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OT3bIB
Benye#t opranuzarmu
Ha uccepTaunoHHyo paboty [Tonkosoit Anéusl BacumbeBHbI
«Pa3paboTka OCHOB TEXHOJIOrMH TIOJIyueHHs HaHOKoMNo3uToB FeCo/C Ha
OCHOBE COJIeH METAIJIOB U MOJUAKPHIOHUTPUIA TTOJ ACHCTBHEM HK-narpesay,
MpEICTaBICHHYIO Ha COMCKaHME YUCHOM CTENEHH KaHAUNATa TEXHUYECKHX HAYK
no cnenuaneHocTy 05.27.06 «Texnonorus u 060pynoBaHue I IPOU3BOCTRA

TIOJIyIPOBOIHMKOB, MAaTEPHUAJIOB U MPUOOPOB DIEKTPOHHOM TEXHUKI

Hanopasmeprble (eppoMartuTHsle MaTepuaisl NepCHeKTUBHbL U HAXOMST
IpUMEHEHHE B pa3IMYHBIX Ccdepax: B MarHUTHBIX CHCTEMaX 3arliCH,
BbICOKO4AaCTOTHBIX YCTPOMCTBAX, MArHUTOPE3OHAHCHOM TOMOrpaduu, MeHIHHE 1
T.1. B nmurepatype paccMarpuBaercs 3 (peKTHBHOCTh UCTIONB30BAHHS HAHOUACTHULL
crraBa FeCo B mornorutensix snekrpoMarauTHeIx BomH CBU-amanazona. Criiassi
FeCo BbLIENSIOT BBUIY OYeHb BBHICOKMX 3HAYEHHH HAMATHUYEHHOCTH HACKHIIICHUS
u BBICOKOW  TemmepaTypsl  Kropu. CospaHne  MeTaIOyIIepoHbIX
HaHOKOMTIO3MTOB  moj  pmeiictBuem WK-Harpesa  sBnsercss omHuM U3
IEPCIICKTUBHBIX TOAXON0B K CHHTe3y CTaOUIBHEIX Ha BO3Ayxe HaHoyacTul FeCo.
B KommosuTax, BKMOUYAIOMMX METAINTHYECKUE HAHOYACTHIIBI, BO3MOJKHDI

KBaHTOBO-pasMepHble d(QQeKThl, npuBosiiMe K (PYHKIHOHAIBHBIM H3MEHEHHSM



MAarHUTHBIX W 3JIEKTPO(U3MYECKUX CBOWCTB. [l09TOMY BbI3bIBAET MHTEPEC
ITOJyYeHUEe KOMIIO3UTOB HAa OCHOBE W3BECTHOIO B MPOU3BOJACTBE 3NEKTPOHHBIX
KOMIIOHEHTOB MarHuTtoMsirkoro cmiasa FeCo B HaHOpa3MEpHOM COCTOSIHHH.
Peanuzanyst Takoli BO3MOXXHOCTM Ha OCHOBE IMpHHUMMIA CAMOOPraHU3aLUHM U
cuHepretnyeckoro 3¢ dexra MK-HarpeBa B mepcrneKkTHBE MO3BOJSET IOIy4daTh
HOBbIE MaTEPHUAJIBI C YIYYUICHHBIMU (DYHKIIMOHAJIBHBIMUA CBOHCTBAMH.

[ToaToMy Tema mpencTaBleHHOW IUCCEPTALMOHHOW paboThl, B KOTOPOH
npejiaraeTcss aJbTepHATUBHBINM MOAXOJ W MPEACTABICHBI OCHOBBI TEXHOJOIMH
cuHTe3a HaHoyacTull crulaBa FeCo B cocraBe  METaINOYINIEPOAHBIX
HAHOKOMIIO3UTOB, Iony4yaeMbelix MetonoMm WMK-muponusa sBisercss BecbMa
aKTYaJIbHOM.

[IpoBeieHHBIH aBTOPOM JIUTEPaTypPHBIA 0030p COBPEMEHHBIX METOJOB
nonyuenust Hanovyactull FeCo, B ‘IaCTHOC-TH, B COCTaB€ HAHOKOMIIO3UTOB, ITOKa3all
NEPCIIEKTUBHOCTL MeToAa cuHTe3a HaHouacTul FeCo, NpoCTpaHCTBEHHO
YIOPSIZIOUCHHBIX B O0ObeMe  YIJIEpOJHONW  MaTpUlLbl  METaIOyIVIEpOIAHBIX
HaHokomnozutoB FeCo/C, mox pedicrBuem WMK-narpeBa nns cospaHus
LIMPOKOIIOJIOCHBIX pajuornioroliaroimux marepuanos CBY-1namnasona.

