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© UeHYp&llbHYA Ha)"l~MCCAe.llOUTeJlbCKHii HHCTMT)'T HHcpop111aUHH 

H TeXHHKO-,KOHOllH'leCltHX llCC..'le.llO&aHH ii no aTOMHOA HayKe 

H TeXHHKe (UHHH11T011MHCjlop11l 1985r. 

H:;!BeCTHO, 'ITO B Jn..AS ,nJlltTeJlb.HID1 BllC OKOTeMnepaTY)BJd OT­

llll' c n ocJie,IzymtRM Cl!lCTPllM OXJ.[a;.~el:DileM ;ltO KOMHaTHOI TeMIIepa' __ • 

Ilpm!O.IJ;li!T K yBeJllfltemm KOHIJ;eHTJrunlll CBOClO,nBHX MeK'rpOl ''JB . 06-

pa3Il,ll p-T1i1IIB. KOHBepTl!pJ'l>T B n.-nm [I] . AHaJior:ircunni a<PPeKT 

HaelJ!ll,I(aeTCJ1 K IlpK oelJiy'lelllll! aToro MaTepBB.Jia BllCOKOaHepreT:II'IHli-

Mll 'laCTKUB.Mll ( aJieK'rpOHaMR, Hel'rpOHaMK T.;it.) [2-

B JIRTepaTYpe .If.1L1i nepBoro CJly'IWI HaelJI~eM!il ~ KT npmrxc11. 

BaeTc.a: llaJlK'lKll B oelpa~ax HeKOHTJlOJIKpyew x npKMecei ( Me.IJ;F> ,. 

OHK HaxO;lt.B:TCJ1 Ha .IJ;li!CJIOKaIU!JIX K MeK'rp:II'leCKK HeaKT'1J',HJJ IlpK Ha-

rpe:samm a TOMH Me.IJ;li! OCBOClOllr,Wlm'CJ1 OT CB.a:'.3eit K BXOlt.B: p eme T-

lt9' r.n:e CTaHOBJITCJl ;ltOHOpaMI! . BicTpa.a: 3a:KaJIKB. ' 3aMOpaJt:imaeT" 

3TO COCTO.lllll'!e . 

IIpe.JUIC>.iiara eTc.a:, 'ITO B CJIY'lae OClJIY'l~HKJl yBeJIK'ietme ROHIJ;eH­

Tpan;JDt CBOClO,nBHX M eKTpOHOB B J i .As ClyCJIOBJieHr F;'l:· fm'CHOBeHR 

eM ;iteWeKTOB ;ltOHOpHoro K ~enTOpHoro 'l'KllOB npH'le 

KpaTHo KOHK30BaH!l , a ~enTOPll - O;ltHOKpaTHO [ 5] . 

HOp!l J.UJY 

B paeloTe (2] TOJ?LRO BCKOJll.•l> OTMe'la~TCJ1 'l'l'O ---: ajxpeRT, 

no-BH',D;RMOM;y, u oimo oel'bf!CHHTI> :sa.imimeM IIpKMec ea B oel.J1y<Iemmx 

oelpaau.ax. 

l J!peatRC'<!~* •Hsa'ltecd 
• .: ;~i:::n 1TYT 

-..••·• npenp&n•T<tm 



, . TOM 'ITO Tl 

'~emmx Aut3y 
:ztt c etttmc Texn 

unmx clpaau,a x 

UllR CBOclO.IU!H 

Ka IoI CM-3 

TpanruI HaMitoro 

n;eHTpan;KeA, TO 0 

H cymecT:sym IIOJiyIIpoBOJOIHROBHX 

uemm: , Tax ltaK IIOJJy'mTb HX B 't)][CTOM 

HeBo3MoJr:Ho B cIIem1a;u,ao He~el'HpO-

, :Jn P R i .al\. npa:B.Wlo ltOBneHTJ>El-

TOKa !I1).ll: KOMHa r: Oit 'eMIIeparrype IIOpH;Jt­

D TO BpeMR: KaI< KX col"· :TBeHHruI KOBneH-

• ECJDI IIOJ!y'mlJl'Cff oclpa3 • c Meru.meA KOH­

lfB(UJT ClLIIl>HO KOMIIeHCKPOBaHHliMllI. 

