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AHATOMUA YENNIOBEKA

AHaTOMUA yeNoBeKa OBLLENPUHATO HA3bIBAETCS HOPMAJIbHOM
aHaTtomuel. Hopma — oTparkeHue 3[,0pOBOro, peasibHoOro co-
cTosiHUA Yenoseka. HopmaneHoe cmpoeHue, U CoCTosiHWE,
opraHa, opraHM3ma — OTCYTCTBUE HaPYLUEHUHN B UX PYHKLMUSAX.
Honyctumbl BapuaHmer HOpmbI Kak Hanuuue UHAUMBUAYaNbHOW
u3mMeHunBoCTH. OTK/IOHEHHSI OT OBLLEN 3aKOHOMEPHOCTH, Bbl-
XOAsLLMe 3a rPpaHuLLbl HOPMbl, — GHOMA/IUS.

Bce niogu obnapalor OfQMHAKOBLIM M1AHOM CTPOEHHS
W NpuWHagieXkaT K OAHOMY BWAY, XOTS KaXKAblW UenoBeK He-
NOBTOPUM U OT/IMHAETCA OT OPYrMx CBOWUMHU 0C06eHHOCTﬂMVI.
lnaBreie npuHyuner cmpoeHus mesaa 4esnoBeka — [LBYCTO-
POHHSS CUMMeTpHUs (CXOACTBO CTOPOH, HO He abconioTHoe),
NONSIPHOCTb (Pa3IMyHOE CTPOEHUE U PYHKLMUS MOIOCOB), KOp-
pensuus (COOTHOLIEHWE MEXAY OTAE/bHbIMKU YacTsiMM), Cer-
MEeHTapPHOCTb (Y Ye/IOBEKA TONIbKO B 061ACTH Ty/I0BMLLA).

AHaTomusi paccmaTpuBaeT MOHATUE O TWUMax TeNocso-
eHus. KBanuuumpytoT Tpu TUNa TeNOCTIOXKEHUs YesloBeKa:
LONIMXOMOP(HDBIN, BpaxuMopdHbii U Me3oMopdHbIi. Yeno-
BeK OdosuxomopghHoeo mesocaoxcerus (epey. dolychos —
L/IMHHBIA, morphe — BWA, hopma), UIM aCMEeHUK, — CTPOU-
Hblﬁ, C OTHOCHUTENIbHO 601166 TOHKUMHU KOCTAMMHU U ONTUHHbIMH
KOHeYHoCTAMM, Bosiee cnabbiM pPasBUTUEM MbIlWL W KWPa,
c npeobnajaHWeM MPOAOJbHbIX Pa3MEPOB Hagh MorepeyHbl-
MW. BHyTpeHHWe opraHbl onyLieHbl, AuadparMa pacrnonoxe-
Ha HWXe, cepAle pPacroioXKeHO MOYTH BEPTUKAsIbHO, Nerkue
AnvHHee. Yenosek 6paxumopghrozo mesocioxceHus (rped.
brachys — KoOpoOTKuWM), UNKW eunepcmeHuK, — YNUTaHHbIM, C
npeobnagaHuemM nomnepeyHbix pa3mMepos. e M TOHKOM KuLu-
KW OpPHEHTUPOBaHbI NMPEUMYLLLECTBEHHO FOPU30HTasIbHO, Aua-
dparmMa pacrnosioxxeHa BbICOKO, JIerKMe YKOPOUEHbl, OTHOCH-
TeNbHO GOJIbLIOE CepALe PacnosioXeHo nonepeyHo. Yenosek



AHaToMUsA yenoseKka

S

ME30MOPGHO20 MENOCAONCEHUS (2pey. MESOS — CPELHUM),
WNW HOPMOCMEHUK, — YesIOBEK, Y KOTOPOro aHaToOMUYecKkue
0COBEHHOCTU NPUBIMXKAIOTCA K YCPEeAHEHHbIM NapameTpam
HOpMbI (C yyeToMm nona, Bo3pacTa, U ap.).

YCTPOUCTBO TEJIA YEJIOBEKA

OpraHu3am yesioBeKa e, OH CNOCOBEH CyLLLECTBOBATb TOJIbKO
6narofaps csoew uenocTHocTh. OpraHuam YesloBeKa BK/lOHaeT
comy (epey. soma — Tesio), KOTopasi OXBaTbIBAET KOXY, KOCTH,
coeMHEHUs KOCTeM, MbllLbl M 0Opa3oBaHHble MU BMECTUIN-
wa (nonoctu), u BHympeHHocmu, PacnosioXXeHHbIe BHYTPH MO-
noctei. K come v BHYTPEHHOCTSIM NOAXOAAT U Pa3BETB/IAIOTCS
B HWUX COCYAbl U HepBbl. B opraHWame onpenensior HECKOIbKO
HepapxMyecK1X ypOBHEMN: OPraHM3MEHHbIW, CUCTEMHbIW, OpraH-
HbIW, TKAHEBbIW, KJIETOYHbIN.

MepBbli MepapXx1yecKuii ypOBEHb CTPOEHHS YenoBeKa —
UEs0CMHbIU OPeaHU3M.