Bce BbIlIeCKa3aHHOE MO3BOIMIO aBTOpPY chHOpMyNUpOBaTh LElb M 3afauu
Ucciae10BaHUM.

Crpykrypa u 00beM auccepranuu. Jluccepralusi COCTOUT U3 BBEACHUS,
YeThlpeX TJIaB, OCHOBHbIX BBLIBOJIOB IO padore, cnucka MmyONuKauui Mo TeMe
JIUCCepTallMy, BKJoJarolero 25 HamMeHoBaHui. Taxike pabora comepxur 133
pUCYHKa, 23 TaOJuIlbl, CIIUCOK MCMONIb3yeMOl auTepaTyphl U3 148 HanMeHOBaHUN
M aKT 00 HCIIONIB30BAaHUM pe3yJbTaTOB AuccepTaluoHHOW pabotel AO HIIIIT
«Anmasy. O0wuii od0beM paboTel coctaBiseT 224 crpaHuubl. Bo BBemeHun
paccMaTpUBAaIOTCS aKTyallbHOCTh TEMbl JUCCEPTALIMOHHON pabOTHI, LIEJIH U 3a/1a4u,
CTOSIBILIME TIEPE][ COMCKATENIeM, Hay4yHas HOBH3HA W IPAKTUYECKas 3HAYUMOCTh
NOJIy4EHHBIX pe3yJIbTaTOB, JIMYHBIA BKJAJ aBTopa B pe3yibTaThl . padoThl. B
[NepBOi IJlaBe TMPOBEJEH aHaJUTHUYEeCKUH 0030p COBPEMEHHBIX METOJ0B
nonydyenus: Hanouactul FeCo, B wactHocTH, HaHokomno3uta FeCo/C. Bropas

riaBa IIOCBAILIECHA HMCCIICOAOBAHHID XHMHYCCKHX IIPOLECCOB B IIPEKYpCOpax Feq,‘-
2



Co. /TIAH u Feyy o -Coyy/TTAH mopn neiictBuem  MK-HarpeBa: B 4acTHOCTH,
paccMOTpeHBl BBIOOP HCXOAHBIX KOMIIOHEHTOB, METOJMKA IIPUIOTOBJIEHUS
NPEeKypCopoOB, M3y4€Ha KHHETHMKAa T[EeTePOreHHBIX XUMHUYECKHUX peakluil B
npekypcopax non geiicteueM MK HarpeBa, a Takke NpOBeNEeHO KBaHTOBO-
XMMHYECKOE MOJEIUPOBAHUE CTPYKTYPhl METAJJIOYIJICPOJHBIX HAHOKOMIIO3UTOB
FeCo/C. B TpeTbeii raBe pacCMOTPEH KOHTPOJIUPYEMBIH CHHTE3 HAHOKOMITO3UTOB
FeCo/C wu3 npexypcopoB Fey-Co,,/TIAH u Fe,y 4, -C0,,/TIAH ¢ ucnonszosanuem
VK-marpeBa. BnusiHME YCIIOBWH CHHTe3a Ha O3JIEKTPUYECKHE, MATHUTHBIE U
IPOYHOCTHEIE CBOMCTBA  MOJY4YeHHOTO HAHOKOMIIO3WTa. B ueTBepToll riaBe
PacCMOTPEHBI JJEKTPOPU3NUECKIE, MArHUTHbIE, PaIMOINOINIOIIAIOLIIe CBOWCTBA
HaHokomno3uToB FeCo/C ¥ uX NpUMEHEHHE B JIOKAJbHBIX MOTJIOTUTENISIX
aneKkTpoBaKyyMHbIX CBY- ycunuteneit MOIIHOCTH.

OcHOBHOH 1e/IBI0 TUCCEPTALIMOHHON paboThl SBIsIaCh pa3paboTka OCHOB
TE€XHOJIOTUHU TIOJTy4eHMUsI HAHOKOMITO3UTOB FeCo/C Ha OCHOBE
NOJMAaKPUIIOHUTPUIA, colel xeneza M KoOanbra moj naedictBueMm WK-Harpesa,
NEPCIEKTUBHBIX AT CO31aHus 3(p(PEeKTUBHBIX PaHONOrIOMIAIONIMX MATEPUATIOB.