.lli!MORaIUtn / IMJISJTCH ~ei1HHMll .ne\f>eRT&fi!I H OOH'IHO Ka.KllM-To 

oclpasoy opuc11·rHJJOllw111. C.ne.no:eaTeJlbHO, HSMeHemte xoHn;eH'rpan;KH 

0B060,ItllliX MOICT}>OllOD n ommo sa:mtCeTb OT :nanpaBJieHJIJI OclJIY'leHKSI 

IIO OTHOlllCIUll> It ltOHCTllJLllOrpacfJH'I0CKHM OC.flM MOHOKpKCTaJIJJa. Ha­

C'KOJIUO HllM HIUlOOTllO B JIHTepaTYpe TaKOI ajl;peKT He OllllcaH. KpoMe 

roro n 

no.a BO 

Ba CM 

~o:naua 

.)U!CJIO 

1co1toTeMnepaTYpIIoro OTDra Heo6.Jry'IeHH!lx o6pas­

o rox npe~noJiaraeTC.fl , 'ITO a TOJ\ti Me.ItH .no HB.I'pe­

m ,ll;l!<:JIOKa!l,IDIX , O,nHaKO HK B omioR pac>oTe He llICCJie­

,JOC Tb "IirICJia TepMOMeK'rpOHOB OT W!OTHOCTK caMKX 

~ettCTBKTeJlbHO aTOM!i Me,na CllI;!QlT Ha .D;HCJIORan;K-

.flX TO c YMClILmelll/IeM :e:x KOBneHTpan;mJ yMeHbllBJIOCb Olil irI 'llIMO 

MCKTpO!IOD S~aIIHHX BtlCOKOTeMIIepaTYIJHHM HarpeBOM. 

t! O.IJ.11H ~KcnepHMeHTaJil>mil!: !fiaRT' ROTOp litt OTMel!eH B pa6o­

Te 6] - YMe1a,melill'.c TeWionpoBO,nHOCTK ::J n ,qs npir! asoTHHx TeMne­

pa TY.Pax np11 6o.1Ibmruc ~osax OOJJY'l'.amtKX a.nexTpoHoB c aHeprnelt 

50 t.l&B H· clo.;u,moe . Cos.naeTC.fl Bnetm.TJieHKe, 'ITO B pemeTKe 

:ln..F\s yxe cymec TByeT ~OBOJibHO 60.llbmoe ROJIH"leCTBO Ilpl/IMecma: 

neHTpoB, ROTOpHe Ii!: ~o o6JJY'!elll!lH CllL7IDHO pacceKBal)T q,e>HOHH. Ilo­

&TOMY K TeWionpoBO,nHOCTb Cpa.BmITeJU.IiO Ma...'IO K3MeID!eTc.sr IIOCJie 

4 

06Jly-qeH1:UI. 

B HB.CTOII!lle2 pacloTe 4CXO~ BS BMellltKXCJI • co6cTBeHHHX axc­

nepHMeHTaJll>IUC( ,naHH!iX • OD;eHOlt a<PPeltT }'BeJDl'leHHll ltOBneHTpaIJJm 

CBo60~X M 0K'rpOHOB IIp!I o6Jry11eHD ( Tait ae, lt8.lt ll IIPH lllCO­

KOTeMIIepaTYIJHOM :earpeBe Heo6Jly11emn."X o6pasn;oB) 06'.ba:cHJ1eTCJ1 

npacyTCTBHeM B MOHOKPHCTaJIJlaX :1nJIS HeitOHTPOJlllilY0MYX JII!F.!0-

cel B BR.ne HeC~OEHHX ROMll1IeKCOB. 

