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BBELAEHME

AHaTOMMS Yenoseka usydaeT GOPMY W CTPOEHME YENOBEKA, O TAKXE €ro MPOUCXOXAEHNE W PA3BUTHE, BKIIOUYAS MUKPO-
CKOMUYECKYIO 1 YIIbTPAMUKPOCKONUYeCKyio CTpykTypy. Pusmnonorus — 310 Hayka, 13ydaioLlas GpyHKLMOHMPOBAHME XMBbIX
OPraHM3MOB U Ux oTaenbHbix dyacteit. OtevecTenHbint yuerst U.T. Tneboe ckasan: «[lpeamer dbusnonorumn ects xusoe
TENO, O 30AAYA ee — OBBICHEHUE 3TOTO XMBOTO TENA». T€N0 YENOBEKA NOCTPOEHO MEPAPXMYECKM, B HEM BHIAENAIOT YPOBHM:
OPraHM3MEHHbI (4ENOBEK), CHCTEMHBIN, OPFraHHBIN, TKOHEBLIN U kneTouHbid. OAHAKO TENo eanHO, OHO MOXET XMTb NMWb
6naropaps csoel uenoctHocTv. Kaxabiit 4enosek HEMOBTOPKM W OTAMYAETCS OT APYroro TOMbKO eMy MPUCYLLMMIK OCOBEH-
HOCTSIMM, M BMECTE C TEM, BCE IOAW NMPUHAMIEXAT K OfHOMY BMIY M OBNAAQIOT OAMHAKOBLIM NAHOM cTpoeHus. CyliecTsy-
€T NOHATUE «HOPMA», OTPAXAIOLLIEE 300POBOE, HOPMAILHOE COCTOSHME YenoBeKa.

3MONOTUS — «POAHAS AOYb» AHATOMMU. AHATOMMS BOSHMKIG HO 30pe Pa3BUTUS YenosedecTsa. [lepsbiit aHATOMUYECKMIA
Pusnonoru Mumn. A " " " M 7 MM 7
PUCYHOK, HO KOTOPOM YETKO MOKA3AH OCHOBHOM OPraH YENoBeka — Cepiue — CAENan nepeobbITHBINA XyAOXHUK MPUMEPHO
15 = 17 Tbicay neT Tomy HO3QA. DTO 3HAMEHUTHIA MAMOHT.

JaHHas KHUra NOMOXET KaXAOMY YenoBeky NPeACTaBUTb, KK GYHKUMOHMPYET ero TeNno, Yepes NOHUMAHME NPONCXOAALMX
B HEM MPOLECCOB HA YPOBHE KNETOK, TKOHEM, OPraHOB 1 CUCTEM, O TAKXE MOMYyYMTb MPAKTUYECKME PEKOMEHAALMN, KAK CO-
XPOHUTL 300POBbE, €3 KOTOPOrO HEBO3MOXHBI GKTUBHAS KM3Hb 1 CHACTbE.

MB,EI,OHMG CHaBXEHO MHOXECTBOM l/IJ'IJ'IIOCTpOLLl/IIZ, O6J’16I'LICHOLLI,I/IX BoCnpuatne MHdDOpMOLLVIl/I.

KHura agpecoBaHa Bcem, KTO MHTEPECYETCs TAMHAMM XM3HK U XOHYET ObiTb 3[OPOBLIM.




[MPUHUNTBEI PYHKLUNOHNPOBAHUS

LEJTOCTHOIO OPTAHM3MA

OcHoBHble bM3MONOrMYECKME MOHSATHS

Dusmonornueckas yHkums (o1 nar. functio — ncnonrenue) — 370 cneundryeckas AeATENLHOCTL OPTAHM3MA, ero KNeTok,
TKAHEW, OPraHOB, UMEIOLWMX NPUCNOCOBUTENBHBIN XxapakTep. Bee dyHkummM cnocobHbl K camoperynaumm.

Dusmonornueckme NOKA3ATENM — 3TO BENMUMHL, XAPAKTEPU3YIOLIME ONPEAENEHHBIE CBONCTBA OPraHM3MA MM QYHKLMM.
370, B NEPBYIO OYepeb, NOKA3ATENM KPOBM, MOUM, TEMNEPATYPS, AABNEHMS U Apyrve. nanasoH HEKOTOPbIX U3 HKUX OYEHb
y3kuit (Hanpumep, pH kpoBu, napunansHoe Hanpsxerre rasos kposw). Maneliive oTKNOHEeHWS OT HOPMBI MOTYT NPMBECTU
K CEPbe3HBIM HaPYLWEHWAM, BANOTb A0 cMepTu. pyrie nokasatenu ooctatouHo sapuabensHsl (Hanprmep, apTepuansHoe
[OBAEHME, KNETOUHBIN COCTOB KPOBM, YPOBEHb CAXAPA B Helt U Apyrue). Vix konebanms B onpeaeneHHbX rpaHMLaX He Npu-
HOCST 0COBOro Bpena OpraHu3my.

OpHo 13 BaxkHEMLWMX NOHATUI — HopMa. OHa OTPaXOeT 3[OPOBOE, PEeAnbHOE COCTOSHWUE YENOoBEKA, ero CUCTeM, annd-
PATOB, OPraHOB, MPU KOTOPOM YHKLMS He HapyoeTcs. Hopma OTPOXAET COCTOsIHME TOMEOCTA3A — OTHOCUTENBHOTO MO-
CTOSIHCTBA GM3MONOTUYECKMX MOKA3ATENEN BHYTPEHHEN CPEl OPraHU3MA, HECMOTPS HO MOCTOSHHO MEHSIOLMECs YCNOoBHS
oKpyxaiowen cpefpl. BHYTpeHHs cpefa opraHnama — COBOKYMHOCTb BCEM XMOKOCTU, HOXOAALWENCS BHYTPM 1 He conph-
KQCAIOLLENCs C BHEWHeN Cpefoit. DTo KpoBb, Mmda, TKAOHEBAS XMAKOCTb. [omeocTas obecneunsaeT GyHKUMOHMPOBAHIME
KNEeTOK B MOCTOSIHHbIX YCNOBMAX. [MNOTANAMYC yNpaBnseT COXPAHEHUEM FOMEOCTA3A.

