOCTb cebe 1 Apyrum;

* 0CO3HaBATb HEBO3MOHOCTb KOHTPO/IMPOBATb BCE BOKPYT;

e 0B/1afeTb CUCTEMOM YHMBEPCANIbHbIX Y4YeOHbIX PEerynATMBHbIX AEWCTBUW, KOTopaAa obecneynsaet
bopMHUPOBAHME CMBICNIOBbIX YCTAHOBOK JIMYHOCTU (BHYTPEHHAA MO3MUMA JIMYHOCTM), U KU3HEHHbIX
HaBbIKOB IMYHOCTU (ynpaBaeHMA coboi, CamoANCLUNIUHBI, YCTOMYMBOTO NOBEAEHUA).

MPEAMETHDIE PE3Y/IbTATbI
5 Knacc:

® XapaKTepnsosaTb 61onornio Kak HAYyKy O MBOM npupoge, Ha3biBaTb NPU3HAKU XMBOIFO, CPaBHWUBATL



06bEKTBI *KUBOWM U HEXUBOM NPUPOAbI;
NepeyYncNaTb UCTOMHMKM OUONOrMYECKUX 3HAHWI; XapaKTepu30-BaTb 3HauyeHWe 6MONOrMYEecKUX 3HAHMM AnA
COBPEMEHHOrO0 Ye/oBeKa; npodeccuu, cBszaHHble ¢ buonoruein (4—>5);

npuBoAMTb MNPUMEpPbl BKAaZa POCCUMCKUX (B Tom uucne B. U. BepHagckuin, A. J1. YnkeBcKui) u
3apybexHbix (B Tom uncne Apuctotenp, Teodpact, F'Mnnokpat) y4éHbix B pa3sutue bGuonoruu;

UMeTb NpeACTaBAEHME O BAaXKHEMLWMX BUONOTMYECKMX NPOLECCaxU ABAEHUAX: NUTAHUE, AblXaHWe, TPAHCNOPT
BELLEeCTB, Pa3ApPa*KMMOCTb, POCT, Pa3BUTUE, ABUKEHME, PA3MHOXEHWUE;

NPUMEHATb BMoIorMYeckMe TEPMUHbI U MOHATMA (B TOM 4MCNe: XuBble Tena, buosorua, sKonorus,
UMTONOrNA, aHatomuA, ¢u3monornsa, GMoNorMyeckas cucTeMaTuKa, KAeTKa, TKaHb, Op raH, cucTema
OpraHoB, OPraHU3Mm, BUPYC, ABWXeHWe, nuTaHue, GOTOCMHTES, AbIXaHWe, BblaeNeHue, pPasaparKUMOCTb,
POCT, Pa3MHOXXeHWe, pa3BUTUE, cpeda 0OWTaHWA, NPUPOAHOE COObLECTBO, MCKYCCTBEHHOE COO0OLLECTBO) B
COOTBETCTBMM C MOCTABNEHHON 3a- AaYeN U B KOHTEKCTE;

pa3/nyatb MO BHewHemy Buay (M306parkeHUsm), Cxemam UM ONU- CaHWAM f[0A4EePHble U AAepHble
OPraHuM3Mmbl; pasnnyHble 6MoNOrMyeckme OH6bEKTbI: PACTEHUSA, KUBOTHbIX, FPMUbbI, NNWAKHWUKK, BaKkTepuu;
NPUPOAHbIE U UCKYCCTBEHHbIE COOOLLEeCcTBA, B3aMMOCBA3N OPraHW3MOB B MPUPOAHOM W UCKYCCTBEHHOM
coobuiecTtBax; npeacrasutenein ¢aopbl M dayHbl NPUPOAHbLIX 30H 3emnau; naHawadTbl NpUpogHble W
KYNIbTYpHbIE;

NpPOBOAUTbL ONUCAHME OpraHM3ma (pacTeHus, XXMBOTHOMO) NO 3a4aHHOMY NAaHY; BbIAENATb CYLLECTBEHHbIE
NMPWU3HAKN CTPOEHMA N NPOLECCOB XKMU3HEAeATeNIbHOCTU OPraHM3MOB, XapaKTepn3oBaTb OPraHM3Mbl KaK Tena
YKMBOM NpMpOAbl, NEPeYnNCcNaTb 0COBEHHO- CTU PACTEHUM, KUBOTHbIX, TPMBOB, NUWANHUKOB, BakTepuin n
BMPYCOB;



pacKkpblBaTb MNoHATME O cpeae o06uTaHMA  (BOAHOW, HA3eMHO-BO3- AYLWHOM, MOYBEHHOM,
BHYTPUOPraHU3MeHHOM), yCNOBUAX cpeablobuTaHus;

npMBOAUTL MNPUMEPDLI, XapaKTepu3ylLWMe NPUCNoOCcobNeHHOCTb OPraHM3MoB K cpede obOuTaHus,
B3aMMOCBA3M OPraHM3MOB B cO0bLLLecTBaXx;

BbIAENATb OT/IMYUTE/IbHbIE MPU3HAKU NPUPOAHbIX M UCKYCCTBEH- HbIX COODLLECTB;

apryMmeHTMpPOBaTb OCHOBHble MpaBMia NOBEAEHWSA 4YesloBeKa B Npupoae M 0O6BbACHATb 3HA4YeHue
NPUPOAOOXPaHHON AEATENIbHOCTM YeN0BEKa; aHaIM3UPOBaTh INobasibHble 3KoNorMyeckme npobiemsi;
pPacKpbiBaTb POJib BUONOrMK B MPAKTUYECKOM AeATENbHOCTU YE/I0BEKA;

.6Knacc:

XapaKkTepn3oBaTb OOTAHMKY KaK OMONOrMYECcKyro HayKy, e€ pa3genbl U CBA3U C APYrMMU HayKamu U
TEXHUKOM;

NPUBOAMTb MPUMEpPbI BKNAZA POCCUMCKMX (B TOM umncne B. B. [lo- kyyaes, K. A. Tumunpsszes, C. I'. HaBawmH) n
3apyberkHbIX YYE-HbIX (B TOM uncae P. Fyk, M. Manbnuru) B pasBuTUE HayK O PacTEHUSAX;

NPUMeHATb OuONOTMYEeCcKMe TepMUHbI U MOHATUA (B TOM uucne: 6OTaHMKa, PaCTUTENbHAA KAETKa,
pacTUTeNbHaA TKaHb, OPraHbl PacTEHWN, CUCTEMA OPraHOB pPaCTeHMA: KOopeHb, nober nouka, AWUCT,
BMOOU3MEHEHHbIE OpraHbl, LBETOK, NNoA, CemA, PacTUTE/bHbIA OPraHU3M, MUHEepanbHoe nUTaHue,
doTOCMHTE3, Abixa HWE, POCT, pPa3BUTUE, PA3MHOMKEHME, K/IOH, Pas3ApPa*KMMOCTb) B COOTBETCTBUM C
NOCTaBNEHHOM 33434€ei N B KOHTEKCTE;

ONUCbIBaTb CTPOEHUE U KU3HEeAEATENbHOCTb PACTUTENIbHOIO OpraHM3mMa (Ha NpuMepe MOKPbITOCEMEHHbIX
WAW  UBETKOBbIX): MNOrNOWeHMe BOAbl M MWHeEpasbHOe MNuTaHue, (GOTOCMHTE3,  AblXaHWe-



TPAHCMOPT BELLECTB, POCT, PAa3MHOMEHUWE, PAa3BUTUE; CBA3b CTPOEHMA BEreTaTUBHbIX M FrEHEPATUBHbIX OPraHoB
pacTeHMM cnX GYHKLUAMK;

pa3niMyaTb U ONUCbIBATb KUBble N repbapHble 3K3eMNAAPbI PAac-TEHWUI NO 3a4aHHOMY NaHY, YacTU PacTEHUI
no n3obparkeHnam, cxemam, MOAENAM, MyNAXKaM, penbedHbIM Tabanuam;

XapaKTepn3oBaTb NPU3HAKM PACTEHWUIA, YPOBHWM OpraHM3aLMm PacTUTENbHOrO OPraHNU3Ma, YacTu pPacTeHU:
KNETKWU, TKAHW, OPraHbl, CUCTEMblI OPraHOB, OPraHU3M;

CPaBHWUBATb PACTUTE/IbHbBIE TKAHWU U OpraHbl PacTEHUA MeXKay coboi;

BbINO/IHATb NPaKTMYecKMe U nabopaTopHble paboTbl N0 MOPPONO-TMN U PU3MONOTMKN PACTEHUI, B TOM YMCae
paboTbl C MWMKPOCKONOM C MOCTOAHHbIMU (PUKCMPOBAHHBIMM) M BPEMEHHBIMM MUKPO- MpenapaTamu,
uccneposaTtesibCckue paboTbl ¢ UCNONb30BaHMEM NPUBOPOB U MHCTPYMEHTOB LdpoBOoM nabopatopuu;
XapaKTepun3oBaTb NPOLECCHI XKU3HEAEATENbHOCTU PACTEHWUIA: NO-TNOLEHNE BOAbl U MUHEPANIbHOE NUTaHKE,
dOoTOCMHTE3, [AbIXxaHWe, pPOCT, pa3BUTME, CNocobbl ecTecTBEHHOr0 W WUCKYCCTBEHHOTO BeretaTUBHOIO
PAa3MHOKEHUA; CEMEHHOE Pa3MHOXKEHMWE (Ha NPU-Mepe NOKPbITOCEMEHHbIX, AN LBETKOBbIX);

BbIABNATb NPUYMHHO-CNEACTBEHHbIE CBA3M MEXKAY CTPOeHMEeM U GYHKUMAMU TKaHEN U OPraHoB pacTeHun,
CTPOEHUEM U XKU3HEAEATENbHOCTbIO PACTEHWNI;

.6knacc:

XapaKTepu3oBaTb MPUHLMMbI KNAacCUPUKALMM PACTEHUIN, OCHOB- Hble CUCTEMATMYECKME TPYynnbl PacTeHUM
(Bogopocan, Mxu, Nna- yHbl, XBOLLW, MANOPOTHUKMN, FOIOCEMEHHbIE, MOKPbITOCEMEHHbIEUN LIBETKOBbLIE);
NPUBOAMUTb NPUMEpPbLI BKAAAA POCCUNCKMX (B TOM uncne H. U. Ba- Bunos, U. B. MuuypuH) n 3apybeHbix (B TOm
yncne K. JiInHHen, /1. Nactep) y4EHbIX B Pa3BUTME HAYK O pacTeHUAX, rpmbax, nu-wanHnKax, bakTepusx;



NPUMEHSATb BMONOrMYECKME TEPMUHBI U NOHATUA (B TOM YMcne:60TaHUKa, IKO0OTMA PaCTEHUIN, MUKONOTUA,
baKTepuonorua,cMcTemaTuKa, LLapcTBo, oTAe, Knacc, CEMENCTBO, poJ, BUA, KMU3HEeHHas dopma pacTeHun,
cpena obuTaHus, pacTUTeIbHOE COObLLECTBO, BbICLUME PACTEHUA, HU3LINE PACTEHMA, CNOPOBbLIE PAaCTeEHUS,
CEMEHHble pacTeHua, BOAOPOCAW, MXM, MNAayHbl, XBO- WM, MANOPOTHUKK, TONOCEMEHHbIE,
NMOKPbITOCEMEHHbIE, baKTe- pun, rpmubbl, JNWIANHUKN) B COOTBETCTBMM C MOCTAaBAEHHOM 3a- Aayel u B
KOHTEKcTe;

pa3niMyaTbh U ONUCHIBATb KMBbIE U repbapHble 3K3EeMNAAPbI PACTEHUI, YaCTU PaCTEHUIA NO NU306parKeHUAM,
cXemam, mogensam, MynsxKam, penbedHbiMm Tabnuuam; rpnbbl Mo M300parKeHUsM, CXemam, MYAsaXKaMm;
b6aKTepun No N306parkeHuam;

nccneaoBaTeNbckne paboTbl C UCMONb30BaHWEM NPUOOPOB U MHCTPYMEHTOB LM pPoBOI nabopaTopum;
BblAENATb CYWECTBEHHblE MPU3HAKM CTPOEHUA W KMU3HeadeATeNb- HOCTM pacTeHun, bakTepuit, rpubos,
NVWANHNKOB;

NPOBOAMTL OMUCAHNE U CPAaBHMBATL MeXay cobon pacTeHus, rpu-6bl, AMWANHUKKN, BaKkTepun No 3agaHHOMY
niaHy; AenaTb BbIBOAbI HA OCHOBE CPABHEHUA;

OMMUCbIBATb YC0XHEHWE OPraHM3auMKM PacTeEHUIM B XO4€ 3BO/IIOLMMN PACTUTENIbHOTO MUPA Ha 3emne;
BbIAB/IATL YEPTbl NPUCNOCOBNEHHOCTN PacTEHUN K cpene 0BbUTaHMA, 3HAYEHUE IKONOTMYECKMX AKTOPOB
ONA pacTeHun;

XapaKTepu3oBaTb PACTUTE/IbHblE COOOLLECTBA, CE30HHbIE W MNOCTY-NaTesbHble WM3MEHEHUA PACTUTE/bHbIX
coobuecTs, pacTUTENBbHOCTb (PAacTUTENbHbIN NOKPOB) MPUPOAHbIX 30H 3emMAu;

NPUBOAUTL NPUMEPDI KY/NbTYPHbIX PACTEHUMA U UX 3HAYEHWE B KU3HW Ye/I0BEKA; MOHMMATb NMPUYUHbI U
3HaTb Mepbl OXPaHbl PAaCTUTENLHOrO MUpPa 3emMnu;



e pacKkpbiBaTb PO/b PacTeHUi, rpnubos, ANWaHUKOB, BaKTepPUt B NPUPOAHbIX CO0OLLECTBAX, B XO3ANCTBEHHOW
[LeATEeNbHOCTU YEN0- BEKA U €ro NOBCEAHEBHOM KU3HU;

e cobnogatb npasuna 6esonacHoro Tpyda npu pabote c y4ebHbIM M nabopaTopHbiM 0b60OpYyAOBaHMEM,
XMMWUYECKON NOCYA0M B COOTBETCTBUMN C UHCTPYKLIMAMM HA YPOKE 1 BO BHEYPOUHOW AeATENbHOCTY;

e BNafdeTb nNpuémamm pabotol ¢ 6uonornyeckon uHPopmaumein: GopmMynmMpoBaTb OCHOBAHMA AONA
ussnedyeHna n ob6obweHna MHGOpMaUMKM M3 HECKOAbKMX (2—3) WCTOYHMKOB; npeobpasoBbi- BaTb
MHPOpPMaLMIO N3 OAHOMN 3HAKOBOM CUCTEMbI B APYTYIO;.

7Knacc:

e XapaKTepu3oBaTb 300/10TUI0 KakK OMONIOrMYEcKylo HayKy, eé pas3fenibl U CBA3b C APYIMMM HayKamu U
TEXHUKOM;

e XapaKTepu3oBaTb NMPUHLUMMbI KNacCUPUKALUM }KUBOTHbIX, BUAKAK OCHOBHYHO CUCTEMATUYECKYIO KaTEropuio,
OCHOBHble cucTe

MATUYECKME FPYNMbl XUBOTHbIX (MPOCTEMLLME, KULWIEYHOMONOCT- Hble, NJOCKUE, KPYTble U KONbYaTble YepBu;

YNIEHUCTOHOTNE, MOJITIOCKU, XOPA0BbIE);

e NPUBOAWTb NPUMEPDI BKNaZa poccuinckux (B Tom umncne A. O. Ko- Banesckuid, K. . CKpabuH) n 3apyberkHbix (B
ToM umncne A. JleBeHryk, XK. KioBbe, 3. [eKKenb) y4€HbIX B Pa3BUTUE HAYK O }KUBOTHbIX;

e packpbiBaTb 0OWME MNPU3HAKM KMBOTHbIX, YPOBHM OPraHM3aUMM PKMBOTHOTO OPraHWM3MA: KNETKWU, TKaHMU,
OopraHbl, CUCTEMbI OPra-HOB, OPraHU3Mm;

e CPABHMBATb XMBOTHbIE TKAHM W OPraHbl }XKMBOTHbIX MeXAay Co-601;

e OMUCbIBAaTb CTPOEHWE U KU3HEAEATe/NbHOCTb XMBOTHOrO OpraHWU3ma: Oofnopy W ABUXKEHWe, NUTaHuE U



nuweBapeHne, [AblXaHWEe M TPAHCNOPT BELWLECTB, BblAENEHWE, PEryaauMilo U NoBeAeHWe, pPocT,
pa3MHOXeHMe U pa3BUTUE;

XapaKTepu3oBaTb MPOLECCbl  KMU3HEAEATENIbHOCTU KMBOTHbIX W3- YYAEMbIX CUCTEMATMYECKMX Tpynn:
ABWXKEHWE, NUTaHMe, AblXa-HUE, TPAHCNOPT BELLECTB, BblAE/IEHME, PeryaaLmio, NoBeAeHNE, POCT, Pa3BuTHe,
pPa3MHOeHMe;

BbIAB/ATb NPUUYNHHO-CNEACTBEHHbIE CBA3N MENKAY CTPOEHUEM, KU3HEAEATENbHOCTLIO U CPefon 0OUTAHUA
YKMBOTHbIX M3y4aeMblX CUCTEMATUYECKUX Fpynn;

pas3/inyaTb M OMMUCbIBATb KMBOTHbIX M3Y4aEeMbIX CUCTEMATUYE- CKUX FPYMN, OTAE/bHbIE OPraHbl U CUCTEMBI
OPraHOB MO CXeMaM,MOAENAM, MYNIAXKAM, penbedHbIM Tabanuam; NpocTerwnx — NomM3obparkeHnam;
BbIABNATb MPU3HAKM KNACCOB YNEHUCTOHOTUX N XOPA0BbIX; OT- PAAOB HACEKOMbIX U MIEKONUTALOLWMX;
CpaBHMBATb  MNpeACTaBUTENEN OTAENbHbIX CUCTEMATUYECKMX FPYNM }KMUBOTHbIX U AeNaTb BbIBOAbI HA
OCHOBE CpPaBHEHMUS;

KnaccmdpuumMpoBaTb KUBOTHLIX HA OCHOBAHUM OCOBEHHOCTEMCTPOEHMUS;

coobulecTtBax;

XapaKTepmn3oBaTb XMBOTHbIX NMPUPOLHbLIX 30H 3eM/IM, OCHOBHbIE3AKOHOMEPHOCTWN PAcNpPOCTPAHEHUSA
YKMBOTHbIX MO M/IAHETE;

PaCcKpbIBATb POJIb }XMBOTHbIX B MPUPOLHbIX COOBLECTBAX;

pacKpblBaTb PONb AOMALWHMX WU HEMNPOAYKTUBHbLIX MKMBOTHbIX B YM3HW YEN0BEKA; POJb MPOMbICIOBbIX
YKMBOTHbIX B XO3ANCTBEHHOW AEATENbHOCTM YeNOBEKA M ero NoBCEeAHEBHOM KM3HW; 0OBACHATb 3HavyeHue
YKMBOTHbIX B MPUPOLE U }KU3HU YEI0BEKA;

NOHUMATb NPUYMHBI U 3HATb MEPbI OXPaHbI }KMBOTHOFO MMpa 3emnu;



8Kknacc:

XapaKTepusoBaTb HayKM O 4YesoBeKe (aHTPOMONOrUiO, aHaToMMUIo, (GU3MONOTUID, MeAUUWHY, TUTUEHY,

9KO/IOTUI0 YeI0BEKA, MCUXO-/10TUI0) U UX CBA3M C APYTMMM HayYKaMM U TEXHUKOW;

0OBACHATL MOJIOXKEHUE YeNoBEeKa B CUCTEME OpPraHMYecKoro Mupa, ero NPOUCXOXAEHWE; OTIUYUA

YyenoBeKa OT MBOTHbLIX; MPUCMOCOBNEHHOCTb K Pas/IMYHbIM 3KOoA0rMyeckum ¢aKktopam (YenoBeyeckue

pacbl 1 aanTUBHbIE TUMbI II0AEN); POACTBO YEN0BEYECKUX Pac;

