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Pynoansd IlaBiaosuu Camyces,
Mapuna IOpseBna KanuroHnoBa
Oo01asa u yacTHasi THCTOJIOTHS

IIpeaucaosue

B Hacrosiiem nocoOunt B Kpatkoi hopMe U3M0KEHbI CBeJeHUsI TI0 00IIel U YaCTHOM TUCTO-
JIOTUU B COOTBETCTBUM C YUEOHOI MPOrpaMMoN MO TUCTOJIOTUH, LIUTONIOTUH U SMOpuonoruu. Mare-
pyaj WUTIOCTPUPOBAH CHUMKAMU C OPUTMHAIBHBIX TUCTOJIOTMYECKUX MPEnaparoB, a TAKKe JEKTPO-
HOTpaMMAaMHU.

C no3uiuii CoBpeMeHHON MOP(OIOrMuecKoi HayKH JaHbl OCHOBHBIE MOHSITUS 110 IUTOJIOTHH,
THUIaM TKaHel, TpUBeIeHbl 0COOEHHOCTU MUKPOCKOITMYECKOTO CTPOSHUSI OPraHOB U CHCTEM YesioBe-
YEeCKOro OpraHu3ma.

ITocoGue MozkeT ObITh UCIIOJIB30BAHO 1151 TOBTOPEHUSI MaTepyasia Py MOArOTOBKE K 3aHSATHSIM,
3a4eTam U SK3aMeHY MO JUCLUTUIMHE.

JIJ1s1 CTYIeHTOB MEIMIIMHCKOTO ¥ OMOJIOTMYeCcKOro mpoduiieil BRICIKMX yUeOHBIX 3aBEJCHUM, a
TaKKe JIJIs1 MOJIOABIX YYEeHBIX-MOP(OJIOTrOB.
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Cnucok cokpaiieHun

AJIl" — aHTUIMY pETUYECKHI TOPMOH

AKTT — anpeHOKOPTUKOTPOr bl TOPMOH

AT® — anenozunrtpudocdar

I'MK — miagko-MblleyHble KJIETKU

I'MT - rnankas MbllieyHast TKaHb

JHK — ne30kcuprOOHyKIEMHOBAs KMCIOTa

H9C — mudPy3Hasa s3HIOKpUHHASA cUCTEMA

KII — x1eTOUHBIN LUK

KAII — koMIIeKke siaepHON HOPbI

JII' — moTenHn3Mpy0IuUi TOpMOH

OII — okaiiMJIEHHBIN ITy3bIPEK

ITHC — nepudepuyeckas HepBHas cucTeMa

uPHK — ungopmarnmonHas puOOHyKJIEHHOBAsI KMCJIOTA
pPHK — pubocomnas puOOHYKJIEMHOBasI KUCIIOTA
TPHK — TpancrioptHas puOOHYKJIEMHOBasI KUCIOTA
PTK - peuenrtopusie T-ki1eTku

CKK - cTBOJIOBBIE KPOBETBOPHBIE KJIETKU

TTI" — TMpPeoTPOITHBIA TOPMOH

TOM — TpaHCMHUCCHOHHAS JIEKTPOHHASA MUKPOCKOIHS
DK — (y30reHHbI KOMIUIEKC

OCT" - PoNMKyJIOCTUMYIMPYIOLIMIA TOPMOH

IIHC — nentpasnpHas HEpBHas CUCTEMA

SI1C - sHporuta3MaTnyeckas CeTh
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I'maBa 1
I'mcrosiornueckasi TexHnuka

['cronorus, Kak v o0ast Apyrasi HayKa, UMeeT CBOM 3aJa4H U crieliprIecKre MeTO/IbI UCCIle-
noBaHMUs Marepuaia. OCHOBHBIM METOIOM SIBJIETCS M3ydeHHME (PMKCHPOBAHHBIX M OKPALIEHHBIX
TUCTOJIOTMYECKHX MTPENaparoB MO MUKPOCKOIIOM B ITPOXOJISIIEM CBETE.

TpaauIMOHHBIN CIOCOO MOATOTOBKM MaTtepuasia JUlsl TOMyYeHUs] TMCTOJIOTMYECKOro mperna-
para BKJIIOYaer cienymwoiee: 1) ¢gpukcaryio Matepuana; 2) NpoMbIBKY (PUKCUPOBAHHOTO MaTepHala;
3) 00e3BOkMBaHKE U YIJIOTHEHUE MaTepuaa; 4) MpUrotopieHue OJIOKOB; 5) U3TOTOBJIEHUE CPE30B
(pe3ka); 6) OKpalMBaHUE CPE30B; 7) 3aKJII0YEHUE U MAPKUPOBKY CPE30B.
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1.1. Pukcanuss maTepuajaa

Lenp ¢pukcarmy — MakCUMaJIbHO 3aKPENUTh U COXPAHUTh B 0OpadaThiBaeéMOW TKAHU WJIH
opraHe ero MpIKU3HEHHYIO CTPYKTYpy. [locie ¢pukcamyy matepuan pa3pe3aioT Wik paciervisioT,
YTOOBI TIOYYUTh CPe3bl TOMMUHON 5—20 MKM. 3aTeM NoTydeHHbIe Cpe3bl OKPAITUBAIOT UK 00pa-
0aTHIBAIOT COOTBETCTBYIOIIMMH CIIOCOOAMU J1JI51 TPUTOTOBJIEHHSI TIOCTOSIHHBIX TUCTOJIOTMYECKHUX Tpe-
1aparoB, CIOCOOHBIX COXPAHATHCS AJUTEBHOE BPEMSI.

dukcarop (puKcupyomas KUIKOCTb) JOJKeH 001aaTh CIASAYIOIUMHA KaueCTBaMU: OBICTPO
MIPOHMKATh B TKAaHW M KOAryJupoBaTh OEJIKM MCCIIeIYeMOro Marepuana — TKaHU WM OpraHa Jyis
WCKJIIOYEHUS ayTONN3a; CBOJUTH IO MUHUMYMa JeopMariuio (CMOpIIMBaHUE WA HaOyxaHue) 00b-
eKTa; JIETKO YJAJISAThCS IIPU MPOMBIBKE BOJIOH M HE MeIaTh JayibHekenn oopadoTke (YIUIOTHEHHIO U
OKPAIIMBAHUIO) N3y4aeMOro MaTrepuara.

KonmmuectBo ¢ukcaropa mo o0beMy AOMKHO OBITh, Kak MpaBuio, B 100 pa3 Oojbine 00b-
ema pukcupyeMoro Marepuaia. Micnonb3yoT hukcaTop TOIbKO OIMH pa3. BennuuHa pukcupyemoro

KYyCO4YKa OOJI’KHa OBITh MUHUMAJIBHOM — He Oojiee 1 CM3 wm 1 cM B OOHOM U3MCPEHUU, a4 B 0COOBIX

CIyYasix He MpeBbIaTh 1 Mv.

[TponomkuTenbHOCTb (pUKcaly — He MeHee 24 4, IPU APYTUX METOAMKAX U IKCIPECC-AUArHO-
cTUKe — OT 3—5 mMuH 110 6 4. Bonbinue konedaHust BpeMeHH (PUKCAlMU 3aBUCST OT MPUMEHSIEMBIX
METO/IMK, CrielpuKy Matepraia 1 (prKcaTopa.

W3 Hamnboree pacrpocTpaHeHHBIX (PUKCATOPOB Yallle BCEro MPUMEHSIOT ClIeAyIOIITe:

1) popmanun (10-20 % BOmHBIA pacTBOP);

2) stmioBbi# cript (3Tanon) 80-96 %;

3) cmech criupta ¢ popmanuHoM (criupt-popmon): 70 % stunoBoro criupta 10 M u 10-20 %
pactBopa dopmanrHa 4 mi;

4) xkuakocTh MioJiiepa: Kajisi AByXPOMOBOKHUCIIOTO 2,5 T, HaTpus cyibdata 1 r, Bogst 100 mit;

5) xkunkocts Llenkepa: sxxuakoctu Miosuiepa 100 mut, cysiemMsl S T, JieAsTHOW YKCYCHOM KUCTIOTHI
(moGaBnsAIOT cpasy nepes yrnorpedieHuem pukcaropa) 5 Mt

6) sxuakocth MakcumoBa (uieHkep-gpopmon): xkuakoctu Lenkepa 90 mu, popmanuna 10-20 %
10 mi1.
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1.2. IIpombiBKa (DpUKCHPOBAHHOT0 MATEPHAJIA

ITpombiBKa MaTepuasia (KyCOUKHM OpraHOB, TKAHEH MM HeOOJbIIIE OPraHsbl [IETMKOM, 0COOEHHO
OT MEJIKMX SKCIIEPUMEHTAJIbHBIX )KUBOTHBIX ) B BOJOIIPOBOAHOM POTOYHOM BOJE, KaK MPaBUIIO, IIPO-
JOJIKAETCsl CTOJIBKO K€, CKOJIbKO JUIiiachk pukcanus, yauie 18—24 4. 3ateM (puKkcupoBaHHbIE TKaHU
W OpraHbl JOJKHBI OBITh MOATOTOBJICHBI AJIA MOJIYYEHHA CPE30B PA3JIMYHOIO TUIIA: HEIJIONIUHOBLIX,
napacMHOBBIX WJIN 3aMOPOKEHHbIX.
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1.3. O0e3BoxUBaHNE U YILIOTHEHHE
(prKCHpPOBAHHOI0 MaTepuaJa

ITOT Tan HEOOXOIUM B CIIyJasiX, €CJIM HYXKHO IMOTYYHTh IeJUIOUAMHOBbIC WY TTapahHOBbIE
onoku. [lepen 3anMBKOI MaTepuasia B 1IEJUIOUIMH WK NMapadyH U3 U3yIaeMbIX OObEKTOB YIAISIOT
BOJY U YIUIOTHSIIOT MX. [IJ1s1 3TOro Marepuar rnocie1oBaTebHO MEPEHOCST B CIIUPTHI BO3PACTAIOIIEH
kpenoctu, HaurHas ¢ 70 % no adcomotHoro (100 %) BKIIOYUTENBHO, T. €. POBOJAT Uepe3 Oarapero
CIIMPTOB BO3pacTaionieil Kpenoctu. Bpemst mpeObiBaHMsI B KaXJJOM CIIMPTE KOJIeONeTcsl B 3aBUCHMO-
CTU OT XapaKkTepa TKaHu oT 4—6 110 24 u.
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1.4. IlpuroroBjieHne 0JIOKOB

HeanonaunoBbie 6J10KH. Matepuai u3 abCOMOTHOTO CIIMPTA MEPEKIAAbIBAIOT B ABE MOPIIUU
(Ha 24 4 B KaX[Iyl0) CMECH U3 PaBHBIX KOJIMYECTB aOCOMIOTHOTO CMpTa U 3¢upa. 3aTeM KyCOUKH
TKaHeN MocieIoBaTeIbHO MOMEINAIOT OT 2 J10 7 AHer B pacTBOphl nesutouguna: 1 (2 %), Il (4 %), 111
(8 %), IV (8 %). llocneanuii NeJIJIONAMHOBBIN PACTBOP BMECTE C TIOMEIIEHHBIMU B HETO KYCOUKaMU
TKaHU MOACYIIMBAIOT B 9KCUKATOPE HAIOJIOBUHY, T. €. J10 Noiay4eHus 16 % pacrsopa.

Ha nosepxnocts nemutonguaa Hanusaot 70 % cnupt u yepe3 1 cyT BbIpe3aloT U3 YIUIOTHEH-
HOW Macchl KyCOYKM MaTepuaa, OTCTYIS OT MX KpaeB Ha 3—5 MM, U C IIOMOIIIBIO IYCTOrO pacTBoOpa
IeJUIOW/IMHA HAKJIEWBAIOT Ha JePEBSHHBIE KyOUKH, TPEeJBAPUTENIHHO 00E3KMPEHHBIE CIIUPTOM HJIH
acpupom.

LennonanHOBBIE OJIOKH 10 U3TOTOBJICHUS U3 HUX Cpe30B XpaHsT B 70 % STUIIOBOM CIIUpPTE B
OaHKax C IPUTEPTON MPOOKOM.

IMapacunoBbie 0J10ku. [Ipon3BOAAT Takue ke 00€3BOKMBAHKE U YIUIOTHEHUE U3y4aeMOro
00BbEeKTa, KaK ¥ MPH LEJIONJMHOBOM 3QJIMBKE, T. €. IIPOBOAKY Yepe3 OaTapeio CMPTOB BO3pacTaio-
el kpenoctu. [lociie 3Toro Kycouku nepeMeniaioT B CMECh PaBHBIX YacTell a0COMIOTHOTO CIIMPTA U
Kersona Ha 1-3 9 (umm cnvpra u xsopodopma Ha 6—12 1), 3aTtem MmocseoBaTe/IbHO MEPEHOCST B
NEPBBI YUCTHIA Kcnton Ha 1-3 4 (i xjaopodopm Ha 6—12 4), BO BTOPOI YMCTBIN KCHJION Ha 1—
3 4 (umm xJiopoopM Ha 6—12 1), HACKIIIIEHHBI pacTBOp napacdyHa B KCWIOJE B TEPMOCTaTe Mpu
temnieparype 37 °C Ha 2 4 (W xyopogopme Ha 6—12 u). s 3TUX Lesnell npuMeHseTcs JIETKO-
IUIaBKUI nTapauH.

Jlanee KycoukH TKaHel NepeHOCAT B TEPMOCTATE B «UUCTHII» TYrOIUIAaBKUM NapaguH Mpu TeEM-
neparype 54-57 °C Ha 1,5-2 4, BO BTOPOil «4UCTBIN» MapacuH MIPU TO! ke TEMIIEpaType U Ha TaKOW
*e cpok. Hakonerr, MaTepua (1o oObeKTaM, OpraHamM WU TKaHSIM) 3aTMBAIOT pacIlyIaBJIeHHBIM apa-
(rHOM B OymMaxkHbIE WM METAJUIMYeCKUe (DOPMOYKH M OXJIaXKIAI0T BOJON HU3KOHM TeMIepaTypsl B
XOJIOIMJIbHUKE, OXJIKAAIOLINX TEPMOCaX, KpUocTare u T. 4. DTa IpoLeaypa MpecaeayeT onpeieeH-
HYIO 1I€JIb — PABHOMEPHOE 3aTBepleBaHue MapadyHa U HaXOAAIIMXCS B HEM TKaHEW MpU MOCTETeH-
HOM CHIKEHMH TeMIIepaTypbl CKPEIUIsIoNIero cyocrpara.

Kaxapiii 3 3anuThiX B napavH KOMIUIEKCOB B JaJIbHEHIIIEM NMPUKPETUISIIOT K AePEeBIHHBIM
KyOnKam, oOpaOOTaHHBIM TIO TOW K€ METO/IMKE, YTO U IS IeJUIOUIMHOBBIX OJIOKOB, TIyTeM CKperl-
JIEHWs1 HUKHEH, pacIulaBI€HHON NMPUKOCHOBEHUEM HArpeToro IinaTess MOBEPXHOCTH Ipernapara ¢
BEPXHEH MOBEPXHOCTHIO JIEPEBSIHHOTO KyOUKa.

XpausT napaduHOBbIE OJIOKHM B CyXMX OaHKax C MPUTEPTOM MPOOKOM B MPOXJIAAHBIX U HEJO-
CTYITHBIX COJTHEYHBIM JIy4aM MecTax WM mKadax, yIaJeHHbIX OT HarpeBaTeIbHbIX PHOOPOB U arimia-
paTypsl.

HeoOGxonumplii OJIOK M3BJIEKAIOT HEMOCPEJCTBEHHO Mepell MPUTOTOBIEHUEM CpPE30B, a €ro
OCTaTKH, €CJIM 3TO HEOOXOIMMO TSl TAJIbHEHINero CCAeI0BaHus, Cpa3y Mocie U3rOTOBICHUS HYyX-
HOT'O KOJIMYECTBA CPE30B MMOMEIAIOT B IIPEKHEE X PAHUIIULIIE.
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1.5. I3roroBjenue cpe3oB

TkaHb, KOTOPYIO HEOOXOAUMO TMOABEPrHYTh MUKPOCKOIMIECKOMY HCCIIEIOBAHUIO, PEKYT Ha
Cpe3bl Ha CHelMANIbHBIX ariapaTax, MOoMyYUBIINX Ha3BaHUE MUKPOTOMOB (CaHHbBIC UM POTOPHBIE),
C MMOMOIIIBI0 OCOOBIX CTATTBHBIX HOXKEH.

