OT3bIB
opunuaabHOro onnonenta Sirosa Baagumupa Bukroposnua
HA IMCCePTALMI0O APXHIIEHKO AJIeKCaHAPBI AJIEKCAHAPOBHBI HA TeMY
«XHMHYECKHI aHA/IH3 NePCNeKTHBHBIX MATEPHAJIOB, COAEPHKAMX
peaKo3emMebHbIe 3JIeMEHTbl, METOAOM AYrOBOH ATOMHO-IMHCCHOHHOM
CIIEKTPOMETPHH», NPEACTABJICHHYIO HA COHCKAHHE YYeHOH CTeneHn
KaHAMaTa XHMHYECKHX HAYK MO cneunaibHocTH 1.4.2. — AHainTHYeCKas
xumus (XuMHYEeCKHe HAYKH)

Jlyrosoii aroMHO-3MKCCHOHHBIH aHanu3 (JJADA) umeer 60JbIIYIO HCTOPHIO
M TaBHHE TPAJAUIKH, BO3MOXHOCTE MPSMOTo aHalM3a TBEPAbIX NPOO B COYETAHHH
C BbBICOKOH 4YYBCTBUTEIBHOCTHIO U OTHOCHUTEIBHO IPOCTBIM armapaTypHbIM
obopmiienuem mosBossieT JADA  coxpaHUTh TO3WLMM, HECMOTps Ha
KOHKYPEHLIMIO CO CTOPOHBI 0e33JIeKTPOJAHBIX IUIa3MEHHBIX MeTono0B. Passutue
TEXHUKH  PErucTpalM¥  CIEeKTpa  MHOTO3JIEMEHTHBIMH  TBEPAOTEIbHBIMH
JNETeKTOPaMH ¥ COOTBETCTBYIOIIEr0 MPOrpaMMHOI0 00ecreYeHus MpHIaio HOBBIM
umnyinsc Meroxy JIADA. Hoseie mpubopsl, B yacTHOCTH, cnekTpomerpsl OO0
«BMK-OnTosnekTpoHrKa», CO31al0T HOBbIE BO3MOXHOCTH JUIs IPUMEHEHUS
JIADA nns avanusa nepcrieKTUBHBIX MaTrepuajoB Ha OCHOBE PEAKO3eMeIbHBIX
snemeHToB (P33). AKTyanbHOCTh TeMaTUKH, cBs3aHHOM ¢ P3D, B mocnexnmee
BpeMsi 00O0CTpUJIaCh [0 YpPOBHS 31000 HEBHOCTH; COOTBETCTBEHHO BBIPOCIO

3HAYEHUE COMYTCTBYIOIIMUX 00acTel XUMUYECKOTO aHaju3a.

Jluccepranuonnass pabora AunekcaHapbl AJIEKCaHIPOBHBI ~APXHIIEHKO
MOCBAIIEHA HCCIIEOBAHUIO M pa3padOTKe HOBOIO METOJMYECKOro IMojaxona K
JIADA marautHbIX MaTepuanoB (MM), OuozaMemaronmx MaTepHalioB, a TaKKe
HEKOTOPbIX OKCHAOB M conedl P3D, u psna CHeKTpaJbHBIX H  XMMHUKO-
CIIEKTPaJLHBIX METOAMK Ha €ro OCHOBe. B mepBoii 'riaBe NpencTaBiieH 0030p
nuTepatypbl 1o Metony JADA ¥ ero NpUMEHEHHMIO B METaJUlypruu, OMOJIOruy,
MeIMIHHEe, 5KOJOTHH, TIeOJOTHH, MaTephaloBeeHHH U sHepreTuke. boinee
OJIPOOHO pacCMOTPEHBI BOMPOCH! onpexnenenus P30 u nmpumeceil B Matepuanax

