
OT3biB 
se.n:yrn:ell. opramnaumf- <l>e.n:eparroHoro rocy.n:apcTBeHHoro 6IO,ZJ,)I(eTHoro o6p3.3oBaTeJioHoro 

yqpe)l<.n:emur BbiCIIIero o6p3.3osaHH5I «CaHKT- I1eTep6yprcKHH rocy .n:apcTBeHHhiH YHHBepcHTeT» 

Ha ,ll,HCCepTaUHOHHYIO pa6oTy 

Cono.n:osa AneKcaH.n:pa HHKonaesHqa 

«TepMOJIHTHqecKOe nonyqeHHe HaHoqaCTHU OKCH,ll,OB )l(eJie3a H ITOJIHMepHbie 

MarHHTOqyBCTBHTeJibHbie MaTepHaribi Ha HX OCHOBe», 

rrpe,ll,CTaBJieHHYIO Ha COHCKaHHe yqeHOH CTeneHH KaH,ll,H,ZJ,aTa XHMHqecKHX HayK 

no cneuHarrbHOCTH 02.00.01 - HeopramiqecKM XHMH5I 

,lJ;HccepTaUHOHHM pa6oTa A.H. COJIO,ll,OBa IIOCB5IW:eHa p3.3pa60TKe IIO,ll,XO,ll,a K in situ 
H3yqeHHIO npOUeCCOB tPOPMHpOBaHH5I MarHHTHbiX HaHoqaCTHU B MeTO,ll,e TepMOmna C 

HCnOJib30BaHHeM npOTOHHOH 51MP-penaKCaUHH, H3yqeHHIO H Bbi5IBJieHHIO OCHOBHbiX 

BJIH5IIOW:HX Ha Hero <l>aKTOpOB H nonyqeHHIO Ha OCHOBe CHHTe3HpOBaHHbiX HaHoqacTHU 

nOJIHMepHbiX MaTepHariOB C MarHHTOOnTHqeCKHMH CBOHCTBaMH. 

AKryaJihHOCTh H36pauuou TeMhi 
MarHHTHbie HaHoqacTHUhi, csoilcTsa KOTOpbiX MoryT 6oiTb 3a,ZJ,aHbi nyTeM H3MeHeHH5I HX 

napaMeTpOB (TaKHX KaK p3.3Mep, tPOpMa, COCTaB nosepXHOCTH H T.n.) , y)l<e ,ZJ,aBHO aKTHBHO 

npHMeH5IIOTC5I B p3.3JIHqHbiX o6nacT5IX HayKH H TeXHHKH. ITpH 3TOM npo,ll,OJI)I(aiOrn:HeC5I 

HCCJie,ZJ,OBaHH5I MarHHTHbiX HaHoqacTHU OTKpbiBaiOT BCe HOBbie 06JiaCTH HX npHMeHeHH5I. 

ITocKOJibKY MarHHTHbie csoll.cTsa 5IBJI5IIOTC5I p3.3MepH0-3aBHCHMbiMH, TO ocHOBHbiM 

CHHTeTHqecKHM BOnpOCOM 5IBIDieTC5I p3.3pa60TKa KaK MO)I(HO 6onee ycrreiiiHbiX nO,ZJ,XO)J,OB K 

nonyqeHHIO o6p3.3UOB c KaK MO)I(HO 6onee Y3KHM pacnpe.n:eneHHeM no p3.3MepaM, qTo 

a6COJIIOTHO He06XO)J,HMO )J,Jl5I ycrreiiiHOfO peiiieHH5I rrpaKTHqecKHX 3a,ZJ,aq . 

.D:HccepTaUHOHHM pa6oTa A.H. Cono.n:osa rrocs.Hrn:eHa He TOJihKO p3.3pa6oTKe 

YK3.3aHHOfO liO,ll,XO,ZJ,a, HO H TW:aTeJibHOMY H3yqeHHIO rrpoTeKaiOW:HX IIpH CHHTe3e rrpoueCCOB C 

HCIIOJib30BaHHeM opnrHHaJlbHOH MeTO,ll,HKH, rrpe,ll,JIO)I(eHHOH H arrpo6HpOBaHHOH aBTOpOM. 

Ou.enKa cot~;ep:>KauuH t~;uccepTau.uu, ee 3asepmeuuocTh B u.eJioM, JaMeqannH no 
Olj>OpMJICHHI{). 

