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[oscnrlTeJrbHafl 3 arllrcKa

Aannas [porpar\rMa cocraBJrgua B rroJruoM coorBercrnnll c OfOC COO u qpeAHa3Haqelra AJI5 I{3} reHI'It

6uonoruu s o6qeo6pa3oBareJrbHbD( frpexAerrurx n l0'l l raaccan. ,{anuufi Kypc paccrMrarr Ha ABa roAa

o6yrenur: I qacsr..q.nros l0Knacce(34.raca)u l.Iao BHeAeJIIos ll rnacce(33 vaca)'

,{gr qenena[paBJrerrHofi uoAroroBKr{ craprueKJIaQcH}IKoB K 9K3aI\{eHaI\4 seo6xo,4aubr Ao[oJrHI'ITeJIbHbIe

sa11Tvs.lr caMocrorreJrbrrar pa6om )ryarq[xcfi rIoA pyKoBoAcrBoM yrr]ITeff. Kypc <Peruenue 3aAaq ilo

uoneryurpuofi 6uolorun vt rerrgTrlKeD IIpLr3BtUI [OMOtIb yqalqllMcg B ocBoeHl{u [porpaMMHoro

onur.p"*u uo uan6oree rpyanrur,r pasAeJraM o6rqeft 6nororuru. Heo6xo,ugtvtocrb co3Aarrlrt AaHHoro Kypca

Bo3Hr,rKJra B cBr3r,r c reM, qro rtrKoJrburre yre6nurll 6agosoro ypoBn.f, coAepxar MrlIrI{MyI![ unifopr'rauvu o

3aI(OHOMepHocTtx rracJIeAOBaIrVIfl , a cocTaBJIeHI'IIO CXeM cKpelrlilBarrl{t u pellleHl',rrc reHeTI4tIecKI'IX 3a'4aq B

rmonrnofi upolpaMMe no o6rqeft 6r,lotoruu oTBoA]ITCt OrIeHb MaJIO BpeMeHlI.

Ilporparr,rua upeA[oJraxaer yrny6nennoe Lr3freu]Ie orAeJlbubrx reM I'I pa3AeJIoB Kypca <O6rqa'ff 6uolorr'Ix>,

TaKIlrx rar <v.reHue o KJrerKHD, <<PagunoNenue u pa3BI{T}re oplaHu3MOB)), <ocnosbl reHer}rKl4 !1

ceJreKrlr,rp), <O6uen BerrlecrB>, <MoueryupHas 6uororuo. flpeAJlaraeMbre K u3yqeHuro gneMeHTbI

coAepxagr,rfi rBJurrorcr ror6recKrlM Ao[oJIHeHlIeM K ocnosHofi [porpaMMe cpeArlero 6agonoro ypoBHs

o6yrenur uo 6uoronrr, qro grrarmTeJrblro pacurlrprer Alrarla3on glrasnft IIo [peAl\4ery, neo6xoAuurrfi Ars

ycneurxofi c,qaw Ef9.

Ha gansrEfi ocyrqecrBrsercr ar(IyaJrr(3arlfi.f, 3UaHUfi, AarOTCt reopl,ITuqecK[e 3Harltrg', pacrnvpffolque

Kpyro3op )ryarq[xcr, 3areM fipr.rBoArrcfl TrprrMepbr pellleHllt 3aAarl r'I B KOHqe )qalq]rMct rlpeAJraftuorcs

g*a,,u AJ' caMocroflTeJrrrroro perueunr. Koutpom 3a BbrrroJrHeHI,IeM rlpoBoAr[Tcf, ] r]ITeJIeIu, rn6o

coBMecTIIO C rIe4I4KtMrI.

Ilporpanrua npeAycMarpnBaer :

1) llcnonrcoBarr[e pasnoo6paerrED( HarmAnbrx MarepLIaJIoB -upesenraquft, cxeM, ta6nr'rrl, Koropbre

corrpoBoxAaror reopur6recKllfi Marep[ilr n cuoco6crBylor cBoeBpeMeHHoMy 3aKpe[JleHnro gnanvfi'

2) I.Icno6gosaHne reopur[rrecKoro Marep]raJra B gJreKTponsoft i[oprr,re, roroprrft coorBercrByer

rogu(furaropy gJreMeHroB coAepxaHus K[4M Ef3, yro [o3BoJrrer caMocrosreJlbHo I'I3]^r]ITb Marep]IaJIbI

3) flpurr,reueHlre KoMrrJreKToB TecroBbrx sa,qaHlrfi ]r Marep]raJloB, cocraBJreHHbD( uo KI'IM Ef3 uo 6noJloruu,

rro3BoJrrrorqr.Tx [poBoAr4Tb KorrrpoJrb r.r caMoKouTpoJrr sHaH}Ifi rlo BceM 6norarr'r co4epxanux Ef3.

a) [uQQepeHqupoBarrHuft noAxoA K BbrrrycKH]rKaM IIpu rloAroroBKe r Ef3 c yrreroM ypoBHt Lrx

o6yraeuocm.

