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CunraeTcs, 4yTO MepBbIE KIETKH 00pa30BAIMCh B XOJ€ MOCIEIOBATEIbHBIX CIIyYalHBIX COOBITHI.
BeposiTHO, cHauana B atMocdepe 3eMiu peodiiaiainy ra3bl, BbIICIAEMble MHOTOYHCICHHBIMU B TO
BpeMs BYJIKaHAaMH, B OCHOBHOM a30T C JOBOJIBHO  OOJIBIIMM KOJIMYECTBOM YTJIEKUCIOTHI H
BOJIIHOTO Mapa. MoJIeKyJIbl 3THUX TPEX BEILECTB COAEPKAT NIEMEHTHI YIIIEPOA, KUCIOPO, BOAOPOA
U a30T, U3 KOTOpBhIX Ha 98% COCTOAT HBIHE XUBYIIHME OPraHU3MBL. 31E€Ch K€, IO-BUIUMOMY,
IPUCYTCTBOBAIIM CEPOBOAOPOJ, aMMHUaK U MeTaH. OfHAaKO ra3o00pa3HOro KUCIOpOJa, KOTOPBIH
ceifuac cocrasisier 21% Hameit atMmocdepsl, He ObLIO 0 TEX MOp, TOKA HE MOSBUWINCH U HE HAYaIH
(OTOCHHTE3UPOBAaTh HUBbIE OpPraHu3Mbl. TakuM 00pa3oM, MEpBHIE 3Talbl SBOJIIOLUHU JKUBOTO
CBSI3aHBI C aHAYPOOHOH (OECKHCIOPOIHOI) Cpeoil.

CkBo3b TOHKMH cioil armocheps! ConHIle 0OpPYIIMBAIO HA JKECTKYIO TOJYIO0 MOBEPXHOCTH IOHOU
3eMaM CBeT, TEIIO M yibTpaduoneroByro paavanuio. [loka kopa mmaHeTel oOCThIBala M
CTa0MIIM3MpOBaIach, HaJ HeH OylieBaJd MOIIHBIE yparaHbl, CONPOBOXJAEMble BCIBIIIKAMU
MOJIHUM W BBIJCICHUEM OJJIEKTPUYECKOM DSHEPIUU. OHEPIHI0 HCIYCKAIM W PaJHOaKTUBHBIC
BEIIIECTBA, A pacIUIaBJICHHBIC MOPOJAbI M KHIALIAas BOJA M3BEprajuch M3 IIIyOMH 3eMiIM Ha ee
MOBEPXHOCTb. B 3TOM I'MIaHTCKOM THIJIE ITPOCTBIE MOJIEKYJIbl aTMOC(EPHBIX ra30B Pa3phIBAIUCH U
npeBpamaIuck B Ooiee KpyMHbIE U CIOXHBIE MOJEKYJbl. YIbTpaduoseT, 3aluBarOLIii
MOBEPXHOCTH IUIAHETHI, pa3pyllal U Te U JpyTUe, BbI3bIBas 00pa30BaHUE HOBBIX COEIMHEHUH.

CornacHo COBpEMEHHBIM TMIIOTE3aM, BEILECTBAa, BO3HMKABILIME B IEPBUYHOM arMocdepe, B
OCHOBHOM BBIMBIBAJIMCh M3 HEE JIMBHSAMU U HaKalUIMBaJUChb B OKEaHaX, pa3Mepbl KOTOPBIX
YBEIMYUBAJIUCh IO MEPE OCThIBAHMA 3€MJU. DbUIM NpPOBENEHBI HKCHEPUMEHTHI C Tra3aMy,
NPEINONI0KUTEIbHO BXOAMBLIIMMHM B COCTaB 3TOW aTMoc(epbl, B YCIOBUSAX, CUHUTAIOIIUXCS
ONMM3KUMU K TOCIIOJICTBOBABIIMM B TO BpeMs (pPHc. 2). B 3TUX sKcriepuMeHTax IMOTydeHbl CIIOKHBIC
OpPraHUYeCKUe MOJIEKYJbI, CXOAHbIE C OCHOBHBIMH KOMIIOHEHTaMHU OHOJIOTHUECKUX CTPYKTYD.
3eMHbIE OKEeaHbl IPEBPAIIAIUCEH BO BCe 00Jiee KOHIIEHTPUPOBAHHBINA PAaCTBOP TaKUX BELIECTB.

HGKOTOpI)IC OpraHu4Y€CKUC MOJICKYJIbI UMCIOT TCHACHIHIO CO6I/IpaTI)C$I BMecTe. B IIEPBUYHOM
OKC€aHC 5TU CKOIUJICHUA, BEPOATHO, an06peTanH (1)OpMy KaIicJjb, IIOX0XKHX Ha 06p8.3yeMBIC MacCJIOM
B BOJEC. Takue Karuii, 1mo-BUAUMOMY, U ObLIH NpeaAMICCTBCHHUKAMU NPUMHUTHUBHBIX KJIICTOK —
MEPBLIX (I)OpM skuBoro. CoriacHo COBPCMCHHBIM TCOPUSAM, 5TH OPraHUICCKUEC MOJICKYJIbI CIIYXKUIIN
TAK)XKC HCTOYHHMKOM OHCPrurv i TMCPBLIX OPraHu3MoOB. HpI/IMHTI/IBHBIC KICTKH HWIH
KHGTKOHOI[O6HBIC CTPYKTYpbl MOIJIM II0JIy4YaTb €€, HUCIOJIb3Yyd HMCIOIIUCCIA B H300MINHI
XUMHUYCCKUEC COCAMHCHHUA. IIo MCPC Pa3BUTHA U YCIOXKHCHHA OpPTraHU3Mbl CTAHOBUJIUMCH BCC Ooiee
CaMOCTOATCIIbHBIMU, an/Io6peTa;1 CII0COOHOCTD pacTu, pa3MHOKATLCs U IICPEAaBATH CBOU
IMPU3HAKHA CIICAYIOIIHNM ITOKOJICHUAM.

Knetku, xoTopble YIOBIETBOPSIIOT CBOM JHEPreTUYECKUE HYXAbI, MOTPEOIIsisl OpraHU4YecKHe
COEZMHEHUS U3 OKPYXKAIOLIEH cpelbl, Ha3bIBatOTCs rereporpodamu. COOTBETCTBEHHO reTe-
POTPO(MHBIM SIBISIETCS OPraHU3M, 3aBUCSILUN OT BHEIIHErO0 UCTOYHHMKA OpraHU4ecKuX mMojekyi. K
3TOM TIpymnme ceiiyac OTHOCATCS BCE JKUBOTHBIE M TIpUOBI, a TaKkKe MHOTHE OJIHOKJIETOYHBIE,
HarnpuMmep OONBITMHCTBO OaKTEpHil.

