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cpeAHero o6rqero o6paronaHrfl :

Brrnycnnrrm Ha 6asonoM ypoBHe Hayrrrrcfl:

. paclqpblBarb Ha rpLtMepax ponb 6noloruu n SoprnrnpoBaHulr conpeuenHofi

uayrrrofi Kaprr4Hhr Mrrpa r,r B rrpaKTn.recrcofi AerrenbHocrr{ mo4efi;

. TIOH}IMATb U OINCbIBATb B3AUMOCB.f,3b ME)KAY ECTCCTBEHHbIMU HAYKAM}I:

6uororuefi, Qusurcoft, xnunefi; ycraHaBJruBarb B3ar,rMocBr3b rrpupoAHbrx

ralenufi;

. NOH}IMATb CMbICJI, PA3NI,IqATb LI OIPICbIBATb CI{CTEMHYK) CB{3b MEXAY

ocHoBolonafalolrluMr,r 6uororn.recKilMu [oHrrrlrMrr: KJIerKa, opraHH3M,

BHA, 3KocrrcreMa, 6uocQepa;

. uClOJIb3OBaTb OCHOBHbI€ MeToAbI HaIIHOTO [O3HaHIltfl

6nororn.re c KlIx uc cJIe.(oB anv:flx, rlpoBoAlrrb gKc rIeplIMeHTbI

6uororn.recKnx o6rexros vr asneunfi, o6rscH.flru

B yre6Hux

gKcnepLrMeHToB, aH€rrrlr3r,rpoBarb nx, SoprrayJrr{poBarb BbIBoAbI ;

. SoprraynnpoBarb rurrrore3br Ha ocHoBaHur4 [peAJloxenHofi 6nonorn.recKofi

u nQ oprraaq uu H rrpe AJrararb BapraaHTbr rrpoBepKlr rurrore3 ;

cpaBHr,rBarb 6uorornqecKue o6remrr MexAy co6ofi rro 3aAaHHhIM

KpuTepErM, AeJraTb BbrBoAbr H yMo3aKJIIolIeHI4f, Ha OCHOBe CpaBHeHHS;

o6ocnosrrBarb eArrHcrBo xnnofi r,r HexHBofi npupoAbl, poAcrBo xrrBblx

opraHr{3MoB, B3a}rMocBs3u opraH}r3MoB r{ oKpyxarcqefi cpeabl Ha ocHoBe

6noror[.recKux rcopufi;

rrplrBoAlrTb rrplrMepbr BerrlecrB ocHoBHbrx rpyllrr opraHEqecKl,Ix coe4nHenufi

KJrerKr,r (6erxon, xupoB, yrneBoAoB, HyKJreHHoBhIx rzcnor);

pacno3HaBarb KJrerrr,r (uporapr{or H oyKapuor, pacrertuit u xuaourrrx) uo

onLrcaHr4ro, Hd cxeMarnrrecKux uso6paxenlaflx1' ycraHaBnrlBarE cBs3b

crpoeHrr{ n Qynxqufi rounoueHToB KJrerKH, o6ocnonuBarb MHoroo6pa.:ae

KJIETOK;

pac[o3HaBarb nonynrqu]o ra 6nororu.recrufi BuA rro ocHoBHbIM rIpIi3HaKaM;

rloqcHllreJrbHafl 3arr[cKa

B peryrrrare n3yrren[fl y.re6noro [peAMera <<Euo.noflrfl>> Ha ypoBHe

IIo r43rreH[rro

pe3ynbTarbl



. o[uchlBarb QeHorun MHoroKJreroqHbrx pacreHufi u xr,rBorHbrx rro

rvropQororraqecKoMy Kpr,rrepHro ;

. o6r.flcHrrb MHoroo6parue opraHr{3MoB, rrpuMeHfls.oBonrorluoHr{yrc Teopuro;

o rnaccu0uqupoBarb 6uororu.recKue o6rexrrr Ha ocHoBanvtu oAHoro unrr

HecKonbK[Ix cylqecrBeHHblx [pu3HaKoa (runu rrLrraHt4s, cnoco6u AbrxaHr/rfl

r,r pa3MHoxeHr4fl , oco6eHuocrlr pa3Blr rss);

. o6r.scHsrb [puquHbr HacJreAcrBeHHbrx ga6oresarruit;

. Bbtf,Br.f,Tb H3MeHq[rBocrb y opraH[r3MoB; o6rscH.sm rrposBreHlle BIAoB

I43MeIIqI,IBOCTI,I, IIClOJrb3yf, 3aKOHOMepHOCTIT rr3MeHlr[BOCTLT; CpaBH]rBaTb

HacJIeACTBeHHyTO H HeHaCJTeACTBeHHyTO n3MeHrrr,rBOCTb ;

. Bbrf,BJItrTb rraopQonoruqecKr4e, Snsnoror[qecKr,te, [oBeAeHqecKHe

aAarlTarluu opraHlr3MoB K cpeAe oiuralus, u Aeficrsr4K) gKoJroruqecKlrx

Qaxropon;

o cocraBJl.flTb cxeMbr rrepeHoca BerrlecrB t4 3Heprlru B oKocucreMe (qenn

nurauut);

