
rocyAapcrBeHHoe 6 roAxelH oe oO ueo6pa3oBareJI r,Hoe yqpexqgenue Cauapcnofi o6nacrll

cpeAHqq o6ureo6pa3oBareJr[,Haq rrKora nm. LI.H.YJrr,fl HoBa <I-leurp o6pasonanun>>

c. Yco,rne Myur.rquflaJrbHoro pafi ona IIIuasHsIt[fi Carvrapcrcofi o6lacru

PexouesAonano PaccnorpeHo Vrnepx4aro

3aruTAupexropa

$5---vr

ag l , {b l  1  l /1  or  31.08.16
no VBP
KoropuHa/ llottunanuua I

Ha 20\6 - 2017 y.re6Hblfi I'oA

flpegnrer': Bpto.rtot'un

Kracc: 9 xracc

VMK: <<Bne4eHue n o6ulyro 6zorou.Ilo>. A.A. KaueHcruit. Y'aI6HI,IK Anf, yq-afl.

oSqeo6pa3oBarerlbHblx ruKor. Mocxea <,{poSa> 2006 roa.

Ko,tr,rqecrBo rracoB l] IIe/leJIrc: 1 q.

KoluqecrBo rracoB B fon: 34 q.

Vq ure.r r : [errrpeea f anI4H a MuxaiuroBHa

A4anrupoBaHr{as pa5oq.as. [porpaMMa cocraBJleHa Ha ocHoBe upuuepHoZ

rocyAapcrseHHofi nporpaMMbr no Suororrlu ocHoBHoro oSulero o6pasonantu,

anropcr<ofi nporpaMMbl rlo 6uoloruz Anfl 5-9 KJIaccoB noA pe4arqraefi B.B.

flace.{Huxa. M.: (crpocBeIIIeI{I4e)), 2015 r.

2016 rot

c. Ycome



l. flo.fl CHI,ITEJIbHAfl 3AfII,ICKA

Hopuarr.rnHbre AoKvMeH-rbr

Hacrorulax nporpaMMa no 6uotoruu Enfl 9 rracca co3AaHa
.IIOKYMEHTOB:

Ha ocHoBe cneAyrou[x

- flpunlepuofi nporpalrMbl rlo 6aoloruu lls, 9 KJracca, pa-:pa6orannoft e coorBercrBrru c
rocyAapcrBeHnbrMrr craHAapraM u 200 4 r o aa;

Vqe6so-nr eronHrr ecKr.r ir no u n,rexr

- Kauencxufi A. A.. KpuxcyHon E. A., flaceqnr.Ix B. B.: Yqe6Hrax A,rq o6qeo6pasosarerbHbrx
yue6Hnx :ane4euufi. - M.: Apo$a, 2014 r.;

Brc"raq yve6uoro [peAMera n o6rqee o6pa:onaHue

btdo,rofnq rcax r.tc6ttt,rir npegnter " Heor:beMreMas cocraBHa.fl qacrb ecreorBeHHoHay.IHofo
o6pa:onaHutr Ha Bcex cryneH.flx o6yueuul. Kan oAr4H r43 BaxHbrx KoMrroHeHToB
o6pa:onarelrsofi o6,racrn <Ecrecreo3HaHl4e) 6[ororuq BHocr{T :Ha.rr4remurrfi BKnaA B
Aocrl4x{eHlae qe:reft o6urero o6paaonauu.a, o6ecne-u.vBas. ocBoeHze yqarrlr4Mr4c.fl ocHoB yue6Hux
.qlrcquilnl,IH, pa3Blrrl{e nHTeJIJIeKTyanr'HbIX rr rBopqecKr.rx cnoco6Hocrefi, $opuuponaHrae
HayrrHofo Mr4poBo33p eur4s. u rleHHocrHbrx opueuraquft .

B 9 r:racce yqaul4ecs o6o6uaror 3laa:nrrfl. o )Krr3Hlr 14 ypoBHsx e€ opraHusarf,krtr.pacKpbrBaror
MHpoBo33peHrIecKHe Bolrpocbr o npoucxoxAeHr{r{ v pa'tBrTr4v )KH3HH Ha 3evle, o6o6Iqaror u
yr:ry6:uror noH.tlrr4q o6 :eo,'Ircul4oHHoM pa3Blrrvv opraHr43Moe. llo,ryueHHbre 6IEo:rorz.recrr4e
3HaHrafl. cnyx{ar ocHoeoit ilpl4 paccMorpeHl4lr 3KoJrofI4I4 opraHr43Ma, noflyn.squu, 6uogeuo3a,
6uocSeprr. 3anepnraercx (popnrupoBaHue rroHrrr4.f, o nooc$epe n o6 orBercrBeHHocrlr rrenoBeKa
3a xI43Hr, na 3ena:re.

flpeentcreeHHble cBflizr MexAy pa3AenaMLI o6ecneqaearor uenocrHocrb rrrKoJrbHoro Kypca
Stto:tolutt. it ero co,t{clt}riaHrlc cttoco6crsy'er Sopr,rr.ipoBaHr,rro BcecropoHHe pa:enroft JrrrqHocrr4.
e,lalelouleil ocHOBaMH Hayr-IHbIX :uauufi. 6a:upyrorquxcr Ha 6uoqeHrpuqecKoM MbrrrrJreHr,rn, r4
cnoco6uofi TBopr{ecKI4 ux l{clonb3oBarb B coorBercrBl4l4 c 3aKoHaMI4 flpupoAbl u
o6rqeue:roneqecKHMr4 HpaBcrBeHHbrMr.r rIeHHocrsMLI.

tr4:yuenne 6uororu.recKofo Marepuana rlo3BoJrrer perxarb 3ailalrv oKoJrorr4qecKoro,
3crerullecKoro, IIarpLrorl4trecKoro, Suszuecr<oro, TpyAoBoro , ca:F/.vffapHo-ft4n4eHr4rrecKoro,
IIoJIoBoro BocrII4TaHr,{r rrrKoJrbHLrKoB. 3saxoncreo c xpacorofi fipupoAbr PoguHr,r, ee
pa:Hoo6paslieM H 6orarcrsoN{ Bbt3brBaer rryBcrBo nro6eu x ueit r.r orBercrBeHHocrr4 sa ee
coxpaHHocrl. Y.rarql.rec.fl AoJIxHbI xopolllo noHlrMarb, qro coxpaHeHr4e :rofi rpacorbr.TecHo
cBt3aHo c AetrenbHocrbro rIeJIoBeKa. OHu ro.nxtHlr 3Harb, rITo qenoBeK - r{acrb rlpllpoAbl, efo
xa3Hb 3aBI4cLIT or ned 14 no3ToMy on o6sgaH coxpaHr.rrb npr,rpoAy gtn ce6t u nocneA)'rouux
noroneuufi nroAefi.