Bropo# nepapxuyeckuit yposeHb — cucmemer u annapa-
mei opeaHoB. Cucmema — COBOKYMHOCTb OPraHoB € 0BLum
N1aHOM CTPOEHWS, €AMHCTBA, MPOWUCXOXKAEHHWS, BbIMNOJHSIO-
WKUX 0aHY Bonbluylo yHKUMIO (HaNpUMep, AbIXaHWs, NULWEeBa-
peHus U ap.). B opraHMsme yenoseka BbIgeNAOT caeayolLime
CUCTEMbI OpraHoB: Ovixanus (OvixamesvHas), nuueBapeHus
(nuweBapumenvHas), cepdeyHo-cocyducmas, KpoBeHocHas,
moyeBas, nosnoBas, HepBHas, opeaHsl 4yyBcmB (ceHcopHsbie
cucmemet), numgpamuyeckas u aAum@oudHas (opeaHsl Kpo-
BemBopeHus u ummyHHOU cucmemsl). Tlo pyHKLUOHANbHO-
My NPU3HaKy opraHbl 0ObeguHeHbl B annaparbl: MO0 opraHbl
C Pa3/IMyHbIM CTPOEHHWEM W MPOUCXOXKAEHWUEM, BOZMOXKHO He
CBSi3aHHblE MEXAY COOOM aHAaTOMWUYECKH, HO BbIMOMHSIOWME
obulyo dyHKuMIO (Hanpumep, onopHo-0BuzamesesHeil anna-



pamei), nMbo opraHbl, BbINOJHSAIOWMUE pPasHble (YHKLUH, HO
CBsI3aHHblE €[JMHbIM NMPOUCXOXAEHUEM (Hanpumep, Moyenoso-
Bod annapam).

TpeTtui vepapxuueckui ypoBeHb — opzaHel. OpeaH —
CTPYKTYpHasi eAWHMLa opraHuaMa Cco cneuuduryeckon
yHKuMer (Mnu dyHkuusamu). Kaxkgomy opraHy (Hanpumep,
cepoye, 2s103, KUWKQA) CBOWCTBEHHbl OnpepesieHHble op-
Ma M CTpOeHWe, KOTOpble MpUCnocobeHbl K BbIMOIHEHHIO
crneuuanbHON (PYHKLMUH.

UeTBEpPTbIH MEpapXHUUECKMI YPOBEHb OpraHW3aLuu — 06-
pasyrowue opeaHel MKAHU. TKaHb — COBOKYMHOCTb KJIETOK
M MEXK/IETOYHOrO BEeLLeCTBa, KOTOpble OObefWHEHbl eaWH-
CTBOM MPOUCXOXAEHHUSA, CTPOEHUSA U DyHKLMUK. B opraHusme
YesIOBEKA YCTAHOBJIEHO YeTbipe TWNa TKaHEeW: anuTeNnasbHble,
coefUuHUTEe IbHbIE, MbilLEeYHble U HEPBHAaA.

MaTbIM MepapXxrMyecKkuit ypoBeHb OpraHu3aunuu — Kaemka.
HeBO3MOXKHO NMOHSATL CTPOEHUE W PYHKLMHK TKaHeW 6e3 3HaHHK
OCHOBHDbIX MPUHLUMMNOB CTPOEHUA KNETOK.

YcTpoKcTBO Tena yenoBeka

ol
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KNETKA

Knetka — cTpyKTypHas asieMeHTapHas e AMHHL,A BCEro >KMBOTO.
OCHOBHbIE MOJNIOXKEHHUS KNETOUYHOW TEOpWUU (HEMELKHMH Yyue-
Hbi T. LLIBaHH): KNETKU pacTeHUM W XKMBOTHbIX MPUHLMNUANb-
HO CXOfHbl MeXAay coDOoW, BCe OHM BO3HWKAIOT OUHAKOBO;
BCE TKAHW U OpraHbl COCTOAT U3 K/IETOK; LeATENIbHOCTb opra-
HA3MOB — CYyMMa >XM3HeAesATe/IbHOCTU OTAE/IbHbIX KETOK.
Hemeukui yyeHbirt P. BupxoB fokasasn, uTo KNeTKh — MnocTo-
AIHHas CTPYKTypa, BO3HUKAIOLLUE TO/IbKO NyTEM Pa3MHOXKEHMUS.

KneTke npucywu Bce CBOWCTBA >XMBbIX OPraHW3MOB:
pa3MHOXeHWe, POCT, pPas3BuTHE, yABOEHHE W nepegada Guo-
JIOTUYECKOM UH(OPMaL MK MOTOMKaM, pereHepauus, akTUBHas
peakuus Ha pa3apakeHusi, oBMeH BeLLecTs, NoayyeH1e aHep-
’Mn" U3BHE U UCNOJIb30OBaHUE 3T01:1 3HEepPrun AnAa BbINOJIHEHKUA
paboTbl M Noaaep>KaHus NOCTOSHCTBA COCTaBa M CTPOEHHS,
ajantauusi K okpy»Katouien cpege. Knetka vmeet Bbicokoymno-
psSLOYEHHOE CTPOEHHE.

CoBpeMeHHOE Hay4YHOE NPeLCTaB/IeHHWE BK/IIOYAET OCHOB-
Hble MOJIOXKEHUS KNIeTOYHOWU TEOPUM:

— KJleTKa — YHUBepcasibHas 3/IeMeHTapHas eguHuua
BCErO YKUBOTO;

— pPa3MHOXKEHHWE KNETOK NPOUCXOLWT TOJIbKO NyTEM Lene-
HUSA UCXOOHOMN K/IETKH;

— CTPOEHUE, XMMUYECKUIM COCTaB, (PYHKLHUHU KIETOK BCEX
>KMBbIX OPraHU3MOB CXOAHbI MeXXay cobow;

— MHOTOKJIETOYHbIE OPraHW3Mbl — 3TO CJIOXKHbIE KJIeTou-
Hbl€ KOMM/IEKCbI, KOTOPble 06pasytoT LLeNOCTHbIE CUCTEMDI.

