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cTH, BbI3BaHHble n3MeHeHneM pH B uccregosanHHOM HHTepBaie, He
COINPOBOXKAAITCS Pa3BepThiBaHHEeM T00YJIbI.

CxonHble pe3y/abTaThl MOJMYYeHH 174 TJHNepanbieruadocdarie-
rHAPOTEHA3bl, HO 3/eChb HET TaKOf 4YeTKOH KOppeaduuH, Kak AJs
nepBoro gepMeHTa (zasapHeluine noxpo6GHocTu cM. B [68, 87]). Psx
JaHEBX o BaHsAHAM pH cpeasl Ha BTOPHYHYIO CTPYKTYpy OenKos
npusoaut YKoan [102].

OnucauHble BHIIIE Pe3yabTaThl MOATBEPXKAAIOT OOILlHe NpeacTas-
BJEHHS 06 onpenesollell poad KOH(GOPMANHOHHBIX SBJeHUN B dep-
MEHTATHBHOH aKTHBHOCTH U B 3TOM CMBIC/IE COIVIACYIOTCS C TeopHel
Komnanna. YcranosneHEass 1/ JaKTaTAeTHIPOreHa3bl KOPpPesLus
CTelleHH CIHPAJbHOCTH U CKOPOCTH peaKuHH BecbMa MOKAa3aTelbHa.
KoHe4uHo, HeT OCHOBaHHH CUHTATb TOAOOHYIO Koppeasuur o6s3a-
TeJbHOH BO BCEX CJAyYasiX.

Ho mnoka He cymecTByeT MeTona — TEOPeTHUECKOTO HJH 3KCIe-
DHMEHTAJBHOTO — /151 yueTa OTHOCHTENbHOH POJIH BCEX TPex Mexa-
HH3MOB: MeXaHH3Ma, PaCcCMOTDEHHOro B (peHOMEHOJOTHUeCKoH Teo-
pun Muxasauca u Iasugsona (cm. crp. 394), mexammsma Kupk-
Byna u UloMefikepa u KoHdopmaiuonHoro mexanusma. Caenyer or-
MEeTHTb, 4TO HApSAY C GJAYKTyauHsIMH 3apsijloB, HCCJeJOBAHHBIMH
KHpKBYAOM, AOJMHBI CYILEeCTBOBATb NPOCTPaHCTBeHHble (JayKrTya-
L[HH, ompelenseMble TMOABHXHOCTbIO NOJHNENTHAHBIX LEHeH.

§ 6.7. ®USUYECKUE ACHEKTDI
®EPMEHTATUBHOH AKTUBHOGTH

OcroBHAas HepelleHHast 3ajgavya (U3HKH H (PH3HYECKOH XHMHH
(hepMEeHTOB COCTOHT B KOJHUYECTBEHHOM OODBACHEHHH HX BBICOKOH
KaTaauTHYeCcKOH aKTHBHOCTH. ) .

Hecomuenso, 4To Bce pacCMOTpeHHble Bbille 3¢ eKTh AaIOT CBOH
BKJaAb B (pepMEHTATHBHYIO aKTHBHOCTb. OJHAaKO KOJHUECTBEHHbIE
OLEHKH 3JeChb HEeJLOCTATOUHO NOCTOBEpPHbl H He pelllaloT npobiaeMy.

B ¢dusnueckoM acrekre ZOMIXKHO NOCTABHTL BONPOC 06 €1HHOM
mMexaHH3Me (epMEeHTATHBHON AKTHBHOCTH, olpenensieMoM (uaHde-
CKHMH CBOHCTBAMH TJ106yJ/bl KaK 11€JOCTHOH chcTeMbl. Mbl He 3HaeMm
TIOKa, CYIIeCTBYeT JH TAKOH MeXaHH3M HJH (epMeHTATHBHAS AKTHB-
HOCTb MOJHOCTBIO OHpeJessieTCsl yXKe pacCMOTPEHHBIMH XHMHYECKH-
MH ¥ (H3HKO-XUMHYecKHUMH dakTopaMu. OueBHAHO, UTO 3]€Chb HHTe-
peceH W TOJIOXKUTEIbHbIA, H OTPHLIATEJNbHbI OTBET Ha BOIPOC O Cy-
LIECTBOBAHUK €JIHHOTO (PH3UUECKOT0 MeXaHH3Ma.

Caenyer MoAYePKHYTb, UYTO CBOHCTBA IJ100yJbl Kak 1e/0r0, 3a
ACKJIOUEHHEeM HAJHYHsA B HeH MOJOCTH C HENoJspHbIMH OCTATKaMH,
He yudThiBaloTCsl HU B Teopun Komaarna, Hu, TeM 6oJee, B XHMU-
Y9eCKHUX TEeOpHsAX B3aUMOAEHCTBHUI B AKTHBHHIX LEHTPAX (epMeHTOB.

Bpaxg au ocMbicjeHHO HCKaTh 3TOT MeXaHU3M B CHElHaJbHBIX
NOJyNPOBOLHUKOBbIX HJH HHBIX 3J€KTPOHHBIX CBOMCTBAX IJ106YJIHL,
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Boimie y:ke GuIM IpUBEAEHH apryMEHTHI, ONPOBEpPralolline NpeacrTas-
JeHust 06 0CoGbIX 3JE€KTPOHHBIX CBOHCTBAX GeakoB (cM. crp. 109).
Stu apryMeHnTtbl Ge3yCJOBHO CHPaBeIJdUBbl MPHMEHUTEbHO K M0JAB-
JsI0ILeMy GoJbIIMHCTBY HM3BECTHbIX (epmeHToB. Chexyer, 0ZHAKO,
coraacutbcsa ¢ [lepyrioM, yKasblBalomuM, UTO CHelHANbHbie MeXa-
HU3MbI MOTYT ObITb CYIIeCTBeHHb B (epMeHTaX, YYacTBYIOILHUX B
nepeHoce 3JeKTPOHOB WJH B NMpeBpalleHHH PasJHuHBX GOpM 3Hep-
run (Takux, HanpuMep, Kak 3Heprusa QoTOHOB) B XHMHUYECKYIO 3HEp-
ruio [88].

Beakosas rio6yna mnpencramisier co6of He CTATHCTHYECKYIO, a
IUHAMUUECKYI0 CHCTeMY. DTO CBOero poja MamuHa, pabora Ko-
TOpOH B KOHEYHOM CYeTe ONMpEeNeNseTcs KOHKDETHbIMU AETAJIAMH €e
ycrpoiicTBa. Kak mumer DHAreH: «..Mbl BCTPeUyaeMcCs 3Jecb ¢ BHIAMH
MOJIEKYJI, KOTOpble KaXXyTCH MNPOSBJAAICIIUMH HEKOTOPYIO CTeleHb
«pa3yMHOCTH», B OTJHUHE OT CBOUX HEOPraHHUECKHX <«KOJJer», Ko-
TOpble TPOCTO TOBOPST «Aa», KOTJa OHHM pPearupylor, HJH <HEeT»,
Korga oHu He pearupyior» [103). Tem He MeHee He TOJBKO 3aKOHHO,
HO U HeoO6XOAMMO PAaCCMOTpPETb 3TY MAaUIHHY KAaK LeJOCTHYIO (H3H-
YeCKyIO CHCTeMY.

