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Peniensupyemas paboTa MOCBSAIIEHA OJHON M3 aKTyaJbHBIX U MHTEPECHBIX MPOoOIeM
COBPEMEHHOW  Hayku —  pa3paboTKe METOAOB  IIOJIyYEHUS U HCCIENOBaHUSA
METAJICOJePXKAIMX  HAHOKOMIIO3UTOB,  OOJIaaloIUX  TpeOyeMBIMH  MarHUTHBIMU
CBOWCTBaMHM, I NMPUMEHEHHUS B Pa3IUYHBIX 00JIACTAX HAHOTEXHOJIOrWid. B uacTHOCTH,
aBTOP UCCIIEAYET HAaHOKOMIIO3UTHI, COJEpIKaIlie HAHOYACTHUIBI cepedpa, 30510Ta, Kele3a B
MOJIMMEPHBIX OPraHMYECKUX MaTpullaX, C IeJIbl0 MOTEHIMAIbHBIX MPUMEHEHUN B
MeIuIMHe. B cBA3M C O9TUM, NpPOBEJEHHBIE B JAaHHON JAMCCEpTallMOHHON pabore
FICCJIEIOBAHUS SIBJISIFOTCS AKTYaJIbHBIMH.

HoBbiMu Ba)kHBIMH pe3yjibTaTaMi, IMOJIy4eHHBIMU B auccepranuu H.M. TuxoHosa,
SBIISTIOTCS:

- YcTaHoBjI€Ha poJib IMOJTUMEPHBIX MATPUI] HA OCHOBE CUHTETHYECKUX COIOJIUMEPOB,
MPUPOIHBIX TOJIMCAXAPUIOB U T'YMUHOBBIX BEIIECTB B (DOPMUPOBAHUU M CTAOWIM3ALUN
BKJIIOYEHHBIX HAHOYACTHIL cepedpa, 30J10Ta U JKejesa.

- PasBur u npumenen mnoaxon in situ DIIP monuTopuHra QopmupoBaHUL
HAHOKOMITO3UTOB B BOJAHOM pacTBOpE W TBEPOH (a3e ¢ HaHOYACTUIIAMU METAJUIOB Pa3HON
IIPUPO/IBI.

- IlomydeHbl CTPYKTypHBIE JaHHBIE B CEPUM OPraHUYECKUX MaTpPULl Ha OCHOBE
corojumepoB 1-BuHWI-1,2,4-Tpra3osa ¢ HOHaMu U HaHO(]a301 cepedpa.

- YcTaHOBIEHO M HW3ydyeHO oOpa3oBaHHME MOJIEKYJSPHBIX KilacTepoB cepebpa B
MPUPOIHBIX OMOHAHOKOMIIO3UTaX HAa OCHOBE BEILIECTB I'YMUHOBOTI'O ps/ia.

- Iloka3zaHa BO3MOXHOCTH HCIIOJB30BaHMS BBICOKOTEMIIEpAaTYpHOH 00paboTKu
beppoapabuHorasakTana Jyis MOJy4EHHUs HOBBIX MarHUTOAKTUBHBIX HAHOMATEPHAJIOB.



Bce yka3zaHHbIe pe3yJbTaThl SIBJIAIOTCS HOBBIMH M OIYOJMKOBAHBI aBTOPOM
Jaucceprauuy BriepBble. TakuM o0pa3oM, HAYYHAsi HOBM3HA HCCIIEIOBAHUMA, ITOyYEHHBIX

pe3yJIbTaTOB W  BBIBOIOB, C¢)OpMyHI/IpOBaHHbIX B Aucceprannr, COOTBETCTBYCT
Tp€6OBaHI/IHM, MMPEABABIISIEMBIM K TUCCCPTATMOHHBIM pa60TaM.

