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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BpeMs pesaKcanuH KOH(MOPMANUOHHAA BHEpPrusA TpaHCHOPMIIPYETCHE
B XUMHYECKYIO, T. €. 3JeKTPOHHYIO.

Jra KapTNHA TOJHOCTHIO COLNACYeTcA ¢ KOHNENMIAMH INeKTPoH-
Ho-KOH(opManuonusx B3aumofeiicrenil (JKB) n roudopmona. llpu-
Menurensno K I3 MoMKHO HpeAmoNoXnTh, YT0 B HYHKTe COIpAKe-
nua cosfaercA JabuIBHBIT KOMIUIEKC Me/KQy HepeHOCYHKOM M HEKO-
TOpO¥ TpYINIoif B AKTHBHOM HeHTPe QiepMeHTa CONPsHHEHISA, POIb
KOTOpO#i, BeposaTHO, urpaer ageHunn cBasaunoro AJ{(M. [Ipn pexaxca-
ouy [~ — 11~ B Kakoii-To MOMEHT JHepreTHYECKHI ypOBeHb, Ha KO-
TOPOM HAXOMUTCS DHEKTPOH, NOHMMKACTCA O aKNEeNTOPHOTO YPOBHS
afleHVHa. JTH BA YPOBHA pasjelieHst GapbepoM, 10 BO3MOKeH IOJ-
Gapoepublit TyrHeAbHbIL nepexrod 3dIeKTPOHA HA AJeHUH. Y BelHye—
HMe DIeKTPOHHOH ILIOTHOCTH HA AeHIHE COIPOBOKIAETCH pPe3KHM
ICBBIHIGHITIEM OCHOBHOCTH amMuuorpynnsl. Eciu B aKTHBHOM ULeHTpe
AT®-cunrerassr uMeercs aneKTpodEALHAA Tpynna (mampuMep, Kap-
Gokew), TO ajenuH pearapyer ¢ Heio, o6pasys aMHIHYIO CBA3b.
B caenyomuii MoMent penakcanud ypoBeHh HepeHOCIWKA OIYCKaeT-
¢ HIDKe YPOBHA QJeHHHA W OJIEKTPOHHAA ILIOTHOCTEL MePeXOauT
¢ ajeHnHa o0parTHO HA pegoOKC-TPYIIY TOrO jKe HAN Cllexylomero me-
penocunka anexrpona B LT3,

Baomendeasn u Yepuasexuit (1973) o6ofumguau sty mogeis
NPUMEHHTENFHO K JIO0HM (epMeHTAaTuBHBEIM peaxnuaMm. Dopmyan-
pyercsl mOCTYIAr, COrIACHO KOTOPOMY KOHQOpPMaNUOHHOe H3MEHEeHHE
cyberpardepMeHTHOT0 KOMIIEKCd, Caefylomee 3a NPUCOCHUHEHUEM
cybcrpara K aKTHBHOMY HEeHTPY (epMeHTa, BKilOUaeT B ceGs KpoMe
pasphiBa cTapepix M 06pasoBaHMNsT HOBBLIX BTOPHYHBIX CBf3eil B Maxpo-
MolleKylle Oelika Tax;te XMMHYeCKMe uaMeHeuus cyberpara. JneMeH-
TapHBIl aKT (epMeHTATWMBHON peaKOUM 3aKiiovaercd B KoHdopMma-
NUOHHOM H3MeHEeHHH MaxKpoMojieRylnnl (gepment-cyHeTparHoro Kom-
miexca, OCH), wu cropoers mpespamenns cyGerpar — IPOIYKT
OLpPE/eIsIeTCs CKOPOCTHI0 3TOro KOHMOPMANNOHHOTO H3MEHEIHHS.
Mo:xHO npejcTaBUTh KaTAJINTHYeCKHU paspsis ceasu A — B cyGerpa-
Ta WOCIEOBATEILHOCTHIO UETRIPOX CTaIuii:

A—B+E>A—BE>ATB>ELA+BSE+A LB,

3necs 1 — 6uierpas cragus odpasosanus MCH, 2 — Mepnennas pe-
narcanus ¢epmeHra E B HOBYIO KombOpMaunm E, 3 — 6sicrpmir
OTpHIB TPOAYKTA, 4 — MeaneHusit nepexon E — E. Ha Beex cragmsax
DPOUCXOLUT H3MEHENHe CBOGOAHOI DHepruu.

