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1. OFIUA.fl XAPA
Hacroxrqa-a npo

o6pasonauux u nayxuPQ
OOYIIEHI,IE NO

oaKeJlaBpuaT4 II
coAepxaHr.re BcTyrrr4
caMocTo.sTeJrbHo.

llporpaurraa
coorBercrBrau c rpe6onaH
acnrrrauzft cpe4uero o6

2. IIBJIb r4 3AAArr
I{enrro rtpoBe.4eHvs

TIONTOTOBKI4 I]
<Eraonorzs> e
o6pasonanza.
3 a1a':av,v B cryrlllTenb H o

l. Brr-snrenu e 3HaHu

oxpaHbr oKpy

Onpe4enenze y

ot4oJlofuqecKze
opfaHr.r3MOB,

cocTaBn_f,Tb cxeMbr

5. Oueura oBJra.rleHr.rt

3" TPEEOBAHA'I K
Bcrynuremnoe

AZCTaHUT{OHHOM pe)Kr.rMe.

llper rpoBeAeHr4r4

oopa3oBaTeJrbHbrx TexHoJr
KoHTponb co6nroAenu-s
ocyrqecTBnfleTg, OqeHKa
cooTBeTCTBr4r4 C ycTaHo
npervreHz. [lr npoBeAe
npenoAaBarenb u a6
oK3aMeHa Ha e-mail
Ynunepcurera rrpz roAaq
rrp[rnarxeHueM Ha BeOr4

Ecrz:a 10 uznyr
cpa3y coo6rqnrr o6 erov n
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3.

4.
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PI4CTI4KA
Ma cocraBJreHa B COOTBerCTBt4t4 C npuKa3oM MUUZCrepCrna

74 oxlx5px 2015 r. N 1147 <06 yrnepltAeHnvrropflAKa rrpveMa Ha
bHbrM rrpofpaMMaM Bbrc[refo o6pasoeauvr - npofpaMMaM
clerlzanr{TeTa, DporpaMMaM Mafr.rcTparypbr), pernaMeHTr4pyeT

bx LranbrTanrir ro 6rzoloruu, [poBonr4M6rx Cll6fyll

BareJIbHbIX Bcrynl4TenbHbrx uctrcttauufr. cocraBJleHa B

f,Mr4 npeAMera <<Ezonofr4r)) s o6:beNae focyAapcrBeHHbrx r4TofoBbrx
oopa3oBaHr,rs.

B CTYTII4TEJIbH]bIX I4CTIbIT A}JIIN
BCTynI4TenbHofo 14:cIII>rTaHI4fl, gB.nfleTgg. ycTaHoBJIeHI4e ypoBHt

IrpeAMeTa

o6rqero

(a6urypzenra) B coorBercrBnv c rpe6onaHrz.aurz
o6rerue tocy.4apcTBeHHrrx r.rTofoBbrx ucntlrauuit cpeAHefo

I,ICIIbITaHLIfl .SBI'IOTCfl :

ocHoBHbrx MeroAoB LrcyrcHrlfl NUnOfr npr4po.4br, nau6olee BaxHbrx
fr.rqecKrrx o6texton, oco6eHnocrefi opraHu3Ma qeJroBeKa,[pv3HaKoB 6uo

IPIII4EHI,IqECKI{X H

ooqeouonon4qecK x 3aKoHoMepHocrefi,

Brunnenne rroHr4 AHUS- OCHOBHbIX

IIpaBI4Jt, |IIIIOTe3, oruepHocrefi,

u npaBr,rn 3AopoBoro o6pa:a xv3Hkr, gKonorurqecKr4x ocHoB
ft cpeAbr; cytrlHocrr4 6zonorz.recxux npor1eccoB, rBreHzrft,

ucrnoxenzfi 6zororz.recrzx reopufi, 3aKoHoB,
cyrnfHocra 6zonorz.{ecKr.rx rrpoqeccoB u ssreHufr ,

uft pacno:HaBarb 6zororu.{ecrcue o6reKTbI rro ux orlrzcaHLrro u
pHcyHKaM, peuraTb pocrefiuue 6uororuqecKue 3aAaqr,r, r4crroJrb3oBarb 6raororuqecxne
3HaHr.rr B npaKTr.r A ,IIE.'{TCJIbHOCTT4,

BrrsereHue yMeH onpeAenrTb, cpaBHr4BaTb,
v npoqeccbr; yMeHvr'l

e, xnneurafi; BbrrrBrrrb o6qze u orJrr{qLrreJrbHbre npr43HaKr4;
rrrrleBbrx rleuefi; nput\4eHrrb 3naHus. B t43MeHeHHoit cutya:|,uu.

n 6zororu.recxofi TepMr4Hono ruefi, u cuunolunofi .

ETAM HA BCT'YIII4TEJIbHOM I4CIIbITAHVIVI
ve npoBoAr4Tcrs rIJreHaMV gK3aMeHarruonnofi KoMr4ccr{u B

eH npoBoAltrc.fl rB pelxlrrue ne6zuapa ua llarQopue Mirapolis.
BCTynVTenbHbrx uctnt'rcalF^uit c nprrMeHeHr{eM AUCTaHUrroHHbrx

ufi o6ecneqrrBaercfl, a4euru$urarJnfl nurt*ocru o6yuarcqerocs lr
ycronuft [poBeAeHr.rs ueponpvrxrufi, B paMKax Koropbx

ynbraroB o6yuenlu. BcrynurelbHbre rrcrrbr"ralvrfl. npoBoArrcf, B

HbrM pacnucaHrrelir npoBeAeHr.rr 3K3aMeHOB rIO MOCXOeCxoNay
s. BcrynvrenbHbrx lrcnrrranzft B coorBercrBLtu c DacnlrcaHr4eM

flepexoArr rro ccbrJrKe B crrcreMy Mirapolis. 3a qac Io Harrarra
veHTa (3apaHee npeAocraBlenuufi B rrpr4eMHylo KoMacgr4ro

AoKyMeHToB Anq yqacrLrs. B KoHKypce) Aonxuo rrpuircu ntrcbMo c

Har{ala SK3aMeHa nltI4InaIIIeHrIe He IIpuIIrJrO, aor4Typr4eHT AOJTIKeH

npuevHofi KoMr4ccr.rr4crBoM rele(f onno it csszu clerlr4 aJrr4 craM

x.nacczQzqupoBarb, o6rscn.srs
ycTaHaBnr4BaTb 83arrMocBt3I4



BbIIIOJIHEHI4 g. 3ANAHlliI 14

COOECE.IIOBAHI,I' B

rr4qHocrl4 o6y.raro
OI4O, AeMoHcrpr.rpyer
IIOM9UIeHI4', [ng qefo
neprrMeTpy rroMerrleHr4

upoxoAr4T aTTeCTarIuro.

ycTaHoBr4Tb B I4CXO

ooyqarcu[Mr.rct
rrpoBeAeHrrr cooTBeTCTB
aKaAeMI4TIeCKVX qacoB,

3a4aurze rro coAep)KaH
a6zrypaeHra He 6rrno
MaTepr{anax no I.IzCrfr4
ofpaHr.rqr4BaeTcs. AHeM n

BrrcraBJrrer Oalnrr o6

BeAOMOCTb. n
gneKTpoHHofi uoqre o

BcTyrrr{TenbHoro ucrrbrTaH

IIpz srou BaxHo .{ro6rr
MorJrrr ua6lro,4arr ga x

flo ucresenzz
Ha rronr{eHHbre Bonpocbl
3aAaroT eMy Bonpocbr H

noHsruir.

neo6xo4uuHe gnaua.s s 06

ypoBHe cpeAHefo (nonHo

Mr4pa v n nparrn.reclcorZ
- IIOHI4MATb I,I

6uororuefi, Szszlcofi, xzrra

- TIOHI{MATb CM

ocHoBorroJrafarcqrrMr,r 6n
6uocSepa;

- cpaBHrzBarr 6zon
BbrBoAbr 14 yMo3aKnroqeHr,rt

- ooocHoBbrBaTb
oKpyxarcUefi cpe4rr na

)Kr4poB, yrneBoAoB, HyKJrer,r

- o6sscH-f,rr N4

HeHacJreAcTBeHHyro r,r3Me
HacneAcTBeHHlTO

llpz ilpoBeAeHr.ru BcTynzrenbHbx ucri^bttauuit n Qopnre ycrHofo co6eceAoeaHufl, rr
onmyrorcr pecypcrbr nz4eoxou$epeuqcna:2. B Haqare yorHoro

noprAKe nperroAaBaTenb rrpoBolr4T nlenraduxauilro
s., g.nfl .rero o6yuarorquftcs H€BbrBaer pas6opuuno Bcnyx cBoz

toM c IrLtrIoM B pa3BepHyToM BuAe naclopT; rrpoBoAr{T OCMOTp
o6yuaroqzfica, nepeMerrlar Br4AeoKaMepy urrr noyr6yr no

AeMOHCTpT{pyeT npenoAaBaTenro rroMerrleHr4e, B KOTOpOM OH

B pauxax rprrMe eHr4{ rarrHoro SJreMeHTa rrpenoAaBarenro rpe6yercr o6sgaremHo
bIX napaMeTpax BpeMeHHbre orpaHlrqelJns Anfl npeAocTaBneHz,

(peueuzft) qepe3 ckrcreMy Mirapolis. rlpo4onNr,rrerrb'ocrb
EIO BCTYIIUTENbIIOIO I{CIIbITAHIZ',. HE IONXHA NPEBbIIIIATb ABYX
Tpeoyercr yqr4Tbr.Barb rrpr4 3aHeceHrzr4 r4cxo.4Hbrx lapaMerpoB.
Lr cJroxHocrr4 crfoplrylzpoBaHo raKrrM o6pasou, qro6rr y

BO3MOXHOCTT4 ld^ain.w rorosrrfi orBer n yve6uo-MeroAlzr{ecKr4x
r{He vrrv B cerz znrepuer. BpevreuHofi peualreur npoBepKrl

llocle 3aBeprxeH npoxolKAeHrzr BcrynlrrenbHbrx ucntrcaunitnpenoraBarenb
xcs B SneKTpoHHl/ro BeAoMOCTb.

llocre BbrcraBn vrfl. pe3ynbraroB BcrylktreJrbHbrx ucnstra]d.uit B 3JreK.fpoHHvro
b yBeAoMn{er nprreMHyro KoMrrccr4ro rro rene$oHy Lrrv tro
oAt4 MO CTrr ee perucTp arJur4.

Bo BpeMr 3K3aM a5utypueur nonyqaer IBa Borrpoca u3 rtepeqH_s BorrpocoB
s, lr roroBvrrbgfl. K orBery B TeqeHkre 20-30 Mr4Hyr neper rauepoft.

KaMepy lonaAano ;pa60vee Mecro a6urypnetrra r4 3K3aMeHaropbr
ETO IIOAIOTOBKIZ.

)HV HA NOAIOTOBKY A5:1ITYP]1'EHT IIPI4|NAITAETC' K YCTHOMY OTBCTY
flocle orBera a6ut'ypueura r{reHbr gK3aMeHarluoHnofi KoMrrccLtrr

YTOIIHEHUE, KOHKPETLI3AIIUrc OTBCTA, YTOIIHEHI,IC 6UOIOTT qCCXUX

Orserrr a6urypue AOJIXHbT ObrTb IIOnHbIMI,I, a.4eKBaTHbIMr4 r'r AeMoHcTpt4poBaTb
6uororuz.

A6zrypuenr Aon AeMoHcTpI4poBaTb (Onelyrotq[e 3HaHvrA rrpe.4MeTa <Ezolorzu> ua
ooqefo oOpa3oBaHLrr BbrrrycKHuKa Ha 6asosoNa ypoBHe:

- pacKpbrBaTb Ha rr Mepax po.nr 6zorofrrrl B soplrzponaHr,il4 coBperr,reunofi Kaprr4Hbr
bHocrrz lrrcAefi;

TII{CbIBATb B3AUMOAEUCTBI4E MEXAY ECTECTBCHHbIMII HAYKAMI4:
efi ; ycrau auraB arb B:r ar.rMo cB.{3b rrpupoAnrrx xnneurzft ,

, pa3luqaTb u oll{cbrBaTb cr{cTeMHyro cB.f,3b Mexly
qecKI4M[ rOHSTr,rqMI4: KJI€TKa, OpfaHI,I3M, BLL/', 3KOCr4CTeMa,

qecKr.re o6rexru MelKAy
ocHoBe cpaBHell?It:.j

HcrBo xznoft z Herrczsofi

co6ofi no 3aAaHHbrM Kpr4TepvgM, AeJrarr)

rrpr4poAbr, B3ar4MOCBr3r.r opr-aHr{3MoB r4

oBe Okr ororrrqecKvx .reopuit 
;

- rrpzBoArzTb rrprrM Ber{ecrB ocHoBHbrx rpy[n opraHr4rrecKrrx coerrseuuft (6elxoa,
rvcnor);

e opraHr.r3MoB, rrpr4MeHss 3Borroqr4oHHyro Teoparc ;
- oob.f,cH.sTb rlpr{qr4
- BbUIBI,ITb LI3M

HacJre.qcrBeHHbrx sa6olenaHzfi ;
rrr.rBocTb y opfarra3MoB; CpaBHHBaTb
BOCTb;



- BbUIBJI'Tb

opfaHr.{3MoB K cpele
- rrprrBoArrTb

ycTofi qr4Boro pul3BrrTrrr 14

- orleHr4BaTb .4OC

I4CTOIIHIKOB:

- orleHr4BaTb ponb
Ae.flTeIbHOCTI4 rreIOBeKa;

- o6rscHsrb
eeqecrn) Ha 3apoAbr

Bcrynurelsnrrfi
Erzrer no rr

lpaKTr4r{ecrzfi nonpoc.
xorr,tzccuefi or I ao 50

Oreer Ha reo
TIOHI,IMAHPI' OCHOBHbIX

3aKoHoMepHocrefi, c
pacKpbrTve nepBofo vr

TepMrrHonorzefi.

CTABIITCg B TOM CJIVqAE.

o orBerbr a6urypueu
apf yMeHTr{poBaHHbrM14

pacKpbrB aroqr4 Mrr cyTb
o aor4Typr4eHT

a6raryprzeur cno6o4uo
pr repMLrHolorueft;
OTBET JIOTI4IIECKI4 B

Oqesrca s 56-79
oTBeTbr aor4Typr4eHTa

OT.IIEJIbHbIE HETOIIH

aorrrypr4eHT .4eMoHcrp
yMeeT IIOJrb3OBaTbCt

ocHoBHbrx IIpoOneM

npe.{cTaBlrn B IIenoM
I{3JIOXEHI{E OTBETA.

Oqeur<a n 36-55 6ann
a6urypueYT rpeAcraB
or,IIeJIBHbrMu olrra6r<alr
rrpoAeMoHcTpr{poBan

AonycTrrJr cepbe3Hbre o

oTBeT BbrcTpoeH
pacKpbrBaeruofi reurr.

OueuKa uenee 36
aor4Typr.reHT He MoxeT
rrpeAcTaBneHbr

o

a

o

o

o

o

a

a IlonycTLrn cepbe3Hbre 6xu n 14 cn o Jrb3 o B anuu 6uo no rz.re cx o fi TepMI4H ono f r,It4 ;

fI{qecKI,Ie, QutsuoloruqecKne, iloBeAeHr{ecKI4e a1anra\ull
vfl n llertcrBr4ro 3Ko.rorr4qecKr{x (faxropon;

bcrBa ueo6xoguuocrz coxpaHeHzfl 6zopa:Hoo6pasnx AnA
xpaHbr oKpyx(arcUeft cpe4u;

pHocrb 6uoloru.recr<ofi nuQoplraqIln, rroJrfrenHofi Lr3 pa3Hbx

ocruxeuufi feHerl{tril{, ceJIeKIII4LI, 6raorexHolofl4l4 B npaxrrzuecxofi

BHOe BJrptflHlre BerrIecTB (aJIKO|OJI', HI{KOTI4Ha, HapKOTI4r{eCKI4X
pa3Br4Tlre qeJroBeKa.

eH rro 6uorroruu n,poxo.qr4T e ycrnoft $opnre.
<<Buororras) BKrroqaer ABa reoperuqecKr{x Bonpoca u oALrH

BeTbI Ha TeopeTr4rlecrKr{e BoIIpocbI olleHr4BaroTcfl gK3aMeHaUraonso[

oe. Marczualumrfi 6wmsaBorrpocbr 6utera i00 6annoe.
rrecKIle Bonpocbr ]flpeArronaraer IeMoHcrparlr.rrc a6urypnenrorvt
noNenzfi 6r,rolorraqecrzx reopzfi, 3aKoHoB, rrpaBuJr, rurrore3,

14 6raororu.recxz.x npoqeccoB Lr xntre:auit, coAeplKareJrbHoe
BonpocoB 6uleta, a laK nre BnaAeHze 6zororuqecxofi

Ouenrca e 80-100 B rlo rrroraM BcryrrureJrbtrrbrx rrcrrbrraHr.rfi (co6ecegonanue)

Ha TeopeTkMecKl4e BOnpOCbI SBI{IOTCfl ITOJIHbIMI4,

uy6orzltu u HayvHo o6ocuoeaHHbrMrr, [onHocrbro
BorrpocoB 6ur'era;
pyer uy6oKoe r.r clrcreMHoe 3Harrr4e B o6lacrz 6uoloruz;

alilapaToM, HayrIHbrM .f,3brKoMeer Karef op[anbHo-nonsrufr HrrNl

u, y6e4urrenbHo rrpeAcraBneH a6nrypuenronr.

B CTaBITTCq B Cryqae, ecJrl{:

KpbrBaroT cyTb rroc,TaBJreHHofo Bonpoca, oIHaKo oTBeT coAepxl4T
$oprr,rynzpoBoK;

pyeT 3HaHr{€ ocHoBHrrrx MOMeHTOB npofpaMMHoro MaTepuana;
KareropuanbHo-rroH.,{Trafiurru annaparoM B rrpoqecce a:na-;llr:a

lvl?l:,
qecKr.r KoppeKTHog, Ho He BCefAa TOqHOe 14 apryMeHTprpoBaHHoe

cTaBuTcq B cJlyqae, ecJrrl:
qacruqHo [paBvJrbHbre orBerbr Ha Bonpocrr 6nrera, HerroJrHbre, c

T4 HETOqHOCTSMU;

pbrBor{Hbre 3Hauufl. coAepxaHr{s B onpo co B 6ur'et a;

w6xu s r4clroJrb3oB auuu 6uoloru.recxofi TepMr4 Honorrakr;

bHo, c HapyrreHr,reM Jrofr.rKr.r r43JroxeHr4r coAepxaHzs

B CTaBIITCq B CJIyqae, ecJrrr:

KpbrTb Borrpocbr orrJreTa, oTBeT coAepxrrT fpyobre olrr4oKr4;
rrHbre 3HaHr,r.{ coAep)KaHr.rr o,qHoro rr3 Borrpocor 6ur-.era;



o aor{Typr4eHT He

Ar4CrIr4nnI4HapHbre
Maxcuvranuroe

Oqenra MeHee 36 6annos
36 6allon, rc 4anrueft

4. COAEPXAHI,IE

Ezolorzs KaK HayKa,

QopruzpouaHar4 coBpeMeH
Vponuenal opmHz3a

xleroqrtrri, opraHrz3MeH
Euororz.{ecrcze cacreMbI.
ocoOeHHocrl,t xIzMlIr{ecKo
pa3Apaxr,tMocTb, ABr4)I(eHae

Coapeueuuaa Kneroq
conpenaeuuofi ecrecrBeH
cTpoeHr.re opfaHr.r3MoB _ oc
Irpr4poAbr.

