HaTHBeH OKmcanTeabHOMy Qocopuanposannio. Tem cambim Ca®**
HelicTByeT Kar ero pasobujureas.

Mansie xoanmuecrsa Ca’*, HANpOTHB, CTHMYJMPYIOT AbLIXATENbHLIH
mponiece. Tpamemopr Ca®* cmszan ¢ rpauncmoprom xarmonos H*, K*
m Nat.

§ 13.3. XemnocMoTnuecKkoe conpsKeHne

KHax y:xe cxasamo, oxkmennteabmoe ocopinnpoBague B MHTO-
XOHPUAX COUPSIKEHO C WOHHHIM TPAHCIOPTOM. JTO cHCTeMa COLps-
JKeHHBIX IPOIEeccoB, a He oTAenbias XmMmmueckas peaknna. Caaiirep
(1953) npenuosnommun, 9To B pesyinbrTaTe ORHCIEHUA BOZNHKAOT nep-
SUUHblE MAKPOIPZU — TPOMEIKYTOUNEEe BellecTBa, Ofnagalmme U3~
6uitKoM c©BOGOMHOM sHeprum W yuactBywuine B GocdoprianpoBannu.
Taxme BemecrBa He Obvuin obmapyskensl 7 (U3HUeCKUil MeXanmaMm
TpejIaraeMoro mponecca me scen. Xummueckas runoresa Casiitepa
OCTABNEHA.

Iuporoe npnsmanwe monyuwia zemuocmoruneckas Teopus Mur-
ueasa (1961). Ona mexomguT U3 Tpex LHOCTYAATOB.

Bo-nepruix, ¢ochopunupoBanine mnpouexoanT TOALKO B meMGpa-
HaX, coflepRallNX 3aMKHyTole Be3HKyjbl. MemOpana ormensier BHYT-
peHHee OPOCTPAHCTBO BesWKyxa or BHemunero. Ouma uMeeT HH3KY0
OPOBUIAeMOCTE JUIA WDOTOHOR.

Bo-Broprix, mpepmonaraercsi, 4YTO mepenoc SAEKTPOHOB MeMIY
kommomentamu III3 compoBomkiaeTca mepeHocoM NpOTONOB CKBO3bL
meMmGpany. IlepeHocuMKN pacmoJioReHBl ACHMMETPUAMHO OTHOCHTENDL-
o o0ewx cropon MeMGpaubi. [lepsuunpim makposprom ssasercs mpo-
TOHOJBIKYIIAs CHja:

“~BXOf, . Eﬁuxon —

AEH = UH
= RT In [H¥]™Y/[H*]™5 L Ay = — 2,3RTApH + F Ay, (13.2)

B-rperbux, upegmonaraered, uro Apg omupejeaser cuures AT®
¢ noMowbi depmenta, cpsazannoro ¢ memEpauoi,— AT®-cunrerassr.
@epment feiicTByer BEKTOpPHO, o0pasyeT xaman, MO KOTOPOMY mepe-
meimatores nporoust. CumTes onmoil Monekyast ATM rpebyer mpo-
X0JKAeHAsT MHOTHX IIPOTOHOB.

®@epment paboraer obparumo. Ilpm rugporuse ATD nporons me-
peHocsresa Haszal M MeMOpaHa dHeprusyetcd.

Iipemnae wem paccMorperb rteopwio Mwutdemna, ocramoBuMes nHa
06]]16M TepMOI{HHaMH‘IeCKOM ONNCaHNN COLpPAMEeNnns.

Ilpu compsuxeHnu ABYX mpomeccod — okucaenna (o) m docdopi-
anposarns (@) — umeem (cp. c. 310)

S, EA
J0=L117+L127z 13.3
s, s, (13.3)
Jy= sz—T"*“LzzT-
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Haxomum

1/1o=(q + lz)/ (1= + qz), (13.4)
Ijle g — CTeNeHb COMpPSREeHNs
q = Li/VLyLos, (13.5).
l =(Ly/Li)'*, a T — orHomenwe 3uavenuii cpojcrsa:
z = K/, (13.6Y)

lpn wonnom conmpsmenuun g =1 uw J/J, =1, nesasncumo or z. Kaw
mut Bugenu, P/0 = Jy/J,, 1. e. uneno monexyn ATD, cunresupye-
MBIX LPH PAacXOJ0BAHMH OJHOTO aroMa KHciopoma, pasmo tpeM. Cire-

