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Pa6oqas [porpaMMa no 6raolorr4v Ans. 10-1 1 cocraBJreHa B coorBercrBrrv c @e4epa"nrnrrlr
rocyAapcrBeHHbrM o6pa:onareJrbubrM craHAaproM cpeAHero o6rqero o6pasonannr, Ha
ocHoBaHr4ra rpe6onartnit K pe3ynbraraM ocBoeHus ocHonnofi o6pasoBarenbHofi uporpaunnu
cpeAuero o6rqero o6pasoeaHzx MBOy <<Ko:mroncras COIII>, c yqeroM nporpaMM,
sKrro.{eHHsrx n e€ crpyxrypy.

llporparvrrrra opueHTr.rpoBaHa Ha r4crroJrb3oBaHpre yMK aBropa flonouapeeofi tr{.H.

1. IIJIAHIIPyEMbTE PE3vJrbTATbr OCBOEHI4fl yqEEHOTO TIPEAMETA
EI,IOJIOTVTVIB 10-11 KJIACCAX HA YIJIYEJIEHHOM YPOBHE

JII{TIHO CTHbIE PE3YJIb TATbI OEYTIEHMfl
Jluqnocrnrre pe3ynbrarbr orpaxaror: .

1) poccnftcKyro rpaxAaHcKyro r4AeHTr4rrHocrb, rrarpr.rorr.r3M, yBaxeHI,Ie K cBoeMy Hapo.qy,
qyBcrBa orBercrBeHHocrr.r nepeA Po4rauoft, ropAocrr{ sa csofi xpafi., cBolo Po4rany, rrpoilnoe I4
Hacrorrqee MuoroHarlr4oHzrJrbHofo HapoAa Poccrara, )tsalxeHr4e rocyAapcrBeHHblx oI,IMBoJIoB (rep6,

Srar, rrarr,tr);
2) rpax4aucKyro no3nrlr{ro KaK aKTr4BHoro r4 orBercrBeHHoro rrJreHa pocczficroro o6rqecrna,

oco3Haroqefo cBolr KoHcrr,rryrlr4oHHbre npaBa rr o6raauuoctu, yBaxcarcrqero 3aKoH rr
rrpaBonopr4or, o6na4arouero qyBcrBoM co6crnennofo Aocror.rHcrBa, oco3HaHHo flpl{Hl,IMaroqero
TpaArrrlr,roHHbre Haur4oHanbHbre v o6qeqeroeeqecKr4e flMaHrrcrr4rrecKr4e u AeMoKparr4rrecKr{e
IIEHHOCTI4;

3) roroeuocrb K cnyxeHrrro Oreuecrny, efo 3arrlr4Te;
4) cSopnrzpoBaHHocrb Mr.rpoBo33penkrfl, coorBercrB).roqero coBpeMeHHoMy ypoBHro

pa3Bvrtvrfl. Ha)aKrl vr. o6rqecrnenHofi rrpaKTr,rKr{, ocHoBaHHoro Ha Ar4anofe Kynbryp, a raKxe
pa3nkrrrHbrx Sop,ur o6IqecrnenHoro co3HaHr4-s, oco3HaHlre cBoero Mecra B rlonllKynbrypHoM Mr{pe;

5) cSopurapoBaHHocrb ocHoB caMopa3Brrrr.rr Lr caMoBocrrfiTaHvfl, B coorBercrBl4l,I c
o6rqeveloneqecKr4Mr{ rleuHocr.rrMr,r 14 prp'eanaMkr fpaxAaHcKoro o6rqecrsa; foroBHocrb r]
cnoco6nocrb K caMocrosrerbHoft, tnop.recxofi u orBercrBegnofi AesrerbHocrr{;

6) TonepaHTHoe co3HaHr4e vr noBeAeHlre B rroJrrrKynbrypHoM Mr4pe, roroBHocrb 14
cuoco6nocrb Becrr{ ,4lranor c lpyrr,rMr.r Jrro.4bMr.r, Aocrufarb B HeM B3ar,rMorroHvrManvlg., HaxoAr,rrb
o6ruue \env v corpy.4Hr.rqurb Lrs r4x Aocrrancenvrfl, cnoco6nocrE rrporrlBocrorrb HAeonorlrkl
oKcrpeMl{3Ma, HarlzoHiurr43Ma, xceHo$o6vrr4, Ar.rcKpraMr,rHarlr4r,r [o corlr4alTbnbrM, penrdfr4o3HbrM,
paCOBI'IM, HaIII4OHaJIbHbIM IIpI,I3HaKaM 14 ApyrI4M H9TaTIIBHbIM COII[a.]IbHbIM tBIeHI4sM;

7) uanslxu corpyAHr4rrecrBa co cBepcrHurKaMpr,.4erbMr4 MJra.4rxefo Bo3pacra, B3pocnbrMr,r B
o6pa-:onarersuofi, o6rqecrnenHo rroJre3Hofi, yre6no-uccJreAoBarelrcrofi, [poeKTHoft ra 4pyrux
Br4AaX AeSTelbHOCTr,r ;

8) HpaBcrBeHHoe co3HaHI,Ie *r noBeAeHr4e Ha ocHoBe ycBoeHr,rs o6rqe.reroneqecKux
ueunocreft:

9) roroBHocrb Ir cnoco6socru K o6pasonanraro, B ToM qr{cre cauoo6pa-:oBaHr{ro, Ha
rlpor{}KeHllra nceft xI,I3Hr{; co3HareJlbuoe orHorrreHr4e K HenpeprrBHouy o6pasoBaHLrro KaK ycnoBlrrc
ycuemnoft npo(f eccvonzurtnofi ra o6ulecrnennoft lerrenbHocrr4;

10) ecreruqecKoe orHolrreHae K Mrrpy, BKrroqa-s gcrerr4Ky 6:otta, Hayquofo 14 TexHr{qecKofo
TBoprrecrBa, cfropra, o6rqecrseHHbrx orHorrr euuit ;

11) [p]rHtrlle kr peurnr.r3arlr4ro rlennocrefi 3AopoBoro v 6esonacHoro o6paza xr43H]r,
norpe6Hocru n QzszqecKoM caMocoBeprrreHcrBoBaHvrv, ganflTvlrx cloprrrBHo-o3Aopos[rersHoft
ref,TenbHocrblo, HerIprI{TIle BpeAHbrx npr'rBbrqeK: KypeHr4.rr, yuorpe6:reHrzr aJrKofoJrr, HapKorr4KoB;

12) 6epexnoe, orBercrBeHHoe vr KoMrrereHTHoe orHorrreHr4e K $usuvecrorvry vr
rrcllxoJlorutlecKoMy 3.uopoBbro, rax co6crBeHHoMy, TaK r4 Apyfrax ruo4efi, yMeHpre oKul3brBarb
rrepB).ro rroMorqb;

13) oco:naHnrrfi nrr6op 6yayqefi npo(peccuu rr Bo3MoxHocreft peanr.r3arlr4n co6crnennrrx
xI,I3HeHHbD( nJraHoB; oruolrreHae x npo$ecczonansHofi AerrenbHocrr4 KaK Bo3MoxtHocrr4 yqacrlrfi B
pemeHl4ll JrrMHbD(, o6rqecrnenHbrx, focyAapcrBeHHbrx, o6ulenaqr4oHaJrbHbrx upo6neu;

