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NMPEANCAOBUE

ATJ'[aC 10 THUCTOJIOTHM M THCTOIIATOJIOTUMH ITIO3BOJIACT HAIUIAJAHO, B CpaBHI/lTeHbHOM
acCIIeKTe MPOJEMOHCTPUPOBATh MUKPOCKOIMYECKOE CTPOCHUE OPraHOB U TKaHEH denoBe-
Ka U JT1abOopaToOpHBIX KUBOTHBIX B HOPME H IPU PA3TMYHBIX MMATOJIOTHYECKUX MPOIIECCaX.
[Ipu ero moAroToBKE aBTOPBI HCIIOIB30BATH MMCIOIIUIACS COOCTBCHHBIN OMBIT M3IaHHS
atyaca 1o IUTOJIOTHH, THCTOJIOTUH U SMOPUOJIOTHH, BBIICPIKABILETO HECKOIBKO U3JIAHUA,
a TaKXKe OPUCHTHPOBAJIMCH HA UMEIOIINECS OTCUCCTBEHHBIC M 3apYOC)KHBIC ATJIACKI 10 TH-
cronoruu M maronoruueckoi anatomuu (Ilamsue M. A. u mp., 2003, 2005; Kysne-
nos C. JI. u ap., 2003, 2005).

BriepBbie B 0TE€U4ECTBEHHOM MOP(OIOTHYECKOM ariiace CHCTEMHO MPOIEMOHCTpPU-
PpOBaHBI HOpMaIIbHBIC CTPYKTYPHBIC 3JICMCHTHI KJICTOK, TKaHEH, OPraHOB M CHCTEM Op-
TaHOB, a TAK)KE MPUBEICHO M300paKCHUE MUKPOCKOTMYECKUX MPOSBICHHI 00IIenaTo-
JIOTMYECKUX MPOIIECCOB U YAaCTHOM MATONIOTHH B COYCTAHUHM C KPATKUM OINHCAHUEM
HOPMaJbHOTO CTPOEHUsS, 0ObSICHEHUEM CTPYKTYpPHBIX U3MEHEHHH mpu Oonesnsax. M3mo-
JKEHHE TEOPETHYECKOTO MaTeprala U moad0op MUKPO(OTOrpaMM OCYIIECTBICHBI B COOT-
BETCTBHHU C YTBEPXKICHHBIMU MPOTPaMMaMH 10 JHCIUILTHHAM «THCTOJIOTHS, SMOPHO-
JIOTHSI, TIUTOJIOTUS, «KIMHUYICCKAsh IMOPHOIOTHSY, «MOP(OIIOTHS, «IATOJIOTHYCCKAs
aHATOMUSI, KIIMHHYECKAs MATOJIOTHYCCKAs aHATOMUS», «IIaTOJNIOTHUYCCKAs aHATOMHUSD),
«I1aTOJIOrHYE€CKass aHaTOMUA, IMATOJIOTUYCCKasA aHATOMMUS I'OJIOBBI U IICHU), «KIIATOJIOTH»,
«o011ast MaToNIoTUs I MEAULMHCKUX U OMOIOTHYECKUX BY30B.

