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BBELOEHME

Mepen BamMy HEOObLIYHBIA CMPABOYHWUK, KOTOPbLIA MOMOXET CUCTEMA-
TM3MPOBATb W 3aKPEnUTb 3HAHMA MO OMONOrMM 3a Kypc CpeaHen
WwKkonbl. NaBHOE OTAMYME [AHHOrO0 nocobus OT MHOXEecTBa [Apy-

/_\ rMx — Hanuyne Ayannos.

B nepeBoge C aHramMinckoro 43bika doodle — kapakynu, Heymenble
PUCYHKM Ha nonax TeTpagw, OCTaBJieHHble LWKoNbHMKaMu. OaHako
B [OaHHOW KHMre ayanbl npeacTaBnsiioT coboii He MPOCTO CHOHTaH-
Hble 3apUCOBKM, OHW SBASIOTCA BaXHbIMW 3NEMEHTaMU  U3YYeHus
npegmeta. HarnggHo npeacTtaBneHHas WHGopmauus B BUOE  Pu-
CYHKOB-Ayan0B 005er4aet MNpoLEecC OCMbICNIEHUS M3y4aemMoro mare-
puana u cnocobcteyeT 6onee a¢GPEKTUBHOMY €ro 3anoOMMHAHUIO.
C nOMOLLbID PUCYHKOB-AYANOB WAMIOCTPUPYIOTCA npuMepbl  Ou1o-
NOrMYECKNX MPOLLECCOB W  SIBNEHMIA, MNPUBOOUTCS OOMOSHUTENbHANA
MHpoOpMaLMa 1 JalTca Bu3yanbHble 00pa3bl ansg ¢GopMUPOBaHUS
acCOUMaTMBHbBIX CBSI3EM, KOTOPbIE MOBbLIWAKT CTENEHb M Ka4yecTBO
3anoMMHaHus.

Kpome TOro, TeopeTtudeckue Onoku uHGOpPMaLMM YepenyloTcs
C pVCyHKamn OWONOrMY4eckUX OOBLEKTOB, CXemMamMu W Tabnuuamu.
3TO MnomoraeT CUCTEMATU3MPOBATb M 3aKPenuTb W3YYEeHHbI MaTe-
puan.

KHura copepxut uHbopmaumio no uuTtonoruu, OOTaHMKE, 300-
norun, CWUCTEMATMKE, aHaTOMUM YEJIOBEKA, FEHETUKE, 3BOOLMM
N 3KONOrum.

Ha cTtpaHuMuax KHUrKM npenycMoTpeHbl chneumanbHble MecTta («Mowm
~—_ > 3aMeTKm»), Ha KOTOPbIX MOXHO Aenatb MOMETKW, MNPUBOAWUTbL CBOU
npuMepbl, AOMOSHATb MNPOYMTaHHYID WHPOPMALMIO COOCTBEHHBLIMU
aynnamu.

Mocobue npegHa3Ha4YeHO ANS LIKOJSbHWKOB, CTYOEHTOB W y4uTenewn
LIKON, a Takke A/ BCEX, KTO MHTepecyeTcs Ouonormen.
Hageemcs, kHMra mnOMOXET y4yalwUmCs W BbIMYCKHUMKaM Mpu noga-
FOTOBKE K LIKOJIbHBIM 3aHATUAM, pPadnnyHbiM  GOpMaM  TEKYLLEro
N NPOMEXYTOYHOIO KOHTPONS, a Takke K CAaYe 9K3aMEHOB.

XKenaem ycnexos!




FMOAOTMA AL  HAYKA

OCHOBHBIE NOH

1. METORbI

Buonorma — Hayka O XMBOW MPUPOLE, WU3Yy4alolas XW3Hb Kak

ocobyto dopmy MaTepuu, 3akOHbl €€ CyLeCTBOBAaHUS M Pa3BUTUS.

TepMmuH «OBuonorus» 6bln npegnoxed B 1802 r. X. Bb. Jlamapkom Nno CBOUCTBAM
n I'. P. TpeBupaHycOM He3aBMCMMO Jpyr OT Apyra.

3apgaum OuonorMm — rMoO3HAHWE CYLWHOCTM XWU3HUW U 3aKOHOMEp- \

HOCTel €€ npOosBNEHUS. Mopdonorus

Meton — nyTb OOCTUXEHUA NnocTaB/ieHHON uenn. B OGuonorum

BblgendatoT OCHOBHble W YaCTHble MeEeTOoAdbl. AHaTOMUS

BMObI BHUOSIOMUYECKUX HAYK —LreHemxa I

\ MO OBBLEKTY W3YYEHMS

!

