3AKJIFOUEHUE JIUCCEPTAIIMOHHOI'O COBETA 24.1.086.01, CO3JITAHHOI'O HA BA3E
®EJIEPAJIBHOI'O TOCY IAPCTBEHHOI'O BIO/DKETHOI'O YUPEXIEHUSI HAYKU
WHCTUTYT HEOPI'AHUYECKOM XMMUU UM. A.B. HUKOJIAEBA CUBUPCKOI'O
OT/IEJIEHUSI POCCUMCKOM AKAJIEMUM HAYK, MUHOBPHAYKHW POCCHU, T1O
JIMCCEPTALIM UIBAHOBOW BUKTOPUU HUKOJIAEBHBI HA COUCKAHUE YUEHOU
CTEIIEHU KAHJIUJIATA HAYK

arrecTaluoHHoe Jiesio Ne

peleHue auccepTannoHHoro coera ot 18 urons 2025 roxa Ne 11

O npucyxnennu MBanosoit Buxkropum Hukomaesne, rpaxaanke Poccuiickoii ®enepauun,
YUEHOM CTENEeH! KaH#u/1aTa XUMUYECKUX HayK.

JHuccepramus «llonyueHue U Ucciie[0BaHHE CEHCOPHBIX CBOMCTB HOPUIHBIX MAaTEPHAIOB HA
OCHOBE YTJIEPOJHBIX HAHOTPYOOK M IMPOU3BOIHBIX (pTaIONHAHKHA, TUPEeHa U (EHUIKYMapUHA» 110
cnernpanbHocTy 1.4.4. @usnyeckas xumus npuHaTa K 3ammre 19.03.2025 r. (mpoTokos 3acenaHus
Ne 5) numcceprammonueiM  coBetoM  24.1.086.01, cosmanneiM Ha ©Oaze DenepaibHOTO
rOCYJJapCTBEHHOTO  OIO/DKETHOTO YUpEXICHHS Hayku MHCTUTYT HEOPraHMYeCKOd XMMHH
uM. A.B. Hukomaesa Cubupckoro otaenenuss Poccuiickoit akanemun Hayk (MHX CO PAH),
Muno6puayku Poccum, 630090, r. HoBocubupck, np. Akagemuka JlaBpeHTtheBa, 1. 3,
JEUCTBYIOIIETr0 Ha OCHOBAHUH Nprukaza MunoOpuayku PD ot 11.04.2012 r. Ne 105/uk.

Comuckarens MBanosa Buxropust Hukonaesna, 15 oxtsa6ps 1997 rona poxxaenus, B 2020 roxy
okoHunna PenepanbHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEXKIEHHE BBICIIETO
obpazoBanusi  «HoBOCHOMpPCKHII  HAIMOHAJIIBHBIA  HCCIIEIOBATEIbCKUH  TOCYIapCTBEHHBIN
yHuBepcuteT» 1o crnenuanbHocTi 04.05.01 «DynaamMenTanbHas ¥ IpUKIagHas XUMUs». B nepuon
noAroToBKM aucceprauuu ¢ asrycra 2020 r. mo utons 2025 r. MiBanoa Bukropus HukonaeBna
obyuanace B ouHoi acmupantype MHX CO PAH; ¢ mekabps 2020 r. mo Hacrosiiee Bpems
paboTraeT MiIaJIMM HAy4YHBIM COTPYAHUKOM B JIaGopaTopuu XMMUH JIETYYHX KOOPIUHALMOHHBIX U
Mmetajutopranngeckux coepunennii MHX CO PAH, Muno6puayku P®.

Jluccepranust  BemosHeHa B JlaGopaTopuM XMMHMH JIETyYMX KOODAMHAIMOHHBIX U
mertautopranndeckux coeaunenuit UHX CO PAH, Muno6pnayku PO.

HayuHblii pykoBOmuTENlb — NOKTOp XHMH4YECKHX Hayk, npodeccop PAH bacora Tamapa
BanepreBHa, TiIaBHBIM Hay4yHBIH COTPYIHHK, 3aBeayromuii JlaGopatopuedt XuUMHH JETY4IHX
KOOpJMHAIIMOHHBIX U MeTajutoprannyeckux coepunennit UHX CO PAH.

OdunuanbHbIE OMIOHEHTBL:
bannoB Ajexcanap I'eoprueBud, JOKTOp XUMHYECKHUX HAyK, BEAYLIUH HAy4YHBIH COTPYIHHMK,
zagenyommii  Jlaboparopueld  XMMHYECKOW TEXHOJOTUH  (QYHKIMOHAIBHBIX  MaTepHalos,
DenepalbHOE  rocyapcTBeHHOEe — Olo/pKkeTHOe — 00pa3oBaTeIbHOE — YUPEKICHHE  BBICIIETO

obpazoBanus «HoBocuOupckmii rocy1apcTBEHHBIN TEXHHUECKUH YHUBEPCUTETY,
|



Bamypun Aptyp CepreeBud, JOKTOp XUMHYECKHX HAYK, JIOLEHT, BEyIHH HAyYHBIH COTPYIHUK
Jlabopatopun cHuHTe3a (YHKIMOHAJIHHBIX MAaTEpHAIOB U NEpepabOTKH MHUHEPAIBHOTO ChHIPhS,
®denepanbHOE  TOCyIapcTBEHHOE OMOKETHOE —yupexaeHue Hayku HMuerutyr obmeid u
Heopranuueckoit xumun uM. H.C. Kypnakosa Poccuiickoit akagemuun Hayk, r. MockBa

JIAJTU MOJI0KUTEIbHbIE OT3BIBBI HA IUCCEPTALHUIO.