[IpencraBnsemplii aTi1ac, B OTIMYKAE OT MHOTHX IPYTHX H3IaHHUH, WILTIOCTPHPOBAH
MHKPO(POTOTpaMMaMHU H IEKTPOHOTPaMMaMH € TTOIPOOHBIM 0003HaueHHEM MOPQOIIO-
THYECKUX OOBEKTOB, YTO OOJNIEryacT BOCIPUSATHE CTYJACHTAMU HOBOTO MaTepHaia B Mpo-
necce o0ydenusi. OmUcaHue MUKPOIPENapaToB MPUBEICHO B COOTBETCTBHU C MEKITY-
HApOJHOI TMCTOJIOTHYECKON HOMEHKIATYpoOil, MeXIyHapoaHOU Kiaccudukanuein 6o-
JIE3HEeH, a TAKKEe ¢ MEXKTyHAPOTHBIMH TUCTOIOTMYECKIMU KJIACCU(UKAIIMAME OITyXOJICH
BO3. WnmtocTpaTUBHBIA MaTepHal pacrojiaracTcsi Ha OHOM Pa3BOpPOTE ariiaca ¢ COOT-
BETCTBYIOIIMM OIHCAaHHEM, COOpaH B paseiibl, CHOPMUPOBAHHBIC IO CUCTEMHOMY, Op-
TaHHOMY, STHOJIOTHYECKOMY U IaTOTCHETHUCCKOMY MPHUHIMIAM. ABTOPBHI IMOJAraroT,
YTO MOM00HAs KOMIIOHOBKA M HM3JIOXKEHHE Marepuaia OymayT Jierde BOCIPUHUMATHCS B
npornecce o0yueHHus. B OCHOBY WJUTIOCTPAaTHBHOTO MaTepHaia aTiaca MOJOXKEHBI KOJ-
JIEKIMA MUKPOTIPENapaToB Kadelp TUCTOIOTHH, IIUTOJIOTUH U SMOPHUOJIOTHU U MATOJIO-
THYECKO aHATOMUU C CEKIIMOHHBIM KYpPCOM H KypCOM IaTojoruu Bomrorpaackoro ro-
CYIapCTBEHHOTO MEIHUIIMHCKOTO yHHUBepcuTeTa. Ocolyro 01aronapHOCTh aBTOPHI BBIpa-
JKAFOT COTPYIHUKAM Boyrorpaackoro MeIuIIMHCKOTO HAyYHOTO IICHTpa, Boirorpaackoro
00JIACTHOTO MAaTOJOr0AHATOMHUYECKOTO OFOpPO, JIFOOE3HO MPEIOCTABUBIIMM YacTh MHU-
KpOIIpenaparoB M 3JIeKTPOHOTpaMM. ABTOPHI BecbMa MpU3HaTenbHbl Takxke J[. A. Uep-
HOBY 3a IMOMOIIb B HU(PPOBOI 00pabOTKe YacTH PUCYHKOB.

Artiiac peiHa3Ha4YeH CTYACHTAM BBICIINX MEIUIMHCKUX y4eOHBIX 3aBeICHU, 00y-
YaROIIMMCS 10 crenuanbHOCTIM «JleueOHoe nerno», «Ilenmarpusy, «Memuko-npodu-
JaKTHIecKoe jeno», «Cromaronorusy, «Dapmarusy, «MeauunHckas OnoXumus». At-
nac TaKkxe OyAeT Moye3eH IPpH MPOBEJCHUH TTOCTANIIOMHOMN MMOATOTOBKU Bpayuei B KITH-
HUYECKOH OpAHMHAType 1o crenuaibHocTu «[laronornyeckas anHaToMus.

ABTOpBI OyAyT MPHU3HATEIBHBI 32 BCE KPUTHUECKUE 3aMEUaHHs U TIPEIIOKCHNUS, Ha-
MpaBJICHHBIC HA YITyYIICHHE N3IaHUs.

Asmopul



LUMTOAOTINA U OBLLLAG MATOAOTUA

1. Untonorus

1.1. ®opmbl KAETOK

a — siineknerka. Okpacka asaHoM. x350; 6 — wueiipon. Okpacka 10 METOLY
Tonbmku. x1200; B — miagkue MbliiedHbie KiaeTkd. OKpacka TeMaTOKCHINHOM U
s03uHOM. X450; I — smurenuonuTsl moyku. Oxpacka azaHoM. x480.

KiieTku B opraHu3Me 4esoBeKa M KUBOTHBIX HMCIOT CaMble pa3HOOOpa3Hble GopMy
U pa3Mepsl B CBsI3M co crierupuueckoil GpyHKIueH, BpinonHseMoit umu. Hanpumep, stid-
LIEKJICTKA MIICKOIUTAIOMINX U YesioBeka (a) umeer kpyriyro dopmy u O4ibliue pa3zme-
PBI 110 CPAaBHEHHIO C COMATHYECKUMH KJIETKAMH. B CBETOBOM MMKPOCKOIIE YETKO OIpe-
nensiercst sapo ($I) ¢ xopouo BeipakeHHBIM sapbiikoM. Luromnasma (L) comepxut
HEOOJIBIIOE KOMYECTBO XKEJITKA [0 CPABHEHHUIO C SIHIEKICTKAMHE, OOTaThIMH JKEJITKOM;
KJICTOYHbBIE OPraHeJUIbl Pa3BUTHI c1abo. SIHIeKneTka OKpyKeHa HECKOILKUMHU CIOIMU
domnkyasipHbIX KiIeTok (PK) kyOuueckoil Gopmbl, pryeM pasMepbl (OIUTHKYISIP-
HBIX KJIETOK BO MHOTO pa3 MCHBIIE, YeM pasMepbl SHIICKICTKH.