CyliecTBytoT ABa TUNa K/JETOK: 3yKapUOTUUYECKHe KieT-
KM (npocTeimre, BOJOPOC/H, rpubbl, IMWANHWUKK, pacTeHus,
>KMBOTHbIE) U MPOKapUOTUYECKHEe KNeTKU (baktepuu, MUKO-
nna3mbl, CNUPOXeTbl, XNaMWUAWK, PUKKETCUHU, aKTUHOMMLETbI,
CUHe3eneHble Bogopocu). [pokaproTHueckas Knetka Mmeet



MeHee CJIOXKHYIO OpraHu3auuio, a BbICOKO JuchdepeHumpo-
BaHHasl, Oofiee CNOXKHO OpraHWM30BaHHAs 3yKapuOTHUUYecKas
knetka obnagaer s4pOM, OrpaHWuYEHHbIM ABOWHOM sLepHOM
MeMbpaHoH, 6ONbWMM KONMUECTBOM MeMBPaHHbIX OpraHesI.

Knetka — rnaBHas cTpyKTypHas v oyHKLHWOHAIbHAs ean-
HUUa 1loBOro >KMBOro OpraHu3Ma, KOTOpas OCYLLEeCTBAseT
poCT, pa3suTe, OBMeH BELLECTB W IHEPIUM, XPAHWT, nepepa-
GaTbiBaeT, peasM3yeT reHeTUYecKylo uHdopmaumio. Mopdgo-
NIOTUsi PaccMaTpUBaET KETKY KaK CIOXHYylo cuctemy 6uono-
JIMMEPOB, COCTOSILLYIO U3 LeHTpa (sapa) U oKpyrKatolienh ero
uMTONNA3Mbl, F4e PacnosiaraloTcsi OpraHessibl U BKJIIOUEHUS
(rpaHynbl). Knetka obszatesibHO oTeneHa OT BHELWHeH cpeabl
naasmaruyeckor MembpaHoh (LUTONEMMOM, NnasmaneMmon).
KneTkn pasHoobpasHbl MO CTPOEHHIO, XMMUUECKOMY COCTaBy,
¢opme, cnocoby obMeHa BeLecTs.

XuMHueckuit coctaB Knetku skiodaetr 6onee 100 xumu-
UECKHMX 3/IEMEHTOB, U3 KOTOpbIX okosio 98% cocTtaBnsioT KUCO-
poa, yrnepog, Bofopog, a3or. OctasibHble 3/1eMEHTbl — MAKPO-
anemeHmesl (KanbLWK, MarHum, >xeneso, KaJun, HaTpuK, hocdop,
cepa) U mMukpossnemeHmesl (MoL, UMHK, pTOp, Meab, MapraHel,
W p.), UrpatoLue Ba>kHyto posib B 0OOMeHe BELLECTB B KNeTKe.

Knetka cocTouT U3 opraHMYecKnx U HEOpraHUYECKUX Be-
wecTs. Opaaruyeckue BewecmBa — GenKu, yrnesoapl, Xupbl
(nunuppl), HyKNEeMHOBbIE KUC/IOTbI.

Monekyna 6enka — nosumep, COCTOSILLMM M3 MOBTOPSIO-
WMXCs eauHuy MoHomepos. MoHomepbl H6enka — 20 amuHo-
KWCIOT, COefIMHEHHbIX MexXay coboi nentuaHbiMu ceassmu. 06-
pa3oBaHHas M3 MOHOMEPOB MoNMnenTUaHas uenb (nepBuyHas
cmpykmypa 6esKa) 3aKpyumBaeTcs B Cnupasb W, Takum obpasom,
BO3HWKaeT BmopuyHas cmpykmypa 6esxka. OnpepeneHHas npo-
CTPaHCTBEHHasi OPWEHTALMS MOSMMNENTULOHbIX Lenen paetr mpe-
muyHyto cmpykmypy 6eska, a 06beauHEHE HECKONIbKUX TPETHY-
HbIX CTPYKTYP COCTaBASIET yemBepmuyHyo cmpykmypy 6eska.

Knetka

~
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Benku sBnsiotcs  GUONOrMYECKUMM  KaTanu3aTopam,
YBE/IMYUBAIOLLUMU CKOPOCTb XMMMUUYECKHUX peakLUW B KeTKe
B MUJ/ITMOHBI Pa3, BbINOJHAOT CTPOUTE/IbHYIO (M1aCTUYECKYIO),
[IBUraTesibHyto, 3aLLMTHYIO, IHEPreTUHECKYIo (PYHKLIMH, a TaK>Ke
obecreunBaloT TPAHCMOPT BELLECTB BHYTPU KJIETKU, U3 KIETKH
U B Hee.