[To Mepe yBenuueHUs] YUCICHHOCTH MPUMUTHBHBIX T'€TEPOTPOQOB 3arac CIOKHBIX MOJEKYJ, OT
KOTOPBIX 3aBHUCEJI0 UX CYILIECTBOBAHME, HAKAILJIMBABILIMICA B TEYCHUE MUJUIMOHOB JIET, Ha4all
ucromarhes. OpraHuky 3a MpeieaamMu KIeTOK CTAaHOBHIIOCH BCE MEHbIIIE, U MEX/1y HUMH Hayanach



KoHKypeHuus. [log ee maBieHHEM KJIETKH, KOTOpble MOTJIH 3(()EKTUBHO MCIOIb30BATH CTABIIHNE
OTpaHUYCHHBIMH WCTOYHUKH SHEPTHH, TMOJYYWIH TIO CPAaBHEHHUIO C JAPYTUMH OOJIbIIE IIAHCOB
BbDKUTH. C TeUueHHEM BPEMEHH B pe3yJbTaTe JUIMTEIBHOTO MEJIEHHOTO MPOIEecca BHIMHPAHHS
(AMTMMHUHAIIMM) HaWMEHEee MPHUCIIOCOOJEHHBIX BO3HUKJIM OpPTaHU3MBI, CIIOCOOHBIE CO3/1aBaTh
COOCTBEHHBIE OOTaThIe YHEPTUEH MOJIEKYJIbI U3 MTPOCTHIX HEOPTAaHUUECKUX BEIIECTB.

OHH Ha3BIBAIOTCS aBTOTPO(GAMH, YTO 03HAYAET MO-TPEUECKU «CaMOCTOSITEIbHO MUTAOIUECsT». bes
MOSBICHUST 3TUX  TEpBBIX  aBTOTPO(OB KM3Hb Ha 3emie mpekpatuiach Obl. HawubGonee
NPEyCIeBAIONIMMHA  OKAa3aJIUCh  aBTOTPO(BI, Yy  KOTOPHIX  TOSBWIACH  CHCTEMAa  JUIS
HETMOCPEJCTBEHHOTO HCIOJb30BAHUS  COJIHEYHOM sHepruu, T. €. Qortocunre3a. IlepBbie
(OTOCHHTE3UPYIOIIME OpraHW3Mbl OBLTM HAMHOTO IIPOIIE COBPEMEHHBIX DPACTEHHA, HO YKe
3HAYUTENIBHO CIIOKHEE, YeM MPUMUTUBHBIE TeTepOoTpodbl. [ MOriomeHuss U HCIoIb30BaHHS
COJJHEYHOW SHEpPruM MOTpeOoBanach ocodasi, YJIaBIWBAIONIasi CBETOBYIO SHEPIHIO NMUTMEHTHAs
crcTeMa M COTPsDKEHHAst ¢ Hell crucTeMa 3armacaHust 3TOH SHEPTrUuH B CBA3SIX OPTaHUYECKUX MoJie-
KYJL

JlokazaTesnbCTBa CyIIECTBOBAHUS (POTOCHHTE3UPYIOIIMX OPraHU3MOB ObLIM HAlAEHBI B OPOJAX
BO3pacToM 3,4 Mip. JieT, T. €. Ha 100 miH. et 6osiee MOJIOBIX, YeM T€, B KOTOPBIX OOHAPYKEHBI
HIepBbIE UCKONAEMblE€ CBUJECTEILCTBA )KU3HU Ha 3emiie. OJHAKO MOXHO OBITh ITOYTH YBEPEHHBIM B
TOM, UTO U )KU3Hb, 1 (POTOCHHTE3 MOSABUIIMCH 3HAYUTENBHO paHblie. [lo-Buaumomy,

HE TIPUXOAUTCS COMHEBAaThcsad U B 00Jiee paHHEM BO3HUKHOBEHHMU TIeTepoTpodoB. C nosiBiIeHUEM
aBTOTPO(OB MOTOK 3HEPTUH B OHochepe mpruoOpes COBpPEeMEHHBIE YEPThI: JTyYHCTasi SHEPTHUs
yJIaBIMBaeTCsl (POTOCMHTE3UPYIOIMMH OpPraHu3MaMH, a OT HHUX MEepPeIaeTcss BCEM OCTAIbHBIM
’KHMBBIM CYIIIECTBAM.

Jlo Toro kak atMocdepa cTana a3poOHOM, CyIIECTBOBAIA TOJIBKO JIMIIEHHBIE SIACPHBIX 000JI0YEK
NPOKAPUOTHYECKHE  KIETKH, TEHETHMUYECKHH MaTepHajl KOTOPBIX HE OpPraHU30BaH B CIIOXKHBIC
xpoMocoMbl. IIpokapruoT Ha3pIBarOT Takke «OakTepusiMu». Bce BHIBI OpraHM3MOB, JKUBIIME Ha
3emie paHee mpuMepHo 1,5 MIpJ. JeT TOMy Ha3aj, ObUIM IeTepOTPOPHBIMU MM aBTOTPO(PHBIMU
OaktepusiMu. COTIIACHO MAJCOHTOJIOTUYECKUM JaHHBIM, YBEJIHUEHHE KOHIICHTPAUU CBOOOTHOTO
KHCJIOPO/A COMPOBOKAATIOCH MOSBICHUEM MEPBBIX FYKAPUOTUUECKUX KIETOK, MMEIOLINX sIEPHbIE
000JI0YKH, 0C000 YCTPOEHHBIE XPOMOCOMBI W OTrpaHMYCHHbIE MeMOpaHaMu OpTraHeJUIbI.
DyKapuOTHYECKUE OpraHu3Mbl, OTICNIbHBIE KIETKH KOTOPBIX OOBIYHO 3HAUYUTENBHO KpYyIHEe
OaKkTepHaIbHBIX, BOSHUKIN OKOJIO 1,5 MiIpA. JIeT Ha3aJ, a MHOTOYMCIEHHBIMU U Pa3HOOOpa3HBIMU
cTainu npuMepHo | mipa. jer Ha3aa. Bee skuBble cylecTBa, KpoMe OAKTEpHid, COCTOAT U3 OJHOU
WIM MHOTHUX 3yKapuoTudeckux kieTok. Puc. Ludepdaar Ouosiornyeckoi 3BOJIIOLHUH.

BO3HUKHOBEHME KJIETOYHOM TEOPUU

B XVII B. anrnuiickuii Bpau Pobepr I'yk, ucnonb3yss MUKpOCKON COOCTBEHHOM KOHCTPYKLUH,
3aMeTHJI, YTO NPOOKa U IpyrHe PacTUTEIbHbIC TKAHU COCTOAT M3 MAJICHBKHX SU€EK, pa3IelIeHHbIX
neperopoakamu. OH Ha3Ball 3TU sUEHKU KJI€TKaMH. B COBpEeMEHHOM 3HA4Y€HHUHU 3TO CJIOBO CTaJH
ynotpe0asaTh Tonbko 150 net cycers. B 1838 r. nemenkuit 6otannk Martuac [neinen npuiien k
BBIBOJly, UTO BCE PAaCTUTENIbHbIE TKAaHU MUMEIOT KJIeTouHoe cTpoeHue. Ha cnemyrouuii roa 300mor
Teonop IlIBann noarBepaun HabmoaeHue lllneiineHa Ha TKaHIX )KUBOTHBIX U MPEATIONIONKUI, YTO
KJIeTKa — OCHOBa kM3HU. Co374aHME KIETOYHOM TEOpUHM — 3HAYUTENbHBIM ycnex Ouojoruw,
MIOCKOJIBKY OHA MOJPa3yMeBAET €IUHCTBO BCEX JKUBBIX CUCTEM U O0BEIUHSIET PA3IUUHbIC HAPaB-
JIeHUS OWOJIOTHH, HW3y4Yarollne pa3HooOpa3Hble opraHm3Mbl. B 1858 1. um3BecTHBIM maTojor
Pynonep BupxoB cnenan oflee 3akiOYeHUE, YTO KJIETKH MOTYT HOSBISATBHCS TOJIBKO OT JPYTUX
KIeToK: «['J1e cymiecTByeT KieTka, TaM J0JDKHA ObITh M MPEAIIeCTBYIONIAs KIETKA, TOYHO TaK, KaK
KMBOTHOE IPOMCXOJIUT TOJBKO OT >KMBOTHOT'O, & PACTEHUE TOJIBKO OT PACTEHUS.



