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Bonpochl :

1. MonekynsipHble acnekTbl OMoNnorn4eckoro
AeNCTBUA NOHU3UPYHOLLUX U3STYYEHUN U
nopaxeHnsa Ha ypoBHe KreToK opraHu3sma

2. PaanouyyBCTBUTENbHOCTb KIETOK,
TKaHeW, opraHoB U OpraHM3MoB

2.1 NoHATHe pagnoO4vYyBCTBUTESIbLHOCTU
(paAnope3nCTeHTHOCTH)

2.2 Paano4ycTtBUTEeNIbHOCTb KIeTOK
2.3 Pagpno4yyBCTBUTESNIbHOCTb TKaHEW

2.4 Pagno4yyBCTBUTENbHOCTb XXMBOTHbIX U
pacTuTesribHbIX OPpraHU3MoB



B pa3ButuMm nopaxeHua nocne
BO34eNCcTBUSA MOHU3UNPYIOLLUX
U3Ny4YeHUN  BblAENAKT  HECKOJbKO
cTaauu:
< d¢usnveckyro,
< PU3NKO-XMMUYECKYHO,
< XUMMYECKYIO,
< OMONornyeckyto.



OCHOBHbIE CTagMn B ENCTBUM NOHNINPYIOLLNX
N3ny4YeHnn Ha Gnonornyeckne CMCTeEMbI

Ctagusa lNMpouecchl [Mpooornmku-
TENbHOCTb
dusnueckas MornoweHne aHeprum nany4veHus; obpasosaxme [107'6-10"° ¢
NOHN3UPOBAHHbLIX N BO30OYXOEHHbIX aTOMOB W
MOJIEKYIT
dusnko- MNepepacnpeneneHve nornoweHHon axeprum|10714-10" ¢
XnmMmnyeckas BHYTPU MOMEKYST U Mexagy Humu, obpasoBaHue
CcBODOOHbLIX paanKanos
Xnmmnyeckas Peakumn mexay csobogHbiMu paguvkanamu un|10°-103c
NHTAKTHbIMU MOJIEKYNamMMu. ObpasoBaHue
LLUMPOKOro CrekTpa Morekysi ¢ M3MeHeHHbIMU
CTPYKTYpamMu 1 oyHKLUNOHabHLIMU CBOMCTBaMM
Buonorunyeckas |[locnegoBatensHoe passutve nopaxeHus Ha|CekyHabl —
BCEX YPOBHSAX BUONOrnyeckon opraHmsauunun: oT |rodbl

CYyOKMEeTOYHOro OO0 OpraHM3MEHHOro; pasBuTue
npoueccoB  OMOMNOrM4YECKOro  ycuneHmss u
penapaumnoHHbIX NPOLIECCOB




1 MonekynsipHble acnekTbl OMoNnorM4eckoro 4eUCTBUA MOHN3UPYOLLNX
U3NTy4YeHUN U NOopPaXXeHUS Ha YPOBHE KIeTKU

Buonornyeckne addeKTbl MOHU3UPYIOLLMX N3MYyYEHUIA HabnogaTCca nocne
MNOrMOWEHNS  UCKITIYUTENBHO Maroro kKonuyectBa aHeprun. ObnyyeHue
netanbHOW AnNsa mnekonutawowmx ao3om ~ 10 I'p 9KBMBANEHTHO MOBBLILLEHNIO NX
Temnepartypbl He Gonee, Yem Ha ~ 0,01 C°. [lna yenoseka Tennosow apdekT
MeHee, 4YeM OT Yawku Tennoro 4asd. Cambll He3HaYUTENbHbIM  OXOr
COnpoBOXAaeTcsa nepegadven 6bonbliero konuyectBa 3Heprum - 4vto H. B.
TumodreeB-PeccoBCKuI HasblBall OCHOBHbLIM pPaaUOOMONOrMYEeCKUM
napapokcoM. OH 3aknw4vaeTrca B HECOOTBETCTBUM MeXOAYy MariocTbio
MNOrMNOLEHHON 3HEeprMm W©n KpamHEW CTErNeHbl BbIPAXXEHHOCTU peakuun
buonormnyeckoro obbekTa BNAoTb 40 NeTansHoro adpdekTa.