Beoywas opeanuzayus ®enepaipHoe TOCyIapCTBEHHOE OIOIKETHOE 00pa3oBaTelIbHOE
yupexJeHue Beiciiero oOpas3oBaHusi «VIBaHOBCKHMM TroCy/lIapCTBEHHBIH YHHBEPCHTET» B CBOEM
MOJIOKHUTEIBLHOM O0T3bIBe, IOJNKUCAHHOM IIPOPEKTOPOM II0 HMCCIENIOBATENbCKONM M IIPOEKTHOM
NeSTeNbHOCTH, KaHIUIAToOM conuosiorudeckux Hayk CmupHoBoit Munaoit Huxonaepnoii,
MOATOTOBJICHHOM  JOKTOPOM XHMHYeCKHX HayKk YconbueBoid Hanexnoii BacuibeBHOH,
mupektopoM  Hayuno-uccrenoBaTensCckoro  MHCTHTYTa  HAaHOMATepHaloB, — yKasaja,  4To
nuccepraionHas pabora lMBanoBoit Bukropuum HukonaeBusl «llomydenue wu wmccienoBanue
CEHCOPHBIX CBOMCTB 'HOPHIIHBIX MaT€pPHAIOB HA OCHOBE YIJIEPOIHBIX HAHOTPYOOK M IPOM3BOHBIX
¢dTanonuanuHa, THpeHa W (EHWIKYMapHHa» MpPEACTaBiIseT COOOH 3aKOHYEHHYIO Hay4HO-
KBATH(PHUKAIMOHHYIO paboTy, KOTOpas 10 HOBH3HE M aKTYaJIbHOCTH IIOJIyYEHHBIX PE3yJIbTaToOB,
YPOBHIO 00CYXJICHHSI U MIPAKTHYECKON 3HAUUMOCTH;-COOTBETCTBYET KPUTEPHSM, IPEAbIBIISEMbBIM K
KaHIUJIATCKUM JUCCEPTalMsiM B cooTBeTcTBHHM ¢ nyHktamu 9-11, 13, 14 «llonoxenus o
IPUCYXKIECHUU YUYEHBIX CTEIEHEW», YTBEpXkIEHHOro mnocraHoBieHueM Ilpasurenscrsa PP ot
24.09.2013 Ne 842 B peiicTByroineii penakimu, a ee aBrop, VBanoBa Bukropus Hukonaesa,
3aCIy)KUBAET INPUCYXKICHHUSI YUYEHOW CTEIEeHHM KaHIHuJaTa XHMHYECKHMX HayK I10 CIEHAIbHOCTH
1.4.4. ®usuyeckas xumus. OT3BIB 3aciyliaH W yTBepXKIeH Ha cemuHape Hayuno-
ucciaenoBaTeabckoro  uHetuTyta HaHomarepuanioB (HUMH) ®I'bOY BO  «MBanoBckuit
roCy1apCTBEHHBIN yHHBEpcUTeT (TIpoToKoI Ne 4 ot 21 anpens 2025 rona).

Couckarenr umeer 24 omyOnukoBaHHBIE paboThl, B TOoM 4ucie 17 pabor mo Teme
JMCCepTallii, M3 HHUX B DEIEH3MPYEMbIX HAyYHBIX H3JaHMAX ommyOiukoBaHo 8 crarbeil. Bee
KypHaibl BXomaT B Ilepeuenp wu3manuii, pexomenmoBaHHbIX BAK P® s nyGmukaium
pe3yIbTaToOB AUCCEPTAMOHHBIX UCCIIEIOBAHMIA, U HHAEKCHpYIoTCes 6azamu faHHBIX Web of Science
1 Scopus. OOmuit 00beM OIyOJIMKOBAaHHBIX IO TEME JUCCEPTAlMM paboT cocraBiser 76 CTp.
(9,5 meu. 1), nUuHBIA BKiIay aBropa — 7,5 med. j. HemocroBepHble cBeneHuss o paborax,
011yOJTMKOBAaHHBIX aBTOPOM JIHCCEPTAIHH, OTCYTCTBYIOT.

Haubonee 3nauumvie pabomol no meme ouccepmayuu:

1. Polyakov M.S., Ivanova V.N., Basova T.V., Saraev A.A., Koksoy B., Senocak A.,
Demirbag E., Durmus M. 3D, covalent and noncovalent hybrid materials based on 3-
phenylcoumarin derivatives and single walled carbon nanotubes as gas sensing layers // Appl. Surf.

Sci. —2020. - V. 504 — 144276. — 8 ctp.



2. Polyakov M.S., Ivanova V.N., Klyamer D.D., Koksoy B., Senocak A., Demirbas E.,
Basova T.V., Durmus M. A Hybrid Nanomaterial Based on Single Walled Carbon Nanotubes
Cross-Linked via Axially Substituted Silicon (IV) Phthalocyanine for Chemiresistive Sensors //
Molecules —2020. — V. 25 - 2073. — 17 ctp.