Muoroo6pa:ze
xapaKrepucTvKa KJreToK pac

Xz^.rv.{ecKuri cocrae K
HeopfaHugecKHx tr opmHr4
ATO), BxoArrr{r4x B cocraB

Crpoeuue rlerrca. B
ee {enocTHOOTH.

O6lren BerrlecrB 14 rrpeB
3uepreru.recrcufi v

o6lreua. EpoNeHze a Abrxa
Cserosue v TeMHoBbre
xeMocHHTe3r.lpyrorrlt4x 6arcre

feserzqecxas z
MarpuvHlrfi xapaxrep pea

Klerra - feHerar{ec
QyHrqzu. Vvcro xpoMoco
XugHeHsrrfi qzrrt KrerKa:
Oasrl Mnro3a z veftosa.
ocHoBa pocTa, pa3BLlTl/ls u

Pasuoo6pasve opmH
Bzpycsr - HeKJreror{Hbre

BocnpousneAeHHe
pa3nr4qLre noJroBoro z 6ecnon
rro3BoHoqHbrx xuaorHHx. B

OnroreHes 14 flpr4cyrq
pa3Bvrkre opfaHa3Mo e. llpzu

feHerara, ee 3aAar{v.
feHervKr,r. OcHoeHrre
HacreAcrBeHHocrr4. Coepevre

3arououepHocrr4
HacJIeAOBaHI4JI, yCTaHOBJTeHH f . MeHAeneM, rdx r_Ir4,roJrofHr{ecKr.te ocHoBbr

H.Tpnpyer crroco6r{0crb K O6yrenzro, foroBHo.Tb BbrrroJrHsrh
)BaHLrs Vnranepcurera.

qecrBo 6allon 3a Bcro pa6ory
cqr.rTaeTcs HeyAoBneTBOpr.rTeJrbHofi .

sK3aMeHaM He lolycKaeTcr.

MOXeT COCTaBT4Tb 100 6a,rnoe.
A6lrrypuenr, Ha6paBilrufi rraeHee

POIPAMMbI
q KaK Hayrca. lVlero4sr HayrrHoro [o3HaHaq.

AOCTr'rxeHZr, MeroAbr rro3HaH'r Xr,rsofi [papoAbr. polr 6vo,ro ru, B
ecTecTBeHHOHS/qHO,ft KapTr4Hbr Mupa.

I 14 sBoJrroqzr. OcnoBHLre ypoBHur opfaH,3aur4r4 xzeofi npr4poAbr:ir, nonynsqnouuo-'z4onofi, 6uoreoqesorzvecxvtit, 6zocQepHufi.
o6u1r're [pr'r3HaKLr 6uoloruqecrux cl4creM: KJreroqHoe crpoeHh ,cocraBa, o6rten BeqecrB Vr [peBpaqeHrzq SHeprvvt, foMeocra3.

pocT I4 pA3BLITU9, BOC np o z3 B eAe HIZ e, 3B Onlounr.

K.rerxa rcax 6uo.ntot-l.rqecmaq cucreMa.
fl Teopufl, ee oc*roBHbre [oror(eHzq, poJrr n $opnrrzp oBaHnuyuuofi Kaprr4Hbr Mapa. pagem'ze zsasttit o *narni.- K,reroqHoe
Ba eAI'IHcrBa opraHl,qecKoro M,pa' AoKa3areJlbcrBo poAcrsa >K,Bok

rlpoxapuornqecKae 14 syKapvorraqecKr4e KJrerKu. cpaaHzrerrual
Hzfi, rlrunorulrx, 6arrepufi, rpz6cln.

vf, SHeprvtu - cBcrfrcTBa )KkrBbrx opmHI43MOB.
lJIacTVr{ecKHfi o6uerr, vx B3ar4rvrocB.s3b. Craguu gHeprerrrqecKofo
e. (Dorocznre3, efo 3'rarleHve, Kocrur4r{ecKaq ponb. @as", 6oroa"nraau.peaKlrt4r.r QotoczHresa, HX B3auMocB.s3b. XeNrocunres. poll
afi sa 3etrle.
n\ns B KJrerKe. feHbr,, feHerr.IqecKufi rcoA u ero csoficrea.
it 6uocuutesa. EuocraFrres 6erxa rz HyKner4HoBbIX Kr4cJror.
f, eAvtHprJa )rs'rBofo. X.polroconrbr, ux crpoeHlre (Qopnra z pa:rraepsr) rz

14 HX B',TOBOE IIOC'OflHCTBO. COUATZqCCKUE U TIOJIOBbIC KJIETKU.
14 MI4TO3. Mzros - AeneHr4e coMarzqecKltx KJreroK. Mefto:.

e rroJroBbrx KJreroK y pacreuuit z )KprBorHbrx. ,{eleune KJrerKZ _

HoxeHh.s opmHrz3MoB. polr uefio:a vr M:ztTo3a.
praHlr3M rcarc 6uo.notruqecKaq cr4creMa

M OB : OAHO KJreroqHbre I4 M HOfOKJIeror{HbIe ; aerorpo S H, rereporposu.
bI )KLI3HII.

HH3MoB, ero 3HaqeHue. Cnoco6br pa3MHolr(eHvq, cxoAcrBo I,r
,ro pa3MHo)Keuv.f,. On,JroAorBopeH?re y rIBerKoB ax pacreuuit u
rrrHee u BHyTpeHHee o[noAoTBOpeHAe.

eMy 3aKoHoMepHocra. Ou6pzoualbHoe v nocrevl6pzoHaJrbHoe
br HapyrxeH vfl pa3B4-t ur opfaHH3MOB.
acJreAcrBeHHocrb Lt rz3MeHqr{Bocrb _ ceoficrsa opmHH3MoB.r{ecKze iloHflTlas r.r ctzMBoJrIlKa. Xpovrocouuar
bre rrpeAcTaBreHr4r o feHe H feHoMe,

ACTBeHHOCTI4, 14 X IIr4T0 JIO| l.rqec Kr4e ocHoBbr. 3arououepHocrt4
(MoHo- u ptru6puguoe

Mero4u
Teopr4fl



cKperqvBaHze)" 3aroHu T.
cuenneHur reHoe. fe
B:aznao4eftcrBr4e reHoB. f
reHerr4Kr4 qerosera. Perue

Hoprraa peaKrlr4r4. Hacle
HX npr4rlHHbt. 3Ha.{eH}re 14

npoSrz:raxrura. Bpe4uoe
a[napar KJrerKu. 3aqara c
oKpyxaloqefi cpe4e (x
opfaHr43M.

Cerercun.s. ee
ceneKIII4IZ: yr{eHve o
foMoJrofHr{ecKHx prAOB B

ocHoBbr. Meronrr BbrBe

MprKpoopraHz3MoB. 3Haqe
KynbrypHbrx pacreH]dn u

xrero.{uofi Teopnu B cra
pa3BuTnfl CeJreKIIkIIt, CeJI6C

reHoQou4a [JraHerbr.
(KnoHlrpoBaHHe qeJroBeKa,

Mnoroo6pasue
cr{cTeMaTrr.recxue (

KJracQ, TI{[ (OTAer),

Earreprzrz - noa6y
:a6oresaHufi, nrnueaeM

rpu6on rns rron1,^reHprt
rAoBzrbrx rpu6on. JI
)Kr{3HeAe.rrrelsnocru. Polr

pa3MHOXeHr,re

PacnosHananue (na pucyH
MHoroo6paaae

ponb pacreHuir e npr4poAe
I-{apcrno xr.rBorH

ocHoBHbrx runon 6ec
xI,I3HeAetTeJrbHooTI,I, pa3M

Xop4onue )rs4BorH
seJroBeKa. Pacnoguaeauue

Trcasn. CrpoeHue u
AhIXaHV.g, en4eleuur. P

Crpoenze v )KLt3

noxponHoE, rcpoaoo6parqe
PacnogHasaHrae (Ha pvcyHKa

BuyrpeHHnr cpeAa
O6vreH BeruecrB 14

xlr3HeAerTeJrbHocTLr OpfaHLl Ma KaK ocHoBa ero rleJlocrHocru, cBfl3u co cpe4ofi.

opf aHa : cueIIJIeHHOe HacneAoBaH r4e rrpl43HaKo B, HapytxeHue
nora. HacleAoBaHne npv3HaKoB, cr{enneHHbrx c IIoJIoM.

rI KaK IIeJIOCTHa.fl CUCTeMa. feueraxa qeJroBeKa. Meronu u3yrreHj/rfl,
feHerl4r{ecKHX 3a4av,. CocrasreHr.Ie cxeM cKperrll4BaHprf, .

3axonouepHocrtz eHquBocrr.r. HeHacleAcrBeHHa.s (rvro4zszxaqraoHHar) r43MeHqHBOCTb.
Har r43MeHquBocrb: MyrarlvoHHa[, KOM6T4HATVBHAfl. Bn4U Xryraryuit u

eHrilrBocTl4 B )r(A3HlI OpfaHI,l3MOB rZ B SBOJIIOUnr4.
3saqeHue rcHerr{K Anr MeAuquurr. Ha,cleAcrBeHHbre 60resuu qeJroBeKa, I4X flpr,rt{r.{Hbr,

HflHI4e MyTafeHoB' aIKoroJIt' HapKoTlIKoB, HLrKoTuHa Ha reHeTuqecrcuh
bt or 3afpr3HeHllr MryrafeHaMn. Brt.aereH]ae vrcroqHvlKoB MyrateHoB B

Ho) il orIeHKa Bo3Mo:xHbrx nocJre,gcryuit vrx BrrvrflHLrfl Ha co6craeuHrrfi

r{t4 14 [paKTaqecKoe 3HaqeHVe. .Brnaa H.LI. BanuJroBa B pas}!llT]?'e
MHorooopa3yrfl v npor4cxox(IeHr4.fl KyrbrypHbrx pacreuuit; 3aKoH
4CrAeUHOi V3MerrquBocrz. Mero4bl ceJIeKIII4I,I lr UX feHerltr{e0KHe

HVls' HOBbIX COprrlB pacrewult, nopoA )KI4BOTH6IX, TITaMMOB
feHerr'rKr4 Anr ce.[eKuzrz. Bnoroft4r{ecKue ocHoBhr Bblpault4BaHuq

AIIIHI4X XLTBOTHbIX.

Buorexgolofllr, ee HarrpaBneHlr.q. Krero.rHar h feHHa.rr r4HxeHepr,rr, KJtoHt4poeaFrrze. pors
w u pa3Bkrraz 6norexHoJlofr4n. 3gaqeuue ozorexHoro-T4L,t nJ7fl,

ro xossfrc'tna, nazrpo6t4orofar{ecKofi nponarrnJreHHocrr4, coxpaHeHv.s
qecKr4e acrreKTbr tFreKoropbrx nccrerosanuir e 6uorexFroJlofrlH
rrpaBJIeHHbIe rBMeHeHr4JI renoua )

Ma r{ MHoroo6parue opraHurrecnoro Mrrpa
Ir3MoB. 3Ha.{eHze trra6or K. JIunHes z X.-E. Jlarraaprca. OcnoeHrre

(ropsAoK),LrrreaKre) Karerop[[: Blr4, po.q, ceMeficrno, orp_fiA

I-{apcrno 6ar<repz
; r4x conoAqr4HeHHOC)Tb.

cTpoeHrze, xI43HelletTeJrbHocTb, pa3MHO)KeHLre,

sa6oreeaHzfi pacteuuit, xr4BorHbrx, rreJloBeKa.
6arcrepuxttrn.

I-{apcrno rpz6on, cTpoeHIIe, XI43HeIe_{TeJIbHOCTb, pa3MHOXeHI,re.

PacnogHananze
oco6enHocrz

poAyKToB rrLrTallus. v neKapcTB.

rrpr4poAe rpz6on u ;ruuraftnzros.
Ifapcrno pacreHr4 Crpoenue (rrauu, KJrerKr4, opransr), xo.r3HelesreJrbHocrb u

opraHr43Ma (na rrpvMepe noKpbrroceMeHHbrx pacreurafi).
) opraHoB pacrenuii.
nufi. ocnoBHbre olf.qenbr pacreHrafi. Knaccbr rroKpbrroceMeHHbrx,

}KI43HH qEJIOBEKA.

o4uorrerorrHbre rr rvrHo roKJrerolrHbre )o4 BorHbre. Xapaxrep v.crvrKa
oqHbrx, KJraccoB qnelflrzcroHorux, Oco6eHHocrrz crpoeHvt,
)KeHr{r, ponb B rrpr4[]oAe r.r xt43H14 geJroBeKa.

. Xaparcrepr4crlrKa o,cHoBHbrX KJlaccoB. pom e rrpnpole Lr ]Ku3Hu
a pr.rcyHKax) opraHon rz crrcreM opraHoB y xr4BorHbrx.

Oprauusu qeJroBena H ero :3AopoB[,e
I43HeAe.STeIbHOCTb OpfaHoB Lr CLl CTeM Opf aHOB : nv r{eBapeHu.s,
HaBaHr4e (ua pncyHxax) rrcauefi, opraHoB, ctrcreM opraHoB.
TT9JIbHOCTb OpfaHotB I,I CVCTOM OpfaHOB: OnOpHO_ AeZrarelsuoft,
s, nrauQoo6pauleFrr4;r. PasN,rHoxeHze pa3BvrTne qeroBeKa.

) opfaHoB 14 cHcTeM opfaHoB.
HI,I3Ma qeJroBeKa. fpylnu KpoBLl. flepeluraHr4e KpoBu. Zvvyulrrer.

3Hepn4v B opfaHrz3Me qeJroBeKa. Buranausu.
Hepaual 14 eHAoKpz c zcTeM br. He fipo nyrvro p aJr bH as, pery n flr\ufl rrpo qec c o B

utairuuxn, r4x piarHoo6pasue,

ponb npr4pole.
flpoSznarcrur<a

tr4cuonrsosaHue
cre4o6urrx u.

cTpoeHr,rr n



Aualusaropu.
HepBHa.s Ae.nTerbHocT6.
Oco6esuocrvr ilcvxvKvl

Jluwras H o6ur
za5oresanufi (nrapycnu
llpe4ynpeNAeHr4e rpa
3AopoBbe .reroseKa. (Da

noJre3HLre nDHBbrqKr4. 3a
Co6rrcleHrae caHura
PenpogyrcruBHoe 3AopoBbe
3apoAbrrxa r{eloBeKa.

Bnq, ero Kpr.rrepr4

oBonrorlr4r4. M urpoeeomo
Paseurue gBonrour4

BsauMocss3b ,rIBrDK

cyuecrBoBaHr4e. Cu
I4ccrenoeaHug C"C. 9
ecrecrBeHHouayuHoft napr

,IloxasarerrcrBa o
opraHr43MoB K cpeAe o6ura

Maxpoeeolloqv.fl.
Euororu.{ecxufi [pofpecc
6uororz.recrcoro
apouop(posbr B 3BoJrloqnr4
3BOJIIOIIUA.

flpoucxox4euue
funoreslI npoucxo)r(AeH
tleroseqecKue pacbr, HX

lpupoAHaq cpeAa,

Cpe4u o6uraHz.fl o
3HaLreHHe. AHrponoreHHsr

3xocucreva (6uo
ponr. Bz4oBafl r,r ilpoc
ilATaHvrs, ux saeurx. llpan
oHeprrrr4 (qeneft u cerefi n

Pasuoo6pasrre gKoc

Vcrofiqzsocrb tr ar4HaMVKa
KpyfoBopoT BeuIecTB -
cMeHbr oxoczcrelr. Zgue
ArpoenocacreMbl, ocHoBH

Bzoc$epa - uo6an
BerrlecrBo, ero QyHrcqzu.
KpyroBopoT BeuecTB H npe
Seoruoqzr 6nocSepu.

fro6amsne
o3oHoBoro SKpaHa,

pa3Bvrrvrfl 6uocrpepu.
flpanura noBeAeHu.s B

Hbl TIyBCTB, IZX

, eto 3HaqeHI.Ie"

ponb B opraHa3Me. CrpoeHze ra Qyunqzr,r. Bsrcluas
Co:HaHae, rlaMflTr,, oMolrnv, peqb, MhIIxJIeHI,Ie.

3aKOrroMepHocTrr

$arropu: a6zoruqecr ue, 6uornueeKne, nx

BEKA.

HHafl rurr4eHa, 3AopoElbrfi o6pa: xta3Hv. llpo$unaxrn xa uu$en1r4o HH brx
, 6axrepl4aJrbHblx, rpn6r<orux, Bbr3brBaeMbIX xreorusruu).

Ma, np[eMbr oKa3aHnr nepnofi floMorrlr4. flczxr4.iecxoe u (pr43r4rrecKoe

br 3AopoBbr (ayrorpeHzHr, 3aKaJTLrB aHVe, IBnrareJrbHas arrznuocrs).
, fLIrIoAHHaMvrt, rrepeyroMJreHr,re, [epeoxnoKAeuze). Bpe4urre L1

HMOCTb 3AOpOBbr qeJroBeKa c,T cocTorHr4r oKpy)Karoqefi cpeAtr.
rlrrueHr4r{ecKux HopM vr rIpErBr4Jr 3AopoBoro o6pasa xz3Ha.
r{eroBeKa. flocreAcrs nfl B[rvtflHvtt ]HapKort4r{ecKr4x BeqecrB Ha pa3Br4Tr4e

Seolroqul xllsofi rprrpoAbr
flonylrqua - crpyKTypHas e4.krrrklJa Bu1'a 14 3JreMeHTapHaA IAVHHT\a
. O6pa:oeaHze HoBbrx BLrAoB. Cnoco6sr ea4oo6pasoBaHr4fl.

uusrx ugefi. 3uaqeHue oBoJrour4oHuofi reopzu H. lapezHa.
ulux cr4n gBonrorlr4a. (Dopnau ecrecrBeHHoro or6opa, Br.rAbr 6opr6u sa

Kafl Teopr4s 3Borrrour4n. 3leueurapusre $axroprr gBonrorlr4vl.

rcosa. Porr 3BoJtollr4oHuofi reopzu e rfoprr,rzpoBaHnr4 conpeveuHofi
Hbr Mr4pa.

Nraeofi npr4poAbr. Pe:ylrlarsr oBoJrrorlr4n : uprzcnoco6JleHHocrr)
r, uuoroo6 pa3ve BH,loB.

paBneHnf, vr rryrn 3rBoJtroqua (h.H. Ceaeptrcs, VI,VI. Lllvantray:eu).
14 pefpecc, aporraopsos ) vt!.I1loaftarrTarlLte, AercHepaqur. llpzuaHu
Ir perpecca. funoresrr Bo3HnKHOBeHlafl, >rrvl3Hu sa 3eule. OcHoeHHe

wit u xusorHbrx. YcloxHeHue xuBbtx opraHr43MoB B npollecce

eexa. 9eroBeK KaK BZA, efo Meoro B cltcreMe opraHur.recKofo MHpa.
qetoBeKa. ler,rNyutrae cI4JIbr v 3Tarrbr 3BoJllor_luu rienoBeKa.

Llr{ecKoe poAcrBo. EiuocoqualbHaf, lprzpoAa qeroBeKa. Coryuatsaax u
V K HEU qEJIOBEKA,

ucTeMbr H npucyque rrM

faHLI3MoB. Sxororu.Iecxt4e

$axrop.
qeHo:), ee KoMnoHeHltbr : npoAyrler{Tbr, Ko HcyMe HTbr, peAyueHrbr, !.tx

Has crpyKrypa 3Kocr4creMbr. T'porfrzuecxr4e ypoBHr4. I_{envt n ceru
a 3Koroftar{ecxoft ruaps1r4r4grt. Coc'rasreHr,re cxeM nepeAaqr4 BeruecrB }.t

HHA).

