
- POCTOBCKA-g OEJIACTI A3OBCKIIfr pafrOn CEJIO rvrnfr

MYH}IUUTIAJIbIIOE EIOAXETHOE OEIIIEOEPA3OBATEJIbHOE YTIPEXAEHIIE

KyrEfr cKA,fl cpEA Hflfl,oEIrIE oEpA3 oBATEJTbHA-fl IIIKO JIA A3 oB cKoro PAfr oHA

PAEOIIA.fl TIPOTPAMMA

flo Euo.ttoilIu

Cpe.qHeb (uonnoe) o6u{ee o6pasoeanue - 10 K;Iacc

Koru.IectBo rlacoB 66 (2 qaca B ne4enro)

Vqurenr I rareropuu CaN'roftJIeHKo HIana flerpoeua

flporpauvr apaspaloraHa Ha ocHoBe aBropcKofi nporparrauu B'B' flace'IHurca

Cpox petulu3arluu 2022- 2023 yre6nrtft ro4

Cor.nacoBano:

3auecrurem lipiilioPa

M"Ji,L?oue'x\

Pacc*ro'rpeno:
npoToKoJI gace4a]dng' MeToAI4lIecKoro

o6reAuueslrr yrlrrelefi ecrecrBeHHo -
MATEMATI{TIECKOIO qLIKJIA

MEOY Kyreficnoft COIII Nel or
30.08.2022r

pds'
<+

i.is Ittl

=4oKi
ffi,;'r*v,lrs*rroe j j;



IIOfl CHI,ITEJIbHA-fl 3AIIIICKA

Pa6oqa.s nporpaMMa uo 6uolorrrz 10 ruacca cocraBJleHa B coorBercrBl'Iz

co cneAyroulr{Mr,I HOpMaTUBHO-rrpaBOBbIMI4 I4HCTpyKTI,IBHO-MeTOA}IIIeCKI4MLI

AOKyMeHTaMU:
1. (De4epanurufi garoH or 29.12.2012 Np273 - (D3 <06 o6pasoBaHul{ s P(D)

u.5.{.3 cr.47; u.1 q.1 cr.4
2. flprara^:orvr MunucrepcrBa z o6pasonanvrfl.vrHayKu P@ (06 yrBep)KAeHVnvr

BBeAeHr4Lr n 4eficrnue Qe4epanrnoro rccyAapcrBeHHoro o6pasonareJlbHoro

craHAapra ocHoBHoro o6ulero o6pasoBanvrfi>> or 17.12.2010 J\b1897

3. Ilpuras MunucrepcrBa o6pasoraHus. vr HayKlr P@ or 29,4eIca6px 2014 roAa

J\b 1644 <<O sHeceHrrr{ r{3MeneHrafi n nprar<blMrarucrepcrBa o6pasonaHns.vr

HayKLr P@ or 17 aer<a6p s,2010 roAa ]rrs 1 897 <06 yrnepx{AeHl{u r BBeAeHITI4

e Aeficrsze Se4epanbHoro rocyAapcrBeHHoro o6pa:onareJlbHoro craHAapra

ocuoBHoro o6qero o6Pa":onannr>

4. Ilprar<a: MuHIacrepcrBa o6pa:onaHkIr u HayKI,I P(D or 31.12.2015 JS 1577

(O BHeceHLl?I us\aeHeHllfi B Se4epanrurrfi rocyAapcreeHHrrfi

o6pasonarelrnrrfi craHAapT OOO, yrBepxAeunrrfr npLIKa3oM

MuuucrepcrBa o6pasonatvlfl, u HayKH P(D or 17 Aexa6pt' 2010 ro4a Nl
1 897)

5. flpuvrepnar ocHoBHa.r o6pa:onareJlbHat rlporpaMMa optalJvr3arJr/'vr,

ocyqecrBnfiIolqefi o6pasonareJlbHyro Aef,TenbHocrb;
6. llporparvrvru B.B. Ilace.rHraKa Lr KoJIJIeKTI{Ba aBTopoe. ENonorl4r. Pa6o'rue

lpofpaMMrr. llpe4vrer*afl. rru:nkrs. yve6Huros <<JIvrnvrfl. xI{3HLD 5-9 rlaccrt.
M.: llpocBeuleHr4e,2013. - 80 c. (CooruercrByer rpe6oealruxna @fOC).

7. Jlorcalrnrre aKTbr opraHu3arllrr{, ocyulecrBlgroulefi o6pa":onarenbHylo

AeflreJrbHocrb: Ycrana MFOy Kyreftcroft COIII;
Y.{e6Horo rJIaHa na2022'2023 rol,

B cooreercrBnl4 c yre6HuM IIJIaHoM MEOy Kyreficr<oft COIII sa

r{3yr{eHr4e 6uolonau e l 0 ruacce orBoAllr.cs.2 qlaca B HeAeJIrc , 66 uacos B roA.

