XUMUYECKUUN COCTAB
KIIETKU



{ XUMUYECKUU COCTAB KITETKMW J
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HeopraHn4eckKkue opraHn4yeckKue
BelecCcTBa BellecTtBa
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HeopzaHu4yeckue
geuwjecmea Kjiemku



JJ/IeMeHmapHbIU XUMU4YecKuU
cocmae >Xueo20 eeujecmea, Kriemku

e Hen3BeCTHbIX, HA 3eMiie U B KOCMOCE BELLECTB, B
KIeTke He obHapyXeHo.
¢ N3 112 XuMmn4yeckunx anemMeHToB B KrneTke obHapyxeHo 60.

* N3 HUX 24 (27) Ha3biBalOTCA 6UO2eHHbIMU BELLLECTBAMU, TO
eCTb BbINOMHAKT B KIEeTKe, Kakyto NMbo doyHKUNIO.

e OcTanbHble BUAMMO nonasiv B OpraHn3m cryyvamHo C
nuen, Boaou, BOobIXaeMbiM BO34YXOM.

« OnemMeHTapHble XMMUYEeCcKne BellecTBa B opraHmame oenar
Ha MaKpoO3J/IeMeHMbI, MUKPO3J1IeMeHMbl,

yJIbmpamMuKpo3/ieMeHmabl




ANEeMEHTaPHbIN XUMUYECKNU
COCTaB KIETKU

MakpoaneMeHTbl 99,9 % cocraensioT oT Boex

)
BeLlecTB 95-98% H,0,C, N --Tax
Ha3blBaeMble op2aHO2eHHbIe BellecTBa

H — 6onee 10%

O —-65-75%
C—-15-20%
N—-1,5-3%

1,9% octanbHble K, Ca, Na, F, Cl, Fe, S, Mg
B KNETKE UX AECATbIE U COTble AOMM NPOLEHTA.



e MukpoanemenTsl — 0,1%
B, Br, Co, Cun, Mo, Zi, Wa, J,
6op, 6bpom, kobanbT, Megb, MonNMoAEH, LIMHK, BaHaaum,
non
« B kneTtke oHu npeancTtaBrieHbl TbiICAYHBIMAN U MNJTTTMOHHBIMHA
AONAMU NPoLEHTa

* OHKM BXOOAT B cOCTaB ghepMeHMo8, 20PMOHOM U
Opyaux akmueHhkIX BELLIECTB

* YNbTPaMUKPOINEeMEHTbI
U, Ra, A, Hg, Be, Cs, Se
ypaH, pagun, 30510To, PTYTb, bepunniumn, Le3nn, cenex

* X KOHUEHTpauUusa B KrneTke bonee MUNIMOHHOW O0NU
npoueHTa



B COCTaB KIIETKW.

Co,u,ep>|<aHV|e XUMNYHECKUX IINEMEHTOB B TEJ1€ YEJTOBEKA.

HeopraHunyeckme BellecTBa, BXoasLme
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Tabnuua

- HasoBUTE XMMUYECKNE 3NEMEHTbI, COCTaBnsoLme 6OJ'IbLIJle YaCTb

XXMBbIX OPraHn3mMoB?



HeopraHn4yeckune BeLleCTBa
knetkn: BOOA

e BoOa u eé posib 8 K/ilemke

» Bce xunBble opraHM3amMmbl B CBOEM COCTaBe coaepXkaT Boay B pasHOM

KOJrinyecTBe.

« Tak Hanpumep:

* B KOCTHOW TKaHW ---------- 20%
* B XXMPOBOMN TKAHWN ---------- 40%
* B MO3M€ ----------------—-——-—- 85%
* B CYXUX CEMEHaXxX ---------- 15%
* B Tene menysbl ------------- 95%
* B Nnogax orypuos --------- 95%

* B KOPHSIX OrypLIOB --------- 60%



BooOa u eé posib 8 Kriemke

* [1pnYMHBLI pa3Horo KonmyecTsa BoAdbl B pasHbIX
TKaHAX pa3nuyHble. OgHa U3 NPUYKH - pasHas
CKOPOCTb UJIN MHTEHCUBHOCTb OOMEHHbIX
npoueccoB. Hanpumep:

* B OMOpPUOHAX =-------------- 95%
* B MONogom opraHname ---- 80%
* B cTapetouiem opraHname —60%
* be3 BoAbl HENOBEK MOXET MPOXNUTb 5-6 aHen (14 aHen).