(6 no reoqeuo:o n ). Cairaopaswrrve a cMe Ha gKoclrcreM.

I4creM. Er4ororu.{ecKoe pa3Hocl6pasue, caMoperynr \vrs. kr

na ycroftunBoro pa3BilTrrr gKocl4clelr. llpzuuuu ycrofiunBocrrz 14

a,fl B 9KOCI4CTCMAX NOA BJII,ISHKIEM II,E'TCNbHOCTI4 qEJIOBEKA.

oT Jrvrqv fl, oT rrpI4poAHtbIX 3KOCTZCTeM.

t 3Kocr4creMa. Vqenae B.I4. BeprnaAcKoro o 6uocQepe. Xzeoe
HHocrH pacflpeAer e uus 5novat]cbr Ha 3evle. Ezolloru.{ec rcn fi

IrIeHI4e 3Hepfut4 e 6nocQepe, poJrb B HeM opmHr43MoB pa3Hbrx uaparB.

aa n 6uocQepe, Bbt3BaHHbre AerrrreJrbHocrllo r{eroBeKa (uapyu_reHrze
HbIe Aox(Ar4, rapHnKoBufi erprfexr 14 Ap.). flpo6nenau ycrofiuunoro

Cox HeHr4e uuoroo6pa3r4fl Br4AoB Kar( ocHoBa ycrofiuunocru 6noc$epn.
ilppr a cpeAe.



5. IEPEIIEHb BO

l. Buolorn_s KaK HayKa,
2.Pom 6uororzu s dor
3. Ocnoeurre ypoBHh

rrorryJr.flrlr4oHHO-B

4. BzolorusecKr4e
xLlMVqecKOfo

pa3ApaxvMocT6, A
5. CoapenaeHHar KJreroq
6.Pasezrae sHaHnfio
7. Muoroo6pasue
8. Cpaauurelrua.a
9. Xalrzqecrcafi cocras
10. Maxpo- t4 Mr4Kposne
I l. Polr xrrMr4qecKux
12. Crpoenae KJrerKa.
13. SHepreryuecrcufi vt

14. Craluu oHepreru
15. Epoxeuve u Abrxa
16. (DoroczHTe3, efo 3Ha
17. Xerr,tocaHTe3, efo po
I 8. feust, reHernqecrczft
19. MarpzvHsrfi xaparcre
20. EuocrzHres 6errca n u
21" Knerxa - reHerr,r
22,XpovtocoMrr, r.tx
23. XusHeHnui qzxl xn
24. @azl';r Mr4To3a u vefio
25. fiercnue KJrerKr4 - oc
26. Paarco6pasue op

rereporporpu.
27. Bupycr,r - HeKneroq
28. Bocnpon3BeAeHr4e
29. Cnoco6br pa3MHoxe
30. OHroreHes z
3l. 3nr6pzoHaJrbHoe r.r

32. [Ipuuuubr Hapyrxe Hu,
33. feHerzKa, ee garaqLr
34. OcHoeHbre reHerr4qec
35. XponrocoMHar reopil,
36, 3axoHoMepHocra HacJ
37. feuorzn KaK r{enocr
38. fenerraKa r{eJroBexa.

39. HacleacrBeHHaq
IIpr4q14H6I.

40. fenerzKa nona.
41. Hacne4crBeHHbre
42. Bpe4uoe Brt4.sHlre M

KIETKU.

43. Cenercqzrfl, ee 3anaqu v
44. Brcnal H.I4. Baer.urosa
45.Mero4u BbrBe,rleHil,

MrrKpoopfaHv3MOB.

46. BaorexHoJrofuq, ee Ha BJIEHA,f,.

vp oBaHr4H c o Bpe Me HH o fr e cre crs tl HHo HayqHo 17 xaprraHsr Mvp a.

:f.:T.1t_1-ti_1 
Nzeofi 

. 
rpzporrbr: rcrero.{F[rfi, op.unr.MeHubri,

OB B CTYIIKI I'BJIbHOTO IICIIbITA HVIfl
AocrrareHr4r, Merojlbr no3HaHH, xzsofi [pupoA6r.

6Horeoqeuo rnle:crcuit, 6zocdlepnrri.

xe Hv e, po cT 14 p A3BI11' Ae, B O C npo 14 t3 BeAeHr4 e, g e o,lIO UZ.S).
afl Teopu'l, ee ocHOBHbIe rroJro)KeHar.

rc. flpo xapr.roru qe cxr,rr3 14 gy Kapuor.lzqe cKrde KJr erKlr.
KTepv crnKa KJr ero K p ercreuuh, )KzrlorH6rx, 6 arcr epuit,
TIETKH.

MbI, o_cHoBHbIe qlr8HaKr4 (rlerovuoe crpoeHr4e,
B&, o6ven BerrlecrB rr npreBparrleHr.i, gHeprrzr4,

oco6esHocrz
foMeocTa3,

rpu6oo.

HLT3MOB: oAHOKJleToqHbIe vl

EHTbI.

B KIeTKe Lr opfztHlr3Me qeJrotBeKa.

ooMeH, 14x B3azMocBr3b.
ro o6lresa.

Hze, (Da3u $oroczu.reaa.
ua 3enle.
A 14 ero csoficrsa.

pearcqzfi 6zocanrega.
KJ] EI,IHOBbIX KIZC JIOT.

eAuHr4rla }(lrBofo.
uae ($opna u pasvepru) a {yuxquz.

u: zurep$a3a r,r Mr,nto3.

oBa pocTa, pa3Br'rvrfl, rrr pa3MHOXeHr4' opfaHH3MOB.

MHofoKJrerorrHbre; anrorpoQsr,

e Soprvrsr )r<v3Hvr.

HI43MOB, efo 3HaqeHI4e.
s, cxoAcrBo v pa3nwl^e noroBofo n 6ecnoloro pa3MHOlKeHHr.

eMy 3aKOHOMepHocrl4.

bHoe pa3Eil.rTue opmHH3MOB.
3BVrTUs. opfaHr43MOB.

MeTOAbr.

I4E ilOHflTI4fl 14 CI,IMBOJII4KA.

eAcTBeHHOCTH.

cTBeH HOCTH, AX III4T(JJIO f LIqecKUer OC HOBbI.
cucTeMa.

t,'3yl{eHl/fl feHeTLr KIz qenoBer€.
HqLIBocrb: MyraIII4oHHax, xout6urrarl4BHa.s. Bz4u vyrayuit v ux

oBaHZe npr43HaKOB, CUenneHHbrx c TIoJIOM.
HV qeJroBeK a, ux nprrg:turr, npo@zlaKTv Ka.

HOB, aJIKO|OJI', HapKoTLlKOB, HzKOTITHa Ha reHerr4qecKufi annapar

lpaKTaqecKoe 3HaqeHhe.
pa3Br4TI4e CeJreKUnH.

HoBbIX coproB pacreul,tit, nopol xlrBorHblx, IrrraMMoB



47. Knero.rHar 14 re
48. Ponr Krero.inofi
49. Mnoroo6pasue op
50. OcnoenLre czcre

(nopr.qor), KJracc,
5l. I-{apcruo 6amepafi,
52. llpo$alaKraKa
53. I{apcrno rpz6oe,
54.I4cnom3oBaHne fp
55. JImairHLrKu,vrx
56. Polr B rrpupoAe
57. I-{apcruo pacreHr.r

pa3MHOXeHue pacTvrTen
58. Klaccsl noKpbrroce
59. Xaparcrepvlcrvtta

Oco6eHnocrLr crpoeHu{, }K

60. MHoroo6pazue
61. Ilapcrno xr{BorHbrx
62. Xop4oebre )KktBorH
63. Ponr xr4BorHbrx B

64.Trcanu. CrpoeHrae
AbT)(AIlI,j[, Bb]AENEHU

65. CrpoeHyrc il )Kyr3
BbrAeneHvq.

PasN{uoxeFrze z
fpynnu KpoBr4.

O6rraen Ber.qecrB 14 n
69.I4rvwyleurer.
70. Hepnuar 14 sHAoKpr4
71. HefiporyMopanbHat

qeJtooTHOCTLI, CB''3V:
72. BuyrpeHHrr cpeAa o
73. AHarusaropbr.
74. Oprauu qyBcrB, r4x
75. Bucruar HepBHat
76. Cosuanae, rraM.srb,
7 7 . JIu'aHaq n o6rqecrneH
78. flpo$zlaKrvca u

BhI3hIBACM b]X )KIIBOTH
79. tTpegynpe)r(AeHae
80. flcuxlr.{ecKoe n
81. @axroptr s4opoara (a
82. @arcropu pracra (
83. Bpe4nue 14 [oJre3Hbre
84. Penpo4yKrr4BHoe 3Ao
85. Passzrne 3BoJrrour{oH
86. Bz4, ero Kpr4Tepr.rr4.

SBOJIrOuan.

87. O6pa:oBaHile HoBbrx
88. Po-rrr sBonrol(LroH

KapTr.tHbr Mupa.
89. [ora:areJrbcrBa o

opfaHlr3MoB K CpeAe
Marpoenolrcqaa. Han

66.

67.
68.

90.

91. Ezolorzqecrzfi

r4HXeHepr,Ls, KJIOHHpoBaHr4e.

I4r4 B craHo B Ire HvIv n p a3Burun 6zotexnonoruz.
HH3MoB ( K. Jlauneft, )K.-8. Jlal,raprx).

secKpre (rarcouot'lzvecrne) Karefopr4r,r: BrzA, po.q, ceMeficrno, orpsA(or4el), qapcrBo; r4x conoAquHeHHocrb.
TpoeHAe, xrr3HeAerTeJrbHocTb, pa:lMHOXeHUe, poJrb npupoAe.
Ieaauzfi, Bhr3rrBaeMbrx 6axrepzxua.

HLIe, XLI3HeAetTeJIbHOCTb, pa3MHO)KeHve.

CrpoeHae (:rxaHll, KJrerKLt, opraHrr), )Kr,r3HeAe.,rreJrbHocrb u
opraHr4 3Ma (Ha nprznr epo rroKpbrroceMeHHbrx pacreHzfi ).

s I,I rl4ttrafiHzroe.

eHHbrx, ponb pacreuu[t s trpt4poAe k1 )r<vrgHu seJroBeKa.
HOBH'IX TUroB 6ecuoggouor{HbIX, KJIaCCOB qJIeHUCTOHOfr4x.

flEAex'r'cJlbHocra' ptBlv{Ho}KeHzt, ponb B npl4poAe Lr )r<r43Hr4 rteJroBeKa.
Hzfi . OcHoeHbre orAeJrbt pacreuuft,.

l. Xaparrepr4crr4Ka ocluoBHbtx KJracrcoB.
upole U jKkr3Hr4 qeIOBrOKa.

xu3HeAerTeJIbHocTr, opfaHoB t4 ctrcTeM opfaHoB: rui,\eBapeH,,g,

tTeJIbHOCTb opfaHol] V CI4CTeM opfaHoB: n'uleBapeH.,u, AbtxaHnfl,

he qenoBeKa.

vBaHVre KpoBLr.

BparrleHze gHepfur4 B opraHr43Me qeJroBeKa. Bvralrnnrr.

CI,ICTEMbI.

rynflrJkfl rrpoueccoB Xz3HeAesreJrbHocrlz opfaHI43Ma KaK OCHOBa ero
cpe4ofi.

faHI43Ma qeJroBeKa.

b B opraHz3ue. Crpc,enue z Qyur,iqzu.
bHocTb.

or\vu, peqb, MhuIIJleHile.
fl rvrrpreHa, s4oponrrii o6pas )rc43rrr,t.

6arrepnalrHrrx, rpz6xoeux,

uru3Ma, npueMbr oKa3aHrn nepeofi noMou1u.
3AOpoBbe qeJroEieKa.

HpIHf, 3aKa;Matfne, ABI,I FaTeJIbHag aKrueHocrt).
, rvtro 4.UHAMUT, fie]peyTo MJre Htae, [epe oxnaxAe Hze ).

LlBbIqKI,I.

be r{eJloBeKa"

rrx n4efi. 3na.{eHze oBoJrrorlt4oHHoI reopza g. lapnrzHa.
ollyn.f,rlr4.s - cTpyKrylp]Plafl e!'uH]rlr{a Bz,qa 14 3neMeHTapHas euvtHul\a

. Cnoco6u en4oo6paao BaHzfl,.
Teopulkr e QopvutrloBaHnvr coepeveuHoft ecrecrBeHHouayvuoi

ALf, nonyqeHlrs [proAyKTOB IIvTaHrz, r, JreKapcTB.
5pas ze, o co6esuo crr4 crpoe Hr4x 14 )K[rs HeAesre Jr6 HocrLI.

KrlrzoHHbrx ga6oresaHzfi (nupycrrrrx,
,IMt4 ).

z xzsofi [pr4poAhl. pesylrranl gBon]oqun: npacnoco6JreHHocrb
rHt4r, MHoroo6pasue BilAoB.

BreHus, v nyrlr oBonloulrr4 (A.H. CeaeprloB, I4.VI.llfwalrray:eH).
c [r perpecc, apovroprfo3, u1aoa1lanrarlufl, nercHepar\ufl.



92.lunore3br Bo3Hz
93. OcnosHbre apoMo
94. HeloneK KaK BrjA,

I{EIOBEKA.

95. ,{nzNyrqve cvJls u
96. 9enoeeqecKLre pac
97. EzocoqvarrbHar

I{EIOBCKA.

98. Cpe4n o6uravus.o
99. Srolorr4qecKrde

Qaxrop.
l 00.

peAyr-leHTbr, rx poJr
l0l. Burosafl. u t

U CETId ilIdTAIlI,I[,. VIX

102.
l 03.
104.
r05.

ycrofivuaoro pa3B14

106. EzocQepa-

Ezolo

xtaeoe

HeM OpmH[3MOB pa3

(HapyrreHr4e o3o

flpaazla

107.
I 08.

I 09.

l 10.

l I l"

6. YqEEHO-METO
PercoueuqyeMaq Jr

u) Ocuoon&fl Jt umepamypa:
1. Kanaeucxzfi A.A., Kpux

Knaccbr. Vqe6Hzx,
2. Cyxopyxona JI.H.. K

yponenr). Llzraret
3. 56. lalaulon C.8.,

yponeur) Pyccxoe cn
4. 57. llouolrapeBa VI.H.

llonouapenofi VI.H.,
BEHTAHA-|PAO, 201

5. 58. Cusorra3on B.2..
Easoerrft yponeHr. 11

6) fononnumeJrbHan
1. flace.rHarc B.B" Ezon
APO@A, 2012.144c.
2. flleruaxon A.A".
Z:4arelrcrno <pyccroe cno
3. flleruaxon A.A., CoHz
Zs4arelrcrno [pO@ A, 201
4. floHorr,rapesa I4.H., Hz
Buotorus.. 5 xlacc, Llsraren fi qenrp BEHTAFIA-fPAO. 2:"016 r.,128 c.

U,H,,

Hr4t >Kt43IJ^u Ha 3erue
br B 3BonloLI vM pacreluii u xzgotHHx.
Mecro B Cr4CTeMe 

'pfaHr4qecKofo 
Mr,rpa. fnnore:u npor4cxoxAeHr,r,

IIbr SBoJIrOqvr4 qeJroBeKa.

I4X feHeTzrtecKoe pol0TBO.
poAa qenoBera. Coq.aarrbHafl h npvpol.Hafl cpeta, aftailTa\uvt rc ueZ

143MOB.

sl: a6uoruqecKrde, 6uorngecr:ae, vx 3HaqeHue. AHrponoreuHstfi

Srcocacrelra (6aoreoqeHos), ee KoMrroHeHTbr: rrpoAyqeHThr, KoHcyMeHrbr,

HcrBeHHar crp',KTypa 3Kocr4 creMbr. Tpo$uvecKue ypoBHt4. [enra
BeHb.g.

Vcrofi.rusoc

flpasuta ruqecrofr napaMhArr.
Pasuoo6 3KocrrcreM (6 uoreoqeHo:o n). caruopasaz r ne h cMeHa SKOCLICT.M.

u AVHAMT4Ka SKOCI4CTeM.

pasuoo6pa:r4e, car\4operynil\ne rz KpyroBopor BeqecrB _ ocHoBa
oKoct4creM. llpzuzurr ycroft uue ocrLr 14 cM eHbr gKoctrcreM.

Buoloraqecr

rbHar eKocucreMa. V.renue B.I4. Bepua4cKoro o 6uocQepe.
ero SyHxqza. Oco6eunocrr,r pracflpeAereHvq 6nolaaccsr na 3eule.

u4 KpyfoBopor Beqec,rB r,r npeBpaueHze oHeprnu n 6uoc|epe, ponb B
brx rlapcrB. 3nomoqz.r 6Hoc$epu.

I-no6alsnue r43MeHeHvrs' a 6zocsepe, Bbr3rlaHHbre Ae.greJrbHocrbro rteJ,IoBeKa

flpo6nenau

eHltr B npupo4uofi cpeAe.

KOE I4 IIHO OPMAIIIIOHHOE OEECIIEIIEHI4E

yuon E.A., flace.rHur B.B., Euolorza" O6rqas 6uolorz.s. 10_ll
'4,2013 r.,368 c.

rco B.C., IrlsaHon,a T.B., Buruorns 10 - 11 uacc (6a:onufi
"flpocnerqenue",2014 r.. 12g c.
r{Mt4pcKar 4.r4.' PoH'ranona H.vr., Erzororzs 11 xnacc (6aronufi
2013 r..208 c.

vrrroBa O.A., Jlorqvrrv:na.

gKpaHa, Kr4cnorHbre nolK4vq naprrr4KoBblfi eS$err u ry).
fi qu eo ro pa3BkrrLrs. CiuocQep sr.

orus. l1 Knacc: 6asosrrfi
T'.8., Llxencrraft n.B. / floa pea.

ypoBeHb, I4z4aretscxuir rleHrp
r.,224 c.

ra$ouona I4.8., 3axaposa E.T., Bzolorzs. O6rqas 6uolorz.s.
Vqe6Hux-HaBr4ratfop, [pO(Dlr, 2013. 20g c.

Barreprza, rpz6u, pacreHrrr. ii rnacc. yue6nar, n3AareJrbcrBo

tcxuir 3.JI., Bzonora.s. Bne,4eHze s 6[ororzrc 5 rracc,
>>,2075 r., 128 c.
H.I4., Euolorus. BeeneHze s
160 c.

6uoloruro. 5 rracc. y.re6HraK.

aen I4.8., Kopnalcxa, O.A. I Ilori pe.4. llononaapenolZ



5" Cueorra3oe B.I,I..
Yqe6uzKHasr4 rarop,
6. Calrxona B.A., porcoro
2015 r., 176 c.
7. CouraH H.VL,flnerua
Kypc. Yqe6urzr, llslaren
8. Cyxona T.C., Crporan
2015 r.. 144 c.
9. Cynaaroxr.rH C.B.. p
3uauufr,2015 r.,l4l c.
10. Cyxona T.C.,
BEHTAHAfPA@. 2015 r
11. Cyxopyxosa JLH., K
"IlpocnerqeHr4e,', 20I 6, 1

12. llace.rnux B.B.,
Bnolorzs 5 -6 r<lacc,
13. klcaena T.A., polrano
224c.
14. llace.rnzK B.B.,
Vue6nnr, I4s4arelrcrno
15. Conrzn H.U. ConzHa
IPOOA,2013 r.. 160 c.
16. llonouapeBa I,I.H., K
Bzororz.s. 6 rlacc.
17. Jlanrrrnua B.LL,
" Ara4eMxH ur a/Y ue6uux,',
18. Cznorrasos B.VL,
Wslaretscrno {pO@A,20
1 9. Conun H.I4., Bnonorras
r.,776 c.