’ I
A ze~ BHz
Pume. 13.7. Cxema xeMmocMoTH- Az ) V B
9eCHOro conpsxeHuA mo Mmr- . 20
welUly: i — BHYTPeHHAHA, e — ZH
BHEIIHIS CTOPOHEI MeMOpanbL o8t /
ALD+D, ATD

nosarenbno, ! = 3. B oreyrersne conpsmenns ¢ =0 u J /I, =’z =
=9 ¢,/ ¢, llpu nemonnom COUpAEH N 0<g <1 m oTnomwenne
@/0 neamnpeiino sasncur ot x. OusiT facT smascuuc ¢, Gamaxce = 1.

YunTpipas mepeHoc IPOTOHOB, HYIKHO PaccMarTphUBaTh TPHA TOTO-
¥a — eme u motok H¥. Dynruus amecnnanny uMeeT BUJ

0= T~ (I, oty + Joto + JuAln), (13.7)

rae Apg naeres gopmynon (13.2). XuMmnyeckne peakouy OKECHEHHAT
u $ochOpUAUPOBAHUS COUPAKEHB € BEKTOPHBIM HOTOKOM IIPOTO—
Hos — ko3pdunuentsl Log 1 Loy OTANYHEL OT HYNA.

CxeMa XeMUOCMOTHYECKOro compskenusa Murwenja mokasana Ha:
puc. 13.7. Comparawomeii cncremoil sBasierca memOpara. [onop so-
nopona AH, (manpusmep, ackopbar) OKHCHSeTcs HePEHOCYMKOM SIEeK—
TPOHOB (HAIpUMep, HUTOXPOMOM ¢) Yy BHemHeft cTOPOHEL MeMOpausL..
JIBa amerTpoHA IEepeHOCATCA dYepe3 MeMOpaHy IO [BIXATeNBbHOW Ieru’
¥ HOCPeNCTBOM LUTOXPOMOKCHJA3H! IEpPeNaloTes aKHenTopy BOMOpO-
na B, 1. e. Kucaopony. AKmemrop TpUCOeIUHAET JBA TPOTOHA U3
puyTpeHHeil ¢aspr MuTOXoHApumanbHoro Marpukca. Coapmaercs rpa--
AMEHT KOMIEeHTpanuil OpOTOHOB — UX W3GLITOK Bo BHeIIHeH M Hejo-
cTaTOK BO BHyTpeHHeil EujaKoii ¢ase. BenegeTsue atoro mpomcexomnr:
mepeHoc MPOTOHOB Yepe3 MeMOpaHY B IIPOTHBONOJIOMKHOM Hampasie-
HUHU, B peayinbrare dero m peanuayerca gocdopuanposanue. Cunres:
onnoit Monekynsl ATM DpuROIMT K DOTAOIEHWIO JBYX NPOTOHOB W3
BHenIHeli aabl W BBIJGAGHNIO NBYX LHPOTOHOB B Martpuwke. Mwmroxon-
apuanbHas MemOpana paboTaer KaK TONAUGHbLE IAEMEHT, B KOTOPOM.
PasHOCTL DHEKTPOXAMHEYECKUX IOTEHIHANOB CO3JAeTCs 3a CUIET OKHC-
JUTeABHO-BOCCTAHOBITENBHOTO HPOLecca.
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Teopuss Mutduesnna ACXOAUT M3 PACCMOTPEHUA PABHOBECHBIX COOT-
womenuil. Pasnocrs ¢BoOOMHBLIX auepruil B cHCTeMe CJIaraercs H3
XMMUYecKOH M OCMOTUYecKOil (TpaHCIOPTHOM) paborTnl:

AG = AGygu + AGocn, (13.8Y
TrIe
AGoew = 21 (5 — 1) + 2 v (; — nl). (13.9)
J i

CyMMa mo j ecth CyMMa IO BCEM NPOXYKTaM, mo i — IO BceM pea-
reHTaM; Ui, W} — CTAHEAapTHBIe XUMHEYeCKNe TNOTEHIWAISL, Vj, Vi —

