
OT3LIB ocl>nunaJihHOro onnoHeHTa 
Ha ,LJ;nccepTauuro Ha concKaHne yqeHoii cTeneHn 

KaH.LJ:H.LJ:aTa cl>n3nKo-MaTeMaTnqecKnx HayK <l>a.n:eeBa MaKCHMa CepreeBHqa 
Ha TeMy: «1'v1ECCEAY3POBCKHE I1CCJIE,n:OBAHH5I 

)l{EJIE30CO,n:EP)KAJ.IU1X HAHOTPYEOK I1 HAHOllACTI11(» 
no cneunaJihHOCTH 1.3.8. - cl>nlnKa KOH,LJ;eHcnpoBaHHoro cocTOHHHH 

B JJ;IIccepTau:iur npeJJ;cTaBJieHbI pe3yJihTaThI IICCJieJJ;OBaHII51 HaHoMaTepMaJIOB, 

noeyqeHHbIX Ha OCHOBe pacnpocTpaHeHHOro 3JieMeHTa - )KeJie3a. <l>M3MKO

XMMMqecKMe CBOHCTBa 3Toro 3JieMeHTa, Ka3aJIOCb 6b1, M3yqeHbl )J;OCTaToqHo 

xopomo. 0JJ;HaKO B XOJJ;e pa3BMTM51 HayKM, Il05IBJieHM51 HOBbIX MeTO)J;OB M3yqeHM51 M 

npMeMOB noJiyqeHM51 HaHOMaTepMaJIOB o6Hapy)KMJIMCb MX He06b1qHbie CBOHCTBa, 

CB513aHHhie c pa3MepHbIMM 3cpcpeKTaMM. B 3TOH CB513M npeJJ;cTaBJI5IeTc51 cosepmeHHO 

CBOeBpeMeHHbIM o6paru:eHMe K TeMe M3yqeHM51 HaHoqacTMU:, noJiyqaeMbIX, B 

qacTHOCTM, B cpopMe Tpy6oK. Oco6y10 npaKTJiqecKyIO u:eHHOCTh MccJieJJ;OBaHMIO 

npMJJ;aeT npMCYTCTBM51 B HMX )KeJie3a - CTOJib Ba)KHOro KOMTIOHeHTa oco6eHHO B 

)KM3HeJJ;e51TeJibHOCTII )KMBhIX opraHM3MOB. B JJ;MccepTaU:IIM npMBOJJ;5ITC51 

MHoroqMCJieHHhie CCbIJIKH Ha JIHTepaTypy' TIO)J;TBep)KJJ;aIO:W:He aKTYaJibHOCTb TeMhl, 

BXOJJ;5I:W:ei1 K TOMY )Ke B rocyJJ;apcTBeHHbie nporpaMMbl TeopeTJiqecKMX M 

npaKTIIqecKHX pa3pa60TOK. 

Bh16op JJ;JI51 M3yqeHM51 )KeJie3ocoJJ;ep)Karu:MX cMcTeM Mecc6ay3poscKoi1 

cneKTPOCKOTIMM COBeprneHHO JIOrMqeH, IlOCKOJibKY caMOH npMpOJJ;OH C03)J;aHbl 

peJJ;KMe ycJioBM51 JJ;JI51 yJJ;o6Horo noJiyqeHM51 yHMKaJihHOH MHcpopMaU:MM Ha M30Tone 

57
Fe o cpM3MKO-XMMMqecKMx (saJieHTHhIX, MarHMTHhIX, cTpyKTYPHhIX, 

)J;MHaMMqecKMX) CBOHCTBax MaTepMaJIOB. 