EcrectBennas ¢usauueckas wuies COCTOMT B MPEANOJNOKEHHH
0 CHOCOGHOCTH I106Ybl CAYXKHTh HEKHM 3HEPTeTHYECKHM pesepBya-
poM. DHeprusi TEMJIOBOTO NBHKEHUS WAH 3HepPrusi, npuobpereHHas
rno6ynofl npu copbuuu cy6cTpaTra, KOHBEPTHPYETCS B 3HEPTHIO
®CK, B pesyabrate uero npoucxoiut 3¢deKkTUBHOE MNOHHKEHHE
s5HepraM akTUBauMH. HemonHas ynopsigoueHHOCTb T106YJbl H Ma-
Jble pasau4us B CBOGONHBIX SHEPTHSX YNOPSIIOYEHHOrO W Heymops-
JNOYEHHOTO COCTOSIHHH (mopsigka | kkaa/moas) o3HAYAIOT HAJdMUHeE
KoHbopManuoHubix ¢aykryauuit [104, 105). KocseHnbie cBumeresnb-
CTBA B TOJb3Y TAKUX (PJAYKTyalud COCTOST B 3aMeTHOM jelTepo-
o6MeHe ¢ Bogopogamu nentugHbix cBszel —CO—NH— npu tem-
nepatypax, 3HAUMTENbHO MeHbHIMX TeMIEPATypbl geHATypauuu
Oeqka, mpu KoTopo#l Bogopojaubie ceidu peyTcs [104]. O Tom Xe ro-
BopUT moBbimenHas kecTkoctb PCK o cpaBHEHHIO CO CBOGOIHDBIM
tbepmenrom — OCK tpyanee pacumenaserca tpuncuHoM [105—107].
Tlo-BunnMomy, cBsisbiBaHHe cy6cTpara yMeHbmaeT KoH(GOpMaiuHoH-
HYI0 TOJABHKHOCTb ToGyanl. Hanuune snauntelbHbIX (PIyKTyanuit
clelyeT TakKe H3 oOIleH (peHOMeHONOTHYECKOH TeopHH TOJHUMepPHOU
rno6yanl, pasputoll Jinpmuuem (cM. crp. 143, 236).

Haxkonnenne sneprun ¢aykryauuit B8 ®CK u Bbi3BaHHOE 3TUM
TOHUKEHHEe 3HEPruH AKTUBALMM MpOlecca, Kasanocb Obl, MOXKHO
paccMaTpHBaTh Ha OCHOBe oOIell TEOPHH MOHOMOJEKYJSPHOIO pac-
naga. TlpeacraBum ceGe XMMHYECKYIO CBsi3b, BKJIOUEHHYIO B CJOXK-
HYIO CUCTeMY ApyTrux cesasell. CucTeMa Kak LEJ0€ HCIbIThIBAET Tel-
JoBHe Koje6anus. Mmeercsas KoHeuHast BepOSATHOCTb HAKOMJEHUS B
JAHHOH CBA3H 3Hepruu, AOCTATOUHON /s ee paspoiza. B uzoaupo-
BAHHOH CBSI3H TaKOH BO3MOXKHOCTH Her. He MOXKeT Jin BKJIIOUEHHE
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cyGcrpara B KOMIVIEKC ¢ ¢epMeHTOM CO34aTh BO3MOXKHOCTb HaKor-
JIEHHs HEPTHH Ha CBf3sAX cybcrpara?

Wnes sra samanumea, Ho ommbGouHa, Kak mokaswiBaer rteopus
MOHOMoJIeKYJsipHOTO pacnaja [1, 108], nakonsaenne koJseGareabHOH
SHEePTHH HE BJHAET HA SHEPTHI0 aKTHBAIHH, HEOGXOLUMYIO AJ4 pas-
prIBa CBSI3H, HO CKasblBaercsl JHIIbL Ha [PeI3KCHOHEeHIHaJbHOM
MHOXHTENe b, HMeIleM CMBICJ CpelHell uacTorbl KoseGaresabHOH
cuctemnl {cp. (6,10)). Cpeansia uacrora 8 PCK He Moxer CHILHO
OTJIHYaThCA OT 4acToThl KoAeGauuil cyGerpara [68]. .

Hdpyroe npeanoJiokeHue COCTOUT B TOM, UTO 3HEpPrHsA, BblieJse-
Mas npu copbunn cyGerpara, TpaHchOpMHUPYETCS B 3HEPTHIO YIpy-
rux koJeGanuil rao6yJabl, pelyuiell ce6s MoJOOHO Kalje XKHIKOCTH.
Yacrorel Takux KoJseGaHHH TNOMajaloT B THIEP3BYKOBYIO 00sactb
(MakcuMagabHas ge6aesckas uacrora nopsigka 1018 cex~!'). Crosaume
BOJIHB B KallJe Moryr o6pa3oBarb NMyYHOCTb B 06JACTH aKTHBHOTO
IleHTpa, U SHEPrHusl yIPYrux KojaeGaHHH MOXKET aKTHBHpPOBaTb MOJIC-
Kyay cyGerpara [109]. KosnuecTBeHHBIE .OLCHKH, OCHOBaHHbIE Ha
9TOH uiee, MOKa3a/dH, UTO 3SHEPTHA YNpPYrHX KoJjeOaHHH TJOGYJIH
IefCTBHTEbHO MOXKer Aocturarb 5—10 kkaa/moss u oGecneuusarhb
3HAYHTEJbHOE MOHHKeHHe 3(PeKTHBHOTO aKTHUBAIHOHHOrO Gapbepa
[110}]. Ognako Takas rumoTesa HHYEM He NOKAa3aHA H, B YaCTHOCTH,
OHa He OOBSICHAET, MOYEMY IHEPTHUs KoJeGaHHH He AUCCHIIHPYET B
OKpPYXaIolWyio cpeny.

W3 HeHameXHOCTH «KaleJbHOH» THIOTE3bl HE CJelyeT, OQHAKO,
HEBO3MOXKHOCTb MOHHXKeHHA 3G (eKTHpHOH 3SHEePrHH aKTHBAHHH 3a
cueT aHepruH copbuuu cyberpara. CtpyKrypHOe COOTBETCTBHE (hep-
MeHT — cyOcTpar NPHBOAHT H GeJIOK H MaJsylo MOJEKYyAy B HANps-
KeHHoe cocTosiHMe. MoXXHo cKasarb, 4T0 MoJeKyJa cyberpara «pac-
TsIHyTa Ha abiGes [21].