HawuOonee pacnpocTpaHeHHBIM U3 HUX SIBJIIETCS CaHHBIA MUKpoToM (puc. 1.1). DTOT anma-
par COCTOUT M3 MACCHMBHOW METaJUTMIeCKOW TOJICTABKA — OCHOBAHUS C BEPTHKAIBLHON U OOKOBOM,
PACIONIOKEHHO! MO/ OCTPBIM YIJIOM TUIACTUHAMM C XOPOIIO OTHUIM(OBAHHBIMU TIOJIOCKAMU — TIOJIO-
3bSIMHU, TIO KOTOPBIM CKOJI3SIT B TOPU30HTATIBHOM IMOJIOKEHUN HOKEBBIE CaJIa3KH C OTIUIM(OBAHHBIMU
MOBEPXHOCTAMHU — HOXellepkaTesib. Ha KakJoi MOBEpXHOCTH UMeeTCsl CIIelaIbHBIN 11a3 ¢ BAHTOM
TSI KpETUICHUs] MUKPOTOMHOT'O HOKa M3 TIPOYHOM CTaJIH, 3aTOUKY JIE3BUSI KOTOPOT'O IPOM3BOAAT O]
KOHTPOJIEM MHUKPOCKOIIA.

C moMoIIpio BUHTA MOKHO PEryJIMpOBaTh HAKJIOH HOXA K TOPU30HTATBHOM TUIOCKOCTH, a 3a
cueT 6apalIkoBOro 3aKMMa — yroJl MOBOPOTa HOXka, YTO TO3BOJISIET HarOoJ1ee yI0OHO OpUEHTUPOBATh
ero K OJIOKY U IPUTOTOBJIATH ONTUMAJIFHO TOHKHE CPE3bl.

C J5ieBo¥i CTOPOHBI MHKPOTOMA pacriojiaraeTcsi pUCIiocoOIeHre Il PABHOMEPHOTO TOHS-
THSI TIOAJISKAIIETO Pe3aHui0 00BbEeKTa. 3a)KUM C IMPEenapaToM — OOBEKTOepKaTe b TPOABUTACTCS TIO
HAKJIOHHOM TJIOCKOCTH C TMOMOIIBIO0 TOPH30HTAJILHOTO MUKPOMETPUIECKOro BUHTa. Ha mykke BUHTa
HaHECeHa IKaJia, YKa3blBalolas, Ha KaKoe pacCTOsSTHUE BBEPX IMOJHMMAETCS OJIOK COOTBETCTBEHHO
MOBOPOTY BHMHTA (LleHa OgHOro neneHust 1 Mkm). OObeKTOIepKATEh C TOMOIIBI0 BUHTOB MOKHO
YCTaHOBUTH 3a CYET MIApHHUPA B JIOOOM HAIPaBJICHUH U OTPETryJIMPOBATh TEM CaMBIM PACIIONIOKEHIE
TKaHEBBIX JIEMEHTOB B MOJTy9aeMBbIX Cpe3ax.

TIpuzomosnenue cpesa: 60K yCTAHABIUBAOT B 00bEKTOAEPKATENIE MUKPOTOMA B COOTBETCTBUU
C 3aJJaHHBIM HAKJIOHOM ¥ TOBOPOTOM, TIPOYHO (PUKCUPYIOT MUKPOTOMHBIN HOX B HOXelepKaTele,
MpUYEM JIe3BHE €ro JIOJKHO HAXOAWTHCS BBIIIE BEpXHEW MOBEPXHOCTH OJIOKa. 3aTeM IMOCIeAHUN ¢
MOMOIITHI0 BUHTA TTOJBOAAT IO COIMTPUKOCHOBEHUSI C PEXKYIIEH YacThlo HOXKA, KOTOPBIN OTOIBUTACTCS
32 00BEKT. MUKPOMETPUUECKUI BUHT MTOBOPAYMBAIOT HA KEJIAEMYIO TOJIIWHY ¥ TUIABHBIM JIBUKE-
HUEM HOKEBBIX Cajla3oK K ceOe aemaioT cpe3. [loimydeHHbIi cpe3 CHUMAIOT C IOBEPXHOCTH HOXA MSAT-
KO Oenubel WM KOJIOHKOBOM KHCTBIO U TIepeHocAT B yaniky Ilerpu ¢ Bomow (7151 mapagpMHOBBIX
CPE30B BOJY MOAOTIPEBAIOT).

JIJ1s1 U3rOTOBJIEHNSI CEPUIHBIX CPE30B MCIIONB3YIOT POTAIIMOHHBIE MUKPOTOMBI C BEPTUKATBHO
YCTaHOBJIEHHBIM HOKOM, HETIOJIBMKHO 3aK PETJICHHbIM B HOXeaep:xatese (puc. 1.2). biokoaep:xarenb
TMOJIBUKEH U TIepeMeIaeTcsl ¢ MOMOIIBI0 MAapHUPHOTO BUHTA. Cpe3bl OJIMHAKOBOU TOJIIIMHBI TTOA-
I0TCS1 Ha JIBUXKYIITYIOCS JIEHTY U MOTYT OBITh JIETKO IIPOHyMepoBaHbl. [10100HBIE MUKPOTOMBI TIPUME-
HSIOT ISl TOTJILHOTO TIOCPE3HOTO U3YUYEeHHUSI OTACBHBIX 00BEKTOB, 0COOEHHO B SMOPUOJIOTHY.
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Puc. 1.1. CaHHBIH MHKPOTOM.
1 — oOBbeKTOIEpXKATEIIb; 2 — CTAJIBHON HOX; 3 — MOJIO3bsI.

[upokoe pacnpocTpaHeHHE MPUOOPEIH MHKPOTOMBI, B KOTOPbIX UCCIELyEeMblid MaTepuas
MOJKET OBITh pa3pe3aH Ha cpe3bl Oe3 Ipe/IBapuTeIbHON 3JIMBKHU B cpefibl O1aroaps 3aMOpaKMBaHHIO.
ITO NO3BOJISIET HE TOJIBKO COKPATUTh BPEMs1 IIPOLIELYpbl MOTyUYEHUsI CPE30B, HO U YCTPAHUTh BJIMSI-
HME BCAKOTO POJja PEaKTUBOB Ha TKAHEBBIE JIEMEHTBI, YTO OCOOEHHO BasKHO U JJake HEOOXOAUMO IS
MHUKPOXUMHUYECKOTO U TUCTOXUMHUYECKOTO UCCIIeJOBAHUH.

K Takomy Tumy anmapatoB OTHOCATCS 3aMOPAKMBAIOLINI MUKPOTOM U KpuocTtaT. O6a umeroT
OOBEKTHBIE CTOJIMKY, MUKPOTOMHBIE HOKY M TIOJAIONINE MEXaHU3MBI, T. €. OCHOBHBIC YaCTH, XapakK-
TEpHbIE JIJIs1 OIMCAHHOTO CAHHOT'O MUKPOTOMA.

B 3amopaskuBaoIeM MUKpOTOMe K 0ObEeKTHOMY CTOJIMKY TOABE/IEH IIUTAHT OT OaJUIOHA CO CHKU-
KEHHOH YIJIEKUCIIOTON.

Ha noBepxHOCTh OOBEKTHOI'O CTOJIMKA C MPEIBAPUTEIBHO 3aMOPOKEHHOW BOJSHON MOIyIL-
KO-OCHOBOM ITOMEUIAIOT UCCIIEAYEMBIN MaTeprall, CMOYEHHBIN U 3aJIMThIA BOKPYT OTCTOMHOM BOJIO-
IPOBOJHOM BOAOW. 3aTeM KyCOYKM MEJIEHHO 3aMOPaKMBAIOT, ITycKasl IPEPbIBUCTYIO CTPYIO yIJe-
KHUCJIOTHI, U JEJAI0T CPe3bl HEOOXOIMMOH TOJIIMHBI.
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Puc. 1.2. PoTaliuoHHbIN MUKPOTOM.
1 — oObekTOIepKATEND; 2 — IepKATESIh CMCHHBIX JIC3BHIA.

B xpuocrare ucnonb3yercs TOT e NPUHLMIT 3aMOPaKMBaHUS TKAHEW U OITHOBPEMEHHOI'O MHI -
OupoBanus (OJOKMPOBKH) X (DEPMEHTOB. DTO MO3BOJISET MOTYYUTh MPUOTMAKEHHBIE 10 MAKCUMyMa
K NPUKU3HEHHBIM COCTOSTHUE U COJEPKaHNUE MX B TKAHEBBIX IEMEHTAX.

OxutakJieHNe B KPUOCTaTe OCYLIECTBIISAETCS C MOMOLIBIO JIMOO YIJIEKUCIOTHI, JIMOO MOIIHBIX
XOJIOAMJIBHBIX arperaToB, CHIOCOOHBIX OBICTPO 3aMOPO3UTh U3y4aeMblil MaTepuall.
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1.6. OxpamuBaHye rUCTOJOTHIECKHAX CPE30B

[Tpu pa3nMyuHBIX MUK POCKOITMYECKUX METO/AX, 3a UCKITIOUEHUEM JIEKTPOHHON MUKPOCKOINHY,
TMOJTyYEHHbIE CPE3bI TOJBEPralOT OKPACKE, BHISBIISIONIEH pa3InyHble CTPYKTYPHBIE JIEMEHTHI TKaHEW
Y KJIETOK. J1J1s 3TOro NpUMEHSIOT KPACUTENIN — OCHOBHbIE WU s1JIEpHbIE: HAIIPUMEp, TeMAaTOKCUJIVH,
OKPAIIMBAIOLIMIA 1pa KJIETOK B LIBETa OT CUHETO JI0 YEPHOI0; KUC/IbIe WM LUTOILIa3MaTUu4eCcKHe:
Harpumep, 031H, TOHUPYIOUIUIA [IUTOIIa3My B KPACHbIN 1IBET, MK PUHOBYIO KMCJIOTY, OKPAIMBAIO-
LIYIO €€ B JKEeJIThIN LIBET, U AP.; HEUTpaJbHbIE: HAIIPUMEP, HEUTPAJIbHBIN KPACHBIN AJ1s1 IPUKU3HEHHOW
OKPACKH KJIETOYHBIX JIEMEHTOB U JP.

B 3aBucuMOCTH OT 11€1M UCCIIEJOBAHUS MUCTIONb3YIOT MHOIOUKCIIEHHBIE KPACUTENN 1JIs1 BbISIB-
JieHus1 o01ei MOp(OIOTUH KJIETKH, KOHTPACTHPOBAHUS KAPUOIUIa3Mbl (SIIpa) U IUTOILIA3MBbI (JIs
OKPAacCKH s1/Ipa B KPacHBIN 1IBET IPUMEHSIOT KapMUH, cappaHuH U T. [1.). CrieniupuiecKkuMu Kpacu-
TEJISIMU SIBJISIIOTCSI OPCEUH, OKPAITUBAIOIIUI JIACTUYECKHE BOJIOKHA B KOPUYHEBHIN 11BeT, cyaaH III
OKPAILIBAET )KUP B KETHIN [[BET, & YETHIPEXOKHUCh OCMUS — B YEPHBIH IIBET, HUTPAT cepedpa uMIipe-
THUpPYET HEpPBHbIE KJIETKM W BOJIOKHA B LIBETa OT KOPUYHEBOIO O YEPHOIO, METUJIEHOBbI CUHUI
OKpAIIIMBAET HEPBHBIE JIEMEHTHl B CUHUM 1IBET.

W3 MHOXecTBa pa3IMuHbIX KpacuTesled U UX KOMOWHAIIMIA, MPUMEHSIEMBIX B COBPEMEHHOM
OOIIETMCTONIOTMUECKON TEXHUKE, Hanbosiee paciipocTpaHeHHO! SIBJISIETCS] OKPACKa reMaTOKCHIMHOM
Y 03UHOM.

Ilepen okpackoil cpe3 nmoaBepraiT JenapapuHUPOBAHUIO, T. €. CPE3bI MOCIIEI0BATEIBHO ITPO-
BOJAT Yepe3 pacTBOpUTEIb NapadrHa (KCUIION), COMPTHl HUCXOASAIIEH KOHUEHTPAUHU U TOMEIIAI0T
B vamky [letpu c Bogoii. 3aTem cpe3bl 00padaThIBAIOT B CIIEAYIOIIEM MOPSIKE:

1) B pactBope remarokcuimHa 5—10 muH;

2) B mpotouHo# Boae 5—10 MuH;

3) B AUCTUJUIMPOBAaHHOM Bojie 1-2 mMuH;

4) B pactBOpe 303uHa 1—10 MuH;

5) B IUCTWJUIMPOBAHHOM Bojie 1-3 muH;

6) B 70 % cniupte 1-2 muH;

7) B 96 % cniupte 1-2 muH;

8) B 100 % crnmpte (abcomoTHbI) 1-2 MUH;

9) B kapbonkcuone 1-3 MuH;

10) B kcunone 1-3 mMuH;

11) B ke1poBOM WJTK KaHAJCKOM Oajib3aMe (Cpe3 MOMEIIAoT B Karumo Oaib3aMa MexKIy Tpej-
BapUTEIbHO 00€3)KUPEHHBIMU TPEIMETHBIM U TIOKPOBHBIM CTEKJIAMH).
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1.7. 3akioueHne U STUKETUPOBAHUE
(MapKHpoOBKAa) NpenapaTos

[Nocne 3akmoueHus cpe3a B 0aab3aM U MO MPEAMETHOE CTEKJIO, T. €. MOC/e TPUTOTOBICHHUS
TaK Ha3bIBAEMOTO MOCTOSTHHOTO Tpernapara, OH MOAJIeKHUT 0003HAUSHUIO — MApKUPOBKe. [t aToro
CcripaBa U CJIeBa OT IOKPOBHOI'O CTEKJIA HAKJIEUBAIOT STUKETKU C HA/IITUCSMMU: CJIEBA — OITMCAHUE TKaHU
WJIM OpraHa, 00beKTa, U3 KOTOPOro MoTyYeH MaTepral, ClipaBa — METO/l OKpAIlIMBaHuUsI; B HEOOXOIH-
MBIX CIy4asiX YKa3bBalOT (PUKCAIUI0 MaTepuasa U AaTy U3rOTOBJIEHUS IIpernapara.
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1.8. Mukpockon u npaBuja padoThl ¢ HUIM

MHuKpPOCKOI — CITOKHBIN U CAMBIN paclipOCTpAaHEHHBIN B OMOJIOTMU U MEJULIMHE TIPUOOp TSt
M3y4YeHUs] MEeJIKUX OPraHoB, KJIETOK U TKaHel opranusma (puc. 1.3). Hanbonee BaxxHOe 3HaYeHUE B
HEeM UMeIoT 00beKTHBbL. OHU HAXOAATCS B HETIOCPEACTBEHHOM OJIM30CTH OT PaccCMaTpUBAEMOro 00b-
€KTa, OTYErO U NOJyYHsIi cBoe HazBaHue. OOBEKTUB COCTOUT U3 Psifia JIMH3, 3aKPEIUICHHBIX B OTPaBe
C MEXIyHApPOTHON CTAaHJAPTHOU pe3bOoil B 36 BUTKOB B TyOyce MHKPOCKOIA JIIOOOW ONTHIECKON
(pupmbl.

VBenuyeHne MUKPOCKOIA PaBHO MPOU3BEICHUIO IIM(PPOBBIX 3HAUSHUI OOBEKTHUBA U OKYJISIPA,
CKOOPIMHMPOBAHHBIX HA TyOyce MUKPOCKOIA, T. €. IOCTABJICHHBIX JIPYT MPOTUB JpYyTa.

Ilena yBenuueHus HaHeceHa Ha 000iMe OOBEKTUBA M B BEpXHEW JIMH30BOH TUIAIIKE OKYJIsIpa [B
padoUMX CTYICHUYECKMX MUKPOCKOIAX 3HAYEHUST TAKOBBI: 00beKTUB X8, x40, X90 (MMMepCHOHHBIN);
okyJsp X7, x10].