%bosg: |
Skonorus

BakTepronorusa Mwukonorug @ Bupyconorusa dusmonorns

Mukpo6uronorus Ambpuronorus

BboTtaHuka @ __J

METOLbBI BUONOTMU

ﬂ Xusub — aktmsHas ¢opma cyle-
Y CTBOBaHWS MaTtepuun, COBOKYMHOCTb
$un3nHeckux U XMMMYECKMX NpO-
LleCCOB  KNEeTKW, OCYLLECTBASIOLLEN
0oOMEH BeLeCTB W [AeneHve.

OCHOBHbIE METOADI

@
HaGniopeHne — onucaHve GVMONOrMYECKOrO SABMIEHUS. *’“ 4
% o

3KCI‘IepVIM9HT — ueneHanpasneHHoe unccienosaHne
B ynpaBndeMbIX YCNOBUAX.

CpaBHeHMe — cornocTaBieHne O6GbeKkTOB, MPOLECCOB WK
ABMEHUIA, HAXOXIEHWe MeXOy HUMW CXOACTB W Pasnunyuii.

MopenupoBaHne — u3ydyeHne oObekTa, npouecca wunu sene-
HMUS 4Yepe3 BOCMPOM3BEAEHME ero B Buae moaenn (obpasa).
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YACTHbIE METOAbI
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FeHeanornyeckMin — COCTaB/ieHNE POOOCIIOBHLIX JIIOAEN,
3, BbIICHEHME XapakTepa HacnenoBaHUs MNpPU3HaKOB.
3
'g ManeoHTONOrMYeCKNin — BbLISB/IEHME pPOACTBA MEXOY [OPEBHM-
e MW OpraHM3amMamu,
A
@ . .
) Uutonornyecknini (ULMTOreHeTUYECKUA) — ucCCnegoBaHMe CTpoe-

HUSI KNeTKW, €€ CTPYKTYP C MOMOLLBIO PasivyHbIX MUKPOCKOMOB.

UeHntpudyruposanne —

pa3aeneHne CMeceli Ha COCTaBHble
yacTu nop LAENCTBUEM LLeHTpOGG)KHOI\/JI CUnbl.

OPTARUSAUUA WHWUSHU

K OBLUME TNMPU3HAKHU XUBbIX CUCTEM <

{KneTquoe CTpOEHMue (MCKIIDYEHME — BUPYCHI). L

HacnepcTBeHHOCTb — CMOCOGHOCTb opra-
HU3MOB nepenasatb CBOU MPWU3HAKNW K3 MO-

Poct — yBennyeHne mMacchl, O6YCJ'IOBJ'IGHHOG
Pa3BnTMEM OpraHn3ma.

KOJIeHNa B MOKoJ/eHne.

N3MeHYMBOCTb — CMOCOOHOCTL OPraHn3mMoB
npuobpeTath HOBblE MPU3HAKM.

CamoBocnpou3segeHne — CrnocobHOCTb
K BOcCnpou3BedeHnto cebe noaobHbIX.

Pasgpaxumocte —
BHELLHEE BO3OENCTBME.

OTBETHad peakunsa Ha

T T 1

OOWHOCTL XMMUYECKOro cocTaBa — BCe
XuBble OpraHuMambl Ha 98 % cocTosiT u3 4ve-

Camoperynauus — MOCTOSHCTBO CTPYKTYp-
HOM oOpraHM3auuM W XUMKUYECKOro COCTaBa
BHYTPEHHen cpefbl.

Paseutne — an06peTeHme HOBbIX WMHOWMBU-
AyanbHbIX CBOWCTB opraHmn3ma.

OTKpPBLITOCTb CUCTEMbI — CMOCOOHOCTb Cy-
LLEeCTBOBaTb MPU  YCJIOBUM MOCTOSSHHOrO 06-
MEHa BELIECTB M SHEpPruM C OKpyXawoLwen
cpenon.

THIDEX 3NEMEHTOB: Yyrfepoga, as3oTa, KWCo- [
pooa u BOZOpOZA.

OOMeH BellecTB U 3SHEeprum — COBOKYM-

HOCTb  MPOLIECCOB  MOCTYM/IEHUS  BELLECTB

B OpraHMaM W WCMNONMb30BaHWUA WX ANA Bbl-
paboTKM 3BHepruuM, a Takke BblAeNeHue Ko-
HEeYHbIX MPOAYKTOB B OKPYXaloLlylo cpemy.

OuckpetHoctb — Jobas  cuctema COCTO-
UT M3 OTAENbHbIX, HO B3aUMOOENCTBYIOLUMX
mMexay coboit yacteit, o6pasyloLmx QYHKLMO-
HaJibHOEe eOunHCTBO.




Buonornyeckas cuctema — XuBasi CTPYKTYpa,

CYLLECTBYIOLLAS ®

B OnNpenenéHHoln nns Heé cpepne obutaHus, obnapalowias cnocob-

HOCTbIO OOMeHa BELLECTB W 3HepruM, a Takxke 3awmutoli obmeHa
N KOMMpoBaHMa WHOpMauMnM, KoTopas onpenensetr eé QyHkuum

N BO3MOXHOCTWU.