ITpe.n:cTasneHHa.H K paccMoTpeHHIO ,ZJ,HccepTaUH5I H3Jimr<eHa Ha 152 cTpaHHuax, 

CO,ll,ep)I(HT 44 pHCYHKa, 10 Ta6JIHU H IIpHJIO)I(eHH5I. Pa6oTa COCTOHT H3 BBe,ZJ,eHH5I, 063opa 

JIHTepaTypoi, 3I<CrrepHMeHTaJlbHOH qacTH, o6Cy)I(,ZJ,eHH5I 3KCITepHMeHTaJlbHbiX pe3yJioTaTOB, 

3aKJIIOqeHH5I, CliHCKa COKparn:eHHH; CIIHCKa UHTHpyeMOH JIHTepaTypoi, CO,ll,ep)l<arn:ero 175 
IIYHKTOB. 

,lJ;HCCepTaUHOHHa5I pa6oTa BbiiiOJIHeHa B 06JiaCTH HeopraHHqeCKOH XHMHH, HaHOXHMHH H 

XHMHH TBep,ll,OfO TeJia, TeMa )J,HCCepTaUHH COOTBeTCTByeT HayqHOH cneUHaJibHOCTH 02.00.01 -
HeopraHHqecKa.H XHMH5I. 

,lJ;OCTOBepHOCTb nonyqeHHbiX B pa6oTe pe3yJioTaTOB He liO)J,BepraeTC5I COMHeHHIO, 

ITOCTaBJieHHbie aBTOpOM UeJib H 3a,ZJ,aqH IIOJIHOCTblO BbiiiOJIHeHhi, 3aW:Hrn:aeMbie nOJIO)l<eHH5I 



apryMeHTHpoBaHHO o6ocHoBaHhi. B pe3yJihTaTe pa60Tbi aBTop rroKa3aJI B03MO)KHOCTh 

yBepeHHOfO BapnHpOBaHH~ pa3MepoB HaHoqacTHU C HCITOflb30BaHHeM pa3pa6oTaHHOH 

ITpOUe,llypbi CHHTe3a MeTO,llOM TepMOflH3a, ITOnyqeHH~ o6pa3UOB C Y3KHM paCITpe.ueneHHeM ITO 

pa3Mepy, a TaK:>Ke KOMIT03HTOB Ha HX OCHOBe . 

113JIOJKeHHbie B .LJ,HCCepTai.J,HH HCCJie,r:J.OBaHHSI H llOJiyqeHHble pe3yJibT3Tbi, a TaiOKe 

npe,r:J.CTaBJieHHbie BbiBO,r:J.bl H peKOMeH,r:J.3I.J,HH SIBJISIIOTCII HOBbiMH H ITepciTeKTHBHbiMH ,llml 

ITpaKTHqecKoro HCITOfln3oBaHH~. HayqHa51 3HaqHMOCTb pa6oTni 3aKmoqaeTC5I B TIUaTennHOM 

aHMH3e 3BOfliOUHH CHCTeMbi B rrpouecce TepMOflH3a C HCIIOflb30BaHHeM pa3pa6oTaHHOfO 

aBTOpOM IIO.[(XO.[(a, KOTOpbiH MO:>KeT 6biTb pacrrpOCTpaHeH H Ha LJ:pyrHe CHCTeMbi H MeTO.[(bi 

CHHTe3a MarHHTHbiX HaHoqaCTHU . 

.IJ:HccepTaUHOHHa~ pa6oTa H aBTOpe¢epaT, B uenOM, HMCIOT KOppeKTHOe o¢opMfleHHe, H3 

ITpe.[(CTaBneHHOfO HflfliOCTpaTHBHOfO MaTepHMa BHllHO :>KeflaHHe aBTOpa KaK MO:>KHO 6onee 

ITOflHO H B ITpOCTOH ¢opMe H3fl0)KI1Tb 060CHOBaHHe ITpOBe,lleHHOrO HCCfle,llOBaHH~, a TaK)Ke 

ITonyqeHHhie pe3ynnTaTbi. 

K pa6oTe HMeiOTC~ cne.uyiOIUHe 3aMeqaHH51 LJ:HCKyccHOHHoro H 

CTHflHCTHqeCKOrO/pe,llaKUHOHHOfO xapaKTepa. 