OO01miee yBenuueHNe CBETOONTHYECKOro MUKpockorna paBHo 2000-2500, ogHako moje3Hoe
yBeJIMUeHNe, CIIOCOOCTBYIOIIEE BBISBIICHUIO AeTasiel 00bekTa, coctaiser 1500—1600.

N3ob6pakeHue, MmoaydeHHOE OT TPOCTON chepUyecKOr JMH3BI, HApaBIEHHON Henocpes-
CTBEHHO Ha pacCMaTpHBAaEMblii OOBEKT, UMEET [Ba HEAOCTaTKa: C(pepruecKyl0 M XpPOMaTUYECKYIO
abeppaiun, CyTh KOTOPBIX 3aKJTI0YAETCS B CIIEIYIOIEM.

W3BecTHO, YTO B TBOSIKOBBIITYKJION JIMH3E JIy4H, OoJiee yaaJeHHbIe OT LIEHTpPa, T. €. IeHTPalb-
HOH ONTUYECKOHN OCH, CUJIbHEE MPEJIOMIISIOTCS M TIepeCceKaloT ITIaBHYI0 ONTUYECKYI0 OCh HAa CPaBHU-
TEJIbHO OJIM3KMUX PACCTOSHUSIX OT IEHTpa JMH3BL. JIydn, pacrionoxkeHHble HEaJeKo OT OCH, OyayT
MIPEIOMJISITHCSL MEHBIIIE U OTAAJISIOTCS OT HEHTpa JIMH3bL. TakuM 06pa3om, BMECTO CTUTMATUYECKOTO
TOYEYHOT0 N300paKEeHHUsI BOSHUKAET pacIuIbIBYaTOE MATHO. Takasi MorpenHocTh ONTHYECKON JIMH3bI
MOJTyYmJia Ha3BaHUE cghepuueckoli abeppayui.

Lad

Puc. 1.3. CBeTOBOIi MHKPOCKOIL.
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1 — oKy1nsp; 2 — 0OBEKTUB; 3 — PEIMETHBII CTONMK; 4 — UICTOYHUK CBETA.

KonmmuectBenHo cepudeckast adeppaiidst XapaKTepu3yeTcs IMPOAOIbHOW adeppanend —
JIMHENHBIM PACCTOSIHUEM MEk/1y TOUKaMU IepeceyeHrs] KpalHUX U UEHTPAJIbHBIX JIyyell C IJIaBHOW
OITHYECKOM OCBIO.

[TpononbHBIe abeppalii 00YCIOBIESHB MaTePHAIOM JIMH3bI U €€ KpUBU3HOMW. B mocieHeM ciry-
yae abepparyu coOnpartebHON U pacCerBaloIIeH JTMH3 TPOTHUBOMOIOXKHBI 1O 3HAKY, YTO MO3BOJISET,
KOMOWHUPYS TaKUe JIUH3BI B OOBEKTHBE, YMEHBIIUTD C(pepruIecKyio adeppariyio. ITo B MUKPOCKOIIaX
AOCTUraeTcs myTeM Habopa JIMH3 pa3HOW 3HAYMMOCTH B OHOM OOBEKTHBE.

Kpome cepuueckoil, CymecTByeT xpomamuueckas adeppayusi, CBSI3aHHAs C TEM, YTO BOJIHBI
Pa3IMYHON JUIMHBI MTPEJOMJISIIOTCS] HEOIMHAKOBO: (DPMOJIETOBBIE CUIIbHEE, KPAaCHbIE MEHbIIIe Bcero. B
pesyJbTarte 3Toro 0esyioe MATHO OyJeT BETHBIM, OKPAIIEHHBIM BO BCE IIBETA CIIEKTPa HA yCpeJHEH-
HOM 3Kpane. Takas HacjoiKa JOMOJHUTEIBHOTO [BETAa HAa OKpAIlEeHHbIe TUCTOJIOTMYECKUE Tperia-
paThl HeXxenareabHa U JI0JKHA ObITh CBEJEHA 10 MUHUMYMa. DTO JOCTUTaeTcsl KOMOMHALIMEW JIMH3
U3 CTEKJIa CTIEIMAIBHOTO cocTaBa. Takasi cucTeMa Ha3bIBaeTCsl aXpOMaTHUYECKOW M B IPOCTOM BapH-
aHTe COCTOUT U3 BBIMTYKJION JIMH3bI, U3TOTOBJIEHHOM U3 KPOHIJIaca (JIETKUIA COPT CTeKJIa), CKIIeeHHOM
C JIBOSIKOBBIITYKJION JIMH30M U3 (OIMHTIVIAcCA (TSKENbIA COPT CTEKJIA).

Bce 00BbeKTUBB MUKPOCKOTIA ACNSATCS HAa axpomamyl, B KOTOPBIX yCTpaHeHa adeppariusi IByX
HanOosiee SIPKUX [BETOB CHEKTPA — JKEJITOrO U 3eJI€HOTO, anoXpOoMamsl, B KOTOPBIX XpOMaTHIECKast
aGeppalysi yCTpaHeHa IMOYTHU TOJTHOCTHIO, M NoAyaxpomamyl; Tak Ha3biBaeMble (DII0OPUTOBbIC, 3aHU-
MaIoIlfe CpeiHee MOJIOKEHUE MEsK/1y Ha3BaHHBIMUA OObEKTHBAMH.

JI71s1 iicclieioBaHus MEJIKUX JieTasiei, 0COOEHHO MPH IUTOIOTMUYECKUX HAOMIOICHUSIX,, UCTIONb-
3YIOT UMMEPCUOHHBIE 0OBEKMUBLL C BbICOKOLL pa3peuaroueli CUNOU.

YToObl yCUITUTH OCBEIIIEHHOCTb, B TAKMX CUCTEMaX MPUMEHSIIOT )KUIKOCTH, yMEHBINAIOIINE pac-
CEMBAHUE CBETa (80OHASl U MACASIHASL UMMEPCUsi) W 3alIONHSIONIME POCTPAHCTBO MEKLy BEpXHEr
MOBEPXHOCTBIO TIOKPOBHOTO CTEKJIA U TIEpeJHEN JIMH30i 00bEKTHBA.

Hcnonb3oBaHne MMMEPCUOHHOTO Macia, UMEIOIIETO OIMHAKOBBIA CO CTEKJIOM M KaHAJICKUM
Oa1p3aMOM KO3((UIMEHT MPEeIOMIICHHS], CO3aeT UealbHyl0 TOMOTEHHYIO Cpefy, 0OecreurBao-
IIyI0 BOBMOXHOCTb Pa3iMyaTh MeJIbUaiIie JIeTalu KIETOK 1 TKaHEeH.

Pa3pemaromeil cnocOOHOCTHIO HA3bIBAETCS CHOCOOHOCTh OOBEKTHUBA «Pa3pelInTh», T. €.
MOKa3aTh, HAMMEHbIIIEE PACCTOSTHUE MEXY IBYMs OJM3JeKAIMMU JeTATSMU TpeaMeTa, Ipu KOTo-
PC= i
POM OHW ellie BUIHBI pa3zaeabHo. OHa BeipakaeTcs (hopMyion A, rje A — JJIMHa CBETOBOM
BOJIHBI, A — 4KCJIOBas aneprypa.

Yucnosasi anepmypa — IPOU3BEJICHUE TIOKA3aTe sl IPEIOMIICHHSI CPEJIbl, HAXOMSIIEHCS MEXKIy
MpeIMETOM U OOBEKTUBOM, M CHHYCA TOJIOBUHBI YIJIa, 0OPa30BAHHOTO ABYMsI KPAaHUMH JIy4aMH,
KOTOpBIE eIlle TPOXoasT oObeKTuB. PopMya ee TakoBa: A = n - sin a, rae n — Ko UITUeHT Tpe-
JIOMJICHUSI CpeJibl, 0. — 3HaUeHue yria. B g poBom BeipakeHUM MoKas3areib A BHIIPaBUPOBAH Ha
000IMe KaXI0ro 0OBEKTHBA HUKE 3HAKa JIMHEMHOTO yBeIn4YeHus Ooree MeJKuM mpudrom. Takum
oOpa3oM, McclieoBaTeslb OCBOOOKIEH OT HEOOXOIUMOCTH BBIUMCIICHHSI allepTyphl 110 MPUBEAESHHON
dbopmyie. [Tpu mongdope 0ObEKTUBOB I MPAKTUIECKUX IIeJIel He0OXOIMMO Beera oopaiarh BHU-
MaHHe Ha 9TOT [0Ka3aTesb: YeM OOJIbIle YMCIIOBAs arepTypa, TEM BhIIIE pa3peraiias CrloCOOHOCTh
0OBEKTHBA, CIIEI0BATENILHO, M BCETO MUKPOCKOIA KaK MPHOOpa, TaK Kak OKYJSIp Ha 3HAYEHUE paspe-
HIAIOLIEN CUJIBI HE BIIMSET, YTO BUIHO U3 paHee MpUBEIeHHBIX (popmyi. TeopeTnuecku paspelieHue
CBETOBOTO MUKPOCKoMa cocTapysieT 0,2 MKM, TPaKTUIECKH OHO OOBIYHO paBHO 0,4 MKM.

[Mpuctynasi K MUKPOCKOMMPOBAHUIO TMCTOJIOTMUECKHX IIPENnapaTroB, HEOOXOAUMO TOMHHUTh
cleyolee: BCSIKOe UCCeIOBaHNEe HA0 HAYMHATH P MAJIOM YBeJIUYeHUH /17151 03HAKOMJICHU I
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¢ OOIIMM BHIOM Tperiapara, pacriolokeHHeM TKaHEeBbIX CTPYKTYp Pa3IMYHOTO XapakTepa, 0COOeH-
HOCTSIMM MX OKPACKH, COYETAHUEM KOMIUIEKCOB KJIETOUHBIX CTPYKTYP B PA3JIMUHBIX CJIOSIX OpraHa.

Ipu paccesiHHOM UCKYCCMBEHHOM U eCIECBEHHOM OCBEUSCHULL NONBLIYIONCSL BOZHYMbIM 3ePKA-
NOM, NPU MOUEUHOM UCTOUHUKE C8EMA — NAOCKOU €20 NOBEPXHOCHIbIO, Pe2YAUPYSi KOHOEHCOPOM, OCO-
OenHo npu pabome ¢ UMMEPCUOHHBIMU OOBEKIMUBAMU, CIENEHb OC8CUCHHOCHIU NOASL 3DEHUSL.

Ilepeo nepexooom Ha 6oavuioe yseauueHue HYICHYH 0emanb, NOOAEHCAUYHO USYUEHUI), HAOO
YCMAHOBUMb NPU MANOM YEEAUUEHUL 8 UEeHMPe 3DEHUsL U, He NOOHUMAS MYOYCca MUKPOCKONA MAKpO-
MEMPUUECKUM BUHIMOM, NAABHBIM OBUNCEHUEM NePesechiu PeBoNbeep Ha 0oNbloe YeeauUueHue; 0anb-
Heliuyo 'oCmuposKy (0mpabomxa uemxocmu u300pax3ceHust) Haoo nNPoBoOUMs ¢ HOMOULLIO MONBKO
MUKPOMEMPUUECKO20 SUHMAL.

MU KPOCKOIT HY’KHO COfIepaTh B YUCTOTE, TOCTIe pPaOOThl BHITUPATh OT MbLIH (DiIaHeIeBOW WK
MapJeBoi cageTKOM U IPe0X PaHATh OT MEXaHUUYECKUX MTOBPEKAECHUI, HE OCTaBJISAATh B MECTaX COJI-
HEYHOTO OCBEIIEHHS WM TETJIOBOTO MPOrpeBaHusI.

Io okoH4aHMK pabOTHI HEOOXOIUMO TMEPEBECTH PEBOJIbLBEP MUKPOCKOIA Ha Majloe yBeluye-
HHE, CHATD C MPEAMETHOTO CTOJIMKA Ipernapar, OYMCTUTh OT MbUIM U TPSA3H CHavYajla ONTUYECKHue, a
3aTeM MEXaHWYeCKHe YacTH U C/IaTh JJAOOpaHTy CBOe padodee MeCTO U Bce, UTO ObLIO MPUHSTO Tiepet
71a00paTOpPHOU PadOTOM.
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I'maBa 2
CtpoeHue KiaeTKn

Kuetka (cellula) — HauMeHbInast CTPYKTYpHAasi €IMHUIIA KMBOTO, CIIOCOOHAS K HE3aBUCMOMY
cymectBoBaHu0. OHa SIBJISETCS OCHOBOW Pa3BUTHUS, CTPOCHHUS U KU3HEIEATEIbHOCTH BCEX KUBOT-
HBIX U PACTUTEJIbHBIX OPraHU3MOB.

['maBHBIE (DYHKIMM KJIETKU: BO30YAMMOCTb, MPOBOJAUMOCTb, COKPATUMOCTD, TOIJIOIIEHNUE U
ACCUMMUJISAIMSA, IbIXaHKUe, CEKPEeLusl, IKCKPELHsl, POCT U PEIPOAYKLIHSL.

KieTka cocTouT U3 Tpex OCHOBHBIX YacTel: spa, IUTOIIA3MBI U IJIa3MaTUIECKON MeMOpaHbI
(1muTonmeMma).

Aopo (nucleus) — cucteMa reHeTHUECKOM JISTEPMUHAIIMU U PETYJISIIMN OEJKOBOTO CHHTE3a B
kyetTke (puc. 2.1).

Cmpyxkmyphvle KomnoHenmul s0pa: XPOMAaTHH (XpOMOCOMBI), siiepHast 00ONIouKa (Kapuo-
JilemMa), sIAPBIIIKO, HYKJIeOIIa3Ma (sIIEPHBINA COK).

ko W
y -

Puc. 2.1. ®udpodaacr. Agpo. TIM. x22 000.
1 — aapo; 2 — reTepoxpoMaTHH; 3 — syXpoMaruH; 4 — siiepHOe Tenblie; 5 — Kapuonemma; 6 —
koMIuiekc ['onbaxku; 7 — MUTOXOHAPUHU; 8 — TM30COMBL; 9 — ucTepHsl rpany sipHon IIIC.

PyHKIMH APa: BOCIIPOU3BEIECHUE, HAKOIJIEHUE, XpaHEHHE U PaclipeesieHle FeHETUYECKOro
Marepuaia (cogepxut 23 mapsl JJHK xpoMocom); peryisims ciHTe3a OejKa B IUTOILIa3Me ocpe-
ctBoM Makpomortekyi pudocomuoit PHK (pPHK), nagopmarmonnoit PHK (WPHK) u TpancnioptHoit
PHK (TPHK).

Pazmuuaror syxpomamun (cnabooKpanvBaeMsblil, AWUCIIEPrIPOBAHHbBIA, MeHee KOH/IEHCHPO-
BaHHBIM, aKTUBHO YYacTBYET B IpOLIECCaX TPAHCKPHUIILMM), COOTBETCTBYET CETMEHTaM XPOMOCOM,
KOTOpbIE JECIHUPATM30BAaHbl U OTKPBITHI ISl TPAHCKPUIILMHU, U 2emepoxpomamut (XOpoLIo OKpa-
IIMBAaeMblii, KOHJEHCUPOBAHHBIN, HE MOCTOSTHHO Y4acTBYET B IPOLECCAX TPAHCKPHUIILUN), COOTBET-
CTBYIOLMIA KOH/IEHCUPOBAHHBIM, IIJIOTHO CKPYUYEHHBIM CETMEHTaM XPOMOCOM.
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Tenvye bapa — ckoIIEHNE TETEPOX POMATHUHA, COOTBETCTBYIOIIEE HEAKTUBHON X-XPOMOCOME y
oco0el )KeHCKOro ToJa.

Opranuzanuss XpoMocoM ciioxkHast. OHM COCTOAT U3 CHMpasell, KOTOpble c(pOPMHUPOBAHBI U3
TUCTOHOBBIX HYKJIEOCOM, OOPa3yIOIINX CEpACUYHUKH, BOKPYT KOTOPHIX OOepHyTa IBOWHASI CIIUPAJIb
JHK.