Perynaums — 310 ynopsnoueHue, Hopmanusaums GyHKUMIA OPraHmn3ma.
HepsHas perynsaums obecnednsaercs UeHTPALHOM, Neprepudeckoi 1 BEreTaTMBHOMN (ABTOHOMHOM) HEPBHOM CHCTEMON.

lyMopasnbHas perynsums peannsyeTcs C NOMOLLBIO BELLECTB, UMPKYIUPYIOWMX B KUOKMX CPEAAX OPTaHM3MA, — CMMHHO-
MO3rOBOW, TKAHEBOW, KPOBY, Nmde 1 ap.

Camoperynsums — Hanbonee coseplieHHas GOPMa PETYNSLMN XU3HELEATENLHOCTU, NPU KOTOPOWM OTKNOHEHME OT HOPMBI
CIYXXUT CUTHOMOM Af1s BO3BPATA K HE.

Peakuus Ha pasgpaxeHue

Bce CI)I/I3I/IOJ'|OFI/I‘4€CKI/I6 peaxkumm OCHOBAHbLI HA CNOCOBHOCTU XMBOM KNETKM pearn-
POBATL HA pasgpaxeHune. PasgpaxmMocTb — CBOMCTBO HEPBHOMW TKAHM, MbILIEYHbIX
TKOHEN 1 KenesucTsix KIEeTOK pearMpoBaTh HA BHelWwHee sosgeiicteve. Bo3byau-
MOCTb — CNOCOBHOCTL PeaArMpoBATs HO PA3APAXKEHNE NIMEHEHNEM MOJNEKYMAPHBIX
CBOWCTB KNETKM U passuTHEM npouecca BO36y>KJZI,eHl/Iﬂ. BO36)’AVIMOCTI: — TUMMYHOE
CBOWCTBO HEPBHbBIX N MbILLEYHbBIX KITETOK. MeM6pCIHHbIVI noTeHumMan KneTkn, Haxonsa-
LLIEMCS B COCTOSHMM NMOKOS, HO3bIBAETCA NOTEHUMUAJIOM NMOKOS.
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YCTPOMCTBO TEJIA YEJTOBEKA

CucteMbl opraHos

Henoseka v 4ENOBEYECTBO BO BCE BPEMEHA BOMHYIOT OOHM W Te xe sonpocs: «KTo ecTs yenosek?», «471o ectb yeno-
sek®» Onpeaenenue KpynHoro cospemerHoro dunocoda-antpononora A. Scnutosa Llepeepa (A. Espinosa Cerveral)
[OCTATOYHO MOMIHOE 1 COOTBETCTBYET CETOAHILIHEMY YPOBHIO 3HAHMIA O Yenoseke: «4enosek — 3TO CyLecTBO, KOTOPOE,
30HUMAs OCOBOE MECTO CPEAM XMBOTHbIX, KAK MHIMBML CTAHOBUTCS NIMYHOCTBIO B CUY CBOEM CBOOOAB M KOMMYHUKA-
6enbHOCTM 1 Yepes CBOU NPOCTPAHCTBEHHO-BPEMEHHbIE M3MEPEHUs NpoeunpyeT cebs B MMp kak obpas Borax (sbige-
neno Hamu — 6., E.3.).

BHUMAHME!

OcHoeHo nEuHUMN - CTPOEHMA  OPraHM3ma  — 3TO  ero  UesIOCTHOCTD. Ona  obecneynsaetcs O6beﬂ,MHeHMeM
(VIHTeI’pMpOBOHMeM) BCEX ero 4acrem (KJ'IeTOK, TKAHEN, OpraHos, CUCTEM M ANNAPATOB OpI'CIHOB); CBSI3blO BCEX YACTEN
NneKY NOMOLLN XMOKOCTEN M, MMABHOE, HepBHOlZ CUCTEMbI, KOTOPAS PENYNMPYET BCIO XN3HEOEATENbHOCTL HENOBEKA.

[OMMMO 3TOTO, OCHOBHBIE MPMHLMME CTPOEHHMS TENQA HYENOBEKA — 3TO MONSPHOCTL (PA3NMYHOE CTPOEHWE U BYHKUMA NO-
NIOCOB), CErMEHTAPHOCTL (Gonee YeTKO NPOABASETCA Y HYENOBEKA MWL B OBNACTY TyNOBULLQ), ABYCTOPOHHS CUMMETPHS
(cxOACTBO CTOPOH NpY 3TOM He aBCOMIOTHOE) 1 KOPPENUMS (COOTHOWEHE MEXaY OTAENbHBIMU YaCTAMM).

OpraHusm eauH, OH MOXET CyLLECTBOBATL NWLLb ONAroAaps CBOEN LENOCTHOCTM, HO B HEM BHIAENAIOT PSL, MEPAPXMYECKMX
YPOBHENM: KNETOYHbIN, TKAHEBLIM, OPraHHbIA, CUCTEMHbBIM, OPTAHU3MEHHBIN.

MEPAPXUYECKME YPOBHN OPTAHU3ALUMM HEJTOBEKA

Tkaku (anuTenuansHsie, BHyTpEHHeN

AHaTomo-$pusmonormieckne !
CPERb], MblLUeYHbIE, HEPBHAS) : : eaMHULbl OPraHOB :

ATITTAPATHI CUCTEMBI
OnopHo-meuraTensHbiii MbiweyHas
Movyenonosos KoctHas .
SOHOOKPUHHBINA CoeamHeHms kocTen —> [HeixatensHas
CeHcopHbit : Movuesas :
: ’ [MTonosas
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OpraHn3meHHbIH YpoBeHb

Hanbonee Bbicokuit ypoBEHb — OPTAHU3MEHHBI.
B oprammame uenoseka BbgensioT comy (oT rpeu.
SOMA — «Teno»|, BKIIOUAIOLLYIO KOXY, KOCTM, COe-
OMHEHWS KOCTEN, 0Bpasyiolwye BMECTUIULLA, NONO-
CTM, MBILWLBI M BHYTPEHHOCTM, PACMONOXEHHbIE BHY-
Tpu nonocteit. K come M BHYTPEHHOCTSIM MOAXOZAT
1 PO3BETBASIOTCS B HUX COCYAbl M HEPBHI.