Ha ocHoBe P3D. Arop moauepkuBaeT orpanudenus aercteyroumx 'OCTos u



HEJIOCTATOYHOE HCIIOJb30BaHUE IOTEHI[MAlla COBPEMEHHOW anmapaTrypbl B 3TOH
obnactu. IlpoBoauTCS COIMOCTaBIEHHE BO3MOXHOCTEH TMPSIMOro M XHMHKO-
criekTpaibHoro BapuantoB JJADA. JIOTMYHBIM MTOrOM IEPBOW IJIABBI SBISAETCA
MOCTAHOBKA IL€JM M 3aj1a4 wucciuenoBanus. Jisi mpoBeneHHs HUCCIeN0BaHUM
BoIOpaHb! okcuabl Lu,O; um CeO,, ucmonsdyemble B CHHTe3e JIOMHHO(DOPOB,
pacTBOpuMbIe cosid U HHOOaThl P33, otxoasl MM Ha OCHOBE camapHs U HeOMMa,

¥ MaTepuasbl Ha OCHOBe (ocdara Kajblus, JerupoBanusie P3D. .

Bo BTOpoOii TIiaBe AMCCEPTALUM IETATbHO OXapaKTEepH30BaHbl OOBEKTHI
aHanu3a, TpeOOBaHUS K HHM, OIMCAHA amnmaparypa M peareHTbl, a TaKKe
NIPUBEJEHBl PE3yJIbTaThl PEHTreHOMIYOPECHEHTHOrO aHajin3a, IOJATBEPAMBIIHE
COOTBETCTBHE COJEPKAHUS MaKpPOKOMIIOHEHTOB B OOBEKTax aHanusa ux

Mpe/IoiaraeMoMy COCTaBY.

HeGonbmas mo o0beMy, HO OY€Hb BaKHaAs IO CMBICIY TpeThs IJiaBa
JMCCEPTAllMM ITOCBAIEHA BBIOOPY CTpaTerM¥ aHanm3a. IpeThs riaBa — 93TO
JIOTMYECKas pa3sBUIIKA JUCCePTALUU. B Hell mpoBOAUTCS pasjiesieHHe UCCIIelyeMbIX
MaTepualioB Ha Npuroansie mis npsmoro JJADA u Te, [ aHalnH3a KOTOPbIX
HEOOXO0JMMO PAaCTBOPEHHE C MOCIEAYIOUIUM H3BJICYEHHEM M KOHLIEHTPUPOBAHUEM

LHEJIEBBIX [TPH Mecen.

Yersepras riasa nocssinera npsmomy JJADA Lu,03, CeO; u ErYYbNbO-.
J1s KaX0r0 U3 TpeX OOBEKTOB IPOBOAMTCH ONTHMHU3ALHA MO €IMHOH CXeMe:
BApHUPOBAHME TI'€OMETPHH JJIEKTPOIOB, pexkuMa paboThl reHeparopa, BpeMeHH
SKCITO3ULIUH, COJIep)KaHUS CIEKTPaIbHOIO oydepa 1%} HOCHTEIS.
OnTUMH3MpOBAHHBIE  TapaMeTpsl  OBUIM  peajlM30BaHbl B METOJMKaXx,
5>G(HEKTUBHOCTh KOTOPHIX MOATBEP)KAECHA CPaBHEHHEM C pe3ylibTaTaMH aHaln3a

metonom UCII-MC.

[Laras riaBa MOCBSIIIIEHA XHMHKO-CITIEKTPAIbHOMY aHau3y
FUJIPATUPOBAHHBIX XJIOPUAOB M HHUTparoB P3D, MarHWTHBIX MaTepHasos,
comepxkammx Sm u Nd, a taxxe rugpokcuanartutos (I'A) u Tpukansuuiidpocdaros