I. CRa"laJUl oclcy,IOIM BOIIpoC YBeJDl'leHBll ROHn;eHTpe.n;Kll CB06o.n­

HliX a.:eK'rpOHOB B ::Jn.As IIOCJ10 ~TeJll>HOrO llHCOROTeMIIeparrypao­

ro HarpeBa c noc~e.nyDitHM 6HCTPYM o~eHHeM ua IIPHM0~ .naa­

HHX pa.6oTH [I ] . Ha p!i!Cymte BOCIIpoH3Be,neua 8KCII0pHMeHT8Jll,Jl.M 

sal3.ll:CKMOCTb .no6aBO'IHOI KOBneHTpan;iDI aneRTPOHOB OT BpeMeHH BY­

COKOTeMIIepaTYIJHOro :narpeBB. c noCJieJzyU11el 3al<8JIJtOI o6pasn;oB 

n- :Jn .As t I]. TaM lite .nM cpaBHemm npne.neHH n pac11eTHHe sHB.-

11emur 9TOI KOHllellTpanHH (An ) • .IT.n.li BIAHCJlemtli .::in Mil BY6pa­

JlH MO,neJll, KOMII.110 KCa B BR,ne 6.mrspacno.nozeama: HOHHHX nap Tllll8. 

CuT o- H cu+S-H T • .n. !1p11 HK3ImX TeMIIepaTYPBJC 9Tll napH CBIJ3a­

HH B KOMllJI0KCH , c noBHmeIDieM TeMIIepaTYIJi BCe 38MeTHee CTaHO­

BRTC.fl BepoRTHOCTb rue ,naccourumllill Ha aTOMH Cu .11: O ( HJIK Cu 

.II: s ). 
)I.JI.fl pac-qe1-a ti. n y,no6Ho paccMa'rpKBaTb o6pa'l'Hl:rlt npon:ecc, 

T.e. npon:ecc CB.fl3HBaHRH nap B xoMIIJieKcH,HanpBMep, c.ne.n:yBl!lero 

nma: 

Cu '· + s- ~ Cu+s-. (I) 

39.Me Tl/IM, qTo Haxo,n.flc:o Ha OOJil>WOM J:.aCC TO.flHIDI .npyr OT JUJY­

ra Me.n1> ll cepa aeo61=!3a TeJibHO ,no.'IJKHH OHTI> HOHaMH . BpeMll pe.nax-



l 

cruum: npouecca o6pasoBa.Hl'la KOHHHX nap orrpe;o:eJIHeTca KaK 

~='C', (2) 

r.n;e K KOH. 'T'aHTa mcopocn peaim::m (I}. ITOJiaraa, irTo K01meH· 

Tpa1nm KOHOB iiBHl:l, KaJK,l1;1dl: IlOJlOJm'reJ!b~ KOH B KOHUe KOHUOB 

COe,ItRHRTCR ~1PY c ero 6JIHJKattmm.i OTP~a'l'eJI!.HHM coce;o:oM, cxo-

pocn 3axl3aTa MOlKHO npe;o:CTaB.IJ'f)) B CJI8,lzyDJleM B.11,l{e [7 J : 

dNF ::4JrNZRfJ= KNF, - dt (3) 

l';o:e NF - lWID~SH'l'Pa.IlKf! He3axBatreHHHx .IJOHOB. N - nepBOHa'laJIJl-

HaH KOlIUSHTpaIJ,ll.ll' JIOHOB (;o:o pea.I<.r.Um). R - pa,n,uyc CcpepY BOKpyr• 

~oro Hel!OITT-!YF.HOl'O HOaa' B .ll'.OTOPY!l .IJ;OJD!te,-( rronacn 110,I(BJ.ll!Hlxit 

HOH ( IDIB C6JllllF..3.T.hC:.SI JI.PYT' c r~.P'JrOM B CJIV<Iae' ec;m o6a HOHa IIO;l{-

BlUUIU) 'fTOO!J 6UTb 3aAru.'l8H!illM; 

J.!J;e ITO.LJ.~)fl;t!-;orc l!OHa. EcJitr ITOJIO'!HTb 

JQ'!'JlfM: 

E KT 't ~ - ·-- -
4Jtq,iN2l:J 

:z) - R:"a?tJAI.1;1{8HT .n;mixi>y3ID! 60-

R ::. 3~ Torna """" 'C' IIO-€. KT • "' ,.,,~. 

