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OYJIJIEPEHbI VI VT){ IPIIMEHEHIIE B TEXHIIKE

carrlaAon M.X., Tafrranos H.A., Ypunon X.O., [xylranon x. A.

Haquouanuuuil Vuueepcumem Vs6 exucmaua

.ncrcus axcrcuil II onumexuu'l ecrcuit Llucmumym,

C au aprc au d crcui.t @ u nu aa IrIu cmu my m a I.Iu Q o p u qyu o HHbrx T exu o n o zuil

@ynnepenu - 3To 6olsuloe ceirreficrso yInepoAHLIX MoneKyJI, B KOTopbIX aToMbI

)TnepoAa pacnoJIafaloTcs B BeplxIiHax BbIIyKJILIX MHOfofpaHHI'IKOB' COCTaBJIeHHbIX H3

rxecTrrlTonbHbrx r{ rrrTr4yfoJrr,Hbrx rpaHefi. llxruyrolrHurz ireo6xoAflMbl Anr o6pasoBaHl{s

KprrBoJIL{HefiHofi roBepxHocrl'I, npl'{MepoM KoTopofr flBIIfleTcfl cSepa' Cornauro TeopruI

MHOTO|paHHHKOB, pa3pa6oTaHHofi JI. 3ftnepou, qI4cIIo tfynnepeuoB TeOperrrIecKII

HeofpaHrqeHHo. llpocrefirurafi {ynnepeH cocrol{r uz 20 aroMoB yrnepoAa (Czo). .{alee uryr

Czc, Cza....,C6o, Ct| r'I 6olee KpynHble $ynnepeHu Ao (Czoo u ertrue)' Cauofi ycrofivnnol"l

uolexyloi rr3 ceMeftcrsa rlynnepeuoB flBJIsercq 6arlv{I4HcrepQynnepen, co4epxaqufi 60

aroMoB yrnepoaa [1].
Ilensro HacTo{rqero coo6uleHtrfl flBJrs,eTo.fi TeopeTuqecKoe BbIqI{CJIeH[e TeM[eparypLl

cBepxnpoBoAtrIqero nepexoAa Qyruepeua C66 H& ocgoBe cucTeMbl lpannennfi Snuau6epra'

Molexyna C66 uMeeT Soprty - yceuennofo HKoca3Apa' B KoTopoM 12 nsTl4yronbHb1x

rpanefi u 2A rueqllyronH$rx [2]. B nep[runax STOIO MHOrOrpaHHIrKa HaxotrflTcfl aror{bl

yfJrepoAa (prac-1). llapauerpu cBepxflpoBoArulero cocrofHl,I{ OKa3blBarorc.fl oAI4HaKOBbIMI4 fIO

BceM Kpl4c:rannorpa$r4qecKrrM HarrpaBneHl{qM, qro rBJlterct cJIeAcrBI4eM sHcoroft cuMMerpl{Ir

Ky6rqecKofi r<pucraruuqecroft peIxerKI'I Syluepena [3 ]'

Puc-|. MonercYna QYanePeua C6s

Xopouro u3BecrHo, qro tpynnepeurr IlleJlotlHblx MeraJIJroB craHoB.[Tct

cBepXrpoBoAttUILIMH npI,I TeMIIepaType o[peAeneHHoro 3Har{eHuA - reM[IepaTypu Saaoeoro

cBepxnpoBoAfl111elo ilepexoAa. Te1aneparypa $asonoro ilepexgAa saBvcuT or n6cro'snn6fi

peruerKu synlepeHa t3]. MarcuualbHaq TeMuepaTypa repexoAa tlynnepeHoB Iqe[oqHbIX

MeTaJIJIOB HeMHofO BIIIIIe 30 K, HO Enfl CJIO)KHOTO COCTaBa OHa [peBbIIIIaer 40 K'

Teopernuecxue BbrrrficreHr4e, rrpoBeAeHHble Ha ocHoBe peIueHI{.{ cI{cTeMbI ypanuennfi