. rrprirBoAr{Tb AoKa3areJrbcrBa neo6xoAuMocrH coxpaHeHut 6uopazHoo6pasu.a

4lx ycrofitrr4Boro pa3Bkrrltfl H oxpaHbr oKpyxarcqeft cpe4u;

o oIIeHEBarb AocroBepHocrb 6nororu.recrofi nnQoprvrarlrlu, [oJDrqeHHofi ns

pa3Hblx r,rcrorrHlrKoB, BbrAenrrb neo6xoAuMyro nH$oprvraquro Ailfl

zcrlonb3oBaHnfl, ee B yre6Hofi Aef,TenbHocrr,r u peureHrar,r [paKTHqecKHx

3aAaq;

. npe.qcraBJlrrb 6prororn.{ecKyro nn0oprraaqnro B B}rAe reKcra, ra6nuqrr,

rpaQura, ArralpaMMbr r{ Aenarb BbrBoAbr Ha ocHoBantrvr npeAcraBJreHHbrx

AaHHbrx;

. oIIeHEBarb poJlb 4ocruxennfi reHerr,rK[, ceJreKrluu, 6uorexnoJlof[IrE B

[paKTuqecrofi AerreJrbHocru rreJroBeKa u a co6crseHHofi x[r3H[r;

. o6rgcnsu HeraruBHoe Brrufllaue BeIrIecrB (anxoronr, HraKorr,rua,

HapKorr,rqecKrax ae qecra) Ha 3 apoAhrrrreBoe pa3BaTlre qeJroBeKa;

o o6rscHfl rb [ocJreAc rBytfl. BJt:afl:g,Lt,^ MyrareHoB;



. o6tscH.srb Bo3MoxHhre flpur{r,rHbr HacJreAcrBeHHrx sa6oresaHufi.

BunycrcHnK Ha 6asonoM ypoBHe [oryrr[T Bo3Moxnocrb Hayrr[Tbcfl:

- AaBarb Haf{Hoe o6rscueuze 6uororLltrecKrrM Qaxrau, flpoqeccaM, ,BJreH[rrM,

3aKoHoMepHocrf,M, ucnonb3y, 6uororu.recKr{e reoprur (x.nero.uryro,

oBoJrroqnonrryro), freHlre o 6uocQepe, 3aKoHbr HacJreAcrBeHHocrr,r,

3aKOHOMepHOCTLI I,I3MeHqHBOCTLI ;

- xapaKTepr,r3oBaTb coBpeMeHHbre Ha[paBJreHrrt B pa3BuTuu 6uororuu;

o[ucbrBarb ux Bo3MoxHoe Hc[oJrb3oBaHue B rrpaKflr.recrofi AetrTenbHocru;

- cpaBHuBarb crroco6u 4ereHr{, KJrerKu (rrazros ra rraefios);

- peruarb 3aAa'r^u Ha rocrpoeHue SpanraeHra nropofi qeru ruil( rro

upeAJroxeHHoMy Qparrvrenry nepaofi, uPFIK (UPFIK) ro fracrKy frIK;
- peIUaTb 3aAaq}I Ha Olpe,qeJIeHI,Ie KOJIHII€CTBa XpOMOCOM B COMaTUYeCKITTX I4

rroJroBbrx KJrerKax, a raKxe B KJreTKax lepeA Haq€[JroM AeJIeHH.g (uefiosa urn

rraurosa) u [o efo oKoHqaHr,rn (4nr MHoroKJreroqHblx oprauu:uon);

- peurarb reHerr,trrecKr,re 3aAaqra Ha MoHorn6pn4Hoe cfpeIrIHBaH[Ie, cocraBJlrrb

cxeMbr uonorn6puAHoro cKperqr,rBaHyts., npuMeHr.r 3aKoHbI HacneAcrBeHHocru H

I,rcnoJrb3ys 6 nororuqecKylo repMHHoJIorI{rc 14 c}IMBonI,IKy ;

- ycTaHaBJrEBaTb Tr{[ HacJreAoBaHVs. u xapaKTep nporBJIeHI4f, rIpI{3HaKa IIo

saAaHnofi cxeMe poAocnoBnofi, npnMeH.f,f, 3aKoHbI HacneAcrBeHHocrn;

- orleH[Barb pe3yJrbrarbr B3auMoAeitcrsus qeJroBeKa Id oKpyxaroulefi cpeAbl,

[porHo3r{poBaTb Bo3MoxHbre [ocneAcTB[r, Aef,TeJIbHocTI{ qeIOBeKa AJIfl

cyrgecrBoBannfl. orAenbHbrx 6noronn.recKr,rx o6rerros vr qenblx npupoAHblx

coo6ulecrs.

B clrcreMe ecrecrBeHHo-HafrHoro o6pasoBaHlu 6prororpLfl xar yre6Hufi

[peAMer 3aH[rMaer Ba)KHoe Mecro n SoprvrupoBaHl,tl,t: uayrHofi KaprHHbI M[Ipa;

QyHxqnonanrnofi rpaMorHocrr/r, ueo6xoAurraofi Anfl rIoBceAHeBHofi xI{3H}I;

HaBbrKoB 3AopoBoro n 6esouacHoro Artr qeroBeKa H oKpyxarcqefi cpe4rr o6paaa

xE3HlI; 9KOIOTUqeCKOTO CO3HaH}I,; TIeHHOCTHOTO OTHOIrreHlIf, K XHBOft UpUpO4e n

qeloBeKy; co6crseHHofi no3r{rlrru tro orHorrreHr,uo x 6uororuqecKofi nuQopr"raqun,

lonfraeMofi us pa3Hbrx LrcrorrHuKon. I4sy.reHI,Ie 6uororuu co3Aaer ycnoBufl An,



QoplaupoBalaua o6yraroqr4xcfl r,rHTeJrJreKTy€LIr bHbrx, Ip€DKAaHCKI/rx,

KoMMyHI,IKarILroHHbrx n nHQopMarIHoHHbrx KoMrrereHrlnfi .