..Han Bcemu >xuBbiMH (opmamu, OyAb TO OpPraHU3MBI >KUBOTHBIX WIJIM PACTEHUH, MM HX
COCTaBHBIC YaCTH, FOCTIO/ICTBYET BEYHBIH 3aKOH HEIIPEPHIBHOTO PA3BUTH.

Konuenmuss BupxoBa ¢ TOUKM 3peHHs HBOJIOLHMM NpuUoOpeTaeT emie OOIbIIyI0 3HAYUMOCTb.
CymiecTByeT HENpephIBHAS CBA3b MEKAY COBPEMEHHBIMH KJIETKAMH — M OpraHU3MaMH, B COCTaB
KOTOPBIX OHH BXOJST, — M MPUMHUTHUBHBIMU KJIETKaMH, KOTOPBIC BIEPBbIC MOSBUINCH Ha 3eMIIe 110
KpaitHel mepe 3,5 MuIpa. JeT Hazaj.

KJIETOYHASA TEOPHUSA: BYUEPA U CEI'OJdHA

Xots KieTka Obljla OTKpPBITA BO BTOPOi MOJIOBUHE 17 Beka, OCOOCHHO CHIIBHO M3YYEHHE KIICTKU
Pa3BepHYJIOCH BO BTOPOi MOJIOBUHE 19 BeKa B CBSI3M C CO3JaHUEM KJIETOUHOM Teopuu. KineTouHslit
YPOBEHb HCCIIEAOBAHUS CIIENAJICS BEIYIIUM MPUHIIUTIOM BAKHEUITUX OMOIOTHYECKUX TUCIUTLINH.
B Guonoruu ogopmuiics HOBBINA pa3zen - HUTonorus. OOBbEeKTOM U3YUYEHHS [IUTOJOTHH SBIISIOTCS
KJIETKM MHOTOKJIETOUYHBIX OPraHU3MOB, @ TaK)K€ OPraHU3MBbl, TEJIO KOTOPHIX MPEICTABICEHO OJHOU
kieTkoid. TeopeTraeckoit 6a30il IUTOJIOTHH SBIIETCSA KieTouHas Teopusi. Kiierounas teopust Oblia
chopmynupoBana B 1838 roxy T. IlIBaHHOM, XOTs TEpBBIC ABa MOJOXKEHHUS KJICTOYHON TEOPHH
npuHamiexkar M. lllnelineHy, KOTOphIM 3aHUMaiCsl M3ydyeHHEeM KieTok pacteHuil. T. IlIBaHH -
M3BECTHBIN CHEIMAIUCT IO CTPOSHHUIO KIIETOK KUBOTHBIX B 1838 rofy, onupasick Ha qaHHBIE paboT
M. lIneligeHa u pe3yabTaThl CBOMX COOCTBEHHBIX MCCEAOBAHMH, ClIeIaN CICIYIONTNE BHIBOIBI:
1. Kierka 370 HauMeHbIIasi CTPYKTYpHAs €IMHULIA dKUBBIX OPTaHU3MOB.
2. Knetku 006pa3yroTcs B pe3ysibTaTe AeITeIbHOCTH )KUBBIX OPTaHU3MOB.
3. Kierku )KUBOTHBIX U PACTCHUN UMEIOT OOJIBINE CXOACTB, YEM PA3ITUIHIA.
4. Kierkm MHOTOKJIETOYHBIX OpPraHW3MOB CBSI3aHBI MEXAYy COOOH CTPYKTYypHO U
(YHKIMOHATIBHO.
JlanbHeilliee U3y4yeHne CTPOCHUS U KU3HEAEATEIbHOCTH MMO3BOJIMIIO Y3HATh O HEM MHOI'O HOBOTO.
OToMy  cmOCOOCTBOBAJIO  COBEPIICHCTBOBAaHHME  MHUKPOCKONWYECKOM  TEXHUKH, METOJOB
HCCTIEAOBaHUS U TMPUXOJ B IIMUTOJOTUIO MHOTHUX TAJIAHTIWBBIX HCCleqoBaTeneil. beuto meranbHO
M3Y4YEHO CTPOCHHUE si/ipa, MPOBEJCH IUTOJOTUYECKUI aHANM3 TAaKUX BAKHEHIIMX OMOIOTUYECKUX
IIPOLIECCOB KaK MHUTO3, Meio3, omiaogorBopeHue. CTajllo HM3BECTHOHM MUKPOCTPYKTypa caMoid
KJIETKM. DBBUIM OTKpBITBI M ONHMCAHbl OPraHOWIbl KIETKH. I[IporpamMmma HHMTOIOTMYECKHX
uccneaoBanuii 20 Beka MoCTaBUjIA 3a7a4y BBISICHUTH W TOYHEE Pa3rPaHUYUTh CBOWCTBA KIIETKH.
Otcroga ocoboe BHUMaHHE CTalO YACNATHCA H3YUYEHUI0O XHMHUYECKOTO COCTaBa KIETKU H
MEXaHu3Ma TOTJIONIEHUSI KJIETKOW BEIIEeCTB OKpykaromiel cpenpl. Bce stu  uccnemoBaHus
MO3BOJIMJIM YMHOXXHUTh W PACUIMPHUTh IOJIOKEHUS KJIETOYHON TEOpPHHM, OCHOBHBIE TMOCTYJIAaThl
KOTOPOH B HACTOSAIIEE BPEMs BBITJISIIAT CIEIYIOIINM 00pa3oMm:
1. Kierka - OCHOBHasl M CTPYKTYpHAasl €UHUIA BCEX )KUBBIX OPraHU3MOB.
2. Knerku 00pa3yroTcs TOJIBKO U3 KJIETOK B pe3ysbTare JAeJICHUsl.
3. Knerku Bcex OpraHM3MOB CXOJHBI [0 CBOEMY CTPOEHHI0, XHMHUYECKOMY COCTaBy,
OCHOBHBIM (PH3UOJIOTUICCKUM (PYHKITHSIM.
4. KieTku MHOTOKIJIETOUHBIX OPraHU3MOB 00pa3yIOT €AMHBIN (PYHKIIMOHATHHBIA KOMILIEKC.
5. Kierku BBICHIMX pacTEHUI M KUBOTHBIX 00pa3yrOT (YHKIIMOHAIBHO CBS3aHHBIC TPYIIITHI —
TKaHU; U3 TKaHe chopMHUPOBaHBI OPTaHbI, KOTOPHIE COCTABIISIIOT OPTaHU3M.