HonycTHM, Yto AJHHa HEpACTAHYTOH MOJEKYJn cyGcrpara pas-
na lp, 1inHa noJoctH depMenTa, KOHTaAKTHpYOUEN ¢ cy6eTparom, [
Wamenennst paunel Mosekya cybcrpara M (epMeHTa paBHbl X H Y
coorBercteenHo. Toraa x 4+ y = ! — [y u yc/oBve paBeHCTBa ympy-
THX CHJ HMeeT BUI

kx=k,y,

rae ks v ke — xoad$uuuenrs ynpyrocru cyberparta u ¢epMmenrta. U3
JABYX HAMHCAHHBIX COOTHOWICHHH HaXOAMM

L=l ks I—1

T ek YT R, T kslks

Ynpyrasa sueprus cyGcTpara, T. €. BeJHUHHA, HA KOTOPYIO NOHH-
JKaercsl sHeprusl aKTHBAIIMH, paBHA

— 2
= g x® =k, (_l—li-_ksl/%e—) . (6,80)
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IlopsimOK BeNHYHHBI k. OTBeuaeT NPOM3BENEHHIO JHHEHHLIX pas-
MepoB rnolynm Ha Moayab ynpyroctn Le. Ona Genka L =~ 50 A,
€, ~ 1010 spe.cm—3 Cnenoparenbto, ke ~ 5-10% odun-cm~!. HanGosb-
masi sHeprus ynmpyroi nedopMauuy cocpenoTouHBaercs B Hanbosee
caaboMm Mecte MoseKyabl cyGerpara. [ledopManus BajeHTHBIX yT-
JOB NPOHCXOAHT 3HAUUTENBLHO Jlerue, 4eM BajeHTHHIX cBsselt [111].
BMecre ¢ TeM 3Heprus, 3amaceHHasi Ha YIVIOBBIX CTeMeHsx CBOGOIb!
MOJIEKYJIbI, MOXKET NMepefiTH Ha BaJIeHTHbIE CBA3H H YMEHBUIHTbL 3Hep-
FHI0 aKTHBaLHM, HYXHYI0 118 paspbiBa. Koadpdunuenr ynmpyroctH,
OTBeYalOmHH HH3KOYaCTOTHHIM  geOpManHOHHHIM  KojieGaHuaM
(v ~ 108 cex'), npumepuo pasen 1,5-10* dun-cmt. Homycrum,
ytro AE = 7,5 kkaa/moae (npu rakoil Bennuyune AE ckopoctb peak-
unu ysenuudsaercst 8 105 pas). Torna x = 0,8 &, y = 2,3 A, ynpy-
ras sHeprusi depmenra !/okey? ~ 21 xraa/moasb., 3Hauur, cymMmap-
Hasi 3HepTHsl, pacxoayemas NpH cOpOIHH Ha ynpyrywo aepopMantio,
cocrapasier npubaunsurensio 30 kxkaa/moab. JTa BeNHUHHA HE 4pes-
MepHa, ecJqH YYecTb, YTo COpOUHS NPOHCXOLHUT 3a CYET MHOTOTOYEed-
HOTC CBSI3BIBAHHSA, T. €. 00pasoBaHHsl HEeCKOJbKHX XHMHUYECKHX H
HeXUMHUECKHX cBf3ell Mexnay cybcrparoM H (epmentoMm. Habaro-
JaeMasi 3HepTHa cOpOUHUH paBHa Pa3HOCTH HCTHHHON 3HEPTHH cop6-
1Y B yIpYyToil aHEPrHu depMeHta u cybcrpara.

DToT 3/MeMeHTapHbIIl pacuer IpPOBEJEH B INPeNNOJIOXKEeHHH 00
OJHOPOAHBLIX YNPYTHX CBOHCTBax GenkoBofl rnoGynasl. Ecnu obaactb
npucoenunenus cybcrpara B PCK mMeer MOBHILIEHHYIO JKECTKOCTD,
TO 3Heprus ymnpyroii gedopmaunu ¢epMeHra yMEHBIIHTCS H MOXKET
0Ka3aTbCsl jJaxke MeHbllle SHePTHH MOJIeKYJb cybcrpara.

PaccMorpenHas Mojenb HMeer crarHYecKHil xapakrep. B mefi-
CTBHTEJNILHOCTH MexaHH3M «AbIGbi» CaeqyeT CYHTATb JHHAMHUYECKHM,
YTO MOMKET CYIIEeCTBEHHO M3MEeHHTb NpHBejeHHble OueHKH. Tak, npu
pesonance KoneGaHHU MoJieKysn cybcrpara d (epMeHTa /s YyCKO-
perus peakuun B 10° pas HyXHBI cpegHHe yNpyrHe 3HEpruHu, B ue-
THIPE pasa MeHbIUHe, YeM B CTATHUECKOM cJyyae, TaK KakK GHeHus
AepHOAHYECKH YABAHBAIOT aMIMIHTYQy KoneGaHuil.

Mexanusm «abiObi» JOJIXKeH CJIef0BaTh H3 TEOPHH I106yanr JIud-
mwHna {(cM. crp. 236), coryiacHO KOTOpOI na)ke roMoreHHas ryuobyna
npexacrasasier coboil CHCTEMY ¢ IHCKPETHBIMH YPOBHAMH CBOGOLHOMH
sHeprud. @ayKryanun ee 000J0YKH MOTYT obeclnedlTtb HHAYHHPO-
BaHHOE CTPYKTYpHOE COOTBETCTBHe, mpeanosaraeMmoe Komiaugom, a
H3MeHeHHEe YPOBHA CBOGOAHOH 3HEpPTHH IioGynnl HpH copOuun cyob-
cTpara 5KBHMBaNEHTHO HAKOIVIEHHIO 3HEpPTHH ynpyroi peopmaliuw.
Bo3M0xHO, 4TO 3TH NpEJCTaBJEHHS] OKAXKYTCS MOJNE3HBIMH mJsl I10-
HUMaHusa paboThbl GepMeHTOB.