Monexkyna ITHK nocrpoeHa u3 JByX aHTUINApaJUIE/IbHbIX LIENel ¢ KOMILJIEMEHTApHOU MOCIIe10-
BaTeJILHOCTHIO HYKJIEOTUIOB. YuacTok mMoneky/sl JJHK, kogupyromuii nociaenoBaTeibBHOCTh aMUHO-
KHCJIOTHBIX OCTaTKOB B MOJIMIENITUIHON 1IENN, HA3bIBAETCS1 TEHOMOM.

AHoepras obonrouka (nucleolemma) COCTOUT U3 HAPYKHOW Y BHYTPEHHEN NapaJijieSIbHbIX MEM-
OpaH, pa3/ie/ieHHbIX Y3KHM NIepUHYKJIEAPHBIM MPOCTPAHCTBOM — LIUCTEpHOM, anameTpoM 10-30 HM.
MemMOpaHbI POIOIIKAIOTCS APYT B APYra BOKPYT SAEPHBIX TIOP.

K HapyxHOI sizepHOi MeMOpaHe TpUKpeTuUieHbl pubocomsl. HapyxHast MeMOpaHa mepexoauT
B epanyaspryro snoonaazmamuueckyro cemo (I'II1C).

BHyTpenHss siaepHas MeMOpaHa COEPXKHUT CETh MEPEIUIeTAIONINXCS IPOMEKYTOYHBIX (BUMEH-
THUHOBBIX) (PUTAMEHTOB, CBSI3AHHBIX C SI0ePHOL NAACMUHKOL, K KOTOPOW MPUKPETLISIOTCS uHTepdas-
HBIE XPOMOCOMBI. flepHas IJIACTUHKA COCTOMT U3 NEpEIUIETEHHbIX MPOMEXKYTOUYHBIX (PHIIAMEHTOB
(mavuboB) TonmmHOU 80—100 HM, 00pa3yoIUX KApUOCKEIeT.

SlnepHbie opbl — 3TO KaHaJTbI CBsI3U uameTpoM 70—100 HM Mex 1y SSAPOM U [IUTOIIA3MOM, UX
YHCIIO U pacrpesie/ieHie N3MEHYMBBL. [|BYCTOPOHHUII TPAHCTIOPT uepes Mmopy odecneunBaeTcs: Oe-
KaMmu sKkcrioptuHami (Tpancrioptupyiot PHK u3 sinpa)  umnoprrHamu (mepeHocsT OeIKOBbIe CYyOb-
EIMHUIIBI PHOOCOM).

SlnepHasi mopa U3HYTPHU BHICTJIAHA CTIEIMATU3UPOBAHHBIMU CTPYKTYpPaMu, 00pa3yoMHi KOM-
IUIEKC S1IEPHOM TTOPHI.

Komnaexc sioeproii noper (KAIT) cocrout n3 HeMeMOpaHHBIX CTPYKTYp: OesKa-perentopa Ha
CUTHAJIBI SIIEPHOTO UMIIOPTA, & TAK)Ke KPYIMHBIX OEJKOBBIX IPaHYJI, ONPEAEISIIONINX I'PAHUILIBI TIOPHI.

[Nopa orpanrueHa BOCEMbIO BEPTHKAIBHBIMU OEIKOBBIMU KOMILJIEKCAMHU, KOTOPbIE MPEACTaB-
JISIIOT COOO0M KpYIHBIE OEJTKOBBIE MOJIEKYJIB WJIM KOMITIOHEHTBI PUOOCOM, HAXOSIIMECs B TPOIecce
TpaHcnopTa. [Io ropu3oHTaIM Nopa orpaHMYeHa TpeMsl KOJIbLUEBUIHBIMUA CTPYKTYpaMHu, pacrosiara-
IOLMMMUCS OfIHA HaJl IPYTrod U COEJUHEHHBIMM BEPTUKAIBbHO 8 «crvuamu». [lopa compepkur Takxke
LMTOIIA3MEHHBIE BOJIOKHA, TPAHCIIOPTEP U SIEPHYIO KOP3UHKY.

IlepBoe KOBLIO CO CTOPOHBI LIUTOILIA3Mbl UMEET BOJIOKHHUCTYIO CTPYKTYPY — CHELMAIU3UPO-
BaHHBII CBSI3BIBAIOIINI OJIOK, KOTOPBIH TSHETCS B IUTOILIA3MY U 00eCriedrBaeT UMIIOPT B PO pas-
JIMYHBIX CYOCTpATOB.

CpenHee KOJIBIIO COCTOMT U3 BOCBMH TPaHCMEMOPAHHBIX OEJIKOBBIX MOJIEKYJI, KOTOPbIE BBIOY-
XaloT ¥ B IIPOCBET MOPBL, ¥ B IEPUHYKJIEAPHYIO [IUCTEPHY. DTU MOJIEKYJIbl IPUKPETLIAIOT IIIUKOIPO-
tenHoBbIe KomroHeHThl KSAIT k Hapy:xHOMY 0001Ky mopbl. LIeHTp cpenHero Komblia 3aHST «TpaHC-
MOPTEpOM>», IPUKPETUIEHHBIM K TiepudeprueckuM OelkaM CpeJHEro KOJblia.

TpeTbe KOJIbLIO CO CTOPOHBI HYKJIEOILIa3Mbl aHAJIOTMYHO IO CTPOEHUIO IepBoMy. OT HEro B CTo-
POHY HYKJIEOIJIa3Mbl OTXO/IUT s1IepHAsi KOp3KHa, KOTOpasi AepOpMHUpYETCs ITPU TPAHCTIOPTE BELLIECTB
yepes nopy.

Aopvuuro (nucleolus) — XopoIo onpesensieMoe TOJIBKO B MHTepdase spepHoe oOpa3oBaHue
(OIHO WM HECKOJIBKO), HaOmo1aeMoe B KJIETKaX, aKTUBHO CHHTe3Uupyomux Oeok. Ilon amekTpon-
HBIM MHKPOCKOIIOM B SIIPBIIIKE BHIACSIOT TPH TUMMYHBIX KOMITOHEHTA: (PUOPUIIIIPHBIA KOMIIO-
HEHT, COCTOSLINI U3 TOHKUX, TUAMETPOM 5—8 HM, HUTEW (COBOKYITHOCTb NIEPBUYHBIX TPAHCKPUIITOB
— npenmectseHHUKOB pPHK); rpaHysisipHblii KOMIIOHEHT — CKOIUIEHHME IJIOTHBIX YAaCTHILl JUAMET-
pom 10-20 uM (mo3mHMe craguu oOpasoBaHus mnpeamecTBeHHUKOB pPHK); amopdubiil kommo-
HEHT, MPE/ICTABIISIONINIA COOOM CBSA3aHHBIN C SAPBIIIKOM XpoMatuH, coctosimid u3 JJTHK B obnactu
SIIPBILIKOBOTO OPraHM3aTopa XpPOMOCOMBI.
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OuOPUIUTAPHBINA M TPAHY/ISIPHBIN KOMITOHEHTHI SAPBIIIKA 00pa3yloT SAPHIIIKOBYIO HUTh (HYK-
neonioHeMa) TouHon 60—80 HM, (POPMUPYIOIIYIO B TIpeeiaxX siAPBIIIKA IIUPOKOIETIUCTYIO CETh.

SAnpeimko yuactByeT B cuHTe3e pPHK 1 (hopmMupoBaHuy npeamecTBeHHUKOB puOOCOMatb-
HBIX CyObeIMHMIL. Pa3mMephl 1 4uCiIo SApHIIIEK YBETMUMBAIOTCS IPU MOBBILIEHUH (DYHKITMOHATBHOM
AKTUBHOCTH KJIETKH.

Ilaa3zmamuueckas memopana (na1a3monemma, KAEMOUHASE MEMOPAHA) OKPYXKAET KIIETKY
Y OTPaHMYMBAET €€ OT BHEIIHEW Cpefbl; 0OeCreunBaeT pacrio3HaBaHUe KJIETKOW JPYTruX KJIETOK, a
TaK)Ke B3aUMOJEWCTBUE C MEXKJIETOYHBIM BEIIECTBOM (TIPUKPEIUIEHHE K €ro 3JieMeHTaM, B3auMO-
IENCTBHE C CUTHATIBHBIMU MOJIEKYJIAMU: TOPMOHAMH, MEIMaTOPaMH, IIMTOKUHAMHU U JI.); PEryIupyeT
JBWKEHNE NOHOB 1 MAKPOMOJIEKYJT M3 KJIETKH U B KJIETKY (CeIeKTUBHAS TPOHUIIAEMOCTb ), OCYILIECTB-
JISIET aKTUBHBIN M MTACCUBHBIN TPAHCHOPT BEIECTB (SHAOIUTO3 — (harolMTo3 U MUHOILIUTO3, IK3OIH-
TO3); OOECIIeunBaeT MEXaHNIECKOE U XUMHUECKOE B3aUMOJICHICTBUE MEK/Ty KIJIETKAMH, a TaKKe JIBU-
kKeHHe KJIETKHU (0Opa3oBaHUe TICeBO-, (PUIIO— U JIAMEJUIOTIOINIA).

MornekyssipHOe CTpOeHHe TIa3MaTUIeCKO MeMOpaHbl OMUCHIBAETCS KUAKOCTHO-MO3AMYHOM
MOJIEJIbIO, COIJIACHO KOTOPOW OHA COCTOUT U3 ABOMHOIO (pOCHOIUMIMUIHOIO ClI0sl, BHYTPU KOTOPOTO
pacnperneneHsl MHTerpayibHble W Niepudepudeckue OenKku; rugpoguiibHble KOHIB (PochOonunmaoB
oOpartlieHsl Hapyxy, TuapodoOHbIe 1IeN — BHYTPb; MEXAy XBOCTAaMH MPOTHUBOJIEKAIIMX MOJIEKYI
dochommnunos umerTcs cnadbie THAPOGOOHBIE CBA3H.

[pu 3aMOpakMBaHUM — CKAJIBIBAHUM TUIA3MOJIEMMA PACIIETUISETCSl BIOMb TaK, YTO OOJbIIIast
YacTb MHTErpajIbHBIX OEIKOB OTXOIUT K BHYTPEHHEMY JIUCTKY (P-TIOBepXHOCTb, WM MPOTOILIa3Ma-
TUYECKasl) ¥ TOJILKO HEKOTOPBIE — K HapykHOMY (E-IIOBEpXHOCTB, UM HAapyKXHAas).

Benku 3aHuMaloT pazHoe NooxkeHue B Oucioe, cocranisis Oonee S0 % oT Macchl MeMOpPaHBI.
Hekotoprle Oeku MpHKpervieHbl K MeMOpaHe ¢ TOMOIIBIO CIIEIMAIBHBIX KOMIIOHEHTOB ITUTOCKE-
JeTa (MHTerpaibHble OENKH), APyrue MepeBUraloTcsl K MOBEPXHOCTSIM MeMOpaHsb! (TpaHcMeMOpaH-
HBle OCJIKK — OeJIKHU-TIePEHOCUMKH, OeJIKM MeMOpPaHHBIX HACOCOB, OJIKA MOHHBIX KAHAJIOB).

B masmorniemme mprCyTCTBYIOT TaKke ITTMKOJMITU/IBI, YYaCTBYIOIINE B MEKKJIETOUHBIX B3au-
MOJIEHCTBUSIX,, XOJIECTEPUH, 00€CIIeUHNBAIOIINI CTAOMIBHOCTD €€ CTPYKTYPBI, @ TAKKE MOJIEKYJIBI YIJie-
BOJIOB, COEJJMHEHHBIE JINOO C ITTUKOJMITUIAMH, JTMOO C MHTETPAIbHBIMU OEJIKaMU 1 ISUCTBYIOIIHE KaK
peLenTopsl XMMUYECKOrO B3aUMOJIEICTBUS MEXAY KJIETKaMH (HalpyuMep, peLienTopsl TOpMOHOB). B
COCTaBe TIA3MOJIEMMbI UMEIOTCS TAKXKe MHTETPHHBI — TPAaHCMEMOpaHHbIe OEJIKH, CITyXKalllue peLiern-
TOpaMH ISl BHEKJIETOUHBIX MaKpOMOJIEKYJT ((puOpOHEKTHHA U JJTAMUHKHA), KOTOPbIE 00ECTIeYnBaIOT
CBSI3b KJIETKH C BHEKJIETOUHBIM MAaTPUKCOM.

Iukoxanukc (nogéepxrocmuas 060104Kka) HaXOIUTCS Ha BHEIIIHEH MOBEPXHOCTH IIa3MaTuye-
ckot MemOpanbl. OH chOpPMHUPOBAH OTUTOCAXAPUIAHBIMIA KOMITOHEHTAMU WHTETPATBHBIX TIIMKOIPO-
TEMHOB MeMOpPaHbI ¥ TJIUKOJIUITMIAMY, TIPUIAET OTPULIATENIBHBIN 3apsi/] TOBEPXHOCTHU KJIETKU, UTPAET
POJIb B UMMYHOJIOTHYECKOW CTIEIM(PUIHOCTH, COIEPKUT aHTUTEHBI TPYIIT KPOBH, YUaCTKU-peren-
TOPBI, @ TAKXKE CIYKHUT 3alIUTHBIM MEXaHMUECKMM OapbepoM. B KileTkax TOHKOW KHIIKU IJTMKOKA-
JIMKC COOEPKUT (PEPMEHTHI, TUAPOIU3YIOIINE TUCAXAPHU/IBI M TTOJTUTICTITH/IBI, YUaCTBYIOIIUE B MUIIIE-
BapeHHU.

[NonmeMOpaHHBIN (KOPTUKAJIBbHBINA) CJIOM TIa3MOJIEMMbl 00pa30BaH YHOPSIOUYEHHOW CEThIO
TMIONIEPEYHO CBSI3aHHBIX OEJTKOBBIX HUTEH M3 aKTUHA U aKTUHCBSI3aHHBIX OEJIKOB (IIpeke Bcero (pu-
aMUHa), KOTOpasi BHICTIJIAET U3HYTPU P-MOBEPXHOCTH TIa3MaTHYECKON MEMOpPAHBI.

Uepes miaa3mMoneMMy MOCTOSIHHO OCYILIECTBIISIETCS TPAHCMEMOpPAHHBIN TPAHCHOPT, KOTOPHIH
ObIBACT MACCUBHBIM U AKTUBHBIM.

IMaccuBHBIN TPAHCIOPT MPOUCXOONT O€3 3aTpaT SHEPrHH, 32 CYET IPAAMEHTA KOHLIEHT pallyy,
Y BKJIIOUAET MPOCTYIO ¥ oOierdeHuyo auddysuo. [Tpocras muddy3us — nepeHoC MeTKUX HEeTIosIp-
HBIX MOJIEKYJI (KUCIIOPO, a30T, YIJIEKUCIIBIN Ta3, OSH30J1) U He3apsKeHHBIX MOJISIPHBIX MOJIEKYJT (BOIA,
[JIMIEPHH) 0 TPaueHTy KoHueHTpauun. OonerdeHHas 1udysust — MpoxoxaeHne OONbITHHCTBA
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MOHOB U MEJIKMX MOJIEKYJT 4epe3 MeMOpaHy I0 CHelraIbHbIM OSJTKOBBIM KaHajaM WJIM C TIOMOIIBIO
OeJIKOB-TIepEHOCUUKOB.

AKTHBHBINI TPAHCHOPT SIBJISETCS SHEPrOEMKUM IPOIIECCOM, B KOTOPOM IepeHoc Oosee
KPYIHBIX MOJIEKYJT OCYILIECTBIISIETCSI C TIOMOIIBIO OEJIKOB-TIEPEHOCUMKOB MPOTHB I'PaeHTa KOHIIEH-
Tpaly UOHOB, C AKTUBHBIM YYaCTHEM IIA3MOJIEMMBI (IHAO— U K30LIUTO3).

SHAOIMTO3 BKJIIOYAET MMHOLUTO3 — EPEHOC KUIKOCTU M MEJIKMX MOJIEKYJ 1uameTpom 60—
100 HM (HeceJIeKTUBHBIA U CEJIeKTUBHBIN) U (harolrTo3 — MOMJIONIeHUE BelecTB ¢ 00pa3oBaHHeM
KPYIHBIX 3HI0COM (iuamerpom 250 HM u Ooree).