(4) 

3HB.R ", • .11 T R3 ,Popr.iy JIH ( 4) , Mo:KHo oape,I(eJlliTJ:. tto~PfMCUieH'l 
,ny.q'qij 31l'~ EO,li.DITT' .. l-.Oro llOH<l 1J 

.d 

i<::r-:!Jo e (5) 
Zlo - rro.~·ro1m !hf!, !~ W - l:IFeprK:'l aJ\T:iIBS.UYill ,y 3llH u0.ll;Blcl!tHorc 

roua 1:0Top1i1n 1ax:Batt('u O~ID!!!ITlM l!OHOM l'OMOM); B HalUSM CJIY-
·''le W o:-J:sat..:-:.aT &Her>nm pacua~ 1wurr.ne:.1. 

lf.mOJIL3y;{ ~W:{lfilt, I J (~ npe.n;e.i.:mt N nyTeM oKcTpaIIo-

JI.I>': an ~ r rl £::l'mc.Jl'll'.Jm .KO<$Pmu!eHT ~3KK 

::a no~oro l!!OHa ~ HSCKOJ!DKKX TeMnepaTyf O'l'l!KI'a : Tr = 

=723 K, T2=923 K I!! T3=II23 K. 113 qiopMj'JW '.: ) ,C'll!Ta.Ji iJo He srum-

cmqett OT TeMIIepaTYPH nocTOIIHHoit, ;II,lIR ycpep;HeHHoro 3Ha'Iemm Li w 
IIOJly<IaeTCJ! ~ 0 '53 aB. c IIOMOIJtI>ll ~ w Mt.i ..... o C.IJ;e./laT:& caMOCOr­

~aco:sruuUltt pacqeT, T.e. Bl:l'IKCJIJiTJl KOHU8HTJ:al.l;l{ll ;rr.u6aBO'lHHX HOCl!!­

TeJ.teit TOKa ( 4 n ) IIOCJI8 JI1>6oro , 38.pa.Hee 3a,WlHHOl'O BpeMeHll Ha­

rpeBa 

.Ue:ltCTBl!!T0JU.HO' :~ w STO rJIY6.liUJa noTeI!I(HaJII>HOtt .A:Mli. B KOTO­

pott HaxO.n;KTCJl KOH; 'IT06l:l OH Mor Blitl:T:e: OT'cy;o:a , eMy Ha.n;o C006-

lll!tIT:b aHepI".dll, pa.BHyll AW • Ho IIpH yMepeHHHx TeMIIepaTy"pax cpe.n;­

Hlill TenJioBa.H aHepI'l11Ji aToMa B TBep.n;oM Te~e no~ O,I aB, c~e­

;l{OBa'"eJl:bHO, .n;JIH rrpeo;o:oJieHK.R: aHeprernirecxoro 6ap:&epa Aw Heo6-

xo.n;m.ta 60JIDlll8JI 4mD<TYS$Lll 9Hepru . ITpH o61'l'tH!lX TeIIJlOBl:lX KoJie6a-