A,
: A
e 24 #,0
2/\, - e
* * Zop+2H*
2H i %0,
ALk Hy0
o ,0 24 ATD+2H*
ALLD+ B,
/A ' a2

Puc. 13.8. Jleranuzanua cxeMsr MuTueuia: a — nemiu ofe u 2/d; 6 — conpse-
n#e 000HX MPOIECCOB

crexnoMerpuueckne Koapdunuents. Ecan mepenocurcda aums opun
KOMIIOHEeHT, TO 00001ennas cwia, JeicTByOINas Ha HEro, ecrhb

Ap = —AG ol Vv. (13.10)

Cxemy, noxkasauuyio ma pue. 13.3, Momno cuuraTs cocrosameil u3
aByx metenb (puc. 13.8, a)— oRMCAMTENLHO-BOCCTAHOBUTEILHOI
(npixanue, o/e—neTJm) U TUApPOreHN3anMOHHO-1eTrHAPOreHU3a1a OHHOM
(meocdopunuposanue, 2/0-nernsi). Compsikennme oGoux mporneccos
TOCPeiCTBOM TIPOTOHHOTO TpaHCmopra moKasado Ha pue. 13.8, 6. Co-
rnacuo (13.10) mmeem B pasHoBecum

Altr = —AG /2 = FAY. (13.11)

B nponeccax o/ u r/n
— (AGoo)ors = — (AGoeu) 1z = 2B, (13.12)
Tonmwiit oneKTpoXNMUYeCKN HOTEHOMAN KAMKI0T0 KOMIIOHEHTA PaBeH
wi=pVi+ zF¢p-+pl+ Rl ng, (13.13)
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rne p — nasaenwme, V, — MOnspHBIE 00beM, z; — 3apAN KOMIOHEHTa,
¢; — xounenrpanua (axkTmBHOCTh). Tax kar wmen V:;Ap ormocureinn-
HO MaJ, moinas ofo0mennad cuaa, NPABOAAmASA K PABHOBECHIO i-TO
KoMIoHeHTta Bo suernneil ¢ase M B MaTpmKce, paBHA

A ~ 2 F A$ + RTA In c,. (13.14)
Jnsa nporonos, nepexonsa K pH, momyuaem dopmyny (13.2):
Apr = —2,3RTApH + FAp.
B pasnosecrn Apx = 0, w u3 (13.14) cmepyer
(e)
______RT (2]
Ap=¢ = P In -6(7-), (13.15)

7. o. yie masectHax nam Qopmyra Hepuera — Jounana (c. 344).
Ipn compsxennm currtesa AT® ¢ mepemocoM aBYX 3apaAmos
QNEeKTpoHA (97O clIenyeT W3 JKCOHSPAMEHTANBHO HAAJEHHOTO0 OTHO-

menns @./2e” =1 pua wamporo neurpa $ocopunmposannsa), ne-
obxonmmoe snavenme ne menee 200 mB. llpm rommmue memOGpaus:
"
7, 26 .
[‘mmaa%fz/;) /2 0+2H 4‘“2 - .
yenmg ; <2 [Fe" (s *
. o oaout ¢ [Fem(CN)ﬁ]a‘
ConoReorn il Uz 411 LT N
yenmmg I 8
f’edze-
Comorearoqild A,z 2H

YEHTR L

Trc. 13.9. Boigesenne NPOTOHOB W pasfieieHde 3apsijoB B TPEX TMEHTpax CoOmps-
swenna. HBagpaThl yKa3pBaloT Hem3BeCTHBIE MeXaHHM3MbI COUPSKEHHS MepeHo-
cae- m Ht

uopsnka 10 uM wampsiKeHHoeTh SIEKTPHUYECKOro Hols B Heil mosk-
Ha Gerrh we menee 2 - 10° B/em. 3navenme ¢ = 200 MB okBuBasient-
no Bxaany ApH = 3,5 B 06myo npoTOHOXBHKYHIYIO CHIY.

Mmrdenn paccMoTpen TarkKe cCOMpSKeHMEe MOTOKOB NPOTOHOB W
KATHOHOB, [BIKYINAXCA B OPOTHBONOJOKHBIX HANPaBIeHWAX («aH-
TADOPT»), TPOTOHOB W AHWOHOB, [ABHIKYIIHXCH B OAHOM Hampasie-
HAW («CHMIOPT»).

