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IIO.fl CHI,I TE Xb HA-f, 3 ATII,I C KAPa1oqas [polpaMMa ,,o 6ro,roruu cocraBJreHa B coorBercrBr4r4 cfocy4apcrBeHH'rMr4 rpe6oaauzxuu K MrzHr4MyMy coAepxaHr4.f, u ypoB,rorloAroroBKr{ BLr[ycKHr4Ka, AJu cryIeHToB, o6y.rarorqr4xcfl rro clleql,IanbHocru 060501<cectpuucKoe AeJTo 6asoe'fi ypoBeHb noAroroBKLt>> Ha ocHoBaHr4u 4eftcrnyro,u,,xSe4epan*rux [porpaMM c yr{eroM per[oHaJrbHoro acrreKTa, cuerlrzsur awr4np o s e c c no H €rJr6H o ro o 6p as o n aHLr fl . Me ALrrrr4H c K o ro Ko Jr Jr eAx allporpauua cocraBJleHa Ha ocHoBe 3a*oHoMepnocreff x,neof [pr4poAhr,6epexnoro orHorrreHr,f K ,.ir MHoroMepro.r, pasnoo6paslu yponnefiopraHr43arllrr4 )KLr3Ht4, oco6eunocrefi pa3Hbrx ap.a *ra Hkr ycurrcHr4.f, BHr4M aHufl Kr43yqeHrlo BIrvflHLrfl oKpyxarcqefi cp e4rr ru .4op or"..
co4epNaul4e [porpaMMhl He orpr4qaer cocroflHrre 6uororuqecrofr HayKr4 r4 eeB3aI4MocB'3I4 c peIxeHI4eM coBpeMeHHhrx npo6neu o6qecrna. Orolou4.recKa,ollacHocrb craBPIT rIoA yrpo3y cyqecrBoBaHl4e rreroBerrecrsa. flosronay npo6JreMa6uolorzqec*oro o6pasoeanuirywodperaer B Harrrr4 AHr, [epBocrefie,Hoe 3Haqe,rze.B ocHoBy pa6oveft [porpaMMhr [oJroxeHa [porpaMMa rro 1uo,,orwu,peKoMeHAoBaHHa-fl yrpaBrIeHI4eM yue6Hux :ane4ennft ClIo Muuzcrepcrnao6pa:onaH vfl Lr HayKra p@.

Qenu u sadauu ducqunnuuat;
1) yrny6'rx* u pacrur4pflrb 3HaHVr cryAeHToB .,o onororzn Ha ocHoBerlpeeMcrBeHHocTt4 pa3Br4Trlfl ocHoBHbIx 6zonorrz.IecKr,rx uouxruft, ycBoeHV,BeAyITII{x ugeit' reopuft' Hayuuux Saxropon, rroKul3'rBaroruLtx [pa*Tuqec*oelpl4MeHe,ze 6nolor[qecKl4x suauufi t un ,uyrrofi ocHosrr orAerbH'rx orpacreficoBpeMeHHofo [pol43BoAcrBa, parlr4oHaiT'Horo [pzpoAoloJr*oBaHr4r;
2) pacct'tarpl'IBarb rreroBeKa KaK nr4rrHocr6, B'rloJ,rH-flrorqyro cJroxHylo pon' BSKOCIICTEMAX;

^r.rr1'pasBrrBarb 

y cryAeHToB rIoHIzMaHr4e rleHHocrr, xr43Hr4, 3Aoponoro o6pasa

4) SopuurpoBarb yMeHrL B xoAe oKcrreprrMeura*uoff pa6oru r4 perneHr4-f,3aAar{' craBI4Tb npo6leurt, B'IABVTaTE rl4[ore36r, rrpoBoAr4Tb o,,hrrrr, o6pa6arbrBarbpe3ynbrarbr r4 AeJrarr o6noereHHhre BErBoArr.

orrr|r,r%yJrBrare 
r43yqeHra, yue6nofi Aucrlr4rJrr4ubr <Bzororz-fl)) o6yraroqzftcr

:narr/noutr Marb:
o ocHoBHbIe [oJloxeHl4-f, 6zororz'Iecrl4x reoprafi r,r 3aKoHoMepuocrefi: xrero.r,ofiTeopr4u, 3BOJTTOTII.HHO.. yqe*Lrfl, yqe,r4fl B.ll.Bepnua.** o 6rzocsepe,3aKoHbI f'Men4en', 3a*oHoMepuocrefi v3MeHrrr4B oarr4 LrHacJreAcrBeH,ocrr4;o crpoe*Lre v Synxqzo,I4poBaHl4e 6uororz.recKr4x o6rerron: KJTel.Kr4, reHoB t4xpoMocoM, cTpyKTyp br Bkrla r4 3KOCT4CTeM ;o cyrrlHocTb 6^ororz.recKr4x [poqeccoB: pa3MHOXeHr4{, orrJToAorBo peH.rfl,geitcrawx r4cKyccrBeHHoro 14 ecrecrBeHHoro or60pa, Qopuuponanuerrp[cloco6reHuocrr, [por4cxoxAeHr4e BrrAoB, KpyfoBopor BerrlecrB 14fipeBpaqeHrre gHeprr4ra B KJrerKe, opraHr,r3Me, B 3Kocr4creM ax u luocsepe;
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BKJTaA BbrAaroultlxcfl (n TOM TILICIe oTer{ecTBenusrx) yqeHbIX B pa3BI4TI4e

6[ororu'recroft HaYKIl ;

6raoflona'IeoKyro rep MlIHon orl4ro LI cI4MBo rII'IKy ;

ocHoBHbre BLrAbr oKoclrcreM, r,x crpyKTypy, [pLIHuI'IrIbI Qyuxquoul4poBaHl4r;

B JII{f, HUe Aef rerlbH O CTI4 rI erl oBeKa H a 3KO CI4CTeMbr ;

ponbSKojIoI[qecKI4xsHaHufiKaKrrayurroftoaHoBbIpaulloHanbHo[o
[pI4poAo[oJIb3oBaHI4fl I4 oxpaHbl [pI4poAbI; KpyfoBopoT BeIIIeoTB ; oco6errrroc.ru

afpoueHo3aI4ocHoBHbIeIIyTIIIIoBbIIIIeHv|fl'ux[poAyKTI4BHocTI,I;
BJrIrflHI,Ie 3arpfl3HeHllfl oKpyxarouleft cpeAbl Ha 3AopoBbe r{efloBeKa;

HOpMbr I,I npaBl4na noBeAeHl'Ifl B flpl{poAe'

':il;;"rrb ponb 6uororuu n Qoprr,poBaHlrll HayrrHoro MI4poBo33peHI',f,; BKTIaA

6uororu.r..*ri 
- 
r.oprr , 

^ 
$oprrpoBaHr4e coepelteHuofi ecrecrBeHHo-

uayuuofi Kaprr4Hbr Mr4pa; .Arr.iro Nusoft LI HexuBofi npupo4bl, poAcrBo

XLIBLIXopraHI43MoB;oTpI4IIaTeJIbHoeBJIvtflH:/IeaJIKoIoJI.[,HI,IKoTI,IHa,
HapKoTr4qa"nn-r"*a"rr rru evr6puouaJlbHoe u nocreu6pl4oHanbHoe pa3B[T[e

qenoBeKa; BJrr4flHI4e 3KOJIOrI4qecxrax sarropoB Ha xI4BbIe opIaHI43MbI' BIII4fHI',Ie

MyrareHoB Ha paore,I4fl' ^"oi'"'* ^--:* 
rl-erloBeKa; B3al4MocBfl3rr vr

B3auMoAeficrsr4e opIaHI/t3MoB 14 oKpyxarcUeft cpeAbl; [prII4HbI n Sarroprt

3BojIIouLlI4,I43MeHfleMocTbBI4AoB;Hapy[IeHI4fBpagBv]lT|4kllopfaHI43MoB'
MyTaUrrtr yr vrx 3HarIeHI,Ie B BO3HI'IKHOB9HI.ILU.,.AC',.HH'IX Sa6OlenauUft;

ycrofi.rurocTb, pa3BI,ITI4e u cMeHbI 3KOAI4CTeM; Ueo6xoAlIMOCTb coxpaHeHufl

rvftroroo6pa3l4fl BI4AOB ;

pe[IaTb3neMeHTapurte6uolofl4llecK[e3aliaqL;cocTaBJIflTbSJIeMeHTapHbIe
cxeMblcKpelu}IBa.H[lfl.VcxeMbI[epeHocaBeUIecTBI4[epeAaql4SHepfI4LIB
3Kocl,IcreMax (ueura rr rtalw'); ofll4cblBarb oco6eunocrn BI4AoB rlo

vropSonorl4rrecKoMy KPI4rePurc ;

BbIflBJIf,TLtlpl4clloco6leuugopraHI43MoBKcpeAeo6ur.a:glug,,llcToqHI4KI4I4
HaJluqueMyTafeHoBBor<pyNarouleficpeAe(t<ocnerrrro),aHTpo[ofeHHble
I,I3MeHeHII{ B SKoclrcreMax csoeft Mecruocrl4;

cpaBHI4BaTb 0,o,o,,,."*,. o6lexrrr: xulrauqecrnfi cooTaB TeJI Nueofi vl

Hexueo7llpl4poAbl,3apoAblllrefr'reroseravtrpyrvrxxl4BorHblx'npl4poAHble
3Kocr4creMbr rr arpo3Koc,ucreMH csoefi MecrHocr[; ,,poueccst (ecrecrseHHHfi

v r4cKyccrBerruril o.r6op, ,,orroBoe u 6ecnoloe pasrrauoNenue) 14 AeJIarb

uurrol, u o6o6ule:rr:afl':na ocHoBe cpaBHeHI'Ifl v aualwl3a;

aHN|lI3IIpoBaTbvToueHI4BaTbpa3JII4IIHbIefI4tIoTe3bIocyIIIHocTLl,
rpol4cxox/IeHvrrixI,I3HI4LIrIeJIoBeKu't"o6ar'"Hble3KoJlor'ryi::.:,p,,"^?:eMblI4
r4x perneHrr, no.n"ACTBpIfl co6crseHHOfi AesrelbHocTl4 B OKpyxaloueff cpeAe;

r43yrraTb tr3MeHeHr{fl B 3KOC[CTeMax ua 6uoloruqecKl4x MOAeII{X; COCTaBJIflTb

cxeMbl ueuefi v cervltvraurfl';
HaxoAr4Tb unoopvraquro o 6UOloruqecKplx O6rerrax B pa3[I4rIHbIX

r4croqHr4Kax (yue6nrarax, c[paBor{Hl4Kax, HayqHo-flo[ynflpHblx v3n]alJltflx'
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KoM[brcTepHblx 6asax, pecypcax cerr4 Zurepner) n Kpurr4qecKlr ee
orIeHr,rBaTb:

o [poBoAtITb MeporrpuflTl4r, orrbrrrr u nadlroAeHrrr no oxpaHe orpyxarouefi
cpeAhr.

