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Coaepxanue

1. Xumuueckuu cocmas Kiemku:

Heoprannyeckue coequHEHUSA
(BOIA 1 MUHEPAIBHBIE COJIN)

YI1€eBOIbI

JIumuabl (KAPHI)

benku

HyxnennoBeie kuciorsl: JIHK u
PHK

AT® u gpyrue opraHu4eCcKue
COeIUHEHUs (TOPMOHBI U
BUTAMUHBI)

. Cmpykmypa u (hynkyuu Kiemxu.
*  Kiterounas Teopus

[Mutorutazma n buosornueckas
MeMOpaHa

aHé{OHJIaBMaTI/I‘ICCKaH CETh U
PubocomMmbl

Kommizexe [onpmxn 1 JIn3ocoMel

Mutoxonaprn, OpraHonuabI
JIBMYKECHUS 1 BKITIOUCHUS

ITnacTuael
Anpo. IIpokapruoThl U 3YKAPUOTHI

PasnuuHbie (DOpMbl KNETOK B CBA3M C BLINONHAEMbIMM PyHKUMAIMHU
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OO011e CBeIeHus

XYVMHUYECKUH COCTAB KJIETOK PACTEHUM U )KUBOTHBIX BECHhMA
CXOJIEH, YTO TOBOPUT O €AUHCTBE UX MPOUCXOKICHUS.

B kiieTkax oOHapyxeHo Oojiee 80 XUMHUYECKHUX DJIEMEHTOB,
OJIHAKO TOJIBKO B OTHOIICHUM 27 W3 HUX W3BECTHA
(u3noornyecKas polb.

Maxkposaementsi: O, C, N, H. 98%
Muxposaementbl: K, P, S, Ca, Mg, Cl, Na. 1,9%
YasrpamukpodiemenTol: Cu, I, Zn, Co, Br. 0,01% .
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HeoprannyecKnue COCIMHEHUS

CaMoe pacnpoCTpaHEHHOE HEOPraHMYECKOE COCAMHEHUE B KIIETKaX
KUBBIX OPraHU3MOB — BO/IA.

OHa moCTyIaeT B OpraHU3M M3 BHEIIHEN CPEJIbl; Y )KMBOTHBIX, KPOME
TOTO, MOYKET 00Pa30BbIBATHCS MPHU PACILICIIICHUM KUPOB, OCJIKOB,
yI7eBoJI0B. Boja HaxoauTcs B IUTOIIa3MeE U €€ opraHeiiax, BaKyossX,
SAIpE, MEKKJIETHUKAX.

DyHKIUU:
1. PacTtBOpuTenb
2. TpancnopT BelIECTB

3. Co3nanue cpelbl 19 XUMAYECKUX
1 1005071
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HeoprannyecKnue COCIMHEHUS

MuHepaJjbHBIE COJIM B ONPEACIICHHBIX KOHIIEHTPALUAX
HEOOXOAUMBI JJIS HOpMAJIbHOM KM3HEICATEIbHOCTH KIICTOK.

Hampumep, HepacTBOpUMBIE COIX KaJIbLKA U hochopa
00€CIeUnBaIOT IIPOYHOCTh KOCTHOM TKaHM.

ConepxaHue KAaTHOHOB M aHUOHOB B KJIETKE U OKPY KAIOIIEH

e€ cpee (m1a3Me KpoBHU, MEKKICTOYHOM BEIIECTBE)
pa3In4HO Onarogaps

MOJIYIIPOHUIIAEMOCTH MEMOPAaHHI.
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Y1iieBOObI

_a» OTO OPraHMYECKHUE COCTMHEHUS, B COCTaB KOTOPBIX BXoAAT Bogopos (H),
~® yrnepon (C) u kucnopon (O).

-

= YIVIEBOJIBI 0OpasyroTest u3 Boas! (H,O) u yrinekucioro rasa

= (CO,) B mporecce HOTOCHHTE3A.

OpyKTO3a 1 MIIOKO3a MOCTOSHHO MPUCYTCTBYIOT B KJIETKAX
IUJIOJIOB PACTEHUH, IPUAABAsI UM CJIAJIKUI BKYC.