Ha cnenyrorueii mukpopororpamme (6) n3odpaskeH HelpoH — kieTka [TypKuHbE KOpbI
mozxkeuka. Testo kierkn (TK) rpymieBumHO#i (HOpMBI, KPYIHBIX Pa3MepoB, OT KOTOPOIO
OTXOIUT MHOXXECTBO OTPOCTKOB — JeHApUTOB (), 00pa3yroumx ¢ JPyruMH KIETKaMH
MHOTOYHCIICHHBIE COSIMHEHNMS. B IIEHTpe KIETKH HAXOAUTCS KPYIHOE SAPO C SAPBIILIKOM.
Kpome Toro, ot Tea KIeTKH OTXOJUT OJIMH JUIMHHBIA OTPOCTOK — aKCOH, WIH HeWpHT. [To-
JoGHYFO (hopMy HEipOHa MPHUHATO Ha3bIBATh OTPOCTYATOM.

Ha mukpodororpamme (B) Moka3aHb! yUTHHEHHbIE MBIICYHbIC KISTKH — MHOLH-
TbI (M) CTEHKH TOHKO# KHIIKH. DOPMY TaKHX KIIETOK XapaKTEpPU3YKOT KaK BEPETCHOBUI-
HYIO C IIMPOKOH [IEHTPAIbHOM YacThIO U Y3KUMH 3a0CTpeHHbIMU KoHIamu. Slapa (5I) wie-
TOK TIPOZOJITOBAThIE, PACIIONOKEHBI OOBIYHO B LIEHTPE MHOLUTOB U COZEPIKAT S/PBILL-
KH, a TaKke MIbIOkK rerepoxpomarina. Lluromiaasma (L) paBHOMEpHO OKpalleHa.
Mesx/ly TIaAKOMBIIICYHBIMU KIICTKAMH PACIONAraloTCsi MPOCIOHKH PhIXJIoN Heodopm-
JICHHOW COEJIMHUTEIbHON TKaHH.

ITpoKkcHMAaITbHBIC M TOHKHE OT/EIbI KaHAIBLECB HE(GPOHOB MOYKH (I) HMEIOT SIUTEIH-
aIIbHBIC KIICTKH KyOM4eckod (BEepXHsisi 9acTh MHUKPO(GOTOrPaMMbI) U IUIOCKOW (HMIKHSIS
yacTh MUKpOQOTOrpaMMsl) (hOPMBI, pacronararoriiecs Ha OasanpHoi MemOpane. VX -
pa (5I) okpyIiIble, pacronaralTest IPUMEPHO Ha OTHOM YPOBHE B 0a3aiibHOI YacTH Kile-
ToK. DOpMa M PaCrONOKEHHE siep 00yCIOBICHB GOPMON KIETOK: B INIOCKUX KIETKax
sApa YIUIOMIEHHOH (OpMbI, B KyOMUECKHMX — OBAJbHBIC WM KPYyIIble. XapaKTepHOH
MOP(OIIOTHIECKOH 0COOEHHOCTBIO AMUTEINOINTOB IIPOKCHMAILHOTO OT/eNa He(h)poHa SIB-
JIICTCS HAMYHME HA WX AIMMKAIBHON TIOBEPXHOCTH MMKPOBOPCHHOK (MB), KOTOpBIE MO
60.]'II)LLH/IM YBEIUYCHUEM CBETOBOI'O MHUKPOCKOIIA BBIITIAAAT KaK BOPCHUHBI-IIIETOYKU U HaA-
3BIBAIOTCS IETOYHON KaeMKoW. [[uromiazma KiIeTok OKCH(UIIbHAS, CONEPIKUT OOJIBIIOe
KOJIMYECTBO MUTOXOH/IPHi{, CKOHLIEHTPHPOBAHHBIX B 0a3aJIbHOIT YaCTH KJIETKH U 00pasylo-
mux ATO, HeoOXoaUMYyI0 JUTsl IPOLIECCOB peabcopOLm.
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1.2. CTpoeHne TUNNYHOMN KAETKHU

T'unou3 kpeickl. DnekrponHas MukpogpoTorpamma. x9000.

