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npopeKrop rlo Hayr{Hoii aerreJrbHocrr] Koy,
AOKTOp feOIOrO-M14HepaJrOfUqeCKUX HayK,

Orsrrs

negyrqefi opraHr43arluu Ha Ar.rcceprauuouuyro pa6ory lflycruna Marczua Cepreenr.r.ra
"B:rusHr.{e od$exroe KpucrannurrecKofo norr r.r $oror.rH4yqupoBaHHbrx cocroqur,ii na
Hrr3KoreMrreparypnue croficrna MoneKynrpHbrx tralHeraxon", npe4cral:renuoii Ha covc(aHr4e
yqeHofi creneHlt KaHAI-IIara tf usur<o-vareuaruqecK}rx HayK no cnerlr4aJrr,Hocru 0l .04.07 -
<fu:ura rcougeucllpoBaHHoro cocrorHus

.{uccepraqnouirar pa6ora LllycruHa M.C. nocssrqeHa reoperurrecKoMy uccjreaoBaHriro
Susuuecxux ceoiicrs opraHI{qecKrrx KBa3r'roAHoMepHbrx MoneKyrqpHbrx MarHerr4KoB c r,IoHaM14
xene3a nepeMeuHofi ea,'IeurHocrn. Hau60,ree ocHoBarenbHo, aHanr.r3llpvrorcr MafHrlrHf,re
ceofcrga nByx coenuHeH uit rt4fia lFerr(ClO4)2 {Felll lbpcat2lClOa ra 11 ierilt tp*1CN.13]2 Fell
(bpmh))2HrO, Koropbre cr4HTe3r.rpoBaHbr Jr4rrrb HeaaBHo. Cr.nrso,rsr Fell-u Felli aoor""r"ruya,
AByX- lI Tpex 3ap.sAHbIM cocrosHr4qM LIoHOB Xene3a. Heo6r,r'rHocrl, cnoficrs r.axux
MoneKyJtrpHbrx MarHerLIKoB, o6yc:ron:reHa reM, r{To ?Heprlrr4 HaqaJlbHbrx Kpl{crannqqecKl4x
pacuenneHr4t crrHHoBbrx coctosHfifi Ne,resa (unrrlru cnoBaM]I 3Hepfl4r OAHOI.IOHHOfi
MafHLtrHot aHr.t3orponr{r4 conocraBr.rMa c oHepruefi o6uennoro nsauuo4eiicrnul r.roHon
Nelesa). c 4pyrofi cropoHbr Harlvque uoHoB nepeMeHuofi eareurHocru, o6ycrauunaer
Bo3MoxHocrb MeHqrb MarHvTHlre ceoicrea rIyTeM onTl{rrecKoro o6:ryueHux, qro cyJIHT HoBbIe
rexHl,IqecKve fipunoxeHrrr. Tar<urra o6pa:olr, reMa v ccneAoBauur fllycruHa M.c. 6e:yc,roeno
rB.[tercs axmyanuuoit.

lucceprauur cocroI4T LI3 BBeaeHuq, o6sopuofi rnaBbl, Tpex opuruHaJIbHbIX rnaB, 3aKrroileHl4s
a crrHcKa nHTeparypr'I. Bo nee4eunu onucbBaerct aKTyaJIbHoCTb I.iCCreAOBaHHii nO TeMe
Al'rCceprarlr4r-r, rpopuy:rupyrorc.s rleru u sa!la.q^ r.rccre40eauufi, npr.iBeaeHbr ocHoBHbre
rroJroxeHrrq, BbrHocLtMbre Ha 3arqI.ITy.

B nepeofi rJraBe npr4BoArrcr cBeaeHr4s o $lr:uuecr<r.rx ceoficreax no4o6noro po4a coe4aneHufi.
o6cyx4aercr MoaeJIE tr.te4reuuofi NtarHqruofi pgJlaKcaqull, HeAocrarKr4 MoreJrrr,
rpeg:roxeunofi f:ray6eporrr, nocrpoeHr4q Koyna-Koyna anc AuHaMr.rqecr<oii cnuHoeou
BocnpI4I4MqI.tBocrIl, 3Kcnepr4MeHTanbHble AaHHbre o BnutHut4 onrltrlecKoro o6lyveulu na
MarHr'rrHbre csoficrsa. B xonqe flraBbr, KaK r.r peKoMeHAOBaHO BAK, rOaxperu3upw-tc' 3araqr4
nccIeaoBaHas.