Ocnoenue nporpaMMbl no 6uororr4u o6ec[errr{Baer oBJraAeH}re ocHoB€lMH

yre6no-uccJleAoBaremcrofi AetrTenrHocrrr, HafrHbrME MeroAaMr{ perxeHru

pa3nurrHbrx TeopeTr{rrecKLrx u [paKTLrqecKEx 3aAaq.

klzyteruue 6uolorvvr Ha 6agosoN,r ypoBHe opileHTrrpoBaHo na o6ecneqeHne

o6qeo6pa3oBareJlbuofi u o6ulerynrrypnofi rroAroroBKu BbrrrycKHlrKoB. Llsyrenrae

6nolornu Ha yrny6renHolr,r ypoBHe opraeHTupoBaHo Ha: rroAroroBKy K

nocneAylolleMy npooeccuoH€LrrbHoMy o6pa:oBaHr,rrc; pa3Br,rrr,re r{HAuBlrAy€!.JrbHbrx

cnoco6noctefi, o6yraroqvxcfl ryreM 6oree rny6oxoro, IreM [peAycMarp]rBaerc,

6asosHNI ypoBHeM, oBnaAeHaf, ocHoBaMr4 6zorornu u MeroAaM[ [r35nreHru

opraHl{qecKoro MI{pa. I4syueHrae 6uoloruu Ha yrny6neHHol,r ypoBHe

o6ecne.r[Baer: npI4MeHeHI{e [onf{eHHbrx sHaHufi Ans pemeHl{.f, rrpaKTlrqecKux }r

yre6Ho-zccJleAoBareJrbcKr,rx 3aAaq B uauenenHofi, HecraHAapurofi ct4Tya\hv1

yMeHI{e cucreMarl,I3l,IpoBarb yt o6o6ularr [oJqrqeHHbre 3HaHr4f,; oBJraAeHLre

ocHoBaMI{ uccJleAoBareJrbcKofi 4errerbHocru 6uororu.recrofi Ha[paBneHHocrr,r u

rpaMorHoro oQopuneHna rroJrf{eHHhrx pe3ynbraroB; p€BBHTHe cnoco6Hocru

MoAeJII,rpoBarb HeKorophre o6rexru H [poqeccbr, rrpoucxoArrrlIae B xusofi

rpLtpoAe. Idzyteuue rpeAMera Ha yrny6neHHoM ypoBHe ro3Bor.ser SoprranpoBarb y

o6yrarorquxcs. yMeHr{e aHaltuzupoBarb, rrporHo3r,rpoBarb r{ oqeHnBarb c rro3r,rrlur,r

oKoJlorrrrrecxofi

SKOCrrCTeMaX.

6egouacHocrr4 IIOCIeACTBI{f, AeSTeIbHOCTLt IIeJIOBeKa

Ha 6agosoM I{ yrny6lenHoM ypoBH.sx H3}nreHHe npeAMera <<Enororns>> s

qacru QoplaupoBannfl y o6yrarorqvxcfl. HafrHoro Mr{poBo33pent4s., ocBoeHr,r.f,

o6qenayrHLlx MeroAoB, ocBoe:ans. [paKTr{rrecKoro rrpuMeHeHr,rs Haf{Hux gHanufi

ocHoBaHo Ha MexlpeAMerHbrx cBr3rx c [peAMeraMr4 o6nacrefi ecrecrBeHHbrx,

MaTeMaTlrr{ecKrrx pI ryMaHIaTapHbIx HayK.

Pa6o.Iaf, rlporpaMMa yre6Horo [peAMera <<Euoron4.s) cocraBneHa Ha ocHoBe

MoAyJIbHoro TIpHHIIu[a [ocrpoeHutytedruoro Marepvtara, r,r3 pacqera 10-12 rcnacc

no 70 qacoB u3 pacqera I .rac B HeAeJrrc.



Pa6o.ras [porpaMMa f{r,rrhrBaer Bo3MoxHocrb noJrfreHr{s znaruuit B ToM

rIHcJIe rrep* [paKTHr{ecKyIo Aef,TeJrbHocrb. B uporpaMMe coAepxurc, upnnrepHuft

n eperleHb la6oparopHbrx r,r [paKTrrrrecK[x pa6or.

Bnorornfl KaK KourrJreKc HayK o xunofi rp[poAe

Euolorns KaK KoM[JIeKcHaf, HayKa, MeroAbr Ha) rHoro rro3HaHr.rr,

rrcrlonb3yeMEle B 6uororuu. CoepeueHHbte Hanpa*reHufl I 6uonoeuu. Polr
6prororzu a $oplaupoBamnr4 coBpeMeHHofi Hayrrrofi xapruHhr M[pa, rpaKTr{qecKoe

3HarreHI,Ie 6uororn.recKLlx sHaHufi .

Euororu.recKr,re cr{creMbr KaK [peAMer rl3f{ envrfl, 6uoloruu.