B mepasunx paGorax OhuiMm mOpoBejiensl TINATENbHBIE ONpEJeie-
HAA YMCla MPOTOHOB, WHCIa 3apAxoB W wmena monexyn AT, mpm-
XOmAMAXCS HA Kamaolil m3 Tpex peHrtpoB coupsmxenns B I[I19 (ep.
¢. 427). C noMollpio pasim¥HBLIX JOHOPOB M AKIENTOPOB IEKTPOHOB
Obuim  mONMYYeHBI  pe3ynnTAaThl, CXEMATHYECKH TOKA3AHHEE HA
pue. 13.9. Kamnslit mentp conpsikenna WMEET RPOTOHHbLLIL HACOC,
paspensomeil 4 3apsana (4 uporoHa BBIXONAT W3 MATOINIA3MEL B MaT-
puke) — ornomenne H*/uentp = 4 Bo Beex rtpex uearpax. Ilpn mpo-
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XOMAEHUA [BYX diieKrpoHoB (e~) uepes meurp 1 orgensorea pBa
Bapsga W cmutesupyercs ogna Molekyiaa ATD, s nenrtpe 11 na 2e~
‘BBIfENIsieTCA ToNoBHHa MojeKyianl AT® m orgenasiorea gsa 3apAna,
8 nentpe III nma 2e- smpensiores 1,5 moxexynst AT® u ormensror-
«s1 6 3apAnoB.

Ilpu compsimennn cuuresa AT® ¢ mepenocom 2e~ HeoOxomuMoe
:3nagenne ¢ ne meree 200 MB. Ilpm rommune memOpannr mopsApgka
10 uM manpsKENHOCTH BNMEKTPUYECKOTo 1Toisi B Hell momkHa OBITH
#e menee 2 - 10° B/cm. 3nauenne ¢ = 200 MB sxsnBasentHo BRIAXY
ApH = 3,5 B 00mYI0 TPOTOHOJBIKYINYIO CHILY.

Teopnss Mwurdenna moJydmia paAx FKAYecTBERHBIX NONTBEDIKIe-
muii. JinGepMan u ero COTPyMHUKH H3Yy4HWIN TPAHCIOPT HOHOB wepes
ackyccreenuse ochommnupusie MeMOpannl. B mpucytcrBum cumre-
THYECKUX HOHOB, C 3aPANOM, OKPAHHPOBAHHBIM THAPOQOCHBIMHA 3a-
MecturelisaMn, nanpumep terpabyrmiammonus N*[(CH.);CHs], uaum
rerpadennabopara B~ (C.H,),, cymecrpenno mnosmimaeress ajiexrpo-
OPOBOJHOCTL CHCTEMBI. JTH HOHMBEL  ObICTPO AUPPYHIUPYOT CKBO3H
MeMOpanbl. Boul maydyen TpaHCmopT 3THX HOHOB 4€PEe3 MHTOXOHIPU-
anpuble MeMm6pansl (MM) n ecyOMuroxonapuansube gactnnsl (CMY),
HOjiy4eHHEBIe TyTeM o0paloTKM MHUTOXOHAPHil yasrpassykomM. MM =
CMY oxa3bBalOTCH OPHEHTUPOBAHHEIMH HPOTHBONIONOMHLIM o6pa-
soM. JluToxpoM ¢ moxamusoBan Ha Buemneir crtopone MM u ma
BHyTpenneil cropone memGpansr CMY. Momuo nymars, 4to BHyTpH-
MHTOXOHJPHATBHOE [POCTPAHCTBO 3apAKEHO OTPHIATEILHO, a BHYT-
pennee mnpocrpanctBo CMU — monomurensno. Smeprmsanua CMY
no6aproit  AT® BrispiBaeT NOCNOLIEHHe CHHTETHYECKHX aHNOHOB,
a mesHeprmsanMAa HHrHOHTOPOM NABIXaHUA (AKTHHOMAIHMHOM) WIN
pasobniureneM oKAcnuTeldsHOro (ocdopuinposanus (Ipou3BoHOE
dennnrupasoHa) BRI3LIBAET BBHIXOX aHMOHOB. TPaHCIOPT HICKTPOHOB
B MemoOpanax CMY compososkpmaerca mordomieHneM CHHTETHUECKHX
aHNOHOB. B cB0I0 ovepent WX TPAHCNOPT HApPYWIaeTCd HHTHOWTOPAMHE
DIEKTPOHHOTO TPaucmopra M Pa3olunTelAMH OKHCINTEILEOr0 ¢oc-
$opHIHPOBAHUA.