3HayumocTb auccepraioHHbI paborel H.M. TuxonoBa oOyciioBieHa TeM, 4TO
pa3BUTHl M YCHENIHO IPUMEHEHBI MOJAXO0Jbl MarHuTHOro pesoHanca (DIIP, MP) c
MPUBJIEYEHUEM BCIIOMOIaTEIbHBIX METOI0B (ONTUYECKON CIIEKTPOCKOIUH U Ip.), KOTOpBIE B
KOMILIEKCE IO3BOJISIIOT 3(P(QEKTUBHO U3y4yaThb CTPYKTYpHBIE CBOWCTBA U IIPOLECCHI
(GopMHUpOBaHUSI OpraHMYECKUX HAHOKOMIIO3UTOB C OJIarOPOAHBIMUA M [IE€PEXOJHBIMU
metauiaMu. Kpome Toro, B paboTe NMpOBEIEHBI CUCTEMAaTUYECKUE HCCIIEIOBAaHUA CEpUU
pa3IMYHBIX HAHOKOMIIO3UTOB HA OCHOBE IIPAKTHYECKH 3HAYUMBIX OpPraHUYeCKHX
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI ¢ MHKOPIIOPUPOBAHHBIMY HAHOYACTUIIAMH METAJIJIOB.

PaGora XOpomio ampo0MpoBaHa, €€ pe3yJbTaThl JOKJIAABIBAINCH Ha psje
BCEPOCCHUCKUX ¥ MEXKIYHApOAHBIX KOH(pEepeHUUH U OImyOJUKOBaHBI B JKypHajax,

PECKOMCHIOBAHHBIX BAK. PesyanaTm JUCCEpTAallMi  IIOJYYCHBI C HCIIOJIb30BAHHUEM
COBPEMCHHOI'0O HAY4YHOI'O O60p}’ﬂ0BaHI/I}I. JlocToBepHOCTD [TIOJIYYCHHBIX PpE3YJIbTATOB HE

BBI3BIBACT COMHEHUH.

Bo BBeaenun aBTOp OOOCHOBBIBAET AKTYaJbHOCTb T€MBI U (OPMYJIUpPYET LEIH
paboTHl, C MOCIEAYIOIIMM KPATKUM OMUCAHUEM CTPYKTYPBI U COACPIKAHUS TUCCEPTAIIHH.

I'nasa I nuccepranuu coiep KUT KpaTKUii TUTepaTypHBIA 0030p paboT, Kacaroumxcs
o0IIero COCTOSIHUS HCCIEAOBAaHUI B COBPEMEHHOW HAHOXMMHUHU, METOJIOB CHHTE3a U
UCCIICZIOBAHUS ~ METAJICO/ICPXKAIIMX  KOMIIO3ULMOHHBIX HaHOMaTtepuanoB. OTaeabHO
paccMOTpeHO IpuMeHeHue MeronoB SfnepHoro MarnutHoro Pesonanca (JIMP) wu
OnextponHoro IlapamaruutHoro Peszonanca (DIIP) k wucciaegoBaHUIO  CTPYKTYpBI
HAHOpPA3MEPHBIX MaTepUAIOB.

B I'nage II nuccepranum oO0CYKIArOTCS pe3yIbTaThl HUCCIeI0BaHUSA (POPMUPOBAHUS
METAJUICOJePKAIUX HAHOKOMIIO3UTOB HAa OCHOBE OPraHMYECKUX CHHTETHYECKUX U
IPUPOJIHBIX TIOJTMMEPOB.