rrcrloJrb3oBarb npuo6pereHHble 3HaHlrfl tt yMeHrrfl B rtpaKTrlqecnofi
AeflTeJrbHocrr{ u rroBceAHeeHofi }Kr{3H}r :

o flJr.fl co6ruo4eHua Mep upoozlamuru orpaueuufi, Br.rpycHbrx vt Apyrr4x
zaior.euawwit, crpeccoB, BpeAHhrx flpr.rBhrqeK (xypeuua, aJrKoroJur3Ma,
Hap Ko MaH uu) ; np avLr Jr noBeAe HLrfl B rpprp oAHofi cp eg e ;o Arfl oUeHKI4 STlIqecKI,Ix ac[eKToB HeKoropbrx ttcc"ue4onanraft B o6nacru
6zorexuonorl4l4 (ruonrapon aHpre, r4cKyccrBeHHoe orrJroAorBopeur,re).

Ilporpananra coorBercrByer HopMarr4BHbrM AoKyMeHTaM h pacouvrarua ga 204
MaKcrIM€IJIbHhIx qaca. Bcero [peAycMorpeHo 147 \acos. I4s uux Ha reoperr4r{ecKrae
3aHflTvrfl orBoAI,ITc, ll5 .Iacor,32 - Ha rrpaKTr4rrecKr4e u 73 \aca orBoAr,rrcfl Ha
caMocroflTeJlbHyro pa6ory. Kypc rpeAycMarpr4Baer rpoBeAeHue npaKrr4qecKr4x r,r

la6oparopHux pa6or, AeMoHcrpar.lr4ro uogerefi, peyr"raro, olbrroB 14

ua6lro4euufi, rroKa3 ua4eo$unbMoB, gKcrypcr4r4 14 T.A. B KoHrIe r4syqe14fl
Ar4crlrrrrJrr4Hbr [peAycMaTpr4BaeTc, 3K3aMeH.



c oAEpxAHI4E )rqE EHofi AncqLITIJII,IHrI

BseAenue: [peAMer u 3aAatlr o6rqeft 6raolorun

O6Uag 6uororfiq AtrcqprflJrlrHa, Koropar [3yrlaer: ocHoBHbIe

3aKoHoMepgocrr4 Bo3Hr4KHoBeHr4fl vr pa3Bvrrprr xIa3HtI na 3eur;re; cnoficrna xI4BbIx

opraHr,r3Mo B I,I O CH O BbI I43 XI43HeAe.fl TenLHo crl4.

3ua.reHlae 6uoloruu Anfl rroHI4MaHI4.fl eAI,IHcrBa Bcero xI,IBoro I4 B3aI4MocB.f,3I'I

Bcex qacrefi 6raocSeprt 3eunra.

O6Uaq 614O11Orilq KaK OAI4H PI3 I4CTOTIHI'IKoB $opvrupOna]F.]1,fl'

MaTepI4iLJrr4cTI4rIecKOrO MI4pOBO33peHrfl, COxpaHeHI4fl OrcpyNarOulefi CpeAbI,

TTpOAyKTI4BHOCTI4 CeJIbcKOTO xOSsft Crsa I,I 3AgpoBbfl IIeiIOBeKa.

Mnoroo6pazue 6uoyorr4qecKr4x Ar4cIII4rInI4H I4 I4x cB-fl3b c ApyrI{MI4 HayKaMIr.

Mecro 14 ponb 6raoloruu e $oprvuapoBa]c'vILr HayqHblx [peAcTaBneuuft o MI4pe'

OcuosHrre [pI43HaKI,I xI4BbIx ctacTeM. MeroAu tl3yqenrfl, NI'tsofi [pI4poAbI'
cPC. Ns 1. (1 vac.). Mero.{H r43yireHu, Nusofi rpr4polbl (Kparr<ar sauucl).

Pasrer 1. Buo.noruqecKl{e cl{creMbl: KJrerKa, opraHll3M
Tpe6oeauun K 3HaHufl,,lt' r4Merb npeAcraBneHzfl o polu 6tIolornl{ B $oprrauponauuu

HayqHoro Mr4poBo33peHlrr; o BKnaAe 6uororuqecrux reopufi a rpopnupoBaHl4e conpeueuHofi

ecrecrBeHHouayuuofi Kaprr,rHbr Mr.{pa; o eAr4HcrBe xunoft H nexusofi npl4poAbl, poAcrBe xI{BbIx

opraHr43MoB, I4Merb npeAcraBrreHl4fl o6 3neMeHTapHoM cocraBe KiIerKIz; ocHoBHbIx

HeopraHr,IqecKgx coeAr4HeHr{flx; yrneBoAax rvrtvrax, Hx 3HaqeHLIu; 6emax, Hx crpoeHl4u l't oco6ofi

ponu B xr,r3HeAeflreJrbHocrr{ KnerKr.{; ponu 6e:rxor-QepMeHroB; crpoeHulz v OyHxqua

HyKJrer.{HoBbrx Kqciror; cyrr4 MarprrqHoro cr,IHre3a, xapaKrepHoro Anq xileoft npl4poAbl; crpyKType

rz $yHrqrau PHK, AT@; opraHor.rAax KJrerKrz; crpoeHl4a fl,!,pa u xpoMocoM; AI4IJIoI4AHoM H

.urr-orAno* ua6ope xpoMocoM; graflax 3Heprerl4rlecKoto 14 IrJlacrl{qecKoro o6lteua; 3Ta[ax Soro-
14 XeMOCT{HTe3a; 3Tarrax Mr.rToTt4r{ecKoro qI{KJIa I4 MI'{TO3a; OCHOBHbIX IIOIO}I(eHI4qX Xleroquoft

reopr4r,{ r. l1naHua; crpoeHur{ Br.rpycoB u 6axrepuiU $asax Ml4ro3a KaK yHllBepcaJlbHoro cuoco6a,

coxpaHrrouelo flocro.flHcTBo tII4Cra XpOMOCOM B KJIerKe.

Tpe1oeauun K yA4eHMJtt: yMerb cocraBJl{Tb cxeMbl npoqeccoB, npoTeKarctUlIx B KJIeTKax;

pa6orarr c Mr{KpocxonoM H cpaBHr,rBarb reJla xueoft v Hexusoff npupoAbl; HaxoArrrb

un$opnraqraro o 6uolorl4qecKl4x o6terrax B pa3nl4tlHblx I4cror{Hl,tKax v RprrrvqecKH ee oueHl4Barb

r43roroBJrflTb npe[aparbr; cBr3brBarb AeqrenbHocrb optaHol,rAoB KJIeTKH c Su:uolorl4rlecKl4Mla
npoqeccaMl4, rrporeKarorlr,rMr4 n Hefi; BnaAerb repMnHonorueft renlsl; cpaBHI4Tb MI4TO3 H aMI4To3;

lplrBecrr4 npr4Mepbr nonyr{eHr4{ BbrcoKr,rx ypoxaeB npl4 I4crIonb3oBaHI4I4 yAo6peHllft; pa3BuBarb

[paKTur{ecKr4e yMeHuq, HanpaBJreHHbre Ha ycraHoBJIeHI4e ponl4 B KJIerKe 6e,rron-QepMeHroB;

aHanr43r4poBarb AoKa3arenbcrBa 6oree ApeBHero rereporpoQHoro rl'Ira r'uratrs.

Teua 1.1. MoneKYJtbt u t<JtemKlt

Klerxa : r4croplr.fl 14 3yrr eHr,rfl . KleroqH afl. T eopvr. Klerxa - IIeJio crH afl cvcreMa.

Malcpo- r4 Mr4rpogJreMeHTbr KJrerKr4. HeoprauuqecKl,Ie coeAl4HeHlafl: BoI.a, coJII4.

I4x ponr B 11pouecce o6ecfle.reHrz.f, xr43HeAerreJlbHocrl4 KJIerKI4. Ponb BoAbI B xl4Boit

CI4CTEMC - KJIETKC.