TkaHu U kneTkm

Tkanu, obpasyouwe oprams, —  YeTep-
THIA MEPAPXMYECKMA YPOBEHb OPTAHU3ALMN.
TkaHb — 3TO UCTOPMYECKM CRIOXMBLIASCS OOLL-
HOCTb KIIETOK M MEXKIIETOYHOro BELIECTBA,
OObEeAUHEHHBIX EOMHCTBOM MPOUCXOXAEHMS,
cTpoeHus 1 byHKumn. B opranmname yenoseka
BHAENAIOT YETbPe TUNA TKAHEeW: SMUTeNUanb-
HOA, COBAMHUTENBHAS, MbILIEYHAS 1 HEPBHAS.

Knetin — namuiit epapxmyeckuii yposeHs op-
FaHU3aLMN.

Cucrembl M annaparsl

Cuctema, BTOPON ypOBEHb, — 3TO COBO-
KYMHOCTb OPFQHOB, MMEIOWMX OBWMA nnaH
CTPOEHWS, EOMHCTBO MPOUCXOXAEHWS W Bbi-
NONHAOWMX OAHY GyHKUMIO (Hanpumep, nu-
LWEBAPEHUS, AbIXAHMS, pasmHOxerus). B op-
rQHWU3ME YEnoBEKA BHIGENAIT CregyloLye
CUCTEMBI OPrOHOB: MULLEBAPEHUs (MMLieBa-
pUTENbHYIO), AbiXaHMS (gbixaTenbHyio), move-
BYIO, MOJIOBYIO, HEPBHYIO, IMMPATUYECKYIO,
NMMPONAHYIO, SHAOKPUHHYIO (OpraHs  Kpo-
BETBOPEHMS W MMMYHHOM CUCTEMBI], OPraHbl
4yBCTB [CceHcopHble cuctemsl). Hekotopeie
OpraHs OBbeanHeHs MO GyHKLMOHAIEHOMY
npuaHaky 8 annapatel. OHu 3a4acTyio ume-
I0T PA3MMYHOE CTPOEHME W MPOMCXOXAEHME,
MOTYT He ObiTb CBA3QHHBIMM QHATOMMYECKH,
HO VX OObEeMHSET Y4OCTUE B BHINOMHEHMM
obuweit GyHKUMM (Hanpumep, OnopHoO-ABM-
ratenbHbii annapar), GO 5T OpraHL Pas-
NAYHB MO CBOMM QYHKLMOHQMbHBIM 3a404AM,
HO CBSI3QHH EAMHBIM MPOUCXOXKAEHUEM
MO4€enonoBoi annapar).

OpraHb

Toetnit nepapxuueckuit yposerb — opratsl. Op-
FaH — CTPYKTYPHAS EAMHMLA OPraHM3Md, BHIMOMHS-
owas cneundunueckyio dyHkumio (Man  dyHkumm),
HANPUMEpP, a3, cepaue, neveHb, kMwka. Kaxabii
OPraH OTIMYAETCS CBOWCTBEHHOM NMulb emy $op-
MOV 1 CTPOEHMEM, MPUCNOCOBNEHHBIMWA K BbINON-
HEHMIO OMpPefeneHHon GYHKUMM, M COLEPXMT BCe
BUObl TKAHEN.
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YCTPOMCTBO T

XusHb knetkm

Knetka - 370 cnoxHas crctema BUONOIMMEPOB, OTAENEHHAS OT BHEWHEN Cpedsl NNA3MAaTMYECcKon MembpaHoi (nnasmo-
NEMMOVA) 1 COCTOSILLAR M3 SAPA U LMTOMNA3MSI, B KOTOPOW PACMONArQiOTC OPraHEN bl W BKIOYEHUS (rpaHyb).

Bcem knetkam npucyLie eauHCTBO CTPOEHUs, OBMEHA BELLECTB M XMMUYECKOTO COCTaBA. BmecTe ¢ Tem, pasnuuHbie kneTku
VIMEIOT U cneundrieckme CTPYKTYpbl. DTO CBA3AHO C BLINOMHEHMEM MMM CNELMATbHBIX GYHKLM.

KINETKA

[Nopsl sgpa
dopo

Sopbiko AnepHast membpara

LeHtpronm
P Prbocomsl

MutoxoHapun

Komnnekc lonbmxm

[Mnasmatnyeckas
MembpaHa
Jnzocoma
[Nepoxcrcoma
Bakyors
Besnkyna
[napku LLlepoxosarsiit
SHOOMIA3MATUHECKMI PETUKYITYM SHOOMNNA3MATUHECKMI PETURYNYM

KnetouyHas Teopms
CoBpeMEeHHAs MHTEPMPETALMS KNETOYHOM TEOPUM BKIIOYAET CHEAYIOLWME MABHLIE MONOXEHMS:

]) KNETKA — YHUBEPCANbHAA SNEMEHTAPHAA EONHNLA XNBOTO,

2) KNeTku BCex OPraHM3MOB MPUHUMMMAEHO CXOfHB MO CBOEMY CTPOEHMIO, BYHKLMM 1 XMMUYECKOMY COCTABY;
3) KINETKN PAIMHOXAIOTCA TOJIbKO MyTEM ANENEHNA MCXOAHOM KNeTKn;

4) MHOTOKINETOYHbBIE OPTAHM3Mbl ABNAOTCA CIIOXHBIMU KNETOYHBIMM OHCOM6J’I‘/‘IMVI, O6pC|3yIOLLI,l/1Ml/I LENOCTHbIE CUCTEMbI.
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KneTka cocTouT 13 HEopraHmnieckmx U oprammyeckrx sewwects. Cpeay HeOpraHuyeckux npeobnanaer Boad, ee OTHOCK-
TensHoe konuuectso B Tene yenoseka — ot /0 go 80 %. B 3aBMCMMOCTH OT KONMYECTBEHHOTO COAEPXAHUA MAHEPASIbHLIE
BELLECTBA B TeNe YenoBeKa Noapasmensior Ha: makpoanemensl (Gonee 0,01 % — kucnopon, yrnepos, BOROPOA, HATPUiA,
KQnWI, kanbuui, markmi, docdop, xnop, cepa), mukposnementsl (o1 O, 00001 % o 0,01 % — xeneso, ioa, anoMUHM,
dTOP, Meab, KOBAMLT, MOPraHel, UMHK, MonnbaeH, 6op, CTPOHUMIA, HUKENb, CBUHEL, BPOM, KPEMHUA 1 AP.) U ynsTpaMMKpO-
anementsl (meree 0,00001 % — ceneH, xpom, BAHOAMM, MbILLBAK, MUTHIA, BAPUI, TUTAH, cepebpo, BUCMYT).