B 1enoM DKCOEPHUMEHT TIOKA3BIBAET, UTO B COIPATAINAX MeMOpa-~
Hax NPOUCXONNT DHEPrO3aBHCHMBIN TpaHCIOPT -HOHOB. Ero mexannam
HE 3aBHCHT OT CTPYKTYpbl MOHOB, CIIOCOGHEIX LIPDOHWKAThL 4epes doc-
Jonnnupnsie mMemOpans. H3menenune opuenranmm mem6pan orHOCH-
Teapno okpyskamomei cpegst (MM m CMY) upusommt K nepeopuen-
TanfEd IMOHHEX TOTOKOB, HAIPABISHHLIX IPOTHB IPAXUEHTOB KOHIGH-
Tpanyul MOHOB.

Cornacno teopuu MwuTuelsia, TEpeHOC HNPOTOHOR U ICKTPOHOB
CKBO3b MeMOpaHy He TipuBOjHT K Oonsmmum uamenenmsam pH. Tpanc-
LOPT 2NEKTPOHOB, T. €. OKWCIHMTEILHBIN ITIpoliece, NPEeKpamaeTes HON
NeiicTBHEM IeKTPHYECKOTO MOJIA, CO3AaBAaeMoro H3GBITKOM OTPHIA-
TeIBHBIX 3aPANOB Ha ppyroii cropone mem6pansl. Ilepenoc smexrpo-
HOB aKTHBMPYETCS BHOBh IPH YMEHLIDGHWH BTOr0 HOIA, T. €. MeM-
Opannoro moreHnuaia. ITOr0 MOMKHO JOCTHYL IEPEMEIeHNeM KaTHo-
HOB uepes mMeMmOpany. B peaymakrare RoIKeH BO3HUKHYTH TPAUCHT
pH, rax Kak mepeHoc Kakoro OHOBAJICHTHOFO KaTHOHA NOJKeH CO-
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TNPOBOIKAATHCA OCBOOOIKIeHNeM OHOr0 HPOTOHa BO BHemruell cpeme.
HJobapreHne NPOHMKAOIUNX CHHTETHYECKAX KaTHOHOB K MUTOXOHM+
pusAM BEI3BIBaeT yBennuenuwe Kommentpanuu HY B epeme. UsMmenenua
pH wucuesaror mpu moGaBnenuu paszobmureseii. Ilpu pabore psIxa-
‘TenbHOIl Henu cpepa mopkucndercsa. TaxuM ofpasoM, yeTaHOBHEHO,
YTO 9NMEePTH3ANIA CONpATAKNIell MeMOpaHBI CO3XaeT TpamcMeMOpaH-
nprit notern#ar Ay u pasuoers ApH.

3 xemmocmoTiraeckoit Teopuu caeayer, 4To OHEpPrHA ABIXAHHS,
TpancopMHUPOBAHHAA M3 XUMHYECKOW (OPMEL B JIeKTPHUECKYI0 M
OCMOTHYECKYI0, MOKeT OBITHL BHOBb mepeBefeHa B XUMUYECKYH0 Qop-
My npu cunrese ATD unum obparmoM mnepenoce dlieKTponoB. buo-
SHepreTlidecKMii mponece oOparmM, UTo DONTBEPIKAACTCH OIMBITOM.
Peamrayercs momHoe Qocopunamposanie 3a CueT DICKTPHUECKOI
1M OCMOTHYECKOU JHOPrHu, BHIesssoMoil nmpW IBUKeHHH WOHOB uye-
pes MmemOpaHy mo KOHHEHTPanMOHHOMY TpagueHty. K