OprauuuecKr4e BerrlecrBa. Euororuuepbl. EenKI4, crpoeHl4e I4 QyHKuI4I,L

Yponuu opraHI43auI4LI 6enKoBofi MoreKynbl



yueeoA' r4 Jrr4[uAbr - crpyxrypHble gJIeMeHTbr KJIeTKI4 I4 I4crorIHLIKI4 3HeprI4I4'

Hyrteunor"," n,nfrorsr' 4i{K' xrauuqecrufi cocraB' "tpott''"' 
yABo-exr4e AHK'

6rororu'recKafl p;;;' PdR' ATo - crpyKrypa' cl4Hreu' 6'o'ot"ecKue syttttqult'

{{"1y'rrif3f 'ff K":"aMI4HoKI4cIIor'6encos'HK'

Ns 3-4. (2wc')O6napyxeuu" O?'*o'l n'n'o""' VtI:"--o'1lB IrI BI'IraMuHos s 6uororuqecrrx

o6rerrax. Ku"u"t"Jti* "it""nocrs 
QeprrlenroB B xI{BbIx rKaH'Ix'

r,r, z. tr uac.). ouronnHe nonoxf-f"*.*"ir.] 
*r"rxe [IIau paccxa:a)'

Ns 3-4' (2 vac')' Pors sor'ut BjKHBoI4

Ng 5-6 t, *"'ib""" 'irrirya,y'u1-<CPasunru 
AHK u PHK'

Nr 7 (1 '*'l d#1"" ero (Kparr<an eanucs)'

Teua 1.2. KnemottHile cmpyKmypbt u tN Qynxrluu

Krero'rHas Teopllfl crpoeHl4fl opraHI43MoB' Ase Soprvru rnero'IHofi

ooIaHu3au ,, *,,on*.u'.p,, ifpo*up,*IlecKafl K[eTKa, oco6errrrocTl4 cTpoeHl4fl.

fi.nr.ro*rar Sopnaa xr43'r4 - "irpy.", 
3.afra31aalecKafl KrIerKa' 6uonoruqeoKafl

poJrb. pasuoo6p*r. ,rnou uy*upiorou. oPruro'Abl KJIeTKII: sHAo[[a3MaTuqecKafl

ceTb, pu6ocotrl', MIITOXOH APw,KJIeTOqHbIft ue*"p', IIJIa.TI4A6I' BaKyoJIlI', pecHLltIKI4',

^*iiffi;r"#ffJTl-*.i::Y1 .*o", ve vt svHr<uuu' rop: .:l:'KI4' 
crpoeHlle'

Xpotr,tocourr,I4x.'po",rrue,pon"B[epeA1]:HacJleAcTBerrgofiur-roopuauuu.
floHsrue o Kapr^.Tr4ue. BuAOsoa noarorHOTBO Kaprl.Tlrla. oco6enHocr,r oTpOeHI'f

KJIeroK p ac'reuuft : KrerotlHaf creHKa' rIJIacrI4AbI' BaKyo JI?I'

II P aKmulr e cKue 3 aHrmur :

ili';1;lii":}.1"3.%H;JJ#T$xffi 
,ff fJ:il:ffi3"-r:i:il}:i:,,ixr;-"pacreuufi 

t,t

XI'IBOTHbIX.
Ng9-10.(2.rac)'CrpoenueKJIeTKvI.Pa:rr,tepsIKJIeToKI4BHyTpI4KJIeTotIHbIxcTpyKTyp.
flnasN'Ionus I,I AeIIJIa3MoJII{3 B KIIerKax'

cPC' -- ^.^^6rros,c n2cr --^t xncrox (3anoitnu*

Ns8-9.(2uac.).CrpoeuueKJIeTKI4'CpasuerruepacTuTeJlbHofitlNusoruot
ra6nrauY)' 

10' (1 uac)' Syxapraoru'tecKafl K[erKa' 6uolor,uecKaf, ponb' 
,--^--^:,

Teua 1'3 OdecneqeHue KfiemoK ?Hep?ueu

o6rraen BeIIIecrB r^ rpeBpalqeHl'Ie'1t""=:-^^::::.to*.*?.t""'&#
xl43HeAefl'"'u*t"' flnacrn'Ieirufi vr 3HeprerlarlecKtll4

3Heprer,rq..;;;; oo*.ru. ooro.rrres. Xnoponnu.'",, ux poJlb n sorocuHre3ei

cserosaq vr TeMHoBafl Qas'. XeMocunres. o6ecueqenue KJIeroK gHeprl{err

BcJre.[crBr4e oKr4arreH]rfl opraHurrecKlrx BeurecrB. Lrorpo6Hbre u rereporpoQuste

opraHl43Msr' Braolo rl+IecKa'fl p o rlb o KI4 crIeHLIfl ' f n[ro wts'

N' r r-ri'1i 
'ac) 

Cpannentre Qotocuure3a I{ xeMocl'IHre3a'

CPC.

Ns 1i-12' (2 uac)AntorpoQnue u rereporpoQusre opraHl43Mbl'

Tenal.4.HacnedcmeeruttanunQopua4uflupe&nu3auuflee6rulemKe

I



Eelxu - ocHoBa ru4OnOfi Cuequ$uuHocrl4. MarpuuHufi npunqran' AHK -
Hoc[TeJIb reueru.Iecrofi ransopuaUura. TpaucxpulUl4fl' feueryt'Iecruft KoA'

csoficrsa feHeTr4qecKoro Ko.{a. Euocuur:es 6eIKOn' PerynxuIlfl TpaHCKpI4IIIIIII4 I4

TpaHcnflUr4II. Peuuraq[q AHK, ee [pI'IHUI4[6I' Ieurt, leHoMbI' xpoMocoMbl'

MuroxonApu €UrbHbrfi reno rr,r. f eHHaq I{HXeHep[ f., ee 3a4aql4, MeTOAbI'

If p axmuu ecxu e 3 aHflmufl :

Ns 13-14. (2 uac) Euocunre: 6elron, peueHl4e 3aAaq'

CPC,
Ns 13-15. (3 uac) fessas I4HxeHepl4rl, ee 3warlkt,MeroAbl (3-auracu B cxeMe n pucynxax)'

Ns 16-17. (z ,uc.)'ffe*reroqHafl $op'u XI{3HI4 - Bl'Ipycbl (Kparrar :anucr)'

Teua 1.5. LlttduhudyailbHoe pT36hmue u pasMHOilCeHUe opzaHu3rwo6

TpefuoeauunK3HaHwuvl,,I4MeTbnpeAcTaBneHl4,flosopruaxucnoco6ax6ecnolorou
[oJroBoro pa3MHoxeHr,rf; crpoeHr.rra r.r syHrlluu IIOJIOB6IX KJIeToK; tbasax uefiosa' BeAyIIIero K

o6pasoeauurc ralnor4AHofo Ha6opa xpoMOCOM B faMeTax; 6uoloruqecKoM 3HaqeHI'Il4

Kpoccr4HroBepa; cnepMaroleHe3a; oBoIeHe3a; oflnoAoTBopeHw y xI{BOTHbIx; olnoAOTBOpeHW y

pacreHnfi; AsoftHo1,r olJrOAoTBopeil;gf[. y pacreuuit; craAl4f,x su6puoualbHolo [eppIOAa pa3Btrrt4s;

Brrr4flHxkr yclonuft sHe[rHefi cpeAbl; "nu* 
nocreu6puoHaJlbHoro pa3P;/lTr4fl; 6lrOreneru'{ecKoM

3aKOHe; BItVrHLIr4cpeAbI na Srtr6przOUaJIbHOe u nOCrOU6pI4OHtUIbHOe pa3BI'ITI4e OplaHlI3Ma'

Tpefuoeauun K y^4eH1,ttL\t: yxtemb ootscsurs HacJIeAcTBeHHylo oAHOpoAHocrb IIOroMcrBa

npu 6ecnoloM pa3MHoXeHHLI; AoKa3aTb, uro Soprrau pa3MHo711eqvrfl v rl4[bl nOAOBbIx KIIeroK -
[poAyKT 3Bonrorlr4a; rroKa3aTb 3HaqeHI{e AsofiHoro onnoAoTBOpeHI4q y pacreHuft; noKa3aTb

BJIr4flHI4eBpeAHbIXnpI4BbIqeKBOBpeMroHTOleHe3a;BbIAenl4Tbnonoxl4TeJlbHble14oTpl4uaTenbHble
cTopoHbr nocrelr6puoHaJrbHoro pa3BI4rI4{ C UeranopQo:otr't; o6trcHl4Tb noHflTI'Ie <su6puoualrHar

Ar,rBepreHur4r>; o6rrcur,rTb nyTb 6ltoreueruqecKolo 3aKOHa: <oHroreHes xaNAOfi oco6u ecrr

KparKoe u 6rrcrpoe no"rop"rra $uloreHesa BI{Aa, K KoropoMy era oco6r [pl4HaAne)Ifl4r)'

,{eneurae KJreTKr4 ocHoBa pa3MHOXeHpIfl v vH[vBVtIyaJIbHOfo pa3BvlTl4fl

opraHlr3MoB. Xr43HeHHbrfi UI4K, rueiru. Mrarotu'recKl4fi III4K1. Murog' I-{uroxuues'

AMuros. HaPYrueul4e MI4To3a

OnroreHes. Su6puouaJIbHoe ptt3BI4TI4e. flpo6leuue o[JIoAoTBopeHHoI4

qfirlexre'rx[. o6pasonaHr4e AByxcnofiHofo 3apoAbIIIIa. flonsrue o 3apoAbIIIIeBbIX

irr{cTax r r^ rrpor3BOAHbIX. GXOACTSO 3apoAbIIIIefi. BzoreueTI4rIeCKI4fi 3aKOH'

[rassepeHrlr4poBKa KJIeTOK 14 TKaHeft. BIuqHue Ha pa3BI4TI4e OpfaHI43Ma

BpeAHbrx [poqBneHr'rfi BHeIIIHefi cpeAbl: aJIKOIOJIq, KypeHl4'f,, xuMI4rIeCKI4X

so gl efi crs uit, p az tuqH o ro P oAa u3nyr{eH I4ft , u apxou4KoB'

flprvroe r4 HeIIpflMoe pa3BI'ITI4e. fleplloAbl rlocTsM6pl4oHanbHofo pa3Bll'trtf', y

ireJroBeKa. Auonrog. MnoroxleroqHbrfi opraHr43M KaK eAI4Hafl cplcreMa. Crsorosrte

K;ISTKI,I. Pereuepaqua. Hepnnaa perynflUl4{' IIenocrHOcTb MHoroKIIeToqHoIo

op f aHI43Ma, rr MMyHH aq ollcreMa, I4MMyHI4Ter' c [I4A'
Meftog. Oasrr Mefiorl4rrecKoro AeJIeHI'Ifl' KpoccuuroBep' florosrre

xDoMOCOMbI.

lloroeoe v 6ecuoloe piL3MHOXeHI4e. BuAU 6ecnoloro ptlsMHoxeHl4fl:
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BererarprBHoe, roqKoBaHr4e, cflopoo6pa3oBaHLIe, Sparlreura:g;7.fl'.IlapreuoreHe3'

Oco6euuocrl4 o6pa3oBaHpl I4 crpoeHl4e MyxcKI4x

(rarr,rer). ouroAorsopeHr4e. Passurue IIoJIOBbIX KJIeTOK.

pacreHI,I[.