Ile.nr Kypca: [oerafiEoe yrny6nenr,re gnauuft rro KIIIoqeBbIM Borlpocarvr o6rqeft 6uofornu, ipopruuponilrfie y

rralllrrxcfi yrr,renuft I{ HnBbrKoB pelrreHrre 3aAaq pasnoft crerreHl{ cJIOXITOCTTI IrO OCITOBHbIM pa3'4eJIaM

MoJleKyJltpuoft 6nouorr4vr u Klraccwlecrofi renetlrne'

3aAaqn:

r Axryamgaqur 3rrarrr4r rro reMaM <Monerynxpnas 6lrouorun>, <feuer]IKD)

o pacruuputr 3rrarrlrff frarq[xcr o reHerrrqecKux 3arouoMepgocrf,x, orKpbrrl'IrD( B o6nacrpl

MofleKyrsPnofi 6uoloruu.
o Hayrrrr [p]rMerurrb r,r3yqeHHbre 3aKoHoMepHocr]I IIpI4 peIIIeH]r]r 34Aaq

o coAe[crBoBarb pa3B]ITI,IIO TBoprlecKoro 6uonoruqecKoro MbrIrrJIeHI{t, HaB6IKOB CaMOCTOfiTenrnoft

pa6orrr rr KoMMyrtrKarrlBubx yrraenuft npll peureHur,r 6uolorraqecKl'Ix 34AatI

o Pagsusarb lrlrrepec K [peAI\{erY

o floragarr uptu(T[qecKylo 3garuMocrb reHerI{KI,I u rrlonercympuofi 6uolorun Ars 6uorcxHoJloru[,

ceJleKqllu r,I MeAIlq[Hbr

o floAroroBr,[Tb )rqailplxcf, r c,qa'r[ Ef3



V

pou"aaa rr3yrreHrrfl xrypca peaJrrr3yroTcfl cJreAyrolque npr{Hrlrrrlbr:

o Hay'moctr
o [octYnllocrb
o Jhr$rocrHo-oprleuTl'rpoBaurloe 

o6yuenue

o flpot[eccrdolraJrbuafi HarIpaBJIeHHocrb

(Doprvrrr opraHII3aIuII AeflTeJIbIIocTII yqalq[xcfl: KojIJIeKTuBIIbIe' ruIA}IBI,IAyaJIbIIbIe

Be4yuneMeToAbI:conecurrni,rramx4rrrrfi,qacTl[qHo_noucronrrfi,flpaKTl,lqecrrafi.

CoAepxanue nporpaMMbr

1. BeAenne. BxoAnoe recrrrpoBaflae - 2q''

2.Kterra - KaK 6uolorn'recKafl crrcrepra - 2q'

Tpancnopt BerqecrB B KJrerKy. Muoroo6pa3r{9 KJrgTOr. Kreror pacrennfi' x'rBOTrrbD(, flporapraorbr }I

eyKapr,rorbr. cpannureJrb'ar{ xapar$eprcrrrKa KJreroK pactewutrr' *Jo"""o' 6artepufi' fpu6on'

3.Eenrsl'2q.

4. Ilyrc.ueurroBbre rcllcnotu - 6'r'

ponr AHK B n<rasofi [p]rpoAe xparre'r,re vr flepeAarra HacJreAcrBennofi unQoprraauull' AHK r4

HacneAcrBe*Hocrb. crpoenue AHt.fi;;;; rlan11!_fa. cyusromr rpr{Hrrrna KoMrlrreMerrraprrocrr( rI

a'rrrnapaJrrr.*"or*-. ienrrrrKarlrrf AHi oymuuu AHK u PHK'

peuenne 3a[aq Ha peIIJIIIKt[Iur AHK, HaxoxAeHlle cocTaBa ]I pa3MepoB AHK' Ha aIITII[apaJIJIeJIbHOCTb' Ha

Myrarlwl B AHK'

5. Snepretu'recrufi o6uen n r'nerrce - 2'r'

Snepreru.recrunfi 4 flracruqec*,rfi o6ue', r,rx B3a,rMOCBr3b. craAur{ g'eprerr'HecKo'o o6uena' Epoxeuue u

AbDGIII{e.