[e,ru y.re6Horo rrpeAMera <<I]lro,rorus>r

, tr4ay'reuue 6uo,torl.rv s 9 KJIacce AonlKHo 6rtrr uanpaBJreHo Ha AocrulKeHr4e cJreAyroulux
ue,reii:
- ocBoeHl4e zna]F.ufr. o xueofi rpl4poAe 14 rlpl4cyrUp{x eft garonoMepHocrrx; o cpeAoo6paayroqefr
ponl{ xHBbIX opraHI43MoB; o ponu 6uororu.Iecxofi Hayrn B [paKTz.recKoit lerrenbHocrr4
,rn.qeir: rvreroAax ro3HalJHs xueoii npr4poAbr;
- ollnaJlelllte )'McrrIIrrMlr npu\4eFrqrr 6no:roruLrecKrie 3HaHr4fl g,rx o6trcHetprfl flpoqeccoB Ir
.se.ileHH[i xHeoi.t i lprdpojlbr" ,rcIIojrb 3ol]arb r.rHQoprvaqllrcl o coBpeMeHHbrx Aocrr4xeHr4sx B



o6nacrr4 6uororuu rr sKoJrorr,rra. pa6orarr c 6uo:rofrrr{ecKl4Ml4 npra6opaull, I4HcrpyMeHTaMI'I'

cilpaBoqH14KaMl'I; npoBojulTb ua6lroAesuq :a 6Iaorofl'IqecKI'IMH o6r'exralru

- pa3Br,lTne no3HaBat'e,qbHbrx I{HTepecoB. IIHTeIJIeKTyaJIbHbIX I{ TBOpTIecKI',IX C[O006nocrefi n

lpoqecce npoBeAeHrrq Ha6IIOAenuft 3A )KIIBbIMI'I opfaHI43MaMI4' 6I'roJlorraqecKux

,r."n ap"*""tou, p a6oru c p a3nI4r{HbIMn 14 cror{HI4KaMI4 un$ opvrauuu ;

- BocrrnTaHue rro3I4TI4BHoto ueHHocrHofo orHoIIIeHI.'It K NIaeofi npupo4nofi cpeAe' nnfl

co6moAeHus [paBI'In IIoBeAeHI'Ifl B oKpyxaloqeft cpele'

Oco6eHnocrlr o6Yvaroilruxcfl '

B 9 r:racce o6yuaercl lna pe6eurca c OB3 (VII eua)'

!,eru Ha ypoKax 6uolorull aKTIIBHbI, pa6oraror c ra6luqauu, ilepenllcblBaloT' r{I{TaIOT

caMOcTOqTeJrbHO, 11pt1 B6IIIOJIHSHI,II4 'fecTa uJIII BO BpeMt 6fi6$qaroqplx ypOKaX pa6OrarOr

caMocToqTeJlbHo. Ha 6olee rpyAHLIe Bonpocbl KoHcynbTl'IpyeTcfl c ytlilTenen'r' Ha ypoKax

rrpoBoArrcq 6eceAr,i c pe[reHHelt npo6:ievHblx cHTyaurafi. c no?lcKoBbIMV 3a4aHfiflMu'

/'\euv c oBl] cecll{cr eeuHa Hn3Kaq cTeIIeHI, ycroii.runocTH BHI,IMaHI4q, flo3ToIr,ly ueo6xoAl,IMo

pa3Br.rBaTb ycroiluunoe BHI{MaHI4e- Osu Hy)I(AaIoTc'f, n 6oJ1rUIeM KoJll{qecrne npo6' uto6rt

tauorr" Cnoco6 AesrerbHocru, nosroMy neo6xoAurrao npeAocraBllTb Bo3MoxHocrb

Aeficrsoeart pe6eHxy HeoAHoKpaTHo B 6AHIIX I{ Tex Xe ycnoBl4'flx' Heo6xoAllMo 4po6urr

3aAaHr.re Ha KoporKl4e orpe3Kl4 u rtpe.[:bqBnsrb pe6eHny rIo3TarIHo' So,puylupys' 3a[a.{y

npe.lenbHo r{eTKO u KOHKpeTuo. flo:roMy He}KeJIaTeJIbHo [pI4HyXAaTr pe6enra npoAonxaTb

req'feitbl'loc'lb rlocile Hi'rcr)'nreH'" 1'' 'o*i'tHus' O6ggare'qeH fio.lloxlrreJlsrtltfi nror pa6orlr'

no3.roMy Aerr4 c 311p. npra co3AaHr4r.r r4M orrpeAeJIeHHbIX o6pa:onarerbHbIX ycnonufi, cnoco6nrt

oBnaAerb rrpofpaMMofi ocHOsHOfi o6ueo6pa3oBaTeJlbHofr urxolrt u e 6OIruI4HCTBe cnyqaeB

rrpoAoDKI4Tb o6Pa:onaHNe.

Mecro [peAMera n dasucHon'r yve6uou IrJIaHe'

(Degepa_nrHufr 6a.:tucHurfi y.le6Htrfi rrraH Anfl o6pa:oeareJlbHblx yqpexAeHl{fi POCCUficrofi

<Degepauura npeAycMarpr4BaeT O6qgareJlrHo. trytan'e 6uo:rorull e 9 xjlacce'34 qacoB' t'e' 1

I{AC B HCACIIO.

Tpe6onannff K ypoBHro noAroronrcn o6yuarcuuxcr

13 pe;l, ltrare hlvrtell l lq npeAMera,vqaul4ecq 9 rc"laccoe AolxHbl: ruaru/norutMarl

. oco6eugocrt{ )I(h lt lu xar< t[ lopH'rsI cyurecrBoBaulas MarepuH:

. poJrb n QUavuecKux n XI4MI'IqecKuX [pOUecCaX B )I(I{Bb]X CLICTeMaX pa3nua{Horo ypOBHt

opl-aH143aUI4I4.
. $yn4aueuraJlbHoe [oHqrI'Ie 6uoloruu;

. cyrqHocTb lrpoqeccoB o6rr,tega BeilIecTB, OHTOIeHe3a, HacJIeAcTBeHHOCTI4 I',I U3MeHTII',IBOCTI',I;

. ocHoBHbre TeopHr4 6HO:rorHn: KneToqHyIO. xpoMocoMHyIO Teop?Irc HacJIeAcTBeHHOCTI4'

3BOIK)l l , I4OHHyrc. a HTpo I l  oleH e' la;

. ocHoBHbIe oo,racrtl npHMeHeHux oUO'rorpIqecKI4X

rrpoMbluneHHocrl4 tIpI4 oxpaHe oKpyxarcqeil cpe4rt

Yuers:

zua.nwit B rIpaKTHKe CX, B psAe orpaclefi

14 3AOpoBbt r{eJIOBeKa.

- npr{Boxr{Tb npr4Mepbr vcJlo)KHeHL{q pacTeHtlfi t'r rxt{eoTHbIX B IIpOUeCce 3BOnrcIII4I4;

- npupoAHblx I{ l lcKycc'fBeHHbIX coooul'ecrB;

-- r43MeHqrrBocTr4. HacJreACTBeHHOCrll 14 [Ipl4cnoco6'reHnocrl4 pacTeHl{ft N rxunorHblx K CpeAe

o6uraunx;
- sau6olee paclpocTpaHeHHblx BIIAOB I{ copToB pacreuufi, BHAOB II nopoA x(HBoTHbIX'



flepeueHn KoHTpoJr['Ho-I{3MepI{T€JrI'HrIx Mareplra!'IoB

fpuropxrr, tr4. P. KogrponbHo-[3Mepl4TenbHble MaTepl4a,rrt' Eraono rug: 9 KJIacc. - M.:BAKo,

2 0 1 0 . - 1  1 2 c

i .CoAEP}I(Al{ l4l] ,ytIEEtIo|ouPEltME.t.A((l j l4oJlol-I l | f l>>BgKIACCE

BeetreHre (1 uaca)

El.rororlrq KaK HayKa 14 MeroAbr ee r4Cnorb3oBaHr.rs. floHSrr.re (xc43Hb)). conpeuennbre HayqHbre

I 1 p e A C T a B n e H 1 4 q o c y t l I H O C T H x t I ' I 3 H 1 4 ' 3 u a q e g u e 6 l l o : r o r u ' r e c x o f i H a y K I 4 B A e ' T e J I b H O C T I 4
qeroBeKa.

Tenra 1.1. Moner<ynrpnuft ypoBeHr' (4 uacon)

Ka.recrseHn'fr craqoK or Hexr{eofi r xrusoft [pr4poAe. MsorouoreKyntpHble KoMIIJIeKcHbIe

cHcTeMbl (6errr<I,i. HyKnel,{HoBE,Ie KI4cJIOTb,. non,.u*upuarr). KaraJIHsaroplr. Bnpycu.