* YUCNEe:UUTONIOrMA, TMCTONOIMA, aHAaTOMUA YenoBeka, dmsmonorus;

e MPOBOAUTb OMUCaAHME MO BHELIHEMY BUAY (M300paxKeHuto), cxe- Mam 0OLMX MPW3HAKOB OPraHM3Ma
yesnioBeKa, YPOBHEN ero opra-Hu3auun: KNeTku, TKaHW, OpraHbl, CUCTEMbl OPraHOB, OpPraHU3Mm;

e CPaBHMBATb K/ETKM pPas3HbiX TKAHEM, rpynn TKaHeil, opraHbl, CU- CTEMbl OPraHOB Ye/I0BEKA; MPOLLECChI
¥U3HeAeATeNbHOCTN OpraHM3Ma YeNoBeKa, AeNaTb BbIBOAbl HA OCHOBE CPAaBHEHMUS;

, aHaToMmun, GU3NOJIOTUM U NOBEAEHUNIO YE/IOBEKA, B TOM YMcae paboTbl C MUKPOCKOMOM C MOCTOAHHbIMM

(dMKcUMpOBaHHBIMK) U BPEeMEHHbIMM MUKpONpenapaTaMu, UccaefoBaTeslbCKue paboTbl C MCMOb30BaHWEM

nNprMbopoB U MHCTPYMEHTOB LndpoBonnabopaTopum;

pelaTb Ka4yecTBeHHbIe N KOIMYEeCTBEHHbIE 3a/a4M, UCNONb3yA OCHOBHbIE NOKa3aTen 340P0Bbs YE/N0BEKA,

NpPoOBOAMUTb PACYETbIN OLLEHMBATb NONIYYEHHblE 3HAaYEHUS;

NO3UTUBHOE 3MOLMOHA/IbHO-NCUXNYECKOE COCTOSIHUE;

MCNonb30BaTb NPUMOOPETEHHblE 3HAHMA W yMeHua ans cobnogeHua 340poBoro obpasa  KU3HWU,

c6banaHCUpPOBaAHHOIO NMUTaHWUA, PU3NYECKON aKTUBHOCTWU, CTPECCOYCTOMYMBOCTW, AN UCK/IIOYE- BPeAHbIX

NPMBbIYEK, 3aBUCUMOCTEN;



e B/IAAETb MPUEMAMM OKA3aHUA NEePBOM MOMOLLM Ye/I0BEKY NPU NOTEPE CO3HAHMA, COTHEYHOM U TEMIOBOM
yAape, OTpaBNEeHUN,yTONNEHUMN, KPOBOTEUEHMM, TPAaBMaX MATKMX TKAHEW, KOCTEN CKeseTa, OpraHoOB YyBCTB,
0XKOrax U OTMOPOXKEHMUAX;

e 0EMOHCTPMPOBATb Ha KOHKPETHbIX NPMMepax CBA3b 3HAHWI HayK O YeNOBEKEe CO 3HAaHMAMMK NpesMeToB
€CTEeCTBEHHO-HAYy4YHOTr0 M TYMAHWUTAPHOrO UMKNOB, PA3INYHbIX BWAOB WCKycCcTBa; TexHonorun, OBXK,
dU3NYECKOI KYNbTYpbl;

e MCNONbL30BaTb MeToabl buonoruu: HabawaaTb, U3MEPATb, ONUCbIBAaTb OPraHM3M YesloBEKA M NPoLEecchbl ero
KU3HeaeATeNbHOCT



NPOBOAMTb NPOCTENLLME NCCNEA0BAHUA OPraHM3Ma Ye10BEKA MOODBACHATL UX Pe3yNbTaThl;

= cobnopatb npasuna 6esonacHoro Tpyaa npu pabote ¢ y4ebHbIM M nabopaTopHbiM 060PYAOBAHUEM, XMMMUYECKON MOCYAOM B COOT- BETCTBUM C
NHCTPYKLMAMM HA YPOKE M BO BHEYPOUYHOM AeATeNb-HOCTH;

e B/fafeTb Npuémamu paboTbl ¢ Buonornyeckon nHbopmauymen: GopmyanpoBaTb OCHOBAHUA ANA u3BnedYeHnsa n obobuweHma mH- popmaumm 13
HECKO/IbKUX (4—5) NCTOYHMKOB; Npeobpa3oBbl- BaTb MHGOPMALMIO U3 OAHON 3HAKOBOM CUCTEMDI B APYTYIO;

e C034aBaTb MUCbMEHHbIE W YCTHble COODLLEHMA, TPAMOTHO WUC- NMOMb3YA NMOHATUMHbLIN annapaT M3y4YeHHOro pasaena 6MoNorMm, CoONpPoBOXKAATL
BbICTYN/IEHME Npe3eHTauMen ¢ y4ETOM 0COBEHHO- CTe ayANTOPUN CBEPCTHUKOB.

lll. ConeprkaHue yyebHOro npeameta

5 knacc(34 4; U3 HMX 4 4 — pe3epBHOE BpemMs)

BeegeHue

6bnonorua - Hayka o uBoi npupoge. Metoabl n3yveHna 6uonormn. PasHoobpasme xumeoit npupoabl. Llapctea Kunson npupoabl. Cpeaa obutaHua.

dKonornyeckme dpakTopsl. Cpesa 0buUTaHMA (NOYBEHHAA, OPraHNU3MEHHaA)

NabopaTtopHas paboTa :«BanaHWe cBeTa Ha POCT M pa3BUTUE PACTEHUAN

2.CTpoeHune opraHmama

9 yYTO TaKkoe KMBOM opraHnam. CTpoeHne KNETKU. XMMMUUYECKMA COCTaB KNeTKU. TKaHW pacTeHuit. TKaHW XKUBOTHbIX. OpraHbl pacTeHuit. Cuctembl

OPraHoOB MBOTHbIX. OpraHnam — Buosornyeckas cuctema.

NabopaTopHble paboTbl: «M3yyeHUe YCTPOMCTBA YBEAMUUTENbHbIX NPMOOPOB M NpaBun pPaboTbl ¢ HUMKU» U «[TPUrOTOBAEHNE MUKpOMpenapaTa

KOXMLbI Yewyn NyKa», «XXMUMUYECKUN COCTaB KNeTKkmn» , «OpraHbl LLBETKOBOIO pacTeHUA»

3.MHoroob6pasue *MBbIX OPraHM3MOB

15 yKak pa3BuBanacb *¥M3Hb Ha 3emne. CTpoeHMe U }KU3HeaeaTeNbHOCTb BakTepuid. pmnbbl. ObLWan xapakTepucTnka. MHoroobpasme 1M 3HayeHue

rpmbos. LlapctBo pacteHuit. Bogopocan. Obuwasa xapakTepuctnka. JSinwanHuku. Mxu. MNManopoTHMKoobpasHble. MnayHbl. XBowy. ManopoTHUKMK.

MoKpbiTocemeHHble (LiBeTKoBble) pacTeHma. OCHOBHbIE 3Tamnbl Pa3BUTMA PacTEHUI Ha 3emne. 3HaYeHue 1M oxpaHa pacTeHuin JlabopaTopHas paboTa:

«CTpoeHne xnammpaomoHagpbl», «BHelwHee cTpoeHWe mxoB», «M3yyeHWe BHELWHEero CTPOeHMA NanoOpPOTHUKOBUMAHLIX», «M3yyeHne BHeLWHero

CTPOEHMA LWMLLIEK, XBOU U CEMEHM FO/I0CEMEHHbIX PAaCTEHUNY, «M3y4eHne BHELIHEro CTPOEHMA NOKPbITOCEMEHHbIX PACTEHUIA»

6 Knacc (34 4; U3 HUX 4 4 — pesepBHOE Bpems)

1.0c06eHHOCTM CTPOEHMA LBETKOBbLIX PACTEHWU

13 4yObuwee 3HAKOMCTBO C pacTUTesibHbiIM opraHuamom. Cemsa. KopeHb. KopHeBble cuctembl. KnetouyHoe cTpoeHue KopHa. [Mober. Mouykw.

MHoroo6pasue noberos. CtpoeHue ctebna. /inct. BHewHee ctpoeHune. KnetouHoe cTpoeHue nucta. Lisetok. Cousetua. Mnogpbl

NabopaTopHble paboTbl: «CTpoeHMe ceMaAH ABYAO0NbHbIX pacTeHUn» U «CTpoeHMe ceMsiH O4HOAO0NbHbIX PacTeHu», « CTpOeHMe KOPHEBbIX CUCTEMY,

«CTpoeHne KOpHEBbIX BO/IOCKOB M KOPHEBOTO YexanKa», «CTpoeHne NoYkn», «CTpoeHue nyKoBuubl», «CTpoeHne KnybHA», « CTpPOEHUE KOPHEBU LAY,

BHewHee n BHyTpeHHee CTpoeHue cTebna», «BHelwHee cTpoeHMe nucTa», «BHyTpeHHee CTpoeHWe nucta», «CTpoeHWe uBeTKa», «CTpoeHue

cougeTnin», «Mnogbi»

2.*Kn3HepeATeNbHOCTb PACTUTENBHOMO OpPraHM3ma



9 yMuHepanbHoe (noyYBeHHOe) NuTaHue. BosaywHoe nutaHune (poTocmHTes). [bixaHue. TpaHCNoOpPT BewecTs. MicnapeHue Bogbl. PasgparkKMmMocTb u
ABuXeHue. BoigeneHne. ObMeH BeLecTB 1 3Heprnn. PaamHoxkeHune. becnonoe paamHoxkeHue. [1010BOe Pa3MHOMXKEHNE NOKPbITOCEMEHHbIX
(uBETKOBbIX) pacTeHUi. PocT 1 pa3BuTmne pacTeHui.

NabopatopHan paboTta: «[bixaHne», «KopHeBoe gaBneHue», «lepeaBuxKeHne BOAbl U MUHEPAsIbHbIX BelecTBy, «llepeaBuKeHne opraHMYecKmx
BewecTs», «McnapeHne Bogbl NUCTbAMNY, «BereTaTUBHOE Pa3MHOXKEHME»

3.KnaccudumKauma UBETKOBbIX PacTEHWM

4 yKnaccbl uBeTKOBbIX pacteHuit Knacc [ByponbHble. CemelictBa. KpectouseTHble, Po3ougeTHble. Knacc AByaonbHblie. CemelictBa bobosble,
MacnéHosble, CnoxHouBeTHble. Knacc OaHoaonbHble. CemelicTBa 3naku, JiunenHsole.

NabopatopHan paboTa: «[pu3HaknM pacteHnn cemencts KpectouseTHble, Po3ouBeTHble», «CemelictBa bobosble, MacnéHosBble, CNOXKHOLBETHbIEY,
«CememncTBa 3naku, JiunenHole»

4.PacTeHMA N OKpyrKatoLwas cpea

4 yPacTutenbHble coobuiectea. OxpaHa pacTUTEIbHOro Mupa. PacteHns B UcKyccTBe. PacteHns B mudax, Noasum, nutepaTtype u Mmysbike

7 Knacc (68 Y; 3 HMX 1 4 — pesepBHOe Bpems)

1.300n0rMA — HayKa O XMBOTHbIX

2 4 Y10 n3yyaet 30010rnA? CTpoeHme Tena XMBOTHOro. MecTo KMBOTHbIX B MPUPOAE U *KU3HU YENOBEKA

2.MHoroo6pasue }XMBOTHOroO MMpa: 6€Cno3BOHOYHbIE

17 ulpocTenwme. Obwan xapakTepUCTUKa NpocTenmnx. KOpHEHOXKKN U KryTuKosble. O6pas XKM3HN N cTpoeHUE MHDY30PUIN. 3HAYEHME NPOCTENLL UX.
MepBble MHOFOKNETOYHbIE — KULIEYHOMOJIOCTHblE U Ty6Kn O6Was XapaKTepuUCTMKa MHOTOKNETOYHbIX KMBOTHbIX. Tun KWWeYHONoNocCTHbIe.
MHoroob6pasue 1 3Ha4eHNE KULLIEYHONONOCTHbIX.

Yepsu. Ob6LWan xapaKTepucTnka Yepseit. Tun MNnockue YyepBU: pecHUYHble YepBu. MNapasnTUYecKne NAOCKME YepBU — COCANbLUMKM U NEHTOYHbIE
yepsu. Tun Kpyrable yepsu. Tun Konb4yaTble YepBu: 06L,an xapakTepmucTnka. MHoroobpasme Konb4aTbix YepBen.

Tun YneHuctoHorne. OCHOBHbIEe YepTbl YneHUCToHornx. Knacc PakoobpasHble. Knacc MaykoobpasHble. Knacc Hacekomble. ObLan xapakTepucTmKa.
MHoroobpasne HaceKoMbixX. 3Ha4YeHMEe HAaCeKOMbIX.

Tun Monntocku, unm Markotenbie. O6pas }KU3HU N CTPOEHNE MONNOCKOB. MHOroobpasmne monnockoB. X posib B NPUPOLE U KU3HWU YeNOoBEKa.
NabopatopHaa paboTta: «M3yyeHMe cTpoeHUA M nNepeaBUKEHUS OLAHOKAETOUHbIX MKUBOTHbIX», «M3yyeHMe BHELIHEro CTPOEHUA, ABUMKEHMUS,
Pa3apParKUMOCTUN JOXKAEBOTO YepBa», «M3yyeHne BHELWHEero CTpoeHma HaceKombix», « M3ydyeHne TUMNOB pPas3BUTUA HAaCEKOMBbIX», «3yyeHne BHeLIHero
CTPOEHUA PAaKOBUH MOJIIIOCKOB»

3.MHoroob6pasue *MBOTHOIrO MMUPA: NO3BOHOYHbIE

11 4Tun Xopaosbie: 6becyepenHble, pbibbl. OCOBEHHOCTM CTPOEHMA XOPA0BbIX ¥MBOTHbIX. HMU3LWMe xopaoBblie. CTPOEHUE U XKU3He[eATeIbHOCTb Pbib.
MHoroobpasue pblb. 3HayeHue polb.

Tun XopaoBble: 3eMHOBOAHbIE U NpecMmblKatowmeca. Knacc 3emHoBogHble, unm Amenbumn. Knacc Npecmbikatowmecs, unm Pentunmm.

Tun XopAaoBsble: NTULpI U MmieKkonuTatowme. OcobeHHOCTU CTPOEHMA NTUL. PasmMHOMKeHWe 1 pa3BuThe NTul. 3HavyeHue ntuu. OcobeHHOCTU CTPoeHus
MNeKonuTalowWwmx. PasmHOXEHME U CE30HHbIE ABNEHMA B KU3HWM MaekonuTawwmx. Knaccnpumkauma maexkonutarowmx. OTpagbl naaueHTapHbIX



MJieKonuTatowmx. Yenosek u maekonuraroLme.

NabopaTtopHaa paboTa: «M3yyeHne BHeEWHEro CTPOEHUA U nepeasuKeHuna pbib», «M3yyeHne BHELWHero CTPOeHMA U NepbeBOro MOKPOBa NTULLY,
«M3yyeHne BHeLWHero cTpoeHua, ckeneta n 3yb60B MAEKOMUTAOLLMX»

4.9BONOLMA U IKONOTUA KUBOTHbIX. "KMBOTHbIE B YE/IOBEYECKOW KY/IbType

3 4yPonb *KMBOTHbIX B NPUPOAHbIX coobecTBax. OCHOBHbIE 3Tamnbl Pa3BUTUA XXMBOTHOFO MMUpPa Ha 3emne. 3HaYeHMe KUBOTHbIX B MCKYCCTBE U HAY4YHO-
TEXHUYECKNX OTKPbITUAX

8 Knacc (68 u; U3 HMX 3 4 — pe3epBHoe Bpems)1.

MecTo YenoBekKa B CMCTEME OPraHUYeCcKoro Mmpa

5 yHayku, usyyatowme opraHnsam yenoseka. CUCTeEMaTUYECKOE NONOXKEHNE YeNOBEKA. IBOIOLMA YesoBeKa. Pacbl coBpeMeHHOro Yenoseka. 06w ui
0630p opraHn3ma YyenoBeKka. TKaHW.

NabopatopHan paboTa «BbiABeHNE 0COBEHHOCTEN CTPOEHUA KNETOK PasHbIX TKAHEN»

2.dn3nonormyeckmne CMCTeMbl OPraHOB YeNoBeKa

58 u3.PerynatopHble cMCTEMbl — HEPBHAA U SHAOKPUHHAA

9 yPerynauma ¢yHkuMn opraHmsma. CtpoeHne u GyHKUMKM HepBHOU cucTtembl. CTpoeHne u GyHKUMM CNMHHOrO Mmo3ra. BeretaTMBHaa HepBHaA
cuctema. CtpoeHue n GyHKLMM FONOBHOTO Mo3ra. HapyweHua B pabote HepBHOW cucTemMbl U UX nNpeaynpexaeHue. CTpoeHne n GyHKLMU Kenés
BHYTPEHHe cekpeunn. HapyweHuma paboTbl SHAOKPUHHOM CUCTEMbBI U UX NpeaynpexaeHue.

NabopaTopHaa paboTa «M3yyeHne CTpOeHMA Fr0IOBHOrO MO3ra»

4.CeHCOpHble cucTembl

6 YCTPOEHMNE CEHCOPHbIX CUCTEM (QHANM3aTOPOB) U UX 3HAYEHUe. 3puUTeNbHbIM aHannsaTop. CTpoeHune rnasa. Bocnpuatne 3putenbHoi MHGopmaLmu.
HapyweHuna paboTbl opraHOB 3peHuA U ux npegynpexkaeHue. CnyxoBoi aHanusatop. CtpoeHue u pabota opraHa cnyxa. OpraH paBHoBecws.
HapyweHuna paboTbl opraHoB cnyxa U paBHOBeCUA M UX npeaynpexaeHune. KoXKHO-MbilweyHana 4YyBCTBUTENbHOCTb. OBOHATENbHbIN U BKYCOBOW
aHanm3aTopbl.

NabopatopHan paboTa «M3yyeHne cTpoeHUa U paboTbl OpraHa 3peHua»

5.0nopHoO - gBuratenbHaa cuctema

5 yCtpoeHune n PyHKLMM cKeneTa Yenoseka. CTpoeHue Kocten. CoegnHeHuna kocten. CTpoeHre n GyHKUMU Mblwy,. HapyweHna n rurmeHa onopHo-
[BUraTe/IbHOM CUCTEM.

NabopaTopHas paboTa «BbisBNeHNE 0COBEHHOCTEN CTPOEHMA NO3BOHKOBY, «BbIABNIEHNE NIOCKOCTONUA N HapYLUEHUI OCaHKM» (BbINONHAETCA AOMa)
6.BHyTpeHHsA cpesa opraHnama

4 yCoctaB U QYHKUMN BHYTPEHHen cpeabl opraHmM3ma. KposBb u eé ¢yHKumnU. PopmeHHble 3nemeHTbl KpoBu. Buabl nmmyHuteta. HapyweHwma
MMMyHUTeTa. CBEPTbIBAHWE KPOBU. pynnbl KPOBW.

NabopaTopHana paboTa «CpaBHEHME MUKPOCKOMMUYECKOTO CTPOEHMA KPOBM YeN0BEKA M NATYLLKU»

7.CepaeyHo - cocyauctas u itMMmdaTtnyeckas cucTemol



4 yCtpoeHue u pabota cepaua. Perynaumna paboTbl cepaua. JsuxkeHne KpoBu U numobl B opraHmame. FMrmeHa ceppevyHo-cocygmctor CUCTEMbI U
nepsas MOMOLLb NPU KPOBOTEYEHMUAX.