(TK®), neruposannsix P3D. Bee 3TH 00BEKTBl OOBEJMHAET UX HENPHUIOJHOCTH



s mpsimoro JIADA, BeIsiBIeHHas B Tperbei rnase. Ilepsas 3ajaua cocrosiia B
CEJIEKTUBHOM HM3BJIEUEHUH HepeakoszeMenbHbIX dneMenToB (HP3D) As, Bi, Cd, Cu,
Mo, Sb, Se, Sn u Te u3 pacTBOpOB, MOJYYCHHBIX KUCIOTHBIM pa3jIOKEHUEM
orxonoB MM (SmCo u NdFeB), a Takkxe u3 pacTBOPOB HEKOTOpbIX coiel P3D.
Bropas 3zagava — cenexktuBHOe u3BiedyeHHe P3D U3 pacTBOpa, MOJYYEHHOro IpH
kucaoTHOM pasznokenudn ['A uw TK®. [lng pemeHus 53TUX 3ama4  ObLiM
MPOTECTHPOBAHBI 5 COPOEHTOB, MPEACTABIAIOIIUX COOOH MOTUTHOIPUPHLI HIIH
amuHoTHOdUpbl.  Jlng wusBnedeHuss HP3D mnpeamouyruTensHbIM — OKasaiics
OJMaMUHOTHOYGhHUpP Ha ocHOBe sTuneHauamuna (D]1), nns ussnedenus P3D u3
Kanbuuii-pocharnoro pacrBopa - (1,3,5-muTHasvHaH-5-HII)yKCyCHas KHCIIOTa
(ATVYK). IMTocne onTumMu3anuu yciaoBuii ob6a copdenTa oOecneynsii CeleKTHBHOe
W3BJIEYEHAE IIeJIEBBIX KOMIIOHEHTOB M3 KHCIBIX PAacCTBOPOB Ha ypOBHE HE XYyKe
95%, 4TO MpeACTaBIsAETCS BeCbMa HEOOBIYHBIM U NEPCIEKTUBHBIM PE3YyJIbTATOM.
[Tocne uzsneueHust COpOEHT NEPEHOCHITH HA TPa(UTOBBIN 3JIEKTPOA ¥ OIIPEIEIISIIN
yKazaHHBIE 3JieMeHThI MeTofioM JIADA. Jlns kaxzaoro copbeHTa Oblia npuMeHeHa
Ta )K€ CXeMa ONTHMU3ALKMK NapaMeTpPOB JyTd, KOTOPYIO NPUMEHSIM B YETBEPTOM
riaBe st TBepabix mpod. Ocobenno ynaunbiM okasaics JTYK, He ckioHHbIH K
BBIHOCY 43 Kparepa IpH TopeHHH xyrd. BoobGmie, 3ToT copOeHT, BIepBbie
CHHTE3UPOBAHHBIN U UCIIOJIb30BAHHBINA 1A U3BNeYeHUus P30 B Xoze BHITOIHEHHU
JAMCCEPTAIMOHHON pPabOThI, MPENCTaBISEeTCs OJHOW W3 TJIABHBIX «HU3IOMHHOK»
uccnenopanusi A.A. Apxunenko. Kak u npensiayiias, 1sTas rjiaBa 3aBepLIaeTcs
ONKWCAHMEM METOJMK M YCIEIIHBIM CPaBHEHUEM pe3yJbTaTOB UX NPUMEHEHHS C

nanHbeiMu HezaBucumoro meroaa (MCIT-ADC).

B 1mecroii rnaBe INpeacTaBiIeHBI pe3ysbTaThl BHEIAPEHUsl pa3paboTaHHBIX
MeToauk B npakTuky pabdotst LIKIT ®MU BM MOHX PAH. B ueit comepixarcs
NpaKTHYeCKUe MPUMephbl MPUMEHEHUS MPEATOKEHHOI'0 METOANYECKOro MoAXo/a:
aHaJM3 CEHCOPHOTO0 MaTepuaja Ha OCHOBE JMOKCHIA LEpHs, HaHOpPa3MEPHBIX
depporpanatos utTpus u cuHresuposanusix B HWMET PAH o6pasuos
nerupoBadHbIX ['A u  TK®. bonbmoii w#HTepeC MNPEACTaBIAIOT TaKKe