20. Cyxona T.C., nrra
BEHTAHA|PA@, 2015 r..
21" Eepxzn6nzr M.8., f
Krracca, EZHOM.
22. IIarrcrunH B.B., [lanx
APOOA, 2013 r,,304 c.
23. Tuxonona E.T., povrau
r.,232 c.

24. CoHzu H.VI, 3axapon
Yve6Hux, I4s4arenrcrno
25. llace.rHzx B.B., Cyna
KJracc, VIs 4ar etswno "llpoc
26. IlleperraerbeBa A.M.. p
"Axa4entcnzray'yqe6nzlc ",
27. Cusorrra:os B.2..
I4:.qareltcrno {pOO A, 201
28. 3axapoe B.8., CoHzH
rpu6u, pacreHrrf,. 7 xtacc.
29. Cy><opyxoea JI.H., Ky
"flpocnerqenue, 2016 r., 1 60
30. Eeplrzn6nrzr M.8., f
rlacrrx" EI,IHOM.

JrerrraKoB A"A., Blronorus. BlneAeuue n 6yrolornro.
errbcrBo APOOA, 2013, 192c.
A'u', Bzonorz.s 5 xnacc, r4s ftar errcnBo "AKa4euxurzra,/y.{e6HaK,,

A'A', Bzororz-s. Bne4eHue s 6u'rorzrc. 5 rracc. KoHqeHrprzqecxufi
rno IPOOA,2012 r,, 160 c.
s B'I'1', Bzororzs' 5 uacc, Lrsra'er'crcaft qe'rp BEHTAHAfPA@.

Ezororzs: yue6nur 1ttl- 5 KJracca, BI,IHOM. Jla6oparoprzr

lHoB 8.I4., Baonorzs. 5 _ 6 rnaccu, I4zgarenr,crzi rIeHTp
176 c.

lco, B.C., KolecrnaxonaI4.f,., Euolorzs 5_6 xlacc, I4sAarerlcrso

xzu C.B., Karunosa f.C. ra Ap. / lloa
bcrBo "llpocneqeuue,2016 r., 160 c.

H'u'' Baonorzs 6 xJtacc,tr4strat'e,'.rno <pyccnoe cJroBo)), 2015 r.,

rs, Muoroo6pasze rroKpbrioceMeHHbrx pacrenzft. 6 r,racc.
4,2013 r., 208c.

.2., Buo:rorus. Xfie.ft oprauzsv. 6 rclacc. Vve6Hur, Z:4arellc*o

Hr4rroBa O.A., KyrjMeHKo B.C. / lloa pe.q. Ilououapenofi VI.H,,
rcxraf rrenrp BEHT.zfHA-fpA@, 2009 r..240 c.

5 xlacc"

PeA. flacequzrca B.B.

Irls4areltcrnoPolcoroea [,.I4., Euororzu 6 xnacc,
15 r.,240 c.

I4oJroft4r. Xznofi opraHr43M. 6 xlacc. V.re6Hur_HaBr4rarop,
3,144 c.
xHnoft opraHr{3M. 6 rcnacc. vve6nur, Lrzra'etrccrno [poo A.2013

aeBa T.A., E[ororus. 6 xlacc, LIs1arerncrcuia rIeHTp

9y6 B.B., Ezonorra.f,: yue6uzr un 6

56 c.

x 3ual:ufr, 2015 r., 1 60 c.
u B.A., Euororu-s. )K[sorHrre. 7 xtacc. y.re6u[x, I4:.4are^creo

Btaonorz.s 7 xtacc,IzlsAaremcrno <pyccxoe cnoeo), 20I5

B.B. Brzolorurx, M;uoroo6paszt: xr4Bbrx opfaHr43MoB. 7 xtacc.
4,2014 r.,256 c,

uH C.B., KaruHoea LC. I floa lpea. flace.{Hzxa B.B, Bzoro rus, 7

KJracc (n 2-x vacrxx), Zs4arenrcrno

ue,2076 r..255; c.

16 r.,240 c.
e B.B.' Buororns. xzeofi opraHlr3M. 6 rnacc. yqe6uzxnaBr4farop,
r,.144 c,

.I::,?"?:"rux. Mnoroo6py^" xkrBbrx opraHz3Moa. Baxrepzz,
uux,I4zaarerrbcrBo APOOA, 

,.2014 r..125 c.
rco B.C., KonecHzrcona I4.f,., Ijzo;rorz.s 7 ruacc, ZgAa're:rscrno

:n C.M., r{y6 B.E}., Ezolora:n: yve6Hzr gtrn 7 Knacca s 2_x
3naunir.,20l5 r., 126 c.

en, C.M., Mareesa IO.B..

Ya [.I4., Euotctrus 7



31. flonouapeBa VI.H.,
Buolorus. 7 rctacc,LI
32. Konecon [.B., Mam
416 c.

33. ConzH H.VI.,
Knacc. Y.re6HzK, I4saarer
34. llacequzx B.B., K
KJracc, LlsilatenscrBo "II
35. Xenauyrona M.8., p
2016 r..360 c.
36. [Ieperr,rerbeBa A.M.,
" Axa4euxHura./Vqe6nux "
37. Crasorra3os B.I4..
Y.{e6Hr,IKHaB ur ar op, 14

38. Conan H.U, Canuu
2014 r.,304 c,
39. Cyxopyxosa JLH., K
"flpocneuleHue", 2016 r.,
40. EeprzH6nzr M.8.,
yve6Hzr< AJrf, 8 :r.lacca s 2
41. llace.{uzx B.B..
6nonorzro. 9 xlacc. V
42.fIace,#nx B.B., K
9 xlacc, I4zgatetscrBo "lI
43. [auulon C.8., Polra
<Pyccxoe cJroBo)), 2013 r.,
44. flononrapeBa I4,H.,
Bnororzs. 9 xtncc.LT
45. ly6unus B.A.,
I4z 4ar e tlorcr n o " Ax a4 e uxn
46. 3axapon B.8., Cunor
3aKoHoMepHocrrl. 9 rnacc.
47. Cyxona T.C., Ca
Llzraretscxzfi qenrp B
48" CyxopyKoBa JI.H., K
2015 r.. 144 c.

49. Bepxzu6mar M.8., f
EI4HOM. Jla6oparop vrs. 3H

50. Ara$ouona VI.B.,
V.re6HHxHaBHmrop.
51. llonorraapeBa I,I"H., K
Eraonoras. 10 r<lacc:
c.

52. Cvsorrasos B.I,I.,
ypoBeHb. 10 rnacc. Vqe6H
53" 3axapon B.8., Manrou
l0 rnacc. llpo$unrHrrfi y
54" lloHouapeBa I,I.H., K
Braonorpr-f,. 10 rlacc: yrn
476 c.

55. Ara(foHona 14.8.,
Y.re6HurcaBr4rarop" u yrny6n€nHbrfi yp,es11u, ,{POdlA,2013 r., 208c.

pHr4noBa O.A., KyvMeHKo B.C. I llo4 pe4. llououapesoft I4.H.,
ncxufi rreHrp BEHIIAHA-|PAO. 2014 r..272 c.

.,{., Eerren U.H., Enruorzs 8 uacc Llsgaretscrno {pOO A.2016 r.,

B.B, Buororn-s. Mnoroo6pasze xuBb'" opraHr,r3Moe. xueorHue. g

:rno IPOOA,2014 r".224 c.
rc,ff A.A., LUneqon f.f. / llo4 pe4. rlace.rHrarca B.B.. Brzonorzq g

BerleHrze", 2016 r..256 c.
H.I4., Bzororz.f, 8 xracrl, ZsAarentcrno <pyccKoe cJroBo)),

Poxorona !.I'I", BraoJrorr.tr 8 uacc (n 2-x uacrrx), zs4aremcrno
2015 r.. 188 c.

r4H M.P., Kalreucrufi
rrbcrBo APOOA, 20L3 r.,

.P., Braolorus. r{e-rroner<. 8

Bzororuq. geroseK. 8 uacc.

Yve6Hnx, Irls4arelrcrno [pO@A,

A.A.,
144 c.

KJIACC.

euxo B.C., I_{exnazcrpeHxo T.A.., Bzonorw.s g xlacc I4s.4arerucrno
60 c.

rb{HoB A.A., llapHec E._f., Tapacosa O.C., r{y6 B.B., Bzororus:
qacrqx, EI4HOM. Jla6oparoput 3nauuir,20l5 r., 165 c.

wir. 4.4., Kpzxcyron E.A. u 4p. Ezonorrs. BeeleHr4e B o6rqyro
nx,Llz4ure.rrbcrBo APOOA, 2014 r.288 c.
rcufi A.A., l[neqon I-.f. z Ap. / IIoa pe4. flaceunzra B.B. Ezororvs

BerqeHrze". 2014 r..208 c.
na H.I4., Bla4zrrazpcxa'- A.I4., Buonorz.s 9 xlacc, Z:4arelrcrn
44 c.

LIrroBa O.A., rlepuona H.M. / lloa pe4. llonouapenoft Li^H.,
rcuft qeurp BEHT,AHA-fPA@,, 2015 r.. 272 c.

A.M., PoKolosa A.I4., Bzororzs 9 xlacc (n 2-x uacrxx),
ralY,re6rrux", 207 5 r., 224 r.
a:on B.2., MaMonros C.f., AraSoHoBa I4.8., Ezonorvs. O6rrrue
y'.re6Hzx-HaBurarop, I4:4arenrcrao [pO@ A.2012. 144 c.
ra H.IO., lflararosa C.lI., [uzrprreBa T.A., Bzolorug.. 9 KJracc.
AHA-fPAO. 2015 r., 224 c.

eHro B.C., Bzororra.f, 9 uacc, I4sAarertcrno "flpocBetqeHue",

lroJreB c.M., Borxoea lLA.. Brao rorr4s: yve6nux Nts 9 KJracca,
lguir,2015 r., 208 c.

BofJra3oB 8.r4., Bpronorus. o6rqa.s 6uororus.. l0 KJracc.
z yuy6n€nHufi ypresllra, {PO<DA,2012,208 c.
IlJroBa O.A., Jlorqr4rrvr*a, T.E. / lloa pea. llo'onrapenofi l{.H.,
ypoBeHb, I,Is4are::rrcrufi qeHrp BEHTAHA-|PAO, 2015 r., 272

uona IrI.B., 3axapona E.T., Euolorz.a. O6rqas 6uotornq. Ba3osrM
-HaBr4farop, [PO@A, 2011,144 c.

C.f", Couzn H.W.. 3axapona Il.T., Euonorus. O6rq as 6uororus.
eeHr. Y.re6nzr<, [PO(D A,2014 r., 352 c.

rrJroBa O.A., CzNaonoea Il.B. I lloa pea. VI.H., lloHouapenofi,
mrrft yponeut,, I4z4are.nrcrczfi ueHrp BEHTAHA-fPAO, 20 1 5 r.,

rzBorJra3oB 8.I4., BrEonorz.f,. O6u$s 6uonorut. 11 K,rracc.



59. 3axapon B.8., Mauo
KJracc. Yrny6neuurrft ypo
60. floHolrapeBa I4.H.,
Ezolorus. 11 rlacc: yrn
448 c.

7. UIOCCAPI/.N

A6uoreues - Bo3Hr.l
Abuoc$epa - crrorz

KaKoMy 6suu 6ulo nn
Ancrpano[rrreK 

- r]
AsroraMuq - caM
Anrouonzrrlrovn.vs,

BOsHr4KaroqeM KpaTHOM y
AnrorpoQ - opfaH

noMotrlbro sHeprrrr4 ColH
Arr.nrorunaqnq 

- c
3pt4 rporlr.rroB r,r lpyrax

Arpoqeno: -AAanraqus - cr
cpe,4br.

A4nenrunHoc.r,b 
- Il

A4eurln 
- rypz

AAeuo:un 
- u

pz6osrr.
AAeHolra 

- 
go6po

xene3.
AIO 

- aAeHo3r.rHAt4
rcouqenoft Qoc@arHofi rpy

Asoro6arcrepurl 
-QrrKcr,rpoBaTb a3oT r43

AsoroQvlccaqr.lq 
-opf aHr4 qecKr4 e a3 oTI,rCTbIe

Arcrcluuarv3,ary;g.r 
-cyqecTBOBAIJtrs.

ArcrcouoAarlzs 
- 11pu

Arrcyuy;lrquq 
- Ha

Arcpoveraruq 
- 

qpe3

$ynxqufi rznoQz:a.
Arcce.nepaquq 

- pe3K
Ancou - orpocroK
Anqeurop 

-coeArrHeHzfi u nepe4arorqee
Al.rre.rrr 

- pa3nr4rrHbre
yqacrKax (nor<ycax) foMoJro

ArsbraHrasM 
- 

Bpox(A
III,IIMEHTAUI4I4.

Aruneo.rra 
- ny3brpbK

A;rrro.rrorus 
-HayKaAuunorcracJroTa _

aMr4HOfpyrrrrbr.

Auzror 
- lprMoe ae fl.I'pa KJTeTKA.

opHnnoBa O.A., Curr.noHoBa JLII. llIoA pel. lloHouapenofi 14.H.,
ireHuufi ypoBe'b, Lrsgarenrcxzii qeurp BEHTAHA-|PAO, 2015 r.,

C.f., CouznHI4,3axapona E.T., Ezonorz.{. 06,o as 6uo,orus" llr. Vqe6szx, APOOA, 2014 r.,256 c.

oBeHVe Xr.rBoro r43 HexrrBoro B rrpoqecce 3Bonrorlr4r4.
TUOCQCPTT, HC I4CIIbITbIBAIOqUE 14 HI4KOIAA HE NOABEPTABIIIT4CC.

I4ru xsrBbrx opraHr,r3MroB.

oxoArrrlarr, rzcKorlaeMar qenoBeKoo 6paznax o6e:rsHa.
brJreHze rr caMoolJro,4orBopeHze y rlBerKonrrx pacreHzft .
HacJIeAcrBeHHoe [I3MeHeHI4e' 3aKJrloqarcqeecr B crIoHTaHHo
LrqeHlrnqncra na6opa xpoMocoM B KJrerKax pacl:euuit.

M' noJlr{aeMble opfilHzqecK[e coeAr4HeHrrt Iz3 HeopraHaqecKlrx c

r4BAHLre a Bbrrra.qeHr4e B ocaAoK pr3 .AHOpO4HOfi B3BeCr4 laxtepuit,
rK.

, co3AaHHOe qeIOBeKOM.

Hocrb opraHI{3MoB, npucnoco6ytrbcs. K MeHrroqr,rMc, ycnoBr4_,rM

oI BrlAa rr3 Apyroro coo6u1ecr.na.
ocHoBaHlre, coAepxalllleec,I B cocTaBe HyKJIeI4HOBbrx

cocrorrqrzfr r{3 nyllr{HoBofo ocHoB aHzfl. anenarHa u
KT4 CJIOT.

MOHOCaxapr4Aa

HHas, onyxoJrr, uonouuoi.i, lquronrz4Hofi, npe4crarelruorZ

- BerrlecrBo, Koropoe odpasyercx B pe3ynbrare nepeHoca

rlrl[? aspo6urrx cno6o4uoNrzByrrlzx 6ax,.epuit, cnoco6Hr,rx
a r4 TeM caMbrM o6or,arqau LrM noqBy.

brBaHr.re MoneKynJrpHoro a3ora arvocQepbr t4 IIepeBoI efo B
OBAHIIfl _ AMI4 HOKI,IC)JIOTbI.

npncnoco6JreHr.re xaroro-nrz6o Br4Ia K HOBbTM ycnoBl{rM

uo co olenze fJra3 K piaccMaTpr4 B aHr4 ro rrpeIMeTOB.
ilellvre B opr-aHr4 3Ma.K xr4 MLr qecKLrX B errlecTB.

ufi pocr KoHeqHocrefi u xocreft nut\a BcneAcrBr4e HapyrxeHrz,

yobrcTpeHze rroJroB0ro co3peBaHr4r, yBenuqeHr4e pocTa.
r4Mnynbcbr oT TeJra KJreTKr4.

v BOAOpOA oT OKr4CIrreMbx

KJrerKrr, npoBoltruuft uepruue
BOCnplzHIZMarouee 3JreKTpoFrbr

x Apyrnu BerrIecTBaM.

Qopurr oAHoro 14 Toro )Ke reHa, PACIIONOXCHHbIE B O.IIIIHAKOBbIX
sx (napurx) xpouoconr.

HHOE OTCYTCTBI,IE HOPMAN'HOilT ATTS AAHHOTO BI4TA OPIAHII3MOB

B JrefKlrx, Ha KoHIIax 6pouxon.
BO.4OpOCn_qx.

raHr,rqecKoe coeAr,r.rreHr{e, co,4epxauee xap6oxcnlbH),ro u



AMHrroTa _
MJreKorrr.rTaroqr e), IIpI{c

AMO 
- aIeHo3r4HM

Aua6uos 
- BpeMeH

3aMeIJIeHHbr.

AHa6o.rusu 
- Sz:z

14 HarrpaBJreHHbre ycBoeHz
Ana.rrusarop 

-cpa3ApaxeHr{ft.

AHaJIOr,r{s _ CX

oAr4HaKoBbx no Qyuxqvu.
AuaroMzq 

- HayKa,
Anaepo6 

- opraHr4
AuAporeu 

- rpynna
Anenrzs 

- MaJIoK
AuraroHracr 

- MbrIIr
rrpoTr4 BorroJroxHbx HaII

AurepnAufi 
-Bolopocneft uxon r4 frarro

Anru6uorrrK _ Be111

Anruren 
- cJro)KHoe

XI{BOTHbIX I,I qEIOBEKA BbI3
AnrHrcoAoH 

- yqacro
Anrpouor

nos4eftctnae rreJloBeKa Ha rI
AurponoreHe3 

-Anrpono.n M
SBOnroIIr4IO qeJroBeKa.

Auuapar loarAxz
HeKOTOpbrx rrpoAyKTOB Xr{3

Apea.n 
- o6lacrr

ApxeroHufi 
- Neucr

Acc[Mz.rrs{ns 
- o

rrocTynaloulrx B opfaHr4 3M
AcQunczn 

- yAymbe.
ArasusM 

- [orBJreH
cyrqecTBoBanv y r4x AaJreK
sorocgHofr froKpoB, M

ArpoQnr -ATO 
- aAeHo3r4

Qoc@opHofi KrrcJrorbr.
Ayr6puau cKperq

poAcrBe.

Ayrocoua 
- xpoMocoM

Ayrerco"rrorua
oKpyxarcU.f .p.ton

AxporrarnH 
- Be

oopaoorKe.
ArInAos 

- HaxolJreHze
aoHoB.

Aapo6 
- opraHr43Mbr,

Aepo6uoHT 
- opran Nznyqufr B Bo3lyruluofi cpe4e.

IO3BOHOIIHOE XI4BOTHOC (rrpecMbrKaroillvrecL rrTr4rlbr,
HOe K pa3Br4Trrro Ha cylre.

ttoQ ocQar U{Knr{qect(ufi - nyrleorprA.
CoCTOtHrre OpfatHrr3Ma, rpLr KOTOpOM XA3HeHHbre npOUeCCbI

rofo-ol'Oxl4MaqecKr{e rpoqeccbr, cocraBnrroq[e tracr uera60nu:naxletxoft rrrllrleBbx BerrlecrB.
a H.pBHBTX O6pa:onauufi, ocyqecrBnsrcqar Bocnpusrr4 e n aHaJru3

opraHoB vlnv vx uacrei1 pa3HbD( rro [pol4cxoxAeHr4lo. Ho

,ytrarcqar crpoeHze z $yHxqzz opraHoB.
cnoco6nrrfi xarb B (5ecrzclopo4Hoft cpele.
yxcKt4x rroJroBbx ropMoHOB.