Ha ocHoBe TeopHu pellaKCA{UOHHHX KOH(POPMANMOHHEIX Tepe-
X008 ButoMendedsi B mocIeAHue TOALI POBEJ IKCIHCPUMEHTANBHEIE
necaenopanns cuHresa ATM B OGuomormveckux MmemOGpanax — Kak B
MHUTOXOHJApUAX, TAR M B THiIakompax (cM. ru. 14). Iloxaszamo, uro
AT® cunresnpyerca n3 AP u docdara upun craakoobpassoM Immo-
puimennu pH epeast or 5 70 9. 310 MOMHO TPAKTOBATL HE Kak pe-
syasTaT co3fanusa tpancMeMmbGpannoro rpamuenra pH, a war cuep-
CcTBHe BO3HUKHOBenus HepaBHoBecHHX coctosumii AT®M-aszst w apy-
rux 6eNKoB B HelAX HJIeKTPOHHOLO TpaHcmopra W/Mim mesoil Tmia-
Xoupmuoti MeMOpaHL 6Iaro/iapA JUcCONMANu ODpeleleHHBIX KHCIOT-
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HHX rpynom. XemuocMoTmueckag Teopusa mpusopur k cunresy AT
apu monusenuu pH. B xome pemakcannmu HepaBHOBECHOTO COCTOSHHA
pepMenTa peanmsyercs smeproakmentopHas craaums cunrtesa ATD
(naupuMep ocpoGomgenne ceazanmore AT®, obpasocsasmerocsa 0Oea
3artparsl oueprun n3 AJl® u @,). He ycnesmaa penakcuposaTh MO-
Jeryna (epMeHTa CHYMHT MepBUYHBIM MarposproM. Yucio Molerysn
AT®, obpasyouyixca 3a cuer ckauxa pH, cocrasaser 2—5 3a ofuu
CHAY0K Ha OJHY Ielb 3JEeKTPOHHOIo TpaHcmopra. [lis MuToXoETpHE
BpeMs pellakCallill Ty, T. €. BpeMs, B Teuenwne Kotopore hixop AT®
CHUKAETCA BIBOE, COCTABIAECT NpW KomMHaTHoit TeMmeparype 10 c,
T. e. perarcanusa gocratoyno mejenna. Cuutes AT® B pesyabrare
ckadra pH jomoimitesren K TaKoBOMY Lpu HOPMAAbHOM OKWCJH-
TelbHoM (QocdopuiipoBany.

Takum 00pasoM, pelaKcallUOMHAA TEOpPHSH, HEOTHeJINMAasd, OYeBU[-~
o, or teopuu JNB, momyyuia BechbMa CYLIECTBEHHBIE DKCIEPAMEH-
TaJbHBIE IOATBEPKIEHHA.

JlAs HOCTPOEHHA KHHETNYCCKON TEOPUHM HY}KHO OUOPEeNeInTh OTHOCHTENbHYIO
PoaB IBYX MexaHu3MoB — nagfapeepuoro nepexoga mo Jipmury (cm. § 6.1) m
rynneavroeo afPerrta. Bropoil odeKr npu mepenoce snexkTpoua B GHosormde-

cKoft cicreve Obut Bneprnie pacemorpen Uanmcom (1963).
Komncranra cKOpocTH akTHBALHOHHOrO mepexoma paBHa (c. 175)

b= exp —C | (13.16)
K

Yrueao akToB TYHHEJBIIOTO neépexoja B eJuNuny BpeMeHHn paBHO
dnl ye——m]
ky = v, exp [— == Vem (U= E)J, (13.17)

rie Vo — 9acToTa (KoJdecbaHilily diexTpoHa, Beamdmna mopagka 1017 ¢!, L —
mupuna Oapbepa, U — ero BeicoTa, £ — ypoBeHb DHEPTHH DJIEKTPOHA, Mg — €ro