3. Krasnov P.O., Ivanova V.N., Basova T.V. Carbon nanotubes functionalized with zinc(II)
phthalocyanines: Effect of the expanded aromatic system and aromatic substituents on the binding
energy // Appl. Surf. Sci. —2021. - V. 574 — 149172. — 7 c1p.

4. Ivanova V., Klyamer D., Krasnov P., Kaya E.N., Sinem 1.K., Kostakoglu T., Durmug M.,
Basova T. Hybrid materials based on pyrene-substituted metallo phthalocyanines as sensing layers
for ammonia detection: Effect of the number of pyrene substituents // Sens. Act. B Chem. —2022. —
V.375.-132843. - 13 crp.

5. Senocak A., Ivanova V., Ganesan A., Klyamer D., Basova T., Makhseed S., Demirbas E.,
Durmus M. Hybrid material based on single walled carbon nanotubes and cobalt phthalocyanine
bearing sixteen pyrene moieties as a sensing layer for hydrogen sulfide detection // Dyes Pigm. —
2023.-V.209 -110903. - 10 crp.

6. Krasnov P., Ivanova V., Klyamer D., Fedorov A., Basova T. Phthalocyanine-Carbon
Nanotube Hybrid Materials: Mechanism of Sensor Response to Ammonia from Quantum-Chemical
Point of View // Chemosensors —2022. — V. 10 — 479. — 13 ctp.

7. Gurek A.G., Ivanova V., Klyamer D., Tung G., Dincer Gurbuz F., Atilla D., Sukhikh A.,
Basova T Films of substituted zinc phthalocyanines as active layers of chemiresistive sensors for
ammonia detection // New J. Chem. — 2023. — V. 47. — P. 19633-19645.

8. Ivanova V., Senocak A., Klyamer D., Demirbas E., Makhseed S., Krasnov P., Basova T.,
Durmus M. 3D hybrid materials based on zinc and cobalt phthalocyanine derivatives bearing
terminal ethynyl substituents as active layers for chemiresistive gas sensors // Sens. Act. B Chem. —
2024. - V. 398.—-134733. - 11 crp.

Ha nuccepranuio u aBropedepar IAMCCEpPTAIlMH IOCTYIIMIO CEMb OT3bIBOB. Bce OT3BIBEI
HOJIOKHUTENBHBIE, 6 — ¢ 3aMedaHusMu U 1 — 6e3 3ameyanuii. OT3bIBBI IOCTYIIHIIA OT:

1. BacuibeBa Epremuss BuaagummpoBuua, K.X.H., 3aBenyiomero JlaGopatopueit
(GOoTOpe3UCTUBHBIX  MaTepuayioB,  HOBOCHOMpCKHI  MHCTHTYT  OpPraHHYeCKOM  XHUMHHU
um. H.H. BopoxiioBa CO PAH. Ot3biB comepxwut Bompocsl: «1. B pasnene Hayunas HoBH3HA
aBTOp HpUBOUT (pazy: «Ha mpumepe yriiepoJHbIX HAHOTPYOOK € IPOM3BOJHBIMHM IIUPEHA U
(eHMIKyMapuHa IOKa3aHO, YTO THOPUIHBIE MaTEpPHANIbl, IOJYYEHHBIE METOJOM KOBAJIEHTHOH
(GYHKIHOHAIM3ALMH YIIIEPOAHBIX HAHOTPYOOK, 00J1aami GoblIeii CTeneHbl0 (yHKIMOHAIN3AHH
¥ OOJIBIIUM CEHCOPHBIM OTKJIMKOM Ha aMMHAaK, YeM THOpHIHBIE MaT€PUaIb, II0JIyYEHHBIE METOIOM
HEKOBaJICHTHOW (yHKumoHanu3anum». He coBceM IOHSATHO, YTO aBTOpP IOJpPasyMEBAET O]

Oosbineit creneHpo (YHKIIMOHATH3AIMH, KaK 3Ta CTeleHb OLIEHMBAJIACh M B KaKUX ¢JuHMLax. 2. B



paznmene ['uOpuaHbIE MarTepualibl, TOJYyYEHHBIE METOJOM HEKOBAJICHTHOH (yHKIMOHAIHU3AINN
SWCNT ¢ranonranuiaMu UHKA U KoOanbra. BiusiHue KoM4yecTBa NMPEHOBBIX 3aMECTUTENICH Ha
CEHCOpHBIE CBOMCTBA MMOPHIHBIX MaTEpPUAIOB aBTOP 00CYXkIaeT pe3yabTaThl (QYHKIMOHAIH3AUN
YIJIEPOHBIX HAHOTPYOOK, CChUIAsCh HA JIaHHBIC, IPUBEICHHBIE HA PHUC. 2 U PHUC. 3., OJHAKO ITH
PUCYHKH, TIPUBEJCHHBIE B aBTOpedepare, K COXKAICHUIO, HE 00JIaaI0T JOCTAaTOYHBIM KaYeCTBOM,
JUIS  TIOATBEPXKACHHUS IPUBEACHHBIX BBIBOJOB. 3. Haubonpmmii mpakTHYecKMii HHTEpec
IIPEJICTaBIISIIOT pe3ynbTaThl aJ1cOpOIIMOHHO-PE3UCTUBHBIX CEHCOPHBIX OTKJIUKOB
¢yuknuonamu3upoBanubix cioeB CNT, nmpuBeeHHBIX Ha puc. 5, 6, 15, 16 u T.1. OnHako aBTop HE
IPUBOJUT JJaHHBIE O BOCIPOM3BOAMMOCTH IOJIYYEHHBIX OTKJIMKOB Ha JUIMTEJIBHBIX BPEMEHHBIX
IPOMEXKYTKAaX, YTO MOXET OBITh BaXXKHBIM TIPU IPAKTHYECKOW peallu3alliid IOJy4YEHHBIX
pe3yJIbTAaTOBY.

