3AKJTFOYEHHUE SKCITEPTHOM KOMUCCHHA

no sawute aucceprauguu Jleibo Jlenuca Brnagumuposuua «Paspaborka merona
MOMYYCHUss W HCCIeHOBaHME (U3MKO-XMMUYECKHUX  XapakTepucTHK  ¢azer  NiZMosN»,
IPEJCTABIICHHON Ha COUCKaHWe Y4yeHOoH creneHu 1o coeudaibHoctd 05.16.09 -
Marepuanosenenue (Metamtyprus) u cocrosiiueiicsts B HUTY « MUCuC» 19 Hos0ps 2019 .

Huccepranmsa mpunata K 3aiure JluccepraunmonHbiM coetom HUTY «MHUCuCr»
16.09.2019, nporokon Nell.

Hucceprauus  BbiModHeHa Ha  Kadeape  (YHKUHMOHANbHBIX  HAHOCHCTEM U
BBICOKOTEMIIEPATYPHbIX ~ MaTepuaioB  efiepaibHOrO  aBTOHOMHOTO  00pa30BaTEIBHOIO
YUPEKACHUS BbICIIEr0 oOpazoBaHMs «HauuoHambHBIA HCCenoBaTeNbCKUM TEXHOIOIHYECKHI
yHuepcuter «MHUCuC» MuHucTepcTBa Haykd W Bbiciiero obOpaszoBaHus Poccuiickoit
Oepepauuu.

Hayunslil pykoBomuTens — KaHauaaT TexHuuecknx Hayk KysHenor Jlenuc Banepresuy,
3aBeqyroLMii Kadenpoil GyHKIHMOHANBHBIX HAHOCHCTEM W BBICOKOTEMIEPaTypPHbIX MaTEpPHAIOB
HUTY«MHUCuC»

DOkcneprHas komwuccusi ytBepxaeHa JluccepraumonnsiM cosetom HUTY «MHCuC»
(nporokon Ne 11 ot 16.09.2019) B cocrase:

1. AcraxoB Muxaun BacuibeBuy, 1.X.H., mnpodeccop, 3aBemyolmii Kadeapoi
¢duzuueckoit xumun HUTY « MHUCuCy;

2. Xeeuenko Cepreii HukomaeBud, 1.p.-M.H., ITOUEHT Kadeapbl (QU3HMHUECKOH XUMHUH
HUTY «MHUCuCy;

3. Kontoxop IOpuii BrnamumupoBu4, A.T.H., OOLEHT Kadeapbl (QYHKLUMOHAIBLHBIX
HaHOCUCTeM U BbicokoTemmeparypHbix MaTepuaio HUTY «MUCuCy;

4. Kusses Anekceii CepreeBud, 1.X.H., 1oueHT, aupektop OOO «WHXUHUPHHIOBBIN
XUMUKO-TEXHOIIOTHYECKUH LIEHTPY;

5. FOpkoB Annapeit JIbBOBHUY, 1.T.H., BeAylIUil Hay4Hbli cOTpy AHUK AO « MHCTUTYT HOBBIX
YIIIEpOJHBIX MAaTEPHATIOB U TEXHOJIOTHI».

B kauectBe Bemylell opraHu3alUM YTBEPXKICHO QeaepaabHOe TIoCyAapCTBEHHOE
OIOKETHOE  YYpeKIeHUe Hayku WHCTUTYT CTPYKTYpHOW MAaKpOKMHETHMKH W npoOsiem
MarepuanoreneHus uM. A.I'. MepxxanoBa Poccuiickoit akagemMun HayK.