NabopaTtopHble paboTtbl «[loacyéT nynbca A0 M MNOcCne [A03MPOBAHHOM Harpysku», «M3mepeHMe KpPOBEHOCHOFO [JaB/ieHUA C MNOMOLLbIO
aBTomaTu4yeckoro npmbopa»

8.[bixaTenbHaa cuctema

3 4yCTpoeHue OpraHoB AbixaHWA. [a3006MeH B NETKMX U TKaHAX. [bIxaTenbHble ABUKeHWA. 3ab01eBaHNA OPraHOB AbIXaHMA U UX TUTUEHA
9.MuweBapuTenbHaa cuctema

5 ulutaHue n nuwesapeHune. OpraHbl NULLEBAPUTENBHON cUcTeMbI. MneBapeHe B pOTOBOM NOAOCTU. [UeBapeHne B Kenyake U KULWeYHUKe.
BcacbiBaHMe NuTaTenbHbIX BewecTs. Perynauma nuwesapeHma. HapyweHusa paboTbl nuwLeBapUTENbHOM CUCTEMbI U UX NPOdUIAKTUKA.
NabopaTopHaa paboTa «MN3yyeHne BHELIHEro CTPOEHUs 3y6oB»

10.06meH BewecTs

5 uloHATMe 06 obmeHe BewecTB. ObmeH 6enKoB, yrieBoaoB M XMpoB. ObMeH BOAbl U MUHEPAbHbIX CONel. BUTaMUHbI U UX POSib B OpraHU3Me.
Perynauma obmeHa Belects. HapyweHne obmeHa BelLecTs

11.Nokposbl Tena

2 yCtpoeHue 1 dyHKUMKM KoXKK. Tepmoperynauma. F'mrmeHa Koxu. KoxHble 3abonesaHnsl2

MoueBblaenutenbHaa cuctema

2 uBblgeneHune. CTpoeHue n GyHKLUN MmoUeBblaennTeNbHON cuctembl. ObpasoBaHMe mo4un. 3ab60/1eBaHMA OPraHOB MOYEBBIAEINTENBHOW CUCTEMbI U
nx npodunakTmka

13.PenpoayKtneHana cmctema. MHaMBMAyanbHOe pa3BuUTHUE OpraHM3ama Yenosek

5 u)eHcKaa M My)KCKas penpoayKTMBHaA (nonosas) cuctema. BHyTpuyTpobHoe passutme. PocT M pas3suTue pebEHKa Nocne poXAeHWUA.
HacnepoBaHue npusHakoB. HacneacteeHHble 601e3HU M UX NpeaynpexaeHue. BpoxaéHHble 3abonesaHua. MHdeKumn, nepesatoimeca nonoBbiM
nyTém

14.NMoBegeHne U NCMXMKa YenoBeKa

8 4YuyeHue o Bbicwen HepBHOU gesatenbHocT U. M.CeuyeHoBa u W. M. MNMasnosa. Ob6pa3oBaHMe U TOPMOXKEHUE YCNOBHbIX pednekcoB. COH U
6oapcTBoBaHMe. 3HayeHMe cHa. OcobeHHOCTM NCUXMKKU YenoBeKa. MbiwneHue. Mamatb 1 obyyeHne. Imoumnn. TemnepameHT U xapaktep. Llensb,
MOTMBbI U NOTPEBHOCTM AEeATEeNbHOCTM YeN0BEKA

15.YenoBekK u ero 3g0poBbe2 4

3/0pOBbe YENOBEKA M 300Pp0BbI 06pa3 KU3HU. YeNOBEK M OKpyKatoLWwan cpesa

9 knacc (68 y; N3 HUX 3 4 — pe3epBHOE Bpems)

1.BeegeHue.

2 4lpusHakKu Kmeoro. bruonornyeckne Hayku. Metoapl 6uonornn. YpoBHW OpraHusaumun Kmeou npupogpl. Ponb 6uonormm 8 dopmmnposaHum
KapTUHbI MUpa



2.Knetka.

8 yKneTtouHas Teopua. EAMHCTBO unBon npupoapl. CTpoeHne Knetkn. MHoroobpasme knetok. ObMeH BeLLECTB U SHEPrUM B KNeTKe. [leneHne KNeTku
— OCHOBA Pa3MHOEeHUA, PpOCTa U Pa3BUTUA OpraHM3ma. HapyleHua cTpoeHua U GyHKLUMIA KNeToK — ocHoBa 3abos1eBaHuii.

NabopaTopHana paboTa «M3ydyeHne CTPOEHUA KNETOK U TKaHEM PACTEHUIN U }KMBOTHbIX Ha FOTOBbIX MUKPONpenapaTax»

3.0praHusm

23 yHekneTouHble GOPMbI XKU3HU: BUPYCbl. KneTouHble GOpMbl KU3HU. XMMUYECKUIN COCTAaB OPraHM3Ma: XMMUYECKME 3/1eMEHTbI, HEOpPraHUYecKne
BeLLEeCTBa, opraHn4Yeckue sewectsa (6enku, nMnuapl, yrnesoabl). XMMUYECKMI COCTaB OpraHM3ma: OpraHnYeckme BewecTsa (HyK/eMHOBbIE KM COTbI
n AT®). ObmeH BeLecTB MU SHEPrMU B OPraHname: naactmyecknin obmeH (botocuHTes, cmHTe3 6enka). ObMmeH BelwecTB U 3HEPTUK B OpraHU3Me:
aHepreTnyecknit obmeH. TpaHCNOPT BELLECTB B OpraHM3me. YaaneHue 13 opraHuMama KOHeYHbIX NpoayKToB obmeHa Bewects. Onopa u gsuKeHune
opraHuamoB. Perynaums GyHKUMIA Yy pa3nMYHbIX OpraHuMamoB. becnonoe pasmHoxkeHue. [lonoBoe pasmHoOXKeHue. POCT M pa3BUTME OPraHU3MOB.
HacnepnctBeHHOCTb M M3MEHYMBOCTb — 06U Me CBOMCTBA XMBbIX OPraHM3MOB. 3aKOHOMEPHOCTM M3MEHYNBOCTU. MoandUKaLMOHHAA NU3MEHYMBOCTb.
HacnenctBeHHasa M3MEHUYMBOCTb.

NabopaTopHana paboTa «BbiaBneHne nameHYMBOCTU. MNocTpoeHmne BaprMaLMOHHON KPUBOI»

4.Bunpl2 4

PasButMe 6uonorvm B A0 AapPBMHOBCKMI Nepuoa. Yapn3 JapBMH — OCHOBOMOJIOXKHUK y4yeHua o6 asontoumn. Bug Kak OCHOBHaA cMcTemMaTMyecKasn
KaTeropua }Kusoro. MNpusHaku BMaa. Monynaums Kak CTPYKTypHaa eamHuua Bnaa. Monynauma Kak eamHnua ssoaoumm. OCHOBHblE ABUNKYLLME CUbI
agonoumn B npupoge. OCHOBHbIe pe3ynbTaTbl 3BONOLUMU. YCNOKHEHNE OpraHM3aUnmn PacTeHMn B NpoLLecce 3BONOLUUN. YCNOXKHEHME opraHM3aumm
YKMBOTHbIX B npouecce 3BoAoUMK. MpuMmeHeHMe 3HaHMM O HacneaCcTBEHHOCTU, M3MEHYMBOCTU M UCKYCCTBEHHOM oTbope npu BbiBEAEHUN HOBbIX
NopoA XMBOTHbIX, COPTOB PACTEHWUI U LUTAMMOB MUKPOOPraHU3MOB

5.9Kocuctemsl

20 43Kosnorma Kak HayKa. 3aKOHOMEPHOCTU BAMAHMA ISKONOTMYECKUX GaKTOpoB Ha oOpraHu3mbl. AbBuoTMyeckne daKTopbl cpeabl U
NPUCNOCOBNEHHOCTb K HUM XUBbIX OpraHn3amoB. buotuyeckne daktopbl. B3anmogaeincreme nonynaumin pasHbix BUAOB. IKOCMCTEMHAsA OpraHM3auma
¥uBo npupoabl. CTpyKTypa 3KocucTembl. [ulLeBble CBA3M B 3KOCUCTEME. DKONOTMYEcKMe nupamuabl. ArposakocucTema (arpoueHos) Kak
NCKYCCTBEHHOE CO0bLLECTBO OpraHnM3moB. buocdpepa — rnobanbHan skocmucTema. PacnpocTpaHeHne U pob *KUBOTO BellecTBa B bmuocdepe. KpaTkas
ncrtopua ssonounmn buocdepsbl. Hoochepa. Bruonormyeckoe pasHoobpasme Kak ocHoBa ycTtoumsoctTn 6uocdepbl. COBpeEMEHHbIE 3KONOTMY ecKme
npobaembl, UX BANAHWME HA }KM3Hb KaXKA0ro u3 Hac. lMyTu pelweHuma skonornyeckmnx npobaem

MnaHnpyemble pe3ynbTaThbl

BbIMYCKHMK HAy4MUTCA MO/b30BaTbCA Hay4YHbIMM METOAAaMM [A/1s Pacno3HaHUA OuonornMyeckux npobnem; p[aBaTb HaydyHoe ob6bAcHeHue

H6ronornyeckum d)aKTaM, npoueccam, ABneHUAM, 3aKOHOMEPHOCTAM, UX POZIN B XKU3HU OPraHM3moB U 4YeNO0BEKa, NMpPoBOAUTb Ha6}'IIOAeHVIF| 3a
XnsbiMmun O6'beKTaMVI, COBCTBEHHbIM OpraHnM3mMmom; onuncbiBaTb buonormyeckme O6'beKTbI, npoueccbl U ABN1E€HUNA, CTaBUTb HEC/ZTOXKHbIE 6uonormyeckme

9KCNEPUMEHTbI N MHTEPNPETUPOBATb UX PE3Y/IbTAaTbl.



BbiNnyCKHMK oBnageer cucteMon HBUONOTMYECKUX 3HAHUI — MOHATUAMMW, 3aKOHOMEPHOCTAMMW, 3aKOHAMU, TEOPUAMMU, UMEIOLWMMU BAXKHOE
obLleobpasoBaTenbHOE M NO3HaBaTe/IbHOE 3HAYEHWE; CBEAEHUAMM MO UCTOPUM CTAHOBAEHUA BMOIOTMM KaK HayKMW.

BbINyCKHMK OCBOUT 06WME NpUeMmbl: OKasaHMA MepBOM MNOMOLLM; PaLMOHANBHOW OpPraHM3aumn Tpyha W OTAbIXA; BblpalMBaHMA WM
Pa3MHOMEHUA KY/NIbTYPHbIX PAaCTEHUN M AOMALLHUX XUBOTHbIX, YX043 338 HUMU; NpoBeAeHUA HabatogeHNIN 32 COCTOAHMEM COBCTBEHHOMO OPraHN3ma;
npasuna paboTtbl B KabuHete Guonormm, c Guonornyeckummn NpnbGOPaMm U MHCTPYMEHTAMMU.

BbiNnyCKHMK NpuobpeTteT HaBblKM MCMONb30BAHUA HAay4YHO-NOMNYAAPHON ANTEePaTypbl N0 BMONOIMM, CNPABOYHbLIX MAaTEPMANOB (Ha ByMaKHbIX U
3NEKTPOHHbIX HOCUTENSAX), pecypcoB MHTeEPHETa NP BbINOAHEHUM Y4eOHbIX 3a4au.

BbINYCKHMUK NONYYUT BO3MOKHOCTb HAaYUUTbCA:

® 0CO3HAHHO UCM0/b308AMb 3HAHUA OCHOBHbIX MPABUs 108e0eHUA 8 MPUPOOe U 0CHO8 300p08020 06pa3a #U3HU 8 bbimy;

e 8blbupamb uesesble U CMbIC/108ble YCMAHOBKU 8 C80UX 0elicmeusax U nocmynkKax rno OMHOWEHUI K #usol npupode, 300p08bio caoemy U
OKpyHcarouux;

® 0pUEHMUPOBAMbLCA 8 cUcmeme 103HA8aMesbHbIX YeHHocmel — 80CMPUHUMAMb UHGOPpMayuo 6U0M02uU4ecKo20 CO0epHaHUA 8 Hay4YHO-
nonynapHol aumepamype, cpedcmeax maccosol UHgopmayuu u MIHmepHem-pecypcax, Kpumu4yecku OouyeHusamse MoayYeHHYyro UHEGOPMAayuro,
aHanu3upys ee cooepxaHue U OaHHble 06 UCMOYHUKe UHGOpMayuu;

e co30a8amb cobCmMBeHHbIE MUCbMEHHble U YyCmHble coobuwjeHuA o0 6uos02uYecKUx ABAEHUAX U MPOYECccax HA OCHOB8E HECKObKUX
UCMOYHUKO8 UHOopMayuu, cornposoxoams seicmynaeHue npeeHmayuel, yyumeleaa ocobeHHocmu ayoumopuu c8epCMHUKO8.

BbINYCKHUK HayuuTcA:

® BblAENATb CyLLECTBEHHbIE MPU3HAKM OBUONOTMYECKMX OODBEKTOB (KNETOK M OPraHM3MOB PACTEHWN, KMUBOTHbIX, rpubos, BakTepuit) K
MPOLLECCOB, XapaKTEPHbIX A4/1A *KMUBbIX OPraHWU3MOB;

® ApPryMeHTMpPOBATb, NPMBOAMUTL AOKA3ATENLCTBA POACTBA PA3/IMYHbIX TAKCOHOB PACTEHUN, KMBOTHbIX, TPUO0B 1 HaKTepuit;

® aprymeHTMpoBaTbh, NPUBOANTb AOKA3aTe/IbCTBA PA3/IMUMIA PACTEHWNI, }KMBOTHbIX, FPUOOB 1 BaKTepUis;



® OCYLEeCTBAATb KnaccuduKaumio OGUONOrMYeckMx OOBEKTOB (pPacTeHWM, XUBOTHbIX, OaKTepuit, rpuboB) Ha OCHOBE omnpeaeneHua Wux
NPUHAANEKHOCTM K ONpeaeneHHOM CUCTEMATUYECKON rpynne;

® pacKpbIBaTb PO/Ib BMONOrMM B NPAKTUYECKOM AeATeNbHOCTU Nt04el; PONb Pa3INYHbIX OPraHU3MOB B }KU3HU YENOBEKA;

e 06bACHATL OOWHOCTb MPOUCXOMKAEHUA M 3BOMIOUMM CUCTEMATUYECKMX TPYNM PaACTEHUA U KUBOTHLIX Ha NpPMMepax COMNoCTaB/eHuUA
61MONOrnMYecknx 06 bEKTOB;

® BbISBAATbNPMMEPbLIN PACKPbIBATb CYLLHOCTb NPUCNOCOBNEHHOCTU OPraHM3MOB K cpeae 0buTaHus;

® pas3nMyaTbno BHEWHeMy BWAYy, CXeMaM W OMUCAHUAM peanbHble 6UONOrMYeckne OoO6bEeKTbl WU UX U306paKkeHus, BbIABAATb
OT/INYUTE/IbHbIE NPU3HAKM BMOOTMYECKMX OOBEKTOB;

® CpaBHMBATb OMONOrMYeckMe ob6bBEKTbl (PacTeHWMs, KMBOTHble, BakTepuu, rpmbbl), NPOLLECChbl KU3HEAEATENbHOCTU; AeNaTb BbiBOAbl W
YMO3aK/NOYEHNA HA OCHOBE CPaBHEHMUS;

® yCTaHaB/MBATb B3aMMOCBA3M MeXKAY 0COOEHHOCTAMM CTPOEHUA U QYHKLUMAMMN KNETOK U TKaHEW, OPraHOB M CUCTEM OPraHoB;

® 1CNO0/Ib30BaTb MeToAbl BMONOrMYECKOM HayKU: HabAoaaTb U ONUCbIBaTb BUoNOrMyeckne ob6bEKTbI M MPOLECCHI; CTaBUTb
H6ronornyeckme sKCNePUMeEHTbI M 0BOBACHATL UX Pe3yNbTaThbl;

® 3HaTb M aprymeHTMPOBaTb OCHOBHbIE NPaBuiIa NOBEAEHUNA B NPUPOAE;

® aHa/M3MPOBaTb U OLEHUBATb NOC/NEACTBUA AEATE/IbHOCTM YE/N0BEKA B NPUPOAE;

® ONUCbIBATb U UCMNOb30BaTb NPUEMbI BbIPaLLMBAHUA U PAa3MHOMEHUA KYNbTYPHbIX PACTEHUIA U OMALLIHUX }KUBOTHbIX, X043 338 HUMMU;

e 3HaTb 1 cobntoaaTb Npasuia paboTbl B KabnHete buonorum.

BbINYCKHMK NONYYUT BO3MOXKHOCTb HayYUTbCA:

® HAX00UMb UHMOPMAUU 0 pacmeHUsaX, ¥ UBOMHbIX 2pubax u bakmepusaxe Hay4yHo-nonyAaapHol aumepamype, 6U0A02UYECKUX C/108APAX,
CrpasoYHUKax, MIHmepHem pecypce, GHaAAU3UPO8aAMSb U OUeHU8aMsb ee, rnepesodums U3 00HOU chopmebl 8 Opyeyio;

® 0CHOBaM Ucciedosamensckoll U NPoeKmMHol 0essmesnbHOCMU Mo U3YyYeHU Op2aHU3MO8 Pa3/AuYHbIX Uapcme #ueoli npupoolsbl, 8KAO4ASA

yMeHUA (hopMynuposame 3a0a4u, npedcmasnams pabomy Ha 3auumy U 3auuuams ee.



® UCN0/b308aMb MpUEeMbl OKA3aHUA nepsoli nomMowu npu ompassaeHuu A008umMeiMuU epubamu, A008UMbLIMU PACMEHUAMU, YKycax
HusomHelix; pabomel ¢ onpedeaumenamu pacmeHull; PA3MHOMEHUA U BbIpaWUBAHUA KyAbMypHbIX pacmeHull, yxo0om 30 OOMAWHUMU
HUBOMHBIMU;

® 0pUEHMUPOBAMbLCA 8 CUCMEME MOPAsbHLIX HOPM U YeHHocmell o omHoweHu K obvekmam xugsol rnpupodsl (MpusHaHue 8biCOKoU
UeHHOCMU HCU3HU 80 8CeX ee MNpPOoABAEHUAX, IKOM02UYECKOe CO3HAHUe, SIMOYUOHAMbHO-UeHHOCMHOoe OmHoweHue K 06vekmam x#ugol npupoosi);

® 0CO3HOHHO UCMO0/ab3080Mb 3HAHUA OCHOBHbIX MPABUs rosedeHUsa 8 npupode; 8bibUpame yesnesvie U CMbIC/I08blE YCMAHOBKU 8 CBOUX
delicmeusx u MocCmynkax no OMHOWeHUo K #usoli npupoode;

e co30a8amb cobcmeeHHble MUCbMeHHbIe U YyCmHble CO0bWeHUA 0 pacmeHUax, #UsomHsix, 6akmepus u 2pubax Ha OCHO8e HeCKO/bKUX
UCMOYHUKO8 UHGhopMayuu, conposoxoams 8sicmynsaeHue npedeHmauuel, y4umoieas ocobeHHocmu ayoumopuu c8epCMHUKO8;

e pabomame 8 2pyrne C8epPCMHUKO8 MpuU peweHuU no3HasamesbHblX 30004 CBA3GHHbLIX C U3y4YeHUeM ocobeHHocmeli cmpoeHua u
MU3HedesmenbHoCMU pacmeHull, H#UsomHsblx, 2pubos u 6akmepull, NAAHUPOBAMbL COBMECMHYIO OesmesnbHOCMb, Yy4yumsi8ame MHeHUe
OKpyMarouwux u a0ek8amHo oyeHU8amMb cobcmeeHHbIl 8Knao0 8 desamesnbHOCMb 2Pybl.