bOJibllIMe B03MO)KHOCTM )J;JI51 npMMeHeHM51 Ta5IT B ce6e OKCM)J;bl )KeJie3a, 

npIIrOTOBJieHHbie B BM)J;e HaHoqacTMU:. IloMMMO Toro, qTo c XMMMqecKOH TOqKM 

3peHM51 OHM npMo6peTaIOT TIOBbillleHeyIO aKTMBHOCTb B peaKU:M5IX c JJ;pyrMMM 

seru:ecTBaMM, OHM caMH nepcneKTMBHbl KaK pa6oqJie TeJia B ycTpOHCTBax, B 

KOTOpbIX MCTIOJih3YIOTC51 MX 3JieKTpoMarHMTHbie CBOHCTBa 

Ha 3a:W:MTY BhrneceHbI yTsep)KJJ;eHM51, 3aKoHoMepHo BhITeKaIOru:IIe M3 

coJJ;ep)KaHM51 JJ;MccepTaU:MM. B nepsyIO oqepeJJ;b peqh MJJ;eT o )KeJie3HhIX, )KeJie3o-



K06aJibTOBhIX H )l(ene30-HHKeneBhIX HaHOTpy6Kax, rronyqaeMhIX 

3neKTpox:aM:aqecKHM oca)l(.nett:aeM B Hattorronocn1x rron:aMepoB. Kp:aT:aqecKOMY 

paccMoTpeH:aIO rrpe.n;naraIOTC.sI orrpe.n;enett:ae 3neMeHTHoro cocTaBa, 

reoMeTp:aqecKoro pa3Mepa, KpHCTaJin:aqecKoii cTpyKTYPhI, Bn:a.s1H:ae Harrp.s1)1(eHH.sI 

3neKTpox:aM:aqecKoro oca)l(.n;eHH.sI rrp:a rronyqett:a:a HaHoTpy6oK, pacrrpe.nenett:ae 

aTOMOB B pa3nHqHhIX KOMII03HU:li51X, crreKTpaJibHOe orrpe.neneH:ae MarHHTHhIX 

rroneii, MarHHTHOM aHH30Tporr:a:a TeKcTyphI. BechMa rrpocTo rro crreKTpaM 

Mecc6ay3pa orrpe.n;en.sIIOTC.sI MarHHTHhie rron.s1 :a ofrh.sICH.sIIOTC.sI :ax H3MeHeHH51 rrp:a 

3aMern;eHHH aTOMOB )l(ene3a Ha aTOMhI Ko6anhTa :an:a HHKen.s1. 

H3BeCTHa.sI rrpo6neMa :a.n;eHT:acp:aKau;:a:a oKc:a.n;oB )l(ene3a, ocnmKH.sieMa.s1 

pa3MepoM H, KaK cne.n;CTBHe, .necpeKTHOCThIO H HeCTeXHOMe-rp:aqHOCThIO 

HattoqacTHU:, pa3pernaeTc.s1 c :acrronh30Batt:aeM rrporpaMMhI SpectrRelax. 

BhI.lJ:BHraeTc.sI Mo.n;enh pacrnm.ppoBKH Mecc6ay3pOBCKHX crreKTpoB cMec:a 

HaHoqacTHU: MarHeTHTa H MarreMHTa, rrpHHHMa.sI BO BHHMaH:ae 3neK'TpOHHhIM o6MeH 

Me)l(.ny coce.n;HHMH .D:BYX H TpexBaJieHTHhIMH HOHaMH )l(ene3a H cyrrepMarHHTttyIO 

penaKcau;:aIO MarHHTHhIX MOMeHTOB HaHoqacTHU:. 

3Haq:aTenhHOe BHHMaH:ae y.neneHO MOpcponorHHH HaHoqac:au: 

)l(ene3oco.nep)l(a:w;:ax OKCH.lJ:OB Fe304, Fe304@Au :a Fe-Ni/Fe-Ni-0 :a ee 

H3MeHeH:a.sI c yBen:aqeH:aeM TeMrrepaTyphI OT)l(Hra. IIo.n Bo3.n;eiicTBHeM 

3neKTpOHHOro o6ny-cieHH51 reMaTHTa B HeM yMeHbIIIaeTC51 .non.s1 nOKaJihHO 

tteo.n;ttopo.n;HhIX o6nacTeii. KaK cne.n;cTBHe, ynyqrnaIOTC.sI Kp:acTann:aqecK:ae :a 

MarHHTHhie CTPYKTYPhI, CHHMaIOTC.sI .n;ecpopMau;:a:a perneTKH, yc:an:aBaIOTC.sI 

o6MeHHbie B3aHMO.n;eMCTBH51. 