KJETOYHBIN ITUKJI

Kupas kieTka IpOXOAUT psd MOCICAOBATCIIbHBIX CO6LITHI>1, COCTaBJIAOIIUX KJICTOYHBIN ITUKII.
HpOI[OJ'DKI/ITeJ'IBHOCTB OUKJIA BapbUPYCT B 3aBUCUMOCTU OT THUIIA KJICTKU U BHCIIHUX Q)aKTOpOB,



HaTpuMep TeMIepaTypbl MM O00ECIeYeHHOCTH NHUTaTeIbHBIMU BelecTBamMu. Llukin: unrepdasa u
4 ¢a3pl MUTO3A.

HNurepdasza (puc 4)

Wutepdazy, nepros Mexay IByMS MOCIEI0BATEIbHBIMU MUTOTHYECKUMH JIE€JICHHUSIMH, KOT/Aa-TO
paccMaTpuBaiu Kak «(dasy mokosi». OgHaKO 3TO okaszanoch He Tak. VHTepda3zy MOXKHO pa3aesnTh
Ha Tpu nepuona, obozHadaempie Gl, S m G2. Ilepuwox Gl (oT aHrn. gap — MPOMEXKYTOK)
HAUMHAETCs IOCIIE MHUTO033; B 3TO BpEMsl YBEIMUMBACTCS KOJMYECTBO IIMTOIIA3Mbl, BKIIOYAS
paznuuHble opraHeiisl. Kpome Toro, corjacHO COBpeMEHHOW rumore3e, B mnepuoa Gl
CHUHTE3UPYIOTCSl BEIIECTBA, KOTOpHIE JHOO CTUMYIUPYIOT, JHOO HHTHOUPYIOT mepuox S U
OCTaJIbHYIO YacTh LIMKJIA, OTIPEAETIsis, TAKUM 00pa3oM, IPOU30iiIeT 11 BOOOIIe JIeJIeHUE KIETKH.
[lepuon S (ot anri. synthesis — cunTe3) ciemyet 3a nepuogoM Gl B 3TO Bpemsi IPOUCXOIUT
ynsoenue renerndyeckoro marepuana (JIHK). B mepuox G2, xoTopslil ciaeayer 3a mepuoaom S,
(bopMHpYIOTCS CTPYKTYPHI, HETIOCPEACTBEHHO YYacCTBYIOLIME B MHTO3€, HAlPUMEP KOMITOHEHTHI
HUTEH BepeTeHa.

HekoTopble KIETKH NPOXOAAT HEOTPAHWYCHHBIM DSJl KJIETOYHBIX HUKIOB. K HUM OTHOCSTCS
OJITHOKJIETOYHbIE OPTaHU3Mbl M HEKOTOPbIE KJIIETKH 30H aKTUBHOTO pocTa (MepucteM). Psn cre-
[IUATM3UPOBAHHBIX KJIETOK IIOCIE CO3PEBAaHUS TEPSET CIIOCOOHOCTh K Pa3MHOXKEHMIO. TpeTbs
TpyIIa KJIETOK, HallpuMep 00pa3yIonuX paHeBYIO TKaHb (KaJuTyC), COXpaHsIeT CITIOCOOHOCTh
JEeTUTHCS TOJIBKO B CHEIIMATBHBIX YCIOBHUSX.

PA3SMEPBI KJIETOK

Knerkam mpucymia eme onHa BaKHasi CTPYKTypHas OCOOEHHOCTh-BCE OHHM OTHOCHUTEIBHO Malbl
(vHAaue U He MOXKET ObITh). OOBIYHO B JIAOOPATOPHBIX YCIOBHSIX XUMHUYECKHE PEAKIUU MPOBOMIST B
cocyaax, 00beM KOTOPBIX COCTaBISET JECATKH MUJUTMIUTPOB WU Jaxe JUTpbl. CoaepKUMoe TaKux
PEaKIMOHHBIX COCYAOB JOJDKHO TMOCTOSHHO TIIATEIbHO MEPEMEIINBATHCI,C TEM YTOOBI CKOPOCTH
peakuu He TUMUTHPOBAIACH CKOPOCTHIO U PY3UH pearupyronux MOJIeKyJl. B )KHUBBIX ke KJIeTKax
OMOXMMHYECKHUE PEAKIMH MPOTEKAIOT B KOMIAPTMEHTaX («OTCEKaxX») MHKPOCKOMUYECKH Malloro
o6bema. Hampumep, o6beM kinetkn Gaxtepun E.coli cocraBiser Beero mums 2-107 MummmmnTpa
Jl51s TOrO 4TOOBI SICHO MPEACTaBUTH cebe, KaKoe 3HaUCHHE MMEET BEIMYMHA KIETKUA C TOUKH 3PEHUS
XUMUYECKUX aCHEKTOB €€ KU3HEEATeTbHOCTH, HEOOX0IMMO CHavajia MO3HAKOMUTHCS C pa3MepaMu
ouomorniekyn U kierok. Kak ykazano B Ta0J.1 , B KauecTBe €IMHUIl AJUHBI NPU OIpPEACTICHUH
pa3MepoB KJIETOK W HMX KOMIIOHEHTOB B HACTOAIIEE BPEMsS HCIIOJIB3YIOTCS HAHOMETp (HM) H
MUKpoMeTp (MKM). XOTSI cTapble €IWHUIIBI, TaKHe, KaK aHI'CTPEM WM MUKPOH, MPUMEHSIOTCS BCE
peke, UX TaKXKe CleIyeT 3HaTh. MHOTHE OaKTepUAIbHBIC KICTKH JOCTUTAIOT B JUTMHY 2 MKM, a
OOJIBIIMHCTBO KJIETOK BBICIINX KUBOTHBIX - 20 mn 30 MKM.