3aBeplIalollue I1aBy puCyHKH 51 u 52, wiumoctpupyromue poiab meroaa JADA



Ha pa3sHbIX CTAJAUSIX MHOTOCTAJAMMHOrO CHHTEe3a (YHKIMOHAIBHBIX MAaTEPHAIOB Ha
ocHoBe P3D. Jlasee 1mocie BBIBOJOB, CIHCKA aBTOPCKUX NyOnuKauuii u
MCIOJIb3yeMbIX  HCTOYHHMKOB pabora  3aBepliaeTcss  JBaJLAaTHCTPAaHUYHBIM
IIpunoxenuem, coaepxamuM TabIUIBl ¢ METPOJOTHYECKUMH XapaKTepUCTUKAMU

meTouK, oopmieHnbie B coorBercTBuu ¢ 'OCT P UCO 5725-2002.

Jluccepraumonnas pabora A.A. ApXHIIEHKO TpeacraBiser CcoOoi
3aBepUIeHHOe Hay4yHOe MCCJIe0BaHue, OJJHUM U3 IJIaBHBIX pe3yJiLTaT03 KOTOPOIo
cTal HOBBIM Mertoaudeckuii moaxon K JIADA, OCHOBaHHBIM Ha MCCJIEIOBAHUH
KAUHETHKHM WCIIApEHUsl TPHUMECHBIX JJIEMEHTOB, 3aKOHOMEPHOCTH H3MEHEHUS
BEJIMUMHLI AHAJMTHYECKOTO CHTHANA OT YCJIOBHH BO30YXIeHHs MpoObl, 4TO
TI03BOJIMJIO BBIOPATh ONTHMU3HPOBAHHEIE JUIsl KaKIO0r0 00beKTa yCIOBUs aHan3a,
MUHHUMH3APOBATH MATPUYHBIE BIIUSHUS, MOBBICUTH CEJIEKTHBHOCTH M TOYHOCTH
aHajM3a, PaclIMPUTh JHANAa30H ONpee/iIeMbIX COAEpXaHHH. DTO CTajo MTOroM
KPOMOTINBOM 3KCIEPUMEHTAIBHOW paboThl, BK/IIOYAIOIIEH Takue TPYI0eMKUe
CTaJMM KAaK IOATOTOBKA IMOPOIIKOBBIX MPoO M COpPOEHTOB M MX HaHECEHHE Ha
31ekTpos. PaGoTa Takke HESBHO CONEPKHUT BecbMa OOBEMHYIO PacYeTHYIO 4acTh,
BBIMOJTHEHHYIO CpEJCTBAMU TPOTpaMMbl  «ATOM», BXOJAIIEH B aATOMHO-

IMUCCUOHHBII KoMIuteke «I'pann ['modyna».

ITo marepuanam paboTbl OmyONMKOBaHO O cTaTeli B PEIUEH3UPYEMBIX
HAay4YHBIX OKypHajaX, COOTBETCTBYIOLMX TpeboBanusm  Ilosoxenus o
npucyxaesuy yuensix crerneneit B ®I'bYH Mucturyre o61eit u HEOpraHM4ecKoi
xumun um. H. C. Kypnakosa PAH. Criucok mybnukanui A.A. ApXHIIEHKO Takxke
ComepKUT 8 TE3MCOB JOKIAJ0B Ha OTEYECTBEHHBIX M  MEKIyHapOJIHbIX

KOH(EpeHIMIX U OMH MAaTeHT Ha U300peTeHueE.
ABTopedepaT B OJIHOM Mepe 0TpakaeT CoepKaHue IUCCepTallHOHHOM

paboThI.



Ilo TEKCTY JUCCepTAMH MOXKHO COeIaTh CIACAYIOIHUE 3aMEYaHM .