B nepom pa3zgene I'maBbl Il npuBeneHsl uccienoBaHus cepedpocoaeprKkammx
HAHOKOMITO3UTOB Ha OCHOBE coroaumepoB 1-BuHui-1,2,4-tpuazona (IIBT). Habmonaemsie
cinektpel DIIP kommiekcoB cepebpa OTHECEHBI K PpEIKUM d’ KBaJIPaTHO-IIOCKUM
xomiutekcam Ag(Il). IToka3aHbl BKJIaJBI 2JIEKTPOHOB IPOBOJUMOCTH KaTHOHOB cepebpa M
noHoB Ag(Il), nokamu3zoBaHHBIX B KIyOKax oOpraHudeckod marpuibsl. Takke H3ydyeHO
bopmupoBanue cepebpocoepKaluXx HaAaHOKOMIIO3UTOB Ha ocHoBe [IBT m naunamuka nx
00pa3zoBaHMsI B OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX IIPOIECCAX, YCTAHOBJICHBI XapaKTepHBIC
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3aBUCHMOCTH IMapaMarHUTHBIX XapaKTEPUCTUK KOMMIO3UTOB. Metogom SIMP nokasano, 4to
MIOCJICIOBATE/IBHOE YBEIUUEHUE 10U cepedpa COMPOBOXK/IAETCS YMEHBIIIEHUEM KOJINYEeCTBA
HE3aKOMIIIEKCOBAHHBIX 3B€HBEB IToiuMepHoii nenu [IBT.

Bo Btopom pasgene I'maBer II oOCykmaiooTcs HCCIENOBaHUS 30J0TO- U
cepedpocozepKaMX OMOHAHOKOMIIO3UTOB HAa OCHOBE BEIIECTB TYMHHOBOrO psjga. B
yacTHOCTH, B cnekrpax OIIP cepeGpocoaepxamiux HaHOKOMITO3UTOB HaO/IIOdaeTCs
MYJIBTUIUIETHBIA curHai ¢ g-dakropom 2.038, oTHeceHHBIH K Kiactepam cepebpa. ABTOp
MPEIIoJaraeT, 4To BOCCTAHOBJICHHBIE aTOMApHBIC YAaCTHUIIBI HYJIbBAJICHTHOrO cepebpa
CTa0MIM3UPYIOTCS B OpraHMYEecKod Mmarpuile, oOpa3ys KJIacTepbl, 4acTh U3 KOTOPBIX,
[peTeprieBas MEPBUYHYIO arjIOMEpaLtIo, IpeKpalaeT cBoi aanpHenmmit poct. Kpome Toro,
nposejeH DIIP MOHUTOPUHI TEPMHUYECKOTO Pa3IokKEHHsI UCXOIHBIX T'YMUHOBBIX BEIIECTB U
HAaHOKOMIIO3UTOB Ha HX OCHOBE HerocpeiAcTBeHHO B jatunke OIIP crnekrpomerpa. B
YaCTHOCTH, YCTaHOBJEHO, 4TO 10 100 °C nmapamMarHuUTHBIE XapaKTEPUCTUKU JAHHOTO THIIA
HAaHOKOMIIO3UTOB OCTAOTCS NMPAKTUYECKU HEM3MEHHBIMH.

Tpernit pasgen T'naBel  II  mocBsimieH  McCIeOBaHMSAM — 30JI0TO- |
KEJIE30CoIepiKaluX HAHOKOMIIO3UTOB Ha OCHOBE ajlaKTO30CO/IEPIKAILUX ITOJIUCAXaPH/IOB.
Meron OIIP, omATe ’ke, UCIOIB30BAaH JUII MOHUTOPUHra U 3(GGEKTHBHOIO KOHTPOJIS
CHHTE3a HAHOKOMIIO3MTOB, OCYIIECTBIIAEMOr0 HEIIOCPEICTBEHHO B JaTYMKE CIIEKTPOMETpA.
[TosyyeHnple 3010TOCOAEPIKAIINE HAHOKOMIIO3UTHI C PA3IMYHBIMK IOJHCAXapHIHBIMU
MaTpUllaMUd UMEKOT JOCTAaTOYHO WHTEHCHUBHbIE curHaiel DIIP, npencrarnsomme co6oii
IIUPOKUE aCUMMETPUYHBIE JIMHUH, CIIEKTPOCKOIINYECKHE XapaKTEPUCTUKU KOTOPBIX 3aBHCST
OT KOJIMYECTBa BBEJACHHOIO MeTaJljla, CPETHETO pa3Mepa HAHOYACTHIL, U B MEHbIIIEH Mepe OT
IPUPO/BI OPraHNYECKOM MAaTPUILBL.