MoskeT BO3HUKHYTH BOIIPOC: MTOYEMY KUBBIE KJIETKM MMEIOT UMEHHO Takue pasmepbl? [louemy Her
KJIIETOK, KOTOpbIe ObLTN Obl 3HAYMTEIFHO MEHBIIIE WM 3HAYUTEIHHO OOJbIIIe U3BECTHBIX HAM KIIETOK?
OkasbIBaeTcsi, Il 3TOTO €CTh BakHbIe NMpUuYWHBIL. Camas MaJieHbKas >KM3HECIOCOOHas KJIeTKa-
MUKpoopranusMm Mycoplasma-He MOKeT ObITh HAMHOTO MEHbIIIE, Y4EM OHA €CTh, MPOCTO M3-3a TOTO,
9TO MOJICKYJIbI, U3 KOTOPBIX OHA IOCTPOCHA, MMEIOT (DUKCHPOBAHHYIO BEIMYMHY, 33[aBAEMYIO
paszMepamu aTOMOB yTliepoJia, BOJOpo/ia, KUCIOpoaa U a3ota. [ obecrieueHus KU3HEACSI TENbHOCTH
KJIETKH HE0OXO0AMMO, YTOOBI OHA COZEpIKalia XOTsS Obl MUHUMAJILHOE YHCIIO PA3IUYHBIX OMOMOJIEKYJI.
[ToaTomy, ecnu Obl KIETKU OBLIM MEHBIIE, OHU JOJKHBI ObUTH OBITh MOCTPOEHBI U3 00Jee MEIKHX
aToMOB WK MoJieKyJl. C Ipyroi CTOPOHBI, KJIETKH, BEPOATHO, HE MOTYT ObITh HAMHOTO OOJIBIIIE, YEM
OHU €CTh, MPOCTO MOTOMY, YTO B ITOM CIIy4ae CKOPOCTH METAOOIMYECKUX TMPOIIECCOB MOTIH OBl
JTUMUTHPOBATBCS CKOPOCTHIO JU(PPY3UH MOJCKYJ MUTATEIBHBIX BEMICCTB BHYTPH KJICTKH, YTO
OTpaHUYMIIO ObI BOBMOXKHOCTH PETYJIALUU MeTabonn3Ma. MakcuMalbHbIe pa3Mephl KIETOK 3aBUCHT,
TakuM O0Opa3oM, OT OCHOBHBIX 3aKOHOB (DH3UKH, ONPEICSISIONIMX CKOPOCTh nuddy3mm MoeKyI,



pacTBOpPEHHBIX B BOJHOHM cpene. JledicTBuTenbHO, B Hamboyiee KPYMHBIX KIETKAX IUTOIIa3Ma
pas3zeneHa Ha CTPYKTYpbl MEHBIIUX pa3MEpOB, KJIETOYHbIE OpPraHeiUlbl, B 3HAYUTEIBbHONH Mepe A
TOro, 4YTOOBI OOJIETYUTh BO3MOXKHOCTH OBICTPBIX B3aUMOJEHCTBHIA MEXIY CHeuu(pUuIecKUMU
MOJIEKYJIaMH 3a CUET COKPALIEHUs ITyTH, KOTOPBI OHU MTPEOA0JIEBAIOT, IIPEXK/IE YEM CTAIKUBAIOTCS U
BCTYTAIOT B PEAKIHIO JPYr ¢ APYyroM. BrojHe MOHATHO, 4TO O/JHA U3 MPUYUH, 110 KOTOPOH KIIETKH
HUMEIOT Majble pa3Mepbl, COCTOMT B TOM, YTO UM IPUXOJUTCA OOXOAUTHCS O€3 JIEKTPUUECKUX HIIH
MEXaHUYECKUX  IEePeMEUIMBAIONIUX YCTPOWCTB. Jlpyras mnpuuumHa CBsi3aHa C CYIIECTBOBAaHUEM
ONTUMAJILHOI'O COOTHOIIEHUS MEXIYy MOBEPXHOCTbIO M O0BEMOM KJIETOK. bmarojaps ToMy 4To
IUIOIIAJb MOBEPXHOCTH KJIETKM OTHOCHUTENIBHO BEJHMKa IO CPaBHEHHUIO C € 00bEeMOM, B KIETKY
IIPOHMKAET OOJbIlIEe YUCIO MOJEKYJ MUTATENIbHBIX BEIIECTB B €IMHHIY BpeMeHHU. B pesynbraTe
HECIIO)KHBIX BBIYMCICHUH MOXHO YOEIUTBCS B TOM, YTO C YBEJIMUEHHEM JHaMeTpa Cgepsl
OTHOLICHHE IUIOIAAN €€ MTOBEPXHOCTH K 00BEMY PE3KO CHUKAETCH.

IMPOKAPUOTHYECKHUE U 2YKAPUOTHUYECKHUE KJIETKHN

Haubonee mpocTo ycTpoeHHbIE MeTbuaiine KICTKH, HMEIOIIHE caMoe JIPEBHEE MPOMCXOXKICHUE,
HOCAT Ha3BaHUE MPOKAPUOTHI; OHU TMPEJCTABICHBl PA3IUYHBIMH BUAAMU OJHOKJIETOYHBIX
MHUKPOOPTaHU3MOB - OakTepuid. [I[pokaproThl OBLUTH TIEPBBIMH KJIETKaMH, BO3HUKIIMMH B TPOIIECCE
OMOJIOTUYECKOI 3BOJIIOLIMU: MCKOIMAEMBIE OCTAaTKH 3THX KJIETOK, BO3PACT KOTOPBIX COCTaBJISIET
Oonmee 3 mupna. neT, ObUTM HaiCHBI B JAPEBHUX claHlax B Adpuke, a Takke B ABCTpaluu.
DyKapuoTUYeCKUE KJIETKHM, BO3HUKIIHE, BEPOSTHO, HAa 1 MIpH. JeT NO3J1Hee MPOKaApHOT,
XapaKTepU3yITCS 3HAYUTEIBHO OOJBIIUMH pa3MepaMu, Ooliee CIIO)KHOW OpraHM3aluei,
HEOOBIYHBIM Pa3HOOOpa3ueM M CIIOCOOHOCTBIO K Iu(depeHnupoBKe. VIMEHHO M3 TaKUX KIIETOK
COCTOSIT BCE MHOTOKJICTOYHBIC J>KUBOTHBIC, PACTEHHS W TPHOBL. TEpMHUHBI «IPOKAPHOTY» U
«QYKapuoT» MPOHCXOIAT OT Tpeyeckoro cioBa karyon («opex» uiIu «3epHO»). lIpoxapuot
O3HAYaeT «JI0 APy, a FYKAPUOT-C «XOPOIIO 0(OPMIICHHBIM SIIPOM». B IpokapnoTHIECKO# KiIeTKe
TCHETUYCCKUI Marepuaj JIOKAJIIM30BaH B JIOBOJBHO HEYMOPSJIOYEHHOM, HE OKPYXCHHOM
MeMOpaHOH SIEPHOM TETblle, WIH HyKJIeouae. DyKapuOTHIeCKash KIETKa, HANpPOTHB, CONEPKUT
BBICOKOOPTaHM30BaHHOE, OYCHB CIIOXKHOE SIJIPO, OKPYKCHHOE SJCPHONM 000JI0OYKOM, COCTOSIICH U3
IBYX MeMOpaH. PaccMOTpuM Temneps NMPOKAPHOTUYECKUE M DYKAPHOTHUYECKHE KIETKH HECKOJIBKO
noapoOHee.

