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poXIaercs
OMONpPOTOHMKA

Kak npu3HaloT camu MeMOpaHOMOrW, ¥ HAX HAKOMHJIOCH TaK
MHOIO AKCTIEPHMEHTANIEHEIX JIAHHEIX, YTO CTAN0 TPYIHO OpHeH-
THPOBaThCs; TPEBYIOTCS Kakue-TO HOBhie obowammue wzeH.
UHTepecHoil mONbITKOH ctana onybiuKoBaHHAA B «XuMun ¥
xu3nw» (1990, Ne 4) runoresa P.-X. H. Muxenscaapa o coro-
nofo6Ho# cTpykType MemGpaHbr.

HeoXnpgannasi ¥ laxe Ha NepBLIi B3NS/ NapafoKCANbLHAN
ee 0coBeHHOCTH B TOM, YTO TaK HasbiBaeMblit ruapodoOHbi
cnoit MemBpaHb! (Kylia 3aKMIONEHbI JMANHbIE XBOCTHI) MOXET,
OKa3biBaeTcsl, B GO/bLIOI cTemeHn COCTOATH M3 Bofbl. IIpaena,
He OBBIMHON — JXHMIKOMH, 4 CTPYKTYPHPOBARHOM, JILLOFOAOGHOI.
Bxozsimye BHyTpE (bocONMAMAHBIX PU3M aXypHble TPYGoUuKM
W3 CBSI3aHHBIX MeXiay coboit monexkyn HsO 6bimm Ha3pambl
«waramm. Tak kak mnuaHble MaTpUi: 1 Ge3 Toro yxe orpa-
HUYHBAIOT FOABMXHOCTH BOMBL B <IUadTax», kax Gbr 3amopaXu-
BaIOT ee, TO M3MEHEeHHe arperaTHOrO COCTOSHNS THNA <BOfA —
nefy v CBA3aHHbM ¢ HMM (a30Bblii Nepexol Bcevi JMIMUAHON
nenxkn Gyayr nabmopatscs He mpw Hyne no Llenscumo, a npu
Gosiee  BHICOKOH, BO3IMOXHO, (hUINOJOrMYECKOH TeMmepaType
(oHa mpeXx/ie BCero 3aBucHT OT KOHKPETHOTO COCTaBa JIMMUZIOB) .

DazoBbili nepexos, MemOpaHbl B CBOK OYEPeNb CKEXETCs
Ha mMemBpaHHBIX (PePMeHTax — BKJIKHATCs, 3apaboTaloT HOBEIE
Kackajbl peakuwi, YT0 W3MEHUT CBOKCTBA KJIETKM B LEJIOM.
Kak pesysbTaT — MHOTOKPAaTHO YCHAMTCH TOT, ObITb MOXeT,
coBceM cabblii UCXOAHbIN CUTHAJ, KOTOPBIA Bbi3Ban ¢a3osyo
nepecTpoiiky. [lpyrumu crioBamm, Takasi memOpana Gyzer ciy-
JKMTb OYeHb YyBCTBUTEIbHbIM GroCceHCOPOM. XUMUUECKUM, KOr-
Jia Mepexop MHOyUMPYeTCs [aXke eIMHMYHBIMH MOJEKYJIaMH,
CKaXkem, FOPMOHa Wiy mpocTarnaHmka (06 3TOM rosopuioch
B ctaThe). Mnu pusimieckuM, HanpuMep fpyu Teli0BOM W3iyye-
Huy.

[leiicTBNTeNIbHO, NPy M3ydeHNM APo6JieMbl «IKCTPaceHCOB»
B MHCTHTYTe papuoTexHuku u anextposmkn AH CCCP 6pbuio
0BHapyXeHO, YTO y HEKOTOPLIX JIOAEi KJIETKH KOXH ofnanaior
TNIOPa3suTEbHO BbICOKOH YYBCTBUTENIBHOCTEIO K TAKOMY M3Jyue-
nmio. Ho seib M3BECTHO, UTO BOA@ XOPOLLO MOIOLWAET KMEHHO
B MHGbpPaKpacHOM Auana3oHe, TO3TOMY M3JyYeHHe CIPOBOLMPYeT
asoBBlit flepexop coTONON0GHON MeMBpaHD! 1, 3HAUNT, CHTHAR
GyneT BOCHIPUHAT.

