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MosAcHWTeNbHadA 3anucka.

[aHHas nporpamma HarnpaBineHa Ha (hOpMUPOBaHME Yy y4yalluxca NpeAcTaB/ieHU O Ye/lOBEKe Kak
6uocounansHom cyuectse. OT60p cofepXaHuWsa MO3BOMUT YyyawMMCA OCBOUTb OCHOBHbIE 3HaHUA W
YMeHUs, 3Hauyumble ANA  (GOPMUPOBAHMA O06LLEed Ky/nbTypbl, COXPaHeHWs OKpyXalLwen cpegbl W
COBCTBEHHOTO 340POBbA.

[Nna NoBbIWEHNSA YPOBHA NOMYYEHHbIX 3HAHWUI W NMPUOOPETEHUSA MPAKTUYECKUX YMEHUI U HaBbIKOB
nporpaMmMoi npegycMaTpuBaeTCcs BbIMONHEHUE MPaKTUUYECKUX U nabopaTopHbIX paboT. OHU OPUEHTUPYIOT
yyawMxca Ha akTUBHOe MO3HaHWe CBOWCTB OpraHu3mMa 4YenoBeka U pasBUTUE YMEHUI N0 yX04y 3a HUM.
N3yyeHnto COCTOAHMA CBOEro opraHnu3Ma 1 ero 340p0BbS CNYXUT paf caMOHab/0LeHNIA.

B nporpamme faetcs npumepHoe pacrpefefieHne marepuana no pasgenam u Temam. B paboueit
nporpamMmme yumTesib MOXET U3MEHATb MOPALOK U3N0XKEHUS Y YMCNA YACcOB, OTBEAEHHbIX Ha UX U3yYeHNe.

HopmaTuBHbIe JOKYMEHTbI A1 COCTABNEHUSA NPOrpamMmbi:

O PefepanbHOro 3akoHa o1 29.12.2012 r. Ne 273-®3 «0O6 o6pasoBaHUM B PoccuiACKOiA
depepaynmn»;

O locypapcTBeHHas nporpamma Poccuitickoit depepaummn «Pa3sutme obpas3oBaHusa» Ha 2013-2020
rogsl;

O YctaB NBOY rumHasum Ne 66 lMpumopckoro pairioHa CaHkT-IMeTepbypra (HoBas pefakuus),
cornacoBaH MnaBoi agMuHUCTpauum Mpumopckoro painoHa CaHkT-MeTepbypra 27.03.2015 r., yTBEPXAeH
pacnops»xeHnem Komuteta no obpasosaHuio ot 20.04.2015 r. Ne 1891-p;

O O6pa3oBartesibHas nporpamma 0CHOBHOro obwero o6pasosaHuns (PKrOC) NrbOY rumHasum Ne 66
Mpumopckoro paitoHa CIM6, npuHATONM Ha 3acefaHumn Megarornyeckoro Coseta 28.04.2017, npoTokon Ne
6, yTBEpPXAEHHON anpekTopom 16.05.2017, npuka3 Ne 255;

0O O6pasoBaTefibHas nporpamMmma cpegHero ob6uero o6pasosaHus (PKIroC) rbOY rumHasnm Ne 66
Mpumopckoro parioHa CI6, npuHATON Ha 3acefaHuum Meparornyeckoro Coseta 28.04.2017, npoTokon Ne
6, yTBepXaeHHoW gupektopom 16.05.2017, npuka3s Ne 255;

0O O6pa3soBaTenbHas nporpamMma OCHOBHOro o6uero obpasosaHua (PrOC) FbOY rumHasmm Ne 66
Mpumopckoro paitoHa CIM6, npuHATONM Ha 3acefaHum Megarornyeckoro Coseta 28.04.2017, npoTokon Ne
6, yTBEpPXAEHHON anpekTopom 16.05.2017, npuka3s Ne 255;

O PegepabHblii  NepevyeHb Y4YeOHWKOB, PEKOMEHOBAHHbIX (JOMYLLEHHbIX) MUHUCTEPCTBOM
06pa3oBaHMA K MCNOMIb30BaHWIO B 06pa3oBaTeNbHbIX Yupe-XAeHUaX, peanusylowmx obpa3oBaTesfibHble
nporpammbl 06uiero o6pasosaHus Ha 2016-17 yuyebHbIl rof, yTBepXeHHbIN npukazoMm MO © Hayku P®
Ne253 o1 31.03.2014 r.;

O YuebHblli nnaH FBOY rumHasum Ne 66 Ha 2017-2018 y4yebHbIi rog.

MecTto npegmeta B yyeb6HOM naHe: 6uonorma m3yyaetcqd Ha 6a30BOM YpPOBHE M BXOAUT B
MHBAPUAHTHYIO YacTb (PefepasibHOr0 KOMMOHeHTa yyebHoro niaHa (2 yac). Konnyectso 4acoB: BCEro -
68 vacoB, B Hejento - 2 yaca; nabopaTtopHbIX paboT - 26, U3 HUX OLLEHOYHbIX - 16.

Llenn n 3afaym Kypca.

naBHOW Uenbl M3y4vyeHUs Kypca buonorum B 9 Knacce sBnseTcs (POpPMMpOBaHME Yy ydawmxcs
LLeNIOCTHOrO0 MpeacTaBNeHUss O MUpe, OCHOBAHHOIO Ha MPUOGPETEHHbIX 3HAHUAX, YMEHUSIX, HaBblKaX M
crnocobax [esTeNbHOCTU; ob6OorauleHMe onbiTa Pa3HOOOpasHOW AesTeNnbHOCTU (MHAMBUAYANbLHOW W
KO/INEKTUBHOM), ONbITa NO3HAHUSA W CaMOMO3HaHUA; NOATOTOBKA K OCYLLECTB/IEHUIO OCO3HAHHOrO Bbibopa
NHAMBMAYaNbHOW NAKM NpodeccnoHanbHOW TPaeKTopun. 3TO ONPeaennno 3agavymnm obyyeHmsa buonorum B 9
Knacce:

* OB/lafleHVe YMEHUAMU NPUMEHATb GUONOrNYecKne 3HaAHNUA AN1F 06BACHEHUS MPOLLECCOB U SB/IEHUN
XKVMBOW NPUPOAbLI, UCNOMb30BaTb MHGMOPMaLM0 O COBPEMEHHbLIX AOCTMXKEHMAX B o06nactu 6monorum u
3Konormu, paboTtatb ¢ 6M0ONOrMUYECKMMKU NPpUBOpaMn, CNPaBoOYHMKAMMU;

e pa3BUTUE MO3HaBaTe/IbHbIX WHTEPECOB, WHTENNEKTYallbHbIX W TBOPYECKUX CMOCO6GHOCTEN B
npotecce NpoBefeHNs HabMAEHN 3a XXUBbIMK OpraHn3Mamu, 6MONOrMYecKMX 3KCNePUMEHTOB, PaboThbl C
Pa3NMUYHbIMN UCTOYHMKAMM UH(OPMaLUK;



* BOCNMUTAHME NO3UTUBHOIO LLEHHOCTHOIO OTHOLIEHWSA K XKUBOW NPUPOSE;

* MNCMNO/Ib30BaHMWE MNPUOOGPETEHHbIX 3HAHWIA W YMEHWI A B MOBCEAHEBHOW >XWU3HM ANA COOMHOAEHUS
npaBun NOBEAEHNA B OKPYXKalOLL et cpeae.

Mporpamma paspaboTtaHa Ha OcHOBe ®PefepasbHOr0 KOMMOHEHTa rocyfapCTBEHHOro CTaHgapTa
OCHOBHOro obuwero o6pasoBaHuAa U PegepanbHOro 6asvcHoro y4vebHoro nnaHa. OHa cocTaBneHa B
cooTBeTcTBMM C¢ O6pasoBaTe/ibHbIM MUHUMYMOM COAepXaHUs 6MOI0rnYeckoro ob6pasoBaHUs B CpefHei
WwKone.KaneHgapHo-TemaTU4eCcKoe MiaHWpoBaHMe pa3paboTaHO Ha OcCHoBe [1porpamMMbl OCHOBHOIO
obulero o6paszoBaHua no 6uonorun. VI - IX knaccebl( aBTopbl B.B. MaceuHuk, B.B. flaTiowunH, B.M.
Makynosa) - COOPHMK HOPMATUBHbLIX LOKYMEHTOB. bruonoruga. M.: «podga», 2006.

B Heil coxpaHeHbl BCe pas3fenbl M TeMbl, U3yyaemble B cpefHeli 06uleobpa3oBaTenibHOM LUIKOSE,
O4HAKO cojepXaHue Kaxporo y4ye6Horo 6/710ka YMpoweHO B COOTBETCTBUM C  BO3PACTHbIMYU
0COGEHHOCTAMK 06Yy4YalOLIMXCA M C Y4EeTOM 006pa30BaTe/lbHOr0 YPOBHS. OTO HALLIO CBOE OTPaXeHue B
pabouyeli nporpamme B 4acTu TpebOBaHUN K NOArOTOBKE BbIMYCKHWUKOB, YPOBEHb KOTOPbIX B 3HAYMNTENbHOM
CTEMeHN OTNNYAETCA OT YPOBHS TpebOBaHWUI, NpeabaABnseMblX K ydauwimmcs 10-11 KnaccoB, Kak B
OTHOWEHUN KOHTPOAMpyemoro o6bema cogepXaHus, TaK W B OTHOLWEHUM MpOBepsieMbiX BWULOB
[eATeNbHOCTH.

®opmbl opraHmsaynm obpasoBaTeslbHOro npouecca:

ObLeknaccHble GopmMbl: YPOK, cobecefioBaHME, KOHCYbTaLMsA, NpakTuyeckas paboTta, nporpaMMHoe
06yueHue, 3a4eTHbIN YPOK.

pynnoBsble opMbl: rpynnoBas paboTa Ha YpoKe, rpynmnoBoi NpakTUKyM, rpynmnoBble TBOPYECKMe
3afaHua.

NHauBnayanbHble opMbl: paboTa ¢ NMTepaTypoint UAN 3NEKTPOHHBIMU UCTOYHMKAMUW UH(OpMaLnu,
MUCbMEHHbIE  YMPaXHEHWUS, BbIMONHEHWE WHAMBUAYANbHbIX 3ajaHuii, pabota ¢ oby4varowmmMu
nporpammamMu 3a KOMMNbHOTEPOM.

MeTofbl 06y4YeHUs: CNOBECHble - pacckas, becefia; HarnsigHble - UANKOCTPALUN, LEMOHCTPALUN KaK
06blYHbIE, TaK M KOMMbIOTEPHbIE; NPaKTUYECKNE — BbINOMHEHNE NpPaKTUYeCKMX paboT, camoCcToATe/IbHas
paboTa cO crnpaBoOYHMKaMWU U NuTepatypoil (0ObIYHON W 3NEKTPOHHOW), CaMOCTOSTENbHbIE MUCbMEHHbIE
yNpaXHeHns, camocToATe/IbHas paboTa 3a KOMMNbIOTEPOM.

Mpouecc 06yyeHUs paccumMTaH Ha UCMOb30BaHME Creayowmnx 06pa3oBaTe/lbHbIX TEXHONOTUA:
pasBuBatoLLee 0byyeHue;

. KONNeKTUBHasA cuctema o6yueHua (KCO);

. TEXHO/IOTUA peLleHns nccnefosaTenbckux 3agad (TPN3);

. nccnefoBaTeslbCKe 1 MPOEKTHbIE METOAbI;

. TEXHOMOIMA MOAY/IbHOTO M 6/104HO-MOAY/IbHOT0 00yUeHus;

. TEXHONIOTUSA «AebaThbl»;

. TEXHO/OMA PasBUTUSA KPUTUYECKOTO MbILL/IEHNUS;

. NEKLUNOHHO-CeMMHApPCKasa cucTeMa 06yyeHuns;

. TEXHO/0MMA UCNOJb30BaHNA B 00YYeHUN UTrPOBbIX METOLOB: POJEBbIX, AEN0BbIX U APYrnxX
BMA0B 06yvatoLmx urp;

. 06yyeHne B COTPYAHNYECTBE;

. MH(OPMALNOHHO-KOMMYHWUKaLMOHHbIE TEXHO/IOMUK;

. 340poBbecbeperatoLLe TEXHONOTUK;

. cucTemMa UHHOBALMOHHOM OLEHKM «NOPT(HOINOY»;

. TEXHO/IOTMWN MHTEPAKTUBHOIO U ANCTaHLMOHHOI0 06YyYeHus.

Buabl n GopmMbl KOHTPONSA:

®OopMbl KOHTPONS 3HaHWIW: Cpe30Bble W WTOroBble TeCTOBble pPaboTbl, KOHTPO/IbHble paboTsl,
NPOBEPOYHbIe PaboTbl, CamMOCTOATENbHbIE PaboThbl; (PPOHTaNbHbLIA W MHAMBUAYANbHbIA ONPOC; YPOKKU -
3a4éTbl; OTYETbl MO NPaKTUYECKMM M nabopaTtopHbIM paboTam; TBOpPYeCKMe 3afaHuna (3awmnTa peepatos u
NPOeKTOB, MOAENMPOBaHME NPOLECCOB N 0OBLEKTOB).



YyebHO-TeMaTUYeCcKMin nnax

CopepxaHune Kon-Bo yacos
BBefeHue. 3

Y pOBHU OpraHn3aLnm XXnBoin npupoabl 45

asonwoyna 6
BO3HMKHOBEHWE U Pa3BUTUE XXU3HU 5

O6o06uleHne 4

Pe3seps 5

NToro 68

CopepxaHue nporpaMmmbl

Sn1eMeHThl 0643aTeNbHOTO Tpeb0oBaHMSA K YPOBHIO MOATOTOBKN 06YyYaroLLNXCS

MUHMMYyMa 06pa3oBaHuA 3HaTb YMeTb

BeepgeHune (3 yaca)

Buonoruga kak Hayka v MmeTofbl ee OnpegeneHne TepmmHa MprBOAUTL NPUMEPLI
nccnefosaHna. CoBpeMeHHble 6uonorna MnUKonorus, AnddepeHymaymm un
Hay4Hble NpeAcTaBNeHMA O 6pvonorus, anbronorug, NHTerpauumn 61Monornyeckmnx
CYLHOCTM XUN3HU. 3HaYeHmne naneo6oTaHunKa, HayK. lMepeyncnsaTtb 3HayeHue
61ONOrNYECKON HayKu. 6uotexHonorus, 6uodunsnka, AOCTVKEHUA 6GUONOrUKN B
onoxummng, pagmobmnonorna.  pasnyHbIxX chepax
MeTogbl Hay4yHOro 4e/10BEeYECKOM AeATe/IbHOCTH.
nccrefoBaHud, atanbl Bblgenatb npeameT n3yyeHus
Hay4YHOro vccnefoBaHus. 6uonorun. Xapakrepnsosatb
YmeTb paboTatb TepMUHAMKU, 6GMONOMNI0 KaK KOMMJIEKCHYHO
TEKCTOM y4ebHMKa, HayKy. CamoCTOATe/IbHO
coCcTaBNATL 0bobuiatoLLme (hopMynnpoBaTb onpepaeneHue
Tabnuubl. OnpeaeneHne OCHOBHbIX MOHATUIN.

MOHATUA XN3Hb, CBOCTBA O6bACHATL POnb 6uonorun B

XXMNBOro. HacneaCcTBEHHOCTb. COBPEMEHHOM 06LecTBe.

3meHUYMBOCTb BbicKa3biBaTb CBOE MHEHME 06
YTBEPXAEHMM, UYTO 3HAYEHUe
6MONOrNYECKNX 3HAHWI B
coBpemeHHOM. OTnnyaTb
rMnoTesy OT TEOPUU; HayUHbI
(haKT OT co0bLeHNS.
CamocToATeNbHO
(hopMynnpoBaTb onpeaeneHue
OCHOBHbIX MOHSATWIA.
BblgenaTtb 06nacTb
npuMeHeHns. OnucbiBaThb
NposiBfieHNe CBOWCTB XXMBOTO.
PasnuuaTb npoueccbl 06MeHa
Y XXWBbIX OPraHM3mMoB U B
HEeXWBOI npupoge. BoigenaTb
OCOBEHHOCTY PasBUTUA XUBbIX



OpraH13MoB.

Pasgen 1. YpoBHM opraHu3aLum XXneoi npupoasl (45 yacos)
Tema 1.1. MonekynsapHblii ypoBeHb (8 yacos)

Y POBHW OpraHun3aLmm XXnBoi
npupoabl. MonekynapHblii

YpOBeHb: 061Las XapakTepucTuKa.

MHOrOMONEKYNpHbIE
KOMM/IEKCHbIE CUCTEMBI.

Yrnesoabl MHOromMonekynspHble
KOMIM/IEKCHbIe CUCTEMbI. Jlununabl

MHOromMosiekynsapHble

KOMMIeKCHblIe cucTembl. CocTas n

CTpOeHMe 6enKkoB

P yHKUNKN GeNKoB
MHOromMosiekynapHble
KOMM/IEKCHbIe CUCTEMBI.
HyKnenHoBble KUCNOTbI

AT® v gpyrvie opraHmyeckue
COEANHEHUNS KNETKU
buonornyeckune KaranmsaTopsi.

N.p. 1 «PacwenneHne nepokcunga

BOLOPOAA C MOMOLLbIO
(hepMeHTOB, cogepKaluxcs B
XXUBbIX KETKax»

Bupychl

YMeTb KOHCMeKTUpOoBaTb,
(hopMynMpoBaTh BbIBOAbI.
MoHomep. Monumep
Buononnmep

YMeTb packpbiBaTb
CofepXaHue O0CHOBHbIX
610N0TNYECKNX NOHATUIA.
YcTaHaBnmMBaTb NPUUYUHHO-
CNeLCTBEHHbIe CBA3N,
aHanorun. OpraHunyeckue
BELLEeCTBa KNETKH;

Knetkn, TKaHW, opraHsl,
6oratble yrnesogamu.
Yrnesofbl GMonornyeckyo
ponb YrneBoLoB;
KnaccuduumnposaTb
yrnesofbl No rpynnam
OpraHuyeckune BellecTsa
KNEeTKMW;

Knetkn, TKaHW, opraHsl,
6oraTble nMnugamu
brvonornyeckyw ponb
NMNUA0B.

Nunngbl

TOpMOHbI
[MpocTpaHCTBEHHYIO
CTPYKTYpPY MOneKy/bl 6enka
CBs3b, 06pasytoLLyto
NepBUYHYIO CTPYKTYpY 6enka;
BelecTtBo-moHOMEp 6esika.
Benku (NpoTenHsl,
nonunenTuapl).

Fnobyna

JeHaTypauusa

depmeHT

fopmoH

MonHoe Ha3BaHwue
HYKNenHoBbIX Kucnot AHK n
PHK

Bugbl monekyn PHK u nx
OYHKLNA.

HyKnenHoBble KUC/OThI
Mpumepbl XUPOPacTBOPUMbIX
1 BOLOPaACTBOPUMbIX
BMTaMUHOB.
Makpo3apruyeckas cBssb
Katanus

MpnBOANTL NPUMEpPBI
6uononnmepoB. HasbiBaThb:
NpoLecchl, Mponcxoasawue Ha
MOJIEKYIAPHOM YPOBHE;
YPOBHU OpraHunsaumnm Xu3Hu u
aneMeHTbl, 06pasytoLime
ypoBeHb. Onpeaenatb
NPUHaANEXHOCTb
6nonornyecknx 06H-EKTOB K
YPOBHIO OpraHusaymm.
Bblfenatb rpynnbl NonnMepos
N HaAXOL4UTb pasnuyvie Mexay
HUMW. PackpbiBaTh CYLWHOCTb
NPUHLMNA opraHusayum
6unononnumepoB. OBBACHATD,
noyemy 6enKu, HyKNenHoBble
KWUCNOTbI, YrNeBoAbl Y NNNNUAbI
ABNATCA 6MONoIMMepamMu
TONbKO B KNeTke. MpuBOAUTb
npuMepbl BELLECTB,
OTHOCALLUXCA K YINeBOLaM.
MpnBOANTL NPUMEpPBI
BELLeCTB, OTHOCALLUXCA K
nmnngam.HasbiBaTb
NpoayKThl, 6oratble
6enkamu.XapakTepm3oBaTb
YPOBHU CTPYKTYPHOIA
opraHu3auun 6enKoBoii
mMonekynbl. OnuncbiBaTb
MexXaHU3M feHaTypayuu
6enka.OnpegensaTb NPU3HaK
feneHuns 6enKoB Ha NpocTble U
CNOXHbIE.

HasbiBaTb ()yHKUNN 6E/IKOB.
OnucbiBaTb NposiBNEHME
CTPOUTENLHOW, PErYNATOPHOWA
N 3HEpPreTMYecKon QyHKLUUIA
OpraHMYecKnx BeLLeCTB.
[aBsatb onpegeneHune
OCHOBHbIM MOHATUSAM.
MpuBOANTL NpUMepPbI GENKOB,
BbINOJIHAKOLWMX Pa3/inyHble
DYHKUNK.

O6BACHATH MPUUNHDI
MHOroo6pasna QyHKLUNA
6eNKoB.

XapaktepnsoBaTb NPOABIEHME



KaTanunsartopsbl
depmeHT

AKTUBHbIW LEHTP
KotepmeHT

[Jasatb onpegeneHne
TEPMUHY napasuT.
IMpr3HaKK XnBOro.
Kancug. Mapasur.

(hYHKLNA 6enKos.
O6DBACHATb, MOYEMY 6ENKK
pefko NCNOoMb3yTCA B
KayecTBe UCTOYHWKA 3HEPTUN.
Ha3biBaThb:

HaxoxpgeHne monekynol AHK
B K/IETKE; MOHOMep
HYK/IEMHOBbIX KWCNOT.
Joka3blBaTb, YTO
HYK/IEMHOBbIE KUC/OThI-
61ononnmepsi.

CpaBHUBaTb CTPOEHUE
monekyn AHK n PHK.
Ha3blBaTb CTPYKTYpPHbIE
KOMMOHEHTbI U DYHKLMIO
ATO.

OnucbiBaTb MeEXaHU3M
0CBOGOXEHNA W BblaeNeHns
aHeprum.

O6bACHATB, MOYeMy CBA3N
MexXay octatkamu octhopHON
KUCNOTbl Ha3bIBAKOTCA
MaKpO3pPruyecKUmMm.
XapakTepu3oBarthb:
6uonornyeckyr ponb AT®;
BocnpounssognTb
onpegeneHune cnegyroLmx
TEPMUHOB: (PEPMEHT Katanus,
KatanmsaTop.

MpuBoANTL NpUMepsI
BELLEeCTB-KaTaM3aTopos.
MepeuyncnaTb hakTopbl,
onpegenstoLie CKOpoCTb
XUMUYECKUX peaKLnii.
OnucbiBaTb MeEXaHU3M
y4acTua Katann3aTopos B
XUMUYECKUX peakuunsx.
O6bBACHATL, MOYEMY
60/1bLUMHCTBO (hePMEHTOB Npu
BbICOKOW TemmnepaType TepsieT
KaTtafMTu4ecKme CBOMCTBA.
MpuBoANTL NpUMepsI
3a60neBaHN, Bbl3bIBAEMbIX
BMpycamu. OnucblBaTb LMK/
pas3BUTUA BUpYyca.

Bbiaenstb 0CO6EHHOCTH
CTPOEHMA BUPYCOB.
JoKa3biBaTh:

UTo BUpPYCHI - 3TO KUBbIE
OpraHun3Mbl;
YTto Bupychl -




BHYTPMKNETOUHbIE NapasnThl.

Tema 1.2. KneTtouHbli ypoBeHb (12 yacoB)

OCHOBHbIE MOM0XEHUSA KNETOYHON XXN3HEHHbIe CBONCTBA
Teopun. J1.p. 2 «PaccmatpmusaHue KNeTku; MonoxeHns
K/IETOK pacTeHWUM, XXMBOTHbIX MOL KNETOYHON Teopuu.

MUKPOCKONOM» XMUMUYECKUIA

COCTaB KNeTKN 1 ero noCTtoaHCTBO.

CTpoeHune KneTkn. ®yHKLNK
opraHongos. Kneto4yHas

MembpaHa. CTpOeHUne KNeTKM!.
AAPo KNeTkn. XpoMOCOMHblIA

Habop KneTkn. CTPOeHME KNETKM.

®YHKUMN OpraHonaos.
JHponasmarmyeckas CeTb.

Pn6ocombl. Komnnekc Monboxu.