£
T
£ Y v
’ ,/Afi —t ) &
; ; 2

Puc. 13.11. JiBe HecuMMeTpUIHbIE NOTeHNUaJbHbIE AMbI, pasjeleHHble GapbepoMm

wMacca, Ha pue. 13.11 mokasaHa cXxeMa DOTE@HOHAJBHHX AM JIBYX COCEHHX 3BCHDw
es 1ITI9. .

Ilonnag cKRopoOCTh HePeHOca oNpejelAeTcs cyMmo#t &y m ks Ilpm Bmicokmx
TeMmepaTypax mnpeo0iajaer NepBblii WieH, OPH HH3KHX — BTopol. CorzacHo

+
mMetomumes omenkam L & 1—2 mm, U =~ Gt =~ 1—2 5B, Ilpm drux smaguennnx-
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ky > k). Orclopa ciepyer, 9T0 mepexopbl NOMKHH OBITh IPAKTHYECKN He 33BH-
CHEMBI OT TEMOEPaTypbl, UTO NPOTHBOPEYMT ONLITY. OTO NPOTHBOpEYNE MOMKHO
00 BACHATE.

TynneanpoBaHne dAEKTPOHA BaBHCHT OT COOTHOLIETHA MEXKIY PA3HOCTHIO
SIIeKTPOHHHX yposueit AE (cMm. puc. 13.11) m penmuHnod pe3odaHCHOro pacmien-
JIeHNA:

AE, =Eexp[—2i}‘f_' 1/2me(U—E)]. (13.18)

Ecrm AE > AE,, o TyuneasHoro mepexofa ue Oyper. llpu AE << AE, nepexof
opodcxoxur 3a BpeMs T, = A (AF)~!, Tlomw £ =2 am, U —E = 2 3B AE, =~
~ 107 3B. 3mavenns AE B LI119 momxns GuTh MHoro 60MbiIe, B TaKoil nMiealh-
1B Depexog HeBoaMosked. TyHuenHpoBaHme, OAIAKO, NPOMCXOJUT BCASACTBHE
IUCCHNanny BHepPrum, oGecneudBawiieil cOIMKeuwe JIEKTPOHHHX YypOBHedl u
oupenennemoit IHKB. Uepnasckas u YepnaBckmit paccMarpmBaIOT NOTEHI{UAANb-
Hbie AMBI, 3aIMAIEeHHe 0T MOHHOI cpeldbl HeNOAAPHOH 060m0uKoil. JJomyctuM,
970 CyILeCTBEHHA JHUINIb OfHA KojebaTennuas crTenenb cBoGojgst. BO3MOMHO BO3-
OympeHue gonebarehaoro KBanTa Ey, npuueM

AE = oy = Ei, (13.19)
Wil yBeandenue 3Hepr1m yie mMelieroCd KBaHTa
AE = AE, =% Aoy (13.20)

Snavenusn Ex @ AE. nopsanxa 0,4 sB. BepoaTnocTh TyHHENbHOTO Iepexopa OpH
yeaosnn (13.19) Boipakaerca opmynoii

2 -
w:z_g_p(AE) Fexp [_%L Vim, (U= E)]. (13.21)

3necp p(AE) — numotHocTh ypoBHeil KomwewHoro cocrosHus, g2 = 1072—10~*—
KolicTalma, Xapakrepusylomas «cumly cBasw». B caydae (13.20)

E? ko 27
w = = p(AE-—AEK)exp(—— “‘f ) exp [— = V 2m, (U — E)]. (13.22)

Bengunna w 3aBUCHT OT TeMIlepaTypbl.