B TI'mae III kpaTko omnucaHbl SKCHEPUMEHTAIBHBIE METOAbI ¥  YCIOBHS
IPOBEJICHHBIX YKCIIEPUMEHTOB, JaHbl J€TaId METOAUKH KBAHTOBOXUMUYECKHX PaCUyeTOB.

Taxkum obGpaszom, B nuccepranuonHoit padore H.M. TuxoHoBa pa3BUTHI U IPUMEHEHBI
IOAXOJBl K MCCIIEJOBAHUIO CTPOCHUS M MAarHUTHBIX CBOMCTB HOBBIX HaHOpPa3MEPHBIX
MaTepuajoB Ha OCHOBE CUHTETUYECKUX U MPUPOIHBIX OPraHUYECKUX IOJIMMEPHBIX MaTPHIL
¥ HaHouyacTHIl OJaropoJHBIX M IEPEXOJHBIX META/UIOB. PemieHue 3Toil 3agaun sABJsSETCS
Ba)KHBIM U aKTyaJIbHBIM BKJIQJIOM B 00J1aCTAX OPraHMYECKOM U (PU3UIECKOM XMUMHUU.

K Heytoctatkam paboThI ClIeyeT OTHECTH CJIeIyIOIIee:
1. B nurepatypHom 0030pe ObLIO OBl KpailHE yMECTHO YIOMSIHYTh paboThl Bukropa

Yeunka (YHuBepcuteT Mopka) IO MCCENIOBAHMIO HAHOYACTHUI[ 30J10TA METOIAMH
craniMoHapHoro u uMmysscHoro JI1P [Anal. Chem. 2008, 80, 95 u ap.].



2. B mareparypHOM 0030pe HE IPUBOAMUTCS OOCYKACHHE IPUHIMIHMAILHBIX
ocobennocreit OIIP  crneKTpOCKONMU MPOBOJAIIMX HAHOYACTHI[, TPUPOALI U
nposiBiienuid Jlaiiconosckoit Qopmel auHun. IlepBoe yrnomunanue o6 3toit hopme
JIMHAK BO3HMKAET TOJILKO IPHU OOCYKAECHHM PE3yJabTaToOB Ha cTp. 33, U mapaMeTphl
A/B He 00BsACHSIOTCS.

3. HescHo, mouemy aBTOp HEe mpoBen MmopeaupoBanue jgunuii DIIP JlalicoHOBCKOM
(GopMel. DTO MOrIO OBl JaTh JOMOJHUTENBHYI0 MH()OPMAIMIO O XapaKTEPUCTHKAX
HaHOYaCTHII.

4. Ha puc.2.2.10 npusenen pacuyerHsiii cnekrp DIIP HUTpOKCHIBHOTO (parMeHTa, HO
HUIZIE HE IIPUBEAEHBI IIapaMETphl pacyeTa 3TOr0 CIEKTpa, KOTOPBIA BBHITJISIAT
HEOOBIYHO.

5. B oKkcrnepumeHTanlbHOM  4acTH  OTCYTCTBYET  ONHMCAHUE  TEMIIEPATypHOTO
obopynoBanus i DIIP skcriepuMeHTOB Kak MpU IOBBIIIEHHON Temmeparype (10
400 C), Tak ¥ Ipu KPUOTEHHBIX TEMIIEpaTypax.

6. Mmeercss HeOOIbLIOE KOIMYECTBO ONEYATOK M HECOTIACOBAHHBIX CJIOBOCOYETAHMH.
Taxoke ecTb HECKOJIBKO HEYJauHbIX (POPMYITHPOBOK:
- «9HUCII0 OKUcIeHus» (ctp.19) ciieroBano Obl 3aMEHUTH Ha «CTETIEHL OKUCIECHUNY,
- «casur g-akropa B cmipHOE mone» (CTp.42) - Ha «yMEHBIICHHE 3HAYCHHS g-
(akTopa» MO0 «COBUI CHI'Halla B CHJIBHOE II0JIe», IIOCKOJBKY g-(hakrop He
U3MEpSAETCS B €AMHHUIAX OJIA.