2. JlomoBoii Tarbsaubl HukosraeBHsl, 1.X.H., mpodeccopa, r1aBHOro HayYHOI'o COTPYIHHUKA,
3aBexytomero JlaGoparopueil cuHTe3a W PEAKIIMOHHOMW CIIOCOOHOCTH METaJUIONOp(GUPHUHOB B
pactBopax, MucTHTYyT XUuMEE pacTBopoB uM. I.A. KpecroBa PAH. OT3bIB CONEPKUT 3aMedaHue:
«Jlomyckatorcst  HetouHble  (OPMYJIUPOBKH, HAIpUMEp  «SABJISIOTCS  BaXHBIM  KJIACCOM
HEOPraHUYECKUX MaTepHaJIoB, MIpHUBJIEKAsL...», YIJIEPO/IHEIE TpyOKH «CKJIOHHBDY,
«(hYHKIIMOHAIN3AIMY ' HAHOTPYOOK pa3IMYHBIMU KJIACCaMH...», «(PTAJOIHaHHUHBI METALUIOBY», «C
JIEKTPOHOJIOHOPHBIMH, TaK M C 3JEKTPOHOAKIIEITOPHBIMH TIa3aMH», «BaH-JI€P-BaalbCOBBIX
KOHTaKTOB», «IIHPEHOBBIX 3aMECTHUTEJICH» BMECTO IHPEHHUIIOKCH-3aMECTUTENIEH M Jajee IIo
TEKCTY».

3. 3umunoBa Anapesi BukropoBuua, K.X.H., JoueHTta Kadeapbl XuMHUECKOH TEXHOJIOTHH
OpraHuveckux  Kpacurened u  (QororpomHbix  coexaumHenud,  Cankrt-lIlerepOyprexmii
rOCy/JapCTBEHHBIN TEXHOJIOTHYECKUN MHCTUTYT, U Pamma CranucaaBa Muxaiiiosu4a, 1.X.H.,
npodeccopa, 3aBenyromero Kadempoit XUMHYECKOW TEXHOJOTMH OPraHUYECKHUX KpacuTeled u
¢ororponeix  coexauHenuit, Cankt-IlerepOyprckuif  rocyJqapCTBEHHbIH — TEXHOJOIMYECKHH
UHCTUTYT. OT3BIB COJAEPKHUT 3amMeuaHusi U Bompochl: «1. M3BeCTHO, YTO BBEJECHHME IHPEHOBBIX
3amecTuTeled BO (TanonuaHnHOBOE sApo obnerdaer cws3piBanue YHT ¢ kpacutenem 3a cuer
HEKOBAJICHTHBIX B3aUMOJICHCTBUI (HampuMep, M-I CTIKHHI B3aMMOJEHCTBHM). A ¢ Kakoi IENbIO
HCCIIE0OBAIMCH IIPOM3BOIHEIE TUPEeHA U, TeM Oosee, penrmikymapuna? Benp eciu nenb cocrosiia
TOJBKO B «cumBanumy YHT myrem a3ua-aJKHHOBOTO IUKJIOMPUCOEAUHEHHS, TO MOXKHO OBLIO OBI
UCIOJIb30BaTh U Oomee JoCcTynHble JUUHBL 2. YeM 00yClIOBIEH BBHIOOP LEHTPAIBHBIX METAIIIOB B
KoMIUTekcax ¢ranonuannaoB? 3. Ha BcraBke pucyHka 3B KpaifHe NpoOJIeMaTHYHO YBHUETbH
«pPaBHOMEPHO paclpe/ielieHHble arperatbl W3 MoJekys ¢ranomuanuHay. 4. IIpoBoauioce u
MU3MEPCHUE TOJIIMHBI CJIOs THOpHAHOTO ceHcopHoro Matepuana? Ecmum ga, To Kak
KOHTPOJIMPOBAJIACh TOJIIMHA OJTOTO CJOSl HCCIIENOBAJIOCH JIM BIMSHHE TOJIIMHBI CJIOS Ha

CEHCOpHBIH OTKIMK? 5. He BHONHE KOPPEKTHO CBS3BIBATh pa3jIdude€ CEHCOPHBIX CBOMCTB



ruOpuanbix MarepuanoB Ha ocHoBe SWOCNT/CoPc-16py u SWCNT/CoPc-1py Tomeko ¢
pa3IMYHBIM KOJIMYECTBOM IHUPEHOBBIX (parMeHToB (cTp. 12), Tak Kak B 3THX Marepuajiax
NPUBUTHIE PTATONUAHUHBI KOOAIHTA OTIMYAIOTCS HE TOJIBKO YUCIOM YKa3aHHBIX ()parMEHTOB, HO U
110 TEOMETPUH (CHMMETPUYHO ¥ HECUMMETPHYHO 3aMEIIeHHbIE), THITY 3aMecTHTENeH (oIuadupsl,
ApUJIOKCUTPYIIIIBI) U JIMHKEPHBIM aToMaM (cepa wiH kuciopon). 6. C ueM CBS3aHO yMEHBIIEHHE
npezeioB OOHAPY)KEHUs] aMMHAKa IPH yBEIMYEHUH KOJIMYECTBA IIUPEHOBBIX (PArMEHTOB B
MakKpOreTepoIuKie?y.