1. Ha c.7 ykaszaHo, uro «ompenenenue As, Bi, Cd, Cu, Mo, Sb, Se, Sn, Te na
YpOBHE n-10” wmacc. % B OTX0JaX MArHHTHBIX matepuanoB (MM) na ocHose
SmCo u NdFeB cBszaHo ¢ 3kojoruueckoir OezomacHocTbio». C TOYKHM 3peHUs
9KOJIOTHH BBIOOp 31€MEHTOB BBITJISAAT HE BIOJHE ONpPaBIaHHBIM. B Crimcke
MPUCYTCTBYIOT 3JIEMEHTBI, KOTOpbIE HE OTJIMYAIOTCS TOKCHYHOCTBIO H/WUJIM HE

SIBJISIIOTCS THITUYHBIMH IIPUMECSAMHU B coeqMHeHusaX P30.

2. Ha wnekoropeix pucyHkax (puc. 14, 20-22 ¥ T.0.), NOCBSAIIEHHBIX BbIOOPY
YCIIOBHH aHANM3a, He YKa3aHO, B KaKOM KOJHMYeCTBE U KaKHM CIIOCOOOM BBOJIHIIM

MeTaJlJibl, IO JUHHUAM KOTOPBIX IIPOBOJHXIACHE ONITUMHU3A1H .

3. CronbuaTble AUarpaMMbl ¢ HHTEHCUBHOCTSMH JIMHUH (puc. 25, 39 u 49) cTounno
Obl HOpPMHpOBaTh Ha CHrHanm «0e3 Hocutens». OHM cTanum Obl HarjsjiHee H

HEMHOT'O KPpYITHEE.

4. Ha ¢.100 nucceprauum: «...CONssHOH KucIoTel cocraBuser 0,6 M (uro
cooTBeTCTBYET pacTtBopennio obpasmoB B 0,1 ma HCl ¢ mnocnexyromum

paz6aBnerureM 10 10 mi)...» B 0.5 ma HCI?

5. Ha c¢.104 muccepramuu: «...mo6asmsim 10 ma xoxuentpuposanHoir HCI.
CrakaH ¢ pacTBOPOM HAaKpbhIBald YacOBBIM  CTEKJIOM, IOMEIIadH Ha
SIEKTPUUECKYIO TUTMTKY M KunsiTuid mpu 200-250°C...». BeposTHO, peyb UACT O

TeMIlepaType HarpeBaTelbHOI0 3JIEMEHTA.

6. B Tabauue 33 «Mcnonp3oBaHue MeToAa «BBEACHO-HAMIEHOY...» HE YKa3aHo,

KaKUM METOJO0M HauJeHOo.

7. Tabmuna 34 Ha ¢.106. comepXuT aHanuTHYecKHe JMHUU Kopoue 200 HM

(Bkro4as TuHUIO 134,98 HM), 4TO BpsAZ JIU BO3MOXKHO IIpH paboTe Ha BO3/yXe.

OTMeYyeHHBIE 3aMeYaHus HOCSAT YaCTHBIN XapakTep U HE CHHXKAIOT 06]'.Ily1-0

BBICOKYIO OLIEHKY pabOTHI.



Jluccepranuss  COOTBETCTBYeT macmopry cmneuuanpHoctd  1.4.2. -
Ananutuueckas xumus (OTpaciib HAyKH — XHMHYeCKHe) B MyHkTax 2, 4, 7, 8, 9.
Jluccepranuonnass paboTta 1Mo HOBH3HE, HAYYHOW M NPAKTHYECKON 3HAYMMOCTH
MOJIHOCTbIO OTBeuaeT TpeboBaHusM mnm. 9-14 «llonoxkeHus o mnpuUCyKIAEHUH
yYEHbIX  cTeneHei», yTtBepxaéuHoro Ilocranosnenuem  IlpaBurenncTBa
Poccuiickoit ®enepauuu ot 24.09.2013 r. Ne842 (c wu3MeHeHHMAMH U
nonojgHerusmu) ¥ num. 2.1-2.5 «Ilonoxenus o NpUCyXIeHUH YYEHBIX CTENEHEH B
DenepallbHOM TI'OCYapCTBEHHOM OIODKETHOM YydpekaeHMHM Hayku «MucTuTyT
obuieit n Heoprannyeckor xumuu uMm. H.C. Kypnakosa Poccuiickoit AxkajnemMuu
Hayk» or 29 mapra 2024 r., mpeabsBiIseMbIX K JUCCEpTalUsiM Ha COMCKaHHE
yu4€HOW CTeneHW KaHAuWJaTa HaykK, a ee aBTop, AJekcaHjpa AJIeKCaHJpOBHa
ApPXUIIEHKO, 3aCITy)KUBAET MPUCYKIACHUS YUEHOH CTETNIEHH KaHauaaTa XUMHYECKUX