YPOBHM OPTrAHUSAUMU HWUIHMU

— ’Lr )

MonekynsapHblii <

CTPYKTYPHbIA 3NEeMEeHT: aTOMbl U MOMEKYbI.
Buonoruyeckas cucrtema: opraHouipl.

Mpoueccbl YpPOBHS: peanusauvsa W nepepa-
Yya HacneacTBeHHON WHpopMaumn, OUOCUHTES,
GUBNKO-XMMUYECKME peakumm u ap.

DO@A

KneTou4HbIN <

L

CTPYKTYPHbIi 3NMIEeMEHT: OopraHouabl.
Buonoruyeckas cuctema: kietka (OZHOKe-
TOYHbIA OPraHu3Mm).

Mpoueccbl YpPOBHA: BOCNpPOWM3BEOEHME, 0O-
MEH BELLUEeCTB W 3Hepruu, perynsaums xummye-
CKMX peakLmi.

ﬁ}..a

1 |

CTPYKTYPHbIA 3NEMEHT: OLHOKNETOYHbIA Op-
raHnM3M, OpraHbl M WX CUCTEMbl B MHOroOKne-
TOYHOM OpraHu3Mme.

Buonornyeckas cucrtema: OOHOKJIETOYHbIN
WM MHOIOKNIETOYHbIA OpraHn3Mm.

npoueccu ypOBHSl: nnTaHne, pAblXxaHne, pas-
JPaXMMOCTb, BblAeNeHne, pasmMHOXeHue, pPOoCT
n ap.

\V OpraHn3meHHbIN < ]
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BuocdepHbin { =
CTPYKTYPHbI  3NeMeHT:  61oreoLeHo3bl 5
(axocucTemsl). &
L
Buonoruyeckas cucrtema: Ouocdepa. 3
)
Mpoueccbl ypoOBHA: B3aUMOAENCTBUE XM- X
BOrO W HEXWBOrO BellecTBa MaHeThl,
KPYroBOpPOT BELLECTB W 3HEpruu, Xo3sin-
CTBEHHAass W 3THOKYNbTYpPHas [OeAaTeNbHOCTb
yenoseka. ®
] 3

{‘{ BuoreoueHoTn4yeckun {

CTPYKTYPHbIA 3NEeMEeHT: MNonynsuMn 1 BuAbl,
B3aMMOAENCTBYOLME Mexay coboi B onpe-
OENEHHON cpege.

Buonoruyeckas cuctema: OMOreoUEHO3bI
(akocucTemsl).

Mpouecchbl YpPOBHA: Ccamoperynsauusi, camo-
BOCMPOU3BOACTBO U camopasBuTue 6uoreo-

LEeHO30B. ‘
&t
5 F
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MonynauMoOHHO-BMAO0BOM <

CTPYKTYPHbIi 3/1IeMEHT: POJCTBEHHble 0c0obu,
06beaNHEHHbIE B MONYASLMIO, BUA,.

Buonornyeckas cucrema: nonynauun.

Mpoueccbl YpPOBHA: [eiiCTBME OBUXYLUX CUJI
9BOJMIOLMKN, U3MEHeHWe reHodoHOa MOoNynsAUuK,

BMAo00Opas3oBaHme.

L




KAETEA KAK BNOAOMrMUECKAA CUCTEMA

BPEMEHHAA KMAETOYHA

E Knetka — oanemeHTapHas eauHMua
) CTPOEHUSI U XU3HEOESATENbHOCTUA BCEX
opraHMsmMoB (kpome BWpYCOB), o6na-
[aiolWas BCeMM CBOWCTBAMU XMBOTO.

STANBI OTKPBITUSA

U UIYUEHUA

1665 r. P. lyk Ha cpe3ax NpobGKOBOro Aepesa
0OHapYXuN KpoLUeYHble SiYeilku, KOTopble HasBas
KNeTKamu.

KAETKMHK

1674 r. A. BaH JleBeHryk nog MUKPOCKOMOM
B Kanfe Boapl Habniojan OBUXYLLMECS XUBble
opraHuambl (MHdY30pUKM, améedbl, HGakTepuwn).

1675 r. M. Manenuru (cnesa), 1681 r. H. 'pio
(cnpaBa) NOATBEPAMAN KNIETOYHOE CTPOEHUE pac-
TEHUN.

a

(S
7 )
R/

1802—1808 rr. LU. ®. Mupbenb yctaHOBWIA, 4TO
BCE PaCTEHWUss COCTOAT U3 TkaHel, 00pasoBaHHbIX
KneTkamu.

1809 r. X. B. Jlamapk onpenenun kneToyHoe
CTPOEHWE XUBOTHbLIX OPraHW3mOB.

(/)‘/\\‘ 1825 r. 9. lypkvHe OTKpbIT S0PO0 AWLEKNETKN
@é @;’f‘ nTuy,
/\\'\‘ 9/\ 1839 r. 4. MMypkuHe BBEN TEPMUH «NPOTOMIa3mMa».