Pagno6uonornyeckmii napagaokc




OCHOBHOM CTPYKTYPHOU eAUHNLIEN KaK PaCTUTESIbHbIX, TaK U XKUBOTHbIX
OpraHM3MoB sABnseTcA KneTtka. Knetka aykapMoTuiyeckux opraHu3amMoB UMeeT BO
MHOrom mopdonornyeckme u pyHKUMOHanbHbIe CXOACTBA.

KneTkn nmeroT 4octaTo4yHo CINOXHYHO

KIIETKA " K,"ETOLIHHE OPTAHEﬂﬂbl CTPYKTYpPY, OCHOBHbIMWN KOMIMOHEHTAMN

KOTOpOVI ABJTAKOTCA:

'. )
po— * KrneTovHast MembpaHa, otTaensoLias
M“Kpoglpzfg:::r’ yumoceenema B H yT p M KJ-I eToq Hyl-o Cpeﬂy

Knerounan memGpana

MPARENOOM SOUNCTE QU3 KNOMKY, (L"VITO nﬂ a3My) OT BHeLU Hel\/‘l;
* 90P0, OKPY>XEHHOE aepHOU
MemMmbpaHom;

* MUTOXOHAOPWUN, OTAEJIEHHbIE OT
uMTONasmMebl cneyuanbHON

Inankan JHAONNAIMOTHYECKAR COTh
CUNMed Munudos 1 yenoeodo

MembpaHon;
b i * KOMMNeKc [onbaxu,
S * JIN30COMBbI;
e » Bbonee mMernkne, He orpaHNYeHHbIEe
oot MO foumnor onsge crieymansHon membpaHom

Tpanenopm ealeome

CTPYKTYpPbl (pUOOCOMBI,
MUKPO(UNameHTbl U
MUKPOTPYBOUKHN).

ABTOHOMHbIE CTPYKTYpbI (84pO0,
MUTOXOHAPUMU, pUOOCOMBI)
Ha3bIBalOT OpraHenamu.

IH30coMb!
NOPOGIPUBAHUD BINLOCTS




Cxema CTpoeHMﬂ )KUBOTHOW KNETKM




Cxema CTpoeHus pacTUTENbHON KIEeTKU

FETOMARIMATHICTK AR
ceTs

MEKPOTPYGOUKH

KPAXMAILMOE ICPUOC




Pasnuuua mexay XUBOTHOU U
pacTUTErIbHOU KIeTKON

FMBOTHAS KNETEA




Pasnunuua mexay XMBOTHOU U
pacTUTEeNIbHOU KNeTKOU

PacTuTenbHas KneTka oTnim4aeTca OT XXUBOTHOW KNeTKX cneayoLwmMMm 0CO6eHHOCTAMM
CTPOEHUs:

1) PacturenbHag knetka uMeeT KNeTOYHYIO CTEHKY (060I10YKY).

KneTto4yHas cTeHKa HaxoauTcs 3a npeaenamm nna3marieMmmbl (uMTonnasmMaTu4eckom

MeMOpaHbl) 1 0bpasyeTcs 3a cYeT AeATeNbHOCTM OpraHoMaoB KneTkn. OCHOBY KNETOYHOW
CTEHKM COCTaBNSAET Lenono3a (Kkneryarka).

2) Y pacTteHur B KNneTke MMeTcs ocobble opraHonabl — naacTvabl.
PasnuyatoT Tpu BMaa nnactua;

. Jsietkornnacmsl — 6eCLUBETHbIE NNACTUAbI, B KOTOPbIX N3 MOHOCaxapuaos U
ancaxapuaoB CUHTE3UpPYETCH Kpaxman (eCcTb nerkonnacTbl, 3anacatowme 6enku nnm
XUphbl);

. Xrioporiyiacmal — 3efieHble NNacTuabl, coaepXallune NMrMeHT xnopodounn, rae
OCYLLECTBNAETCA POTOCUHTES;

. Xpomorisiacmael, HakansmBarLme NUrMeHTbl U3 rpynrbl KAPOTUHOUAOB, KOTOpbIE
npuaatoT UM OKPACKY OT KeNTom 40 KPaCHOM.