Oco6eHHO MO)l(HO BhI.n;enHTh rrpe.n;cTaBn.sieMyIO Mo.n;enh pacrn:acppoBKH 

Mecc6ay3pOBCKHX crreKTpOB OKCli.lJ:OB )l(ene3a, rronyqeHHhIX B BH.n;e HaHoqacTHU: 

KpaiiHe HecTex:aoMeTp:aqecKoro MarHeTHTa c rrp:aMeChIO MarreMHTa. CrreKTphI 

TaKHX qacTHU: CflO)l(HhI li3-3a 3Haq:aTenhHOro yrn:apeHH51 nHHHM rrornorn;eHH.sI. ,[(AA 

RX HHTeprrpeTaU:Hli rrp:aBneKaIOTC51 pa3n:aqHbie MexaHH3MhI 3neKTpOHHhIX 

B3aHMo.n;eiiCTBHM: HaJI:aq:ae 6hICTporo 3neKTpOHHOro o6MeHa Me)l(.ny coce.n;HHMH 

.D:Byx- H TpexBaneHTHhIMli HOHaMH )l(ene3a H cyrreprrapaMarHHTHOM penaKcau::a:a 



MarHHTHbIX MOMeHTOB HaHOtJaCTHI.J;. 0 npaBHJibHOCTH BbI6paHHOH MO,n:eJIH rOBOpHT 

TOtJHOe on11caHHe no Heii 3KCnepHMeHTaJibHbIX cneKTpOB. 

IIpoBe,n:eHO KOMnJieKCHOe H3ytJeHHe <jla30BbIX npeBpaII.I,eHHH H MOpcponorHH 

Fe304, Fe304@Au 11 Fe-Ni I Fe-Ni-0 HaHotJaCTH:U: c yBeJIHtJeHHeM TeMneparypbI 

OT)Imra, a TaK>Ke 3JieKTpOHHoro o6nytJeHH51 HaHotJaCTH:U: reMaTHTa. B nocne,n:HeM 

npH yBeJIHtJeHHH ,n:03bl .ll:OJI51 JIOKaJibHO HeO,n:Hopo,n:HbIX o6nacTeii yMeHbIIIaeTC51 c 

BOCCTaHOBJieHHeM KpHCTaJIJIHtJeCKOH H MarHHTHOH CTpyKTYPbl BeIIJ,eCTBa. 

CottcKaTeJib yqacTBOBaJI B coBMeCTHOH pa6oTe B HeCKOJibKHX HaytJHbIX 

KOJIJieKTHBax, H3BeCTHbIX CBOHMH .n:ocTmKeHH51MH. Cne,n:oBaTeJibHO, OH HMeJI 

.n:ocTyn K COBpeMeHHOMY o6opy,n:oBaHinO H B03MO)l(HOCTb ero HCnOJib30BaHH51. 

Cy.z:i:51 no MHOrHM ny6rr11Ka:o;115IM, ero BKJia,n: B pa6oTy yBeJIHtJHBaJIC51 c ro,n:aMH, HO 

BCer.n:a 6bIJI no.n: KOHTpoJieM aBTOpHTeTHbIX KOJIJier. ,[(ocTOBepHOCTb HaytJHbIX 

BbIBO.ll:OB rro,n:TBep)l(.ll:aeTC51 TaK)l(e npHMeHeHHeM nporpaMMHblX cpe,n:CTB o6pa60TKH 

H aHaJIH3a 3KCnepHMeHTaJibHblX ,n:aHHbIX, HX corJiaCOBaHHOCTH Me)l(.n:y co6oii H c 

H3BeCTHblMH JIHTepaTypHbIMH ,n:aHHblMH. 

Pe3yJibTaTbI 11ccne,n:oBaH11ii M.C.<t>a,n:eeBa 3HatJHTeJihHO pacrn11p5IIOT Harn11 

3HaHH51 0 HaHOOKCH,n:ax )l(eJie3a, cnoco6ax coxpaHeHH51 HX pa3MepoB H <PYHK:U:HH c 

noMOIIJ,bIO noKpbITHH HHepTHbIMH HOHaMH H opraHHtJeCKHMH BeIIJ,eCTBaMH. 