I{e.rrn

6uororu-recKoro o6pasonaHlrr B crapurefi IxKoJIe Qopvrynzpylorc.fi Ha HecKoJIbKrIX

ypoBHf,X: ruo6allHoM, MeTaIIpeAMeTHoM, JrrIrIHocTHoM lI IIpeAMeTHoM' Ha

ypoBHe rpe6oeanrafi rc pesyJrbraraM ocBoeHut coAepxaHl4l rIpeAMerHbIx

rporpaMM.
f rr o6 alrnbr e rleJrr4 6uororu.r ecKoro o6pas oe a Hus. flBJrflIorc-f, o6Irluvru

Anfl ocHoBHofi 14 crapuefi ruxolrr r4 orlpeAeJlfrorc.t coIII4€uIbHbIMIz Tpe6oBaHkrflMvr)

B ToM qHCJIe I43M9HSHLISM COquilIrHOft clg1ryaIJvrupa3B2ITv1s' -
pocroM un$oprraarlnoHHbrx leperpy3oK, I43MeHeHpIeM xapaKTepa u cnoco6oe

o6ulenu.s 14 corltr€rJrbnbrx nsauMoAeficrr;ufi (o6t€uu u cuoco6bl rlony.{eHu-x



r,r H o Op M arlr4r{ II op oxAaroT ptA O C O 6 eHH O Crefi p a3BvrTvrs. c o Bp e M eHHbIX

,oap o rtnon) . Hau 6 o Jre e IIp OAyKT]IBHbIM?I AJIfl p e IIIe Hiufl ' 3AI\A\ p a3BvrTvrs'

noApocTKa'BJI.f,IoTcgcoquoMop€tJlbHa'LIIIHTeJIJIeKTyaJIbHZUIB3pocnocTb.
llouuvro sroro' ruo6alurble IIeJTI{ Qopuynupyrorct c yr€rovt

p accMoTp eilvrfl. 6uonoruqecKolo o 6p asonaHl4fi KaK KOMnOHeHTa CLICTeMbI

o6pasoeaHlr.rr B rIeJroM, nOsTOMy oHI{ flBJItIOTCf, nara6bnee o6uuuu u coquaJlbHo

3HAIIIIMbIMLI.

C yr€rOrvr BbIIIIeHa3BaHHbIX IIoAXoAoB ruo6alrsblMl'IIIelsMI{ 6nOnon'rqecKoro

o6pasoeanus. flBITflrorc.fl: i- .-. .

- coqnaJru3arlr{fl o6yrarorukrxcs,KaK Bxox.rienue B MI4p KyJIbTypbI I{ COU}I€LnbHbrx

oTHorueHufi, o6ecuequBaloqee BKlIoqeHI4e f{aquxctr B Ty LInvI l4uytrc_ rpyruIy

rn6oo6ulrrocrb_HocI4TeJIfleerropivt,IleHHocTeft)opueuraguit',ocBaI4BaeMbIXB
npouecce 3HaKOMCTBa c MI'lpOtu xrsofi [pLIpoAbI;

- npuo6qenrle K rlo3uaBarelsnoft KyJlbrype KaK cncreMe

rro3HaB aTeJrbHbrx (nayruux) rIeHHOCTefi , nar<ouleHHblx O6qe crsovr n c Q ep e

6nonoruqecrofi HaYKu.

florrlul,ro gTof o, 6nOloru.IecKoe o 6p a:onaH ue HA ctapureft cTyIIeH?I

rrpl{3BaHo o6ecneqanr :

-.opl{eHTallltrc 
B CIICTeMe sTllqecK]Ix HopM Ir IIeHHOCTefi

oTHO Cr{TeJrbHo MeTOAOB, p e3ynbTaToB I{ AOCT ]gIXe]FI]/'iia coBp eMeHHOfi

6 taolo ru'recxofi HaY Kvr;

- 
pa3BIITI{e [o3HaBaTeJIbHbIX KaqecTB JIIdIIHOCTI4' B TOM III4CJIe IIO3HaBaTeJIbHbIX

r4HTepecoB K r{3yrreHnro o6ulux 6zolornqecKl4x 3aKoHoMepuocrefi I4 CaMOMy

lpoqeccy Hayr{Horo rIo3HaHIrt ;

- 
oBJraAeHI{ e yle6nO-uO3HaBaTeJIbHbIMII I4 IIeHHooTHO-

cMbIcJIoBbIMLI KoMIIeTeHTHocTflMI4 AJI-fl QoprvrnpoBaTtIfl'Ilo3HaBaTelurofi 
u

HpaBcTBennofr KyJIbTypbI, Hay{Hofo MlIpoBo33peHI4',I, a TaK}Ce MeTOAOJIOTWefi',

6[ororn.recKofo gKcrrepl{MeHTa !I sJreMeHTapHbIM]I MeroAaMLI 6?Iororu'IecKl4x

r4ccJIeAoBaH.vrv;

- fi,Op*r UpoBaHIIe SKOJIOTI{II9CKoIO co3HaHI4t' IIeHHOCTHoTo oTHoIIIeHLIt

r xraeofi [PIlPoAe lr r{enoBeKy'