Bce npueenenHble BbilIe cOOGpaKeHHs He YYHTBIBAIOT, OAHAKO,
eme OJHOTO BechbMa Ba)XHOro ¢akropa. Kak yxe ckaszano (cM.'
ctp. 376), MoJekyaa cyOcrpaTa pHeapsiercss B THAPO(OOHYyIO, Hemno-
JAfpHYI0, TOJ0CTb B MoJekysne depmenta. Tem cambiM, Mosekyisa
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cy6cTpaTa mepexoidT M3 BogHoro B runpodoGHoe okpyxenue. dep-
MeHT fIBJISIeTCS1 He TOJbKO Crenn(HueCKMM peareHTOM, HO H clen-
¢ uueckoin cpenoil peaknuu [88, 112]. Kak nucan Ilepyrn [112], «Mm
MOXeM CHpoCcHTh cebs, mouemMy XHMHUECKHEe peaKIHH, HOPMaJabHO
TpeOylolHe MOLIHbIX OpraHHYecKHX pacTBOPHTE/]EH HJIH CHAbHBIX
KHCJIOT H OCHOBaHHH, MOTYT MpoTeKaTb B BOJHOM pacteope BOJH3H
HefitpaabHoro pH B npucyrcTsHH (depMeHTHLIX KaTanaH3aToPOB.
‘OpranuyecKHe pacTBOPHTEJH HMEIOT NpeHMyliecTsa Mo CPaBHEHHIO
¢ BojJoH, o0ecrneunBas Cpeiy ¢ HH3KOH JH31eKTpHYECKOH NPOoHHuae-
MOCTbIO, B KOTOpPO# MOTYT HMeTb MeCTO CHJbHBIE 3JAEKTpHUECKHE
B3aMMoJeicTBHa MexAay pearedramu. Henoasip#bie BHyTpeHnue o06-
JactTH epMeHTOB OGECIIEUHBAIOT KHUBYIO KJAETKY 3KBHBAJEHTAMH
OpraHH4eCKHX pacTBopHTeJedl, npuMeHnseMblx xuMukaMH. Cy6cTpat
MOXeT OblTb BBeJIeH B CPeldy C HH3KOH JHINEKTPHUECKOH NPOoHHIae-
MOCTBIO, B KOTOPOH MOrYT OCYLIECTBHTbCSI CHJBHbIE 3JEKTPHUECKHE
B3aHMOAEHCTBHS MeXJy HUMH H MOJSPHBIMH rpyNNnaMH (depMeHTax.

Hccnenopanne moeenennst ¢epMeHTa Kak CPeabl peaknHH Tpe-
0yeT, ¢ OJHOH CTOPOHH, 3KCIEPHMEHTAJbHOrC MOJEeJIHPOBAHHUSA, C
JPYroll — nOCTPOEHHs1 TEOPHH CKOPOCTEeH peaknuil B pacTBopax.

Nmelotcst noka HeMHoroumuc/aenuuie paboThl, B KOTOPHX (epMeH-
Thl YaCTHYHO MOAEJUPYIOTCH CHHTETHYECKHMH MOJH3/eKTPOJHTAMH.
OctanoBuMCsi Ha HCCJaeNOBaHHsX, ONyOGJHKOBaHHBIX B paboTax
[113—116].

INoan-4-punnanupuauns  (IIBI1), wacTHuHO aJKHAMPOBaHHbLIE
2-(2/-xJ10paTHA) -IHPHUAMHOM HAH GEH3HJAXJODHAOM, NPOSABJSIOT BbI-
COKYIO KaTaJHTHUECKYI0O aKTHBHOCTb TNPH THAPOJH3e Ca0XKHO3Hp-
HOH CBA3H, HA 2—4 MopsagKa INPEeBOCXOASINYI0 KaTaJHTHUECKY!O
AKTHBHOCTb HH3KOMOJIEKYJ/SIPHBIX aHajoros. Beul usyuen psin aaku-
auposaubix [1BII tuna

——CH2—~CH—-CH2—~CH——CH2—-CH—~

olle

Cl N" Cl N+ N

R R

Funponnsy noaseprajuch ciaeaywuipe cy6cTpaThl: n-HUTPOGEHUI-
anerar (H®A), n-unrpodenunarpumerunanerar (HOTMA), n-uur-
podennnbensoar (HPB), a-uurpodpenuwanuunamar (HOLL). Yactb
noJnMepoB Besa cefs He KaK HCTHHHHIE KATaJaH3aTODPb, HO B COOT-
BETCTBHH CO CxeMoil

kl k? ’
E+S k&ES——» ES" + P,
-1

T. e. <KaTa/1H3aTOP» H3MeHsAJACH B XoAe PeakIHH, o6pasys coelHHe-
nue ES’, Takum o6pasom, 3mechb HOPOHCXOAHT <«cybcTpaTHOE
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unru6uposanunes, pyrue ankunnpoussonusie [1BIT sestu ce6st kak
HCTHHHBIE KaTanusaropbl — KoMinexe ES’ pacmenssnca. Kuneruka
THApo/id3a B oGOHX cJyyasfix OTBevyaJsa ypaBHeHHIO Muxasnnca —
Menten (cMm. crp. 363). Bennunna ko/Ky Ans1 HONHMEPOB Bapbupo-
Bana ot 4,5 no 64,0 4-mo046-cex~! (B 3aBHCHMOCTH OT NpHpOIH aJl-
KHJOB H HX CONEpXaHHd), ToTAa Kak /151 HH3KOMOJAEKYJAAPHOro
aHasnora 4-stunnupuauda ko/Km = 1,6-102 4-mos6-cex—!. TloBul-
IIeHHAA KaTaJHTHYECKAas aKTHBHOCTb NosHMepa o0BACHAETCA BO3-
HHKHOBEHHEM B MaKpOMOJIEKYJAPHOM KJyOKe aKTHBHHIX MOJIOCTEH,
06pa30oBaHHHX THAPOGOOHLIME  3aMeCTHTeNsIMH. 3ITO TOATBED-
KaaeTcsl HHTepecHHIMH ¢akraMu. Katannruueckas ak(HBHOCTb HMe-
eT pe3Ko BhIpa’KeHHLI MaKCHMyM IIpH ONpejxe/eHHOM COJepXKaHHH
o HeaJKHJIMPOBAHHBIX MHPHAMHOBLIX Kosell. 3HaueHHe ¢, OTBEYalo-
Ilee MaKCHMyMy, B CBOIO Odepeqb BO3pacTaeT C yBEJHUEHHEM CTe-
IeHH MoJHMepH3anun. B To xe BpeMA npuBeseHHas BA3KOCTH [OJH-
Mepa HMeeT OCTPbli MHHHMYM IIpH TOM e 3HaueHHH o. OueBHAHD,
4T0 MpH 3TOM TmojauMep MnpuoGperaer (opMy opraHHzoBaHHOII
T106yabl ¢ rHApodo6HOH MosocThio BHYTpH Hee. [Tonnmepunifi kata-
JIH3AaTOp XapaKTepH3yercsl BLICOKOH cnenudHunocThbIO; TakK, [1B-6en-
suanupuaud rugponunsyer HOA B 25 pas Guicrpee, ueM HOTMA, u
HensmepuMo Onlctpee, yueM H®D u HOLL. AKTHBHHIMH HeHTpaMH
CaAyxaT He3aMeliieHHble NMHPHAHHOBEIE KoJblla, OKpyxeHHote N-a,-
KHJIHpOBaHHBIMH KOJIbIlaMH. B nosnocTd naxoadrcs, TakuM o6pasoM,
gykaeodHabHEIE TpyNnsl  {OHPHAHMHOBBIE KOJbIA), OKpYXKEHHEHIC
ruapodoGHLIME 3aMecTHTeNAMH. KuHeTHueckoe IMoBeneHHe IOJH-
MEpHBIX KaTa/lu3aTOpOB HMHTHPYET INOBEIEHHE O-XHMOTpHIICHHA.
Hns HUX H3yYeHO BJHAHHE Cpelnl Ha TVIOOYJAPH3ANHIO H THIPOJIH3
H ONpejeseHbl TepMOJHHAMUYECKHEe XapaKTePHCTHKH 3JeMeHTapHhIX
CTaguH THAPOJIH3A.