3) B pactutenbHomn KNneTke MMEKTCS BaKyonn, OrpaHUYEeHHbIE MEMBPAaHON -
ToHoNMnacToM. Y pacTeHun cnabo pasBuTa cuctemMa BblgeneHnst oTOpoCcoB, MO3ITOMY
BELLECTBA, HEHYXXHbIE KITETKE, HaKanmBalTCsa B Bakyosnsix. Kpome Toro, psa
HakanmnnMBaeMbIX BELLIECTB ONpeaensitoT OCMOTUYECKME CBONCTBA KITETKN.

4) B pacTuTenbHON KNeTKe OTCYTCTBYIOT LIEHTPUONW (KNETOYHbIN LUEHTP).




OpraHenns!

HaamornexkynsapHbie
KOMPMJSIEKCHI '
(mon. Bec yactuy
106-10%)

Makpomonexynil
{mon. sec 10°-109%)

CrpouTernbHble Bnoky
(Mon. sec 100-350)

MpomerkyTouHbie
coeaunHeHun
(mon. Bec 50-250)

fipealuecTeeHHKN,
nocrynawouwue n3
cpeabl

(mon. sec 18—44)

oneKynspHas opraHM3auus KIeTKu
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[Tpn obnyvyeHnn dnonornyecknx o0 LEKTOB
50 % nornoLweHHOW SHEPrmn B KNeTke
npmuxogauTcsa Ha BoAay (NpoucxoauTt pagmonus ), a
apyrue 50 % — Ha opraHennbl KNeTKU
PaCTBOPEHHbIE BELLECTBA.

Paduonu3om Ha3bIiBalOT NoOble XMMU4eckme
npeBpaLleHusd, NpoTeKatoLme npu NornoweHmum
BELLLECTBOM SHEPINU NOHU3UPYIOLLIETO U3NYYEHUS.

BeulecTtBa, obpasytoLimecs B pesynesrare
pagmonusa, HasblBaloT rMpodyKkmamu paduosiu3sa.



[1pn B3anmogeunucteun N1 c Bogon nponcxoauT
BblOMBaHME 3MEKTPOHOB U3 MOMEKYI BOAbI C
obpasoBaHMeM MOJSIEKYNAPHbLIX MOHOB:

H,O — H,O" + e’
H,O + e > H,O
Bo3HuKkalowme NoHbl BOAbl, B CBOO o4vepenb,
pacrnagatoTca ¢ obpasoBaHMEM psaaa pagukanos,
KOTOPbIE TaKXe B3aMMOLENCTBYIOT Mexay coboMn:
H,O" — H™ + OH’
H?°0O- —-H*+OH’
H* + OH" — H,O
OH + OH — H,0,
H,0, + OH — H,0 + HO,



OcHoBHON 3 EKT NMy4eBOro BO3AENCTBNS 00yCcnoBneH
TakuMu pagvkanamu: moHbel H,O™ n nepokcug Bogopoaa
H,O,, a Takke cynepokcuaHbI aHWoH-paaunkan O, u
rmgponepokena  HO *, obnagawLme BbICOKOW
OKUCTNTESIbHON CMOCODOHOCTLIO.

[TpoayKTbl pagnonmnaa BOAbl pearnpytoT Kak mexay
COOOU, TaK U C MAaKPOMOJSIEKYJlaMM KINeTKU, NpmBoaA K
pa3pyLweHunto nocregHnx. ITOT MyTb f1y4eBOro
nopaXeHUst X)XM3HEHHO BaXXHbIX CTPYKTYP KITETKU HOCUT B
pagnodbunonormn HassaHMe KOC8eHHO20 MexaHU3Ma
delicmeusi ussiy4eHusi (KOCe8eHHoe, HerpsiMoe
deucmeue UN).

OCHOBHOE noBpexaeHne MakpoMoneKkyrnam KneTku
HaHOCAT €B80O0O0HKIE paduKarsibl — NPOAYKThbI paanosnsa
BOObl, KOTOpPble XapaKkTepusyrTcsa Ype3Bbl4auHO BbICOKOU
peakUuMOHHOMN CrIOCODOHOCTbIO.