Tenra 1.2. Kneroqnulff yponenr (6uacon)

Ocr rongr re I IoJ IoXeHnf lKneTo l {Hof t reopu l t 'K : re rxa-cTpyKTyp i la f l v lsy rxuuona: r rnax
eAr4Hr{ua XI{3HI4. l]ponapnorbl lI 3yKapIIo'"'' Autotpo$bl u rereporpoort'

Xuvr.rqecrci.rfi cocrae KJI.TKI'I t ..o ,,ocTOflHCT"O' ctpot"?Ie KJI.TKI4' (Dyuruuu .pIaHOIIAOB'

0 6 r . l e u B e l u e c r 1 3 l r l l p c B p a l u e H I ' l e 3 H e p r h 1 4 - o c H o B a r ( l 4 3 H e A e q r e J I E ' H o c r I 4 K i I e r K I 4 '
?nepreru.'ecKr4e Ro3MOit{HOcrl4 KJI.TKI4' A:io6noe u auarpo6Hoe AbIXaHI{e' Pocr' pa3Br.T'ue v

xIr3HeHHbIfi qnrn KJreroK' O6urne rroHqrus o AeJreHI4I{ KirerKI4 (uuro:' uefio:)'

.n ,euoucrpaquu:MoAen i lKJ IeTKI4 ,Ml {Kpo[pe [apaTb lMI , ITo3aBKJIeTKaxKopeI I IKoBIyKa '
Ml4Kporlpe[apaTbl Xp0MOCOM'

JIa6oParoPHax Pa6ora
Paccuarpu Balve KiIeroK pacreHIafi' xIrBorHbIX noA MI4KpocKorIoM'

Teva: 1.3'  OpraHtl :n 'reuusl i i  ypoBeHb (7 uacon)

Eecno: roenI IOJIOBOepa3MHOXeHI ' , {eopraHI {3MoB' l lo lonueKJIeTKI4 'on loAOrnopeHl {e '

wugusugyaJrbHoe pa3BI4TI4e oR*"t'*"' ocrioeHlre 3aKoHoMepHOCTI4 IIepeAaqI4

r rac : reAcreeHHoi l l lu t |opruauun. |egeruqecKaq.Her tpepb lBHocTbXH3HI{ '3aroHouepHocTl l
143\ lCHTI H P,OCTI '1.

/JertoHcrpautlr: MLlKpollpellaparbI 
qI' iueK"lerrcu n

I43MEHTII,IBOCT}I OPf AHIA 3 MOB'

Iia6oparoPuan Pa6ota"

BstqereHue I43MeHtII4Bocrli opraHI43MoB'

Terua 1.4. Ilony.nnuuoHHo-Blr(osoii ypoBeHb (1 uac)

ctrepMaro3olrAa ]KI4BorHb.IX, Sopurt

BI4A.efoKpl{Tepuu.CrpyrrypaBilAa'flouyrrrunx-$opuacyilIecTBoBaHylg.B]/.Aa.3xolorugxar
HayKa. Sxororu'{ecxne QaxroPrt'

flelroncrpauuu: rep6ap'fi, nonn"nIII4I{, MoAejIII, MyJISXII }fl4BbIX pacreHufi I4 xI4BoTHbIX.

IIa6oparoPuar Pa6ora:
14:v.olt,, e Nlop(l]o,'r o rn I lecKo ro Kpurep t{ r BI{Aa



Teva 1.5. Sxocucreunrrft ypoBeHb (2 taca)

liuoqeuo: LI 3KocgcTeua. EuoreoUego3. BgauNroceq3b 11onynqquft e 6uoreoqesOse' I{enu

rrriTaHrrs. O6l,reH BeUecTB, tloTOK 14 1lpeBpaqeHue SHepfhn e 6LIOreOUeHo3e' I'IcryCCrneHHbIe

6woqeuo:lI' 3xo:roruqecKaq cyKuecc[n 
3ronoruqecrcne B3azMocBs3LI B

[euoncrpaqur: Ko-IIeKIII4I'I' I4JrJlrocrpl{pyrcq[e

6UOIeOUUO3aX, MOAeJIV 3KOCI4CTeM' IIUIIIoBbIe IIeI!I vI CeTvI, CraUbr'IO:, IIapa3UTI'I3M'

llparruuecrue pa6orH: cocrasJleHlle cxeM IIepeAarII4 BeuecTB I'I sHepfI'II4 , BbUIBJIeHI{e

t"tou n:auruO4eficTBlIs pa3HbIX BI4AOB B KOHKpeTHOfi srOcucTeMe' u3yqeHlle n OflI'ICaHI'Ie

3KocucreMrr ceoeft MecrHocrl{.

Srcxypcur: Euoreoueuo':

Telra 1.6. Euoc{epnrrfi ypoBeHb (2 vaca)

Bnocoepa a ee cTpyKrypa. cnoficTBa, 3aKOHOMepHOCTI4' KpyronopoT BeIIIeCTB I4 sHepIpII{ B

6uoc$epe. ?xol<l t  l1 qecKl le Kpt ' I3HcbI '

.{euoHcrparllrq : Monen 14 -anrrJrr4Kauuu <Euo c$epa u qeJIoBeK), fpaHI4UbI 6uoc$epu'

Teva 1.7. 3eorloquc- (4 uaca)

ocnoeHrre rroJroxeHH fl Teopvvr sBoJrroqlrr4. [nuNyruue cr{JIbI 3BOJITOITI4LI: HaCJIeACTBeHHOCTb'

r43MeHqr4Bocrt. 6ops6a 3a cyuecrBoBaHl4e. ecTecTBeHHufi 0r6op' flpzcnoco6JleHHocTb I'I ee

orHocr4renbHocrb. tr4cxyccrneirHrtfr or6op. ce,rexult.s. o6pa:oeaHI'Ie BI{AOB - MpIKpOSBOJIIOIIH''

Maxpoonolrcuus.

[eltOUCrpaqI4I,I: OKaMeHeJIOCTII, OTnerIaTKU, CKeJIeTbI IIO3BOHOqHbIX XIIBOTHTX' MOAe'gU-

AIITNI,IKAUIi?I

,rla6oparopHar Pa6ora :

l4:yueun e na!'IeoHTo JIo f H r{ecKHX AoKa3arelrbcrB SBonIoqhI4'

Tenra 1.8. BosH[rrroBeHr.re II pa3BI{TI{e XIr3HIr na 3elrne (3 uacon)

Tenaa 1.9. Opranu3M Ir cpeAa (2 uaca)

T'ena 1.10. Iinoc{epa u qerloBeK (2 uaca)



Ka,reuaapHo-TeMarnqecKoe rIraHupoBaHue

no 6uo,'roruu e 9 rc.racce (34 vac, I .taca B Heae"lrc)

Ns
n/n

Tenra yporor Tpe6ooauur K ypoBHK)
noilr0ToBKn yqauuxcfl

Jla6op. rlrpaK.
pa6orrr,

3KCKVDCIIU

N3

lJsedenue (2 ,t.)

EuoLlorHq - HayKa o
)Kr13HI,t.

N'leroau !rccJreaoBaHt{t
6uoronun.

,{ara'ru onpeAeneHut
K,'IK)q C BbI M NOH'TH'M.

Vner u cpaBHr{Barb,

KOIiClle Kr14pOBaTb,

Sopvl'r nponarb BbrBonbr.

Yveru xapaKTepH3oBarb

MoneK),-rrpHblfi ypoeenr,

HeopfaHilqecKHe

BetuecrBa, I,lx
6uo, 'r ,-r r  "r 

q ecKoe 3HaqeHHe.