OtmeTnMm, 4TO JaHHBIE 3aMEYaHMs HOCST PEKOMEH/IATeIbHBIN XapakTep U He YMaJISIOT
3HAYMMOCTH IIOJTYYE€HHBIX B JUCCEPTALIMOHHON paboTe pe3y/IbTaToB.

Jluccepranusa opopmiieHa Ha COBPEMEHHOM YPOBHE U JIOCTaTOYHO XOPOIIO BEIYUTAHA,
TaK YTO IOIPEIIHOCTH B HAIIUCAHUM NPAKTUYECKU OTCYTCTBYIOT. ABTOpedepaT MpaBUiIbHO
OTpa)kaeT cojepkaHue aucceprauuu. Ilo MaTtepmanam Juccepranuyl OIMyOJMKOBAaHO 3
CTaThM B PELIEH3UPYEMBIX JKypHalaX, BKJIIOUEHHBIX B repedeHs BAK, u 1 crares npuHsTa B
11eyaTh; TaKke omyOiauKoBaHo 10 Te3MCOB JOKIAT0B HA BCEPOCCUNCKUX M MEXKIYHAPOIHBIX
KOH(pEepeHIUsAX.

Pesromupys Bce B 1ie10M, 3aKitouaeM, 4to auccepranuonsas pabora H.M. Tuxonosa
«Posib opraHMuyeckux wmarpuil B (OPMUPOBAHUU TMApaMarHUTHBIX META/UICOAEPIKAIIUX
HAHOKOMIIO3UTOB» COOTBETCTBYET TpeOoBaHUsAM "[lonoxkeHus o MPUCYKIACHUH YUCHBIX
crenieneil” (yrBepikaeHo Ilocranosinenuem IIpaButensctBa PD Ne842 ot 24.09.2013 ¢
u3MeHeHusimu - ot 21.04.2016  Ne335), mnpenwsBisiempiMm  BAK Kk  KaHAMZATCKUM
JccepTanysym, a ee aBTop, Tuxono Huxomnait IBanoBwY, 3acnyorcueaem NpuCy ICHUS MY
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UCKOMOM CTElMeHM KaHIuWJaTa XUMUYEeCKuX Hayk 1o crenuaisHocTsMm 02.00.03 —
Oprannueckas xumus, 02.00.04 — Ousnueckas Xumus.

OT13bIB cocTaBiieH I.H.c. JJabopaTOpuu MarHUTHOrO pe30HaHCa JIOKTOPOM (HU3UKO-
MaTeMaTHYECKUX HayK, 3aMECTHTEJIEM TUpPeKTopa o HayyHoi pabore DenuHbiM Marseem
BuagumuposuueM. OT3pIB 3aciIyliaH u o00peH Ha pacipeHHoM cemuHape JlaGoparopuu
MarHuTHOTrO pe3oHaHca MesxayHapogHoro romorpapuyeckoro nenrpa CO PAH 03 wurons
2019 r., npotokoa Ne 1 ot 03 urons 2019 .

[".H.c. JJaGopaTopuu MarHUTHOIO PE30HAHCA,

3aMecTUTeNh JUPEKTOopa IO Hay4yHOU paboTe

MexayHapoanoro Tomorpaduueckoro uenrpa CO PAH,

JIOKTOp (pM3MKO-MaTeMaTU4YeCKUX Hayk, npodeccop PAH

pab. Ten.: +7(383) 330-12-76, p

E-mail: mfedin@tomo.nsc.ru /g%/ B ®enun Marseit Biaaumuposuy

®I'bYH Unctutyt «MexayHapoansiii Tomorpapuueckuit nentp» CO PAH, 630090,
r. HoBocubupck, Mucturytckas 3a, E-mail : itc@tomo.nsc.ru
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