II.nannPYeMbIe Pe3yJrbrarbl

lI ult H o cmH u e p $Ynbmumil :

e peSJIlI 3AIJufl,3TI{qecKLIX yCTaHOBOK IIO OTHOIUeHI4IO K 6uOnOru'{eCK}IM

oTKpbrTLLsM' IICCJIeAOBaHI4'IM I{ I{X pe3yJlbraraM;

r rrpl43H aHvIeBbICoKOfi UeHHOCTII )KLI3HI'I Bo BceX e€ upoxnlelg-vlsx' 3AopoBbtr

cBoefo !l Apyfrrx JrroAefi, peaJl]I3alll4.f, ycraHoBOK 3AOpOBofo o6pa"ra >KI43HL4;

c Q opuupoB aHHO CTb rro3HaBaTeJIbHbIX MOTI{BOB, HanpaBneHHbIX Ha

noJryleHl{e HoBo1.o 3HaHI{f e o6nactu 6uonornu B cB-a3II c 6y4yrqefi

uposeccuonalrnoft AesTelbHocTbIO unu 6HToBbIMLI npo6leuauu,



cBr3aHHbrMLr c coXpaHeHIIeM co6cTBeHHoro 3AopoBbt lI gKoJIorI4qecKoLI

6egonacnocrll.

M emanp ednemno, e P uYnbmamu :

o oBJI&AeHlIe cocTaBJItIOuI?IMI4 llccneAoBaTeJlbcKofi u upoexrHofi

.rIef,TeJrbHOCTII, B TOM III4CJIe yMeHI,IeM BI{AeTb npo6neMy, CTaBI4Tb BOtIpOCbI,

Bbr.rIBI4raTb IIaIIOTS36I, AaBaTb OnpeAeneHLIrI IIOH.gTLIflM,KJIaCcV0uqLIpoBaTb'

Ha6IIO.qaTb, IIpoBOAIITr SKcn-ep[YeHTbI, AeJIaTb BbIBoAbI u 3aKlIOqeHvIs',

o 6rgc H.srb, Ao Ka3 bI Barb ) 3 aIrIIa IrI arb c B o uT r44ev;

o lMeHr4e pa6orarb c pa3HbrMrr rrcrotlHl4Ka\u 6nonorraqecKofi uH$opMalltau:

"u*o.q"i" 
6[onor6ricKyro r,rHQopMaquro itpa:JII{rIHbIX }IcroqHuKax (reKcre

yqe 6HLIKa, HayqHo - rronyJl.fl pHofi nrarepaTyp e' 6uorloru'{e cKI'IX cnoB aptx I4

cnpaBoqHI{KaX) ; a1anvsupoBaTb LI oIIeHLIBa6 nnSopMaI{I4Io,

rpeo6pa3oBblBarb ee n3 oAHofi Qopurr B Apyryro;

o )iMOHlIe a.4eKBaTHO I{CIIOJIb3OBaTb peqeBble cpeAcTBa AJIf, AIICKyCCIdI4I4

apryMeHT a:g;ztkT cBo efi IIO3I4III{11, cp aBHLIBaTb p a3Hble ToIIKI4 3p eHu's'

apryM eHTr4p oBaTb cBoro TorrKy 3p eHprfl., oTcTaIIBaTb cBolo no3l4 III4I0 ;

e crroco6nocrs Bbr6uparb qeJreBbre LI cMbIcJIoBbIe ycraHoBKrl B cBoprx

AeficTBI4.f,X, IIocTyIIKax IIo OTHoIIIeHnIo K XI{Bofi IIpI4poAe, 3AopoBblo

cBoeMy I4 oKpy)Kaloq[x.

[Ip edmemHue P $Ynbmamw :

B n o sH ae amer b H o it (uumenn eKmy &ilbH o fi) c Q ep e :

o X€IpOKTepHcrr{Ka coAepx a]Hus.6uoloruqecKHx reopnfi (r<lerouHofi teopult,

3Bo JIIoquo HHo fi TeopLII4 II.,{apnnHa), fIeH vIfl' B .VL B epHa4clcoro o

6uoc6epe, 3aKoHoB f . MengeJrfl , 3aKoHoMepHocrefi EeIueHrrI4BocrI4, BKJIaAa

BbrAaro ulr4xcr r{ eHbrx B p a3 Br{Tr{ e 614 ono f LIqe cKo fi ' nay xu;

o Bbl.{oJreHrre cyilIecTBeHHbIX [pLI3HaKon 6uolorHrIecKLIX o6reKroe (xleror<,

opraHI{3MoB, BI{,{9B, 3KgcllcTeryl, 6uoCQepbl) I'I [poqecgoB (o6MeH BeIIIecTB,

pa3MHOXeHUe, AeJreH[e KJTeTK?I, OlnoAoTBopeHLIe, Aefi CTBI{e

rrcKyccrBeHHofo I{ ecrecrBeHHofo or6opoB, SopuupoBaHl4e

[pncloco6lennocrn, o6pa3oBaHr{e BUAOB, KpyfoBopoT BeuIecTB }I

lpeBpalqeHl{e sHeprI4I{ B 3KOCI4CTeMaX ra 6zocoepe);

. o6rxcHeHrre poJrlr 6uolornu n QopvrupoBaH.vIr HayrIHOfO MlIpOBO33peIlVIs':