II XeHQKI4X TIOAOBbIX KJIeTOK

[eofiuoe olnoAorBopeHl4e Y



f{ffff""(;n:i\ry#;"Hr4e Mr4ro3a il Meilo3a, ABoftHoe onnoAorBopeHl4e y pacreHl4il' 3aplacoBKa

cxeM.

CPC.
Nb 18-19. (2 uac) BuAsl6ecnoloro pa3MHoxeHI{''

Ns 20-22. (3 vac) flpuroronurr coo6l]Ieil][rfl vrltv npe3eHralll4ra (no 6puralall) Ha reMy

<Blugurae Ha puBBr4Tpre opIaHI'I3Ma BpeAHbtx npoxueuufi sHeulHeft cpeAbl: ZUIKOIOJL' KypeHl4q',

xr4MplqecKr{x soeAeficrsl{fi, pil3rl'lqHolo poAa IBlyLIeHuil' napxou,IKoB)'

PasAeI2.ocrrosHble3aKoHoMepHocT[IHacJIeAcTBeHHocTlI[I
U3MEHqIIBOCTII

Tpe6oeauun K 3HAHUzJtt: I4MeTb npeAcTaBneir{:[1fl o 3HaqeHI4I4 HayKIA reHeTI4KI4 I4 ee ponl',I B

[o3HaHr4?r [pr4poAbl qeJIOBeKa , opraurrecKolo MI4pa I4 B pa3nurtHblx o6lacrqx HayKI4 I4 IIpaKTI{KI4'

yqeHlrr4 o reHax KaK 3jreMeHTax HacireAcrseHHoft uuoopmaqrau; ocHoBHbIx floJloxeHl{f,x reopvu

HacneAcTBeHHocTI4; rIa6pugolorl4qecKoM MeToAe: 3aKoHax f . Meu4elx, T' Mopraua, V.

Mrauyprana; IeHeTI{Ke nofla; ocHoBHbIx 3aKoHoMepHocrqx I'13MeHr{[BOoTI4; B3al4MoAefic'rsuu reua'

6effia 14 [pr43HaKaX; egauNaoAeilcrslrr4 reHorr{ila' cpeAbl, seuoruna; 3aKoHax yllpaBneHl'Ifl

AoMI,IHI,IpoBaHI,IeM;ocHoBHbIxMeToAaxceJIeKIII,IV;3HaI{eHI4I4leTepo3l4cal|/lflonunnol,IAl{u;
IIoHfTI4flx: copTa I,I flopoAbl; o6lacru I4ctIoJIb3oBaHI4{ MeToAoB oeJIeKII}II4,

Tpefuoeauun K yJweHufl^^,t: yMeyb BbIAeJII4rb ocHoBHbIe 3TaIIbI pa3BrlT]?ifl', leHeTI4KI4; o6tqcHllrl

AOCTr4xeHr{, *"orrirrur, nrurpo6uonoruu, ceJrbCKOfO xo3rfictna, ficnongyfl ocHoBHbIe

IIoJIoxeHI,, xpoMocoMHofi reopuz; I4cnoJIb3oBaTb HaBbIKI4 feHeTuqecKofi repltuHonoruIu; peUIaTb

reHerr,r{ec* ve 3a*aril4;cocraBJrrrb poAocnoBHbre no HacJreAyeMoMy npI{3HaKy; o6tqcuurr BJII{'HI4e

BHeIrrHr4X sar<ropoa Ha IIpoflBneHI{e [pI43HaKoB; I4CIIOJIb3OBaTb nolyqeHHble 3HaHH', B

oflblrHl4r{ecxoir pa6ore 14 ceneKul{I4'

Teua2.l.ocuoenoteSaKoHoMepHocmunLileHuilHaciledcmqeHHocmu
I-enerrara HayKa o HacJIeACTBeHHOCTI4 14 I43MeHrIuBocTI4' ocnogHrre

3aKOHOMepHocTr{ flBJIeHl4fi HacJIeACTBeHHOOTI4. 3aronouepHocTI4 HaCJIeAOBaHLL',I

rrpr43HaKoB, ycTaHoBneHHbIe f. MeuAelelt' flonsu4e o reHe' 'flouuuauruble 
I{

peueccr4BHbre reHbr. MnoxecrBeHHblft aJIIeJILI3M' f euooon4' XpovtocoMHa',fi TeOpLIfl

HacJreAcTBeHHOCrr4. Mosoila6pLIAHOe CKpeIqLIBaHIIe' Ilepnrrft 3aKOH MenAeU -
3aKoH AoMtrHlrpo Ba,,fl.. Brbpofi 3aKoH MesAers 3aKoH pac,Ie',neH,Ifl'

Iu6puAonorI'IqecKIliI MeroA I43yrIeHl4fl HacJIeAcrBeHHocrl4' Artrlelu' Ienoruu'

@enOruu. fON,loS[rOTHbIe fi reTepo3llroTHble opraHI43MbI IIO HacneAyeMOMy

rrpr43HaKy. 3alcou qr4cToTbl raMeT I4 eIo uI4TOJIOT[qecKoe o6ocHosaHl4e'

fiuru6puauoeuIIoJILI[I6pI4AH0ecKpeIIII4BaHI4e.TpeTI,IftsaroHMeHAe[s_
3aKOH He3aBr4Cr4MOrO KOM6I4HI4poBaHlIf IIpI',I3HaKOB' Peruerra flennera'

AualrasnPyrcuee cKP eIuI4BaHre'

BgauuoAeftcreue reHoB. Heuolnoe AoMrrHr4poBaHue. KoAotvtuHrpoBaHl,Ie'

flepelunaHlre KPoBI4. Suucras'
3arouT'.Mopraua.CqenleHHoeHacJleAoBarrue'Hapy[IeHI,IeHacIIeAoBaH[flB

pe3ynbTaTa npoaarrloBepa. HacueAoBaHl',Ie [p[3HaKOB, CUeIIJIeHHbIX C IIOJIOM'

KaPruPoeaHlle xpoMocoM'

II P axmuu e cKue 3 aHrmutl'

Ns 1 7- t 8. (2 uac) Peureru,le reHeTI4I{ecKI4x 3aAaq na uouoru6puAHoe QKpeUIuBaHI4e.

Ns 19-20. (2,nc.)Peuresue IeHerHqecKI{x 3aAaq Ha Anrla6puAuoe cKpeuII4BaHl{e'

Ns21-22. (2 uac.) PeUrenlre leHeruqecKHx 3aAar{ u cocTaBIeHI{e poAocnoBHbIX r{eIIOBeKa'

!
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CPC.
l\19 23-24. (2 uaca) Peurenue reHerl{qecKl4x 3aAar{'

Ns25-26. iz uac.1C:ronapr repMrdHoB. Cocrasurr KpoccBopA na 10 croe noaannofi reue'

Teruu 2.2. OcnonHue 3aKoHoMepHocmu fl*ileHuit u3meHuuaocmu

feHoruuuqecKa-fl I{3MeHrrI{BoQTb MyraIII4OHHafl V KOM6I4HarVBHAfl..

I,IcroqHlarta KoM6uHarr4BHofi Lr3MeHr{IaBocrI4. Ieuurte MyraIIlII4. MexalrusNaH

Bo3HtIKHoBeHI4.f pa3nuqHblx KoM6I4HaUI4fi reHoB V I4x poJlb B co3AaHI'III

feHoTI4III,IqecKorO pa3Hoo6paslf, oco6efi B IIpeAeJIax BWAa' feueparuBHble W

coMarl4rrecKl4e MyraUI4I,r, npr4trllHbl Bo3HI,IKHoBenl4fr', KJIaccI40I4KaUI4,, crefleHb

qacToTbl BS3HI4IGOB9HLIfl. 3arOn roMOJIOrI4qeCKI4x pfAOB HaCJIeAcTBeHHof

I3MEHIII4BOOTI4 (H.I4. BANUION).

feuouHsre 14 xpoMocoMHbre Myrarlul4. Buea4epuar HacJIeAcrBeHHocrb.

flpuutaHrt Bo3HI4KHoB eHI4.rI MyTaIII4fi . I4cxy ccmeHublfi MyTareue3'

Blusgue BHeruHeft cpeAbr r4 rrpor43BoAcrBeHHblx ycnoBl4ft Ha qacrory MyraIII4fi

y qenoBeKa.

@eHournuqecKafl I43MeHrIr4Bocr6. Brutssue BHeuHeft cpeAbl Ha pa3BI4TI'Ie I4

rrpofl BneHI4e rlprr3HaKoB.

CrarucruqecKl,re 3aKoHoMepHocrpr MoAI4SI4KaIII4oHHofi u3MeHrII4BocrI4.

BapuaquoHHblfi pflA. Bapuaqr,lo11afl. KpI4Bafl. Hoprrla peaKUI'II4' Ynpaueuue

AOMI'IHLrpOBaHI,IeM.

IIp arcmuu ec xo e s aHflmue :

Ns23-24.I4sN4eHqr.rsocrr. flocrpoeHr4e Bapr{arlHoHHoro pflAa 14 Baplralll{oHnofi xpunofi.

Ne.25-26. Srcxypcur B aHaroMI{qecrufi uysefi

CPC.
Ns 27 -28. (2 wca). Burrt rsN4eHqI4BocrI4 (3 auonulrrl ra6nraqy)'

Ns 29-3 I . (3 vac.) Kparrue coo6rueHVfr IlIt t npe3eHraurll4- npI'IMepbI uyrauufi.

T erw u 2. 3. f eu emuq ecKue o cH o 6bt und uo udy &nbH oz o p qs 6 umufl

OcnosHrre 3aKoHoMepHocrr4 Qyurqraoul4poBaHl,Ifl reHoB B xoAe krl/^I.r4BttilyaJlbHoro

pa3Bil1"Ialfl. [u$SepeHqt{poBKa I4 AerepMn1a\r4fl. .{eficrnue reHoB B 3M6puopeHe3e'

Ilepecrpofixa reHoMa B OHrOreHe3e rpoKapl'Ior 14 syKapror.