HecenexkTuBHBIN 9HAOLMTO3 OCYILECTBIAETCS MyTeM MHBArMHAIIMM YYaCTKa IJIa3MOJIEMMBI C
MOCJIEAYIOIIMM CIIMSIHUEM €r0 KpaeB M 00pa3oBaHUeM 3HA0COMBL. CrvsiHue MeMOpaH MPOUCXOAUT
¢ oOpa3oBaHKeM akTUBHOTO (py3oreHHoro komruiekca (PK). ®K obpasyercs npu B3anMoaeicTBIN
crieragbHOro N-3THIManeuMuIayBCTBUTENIbHOTO Oenka caustaus (NSF) u cBsasbiBatomero Oesnka
(SNAPS).

CeJIeKTUBHBIN SH/IOIMTO3, U PEIeTITOPHO-OMIOCPEIOBAHHBIN SHIOIMTO3, — Oosiee 3(pheKTUB-
HBIT CIIOCO0 HIOIUTO3a (TIEPEHOC TOPMOHOB, (harolrTO3 JIEHKOIUTaMU OaKTepHii), OIOCPeJOBaH-
HBII ITyTeM CBSI3bIBAaHMSI MEMOPAHHBIX PELETITOPOB C MOJIEKYJIaMH TIOTJIOIIAEMOTO BEIIeCTBa ¢ oOpa-
30BaHMEM OKAWMJIEHHBIX ITy3bIPbKOB U KaBEOJI.

VYyacTok MeMOpaHbl, HECYIIMI PElENTOPbl C MAaKPOMOJIEKY/IaMH TOIJIONIAEMOro BEIecTBa —
JUrasaaMu, opMupyeT OKaiiMIIEHHYIO SIMKY, KOTOpasi OKpPYXKaeTcsl TeKCaroHaJIbHOM KOP3UHOW U3
oKaimuIsIonero Oeska KiaaTpuHa. KinaTpiHHas Kop3vHa yCHIMBaeT MHBArMHALIMIO, TTPEBpaIias MKy
B okatimnennwiii nyzvipex (OI). Kak Tompko OIT «mipoBaiiBaeTcs» B IUTOIIA3MY, KJIATPHH COPAChI-
BaeTCs C €ro NOBEPXHOCTU M BO3BPAILIAETCSl Ha MOBEPXHOCTh KJIETKU, CHOBA BCTPaUBAasCh B IJIA3MO-
neMmy, a conepxumoe OIl nogBepraercst mpoIecCUHTy (MepeBapuBaHue).

DK30IMTO3 — TO BbIBEACHHE MPOAYKTOB M3 KJIETKM Oe3 HapylleHHs IeJOCTHOCTH IIa3Mo-
seMmbl. I30BITOK MeMOpaHbl yIassieTcst P SK30LUTO3€, YTO MPEAOTBpaIIaeT OECKOHEYHOE YBEIH-
YeHHUEe MOBEPXHOCTHU KJIETKH.

TpaHcuUTO3 XapakTepeH ISl HEKOTOPbIX TUIIOB KJIETOK, HAIIPUMEp SHAOTEINOLUMTOB CTEHOK
KPOBEHOCHBIX COCY/IOB, OCOOEHHO KamuisipoB. OH 0ObeqUHSIET MPU3HAKY SHJOIMTO3a W IK3OLH-
TO3a. TpaHCIMTO3 3aKJII0YAETCs] B TOM, YTO Ha OIHOW MOBEPXHOCTU KJIETKU (DOPMHUPYETCS IHJOLM-
TO3HBIN My3bIPEK, KOTOPBII MEPEHOCUTCS K MPOTUBOIOIOKHOM €€ MOBEPXHOCTU U, CTAHOBSCH IK30-
LIMTO3HBIM Iy3bIPbKOM, BBIEJISIET CBOE COIEPKUMOE BO BHEKJIETOUHOE IIPOCTPAHCTBO.

Humonaa3.ma — BTOpOi Ba)KHENIIINIT KOMIIOHEHT KJIETKH, B KOTOPOM PacrioJiaraloTcsi Bce opra-
HeJUTbl (pUOOCOMBI, MATOXOHIPUH, KOMILUIEKC ['ONbIKM ¥ T. [1.) ¥ COBEpIIAIOTCS (PU3HOIOTUIYECKUE
MIPOLIECCHI.

Pubocomwvt (ribosomae) — TIOTHbIE HeMeMOpaHHBIE OPraHeUIbl, MPEACTABISIONEe COOOM
yactuipl pudonykiieonporenHa (pPHK u psin 6enkoB) pasmepom 12 X 25 HM, coCToOsIIHE U3 aCUM-
METPUYHBIX OOJIBIION ¥ MaJiol cyobequanil. OHU YacTo rpynnupyorcs Baoiabp Hutu uPHK, ¢popmu-
pys nosmcomsl; coequuuBInuck ¢ MPHK, cruHTe3npyoT 6esok.

Pu6ocombl 1 OIMCOMBI MOTYT OBITH CBOOOIHBIMH (CHHTE3UPYIOT OSJTKH /17151 KJIETKU ) I (PUK-
cupoBaHHbIMH Ha MemOpaHax I1C (cunTe3 Oeska 171 BbIIETIeHHS U3 KIIETOK).

I'panynspuas IIC — cuctema TpyOOUeK U IMCTEPH, OKPYKEHHBIX MEMOPAHOU, CHAPYKHU yce-
ssHHOU prubocomamu. OHa obecrieuyrBaeT OMOCHHTE3 BceX MEeMOpPaHHBIX OJTKOB U OEJIKOB, MpejiHa-
3HAUEHHBIX 1JI SKCIIOPTa U3 KJIETKHU, a TaKkKe HayaJIbHOE IJIMKO3WIMPOBAHUE U MOCTTPAHCIALMOH-
Hble U3MEHEHUsI OEJIKOBBIX MOJIEKYJL.

B I'SIIC paznuyaioT BHYTPEHHIO 4YacTh (LIMCTEPHY), COAEPXKAIIYI0 MPOAYKThl CUHTE3a, U
petienTops! (crenudpuiecKkie IMKOMPOTENHbI, puOo(OprUHBI) Ha MeMOpaHaXx, K KOTOPbIM IPHKpeI-
JISIOTCS OOJBIINE CYObeMHUIIBI PUOOCOM.

23



P. II. Camyces, M. 10. KanuroHoBa. «OO0mias M 4acTHast TUCTONIOTHSI»

nPHK pacrionaraercst Mmesxay mMajioi u O0JbIIoN CyObeIMHUIIAMI PHOOCOMBI; HaOMoaaeTcs B
KJIETKaX, CHHTE3UPYIOIIUX OCJIKU «Ha IKCIOPT» (IJIaHTyJIOIUTHI CTIOHHBIX XKeJie3, KeJle3 MUIIeBapH-
TEJIBHOTO TPAKTa U Jp.).

ArpanynsipHas (maakas) I1C — neperynsipHasi, HePaBUIBLHON (POPMBI CETh AHACTOMO3UPYIO-
X TPyOOUeK, KaHAJIBIIEB, IUCTEPH U Be3ukya auameTpoM 20—100 HM, OKpYXKeHHBIX MeMOpaHaMU
6e3 prdocom. OHa BBIMIONHSAET (PYHKIIMU HEOETKOBOTO CMHTe3a (YIJIEBOIbI, JIMTIU/IBI, XOJECTEPUH),
CHHTE3a CTEPOMIHBIX TOPMOHOB, JETOKCHKAIIUM JIEKAPCTB, OOMEHA KMPOB U XOJIeCTEpUHA, BbljIEIIe-
HUSI 1 OOPaTHOTO TOIJIOIIEHHS] MOHOB KaJIbIIMsI BO BPeMsl COKpalleHusl U pacciadneHus: Muoduo-
Py

[Tepexonnas (tpanzutopnasi) IIC — yyactok nepexona [IIIC B ADIIC y dpopmupyiomeics
MOBEPXHOCTU KOMILIEKca [ OJIbKH, B KOTOPOM IIMCTEPHBI PACTaIAI0TCS HA OT/IEIbHbIE OKAMJIICHHbBIE
TPaHCIIOPTHBIE My3bIpbKU, NIepeHocsmue Matepuall u3 I'II1C B kommieke [Nonbaxu.

Mumoxonopuu (mitochondriones) — NajJOYKOBUAHBIE, pa3IMYMMbIE B CBETOBOM MMKPOCKOIIE
MeMOpaHHBIE TTOTyaBTOHOMHBIE OpraHesuibl JyImHON 2—10 MM u mupuHoi 0,2—-2,0 Mk (puc. 2.2).
OHM MIOCTPOEHBI U3 HAPYKHOM M BHYTPEHHEH MeMOpaH, pa3ielieHHbIX MeKMEeMOpPaHHBIM IIPOCTPaH-
CTBOM (MaTpHUKC).

Puc. 2.2. ®dparmenrt kjaetku. TIOM. x20 000.
1 — s171po; 2 — MUTOXOHJPUU; 3 — TM30COMBI; 4 — KOMILIEKC [ OJIb[IKU; 5 — LIUCTEPHBI TPaHyIIsIp-
Hoit IIIC.

HapyxHasi MeMOpaHa OKpykaeT BCIO OpraHeJlTy, COIEPKUT MHOTO MOJIEKYJT CIIeIIMaT3UPOBAH-
HBIX TPAHCHIOPTHBIX OEJIKOB (TIOPUHOB), @ TAKKE HEOOJBIIIOE KOJIMYECTBO PELIENITOPOB U (DEPMEHTHBIX
CHCTEM.

BuyTpennsisi MemOpana (popMHpYeT KpHCTHI, conepskaiue (epMeHTHbIE KOMIUIEKCHI HETH
[IepeHoca 3IEKTPOHOB, KOTOPBIE YYaCTBYIOT B OKMCIUTENbHOM hocopuimpoBanun. B ee cocras
BXOZIAT OeNKM 3 TUMOB: 1) TpaHCHOpPTHEIE, 2) (hpepMEHTHI ABIXaTEIbHOM 1ETTN U CYKITUHATIETUIpOre-
Ha3a, 3) koMmruiekc AT®-cuHTeTasnl.

Kpuctbl — 310 ckytaiku BHyTpeHHer MemOpanb! TommuHou 18—-20 M. Ha Hux HaxomsTcs aie-
MeHTapHbIe (TPUOOBUIHBIE ) YACTUIIBI — OKCUCOMBI, MM F|-4acTHIIBI, COCTOSIINE U3 TOJIOBKH JHaMeT-
poM 8—9 HM U HOXKKH TOJIIUHON 2—3 HM, Ha KOTOPBIX ITPOMCXOAUT COMPSIKEHNE MTPOLIECCOB OKUCIIE-
HUs U (pochOpUIPOBAHUS.
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BonbmmHCcTBO KpUCT 110 (hopMe TuiacTUHYATHIE (JITaMeJUISIPHbIE), B HEKOTOPBIX KJIETKaX (KJIETKU
KOPKOBOTI'O BEILIECTBA HA/AMOYEUHHKA, JKEJTOro TeJjla SMYHUKA U JIP.) OHU UMEIOT (JOpMY ITy3bIpbKOB
1 TpyOOUeK (TyOyIsIpHO-BE3UKY/ISIPHBIC KPUCTHI).

Marpukc (BHyTpeHHSIsl Cpejia) COAEPKUT IPaHyJIbl, KOTOPBIE CBSA3BIBAIOT IByXBaJIEHTHBIE KAaTH-
OHBI (MarHus U Kajblys). B MaTpukce Haxonstes pepmenTsl mukia Kpebcea, epMeHTHI 6€71KOBOTO
CUHTE3a Y OKUCJICHUS JKUPHBIX KUCJIOT.

MUTOXOHAPUM UMEIOT COOCTBEHHBIN reHernveckuil armmapar u3 JHK (kombieBoit ¢opmei),
uPHK, TPHK u pPHK (c orpann4eHHOl cTOCOOHOCTBIO K KOAMPOBAHUIO), TIOITOMY OOJIBIITHCTBO
6enkoB MuTOXOHApHI KoaupyoTes sinepHoit JHK. Onu nponssoasat anenosuH-tpugocdar (ATD) —
IJIABHBIA U TIEPBUYHBIN 3aI1aCc SHEPIUM B KJIETKE. DTO SHEPTETUUECKUE CTAHIIUM KJIETKU.

ZKM3HEHHBIN LMK MUTOXOHAPUH — 0K0JI0 9—10 cyT, uX pa3pylieHue NporucXoauT IyTeM ayTo-
(parum, a oOpazoBaHKe HOBBIX — ITyTEM TMEPEITHYPOBKH MPEACYIIECTBYIONIHX.

Komnaexc I'oavooicu (KI') — memOpaHHast oprasesuia, KOTopasi COCTOUT M3 HECKOJIBKHX JTUCKO-
BU/IHBIX MEIIIOYKOB (IIUCTEPH), COOPAaHHBIX B CTOITKY, HE aHACTOMO3UPYIOIINX MEK1y COOOM, a TaKKe
My3bIPHKOB U Bakyosieil (puc. 2.3).

Jlpyrasi CTOpoHa CTONKH OOpa3yeT BHEUIHIOI BOTHYTYIO TOBEPXHOCTh (TPaHC-TIOBEPXHOCTH,
WJIA TIOBEPXHOCTh CO3PEBAHMSA).

Puc. 2.3. Kommiaekc I'oabazxn. x300.
1 — HelipoUT (NICEeBAOYHUNIONSIPHBIN); 2 — A1p0o; 3 — AApHIIKO; 4 — KoMmIuteke [onbaxu; 5 —
OJIUTOJICH/IPOTJIUOLIHT.

Menkue Be3uky:bl qjuamerpoM 40—80 HM (BKIIoYast TpaHcopTHbIE Be3ukyJbl IIC) cBsa3aHbl
C BHYTPEHHEN BBIITYKJION LIMC-NIOBEPXHOCTBIO, @ KOHJAEHCUPOBAHHBIE BAKYOJIU — CEKPETUPOBaHHBIE
BEILIECTBA, KOHJEHCUPOBAHHBIE B TPaHYJIbl, — C BHEIIIHEW TPaHC-IIOBEPXHOCTHIO.

B 3aBucMMOCTH OT TUIIA KJIETKU U €€ aKTUBHOCTH pa3Mepsl U creneHb passutus KI' Bapbupylor.

®ynxuun KI': nepepaboTka u nepepacnpeneneHine MeMOpaH; CHHTE3 TOJMCAaXapu/IoB U TIU-
KOITPOTeNHOB; MonuduKarys npoaykroB DIIC myTem nprdaBieHUs KUPHBIX KUCTIOT, CYJIb(paTHpo-
BaHM s, NIMKO3WIMPOBAHN; KOHLIEHTPALUS U YIIAKOBKA CUHTE3MPOBAHHBIX BEILECTB B CEKPETOPHBIE
rpaHyJIbl; y9acTie B 00pa30BaHUH JIM30COM.

25



P. TI. Camyces, M. 10. KammtoHoBa. «O0mmas 1 9acTHast THCTOJIOTHSI»

Jluzocomwvt (lysosomae) — IJIOTHBIE OpraHesUlbl, OKPYKeHHbIE OJMHAPHON MeMOpaHOH (CM.
puc. 4.2). Onu copepxar okoso 60 rugpoauTUYeckux (epMeHTOB (ITPOTeasbl, HyKJeasbl, JUMAa3bl,
MKO3u1a3bl, pocopuassl, ocdarassl, Cybgartasbl), aKTUBHO YUYACTBYIOIIUX BO BHYTPUKJIETOYU-
HOM MUIIeBapeHnH. JIN30cOMbI MOTYT OBITh OOHAPYKEHBI 110 TTO3UTUBHON PEaKIMU Ha KUCIYIO (poc-
(parazy.

[NepBruHbIe JM30COMBI — BHOBb OOpa30BaHHbIE TeJblIA, €llle He NMPUHUMABIIME y4acTHs B
MUIIEBAPEHUH.

