Boaublit 6enxopblit
pactBop

®ocdonunug
B rentaHe

N

Boaublii GenkoBbli pacTBO

NN

Puc. 2.5. Oaun H3 cnoco6OB KOHCTPYHPOBAHMA HCKYCCTBCHHOrO JIMMUZHOTO
6ucnos: oauH MoHocs0l o6pa3dyercs Ma rpaHuue pa3jesia BojJa — renTaH, ApYro#t —
BOKPYr KAana® BOZHOTO PacTBOPa, BHECEHHOrO NNMETKOH B TentaH; NPH HX
COMPHKOCHOBEHAN NOABAAETCS ACTHHHBIN ABOMHOM ciolf

2.2. COCTAB U CTPYKTYPA
BUOJOTHYECKOI1 MEMBPAHDI

Kak oTMeuasioch Bblllle, OCHOBHBIMH KOMIIOHEHTaMH GHOJOTHYECKHX
MeM6paH SABJAITCS JUIUABI, 6eJIKM U YTJIEBOAbI, IPUYEM B TIPOLEHTHOM
OTHOLIEHHH GOJIbIIAS YaCTh MAcChl IPUXOANTCS HA K0JII0 6EJKOB U JIMIIH-
aoB. Kpome Toro, B MeM6GpaHaXx BbIsABJIEHbI TaKHe MMHODHbIE KOMIIOHEHTBI,
KaK HYKJIEMHOBbIE KHUCJIOTbI, IIOJTUAMUHbI U HEOpraHMYeCKue HOHbI, a TakXKe
cBsAsanHasA Boga. CooTHOLIeHHEe OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTOB —
6eNKOB U JUNUAOB — 3HAYUTENbHO KOJe6JETCS B 3aBUCUMOCTH OT BHAA
MeMmOpanbl. Tak, B MeM6paHaX MHTOXOHPHH MaccoBast 101 6esIKa cocTas-
et 60 — 65 %, a aunupoB — 35 — 40 %. B MueauHoBoil 060J109Ke
nepBa cozmepxurcs Bcero 20 — 40 % G6enka, ocTanbHbie 60 — 80 %
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COCTaBAAIOT IUNuAbL. B taba. 2.1 npuBoasiTcs AaHHble 06 OTHOCHTETHHOM
coziep>Kaiuy GeJIKOB Y JHMITHAOB B MeMOpaHaX pas/iHyHbIX KJIETOYHbIX Opra-
HeJLTI.

Ta6auma 2.1
Coaepxanuc Geakos # AMNBAOB B pasaHHbXx McmGpanax®, %

Crpyxrypa MeMGpaHbI Benxn Jlannabi
Mucsmi (ceaanviiblii veps) 20 — 40 60 — 80
D PUTPOLIMTHI 60 40
MurtoxoHapum 60 — 65 35 — 40
Snpa 48 — 52 38 — 47
X noponaacTsl 50 — 60 40 — 50
Baxtepuu 35 — 65 10 —20

* OtHocHTenBHOC coAep)kanne GeNlkoB M AMAWAOB B MeMOpaHaX KJIETOYHbIX Opra-
HeJI1 HeOAWHAKOBO, MOCKOJIbKY OHH BbINOJIHAIOT pa3jHyHbie QYHKIIHUH.

2.2.1. MEMBPAHHBIE JHUIINABI

W3BecTHO, 4TO MeM6palbl KJIETOK >KMBOTHBIX, Y€I0BEKa, DACTeHHI U
6axTepuii pasANYHbI IO CBOEMY JIMITMAHOMY cocTaBy. Tak, IMIMAb! XJOPO-
TLIACTOB COAEPAT B OCHIOBHOM MOHO- M AUTailaKTORMTJIMIIEPHADI, a B JIMIIH-
Jlax MeMOpPaH *KMBOTHBIX KJETOK Ipeo6iagaioT docdaTuanas KUCA0Ta U
dochatuanasTanoaMul. Pa3miuns B cocraBe MeM6paH opraileJi OXHOH
KJIeTKH Meliee BbIpaXKeHbl, ORHAKO sAeprast, MUTOXONIpHaIbHasi 1 MUKPO-
comaJibHasi MeMO6pallbl 3aMETHO OTIMYAIOTCS APYT OT Apyra.