YenosekK u ero 3poposbe

BbINYCKHUK HayuuTcA:

® BbIAENATb CYLW,ECTBEHHbIE NMPU3HAKM BMONOrMYECKMX OOBEKTOB (MKMBOTHbIX KJAETOK M TKaHelM, OpraHOB M CUCTEM OPraHOB Ye/I0BEKA) U
MPOLLECCOB *KM3HeAEeATENbHOCTU, XapaKTEPHbIX ANA OPraHM3Ma Yesl0BEKa;

® apPryMeHTMpPOBaTb, MPUBOAMTL A0KA3aTENbCTBA B3AaMMOCBA3UN YE/TOBEKA M OKPYIKatoLLeln cpeabl, POACTBA Ye/I0BEKA C *KMBOTHbIMMU;

® aprymeHTMpoOBaTb, NPUBOANTb AOKA3ATE/IbCTBA OT/IMYMNIN YENIOBEKA OT XKUBOTHbIX;

® apryMeHTMpOBaTb, NPUBOANUTL AOKA3aTENbCTBA HEOHXOAMMOCTM cobtoAeHNA mep NPOdUNAKTMKM 3aboseBaHMIA, TPaBMATM3Ma, CTPECCOB,
BPeAHbIX NPUBbIYEK, HAPYLIEHNA OCAHKK, 3PEHUA, CTyXa, MHOEKLIMOHHbIX M NPOCTYAHbIX 3aboneBaHui;

e 00bACHATbL 3BONOLMIO BMAA YenoBeK pasymHbli Ha NpuMmepax CONoCTaBAeHMA OMONOrMYeckux OB6BEKTOB M APYrMX MaATepPUaNbHbIX

apTedaKToB;



® BbIABNAATLNPUMEPLIN MOACHATb MPOABNEHME HACNAEACTBEHHbIX 3aboseBaHMI y YeNoBeKa, CYLHOCTb MPOLLECCOB HAC/NeACTBEHHOCTU U
M3MEHYMBOCTU, NPUCYLLEN YENOBEKY;

® pas3/MYaTbMO BHELWHEMY BMAY, CXEMAM U ONUCAHUAM peanbHble Bronornyeckne o6bEKTbI (KNETKM, TKaHWM OpraHbl, CUCTEMbI OPFraHOB) AN
NX U306pPaXKEeHUSA, BbIABNATL OTIMYMUTENbHbBIE MPU3HAKM BUONOTMYECKUX OOBEKTOB;

® CpaBHMBATb HUoONOrMYeckne o6bEKTbI (KNETKWU, TKAHW, OpraHbl, CUCTEMbl OPraHOB), NPOLECCHI XU3HeAeATENbHOCTU (MUTaHWE, AblXaHWe,
obMeH BeLLecTB, BblAeNeHWe U Ap.); AeNaTb BbIBOAbI U YMO3aK/IHOYEHNA HAa OCHOBE CPAaBHEHUA;

® yCTaHAaB/MBATb B3aMMOCBA3N MeXKAY 0COOEHHOCTAMM CTPOEHUA U GYHKLMAMMU KNETOK U TKAaHEWN, OPraHOB U CUCTEM OPraHoB;

® 1CN0/b30BaTb MeToAbl 6MoNOrMyecKol HaykM:Haba4aTb M oNKcbiBaTb Bonornyeckne 06bEKTbI M NPOLECCHI; NPOBOAUTb UCCAEA0BAHUA
C OPraHU3MOM YeNoBeKa M 0OBACHATL UX Pe3ynbTaThbl;

® 3HATb W apPryMeHTUPOBATb OCHOBHbIE MPUHLMMbI 340p0BOro 06pasa *KM3HU, paLMOHANbHON OpraHU3aL MM Tpyaa U OTAbIXa;

® QaHaANM3MPOBATb M OLEHMBATL BAUAHME GAKTOPOB PUCKA Ha 340POBbE YE/0BEKA;

® OMMCbIBATb M MCNO/Ib30BATb NPUEMbI OKa3aHMA NEPBOM MOMOLLY;

® 3HaTb 1 cobntogaTb NpaBuaa paboTbl B KabnHeTe buonorum.

BbINYCKHMK NONYYUT BO3MOXHOCTb Hay4YUTbCA:

® 06bACHAMbL HEObXO00UMOCMb MPUMEHEHUA mex UaU UHbIX MPpUuemMos npu OKAa3aHuu nepeoli dospayebHoOU rnomowu npu ompasraeHusx,
0X02aX, 06MOPOHCEeHUAX, MPABMAX, CACEHUU ymOnarou,e20, Kpo8omeYyeHusx;

® HAX00UMb UHGOPMAYUK O CMPOEHUU U HU3HedeamesibHOCMU Yes108eKa 8 Hay4YHO-NonyaapHol aumepamype, 6uosn02u4ecKux cno8apsx,
CnpasoYHUKAx, MHmepHem-pecypce, aHaaAU3upo8ame U oueHusams ee, nepesodume U3z 00Hol ¢hopmel 8 Opyzyto;

® OpuUEeHMUPOBAMbLCA 8 cUCMeMe MOPAsbHbIX HOPM U UeHHocmeli Mo omHoWeHU K cobcmeeHHOMY 300p08bio U 300p08b6Ho Opyaux nodell;

® Haxodumeo 8 y4ebHol, Hay4Ho-nonynapHol aumepamype, UHmepHem-pecypcax uHgopmayuto o6 opeaHu3me YenoseKka, ohopmasme ee 8

sude ycmHoix coobweHuli u 0oknados;



® (JHQanusupoeame U oyeHUsameo yesieeblie U CMbiCrsio8bl€ YCMAHOBKU 8 CBOUX delicmeusx u nocmyrnKax rno OMHOWeHU K 300[)066/’0 ceoemy
U OKpyxarowux, nocnedcmeus 8aUAHUA d)CJKmOpOB pucKka Ha 300p06b€ YesioeekKa.

e co30a8amb cobcmeeHHble MUCbMeHHble U yCmmHble COO6LL{€HUH 06 opeaHu3me 4yesnoeeka U eeo JYKU3HedeamesbHOCMU HA OCHOB8€E
HeCKOs1bKUX UCMO4YHUKO8 UHd)OpMCJL{UU, conpoeomdamb gvicmynsaeHue npe3eHmaL4ueL7, yyumeieas ocobeHHoCcmu aydumopuu C8EPCMHUKO8,

pabomame 8 epynne c8epCMHUKO8 MNpu peuweHuu rno3HasamesbHbix 30004 C8A3AHHbLIX C 0COBEHHOCMAMU CMPOEHUSA U #U3HedeamesabHoCmu
0pP2aHU3MQ Yes108€Ka, NAAHUPOB8AMb COBMECMHYHO 0emesIbHOCMb, yYUmbi8AMb MHEHUEe OKPYHaroUWUX U a0eK8amHo oueHusamso
cobcmeeHHbIl 8K1a0 8 0essmesnbHOCMb 2pyIibi

NPUMEPHOE TEMATUYECKOE NNAHNPOBAHUE

14y B Hepgento B 5, 6 Knaccax; 24 B Hegento B 7,8 n 9 Knaccax

OCHOBHble
Pa3gen / Tema ypoka XapaKTepucTMka 0OCHOBHbIX BUA0B y4ebHOI1 aeateNbHOCTU Hanpasnenus .
BOCNUTATE/IbHOM
[eATeNbHOCTU
1. bnonorma - HayKa o BblfABNATb B3aMMOCBSA3b YE€/I0BEKA U *KUBOW NPUPOAbI. 2,3,4,5,8.
¥KMBOW Npuposae OugeHnBaTb PO/Ib BUONOrMYECKUX HAYK B HALLWN AHMW.
OugeHnBaTb 3Ha4YeHMe BMONOrMYECKUX 3HAHUIN N5 KaXK[0ro
Yyenoseka
2. MeToabl M3y4yeHus Pasnunyatb meTogbl BMONOrMYECKMX UCCAen0BaHNN. 2,3,4,5,8.
buonorum Cobntogatb npaBuna paboTtbl B KAabMHeTe bBuonoruu,
npasuna paboTbl c buonornyeckumm npubopamm m
WMHCTPYMEHTaMM




3.Pa3Ho06pasue *Knsom O6BACHATL CYLWHOCTb NOHATUA KKNaccuPuKaumna». 4,5,8.
npupoabl. LapcTea Oco3HaBaTb NpeaMeT M 334341 HAYKU CUCTEMATUKN.
YKMBOM NpMpoapl Pa3nnyaTb OCHOBHbIE TAKCOHbI KNAacCUPUKaALMN: BUA,
LAPCTBO. XapaKTepn3oBaTb BUA KaK HAMMEHbLLYIO e ANHULLY
Knaccudukaymm
4. Cpepa obutaHus. O6bACHATb CYLWHOCTb MOHATUA KOKPYKatoLLan cpena. 4,5,8.
JKoNornyeckune Pasnnuatb 1 xapaktepmsoBaTb gencTBUA GaKTOPOB Cpesbl,
dakTOopbLI NPUBOAUTL KOHKPETHbIE NpMMepbl. AHAIM3MPOBATb
NPUMepbl XO3UCTBEHHOW AeATeNbHOCTM YeNoBeKa U UX
B/INSIHWE Ha XMBYIO npupoay
5. Cpesia 0butaHua Pasnnyatb NoHATUA «cpesa 0bUTaHMA» U «KMEecTo 4,5,8.
(BogHasn, Ha3emHo- 0buTaHua». XapaKkTepunsoBaTb 0COBEHHOCTM BOAHOM U
BO3AyLUHasA) Ha3eMHO-BO3AyLIHOM cpea obuTaHus. MpusoanTb
npumepbl obutatenel cpea. BoiaBnstb 0cobeHHOCTH
CTPOEHMA }KUBbIX OPraHM3MOB, CBA3aHHbIE CO Cpeaoi
0buTaHuA
6. Cpega obuTaHuA XapaKTepun3oBaTb 0OCOOEHHOCTM MOYBEHHOM U 4,5,8.

(nouseHHas,
OopraHM3mMeHHas)

OpraHM3MeHHoM cpeg 0buTaHuA. MpneoanTb NpUMepbI
obutaTenen cpen,. BbiaBnaTb 0cCO6EHHOCTU CTPOEHMA
YKMBbIX OPraHNU3MOB, CBA3AHHbIE CO Cpeon 0bUTaHKA.
Habntopatb npupoaHble ABneHuA, GUKCMPOBaTb
pe3ynbTaTbl HAbAOAEHUI, AenaTb BbIBOADI.
CuctemaTmM3npoBaTb 3HaHMA O cpegax 0bUTaHUA U UX
obutatensx. CobntoaaTb Npasmna NoBeAeHUA B Npupoae




7. YTo TaKkoe ¥usom
OpraHusm

CpaBHMBaTb OTINYUTENDbHbIE NPU3HAKU KNBOTO U HEXNBOTO.
XapaKTepl/BOBaTb OCHOBHbIe CBOMCTBA ¥UBbIX OopraHnM3Imos

2,4,5

8. CTpoeHue KneTku

BbIABNATb Ha PUCYHKaX 1 B TabAMLAX OCHOBHbIE OpraHoMAbI
KneTku. CpaBHUBATbL CTPOEHWNE PACTUTENbHOM U X KMBOTHOM
KNEeTOK, HaXxoAUTb YepTbl CXOACTBA U pa3nnuua. Hayuntbea
paboTaTb C 1YNOMN N MUKPOCKOMOM, 3HaTb YCTPOMCTBO
MuKpockona. CobaoaaTth npaBmna paboTbl C MUKPOCKOMOM.
HayuuTbCcs rotoBUTbL MUKpoONpenapaTbl. HabaoaaTth
OCHOBHblE OpPraHoOMAbl KNETKM Nog, MUKpOCcKonom. Haxoautb
nx B Tabaunuax, Ha PUCYHKax 1 B MUKponpenapaTtax.
®duKcnpoBaTb pesynbTaTtbl HAbAOAEHWI, AeNaTb BbIBOAbI

5,6,8

9. XMMMYecKmin cocTas
KNeTKkn

CpaBHMBATb XMMUYECKWNIA COCTAB TEN }KUBOW U HEXKNBOWN
npupoabl. PasnnyaTb HEOPraHNYECKNE N OpraHuyeckue
BELLECTBA, BXOASLLME B COCTAB K/ETKU, OOBACHATb UX POJib

4.5.6

10. nsHeneAaTenbHOCTb
KNeTKn

BbIABNATb OCHOBHbIE MPU3HAKKU MNPOLLECCOB
U3HEeOeATeNIbHOCTM KNeTKU. XapaKTepmnsoBaTb
61onormyeckoe 3HayeHMe OCHOBHbIX NPOLLECCOB
XU3HeaeAaTeNbHOCTU. OBBACHATL CyTb NpoLecca AeNeHUs
KNEeTKU. ApryMeHTMPOBATb BbIBOA,: K/IETKa — »KMBasA cUCTeMa

1.2,3,8

11. TKaHU pacTeHui

PasnnyaTb OCHOBHble TKaHW PacTUTE/IbHOMO OpraHuU3ma.
BbisiBnATb 0cO6EHHOCTU MX CTPOEHUA, CBA3aHHbIE C
BbINOJIHAEMbIMMU d)yHKLI,VIHMM

2,3,8




12. TKaHU XUBOTHbIX

Pa3nnyaTb OCHOBHbIE TKAHU }XMBOTHOIO OpPraHn3ma.
BbIaBNATb 0COBEHHOCTM UX CTPOEHMUA, CBA3AHHbIE C
BbIMNONHAEMbIMU GYHKUMAMKN. CPaBHUBATb TKAHWU }KUBOTHOTO
opraHusma mexay coboit U ¢ TKAHSMM pacTUTEIbHOTO
opraHuama

1,2,3

13. OpraHbl pacTeHui

Ob6BbACHATL CYLLHOCTb NOHATUA «OpPraH». XapakTepM3oBaTb
OpraHbl LLBETKOBOIO OPraHM3ma, pacrno3HaBaTb UX HA XKMUBbIX
obbeKTax, repbapHOM maTepuane, pUCyHKax U Tabanuax.
CpaBHMBaTb BereTaTMBHblE U FeHEePaTUBHbIE OpraHbl
LBETKOBOTO pacTeHus. PasnMyaTb M Ha3biBaTb OPraHbl
LIBETKOBOTrO pacTeHus. CpaBHUBATb BEreTaTUBHbIE U
reHepaTMBHbIe opraHbl. MpoBoAMTb BUonoruyeckune
nccnefoBaHUA M 06bACHATL UX pe3ynbTaTbl. PopmynnposaTb
06111 BbIBOA O CTPOEHWUM LBETKOBOrO pacTeHuUsA

3,8

14. Cuctembl OpraHos
KMUBOTHbIX

O6BbACHATb CYLLHOCTb MOHATUA KCUCTEMA OPraHOBY.
PasnnyaTb Ha pUCYHKax M TabaumLax M onncbiBaTb OCHOBHbIE
CUCTEMbI OPraHOB *KMUBOTHbIX. OB6BACHATL UX PO/b B
opraHusme

5.8

15. OpraHmsam —
buonoruyeckas
cuctema

O6BACHATL CYLLHOCTb MOHATUIN «CUCTEMA», «BUOOrMYecKan
cuctema». MNpusoanuTb

npumepbl cucTem. AprymeHTMpPOBaThb BbiBOA,: K/ETKa,
OpraHM3m — »KMBble cUCTeMbl (6MocucTemMbl)

5.8




16. Kak pa3BmBanacb *u3Hb AHannsnMpoBsaTb U CpaBHUBATbL NpeacTaBaAeHNA O 1,2,5
Ha 3emne BO3HWKHOBEHUN CONHEYHOW CUCTEMbI U
NPOUCXOXKAEHUUN XU3HU HA 3eme B pasHble
ncropuyeckme nepmogbl. ONuUcbIBaTb COBPEMEHHbIE
B3r/194bl Y4EHbIX O BO3HUKHOBEHWM CONTHEYHOM
cucTembl. YyactBoBaTb B 06cyRaeHnmn runotesbl A. U.
OnapuHa 0 BO3HMKHOBEHWW }KN3HWN Ha 3emne
17. CtpoeHue u XapaKTepun3oBaTb 0COOEHHOCTM CTPOEHMA BaKTepU. 6,8
KU3HEe4eATeNbHOCTb Onpepenatb 3Ha4eHMEe OCHOBHbIX BHYTPUKNETOYHbIX
b6akTepui CTPYKTYyp. OnucbiBaTb pa3Hoobpasune popm
H6aKTepmanbHbIX KNEeTOK. Pasnnyatb TMNbl NUTaHMA
b6aKTepui.
OueHunBaTb pPo/b CNOPbI B XKM3HM BaKkTepumn
18. baktepuu B npmupoge n O6bACHATb PONb BAaKTEPUIN B MPUPOLE N KU3HU 5,8
U3HU YenoBeka yenoBeka
19. N'punbbI. ObWan XapaKTepun3oBaTb 0COOEHHOCTU CTPOEHUS rPUBOB. 5,8
XapaKTepuCTUKa BbiABNATb YepTbl cXxoAcTBA FPMBOB C pacTeHUAMM U
XUBOTHbIMUK. OnNpeaenATs 0cCO6EeHHOCTN NUTAHUA U
pa3mMHoKeHuA rpnbos
20. MHoroobpasune n XapaKTepn30oBaTb OCHOBHbIE Fpynmnbl rPMboB. 6,8

3HayeHue rpmbos

PacnosHaBaTb UX B NPUPOAE, Ha PUCYHKaX M Tabanuax.

OnuncbIBaTb CTPOEHME LWAAMOYHbIX U NAECHEBbIX
rpmbos. PasnnyaTb cbeobHbIE U S40BUTbIE TPUODI.
O6BbACHATb PONIb TPMOOB B NPUPOAE U KU3HM




yesoBeKa. Y4yacTBoBaTb B COBMECTHOM 06CyKAeHUN
npasun cbopa rpmbos. NMpoBoauTb Bonoruyeckme
nccnepoBaHUsa U 06BACHATb UX Pe3y/bTaTbl.
dopmynumposath BbiBoAbl. Cobnt0AaTh Npasuna
paboTbl B KabuHeTe 6uonoruu

21. UapcTBo pacrteHui

Bblaenatb cywecTBeHHble NPU3HAKM PACTEHUIA.
CpaBHMBATb CTPOEHUE PACTUTENIBHOM K/IETKU CO
CTpoeHMeMm bGaKTepuanbHOM U rPMBHOM KNETOK.
XapakTepu3oBaTb Nnpouecc poTocnHTesa. PasnmyaThb

OCHOBHbIE TAKCOHDbI I-(I'IaCCVId)MKaLI,MM uapcrtea PacTteHua.

CpaBHMBaTb NpeACTaBUTENEN HUZLLUX U BbICLLIMX
pacTeHuin U AenaTb BbIBOAbl HA OCHOBE CPABHEHMS.
Habnoaatb npupoaHble aBneHns, GUKCMpoBaTb
pe3ynbTaTbl HAbAOAEHWI, feNaTb BbIBOAbI.
OnpeaensTb COCTOAHWE pacTeHul 3umoi. CobnoaaTb
npasuaa NnoBeAeHMsA B Npupoae

6,8

22. Bogopocnu. Obuwasn
XapaKTepuCTMKa

BblAenAaTb M ONUCbIBaTb CYLLECTBEHHbIE MPU3HAKM
Bofopocnen. PacnosHaBaTb Ha repbapHbIX
MaTepuranax, pUcyHkax, Tabamuax oCHOBHble
opraHounabl KNeTkn sogopocaun. MposoanTtb
61onornyeckne nccnefoBaHmA U 06bACHATL UX
pe3ynbTaTbl. Habt04aTb OpraHOMAbl KNETKK
XNaMUAOMOHAAbl HA TOTOBbIX MUKpOMpenapaTax.
®opmynmpoBaTb BbIBOAbI. 3HATb YCTPOMCTBO
MWKPOCKONA, pa3BMBaTb yMeHUs paboTbl C HUM.
Cobntopatb npaBuna paboTbl C MMKPOCKONOM

4,5,8




23. MHoroobpasue
BO4OpPOCAEN

Pacno3HaBaTb Ha PUCYHKaXx, Tabanuax, repbapHbix
MaTepuanax npeacraBuTenei pasHbIx rpynn
Bogopocnen. OnpeaensTb NPUHALNEKHOCTb
BOAOPOCNEN K CUCTEMATUYECKUM rpynnam. CpaBHMBaATb
BOAOPOC/IM C HA3EMHbIMW PACTEHUAMM, AeNaATb
BbIBOZbl Ha OCHOBE CpaBHeHMA. O6bACHATb 3HaYeHNe
BOZOPOCNEN B MPUPOLE W KU3HU Ye/lI0BEKA

5,8

24. NnwanHUKu

Bblaenatb cywecTBeHHble NPU3HAKM INLLIANHUKOB.
PacnosHaBaTb INLWANHUKN Ha PUCYHKaX, Tabanuax,
repbapHbIx MaTepuanax. AHaAM3NPOBaTb 0COBEHHOCTH
BHYTPEHHEro CTPOEHMUA NULWANHUKOB. OH6bACHATD
3HaYeHMe NNLWANHMKOB B NPUPOAE U XKU3HM YeNoBeKa

4,5,8

25. Mxu

Bbigenatb cywecrseHHble NpusHakm mxos. CpaBHUBATL
npeacTaBuTeNen pasHbIX rpynn MXoB, AeNaTb BbiBOAbI
Ha OCHOBe cpaBHeHMA. Pacno3HaBaTb Ha PUCYHKaAX,
Tabnuuax, repbapHbIX MaTepuanax, *uBbix 06beKTax
npeacrtasutenet mxos. O6bACHATb 3HAYEHNE MXOB B
NPUPOAE U KU3HU YenoBeKa. NpoBoanTb
6uonornyeckme nccnesoBaHUA U 06BACHATL X
pe3ynbTaTbl. CpaBHMBATbL BHELWHEE CTPOEHME
KYKYLKWHA NbHa M charHyma, BbIiBNAATb YepTbl
CXOACTBA M Pa3NnNYMA, AeNaTb BbIBOAbI HA OCHOBE
CpaBHeHMA. 3HaTb YCTPOMCTBO MMUKPOCKONA, pa3BMBaThb
yMeHuA paboTbl ¢ HUM. CobntoaaTtb Npasuaa paboTol ¢
MWKPOCKONOM

4,5,8




26. [ManopOTHUKO-
obpasHble. MnayHbl.
Xsowun. NanopoTHUKK

CpaBHMBaTb NpeacTaBUTeNeN NaayHOB, XBOLLEN U
NManopoTHMKOB, HAXO4MUTb YepPTbl CXOACTBA U PA3NMYKUA,
AenaTb BbIBOAbI HAa OCHOBE CpaBHeHMA. Pacno3HaeaTb
Ha pUCyHKax, Tabaunuax, repbapHbIX maTepuanax,
MBbIX 0ObEKTaX NpeacTaBuTenei
NanopoTHMKOObpasHbIX. O6BACHATL 3HaYeHMe
NManopoTHMKOOBpPa3HbIX B MPUPOAE U }KU3HM YeI0BEKaA.
MpoBoauTb Buonornyeckme nccnesoBaHUA n
06BACHATL MX pe3ynbTaTbl. CpaBHMBATbL CTPOEHME
XBOLLA M NanopoTHMKaA, BbIABAATL YEPTbI CXOACTBA U
pas3nnyuA, enaTb BblBOAbl HA OCHOBE CPABHEHMS.
Cobntogatb NpaBmaa paboTbl B KabuHeTe bronormm

5,6,8

27. lonocemeHHble
pacTeHuA

BblAenaTb Cyw,ecTBEHHbIE MPU3HAKM
ro/I0CEMEHHbIX pacTeHu. CpaBHMBATb CEMA U CNOPY,
[enaTtb BbIBOAbI HA OCHOBE CPaBHEHMUA.
Pacno3HaBaTb Ha PUCYHKaXx, Tabanuax,
repbapHbIX maTepuanax, *KnBbix 06beKTax
npeacrasuTenei ronocemeHHbIXx. O6bACHATb
3HaYeHMeE ro/I0OCEMEHHbIX PACTEHUI B Npupoae
N YKM3HU YeNoBEeKa.

