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OT3bIB BEJIYIIIEN OPT AHWU3ALIMU

Camapckoro  dunmana  ®efepalbHOr0  rOCYNIAPCTBEHHOIO  GHOKETHOTO
yupexaeHus Hayku @usuyeckoro uHcrtutyra um. IL.H. JleGenesa Poccuiickoit
akanemun Hayk (C® ®UAH) nHa nucceprauuonHyro pabory Epmosa Kupuina
Cepreesuua « Pomounoyyupyemvie npoyeccvl 6 KOMNIEKCAx U3ONpPeH-KUCIopoo u
COeOUHeHUAX mumana u eonvhpama 6 2a30eoil ¢haze», TPENCTABICHHYIO Ha
COMCKaHWe YYEeHOW CTeNeHW KaHAaugarta (QU3MKO-MaTeMaTHYeCKUX HayK II0
cnenuansHocTd 1.3.17 — xumudeckas (u3nKa, rOpeHWe M B3pbIB, (U3UKA
9KCTPEMAaJIbHBIX COCTOSHUN BElIEeCTRa.

1. AKTya/lbHOCTBH TeMbl AHCCEPTALMM

Hucceprauyonnas pabora, BeimonHenHas Kupumiom CepreepudeM
Ep1ioBeiv, nocssileHa 3KCnepUMEeHTaIbHOMY HMCCIIEI0BAHUIO (OTOXMMHYECKHX
IIPOLIECCOB B CTOJKHOBUTENBHBIX KOMIUIeKcax wuzonpen-kuciopos CsHg-O, B
ra3oBO# (ase U COeTMHEHUSIX TUTAHA U BOJIb(pama B MOJIEKYJIIPHOM ITyuKe.

DOTONPOLIECCH] C y4acTHEM MOJEKYJIbl KHCIO0pO/Ia UIPAIOT BaXHYIO POIlb B
oroxumun atmocdepsl. B nanHO# paGoTe Mccien0Banuch NPOLECCH IeHepariy
CHHIJIETHOIO KHCJIOpOAa, pPEeaKlHOHHOCIIOCOOHOIO 3JIeKTPOHHOIO COCTOSHMS
Kucnopoaa, npu (GoroBozdyxaennu Ban nep BaanbcoBeix xommiexcax u3onpeH-
KHCIIOPOJ M3Iy4eHHeM B CHEKTpalbHbIX AuanasoHax Y®-A u Y®-B. Unrepec k
STHM IIPOLIECCaM CBsI3aH C BO3MOXHOCTBIO UX IpOTekaHus B atMocdepe. Taxxke
HCClIeIoBaH MeXaHHU3M (DOTOJMCCOLUALIMY JIETYYUX COENMHEHHH H30MpPONOKCHIA
TUTaHa ¥ rekcakapOoHuna Bojb(dpaMa B MOJIEKYJISIPHOM Iyuke. MiHTepec K 3THM
npoueccaMm CBsI3aH C MWCIONb30BAHUEM PA3NIOKEHUsST OTHUX COENMHEHUH Jis
OCa)KJICHHSI U3 ra3oBOM (a3bl JUOKCHIA TUTAHA M TPEXOKHCU BOJIb(paMa, a TaKKe
IJIsL TIOJTyY@HUST MEJIKOIUCTIEPCHOTO METAJUTHYECKOT0 BOsb(pama.



2. HayyHnasi HOBH3HA HCC/IEJOBAHHI U NMOJYyYEeHHBIX Pe3y/bTaTOB

B nuccepraunonnoii pabore Epmosa K.C. nonyyen psn pe3ynbTaToB, 001a1aommx

Hay4HOU HOBU3HON. Hanbonee BakHbIe pe3yJibTaThl COCTOST B CIIEAYIOLIEM:

1. OGHapyxeHOo 00pa3zoBaHKe CUHIIIETHOrO KKuciopoza 'O, npu hoToBo30Y K IeHHH
CTOJIKHOBUTENBHBIX KOMILIEKCOB H30NpeHa C KUCIOpoJoM H3nydeHuem Y O-
JianasoHa, JOCTUralolUM NOBepXHOCTU 3eMid. IIpennokeH MexXaHu3M TOro
npolecca M clejaHa KOJMYEeCTBeHHas OLEHKa poJjMd 3TOro Ipouecca B
aTMmocdepe.

2. Hccnenosan mexanusm Y®-doroauccouualy H30IPOINOKCHAA THTaHA B
MOJIEKyJIIpHOM Ty4ke. lloka3zaHo, YyTO MexaHM3M pachnaja H30IpPOIOKCHA
TUTaHA OTJIMYAETCS OT NPEIOKEHHOTO paHee B JHUTEpaType U IpelyiokKeH
HOBBIM MEXAaHU3M.