BKJIaAa 6uoIorH.IecKI{x reopllft n QopnarapoBaHlle coBpeMeHHofi

ecTecTBeHHoHafIHofi raprnubl MHpa; oTpllIIaTeJIbHoro BIILIflHqI51 aJIKoroJIf,,

Hr.IKOT}IHa, HapKOTI4IIeCKI'IX BeIIIeCTB Ha pa3BI{TUe 3apoAbluIa qenoBeKa;

BrrvrflHL1fl, MyTareHOB Ha OpraHI43M IIeJIo B eKa, 3KoIo rI4qecKPIX Q arropon ua

opfaHI{3MbI; IpI{III,IH 3BoJIIoqnvI, LI3MeHtreMocTpI BLI.4oB, HacneAcTBeHHbIX

3 a6 oneBaHnfi , vtyraq uft, y Ct Ofi1IIIIBOCTLI LI cMeHbI 3KOcLICTeM ;



np oB eAeHr4 e AoKa3 are JIbcTB (apryrvreuraql{ ) eAI{HCrB a Nueoft I',I HeX}IBOLI

npl4poAbl'poAcTBan0IBbIXopfaHI{3MoB;B3allMocegsefiopfaHI43MoBLI
oKpyxanqefi cp e4bl ; ueo6xoAI4MocTI{ coxp aHeHI4fl MHoro o6pasut' BI4AOB ;

yMeH?re rroJrb3oBaTrcs 6uonoru'Iecrofi TepMIIHOJIOTuefi I{ CI{MBOJIUTOfi ;

peilIeHl{esJleMeHTaprrrrx6NonoII4aIecKI/IX3aAaII'cocTaBJIeHI4e
3neMeHTapHbIX CXeM cKpeIqIIBaHI4rI I{ CXeM [IepeHoca BeIIIeCTB II sHepMI4 B

3KO CLI CTerr'rax ({en u nut auux) ;

o orrrco.Hue oco6efi uo naopsoJlolugggSoMy KpI4TepI4ro;

BbrrBJreHLre r43MeHrrr{Bo cTu, IIpxcIIo co6leHufi opraH]I3MOB K Cp eAe

o6ntanus,, lrcrotIHI'IKoB MyrareHoB B oKpyryu1efi cpe4e (xocnenHo)'

aHTpo[oreHHbrx r,r3MeHeHl4fi e sKo clacTeMax cbo efi MecTHo cTn ; LI3MeHe ttuit s

oKocl{creMax Ha 6[onoru'recK]1x MoAentx;

cpaBHeHr{e 6uoloruqecKux o6teKToe (xuvtuuecrnfi cocras xusofi II

nexns ofi npup oAbI, 3 apoAblllra rIeJIoBeK a n Apyrux MJleKonl4Tarorrylx'

lpqpoAHble gKoaIIcTeMbI I{ arposKocl4cTeMbl cnoefi MecTHocTu)' upoqeccoB

(""'.c"uerrrrlrfiul4cKyccTneHrrrrfior6op,IIoJIoBoeI46ecnonoe
p**tno*enne) r QopuynllpoBKa BbIBoAoB Ha ocHoBe cpaBHeHns'

B qeruruocmHo - opueHmaquotrruort cQepe-:

aHaJII{3uoIIeHKapa3jI[tIHbIXruIIIoTe3cyIIIHocTlI>Kn3:fIvI,Ilpo}Icxoxt4eHug'
qeJIOBeKa LI BO3HHKHOBSHI4g XI43HI4, rnO6alprblx 3KOJIOII4TI9CKUX npO6nerr'r

nIIyTefiI{XpeuleH}I.fl'IIocJIeSwvwfr'co6crseHHofiAesreJIbHocTI4B
oKpy}Kalorqeficpe4e;6nolorulqecrofiuuQopvralJ*W,IloJlylaeMoftug
pa3HbIX I4CTOqHIKOB;

o oIlgHKa 3Tr{qecKI4X aCfIeKTOB HeKOTOpbIX I',ICCJIeAOSaHUfi e o6Jlacru

6uorexuoJroMr{ (r<rouupo Ba;Hvte, [cKyccTBeHHOe oilnoAoTBopeHl4e'

HarlpaBneHHoe I'I3MeHeHIae reHoua)'

B cQepe mPYdoeort denmenbHocmu:

o oBJrO,4eH?re yMeHuf,MLI lI HaBbIKaMI{ IOCTaHOBTu 6uonoruIqecKl4x

s KcrI ep I4M eHTo B vr o6bflcnenvrfl ' I'rx p esyJlbr aroB'

r or{eH?IBaTb ponb 6raonorra.{ecK}1x OrrpblrUfi E COBpeMeHHbIX I',ICCJIeAoBanuit',