Bo nropofi rnaBe al4ccepraql{}r npr{BeaeHbr pe3ynbrarr,r opurr4Hanr,Hbrx pacqeroB LUycruna.

Paccl'rarpunaerct ynpo[reHHtuI ToqHo pemaeMas oaHoMepHitr MoAeJIb x3r{HfoBcKr.IX crr.rHoB c
4e$exrauu, Koropbre nsauuoleficrnyror ue4y co6ofi. flo,ryrenu aHauurnqec*ue $opMyr' grr
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crarr4crr.rrrecKoR cyMMbl, cBo6oAl{ofi 3HeprI4I-r H KoppentquorlHblx $yHKqI'Ifi' flocrpoeur't

rpaQurlrpac[peAeneHl4sc[I-IHoBI4geQexronBcnyqaenoJIoBI{HHoro3anoJrHeHI'It'Pacc'{I4raHo
rroBeaeHl,Ie cnl'InoBofo Koppentropa npfl I43MeHeHI'lr4 napaMerpoB MoAenI4 Orueqatorc.s

Bo3MoxHocTb$a:onstx[epexo.{oB,BToMqIIcJIeJIoKaJIbHbIxynopr4o.reuufiBoTcyTcTBIIIi
;;;;.; nop"4nu. Ha Puc 2 5 npunegena paccql4raHHat aBropoM reMreparypHa'I

3aBUCI4MOCTT, CnHHOBO' BOCnp I',{MqnBocTIi npu pa3n qHbx 3HaqeHusx oTHOrreHI'It [apaMeTpa

o6MeHHoii cBt3li K napaMerpi o--n""- earaHcl4i' Pacc'ruraHa terdleparypHbre 3aBItcIrMocrI'I

TenJIoeMKocTI,I(y:uc.2.6u2.7),aTaKxeMalHllToKanoplivecruftet|$exr.Srupesylrrarsr
sBIqrOTCt Ho1bt.l4l,t [I CBI.IAeTe;1bCTBytO1. O eatCOxOfi xeanUQUxaquU AIICCepTaHTa'

Ocsonnr,Ie cocrosHut I4oHoB xeJre3a FII uueror S:2' onu pacurelneHbl B 
-pe3ynbrare

r<ou6uuuponauuoro aeficre q Kpr{cra'lJlrrqecKofo fioJrt ll cnuu-op6uraJlbHoro

esaul\,foaeficreafi. Ha,ruque ,t"* pu"u1"nn"uuft' cpannulrr'Ix c napaMeTporta o6uennoro

B3aI4MoAeRcrBI.rq uoHoB xene3a, nplIBoaI'IT r neo6xoalluocru yconepneucrnonauufi

cyulecrByloulrxMeroAoBpacqera3reMeHTapHLlxcnHHOBr'IXno:6yNaeuuft'ftlpeureunr:rofr
.iilu. u'n"p"ot nupu.pu$" rperseft rrlaBbl rlpeAnoxeH MeroA Bt'IBoAa ypaBHeHltt ans creKrpa

KOJTJTeKTTTBHETX xo:re6auafi, ocHoearinsIfi Ha IICnOnb3oBaHI'lu onepaTopoB Xa66apaa B eropou

naparpaQe 3ror Meroa KoHKperlr3l4pyerct Ha npl{Mepe qeroqKl'I crltHoB c S=1' a n

no"naoy**"" lapafpaoe AI'ICCepraI]r{Il yxe npI'IMeHflerct K paccMorpeH14IO CI'ITyaUlIlI'

coorBercrBy*orqet pean[,Hofi cr4Tya\r4tr B coear4'eHr.rh lFelllclo+;: {Fe"' (bpca)2]Cloa'

pacc.rr4raHsr Arcnepcrrr4 4nyx nernefi KorreKrr.rBHr,Ix ror6yx4euufi nP"-:":nt* TeMneparypax

(puc. 3.7) n cpeaHue 3HaqeHI4t crllzHa B pacqere Ha oAl,IH t'toH Fe"' Hafiaeno' qro cpeAHee

anuuat"" e$$exrunnoro cIII4Ha yMeH['meHo' riro rorutqHo I'IHTeprlperlrpyerct KaK npotBneHl'rt