B crexymomem maparpage KpaTko oOCYMI3eTCA KUHeTHKA OKHC-
JIeHIA — BOCCTAHOBJIEHUA IUTOXpPOMA C.

B GuonmonmMepHBIX cHcTeMax BO3HHKaeT KoHQopmor (c. 198).
Jlanee mpusojuTcs rpy6as oleHKa ero 9Hepruu H pa3Mepos.

B cpepe, comep:kamieii paBHOMepHo pacnpeneneHHble HOHBI Macchl M, B3am-
Mojeficteyoune no sakony Hyaona, mmeem (cormacno TeopeMe BHEpuana)

VoMu? =~ e?fr. (13.23)

CKOpOCTH v ¥ PACCTOAIMIO I COOTBETCTBYeT KpyroBas 9acToTa KoieSammil

v 8n ¢
=Y = 2= n, 24
o= t= Y e @2

-1
e n = (%E r3) — gneixo WONMOBB epumHUme obbeMa. BaamMogefictBys ¢ xo-

gebaunamn  (kon@OpMANMONUBIMA HepexojaMu) HOHOB, aNeKTPoi npuodperaer
PHEPrulo k 0y U MMIYJIBLC

el 4 /5.2 3
p= Vlmeﬁ,(uﬂ = ‘/4sz (0‘2(,
e me— macca aneKTpoHa. CoriraCcHo COOTHOHIEHHIQ HEOUPENeNeHHOCTe# COOT~
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BETCTBYIOINUI Pa3Mep 3JIeKTPOHHOTO 0fiaKa paBen

_x P _ /3 B
1=3=V e, .‘2n‘/ mictn

Brons Goponckuit panuyc ap == h/m.e?==0,05 um, moxydaem

s 734 /" Ma, W 57
=1 3 May o 3/ 3.4/ M (13.25)
32n mgn v 321‘(1/ m nag
€

Pasmepst KoHGOPMOHA HOJBKIL OBITH TOro K€ NOPAJKA. JUCPrUA MOIAPHI3ANUM
[0 NOPAJKY BENUYUHB! PaBHA

Ep = ¢¥/(eq), (13.26)

TAE € — MEKpPOCKONTYecKas NMdNeKTPHYecKas OpomnuaeMoctsh, Hakomen, oTmo-
menae Ep, K aHepruu KoleGaHWil AaeT 9HCIO KBAHTOB, y9acTBYyIOLIMX B olpaso-
Baonn KOHPOPMOHA:

N = E,/(hoy). (13.27)

Jlna Gemwos cpefiee 3navenwe MIOTHOCTH 3apANOB n =~ 102! cM~%, 1. e. paccron-
HEe MemAy 3apanamm mopsanka 1 mm. Ecnn 3apans pacumogoskedsl HAa IPOTOfIax,
To M == (6,2-10%)~! r. BennuuHy & MOMHO cunTarh paBHO# 3. ITonyuaeM wyx =
~ 21-0,6-10'% ¢!, paameps wondopMmona ¢ =~ 1,5 uM, T. e. Hoxapnaanueil ox-
BaYCHA OPAKTHYECKN BCA MOJNeKYla. JHeprus nodspusannu £, =~ 0,35 8B, caBur
yposHel dleKTpoHa Toro jke mopsanka. Hakonen, N = 15.

