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floqcH I'IredrI [,H a f 3arI u c Ka

paSo.raq nporpaMMa no SnolorHr'r (10-11 KJIaCC' 6aSOeltfi yponenl)

COCTABJICHA B COOTBETCTBT{I4 C:

- cDelePaJIbHbIM 3aKoHoM ot:29.12.2012 J\re 273-@3 ( 06 o6pa:onagwB

Poccrafi ctcofi @e4eParII4H) ;

.llprarca:or.aMngncrepcTBaospaaonaHngPoccraftcr<oft@e4epaquHoT

05.03 ,004*n 10Bg ( n pea. flpzxara or23 .06.2015 no60g) ( 06 yrBepxAeHr4r{

$e.uepaltHor.O KoMIlOHeHra |ocyAapcTBeHHbIX O6pasoea'feJlbHblx CTaHAapToB

HaqaJrbHol'o o6ruelo, ocllolslloro oStrero v cpeAl{ero (nolHoro ) o6urero

o6pa:oea Htrfl>>',

-|IpnxaaouMunncrepcTBaoSpaaonaHuavIHayKI4Poccuficr<ofi
@e4epaulrv or 31'12'2015 Js 1577 (O BHeceHI{I4 usl\aeHeHufi B

$eAepantHtrfr rocyAapcrBeHuHir oSpa3oBareJibHrtft crauAapT ocHoBHoro o6uero

oSpa:onarrnr,yTBepX/IerrnltffIlpI4Ka3oMMngucrepcTBao6pa:onauurV
Poccral'rcrcoil <Delep arilitr or 17' 12'2010 r N 1897>

-flpuMepHofi npofpaMMofr cpe4Hero nolHoro) o6uero o6pa:oaaHl4{ IIo

6nno,ror'ra 6asoesui ypoeeHr,) (cSopHHX HopMarI4BHbIX AOKyMeHroe' Euo,'ofl4f,'

@elepalsHttii. K.MIISHSH'I' rocyAapc'IrBel{Horo craHAapra' llpultepulte

nporpaMMbl tlo 6uoLtolnu' -M' :/{po$a'2007 rol)'

-I lpnxaaou Murtucr.epc.fRa o6pa:oeauur Poccuficxoft @|e4epaut,ttl oT

09.03'2004N1312(npen.IIp.or03,06.201N1994)<06yreepxAeH[l1
se4epaltHofo 5a:ucHoro yue6HOro rIJIaHa I{ npHMepHHx yue6HbIX IIJiaHoB Anfl

o6pa:oeareJrbrfblx yvpex<leHnft Poccraficrofi @e4epaultll' peanl43yrounx

trporpaMMu o6uero o6pa:oeaHl4's))'

PaSo,aas rporpaMMa opl4eHrl4poBaHa Ha yve6Hrar< <Eraoloruji 10-11

KJIacc. Cyxopyr<oea JI.I{., Kyurr,teHr<o B.C', lllnaHoea T,B, FuoJlofl,lfl (6a:oelifr

yponeHr)- M.: Ilpoceeutel{I4e' 2014 r'>>

-PaSoqag IlporpaMMa BKJItoqaeT: [oflcl{I4TeJlbHyro 3ailI4cKy; rpe6onaHnr

KypoBH}oIIOAI.0TOBKI4BbII]ycKI{I4KoB;ocHoBHoecoAep)KaHl4ecyKa3aHI,leMqacoB,

oTBoAHMbIXI{aH3yqeHI,IeKaXAoroSlora,[epeqHeMla6oparopHblxpl
[paKTHLIecKl4x paSol, 3KcKypc14H'

l\:Yueuue 5no'ttot'nu

o6pa:oea:n:zrfl. B claPruefr IrIKore

Ha crylleHI'l cpeAHero (uoluoro) o6urero

Ha 6asoeoM ypoBHe HanpaBneHo Ha Aocrl4xeHl4e

,l

cneAytotutax ueleii:
- ocBoeHlre rnannfi o 6uoloruqecKl4x CI4CTeMax( rlerxa' opfaHI43M',BA['

sKcr(ypcnfr); uc'lop vr14 pa3}t4Tl{fl coBpeMeI-IHbIX [peAcraBte]Huit o xzsoil npnpo/Ie;

BbrAarculnxcfl o'fKpbrTl4sx e 6uolOruqecxofr HayKe; ponl4 6uoiroru'{ecrofi HayKI4 B

Qopvrapo|3al{'lllcoBpeMeHuofiecrecTBeHHonayuuotlKapThHbIMI4pa;MeToAaX
HayqHoro IIO3HarIuq, 

,



o{..

.oBJIa/teHIreyMeHI,|flMl|o6ocnogllBaTbMecToLIponb6noloruqecKl4x

:uaHnfr B IIpaK'rHqecXOfi AeflTeJIbHocTu lrcl4etl' pa3B:/T]/^vl COBpeMeHHbIX

TeXlroJrOrUi; 'ponoAHTI) 
rlaSltOAen r4e 3a 3KOCI4CT.MaMI'I C UeJIblO HX OIII4caHvIfl' u

BbrflBJIeHH.s ecrecrBeHgblx aHTporIoreHHbIX u:veueuuff; HaxoAI4Tb 14

atanv3r4po B arb raH S op la atiuro o x r{BbIX o 6l e xr ax ;

.pa38I,ITIIeIlo3HaBaTeJIbHbIXI4rlTepecoB,I,IHTeJiJIeKTyaJIbHbIX|4

rBopqecKr4x CnocoSnocreff B rlpouecce v3y:lteHlts BbIAarouIHXCt AOCruNesnfr

6r.roloruu, Boure/rulux B oSueqeloBer{ecKy}o KynbDrpy, 
-:l:T,"i:r^,;

npoTI4BopeqI4Bb]X rry.leii pa3BI:1'Vfl coBpeMeHHbIX HayrIHbIX B3rJI'AOB,, VI?I4,

reopufi, xonrlenrlnfr, yBalKel{L{fl pa3nurl'blx I'I4noTe3 ( o cyUIHocTI4 14

ilpolrcxox I\eHVV *H3HH, qeroReKa) e xole pa6o'lrlb pu:"tu"HbIMI4 I{croqHI{KaMt{

raHQopuauun;

-Boc[I|.I.auueyfieNAer{Hoc].I4I]Bo3Mo}KHocTHno3HaHuflNLIeofiIlpupoAbl'
geo6xoAtlMoc.fl,I6epe>xuot.ooTHouIeHI,IflKnpHpo4rroficpeAe,co6creeHHoMy

3.fopoBbro; yBaiKeH vfl K MHeHnlo OIIIIOHeHTA IT}]|- OScyNAenvm 6vtolofi4qecKux

npo6nent; ' -
-nctloJrb3oBaHI{enprao6perellHblxrlraHufiI,IyMeHI{fienoecenHeBHol{

'/rillSHI'l ll.ilt oIIeHKH nocJleAcrsufi csoell AetTeJIbHocTI{ no orHOrrIeHI{to K

orprxarculeucpeJlc;3/lopoBl,IoApyr.hxJI}oAeftu,coScrseHHoMy3AopoBblo;
o6ocuoearrr4s A co6;rroAenufl Mep 

'poslrrraKTr4Kr4 
sa6oreeaHl4fr, [gaB!{JI

[oBe-feHHq B .llpl4poAe'
O6rllafl xapaKTepI{crI'Ix1' yue6uoro flp''eAvleTa'

Kypt6tzo"Iornu''ut'y""tl{cpejlHero(noiubro)'oSruerooSpa:ona]Flrrs'

Ha oa:oeo\{ vporHe FrarrpaBJrerr Ha QopMhpoBaHI4e 
y yqaur4xc' zuauuit' o NuBofr

npltpo.]e. ee oTJII4tIHTejIbrIbIX npn:uardx- ypoB}Ienofi opfaHl13aM|I |4 3BoJltoqu[ ,

Io3To\I\. npolpaMMa BKJIroqaeT . 
cBeAeHI4q o6 o6ur,rx 6uorioruqecKl4x

3aKoHo\repHOCTtX ilpoqBnslouluxcfl Ha pa3HbIX ypoBH{X opfaHll3aul4l'i Nraeofr

nptrpo.lbr. ocHony o'r5opa coAepxaHl4s HA SagoeoM ypoBHe cocraBJlteT

K\ --rbT\ pocoo6pa:Ht'tii IIOAX6A' 1l CO6TBSTCTBI4I{ c KolopblM yr{auluecq AOIXHII

ocBorrrF, 3rraulrfl' vI yMeHHt' orpeAentlrcuue 3Har{HMlt:-lY^0::::::::"":

