3akiroueHue nuccepranroHHoro copera MI'Y. 014.5

10 AuCCepTalii Ha COMCKAHHUC y‘IGHOfI CTCIICHU KaHuJaTa XUMHUYCCKHNX HAYK

Pemenue auccepranmoHHoro coBeta ot «13» centaops 2023 r. No9

O npucyxnennn AxmerkaHoBy Tumypy ®@apuroBudy, rpaxnaHuHy Poccuiickoi
denepanuy, y4eHOM CTENEHU KaHIU1aTa XUMUYECKUX HayK.
Huccepranus «OnpeneneHue peako3eMeIbHBIX JJIEMEHTOB B PyAax H ’KeJle30MapraHieBbIX
KOHKpenusix NPAMbIMH METOJAMM CHEeKTPAJbHOr0 aHAJM3a» 10 crneuuaipHocT 1.4.2 —
AHanuTHuecKas XMMUs NPUHATA K 3aIIUTE JUCCEPTALMOHHBIM coBeTOM 26 ampens 2023 r., IPOTOKOI
Ne6.
Couckarenb AxmerkanoB Tumyp @aputosuu 1993 rona poxneHns, OKOHIWI OUYHYIO aCIIUPAHTYpy
xuMudeckoro (akynprera denepanbHOr0 TOCYAapCTBEHHOrO OIOHKETHOTO 00pa3oBaTeIbHOTO
yUpEeXAeHUs BbIcIIero o0pa3oBaHus «MOCKOBCKUIN TOCyIapCTBEHHBIN yHUBEpcUTET MMeHn M.B.
JlomonocoBa» B 2021 rony.
Cowuckatens He paboTaer.
JluccepTanusi BBIIIOJHEHA B J1TAOOpaTOpUM JIa3epPHOW IMArHOCTHKU Kadeapsl JIa3epHOW XHUMUHU
xumuaeckoro gakynsrera MI'Y umenu M.B.JlomoHocoBa.
Hayunblil pykoBoauTenb — KaHAMIAT XUMUUeckux Hayk, IlomoB Anapeit MuxailjioBu4, JOLEHT
Kadeapsl JazepHOi XUMUU XuMHuueckoro ¢akynsreta MI'Y umenun M.B.JlomonocoBa.
OdunmansHble OMIOHEHTHI:
PeBenko AHatoymii I'puropbeBu4, TOKTOp TeXHMUYECKUX Hayk, DenepanbHoe rocyaapCTBEHHOE
O10/DKEeTHOE yupexJeHue Hayku MHctutyT 3emHOi kopbl Cubupckoro otneneHus Poccuiickoit
aKaJeMUHU HayK, CTapIMi Hay4YHBIA COTPYAHUK LIEHTPA KOJUIEKTUBHOIO 110JIb30BaHMsl «l eoimHaMuKa
U T€OXPOHOJIOT U,
Ianuyk Buranuii BaagumupoBuy, 10kTOp (usMKo-MaTeMaTHdeckux Hayk, @DexepanabHoe
rOCYJapCTBEHHOE OIO/KETHOE 00pa3oBaTelIbHOE YUYpEXJEHHE BbIcuiero obOpa3oBaHust «CaHKT-
[leTepOyprckuii roCynapCcTBEHHBI YHHBEPCUTET», OLIEHT Kadeapbl aHATUTHYECKOW XUMUHU
MHCTUTYTa XUMUHU;
3yeB bopuc KOHCTaHTMHOBHY, JOKTOp TEXHHYECKUX Hayk, mpodeccop, DenepanabHoe
rocyJapcTBEHHOE OrojukeTHoe yupexnaeHue Haykun Opaena Jlennna um Oppena OKTAOpbCKOi
PeBomonuun MlHCTUTYT reoxumuu U aHanuTudyeckon xumuu uM. B.M. Bepnanckoro Poccuiickoit
aKaJieMUU HayK, [TIaBHBIM HAyYHBIN COTPYIHUK aHAJIMTUYECKOTO OTAENA;

AN MOJ0KUTE/IbHbIC OT3BIBEI HA JUCCEPTALIAIO.



