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<<Ouqnxo-xtzvuqecKHe 3aKoHoMepHocrH B3ar4MoneficrBI,Ic HarpH.[oB aKT[.r H HAoB H JIaTITaHIT^[oB c

a3or- H KxcJlopo/Icorepxalln M H ra3oBbrMH cMecqMH)), npe.qcraBneHHofi Ha coucrcauue yreuofi
cretteHlz (ar{Ar4Aara xr4Mr.rqecKLIX Ha}aK no cneqplaJrrHocrx 1.4.4 - Ol,tsfiqec(tur xr4Mrrt

Pasgplrrle uHHoBaurroHHoft aroMHofi gHeprerxrrt rpe6yer icapAunalrnoro

ycoBeplrleHcrBoBaHr.rr cyuecTByroqltx TexHoJroru[ r4 BHeApeHr.rr 3aM(H]Toro rAepHoro

roIIJrI4BHoro qr,rrJra Ha 6a:e peaxropoe na 6r'tcrprrx ueftrpouax. flupoxlruuuecr<ufi cnoco6

nepepa6orrcra orpa6oraeurero rAepHoro rorrJrr4Ba (OJIT) orletrarrHoro Ht4Tpr.rAuoao ' lp*-
nnyrour.reBoro (CHyD ro[JrrrBa paccMarp[Baerc.s KaK [epcne(TnBHaJr 3aMeHa BoAHr,D(

reruronorufi 6,raro4ap.a HcKnrorreur.tro o6pasonauz.* )Kr4AKr.rx paAr{oaKTnBHrD( ofioAoB a

BO3MOXHOCTH CO3AaXrir KOMTTaKTH6D( rrpr4CTaHrIrrOHHbX rr4O4yleft. Ha.ramuofi cTaAr,reil

flI4poxr.rMt4qec(ofi cxerlrl'r nepepa6orxra Bbrcr).rraer BbrcoKoreMneparypHtur o6pa6orxa

Hl4rplrAHoro O.fT. <Draslrxo-xr,rMr,rqecKrre ocHoBbr npo(eccoB a3orrrpoBnHl4r. aea3ornpoBaHre H

oKllcneH t MHoroKoMnoHeHtgofi cncrevtt Ao Hacrortrlefo BpeMeHH ocraBanncb Ir3JAeHHbrMl

Henollno. flosrouy reMa AraccepTaquu, nocBsrqenHa;I ycraHoBJreHraro $yn4alaenra,rrnux

3aKoHoMepHocreft nraruo4eficretr H urpI,IAoB aKTLIHIIAoB r{ JtaHTaHz.4oB c a3or- t4

KHCnOpOICOAep)XaI!,IMI4 ra3OB6rMl.l CMeCrMh. BeCLMa aKTyan6Ha h [paKTItqecKI,I 3Haql,tMa.

Ha) rraq HoBIr3Ha ArrccepraufiolrHofi pa6orrr HecoMHeHHa. r Bnepnrre M9 r'oAoM

TepMoAI4HaMLIqeCKOTO MOAenIIpOBaHI{t paCCqIzTaHbr BeII(eCTBeHH6re COCTaBbI CUCToMLI,

coAepxarqeft 43-r<ounouenra, EMuTxpForqefi Hr.rrpr,rArroe OtT, Ha acex 3Tanax

BhlcoKoreMneparypnofi o6pa6orrra (BTO) - rpr4 reMneparypax 800-1200 oC. Br,monnenii

LJHTepnoJItur,roHHar orreHKa paHee orc),TcrBoBaauHx B 6a:ax laHHLx craHAaprHr,D( tsra.rsnai

o6pa3oBaHr.rr, a6coffrorHbrx rurponufi n r.r3o6apHbrx renloeuxocrefi MoHoHr.ITpl4AoB Am, Cm,

Dy u Pm. 3rcnepuueura,rBuo orrpeaeJreHbr Kr,rHerr.rqecKfie lapaMerpbr (xaxyrquec.r 3Hepn4r4

aKTI4BarIr4r4, Kor{craHTbr cropocreft r.r BpeMJr no,ruoft ronnepcuu) rcTeporcrrnoro

nsarEruo4efrcrnru MoHoHr4TpnAa ypaHa c a3oroM rr KucnopoAoM. Br,r.ssreu eqf$err repulruecroro