Boobine, Ha arperaTHoe cocTOsHMe BOTm B madrax GymyT
BIMSITH Camble pasHbie (DaKTOpbl, B TOM HYKC/le, KOHEYHO, W
MeMGpaHHbIil moTeHUMaN 370 06CTOSTENBCTBO, MO-BHANMOMY,
croco6HO MpOIMTs CBeT Ha ORHY M3 KIIOMEBbIX 3arafok Guo-
3HEpreTHKM: Kak 00pa3yercsi yHWBEpCaibHOe KAETOYHOE [Opio-
uee — snamennTrii AT®. [Ipepioxennan [Turepom MuTieniom
xemuocmoTHueckasi Teopusi (HoGenescxast mpemus 3a 1978 r.)
YTBEPXK/AET, YTO HPH OKMCIIEHHN XNPOB ¥ yIZIeBOA0B (hepMeH-
Tamyu [bIXaTeALHON Lieny Hepe3 MeMOpany MepeHoCATCH JeKT-
PHYECKHEe 3apsbi, a 3aTeM CO3JAHHbIN B3NEKTPOXHMHYECKMi
rPajueHT NPOTOHOB UCNOB3YeTCH ApyruM epmentom — AT®-
CHHTETa30¥, KOTopas mpucoeaunseT K AJ® HeopraHuueckui
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AN®+®, 2 ATO+H0.

TonyuaeTcs, ¥ 3TO yXe TBEPAO YCTAHOBJEHO, YTO MeMGpaH-
HbIit MOTEHUMAN — CBA3YIOwWEe 38eHO OKWcnenus u docdopu-
svposanHs (cM. crareio «[IpOTOHHBIN IMK/D — «XuMus ¥
ku3Hb», 1979, NeNe 10—I11). Ho mpn 3TOM TaKk W HESCHO,
KaK Xe JaHHbll NOTEeHIMAN NPUBOAMT K cnuTe3y AT®. Hexkoro-
pble MCCIIe)l0BaTe CUMTAIOT, YTO CHAYANa OH BhI3bIBAeT KOH-
dopMatMorHOe n3MeHenne (pepMeHTa, a FIOTOM yXe BHyTpeH-
HSAA 9Heprus Geslka MCMONb3yeTcs A OOpa3oBaHWs XMMuve-
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ckoit cBsi3uW. Onmako Takoe MpeCTaBNleHWe KaXeTcs Yepecuyp obwmMM . Mano  uTO
obbsicHseT.

JaBaiiTe elne pa3 B3rJsiHeM Ha NMpUBEJICHHYIO BbILLE Peakumio cuHTe3a-rupposn3a AT®. ScHo,
UTO ee PaBHOBECHe MOXKHO CMECTUTH BIIPaBO, €C/lv OTBOAMTE OfIUH M3 €€ KOHeUHbiX NPOLYKTOB —
sony. Ipuyuem ee HeoGn3aTebHO KyNa-To (PU3NUECKH NEPEHOCHTS, @ JOCTATOUYHO JIULIL NOHU3UTH
€e XUMUUEeCKYI0 akTiBHOCTh. Hy, Hanprmep, nepeBoas B Jiefl, TO €CTh BLIMOpaXubasi. A 3Ty (yHK-
UMIO KaK Pa3 W MOTr Gbl BHIFIONHATE MeMOPaHHBIA MOTEHUMAN.