B cocraB 6nonoruuecknx MeMGpaH BXOAT JIMIHAbI TPEX Pa3AH4YHbIX
KaaccoB: $HochoMunuAbl, TIHKOJUIHABL U cTeponbl. OCHOBHasl pOJIb B
¢opMupoBanuu 6ucoiHON IMIMIHON MeMGPaHbl OTBOAUTCA (Pocdoaumu-
Aam: raunepodocdonunuaam (npousBoaHbIM (hochHaTHIHON KUCIOTb) —
docdaruanaxomuny (puc. 2.6), pocharuauiastanosaMuty, pocaTuani-
cepuny, ¢ochaTHIMINHO3UTHAAM, COUHTOMMTHAAM (IIPOM3BOIHBIM llepaMu-
na) u chunromuenunaM. Ctpykrypsas ¢opmyaa OJI, Bxoadmux B coctas
MeMOpal >KHBOTHbIX KJIETOK, NipezcTaBieHa Ha pHc. 2.7. Cpeau (DJI Hau6o-
Jiee pacripocTpasenbl docarumixoim, QochaTHANIITAHOIaMHH H chui-
romuesnud. Tak, B Mem6paHax MuToXonApHil nogosuny (48 %) oT BCex
docdounngos cocrasateT pocarnauaxoaus. B 601b1I0M KOIMYECTBE
3TOT JIMIIKA COAEPKUTCA U B APYTHUX MeMGpaHax KMBOTHBIX KJeTok. Oco-
60e mecto cpeau docdoaunnaos sanumanT docdaruauiacepuir u dpocda-
THIHasi KNCJIOTA, N0JIspHbIE TOJOBKH KOTOPbIX 3aps>KeHbl OTPHIIATENDIIO,
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4TO Olpee/AeT IOBEPXHOCTHBIIH 3apsa TeX y4acTKOB MeMOpaHbl, Ie Co-
cpenomqe}{bl MOJIEKYJIbl JaHHBIX JunuaoB (Tabi. 2.2).

Chs H
/l \ / \ /
CH-N-C | °\ 4 &/ /\c/\/c ° c \C&a H,
Hy HOCHQ\?/\/\/\/\-/\ /\/\;'
Xommn @ocdar Ianunepun KupHble KHCIOTH
MonspHasA rojsoBKa Henonsipublit xBoCT

Puc. 2.6. Ctpyxtypa mMonexynnl docdarnaunxonnna (renuTuna)

ITonsapuas XonuH
(ruapodmnbrasn)
roJIoBKa
Docdar «I'onosxas
I'nuuepon
«XBoCT»
Henonspustit 8
(ruapogo6ubiit)
XBOCT Kupnasa xucnota
KupHas

KHCJI0Ta

U

Puc. 2.7. Monexyna ¢docdoaunuaa ¢oc¢ammmxonﬂua, npeACTaBleHHas
cxemaruyecku (a), B BHAe npocTpancTeenHoit Moaesu (6) u camsona (&)

Pasnuuus B cocTaBe TUNMAOB B MeMGpaHax OGbSICHAIOTCS €elle U TeM,
uro (DJI MOTYT OTAHMYATBCSA He TOJABKO IOJSPHBIMH <«TOJIOBKaMH», HO H
XHMPHO-KHUCJIOTHBIMH XBOCTaMu. (DYHKIIMOHAJIbHBIE CBOMCTBa JHITHAOB BO
MHOTOM 3aBHMCAT OT TOTO, HACHIUEHHbIE WIN HEHACHIIEHHbIE )KHPHbIE KUC-
J0Thl BXopAT B coctaB MJI. Ha puc. 2.8 u 2.9 nokasaHnt CTpyKTypa
HaCbIIEHHBIX ¥ HEHACILEHHbIX XUPHbIX KUCJIOT U OpPraiu3auus copMu-
POBaHHbIX U3 HUX MOHOCJOEB.
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Ta6bnuna 2.2

Jmmuausili cocraB Mem6pan KAETOK MJEKOMHTAIOMMX, % OT MACCH BCEX JHNH/AOB

ITnasmaTH-

3ugonnas-

Jlunuast y ::;‘(6:!;1;:3{ . ng{;;:" JInzocombr Snpa ,;m;c;;j ¥§::::;c

®ocaTHAHIXOTHH 18,5 37,5 23,0 44,0 48,0 24,5
Cdunromuennn 12,0 0 23,0 3,0 5,0 6,5
®ocdaTHAMIITAHOIAMUH 11,5 28,5 12,5 16,5 19,0 9,0
®ocaTHANICEPHH 7,0 0 6,0 3,5 4,0 2,5
®ocaTHAHIHHOZHTON 3,0 2,5 6,0 6,0 7,5 5,0
JInzodochaTHARNXONHA 2,5 0 0 1,0 1,5 3,0
MubochaTHAMATIUIEPHH 0 14,0 5,0 1,0 0 0