Ynaeru o6rrcrnm
eIu Hc'rrio opfaHrz.recKol.o
Mrrpa Ha clcHoBe

coIlocraB uTeJ'IbHofo

aH€LnH3a COCTaBa
xt4r\r l r  qecNilx 3neMeHTOB;

Kaqe(:r'BeHHbrfi cra.Ior or

HeNrieoi i  x Ntleofi
Ipr4l]o,qe.

BeeAeHne ra $ 1.

$ 2, cocrannru
cxeMy HayqHoro
accJreaoBaHlrr.

2 C'yutuocru >Kn3Hr4 vr
cBofcrea xtlBoro.

$ 3, <Kparxoe
coaepxaHr{e
BBOAHOIO

Da3neJ.Ia).

VpoeHn opra H u3aqllr xusofi npupoAbr.

l. Monexynapnufi ypoeenu
(j ,t.)

J !'poeua opraHu3auutl
xueofi trprlpoAbr.
M oneryrrpHurft ypoeeus:
oiiuar xapaKTepHcrr,rKa-

)'rrIeeoarr.

06o6ruare u
aH€Lflr{3ilpoBaTb paHee

NOIYqCHH},IE 3HAHI4A,

pa6oralr, c
.4OnO.ir H r,rTeJIbltbIMI{

t4cTort li l.tKaMH

u HQop :r'r auura. Pa:aepuyro
o60cFIoBbrBarb
3aBr{o.rN,rocrb SyHrunfi
BO,IIbI It K,'ICTKE OT
cTpoeHlrfl ee MoneKyJr.
Xaparr"'puaonarr
3Haqelille Boabl B KJIeTKe.

Tenc'r <Vpoeuu
opraHr,r3aul4fl
xtaeof npnpoAbr)
u  $  1 . 1 .

$ 1.2. oraerr.rru Ha
BO11pOCbr.



Xapaxrepu:oraru
3HATI C I I tlE M14HEP€UIbHbIX

coleit n KnerKe, yMerb

o6lr{ctittrs
6uorornuecryrc ponb
KaTt4ollr)B n aHuoHoB B

KJIET I.iC

Vrr,lels pacKpblBarb 
-

coaeplria.Hl4e HOBbIX

nous'rt't it, PacKPbtBarb

f,laBH0C" cocraBJltrb

nlaH. I'laxoAuru
uutpopntaunro n
pa3J rr rilt brx I4CTOTI HI4KaX I'I

Kpt l  l  i l r lccKf i  oueHuBaTb ee.

Bu.ler t nrs oco6eHHocrl,I

yrJre B()ItHO fo cocraBa

pacTill 'ellbttblx 14

XI4BO'I-HbIX KJIETOK,

xapaKTepl,l3oBaTb

crpoeHrle yfneBoAoB.

3uarr xapaxreprlcrl4Ky

yfJIeE0JtOB, BXOATUII4X B

cocTaB

xt{Bbrx r)pfaHI{3MOB, I4X

QyHxurt l l .

rIpn no.r.u'ru nPlIMePbI.
YcrailaBrrtisars
B3alrN4oc 88314 CTpOeHUfl

$yHxunii MoJreKyJI B

KJIE'I KC.

$ 1.3. ornerurr Ha
Bonpocbl B KOHIIe

naparpa$a.

S 1e.4, B rerpaAl't
3ANOIHIITb

ra6lrauy
<Crpyxryprt
6erroeofi
MOneKynbl).

$ 1.5. oreeruru Ha
Bofipocbr B KoHUe
naparya0a.

Yuerr pacKPbIBarb

coAepxaHI{e HOBblx

noHn rlr i'i. pacKpblBarb

fJIABH0C. COCTABJI'Tb

n,ran. flaxoaurr
uu$oputaunrc s
pa3J!trrr{blx IlcToqHI4Kax Ll

Kpt4r urrccK14 oueHuBaTb ee.

Onuc tt sa tr xltN,tu,lecrufi

cocTaB ,illpoB l,I JII4IIOI4AOB.

Xapaxrepnsonarr

cTpoeHrie xl4poB,

ycraHaBJUBaTb

B3aHN,r0cBt3I,I CTpOeHr{t l{

QyHxutti't MoneKyn B

JIunuAu.

Cocrae h crpoeHue 6e,'lxoe.

<Dyunuuu 6erxoe.



o6ocl{oLrbrBarb poJrb

JII'Iil I I JOB B IIOfl BJIEHI4I,I

KJIETTi'I.

Ynaers l)a6orarb c
TepN{t| Hit]\n4, TeKcToM

yqe6 Hi,r Ka, cocraB,rlfl Tb

o606'ratoxrHe

ra6,l rr ru,r. flpoeoAnrr

cpaBnerlre. Haxoanru
raH$oprrauuro n
pzl3,'r rrrr H br x r4cTortHl{Kax 14
KpI4T l.llr ec Kt4 o[eHI4BaTb ee.

Ha3brsa'r's csoficrsa
6e,rron. Ct6tscurrr
MexaFr u3rvr o6pa:oaauur
repBurr HC, ntoplruno[,
rperu'ruofi crpyKrypbl
6erxog. !'ctaganrusarr
coorBelcTBr{e Mexny
npoc'rpaHcrnenuoE
crpy'xr1'poft 6elxa n
Tr4IIoN,t x rrNl[qecxofi csq3l4.
Xaparrepuronaru
crpoe Hlre 6e,qKoe

$ L6" oreernrr Ha
B0npocbr B KoHue
naparpaQa.

$ 1.7. nonropnre $
1 . 5 .

[-l1 xleHuorue Kr4cJ]orbt.

A'l-<D lr Apyrne
()l) raHI4r{ecK14e coeAuHeH t4t
KJICTKH.

[ana rr onpe,4eneHr4t
KJITOIIEB['IM NOH'TI4'M,

Vnerr cpaBHI4Barb,
o6o5i.rraru. AeJIarb
BbrBo.tb{. Ocyulecrurt
caMoc f()q rerlnuft loucx
r.ruQoplr aur,ur Ha ocHoBe
aHar r{3il coAep)KaHHfl
pr.{c} HKa. 3narr n
xapaKTepr{3oBarb
crpoerlre ATO,
xapa lirel) r.r3o earl $yH xurau
AT<D s c)praHlr3Me.
O6ucHnlr B3arrMocBr3b
crpocHllri MoneKyJr ATO c
Bbrno.r u rcMofi dvurcuuefi

,{aealr onpeAereHnq

KJIIOLI E ts blivt NOH,ITII'M.

Irlcno"rt,3oearu
npno6pe'reuHbre 3HaH[t
aJrr np(r{bunaKTL{KI4
pir3J urrIrbrx 3a6oneBaHxft
enpl'cnoil npnpo4u. 3narr
oco6euuocrl4 crpoeHuq
Blrp)'co u, xapaKTepr43oBarb
9TAITbI IIDOHI,IKHOBEHUfl

Br{p}ca E KnerKy.
Onrrcuttta'ru

$ 1.8. noeropnrr $
1 .4  u  1 .6 .

$  1 . 9 ,
noAroToBI,ITbCt K

KOHTpOJILHO-

o6o6utarouelry

6r.rororu'{ecxue
Iia raJI143aropbr.

[]upycur.

Texcr <Kparxoe
co.4epxaHue
fraBbr).



cneul.ll) ilrtecKI4e
npofl u-lc HLI{ AercTBrrq
Bt4pYC{)ti Ha KJIeTKy,
BbrIIen r{'r b oco6eH HOCTT4
cTpoeHHrr 14
xn3 IteiterTeJIbHocTI4
6arreprroQaroa.