YrneBogbl — 3TO OCHOBHble UCTOYHWKK 3HEpruu. Yrne-
BO/Abl NOJPA3AeNAOTCS Ha MOHOCaxapHuibl U NosMcaxapuppbl,
MOCTPOEHHble W3 MOHOcaxapupoB. [lonucaxapup rMKOreH
HaxoOWTCS B >KMBOTHbIX KJIeTKax, Nosicaxapuibl Kpaxman
W LenTono3a — B pacTutesibHbix. CnoskHble yrneeropl (coeau-
HEeHHble ¢ BenKkamu, KMpamu) yuyacTeytoT B 06pa3oBaHuu Kie-
TOYHbIX MOBEPXHOCTEN W B3AUMOLENCTBUU KNETOK.

Jlunuabl — >KKpbl W XKUponofobBHble BelecTsa (xonecTe-
PHH, NELUTUH, HEKOTOpble TOPMOHbI). B cTpoeHun mMonekysnbl

YXMUPOB OCHOBHbl€ KOMMOHEHTbl — [JIMLEPHUH W XXHUPHbIE KWC-
NoTbl. JIUnuAbl BbINOJHAIOT CTPOUTENIbHYIO M SHEPTreTUYECKYIO
hyHKLHH.

HykneuHoBble KHCNOTbI — MOJMMEPHbIE MOJNEKY/bI,

obpa3oBaHHble MOHOMepamu (Hykneotugamu). Hykneotup
COCTOUT U3 NYPHUHOBOro wiu NUPUMUOHUHOBOIO OCHOBAHHMA,
caxapa (neHTo3bl) U ocTaTka hochopHOM KUcnoTbl. Bece knet-
KW MMEIOT [Ba TWMa HYKNEUHOBbIX KWUCJ/IOT, OT/IMYAIOLWMUECS MO
COCTaBy OCHOBaHWW W CaxapoB: [€30KCUPUOOHYK/IEUHOBYIO
(AHK) v pubonyknentosyio (PHK).

Mounekyna JHK cocToWT U3 aBYX NOJNIMHYKNEOTUAHBIX Lie-
new, 3aKpy4YeHHbIX OfiHA BOKPYr APYroM B BUAE ABOWHOMW Cnu-
pann. A30TUCTble OCHOBaHUS 0Beux Lenel coeuHeHbl Mexxay
coboi KoMnnemeHTapHO (B3aMMOAOMNONHSAS) BOAOPOLHbIMM
CBSA35IMM, KOTAa aleHUH COeAUHSIETCSA TONIbKO C TAMHUHOM, a
LUTO3UH c ryaHuHoM (A=T, '=L). B a3oTucTbiXx OCHOBaHHSX
OHK 3anucaHa reHetvueckasi uHdopmauus, onpegenstouias
CneuudUUHOCTb BEeNKOB KJIETKH, T.e. MNOC/IeLOBATENbHOCTb



amuHokucnot B 6enkosor uenu. IHK nepenaet no HacnencTtey
BCE CBOWCTBA.

FeH — yuactok monekynbl OHK, anemeHtapHas ctpyk-
TypHas u PyHKUHMOHA/IbHAS eauHULa HAC/IeACTBEHHOCTH, Ma-
TepHasibHbIi HOCHUTE/Ib HACNenCTBEHHOCTH, KOTOPbIM Xapak-
TEepU3yeTCcss CTPOro OnpenefneHHoONn NoC/ieA0BaTebHOCTbIO
HYK/E€OTUA0B 1 OTBEUYAET 3a CUHTE3 OAHOrO Hesika Unn NpusHa-
ka. leHOM — Becb reHeTHYeCKUI MaTepuan opraHnama, BKJo-
yas reHbl B Xxpomocomax. [eHOTUN — COBOKYMHOCTb reHOB,
HaXOA4SLLMXCSA B XPOMOCOMax OpraHu3ma.

Mounekyna PHK cocToWT W3 OpHOW NOJIMHYKNEOTULHOM
Lenu U HaXO/WTCA B sape v uutonnaame. CyliecTBytoT TpU THna
PHK: 1) mPHK — wuHdopmMauuoHHas, wiv MecceHaXep
PHK (anes. messenger — nocpeaHuk), NnepeHoCcUT uHdpopma-
LMIO 0 HyKNneoTuaHom nocnegosarenbHoctw JHK B pubocombi;
2) TPHK — TtpaHcnoptHaa PHK nepeHocut aMMHOKMCIOTbI
g pubocombi; 3) pPHK — pubocomanbHasa PHK yuactsyer
B 0bpasoBaHuu pubocom.

CTPOEHMUE KNETKH

B opraHuame uenoseka MMeIoTCs KJIETKH CaMbiX Pa3HbIX hopM:
LWapoBHAHbIE, OTPOCTYaTble, OBOMAHbIE, KyOWueckue, Bepe-
TEHOBWAHbIE, NUPaMUOAnbHble, YellyhuaTble, ameboBUaHbIE,
NpU3MaTHYecKue, NoIMroHanbHble, 3Be3uarble, niaockue. Pas-
Mepbl KJIETOK BapbHPYIOT OT HECKOJIbKMX MUKpomeTpoB fo 200
MKM (sHueKkneTka).

Kaxpas knetka umeert yutonnasmy u sapo. Liutonnasma
COCTOMT M3 ruasion/ia3mbl, OpraHess OOWEro HasHaueHws,
KOTOpbIE €CTb BO BCEX KJIETKAX, U OpraHesis CrneuuaabHoro
Ha3HauYeHWsi, UMEIOLLMECS TOJIbKO B OMPELEsIeHHbIX KJIeTKax
W BbINOJHSIOWMX CheuranbHble dyHKuuK. Ewe B knetkax 6bi-
BAIOT BPEMEHHbIE KJIETOUHbIE BKJIIOUEHHSI.