Ipyrue dochoHnuab 2,5 - - - - -

Xonecrepun 19,5 — 14,0 10,0 5,5 - 7.5
Jdwupsl xonecTepuna 2,5 2,5 8,0 1,0 1,0 4,5
CBo6oiubie JKHPHbIE KHCAOTHI 6,0 — — 9,0 3,5 18,0
Ilpyrie aunuasl 15,0 15,0 2,5 5,0 5,0 16,0




O6pasoBanue MeMGPaHHbIX CTPYK-
TYp IpeAcTaB/sieT co60H auinamMuye-

CKuii mpouecc ycaoxsenus (ysesu-
YeHMA) YMCJIa MOHOCJIOEB JIMIIM/OB B
MeM6pane. VckyccTBeHHbIe MeMGDa-
HbI IOAPA3ZIE/IAIOT Ha!

1) momocoii — MeM6paHa, co-
CTOAINAsT U3 OLHOTO CJIOS MOJIEKYJ
JUNMAA Ha TpaHulle MOJAPHOH
¢aswi (1,/2 BJIM);

2) 6ucnoit (aBoiiHoM  Molo-
cnoi) — meM6paHa, COCTOsIIAst U3
JIBYX CJIOEB MOJIEKY.1 miaa, — BJIM
(pasmepoM 5 — 7 um);

3) MyJbTHJIaMeApIibie JUIO-
COMBI — BE3HKYJIbI, MEMOPAHbI KOTO-
PBIX 06pa3oBaHbi HeckoabkuMu BJIM
(auameTp JUIIOCOM COCTaBISET He-
CKOJIbKO MHKpPOH);

4) MOHOJaMeJJspHbIE JHUIIOCO-
MBI — BE3UKYJIbI, MEMOpaHbI KOTOPBIX
o6pa3oBanbl oaHoit BJIM (anamerp
aunocom ot 20 g0 100 um);

5) IpOTE0aUIOCOMBI — JIHMIIOCO-
f MBI, B COCTaB MeMG6paH KOTOPBIX

BKJIIOYEHbI GEJIKH.
Puc. 2.8. Crpyxrypa HacbiuenHbix (a) Ha3Becrno, yto GopMupoBaHHe U
¥ HeHacolmeHHbIx (6) XMDHBIX KHCNOT  yCTOHYMBOCTb MeMGpaH OmpenesstioT-
Cs1 IOBEPXHOCTHBIMM SIBJIEHHAMH H
MEXMOJIEKY IADHbIMU B3aUMOZIEHCTBUAMH.

ITogepxrocmnwvie seaenusn ¢ 5JIM onuchiBaOTCs ypaBHeHueM aacop6-
uu I'n66ca:

-do= I',-du,

TAe 6 — TOBEPXHOCTHOE HaTsKenue, I'; — cTenenb agcop6iuu Ha oBepx-
HOCTH; {4 — XWUMHYECKHH IOTEHIIHA.

J1st 6GMHapHO¥ CHCTEMBI, 1IAIPHMED AJIst CUCTEMBI JIMITHJ — BOJQ, YpaBHe-
nue ['n66ca npuobperaer GoJiee IPOCTOMH BUL;

IIpu I', =0, T. e. HU3KOIi KOHLIEHTPAIMK PACTBOPEHHOTO BEWIECTBA, afACOPOU-
pyIolerocs Ha NOBepXHOCTH pasjiena ¢as,