B xmHETHEKE 2JEKTpOHHO-KOH(QOPMAOUOHHHEIX UEPEeXOJoB MOIKHO
BHIJIENNTEL uYeThIpe nponecca: 1) xonebaumsa oieKTpPoHA BHYTPH AMBE
¢ wacroramm mopanxa 107 ¢'; 2) wonebGamma aToMeB ¢ YacCTOTAMM
popspaka kI'/h ~ 10*° ¢™' u ¢ amnaurynamu 107*—10~° mM; wactoTHl
yupyrux Ronebammii Genkomoil rnoGynst mopamka 10'°—10" ¢
3) rymmenmposamme oaextpona, T~ 1077—107° ¢, paccroanua
12 uM; 4) mepiennrie KoH(pOPMANNOHHEEE NEPEXOIH B MAKPOMO-
aeryne, T=>10""° ¢,

Takum 06pasoM, MOJKHO HE PAaCCMATPUBATL OBICTPEHIE NPOUECCHI
1) —3) u ycpenHATL N0 BpEeMEHH WOJNCMKEHUA JJIEKTPOHOB W aTOMOB.
Hmenro Takag mponefypa ONpAMEHEHA B ONWCAHHOH BHIIE pelaKca-
noHHON Monenn. Monerysa, TOAYYMB DJIEKTPOH, OKA3HBACTCA B HE-
pasHOBecHO{l KomopManuu, MeINeHHO peJaxcHpyoIneii R pasHose-
cuo. [ga tympensaoro sdderra rpebyeTcs modTOMY He CoBNAJiCHHE
DACKTPOHHEX ypoBHEil BOCCTAHOBICHHBIX JOHOP3 M AKHENTOpa, HO
Haamume Hale:kamuM o6pasoM  paclooMEHHOTO BHPTYaIbHOTO
3JIGKTPOHHOTO YPOBHA AKLENTOPA B OKHCANTENLMON Kou(opManum.
Jueprua, BHAEAWBIIAACA NPH TYHHEIWDPOBAHWY, JUCCHNHPYET, HO
3HeprHsA, MENEeHHo sHieideMas upun KoEdopMmanmonHoil penaxca-
nRru, Mo;KeT ObiTh KOHBEPTHPOBAHA B DHEPrUI0 Makpospra. Bymyum
CBA3AH € YCIOBRAMHU pE30OHANCa JNEKTPOHHBIX ypoBHEH omeprum,
TyHneabHHHE 5PQPeRT moxBepHieH BIMAHNIO MeMmOpaRHOro MOTEHIMA-
aa. CnenoBarenbHo, BO3MOMKEH peryafTOPHHII npopecc — MemOpan-
HEAl moTeHNHAN. CO3[aBAaeMBIl AKTUBHHM TPAHCHOPTOM WOHOB, 3a-
BUCHT OT CKOPOCTHI IEPEHOCA DJEKTPOHOB, B CROI0 OYEPENb DPEryiu-
pyemoit MeMOpaumEM uoTeHHmanaoM. Peanusyercs ofparHag cBA3bL,
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ofeceunBaomasn aBTOMATHYECKOE MNONJEp/HaHHe CHCTEMBl B YCIO-
BUAX, OIU3KNX K PE30HAHCHBIM.

Koudpopmanmontrie co6hITHA HECOMHEHHO UIPAIOT BaMHYIO POIb.
B compAralomux membpamax. Caexyer AyMmMaTs, 4TO HapAALy € DIEKT-
pouso- ROH(bopManImHHm\m peanusyoTca # IPOTeHHO-KOHQOpManm-
oHunle s3ammojeiicrsud. Ilporoubr TaKiKe MOTyT TYHHEINPOBATE —
B OTIHYME OT Gojee TAMOILIX aTOMOB M IPYIN.

§ 13.5. Hutoxpom ¢

Cpenu DIEKTPOMHEIX TEPEHOCUYMKOB JIYydlIe BCEro MBYy4eH IHTO-
XPOM ¢ — YHHBEPCAJBHBIA TeMceofep:Hamuil 0Oesok, o6A3aTeNbHBIT
YYACTHUK IPOLECCoB ABIXauuA JIOORX OPTaHU3MOB, HAUNHAA C JPOK-
JKEBEIX KJIOTOK M KOWYAH UYEJOBEKOM.