1. Ha cTpaHHUe 30 aBTop o6cy)K.uaeT reTeporeHHOe 3apoLJ:hnneo6pa3oBaHHe H ero 

ITpo6neMhi. XoTenoch 6nr OTMeTHTh, qTo ocHOBHOH ITpo6neMoii HCITOflh30BaHH51 reTeporeHHOH 

HyKneaKI1IHI 5IBJI5IeTC~ He06XO.[(HMOCTh HCITOJih30BaHH51 TaKHX 3apOLJ:hiiileH, KOTOpbie 6hi HMeJIH 

TY :>Ke KpHCTMJIHqeCKYIQ CTpyKTypy, qTO H KOHeqHoe COe,llHHeHHe, a TaK)I<e 6JIH3KHe ITapaMeTpbi 

3JieMeHTapHOH ~qeHI<H. ,[(JI~ peMH3aUHH KOHTponHpyeMOfO 3apO,llhiiile06pa30BaHH51 B 

OCHOBHOM HCITOJih3YIQTC~ COe,llHHeHH~, KOTOphie o6pa3yiOTC~ B peaKUHOHHOH cpe.[(e paHbiilC, 

qeM ueneBoe coe.UHHeHHe. 

2. Ha cTpaHHUe 45 rrpH o6cy:>KLJ:CHHH MeTo.ua I13M aBTOp YKa3hiBaeT Ha B03MO:>KHhre 

ITp06JICMhi C Bbi60pKOH ITpH IIpOBC.[(CHHH HCCJIC,llOBaHHH. 0.uHaKO, HCIIOJih3yeMM B MCTO.[(e 

ITpo6oiTo.uroTOBI<a BITonHe o6eciTeqHBaeT peiTpe3eHTaTHBHoe ITpe.uCTaBneHHe Bcex ¢pai<UHH, 

KOTOpbie MOryT cyiUeCTBOBaTb. MeTO)l, 51Bfl51eTC51 IIIHpOI<O HCITOJih3yeMhiM, erO ,llOCTOBCpHOCTh 

,llJI~ H3yqeHH51 HaHoqacTHU HHKOf,lla He CTaBHJiaCb ITO.ll COMHeHHe H ero pe3yflhTaThl MOfYT 6hiTh 

BepmlmUHpOBaHbi C HCIIOJib30BaHHCM ,llaHHbiX ITO YLJ:CJibHOH IIOBepXHOCTH. 

3. Ha cTpaHHUe 46 ITPH o6cy:>K.UCHHH MeTo.[(a ,[(PC aBTOp yKa3hiBaeT, qTo OH 

qyBCTBHTeJieH K <);>opMHpOBaHHIO arJIOMepaTOB B cycrreH3HH H OllHOBpCMCHHO C 3THM coo6maeT 

o 6oJibiilOM KOJIHqecTBe ITpeHMymecTB .uaHHoro MeTo.ua. Heo6xo.UHMO OTMeTHTh, qTo B cnyqae 

pa60Thl aBTOpa HM ,llCHCTBHTCflhHO ITOnyqeHhl H 06Cy)K,llCHbi .[(aHHhie, KOTOpbie OTpa:>KaiOT 

pa3Mepbl HH,llHBHllYMbHbiX HaHoqacTHU, HO B 06IUCM cnyqae I<ai< pa3 ¢opMHpOBaHHe 

arnOMepaTOB HaHoqaCTHU B paCTBOpax ( OC06eHHO BO,llHhiX) 3aTpy ,llH51CT HCITOflh30BaHH~ 3T0f0 

MCTO.[(a ,llfl51 OUCHKH pa3MCpOB qaCTHU H ITpHBO.[(HT I< ITOJiyqCHHIO cpe,llHHX 3HaqeHHH, B 

HCCKOJihKO pa3 ITpeBOCXOll~IUHX ,llaHHhie f13M. 
4. TaK)I<e CCTh HCCKOJihi<O MCJIKHX 3aMeqaHHH, TaKHX I<aK: HC,llOCTaToqHM 

CTPYKTypHpoBaHHOCTh qacTH ITpo MarHHTHhie CBOHCTBa, uenecoo6pa3HOCTh paccMoTpeHH51 

60Jibiilero KOJIHqecTBa HCTOqHHKOB IIpM o6cy:>KLJ:CHHH MeTO.[(a TepMOJIH3a, YMCCTHOCTh 

o6cy:>KLJ:eHH51 OTCYTCTBM~ IIlHpOKOfO HCITOJib30BaHH~ KOHTpaCTHbiX areHTOB Ha OCHOBe 

MarHCTHTa B KJIHHHqeCKOH rrpaKTHKC H T.IT. 

5. Heo6xo.uHMO OTMCTHTh TOT ¢aKT, qTo ITocne o63opa nHTepaTypni He ITPHBe.ueHo 

3aKniOqeHHC. 0HO ITpC,llCTaBJICHO B ITYHKTe 2.1 H Ha3hiBaCTC51 «fJocTaHOBKa 3a,llaqm> . 