Cne,n:yeT cornacHThC51, tJTO 3TO cnoco6cTByeT 6onee "3<jl<jleKTHBHOMY rrp11MeHeHHIO 

)l(eJie3oco,n:ep)l(all.l,HX HaHOCTPYKTYP B KatJeCTBe aHO.ll:HbIX MaTepHaJIOB ,n:mI JIHTHH

HOHHbIX aKKYMYJI51TopoB (oTO)l()l(eHHbie HaHotJaCTH:U:bI Fe304@Au 11 FeNi I Fe-Ni-

0, o6nytJeHHbie 3JieKTpoHaMH HaHOtJaCTH:O:bl a-Fe203), HOCHTeJieH JieKapCTB .ll:JI51 

11x a,n:pecHoii .n:ocTaBKH ( HaHoTpy6KH Fe-Co 11 Fe-Ni), HOCHTeneii 51.z:i:ep 6 1 OB ,n:JI51 

6op-HeiiTpOH03aXBaTHOH TepanHH paKa (noKpbITbie Kap6opaHOM HaHotJaCTH:O:bl 

Fe304) 11 r11rrepTepMHH ( OTO)l()l(eHHhie HaHotJaCTH:U:bI Fe304@Au)". 

ABTope<jlepaT c Heo6xo,n:11Moii noJIHOTOH nepe,n:aeT co,n:ep)l(aH11e 

.n:11ccepTa:o;1111. 

IIo co,n:ep)l(aHHIO ,n:11ccepTa:o;1111 B03HHKJIH HeK0Topb1e 3aMetJaHH51. 

1. B MeTO,n:HtJeCKOH qacTH B OTHOIIIeHHH TeMIIJiaTHOro MeTo,n:a CHHTe3a 

)l(eJie3oco.n:ep)l(aIIJ,HX HaHoTpy6oK HeT onpe.n:eneHHoro YKa3aHH51 Ha JIHTepaTypHbIH 



HCT01IHHK, KOTOpbIM ,n:HccepTaHT pyKoBo,n:cTBOBaJIC51 npn nonyIIeHHH HaHo'Ipy6oK. 

3To n03BOJI51eT ,n:yMaTh, 1ITO :na ,[(OBOJibHO CJIO)l(Ha51 MeTO,[(HKa pa3pa6oTaHa HM 

caMHM. B ,n:pyrHx pa3,n:enax ,n:HccepTaU:HH 3TOT He,n:ocTaToK oTcyTcTByeT. 

2. HeK0Topb1e Mecc6ay3poBCKHe cneKTpbI (pHc. 21) H3MepeHbI c 

He60JibllIOH CTanICTHKOH. 0,n:HaKO H3 HHX nonytieHa 6oraTa51 HHCpopMaU:H51. 

XoTeJIOCh 6b1, 1IT06hI aJiropHTM o6pa6oTKH cneKTpoB 6hrn npe,n:cTaBJieH 6onee 

no,n:po6Ho. 3To OTHOCMTC51 M K cneKTpaM c BKJia,[(OM OT cynepnapaMarHMTHOH 

penaKcau:Hn. 

3. 3To, 6bITb MO)l(eT, He OtieHb cyru:ecTBeHHOe 3aMetiaHMe no 

TepMMHOJIOrMM OTHOCMTC51 K TepMMHaM C,[(BMr Mecc6ay3pOBCKOro cneKTpa M 

KBa,n:pynoJihHoe cMeru:eHne. Eonee ynoTpe6nTeJibHhie 11 TOIIHO onpe,n:eneHHbie -

M30MepHbIH C,[(BMr M KBa,n:pynOJibHOe pacru:enJieHMe. 

4. B rnaBe 4 roBopnTC51 o TBep,n:oM pacTBope MarHeTHTa 11 MarreMHTa. 

lfro 113 ce651 MO)l(eT npe,n:cTaBJI51Tb TaKOH paCTBop? 