Couckarenp numeer 12 onyOnuKoBaHHBIX paboT, B ToM yuciie 10 paboT mo TeMe auccepraliuy,
U3 HUX 6 cTarel, OmyOJUKOBAaHHBIX B PELIEH3UPYEMbIX HAyUHBIX U3AAHUSIX, PEKOMEHIOBAHHBIX IS
3aIUThl B AuccepTaunoHHoM coBete MI'Y mo cnenmnanbHocTH 1.4.2 — AHAIMTHYECKAS XUMMS.

1. AxmerxanoB T.®., Jlabytun T.A., 3aiites C.M., [lposmoBa A.H., IlomoB A.M.
Omnpenenenue oTHOIIEHHS mn/fe B jkene30MapraHIEBBIX KOHKPELUSX C TOMOIIBI0 0€33TalIOHHON
JIa3epHO-UCKPOBOM AIMUCCUOHHOH criekTpockomnuu // Ontrka u cnekrpockonust. 2019. T. 126. No 4. C.
398-403. (Mmmaxkt-daxrop RSCI 2021 — 0.853, Q4), 0.693 .11, 50%. (nepeBoa: Akhmetzhanov T.F.,
Labutin T.A., Zaytsev S.M., Drozdova A.N., Popov A.M. Determination of the mn/fe ratio in
ferromanganese nodules using calibration-free laser- induced breakdown spectroscopy // Optics and
Spectroscopy. 2019. V. 126. No 4. P. 316-320. (Umnakr-dakrop Web of Science 2021 — 0.740, Q4),
0.5775 n.m., 50%).

2. Pashkova G.V., Chubarov V.M., Akhmetzhanov T.F., Zhilicheva A.N., Mukhamedova
M.M., Finkelshtein A.L., Belozerova O.Yu. Total-reflection X-ray fluorescence spectrometry as a tool
for the direct elemental analysis of ores: Application to iron, manganese, ferromanganese, nickel-copper
sulfide ores and ferromanganese nodules // Spectrochimica Acta Part B: Atomic Spectroscopy. 2020. V.
168. 105856. (Mmmakt-dakxtop Web of Science 2021 —3.662, Q1), 1.155 n.1., 30%).

3. Akhmetzhanov T.F., Pashkova G.V., Chubarov V.M., Labutin T.A., Popov A.M. Three
calibration techniques combined with sample-effective design of experiment based on Latin hypercube
sampling for direct detection of lanthanides in REE-rich ores using TXRF and WDXRF // Journal of
Analytical Atomic Spectrometry. 2021. V. 36. P. 224-232. (MUmnakt-daxkrop Web of Science 2021 —
4.351, Q1), 1,0395 .., 50%.

4. Axmetr:kanoB T.®., /IpoznoBa A.H., [lonoB A.M. be3sranonnoe JIMDC-onpenenenvie
oTHOIIEHHs mn/fe B >Keme3oMapraHIEBBIX KOHKPELUUSX C HCIOJIb30BAaHWEM MOPTATUBHOTO
TBEPAOTEIBHOTO JIa3epa ¢ IMOHOM Hakaukoi // Kypnan npukinaanoii cnekrpockonuu. 2022. T. 89. No.
4. C. 463-469. (Mmmakt-dpaxtop RSCI - 0.486, Q4), 0.8085 m.11., 50%. (mepeBoa: Akhmetzhanov T.F.,
Drozdova A.N., Popov A.M. Calibration free libs for the determination of mn/fe ratio in ferromanganese
nodules with portable diode pumped solid state laser // Journal of Applied Spectroscopy. 2022. V. 89.
No. 4. P. 631-637. (Mmnakt-paktop Web of Science 2021 — 0.816, Q4), 0.8085 m.i1., 50%).

5. Popov A.M., Akhmetzhanov T.F., Zaytsev S.M., Drozdova A.N., Kalko [.A., Labutin T.A.
Assessment of low-energy high repetition rate DPSS laser for quantitative analysis of marine
ferromanganese nodules by LIBS // Journal of Analytical Atomic Spectrometry. 2022. V. 37. P. 2144—
2154. (Mmmaxkt-daxrop Web of Science 2021 —4.351, Q1), 1.2705 n.1., 30%.

6. Akhmetzhanov T.F., Popov A.M. Direct determination of lanthanides by LIBS in REE-rich

ores: comparison between univariate and DoE based multivariate calibrations with respect to spectral



resolution // Journal of Analytical Atomic Spectrometry. 2022. V. 37. P. 2330-2339. (MMnaxt-gaxrop
Web of Science 2021 — 4.351, Q1), 1.155 .., 50%.