Knetka
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Mnasmatuueckas membpaHa (uutonemma, nnasma-
nemma) tonwmuHon 9 — 10 HM NOKpbIBAET KIETKY CHapy»u
W OrpaHuuMBaeT ee OT BHEeK/IeTOYHOW cpepbl. DyHKyuU LUTO-
neMMbl: obecreyeHne NMOBEPXHOCTHbIX CBOWCTB K/ETKH, pas-
rpaHuyuTeIbHas, TpaHCNopTHas, 3aLLUTHYIO, YHacTUs B UMMYH-
HbIX npoueccax, peuenuuu (BOCNPHUATUS CUrHAJIOB BHELUHEH
ONns Knetku cpepdbl). [lnasmanemma uvMeeT TpexcnowHyio
CTPYKTYPY, Y KOTOPOW BHELUHAS MOBEPXHOCTb MOKPbITA TOHKO-
PUBPHINAPHBIM TIMKOKATIMKCOM, COCTOSILLUM M3 KOMIIEKCOB
YIrNIEBOAOB C >KUPaMU (FMKONMNUEOB), FMKONPOTEUAOB (KOM-
NJEeKCOB yrnesonos ¢ 6eskamu), BOKOBbIX YreBOAHbIX Lenen.
Liutonemma obpasyer pspn crneuudryHecKux CTPYKTyp: medic-
K/emoyHsie coeOuHeHus, MuKpoBOpPCUHKU (nylweHHble opra-
HeNN NafbLeBUAHbBIE BbIPOCTbI KNETKH), PECHUYKU, KAE€MOYHbIE
uHBa@euHaUUU  OMPOCMKU.

Liutonemma wmeer fBa cnos mMonekyn (rMAPOQUIbHBIX
U rMAPOdOBHbIX) AMNUAoE (BUAUNMAHbIA cnow). B 6ununua-
HbIl C/IOW MOrpy>KeHbl MOJIEKY/bl BesIKa, HEKOTOPbIE U3 KOTO-
pbIX NPOXOAAT Uepes BCIO TOJILLY MeMBpaHbl, Apyrie HaxoasT-
CA B HAPY>XHOM WJ/IM BHYTPEHHEM Cnosx memOpaHbl. MHorue
6esiku csizaHbl ¢ 6enkamu uutonnasmol. benkosbie Monekysbl
TaKkXKe ABNSAIOTCSA rMAPOGOOHBIMU U FMAPOMUIIbHBIMU: UX TU-
LPOhOBHbIE YUACTKU OKPYXKEHbl aHaNOrMUHbIMU «XBOCTaMH»
NIUNWUAOB, & FMAPOQUIIbHbIE OBpPALLEHbI UK BHYTPb WK Hapy-
Xy KneTku. Besnku penatcs no cBoMm MeMBpaHHbIM PyHKLMUAM:
peLenTopbl (BOCNPUHWUMAIOT CUrHasbl), PepMeHTbl, NepeHo-
Cuukm; ectb 6esiku, obpasylole KaHaibl A8 NPOXOXKAEHHUA
onpegaeneHHbIX HOHOB UK MOJIEKY1.

TpaHcnopT BewecTB — ofHa U3 HEOOXOLUMbIX (PYHK-
UMM nnasmatuyeckom Membpadbl. Pasnuualor gBa  BMAa
TpaHcnopTa: MNacCUBHbIM (He HY>XHa 3Heprusl) U aKTUBHbIW
(Hy>kHa 3Heprus). AKTUBHBIM TPAHCMOPT OCYLLECTBAIOT
GesIKU-NepeHOCUUKH C MOMOLLbIO 3Hepruu Mmonekyn ATD



(apeHO3MHTpUdOChOPHAs KUCN0Ta) UK 3@ CYET MPOTOHHOIO
noteHuuana.

B knetky Boga noctynaet nytem ocmoca. Ocmoc (epey.
0SMOS — TO/YOK, AaB/l€HHE) — MefJIeHHOe MPOHWKHOBE-
HWe pacTBOpuTens (BoAbl) 4epe3 MONYNPOHULAEMYIO MEM-
OpaHy, KoTOpasi pasfensier nBa pacTBopa, B pe3ysbrate WX
KOHLEHTPALMUK CTAHOBSTCA OfMHaKoBbIMU. Jugbgbysus (nam.
diffusio — pacnpocTpaHeHue, pactekaHue) — 0BycClOBNEH-
HbIi BPOYHOBCKUM [BWUXKEHWEM NEepPEexof WOHOB WM MOJIEKY
uepe3 MeMOpaHbl U3 30Hbl, FAE 3TH BELLECTBA HaXoaATCs B 60-
Nee BbICOKOW KOHLEHTPaLWH, B 30HY C Bosiee HU3KOM KOHLEH-
Tpauued [O Tex Nop, MOKa KOHLUEHTpauuu no obe CTOPOHbI
MeMbpaHbl CTaHyT WAEHTHYHbIMU. BcTpoeHHble B membpany
cneundryecKue TPaHCMOPTHblE BEsIKU NepeHOCST Yepes Hee
HebosbliMe MONSAPHbIE MOJIEKY/bl, HO KaKnblii Genok ocy-
LLeCTB/SIET TPAHCMOPT CTPOro OAHOMO KJlacCa MOJNIEKYST WU
TO/IbKO OJHOTO COeAHHEHMUS.