 [Ipyrne XXnBoTHblE OonbLIE, BEPOIOO B aKTUBHOM
COCTOSIHMK, crnsaAYvKa (3UMHSSA, NETHAS) aHabunos,
NOKOW Y CEMSAH, cnopa, Luucra.



* B knetkax u TKaHax pasnuyarT ase dpopmbl
BO[bl - CBOOOOHYIO U C85I3aHHYIO.

. CBoboagHada obnagaeT JOCTaTOYHON
NOABMXXHOCTbLIO U y4aCTBYET B OCHOBHOM B
TpaHCMNopTE BELLECTB B OpPraHn3me.

. CBA3aHHaA MOXeT oopMMpPOoBaTh
audpamHbie 060/104KU NOHOB U MOJIEKYI,

o 00Opa30BbIBaTb KOJ1/TOUOHbIE PACTBOPbI
OenkoB, KarnusisisipHO CBSA3bIBATbCA CO
CTEHKaMU COCYOOB.



OyHKLUMM BOAbI:

1. Bogoa xopolwinn pactBopuTternb ANA NONAPHbIX

BELLIECTB.
* B 3aBMCUMOCTK OT 3TOro pasnmyaroT BeLLEeCTBa:

(rpedy. Hidro - Boaa,
philio — ntobnto, phobos 6053Hb).

e BooopacTBopumMble, 2u0pogbusribHbIE —

COnu, WEeNo4un, KUCMoTbl

 BoooHepacTBopuMble, 2U0POGPObHbLIE —
XnuponogobHble BELLECTBA, Kay4dyk

* N amuuribHble — ocdonunmabi.
3 HMX NOCTpOEHa KreTo4YHass MembpaHa.



2. Booa cnyut cpegon an4
TpaHcnopTa pa3fnnYHbIX BELLECTB.

3. Booa y4yaCTHUK MHOIMX peakuun B
opraHu3sme, Takue peakymu
Ha3bIBalOTCSH peakuuamn audpoJsiu3a
lisis — rpeu. - pacllenneHue.

*PaclienneHne 6enkos, yrneBogos.
*@OTONN3 BOAbI NPU POTOCUHTESE.



4. Boga obrnagaeTt 60MnbLLION TEeNNMOEMKOCTbIO
TennonpoBOoAHOCTbLIO (7)

[1pn ncnapeHnn Boabl pacxoanyertcs bonbLioe
KONMYECTBO Tensa - TepMoperynauusa XXnUBOTHbIX U
pacTeHun.

5. Boga nrpaet posrib B OCMOTUYECKOM MOCTYNNEeHNN
BELLIECTB B KNETKY 1 B OPraHn3m 1 B NogaepKaHnu

Typropa.
6. dpyrne doyHKUuMM BOAbI:

B cycTtaBax Boga - cmaska.

Jlen 3alwmiaetT BOAOEMbI OT NPOMEP3aHUA.
‘Boga cpena obuntaHus XXMBOTHbBIX N PACTEHUN.



MwuHepanbHble conu

° MI/IHepaJ'IbeIe COJin B opraHnamMe MoryT
HaXo4ONTbCA.

* JInbo B BMOE MOHOB, Hanpumep:

* kaTnoHbl — NH_*; K*; Na*®; Mg®"; Ca*’

* aHuoHbl —HPO,*; H,PO,; CI; HCO,;

* GO B BMAE HEPACTBOPUMbBIX COEAMHEHN
3y6bl, KOCTWN, PAKOBMHbI MOSIOCKOB.



Ponb conen B XnBbIX
opraHu3smax

[TogaepkaHue T.H. TPaHCMEeMOpPaHHOro noTeHunana.
B yacTHOCTW KOHUeHTpauusa K+ BHYTPU KNETKN OYEHb
BblicOKad, a Na+ H13kas.

B okpyxatoLien cpege KaptuHa obpaTHasa. 91O
nogaepxmBaetca onarogapsi pabore Na-K- Hacoca,
KOTOPbIN paboTaeT ¢ 3ampamamu 3Hepauu (ATP).

Pa3HOCTb NnoTeHUManoB obycnaBnMBaeT Takme
BaXXHbl€ MPOLECCHI, Kak nepegayva Bo3byXaeHus no
HEPBY NN MbILLLIE.