14) c(fopurlpoBaHHocrb 3KoJrorr4rrecKofo Mr,rrrrJreHur, rroHr4MaHur Brrvrfl:r,ufl. coquirnbHo-
3KoHoMr,FrecKr{x npoueccoB Ha cocro.sHr4e npr4poAnofi u corlrlzlJrbHofi cpe4u; nprao6pereHr.re onhrra
gKo-roro-Harrpan,renHofi Jesre--rbHocru :

15) ornercrBennoe orHomeur.re K co3.rlaHr,rro ce\rbr4 Ha ocHoBe oco3HaHHofo npr4HflTr4t

(



ffiTef, ceMefiHOft XLI3HI4'

METAfIPEAMETHbTE PE3yJIbTATbr oBytrEHr4f

\Ieranpe4n'rerHble pe3ynbrarbr orpaxaror:

1l}rlterruecaMocTo-f,TeJlbHoo[peAensTbIIen[AeflTeJIbHocTyIVcocTaBJUITbIIJIaHbI

Efre-rbEOCTI,r; caMocroflTeJrbHo OoyluecrBn-rrrb' KOHTponI4poBarb I4 KOppeKTI4poBarb

.:€flre:IbHocTb; I,IcIlojIb3oBaTb Bce Bo3MoXHbIe pecypcbl Ans AocTI,IXeHIIq [ocTaBIeHHbIX qeleft u

B-rE3aqr4rr rrJraHoB AeflTeJIbHOCru; elr6zpaTb ycflelllHble cTpaTefI4I4 B pa3nI'ItIHbIX CIlTyauJIsx;

2)yrr,rerrue[poAyKTIIBrroo6uarr.""",'"'oAeficrsonaTbBllpoqeccecoBMecrrroft
-fe{reJrbHOCTr4, r{r4TbrBaTb rro3I4III4II ApyfI4X yr{acTHIIKOB AeflTeJIbHOCTI4' esserrunuo pa3pelllaTb

xouQ;rrarrsr; - _,^tr_-^ --^
3) ena4enue HaBbIKaMI'I IIO3HaBaTe:Gnoit, yre6uo-r'rccJleAoBaTenrcrofi I',I fIpoeKTHOI4

fesTeJrbHOCTtl, HaBbrKaMI{ pa3pena""" rrpo6n"t; tt'oto6noc* U foToEHOcTb K CaMocTOflTeJIbHOMy

IIoI4cKyMeToAoBpeIIIeHI,Ifl[paKTI4qecKI4x3aAaq,[pI4MeHeHI{Iopa3nuqHblxMeToAoBIIo3HaHI{';
4) roronuocTb II Cfloco6nocTb K CaMocToflrenrsoft rausoprvraulIoHHo-Ilo3nasarenruofi

AeflTeJrbHOCTlr, BJTaAeHI{e HaBbIKUon" rronv"enras neo6xol"*oit""soprvlaqun u3 CnoBapeit pa^:nrrx

Tr4rroB, )MeHue opue'TlrpoBarbcfl B pa3nr4r{Hbrx r4croqH}rKax ransoprr,laur4v\ Kpr4Tr4qecK}I oueHuBarb

14r4HTepilperl'IpoBarbrar$oprr'lauflI0'floryraeMyrol{3pa3wlqHbD(IrcrolIHI4KOB;
5)yueuue[cIIoJIb3oBaTbcpeAcTnanrisoprvlalll4oHHblxI,IKoMMyHI4KaIII4oHHbIxTexHoJIoII4II

(aanee - I4KT) B perrreHl{I,I KOIHI4TLIBHbIX, KOMMyHI4KaTI',IBHbIX I{ opfaHI43aIII4OHHbIX 3aAaII c

cooruoAeuueu rpe6onanrafi epronou"n", t"*"* 6esonacHOCTI^' rlIrI4eHbI' pecypcoc6epexenur',

rrpaBoBbrx I'I sTlIrIecKI4x HopM' HopM uu$ opllauuounofi 6 esouacnocrn ;

6) yvrenue olpeAentTb Ha3HaqeHrae ra synrul4l',I pa3nurlHblx CoIII4aJIbHbIx IIHCTI4TyTOB;

7) yrr.renrae caMocTOtTeJIbHO OIIeHI4BaTb I4IIpI4HIIMaTb peIIeHI4S', OllpeAenflIolque cTpaTerI4IO

rtoBeAeHus, c TIeTOM rpaxAaHcrrrx I'I HpaBCTBeHHbIx qennocreft;

8)n:ra4errraef3bIKoBbIMI4cpeAcTBaMI{-yMeHIIe,'IcHo,JIO|IIIHOI{TotIHoII3JIa|aTbcBoloTotIKy
3peHlrfl, I4crloJlb3oBarb aAeKBarHbIe q3bIKoBr'Ie cpeAcr"ut 

,. ,,^-^n^e'qr{rrq coRenilraeMsx Aeficrn
g) nna4enrae HaBbrKaMrr rro3HaBarelrsoft ies:rercuu KaK OCO3HaHI'I{ coBeplflaeMbrx Aeficrsfiri

rr MbIcJIIITeJIbHbIX IIpOqeCCoB' I''IX pe3ynbTaToB II OCHoBaHuft' rpanuq CBOeI.O 3HaHlI'f, 14 IIe3IJAHkrfl'

HOBbIX IIO3HaBaTeJIbHbrx 3AIiAT I,I cpeAcTB I',IX AOCTI4XeHvrfl '

IIPEAMETHI'IE PE3yJIbTATbI OEyTIEHI'Ifl

Tpe6onarusKnpeAMeTHbIMpe3yJIF,TaTaMocBoeHHsyr,'ry6,'rerrrrofoKypca6uo;roruu
**rrro.riar rpe6onaHrrfl K p$y,'IbraraM ocBoeHras 6asonoro Kypca: 

-^DneMerjrr{ofi Havqr
1) c$opunpoBaHHoorl llpeAcraB:renuft o ponu I4 MecTe 6uonorl{r'r B CoBpeMeuuoft uayuuoa

Kaprr,rHe Mr,rpa; ,ro""tu"". ptn" 6raolorrau u 6opt"poBaHupl Kpyro3opa z (pynrqraonal'roft

rpaMorHOCTlr rleroBeK a ^nfl pelrreHllfl [paKTUrIecKI4X 3 aAarl ;

2) nJlaSeuue ocHOBOIIOnaIarclq[MI4 IIOHqTI4 'dM:[ vr [peAcTaBneHI4tMI4 o xusoft flpllpoAe' ee

yponuenotropraHI,I3aII[lII{3BOJIIOIIUfi;yBepeHHOellonb'o"u""t6uo:roDa-{ecr<ofirepuvnonornefir'r

cnunolrar<oft;
3) BJIaAeHITe ocHoBHr'IMI4 MeroAaMI4 Ha) {Horo rIo3HaHI'Iq' r4crIoJIb3yeMbIMlI flpli

6raoloilaqecrulx l{Cg;1eAoBagusx 6I'IBbIX o66exros il 3KOCI4CTSM: ofII4CaHI4e' I43MepeHI4e'

rrpoBeAeHlre na6mo4euufi; nsrrn:reHl4e I'I OIIeHKa aHTpoloIeHHbIX I{SN{eHeHUft B IIpI4poAe;