Cpenm opranudeckmx selecTs npeobnoaaioT makpomonekyns. Makpomonekynsl — 6enkn (10 — 20 %), xmpebi, uam nunmge
(1 -5 %), yrnesogpi (0,2 — 2,0 %), HykneuHoebie kucnotsi (1 — 2 %).

HykneunHoBble knMcnoTsl
HyKJ'IeMHOBbIe KMCNOTEl — MABHBIE MONEKYINbl XU3HW — ABIAIOTCA NONMMEPAMU, O6pO3OBOHHbIMM HYKNEeOoTUaaMU,

KOXabl M3 KOTOPbIX COCTOMT M3 MyPUHOBOMO MM MUPUMMAMHOBOrO OCHOBAHMS, NEHTO3bI (MATWUYrNepoaHsit caxap)
1 ocTaTka GochOpPHOM KUCIOTb. Bo BCex KNETKaX CyLLECTBYET ABA TMMNA HYKIEUHOBBIX KUCIOT: [E30KCHMPHUOOHYKIEH-
Hosas (OHK) n pubonyknennosas (PHK), kotopbie otauuaiotcs no coctasy 0CHOBAHWI 1 CaXAPOB.

CnvpansHo 3akpy-
deHHas monekyna OHK.

CocrouTt 13 agyx
ASMHHBIX LENe NOJIMHYKNeoTUaOB

Knetka

Xpomocoma

fen — yyacrok [IHK,
XPAHSLLMYA UHOOPMALWIO
06 onpepnenerHom Genke
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Crpoenne AHK

IOHK, otBeuaiowas 30 HACNEACTBEHHOCTb, TOKANM3yeTCs B sape 1 B mutoxoHopusx. B 1953 1. [ixernme [1. Yorcon
(Watson) n @panenc Kpuk (Crick) coobumnm o crpoeqmn OHK 1 cospanm TpexmepHyio moaens monekyns JHK.
Ona npeactasnsieT cobom ABOVHYIO CMMPAnb, COCTOSLYIO M3 ABYX MOMMHYKNEOTUAHLIX Lemner, 3aKPyYEHHbIX OAHA
BOKPYI APYrOM U COEAMHEHHbIX NAPAMM OCHOBAHMI QHAMOTUYHO CTYNEHbKAM NECTHULS. [locpeacTsom BOAOPOAHbIX
CBA3EM OAEHWMH COEMHSIETCS TOMBKO C TMMMHOM, O TYAHMH — C LUMTO3MHOM. C NOMOLLBIO 3TOWM MOAENN MOXHO
npocneanTs penaukaumio (yasoenue) camoi monexynsl OHK. [ee yactv monexyns JHK otpensiotes apyr ot apy-
ra B MECTOX BOLOPOMAHbBIX CBA3EM, YTO OYEHb MOXOXE HA PACCTEMMBAHWE 3ACTEXKU-MOMHWK. V13 KOXOOM NONOBMHbI
npexHen Monekynsl cuHTesupyetcs Hosas monekyna [HK. [TocneposatensHocTs ocHoBAHMM dyHKUMOHMPYET
kak matpuua (obpaseu) ang obpasosarms Hosol monekynsl JHK

Orkpoitne xummndeckorn crpyktypsl OHK 6uino oueHeHo kak opHo w3 Havbonee BHOAIOWMXCA OTKPLITHA XX B.
B 1962 r. Yorcon, Kpuk v Yunkuuc Gbinm ynoctoeHs Hobenesckoin npemnut «3a OTKpPbITUS B 0BNACTI MONEKYSP-
HOM CTPYKTYPbI HYKTEUHOBbIX KUCIOT 1 30l OMPEeAeneHue Ux ponu Ans nepeadin MHGOPMaLmMu B KMBOM MATEPUM.

PEMJIMKALMA OHK

NcxopHas uens

Tonouzomepassl

Orcratowas yens  Pparment Okasakm
PHK-nparimep  nparmasa

[enukassl

Poaurensckas JHK

-1 I

Bepyuwias uens

[eH, reHOM, reHoTMN

leH (oT rpey. genos - pop, NPOUCXOXAEHWE) — MATEPHASbHbIA HOCUTENb HACNEACTBEHHOCTH, SIEMEHTAPHAS CTPYK-
TYPHAS W GYHKUMOHANBHAS €AMHMLA HACNEACTBEHHOCTH, NPeacTaBneHHas yiacTtkom monekynsl JHK, xapakrepuay-
IOLLMMCSI CTPOTO OMPEfENeHHOM NOCNEAOBATENBHOCTLIO HYKIIEOTUAOB, OTBEYAIOLLAS 30 CUHTE3 OAHOTO Herka.

[eHoMm — 3TO Bech reHeTMuecKkuit MATePUAn OPraHn3ma, BKIMo4aAs coaepXxalmecs B XpOMOCOMAX reHbl.
leHotun - 310 COBOKYMHOCTb reHOB, JTOKAJIM3OBAHHbLIX B XPOMOCOMOX NHONBUOYYMA.