TOpMOXeHII' peaKIIIl[ OKrrC]rEHr4r u3-3a JroKiljlr,H0fo neperpeBa I.I cfie(aHvr rroBepxHocTHofo

oKcI4IHofo c:ros. o6ocuoeaua qenecoo6pa,:Hocrb HcIIoJIb3oBaHHfl a3oro-Kl,Ic:ropo4H sx cvecefi

B3aMeH aproHo-Kr.rcnopoAHbrx Arq unrencurpzxaqufi rrpoqecca.

flparrrluecrax 3Harrr.rMocr6 pa6orr,r 3ar;rK)qaercr B HayqHoM o6ocnosag[s

rexuo.Jrorurqecrr.rx pexr4MoB BTO CHyII OIIT u s ycuernnofi AeMoHorparlu[ arf$errunnocur

rlpeAnoxeHHhD< flpoqeccoB 4rx 6ecrourarrHoro orAeJteHr.rs ron,'.reHofi KoMno3rrqr t or

craJllHbrx o6ono.reK TB3JroB 3a cuer :$$erra caMorrporr3BoJr6Horo Ar.rcfieprr4poBaHr.r.f,.

flo.n).'.rennrre MaKpoKriHernqecKlre KoHcTaHTBI tr 3aBLrcrrMocrLr reMnepar)?Br uava.,ra peaxqrzft or

Kp)rIIHocrI.I nopoltrKoB uor)"r 6rrrr HenocpeAcrBeHHo r{crroJrl3oBaubr np}r npoeKTrpo rrqlutl rj



Macrrrra6r.rpoBaurirl a[[aparoB BTO, a raxxe B yre6nor'.r rrpoqecce fipu rioAroroB(e

crlerlr4airr.rcroB B o6racrl,I paAzoxulrrau u Qu:uuecroft xr-rIrar,Ir.r xgepHoro rorrJrrlBHoro qprx;ra.

.{ocronepnocrr pe3ynLTaroB [oATBepx,4aercs r4crroJrr;oBar{r4eM cepruQuqupoeaHHoro 4

loBepeHHoro o6op)troBaHnr 14 Bocnpoa3BoAr4Mocrr,[o pe3ynb'raroB lrsrraepennfi. B pa6ore

rrcrroJrrSoBaH KoMlJIeKc coBpeMeHHr,rx AllarHocTlzqecKr{x II pacqeTH6x MeToAoB:

TepMoAunaMr4r{ecKoe MoAenr4poBanue B IIK HSC Chemistry 9.9, cuHxponnufi repuz.recxiri

arra.iru: (Tf/,{CK), lracc-cnerrpoMerprrt orxoAtlq[x ra3oB, peurreHoQa:ooufi arrarlr:

(nomronpo$u:mst;it asastuz Prnne:t 4a), a raKxe KoHTpoJrb rrapql{{ul6uoro 4aBrenus

Kr4cnopoaa rBep.uoor(cuAH brM ceecopoM. OcHoeHsre pe3ynbrarH pa6oru npoulu ur polcyro

anpo6aquro Ha Boepoccuilcrux lr MeNgyT rapoAHr,rx paAHoxuMuqecKux u rf u:uro-xurrluuecrux

roH$epeuqurx.

flpr.r o:uar<orr.r:reuuu c anrope<feparoM Alrcceprarlr{r{ Bo3Hr4Krrr.r cneAyroqr4e 3zMeqaHI,Is u

BOnpocbr:

l) n pa6ore aeranbHo H3freHo BJu.rrHHe ancnepcHocru trcxo.[Horo floporxKa

MouoHlrrpr.aa )?aHa .Ha MaKpoKEHerr{Ky oKI,IcrIeHr4r (crp. 14), oAHaKo B anrope$epare

orcyrcTByeT pa3BepHyToe conocraBJleHrre fpaHynoMeTpr,rqecKoro cocTaBa nopolrrKoB,

rron)AraeMbrx nocae $asonoro nepexoAa tIN--->UzN:---+LlN npr{ a3orupoBaHrrn-Aea3orr{poBaxrru.

Karona cpe4nxr aucrrepcHocrb (unn s$rper<rznnr,rfi pa-rrraep uacruq) KoHrJroMeparoBt

o6pasy'rorqzxcr B pe3ynbrare caMonpou3Bonbuoro Ar,rcleprupoBru{nr ronJrrrBnoft lrarpzqu, u

HacKoJlbKo cta6u,reu rror napaMerp or uhKJIa r uHrcry?