Cxema ob6pa3oBaHuA cBOOOAHLIX paauKanos

ConHevyHan
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Ce0600HbIlU padukas — 3MmMo MOJIeKysia unu ee
Yyacmb, UMerouw,asi HecrnapeHHbIU 3J1eKmpoH (ce0600HY 10
eas/IeHMHOCMmb).

MoHun3aumo monekyn («MuLleHen») NPUHATO Ha3bIiBaTb
npsiMmbiM delucmeuem paduayuu.

[psimoe gencremMe MOHUIUPYHOLLUX U3TTYHYEHUM -
8bl0erieHuUe 3Hepauu NOHU3UPYIOLWMNX U3NTYHYEHUN B
KITIOYEBbIX CTPYKTYpPaX KIETKU N MOBPEXAEHNE OpraHNYeCKUX
Mosiekyn, orBeTtcTBeHHo 3a 10 — 20% ny4yeBoro
NopaXxeHus..

KocBeHHOe gencrteue paguaumm npm KOTOPOMm
NopaeHNe KPUTUYECKMUX CTPYKTYP OCYLLECTBISAETCH
npoayKTamMmu pagmonunsa oKpykaroLlen nx sogbl,
oTBeTcTBEHHO 3a 80 - 90 % ny4eBoro nopa)keHus.



BnuaHue U (npsamoe aencrteme) n cBoO6OAHbLIX
paaukanoB (Henpsimoe AeucTBMe) Ha opraHn4YeckKkue
MaKpPOMOJIEeKYIbl.

[TopakatoLlee OeUCTBUE NOHU3NPYHOLLMX N3INYyHEHNN
CBSA3aHO C NoBpeXaeHUeM DNONMOrMYeCKN BaXKHbIX
MaKpPOMOJSIEKYIT KITETKMU:

e pe3okcupuboHyknenHoBas (OHK),

e puboHykneunHoBas (PHK),

* JIMHEeMHbIe NOoJSIMMepbl, COCTOSALLUE U3 HYKNEeoTUaAOoB,
copgepxawmx ageHuH (AT, AP, AMD),

ryaHmH, UMTO3UH, TUMUH U ypauun,

e MORNEeKyrbl 6enkoB, NIMNMAOOB, YrNeBOAOB.



TPpOEeHne " onorsiorn4eckKas posb n

MonumepHble PopMbl HYKNEUHOBLIX KUCIIOT Ha3bIiBaloT
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dopraq
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UD710D ). 1 IUURUIJIDRANY D RyRNICUIVIAQAQA LYLLUCOULUIDYyGOI1 1TUJIDRU 4Dbd

TMNa reTepPoLUMKITMYECKNX MOSEKYI, pnbo3a u
ae3okcupubosa, To U UMEETCH NULLIb ABa BUAA HYKNENHOBbIX
KNCIOT — Ae30KCupuboHyknenHosagllenovku n3a
HYKNEeOTNOOB COeaMHAIOTCA Yepe3 ocTaToKk oCcdopHOU
Kncnotbl (pocoamnadpmpHas cBsi3b). [1OCKOMbKY B
HYKNeoTuaax CyLeCTBYET TOMNbLKO ABa Tuna
reTepoLUKIMYECKNX Morekyn, pubdbosa n gesokcupndosa, 1o u
MMEETCH NULLb Ba BUAa HYKNENHOBbLIX KUCIOT —
nesokcnpumnbonyknenHoBas (AHK) n pubonyknenHosas (PHK).

CoctaB [1HK :. caxap — ge3okcmpunbosa ae3okcnpundosa,
a30TUCTbIE OCHOBAHUA: MYPUHOBLIE — ryYaHWH ryaHuH (G),
ageHuH ryaHuH (G), ageHuH (A), nupumMnanHoBble — TUMKH
TAMUH (T) n unto3suH (C).