-do=Tdy,.
B caydae pasz6apienHbix pactBopoB du = RTIna = RTInC, Toraa
r, = ~a| dO’/RTdd, = ‘C, dO’/RTdC,



a 6

Puc. 2.9. Oprauusaunss MoHOCHOHHbIX (ochOoNUNUAHBIX MeMGpaH: @ — MOHO-
cnon M3 DJ1, cofileprKaliMX HACHINEHHbIE )XHPHUble KMCJOTHI, yAeAbHas NUIOTHOCTD > 1,
MJIOMaAb CEYCHHS ABYX YT/eBOJOPOAMBIX liemell B MAOCKOCTH Mem6pauel 2,1 uM2, mpo-
HHUAEMOCTb MeMOPaHB HM3Kasi, PACCTOSIHUC MCXAY yraeBOAOPOAHBIMH nensaMu 0,42 nm;
6 — monocsou w3 MJI, cofilepKamMx HEHACHICHUBIE KHPHBIE KHCIOTHI, yAeAbHast NAOT-
HOCcTh < 1, nyoImaab cevueMns ABYX YTICBOAOPOAWLIX Hemelf B MJIOCKOCTH MeMOpaHbI
4,2 uM?, MpPORMUAEMOCT, MeM6paMbl BHICOKASA, PACCTOSHME MCXKAY YrICBOXOPOAHBIMHU

HeNsIMH YBCIUYEHO

Ecmn —do /dC — noBepxHOCTHast akTHBHOCTD TIpu C, CTpeMAIIEMCS K
HYJII0, TO AJISk I0BEPXHOCTHO-aKTHBHbIX Bemects do/dC <0, I'> 0 (aunu-
JbL).

ITox aneprueii zudpoghobmvix e3aumodeticmaeuti noapa3ymeBaioT pa6o-
Ty lepeHoCca JHITH/A U3 BoJbl B opranudeckyio ¢asy. Hssecro, 4ro sHep-
rus I'B yBenuuuBaercs Mo Mepe pocTa JJIWHBI yTaeBogopoaHo# nenu. ['B
TaKJKe 3aBHCAT OT:

1) xapakTepa 3JeKTPOCTaTUYECKOrO B3auMOAeHcTBHA Mexay NH* -

rpynnamu u ¢ocdaTHbiMu rpynmamu (POj );
2) anepruu rugparauuu (ot 210 go 840m x/I>x/Mob);
3) THNa 3JeKTPOCTAaTHYECKUX B3aUMOJEHCTBHUIA.
DJIeKTPOCTaTHYECKHE B3aUMOAEHCTBUA MOAPA3AEIAIOT Ha:
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— narepasbHbie (TaHTeHIKANbHbIE) — B3aHMOZEHCTBHE 3apsUKEHHbIX
TPyNI, PacloJI0KEHHbIX B OAHOM nouycioe BJIM;

— TpaHCMeMOpaHHbIe — B3aUMOJAEICTBUA 3apsiKEHHBIX IPyMII, pacno-
JIOKEHHDIX 110 pa3Hbie CTOPOHBI O/IHOM MeMOpaHbi;

— Me)XMeMOpaHHble — B3aHMOEHCTBUA 3apsKeHHbIX TPYIII, Pacnoyo-
JKEHHBIX Ha TIOBEPXHOCTH JBYX COCEAHUX MeMODaH.