4. CemmBanoBoii I'anunabl ApKajgbeBHbI, K.X.H., JOICHTa, CTAPIIMA HAYyYHBIA COTPYIHHMK
JlaGopatopuu u3ydeHWsl HYKI€OQWIBHBIX H HOH-paJMKaIbHBIX peakiui, HoBocubupckuit
UHCTUTYT opranudeckoi xumum M. H.H. Bopoxmosa CO PAH. OT3bIB CONEPKUT ClieayrolIee
3ameuanue: «CoKpameHue Juisi OJHOCTEHHBIX YTJIEPOIAHBIX HAHOTPYOOK Ha PYCCKOM  s3bIKE
nousitiee YHT, Ho B aBTOpedepare nmpuseseHa Kaipka ¢ anriauickoro s3bika CNT, 10 jxe MOXKHO
CKa3aTh M O COKpaleHuu Juist riOpuaHbXx MarepuaioB SWCNTy.

5. IlleaxoBuukoBa Biagumupa Baagumuposuva, 1.X.H., 3aBemymomero Jlaboparopuei
OpPraHUYeCKUX CBETOYYBCTBUTEILHBIX MaTepuayioB, HOBOCHOMPCKHMN HMHCTHTYT OpPraHH4ECKOM
xumun uM. H.H. Bopoxiosa CO PAH. Ot3siB conepxut 3amedanus: «Ha rpadpuxax u B Tabiune
sl Spep He yKazaHa mkana m3mepenus (%). 2. Crp. 11. «llpenensl oOHapyxeHHs CJIO€B
rUOpUIHBIX MaTepHalioB PAaCCYUTHIBAIM, KaK 30/m...», BHAUMO, uUMeeTcs B Buuy, «lIpenens
oOHapyKEeHHsI KOHIICHTPAI[UHU I'a3a-aHaJIMTa B CJIOSX THOPHUIHBIX MATEPUAJIOB PaCCUUTBIBAIHN, KaK
3o/m...». 3. Ctp. 12. «Iloka3aHo, YTO yBeJIMYEHHE KOJIMYECTBA IUPEHOBBIX (ParMEHTOB B
makpokosbie CoPc rubpumnoro warepuana g0 16 (SWCNT/CoPc-16py) npuBogur K
YMEHBIIECHHIO TipeeioB oonapyxkenus NH3 mo cpaBaenuio ¢ SWCNT/CoPc-1py B 5 pa3 (puc. 6B)
10 0,01 ppm». Ha puc. 68. SWCNT/CoPc-1py He o603uaueHn, misi SWCNT/CoPc-16py o603HaueH
ypOBeHb 00HApYXKEHUS Sresp = 0,1 furst 10 ppm NHj».

6. TlaxomoBa TI'eoprus JIlbBoBH4YA, K.X.H., CTapuiero Hay4Horo cortpyaHuka Ortaena
TEXHOJIOTHH HAHOCTPYKTYp M mnpubopos, Muctutyr ¢usuku mukpoctpykryp PAH — dumman
denepayibHOTO  rOCYJApCTBEHHOTO  OIOJDKETHOIO  HAy4HOro  yupexaeHus «DenepaibHbIi
ucclieoBaTeIbckuil neHTp MucTuTyT npukiaanoi ¢usuku uMm. A.B. I'anmonosa-I'pexoBa PAH».
O13BIB coziepXuT 3amedanre: «C TOYKH 3pEHUs] XUMUH CTPYKTYPHOH JTH000H HEIIOCKHH KOMILIEKC
— 3D cucrema, a ¢ HpuznUecKoi — JFO00H CIION TOJIIE MOHOMOJIEKYJISIPHOTO — 3T0 3D 00bekT Ha
rpanuiie pasjena ¢as. B aBropedepare mouemy-to Tomsko CWCNT ¢ yimukepamu HasBanbl 3D
marepuasioMm (Puc. 7), a ckaxem 3D arperatei CoPc-2... 16py (Puc. 1), yraaeiBaemeie Ha Puc. 3 —
HET, BO3MOJKHO, JIEJIO B Pa3MEPHOCTH KOBAJICHTHBIX KapKacoB, KOTOPYIO ClIEyeT 0003HAYUThY.

7. CemenoBoii Opru UBaHOBHBI, K.X.H., 3aBeytomero Jlaboparopuei Gu3n4ecKol XUMUH
MIOBEPXHOCTH TIOJyIPOBOHUKOB, MHCTHTYT (u3uku moiaynpoBoauHukoB uM. A.B. Pxanosa CO

PAH. OT13bIB HE COIEPXKHUT 3aMEUaHUH.