JUis  OCTH)KEHHs TIOCTaBIEHHOM B  JHCCEpPTAllMA IEJNH  aBTOPOM
copMyTUpOBaH U pelieH psSJ HAayYHBIX 3ajad, pPelleHHe KOTOPHIX IO3BOJIHAIIO
cOpMyIMpOBaTE  OCHOBBI ~ TEXHONOTHH  CHHTE3a  MeTaJUIOYTJIEePOIHBIX
HAaHOKOMIIO3UTOB Ha OCHOBE COJIe MeTaluyloB U [OJIMAKPWIOHUTPUIIA IIOJ
nevicteuem MK-marpesa.

B uncne OCHOBHBIX 3ajay clielyeT OTMETUTh H3YyUEHHE XUMHUYECKUX
NPOLECCOB, MPOTEKAIMMUX B Mpekypcopax B mnpouecce MK-narpesa u
NPUBOJAIIMX K (POPMHUpOBaHHUIO HaHOYacTull ciiaBa FeCo B yrnepoaHoil marpuue
HAaHOKOMIIO3MTOB. B 9acTHOCTH, paccMOTpeHBI BBIOOP MCXOIHBIX KOMIIOHEHTOB,
METOJMKA IIPUTOTOBJIEHHUS NPEKYPCOPOB HAHOKOMIIO3UTOB. Takike pacCMOTPEHBI
HEKOTOpbIe TEPMOJMHAMMYECKHAE AaCIeKThl M C INPUMEHEHHEeM KOMILIEKCHBIX
uccnenoBanuii Mmetonamu VK- u Y- ciekrpockonyu, TepMOrpaBUMETPHYECKOTO
aHanusa U Judp@depeHIraibHON CKaHUPYIOLIeH KaJOpUMETPUM U3yueHa KMHEeTHKa
IeTEPOTeHHBIX XMMMYECKUX peakuuil B TMpeKypcopax, MPOTEKAIMUX IO/

nevicreieM MK-Harpesa.



IToMrMO 3TOro, ¢ mpUMEHEHHEM KOMIUIEKCHOTO MOAX0Ja ObUIM W3Yy4YeHBI
3aBUCHUMOCTH CTPYKTYpbl, Mopdonoruu, XuMuueckoro W (pa3oBoro cocrasa,
CBOMCTB (anexkTpoduznyuecKux, MarHuTHBIX, MUKPOTBEPIOCTH,
paauonornomaonmx cBoicts) HaHokoMno3uToB FeCo/C ot ycnoBuil mpouecca
CHHTe3a (TemMnepartypsl U npoaonkuTensHoctd MK-Harpesa, KOHIEHTpauu coei
alleTHNIalleTOHaTa JKenesa, (eppoleHa, amerata koOansTa). Jlus sToro ObuM
IIPUBJIEYEHBbl TaKWe METOJABl aHalM3a, Kak CKaHUPYIOLlas W IIPOCBEYMBAIOLIAs
MHKPOCKONHS, PEHTTeHO(a30BbIi U CTPYKTYPHBIN aHaIN3, HEPTrOAUCIEPCHOHHBIN
aHAJIM3 XUMUYECKOro cocTaBa, MeccOayspoBckas cnekrtpockonus. IlogoGubii
TIOJIXOJ [TO3BOJIMJI BBISIBUTH 3aKOHOMEPHOCTH 00pa30BaHUs HAHOYACTUIL CIIIaBa B
3aBUCHMOCTH OT TeMIlepaTypbl CHHTE3a, COCTaBa MPEKypPCOPOB U KOHLEHTPALNUN
METAJJIOB, YTO MO3BOJISIET KOHTPOJIMPOBATh KaK COCTAaB HAHOYACTHIL, TaK M HX
pa3Mepsl. KoMIieKCHBIA MOAX0[ .K UCCIIeIOBAHUSIM TaK)Ke IMO3BOJIWJ BBISIBUTH
ocobeHHOCTH MexaHW3Ma (OPMHUPOBAHHS HAHOYACTUIL] CIUIaBa B 3aBHCHMOCTH OT
XUMHUYECKUX CBOMCTB COJIel MeTaJlIOB.

Takxe ObL1a MPOBENEHO KBAHTOBO-XMMHUUECKOE MOJEIMPOBAHKUE KIIACTEPOB
METaI0YIIIepoaHbIX HaHOKOMIO3UTOB FeCo/C, xoTopoe mno3BONMIO OOBSICHUTH
0COOEHHOCTH CTPYKTYPBI U 3JIEKTPOHHO-3HEPreTHUECKOr0 CTPOSHM MOy YEHHBIX
MaTepHUasoB.