2.2.2. ®A30BHIE IIEPEXOABl B JUIIMUAHOM BHCJIOE

COBOKYTIHOCTb AaHHbIX, TIOJYYeHHBIX C MOMOIUbIO PA3JHYHbIX (PU3NKO-
XMMHYECKHX METONOB, NI03BOJIAET 3aKJIOYUTh, YTO B GHOMOTHYECKHX H MO-
AesbHbIX MeMGpatax (mmocoMax 1 BJIM) munuaHbiit 6ucioi MOXeT Haxo-
IWTHCS B COCTOSTHHM MO0 TBEPOTO JBYMEPHOTO KPUCTAJLIA, u60 6uMoe-
KyJISpHO# XUAKOM TIeHKH (KMAKOKpUCTAJLIMYECKOe cocTosiHue). B nap-
HeiilieM Mbl 6yieM TOBOPUTDb IIPOCTO O TBEPJAOM M XHUAKOM COCTOSAIHUSAX
JMIHMIHOTO 6HCI0s B MeMOpaniax. B o6oux ciyyasx coxpansiercsa 6UMoJie-
KyJIApHas CTPYKTYpa JUIUIHOM ¢hasbi, a MOJEKYJIBl POCGHOIUIINAOB HMEIOT
IIJIOTHYIO TeKCaroHaJAbHYI0 YIaKOBKY B ILIOCKOCTH MeMOpaHbl, HO ee IJI0T-
HOCTb B TBEPAOM H XXM/IKOM COCTOSTHMH HEOJUHAKOBAsI U 3aBMCHT OT CTPYK-
TYpbl XHUPHbIX KucaoT. HanpuMep, Mosxexyaa ¢ocdaTuanixoMHa B TBep-
IIOM COCTOSIHMM 6HMCI0s 3aHuMaeT mouaznb 0,46 — 0,48 uM?, a B xua-
koM — 0,6 — 0,8 um2. CooTBeTCTBEHHO U3MEHSETCA U TONUIMHA GUCI0s: B
JKHIKOM COCTOSIHMH OHa MeHbIlie, YeM B TBepAoM. BJIM B ykasaHmbix co-
CTOSTHUAX Pa3/UYaloTCs BA3KOCTbIO JUIMAHOMN ¢a3bl U paCTBOPMMOCTHIO B
Heil BelecTs. MoJleKy/IsIpHYI0 OCHOBY AAlIHBIX Pa3JIH4YMH COCTaBIAIOT KOH-
¢opManuy XUPHO-KUCIOTHRIX Leneif. OraenbHast XKUPHO-KUCIOTHAS 1I€Tlh
MOXKET TPHUIIMMATh MHOXKECTBO kondopMmanuii 6Jarofapsi BpalleHHIO
Bokpyr oxuHapHbix C— C-cBsaseii. B munuanoM 6ucioe 3a c4YeT NAOTHOH
YTIaKOBKHM MOJIEKYJ B HOpDMe Deau3yIoTCsl IIpeMMYINeCTBEHHO [Be ILTOC-
Kve KOH(OPMalMH YTJIeBOJOPOAHOM 1€ — mparc- U yuc-KOHPOpManHu
(puc. 2.10, @, 6), HO cywecTBylOT W mnpoMexyTouhbie (puc. 2.10, 6;
2.11, 8).

B TBepaoM cocTostHuU Bce MoJeKy bl docdoaHInaa 06.1a8aI0T mpanc-
Kondopmanuei yrieBoJOPOJHbIX IIeTeil XUPHBIX KMCIOT, YTO Olpe/eiseT
HX OrpaHHYEHHYIO OABIKHOCTL B BJIM. B aToM ciiyyae ocyniecTBASIOTCS
JIMLIbL He6oJIblIMe COTIacoBaHHble KOIeGaHus UM BpalliaTe TbHble JBHOKe-
Hust (Iipeweccus) Bo3/e TOYKH KPEIJIEHUsA KMPHON KUCIOThL M TIOJISAPHOM
rpymmbt DJI. B sxunkom cocrostuu BJIM Bo3MOXKHEI TEILTOBbIE ABHXKEHAA
JKUPHO-KUCJIOTHBIX Lelel, CONPOBOK AAOLIMECS MPAHC-20Us-TIEPEXOAAMH.
BaxxHo OTMETHTD, YTO pacnoJoKeHHbIE PAAOM 20w-KolihopMalui MOTYT
06pa3soBbIBaTh MOJIOCTH B 6ucioe (Tak HasblBaeMble KUIIKH), B KOTOpbie 1
HONaJaloT MONEKYIbl, «3aXBauyeHHbie» U3 pacTBopa. MaMenerms kondop-
MallMH Lenei BbI3bIBAIOT ABU>KEHHNE TAKOTO KMHKA BMECTE ¢ HAXOAAUMMHUCS
B HeM MOJIEKYJIaMHU BAOJb lieny (Tonepex MeM6palibl) AN MEXAY LEsMu
(8 nnockoctu Mem6pannt) (puc. 2.12).
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Puc. 2.10. Pacnonoxenue CH-ceaselt atana B mpanc- (a),
yuc- (6) u npomexytounoii (&) kondopmauuax
(npoekuusa Ma NIOCKOCTb, NepneHAuKYAsapuyo C— C-cesaaam)

S ULV R
mpanc D
zow
uuc/
mpanc
1 zou
zow |
— ;_. — A
0,15 uM
6

Puc. 2.11. Yraesogopoausie 1enu B mpauc-koudurypauun (a),
zow-mpanc-zow-xondurypaunn (6), yuc-mpanc-zow-xondurypaunn ()