#.;";;;;;oo,,,".o1'o.,1"n"',unealTeKI}aTHo9IIoBpAeH,'I4eI{eJIoBeKa= , .=-! t',.. l l .,,e'J1:,t,-:.ti^!*'..A^..,,',r,ra,- v.'r,rari'#.#'nrridrcdiatieft$ffi$flmfC+popgTt,{.rp

" ni * *.4 r gr. !p g[9i,,eggli,Wfl bp ar r H ut e 
' 
t 

T 1]
cs-n:ri I .bfu'ii Hh 6$ fettcs-n:,i € ,b&'# 'rb 

e$$$:ffi1Y,Ponite : lililP,l-ffiTfif;NY*lll
s-oae pX?HLiK). .lreXarUcMy I : Ocno'si' Ii;l'qlp-p.h4.qil
r--o]ePX&H!Ifo,Jle}Karugvr),'9..r;v:.-"1.-']'':'''',',''.'----'v-
ecrecrBeHHorrayl{Lroil rcapr.uubr Mr4pa, rleHrroc'frlrrx oplreurauufi, 

leanl43y}OrrleMy

f,\\IaHH3aui4Io srottot-H'lecroro ospa:oeaHur' :::::L. :::::t:3::#:
:;;";;, oro.u 6norornu B" craplrleft u*ole Ha SagosoM ypoBHe cocraBJlser

Bel\ trlHe v^eu- oTJII{tII4'IeJIbFIbIe ocoSesuocTl4 Xt{BOfi npupoabl' ee ypoBHeBa's

opfaHr43a r*fl. v3BoJlrouns. B coorBercrBi4r,r c Hr4Mrr BbrAerreHbr coAepxareJlbHble



-trrHrllr r\]-pca: 6HO;rOrHq KaK Ha]'Ka. MeroAu HayqHor,o tIo3HaHI4q; Klerrca;

OpraHlt:rt: Bn,t; 3xocnc-revr't'
pado.{aq [porpaMMa paspa6ora:Ha Ha ocHoBe Se4epaJlbHoro 6asucHoro

r-re6soro n;laHa Anfl oSpa:onareJlbHblx yupeN4eHufi P@' B coorBercrBl4ll c

KOTOpbTM Ha H3yqeHL{e Kypca 6uolou4ll BbIAeJIeHO 68 qacoB' B TOM 'ilIcJIe e 10

K--racce -34 uaca (l qac B He4elro), n 1l KJIacce -34 uaca (l qac B neAenro)'

o:uaxo BO3N,IOXHO r43yqeHl4e Kypca B Ter{eHI4e OAHOI,O foAa( e 10 zlu 1 1 r<nacce)

npu2 qaca B IleireJlrc.

Ilporpavrta s l0 r:racce BKJitoqaer n ceSq

<K-re'rxa>(14 uacoe), <Oplanu:rra>>(15 uacon)' B
TeMbI: <<BeeAeHlte>( 3 uaca),

1 1 xlacce-<<OPraHIasv>(13

.{acoe). <Bnl>>( 10 uacon), <<?xocllcreMbl)) (9 uacoe)'

EollunscrBo IIpe/ICTaBJIeHHbIX B pa6oueil nporpaMMe la6oparopHblx lI

lpar\Tr4qecKr4x pa6o'r flBJrtrK)"rcfl $paruenraMl4 ypoKoB , He rpe6yrourvMkl n'nf' vIx

rrpoBe.teHhr /IorroJrr{r4'feJrbHtrx yue6HbIX qacoB . JIaSopaTopHbIe pa6oTbt MOfy'I

6urt HcnoJrb3oBaHbr yrrHl.eJleM n rlpouecce H3yqeHI4t HOBO|O Marepplara wrv Ha

iTare ero 3aKpeIIneHX{. IIa6oparopHble pa6orrt npoBoAflTcfl yrII4TeIeM c

trcrloJb3oBaHueM $poHrantuirx, fpyn[oBbrx v vHI\LLBr4[yaJIbHbIX MeroAoB 14

\rof-yT oueHr4BaTbcfl Ha ycMoTpeH ve ysv1Te'nq -slt6opotlHo lu6o y Bcefo KJIaCCa'

llpaxruuecKHe paSoTbt BbII]OJIHstoTcq c ueJII'K) Orpa6oKu [paKTI4qeCKI4X

HaBbtKots yLIarUL{Xcq H MolyT npoBoltl4Tbct KaK B paMKaX TpaAI4I-IHoHHOfi KJIaccHo-

r pouHofi Sopvg. 
'['ax n B BI4Ae 3aU]HTbI IIpoeKToB, IlpaKTI{qecKI4X r<oHSepeu]qJ1lfr' u

npoq.
B rporpaMMe orBeAeIIO BpeMfl AJIq o6oSuenus z]Hasuit' yqauuxct')

r\oTopoe Moxe'f rIpoBoIII4Tbcfl B BI4Ag ceMI4HapoB, $pourallUnx 6eCe4' HfP'

[paNTr{qecKHX paSo'r oSoSrUaroilIero XapaK'repa' a 'laK Xe CHcTeMaTu3a\I4vr u

r\oHTpoJt zttatrt1t,fAe oAI{oBpeMeHFIo Sy4er ocyUIecTBIIflTbcfl o6o6ufeHue z;g^a:g^uit'

rr tr\ npoBepKa B Br{/le KpaTKoBpeMeHFIbIX KO}ITpOJIbUT'IX paSor(nanpuvteP', s BnAe

recroe ).

B pa6oueii [porpaMMe [pI4BeAeH nepeqeHb AeMoHcrpaunft, KoTopble

\ror\-T npoBoAt4Tbcf, c lIcIIoJIb3OBaHI4eM pa3HbIX cpeACTB OSyueHrAx C yr{eTOM

cneulrsUxn o6pasonaTeJILHOfO yI{pe)KAeHHt' efo MaTepllanrgofi 6azst' B TOM

qrrcJe ta6lutl, r{arypanb}Iblx oSlextunon' uoAelefi' n'rylrNeft' Kouexqnfr'

en-reoQH,r bMoll H /.(P.

f lporpauN4a ripeAycMa'tplz Baer pe3epB cBo6oAHor-o yue6uofo BpeM euu(2

qaca B 10 rlacce v 2 qaca B ll rlacce) AJu 6olee IxzpoKoro I4CIIOJIb3OBaHI{q'

Hapc.]}.cypoKoM,pa:rroo6pa3HblxOop*opfaHn3auHlIyue6Horo
lpouecca(erccxypculi, laSoparopllbIX t4 npaKTl4rlecKI'IX pa6or, cenanuapon) vr

BHe-tpeH Hfl CO BpeMe HH bl x IreAaf oI'I4q eC KI4X',rexHolornil.



pa6o.rar{ rrporpaMMa BK,rrfolraer perl4oHaJllnrtfi KoMnoHeHr (nryueHtle

BL-ra.fa Hayr{HO-[CCreAOBaTeJrbcKHX yr{pe}KAeH;ait.' a rapKe yueuux-6uoJlofoB'

rr\rc KoTOpbIX CBq3aHo c Kpr,tlrOv, B pa3BIITZe 6ZOlOrraqeCKOfr HAyKU;

3HaKoMcrllo c 'tHnHrrI.IbrMu SKocI,IcreMaMh 14 alpo3KocI4creMaMu Kprtua,

npo6.rteMaMl4 oXpaIIbI IIpLIpoAbl, coXparIeHLIt Suopa:uooSpazw' Ia AP' Ha npllMepe

Kplrucxoro pef1.1oHa), r{To no3BOLf,eT (loputzporarr r{yBcTBO IIaTp[OTI43Ma,

6epexuor-o orHorrr eHr4g v nrclBvr K poAHoMy Kparo I{ ropAocrl4 3a orer{ecrBeHHyro

Ha)'Ky.

Tpe6onaHr,rfl K ypoBrrro IIOAr(}TOBKI,I BbIIIyCKHIIKOB.