CoctaB PHK — caxap — pubo3a, a3oTUcTble OCHOBaHUS:
nypuHoBble — ryaHuH ryaHuH (G), ageHuH ryaHuH (G),
ageHuH (A), npuMmuauHoBsble ypauusn ryaHuH (G), ageHuH




Cxema cTtpoeHuss AT® nu Al® MoHOMepHbIe HOPMbI HYKNEOTUAOB
TakXKe BCTPeYaloTCs B KNeTkax u urparT
Ba)XHYIO pPOrib B npoueccax nepegaym
CUrHasroB Unun 3anacaHnun 3Hepruu.
Haunbonee nssectHbin MoHoMep PHK —
AT®D, aneHo3nHTpudocdopHas KMcnora,
Ba)KHEWLLINN aKKYMYIATOP 3HEPIUN B KIETKE.

Obwas annHa Bcex monekyn AHK B
KIETKE YernoBeKka COCTaBSIIET OKOS10 2 M.
NHK pacnpeneneHa no 46 xpomocomam.
OcHoown monekynel [HK asnswoTca ase
HUTWK (TakKe HasblBaeMble LeNsMu, Unm
Lerno4vykamm), NOCTPOEHHbLIE U3
NOBTOPAIOLLINXCS Y4aCTKOB (HYKNeoTnaoB),
obpasyeMbix ge3oKkcnpmndoson (caxap),
doccopHON Kncnorom (CoeanHEHLI MeXyY
cobon acbnpHbIMN CBA3SIMU) N a30TUCTLIMU
(nypuHOBbIE U MTUPUMNANHOBLIE)
coeAVHEHUsMMU.
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MypuHOBbLIE U NTMPUMNANHOBLIE a30TUCTbIe OCHOBAHUA




!xema O!pa3OBaHMﬂ !parmeHTa

makpomonekynbl HK

NH, PpaeMenn Monekyna [OHK coctout 13
N
L </ Sy MaKpOMOeKyAbi OBYX MNOSIMHYKIEOTUOHbIX,
2 NN 1 HK CrmpansbHo 3aKpyYeHHbIX
AQEHUH OTHOCUTESBHO Apyr Apyra
2-Re30KCH- ()
pihioza hUeriovek.
! 0 B MNOSINHYKITEOTUOHOWN
C
: | Nl N Lernoyke CoceaHue HyKneoTuabl
v HO—P—0—CH, A y
a [ N""“NH3 CBSA3aHbl Mexay cobon
P 0 2Y3HUH KOBaneHTHbIMU CBSA3SIMU, KOTOpble
0 ~
g  HHMOTH: ) obpasytotcsa mexay docdaTtHoum
% G NH rpynnon odHOro Hykneotuaa un 3'-
c \ 2
% N MMOPOKCUNBbHOW FPYMMNon NEeHTOo3bl
r R ﬁ—u—c"a S0 apyroro. Takue CBSI3N HasblBalOTCS

A WUMOZUH docdhoanadurpHbiMn. docdaTtHasd
2-uezgm- ()
pifiozs




pesyribrate Yy BCAKOro opraHmama 4mcino aaeHwurioBbiX HYKNEOTWUOOB
paBHO 4ucny TUMMNOUIOBbBIX, a 4YUCJI0 TYyaHWIOBbIX — 4YUCIlY
UMTNONNOBLIX. JTa 3dKOHOMEPHOCTb MOJ1y4nJsia Ha3BaHUE «MNpaBUI1o

Hapradpda».

Mapa ocHopanmia

CaxapodocdharHnii
ocToB

-

.\:—/4'.’-6 -"\--
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NN L L il . §



Cxema obpa3oBaHua pparmeHTa
MmakpomorneKkynbl O HK

Xota B coctaB [OHK Bxoaut
yeTblpe  TUMa  HYKNeoTUAoB,
bnarogaps pPasnMYHOn
nocnegoBaTesibHOCTU NX
PACMOSI0XKEeHUS B ONMVHHOWN
Lenoyke [OOCTUraeTca OrpomMHoe
pas3Hoobpasune aTMX MomneKysl.