T T

41 O L—

a 6

Puc. 2.12. KHUK-60KH B YrNeBOAOPOAHBLIX HEMAX MeMOGpaH: d — B ORHOM
noaycnoe; 6 — B /IByX MOHOCJAOSX JUNHAMOTrO GHC/IOA
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I'nnotesa mermm (kunka) mpeanoaraer, 4o miasaenue neneit KK mpu
($a3oBOM nepexoze 06yCIOBIEHO BpallaTeablioi usoMepusanuei. Haumews-
weit sHeprueii o6aamaer mparc-, a Haubonbiteit — yuc-kouguryparmsa KK.
(DopmupoBaHHe KHHKA COPOBOXKAaeTCs yMeliblienueM 3 ¢ek THBHOM A14-
upl nenu Ha 0,13 nm. [Ipu aToM vacth LenH oroasuraercs 1a 0,15 HM,
06pa3ys cBo6oAHbIH 06beM, B pe3yabTaTe 061Kl 06beM JUNKAA YBETHIHU-
Baetcs Ha 0,025 — 0,050 um3. CornacHo coBpeMeliibiM peAcTaBaenusM
CTPYKTypa KHIIKa cIoco6Ha K Aud¢y3un, KOTOpasi OnucChiBaeTcsi COOTIO-
wennem D = 0,5 w (AL)?2, rae D — xosdpunuenr audpdysun; w —
4acToTa CKauKa Kuiika; L — Hiar ogHoro ckayka.

O6pasoBanue OAHOrO KHiKa 06JieryaeT BO3HMKHOBEHHE KHHKOB B
coce[HMX LelAX, CTUMYJMpPYS MX YepeaoBanue B mmmigax [IM. Tloseaenne
B XOJIe TAKOTO TIPOIIECCa TaK Ha3bIBaeMbIX KUHK-6JI0KOB (HECKOJIBKUX KHH-
KOB) IDMBOJMT, KaK IIPABMJIO, K Da3yNOpPsA0YEHHOCTH CTPYKTYpbl MeMGpa-
Hbi. BeposATso, TpancMeMGpaniiblit HepeHoC MaJIbIX MOJIEKYJT Yepe3 MeMGpa-
Hy OCYIIECTBJISIETCSI BIlyTpH CBOGOAHOr0 06beMa KUHK-6JI0KA.

Temnepatypa ¢a3oBoro nepexoja 3aBUCHT OT pa3Mepa GOKOBBIX 1leneit
KK (ueM p/mMitHee 1ens ¥ MeHblile ABOHHBIX CBA3EH, TeM BhIIIE TeMIEpa-
Typa). JleficrButensiio, ayunubie nenu JKK yMenbuaor Tekydects MeM6-
paH, a nosiBJieHue BONHbIX CBsi3ell NPHBOIHUT K €€ NoBbiieHHI0. PDa3oBbiit
nepexoj HaGJIORAETCA, KaK MPaBHIO, B MHTepBaJie TeMuepaTyp oT 0,2 o
1,0 C°, mpu atom oaHa asa (11apuMep, KPUCTANIHYECKAS) BO3HUKAET B
MaTpHKce Apyroit ¢aspl (HanmpuMep, XUAKOH) ¢ 06pa3oBaHKeM GOBIIONO
4KCJIa JOMEHOB HOBO# (as3bl. MOXKHO NpeACTABUTD AaHHbIH Mpollecc cxe-
MaTHYeCcKH:

A o b;
rae A — xupakas ¢a3a; b — kpucrannmdeckas dasa; © — crenens nepe-

xoza 13 oauo# ¢aswl B ipyryio; C — [0Ja MOJIEKYJ B Kax Aok U3 ¢as.
Tornma

Hm no)cne npuMeHenust ypaBHenuss Baur-Topa (npm ©=0,5 u
T=T
bn
AHpr/4RT ¢, = (d6/dT ).

Kooneparustocts ¢dasosoro nepexosa (o) Moxer 6bITh onpejenena

U3 COOTHOLIEHH s
6 =(6/Hpgp)?,

a YMCJI0 MOJIEKYJl B KOONepaTHBHOi equHuIle

N=1/(c)1/2,

B criyyae, korpa ©/ Hyr = 1, K0onepaTHBHOCTD B TIpolecce ¢asoBoro
nepexosaa B MeM6pane OTCYTCTBYeT; IpH © << 1 mpoliecc KoonepaTHBeH.
MexMOIeKy IApHbIE KOHTAaKThl B MeMGpalie OCyIleCTB/IHOTCS 32 CYeT
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JIHNUA-THNHAHBIX, JHNHA-GEJIKOBRIX M 6eN0K-6eJIKOBBIX B3auMoOeii-
CTBHH.