HIDU OTHOCRTeJIDHO llOJIOJteHJilR: pa.BHOBecwr aTOI"' (KOH ) v paa B 

ceJ<yH,ey "y;o:apReTCa" o noTeHUKaJ.I:&lilllt 6ap:bep. Eom,myll 'lacn :spe­

MeHz aaepr:wr aTOMa CJIHIIIROM MaJia ~ npeo.n;o.JTeHl!!H 6ap:&epa. Ho 

.rnor.n;a qmmTy~ IIOBlllllaeT sHepr:irn aToMa nc b.W , K OH nepe­

xo.n;zT 'lepea 6ap:&ep. MRTepBaJI BpeMeRR , :a Te'IeHHe xoToporo aTOM 

o6Jra,n:aeT ~aepl'P!e:lt , .n;ocTaTo•n:101! }J,J!H rrpeo;o:oJieHKR: BHCOTl:l 6ap:&epa, 

rrop~ exp(-~:;') . ITOSTOMY tm.CTOTa IIp.!im<OB aTOMa B 6Jllt­

l!taitllll!:e Mea;noyMIDI(WDI BaRa.HCHK) pemeTKH .iY~e·r 
ti.W 

fm=c:ve -K'T (6) 

rne ~ - 'llICJio 6Jmmlrumr MeJK.D;oyam pemeTKK • .nmi I'UK pemeTKH 

-2.. I2; v - tm.cToTa nopn.n;Ka ~e6aeBcxoft "'IoI3 c-I • 

T06.Y r 'l'.aCTO'rll IIpl:lJltKOT nepe" T.lf oimeHTparnm ;o:o6aBO'IHHX HO-

{).IJTeJieti .C'IHTM, 'ITO~ nepeme.n;imt:lt irepea 6apllep HOH R.1lll 



&TOii O'l'Jl88T one 8.llelt'l'poB B ao:e;y DpoBOJtlDl()C'l'B). 118.nO ~PQ'JJY 

( 6) 1111BODn aa :epe11111 uarpe:ea ( t' ) , Ba xosneu~ xCMI.&ex­

co:e ( N ) , a TaDe aa :eepoa:mocn. o6pasoBa&U qlJmRTfaJUIJI 

seepl"IDl,paB:e;y11 AW, • :sepoa:mocn. Toro, 11'1'0 T8.lt81! <l>JimtTJanms 

BOSBDaeT DeBBO aa 1t0MIL1e1tcax. To1Dllll :s-..; anx :aepoamocTel 

Ball Re •SBecTeB,UOB'rOMy An MS u:pe,JlC'1'&Bll.lll B c.18.JG'lll(ell BJ:-

Jte: 
An=cfmt' 

(7) 

a.eci. c - DO,w:'OBO'IBlll Dap!Ul8TP. KO'l'Opd I& onpe,JteJlHJIB nyTeu 

COmell(eBJlfl An c 9ltCDeJ;IDleB'l'8JILBIDI pesy.U.TaTOY pa60TW [I] 

J111m TeMDepa'l'YPe sarpe:ea T = 723 I<. n.u c DOJry1Dl.D aaa11eBBe 

:: I. 

'.lalCaM o6pe.aou, .Jt,M An OKOJAaT0JIDBO DOJJy1IBJDI: 

-~ 0,53 
Ari=2ve KT~= 1,210'4e-"KT~ (7') 

Rax Bll)tHO 11s p11cyHRB., cor.nacze pac11em no 4>0p.iyJie ( 7' ) c sxc­

nepm1eBTaJWmMK ,naHHma pa6oTY [I] .JtOBOJll,HO xopomee. 

Hs IIpoBe;u;eBHoro aHaJillsa woeo sa:&lllRllTl>, 'ITO .itelC'l'BllTeJil>­

BO B R:pKCTaJIJJaX jnfls BO BP0WI BElpe.illlD!aBI o6pe.3ymCJI He6QJ[J,­

IDlte KOMIL7l0RCll IIOCTOPOHHllX aTOMOB, ROTOJJie np11 BHCOKOTeMIIepa­

'l"Y.PHOM OTDI'e pac~aDTCJI, C03,nElBBJI .JtOIIOJUmTeJU.HHe CBOOO.Jtlllie 

9JleKTpOHll. 