B H3/0KeHHEIX BLIIIE HCCJAEJ0BaHHAX MONEIHPOBaHLI CBOHCTBA
(epMeHTa Kak cpeibl peaKiHH, 4TO MO3BOJAET KOJHUYECTBEHHO Olle-
HHTL COOTBETCTBYIOLIHI BKJIan B (hepMEHTATHBHYIO aKTHBHOCTb., Kak
MOKHO HaHTH 3TOT BKJAaJ TeOpeTHUYeCKH?

HMMeercss psig NONLITOK NOCTPOHTL TEOPHIO HOHHBIX H HOH-AH-
MONbHBIX peaKnud B pacTBOpax, OCHOBAHHYIO HA TEOPHH abCOJIOT-
HBlX ckopocrell peakuuii Diipunra [2, 117, 119]. Cama 3ra Teopus
ABAsieTcsd, 10 CYIECTBY, «ra30BoHi», H B YKa3aHHBX paboTax Bakyym
3aMeHsIeTc HenmpephiBHOH cpepoll, xapakTepH3yeMoH MaKpoCKomu-
4eCKHM 3HAUY€HHEeM CTaTHueckoH mHajeKTpuYeckoH IpoHHHaeMo-
CTH €& M BCe H3MEHEeHHf B KOHCTaHTax CKopocTell Bulpaxalorcs
gepes &. MeXnay TeM cpema noaspuayercs, nepecTpauBaercs MpH
U3MeHEHHH 3JNeKTPOHHOH CTPYKTYpLl peareHtoB, HpHYEM Nepphifl
nponecc NPOHCXOAHT 3HAYMTENbHO MejseHHee BToporo. Pacuern
CKOpOCTeH OKHCJIHTEeNLHO-BOCCTAHOBHTENBHEIX peaknuil B pactBo-
pax, yuHTLIBAaIOLi{He JHHAMHYECKYIO POJIE CPeabl, OLIIH BIepBbie BLI-
nonnensl MapkycoM [120]. B nanbhefimieM CKOpOCTb 3JIEKTpOHHOTO
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o6MeHa OblMa paccudTaHa Gojiee CTPOrO B paMKax KBaHTOBOMeXa-
HHUECKOl TEOPHH XHMHYECKHX peaKIlHii, MPOTeKaIOUiHX B MOJSAPHBIX
cpenax [121—124]. OcuoBHoOe noJOXKEHHE TEOPHH COCTOHT B TOM,
UTO BCE JIBMXKEHHS 4acTHI, yUuacTBYIOUIHX B PEaKIMH, BK/IHOUas 4ya-
CTHI{bI pPacTBOPHTENS, MOTYT TPaKTOBATbCH JHOO KlaccHYecKH, HO0
KBaHTOBO. KJaccHuecKHMH SBJAAIOTCS JABHXKEHHA ¢ 4acTOTaMH
o < kT/h, kBaHTOBBIMH — ¢ uacToTaMH o > kRT/h. Dueprus akri-
BallHU TpoOLEcca olpejessercs BHICOTOR NOTeHNHAIbHOTO Gapbepa,
NMPE0/I0IeBAEMOr0 KJIaCCHYECKOH NMOACHCTEMOM, a TPaHCMHCCHOHHBIH
koapdunueHt % (cM. crp. 357)— cnocoGHOCTHIO KBAHTOBOH IOMCH-
cTeMbl K TYHHEJbHOMY NMPOXOXKAEHHIO Mog 6apbepom.

CocTodaHHe MOJHMEPHOTO «pPacTBOPHTEJS» MOXKHO ONucaTh Ha-
60pOM TapMOHHYECKHX OCHUJNSATOPOB ¢ KoOpAHHATAMH §x H 4acTo-
TaMH . 3aBHCHMOCTb KHHETHYECKHX [apaMeTpoB peakiuH OT
CBOHCTB pacTBOPHTENA MOXHO ONpenesnTb, €CaAH H3BECTHAa KOM-
IVIeKcHas nuaJeKTpuueckasi mpoHunaeMocts cpeas! e(k, ), rae 3a-
BHCHMOCTb & OT BOJIHOBOTO BeKTOpa k OmucbhiBaeT H3MEHEHHE g, Bbl-
3BaHHOE H3MEHEHHEM COCTOSHHA cpejibl. DHEPrHIO ee peopraHusa-
IIHH MOXHO 3alHcaTh B BHIE

E,='h Y, ho, (gl — 9i) =
(xnxacc)

1 Ime (k,
== Y00 - )L [ melo) 4o (68)
k

{KJqacc)

rie ¢i,, gt,— paBHOBecHBe 3HAUEHHA HOPMAJbLHBIX KOOPAHHAT MO
H Tocie sjaekTponHoro mepexona; D;(k) u D; (k) — dypbe-amnau-
Tyabl BEKTOpPa 3/€KTPHUYECKOH HHAYKIMH peareHToB H MPOAYKTOB
peakIiuy

D, ;= [ Dy y(r)exp(— ikr)dr. (6,82)

B ¢dopmyse (6,81) cymMMmMupoBaHHe W HHTETpHPOBaHHE NPOBO-
AATCA MO 4acTOTaM, COOTBETCTBYIOLIHM KJACCHUECKHM CTEleHAM
CBOOO/IBI.

Ona sbiuHCAEHHS 3HEPTHH AKTHBAIHM MPOCTEHIIHX MPOLECcCOB
3JIEKTPOHHOTO NepPeHoca HYXKHO HaHTH CENJOBYIO TOUKY Ha MOBEPX-
HOCTH TNepeceueHHs TepMoB HaduaibHoro U; H KoHeunoro Uf co-
cTosAHuUl:

U=1i+" 3 ho,(q,— g, |

(knacc)

Uf=]f+ l/2 ; hmx(qx_qch)?'

{xaacc)

(6,83)



406 A, 6. PU3UKA SEPMEHTOB

Koopauuatel CeAJIOBOH TOYKH q; natorest dopmyaoit
* AJ ;
0 ="12(9%— 9% + 2E, (95 — 9%) (6,84)

rpe AJ = J;— J; — tennoBoil st dekt peakuud. JHeprus aKTHBa-
MM paBHA

. . (AT 4 Ey)?
E*=1, ; ho, (9, — 9i) = 1E, (6,85)

(knacc)

s sutponuu akTHBauHu (cM. [124]) uMeem

. /]
§*=kln—p

kT ] (6!86)

rae \
> 0% (g% — afo)
2 =X _ 3 6,87
(Dacpq; Z o, (qfco“ q)fco)2 ( ’ )
X

31ech cyMMbl GepyTca TakXkKe mo KJacCHYeCKHM CTemeHAM CBOGOHL
TpancMuccHOHHBIH KO3 ¢ HiHeHT pasel

1, ecnn |ZPB> Ay o(RTEY",

H= o 4’ 1 A 1,
|3 | (————ﬁzmﬁkaEs) , ecan | L P KL hoygy (RTE)®,

(6,88)

rae & — 3JMeKTpOHHBIH OOMEHHBIH HHTErpaJ.