Crpyrrypu bre n Qynrcq[oHaJr bHbre ocHoBbr xcrrrHn

MonerylapHble ocHoBbI xI{3H8. Heopranr.recKr,re BerrlecrBa, r{x 3HaqeH}re.

OpraHuuecKl4e BelrlecrBa (yrneno4br, JrlrrruAbr, 6enru, HyKJreLrHoBbre Kr{cJrorbr,

ATO) u vx 3HarIeHI,Ie. Baonorl,rMepbr. lpyzue opeaHwtecKue seulecmsa KnemKu.

HauomexHonozuu e duonozuu.

I{zronorrlf,, Mero.{br rluTonorurr4. Polr KreroarHofi teopulE B craHoBJreH}rr,r

coaperraenHofi ecrecrBeHHo-Hayrnofi KapruHbr MLrpa. Klerru rpoKaplror yt

gyKapl{or. OcHosnbre qacrr,r H opraHouAbr KJrerKLr, llx Qynrqun.

Bnpycu - HeKJrerorrH€lf, Qopua xH3HLr, Mepbr npoQruaKTuKr4 BlrpycHbrx

sa6oresaHr,rfi.

XusHeAerreJlbHocrb KJrerKLr. fhacru.recrcufi o6ueH. @orocuures,

xeMocuHTes. EnoczHrea 6erxa. 3HepreruqecKufi o6rraen. XpaneHne, flepeAaqa H

peaJII,I3aIII{fl HacJIeAcrBeHHofi ranQopMarIHH B KJrerKe. fenern.recrc[fi rog. fen,

reHoM. feuouurca. Bnunuue HapKozeHHwx seulecmr Ha npoqeccbt 6 KremKe.

Krero.rHHfi Ilnxr: nHrepQasa [r Aenenue. Muro3 E ruefios, nx 3HaqeHrae.

CoMarn.IecKI{e I{ noJroBhle KJIerKrr.

OpraHnrm

opraHzsrra - eAuHoe rlenoe.

XugHeAerreJrbHocrb opraHr,r3Ma.

roMeocTa3.

Perynrqzx QyHrqzfi opraHlr3Ma,



PasN,rHoxeHue opraHlr3Mor (6ecnoJroe u uononoe). Cnoco6u pcRMHoilceHufl

y pacmeHuil u )tcu6omHbtx. I4rt4uBrAy€rnbHoe pa3BI{Tue opraH}I3Ma (onrorenes).

flpnvuHu napyrueuufi pa3Burus,. PeupoAyKrr,rBHoe 3AopoBbe rIeJIoBeKa;

IIOCneACTBI{, BIMflIILIfl. €LlKOrOJIr, HLIKOTUHa, HapKOTI4tIeCKIrrx BeIIIeCTB Ha

su6puoH€IrlbHoe pa3Brrrile rrenoBeKa. )ItusueHHbte quKnbt pcRHbtx zpynn

OpZAHU3Jv|O6.

fesernrca, MeroAhI reHerI{KI,r. feneru.recK€rf, TepMr,tHonorl{f, I{ c}IMBoJI}IKa.

3aronrr HacneAcrBeHHocru f. MeH.qer-fl. XporraocoMHurf, Teopl,rf,

HacneAcrBeHHocrrr. Oupe4ereHue [oJra. CqeuneHHoe c rroJroM HacJreAoBaH[re.

fenerzrca rreroBeKa. HacneAcrBeHHble ga6oresaHug rIeJIoBeKa Lr ux

[peAy[pexAeHrire. 3rE.recrze acrreKTbr s o6racrH MeAr4rl]rHcrcofi reHerHKH.

fenorun H cpeAa. Henacre4crBeHHaf, rr3MeHrruBocrb. HacreAcrBeHHas

}I3MEHTIIIIBOCTb. MYTATETTbI, HX BJTIrtrTIfIIl1rE HA 3AOPOBbE qEIOBCKA.

.(ouecruKapfl. 14 ceJreKrlr{f,. MeroArr ceJreKrlr,r[. Er,IotexnoJloraf,, ee

Ha[paBJre loLrfl H rrepcrre KTLrBbr pa3B urLrfl . Buo 6 es on ac H o c mb.

Teopnn sBoJrroqrrn

Crurreru.recKaf, Teopu, gBoJrroqupr. Csr,rAereJrbcrBa gBoJlloquu xlsofi [pEpoAbI.

Mnrposnonrour{f, u MaKpo3BoJrroq}rf,. BuA, ero KprITep}M.

gneMeHTapHar eAHHurIa gBonroqur4. flnuxyulvrc ct4lrbr gBoJIroq]IH,

flonynxqnx

reHoQoH4 [olynf,rlun. HaupaBJreHE, gBonrcq]Iv.

Msoroo6p€Bue opraHI{3MoB KaK pe3ynbrar oBoJIIoIIHH. flpnuquuu

rnaccuQuKarllrl{, c}rcreMarr{Ka.

Pasnrlrne il(rr3Hrr na 3em.ne

fnnoresrr flpoucxoxAeHyrs. xr{3Hr{ Ha 3eure. Ocnosnble granbl gBoJIIoqupI

opraHr,rqecKoro Mr{pa Ha 3eune.