U:enecoo6pa3HO 6nmo 6hi o6eciTeqHTh ITepexoLJ: OT uenH pa6oThi K o63opy JIHTepaTypni H .uanee 

K 3a.uaqaM pa6oThi. 

AHanorHqHoe 3aMeqaHHe OTHOCHTC~ K Ta6nHue 5, B KOTopoii npe.ucTaBJieHhi 

HCITOJih30BaHHhiC aBTOpOM ,llJI51 IIOJiyqeHH51 HaHoqaCTHU COCTaBbl H COOTHOIIleHH51 peareHTOB; 

IIeJiecoo6pa3HO 6hiJIO 6hi 6oJiee IIOLJ:p06HO H3JIO:>KHTb IIpHqHHbl HX Bhi6opa. 

6. ABTopy Heo6xo.UHMO ITO~CHHTh, IToqeMy .uaHHbie P<DA 6hiJIH ITonyqeHhi c 

HCITOJih30BaHHCM MC,llHOfO H3JiyqeHH51 . I1CIIOJih30BaHHC K06MhTOBOfO H3JiyqeHH~ IT03BOJIHJIO 

6hi peiilMTh ITp06JieMy ruyMa Ha LJ:H<);>paKTOrpaMMaX, KOTOpbiC MO:>KHO 6hiJIO 6hi MCITOflh30BaTh 
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~JI51 OIIpe~eJieHH51 pa3MepoB KpHCTaJIJIHTOB (qTQ qpe3BhiqaHHO Ba)I<HO IIpH 06Cy)l(~eHHH 

MexaHH3MOB ¢opMHpoBaHH5l HaHo'IaCTHU). PemcTpHpOBaJIHCh JIH .umr o6pa3UOB .uaHHhie 

SAED? ITonyqeHHhre HaHo'IaCTHUhi 5IBJI5IIOTC5I MOHO- HJIH IIOJIHKpHCTaJIJIH'IeCKHMH? 

TaK)l<e xoTeJIOCh 6br peKoMeH.UOBaTh aBTopy B 6y.uyrueM HCITOJih30BaTh .UJI5I 

HCCJie.UOBaHH5I CBOHX 06'beKTOB MeTO.Ll Mecc6ay3pOBCKOH CIIeKTpOCKOIIHH, KOTOphiH B 60Jibi.IJeM 

'IHCJie CJiyqaeB n03BOJI5leT Bhi.UeJIHTh BKJia)J,hi OT MarreMHTa H MarHeTHTa. 

7. IT pH paccMoTpeHHH .uaHHhrx Tr A H MarHHTHhrx .uaHHbrx, rrpe.ucTasneHHbiX Ha 

pHCYHKe 28, a TaK)I<e B ITpHJIO)I(eHHH (PHc. IT2, IT4 H IT6), ,LJ,JI5I p5I.Lla o6pa3U:OB c MaKCHMaJibHbiM 

KOJIH'IeCTBOM OpraHH'IeCKOH ¢a3bl 3Ha'IeHHe y.ueJibHOH MaKCHMaJibHOH HaMarHH'IeHHOCTH 

TaK)Ke MaKCHMaJihHO (B CepHH o6pa3U:OB) (TOr,LJ,a KaK MaKCHMaJihHa5I HaMarHWieHHOCTb 

npe.UCTaBJI5IeT C060H y.UeJihHYfO BeJIH'IHHy, TO eCTh .LlOJI)KHa 6hiTh TeM MeHbi.IJe, qeM 60Jihi.IJe 

OpraHH'IeCKOH cpa3hl Ha qacTHUe). 06'b5ICHeHHe 3TOrO cpaKTa 3aKmoqaeTC5l B TOM, 'ITO .LlJI5I 

pacqeTa y.ueJihHOH HaMarHH'IeHHOCTH aBTOp HCITOJib30BaJI Macey o6pa3Ua IIOCJie TepMH'IeCKOrO 

y.uaJieHH5I o6oJIO'IKH. IJoqeMy aBTop Bhi6pari TaKoll: cnoco6 ( cTaH.uapTHhiM 5IBJI5IeTC5l pacqeT 

y.uenhHOH HaMarHH'IeHHOCTH no Macce HasecKH, B35ITOH .UJI5I H3MepeHH5I)? CpaBHeHHe 