HesauporpaMMr4poBaHHbre [epecrpofiKr4 reHoMa. flpoaeleu[e reHoB B oHToreHe3e:

9KC[peCCI4BHocTb, IIeHeTpaHTHOQTb, IIJIefiOTpOIIHoe AefiCTBLIe reHOB. HaCIeAOsaH[e

auS6epeuqlrpoBaHHoro cocroflHnfl, KJreroK. Xuuepuue 14 TpaHcreHHbIe opraHI43MbI.

f eneru.recKl,Ie ocHoBbI rroBeAeHla.fl.

CPC,
Ns32-33.(2wca). feHeruqecxue ocHoBbr rroBeAeHI,L (Brtcrynrars c coo6ueuueu).

Teua 2.4. feruemuKa qeiloqeKa

floyuuaurnrre v peueccr4BHbre rrpI43HaKLI y qeJIoBeKa. feHealoruqecKl'Ifi

MeroA. AyrocouHo-AoMr4HauTHbrfi r{ ayrocoMHo-peqeccl4BHblfi T[tIbI HacJIeAoBaHLIf,.

ElllrsHeUrr v 6rusHerlosHfi MeroA I,rccJIeAoBaHI4.,I B feHerI'IKe qeloBeKa.

I-{urorenerura rIeIOBeKa. KapuOrun }IeJIoBeKa. XpouoCouuue 6OIesHIa'

Kaprurpor alr4e xpoMocoM qeiroBeKa. Ilporparvrrraa (IeHoM rleroBeKa).

Ilpe4yupexAeHpre 14 reqeHr4e HeKoropblx HacJIeAcrBeHHbIx 6oresHefi rleroBeKa'

nesyc-6axrop. Ieuorepauua. KlouraponaHl4e rIeJIoBeKa B MeAI4UI4He. Buoerura.

I
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MeAIaro-reHerl4r{eKoe KoHcynbrl4poBaHI4e'

Bp oxAeHHrrx s a6 ore sannit'.

IIpo$ranaKTI4Ka HacneAcrBeHHbIx pr

IIp axmuv ecrco e 3 aH flmue :

Ns27-28. (2 uac) Klouuponauve,3ah rporl4B' Euoeruxa'

CPC,

tlb 34-35. (2'nca). Bru:Heuosltfi lteroA llccneAoBaHrfl

Nl 36. (1 uac) IIpoSr'lJIaKr[Ka HacneAcrBeHHblx 14 BpoxreHHblx :a6oresaH[il'

PasAer 3. Ssorrouus

Tpefuoeauua K 3HaHunJv,.. I,IMeTb [peAcTaBneHI4, o IIyTflx pa3BpITI4fl 6uolorult B

AOAapBlrHCKrafr nepraoA; npeA[Oob'rnu* y"anru 9. flapnraHa; ocHoBHblx IIOJIOX(eHltxx reopnn 9'

,[apruna; HacJreAcTBeHHOCrI{ U I.{3MeHql4BOCrra; $oprraax 6opr6rr 3a cyuecTBOBaHLIe: ecrecTBeHHOM

ilOop.; npucnoco6leHHocrl{ opraHLI3MoB; xapaKrepl'Icrl4Kax BuAa, nonyilflt\..'r1,LIx Kpl4repl4flx;

ocHoBHbrxqepTaxMI4Kpo3BOIIOUI4I4;cyrt4llpoqecc-oBAI4BepreHIII{U',KOHBepleHIII',II4'
napannenlr3Ma; coBpeMeHHbIX IIpeAcTaBJIeHI',ITX o nu4OO6pa3oBaHI4I4; IJIaBHbIX Ha[paBJIeHVf,X

6lrororu.{ecrOft ,uoroUr* apOruopSose, I'IAI{OaAa'raIII4I'I; 6uo,,oru'{ecKoN'l fiporpec.e vt

6uOnOruqecKoM perpecce; ypOBHsx tlosB1IeHnq xusofi MaTepIaLI' SOpurax cyuIecTBOBaHI{' I4

cnoficTBax, oTJllrqaloulux xI,IByIo MaTepuro or Hexusoil; ocHoBHbIX noJIOXeHI4flX rl{noTe3bI A'I'I'

Onapraua; [peA1locblnKax B63HI'IKH9B9HI4q 6I43HI4 ua 3eule; AoKa3aTenbcrBax [poI4CxOx'{eHI4fl

xr43Hr4 He6uolOrh.recKr4M rryreM (Ourtrst c. Mrollepa); nyrrx SBOIIOIII4I4 KJIeTKI4 Or KOaIIepBaToB

KfAepHbIM3yKapuoTaM;AoKa3aTenbcTBaxSBoJltoIII4I4oplaHl,IqecKoroMupa;spax14IIepI4oAax
rrcropr,rr4 3ennu; saxHefiulux 3Ta[ax pa3BI{TI4'I pacreuuft I4 XI4BOTHbIX B pa3nuqHble [ep]IOAbl

ay^aatuouaHug 3eN,UIIa; AOKa3aTenbcTBaX [pOuCXOXAeHI'Ifl r{eJ]OBeKa OT XI{BOTHbIX; nOJIOXeHI'II4

qeJroBeKa B cI{cTeMe XI4BOTHOIo Mplpa; ABI{XyIII4X cI{JIaX aHTpo[oleHe3a; 3TaIIaX SBOnIOIII4II

npr.IMaToBpIqeJIoBeKa;ocHoBHbIXIIOJIOXeHHflXpacl43Ma14(COqLaIbHOrOAapBI{HI43Ma));BIIUflHIdt4
3aKoHoB o6urecreeHuofi xugHu Ha colrl4anbnsIil nporpecc qeroBeqecrBa'

Tpefuoeatu,m K yMeHutLtt: yMemb Ha ocHoBe zs,asuit ABI'IXyUII4X CIIJI 3BOJIIOqptw o6'ssclrlurs

nprrrr", rr,ruoroo6pasr4fl BI,IAoB xI4BbIx Op|aHI'I3MOB H Hx llpl4onoco6leuuocrb K ycnoBl4fM

oKpyxarouefi cpeAH; r4crroJIb3OBaT' yr"rra 9. ,(aperaHa Anfl pacKpblTilt MaTepl4alll4cruqecKoro

rroHr{MaHr{s qenecoo6pasHocrr4 s xr4sofi npr4poAe; aptyMeHTl4poBarb L onpoBepfarb reopua

pacr43Ma r4 (cour4anbHoro AapBr4Hr43MUr; p*6rparbc.fl B pa3rur{I4flX MexAy yuenuauu x'B'

Jlauapxa lr 9. [apu4Ha o ABI4xyuIHx cI4JIax sBon1oqul4 14 oplaHgqecxoft qelecoo6pasuocru;

pacKpbrTb orHoctttelrsrtfi xapaKrep qe:recoo6pa3Hocrl4; O6ucuutl' rlro I43MeHeHI4e

reHOTI4nLIqeCKOIo COCTaBa 1OIIyJITUgU ,IBJIqeTCfl O6ggarelSnOfi upe4nOCUlrcOfi 3BOIIIOUHOHHOIO

flpgUegca; o6tqcuurs Bo3MoxHocTI4 sKonoll4r{ecKorg O6paSooanufl HoBblx nonylrqufi Bt6p.a Ha

ocHoBe Ar{BepteHur4r4 14 ecTecTBeHHOIO Or6opa; AaTb oIIeHKy 6uoreHeruqecKoro 3aKOHa Anfl

rroHI,IMaHlIfl coOTHoIUeHIlfi lreN4y OHroreHe3glr u SranoreHe36M; AaTb olIeHKy ponl4 qeJIoBeKa B

6lloloruqecKoM rrporpe cce v 6ra-oloruqecKoM perpecae; BcKpblrb ABl4xytrrl4e coql{aJlbHble .I'IJI'I

aHTpo[oreHe3a Bo esiuN,roleficrB]rr4 c ABr4xyurHM t4 cvrariJ,1.; AOKa3arb ponb TpyAa B I43MeHeHI{I'I

ifu:u.leCxOr6 TeJra 14 nCr,txOJrOtI4r{eCKOIO CKnaAa r{eIOBeKa; AOKa3aTb, t{TO B HaCTOfllIIee BpeMf, Ha

3e*rle cyuecrByer oAtrH BI4A qeJIOBeKa - qeJIoBeK pa:yuHuft, [peAcTaBneuurtfi pasll{qHblMl4

pacaMr,r. o6sgcsurr ocHoBHbIe csoficrea xI4BOfi MaTepvu KaK pe3ynbrar 3BOJIlouuu" o6'sscsurs c

MaTepI4anI4CTI,IqecKHX nOauquft npOUecC BO3HLIKHOBeHI4' XI43HLI Ha 3eUle; I4CIIoJIb3OBaTb HOBbIe

[oHflTI4q, neKcI4Ky.

Teua 3.l.BosttuKHoileHue U pA36UmUe ?\ontot4uoHHoit 1uonozuu' ceudemeilbcmqa

96OJtruUUU

IIOHsrI4s: 3BOnIoqI,Ifl, 6IaOlOruqec1arl3BOJII6III4fl, 3BOJIIOIII4OHHa' 6UOlOrug'

I



focno4crno [peAcTaBJI e;61ufr. o6 <usuaqalrsofi qenecoo6pa3HocTl'I vt

Her{3MeHHocTI4 rpl4pogrrrr. Pa6oru K. Jluunefl IIo cI4cTeMaTI4Ke' Tpy4u .[' Ktonse'

3eoffoquoHHa.fl reopl4, X.E. JlaruapKa. Ilepeue pyccKl'Ie 3BoJIIoUuoHI4crbI'

Hayuurte I4 coql4anbHo-sKoHoMl4rlecKue [peAnocbIJIKI4 yqeHus' H' flapnuua'

Ocuosu'e floJroxeHr4fl Teoplrr4 rI. lapnrana. @oprr,trapoBaHl4e cl4HTerl4rrecxofi reopuu

"o'ofl:;eoHroJrorr4qecKr4e, 6uoreorpasuuecxue, cpaBHLIrerIbHo-aHaroMI'IqecKI4e I4

elr6puo.irorur{ecKI4e cBI'IAereJlbcrBa SBonIoII1414'

SBOJIIOUTI14.