- yMeHblleHr4 e Ko Jttr4 qecTB a 3pr{Tp orIr4TOB.
14 r4x rpylnrr, 4eftr:rnyrcqr4e oAHoBpeMeHHo
TtflX.

I,IKOB.

nayNcxoft noroeoft opraH pil3MHoxeHu, y rpz6on,

Arzcurrrnr.rHa, uccnenyroqa_s

I4Jrrl rrooqepe4uo n 2

qCJIOBEKA.

npozcxoxAeHr4e v

napoft.
oco6z c

cnoco6soe y6zrrarr Mr.rKpoopraHa3Mbr.
praHr4qecKoe Be'oec'fno, croco6H.e npz nocryrrne'r4r, B OpfaHz3Mrrb orBerHyo trMMyrrHyro peaKrlr4ro _ o6pa:onaur4e aHTr.rreJr.
MoJrexynbr rpaHcnopruofi pHK, cocrorrqzfi us 3 HyrleorrzAoB.:guuir Lr3 feoJroruqecKr4x nepuoAoB, B KoropoM Bo3pacrano
poAy.
aHTporrono rv'J1r - yqeHr4e o npor4 cxoxAeHr{z

opfaHovl KJreTKr4, KOTOpbrx rracTByeT B @opnzponaHzz
eAe_f,TeJIbHOCTIZ.

ocTpaHeHr,r.s rro6oft ,cr4cTeMaTr4.recxo ft rpyllflbr opraHr.r3MoB.
opraH pa3MHoxeHr4rr y MXoB, nanoporHr4KoB, xBouefi, uayHon.a3 cropoH o6nreua BerrlecrB, uorpe6reHze v op."p'u*"rr"a
TUECTB.

KOBOCTb).

KOTOpbre

(xnocr,

Hoe yMenbrrreHrze palMepoB opraHoB u rxaHefi.
- HyKneora4, o6pasonanurrfi aAeHo3r4Hona rz 3 ocrarKaMu

we oco6efi oAHofo BLrIla, He cocrorrqvx B HerrocpeAcrBeHHoM

, uop$onofvqecKr.r r4AenTr4rruar co ceoeft roMonorz.{HOfi
3KOJrOrt4r1t, H3rrauqufi nsazvooTHorrreHLfi or,4e;IbUOz

y orleJrbHbrx oco6efi xarzx_nz6o flpu3HaKoB,
fIpe,4KOB, HO 6rua yrparreHbr B rrpoqecce sBoJrrouuz

KJleroqHofo flApa,'1a60 .Kpa[rr4BaeMoe npu rrrcroJrofr4qecxofi

KpoBI4 U rpyrux rKil'-sx opfaHr43Ma orpr4rlarenbHo 3aprxeHHbrx

ToJrbKo B KLtc:ropoAnofi cpe4e.



BO3AeftcTBr4eM pa3nuqH
EalcrepuoQar 

- n
Eaqul.rra
Be.lorc 

- BbrcoK
AMLIHOKHCJIOT.

Benroc 
- coBoKyrr

Ezsareur- ABe
AeJreHr4.f, tr4pa.

EuoreoqeHo3 
-cyrqecTByloT xrrBbre op

Euouu4rlrcaTop _
KOTOpbrx MoxHO CyAr,rTb o

Buoroxaqrrfl 
- c

E nonrour.rH ecrl eHrIuq
xLr3HeAerTeJIbHOCTI1I.

Euopr 
- coBoKyfl

Buolracca 
- Bbrpaxe

TeX I4JIA I1IHbIx OpfaHLr3MOB

Enouo.nvlrepbr 
-KIICJIOTbI, IToJII{CaxapnABr,

BuocrrHTe3 _
ero KJrerKax c yvacrzeu 6z

Euorou 
- orHocrlTen

B [peAeJrax noAHofi. n
Euoqeuos 

- B3azMoc
xI{BOTHbx, HacelI.'IroIIIl4x O

Blacrouepbr 
- or{eHb

E.nacronop 
-xr4BorHbx (racrpyna) c

Elacroqe.rrb 
- nepB

E.rracry.ra 
- $ata

Epuo.norr.rq 
- Ha).Ka,

Barcyo;rr 
- noJrocrr

(Kapr4 orrJra3Ma).

Banrlzna 
- npe[apar

r4MMyHrz3arlr4rz qeIOB eK a vrnvl
Bereraquq 

- n
IIUTAHVIE.

Beslrrcy.na 
- o6paso

Beu.rurc 
- BHyrpeH

4eofiHoro oKonorlBerHrrKa.
Bzpyc- HeKneroqua,

pit3MHolKaTbc.g TOnbKO B
Bupyco.ro HayKa.
BrrraJrrr3M 

- .o"oou.ri
)Kt43HeHHbre rBJreHV{ aeftcr

$u141,1rrH 
- opraH

nocrynarcqeec.f, B llr4rrly An_,{ pManbHof o QynrqzronupoBaHrr{.

EarcrepuoJror.url 
- MI4 Kpo OIron otLlu, lzsyvalorqztZBarcrepuo B eMeHHOe flpeKparrleHr{e pocTa Lr

Qar<ropon.

oJrorur qHbre xpoMocc)Mbr, o6pa:yrorqnec.a

oaKTeprr[.
pa3MHoxeHr4r lat<repwir nor

c 6arreprzfi, cnoco6ulrfi nopaxarr 6axrepualbHyro KnerKy"
IrMerourar S oprtly reuroqKr4.

JItpHoe opfaHurlerlKoe coeAI4HeHI'Ie, locrpoeHHoe u3 ocrarxon 20

opraur{3MoB, Bcro xr{3Hb o6lrraroruux Ha AHe oKeaHOB.

rrpl4 AeneHW.r KJIeToqHOfo

EuoreHes 
- npoqecc HI4KHOBEHII' XI{BOIO II3 }KIZBOIO.

HVqeHHar npuporHa.f, cr{creMa, n roropoft s recuorz cBfl3n
3Mbr 14 oKpyxarcqax cpefta.
br LrJrLr coo6rqecrsa opfaHlz3MoB, 11o Hannwfio IrJIr4 cocro_,IHl,rro

Hr,rH oKpyxaroqeft cpeAbr.
ocTb xI4BOTHOfo o[pelenrTb cBoe noJro)KeHae.
BZAT4MOe cBeqeHIIe opfaHu3MOB, CBq3aHHOe c IlpoueccaMz I4X

Br4'(oB xrzBorH'rx u pactenufi.. cocraBr-firorlLtx xaBoe HaceJreHue.
'OC B CAIIHI4UAX MACObI I4NV 3HEP.I4I4 KOJII,IqECTBO XI4BOIO BCIIIECTBA

npl4xoArrrleec,r Ha eArzHr4rly [norlaAu.
KOMOJIeKynspHbIe rIllI4pOAHbre c o eAr4 HeH us - 6 e lxu, HyKner4HOBbre
xarqn e cTpyKTypHErMr.r qacT_'rMr4 xr4Bbrx opf aHr43MOB.

o6pa^: oaauz.s Heo 6x oArrMbrx opraHkr3My B eulecrB, up orexaroqnfr
3aropoB - QepueHron.

o oAHopoAHoe rro a'6uotuqecxuu $axropaM cpeAbr rrpocrpaHcrBo
fi z no4seuuoft.racrefi 6uocQeprr.
flsaHnas. coBoKynnoorb MrzKpoopfaHa3MoB, pacreur4 it, rpu6on uropolnrrft fracroK c,{rrfvr rIJrI4 BoAoeMa.
PY'HbIE' OIHOTIIIIH.,IC KJICTKII APO 6.ArqErO C I Xft4A XI4 B OTHOf O.[9' rrocpercrBoM K.Topofo fronocrb 4ey<cnofiuoro 3apoAbrlra
uefi cpe.qofi.

rroJlocrb reJra xI4t3orHoro Ha ara1lv 6nacrylu.
rxeBofo pa3Bl-ITprfl r[HoroKJreTorrHbIX XI,rBoTHbx.

MXI4.

B rIpororIJIzBMe I(rIerKu, 3aIIoJrHeHHat KJIeroqHbrM coKoM

Lr3 xLtBbIX OCla6leHHbx MIrKpoopraHI43MOB, npl4MeHSe\arrft
xr,rBorHbx n ne.re6ubrx ueJrrx.

Hr4 e, cocrotHve aKTIrBuofi NasHeIe_rITeJIbHocrLI pacreH Lts., pocr LI

e B TeJre opIaHI43Ma, r,IMeIOqee BI4A rly3brpbKa.
qACTb OTAEJI'H'IX I4NII CPOC.onnXC{ MCXA} CO6OIi JIETIECTKOB

Qoprraa xrr3Htl, cnoco6Ha.fl flpoHrlKarb B xr4Byro KnerKy u
ee.

rraroqas Brzpycbr.
r4neanncrr4qecrirdx reqeuzfi n 6zolorzz, o6rscu.f,rotuvx

)KHBOTHOM OpfaHrr3Me rrrrw

M (orur3HeHuoft cznrr>1.
oe BerrlecrBo, o6pa:yrorqeecx B



rrqHopoTbre 
-r{ por o6pa:yercx

a.n.noQn"rr 
- opraH

aroour - pacreH
a.n"toQo6 

- opfaH
AMETA 

- 
NOJIOBbIC

anreranrUft _ 11O

aMeToreHe3-npo

aueroQur 
- r

HHfi or crropbr Ao 3rI
aMeTOrIrrT 

- He3
ATIJIOIIA 

- 
KJIETKA

acTporleJrb 
- froJr

acrpyJra 
- Sa:a

Jr_flrll{q 
- 

IIpo

MI{HTOJIOT

oruro6rau - x
uolnuQa 

-tIItufI _
Kpo qI4BOCTbIo, qTo

orlr{T 
- mo6ofi

- 
eAr4Ht4rJa HacJIe

I
f

Hepaqilfl 
- 

pa3o
HAWa,

oM 
- coBoKyrrH
II 

- coBoKyn
HA 

- 
COBOKYNr IIT 

- 
MHOTOJIET

opfaHax.
IItrA 

-rrx pacrenrafr.
aQpo4urn

f tIeTOIOf'uq _
f PIfl 

- 
THII

pa3Jrr.r

r
6onee

roTcjl rro BHerrrHeMy
feHe3 

- 
cMeHa

or<onenzfi.
T po3ruoTa 

- co.rle
I ycKopeH14
f
In
fu rrlpfan

BNa)KH

T o0zr 
- HzrseMH

Prs6rrro BJIAXHOCTI4.

- 
HA3CMHbIC

opraHrl

f
I
f

f

- opfaH

fpy''[a xr4BOTHbrx -..t4rJroKoxr4e, xopAoBbre - [pr4 eu6paoHaaruov
Ha npoTt4BononoxHofi cropoHe 3apoAbrrrra.

Mbr, xrrByrr{ze c rIoBbrrxeHHbIM npoIIeHToM conu.
o6zratorqee Ha 3aconeHHbrx rrorrBax 14 ropHrx rropoAax.

4, He BbrHocflitluit, roBbrrrreHHofi coleuocrl4 cpeAbr.
erKu c ranJrozlHbrv Ha6oporvr xpoMocoM.

opfaH, B KOTOpOrvr oopasyrorc, raMeTbr.
o6pa:onaHr4-r{ raMer.

Boe pa3MHoxeHrre y npocrefiurux.
BI4TCJI' IIOJIOBOICI IIOKOJIEHII.fl LIIIV STAII XU3HEHHO.O III4KJIA

bre rroJroBbre KJrerKH ;r lpocrefiuzx.
oco6r c oArzHapHbrru na6oporr,r HelapHbrx xpoMocoM.

b 3apoAbrrrra HA CTa!,l/lr4 racTpynbr.
A'IIIIEB OrO PA3BV TI4 J[ MHOIOKJIETOqH'IX XIIBOTH'IX - 4N5N<C,rOfi Hrrfi

oopa3oBaHr4r rac rpyn6r.
HIr e opraHl4 3Ma, BLI3BaHHO e napuBLITI{rIecKrzMI4 qepB_{Ml4.
ecnb 3 o o Jro rr4ur, hc c rqayro qa, n ap a3ur nrlre cKI4 x vepn eft .

ArlxareJrbHrrfi luruenr KpoBr4 rreJloBeKa Id xtzBorHbx.
' Ill4pKynrrpyroqajr B He3aMKHyrofi rponeuocHoft cucreue.

AcrBeHHoe sa6olenaHze, xapaKTepr{3yeMoe nonuureunofr
Hflerc . HeAocrarKorra QaxropoB cBeprbrBaHr4{ KpoBrr.

3JreMeHT KpoBrz.
BeHHoro MaTepnana, yqacroK MoJreKynbr AHK.

noroMcrBo oAHofr oc:,o514, rpynnbr rrnLr nony nfl\uu.
qiUOlIIA' 3 AKOHbI HAOJICACTBEHHO CTI4 LI A3MCHqI,IBOCTI4.

b reHoB, colepxarquxc_rr B rarrJror.rAHorr,r ua6ope xpoMocoM.
crb Bcex HacneAcrBeHHbrx cnoficre oco6u.

feHoB rpynnbr c,co6eft rronynrrlr4rz.
ee pacreHve, noqx:r4 so:o6uosreHz.f, KOTOpOTo Haxo.4rTor B

BO, acIIoJIb3yeMoe nz1upatetbHofo yHurrroxeHra,

IIpI43HaKOB IvTyXCKOfO 14 )KeHCKO|O IIOJIa y o4uoft oco6rz

Jr 3 oonorr4 14, rr3 yqarouzfi serdtros o,rlHbrx t4
rloJroBoro lpoqecca, ilpu KOTOpOM

rrpecMbrKaloluvxcr.
cnI,IBaroquec.f, raMeTbr

ocoOoB piBMHoxeHr.rs y opraHr.r3MoB Ha nporslx eHvrar AB\x vnLl

I4e B KJrerKax reJrzr pa3Hbx reHoB 4annofi allelruofi rrapbr.
pocTa, yBenr.rqeHr4 e lca3MepoB.

- opfaHr4 14 cnonb3)Tou\uit Attx fruranLrg, ToJrbKo opfauutrecKr4 e BerrlecrB a.
r4Has. cLrcreMa, n roropofi pacnonoxeHbr ,.qpo u Bce opfaHorrAbr.M' npzcnoco6reHn;rfi K o6uranuto B ycnoBzrx srrcoxoE

pacreHr4r' npzcroco6Jre'Hbrg K oluranuto B ycnoBr4.sx

BorHbre, z: 6erzuoqze rzg6rrroqnofi nna>xHocrLr.
{, rrocrorHHo o6zraxtquft n no4uoft cpe4e.
ruo6xqrzft BoAy.



IrgpoQur - BoIH
fuqpoQo6 

- opraH
fuHeqeft 

- coBoKyn
fnneprpoQzn 

- u
yBenr{qeHrr{ pa3MepoB r4 rr

IunoAepua 
- cloft

nyrzryloft.
funo4uuaMrrfl 

- 
H

IunOtOnn11 
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11OH

Iucro.roruq _ Ha
fuQ- oAHoKneroq

trJroAoBoe relo (uuqennfi
Inur<orcan
I-JrrrKoJrrr3 _ npoq

$epnreuron"
fonreocras 

- cocro
Iotroraturfl 

- o,[Ho
MyxcKrrx 14 )KeHCKI4X O

Ioprogurora _ co
IotrofiorepM 

-oKpyx(arcqefi cpe4rr.
Iouononufl 

- 
cxoA

Iopuon 
- Bzonoru

ceKperlr4ra.

fyaHnn- llypzuo
HyKnerrHoBbrx Kr,rcJroT.

{a.nnroHu3M - H

lnygouHocrb -sK3eM[nrpon pacrenzfr
[ereuepaqrrfl - 

Bbr

ceoficre opfaHrr3Ma B pe3y

[eorccupu6osa -neuercolorr.rs -oKpyxarcqeft cpe4ofi.

{epua - nraxuuft
[ecrpyrcrop - opraH
{uarcraues - 3aKrroq

MaKCrrMaJrbHo yKopaqu

lunepreHrluq - pacx
luu.rrouq - oco6r z
[raccuuu.rrsquq - [
[u${epenquaqrrn -[ouHnaHr - Br4A, rr

{onop - opfaHr43M,
(arqenropy).

ApeftQ reHoB 
- rr3

cryvafiusx npuqr4H.

[yn.runaq
)Ke.nera sK3oKprrHH

BbrpaoaTbrBaeMbre erc ce
XteJrega 3HAoKprrHHa

BbrpaoaTblBaeMbre ero Be HerrocpeAcTBeHHO B KpOB6.

rrpoToKoB t4 BbrAenrrc[Iat

pacreHl4fl' norpyxerlHble B BoAy roJIbKo HTIXHI{MLr qacrrMr4.
, ras6erarorquft nonrr.

ocTb rIecTr4KOB B UBeTKe.
yBenr4qeHr,rro o6seua opfaHoB V[twr qacrvr rena BcneacrBlre

KJIETOK.

3[I{TeJrr{t y 6ecro:noHoqHbrx xrzBorHbrx, pacrroJroxenHufi [o/I

ze $yHxqzfi opranusrrr a npkr ualoft ABrzf areJrbHo[ anrznu o cru.
HHOe KpoBrHOe,4aBJreHLre.

r.r3yr{aroqar TKaHr4.

UilV MHO|OKJICI]OIIHA' Hr4Tb, o6pa:yrorqax BeferaruBHoe v
rzurrona) rpu6a.

e AUH.MUqHOTO noABzxHOfO paBHoBecr{{ np}rpoAHOfi CZCrel*r.
peMeHHOe Co3peBaHrre Ha oAHOM 14 TOM Ne o60enonoM pacreH'e
on, cnoco6crByroruee caMoorrbrJreHnro.

ze xrerxofi oAI,rHiIKOBbrx feHoB 4anHofi a,'rrenbnofi rlaDbr.
r'r3M c rrocrorHHofi revneparypoft rena, Koropa.f, He 3aBr4or.rr or

opfaHoB r4nrz zx .rerctefi oAr4HaKoBofo [poncxoxAeHrlr.
BeqecrBo, nrrpa6arrrn aeMoe )(eJIe3aMr4 sHyrD eH uefi

COIeprXaIqeeCr B KJIeTKaX OpraHr,I3MOB B COCTaBe

AKTIZBHOE

nrrft cloft KJrerKr4

pacqenneHr4s

ocHoBaHrze,

BAHUC

:KT4BOTHO| O opraHIr3Ma.
yrneBoAoB 6es KucnopoAa nol 4eficrezena

rrepecTpoeK.

BbrBoAsllr4e [poToKr4 u BbrAenrrcrla,

TBEHHA' necnoco6uocrb punnr4qarb HeKoropbre rlBera.
)KeHCKIIX V MyxcKLIX rroJroBblx OpfaHoB Ha pa3Hbrx

fo BVAa.

Ize' yxyrueHze rr3 noKoneHr4g B noKoJIeHZe 6uo,ror[qecKr,rx
TaTe Heonaronprz_f,TH brx ycnonraft opf aHLr3Ma.

fi yueno4 (rraoHocaxapH4).

.gKoJrorilu, uccle4yrorqvfi B3alrMoorHorrreHue nonylrqufi c

KOXr{ Me3oAepManbtFrofo npoucxoxA eHVs..
M, paspyrlarcqufi u:lo-lu6o.

bnas. cra4vta nporparrr uefiosa, Bo BpeM, xoropofi xpoMocoMbr
B XOIe cillrpuru3ar\vv.