MarHHTHhrx .uaHHhiX, pacc'IHTaHHhiX CTaH.uapTHhiM crroco6oM, H .uaHHhiX Tr A Morno 6hi 

npe.ucTaBHTh .uorroJIHHTeJihHYfO HH<}JopMaumo o cTpoeHHH qacTHU. KpoMe Taro, HcnoJih30BaHHe 

,LJ,aHHOrO CIIOC06a IIO)J,HHMaeT BOIIpOC 0 TOM, KaK aBTOp OUeHHBaJI KOJIHqeCTBO IIpO.LlYKTOB 

pa3JIO)KeHH5I OJieaTHOH o60JIO'IKH Ha noBepXHOCTH 'IaCTHU:? JlbBeCTHO, 'ITO .LlOCTaTO'IHO qaCTO 

HarpeB Ha B03.Uyxe npHBO.LlHT He K C)KHraHHIO opraHH'IeCKOH <}Ja3hi, a K nHpOJIH3Y H I105IBJieHHIO 

CJI05I yrnepo.ua Ha nosepxHOCTH. 

KpoMe Taro, Ha cTpaHHUe 77 asTop o6cy)K.uaeT KpHBhie Tr H B TOM 'IHcne rosopHT o 

TOM, qTo B npouecce HarpesaHH5I npoHCXO.UHT o6pa3oBaHHe Fe20 3. 0TMeTHM, 'ITO npouecc 

OKHCJieHH5I MarHeTHTa .LlOJI)KeH COIIpOBO)K.LlaThC5I yseJIH'IeHHeM MaCChi. ,lJ;eHCTBHTeJibHO, B 

o6nacTH 300°C Ha KpHBhiX Tr A Ha6mo.uaeTC5I cna6osbrpa)KeHHhiH nHK. AsTopy 6hmo 

Heo6xo.uHMO OTMeTHTh 3TO B o6cy)K.ueHHH H 6onee rro.upo6Ho rrpoKOMMeHTHposaTh .uaHHhie Tr. 

8. YqJIThiBa5I nonyqeHHhie aBTopoM .uaHHbie o 6onee nmpoKOM pacrrpe.ueneHHH 

· HaHO'IaCTFHl: ITO pa3MepaM rrpH HCITOJTI;30BaHHW·3apO.LlhiiiieH B MeTO.Ue TepMOJIH3a, B03HHKaeT 

BOnpoc 0 TOM, HaCKOJibKO TaKOH ITO.UXO.Ll npHMeHHM, Y'IHTbiBa5I TO, 'ITO B peaKUHOHHOH CHCTeMe 

.LlH<P<l>Y3H5I orpaHHqeHa. Ha OCHOBaHHH qero 6biJIH Bhi6paHhl COOTHOIIIeHH5I 3apO,ll,hiiiiH -

HCXO.LlHbie peareHThi H He rrpOBO.LlHJIHCb JIH .UOnOJIHHTeJihHbie 3KCnepHMeHTbl C .UpyrHMH 

COOTHOIIIeHH5IMH? 

BhiCKa3aHHhie 3aMe'IaHH5l H BOIIpOCbi npHHUHITHaJihHO He 3aTparHBaiOT OCHOBHOrO 

co.uep)l<aHH5I H cyrH rrpose.ueHHoro Hccne.uosaHH5I, He rrpoTHBopeqaT c.uenaHHhiM B pa6oTe 

BhiBO.LlaM H IIOJIO)KeHH5IM, BbiHOCHMbiM Ha 3aUJ,HTy, H He CHH)KaiOT UeHHOCTH IIpOBe.UeHHOfO 

HCCJie.UOBaHH5I. 

HecoMueuuhiM ,lJ,OCTonucTBOM othopa JIHTeparyphl 5IBJI5IeTc5I ero 

pa3HOHanpaBJieHHOCTb, n03BOJI5IIOIUa5I OCBeTHTh JIHTepaTypHbie pe3yJihTaThl no BCeM 

HanpaBJieHH5IM, HCnOJih30BaHHhiM B pa6oTe. 