BbigeneHve mMakpoMonekyn v 4acTul, KNETKOW MPOUCXO-
OWUT NyTeM 3Kk304umo3a (epey. exo — BHe, kytos — KneTka),
nornowieHMe — nytem 3Hdoyumosa (epey. endon — BHYTPHM,
kytos — knetka). EcTb fBe pa3HOBMAHOCTU 3HAOUMUTO3A: ha-
royuTo3 — rnornoleHue yactuy (epey. phagos — noxwpa-
lowmrh, kytos — KneTtka) U nuHoyumo3 — NOrioLWeHUe pac-
TBOPEHHbBIX BeLLeCTB (epey. pino — nbto). TpaHcnopTUpyemble
BeLecTBa B NPOLIECCe 3K30- U 3HAOLWTO3a 3aK/IoYeHbl B MEM-
GpaHHble Ny3bIPbKK U MPU NONafaHuK B KNETKY HanpaBsioTCA
K COOTBETCTBYIOLLMM OpraHesiiam.

Mem6paHHble OpraHennbl — OrPOMHOE KOJIMYECTBO
BHYTPUKJ/IETOUHbIX MeMOpaH KJ/IeTOK 4esoBeka (s4po, 3H-
Jonna3MaTtMyeckui peTukynym, Komnnekc [onbaXku, MUTO-
XOHAPHH, JIM30COMbI, MEPOKCUCOMbI), KOTOPble COCTaB/SIOT
HECKOJ/IbKO WM30/IMPOBAHHbIX OTCEKOB, MM KOMMNapTMEHTOB
(aHes. compartment — oTaeneHue, Kyne), c pas3nnyHbIMU PyHK-
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UMAMU U cTpoeHneM. MembBpaHHble opraHesibl obecneunBatot
60/1bLLIOe KONMUECTBO Pa3HOOOPA3HbIX, Pa3feieHHbIX B NPo-
CTpaHcTBe BUOXMMHUUECKHUX peakuuid. MembpaHHble opraHes-
Nbl TOCTPOEHbI U3 3/IEMEHTapHbIX MeMOpaH, NPUHLMUN CTpoe-
HUA KOTOPbIX aHa/10TM4yeH CTPOEHUIO LUTOJIEMMbI.

JdHponnasmatuueckasa cetb (AMC) — epuHas cucre-
Ma BHYTPUKNETOYHDbIX MeM6paH C MHO>XXeCTBOM HHBaFMHaL[MFi
M CKNafoK, B BULE MHOXECTBA TPyOOUEK, NIOCKUX WU OKpPY-
NbIX LUCTEPH, MeMBOpaHHbIX ny3bipbkoB. MyHkuun IAMNC —
CHMHTE3 M TPaHCNOPT BeLecTs B knetke. Onpepensior gsa Tuna
AMNC: wepoxoBamas, wnu 2paHy/aIPHAS, HAPYXKHasi CTOPOHA
KOTOPOWM NOKpbITa pUBOCOMaMK W rNajKas, Uau arpaHyaspHas,
6e3 pubocom. Qyrkyuu wepoxosatoi INC — cuHTe3 Besnkos
pnbocomamu u TpaHcnopt 6enkos. @yrHkyuu rnagkon AMNC —
CHHTE3 U OOMeH Yr/IeBOAOB W JIMMUAOB (B TOM YnC/Ie XonecTe-
pvHa, CTEPOMUAHDBIX FTOPMOHOB, FIMKOreHa), CUHTE3 XJIOPHUAOB,
U3 KOTOPbIX B XKeNyake obpasyercs consHas Kucnota (kiet-
KW JKENy[OUHbIX YKenes), pa3pylleHHe TOKCUMHOB (meyeHou-
Hble K/IETKH), MbILLEYHOE COKpaLLeHHue, oTLensieHne ByayLimx
TPOMOOLMTOB OT MX NPELLIECTBEHHUKOB MEraKap1OLMTOB.

Komnnekc, unu annapart lTonbaxu (BHYTPHUKNETOUHbIH
ceTyatbii annapart, KI), — cOBOKyNHOCTb LMCTepH, My3bipb-
KOB, TpybOUeK, MNACTUHOK, MELIOYKOB, OrPaHUYEHHbIX MeM-
6GpaHoM, B KOTOPbIX HAKaN/IMBalOTCS, COPTUPYIOTCS M ynaKo-
BbIBAIOTCS CUHTE3UPOBaHHbIe NPOAYKTbl. PyHKYuU KOMMIeKca
lonba>kM — cuHTE3 nosiMcaxapunos, obpasosaHue GenKoBo-
YrNEeBOAHbIX KOMIIEKCOB U BbIBELEHHUE U3 KJIETKH C MOMOLLbIO
anemeHToB KI' MOAMMMLMPOBaHHBIX NEPEHOCUMbIX MaKpOMO-
nekyn. TpaHcnopTHble My3bipbKK oTnoukoBsbiBatoTcs ot IAMNC
u cnmBatorcs ¢ KI, oT KOTOPOro NOCTOSIHHO OTNOYKOBbIBAIOTCS
CEeKpPeTopHble My3bIPbKH.