Bpa3BI{TI4IIHayKI{IaB[IpaKT[.IecrofiAe{TeJIbHocTI{rrroAefi;

oueHr{BaTb ponb 6uoloruu a $opvrup oBAHvIVCOBpeMeHUOfi nayruoft

KapTI4HbI MI,lp a' IIp o f Ho 3}1p o B aTb II ep cn e KTLIBbI p a3B vITvIg' 6 nono rura ;

ycTaHaBJI|4BaTbuXapaKTepI,I3oBaTbcBg3bocHoBoIIoJIafaIoIuuX
6[oro*.{ecK?rx uoHgulfi (rnerxa, opraHI43M, BVI., 3KOCI{CTerra a, 6 uo c s ep a)

cocHoBonoJIaraIoIIuMI{[oH,IT}I'MllApyf}IXecTecTBeHHbIxHayK;



. o6ocHoBbrBaTb cI{cTeMy B3rJI'AOB Ha )KuByrc llpzpoAy LI MecTo B HeIZ

qe[oBeKa, IIpuMeHfl fl oLIOJIOrVqeCKI4e TeOpUI4, YrelJnfl"- 3 aKOHbI,

3 aKOHOMepHO CTkI, rIOH?IMaTb fp aH[I{bI 14 X TIpI4MeHLIMOCTI4 ;

. rrpoBoAplTb yre6Ho-r,rccireAoBaTenbcKylo AeflTeJIbHocTb no 6l40noruv:
BbrABurarb rllrlore3bl, [JIaHLIpoBarb pa6ory, or6up art u npeo6pa3oBblBarb

Heo 6xoAlr Myro nuo opuaql4lo, [poBoAI{Tb 3KcnepI4MeHTbI,

r4HTeplp eTrrp oBaTb pe3yJrbTaTbr, AeJraTb BbIBoAbI Ha ocHoBe [oJIrIeHHbrx
pe3yJrbTaroB;

o BburBJr flTb vro6ocnosrrnarr cyrqGErilEnHue oco6enHocTl{ p€l3HbIX ypoBHefi

opraHI43aIIUU Xfl{3HI{; 
\

ycraHaBJr uBarr cBr3b crpoeHutr z Syur<unfi b cuosHrrx 6nororlTqe cKI4x

MaKpoMoJreKyJI, ux poJlb B npoqeccax KJleroqHoro uera6owtsvra;

o peIIIoTb 3a$aqu Ha oIIpeAeJIeHue [OCneAoBaTeJIbHocTLI HyKJIeoTIaAoB IFIK u
uPHK (uPHK), aHTr4KoAoHos IPHK, [ocJreAoBareJlbHocru aMIlHoKtIcJIor B

MoneKyne 6em<a, npr{MeHf,q 3HaHLr.rr o peaKllu;rx MarpLIrIHoro crIHTe3a,

f eHerHrIecKoM KoAe, rIpI4HIII4rIe KOMTIJIeMeHTapHOCTLI ;

o {€JraTb BbrBOAbr O6 UgivreHeHLIf,x, KoTopble lpouI3ofiAyr B npoqeccax
Marpr4rlHof o cI{HTe3 a, B CJIrrae I43MeHeHHf, rIO CJIeAOB areJIbHO CTI4

HyKJreorl44on [FIK;
. cpaBHrrBarb $a":rr AeJreHHr KJIerK?I; peruarb 3al.arlu Ha onpeAeJleHue I4

cpaBHeHlre KoJrr{qecrBa reHerrrrrecKofo MaTepr4ana (xpovrocoM u [HK) n

KJrerKax MHoroKJreroqubrx opraHlr3MoB B pa3Hrrx Sa:ax KJreroqHoro I{tIKJra;

o BbIf,BJI{Tb CyIqeCTBeHHbIe [pLI3HaKI{ CTpOeHLIt KJIOTOK OpraHI43MOB pa3HbIX

rlapcrB )Kr4Bofi nplrpoAbr, ycraHaBJruBarb B3aI,IMocBs3b crpoenuavr Synr<qufi
qacreft H opIaHoLrAoB KJIeTKI{;

o o6ocnoBblBarb B3aHMocB{3b IlJlacrr{qecKofo I{ 3Hepferl4qecKofo o6uenoe;
cp aBHr{BaTb rrpoqec cbr rrJracT}lrrecKof o r4 3 Hepf eTI4EIe cKo f o o6ueuon,
npol4cxoArrr{Lrx B KJIerKax )KI{BbIX Opf aHn3MO B ;

o ollpe.{eJrflTb Koll4qecTBo xpoMocoM B KJIeTKax pacTeHl4ft ocHoBHbIX OTAenOB

Ha pa3Hbrx 3Talrax )KLI3HeHHO|O TILIKJIa;

o pgrrlirTb feHeTr4qecK[e 3al:arluHa Iiurn1pr.rAHoe cKpeIqI{BaHvIe) cllellneHHoe
(B ToM qr,rcre cqerIJIeHHoe c noJIoM) HacJIeAoBaHrIe, aHurvr3vrpyloqee

cKp erqrrB alJvte, IlprrMeHrfl 3 aKoHbr HacJreAcTBeHHocTLI I{ 3 aKOHOMepHO CTLI

cr{enJleHHofo HacJreAoBaHLIg;

o p?cKpbrBarb npnrII{HbI HacJre.qcrBeHHbrx 3a6on enauuit, apryMeHTl4poBarb

He o6xoAr4Mo crb Mep rlp eAyrlp exqeH vfl, T aKvx 3a6 oreBa nufi;