Ha npumepe SHAO0KPUHHOM KJIETKH NTOKa3aHbl OCHOBHBIE CTPYKTYPHbIE J7IEMEHThI KIIET-
ku. Bee KieTku orpaHudeHbl 000104KOi — miia3Marudeckoii Mmemopauoii (ITM), wiu
TUIa3MOIEMMOH, KOTOpasi MO KUBAeT JHHAMUUECKOE PAaBHOBECHE U OOMEH MEXTy BHYT-
PEHHHM COJIEP’KHMBIM KJIETKH M MEHSIOIICHCST OKpy)Karolel cpenoil. B rienTpe kiietkn Ha-
xouTest kpyrHoe siapo (5I), oxpyxerHoe Hyksieosemmoii (HJI). B siipe xoporio Beipaxe-
HO siAPbIMIKO (SIx), a TakKe YeTKO BHAHBI CKOIUICHHS MEepU(EpPHIecKOro XpoMarHHa —
XpOMAaTHHA, aCCOUMUPOBAHHOIO ¢ BHYTPEHHEIl MOBEPXHOCTHI0 HYKIe01eMMbI (X).
Huronaasma (LIT) comepkuT pasiuuHble OPraHe/UIbl, MHOTHE U3 KOTOPBIX TaKKe Or-
paHuueHsl MeMOpaHamu. JlaHHas KJIETKa HMEET XOPOIIO Pa3BHUTYIO FPaHYJISIPHYIO JH-
aomiazmMarudeckyio cerb (I'9C), kotopas cOCTOMT M3 MeMOpaHHBIX TpyOOdYeK, Me-
IIOYKOB M YTUIOMIEHHBIX LUCTEPH, HECYIINX Ha CBOMX ITOBEPXHOCTSIX (PUKCHPOBAHHBIE
prOOCOMBI, a TaK)Ke OTAENBHbIE IIUCTEPHBI arpaHy JISIPHOIl YHI0IIA3MAaTHYECKOH ce-
1 (AJC).

Kommuiexe Toasmxn (KIN') pacrionaraercst IpeHMyILECTBEHHO B OKOJIOSASPHOI 30HE
1 TIPEeJICTaBIsIET co00H 00beANHEHNEe MEMOPAHHBIX ITy3bIPEKOB, TPYOOUEK 1 YIIIOMICHHBIX
LUCTEPH OONMBIINX Pa3MepoB. B cBOOOAHBIX ydacTKax IUTOMIIA3Mbl — HEOOJBILIOE KO-
YECTBO KPYIHBIX Y/UTHHEHHBIX OpraHesil — MHUTOXOHAPHIA (M), MMEIONINX IIaJKyH0 Ha-
pykHyto MeMOpany. 11X BHyTpeHHss1 MeMOpaHa 00pa3yeT MHOTOYHCIICHHBIC CKIIAIKHU, UITH
KPHUCTBI.

B nuronnasMe BHIHBI HPOXYKTHI ASITEIBHOCTH KIETKA — CEKPeTOPHbIe BKIIOYe-
Hust (CB), orpannueHHbic MeMOpaHaMu. TakiuM 00pa3oM, KieTKa pasjeneHa Ha OOoiib-
I0e KOJIMYECTBO OTrPAHMYCHHBIX MeMOpaHaMH OTAENOB, KaXIbI M3 KOTOPHIX HMEET
CBOIO COOCTBEHHYIO OMOXHMHYECKYIO CPETY.

1.3. DHAONAA3ZMATUYECKAS CEeTb

Y4acToK remarouuTa IEYECHOUHOH Oanmku. OIEKTpOHHas MHKpO(pOTOrpamMma.
%10 000.