DKCIepTHasE KOMHCCHsT OTMEYAaeT, YTO Ha OCHOBAHUU BBIITOJIHEHHBIX COHMCKATEICM
HUCCJIENOBAaHUM:

1) [IpoBeneH CpaBHUTENIbHBIA aHAIU3 CYLUECTBYIOLIUX U IMEPCIEKTHBHBIX METOIOB
MOJTy4€HUs: MHOTOKOMITOHEHTHBIX HUTPUIHBIX COCAMHEHUA HA OCHOBE MEPEXOJIHBIX METAJUIOB €
LIEJIBEO BBIOOPA ONTUMAIbHON METOIMKY CHHTe3a HUTpUaa NizMo3N

2) C WCIONB30BaHWEM COBPEMEHHBIX METOIOB, BKIIFOYAIOUIMX PEHTICHOBCKYIO
nudpakTomerputo, TepmorpaBuMerputo, HMK-Dyppe  CHEKTPOCKOMNMIO,  CKaHUPYIOLLYIO
3JIEKTPOHHYK) MHKDPOCKOIHMIO, Fa30BYK) MAacC-CHEKTPOMETPHIO MPOBEICHO H3yudeHUe (U3MKO-
XUMHYECKUX MPOLIECCOB, MPOMCXOAAIUX MPH GOPMHUPOBaHKH (Ha30BOro cocraBa U MOpHoIoruu
HUTPUAHBIX coenuHeHMH B cucteme Ni-Mo-N. Ha oCHOBaHMU OKCIEpUMEHTABHBIX NAaHHBIX
IpEeIOKEHA THIIOTE3a O TOM, YTO TPOWHOW HUTpUI OOpasyercs B TBEPAOH (ase m3 HMUTpUIA
Monubaena u untepmeramiuaa NiMo. Hurpun monuGaena, B cBOI ouepenp odpasyercs B
pes3yibTare BOCCTAHOBIIEHHS OKCHIA MOJTHOACHA B IPUCYTCTBHHU a30Ta. [IpeioKeHHbIe CXeMbI U
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peakuuu o0pa3oBaHus TpolHoro Hutpuza NizMosN coracyrores ¢ dKCHEPUMEHTATbHBIMU
JAaHHBIMH;

3) ITpoBenén TepMoaMHAMUYECKHI pacuéT peakuuu mnojaydcHus HuTpuaa NizMosN.
C oT0¥ Henkio 1 pacuéra TepMOAMHAMUUYECKUX (PYHKIMIA HUTPU/A OblIa KCIIONIB30BaHa TEOPHS
(byHKILHOHAJA ITOTHOCTH. Pe3ybTaThl TepPMOAMHAMHUYECKMX PACUETOB TIOKA3aITH, YTO H3MEHEHHE
CTaHIapTHOM sHepruu ['MOOca peakimy oTpuIaTeIbHO B WHTEpBale TemrepaTyp oT 298 mo
1400 K;

4) Ilpemioxena Hopaad METOOHMKAa CcHHTe3a HuTpuaa NizMosN Ha OCHOBE
BOCCTAHOBJICHHA KOMIUJICKCHBIX a30TCOACPpIKAILUX MPEKYPCOPOB, KOTOpast OTINHACTCs Oonee
BbICOKOW 3KOHOMMYHOCTBIO M 3KOJOTMYHOCTBIO I10 CpaBHCHHIO C UCTIOJIB3YEMbIMH B HACTOALLCC
BpeMs QU3MYECKUMHU U XUMUYCCKHMH METOIaMH CHHTe3a TpoiiHoro Hutpruaa NixMosN.

Teopernyeckas 3HaUMMOCTB MCCIIEIOBaHKs OOOCHOBAaHA TEM, YTO:

1) VcraHoB/ieHa 3aKOHOMEPHOCTH BJIMSHMS HCXOJHOIO COCTaBa TpeKypcopa Ha
BBIXOJ HUTPUIHOU (azbl, MOIYYEHHOW METOIOM BOCCTAHOBJIEHH KOMITIEKCHOM COJTH;

2) Berasnensl npouecchl hopMupoBanus $a3zoBoro coctaBa U MOPQOIOTHH YacTHI,
oOpasyrolyxcs B XO€ TOJyYeHUs] HUTPUIHBIX 00pa3lioB METOJOM a30THPOBAaHMS OKCHAHBIX
MPEKYPCOPOB;

3) C wucnonb3oBaHHEM TeOopuM (PYHKIHMOHANA TUIOTHOCTH MPOBEIEH pacuér
TEPMOJAMHAMMYECKUX (YHKUMH HUuTpuaa Ni2MosN;
4) OnpeneneHa KaraquTu4eckas akTHMBHOCTH HUTpuaa NiMosN B peaxumu

PasIOKEHHs aMMHaKka.