1831 r. P. bpoyH BnepBble onucan s4po pac-
TUTENBHON KNETKN.

1833 r. P. BpoyH yctaHoBun, 4TO £A4p0 — 0068-
3aTefbHbI  OpraHong, KNeTKM pacTeHui.

1839 r. T. LUBaHHOM (cnesa) n M. LUnenpe-
HOM (crpaBa) chopMUpOBaHa KNETOYHAs Teopws
CTPOEHUS| OpraHn3MoB, KOTOpas BK/Yana Tpu
NOJSIOXEHWNS.

1858 r. P. BupxoB LONOAHWA KJIETOYHYIO TEOPUIO
=) ewé OOHUM MONIOXKEHNEM.

1878 r. WN. O. YnCcTakoB OTKpPbLIT MUTO3 B pac-
TUTENbHBIX KNeTKax.

1878 r. B. ®neMMUHI OBGHapPYXun MUTO3 Y XW-
BOTHbIX.

N 1882 r. B. ®nemMuHr Habniogan Meinos3 B Xu-
BOTHbIX KJeTKax.

1888 r. 3. Ctpacbyprep Habnogan meiios B pac-
TUTESIbHLIX KNeTKax.




NONOWEHUSA KANETOUHOMU TEOPMM

@ Knetka — UenocTHas aneMeHTapHasl XuBas
cuctemMa, KoTopasi COCTOWUT M3  OpraHen,
OCHOBa CTPOEHUA N pPa3BUTUA BCEX XUBbIX
opraHuamoB, crnocobHa Kk camMoobHOBne-
HUIO, CaMOpPerynaumMm u CcamMOBOCMNPOU3Be-
OEHNIO.

@ Knetkm BCex OpraHuM3moB MOCTPOEHbI MO
eanHoMy npuHUuny, CxoAaHbl MO XMMUYe-
CKOMY COCTaBy, OCHOBHbIM MNpoOABNEHNAM
XKN3aHenedaTenbHOCTU.

@ Kaxpas HoBas kneTka obpasyetcss B pe-
3ynbTare OefleHNs UCXOLHON (MaTepuHCKON).

® B MHOroKneToyHbiX OpraHMaMax KneTku
Cneunann3npoBaHsl no BbINOJIHAEMbIM
yHKUMAM 1 00pas3yloT TkaHu. W3 TkaHel
COCTOAT OpraHbl U CUCTEMbI OPraHoB.

@ Kaxpas knetka MHOrOKIETOYHOrO0 OpraHm3-
Ma COOEPXMT BECb €ro reHoOM, HO OT/in4ya-
€TCs MO YPOBHIO paboTbl OTAESbHLIX FEHOB,
4TO MNPVBOOMT K KX pasdHoobpasuio.

wAeTow

MHOFOO@&ZUG

MHOTOOBPASUE

KMETOK

PactutenbHasa knetka

KnBoTHas knetka

CTpyKTypbl KNeToK:

1 — numwm (pumbpun), 2 — xrytmk, 3 — kancyna, 4 — KJIETOYHasH CTEHKa,
5 — nnasmaTtunyeckas membpaHa, 6 — sapo, 7 — Hykneomg, 8 — um-
Tonnasma, 9 — pubocombl, 10 — sappbiwko, 11 — annapaT lonbaxuy,

12 — Bakyonb, 13 — mwuTOxoHapwu, 14 — xnoponnact, 15 — wueHTpuoOIN,

16 — rpaHynMpoBaHHbIA 3HOOMNa3MaTUYecKnii peTukynym, 17 — rnagkuii 9H-

nonnasmatnyeckmin petukynym, 18 — >xupoBble BkodeHus, 19 — nmusocoma

@
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Bce kneToyHble GOPMbI XMU3HU Ha 3emnie MOXHO pasdenuTb Ha

? OBa HaguapcTBa (KpUTEpU — CTPOEHME KOMMOHEHTOB KIETKM):
v ® npokapuoTbl (mosipepHbie) — He KMelT OMOPMIIEHHOrO Kie-
9 TOYHOrO sapa (bakTtepuun, apxew);
© © 9yKapuoTbl (sAaepHble) — uMeloT 0dOpPMIIEHHOE K/IETOYHOe
= A0p0 (pacTeHusl, XMBOTHble, rpubhbl).
3 &
J ~ 5
¥ XUMUYECKKWU COCTAB KINETKU
S o=
S & B knetkax oOHapyxeHo ©Oonee 90 XMMUYECKMX SNEMEHTOB. ITu
\S 9MIEMEHTbl BXOAST B COCTAB HEOPraHWMYeckMx W OpraHMyeckux Be-
o LLEeCTB XWUBbIX OpPraHW3mOoB.
3
- rPynmnbl 3JIEMEHTOB
5 19 - |N
E — ~N W
MakpoanemMeHTbI MukpoanemMeHTbl / s
@ y y y .
! Kucnopog, yrnepon, BOLOPOA, a30T. MarHuin, HaTpui, Kanuin, Xeneso, KanbLui,

cepa, ¢ocodop, xnop.