CPC.

Ne 3'7-38. (2 uac.) Coo6uleuue <Euorpa$ua flapuaHa>'
Ne 39. (1 uac) C:ronaPb rePMuHoB

MorexylxpHble cBI4AereJIbcrBa

Teua 3.2. MexaHu3Mbt ?ronruquu

nsN4euqr4socTb rrpr4poAHbrx noflynflIll4fi. IlOUyla\r4fl - 3neMeHTapEafl 9I'I/HId[\A

3BoJrloIII4I4. BuyrpraBl4AoBafl I43MeHqI4BocTb. r{acrora a:uelefi V TeHOTI4IIOB'

ypanueuue Xapln-Bafin6epra u ero 6uororuqecrufi cMbIcJI. Myraquu - I4crotIHI{K

reHeTr4r{eorofi I43MeHTII4BOCTI4 nonynrqraft. Bpe4urre, [OJIe3HbIe V HefiTpanbHble

Myrarlrrr4. Myraquonurrfi npoqecc - Ba}ItHefiIrrfi Qarrop 3BoJIIOqI{I4. clyuafiuue

rpoqeccbl B roIIyJIrIIutx. fipefi(p renon. flouylaqraoHHble BoJIHrI u apefiS reHoB'

Eopr 6a sa cyulecrBoBaHl4e, ee SopMbI. Ecrecreeunufi or6op - ABI4xyIIIafl

Cr4Jra 3BOJTISIII4I{ OpraHI,IqecKOrO MI4pa. @opuu eCTeCTBeHuOTO or6Opa: ABI4XyuUfi,

cra|utruzvrpy1grrlril, Ar43pynrr4sHnfi. IloJroeofi or6op. BosHuIG{oBeHIre aAanraqufi s

pe3ynbrare ecrecrBenrroio or6opa. Murpaquu nax Saprop oBoJlroqrau. Onpe4eJre,I4e

Bl,;ia. Kprarepura Bk^1ra'. uopQonoruuecxufi, Ill4ToreHeruuecruft, MoJleKynflpuo-

6uooruqe cxvrfr., sKoJroro-reorpa$r4rrecrufi. PeupogyxrvB*afl I43oJIrIII4.f, . Ylsoilsr\ufl' u

Br4AOO6pa3OBaHr4e. Annonarprr{eQKOe V CI4MnaTplIqecKoe BI4AOO6pa3OBaHI4e.

MexanusN{H Mr4KpO- V MaKpOsBOnrOUI4I4. Haupaureuux MaKpo3BonIouLII4:

Ar4BepreHU[q, KOHBepreHUI4f, [apannenl43M. BtzolOruqecnufi 11porpegg'

Apouop$o3br r4 \1g.r4oa21a.;1rarlr4f,. o6rqaq AereHepalluq. EAIaHOS ApeBo xI43HrI.

cpc. Ns 40-41. (2 uac) tr4cnolrsyr AorolHr4reJrbHyro nl4reparypy, rpI4BecrI'I ilpl4Mepbl

npucn oco6,r eHVfl 11 6opr6 sr 3a cyulecrBoBaHI'Ie'

l,{b 42-43. (2 Yftc.) onpe4elurb coorHorxeHr4s Ar4BepreHlll4[r, KoHBepleHIII4I4, AereHepaIII4I4'

Teua 3,3. BosHuKHo\eHUe U pA36UmUe ArcU3HU HA 3eMile

Cyqnocrr xr43Hr4. llpe4c'raureHr4fl o Bo3HI4KHoBeHI4I4 xlI3HlI Ha 3eMne.

Ourrrrr o. Pe4u, JI. flacrepa, A.kI. Ouaprana. II,InoresH Bo3HI4KHoBeHI4fl xLl3HIr.

o6pasoranrae 6uoloruqecKlrx MoHOMepoB 14 [OnI4MepOB. oOptrluponauue Lt

oBoJrroqu, [po6r4oHToB. I4syueurae vcropvtr4 3eulu. llaleontoJlorl4,.

feoxpouOro.rr. PaseuTze XI43HI4 Ha 3eMne B KpI4IITo3oe 14 B Saneposoe'

cpc. Ns 44-45 (2 vaca). coo6ureHlu o rrrrore3ax B03HI4KHoBeHAfl )Kvt3Hrl sa 3eure.

:l.i
.i,t
:I

LL
il
| 'l
:l. I'

Teua 3.4 BosttuKHoBeHue u pasrumue qeilorewa - aHmpono?eHe3



Mecroqe[oBeKaBcI4cTeMe}I(I4BofoMI4palaopQolorl4qecKl4ell
sneraolorr4rrecKlre AaHHbIe. AnrpouoreHe3. Mecro rIeIoBeKa B CI4CTeMe xIIBoro

Mr4pa - AaHHbre on#.*yrrpuoft 6roro.r, u 6rolorlu pa3Bl4rrar' IlpoucxoxAeHrle

qeroBeKa. IlaleOnrorloIl4rlecKue AaHHbIe' Ilepuue [peAcTaBI4TenI4 poAa Homo'

florsfieHra" raro"L*u p*yrrroro. oaKTopbl 3BonroqLII4 rreloBeKa - 6,no,,orruecKl4e rr

coq[anbHue. 9eroeeqecKlre pacbl'

cPC. Ns 46-48 (3 uaca). (Daxropbl sBOIltouI4I4 r{efloBexa - 6uolofl4qecKl4e I4 COUI4ZIJIbHbIe'

.{enoeeqecrue pacbl (Ilpuroroer'lrs coo6uesue (no 6prlraaar'a)'

Teua 3.S.Cenexuun u duomexruonozun

CeIeruuqKaKIlpouecc I4KaKHayKa.I.\eurpuuHoroo6pasurtl
rIpoIIQxoxA eil]llfl' KynbTypHblx pacrerruir (H.I4. Banurror)' flpoucxox,{eHl4e

AOMaIITHI4X XI',IBOTHbIX I4 UeHTpbI I4X OAOMaIITHIdBaH}4fl'

@oprr,rrr ,.*y..',.,,,o.o or6opa: naaccosrrft V Ll1ilklB4Ayalrurtfi. fereposuc.

IloruaulouAus 14 OrA-.r*t- rvlpuuuzawfl" I'IcnolsgoBaHl4e nosefiuux

MeTOAOB 6uoloruu B ceJIeKIII4rA. XporraocoMHar, IeHHaf I4HXeHepI',If '

CeleruIrg MI4KpoopfaHI43MoB: 6ar.repuft, rpu6on, BoAopocjlefi. Ee ponb B

MeAI'rrIr4He, MlrKpo6uoloruu, I4CfIOJIb3OBaHI',Ie B uuqesofi 14 xutuuqecrofi

IIpOMbIIIIIeHHOATI4.

#{;;K' (;T;';;::: ;",rr ra6 ru qy < c p an uurb r{c Ky c crB eu u srfi r.r e crecrB eH Hu fi o16 op >'

cPc.Ne49-50.(2uaca).ceIerquqMI'IKpoopfaHH3MoB:6arrepufi'rpu6oe'so4opoclefi'Eeporsn
MeAuuI4He,rr,tIarpo6tlolorl4ll,I4c[oJIL3oBaHI4esnuueeoftHxl4MflqecKofinpotuuIruneHHocTl4.

PagAer 4. Oprarur3Mbl B sKoJror[qecKux cllcreMax

Tpe6oeauunK3HaHufl^^/':ocHoBHbIe3aKoHbISKonoruu;3KoJloluqecxraesar<ropbl;ocHoBHbIe
Br,rAbr 3KOcptCTeM, Irx cTpyKTypy, [pI4HUnnu QyHTIIIIOH[poBaHI4I; cy[IHoorb lloHflTuitt rug'

[onynrlul4f, , 6rouaror, *oa'"tt*u, 6raocsepa; KpyroBopor BeIIIecrB'

TpefuoeauuaKyMeHutuvt'yMeTbnpl4MeHsTbSKOJIOruqecKI{e3HaHI'{s'Llrflo6r',f,cHeHl'Iq
cMeHreMocrtr coo6rqecrs Bo BpeMeHA 14 rlpocrpaHcrBe; T:::::::-Yb 

nocrleAcrBlln

sogAeficrer4fl qeIOBeKa Ha [pI4pOAHbIe sKOCI4CTeMbl; cocraBJlTb cxeMbl Uenefi v ceTu frilTAldl,,.fl;

pa6orarr c HayqHo-flony,,p,or nl,TepaTypoft no corpelteHHblM npo6leuau sKoIloruu; npoBoAI4Tb

Meponpuqrl,lq, orblrbl u na6iloAenfiq'

Teua4.l.opzaruu3MbtuoKpyrcaruu4ancpeda.odruoeudoquecucmefu'bl
Tpefuoeauun K 3HAHUfl.r,t:sraTr ocrrouHble 3aKOHbI 3KOJIOTI4I4; ocHOBHbIe BI4AbI 3KOCI4CTeM', I{X

crpyKrypy, npr4HUHrrbr Qynrur.ronr.rpoBaHflfl; cyulHocrb nourruft; BI4A' [onyJlsqus' 6uoqeuog'

3KOCr4CreMa,6uocQepa;KpytoBOpOTBelIIecTB'3KOJIOIUqecKueB3aI',IMOOrHOIIIeHL',opraHI',I3MOB;
oco6ensocu4 arpoueHo3a 14 OCHOBHbIe [yrl4 [oBbIuIeHI4'f l4x IIpoAyKTI4BHOCTLI'