CqnTaeM ueo6xo,lJ,HMhiM oco6euuo Bhi,lJ,eJIHTh: 
1. TIUaTeJihHOCTh ITO.UXO.Ua aBTOpa K ITOCTaBKe HCCJie.UOBaHHH H OTJIH'IHO 

npe.uCTaBJieHHYIO HayqHyiO JIOmKy rrpoBe.UeHH5I HCCJie.UOBaHH5l MeXaHH3Ma <}JopMHpOBaHH5l 

MarHHTHhiX HaHO'IaCTHU - OT HCnOJib30BaHH5I pacrrpocTpaHeHHbiX B JIHTepaType HCXO.LlHbiX 

peareHTOB K H3yqeHHIO BJIH5IHH5I OJieHHOBOH KHCJIOTbi Ha npouecc IIpOTeKaHH5I peaKUHH qepe3 

H3yqeHHe IIpO.LlyKTOB, cpOpMHpyiOIUHXC5l IIpH rrpHMeHeHHH OJieaTHbiX KOMnJieKCOB )KeJie3a HHhiX 

COCTaBOB; 

2. npoBe.UeHHYfO aBTOpOM Ha BhiCOKOM 3KCnepHMeHTaJihHOM ypOBHe pa6oTy no 

H3yqeHHIO BOnpOCOB C03.UaHH5I H MarHHTHOOnTH'IeCKOfO IIOBe.UeHH5I CHCTeM, CO.Uep)KaiUHX 

MarHHTHhie HaHoqacTHUbi, OKCH.Ll rpa<}JeHa H paCTBOpHTeJih, 'ITO n03BOJIHJIO nonyqHTh 

npaKTHKO- OpHeHTHpOBaHHhie pe3yJihTaThi. 
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3naqHMOCTh llJIH nayKH H npaKTHKH UOJiyqeHHhiX aBTOpOM llHCCepTaUHH 

pe3yJihTaTOB He Bhi3hiBaeT COMHeHI-IH. 

TionyqeHHhie CoJIOLI:OBhiM A.H. HayqHhie pe3yJihTaThi HMeiOT cyw:ecTBeHHOe 3HaqeHHe 

.n;m1 HeopraHifliecKoH: XI1M1111 11 MaTep11aJIOBe.n;eHI151. Pa3pa6oTaHHa51 MeTO.D:I1Ka KOHTPOJI51 3a 

rrpo:u:eccaMI1 HYKJieaK:U:1111 11 pOCTa MarHI1THhiX HaHoqaCT11:U: C IIOMOlllhlO MeTO,ll;a 5IMP He TOJihKO 

.n;aeT B03MO)l{HOCTh in Situ KOHTp0115! 3a cpopMHpOBaHHeM HaHoqaCTHU B MeTO,ll;e TepMOJIH3a, HO H 

MO)l{eT 6hiTh pacrrpOCTpaHeHa Ha .n;pyr11e MeTO,ll;hi <jJopM11pOBaHI151 HaHoqaCT11:U:, qTo II03BOJII1T 11X 

6onee IIOJIHO H3yqHTh. 

ITpaKTn:qecKa51 3Haqn:MOCTh rroJiyqeHHhiX pe3yJihTaTOB o6ycnoBJieHa TeM, qTo 

MarHHTHhie HaHoqaCTHIJ,hi y)Ke 1IpHMeH51IOTC51 11JII1 11MeiOT Bhipa)l{eHHhie rrepcrreKTHBhi 

1IpHMeHeHH51 B TaKHX 06JiaCT51X KaK MarHHTHa51 3aiiHCh, MarHHTHa5! cerrapaiJ,H51, BH3YaJII13aiJ,H51 

6HOJIOrHqeCKHX 06beKTOB, JieqeHHe paKOBhiX 3a6oJieBaHHe, ,ll;OCTaBKa JieKapCTB H T .,ll;. 

Ba)l{HhiM .n;ocTH)l{eHHeM pa6oThi 51BJI5leTC51 rrpe.n;no)l{eHHhiH aBTopoM He.n;oporoH: n: 

3JieraHTHhiH MeTO,ll; <jJI1KCa:U:1111 MafHI1THhiX HaHoqaCT11:U: B IIOJII1MepHOH MaTplUJ,e, qTO OTKphiBaeT 

IIIHpOKHe rrepcrreKTHBhi rrpaKT11qeCKOfO 1Ip11MeHeHI151 IIOJiyqeHHhiX MaTep11aJIOB. 