B camom fene, nycTs paGoTaeT mpixaTesnbHas nenb, MmemOpaHa 3apskaercs. Bcaencrewe 3rtoro
B Heil WAYT CTPYKTyPHble MlepecTPoiiky, ¢a3zosbie n3meneHus. [Ipy 3apsake meMOpaHe BONA B Heli
craneT Xunkoit (06 3ToM coobwarnT BeTpoernbie B MemGpaHy duayopecuenthbie 3oHapl). Ho ecom
Tenepe B KaKOM-TO MeCTe HEeCKOJIbKO MPOTOHOB MpOMIYT Yepe3 Hee BHW3 MO rPajWeHTy MX KOH-
UEHTPALK, TO JIOKAIBHO, HA KaKOW-TO MuT, MeMOpaHa pa3psiMTCs W Boaa B ladrax 3amMepaHet.
3HaunT, paBHOBeCHe CMECTHTCS BApaBo — k cuiredy AT®. U B o6pathyio cTopory: membpana e
3apsKeHa, BOJA B Hell — B KpuCTaLmMueckoM coctosiuuk. Ho ecnm nepe6pocuts depe3 membpany
HECKOJIbKO FIPOTOHOB, TO OMSATH XK€ JIOKAIBHO Jiefl PaCIUVIaBUTCS M Hallla Peakuus MoiaeT BJeBo —
ruaponwa. B atom cnyuae ¢epmeHT paGoraeT B peXxuMe MOHHOTO HACOCa — NepeKauMBaeT
NPOTOHbI Yeped MeMGpaHy, ucronb3ysi aHepruio ATO.

Kpome aToro Geska, B pa3tibix memOpaHaX eCTb ¥ ipyrne HOHHbIE [OMIbI (HAaTpPUEBO-Kanesasi,
KaJibLieBast), KOTOpble TPAHCHOPTUPYIOT MOHBI Yepe3 MemEpany unm, Haoboport, cuHTe3npyloT AT®
NpH paspsiike MeMOPaHHOrO KOHAEHcaTopa. ECTecTseHHO NpennoNoXuTh, YTO OHM AeHCTBYIOT MO
TAakoMy JKe TPWHUMIY, KOTODHIM, HABEpHOE, MOXHO ObLIO Obl HA3BATB <«aKBAXeMHOCMOTHYE-
CKHM».

IpucyrcTene B MemOpaHe JieAsHbIX WadTOB MO3BOASET Ha HOBOM yPOBHE BEDHYTHCH K AHAIO-
MM, Ha KOTOpYIO yKka3amu B 1958 r. 6yayuuii nobenesckuit naypeat Mandpen Jiiren 1 Jleo ne Meitep
n3 @Pl. Onn ofpaTuny BHMUMaHWE Ha TO, YTO «3CTadbeTHBI» MEXaHW3M HPOTOHHON MPOBOAM-
MOCTH He uMeeT Huuero obuwiero ¢ zmddy3veit HMOHOB, a HaNOMWHAET HBHXEHWE 3JIeKTPOHOB
M «IBIPOK» B OGBIYHBIX FOYNPOBOAHKKaX. ITpi 3TOM MONTYNPOBOAHNMKY 3/EKTPORHOIO, N-THHG COOT-
BETCTBYeT Jlen C M3ObITKOM HPOTOHOB, a ABIPOYHOrO, p-THNA — ¢ M3OBLITKOM TMIPOKCHIIOB,
KOTOpble TOX€ HBAAIOTCH Kak Obl «ObIDKaMW» B MOJIEKY/iaX BOMbl, MOTEPABUIMX OfMH aTOM
BOJIOPOJIa.

Ecivn coenuunTh [Ba KyCKa bAa C Pa3HBIM TUIIOM HOCHTE/IeH, TO Ha pas3fiellAioliel WX rpaHuLie
BO3HMKAeT 3aNOPHbIi OTEHUMal — aHaJIor N—p-flepexo/a B FoJyNPOBOHNKAX, TO eCTh MOy HTCs
fIPOTOHHEIN BHITPAMUTED, ANOA. JWreH U e Meitep 3amMeTH/IH, YTO MOCKOJIBKY B «IIOpaX MPOTENHO-
BbIX MeMOpan» MMeIOTCst JILIONoAoOHble CTPYKTYPbl, TO 3T0 6bu10 6bI BaXHO s Gmonorwu, roe
KOMOWHALWK TaKWX 37EeMEHTOB MOl OBl JaTh CHCTEMBI, OXOXHKe Ha Te, YTO M3ydaeT TeXHHue-
ckas knbepHeTHka.