JInzocombl — MembpaHHble OpraHe /bl AUAMETPOM
0,4—0,5 mkm, copepykawme okono 50 BUAOB pas/iMuHbIX M-



LponuTHUecknx epmeHToB. DyHKyuu NU30COM — BHYTPU-
KNeTOYHOe pacluenieHre pasinyHbIX BELLECTB.

MUTOXOHAPUM — OpraHessibl C ABOHHbIMKU MeMbBpaHamu,
MEXAY KOTOPbIMHU PACMOJIOXKEHO MEXXMeMOpaHHOe NPOCTpaH-
cTBO. [0oWanb MUTOXOHAPHU MHOTOKPATHO YBE/IMYUBAETCS 32
CuYeT BHYTpeHHelh MeMbpaHbl C MHOrOUMC/IEHHbIMU CK/IafKa-
Mu (kpuctamu). K obpalLeHHON K MaTpuKcy (BHYTpeHHew) no-
BEPXHOCTH KPUCT NPUKPernieHo MHOXecTBO yacTuy (o 4000
Ha 1 MKM? MeMbpaHbl), HanoMuHalowWwmrx gopmy rpuba. Muto-
xoHapuu obnapatoTr coberseHHon [HK, obecneunsarowei,
kak u OHK sppa, xpaHeHue, nepefady v BoCnpou3BeneHue
HacnencTBeHHOM WHpopMaumu. [lokazaHo, YTO MUTOXOHAPUU
SIBNSIOTCS CaMOBOCMPOU3BOASALLMMUCS OpraHennamu (MUTo-
XOHAPUW BO3HUKAIOT TOIbKO U3 MUTOXOHAPHUH). DyHKYuU Mu-
TOXOHAPWM — yyacThe B MPOLECCax K/ETOYHOrO [fbiXaHWs.
OT KONMYecTBa UMEIOLLUXCS MUTOXOHLPUW 3aBUCHT [bIXaHWe
KaXKLoW KNEeTKH: YeM ux Bosblue, TEM UHTEHCHUBHEE [biXaHHe.
Tak, B OJHOM neyeHOoUYHOM KaeTke ux okono 2500.

MMTOXOH,D,pMH ABNAIOTCA «3HEpPreTu4eCKUM1U CTaHuUAaMu
KNeTKW». DHEprusi 3anacaercsi B XUMUUYECKUX CBA3SAX afeHo-
3uHTpUdOoCchopHOM KucnoTbl (ATD). AT® — yHuBepcasnb-
HblH MEpPeHOCYUK U OCHOBHOWU AKKYMYNATOP IHEPrUH,
KoTopas 3ak/lo4eHa B BbICOKO3HEpPreTMYeCKUX CBA3AX
MeXay TpeMs octarkaMmu ocdopHoi kucnotbl. OHu npe-
06pasyloT 3HEPrUI0 XMMHUYECKUX BELLECTB B LOCTYMHYIO AS
MCMO/Ib30BaHWUS K/IETKOW (hOPMY: MbILLEYHOTO COKpaLLeHHs,
CHHTE3a pa3/iMuHbIX BELLECTB W apyrue pabotbl. Konnuectso,
pa3Mepbl U PaCNoNIOXKEHHE MUTOXOHLPUN CBA3AHO C (PyHKLH-
el KNeTKH, ee NoTpebHOCTAMU B 3HEPTUM.

B Kk/ieTke MOCTOSIHHO MPOWUCXOAWUT OBMEH BEeLLecTB, WM
MeTabosIUu3M, — COBOKYMHOCTb NPOLECCOB accumuaayuu (pe-
aKLMKU CHHTE3a CNIOXHbIX BUOSIOrMUECcKUX MoneKys u3 bonee
npocTbiX) W duccumunayuu (peakunu pacwiensenus). B pe-
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3ynibTate AUCCUMUASLMKU OCBODOXKAAETCSA IHEPIHUSA, 3aKIIOHEH-
Has B XUMHUYECKHUX CBA3AX MULLEBDbIX BELWECTB, U UCNMOJIb3YyETCA
KNETKOM 415 OCYLLECTBJIEHUA Pa3/IMuHOM paboTbl, B TOM yKc/e
U acCUMUAALMK. DHEPrUs, 3aKNIOUEHHAS B XMMHUUYECKHX CBA3AX
AMHWHOKHUCNOT, NPOCTbIX CaxapoB U >XHUPHbIX KUCNOT, KOTOPbIE
obpasyloTcs B pesysnbTare nulieBapeHust W3 6esikos, yrneso-
[IOB, YXMPOB, NOCTYNAaET B KNETKY U UCMO/Nb3YIOTCS KIETKOM.

KnetouHblii LeHTp, Haxoaswuics B6anau sapa, obpa-
30BaH ABYMsA LeHTpuonamu. Kaxkpas ueHTpuonb —UuMnuHAp,
CTeHKa KOTOPOro COCTOMT U3 AEBATH TPHWMIETOB MUKPOTPY-
6ouek ganHok okono 0,5 MkM u auametrpom okoso 0,25 MKM.
Kaxkabii Tpunnet obpaszoBaH TpeMsi MUKpOTpyOOUKaMu ¢ MO-
HoMmepamu b6enka TybynuHa. B npouecce knetouHoro genexus
ueHTpuonu yasausawotcs. @QyHKYUU LUEHTPUONEN — yyacTue
B 06pa3oBaHuK 6a3asnbHbIX TeJel, PECHUYEK U XKI'YTUKOB W MU-
TOTMYECKOro BepeTeHa.