Hr.re [plr3HaKOB y poIcTBeHHbrx opraHr43MOB.
KJrerKa c 2 ronaolorutrubrMr4 ua6opatru xpoMocoM.

c pinpyrxeHr.rs opnaHraqecKzx BerrlecrB ua 6olee flpocrbre.
eHr.re TaKCOHAETa2 unu HecKoJrbKo qacreft.

fi n coo6nlecrne.
Koroporo 6epyr qacrb Anfl nepecaAKr.r ApyroMy opraHz3My

Hr.re reHer,rqecrofi crpyKTypbr nonynrqzr4 B pe3ynbrare mo6sx

ocTb xpoMOCOMHbx
)I(eJIe3a, r4MeIOilIiUI

Ha rroBepxHocTb TeJra.

- 
x{eJle3a, He vMetoulall BbrBo.rlHbrx



3asssr - HvxHm
3arcon 6uoreHeruq
3aroH dHorenuofi

oJreMeHToB na selaHoft
HenocpeAcTBeHHOM

oco6euHocru roropoft
3arcon roMoJroruqec

Br4Ahr r{ poAbr, reHeTLr
V3MeHqI4BOCTLI C raXO[ n
rrpeABr4AeTb HaxoxneHve
reHeTVqeCKLI paCIIOnOXe
A3MEHqI{BOCTI4.

3arcou e4zuoo6paru
cuny [po.rrBJreHrzr y Hax n

3arcou 3apoAbrrneB
opraHLI3MbI CXOAHbI C

0opn.
3aron He3aBrrcrrM

pacllpelen_f,roTcr B M
oop€BoBaHrzr faMeT cJlyqa

3arcon qr{crorr,I ra
OII4H r.r3 IByX annen€fi .Uan

3anrop 
- MaccoBa.,r ra

3apocrorc 
- rroJroBoe

3urora 
- oflJlo,rlorBo

CJIAflHI,{fl |AMCT,

3oocnopa 
- norBax

6ecnonoro pa3MHoxeHzr.
3ooxop 

- pacreuve ll
tr.I1uoa,Lanraqzq 

-cTpoeHr4r.r opraHoB.
llsorqqus 

-Llrouepasu 
- KJracc

uepecrpofircz.
Zuaro 

- B3pocnur
llnrrvrurpaq Bce

o6zraemux.
tr{uuynurer 

- corr
lluu;ranraquq 

- BH
o6olovxy MarKrr.

Vlnfpuguur 
- 6rusx

l4nrn6urop -Vlnrcyflatlus 
- BpeM,

llucafir 
- 

eJreMeuTbr
llnrerpaq npo

oAZHaKOBOTO Tnna B CKOTIJIe

llurepQasa 
- cocrorH

llnrepSepoH 
-B OTBeT Ha 3apaxeHr4e Br4py

tr4urorccurcaqvfl 
- s

llurpoayrcqllq 
-xrzBofo 3a npe.(eJrbr efo

txkrpeHHar qacrb rreorzKa, us xoropofi o6pasyerc.a uroA.
ufi - oHToreHe3 ..I"__npt noe rz 6ucrpoe noBropeuze QuloreHe3aIPAqU" ATOMOB It.Z. BEPUAACKO.O 

- 
MII.PAIINfl XNMW.ECKI4X

BepxHocrrr 14 B oraoc(fepe B UenoM ocyqecrBn 
'ercfl 

urrLr ilpu

lI{JIbHocrbIo, qro, 3rras.ps,L Sopr B rrpeAenax oAHoro BLrAa,MoxHo
lapaJlneJrbHbx Sopu y Apyrr4x BkrIoB Lr poAoB. Verr,r 6nuNe

Ir xIlBoro Belr{ecrBa' I4JI,4 xe oHa nporeKaer B cpeAe, feoxl4MlrqecKl4e
OBJICHbI XI4BbIM BE]]ICCTBOM.

x pflAoB HacJreAcrBennofi rr3MeHrrrrBocru H.z. pa6u.11ssn _
6ltt3xze, xapaKTepr43yrorcs cxoAHbrMt4 pflrav," nacrercrseuHofr

e o6qefi cvcreMe poAhr, TeM rroJrHee cxoAcrBo B pslax r4x

rn6pn40n nepBoro rro*oreHils 
- 

nepBoe no*oJreHLre rz6pz40a, n
rrb .qoMrrHaHTHbrx rrp a3HaKOB.

cxoAcrBa 
- Ha paHHrrx cra1iarflx eu6pzoHalbHoro pa3Burprl

)TCTBYIOUI4 MI4 CTAALIflMI{ PA3BI4TI{' IPCIKOB'IX 14 POACTBEHH'IX

rcon'r6uuupoBaHrrfl trpv3HaKoB 
- 

feHEr o4HOfi alrenruofi rraDbr.
He3aBrrcr4Mo or feHOB Apyrrdx nap v xou6zHzpyrorcq 

" ,oou"^ar"
1 :to Be.qer x pasnc,o6pa3Lrro Bapr4aHToB Lrx coenLrHeuuit.r' Menaenq 

- raMera rv..nor4,.Horo rz6pzAa Mo)Ker Hecrrz Jrr4rrrbfo teHa.
b BoAHbrx opraHrr3MoB.
oJreuue (rarleroQlrr) Hzsrnux cropoBbrx pacreHzfi .

noe xfiqo, ALrnn(\vr$Has. KJIerKa, o6pa:onaH Has B pe3ynbrare

KJrerKa no4opocnefi v HeKoropbrx rprz6on, cnyxarqzur Anfl

, 3aqaTKI{, KOTOpr,x paclpocTp a]F.'lLroT c g. )KLI B OTHbIMII.
pIII.HCTBOBaHLIe OpraHIr3MOB [yTeM qaCTHbIX Ugtr,reneUU[ B

ze oco6eft Apyr or Apyra.
pMeHTOB, RaTurLr3xpyloxlr4x B

HACCKOMbIX,

KJTeTKaX BHyTpr{MoneKyn.f,pHbre

r4e n lcaxyro-riu6o MecrHocrb opfaHr{3MoB, paHee 3recb He

Mocrb opfaHr43vra r uu$erqzoHHbrM ga6oresaHzsN{.
Hr,re 3apoIbIIXa B'ICIIT'IX MneKonLITaIOI{nx B cnI,I3LICTyio

ICTBeHHOe cKpeqr4BaHr4 e.

, 3 aMeAJrrrollee [poTeKaHr4 e xr4 MzqecKr4x npoqec c oB.
I Bvrrrrs. 3apoAbrrlra n :rt4e [TI4rIbI t4 cKyccrBeHHbrM rryreM.
yl,ruoti .qe_rrrenbHo cr n y )KprBorHbrx.

COCAI4HEHI4,f, B PAHHEM OHTOIEHE3E KJIETOK IEHCTVIIECKU
u zx pacnpeAeneHrz{ B OnpeIeneHHOM nop{AKe.

KJreTKr4 Mexly ee AeJieHr4eM.
rrfi 6enox, nrrpa6a*rnaeurrfi KJrerKirMr,r MJreKorrzrarorur4x Lr rrrr4 rr

ue opraHrr3Ma.
rper

t4.

penurrfi vnv cnyqafinrrfi nepeHoc oco6efi xaroro_riu6 0 BUilA



tr4nQopnro
6elKa, cocror4T as pHK.

lfxruoror
Kagacrp 

-KOnI,FrecTBeHHyro ollrlcb
Kanrdnfi - onn

AByAonbHbrx z foroceMeH
KauHz6a.nHsm 

- Qo
noeI.alluvr Apyf Apyra.

Kauqepor
Kanu.rr.nnp 

- To
BeHo3Hyro crrcTeMbr.

Kaucyla 
- o6olo

Kapnornn 
-.4r,rrrJroKaporHnolrlr1-

BCTpeqaIOTCt B paCTr.ITeJIb
Kara6o;rusDr _ 6aox
KarareHe: 

- yrpo
npncnoco6 rrenus. r< 6olee

Ka.r,aJra3a _
BOAOpOAa.

Kara.nHgarop 
- Be

KraQor - rsru6 nos
Koa4auraq[q 

- B3av
Koaqepnarrr 

- xz
Ko.l;renxu

BOIOCOAepxarqr.rMrr

KoUUenCaJrU3M _ r
t4 3BJreKalI o.4HO CTOpoHHroro

KoHnepreHrlnff 
- rro.r

KoucyueHT 
- opraH

KoHrroraq
KonpoQar 

- )KrlBoTH
KoQepueur 

- crr
Kpeaqlronrr3M 

-KpzoQu.n 
- opraHr43M

Kpuo$ur - pacreuze
Kpoccnnronep 

- o6
KcauroSzJrJrbr 

- rpy
pacTeHus.

KcepoQz.rr 
- opraH

KcepoQur 
- pacreHze

Kculeua 
- TKaHb Bbrc

Kyrurcy.rra 
- [JrorHalr

JlareurHrrfi [eprroA
pa3Apaxr.ITeJrr Ao rro.rrBJreHrr{

Jfarepa.nrHrrft 
- 

pac
Jlefircou.na.trr 

- 6".
Jleftrcoqzrrr 

- 6ecqser
rrepeB apr4 BaTb Mt4 Kpo opraHr4

Jlera.nsHrrfi _ cue
JleraprHl 

- 6onesHeHH COH, AI.SilII4I\CS Or HECKOJI'KI'X qACOB AO HCCKOJI'KI4X qACOB.

yTpuKneToqHar qac)Tr4rla syKapr4oT, yqacrByroqas e 6uogrrHre3e

3ooJrorrrr4, z3frarc qr4 it pst6.
zsrzponauurnZ cBoA AaHHbrx. BKnroqaroqufr KaqecTBeHHyIO Uulu snneuufr.
uft clofi KJreroK o6pasonarelruor7 TKaHLI n cte6,rsx z KopH_sxrx pacrenrft.
a B3aI4MOOTHOIrreHru oco6efi oAHOro BVTAA, KOTOpar 3aKJrroqaerc, B

:no, cnoco6Hoe BBBBarb 3JloKagecrBeHHoe Honoo6pasoBaHr4 e,tstttit r<poneHocnrrii cocyA, coe4znrrorqzft aprepr,tiurbHlro u

Ilpl4KpbrBaroqar opraH br unu ux qacTr4.
rrfr Ha6op xpoMocoM B coMarr4qecKlrx KJrerKax

npr4po46r.

fMeHTbI KpacHofo, xeJITOro u opaHlKeBoro

reHl4e cxoAHbrx Irpr43HaKOB y pa3Hbrx opfaHr43MOB.
rt, notpe6nxrcrrlae r,oTQBBre opraHr4qecKkre BelIecTBa.
renervqecKr{M Maref)uanoM y npocreftlrzx.
, rrr4Taroqeect SKCKpeMeHTaMr4.
opraHr.IqecKoe Berrle cTeo ue6eIXOSOfi

opfaHr43Ma,

rIBeTa, KOTOpbrez HeKoTOpbIX XI,rBoTHbx TKaHSX.
qecKve npoqeccbl, HaIIpaBneHIlbIe Ha pacila4 r[4rrleB6rx BerrIecTB.

opraHrr3Ma B pe3yJrbTaTe
ae opfaHrz3arlr4tr u o6pasa )r{rr3Hr4
pIJIbHbrM ycIoBZSMt cyqecTBOB aHVrfl..

, KaraJrLr3r.rpyrorquft npoqecc pa3noxeHr4{ roxcll.rnofr [epeKr4cl4

, ycKop.sroqee xrzMzqecKrre npoqeccbr.
qHI4Ka BbIrIyKnocTb ro Ha3aI.

Ho e [pr4 crro c o 6lenlr,g B xoAe gB o Jlrorlr4r4.
6enxoerre crycrKr4.

LII{ECKA' TKAHb XI4BI,IX KNETOK I]JIACTI4 qHbIM14
V.

f,HHOe LrJIr4 BpeMeiHHOe COXT,ITeJIbCTBO oco6eft pa3Hbrx Br4AoB,onrcy 6es npe4a AJrr 4py1,o.o.

TeMlepaTypbr.
x t4 xoJrolHbrx Mecroo6urauuil.

paBHbrMr4 yqacrKaMu roMoJrofrrqHbrx xpoMocoM.
a xeJlTbrx KpacrIIlZXC_f, nIrfMeHTOB, Colepxaqr4xc, B qacT_f,X

, cnoco6Hrre xr4Tb B cyx[x Mecrax.
rrrJlaBbrx lrecro o 6 zr annit.

f, ooxecTBeHHofo co?,BopeHrz fl M]apa.
cnoco6nrrft )Krdrb B y,c.fioBr4.f,x Hzsrcofr

x pacrenufi' [poBoltrrr BoAy or xopnefi K JrrlCTbrM.
lrear o6oroqKa Ha rroBepxHocrr4 KJreroK.
BpeMs or M.M.HTUI Bo3AeficrBufl Ha opfaHv3M KaKOfO-ma60
t 4uwt oit orn erH orZ p oaKrlr4 14.

oxeHlze opraHa vrrtr,Lracrtr rena c6or<y oT ocr4 opraHr43Ma.
f Hbre rrJracrr4Abr, Bcrpeqarctuz e cs B KopHeBr.rruax, xny6uxx.
bIE, IIOABIZXH'IC KJIC)TKI.I XKIBOTH'IX, CIOCO6HbT' .U*"U,"," ATR UbI.

bIrI zcxoA.



JIHrasa 
-prt:}nuqHblx MOneKyn.

_ Jlurnun- opraHr{
oooJroqKax cocyAr4 cT6rx

JlusocoMa 
- KJr

JInruQa - 6ecrt
JlulrQoqzr 

- o,[H
rullrS arrzuecKlrx y3nax.

Jlunng 
- )rcipono

Jlorcyc 
- yqacroK x

MarcponyrcJreyc 
- K

Marcpocnopa 
- K

(raueroSzr).
MarcpocnopaHrufi

xeHcKrre 3apocTKr4.
MarcpoQar 

-qacrrzseK. Omprrn Meqnz
Marcpo$ur 

- pacreH
MarcpoenoJrrcqss 

-Me4uarop 
-cnequQ v qecKr.rMr4 perlerrro

Mex4oyrnue 
-Mexrc;reru

Me:enxulra 
- 

coeAr4
rrs pa3Hbrx 3apoAbrrrreBbrx

Mesorreq 
- cTy,qeH

KI,IIUCqHOIIOJIOCTHbIX.

Meso4eprua 
- cepeArl

Msore.rrufi 
- en

MeroQu.ru 
- MrKorb

MeroSur 
- pacreHr4e

zg6rrroqnoro yBnaxu elnfl.,
Meftos 

- rpoqecc
(peayxqzs) vzcna xpoMoco

Me.naHnlu 
- rBJreHr4

rroKpoBax qepHbIX r4 TeMHO_
Merado.rlr o6rr,reu
MeraruopQo3 

- npo
XLIBOTHOe"

MeraQara 
- Bropa,

MexaHopeqerrop _
pa3lpaxeHr4fl.

Murco.rornq 
- HayKa,

Murcopu:a 
- cuwr6u

MurcpobnoJrorrrfl 
- H

Murcpouyr(Jreyc 
- MeH

Murcpocnopa 
- Men

Mzrcpoear 
- o,4Ha r,r3

qacrr4rl, B T.q. Mr4Kpo6on.
Mzlcpo0z.n 

- opfaH
reMleparypbr.

MulcpoQ.rropa 
- S_rropa LIKpOOpTaHLI3MOB

HeooJrbrrrue Kore6auu_s

HUVI.

rrfr oprano[I, f{acr Byrorqzft B nep eBapr4 BaHLru 6eaxon.
xll,4Kocrb, Koropafl o6pasyercx r43 rrJrrl3Mbr KpoBr4.rr3 ooprur He3epHr.rcT'rx lefrxoq'ron, KOTOpaf o6pa:yerc.a B

BerrlecTBO.

MOCOMbI, B KOTOpoM JIOKiUIkt3oBaH teH.
Hoe sApo y lrn0ysopnfi.
Hafl, clropa, vr3 xoropofi piBBr4Baercr Neucrzfi 3apocroK

ceMeHHbrx pacr:euzfi pa3Br{Barorc,

v rrepeBapr4BaHnro nocTopoHHr4x

opraH, B KOTOpOM y cnopoBbrx 14

cuoco6nag K 3axBarblBaHl4ro

Mar(poopraHr,r3M.
pouecc o6pasonaHnr KpynHbrx raKcoHoB.

KarurLr3trpFoqzfi

rronr4MepHoe

3M, srruocguzfi

r] KJrerKax [pr4coeArrHeHrze Apyf K Apyfy AB]D(

coeAI,IHeHze, KOTOpOe co.4epxzTc{ B KneToqHbrx

r.rHopoAHbrx

TOJIbKO OqEHb

n r;oo6u1ecrne.

Bo, MoneKynbr Koroporo cnoco6nrr pearr.ipoBarb
vrr4 KJreToqHofi nrenabpanbr 14 r.r3MeH.'rTb ee rrpor{krrlaeMocTb.

rc cre6ls p acr eHufl. r4exAy rotrKaMz npaKpelneHr4, Jrrzcrb eB.
MexAy KJreTKaMr.r B TeJre pacTeHr4.f,.

LrTeIrbEafl TKaHb, BO3HIIKaeT 3a cqeT KJIeTOK, KOTOpbIe BbrceJl'IroTc.s
: SHTO-, 3HAO- lz Me3oAepMr;r.

BerrlecrBo, 3anerarouee MexAy oKTo_ r.r gHAoAepuoft y ry6ox z

nuft sapo4nruresrrfi Jrr4 cror.
6Hat rKaHb, Bbrcrl'iJraroqarl cepo3Hrre o60roqKr4 noJIOCTe it .'.e,,ara ocHoBHat qacrb lrrcrKa pacaeuuil

o6zrarorqee B ycnoBrrsx 6oree r4Jrr4 MeHee AocraroirHofo, Ho He

raMeT, B pe3l/nbTaTe KOTOpOfo npol4cxoAaT yMeHbrrreHr4e

relrrrofr oKpacxrz xlrBorHbrx, sanucxtsluiz or HaJrvrrrul B r4x
Op[qHeBbIX IIII|M9HTiOB.
BerrlecTB.

TIPCBPATTIEHII' OBCHI4JI'H'IX SA: P*3B"TKI.. BO B3POCJIOE

s n(eneH!||fl flIpa.
qyBcTBr,ITeJIbHoe HepBHOe oKOHIraHLre, BOCITpLT Hr4 Marorqee

yqarcqair rpu6u.
rcoe o6zranze rplr6on Ha KopH.f,x AepeBbeB.

Ka, v3yqaroulas Mr4KpoopraHr43Mbr.
rB flAep nH$y:oprzfi.

clopa, z: roropofi pa3Br.rBaercx uyxcxofi 3apocroK.
ropu lefixorlr4ToB, cnoco6urrx r Qaroqnro3y MenKux



Muxpoe$orrcrIrq
Mnunrcpufl 

- rroA
Mraoqen 

- Hr.DKHee

Mr,rro: 
- 

HenprMoe
Mnroxon4pprs 

-Mnqe,ruft - Berera
MnoroAou

pacreuzfr.
Mo4uQurca\us 

-uo4 nos4elcrBr4eM rBMeH
Mouoralruq 

- e.ur4H

HECKOJIbKI{X CC3OHOB.