3HaueHHe TMOMYUYEHHBIX COMCKATeNleM pe3yJbTaTOB MCCIEAOBAaHUS JUId  TPAKTHUKH
MOATBEPKIAETCS TEM, UTO:

1) [pemnokena opurdHanbHas MeToaMka cuHTe3a (asel  NizMosN  myTtem
BOCCTAHOBJIEHHsI KOMIUIEKCHBIX COJIEH HUKEIs U MOHOIeHa, oOecrieunBarollas MaKCUMAbHBINA
K05()HULIMEHT HMCTIONB30BaHMs META/UIOB, & TAKXKE ONTHMAIbHbIE BBIXOJI HUTPUAHOH (asel u
3HAUEHUS YIEJIbHOM [IOBEPXHOCTH;

2) VYcraHoBieHO, YTO st ostyueHust HuTpuaa Ni2MosN Heo0X0oAuMO UCIob30BaTh
NPEKYPCop, CUHTE3MPOBAHHbIM ¢ UCMOJIb30BAHUEM METOa M30TEPMUYECKON KPHCTA/UTM3ALMH, &
HaMTy4llIre Pe3yJibTaThbl [0 BBIXOAY HUTPUAHOM (a3bl U yAEIBHON NOBEPXHOCTH MOJTYHAKOTCS IIPU
WCTIOTb30BaHUH alleTaTa HUKENA B KaYeCTBE UCXOMHOU COIM;

3) [lony4eHHble pe3yNbTAaTBl IO MCCICJOBAHMIO KATATUTHYECKOH aKTHBHOCTH
CUHTE3MPOBAaHHBIX HHUTPUAHBIX 00pa3uoB Ha ocHoBe Ni2Mo3N B pasjiM4HBIX MOAETBHBIX
peaKusX TMO3BOJIAIOT PEKOMEHIOBaTh MX JUId MCIHONB30BAHMS B Ka4yeCTBE KaTaln3aToOpoB B
MPOMBILIJIEHHOCTH.

OLueHKa JOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS BIABUIIA:

JloCTOBEpPHOCTh  TOJYYCHHBIX JKCIIEPUMEHTAJIbHBIX PE3YJAbTATOB  IMOATBEPIKAACTCS
HCTIOb30BAHMEM KOMILIEKCA COBPEMEHHBIX METOAMK MCCIIeIOBaHHA (H3UKO-XMMHYECKUX H
CTPYKTYPHBIX XapaKTEPUCTHK MOdydaeMbiX oOpa3oB. Pe3ybTaTsl HCCIEN0BAHUI COTIACYIOTCS
MEX]Ty COOOM, UTO TaKKe SABIACTCA NOKA3aTeIeM JOCTOBEPHOCTH IMOJTy4YaeMbIX JaHHBIX.

JIn4uHBIN BKJIAJ] COMCKATEJISI COCTOMT B:



Couckatenem ObUT NPOBEASH aHAIMTHYECKUM 0030p JMTEpaTypbl MO mpobiieme
UCCIIEIOBAHKsA, B KOTOPOM OTPa)KeHO COBPEMEHHOE COCTOSHHE HAayKH B OOJIACTH METOJIOB
nojgydyeHus Hutpuaa NisdMosN u ero  dusuko-xumudeckux cpoiicts. OCHOBBIBasChH Ha
pesysibTarax aHanusa, chopMyJIHpPOBaHbI LEAW U 3a1aud paboThl. [IpoBedeHbI MCCIEI0BaHUS
BIIUSIHUSL MApaMETPOB CHHTE3a Ha CTPYKTYpHble M (PU3MKO-XMMHYECKHE XapaKTePHCTUKH
nomy4aemMbix obpasnoB cucremsl Ni-Mo-N. Onpenenenbl 3aKOHOMEPHOCTH (HOPMHPOBaHHs
dazoBoro cocrapa 1 MOpPHOIOrUM MOTyYaEMBIX 06PA3OB. B CBA3M ¢ OTCYTCTBHEM CIIPABOUHBIX
JaHHbIX /1 coennHennss NizMosN MeTonom Teopuu hyHKIMOHAIA TJIOTHOCTH MPOBEIEH pacu&T
CTaHJaPTHBIX TEPMOJNHAMUYECKUX (DYHKLHUH 3TOrO COCAMHEHHUS,

[Tposenensl mnccnenoBaHUA KaTATMTUYECKOM aKTUBHOCTH HUTPUIHBIX 00pasloB B
PasIMYHbIX MOJEIbHBIX peakUusiX. CIemaHbl BEIBObI 10 PE3yJibTaTaM paboThl.

Conckarens mpeacTaBuil S ONyOJIMKOBAHHBIX pabOT B pElEH3UPYEMbIX HAYUHBIX
U3/IaHUAX U3 MEPEeUHs, yTBepKAeHHOro MuHoOpHayku Poccuu, 4 omyOnukoBaHHble paboThl B
U3/1aHUsX, HHIEKCUPYEMBIX B HayKoMeTpuiecknx 0a3ax maHueix Web of Science, Scopus.

[Tynkr 2.6 [lonoxxeHus npucykaeHns y4eHOH CTeleHn KaHu/aTa HayK, Y4eHOH CTerneHu
nokropa Hayk HUTY «MHUCuC» couckarenem yueHoil cTerneHn He HapyIlieH.

Huccepranus  Jleii6o Jlennca BnammmupoBM4Ya COOTBETCTBYET KPHUTEpHsM 1. 2
Ionosxxenus o nopsiake npucyxaenus yuenoix creneneit B HUTY «MHUCuC», Tak kak B Hel Ha
OCHOBAHHU BBITIOJTHEHHBIX ABTOPOM HMCCIIEIOBAHUIM:

- pa3paboTaH HOBBIM MeTon MoaydeHus Hutpuaa NioMosN nyTéM BOCCTaHOBICHHUS
KOMIUIEKCHBIX a30TCOAEPXKAIMX NPEKYpPCOPOB, OTJIMYAKOIMKC 00siee BBICOKUMU 3HAYEHHSIMU
9KOHOMHYHOCTH H 3KOJIOTMYHOCTH B CPABHEHHMH C CYLIECTBYIOLIMMH aHAJIOTaMH;

- MOKa3aHO BJIMAHME METOAMKM CHHTE3a M COCTaBa MCXOJHBIX KOMIIOHEHTOB Ha
(UBHKO-XUMHUYECKHE XapaKTEPUCTHKH TOJTy4aeMbIX MOPOLIKOB Ha ocHoBe HUTpHUAa NizMosN.

DKcrepTHas KOMHCCHS TIPUHSIA PelIeHHe O BO3MOXKHOCTH mnpucyxiaenus [.B. Jleibo
YYEHOW CTeMeHW KaHauaaTa TEXHHYECKMX HayKk mo creguansHoctd  05.16.09 -
MarepuanoBeneHue (MeTaLTyprys).

Ipu npoBeAeHUH TAHHOrO roJI0COBAHMUs SKCIIEPTHAS KOMUCCHS B KOJIMYECTBE 5 Y€JIOBEK,
Y4aCTBOBABIIMX B 3aCEIaHUU, U3 5 UesioBeK, BXOASAIIMX B COCTaB KOMUCCHH, ITPOT0JIOCOBAIA: 3a -
S5, IPOTHB - HET, HEACHCTBUTEIIbHBIX OOJIICTEHEH - HET.

[Ipencenarens DxcrepTHOM KOMUCCHHT Actaxos M. B.