DHpomIa3MaTin4decKas CeTh MPEACTaBIAET CO00i crcTeMy Bakyoled M TpyO4aThIX
o0pa3oBaHuii, OrpaHUYCHHBIX MeMOpaHaMu. Briiensror 2 Tuma sHI0IIa3MaTHIeCKOi
CeTH: TPaHyISIPHYIO (IIEPOXOBATYIO) U arpaHyisipHyto (raakyo). Oba THia UMErTCs
NPAKTHYECKH BO BCEX KJIETKAX, HO MX COOTHOILICHHE Pa3In4HO. B KkieTkax, cuHTe3u-
pyrooiux 0eloK, mpeodiafacT rpaHyJsipHasi 3HaomiIasmarudeckass cerb (I'9C).
I'pynmsr pu6ocom (P) mpuKperieHsl K BHEITHIM MOBEPXHOCTSIM MEMOPAHHBIX KaHAaIb-
oeB U MOr'yT 06pa3OBbIBaTl> IMOJIMCOMBI, UJINU l'IOJ'lI/lpI/IGOCOMbl, CBA3BIBAKOIIME aMUHOKHC-
JOTBHI JUIsi CHHTe3a Oenka. ArpaHyisipHasi (IIajkasi) SHIOIJIA3MATHYECKasl CeTh
(A3C) yuactByer B MeTabOJM3ME YINIEBOIOB, & TAKKE B CHHTE3€ YKUPHBIX KHCIOT,
JIUITHAJIOB, B U30JSIIIMM M HAKOIJICHHU CHHTE3HPYEMBIX NPOAYKTOB. [ paHyisipHas 9HI0-
TUTa3MaTHIeCcKast CeTh 4acTO OPraHM30BaHA B PETYISIPHO PACTIONIOXKEHHBIE YIUIOMICHHBIS
ILIMCTEPHBI, B TO BPEMs KaK arpaHy/sipHas SHIOIUIa3MaTHIecKasl CeTh MPeICTaBIsieT Co00i
HEYTIOpPsI0UCHHBIE TYOyIIsIpHBIE CUCTEMBI. B ITapeHXMMaTO3HBIX KIIETKAaX BKITIOYECHUS TJIH-
KoreHa (I') 4acTo acCOIMMPOBAHbI C YYaCTKAMH arpaHyJISIPHON SHIOMIA3MATHYECKOM CETH.
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1.4. Komnaekc ToAbAXKU

HepBHasi kierka crnmHHOMO3roBoro ysnma. Okpacka mno wmeroxy KamaueBa—
Haconosa. x300.

ITpn 0OBIYHOI THCTONOTHUECKOH OKpacke KOMIUIEKC [ONBIKH HE OKpaIINBaeTCs.
OpHaKo IIPU UCTIOIB30BAHUY CIIELUAIbHBIX METOIOB, HAIpUMep UMIIPErHALUN OCMUe-
BOM KHUCIIOTOH, €ro MOXHO BBIIBUTb. B 3TOM cilyuae IO CBETOBBIM MHUKPOCKOIIOM B
LUTOIIa3Me HeHPOHa XOPOLIO BUAHBI KpynHOe OneaHoe sapo (5I) ¢ sapbimkom (51x)
¥ TeMHble M3BUThIe HUTH Komiuiekca Doabmxu (KI'), okpyxaromme sapo B Buje
KiIyOKa MM KOP3WHOYKH, a HHOTLA pa30pocaHHble M0 Beel nuroruiasme (meprkapHo-
Hy). VIHBIMH CJIOBaMH, CTPYKTYpbl KoMIuiekca Lonbmxu qudy3HO pacroioKeHbl B
nuromsiasmMe HelipoHa. OAHako B KJIETKaxX JIpYyruX TKaHEH, Hampumep B SIUTEIHAX
C YETKO BBIPQKCHHOU IOJISIPHOCTHIO, KOMIUIEKC [0Jb/KM 0OHapy)KHUBaeTcs B OIpeje-
JICHHOM Yy4YacTKe IUTOIUIA3MBbl, MEXAy SAPOM U AaMHKaJIbHBIM IIOTIOCOM KIETKH.
[TomoOHast pa3HUIA B JOKAJIU3AIMU OJJHOHM OpraHeiIbl B KJIETKaX Pa3IMuHBbIX TKaHEH
cBsi3aHa C (DYHKIIMOHAJIHHBIMH OCOOCHHOCTSIMH KOMIUIEKCa [ONB/KH, OTBEYAIOIIETo
3a YIaKOBKY M KOHIIEHTPAIMIO OENKOB B CEKPETOPHBIE I'PaHyibl, 00pa3oBaHUE TH30-
COM, CHHTE3 MOJIHMCAXaphJ0B MU DIHUKOMPOTCHHOB (IIMKOKAJIHMKCa, CIH3H). B komi-
nekce ['oabIKu NPOUCXOAUT MPOLECCUHT MOJICKY/I: BKIIOYCHUE YIIICBOAHBIX KOMIIO-
HEHTOB B IVIMKOIIPOTEHHBI, YTO UTPAET BAXHYIO PONb B OOPa30BAHUH KIETOUHBIX
MeMOpaH.