[MonuHykneotnaHaga uens JHK
3aKpydyeHa B Buae cnupanu
Hanogobue BUHTOBOW NECTHULLbI U
coeunHeHa C apyrom,
KOMMJSIEMEHTAPHOU €W UEeNbl C
NOMOLLLIO BOOOPOOHbLIX CBSA3EWN,
obpasyowmxcs mexay ageHMHOM
N TUMUHOM (OBe CBSA3U), a TakKxke
[YAHMHOM U LUUTO3MHOM (TpWU
CBA3N).




dyHkyueu [JHK asnsetcsa xpaHeHWe, nepenadya n BOCNpou3BeaeHNE B
pagy NnokoneHnn reHetndeckon nHdpopmauum. B AAHK nobon knetkm
3akogupoBaHa nHdopmauus 060 Bcex bernkax JaHHOro opraHMama, O TOM,
Kakue 6erku, B Kakon nocrieqoBaTenibHOCTU U B KAKOM KonunyecTtse OyayT
CUHTEe3npoBaTbCs. [locnegoBaTenlbHOCTb aMUHOKMCIOT B Benkax 3anncaHa B
OHK Tak HasbiBaeMbIM reHETUYECKUM (TPUNNETHLIM) KOAOM.
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Cxema pennukauumv AHK

1

Craps  Crages
Lenk uens
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OcHoBHOe cBouvicteo MAHK -
CrMocobHOCTb K pensinkayumn.
Penninkauns — >5T0 npouecc

camoyaBoeHuna monekyn AOHK. Kaxaas
NOIMHYK/IEOTUAHAA Uenb BbIMNOJIHAET
pOJib maTpuLbl Ans HOBOM
KOMMNJIEMEHTApPHON uenu (MarpuyHoOro
CUHTE3a).

B pe3ynbTate nosy4dyaeTtca ABe
monekynbl AHK, y Kaxaon n3 KoTopbIX
Of4Ha Lernb OCTaeTca OT pOoAUTESIbCKOW
Monekynbl (NONOBMHA), a Apyras —

BHOBb CUHTE3MpoOBaHHas, T.e [ABe
HoBble Monekynbl AHK npeactaBndior
cobor  TOYHYKHO  KOMUIKO  UCXOAHOM
MOJ1eKY/bl.

Buonormnyeckuni CMbIC/



CtpoeHune monekyn PHK

PUBO3A
c o~ AnenuH (A) Ho-ci:H; o_ ol
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werOsy Uuroams (L)
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LNEPLN HC\N N
H © H
Tumun (T)  Ypaumn (Y)

CtpoeHne wmonekyn PHK Bo
MHOIOM  CXOOHO CO  CTPOEHMEM
monekyn JHK.

OTnnuus:

° B Monekyne PHK  BmecTO
0e3oKkcmpmnbossbl B COCTaB
HyKneoTnagos  BXoauT  pubo3a,
BMECTO TUMNONOBOIO
Hykneotnga (T) — ypuannoBsbii
(Y).

« wMonekyna PHK npegcraenser
cobon ogHy uenb. OpgHako ee
HyKNneoTuabl CMOCOOHbI

obOpa30BbIBaTb BOOOPOAHbIE CBSA3N

Mexay cobon (BHyTpuuUernovyeyHoe

COedNHEHNE  KOMMNIeMeHTapHbIX

HYKNeoTUaoB).

uenoykn PHK 3HaunTtenbHO kKopoye
OHK



B knemke cyuwiecmeyem Heckosibko eudoe PHK:

uHpopmayuoHHasi (mampu4Hasi) PHK (uPHK 3—5% PHK
KIeTKN) - CUHTE3NpPYETCA B aape KomnriemeHTapHa ydacTtky JHK,
Ha KOTOPOM NMPOUCXOAUT €€ CUHTE3, CNYXXWUT B Ka4eCcTBe MaTpuLbl
O cnHTe3a benkos, Nnepegasad MHpopmaumio 06 UX CTPYKTYpeE C
monekyn OHK. Kaxabin 6enok KrneTkn kogupyetca cneumndmnyeckon
MPHK, noaTomMy 4ncno nx TMnoB B KINETKE COOTBETCTBYET YMUCITY
BMOOB OEnKoB.