6.Oorocunre3 rr xeMocllnres - 2'r' 
a ^-^^

oorocunre, ero 3Hatre'ue. oasu ([otocrantega. cseron're r{ TeMHOBbre peaKrlr'r'r (lotocunr*a' nnx

B3aLIMocBfl3r. Xeuocragteg. Polr xeMocI,[IITe3I,IpFoIq[x 6artepufi rra 3eune.

?. rr.rracrusecK[ft o6uen. pearqnu MarprrqHoro crr'Te3a. Enocnnrec 6errca' renern'recrcnft rcoA rr ero

csoilctsa. - 6'r'

feneuaqecrar unt[op^,raq]r{ B KJrerKe. fen. feneruuecruft r<o4 }r ero ceoftcrna' Marpuunlrfi XapaKTep

pearwd oror"""J* Euocrurreg 6enra r,r HyKJreilHoBbrx KrrcJror. cssgr TparrcKprmqm AHK Ir TparlcJrfiIllrll

6eura. Burlffrfie $artopon nneu*refi cpeAbr r,r BpeArrbx rIpIBbrrIeK qeloBeKa Ha [posBflenue n'lyta{uit B

AHK u currre3rrpyeMoM 6e*e. ponr sepr're'roB " "pu"r*p,n',q,nrr 
]r TparrcJrfiurrr' Pemenue 3aAaq Ha

6uocunteg 6enra'

8. XporvrocoMbr - rrocrrreJru uaclegcrneHrrbrx ragarrcon - 2u'

Irlcropur orKpbrfl{fl xpoMocoM' Crpoenue xpoMocoM'

fannouAnrul tr &runouAnuft na6op xpoMocoM' fouonoruqnrre

Kapuotuu rlefloBeKa'

vt HeroMOJIOrutIHbre xpoMOCOMbI'



9.,{elenne KlrerKlr - Mnro3 u Drefios. Pagnurne rroJloBbrx rsreron y pacrerr[fi u xunorurrx -6q. \
Mnrog u naefios xax cuoco6bl Aeneullf, KJreroK. Cpanur.rterrbHaf, xapaKTeplrcrr.rKa Mlrro3a ra rueftosa.B n rr^"'
([arropon snemueft cpeAbr I{ BpeAHhD( rrpnBbr.leK treloBeKa Ha xoA r4 peyJrbrar M]rro3a ra naeftosa.
Bfionorr,r.recKoe 3HaqeHr{e Mliroga u raefi osa.

Peruenrae 34AarI Ha Har(oxAenllx qucrra lr xpoMocoMuoro na6opa y opraulr3MoB, Ha orrpeAeJreHue qLrcila
xpoMocoM r{ KoJrr,rqecrna,{HK B pa3Hbre ([asu Mtrro3a , uefio3a u n unrep{ary.

10. Opranu3M KaK 6no.rrorn.recKafl crrcrerra. 3aronoMepHocrrr HacJreAoBanufl nprr3naros - 6q.

3aroHouepHocrrt HacJrgAoBarrnt [pl,I3uar(or. Merogrr reHerr,rKt4. 3arououepnocrr{ egnuoo6pasur ru6pr,r4on
flepBoro rloKoileHlrfl [I pacqerlJleu]rt [pLt3HaKoB Bo BTopoM [oKoJreHr{r{.3arououepHocrtr HacJreAoBaHr,rs
upu .4,rrr6pr{AHoM cKperq}rBaH uu. Anuru3r,rpyro Iqee cKpeqr,rBarru e.

Peurenne 3AAaq Ha Bce rllrrbr HacJreAoBaHr.rr.

11. Jlorca.rrrnarlrur reHoB B xpoMoconax - 4q

Cqenlennoe Hac[eAoBanne. Jloryc. Ipynnrr cqe[JreHrrfl. XponrocoMuoe oupeAeJreu]re rroJra.
Hacne4onanue [pI,I3HaKoB crIeIIJIeHHbx c rIoJIoM. MexaHusr,r xpoMocoMrroro orrpeAereHus rroJra.
3a6oenanut cqe[JIeHHbIe c IIoJIJIoM: Azurbrourr3un rerrao$urrnfl,. flepeperorra6unaqnxreuoB ,Jrexarqprx B
oAuoft xpoMocoMe. KpoccunroBep. KpoccorepHbre r{ HeKpoccoBeprrbre raMerbr. flpoqenr [epeKpecra.
fenerrrecKr4e Kaprbr.