Junud-runudnsie 83aumodeticmeus 3aBUCAT OT:

1) sHepruy 3/1eKTPOCTATHYECKHX CHI;

2) cTepuyecKoro (paKkTopa JOKAIH3AMH B MeMGpatie PocomnnuAHbIX
«T'OJIOBOK» U «XBOCTOB»;

3) sHepruu ruparaluy ¥ 06pa3oBaHus BOAOPOAHBIX CBA3EA;

4) o6pasopanus HocHOTUIHIHBIX JOMEHOB.

Junud-6enxosnvie 83aumodeticmeus ONPeAeSIOTC:

1) cop6uueit ¥ 37EKTPOCTATHYECKAM B3aMMOIEHCTBHEM GesKa U JHIH-
Ja Ha IOBEPXHOCTH MOHOCJIOA;

2) BHYTpMMeMO6paHHbIM BCTPaWBaHHEM M B3aMMoJelcTBHeM GelKa H
nunuaa (annyasphbiit cioit) B BJIM.

Benox-6eaxoevie e3aumodeticmeus o6yCnoBAeHbl IOBEPXIIOCTIION H
BIIy)TpHMeM(SpaJ{HOﬁ opHeHTallueil Mosekyn 6enka (o6pasoBalide KJacTe-
PoB).

2.2.3. MEMBPAHHBIE BEJAKH

Besxu, BxoAsilie B cocTaB MeM6pal, KaK IIpaBu/Io, rHApodoGHbIe II0-
6ynsApHble CTPYKTYDbI, ZOCTATO4IO IIPOYHO CBA3aHIIble ¢ MeMGpaliaMH 3a
CYET He TOJbKO HAPo¢OGHbIX, HO U AMEKTPOCTATHUECKUX B3aUMOIEHCTBHIA.
Ilo cTenenu BAMSIINA Ha CTPYKTYPY GHMCJIOS H CHJIe B3aMMOAEHCTBHA C
MeMO6paHoit 6eNKH JeNATCA Ha NHTerpabHble U Nepudepuyeckue: NepBbie
IPOHH3BIBAIOT MeMOpally, HX TPYAHO BHIAENUTh €3 pa3pyUieHus LeIoCTHO-
CTH MeMOpaHBl; BTOpDhle JIOKATH30BaHbl Ha NIOBEPXHOCTH JHIHIHOTO GH-
CJ1051 MeMGPaHbI ¥ JIETKO 3KCTparupyotcs. OCHOBIYIO POJIb B OPHEHTALIHH
MITTErpaibHbIX 6eJIKOB B MeMOpale HrpaloT ruApocdobHbie B3aUMOAEHCTBHA.
Iepudepudeckue Genky yaepXuBaoTcsa Ha MeMOpaHe TPEHMYIECTBENHO
3JIEKTPOCTATHYECKHMH B3anMmoaelicreuamMu. Moexyibl nepaepHIecKUx
6eJIKOB Pa3pyHIAIOTCS IPOTeOaUTHYECKHMH (epMenTamu (TIpoTeasamu) No-
HOCTBIU, a HHTErPaJbHhIX 6eJIKOB — YACTHYHO; IPOTE0IH3Y IIOABEPraioTCsa
JIMIb Te KOMIIOHEHThl HHTErpaJbHLIX GeJIKOB, KOTOpPBle BCTYNAIOT B KOH-
TaKT ¢ THAPOPHIbHOIM cpenoit.

