OT3bIB
Ha aBTOpedepar
nuccepraioHHoit pabotel Haroprnosa Mnbu AnexceeBuia
Ha TeMy «BbICOKOAHCIEPCHBIE HAHOKOMITO3HTHI Ha ocHoBe ZnO,
monuduuuposannbie Hanoactuuamu LnOyx (Ln=Ce, Pr, Eu), Pt, Pd u
makcena TiCTy, 2J11 XeMOpPe3UCTHBHBIX I'a30BbIX CEHCOPOBY, npeacTaBlIeHHOR
Ha COMCKaHMe YUeHO! CTeNeHH KaHAu/laTa XMMHIECKUX HaYK I10 CIIeLMalbHOCTH

1.4.1. — Heoprannyeckas XuMusi (XMMUYECKHE HAYKH)

AKTyajbHOCTD NIPEACTaBNeHHON paboTel 00yCiloBIIE€Ha OTCY TCTBHEM HETKHX
KpHUTepueB BLIOOpa pelernTOpPHbIX MaTepuaioB B XMMHYECKOH ra30BOi CEHCOpUKE
H& OCHOBE IOTYNPOBOIHHKOBBIX OKCHIOB MeTasioB. CyLiecTBYIOIIHE TPOGIEME],
TakWe KaK HH3Kas CeJIeKTHBHOCTb, YYBCTBUTEIBHOCTH K BI@KHOCTH H
Hejl0cTaToYHas HeprodGdexTHBHOCTh, TPeOYIOT HOBBIX MOAXOLOB. OnHuM H3
[ePCreKTUBHBIX pellleHUH SBIgeTCs UCHOJIb30BaHNEe MYJILTUCEHCOPHBIX CUCTEM Ha
OCHOBE HAHOMAaTEpHMAllOB C Da3jMYHBIMU XapaKTEPUCTHKAMH H IOCIeyIolel
MaTeMaTHYeckoii  o0paboTkoil  jaaHHBIX. JlMCCepTallMOHHOE — MCCIe/IOBAHKE
M. A. Haropsosa nocBsiiieHO pa3paboTKe MeTONOB TOJyHEeHHs W MCCIIEN0BAHHIO
CEeHCOPHEIX CBOWCTB HAHOKOMIIO3UTOB Ha OCHOBE OKCHIA LMHKA Ul peanus3aiiy
IAHHOI'0 MOJX0/1a.

HayuHasi HOBM3HA JMCCEpTAIMH 3aKIIOHaeTcs B paspaloTke METOIHK
CHHTE3a BRICOKOAMCIIEPCHOTO OKCHUJIA 1IMHKA C BapbUPyeMOH MHKPOCTPYKTYPOH, a
TaK)Ke CHHTE3a KOMIO3WTOB Ha ero ocHose, Bkmouamwiuux makceH T1:CT,,
HaHOYacTHILl OnaropoaHeix MmetauioB (Pt m Pd), a Taike OKCHaBI Lepus,
rnpaseocuMa U eBpornus. Y cTaHOBIEeHbl 3aKOHOMEPHOCTH BIIMSHUS YCIOBH CHHTe3a
M COCTAaBa HA XEMOPE3MCTHBHBIE CBOMCTBA NOJIYyYeHHBIX MaTepuanos. KiovyeBbiM
pe3ysNLTATOM SBISIETCS BhIABIEHHE 3aBMCHUMOCTEH CEHCOPHBIX OTKIIMKOB OT
MPUPOJIbI, KOHLUEHTPALIMK aHaIM3UPYEMOr0 Iasa U TeMIlepaTyphbl AeTEKTHPOBAHN,

onpeaeisaoumx yCeJioBHsA TeXHOIIOTHYECKOI'o NpMMEHCHHA.



Teoperuueckas IHAYHMOCTL  PAbOTHI OHpeHEHﬂBTCH BBISIBJIEHHBIMH
GyHIaMeHTaTbHBIMH 3aKOHOMEPHOCTSIMH «COCTaB-CTPOEHHEe-CBONCTBO
(XeMOpEe3UCTUBHBIA OTKIIUK)», MCIOIb3Ys KOTOPblE BO3MOMKHO IPEIIIONONKHUThH
MEXaHMW3MBI MTPOTEKAIOIINX TOBEPXHOCTHBIX MTPOLIECCOB.