'I'pe6oeanur Fra 6asosoNa ypoBHe OTnpaBJIeHbI Ha peant'.I3auHro

:IeflTCJI[,HOcTHofO, |IpaI(TI4KOop14eHTI'IpOBaHHoro U JIT{IIHOCTHO

op'eHThpoBagHOro uolIXoAoB; OCBOeHI{e y.uauJulr.klefl' aHTeJlJIeKTya-[bHoft v

npaKTatrecKofi Ies'l'eJ]bI{ocTI4; oBrTaAerlne 3I{aHvIflMIt 14 yMeHI4gMI{'

Bocrpe6oBaHHbrMy 3 rroBceAHetsFrofi >Kw3:r-r4, rIo3BoJIllouII4MI4 opl4eHTl4poBarbcq B

o6pv6alorrleM MHpe, 3Haq]4MbIMI4 ttllfl coXpaFIeHI4t OKpy]KarcUefr CpeAbI vt

co6crBeHHoro 3AoPoBbt. i

B p%))flbmome usyqeHun 1uonozuu Ho fusoaou ypoqHe yqeHuK

do.tuceu 3 H amb/ no H uJrl&mb'.

-ocHo6Hue nonoJrceHutt 5laororlr.{ecKl4x Teopl4fi(Kreror{Haq,

rBo-lrcUr4oHHa.f, reopl4t r{.[apezua); yrIeHI4e B.I4.Bepna'UcKoro vr 6raoc$epe;

cvrrIHocrF, 3aKoHOB f .Men,ueJlt, 3aKOrIOMepHOcrefi I43MeHr{I4BOCTI4 ;

-CmpoeHge 6uOnOzuuecKlrx odtexmoe: KJIeTKI'I' reHoB H XpOMOOOM; BI'IAa

H lKoc HcreM(cl'pyKrypa) ;

-cJ)u4Hocmu 6uor'lozuqecKux

on-toloTBopCFIl{e, /IeiiCl'Bpre I4CI(ycc'rBerIHorO v1 ec'fecTBeHHoro OTOOpa'

doprrrrpoBaHl4e llpl4crloco6lesuocrra. O6paroBaHHe BI4AOB, KpyroBopoT BetUecTB

rr npeBpaueH,11A lIIepI'I{I4 B 3KOCplCTeMaX IA SUOC$epe;

-st{1ad 7udatuuquxcfl yqeHbtx n pa3BI4TI{e 6nolornr{ecKofr HayKI4;

-5 uonoz uqecKy ru mepMuH oJtozun M cLlwooiluK)) ;

Y:temu:
-o 6rs c n g.r b.. poJrb 6uo noruu n $ opnarap oBaHLIkI H ayqHoro MHpoBO33peHus';

BL-ra-r 6nolot-uqecKl4x reoPrafr e SopMI4PoBaHI'Ie coBPeMeHHoH

ecTecrBeHuouayuuou KapTr{rrbr MHpa; eAI4I{CTBO >t<HBOfi VI HeNUeof npl4poAbl,

po1cTBo xr4Bbrx opfar.ru3MoB; o'fpr4uaTeJlbHoe BIMflHVTe aJIKO|OJI.I, HI4KOTI4Ha,

HapKoTHr{ecKax BeruecTB Ha pa3BnTHe 3apolbl[Ia LIeJIOBeKa; BITVrflHVre MyTafeHoB

Ha opraHH3M r{eJroBeKa, sKoJroll4rrecKl4x Qarcropoe Ha opraHu3Mbl; B3aI4MocBt3I4

opraHtr3NroB t{ oKpyxaroqefr cpe/lbr; [pI4tII4HbI 3BoJuoUI4pl, I43MeHfleMocrI4 BHAOB'

Hapl ureunu pa3BH.rLI' opt.al{143MoB, I.IacJle/IcTBeI]HI,IX :a6orrenaunfr, MyTaIII4fi,

npoqecco6: pa3MHOXeHI,]e,



'.:-c;1q;IBOCTlI ll

: :'- --t'5 .

c\teHbl 3l..ocllcTe\t: HeoSxoIH\'{OCTH COXpaHeHI4t MHOrOOopa3Ht

-pelllal b l'lc\lctlrapHble

'.- -J l. i --- : -. I 3i1 I i bl c- C \ C \ 1 I)l C Kpe Llln BaI I Ll q

6uolroruqecKne 3al:aq^v; cocraBJltrF'

H CXCMbI IiepeHoca BeI{ecrB 14 3HepfI4I4 B

,'-'.--:.1J1'e\13\ ( tIc-lIlt IIt{TaIIHt):

-o tr H C br Ba-rr, oco6ei,i lll4,rl.o B I IO MOpooJIO I'HLIeC KOMy Kpl{Teplrrc ;

- B br rr B.'t fl 'r' b ilpl.l c llocoSJt eH ut{ opfarlu3 MO B K CpeAe o6HTaH[Ifl ' I4CTO.{HI{KI4

' -:,:l::r-rts ll trh.p\,+\alolllcl-'l cpeil'e ( rocttctttto)' arlTpolrof'el{L{ble H3MeHeLII4fl B

::-,- - ,:--t'-'\13\ cBoe ii \1ec'frloc'fH;

-cpaBrrHBaTI': 6l4o.llol'l'{LlecKt'le o5r'errlt (xutr'tnueeKAk COCTaB'teJI XI4BOI4

.: -::.::i:3t-rI-t IIpllpo;tbl. 3apo/IbIIrII4 qeJlol]eKa V JlpyfHX MJIeKonHTaIo[u}4X,

-:,::.-*-1-bie lh.ocllcTeNIbI '|I 
afpo3KOCI{CTeMbI CBOeI4 MeCTHOCTT{)', llpoueccbl

-:_=:-33HHLrI-lIlplcKvccrBelrHbll4o't6op,IIoJIoBoeu6ecnoloepa3MHo)KeHI'Ie)i4

---.-.: - 3>iBO-lbl rla OCFIOR€ CpaRHeH[fl;

-a}Ia.llIfI|poBa.rr,HolIeHI,|BaT},pa3JrHqI]blefHfIoTe3bIcyIIIHocT'L)Kl13}jI1|,

:'.-..-:\'tr,rr-1.-Hllll /t\l,13II14 I,1 xeJIoI]eKa, I.Jlo6aJIF,IIF,Ie 3KoJIoI.I4I{ecKL{e [poSJIeMbl l,l

.-..'.:\....i-]1Iq'-}IlIl{.lloCjI9,,llC1.I]I4ftco6c.rgertnofrAefTcJIbI-loc.tI4BoKpyxarcu{eft

-::-,-:.
-II]\qaTbI,13}'{eI{c}IHfll]3Kocl,lc.feMaxFIa6'IoIofI4I]ecKI4XMoAenf,X;

-HA\O-lllt b 14HtbopMalu4lo o SHOltot'u'lecKHX O6r'ex'rax B pa3r'II4r'rI{blx

... . _:....,.:\'l .' .l.5iIblx ,|e Kc,|aX, cIIpaRoLIII14KaX, r{ayrrHo-nonyJlflpHblx I43AaHI4'X,

:.-::--t:,1:-.>t\Sa3axrlaljrrbrx.pecypcaxtr4nrepuer)rar<prarraqecKl4eeoueHl4Barb;
I|c[oJbsoBa.I-b IIpuo6pe.reH}IF,Ie 3HaHI|fl I,I yMeHuf B [paKTl,IqecKofr

-tfc T e.r b H ocTlt Il n o BceAIIeBHO fr )KlI3 IrIl'4JIfl :

-JJ,r:r.^hf-telll4tMcpllpod)HJIaKTHKI4o'tpaBJleHl{fr'BI4pycHbIXldApyrI4X

-:]' . .'...:;:.:i ,: :]}.\aBl,l.]t I]o}]el'lehlh A |) IIpI4po.IIHofi cpene;

-.,r:33ril1.fr rrcpBoit IloMolIlI4 IIpu Ilpocl'yAHbIX 14 Apyfl{x 3a5oneBa]HnflX',

. -l - :-- :r:':':'iillltCIlF'lN"l14 llpOJIyt('faMI'1;

_ orICHKrd f.r.rqccKux acreK.roB rrcKo'ropbrx I,IccreAoBa*trir B oSnacru

. . -.r--i..-tt-rr-rlll (K-loFII4poBalll4e, I4CKVCC1BSlllloe olIiIO/IO'reoperII4e)'

0c n oe ttoe coAePlKaHI'le

10-1 I Krlacc

( 68 'r., lt3 HI'Ix 4 u' perepBHoe BpeMr)

l0 x;racc ( 34'racoB' lr3 H:ltxZ q' pe3epBnoe BpeMfl)

BseAetlue (3 u)

()6l,cx.l H3yqeIIH' 6lloitot.uu- }KuBa'], ItpltpoAa. o'fnuqureJIbHble

: ': i:lNtl )iHlloi4 Ilpt4poilbl: ypoBllcBat opl'allH:lalil'1fl vr 3BoJI0Ius'
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BnororuqecKLle cficreMbl L4 Lr,x csoi,rc'rea. C)cHoeuble ypoBHH opraHl43auul4

xueoii rrpapo/dbr. CoepeueHHar ecrecrBeHHoHayr{Hat KaprI4Ha Mvrpa, Polr
6uoJroru.{ecKHx'reopufi, ugeit, rnnore3 n dloplarzpoBaHult xueofi npi{poAbl.