I YnbTpaMnkpoasieMeHThbl /

LnHk,

Menpb,
GanbT, HMKenb, 301070, cepebpo M Aap.

nog, xpom, ¢&TOp, MapraHeu, Kko-

BELLECTBA (k Bope)

HEOPTAHUMECKUE BELLECTBA

HeopraHuyeckue BewecTtBa — BOJA W MWHEpPaASibHbIE COJN.

CopepxaHvne Boabl konebnetca B npegenax 40—90 % u 3aBucuT
OT U3NONOrN4EeCKOM akTUBHOCTU KNETKMU.

1

fmapodunbHblie (pacTBOPUMBIE:

CTble yrnesogbl, CNUpTbl U Op.).

panbHble COMW, LLENOYN, KUCNOThI, NPO-

=

MWHe- MppodoOHble (HepacTBOPMMbIE: Kpax-

Mas, Xupbl, Lenono3a u ap.).

KaTvoHbl BAKUSIIOT Ha pPasgpaxuMmocTb,
NPOHNLAEMOCTb MeMBpaH KIeTok, ypo-
BEHb BOAbl B TKaHAX M obecneyuBaloT
6ydepHble CBOWCTBA.

)

ﬂ Mpouecc paspylleHns  CTPYKTYpbl

Y 6enka non BAUSIHAEM XUMUYECKMX
n odunsmyeckux ¢akTopos — pe-
HaTypaums.

MuHepanbHble CONMU MNOLOEPXUBAIOT KUCOTHO-LENOYHOE PaBHO-
BECME W Typrop KIETOYHbIX 00050YeK, BAMSIIOT Ha BO30YAMMOCTb
HEPBHOM CWUCTEMbl W MbILWEYHbIX TKaHeW, akTUBUPYIOT (EPMEHTHI.
OHu npepcTaBfaeHbl CONSAMM, KOTOPbLIE AWCCOLMMPYIOT HA aHWOHBI
N KaTMOHBI.

OPTAHNMECKUE BELLUECTBA

OpraHuyeckue BelLecTBa KNacc XMMWYECKUX COeONHEHWN,
B COCTaB KOTOPbIX BXOAUT yrnepofd (6enku, yrnesompl, XWUpbl, HYyK-
nevHoBble KuUcnoTel, AT®).

Benku CcocToAT W3 OCTATKOB aMWHOKMCNOT W OenaTca Ha npo-
cTble (anbOyMuHbI, NOOYNMHbLI, TWUCTOHbI) W CHOXHble (6enku,
06beauHEHHbIE C Yrnesodamu, — [AMKONPOTeMAdbl, C Xupamu —
NUNONPOTEeNabl, C HYKNEUHOBLIMU KUCNOTaMU — HYKIeonpoTenbl).




AMUHOKUCNOTBI  00/1a0aI0T M KUCJOTHbIMK, U LUENOYHLIMU

CBOMCTBaMU. CoenunHeHne OByx  aMMWHOKMCNOT —  gunentua,
TpéX — Tpunentng, HEeCKOJIbKMX — nonunentung, HEeCKOJIbKUX [Mo-
amnentTngos — 6enkoBas Monekyna.

\ CTPYKTYPbl BEJIKOBOW MOJIEKYNbI

MepBuyHaa (1) — nuHenHas nocnenoBaTeNlbHOCTb amu-
HOKMCNOT B MOAVMENTUAHOW LEenw.
— ) —
4
BtopuuHasa (2) — o6ycnoBnvBaeTcs BOAOPOIHLIMU CBSi-

39MU Mexay [ABYMS MenTuaHbIMKM rpynnamu OJHOM (cnu-
panbHasg kKoHdwurypauus) man Agyx (cknagdyaras) uenew.

]
| -

TpetuuHaa (3) — npeobpasoBaHMe CAMPasbHbIX W HEcnu-
paNbHbIX Y4aCTKOB Monunentuaa C MOMOLUbIO  KOBaNEHTHbIX
(
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wAeTow

1 — amwuHorpynna, 2 — yrnepoa-
Hbli pagvkan, 3 — kapbokcub-

—R]

CTpoeHne aMWHOKUCNOThI:

Has rpynna

MHOFOO@)&ZMe

)
)

@

OBYCYNbOUOHBIX), WOHHBLIX, BOOOPOOHbLIX CBA3EN B TPEXMEP- S
Hoe oOpasoBaHue (rnodyny).
L ] T
YetBeptuyHas (4) — o00begMHeHME HECKONbKUX Oenko-
BbIX MOJEKYNl B OOHY CUCTEMY (Hanpumep, remMorinobuH).
4
e e — e e )
\ PYHKUUAN BEJIKOB

Sawuthas —  obecneduBaloT - QUIMHECKYIo Katanutuueckas (dbepmeHTaTMBHas) — Ka-

(cBEpTbiIBAHME KPOBW), XMMUYECKYIO (CBSI3bl-
BaHME TOKCUHOB (OeTokcukaums), Hanpumep |
@epmeHTbl MeyeHn), MMMYHHyl0 (oBpas3oBaHune

—  TaAnM3MPYIOT XMMUYECKMe peakumMum CUHTe3a
M pacnaga BeLecTs.

aAHTUTENT Ha aHTVIFeHbI) 3alnTy.