4) ctpoprr,rupoBaHHocTr yrr,renuii o6lqcusTb pe3ynbTaTbl 6uolor[-IecK]Ix SKCIIopLIMeHTOB'

peilrzlTb gJleMeHTapnrre 6raonofuqecrcl4e 3a a.{v; 
nn ^T'nrrrer{r,rro K 6uo:rorrue( 

-

5) cQopur,rpoBaHHocTl, co6creeHHoft IIo3lIulII4 IIo oTHoIIIeHI4Io K 6uo:rorruecrol{

urr$oprr,laql4ll, IloJlyqaeuofi ug pa3HbIX pIcToqHI,IKon, r rrro6arrbHblM sKoJloluqecrrau npo6JIeMaN{ I4

lyTsM llx perreHlrt.

r{ AOnoJIHrrTe,'rbHO OTpaxarcT:

6) c$oprr,lupoBaHHocTb cI,ICTeMbI 3Flasuit o6 o6rqux 6raoJlorz'IecKl4x 3aKOHOMepHOCTflx'

tuno"?;'f,ffio"urHocr6 
y^nenufi uccJreAoBarb vr a*arr^r3r'rpoBarb 6roro'a'recxue o6reKrbr lI

cI{cTeMbI'o6rscHgrs3aKoHoMepHocTI46[oIor?r.IecK}IXflpoueccoBu'{slirelF^uft;[pofHo3}lpoBaTb
IIocJIeAcTBI,Ifl3Haiil,IMsrx6nolorFIecKIIxuccle4onarruft;

8)nna4errueyMeHusMI4BbIABI4|aTb|I4IIoTe3bIHaocHoBesHaHlai to6ocrronof loJlalalol l t f lx

6[ororu.{ecKr4x 3aKo'oMep'ocrflx r{ 3aKo'ax, o ,,poflcxoxAe'rru nn cylrr'ocrl4 *LI3HLI' rno6alrnlx
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ru.qflFq.\ N SNOC(IEPE; IIPOBEP{Tb BbIABI'IHYTbIE IIIIIOTC36I 9KCTIEPIIMEIITUINbHbIMI'I CPCACTBAMI4'

$ .'nr-. -up1x ue--Ib uccJle [oBauvs';
*, etafenl{e MeroAaMLI caMos'fogrensHofi rlocraHoBKu 6zolorraqecKl'Ix 3KcrIepkIMeHToB'

:ffix3'$rs- ^E air]/{3a pI oIIeHKI4 AOCTOBepHocTI'r nonyqeHHof o pe3ynbrara;

lrir ctfoprrarrpoBaHHocrr y6ex4eHHocrr4 n neo6xo4l4Mocrl4 co6:IoAenras sTpIqecKI'IX HopM I'I

-J--[onrqecxrx rpe6oe auufi,npunpoBeAegl4u 6raoloruqecKl'Ix uccle4onanlrft'

2. COIEPXAHI'IE yqEEHOTO TTPEAMETA
10 rclacc

Plrrsr I. BneAenrae B Kypc 6uo"roruu 10-11 KJIaccoB

Eno.rornq KaK HayKa Ir ee [prrKJraAHoe 3HalleHrre'

Be€:enr.re: Braolorus - 
"uy*u 

o *""or. Ompacnu 6uonozuu, e€ censu c dpyzuuu uayrcauu (

Ktpcueou 6 meKcme ewdeneu Mamepuary, rcomoputit nodnecrcum usyueHun, Ho He 9Kaoqoemct

ntpe6oeauun K ypo1Hn nodzomoercu BunycKHu*oi\. B^onorl4qecKoe pa-:noo6pasl4e KaK npo6:reua

ilcropuvr :nayKtt 6uotoruu. llparrzuecr.as 6raororvs Lr ee 3HarleHr4e. Exorexuororus' Euouurc

po* 6uolofr{r{ecKr.rx ,rrunrfi e $opmupoBaHl{I4 coBpeMeHHofi ecrecrBeHHoHayqnofr raprunrr

\ffip4.

)xcrEpcuu e npupody. T. Muozoo6pasue eudoe'

2. Cesouuarc u3JneHeHun e nPuPode'
o6uue 6uo;roruqecKne qBJIeH.LIfl *r MeTOAbI IIX UCCJIeAOBaHUq.

OcnoeHrre cnoficrea x{r,I3Hr,r. O6lrrae [pI{3HaKIr 6rao:rornqecKl'Ix cl4creM"

, OrJrnrrr.rreJlbHbre rrpLI3HaKr4 xr4Boro lr HexlrBoro. Oupe4eJIeHI{e rloHqrl4fl (}KI43Hb))'

Buocucreva xax o6:seKT lr3f{eHrr s 6uotoruu I4 KaK crpyKTypHafl' el.rr[krr\a Nzsoft

\,raTeputr. crpycrypnbre ypoBHII OpraHII3 aU uu >xusoil IIpHpoAbI : tuolery:upnrrfi ,

x,reroqntrfr, optaHlr3MeuHUfi, [olyntquoHHO-BI'{AOBOfi, 6UOreoqeHoruuecrvft'

6uocSepnrrfi. MeroAtr 6uo:roruqecKrrx r4ccJleAosauufi. Ha6:ToAeuI'Ie, sKcrIeplIMeHT,

orucaHrre, r,r3MepeHpre lr onpeAeneHl4e BlrAon - 6uolofrrlecKl4e MeroAbI vrcYrerlvrfl npI'IpoAbI'

Mo4elrapoBaHpre r4 MoHr4TopI,rnr. onpe4eJIeHIIe BI4AOB pauenufi u XIIBOTHbIX'

Ia,opamopuan panoma Jt& I <Ha6nroleHl'Ie 3a xranoft rneffiofi>
*f 

l.IlpraroroBJreHr{e Mr4KponpelapuraAns paccMorpeHus KJleroqHofo crpoeHl4{ Irvlcra 3noAez'

2. Ha6noaeHr.re 3a ABrrxeHr4eM UrrrorrJra3Mbr B KlrerKax ]turcra sJIoAeIr noA BJILI-t{Hraeu $axropoe

enerrHefi cpeAbr.

3. paccuarpr.rBaHr.re rroA Mr4KpocKorroM pa:noo6pasnlrx uu$ysopuit'u ux ABUxeHLI-f,'

llufuopamojnan pu,omu Jtlb i <MeroAuxa pa6oru c orpeAenureJlsMrr pacreuufi u xl'lBorHbrx))

1. Merolnra pa6oTbr c ollpeAenl{TeJlsMl4 pacrenzf U XI4BOTHbIX.

2. Mop$olofuqecKoe orrl4caHl4e oAHof o nw4a pacr euuit''

PasAeI II. Euocseprrr'Ifi ypoBeHb opf aHII3aII[[I XII3HI,I

Oco6ennocru 6uoc$epHoro ypoBHt xnnofi MarepI4I'I'

V.renue o 6noc{epe. ttonsire o 6r.roc$"p". ipu""qbr r{ crpyKrypa 6uoc(fepu. vqeHrae B'I'1'

Bepna4crofo o xr4BoM BerqecrBe 
" 

a.o o"o6a""o"t"*. @ynrquu xI'IBofo BelrlecrBa n 6uoctfepe'

flpoucxoxgeHrre xrrBoro Beqecrna. franore3rl rlpol4cxoxAeHl4fl xI'IBoro BelqecrBa na 3en'lre, ux

aHa,,u3 vr orregKa. conpeuennsre rrrrrore3br npoucxoxAeHl4s xrr3HI'I (A.l{' onapun v [x'

Xpouo:roru fl pa3BLTyrfl. Xr43HII na 3eltle. 3nomoufl q 6zoc$ epH.