Nsnoxennoe otHocutes K moaspHoi cpeme. B ®CK pearenth
(cyGeTpaThl) HAXOOATCS B MOJHOCTHIO HJIM YAaCTHYHO HemoJsipHOH
cpege. OnHako ¢usyueckas nppupoja BJAHSHHS CPeIbl Ha peaKIlHIo
J0/XKHA OCTaBaTtbcs TaKoH Ke. B OTcyTCTBHE Cpenbl OTHOCHTENb-
HOe pacrosioXKeHHe 3/1€KTPOHHBIX YPOBHEH peareHTOB He MeHsieTcs
BO BpeMEHH. ODJIEKTPOHHBIH [epexoj CcOBeplIaercd [paKTHYECKH
MTHOBEHHO, M HO3TOMY B CH/Yy 3aKOHA COXPaHEHHS 3HEpPTHH H3Me-
HeHHe HEPTHH 3JIEKTPOHA [O0JKHO KOMIEHCHPOBATHCH H3MEHEHHEM
KHHeTHYecKux 3Hepruf pearentoB. Ho u3-3a Gonbmol maccel sgep
pesKoe H3MeHeHHe HX ckKopoctell ManoBeposaTtHo. [lostomMy anek-
TPOHHBI!l pEepexoJ MOXKEeT COBepLIaTbCfl JHIIL HPH IIPaKTHYECKOM
COBHAJEHHH HAuaJbHOTO H KOHEYHOro YpOBHEH, OTBEUAIOLIHX mepe-
HOCY 32JIeKTPOHA, T. €. Iepexony H3 BOCCTAHOBJEHHOIO COCTOAHHA

E% ccr B OKHCIEHHOE E2iue. Tlonoxenue stHX VpOBHell 3aBHCHT OT
JIHHAMHYECKOro coctoanua cpendbl. Ilepexoanomy coctosnuio 6ynert
0TBeYaTh TakKad KoHHUTypauus aumoneil cpenbl B (WnH) Takasa ne-
tdopmuposannas konpurypanus PCK (pepmenra), mpu Kortopoi
cOoBmanalwT ypoBHH FEpocer B Eouue. DTH SHEPIHH OKa3BIBAIOTCA
GYHKIHAMHE HEKOTOPHIX OGOGIIEHHBIX KOOPIHHAT ¢, XapaKTepHu3yio-
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HIHX COCTOAHHE CPEIbl. B rapMOHHYE€CKOM HpHéJIH}KeHHH raMmunabTo-
HHaH Cpeabl HMEET BUJ

H=—"t Dho, 2+ 'y Y hos(ax— Gl + 1. (6,89)

Tle ®x.H §x— YacToThl H KOOPAHHATH HOPMAaMAbHLIX KoseOauuii
Cpennl, gxo — PABHOBECHBIE KOOpAHHATH, J — MHHHMajbHas [OTEH-
uuanbHas (und coGojgHaf) 3Heprus cucreMbl. B o6meM cnyuae

Up ' v
il Y A l/w,ﬂ
Uw,’/l'
[
| ] !
| ’ 1
|Jw'” :J”’” |J¢,ﬂ |J“‘”’
| I | |
| | | |
: I > Iwn cle'ﬂ' —
&,/ @, ) !
0 % g 90 7o g
Puc. 6.25. DaekTpoHHH# nepexoj Ge3 Puc, 6.26. DjeKrTpoHHHIH mepexoj
H3MEHEeHHd Q. C H3MEHeHHeM Q.

paBHOBecHAs KOHGHUIypapHsa cpeianl 6ymeT xapakKTepH3oBaThCsl pas-
JIHYHBIMH KOHGOPMAaIHOHHBIMH COCTOSIHHAMH O H Pa3JIHYHBIMH 3JeK-
TPOHHBIMH COCTOSHHSMH aKTHBHOro unesipa n. Yuer DKB (anek-
TPOHHO-KOH(OPMANHOHHBIX B3aHMoOpeiicTBHi) TpebGyeT 3amucu ra-
MHJAbTOHHAHA J6 B BHIE

p—=— 1, Vot 241, Y hol (g — %" + 1", (6,90)

2
aq,
H BQpOﬂTHOCTb 3JIeMeHTapHOI‘O aKTa peakKuuu paBHa

W= X @, Wa,a, (6,91)
a, (l' nn
n, n

rae @, » — BEPOATHOCTb TOrO, UTO N0 pPeaKnuu cpega xapakTepH-
30Basacb KOH(OPMANHOHHLIM COCTOSIHHEM @ H 3JeKTPOHHHIM CO-

crosiHdeM n, a Wq, - — BEpOSTHOCTL TEpex0ga CHCTEMBbI B COCTOS-
nn’
HHe o, n’. DNEKTPOHHBIE TEPMbl (TOBEPXHOCTH MOTEHNHAJbHONR 3Hep-

THH), COOTBETCTBYIOMIHE PA3JHUHBIM KOH(GOPMAUHOHHBLIM H 3/1eKTPOH-
HBIM COCTOSIHHAM, CXEMATHYECKH H306paXkeHw Ha puc. 6.25 (aJek-
TpPOHHBI nepexon 6e3 H3MEHEHHs a) W 6.26 (C H3MeHeHHeM a).
Otauune HemoJsApHON CPeabl OT NONSAPHOH COCTOUT B TOM, YTO
Mpy TepeHoce 3/MEKTPOHA HAH NPH CABHre 3/1eKTPOHHOH NIOTHOCTH
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SHTPONHA PEaKUHH MOXKeT OHTb 3HaUMTENbHOM. DTO ompenensercs
TeM, 4TO YacCTOThl, XapaKTepusyiolllne GIYyKTyanHio HOJsApH3alHu
B XO/e peakiHd, He MeHAITcHA, a AehOpMallHOHHLIE aKyCTHYECKHe
YacTOTH NpH KOHGOPMANHOHHLIX INepexoJax MOTyT CYILEeCTBeHHO
u3MeHATLesl. COOTBETCTBEHHO 1J/1s1 HEMOJISIPHHIX Cpel CKOPOCTh pe-
aKIlH¥ MOXeT B 3HAYHTEJbHOH Mepe onpeiensiTbCH SHTPONHed akTH-
Banud. M3-3a HH3KHX 3HaueHHH aKyCTHYECKHX YaCTOT, COOTBET-

CTBYIOIIUX fJ€PHEIM OCHH/IJIATOpaM, B He-

nonsApHo#l cpeie 3/7eKTPOHHAA MOACHCTEMA

Bcerna 6ynet anunabaTuiecKH CJe0BaTh 33

: nedopMauHOHHEIMH KOeGAHHSAMH W TpaHc-

7) MHCCHOHHBIH K02 ¢HIHEeHT x No/KeH pas-

HAThCH 1.