. cpaBHr4Barb pa3Hble clloco6bl pa3MHox{enufl.opfaHH3MoB;

r X&pAKTepLI3oBaTb ocHOBHbIe 9TaIIbl oHTOreHe3a OpraH[3MoB;



. Bbr.f,BJrsTb IIpI/ItIlrHbr tr cyuIecTBeHHbIe [pIiI3HaKLI MOAUoUKaII]IOHHOfr LI

MyTarlrroHHofi u3MeHqLrBO CTr,r ; 060 CHOBbIBaTb p OiIb II3MeHTITIBOCTI{ B

ecrecTBeHHoM LI TICKyCCTBeHHOM OT6Ope;

. O6OCHOBbIBATb 3HAIIEHI{E PA3HbIX METOAOB CCNEKIII4I4 B CO3AAHNLI COPTOB

pacTeHlrfi , uopo.4 xTIBoTHbIX u ITITaMMOB MrIKp OOpf aHLI3MOB ;

. o6ocHoBbrBarb rtpzquHbr Lr3MeH-seMocrla I4 MHoroo6pazus. BLIAoB, rIpLIMeHgf,

clrHTerplqecKyro reopkTrc SBoJlroqvu;

. XapaKTepLI3oBaTb IOIIyJI'III4I0-KaK€JIIIHLII{y 3BoJIIoqZkT, BLIA KaK

cr{cTeMaTl4qecKyro KaTef opl4lo I4 KaK pe3yJlbTar 3BOJITOqUE ;

o /cr&H?BJrr{BaTb cB.fl3b crpyKTypbl H cBofic\3KOC}IcreMbI;

O COCT&BJUITb CXEMbI IIEPEHOCA BEIIIECTB IA 9HEPTI4LI B SKOCHCTCME (CCTIZI

nuTTalnug.), rrpofno3rrpoBarb llx rr3MeHeu.ras. B 3aBucl{Mocrla or LI3MeHeHns.

$arropon cpeAbl;

r apflMeHTr{poBarb co6crBeHHyro rIo3llIII4IO rIO OTHOIUeHLIK) K

3Kolofr{qecKrlM npo6JIeMaM }I noBeAeHLIrc B rlpnpoAHofr cpeAe;

. o6ocnoBbrBarb Heo6xoAuMocrb ycrofiquBoro p€BBLITI4.I KaK ycJIoBrIt

coxpaHeHux 6uocQepbl;

. OII€HI4BaTb IIpaKTLIqeCKOe I4 STIIIII9CKO9 3HaqeHI4e COBpeMeHHbIX

HccJreroBaHuiT,e6uorortw1Me4vrr{r,THe,3KoJIonlIl,6zotexHoJlof LIV;

o6ocHosrrBarb co6crBeHHylo oIIeHKy;

O BbIflBJIqTb B TCKCTE 6UOIOTI{'IECKO|O COACPXAHI{'I ilPO6JICMY LI

apryMeHTr{poBaHHo ee o6bf, cH.f,Tb ;

o rrpe,{craBJr.f,Tb 6uororu.{ecKylo nHQopMaIILIro B BI4Ae reKcra, Ta6ruIIbI,

cxeMbr, fpaol4Ka, AI4afpaMMbI I{ AeJIaTb BbIBOAbI Ha OCHOBaHLM

np eAcTaBJreHHbIx AaHHbrx ; rpe o 6p a3 oBblBarb rp aQ Hx, r a6 nvIJy, Auafp aMMy,

cxeMy B TeKcT ouOnOru.recKofo coAep)KaHl{s.

Co4epxaHl4 e fre6Horo rlpeAMera.

llonropenne (4 uaca)

BneAenue (11 vacon)

Erororu-s B cracreMe HayK. ConpeivreHHble HaupaBneHLrs,B 6uonoruu. Csssr
6ytonoruu c Apyrr{Mr4 HayKaMr,r. Bbrnoruexue 3aKoHoB Susttxz uxkrunvr B xl{Bofr
npLrpoAe. CrEnreg ecrecrBeHHoHafrHoro I{ colll4oryMaHllTapHoro 3Hall,ur Ha

coBpeMeHHoM grauepa3Bvrrtrfl rIr4BrrJrr{3aI{I4LI. llpaKTrIqecKoe 3HarIeHrIe

6uonoru.recKlrx 3Hagr{fi . Euororz.recKr{e cucreMbl KaK npeAMer z3fr eHufl.

6zoloruu. O cH o eHble rrpuHllv nbl opraH v3ar\un n SynrcquoHl{p oB aHu.a

6uororn.recKr4x crrcreM. Euonorz.{ecKl4e cplcreMbl patsHbrx yponnefi opraHI{3aI{I4}I.

fznoresrr ureopvwr, nx poJlb n QopuupoBanuu coepeuennofi



ecTecTBeHHoHaf{Hofi xaprnnbl MLIpa. Mero4u HaflHoro IIo3HaHI{t

OpfaHnqeCKOrO 171;g11A. SfCnepraUeHTaJIbHbIe MSTOA5I e 6ZOIOTU6' CTaTVcTIIrIecKat

o6pa6orra AaHHrIX.