B coronono6Hoii MemBpare wadTl cocobHB NPONYCKaTh MPOTOHBI B OHOM HANpaBJieHUy —
B COOTBETCTBUM C WX OpWeHTauuel, a JUIsl APYrX MOHOB JIMIIMAHYIO MeMOpaHy MOXHO CHMTATb He-
nponvaemeiv 6apsepoM. C apyroii CTOpOHbL, OT/AEJIBHbIE OTCEKH (KOMIApTMEHTBI) KJETKH MOTYT
CWIbHO Pa3nMuaThCsi N0 KOHLEHTpalMy BOJAOPOAHBIX woHOB (1o cBoemy pH). B onHoM oTceke
BO3MOXKHA KWCJIOTHAfA cpeja, B ApYromM — miesouHast (CM. cTaTeio «[IpOTOHHOE HEMOCTOSHCTBO
KJIeTKW» — «Xumusi ¥ xu3Hb», 1983, No 10). o rpagvenTy cBoe#t KOHLEHTpauMy M3GHITOYHBIE
HOCWTEJM HAaYHYT MPOCAYMBATECS B COCEIHWE OTCEKH, M Ha pasfielsiomed WX meMOpaHe HOSIBATCS
3amopHbIH MoTeHIuaN.

TonsiTHO, 4TO Takas MemOpana OyneT OYeHb BOCIIPUMMYMBA K 3EKTPHYECKHM NOJSIM: Ofpe/iesieH-
HbIM 06pa30M NpPUJIOXKEHHOE MoJie 00OraTHT HOCHTENAMU TOKa NpUMeMOPaHHYIO 30HY, Jepe3 rpa-
HULY FOTeYeT TOK, MOTEHLWa]l CHUMETCs. A 3TO BBI30BET B Heil (Da3OBbIi Mepexof CO BCeMH
BBITEKAIOLMMK OTCIONA NocTencTBusmMy. IIPOsICHETCS OUeHb BaXKHasi, HO FOKa elle IUIOXO MOHSAT-
Hasi POJib 3NIEKTPUYECKHWX MOJell B OpraHu3me.

Ho Benp B KJeTKe €CTb C/IOXHas, pa3BeTBIEHHasi ceTb MeMmOpaH — 3HAOIUIA3MAaTHYECKHi
PETHKYJIyM. 3HAUNT, TaM BO3MOXKHbI KOMILIEKCHI W3 TPEX OTCEKOB, pasjie/leHHbIX ABYMsi MemOpaHa-
MH,— aHaJIOT n—p—1i- W4 P—N—P-TIePEXO/0B B FOMYNPOBOAHUKAX, KOTOPble 00pa3yloT Tpuos —
OCHOBHOIA 3/lEMEHT PaInOCXeM. A ec/iv TaK, TO YTO MeLuaeT cobparth B KJETKe U3 TAKHX APOTOHHBIX
TPaH3WCTOPOB PaAVONIPHEMHVK WM BBIYMC/INTENbHOE YCTPOHCTBO?

Eute opun HobeneBckuil naypear, Anebepr Cenr-[Ipepapy, Hamucaji MajeHbKYIO KHHKKY MO
na3pahveMm «Bnosnektponuka» (M.: Mup, 1971). Ecm runoresa o coTonomobHO# CTPyKType
6romemOpaH MOATBEPAMTCS, TO, CyAs IO BCeMy, MOXHO OyneT HauuHaTh mmcate <«Buo-
APOTOHHKY».

JI. H. BEPXOBCKHH
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