CTpykTypHaas — SBASIOTCA  CTPOUTE/bHBLIM
mMaTepuanoM MembOpaH, XPOMOCOM, LMTOMNNas-

CurHanbHas — 06efiku (FOPMOHbI, LIMTOKWUHMWHBI)
— nepenalT CurHasbl
opraHamu u opraHn3Mamu.

MEXOy KNneTkamu, TKaHaMM,

Mbl, UMTOCKeneTa (akTuH, TyOynuH), yyacTeyloT |-

B M3MEHeHUN ¢HOPMbl KIETOK.

OBuratenoHas (MOTOpHas)) —  MOTOpPHbIE
Oenkn obecrneymBaloT  OBUXEHUS  OpraHmM3ma

TpaHcnopTHas
N HeopraHuyeckue
a Takke TPaHCMOPTUPYIOT Manble MONEeKybl
yepe3 MembpaHy KNeTKMu.

NEepeHoCAT opraHuyeckme
BellecTBa (remornoduHbl),

(COKpaLLI,eHI/Ie MblILLILL, nepemMeLlieHne  Knetok

BHYTPU oOpraHv3ama (NerkoumnTbl), OBUXEHUE pe-

CHWYEK U XXTYTUKOB, BHYTPWKNIETOYHBIA TpaHC- OHepreTuyeckas (3anacHas) — pesepBHble
nopr). —]| 6enku  aBRFIOTCA  MCTOYHUKOM  3Heprum (1 T

Genka — 4,2 kkan).

PeuentopHas — Oenku-peLenTopbl BOCMPU-
HMMAIOT CWIHas, CAyXaT WMOHHbIMK KaHanamu, |—
CBA3LIBAIOT  BHYTPUK/IETOYHbIE  MOJIEKYSIbl-

PerynaTtopHas
LMK, aKTUBHOCTb OpYrvx (HepmMeHTOB.

PErynvpyioT  KNeTOYHbIN

NocpeaHuKN.
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5 uonoruvecuaa

Knerwa

Yrnesopp!
5]
N YrneBoabl — OpraHMyeckume BeLLECTBa, coaepxalime KapOoHUNb-
5 YINIEBOAbI HYIO FPynny W HECKONbKO TMAPOKCUMbHLIX TPy,
AY
0 I
I | \
MoHocaxapuabl — NpocTble caxapa, Aucaxapuabl 06pasyloTcst U3 ABYX Monucaxapupabl — CNOXHbIE Yyrie-
cocToAwme u3 Tpéx unu Gonee arto- MONEKYN MOHOCaxapuaoB: caxapo- BO[bl, COCTOAT 13 AECATKOB, COTEH
MOB yrfiepoga: rnoko3a, ¢Gpykrosa, 3a, NaKTo3a, ManbTo3a W Aap. UM TbICSY MOHOCAaxapuaoB: Kpax-
pubo3a, nesokcupubosa u ap. Man, rAMKOreH, Lessiofosa.
3 \ ®YHKLUMM YINMEBOOOB <
N
CTpyKTypHass M OMOpHas — Yy4acTBylOT B nO-
CTPOEHUM OMOPHBIX CTPYKT ennlono3a, XUTUH).
OcmoTuyeckas — pPeryampylT OCMO- P P PyKTYP (14 )
@ TUYECKOE [ABJIEHNE B OpraHuM3Mme. ]
' 3awmMTHas — CO03[aloT 3alMTHble 00pa3oBaHUs
pacTeHWUA, COCTOSALLUME W3 KIETOYHbIX CTEHOK.
PeuentopHas — BxOgT B COCTaB
BOCMPUHUMAIOLLEN  4aCTM  KJIETOYHbIX
PELLENTOPOB. Mnactnyeckas — BXOOSAAT B COCTaB CAOXHbLIX MO-
nekyn (pubo3sa, gesokcupnbosa), y4acTBYOT B MO-
ctpoeHun AT®, OHK un PHK.
3anacaiowas — BbICTYNAlOT B kaye-
CTBE 3anacHbIX NuTaTeNbHbIX BELLEeCTB
(rnukoreH, kpaxman). L OHepreTnyeckas — SBASIOTCA MCTOYHUKOM SHEp-
rmm (1 r yrnesogoB — 4,2 xkan un 0,4 r BOAbI).
Huprl
XNPBI Xupbl (AMnuapl) — CcnoXHble 3dUPLI FTULEPUHA U BbICLUMX XUP-
HbIX KWCNOT.
T
| |
Mpoctbie — coctoat 13 C, H n O. / CnoxHble — COCTOST W3 MPOCTbIX NMNMAOB M APYruX XxuMudeckux anemeHtos (P, S, N).
| ®YHKUMM KMPOB <
OHepreTuyeckas (pesepeHas) — SABIAIOTCSA 3awmTHas (amMopTM3auMOHHas) — 3alyLa-
OCHOBHbIM MCTOYHMKOM 3HEpPrumM B KIETKE. —— 0T BHYTPEHHME OpraHbl XWMBOTHbLIX OT MOBPEX-
OEeHU npu yaoapax.
CTpyKTypHasgs — BXOOST B COCTaB KIETOYHbIX
MeMOpaH, HepBHbIX KIETOK, SINYHOrO >XEenTka. Tennonsonguua — OTKNAObIBAOTCA B MNOA-
| KOXHOWM KJeTyaTke, YMEHbLUaloT noTtepu Tenna,
a TakkKe pe3epBHbIX 3anacoB BOAbI.
PerynaTtopHas —  peryavpylot  XU3Hepes-
TENbHOCTb OTAENbHBLIX KJIETOK U OpraHM3ma -
(CTepouaiHbIE FOPMOHbLI, XUPOPACTBOPUMbIE BU- YBenuuenue nnasyyectM — pe3ePBHbLIA 3a-