Xaparlepn:onars
MexaHil3ivl cHHTe3a
Bl4pvcf{brx 6earcoe u zx
ynaK()BKv.

tr4cn0"rr,loearb paHee
NOJI\,IIC I{ HbIC 3HAHVA)

o6o6i-uarr.
aHaJil r, r i poBarb. cTpoHTb
0606 xalouue ra6n[ubr,
cxervrbr. pa6orarr c
pa3 H r,r \{ il LtcTor{HIIKaMII

2. Kaemoqaoit ypoeeno (8
q . )

OcHoeHlte IloJ'toxeHUt
rureroquoft Teopur{.

O6urue cBeaeHr4r o
KrerKax. K,rero.IHaq
ueu6paHa.

Vuelt roHcreKTI4poBaTb,

Qop ur,,r r.rpoearb BbrBoAbt.
Vuer s

npo Bo.ll l.i Tb oIIHCaH14e

6llo,rrl r r.r,lecxttx o6beKT0B,

npoB0.qHTb

cpaBrreH ue.

,{aea'rr, (}npeAeneHxt
KJIIOLICBbIM [OH'TT4'M.

Vrr.rer s cpaBHr4Barb,
o6o6utt-rrl. neJrarb
BbrBo,f, bl. Ocyulecrumr
caMorl'fofl reJlrurtft loucx
rzHQopr.r auulr Ha ocHoBe
aH€Ln r{3a conepxaHr4Jt
pnc) HKa 3uam u
xapa Krep r43onarr $yHxuur.r
Hapy;xuoii '
IIna:r'ta'rilqecxofi
neuSpaulr,
xapali'l ep143oBaTb
MexaH rr3r\t MeM6paHHOrO
TpaHcflopTa,
ycTaHaB, lHBaTb

B3ar{i\{ 0c 8 t314 cTpOeHI4t 14

Syn rrr r.rrlrr np oBaHVs
uapy;rHoii
fina3!raT HttecKofi

JI.p. J1b I
<PaccuarpnnaHue
rurerox pacreHr4fr,
xuBoTHbIX IIOA

MHKpOCKOnOM)

$ 2.1. oraerurl ua
Borrpocbt B KoHqe
naparpa$a.

$ 2.2. oreernm ua
Bonpocbr B KoHue
$ .

JlApo xrerxtr.
Xpouoconruufi na6op
I\J'IeTKLI.

l)HAon,rasuaruqecxar celb.
Pr.r6ocouur. Koumexc

Vuer s caMocrorreJrbHo r4
MOTHBilpOBaHHO

opfaHlr:lcBbtBaTb cBoIo
n03!rilBa re,tbHyro

.[eqrenbnocru 3Harr
oco6euuocru crpoeHr4t

$ 2.3. o'reernru na
Bonpocbr.

$ 2.4. nonropurr $
1 . 7 .

Ko Hrpo,r uu o-o6o6 uaro ur u i,i
) 'poK no TeMe
<< Nlolexyrrpuufi ypoeeuu
opfaHr,r3auur4 xrlBot
rrpupoAbr).



rApa. e|o K0MIIOHeHTbT.

,{orcntsr natt, t{To tapo

ueHrp ) q)aBJIeHut

xu3HeiierreJlbHocrbro
KJICl'KiI. VCTAHABJIUBATb

B3arrN,r{lcBr3I4 cTpoeHufl t4

QyHxur,ri't rApa.

Y u e t s

npo Bo.[. ri'rb on I4caHr4e

6nor,J r r.r qecxHx o6textoe,

rpolr().ll.ii rb

cpaBHc:Hue.3Harb
ocoOerir'rocrL{

cTpoeHrifl rI

SyH rur,rorrupoBaHLlt

plrdocou, r'Irl3ocoM 14

KOMi lJCKCA

I-olr.tir, rr. KreroqHoFo
ueHTl)a. Pacrpltearu
B3al r r\,roc B fl 3b cTpoeHI,It

Kru4ii opfaHoHAoB.

forraNn.

$ 2.5. oreernrs ua
BO[pOCbr B KOHUe

naparpaSa.

$ 2.6" noeropurs $
2 . 1  u 2 . 3 .

Ji r'rgocort,t r,r. M nroxo n4pu tl
ll;racru.uut.

K,reroqHorfi rreHrp.
OpraHon4u aBEXeHI,II.
K- r€TOYHbl€ BKJItOqeHuf l  .

$ 2.7. oraernrl ua
BOrIpOCbr B KOHUe
naparpaQa.

$ 2.8. nonroprarr $
1 . 7 .

fiaea ll, (] n pe.4eneHr4rr
KJIK)II C BbI,\4 I]OHfl TI4'M.

Yuers rrpoBoal4Tb

cpaBneHut. HasHears

ypoBul.r li"IeroqHo.ii

opra Ht.l3a ul4I4, oIIllcbIBarb

cTpoeHlle
npoHapuorr4qecKoft
KJIETI{II. B bI.[CJIflTb

ocoOe Hl'tocru
pa3Nr HOnienus
6arreprr,rrunofi xrerrn,
xapari'r'c'p u3oBaTb npouecc
cnopoo6pa:oBaH]/lfl.
O6r,nc u I't'u nputlliHbl
6urc'r po ii peanl43alllrr4
Hac,,re itc rneguoft
uHrpclprrauuu n
6axreprria-ruuofi rretxe,
o6oc l-roBursatb 3HaqeHrle
npoNillr i.ror s 6uoueHose.

3Harr, ttr orJllfttlle or
3yKap!roruqecKoft,

METb CNABHI'IBATb I{X.

Pa3lraqur B crpoeHu[I

NJIeTOK SyKapI4OT
flpoKapr.ror.

Accmnurqu[q u

aucc14MunfluHt.
Mera6o,'rusM.

Vuer u l)acI(pbtBarb
conepxiaFine HoBbIX

llounrriii. flponoAurl $ 2.9. oreerurs HaSueprelruecxt.rff o6naeH e



KJIETKE.

Tunu nutagna KJIerKr4.

npr,rN4epbt aBTo- 14
rerepo'rpoQnrrx
opraHil3MoB.

B0rrpocbr B KoHrIe
naparpaSa.

$  2 .  l0  n  I  2 .12 .
I J <Doroc nnreg. 14 xeMocr4HTe3. Yve'ru 06rqcHrrr

3HaqeHt ie

$orocrrnle:a, 3Harb
oco6eur.roctl,t

cBeroBoi4 n relruoaofi

$a:rr

Soroc rr r rlesa. 3anuctrsarl
ypaBHeHtis

peaKrlr.ri;i cneronoft u
reuHoaor'-r $a:
QoTour ule:a. O6rscsxrr
3KoJrtlruqecKufr acnexr
$orocrrule:a.
Vcrauaetlmarb cBt3b
Mex/])' crpoeHr4eM
rrJracrn jI u $orocnnresou.
3anncunaru ypaBHeHrrr
peaKur.r ii xeMocr4HTe3a.
CpanHusarr $orocuure: u
xeMoc r.r HT'e3.
Xapanrepr.r:oBarb ponl
xeM oc l.r t-iTe3r4PYrourux
6arrenuir.

$ 2.1 l, orBerr4rb Ha
Bonpocbr B KoHue
naparpaSa,
floBropr4rb $ 1.4 n
1 . 6 .

I 4 Cr.rne: 6erroe B KJIerKe.
I-euerlrqecxnft xo.q.
Tpancxpranqur.

C'nHre: 6erKoe B KJrerKe.
Tpaucnopruue PHK.
Tpanc,rrunr.

[aea'rr, 0rrpeneJteHr4t
KJ]IOq E tsbI M IIOHSTII'M.

Vueru l)acKpbrBarb
coaepxaHHe HoBbrx
noHs'rurii. Cocrasrrru
nJIa H. h 0 Hc IIeKTI,IpOBaTb.