MpoBoauTb BUonornyeckme nccnesoBaHUAa n
06BbACHATb UX pe3y/ibTaTbl. U3yunTtb
0COBEHHOCTU CTPOEHMA XBOW, LUMLLIEK U CEMSAH
rO/I0CEMEHHbIX PAaCTEHUI, AeNATb BbIBOAbI.
Cobntogatb NnpaBuaa paboTbl B KabuHeTe
6uonornn

5,8




28. [MoKpbITOCEMEHHbIE
(LiBeTKOBbIE)
pacTteHuA

BblaenaTb cywecTBeHHble NPU3HaKK
NMOKPbITOCEMEHHbIX pacTeHMi. Onpeaenatb
YKM3HEHHble GOPMbI MOKPbITOCEMEHHbIX PAaCTEHWUA.
PacnosHaBaTb Ha puUcyHKax, Tabanuax, repbapHbix
maTtepuanax, *¥uBbix o6beKkTax npeacraBuTenem
NOKpPbITOCEMEHHbIX. OBBACHATL 3HaYeHNE
NMOKPbITOCEMEHHbIX PACTeHUI B NPUPOAE U KU3HU
yenoseka. [NpoBoanTb BMONOrMYECcKMe UccnesoBaHUA
N 06BACHATb UX pe3yabTaTbl. BbiABIATL 0COBEHHOCTH
BHELLUHEro CTPOEHMS NOKPbITOCEMEHHOTO PacTeHus,
Aenatb BbiBogbl. CobntogaTb Npasuaa paboTbl B
KabuHeTe 6uonorum

4,5,8

29. OCHOBHbIe 3Tanbl
pa3BMTMA pPacTeEHUI Ha
3emne

O6BbACHATb CYLLHOCTb MOHATUA «3BOJIIOLMAY.
OnucbiBaTb OCHOBHbIE 3Tanbl 3BONOLMM PACTEHUA.
BbIACHATb NPUYMHbBI BbIXOAA PAaCTEHWUI Ha cyLly.
O6BbACHATb NPUYMHBI TOCMOACTBA NOKPbLITOCEMEHHbIX
pacTteHun Ha 3emne

5,8

30. 3HauyeHue n oxpaHa
pacTeHumn

XapaKTepn3oBaTb PO/ib PACTEHWUI B MPUPOAE U KU3HU
yenosekKa. NpMBOAUTL AOKA3aTENbCTBA
(aprymeHTaymio) Heo6xo0AMMOCTN OXPaHbl PACTEHUIA.
Habnoaatb npupogHble ABneHnaA, GUKCMpPOBaTb
pe3ynbTaTbl HabAOAEHWIA, AeNaTb BbIBOAbI.
OnpepenaTb cocTosHMe pacTeHui BecHol. Cobntoaatb
npaBu/ia NOBeAEHMA B NpUpoae

2,45




1.06wee 3HAaKOMCTBO C
pPacTUTENbHbIM
OpraHM3mom

XapaKTepun3oBaTb NOKPbITOCEMEHHbIE PACTEHMUS.
BblaenaTb cywecTBeHHble NPU3HAKK
NOKPbITOCEMEHHbIX pacTeHnit. O6bACHATL passinyme
BEreTaTMBHbIX U FeHepaTMBHbIX opraHoB. OnpeaenaTb
*KU3HEHHble GOPMbI MOKPbITOCEMEHHbIX PAaCTEHWIA.
Pacno3HaBaTb Ha pUCYHKaXx, Tabanuax, repbapHbIxX
MaTepuanax, *1Bblx 06beKTax npeactaButTenei
NOKPbITOCEMEHHbIX

4,5,8




2. Cemsn

OnucbIBaTb CTPOEHNE CEMEHU. XapaKTepM3oBaTb
3Ha4YeHWe KaXKaon Yactu cemeHn. CpaBHMBATb
CTPOEHNE CEMEHWN OAHOA0/bHOTO PACTEHUA N CEMEHMU
ABYZO/IbHOTO PACcTeHMA, HAXOAUTb YePTbl CXOACTBA U
pas3nnyuns, genatb BbiBOAbl HA OCHOBE CPABHEHMA.
O6bACHATb 3HAYEHWE CEMSAH B NPUPOAE U XKU3HU
yenosekKa. MpoBoANTL BUONOTNYECKME NCCAef0BaHNA
N 06BACHATb UX pe3ynbTaTbl, AeNaTb BbIBOAbI.
Cobntopatb npasuna paboTtbl B KabuHeTe buonormm m
npasuna obpawieHna c nabopaTtopHbiM
obopynoBaHuem

4,5,8




3.KopeHb. KopHeBble Pa3nnuaTtb 1 onpeaenatb BUAbl KOPHEN U TUMbI 4,5.6.8
cucTeMbl KOPHEeBbIX cUCTeM. XapaKTepm3oBaTb 3HAYEHNe
KopHeBbIX cuctem. O6bACHATL B3aMMOCBA3b CTPOEHMUA
N PYHKLNIM KOPHEBbLIX CUCTEM. XapaKTepmn3oBaTb
3HaYeHMe BUAOU3IMEHEHNA KOPHeW. Pacno3HaBaTb Ha
pUCyHKax, Tabanuax, repbapHbIX MaTepuanax, *Kmsblx
06beKTax BUAOM3IMeHEHUA KopHei. MposBoauTtb
6uonornyeckune nccnefoBaHUA U 06bACHATL UX
pe3ynbTaTbl, AenaTtb BbiBoAbl. CobntoaaTh Nnpasuaa
paboTbl B KabnHeTe Bnonormm n Nnpasuna obpalleHma c
nabopatopHbiM 060pyaoBaHUEM

4.KneToyHoe cTpoeHue PasnnyaTb 1 onpeaenaTb Ha PUCYHKaXx, Tabanuax, 5.8
KOpHA MUWKpoNpenapaTax 30Hbl KOpHA. O6BACHATb
B3aMMOCBA3b CTPOEHUA KNETOK PAa3IMYHbIX 30H KOPHA C
BbINOSIHAEMbIMU UMM GYHKUMAMM.

MpoBoauTb BUoNOrMYecKMe NCCNef0BAHUA U
06DBACHATL UX pPe3ybTaTbl, AeNaTb BbIBOAbI.
CpaBHMBaTb YBUAEHHOE NOA MUKPOCKOMOM C
npueeaéHHbIM B y4ebHUKe M306parkeHnem.
Cobntogatb npaBuna paboTbl C MMKPOCKOMOM.
Cobntopatb npasuna paboTtbl B KabMHeTe 6GMonorum




5. Nob6er. Moykn

Ha3biBaTb YacT nobera. AprymeHTMpPOBaTb BbIBOA,:
nober — CNOXKHbIM BeretaTMBHbIM opraH. Pasnmnyatb u
onpeaensATb Ha PUCYHKax, Tabauuax, HaTypanbHbIX
o6beKTax BuAabl novek. O6bACHATL Ha3HayYeHue
BEreTaTMBHbIX U FEHEPATMBHbIX MOYEK.
XapaKTepur3oBaTb NOYKY KaK 3a4aTo4HbIM nober.
MpoBoauTb BUoNorMyeckne nccnesoBaHmA n
06BACHATbL UX pPe3yNbTaTbl, AeNaTb BbIBOAbI.
CpaBHMBATb YBUAEHHOE C NPUBEAEHHBIM B yYebHMKe
nsobparkeHnem. CobnogaTb npasmna paboTbl B
KabuHeTe buonornm

4,8

6. MHoroobpasue noberos

OnpeaenaTb 0CO6EHHOCTU BUAOU3IMEHEHHbIX NO6eros.

Pasnunyatb 1 onpeaenaTb Ha PUCyHKax, Tabanuax,
repbapHOM maTepuane n HaTypanbHbIX 0ObEKTax
BMAOU3MEHEHHbIe nobern. O6bACHATL B3aMMOCBA3b
CTPOEHUA BUAOU3IMEHEHHbIX NO6eros ¢
BbINO/HAEMbIMU UMW GYHKLUAMM.

MpoBoauTb BUoNorMyeckne nccnegoBaHma n
06BACHATbL X pe3yNbTaTbl, AeNaTb BbIBOAbI.
CpaBHMBaTb YBMAEHHOE C NpUBEAEHHbIM B y4ebHUKe
nsobparkeHnem. Cobnoaatb npasuia paboTbi B
KabuHeTe bmMonormm

5.8




7. CTpoeHue ctebnn

OnucbIiBaThb BHeELLHee CTpoeHue cTebns.
XapakTepun3oBaTb 3HaUYeHMe cTebnsa Ansa pacTeHus.
HasbiBaTb BHYTPEeHHME YacTu cTebnda, onpeaensitb
BbINOJIHAEMYIO MU QYHKLMIO.

MpoBoauTb BUONOTrMYECKNE UCCNEA0BAHUA U
06BACHATL UX Pe3yNbTaThl, AeNaTb BbIBOAbI.
CpaBHMBaTb YBUAEHHOE C NPUBEAEHHBIM B y4ebHMKe
n3obparkeHnem

5.8

8. Jluct. BHelHee
CTpoeHue

OnucbiBaTb BHELHee CTpoeHMe nucTa. Pasaunyatb
JIUCTbA NPOCTbIE U CNOMKHbIE, YePELLKOBbIE, CUAAYNE,
BnaranuwHble. Onpenenatb TUMbl XKUIKOBAHMUA U
JIUCTOPACMONOXKEHMSA.

MpoBoaunTb BMoNOrMYeckne nccnegoBaHusa u
06BACHATL UX Pe3yNbTaThl, AeNaTb BbIBOAbI.
CpaBHMBaTb YBUAEHHOE C NPUBEAEHHBIM B yYebHUKe
n3obparkeHnem

4.5.8

9.KneTouHoe cTpoeHune
McTa

XapaKTepn3oBaTb BHYTPEHHEE CTPOEHME INCTA.
YcTaHaBAMBaTb U 06BACHATL B3aMMOCBA3b
0CODOEHHOCTEN CTPOEHUSA KNETOK C BbINOJIHAEMON MU
¢dyHKUMen. OH6bACHATb 3HAaYeHMe NCTbEB ANA
pacTteHus. Pasnnyatb 1 onpenenatb Ha PUCYHKAX,
Tabnnuax u HaTypanbHbIX 06BbEKTaX BUAOU3IMEHEHMUA
nuctbeB. MpoBoauTb bUonormyeckme nccneaoBaHna n
06BACHATbL UX pPe3yNbTaTbl, AeNaTb BbIBOADI.

5.8




10. LUpeTOK

Pacno3HaBaTb Ha PUCYHKaXx, Tabanuax U HaTypasibHbIX
0b6beKTax YacTu uBeTKa. HasbiBaTb YacTu LBETKa U
BbINOAHAEMble UMK GyHKUMKU. OnpenensaTb
OBYAOMHbIE M OAHOAOMHbIE pacTeHuA. MpoBoanTb
6uoornyeckme uccieoBaHUA U 06BACHATL UX
pe3ynbTaTbl, AeNaTb BbiBOAbl. CpaBHMBATb YBUAEHHOE
C NpMBeAEHHbIM B yYebHMKe n3obpakeHnem.
Cobntopatb npasuna paboTbl B KabnHete 6Monorum

4.5.8

11. CoupeTtmna

XapaKTepun3oBaTb 3HauYeHue couseTnin. OnncbiBaThb
OCHOBHbIe TUNbI couBETUIN. Pa3nnyatb Ha pUCyHKaXx,
TabAMLax M HaTypanbHbIX 06BEKTaX TUMbI COLBETUI.
MpoBoauTb BUoNornyeckme nccnesoBaHUAa u
06BACHATbL UX pe3yNbTaTbl, AeNaTb BbIBOAbI.
CpaBHMBATb YBUAEHHOE C NPUBEAEHHBIM B yYebHMKe
nsobparkeHnem. Cobnoaatb npasmaa paboTbl B
KabuHeTe 6muonormm

4.5.8




12. Mnoapl

Ob6DBACHATL PONb N0A0B B XKMU3HW pacTeHUA.
Onpegenatb TMNbl Nnogos. MNposBoanTb
Knaccudumkaumto nnogos. NposoanTe Guonormyeckmne
nccnefoBaHUA U 06BACHATL UX pe3ynbTaThbl, AeNaTb
BbIBOAbl. CpaBHMBATL YBUAEHHOE C NPMBEAEHHbBIM B
y4yebHuKe n3obpaxkeHnem. CobnatogaTtb npaBmna
paboTbl B KabuHeTe buonornu

4.5.8

13. PacnpocTtpaHeHue
naoaos

O6DBACHATL BUONIOTMYECKUNIA CMbICA PacnpoOCTpaHeHNs
na1oAo0B U ceMaH. OnucbiBaTb cNocobbl
pacnpocTpaHeHuA. YcTaHaBNMBaTb B3aMMOCBA3b
CTPOEHUA N10A0B U cnocoba Ux pacnpocTpaHeHmA

5.8

14. MunHepanbHoe
(noyBeHHOE) NUTaHMe

Ob6BACHATL CYLLHOCTb MOHATUA «NUTaHWE». Bbiaenato
CYLLLECTBEHHbIE NPU3HAKN MUHEPANIbHOTO NUTaHMA
pacTeHuit. O6bACHATL PO/Ib MUHEPAIbHOTO NMUTAHNA B
YKU3HU pacTeHus. YcTaHaBAMBaTb B3aMMOCBA3b
NOYBEHHOrO NUTaHMA M YCIOBUIA BHELLHEN cpeapbl.
O60CcHOBbIBaTb PO/Ib MMHEPAbHbIX BELLLECTB B
npoueccax *KusHeaeaTeNbHOCTU pacTeHun

5.8

15. BosaywHoe
nuTaHue
(doTocmHTE3)

OB6BACHATL CYLLHOCTb NOHATUA «HOTOCUHTESY.
XapaKTepn3oBaTb YCI0BUA NPOTEKAHNA GOTOCUHTE3A.
O60CHOBbIBaTb KOCMUYECKYIO POJIb 3€/1EHbIX PACTEHUM

5.8




16. ObixaHue

O6BbACHATb CYLLHOCTb MOHATUA «AbIXaHMEe».
XapaKTepur3oBaTb NPOLECC AbIXaHUSA PACTEHUA.
YcTaHaBAMBATb B3aMMOCBA3b AbIXaHUA PAaCTEHWUI U
doTocuHTesa. NpoBoanTb GUoNormyeckme
nccnefoBaHUA U 0OBACHATL UX pe3ynbTaThl, AeNaTb
BbIBOAbI

4.5.8

17. TpaHcnopT BeLecTs.

UcnapeHune Boapl

Ob6DBACHATL PO/b TPAHCMOPTA BELLECTB B PaCTUTENIbHOM
opraHusame. O6bACHATL 0COBEHHOCTU NepeaBUKeHUA
BOAbl, MMHEPasbHbIX N OPraHUYECKUX BELLECTB B
pacTeHuAX. XapaKTepu3oBaTb MeXaHU3Mbl,
obecneynBatolLme nepemelleHme BelLects. HasbiBaTb
4acTu NPOBOAALLEN CUCTEMbI PACTEHUS.