Bce OT3BIBBI 3aKaHYMBAIOTCS BHIBOZOM, YTO AMCCcepTariioHHas pabora VBanosoi Buxropun
HukosaeBHBI MOJIHOCTHIO COOTBETCTBYET TPeOOBaHUSAM, NMPEABSABISIEMBIM K JHUCCEPTALUAM Ha
COMCKaHHME yYEHOU CTENeHU KaHJuJaTa XMMHUUYECKUX HayK, a €€ aBTOp 3aCiIy)KUBAET IPUCYIKICHUS
YYEeHOU CTENIeHU KaHIU/IaTa XUMHYECKHX HayK 10 crenuanbHocTd 1.4.4. Ousnyeckas XuMusl.

Bvibop oguyuanvuulx onnonenmos u edyujen opeanuzayuu O0OOCHOBBIBAETCS UX
KOMIIETEHTHOCTBIO B 00JIaCTH (PM3MYECKONH XHUMHHM KOMIUIEKCOB (PTAlOMaHMHATOB METAJUIOB, a
TaK)Ke YIJEPOJHBIX HAHOMATCPHAIOB, B TOM WYHCJIE YIVIEPOJIHBIX HAHOTPYOOK. JlaHHBIE
KOMIIETCHIIMM IOJTBEPXKIAIOTCS HAJTUYMEM IyOJIMKAIMi ONIIOHEHTOB M COTPYIHUKOB BEIYyIIEH
OpraHM3aIiK B JAaHHOH 00J1aCTH UCCIIEJOBAHUS.

JldccepTallHOHHBIN COBET OTMeE4YaeT, YTO B pE3yJbTaTe BBINOJIHEHHBIX COMCKATEIEM
HCCIICIOBAHUM:
nonyyeno 15 THOpHUAHBIX  MaTEpPUAJOB  METOJOM  KOBAJICHTHOM M HEKOBAJIECHTHOM
(yHKIMOHAIU3AIME  OJIHOCTEHHBIX  YIJIEPOJHBIX HAHOTPYOOK MOJIEKYJaMH  IIPOM3BOJIHBIX
¢dranonuanuHa, nUpeHa U GeHUIKyMapuHa, u3 HuX 11 moydeHsl ¥ 0XapakTepu30BaHbl BIIEPBLIE,
npoeedeHo WCCieOBaHue aJICOPOIIMOHHO-PE3UCTHBHOIO CEHCOPHOI'O OTKIIMKA CJIOEB THOPHIHBIX
MaTepuaioB Ha aMMHaK u cepoBonopo (1-50 ppm);

YCMAaHO61eHO, YTO BEIMYHHA CEHCOPHOTO OTK/IHMKA YTJIEPOJHBIX HAHOTPYOOK € HEKOBAJIEHTHO
CBSI3aHHBIMH (DTAJOIMAHWHAMH IIMHKA C PaA3JIMYHBIM KOJMYECTBOM IIMPEHOBBIX 3aMECTHTEJICH
MOBBIAETCS B 5-7 pa3 ¢ yBEIMYEHHEM YHCIIa MHPEHOBBIX 3aMeCTUTeNeH BO (TajolHaHHHOBOM
makpormkie or 0 1o 4; 3ameHa IMHKAa Ha KOOAIHT B MakpoLHKiIe (rajonuaHMHA C OJHUM
IMHPEHOBBIM 3aMECTHTENIEM IIPUBOJIUT K YBEIIMYEHUIO CEHCOPHOT'O OTKJIMKA B 3,5 pasa;

noiy4ensl THOPUIHBIE MaTepHajbl METOAOM KOBAJICHTHON (YHKIMOHAIM3AIMU YIJIEPOIAHBIX
HAHOTPYOOK, NpPEABApUTENILHO MOIAM(PHUIMPOBAHHBIX Aa3WJHBIMH TpPYIIaMH, 110 PEaKIUH a3u/-
AJIKHHOBOTO IUKJIONPHCOEAMHEHHS] ¢ UCIIOJIB30BaHMEM IPOU3BOJIHBIX (DEHHIKyMapHHa U IHPEHa,
coJiepKalMx OJHy Wid JBe (s mosydeHuss 3D ruOpuIHBIX MaTepuanoB) TEPMHHAJIBHBIC
IKUHWIBHBIE TPYIIILI B MOJIEKY/JIE;

YCMaHO61eH0, YTO UCIIONB30BAHHBIM METOJ KOBAJEHTHOIO NPHCOEAMHEHUs obecneunBaer Gosee
BBICOKYIO CTENEHb (YHKIIMOHAIHM3AIMU YIJIEPOJAHBIX HAHOTPYOOK IPOM3BOJHBIMH IIMPEHA H
(eHMIKyMapHHa, Y4TO NMPUBOJUT K TIOBBIICHHIO CEHCOPHOTO OTKJIMKAa Marepuana B 2-6 pa3 1o
CPaBHEHHMIO C QHAJOTHYHBIMH MaTepHajaMH, IOJY4YEHHBIMH METOJOM  HEKOBAJECHTHOM
(yHKIIMOHATM3AIUY;

noayueno 5Ba tuna 3D marepualioB Ha OCHOBE YIJIEPOJHBIX HAHOTPYOOK ¢ (rajonuaHuHAMU
KPeMHHUsI ¥ KOOanbTa WM LMHKA, B KOTOPHIX JIMHKEPHBIE TPYIIbl HAXOJUIMCh B aKCHAIBHBIX M

nepn(bepnﬁnblx ITOJIOXKCHHUAX (bTaJIOHI/IaHI/IHOBOFO MaxkpOKOJibIla COOTBETCTBCHHO,



6blA6/1eHa HanOOJIbIas YyBCTBUTEIIBHOCTh K aMMHAKy U CEPOBOJOPOY Juisi ciioeB 3D rubpuHoro
Martepuaia ¢ QTaloUMaHWHOM KoOajbTa; pacyeTHbIA Ipeen OOHApy)KeHHs aMMHaKa COCTaBHUII
0,062 ppm, a cepoBopopoaa — 0,018 ppm.