BTopuuHbie TM30COMBI — OpraHesuibl, B KOTOPBIX POUCXOAUT NIepeBapuBaHUe; OHU UMEIOT pas-
JIMYHOE TIpoUcXoXkIeHue. Pasznuyaior criesyionme pa3HOBUAHOCTH JIU30COM:

— rerepocparnyeckasi Bakyosb, Win (paroamzocoma, (popMupyercsi, KOraa BeliecTBa, Morjo-
IIIEHHBbIE U3 BHELTHEH Cpe[ibl, U30MUPYIOTCs B (parocoMe, KOTopasi CIMBAETCS C MIEPBUYHON JIN30CO-
MO

— ayToparnueckasi BakyoJib, WM ayToarocoma, oopasyercs, KOrja opraseiia, noaiexanas
pazpyuieHuio, okpyxaercss Memopanamu ['II1C, koTopsie hOpMUPYIOT BaKyoOsb, CIMBAIOIIYIOCS C
MEPBUYHO JIM30COMOIA;

— MYJIbTUBE3UKYIISIPHOE TeJiblie 00pasyeTcsi, KOraa KUIAKOCTh, OCTYNUBINAS B KJIETKY BHYTPU
MEJIKMX MTUHOLMTO3HBIX ITy3bIPHKOB, OKPYXaeTcsi MeMOpaHoi 1 (hOpMUPYETCsI BaKyOJIb, CIMBAIOIIA-
SICS1 C IEPBUYHOM JIN30COMOIA;

— OCTaTOYHBIE TeJblIa — JIN30COMBI, COAEPKaIlMe HelepeBapeHHbIE BEIIECTBA.

JInzocomel popmupytorcst rpanyssipaoit IIC u KT,

l'uaponasel IM30cOM, BO3MOXKHO, JIBUXKYTCS NMpsMO u3 nemMeHToB DIIC B nepBUYHbBIE TU30-
combl B 00xon KI'.

PacripocTpaHeHHBIM THIIOM OCTATOYHBIX TeJIEI] B OPraHM3Me YeIOBeKa SIBISAI0TCS JIMIOpyCIu-
HOBBIE T'PaHYJIbl, HAKATUIMBAIOIIMECS] B HEKOTOPBIX KJIETKaxX (HEWPOHbI, KAPIUOMHOLIUTHI) TIPH CTape-
HUM.

SH/I0COMBI, WM OKalMJIEHHbIE IMy3bIPbKU, BOBJICUCHBI B CBSI3aHHBIN C peLENTOpamMH TLia3-
MOJIEMMBI 3aXBaT KJIETKOH cHelu(pUIecCKIX MaKpOMOJIEKYJl U3 OKpYKalollel Cpebl U MX IrepeBa-
puBanre. OHM (POPMHPYIOTCA TOCTE TOro, KaK Crierudpuueckre MakpOMOJIEKYIbl CBS3BIBAIOTCS C
pelenTopamMu MIa3MaTHIecKoil MeMOpaHbl, YTO BBI3BIBAET CKOIIEHHE PEIENITOPOB B OTHOM MeECTe
1 (popMupOBaHUE MOKPHITHIX IIA3MOJIEMMON YIITyONIeHU, KOTOpble MHBArMHUPYIOT U OTACIISIOTCS,
o0pa3ysi OKalMJIEHHbIE ITy3bIPbKH, OKPYKEHHbBIE KJIATPUHOM.

Knatpun popMupyer CTpyKTypy, MOXOKYIO Ha pelIeTyaryio KOp3uHKy. [locieaHsist okpyxkaeT
BE3UKYITy TIPEANONIOKUTETBHO ISl TOTO, YTOOBI SHJOCOMBI HE CIMBAIUCH C APYTUMHA MEMOPaHHBIMU
OpraHe/JIaMu.

Brigensior pannue (nepudeprudeckre) v no3aHue (IepuHyKJIeapHble) SHAOCOMBI.

DHI0COMBI 00ECTIEYMBAIOT TIEPEHOC MAKPOMOJIEKYJT C IOBEPXHOCTU KJIETKU B JIM30COMBI M UX
YACTUYHBIN WM TIOJTHBIA TMIPOJIA3 Ha CTAAUSIX, TIPEJIIECTBYIOMIMX JJM30COMAIBHOMY YPOBHIO Jerpa-
JAITH.

DyHKIMS JU30COM: aKTHBHOE YYaCTHE B 3aBEPILIAIONIMX dTamax IMporecca BHYTPUKIETOU-
HOTO TIepeBapUBaHMsI 3aXBAYCHHBIX KJIETKOM MaKpOMOJEKYJ, YTO JIEXKUT B OCHOBE rerepodaruut
(3aIIUTHBIE PeaKlMy KJIeTKH) U ayTodaruu (OMOJIOKEHHE, T. €. OOHOBJICHUE KJIIETOYHBIX CTPYKTYD).

Tlepoxcucomol (muxpomenvya) (peroxysomae) — MeMOpPaHHBIE OpPraHeJUIbl, COlepKallie KaTa-
nazy — (pepMeHT, CUHTE3UPYIONINI 1 Pa3pyIIAIIUI MePeKUCh BOIOPOA, KOTOpast 0ONaIaeT CHITb-
HBIM TTOBPEXIAI0IIUM 3(PPEKTOM.

It0 chepuyecKue Wiv yUIMHEHHbIE y3bIpbKy auamerpoM 0,05— 1,5 MKM, ¢ yMEpeHHO IUIoT-
HBIM OIHOPOTHBIM MJI MEJKO3EPHUCTHIM COAECPKMMBIM (MaTpPUKCOM), B KOTOPOM MHOTA BBISIBIIS-
eTcsl IJIOTHAs CepALIeBIHA (HYKJICOHT), UMEIOIIasi KPUCTAJUIMIECKOE CTPOSHHE.
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Brigensior Menkue nepokcucomsl (MUK ponepokcrcombl) quamerpom 0,05—0,25 MkM, BCTpe-
YaloIpecs BO BCeX KJETKaX, U KPyMHbIe (MaKpornepoKCUcoMsbl) — auameTpom 0,3—1,5 MKM — B rena-
TOIMTAX, MaKpodarax v APyrux KJIeTKax.

Marpukc mepokcucom cofepkur a0 15 ¢pepmentoB. Hanbonee BaxHble U3 HUX — TO MEPOK-
cujasza, Karajasa, OKCU/1a3a, ypaToKChaa3a.

OO0pa3oBaHue MIEPOKCUCOM MPOUCXOAUT B TpanyisipHoi DIIC myTemM OTIOYKOBBIBAHUS OT ee
3JIEMEHTOB, a UX (PePMEHTHI CUHTE3UPYIOTCA B rpanyisipHoit DIIC.

PyHKIMU EPOKCHCOM: METa00IN3M NIEPEKICH BOIOPO/IA, XOJIECTEPHUHA, KMPOB U PaCIIerl-
JIEHUE Ty PUHOBBIX ¥ TUPUMUIMHOBBIX OCHOBAHUIA.

Lenmpuonu (centrioli) — HeMeMOpaHHBIE OpraHesUIbl, KOTOpPbIE YYaCTBYIOT B ICIEHUN KJIETKU
(puc. 2.4). D10 Mapa KOPOTKUX NAJIOYEK, PACHIONOKEHHBIX O] IPSMbIM YIJIOM APYT K IpYyTy (AUILIO-
COMa); OHU 00Pa3yIOT KJIETOUYHBIN IIEHTP (IIUTOLICHTP).

ety

Puc. 2.4. lleaTpocoma B sfilieKJIeTKe JOIa MHON ackapuabl. X400.
1 — o6oouka; 2 — 30Ha CMOPIIMBAHUS; 3 — IIUTOIUIA3MA; 4 — LIEHTPHOJIB; 5 — LleHTpocdepa; 6
— XPOMOCOMBI; 7 — HUTH aXpOMaTHHOBOTO BepeTeHa.

Ilepen neneHueM KJIETKM LEHTPHOIM CaMOYIBAaMBAIOTCS: Kaxk[Iass POAUTENbCKAs LIEHTPUOIb
(opmupyeT o NpsAMBIM YIJIOM K ce0e JOUepHIOI0 LIEeHTPHOIb.

LlenTpronu 0Opa3yloT NOIICa MUTOTHUECKOTO BepeTeHa, Iieé MUKPOTPYyOOUKH OepyT Hayajo
U CXOAATCA.

Kaskiast HeHTpHOIb UMEEeT CTEHKY, COCTOSIIIYIO U3 9 TPUILIETOB MUKPOTPyOOUeK (Ha mornepey-
HOM cpe3e [IEHTPHUOJIM OHHM HATIOMHMHAIOT KOJIECO), CBS3aHHBIX MOMEPEYHBIMU OSITKOBBIMA MOCTUKAMU
(«pydxkamu»). Kasaplii TPUILIET LIEHTPUOJINU CBA3aH CO c(pepuYecKUMH TesbliaMu JuameTpom 7075
HM (caTe/yIMTaMu); pacXoIsIyecs OT HUX MUKPOTPYOOUKH 00pa3yioT LeHTpocdepy.

dopmupyloT 6azanbHBIE TENbLA, OT KOTOPBIX OTXOIAT PECHUYKH U KTy THKH — OpTaHeJUIbI Clie-
LIMaJIbHOTO 3HAUYEHM s, yUaCTBYIOIIME B IIpoLieccax ABMKeHUs. VIX OCHOBY COCTaBIIsIeT KapKac U3 MUK-
POTpyOOUEK, Ha3bIBAEMBIN OCEBOI HUTHIO, I aKCOHEMOH.

AxkcoHema 0Opa3oBaHa AEBATHIO Mepr(epuuecKuMy napaMu MUKPOTpyOOUYeK M OfHOM ILIeH-
TPAJILHO PACIIONIOKEHHON Mapoy, OKPYKEeHHOH LEHTPaJIbHON 00O0JI0UYKOM, OT KOTOPOH K rnepudepu-
YeCKUM JyOneTaM pacxomsTcs pajuaibHble cruipl. [leprdeprudeckrie ayrieTsl CBsI3aHbl APYT C Ipy-
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r'OM MOCTMKaMH HEKCHHA, a K COCEIHUM AyIUIeTaM OTJAI0T «PyUKu» U3 OelKa AWHEenHa, KOTOPHIi
oOnagaeTr akTMBHOCTbI0O AT®a3bl.

Lumockenem (cytoskeleton) OTHOCUTCS K CTPYKTYPHOMY KapKacy KJIETKU. DTO KOMIIOHEHTHI
[UTOIUIA3MBI, KOTOpBIE MOAACPKUBAIOT (POPMY KIIETKH, CTaOMIM3UPYIOT MPUKPEIICHHE KIETKH,
JIeKaT B OCHOBE SHAO— U 9K30LIUTO3a, UTPAIOT POJIb B MIOIBMKHOCTH KJIETKHU U T. [I.

B 1murockener BXOAWT HECKOJBKO BOJIOKHUCTBIX CTPYKTYpP: MHUKPOTPYOOUKH, MHUKpOduia-
MEHTHI, TPOMEXYTOUHbIE (PUITAMEHTHI U MUK POTPAOEKYJTHL.

MuKpOTpPYOOUKH — MPsIMbIE CTPYKTYPBI AMAMETPOM 25 HM M JIJTMHOW HECKOJIbKO MUKPOMET-
POB; TOJIIMHA CTEHKU COCTaBIIsIeT 4—5 HM, a mpocBeT 14—15 aM. Paznmmyaior 2 Buga MUK pOTpyOOUeK:

— nabwiIbHasl TIOMYJISIIMS HAXOAUTCS B IUTOIUIa3Me B CBOOOJHOM COCTOSIHUM M TIOJTMMEpU-
3yeTcsl WM JICTIONIMMEPU3YETCSl B 3aBUCUMOCTH OT TeMIIepaTyphbl, JaBJICHUS, HATMYUS KaKUX-JIM00
JIEKapCTB U T. 1.;

— craOmTbHAS IOMYJIAIHS (DOPMUPYET CTEHKH IIEHTPHUOJIEH 1 AKCOHEMBI PECHIUEK U KTy TUKOB;
MMeeT CTeHKY TOJIIIMHOUN 4—5 HM, KOTOpasi OKpy:KaeT BHYTPEHHIOIO MOJIOCTh U COCTOUT U3 13 mapas-
JIeTbHBIX CIIMPAJIBHO PACTIONOKEHHBIX MPOTO(MUIAMEHTOB (JIMHEWHBIX MOJIMMEPOB TYOY/IMHA).

MuKpOTPYOOUKH YacTO 3aKaHYMBAIOTCS OKOJIO HIEHTPHOJIEH B MaJIeHbKMX IUIOTHBIX TEJbIIaX
(caTeuIUThl HEHTPHUOJIEN ).

DyHKIUN MUKPOTPYOOUEK : mofiepxkanue (hOpMBbl M MOJISIPHOCTH KJIETKU U BHYTPUKJIETOY-
HOT'O TpaHCIOpTa MAaKPOMOJIEKYJI B Hell, oOecrieyeHue JBUKEHHS] PECHUYEK, )KI'YyTUKOB U XPOMOCOM
(B MuTO3E).

AxmuHosbvle Mukpoguramermol (moHkue uramermoi) — PUIaMeHTh TOMIMHON 5—6 HM (F-
akTHHOBasi popma), kotopbie copepxkar 10—15 % ot oOimero kommvecTBa Oeka B KJIeTKE; aKTHH
CYIIECTBYET Takke B Io0ynsipHoi hopme (G-aktuH). OHU MHOTOYMCIICHHBI Ha TIeprdeprun KIeTKH,
rae (popMHPYIOT TIOA TJIa3MaTHUECKON MeMOpPaHOUW TUIOTHYIO CeTh. YUYacTBYIOT B TpaHChOpMaIuu
LUTOIIa3MBbl B (POPMBI 30JIbI'€JIb, IHJOLMTO3€E, IK30LMUTO3E, a TAKKE JJIOKOMOLMHY HEMBIILIEUHBIX KJIe-
TOK.

Muozurosvie gpuramenmuol (TONCThIE (PWIAMEHTHI) TUaMETPOM B cpenHeM 14—15 am. OObIYHO
acCOLIMMPOBAaHbI C aKTMHOM B MBIIIEYHBIX KJI€TKaxX. B nmonepeuyHononocaTsix MbIIax MOJIUMEPU3Y-
I0TCSl B ICHO Pa3jIMuMMble (PUIAMEHTHI.

Muo3uH Takxe HaXOAWUTCS B HU3KUX KOHILEHTPAIUSAX B HEMBIIIEYHBIX KJIETKAX, OJHAKO €ro
(pyHKIIMOHAJIBHASL POJIb 3[1ECh HE COBCEM SICHA.

TIpomesxcymounivle punamenmel — 3TO TeTEPOreHHAs! MOMY/IALMS, BKIIIOYAIIAasA (PUIaMEHTHI
nuamerpoM ot 8 10 11 Hm.

Beigensior kepaTMHOBbIE, BAMEHTHUHOBbIE, IECMUHOBbBIE, HEUPO-U ININAJIbHBIE (PUTAMEHTHI.

KepatuHoBbIe (pristaMeHTH (TOHO(DUIAMEHTBI) OOBIYHO PACTIONATAIOTCS B AMUTEIAATBHBIX KJIET-
Kax 1 4acTO acCOLMUPOBAHBI C IECMOCOMAMHU.

HecmuHoBbIe (pustaMeHThl (POPMUPYIOT B CKEJIETHBIX, MIAJAKUX U CEpACYHON MBIIIIAX CETH,
KOTOpBIE 0OBEIUHSIOT MUO(PUOPUILITHL.

BumeHTHHOBBIE (DMIIAMEHTHI TPUCYTCTBYIOT B (priOpodiacTax v Jpyrux KJIeTKax — MpOU3BOI-
HBIX Me3eHXUMbl. OHM CTAOMIIM3UPYIOT COAEPKUMOE sIIpa U TECHO aCCOLIMUPOBAHBI C SAEPHON 000-
JIOYKOH U SIIEPHBIMU [TOPAMH.

HetipoduinameHTsl OCYIIECTBIISIOT MOAAEPKKY OTPOCTKOB HEMPOHOB M 00ECIEYMBAIOT COCTO-
SIHME TeJIsl B LIMTOIUIa3Me KJIETOK.

I'MuanbHble QunamMeHThl IPUCYTCTBYIOT B aCTPOLIMTAX, OJMIOAEHIPOLMTAX U KJIETKaX MUKPO-
[JIUM LIeHTpaibHON HepBHOU cuctembl (LTHC).