I]ua1 o'rer{ecrBe}rr{brx ( u loM qHcJIe xprrnacxzx) yrreHblx B

pa3BHTr4e 6ao:loruqecK14x r{ayK. f layuno- i.tccJleAouareJlbcKoe yqpexAeHp{e

Kptrnra H r.lx 3IIaLIeFII4e B pe[IeHZI4 aK'ryanburtx upo6lev 6tlolorr4kI.

l.Kre-rra ( 14.t.)

Pa:nn'rue znanufr o KrterKe ( P.I yrc, P.Buxpoe, K.Eep, M.Illneildeu u

T.UIeauu). K,rre'rolrnarrcopHr. Potrr, rc,'Iero.ruofr TeopI4I,I B craHoBJIeHnI,I

ec'rec'r'BerrHoHayqrrori xapraHbr Mupa. Xulauqecrnu cocral] KJIerKpI. Polr BoAbI pI

MHHepaJrbHbrx BeuecTB B KJreTKe V Oprarrl43Me qeloBeKa. Ponr, yfneBoAoB LI

JHilI4AoB B KJre'rKe H opraHHBMe qeroBeKa. Ponr 6elxor B KJrerKe 14 opraHl43Me

r{eJroBeKa. HyiuenuoBbre Kr{cJ'rorbr (/IFIK.PFIK) AHK- HocI4TeJIb HacJleAcreenuofr

raH$opuaqnra. CrpoeHne rz SyHrqrau A'f@. I'eri.feHewraecxuil xoA. Polr reHoB B

6uocuure:e 6e-urca. Crpoeuze w Syurcurau xpoMocoM. 3ua'{eHne rlocro.sHcrBa

qr4cJTa n $opnar,l xpoMocoM B KJrerKax. Crpoeune KJIeTKH. O6ruuft nJIaH crpoeHn-fl

!

1

i

3)'Kapuoluqecrcofr KJIe'I'KH Lr HX dtyuxUrra. Mev6paua. OAsouev6paHHue

opraHoH/Ibr. /.[ryvenr6parr]rbre v uenaer,t6paHI{bIe opraHoI,IAbI. Bxruo'IeHHq.

Oco6enrtocrn crpoeHtlq KJIe'roK pacrennta v xHBo'tFIbIX

npoSurrar<TI4KH pacIrpocrpaHeFI14s BHpycIrbIX za6oresatLrir

Cfil,I/la.

. Bupycrr. Mepr,r

flpoSranaKrI4Ka

fle:ronc'mpaqttLr:
Clpoeune MoleKyJIbt 6ertxa., c'rpoeHI4e MoneKynbr /.dHK, crpoeHne

\roJreKyJrbr PFIK, crpoeHue KJrerKH, crpoeHule KJIeroK rlpoKap[or 14 3yKapl{or,

crpoeHr4e Bnpyca, xpoMocoMr,i. Xapar<Tepnc'tuKa feHa, yABoeHI4e MoneKynbl AHK.
Ia6opamopHan pa6oma

l. Ila6rrrolenrze KJreroK pacrerrufr Lr )KI{BorHbIX Ha roroBbix

MriKpolrpenapa'fax 14 14x cpaBIIelIHe.

IIparunuvecKefl paSomcr

1 .flprroronJrer{He vr onucatr4e Mr,rKpo[pe[aparoB H KJIerox pacreHzfr.

OSoSuleuue 3uauuii

Xrzrulrqecrcufi coc'laB 14 clpoenr,.re KJIeI'o x. Kottmpo:IbHan pa1oma J',lb I

2. C)pI'aHn:m (15 uacon)

Oplarrn:v- e/{uHoe IIeJIoe. Muoroo6pa3ve opraHI43MoB

(o4uoxleroqHbre, KoJTor{r4aJrbHbre, MHoroKJreroqHble opraHra:nmr). Trauu.

Oprarrtr. Cnc'revl,r oprarroB. O6naeu BeruecrB 14 3Heprurl- ceoficrBo xHBbIX

opi'aHr{3MoB. Oco6eusocrr4 o6veua BerrlecrB y pactewuit, xHBorHbIX.

Baxr:epnfi. Srrepreln.{ecxr4ii o6ues v ero 3Tanbl. ll'Iacla.{ecxufr o6ven.
cDolocurrreg v elo 3r-raqeFrr4e. K.A.TnMHpr3eB o xocunqecxoft ponl4



$o'locurt're:a. FtzoCnu're: 6elra ' ero 3Tanbl 14 3HaqeHue' Peruerine

sJreMeH'fapgbrx 3aAaq rlo MoneKyJrflpHOfi 6iaolornu ( pennraxal\ufl, AHK,

TpaHcKpHIII-[]ifl, rpauclrqur). Pa:uiloxeHwe- ceoncreo opraHl43MoB'

/{e:reHrae KJTeTKH- OCHOBa pocTa, pa3BLlTVrfl, LI pa3MHOXeIjWs' OpfaHI{3MOB.

xu:rresHuii rtrzrcrr KJie.rKh. Mefros I4 efo $opvu. IloJloeoe pa3MHOXeHI{e'

Co^aa'luqecKue v noJrorlbre KJrerKr4. farterorerreg. OnloAorBopeHZe, ero

3Frar{eHHe. Cnoco6u orrJro/(ornopeHnr y xHBorHbIX. I4cr<ycc'rneHHoe

onro/Io.rBoper{He y }r(HBo'rrrbrx. OcoSeHuocla AsofiHoro ollJloAorBopeHl4t

uBe.rKoBF,rx pacl.etmfi. VcxyccrBer{Hoe oIIbIJIeHae y pac'reHIafi. OHroreHes.

?laSpr,ronaJrr,Frr,ru nepr{oA. oCOSeUnOCrU AU6praouaJlbHofo pa3BlflTldfl'

r,reJroBeKa. perrpo/lyKrr{ltr-roe 3/lopoBbe. l lpaunHtl Hapyuewuit' pa3Bvrrvrr,

oDfaHI43Ma. B.ltraguHe aJrKo|oJrfi, IIHKoTHHa, HapKo'fHqecKHX BeluecrB Ha

pa3B14.16e 3apoAbrrrra r{eJroReKa. Ilocr:vr6pHouallHlrfi [epl4oA. Tunu

pa3Bl4Tvlfl(1tprvoft , Henpavofi c IIoJIHrIM n He[oJIHbIM llpeBpauleHnena)'

}Krlenerrsi'te uHKJibI y pa3HbIX rpyrrt opraHu3MoB' flpocrofr 14

cloxHntfi xI43IIeHHrtfr uutc'tt'

O6oSuleuue gnautrii:

O6lten Betqec'rB H 3Heprnl4- CnOuCrnO XuIlbIX OpraHH3MoB

Pa:vnoxeHl4e- cBofi creo )KI4BsIX opraHI4 3MoB

HmozoeatL KottmpoitbHQn Pa6oma

PesePeuoe sPeMn - 2 urca.

I I KJIacc ( 34 vacoB, I'I3 *tux 2 q. pe3epBuoe npen'rn)

2.OprauurM ( npoAoJrlKeHne) (13 u')

Hac-uelcrBer{Hocrb H r43MeFrqr4Bocrb - csoficrea opraHl43tr{oe. feHer[Ka - HayKa o

3aKOI{OMepHOCTTX r,l3MeHqHBOCTr{. f.MeuAeJrs ocHoBorIoJIoxHI4K feHeTI4KI4'

feHerH.{ecxar{ TepMuHonorHrr u cHMBoJrr4Ka. llepeuft 14 nropofi 3aKoHbI

f.Mes.Ue: u V Vx III4'roJlorHLIecKI4e ocHoBbI' /lurw6pwllHoe cKpeUprBaHHe' I'peuafi

3aKoH I'.Meg,rte Jrg ui efo III4ToJIoI'I4r'IecKI4e ocltoBrt. CuenleHHoe HacrIeAoBa]g.l{e'

3axou l'.Mopraria. XpoNaocoMHar reopnt HaCJIeACTBeHHOCTH. feHeruqecKl4e

KapTbr. coepever{Hbte ilpe/lcTaBJreHHf o feHe u feHoMe. ortpeAeleuue [oJIa.

HaclelosalrHe, cuenJterlrroe c IIOJIOM. BsafiNao/Ieficreue feHoB.