MpoBoanTb BUoNOrMYeCcKMe UCCNes0BaHNA U
06BACHATL UX Pe3ynbTaTbl, 4eNaTb BbIBOAbI.
Cobntogatb NnpaBuaa paboTbl B KabuHeTe 6Guonornm

5.8

18. Pasgpa*kumoctb n
OBUXeHue

OnucbIBaTb peaKkLMm PacTEHUM HA USMEHEHUA B
OKpYy»KatoLwen cpese. XapakTepm3oBaTb PO/ib POCTOBbIX
BELLECTB B PEryNALNN KU3HELEATEIbHOCTU PACTEHUMN.
MpuBoaUTb NPUMeEpPbI BUOPUTMOB Y PACTEHUN

5.8

19. BbiaeneHue. ObmeH
BELLECTB M 3Heprum

Ob6DBACHATL CYLLHOCTb NOHATUIN «BbIAENEHNE» U
«0bmeH BellecT». O6BbACHATL PO/b BblAENEHUS B
npouecce obmeHa seulecTs. [MpnUBOAUTL NPUMEPDI
BblAENNTE/IbHbIX MEXAHU3MOB Y pacTeHui. MpnsoanTb
[0Ka3aTe/IbCTBA TOro, YTO 0OMeH BelLecTs —
BarKkHelllee CBOMCTBO KUBOTO

5.8




20. PaamHoOXeHue. XapaKTepunsoBaTb POab PA3MHOMKEHUA B *KU3HU }KUBbIX 5.8
becnonoe opraHuamoB. O6bACHATbL 0cobeHHOCTU Becnosioro u
Pa3sMHOXeHMe NosI0BOro cnoco60B pasmHoXKeHuA. Onpeaenatb
NpenmyLLecTBa NOJOBOr0 PAa3MHOXKEHUA Nepes,
6ecnonbim. OnpeaenAaTb 0CO6EHHOCTU BEreTaTMBHOIO
pasmMHoXeHus. NpuMeHsTb 3HaHMA 0 cnocobax
BEreTaTMBHOIO PA3MHOXEHMA Ha NpPaKTUKe.
MpoBoauTb BUonormyeckne nccnegoBaHmA n
06BACHATbL UX pPe3yNbTaTbl, AeNaTb BbIBOADI.
Cobntopatb npasuna paboTbl B KabMHeTe 6Monorum
21. Monosoe Ob6BACHATL BUO/TIOTMYECKYIO CYLLLHOCTb LIBETEHMA, 4.5.8
pPa3sMHOXeHMe OMbIIEHNA W ONIOA0TBOPEHUA. XapaKTepu3oBaTb
NOKPbITOCEMEHHbIX 0cobeHHOCTU NpoLecca oNN0A0TBOPEHUA Y LLIBETKOBbIX
(uBETKOBbIX) pacTeHMn. XapaKTepmn3osBaTb CyLLHOCTb ABOMNHOIO
pacTeHumn onaoao0TBOpPEHUA
22. PocT 1 passuTtune Onpeaenatb 0cCO6EHHOCTM POCTa U Pa3BUTUA 4.8.5

pacTeHumn

paCTEHMVI. XapaKtepusoBaTb 3Tanbl UHANBUAYANBHOTO
Pa3BUTUNA paCTeHUA. CpaBHVIBaTb HaA3eMHble U
noAasemMHble TUMnbl NPOPacTaHNA ceMAH




23. Knaccbl uBeTKOBbIX
pacTeHumn

Bblaenatb Npu3Hakun ABYA0NbHbIX U O4HOA0NbHbIX
pacTeHuWin. Pacno3HaBaTb Ha PUCYHKaX, Tabanuax u
HaTypanbHbIX 06beKTax NpeacTaBuUTeNel K1AacCoB U
CEMENCTB NOKPbITOCEMEHHbIX PaCcTEeHWUI, ONacHble AnA
yenoseka pacreHus. CpaBHMBATb NpeacTaBUTENEN
pasHbIX rpynn pacTeHun, onpeaenaTb YepTbl CXOACTBA
W pasnuums, genatb BbIBOAbl HA OCHOBE CPaBHEHUSA

4.5.8

24. Knacc BblaenATb OCHOBHbIE MPU3HAKKM KNacca ABYA0NbHbIX 4.8
[ByaonbHble. pacTteHnn. ONnUCbIBATb XapaKTepPHbIE YePTbl CEMENCTB
CemeinctBa KpecTtougeTHble, Po3ouBeTHble. Pacno3HaBaTtb Ha
KpectouBeTHble, PUCYHKaX, Tabnnuax n HaTypanbHbIX 06beKTax
Po3ouBeTHble npeacrasuTenei asTux cemencts. MNprMesoanTb NpUMepbI
Ce/IbCKOX03ANCTBEHHbIX M OXPAHAEMbIX PAaCTEHUN.
OnucbIBaTb OT/IMYUTE/IbHbIE NMPU3HAKN CEMENCTB.
OcBouTb Npuémbl paboTbl Cc onpegennTenamm.
CpaBHuMBaTb NpeacTaBUTENEN Pa3HbIX TPy pacTeHUN,
onpeaenAaTb YepTbl CXOACTBA M Pa3nnNyma, Aenatb
BbIBOAbl HAa OCHOBE cpaBHeHUA. Cobntogate npasuna
paboTbl B KabuHeTe buonornu
25. Knacc iBygonbHble. Bblgenatb OCHOBHble NPU3HAKWM KNacca ABYAONbHbIX 4.5.8

CemelictBa Bobosble,
[MacnéHosble,

pacTteHnn. ONMUCbIBATb XapaKTEPHbIe YEPTbl CEMENCTB
Bobosble, MNacnéHosblie, CNOXKHOLBETHbIE.




CnoHouBeTHble

Pacno3HaBaTb Ha PUCYHKaXx, Tabanuax U HaTypasibHbIX
obbeKTax npeacTtaBuTenen sTMX cememncrts. NpusoanTb
NPUMepPbI CENbCKOXO3ANCTBEHHbIX M OXPaHAEMbIX
pacTeHnin. ONUCbIBaTb OTIMYUTENbHbIE MPU3HAKK
cemeincte. OcBOUTb NPUEMBI PaboTbl C
onpeaenutensamu. CpaBHMBaTb NpeacTaBuTenei
pasHbIX rPynn pacTeHWn, onpeaenaTb YepTbl CXOACTBA
W pPasinuus, Aenatb BbIBOAbI HA OCHOBE CPaBHEHMA.
Cobntopatb npasuna paboTtbl B KabuHeTe bronorun

26. Knacc
OpgHoponbHble.
CemeitctBa 3naku,
NuneiHble

BbigenAaTb OCHOBHbIE MPU3HAKKU Knacca
OAHOAO/bHbIX pacTeHuit. OnucbiBaTb
XapaKTepHble YepTbl CEMENCTB 3/1aKK,
JNlnneiiHbie. Pacno3HaBaTb Ha PUCYHKaX,
TabAnuax n HaTypanbHbIX 06bEKTax
npeacrasuTenemn aTux cemencrs. Mpnsoautb
npUMepbl CENbCKOXO3ANCTBEHHbIX U
OXPAHAEMbIX PACTEHUMA.

OnucbiBaTb OT/IMYUTE/IbHbBIE NPU3HAKM
cemelicte. OcBOUTb NpUEmbI paboTbl ¢
onpeaenutenamn. CpasHMBaTb
npeacTaBuUTeNei pasHbIX FPYNn pacTeHUN,
onpeaenATb YepTbl CXOACTBA M PA3INYKA,
AenaTb BbIBOAbI HA OCHOBE CPaBHEHMWA.
Cobntopatb npasuna paboTbl B KabnHeTe
6uonorum

4.5.8




27. PactutenbHble Ob6DBACHATbL CYLLHOCTb MOHATUA «PACTUTENIbHOE 4.5.8
coobuectsa coobuectBo». Pasnnyatb PUTOLEHO3bI ECTECTBEHHbIE U
NCKycCTBEHHble. OLeHnBaTb 6MONOrMYEcKyo posb
APYCHOCTU. O6BACHATDL NPUYMHBI CMEHbI PUTOLLEHO30B
28. OxpaHa pacTuTenbHOro AHann3npoBaTb AeATeNbHOCTb YesI0BEKa B Npupoae 1 4.5.8
Mmupa oLeHUBaTb eé nocneacTemA
29. PacTeHuA B UCKyccTBe XapaKTepun3oBaTb PO/ib PACTEHUIN B XKM3HWU YENOBEKa. 5.8
AHaNN31POBaTb 3CTETUYECKYIO PONb pacTeHUn. MpusoanTb
npuMepbl UCNONb30BAHUA YENOBEKOM PACTEHNN B
*Knsonumcu
30. PacteHusa B mudax, XapaKTepun3oBaTb PO/ib PACTEHUIN B XKMU3HWU YEe0BEKa. 5.8.3
nos3suu, 1ntepaType u AHaNN3NPOBaTb ICTETUYECKYIO PONb pacTeHU. MpusoanTb
My3blKe npuMmepbl UCNONb30BAHUA YE/IOBEKOM PACTEHUI B NO33UN,
nutepatype n mysbike. NpuBogUTL NPUMEpPbI PaCTEHNI-
CMMBONOB
7 Knacc
BeegeHue 3 OnpeaenatoT U aHaN3NPYIOT NOHATUA «BUoorna, 4.5.8

«opraHusm», «brnocdepa», «akonorua». Onpeaenarot
3HaYeHne BUONOrMYECcKNX 3HaHUI B COBPEMEHHOM
M3HWU. OUEHUBALOT PO/ib HUONOrMYECKON HAayKKM B
KU3HU 0bLwecTBa. AHANU3UPYIOT NOTUYECKYIO Lenb
cobbiTuii, genatowmx 6opbbY 3a cyulecTsoBaHUE
HenzbexHoW. CTPOAT CXxeMbl AENCTBUA €CTECTBEHHOTO

«YPOBHU OPraHM3aLMmn», KKNETKa», KTKaHb», KOpraH»,




oTbopa B MOCTOAHHbIX N U3MEHAIOLLMXCA YCNOBUAX
cyuwiectsoBaHMA. OnNpeaensoT NOHATUA «LAPCTBay,
«BaKTEPUMY, KTPUDBI», KPACTEHUA» N KIKUBOTHbIEY.
CoCTaBNAOT KPATKMIN KOHCNEKT yYpoKa. foToBATCA K
YCTHOMY BbICTYM/IEHMIO.

LapcTteo MNpokapmnoTsl

BblaensaoT OCHOBHble Npu3Haku baktepuid. JatoT
06LLYI0 XapaKTePUCTUKKM NpoKapuoT. OnpegensaioT
3HayeHuMe BHYTPUKAETOUYHbIX CTPYKTYpP, CONOCTaBAAS
€€ CO CTPYKTYPHbIMU OCOBEHHOCTAMM OpPraHn3aumm
H6aKkTepuin. XapaKTepusyoT MOHATUSA KCUMOBMO3»,
«KNybeHbKOBbIE», NN Ka30TOUKCUpYLoWwMe
H6aKkTepun», «6aKTEePUN-AECTPYKTOPDLIY,
«bonesHeTBOPHbIE BaKTepUM», KUHOEKLMOHHbIE
3aboneBaHuaA», «<anuaeMun». [LatoT OLEHKY POIU
H6aKTepuin B NpMpoae M KU3HU YenoseKa. CocTaBnatoT
NNaH-KOHCNeKT TeMbl « MHOroobpasue 1 ponb
MWKPOOPTraHM3MOB». BbINONHAIOT 3apUCOBKY
pasnyHbIX Gopm BaKkTepmnanbHbIX KNETOK. [oToBAT
ycTHOe coobuieHune no Teme «0O6Lan XxapaKTepUCTUKa
NPOKapnoT»

4.5.8

Llapcteo Mpubbi
Obuwaa  xapakTepucTUKa
rombos

Otnen
JIMWANHUKHK

XapaKTepusyoT COBPEMEHHbIe NPeaCcTaBAeHNA O
NpoucxoXxaeHun rpnbos. BolaensatoT OCHOBHbIE
MPU3HaAKM CTPOEHUA U XKU3HEeLEeATENbHOCTU rPUboB.
Pacno3HatoT Ha »KMBbIX 06bEKTAX U Tabamuax
cbef06Hble U A40BUTbIE TPMbbI. OCBAMBAOT NPUEMDBI
OKa3aHUA NepBoI MOMOLLM NPU OTPABIEHUM
A00BUTbIMU rpnbamu. [latoT onpeaeneHme NoHATUS
«rpubbl-NapasnTbl» (FON0BHSA, CNOPbIHLA U A4P.).
FOTOBAT MMKpPONPenapaTbl U U3y4atoT NOZ,
MWKPOCKONOM CTPOEHWE MYKOpPa U APOKKEBbIX
rpmubos. MpoBoAAT conocTaBNeHNe YBUAEHHOIO NOA,
MWKPOCKONOM C NpuBeAEHHBIMUN B y4ebHUKe
n3o0bpakeHnAMN.)

XapakTepusyoT popmy B3auMoLencTBus

4.5.8




OpraHM3moB — cumbnos.

Llapcreo PacrteHus

18

Tema 3.1. Obuwas
XapPaKTepPUCTUKA pacTeHum

XapaKTepunsyoT OCHOBHbIE YepTbl OpraHn3aLmm
pacTUTeNbHOro opraHusma. Monyyator
npeacTaBneHne 0 BO3HUKHOBEHUWN OAHOK/IETOUYHbIX U1
MHOTOKNETOUYHbIX BOAOPOCAEN, 0COBEHHOCTAX
U3HeaeATeNbHOCTM pacTeHuid. OnpegenaioT
MOHATUA «POTOCUHTESY, KMUTMEHTbI», KCUCTEMATUKA
PaCTEHMIN», KHU3LWMEN U «BbICLUME pacTeHua». [atoT
XapaKTEPUCTMKY OCHOBHbIX 3TanoB Pa3BUTKSA
pacTeHnin. ObCy»KaatoT AeMOHCTPaLUN
npeAycCMOTPeHHble NporpaMmmoli (paboTta B Manbix
rpynnax). COCTaBAAIOT KPaTKMUIA KOHCMEKT TEKCTa
YPOKa. F0TOBATCA K YCTHOMY BbICTYMNEHUIO

4.5.8

Tema 3.2.
pacTeHun

Huswwe

[atoT 06Lyto XapaKTePUCTUKY BOLOPOCNEN, UX
OTAENbHbIX NpeAcTaBuTenen. BbiABNAKOT CXOACTBO U
OT/INYMA B CTPOEHUM PA3/IUYHbIX FPYNn BOAOPOCNEN
Ha repbapHom maTepuane n Tabanuax. ObbsacHAOT
POJib BOAOPOC/IEN B MPUPOAE U }KU3HU YeNOBEKaA.

5.8

Tema 3.3. Bbicwimne

cnoposble pacTteHnA

[JEeMOHCTPMPYIOT 3HAHWUA O NPOUCXOXKAEHMN BbICLUNX
pacTeHui. [latoT 06LLYI0 XapaKTePUCTUKY MXOB.
PacnosHatoT Ha repbapHbix obpasuax 1 Tabanuax
Pa3NINYHbIX NPeACTaBUTENE MOXOBULHbIX.
XapaKTepum3yoT pacnpocTpaHeHne 1 3KO0rMyecKoe
3Ha4YeHMe MXOB..

5.8

Tema 3.4.Bbicumne
CEMEHHble pacTeHuA.

OTthen ronocemeHHble.

Mony4yatoT NpeacTaBAEHME O COBPEMEHHbIX B3rna4ax
YY€HbIX Ha BO3SHUKHOBEHMWE CEMEHHbIX PAaCTEHUMNA.
[atoT 06LLYH0 XapaKTePUCTUKY r0N10CEMEHHbIX
pacTeHuI, oTMeYan NPOrpPeccuMBHbIE YepTbl,
COMpPOBOXAABLINE UX NosiBNeHMe. (paboTa B ManbIx
rpynnax). CoCTaBNAOT KPaTKMIA KOHCMEKT YPOKa.

4.6.8




Tema 3.5. Bbicwine

CEMEHHble pacTeHuA.
Otpnen

NOKPbITOCEMEHHDbIE.

MonyyatloT npeacTaBAeHNE O COBPEMEHHbBIX HayYHbIX
B3rN1A43axX Ha BO3HMKHOBEHMWE NOKPbITOCEMEHHbIX
pacTeHui. [latoT 06y XapaKTePUCTUKY
NMOKPbITOCEMEHHbIX PacTeHUI, oTMeYas
NPOrpeccmMBHbIe YePTbl, CONPOBOXKAABLUNE UX
noasneHune. ONMcbIBalOT NpeacTaBuTenei
MOKPbITOCEMEHHbIX PACTEHWNI, UCNONb3YA KUBblE
06beKTbl, Tabaunubl U repbapHbie 0bpasLbl.
CocTaBnatoT Tabamuy «

4.6.8

Lapcreo }XMBOTHbIE

39

Tema 4.1.
XapaKTepucT1Ka
}KMBOTHbIX

Obuwan

XapaKTepusyloT KMBOTHbIN OPraHU3M Kak Le/IoCTHYIO
cuctemy. PacnosHatoT ypoBHM OpraHn3aumm Xuseoro u
XapaKTepM3yloT  Kaxkablt M3 Hux. Ob6bAcHAT
ocobeHHOCTH KU3HEOeATeIbHOCTH YKMBOTHbIX,
OT/IMYaloLLME UX OT NpeacTaBuUTenen Apyrux LapcTs
UBOW Npupoabl. AHaNN3MPYIOT POAOC/IOBHOE APEBO
KMBOTHOTO LLAPCTBa, OTMeYas NpeaKoBble rpPymnnbl
YKUBOTHbIX n nx NOTOMKOB. PacnosHatot
CUCTEMATUYECKME KAaTeropum KMBOTHbIX M Ha3blBAKOT
npeAcTaBuUTeNeN KPYMHbIX TAKCOHOB. XapaKTepusytoT
CTPYKTYpPY BMOLEHO30B M OTMEYAIOT PO/b PA3/UYHBIX
YKMBOTHbIX B HUX.

5.8

Tema 4.2. Moauapcteo
OAaHOKNEeTO4YHbIe

[aoT  obuwylo  XapaKTePUCTUKY  OLHOK/IETOYHbIX
KMBOTHbIX, OTMeEYan CTPYKTypbl, obecneuymBarowme
BbiNONHEHME  YHKUMIA  LEeNOCTHOrO  OpraHM3ma.
AHanu3MpyloT ponb NpeacTaBUTeNnei pasHbiX BUAOB
OLHOKNETOYHbIX OPraHM3MOB B OMOLLEHO3aX, KU3HWU
YyenoBeKa W €ro XO3AWCTBEHHON AeATeNbHOCTM.
yenoseKa. [aloT xapakTepuctuky tuna CnopoBUKW.
Pacno3HatT 1 ONUCLIBAIOT CMOPOBMKOB, BbI3bIBAOLLMX
3ab60N1€BaHNA Y YesNioBeKa. 3apMCOBLIBAIOT  LMKA
Pa3BUTUA MANAPUAHOTO NNAsMoamMAa U OOBACHAIT
npuYMHbl 3abonesaHua manapuein. OTmMevatoT mepbl

5.8




NpPodUNAKTUKM Manapum u apyrux 3abonesaHuin,
BbI3bIBAEMbIX CMIOPOBUKAMM.

Tema 4.3. MNoauapcteo
MHOroKneTo4YHble

XapaktepusytoT MHOTOK/IETOYHbIE OpraHu3mbl,
aHaNM3Mpys TUNbl CUMMETPUN HKUBOTHbIX. OB BACHAIOT
3HAYEeHWEe CUMMETPUN [NA  KU3HeLeATeNbHOCTU
OpraHM3MOB. Ob6bAcHAT 3HayeHue
anddepeHUNpPoBKU K/IeTOK MHOTOKNETOYHbIX
OpraHM3MoOB W MNOABNEHME MepBbIX TKaHel. KpaTko
onucbiBatoT npeacrasutenemn TMNa Fy6KM,
noo4YépKMBas WX 3HavyeHMe B OuoueHo3ax M ana
yenoBeka. CoOCTaBAAOT KPaTKMIM KOHCMEKT YpPOKa.
loTOBATCA K YCTHOMY BbICTYM/IEHUIO

4.5.8

Tema 4.4. Twn
KuweyHononocTHble

XapakTepusyloT  OCOBEHHOCTM  OpraHusauunm Mu
XusHeaeaTeNbHOCTU KuweyHononocTHbIX. Mpusoaat
npumepbl npeacrasutenei KnaccoB
KMLWEYHOMONOCTHbIX W CPaBHMBAKOT  4YepTbl WX
opraHusaumm. ObbAcHAT 3HauyeHue
anddepeHUMPOBKU  KNETOK KULIEYHOMONOCTHbIX U
OLEHMBAIOT GYHKLUN KAXKAOro KNETOUYHOro Tuna.

5.8

Tema 4.5. Tun [lnockune
yepsu

[atoT obuyto XxapakTepucTMKy Tvna lNaockue yepsu.
AHanM3MpyloT CcUCTEMATMKY Tuna. XapaKTepusyoT
npeacraBuTenei Knacca PecHMYHble Yepsu, NpuBOAAT
npumepbl NpeacTaBUTeNe U OTMEYaloT MX Po/b B

b6uoueHo3ax. XapaKrepusyoT npeacrasutenen
JIEHTOYHbIX yepBseWn. PacnosHatoT yepThbl
npucnocobaeHHOCTM K Mapasutuamy B UX
opraHusaumu. MpuobpeTtatoT npeacTaBneHunA

napasutMame Kak o ¢opme B3aUMOOTHOLUIEHUN
OPraHM3MOB M O KM3HEHHOM LUMKAE MapasuTos.
3apucoBbiBaloT B paboume TeTpagu KU3HEHHbIe
LUMKNbl NEHTOYHbIX YepBei — MapasmuToB YeN0BEKa U
YKMBOTHbIX, BblAENAA CTaAUN PA3BUTUA, ONaCHble AAs
3apaXeHusa  4yenoseka  (MHBa3MBHble  CTaguu).

5.8




XapakTtepusytoT npeacrasuTenem Knacca
CocanblMKK.  3apUCOBbLIBAOT  KM3HEHHbIA  LUUKA
COCa/NIbLUMKOB Ha NpUmepe NeYEHOYHOro COCanbLLMKa,
BblAENAA CTaguM Pa3BUTUSA, ONacHble A/1A 3aparkeHus
yesnoBekKa.

Tema 4.6. Tun Kpyraole
yepBu

[aloT 06LLyl0 XapaKTepuUCTUKy Tuna Kpyrablie yepsu
Ha npumepe acKapuabl YyenoBeyecKkom.
3apuCOBbLIBAOT  UMKA  PasBUTMA  ackapuabl MU
XapaKTepusyloT CTaAuM pPasBUTMA, ONacHble Ans
3aparkeHus yenoBseKa. Ob6bAacHaT Mepbl
npodunakTUKKM ackapmaosa.