[Toka KneTKa »XnBa B HEN NOCTOAHHO NMoaaepPXNBaETCA
MeMbpaHHbIn noTeHunan (-40mBT)



OT HanNn4nsa aHMOHOB
HPO,*; H,PO,;; HCO, 3aBucaT byghepHnie
CBOMCTBa bOMonorM4ecknx cpeq.

byhepHocmb 370 CNOCODHOCTbL
nogoepXxmeatb kuciomHocms (pH)
PacTBOPOB HAa O4AHOM YPOBHeE, Npw
OobaBfieHnUn KNCNOT UMK LLENOYen.
(HentpanbHas pH 6,9-7,4
ons kposu pH =7,4)




Ocmoc

e OT HANM4ng conen 3aBuUCAT
ocMomu4YyecKue CBONCTBa
KINEeTKW.

* Puc. «Ocmoc yepes
NonyrnpoHnLaemMyo
mMemMOpaHy»

YacTtuubl pacteBopuTens
(CMHKME) cnocobHbI
nepecekatb Memobpany,
YacTuULUbl PACTBOPEHHOIO
BellecTBa (KpacHble) — HET.




 MembpaHa KNneTkn nosiynpoHuyaema,

T. €. NpoHULaemMa ans Boabl U
HenpoHnuaema ansg MHOMMX UOHO8 U
OpYyrux 2uopousibHbIX BELLECTB.

* Ecnun KoHUEeHTpaUus conen B KNeTke
OyoeT BbICOKOW, TO Boga OyaeT noctynaTb
BHYTPb KneTka, obecneynBas

myp20opHoe OasJsieHue.



 TypropHoe paBrneHue (nar. turgor —
HabyxaHune)— BHYTPEHHEE OaBrieHue,
KOTOPOE pa3BMBAETCSH B PACTUTENBHOW

KrneTke, Korga B Hee B pe3ynbrate ocMoca

BXOOWUT BOda U LMTOMNMasmMa npuxnmaeTcs

K KNETOYHOWU CTEHKE; 9TO AaBrieHune
NPEnATCTBYET AanbHeULemy
NMPOHUKHOBEHMUIO BOAbI B KITETKY.



» Katnoubl Mg?%*; Ca®* asnatorcs
aKkTMBatopamm gpepmMeHmoa.

» OcTtatkn doocdopHOU U CEPHOUN KUCIOT
Y4YaCTBYIOT B peaKkymsix
gochopunuposaHusi U
cynbamupoeaHusi.

» CongaHasa kucnota (HCI) co3gaeT kucnyto
cpeny B Xeryake. Oina vyero?



PYHKLUN HEKOTOPbIX MOHOB B KIieTKe
e Na*, K*

nepegada Bo30yXOeHUA MO HEPBY UMK
MbILLLIE.

» Ca*?, Mg*?
aKTUBU3NPYIOT DEPMEHTHI
2 2.

* H,PO,’, HPO,
N3MEHZAIOT aKTUBHOCTb (PEPMEHTOB
* HSO,, SO 42'

BbIBOAAT HEPACTBOPUMbIE B BOAE

yyXXepoAHble BeLlecTBa



Op2aHu4eckue seujecmea
Kriemku



OpraHunyeckue BellecTBa KneTku. benku.

BEJIKW - HeperynapHbie Ouononumepbl, MOHOMEpaMu

KOTopbIX aBnatoTcs 20 aMUHOKUCNOT.

Uactb ©OenkoB oOpasyeT KOMMMNEKCbl C
MoneKynamum, coaepxawmmm cepy
¢docdop, xKene3o, UMHK U MeOb.

MonekynsipHas mMacca B6enkoBbIX
Liernen Konebnetcs oT HECKOMNbKUX ThICAY A0
HEeCKONMbKMX  MuUIMoHoB (B BuUpyce
TabayHom mo3amkum — okorno 40 000 000
MOMEKyn); B WX COCTaB BXOOAT COTHMU
(MHOrga — COTHWU TbICAY) aMWUHOKUCIOTHbIX
OCTaTKOB.

Bupyc TabayHon mo3auku.



OpraHunyeckue BellecTBa KneTku. benku.

H R o O6wan ¢popmyna aMMHOKUCHOT:
/N C c< e
< - H2N—(|:H—C—OH
H
[MpocTpaHCcTBEHHAsA CTPYKTypa R

AMUWHOKUNCIOT.

KapbokcurnbHas
rpynna obnagaer
KUCNMOTHbIMU
CBOMCTBaMMU

AmMuHorpynna
obnagaet cBoMCTBaAMU
OCHOBaHU4

[pynna pagukan —
pasHas y Bcex



OpraHuyeckue BewecTBa KneTku. benku.