Mo4n$arcalIHoIIHaq I43MerIquBocrl:. IIoprraa peaKUHI4' HacleAcrBeHHafl

I43MeI{qI4Boc'rb H ee nnflr,r. My'raUran. Myraleslt. HaC,reAoBaHI4e IIpH3HaKoIl y

qeJroBeKa. f]acrre.rrcrBeirrrbre 6oJregHfi qeJ'IolreKa, vx fiptrt{I4Hbl u rrpoSnJIaKTHKa'

BIHqHIae MyTaI'eIJoll Ha 3Aopollbe qeloBeKa. Meplr npoSHJIaKTI4KI{

FTaCJI9ACTBeHI{61X saSo;tesarrnli r{eJIoBeKa V 3aIUH'IsI orCpyNarOUefr cpeAbl OT

3afpfl3HeHl4t MyTareHaMI4. feuernxa TeopeTHr{ecKat ocHoBa ceJIeKUHI4'

Ce,Texu4.s. Ocuosuue Mero/lbr ceJreKr.{Hn- ru6pul\v3a:|.vrfl, ncKyccrBensufi or6op'
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\-.{eHue Fl.I4.I}anraJroBa o r-Ierrrpax MHoroolpazux 14 rlpol4cxoxAeHnq pacreHt{it.

BtrAamunecq oreqecrBeFrHbre, B ToM qI,IcJle KpbIMcKI4e ceJIeKUHoHepbI.

EnorexsoJrofnn, ee Aoc'rn)Ker{uq H rlepcfleKTaBbl pa3Burrlfl.. 3rz.IecKne ac[eKTbI

KJOHnpOB AHVfl, qeJIOBeKa.

,fe.uoucmpaquu:
Muoroo6pa3ue opraHr43Mon, o6veH BeulecrB 14 [peBparueHlrq 3HeprI,In B KJIerKe

Sorocnure3, /teJreHr4e KJrerKH (nauro:, nrefior), cnoco6u 6ecnoloro pa3MHoxeHnq,

nosoBbre Kitet'Kr4, orrJro/IounopeHl4e y paclel{wrt u xt{BorHbIX, HHAI'IBnAyaJIbHoe

pa3Bv{I'I4e opraHH3Ma, laoHoru6pl4AHoe cKpeluuBaHlIe, gttn1puguoe

cKpe[lHBaHr4e, ilepeKpecT xpoMocoM, HeIIOJIHOe AOMt'IHllpOBaHt'Ie, CUenJIeHHOe

HacJ,IeAoBalvle, HacJIeI(oBalvlE, CUC]IJICHHOC C IIOJIOM, HACJICACTBCHHTTC 6OICSHIA

qeJIoBeKa, BJtLlfr.Irne a4KO|OJrH:lMa, napKoMaI{nH, KypeHl4fl Ha HaCJIeIICTBeHHOCTb,

MyTaUI4I4, nltUltsr.rr<aql4oHHat H3MeHqI4BocTb, IIeHlpbI uuoroo6pasur vr

[polrcxo)KAeHhx Kynb]'ypHbrx pacrewufr' wcxyccrBeHHrifi or6op, rn5pugu3arJtlfl,

r,rc cJIeroB aHVA u o6racru 6norexHoJlorl4l4.

IlparcmuuecKue pa6omu. ,

1. CocraereHue npocteitutwx cxeM cKpeuluBaHaq. PerueHl4e sJIeMeHTapHr,IX

feHerHqecKHX 3aAaq.

2. IJr,IqnreHI4e I4croqHI4KoB MyrareHoB B oKpyNarorUeff cpeAe ( na npwMepe

Kpuvcrcor.o pefnoHa) n orler{Ka Ro3Mo}KrIbIX llocJlelclswfi I4x BJTI4{Hr4fr. Ha

op|aHH3M.

3. Asalu: H ouer{Ka 3crerr,rL{ecKr4x acneKToB KnoHl{poBaEr4fl. qeJIoBeKa.

OSo6tt4euue 'suautil

OcgogHrte 3aKoI{oMepHoct't4 HacJIeAcrBeHHocrI4 14 H3MeHr{I4Bocrl4. KoumponbHatt

pa1oma.l\,lb I

3. Bua (10 u.)

Vlcropvtx 3BoJItoIIHoHHbIX u1efi..3saqeuue pa6or K. JIHnuefl,yqonnfl }I(' - E.

Jlauaprca o6 rso;rrouua. 'l'eopr4r{ 3BoJIrotluuH.l\apBI4Ha. Polr 3Bonrou!{osnoft

reopur4 e $oprvrupoBar{ur4 coBpeMeHHoil ecrecrBeHHoHayuHofr Kap'fI4HbI MI4pa.

BzA, efo Kpl{'repuu. CvtttTeTI.IqecKafl TeopLls 3BoJl}oUI4N. llonynAI\ttfl -
crpyKTypHafl elvrri4ua Bult4 3JreMeFI'f ap]Hafl. eAut{t{ua [o[yn-gul4rz. Pe:y;rrrarF,I

sBoJrrouura. OoxpaueHr4e H,rnorooSpa3nl BI4lIoB KaK ocHoBa ycrofiunnoro pa3BI4THt

6nocseplr. [Iprauur lbt BbIMHp arlut BHlloB. BHo"rtofu'I ecrcurt ilporpecc 14

6uo:rori,r.{ec rn fr pefpecc. I1y'ru H HarIpaBJIeHHt MaKpo3BoJrIoUIlH.

IlporacxoxAer{rde xu3r{r4 sa 3elale. OrruqurerlbHr,Ie npH3HaKI4 xI{Boro.

VcloNueHi{e xuBbrx opraHH3MoB B npouecce 3BonroqHH. OcuoBIIbIe 3Tanbl

pa3tsvrrvifl, oprar{Hqec Koro Mr4pa. Apxefi . Ilporepo:ofr . OcnoBHbIe co6r,trux



-: _-'o3o_B I4 Mc:lo:tot. Kaiitto:ou. l"nro're3bt ftpot4cxolKAellfit r{eroBeKa.

-l:,:a:a're;tbc1'3a po/Ic'rga qeJIoBeKa c MJIeKotrt4TarolrIHMlI )Kl4BorHbIMl{' 3eoftouuq

-:--r_rBe K3. I IpOUCXO)I{AeFIhe LICJIOISeTieCKHX pa:, rIX eAHHCTBO.

--: " : .)HCt1Ipcttlu'Lt:

. :;:Tepr4r{ Br4na, florryJrtrlliq - cTpyKTypIIAfl, eAHHI4IIa Bll4.AA, eAr4HI4I\a 3BOJI[OIII4[{'

: : . 1 xy1l14e cl4-rtbr 3BoJIro tlHH, Bo3HItKIloReHI{e H Mtlofoo Gpazwe flpZcnoco 6rcuurt y

.:=;lrg3MoR, o6pa3onal{r4e r{ollr,rx BHlloB Ir rlpl4polte, 3BorllotlllflpaervrenbHoro

r:r. lB6JIIollyfl )Kglto'fltoro Ml.lpa, Pe/trcne H I4cqe3aioll(He Bultrr' $opnart

- - ..:aHltocTl4 tlcKollSeMblX pac'feHh14 t'l lt(HIlo'fHbIX, /tBHXYUtne CI4JIbI

: j .:\oilot-cltc3a, IlpoHcxox(/leHHc qeJIoBcKa, IIpol4cxoxlleHl4e qeJIoBeqecKl4x pac:

. -. 
: tpatnopttde paSdntut ;

.. Orrncalruc oco6eil BI4)\a IIo Mopq)oJlol'l4qecKoMy Kpl4'repnlo'

l. Ilrtsnltettue I43MeHqHRoc'rH y oco6eli o/tlloro B:r,n.a.

-1. Blrsueriue rrpr4cnoco6Jrelrnr.i y oplaHI43MoB K cpeAe o6wtauws'

i. BstqnLreuae [pH3HaKoI3 cXoAcTBa 3apoAbllxefr'{eJIoBeKa 14 ApyrHX

]{reKo[HTaroIIlHX KaK AOKa3areJIbcTBO IIX pOACTBa.

- 

- :' -;xntrtqecrcue paSom u :

J..,\nartu: H otleIIKa pa3JII4tIllblx

-<.^-\naln: n otlcttKa pa3Jll4rItIbIX

, r()llletlLl€ iltclltUll;

TeopHii IrpoHcxox IJ,eHufl xI43HrI.

I't4t I O'f e3 Inlol4cxox [eHvrfl r{eJIoBe Ka.