[IpakTHYecKas - 3HAYHMOCTb M HEHHOCTh paboThl ' Olpelensercs
BO3MOMHOCTBKO ~ TPUMEHEHHs MOJNyYeHHBIX  MAarepuajioB Ui  CO3/IaHudA
BBICOKOCETEKTHBHBIX M YyBCTBHTEIBHBIX XEMOPE3MCTMBHEIX Ta30BEIX CEHCODOR,
MPUTOJIHBIX JUIE MaccoBOrO INPOHM3BOACTBA B hpomumneﬂﬂocm, 9KOJOTHH H
3paBooxpaneHny. PazpaboTaHHble METOJIMKH CHHTE3a HAHOKOMITO3UTOB HA OCHOBE
ZnO NoTeHUHANTBHO PUTOHBL UIS IPOMBIIIEHHOI0 BHEJPEHHU, UTO OTPEACTIeT
BKJIQJl AMCCEPTALMOHHOIO HMCCIEJ0BaHMs B Pa3BUTHE HEOPraHHYECKOHM XHMUH,
MaTEpUANOBEICHHUS,  TAKKE TEXHOIOTHYECKHX JACLIHTITHH. |

TNucceprauuss Haropuosa M.A. u3znoxena na 204 crpaHuimax BKIOYaeT
CIIMCOK JMTepaTyphl Ha 197 HaumeroBanni, 88 pucynkos u 20 Tabmwuil,

Bo Beesennu 000CHOBbIBA€TCS aKTyalbHOCTh paboThl, ompexnesseMas
HeOOXOIUMOCTEI) ONEPAaTHBHOIO M TOYHOIO MOHMTOPHMHIA TOKCHYHBIX H
B3phiBoOTIacHblX raszos. CdopmynuposaHbl Iienb H 3aladd  HCCIECA0BAHMA.
O6o3HaueHbl TONOXKEHMS, BLIHOCHMBIE Ha  3alMTy, HaydHas HOBHM3HA,
TeopeTHdecKas W NpakTuyecKas 3HauuMocTh. OmucaHbl METOJAONOTHUS, JIMYHBI
BKJ1a/1 ABTOPa, anpobalins pe3ybTaToB i 000CHOBaHA JIOCTOBEPHOCT MOTYYeHHbBIX
JAaHHBIX.

Pazgen «O630p JHTEPAaTYph» COJACPKMUT aHAIM3 JaHHBIX O CUHTe3e M
CBOMCTBAX OKCHAa LMHKa, ero NpuMEHeHHM B ra30BOH CEHCOpPHKE, a Tak¥kKe
CYIIECTBYIOIMX MeTofax Mojubukauud 7ZnO pasnHYHBIMH KOMIIOHEHTAMH
(OKCH/IBl METAJIIOB, HAHOYACTHIIH! GIArOPOIHBIX METATIIOB, MAKCEHBI).

B rnaBe «JKcIepUMEHTAJIbHAS YacTb» [PEJICTaBIEHO MOApoOHOE
ONMUCAHUE MCIOJBL3YEMBIX PEAKTHBOB MU METOJMK CHUHTE3a MPEKYpPCOPOB, & TaKxKe
METOJIOB TIOJy4eHHs HaHomopoukos ZnO 1 KOMIIO3WTOB Ha ero ocHose. Kpome

3TOrO OCBeluleHbl MEeTOAHKH HaHeCEeHHA E})}’HKIAHOHBJ’EBHLIX YEPHHWII, a TaKxe



noapobHo OmMcaH MeToj HBMEpEHHFIl CEHCOPHBIX CBOMCTB Ha MpeLU3MOHHON
yCTaHOBKE.

OcuoBHas 4acTh paboThl TpejcTaBleHa B raaBe «PesyabTarbl H HX
o6cyskaeHne» U TIOCBsIIeHa aHaU3Y BIUAHUS yCIOBUH CHHTE3a Ha MOP(OIIOTHIO B
CEHCOpHEIE CBOJCTBA HAHONOPOIIKOB OKCHJA - IMHKa. BBIJ'IH noapobHo
HCCIIEI0BAHbI CEHCOPHBIE . XapaKTepHCTHKHU HAHOKOMIIO3HTOB ZnQ0,
MOJH(HITMPOBAHHBIX OKCHAAMU peikosemenbHbiX dnemenTos (Ce, Pr, Eu), Pt, Pd u
makceHoM Ti2CTy, B OTHOLIEHHH ﬁa3anHL1x aHaTM3UPYEMBIX I'a30B.