B st,tcltl15 pa3nurll4{ B

crpoeunr! r,r $yuxur.rsx
nHK u PllK.
VcraHas,rlrsarl
B3afi N,t OC Br3b CTpOeHI4t 14

Syu rur.rorrlrpoBaHr4t
Morex)lr {HK e rurerKe.
Hagursa'rs npt,r]ruunrr
pel) tr.] il Kaur4rr, orlrcbrBaTb
Mexari tl 3lvt peAyIInnKaUHr,I,
o6lsc trr.t t u [potBJ'teHI4e
npuH ulr i l0B,
o6ecrre,r !tsarcuux
TOrlHoc-r'b xpaHeHut t4
nepe Jla t r H nac,'leacrne gHofi
ran$oplrauurz. 3narr
pzl3rurrlibre rnnu PHK,
o6rqcHHre oco6ensocru
ux clpo<; rruf, lr $yHruraft.
Xapar.re pu:oaarr
c go r)ic'lera teHerl4qecKoro
rcoAa. Peurarb 3a.qaq[ no
MoJre KvirrpHo ft duotorun.

$ 2.13 <Cnurer
6e,rxos B KJrerKe))
AO pa3AeJ'Ia

<TpaHcnoprune
PHK)

$ 2.13 no KoHqa,
OTBETI4Tb HA

Bonpocbr .



1 5 /{ereHne KJrerKr. Muros.

Kt' u'rpor u uo-o6o6 uraro uru i;i
rr0 TeMe <Kleroquurft
)'l)oBeHb op raH r{3aur4H
rilueoil lpupoAbr)).

Onpe.le.rr xrs cyrrlHocrHbre

xapati1'e'l) 14cT14Kx
u3yq.re\{ofo o6lexra;

caMo(i r()rreJluHufi ast6op
KpH'repl{eB anr cpaBHeHnr,

coI]Oc'Til r],reHut, oueHKH I,r
xlacc r.r(lu xauua o6rexron.
Onlrc ri na.tu
Mr4xllonpe[apar <MrTos B
KJrel Fiil\ KoperxKa nyKa)t
yvelu o6rrcurrs
6ttoro rr r,recxoe 3HaqeHr4e

Ml{TO.3il. xapaKTepr{3oBarb

Mt lTO. ] "

I,lcno"rbiosarb paHee
noJr\,{e HHble 3HaH}rf,

0606;,Uarb.

aHzLr r{ trrpoBaTb, cTporaTb

o6o5uranuue ta6wrqer,

cxeNrbr. pa6oraru c
pa3 H bt \,t I I LtcTotIHI,tKaMI4

allufi.

S 2.14,  orBernrb
Ha Bonpocbl B
rcouue naparpa$a
3ano,.lH14Tb

ra6lnuy <Oasbr
MI4TO3a).

Tencr <Kparxoe
co,4epxaHne
N'IABbID.

,[analrr, {)tIpeAeneHue
KJlrcq C Bbt M TIOHfl TII'M,

pa6o'ralr, c
AOnO.',t H t lTeJIbHbtMI4

14CTO.t Iil.!KaM14

lunQoprrauuu.
CpanHrrearu,
aHaJl l{ 3l lpOBaTb, BbIAeJItTb

cyuecIBeHHoe.

Qop rr1'.rr uponaru nsioo4tr.
VcraHitg,ruearb cBr3b
Mex!.) cTpoeHr.reM r4

$yH x ur,i n rr,t u rloJloBbrx
KJler()K. Xapaxrepu:oearu
3TanL,t rarr{eToI.eHe3a.
Cpaeulrearr npoueccbt
cflepr,raf(]FeHe3a H
oBor-clre iA. Yvert
pacKphr BaTb coaepxaHne
HOBbIX

noHn'nr i i .

KOHC nC KT npOBaTb,

pa60rnr b c pasluunofi
nH$oprrauuefi. 3sarr

$a:r,r r,refi osa, ol[cbrBarb
I43MCHCHl,i, l  C

xpo\rocoMaMH B npouecce
Kpoccrrr.r roBepa, nil4erarr
oco6errrocru 7-ro w 2-ro
Mel'ror r il i ecKoto aeneHut.
Pacrltr,rnaru
6rzoLror lrqecKoe

3Harrc'r.ilte uefto:a.

ParnnoNeune opraHr,r3MoB.
On;roaorsopeHue.

Ita:at4rue IIoJtoBbIX KJleroK.
Mefos. On,roaornopeulre.

$ 3 . 1  n  $ 3 . 2 r o
p€I3Br,lTr4q naMeT.

$3.2 r.r $ 3.3,
OTBETHTb HA

BOI]pOCbl B KOHqe

L4 u lusvt ly atb Hoe pa3B Hr He

opfaHr.r3NroB.
li iloreHernqecxufi saroH.

$ 3.4. oreerurr na
Bonpocbl B KoHue
naparpaQa.

Oc1'ure c'ia,rRru $ 3.5 ao 3aKoua



caMOC iOfl reJlbHblil rloI4CK

6tto,n,l rtt'lecxoii

nn$opur auuu B Pa3nHr{Hblx

ltcTo(l l l l tKax [ i

Kprl l.l'|lecKI4 OUeHI{BaTb ee'

Ha:btsalu YcJIoBl4-tt
npotlBJ e Hllfi AOMI4HaHTHbIX

14 peu.ecct'tBHbIX

npu3HaKoB. 3anucrtearr

06orl l ta' tegtag

AOIIIl l l l t lHl'Hbtx 14

peuecctlBHbIX reHoB'

toMo ll.l for n rerepo3l'IroT'

Pacxpr,tsarr cyluHocrb

rn6p t'ttoLronaqecroro
Mero,ila. XaPaxrePn:oearr
uouortl6Pn,u,uoe
cKpe u tr BaHue. Ha:utsarr'

TUn jlo rl ll HI4poBaHI'U flpt',I

KOTOpO\4 pacuerlfieHl{e no

$eHorttrt,v ta reHorl4ny

coBtrarrle-t. Cocrasrgrg

cxeN{bl l lpouecca

o6pa:ttlnauua (r{I4crblx

FaMe'T ), e.[llHOOopa3uf

rn6pu.ton nepBoro

noK()"1eli14tl) 3aKOHa

pacue tueHllrs' O6tscH'f,ru

I-lt4TO.]O rltqecKI',Ie OcHoBbI

npoffB,leHI4f BTOporo

3aKoliu l"4euAelr

(pacuren:reHr'rr).

Cocras.tsts cxeMy 3aKo

pacu-ieilJteHUt.

Pacc,t t't'rst eatb q[cJIo

TINOB |AI\'CT 14 COCTABJTflTb

peuerK). flesnera.
O6t'rcHlll
III4TO,]o f tt'{ecKI4e OcHOBLI

Tpe'Iberr) :arOHa f.

Meuiterr (:axoua

He3aBt'l(: l'lMofo

Hacre,ilo BaHI'It). Peurarr

6r.toLtorilqecxl4e 3aAar{[ no

reMe.()6lqcHeHI4e
r.r3yLle ltllblx noloxenll sa

caM()c'r()fl reJIbHO

noatlSPaHHrtx
KOH t\ l lc-rHblX nPuN4ePaX'

@op ln, tt tlPonarb 3aKoH

cueIJe]lHOfo
HacnelloBagur T.

MopraHa. O6trcHsrr

npu!rLtHv HapyueHl4t

cqefl le I  l l t t ,

6trolo rt'tqecxoe 3Har{eH}re

nepeKpcc la xpoMocoM'

O6t,flcufilr
II14T().1O r l'lqeC KUe OCHOBT'I

flporll]"]CHUfl 3aKOHa

cqeil- lel{HOro
HACI C,1IO BAHI'I ' .

(I{ucrorbl raMer))'

OTBCTI,ITb HA

nonpocst 1-5 e

rouue naParPa$a.

$ 3.5 lo Konua I'I

OTBETI4Tb HA

BOIIpocbl.