ConperraeHHbre rrpeAcraBrrenus. o rrpoucxoxAeHull rreJloBeKa. 3sorloquq

qenoBeKa (aHrponoreHes). flnuxyrque cr4Jrrr aHTporroreHe3a. Pacu rIeJIoBeKa, ux

npoHcxoxAeHEe rr eAuHcTBo.

Pasnurlle gBoJrroquoHHbrx uaeit, oBoJIIoIII{oHH€If, Teop[, II. r{apnuua.

UX BJTI4,jIT4E HA



OpranurMbr rr orcpyrcarculafl cpeAa

flpucnoco6renns opraHlr3Mon r 4eficrBprro gKoJroruqecKlrx Sarropon.

Enoreoqenog. SxocucreMa. PasHoo6pa3ne sKocucreM. BganuoorHorueHu.f,

norryJrf,Ill{fi pasnrx BHAoB B sKocHcrerrae. KpyroBopor BerrlecrB }r rroroK sHeprEH B

gKocl{creMe. YcrofiquBocrb t4 AI4HaM}rKa sKoczcreM. flocneAcrsuq Brrvtfl:ayrs.

AerreJIbHocrLI venoBeKa Ha gKocrrcreMhr. Coxpanenue 6uopaanooGpazux KaK

ocHoBa ycrofi .rnrocru 3KocllcreMbr.

Crpyrrypa 6nocQeprr. 3arosoMepHocrr cyrqecrBoBaHyrs. 6uocSepu.

Rpyzoeopomd 6eu1ecm6 e 6uoc$epe.

fro6a-urnsre aHTpoloreHHbre r43MeHeHHr B

ycrofiunnoro p€BBHTrr.r.

If epcnercmusbt pcB sumufl duonozuraecKu)c HayK.

6r,rocQepe. flpo6neuu



Ka.nen4apHo - TeMarur{ecKoe [naHl4poBaHue l0 xnacc

Co4epxanue Irb

ypoKa
la.ht

Teua 3ailucu B xypHane [na
rrpoBeAeHlI,

ypoKa

flpurueuauue

Euo;lornfl KaK KoMrIJreKc HayK o ?I$rBofi rtpIlpoAe 2 caca

Bnororuc KaK KoMrrJreKcHa, HayKa, MeroAbI HafrHoro

rro3HaHrlrs, ucnonb3yeMbre n 6ro.noruu. Coopeuenuue

HanpasneHun s 6uonozuu. Pont 6uoloruu r (fopuupoBanuu

conpeueuuofi Haymofi KaprI,IHbI MLIpa, [paKTllrrecKoe

3HatreHI,Ie 6uonornqecrux :uannfi .

Bnorornqecxlre czcreMbl KaK [peAMer I,I3yrreHI,Is

6noloruu.

l\l Buoror[s KaK KoMlJIeKcHag Ha)ma, MeroAbr
HarrHoro [o3HaHI,Ig, uc[onb3yeMbre B

6uororun.
2\2 BuororuqecKr.re cr{creMbr KaK rrpeAMer

r,r3freHr.rq 6uororuu.

CrpyrrypHbre H QyHrcIIHoHaJrbHbIe ocHoBbI ?I(rr3Hrr 33 .raca

Morexyrupurre ocHoBbI xI.I3HI,I. HeopranuvecKl,Ie

BelrlecrBa, I{x 3HaqeHI.Ie. Opranu.recrue BelrlecrBa

(yrrenogu, JIIInHArI, 6emu, HyKJIeI{HoBbIe KI,IcJIorbI, ATO)

14 r,rx 3HaqeHI,Ie. Buonom,Iuepu. ,\pyzue op?aHuvecKue

6et4ecm6a MemKu. Hauomexuonozuu e duonozuu.

I{nrororua, MeroAbI IILIToJIoTHLI. Pols rrtero.rHofi TeopLIH

B craHoBJreHr.r[ conpeueunofi ecrecrBeHHo-uayrHofi

Kaprr.rHhr Mr.rpa. Krerru lpoKapuor I{ 3yrapl,Ior. OcHosHrre

qacrr.r u opraHor.rAbr KJIeTKI{, ux t[ynrquu.

l\3 Morexynrpnufi ypoBeHb: o6uas

xapaKTepr.rcTr.rKa

2\4 HeopraHnuecKr.re BerrlecrBa r.r ux 3HaqeHue

3\5 Jluura4u, r.rx crpoeHne r,r tfyHrqnu

4\6 Jla6oparopnar pa6ora Nel <O6Hapyxenr.re

nH[r.rAoB c noMorrlbrc KaqecrBeHHoft peaxquu>

5\7 YrrlesoArr r{x crpoeHue ra Qynxqnn

6\8 Berxu cocraB r4 crpyKTypa

7\9 Bemu. OyHxqnn 6enros



Bupycu HeKJreToqHa, Soprnra xrr3HH, Mepbr

npoQ uraxu.rKr{ Br,rpycHHx :a6oree ar,uit.

XzsHeAesrenbHocrb KJrerKr,r. fllacruqecrcufi

o6rvreu. Oorocranre:, xeMocr.rHTe3. Euocllureg 6enrca.

3Heprernvecrcuft o6ueu. Xpaneuue, repeAaqa kr

peurusa\ilfr. uacle4crnenHoft nnQoplaaqnn B KJrerKe.

feHern.recrufi KoA. feH, reHoM. feuotvurca. Baunuue

HApKO?eHHbtx 6et4ecm6 Ha npoqeccbt I KtemKe.