DYyHKIUU:
1. DHeprerudeckas (mpu pacmazae 1 T nroko3bl ocBodoxkaaeTes 17,6 kJx
SHEPIUN)
2. CtpykTypHasi (XUTHH B CKEJIETE HACEKOMBIX U
B CTEHKE KJIETOK I'pHOOB)
3. 3anacaromias (Kpaxmal B paCTUTEIbHBIX

KIICTKAX, I'NTMKOI'CH — B )KPIBOTHBIX)
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JInmmm el

['pynna sKuponoio0HbIX OPraHMYECKUX COESAUHEHUHN, HEPACTBOPUMBIX
B BOJIE, HO XOPOIIIO PAaCTBOPUMBIX B HEMOJSAPHBIX OPTaHUYECKUX
pactBopuresx (0eH3one, OCH3UHE U T.1.).

JIunonpoTenapl, TITUKOTUITUABL, POCHOTUITHIBI.

7Kupbl — 0JIMH U3 KJIACCOB JIMIUIO0B, CIOKHBIC Y(PHPHI INIMIIEpUHA U
JKUPHBIX KACIOT. B kinetkax cogepkutcs ot 1 10 5% Xupos.

DYyHKIUU:
1. DHepreTnueckas (mpu okuciieHuu 1 T xupa Beiaensercs 38,9 kJx
SHEPTHUH)
2. CrpykrypHas ((pochoaunuabl — OCHOBHBIN
3JIEMEHTBI MEMOpPaH KJIETKHU )
3. 3amuTHas (TEpMOU3OIIAIINS)
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benku

D10 OMONOJIUMEPHI, MOHOMEPAMH KOTOPBIX SBJISIOTCS aMUHOKHUCIIOTHI.

B cTpoeHun MOJIEKYJIbl O€IKa pa3indaroT IEPBUYHYIO CTPYKTYPY —
MOCJIEI0BATEILHOCTh AMUHOKHCIIOTHBIX OCTAaTKOB;_BTOPUYHYIO — 3TO
CIIUpaJIbHAsI CTPYKTYpa, KOTOpas yACP>KUBACTCSI MHOYKECTBOM
BOJIOPOJIHBIX CBs3€H. TpeThyHas CTPYKTYpa OEIKOBOM MOJIEKYIBI — 3TO
MPOCTPAHCTBEHHAsI KOH(PUTYypaLMsl, HAMOMHUHAIOIIAS KOMITAKTHYO
r100yimy. OHa NOAAEPKUBACTCS HOHHBIMU, BOJIOPOAHBIMHU U
TUCYIb(MUIHBIMU CBI3SIMH, a TaK)KE THAPOPOOHBIM B3aUMOACHCTBUEM.
YeTBepTrUyHAas CTPYKTYypa 00pa3yeTcs npu

B3aUMOJICMICTBUU HECKOJIBKUX IIO0YJ (Harmpumep,

CyObEeIUHMUIL).
YTpara 0e1K0BOM MOJIEKYJIOW CBOEU IPUPOAHOM

CTPYKTYpPbI Ha3bIBACTCA JIeHATYPALIUE.




HyKIeMHOBBIE KUCIIOTHI

HykjieMHOBBIE KUCTOTHI 00ECTICUMBAIOT XPAHEHUE U TIEpEAady

HACJIEJICTBEHHOM (T€HETUYECKOM) HH(POpMAIUHY B )KUBBIX OpraHU3Max.
JHK (11e30kcuprOOHYKIEMHOBAsT KUCJI0Ta) — 3TO MOJIEKYJIA, COCTOSIIAst
U3 JIBYX CIIUPATBHO 3aKPYUYEHHBIX MOJUHYKICOTHTHBIX uenen
Monomepom JIHK sBisieTcs 1e30KCUpHOOHYKIICOTHN, | =

COCTOSIIHUM U3 a30TUCTOTO OCHOBaHMS (ajieHuHa (A),

nuro3uHa (L), Tumuna (T) nnu ryanuna (I0)),

MEeHTO3bI (Ae30KCupr003bl) U Pocdara.