Tpefuooauun K yMeHun^,r; yMeTb [pI4MeHflTb 3KoIoIuqecKLIe 3HaHI4g An,- o6tgcrrerrug

cMeHfleMocrl4 coo6ulecre Bo BpeMeHI'I Lt npocrpaHcrBe; T::l::i^p-":*" 
rocrleAcrBus

noa4eilcrnurqeJIOBeKaHanpl4poAHble3KOCI4CTeMb1;cocTaBJIflTbcxeMblqeneftuceTI4ttLlTAH}{s;
pa6o.ra.rrcHayllHo-nonyrrrpHofinl4TepaTypofinoconpeueHHblMnpo6leuausKonoilau;npoBoAI4Tb
Meponpu,Tl,If,, oIIbITbI *,u6,*oA",I4fl, BbIflBJIflTb qepTbl upucnoco6leHHocTll xI4BbIx opraHI43MoB K

ycnoBl4fl M CyuIecrBOBaHI'L'

3rolorus - HayKa O B3aIIMOOTHO[IeHUflX OCO6efi 0 oKpyxarcuteft cpeloft'



BHerun-flq apeAa u ee $ar<ropu: aluor:uqecKr4e, 6uoruuecrue,
aHTpororeHHble. O6que 3aKoHbI 1efrctrrx Sar<ropon cpeAbr Ha opraHlr3M.
Tonep aHrHo crb. 3upra6raonrbl r4 creHo 6zonrur. flpucnoco6reuuocrr. IlepexraBaHr4e
ue6laroupr4flTHrrx ycnonuft r4 pa3MHoxeHr,re.

flonylxqu, KaK rIpI4poAHa.tI cr4creMa. Ycrpofic:rao [onyJr.rrlr4r4. luuawxa
nonynflul4l4, ee rI4tIbI u perynrur4r. OcHoeuHe xaparTepr4crr,rKt4 nouyaxqrafi;
rrl,IcJreHHocrb, frJrorHocrb, poxAaeMocrb, cMeprHocrb, TeMfr pocra, Bo3pacrHa, I4
tloJloBa.fl crpyKTypa. CauoperyrflIJztfl, rll4cneHHocrr4 nonyJr tgtttitt kr ee 3aBacr4Mocrb or
6[orz'recxux vt aHTpo[oreHHhlx Sarropon. IlporasnoAr4TeJrr4, norpe6zrelu LI
pa3pyIIrI4TeJII,l opraHI4rIecKI,Ix BerrlecrB, cBr3b MexAy HktMpr. Pocr nonyr;1y;1luit B cpeAe
c orp aHI4qeHHbIMI4 I,I HeorpaHl4r{eHHbrMr4 pecypcaM u. 3asucuMocrb reMrroB pocra or
rIJIorHocrI4 uonylxqufi. Cuoco6rt caMoorpaH:aqeHr4fl rrr4creHHocrr4 (ronreocra^:a)
norIyJIflIII4fi. IIo4anneHI,Ie pocra nae:ra6orr4TaMn. Hepnno-ropMoH4JrbHafl peaKrlLrfl Ha
lnorHocrb I,I Apyrl4e rlpof,BJleHlu peryJrrr\Lru qr4c,rreHHocru. Kpraabre Bbrxr4BaHLrfl.
XusHeHHHe crparerr,rr4.

Bu4 xar cl4creMa noflynqlll4it. Bul r4 ero gKoJrort4r{ecKa, Hr4rrra. N{zguesnrre
Sopuu.

[fp axmuu ecrco e 3 a Hnmue :
Nl 31 (lvac). flocrpozrr rpaQr.rx r paccMorperb Ar4arrasoH ToJrepaHrHocrrz norryJrflrlr4r4 xgBbrx

opfaH143MOB.

No 32. (1 'rac.). llocrpouru rpaQur BbIxHBaeMocrlt L1 rutb ero xapaKrepr{cr}r6y.
CPC: Ns 51-52. (2 uac.). Xu:nesuue $opurr pacrewuir r xr{BorHbrx.

Teua 4.2. Coodu4ecm6a u zKocucmeMbt
rlou.qrue coo6rqecrBa, gKocr4creMbr, 6voqeuosa, 6uoreoueHo3a
Kpyronopor BeIrIecrB Lr [oroK gHeprr4r,r KaK ycJroBr4e cyqecrBo BaH;[,fl

ycrofivunbrx gKocr4creM.

Euoqeuos KaK ocHoBa SynrqzoHl4poBaHr4-f, gKocr4creMhr. PasHoo6pa3r4e rr4rroB
3Kocl4creM. 3axoHrt 6uo,rorpr.recxofi ilpoAyKTr4Buocrr4. Ilzqensre qelr4 t4
rpo0uuecKrre ypoBHI4 B 6uoqeuo:ax. llpuuqunu nepeAar{r4 3Heprr4r{ ro qeflflM
ilvr an:z,fl . 3u ep reruqecr<rfi 6 ataruc rereporp o Q o n.

OcHosHHe rI4rIbI SKoJ'IofI,rqecKI4x BaI4MoAeitcr:sufr, cunr6uoruqecKl4e
orHoIIIeHI4fl. Konrypenqux BHyrpI,IBr4AoBafl pr MexBuAoBar. Konr<ypeuqrar
lolyJIrIII4fi xax sKoJlorl4rrecxufi Qarcrop. Ilpranquu KoHKypeHTHoro r4cKJrrorreHr4fl
fayse.

IlpocrpancrBeHHoe ycrpoftctno coo6qecre. -flpycHa-rr crpyKrypa, KoHcopuprfl,
Mo3al4rrHocrb. Onyr<ryaqrax. flon-f,rl4e cyKrleccvr4 KaK rrpoqecca pa3Burr4fl Lr
BoccraHoBileHIflfl Hapy[reHHrrx coo6ulecrs. BoslaoxHocrr4 yrrpaBJreur,rfl cyKrleccuflMkt
I4 [IpI,IHUI4TIbI peKyi'IbTuBaLU4Lr HapylreHHEIx 3eMeJTb. @opnrzpoBaHrre coo6qecrn.

CPC.' Ns 53-54. (2 vc.). I4syvnru rerray <Heo6xorr4Mbre cocraBJr{rourue 3KocxcreMbr; 3arrac
6uorenHrx 3JreMeHToB, npo.(yqeHTbr, KoHcyMeHTbr, peAyrleHrrr>. CocraBHTb rro 3aAaHHrc fir4rrleByro
uenoqKy h orrpeAenr.rrb KoM[oHeHTbr.

Teua 4.3. Euocfrepu
floH-flrze 6raoc$epu. Y.reHIae B.I4. BepnaAcKoro o 6uocQepe. BuocQepa KaK

cl4creMa NusHeo6ecrerreHlr-f, qeJloBerlecrBa. 3aulzruaa ponb o3oHoBoro 3KpaHa.



BuourH, cBfl3b MexAy 6uotuauu. x[eoe BeuIecTBo tr 6uoreoxuMI4IIeCKI4e

.rrt";"#ffi:;"tffi$"X;r. 
3arou_ KoHcraHrHocrrr x,rBoro BerrrecrBa. Braocoepa ra

rexuo cQ ep a. 3 aronH KO UUO nep a. Konqel1lll4fl yctoituurof o pa3BI4TI4q'

cpc: Ns 55. (1 uac.). Enoreoxl.rrr,lu*.-r. -pv.oropor", a 6noc$epe' (cocrannm cxeurt)'

Teuu 4.4. EuonozwecKue ocHosbt oxpaHbt npupodot

Tpefuoeauua K 3HaHututt: 3HAT' BlI4qHue AeflTeIIbHoCi'E 'eIOseKa 
Ha SKocI4cTeMbI; ponb

gKoJrorlrqecrux gsasufi KaK HaytlHofi ocnoell paulaoHanbHoro npupoAonoJlb3oBaHl'Ifl 14 oxpaHbl

[pI{poAbI;BJII,I,HI{e3aIp,3HeHI4qoKpyxalouleficpeArrHa3AopoBbeqeIIoBeKa;HopMbI14npaBuna
rroBeAeHl4f B rlpplpoAe' ' vrfl qeJroBeKa Ha

TpefuoeauunKyx4eHu'wr;yMeTbIIpoIHo3I{poBaTbtlocIeAcTBI4,Bo3AeI4cTB
rrptrpoAHbre r*o.r"r"*"r; pa6orarr c HayriHo-[onynrpnofi lureparypofi flo coBpeMeHHblM

upo6leuarra 3KOIrorHI4; [poBOALITb Meponpl4sTpl' oIIbITbl n na6moAeHl'If, IIo oxpaHe oKpyxarcuell

cpeAbl'corpeueuuoe 
cocroflHlre nprapognofi cpeAbr. ocHoeHHe HapymeEvrfl' B

6uocQepe, BbI3brBaeMEIe AeflTeJIbHOCTbIo 
rleiloBeKa' vx uacurra6rt (noxalrurre'

perr4oHaJrbHbre, 

--IJIO6anruHe). 
cOXpaneHl4e 14 [oAAepxaHue 6uoloruqecKolo

pasnoo6pasux Ha IIoIIyJIflUI4oHHo-BI4AoBoM Lt reHeT[rIecKoM ypoBHe' Kpacurte

KHr4rLr. BosNaoxHHe [puqI4HbI BbIMI4paH?Ifl BIIAOB V uonynrqufi' coxpaueuue

reno Qou4a 14 PoIIHTPoAYKUI{I'
Coxpaueuue t| [oAAepxaHue 6[onoru.IecKoIo pasuoo6pa:ur Ha

oKocr4creMHoM ypoBHe. Tunrr oxpaHfleMbrx reppraropufi. Erororu'Iecrurt

MoHI4ToPunr u 6uouHAI4KauI4fl '

CPC:Ns56.(1vac.).orser[rrHaBonpocblBI,IKTopI4HbI<AurponoreHHoesosAeficrsl{eHa

"-nv*"iff-tlyior?i"*1. frpuro.ronurr coo6ureuue <ceur qyAec cBera Ir I'Ix pa3pyueHl'{e noA

sosAeficrsueM aHTponoreHHoro 3arp'3HeHI{' oKpyxalouef cpeAbl)'

I



CaprocrosreJrbHafl pa6ora cryAeHTa

Hauuenorarue pa3AeJroB rr reM ceMec
rp

Kol-
BO

qac. Coaepxanue CPC

2

PasAe"t"l I. Euo.nortlqec*r{e
crrcTeMbr : KJreTKa, opraHH3M
I .1. Monercynbr 14 KJrerKH 6 (l vac.). Ocuonusre floJroxeHrrr coBpeMeHHofi KJreroqHoft

reoprrr4 (3anucam no nyuxrau).
(2 mc.). Pom soArr s xrsoil ctrcreMe - KJrerKe (llnaH

paccxa:a).
(2 uac.) 3anomruru ra6nuqy <Cparunrr lHK u pHK.
(l uac.) 3Ha,{eHr..re AT(D (Kparxas zanucr).