Krero.rusrfi quxl: unrep$asa r.r AeJreHHe. Muros A

uefio3, Hx 3HaqeHr.re. CouaruqecKl{e H rroJroBble KnerKH.

8\l 0 @epueHrsr - 6uo:rornqecxue Karrurrr3aropbr

9\1 1 Hyrreunonbre Kr,rcJrorrr r(HK u PHK

I 0\12 AT@ u Apyrze HyKJreorr.rArr. Bnrauunrr.

I l\13 Bupycu - HeKrerorrrax Soprraa xr.r3Hr,r

t2\14 llpo$r.rnarrr.rKa BupycHrx sa6orenanrfi .

13\15 3aqer J\b2 <Monexylrpuufi ypoBeHb)

l4\16 Kreroqnrrfi yponenr: o6ua.f, xapaKTepucrraxa.

K-ueroquag reop[fl.

l5\17 Crpoenue KJrerKr{. K.neroqnas ueu6paHa.

[uronratua
16\18 Pr.r6ocorraul. f, apo. 3HAonrasNdarr,rqecKar cerb

l7\19 Baxyonu. Kounlerc folrAxu. JL.r:ocouu

l8\20 Mrroxou4puu. fhacrnArr. Opranor{Abr

ABr,rxeHI,Ifl . Krero.rHHe BKrIoqeHH,

l9\2 r Oco6enuocru crpoeHr.rfl KJreroK rrporapr.roroB r,r

3yKapr.roToB

20\22 3aqer J\b3 <CrpoeHr.re KJreroK)

21\23 O6rraen BerrlecrB B KJrerKe u npeBparrleHr,re

3Heprr{H B KJreTKe

22\24 3nepreruvecrnfi o6ivreu B KJrerKe. llurolur r
oKncJrr,rreJmnoe (pocQonupoBaHue.



23Us Tunrr KrerotrHoro [I{TaHHr. @orocunteg u

XCMOCI,IHTC3

24\26 3ranu MarpurlHoro cI{HTe3a

2s\27 feu. feneruqecrufi ro.[. lenounra.

26\28 BrrllsHr,re HapKoreHHbD( BerrlecrB Ha rrpouecchr
B KJIETKE.

27\29 flracrr.recrufi o6ues: 6nocnnreg 6emon

28\30 Perynaque rpaHcKprrt\pryru rpaHcn rlr{H B
KJreTKe H OpraHH3Me

29\31 ,{ereuue KJrerK[r. Murog

30\32 Mefiog

3l\33 CouarnqecKue I{ noJloBbre KJrerKI{

32\34 3a.{er Ns3 (KrerKD)

33\35 I,Irorosrrfi ypoK 3a rcypc 10 xlacca



Kaleu4apHo - TeMarl,IqecKoe [naHI{poBaHVe 1l rnacc

Co,qepxanue Ile
ypoKa
nln

Teua 3arucfi B xypHane ,{ara
rrpoBeAeHr.r,

ypoKa

flpr.rrrre.ranue

OprannrM 19 qacoB

OpraHIasrr,r - eAlIHoe uenoe.

XHsHeAef,TeJIbHocrb opraHnrrraa. Pery ilflr\Hfl.

Qynrqufi opraHl{3Ma, roMeocra3.

PasN,rHoxeHHe opraH[3MoB (6ecuonoe 14

uononoe). Cnocodbt pa3rvtHoilceHun y pacmeHuil u

ilcu60mHbtx. I4ruaur;uay€ulbHoe pa3BI,ITHe

opraHlrr3Ma (onrorene:). flpuuuHu Hapyrueuufi

pa3Bvtrr4s. Penpo4yKruBHoe 3AopoBbe qeroBeKa;

nocneAcTBl{, BlrvlflIJklfl ILIIKOTOJIT, HIKOTrIHa,

HapKorurrecKr{x BeIrIecrB Ha au6plaoHanbHoe

pa3BI,ITI4e qeroBeKa. )ItusueuHbte quwbt pcRHbtx

?pynn opzaHu3Jwo6.

fenernrca, MeroAbI reHeruKI,I. feneruqecKa,

TepMr{HoJIOfI4{ V cr4MBoJIIaKa. 3arouu

HacneAcrBeHHocrl4 f.MeHAerq. XpouocoMHaf,

l\l Opranurueuurrfi ypoBeHb : o6qas
xapaKTepllcTI,IKa

2\2 XugneAesreJrbHocrb opraHu3Ma. Peryrequr

Qynrqufi opraHr,r3Ma, roMeocra3.

3\3 PasNaHoxeHrre opraHr,r3Mon (6ecnoJloe LI

nononoe).

4\4 Cnoco6rr pzrsMHoxeHlafl, y pacreHufi u
X}IBOTHbIX.

5\5 flolonue KJrerK[r qeroBexa. Paselrrue [oJIoBbIx
KJIETOK

6\6 I(H4usu4y€rJrbHoe p uB BI{TI{e opraHr3M a
(oHroreHer). IIpuurHbI HapyueHzil
pa3Bvrrufl.

7\7 Penpo4yrrr,rBHoe 3AopoBbe qenoBeKa;

nocJIeAcTBLts. BllugHu.f, aJIKof oJIr, HHKoTIIHa.

HapKoruqecKLrx BerrlecrB Ha ou6pnoHamHoe
pa3BLITrre qeJIoBeKa.