Muxpompabexyasprnas pewemrka (MP) — TpexMepHasi cCeTb HUTEH B 9practoriasme HeKOTOPbIX
KJIETOK, OOHAPYKHUBAETCS TOJBKO O] JIEKTPOHHBIM MUKPOCKOIIOM.
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Hanuue 3T0ii pereTky yKaspiBaeT Ha TO, YTO IPracroriazMa — He poCcTO TOMOTE€HHBIN Oel-
KOBBII pacTBOP, HO SIBJISIETCS B BBICIIICH CTETIEHH CTPYKTYpPUPOBAHHBIM I'eJieM, KOTOPBIN 00beANHSIET
(puamMeHTHBIE KOMITOHEHTHI M OPraHeJIbl B €IMHOE CTPYKTYPHO-(PYHKIIMOHAIBHOE 1IEJIOE.

[peanonaraior, uto MP yyacTByeT B KOOpAMHAIIMK METaOOIMYECKON aKTHBHOCTA KOMITOHEH-
TOB KJIETKHM C IOMOUIbIO CHIELIMAJIBHBIX «YTPaBJISIONIMX» IPOTEHOB.

Brarouenus (inclusiones) — CKOIUIEHHSI HEKOTOPBIX BPEMEHHO IPHUCYTCTBYIOIIUX BEILECTB
BHYTPH KJIeTKU. OOBIYHO K HUM OTHOCSITCSI CKOIUICHHE TJIMKOTeHA, KaIlTi JIMIKAOB W CEKPETOPHBIE
IpaHyJIbl.

I'mukoreH o6pasyeT CKOIUIEHHs! B BUJE JEKTPOHHO-TUIOTHBIX arperatoB, U3BECTHHIX Kak O-
PO3ETKH, WK B BUJIE MEJIKMX KJIACTEPOB [3-4acTHII.

7KupoBble Karu B 3aBUCUMOCTH OT criocoda (puKcalvy BUIHBI B BUIE YEPHBIX (OCMUIA) WIIH
CBETJIO-CEphIX (aJIbAeru i) 0OpazoBaHuil. OHM MOTYT UMETh OIPaHUUYHMBAIOIIYI0 MEMOpaHy, HO Jalle
BCTPEYAIOTCsl B BUJIE TOMOT'€HHOM CyOCTaHIIMH.

CekpeTopHble IrpaHyJibl BKJIIOYAIOT CIIM3UCTBIE KATUIM, HEKOTOPBIE TOPMOHBI, TPOTEUHBI U ITUT-
MEHTHBIE TPAHYIIBI.
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2.1. KineTo4yHbBIN UK.

Kuaerounsiii mukJ (KLI; cyclus cellularis) — cOBOKYITHOCTD SIBJIEHHIA MKy ABYMS TIOCIIEIO-
BaTeJIbHBIMU JICJICHUSIMY KJIETKU WM MEk]1y ee 0Opa3oBaHueM U Tudenbio (puc. 2.5).

B xone KL obecrieunBaetcsi (pyHKIMSI BOCIPOU3BEACHHS KJIETOK U MEPeiaud FeHeTHIECKOM
uHpopmarmu. KI[ Bkimodaer coOOCTBEHHO MHUTOTHUYECKOe jejieHhe U uHTepdazy — MPOMEKYTOK
MEXIY JeIEeHUSIMHU.

Hnmepdghaza Bxnoyaet NMpecUHTETUYECKUN, WM MocTMUTOTHYeCKUA (G ), CHHTETHYECKUNT
(S) 1 nocrcuHTeTMUECKUH, WK npeMutoTueckuil (G,), nepuoanl. B uHTepasze kierka yBeauuu-
BaeTcs B pa3Mepax M yJBauBaeT FeHETUUECKUI MaTepual.

B GonbIIMHCTBE TKaHEW OEeMUTCs JUIIb HeOOobIask YacTh KJIETOK, OCTasIbHble AuddepeHIu-
pyiorcst v ipeObiBaloT B Go-niepuose.

G-nepuod — NpOMEXYTOK cpasy IOC/IEe MUTOTUUYECKOTO JENIEHUS KIIETKU; XapaKTepu3yeTcs
AKTMBHBIM POCTOM KJIETKH U cuHTe30M Oenka 1 PHK, 6naropapst yemy njouyepHue KJIeTKU JOCTUTAoT
HOPMAJIbHBIX pa3MepOB M BOCCTAHABJIMBAIOT HEOOXOOUMBIA HaOOp opraHe/ul. B 3TOT mepuon cuH-
TE3UPYIOTCS 0COOBIE «3aIyCKaIOIIMe OeIKM», WX aKTUBATOPbI S-Tieprojia, KOTOpble 00eCTIeunBaloT
nepexof KJIETKU B S-TIEpUo.

S-nepuoo xapakrepusyetcs yasoenuem (pervikarueii) JTHK v cuaTe30M 6eKoB (TMCTOHOB),
00eCrmeYnBaIMX HyKJIEOCOMHYIO YIIaKOBKY BHOBb cHHTe3upoBaHHou JHK. OnHoBpemMeHHO yaBa-
MBAETCs YUCIIO LEHTPUONEH. S-1ieprof] y OONBIIMHCTBA KJIETOK AJUTCs 8—12 u.

Gj-nepuoo npononkaercs BIUIOTh 40 MUTO3a. B TeueHne 3Toro nepuoga KjaeTka roToBUTCA K
JIEJICHUIO: TIPOMCXOIUT CO3PEBaHNUE IIEHTPUOJIEH, 3aracaeTcs SHeprus, cunresupyorcss PHK u 6enku
(TyOynunsl). JnutensHocTs Go-miepriona cocTabiiseT 2—4 4.

3a Gj-nepuoaom cienyet Muto3. OH 3aBepiuaet KL, o6pasyercs qBe naeHTUYHbIE (JIOUepHUE)
KJIETKU.

Mumo3 (mitosis; KapUOKMHE3, WM HENPSAMOE JEJIEHUE KJIETKHU) SABJIAETCA YHUBEPCAJIbHBIM
MEXaHU3MOM JieJIeHH s KJIeToK. OH BKJII0YaeT OCHOBHbIE (hasbl: poasy, MeTadasy, aHacdazy u Teso-
(pazy (cMm. puc. 2.5).

7 & 5

Puc. 2.5. KiierouHblil UKJ (cxema).
1 — unrepdasa; 2 — npodasa; 3 — npomeradasa; 4 — Metadasza; 5 — aHagasa; 6 — Tesodasa;
7 — LUTOKUHES.
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[Tpodpaza HaunHaeTCS ¢ KOHAEHCALIMU XPOMOCOM, KOTOPBIE I10]] CBETOBBIM MUKPOCKOIIOM IIpeji-
CTalOT B BUJIE HUTEBUIHBIX CTPYKTYD.

Kaxpas xpoMocoma COCTOUT U3 [IBYX NapajljIeSIbHO JIEKALIUX XPOMATHU/, CBSI3aHHBIX JPYT C
APYroM C IOMOUIBIO CY’KE€HHOIO y4acTKa — LIEHTPOMEPHI.

K xoHI1y ipocassl sIIPHIIIKO U siiepHasi 000I0YKa UCYE3al0T,  IEHTPUOJIM MUTPUPYIOT K MPO-
THBOIOJIOKHBIM TIOJIIOCaM KJIETKH M JJAIOT HAYAJI0 HUTSIM MUTOTHUYECKOTO (aXpOMaTHUHOBOTO) Bepe-
TeHa. B obnactu eHTpoMephl 00pa3yloTcss 0coOble OeTKOBbIE KOMITJIEKCHl — KHHETOXOPBI, KOTOPbIS
MPUKPETUISIOT XpOMATH/Ibl K HUTSIM BepeTeHa.

Memagpaza coOTBETCTBYET MAaKCUMaJIbHOW KOHJEHCALMU XpoMocoM. OHM BBICTPauBaloTCsl B
00JIaCTH SKBATOPa MUTOTHYECKOTO BEPETeHA B BUJIC SKBATOPUAIIBHOM (MeTaha3HOM ) TUIACTUHKY (BT
cOOKY) MJIM MaTepUHCKOM 3Be3/1bI (BH[] CO CTOPOHBI TIOIIOCOB), YAEpP/KMBaeMble 371ech Onarojaps coa-
JTAHCUPOBAHHOMY HATSKEHHIO KUHETOXOPHBIX MUKPOTPYOOUEK.

CecTpuHCKHE XpOMAaTH/Ibl B KOHIIE 3TOU (pa3bl pa3/iessioTcs 1Ieblo, COeJUHEHHbIE TOJILKO B
001acTH IIEHTPOMEPHI.

AHaghaza HAYMHAETCSl C CUHXPOHHOTO PACIIEIUIEHHS] BCEX XPOMOCOM Ha CECTPUHCKHUE XpOMa-
THIBI (B 0ONIACTH LIEHTPOMEPA) U JBMKEHHS JOYEPHUX XPOMOCOM K MPOTHBOMOJIOKHBIM MOIIOCAM
KJIETKU. XapaKTepu3yeTcsl yIUIMHEHNEM MUTOTUYECKOTO BEpETeHa 3a CYeT HEKOTOPOTO PACXOJKICHHU ST
TMIOJIIOCOB KJIETKH. 3aBepIIaeTcsi CKOIUIEHUEM Ha TOMI0caxX KJIETKU JBYX MICHTHUYHBIX HAOOPOB XpO-
MOCOM (CTausl JOYEPHUX 3BE3[).

B xoHrie anacasbl 6;1arogapst COKpaIeHU0 aKTHHOBBIX MUK PO-(PHIAMEHTOB, KOHIIEHTPHUPYIO-
IIUXCS TI0 OKPYKHOCTH KJIETKH (COKPAaTUMOE KOJIbII0), HAYMHAET 0OPa30BBIBATHCS KJIETOUHAS Tiepe-
TSKKA.

Teaogpasza — koHEUHas CTaAMsI MUTO32, B TEYEHUE KOTOPOW PEKOHCTPYUPYIOTCS SIIpa JOUEPHUX
KJIETOK M 3aBEpLIAETCS UX pasjesieHue. Bokpyr XpoMOCOM BOCCTaHABJIMBAETCS KAPUOJIEMMa, C KOTO-
POl cBsI3bIBaeTCS (POpMUpPYIOIIAsIC siAepHAs TUIACTUHKA, BHOBB MOSIBJISIOTCS SAPBIIIKY. Sapa novyep-
HUX KJIETOK TIOCTENIEHHO YBEJIMYMBAIOTCS, & XPOMOCOMBI ITPOTPECCUBHO AECIUPATM3YIOTCS U UCUe-
3aI0T, 3aMellasich KapTHHOW XpoMaTuHa uHTepdasHoro siapa. Kierounas nepersikka yriuyonsiercs,
TaK YTO JOYEPHUE KJIETKH B T€UeHHE HEKOTOPOrO BPEMEHM OCTAIOTCS CBSI3AHHBIMHU TOJBKO Y3KUM
MOCTHUKOM U3 IMy4YKa MHKPOTPYOOUEK — CPEJMHHBIM TeJIblIEM; JajibHEeWIIast MepenHypoBKa UTO-
TUIa3MBI 3aBepIIaeTCss 00pa30BaHUEM JIBYX JIOUYEPHUX KJIETOK.

B Tenodaze mpoucxonuT Takxke pacnpesielieHHe OpraHesll Mekay NOYEpHUMHU KJIETKaMu
(mutoxouapuit, IIC, komruieke [onbmxn).

JHIAOMHUTO3 — BapUAaHT MUTO32, IPU KOTOPOM IPOMCXOOUT YIBOEHHE YHUCIA XPOMOCOM
BHYTPH siipa 0e3 pa3pyllieHus KapuoJeMMbl U 00pa30BaHUsI BepeTeHa AeIeHHs], YTO MPUBOIUT K
3HAUUTENILHOMY YBennueHuto conepkanusi JHK B siipe — monmrionny v yBeJaIMueHuIo ero oobema.

Hannuue monuruioniHeIX KJIETOK — HOPMAJIbHOE SIBJICHHE B IEUEHU, SMUTEIUH MOUYEBOTO
My3bIpsI, KJIETOK KOHIIEBBIX OT/IENIOB CJIOHHBIX KeJle3, MOKETyTIOYHON JKeJIe3bl.

OCHOBHO¥ CMBICJT Pa3BUTHSI TIOJIMTLIONIMY 3aKJTI0YAETCS B YCUIIEHUH (DYHKITMOHATLHOM aKTHB-
HOCTH KJIETKH.

OOyt KOHTPOJIb aKTUBHOCTH JIEJIEHUsI KJIETOK 0OECIeUMBaIOT MPOTOOHKOTEHbI, AaHTHOHKO-
reHbl, (pakTopbl pocTa ((pakTopbl pocTa HEPBOB, SMUIEPMATbHBINA (PaKTOpP POCTa, TPOMOOLUTAPHBIH
akTop pocra, MHCYIMHOMONOOHBIE (PAKTOPHI POCTA, KOJIOHUECTHUMY/IMpPYIOIHe (hakTopsl U Ap.), a
TaKKe KEMJIOHBI — TOPMOHONIOOOHBIE PETY/STOPBI, YTHETAIOIINE KIETOUHOE pa3MHOKEHHE.
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2.2. CrapeHue u rudejb KJIETOK

[Tocne pyHKIMOHMPOBAHUS B TEUEHUE ONPEAETIEHHOIO MEPUOAAa BPEMEHU KJIETKa CTapeeT U
T'UOHeT.

MopdonornueckumMu MpU3HAKAMU CTapeHUsl KJIETKU SIBJISIOTCS YMEHbIIeHHe ee oObeMa,
peayKiys OOJBIIMHCTBA OpraHesll, YBeJMUeHUE COAEPKaHMs JIM30COM, HAKOIJIGHHUE MUTMEHTHBIX
Y JKMPOBBIX BKJIIOYEHHI, HApaCTaHUE MPOHUIIAEMOCTH KJIETOUHBIX MeMOpaH, BaKyoIM3alysl UTO-
IUIa3MBI U S7Apa.

I'mbenp KeTOK ObOecrednBaeTcsi AByMsl BUJaMU MOPQOJIOTHUECKUX W3MEHEHUH, KOTOpHIE
COOTBETCTBYIOT Pa3/IMYHBIM MEXaHU3MaM €€ Pa3BUTUS — HEKPO30M U arlONTO30M.

Hexkpo3 Bo3HUKaET 107 AEUCTBUEM BbIPaKEHHBIX TOBPEKAAIOLIMX (DaKTOPOB (TIeperpeBaHue,
niepeoxjaxaeHe, HeIOCTATOK KUCJIOPO/ia, HapyIlleHne KPOBOCHAOKEH!SI, MEXaHUIECKUE TPABMBI 1
T. IL.).

[Ipu Hekpo3e MpOUCXOAUT pa3pyllieHHe KJIETOYHbIX CTPYKTYP MOCJE BhIAEIECHUs TUAPOSa3 U
Apyrux (pepMEeHTOB U3 MOBPEKIEHHBIX JIM30COM, KAPUOIMMKHO3, KAPUOPEKCUC U KAPUOJIU3HUC SIpa,
MCYE3HOBEHHE KJIETOUHBIX IPAaHML] M Pacriaji KJIETKH.

AnonTo3 — ¢pusronornyeckas (3anporpaMMrIpoBaHHas ) THOEIb KJIETOK. DTO aKTUBHBIHN SHep-
TOEMKUI FeHETUYECKN KOHTPOJIMPYEMBbII IIPOLIECC, PETYJIMPYEMBIl BHYTPEHHEH ITPOrpaMMOil, KOTO-
pas 3arycKaeTcs BHEITHUMU (haKTOPaMHU.

[Ipu anonro3e KjeTka TepseT BCe CHEeLMalIM3UpPOBaHHbIE CTPYKTYpbl HA CBOEH MOBEPXHOCTU
(MUKPOBOPCUHKM U MEXKJIETOUHBIE COEJUHEHMS), IPOUCXOIUT YIUIOTHEHUE LIUTOIUIA3MBl U Spa.
KoneHcalys nuToriasMel IPUBOAUT KO Bee 0oJiee KOMITAKTHOMY PACIOJIOKEHHIO OpraHesul, KOTo-
pble B OTINYKE OT HEKPO3a COXPAHSIOT CBOIO LIEJIOCTHOCTb.