Ha numcceprammio u  aBropedepaT TOCTYNMWIO S  JONOJHUTENbHBIX OT3BIBOB, BCE
IOJIOXKUTENbHBIE.

Br160op oduuuanbHBIX OMIMOHEHTOB OOOCHOBBIBAJICS MX BBICOKOW KOMIIETEHTHOCTHIO B
00JIaCTH aHAIUTUYECKOM XHUMHMH, B TOM 4YHCIE XEMOMETPUKH, AaTOMHO-3MHUCCHOHHOTO H
PEHTIeHO(IIyOPECIEHTHOIO METOJIOB aHajHM3a TE0JIOTMYECKUX OOBEKTOB, a TaKXKe HaludueM
nyOnMKanuii B COOTBETCTBYIONICH cdepe Mo TeMe AUCCEPTAIIH COUCKATEIS.

JluccepTallMOHHBIN COBET OTMEYAET, UTO IPEJCTaBIEHHAs AUCCEpTAlUsl HA COMCKaHUE
y4eHOH CTemeHW KaHIMuIaTa XUMUYECKHUX HayK SABJISETCS Hay4yHO-KBaJIU(UKALMOHHOM
paboToil, B KOTOpPO Ha OCHOBAaHWM BBINOJHEHHBIX aBTOPOM HCCIEJOBAHHI MPHUBOASATCA
CBEJEHHMS O NPAKTUYECKOM HCI0JIb30BAHUN HOBBIX HaYUHBIX BBIBOJOB:

IIpennosxkensl MOAXOAbl K OIEHKE COJEpPKAHUS PEIKO3EMENBbHBIX 3JIEMEHTOB B
KEJIe30MapraHUEBbIX KOHKpPELMSAX IpU HCHOJb30BaHUMU mnopratuBHeIX JIMOC-cucrewm,
OCHOBAaHHBIE Ha NPSIMOM SKCIPECCHOM OIPEAEIECHUU OTHOULIEHUS COJEpPKAHUNU DIEMEHTOB-
naaukatopoB (Fe, Mn). IlpennoxxeH miaH 3KCIEPUMEHTA, KOTOPBIM IMO3BOJSAET MOCTPOUTH
perpeccuonHsle Moaenu Ha ocHoBe IIJIC nnsg ynydmieHus NpaBUIBHOCTH OIPEAEIEHUS
COJZEpXKaHU PENKO3EMENIbHBIX 3JIEMEHTOB B pyaax mertogamu JINOC u POA.

OGocHoBaHAa BO3MOYKHOCTb HCIIOJIB30BAaHMS IJIaHA JKCIIEPUMEHTA, OCHOBAHHOTO Ha
JATUHCKUX THUNEepKyOax, mis coszmaHus Habopa 20 rpaayupoBOYHBIX 00pa3lOB C HUZKUM
(<0.03) koadduumentom mnomapHoul Koppensmuu coxepxkanuii Ce, La, Nd, Pr, Sm, 20
YpOBHSAMH U 5 (akTopaMu; TEpPMOJAMHAMUYECKOTO MOJICIUPOBAHUS CIIEKTPOB Ja3epHOU
nJaa3Mbel pyJ ¥ KOHKpenui 1js BbIOOpa Hambosiee MHTEHCUBHBIX IMUCCHOHHBIX JHHUH,
U3y4eHHE KOTOPHIX CBOOOIHO OT 3(pheKTa caMONOrIomeHHS.

IIponemMoHcTpUpPOBaHO yyullieHHe npaBuwibHOCTH onpenenenus Ce, La u Nd ¢ momorsio
P®A csuepreruueckoit qucnepcueit, Ce, La, Nd, Pr u Sm ¢ momornisio POA ¢ BoTHOBO# qucnepcueit
u Ce, La u Nd ¢ nomoursto JINIC npu ucnonszoBanuu I1JIC perpeccun B codeTaHUM € IUIAHOM
JKCIIEPUMEHTA.