8\8 XnsHeHHrIe III,IKJIrI ptBHbrx rpynrl
opraHr.r3MoB.

9\9 Passurr,re opraHr{3MoB H oKpyxiuouafl cpeAa
3aqer Jllll <OuroreHe3))

r0\10 fenetuxa, MeroAbr reHerI,IKI,I



Teopu, HacneAcrBeHHocrr,r. Onpe4eJreHae floJra.

CqeuneHHoe c rroJroM HacneAoB auue.

feuerura qeJroBeKa. HacleAcrBeHHhre

sa6orenaHr{s qeJroBeKa 14 r4x npeAy[pexAeHr4e.

3ru.recrue ac[eKThr B o6lacru MeAr4rlr{Hcrofi

fEHETI,IKI4.

fenorun u cpeAa. Heuacle4crBeHH€rfl

u3MeHqr4Bocrb. HacneAcrBeHHa{ H3MeHqHBocrb.

MyrareHbr, Hx BrruflHr4e Ha 3AopoBbe qeJroBeKa.

.{orr,recruKarll4s t4 ceneKrlr4r. MeroAu

ceJIeKIII,Iu. BuorexHoJlofl4.l, ee HarlpaBneHr,If, kr

[epc[eKTr4Bbr pa3B urvrs. Buo 6es onac Ho c mb.

I1 1\l leHeru.recKuul TepMlrHoJrorr,rs u cr,rMBoJrr,IKa.

t2\12 fu6puaonoruqecrufi MeroA [3yrreHr,r,

HacneAoBaH r,r, npr{3H aK oB

l3\13 llepnsrfi u nropoft 3aKoHbr Meu.(ers

14\14 3aros qacrorbr taMer

l5\15 luru6puaHoe r.r nolu ru6puguoe
cKperqnBaHue. Tperrfi 3aKoH MeHAerc

16\16 XpourocouHaf, Teoplrf, HacJre.qcrBeHHocru.
feserura rroJra. HacreAosaHr,re, cqe[JreHHoe c
tIOJIOM.

t7\17 3aronouepHocrr,I r,r3MeHtrr,rBocrr,r.

l8\18 OcHonusre MeroAbr ceJreKur.ru pacrenufi ,

xr,rBoTHbx r,r MnKpoopfaHr.r3MoB.
Er.rorexnolorus.

l9\19 3aqer No3 <OpraHr.r3M)

Teoprs anomoqnlr 16 qaqon

Passurue

3BOnrOUI,IOHHUUT

CnHreru.{ecK€r.rf,

3BOnrOqUOHHbrX v,teir,

CsraAererbcrBa sBonroqr,rn xr4Bofi [prrpoAbr.

MzrpoonoJrroqr{.f, t4 MaKpogBonrorlur. BuA, ero

Kpr{repura. Ilonynr rlufl - eneMeHrap :aafl e AuHlar\a

Teopr4,

Teop14,

9. [apauna.

3BOIIOUHr,r.

r\20 AHru.rHsre u cpeAHeBeKoBbre npeAcraBneHr.rq o
cyrrlHocTr,r v pa3BvtTt4r4 xlr3Hu

2\21 Cncreua opraHr{qecrofi npr.rpoAH K.JIrHHec

3\22 Parsxrlae gBoJrroutroHHrx ugefi .

3nomouuoHHuu reopus X.E. Jlauapxa
4\23 EcrecrseuHoHayrrHbre npeArrocbrnru reopuu 9.

,(apauna. SrcueAurluonnsrfi uarepual 9.
.(apnr,Ina

5\24 Yqeuus H. ,{apnrnna o6 ucryccrBeHHoM or6ope



gBonrorlur{. .{auxyqrae cr,rJrbr gBoJrroquu, ux

BJrHrHlre Ha reHoSoHA rronyrrflrlvu. HaupanreHrar

9BOJrrOrIr4r4.

Mnoroo6p€Bye opraHr,r3MoB KaK pe3ynbrar

3BoJrroquu. flpraHqnuu ruaccraQuKarlr{r,r,

cI{cTeMaTuKa.

6\25 Y.reHr.rg 9. .{apnnna o ecrecrBeHHoM or6ope

7\26 Br.{. Kpur epvvr 14 crpyKrypa

8U7 3aqer Jl1b3 <3sonrcur{oHHoe freHr.re)

9\28 flyru 4ocrnxeHn, 6uoror[.recKoro flporpecca

l0\29 franusre HalpaBneHr.r, nporpeccusuofi
SBOJIIOIIHN

I l\30 Aporene:

12\31 Arrorenes

13\32 Kararenes

14\33 3arconouepHocrr.r sBoJrro{lroHHoro npoqecca

l s\34 flpanuna 3BoJrroquu

l6\3s I,lroronufi ypox



KaleH4apHo - TeMar[rrecKoe nnaH]IpoBauvIe l2 rcnacc

Co4epxanue J\b

ypoKa
nlrr

Teua 3ailrrct4 B xypHane [na
npoBeAeHlrt

YDOKA

flpnue.ranue

Pasnnrue,r(H3HIr Ha 3e*r.ne 4 qaca

fnnoresu rrpollcxoxAerrlzfl, xu3Hll Ha

3enane. OcHosHHe 3TaIIbI 3BoJIIoIIIaI,I

opraHzrrecKoro Mrrpa Ha 3eure.