COnpeUeUHbIe HaIIpABltertVI[. B OI4OJIOILII4. \-tsttsb ulluJrur vLA v ,'PJ L vLr

BuuolseHlle 3aKo;oB Ol43l4Kvrvrxkrvrvrl4 B XLIBofi upupo4e' Cunreg
s 6l4ororun. CBfl3b 6nonoruu c ApyrLIMI4 HayKaMV.

ecTecTBeHHoHa)^{HofoIIcoquoryMaHl{TapHolo3HaHvTg,HacoBpeMeHHoM3TaIIe
pa3BvrTarflrlr4Br{Jrrr3arlun. llpaKTurrecKoe 3HaqeHue 6noJloruqecKl4x 3lFlALi^fi.

E uolornqecKlle cLIcTeMbI KaK IIp eAMeT I43yq eHus' 6uo noruu' OcnoeHrre

rrptIHIII,InbI opraH?I3aI\ng n SyuxqnofiI+poqAHus' 6uonofl{qecKl4x cLIcTeM'

EuorOruqecKl{e CucTeMbI pa3HbIX ypOnuefi opraH}I3aIII4I4. filnoTe3bl LITeopvru,Vx

poJrb n Sopvrup oBaluu coBpeMeHHofi ecrecrBeH\Haf{Hoft KaprLIHbI MXpa'

M.toA", Haf{Horo rro3HaHlr{ opranlrqecKoro Mupa}SrcnepuvteHTaJlbHble MeroAbI

s 6 uor or vrvr, cr arvrcrl{q e cKaf, o 6p a6 oma AaH H bIX'

fenoacmpaqufl
floprperu f{eHbIX. Cxeunr: ((CBt3b 6uolornu c ApyrllMra HayKaMH)' (CI{creMa

6nonoru.{ecKr{x Hayo, ((Er4oirorl{qecKlae cl{creMbD), (ypoBHI4 opraHlrcarJvrvr

xr4Bofr rrptrpoAbD), (cBOfiCTBa Xr.rBofi vrareplll{)>, (MeToAbI IIO3HaHIU X(?IBOfi

rpllpoAbl).

JlaflopamopHue Pafiomu

JI.P. Nbl (MexaHI43MbI caMoperyJlslluu>),

Mo.uercy.rtnpHufi YPoBeHb Ql'r)
Monenyn.lpHble o cHoBbI XII3HII. Mar<pOeleMeHTbI II MIIKpo gJIeMeHTbI'

Heopraur,rqecKl4e BeIqecTBa. Bo,4a, ee poJlb B XI'IBofi IIpLTpoAe' fra4po$uJlbHocrb H

rra4po6o6Hocrb. Ponr Mr,IHepaJrbHbrx coJrefi n rueuce. OpranuqecKule BelrlecrBa'

noHf,rlle o peryJItpHbIX ?1 HeperyJItpHbIX 6zouolrauepax' flunugsq cTpoeHlle.

(Dynxqura JII{II1IAgB. Yru esoAH. Mon o c axap pIAbI' o JILI ro c aX apv4bI LI

,ronrru"upllAbl. (DyHrUnu yrileBoAoe. EeIrIz. Cocras I4 cTpyKrypa 6enKoB'

(DyHrqur 6 eflros. @ eprrleurbr - 6uoJrofl{qe cKI,Ie KaTaJIU3aropbI. MeXanngu

Aiir"'ru^ sepvreHroa-Hyr<nelaHoBble KucJIoTbI. ,{FIK: crpoeHL'e, cBoficrBa'

MecroIIoJIoxeHI4e, SyHrcUuu. PHK: crpoeHl{e, BI{AbI, Synr<UuN' AT@: crpoeHl{e,

synrcqrarE. Brarauusu. HanoTexHoJrof l4vr B 6vIOnOrkTI{. PeUreHue 3aAarI IIo

MoJreKyilfpHofi 6nonorzu.

JI a 6 op amopH b, e P a6 omot

-ff.p. IUZ <O6napyxeHue yrJIeBoAoB c IIoMoIqbIo KaqecTBeHHofi peaKIII{u)>

JI.P. J\b 3 <O6uapyxeHl{e 6elron c IIoMoIIIbIo KarlecrBeHHofi peaKllnu)

JI.P. J\b4 ((Kararurl4rlecKas aKTrIBHocrr Q epn'reHroB)>



Krero.rHufi ypon ens (26 .racon)