Perueurae 3a,qaq Ha crle[Jreugoe HacJreAoBaH[e.

Peureuue 3aAarl Ha crIelJIeHHoe c rroJIoM HacJreAoBalrue.

Peureuue 3aAaq Ha cocraBJrenr{e reueruqecKux Kapr.

12. IenernKa rr [rrArrBrrAyaJrbHoe pa3Blrr[e - 6.r.

Bsauuo4eficrBl'Ie aJrJIeJrbHbD( Lr HeaJIJIeJIbHbx reHoB. 3uucrag. Ko4orrlrnupoBarrue. floluruepHr.
Korr,runerueHTapno cTb.

Peruenze 3aAaq Ha B3[MMoAeftcrs[e reuoB r.r Ha rpyffrbr KpoBr.r.

l3.IenernKa rreJroBerca -4.r.

fenerura 3aronouepuocrr,r HacJreAoBaHrif [pr.BnaKon. Mero4br r,r3] reHrfr reHerr,rKr{ qeJroBeKa. AHarus
poAocJroBrrED(.

l4.IenernKa rrMrrKpogBonrcqn s -2c.

Ilouynxqnr - gJleMeHrapuat eAlIHr{rIa gBoJrroqur.r. 3aron Xap4r,r _- Baftn6epra. ?Isruenvr.rBocrb xar Sarrop
gBOJrrOqI{IlI.

Pemenue 3aAaq rro reHerlrKe uouynxqufi.

15.ce.rrercqns. ee pa3Br{Trre n ocnoBHbre MeroAbr. Euorexnororns - 2q.

Cenerqr'rx, ee 3aAarIIl u [paKTl4qecKoe 3HaqeHI4e. MeroArt ceJreKrd]r]r lr 14x regerr,rqecKr{e ocHoBbr. Mero4u
ceJIeKIII{[ pactenr'rfi, x]IBorHbx, MpIKpoopfaHI{3MoB. 3naqenne feHer}rKr,I AJrr ceneKqur,r. BraorexHoJrof}rt,
ee HalpaBJIeHLIff. Kneto'nras lI reHnafl uHXeHepI4s. Ponr6uorexHoJlorrlr,r Anr ceJreKrlut4, c/x, MeAr.rqr.rHbr,
uuxpo6uonorrrecxoft [poMbrrrrJrerruocru.

l6.Pemenne recroB - 15 .t.

TpedoBaHr,rfl K ypoBHro rroAroroBKn y.raurrxcs



/

^rJrynttote 
lr3yrreHrrfl Kypca yqaulnecfl AoJrxrrbr:

3IIATb II NOHIIMATb

o Crpoeune ra (pynruulr MoJreKyJrbI IHK u PHK n KJIerKe

r flpnnuurlbl peallr'I3aqllu acJleAcrBeunofi un$opn'raq]I]r B KIIsrKe

o Oco6eggocrrl Mrlro3a u ueftoga KJIeroK

o Onpe4eJreHlre u csofictsa reuerlltlecKoro KoAa

o 3aronoMepH.CTr[ HacJre^OBarrr,rf, rrprr3rraKoB, rlrlroJror*recKnne ocHoBbr rracJreACTBerrEOCTlr' ruIflore3y

qacToTbr raMer

o fenou opraHlr3MoB r'I rerrerlrlecKrle Kaprbl

o MeroAurrcyreu[tIracJIeAcrBeHHocr]I
o Conpeuenrryrc 6nonomqecKylo repMlllroJlorllrc ]I crtMBoJIIaKy

o Cnoco6br peuerru'I gaAaq rlo MoJreKympuofi 6raononara u reHeruKe

#H""" nyrneouunsrft cocraR AHK u pHK na ocrroBe rprrHqlrra KoMrlJreMe'raplrocrll I'I B

coorBercrBr'Ie c [paBr'rnorvilIapra$(la

peura$swaLfirHapeIIJII,IKaIIruO,{HKcornacHoIIpI'IHIIIIflyKoMIIJIeMeHTE)IIOCTI4

Peurarr reHeTl,ItlecKlle gaAa'Ir[ Ha pa3flstlHbre T]rrIbI IracJleAoBarrut

Peurarr3a,AaIMrra6uocurrtes6enra,ucIIoJIb3y'm6nraqyreHeTllllecKoroKoAa
Peltrart 34Aaqlr Ha IItxoxAeII[t qllcJla I{ IIOJIHOIo na6opa xpoMocoM y OpraHI'I3MOB