CTpoeHune KneTkn. ®yHKLNK
opraHonos. J1n30COMbI.
MuToxoHapun. MnactTuabl.
CTpoeHune KneTkn. ®yHKLnn

opraHongoB. KneTtouHblin LeHTp,

OG6LWHOCTb MPOUCXOXKAEHNUA
PacTeHWUR 1 XNBOTHBbIX.
LinTonorums.

Cnocobbl NPOHNKHOBEHNSA
BELLEeCTB B KNeTKY;
PYHKUNN KNETOUYHOW
MembpaHbl. XuMuyeckoe
CTpOeHue, CTPOeHMe
KNeToOYHOW MeMbpaHbl.
MexaHu3sM NUHOLMUTO3a U
(harasmTosa.

XUMunyeckuii cocTas
OpraHoungbl

Lintonnasma
MnieBapuTenbHas Bakyo/b

OpraHoubl ABMXXEHUS, KNeTOUYHble AMNAonAHbIA Habop

BK/IH0UEeH U
lMpokapunoTbl, 3yKapnoThl.
Pa3nnumns B CTPOEHUN KNIETOK
3yKapuoT 1 NPOKapunorT.

OO6MeH BeLLecTB 1 NMpeBpaLleHne
3Heprun B Knetke. AcCCMMUNALMSA

n guccmmmnayma. Metabonmsm.
A3po6HOE 1 aHa3pobHoe

AblXaHNe. DHepPreTuYecknii 06meH

B KNETKE.
Tunel nuTaHna. ABTOTPObI,
retepoTpodbl. POTOCUHTES U
XEMOCMKHTES.

CuHTe3 6e/1K0B B KNeTKe.
FeHeTMYEeCKN KOog.

TpaHckpunumsa. CuHTe3 6en1KoB B

KneTke. TpaHcnopTHble PHK.
TpaHcnauma. PocT, pa3sutue u

YXU3HEHHbIN UMK Knetok. O6une

MOHATUA O LENEHUN KIIETKU
[eneHune knetkn (MUTO3).

[TameThl

FannongHbIi Habop
FOMONOrnYHbIE XPOMOCOMBI
KapnoTtun. MNMpokapnoTsl
ComaTunyeckne KneTku
QyKapuoTtbl. XpOMOCOMbI
OpraHougbl uuTONIa3Mbl;
(hYHKLMN OpraHouos.
OTAnyaTtb Mo CTPOEHUIO
LLIepOX0oBaTyo OT rnajakom
AMC. Bugbl nnactung
pPacTUTeNIbHbIX K/eTOK.
KpucTebl. ['paHbl. LinTockener.
LleHTpuons

MpoKapunoThbl, aHaspoobI,
CTPOEHWE KJIETOK NPOKapuoT;
MexXaHu13Mm npotecca
crnopoobpasoBaHua y
bakTepwid, 3Ha4YeHne crop
AN19 KU3HU 6aKTepuii.
OnpepgeneHve MNOHATUAM
accuMunauna n
auccummnauma. dtanel
ob6MeHa BellecTB B
opraHu3Mme;

Ponb AT® 1 (hepmeHTOB B
0O6MeHe BEeLLECTB.
MeTabonnsm. AccuMmmnnaums.
Auccumunauns. depmeHT

MpuBOAUTL NpUMeEpLI
OpraH1M3mMoB, VMerLLnX
KNeTOUYHOE N HEKNETOYHOe
CTpOeHMe. Y3HaBaTb KNETKU
pasfINYHbIX OpPraHn3mMosB.
JoKa3biBaTb, YTO KNeTka -
XuBas CTpyKTypa. JaBaTb
OLleHKY 3HaYeHUI0 OTKPbLITUA
KNeTOYHOW Teopuun.
Pacno3HaBaTb 1 OMMUCLIBATbL Ha
Tabnmuax KNeTouHyto
mem6paHy. Mocneacteuns
yAaneHns pasnnyHbIX
OpraHouAoB U3 KNETKMU.
Y3HaBaTb N0 HEMOMY PUCYHKY
CTPYKTYPHbIE KOMMOHEHTHI
aapa. OnuceiBaTb Mo Tabnuue
CTpOeHue agpa.
AHannsnposaTtb cofepxaHue
npegnaraembiX B TEKCTe
onpeneneHnin 0CHOBHbIX
NMOHATUIA. Y cTaHaBNMBaThb
B3aMMOCBA3b MeXay
OCOBEHHOCTAMM CTPOEHUSA U
(GyHKUnn agpa. O6BACHATH
MexaHu3M 06pa3oBaHuns
XpomocoM. OnpefenaTte Habop
XPOMOCOM Y pa3/MyHbIX
OpraHM3moB B rametax u B
COMATUYECKUX KeTKax.
PacnosHaBaTb ¥ OMWCLIBATL
Ha Tabnuuax OCHOBHbIE YacTU
N OpraHonAbl KNeTok
3yKapunoT. XapaKTepu3oBaTb
OpraHouAbl KNeToK aykKapuot
MO CTPOEHMIO W BbIMO/IHAEMbIM
pyHKUMaAM. OTanyatb no
CTPOEHMIO LIepoxXoBaTyl oT
rnagkor AMC. MpusoanTb
NPUMepPbl KNeTOYHbIX
BK/THOYEHWIA.

Y3HaBaTb U pas3nnyatb no
HEMOMY PUCYHKY KJIETKU
MPOKapuoT 1 3yKapuorT.
PacnosHaBatb Mo HemMOMY
PUCYHKY CTPYKTYpPHble
KOMTMOHEHTbI
NPOKapNUOTUYECKOIN KNETKMN.



Avccmmnnayms, rnnkonms,
b6poXeHue, AblxaHuWe, aTansbl
ANCCUMUNALUK BelecTBa -
NCTOYHWKWN 3HEPTUK;
NPOAYKTbI peakumnii aTanos
06MeHa BELLECTB;
NnokKanusauuio B KneTke
3TanoB 3HepreTU4ecKoro
obmeHa.

Cnocobbl NUTaHUS,
MCNO/b30BaHne
MOrnoLLaeMbIX K/TETKOW
BewecTs. MexaHuns3m

(hOoTOCUHTE3a U XeMOCKHTe3a.

ABTOTPOMbLI. POTOTPOPHI
XemoTpogbl. FeTepoTpodbl
OnpegeneHune TepMuHam
acCUMUNALNA, reH, TpUNeT,
KOLOH, aHTUKOLOH, TeH,
reHeTMYecKmnii Koa,
TPaHCKPUNLUUA, TpaHCnAUNS.
CBOWACTBA FEHETMYECKOIO
Koaa; ponb n-PHK, 1-PHK B
6uocnHTese Genka.
Mpouecchkl, cocTaBnsaoLLme
YXU3HEHHbIN LUK KNETKH;
(ha3bl MUTOTUYECKOTO LMKNa.
[MpoLecchl, npoucxoadlline B
pasNMyHbIX (Pasax MMTO3a.
Bruonornyeckoe 3HayeHue
MUTO3a.

YKV3HEHHBIN UMK KNETKK
NHTepasa. MuTos
Pegynnukauma. XpoMatugbl

PaccmaTtpuBaTb Ha roTOBbIX
MUKponpenaparax u
ONuUcbIBaTb 0CO6EHHOCTM
KNEeTOK GakTepwuid.
CpaBHUBaTb CTPOEHUE K/IETOK
3yKapuoT 1 NpoKapuoT U
fenatb BbIBOJ Ha OCHOBE 3TOr0
CpaBHeHus.

[ oka3biBaTb NPUMUTUBHOCTb
CTPOEHMSA MPOKapuoT.
XapakTepn3osaTb CYLHOCTb
npowecca o6MeHa BeLecTB U
npeBpaLLeHNs aHeprum.
Pa3fenatb npoueccol
accumunaLmnm v
avccummnnaunn. [okasbisaTb,
4yTO accUMMUNALMA 1
AUCCUMUNALMA - COCTaBHbIE
yacTu obMeHa BelllecTB.
O6BACHATHL B3aMMOCBS3b
accumMunaLmnm v
ANCCUMUNALNN.

OnucbiBaTb CTPOEHUE M PONb
AT® B 06MeHe BeLLECTB.
XapakTepunsoBaTtb 3Tanbl
JHepreTUYeckoro obmeHa.
MpuBoANTL NpUMepsI
reTepoTPoOdHbLIX U
aBTOTPOQPHbLIX OPraHM3MOB.
AHannsnposartb cofep>xxaHue
onpeaeneHnin TEpMUHOB.
Knaccuguumposatb
OpraHu3mbl Mo cnocoby
nuTaHuns. Boigenatb
0COBEHHOCTU NUTAHMUSA
reTepoTpodoB 1 aBTOTPOMOB.
O60CHOBbIBaTb Hann4yue
pasHbIX CNOCO60B MUTaHMUA
KNEeTOK 3e/IEHOr0 pacTeHus.
O06BbACHATL PONb
HUTPUQUUMPYIOLWMX 6aKTepuia
QNS BbICLUMX PACTEHWIA.
OO6BACHATb CYLHOCTb
reHeTU4ecKoro Koga.
OnucbiBath npotecc
6uocuHTe3a 6esKa No cxeme.
XapakTtepnsoBaTb: MexaHuU3Mm
TPAHCKPUNUUN; MEXaHU3M
TpaHcnauun. CocTaBnsATb
CXeMy peanusayuu
HacneACTBEHHOW MHMopMaLun



B npouecce 6uocmHTe3a 6eska.
MpuBOANTL NPUMEPDI AeNleHNs
KNeTKW Yy pas3finyHbIX
opraHn3mMoB. AHannM3npoBaTb
cofepXaHve onpegeneHuni
TEPMUHOB.

Tema 1.3. OpraHu3MeHHbIli ypoBeHb (14 yacoB)



becnonoe n nonosoe
pa3sMHOXeHVe OpraHu3MoB.
MonoBble kneTku. PassnTtue
NONOBbIX KNeTOK. Meii03.
OnnopoTBOpeHuMe.
HauBnayanbHoe passutune
OpraHu3MoB. broreHeTnyeckuii
3aKOH. OCHOBHbIe
3aKOHOMEpPHOCTUY nepegaun
HacneLCTBEHHON MHopMaL K.
3aKOHOMEpPHOCTW Hac/iejloBaHUA
NPU3HaKOB, YCTAHOB/IEHHbIX T
MeHgenem. MoHornépugHoe
CKpelinBaHue. 3aKOH YNCTOThI
ramet. LLInTonornyeckme OCHOBbI
3aKOHOMEPHOCTe HacneoBaHus
npyv MOHOTMOGPUAHOM
CKpewmeaHun. HenonHoe
JOMUHUpPOBaHWeE.
AHannsnpyiollee cKpellBaHue.
AnrnépuaHoe ckpelimBaHue.
CuenneHHoe HacnefoBaHue
npusHakos. 3akoH T. MopraHa.
MeHeTuKa nona. CuenneHHoe ¢
nosioM HacnefoBaHue.
3aKOHOMEPHOCTU U3MEHUYMBOCTH.
MoaunpunkaunoHHas
N3MeHYMBOCTb. J1.p. 3
«BblfiBNEHNE N3MEHYNBOCTHU
opraHn3moB». 3aKOHOMEPHOCTH
M3MeHUYMBOCTU. MyTaunoHHas
N3MEHUYMNBOCTb
HacneacTBeHHOCTb U
M3MEHUYMBOCTb - OCHOBA
MCKyCcCTBEHHOro otbopa. Copr.
OcHOBbI cenekuun. Pabotbl HA.
Basunosa.

OCHOBHble MeTOAbl CeNeKLum
PacTeHWUIA, XXUBOTHbIX K
MWKPOOPraHn3mos. MNpunemsl
BblpallBaHUA N pa3BefeHus
KY/IbTYPHbIX PacTEHUIA 1
JOMALLHUX XXUBOTHBIX, yX04a 3a
HUMW.

PasMHOXeHne, OCHOBHble
(hOpPMbl Pa3MHOXEHMS;
BMAbl NONOBOro 1 6ecnonoro
PasMHOXEHWS;

crnocobbl BeretaTMBHOIO
Pa3MHOXEHNSA pacTeHWUN,
6uonornyeckoe 3HavyeHue
6ecrnonoro pasMHOXeHUS,
6uonornyeckoe 3HavyeHue
NMON0BOr0 PasMHOXEHUS;
CYLHOCTb 1 BUONOrnyeckoe
3HayeHVe ONM0A0TBOPEHNS;
NPUYNHBI HACNeACTBEHHOCTHU
N N3MEHUYNBOCTH.

ameTbl. [epmadpoanTsl.
FameToreHes. Meiios.
KoHblorauymsa

[MepekpecT XpoMOCOM.
Paznnuma my>Xckux u
YXEHCKMNX NOJIOBbIX KMETOK.
OnpegeneHne NOHATWUIA

OHTOreHes3, oni1oa0TBOPEHNME,

ambpunoreHes. CyLHOCTb
3aM6pMOHaNBLHOro nepuoja
pasBuUTUA OPraHM3MOB;
pocTa opraHu3ma;
Hayano U OKOH4YaHue
nocTaMbpuroHanbHoe
pasBuTuS;

BMAbl NOCT3MOPUOHANBHOIO
pasBuTUS.

MoHATUS FreHeTUKa, rex,
reHoTun, eHoTumn,
annenbHble reHbl,
rmépuacnornyYecKnii MeToq,
romo3mrora, reTeposunroTa,
OOMUHAHTHBIN MPU3HaK,
MOHOTrM6punaHoe
CKpelLnBaHue, peLeccmBHbIi
Npu3HaK, N3MEHYNBOCTb,
HacneLCTBEHHOCTb, YNCTbIE
nvHUK, eHoTun. Mpasuna
eanMHoo6pa3unsa u npasunna
paciienneHmsa. 3HayeHue

rMépuaosiornyeckoro MmeToga

I".MeHgend. MexaHn3am
nposiB/ieHNA
3aKOHOMepHOCTel

AUTNOPUAHOTO CKpeLLMBaHus.

YcnoBusa 3akoHa

MpuBoANTL NpUMepsI
PACTEHUI U XXUBOTHbIX C
pa3MYHbIMK hopMamMn n
BMAMU Pa3MHOXEHUSA.
XapakTepn3oBaTb CYLHOCTb
nonoBoro n 6ecnonoro
Pa3MHOXEHNS.

Y3HaBaTb U ONUCbIBaTL MO
PUCYHKY CTPOEHMWE NO0oBbIX
KNEeToK.

Bbiaenstb 0CO6EHHOCTH
6ecnosioro 1 nNosioBoOro
Pa3MHOXEHWIA.
AHannsnposartb cofep>xaHue
onpeaeneHnin 0CHOBHbIX
MOHATWIA.

OO6BbACHATL 3BONMOLMOHHOE
NPenmyLLecTso Nos0BOrO
pa3MHOXeHNS.
AHannsnpoBaTb U OLEHNBATb:
BO3/eiNcTBME (haKTOPOB Ccpefbl
Ha aMOpMOoHanbLHOe passuTre
OpraHn3Mos;

(haKTopbl prUCKa Ha 30POBbE,
NCrnonbL30BaTh NPUOBPETEHHbIE
3HaHUA AN NPOMPUNAKTUKN
BpeAHbIX NpuBbIYEK (KypeHue,
afIkoronnam, HapKoMaHus).
MpuBoANTL NpUMepsbI
LOMWHAHTHbBIX U PEL,eCCUBHbIX
Np13HaKoB.

OnucbiBaTb MEXaHU3M
NPOsIBIEHNS 3aKOHOMEPHOCTE
MOHOTM6pPUAHOro
CKpeLBaHus.
AHannsnposartb cofep>kaHue
CXeMbl HacnefoBaHus npu
MOHOTMOGPUAHOM
CKpeLnBaHnn.

CocTaBndATb CXemy
MOHOTM6PUAHOrO
CKpeLBaHus.

Onpepenatsb:

no PeHOTUNY reHoTUn W,
Hao0b60pOoT, NO reHoTUNY
(heHOTUN; MO CXeMe YNCno
TWUMOB ramet, (PeHOTUMOB U
reHoTUNOB, BEPOATHOCTb
NposB/IeHUA NPU3HAaKa B
NnoTOMCTBe.

He3aBUCMMOro HacnegoBaHmsa. ONUCLIBATL MEXaHU3M



Tema 1.4. MonynsauMoHHO-BUA0BOI YPOBEHb (2 Yaca)

Bug, ero kputepumn. CTpykTypa
Buga. J1.p. 4 «<N3yyeHue
MOP(ON0rNYecKoro Kputepms
BUga»

Monynauus - popma
CYLLLeCcTBOBaHUA BUAa.
JKONorna Kak Hayka.
JKosiornyeckme akTopsl:
abuoTunyeckme, 6MoTUYECKUeE,
aHTPONOreHHbIe, UX BINAHKE Ha
OpraHusMbl. Y CnoBus cpeabl.
MpucnocobneHns opraHN3MoB K
pasNYHbIM 3KONOTUYECKUM
(hakTopam.

N.p. 5 «BbiaBneHne

npucnocobneHnin y opraHn3MoB K

cpefe 06uTaHMsa (Ha KOHKPeTHbIX
npumepax)»

Mpumepsbl

BMAOB XUBOTHbIX U
pacTeHWni, KpuTepun BuUaa,
NpuU3HaKyu Nonynsauunii
MpegMeT N3yyYeHUs 3KONOT UK.
OnpegeneHne NOHATUI
3KOMOTNYECKNE (PaKTopbI,
abnoTtnyeckne, 6MoTnUYeCKune,
aHTPOMOreHHble, YCNOBUS
cpeabl.

[oka3sbiBaTb HE06X04MMOCTb
COBOKYMHOCTU KpUTEpues Ana
COXPaHeHNs LLeSI0OCTHOCTU U
efiMHcTBa BMUAa. MpueoanTb
npuMepbl NPaKTUYecKoro
3HaYeHUA N3ydeHuUs
nonynsaunia.

AHanM3npoBaTb COAep>KaHue
onpejeneHns NOHATUA -
nonynaums.

OTnnyaTh NOHATUA BUA U
nonynaums.

HasbiBaTb: npucnocobsieHns
OpraHu3moB K pasfinyHbIM
3KOJIOrnYecknm akropam

Tema 1.5. 3KocuctemHsbl ypoBeHb (5 4acoB)

buoLeHo3 1 aKkocucTema.
buoreoueHos. CocTaB n
CTPYKTYypa coobLiecTBa.
B3anmocBsA3b nonynauyuii B
6uoreoueHose. Tunbl
B3aMMO/EeNCTBMA pasHbIX BUAOB
(KOHKYpPEeHUMA, XULLHNYeCTBO,
cMM06103, NapasnMTnam).

J. p. 6 «BbisiBNeHne TNoB
B3aMMO/EeNCTBMA pasHbIX BUAO0B B
KOHKPETHOM aKocucTeme»

Llenn nutaHmsa. O6MeH BELLECTB,
NOTOK ¥ NpeBpaLLeHne aHeprumn B
6uoreoueHose. Ponb

npoun3BoanTeNnen, NOTpeduTenen n

paspylumnTeneii opraHnYeckKux
BELLECTB B 3KOCUCTEMAX U
KPYroBopoTe BELLECTB B NPUPO/eE.
. p. 7 «CocTaB/fieHMEe CXeM
nepefayun BeLEeCTB 1 IHEPTUN
(uenein NuTaHUs)»

Ypok 4. VIcKyCCTBEHHbIe
61OoLEHO3bI (arpO3KOCUCTEMBI).
OC06eHHOCTN arpo3KOCUCTEM.
JKonornyeckas cykueccus.
CyKUECCUOHHbIE N3MEHEHUS.
3HaueHue cykueccuu.

OnpeaeneHne NOHATWIA
6U1oLLeHO03, 6MOreoLeHO3,
aKocucTema, npmmMepsl
eCTeCTBEHHbIX U
NCKYCCTBEHHbIX COO0OLLECTB.
MpeameT n3yyeHns
3KOMOTMN; KOMMOHEHTBI
6uoreoLeHo3a; NpPU3HaKku
6ronornyeckoro

00beKTa - nonynaunu;
nokasatenn CTPYKTYpbl
nonynaunim (Y4NCNEeHHOCTb,
NJIOTHOCTb, COOTHOLLEHWE
rpynn no nony u
BO3pacTy);CBOINCTBA
39KOCUCTEMBI.

OnpepeneHns TePMUHOB -
aBTOTPOMbI M reTepoTPoOdbI,
TPOhMYECKNIA YPOBEHD.
Mpasnio n3meHeHus
CKOPOCTW NOTOKA 3HEepruu
Ponb opraHmMsmos
(nponsBoamnTene,
notpeburenen,
paspylumnTeneii 0praHMyYecKnx

M3yyaTtb npouecchl, npo-
ncxogsauime B nonynauuu.
HasbiBaTb: Tunbl
B3aMMO/eCcTBNS

pa3HbIX BMAOB

MpnBOANTL MNPUMEPBI
B3aMMO/eCTBUN

MpnBOANTL NPUMEpPBI
OpraHn3moB pasHbIX
(DYHKLNOHANbHbBIX Fpynmn.
OnucbiBaTh NposBIeHME
nepeBepHYTON Nupammbl
YUCNEHHOCTH.

Y3HaBaTb N0 HEMOMY PUCYHKY
KOMMOHEHTb! NMpaMuibl
4YnCNeHHOCTH.

CocTaBnATb CXeMbl MULLEBLIX
Lenei.

O6bACHATL HanpaBfeHne
NMOTOKa BeLLecTBa B NULLEBOWA
ceTu.

OnpepenaTtb COOTHOLLEHKe
YMCNEHHOCTU OpPraHn3MoB
pasHbIX TPOPMNUYECKUX YPOBHEIA
Mo PUCYHKY.

BeLL,EeCTB) B MOTOKE BELLECTB ¥ XapaKTepu3oBaTb CO/THEUHbI

3Heprum.
Tpothnyecknin ypoBeHb
ABTOTPObI
eTepoTpodbl

CBET KaK 3HepreTUyeckuii
pecypc.

Mcnonb3osaTb npasuno 10%
NS pacyeta NoTpe6bHOCTH



MuweBas ceTb
Muwesas uernb
lMoToK BellecTBa
lMoTOK aHeprum
ArposkocucTema.

opraHvM3ma B BeLLecTBe.
XapakTepn3oBaTb arpoLeHo3
MpuBOANTL NPUMEPbI TUMOB
paBHOBECKSA B 3KOCUCTEMAX,

NepPBUYHON N BTOPUYHONA

JKonornyeckas CyKLeccus  CyKLeCCUiA.
Tunbl CYKLLECCUOHHbBIX OnucbiBaTh CBONCTBO
N3MeHeHWI, (DaKTopsbl, CYKLECCUIA.

onpejenstoLme AHanM3npoBaTtb cofepXaHue
MPOAOMXKUTENBHOCTb onpeaeneHnss 0CHOBHOIO
CYKLIECCUMN. NoOHATUSA. OBBACHATD

CYWHOCTb 1 NPUYNHBbI
cykueccun. HaxoauTtb
pasnnumna Mexay nepsuYHON u
BTOPMYHOW CYKLIECCUSIMU.
Tema 1.6. BuocgepHblil ypoBeHb (4 vaca)

Buocepa n ee CTPyKTypa, Buocdepa, npu3sHakm
CBOWCTBA, 3aKOHOMEPHOCTMU. 6uocpepsl;

KpyroBopoT BeLEeCTB Y 3HEPrun B CTPYKTYPHbIE KOMMOHEHTbI 1
6rocepe. CBOWACTBa 6uocgepsl, ponb

MpuBoAUTL NpUMepsbl
abnoTnyecknx (hakTopos.
XapakTepn3oBaTtb XnBoe
BELLECTBO, BMOKOCHOE 1

3sonwouns brochepsl. BansHne  6MONOrMYECKOro KOCHOe BeLecTBO Guochepbl.
[eATeNbHOCTN Yel0BeKa Ha pasHoobpa3ns B COXpaHEHUM AHaANN3MPOBaTb COLepXaHune
6uocgepy. dKonormyeckme 6uocepsl. PUCYHKa 1 onpeaensTb

Kpusuncbl. PaumnoHanbHoe
NpUpPoLoNo/b30BaHMe.
N1.p. 9 «AHanuns n oueHka

AbBnoTnYeckme hakTophl,
BeLecTBa, MCNOMb3YyeMble
opraHusmamm B npotiecce

rpaHuubl Grocgepsl.
XapakTepn3oBathb:
CYLWHOCTb KpyrosopoTa

nocneacTBUin AesATENIbHOCTM
yesioBeKa B 3KOCUCTEMAX,
COOCTBEHHbIX MNOCTYNKOB Ha
XWNBble OpraHnN3mMbl 1
3KOCUCTEMBbI»

XU3HEEeATeIbHOCTMN.
Broxmumunyeckume UuKbl
BO/bI, Yrfiepoja, asora,
thocthopa;

nposiBneHne PuU3nKo-
XUMMNYECKOT0 BO3AENCTBMUSA
OpraHn3moB Ha cpefy.
3HauyeHne KpyroesopoTta
BELLEeCTB B 3KOCUCTEME.
BroreoxmMmnyeckune LuK/bl
BuoreHHble 3/IeMeHTbl

BELLEeCTB U NpeBpaLLeHus
3Heprum B aKocucTemax;

POJib XXUBbIX OPraHM3MOB B
XXU3HW NNaHEeTbl U
obecnevyeHUN yCTONYNBOCTH
Guocepsl.