Euocsepa narc r,lo6aJrbHafl 6raocucretra. (DyHrquoHanbHa{ HeO.4HOpOAHOCTb XIIBO|O BelrlecrBa'

Oco6ennocrlr pac[peAeneHrrr 6uorrlaccH na 3emre. Kpyronoporbr BeluecrB I,I rIoroKLI sHeprI'II4

6uoc$epe. Buononrqecrcufi rppoBopor r{ ero 3HarIeHI4e. Euoreoxuvl4rlecKl'Ie uIrKJIbr n 6uoctfep

Euozeuuan Muzpat4un amoMo6. MexanrasN{sr ycrofiuuBocrtr 6uoc0epr,l.

yc.nosus ril.r3Hrr n 6nocrfepe. Cpe4rr xrrr3Hlr na 3errlle. 3ronorra'Iecrue $arropbl n ux 3HaqeHue'

A6uo'aqecrue, 6norrFrecKrle r,r aHTponoreHHble Samopu. Kounnercnoe Aeficreue Saxropon

cpeAbr Ha opraHlr zv. O6u4ue 3aKoHoMepHocmu BnunHun sKonozurtecxux fiarcmopoq Ha

3axon on*)ryro. 3arcou MuHux4y,^a. Euonozu'tecKue pumMu. @omonepuodusu' He

xr4reJrb 6gocsepsr. f:ro6a:rsnbre lr3MeHenvrfl B 6uocSepe, BbBBaHHbIe AesrerbHocrr'ro



Lrun'-ierra ycrofturanofo pa3Bl'ITI4r 6raocseprr' Po:n B3alIMooT'oureurafi qeJIOBeKa 14 IIpI4poAbI B

;=t-* 6rEoc$epu ' )I{ueoil Mup u kyrbmypa'

Wamopnan pufuomu Jtre 3 <Yc:rosns xr43HI'I n 6raoc$epe>

-- Orpe:eJIeHIIe IIbIJIeBoro 3arpt3HeHl4t Bo3Ayxa B IIoMenIeHt['r v Ha yJII'Iqe' OlpeAelenrae

mrflrIeCKoIO 3ar.p.f, 3Henur arnaoCs epHoro Bo3AyXa C IIoMoIIIbIo 6rlOrauAraxaropoB'

- 
Oupe:eneHlle 3arpt3HeHI4'f, BoAbr B BoAoeMe'

_:JL.-c--retroBaHr,Ie "Olorurtu"arorqeft 
cloco6nocTll 3e.lIeHbIX U Csarnonblx MXOB'

?rcr1'pcuu e npupody' 1' Xunofi MlIp BoKpyr Hac'

l- f,Ipxeusr ofiucaHll-f, )KI4Boro iroKpoBa Ha reppl{Topl4l4 oKono ruKoJILI'

Perre,rIII.BlroreolreHorr'rqecrcrafiypoBeHr'opraHr{3alluuxrr3Hrr
Ilpnpo4noe coo6ulecrBo KaK 6raoreoqeno3 r'I sKocucreMa'

Fnoreoueno3 KaK lracrb 6uoc$ep'. EuoreoueHo3br KaK crpyKTypHble KoMfIoHeHTbr 6uocoeprt'

flonsrzs <<6raoreoueHo3)), <6raoqeuos) u ((3KOCIICTeMa>' flonsTl',Ih (3KoToII)) v <6uoron>'

crpoeui,re r,r csolcrsa 6noreouenoru 1rno""crenr,r). crpyrcrypa gKocrrcreMm' flpocrpaHcrBeHHa-s

rr BrrAoBaf, crp)r(rypa 6uoreouenoru. ilp""noco6:renufl opral{I{3MoB K to-"tttl1-:1--T::1

,5uoreoqenosax. @ynKIII'IOHa,TbHEI. KOMIIOH.HT'I 3KOCI',ICT.M'I' Tuui'r cesgefi 14 3AB'ICI4MOCT.I',I

duoreoqenoge. cr,creMbr (dr4rqHllK-xeprBa) rr (napa3r4T- xo3rrrH>. llrarqenrre cBfl3vr B gKocl4creMe'

SronorraqecKr'e Hr,rrlrr r4 XlI3HeHH"r" 6opt", opraHI43MOe s 6uoreolleHo3e' Tpo$uuecrue ypoBHI4'

Tunutnuu|esdxt4enei l . I lupauu4lr""" . , , . | Ipanrala3KoJlo|I4l{ecrof innpauz4rr.Kpy|oBopoT
BerrIecTB 14 rrpeBparqe'r4t sHep'zu s 6'ooreo{a"or". carrlopery:rflI\trs'B 3KOCI4CT.Me' YcroirquBocTb

14 Ar4HaMrrKa gKocr4crerr,l. 3apox4eHl4e I'r cMeHa 6'aoreoqe*r oios' flonnmue o cyKl4eccuu' Cmaduu

pa36umuflbuozeoqeuosoe.Cy"toqHbleI, Ice3oHHbleII3MeHeHugs6uoreol leHo3e.Muorooopasne
ouoreouenoson tr IIx 3HaqeHHe. BoII*re sKoc'rcreMbr 14 cyxolyrHbre 6uoreorleHo3br'

tr4cryccrneHHbre 6noreoqeuosrr afposKo.r.,rcreMbr (arpo6zouenosrr). cpanulrre*uax

XapaKTepI{crI{Ka ecrecrBeHgblx 3Kocl'rcreM r{ utpo'no""tt"*' Coxpauenue pa3Hoo6pazut'

3KoclrcreM. BrusHue AesrenbHocrr{ qeJroBeKa Ha 6uoreoqenogu. IzIcnoJIb3oBaHI'Ie 6uoreoueuoson

B r,rcroprru r{eJroBetrecrBa. 3roro'a.recKr4e 3aKoHbr rrpr'poAorloJlE3oBa*."fl' }r(usa* [pllpoAa B

tr;:ff;:r:::';#""X;"'f;";'ltn,",,o"o6.,re''o*b 
opraH'r3MoB K cosN{ecnron xr'r3'r4 B

6raoreoqenose>. IrlccneAoBaHl'Ie 
""pt 

np"'noco6lesnocTl4 pacTettuit' u XI'IBOTHbIX K ycnoBl4tM

xr43Hr4 B JrecHoM 6raoreoqeno:a 

-(*"r"eHHbre 
$oprr,Gr, SKOJIOflIqecKUe ]flLrilrvr' cpaBHeHUe

oco6esnocreft opranu3MoB pa3Hbrx tpycoB)'

1opamopnan pa6omav\? 5 <CsoficrBa 3KocrrcreM>

1. CocrasreHlle cxeM rlepeHoca BenlecrB I4 3HepD4I4 B 3Kocr{creMax'

2.klcctrcloBaHrre raglteneurafi B sKOCIiICTetu* 
"u 

6uoJrorfi'IecKl',rx MOAe:rnx (arcapllyM)'