ConpeuenHrte npeAcraBJleHu.fl o

l\1 funoregrr rrpoucxox4erufl xH3HIa Ha

3ervrne.

2\2 Ocnonnrre 3Tanbl 3BoJrroq[[ oprau[r{ecKoro
Mr.rpa na 3eure.

3\3 Conpeuennbre npeAcraBJleHlls o
lpo[cxox,(eHr.rlr qeJroBera. 3uomoqnx
qeJroBeKa (aurpouorene:).

npoucxox4euuv qeroBeKa. 3nomoql,Ifl qeJIoBeKa

(anrpouorene:). flnraxyuue cI,IJIrI aHTporloreHe3a.

Pacu qenoBeKa, I4x rlpoucxoxAeHLle rI eALIHcrBo.

4\4 ,{nnxyuue c[nbr aHTponoreuega. Pacu
qeJroBeKa, ux npoucxoxAeHl,Ie pI eAIIHoTBO.

OpranusMbr rr oKpyxcarculafl cpeAa 30 qacon

flpncuoco6renus opraHu3MoB K Aeficrnuro

oKororurrecKl4x $axropon.

Euoreoqeuos. 3rcocucreua. Pa":uoo6pa:ue

gKocucreM. BgarrlvloorHollreHuf, uouynrqnfi

pa3Hbrx BrdAoB B eKocl4creMe. Kpyronopor

BerrIecTB u IroToK 3HepfI4I4 B 3KOCHCTeMe.

1\5 flpucnoco6reHr.rs opraHl,I3Mos r Aefi ctsruo
3Koror[qecrux $axropoB.

2\6 Buoreoqesos. 3rocucrerrra. Pasnoo6paaue
SKOCI,ICTEM.

3\7 BgarauoorsoureHlr.f, uonyrrqufi pa3HbD( BI,IAoB

B 3KOClrCTeMe.

4\8 Kpyronopor BerrlecrB H tloroK gHeprull B

3KOCI,ICTEMC.

5\9 Ycrofiq[socrb H AI,IHaMI,IKa 3KocxcreM.

6\1 0 flocreAcrsfis. BJtusHu, AerreJlbHocru qeroBeKa

HA 3KOCI,ICTEMbI.



YcrofiquBocrb vt AHHaMHKa gKocr4creM.

flo cl e.q cr Bus, B JrvflHtrs, Ae flT e.rr b H o crlr q e[ o B e K a H a

sKocncreuu. CoxpaHeHr,re 6uopa:noo6parr,rr xar

ocHoBa ycrofi.runocrr{ 3KocracreMhr.

Crpyrrypa 6raoc$epu. 3axonoMepHocru

cyulecrBoBannfl, 6uocQepu. Kpyrosopombt

seulecms e 6uocQepe.

fno6anrnbre aHTpo[oreHHbre H3MeHeHr,rf, B

6 noc Qepe. Ilpo6nerra u ycro ft v Lr Boro pa3Brrkrfl,.

Ifepcnercmueat pa36umufl duonozurtecKux

HAyK.

7\l 1 CoxpaxeHue 6uopasuoo6pa:ux KaK ocHoBa
ycroft uueocrr{ 3KocI,IcreMbI.

8\l 2 O6uras xapaKrepr.rcrr.rKa 6NocQepu

9\l 3 Yqenue B.I,1. Bepna,{cKoro o 6uoc(pepe

l0\14 Crpyrrypa 6nocQepu.

1l\15 3aronouepHocrrr cyrqecrBoB alnus iuoctpepu.

l2\16 Kpyronoporbr Berrlecrn n 6r.rocSepe.

l3\17 3a.rer Ns1 (Broc$epa, ee crpyxrypa H

tbynxuur.r>
14\18 klcroput $opunponanns coo6uecrB xnBbrx

opfaHr{3MoB

l5\19 Bnoreorpa$nc. OcHoeHue 6uourr cyuu.

l6\20 Ecrecrnennue coo6ruecrBa xuBbrx
opraHu3Mos. BrdoreoqeHo3br

t7\21 A6uoru.recrcue (f arropbr cpeAbr

18\22 Buoruqecrre Sarropu cpeAbr. Cueua
6aoreoqeHoroe

19\23 Bog.ueficrnue qeroBeKa Ha rrpupoAy B npouecce
craHoBJreHprg o6uecrna

20\24 llpapo4urre pecypchr r{ rrx r4cnoJrb3o BaHr.re

2r\25 HeucuepnaeMhre pecypcbr

22\26 I4cuepnaeubre pecypcbr



23\27 flocreAcrsug xossfi crrenuoft AerrenbHocrr.r
treroBeKa An oKpyxarouefi cpeAbr

24\28 3arprsueuue Bo3Ayxa

25\29 3arpxaneuue [pecHbD( ro4. 3arpx3HeHr4e
Mprponoro oKeaHa

26\30 ArrponoreHHbre H3MeHeHr,rs uoqBbr

27\31 B.nngnue qeJIoBeKa Ha pacrllTelrnrui n
xnnornsrfi nrIEp

28\32 Oxpana ilpupoAhr r{ [epcreKTuBbr
paIII{O H UIJTbHOTO [pUpO.UO[OJrb3 O BAHr4s.

29\33 3aqer Ns2 (BuocSepa u qeJroBer))

30\34 flepcnerruBbr pillBr{Tr{r 6rnororraqecKr{x HayK.