5.8.6

Tema 4.7. Tun Konbyatble
yepsu

HdatoT o6y xapaktepucTuky Tuna Kosbyatble
yepsu. OTmeuvatot nporpeccmBHbIe YyepThbl
OpraHM3auMmn KONbYaTbIX YepBer, CONpPOBOXKAABLUME
MX BO3HMKHOBeHWe. [poBOAWUT  CPABHUTE/IbHbLIN
aHa/N3 OpPraHM3aumMKn MAOCKMX U KOMbYATbIX YepBew;
pe3ynbTatbl  3aHocAT B Tabauuyy. OueHusatoT
3HaYeHWe BO3HWKHOBEHWA BTOPUYHOWM  MONOCTU
Tena —  uenoma. XapakTepusylT  CUCTEMATURY
KONbYaTbIX YepBelr, PACNO3HAOT XapaKTepHble YepThbl
MHOTOLLETMHKOBbIX, MA/NIOWETUHKOBbIX YepBern W
NMUABOK.

5.6.8

Tema 4.8. Tun Monntocku

[aoT 06Wylo XapakTepuctuky Tuna MONnrcKu.
OTmMevaloT MNPOrpeccuBHble  YepTbl  OpraHU3auum
MO/I/IIOCKOB, COMPOBOXAaBLIME WX BO3HWUKHOBEHME.
MpoBOAAT CPaBHUTE/NbHbIM aHanAU3 oOpraHM3aLun
KONbYaTbIX YepBel W  MONIOCKOB; pe3ynbTaThbl
3aHOCAT B Tabnuuy. XapaKTepusylT CUCTEMATUKY
MOJIZIIOCKOB,  PAacno3HaloT  XapaKTepHble  YepTbl
OPIOXOHOTMX,  OBYCTBOPYATbIX U FONOBOHOMMX
MONNOCKOB. OB6BACHAIT 3HAaYeHWe MOJIIOCKOB B
6UoLEeHO3ax M 3HaYeHMe AN1A YenoBeKa. BbinosHAwT
npakTuyeckylo  paboTy  «BHewHee  CTpoeHue
MOJI/TIOCKOBY. Ob6cyKaatoT OEMOHCTpauuu,

4.5.8




npeaycMoTpeHHble nporpammont (pabota B Manbix
rpynnax). COCTaBNAIOT KPaTKUIA KOHCMEKT YPOKa

Tema 4.9. Twn
YneHuctoHorme

[atoT obuyto XapaKTepPUCTUKY TMNa Y1eHUCTOHOrme.
OTmeyaloT NporpeccuMBHble  4YepTbl OpraHM3aLUu
YNEHUCTOHOIUX, conposoXaasLlume nx
BO3HMKHOBeHWe. [poBOAAT CpPaBHUTE/IbHbLIMA aHANU3
OpraHM3auMmn KoNb4YaTbiX YepBer M YNEHUCTOHOTUX;
pe3ynbTaTbl 3aHOCAT B Tabnuuy. XapaKTepusyroT
CUCTEMATUKY MOIZIIOCKOB U UX MPOUCXOXKAeHMWe. [atoT
06LLYI0 XapaKTepPUCTUKY Knacca.

5.8

Tema 4.10. Tun
NUrnokoxune

[aoT ob6uylo XapaKTepuUCTUKy Tuna Mrnokoxue.
XapaKTepusyloT OCHOBHble  TPYNMbl  UIIOKOXMUX,
NpUBOAAT NPUMEpPbI NpeacTaButTeneil. AHanMU3MpPYLOT
3HauyeHMe WINOKOXKMX B buoueHosax. ObcyKaatoT
OEeMOHCTpauuK, NpeAycMOTPEHHble  Nporpammon
(pabota B Manbix rpynnax). CocTaBnAlOT KpPaTKUA
KOHCMEKT ypOoKa

5.8

Tema 4.11. Twvn
Xopgosble. becyepenHble

[atoT 06LLY0 XapaKTepPUCTUKY XOPLOBbIX Ha Npumepe
NAHUETHUKA. [poBOAAT CpPaBHUTENbHbIM  aHaNMU3
OpraHM3auMmn KoJsib4aTbiX YEpBEN U YNEHUCTOHOTUX;
pe3ynbTaTbl 3aHocAT B  Tabauyy. OnucbiBatoT
CUCTEMATMKY XOPZAOBbIX, [AaBas OLEHKY [NaBHbIM
HanpasneHuem  passutua  rpynnbl.  O6cyKaaoT
OEMOHCTpauMKn, NpeayCMOTPEHHble  MPOrpammon
(pabota B Mmanbix rpynnax). COCTaBAAT KPATKUM
KOHCNEKT ypoKa

Tema 4.12.
lNo3BOHO4YHbIE
(YepenHble).
Pbibbi

MoaTtnn

Hagknacc

[atoT 06LLyto XapaKTepucTuKy noatnna Mo3BoHOYHble
Ha npumepe npeacTaButTene Hagknacca Polb.
OTmeuvaloT NPOorpeccuMBHblE YePTbl OpraHU3auun pbib,
COMPOBOXAABWME WX BO3HMKHOBEHMe. [lpoBoaAT
CPaBHUTE/IbHbIM aHANN3 OPraHU3aLUN NTAHLETHUKOB U
pblb; pe3ynbTaTbl 3aHOCAT B Tabauuy. XapaktepusyoTt
CUCTEMATMKY M MHoroobpasme pbl6 ”  ux
npoucxoxaeHve. Mok (pabota B Manbix rpynnax).

4.5.6.8




CocCTaBNAOT KPATKMIN KOHCNEKT YPOKa

Tema 4.13.
3eMHOBO/IHbIE

Knacc

[atoT o6LLy0 XapaKTePUCTUKY Kiacca 3eMHOBOAHbIe
Ha npumepe nAarywkn. OTMeYaloT MNPOrpeccuMBHble
yepTbl OpraHu3aumm pbi6, conpoBoXpaBWKME UX
BO3HMKHOBeHMe. [poBOAAT CpPaBHUTE/IbHbIMA aHaNWU3
opraHusauum poldb n ampubuin; pesynbtatbl 3aHOCAT B
Tabnnuy. XapaKTepusyloT CUCTEMATUKY pPbib U KX
NnpoucxoxaeHue.

4.5.6.8

Tema 4.14.
Mpecmbikatowmeca

Knacc

Oatot obuLyto XapaKTePUCTUKY Knacca
MpecmbiKatowmecs Ha npumepe awepuubl. OTmeyatoT
NPOrpeccMBHble  YepTbl OpPraHM3auMM  pPenTUAUni,
COMPOBOXAABIUME WX BO3HUKHOBeHMe. [lpoBoaAaT
CPABHUTENbHbLIN aHANW3 oOpraHM3auum amounbuin wu
penTuaniA;  pesynbTatbl  3aHoOCAT B Tabauuy.
XapaKTepum3yoT CUCTEMATUKY NPECMbIKAIOLMXCA N UX
NPOUCXOXKAEHME. OnucbiBatoT CTpOeHMe n
0COBEHHOCTN KU3HEAEeATeNbHOCTU. XapaKTepusyrT
MHoroobpasue  nNpecmblKaloWMUXCcA:  YellyinyaTble
(3meun, sAwWwepuUubl U XameneoHbl), KPOKOAUAbl U
yepenaxu, a TaKxKe npucnocobuTenbHble
0Cc0b6eHHOCTU K pa3zHoobpasHbiM cpesam 0bUTaHUS.

4.5.6.8

Tema 4.15. Knacc Mtnubl

[aoT  obuwylo XapaKTepuUCTMKy Knaacca  Mtuubl.
OTMeyaloT NporpeccuBHble 4YepTbl  OpraHM3auuu
rpynnbl, COMPOBOXAABLUME WX BO3HUKHOBEHME.
MpoBOAAT CPABHUTENbHbIM aHaAU3  OpraHM3aLuK
PeENTUAMIA M NTUL; pe3ynbTaTbl 3aHOCAT B Tabauuy;
OTMeYaloT  npucnocobneHMa nNTML, K MoJety.
XapaKkTtepusyioT CUCTEMATUKY nTmu; nx
NPOUCXOXAEHNMEe U  CBA3b C  MepBONTULAMM.
OnucbiBatoT CTpoeHune n ocobeHHOCTH
XU3HEeAeATeNIbHOCTU

5.8

Tema 4.16.
MneKkonuTatowme

Knacc

Hatot obuyto XapaKTEPUCTUKY Knacca
MneKkonuTatowme. OTMeYatoT NpPOorpeccuBHble YepTbl
OpraHM3auMmn MIEKOMUTAIOLLMX, CONMPOBOXKAABLLME UX

5.8




BO3HMKHOBeHMe. poBOAAT CpPaBHUTENbHbLIA aHanu3
opraHuM3auMm  penTUanMin U MIAEKOMUTAOLWMX;
pe3ynbTaTbl 3aHOCAT B Tabauuy. (paboTa B manbix
rpynnax). CocTaBAAlOT KpaTKMI KOHCMEKT TeKCTa
ypoka. loToBAT

Oaot  obwylo  xapaKTepucTMKy  BUPYCOB W
H6akTeprodaros, 3aNOMUHAIOT UCTOPUID UX OTKPbITUA.
Ha KOHKpeTHbIX NpMmepax NoKa3blBalOT 0CO6EHHOCTH
OpraHuM3auMm  BUPYCOB  KaK  BHYTPUKIAETOYHbIX
Napa3nTOB Ha FEHETUYECKOM YPOBHE. XapaKTepusyoT
MEXaHU3M B3aMMOLEWNCTBMA BUPYCA U  KNETKW.
MpuBOAAT  NpuMmepbl  BUPYCOB,  Bbli3bIBAOLLUX
MHPEKLMOHHble  3aboneBaHMA y 4YenoBeKa M
KUBOTHbIX. OODBACHAIT HeobxoAMMOCTb W  Mepbl
NPOdUNAKTUKN BUPYCHbIX 3a601€BAHNA. 3aNOMUHAIOT
rMnoTesbl BO3HWKHOBEHMA BUpycoB. O6cCyxaatoT
AEMOHCTpauun, npeaycCMOTPEHHble  MPOrpammon
(pabota B mMmanbix rpynnax). CocTaBAT KpaTKU
KOHCMEKT ypoKa. F0TOBAT Npe3eHTaumm

5.6.8

Ob6CyKAaloT  AEMOHCTPaumMK,  NpeasyCcMOTPEHHbIe
nporpammoii (paboTa B Manbix rpynnax)
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8 Knacc

Bupycbli
3aKknwueHune

UTtoro:
MecTto yesioBeKa B

cUcTeMe  OpraHMYeckoro
Mupa

ObbAacHAOT MecCTO yenoBekKa B cucteme
OpraHMYeckoro Mwupa. BblaenalwT cywecTBeHHble
NPWU3HAKK, [OKa3blBalOWMe pPOACTBO YE/OBEKA M
XMBOTHbIX. CpaBHMBAOT OCOBEHHOCTU CTPOEHUA
yenoBekoobpasHbix 06e3bAH U 4yenoseKka. [enatoT
BbIBOAbI.

2.3.438

MpouncxoxxaeHue
yesioBeka

O6bAcHAOT bMonorMyeckme M coumanbHble GakTopbl
aHTponocoumoreHesa. XapaKTepusylT OCHOBHbIe
aTansl 3BO/IIOLUMU yesoBeKa. OnpegenatoT
XapaKTepHble YepTbl pac YenoBekKa

5.8




KpaTkas ncropmsa
pa3BuUTUA 3HaHUM o
CTPOEHUN U DYHKUMSAX
OpraHM3ma 4YefnioBeKa

Ob6DbAacHAT PONb HAayK O 4YenoBeKe B COXPaHEHUN U
nogaepxaHmnm ero 340pO0BbA. OnucbiBatoT BKN1ag
Beaywmnx oOTe4yeCTBEHHbIX U 3aDY6e>KHbIX y‘-léHbIX B
pa3sutune 3HaHU 06 opraHn3me 4yesioseka

1.2.5

Obwuit 0630p cTpoeHUA U
PYHKUNI opraHmMsama
yenoBeka

BoiasnstoT OCHOBHblE NPU3HAKK Yyenoseka.
XapaKTepum3yoT OCHOBHbIE CTPYKTYPHbIE KOMMOHEHTbI
KNETOK, TKaHel W pacnosHalT MX Ha Tabauuax,
MUWKponpenapaTax. Ob6bAcHAT B3aMMOCBA3b
CTpoeHMa n YHKUMI TKaHeW; OpraHoB W CUCTEM
OpraHoB B OpraHM3Me 4enoBeKa. PacnosHatoT Ha
Tabnmuax opraHbl M CUCTEMbI OPraHOB Ye/I0BEKa,
06DBACHAIT UX PONIb B OPraHu3me

5.8

KoopanHauua 7]
perynauma

O6bACHAIT  pONb  PErynatopHbIX  CUCTEM B
U3HEeAeATeNIbHOCTM  OpraHM3ma.  XapaKTepusyroT
OCHOBHble GYHKLMWU Kenes BHYTPEHHEN CeKpeuuu.
Ob6bACHAIT  MexaHusm  AencTBuA rOPMOHOB.
BbloenaoT  CTPYKTYPHble  KOMMOHEHTbl  HEPBHOWM
cuctembl.  OnpepenstoT  PacnosioXKeHue  Yactei
HEPBHOM CUCTEMbI, PACMO3HAOT MX Ha Tabauuax.
PackpbiBaloT PYHKUMM FONOBHOIO MO3ra, CMUHHOrO
MO3ra, HepBOB. CpaBHMBAOT  HEPBHYIO n
FYMOPANbHYO perynaumn. PacKpblBalOT NPUYMHbI
HapyweHua ¢GYHKUMOHUPOBAHUSA HEPBHOM CUCTEMBbI.
BbIABAAIOT CyLLeCTBEHHble MPU3HAKU CTPOEHUS W
bYHKUMOHUPOBaAHMA OpraHoB 4yBCTB. PacnosHatot
OopraHbl YyBCTB Ha HarnsgHbix nocobusax. O6o6uwatoTt
mepbl NPodUNAKTUKM 3a00/1EBAHUIA OPraHOB YyBCTB

5.8

Onopa v ABUKeHne

XapaKTepusyloT po/ib ONOPHO-ABUraTeIbHOM CUCTEMbI
B JKM3HM 4YenoBeka. PacnosHaloT Ha HarnsgHbIX
nocobuax uactm ckeneta. KnaccuduumpyoT 1
XapaKTepusytoT TUNbI coeanHeHuA KOCTeW.
OnucbiBaloT 0COBEHHOCTM XMMMYECKOro cocCTaBa W
CTPOEHMs KOoCTeW. XapaKTepusywT ocobeHHOCTU
CTPOEHMsI  CKeNeTHbIX Mbiwl,. PacnosHawT Ha

5.8




Tabanuax OCHOBHble MbILLLbI yesioBeKa.
O60CHOBbLIBAOT  YC/I0BUA HOPMA/IbHOTO  Pa3BUTMA
ONOpPHO-ABMUraTeNnbHOM cuctembl. OcBaMBalOT NPUEMDBI
OKasaHuWsa nepBoi JoBpayebHOM Momolm  npu
nepenome

BHyTpeHHAA
OpraHuMsama

cpena

BblaenatoT cywecTBeHHble MNPU3HAKM BHYTPEHHEWN
cpeabl opraHmama. CpaBHUBAIOT MEX Ay CO60MN KNeTKu
KpOBW. BbIABAAIOT B3aMMOCBS3b MeXAy CTPOEHUEM
KNETOK KPOBW W BbINONHAEMbIMK UMW GYHKUMAMM.
O6bACHAIT MexaHU3M CBEPTbIBAHMA U MepenrBaHus
KpoBu. OnpenensalT  CyLWECTBEHHble  MPU3HAKK
nMmmyHuteTa. OBBACHAIOT CYLWHOCTb MPUBUBOK U KX
3HayeHue

TpaHCNopT BELLECTB

BblaenAawT cywecTBeHHble MNPU3HAKWM  TpaHCNopTa
BelecTs B opraHuM3ame. PacnosHatoT Ha Tabauuax
OopraHbl KPOBEHOCHOM U NMMATUYECKOM CUCTEM O
OMUCbIBAOT MX cTpoeHne. ONuUCbIBAOT ABUXKEHME
KpOBM NO Kpyram KpoBoobpalieHWA. HasbiBaloT u
XapaKTepusyroT aTanbl cepaeyvHoro uMKAna.
CpaBHMBAOT 0OCOBEHHOCTU ABUMKEHMA KPOBWU NO
apTepuam n sBeHam. OcBamBatoT NPUEMbI U3MEPEHMUA
nynbca, KPOBAHOTO [AaBNEHWA; OKa3aHMA NepBOW
[oBpavyebHO NOMOLLM NPU KPOBOTEYEHUSAX

5.6..8

JbixaHune

BbIABAAIOT CyW,ecTBEHHbIE MPU3HAKU AblXaTe/bHOM
CUCTEMbI, MNPOLLeCCOB  AblXaHWA U rasoobmeHa.
PacnosHaloT Ha Tabnuuax opraHbl  AplXaHusA,
OMMUCbIBAOT MX CTpoeHne U ¢yHKuuu. CpasBHMBAtOT
rasoobmeH B JNIErKMX W TKaHAX. O60CHOBbIBAlOT
HeobxoAMMOCTb COBIOAEHNS TUTUEHNYECKUX MEP WU
mep  nNpoPUNAKTUKM  NEroYHbIX  3ab0sieBaHUN.
OcBaunBalOT NPMEMbI OKasaHMA NepBon goBpavebHoOM
NMOMOLLM MPWU CNAceHMM yTonalowero U oTpaBieHUU
yrapHbIM ra3om.

5.6

10.

MNuwesapeHue

BblAenatoT  CyLLeCTBEHHble MPU3HAKM  MNPOLLeccoB

5.6




NUTaHMA W  NuULeBapeHusa. PacnosHatoT opraHbl
NULW,EBAPUTENBHON CUCTEMBI Ha Tabanuax n Mynaxax.
XapakTtepusytoT ocobeHHOCTH npoueccos
NULWEBAapeHMA B PasHbIX OTAeNax MULEeBapPUTENbHOM
cuctembl. Ha3biBatoT KOMMOHEHTbI NULLLEBAPUTENbHbIX
COKOB. OOBACHAIOT MexaHM3M BCaCblBaHWUA BELLECTB.
[okaszaTenbHo ob6DbACHAT HeobxoAuMOCTb
cobnopeHun TUTMEHNYECKUX mep Z
NPOPUNAKTUYECKMX  Mep  HapyweHua  paboTbl
NULLEBaPUTENBHOM CUCTEMDI.

11.

ObmeH BeLlecTs n
aHeprum

BblAensaloT  CylecTBeHHble  NpUM3HAaKM  obmeHa
BELECTB WM MNPEBPALLEHMA IHEPrUU. XapaKTepusytoT
ocobeHHOCTM 0bmMeHa OpraHUYecKkux BewlecTs, BOAbl
M MUHEpaNbHbIX CONEA B OPraHM3me 4YesioBeKa.
PackpblBaloT 3HayeHWe BWUTAMMHOB B OpPraHM3Me,
NMPUYNHBI TMNOBUTAMMWHO3a U TMNepPBUTaMUHO3A.

5.6

12.

BbigeneHune

Bbigenstor CYyLLECTBEHHbIE NPU3HaKK
MOY€EBbIAENNTENbHOW CUCTEMbI. Pacrno3HatoT opraHbl
MOYEBbIAENNTENIBHON  CcUCTEMbl  Ha  Tabauuax,
MynsxKax. OnucbiBatoT npouecc moyeobpaszoBaHMS.
MepeuncnstoT n 060CHOBLIBAOT MepPbl NPOPUNAKTUKN
3ab601eBaHUIN MOYEBBIAENNTENBHOM CUCTEMDI.

5.6

13.

lNoKpoBbl Tena

XapaKTepu3yloT cTpoeHne KoXu. OBBACHAT CyTb
npouecca Tepmoperynauum, posb  NPOLEeccoB
3aKanmeaHuA. OcBamBatOT NPUEMBI OKa3aHWA NepBoOi
MOMOLLM NPU NOBPEXAEHUAX KOMXKW, TEMAOBbIX W
COMHeYHbIX ypapax. O6obuwatoT M 060CHOBbLIBAKOT
rMrmeHnYeckme TpeboBaHMA MO yXo4y 3a KOXeW,
HOITAMM, BO/IOCaMU, 0OYBbIO U OZIEXKA0MN.