peurarr 3aAarrr.r Ha orrpeAeJreHr,r, qrrcJra xpoMocoM r.r MoJreKyJr AHK s pa3'bre tbas'Muro3a' Melro3a

trffitffil*" " oqe'r.rBarb pa3rrr,rqHbre err,rqecKr.re acrreKrbr coBpeMerr'bD( lrccrreAoea'uft s

6uolorl{qecKofi HaYKe

ocyuecTBJrflTb caMOCTOf,TeJIbHbIfi uoucr

I4cuoJrb3OBaTb rrpI4O6peTeHHbIe 3HaHIIfl vI

ffi il:*6raonoru.recroft tepuuttororuefi ,rpuMe'srb"tnll1l^::T1u1:":###T#;I:i
o6tsc'fl"" ,'p*IIn"'I BO3HIIKIIOB.III',Ifl aTUIIU.III'IX [pIBHaKoB y opraH]I3MOB', Aeftcrsue\d

senoumu.recrofi ercnp eccvfiMyrarrrrrbrx reHoB' B ToM tI,IcJre r4 B rlorlyJlsqrila rleJroBeKa rlplr''ToM

cBr3bIBarI Mr{To3' uefiog I'I Myrareuurre tpartopu'

oqerrunatr reHeTI,FIecKI'e II.'JI.A'TBII' 3arpfl3'e'[s oKpyxarcuefi cpe4rr, cMeI[eE}Ig reuo(lon,4on

pauee r[3oJll'rpoBaunrx ronynxunfi

T evr aTr{q e cKo e rIJr aur{p o B aHr'r e

o

o

o

o

o

o

o

o

o

6uoloruIqecKofi HHSoPMaIInU v

yMeHr,rfl B [paKTr,rqecKofr AeflTeJrbHocrlr vr rroBceAHeBHoI{

Kor-no qacoB

10 rc.uacc

BeleHHe. BxoAHoe TecrrlpoBaqr{e

Iftreffi a - KaK 6UOnon{qecKaf, CI{CTeMa

HyrnellHoBbre Kuc JIorbI

Sttepterl'IqecKl'Ifi o6MeH B KlerKe

OorocI,IHTe3 LI xeMocrrHTe3

Pearq vII4 MaTpLItIHoro cHHTe3a.

BuocuHTe3 6e*a. feserr{qecKvrir,KoA Lr ero cBoficrBa

Xp-o t*o t-o t br - H o c rlT e JILI H ac JI e Ac rB e H H bIX 3 a[arKo B



,{enenrre KJrerKr{ - MI{To3 n naefio3. Pasnurlle rIoJIoBbIx

KJreroK y pacrenulr u xllBorHbrx

Opraru{3M KaK 6uonorlrqecKafl cl{creMa.

3 arOsoMepHOCTI{ HacJIeAOBaHI'If, upI{3HaKOB

11 rc.nacc

Opraru,I3M KaK 6rrOnOIUqecKffI CHCT9Ma'

3arouOMepHOCTLI HaCJIeAOBaHI'If, IIpH3HaKOB

JIoranI,I3aIIus reHoB B xpoMocoMax

f eueu{Ka H vn4r4BuAyarrbHo e p€BBLIr4g

feneu{Ka rleloBeKa

f eseu{Ka LI MI{KPoSBoJIroqI'If,

Cenerrrr4fl. ee pa3Br,ITrre u ocHoBHbIe MeroAbI'

EuorexHoJlofuIfl.
PeueHLIe recroB.
Bcero :67 qacoB

o

o

o

o

o

o

o

Y.re6Ho - MeroArrqecKafl Jrrrreparypa

flpesenraqwl YPoKoB

Cxeurt, ra6uuqrr
Teopntlr.recruft uarepr[aJr B [erlarHoM ]r gJIeKTpoHHoM BI{Ae

flpe4naeturre caritrr uo yre6nrna reMaM

Pagnuqnrre Bapl,Ialrrbr KI4M EfO uo 6lrolorurra

Tlrnosrre recroBbre 3a,qarr]rf, Ef3 uo reMaM Kypca

Apyrue HarrsAuble Marepuarlbr
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