2. Ilepel;u;eM K paCCMOTpeHHl'.l BJIJVllIKR: H30xpOHHOro OTJtltI'El. Ha 

H3MeHeHll'.e ROHIJ;eHTpaIODI CB060;u;HHX 9Jl8KTpoBOB B 06J1Y'leHHllx 06-

p&Sil'....:' n - ::Jn.As • B.!IHmme o6Jly'lemm 6H0TpPMH 'laCTHUaMK Ha 

aneRTpll'lecRlte CBOICTBa n - JI p - jn.fls ll3J"leHO B HeCROJib-
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RBJC pa6omx (2-4,6] . 0Jt88JlO s,nec1> Mi OCTaHOBHMCJI TMl>KO Ha 

O.JtHol pa6oTe [ 4]. Tax xax B Hel npoBe;u;eHO ROMIL110RCHOe ll3Me­

PEBlle sJieK'l'pnecKHX xapa.JtTepHCTmt pasJmtmilx o6pasuoB n - Jn.As 

Kalt Henocpe~TBeHHO IIOCJle 06.ny'leHHH 6LICTpHMH aneKTpOHaMlt ( c 

8Heprl!el 3 MaB) • a TaDe IIOCJle COOTBeTCT:ByDJlel TepMoo6pe.6oT­

ltH B HIITepBaJie TeMIIepaTyp 0 - 500°c. TIIJK OTZllI'e 06Jiy"'leHHID 

o6pa3UOB ROHIJ;eHTpaIODI CB06o;u;HHX 9JleKTpoHOB CIIepBa yMeHJ>l!BeT­

CJI, a IIOTOM, Ha'IHHaJI c HeKOTOpol TeMllepaTypll OTmrra (TeM 60-

Jlee BHCORWi , 11eM .nosa o6J!y'leHKfl 60JI1>masi) - YBeJll!'lllBaeTca • 

A:sTopH aTo o6'1>!1CHS{l)T BBe;u;eHHeM Tep.10.noHopoB IIPK oTm!l'e. IlPH-

11eM, Kalt IIOKaSllBaeT 9KonepHMeHT, BBe;u;eHHe TepMO,nOHOpOB ~R­

'l'JlBHee npK o6Jiy11emm CJia60JieI'llpoBaHHLIX o6pasuoB cpe.mmTeJil>HO 

MaJiol .nosol 6LICTpl:l.. aJielt'l'poHoB. OT!OIT' c.na6oJierRpoBamnu Heo6-

Jiy'leHHLix o6pisnoB TO: :e llp:HBO,ItHT K yBe.lIK'reHHIO KOHIJ;eH'l'paIUIH CB0-

60;u;HLIX 3JleKTpOHOB, HO Ha.MHoro c.na6ee, 'leM B o6Jly'leHHHX [4] . 

C TO'lltlll speHJlH H3JiogeHHoro BHme no~xo.na o HaJDl['lmt B 06-

paslljlx :Jnfls He60.111>umx KOMilJleKcoB HeKOHTpomipyewx npHMecett 

MOltHO IIP0WJ.OlUl'.i'l> Me.I(yDeyll KHTepnpemmrn annc: pesyJl:bTaTOB. 

IlPH 60J11>mol nose OOJIY'ISHllJI cy~ecTBy~e B o6pasne IIpHMecHLie 

ROMIIJleRCll pacna,nallTCH, 118 HKX OT)l;6J!1lllTCJi aTOl.lll' KOTOpie BXO­

.ltJ! B pemeTKY (B yseJI lllJll[ 11elr,Itoy 3Jll!e ), cTa.HOBSITCSI ~oHopaMH. Kpzc­

TaJLll B neJIOM Tenep:b HaxO;u;mTCJI B B03(jyJmeHHOM \MeracTa.6KJil>HOM) 

COCTOJIHHH. CJie)l;OBaTe.in.Ho. ec;m R .HCT8Jl.Jl OCTaB.HT:b CaMOMY ce6e 

(np:e: cprum:nenHo HH3RlllX TewepaTYPax), B HeM )l;OJDJFH JUtTK 06-

paTmi:e nponecc~ - xoaryJlllnJUl '18.CTe! ncxonHoro K< 

npli!BO,ItHT R YMeHldllemm ROHIJ;eHTJ,.....JJ.IDJ CBOOO~X HO 

9 

ca. ;]TO 

1RB.. 