Jla,opamopuan pa,omu Jn! 6 <<ouerrxa 3KoJIo|'IqecKoIo cocTosHuq Teppl4Topl{ra (napxa' ra:orra),

rrpl4nerarcilIefi r umone>>

1. Onucanue flpr,lpoAuoro cooorqecrBa'

2.PenegueSKOJIo|FIeOKI{X3alaalHaMaTepua"'IaxcBoefope|I4oHa.
PasleJIIV.IIonylflIIIIoHHo-BuAonoftypoBeHbopfaHII3auI{I|}KI{3HI{
oco 6ennocTr,r [oilyntIII4OHHO -BIIAOBoTo ypoBHs ntu3Hll'

BnA ll urgoooparoBaHlle. Bra4, ero xapaKTepI4CrI4Ka I'I CTpyKTypa' Kpurepuv Bv]lna' IlOUylrqur

KaK crpyKTypHa-rr eAr{H III\A BkI\aII KaK $opua elo cylllect"o"utt""' flonynxql{r KaK crpyrrypnslfi

*otrro"L"t 6uoreo{enogoe' Tunrr nouy:r-a{ufi '

flony:rxqux KaK sJIeMeHTapHat envl:f[v]\a sBonIOqIII4' flonsrue o reno$On4e lloilyntul{u'

Irlccle4onanux c.c. gernepuroea. Ilonsrrae o MI',IKpO3BOnIoqIII' Y 
o6pasonaurau BI4AOB'

3:reuenrapur,re saxroprr 9B6JIIOUI4I',I. [eilNyuue '"n"' SBOJIIOUI4I{' Ecrecrsennrrfi Or6op -

r.[aeHsril 4Uaxyquft sar<rop sBOJIIOIII4II. (Dopur'r ecTecTBeHHOro or6opa' BgauNlocefl3b ABI{ ilvIX

cI,rJI3BoJlloqulr.BraAoo6pa:onanl4e-[poqeccyBeJII'FIeHI'IflBI4AoBna3eule'
flpoucxox^eHr.re u sTarrbr t*otau'""'"arrl*a*o. Mecro aIeJIoBeKa B cl'IcreMe xcllBoro MI'Ipa"

,,on.srr,rs ((roMr4'LrAbr)> u ((rroHfr{4rr>. rlpe4ruecrBe'Hr4Krr rreJroBeKa. llony:rxu[oH'ar KoHIIelIIIrfl

[por4CXOXAeHr4f, qeJIOBeKa. 3ranrr 3BOJIIOUIII4 IIeJIOBeKa' I'Icmopun usyqeHun aHmponozeH$a'

oco6ennocrn 3BoJrrourrr4 qeJroBeKa. ge:roeex KaK yuura,uu'il BnnA x[eoft [pnnpoAbl'

flo_ruruura*"rr-*ufunrep Br.rAa geroeerc pasyrr,tufi. Pacceneuue qenoqeKa no seMHoJvty

qe-roeeqecKne pacbl II r[IIOTe3bI [poI4CXO]KAeHII' pac' Haxodrcu naJteollumuqecKozo qeno6

nreppnnopr,r, fo,rruu.. YqeHlle o6 eso,'IrcqHrr r{ ero 3HaqeHrre' PasslIrue 3BoJIToIII{oHHbx LIAepI B



--__ _

W dro-roruu. 3naqenue pa6or K. IIunHes, X-8. Jlalrlapra I'I 3Bonrouuonnofi reopura rI'

ts_ )qepne g. [apnuna o6 snorrorlrdr4. Pors ssoruoqrzonnoft TeopI4I'I n $opl'apoBa[vrr4

qFffiofi ecrecrnerr"onay""ofi xaprunrr Mlrpa. cranreru'IecKas reopu{ 3BoJIroIrI4[' ocuoeHsre

-r*Dnocrlr oBoJrroqrau. Pesynbrarbr oBoJrroquu. (DoprrlupoBaHlre npucuoco6JreHHocrl4 K cpeAe

a-',J. O6pa:oeaur4e HoBbrx Br4AoB. Cnoco6rr ua4oo6pa:oBaHuf,. Mlatcpo- [I MaKpo3BoJIroIII4fl'

,krrre-ncrBa SBoJrrourrr4 xr,rnofi npupoAbr. Braorenerra.recruft 3aKOH. 3aron 3apoAbrlrreBoro

TBa. ocnosHsre HafrpaBnegr'rr sBoffoqlll4: apoMop$os' k-.;ivoa1lanTar\klfl', AeIeHepaIIur (A'H

-*..poo", 14.14. Illnransiaysen). Ilpnuuurr 6uolorrlecKofo rporpecca vI 6uolorruecKofo

Fe{Fecca. Ocnonurre aporuop$osrr B 3Bonloqal{ pacrenufi v I${BOTHLIX' Cracrelra XI4BbIX

ffi*.ton na 3err,rle. Coxpanerule MHoroo6pasut'Bl4AoB - ocHoBa ycrofiunnocru 6uocSeprt'

Coxpa"e"ue 6nopa:noodparnn - HacyqHafl BaAarra qed'IoBeqecrBa. llpo6neua coxpaHeHl'It

bso-rorr.r.recKoro pasnoo6pasnl. feno$oHA r4 oxpaHa peAKux I4 l{crle3arorql4x BLIAoB. Bceuzpnax

cTpaTeD.Is coxpaHeHrrt [p]IpoAHbrx BI'IAOB.

-Iaflopamopuaa padoma J\b 7 <Xaparrepl4crl'IKu BIrAa))

1. Irl:yrenrae rr,lopQolofr4qecKrrx Kprrrepr4eB BkrILa HA XI{BbIX KOMHarHbx pacreHlatx utm rep6apuu

I4 KONJIEKIII,I-fl X )KI,IBOTHbD(.

2. Bbrsereune lrop$oJrorr4rrecKplx [prr3HaKoB npl4 orIucaHHI{ pa3Hbx BI'IAOB poAa rpaAecKaHIIUs

(r,rrur poaa 6eronus. nelaproHur).
llu^opamopruun pa^omu ll'e I <3Haqeuze I{cKyccrBeHHofO oroopa>

1. lzlsyuenue pe3ynbraroB krcKyccrBeHHoro or6opa - pa3Hoo6pazut coproB pacleYuir u IIopoA

XI,IBOTHbIX.