PHK (puboHyKJIeMHOBAsI KMUCIOTAa) — 3TO MOJIEKYJA, COCTOSAIIAS U3
OJIHOM 1I€eNH HYKJICOTUI0B. PUOOHYKIICOTHT COCTOUT U3 OJTHOTO U3
YEThIpEX a30TUCTHIX 0CHOBaHUM, HO BMecTo TuMuHa (T) B PHK ypanun
(Y), a BMecTo Ae30KCupHO03bl — prdo3a.
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ATOD

AT® (apeno3unTpudOChHOpHAS KUCIOTA) — 3TO HYKIJICOTHU/I,
OTHOCSIIIIUMCS K TPYIIIEe HYKJIECUHOBBIX KUCIIOT.

Mousekynma AT® coCTOUT M3 a30TUCTOTO OCHOBAHUSA aJICHUHA,
NATUYTIEPOAHOTO MOHOCAaXapuaa puo03bl U TPEX OCTATKOB (hOCHOPHOI

KHUCJIOTBI, KOTOPbBIC COCANHCHBI APYI C APYTI'OM BBICOKOOHCPICTHYICCKHUMHA
CBA3siMU.

OTIienieHue OJHON MOJIEKYIbI (POCHOPHON KUCIOTHI MPOUCXOAUT C
IIOMOIIBIO (DEPMEHTOB M CONPOBOXKAAETCS BhiAeaeHueM 40 kJIx
SHEPTHUH.

Onepruto AT® kneTka uchoJib3yeT B Ipolieccax OMOCUHTE3a, TPU
JIBUKEHUM, TIPU MIPOU3BOJICTBE TEIIa, TPU MPOBEACHUN HEPBHBIX
UMITYJIbCOB, B MpoIecce (POTOCUHTE3A U T.1T .

AT® siBnsieTcs YHUBEPCAIBHBIM aKKYMYJISITOPOM SHEPTUU B KUBBIX
OpraHu3Max
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KierouyHasa Teopus

B 1665 roay anruiickuii ecrectBoucibiTareab Podept I'yk, HaOmogas

M0/ MUKPOCKOTIOM Cp€3 MPOOKH JAEpeBa, 0OHAPY KU MMYCThIC STYCHKH,
KOTOPBIE OH Ha3BaJl «KJICTKAMM.

CoBpeMeHHAas1 KJIETOYHAS TEOPHUS BKJIKYAET CJAeAYIONIHe
MOJIOKEH U
*BCe )KUBBIC OPraHU3MBbI COCTOSIT U3 KJIETOK; KJIETKa -
CAUHMIIA )KHUBOTO;
* KJIETKH BCEX OJIHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX
OpraHrW3MOB CXOJIHBI II0 CBOEMY CTPOCHHUIO,
XUMHUYECKOMY COCTaBY, OCHOBHBIM ITPOSIBIICHUSIM
KU3HEACATCILHOCTH U OOMEHY BEIIECTB;
* pa3MHOXXEHHE KJICTOK IIPOMCXOAUT IMMyTEM MX ACICHHUS, M KaKias HOBas
KJIETKa 00pa3yeTcs B pe3ysibTaTe JICJICHUS NCXOAHOM (MaTepUHCKOM )
KJICTKH;BCE MHOTOKJICTOYHBIC OpraHMU3Mbl Pa3BUBAIOTCS U3 OJIHOM KJICTKHU
* B CJI0’KHBIX MHOTOKJIETOYHBIX OpraHM3MaxX KJIETKH CIIeIaTU3UPOBaHbI
10 BBIMIOIHIEMON UMHU (DYHKITUHU U 00pa3yroT TKaHU; U3 TKAaHEW COCTOSIT

Ooprabbl, KOTOPbBIC TCCHO B3aMMOCBA3AHbI U ITOAYMHCHBI HCPBHBIM U
Ir'yMmopaJiIbHbIM CUCTCMaM PCTyJIALINN.



[{utormnazma buogornyeckas MeMOpaHa

[Tomyxunakas cpena, B KOTOPOU HAXOIATCS PO KIETKHA U BCE
OpPTraHOW/IBI.