-r ;.'r-r rc UAt : IBHx(ytI tLIe C t{JI bl, } laIIpaBJIeHI4q H pe3ynr,T a'bI. Ko Hm p on b H an

,'-.,'t(ttllLt .,Mp 2 (nlecm).

{.lxocttc'r€Mrt (9 q.)

l-<o-roru.{ecKne dtaxropr,r, I4x 3FraqeHl{e B )I(I{3HI4 opfal{I43MoB. 3xororu'{ecKaq

a,,,.rra. Euo.liorn.{ecKne pI4TMbI. MeNgIzlloglte orHoIrIeI{Ht: napa3?ITI43M,

..,1ullir4lrec'lno, KonKypcnunfi, cnM6t4o:1. Iln/tonax H rlpocrpaFlcrlleHHag crpyKTypa

rioc14creM.'l'r.rlHqgl,rc lKocHcleMbr KprtH,ra. [IrauleBble cBtt3v, KpyroBopo'r

;iluecrB H rrpcriparrlerrr4e 3rreprl4r4 B ?KocncreMax. llpravraHr,t yclofivntsocrl4 H

:t.lelrbl :)Koct4ct'cv. hcxycclllelrllbte coo6trlecrBa - afpo3l(ocl4creMbl. 'Iuttu'{Hl'te

:. pofKocr4cleMr,r Kpuva. Baocdrepa - r'roSaJtbuaq 3KocncreMa. Y'{ei{ue B.14'

3c'pHarcKolo o 6raoc$epe. Polrr, )Kr4Bbrx opfallu3MoR B 6uoc$epe. Euouacca.

5;ro:Torx..rccruru KpyloBopor' (ua npr4Mepe Kpyt'oBopora yrnepoAa). Seortoulaq

5;roc$epr,r. I'lto6a;rr,rrr-,re sKoJrolulrecKI4e IIpo6JIeMbt H Iiyrll vx pe[reHl4f,.

lloc,rerc'rBar{ Ier{'reJrr)Hoc-r'i4 qeroBeKa B orcpyNarorqeff cpe.{e. llpo6neva
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ycrofir{nBopo pa3B v\-v:fl, 6uoc$epsr. llpanala roBeAeHI'If B rpupoAHoll cpeAe'

o6o6uresr4e - (3KOCHCTeMr,I. Fnocsepa - fno6 anrbHafl 3KOCHCTeMa))'

,{enoucmpauuu"
3xororH..recKr4e sarc.ropr,r w vx BJir4rrrrr4e Ha opI'aHI,I3MbI, 6ilororuqecKlde pnrMbl,

MexBr.IlIOBbIe O1HOUI9HI1fl: [apa3LITI43M' XHIqHI4q9CTBO' KOHKypeHuI4f,', CHM6UOS',

f,pycHocTb pacTHTeJrbHofo coo6ulecTBa, IlnuleBble qe[I4 Vr Q?TLI) 3KOJIOfI4T{ecKat

nvpaMLr$a, KpyfoBopoT BeIIIeCTB v npeBpaueHue 3HepfIIH B 3KOCI{QTeMe',

3KOCr4CTeMa, arpo3KOCI4CTeMa, 6iaoc$ epa vl r{eJIoBeK 
' 3aIIOBeAHI'IKI4 H 3aKa3HI4KI4

Poccun, Kpr,lnaa.

fI p arcmuvecKue Pa6o mut :

6.CocrauleHue cxeM ilepeAaql4

SKOIOf I4r'IeC Kttx 3ailal{'

BeuecrB t{ 3Hepfl4n (Ueuefi nvrcanun)' Peuresne

T.CpauuwTeJlbl{afl XapaKTepVeTI4Ka [pHpoAHbIX 3KocI4cTeM V arpo3KoOI4QTeM

cBoeli MecrHocrn.

B. B tt.s s,[er{t4e aH'tpOI IofeI{}IbIX I'I3MeHeHI'Ifi B 3 KOC ncTeMaX CBOeft UeCtrOCrU'

g.VlccyeloBarlp{e LI3MeHeHufi B sKocHcTeMaX Ha 6noflorH'{ecKux MoAen{X

(arcapuyvl.
lO.Asanra3 14 oueHKa rIocJIeAcrBHfi

cpeAe, fno6anbHblx 3KOJIO|T{IIecKI4X

3rccrcypcuu:

1 .MHoroo6pazwe cop'roB pacreHvtl vr

(celexultoHl{at craf{Irl4t, IIJIeMeI{I{4fl

6o'raH[.{ecrcnfi caA).

2.Mnoroo lpazue BH/loB. Ce:ouuue

3 .EcrecreeHHble H plcKycc'rBeH HbIe

lrlm o:oea n K( ) H m po.'t bttu n pa 6o m u'

Pe:epenoe BPeMI - 2'taca.

co6crBeHuofi AesreJlbHocrl4 B oKpyx(arouell

npo6nena w nyreft,I4x PeIxeHI4t.

rlopoA XI4BOTHbIX, MeTOAbI I4X BbIBeAeHI4t

drepnra, ceJlbcKoxogqi'icrseHHat BbIcraBKa'

r43MeHeHt{t B ilpl4poge (orcpecrHocrl4 rur<ollt)'

3KOCr4CTenrsr (orpecrHocrl4 urxolli)'

TEMATI{TIEC KOE, IIJIAHI4POBAHI4E

I 0 rclacc

(34 uaca,vr3 Hr4x2 u. pe:epBHoe npevx)'

s FlanueuoBatl14e
TCMbI

BneAeune

KollH'{ecrno

[n"6'ti*tjl
I 

Ha.a Paoora 
I

_i____-r

tcoqac

3

llpax'rHue
cKat
p?qgra ---

"l
-1

trII

I
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il

2 Klerxa 14 I I 1

a
J OprartIasNa l5 1

4 Pesepn 2

kITOTO 4_ I 2

J\'e

rln
HailveuoBaIJHe
TCMbI

fAHI{3M

Srocucrevst_ '',
ls:sls --
I4TOT-O

Cporcn
BbINOJIHCHH'

flrrau. | @axr.

TEMA]]4 t{lr C K OE IIIIAF{I'IPOB AHI4E

I I rclacc

(34 uaca, v3 wtlx 2 v. pe:epBrloe npenar).

BseleHLIe

Olr H.{ IareJI bHbIe ItpH3HaKI4

Nnnofi ilpt4po/lbl : ypoBHeBau

g!_r_ry_I]39g4x i.r 3 Bonloql{&
Fuo;rolnqecKl4e cl4creMbl

u ux c'',ofr.crBa. Ocuoesue
ypoBrrr4 opraHl43aunu Nueofr
rpzpo/Ibl. ConpeueHHat
ecTecrBellHoHayrr H afl Kaprvrla
MI4

Poru 6tzororu.IecKI{x

IgopqL 
" 
!-9v, !g!e1q3_ P

.2,
34

KAi rrFI/tAPI{O-l'FIMA'f I4LIEC KOE nTIAHI4POB AHI4E

l0 x-rracc

HaanpHIae pa3AenoB, TeMbI

ypoKoB

llpnueuaHlae

I

l

I
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I

I

Koruqecrso
,rla6oparop
uanpa5ora
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Sopnaapon
npprpoAbl.

oTeqecTBel

KpbrMcKr4x

pa3BvrTue

rrayK.

HCCneAOBa

yqpe)I(AelIl
3IIAqC[IHC

aK'r'yanbHb

9-tt9{r9ry,-r

Pa:nn'rae s
P.l-yrc, P.Bt
M.Illneude
KJrero.Iuaq
rcreroquoff
CTAFIOBJ]CH1

CCTCCTBCHE

Kqp'fr4HLLM4pa.

XunaH.{ect

Pors solt
BCilICCl'B E

_9pt_?_qryM'
Polt, yrle
r(xeTse 14 (

r{eJtoBeKa.

Po.nr,6elr
gp]3HI11l4

HyxrenHon
(AHK.PHI{,
r{acJreAcTBe

4ri$_opyaqy
(ip9r_ggug u

I'-eu.feueru

ryrp_q p 6
Clpoertue
xpoNrocoM
r1c)c1'or{IlcT'

xpoyog!ryI
l;

I 
(-rpoeHHe I

j rrlau crpoe

j eyrapnorr

I LX Avr$l
I5

Baqku4 xusoff
. RKna/r
eHHbrx(nroinr{Hcile
x) yr{eHbIX B

6prororH.{ecKpIX
HayuHo-

raTeJIbcKoe

:rve Kpunaa v vx
I B peUeHlII4

brx npo6nent

( 14q.)
s*atufi, o xlerre (

Buxpoe, K.6ep,
)eu u T.IIIeauu).
Lfl Teopvrfl.. Ponr
rff reopuu e

}lVIl]
ruoHay.rnoff
M140a.