2. BsrsereHue oco6ennocrefr copra y pacrenrafi Ha rlpl,rMepe ceHrIo-IIIlIt (ysan'r6apcrofi (pr'ralwr) kr

rrJroAoB s6nosra Pa3HbD( coPToB.

llanopamopnan panomu Jtfit 9 <BHsBneHr4e apoN.lopso3oB I,I I4I.ZlOaAaII'raUlIuy opfaHlI3MOB))

1. Bgse;reHue apoMop$osoe Ha IIpIIMepe KoMHaTHbIX pacrenufi: UBeTKoBoro 14

raroporHl,Ixoo6pasHoro (6eroHur u ue(fponeuzc zlla 4p')'

2. Brrseneg1e :g'IirIroallaflTaIJprkl y HaceKoMblx (rollerqu'-) uttu pacrenufi (eIl4u

rpaAecKaHquu, 6eronuu uttu gP) -
1l r"lacc

PasAer I. Opranurnrennsrfi ypoBeHb llilr3lrrr

Oprauzsueuurrft ypoBeHb )KIr3HI{ r ero ponb B nplrpoAe'

xunofi opru""t* KaK 6uonoru.recrcas crrcreMa. oAnOXnerorlHble v MHOfoKJIeroqHbre

Opaat"rt"r. TrcAruu, opZaHbI, C\'Icmen^w OpzAHO6, 'ltx BsAuJvtOC?tsb KQK oCHOGa qeIOCmHOCmU

i4HozoKqemoqHozo opzyHusMa. folteoCrag. OCnOsHI're npoqeOObl XI'I3HeAeflTeJIbHOcTI'I

oAHoKnerorrHbrx rI MHofoKJreroqHbrx opraHLI3Moe. TrltrH rruralkrg. n cuoco6rr Ao6nreaH[s TII4IIII4

opraHV3MaMpI: feTepoTpo$t; (canpompo(tu, napa3umbt, xult4Hl'tKu) u anrorpo$w (xeaompofiut u

$ o m o mp o Q w) . P ery ttrlr4s rpoqeccoB xrr3HeAerreJIbHOCrIl OpIaHII3MOB.

PagprnOXeHIIe U pa3BIITI{e OpraHI,l3MOn. BoCnpOI43BeAeHI'Ie OpfaHZ3MOB, eIO 3HarIeHIIe' Tunrr

pa3MHOXCeHI4S. Becnoloe r4 noJroBoe pa3MHOXteHI4e, ero 3HarIeHUe. onnoAorsopeHl'Ie u efo

irnu-rarr"". Bnemnee r{ BHyrpeHHee orrJroAorBopeHue y }il.IBorHblx. ,{nofinoe orIJIoAorBopeHI{e y

uBerKoBbrx pacrenrafi. )I{usuenuwe quubt u uepedoeaHue noKotteuuil- VlttluBllAyanbHoe pa3BI4TI'Ie

MgofoKJreroqHoro opfaHr43Ma (onroren*). Sru6puona:rbHoe I{ nocralt6plloHaJlbHoe pa3BI4TI4e

opfaHr43Mon. llpuuranbr Hapymeurafi pasnurr4fl opraHLI3MoB. llocreAcrekrs BIrvrflIJr4t €LIIKoroJIt,

HHKOTI4Ha, HapKoTuqecKI4X BetqecTB Ha pa3BI4TI',Ie 3apoAblrlla qeJIOBeKa'

OCnOnnrre 3aKOHOMSpHOCTII HaCJISACTBSHHOCTII I{ I{3MeHTIUBOCTII'

HaclelcrgeHHocTb I4 II3MeHIII4BoCTb - ceoficrna opIaHI43Mon. I4s\deH'IuBocTb

lpH3HaKoB opfaHr,r3Ma 14 ee rr,rrrbr. feneuara. I4cropuu pa3Br'Ikrs' reHer[KI'I. MeroArr feHeruKll'

\{ero.qH v3iv:lrc]f{vrg. HacJreAcrBeHHocrr{ qeroBeKa. feneru'recKaq repMnHoJlorut u OITMBoJII'IKa'

OcnoeHsre floH{Tr4fl reHerr4Kr4. feurr vr [pI{3HaKI,I. 3aronon'lepHocr}r HacreAoBaHI'Is'

)-cragoBJreHHbre f. MeH,ueneM, r{x rlr4Tonon.rr{ecKl,Ie ocHoBbI. Monoru6plrAHoe ra AIaDa6praAnoe

cR?erUI4BaHr.re. 3aronouepHocTl'I cqerIJIeHHoIo HacJIeAoBaHI'Ifl' 3axou T' Moprana'

B:an-rrolefrcrBr4e reHoB. Teopun zeua. Paseumue 3HaHuil o zeuomune- lettoTl,Irl KaK IIeJIocrHafi

cxcre\ra. feuou qeno7eKa. Xporrrocorr,trar reoplls HacJIeAcrBeHHocrI4. Onpe4elenue rIoJIa'

fesergra rroJra pr HacJreAoBaHrre, cqenneHHoe c IIOJIOM. Hacle4crneHHble 6ole:uu, vtx

upo$nrarrnra. 3ruqecKlre acrIeKTbI



-

GrulmrFrcxofi reHerr.rKr4. OcnosHrre $arroprr, (popuupy'rorque 3AopoBbe rreJloBera. O6pa: XI43HI4

[ {p;tBre qeJIoBeKa. POlr rnOpuegTBa B }Ka3HI4 IIeJIOBeKa n O6rqeCrea.

tbmre 3aKoHoMepHocrrr r,r3MeHqrrBocrrr. I4gN,renqzsocrb rIpLI3HaKoB opfaHveMa vI ee rlIrIbI

MIF-lgrBeHHar il HeHacJIe.4crBeHHiuI). 3atcononrepHocrl,I I,I3MeHrIlIBocrI'I. HacreAcreeHHa{

Gtgg1ffiocrb: xonr6unarunnas u Myrarlr4oHHat. Mo4Il$uraqlroHHaf, 'Ir3MeHrII4Bocrb. Hoplta

lg -r{u. Myraquz, r4x Marepr4auloHas ocHoBa - Ir3MeHeHI{e reHoB H xpoMocou. BzArr nryraqufi n

ftr fprrqr,rHbr. llocreAcrsus BJrrrsHtrfl MyrareHoB Ha opfaHI{3M. Meplt 3aIrII,ITbI cpeAbl or

]trpfiHeHl4t MyrafeHaMLr. Mepu npo$u:raruEru
ga--re.fcrBeHHblx :a6oJreeaHnft qerosexa.

Csrercqus n fiuorexnoJrorr{q ua c,ryx6e qeJroBeqecrna. CelerlJzrs vt ee 3aAarII{. Brcnaa H.I'I-

Baegroea B pa3Br{Tr,re ceneKrlr4r.r. Yqenue o IIeHTpax IrlHoroo6paszx pr [poucxo]I(AeHl4fl

r+--rbrypHbrx pacreHr{fi. 3axou foMoJrorurqecKrlx psAoB HacJleAcrBennofi rasN{eHrII,IBocrI'I. MeroArr

s-e--r€K[r4r,r. ux feHerr,rqecKr,re ocHoBbr. Oco1enuocmu cereKLpu' pacmeuuit, ztcttqomHbffi u

-ttuKpoopzqHu3v,to6. Bltorexno:roil{fl, ee HanpaBneHus. 3ruqecKl4e acrIeKTbI npI'IMeHeHI4t feHHbrx

rexno:rorufi. 3rn.recr[e acrreKTbr pa3Brrrvs. HeKoropbrx prccneloeaHufi B 6r,rorexnolorurz

(rnonuponaHl,Ie rleroBeKa, HarIpaBJIeHHoe rr3MeHeHI'Ie reuoua).

Ilapcrno Bupycsro ero pa3Hoo6parne rr 3HarreHr.re. Ilapcrna npoKapl{orllqecKl4x opraHI{3MoB, HX

pasnoo6pa:rre 14 3HarreHlre B npr4poAe. IJapcrna oyKapllorllqecKlrx opfaHI{3MoB, I4x 3HaqeHple B

[p?rpoAe. I{apcrno HeKJrerorrHbrx opraHV3MoB - BlrpycoB, I{x pasnoo6pa:ue, crpoeHl'Ie vr

SynrqnouupoBaHr4e B rrp[poAe. Br.rpycutre sa6oresaHIax. llpo$ranaKTl,IKa BllpycHbrx sa6oneeauufi.