B nepBoM mojpasjese pacCMOTPEH MEXaHW3M pa3pyLIeHHs XelaTHOro
nuranga [Zn(H,O0)(0.CsH7):] B 3aBHCHMOCTH OT pPacTBOpHTIENS M TeMIepaTyphl
cuHTe3a. YcTaHoBlIeHO, 4TO ZnO, nolydyeHHbIH cobBOTEPMANIbHBLIM METOAOM I1pH
atMocgepHoOM JlaBIICHHH, TPOSBIAET TTOBBILLIEHHYO HyBCTBH’feHBHOCTB k NO, u CO
He3aBUCHUMO OT MCIIoJib3yeMoro pacTBoputens. ObnapykeHbl pasnuuus B
YyBCTBUTEIbHOCTH, ONTHUMAJBHBIX TEeMIlEpaTypax ACTCKTUPOBAHWA M BIUSHHAH
BIAXCHOCTH JUTs 00pa3lioB, CHHTE3MPOBAHHEIX B PA3HbBIX YCJIOBHSIX.

Jlns wapoxomnosutoB Zn(Q, CHHTE3UPOBAaHHBIX U3 H-OyTaHO/a, IOKa3aHa
BO3MOYKHOCTL BApbUPOBAHHS CENEKTUBHOCTH M HYBCTBHUTEIBHOCTH K BIIAXHOCTH
nyTeM BbIOOpa MOAMPHUIMPYIONINX KOMIIOHEHTOB. BBejieHne HaHOYaCTHIL TIIaTHHBI
W Tannaaus [OBbIIIAET CEJICKTHBHOCTH K NETY4YHMM OpraHH4YeCKHM BelUeCTBaM,
Moan(UIMpoBaHUe oOKcUAaMH P3D  CHMXKaeT YyBCTBUTENBHOCTH K NOa,
OJIHOBPEMEHHO MOBbILIAs cenekTuBHOCTL K CO, a 1eKxopupoBaHME MaKCEHOM
Ti»CTy 3HauYMTENBHO TIOBBILIAET YYBCTBUTEIBHOCTh M CEJIEKTHBHOCTL [0
oTHOLEHHIO K NO».

B 3akiioueHUM TOABOMSTCS HWTOrM MCCIEN0BaHUS W (OPMYJIHPYHOTCS
BuiBoawl. [Tepeunciensl mybaukaluy apTopa o TemMe AuccepTallii.

0O60cHOBAHHOCTL M JOCTOBEPHOCTh  BBLIBOAOB W pe3yJbTaToB
06eCNeunBaloTesl  KOMINEKCHBIM — MCTIOJIb30BAHUEM  COBPEMEHHBIX  (DM3MKO-
XUMHUUYECKMX METOJ0B aHallu3a HaHOKOMITIO3MTOB Ha OCHOBE OKCHAa LMHKa.
OO0BEKTUBHOCTL  BLIBOJOB TMOATBEPHKIAAETCHS KOPPEKTHOCTHIO  NPUMEHSAEMBIX

METOJIOB CHHTe3a U 00paboTKH JaHHBIX.



Huccepranms MONHOCTHIO COOTBETCTBS’BT nmyHKTam |1, 4,' 5 1macropra
crienmansiocty 1.4.1 — Heopranuueckas XuMus (XUMHYIECKHeE HayKH), a2 MMEHHO:
1) ®ynnameHTalIbHbIE OCHOBEI MOJIy4EHUs 00BEKTOB  HCCIEeAOBaHus
HEOPraHMUecKoH XHMHH M MaTepualoB Ha HX OcHoBe; 4) PeakunoHHas
CIocOBHOCTh HEOPraHWHYECKUX COSIMHEHHUH B Pa3JIMYHBIX arperaTHhIX COCTOAHMUAX
W OKCTpeMaNbHBEIX YCIO0BHSX; 5)B3aumocBs3h MEXAy COCTaBOM, CTPOCHHEM M
CBOMCTBaMH HEOpraHMYeCKHX COeHHEHNIA. Heopraanyeckue
HAHOCTPYKTYPHUPOBAHHbBIC MaTePHAIbI. | |

- HecmoTps Ha BBICOKYIO OLEHKY JMcCepTallMOHHOH paboTel HaropHosa Mibu
AJllekceeBrYa BOZHUKIIM HEKOTOPBIE BOMPOCHI 1 KOMMEHTAPHH:

1. B pa3szmenax, ONMMUCHIBAIOIIMX IIOJYYEHHE M CBOKWCTBA HAHOKOMIO3MTOB
ZnO-Pd, orcyTcTBYyeT uHdOpMAIMS O CTemeHH KOHBepCUM xnopn}:a nannanusa B
nayuiafvii/oKCu nanaajms, a TakkKe HaJW4us OCTATOYHOro XJI0pa B MPOOyKTax
CHHHTE3A.