pubocomHasi PHK (pPHK - 80% Bceun PHK kneTtkun) -
OLHOLIENOYEYHbIE HYKITEMHOBbIE KACMNOThI, 0OpasyloLune B
KomMmnriekce ¢ 6enkamm pubocomMmbl — opraHensbl, Ha KOTOPbIX
npoucxoanT cuHtes benka. PnbocomHble PHK cnHTesnpytoTcs B

agpe.

mpaHcnopmHasi (mpaHcgpepHasi) PHK(mPHK). Monekyna TPHK
coctouT B cpeagHem n3 80 Hykneotugos. CoaoepxaHne TPHK B
krnetke — okosio 15% Bcen PHK. ®yHkumna TPHK — nepeHoc
aMUHOKMCNOT K MECTYy CMHTe3a benka. Yucno pasnuyHbiX TUMNOB
TPHK B knetke Hesenuko (20—60).



Bozgeucrteue U Ha monekynbl OHK

OCHOBHOW MULLIEHBIO PaANaLIMOHHOIO MOPAXXEHUS KIETKM

Monekyna B
YacTuua

< Csoﬁop,ubm pagukan

20 aurcrpem

ApAKEeHHanA
YacTvua

Hapywerus QHK




Mpwu gose ~ 2 I'p B KNeTke NPOUCXOAUT OKONO NOMYMUITNIMOHA aKTOB UOHU3ALUK, 4YTO
BMeCTe C nocrneacTBUAMU paguonmsa npuBoauT K rubenm ot 10 Ao 90 % KneTok
pa3HbIX TKaHen YenoBeka. B [IHK ogHomn kneTkn obpa3syeTcsa npu 3TOM OKono 2000
OAHOHUTEBbLIX U 80 ABYHUTEBbLIX pa3pbiBOB, noBpexaaetrcss 1 000 OCHOBaAHUN W
dopmupyetcs 300 CLUMBOK c 6enkom.

[Mpn Bo3genctBun NI BO3MOXKHbI
pa3pbiBbl HUTEN OHK:

e OfOHOHWUTEBbIE  (OOWMHOYHbIE) -
pa3spbiB O4HOWN U3 HUTEN;

 [BOWHblE (OBYHMUTEBbIE) - B
ckenete OHK psoom Haxooutcs
Cpa3y HECKOSIbKO pa3opBaHHbIX
CBA3el, coBnagawwmx B OAOHOWU
TOYKE MNPOTMBOMOMOXHbBIX HUTEW

AHK;
* BbICBODOXAOEHME HYKITEMHOBOW
KUCNOTbI n3 OHT
(Oe3oKcuHykneonpoTtenaa) n
\ O4HOBpPEMEHHOE HaKonmneHne
\ Herpammno HYKINEeNHOBbIX KUcnoT B

NCPpCropoOiKa

LuuTonnasme obrny4YeHHbIX KIETOK C
nopaxeHnem cBs3n 6es1ok—bersiok,
6enok-[JHK.



HeoTpenapmpoBaHHble Nnu
OLLNBOYHO penapupoBaHHbIe
NOBPEXOEHUA NPUBOAAT K CHUXKEHUIO
KITOHOFEHHOW  aKTMBHOCTU  KIETKU
(cnocoBbHoCTU KNeTKn K
HEOrPaHWYEHHOMY  [OENIEHU0  C
obpasoBaHMneMm XKM3HECNOCOOHbIX
NOTOMKOB), abeppaunsmMm XpOMOCOM U
Pa3NMYHOro poaa MyTaLunsMm.
[MlopaxeHne [HK comatnyeckmnx
KIETOK nexuT B OCHOBE
pagnaLnoHHOM rmoenu camMmoW
oOny4YeHHOM  KNeTku, a Takxe
ONNTENBHOIO HapyweHust OeneHus
ee NOTOMKOB M UX 3110Ka4€CTBEHHOIO
nepepoXxaeHns, a npu nopakKeHUn
OHK 3apogbilleBblX KNeTok — U
rEHETNYECKUX nocnencTenn B
NOTOMCTBE.