KBaHroBbIX Snynryaqtfr. ocrpoe" rpa$ux (3 8) BeJlr{qI'rHbI eS<fexra' xar $yurqllu

orHorrreHr{t [aptMeTpoB naparrlerpon D/J'

B qerseDron rraBe Allcceprallul4 o6cyNgaerc.r B;rlrtHr'Ie BHe IHelo o6lyuenua

iri"tcioi, ie.i'l tbpca)rJClOo "u xor reuneparypHoi 3aBucr'IMocrH MafHHrHoR

Bocnpr4r{MqrlBocrl,I 3roro ooeAHHeHHs. Cvuraercr, vro ,o$<f 
err o6yclouen rrepe:aptT:ort

r.roHoB xeJre3a npu fiorJro teHnrr (Baxra. flpu srou zon Fell (S=2) nepexOgr'rT B cOcTOtHI4e le '

(S:5/2) , a Apyron uou IIenoqKI'l rel'ris=t/i; B cocrof,Hne Fe iS-0;' trro I'IH4yuupyer pa3pblBbr

o6veggrrx cnr:efi lleNgy I.IOHaMU XeJIe3a. Pac.Ier uarnurnoi BOCIpI4IIMqI'IBOCT]I CI'ICTeMbI

nnoBo.u.HTctBpaMKax.[B]xnoapeuero'lHofiMonerHKouueHrpaunrHeMarHurHbtxcocrotHlil.'l
i;ii"-G=Ot iu..rurpr"u"r"" u KarrecrBe rroaroHoqHofo flapaMerpa. Paccqnranna.s

TeMneparypHarl3aBI'ICI{MOoTLBOCnpUI{MTII4BOCTI.IXOpOUIOBOCIpoI.I3BOAI4TI{MeIOlIlUeCS
3KcrrepaMeHTaJIbHbIe raHHbIe (cu. pr'rc. 9 u pr'rc. 10 n anropeSepare ) '

flepexo4-rKoIIeHI(eAl4ccepTaql{uBIIeJ]oMcneAyeToTHecTItsltcoxufiypoBeHbTeopeTI4qecKI,Ix
uccreAoBaHut, Halle.lreHHocrb npoBeAeHHbIx pacqeroB Ha o6sqcueHl4e I4HrepecHbIX (uonrtx u

eueHeo6t,qcHeuur,x)excneplrMeHT.IJIbHI'x$axron.Cnoenperuerrrroo6paIrleHoBHI.IMaHI4eHa
r4HTepecHbre KBa3r.roaHoMepH6re o61>exrlr, Mofyulre uafiru npulteueHl4e B TexHI'IKe. cleayer

orN.terutg qcHrrfi t3brK I'I3noxeHIIt, qerKocrb l,l xopolxyto norul(y B npeAcraBneHl4rr Marepl4aJla'

HecuorprsansrcornfiypoBeHbuccleAoeautlfiuxoponeeI43JIoxeHI'Iepg3ynl'TaroB
,ur{ccepralll4oHHar pa6ora ue cno6oana or HeAocrarKoB'

1. Brlt.{Hue :<f rf exron Kpucrarrl4qecKoro ,.nonq Ha Hl43KoreMneq3rr{p. HbI:.lYarul4rHbre

csoiifiea "o"o""Jn#"irl\alo;i'rG"i-'atp.ujrlcroo " {ir.i"irp*(cN)rlz Ferr

(bpmh))2H2O o6cyNgaercr ucxoaq It3 3KcnepI'rMeHTarbHbIX Qa(ToB o Ha;rltql4lt

pa3nI.IqHBx napaMerpoB uarnuruoi oanouonsoi aHr{3orponulr' MeN4y reu yMecrHo

6blJlo6gIIo'oHIITI'I4cToI(I4IIpI,lqI4HoTJlltqus[apaMeTpoBDuuxgrraxosylrononFe..u
Felll na ocuone aaHHbIX o flpocrpaHcrBeunofi crpyxrype 3TI{x tloHoB'



2. MoAelr $o'roungyqupoeauublx cocrosHl.Iii oceerqeua gocraroqHo rparxo' B qacrHocrr'I'

r,aoNuo 6ir:ro 6u o6cy4nrr ponb nontpoHHoro a$<perra Ilpfi nepe3apqAKe I'IoHoB xe'[e3a