B 2003 r. 6bin10 30BEPWEHO U3YYEHME FTEHOMA YENIOBEKA M COCTABIEHA MOMHAS KAPTA TEHOB.
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Monekyna PHK

O6pa3oBaHa  OJHOM  MOMMHYKIEOTUAHON  LEMbIO.
[NocnenosatensHocTs Hykneotnaos nossonset PHK
KOOMPOBATL reHeTMYeckyio MHopmaumio. Bee kne-
TO4HbIE OpraHmamel ucnonsayot PHK ans nporpam-
MUPOBAHWS CUHTE3A BENKOB.

Docdar
Prbosa
DPocdar
Prbosa
Docdar
Pubosa
Pocdar
Pubosa

Benok

Monekyna 6enka sBnseTcst NOAMMEPOM, KOTOPbIM COCTOMT M3 BONLLIOTO KonmyecTsa ammHokmncnot (ux 20), coeam-
HEHHbIX MeXy COBOM NENTUAHBIMM CB3AMM, B PE3YILTATE Y4ero 0bpasyeTcs NoNMNenTMaHAs LUenb. benku BenonHsioT
BaXHeliwmMe dyHkumMn. PepmenTbl — BroNOMMYecKme KATANU3ATOPS, YBENUUMBAIOLME CKOPOCTb XMMUYECKUX PEAK-
UMM B KNETKE B COTHM THICSY — MUIIIMOHbI PA3, SBsoTCA Genkamu. benku, Bxoas B COCTAB BCEX KNETOUHLIX CTPYKTYP,
BLIMONHAIOT NAACTHYECKYIO (CTponTENsHYIO) PyHKLMIO, 0BPA3YIOT KNeTouHb ckeneT (MukpoTpyGoukm). devxerus
KNETOK TAKXEe OCYLWECTBAAIOT cneupansHbie 6enku (akTuH, muosuH, auneu). benkn obecneuunsaior Tpaxcnopt
BELLECTB B KIETKY, M3 KIETKM M BHYTPM KNeTk1. BaxHOM sBnseTcs 3awmtHas GyHKUMS — OHTUTENA TOKXE SBMSioTCs
Henkamu. W1 HakoHel, Benku SBRsoTCS OAHMM U3 UCTOYHWUKOB SHEPTUM.

Yrnesogpl

Cocroar w3 yrmepoaa, BOAOPOAd U KUCIO-
pOoAd, NOAPA3AENAIOTCS HA MOHOCAXAPMASI
n nonucaxapuos. Cpegnt MoHoCaxapuaos
B KneTke Hambonee BAXHb MIOKO3a (comep-
XMT LWECTb QTOMOB YMEepoAa) M NeHTO3b
(nsTb aTomos yrnepopal), Bxomsume B co-
CTAB HYKNEWMHOBBLIX KMcnoT. MoHocaxapwa
XOPOLWO PACTBOPSIOTCS B BOAE, MOMMCAXA-
puab — MNoxo. B XuBOTHbIX KneTkax mno-
NUCaxapmabl NPEACTABMEHbl NIUMKOTEHOM, B
PACTUTENbHBIX — B OCHOBHOM PACTBOPMMbIM
KPOXMONOM M HEPACTBOPUMBIMMK  LIENMIONO-
30/, remMuUenniono3on, nektuHom m ap. OHu
ABASIOTCA UCTOYHUKOM SHEPrMU. YIneBoms B
OPraHM3Me B KOHEYHOM UTOre PACLLENNAIOT-
Cs 4O MIOKO3bl, KOTOPAS Y4ACTBYET B O6MEH-
HbIX MPOLECCAX C BbIAENEHUEM SHEPTUMN.

JIunuapl

Monekynbl KUPOB MOCTPOEHbI M3 MMUEPUHT M XMUPHbIX
knenoT. K mponofoBHbM BELECTBAM OTHOCATCA XOne-
CTEPUH, HEKOTOPHIE TOPMOHbI, NEuTWH. Jlunuas - oc-
HOBHbIE KOMMOHEHTbI KNETOUHbIX MEMBPAH (OHM OnMCaHHI
HUXE) BHIMOMHAIOT TEM CAMBIM CTPOMTENbHYIO ByHKUMIO.
OHW 9BASIOTCS BAXKHEMLMM MCTOYHUKOM SHEPTUM. Tak,
ecnu npu MOMHOM okmcieHun | 1 6enka wan yrmeso-
nos ocsoboxpaetcs 17,6 k[lx sHepruu, To npu nonHom
okucnenmn | rxupa — 38,9 klx.




15

YCTPOMCTBO TEJTIA

KuaHb KNeTkM — 370 NOCTORHHBIN OBMEH BellecTs, Unu meTabonmam (oT rpey. metabole — nepemena, npespauwerime), koto-
pbiii npeacTasngeT cobol COBOKYNHOCTb NPOLECCOB OCCUMMASLIAM (DEAKLMM CUHTE3A CNOXHBIX BUONOTMYECKUX MONEKYS
3 Gonee NPoOCTbix| M AMccummnsaLMM (peakumn pacliennenus). B pesynstate muccummnaumm ocsoboxaaeTtcs sHeprus,
3CKMIOYEHHAS B XUMUYECKUX CBA3SIX MULLEBbIX BELLECTB. DTA SHEPIUS UCMONb3YETCS KNETKOW AMst OCYLECTBAEHMS PA3NMYHOM
pPAbOTH, B TOM YACIE 1 ACCUMUISLIN.

9Heprv19 HE BO3HMKAET N HE YHUYTOXAETCA, OHA JIMLLb NEepexoamT n3 OgHOro smMaa B ,EI,pyI'OI;I, I'Ipl/lI'O):I,HbIVI Ana BbIMONHEHNA
pO6OTbI. Knetka MCMNOMb3YET SHEPTUIO, 3AKINIOYEHHYIO B XMMNHYECKNX CBA3AX AMUHOKUCITOT, MOHOCOXAPMOOB M XMPOHbBIX KNC-
JNIOT, KOTOpPbIE O6p03\/IOTC9| B pe3ynbTaTte nMLLEBAPEHNA N3 6eJ'IKOB, YyrneBonoB, XMPOB M MOCTYNAIOT B KNETKY.