5.6.8

14.

PasmHoeHune u passutune

BbIfABAAIOT  CYLLECTBEHHble MPW3HAKM MNPOLLEeccoB
BOCMPOU3BEAEHUS U PA3BUTUA OpPraHM3Ma YesioBeKa.
OnucbIBalOT CTPOEHME OPraHOB MOJIOBON CUCTEMDI
yesioBeKa, pPacrnosHaloT UX Ha Tabauuax. OnucbiBatoT
OCHOBHble ~ 3Tanbl  BHYTPUYTPOOHOro  pas3BUTUA

4.5.6




Ye/10BEKa. XapaKTepmserT 3Tanbl

pa3BUTNA YenoBeEKa.

BO3pacCTHble

15.

Bbicwasn
[eATeNnbHOCTb

HepBHasn

BbigenatoT ocobeHHOCTH BbICLLEN HEepBHOM
OeATeNnbHOCTM YyenoBeKa. O6bACHAKT pedpaeKTOPHbIN
XapaKTep BbICLIEN HEPBHOM AEATENbHOCTU YEeN0BEKa.
BbioaenaloT  cywectBeHHble  NPU3HAKU  MCUXUKK
yesioBeKa. XapaKTepusylT TUMbl HEPBHOW CUCTEMbI.
O6BACHAIT 3HaYEHMeE CHA, ONUCbIBAOT ero ¢asbl

5.6.8

16.

Yenosek n ero 3g0posbe

OcBaunBatloT NPMEMbBI PaLMOHAIbHON OpraHn3aLmm
Tpyaa v otapixa. 0606wwatoT 1 060CHOBbLIBAIOT
npaBuaa U HOPMbI IMYHOM FTUFMEHDBI, TPOPUNAKTUKM
3abonesaHuit. OcBamBatoT NPUEMBI NEPBO
poBpayvyebHol nomowmn. ApryMeHTUPOBaHO
[0Ka3bIBAlOT OTPULATENIbHOE B/IMAHWE HA 340POBbE
YyenoBeEKa BPeAHbIX MPUBbIYEK

UTtoro:
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9 Knacc

BeegeHune

BbiABNAIOT B  M3y4YeHHbIX paHee OMONOrMYECKMX
AMCUMNAMHaxX obuwme YyepTbl OpraHM3aunmM pacTeHun,
YKMBOTHbIX, rPpMb0oB M MUKpoopraHnamos. O6bACHAOT
€MHCTBO BCETO XMBOTO M B3aMMO3aBUCUMOCTb BCEX
Yyacten 6uocoepbl 3emnun. OnpenensaldT YpPOBHM
OpraHM3aunn *KMBOWM NPUPOAbI.

2.3.5.8

Paspen 1.
opraHusaumsa
OpraHu3mosB

CTpyKTypHasa
KUBbIX

14

Tema 2.1 Xnumunyeckas
OpraHM3aumna KNeTKn

XapaKTepu3yoT XMMUYecKkue anemeHTbl, obpasytowme
Xusoe BELLECTBO; pas/iMyaloT  MaKpo- Z
MWKpPO3nemeHTbl.  ONWUCbIBAlOT ~ HeopraHWYyeckue
MOJIEKY/Ibl  }KMBOTO  BELLECTBA, WX XMMWUYECKue
CBOMCTBA WM OMONOrMYecKyo posb. XapaKTepusytoT
opraHuyeckue MONEKYNbI: 6uonornyeckme
nonnmepbl — 6€NKM (CTPYKTYpHAs opraHusauma u
byHKUMK), yrnesoapl (cTpoeHMe UM buonorumyeckas

3.5.8




PO/b), *KMPbl — OCHOBHOM CTPYKTYPHbIN KOMMOHEHT

KNETOYHbIX MeMbpaH M WUCTOYHWUK  3HEeprum.
XapakTepusyoT OHK KaK MOEKYNbI
HacneaCTBEHHOCTM.

Tema 2.2. ObmeH BellecTs
n npeobpasoBaHne
3HEpPrun B KNeTke

XapaKTepusyoT TPaHCNOPT BELLECTB B KNETKY U U3 Heé
(parounTosz mn nuHouuTo3s). OBBACHAKT cobbITUA,
CBA3aHHbIE C BHYTPUKNETOUYHbIM MNULLEBAPEHUEM,
nooYépKMBas €ro 3HayeHWe AONs  opraHusma.
MpuBOAAT nNpMMepbl 3HepreTMyeckoro obmeHa.
OnucbIBalOT NPOLLECChl CUHTE3a 6eNKoB U GOTOCUHTES

5.8

Tema 2.3. CrtpoeHue u
YHKUMM KNeToK

XapakTtepusytoT dopmy Z pa3smepbl
NPOKAPUOTUYECKMX KNETOK; CTPOEHWE LMTONNAA3Mbl,
opraHusaumio metabonnsma, reHeTM4ecKMn annapar
b6akTepuii. OnucbiBaOT Npouecc cnopoobpasoBaHus,
€ro 3HayeHWe [ANA BbIKMBaHMA OaKTepuih npu
YXYAWEHUN YCNOBUIN CyLLECTBOBAHMA; Pa3MHOMXEHUe
npokapnoT. OueHMBaOT MECTo U POSb NPOKAPUOT B
buoLeHo3ax.

5.6.8

Paspgen 2. PasmHOXeHue
7] MHAUBUAYANbHOE
pa3BUTHE OPraHM3MoB

XapaKkTepusyoT cywHocTb M GOpMbl Pa3MHOMKEHMUA
opraHusmos. CpaBHuBalT 6ecnonoe M nonosoe
pa3smHo)KeHue. OnucbiBaloT npouecc obpasoBaHMA
MONIOBbIX KNETOK, BbiABNAA 0bwme 4yepTbl Nepuoaos
ramoToreHesa, B TOM uucne menosa. Onpegensior
MOHATUA  «OCEMEHEHME» U  «ONA0A0TBOPEHUE.
PacKpblBaloT 6MONOrMYECcKoe 3HaYEHNE PAa3MHOMXKEHNA
O603Ha4aloT nepuoabl MHAMBUAYANbHOTO Pa3BUTUA.
XapaKTepusyoT aSMBPUOHaNbHbIM Nepuoa pasBuTua u
onucbiBatoT OCHOBHblE 3aKOHOMEPHOCTU
apobneHua — obpasoBaHue OZHOCNOMWHOTO
3apogpliwa — 61acTynbl, racTpyAALMIO U OpraHoreHes.

2.5.8




OnpegenatoT aTanbl ganbHenwen anpdepeHUMpPoBKM

TKAHel, OpraHoB W  cuUcTeM. XapaKTepwusytoT
nocTambpuoHanbHbIM ~ nNepuosg,  pasBuUTUA,  €ro
BO3MOHble  GOpMbl.  PasbACHAIOT  CYLHOCTb
HeNnpAMOro pasBUTUA; MNOJNHOTO W  HEMOJIHOMo
meTamopdosa.

Pasaen 3. 15

HacneacrBeHHOCTb 7]

U3MEHUYMBOCTb

OpraHn3mos

;:KM;‘H‘;’\%‘-G 10 XapaKTepusyoT rmubpnaoiorMyeckuii metos usydeHums | 5.8

Hacnep,osapHH:ﬂCLVémaHaKos XapaKTepa HacnegoBaHUA npusHakos. PopmynmpyroT
3aKoHbl  MeHgena. [puBogAT  UMTONOTMYECKMe
obocHoBaHMA 3akoHOB MeHaena. [emoHCTpupytoT
CNOCOBHOCTb BbINMUCbIBAaTb FEHOTUMbI OPraHU3MOB U
rameT. COCTaBAAKT CXeMbl CKpeLliMBaHMA, peLaroT
npocrenwmne reHeTuyecKme 3agaun, CTpOAT
poaocnoBHble. DopmynnpytoT 3akoH MopraHa v gatot
XapaKTePUCTUKY CLLENJEHHOro Hac/lef0BaHUA reHoB
(npm3HaKkoB). O6BACHAIOT MeXaHM3Mbl XPOMOCOMHOIO
onpeaeneHma nona. AHANU3UPYIOT TEHOTUMN  KakK
CUCTEMY B3aMMOAEWCTBYIOLMX TE€HOB OPraHM3Ma;
onpenenaoT Gopmbl B3aUMOAENCTBUA aNNENIbHbIX U
HeaNNenbHbIX reHoB

Tema 4.2. 2 XapaKTepusyloT OCHOBHble ¢GOPMbl M3MeHYMBOCTH, | 5.8

ag:ﬂ%:?{'ngg?fmcm MyTauuMi, MX 3HayeHWe ANA MPaKTUKKM CeNbCKOoro

buotexHonormn. OBOCHOBbIBAIOT
3HayeHue MYyTaLMOHHOWM "

X03AK1cTBa 7
3BO/IIOLUMOHHOE




KOMOMHATUBHOM  M3MEHYMBOCTU.  XapaKTepusyroT
pO/sb YCNOBWIM BHELWHeW cpeabl B pPasBUTUN W
NPoOABAEHUM  NPU3HAKOB UM cBOMCTB.  CTpoAr
BapMaLMOHHbIE PAAbl U KPMBbIE HOPM pPeaKLmn
Tema 4-3; Cenekuua 3 MNepeyncnaloT UeHTPbl NPOUCXOXKAEHUA KYNbTYpHbIX | 5.6.8
PacTEHUN, KUBOTHbIX W o
. « »
MUKPOOPTaHM3MOB pacteHuMn. [aioT onpegeneHua MNOHATUAM «COPT»,
«nopoga», «WwWTamm». XapakTepusyloT meToabl
CeNeKUMM pPacTeHUN U KUBOTHbIX. OueHuBatoT
OOCTUXKEHMA U ONUCbIBAOT OCHOBHblE HanpaB/ieHuA
coBpeMeHHoM cenekuyn. OBOCHOBLIBAIOT 3HAYEHUE
cenekumm AnA pasBUTUA  CENbCKOXO3ANCTBEHHOIO
NPOM3BOACTBA, MEAMLIMHCKON, MUKPOOMONOrNYECKoM
N Apyrux oTpacnen NPOMbILIEHHOCTH
Pasaen 4. dsoniouusn 21
XUBOro mmpa Ha 3emne
Tema 4.1. PassuTne 2 XapaKTepusyloT  MpeacTaBNAeHUs  ApeBHUX U | 5.6.8
Gronoruu B Ao CpenHeBEKOBbIX eCTeCTBOMCMNbITAaTENEN O  KUBOW
AAPBMHOBCKMIM Nnepuoa, PEA
npupoae. OueHumBatoT npeacraBsieHus 06

«U3HAYaNIbHOM LLenecoobpasHOCTU» U HEU3MEHHOCTH
XMBOW NpUpoapl. 3aNOMMHAT NPUHLUNLI BUHAPHOM
KnaccmdumKkauum K. TnHHes. 3HakomaAaTcA C
OCHOBHbIMW MONOXKEHUAMMU 3IBOJIIOLMOHHON Teopuu
K. b. JTamapKka. XapaKTepusyloT NporpeccuBHblie U
OWNDBOYHbIE MNONOXKEHMA 3BONOUMOHHOW Teopuu
K. b. Jlamapka




Tema 4.2. Teopua

Y. lapBuHa o]
NPOUCXOXAEHMN  BMAOB
nyTém €CTeCTBEHHOrO0
oTbopa

OnpenenatoT OOCTUMKEHUA HaAYKM UM TEXHONOMM B
KayectBe NpPeanocbiIOK CMeEHbl KPeauMOHUCTCKUX
B3rNA40B HA KMBYIO W HEXWUBYIO npupoay
9BOJ/IIOUMOHHBIMKU NPeACcTaBNEHUAMU. XapaKTepusyoT
Hay4yHble npeanocbiikn, nobyamswme Y. JapBuHa K
NMOMCKY MEXaHU3MOB M3MEHEHMA B XMBOW Npupoae.
AHanusnpytoT 3KCNeAMUMOHHbIN maTepuan
Y. JapBvHa B KayecTBe nNpennocbilikM pa3paboTKu
3BOJ/IIOLLMOHHOM TEOPUN.

5.8




Tema 4.3. CoBpemeHHble

npeacTaB/ieHus
3BO/IOLNN.

o6

XapakTtepusytoT CTPYKTYPHO-PYHKLUMOHANbHYHO
OPraHM3auMIo  XWMBOTHbIX, pacTeHWn, rpubos u
MWKPOOPraHM3MOB Kak npucnocobsieHne K ycaoBuAm
cywectsoBaHua. [puBoAAT NpuMMepbl  Pa3ANYHbIX
npucnocobaeHnin TMNOBbLIX OPraHM3MOB K YC/IOBUAM
cpeabl. [aloT  OUEHKY TUMWYHOrO  NoBeAEeHUs
KMBOTHbIX ¥ 3aboTe O  NOTOMCTBE  KakK
npucnocobneHnam, obecneymBalOWwMm  ycrnex B
6opbbe 3a cyuwectBoBaHue. [lpmMBOAAT nNpumepbl
dur3mMonornyeckmx ajanTtauum. Ob6bAcHAT
OTHOCUTE/IbHLIN  XapakTep  npucnocobneHnit un
NPUBOAAT NPUMEPbLI OTHOCUTEIbHOCTM aAanTauni

XapaKTepu3yloT  KpuTepum  BUJA:  CTPYKTYpHO-

GYHKUMOHANbHbIN, UMTOreHeTU4eCcKmi,
3BOJIIOLMOHHDBIN, 3TONOTMYECKUN, reorpaduyecknin u
PEenpPoOAyKTUBHbIN. O6bAcHAT MEXaHU3MbI

PenpoAyKTUBHOW M30NALMU. AHANNZUPYIOT NPUYUHBI
pasgeneHva BWZOB HA MONyaauMu. 3anoMuHatloT

MPUYUHBI  TEHETUYECKUX pas3inumMi  PasNUYHbIX
nonynsuMin opHOro BMAAa. 3HAKOMATCA C NyTAMMU
BnaoobpasoBaHuA (reorpadpuueckmm n
9KONIOTUYECKUM), AatoT OLLEHKY CKOPOCTH

BO3HWMKHOBEHMA HOBbIX BWAOB B PA3HOOOpPaA3HbIX
KPYMHbIX TAKCOHaX

XapakTepusytoT rnaBHble HanpasaeHuA
6uonormnyeckor asontouun. OTpaxKatoT NOHMMAHME
6MOoN0rMYecKkoro nporpecca Kak MpouUBEeTaHMA TOWM
nnu MHOM cMcTeEMaTUYeCKoM rpynnbi, a
6buonornyeckoro perpecca —

2.5.6




Tema 4.4. Bo3HMKHOBEHUE
M pPa3BUTME XKWU3HU Ha
3emne

XapaKTepusylT XUMUYECKUI, Npeabuonormieckmi
(Teopus akagemuka A. W. OnapuHa), GUonornyeckui
M COUMANbHbIA 3Tanbl Pa3BUTUA KMUBOM MaTepumu.
OnpepgenatoT ¢uNOreHeTUYECKME CBA3SU B KMBOM
npupoae W CPaBHMBAOT WUX C eCTeCTBEHHOM
KnaccudumKaumein KmBbiX OpraHM3IMoB

XapaKTepusyloT pasBUTME KM3HM Ha 3emne B
apXencKyld UM NpOTepPO30MCKyt 3pbl. OTmevaroT
nepBble cneabl *M3HWM HA 3emne; NosBAEHWE BCEX
COBPEMEHHbIX TUMOB 6HECNO3BOHOYHbLIX KMBOTHbIX,
MepBblIX XOPAOBbLIX KMBOTHbIX; Pa3BUTUE BOAHbIX
pacTeHUN. XapaKTepusyoT Pa3BuUTy.

2.5

Paspen 5.
B3aMmooTHOLWeEHUA
opraHuama WU cpeapbl.
OCHOBbI 3K0on0rMKn

12

Tema 5.1. buocdepa, eé
CTPYKTYypa B GyHKUUM

®opMyNNPYIOT  OCHOBHbIE  TMOJIOXKEHUS  yYeHUs
B. U. BepHaackoro o  6uocodepe. Ob6bAcHAT
HEBO3MOXXHOCTb CyLLecTBOBaHMA YKU3HU 3a
rpaHuuamm 6uocdepbl. XapaKTepusyrT KOMMNOHEHTbI
6uocdepbl.  OnpeaensaAwT  [NaBHYWO  QYHKUMIO
6uocoepbl Kak obecneyeHune 6uoreHHoro
KPyroBopoTa BeL,EeCcTB Ha MnaHeTe. XapaKTepusytoT
OCHOBHblE KpPYroBOpPOTbl: BOAbl, Yyrnepoaa, asoTa,
docdopa n  cepbl. OueHMBalOT  3HayeHue
KPYroBOpOTOB BELLECTB A/1A CYLLECTBOBAHUA XU3HU
Ha 3emne. OnpefenawT W aHANU3MPYIOT MNOHATUA
«3KOoNormaA», «cpepa oObUTAHUA», «IKOCUCTEMAY,
«buoreoueHo3»,  «BMOLEHO3»,  «IKOJOrMYECcKas
nupammaa».  XapakTepusyloT  abuoTuyeckme w
6uoTmyeckme ¢GaKTOpPbl, HAa KOHKPETHbIX MNpumepax
OEMOHCTPUPYIO UX 3HaYeHue. XapaKTepusyoT Gopmbl
B3aMMOOTHOLUEHUI MEXKAY OPraHU3Mamu.

2.5

Tema 5.2.
yenosek

Buocpepa wu

OnucbiBalOT BO34ENCTBUE KMBbIX OPraHM3MOB Ha
nnaHety.  PacKpbiBalOT  CYWHOCTb  NPOLLECCOB,

5.6.8




NpUBOAAWMX K 06pa30oBaHMIO MNOE3HbIX MCKONAEMbIX,
pasnMyaloT  ucyepnaemble M Heucdyepnaemble
pecypcbl. AHANU3UPYIOT aHTPOMOreHHble GaKTopbl
BO34eNCTBMUA Ha 61oLEeHO3bI, nocneacTsma
XO3AUCTBEHHOM AeATeNbHOCTM YesioBeKa. PacKpbIBatoT
npobnembl pPaUMOHANbHOIO MNPUPOAONOAb30BaAHMUA,
OXpaHbl Npupoabl

NToro: 68
yacos

O nucaHue yueb6HO-MeTOANUYECKOro U MaTepuasibHO-TEXHMUYECKOro obecneyeHns o6pa3oBaTenibHOro npouecca no npeamety «buonorua»
dneKTpoHHble obpa3oBaTenbHbie pecypcbl. O6pasoBaTenbHble NopTasnbl
http://www.school.edu.ru — HaumMoHanbHbI NopTan «Poccuiicknii 06uieobpasoBaTenbHbIN NoOpTan»
http://www.ict.edu.ru — cneunannsnpoBaHHbIi NopTan « MHGOPMaLMOHHO-KOMMYHUKALMOHHbIE TEXHONOTMM B 06pa3oBaHNK
http://www.college.ru — nepsbiit B Poccun o6pa3oBaTenbHblii UHTEPHET-MOPTAA, BKAOYAOLWMIA 0byYyeHMe WKObHUKOB.

MartepuanbHo TexHU4Yeckoe o6opyaoBaHue : Komnbiotep
MynbTumeguiiHoe yCTPOMUCTBO

MuKpocKonbl
COrNACOBAHHO
MpoToKkon 3acegaHna COIrMACOBAHHO
MeToguueckoro o6begmHeHUA 3amecTtutenb  gupekTopa no YP
Yuutenen ecteCTBEHHO- MaTeMaTUYeCKOro UMkna cowle e J1.A. BonkoBa
Ot asrycra 2021roga asrycta 2021 roga

—————————— M.B.BOpOHWH


https://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.ict.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.college.ru%2F

COIrACOBAHHO
MpoTokon 3acegaHumA

MeToanyeckoro obbveauHeHUA
no YP

Yuntene ecteCTBEHHO- MaTEMaTUYECKOTO LMKAa cowlb

Ot asrycra 2021roga

---------- 1.B.BOpOHNH

COlJTACOBAHHO

3amecTutenb ANPEKTOpPa

--------- J1.A. Bonkosa

asrycra 2021
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