1.5. Komnaekc fToAbAXKU

Knerka xene3bl IBEHAAATUIIEPCTHON KHUIIKH. DJIEKTPOHHAs MHUKpO(pOTOrpamma.
x 37 500.

Moz sexTpoHHbIM MEKpockornoM kKoMmiuieke Tombaxu (KI') BueH Kak CKOIUICHHE
VIUIOMICHHBIX [UCTEPH, TPyOOUeK, Bakyoseil u TpaHcnopTHbIX Be3ukya (TB). O6brumHO
OH nossApu30BaH. Co CTOPOHBI BHITYKJIOH IIUCIIOBEPXHOCTH B KOMILIEKC [0b/pKK nocTyma-
IOT BEIECTBA B COCTABE BE3UKYII, CO CTOPOHBI BOTHYTOH TPAHCIIOBEPXHOCTH BEIIECTBA, OT-
paHHYCHHbIE MeMOpaHOW, ero MOKMIAIoT. LIMCIOBEPXHOCTb, KaK IIPaBHIIO, oOpalieHa
K SIpY, @ TPAHCIOBEPXHOCTh — K IIa3MoreMMe. B xommiexce [0k CHHTE3UpYOTCS
DJIMKOJIMIU/G], TIPEACTABRICHHbIE Ha MHUKpO(pOTOrpaMMe B BHJEC CEKPETOPHBIX IPaHYJI
(CT). OH Take y4acTByeT B BOCCTAHOBJICHHH Pa3IMYHbIX MeMOpaH KieTku. CHHTE3upye-
MBIl B IpaHyJIsipHoii suaomiasmarndeckoii ceru (I'MC) Geok TpaHCIIOPTUPYETCSE K 30-
He MeMOpaH KoMIuTeKca [0Ib/pKH, Tie KOHIeHCHpyeTcst, 00pa3yst OenkoBble rpaHyits. [Toc-
JIe 3TOr0o OENKOBbIE CEKPETOPHbIE TPaHyIIbl OTIIOYKOBBIBAIOTCS M HAYHUHAIOT MEPEABUTaThCS
K MOBEPXHOCTH KJIETKH. 3aTeM MeMOpaHa CEKPETOPHOTO ITy3bIpbKa (IPaHysIbl) CIMBACTCS C
IUIa3MOJIEMMOH, a COZIEPIKUMOE ITyTeM JK30IIMT03a OKa3bIBACTCS 3a MPEelaMH KIIETKH.
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1.6. MutoxoHapumn

0 — y4acToK IUTOIUIa3Mbl Kapauomuorura. X28 000; 6 — y4yacTok skene3ucToi
KJIETKH cie3Hoit xkene3bl. X8000. DiaekTpoHHbIE MUKPO(GOTOrpaMMBbI.