CTpyKkTypa 6enka.

MepeMyHaA CTRVKTYPA BTOpMYHAA CTRYETYPA  TPETMYHAA CTRYETYPA YeTeepTdHaA CTRYKTYpa
{LlentH K3 aMUMHOKWCNOT) (c-crmMpans) {kny Bok Benkoe)




OpraHunyeckue BellecTBa KneTku. benku.

Knaccudmkaumsa 6enkos:

1.

NMpocTble Genku (cocTosilume TOMNbKO W3 aMWHOKMUCIIOT):asibOyMUHbI
(ANYHBIN anbOYMMH N CbIBOPOTOYHbLIN anbOyMUH KPOBW), 2J106y/IUHBI
(aHTUTENA B KPOBU, OUDOPUH), 2UCMOHLI, CK1IeporipomeuHsb! (KepamuH
BOJIOC, KOXXN U NEPbEB, KOJI/1Ia2eH CYyXOXUNUn, 3s1aCmuH CBS30K).
CrnoxHble oenku (BKITHOHAOLWMM HebenKkoBbIN marepwuan):
¢gpochonpomeuHbl (Ka3zeuH MONOKa, eumesusiluH SAWNYHOro XXenTka),
a2/lukoripomeuHbl  (Nnasma  KpoBW, MYUWH), HYK/1eONnpomeuHbl
(XpomMocOoMbl U pubocombl), XpomMornpomeuHbl (2emMo2s/106uH,
¢pumoxpom, yumoxpom), ¢gbsragonpomeuHbl, MemasisionpPoMmMeuHsbl.

[Tonb3yscek y4ebHukom (c. 108 — 109),
BbINULWIUTE PYHKUMK BerikoB B Tabnuuy.

B coctaB Monoka BxoauT 6ernok KaseuH.




OpraHunyeckue BellecTBa KNeTKW. YrneBoabl.

YaneeoOdbl (caxapulbl) — opraHndeckne BellecTBa C 00OLien
copmynon C (H,O) , rae n u m — HaTypanbHble Yucna.

HasBaHne «yrneBogbl» rOBOPUT O TOM, YTO B WX MONeKynax
6000pP0ad N KUCSIOPOO HAXOAATCHA B TOM K€ OTHOLUEHUU, YTO U B
BOAE.

B KMBOTHbIX KNeTKax coaepxuTtca Hebornbluoe KONMM4YecTBO
YyrneBodoB, a B pacTutenbHbiX — noytn 70 % oT obLero konnyectea

OopraHN4YeCKnx BeLLEeCTB.
, CH,OH
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OpraHunyeckue BellecTBa KNeTKW. YrneBoabl.

lMonucaxapudbl  COCTOAT U3
MOHOCaxapuaoB.

bonbwune pasmepbl genakwt Ux
MOJSIEKYIbI NpaKTU4eCKu
HepacTBOPMMbLIMU B BOAE; OHU He
OKa3blBalOT BIIMAHWE HA KIETKY W
noToMy yOOOHbI B  KadecTBe
3anacHbIX BeLLECTB.

[Mlpn HeobXoOAMMOCTU OHWU MOryT
ObiTb npeBpalleHbl 00paTHO B
caxapa nyTem rmgposnmaa.

Kpaxman (nonumep rnroKo3bl)
3anacaeTcsl B KNeTkax B BuAe
KpaxmarnbHbIX 3epeH.
OKBMBANEHTOM  Kpaxmarna B
XMBOTHOM OpraHm3ame SBrdeTcd
2J/1TuKo2eH (y MO3BOHOYHbIX OH
COOEPXUTCA B  TMEYEHU WU
MbiLLLAX).

Kpaxman wun [nukoreH wurpator
poSib pesepBa NULLK N SHEPTUN.

B




OpraHuyeckue BellecTBa KneTku. YrneBoabl.

Llennrono3sa - nonnmepom rmnokosbl. B Hen
3aKN4YEHO OKOJO 50 % yrrnepoaa,
codepXallerocsds B PaCTEHUAX, CRYXUT
naeanbHbIM CTPOUTENbHLIM  MaTepuanom
ONd  CTEHOK  pacTUTENbHOWM  KNETKW.
Llenntonosa — UEeHHbIN UCTOYHUK [MHKO3b,
OOHAKO ONig €€ pacluenneHma Heobxoamm
depMeHT uenntonasa, CpaBHUTENLHO PEeaKo
BCTpeyawwumnca B npupoge. [loatomy B
AUy Uenmonosy ynoTpebrnsaiT  TOombKo
HeKoTopble XUBOTHbIE (Hanpumep,
XBaudHble). Benuko u“  nNpoMmbIlWSIEHHOE
3Ha4yeHue Lennonosbl — U3 3TOro BellecTsa
N3rOTOBSIAIOT XNON4YaTObyMaXKHble TKaHU U
bymary.