HykneunHoBble Kucnotbl — O6uonornyeckMe noaumepsl (riaBHas
dyHKuMs — obecrneyeHne XpaHeHust U nepefady HacneacTBEeHHOM
nHdopmaumm), MOHOMEPaMU KOTOPbIX SBAAIOTCA HYKIEOTUbI.

Hykneotnp — KOMMAEKC, COCTOSALWMA M3 a30TUCTOr0 OCHOBAHUS,
yrnesoga (neHTo3bl) M octatka $GOCPOPHONA KUCAOTHI.

B 3aBucMMoOCTM OT BuAa NATUYINEPOAHOrO caxapa B COCTABE Hyk-
NeOTUAOB Pas3nuyaloT ABa TUMa HYKIEMHOBLIX KUCNOT: AE30KCUPU-
6oHyknenHoBble (OHK) n pudoHykneuHoBble (PHK).

OByxuenoyeyHaa monekyna HAHK xpaHuT reHetuyeckyio uHdopma-
LUMI0O B KIJIETKE (comepXuTcs B S4pe KNeTku, MaTpukce MUTOXOH[-
pun un nnactui) U OCYLWeCTBNgeT e& nepejady crnegylouemy
NMOKOJIEHNIO.

Ctpoenne OHK ocHoBaHO Ha npaBufiax KOMMJIEMEHTAapPHOCTM W aH-
TMnapanienbHOCTL.
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HO H (') X UwuTosun (L)
Pennukauma JOHK — npouecc cuHTE3a [O04YEPHEN MONEKYbI

OHK wHa wmatpuue poautensckon. Monekyna [AHK paspensietcs
Ha MOHOCNUpanu (paspblB BOOOPOOHLIX CBSA3EN MexOy as0oTUCThI-
MV OCHOBaHWSIMW [OBYX LENen), nocfiie 4ero K KaxaomMy OCHOBa-
HWIO, NOTepsIBLUEMY NApPTHEPA, MNPUCOEOUHSIETCS KOMMJIEMEHTapHOEe
OCHOBaHuve. [lovyepHne MONEKySbl MOAYYaloTCH TOYHBIMU - KOMUSIMU
poautensckoi. [pn STOM ogHa UEMb OCTAETCA OT MaTEPUHCKOMN
OHK, a BTOpas CUHTE3MpPyeTcs 3aHOBO. OTOT npouecc obecneyn-
BaeT TOYHYD nepefavyy reHeTnyeckon uHGOPMaLMM U3 MNOKONEHUS
B MOKOMNEHME.

Pennukaups OHK: Oemxywaaca sgonb uenm OHK PHK-no-
1 — wmatepuHckas monekyna [OHK, nnumMepasa JeicteyeT nofobHO 3acTéxke-
2 — depmeHT xenukasa, 3 — dodep- MOJSTHUW, pacKpbiBasi ABOWHYIO Crnvpanb,
meHT [OHK-nonumepasa, 4 — pouep- KOTOpasi 3amblkaeTcs no3agn depmeHTa
Has monekyna JAHK no Mepe €ero npoaBUXEHUS
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A3OTUCTbIE OCHOBAHUA
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TI/IMI/IH ypau,vm LUnTo3mH

nl/lpI/IMI/I,EI,I/IHOBbIe OCHOBaHuA
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A30TVCTbIE OCHOBaHWA OOHONM Lenu
coeguHeHbl BOAOPOAHbIMN CBA3AMU
C a30TUCTbIMU OCHOBAHUSIMU PYroW
COrnacHoO npasuay KOMMJIEMEH-
TApPHOCTU:. aAEHWH TOJIbKO C TuU-
MWUHOM, F'YaHWH TOMbKO C LLUTO3MHOM.
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\ PEMJIUKALNA AOHK
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TYPHYIO GYHKUMIO, TakkXe yyacTByeT B (popmu-
POBAHUN aKTUBHOIO LEHTpPa pUOOCOMBI.