BaxHeriume yHKUMM KNETKM — NOAAEPXKAHUE OTHOCWTENBHOTO MOCTOSIHCTBA BHYTPEHHENM Cpedbl, ObMeH MHbOopMaLme
C APYIVIMM KITETKOMM M OKPYXTIOLWEN KNETKY CPENOM, MOCTOSHHbIN CUHTE3 BELWLECTB, OBMEH SHEPTUEN, XPAHEHME U NEPend-
4O BroNOrMYECcKom MHPOPMALMM.

9TO UMHTEPECHO!

Kpoweuras knetka, amameTtp kotopoi He npessiwaet 150 mm (mkpometp = 10 m) — 310 yHuBepcanbHas naboparopus,
B KOTOPO# MOCTORHHO MPOUCXOAMT OTPOMHOE KOMIMUECTBO BHOXMMUHECKVX peakLyi. [ng nopoBHoM paboTsl momsm noHa-
nobunacs 66 nabopatopua obbemom & 10 km® (10 kybGrueckux KMNOMETPOB), NNOTHO HABUTAS MPUGOPAMM 1 ANNAPATAMM.

MJITA3SMATUYECKAY MEMBPAHA I-IJ'ICI3MCITM‘-I6CKCI$I
meMbpaHa
[Nonvcaxapuasi MNonncaxapuas
FMKOKANMKCa FMKOKanMKca CHapyxn  kaxgas — KneTka

MOKPBITA  TOHKOM  (TONWMHOM
9 - 10 um) nnasmartmye-
ckoi  MembBpaHoi  (umTo-
NEMMOM),  OrPAHMYMBAIOLLEN
KNETKYy OT BHEKNETOYHOM Cpe-
osl.  Luronemma  binonksiet
TPOHCNOPTHYIO,  3ALLMTHYIO,
POSrPOHUYMTENBHYIO  PYHK-
UM U BOCTIPHMHMMAET CUTHOMbI
BHELLHEN [na KNeTkM cpeps,
YHOCTBYET B MMMYHHBIX MpO-
Leccax, obecneymsaeTr no-
BEPXHOCTHbIE CBOWCTBA KIIET-
ku. LinTonemma, kak v gpyrne
MEMBPAHHbIE CTPYKTYPbI,
umpoboBHas COCTOWT W3 [iBYX CNIOEB aMH-
304G AL natMdeckux (Monekyna, 4acts
HBIX MoKy KOTOPOM  mMapodUIbHa, T.e.
paCTBOPMMA B BOZE, A ApY-
rast — rmopodobHa, T.e. Hepac-
TBOPWMA B BOAE) Monekyn -
NMEOoB (BUAMAMAHBIA oM, 1in
6ucnoit). B GunmnmaHbii ot
MOTPY>KEHbI MOMEKYTbI Berka.

Tunngs

benkosbie
MOMEKybl
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TpaHcnopT BewecTs Yepe3 MeMOPaHBI

OpHa M3 BOXHENWMX GYHKLMA MIA3MATUYECKON MEMBPAHb — TPAHCTOPT BELLECTB MO 06e CTOPOHH MEMBPAHI.
PasnuyaioT gBa BMOC TPAHCMOPTA: NACCHMBHBIM M OKTUBHLINA. [lepBbilt He TpebyeT SHepruM, BTOPOM — SHepPro3asu-
cumsiit. Macenenbii Tpancnopt. Boga noctynaer B knetky mytem ocmoca (OT rped. 0sSmos — TONYoK, AGBneHue).
Ocmoc — 3To MeaneHHoe NPOHUKHOBEHWE pacTBopuTens (Bodsl) Yepes nonynpoHMuaemyio membpaHy, pasnens-
jOLLlyIO ABA PACTBOPA PA3NUYHOW KOHLEHTPALMK, B PE3YNbTATE YEro UX KOHLEHTPALMKM CTAHOBSTCS OAMHAKOBBIMU.
Onddyans (ot nar. diffusio — pacnpoctpatete, pactekanme) — 3To nepPexon MOHOB MK MONEKY, BbI3BBAHHBIA X
BPOYHOBCKMM [BUXKEHUEM, YEPE3 MEMOPAHLI M3 30Hb, TAE 3TV BELLECTBA HAXOLITCS B OONEEe BLHCOKOM KOHUEHTPA-
UMK, B 30HY C Bonee HM3KOM KOHLEHTPAUMEN 1O TeX NOP, NMOKA KOHLEHTPALUM MO 06e CTOPOHH MEMOPAHSI He Bbi-
PABHSIOTCS.

Cneumduueckre TpaHCNopTHbIE GenkK, BCTPOEHHLIE B MEMBPAHY, NEPEHOCAT Yepe3 Hee HebombLUKe NONSPHbIE MO-
NeKynbl, NPUYeM KaXasi 6enok oCyLecTBnSeT TRAHCNOPT OAHOTO KNACCA MOMEKYI UMK TOMBKO OAHOTO COEAMHEHMS.
Hexotopsie TpaHcMeMBpaHHbe Benku 0bpasyioT KaHAbI.

AKTMBHBIA TPOHCMOPT OCYLECTBASIOT BENK1-NepeHoC kM, Npu STOM PACXOLYETCS SHEePrus, NonyYaemas BCred-
creue mgponmaa monekyn ATD (apeHosuHTPUPOCPOPHAs KUCOTA) MK 3a CHET MPOTOHHOTO NOTEHLMANA.