Klerra - crpyKTyp :aas. kr SyHrquoHEuIbHa{ e.ULIHLIIIa opraHLI3M a. P azr;urve
rllrronorvr. ConpevreHHbre MeroAbr krcyarcHufl. KJIeTKH. Kreroquas reopufl B cBere
coBpeMeHHbrx AaHHhrx o cTpoeHr.rr4 u Qynrqz{x KJreTKr4. Teopzx curu6zoreHe3a.
Oc-uosHsre qacrr'r u opraHolrAbr KJrerrcz. Mena6panHbre z Heueu6paHnbre
opmHor4Arr. Crpo e HLre n $ynrqzn 6nororuqe cKlrx rvrevr6pan. I-{urorna3Ma.
I-{urocreler OpraHorrAbr ABrDKeHLnr. -flapo. CrpoeHue z Synrquz xpoMocoM
Pu6ocorrau. SnAouJra3MarlrqecKar cerb. Baryoru. Kouurer<c fortrAxu.
Jlugocovrr. MuroxoHApnrr. llnacrnAi,r;SKrrrerrenlrrr. OcnosHbre orJrnrrlrreJrbHbre

oco6ennocrrl KJreroK rrpoKapzor. OurrqurerbHue oco6eHHocrll KJreroK

3yKapraor. Bnpycu - HeKJrerorrHar Qopua Nrasn\Cuoco6rr repeAaqu Blrpycnbrx
uH$exquft u naepu upo$unarcrvrKvrBvrpycHbrx sa6oreeanufi. PerpoBrrpycbr Lr Mepbr

6opr6lr co CIII4[ovr. llpnoHu. BzpycoJrorlu, ee npaKrr4qecKoe 3Har{eH}Ie.

Krero.rHrrfi rr,rera6oJrlr3M. @eprraeurarueHrrft xapaKTep peaxqzfi o6naena BerrlecrB.

3raurr 3HeprerlrqecKoro o6uena. Aepo6Hoe H aHaspo6Hoe AbrxaHlre. Ponr
KJreTOqHbrx opfaHor4AoB B rrpoqeccax sHepfeTr.rqecKoro o6Naena. AnrorpoSu H

rereporpoQrr. (Dorocr4HTe3. @agrr SorocHHresa. XeNaocuHre3. Hacre4crBenHa.rr
uH$oplraqLrfl.n ee peaJrr{3arlu.rr B KJrerKe. feueru,tecrcufi. KoA, ero cnoficrna.
Ssonroqutr npeAcrasreu[ft o reHe. ConpeuenHble [peAcraBJreHr4fl o reHe 14

reHoMe. Euocunres 6en<a, peaKrluu MarpurrHoro cuHTe3a. Perynxqux pa6orrr
reHoB 14 rlpoqeccos o6NreHa BerrlecrB B KJrexe. fennas I4ruKeHepru, reHoMEKa,

rrporeoMurca. HapyrueHrre 6noxzruraqecrcni flpoqeccoB B KJrerKe rroA BJrrrrrn?reM

MyrarenoB Lr HapKoreHHbrx BerrlecrB. KneroqHHfi rlnru: uurep$a:a r{ AeJreHr.re.

Muro:, 3HaqeHlre Mlrro3a, Qasrr Mlrro3a. Colraaru'recKr,Ie u [oJroBble KnerKI4.

Meftos, 3HaqeHr.re naefiosa, Qasrr Naefiosa. Mefios B )nH3HeHHoM rIr4KJre opraHlr3MoB.
@oprr,rup oBaHr{e rloJroBbrx KJr ero K y uBerKoBbrx p acre nuir u [o3B o HorrHbrx

xnBorHbrx. Perynxrlr4rr AeneHr4r KJreroK, Hapyruenprfl. peryJr.firlr4r{ KaK npv.ttrlea
sa6orenaHufi " CrsoJroBbre .KJrerKrr.

fenoncmpaquu
Cxeurr, ra6nraqrr, Sparueurbr BuAeoQnnruon H KoMnbrorepHbrx nporpaMM :

<Crpoeune MoJreKynrr 6em<a>>, <<Crpoenlre MoJreKynrr [HK>, <<Crpoenue

MoJreKyJrbr PHK), <Crpoeuue KJrerKH), <<Crpoenlre KJreroK npoKapr4or r{

oyKaprloD>, <<CrpoeHpre Bprpyca>>, <<XpoMocoMbr), <<XaparreptrcrLrKareHD),
<<YAsoeHLre MoJreKyJnr rS.[I0>, <<@orocuHTe3>, <<O6uen BeulecrB Lr rrpeBparqeHwl
gHeprlrr4 B KJrerKe), <<,{eneHrae KJrerK[ (uuros, ruefios)>>, <<llorosbre KJrerKrrD).

JfufiopamopHue pafiomot

JI.P. J\tb6 << CpanueHr{e crpoeHr4r KJreroK pacreHuir,, xunorHbrx, rpu6oe z
6arcrepufi noA MlrKpocKorroM Ha roroBbrx MrrKpo[penaparax r4 HX olrrcaHrre)>

JI.P. J\b7 <Ha6nroAeHlre rrJra3MoJrLT3a Lr AerrJra3MoJrrrca B KJrerKax Koxrlrrlbr JryKa).



KJTeTOK paCTeHr{LD)

JI.P. Nb8 <<flpzroroBJreHr{e, paccMarpvrBanue rr olucaHr4e Mr{KponperaparoB

Telrau.recKoe rrJraHnpoBaHue

J\b Hagnanne p€BAerra pa6ouefi {ryUgybr Koru.recrBo
qacoB'

1. llonropeHne 4
2. BeeAeHue t1

3. Monerynxpurrfi ypoBeHb 2T

4. KneroqHrrfi yposenr 26
3. llosropenue 4