Pm6osa, B OTAMYME OT [E30KCKU-

pnbo3bl, WMMEET  [OMONHUTENbHYIO
OH-rpynny  (ruapokcunbHyio). 3T0
nossonser PHK nerye BcTynatb
B XUMWYECKME peakumu.

PHK — opgHouenodeyHass Mofiekyna HyYKNEeMHOBOW KWUCNOTbl, KOTO-
) pas cuHTe3mpyetcss Ha Monekyne IOHK u aBnseTtca KOMMNeMeH-
§ TapHOM KonMen y4dactka ogHon u3 uenodvek OHK.
§ Bce Buabl PHK cuHTE3MpyloTCS Ha onpenenéHHblX yd4acTkax OOHOW
J n3 uenen OHK. Takoi CUHTE3 Ha3bIBAETCA MAaTPUYHbIM, MOCKOJIb-
= Ky monekyna OHK — wmatpuua (obpaseu, Mopenb) Ans CUHTE3a
%‘ monekyn PHK. Bce Buabl PHK cuHTesunpyiotcd ¢ nomowpio dep-
% mMeHTa PHK-nonumepasbl. OHa moxeT 6bitb JHK- n PHK-3aBucu-
N MOW, TO €eCTb KaTtanu3umpoBaTb CUHTE3 kak Ha [OHK-, Tak mn Ha
g PHK-matpuue. CuHTE3 OCHOBaH Ha KOMIMJIEMEHTAPHOCTM OCHOBA-
3 HAX 1 aHTUNapannesbHOCTU HarnpaBneHUs YTEHUS T[eHEeTUYEeCKOro
Kona.
3
¥ BUAbl PHK
[59]
Y UudpopmaumonHaa (MPHK) /
~ Crtpoenne PHK
@ O AgmeHun (A) OcyuwiectBnsieT HENnoCPeACTBEHHYIO nepenavy
Il m®» Tyaun (I koma OHK gna cuHtesa 6enkoB, npu 3TOM
© Pu6oza (P) Kaxabli  Oenok Koaumpyetcs  cneumpuyeckoi
3 VYpaumn (Y) nPHK.
X UwurtosuH (L)
O docoar (D)
ﬂ PubocomanbHasa (pPHK) /
( Bxogut B coctaB pubOCOM, BbINOSHAS CTPYK-

TpancnoptHaa (TPHK) /

MpycoeonHAeT U MNepPeHOCUT  ONpPeaenéHHyo
aMUHOKUCNOTY K puBOCOMaM.

\ STAMbI PEANU3ALMU PEANUIALIME HACNELCTBEHHOM
HHDOPMAUMUMU

TpaHCcKpUNuUMa OCYLIECTBNSETCA B SApe U npeacTaBnser Cco-
6ol cnucbiBaHve WHGOpPMaUMM O CTpykType O6enkoBol Moneky-

I | nel ¢ OHK Ha wPHK no npaBuny komnnemeHtapHocTu. (depmeHT
Tparckpunuus PHK-nonnmepasa pacwennsetr ggonHyio uenb OHK w Ha opgHown

R N3 uenen cuHtesmpyet Mmonekyny npo-uPHK. C nomowpio cneum-

MPHK anbHbiX depmeHToB npo-uPHK npeBpallaeTtcs B akTUBHYIO dop-
&&p My WPHK, kotopas u3 sgpa nocTynaer B LMTOMNa3My KIeTKu.
K mnPHK 3pecb npucoeanHsetrca pubocoma. OOHOBPEMEHHO B LM-

7| Tonsasme C nomouwblo depmeHToB akTmeupyetcsas TPHK, Ha Bep-
Tpancnauua HL J lUMHE KOTOPO HaxoguTca TPUMAEeT, COOTBETCTBYIOWMIA NO Koay

onpenenéHHon amMMHOKMCIOTE (aHTMKOAOH), a Ha ocHoBanun TPHK
Kpenutcs gaHHas amuHokucnoTa. K pubocomam  aMMHOKMUCNOTY

v . poctasnsetr TPHK.
TpaHcnaumsa (nepepadya) — npoLecc CuHTe3a Oefnka U3 amu-

HOKMCNOT Ha p|/|60comax. Mo npasuiy KOMMJEMEHTAPHOCTN aH-

Benok