Mouorcapu
Myrareu 

- nro6ofi
Myrarene3 

- rpoq
Myraqza 

- r43MeHeH
Myrya.nusu 

- $op
oTHOCr4TeJrbHyro paBHyro

SKTOAepMbr rrJracTr.rHKr.r He
HercpoSar 

- opraH
Heoaur 

- nonrrfi
HeoQur 

- HeAaBHo
Hepecr 

- BbrMeraHr4e
Hzu{a 

- 
rrocJre.rlHr_rr

pa3Br.rB arolllvxcr. c HefroJrH
Hzrr axpoMarrrHoBa
Hyrcleaorr 

- QeprraeH
Hyrcleorn4 

-yrneBo,4a u ocTaTKa
Oey.rrnqr.rr 

- 
Bbrxo.{

OAnolouu
oAHOnOnhx TIBeTKOB Ha

Oxo.rron.rro
Olco.noqnerHr{K 

- opr
Onroreuez 

- krHrLrBvrr
OoraMnq 

- Trrrr
rr4rIeKJreTKa z clepM

Ooreue: 
- o6pasonan

OoroHufi 
- Nencrczfi

OpraHen.na 
- rrocro{

OprauoreHe3 
- rrpoq

Opranon4 -Qyuriqzro.
Opnnro.rro
Ocruoperyrsrlaq 

- O
BHyTpr{ Tena.

flaleo.tzr 
-.upennefifla.leouroJrorrrfl 

- Ha
ffapa;rle.n He3aB

r{epr crpoeuufl. Ha 6ase oco6e

npoqecc o6pasonanpu nonynr4ufr u TIOABI4AOB.

, LIMIITrIpoBaHUe.
eneHr4e HeorerroBofo nepzoAa.

JreHVe tApa KnerKI4' B pe3yJlbrare yBen[qllBaercs qrIcJIo KJIeroK.
preT[r{eoKat CTaHIILU KJIeTKI4.
BHoe reJlo rpn6a, cooro{rqee uz unrleit _ ruSon.

rIBerKoB ua oAHoft oco6u
pa3oBaHr.re lByfron:brx z o,4HorroJrhrx

eAcTBeHHOe r{3NreHeHr4e nplr3HaKOB OpraHvBMA, BO3Hr4KarorIee
rtxcr ycnoBufr orpyxraroqefi ero cpelbr.
que, crapvrBaHr{e caMrla c o4HOft Cauxoft B TerrqHue orHofo l4nv

Lre, rrJro,4oHoo.rruee v rlBeTyllee oArzH pil3.
p, Bbr3brBaroulnfi nryraqzro.

Bo3HrzKHoBeuzx lrylaqufi .

HacJrelcrBeHHbrx c eofi crn opf aHr{3Ma.
cuwt6uoza, rrppr rcoropofi raxgufi w3 coxvrlelefi nonyqaer

npo[cxoAr4T 3aKnaAKa r{3

nb3y.

3apoAbrrrra xopAoBbrx, n xoropofi
rpy6xz.

nzrarorqzfi cr MeprBbrMr4 )rg4BorHbIMI4.
nrrfi seK.
sueufuircfl. e N{ecrHofi Snope BuA, HanpLrMep copH;IK.
t6alu sitt\.

lrgrzHoqH'" 
Q a: a no crsvopzoHa^Hof O pa3Br4 TUfl \ure'vrcroHo f Irx,

r uerauopQo3oM.

- Mr{Kporpy60vxa, Bxorrrqar B cocraB axpoMarr.rHoBofo BepereHa
il, pacqerlJlslolql,Ie H'FKnerIHoBbIe KI4 cJlorbr B xr.rBbrx opraHrr3 Max.rrft eQvp HyKneo3aAa, cocrortqnfi us a3orr.rcroro ocHoBaHr4r.

rfi rucnorur
rIeKneToK I,I3 .rrr{qHr4Kil B floJrocTb TeJra.

Hr4e xeHcrr,rx (necrzuHrrx) u My)KcKzx (rsrvunovHrx)
uloit 4e oco6z paoreHlr.s.

orrKa flnoAa pacrenut, Soplrnpyerc.t creHKaMu 3arlfl3u.
bI IIBeTKOB, OKpyxaroqrle TbrgrrHKpr I{ [ecTuK.

tlrrbHoe pa3BrITVe Op|aHr,r3Ma oT 3arraTl,r.S AO CMepTrz.
fo rrpoqecca, np,[r KOTOpOM B orrnoAOTBOpeHI4r4 ytracTByror

xeHcKr{x nonoBbrx rureroK y pacrenzfi.
onoft opran,

rrfi y.racroK TeJra oArroKnero.rHofi oco6u.
(popMr4poBallvrs vt piL3BVrT],1^s. opraHoB B Ter{eHr,re oHtroreHe3a.

bHafl. cTpyKTypa qLrTOrrJriBMbr, BbrrronHrroqa-s QnpeIeneHH)'ro

I{3r{arcIlla.fl nrurl.
Ko-xzMrlqecrzfr lpoqecc rroAAep)KaHr,r, .{aBneHu,s xrrnKocrr4

fi nepzo4 KaMeHHoro BeKa.

, I43rraroqar plcKolaeMbre opraHl{3Mbr, ycnoBr4{ ux )KVr3HLr.
cr{Moe upzo6pereHr4e opfaHz3MaMrr B xoAe 3Bonrerlr4r4 cxoAHbrx
:Hocreft, yHacneloBatFrHbrx or o6rqux [peAKoB.



[apeuxuma 
- ocHo

accuMr4nf,rlzrc.

IlaprenoreHe3 
-

Ilepncnepu - 3arr
orKJraAbrBaloTcf, rII4TaTeJrb

flecurn 
- xencxzft

nnoAoJII4CTrrKaMlI.

ftarnrenrsr _
oplaHr,r3MOB.

lpolyueHTaMr.r, KoHCyMe
elr4Hr4rlax Maccbr.

ff.rrasMa 
- xv.rlKa.g

KJreroK pacreuzfr.
fl;raqenra 

- opraH
pa3BuTUs..

cpacTa}lldLr KparMr.r
Ifo6er -Hecyqiur JracTbr 14 no

uapauauut)"
fIoAeuA 

- reorpaQ
$ar<ropon cpeAbr npr4
TO|O )Ke BLtna.

TeJra, a IroToMy rueHXrOrqvfi
flo.nuralrnq 

- MHoro
CIIMKAMA.

floluuepzfl 
- 3aB

OpraHLI3Ma OT HeCKOJIBKLIX

Ifo;rnuopQr,r3M 
-orJr4qarcqzxcx $opvr.

Ilonnn.nou
ocHoBHOIO qLICJIa XpoMoco

opraHr43MOB, npa
rrpoTI4BOnOno xHbIX KOHrIax

ffouy.lrqua 
-Hacenrroqr{x onpeAeneH

flo.rl(osaHne _ 6ecn
rxanefi MarepriHcKofo opra

Ilpanu.ro 9. gap
ocHosanzft paBHa cyMMe rrv

flpunranrca 
-(rpunox) Ha 4pyroft (no

Ilpunofi - Sparuenr
IfpuHqran Xap4u -

Qaxropa qacrorbr feHoB B n rrflrJrru ta6utmzupyrorcr B TeqeHLre onnofi cueH

TKaHb pacrennilr, cocrosqas r43 xrzBbrx

I4e 3apoAbrrrra z3 rreonJro.4ornopeHnofi xfi
lle.n.nurcy.na 

- 
qacrb Nzsoft KJrerKrr, yqacrByrouas s o6NaeHe BerrlecrB.

AT4WTOUAHAfl TKaHb ceMeHr4 pacTeH
bre BelIecTBa.
faH rIBerKa, o6pa:onaHurrfi o4nulr r,rJrrr HecKoJrb

flecrraqug 
- xr{Mr4 KOe COe,4LIHeHI4e, [c]ronByeMoe An_f, 3arrlr4Tbr

Hbre BerqecTBa rxauefi opfaHl,r3MoB, or Koropbrx

[uuorluro3 
- rrorJro ve xr4AKr.rx Ber{ecTB.

ffupaur.rga 3KoJror qeclcafl 
- rpaQnurocxoe I1I3OOpDKeHr4e

14 Lr peAyrIeHTaMU B SKOCI4CTeMe, I(OTOpOe

n releo6pa:Has qacrb KpoBrr, nnusrr.
rl,racrn4a 

- oKparx bre rII4rMeHTav.n yurvl 6ecqnerusre ulrronna3tvt

3n sapoAbrrrra c TeJroM MaTepr4 B rrepr4ol B

flloAorracrr.rrc 
- c nocnuft Jrr,rcr B rIBerKe. exrroqarouufi ceM

3ABg3b TICCTHKA.

ocb, y.urr{HeHHar rrnr4 yKoporreHHuur, HepeIKo
cre6nz Lr rutcr:lfl no6era Bo3HI4KaIor r43 Me)p

rar o6oco6neHuiur qacrb B:aAa, oco6z B Koro
n ycrofiunBtre oco6eHHocrn, orJll4rrarorlue ee

flofir<v.rrorepM 
- op Lr3M, He cnoco6nr,rfi noAAepxr4Barb BHyrpeHEr

B 3aBrrcr,rMocTr4 oT reMrrepaTypbr cpeAbr.
oTBO - Clapr.rBaHfle caMrla B [epuo.{ pa3MHOX:e

pa3BuTnfl OilHofo vr Toro xe
r,rcr4M6rx no 4eficrnuro reHoB.

I4qUe B COCTaBe O[HrOfO Br4Ia HeCKOJIbKO TIeTKO

HHOe a3MeHeHI,re, cBt3aHHOe c KpaTH
B KJIETKAX OPTAHLI3MI].

Ilo.napnocrb 
- optze s B npocrpaHcrBe rr,ropSoloruqecKr4x rpo

K BO3Hr.rKHoBeHr4IO lropQonoruqecKr4x

rrHocrb oco6efi oArroro Bvr1a, rzMerorrJr4x o6urz
rrpocTpaHcTBo.

pa3MHO)KeHVre, ilpu KoTopoM AOrrepHHe
3Ma.

- 
n nlo6brx MoJreKylax .{HK

MIZ.qI,IHoBbIx ocHoneurrzfi .

orpe3Ka no6era (uepenxa) r4nr4 rrosKrr (rnasxa) o

Horo pacreHus, rputrurrufi Ha .4pyroe pacreHrze.
n6epra 

- npLr oroyrcrBr,ru BHerrrHero AaBJreHu

MonspHiur c).M

tIPI,I3HA]KA

, ocyulecTBnf,eT

V.

i4, n roropofi

il 3aMKHyTbrMr.r

oKpacKa

wfl. Mex.4y
BblpaxaeTcq B

IIECKI{E TCJIbUA

yrpuyrpo6uoro

qaTKr,r u npLl

IZ3MCHCHHA'. T4

u (rouyca

rrol Bnrr{HrieM

Apyrnx qacrefr

reMrreparypy

VIfl, CO MHOII,IMI4

nru csofrcrsa

VN,

oco6z

p$oloruuecru

yBenvqeHr4eM

rr crpyKryp y
qUV HA

reHoQon4 rz

pMrrplToTcr r43

a frypr,rHoBbrx

pacTeHtrfl

xaxoro-nra6o
noroneHufr.



Ilpoayueur- opr
Heopf aHr4rrecK14 X

ffporcaplrorr,I 
-Ilporer,r4 

- cJroxH
rlporenu -Ilporon.na3Ma - co
flporol;racr 

- c

uvTonJriBMbr H KapHO

IIpoQa:a 
- repBat

flrr;turprrc 
- 

qacrb
PaI.na\us aua

BrrAa B pa3nr.rqarcrl[xct
Pasnurrae [apaJrJr

HoBbIX sereefi pa3B:,zt furs.

Paseurue [pqMoe
6es Meralaop(posa.

PasruHoxeHue 6ec
AeJIeHI4t rIJrI4 TIOqKO BAHIIS.

PagN{HoxeHne
uarepuncroft.

PagrrnoxeHlre rroJr
CJII,j.flHVII,z XCHCKI4X IZ

Perenepaq
TEJIA.

Perpecc 6uo.rrorn
rpyrlbr.

Pe4yrcqur 
- 

yMeH
Pegyu.nurcaurs 

- y
PeAyqetrr 

- 
opfaH

(rpn6u u 6ar<repura).
PegucrenrHocTb _
Peryc-Sarcrop 

- aH

Pelcou6unauuq 
-npr43HaKoB y noToMcTBa.

Perrarcr 
- 6zoqenos,

Penpogyrcquq 
- 

Boc
PeQ"nercc 

- 
orBerHa.f,

Peqeurop 
-rpeo opa3yror p a3Ap axeHr.r

PeqecczsHocrb 
-rerepo3vforsoft oco6u.

Pu6osa 
- MoHocaxap

Pu6oconra 
- BHyrprr

6uocanre: 6elxa.
Purounu 

- Hr,rreB
HeKoropbD( rprz6on pr BoAo

PzrocQepa- roqBa,
Mr,rKpoopraHr.r3MoB.

PHK 
- 

BbrcoKoM
KOTOpbre BXoATT a3OTr4

Pygunrenr

I{3M anrorpo$, nponsno4rqzft
rrlI4X.

rI3MbI, He VMeroulkre flI,pa.
6elor, coAeplKarquii ne6enxonrrft KoMrroHeHT - H

6erolc, cocroxquft ToJrbKo r43 ocrarKoB aMrIHoKr4rlJr
MOe Xr4BOfi KJre'fKr4, BKJrrOqar flApo Lr r\u

xr4Moe pacrr4TeJrbHofi xlerru; cocror4T rr3 KJre

br, Ho He BKJrroqaer tgreror{Hyto o6onoury.
a3a AeneHlLf, KJTeTKU 14 ee sI.pa.

Krr, B Koropofi o6pa:yercr rrbrnbrla.
fl 

- 
pa3BprTue B rrpoqecce gBonroqzr4 pa3lr4r{Hbrx

o Blrf, x cyulecTBoB aHrus.

- 
BO3HrZKHOBeHr,re B rrpo{ecce SBoJIrorIr4r4

cxoAHbrMI,I npv3HaKaMrr.
pa3Br4Tr,re c rocTerre'HHbrM pocTorvr csopulE

- 
Bo3Hr{KHoBeHLte AByx krJrv 6olee

AHOKneToqHbrx opraHr,r3MoB.
rrBHoe - pa3Br,rrLre nosofi oco6u uttu

HOBbIX

IIACT14

- 
pa3BVTr4e noec,fi oco6u r43 3rrforbr, Koropiur

x faMeT.

oBJreHrae opraHr43iMoM yTparreHHbrx r.rJrr4 rro

ir - snomoquoHnrrft yrraAoK, yrrpoqeHve

Hr4e qrrcJra, pa3MepotB opfaHoB u rxanefi,
Lre MoneKymr [FIK.

, rrpeBpaluaroulufi opfaHr4qecKr,re BerrlecrBa v3

14 qIIBO CTb OptaHI43 Ma, HeBO CIIpI4 I4MqV B O CTb K
reH, coAepxatr'\uitcx B gpr,rrporlr4Tax.

BJIeHVe HoBbIX co.{e'raHzfi feHoB, BelytUee K Ho

zuarorqufi ue6om uryo nnoulalb,
por.r3BeAeHze oco6eft - prrMHoxeHae.

f, opfaHr{3Ma ua 4eficrBr{e pa3Apaxvrrelrfl,.
BHoe qyBcrBr,rreJrbHrle o6pa:onanvre, Koropbre
LI3 BHeIIrHefi uttu BH)/TpeHHefi cpe4rr opfaHr,r3Mbr.
yrcrBue $euorunrEuecKoro [pof,BneHrzr o,4

npr4cyrcrByrorquft Bo Bcex )Kr4Bbrx KJrerKax B

eroqHar qacrr{rla, oocro{ulas zg PHK u 6elxo

ble oopa3oBaHvrfl. y N{xoB, 3apocTKoB narropoTHr4

, BbrrroJrHf,rorque (pyuxquro xopneft.
oKpy)Kiuouar KopHrlr pacrenufi, n r<oropofi 6o

nrpHoe opfaHr,rqecKoe coeArzHeHr{e, oopit3oBaHa
ocHoBaHr4s u pu6oza.

e opfaHbl, TKa]:III 14 rIpI43HaKI,l, I4MeBIIIne0t
yTpaTr,rBlrrae 3HaqeHr,re B JIOfeHe3e.

y rrpeAKoB, Ho

OpfaHLIr{e(C e BerrlecTBa r43

eonpoTer{Abr

uelr6paulr,

oB kI3 O.4HO|O

6rzsKr.rx Qoprra

3apoAbrrra

LI B pe3ynbTaTe

vIvI v3 qacTrzrlbl

yroTcfl npr.r

HHIIX .racrefr

I,ICTCMATV qECr<Ofi

yrpoIIIeH e r4x cTpoeHr4t

eopraHr,rqecKr4x

- "nz6o sAau

KOMOT4HaUV.f,M

pvHaMaroT r1

ro anneJrr y

PHK.
, ocyuIecTBJIteT

. JII,IMAI4HT4KOB.

KOJII,IqCCTBO

MI{, B

My



Prr.urqe (uecruna)
Caupo6uoHT 

-opfaHr.rqecKr,rMrz

CanporpoQ 
- op

CanpoQar - xr,rBo

CanpoQnr- 6arre
BeIIIeCTBa LI MLIHepUIJIbH

Creprrrnanne Kp
pe3ynbTaTe nepexoAa

$u6puu.
Cercpeqna- rpoq

BerrlecTB.

CeJercuuq 
- n

XI,IBOTHbIX 14 IIITAMMOB M

Ceur4o.rru - [epB
Cevrqnoqrca
Cerr sHAorrJra3Ma

coo6rqarouluxcq Apyr c
Cunr6uo: - Tr4.u

BbrroAHoe npoxznanze 2-
Cuunrerpus 6uta

ero Ha 2pasnwe [oJroBr.r
Curruerpufl Jryq

paBHbre [oJroBr4Hbr B HeCK

Cunaurport - Bvr['
Cnnauc - Mecro
Cuuyc - yuy6neH
Cunrmonorrrfl 

-83AI.{MOOTHOIIIEHH' CO

Cn.nepenxuMa -
BOJTOKOH IIenJrrOnO3bI tI

C.rrenora KyprrHafl
Coqser[e 

- 
qacrb

Cuepnra -coAepxarqafl crrepMaTo3o
CuepuareHe3 - o6

aHTepr,rAr.rflx, y Bbrcllrux
CueplraroQop 

-Cnepuaroqrrr 
- M

Cuepnrufi - 
y xn

pacreHzft - MyxcKar n
Cnopanrr.rfi - oprau
CuopoQu.n

KOTOpOM pa3BvTbr ClOpaH

Cuopo$ur - 3ran
Cre6elr 

- 
Bererarrur

Crurnra 
- .4blxanbrl

AbrxaHr,rr (rpaxer) tureHu

Crpoua - nro6a.r
o6pasoeanufi.

Cy6crpar - onop

BepxHflr qacTb rrecTr,rKa B IIBeTKe.
rrfi opraHu3M, x<znyrqzft B BoAoeMe, cr,rJrb

, c MaJrbrM coAepxilHr{e Kr{cnopoAa.
3MbI, III{TaTOIIV ec.s [a.{anblo.

- caHu Tapbr, rrr4 Terroquecr TpyrraMlr, HaBo3 oM.

fpllo, pacTeHl{e, nl4Tiuoul4ect 3a crleT
coJIer4.

rrpeBparrleHr{e Nu4roft KpoBr{ B gJracrr.r

Hofo B ee rr.ira3Me 6elxa Qr,r6pzuoreHa

oopa3oBaHlr.fl r,r BE,IAe [eHI?{q. clerlr4zurbHbrMll

Hr,re HoBbrx 14 ynyqilreHue cyrqecTByrotqux copTOB
poopfaHr{3MoB.
Irkrcrb . 3apoAbrrxa ce)MeHHbrx pacreurzfi .