TunuyHple SyKapuOTHYECKHE KIIETKM 3HAYUTEIbHO KpyIlHEee, 4eM MpokapuoTsl. Hampumep,
renaTolMThl, OCHOBHBIC KJIETKU MEUYEHU BBICIIMX >KUBOTHBIX, UMeOT auametrp 20-30 mMkm, Toraa
Kak nuamerp Oaktepuii He mpeblmaeT 1 -2 MkM. OJHaKO Ba)K€H HE CTOJIBKO JIMHEHHBIN pazMep
KJIETOK, CKOJIBKO UX 00BEM, KOTOPBIN y OONBIIMHCTBA dyKapuoTHueckux  kierok B 1000-10 000
pa3 Oombiie, yeM Yy OakTepuil. Y HEKOTOPBIX JSYKapUOTHYECKUX KIETOK, HalpuMep Yy
HEOIUTOJAOTBOPEHHOTO KYPHHOTO SIiIa, pa3Mepbl HAMHOTO OOJIbIIE YKa3aHHBIX BBIIIE, XOTS MOYTH
BECh 00BEM TaKOHl KIETKH 3alloJIHEH MUTATEIbHBIMHM BEIIECTBaMHU, HEOOXOAMMBIMU ISl POCTa
smOproHa. ECTh Takke HEOObIYaltHO TMHHBIE 3YKaPHOTHUYECKHE KIIETKU: TaK, [UTMHA OTICIBHBIX
JIBUTaTeNbHBIX HEMPOHOB 4YeJIOBEKa MOXeT mpeBblmath | M. OpHako HauOojee XapakTepHas
0COOEHHOCTh JYKAapPHO-TUYECKUX  KIIETOK-3TO HaIW4yhe O(GOPMIIEHHOTO, OKPYXKEHHOTO Mapou
MeMOpaH sJipa co CIOKHOW BHYTpeHHEH cTpykTypoil. [logoO6HO mpokapuoram, 3yKapHuOTHYECKHE
KJIETKH TaK)X€ MOTYT JEJIUTHCSI HETIOJIOBBIM ITyTeM, HO 3TO MPOHMCXOJHUT C MOMOIIBIO0 3HAYUTEIEHO
Oosiee CI0XKHOTO Mpoliecca, Ha3bIBAeMOro MUTO30M. [1os10BbIE KIIETKH (TaMeThl) 3yKapHOTHYECKUX
OpPTaHU3MOB CIIOCOOHBI K CIIOKHOU TIOJIOBOM KOHBIOTAIIMH, COMTPOBOXKAAEMO 0OMEHOM T€HaAMH.

Eme onHO BakHOE pa3nuuue MeEXIy HyKapMOTaMH M TNPOKapUOTaMH COCTOUT B TOM, YTO
DYKapUOTHYECKUE KJIIETKH, KpOME OpPTraHM30BAaHHOTO S7pa, COAEp)KaT WENbId paja JIpyTrux
OTpaHUYEHHBIX MeMOpaHaMU BHYTPUKJICTOUHBIX OpraHeiul, TaKMX, KaK MUTOXOHAPHH,



SHOIUIA3MATUYECKUH PETUKYJIyM M Tenbua l'onbmxu. Kaknas m3 3TUX OpraHeil BbIIOJIHSET
cnenuduueckre GyHKIUNA B METaOOIM3ME 1 KUZHEICATCTLHOCTH KICTKH.

Bce BpicIE XMBOTHBIC, PACTEHUS W TPUOBI COCTOST TOJNBKO M3 JyKapHOTHYECKHX KieTok. K
9YKapuOTaM OTHOCATCS TaK)K€ MHOTHE OJHOKIETOYHbIE OpPIraHU3Mbl — pa3IUYHBIC BHJIBI
HPOCTEHIINX, TMaTOMOBBIE BOJOPOCIIH, IBIIICHOBBIC, IPOXIKH U MUKCOMUIICTHI.

bnaronapss ToMy 4YTO SYKapHOTHYECKHE KJIETKU COJEpXkAaT 3HAYUTENBHO OOJbIIE T'€HETHYECKOTO
MaTeprana ¥ 4YacTo INPETEpICBAIOT IMOJOBYI0 KOHBIOTANUIO, NMPH KOTOPOH MOMKET MPOMCXOANTH
OOMEH reHaMH, >yKapHOTHYecKHe (POpPMBI KM3HU B OOJBIICH CTENeHH CHOCOOHBI K auddepeH-
IIMPOBKE U CIICIHAIHM3ALNH 110 CPABHEHHUIO C MPOKapuoTamMu. VIMEHHO 3TUM 00BsICHACTCS TOT (haKT,
YTO CYIIECTBYIOT MUJUTMOHBI PA3IMYHBIX BHUJOB SyKapUOTHYECKUX OPraHU3MOB, TOT/IAa KaK YHCIIO
BUJIOB IPOKAPHOT HE NPEBBINACT HECKOJbKHX ThICAY. C JIpyroil CTOPOHBI, MPOKAPHOTHUYECKUE
OpPraHU3MBbl 3HAUYUTEIBHO JIyUllle IEPEHOCIT U3MEHEHUS YCIOBHI BHEITHEH CPEe/Ibl U CYLIECTBEHHO
ObIcTpee pa3MHOXKAIOTCS, YTO TTO3BOJISIET MM BBDKHBATH B BEChbMa HEOJIArONPHUATHBIX yCIOBUSIX.

Beiie yxe nuia peub 0 TOM, YTO Il KJIETOK, KaK IPaBUIIO, BHITOJAHO MMETh OOJIBIIYIO IUIOINAIb
MOBEPXHOCTU (10 OTHOIICHUIO K 00bEMYy) C TeM, YTOOBI CKOPOCTh MPOTEKAIOMIMX B HHUX
MeTa0O0JINYECKUX MPOLECCOB HE JIMMUTUPOBAIACh CKOPOCTHIO MOCTYIUICHHS IUTATEIbHBIX BELIECTB
U KHCIIOpOJa BHYTPh KIJIETOK. B ciyuyae sykapuoT 3Ta mpoliiema pemaercs MyTeM KOMOWHAIUMH
nByX ¢akTtopos. [Ipexne Bcero, ckopocTs MeTaboaM3Ma B OONBIIMHCTBE SYKAPUOTHUECKUX KIETOK
3HAYUTEIBHO HUXKE, YeM B MPOKAPHUOTHUYECKUX, TOCKOJIBKY JUIsl COXPAaHEHUs BHJA MPOKAPHOTaM
TpeOyeTcss MaKCHUMaJbHO BO3MOJXKHas CKOPOCTb pOCTa M pPa3sMHOXKEHUs KieTok. s pocta
Heo0X0/IMMa PHEPTrus, MOCTyNAroIas B KJIETKy J100 B BHJIC UTATEIBbHBIX BEIECTB, THO0 B opme
TIOTJIONICHHOW €10 SHEPTHHM CBETa; MOA3TOMY I OOECTeUeHHs] MaKCUMaJbHOW 3(h(EeKTHBHOCTH
YCBOEHUS NMUTATENBHBIX BEIIECTB MJIHM YJABJIMBAaHUS YHEPTUU CBETa MPOKAPUOTHI JOJDKHBI UMETh
OO0JIBLIYIO IUIOIIA/b TOBEPXHOCTH KJIETOYHON MEMOPaHBbI 10 OTHOILIEHUIO K 00beMy KileTKU.UTo ke
KacaeTcs SYKapHOTHUECKUX KJIETOK, TO y HUX HET TaKOW HAcCTOSATEIbHONH HEOOXOJUMOCTH OBICTPO
pacTu M JeNUTHCS, U TIOTOMY WX SHEPreTUYECKHE TIOTPEOHOCTH OOBIYHO HE CTOJb BEJTUKH.