1.2. KleroqHbre crpyKrypbr r.r ttx
Synrqzn

5 (3 uac.). Crpoenue KJrerKr4. Cpurr."r-l**r.**fi ,
NtasorHofi KJreroK (3auoluurr ra6-ur.lqy).
(2 mc). 3yxapuoruvecKzur KJrerKa, 6uoJrornuecKa:r ponb.

1.3. O6ecneqeHue KJreroK
sHeprreft

4 12 qac) AarorpoQnrre 14 rereporpoQurre opraHn3Mbr.
(2 vac). Elrolornqecxa, ponb oKr4cJreHrrfl

1.4. HacnelcrBeHHa, anQopuaqua
[I peanr{3arllz.f, ee B KJreTKe

5 (J qac) I enHaq uHxeHeplrq, ee 3aAaqr4, MeroAbr (3anucr n
cxeMe H pucyHxax).
(2 uac.). Hex,reroqsar $opnaa xr43Htj - Br4pycbr (Kparxax

:anucs).

1.5. HtlusuAyanbHoe pa3Bur:ae v
pa3MHOXeHr4e optaHr,r3MoB

5 (2 uac) Bugu 6ecnoloro pa3MHoxeHr4r.
(3 vac) Ilpuroroeurs coo6rqeHufl t4lu rpe3eHrarlr4r4
(no 6pura4au) ua reuy <BrzqHrle Ha pa3Br4rr.re opraHrtMa
BpeAHbrx npoanleuuft nseursefi cpelbt: irJrKoroJrtr, KypeHzf,,
xr4Mur{ecxr,rx go:Aeficrs[fi, pit3JILIrIHoro poAa uslyveHuil,
HapKoTr{KOB).

2.1 . OcnosHbre 3aKoHoMepHocrr4
qsreHufi HacJreAcrBeHHocrr4

4 \z qaca) PeueHue teHerur{ecKux 3aAaq.
(2 uac.) Clonapr repMlrHoB. Cocrasurs rpoccaopA ua l0

cnoB rroAaHHo[ reue.

2.2. OcuoeHbre 3aKoHoMepHocru
ssreHIafi a3MeHqr4 Bocrr4

5 \2 qaca). Bu4sr u:lreuqrrBocrrr (3anolHars ra6ruqy).
(3 vac.) Kparxze coo6ueHfiq r4Jrr{ rpe3eHrarlr{r4_ rrpr.rMepbr

uyrargafi.

2.3. fenerraqecKpre ocHoBrr
I.IHAr4BHAyanbHoto pa3BktTl/lfl

4 \z r{aca). I eHerr.r.{ecKr4e ocHoBbr rroBeAeHr4, (BrrcrynaG C
coo6rqeHuena).
(2 uac) Xuuepusre 14 rpaHcreHHbre opraHr.r3Mbr.

2.4. f eseruKa qeJroBeKa
5 \z qaca). brr43He UoBbr fi rr.rero4 r4 ccneAo BaHn,

(3 qac) llpo$unaxrr.ma sacneAcrBeHHbrx 14 BpoxleHHbrx

BneAeuue: [peAMer r{ 3aAarrlr
o6ueft 6uo;rorlru

I (2 uac) Merotrr r43yrreHufl Nra@
:anucl).

I 25

ParAe;12. Ocuosnue
3arioHoMepHocTH HaC.rreAcTBeH -
HOCTI{ I,I I{3MEHqHBOCTH

u 18



3a6oleBaH14fi.

Pa:Ae.n 3. 3somouuq

3. I .BosHurHoBeHr,re v pa3Bvtrve
3BoJrroqlroHnofi 6uoloruu.
Csr.rAeremcrBa 3BoJrrorlr4r,r

3 (2 uac.) Coo6rqeupre <Euorpa$ux,{apnuHa>.
( 1 vac) Cnorapr repMr4HoB

3.2. MexaHa3Mbr gBoJrlorlurr 4 (2 uac) I4cnonssya AorronHurenbHyto nl4reparypy,
npr4Becrr4 rrpuMepbr npucnoco6re*Vfl pr 6opr6rr sa

cyqecrBoBaHze.
(2 vac.) Onpegerurb coorHorrreHl,L AI,IBepreHIII4I4,

KOHBepreHrIlru, AereHeparluLt.

3.3. Bosnr.rrcHoBeHHe v pa3Brrrve
xlr3Hr,r ua 3elr:re

4 (2 wca). Coo6ueHuq o rr4nore3ax Bo3HHKHoBeHHfl )r<v3ul,i.Ha

3elue.
(2 uac) [areoHrororns.

3.4 BosHr.rxHoBeHHe pr pa3Br{Trre
rreiroBeKa - aHTpoloreHe3

J (3 vaca). (Daxropu 3Borrrcur4u qeJroBexa - 6uororu.{ecxl4e I4

corlr4anbHbre. r{eroseqecx[e pacbr (llpnroronrarr coo6uresue
(no 6praraaau).

3.5.Cerercurls n 6uorexuororuq 4 . (2 uaca). Cererqus Mr.,rKpoopraHn3MoB: 6arrepufi, rpu6on,
nogopocrefi.
(2 ,qmLc) Poru cererqprr{ B MeAlrunHe, uurpo6uororuu,
lrcnoJlL3oBaHuesnuuesofiuxltnauqecrofi
IIpoMLlIIJreHHOgrH.

il

4.1. Oprauu3Mbr H oKpyxarcqa,
cpeAa. Oguoez4oabre cucreM br

J (2 vc.). Xugseuulre Soprnllr pacreHufi n xr4BorHbrx.
(1 vac) @axroprr oKpyxarorueft cpegrr (:anornurr ra6nr.ruy)

4.2. Coo6uecrBa r.r oKocrrcreMbr 4 (2 wc.). l4zyuurr rerr,ry <Heo6xoAlrMbre cocraBJrfl Iolque
3xocl{creMbl ; 3aflac 6uoregurx 3JreMeHToB, [poAyrleHTbr,
KOHCyMeHrbr, peAyueHrbr).
(2 uac) OcHosHrre rnrrbr gKoJrorr4lrecKr4x egauruoAeft crsufi
(cAeraru coo6ulenue, r4cfloJrmyq AonoJrHr4reJrbHyro
nrareparypy)
(1 vac) Cocrasurr rro 3a,qaHr{ro nultleByro qenor{Ky r4

o[peAeJrr,rT6 KoMrroHeHTLr.

4.3. Euocrpepa 1 (1 vac.). Braoreoxr4Mr4qecKr.re KpyroBoporbr B 6uocQepe.
(Cocraaurr cxeurr).

4.4. EuonoruqecKhe ocHoBbr

oxpaHbr npupoAbr
2 (1 uac.). Orserurr Ha Borrpocbr Br{KTopr4Hbr

<AurponoreHHoe eo:geftcrnze Ha oKpyxarcuyro
cpely)
(luac). llpuroronurr coo6qeHrae <Ceus .ryAec cBera r4

ux pa3pyrreHr4e rroA Bo3AeftcrBr4eM aHrponoreHHoro
3arpr3HeHr.rfl oKpyxarcueft cpeAbr).

tr{roro: 73

u l8

cHcTeMax
10



CPEACTBA OEyrIE},lkt t

VrtedHorc u ruqanndruwe noco6ta:
vqe6Ho-NaeroAl4llecKl{ft xouuleKc, cocraBresurrfi aBTopoM 4anuofi [polpaMMhr;pa6o'raa rerpaAb, cocraBJreHHafl aBTopoM flporpaMMhr; ra6ruqu ro TeMaM Bcexpa3AeJroB; 6rox-cxeurr; yre6Ho-ueroALrqecKa, Jrr4Teparypa; MyJr_rrxr4 0noqeft z Qpy*on;MI,I{POCKOI'I; O6OPY4OTAUTAE lJIfl ,rPOBCACruIJI 0[6IT08; MOACJII,I AIIK, CTPOEHV'I'sfiqelurerxu, SBoJIroIII4oHHoro pa3B,rLrfl; MarHr4THoe roco6ue Arfl perrleHl4,rreHerwqecKlTx 3araq; pas4aro'ruuft Marepl{afl; KaproqKr4 Arrfl Lt1puB.*zu*uofi krcaMocro.flTeJmuofi pa6oru.

Mynom wvt ed u firuw e np $ eHma r4u u :

3nerrponurrfi 4ucx <Ezolorzs>, <Bafiral _
pil3Jrr{qHbrM TeMaM.

3Hrlrl KJr OII el.Lrfl>>, [pe3eHTarlr4r4 [O

Bzgeo$z*urr: <Ecrecreenurrft or6op>, <Eopr6a 3a cyqecrBoBaH,e)),<<fa-nauaroccKr4e ocrpoBa), <I]apcrno aHaKoHrhr>>, <<xuuorrr6re, pacreHr,t{ u ,pupo*aBafiraaa>, <oxororruecxrzff arr6MaHux)>, <flpupoAHhre coo6rqecrna>, <xzsorH'reorBeqaror)), <Tafiurr oKeaHoB)) ^rpr4 .,acrv; <Cexperu 
'nprfoourr; 

<EepercKeJreroB)); <Xrarqnraxz>; <JIereHAEr BeJrrrKoro o3epa); <v xpaa vapyrorqefi 6esgurr>;
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