MporHo3npoBaTb NOCNeACcTBUA
[NS Halleil NNaHeThbl
MCYE3HOBEHUSA XMNBbIX
OpraHv3mos.

PackpblBaTb :p0/b YeN0BEKA B

MWKpPO3/1EMEHTBI 6unocepe; CyLLHOCTb
Mymyc paynoHanbHOro
AHTPONOreHHbIe (hakTopbl NPUPOAONO/b30BaHNA.
BO3/1€MCTBUS Ha OMOLIEHO3bl; BbISBAATL 0COGEHHOCTU
(hakTopbl (NPUYNHBI), arpo3KoCUCTEMBbI.

BblI3blBatOLL e IKONOTMYECKNIA AHAIM3NPOBATL UH(OPMALUIO

Kpm3uc. M [enatb BbIBOA O 3HAYEHUU

Hewncuepnaemblie u NMPUPOAHbLIX PECYPCOB B XKM3HU

ncuepnaemble NPUPOAHbIE yesioBeka.

pecypcbl. BbiCcKa3blBaTb NpesAnonoXeHuns
0 BMelLaTenbCTBE Ye/I0BeKa B
npoteccol brochepsi.
Mpepnaratb nyTn



Pa3BuTune 3BONHOLNOHHOTO
y4YeHus.

OCHOBHbIE MONOXEHUS TeopUn
3BoNtoOLUN. OBUXKYyLLME CUbI
3BOJIOLUN.

Bopb6a 3a CyllecTBOBaHMeE.
EcTecTBeHHbI 0TOOP.
Pe3ynbTaTbl 3BONOLUN:
MHOrootpasue BUA0B,

NpMUCNoco6/1eHHOCTb OPraHN3MOB

K cpeae 06MTaHus.
MpucnocobneHHOCTL U ee
OTHOCUTENbHOCTb.

M cKyccTBEHHBbI 0T6OP.
O6pasoBaHune BUA0B —
MWUKPO3BOOLMS.
Makpoassonuyma

Pasgen 2. 9Bontoumnsa (6 4yacos)

OnpegeneHne noHATMA
3Bosiouma. MNMpeanocsinku
yyeHus Y. [lapsuHa.
CyLLHOCTb NOHATWIA Teopua,
Hayu4HbI/ (hakT. OTAnuns
3BO/IIOLMOHHbBIX B3rnsgos Y.
JapsuHa u XK. b. JlTamapka.
2BooUMA

VicKyccTBEHHbI 0TOOP
HacnegcrteeHHas
N3MEeHUYNBOCTb, 6opbba 3a
cyuwectsoBaHne. OCHOBHbIe
MOM0XEHNS 3BOJIIOLNOHHOIO
yyeHunsa Y. JapsuHa;
ABVDKYLLME CUNbI 3BONOLMNN;
(hopmbl 60pbOLI 3a
CyLLeCcTBOBaHME WU NPUBOAUTD
npuMepbl MPOABAEHUS.
CyuwHocTb 60pb6bI 3a
CyLLEeCTBOBaHWE;

CYLHOCTb eCTEeCTBEHHOIO
oTbopa.

daKTOopbl BHELLHEN cpeapl,
npusoasLne K otéopy.
EcTecTBeHHbI 0T60pP
McKycCTBEHHbI 0T60p.
Pasnnuns mexagy
cTabunusmpyouieii un
ABUXYLLEn hopmamu
eCTeCTBEHHOr0 0THOpa
OCHOBHbIE TUMbI

NpeosoneHns 3KONOrNYeCKOro
Kpusnca.

MpnBOANTL NPUMEpPBI
Hay4HbIX (haKTOB, KOTOpbIEe
6bI1 cobpaHbl Y. [lapBuHOM.
OO6BbACHATL NPUYNHY
MHOroo6pasns gomallHnX
XXVBOTHbIX U KY/IbTYPHbIX
pacTeHNiA.

YcTaHaBnMBaTb B3anMMOCBA3b
MEXAY ABVKYLLMMU Cunamm
3BoNOLMNN.

CpaBHuBath no
NPeanoXeHHbIM KpUTepuam
€CTECTBEHHbIN ©
MCKYCCTBEHHbIN OTOOPbI.
MpnBOAUTL NPUMEPSI:
cTabununsnpyoLero oToopa;
[IBUXYLLLE GopMbl
€CTeCTBEHHOro oTbopa.
XapakTepusoBatb QopMbl
€CTeCTBEHHOro oTbopa.
PackpbiBaTb cogep>kaHue
MOHATUSA NPUCNOCO6EHHOCTb
BMAA K YCNOBUAM
OKpYy>XatoLLel cpeabl.
MpuBOAMTL NpUMepLI
NPUCNoco61eHHOCTM
OpraHn3MoB K cpeje
obuTaHus.

BbISiBNSATL OTHOCUTENLHOCTb
NPUCNOCO6NEHNIA.
O6bACHATL OTHOCUTENbHBbIV

npucnoco6ieHnii opraHn3MoB XxapakTep

K OKpy>XatoLen cpege.
Ajpantaums
(npucnocobneHHOCTbL BMAA K
YCNOBUSAM OKpYXKatoLL el
cpegbl)

PasnnyHble BUAbI N30NALNN.
CyLlWHOCTb 1 3Tanbl
reorpacguyeckoro
BMA0006pa3oBaHus;
CYLLLHOCTb 3KO/I0MMYEeCcKoro
BMA006pa3oBaHus.
OnpeaeneHnin NOHATHIA

MUWKPO3BO/OUMA, apoMopgos,

nanoagantauus, obuias
JereHepayms,
MaKpO3BONHOLMS.

NMPUCNOCOBbUTENbHBIX
NMPW3HaKOB Yy OpraHnN3MoB.
JokasbiBaTb 3aBUCMMOCTb
BMAOBOro pasHoo6pasus ot
YCNOBUIA XKU3HMW.
Ha3blBaTb OCHOBHbIE
Hanpas/eHMA 3BONOLNN.
OnucbiBaTh MPOABNEHNUA
OCHOBHbIX HanpaB/ieHWI
3BoNOLMNN.

MpuBOAMTL NpUMepLI
apoMopo308 U
naunoagantaymii.
OT1nnyatb npumMepsl
NPOSBNEHUSA HanpaBneHni
3BoNOLMNN.



Ponb 6uonorum B Pasnuuatb NoHATUSA
(hopMUPOBaHNN COBPEMEHHON MUKPO3BOMHOLINSA 1
eCTeCTBEHHOHAYYHOWA MaKpOo3BOOLNS.
KapTUHbI MMpPa; CYLLHOCTb

6uonornyeckoro npotecca

3BO/IIOLNM HA COBPEMEHHOM

YpOBHe.
Pasgen 3. Bo3HWKHOBeHMe u pa3BuTHe xu3Hn (5 4acos)
B3arnagel, runotesbl u Teopun 0 OnpegeneHne TepMUHa - MpuBOAUTL NPUMEPSLI
NMPONCXOXAEHWUM YKU3HMN. rmnoresa. [0Ka3aTeNbCTBa COBPEMEHHOW
KpaTtkas ucropus passutums ATanbl PasBUTUA XU3HN. rMnoTesbl NPOUCXOXAEeHUS
opraHuyeckoro mupa. Passutne  Koauepsatbl, MPOGUOHTHI, XU3HK.
XXW3HW B apxee, NPOTepo30€e U aBTOTPOMbI, reTepoTpodbl,  XapakTepusoBaTb
naseosoe. aspobbl, aHaspoobI, COBpPEMEHHbIE NPeaCcTaBNEHNS
KpaTtkas ucropus passutums NMPOKapuoTbl, 3yKapuoThbl. 0 BO3HUKHOBEHUM XW3HW.
opraHmyeckoro mupa. Pasgutme  laneoHTos0rMNA O6bACHATL ponb 6uonoruy B
XXW3HN B Me3030€e 1 KainHo3oe. J1.p. MpokaproTel (hOpMUPOBaHUN COBPEMEHHO
10 «MN3yyeHne asonoums €CTeCTBEHHOHAYYHOW KapTWHbI
nasieoHTON0r NYeCcKnX JyKapunoTbl mupa.
[,0Ka3aTebCTB 3BONOL UM, MpucnocobneHns pacTeHnUii N BbicKasbiBaTb CBOKO TOYKY
[JokasaTenbCcTBa 3BOMIOLMMN. XXVBOTHbIX B CBA3WU C 3PEHUS 0 CMI0XHOCTY BOMpoca
BbIXOJOM Ha CyLuy. BO3HWKHOBEHWSA XXU3HU.
Mpumepbl: pacTeHUn un OnucbiBaTb HavaslbHble 3Tanbl
XWBOTHbIX, CYLLECTBOBAaBLUNX GUONOrMYECKON 3BONOL M.
B NPOTEp030€e, Naseosoe, HasblBaTb 1 ONuCbIBaThb
Me3030€ U KailHO030€; CYLLHOCTb rMnoTes
apoMop¢030B y pacTeHUin 1 06pa3oBaHUSA
XXVBOTHbIX NPOTEPO304, 9YKapmoTMYECKON KNeTKu.
naneo3os, Me3030¢; O6bACHATL B3aMMOCBSA3N
nanoaganTtauuii y paCTeHU 1 OpraHu3mMoB U OKpYXatoLein
XUBOTHbIX KaliHO304. cpelbl.

O6BACHATL NPUUNHBI
NosIBMIEHNA U NPOLBETAHUSA
OTAeNbHbIX TPYNMn pacTeHUi un
XMWBOTHbIX U NPUYUHBI KX
BbIMUpaHUA. OOBbACHATb
MPUYUHbI 3acefieHns
[AVNHO3aBpamMu pasinyHbIX Cpej
XWU3HU. BblaenaTb (akTopsl,
KOTOpble B 60/bLUE CTeneHn
OnpeaenatT 3BOMOLUNIO HbIHEe
XUBYLLUX OPraHU3MOB.
MpuBOANTL [OKa3aTeNbCTBa
3BofoLUN.

Pe3ynbTaTbl OCBOEHUSA NpeameTa

MpegmeTHble:
. Bblfe/leHNe CYLLECTBEHHbIX MPU3HAKOB OUONOTMYECKUX O0OBEKTOB (OT/NUMUTENbHLIX MPU3HAK

XVMBbIX OPraHM3MoB; K/EeTOK W OpPraHW3MOB pacTeHWiA, XXWBOTHbIX, TPUGOB W GaKTepwuii; opraHusma



yefioBeka; BWAO0B, 3KOCUCTeM; Guochepbl) M npoueccoB (06MeH BewecTB W NpeBpalleHne 3Hepruu,
nWTaHWe, AblXaHWe, BbIAeNeHWe, TPaHCMOPT BELLECTB, POCT, Pa3BUTUE, Pa3MHOXeHWe, perynauns
XUN3HeLeATeIbHOCTN OpraHnu3Ma; KpyroBopoT BELLEeCTB W NpeBpalleHre 3Heprumn B akocucTemax);

* MpuBeAeHWe [JoKasaTenbCTB  (aprymeHTaums) poACTBa 4YefloBEKa € MJIEKOMUTAKOLWUMM
XXMBOTHbIMUW; B3aMMOCBA3M Ye/lOBEKA W OKpYXaloLleil cpefbl; 3aBUCUMOCTWU 340POBbS 4efnoBeka OT
COCTOSIHMS OKpY>KarLl el cpefbl; HEOOXOAMMOCTU 3aliUTbl OKpYXatolel cpefbl; COBMOAEHMA Mep
NpomMnakTUKnM 3aboneBaHWiA, BbI3bIBAEMbIX PaCTEHMAMW, >KUBOTHbIMU, OGaKTepusimu, rpubamu wu
BMpyCcaMu, TpaBMatuama, ctpeccos, BUY-nH(pekumn, BpefHbIX NPUBbLIYEK, HAPYLIEHUS OCaHKWU, 3peHus,
cnyxa, MHMEKUMOHHbIX 1 NPOCTYAHbIX 3a601eBaHW;

s Knaccuukaums — onpefeneHne MNpUHaANEXHOCTU BMONOrMYeCKUX 06BEKTOB K OMpejesieHHO
cucTeMaTuyeckon rpynne;

* 00bACHeHWe posin 6MONOrMM B MPAKTUYECKON LeATeNbHOCTU NI0Aein; MecTa U pofiv Ye/loBeKa B
npupoge; POACTBA, OOWHOCTM MNPOUCXOXAEHWS W 3BOMOLMW PACTEHWA M >XKMBOTHbLIX (Ha npumepe
COMOCTaBNEHUSA OTAEMbHbIX TPYNM); PONW pPa3NNYHbIX OPraHM3MOB B >KU3HW YeNOBeKa; 3Ha4yeHus
6Monornyeckoro pasHoobpasns [Ana COxXpaHeHus 6Guocdepbl; MexaHU3MOB HaCNe[CTBEHHOCTM W
M3MEHYMBOCTW, MPOSABNEHUA HACNEACTBEHHbIX 3aboneBaHWiAi Yy 4enoBeka, BWUA00Opa3oBaHUA 1
npUcnoco6/1eHHOCTH;

* pasnnyeHue Ha Tabnumuax YacTeid 1 OPraHOMAOB KNETKU, OPraHOB 1 CUCTEM OpPraHOB YeNOBeKa; Ha
XMBbIX 00bEKTaX W Tabnmuax OpraHoB LBETKOBOrO pacTeHWUsi, OpraHoB W CUCTEM OPraHOB >XMBOTHbIX,
pacTeHWi pasHbiX OTAENOB, XWBOTHbIX OTAE/NbHbIX TUMOB W KNaccoB; Haubonee pacnpoCTpaHEeHHbIX
pacTeHWi 1 JOMALLHUX XWUBOTHbIX; CbeA06HbIX N AA0BUTLIX FPMOOB; ONACHbLIX A5 Ye/N0OBEKa PacTeHuii 1
XXMNBOTHbIX;

* CpaBHeHMe 6MONOrMyeckMx 06HLEKTOB M MPOLLECCOB, YMEHMWE [enaTb BbIBOAbl M YMO3aK/IO4YeHUs
Ha OCHOBE CPaBHEHWS;

* BbISIB/IEHNE N3MEHUYMBOCTN OPraHM3MOB; MPMUCNOCO6AEHNA OPraHN3MOB K Cpefe 06MTaHUs; TUMOB
B3aMMOJeNCTBMA pa3HblX BUAOB B 3KOCWUCTEME; B3aMMOCBA3EM MeXJy OCOH6eHHOCTAMWU CTPOeHUs
KNeTOK, TKaHei, OpraHoB, CUCTEM OpPraHoB M UX QYHKLUAMU;

e OBNafieHNe MeTofamMu OGMONOrMYEcKO HaykKu: HabnwaeHWe W onucaHWe OUONOTNYECKMX
06BEKTOB M MPOLLECCOB; MNOCTaHOBKA GMONOTMUYECKMNX IKCMEPUMEHTOB U 06bACHEHWE UX PE3yNbTaToB;

* 3HaHVe OCHOBHbIX MpaBuW/ MOBEAEHUS B NPUPOLE M OCHOB 340POBOro 06pasa >XM3HW; aHanu3 u
OLUEHKa NOCMeACTBUIA [eATENbHOCTW 4YeNloBEKAa B MNPUPOAE, BAMAHMA (HaKTOPOB pUCKa Ha 340POBbe
YenoBeKa;

* 3HaHue u cobnogeHne npasun paboTbl B KabuHeTe 6uonorum; cobnogeHne npasun paboThbl C
6uonornyeckuMy  npubopamMm M MHCTPYMeHTamu  (npenapoBanbHble  WIAbl, CKanbMnenu, nynbl,
MUKPOCKOMbI);

* OCBOEHME TNpPUEMOB OKa3aHMA MNepBO/ MNOMOLWM MNpY  OTpPaBNeHUM AAOBUTbBIMKU  rpubamu,
pacTEHMSIMM, YKyCax >KMBOTHbIX, MNPOCTYAHbIX 3ab0neBaHMsAX, O0XOrax, O0OMOPOXEHMUSX, TpaBMax,
CnaceHUM yToMatoWero; payuMoHanbHOW OpraHM3auun Tpyaa U OTAbiXa, BblpaliMBaHWA U Pa3sMHOXEHUS
KYNbTYPHbIX PacTeHU 1 LOMALIHUX XMUBOTHbIX, YX04a 3a HUMW; NPOBeAeHNS HabNOAeHNI 3a COCTOSAHUEM
COOCTBEHHOI0 OpPraHun3Ma;

OBMafieHNe YMEeHMNEM OLeHMBaTb C 3CTETUYECKON TOYKMN 3pEHNSA 0OBLEKTLI XXMBOIN NPUPOALI.
MaTepuanbHO-TexXHM4Yeckoe obecrneveHne o6pa3oBaTenbHOro npoyecca.

HarnsagHole n JeMOHCTPaLOHHbIe nocobus

1.[leMOHCTpaLNOHHbIe TabnnLbl Ha NeYaTHOW OCHOBe

2.Y4ebHble 6UONOrNYecKne Moaenm



3. KOHTPO/IbHO-N3MepuTe/bHbIe MaTepuasbl
TexHuyeckune cpeacraa
1.MynbTuMeamnIiHbIA KOMNbIOTEP

2.0KpaH

3.MpuHTEp

4. CkaHep

5. KonupoBanbHbIil annapat

6.Bugeonsneep

 YMK:

« 1 KomeHckuii AJl., KpukcyHoB E.A., MNaceyHuk B.B. BeefeHue B 06LLy0 61M010TUI0 1
3Konoruto. 9 knacc: Yueb, ans obuieo6bpasosat. y4eb, 3aBefeHuii. - M.: Apoda, 2006;

« [ononHuTenbHasa nuTepartypa:

« 1 MaceyHuk B.B. BBefeHMe B 06LLYIH0 GUONOMMIO 1 3KONOTMO. 9 Knacc: TemaTU4YecKoe U
NoypoyHOoe naaHMpoBaHMe K yuebHuky. - M.: Apoda, 2008;

« 2. COOpPHMK HOpPMATUBHbIX AOKYMeHTOB. buonorua / Coct. 3.4. AHenpos, A.l'. Apkagbes. - M.:
Opodga, 2009;

« 3.Mporpammbl A1 obuieobpa3oBaTe/ibHbIX yupexaeHuid. buonorug. 5-11 knaccel. - M.: [poga,
2009;

« 4. bartyeB A.C., l'ynenkoBa M.A., EneHesckuin A.I'. bronoruna: Bonblwoi cnpaBoOYHUK ANs
LWKO/IbHUKOB M noctynawwmx B By3bl. - M.: Apoda, 2004;

« 5 bonroea M.B. C6opHMK 3agay no O6uiein 6uonormm gns noctynawwmx B Bysbl. - M.: OHukc 21
BeK: Mup 1 o6pasoBaHue, 2005;

« 6. Kosnosa T.A., KyumeHko B C. buonorus B Tabnuuax 6-11 knaccbl: CnpaBo4yHoe nocobue. -
M.: Apoda, 2002;

« 7.lepHep I".N. O6uwasn 6uonorus. MNMoypouHble TecTbl U 3agaHusa. - M.: Aksapuym, 1998;

« 8. lumeHoB A.B., NMumeHoBa V.H. buonoruns. Angaktuueckne matepuansl K pasgeny «Obéuwas
6uonorus». - M.: N3patenscteo HLL HAC, 2004;

e 9. Pe6poBa J1.B., Npoxoposa E.B. AKTUBHbIE POPMbI U MeTOAbl 00yUYeHUsa Guonornn. - M.:
MpoceeleHme, 1997;

» 10. ®pocuH B.H., Cusornasos B. . FoToBUMCS K e4MHOMY rOCYapCTBEHHOMY 3K3aMeHY:
O6uwasa 6uonorud. - M.: Apoda, 2008;

« 11 MaceuyHnk B.B., LUBeuos .. BeeaeHune B 06yt 6uonoruto. 9 knacc: Paboyas TeTpadb K
yuebHUKy «BBeaeHne B 06uyto 6uonorno. 9 knace». - M.: poda, 2009.

* JlnTepaTypa ondydaumxca:
1 KomeHcknin Af., KpukcyHos E.A., MaceuHnk B.B. BeefgeHne B 06LLYH0 6MON0TNIO0 U

akonoruto. 9 knacc: Yueb, ana obuieobpasosart. yyeb, 3aBefeHunii. - M.: Opoda, 2006;

« 2. MaceyHuk B.B., LLBeuos I'.I'. BeeaeHune B 06L1y0 6uonornto. 9 knacc: Pabouyast TeTpagb K
yuyebHUKY «BBefeHne B 06wyt 6uonoruto. 9 knacex». - M.: Apoda, 2009.

e 3. Ayapbax, L. lNeHeTtuka. - M.: Atomusgar, 2009.

« 4. JHUmuKnoneaus ana getein. T. 2. buonorusa. 5-e u3g., nepepab. v gon. / rnas.peq. M. L.
AKceHoBa. - M.: ABaHTa+, 1998. - 704 c.: nn.

e 5. ¢ nosHaw mMup: fetckas aHUMKNoneansa: MUrpawnum >XnsoTHbelx / aBtop A. X. Tambues. - M.:
000 «dupma «MN3patenbctBo ACT»; OOO»AcTpenb», 2009. - 464 c.: un.



* 6. 9 no3Hal MuUp: AeTCKas 3HUMKIONeANA: pasBuTure XXnsHu Ha 3emne / aBtop A. X. Tambues. -
M.: OO0 «dupma «M3gatenscTBo ACT»; OO0 «AcTpenb», 2008. - 400 c.. un. INEKTPOHHbIE
obpa3oBaTenibHbIE PecypcChl:

e 1) TabopaTopHbIin NpakTUKyM. bronorus 6-11 knacc (y4ebHoe 3N1eKTPOHHOE U3jaHue),
PecnybnumkaHCcKuUii MynbTuMeamna LeHTp, 2004;

* Jlabopatopus KJIETKA.

e JlabopaTtopusi TEHETUKA.

e JlabopaTtopusi SIKOCUNCTEMDbI.

» 2) http://bio.1september.ru - razeta «brnonoruns» - NpUNOXKeHUe K «1 CEHTAOPSA»

* 3) www.bio.nature.ru - Hay4YHble HOBOCTU GUoOrUN.

e 4) www.edios.ru - 9goc - UeHTp  AUCTaHUMOHHOro 06pa3oBaHus.

* 5) www.km.ru/education -Yue6Hble MaTepuansl U cnoBapu Ha cainte «Kupunn n Medoguninx»

* 6) buonorus 9 knacc. O6ULIME 3AaKOHOMEPHOCTU. MynbTUMeANIAHOE MPUTOXKEHUE K YUEOHMKY
H.N.CoHnHa (aneKTpoHHOoe yyebHoe n3gaHue), Apoga, ®PusmkoH, 2006

Mcnonb3osaHne Q0P Ha ypokax B 9 knacce

Ne n/n Ha3BaHue TeMbI Kon-Bo Kon-BoO ypoKoB ¢ Ne ypoKoOB ¢
YPOKOB MCNOoTb30BaHNEM NCMosib30BaHMEM
90P 30P
1 BeepgeHue 3 2 1,2
2 MoneKynspHbIil ypOBEHb 8 7 4,5,6,8,9, 10, 11
3 KneTouHbIn ypoBEHb 14 12 12, 13, 14, 15, 16,
18, 19, 20, 21, 22,
23, 24
4 OpraHn3MeHHbIli YPOBEHb 15 10 26, 27, 28, 29, 30,
31, 34, 35, 37, 39
5 MonynsauMoHHO-BNAOBOIA 2 2 41, 42
YPOBEHb
6 JKOCUCTEMHbI YPOBEHb 5 4 43, 44, 45, 46
7 BuocthepHbIi ypoBeHb 5 4 48, 49, 50, 51
8 asonwoyna 8 5 54, 55, 56, 57, 58
9 BO3HMKHOBEHME N pa3BUTUE 5 5 59, 60, 61, 62, 63
XKU3HU

10 O606LeHmne 5 3 64, 65, 66


http://bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education

1

Tema ypoka
Twnn ypoka
JomauwHee
3agaHue

Cpoku

Bbvonorua - Hayka o 1-a

XN3HN.