BMmecte ¢ TeM sykapuoTHYecKHE KIETKH XapaKTepHU3YIOTCS CIEHU(PUUECKUMH CTPYKTYPHBIMU
0CcOOEHHOCTSIMH, 00€CTICYNBAIOIIMMU MaKCUMaJIbHOE OTHONICHHE TUIOMIAIN TIOBEPXHOCTH KIIETKHU K
o0beMy. Tak, HEpBHBIE KJIETKH, B KOTOPbIX MHTEHCUBHOCTh META00IM3Ma OTHOCUTEIBHO BBICOKA,
UMEIOT JJIMHHYIO B Y3KyI0 ()OpMY M COOTBETCTBEHHO OOJBIIYIO IUIOMIAIL MOBepXHOCTH. Dopma
APYTUX KIETOK MOKET OBbITh BEChbMa pa3BETBIECHHOW WIJIM 3BE31000pa3HON, OJHAKO dYalle BCETo
TUTOIIAb TIOBEPXHOCTH KJIETKH yBEJIMYMUBACTCs Ojaromaps oOpa3oBaHUIO HA HEW MHOTOUYMCIICHHBIX
CKJIaJOK MWJIM Manblie000pa3HbIX OTPOCTKOB (TaK Ha3bIBA€MbIX MHKPOBOPCHUHOK) KJIETOUHOM
MeMOpaHBbI.

Knerounass MeMOpaHa uMeeT OTHIOAb HE TJaJKyl0, a BECbMa HEPOBHYIO IIOBEPXHOCTb.
MUKpPOBOPCHHKH €CTh y MHOTHX >KHBOTHBIX KJIETOK M, B YAaCTHOCTH, y KIJIETOK, BBICTHJIAFOIINX
BHYTPEHHUH NPOCBET TOHKOTO KHILIEYHUKA, IO KOTOPOMY MOJEKYJbl MHUTATEIbHBIX BEIECTB
JOJDKHBI IPOXOJUTH C BBICOKOM CKOPOCTBIO B XOZI€ YCBOEHHs NepeBapeHHor nuuy. (Puc.S)

C BHemHel CTOPOHBI MJIa3MaTHYECKOW MEMOpaHbl MHOTHE KJIETKM XHBOTHBIX TKAaHEH HMEIOT
TOHKYIO THOKYIO KJIETOYHYIO 00070uKy. B Heil comepKuTcsi OOJIBIIOE YHCIO Pa3HOOOpPa3HBIX
MOJIMCAXApUAHBIX, JIMIUAHBIX U OEIKOBBIX MOJEKYJ, PAaclOJIOKEHHBIX HAa Hapy»KHOH CTOpOHE
IUIa3MaTU4eCKOi  MeMOpaHbl. Ha TOBEpXHOCTH KJIETKH HAXOAWUTCS MHOTO  pa3iIMYHBIX
MOJICKYJIIPHBIX CTPYKTYpP, NPUHUMAIOIIUX M PACIO3HAIOIMX BHEMIHME curHaiel. K ux uumciy
OTHOCSATCSI YYaCTKH PaCIO3HABAHMS KJIETOK, IMPH TIOMOIIM KOTOPBIX OJHOTHITHBIE KIIETKH y3HAIOT
ApYyT Ipyra ¥ NPUKPEIUISIOTCS OJlHA K ApYrod, oOpasys CTpyKTypy cneuuduyeckux tkanedl. Ha
MOBEPXHOCTH MHOTHX JKH-

BOTHBIX KJIETOK HMEIOTCS TaKXe PELENTOpPHbIE YYacTKH, CBS3bIBAIOIME PA3IUYHble T'OPMOHBI.
["'OpMOHBI-3TO XMMHUYECKHE MTOCPETHUKH, CEKPETHPYEMBIE OTIPEICTICHHBIMU KJIETKAMH B KPOBb; OHH



PETYIUPYIOT aKTUBHOCTH JPYIMX KJIETOK B KakKOM-TO MHOM MecTe opraHu3Ma. CBS3bIBasCh C
PELEenTOPHBIMU yYaCTKaMU Ha MOBEPXHOCTH KJIETKH-MUIIEHH, MOJIEKYJIbl TOPMOHOB CTUMYJIHPYIOT
OTIpEeJICIEHHBIN acIeKT KJICTOYHON akTUBHOCTH. [lpyrue cnennpuyeckrue yyacTKH Ha MOBEPXHOCTH
KUBOTHBIX KJIETOK MOTYT Pacrlo3HaBaTh U CBSI3bIBATh HEKOTOPHIE Uy KEPOIHBIE ISl TaHHBIX KJIETOK
Oenku. CBsI3bIBaHUE YYXKEPOTHBIX OCIKOB C TAKMMU YYaCTKaMHU BBI3BIBAET OTBETHBIC PEAKIIMU
KJIETOK, B pe3yJIbTaTe 4ero pa3BUBAETCS ajljleprus. JTH ke crenu(uueckue y4acTKU OTBEYaroT 3a
OTTOPKEHHUE YYKEPOAHBIX Ul JAHHOIO PELUIIMEHTA TKAaHEH U OpraHOB MOCIE UX XUPYPIrUYECKOU
nepecagku. TakuM oOpa3oM, MOBEPXHOCTb MHOTHX >KMBOTHBIX KIIETOK IPEICTaBiIseT CcOOOi
IIOMCTHHE CJIOKHYIO MO3auKy, COC-

TaBJICHHYIO U3 PAa3JIMYHBIX YYBCTBUTEIBHBIX MOJIEKYJSPHBIX «AHTEHH», IPU TOMOIIU KOTOPBIX
KJIETKH OOIIAIOTCS C BHEUIHMM MHPOM M OTBEYAIOT HA BO3JCHCTBUE CHENM(PUYECKHX areHTOB,
MPUCYTCTBYIOIINX B OKPY’KaroIiei cpene.B kieTouHol 000JI0UKe COAEPIKATCS OJUTOCAXapHIHBIC
LENH Pa3InYHbIX THMOB. KileTKu, BHICTUIIAIOIINE KUIIEYHUK, OKPY>KEHBI OYeHb TOJICTOH, Ooraroii
yIieBoJaMU 000JO0YKOM, MOMy4YHUBIIEH Ha3BaHHE TJIMKOKAIMKCA. WM MYIIUCTOW OOOJIOYKH.
Onurocaxapuipl TaKMX KJIETOYHBIX OOOJIOUEK OTHOCATCS B OCHOBHOM K CHEHH(DUIECKHM
TJIMKOMIPOTEMHAM KJIETOUHBIX MeMOpaH. [IoMHMMO rIHKONPOTENHOB B 3TUX MEMOpaHaX UMEIOTCS U
Apyrue THOPUIHBIE MOJIEKYJIBI C YIJIEBOAHBIMHM TPYIIAMH, a UMEHHO rimkonunuael. K uucmy
HauOojee TONHO M3YYEHHBIX MEMOpPAaHHBIX TJIUKONPOTEMHOB OTHOCUTCS  TIUKOGOpUH,
NPUCYTCTBYIOIUI B MeMOpaHe 3puTpoiuToB. ['nukopopun comepxutr okoiao 50% yrieBoIoB B
dhopme TITMHHOM ToJIMCaxapyuIHOM 1EMH, KOBAJIEHTHO MPUCOSTUHEHHON K OJTHOMY U3

KOHIIOB IOJIMNIENTUAHON nenu. IloaucaxapuaHas 1enb BBICTYNIAET HApPY’Ky C BHEIIHEH CTOPOHBI
KJIETOYHOM MeMOpaHbl, TOrjJa Kak IMOJUMIENTHIHAs LeMb MOorpyXeHa BHYTph MeMOpanbl. K
MEMOpaHHBIM TJIMKONPOTEMHAM OTHOCHUTCS Takke (QuOpoHekTHH. CUMTaioT, 4To (UOPOHEKTHH
CIOCOOCTBYET CBSI3bIBAHUIO KJIETOK JIPYT C IPYTOM.