Jladopamopnaa padoms Jyb 10 <CeoficrBa xfl4BbIX opraHI43MoB)

1. Ha6:toaeHr.re 3a rrepeABlrx(eHr.reM )Kr.rBortrrr,rx: raH$ysopuu-ry(fe:mrll, AoxAeBoro qepB.rl' yJII'ITKI'I,

aKBapr{}MHofi pu6ru.
2. Brrsnnenue noBeAeHrrecKr.rx pearqrEfi irr4BorHbrx na $axropu nHelrueft cpeAbl.

JI a 6 op amop u an p u 6 o ma JYe I I <Mo4ra (f uxaIIrIoHHa{ I'I3MeHqI4Bocrb))

1. flocrpoenLre BapuunaeHofi rpunoft (ua npznrepe pa3MepoB lltcrren).

2. flocrpoeHvre rlapnarnnnofi xpr.leofi (na npuuepe pa3MepoB rInoAoB nacryumeft cyuru).
jlaflopamopnan pafloma Jllt 12 <Bupyurue sa6oreeaHl4s pacreHLrfi> (Ha rlpl4Mepe KynbrypHblx

pacrenufi (rep6apufi) I4 rlo cnpaBoqnofi :rureparype).

PasAe,r II. K.nero.lruft yponeHb opraHrl3allralr ]Krr3Hrr

Krero.{Hufi yponeHr opraHl43alllr'vr}Krr3urt Ir efo ponb B npupoAe.

Crpoenne xranofi KJrerKrr. I]rarolorux - HayKa o KnerKe. MeroAu I,I3f{eHI4s r.nerrn. M-

lllnefiAen u T. l[eaHH - ocHoBorroJroxHr'rKr4 KJreroqHoit r.eopuu. OcHosHHe rIoJIo)KeHIrs rreroqHofi

Teopu[. Ocnosnrre rorro)KeHns coBpeMeHHoro yqeHut o KJIerKe. MHoroo6pa3Lre KJIerox ra rxanefi.

Crpoenue KJreroK a BHyrpr4Kireror{Hbrx o6pa^:onaH[fi. OcnoeHble qacrpl KJIeTKI{. llonepxuocrHrrft

KoMnJreKc KJrerKr4, ero crpoeHne H $ynrcqura. I{urou:rasva, ed opfaHol4Abl; I4x crpoeHue 14

$yurqun. f^qpo, efo crpoeHrre Synxuura. B:auMocssgr crpoeHl4-fl rr $ynrqufi qacrefi 14

opraHor4AoB KJrerKr4. Xpolrocol,rbr, r4x xrzMr4qecKl,Ifi cocran, crpyKTypa a $y'nrquz. 3naqeHue

BI,IAoBofo rlocrorHcTBarrr4clra, Soplru I4 pa3MepoB xpoMocoM. fotr,lo:roruqHble }I HefoMoJIorpIqHbIe

xpoMocoMbr. Oco6ennocrr.r KJreroK npoKapr{or v 3yKapl4or. frlnoresrr Bo3HI,IKHoBeHI'LI{

3yKaprrorrl.recrofi KnerKr4.
llpoqeccsr xrr3HeAeqrerr,Hocrrr KJrerKrr. ,{e:renue KJIeTKIa: MIrro3 I,r ntefios. llo4roronra KJIeTKIa

K AeneHr{rc. KneroqHrrfi qzrur. Llnrep$asa u Mr4To3. @a:sr MLITo3a. Mefios I4 ero $asrr. CxoAcreo li

pa3nurrr4e Mr{To3a r.r Nnefiosa. 3na.renrae Mr4To3a fl Mefiosa. ConrarraqecKl,Ie 14 [oJIoBbIe KJIeTKI'I"

Inn:rouAnrrfi u ran:rozffrsrft ua6op xpoMocoM B KJrerKax. Pagsurlre TIoJIoBbIX KJreroK y pac,reunit

H )KprBorHbrx. K:rema - ocHoBHa.s crpyKTypHar z (pyut<q[oHalbHas eALIHI4IIa )KI43HeAe.f,TeJIbHocrI{

o.lHoKJreroqHoro kr MHoroKJrerorrHofo opraHI,I3MoB. K:ierra - eAI4Hr,Iqa pocra kr pa3Br4rr4fr'

opraHrl3Moe. Cneufianvaar\krfl KJreroK, o6pa-:onaHue manefi. Mnoroo6pa3ue KJIeroK LI TKaHI4.

lap:touun, npupodocoo6pasuocmb u ynpasreHue B iculoil r<nemrce. Hayuuoe no3HQHue u npo6neua

:tc. r e L' oo6pasH oc mu e npupode.

.Iaflopamopnan pa6omu. Np 13 <?I:yuenue crpoeHus KJIerKrl)) (Ha nplarraepe oAHoKneroqHbIX I4

\tHof oK--Ieror{Hbrx opranu:uon)
1. Cpaeneru4e crpoeHr4q KJreroK rrpoKapr.ror (6arrepura, BoAopocn[, Hocrox) Ir syKapuor (pacreHlIx,
'aHBorHoro. I-pra6a).
2. CpaeneHrle crpoeHI4t KJIeroK oAHoKnerorlHofo
(lcrarru.f ornro HaAa, Irvcr a 3JIoAeI4, grII,IAepMI4ca nyxa).

v MHOrOKJIeTOrrHolo oplaHI43MOB
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pafloma J'b 14 <I,Isyrenue ceoficre KJIeTKI{))

we sar Mr4TO3a HA rrpr,rMepe Mr'rKponpelapaTa KJIeTOK KOHIIUKa KOpHS' 2'

rIpoHlIIIaeMocTI,I pacTI{TeJIbHbrx I{ XI4BOTHbD( KJIeroK'

eHI{e [JIa3MOJILI3a I4 AeIIJIa3MOJI]I3a B KJIeTKax 3II]IAepM]ICa n)rKa'

III. Mo;lerylrpnrrfi ypoBerrb opraHrr3 allrru )Kr{3HIr

u.apuuft ypoBeHb xLI3HlI u ero oco6eHnocrl4'

y.ra"prt"rft coCTaB )ICIIB6IX KJIST9K. Oprauraqec1l'Ie lI HeOpfaHuqeCKI;Ie BexIeCTBa B KJISTKS'

opfaHr.r3arlr4fl KJreTKr.r. Marpo- r.r MlIKpOsneMeHTbI. LIx ponr B KJIeTKe' ocnoeHrre

bre MoJreKyru x[sofi MaTep[]r. oco6eHnocTl{ cTpoeH[s MoneKyJI OpIaHI4rIecKux

FUeCTB: 6emOn, yrneBOAOB, JIIIIII.IAOB, HyKne]IHOBbrx KI{CJIOT' belrra I4 HyKJIeI'IHOBbIe KI4CJIOTbI'

KrZ11aMoCB.l3b I4x CTpOeHI,Is n (fynrqnfi, suaueuue B KJIeTKe' Xun'rraqeCruft cOcraB XpoMOcOM'