Teopernyeckasi 3HAYUMOCTH HCCJIE0BAHUSA 000CHOBAHA TEM, YTO:
6blA6NICHA 3aBUCHMOCTh HW3MEHEHMSI CEHCOPHOIO OTKJIMKA Ha aMMHAK CIIOEB YIJIEPOJHBIX
HaHOTPYOOK C HEKOBAJICHTHO CBS3aHHBIMH (DTAJIONMAHWHAMU IIMHKA OT YHCIA NHPEHOBBIX
3amecTuTesel Bo (ralonuaHHHOBOM MaKpOIUKIIE;

YCMAHO06/1eHA 3aKOHOMEPHOCTh M3MEHEHHSI CEHCOPHBIX CBOMCTB T'MOPHUIHBIX MaTEpHAJOB B
3aBUCHUMOCTH OT THINA (yHKI[MOHAIN3AIUHN YIJIEPOIHBIX HAHOTPYOOK MOJIEKYJIAaMH IIPOM3BOJIHBIX
nUpeHa U (peHMIKyMapHHa;

nony4enst HyHIaMEHTAIbHBIE 3HAHUS O CIIOCOOAX CHHTe3a W CBOMCTBaX HOBBIX 3D rulGpuianbix
MaTepraioB Ha OCHOBE YIJIEPOJIHBIX HAHOTPYOOK M TNPOHM3BOJMHBIX IHpEHA, (peHWIKymMapuHa H
(ranonuaHuHa.

3HaveHHe NOJIyYeHHBIX COHCKATeJeM pe3y/bTATOB HCCJIEAOBAHHA VI NPAKTHKH
IIOJITBEPIKIAETCS TEM, YTO:

NOKa3ana BO3MOXKHOCTH II€JIeHANIPABIIEHHOrO BBIOOpa METOMOJIOTHH (THI (YHKIMOHATM3AIMN)
UCXOJHBIX KOMIIOHEHTOB (TIOJIMQPOMATHYECKHE MOJIEKYJIBI) JJIsl  IOJNyYeHHs TIHMOPUIAHBIX
MaTEepHAJIOB B KAYECTBE aKTHBHBIX CJIOEB € 33/IaHHBIMU CEHCOPHBIMH CBOWCTBAMH;

NOKa3aHa BO3MOXHOCTb IPUMEHEHHS THOPHUIHBIX MAaTepHAJOB Ha OCHOBE OIHOCTEHHBIX
YIJIEPOJHBIX HAHOTPYOOK M IOJIMAPOMATHYECKMX MOJIEKYJ] B KayeCTBE aKTHUBHBIX CJIOEB
ancOpOLIMOHHO-PE3UCTUBHBIX CEHCOPOB VIS ONIpENEJICHUST HU3KMX KOHIEHTpAlui aMMHaka |
cepoBOI0poAa (BILUIOTH A0 1-2 ppm) B NPUCYTCTBUHU JUOKCHJA YIJIEPOJa M IAPOB OPraHUYECKUX
pacTBOpPUTEIICH.

Onenka  IOCTOBEPHOCTH  pe3yJIbTAaTOB  HCCIEJI0OBAHHMS  BbISIBHJIA  BBICOKHM
IKCTICPUMEHTAIBHBIA M TEOPETHYECKHH ypoBeHb paboThl. JIOCTOBEPHOCTH NPEACTABICHHBIX
pe3yJbTaToB obecreueHa MpPUMEHEHHEM KOMILIeKca (PU3UKO-XMMHYECKUX METOIOB HMCCIIEIOBAHUS
U BBICOKAM  METOJOJIOTHYECKMM  YpPOBHEM  IPOBEACHHUS  OKCIIEPUMEHTOB, a  TaKXKe
COIJIaCOBAaHHOCTBIO C JIAHHBIMH HCCIIEOBaHUM Apyrux aBTropoB. [lybimkanuu no teme paboThl B
BBICOKOPEHTHHIOBBIX pELEH3UPYEMBIX JKypHajax u ampobamus pe3yiabTaToB paboThl Ha
POCCHICKHX M MEXJIYHApOJHBIX KOH(PEPEHIHMIX IOATBEPKAAOT 3HAYMMOCTD IOJYYEHHBIX
pe3yJbTaToB, MX MPU3HAHHE MUPOBBIM HAYYHBIM COOOIIECTBOM.