Snuaul6epra rroKa3brBaloT, rrTo synnepen c66 I{MeoT 3HarIeHLIe T., paenoe 19.5 K.
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Kax rr,mr 3HaeM, qro Arfl orIeHKr4 TeMneparypbr cBepxflpoBoA-rulefo nepexoAa o6rrqso
ucrronb3yrorcfl ypaBHenr4rMr{ S.nuaru6epra [4]. Crau4ap:rnsrfi ueroA pacqera reMrreparypbr

cBepxfipoBoArrrlero ilepexoAa, rax 6ruro orMeqeuo e [4] :ro perxeHrre nr4Heaprr3oBaHHbD(

clrcreMbl ypanuenufi 3nuaru6epra, Koropbre Mo)KHo rrpeAcraBrrrb B BrrAe

A(ro) uacrorHo-sanucauluft napaMerp rropqrKa, Z(a) Qy:r^rcuus repeHopMr{poBKrr, v -

HopMl{poBo.rnrrfi napaMerp, d -Aeuma QyHxqrax. llapanerp nop{IKa A(a) oruraqeH or Hynfl

ToJrbKo B cBepxnpoBoArrrleM cocrorHr{r{, Z(at) orruqHa or HyJrr B HopManbHoM vl

cBepxnpoBoArlrleM cocrolrHkrrl rr olr{cbrBaer nepeHopMr,rpoBKy gneKTpoHHoro crreKTpa. 3ra

Synrqrax B HopManbHoM cocro.f,Hrrr4 r{Meer yutZ(o):l-2, rA€ 1.=2iOra'F(a'
"o@

KoHcraHTa erexrpou-(posonrioft cBr3r/r,
) -,a"F(al)- cneKTpaJrbHa{ nJrorHocrb enerrpou-$oHoHHoro ssaurvro,4eficrBvrs.. @arrr,ruecxu, ora

$ynr<qur orrpeAenrer 3HaqeHHe xpurnvecrofi TeMrreparypbr cBepxnpoBo.qHlrKa.

AnarzrusecKas ailnpoKclrMarlr4r peurenufi cprcreMrr ypanuenufi 3nrzaui6epra Aaer prcKoMoe

Bblpax{eHr4e ars T" [4]

ft\lt
--+/ . l. . 1
K= (alv) = ) da4a' F(a4)j _ t

o '' l', +v + at+id

lr- z(at)tat: j ru*"] +l r- 1r,r1ao Itlr' -n' )

r,=#"*el

at- i6
I

@q +v

r.04(I+ 1)
1- p'(r+0.621)

^ 2?. a'F(at)
3Aecs @^= .ldaf:-:-::zlnat - $onoHnafl Hacrora, p* =A'o A)

p

r * pr"[9.1
\ah )

KyJIoHoBcKrafi nceeAorroreurlr.ran. Taruu o6pa:ou, 3a1a,ta BbrqrrcJreHr.rf, TeMleparypbr

cBepxnpoBoAsurero nepexoAa T. cnogurcr K paclrery BeJrr.rqlrH tr , @n ,r lt* . finx runuunrrx

sHaqeHlafi ilapaMerpoB {D6 :1003 K , },:1 .2 u p*:9.25 wu r.rMeeM AJrr reMreparypbr
cBepxrpoBoAsulero repexoAa T, :i9.5 K.

Orxprrrue SynnepenoB r4 rrx yHr4KanbHoe crpoeHrze Bbr3BaJrr{ 6onrurofi r4HTepec y
6uororoe u $apNraqeetos. CeroAns yrenue 6onrlroe BHr4MaHr.re yAenrlor npo6rerrre

I{cnoJIb3oBaHH{ npou3BoIHbIX Synnepeua B Me.u4rlr4ne z SaprvraKoJrorr{l4. O6cyx4aercfl uqefl
co3AaHl4fi npornBopaKoBblx npenaparoB Ha ocHone <Qaprur,rpoBaHubrx)> SynuepeHoB, BH)rrpr{