BBoAHbIl ypoOK.

03 81

MeToabl
nccneposaHus

Kom6uHnpoBaHH
bili YPOK.

Hepaens
CeHTabpA

1-1
Hegens
CeHTAbpA

Moypo4yHoe nnaHupoBaHue

3NeMeHTbl cogepxaHus

TpeboBaHusa
K YPOBHIO NOATOTOBKU
obydaruerocs

BBEAEHWE (3 uaca)

OCHOBHbI€ NMOHATUA
Brnonorusa.
MUKOIOTns
6puonorus
anbronorus
nasieobotaHunka
61noTexHonorms
6rnodnsunka
onoxmmusa
pagnobuonorus
daKThbl

Buonorna kak Hayka.
Mpoueccel
CTaHoBAeHUe 6mMonornm Kak
Hayku. NHTerpauus u

andpepeHynanns.

OCHOBHble NOHATUA
Hayka. HayuHbli1 ¢hakT.
nnotesa. Teopus.
®akTbl MeToAbl N3yyeHus
XMWBbIX 06BHEKTOB:

BMOTOTMYECKNIA SKCMEPUMEHT,

[aBaTb onpepgeneHve TepMUHY
6uonorus.

MpuBoanTb npumepbl audde-
peHumauum n nHTerpayum
61010rNYECKUX HayK.
MepeuncnaTb 3Ha4YeHue JoCTu-
XeHuii 6uonorum B
pa3nnyHbIX cdpepax
YenoBeYvYecKoin AeATeNbHOCTH.
Bbigenate npegmMeTr  M3yvyeHus
6uonormu.

XapaktepusoBaTb 6uonoruio
KakK KOMMN/IEKCHYIO Hayky.
CamocTtoATensHo  chopmynu-

poBaTb OnpefeneHne OCHOB-
HbIX MOHSATWIA.

OO6bBACHATL ponb 6Guonorun

B COBPEMEHHOM 06LLeCTBE.
"Bbicka3blBaTb CBOE MHeHue
06 yTBEPXAEHUU, 4TO
3HauyeHne 6UONOrNYeCcKnX
3HaHWIA B COBPEMEHHOM
Mepeuncnate MeToAbl Hay4yHOro
nccnenoBaHus.
OnuceiBaTb  3Tanbl
nccnepoBaHus.
OTnnyatb rMnoTesy OT Teopuu;
Hay4HbIn haKT OT CO0OLEHMS.

Hay4yHoOro

N3meputenu SN1eMEeHThI
JononHuntens
HOTO
cogepxaHunsa
YnpaxHeHus
Nol No2, Ne3, No4
B paboueii
TeTpaau c
neyaTHOMW OCHO-
BOIA.
Bonpochkl K §2. Sransl
Hay4yHoro
nccnepfoBsaHus.



CyLWHOCTb  XMW3HNU

N CBOWCTBA XWUBOTO.

Kom6uHnpoBaHH
blii YPOK.

.3. 83

MonekynspHblii
YpPOBEHb.

N3yuyeHue un
nepsuyHoe
3akpenneHune
HOBbIX 3HAHWUNA.

HabnwaeHne, onucaHue.

CamocTtoATensHo  chopmynu-
poBaTb oOnpefeneHne OCHOB-
HbIX NOHATUIA. Bbligensatb
061acTb NpUMeEHeHns

MeToL0B MuccnegoBaHusa B
6uonoruu.

MpepgnaraThb mMeToAbl Nccneno-
BaHUA O/19 KOHKPETHbIX

cuTyauuii.

2-1 OCHOBHbIe NOHATUSA XXU3Hb. JaBaTb onpegeneHve noHA- Bonpoc Nol
Hegena  OTKpblITaa cucTema. T U0 XU3Hb. Ha c.13
CeHTabpa HacnencTBEHHOCTb. Ha3biBaTb CBOICTBA XUBOTO. yyebHuKa.

M3MeHUYnMBOCTb. OnucelBaTb

dakTbl OTINUUTENBHbIE nNposiB/ieHne CBOMCTB XWBOrO.

OCOOEHHOCTU XXUBbIX PaznnuyaThb npoueccobl obmeHa Yy

OpraHn3MoB OT HEeXMUBbIX Tes: XWBbIX OpraHn3sMoB 1 B HEeXMNBOIA

eAUHbIA NpuHUMN opraHusauuu, MPUPOAE.

obMeH BELL,eCTB U 3Hepruu, BbigenaTob ocob6eHHOoCcTH pa3Bun-

OTKPbITbIE CUCTEMBbI, peakyuss  TWA XUBbBIX OPraHN3MoB.

Ha U3MEHEHUs OKpyXatoLLell *[loKa3blBaTb, UYTO XWBble opra-

CpeAbl, pasMHOXeHMe, HU3MbI - OTKPbITbIE CUCTEMBI.

pa3BuTue, Hac/eCTBEHHOCTb

M WU3MEHYUBOCTb,

npucnocob6nexHne K

onpefeneHHol cpege

obuTaHus.

O6MeH BeLLecTB, NpoLecchl

CWHTe3a 1 pacnaga.

Ocob6eHHOCTU pasBUTUA:

YyNnopsi404eHHOCTb,

NoCTENEeHHOCTb, No-

cnepfoBaTesibHOCTb,

PA3AE/N 1. YPOBHW OPTAHU3ALIUU XWVBOW MPUPO/AbI (45 uacos)
TEMA 1.1. MOJIEKY/IAPHbIA YPOBEHb (8 uacos)

2-q OCHOBHbIe MOHATUA MpueognTb npumepbl 6uono- Bonpoc Ne3
Hependa  MoHomep lMonumep numepos. Ha3biBaTb: Ha c.18
ceHTAbpA Buononumep npoueccol, npoucxogsawue yyebHuMKa.

®aKTbl YPOBHU
opraHusaynmn X1nBoi NpUpPosbI.
MonekynspHbli YypOBEHb Kak
6uonornyeckasa cuctema.

Ha MOJIEKY/IAPHOM YPOBHE;
YPOBHW OpPraHm3auunm XX1M3Hu un
3/IeMeHTbI, 06pasywuime
ypoBeHb. OnpefenaTb
NpUHaANeXHOCTb

Bonpocol k § 1.1



[.3.81.1. YHunBepcasibHOCTb ONONOrMYEeCcKNX 06 bEKTOB K

610MN0NMMEpPOB. YPOBHIO OpraHusauuu.

MpUHLUMN opraHnsauum BblaensATb rpynmnbl NosiMMepos

610MNO/IMMEPOB. N HaXoAUTb pasnuune mexay
HUMW.

PackpbiBaTb CYLHOCTb MNPUH-
uuna opraHusauuu
6rononMmepos.

OO6bACHATL, No4vyemy 6esnku,
HYK/ENHOBbIE KWCOTbI,
yrneesoAbl 1 NUNUAbI ABASAKOTCS
énononumepamu TONbLKO B

KneTke.
5. Yrnesogpl. unuapi. 3-A OCHOBHbIe MOHATUA MpusoanTs  NpumMepsbl Be- Bonpocbl K
Hegena  Yrnesofbl LLecTB, OTHOCALLMXCA K §12,1.3.
CeHTAbpA Jlunuabl yrnesogam v nunugam.
Kom6unHMpoBaHH FoOpMOHBI HasbiBaTtb:
blli YPOK. ®akTbl Knaccudukauns opraHuyeckue BelliecTBa
[.3. §1.2;81.3. yrnesofoB. ®YHKUMW YINIeBOA0B K/IETKY,
B XUBbIX OpraHu3max: KNeTkn, TKaHW, OpraHbl,
JHepreTuyeckas, CTpoMTe ibHbIA 6Goratble AMnuaamMun u
mMaTtepuan,  UH- yrnesogamu.
dhopmaumoHHas. XapaktepusoBarTb:
®YHKUMN  NUNNLOB: 6rnonornyeckyo posb
NCTOYHUK SHEPTUU, UCTOYHUK yr1eBof0B;
BOAbI, 3aluUTHas, 610/I0TMYECKYI0 POSib
CTpouTenbHasa, perynatop-Hasa. Avnuaos. KnaccuduuuposaTb
CeolicTBa NMNUA0B: yrnesofbl Mo rpynnam.
obpasoBaHue aHepruy 1 Boabl
npwv OKUCNEHUWN, HU3KaSA
TenaonpoBOAHOCTb, M/IOTHOCTb
MeHbLUe BOAbl, HepacTBO-
pUMOCTb B BOAE.
O6BbeKTbl Yrnesoabl U UNUAbI
XMWBbIX OpraHn3mMoB.
6. CoctaB 1 cCTpoeHue 3-A OCHOBHbIe NOHATUA HasbiBaTb npoAykTel, 6oratble Bonpocbkl yyebHU- Benku npoctble
6EenkoB. Hepens Bernkn (NnpoTeuHbl, NONUNENTU- GenKaMu. Ka nocne 81.4. N CMIOXHblE
CeHTs6psa  [Abl). Y3HaBaTb MNPOCTPaHCTBEHHY Bonpoc 5 Ha ¢.27. (NpoTenHsl,
Fnobyna CTPYKTYPY MOMEKY/bl 6erika. npotengbl).

JeHaTypauusa HasbiBaTh: HAenatypauua



KomM6u1HMpOBaHHbI
 ypoK.

[3.81.4.

®OYHKUNN GENKOB. 4-5
Hegens
CeHTA6pSA

KoM6UHMpoBaHHbI

i ypoK.

[3.81.5.

HyknenHoBble Kucno- 4-4

Thl. Hegens
CeHTAbpA

KoM6UHMpoBaHHbI

i ypok.

[3.81.6.

daKTbl

YPOBHU CTPYKTYPHOW
opraHusauuun: nepsuyHas,
BTOpPMYHAsA, TpeTU4Has,
yeTBepTuUUHasA. O6beKTbI
Monekyna 6esika.

OCHOBHble NOHATUA
®epmeHT FOpMOH

dakTbl PyHKUUM 6E/IKOB:
cCTpouTesibHas,
KaTanuTuyeckas,
ABuraTtesnibHas, TpaHcnopTHas,
3awmuTHas, perynatopHas,
CUrHasbHas, aHepreTunyeckas.
HaxoxaeHne B opraHusme
6€e/1KOB BbIMOJTHAIOLLLNX
pasfnnuHblie QyHKLNN.

OCHOBHble NOHATUA
HyknenHoBble KMCNOTbI

P akTbl HyKnenHosblie KNCOThI
- buononumepsbl. AHK -
[e30KCUprUBoHYKIenHosas
kucnota; PHK - pu6o-
HyKNenHoBas KucnoTa.
HykneoTtug - MmoHomMep
HYKNENHOBbIX KUC/OT.
CTpoeHune Hykneotuga:

a3oTnuctoe oCcHoBaHKe, yrneBsoj

(ne3okcmpubosa, pubosa, oc-

CBA3b, 06pasyLyto
NePBUYHYIO CTPYKTYpYy 6enka;
JiBewiecTBO - MOHOMEpP benka.
XapakTtepusoBaTb YPOBHMU
CTPYKTYPHOI opraHu3saunu
6e/1KOBOW MONeKysbl.
OnucblBaTb MexaHu3M feHa-
Typauun 6enka.

OnpenenaTb Npu3Hak
feneHnsa 6enKoB Ha NpocTble
N CNOXHblE.

HasbiBaTb (hyHKUUN GEsIKOB.
OnucbiBaTb

NpPOsiBIEHNE CTPOUTENbHOIA,
pPerynsitTopHon u
3HepreTnyeckoin hyHkunii
OpraHnyeckKux BeLLecTB.
[aBaTtb onpegeneHve OCHOB-
HbIM NOHATUAM. [NpUBOAUTH
npumepbl  6€esKoB,
BbIMO/THAKLWMNX pasfinyHbie
dyHKLUN.

O6DBACHATL NPUUMHBI
MHOTroo6pasusa yHKUNiA
6enkoB. XapakrepusoBaTb

nposisneHne oyHKUnin 6enkos.

O6BACHATbL,  NoYeMmy
6enkn peako MCNosb3YTCA B
KayecTBe UCTOYHWUKA IHEPTUMN.
JaBaTtb nonHoe

HasBaHue

HYKNnenHoBbIM kucnortam AHK
n

PHK.

HaxoxpaeHune monekynbsl JHK
B

KneTke; MoHoMep
HYK/TEMHOBbIX KMC/OT.
Mepeuncnate BUAbI
MOJIeKy N

PHK 1 nx doyHkunn.

Bonpocb! K §1.5.
YyebHo-
nosHaBaTesibHas
3ajava
npo6aemHoro
cofepxaHus.

Bonpocbl Ne4, Ne5
B KOHUe 81.6.



10.

AT® un apyrue opra-
HUYecKue BellecTBa.

KomM6uHMpoBaHHbI
7 ypok.

[03.81.7.

Bunonornyeckne
KaTtanusartopsbl.

KomM6u1HMpoBaHHbI
 ypok.

N3.81.8.

1-9
Hepens
oKTA6PSA

1-1
Hepens
oKTA6pSA

[MpocTpaHCcTBEHHAA
cTpyktypa AHK - aBoiiHas
cnupans. HaxoxgeHve AHK B
KneTke: a4p0, MUTOXOHAPUW,
nnactngsl. Bugbl PHK n
HaxoxgeHue: pubocomMasnbHble,
TPaHCMOPTHbIE, WH-
dhopMaLnoHHble., PYHKLUN
HYK/TEMHOBbIX KMC/OT.
3akoHomepHoOCTK lMMpuHumMn
KOMN/IEMEHTapHOCTH.
OCHOBHble NOHATUA
Makpoapruyeckasa cBfsb
®akTbl AT® - yHuBeEpCanbHbIl
NCTOYHUK IHEPTUN.

Mpoueccbl MexaHn3m
0CBOGOXAEHUA W BbloeneHusa
3Hepruun.

OCHOBHble NOHATUA

Katanni KartanusaTopsbl
depmeHT AKTUBHBIN LEHTP
*KopepmeHT

dakTbl BewecTsa,
obnapatmowme KataMTUUYECKoi

cnoco6HocTbio:  PHK,
hepMEHTHI.
CTpyktypa  MOeKynbl

benka-gpepmeHTa: 6es0K 1
KodhepmeHT. CBoiicTBa
dhepmeHTOB: cneuu-
PUYHOCTD.

kyn AHK n PHK.

HasblBaTb CTPYKTYpHble
KOMMNOHEHTbI U pyHKUUIO ATO.
OnucbiBaTb MexaHu3Mm
0CBOOGOXAEHUA W BblaeNeHus
aHeprum.

*MpusoanTb NpUMepbl XUpo-
pacTBOPUMbIX U
BOLOPAaCTBOPUMBbIX
BMTAMWHOB.

O6BACHATL, NOYEMY CBA3M
Mexay octatkamu
POCHOPHON KUC/OThI
Ha3blBalTCA
MaKpoapruyeckumm.
XapaKTepusoBaTb:
6uoniornyeckyto posb ATO;
Bocnpoussogutb onpegene-
Hue  cnegylowmnx
TEPMUHOB: (DEPMEHT KaTasus,
KaTanunsaTop.

MpnBOAUTL NMPUMEPHI BELLECTB
- KaTa/nM3aTopos.
Mepeuncnatb hakTopsl, onpe-
Jenswowne CKoOpocTb
XUMUYECKNX peakumid.
OnucbiBaTb MexaHU3M
yyacTug KatanMs3aTtopoB B
XUMUYECKNX peaKkLnsx.
Ob6BACHATL, NOYEMY
60NbWNHCTBO (DEPMEHTOB

Bonpocbl 1-3 Ha Knaccudukayms

c.18 un BUTAMMWHOB:

BOMNPOC 4 B KOHLUE XUpopacTBOpPUMbIe

§1.6Hac.35. (A, 4, B);
BOLOpPacTBOpUMbIE
(B, C). Ponb
BUTAMUHOB B
opraHusme.

Bonpocel 1-3 Ha

€.37 B KOHUe 81.9.

YyebHo-

no3HaBaTesibHble

3agauu

npo6aemMHoro

cofepxaHus.



11.

12,

Bupychbl.

KoMGVHpOBaHHbIl
YPOK.

[3.81.9.
OCHOBHblE  MOJIOXE-
HUS  KNEeTOYHOW Teo-

pun.

YpoK nsyvyeHnsa wu
nepBMYyHOro
3aKpenneHnsa HOBbIX

[3.82.1.

2-q
Hefens
oKTA6PA

2-1
Hegens
OKTA6pS

YcnoBua Katanmsa:
KOHLEeHTpaums pepmMmeHTa u
BelwecTBa, t°, AaBneHue,
peakuunsa cpegbl. Npouecceol
MexaHu3mMm y4yacTtus
KaTanm3aTopoB B XMMUYECKUX
peakunsax.

OCHOBHbIE NOHATUA

Kancug Mapasut

®akTbl Bupycsl -
BHYTPUK/IETOUYHbIE NapasunThbl.
Mpu3Haku XnBoro:
pa3sMHOXeHWe,
HacnegCcTBEHHOCTbL U
N3MEHYMBOCTb.

O61bekTbl Bupychl.

Temnepartype TepseTt
KaTanuTuyeckme CBOWNCTBA.
*Moka3aTb BAUAHWE BUTAMUHOB
Ha npoueccsl
XU3HefeATesIbHOCTMU.
Vcnonb3oBatb nabopaTopHyto
paboTy ons fgokasatenbcrea
BblABMIaeMbix
NPeLnoOXEeHNIA;
aprymeHTnpoBatb
Hble pe3ynbTaThbl.

noJslyyeH-

[aBaTtb onpegeneHne TepMuHy Bonpochbl K 81.9.

napaswr.
MepeuncnsiTb NPU3HAKN XUBO-
ro.

MpuBOANTL NpUMeEpLI 3a6orie-
BaHWiA, BbI3bIBAEMbIX BUpYCaMMU.

OnucbiBaTb  UUKA  pa3BUTUSA
BMpYyca.
Bbigenats 0CO6EHHOCTH

CTPOEHNA BUPYCOB.
JokasbiBaTh:

4YTO BUPYCHI - 3TO XUBble opra-
HU3MbI; YTO BUPYCbI -
BHYTPUKNETOYHbIe Nnapas3unThbl.

TEMA 1.2. KNTETOYHbI AYPOBEHb (12 yacos)

OCHOBHbIEe MOHATUA
LUnTtonorusa

®akTbl Kretka - ocHOBHas
CTPYKTYpHas u
yHKUMOHaNbHas eanHnya
opraHn3moB. KrieTka kak
buocuctema. KnetouyHoe
CTpOEHMe OpraHM3mMoB Kak
[o0Ka3aTesIbCTBO MX POACTBA,
eVHCTBa XUBOW Npupoapl.
Teopusa OCHOBHbIE MOIOXEHUA
knetouHoli Teopun T. LLBaHHa,

Bonpoc  Ne3
KoHue 82.1.

MpuBoanTL NpMMeEpbl oOpra-
HM3MOB, MMEKLNX KNeToUHoe
N HEKNETOUYHOE CTPOEHMe.
Has3biBaTb: XXN3HEHHblE
CBOWCTBA KNETKW; MOJIOXEHUS
KNeTo4YHOW Teopwuu.
Y3HaBaTb K/IE€TKM pasnyHbIX
OpraHn3mosB.

HaxoauTb B 61OM0rMyecknx
cnoBapsix U1 cnpaBOYHMKaX
3HayYeHne TepMuHa Teopus.

HapylweHuns B
CTPOEHUN n

(pyHK-
LMOHUPOBaHUN Kie-
TOK - ofgHa 13 npu-
YnH

3aboneBaHuin
OpraHn3mos.



13.

14,

Obuwuwne

0 KneTkax.
KnetouHas
membpaHa.
KoM6UHMpoBaHHbI
i ypoK.

[.3. 82.2.

cBegeHunA

OpraHongsl
umTonnasmebl
[O/KeHne).

(npo-

KOM6MHMPOBaHHbI
 YypOK.

[.3. 82.5 00 KoHuUa,
§2.6.

3-4
Hepens
oKTA6pA

4-4
Hegens
oKTAbpA

OCHOBHble MOHATUA
OpraHounasl Liutonnasma
MuweBapuTenbHaa Bakyosb
®akTbl CTpoeHue n hyHKLUN
KNeTo4YHOl MeMbpaHbl.
PYHKUMM  KNETOYHOI
MeMb6paHbl: 3aWuTHas,
CTPYKTypHas, obecneyeHue
CBSA3U K/IETOK, n3bumpaTesibHblii
TpaHcnopT kneTok. O6BbEKTHI
CTpoeHne KNeToUHOol
MeMO6paHbl:4BONHON
NMNUAHLIA cnoii, pacno-
noxeHue 6esKoB.

OCHOBHbIEe MOHATUA

KpucTtbl 'paHbl

LinTockenet LieHTpronb
®aktel OpraHenssol
uMTonnasmbl: MUTOXOHAPUU,
nnactuabl. KNnetouyHblin LeHTp,
opraHougbl OBUXEHUSA,
KNeTOYHble BK/IIOYEHUSA, UX
3HayeHne B meTabonusme
KNeToK.

OC06EHHOCTN  CTPOEHMS
pacTuTesibHbIX KI1EeTOoK.
O61BbeKTbl MUTOXOHAPUN,
nnacTuabl, KNETOYHbIA LEHTP,
opraHougbl ABUMXEHUS,
K/eTOYHble BK/IHOYEHUS.

O6BACHATL 06UHOCTb
NPOVCXOXAEHNS pacTEHU 1
XMBOTHbIX. [loKa3biBaTb, 4TO
KneTka - XXuBas CTPyKTypa.
CamocToATeNbHO dopmy-
nvpoBaTb onpepeneHue
TepMmuHa yutosnorusa. JaBatb
OL,eHKY 3HAYEHUNIO OTKPbITUSA
KNeTo4yHoli Teopuu.

Pacno3HaBsaTb ¥ onucbiBaTb
Ha Tabnuuax KNeTouHylo
Mem6paHy. HasbiBaThb:
>cnocobbl MPOHWMKHOBEHUSA
BELLEeCTB B K/ETKY;

>(YHKLMN KNEeTOUHOA
mMembpaHbl. OnucbiBaTb
CTPOEHME K/IETOYHOI
MemObpaHbl.
XapakrtepunsoBaTb hyHKUMY
KNeTO4YHOI MeMbpaHbl.
*porHosnposarthb
nocneacTesua yganeHus
pasnuyHbIX OpraHonaoB K13
KNeTku

OnucbiBaTb MexaHU3M
nMHoOUUTO3a 1 haroymtosa.
Pacno3HaBaTb ¥ onucbiBaTb
Ha Tab/imuax OCHOBHblE YacTu
N opraHougbl KneTok
aykapuoT. HasbiBaTtb:
>opraHonabl LUTONIa3mbl;
>(YHKUUM OpraHongos.
MpueBoAnTbL MNpUMEPHI
KNeTOYHbIX BK/IHOYEHWUINA.
OTnnyaTb BUAbI NnacTug pac-
TUTENbHbIX K/IETOK.
XapaktepunsosaTb opraHounabl
KNeToK 3yKapuoT Mo
CTPOEHUIO U BbIMO/IHAEMbIM
OYHKUMAM. *TIporHo3uposaTb
nocneacTesua yganeHus
pasnMYHbIX OpraHonaoB K13
KNeTKu.

Bonpoceol 2, 4 Ha
c.45 nocne 82.2.
OnucaHune
puc.18 Ha c.44
yyebHuKa.
OnuncaHue
puc.19 Ha c.45
yyebHuKa.

Bonpocel
nocne §2.4.
Bonpoc 5 Ha ¢.55
nocne 82.5.
Bonpocel

1,3,4,5 Ha c.58
nocne 8§2.6.
OnwuncaHne
puc.26, Ha c.53.
OnwuncaHne
puc.27, Ha c.54.
OnucaHune
pnc.28 Ha c.56.

daroynTos u

NMNHO-UNTOS.

2 wn 3 ®dakTopbl, onpepe-

nawowune yunco
MUTOXOHAPWI B
KNneTke: 3aHepretu-
yeckue  3aTparhl,
BO3pacT.
MexaHn3m pgBuxe-
HUA XTYTUKOB.



15. Appo.

KOMOGUHMPOBaHHbI
 ypoK.

[.3. 82.3.