LIe y ceMeHHhrx piacTeHltit, us KoToporo pa3Br{

ecKas 
- opmHorrA, xapaKTepnrrfi Anr gyKaprrrlr

M KaHanbIIeB, naKr1g1gz.
uoornolrenraft oplaHr.r3MoB pa3Hrrx

oco6efi.
fl 

- 
pacloJrox(eHr4e qacTer{ TeJra,

Jrrllrlb oanoft rrJrocKocrbro.

-pacnonoxeHrze 
qacTel{ TeJra, no3BoJlf,roruee

bKI4X IIJIOCKOCT-f,X.

uraroulufi s6 ruzu rreroBeKa.

KOCHOBeHT4S HepBHbrx KJTeTOK Apyf C ApyfoM.
rro Jro crb, BbrrrrqrzBaulze, AJrlrHHbrfi s auruyruft

gKoJIorI4I4, I{ccrneAyrorlr4fi 6zorz.recxue
oit o6utauus.

r,rqecKilr rKaHb cre6lefi r,r JrrrcrbeB
(ranreHucrsre rlerxn).

ne cnoco6socrb Br4Aerb B TeMHore.
vrs, Hecy l\afl rIBC'TOK.

, KOTOpaTI Bbrpaoa.TbrBaeTcr MyxcKZMr,r noJro

HIIe MyXCKI4X nOJrOBbrX

nuit- B rrbrJrbrleBoft rpy6xe, y XIIBOTHbIX - B

HHbrr,r naKeT crrepMaTo3or{AoB.
Ka.r{ noJroBarr KJreTKa B neprroA pocTa ra co3peBaH

bIX - ClepMaTo3or,rA; y fonoceMeHHbrx r4 rI
KJIETKA.

B KOTOpOM Oopa3yrolfcr cnopbr.
MEHEHHbII4 JII,ICT XBOIIIEI{. NJIAYHOB

Hofo qrrKna pac'reHlrfl or 3rrforbr Ao o6pa3o
ufi opraH Bbrclrux lracreuafi, roroprrfi ,aBr,arorct

- oTBepcTr,re, KoToFrbrM oTKpbrBaeTcfl, Ha rroBepx
HOII,IX }O,IBOTHbIX.

HarI cTpyKTypa opraHoB, TKaHerir, KJreToK

KOMIIOHeHT, OAHOBp'eMeHHO I,I [I,ITaTeJIbH Ag Cpe Aa,
Cynnyreur - pacre IIE C COIIHbIMH M'CI,ICTbIMI,I JIT4CTbflM:/r (AIABA, ANO]) I,I CTCOJI.f,MI4.

3arpfl3HeHHOM

opfaH14qecKofo

brLr cfycroK B

nepacrnopuusrfr

TT AKTI4BHbIX

nfr, nopo4

tr ceM_s.

- coBoKynHocTb

OplaHLI3I/ - coBMecTHoe

ee piBlenrrTb

urs ero na 2

V I4X

pacTeHIl , cocTof,ulafl, r43

VI XEJIE3AMII,

KJIeTOK y HLI:I x pacTeHr.rr4

HHI'IKE.

KpbrToceMeHHbrx

pacTeHnu, Ha

cnop.
cbro Ilooera.

Tb TEJIA ODTAH

KJICTOIIHI,IX



Cyrcqeccur 
-yqacrKe seMuoft [oBepx

Cqenlenue reHoB
Crrnoporxn -B npoqecce prx orAeneHrrt
Tancuc - Harr

,qer{cTByroqefo cTLrMy
BerrlecrB (xelroraxcuc),

Tarccon 
- 

paclono
Tero6"lacrrr 

-QopurEpyercr Me3oAepMa.
Te.rro$ara -o6pasyercx ABe AoqepHue
TeplrouepuoAr.r3M 

-rr oHr,rxeHHbrx TeMrrepaTy
TepruoperyJrflrlus 

-TCJIA,

Tepuopeqerrrop 
-reMrreparypbr.

Tepo{ur 
- oAHoJrer

TepuoQlr"rr 
- opraHr4

Tulrun 
- m,rpr4M

AHK.
Trcanr 

- coBoKyn
Torccnrco: 

- -rrBJren

caMoM OpfaHrr3Me.
Tpancgynquff 

-Tpaucrcpurquq 
- 6

reueruqecrofi uu(poprvra
([epelucbrBaeTcr)) B H

Tpanc.naqrrfl 
- c

(CIII.ITbIBAHZ') ICHETIZ
HyKneoTHAOB B MoJreKy.rrax

Tpaucnupaquq 
- 

r4c

TpancSep
oT MoJreKynbr oAHOfO Be

TpaHc{opMarlrq 
-rrpoHI{ KHOB eH.t4fl VIITII n

TpaucQopMrr3M 
- n

llpol{cxoxl eHI?IVr O AHVLX VB

Tpou6oqur 
- 0o

Tponurna 
- 

Harr
oIHocropoHHHM Aeficrsz

Typrop 
- ynpyrocrb

colepxr.rMofo KneToK Ha 14

Trrqnnrca 
- 

MpK
Qaroqzr 

- KJrerKa
rrepeBaprrBaTb nocTopoHH

(Daroqnro3 
- 3axBar

@aHepo$ur 
- pacreH

Heonarolpr4sTHoro BpeMen
Oayna - NusorHrrfi p 3eMnr4.

BATC.IIbHAJI CMEHA 3KOCI,ICTEM, BO3HI{K€UOU}IX HA ONPEAENEHHOM

cBr3b MelK.4y feHaMI4, KOTOpbIe pacnonoxeHbr B OAHOfi xpoMocoMe.

$u6p1rna, o 6 p as yro rq ar
qacrb KpoBr4 6es $oprr,reHHbrx oJreMeHToB r4

II cBepTblBaHr4rr KprJBz B OpfaHr,r3Me.
HHOE IICPEMCIIICHI4E OP|AHI{3MOB IIOA BNI4fl:I1ITIE\,1, OAHOCTOPOHHC
cBera (@ororaxcuc), reMrreparypbr (repuoraxcuc), xrzMr.rqecKr4x

Hocrr4 (rt4AporaKcuc), 4nzxeHn{ Bo.(br rz Bo3A}xa _ peoraKcvc.
Hr{e B [op{AKe.
plJrrr HecKollbKo 3apo.4bIIxeBbIX KJIeroK, Ha ecHoBe Koropbx

TenbHar Qasa 4enerrr4q KJrerKLr v ee flrpa. B pe3ynb.rare xoropofi

PEAKIIIZ' PACTEIJUr HA IICPI4OAI4qCCK}TO CMCHY IIOBbIIIIEHHbIX Z
Bbrpaxaroqag.cs. B Lr3MeHeHrrr,r npoqeccoB pocTa Lr p?3BwTprfl.
cloco6nocrb opraHrrrsNaa o6ecneqr{Barb nocrorHcrtBo reMneparypbr

BcrBI4TeJIbHoe HepBHoe oKoHr{aHI4e, pearl4pylouep Ha LI3MeHeHut

ee pacTeHr4e, rroJrHoc,rbro oTMr4parouee K 3r4Me.

, xoropufi He Moxer xr{Tb B ycJroBr4rx rroHr{xeHHofi reuneparyprr
ocHoBaHue' coAeplKalrleect Bo Bcex opfaHl{3Max B cocraBe

KJTeTOK, BbrrroJrHrK)uar onpeAeneHH)4o ponb.
oolqefo orpaBneHr.rjr opraHrr3Ma npoAyKTavu, o6pazyroqr,rMr{c, B

I'tsHrrfr [epeHoc 6axrepualbHbx reHoB us oAHoft KJrprKlr B Apyryrc,
rocr4HTe3 PHK Ha iMarpr4rle AHK - nepnrrfi sTan peanu3ar\krLr
vr, B xole Koroporo nocne.4oBareJrbHocrb HyK[eorrrloB AHK

yrc [ocneAoBareJrbHocrs PHK.

Q eplreuron, Kar aJrlt3r4pyrorqux peaKrlr.rr4 rrepeHoca rpynn aroMoB
ea (4ouopa) ua uol,oxyny Apyroro BerrlecrBa

[onlrflerrrr.rAHbrx rlenefi 6elxon,
nnQopuaquz,,<sanrzcaunofi>> B

-PHK.
v e BoAbr pacTeHAeM.

ugyulufi B KJrerKax nyreM
BI.JIlo IIOCJIe,4OBaTenbHocTIZ

II TIbINbHI,IKA.

3AXBaTbrBaTb

I43MEHEHI4E HACNEAOTBEHHbIX CSOfiCrg KJIETKV B PE3YNbTATE
Hnoro rpr4BHeceHLrfl. B rree qyxepoAHofi AHK.

craBJreHrre o6 zslreue]F'vrv Lr lpeBparrleHzr.r (fopu opfaHr43MoB,
KIX.

nrrft sneueHT KpoBr4, fracrByroqzfi n cneprbrBaHr.rr4 KpoBr4.
HHoe pocroBoe lBr4xeHr,re opraHoB pacteur4it, BbI3BaHHoe

pa3Apaxr,rTenr.

PACTTITENbHbIX KJIETOK, TXAHEfi II OP|AHOB BCNEAQTBT4E AABNCHI{,
3JIACTI4 qHbI C CTEH KI,I.

opraH rIBerKa, cocrotnqnfi v3 Tbrqr.rHo.{Hoft Hl{ru
MHofoKJIerorIHbrx xlrBorHbrx, cnoco6nas

TCJIA.

IIO|JIOIIIeHIZe XI4BbIX KJIeTOK LI HeXI,IBbTX qaCTr4U.

c Koropofo rrorrKr4. sosoouosrelH]u^s., lporonxarc4rlr{e pocr nocne
ro.4a, Haxo4.flTos. Bbr(,oKo na,4 seNrlreft.
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IJIIOKO3bI _ IJIABHA' qACTb

I{e;rorr 
- BToplrrrHas

Ileuo: - ruo6oe coo6
Ilenrpuonb 

- 
KJrero

crpyKryp, o6pasyrorqax qHbII4 UCHTD.

r,rJrr,r ooJrbrxee napHoe LrIIcJIo rlvnnlJ4pnrlecKr4x

HOCTb BCCX BHYTPEETHI4X 14 BHCIIIHI4X IIPI,I3HAKOE Id CgOftCrS OCO6U,
feHOTLIIIa B [pOIIerOCe OHTOreHe3a.

qecxufi KaraJrr.r3arop - 6enox, p erynr4pyer uera6olusl,r.
O|I,IqCCKV AKTIZBHbI(] BEIIICCTBA, NUPA6ATTMAEMbIE XLIBOTHbIMII.

HI4C.

BOJiOKOHTIa, pacnoJloxeHr{e BHyTpr4 HepBHbrx KneToK.
r.r3yqaroqa_s IIp orleo cbr, npoTeKaroupre B opraHrz3Me.

qecKoe pa3Br4t'r4e opraHH3 MOB.

NOIO|UIIECKI,I AKTI4BIIOE BEIIIECTNO, O6PA:YrcqCECfl B PACTCHIIqX V
BNTI4E.

, yoprBaroqee MrrKpoopfaHu3Mbr (co4epxurcr B JryKe, uecuore).
rrr.rraroueecfl Tonb Ko pacrkrrenbHofi nzu1efi .

rrft lrzp 3eMJrr4.

IxI4x pacreHufi, rotoparl [poBoII4T opraHl'IqecKle BeruecrBa I43
hg..

KIII'ILI opraHI43MoB Ha cMeHy I'H.s' vt HorII4, Koropble IlposBntlorct B

QzsnororzqecKr4x npoqeccoB.
BeroqyBcrBureJrbHblrt o6pasonanux, cnoco6Hbre rrotJlorrlarb cBer 14

pa3ApaxeHkre B HepltHrrfi zunylrc.
I4e yfneKl,rcJroro r43a v BbrAeJIeHr4e Kr4CnOpOAa, trpu KoTopoM

npyrorqzfi opraH a3M, T.e. 14 crroJrbsyrorqafi sHeprurc cBera.
ro6unrrfi oplaHrd3M.

Bbrr4 opfaHlr3M, He B blHocrtrlr4ft .aproro cBera.
w3 xr.r3HeHHbx {ropu pacreHrafi, Koropaf, xapaKTepr43yerc,

HOBJreHr.rr y rroBep)(HocTr.r roqBbr,
JIbHbIe HepBHbIe oKoHqaHIl{' B o cllpl4 HLr MaIoilII4 e XI4 MIzr{ecKI,Ie

oopa3oBaHr4t
yfJrepola 3a

He KOTOpbrMr4 Mr4KpOOpIaHr43MaMU Opf aHr,rtrecKr4x
cqe'r 3Hepn{rr, nolyraenrofi nprd oKr4cJreHlrr,r

blu opraHV3M, Cl4rrre3upyrcrquft opraHkrqecKr4e BerrlecrBa 3a cr{er
cepoBoAopOAAId Lpyrux BerrIecTB, r4MerOUIrrXCs B BOAe r,r roqBe.
rrprz4aroqr4 fi sereHrrft rlBer pacre :r^vflM.

fi urErlreur pacreHuii, c oAepxa rrr: uitc s e xnopo nnacrax.
o6oloqra :apo4uurefi Bbrcrrrr4x )Kr4BorHbx.

2-x uyxleonporetalHrrx Hvrefi, o6pas1'roruuxafl. npu yABoeHVr.r
oro neJreHzf,.

brr.r xnopolnacr B KJrerKe no4opoclefr.
[prrAilroqufi xpacHrrfi , opaHxeBbrfi , xe:nufi rlBqra pacreHrrtrM.

Bocnpou3BoAqrlzftcq crpyrrypnrrfi 3neMeHr s[pa KJrerKu,
3arnroqeHa HacJre,4crBeHuax zuSopMaur{_rr.

qacrb rIBerKa, nporc,niKeHrze rIBeroHo)KKkr Uttu cle6ts. Ha KoropoM

creors, Hecyuarr rIBeToK.
Ha KOTOpOM pacnono;KeHbr rIBeTKrr.

Lr3 rpyrrnbr rroJrlrciaxapvAoB, cocroxrqzft rz3 ocrarKoB MoneKyn
erorlHbtx creHoK pacrenrzft .

JIOCTb TCJIA.

opfaHr.r3MoB.

brr4 opfaHokr4, ABe
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BbrcTIrJIaIOuIr4x r,r3Hyrpz cTeH

roK xpoMocoMbr, yAellxunaroqzft BMecre 2 ee uutu (xpouaru4rr).qecc norHofo oKr4cneHr4.f, B OpraHz3Max a*Tr4Br4pona'riofi yrccycnofr
- 3aBepuarcqzft grau pacna/la yrneBoloB, )re4poB z 6enl<os n

cyuIecTBOBaHr4r oAHOKJTeToTIHbIX

o6oroqxofi, Koropajr rro3Borrer
cpeAbr.

HOBOe OCHOBaHLTe, COAepXI4TC{ BO

oOpa:onanzr 2 uosrx KJreroK lzs o4uofi - AeneHrze ur.rrorrna3Mbr.z3}^raroqail crpo eHrr e, xr4MrrqecKIl ft co cran, O yurqzz K,rreroK.
PH'UI qACTb NPOTOT'.IIA3M'I KJICTOK }KI,IBbIX OPIAHIZ3MOB ; COCTOIZT

p)KaTCt opfaHolIAt;r r4 KJreTogHbIe BKIrOqeHus.

opfaHrr3MoB, BpeMeHHO
3TI4M OPIAHI,I3MAM IICPCXI4Tb

BCex opfaHr43Max B COCTaBe

IILICTA,

opfaHoB

AeneHrre or pacreuvs. qacru ero cre6lx, KopH{ uru
IEHTA C NOCNCAYIOIIII.IM BOCCTAHOBJIEHVEM HCAOCTAIOIUI4X

pa3MHOXeHLre IIyreM pa3.4eneHr4 s. Teila Ha 60nrnroe KoJrr.rqecrBo

)BKI4 KJreTKr.I K rIrII3OrOIJ]|lrr y HeKOTOpbIX npOCrefirUUx.
MexAy KopHeM z rpouorZ.

OAHOBLIAOBaJI KynbTypa MrrKpoopraHr.r3MoB, BbrAereHHas n3oonaAaroqax cnequ$uqecKr.rMr4 npr43HaKaMr.r.
; 2) nepnrrfi ceux4o:rrrmrft ,rrr, ,upo4brrrra 3JraKoB, rpalerarorqurZ
unofr .racrz cpelHerf)yAr.r HaceroMoro.

MOe u HalpaBneHHOe acTopr4qecKoe pa3BrlTLre xzsoft npLrpolbr,
MeHeHrl e reHerl,rqecnoro cocraB a nony txtluit.
:1:l_1."", z:yraroqzfi B3arrMoornorueHr4.s opraHr43MoB rr ux

upupo4Hrri vlrra npr4poAHo-aHTponorenurrfi KoMrrJreKc.
ulx o6urauus,.Hrz3MaMr4 u cpe4ori

uzx coo6llecra.
Lr xt{AKr{e ucnpDKHeHr4s xr.rBoTHbx.

poAyKT oOueua BeurlcrB.
rr3 opraHz3Ma KoHerrHbrx rrpoAyKroe o6MeHa BeqecrB.I s apoarr'resrrfi rrz.ror< elr6puo Ha M'oroKJreroqHbrx xrrB orHbrx.

LI3M) IIAPA3UTLTPYTOIryfi HA NOBEPXHOCTII TCJIA XO3'."HA (SIJI".

it cloft qr.rronna3Mbt KJreroK,
r.r.f, , rroKpbrBaroqt{e 3y6Hyro KopoHKy.

3apo.{brrrreBoro pa3 BrrTr.r,f, opraHr,r3Ma.
BorHoro, n paunuft nepuol pasBLrrrrfl - or Haqiua 4po6lenzr

o6zrarorqzft rolrxo B AaHHoM pefr4oHe.

cre6ffx z KopHrx pacl:euuit,
suit clofi nepnzqHrtrZ Kopbr B

B rrpoBoArrque TKaHl/L

, rrap a3vrupyrorqzli BHyrprr xo3svHa (renruznrrr).
KJreroK, co4epNarquft K:reroqHbre

tr^luuit cnofi Ur4Tonna3Mbr

uafl Tpr4nnor4AHar rKaHb ceM.flH pacreunit, B xoropofi
B errlecrBa, neo 6 xo4ra nrbre Ans pa3BLrrr4s. 3apoAbrrrra.
rno[{eHubrx KJrer()K, o6pasyorqzxc.r n3 Me3eHXI4Mb]
KpoBeHocHrrx z nzuQaruqecKzx cocyAoB.
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Huf4 croft 9M6pr4oua MHoroKJreroqHhrx
r.r [oAXenyAOqHar xene3a.

ocrnrrfi cJroft Koxtz [o3BonorrHbrx xu

oKphrBarorqar rroBepxHocTb KOXIII, poIoB]IIIy

IloceJrrroqeecf, Ha ApyMx pacTeH[rx.
KpoBrHoe TeJrbrle 6est.sAepHnre

oe [oBpexAeHr4e 3[rrTeJllraJrbHoro [oKpoBa

3OOJIOTIII,I O noBeAeHUI,I XLIBOTHBD( B
opraHur3M, rrerKo oQoprrlnenuoe {Apo,

XHO XEHCKAJI IIOJIOBA' KJIETKA. I{3
TATE O oTBOpeHr{r.
CNQfl B pacreuzfi.
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