®YHKIIMU MEMBPAH

Ceituac yke SICHO, YTO MEMOpaHBl BBIMOJHAIOT MHOTOYHCICHHbBIE CIOXHBIC JUHAMHYECKUE
GyHKIUU ¥ 00J1aJaI0T PSIIOM 3aMedaTeIbHbIX OMOJIOTHYEeCKUX CBOMCTB: ClIeIOBATEIBHO, UX HENb3s
paccMaTpuBaTh HU KakK MPOCThIE MHEPTHBIE 000JIOUKH, OTPAHUYMBAIOIINE COJCPKUMOE KIETOK, HU
KaK CTaTUYHbIC, HEH3MEHSIOUINECS CTPYKTYphl. BOJIBIIMHCTBO MeMOpaH COIEPKUT (pepMeHThI
OHM W3 KOTOPBIX B3aMMOJEHCTBYIOT C cyOcTparaMH, HaXOISIIMMHUCS C HapyXHOH CTOPOHBI
MeMOpaHbl, a Apyrue — C cyOcTparaMu BHYTPH OTPAHHMYCHHOTO MEMOpaHOW MpOCTpaHcTBa. Bo
BHYTpPEHHEH MeMOpaHe MUTOXOHAPHUI M B TUIAKOUJHONH MeMOpaHe XJIOPOIJIACTOB JIOKAIW30BaHA
CJIO’KHAsI CUCTEMa W3 MHOTOUYMCIICHHBIX (DepMEHTOB U Apyrux OenkoB. Kak mpaBuio, B MeMOpaHbI
BKJIIOYECHBI TAK)KE TPAHCIIOPTHBIE CHCTEMBbI, KOTOpPbIe 00ECHEeUMBAIOT MEPEHOC CHEeUU(PUIECKUX
MOJIEKYJI TUTATEIbHBIX OPraHUYECKUX BEIIECTB, HAIPUMEP IUIIOKO3bI U MO3BOJISIOT ONPEeIEHHBIM
HEOPraHMYECKUM MOHAM TPOHUKATh BHYTPH KIIETKH, a MPOJYKTaM KHU3HEACATEILHOCTH KIIETKU —
BBIXOAWTh M3 Hee. Perynmupys MOTOK BeUIECTB BHYTPb KJIETKH U U3 Hee, TaKUEe TPAHCIOPTHHIE
CHCTEMBI CIIOCOOCTBYIOT MOJACP)KaHUIO IOCTOSHCTBA BHYTPUKIIETOUHOH cperpl. [ToBepxHOCTH
MeMOpaH HEeCeT TaKKe AJIEKTPUYECKH 3apsDKEHHBIE TPYIIBI, KOTOPhIE MOMOTAlOT MOAEPKUBAThH
Pa3HOCTb AMEKTPHUUECKUX MOTEHIMATIOB Ha MeMOpaHe. DTO 0COOEHHO Ba)KHO B Cllyyae HEPBHBIX
KJIETOK, CIOCOOHBIX TIEpeiaBaTh UMITYJIbCHI B (hOpMe OUeHBb OBICTPHIX BOJHOOOPA3HBIX M3MEHEHUN
AJIEKTPUYECKUX CBOWCTB MEMOpaHBI BJOJb BBITSHYTOI'O Tella KJIETKM WM akcoHa. MemOpaHsbI
KJIETOK CaMOIPOM3BOJIFHO BOCCTAHABIMBAIOT CBOIO IEIOCTHOCTh: €CIIH WX MPOTKHYTh WJIA MEXaHH-
YeCKU pa3pylIUTh, OHM aBTOMAaTHYECKH B TEUEHUE KOPOTKOTO BPEMEHH BHOBb 3aMBIKAIOTCS
(«3amedatpiBatoTcsi»). Ha  BHemHedl moBepXHOCTH MeMOpaH UMeEIOTcs — cnenuduyeckue
pacrmo3HAIINe YYaCTKH, (YHKIHMKM KOTOPBIX COCTOST B PACIO3HABAHUU OMNpPEAEIECHHBIX
MOJIEKYJISIPHBIX CHTHaJI0B. Hanmpumep, IMEHHO OCPEICTBOM MeMOpPaHbl HEKOTOPhIE OaKTEpUH BOC-
NPUHUMAIOT HE3HAYUTENIbHbIE M3MEHEHMs] KOHILIEHTPAllUM MHUTATeNbHOTO BEIIEeCTBA, UTO




CTUMYJIMPYET UX JBMKEHHME K UCTOYHMKY MMILM; TO SBJIEHUE HOCUT Ha3BaHME XeMoTakcuca. Ha
BHEIIHEH MOBEPXHOCTH MEMOpaH >KMBOTHBIX KJIETOK €CTh TaKKEe YYacTKH, Y3HAIOIIME Ipyrue
KJIETKH TOTO € THUIa U TeM CaMbIM CIOCOOCTBYIOIIHME CBS3BIBAHUIO KIETOK APYr C IPYroM B
npouecce GopmupoBaHus TkaHeld. PacmosHaromue ydacTKM e€Iie OJHOTO THMa CiIyXaT
cnenn(pUIeCKUMHU perenTopaMu TOPMOHOB. Tak, omnpesielIeHHbIe YYacTKU Ha TTOBEPXHOCTH KIIETOK
[IEYEHU W MBI PACHO3HAIOT M CBA3BIBAIOT TAaKWE€ TOPMOHBI, KaK HHCYJWH, TJIOKaroH H
anpeHanauH. CBs3aBIIME TOPMOH pPELENTOPHBIE YYACTKHU IEPEaroT 4yepe3 MeMOpaHy CHUTHAIbI,
KOTOpBIE TIOCTYMAalOT BO BHYTPUKIETOYHbIE (EPMEHTATHUBHBIE CHCTEMbl U PETYJIHPYIOT UX
aKTUBHOCTH. KpoMme Toro, Ha MOBEPXHOCTH KJIETOK UMEIOTCS 0COObIe YUacTKH, Crielu(UIHbIe IS
JAHHOTO MHAWBUYYMAa WM BUJIA — YYACTKHA TKAHEBON COBMECTUMOCTH.