Takum o6pasom, akTyanbHOH 3anauell

aBJIAeTCs NocTpoeHHe (H3WUECKOH TeopHH

2) ¢epmMenTaTHBHOrO KaTasnH3a, OCHOBaHHOM

Ha paccmorpennd IDKB (cm. [125, 126]).

ITpusenenHbie coobpaxenusn gaioT GU3HUC-

CKYIO TPAaKTOBKY POJIH aKyCTHUYECKHX KoJje-

6anuil (cM. ctp. 401), «<apb6L» (cM, ctp. 401),

/\f\/\ a TakXe TakK HadniBaeMoMy a@gexry do-

noanutreaonocty. Jlampu u Buaronen [127]

Prc. 6.27. pdexr gomox. [10712ral0T, UTO npo¢HIL Kon(bopMauHOHHoij

RHTEXLHOCTH. cBOGOAHOH 5HEpPrHH BJOJb pPEaKIHOHHOH

I~npoduas xumudeckofi ceo- KOOPAHHATHI JOMOJIHHTENIEH K NPODHIIO XH-

Sonuoll suepru, ITMBOHIL  MuuecKofi (sJeKTpoHHOI) cBoGoxHOM sHeEp-

sueprun, §—cymmapunth npo- [HH  (puc. 6.27). B pesynbTare B cym-

b, MapHOM Npodusie aKTHBaHOHHLIE Gapbepol
CHHKEHHI. ‘ .

fAcnpie cpenenns 06 DKB naoT HcenegoBanua BAHAHHA KOHDOP-
MalnMHd Ha CKOPOCTh MeJJIEHHOTO H30ToNMHoro oOMeHa Boaopona B
MONUHYK/IEOTHAaX, IpoBefeHHble DBapmaBckHM H COTPYJIHHKaMH
[128]. CxopocTs oOMeHa Bomopona Ha Tputu#i y atoma Cg mypuHO-
BOro KOJbIa B NOJHAJEHHJIOBOH KHCJOTE 3aBHCHT OT pacnpenede-
HHA 37€KTPOHHOH NJIOTHOCTH B NypHHE. DTO pacnpesesieHHe H3Me-
HAeTCs NMpH KOHGMOPMAIMOHHBIX JABHXKEHHAX, BLI3BAHHBIX CIBHIOM
pH u koMniekcoo6pasoBaHHeM ¢ HONHYPHANIOBOH KucaotoH. Cko-
POCTL H30TOMNHOTO 00MeHa BecbMa UyBCTBHTEeJbHAa K TaKHM H3MeHe-
HUAM JIEKTPOHHOH MJIOTHOCTH.

O6umwmit pesyastat KB cocTonT B TOM, 4TO 3/1€KTPOHHAs mepe-
cTpoiika B xome ¢depMeHTATHBHOH peaKnHM BjedeT 32 CoOOH H3Me-
HeHHe KoH(oOpManHH MaKpOMOJEKY/aH. DTy CHTYalHIO MOXKHO OIH-
caTb Ha s3bKe (U3WKH TBepmoro Tesa. IlepeMelnenue 3neKTpoHa
HIH 3/J€KTPOHHOH MVIOTHOCTH B MakpOMOJIeKyse BLI3biBaeT medop-
ManMio «pemeTku», T. e. KoHhopManuoHuylo nepectpoiiky. Ee moxk-
HO TPAaKTOBATb KaK BO36YXJAeHHE AJHHHOBOMHOBHIX ()OHOHOB, H CH-

3)
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cTeMa 31eKTpoH Moc JedopMaida MaKpOMOJeKyJsbl oKaswBaercs
nogobHol noaspony. Hasosem takyio cHcreMy koxgopmonom [129].
Dneprust KoHGOpMOHA MeHbINE 3HepTHH cBoGogHOro anekrpouna. Ilo-
HHKeH W 6apbep 115 peakiHH.

B omanune oT noafApoHa, KOHGOPMOH He SBJAETCH HCTHHHON
KBa3HYacTHIEH, clocoOHOH Nepemenathes Ha OOJsbIIHE PACCTOSHHA.
Ero sueprus GLICTPO AHCCHIIHPYET H3-32 HEOIHOPOLHOCTH U anepHo-
JAHYHOCTH CTPYKTYpH ro6ynn. Omnako ans peasnsanuu depMmeHra-
THBHOrO Mpouecca A0CTATOYHO KOHGOPMANHOHHOTO MpeBpalieHus,
T. €. BO3GYXXAeHHA JHHHOBONHOBHIX ()OHOHOB B Npejenax HeCKOJb-
KHX nentHanbix casel. JlanpHelmas koHdOpManHoHHAA NepecTpol-
Ka TVIOOYJBl MOXKeT NMpOHCXOAHUThH YyXKe He B pesyibrare DKB, Ho
BCJ1€ACTBHE KOONepaTHBHOCTH MaKpOMOJEKYJIH.

IlpencraBasieTcsi ecTecTBEHHBIM MPHMEHUTL KOHUEMIHIO KOHDOp-
MOHa K pacCMOTPEHHIO HEOJHOKPaTHO YIOMHHAeMLIX B JHTepaType
MOJIyNIPOBOAHHKOBLIX ¢BOHCTB GuomonuMepos [130]. OueBupso, uto
KoH(popMayHOHHbLIe H3MEeHEeHHs1 OJKHBEI CONMpPOBOXKAATL MepeMelle-
HHE 3/JIeKTpOHA B OHOIONHMEPHOH CHCTEMe H, TeM caMbiM, CKasbl-
BaThCsl KaK Ha 3HaueHHH MpEeL3KCIIOHEHIHaNbHOTO (akTOpa Oo, Tak
H Ha >Q(eKTUBHON IIHpHHE 3HepreTHuecKol menu E B Bhipaxkenuu
AN 37eKTPONPOBOXHOCTH

o =0y exp (— E/2RT).

OnHako cyiiecTBoBaHHe y OHONOJHMEPOB MONYNPOBOAHHKOBHX
CBOHCTB H OHOJIOTHYECKAs 3HAYHMOCTb NOCJAeIHHX OTHIOAbL HE I0Ka-
saubl. Habnionaemeie sddexTs mioxo BOCIPOH3BOIHME, OHH MOTYT
00DBACHATLCA HOHHBIMH NpUMECAMH H IpyruMu daktopamu. Kak yxe
CKa3aHo, BCe TO, YTO MH 3HaeM O CTpyKType H cBoHcTBaX GHOMOAH-
MepoB, He gaeT OCHOBAHHH CYyHTaTh HX MOJYNPOBOJHHKAMH (CM.
ctp. 110).