Iutonna3ma Ha 85% cocrout n3 Boasl 1 Ha 10% - n3 OCIKOB.

buonorndeckas MmeMOpaHa OTTPAHUYUBAET COJACPKUMOE KIETKU OT
BHEIIHEW Cpefbl, 00pa3yeT CTEHKU OOJIBIITMHCTBA OPraHOUIO0B U 000JI0UKY
A71pa, pa3aesieT COAEPKUMOE IUTOILIA3Mbl HA OTACIBHBIE OTCEKHU.

Hapy>xHbIil 1 BHYTpEHHUI cJion MeMOpaHbl (TEMHBIE) 00pa30BaHbI
MOJIEKYJIaMH OEJIKOB, & CPEIHUM (CBETIIBIN) — ABYMS CIIOSIMHU MOJICKYJI
JUNUI0B. JIMIMIHBIC MOJIEKYJIBI PACTIONIOKEHBI CTPOTO ynop;moquHo
BOJIOPACTBOPUMBIE (TUAPOPUIIbHBIC) KOHIIBI :

MOJIEKYJI 0OpaIlieHbl K OSJIKOBBIM CJIOSIM, a

BOJOHEPACTBOPUMBIE (THAPOPOOHBIE) — APYT K

APYTY.

bronornyeckas memOpana obnagaer l.ll .ll
M30MpaTeIbHON TPOHUIIAEMOCTEIO. &
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Dunomaazmarnueckas cethb (DI1C)

ITO CeTh KaHAJIOB, TPYOOUEK, MYy3bIPHKOB,

IIUCTEPH, PACTIOIOKEHHBIX BHYTPU

IIUTOIJIA3MBI.

OIIC npencrasisier cOO0M CUCTEMY

MeMOpaH, IMEIOITUX YIABTPAMHUKPO-

CKOIMYECKOE CTPOCHUE. :

Paznuuaror SIIC miaakyro (arpanysisipHyto) 2’

U IIEPOXOBaTy10 (TPpaHyISPHYIO), HECYIIYIO Ha

cebe pubocombl. Ha MmemOpanax rmaakon II1C HaxoasTcs GepMEHTHBIE
CHUCTEMBbI, YYACTBYIOIIME B )KUPOBOM H YIJTIEBOJHOM OOMEHE.

Pubocombl npukpermistoTes kK Memopane rpanyisiproit I1IC, u Bo
BpeMsi CHHTE3a O0EJIKOBOM MOJICKYJIbI TIOJIMIENITUIHAS 1IETI0YKa C
pubocoMbl orpyxaercst B kanai II1C
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PuOocoMBl

Menkue chepudeckrue opraHouabl pazMepom oT 15 110 35 HwM,

COCTOSIIIIME U3 ABYX HEPABHBIX CYOBEIUHUIL U COACPKAIIUE TPUMEPHO
paBHO€e KosnuecTBO Oenka u PHK.

Bomnpmmas yacTs CyObeAMHUL pHOOCOM CHHTE3UPYIOTCS B SAPHIIIKAX U
gepe3 MOPHI SAASPHOM MeMOpaHbI TOCTYAIOT B IIUTOILIA3MY, TIC
pacnonararTcs 1100 Ha MeMOpaHax dHJIOIIa3MaTUYECKOM CceTH, I100
CBOOOIHO.

IIpu cuHTE3€ OCIKOB OHU MOTYT OOBEIUHATHCS Ha MH(POPMAIIMOHHON

"
&

N

pHBSEOME PHOOCOME

pynIibl (ITOJIUCOMBI)
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Kommiaeke | oabmkn

Kommnekce ['onpxu npeacrasisier codoi cronky u3 5-10 miockux

IIUCTEPH, MO KPasiM KOTOPBIX OTXOJSAT BETBAIIUECS TPYOOUKH U MEJIKUE
my3bIpbkd. OH BXOJAUT B COCTaB CUCTEMbI MEMOpaH: HapyKHasl
MeMOpaHa siIepHOM 000JIOUKH — SHJIOTIIa3MaTUUYECKast CETh — KOMILJIEKC
['onb/Ku — Hapy>XHas KJIeTouHas MeMOpaHa. B aToli cucteme
MPOUCXOJIUT CUHTE3 U MEPEHOC PA3IIMYHBIX COCIUHEHUM, & TAKKE
BELIECTB, BBIACIIEMBIX KIIETKOU B BUE

cekpeTa win otopocoB. Komruieke
['onb/KU MPUHUMAET Yy4acTHUE B
00pa30BaHUHU JIM30COM, BaKyoOJIeH, B