HacJIeAoBaHu{ [pl43HaKoB'

)'c'raHOBJIeHHble f.

MeH.[,ereN4.
N'louorlt6Puauoe

cKpeuuBaHHe'

3arou qncrorbl laMer'

IltroloilauecKlre ocHoBbl

3aKOHOMepHocreI
HacneAoBaHntl rlpu

rvloHoru6p14AHOM

$ 3.6 H orBerrrb
Ha Bonpocbl.

$3.7, noaroP.
<Mei;ios).

I{enol noe AoMI'IHl4PoBaH ne'

AHanx3uPYlouee
cKpeu14BaHne.

!,uru6punHoe
cKpeul14BaHue' $ 3.8. oreeruru ua

B0npocbl B KOHUe

naparpaQa.
Cueru€HHoe
HacJIe,II,OBaHI',le npI{3 HaKOB'

3arou T. MoPrana.

H3OBATb



noJr0)Ke Hltf, xpoMocoMHoil
Teop u r'r
HACI C,IlC' TBC H HOCTI4.

Ha3br ealr rr4nbt xpoMocoM
B felto i ' t .r I Ie.

revorlrr.irrru n
niuLT() l l t l3Ma.

Aua,r H' lrrpoearb YMerb
o6brcri i l rb MexaHra3M
reHel t . t( tecKoFo

o[pe.1e"reHur nora,
nprB0jir.rTb npHMepbr
MexaH rr3NroB onpeneJleHxt
IIona. ()6],qcHrrb

npt4rl n Hr,r cooTHoueHl{t
noJroll | : I, uexagngnrsr
HacJle,[oBaH[{t

DOnOCJ0BHbIe.

21 I\'lo4n$rarcauuoHnan

r'r3MeHqlt BocTb.

|"'lyrautaoHHaq
il3\,reHqHBOCTb.

VueHr.ri-' pa3BepHyro

o6oc FroBsrearb cyxaeHr4fl ,
.4aBarb onpeaeneHHfl,
np14BO Ir,t-r'b
aoKa;irnrtbcrna (e rolr
til4Cile o1' npOrtrnuOrO).

06r,rcHcune u3yqeHHbrx
nOlOitir:'tltlI na
caM0clr)f IeJIbHo
noAo,:'lllan usrx
KOH (l)L'  I  HbrX npu\4epax-

O60cr-rout,rsaru
yHuBepcalbHuil xapaxrep
3aK0HOH
HacJte.lc fBeHHocTI'I
Xapar<r'epuroBarb

feHet il rrecKI4e 3aKoHbI.
BurreLtrrr AoMaHaHTHble 14
peuecur BHbre Bstgn,rrru
I4CTOII I.I I,IKLI MYTAICHOB B

cpe-le. O6ocuoBbrBarb
6nolil rr.rqecroe 3HaqeHue
uyraurrir. O6rscHsrs
noc,t e jlc: f B I,It BJII4flHUA Ha

opraiilr'i\r ulyrauuft.
I,lcno"lr:oraru
MaTel'l a t14q eCKI,I€ MeTonbl

cTaTl,icTilKu B

6ror,rr i.u.r. nprz3gaKa fi
cBoiicl'Ba pacTe[vrvr 14
)KI{BO'I'H t,IX.

n.p. J,{b 2
(BbIf,BneHue

U3MCHqI4BOCTII
opraHr.r3MoB).

$ 3.1 I,  Bbrlr4carb B
TeTpaIb ocHoBHbre
xapaKTepr4cTt4rfl.t
nro4nQuxauuoHHofi

u3MeHqhBocTI4.

S 3.12, orBerr.rrb Ha
BoI]pocbr.

22 Ocnoau ceJreK{Hr4. Pa6orrr
['{. 14. Baer.ilroea.

OcHoeHlre MeroAbr
ce-leKuuH pacreHufi,
}(IIBOTHbIX 14

r\'r rlKpoopraHfi3MoB.

3nai r orrpeaeleHux
KJIK)II C BbI,V{ IIOH'TII 'M,

.neperr tlcJr fl Tb ocHoBHbre
Mero,tbr ceneKul4oHHoft
pa6orr,r. BrrAelgrl
npr43lraiil.r copTa rrJrH
nopoirbr. Cpaenunart
pa3J,r Hrir{bre eunur or6opa.
Oc'u'trlcc'rnlqtr
caMtlc'f0fl reJursr fi nol.tcx
6r.roLror uqecroii

$ 3.13 u orBerr.rrb
Ha BO[pOCbr.

$  3 .  1 4 ,
flolfoToBl4Tbcfl K

KOHTpOnbHO-

o6o6utarouteuy
ypoKy no reMe
<Opraunrueuuurfi
ypoBeHb

opfaHH3aut4H



HHlpo p\r ;.r[nfi B pa3rur{Hbrx

t4cTo(t I|.tKax 11

Kpr4T l{,r ec Ka oueH[rBaTb ee.

3Halb octtogttbte MeroAbr,

r4cnO.tb t\/eMble B ceIeKIII4I4

Mr4KpOOpfaHr43MOB,
xapaKTel)143oBaTb yc[exx

feHHo iii H tjxeHeor4ll.

xHBOTO)).

4. [Ionynnquo HHo-su doBo it
t'noseno (I ,t.)

Z J []rr4. Kpllrepvu BilAa.
.tl tr 6op a mopu an p a6om a
t' I Izyaeu ue
:tupQotozuuecKozo
^Tumepun oudtt>.

[ [onylxurar.r.

5. ?t<ocucmeuuotil

1'poeenu (2 a.)

3Ha.tu: non-stt4fl <<BVL>>,
(Kpr,r'fel)14 n BuAa)),
(notr v"l f l  ul{tD.

Vner a . laBarb
wroptfrtr"rr0ruvecroe
OnliCilH lle paCTeHnft,

pa6uia1.b c reKcraMr.{,

cocTaB.l,rrb Ta6nI4rlbr,
aHan r.r3ilpoBarb,

Sop rr 1'rr r.rporarb BbrBorbr.

JI.p. Ns 3
(143) IeHHe
MOpQOnOrHqecKoro
KpuTepur Buaa).

$ 4.1, oreerlmr Ha
BOIrpOCbr.

S4.2, $ 4.3 ttrs
caMocTotTeJIbHofo
143yqeH14r.

a 1
L +

25

C'oo6uecreo. 3xocncreva,
Br.roreoueuos.

Cocrae r4 crpyroypa
coo6uecrBa.

fiororcu BerlrecrBa 14
iHeplr4t4 B 3KOCI{CTeMe.

Cauopa:eurne 3KocHcreMbr

3uaru:')roloFnrrecK[e
rparlrrpr,r. r.tx 3HatleHue B
xr{3lr r,r 0pf aHr{3MoB.
B[aoean a
npoc.ipaHcTBeHHat
crp)'ri1'),pa 3Kocr4creM.

$ 5.1. ornernrr ua
BOflpoCbr.

sS 5.2. o'rserurr na
BOfrpocbr.

$ 5.3. oreerrars ua
BOIIpOCbr.

$ 5 .5 ,
noAforoBl4Tbcr K
KOHTpOJTbHO-
o6o6uaroureuy
ypoKy.

fll4[leBr,re cBt314,
KpyrorropoT BerrIecTB 14
npeBpal|eHI4s 3Heprr414

3KOCilC-l CMaX

flpn,nrnur ycrofivlrnocru
cMeHbr )KocI , IcTeM.