TaKI1M o6pa3oM, MO)l{HO OTBeTCTBeHHO 3a51BI1Th, qTo rrpe.n;cTaBJieHHa51 K paccMOTpeHI1IO 

pa6oTa HMeeT HeCOMHeHHYIO HayqHYIO :u:eHHOCTh, a Bhi6paHHa51 TeMa, IJ,eJII1 H 3a.n;aq11, 06'heKThi 

11CCJie,ll;OBaHI151, rrpe,ll;CTaBJieHI1e 11 11HTeprrpeTa:U:1151 pe3yJihTaTOB COOTBeTCTBYIOT rraCIIOpTy 

crre:U:11aJihHOCTI1 02.00.01- HeopraHI1qecKa51 XI1MI151 (x11MI1qecKI1e HayK11), a 11MeHHO, rryHKTY 1 

«<l>yH)J;aMeHTaJihHhie OCHOBhl IIOJiyqeHH5! 06'heKTOB HCCJie,ll;OBaHH51 HeopraHn:qecKOH XHMHH 11 

MaTepHaJIOB Ha HX OCHOBe», IIYHKTY 5 «B3aHMOCB5!3h Me)K.n;y COCTaBOM, CTpOeHHeM H 

CBOHCTBaMH HeopraHwrecKn:x coe.n;n:HeHHH. HeopraHn:qecKn:e HaHocTpyKTypn:poBaHHhie 

MaTepHaJihi», IIYHKTY 7 «I1po:u:ecChi KOMIIJieKC006pa30BaHH5l H peaK:U:HOHHa51 CIIOC06HOCTh 

Koop.n;n:Ha:U:HOHHhiX coe.n;n:HeHHH, PeaK:U:HH Koop.n;n:Hn:poBaHHhiX nn:raH,ll;OB» ITacrropTa 

crre:u:n:anhHOCTH «02.00.01 - HeopraHn:qecKa5! XHMH5!». 

CooTBeTCTBne aBTope«t>epaTa ocuoBHhiM noJiomeunHM .a:uccepTaiiHH. CTpyKTypa 11 

06beM aBTOpecpepaTa COOTBeTCTByiOT Tpe6oBaHI151M, a CaM aBTOpe<jJepaT ,ll;OCTOBepHO 11 IIOJIHO 

oTpmKaeT conep)KaHn:e pa6oThi. · 

CooTBeTCTBne co.a:epmauuH .a:uccepTaiiHH u coLJ:epmauuH ony6JIHKOB3HHbiX pa6oT. 
OcHOBHhre pe3yJihTaThi pa6oThi orry6nn:KoBaHhi B 3 cTaTh51X B Me)l{.n;yHapo.n;HhiX HayqHhiX 

)l{ypHanax, H3 HHX 2 cTaThH B )l{ypHanax ypoBHH Q 1. Co.n;ep)l{aHn:e orry6nn:KoBaHHhiX pa6oT 

nocToBepHo oTpa)l{aeT co.n;ep)l{aHn:e nn:ccepTa:U:HOHHOH pa6oThi. Pe3yJihTaThi pa6oThi n: 

pe3yJihTaThi TeKyii!HX HCCJie,ll;OBaHHH 6hiJIH rrpe,ll;CTaBJieHhi Ha pOCCHHCKHX H Me)l<,ll;yHapO,ll;HhiX 

KOH<jJepeH:U:1151X. 

PeJyJihTaThi LJ:HccepTaiiHOHHOH pa6oThi MoryT 6biTh peKoMeu.a:oBaHhi K 
ucnOJih30Bauuro B HayqHhiX 11ccne.n;oBaHHHX yqeHhiX MocKOBCKoro rocy.n;apcTBeHHoro 

yHn:Bepcn:TeTa n:MeHH M.B. JloMoHocoBa, MocKOBCKoro HHCTI1TyTa CTaneH: n: crrnaBOB, 

11HCTI1TyTa xHMHH CaHKT-I1eTep6yprcKoro yHn:Bepc11TeTa, YpanhcKoro oT.n;eneHI151 P AH, 

Cn:6n:pcKoro oT.n;eJieHH5l PAH, Ha:u:n:oHanhHoro n:ccne.n;oBaTeJihCKoro ToMcKoro 

rronn:TexHn:qecKoro yHn:Bepcn:TeTa n: .n;pyrn:x Be.n;yll!I1X HayqHo-n:ccne.n;oBaTeJihCKHX 

KOJIJieKTHBaX, 3aHHMaiOIIIHXC5! HCCJie,ll;OBaHH51MH B 06JiaCTI1 HeopraHn:qeCKOH HaHOXHMHH H 

XHMHH TBepnoro Tena. 