HayK o creuuanbHocTy 1.4.2. - AHATUTHYEeCKas XUMUS (XUMUYECKHE HAYKH ).
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Caenennst 06 opHIHAILHOM ONIIOHEHTE
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HpB,ICTaBHCHHOﬁ Ha COHUCKaHHEC y‘ICHOﬁ CTENeHHu KaHauaaTa XUMHYECKHX HayK 110

crenualIbHOCTH 1.4.2 — «AHATHTHYECKAS XUMHS»

Damuiiua msa OtuecTtBO
OIITOHEHTA

Sros Bnagumup Buxktoposuy

[HIndp 1 HauMeHOBaHHE
CIELHANIBHOCTEH, 10
KOTOPBIM 3all{IIeHa
JAUCCepTalHA

02.00.04 — duszuueckas XUMH

VYyenas cTeneHs U
OTpacik HAyKH

KaHaugaT XUHMHYECKHUX HAYK

Yuenoe 3Banue

[TonHoe HauMeHOBaHHE
OpraHM3alnH,
SIBJISTIOIIEHCSI OCHOBHBIM
MecToM paboThl
OIIOHEHTA

®ejrepalibHOE TOCY,1aPCTBEHHOE OIO/DKETHOE YUPEIKACHHE HAY KK
Opaena Jlenuna u Opaena Okrsa6pbsekoit Pesomonun MHCTHTYT
reOXUMHUH ¥ aHATUTHYecKOM XuMuH uMm. B.M. Bepuajckoro

Poccuiickoii akanemun Hayk (T'EOXH PAH)

3anumaemMast JJ0JKHOCTD

BEIYIIHI HaAYYHBIH COTPYAHHK

[TouToBbIi HHIEKC, ajpec

119991, r. Mocksa, yi. Koceiruna, 1.19

Tenedon

+7(499) 137-14-84

Anpec 371eKTPOHHOMI
TIOYTHI

yagov(@geokhi.ru

CHHCOK OCHOBHBIX
nyOnuKanmia
ouIHATBHEOTO
ONIIOHEHTa MO TeMe
JIUCCePTallHU B
PELIEH3UPYEMBIX HAyUHBIX
W3/IaHUAX 32 MOCTIeHUe 5
aet (ne Gonee 15
nyOuKanmii)

1. H206 B.B. Karonusie Hanopochops! // AKypHan aHanuTHIECKOH |
xumun. — 2023, — T. 78. Ne 7. — C. 662 - 670. DOI
10.31857/S0044450223070149.

2. Koponesa M.B., Slz06 B.B., Onenun A.IO., Jlonzonocos A.M.,
Xavmuszoe P.X. JIloMAHECHEHIIHS KOMIIJIEKCOB JIAHTaHH/IOB B
Hanoanuonutax // Jloknansl Poccuiickoil akagemun HayK. XuMHusi,
Hayku o Matepuanax. — 2024. — T. 518. — C. 41 — 44. DOL:
10.31857/S2686953524050048

3. He06 B.B., JKupxos A.A. AHaIMTHYECKHE BO3MOXKHOCTH
KarneTbHO-MCKPOBOIO ~ CIIEKTPOMETpa IpH  BBOJE TNpOObI B
3MeKTponuTHEIA aHos // JKypHan aHamuTHueckoi xumuu. — 2022.
T, 7% Ne 5. C. 427-432. DOI
10.31857/S0044450222030136.