2. Kpome atoro, Tpebyercs obocHosanue Bhibopa TiCTy B KadecTBe
Mo rduKaTopa HaHOKpUCTaIMueckoro Zn0O.

BrickazaHHble 3amMedaHHs, He CTaBaT I0J| COMHEHHe MOJy4eHHbIe
IKCIIEPUMEHTANIBLHbIC JJAHHbIE, HAYUHYIO 3HAYHMOCTb U KOPPEKTHOCTh CAENaHHBIX
BbIBOJIOB, HOCAT PpEeKOMEHJATeNbHBI XapakTep M MOryT ClocoOCTBOBATh
nasibHEHIlIeMy Pa3BUTHIO TEMaTHKH.

Cunraio, 9To MpeicTaBleHHas auccepraiiontas pabora Harophosa M.A.
SIBJISIETCS 3aBEPLIEHHBIM HAYyYHO-KBAIH(PUKALIMOHHBIM UCCIIeIOBAaHHEM, B KOTOPOM
NoJTy4eHb! BOKHBIE U aKTyallbHble Pe3y/ibTaThl B 001aCTH HEOPTaHUYECKOH XUMMH.
PaGota comepMUT OpPUTHHANLHYIO pa3paboTKy HOBbIX HaHOMaTepHalloB H
yCTaHOBJIEHHE 38KOHOMEPHOCTEH, ONpe/IeNAoNIMX X ()yHKIHOHAIBHBIe CBOMCTBA,
[MosyuenHsle pe3ynbTaTHl BHOCAT 3HAUUTENbHBIH BKNaj B pa3BHUTHE Ta30BOH
CEHCOPHKH.

Bce BBIIIEM3IOKEHHOE TIO3BOMSIET CHENATh  3aKIKOYEHHe, HTO 10
aKTyalbHOCTH, HAyYHOM HOBW3HE, TEOPETUYECKOH U TPAKTHYECKON 3HAYUMOCTH 1

LIEHHOCTH, a TakxXke JAOCTOBEPHOCTH [10JIYHEHHBIX Pe3yJbTAaTOB MOJTHOCTBIO



COOTBETCTBYET KpHTEpﬁHM, u3joxkeHHelM B nn.  2.1-2.5 TlonoxeHus o
TIPUCYsKJIeHUM YuEHBIX CTereHell B DeflepabHOM rOCy1apCTBEHHOM OIOJKETHOM
yapexxaeHuu Hayku MHcetuTyTe o0Omed M HEOpraHM4eckoH XUMHM - MM.
H.C. Kypuakosa Poccuiickoit akagemnn nayk (MOHX PAH) ot 29 mapra 2024
roja, a ee-antop, Haropuos M.A., 3aciaymuBaer NPUCYXIEHHs YUEHOH CTENEHH

KaHIUIATa XMMUYECKHX Hayk mo crierpansHocTy 1.4.1 — Heopranudeckas XMMus.

Kangunar rtexuuuyeckux nHayk (05.17.11 — TEXHOJIOTHMSl CHIMKATHBIX H
TYTOMJNABKHX HEMETANTMUeCKMX MAarepHaloB), JOLEHT, [eKaH akynbsTera
TEXHOJIOIMM HEOPraHW4eCKMX BeIeCTB W BBICOKOTEMIIEPATypHBIX MAaTEPHAIIOB, .
JIOLCHT Ka(eAphl XMMHUYECKOM TEXHOTOTHH KEPaMUKH ¥ OTHEYTIOPOB Qe/iepabHOT0
FOCYAPCTBEHHOrO  GHOJKETHOTO  00pa30BaTeNHLHOTO y‘ipve:‘&{,IlEHHH BBICILIETO

obpazosanus «PoccHicKuil XMMHKO-TEXHOJIOTMYECKHH YHHMBEPCHTET WMEHH

J.H. MenieneeBay e TN
\)
P = =
< T Jlemeen Imutpuii OneroBuy
B

«19» mions 2025 r.

125047, r. Mocksa, Muycckas miomais, 1. 9
PXTYVY nm. JI.W. Menneneesa

ten.: +7 (910) 408-40-67

e-mail: lemeshev.d.o@muctr.ru

ABEP
Yuenb pa'iapb

/f M. Menpeneesa

{H.A. Maxapos /
200 r.