JIMuHBIH BKJIAJ COMCKATE/S 3aKJII0YAETCH B NOTYYCHUM T'MOPHHBIX MAaTEpHalioB U HX
CIIOEB, @ TAKXKE HCCIIEJOBAaHUU UX aJCOPOIMOHHO-PE3UCTUBHBIX CEHCOPHBIX CBOMCTB. [Tomumo
3TOTO, AUCCEPTAHT IIPOM3BOIMII IIOATOTOBKY 00pa3oB Uil GU3UKO-XUMHYECKHX METOJIOB aHAJIM3a U
y4acTBOBaJl B OOCYXIEHHM M HHTEPIIPETAUM IIOJyYeHHBIX pe3ynbTaroB. Ilonmapomaruueckue

MOJIEKYJIBI JUIsl (PYHKIIHOHAIU3AIMH YTIICPOIHBIX HAHOTPYOOK OBbLIM CHHTE3MPOBAHBI KOJUICTaMH U3



Texuuueckoro ynusepcutera r. ['ed3e (Typuusi), oqHako ux uaeHTH(GUKALUS U XapaKTepU3alus
OBLIM BBINOJIHEHBI B X0JI€ COBMECTHO#H paboTHl. ABTOp MPUHHUMAI Y4acTHE B ITOCTAHOBKE IIENIU U
3a1a4  HMCCIIE[OBAaHUs, 00pabOTKe TOJYYEHHBIX CHEKTPaIbHBIX M PAaCYCTHBIX JaHHBIX, B
00CY)XJIEHUH pe3yJIbTaToOB pabOTHI, (POPMYIMPOBKE BHIBOJOB, IMOATOTOBKE TE3MCOB JIOKJIA/IOB.
OO0oOmIeHUe MOMYYEHHBIX JAaHHBIX, I[MOJATOTOBKA CTAaTed IO TEME JUCCePTAllUU IPOBOIMIIUCH
COBMECTHO C Hay4YHBIM PYKOBOIHMTEJIEM U COABTOPAMH.

B xoze 3ammuTsl quccepranyi ObUTH BBICKAa3aHbI CIEAYIOIIUME KPUTHUYECKHE 3aMEyaHMs: B
pabore o0a THIa MaTepUaiOB, IIOJyUYCHHbIE KaK HEKOBAJEHTHOM, TaK M KOBAJICHTHON
MoupuKanueli HaHOTPYOOK, HA3BIBAIOTCS THOPHIHBIMH MaTepHalaMH, TOrJla Kak B Ciydae
KOBAJICHTHOH MOJM(UKAIIUU PEKOMEHIYETCS TEPMUH «KOMIIO3UIIMOHHBIA MaTepHay.

Couckatens MiBanosa B.H. oTBeTHIa Ha 3a1aBaemMble B X0/1€ 3ace/IaHMsI BOIIPOCHI U MOSICHUIIA,
4TO TEPMHUH «THOpHIHBIE MaTepHalbl» HCIOJIB3YeTCS B 3HAYCHUM, NpuBeleHHOM B «CioBape
HAHOTEXHOJIOTHYECKUX M CBSI3aHHBIX C HAHOTEXHOJIOTHSIMM TEPMHHOB» (MO peaaxiuei
Kamoxnoro C.B.), u mnoapasymeBaeTr wmarepuay, IOJIyYEHHBIH IIpPU B3aMMOJCHCTBHH €r0
COCTaBISIIONINX, (POPMUPYIOIIUX CTPYKTYpPY Marepuaia, OTJIMYAIOIIYIOCS OT CTPYKTYphl €ro
COCTaBIISIIOLIHX.

Ha 3acepanuu 18 urons 2025 r., mporokos Ne 11, nuccepTaiiuOHHBIA COBET IIPUHSI PEIICHHUE
32 IIPOBEJACHHOE CHUCTEMAaTHYECKOE WCCIEIOBAaHUE, IOCBAIICHHOE IIOJyYEHHIO TIHOPHIHBIX
MaTepUaioB Ha OCHOBE YIJICPOJHBIX HAaHOTPYOOK M IIPOM3BOJHBIX (TajJOIMAaHHHA, IHPEHA U
(beHMIKyMaprHa U UCCIIEIOBAHUIO MX aJCOPOIMOHHO-PE3UCTUBHBIX CEHCOPHBIX CBOMCTB, KOTOPOE
BHOCUT CYIICCTBEHHBIA BKJIaJ B pPa3BHUTHE COBPEMEHHOIO MAaTEPUAIOBEJICHHMS M PaCLIMPSET
IPaHUIBl IPUMEHEHUS YIIIePOIHBIX HAHOMATEPHUAIOB B Ta30BBIX CEHCOPAX, NpUcyauTh MBaHoBoi
Bukropun HukonaeBHe y4eHYIO CTEIICHb KaH/IUjaTa XUMHYECKUX HaYyK.

[Ipu mnpoBeaeHHH TAWHOrO TOJIOCOBAHMS JHUCCEPTALIMOHHBIM COBET B KOIMuYecTBe 23
(IBaanaTH TpEX) YeNOBEK, U3 HUX 6 (IIeCTh) JOKTOPOB HayK 1o crnenuanbHocTH 1.4.4. Ousznyeckas
XMMMSI, yJaCTBOBABINHUX B 3ace/aHuu, U3 30 uenoBek, BXOASIIUX B COCTAB COBETA, IIPOr0JIOCOBAIIM:
3a NPHUCYXKIECHUE Y4YeHO# creneHu — 23 (aBaauarb Tpu), NpoTHB — 0 (HET), HEAECHCTBUTEIBHBIX

oromtereneit — 0 (uer).
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