OpraHunyeckue BellecTBa KNeTKW. YrneBoabl.

XumuH ONW30K K UEensosio3e; OH BCTPEYaeTCsa Yy HEKOTOpbIX dhopm

rpMboB, a TaKKe KakK BaXHbIA KOMIMOHEHT HAapPYXXHOro ckesnera
HEKOTOPbIX KUBOTHbIX.

Kamedu v crniu3u VMET BaXHYIO 3alUTHYIO (PYHKUMIO B OpraHm3max
PACTEHUN U XXUBOTHbIX. ,




OpraHuyeckue BellecTBa Knetku. Jiunmngbi.

Jlunuodsbl - HepacTBOpMMblE B
BOJE OpraHn4eckue BeLLeCTBa.
XupHble KUCNOTblI UMEKT
oowyto dopmyny R-COOH, raoe
R - arom Bogopooa wnu
pagukan Ttuna —CH,. B
nunnaax  pagukan  oObIYHO
npeacrasreH OJTMHHOWU
YrreBoaopoaHON LENb; 3TOT
«XBOCT» rmapoobeH, 4To WU
onpeaensiet NI0XYt0
pPacTBOPUMOCTb NUNNOOB B
BoAOE

OOHMM ©N3 KOMMOHEHTOB OfIMBKOBOIO
Macria ABNnA€eTCA HEHaCbIWWEHHaA XXNPHad
onenHoBad KNCrioTa



OpraHuyeckue BellecTBa Knetku. Jiunmngbi.

HentpanbHbie Xupbl
/ \

Xupbi octatotca TBEpAbIMU npu 20 °C. Macna HaxogaTca rnpu 3TOU
TemMneparype B Xuakou dpase.
Macna BKO4YaloT HEHACbIWEHHbIE XXUPHblE KUCNOTbl (MMEKLUEe OOHY

NN HECKOSTbKO ABOMHbIX cBA3en C=C) , Xnpbl — HaCbILEHHbIE XUPHbIE
KNCIOThI (0e3 ABOMHbLIX CBA3EN).




OpraHunyeckue BellecTBa KneTku. Jlinnnasbl.

doceponrunudbl COCTOAT U3

OCTaTKOB

XKXNPHbIX KUCINOT WU

doocdopHON KMCNOTbl. brnarogapsa Hanuuuio nonspHou docdartHou
rpynnbl YacTb MONEKYMbl NPUobpeTaeT cnoCObHOCTL PacTBOPATLCH B
BO4e, Opyrad e 4acTb MOJSieKyrnbl OCTaeTca HepacTtBopumon. W3
dochonmnuaoB CTPOATCA BCe nras3mMaTuvyeckme MembpaHbl XUBbIX

KIMETOK.

Bocka — cnoxHble adupbl KUPHbIX

KACNOT W OJIMHHOUENOYEYHbIX
cnnmptoB. OHM  UCNOMb3YHOTCH
XWUBOTHbIMW N pacTeHNaAMU B
Ka4ecTBe BOAOOTTalKMBAIOLLEro
MNOKPbLITUSA (n4yenuHble  COThl,
MNOKpbITNE nepbLeB nTuu,
ANVMAEPMNC HEKOTOPbLIX MIOLOB U
CEMSH).
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OpraHu4yeckue BeLLEeCcTBa KIETKM.
HyknenHoBbIe KUCIOTHI.

HykneuHoeble Kucrombi copepxat B cebe reHeTuyeckuin matepuarn

BCEX XXMBbIX OPraHn3MoB. BbISSCHEHME UX CTPYKTYPbl OTKPbLINO HOBYO 3pY
B HaALLWNX 3HAHUSIX O NMPUPOIE.

CocTaBHbIMU YacTAMU HYKINENHOBbLIX KNCJ10T ABINAKOTCA HYKINeoTUuabl.