Cumenue AY JOIIKHO TPUBOAUTE K HAPYUIEHMIO CONMpPAMeHNA
oxucnenusg u ochopunupoBauns. W sTomy cBomures pmeficrsne
pasobmureneit compsmxenus. TakoBHIMH ABJIAIOTCH AUHATPOQEHON]
(IH®) u gpyrne pemecrsa. JJH®, mo-Bupumomy, neilcrByeT Kax
nepeHocunK nporouoB. Ecau cxema Muryenna BepHa, To Ji06He cia~
Ople KHCHOTH N OCHOBAHWA JOJSKHE OKA3HBArThL paszobujaiomee geii-
crBie. Pasobimurenn pgeficTBUTeIBHO ITOBHIIAIOT IPOTOHHYIO HPOBO-
Jumocte MM. BrisiBneno pgajiexo #ayujee CXo[CTBO HCKYCCTBeHHBIX
pocoannnuplx MemMOpaH € BHyTpeHHUMH MeMOpaHaMM MHTO-
XOMJApnii.

B pa6orax maboparopnii JluGepmana n CrynadeBa pacmoioskenne
JABIXareJbHON [eTn ompeessyioch Mo ee cHoco0HOCTH 00pa3oBHIBAThL
MemGpanBBA moTeRIMAn. B cpeny BBOAUNNCEH Pa3NMYHbIe JOHODHL M
AKIeITops 2JIeKTPOHOB, He TPOHMKalonmime cKBo3s MemOpamy. Oxa-
3aJ10Ch, UTO 9TY BelleCTBA B3aUMOJeilCTBYIOT JMINb ¢ IUTOXPOMOM C
B MHTOXOHIPMAX. YCTAHOBJIEHO, YTO TPAHCIOPT HPOTOHOB U (Mim)
JNEeKTPOHOB 110 fBIXAQTeJBRHOH Ienn [eilCTBHTEJbHO NPONCXOXUT.
B nmpyrnx oskcuepmenTaX ompefieiieHa JOKaNW3alWd KOMIOHEHTOB
B MemOpane muroxongpuit. Ha pme. 13.10 moxasaHO BeposTHoe pac-
Tronoskerne nenn. CornacHo XeMUOCMOTHYECKo# rumorese, jodas co-
TpATAOIIAs CHCTEMA JOKHA CO3ABATH DIEKTPOXMMHUYECKHH IOTeH-
nuan monos H*. JleficrBUTENIRHO, ONBITH € HPOHMKAIOUIMMU CHHTE-
THYeCKUMY MOHAMU NOKA3aj¥ BO3HHKHOoBeHMe AY B MUTOXOHIpUAX,
CMUY, xnoponnacrax (cM. ra. 14) u membpanax Sakrepuit. B to e
speMsa Teopuss Muruenna BCTpedaercd € TPYAHOCTAMM U BLIBBIBAeT
Bospamenusi. Baomendensn DPUBOAUT apPTYMeEHTHI, NOKA3BIBAIOINME
HEeBO3MOKHOCTL TOCTPOGHUA (MAMNHEL MHTYenna» B KoHIEHCHDO-
BamHoit Qase. B rtaxoit mammue ATd-cnHETerasa wucmonpdyer pas-
HOCTH KOHHEHTPAII# npoToHOB B BOgHOU (ase mo 06e CTOPOHHI MeM-
Gpanpl s BHIIONHEHUS BHEIIHEH paboTH. JTO — DHTPONHUUHAA Ma-
mWWHa, ToJydaulas dHepruio N3 repmoctara B fopMe KMHETAYEeCKoH
sueprun nporoHoB. IlpoToHBI JBMKYTCS HpPEMMYIIEeCTBeHHO 110 Tpa-
JMeHTy KOHMeHTPAIMI W TlepefaloT CROM MMOYJILCH MONBWKHBIM da-
CTAM MAIIHHB; PA3HOCTEH HOTEHHMANOB AY pacXoqyercs Ha CO3JAHME
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€TOPSYIX» OPOTOHOB € BHICOKOI sHeprueil. COOTBETCTRYIOICE OTKNO=
HeHUe OT paBHOBecws mo BoabmManmy MamxoBeposATHO, TAK KAaK perak-
canusg BO30YIEHHEIX TePMHUYECKNX CTeImeHed CBOGOMB HPOHCXONUT
6picTpo — 3a 10~*—10-'* ¢. Cnenosateasno, AT®-cunrerasa monH-
Ha OHTH DHTPONHIHOH MamMWHON OpYroro TUma: SHEPrHS, HOAYIeH-
Hafg U3 TEPMOCTATA NpHM B3aMMOJENWCTBHHM NPOTOHA C CHHTETA30H,