Crpoenue I4 cBoficrBa,{HK rcar Hocl4reJlf, HacneAcrBennofi ranQopruaUu":P--"11"**rax [HK'

Xrlru.recrne flpoueccbr B MoJreKyflqpubrx crrcreMax. Bnocranreg e xtusrrx KJIerKax. Marpuunoe

Boc[poll3BolCtuo 6eflros. @orocranre3, ero ponb B rtpupoAe' CeerOsrre I,I TeMHoBbIe peaKIIIII4

lforocranrega. XeuocLIHTe3 LI ero ponb B IIpHpoAe. MolerylapHble Ilpoqeccbl pacqenneHlat{

BeITIeCTB B gJleMeHTapnrrx 6r.rOCnCTeMax. CT a[v]1-3HepfeTI,IueCKOIO O6uena' EpOxenUe LI AbIXaHIIe'

flpeo6pa.:oBaHue sHepIuI4 B KJIerKe. Pols Sepueuron KaK peryn-sTopoB 6uouonerylxpnrx

,rpoq"""ou. cxoAcrno xlrMr4r{ecKoro cocTaBa MoneKyn xI'IBbx cIICTeM KaK.4OKa3aTenbcTBO poAcTBa

pinHbrx opfanl,I3Mon. Ponr ecrecrBeHHbrx Ir

"cnyt.tu"Hubrx 
6raononuuepoB B oKpyxarcuefi cpeAe'

Bpervrn sKoJlorl,IqecKoft KyJIbTypbI. Xraur4qecroe 3arps3HeHue oxpy;r<aroqefi qpeAbl KaK

rlo6anrnas 3KoJlofl4qea*- 
-tpo6o"tu. 

OcosHalrrle qeloBeqecrsoN{ ubupexolsEefi IIeHHOcTt4

xr,r3'r,r. lyuauucmuqecKoe co3HaHue u 1nazozoeeuue neped Jrcu3Hbto. SlcolornqecKajl Kynbrypa -

BalKHat 3a\aqa qeroBeqecrBa.

3arnroqenrae: o6o6qenr.Ie sHaH1afi o pasnoo6pa-:uu )KLI3H]I, [peAcTaBJIeHHoft 6raocucreuavu

piBnllqubD( ypoenefi cJIo)KHogrI{. 3aAa-ra 6nononaz na XXI seK'

Jlanopamopnan pa^oma ltfe 15 <OpranuuecKlle BeluecTBa KTIeTKI'ID

1. B BJreHrle aKTr;rBgocrr,r lpoqe;ca (porocuure3a c rloMolqbro [epoKcuAa BoAopo[av tpepueura

KaraJla3br, coAep)Kalrl eitcs' s KJIerKax gelenrrx pacreHufi '

2. O6uapyxeHlle opftulllqecKl{x Belqecrn (rpaxuala, 6eIKoB, xl'Ipa) B rKaHsX pacTeH}II'I'

SxcrEpcuu G npupody. l.BeceuHvle flr;renprfl B rlpupole'

2. BraororratlecKoe pasnoo6pa:rIe B BaIrreM perl4oHe'



i M TLA{HTTPOBAHI4E C )TKA3AHI'IEM KOJII{TIECTBA IIACOB'

oTB0-Irf\rbD( HA OCBOEHI4E KAIKAOIZ TEMhr

:n lr
' Fnre,r 1- Reerenue B KvDc 6uo,rorlrn a,ls 10-11 KJIaccoB

Konra.recreo
qacoB

15
ra*a I Epro;roruq xax 14 EE IIDLIKJIANHOE 3HAqEHIIE 5

f-raBa 2. O6rque
IICC.-ICJOBAHI4'

o[ororl4.IecKae .gB.[eHuq L{ MeroAbI VX 1 0

Pa:aer 2.Eu V OBeHL ODTaHI'I3 aIIUU XI{3HIi 26

6
fnasa 3. VqeHze o 6u 4

f:raea 4. llpoprcxoxAeHl4e xaBoro Be[recrBa 8

7 frasa 5. Buocrbepa rcax uo6albHai{ SItociicrerta 5

8 fraea 6. Yc:ronrs xr43Hlr e 6liocfrepe 9

9 PasAe,r 3. Elroreoqelrornrl ecxrrfi 1-p o n enb opral4q4q44 lngl44 25
t 0 f:raea 7. llpzpo.unue coo6uecrBa KaK Stloreoueno3 H 3Kocl'IcreMa 1 7
1 1 frasa 8. Mnoroo6pa3ue 6liole.'rileno3oB lI I4x 3Har{eHI'Ie 8

t2 Pa:Aer 4. florrv;rsulloFrgo- BIr-]oBor"r \poBeH[, rilr3nrr 36
1 a
I J f:raea 9. Bul lt srucol_ipa3o33Hr1e 1 3

l 4 frana 10. lloorrcrr-r;{JClilIe II llaiTbl 3Bo-TTOIIHI'I r{eJIoBeKa 7

1 5 f:rana 1 1. )'qeiule rrii lBo-Toutil{ E efo 3HaqeHlre t 0
1 6 f:raea 1f .Corp:nre 'Siiopa:Hoodpa:u-a - HaclruHas 3a4aqa

qe_-IoBeqecr3a
6

1 1 floer Fr{E B NOFIUC \-qEOHOTO IOAA J

LIroro 105

11 KJIACC (3 v n HeAerrx), Bcero 102 u)

Ns
nht

HaseaHre pa3Aena (rrranu) Ko:rv.recreo
qacoB

I Pa:le.r 1. Oprarurlvennrrfi ypoBeHb xl{3Hrt 42
2 fraea 1. Xunor"r oDraHIr3M xalc 6pro:roruqecKas cucreMa I
a
J f:raea ?. Pa:vi,-lxeHae u pa3BI4TI{e opFaHI43MOB 4

4 fnaea3. OcHcrsnrre
I43MEHqI,IBOCTII

3 AKOHOMEPHOCTI4 HACJICACTBEHHOCTIIw t2

5 fraea 4. OcnoeHrre 3aKoHoMepHocrl4 I43MeHrrI4Bocrz
,7

6 frana 5. Ce-rexur.lfl Ia 6aorexnorofl4-s na clyx6e rleJloBer{ecrBa 5
9 frasa 6. IJapcreo Bapycrr, efo pa3Hoolpazue14 3HarreHre 6
1 0 PagAe,r2. Kreroqnrrfi yposeub opraHl{3allrlu rrclr3Hrl 25
1 1 frasa 7. Cmoenlre xueofi KJIoTKI4 T7
I 2 f raea 8. lloouec c i,I xll3HenesreJlbnoerl{ K.r ierKa 8
t a
I J PasAer3. Mo.renv.unpnrrii ypoBeHb opraHI{3arlurr t(Ir3Hrr 30
t 4 f:raea 9. Mo-rexv"rsoHrrfi cocraB xlrBbrx KneroK t 2
1 5 f:raeal 0. Xr.nrnqecxue rpoqeccbl B MoneKynspHblx crrcreMax 1 3
t 6 fraea 11. Bperrg 3KoJroruqecrcoil ry:mrypsr 5
t 7 Iloeroperu{e B KoHIIe y.reSgono roAa 5

LIroro 102
tr4roro e 10-11 K,'raccax 207
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