HMeHHO Ta.Koe 1ra7leH!le BB.C!J11),11,aeTCH B [4] B CWll>H006Jty'!emmx 06-

pasu;ax llPH llI30.xpOHHOM OTlll:Hre B JIHTepBa.Jie TeMnepaTyp 200-400°c. 

B &TOM .mTepBSJie TeMIIepaTyp HarpeB o6JienaeT Bl>IXO,ll; np~ecHo­

ro aTOMa K3 pemeTKH llI noCJie,ll;YD!lY'll KOary.11RnKD ero c COCTa:sHOI 

'18.CTLll 1toMIIJie1tca . KoHe'Uio, npozcxowrr K oe!paTmrn npou;eccH, HO 

me JIHTeHCKJ!HOCTL M8Jl8.. IlpllI e111e C!OJiee BHCOltl!X TeMIIepaTypaX OT­

nra mrreHCl!l!HOCTL nponecco:s pacIIa,11.8 KOYILl16KCOB CTaHOBKTCH 

npe06JI.aJtalllltel R KOHUeH'rpaIUVI CBOC!O,D;HllX. a~eRTpoHOB CHOBa y:se­

Jil!"'lllBaeTCH. 'l'rutOB, no HBJlleM,y MHemtll, M6XWill3M "oCSpaTHOro" OT­

lKH!'a KOHUeHTparunt CB060,ll;HHX 8JleKTpOHOB B CllIJtbH006Jij"leHIDlX 06-

paanax n - Jnlls 

~TO ze xacaeTCH Cl'IJlLHOro yBeJill'IeHlitst KOHUeRTpaIUD! CBOC!o.n­

HHX 9J16KTpOHOB B 3aBKC~OCTK OT TeMllepaTypH OTDI'B. CJia.C!oo6Jly­

'I6HHHX o6pa3UOB ~CTOro n - :Jn.As no CpaBH6HHI) c H606Jty'!eH­

HHMH,3~eCL B03MOJKHB. CJie,ll;YllmaH KHTepnpeTa.IlKJI. IlpK oe!;ryqemm 

~CTI> KOMIIJleKCOB pacIIa,11.86TCII IlOJIHOCTbll, a .n;pyrKe - nepeXO;n;liT 

B B036ya,IteHHoe COCTOJUUie, T.e. paccTomm:e MeJK,Izy COCTaBJllID!lllMK 

KOMIIJ[eKCa aTOMaMK YBeJllAHBa6TCH, HO 9JY6KTpOH e111e OCTaeTCH CBSl­

samuw c Hl!!M. B 3TOM COCTOSilillll KOMn116KC CKopee HanoMHHaeT 6JIH3-

pacnOJIOJteHHYll napy ~pemceJIJt , COCTOJneyll K3 pa3HHX aTOMOB ( a He 

MellQtoyaeJILHoro aToMa K BaKaHcliU'!). Cy"JJ/! no axcnepHMeHTaJll>RHM 

peayJILTaTaM, 9TK B036yllQteHHHe COCTOIIHIDI llPllI CpaBID'lTeJil>HO Im3-

KZX TeMIIepaTypaX Me,IJ;JieHHO peJraKCRIJYIDT . Ilpz IlOBl:illlemm TeMllepa­

TypH 'la.CTI> H3 HRX peJJ.a.KCRIJYeT lt paBHOBeCHOMY COCTOJllUlll, 'l oc­

TaJibHHe pacna,nallTCR H8. OT]IeJlbHHe KOHW wm aTOMH OT;ir.aB8Jl np.11 

9TOM MeKTpOH · B 30HY llpoBO,ll;llIMOCTfl. 
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