2) na pr.rcy'nr<e 6 npe4cran:ren rpa<f r.rr< sa.nr,rcuMocrr{ KoHrIeHTpaquH Kr{cnopoAa B

olxoarull4x ra3ax or BpeMeHH npu oH,rafiu-noHl,ITopaHre npouecca oKHcreHHc c noMoulblo

TBepAooKcr.rAuoro ceHcopa Ha ocHoBe ZrO2 (crp. 17). Zs rpa$lrra Br4AHo, qro B MoMeHT EaqaJra

peaKuHl.{ KoHueHTparlur cxa.rxoo6pa:uo Bo3pacTaeT ao l6 o6. Yo, fiocre qefo cneAyeT rarsxHofi

pocr Ao ncxoaHbrx 20 o6. c'/o. r{erra $uru ro-x u MurrecKr,r o6ycnoenen rarofi vrsogeHusr-fi

(flpocl(oK) 16 o6. Yo Kr4cnopoAa qepe3 peaxq]roHH],rc 3oHy ul"u*or HaqaJre r{rrTeHcr{BHofo

nsauuoqeficrnr.rr?

3ru nonpocrr lpa(Tr.rqecKn He BJTr,rrror na o6rqylo Brrcoryro fionoxr,rrenlayro or{eHKy

npe4crasrennoi pa6orrr, coAepxarve rz o6aeu roropoft, cyAr rro anrope$epary u

ny6nuraqarv B perleH3HpyeMbrx xypHanax H3 cnHcKa BAK. no:eorrlor 3anrrcqhr6. qro

allcceprauhoH Hzur pa6ora Ma:aHuurora Mlxaala Ba.reprenuva coorBercrByer BceM

rpe6oaanuxu n. 9-11, 13, 14 <flo:roxenu.r o npr4cyxAeHr4r4 yqen6D( creneHefi> (llocranon:renue

[paBr4TeJrbcrBa PQ or 24.09.2013 Ns 842 n 4eilcrnyoqefi pe4axqurz), a ee asrop MagaHnuxoe

M.B.. :ac,ryxnBaer npncyx.{erur yueuofi creneHr4 KaHA Aara xHMr,rLrecKux Ha}.K rro

cneqfiaJrbHocrr.{ 1 .4.4 - @u:aqecxar xuMnr.



.f,, Co(ppouon BnaAlrur.rp Jleouugonzv, Aaro corJlacrze ua srrnoqeHr.re cBor{x nepcourr.rrbnrD(
Aarrlrbx B AoKyr!{eHTbr, cBs3aHH6re c saJqnroft AucceprarlraoHHofi pa6orrr Ma:annfixona
Mnxalua Ba-repsenuua, n m< 4anruHefinyro o6pa6otr<y.

flpo$eccop xarfe4prr Xulltuu urexHonofufi MarepnaroB coapeveHuoi lHeprerr,rKr,r Ceaepcxoro
TexHoJrorfiqecKoro r.rHcrrnga - $r4JrrrrrJra t|eAepa.rbuoro rocyAapcrBeuuoro aBToHoMrroro
o6pa.:osare:rlHoro frpexreH H, Bbtcloero o6pa.sonzuur <Haqnoua:rturrfi accle4onarelr,cxufi
rAeprurfi yHuBepcr.rrer <MtrfOh>. aorrop rex H rqecKr.tx rrayt, npo$eccop

Cotf pouon Bna4ulrnp Jleoulr4onuu

at "Jl, e-o z-1
- EI4nUan QeAepalIbHOIO rOCy.qapcTBeIIHOrO aBTOHOMHOTG

o6pasonarur kHaryroHanbrtrfi r.{ccneAoBareJrbcKr.rfi rAepnbrfi

636036, ToMcKar 061., r. Ceaepcx, np. Koruuynncruvecxuii 65
TeL: +7 (3823)'180-218, e-mail: VlSofronov@mephi.ru

flo4nncr upo$. Co$ponona Bna4raMr4pa JleoHrrAoBuqa 3aBepffo:

3auecrr.rrenr plxoBoAr,rreJrl{ rro Haf{Hofi pa6ore r,r MexAynapo[noft Aerrenluocrr4
CTVI HVIAy MLI@LI, 4oxrop (pu:nro-uarerrlaruqecrrx Ha)'K, npoQeccop

Konrarruan unr[opuaqxl :
Cenepcrui rexnol{nrvecrrfi r,rHcrr-.IryT

o6palorarelrnoro )qpe)r(aerlr Bbrcrnero
yHrrBepcr.rrer (MLI@V> (CTW lMAy MVoU)