Bce o910 mo3Bonmio  pa3paboTaTh  OCHOBBI  TEXHOJIOTMHM  CHHTE3a
Hanokomno3utoB FeCo/C mox peiictBuem WK- HarpeBa ¢ KOHTPOIUPYEMBIMH
CBOWCTBaMH B BUJE IJICHOK Y IMOPOLIKOB U X puMeHeHune B CBY-ycrpolicTBax, B
YAaCTHOCTH, JIOKAJNBHBIX MOTIOTHTENSAX 3JeKkTpoBakyymHbiXx CBY- ycunurenen
MOIIIHOCTH.

Hayuynas HoBH3HA 3aKitouaercsi B 0OOCHOBAHHOCTH crmocoba CHHTe3a
HaHokoM1i03uToB FeCo/C Ha ocHOBe colleil MeTaIoB U MOJUAKPUIIOHUTPHIIA TTO
neictBuem HMK-marpea. BmepBble u3yueHbl OCOOEHHOCTH — XHMHYECKHUX
MPOILIECCOB, MPOTEKAMMX B Tpekypcopax Fe,,./I1AH, Fey/ITAH, . Co,,/[1IAH,
Feaa—Coa/ITAH u Fey— Co, /IIAH B 3aBucuMoctH oT Ttemmepatypsl MK-
HarpeBa, THWIIA COEJWHEHHWS JKejie3a, KOHLEHTpPAUMU W  COOTHOLLEHMS

KoHIeHTpauuid MetasioB Fe m Co. YcTaHOBJIEHbI 3aBUCUMOCTH CTPYKTYPBI,
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COCTaBa M pPa3MepOB HAHOYACTUI] METAJNIOB B COCTABE HAHOKOMIIO3HTOB, & TAKXKe
cBoiicTB HaHokoMIo3uTOB FeCo/C (yImenbHOU 3JIEKTPONMPOBOAHOCTH, YAEIbHOMN
HaMarHM4eHHOCTH, KOPIMUTUBHON CHJIbl, MUKPOTBEPIOCTH) OT YCIOBHH IIpolecca
MOJIyYeHHsI, YTO IO3BOJIMJIO CHUHTE3UPOBATh HAHOKOMIIO3UTHI, BKIJIFOYAIOLIKE
HaHoyacTullbl FeCo, ¢ KOHTpOIUpyeMbIMHE CBOMCTBaMU. ABTOPOM IPEIOKEH U
obocHOBaH MexaHu3M oOpa3oBanus HaHodacTHl] FeCo B cocTaBe HAHOKOMIIO3HTOB
nipu UK — Harpese npexypcopos.

IIpakTHyeckast 3HAYMMOCTH TIONYYEHHBIX aBTOPOM  DE3yJIbTaTOB
3aKJFOYaeTcs B pa3paboTKe OCHOB TEXHOJOIMH cuHTe3a HaHokommnosuta FeCo/C
Ha OCHOBE IOJMAKPUIOHUTPUIIA, alleTHIalleTOHaTa jKeJe3a, (peppolieHa 1 aueTara
xkobanbra mpu nomoum MK-Harpesa, 49To mnoATBepXaeHO mnareHToM PO No
2552454.

[TokazaHa BO3MOYHOCTBH MCIIONb30BaHUs HaHokommno3utoB FeCo/C s
W3TOTOBJIEHHS  PaJUOIOIIOIIAIOIIMX  MaTepuajoB €  BOCIPOM3BOAWMMBIMHU
CBOMCTBAMM M OBUIH JOCTUTHYTHI 3HAYeHHs K03 uienTa nornomeHus 6onee 90
% B muamasone 2040 I'Tuy npu makcumyme 99,5 % na uactore 37,5 I'T'm mpu
KoHeHTpanun MeTtamia 20 macc. %, YTO TOATBEPKAAET PE3yIbTaTUBHOCTD
poJieslaHHOM pPabOTHI IO CO3JAHHUIO OCHOB TEXHOJIOTUU CUHTE3a HAHOKOMITO3UTOB.