Koropblx HaxoA-trTct pa.{uoaKTr,rBubre r43oronu [5]. Xopouro r43BecrHo, qro [paKTr.rrrecKr4 mo6oe
:a6onesaHue conpoBoxAaerct ra36rrro.rHlrr4 o6pa:oaanaelr B opraur43Me ceo6oAHrrx
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pa4uralon. I'Ix HaKonJIeHHe rlopox{Aalor uenyro naBrrHy orpr,rrlarenbHbrx 6uororu.recxax
IlpoqeccoB. Taroe cocrotHae Ha3brBaercq oKcHAaHTHbrM crpeccoM. @ylnepenu cnoco6uu c
nuu 6oporrcr. Hanpalrep, rr.rlpoKcr.rnHpoBanHrrfi $ynnepeu Coo(OH)zo, xopono pacrnopnlGrfi
B BoAe, obnaAaer 3Har{areJrbno 6onee nrtcoxofi aHTr4oKcrrAasruofi aKTI4BHocrbro, ireM Br{TaMr,rHbr

<<E> n ((A>. B orruque or 3TLIX oAHopa3oBbrx aHTr4or(cr,rAaHToB (o.qHa MoneKyna BvrraMvHa
ygtrrrrox{aer roJrbKo oAny paAkrKanbHyro uacrzqy), $ynnepenrr rBrqrorcr MHoropa3oBbrMrr: oHH

co6uparcr Ha ceoefi rloBepxHocrl4 HecKoJrbKo paAr,rKanoB, Koropbre caMoyHr.rr{Toxarorc.s.
(Dyrrepeusr sQ Q ercrunHar noByrxra An{ cuo6o4ntx pa.{HKanoB.
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OCOEEHHO CTI4 CBOfr CTB fIE POB CKIITOB, OEyCJIOBJIEHHbIE
O PTA HI4qE C K I{MW AVIIJ) JTb HbI MI{ M O JI E KYJIAMI4 B Y3 JIAX PE III E TKII

Orccenres4nep E.JI.1'2, Aurypon H.P.t,
AsuMon X.T.2, Marccurrron C.E.2, Coxonon B.IO.2

t nucmumym uoHHo-nnasJil,eHHbtx u rasepHbtx mexHoroeuu AH PVs, Tau.trceum
2lrlucmumym xuwuu u Qusurcu noiluwepos AH pys, Taruxeum

B HacrotilIee BpeMlI oqeBHAHo, qro MHorr4e csoficrea opraHrzKo-HeopraHr4rrecKgx
nepoBcKlrroe (e r.q. cMelrlannrrx) olpeAenrnrcs 6olrrur4Mrr opraHr{qecKuMa AzrroJrbHbrMrr
MoneKynaMu (runa CH3NH3), pacnonoxeuHllMrr B yinax peurerKr4 [1] (Przc.l). Hecuorpr na
BaxHocrL eroft npo6neMbl, ee peIUeHI,Ie roJrbro HarrvHaercs, Ho )DKe u ceiluac Mox{Ho BETAeJTHTs

psA HanpaBnenafi u3pelaufl'
1) @axrop ronepasrnocru ((DT) fonraurnauara (t). KpvcralnoxvrMvrfl. rro3BoJrser

cllcreMarl{3l4poBarb ycrofrvunocrb pellrerKr.r rro BeJrrrlrune t, qro BcerAa o6cyx4alocb B paMKax
c$epuvHux I{oHoB. B cryrae xe opraHr.rxo-HeopraHrrqecKurx nepoBcK}rroB gro 3aBeAoMo He raK,
vro o6ycloBJleHo npl4cyrcrBl{eM B y3nax Inronefi. 3Aecr cneAyer pa3flr4trarb rBe avrya\ur c
noMolrlblo orHoilreHl4tl Q/kT, rAe Q - 6aprep BparrleHr4;r Ar,rrroJr-rr, T - reltneparpa. Oueerz4uo,
rITo rpu oqeH6 6rtc'rpnx noBoporax Q/kT <1 nofi]rrraeM t+tr6q, npr.{r{eM pa1ivyc e$serrunnoro
I{oHa 6y4er paBeu noJIoBr{He nneqa AHnoJrr, Lr 3.qecb nonHocrbro cnpaBeAnr.{B noAXoA
folrgurua4ra. Ecml xte Q/kT>>l, To peurerKa ycneBaer penaKorpoBarb r cra6umnrru
rtonoxeHpltM AI4noJIt, co3Aaer aHlr3orponr4ro ae@oprraaquu Kpr.rcranna v BeAer K pflAy
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