1

rnfi cocraB KJIerKI4.

lbr H MI4I{epanbHbIX

B KJIC'|KE 14

te r{eJIoBeKa.

I

)BOAOB 14 JII4ilI4/IOB B

opfar{u3Me

I

KOB B KJICTKC 14

IC qEJIOBCKA.

1

OBbIE KHCJIOTbI

tl{) AHK- HocHreJIb

nesuofr
rlHr4._

- u $yuxrlnn A'I'(D.

I

ruqecrcnft xoA. Ponr
H0c14nre3e 6e,rra.

e ra Qynrcunn
v. llua.reHHe
)T'Ba r,u{cJra u Soprurr
\4 B KJICI'KAX. 

-
e KJrerKI4. O6rqlzfr
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Al" ot
l. Opranr,r

'f lI

Jla1opamopHan pa6oma JVo I
I-Ia6"rtolenue KJreroK
pacreuzfi v xuBorHbrx Ha
|oToBbrx MzKpo[penapaTax Lt

T,IX CDABHCHI4C.

Meu6paHa.
Ornoueu6pauuue
opI'aHoI{AF,I.

I

i l[t:yruev6pannLte u

I rrevena6par{Hbre opraHor4Abr

I IlpurcrnuqecKan pu6oma J{o I

I 
npHroroBJreHr{e v orrrcaHr4e

I 
Mr4KpoilpenaparoB kI KJreroK

' I paeTerrvLl.

I

B x.nrcq euras. Oco6eHHocrr4
crpoeHur KJreroK paweuwit u
)KIIBOTHbIX .

.l

Bzpycu. Meplr
upoSranaKTr4KZ

pacn pocT paHerrllr tsr4pyc Irbrx
:a6o,uenarrafr .I-IpoSralaxT ura
CtWI[Ia.

1

I O6o6uteuue Eucruuil

I Xnnanqecrnfi cocraB H

I CTOOeHHe KJIeltOK.
l'

l $gnrpory,q1r pg6_9$ N=l 1___

I

l5 qacoe

I Opraun:l,r- eAHHoe r{eroe.t'
I Muoroo6pa:ue oprar.rH3MoB

| (o,anoruteroriHbre,
I roronuaJrbr{bre.
i

i MItoroKJTeToqI{bIe
i

I opr-aFrr43M bJ l, _ __

1
I

I 
'I'rcaHra. Oprarisr. Cncrenau

_l oplarroa.

I O6naerr Beuecrts vr )Heprr4u-
I

I 
cnoftcreo xr4Bbrx

loprarrrz:r,ron. Oco6erruocrr,r

I o6verra Berrlecrp y pac'reuuk,
I xano'runrx, 6axlepzl.i.

I Sueprera.recxnii o6veH 14 ero
| :runut. Illacrnqecxnff o6neu.- foodfird;;ro ";;*.

l

I

I ---

I

I

I

i

i

I

I

I

___]
I
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J' W

KJre'f KH- OCIjOBa pOCTa,

pa3BvrTvrfl Lt pa3MIJOXeHr4fl

opfaH143MOIl.

)KzsneHHI'tfr UI4KJT KrerKI4.

V"_g$Aqtgpol*lt
floronoe pa3MHO)KeH14e.

Covm'rnqecKl4e v [oJIoBbIe

KJIeTKH. faueroreue:.
OnroAorBopeHl4e, ero
3HaLreHue. Cnoco6rr
orrJroAoTBopeHl4fl y
x14BolHbIX. I4cryccrneHHoe
orlJlO/lOTl]OpeHUe y

Oco6ennocrpl ABO14HOfO

onloAoTnopeHuq uBerKoBbIX
paclertufi. IrIcrcyccrBeFIHoe

tl
t0g 1I --. --

I

orrbrJTelrue y pacreuptfi .

Ouroreue:. Srra6ruoualturrfi
repr4o/I. Oco6eHnocrl4
avrSpraoHzutbHoro pa3Bvrrvfl
IICIOBCKA.

Penpogyxrl4BHoe 3AopoBbe.

oTocl,IHTe3a.

Buocusres 6erKa , ero 3TarIbI

vr 3Har{eHI4e. PerueHl4e

3JreMeHTapHbIX 3atraq no
MoneKynf,pHofi 6zo.norHn (
peIInHKaI]I4.s AHK,

HCKpr,IIrII4t HCJI'tII4' ).

K.A.f'ulaupq3eB
rcocvuqecrofi

PasnauoxeHHe-

opfaHr43MoB.

Ilpuuuut't
pa3Br4Tr,rfl

Ihnsttue

] 
tt"not"ttu,

o
ponn

CBO14CTBO

f,ereuze

HapyueHnff
opI-aHI43Ma.

AJIKOIOJI',

HapKoTI4r{ecKI4X

'fnnrt
uenpruoft
HCIIOJIHbIM

nepHo/1.

pa3Br"t'vfl{npxuoff,
c nolrfurr,t 14

1_5
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I npo:pautenuev).

-- - l- -! .. --! .- --.- --

I Xra:Heulrble uI4KIibI y pa3HbIX

I lpyrrrr opraHl43Mon. I-Ipocroff
t.
i u cJIoxI{bIH x{I43HeHHbIIl

] UHKJI.

1

| 6o6weuue 'swauutt:O6rleH
I

I neulecrn v 3HeprI4I4-
l-
I cnoficrno xHBbIX oPraHI43MoB

I Pa:vHoNeHI4e- cpoficreo
I

I x<unux opraHH3MoB

Izlmo:oean KoHmpoJtbHon

| 0a6oma

I Petepeuoe Bpemn

l

2

K A n E I{IAP H O - TE MA TI,ILIE C K O E n JIAHI{P OB AHI'IE

t4

BA

I.
fl
LI

vl

I

vl

I I r"uacc

| | HaclteAc'rlterlHocrb

I i H3MeFIr{I4Bocrb ceoftcr

-L- - -lgpr"ryvgr-
i 1f'enelnra - HaYKa

| | 3aKoHoMepHocrtx

] I I43MeFir{HBocrI4. f.MeuAeln
ll| | ocHoBoIIoJIoxHI4K reHerl4l

i i f'eueruqecKax rePMLIHoJIor

] ], cuMBorIHKa. llePnlrfi
ili I n'ropofr 3aKol{bl I'.MeHlels

_l - 14,{ !1419[ql-4nec,[49-qqge!l
] | )furu6PwlHoe cKPeqI4BaHi

I f'rlerufi :laKorl l'.MeHrenq
tl
i i ero I-tH-toJloI'HqecKI'Ie oclroBl
1 -...-. L.

07.09

14.09

J\b

n\n

flpuueuauue

(13 v.)

JIOB, TeMbI

t

ap&; I ti".""*tr. pu.4
BbrrorHeHu.s I ypoxoe-- --]llqqt,_la?ot: ,

Op.aHrr3M ( npoao;trceHne
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fipaxmurrecKafl paSoma lW I
CocraereH14e npocrefiruux
cxeM cKpeunllanus. PeureHue

SJIe MelJTapI{bIX I'eHeTI4r{eCKI4X

3alraq.

28.09

05.1 0

2.10

26.10

Cuenlrerrrtoe
llarorr
XporraocoMHat

6onegna
IIpHrI14lIbI

[]rtaartue

rracJreAoBaH14e.
'I'.MopraHa.

TeopLlt

B:anuorefic'reze

r{eJIoBeKa, vX

n npoSruarrl4Ka.
MyTaferloB Ha

HacJreAcrBeHHocTI4.

ferieru.{ecKl4e Ka

ConpeueuHrte
fipeAcraBIreHwfl, o feHe vr

leHonae. Onp_e4engx4g !9I4.
FjacreaosaHue. cuerrrleHrtoe c

IIOJIOM.

t'e IIoI3.