V3meneHust B sipe BKIIOYAIOT TOJIBKO KAPUOMMKHO3 M Kapuopekcuc (6e3 pa3pylieHus Kapu-
0JIEMMBI), KaPUOJIU3KUC OTCYTCTBYET; XPOMATHH B si/Ipe€ YKJIAIBIBAETCSl B BUJIE KPYIHbIX MOIYTyHUH,
TI0CJIE YETO AP0 PacnafaeTcs Ha (bparMeHTHl.

[Mnazmonemma KJIeTKM 0Opa3yeT MHOTOYMCIICHHBIE B3IYTHsI W BBIISTUYMBAHUS, COAEpXKAIIUe
oprasesuisl ¥ ()parMeHThl pa, KOTOPbIEe OTLIHYPOBBIBAIOTCS, (DOPMUPYsI OKPYIJIbIE JIM OBAJIbHbIC
arornTosHsle Tena. [locnenHue 3axBaTbIBAIOTCA COCEIHUMU KJIETKAMU MOCPEICTBOM (Darouurosa U
NepeBapyBalOTCs UMHU.

ATonTO3 — 0/1MH U3 (DyHJAMEHTAJIbHBIX U YHUBEPCAIbHBIX MEXaHU3MOB TKAHEBOTO FOMEOCTa3a,
KOTOpbIY HAOMIONAETCS] B PA3/IMYHBIX TKAHSX YEJIOBEKAa M )KUBOTHBIX B HOpME, MATOJIOTUH, SMOPHO-
HAJILBHOM Pa3BUTUU U Y B3POCJIOTO.
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TecTbl M BOIIPOCHI IS CAMOKOHTP 0JIsI

BeiOepute npaBuIIbHbIE OTBETHI.

1. [Tna3maruyeckass MeMOpaHa:

a) CBsI3aHa C OIpeeIeHHBIMU KOMITOHEHTAMHU ITUTOCKEJIeTa;

0) COCTOMT U3 TPeX JIMMUAHBIX CJIOEB;

B) COIEPXKUT Ha HAPYKHOHM MMOBEPXHOCTH TIMKOKAJIMKC;

I) HE JaeT BOBMOXHOCTH O€JIKaM TMepeMeIaThcsi B TOJIIE MEMOPAHBI.

2. SlnepHas nopa:

a) ECTUYTOJIbHAS;

0) orpaHrueHa OJMHAPHON MeMOpPAHOI;

B) SIBJISIETCS CTPYKTYpPOU CKOpee M3MEHUMBOM, HEKeT CTaOMITbHOM;

I) IeJaeT BOZMOKHBIM COOOIIEHNE MEXIY SAPOM U IIUTOILIA3MOM.

3. Pubocomsr:

a) IPUKPETUJIEHbI K MOBEPXHOCTH BHYTPEHHEH sIIEPHOI MEMOPaHBI;

0) OpraHr30BaHbl B MIOJMCOMBI B KJIETKaX, CHHTE3UPYIOIIUX OEJOK JJIsi COOCTBEHHBIX HYKI;

B) Bcerga cea3anbl ¢ UPHK;

I') COCTOSIT U3 OOJIBIIION U MAJION CyOhEMHUII.

4. ArpanynsipHas (I71agKasi) 9HJO0IUIa3MaTUYeCcKas CETh:

a) YacTO BBHIIVISITUT KaK Pa3BETBIISIONIMECS M aHACTOMO3HPYIOIIUE JPYT C JPYrOM TPYOOUKH;

0) MHOTJa HeCeT Ha CBOMX MeMOpaHax puOOCOMBI;

B) MPUCYTCTBYET B KJIETKAX, IJe MPOUCXOAUT AETOKCUKAIHS JIEKAPCTBEHHBIX CPEJICTB;

I') penKo HaOJIOAETCs B KJIETKAX CKEJIETHBIX MBIIIIII.

5. Kommieke [onbaxu:

a) UMeeT KOHJCHCUPOBAHHBIE BAKYOJIU, CBSI3aHHBIE C €0 HapyXKHOM (IIMC-) MOBEPXHOCTHIO;

0) UMeeT KOHJEHCUPOBAHHbBIE BaKyOJIH, CBS3aHHbIE C €70 BHYTPEHHE! (TpaHC-) MOBEPXHOCTBHIO;

B) CUHTE3UPYET MYJIbTHBE3UKY/ISIPHBIE TEJIbIIA;

I') YYaCTBYET B CUHTE3€ HEKOTOPBIX JIUMIOIPOTEUHOB.

6. BHyTpUKJIETOYHOE TIepeBapUBaHUE:

a) CBSI3aHO C JIM30COMAaMU;

0) BKJIIOUAET mpoliecc ayrodaruu;

B) IIPOUCXOANT B KOMIUIEKCe [ Ob1KH;

I') y4acTBYeT B OOHOBJIEHMM COCTaBa OpraHesul, X nepepadoTKe.

7. Lutockener:

a) BKJIIOYAET MUKPOTPYOOUKH;

0) BKJIIOYAET IIMKOKAJIUKC;

B) BKJIIOYAET MTPOMEKYTOUHBIE (PHITAMEHTHI;

I') BKJIIOYaeT aKTUHOBbIE (DUJIAMEHTHI.

8. Anepnas obonouka:

a) OTCYTCTBYET Y BCEX SMUTETUAIBHBIX KJIETOK;

0) COIepKHT SyXpOMATHH;

B) MHOT/IA MMPOJIOJIKAETCA B LIUCTEPHBI KOMILIEKCa [ Ob1kH;

r) chopMupoBaHa IBYMSI SAEPHBIMU MeMOpaHaMHU.

9. Ckopee BKJIIOYEHHMSIMH, YeM OpraHeIaMH, SIBJISIIOTCS BCE TEPEUYMCIIEHHBIE CTPYKTYpBHI,
KpoMe:

a) Karuy Kupa;

0) Jm30coMa;

B) IVIMKOTEH;
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I') KPUCTAJUIOULT;

1) TpaHyJia CIU3H.

10. Anppiko XapakTepu3yeTcsi BCeMH MEpeurcIeHHBIMU CTPYKTypaMu, KpoMe:

a) (pUOPUUIAPHBIA KOMITOHEHT, MPENCTaBIIAIONIMNA cOO00i paHHME cTaguu (hOPMHUPOBAHUS
npenuecrseHHUKoB pPHK;

0) XpOMaTHH, CBSI3aHHBIN C S/IPBIIIKOM;

B) sJlepHas IUIACTUHKA;

I') TPaHyJISIPHBIA KOMITOHEHT, TIPE/ICTABIISIONIMIA COO0H Mo3aHue cTaauu (GOpMUPOBAHUS TIPEI-
mecrtseHHUKoB pPHK.

11. VI3 Bcex nepevrciieHHbIX YTBEPKAEHUI O JIM30COMAX HEBEPHO TO, YTO OHU:

a) CBSA3aHbl C AKTUBHOCTBIO KUCJIOH pocdarasbl;

0) y4acTBYIOT BO BHYTPHKJIETOUHOM ITUILIEBAPECHUM;

B) COZIEpXkaT psifi TUIPOIUTUIECKUX (DEPMEHTOB;

I') MOTYT ObITh UAEHTU(DUIIMPOBAHBI MO IIUTOXMMHUECKON PeaKIluy Ha KaTtasasy;

1) 9acTO BBIIJIAIAT KaK IJIOTHBIE, OKPYKEHHbIE MEMOPAHOM TeJIbIIA.

12. Muto3 B KJIETOYHOM IMKJIE HE BKJIIOYAET clieyioliei ga3bi:

a) aHacdpaza;

6) mpodasa;

B) MeTadasa;

r) uHTepdasza;

) Tesnodasa.

13. LIuToXMMHYECKOE MCCIIEI0OBaHNEe BBISIBUIO B IIUTOILUIA3ME KJIETKHM OOJIBIIIOE COfiepKaHUe
TUAPOIUTHYECKUX (pepMeHTOB. OO aKTMBHOCTH KaKMX OPraHesll CBUAETEIbCTBYET TOT (hakT?

14. 13BecTHO, 4TO B JKUBOU KJIeTKE MTPOMCXOAUT MOCTOSIHHOE MepemeltieHue opranesul. Kakue
CTPYKTYPHBIE 2JIEMEHTHI KJIETKH IPUHUMAIOT B 3TOM yJacTue?

15. B kieTky npoHuK (hakTop, HapyIIAIIKI 1eJIOCTHOCTh MeMOpaH Jin3ocoM. Kakue m3me-
HEHHUsI IPOU30MIYT B KJIeTKe?

16. B niporiecce KU3HEAEATENBHOCTU KJIETKU PE3KO YBEJIMYUBAETCS YUCIIO LIUCTEPH U KaHAJIb-
1IEB arpaHyJIsSIpHON SHAOIIa3MaThYeckor ceTh. CHHTE3 KaKMX BEIIeCTB aKTUBU3UPYETCS B KJIeTKe?

17. Ha xJieTku mofeicTBOBAIM MpenapaToM, H3MEHSIOIIUM CTPYKTYpy pudocoM. Kakue mpo-
1iecchl Oy/1yT HapyIIeHs! B MEpBYI0 odepeb?

18. C nomor1ipi0 MUKpPOMaHHUITYJISTOPA U3 KJIETKH yaaauiau komiuieke [onpaxu. Kak ato orpa-
3UTCS Ha ee JaJIbHEUIIeN )KU3HEeIeATETbHOCTH ?

19. Knietky o6padoTaiu rpernapaTom, OJIOKHUpyoImuM (GyHKIUIO saphiiKa. Kak 3To orpasutces
Ha KU3HEEeSATeTbHOCTH KJIETKH?

20. Ha npemnapare BUIHa MUTOTUYECKH ACNSIIASACS KJIeTKa (IUTUIONIHAST) HA CTaIuK aHa(has3bl.
CKOJIBKO XpOMOCOM BXOJUT B COCTAB Ka/I0W JOUEPHEN 3BE3/bl?
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I'nmasa 3
AnureanaJbHble TKAHU

AnurenuanbHble TKaHu (IT; textus epitheliales) — 3T0 TKaHu, BHICTUJIAIOLIME BHYTPEHHUE
OpraHbl U MOJIOCTU TeJa M MOKPHIBAIOILIME HAPYKHYIO €r0 IOBEPXHOCTD, a TaKkke 00pasyolye 00sb-
IIMHCTBO *keJie3. Xapakrepuctuka IT:

4 CrIenMaa3uPOBaHbI 151 BBITIOJIHEHU ST Pa3/IMYHBIX (DYHKIIMIA: aOCOpOLIHSI, CeKpelsl, IKCKpe-
L1s1, TPAHCIIOPTHAS!, CEHCOPHAs, 3allUTHAs U T. 11.;

4 COCTOAT U3 CHIELMAIM3UPOBAHHBIN; KJIETOK — SMUTEIUOLMTOB, JIeKAIIMX B OAUH CJIOW (OIHO-
CJIOVHBI MUTEJINI) WIK B HECKOJIBKO CJIOEB (MHOTOCTIOMHBIN SIUTENUI), & TAKXKE PSAI0B (MHOIO-
PAOHBINA SMUTETUN);

4 KJIETKM PaCIOJIOKEHbl TECHO JPYr K JPYry C y3KMMU MEKKJIETOUHBIMU IPOMEKYTKaMU
MEX/1y HUMU;

4 He colepkar cOCy/10B, HO 00J1a/1al0T BBICOKOW CITIOCOOHOCTBIO K pereHepaliui;

4 SIUTEIMOLMTH XapaKTepU3YIOTCS MOJSPHOCTHIO, HAJIMYMEM PAa3BUTHIX MEXKJIETOYHBIX
COeJMHEHUI U CreLMaIN3MPOBAaHBI 1S BBIIIOJIHEHUsI Pa3HOOOPa3HbIX (DYHKLIMH MEepeHoca;

4 OTJIEJIEHBI OT NOJUIEKAILEH PhIXJION COeAMHUTENBHON TKAaHU OCOOBIM CTPYKTYPHBIM CIIOEM —
6azanbHOI MeMOpaHOU (TLTACTUHKOM ).

Bbigensior noBepXHOCTHBIN (TIOKPOBHBIN ), KEJIE3UCTbIM, YYBCTBUTEIbHBIA U T€PMUHATUBHBIN
sruTenui (cxema 3.1).
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3.1. IloBepxHocTHbIN 3nuTeaui (epithelium superficiale)

Oonocaotinbiil naockuil >numeauit (puc. 3.1):

Puc. 3.1. OqHOCTOMHBIN NJIOCKUI SNUTEJIHI (Me30TeJHil CaIbHUKA); TOTAJbHBIN Mpe-
napart. X300.
1 — snuTenrouuT; 2 — 91p0; 3 — KJIETOYHbIE IPAHULIBL.

* COCTOUT W3 OJTHOTO CJIOSI TUIOCKHX KJIETOK;
* BBICTHJIAET KPOBEHOCHBIE COCY/IbI (SHIOTEIHIA), TIEBPAJIbHYIO, OPIOIIMHHYIO U APYTHe Cepo3-
HBIE TTOJIOCTH (ME30TeIHi);
* 00pasyeTr nmapreTaIbHbIA CJI0W MovYeyHou Karncyinbl boymena — llymsiackoro, et ['eHie
HedpoHa U T. 1.

Cxema 3.1. Buasl anuTeans
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Oonocaotinstii Kyouueckuil Snumenut (puc. 3.2):

Puc. 3.2. OnHocaoiiHbIN KyOHYeCKNH SNMHUTEJINH KaHaJbleB mouku. X300.
1 — mpocBeT KaHaJbla; 2 — 6a3ayibHast MeMOpaHa; 3 — SMUTeNNaIbHbIe KIETKH; 4 — sapo.

* COCTOMT U3 OJIHOT'O CJIOSI MHOTOIPAHHBIX KJIETOK, KOTOPBIE HA TUCTOIOTMYECKHMX CPe3ax BhIIIIsI-
AT KyOMYeCKUMU;

* BBICTWJIAET JMCTAJIbHbIC YACTH TMOYCYHBIX KAHAIBIEB, (DOJUTMKYJIBI HUTOBUIHON KEJEe3bl,
MOBEPXHOCTD SIMYHHUKA U T. JI.
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Oonocaotinwtii npuzmamuueckuil Snumeaut (puc. 3.3):

Puc. 3.3. OnHoca0iiHbINA PU3MaTHYeCKUI SNMUTeNi KaHaablleB MoYKu. X500.
1 — mpocBeT KaHablla; 2 — Oa3ajibHasi MeMOpaHa; 3 — alMKaJIbHbIN TOJIOC SMUTETHOINTA; 4 —
SJIPO SIUTENUOINTA; 5 — Oa3aTbHBIH MOJTIOC SMUTETUOIUTA.

* COCTOUT W3 MHOTOTPAHHBIX KJIETOK, BBHITSTHYTHIX B OTHOM HAMPaBJIEHUU U UMEIOIIUX Ha THCTO-
JIOTUYECKUX Cpe3ax BUJ MPU3M WK LHWIUHAPOB;

* KJIETKM PaCIOJIOKEeHbI B OJJVH CJION;

* BBICTWJIAET KETYIOK, TOHKYIO U TOJICTYIO KUIIIKH U 9KCKPETOPHBIE MPOTOKN MHOTHX JKeJle3.

Beigensioor npuzmamuueckuii pechumuamoiii (AMUATENNIA MAaTKU, MaTOYHOU TPYyObI) U Oe3pec-
Humuamuli (ANUTENI KeJTyIKa, TOHKON KUIIKU) 6UObl.

41



P. II. Camyces, M. 10. KanuroHoBa. «OO0mias M 4acTHast TUCTONIOTHSI»

Mhmuozopsionuoiit snumenuii (puc. 3.4):

Puc. 3.4. OnHoca0iiHBIN MHOTOPSIAHBINA PeCHUTYATHIN SnuTe uil Tpaxen. xX440.
1 — snUTETMOIUTHI; 2 — pECHUUKHU; 3 — Oa3aibHasi MeMOpaHa.
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P. I1. CamyceB, M. 0. KamuronoBa. «OOmas u 9acTHasi TUCTOJIOTUST»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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