[NormoueHe KNeTKam1 MAKPOMONEKY U YaCTHL, TPOUCXOMMT MyTem 3HAoUMTO3A (oT rped. endon — BHyTpw, kytos —
KneTka), sbideneHne — nyTem 3k3oumTosa (oT rped. exo — BHe, kytos — knetka). MasectHs ase pasHoBMOHOCTY
3HIOUMTO3A: HaroumTos — nomouweHre Yacmy (ot rpey. phagos — noxupaiowmii u kytos — knetka) v nMHouuTo3s —
NOMMOLLEHWE PACTBOPEHHLIX BELLECTB (OT rpey. pino — mbio). B npouecce sHAO- M 5K30UMTO3Q TPAHCIOPTUPYEMBIE
BELLECTBA 3AKIOYEHH B MeMBPaHHbIe Ny3bipbki. [lonagaiolie B KIeTKy NyTem SHAOUMTO3A BELLECTBA, OKPYXEHHbIE
MeMBPaHON, GOPMUPYIOT 3HZOCOMBI [OT rped. soma — Teno). MoMMMO TPaHCNOPTHOM, MEMOPAHA BHINOAHSET 6a-
pbepHyI0 GyHKUMIO (OHO MPOMYCKAET OfHM BEWECTBA U NPEeNsTCTBYET APYTMM] U PELENTOPHYIO GyHKUMIO (BOoCnpMs-
e MHbopmaumm).
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MeMm6paHnHbie opranenssi

KOTOPbLIX AHANOMMYEH ONMUCAHHOMY BbILLIE CTPOEHUIO UNTONEMMbI.

B knetkax 4enoseka HAXOAWTCS OFPOMHOE KOMWUYECTBO BHYTPWKNETOUHBIX MEMOPAH, OBPA3YIOLMX HECKOMBKO
M3ONMPOBAHHBIX OTCEKOB, MM KOMMOPTMEHTOR (OT aHml. compartment — otaenewue, kyne), oTIMYQIOLLMXCS APYT
OT [pyra CTpoeHnem 1 QyHKLUMEN: LUUTO30Mb, SAPO, SHOOMIA3MATUYECKAS CeTh, KOMMNEKC [onbaXu, MUTOXOHAPWN,
NM30OCOMBI, MEPOKCMCOMBI. bnarofaps 1x HanMumMio B KNeTke OAHOBPEMEHHO NPOTEKAET OOMbLIOE KONMYECTBO PA3-
NMYHBIX, PA3AENEHHBIX B MPOCTPAHCTBE BUOXMMMHECKUX PeakLuit. [Ton STOM B KneTke UMeloTCs onpefeneHHsle myTH,
MO KOTOPLIM NEPEMELLAIOTCS CUHTE3UPOBAHHLIE BELLECTBA, O TAKXE MyTH, MO KOTOPLIM BEWECTBA NOCTYNAIOT B KieT-
Ky M BHIBOASTCS 13 Hee. Bce MemMOpaHHLIE OpraHennbl MOCTPOEHb! U3 SNEMEHTAPHBIX MEMOPAH, MPUHLMM CTPOEHS

SHOOMNA3MATHUHECKAS CETb

Toy6oukm
rMaaKo’t
(arparynsproii)
ce

LncrepHs
TPAHYNAPHOM CETU

, HapyxHas sgepras membpara,
nokpuiTas prbocomamm

% [Moposbiit komnnekc
.' »
. 4

4 _ BhyTpeHHss
€ Y. snepHas membpaHa

3HJJ,OI'IJ103MGTVI'~IGCKGSI
CceTb

SMNC npeacrosnger coboi  emu-
HblA  HEMPEPLIBHLIM  KOMMAPTMEHT,
OrPAHMYEHHBI MEMBPAHOM, obpa-
3YIOWEN MHOXECTBO MHBAMMHALMN
M cknomgok. Pasmmyalotr gra TMNA
SlNC: wepoxoBaras, wm rpa-
HyfISIpHAs, M Fnagkas, wiu arpa-
HynspHas. HapyxHas — cTopoHa
nepeoit  MoKpbITa  prbocomamu,
BTOPOW — nuweHa mx. PyHkumm rpa-
HynsgpHon DI1C - cuHTes Genkos
pPUBOCOMAMM M TPAHCMOPT  Ger-
KOB; MOOKOM — CUHTE3 M OOMEH
YIMEBOMOB W IMMMACE (B TOM uncre
CTEPOMOHbBIX TOPMOHOB, MMKOTEHQ,
XONECTEPUHA), PA3PYLIEHWE TOKCH-
HOB (neyeHouHble KneTku), cuHTes
XNOPUAOB, M3 KOTOPbIX 0bpasyeTcs
CONAHAs KMCIIOTA (KNETKM Xemynou-
Hbix xenes). Inaakas MC yuactsy-
€T B MbILUEYHOM COKPALLEHMM, OT-
rPAHMYMBAET OymyLye TOOMBOLUTI
B METAKOPHOLMTAX.
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-:TPOHCTBO TEJTA HEJTOBEKA

Komnnekc lonbaxu

Annapat lonbmku  (BHYTPUKNETOUHBIA  CETHATHIN
annapar, K npeacrasnser coboit cosokynHOCTs
UMCTEPH, My3bIPbKOB, MNACTUHOK, Tpybouek, me-
LIOYKOB, OTPAHMYEHHBIX MEMOPAHOM, B KOTOPbIX
HOKAMMMBAIOTCS, COPTUPYIOTCS M YNAKOBBIBAIOT-
CS CMHTE3MPOBAHHbIE NPoAyKTh. OHKM BLIBOAMT-
CS M3 KIETKM C MOMOLLIO My3bPbKOB, KOTOPbIE
otwennstotrcs o1 KI. Kpome Toro, B komnnekce
[OMbIXM CUHTE3MPYIOTCS CNOXHbIE YrneBodsl, 0b-
pa3yloTcs 6ENKoBO-yrMEeBOAHbE KOMMIEKCH U MO-
IMPULMPYIOTCS NMEPEHOCUMBIE  MAKPOMOMEKYTbI.
Cuntesnpyemsie SMNC BellectBa nepeHocsTCs
TPAHCMOPTHBIMU MY3bIPLKAMM, OTMOYKOBLIBAIOLLM-
mucs oT Hee U crmsaommucs ¢ KI, ot koToporo
MOCTOSIHHO OTMOYKOBLIBAIOTCS CEKPETOPHBIE My-
abipbkn. OpHa 1a saxHsbix yHkumin K[ - cbopka
KNETOYHbIX MEMBPQH 13 BELLECTB, CUHTE3MPYEMbIX

8 2MC.