4-9
Hepdens
oKTA6pSA

OCHOBHblIE MOHATUA
AvnnongHblii Habop
[ameTbl

FannoungHblii Habop
[OMO/IOTMYHbIE XPOMOCOMBbI
*KapuoTun

MpokapunoTsl

ComaTtnyeckue KneTku
3yKapuoThl

Xpomocombl

dakTbl PYHKUUK agpa: aeneHne
KneTku, perynaumsa obmeHa
BELEeCcTB W 3HEpPruu.
PacnonoxeHue u 4ucno
anep B KAeTKax pasfinyHbIX
opraHu3moB. CocToAHUA
XpoMaTunHa: XpOMOCOMbI,
Aecnvpanu3oBaHHble HUTW.
O6bekTbl CTpoeHue agpa:
afepHaa obonouka,
Kapuonnasma, XxpoMmaTuH, a4-
PbILLKO.

Y3HaBaTb N0 HEMOMY pPUCYHKY Bonpochl K §2.3.

CTPYKTYPHblEe KOMMOHEHTbI
agpa. OnucelBaTh No Tabnuue
CTpOeHue agpa.
AHanunsunposartb

cofepxaHue npegnaraembix B
TeKkcTe onpeaesieHni
OCHOBHbIX MOHATUIA.
YcTaHaBneaThb B3anMo-
CBA3b  Mexay
0COBEHHOCTAMU CTPOEHUA ”
hyHkUNn sgpa. O6BACHATL
MexaHn3M ob6pasoBaHus
XxpomocoM. Onpeaenatb
Habop XPOMOCOM Yy pas/inyHbIX
OpraHn3MoB B rameTax u B
coMaTMyecKux KneTkax.

MexaHunam
ob6pasoBaHus
XPOMOCOM.



16.

17.

N3yueHne knetok pac-
TEHWUA W XNBOTHbIX.

Ypok

KOMMMEKCHOro
npumeHeHna 3YH.
MpaKTnyeckas

pa6oTa Nel.

[.3. nosTOpuTb  NO
y4yebHMKY 6 Kracca
mMaTepuan o bakrepu-
AX.

CTpoeHue npokapuor.

Ypok
KOMMJIEKCHOTO
npumeHeHunsa 3YH.
MpakTnyeckas
pa6oTa Ne2.

0.3. 82.7.

1-q
Hegens
HOAGPSA

1-9
Hegens
HOs16pS

daKThbl

OcobeHHOCTHU

CTpoeHus

pacTUTENbHOW, XXUBOTHOM,
rPUGHOI KNeTok.
O6bekTbl JykapuoTuyeckue

KNEeTKN

pacTeHunii, XXMBOTHbIX.

OCHOBHbIE NOHATUA
MpokapnoTbl AHa3po6kI
dakTbl CTpoeHue npokapuoT:

nnasmartmyeckas membpaHa,
cknapguaras
boTOCUHTE3NpYIOLWan

MembpaHa, cknagyatble

MeMOpaHbl,

kKonbuesaa AHK,

Mefikue pubocoMbl, OpraHoub

ABUXeHus. OTcyTcTBME
opraHongoB:

arlicC,

MUTOXOHAPWUIA 1 nnacTug,.

PacnosHaBaTb 1 onuceiBaTb
Ha Ta6n|/|u,ax OCHOBHblI€ YaCTun

N opraHoungbl KNeTokK
pacTeHUA ” XUBOTHbIX.
Pa6oTtatb

npenapartbl 4n-
MUKpPOCKONn4YeckKoro
nccnegoBaHuA.

PaCCManl/IBaTb Ha roToBbIX
MUKponpenapartax w”n ONUCLI-
BaTb OCOBGEHHOCTU K/IEeTOK

pPacTEeHUI U XUBOTHbIX.

HaxoauTb B TekcTe yuyebHuKa
MpW3HaKm

OT/INYNTENbHbIE
aykapuoT. CpaBHuMBATD:
>CTpoeHne  KNeTok

pacTeHWid, XNBOTHbIX, AenaTtb
BbIBOJ, HA OCHOBE CpaBHEHUS;
KNeToK 3ykapuoT
M MPOKapuoT W AenaTb BbIBOA
Ha OCHOBE 3TOr0 CpPaBHEHUS.

>CTpoeHune

*Aicnonb3oBaTb

nabopaTopHyt paboTy ans

AokKa3aTtesibCTBa Bbl-
ABuraemsbiXx

C MWUKPOCKOMNOM,
N3roTOBNATb I'IpOCTGI7ILUI/IE

npeanooXeHuni
O POACTBE M €4VHCTBE XNBO

BbinosiHeHue
npaxkTn4eckol
paboThl
«3yyeHune

KNeToK pacTeHuin un
XUBOTHbIX>»

N BbIBOAbI K HEA.

JaBaTb onpepeneHve TepmuHy Bonpocsl 1, 2 Ha

npokapuoTbl. Y3HaBaTbh U

no HeMOMy
PUCYHKY KNeTKM NPOKapuoT U
aykapuoT. PacnosHaBaTb Mo
HEMOMY PUCYHKY CTPYKTYpPHbIE

pasnuuatb

KOMMNOHEHTbI

NPOKApPUOTUYECKOI KMETKMU.
PaccmatpuBaTtb Ha roToBbIX
MuUKponpenapartax W OMNucChbl-
BaTb OCOOEHHOCTU K/1eTOoK bak-

Tepwia.

c.60 nocne 82.7.
OnucaHune

puc.30 Ha c.59
yyebHuKa.
BbinonHeHne
npaxkTn4eckol
paboThl
«M3yyeHune kneTtok
npokapunoTt»



18. MeTabonusm.

Accumunauuna m
ANCCUMUNALNS.

KOMOGUHMPOBaHHbI
 ypok.

0.3. 82.8.

19. 3HepreTnMyeckuit

0OMEH.

2-1
Hegens
HOAGPS

2-q
Hefens
HOAGPA

3HayeHne obpa3oBaHuA

cnop 'y

GakTepwuii.

Ycnosusa rubenu cnop.
O6bekTbl KneTkn npokapumor.
Mpoueccbl Cnopoo6pasoBaHue
y 6akTepuii.

OCHOBHbIEe MOHATUA
MeTtabonmsm Accnmmnnaumsa
Ouccumunnauna depmeHT
®PakTbl O6MeH BeLLecTB U
npeBpalleHne aHeprum -
NPW3HaK XXUBbIX OPraHn3MoB,
OCHOBa XWU3HeJeATeNbHOCTU
KneTku. AccumMunaumsa  wu
auccumunauna -
NPOTUBOMOJIOXHbIE MPOLLECCHI.
CuHTe3 6enka n poTocuHTe3s
-BaXHelwWwune peakynn obmMeHa
BELLECTB.

Mpoueccbl O6MeH BeLLecTB.

JbixaHue
daKTbl
JbixaHne.
KneTkn
JHepruei B npouecce
ObixaHud. buonoruyeckoe

Ob6ecnevyeHne

OnucblBaTb No Tabnauuye:
>CTpPOEHUE KNEeTOK NPOKapuoT;
>MexaHu3m npouecca
cnopoobpasoBaHus y
6akTepuii. CpaBHMBaTb
CTPOEHME KNETOK 3yKapuoT U
npokapuoT u genaThb BblBOA

Ha OCHOBE 3TOro
CpaBHeHUs.
O6bsACHATL  3HauyeHue

Crnop 4719 XU3HU GakTepuii.
*[loka3biBaThb
NPUMUTUBHOCTb CTPOEHUSA
npokapuoT. *Mcnosb3oBaTb
npakTuyeckyw paboty ans
AoKa3aTesibCTBa Bbl-
ABUraemMblX NpeanosioXeHui
[Jatb onpegeneHve nouatu-
AM acCUMUIALMUA 1
avccumunnauna. HasbiBathb:
>3Tanbl o6MeHa BelLecTB B
opraHuswme;

>ponb AT® 1 pepMeHTOB B
o6MeHe BeLecTB.
XapakTtepusoBaTb CYLHOCTb
npouecca o6MeHa BeLecTB
N npespaLLeHns dHeprun.
Pa3penAaTtb npouecchbl accumu-
NAUNN N GUCCUMUIALUN,
[JokasbiBaTb, u4TO
accuMnIAuma v
ONCCUMUNALUNA - COCTaBHbIe
yactn obmeHa BelecTB.
O6BACHATL  B3auMOCBA3b
accuMnaAumun n
AvccuMunnagmn.

JaBaTb onpeneneHus

TEPMUHOB T/INKO/IN3,

6poxeHne, AbixaHue.
Mepeuncnartb aTanbl AUCCUMN-
nauuu.

N BbIBOAbl K HEW.

YnpaxHeHua Ne70,
Ne71

B paboueii
TeTpaau c
neyaTHom
BOW.
Bonpocbl 2,3 Ha
c.61 nocne 82.8.

OCHO-

Bonpocbl 21 3B
KoHue §2.9.

TpaHcnopT Be-
LecTtB uyepes Kine-
TOYHYIO

Mem6paHy. [MnHo-
n gharoumnTos.

BHyTpukneTo4yHoe
nuuiesapeHue

N HakonmeHue
3Hepruu



20.

KomMOGnHMpoBaHH
bIi YPOK.

[0.3. 82.9.

MuTaHne
KNEeTKW.
XeMOCUHTEeS3.

KomM6unHMpoBaHH
bili YPOK.

N3 §2.10, §2.11
§2.12.

3-4
Hefens
HOAGPA

oKkucrieHue. Pe3ynbtaThl
npeo6pasoBaHnsa aHepruun.
Mpoueccol 3Tanbl
3HepreTnyeckoro obmMeHa:
NOArOoTOBUTENbHBIA 3Ta,
HenosiHoe 6eckucnopogHoe
pacuiensieHue, nosiHoe
KMCIopoaHOe pacluensieHune.
BHyTpukneTouHoe nu-
LieBapeHne 1 HakonneHue
3Heprun, pacuienneHue
rN0KO3bl.

OCHOBHble NOHATUA
ABTOTpOhbI POTOTPODI
XemoTpodbl

FeTepoTpodbl

PakThbl

NcTouHMKM aHeprum
aBTOTPOIHbIX

OpraHM3MoB:  COJIHEYHbIX
CBET, SHEePrus XMMunyecknx
peakumii. Hannume xnopocunna
- ycnoBue aBTOTPOCOHOrO
nUTaHnS.

O61BbekTbl HuTpuduyupytowme
BakTepuu.

Mpoueccbl XemocuHTES.



HasbiBaTh:
> BelwecTBa - UICTOYHUKN
3Hep-
NpoAyKTbl peakuuin atanos
06-
MeHa BEeLLecCTB;
nokanusayuio B K/eTke
3Tanos
3HepreTMyeckoro obmeHa.
OnucbiBaTb CTPOEHUE U POJb

Mepeuncnate cnocobsbl
nUTaHusd, Mcnosb3oBaHne
noraowaeMblX K/1eTKOW
BELLEeCTB.

MpuBoaNTL NpUMEpPLI FeTEPO-
TPOMHBLIX N aBTOTPOJHbIX
opra-

HU3MOB.

OnucbiBatb MEXaHU3M Xemo-
CUHTE3a.

AHanusupoBaTb cojepxaHune
onpegeneHnn TEPMUHOB.
KnaccudpuuuposaTb opraHus-
Mbl MO CMOCOBY NUTaHUS.
BblaensaTb 0CO6EHHOCTM NMUTaHUSA
retepoTpochoB 1 aBTOTPOCHOB.
XapaktepusoBatb  aBTOTPO-
oB 1 retepoTpocoB.
O60CHOBbIBaTb Ha/MuMe pas-

MpobnemHasn
yyebHo-
nosHasaTefibHas
3ajava.

Bonpoc 4 Ha c.69
nocne §2.11.

Fpynnbl  retepo-
TpogpoB: canpodu-
Tbl, napasuTbl, ro-
nosowu.



21.

22.

DOTOCUHTES.

KoM6GMHMpPOBaHHbI
 ypOK.

[.3.82.11.

BunocuHTes 6enkos.

KoM6UHMpoBaHHbI
 ypOK.

N.3.82.13.

3-1
Hegens
HOAGPS

4-5
Hegens
HOs16pS

OCHOBHbIE NOHATUA
MutaHne

doTocnHTES

doT0NN3

dakTtbl MutaHne. Pasnuuuda
OpraHM3mMoB Mo crnocoody
nutaHna. dotocnHTes. Ponb
nurMeHTa  xjaopodunna.
3HayeHue oTocMHTE3A.
KocmMmunyeckasa posb 3eneHbIX
pacTeHuiA.

O6BbeKTbl Xs1oponaacThl.
Mpouecchbl

CseToBas u TeMHOBas pasbl
boTOCHHTE3A.

OCHOBHble NOHATUA

leH

Tpunnet

FeHeTuyeckunii Kog

KogoH

TpaHckpunung

AHTUKOA,OH

TpaHcnauua

®akTbl 3aTpartbl 3Hepruu -
ycrnoBue A5 cuHTesa 6enkoB
CsoiicTBa reHeTU4Yeckoro
Koda: n3bbITOYHOCTD,
cneunduyHoOCTb,
YHUBEPCaNbHOCTb.

Mpoueccbl MexaHn3m
TPaHCKpPUNUMN, MexaHu3m
TpaHcnauum.
3akoHomMepHoOCTW lMpuHumMn
KOMM/IEMEHTapHOCTH.
Peanusauusa
HacneACTBEHHOWN MHGopmaLuuu
B kneTke (6nocnmHTe3 6€eKoB).

JaBaTb onpegeneHve Tepmu-
HaM nuTaHwe, aBTOTPOMHI,
poTOCUHTE3. Ha3blBaThb:
opraHbl pacTeHus, rge
npoucxoauT POTOCUHTES;
posib NUTMEeHTa
xnopodunna. AHanM3nposaTb
cofiepxaHue onpeaenexHuns
hotonusa. BelgenaTb
npucnocobsieHuns
xnoponnacrta gns
poTOCUHTE3A.
XapaktepusoBatb asbl ¢ho-
TOCUHTEe3a.
CpaBHMBaTbL npoLeccol
hoTOoCUHTE3A N XEMOCUHTE3A.

[JasaTtb onpepeneHne TepMmu-
HaM acCUMUNALUA, TEH.
Ha3sbiBaTh:
JicBOiiCcTBA reHeTUYecKoro
Koga; >ponb n-PHK, 7-PHK B
6unocnHTese b6eska.
AHannsnposartb
cofepXxaHue onpegeneHni
TpunneT, KOAOH, reH,
reHeTu4Yeckuii Kog,TpaHc-
Kpunuusa, TpaHcnauus
OOBBACHATbL CYLLHOCTb reHeTun-
4yeckoro kKoga.
OnucelBaTb  npouecc
bnocnHTesa 6enka nNo cxeme.
nXapakrepusosarTb:
MeXaHN3M TpaHCKpUnuuu;
MeXaHU3M TpaHcnaumm
CocTaBnaTb cxemy
peanusaunn HacneacTBEHHOW
uHpopmauum B npouecce
6uocurHTesa
b6enka.

Bonpoc 1 Ha c.65
nepepn §2.11.

Bonpocbl 2 n 3 Ha
€.69 nocne 82.11.

Bonpocskl k §2.13.
OnucaHune

puc.35 Ha c.74 no
naaHy. OnuncaHue
puc.37 Ha c.75.

OcobeHHOCTH
TpaHcKpunummn
y NPOKapuoT u
ayKa-puorT.



23. [leneHune KNevku.

24,

MwuTo3.

KOMGUHUPOBAHHBII

YPOK.
0.3. §2.14.

Pa3smHoXxeHue
OpP3MOB.
pa3sMHOXeHue.

KOMGUHUPOBaHHbII

YPOK.
A.3.

cnos «[losioBb.e
KNeTKu- rameThbl
hopmMmupyroTCcS...»

Becnonoe

4-4
Hepens
HOAGPA

1-1
Hegens
nekabps

OCHOBHblIe MOHATUSA
XXV3HEHHbIA UMK KNETKN

MHTepdasa
MuTo3
Pepynnukauu
A

Xpomatunabl

daKTbl

[eneHne kneTkn aykapuor.
Bnono-

TMYECKNin CMbIC/T 1N 3HAYeEHMNE
MUTO-

3a (6ecnonoe pasMHoOXeHue,
pocT,

BOCMOJIHEHNE KNETOYHbIX

MpuBoANTb NPUMEPLI AeNeHns
KNeTKn y pasnnyHbIX
Ha3biBaTb
npoveccsl,
COCTaBASAKLWNE XNIHEHHbIN
hasbl MUTOTUYECKOTO LMKNa.
OnuceiBaTb Npoueccsl, Npouc-
xogdauime B pas/iMyHbIX
MuTO3a.
O6BbACHATL
3HauyeHne muTesa.
AHanunsupoBaTb cofgepxaHue
onpegeneHunii TEpMUHOB.

TEMA 1.3. OPTAHU3MEHHbIN YPOBEHb (14 yacoB)

OCHOBHbIE MOHATUA
Pa3mHoOXeHne
Becnonoe pa3mHoxeHue
BeretatuBHoe
a3sMHOXeHUe amMeThbl
epmagpoamuTsl
daKTbl
CywHoctb 1 dhopmbl

pusi.

[daTtb onpegeneHne MNOHATUIO
pasmMHoOXeHue.
Has3biBaThb:
OCHOBHbIe
pa3MHOXeHUs;
BUAbI MOM0OBOr0 U
6ecnosnioro
pa3MHOXeHUs;

MHOXEHUS pPacTEHWIA.

hopmbl

Bonpockl 11 2 Ha
c.77 nepepn. §2.14.
OnucaHune

puc.39 Ha c.80.
Bonpoc 1 Ha c.81
nocne §2.14.

Bonpocbl 1,2
Ha

c.84 nepep 8§
3.1. Bonpocsbl K §
3.2.

MoHaTHMe o
hepeHUNpOBKE
KNeTok
TOYHOTO
opraHusma.
Mwkn:
peaynnvkaums
AHK; mnTos,
MUTOTUYECKOTO
eneHna n npeob-
pasoBaHus
COM.



25.

26.

Monosoe
pa3MHOXeHMe.
Pa3Butne nonoBbIX
kKneTok. Meiios.
KoM6GUHMpOoBaHHbI
 YpOK.

[.3. 83.2.

OHTOreHes.
OMOpUOHasbHBLIN
nepuoa.

Kom6uHupoBaHH
bili YPOK.

[.3. 83.3,
83.4.

2-4
Hegens
nekabps

2-1
Hegens
hekabps

Becnosioe pasmHoXxeHue -
ApeBHenwnii  cnocob
pasMHoOXeHuA. Buabl
6ecnonoro pasMHOXeHUs:
AeneHune KNeTku, MUTO3, MOYKO-
BaHuWe, gesieHne Tena,
cnopoo6pa3oBaHue.

Bugbl BeretaTtuBHOIO
pa3MHOXeHUS.

OCHOBHble NOHATUA
FameToreHes Meiios
KoHbrorauusa lMepekpect
XPOMOCOM.

®akTbl NonoBoe pasmMHOXeHue
pacTeHuin 1 >XMBOTHLIX, ero
6ronornyeckoe 3HayeHue.
OnnopgoTBoOpeHue, ero
6rnonornyeckoe 3HayveHue.
O61bekThl MNonosbie KNeTKu:
CTpoeHue, PyHKUNN.
Mpoueccbl O6pa3oBaHue
NosIOBbIX  K/ETOK
(rameTtoreHes). OcemeHeHue.
OnnofoTBopeHUe.

OCHOBHble NOHATUA

OHToreHes

OnnopgoTeBopeHune
dmbpuoreHes

®akTbl PocT n passutue
opraHnsmos. OHTOreHe3 U1 ero
sTanbl. OMOGpPUOHANbHbI
nepvoga passBuTus.

Mpoueccol JpobneHue.
Mactpynauyna. Opra-

MpnBOAUTL MPUMEPLI pacTeHui
N OXUBOTHbIX C Pa3/INYHbIMU
dhopmamu 1 Bugamu
pa3MHOXeHMS.
Xapaktepu3oBaTb
CYLLHOCTb NOSIOBOrO U
6ecnonoro pasMHoXeHus.
O6BbACHATL BMonornyeckoe
3HayeHue 6ecnosnoro
Y3HaHOTb H OnucbiBaTb N0 pu-
CYHKY CTPO€HMe MOOBbIX
kKneTok. BbigenaTtb pasnuuus
MYXCKUX M XXEHCKMUX MOMOBbIX
KNeToK. Bblgenatb
ocobeHHOCTM 6ecnosioro u
NM0/I0BOr0 Pa3MHOXEHMWIA.
AHanunsnposartb
cofepXxaHue onpegeneHunii
OCHOBHbIX MOHATUIA.
O6BACHATDL:
JNlbnonornyeckoe 3HavyeHme
N0/I0BOr0 Pa3MHOXEHUS;
CYWHOCTb 1 6uonornveckoe
3Ha4YeHne onNoAOTBOPEHUS;
NMPUYMHbI  HaCNe[CTBEHHOCTM
N N3MEHUYNBOCTM.
Mcnonb3oBaTtb cpeactesa  WH-
TepHeTa  gns
COCTaBJ/IEHUS CMpaBKN O
reHeTmyecknx sabosieBaHusx,

[aBaTtb onpegeneHvne NOHATUIA
CXTOreHes,

on/iI040TBOPEHNE,
ambpuuneHes.
XapakoepusoBartb: CYLHOCTb
3M6pMOHasibHOro nepuoga
pa3BuTMA OpraHn3moB; pocTa
opraHusma. AHann3upoBaTb U
oLueHuBaTb: BO34eicTBME
hakTopoB cpeapbl

OnucaHne cxembl
B yuebHuke.
OnucaHune
puc.47 Ha c.90.

Bonpocbl 1, 3 no-

cne 83.3.

ameToreHes.
Cragumn
rameTo-reHesa:
nepunoj
pa3sMHOXeHus,
nepuos pocTa,
nepuop cospesa-
HUA.

MexaHun3m
Meino-3a.
OcobeHHOCTHU
cnepmartoreHesa
1 oBOreHesa.
[eHeTn4yeckne
3aboneBaHus,
CBsi3aHHbIE C Ha-
pyweHuem gene-
HUS

NOJIOBbIX K/IETOK.

OcHoBHble
3aKOHOMEPHOCTH
ApobneHus;
obpasoBaHune
0HOC/I0IAHOrO
3apojbiwa
6nactynbl.
FacTpynauus,
3aKOHOMEPHOCTH



27. TMocTam6proHasbHBbIl

28.

nepuoga.
KomMOGunHMpoBaHH
bIli YPOK.

[0-3. 83.4.
3aKoHOMepHOCTH
HacnepoBaHus,
yCTaHOBMEeHHble .
MeHgenem.
MoHornépunaHoe

3-A
Hegens
nekabps

3-4
Hepdens
hekabps

HoreHes.
3aKoHOMepHOCTH

3akoH 3apofblleBOro
cxogcTea (3akoH K. bapa).

OCHOBHbIe MOHATUSA
MocTamb6proHanbHbIA nepuog,
®akTbl MOCTaIMO6pPMOHANbHBbIN
nepuog pasBuTuS.

®opMbl MOCTAIMOPUOHAILHOTO
nepuoga passutuS.

Mpamoe u Henpamoe
pa3suTue, NOCTaIMOpUOHaNbHoe
passutue. MonAHbIR 1
HEeMO/HbIK MeTamopdos.
Buonorunyeckunii cmbicn
pasBuTUA ¢ meTamopdo3om.
Mpamoe passutue.
Mpoueccbl N3meHeHue
opraHusmMa npu no-
CT3MOPMOHAIbHOM

pa3BuUTUU: POCT, pasBuTue
nosioBoi cuctemsl. CTapeHue.

OCHOBHblIe MOHATUA
ANnnenbHble TeHbl
[eHeTuKka eH
[omo3uroTa

Ha ambpunoHanbHoe pasBuTue
OopraHn3mos;

hakTopbl puUCKa Ha
30pOBbe, NCNO/b30BaTh
npuobpeTeHHble 3HaHNA AN
NpounIaKTUKN BpeaHbIX
npuBblYeK (KypeHue, ankoro-
NN3M, HapKOMaHuS).

HasbiBath:

Hayano W OKOHYaHwue
NoOCTaMB6pUOHanNbHOEe pasBUTUS;
BMAbl MOCTAIMOPMOHANLHOIO

pasBuTUS.