VYerauopieus! mepBUYHBIE CTPYKTYPHI OUTOXpoMa ¢ MHOTUX fe-
cATHog oprammamos. lfuToxpomer ¢ moasonounnx copepikar 104 amm-
HOKUCJIOTHRIX OCTaTKa, HaceKomeix — 107, wuumsmux pacrenuit —
107—109, sereummx — 111, IocnegoBaTeNbHOCTE 0CTATKOB XOPOIIG OT-
PasKaer GMoJoTHUECKYI0 spoaonuo (c. 35, cM. Tar#ke § 17.9). IBoaio-
OUOHHEIe M3MEHEHUA HUTOXPOMA ¢ BO BCEH ;KuWBoIll mpupoje cBojATed,,
Kak [pasmic, K 3aMEMIEHHAM OCTATKOB BHYTPH OJHOre Kiacca (rma-
podobupe apomarmyeckue, ruapoobusle anndaraueckne, TATPo--
PuirHEe ocHOBHBIE, TMAPOQUILHE® KUCIOTHEE, aMOMBAJIeHTHEIE).
ITe yKaspiBa€T Ha JaJEeKo HAYIEe CXONCTBO NPOCTPACTBEHHOIT
CTPYKTYPH BCEX NUTOXPOMOB C.

ITuroxpoMer ¢ — pgpesune Genxku. B Xome 9BONIONUYN KIETRA mepe-
I 0T aHadpoOMBIX Npomeccos K JApXaHnio. VMewHo Ha »To#l cra-
aun, gpuMepuo 1,2 - 10° ger masaj, BO3HMKIA MUTOXPOMEL C.

CralunbHOCTs OPOCTPAMCTBEHHONW CTPYKTYPHI NIUTOXPOMA €, BBI-
paboranHasg B X0je DBOJIONUU, HOKA3KIBAETCA, B YACTHOCTH, TEM, UTO
RUTOXPOMBI ¢, BRIJIEIEHHbIe U3 J060Te DYKapuUoTa, pearnpywr in vit-
ro ¢ DUTOXPOMOKCHAa3oil snw6ore apyroro supa. CrTpykrypa nuTo-
Xpoma ¢ nokxasada .Ha puc. 13.12. I'pynma rema coegunena marcit u
IMecTofl BAJIEHTHOCTAMH ATOMA JKENe3a C MMUIA30JILHBIM KOJIBIOM
Tuc 18 m aromom ceper Mer 80. T'em cmsAzam KoBaleHTHO TaKKe
¢ ITuc 14 wu Ilme 17. Bauwmailiee oxpys#ienne TreMa — HOCIEI0Ba-
TenpHocTh 0cTaTkoB 70—80 — wuBapumanTHe. DTH OCTATKM O/IMHAKO-
Bel mourn y Beex Bupos: -Acu-IIpo-Jlus-Jlns-Tup-Une-IIpo-T'nu-Tpe-
Jlus-Mer-.

EecrectBenno gymate, uro xoE@opManusa IUATOXpOMa ¢ M3MEHAET-
ca gpu mepexogax Fe’* == Fe®t. JlepBoHauanbHbie pesyibTaTH PeHT-
resocTpyKrypuoro ananmsa ([uxepcon, YUH(NIT) DOKA3HIBAIN, UTO
OpHM BOCCTAHOBIGHHM NUTOXPOMA ¢ M3MEHAGTCA MOJNOMEHHE HEeCRONb-
KNX 8pOMaTHYECKAX OCTaTKoB. Jra mpamasa gemosncrpapus IHDB smi-
riagnena OveHL NPUBIEKATENLHOC. I COMMANEHUIO, 9T Pe3yALTAaTH HE
nogTeepauinck. JIMne HepasHe o0Hapy:KeHL! Maible DPa3nWYHA B
NPOCTPAHCTBEHHOM CTPOGHHH OKHACIEHHOTO W BOCCTAHOBICHHOrG IU-
ToXpoMa ¢, CBORAMHUECH K U3MEHOHWIO HONOGIKEHHA MOJIEKYJLI BOJSI,
OPUMBIKAIOMeNd K reMy. :
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