Iloa aetcrBlieM BHelllHefo o6:ry'renur I'I BeJrIlqItHbl 3Hepfufi lepeHoca 3aptAa'

3. K ueaocrarry pa6orsr MoxHo orHecrl'l H To' qro s uefi cra6o orpaxeHbl Bo3MoxHbIe

nyTu [paKrl4qecKoro flprrMeHeHrrt noJIyqeHH]'IX pe3ynbraToB' Bo nropoi uane

A}ICCEPTAIII'14 |OBOPUTC'I, IITO B IO,4BEPXEHHbIX BJII{qHHIO BHEIIIHCIO ONTI'IqCCKOTO

o6lyueuun ueloqeqHblx MarHerllKax, flpx onpeAeJreHHbrx ycnoBr{tx' Moxer

Ha6:rrcaarscq MarHeroKaJropltvecrnfi :<f$exr' Y'Iarnsat 3ro' cae'[au BblBoa o

Bo3MoxHoMnpI{MeHeHHHoAHouenoqeqHblxMafHeTI{KoBAI'co3AaHI.IsMa|HI,lTHbIx
*onog"nuntno". OAnaro e sroii rrase paccMorpeHl'Ie cl{creMbl npoBoaunocb B paMKax

ynpoqeHHoii lro4e:rn ancau6rq u3uHroBcKllx qenoqeK' He ) rI4TbIBaIouI4x peanbH}ro

MarHItrH)'Io crpyKrypy opraHqqecKl.Ix ueloqeK B uerreprofi fJlaBe' rrpu onucaHI4I.I

lroaz@uraqutt MarHIlrHrIX csoftcrg peanbHo cuHTe3I'IpoBaHHoro MafHerr{Ka lrpa

o6lyvennn,aHaJII.l3Bo3Moxsocrefina6lroaeHlrtMarHeroKaJIopIIqecKoroeS$exra
orcyrcTByeT.

4. B rperr'efr rJIaBe npoBo.qurct cpaBHeHne c[eKTpaJIr'HLx cBoficrB aHu3orponuoi

rei:en6eproncr<ofi ueno'Ixu u oauouepnoii noAelu l4suura' 3arerr't e qerBeproii rraBe' c

noMolllbro rorlHoro .lqcreHHoro a]Fta[ru3a, rrpoBoaxTcf, cpaBHeHI'Ie TeMlepaTypHblx

3aBHCr4MOCTeI HaMafHnqeHHOCTr4 AaHHr'tx aByx MOAenefi AJI' IIeroqeK KoHeqHoI4 AJII.IH6I

(urecrl y:non). tr4urepecur,n'I TaKXe 6ulo 6lr coflocraBurb pe3ynbrarbl B

TepMoaEHaMuqecKl{x npeAelax.

5. B guccepralll4l{ Bcrpeqarorcs He xaproHuble BL'IptDKeHus na crp' 35' ( ocHoBHoMy

TepMy coorBercrByer HH3KOCIIUHOBOg cocrotHue>? B no4nucu r< pnc' 1'7 
',na 

crp' 36 -

(KaxALIt Aou olpauteH o[peAereHH6IM IrBeroM)' HassaHue flaglt 2 u f:rasst 3 e

coaepxaHnl4 al{cceprallur He coBrlaaaer c [pI.iBeaeHHlIMu ua crp' 51 u 68'

OrueqenurreHeAocrarKl'{,oaHaKo,He3arpafr'IBarorocHoBHblxnoloxeHuiar{ccepraul{It'

B uerollt Allccepralll4q Lllycruna M.C. npeAcraerser co6ofi 3a(oHqeHHoe ItccJIeAoBaHI'Ie Ha

aroyanbHylo TeMy, BbIIIOJTH9HHyIO Ha BLrcoKoM HayqHoM yponne' Peey:brarbl flpeacraBreHHblx

ar.rccepraulroHHI,IX I'IccJIe.4oBaH14ft ony6:urxonausr n npecruNi*Iil HafrH['IX xypHanax; flHcsua

u Xeio-zotq, I4:nectr.rq PAH-2015; X3T@-20i5, J' Low Temp Phys'-2016' I4:eecraq PAH-