JlocToBepHOCTL U OOOCHOBAHHOCTH OCHOBHBIX I10JIOXKEHHM W BBIBOJIOB
JAUCCEPTAlMOHHON  pabOTBl  TOATBEPXKAEHHI  TECOPETHUYECKMMH  pacyeTamu,
BOCIIPOM3BOJIMMOCTBIO Pe3yJIbTATOB IKCIIEPUMEHTOB, IPUMEHEHUEM COBPEMEHHbBIX
METOAOB  MCCIIeJOBaHMM,  COIJIACOBAaHUS  TOJNYUYEHHBIX  pe3ylbTaroB ¢
JIUTEpPaTypPHBIMH  JaHHBIMH, & TakXe [PaKTHYecKol ampobanmeit, dYTO
MOATBEPIKIAETCS AKTOM HCIIOJIB30BaHUS.

OCHOBHBIE MOJOXKEHUS U Pe3YJIbTAaThl AUCCEPTALMOHHON pabOThHI MPOILIH
nyGIM4YHOE 00CYKIEHHE U anpobaIuio Ha 7 HAyIHO-TeXHUUECKHX KOH(PEPEHLUX.
ABTOpoM oITyOIIMKOBaHO 4 cTaThu B pedepupyeMbIX KypHalaX, BKIIOYEHHBIX B
crrcok BAK. Bceero omy6nukoBano 6onee 20 paboT mo AaHHOM TeMaTHKe, U3 HAX
8 crarei B 3apy0OeXKHBIX KypHAIaX, BXoaAmux B 6a3sl Web of Science u Scopus.

B COOTBETCTBHE C IMTOCTABIEHHOH L€JIbI0 paboTa sBSETCS 3aKOHYEHHOW U

BBIIIOJIHEHA aBTOPOM Ha BBICOKOM Hay4YHOM YPOBHE.
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PesynbraThl paboThl MOryT ObITh PEKOMEHAOBAaHbl K IIHPOKOMY
MPUMEHEHHIO MPU COo3AaHuU d(P(PEeKTUBHBIX PaHONONIOIIAIIMX MAaTEPUAIOB IS
3aIIUThI 00OPY/IOBaHUSI U YeNOBeKa OT BpeHbIX TexHoreHHbix CBY-usnyduenwuii,
IUIsS co3/IaHusl 0e33XOBBIX KaMmep, 3alliuThl MH(POPMALIMOHHBIX KaHANIOB OT CheMa
uHdopmanuu. Kpome Toro, mosydeHHble B JUCCEPTALIMOHHON paboTe pe3ysbTaThl
UMEIOT BasKHOE (yHITaMEHTAJIbHOE 3HAUEHHE JUIs pa3BUTHUs Hayku PD.

Jluccepranusi W3IIOKEHAa B JIOTWUYECKM IOCIeNOoBaTeNbHON (opme, a ee
COJIEpI)KaHHE  COOTBETCTBYET  3asBIIEHHOW  cnenuanpHocTd.  Jluccepranms
odopmiena B coorBercTBUU ¢ TpeboBaHusMu BAK.

ABTOpedepar B JOCTaTOUYHOW CTENEHM IIOJHO OTpaKaeT COAepKaHue
paboTHI U J1aeT MpeiCTaBlIeHUe O JOCTUTHYTBIX pe3ysibTarax.

[To nrccepTatnoHHON paboTe UMEIOTCS CaeAYIoLIne 3aMeYaHus:

- B BrIBOjE 4 HeKOppeKTHO chopmyiupoBaHa (pasza: «uaHouactun FeCo
Pa3MYHOI0 CTEXHOMETPHUECKOro cocraBa». CIOBO «CTEXMOMETPUYECKHID
O3HAYaeT Ompe/eieHHOe COOTHOIIEHHE KOMIIOHEHTOB B COEAMHEHWH U HE MOXKET
OBITh PA3JINYHBIM,

- HemocraTtouno moapoOHO OOBSICHAETCS YJydIIeHHE (QyHKIMOHAIBHBIX
CBOIMCTB HAHOKOMIIO3UTOB C POCTOM TeMIlepaTypbl cuHTe3a. Kak mpasuio, c
yBEIHYEHHEM TeMIIepaTypbl CHHTE3a YBEIUWYMBAETCA pa3sMep HAHOYaCTHULl U
BO3pacTaeT CTEIeHb YIOPSAOYSHHUS YIIIepONHONM MATpHIlbl, YTO NO/DKHO Ha Halll
B3MJISII TMPUBECTH K YMEHbBIICHUIO IHIJIEKTPUYECKUX II0TEPL W CHIDKCHHIO
KO3 (HUIIHEHTA TIOTIOIIEHHS.