4. Yagov V.V., Korotkov A.S., Zhirkov A.A., Zuev B.K. Pulsed
Atomization and Excitation Sources with Solution Electrodes for
Optical Emission Spectroscopy // Advances in Geochemistry,
Analytical Chemistry, and Planetary Sciences. Cham: Springer
International Publishing, — 2023. — P. 517 - 523. DOI
10.1007/978-3-031-09883-3 31




5. Heoe B.B, Kupxoe A.A., Manvuenkosa A.A. Biusnue
OpraHu4eckux J00aBOK HAa HMHTEHCHBHOCTH JMHHMH METAIOB B
IMHCCHOHHOM CIIEKTpEe KarlelIbHO-MCKPOBOro paspsjia IpH BBOJE
po0OBI B MEKTPOIUTHEIN aHOJ // JKypHan aHAIMTHYECKON XUMHUH.
— 2023, — T. 78. — Ne8. — C. 703 - 710. DOI
10.31857/S0044450223080170

6. H206 B.B., Heosa H.B. OnpenencHue THIAPOKCHXJIOPOXHHA
METOJOM KaTOJHOM 3JIEKTPOXeMIIIOMHHECHeHIMH // XHuMHKO-
dapmanestuuecknii xypaair. — 2021. — T. 55. — Ne. 10. — C.
55-58. DOI 10.30906/0023-1134-2021-55-10-55-58.

7. Az206 B.B., Alz06a H.B., Onenun A.1O., Koponesa M.B., Tloconun
B.H. Onpenenenue dhaBunupasupa METOJIOM KaTOJHON
JIEKTPOXEMHUITFOMUHECTIEHIHY // XUMUKO-(hapMaleBTHIECKUH
xypHain, — 2024. — T. 58. — Ne 10. — C. 60 — 64. DOI
10.30906/0023-1134-2024-58-10-60-64.

8. Onenun A.1O., A206 B.B. Vicnons3oBanue 3¢ dexra
BO3HHKAIOIIEH (IIyopeceHIHH B XHAMHYECKOM H OHOXUMUYECKOM
ananuse // Xypuan ananmutudeckoit xumun. — 2022, — T. 77. Ne

9. — C. 798 — 827. DOI 10.31857/S0044450222090080.

9. Xupkoe A.A., A206 B.B., Anmonenxo A.4., Kopomxos A.C., 3yes
B.K. Onpenenenie MAHEPATLHOIO COCTaBA CIIFOHBI Y€JIOBEKa IPH
IIOMOIIH MHKPOILIa3MEHHOH ATOMHO-3MHCCHOHHOM
cnexktpockoruu // XKypuan anamaradeckoi xumun. 2020. — T. 75.
— Ne 1. — C. 43 — 47. DOI 10.1134/S004445022001017X.

10. 3yes B.K., XKupkoe A.A., 206 B.B., Cmupnosa U.C., Kopomkos
A.C. VMnyinbCHBIM WMCTOYHHK AaTOMU3ALUH M BO30YKICHHS C
M3MEHSEMOM TeoMeTpHeil pa3paaHOro IMPOMEXKYTKa B aTOMHO-
SMHUCCHOHHOM aHaiu3e pactBopoB // JKypHan aHajnuTHYECKON
xamuu. — 2020. — T. 75. — Ne 9. — C. 788-791. DOI
10.31857/S0044450220090224.

11. Onenun A.IO., Kopomxoe A.C., Azoeé B.B., Jlucuuxun I'B.
Xumuueckoe MOAUGHUIUPOBAHUE IOBEPXHOCTH M  KUHETHKA
OKHCIIeHHS BOJAHBIX 30yiel HanouacTHl cepebpa // Kypnan
dusuueckoit xumun. — 2021. — T. 95. — Ne 1. C. 107 - 112. DOI
10.31857/S0044453721010210.

Benymuii HayuHslit COTPYIHUK, KaHauaaT xuMudeckux Hayk, 02.00.04 — @usuyeckas XUMHs

«15» masg 2025 r.

N
//!/ Sros B.B.