JTH30COMBI
HAKOIIJICHUH YTJIEBOJIOB, B IOCTPOCHUH
KJIETOYHOU CTEHKH (y pacCTCHUN).



JIN30COMBI

[ITapoBugHBIE TEbIIA, TOKPHITHIE JIEMEHTAPHOY @__--"' TTH30COMBI

MeMOpaHoii U coneprkaiiue okono 30

TUIPOJIMTHYECKUX (DEPMEHTOB, CIIOCOOHBIX

pacUICIUIATh OCIKU, HYKJIEUHOBBIE KUCIIOTHI,

KUPBI U yrieBoabl. OOpa3oBaHKE JIN30COM k

MPOUCXOJUT B KOMILIEKCE | OJIbIKH.

[Ipu nmoBpexaeHNU MEMOpPaAH JIM30COM , COJIEPKAIIIUECS

B HUX (D€pMEHTHI, MOTYT pa3pyliarh CTPYKTYPbl CaMOM KJIETKHU U
BPEMEHHbBIC OpraHbl SMOPHOHOB U JTUYHWHOK, HAPUMEP XBOCT U KaOpbI

B IPOLIECCE PA3BUTUS FOJIOBACTUKOB
JIATYIIEK.
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IlmacTunel

Cozmeprkarcs TOIBKO B PACTUTEIIBHBIX KJIETKAX.

XJiopomiacTtsl 1o (hOpMe HATOMUHAIOT ABOSKOBBIMYKIIYIO JJUH3Y U COZIEpIKaT
3€JICHBI MUTMEHT XJIOPODHUILI.

XJI0poIIacThl 00J1aal0T CIIOCOOHOCTHIO YIaBIUBATh COTHEYHBIN CBET U
CUHTE3UPOBATh C €r0 MOMOIIBIO OpraHNYECKre BenlecTBa npu yyactuu ATO.

XpoMoIJIacThI — MJIACTUIBI, COIEPHKAIIINE
pacTUTENIbHBIE MUTMEHTHI (KPOME 3€JIEHOT0),
NpUAAIOIINE OKPACKy LIBETKaM, IJIOAaM, CTEOJISIM 1
IPYTUM YacTsM PACTCHUHU.

JleHKoMmJIacThl — OCCIIBETHBIC MIaCTUIBI,
COZIeprKallMecs Yaule BCEro B HEOKPALIEHHBIX YacTsAX
pPacTEHNM — KOPHSAX, JIYKOBUIIAX U T.II. B HUX MOryT
CUHTE3UPOBATHCS U HAKAIUIUBATHCS OCIKH, )KUPHI U
noyiMcaxapu/bl (Kpaxman).
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MUTOXOHAPUU

BuiHBI B CBETOBOM MUKPOCKOII B BUJIE TPaHYJl, [MaI04EK, HUTEH
BeJnuyuHOM oT 0,5 1o 7 MKM.

CTeHKa MUTOXOHAPUI COCTOUT U3 ABYX MEMOpaH — HapyKHOM,
IJ1aJIKOM U BHYTPEHHEM, 00pa3yromiell BEIPOCTHI — KPUCTHI, KOTOPHIE
BJIAFOTCSI BO BHYTPEHHEE COACPKUMOE MUTOXOHAPHUI (MaTpukc). B
MaTPUKCE UMEETCS aBTOHOMHAsI CUCTEMa OMOCUHTE3a OEJIKOB:
mutoxoHapuanbHas PHK, JIHK u pubocomsl.