Mogra@iucauuoHHax
r,I3MeHqHBoc'fb. Hopva
peaKul,IH. I-lacreAcrBeI{Hafl

My'raqrau. My'rareurt.
I'.IaclelosaH14e ilp143HaKoB Y
qeroBeKa. HacleAcrBeHHbIe

I
l

l

'--t-
I

I

I

I

i
i

i

I
I

i

l

I

I

I

I

I

I

I

I

I

I

l

I

Meplr rpoQHnaKT14KH

IIaCJ I e,f[C1'I]eFIHbIX

:a6oreBattufi qeJIoBeKa Pr

3autn't't,t oKpyxatolqeil cpeAl,t

o'r' 3al-pt3 IIeI{14t My'fa|erlaMu.
Ilparcmu,tecKen pa6oma lW 2
[]brqnrcHt{c I4crortllnKoB

MyrareHoB B oxpyxarorqefi
cpere ( ua rpaMepe
Kpuvcxoro perraoHa) vr

oIIeFIKa BO3MO)KHbIX

rrocJrercrltwfr vtx BItmflHwfl Lra

I'ene'rnrca reoperuqecKat
ocrroBa ccJIcKIllu4. Certextlur.
Ocuosnlre Me'ro/lbr ceJIeKuI4I4

fr4opr41]-w3arJJdfl,,
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23.11

30.1 1

14cKyccrBeHHbIt 0T6

Vqeune H.W.Ba:c'wJloBa o

ueHTpax vHoroo6Pasna 14

npoucxoxlie*:at Pacreuufi.
Bl,r,ttarcutHecn

OTCI{CCTBEI{HbIC, B TOM TII4CIC

Kpbr MCKl4e CeJIeK!lHoHepbl: _! -__- --,

EuorexHoJlofnf , ee

AOCTI4XeHI4' LI [epc[eKTI',IBbI

pa3Bvr'tr4s,. 3ru.{ecrcue

acIreKTbI Knor{HpoBaHl/.fl
qCJIOBCKA.

IlparcmuuecKQn PaSoma lW 3
Anaru: u

3CTeTI4qecKux

KJIO}IHDOB AHVIfl qCJIOBCKA'

OSoSweuue 3uauutl
C)cHo etr sIe 3aKolloMePHocrl4

!
HACJICNCTBCHHOCTI4 I{

H3MCHLIHBOCTI{.

Kctu ma J"lb I

Il4cr opvtx 3Bonro Ir14oHH bIX

w1eir. 3Ha'{eHr'Ie Pa6or K.

Jluwmex, yqeHnt }K. - E.

Jlavlapxa o6 :sorloqula.
Teopur 3BoJIroquPI
tI./\apnnHa. Poli,
3BoJtrolrl4ouHofr TeoP[I4 B

$ op rra upo BaHW conPeueuH off

ec'fecrBeHuouaYuuofi

C rule'rHqec Kat{ TeoPI4t

3BOrIrcUI4H.

Jla1opamopHafl Pa1oma Jtlo I
C)uncasue oco6efi BI4Aa rlo

Mop!ponorI4rIecKOMY

KOHTCPH}O

Ilonylxqut - crPYKrYPHar

e nvHr4JIa BWI]{a, 3J1e M eHTapH at
eAnr{14 ua noIIyJl f I{I414.

Pe:yttrlalbl 3BoJIIouI{ I4.

C_q"pgg_gt 1?I 9 y g_glq gFP-_-Yr

oueHKa

acneKToB

i

I
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BI4AOB KaK OCHOBa

ycTofr rrr4Boro pa3BHTtIs

6noc$epst. Ilptt.ttlHu
BbrMr4paHl4fl BhAOB.

.Ia6opamopHan paSoma lW 2
B ugn,reut{e I43MeHi-II4BocrI4 y
oco6era orHoro Bwlra.

Eao"rroruqec xufr rpotpecc LI

oHoJro|r4lrecKuH pefpecc.
llyrra a HarpaBJIeHI4t

MaKpo?BonlouH14.

llporacxo)KAeHue xu3HH Ha

3evme. OuH.{Ia'reJIbHbIe
tlpr43HaKI4 )KI{BO|O.

YcroNuel{I4e xI4BbIX

opraHr,r3MoB B rlpouecce
3BOJITOULI14.

IlpaymuuecKan pa6oma JVb 4

Auarug 14 oueHKa pa3rI,{r{HbIX

reoprifr rpor4cxox IJIHV r.

)KI43H14.

Ocuonnrte sTarIbI pa3BLlTr4fl,

opraHar{ecKoro M[pa. Apxefi .

l_lp_o_i.po.t_qlr _ _ _
OcsonHsre co6rtrus [aJleo3ot
r4 Me3o3o.r. KaffHosofr.

fnnore:rr npoI4cxoxAeHI4t
r{eroBeKa. f,orca3areJlbcrBa

PO/ICTBA I-ICIOBCKA C

MJICKOTIHTAIO[IHM14

)K14BOTHbIMI,I.

IlparcmuuecKan paSoma JW 5

Aua,rus H oueriKa pa3nrqHbrx
fr4noTe3 ilpoacxoxAeHHt

3sorrcul,tr r{eJIoBeKa.

llpolrcxoxAeH14e
qeJroBeqecKnx pac, vlx
C]II,IHCTBO.

fa6opamopHan pa6oma Nb 3

BrrsereHr4e npr43HaKoB

I cxoacrna:apo4rtrueft

I qenoBeKaw ilpyrvx
t-
I MJIeKOI]H'falOUII4X KaK
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AOKA3ATCJIbCTBO I4X oAcTBa.

O6o6weuue suauuil:
3eorroulz fl,'. trBr4>KyLIIHe cHJIbI,

Ha[paBne]{I4.s v pe3ynbraTbl.

Kountponauan paSoma l\fo 2

lrygt*),
3-ryn-gttg:tglqlt PiJ
3xo,'rorl4.{ecKre Samoplt, l,tx

3HAI{CHHC B x(T,I3H14

oofaIIH3MoB. l)rco,'roru'-IecKat
Fnororu.{ecKI4eLIKTTIIA.

pHTMbr.

llparcmuuecKafl paSoma ]',lb 6

CocraereHl4e cxeM [ePeAar{I4

BeulecrB 14 3HeprI4I4 (qenefi
nnraHu-a). Peruenue

?KOJIOfHqeCKI4X 3aAar{.

Mexsuloerle orHotueHI,It:
IIapa3HTH3M, XHUIHUqeCTBO,

r(orrKyper ilrvrfl ) cuna6 uos.

flparcmuvecKar pa6oma lW 7

CpaeHurerbHaq
xapaKTep14CTr4Ra IIpLIpOIIHbIX

3KOCUCTeM h afpo3KocncreM

9.F-o-99J4-9qMgfll,-
Bxrrtosax vt

npoc'rpaHcrBeHHa-s crpyKrypa
3KOCI4CTeM. THnu.IHsre

3Kocl4creurt Kpltua.
[IparcmuuecKen paSctma Jlb 8

BrrqereHlae aHTPoIroreHHbIX

ugN4eF{eHI4Ii ll 3Koci4creMax

ceoefr MecrFIocrpl

flurueebte cBfl3r4, KPYroBoPor

BeulecrB v npeBpal[eH[e
sHep|HH B 3KOCI{CTeMaX.

I lpuuaurt yc'roftupIBocru vI

CMCI{bI 3KOCHCTEM.

HcxyccreeHHble coo6urecrea
arposKoc14cTeMbI.

THnu.iHrte arp03Koc14creMbI

Kprrua.
LlparcmuuecKan pa1oma J',lb 9

Hcc-neronaHue n:veHesnfr B

20



Fuorot'uqecrui KPYroBoPor

['.no6a.;rtslte 3Ko.]lorHqecKI4e

npo6leur,t v nYTI4 vx
pelxeHI4t. flocrelcreHq
NC'TCJIbHOCTI4 IICIOBCKA B

3KOCl4CTeMax

6nororu'{ecKI'IX
aKBapI{yM

Braoc{repa
SKOCIiCTeMa.

Bepna4cxoro
Polr, xHRbIX

6raoc$epe.

orcpyxaroutefi
Ilpo6nenla

t
pa3B14TI4f,

/Ietl'enbHoc't14
orcpyNanruefr

HA

MOJTEIqX

: rroSamHaq
Vqeuue R.W.

o 6Hoc$ePe.

opI'aI{u3MOB B

Bptouacca.

cpeAe.

ycrofi.rveoro
6HocSepu.

B

cpeAe,

<3rcocucreMbI.
rlo6a;rssas

fJpanuna noBeAeHHs B

llpHpo/II{Or,t cpele.
ilpaxrnttuecKafl PaSoma JVe 10

Analtu: u oueHKa

noc,reAcreHfr co6creeuHofi

rLro6a,ltut-,tx 3KoJIofplqecKl{x

npo6;rev nyrefi r4x
I

I pelueHfit.

I O6o6urenue
i Enoc$epa

3KOChCTeMa)).

2.MHoroo69asue t314.408.

hCK\ICCl'BCFIFIbIC 3KOC14C'TCMbI
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