,II;n:ccepTa:u:n:oHHa5! pa6oTa Cono.n;oBa AneKcaH.n;pa Hn:KonaeBn:qa «TepMOJIHTn:qecKoe 

IIOJiyqeHHe HaHoqaCTHI.l, OKCH,ll;OB )l{eJie3a H IIOJIHMepHhie MarHHToqyBCTBHTeJihHhie MaTepHaJihi Ha 

HX OCHOBe» ITO CBOeH aKTYaJihHOCTI1, HayqHOH HOB113He H rrpaKTWieCKOH 3Haqi1MOCTH, 

,ll;OCTOBepHOCTH IIOJiyqeHHhiX HOBhiX HayqHhiX pe3yJihTaTOB H 06beMy COOTBeTCTByeT 

Tpe6oBaHH5IM II. 2 « f10p51,ll;Ka rrpn:Cy)K,ll;eHH5l yqeHhiX CTeiieHeH B cpe.n;epaJihHOM rocy.n;apCTBeHHOM 

aBTOHOMHOM o6pa30BaTeJihHOM yqpe)l{,ll;eHHH BhiCIIIero o6pa30BaHH5l «Ka3aHCKHH 

(I1pHBOJI)l{CK11H) cpe.n;epaJihHhiH YHI1BepcnTeT»» oT 17.02.2020 N2 0.1.1.67-08/ 22/ 20 c 

H3MeHeHH5IMH OT 06.08.2021 N201-03/ 885, rrpe,ll;'h5lBJI51eMhiM K ,ll;HCCepTa:U:1151M Ha C011CKaHHe 

yqeHOH CTerreHH KaH,ll;H,ll;aTa HayK H 51BJI5IeTC5! HayqHO-KBaJIHQmKaiJ,HOHHOH pa60TOH, B KOTOpOH 
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CO,Uep)l{HTC5I perneHHe 3a,Uaqlf In situ KOHTpOJI5I rrpouecCOB cpopMHpOBaHH5I MarHHTHhiX 

HaHO"LJaCTlill MeTO.UOM TepMOJUi3a, "LITO HMeeT cymeCTBeHHOe 3Ha-.:reHHe .[(JUl. HeopraHH-.:reCKOH 
HaHOXHMHH H HaHoMaTepHaJIOBe.aeHH51.. ABTOp .UHCcepTaUHOHHOH pa6oTbi Corro.aoB ArreKcaH,n:p 
HHKOJiaeBH-.:r 3aCJIY)KHBaeT rrpHCY)I{.[leHH5I y-.:reHOH CTeiieHH KaH.[(H.[(aTa XHMH-.:reCKHX HayK ITO 
CIIeiJ;HaJibHOCTH 02.00.01- HeopraHH-.:recKa51. XHMH51. (XHMH"LJeCKHe HayKH). 

0T3hiB Ha .UHCcepTaUHOHH)'IO pa6oTy Corro.aoBa A.H. 3acrryrnaH H o6cy)I{,LJ,eH Ha 
3ace,n:aHHH KaQ:>e,n:pbi o6mei1 H HeOpraHH"LJeCKOH XHMHH I1HCTHTyTa XHMHH <l>e,n:epaJibHOfO 
rocy.aapCTBeHHOrO 6IO,LJ,)I{eTHOfO o6pa30BaTeJibHOfO y-.:rpe)J<,LJ,eHH51. BbiCIIIero o6pa30BaHH51. «CaHKT­

f1eTep6yprCKHH rocy.n:apcTBeHHhiH yHHBepcHTeT» (rrpoTOKOJI N2 ~,f/t/il'"'• tJ.t -.2 OT «19» arrperr51. 
2022 r.) . 

.[(oueHT KaQ:>e,apbi o6mei1 H HeopraHH-.:reCKOH XHMHH 
I1HCTHTyTa XHMHH CI16fY, 
KaH.UH.UaT XHMH"LJeCKHX HayK 

ITpoQ:>eccop KaQ:>e.aphi o6mei1 H HeopraHH-.:recKoli XHMHH 
I1HcTHTyTa xHMHH CIT6rY, 
.ll:OKTOp XHMH"LJeCKHX HayK, rrpoQ:>eccop 

CBe,aeHH51. o Be.aymeii opraHH3aiJ;HH 
<l>e.aepaJihHoro rocy.aapcTBeHHoro 6IO,a)l{eTHoro o6pa3oBaTeJihHoro y-.:rpe)l{.aeHH51. BhiCrnero 
o6pa3oBaHH51. «CaHKT-I1eTep6yprcKHH rocy.aapcTBeHHhiH yHHBepcHTeT» 
199034, r. CaHKT-I1eTep6ypr, YHHBepcHTeTcKa51. Ha6epe)I<Ha51., .a. 7/9 
TerreQ:>oH: +7 (812) 328-20-00 
e-mail: spbu@spbu.ru 
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