5. Cpe,n:n noJIO)l(eHMH, BhIHOCHMhIX Ha 3a:W:MTy, OTCYTCTBYIOT MaTepMaJihI 

nyHKTa 4.2. 0 Mo,n:mpnKaU:MM noBepxHOCTH tiaCTMU: MarHeTHTa c noMO:W:bIO 

opraHHtieCKMX Beru:ecTB. I1oIIeMy? 

BMecTe c TeM, YKa3aHHhie 3aMetiaHM51 He yMaJI51IOT 3HatIMMOCTM 

,[(MCCepTaU:MOHHOro HCCJie,[(OBaHM51. ,I(nccepTaU:M51 OTBetiaeT Tpe6oBaHM51M, 

ycTaHOBJieHHhIM MocKOBCKMM rocy,n:apcTBeHHhIM yHMBepcnTeToM MMeHM 

M.B.JloMoHocoBa K pa6oTaM no,n:o6Horo po,n:a. Co,n:ep)l(aHne ,n:nccepTaU:HM 

COOTBeTCTByeT cneu:MaJibHOCTH 1.3 .8. - cpH3MKa KOH,[(eHCMpoBaHHbIX COCT051HMH (no 

cpH3MKO-MaTeMaTM1IeCKMM HayKaM), a TaK)l(e KpMTepM51M, onpe,n:eJieHHbIM nn. 2.1-

2.5 I1oJio)l(eHM51 o npncy)l(,n:eHMH ytieHhIX cTeneHeii B MocKOBCKOM 

rocy,n:apcTBeHHOM YHMBepcnTeTe MMeHH M.B.JloMoHocosa, a TaK)l(e ocpopMJieHa 

corJiaCHO 'Ipe6oBaHM51M I1oJIO)l(eHM51 0 COBeTe no 3a:W:MTe ,[(MCcepTaU:MH Ha 

concKaHne ytieHoii CTeneHM KaH.n;n.n;aTa HayK MocKoBcKoro rocy.n;apcTBeHHoro 

yHHBepcnTeTa MMeHM M.B.JloMoHocoBa. 



TaKMM o6pa.30M, coHcKaTeJib <l>a.ri:eeB MaKCMM CepreeBW:I 3acny)l(ttBaeT 

npHCy)l(.ri:eHH5I yqeHOH CTeneHH KaH.ri:M.ri:aTa cpH3HKO-MaTeMaTHqecKHX HayK no 

cneu;HaJibHOCTH 1.3.8. - cpH3HKa KOH.ri:eHCHpOBaHHOro COCT05IHM5I. 

Oqmu;ttaJihHhIM onnoHeHT: 

.ri:oKTop XHMHqecKHX HayK, rnaBHbIH HayqHbIM coTpy.ri:HHK Kacpe.z:i:pbI pa.ri:ttoXHMHH 
XHMHqecKoro cpaKyJih~eTa MrY HMeHH M.B.JI"ocoBa 

IIEP<l>HJibEB IOP11M ,[(MHTPHEBH'I ~ noiJnucb 

O f_ tJ f ~ 0 ~ 3 ,[(aTa no.z:i:nttCaHH5I 

KoHTaKTHhie .ri:aHHbie: 

Ten.: +7(903)2802076, e-mail: perf@radio.chem.msu.ru 
Cneu;ttaJibHOCTh, no KOTopoii ocpttu;HaJibHhIM onnoHeHTOM 
3aiu;mu;eHa .ri:ttccepTaIJ;M5I: 
02.00.04 - cpH3HqecKa51 XHMM51 H 
02.00.14 - pa.z:i:HOXHMH5I 
A.ri:pec MecTa pa6oThI: 

119991, r. MocKBa, yn. JleHHHCKHe rophI, .z:i:. 1, cTp. 3 
fCII-1, MrY, XMMHqecKMH cpaKyJihTeT 
Ten.: +7(495)9391671; cpaKc: +7(495) 9328846 

ITo,n;rrHch coTpy,n;HHKa IO.,IU1epqmJiheBa y.n;ocTOBep5110: 

pyKOBO.[(HTeJin/Ka,n;poBnIH: pa6oTHHK 
.n;arn 

11.0. <l>aMHJIH51 
~ 
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