MpnBoAnTL NpUMeEpPHI
XMWBOTHbIX C NPAMbIM 1
HenpsAMbIM pa3BUTUEM.
Onpefenatb Tun pasBUTUA
Y pasfINUHbIX XUBOTHbIX.
XapakTepusoBaTb

CYLLHOCTb
NoCTaMOGpPNOHANBHOTO
nepuoga passutus
opraHn3amMoB. O6bACHATL
6uonornyeckoe 3HavyeHue
HenpAMoro nocTam6épuo-
HaNbHOro pasBUTUSA.
*AHanm3npoBaTb U OLeHuBaTb
Bo3gelicTBMe (hakTopoB cpesbl
JaBsatb onpepgeneHua  noHdA- Bonpocbl 1 un 2 Ha
pusim c.104 nocne 83.5.
reHeTcHa, beH, reHoTun, eHo-

nun, annenbHble FeHbl,

rmépunaonornyecknin metog,

Bonpocbkl 2 n 3 Ha
€.99 nocne 83.4.

pa3oBaHus
OBYXC/IOAHOTO
3apogblla -
racTtpy-Jibl.
MepBUYHbII
opraHoreHes

N ganbHeiwas
andpbdepeHuympo
BKa TKaHew,
opraHos u
cucTem.
Bospgeiictene
hakTopoB cpefbl
Ha

Bospgnocteun
(hakTopoB
cpeabl Ha
noctam6puno-
HasbHOE
passuTme.



YpoK n3yyeHusa v nep-
BUYHOIO

3aKpensieHnsa HOBbIX
3HaHMWIA.

[.3. 83.5.

29. HenonHoe gOMUHMPO-
BaHue.
AHanunsupyrwouwee
cKpelimBaHue.

Ypok
KOMMMEKCHOro
npuMmeHeHusa 3YH.

[.3. 83.6.

4-4
Hedens
aexkabps

Feteposurota JOMWHAHTHbI
npusHak N3meH4YnBOCTb
HacnencrtBeHHOCTb
MoHornépugHoe ckpelwusaHune
PeueccuBHbIn Nnpu3Hak YncTble
NUHUN

®akTbl icnonb3oBaHue r.
MeHnpenem
rmépmngonornyeckoro metoaa.
LiuTonornyeckne OCHOBbI
3aKOHOMEpPHOCTEN.

Mpoueccbl MoHoOrM6pNAHOE
CKpelimBaHue.

3akoHomepHocTu lNpaBuno
eAnHoo6pasua. Mpasuno
pacwenneHud. 'mnortesa
4YNCTOTbI ramer.

OCHOBHbIE NMOHATUA
FeHoTun

leTepo3urota

fomo3uroTa
JomMmuHupoBaHune

deHoTUN

dakThbl

HenonHoe foMUHUpPOBaHMe.
AHanusupyrouwee
cKpewusaHue.
Lintonornyeckmne OCHOBHbI.
3aKOHOMepHOCTU
COOTHOLEHNEe TEHOTUMNOB U

reTeposnrota, 4OMUHAHTHbI
npusHak, MOHOrMbpuaHoe
cKpelwuBaHue, peLecCuBHbIii
npusHak. MNpuBoanTb

npumMmepbl  AOMUHAHTHbBIX U
peLecCuUBHbIX MPU3HAKOB.
Bocnponssoante (hopMyinpoB-
KM npaBuia egnHoo6pasvs u
npasuna pacLiensieHns.
OnucblBaTb MeXaHn3Mm

nposB/eHnsa
3aKOHOMEpPHOCTEl MOHOrM6-
PUAHOrO CKpeLwnBaHus.
AHanunsnposartb

cofiepXaHune cxemsl
HacnefoBaHUsA Npu MOHO-
TMGPMAHOM CKpeLLMBaHuK.
CocTaBnfaTb CXemy
MOHOTM6pPUAHOIO
ckpewmBaHusa. OnpefensThb:
no dpeHoTMny reHoTun u,
Hao60opoT, NO reHoTUny

JaBaTb onpepeneHve tepmu-
HaM rannpo3nroTa,
Ta, AOMUHU PO"aHWH.
OnucbiBaTb MEXaHU3M
HENOJIHOT0 AOMWHUPOBAHNUA.
Bbigensitb 0COGEHHOCTHU
MexaHnW3Ma HenoJsiHoro
AOoMuHUpoBaHusa. CocTaBnATb
CXeMy aHanusupytouiero
CKpeLLMBaHMNAa N HENOJTIHOTO
OOMUHUpOBaHuUA. OnpegensaTb
no dpeHoTMNy reHoTun u,
Hao60opoT, No reHoTuny

Bonpocbl 3 1 4 Ha

romo3unro- ¢.107 nocne 83.6.



BaHuu: 1:2:1. Nno cXxeme 4uncsio TUNOoB ramerT,
CooTHoweHne ¢eHOoTMNoB (PEeHOTMNOB U FTEHOTUNOB,

npwu BEPOATHOCTb MPOSABJ/IEHUSA

aHannsnpyloLem npu3Haka B NOTOMCTBE.

30. AurnépugHoe cKpe- 4-9 OcHOoBUbIE NOUATUA OnucblBaTb MexXaHn3Mm Bonpoc 1, 2 Ha
LnBaHue. Hegens «EHOTUMN nposiBfieHns 3akoHOMepHocTeli ¢€.110 nocne §
Hes3aBucumoe fekabpa OurnbpugHoe ckpelusaHune OUTM6pUAHOTo cKpeLwmBaHus. 3.7.
HacnegoBaHue MonurnbpuaHoe ckpeljMBaHne HasbiBaTb yCNOBMA 3akoHa He- Bonpoc Ha c¢.107
NnPVU3HaKOB. deHoTun 3aBUCUMOr0 Hac/nef0BaHus. nepes § 3.7.

Ypok dakThl AHanusnposatb: CoaepxaHue

KOMMJIEKCHOTO Ycnosusa nposiB/ieHUs 3aKkoHa onpejesieHnii OCHOBHbIX

[.3. 83.7. HEe3aBMCUMOIO HacnefoBaHUA. MNOHATUIA;
CoOTHOLEeHNe TeHOTUMOB U CXemy ouUrnépuaHoro
heHoTMnNoOB npu CKpeliBaHus.
NPOsAIBNIEHUN 3aKoHa CocTtaBndatb Ccxemy aurnépug-
He3aBUCUMOTo HOro CKpeLluBaHus.
HacnepgosaHua: 9:3:3:1. Onpegenats nNo cxeme
Mpoueccol YMCNO TUMOB rameT, PEHOTUMNOB
MexaHuU3M HacnepoBaHusA W TeEHOTMNOB, BEPOATHOCTL
NpPU3HaKoB Mpu AUrM6pPMAHOM  NPOSABJ/IEHUA NPU3HaKa B
CKpeLMBaHuun. NOTOMCTBE.
3aKOHOMepHOCTU

31. BsaummogeiictBue 2-1 OCHOBHble NOHATOA JaBatb onpegeneHnsa Tepmn-  OnucaHue pucyHka

reHOB. Hegenst  AnnesibHbIH reHbl FeHoTun Ham. MpuBOAUTL NPUMEPSI: yyebHuMKa.
sAHBapss  JomuHupoBaHune deHoTun annenbLHoro Bonpockl 2, 3 Ha

KOMOGUHMPOBaHHbI dakThl B3auMOAEeNCTBNSA TEHOB; c.114 nocne 8§3.9.
A YPOK. FeHoTun - cucrtema HeasinesibHoro

B3aMMOAeliCTBYIOLNX TEHOB B3auMOAENCTBNSA TEHOB.
[1.3. §3.9. (uenoctHada cuctema). HasbiBaTb xapakrep

KauyecTBeHHblE U B3aUMOAENCTBUA HeannenbHbIX

KOJIMYECTBEHHbIE MPU3HAKU. reHos. OnuceiBaTtb

Xapaktep B3aMMOAEWCTBUA: NPOSABAEHWE MHOXECTBEHHOro

OOMoNIHeHWe, nojasrieHue, JelicTBuA rexHa.

CyMMapHoe fencrseue.
BnnsHne «konunyectsa reHOB
Ha NposiBNeHne NPU3HaKOoB.
Mpoueccbl Baanmogeicteue
FEHOB U UX MHOXECTBEHHOe

aencreue.
32. CuenneHHoe 2-4 OCHOBHblEe NOHATKA lasaTb onpejeneHns Bonpoc 1 Ha c. 112 [eHeTun4yeckue
HacnefoBaHue Hegens FoMONornyHbie XpOMOCOMbI TepMuHaM roOMOMOrNYHbIE nocne § 3.8 KapTbl

Nokyc reHa XPOMOCOMbI, KOHbHOTauus.



33.

KoMOGWHMpPOBaHHBIN AHBapA
YPOK

[.3. 83.8.

leHeTuka nona. 3-HepenA

CuensieHHoe C NoJsioM  siHBaps
HacnefoBaHue.

KOMBUHMPOBaHHbI
YPOK.

MpakTnyeckas
pa6oTa Ne3.

[.3. §3.10.

Mepekpect

KoHbloraumsa

CuensieHHble reHbl

daKTbl

PacnonoxeHne reHoB: B
OflHOIi XpOMOCOME, B pasHbIX
Xpomocomax. JInHeliHoe
pacnosioXeHne reHos.
Ycnosue BbINONHEHNA 3aKoHa
T.MopraHa. lNepekpecTt
XPOMOCOM - UCTOYHUK
reHeTUYeCcKol M3MEeHYNBOCTHU
Mpoueccel

CuensieHHoe HacnegoBaHune
3akoHOMepHOCTHU

OCHOBHbI€ MOHATUA
FeTeperameTHbI MO
FomorameTHblii non
MosioBblE XPOMOCOMBI

daKThbl

CooTHOWweHMe 1:1 nonos B
rpynnax >XMBOTHbIX.
HacneacTBeHHble
3ab6051eBaHus, cueneHHble ¢
nosiom

Mpouecchbl

PacuwenneHne dpeHoTuna no
NpW3HaKy onpegeneHns nona.
HacnepoBaHue nNpu3Hakos,
CLUEN/IEHHbIX C NOSIOM
3akoHOMepHOCTHU

3aKkoH cuensieHHoro
Hac/eaoBaHMs



OTnnyaTh CyLHOCTb OTKPbITUNA
.MeHgensa v T.MopraHa
dopmynuposaTb onpeaeneHue
MOHATUA CLENIEHHbIE TeHbI.
O6BACHATL NPUYMNHBI
nepekomo6uHauMy NpPU3HaKkoB
npu cuensieHHom
HacsiegoBaHuu

[aBaTb onpegeneHve TepMuHy
ayTOCOMbI.
Ha3biBaTh:
TWUMbl XPOMOCOM B reHoTUne;
4yncso ayTocoM 1 NOJMOBbIX
XpPOMOCOM Yy yesioBeka ny
Apo3ounbl.
OOBACHATL MPUUYNHY COOTHO-
weHuna nonos 1:1.
MpuBOAUTL NMpUMEpPLI Hacnep-
CTBEHHbIX 3ab6051eBaHU,
CLEN/IEHHbIX C MOIOM.
Onpefenatb MO CXeMe 4ucio

TUNOB rameTt, (PEHOTUMNOB K
reHOTMMNOB, BEPOATHOCTb
NPosIB/IEHNss  MNpu3Haka B
NOTOMCTBE. Pewatb
npocTteiiline  reHeTudyeckue
3ajaun.

Bonpoc 2 Ha
c. 117 nocne
§3.10.
MpocTeliwne
3agauu Ha
MOHOrM6puaHoe
n aurnépuaHoe
cKpewmBaHue;
HenoJsiHoe
OOMWHUPO-
BaHwue;
HacnegoBaHue
NPU3HaKoB,
CUEN/eHHbIX C
nosioMm.
BbinonHeHne
npakTu4eckoli
paboThl
«PeweHne
reHeTuYeCcKux
3agau».

3HayeHune reHe-

TUKM B
mMeaunuuHe "
34paBooXpaHe-
HUW.



34. MopgudnkayoHHas

35.

N3MEHYNBOCTDb

KomM6uHupoBaHH
blli YPOK.
O.3. 8 3.11.

MyTaumnoHHasn
N3MEHYNBOCTb

YpoK KOMM/IEKCHOro
npuMeHeHus 3YH.
MpakTnyeckas
paboTa Ne4.

A.3. §3.12.

OCHOBHbIe MOHATUA
BapvauunoHHas
KpuBas
M3meHunBoCTb
Mogundunkauuns
Hopma peakuuu
daKTbl
N3mMeH4YMBOCTb - CBOWCTBO
opraHnu3mMoB. 3aBUCUMMOCTb
nposB/ieHNA nencTeus
reHOB OT YCMOBWI BHELLHEN
cpeabl. HeHacnepcteBeHHas
N3MEHUYNBOCTb.
XapakTepucTuku
MOANMKALMOHHON
N3MEHUYUBOCTN.
Mpoueccol HacnepoBaHue
CMOCOBHOCTU NPOABNATL
npu3sHak B onpefeseHHbIX
YyC/I0BUSAX.

OCHOBHble NOHATUA

feHom

VI3MEeHUYMBOCTb

MyTtaunmn MyTareH
Monunnongna

dakThl

N3meHumMBOCTbL - CBOICTBO
OpraHn3moB. OcCHoOBHbIE
hOpMbl M3MEHUYNBOCTM.
Buabl myTaumnii no cteneHm
N3MEHeHNsa reHoTuna:
reHHble, XpOMOCOMHbIE,
reHomHsble. CnHgpom fayHa
- TeHoOMHasa myTaumsa
yesioBeka. Buabl mytareHosB.
XapakTepuctukn
MyTaLMOHHOW
N3MEHUYNBOCTN.
KombuHaTtnBHas
N3MEHUYNBOCTbL.

MpumeHeHne 3HaHU o]
HacnegcTBEHHOCTU W U3-
MEHYNBOCTU npu
BbIBEJEHUN HOBbLIX COPTOB
pacTeHuiA.

[JasaTtb onpepeneHne TEPMUHY  YNpaxXHeHUs
M3MEHUYNBOCTb. Ne142,
MpuBOAUTL NPUMEpHI: Ne143,Nel44
>HeHac/neACTBEHHOIA

N3MEHUYMBOCTHU

(mogundukaynin); >HopMbl

peakuun nNpu3HaKkoB

3aBUCUMOCTU NPOABIEHUSA

HOpPMbl peakuuu OT yC/10BUiA

OKpyXatLuiei cpegpbl.

AHanusupoBaTb cofepxaHue

onpegeneHuni OCHOBHbIX
MOHATUNA. O6BbACHATL
pasnnuune heHoTMMNOB
pacTeHuid, pa3MHOXarLLNXCH
BereTaTuMBHO.

XapakTepusoBaTb Moanduka-
LMOHHYI0 M3MEHYNBOCTb.

[JaBaTb onpegeneHue Tepmu- Bonpoc 1 Ha
HaM U3MEHUYMNBOCTb. c.122 nocne 8§
Ha3blBaTb 3.12.

>0CHOBHbIE opmMbl  BbinosiHeHne
M3MEHUYNBOCTWU; npakTnuyeckon pa-
> BellecTBO, 60THI
obecneunBawlee sgBNeHUe «BbiaBNeHne
HacneACTBEHHOCTH; M3MEHYMBOCTU
>6M0N0TNYECKYI0 posib  OpraHM3MoB» "
XPOMOCOM. Pasnnuyatb BbIBOAbI K HEIA.
Hac/ie4CTBEHHYIO ]
HeHac/nenCTBEHHYI0 N3MEeHYM-

BOCTb.

MpuBOANTL NPUMEPBI TEHHBIX,

XPOMOCOMHbIX W TE€HOMHBbIX
MyTaLniA.

HasbiBaThb:

>BUAbl HacNeACcTBEHHOW
N3MEHYNBOCTU;

>YPOBHWN U3MEHEHNS
reHoTuna, BMAbl MyTaLuii;
>CcBOCTBA MyTauui
OO6BACHATL MPUYNHBI
MyTaumnii. XapakrepusoBaTtb
3HayeHue MyTauuii ans

OBOMOLUMOHHOE
3HayYeHue
KOMOMU-
HaTMBHOW
N3MEHUYNBOCTN.
Ponb myTtauun B
3BOJIIOLNOHHOM
npouecce.
OnacHocTb 3a-
rPA3HEHUs npu-
poAHOI cpeab
MyTareHamu.



36. OCHOBbI cefniekymu. 4-7 OCHOBHbI€ MOHATUA

PaboTbl H.W. Hepena Fomonornyeckuii
Basunosa AHBaps psag Cenekuus

dakThl

MpuUnHbI NnosiB/IEHNS
KoMGMHMPOBaHHbI KyNbTYPHBIX pacTeHnil.
YPOK. MpeackasaHune

cyliecTBOBaHuA OVKNX
[.3. §3.13. pacTeHWin C npu3Hakamu,

LEHHbIMW AN Cenekuunn.
Mpoueccbl HesaBucnmoe
ofOMallHUBaHNE 6/IN3KNX
pacTeHuin B pasnnMuHbIX
LeHTpax.
OO6BbEKTHI
CemeiicTBO 3naKoBble.
3aKOHOMEPHOCTMK
YyeHue o LeHTpax
NPOUCXOXAEHNSA
KyNbTYPHbIX PacTeHUiA.
3aKoH romMmoJsiorm4yeckKmnx
pAAoB Hac/enCTBEHHO

N3MEHUYNBOCTMW.
37. OCHOBHble MeTOoAbl 1-a OCHOBHble NOHATUA
cenekumnn. Hepens TaTtepo3uc
hespan Moépunamnsauuns
A Jenpeccus
MyTareHes
Yucrtasa nuHus
daKTbl

OCHOBHble  MeTOAbl
cenekuun: rmbpuamsaymsa um
0oT6Op. Buabl UCKYCCTBEHHOIO
oT6Opa: MaccoBbili 1
NHOMBUAYANbHbIN.
Mbpuansaums:
6113KOpPOACTBEHHAS,



HasbiBaTtb npakTunyeckoe
3HayeHue reHeTukKun.

MpuBOANTL NPUMEpPbLI MOPOA
XUBOTHbIX n copTOB
pacTeHuii, BblBEEHHbIX
yesnioBekoM. AHanusmposaTb
cofepxaHue onpegeneHuii

OCHOBHbIX MOHATUIA.
Xapakrepunsosartb posb
yyeHua H. W. Baswunosa pnsa
pas3suTus cenekuuu.
Ob6BACHATDL:

NPUYNHY coBnageHus
LEHTPOB MHOroo6pasus
KYbTYPHbIX pacTeHwuii c
mMecTammu pacnonoXeHuns
OPEBHUX LUBUAN3ALNIA;

3HaveHue ans
CenekunoHHow paboTbl
3aKoHa rOMOJIOTMYECKUX
pAnoB;

ponb 6unonorumn B

I'IpaKTI/Il-IeCKOI7I OEeATENNbHOCTHN

JaBaTb onpegenieHns NOHATU-
AIM nopoga, copT, 6MOTEXHOO-
s, WTamM.

HasbiBaTb MeTofbl Ccenekuun
PacTeHWI 1 XNBOTHBIX.
MpnBOAUTL NPUMEPSI:

MopoJ XUBOTHbIX N COPTOB KyJib-

TYPHbIX PacTEHWNIA;
Mcnonb30BaHns
MWKPOOPraHM3MoB B
MUKpPOBUoNormyeckoi npo-
MbILL/IEHHOCTMN.
XapaktepusoBaTb MeToAbl ce-
NeKkunn pacTeHuid 1 XMBOTHBIX.

Bonpocobl Ha

c. 122 nepep
83.12. Bonpoc 3
Ha c. 122 nepef
§3.12.

Bonpocb! k §3.13.
Bonpoc 2 Ha
c.130 nocne §.
3.14.



38.

39.

KOMOGWHMpPOBaHHBIN

YPOK.
[1.3.83.13.

Kputepuun Buga.

Kom6unHnpoBaHH
bili YPOK.

[3.84.1.

Monynayun.

Kom6uHMpoBaHHbI
n ypok

MEXCOpPTOBasi, MEXBULOBaS.
cKyCCTBEHHBIN MyTareHes.
3HaueHve cenekuun ans

pasBuTuA
CEe/1bCKOX0351MCTBEHHOIO
Npoun3BOACTBa, MeAULMHCKOA,

MUKPOOMONOrNYecKoih 1 Apyrmx
oTpacnei NPOMbILWIEHHOCTH.
Mpoueccel
BuotexHonornyeckue
npoL,eccsl.

TEMA 1.4. nonynAaAumMoHHO-

2-1
Heaens
hespans

OCHOBHbIE NOHATUSA

Bua

Bunabl-gBOAHUKM

daKTbl

Kputepun suga:
MOPd00TNYECKNIA,
PU3N0NOTNYECKUi, TeHeTn-
YeCKU, 3KONTOTNYEeCKUi,
reorpadpmyeckuii,
ncropnyeckmnii. CoBOKynHoCTb
KpuTepues - ycnoBue
obecneyeHns LEeNoCTHOCTU U
OCHOBHble MOHATUA
Monynauus

dPaKTbl

MonynsaumMoHHasa CTpyKTypa
BMAa. Jkosornyeckne u
reHeTu4Yeckme xapakTepucTukm
nonynauyuun. Monynsayms -

2-
Hegens
hespans

O6BbACHATL posb 6uonorum B
nNpakTn4eckoin AeAaTesIbHOCTH
nwogein n camoro yvyeHuka.
AHanusnmpoBaTtb U OUeHMBaTb
3Ha4YeHNe reHeTrku Ans

pasBuUTUS
Ce/bCKOX035ICTBEHHOIO
MpoV3BOACTBA, MEANLMHCKOW,

MUKPOOMONOTNYECKOW U ApYrmux
oTpacneil NPOMbILI/IEHHOCTMU.
MpoBOANTL  CAMOCTOATE/IbHbIN
nonck 6Mo0OTMYEecKoin  WH-
opmaLnmn B TEKCTE yyebHUKa,
B 6MO10rMYeCcKnX croBapsax un
CNpaBoOYHMKAX 3HaYeHus
610/10TNYEeCKNX TEPMUHOB,
Heo6Xx0ANMbIX A1 BbINOJIHEHMUSA
3alaHnii TecToBOIA
KOHTPO/IbHOWN paboThbl.

BUAOBOW YPOBEHb (2 uaca)

MpuBoANTE  NpUMeEpbI
XUBOTHbIX U pacTeHuiA.
MepeuncnaTe Kputepuun BUaa.
AHann3snposartb cofepxaHue
onpefeneHnsa NoHATUA BUA.
XapakTepu3oBaTtb Kputepum
BMAa.

JokasbiBaTb

HEeo6X0AUMOCTb COBOKYMHOCTM
KpuTepues A1 COXpaHeHuA
L,eslocTHOCTN N efUHCTBA BUAA.

BMAOB

HasbiBaTb Npu3Haku
nonynsaunin. MpueogmnTb
npuMmepbl MNpakTU4ecKoro
3HaYeHUsa M3ydyeHns NoNynsaUnii.
AHanusuposartb cogepxaHune
onpegesieHns NOHATUA -
nonynauma. OTnuyatb

Bonpoc 2 Ha c.134
nepen 84.1.
AHanus pucyHka B
ynp.Nel51 Hac.68
B TeTpagu c nevart-
HOW OCHOBOIA.

Bonpoc 3, 4 Ha
c. 141 nocne 84.2.
Bonpoc 1 Ha c.138
nepen 84.2.



40.

[.3. 84.2.

CoobuiectBo, 3kocu- 3-4

cTema. buoreoueHos. Hejens
hesBpans

YPOK nsyvyeHunsa u
nepBUYHOIO
3aKpensieHna HOoBbIX
3HaHW.

[.3. 85.1,

*89.1

€.265-266.

aieMeHTapHasa 3BO/MIUNOHHaA NOHATUA BUA W nonynAauna.

eanHnua.

*Mpeo6pa3oBbIBATLTEKCT y4eb-

HuKa B rpadnyeckyto mogenb
NoNynsuMOHHON CTPYKTYpbI

TEMA 1.5. 3KOCUCTEMHbI BPOBEHb (5 yacos)

OCHOBHbl€ NOHATUA
akonorus

Monynauusa

BunoueHos

BunoreoueHos

akocucrtema

daKThbl

3Konorusa - Hayka o
B3aMMOCBA3SX OPraHn3mMoB U
oKpyXxatouieli cpefsbl.
EcTecTBeHHbIEe 1
NUCKYCCTBEHHbIE 3KOCUCTEMDbI.
Monynaunsa - anemeHT
akocuctembl. Knaccndgumkauus
Ha3eMHbIX 9KOCUCTEM.

CBoiicTBA 9KOCUCTEMbI:
ob6meH BelecTB, KpyroBopoTt
BELLECTB.

O6bEKTbl DN1EMEHTHI
6unoreoueHo3a.