OcHOBHBIMU (DYHKIMSMHU MUTOXOHIAPHUH SIBJISIOTCS OKUCIICHHE

OPraHUYECKUX COCIMHEHUM 10 TUOKCHUIA

BuewHAa membpaHa

YITIEPOJA U BOIBI M HAKOIIIIEHHE P
XMMUAYECKON DHEPTUU B
MaKpPOIPTrUYECKUX CB3IX ATO.



O[!FaHOI/IgBI IBUKCHUA BxiroyeHus

K kj1eTouHbIM OpranouaaM ABHKEHHUS] OTHOCST
PECHUYKH U KTYTHUKU — 3TO BBIPOCTHI MEMOPAHbI
AUAMETPOM, COZIEpKAIIINE B CEpeIUHE
MUKPOTPYOOUKH.

CDYHKQI/IH 9TUX OPraHONAO0B 3aKIHOYACTCA UJIN B

o0ecrieueHuu JBMKEHUS (HApUMeEp, Y TPOCTEUIINX) Uiln ayin Lipuasnmcnmn
KHUJKOCTHU BJIOJIb TOBEPXHOCTHU KJIETOK (HAIIpUMeEp, B JIbIXaTCIbHOM SIUTEIINU
JUTSL TPOJIBVXKEHUS CITU3H)

BrJi1roueHHs1 — 5TO HENOCTOSIHHBIE KOMIIOHEHTHI

MUTOILIAa3MbI, COACPKAHUC KOTOPBIX MCHSICTCS B

3aBUCHUMOCTH OT (I)YHKHI/IOHEUH)HOI"O COCTOAHMUA KICTKH. / 3 "
//
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Anpo

®opma 1 pa3Mepsbl Aipa 3aBUCAT OT (GOPMBI U BEIMUMHBI KJIETKU U
BBITIOTHAEMOM €10 QyHKIMU. [10 XUMHUYECKOMY COCTaBY SIAPO
OTJIMYAETCS OT OCTAIBHBIX KOMIIOHEHTOB KJIETKH BHICOKHM
conepxkanuem JIHK (15-30 %) u PHK (12 %). 99 % JAHK knetku
COCPEIOTOYEHO B SJIpE, I7I€ OHA BMECTE C OeIKaMHu 00pa3yeT KOMILIEKCHI
- ne3okcupurdonykieonporeuanl (JIHIT).

S po BBITIOJHSAET ABE INIaBHbIE PYHKIUU:

1) xpaHeHHe U BOCIPOU3BEICHUE HACIICICTBEHHON MH(OpMAIINY;

2) peryJsius npoleccoB 0OMeHa BEIIECTB, MPOTEKAIOIINX B KIETKE.
B cocTaB sijpa BXOJAT SIAPBIIIKO, cocTosiee u3 oenka u p-PHK;
XPOMATHUH (XPOMOCOMBI) U SIIEPHBINA COK, TPEACTABISIOMINAN COO0M
KOJUJTOMTHBIN PacTBOp OEJIKOB, HYKJIEMHOBBIX KUCJIOT, YIJIEBOJIOB U
(epMEHTOB, MUHEPAJIHHBIX COJICH.
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I IpoKapuroThI

He numerot ogpopmiieHHOTO
anpa

HacnenctBenHas nuHpopmanus
nepeaaeTcs Yepe3 MOJCKyIy
JIHK, xoTopas oOpa3yer
HYKJICOTH/I.

OyHKIMN 3yKapUOTUYECKUX
OpPraHOWUJIOB BBITIOJIHSIOT

OI'PAHUYCHHBIC M€M6paHaMI/I
ITIOJIOCTH

bakrepun u Cune —
3€JICHBIE
BOAOPOCIH

u

3YKAPUOTHI

EcTb ueTko ohopMiIeHHbBIE
A]ipa, UMEIOIIKNE COOCTBEHHYIO
000JI0UKY.

Anepnas JIHK y Hux
3aKJIFOY€HA B XPOMOCOMBI.

B nuroriazme nmerorcs
pa3JIMYHbIE OPTraHOU/IbI,
BBITIOJTHSIFOIIHE
crenuduyeckue GyHKIUU

[{apctBo ['prboB, Pactenuii u
JKMBOTHBIX.
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