JIN3OCOMbI

[Mnasmanemma

Peuyknmposahme
MeMOpPaH

\

Darountos

KOMIJIEKC roOJ1baXH

KonaeHcupyiowpe
BOKYO/U

Lincrepra
rpOHynngoh
nc — g
.
TpaHcnopTHble <1
ny3bIpbKM
i3 ey
/.
Ortnouykoebisa- A ) Q 4
oLecs ?,. , AZA\) L 5 @0 [lysbipbky,
My3blPbKN N oTwenna-
joumecs
Cnnarne e KoM
TPAHCNOPTHO- fyiekea
rO Ny3biPbKa foneaxy
c popmnpyio- 3penas
Lieincs NnoBepx- NOBEPXHOCTb
HOCTbIO

O

\&R°. A

KonpeHevpyiowme [lysbipbky, OTwennsiowmecs
BAKYOmM OT komnnekca [onbaxu

JInsocomel
B 1955 r. K. pe [ioB oTkpbin go Tex nop

Bropuuras
nmn3ocoma

CDorocowﬁj

n OcratoyHoe Tenbue
epBUYHbIE J
NN30COMBI ‘-f%.

MNpo-
TOHHbIVA
Hacoc

MyneTisesukynspHoe

009 Tensue

o, Il

N\ Oumctka nmzocom
o o OT MOHOMEPOB

lparynspHas e
sHponnas-
MaTHYEC-

[MuHoumnTos

YyacTok arpaHynspHoi
3HOOMNA3MATUYECKOW CETU

HEeW3BECTHHE MEMOPAHHbe OpraHens —
nmsocomsl arametpom 0,4-0,5 mrm, copep-
xatpe okono SO BUIOB PANMUHBIX TMAPONN-
THYECKMX DEPMEHTOB. DTO OTKPHITUE CTONb
BOXHO, YTo ero astop B 1974 r. 660 yoo-
ctoer Hobenesckon npemmn. Jlnzocomsl
OCYLLECTBASAIOT BHYTPWKIETOYHOE <«MEepeBa-
pveaHue» (pacliennerne) sewects. Mone-
Kyt GEPMEHTOB SIM3OCOM CUHTE3WPYIOTCS
pubocomamu sepructon IC, otkyaa ne-
peHocsatca 8 Kl or kotopol oTwennsior-
CA My3bIPbKM-IM30COMBI, COfepXaliue STu
bEPMEHTSI.




YCTPOMCTBO TESIA YEJIO

MUTOXOHOPUA

HapysHas membpana Cknagka BHyTpeHHeM MembpaHsl

[prbosuraHse TensLa

KpucTsl

Marpuke

O6uwee crpoetue, cxema CrpoeHue KpucTbl, cxema
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Mutoxonapum

MuToxoHapWK, SBNSIOUMECS «IHEPTETUYECKUMM CTAHLMAMM KIETKU», YYACTBYIOT B MPOLECCAX KNETOYHOrO ALIXAHMS.
OHu npeobpasyioT sHepruio 8 GopmMy, AOCTYMHYIO /1St MCMONb3OBAHMS KNETKOM. MUTOXOHAPWM SBNSIOTCS OPraHes-
NaMK C ABOWHBIMKM MEMOPAHAMM, MEXLOY KOTOPHMM PACMONOXEHO MEXMEMBPAHHOE NPOCTPAHCTBO. BHyTpeHHss
MemMBpaHa 0bpasyeT MHOTOYMCIIEHHbIE CKNAAKK (KpUCTb), 6Naroaaps KOTOpLIM e NNoWaak PE3KO YBEIUYMBAETCA.
K eHyTpeHHelt (0bpalueHHOM K MATPUKCY) NOBEPXHOCTH KPUCT NPUKPENNEHO MHOXECTBO 3MEKTPOHHOMNOTHLIX Cy6-
MUTOXOHAPUANbHLIX anemeHTapHbix YacTuy (go 4000 Ha 1 mkm? membpatsl), metowmx popmy rpuba.

B MUTOXOHAPUSX SHEPTMsS 3ANACAETCS B XMMUUECKMX CBA3SX aaeHo3uHTpudochopHon kucnots (ATD). ATD sens-
eTCc YHWBEPCANbHbIM MEPEHOCYUKOM M OCHOBHbIM AKKYMYJSISTOPOM BHEPrMM B KieTKe, KOTOpas 3aK/O4YeHa
B BbICOKODHEPreTUYECKMX CBS3SX MeXAY Tpems ocTatkamu ¢ochOpHOM KMCAOTI. 3TA SHEPrUs UCMOMbayeTcs
OPrOHU3MOM [/151 OCYLLECTBEHUS MbILIEYHOTO COKPALLEHMS, CUHTE3A PA3MUYHBIX BELLECTB.

KneTouHbi# ueHTp

KneTouHsiit ueHTp, 06pa3oBaHHbI AByMd LeHTpHonsmu (gunnocoma), Hoxomutes 86mman sppa. Kaxaas ueHTpuons
NPeAcTaBNaeT COBOM LWMIMHAP, CTEHKA KOTOPOTO COCTOWT M3 AEBSTU TPUMIETOB MUKPOTPYOOUEK IMHON OKOMO
0,5 mkm 1 onameTpom okono 0,25 MKM; TPMMNET COCTOUT 13 TPEX MUKPOTPYOOUEK, OBPA3OBAHHLIX MOHOMEPAMN Ber-
ka TybynuHa. LieHTprionu yasaneaioTes B KneTouHom uukne. He nckniodeHo, 4To, NogobHO MUTOXOHAPUSIM, LEHTPUOMM
comepxart coberaenHyio AHK. LleHtpuonu yuacteyioT B 06pa3osaHmu 6a3ansHbX TEREL, PeCHUYEK U KTYTUKOB 1 B 0O-
PA30BAHUM MUTOTUHECKOTO BEPETEHO.

Knetku coxpahsior caoio dopmy 61aroaapst HamMuMio KIETOUHOro ckeneta (uurockeneta), obpasoBaHHOMO MUKPO-
Tpyboukamu. Liutockenet — ogHa M3 BaXHLIX OTAMYMTENbHBIX OCOBEHHOCTEH 3YKAPMOTUHECKMX KIIETOK.