[JaBaTb onpegeneHne NOHATU-
siM 6MoLeHo03, 6UOreoLeHo3s,
aKocucTema.
MpnBOAMUTL NpUMEpHI
BEHHbIX W WCKYCCTBEHHbIX
coobulecTs.
Has3biBaTb:

npegMeT U3y4yeHus 3KO0Tuu;
KOMMNOHEHTbLI 6MoreoLeHo3a;

npu3Haku
6unonornyeckoro ob6bekTa -
nonynauyuu; nokasartesnu
CTPYKTYpbI nonynsyui
(YyncneHHocTb, MNJIOTHOCTH,
COOTHOLWEHME Trpynn no
nosy wu Bo3pacTy);

CBOICTBa 3KOCUCTEMBI.
M3yuaTb npoueccsl,
npovcxoaawme B Nnonynsauum.

ecTecT-

Bonpockl 11 3 no-
cne 8§ 5.1.



41, CoctaB M CTpyKTypa 3-4 OCHOBHble NOHATUA MpuBoAnUTL MNpUMeEpbl XU3HEH- Bonpockl k § 5.2.

coo6LWecTs. Hegena  BupoBoe pa3Hoobpaswue HbIX (DOPM pacTeHuil, BOAHbIX
peBpans XXnsHeHHasa opma N Ha3eMHbIX XXUBOTHbIX.
KOMOGVHUpOBaHHLI Mopdonornyeckas cTpyktypa HasbiBaTb hakTopsl,
/i YpOK. MpocTpaHCTBEHHAA CTPYyKTypa oOnpejensiolime BugoBoe
3. 8§52, Tpodhnyeckasa CTpykTypa pa3Hoobpasue.
PakTbl SKOCMCTEMHAsA XapakTtepunsoBaTtb: CTPYKTYpy
opraHusauus XWBON NpUpPOAbl. HA3EMHbIX U BOAHbIX
CTpyKTypa aKocucTem: 3aKocucTem;
61OoLEHO3, 3KOTOM. ponb npousBoAuTeNel,
MpocTpaHCcTBEHHAA U notpebutenei, paspywuntene
Mopdyonornyeckasa CTpyKTypbl — OpraHuM4Yeckux BeLW,ecTB B
coobuecTs. Tpodhuyeckas JKocucTemax u Kpyropopore
CTPpyKTypa 6uoueHo3a. BellecTB B npupoge.
®yHKUMOHA/IbHbIE  TpYyNnbl O6DBACHATL NPUYMHBI
opraHu3mMoB B 6uoLeHo3e: YCTONYNBOCTN 3KOCUCTEMDbI.
NPOAYLEHTbI, NPOM3BOAUTENMN,
pefyLueHTbl.
Bugosoe pasHoobpasue -
NpU3HaK ycToOM4YnBOCTH
aKocuctem. dakrtopsl,
onpegenswowmne BUgoBoe pas-

42. TNoTtoku BewecTsa un 4-a OCHOBHble NOHATUA JaBaTtb onpegeneHue tepmu- Bonpocskl 1, 2 Ha Mpasuno 10 %.
3Heprun B Hegena  Tpod)MUECKUin ypoBEHb HaM - aBTOTPOMbI N reTepo- c. 161 nocne 85.3. Tlupamngbl
JKocucTeme. theepansa AeToTpodbl MeTepoTpodbl Tpodbl, TpOUYECKMNIA YpOBEHb. BbinonHeHne YNC/IEHHOCTN 1
CocTaBneHune MuuweBas ceTb MuweBas uyenb [MpuBOAMTL MPUMEPbI OPraHn3- MNpPaKTUYeCcKoi 6romacchl.
CXeM nepepgaum MoTok BewecTBa MOB  pasHbIX 60ThI MepeBepHyTas
BELW,EeCcTB W 3HEPruu. lMoTOK 3Heprun OYHKUMOHANBHbLIX TPYMN. «CocTaBrieHne nupammia.

dakTbl Has3biBaTb NpaBui0 M3MEHEHUS CXeM nepefauyu MpoAyKTMBHOCTb
[.3. 85.3, CoflHeYHbI cBeT - CKOPOCTM NOTOKa 3HEpPruun. BEL,eCTB MU coobuiecTsa.
*§9.3. 9HepreTUYecknini  pecypc OnucblBaTb MposiBAeHMEe IHEeprun» u lMepsuyHas

3KOCUCTEMBI. nepeBepHyTOl nupamugbl BbIBOAbI K HE. n BTOpM4HaA
Ypok Ponb aBToTpodoB YNC/TIEHHOCTN. npoaykuymu.
KOMM/IEKCHOTO retepotpodos. lMuiesble Y3HaBaTb N0 HEMOMy Ponb yenoseka

npumMmeHeHusa 3YH.
MpakTuyeckasa paboTa
No5.

CBSA3M B aKOCMCTEMAX.
HanpaBneHua notoka
BelLecTBa B MULLEBONA CETHU.
®yHKUMOHAIbHbIE  TPYyNMbl
opraHM3mMoB B BuoLeHo3e:

PUCYHKY KOMMOHEHTHI
nupaMmngbl  YMCNEHHOCTH.
CocTaBnsAiTb CXeMbl MULLEBbIX
uenen. O6BACHATb
HanpaB/ieHMe MOTOKa BellecTsa

B
NPOAYKTUBHOCTHU
NCKYCCTBEHHbIX
coobLecTB.



43, Camopassutue

9KOCUCTEMDI.

KoM6GVHMpOBaHH
bili YPOK.

[.3. 85.5.

4-5
Hepens
hespans

O61beKThI

Tpoduyeckass CTpykTypa
6roueHo3a.

Mpoueccel

MexaHn3m nepefayun BellecTBa
N nepegayn aHeprun no
TPOPUNYECKUM YPOBHSIM.

OCHOBHbIe MOHATUA
JKonornyeckas cykueccus
dakTbl dakTopsl
CyLW,eCTBOBaHNS paBHOBECHOA
cucTembl B coobliecTBe.
MepBuYHas n BTOpMYHas
cykueccuu.
MponoNXUTeNbHOCTL U
3HaYeHMe 3KOI0TNYECKOW
cykueccum.

XapakTepnusoBaTb po/ib opra-
HU3MOB (Npou3BoauTENeEN,
noTpe6uTenen, paspywmntenei
opraHMyeckmx BeLecTB) B
NMOTOKE BELLECTB U 3HEPTUN.
OnpefenaTb COOTHOLLIEHME YnC-
NeHHOCTN  opraHn3mMoB
pasHbIX TPOUUYECKUX YPOBHEA
MO PUCYHKY.

*XapakTepu3oBaTb COJIHEYHbIN
CBET KaK aHepreTnyeckuil
pecypc. *Mcnonb3oBaTtb
npasunio 10% anAa pacyeta
noTpe6GHOCTU OpraHn3mMa B
BelecTse.

Ha3biBaTb

TUMNbl CYKLECCUOHHbIX
N3MeHEHWI, thakTopbl,
onpegenswwue npo-
AOMKNTENBHOCTb CYKLEeCCUM.
MpuBOoAMTL MNpUMeEpPbI  TWUNOB
paBHOBeECKS B 3KOCMCTEMAX,
NepBUYHON N BTOPUYHONA
cykueccuun. OnucbiBaTb
CBOICTBO CYKLEeCCuN.
AHanusnposaTb cogepxaHune
onpegeneHns 0OCHOBHOroO
NoHATMA. OBBACHATL CYLLHOCTb
N NPUYNHBI CYKLLECCUN.
HaxoanTb  pasnunuusa  mexay
NepBMYHON W BTOPUYHON
CYKLeC-CUAMMU.

Bonpockl 2, 314
Ha c. 167 nocne
§5.5.

Tunbl  paBHOBe-
Cus:  3aMKHYyTOe
Cco06LecTBO,
NPUTOK  OpraHu-
4Yeckoro BeLecT-
Ba W3BHE, U3bA-
Tne yacTtu opra-
HNWYeCKoro Belle-
cTBa.
CeoiicTBa
Leccuii:

CYK-
n3meHe-
Hue BM0BOr0O
cocTaBa,  MOBbI-
lWeHne BUAOBOrO
6oraTcTBa; yBe-
nnyeHne 6uomac-
Cbl OpraHM4ecKoro

BELECTBA, CHMU-
XEHWE CKOpOCTU
npupocta 6uo-

Macchbl.



44. W3yyeHue n onucaHue
JKocucTem cBoeli me-
CTHOCTM.

BoisBneHne TMNoBs
B3aumMogelicTeua pas-
HbIX BUAOB B  KOH-
KpeTHOW akocucteme.

YpPOK KOMMNJIEKCHOTO
ncnosb3oBaHusa 3YH.
MpakTuueckasa paboTa
No6.

[.3. noagrotoBuTtb CcoO-
obuweHne o B.N. Bep-
Ha/JCKOM, €ero yyeHuwu
0 6uocdepe.

Buocdepa.
3Bsonouna
pbl.

45,
6unoccpe-

KoM6U1HMpOBaHHbI
7 ypok.

[.3. 86.1

1-5
Henens
mapTa

1-5
Hepens
mMapTa

OCHOBHble MOHATUA

Buaosoe pasHoobpasne
MAOTHOCTL NoONy ALK
Bnomacca B3aMMOOTHOLUEHNA

OpraHnu3mMoB
dakTbl CocTOssAHNE
3KocuUcTeMbl cBoell
MECTHOCTMH.

O6bekTbl /llobass akocuctema
CBOEN MECTHOCTW.

M3yyaTb npoteccsl,
npoucxoasawme B aKoCUCTeEMax.
XapaktepusoBaTtb

aKocucTembl ob6nactn (BUgoBoe
pa3Hoobpasue, NJAOTHOCTb
nonynsaunin, 6uomacca).
Onpefenatb OoTAeNbHbIE
hopMbl B3aMMOOTHOLLUEHUNA B
KOHKpPETHOI 3KocucTeme.
O6BACHATH:

B3aMMOCBA3/ OPraHM3mMOoB U OK-
pyxatouiein cpegbl; TUMbI
B3auMOAEWCTBMA pasHbIX
BUAOB B 3KOCMCTEME.
AHanunsnposartb

cocTosiHMe 6uoueHo3sa.
MpuMeHATb Ha NpakTuke cBe-
OeHNs O CTpyKType
3KOCUCTEM,3KONOTNYECKNX
3aKOHOMEpPHOCTAX ANns
nNpaBWILHON  OpraHusauumn
[eATeNnbHOCTM YesnoBeka U
060CHOBaHUA Mep OxpaHbl

TEMA 1.6. BUOC®EPHbIV/ YPOBEHbD (4 uaca)

OCHOBHbIe MOHATUSA
Buocdepa Abnotnyeckne
hakTopsbl

®akTbl Buocepa -
rnobanbHas akocucTema.
paHuubl 6uoctepbl. Kom-
MOHEHTbl M CBOWNCTBA
6unoccpepbl. MpaHuybl
6unocgepsl. Pacnpo-
CTpaHeHue 1 posb XUBOro
BellecTBa B buocdepe.
YCcnosus XusHu.

Teopusa YueHue B.W.
BepHagackoro o 6uocgepe.

JaBaTb onpegeneHne NOHATUIO
6uocdepa.
HasbiBaThb:
> npusHakn 6uocdepsl;
CTPYKTYPHble  KOMMOHEHTbI
n cBoiicTBa bruocdepsbl.
MpuBoanTb npumepbl abuoTm-
yecknx hakTopos.
XapakTepusosaTb XWBOe Be-
wecTso, 6MOKOCHOE 1 KOCHOEe
Bel,ecTBo 6uocgepsl.
O6BACHATL POJIb
610s10rM4ecKoro
pa3Hoobpasus
6uocdepsl.
AHanunsnposartb
cofepxaHne pucyHka u

B COXpaHeHUu

BbinonHeHne
NpakTU4eckKoii
60ThI
«BbisBneHne
TUNOB
B3aMMOgencTBus
pasHbiX BUAOB B
KOHKPETHOIA
3KOCUCTEME» U Bbl-
BOAbl K Hel.

pa-

Bonpoc 1,2 n4 Ha B. I

c.177 nocne 86.1. BepHagackuii -
OnucaHue OCHOBOMNOJIOX-
pPUCYHKOB HUK  y4YyeHus
yyebHuKa. 0 6buocdepe.
Pa6otel B. W.
BepHapgckoro.
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KpyrosopoT BeliecTB
B 6uocgepe.

KOMGVHMPOBaHHbI
 ypok.

[.3. §6.3, 86.2 lNogro-
TOBUTb COO06OLWEHNE

0 nocneacTBusax
X035IMCTBEHHO
LEesATenbHOCTHU
yenoseka.

AHTpONOreHHoe BO3-
nencTeune Ha
6uocgepy.

OcHoBbI  paunoHanb-
HOrO  MpPMpPOAONOJib-
30BaHMA.

Kom6nHupoBaHH
bili YPOK.

0.3. 810.2 n §10.3.
MoaroToBUTH c006-
LeHne nam nHgopma-
LUVOHHbI  OykrieT 06
3KON0TMYECKNX  Mpo-
6/1eMax, CBSI3aHHbIX C
3arpsi3HeHNeM  OKpy-
Xawuiei cpegbl.

2-51
Hepens
MapTa

2-51
Hepens
MapTta

OCHOBHbIE€ NOHATUA
Buoreoxnmmnyeckue LUUKbI
BnoreHHble 31EeMEHThI
MwnkpoanemMeHTbI

Mymyc

dunbTpayma

dakTbl KpyroBopoTt BeLLecTB W

npespalieHne 3Heprun B
aKkocucteme. MHorokpaTtHoe
ncnonb3oBaHne GUOreHHbIX
3N1EeMEHTOB.
Cpepoob6pasytouas
[eATeNbHOCTb OpPraHW3MoB.
Mpouecchl Lnpkynauma
OGUOTEHHbIX 3/IEMEHTOB.
Buoxumnyeckme UMKbI a3oTa,
yrnepoga, goccopa.
Mousoob6pa3oBaHue.
O6pasoBaHue rymyca.

dakTbl

Knaccucukauna npupoaHbIx
pecypcoB: Heucyepnaemble,
noyepnaemsbie
(B0306HOBMMbIE, HEBO-
306HOBUMbIE).

BnuaHne yenoseka Ha
6rvocepy. AHTpOMNOreHHble
dhakTopbl  BO34EWCTBUA Ha
61OoLEeHO3bl. ATPO3KOCUCTEMBI.
Mpo6nembl paunoHanbHOro
NPMPOAON0/b30BaHNA.
dakTopbl, Bbi3blBaKOLUIME
9KOJIOTUYECKUI KpuU3uC.
CoxpaHeHne 61o0rM4eckoro
pasHoob6pasus.

Mpoueccol CTpaTteruu
NPMPOAON0/b30BaHNA.
DKOMOrNYecknii KpU3nc u ero
nocnencTBus.

HasbiBaTb BewecTtsa,
NCNo/sib3yeMble OpraHMamamu B
npouecce XusHeaeaTeNbHOCTH.
OnucbiBaTh:

OMOXMMMYECKNE  LMK/IbI
BOAbl, yriepoga, asoTa,
gocchopa; >npossneHne
PUN3NKO-XMMMNYECKOTO
BO3/E€CTBMS OpPraHM3MOB Ha
cpepy. O6GBACHATbL 3HAYEHUE
KpyroBopoTa BeLLeCTB B

akocucTeMe. XapakTepusoBaThb:

CYLLHOCTb KpyropopoTta
BeLLEeCTB ¥ nNpesBpaLLeHns
3HEepruy B aKocucTemax;

POJib XWBbIX OPraHNn3mMoB B
XWU3HW nNnaHeTbl U
ob6ecneyeHUn ycToUYMBOCTH
6uoccpepsbl. * NporHo3nposaTtb
nocneacTemsa Ans Hawen
naaHeTbl NCYE3HOBEHUSA
MpuBoAUTL NPUMEpBI:

HeucuyepnaembixX u
ncyepnaemMbiX NPUPOLHbIX
pecypcoB; arpo3aKoCcUCTeEM.
HasbiBaTb:

aHTpomnoreHHble akTopbl
BO34€elCTBUA Ha 6UOLEHO3bI;

hakTopbl (MPUUYNHBI),
BbI3blBAlOLLME IKOSTOTNYECKNI
Kpusuc. PackpbiBaTb:

posib YenoBeka B buocgepe;

CYLLHOCTb paunoHaibHOro
NPUPOAONO/b30BaHNUA.
BbiABAATL 0COBGEHHOCTM
arpo3kocucTeMmbl.

AHanusupoBaTb UWHGOpMaLmio

M aenatb BblBOJ O 3HAYEHUU
MPMPOLHbIX PECYPCOB B XU3HU
yesioBeka. Bbicka3biBaTb
npeAnosioxXeHus o
BMellaTenbCTBE YenoBeka B

nnnilQPPLI Rm.-./'Z+I0I'M-I

c.178 nepep, §6.2.
OnuncaHne

Bonpoc 4 Ha c.299
nepen §10.2.
Bonpoc 3 Ha ¢.299
nocne §10.3.
CoobuieHus

Bonpoc 1 Ha ¢.180 MexaHunyeckoe
nepepg § 6.3.

Bonpoc 2 Ha c.185
nocne § 6.3,

BO34elicTBme
OpraHn3mos.
OuncTka
NpUpPoOAHbLIX BOA
XUBOTHbLIMU-
hunbTparopamu.
YkpenneHune

n aspauus
NnoyBhbl.

Buabl
0EeATeNIbHOCTY B
obnactn oxpaHb
npupoasbl:
9KO/10TUYECKUNA
MOHUTOPWHT,
oxpaHa

necos,
yBE/NMYEHMNE
yncna
3anoBeHMNKOB,
oxpaHa M
pasBefeHue
peakux BUAOB
pacTeHunin
XMNBOTHBbIX,
3KosI0rn4eckoe
obpasoBaHue
MexXxayHapogHoe
COTPYAHUYECTBO.
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3Jkosiornyeckme
npo6siemMsbl.
AHanns v oueHka no-
cneacTtBuii  gesaTerb-
HOCTM yYenoBeka B
3KocucTemax.

Ypok

KOMMJIEKCHOTO
npumeHeHna 3YH.
MpakTnyeckasda paboTa
No7.

[.3. NMosTopuTth § 4.1-
10.3

3-1
Hepens
MapTa

®akTbl

Mocnepctensa

X03AMCTBEHHON fEeATeNbHOCTH
yesiloBeKa ANA OKpyXakLel
cpefbl. BnusaHne cobCTBEHHbIX
NMOCTYMNKOB Ha XMWBble
opraHvu3mbl. JKonoruyeckue
npo6nembl (MNapHUKOBbIW
aphekT, KMCMOTHbIE JOXAN,
ONyCcTblHMBaHWE, CBefeHune
necoB, nosBJieHue
«030HOBbIX blp», 3arpsi3HeHne
oKpyxatouwieii cpegbl).
BnnsHne akonormyeckux
npo6s71emMm Ha COBCTBEHHYIO
XU3Hb U XWU3Hb APYTUX NOAEN.

Has3biBaTh:
CoBpeMeHHble T[106asbHble
3Ko/10rnyeckne npobrsiemsl;
JlaHTponoreHHble d)akTopbl,
Bbl3blBalLLme
aKonornyeckue npob6aemsl.
AHannsnposaTb U OLEHUBATB:
Mocnepcteus
LesaATeNbHOCTN YesioBeKa B
aKocucTemax; >BnusHUe
COOGCTBEHHbIX MOCTYMNKOB Ha
XWBble OpraHu3mbl U 3KO-
CUCTEMBI;

posib 6UOI0TMYECKOTO
pasHoobpasns B COXpPaHEHUN
6nocgepbl. O6BACHATL
Heob6XoANMOCTb 3aliuThbI
oKpyxatouieli cpegsbl.
Mcnonb3oBaTtb
NPMOGPETEHHbIE 3HAHUS B
NMOBCELHEBHOM >XWU3HW ANA
cobnogeHna npasun noseje-
HUSA B OKpyXxatouiel cpege. *
MporHo3npoBatb NocneacTsus
AanbHelwero HeraTtMBHOIO
BO34€elCTBUA YesioBeka Ha
npupopay."fporHosuposarsb
nocnencTBMs 3KONOTNYECKUX
npob6nem BcneacTBne UX He

BbinosiHeHue
npakTuyecko pa-
60Tbl  «AHanus3
N oLeHKa
nocneacTBuii
peatenbHOCTH
yenoBeka B
JKoCHUCTEMAX» U
BbIBOAbI K HEl.
CoobueHus
yyaumxcs.
Mamartku-
pekomeHaauunm.

PernoHanbHbie
N nokanbHble
3Konornyeckmne
npo6semMsl, UX
BAUSAHME Ha
COBCTBEHHYIO
XW3Hb N XXN3Hb
Apyrux nogei.
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Passgutne aBonwuu-
OHHOTO0 Y4YeHus.
Pab6oTbl bl JapBuHa.

YpPoK nsyvyeHna u
nepBnUYHOro
3aKpensieHna HOBbIX

[03.87.1.

Bopbba 3a cylecTBo-
BaHMe U1 ecTecTBeH-
HbIli O0T6OP.

Kom6uHupoBaHH
bili YPOK.
0.3. §87.4.

1-5
Hepens
anpens

1-5
Hefens
anpens

PA3AEN 2. 2BONKOUNA (6 yacoB)

OCHOBHble NOHATUA
2Bonoumna VickycCTBEHHbI
oT6op

®akTbl [MpeanocbiKN yyeHus
bl.JapBuHa: [OCTUXEHUA B
061acTn  ecTecTBEHHbIX
HayK. MyTewecTBUE
bl.JlapBnHa Ha kopabne
«burne». YueHue bl lapsuHa
06 WUCKyCCTBEHHOM OTGOpe A
06BbSICHEHMS 3BONKOLUN
XMWBbIX OpPraHn3Mos.
bl.JapBuH -
OCHOBOMNOJIOXHUK YyYeHUs 06
3BOJIOLMN.

3akoHomMepHoOCTU loioxeHun
OcHoBH ble noHATMA

Bopbba 3a cyuwecTsoBaHue
EcTecTBeHHbIli 0T6Op
HacnepctBeHHas
N3MEHYNBOCTb

®akTbl HacnepcrteseHHas
N3MEHUYNBOCTb 1 6opbba 3a
cylecTBoBaHue - ABNXyLLne
cunbl 3sonounn. Popmbl
60pbObLI 3a Ccyl,ecTBOBaHME:
BHYTPMBULOBAA N MeXBKAoBas,
6opbba c HeGnaronpUATHLIMM
h13NYECKUMM  YCNIOBUSAMMU.
EcTecTBeHHbIli 0T6Op -
OBVXyLLas cuna 3BOJTOLMUN.
Mpoueccol MNposasneHue B
npupoge 60pb6LI 3a
cyl,ecTBOBaHMe 1N eCTeCTBEH-
Horo oT6opa.
3akoHomepHoCcTU lNonoxeHus
yyeHus bl.[apsuHa.

[JaBaTb onpegesieHne nMoHA-
TUI0 3BOJTIOLMSA.
BbISBNATL M oNucbiBaTh npej-
NoCbISIKN yyeHua bl.apsuHa.
MpuBOOUTL MPUMEPBLI HAYYHbIX
dhakToB, KOTOpbIE OblN
cob6paHbl bl JapsuHom.
O6BACHATL NPUYNHY MHOT006-
pasva AOMallHUX >KUBOTHbIX
N KYNbTYPHbIX PacTeHWIA.
*PacKkpbliBaTb CYLHOCTb NMOHSA-
TUI Teopusa, HayuHbl hakT.
*BblgeniATb OT/INYNA B 3BOJIIO-
LMOHHBLIX B3rnsaaos bl.JapsuHa
n X.b.JlTamapka.
JaBaTb onpegeneHve  NOHA-
TUAM: HacneacTBeHHas
N3MeHUYMBOCTb, 6opbba 3a
cywecTtBoBaHune. HasbiBarth:
OCHOBHbIE MOI0XEHUSA
3BOJIOLUMOHHOIO y4yeHus
bl.JapBuHa; ABWXYyLLNE CUNbI
agosouun;  dpopmbl 60pbOLI 3a
cywectsoBaHue w
npuBOAUTL  NPUMeEpBI
NposiB/IEHMNS.
XapakTtepnsoBaTtb: CYLLHOCTb
60pbObI 3a cylecTBOBaHUE;
CYLLHOCTb €CTeCTBEeHHOro ot6o-
pa.
YctaHaBnmBaTb B3auMOCBA3b
Mexay OBXYLWUMN crunamu
3BOJIOLMN.
CpaBHuBaThb Mo
NpeasioXeHHbIM KpUTEpPUAM
€CTEeCTBEHHbI © uC-
KyCCTBEHHbIi 0T6OpbI.

YnpaxHeHus
Nel74,

Nel75, Nel76 B
pabouein TeTpagu
C neyvaTHoOi
OCHOBOIA.