CTpoeHue HykneoTnaa

A3sotucroe /\
ﬁeosaﬂ(v'lo\e): dexe: (MHDO) g OcTaToK
HWH ecoogndunoiocd
['yanuH (I) ‘(MHd) ecoound CbOCCPOpHO
TumuH (T :dexed v
(Ypauun - Y) " KUCNOTb
LinTosmH (L1) I9HFodaLiAnLiE] |

AdeHuH (A), N'yaHuH (') - oTHOCATCA K Knaccy nypuHos. umo3uH (L),
Tumun (T; B PHK - ¥Ypauyun (Y) - K nupumuduHam. ®oceghopHasi
Kucsioma onpenensiet KUCNOTHbIE CBONCTBA HYKNEUHOBLIX KUCSIOT.



OpFaHI/I‘-IeCKI/Ie BeLLEeCTBa KITETKW. HyKJ'IeI/IHOBbIe KNCI1OThl. l

[MepBas
dootorpacousa JHK

BoiacHute ctpyktypy HOHK yoanoce B 1953 roay
aHMUNCKUM ydeHbIM L. YOTCOHY BbIACHUTL CTPYKTYpY
OHK ypoanoce B 1953 rogy aHMmUUCKUM  yYeHbIM
L. YotcoHny n ®. Kpuky.

OHK - gBe npaBo3akpyyeHHble MONUHYKNeoTUaHbIe
Luenu, ceBuTble B cnupanb. Lar cnupanun cocrtaender
3,4Hm (no 10 nap ocHOBaHMN B BUTKE), a OMaMeTp
BUTKA — 2 HM. PocdaTHble rpynnmMpoBKM HaxoOsaTCS

CHapy>u cnupanu, a a3oTUCTbleé OCHOBAHUA — BHYTPW. )
[BsonHas cnupans OJHK




OpraHunyeckue Belwectsa knetku. OHK. l

[MpaBuno 3. Yapradda
(A+T)+ (I +L)=100% B AHK
A=T,T=Uu

KomnnemeHmapHocmsb: napbl  COEAMHSAIOTCA  BOAOPOAHbLIMU
CBSA3AMUW MeXay OCHOBAHUSAMM B CTPOrO OnpeaenéHHOM Nnopsiake:

A
r

.
L

CamoygsoeHune OHK

OcobeHHocTn cTpoeHnsa AT



OpraHunyeckue BellectBa knetkn. PHK. l

Monekyna PHK coctonT n3 ogHou uenm u UMeeT MeHbLUWE pa3Mepsbl.

CyuiectByeT Tpu ocHOBHbIX Buga PHK:

2 1 g



OpFaHI/I‘-IeCKI/Ie BeleCTBa KITETKN. HyKJ'IeI/IHOBbIe KNCI1OThl. l

UHdopmaumonHaa PHK (u-PHK) aensetca martpuuen, KOTopyto
pubocomMbl UCNONb3YKT MNpU CUHTE3e Oenka. EE€ HykneotugHasd
nocrnenoBaTeribHOCTb KOMMnemMeHTapHa cooOlLeHuIo,
cogepxawemyca B onpegeneHHom ydvactke OHK , T.0. OHa
NepeHoCUT MHGOPMaLUIO O CTPYKTYpe Benka K ero MecTy CUHTe3a.

TpaHcnopTHble PHK cBs3biBaeT aMMHOKUCIIOTBI U TpaHCNOPTUPYET
NX K MECTY CUHTE3a berka.

Heckonbko Bnaos p-PHK saBnstoTca OCHOBHBIM KOMMOHEHTOM pnUbOCOM



XMmn4yeckas OopraHn3auunsA KrneTkn l

XUMUYECKNE COEANHEHMUSA, COAEPKALLMECH B XKUBbIX OpraHM3mMax
(B % Ha cbipyto maccy)

/ .

HeopraHun4yeckue
BellecTBa

{Bona (75 — 85)}

MuHepanbHble conu
(1-1,9)

<

-
OpraHunyeckue
BELLleCTBa

Benkn (10 -20)

Yrnesogbl (0,2 — 2,0)

\ Kunpol (1 —-95) |
—HyRImTenAoBBIE RMCTTOTEI (1)

2)

i

([ HuskomonekynsipHble opr. |

L BewlectBa (0,1-0,5) )
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* 1. YuTaTb Npe3eHTaumo, rOTOBUTLCS K TECTY.
« 2. 3anonHuTtb Tabnuuy

BellecTBa KNneTKu PyHKLUU

Bopa

MwuHepanbHbie comnu

Yrnesobl

Benkun

Kupsbl

HyKJ'IeI/IHOBbIe KUCI1OThblI