Hanporus, nonnyio npoBoguMoctb MeMGpaH BeposTHO clenyer
paccMaTpHBaTh Ha OCHOBe KOHIeNUMH KoHdopMmoHa.

B nanGonee nenocpenctBenHodl ¢dopme nmpencrasiaenus 06 K1,
0 KoH(OpPMOHE MNPHMEHHME K OKHCJHTEeNbLHO-BOCCTAHOBHTENLHBIM
thepMeHTaM — K [HTOXpoMaM. ¥Yxe choOpMYJIHPOBAHH THIIOTE3H,
oGpAcHALLIHE OKHcauTenbHoe GochopuiInpoBanue Ha OCHOBE Npef-
cralenuit 06 KB {131—134]. TlpoBeneHs MomenbHLIE KBAHTOBO-
MexaHHYeCKHEe pacyeTH 3JE€KTPOHHOTO oOMeHa y [HTOXpoMa C.

SkcnepuMeHTanbHylo nudopmanno 06 IKB Moxer matb cHcre-
MaTHUeCcKOe HCCieJ0BaHHe H3MEHeHWH XHMHYECKHX (3JeKTPOHHBIX)
CBOHCTB GHOMOHMepa, BLH3BAHHBIX H3MEHEHHEM JIHTaHAa HIH KO-

“thakropa, ¥ HabJOfeHHe BO3HHKAIOIHX NPH 3TOM H3MeHeHHH KOH-
dopManHOHHEIX CBOHCTB MAaKpOMOJIeKyaHl Kak uedoro. Takoe nccie-
JI0BaHHe GLIJIO MpOBeJeHO Ha CHCTeMaxX acmapraraMHHOTpaHcdepasa
(AAT)— nuraun (xodaxtop) [135, 147, 148]. Msyuanack aexatypa-
U B pacTBope MOYeBHHH anodepMeHTa, HOPMaJbHOTO Xododep-
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MeHTAa H psiga KOMIJIEKCOB anodepMeHTa ¢ MOAH(PHUHPOBAHHHIMH
KotepMentamMu., PaBHoBecHbie H30TEpPMBI JI€HATYPAlHU pacnanaioTca
I/ H3YYEeHHBIX CHCTEM Ha JBa THIA KPHBBIX — CO 3HAYeHHSIMH KOH-
HeHTPalHH MOYEBHHH Cm, OTBEYAIONIUMH CpejHell Touke geHarypa-
UMM H paBHBIMH npuGnusurensio 5 w 7 M. Becbma Gauskue no
97IEKTPOHHOMY CTPOEHHIO CHCTEMBl, COJepXKalllie COOTBETCTBEHHO
€—0O—CH;- u C—H-rpynnu, nawor passbue kpubsle. M3BecrHo, uTO
Hanuune —O—CH; npensitctByer 006pasoBaHHI0  anbJAHMHHHOM
cBasu ¢ AAT (cm. crp. 380). HanpotuB, KpuBble a1 aMHHOGDOpMHEI
# xonotepmenTta, BocctaHoBnenHoro NaBH,, npakruuecku cosna-
1a10T, HECMOTPA HA TO, YTO B MEPBOM CIyyae anbjfHMHHHaAA CBA3b
OTCYTCTBYET, a BO BTOPOM OHA O4YeHb NpouYHa. DTH pe3y/abTaThl HENo-
CPelCTBeHHO NMOKA3biBaloT, YTO 371eKTPOHHBIE H3MEHEHHs B aKTHBHOM
IeHTPe CHJILHO CKA3bBAIOTCA Ha KOHGOpPMalnHOHHON CTaOHIBHOCTU
6enka, O ToM e CBHAETE/NLCTBYIOT JaHHBIE, NOJYYEHHBIE 1/ MHO-
-rno6uHa (cM. . 7).

ConocraBnenue (epMeHTAaTHBHOTO Iponecca, KataJH3HPyeMOoro
AAT, c peaknueil B KOHTPYSHTHO MojesnbHOil cHcteMe (cM. cTp. 381)
NoKa3sbiBaeT, 4To B ()epMEHTHOH CHCTEME MNPOHCXOAHT BHPABHHBA-
HHE SHepreTHYeCKHX YPOBHEH pPa3/HYHBIX NPOMEXYTOUHHX HOpM H,
TeM caMbIM, cOTVIacHO mpaBuay Bpencrena, nmonuKenne aKTHBAIHOH-
HBIX 6apbepoB. B 3TOM mnposiBasieTcsl KOMILieMeHTapHOCTb Npodunei
XHUMHYecKol (2/71eKTpoHHOH) H KoH(bOpManHOHHO! aHepruil (cm.
ctp. 408). MoxXHo NpeanosoXuTb, 4T0 H3MeHeHHe KOH(POpMaHOH-
HOH cTal0HMAbHOCTH Oesika Kak LeJoro Koppeaupyer ¢ kKoHdopMa-
IIHOHHOH cBOGOAHON 3HeprHeldl MHOroctagHiHoro npotecca. Ilpome-
}KyTouHble (OPMBI, BO3HHKawomHe B peaknuu ¢ AAT, Monenupyotcs
KOMIJIEKCAMH XosioepMeHTa ¢ HHMHOHTOpPaMH, OCTaHAaB/HBAIHMH
peaknuio Ha pas/HuHBIX cTaausx. Dbna usyueHa peHaTypanust ta-
KHX KOMIuiekcoB. M3 3nauennil ¢, cornacuo Tendopay (crp. 245),
MOXKHO HaiiTy abCoJIIOTHHE 3HaYeHHA CBOOOJHOM SHEPTHH jeHatypa-
unu AF, onpepensonide KoH(GOPManHOHHYI0 CTAGHAbHOCTb. ¥YcTa-
HOBJIEHO, uTO KOH(OpManHoHHAA cTaOWJIbLHOCTb Ha PasHbIX CTagHax
nponecca pasanyHa. Popwmbl, obsanaoliye HaUMeHbllell XHMHue-
CKOHl 9Hepruef,, B KOHIPYSHTHOH CHCTEMe HMelOT HaHOGOJIbIIYIO KOH-
dbopManHoHHyO 3HepPru0. DTH pe3yabTaThl COMacyloTcsa ¢ NpeacTa-
f)JIeHI/IeM ]o KOMIIJIEMEHTApHOCTH, peanu3yeMoit B pesyabtate KB
147, 148].

§ 6.6. METANODEPMEHTDI

9KB oTueTnuBo NPOSBAAIOTCA B CBONCTBAX METAAAOPepmenTos.
Metannu cnyxat KopaktopaMy MHOTHX (epMeHTOB — B GObLIHH-
CTBe KJaccoB ¢epMeHTOB HMMeIOTCA MeTajno3aBHcuMble, Mon mMe-
Tasna HemocpeCTBEHHO BO3AelicTByeT Ha KoHdopManHonmnsie cpoii-
c¢tBa ¢epMeHTa u fABndercA YnoOHOI AAA HCCAENOBAHHA MeTKOH B