HAAH
~300- i
i I
A/Zy oMK
=100 (FeS), .
] ] I Cynaunam Puc. 13.10. 3dmeprerumwe-
o+ Ko ~=— (FeS)... 04 CKas CXeMa SIEKTPORHO-
i Y eS5).5 PAL umapam o TpaHCIOpTa B MHTO-
+700 )i ymap xonapusax: @MH — dra-
A'N 24umb BHHMOHORYKJIEOTH],
- I[p FESR AN
dum's Mg+ — rtpancMemOpan-
+3001- T ! Hafd Pas’sHoCTb NIEKTPOXH~
dum ¢ MHYeCKHX  IOTeRIHAIOB
} Y TPOTOHOB
w
+5U(}<Aw > UZ’"H
H u g
0
3 Yum uy z
Cu ug
*~ H,0

OpeBpallaeTcss B JIOKAJbHOE MOBBIOIEHNE NOTeHOHANLHOH DdHEpPTHW.
Buemnss pa6ora momeT OBITH NpONM3BefeHA, ANNIL €CAN B diieMeH-
TapHoM axTe Ha o0eHnX CTOpOHAX MeMOpamhpl BO3HUKAET PasHOCTEL MO-
rennuano AP,  ATD-cunrerasa, BzaumoneicTBYIOINAd ¢ HPOTOHAMH,
JloRHa paboraTs KaK BOXOPOMHHI BIeKTPOJ H BCA CHCTEMAa HCIIONh-
30BaHusi pasHocTH KoHMeHTpammil mporonos ApH kak konmenTpanm-
OHHEI TrajpBaHUYECKHIl DITEMEHT. Enmncreennniit cuotof memolib-

3oBaTh 006a KommoHenta Auy — cozjgaHue 00mero 9IeKTPHIECKOIO
monsg, u mpoTombl, ABmEylWmecs suyrpn AT®-cunrerassr, FOTHHLI
HAKAILIABATECH B AKKYMYJIsTOpe HenaBecTHOI OpHPOAH, MOKa He
HaepeTcsa DHEpPrUsl, [OCTATOYHAA [ CHHTE3a OJHOH MONEKYJhI
ATO®. Hensss, ognaxo, nenonbzoBats ApH mast cuBura xmmuweckoro
paBHOBecHs — BCSA CBoDoJMasg 3SHepPrusAg HepaBHOBECHOIO COCTOSHHAA
mounta Ha obpaszoBanme MOJS.

Ocraercsi TamKe HeACHBIM, KaK BJIGKTPOHHO-NOHOPHBIA Hpolece
(nepenoc IpOTOHOB IO IPAfNeHTY Uy) MOKeT ofecmeuslTh HaKOIUe-
une sneprun (B ATD) 6es ee guccumanum,

B negasnux paborax Baomendensga (em. c. 440) moxasawo, wro
o6pasoBanne AT® B memMOpanax HenoCpeJCTBeHHO CBSI3aHO C KOH-
dopmaronHoil pexakcamueii, a He ¢ Pa3HOCTHI0 XWMHYECKHX TOTEH-
LHAJOB MpPOTOTIOB.
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Hesasuenmo or arux mcenej0oBanmii 3HAYEHUE XEMIOCMOTHYECKO
Teopun Beduwko. Oua HOCIY:KUIA MOIIHBIM CTHMYIOM JUIS TIyGOROTO
u3yuenus OUODHePTeTHKHM CONpAraloInux MemMOpan u Tpemio/Kiia
o0bsicHenye paAga (HAKTOB, OTHOCAMUXCA K OuWodHepreTuke m (or10-
Omomoruu (em. § 14.3, 14.4, 14.8).