Ectecl'ef nnue la

r4cK) cc IBeHHble

rroorcrcnrt (
oKpec'fHocrl,t IuKoJlbr .
Btto,' lot l.recroe
pa:uooeipa:ue x(uBoro
Mupa

Vnaer u: rrpoBoaurb aHiIJrr{3

aHTp()Iro fgHHIIX n:UeUenuft
B 3KOCi.la'reMax cBoeif

MECTII0CTI I: COCTTIBJ]EHI4E

cxer\4 nepeHoca BeuIecTB I,I
SHepr r.r l.i B SKocrtcTeMax
(nnuleenrx uenefi n cereft);

cpaB F{I.rl eilbHat



xapa F. l ellr{cTr{Ka SKoct4cTeM
n a|pi)){ocucTeM;
onucai il.te SKocrIcTeM 14

aFpo ) fi(]$IcTeMcBoeit
Mecl ili)c ill

3Harr, ir ,vN,lerb npr4Menrrb
paHee rloJtyqeHHbte 3HaHL4n
no'feN,te.

3uarr: Ilcropur
3Bortoul0HHux l taeft.

3uaq,:utte paSom

K.FIurtrrt t t ,
ya e u u :'r )'lt. E.JI a"u uprc a,
3BOJ]rL'rUrr()HHOft reOpUU
t{.,I{a;ln l.i na.

Po,tl, tnortoquoHHoft
reoplr.r H $opuapoaaHun
coBpe 1\.rcHHofi
ecTecTBeHHoHayqHor
KapTlllll,l !ll4pa.

Bn4" er-o Kpllrepr4r.r.

flonr rs uns - crpyKrypHafl

eAurl f ilil tl[La, ennHnua

3BO,,r rOli l l l { .

[nr.racrir[ue cu,tut

3BOJtftltllil{. KX Bn[{H]4e Ha
feHo(l)0r-lA nofiynrqn14.

C u.u tr t c r n u q e cx(w m e opun

6. Euoc$epabfi yposeHb ( I
.1, )

tiuoc$epa. Cpelur " u3Ht4.

Kpyroeopor BeulecrB B
6rrocQepe.

Vuero: rftLYodumb
un(lo1;vtrrturc o
6lto-ro lilrecrnx o6reKrax s
p€!3,-t H !t H r,r K I4CTOT{HI,IKaX

(yve6ur,r:r reKcrax,
cnpaB0lr lil,tKax, Ha),IHo-
noTI\'.]H l) rr brx l434aHuflx,

KOMr U,ic'-i0pHbrx 6a:ax

aaHHbr\. pecypcax

[4nlep rre'ra) I,I Kpurr4qecKu
ee oueilrlBarb

$ 6.1. oreernru ua
BOflpOCbl.

$ 6 .3 ,
ITOAIOTOBI4TbCfl K

KOHTpOnbHO-

o6o6ualoueMy
ypor(y.

)uo,rrouua (3 ,r).

['a : enrr4e 3Bonloqr{oHHoro

)'qeHr4fl .

[{  tMeH.I lasocru
()pfaHlt3MoB.

Eopu6a 3a cyulecrBoBaHI4e.
[]crecrneHurrfi or6op.

lJu4oo6pasosaHrae.

$ 7.1. :anracari r
TeTpaau ocHoBHbre
floJroxeHrrr TeopuH
9.,{apenna,
n o B r o p r { r b $ 3 . l l n
J .  t z .

$ 7.7. ornerurr ua
aonpocur. $ 7.2,
noeropnn $ 3.5,
3 . 7  u 3 . 8

$ 7 . 4 u 7 . 5 ,
noBropr.rrb $ 4. I tz
4 .2 . .



29 MaKpogeorloqllr.

OcuosHrre
3AKOHOMepHOCTI4

?tsontoquI,I.

2BAlt()U UU.

Pe:v,r lra'rtt 3BoJnoqI{H.

Yuelt: ()6lscHrrr srrar
6uor0 rrr.recrlrx reopr.rfi n

$opH,ir,rpoaauue
conpelreHHoI
ecrecrBeHHoHayvuoff
Kaprrilil,i :urrpa. PeruaD
3ner\reH'IapHbIe
6aor0 r rr.JecKvre 3alaqfi .
Haxo:uru nHQopuaulno o
6roro l.rqecrrx o6lexrax
B pa3.[ ilrr HbIX I4CTOqHttKax
(yre6uurx reKcrax,
cltpi lB() ' t  HuKax, Hayq Ho-
non)lt fl p Hbrx r43 l.aHuflx,
KOMnbK)TepHbrx 6a3ax

aaHHbrx. pecypcax

I4urep nela) rr Kpr4rnqecKr.r
ee oueHilBaTb.
14cno,ru:;onatl
r1pr405 pereHHbre 3HaHlrr 14
yMeHufl B flpaKTnqecKofi

aeflTe,rbHocTK 14
noBcerr-reBHoft Nn:Hu.

$ 7.8^ ornerrarl ua
BOnpocbr.

$ 7.e.
TIOAIOTOBI,ITbC' K
KOHTpOnbr{o-

o6o6rqaroureuy
ypot(y.

Bo3HurHoscul.te u pa3B[rne xn:uu (2 v).

8. BosnuxuoseHue u
paTcumue )rcu3Hu Ha
.7e.trne Q q.)

30 [- lr noresur B03Hr4 KHoBe Hut
XI,,I3HH.

Parsfirae rpeacrarreHrz i;i
BO'3 H T,IKHOBC HIU )KL'3HU.

Coepeueuuoe cocrorHHe
f lDO0"rIeMbI.

3Harr: Fr4[OTe3bl

npo rr J\o7(aeH ufl )K!43HL4.

Otl nq rr re,ttubre npt{3HaKll
)Kt{BO fO.

YcroxrreHue xr{Bbtx
opraHn3MoB sa 3eule
Ilpo uecce 3BoJlour4r.t.

Ylrelu: o6trcnrrr polr
6 no-n o rrr.recrux reoplrfi ,
uner"r. npl4HurrrroB,
r[Ino're3
e Soplr rrponaHlru
coepeuenuof t
ecrecl BeHHouayuuofi
Kaprr.rHbr Mr4pa,
Hayq  Horo
M r4potso3 3pe Hur;
eAI , rHcrgo xneof i  u
sexuuoi ; i  [puponbr,
poacTBo xl4Bbtx

$8.1, oreerr.rrr na
BOrrpocbr.

$ 8.2. 8.3 u 8.4.

3 l f'arelarr4e xfl3Hr4 B Me3o3oe
ru xailHosoe.

Prr:eurfle xH3Hr4 B apxee,
fi]loTepo3oe r{ naJleo3oe

$ 8.7 u 8.8,
IIOAFOTOBLITbct

KOHTpOnbHO-

0606uarcueMy
ypoKy.

$ 8.5 u 8.6.



optaH il l  NtoB, ncrIoJIb3yt
6uo;rrl r n qecKr{e reoptau,
33K0tJbr l.r [paBI{Ia:

[Ioeropenue (3 v.)

J Z IlonropeHue retr,trt
<,:( )praHurtr,teuHrtil
vt)oBeHb).

flor ropru'u n o6o6unru
3HaHrl,r no 6nolorraH ta
rcypc6 -8 r .nacca .

Vuert,: tutrodumt
raH{np 11 auxn no 3aaaHHol
TeMe ts pil3Jrl{qHbrx
ucTo,.{ r'r | | uiLX (yte6urrx
TeKC f a.\. c npaBoatHlrKtx,
Hayq Ho- norryJltpHbrx r,r3-
AaH Llrr" KoM[brorepHbrx
6a:ax,;ransstx, pecypcax
l,lHrep ne'ra) n nprMeHrrb
Ha npaKil4Ke.

3uaru rr )i Nlerb npr,rMeHrrb
paHee noJlyqeHHbte 3HaHI4s
I Io ' feN,rai l .

flonropnrr $ 3.1
3 . i 0 .

J J Iloeropeuue reurt
(,. 1) KocHcreM Hrtfi yposeHb)).

floeropnrr $ 5.1
5 .5 .

a i
J { l{loronuft yporc.