Bonpoc 3 Ha c.206

nocne §7.4.

OnucaHue pucyHka

yyebHuKa.

MpeacrtasneHus
Kapna JInHHes.
Barnagbl XK. b
Namapka,
hakTopbl
3BOIOLUMN.
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®opwmbl 2-q
€CTEeCTBEHHOrO Hepens
oTbopa. anpens
KoM6UHnpoBaHHbI

7 YPOK.

n0.3. 87.5,

*87.2,

*87.3.

PesynbTart 2-9
3BOJIIOLUN - Hepensa
npucrnocob61eHHOCTb anpens

OpraHnu3MoB K
cpene obuTaHus.
BoisiBneHue
NpPUCcNOCco61EeHHOCTM K
cpefe obuTaHus.

Ypok

KOMMJ/IEKCHOTO
npumeHeHusa 3YH.
MpakTnyeckas paboTa
Ne8.

A.3.

3aBepuwnTb
ohopMneHue
NpakTMyecKoin paboTbl.

OCHOBHbIe MOHATUSA
EcTecTBeHHbIli 0T6Op
®akTbl PopMmbI
€CTEeCTBEHHOro oTbopa:
CTabUNN3NPYHOLLUIA 1
OBUXYLWMI. YcnoBus
nposiBneHus copm ecte-
CTBEHHOro oT6opa -
N3MEeHEeHUs yCroBuUiA cpeabl.
Mpoueccbl ECTEeCTBEHHDbIN
oTbop.

OCHOBHbIe MOHATUSA
Apantaunsa
(npucnocobneHHOCTbL BUga K
YCNOBUAM OKpyXarLyel
cpepbl)

®akTbl MNMprcnocobuTtesibHbIE
0COBGEHHOCTN pacTeHuin
XWBOTHbIX. 3aKOHOMEPHOCTb
Mprcnoco61eHHOCTb
OpraHn3MoB K YC/I0BUAM
BHELWHeR cpedbl - pesynbTar
LelicTBUA eCcTeCTBEHHOro
oTbopa.

[JaBatb onpegeneHne OCHOB-
HOMY MOHATMIO. Ha3biBaTb
hakTopbl  BHELIHel cpefbl,
npuBogsALMe K otéopy.
MpuBOAMTL NPUMEpBI:
Crtabunusupyiouiero otéopa;
ABUXyLLEen hopMbl
€CTecTBEHHOro otbopa.

XapakTepuszoBatb (opMbl ec-
TECTBEHHOI0 oT6opa.
BblgenaTtb pasnuuma  mexay

ctabunusmpyrowen wn
ABVXyLen chopmamu
ecTecTBeHHoOro otbopa.

PackpbiBaTb, cogepxaHue no-
HATUA

npPUCNoco6/1eHHOCTL BuAa K
YCNIOBUAM OKpYXalLein cpesbl.
Ha3biBaTb OCHOBHblE TUMbI
npucnoco6neHnin  opraHn3MoB
K oKpyXxalwLwen cpege.
MpuBoauTL nNpuMepsbl
npucnocob6aeHHOoCTH
OpraHn3MoB K cpefie obuTtaHus.
BbifsBAATL U onucbiBaTh pas-
Hble cnocobbl
NPMCNOCO6/IEHHOCTUN XUBbIX
OpraHu3MoB K cpefe obuTtaHus.
BbisgsBnATb

OTHOCUTENIbHOCTb
npucnocobneHnii. O6bACHATb
OTHOCUTENbHLIN Xapaktep
npMcnoco6uTeNbHbIX
NPU3HaKOB Y OPraHM3MOB.

Bonpocbl 11 2 Ha
c.206 nepepn 87.5.
Bonpockl 11 2 Ha
c.209 nocne 8§7.5.
OnucaHune
PUCYHKOB
yyeObHuUKa.

BbinonHeHune

npakTuyecko pa-
60TbI

«BblgBneHune
npMcnoco6eHHOoCT
n K cpepge

obuTaHua» "
BbIBOAbI K HEA.

MpnynHebl
Hac/ieaCTBEHHOIA
N3MEHUYNBOCTM.
dakTopsbl
N3MeHeHus
reHodgoHga:
N3MEHYNBOCTb
reHoTunna;
pelicteue
otbopa.
M3MeHUYMBOCTb
reHopoHaa

Yy pasHbIX
OpraHn3mos.
HanpaBneHHbIl
n
HeHanpaBJ/1eHHbI
i xapaktep
N3MEHEHMWIA.
Mpucno-
co6UTeNbHbIN
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BuaoobpasoBaHue.

KOMBMHMPOBaHHbI
 YPOK.

[.3. 87.6 8§87.7.

3-
Hepens
anpens

HanpasneHusa 3Bonwo- 3-A

ymm. O6uwme
3aKOHOMEPHOCTHU
3BONIOLUN.
KoM6GUHMPOBaHHbI
i YypOK.

[.3. 87.8, §7.9. ¥Ynp.
Nel88 wun ynp.
Nel89 B pabouei
TeTpagu c neyaTHoW
OCHOBOIA.

Henens
anpens

OCHOBHbIE€ NOHATUA
Muvkpo3aBonouns

®akTbl [eorpacuyeckoe n

JKoJs10ornvyeckoe
BMAoob6pasoBaHue.

N3onupylowme MexaHU3MbI:
6apbepsl,

reorpaduuyeckue
npocTpaHCcTBEHHas

pa3o6LeHHOCTb, NoBeaeHne,
MOJIEKY/IIPHbIE U3MEHEHUs
CpPOKM

6enkoB, pasHble
pasMHOXeHUs.
Buabl  u3onaunii:
reorpacuyeckas,
noBepgeHveckas,
TUBHas.

Mpoueccol BuaoobpasoBaHue.

3aKOHOMEpPHOCTb
BupoobpasoBaHune -
pe3ynbTaT 3BONKOLUMN.
OCHOBHbI€ NOHATUA

MakpoaBonwouunsa Apomopd o3
Navoapantaumna JereHepauusa
®akTbl [NaBHble HanpaB/leHUA
3BoNOUMKN: apoMopdo3,
navoagantauuna, nereHepayus.
Mpoueccbl Makpo3sBonoLUMA.

Myt gocTnxeHus

6uonormnyeckoro nporpecca.

penpoayk-

MpuBoanTL nNpumMepsl
pas/InyHbIX BUA0B U30ALMUN.
OnucebiBaThb:

>CYLWHOCTb 1 3Tanbl
reorpadyuyeckoro

Bonpoc 1 Ha c.210
nepen 87.6.
Bonpockl 2 1 3 Ha
€.217 nocne 87.7.
OnucaHvne pucyHka

BMA006pa30BaHnsA; > CyLHOCTL Y4Y€OHMKa.

3KO/N0rM4yeckoro Buao-
obpasoBaHus.

AHanunsnposartb

cogepxaHue onpeaeneHunii
NOHATUA MUKPO3BOJIIOLMA.
Joka3biBaTb 3aBUCUMOCTb BU-
[0BOro pasHoobpasus ot
YCNOBUI XN3HW.

[JaBaTb  onpegeneHus MoOHSA-
TMAM: apomopdos,
navnoagantauus, oblas
pereHepauunsa. HasbiBaTb
OCHOBHble HanpaBs/ieHus
3BOIIOLUN.

OnucbiBaTb NPOSABAEHUSA
OCHOBHbIX Hanpas/ieHW
aponioumn. MpueoanTb
npumepbl apoMopd030B
ngnoagantaunin. OTan4vaTb
npumepbl NPOABMEHUS
HanpaB/ieHUIi 3BONIOLUN.
Pasnnuate noHATMA
MUKPO3BOOLNA W
Makpoagontouma. O6BbACHATD:
>ponb 6uonormn B

thopMUpPOBAHUN COBPEMEHHOI
€CTEeCTBEHHOHAYYHOl KapTWHbI
Mupa;

>CYLWHOCTb 6GMO/I0TNYECKOro

Bonpoc 2 Ha c.217
nepen 8§7.8.
OnucaHne pucyHka
yyebHuka. Bonpoc
1 Ha c.220 nocne
87.8. Bonpoc 3 Ha
€.220 nocne 8§7.9.

Obuwune
3aKOHOMEPHOCTH
3BO/OLMK:
napannennsm,
KOHBepreHuus,
ausepreHuus,
HeobpaTUMOCTb.
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CoBpemMeHHble
rmnoTesbl
NPOUCXOXAEHUSA
XU3HU.

YpoK n3yvyeHusa u nep-
BWUYHOTO
3aKpenieHnmn 3HaHui.

[.3. 88.2, §8.3.
*§ 8.1,

OCHOBHbIE aTanbl
pasBUTUA XU3HU Ha
3emne. Jpa gpeBHel-
LEen XU3HN.

Ypok
KOMMJIEKCHOrO
npumeHeHunsa 3YH.

[.3. 88.3

4-4
Hepaens
anpens

4-4
Hegena
anpens

OCHOBHbIE MOHATUA
vnoTtesa

Koavepsartsl

MPO6GUNOHTHI

®akTbl 'MnoTesa
NPOUNCXOXAEHUA XUIHU
A.N.OnapuHa.
XUMUYeCcKun,
npea6monornyecknii,
GMONOTNYECKNIA 1
counasnbHblli 3aTanbl pas3BuUTUS
Xunsoi matepuun. MNMpobnema
JoKaszaTesibCcTBa CO-
BPEMEHHON TrMNOTE3bl
NPOUCXOXAEHNS XN3HU.
Mpoueccbl AbuoreHHoe
NPOVCXOXAEHNE XNBOI
Marepuu.

OCHOBHbIe NOHATUA
ABTOTPOdbI

FetepoTpodul

ManeoHToMOINA

MpokapunoThbl

3sonoym.

yKapunoThbl

@PaKTbl dTanbl PasBUTUA XU3HU:
XMmmnyeckasa 3BonouUma,

npea6uonornyeckas
aBonouus, 6uonoruyeckas
3BO/IOLMS.

HauanbHble aTansbl
61Monornyeckoli 3BONOLMN.
dunnoreHeTmyeckne CBA3N B
XnBoi npupoge. lMpoueccsl
MpoucxoxaeHune
3YKapUOTUUYECKOW KNETKN.
3akoHoMepHoCTK unoTesbl
NPOMCXOXAEHNSA 3yKa-
PUOTMYECKON KNeTKW.

PA3LEN 3. BO3BHUKHOBEHWE N PASBUTUE XN3HWN (5 yacos)
JaBatb onpepnenexHne tepmnHy Bonpoc 1 Ha €.236

- rmnoTesa. nocne 88.2.
HasbiBaTb atanbl passBuTus

XU3HU. MpnBoauTbL npumepbl  nocne 88.3.
JokasaTesibCTBa COBPEMEHHOI

rMnoTesbl NPOUCXOXAEHUSA nocne 88.2.

XWU3HU. XapakTepnsoBaTb
COBPEMEHHbIe NpeAcTaBieHuns
0 BO3HUKHOBEHUW XWU3HW.
O6BbACHATL  posib 6UOOTUN
B hopmmnpoBaHunu
COBpPEMEHHOW ec-
TECTBEHHOHAYUYHOl KapTWHbI
mupa. Bbigensate Hanbonee
CNOXHYlo npobnemy B BOnpoce
NMPOUCXOXAEHNSA XU3HMN.
Bbicka3biBaTb CBOIO
3peHNsAs 0 CJI0XKHOCTU
BOMpOCa BO3HWKHOBEHUSA

[JaBaTb onpegeneHus 0CHOB- OnucaHue
HbIM MOHATUAM: PUCYHKOB
aBTOTPOMbI, retepoTpodbl, Yy4yebHMKa.
aspobbl, aHa3apPoObI,
NPOKapuoTbl,3YKapmoThl.

OnucblBaTb Ha4vabHble

3Tanbl 6uonornyeckom

3BoiouMKn. HasbiBaTh U

*OnucbiBaTb CYLLHOCTb rMnoTes
ob6pasoBaHNsA ayKapuoTn4eCcKoii

knetkn. OB6BACHATL

B3auMOCBA3M OpPraHM3MoB U
oKpyXxatoweli cpegsbl.

yyebHuKa.

TOYKY

Bonpoc 3 Ha ¢.238
Bonpoc 3 Ha ¢.236

OnucaHne puUcyHka

MpeapcrtasneHus
o
BO3HWKHOBEHUN
XU3HN:
KpeaLnoHU3M,
camornpo-
N3BOJIbHOE
3apoxgeHue
XWU3HU, TMnoTtesa
cTaumoHapHoro
COCTOSAHUA,
rmnoTesa
naHcnepmMmum,
rmnortesa
6MOXMMUYECKOW
3BOIOLUMN.

BnuaHue
XUBbIX
opraHM3mMoB

Ha cocTas
atmocdepsl,
ocafo4HbIX
nopog, ydvactue
B hopMupo-
BaHUK
nepBUYHbBIX
noys. Opbl U
nepuogsl
Pa3BUTUSA KU3HW.



57.

58.

Pa3Butmne  XunsHu
B MPOTEpPO30€e U
nasaeosoe.

Ypok
KOMMMEKCHOro
npumMmeHeHusa 3YH.

[.3. 88.6.

Pa3BuTne XnU3Hu B Me-
3030€ 1 KaiHo30e€.

Ypok
KOMMEKCHOro
npumMmeHeHusa 3YH.
[.3. 88.7, 88.8.

1-a
Hepens
Mast

1-9
Hegens
Masi

OCHOBHbIE NOHATUSA
Apomopg o3

dakThbl

PacTteHnsa 1 XUBOTHble
nNpoTepPo305 1 Nasie03os.
Bbixof pacTeHuii Ha cylly B
cunype.

MoasneHne u asoawLNA
CYXOMYTHbIX pacTeHul
(ManopoTHUKK, CEMEHHbIE
NanoOpOTHWKW, TO/I0CEMEHHbIE
pacTteHus). MNMosBneHune
Ha3EMHbIX XXMBOTHbIX.
ApomMopg03bl NPOTEPO30S:
nosiB/fieHne ABYCTOPOHHEN
cuMMeTpun Tena,
BHYTPEHHero ckeserta -
XOpAbl Y XXUBOTHbIX.
Apomopd0o3bl Naseo304:
nosiBJlIeHNe OpraHoB
OCHOBHbIe MOHATUA
Apomopdo3 Nanoagantaymum
dakTbl PacTteHnsa v >XMBOTHbIe
Me30304. [osBeH e B Tpuaoe
NENIOKPOBHbIX XXUBOTHbIX.
[focnoacTBO rosloceMeHHbIX
pacteHuii. [losiBneHne
NOKPbITOCEMEHHbIX PACTEHWUIA.
[ocnoacTtsBo AMHO3ABPOB U
NPUYNHBI UX BbIMUPAHUS.
Mi3MeHeHne XWUBOTHOro U
pacTutesibHOro mupa B
nasieoreHe, HeoreHe KaiHo304.
Mpoueccbl Pa3Butne XnsHm B
Me3030€ 1 B KailHO30e€.
3aKOHOMepHOCTU
YcnoxHeHne pacTeHuin u
XWBOTHbIX B npoLecce
3BoItOLUN

[JaBaTb onpegeneHne TeEPMUHY
- apomopd03.
MpuBoAnTL NpUMepsbl:
pacTeHuid 1 XNBOTHbIX,
cyw,ecTBoBaBLIMX B
npoTeposoe 1 nasaeosoe;
apomopd030B y pacTeHNn K
XVNBOTHbIX NPOTEPO30S U
naneosof. HasbiBaThb
npucnoco6sieHns pacTeHnin
XMNBOTHbIX B CBAA3W C BbIXO40M

Ha cyuy.
O6BbACHATL NPUYUHBI
MOSIBIEHNST W MNpOLBETAHUS

OTAE/bHbLIX TPYNN  pacTeHui
MU XMBOTHbIX W MPUUNHBI UX
BbIMUPAHUS.

Jasatb onpepeneHne TepMUHY
- apomopco3, nanoaganTtaums.
MpuBoAnTL NpUMepsI:
pacTeHuid 1 XNBOTHBIX,
cyl,ecTBoBaBLWKX B Me3030e "

KaiiHOo30€; apomopd o308 Yy
pacTeHNA U XKMUBOTHbLIX B
Me3030e; uaunoagantayuin y
PacTeHUA N XXUBOTHbIX
KaiiHo3051. O6BACHATb

NPUYMHLI  MOSABNEHUA M
npouBeTaHus OTAENbHbIX
rpynn pacTeHuii u
XVWBOTHbIX W MPUYUHBI UX
BbIMUpaHns. OOGbACHATb
NPUYNHbI  3acesieHns
AVHO3aBpamMyu  pas/iNYHbIX
Cpep, XWU3Hu.

*Bblgenatb pakTopbl, KOTOpble
B 60/blueli cTeneHu

Bonpocel 1, 2, 4 Ha
c.252 nocne §8.6.
OnucaHue
PUCYHKOB
yyebHuKa, pe-

NPOAYKLWIA.

Bonpockl 2 n 3 Ha
€.257 nocne 88.7.
Bonpocbl 3 1 4 Ha
€.260 nocne §8.8.
OnucaHune
pUCYHKOB
yyebHuKa, pe-

NPOAYKUMWNA.



59.

60.

2-5
Henens
Mast

MecTo ” ponb u4eno-
BeKa B cMCTeMe opra-
HMYecKoro mupa. 9BO-
nouyna yenoseka.

Ypok
KOMMEKCHOro
npumeHeHna 3YH.
[.3. noBTOpUTH
§2.1-2.14.

2-51
Hepens
Masi

KneTka - CTpykTypHas
n PyHKUMOHabHasA
enMH1La XUBOTO.

Ypok 0606wweHuns
n cuctemaTumsaynm
3HaHWUIA.

OCHOBHble NOHATUA
AHTpoOnosiornga AHTponoreHes
ABuxyLine cunbl
aHTponoreHesa

®akTbl [MpoucxoxaeHne
yesioeeka. MecTo yenoseka B
Xusoli npupoge. Ctaguu
pasButua yenoseka. Ye-
noBeyeckune pachbl, e4UHCTBO
nponcxoxaeHuna pac.
Buonornyeckas npupoga u
coumanbHasa CyLWHOCTb
yesioBekKa.

JaBaTtb onpepeneHve TepMmu-
Ham:
aHTpPONoNOrusa, aHTponoreHes.
Ha3blBaTb Npu3sHaku
6nonornyeckoro ob6bLekTa -
yenoseka. OnpependaTb
npUHanNexHocTb
6uonornyeckoro o6bLekTa
«Yenosek» K Knaccy
Mnekonutawwune otaeny
Mpumatbl. O6BACHATE:

MeCTO M pOJib YesloBeKa B
npupoge;

poACTBO YesnloBeKa C
MNEKOMUTAIOLWMMN XXUBOTHBLIMU;

poAcTBO, 06LLHOCTb
NPOUCXOXAEHNA N 3BOJTOLUIO
yenoseka. lNepeuncnatb
hakTopbl (4BUXYLLUE CUNbI)
aHTponoreHesa.
XapakTepusoBaTb cTaguun pas-
BUTUSA YesioBeKa.
Joka3biBaTb efAnHCTBO
yesoBeyeckux pac.

OBOBWEHWE (4 yacoB)

XumMmunyeckasa opraHusaums
Knetkn. CTpoeHne n PyHKLUM
knetok. ObMeH BewecTsB u
npeobpasoBaHne 3HepPrun B
KneTke.

OonucblBaThb:
XUMUYECKUIA COCTaB KNETKU;
CTPYKTYPY 3YKapMOTUYECKOIA
KNeTKu;
npoleccsl, NpoTekawuiMe B
KneTke.
YcTaHaBnmBaTb B3aMMOCBS3b
MeXay CTpoeHuem n

Bonpockl co cBo-
604HbIM OTBETOM.
CoobuieHus
yyalunxcs.

Pa3HoypoBHeBbIe
TecThbl.

AHTUHay4Has
CYLHOCTb pacus-
Ma.
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[.3. noBTOpUTL
§8§3.5-3.13.

3aKkoHOMepHOCTH
C/lefiCTBEHHOCTH
MEHUYNBOCTW.

Ha-
n3-

Ypok 0606LeHuns
N cuctemartumsauuu
3HaHW.

[.3. noBTOpUTH
§7.1 -7.8.

CraHoBneHne cospe-
MEHHO Teopun 3BO-
noymn.

Ypok 0606LeHuns
n cuctematumsaunm
3HaHW.

[.3. nOBTOPUTHL
8§5.1.-5.5.

3-a
Henens
mas

3-9
Hepens
masi

3aKOHOMEPHOCTU
HacnefosaHus NPU3HaKoB,
OoTKpbITble . MeHpenem.

3aKOHOMEPHOCTN U3MEHUYNBOCTH.
anKﬂa,que 3Ha4YeHne reHeTuKn.

Teopua Y.[apsuHa o
NPOUCXOXAEHUN BUAOB NyTEM
eCcTeCcTBEHHOro oTbopa.
CoBpemeHHana Teopus
3BOJIOUUN: -ABMXKYLLNE CUSbI
3BOJIOUMNN; -MPUYNHBI
MHOroo6pasua v npu-
CrMoco6/IEHHOCTM  OpPraHn3mMoB
K cpene obutaHus;

-MOHATVE O MUKPOIBOJOLUN
N MaKpo3BOIIOLNU;

- OCHOBHble Hanpas/eHus
3BOJIO

Lun;

- NyTN AOCTUXEHUA
6unosiornyecko

ro nporpecca;

- BWA, €ro KputTepuu,

KNEeTOUYHbIX CTPYKTYP.
XapakrteprsoBaTb pofib pasnny-
HbIX KNEeTOYHbIX CTPYKTYp B
npoweccax, NpoTeKkawLmnx B
knetke. OObACHATL PUCYHKU N
CXeMbl, NpeacTaBNEeHHbIE B
yyebHuKe.

[aBaTb onpefeneHns 3akoHam
. MeHpens.

HasbiBaTb (pOpMbI  U3MEHYMBO-
CcTun

OO6BSACHATL:

MexaHu3Mbl nepegayu

NPW3HaKOB M CBOWCTB M3
MOKOJIEHNS B NOKO/EHNE,
BO3HWKHOBEHWE OTNNYNIA Y
poANTENbCKUX PopM;
Heob6xoaumocTb  pasBuTUA
TeopeTUYeckol reHeTukn ans
MeAWLMHBbI N CeNbCKOro
xo3gaiicTBa. CocTaBnAaTb
poAoC/I0BHbIE, pewaTtb
OO6BbACHATL OCHOBHbIE CBOICTBA
XWBbIX OPraHn3mMoB Kak
pe3ynbTaT 3BOJIOLNN XNBOIA
marepuu.

Pas3HoypoBHeBbIe
TEeCTbl.

PasHoypoBHeBLIe
TecTbl.



63. BsaumopeiictBne op-  4-A Brocdepa, ee cTpykTypa u
raHusMa u cpefpl 06u- Hegdena dyHKuun. Buocdepa u
TaHus. mast UesoBeK.

Ypok o0606WeHna  wu
cuctemaTmsaumm  3Ha-
HUNA.

[.3. TlogrotoButbCA K
NTOroBOI KOHTPOJILHOWA
pa6orTe.

BbisBNATE  nNpu3Hakym npucno- PasHoypoBHEBble
COOGMEeHHOCTN  BMAOB K TeCTbl.
COBMECTHOMY CYyLLECTBOBAHUI
B 9KOcMcTeMmax.
AHanunsupoBaTb BUAOBON  CO-
cTaB B 6MouLeHo3ax. BbigensaTb
OoTAeNbHblE DOPMBI
B3aIMOOTHOLLEHWNI B
6uoueHo3ax. XapaktepnsoBaTb
6rocdepy Kak X1yt
060/104Ky MaHEeTbl; MULWEBbIE
ceTu.
OO6DbACHATL HEeobXx0ANMOCTb
NPUMEHEHNS CBEAEHUNI 06
3KO/10TNYECKNX
3aKOHOMEPHOCTAX AOJ1s
npaBW/IbHOI OpraHusayumn
X035ACTBEHHOW AeATe/IbHOCTU
YyesioBeKa, 419 peweHuns
KOMMAeKkca 3agay oxpaHbl
oKpyXatouwieii cpegbl u
paunoHasibHOr0O NPUPOAONO/b-
30BaHUA.
MpoBOAMTL  CaMOCTOSATESIbHBbIN
nouck 6MosIorMYeckoin  UH-
dopmaumm B TekcTe
yyebHuKa, Heobxognmon O
BbINO/IHEHUS 3a/laHNiA TECTOBOW

KOHTPO/IbHOW paboThl, B
AMANNIMUPrK-My rarTanay

Pe3epBHOe BpemsA - 5 yacos