§ 13.4. dnexTponno-kKondopmanmonnbie B3aNMOgeHCTBU

Tlepememensie 27eKTPOHOB B MOJEKYJIAPHHIX CHCTeMax BCeTjga CO-
TIPOBOIKIAETCA Ti€peMeINeHueM aTtoMHBIX fAgep. Hax Mul  BuUgeau
(ra. 6), B OGuomoAUMEpPHBIX CHCTEMAX pPeANMN3yIOTCA DIEKTPOHHO-KOH-
dopmanmonnsie Bzaumoneiicrsusg (IKB). Jlsmxeune sJextpona u
TIOTHOCTH 3apAXOB B OMOMONUMEpHON cHcTeMe, B YACTHOCTH, B MEM-
Opaue, coupsiKenunoe ¢ KOHPOPMANMOHHLIMH JBIKCHHAMU, MOKET
TPAKTOBATHCSA  KAK IepeMelneHue  KBASHYACTHHH — KoHPOpMOHA
(c. 198). Eerr BechMa BeckMe OCHOBAHWA pAaccMATPHBATE OKUCIH-
reapHoe pochopunupoanne B 1[113, nexops ms arux mpepcrasmenmii.

I'pur u JI:u (1972) npefsio:Ruau 3iE€KTPOMEXAHOXMMUYECKYIO
MOJIeJIb CTPYRTYpH ¥ QYHKUUIU MMTOXOHApHE. JaeMeunrapuble qacTH-
ns maroxoEapui (3UM) npepumosaralorcs CYmecTBYIOUVMHA B 0C-
HOBHOM HEJHEPIHM30BAHHOM ¥ B BO30Y/KEEHHOM 9HEPIU30BAMHOM CO-
croannax. CBoGogHas HHEPIHs JAHHOTO COCTOSHHA CHAraeTcA W3 XIH-
MUYeCKOM, JICKTPUYCCKON M MeXanudyecKoil oHepruil. Baammuoe mpe-
Bpamenne 3THX BRIanoB ompepeasercs IHB. Houkpernas mopeis
Tpuna u JIsku umeer, oAnaro, THIOTETHYOCKUI Xapaxrep.

B paborax DBaomendensza u corpyanukoB ObIM yCTAHOBJIEHBI

roudopManMOHHALIe HmpeBpanenns B MeMOpaHax MurToxoHmpuil (¢ mo-
momsio crnextpos JIIP cniumE-meuenwix MemOpaH, ¢ MOMOINEI CHEKT-
POB JMIOMMHECHOHIUN U T. 1.). JloKa3aHa BHICOKAA KOOMEPATUBHOCTL
2THX NPEBPAICHAR M HaJIMYHe TePMUYECKHX CTPYKTYPHEIX NEpexo-
mos B CMY.
" Bmiomendeanry (1972) BHpBUHYJ THUOOT3Y pPeAdKCAYUOHHLLE
EORPOPMAYUOHNBIT nepexro0¢ B MUTOXOHAPHATLHEIX MeMOpamax.
JonyceTuM, 4TO SIEMEHTAPHBIN aKT COCTOMT B IPHCOCIMHEHHN DICKT-
poHA K aKTHBHOMY HEHTDPY (CKajKeM, K TpyIIie IeMa UTOXpOMA).
Heitrpansioit gopMe MaKpoMOJEKYIH COOTBETCTBYET DaBHOBECHAST
wondopmanusa I, sapsurennoin (BoccraHOBIenmnoit) — mpyrag koHQOp-
mamua — 11, Ileperoc smextpoma mpomcxoguT MHOTO OBICTpee KOH-
Jopmanuonsoro usmenenud. ClexoBaTeNpHO, HPA HPOTEKAHHW 3JIe-
MEeHTApHOro akTa obpaayercs HepaBHOBEeCHOe KOH(OPMAMUOHHOE CO-
CTOAHHE — DIEKTPOH Mepelle], Ho KondopManusa He Ycmeaa H3Me-
BOTECA. 3aTeM mPOMCXOMUT MejieHHAs peirakcanusa kK cocroanuio I1.
Becr mepexox MOMHO TpegcraBuThL cxeMoil (MHEyc o6osHavaer
BNeKTPON)

I~ > 117 IT > I

GBICT PO Me1eHHO GrICTPO MeJleHHO

OHeprus, BHpeasgeMas B JJIeMEHTAPHOM AaKre, 3anacaercsi B (Qopme
KOH(OPMAIMOHHOW 3HEPIAW B Tedenle BPEeMeHHW pelaKkcanuu. 3a
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