- B nmuccepraiuu He npeacTaBiieHbl UCCIEI0BaHUA YaCTOTHOM 3aBUCHMOCTH
MAarHATHOM W JIMUJIEKTPUUECKON NPOHMIIAEMOCTH HAHOKOMIIO3WTOB B [uara3oHe
20-40 I'T'w, 9TO BEI3BIBAET TPYAHOCTH UACHTU(DUKAIIMHA MEXaHU3MOB ITOTJIOMICHHUS.

- B pabore He TIPUBOASTCS pe3y IbTaThl UCIIBITAHUN CTAOMIBHOCTH CBOWCTB
MOJTy4YeHHBIX HAHOKOMIIO3UTOB.

- EcTh onevaTku B CIMCKE JIUTEPATYPBI.

JlaHHbBIE BONPOCHI M 3aMeuYaHWs He CHMKAIT OOLIYI0 BBICOKYIO OLEHKY
paboThl, KOTOPAsi BEIOJIHEHA Ha COBPEMEHHOM Hay4HO-TEXHHYECKOM YPOBHE, a ee

PE3YIbTAaThl MOT'YT OBITH MCIIOJL30BaHbI B Hay4YHOM M NPUKJIaAHOM ILIaHE.
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3akaruyeHue

HucceprannonHoe  ucciaenoBanue [lonkoBoit  Anéusl  BacuibeBHbI
npeacTaBiasieT coOOM  3aBEpUIEHHYKD  Hay4HO-HCCIIeOBaTeNbCKylo  paboTy,
collepXalllyl0 pelleHHe aKTyalbHOH 3agauu — pa3pabOTKy OCHOB TEXHOJOTHH
CUHTE32 HOBBIX MarepuayoB, 3(PPEKTHBHO MNOTJIOLIAIOLIMX 3J1EKTPOMarHUTHbIE
u3nydenuss CBY-puanasoHa, uMerouleil CylIeCTBEHHOE 3HAu€HHE I pa3BUTHS
CBU-anexktponuku. IlpencraBneHHble B paboTe pe3ynbTaThl HCCAEAOBAHUS
JIOCTOBEpHBI, BBIBOABI M peKOMeHAalUd 0OOCHOBaHbl. PaboTa BbiMoONHEHa Ha
BBICOKOM TEOPETHYECKOM, 3KCIIEPUMEHTAJIbHOM U aHAJIMTHYECKOM YPOBHE.

HucceprauuonHas pabora Ilonkosoit A. B. «Pa3zpaboTka 0CHOB TeXHONOTHU
noiaydeHuss HaHokomno3utoB FeCo/C Ha oOcHOBe cojedl MeTasioB WU
nojauakpuioHuTpuia noj aeicruem MK-HarpeBa» cooTBeTcTByeT TpeOOBaHUSIM
BAK P® n.23 «IlonoxxeHus o nopsiike MpUCYXXIEHUs yYeHbIX CTeNeHei» (B pen.
IloctanoBnenus [IpaButensctBa P® ot 24.09.2013 Ne 842), a ee aBTOp, Ilonkosa
Anéna BacunbpeBHa, 3aciy)KMBaeT MPUCYXAEHUSI €l Y4YEHOI CTeneHH KaHauaarta
TeXHHUYECKUX HaykK no cneuuanbHocTd 05.27.06 - «TexHonorus u obopyaoBaHHE
JUIsl TIPOM3BOJICTBA MOJYNPOBOAHUKOB, MaTepUajoB U NpUOOPOB 3J1EKTPOHHOM
TEXHUKUY.

Copnep>xanue paboTbl, aBTOpedepar 1 OT3bIB Ha AuccepTanuio [lonkosoii A.
B. PaccmoTpenbl W 0omoOpeHbl Ha 3acelaHUMM CeKLUMH YUYeHOro coBeTa
DenepanbHOro rocyAapCcTBEHHOrO OKOJKETHOTO yupexJeHus Hayku HHctutyta
obweit u Heopranunveckoir xumuu uM. H.C. KypnHakoBa Poccuiickoit akamemuu
Hayk «CHHTE3 U M3y4YeHHEe HOBBIX HEOpraHUYeCKUX BELLUECTB U MaTepHasoB» «24»

ceHTsa0ps 2015 r., npoTokon Ne4.

I'naBHbI Hay4yHbIH COTPYAHHUK, J.X.H.
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