2016. Perynrrarbt uccneaoBaHr.tfi npegcrar:r.rroT 3HarILIreJIbHbIfi uurepec ans psAa HayqHEIx

KoJIJIeKTITBOB 3aHLIMzl]oull4xcq npo6lerraauu $usurr'r (oHAeHcr'IpoBaHHoro cocrotHus;

Kagancxufi OugI{Ko-rexHaqecxufi tr4ncruryr KH. PAH, I4Hcu{ryr $u:uvecrux npo6leu llrta' fl'
I. Kanuult. Ka:ascrnfi Qusuxo-rexnuvecr<uft IlHcrlrryr KHU' PAH' MocKoscxl.jn

rocyaapcrBeHHblil ynunepcurer, KasaHcKllft ( flpueolxcrui ) <fegepa'uurtd yHl'IBepcnrer' n '

ap. ABTopeOepar npaBI'IJIbHo orpaxaer coaepxaHl'Ie alrccepraql{ll'



Cvuraro, rITo Al4ccepraquonnar pa6ora "Bluqnue e<f$er<ron KpI{craJUILqecKoro nort !I

Soronnayunpoeaunux cocroqHl4i Ha Hu3KoreMneparypHr'Ie cBotcrBa MoneKyntpHblx

MafHerr,rKoB" yAoBnerBopter BceM rpe6onanuru, [pealtBnteMblM K KaHAI4JIaTCKTM

,uuccepral1lrsM, a ee aBTop lllycruna Maxcn,t Cepreenlru' 6el coltrenua' 3acnyxnBaer

.rpr"y*a"tt" eMy yqeHoft creneHrr KaHAr4aara <fz:utco-lrarenaruqecKl{x HayK rlo

cneuuilJllHocrrr 01.04.07 - tfzstlKa KoHAeHcr'IpoBaHHoro cocro.tnus'

Hacrosuufi or:sre o6cyN4en u o4o6pen Ha ceMrrHape raQeapu Ksalrronofi gJIe(rpoHI'IKI'r 
'l

paAr,rocneKrpocK otuu 7 rvrapta 2017 roaa (npororo:r Nl ?i )'

3ar. nat|. KeaHrosoii sneKTpoHIlKlt I.I paal'rocneKTpocKonslr

Kasancxoro (flpr.rnolNcroro) <pe.qepa:Irnoro yHI{Bepcl4Tera

AoKopoI8,-MaT.uayr,nposecc*mryTarnponMyparCanuxonr,ru
'(__-------

OrgrB cocraBl4r

flpo$eccop KaOeAPbI

KsaHroeofi 3neKrpoHI4KI4 u pa.4xoc[eKTpocKonqI4

KasaHcroro (flplmolxcroro) Segepalrnoro yHliBepcHrera

4orrop Su:.-tr.lar. nay<, npo$eccop

meremin@kpfu.ru,

reretfou (843) 23 151 16

420008, Poccus, PT,

r. Ka:anr,, yn. Kpeu:rencrar, g'18.
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Cee4exrn o ee4Yr4ei opraHn3aqla]r

ao AI'Iccepraql'II4 lllycrltra Marcnua Cepreenuua

<BrllqHr.re ossexros (pr4crannuqecKoro norIq H $OrouHgylr'rponauHblx COCTOIHI.II{ Ha

Hl43(oreMneparypnsre cnoilctna lrone(yntpHLIX MalHerltKoB )
no cIrelrl4arbHocru 01'04 07 - Qll:nra KoHAeHcllpoBaHHoro cocrotHl'Is

Ha couc(aHIIe yqeHoi creflenu KaHAIrAara Qnsuro-uareuau4qecKllx HayK flonltrnqecKl'Ix HayK'

@egepa.nruoe rocyAapcrBeHEoe aBToHoMHoe

yqpexAeHlre Bblcrrero npoSeccuoualsuoro

t6p*ou*t" <KasaHcKllfi (flpunolxcruft)

florHoe nauN{eHogaHue

opraHl43allliu B cooTBeTCTBI'lr'l c

ycTaBoM

oTno-y gno xoy, ofAoy Bno <KaraHcrnfi

(IIpr.rnolxcrufi ) $eaepallurti yH14BepcI'Irer)'

kasaHcrlrii yHHBepcl4rer' KasaHcrufi $e4epalrurtfi
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