B muroruiasmMe cepAeuHoil MBIIIEYHON KIETKH UMEIOTCS MHOQHOPHIIIBI, depery-
IOIIUECs ¢ TUMNYHBIMU, TTapaJIeNbHO PACTIONOKEHHBIMI OKPYTIIBIMA WITH YUTHHEHHBI-
Mu (a) MuToXoHApHAMHU. CeKkpeTopHas KJIETKa CIe3HOH »xemes3bl (0) cHabkeHa yIulo-
IIEHHBIMH WM UCKPUBIEHHBIMU MHUTOXOHApusiMH (M). B xaxnoil u3 HUX yeTko pas-
JUYUMEI TNIA/IKasi HApY:KHAas MHTOXOHIpuaabHass MeMOpana (HMM) 1 BHyTpeHHsIs
MHUTOXOHApPHAJLHAsi MeMOpana (BMM), kotopast o6pa3syet kpuctsl (K). Kpuctsr mo-
ryT OBITH B (pOpME IUIACTUH (JIaMMHAPHBIE MUTOXOHJIPHUH, PECTABICHHbBIC HA JaHHOM
MHUKPO(OTOTpaMMe) HIH B BUE TpyOoUeK (TyOysipHbIC MUTOXOHApHUH). MexIy BHYT-
peHHEH 1 Hapy>)KHOH MeMOpaHaMH HaXOAUTCS MeskMeMOpaHHoe npoctpancTso (MII).
Marpuke (MT), WIM BHYTPUMUTOXOHAPHUAIBHOE IIPOCTPAHCTBO, MIMEET TOHKO3EPHHUC-
Toe crpoenue. B marpukce cuntesupyercs ATD, neobxommumast s mponeccos doc-
dhopunupoBanus. [1aBHON QyHKIMEH MUTOXOHAPUIL ABIIETCS 0OecIeueHHe SHEPreTH-
YECKOTo 06MeHa, IO3TOMY BHYTPH KJICTKH 3TH OpraHe€/ljibl pacriojararorcsi UMEHHO
TaM, T€ YHEPTHs aKTUBHO HCIONB3YeTCsl. MUTOXOHIPHU BBIIONHSIOT TaKXkKe (DYHKIIUIO
cuHTe3a Oenka Onarogapsi HATMYHIO COOCTBEHHBIX pHOOCOM, y4acTBYIOT B BOJHO-COJIE-
BOM, @ B HEKOTOPBIX CIIydasx B JIUMUAHOM oOMeHe. OHH CHOCOOHBI JICIHUTHCS U COIep-
Kar cobcTBeHHYH0 KombueBuanyw JIHK, cxomnyro mo crpoenuto ¢ JJHK mpokapuor,
OIIHAKO OOJbIIAs YaCTh MUTOXOHAPHUANIBHBIX OENKOB, HEOOXOAMMBIX IUISI CUUTBIBAHUS
nHdopmanuu ¢ mutoxonapuansHoii IHK, 3axoguposana B JIHK sapa xnetku.

1.7. AM3ocombsl

VY4acTok Me4eHOYHOMH KIeTKH. DIeKTpoHHas MuKpodororpamma. X27 000.

Bunusl nepsuunsble (IIJI) 1 Bropuunsie (BJI) au3zocomsbl. JIn3ocoMbl Kpyriblie
WX OBaJIbHbIE, UX pa3Mephl U KOJMYECTBO B PA3IMUHBIX KJIETKaxX BapbUpYyIOT. JIuzoco-
MBI OKpYX€HBl MEMOpaHaMH M COAEPKAaT TUAPOIUTHYECKHE (EPMEHTHI (TIPOTeasbl,
HyKseasbl, Gpocdarassl u T.4.). OHU yJacTBYIOT B Ipoleccax BHYTPHUKIETOYHOIO Iepe-
BAapUBaHMs BEIIECTB. BoMbIIoe KOIMYECTBO TM30COM MOYKHO OOHAPY)KHUTh B OCTEOKIIACTAX,
Makpodarax, jgeikonnTtax. OepMeHTsl TU30COM CIIOCOOHBI K MEPEBApHBAHUIO KOMIIO-
HCHTOB LIMTOINIa3Mbl U LlMTOMeMGpaH C O6pa3OBaHl/leM TPETUYHBIX JIU30COM: MYJIbTH-
Be3uky.JsipHbIX (MT) u pesunyansubix (PT) Tea. Mectom 00pa3oBaHusi HEPBHYHBIX
nu3ocoM sBisercs annapat Foabaxu (AI'), yaacTok KOTOPOTo BUIEH B BEPXHEH YacTH
JNIEKTPOHOTpaMMbL. Sl — sIAPO KJIeTKH.