LiuTocKkener, WM KAETOUHbIW CKeneT, — TpexmepHas
ceTb, B KOTOPOW He/IKoBble HUTH CoeaMHEHbI MeXay coboi no-
nepeyHbiMU clumMBKamu. C LMTOCKENETOM CBA3aHbl pa3/iMuHble
opraHesnsibl U pacTBopuMble Hesku. [naeHylo ponb B obpaszo-
BaHWMW LMTOCKEIeTa MrpaloT MUKPOTPYBHOUKH.

MukpoTpy6OoUKH — nosble LUAUHAPLI PA3UYHOMN JIWHbI
anameTtpom 20—30 HM, UMetoLwMecs B UMTONa3Me BCEX yKa-
proThueckux knetok. CTeHKa Kaxknoh MUKPOTPyBOuKM, Tosn-
WwrHOM 6—8 HMm, cocTouT U3 13 napannenbHbiX HATEH, KOTOPbIE
obpa3zoBaHbl MOHOMepamu benka TybynuHa. QyHKYUU MUKPO-
Tpybouek — (PpOPMHpPOBAHWE KNETOYHOIO CKENeTa W yyacTue
B TPAHCMOPTE BELLECTB BHYTPU KNIETKM.

PeCHWUKH ¥ KTYTUKU — BbIPOCTbI K/I€TKM, OKPY>KEHHbIE
uuToNeMMou. B LeHTpe KaXk[oM pecHUUYKK NPOXOAWT oceBas
HWTb C AEeBATbIO NepUdepHUUEeCcKUMHU JynneTamMu (napamu) mMu-
KpOTpybOUueK, KOTOpble OKPY>KaloT OfHY LEHTpasibHylo napy.
M3 6aszanbHoro Tena obpasytoTcs MUKPOTPYBOUKM OCeBOM



HUTU. B 6azanbHOM Tenble, KOTOPOE COCTOWT U3 AEBATU TPH-
nnetoB (TPUNIET — TPWU CTPYKTYpbl) MUKPOTpyOOUEK, 3aKaH-
uuBatoTCca nepudepuyeckue napbl. Ha yposHe uuTONEMMBI
BEPLHWHbI KNETKKU TPUNNETbl NepexonAaATr B AynaieTbl, Ha 3TOM
)Ke YpPOBHE HauMHAETCH LEHTpasibHas napa MUKpOTpybouek.
Monble MukpoTpyboukn obpasosaHbl 13 napasnnesbHbIMK
HUTAAMMK, COCTOAWMMHK W3 rnobynspHoro 6eska TybynuHa (Mo-
Homep). Bnaropapsi B3aMMHOMY CKOJIb)KEHUIO LYMNJIETOB MU-
KpOTpybOoueK OTHOCUTENbHO Apyr Apyra, obycioBaeHHOMY
6GEeNKOM [EeHEMHOM, PECHWUYKM COBEpPLUAIOT KOOPAUHUPOBAH-
Hble KonebatesibHble ABMKeHUs. YKryTUKM 3yKapHUOTUUECKMX
KJIETOK MOXOXMW Ha PECHWUYKM, HO OHW LNIMHHee (Hanpumep,
KIYTUKKW cnepmato3onpos). DyuKkyus pecHUYeK U KryTu-
KOB — [BWXKEHHWE.

flapo — ocHOBHas CTPYKTypa KJIETKH, UMEIOLLANACA BO
BCEX KJIeTKax Ye/loBeKka, KpoMe TPOMOOLMTOB U 3PUTPOLUTOB.
®dopma aapa B GONbLIMHCTBE KIETOK LIApPOBUAHAS UK OBOWA-
Has. Pasamepbl anep pasnuuHbl, Haubonee KpynHoe SAPO UMeeT
anueknetka. B anpe B BUAe NIOTHOrO MHTEHCUBHO OKpaluWBa-
IOLLLErocs OKPYrNoro 04HOPOSHOMO Te/bLa UMEETCSt OHO WJU
HecKo/bko sdpsiwek. B appbilke obpasyotcs pub6ocombl.
OKpy>KaeT s4p0 W OTAENSET COAEPXKUMOE Aapa OT LMTONIas-
Mbl 50epHas 060/104Ka, UMEIOLLAS BHYMPEHHIOI U HAPYHCHYIO
s0epHbie MeEmMOPAHbLI, KOTOpPble pa3hesieHbl OKO/050epPHbIM
(nepunykneaprsim) npocmparcmBom. HapyxHas membpaHa
C NPUKPENEHHbIMU K HEW pUBOCOMaMK NOCTENEHHO Nepexo-
aut B rparynspHyio IMNC. Yepes MHOXKECTBO pacrnosioyKeHHbIX
YNOPAAOUEHHO SOEPHLIX NOP OKPYrNOW DOPMbI, NPOHW3bIBA-
IOWMX AnepHY0 06010UKY, OCYLLECTBSETCS OOMeH BelLecTs
MeXay SAPOM W LMTONNA3MOM U U3bUpaTeNbHbiM TpaHCnopT
KPYMHbIX YaCTHLL.

Xpomamur Haxogutcs B agpe. OH obpazosan [HK, koto-
pas ceasaHa ¢ PHK u 6enkamu. MetachasHas xpomocoma —
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