Pa3pabGoran cmoco0 mNpsAMOro SKCIHPECCHOTO MOJTYKOJIMYECTBEHHOTO OIpeaeIeHUs
OTHOLIEHMS 3ieMeHToB-uHaukatopoB (Fe, Mn) conepxkanus P30 wmeromom JIMDC B
KEJIe30MapraHleBbIX KOHKpenusax Kapckoro Mops, KOTOpbIil MOXET HAalTH NPUMEHEHUE NPU
IPOBEJEHUM KaK OKEaHOJIOTMYECKUX HCCIEJOBAHUM, TaK M I BXOJSLIETO KOHTPOJI
oTOupaemMoro ceipbsi. PazpaboTansl cnocoObl NMPSIMOTO MOJYKOJIMYECTBEHHOTO OIpEIeIICHHS

Ce, La, Nd, Pr u Sm B HMOOMEBBIX U ypaHOBHIX pyaax ¢ nomoiubio JINDC unu POA, xoTopsie



MOTYyT HaWTH NPUMEHEHHE IPHU IPOBEAECHHUHM HKCIPECCHONM COPTHUPOBKHU CBIpbS Kak IIpu
reOXMMHUYECKUX TOUCKOBBIX paboTax, Tak U Ha JICHTE KOHBeWepa.

Juccepranusi TpeAcTaBIseT CcoOOM  caMOCTOSATENbHOE 3aKOHYEHHOE HCCIeIOBaHHE,
obnajaroriee BHYTPEHHUM €IMHCTBOM. lloyojkeHMs, BBIHOCHMBIC Ha 3allUTy, COAEp’KaT HOBBIC
Hay4HbIE pe3yJIbTaThl U CBUAETENBCTBYIOT O IMYHOM BKJIAJIE aBTOpA B HAYKY:

1. TepmoauHamMu4eckoe MOZEIUPOBAHUE CIEKTPOB JIA3€PHO-UHAYLMPOBAHHON I1a3Mbl
MO3BOJISICT BHIOPATh aHAIMTUYECKUE JIMHUU, CBOOOHBIE OT 3(pdekra camomnorionieHus, B oopasax
PYZA U KENe30MapPraHLEBbIX KOHKPELUH.

2. Bapumantr JIMDC Ge3 rpaxyupoBOYHOr0 Tpaduka MO3BOJNAET  HPOBOAUTH
MOJIYKOJIMYECTBEHHOE OMpeieieHne 3neMeHToB-unankaTopoB (Fe, Mn) conepxxanust P39 B Mopckux
KMK.

3. IIpenyioxkeHHBI U MCTIOJIB30BAaHHBIM B HACTOSIIEH paboTe MyIaH SKCIIEPUMEHTA TO3BOJISET
paccuutath ceTky conepxkanuii Ce, La, Nd, Pr u Sm ¢ Hu3kuM mnomapHeIM Ko3(QUIIEeHTOM
koppersun (<0.03) B rpagyupoBouyHOM Habope.

4. MuoromepHas perpeccus Ha ocHoBe [1JIC B coueTanuu ¢ mjaaHOM SKCIIEPUMEHTA TTO3BOJISET
yIAy4IIUTh npaBuibHOCTE onpenenenus Ce, La, Nd, Pr 1 Sm B HHOOMEBBIX M YPaHOBBIX pydax C
nomorpio JINDC u POA, a taxke Ce, La, Nd, Pr u Sm B JKMK metomom PDA ¢ BomHOBOM
JICIIEPCUEN.

Ha 3acenanuu 13 centaops 2023 roga quccepTaliiOHHBINA COBET PUHSII pELIEHNE IPUCYAUTh
AxmetxaHoBY T.®. yueHylo cTeNeHb KaHIUAATa XUMUYECKUX HaYK.

[Ipu npoBeeHnM TAatHOTO TOJIOCOBAHUS JUCCEPTALMOHHBIN COBET B KOJMYECTBE 15 yenoBek,
13 HUX 14 TOKTOPOB HayK IO CIEUUaIbHOCTH 1.4.2, yuacTBOBaBIIMX B 3aCE€laHUHU, U3 21 YeNoBeK,

BXOJISIINX B COCTAB COBETA, POTOJIOCOBAIH: 3a — 15, mpoTuB — 0, HeJCWUCTBUTENBHBIX OIOJIETCHEN —

0.

IIpencenarenbCcTBYOMMI HA 3aCEAaHUH,
J.x.H., mpod. I'"U. luzun

VY4eHslii cekperapb
JMCCEPTALIMOHHOTO COBETA
K.X.H., C.H.C. AmnanbeBa 1.A.

15.09.2023 r.