B nactosee BpeMa naentuduimponano 6onee 30 MeMOpamHbIX Ge-
KOB C OTHOCHTeNIbHOH MosekysapHoit Maccoit 10 000 — 240 000. Mem-
GpaHHble 6eJIKH BBILIOTHAIOT pa3iniHbie (pynximu. Hanbonee mupoko pac-
npocTpalieHbl 6enku-(pepMenThl: uuTerpaabhnie (MeMGpannbie ATd-a3bi)
H nepugeprueckue (aUETHIXOMHHICTEPa3a, KHCIas | enodiast (pocdara-
3b1). Peuentops! u 6e/Kkd, ONpeaensAnle UMMYHIIYI0 PEAKUHIO KIETKH
(anTurensl), MOTyT GBITh KaK HHTETPANbHBIMH, TaK M NepH(epUIecKUMHA
KoMnoHeHTaMH MeM6paH. UacTo pelienTophl BXOAAT B cocTaB 60Jee CIOXK-
HBIX MeMGDaHHBIX KOMILJIEKCOB, COAEPXKAMUX «6enku-ucnoanurenus. O1-
METHM, YTO CTPYKTYpHble 6eaKH, B YaCTHOCTH 6eJIKH IMTOCKeJIeTa, B OCHOB-
nom nepudepuueckue (puc. 2.13).
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Puc. 2.13. Yetnipe cmocoba accounaiMy MeMGpaHHBIX GCJIKOB € JIMITUANBIM GHCJIOEM.
HekoTopbie 6eJKi TIPOHU3LIBAIOT GHC/0M HackBo3b (1), HEKOTOpBIC YAEPKUBAIOTCH He-
KOBaJICHTHBIMH B3aMMOZEHCTBUAME ¢ ApyTHME MemGpaunbiMu Geskamu (3). Okouua-
TEJIBHO HC BBISICHCHO, CYIICCTBYIOT JIM GCJIKM, JMUIb YacTHYMO TIOTPYXKEHUble B GHCIIOH
(2). Ectb MeM6panubic GeJKH, K KOTODHIM KOBAJEHTHO NpPHCOEAMHCHA 0aHA WM Gosee
Hernel JKUPUBIX KUCJIOT, TIOMOTAIONNX GC/IKY «3asiKopMBAaThCA» B TOM WM APYrOM MOHO-
cnoe. Xortsi GOJBIMMHCTBO TakMX GeNIKOB ABJAIOTCA TPAaHCMECMOPaHUBIMM, HCKOTOpBIE
MOTYT UMH U He GObiTb (45)

PaccmarpuBas xapakTep JUNUA-GeJKOBbIX B3aUMOOTHOLIEHUIH B MEM-
6pane, HEOGXOIUMO OTMETUTb, YTO JlaliHbie IPOLECCH IPOTEKAIOT Ha (poHe
JaTepanbHoil auddy3uu GeNKOB U TUIINJOB, a TakKe «(paun-ol»-nepe-
xofa munuzos. llox narepanbnoit mudgyaueit NOHUMAIOT XaOTHYECKOE Tell-
JI0BOE NiepeMeleline GeIKOB M JIMMIKI0B B IIJIOCKOCTH MeM6panbl (cKauko-
o6pa3Hpifi MOC/IENOBATENbHBIA OOMEH MeCTaMH MOJIEKYJT GeJIKOB M JIHIIH-
JI0B). ITOT MOKAa3aTeN b ONpeieiseTcd PSAOM TapaMeTPOB, KOTOPbIe CBA3a-
HBI CJIEAYIOLIUMH COOTHOUIEHUAMHU

R1'=2(3)'/2D/A;
S? = 4Dt,

rae R~! — wacrora o6mMena Monekyn mectamy, ¢ !; D — xoadpduuuent
JatepasbHoil muddysnm, M2,/ ¢; A — riomwaab MoJeKyJbt (ocdommmaa, M2;
S — paccrosiHue, nepecKkakuBaeMoe MoJsieKyoii ipu J1/1; ¢ — Bpems nepe-
CKOK3, C.

HanpuMep, B MeMOpanax, BblieIeHHBIX U3 CAPKOIJIa3MaTHYeCKOro pe-
Tukyayma, JIJI (npu 40°CuD= 10712 M2 /¢) xapaxTepH3yeTCs BeJHYHU-
moit R°1=5,9 - 107c™uAd =7 10719 M2,

Nlon «¢pann-daon»-nepexoaoM docdonunuaos B MeMOpane OAPa3y-
MeBaeTcs llepeMelieHie MOJIEKYJT U3 OJHOrO MOIOCJIOS B APYTOl; Ipoecc
NpPoJOJKaeTCs B TedeHHe 15 — 60 MUH U SBJISETCS OCHOBOH aCHMMeETpHY-
HOro pacnpezeneHus (pochONMAIUIHBIX MOJEKYJ TIO PAa3HEIe CTOPOHDI MeM-
6pan. SIB/IeHHe aCUMMETPHH 06ECTIEYHBAET IIOCTOSTHCTBO IPOCTPAHCTBEHHO-
TO PacroyoXelns JUIUAOB U CTPYKTYPILYIO OPraHU3alHIo TN A-6eNKo-
BBIX KOMILJIEKCOB.
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