3. C nomMolibto u3MepeHus kapt ckopocteid hoTodparMeHTOB UCCIIe10BaH IIPOLIECC
Y®-dporonucconuanuu rexcakapbonuia Bosibhpama B MOJEKYJISIPHOM IyUKe.
ITokazaHo, 4TO MexaHu3M (OTOAMUCCOLMAIIMKM TIekcakapOOHUIa BOJb(ppamMa
OTJIMYaeTCsl OT MPEUI0KEHHOro B JIMTEpAaType U yKas3aHbl IIPOLIECCHI, KOTOphIE
He0OXOIMMO YUUTHIBATE.

3. OGocHOBAHHOCTH U JOCTOBEPHOCTH HAYYHBIX MOJI0KEHHH U BbIBO/IOB

JlocToBepHOCTh IpeACTaBleHHbIX B JUCCEPTALIMOHHON paboTe pe3ynbTaToB
W 3aKJIIOYEHUH 00YCIIOBIIeHa HCIIOIb30BaHHEM COBPEMEHHBIX 3KCIIEPUMEHTaNIbHBIX
MOAXONO0B, BOCIIPOM3BOJMMOCTBIO IOIYYEHHBIX PE3yJbTaTOB U HX COIJAcHeM C
COBpEMEHHBIMU  TEOPETUYECKUMH  MpeACTaBiIeHUsMH O  Qoromnpoleccax,
IPOMCXOASAIIMX B UCCIIEyEeMBIX BEllleCTBaX. 3HAYMMOCTh 00CYKIEHHUH U BEIBOIOB,
C/IEJIaHHBIX 110 pe3ybTaTaM paboThl, MPU3HAHA MUPOBLIM HAyYHBIM COOOILECTBOM,
4YTO MOATBEPXKIAETCS IMyONUKAUsSMU B PELEH3UPYEMBIX MEXAYHapOIHbIX
XKypHaax.

4. Teopernueckasi U NpaKTHYeCKasi 3HAYHMOCTh

[Tony4eHHble B AMCCEPTALIMOHHOM paboTe pe3ysbTaThl IMPEACTABIISIOT, KaK
(dyHIaMEHTaNbHYIO, TaK U MPAKTUYECKYIO LIEHHOCTb.

B pabore oGHapyxeHO 00OpasoBaHMe CHHIJIETHOro Kuciopoza 'O, mpu
(OTOBO30YKIEHUH CTONKHOBUTENBHBIX KOMIJIEKCOB H30MpPEHA C KUCIOPOIOM
CsHs-Oz B razosoii ¢ase nop neiictBueM usnydenus YDP-A u YO-B criekrpaibHbIX
NAara3oHoB, YTO yKa3bIBaeT Ha IIPOTEKaHUE 3TOro Inpoliecca B aTMochepe 3emilu.
Wnentuduumposad MexaHu3M 00pa30BaHusl CUHIIIETHOTO KHCIOPO/Ia U BBITIOJIHEHA
KOJIMYECTBEHHAs OLIEHKa BKJIa/la 9TOr0 Ipoliecca B YCIOBUSIX 36MHON aTMOC]ephl.
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Taxxe B pabore nokaszaHo, YTO C MOMOLIBIO (HOTOJUCCOLMALIMN JIETYYHX
COEeJJMHEHUH THUTaHA U BONb(paMa U Ja3epHOM HCNApeHWH BoNb(pama, TUTaHA,
MOHOOKCHJIa ¥ JIByOKHCH THTaHa MOXXHO I€HEpHpOBaTh aTOMbl METAJUIOB M MX
OKHCIIBI B MOJIEKYJISIDHOM IIy4YKe, YTO MOXKET OBITh MCIIOJB30BAHO JJIS H3Y4EHHS
MEepBUYHBIX (OTONPOLECCOB B OKUCIAX 3TUX METAIOB M MX KOMILIEKCaXx.
Pesynpratbl u3ydeHUs (QOTOPA3IOKEHUSI H3OMNPONOKCHIA THTaHAa II03BOJIAIOT
CIleNaTh BBIBOJ O TOM, YTO IPH MCIIOJb30BAHUH 3TOr0 COCAMHEHHS VIS MOy YeHHs
IUIEHOK JBYOKHCH TUTaHa, MoneKyJisl TiO, npeumyIiecTBEeHHO 00pasyroTes He IpH
Pa3IoKEHMH U30IPONOKCH 1A, KaK MPeoarajloch paHee, a B pe3yJbTaTe peaklui
NPOAYKTOB pa3jIOKEHUS HM3O0NPONOKCUIA C KUCIOPOAOM, KOTOPBIM Takxke
NPUCYTCTBYET NPU XMMUYECKOM OCAXKAECHHH JBYOKMCH THUTaHA.

5. PexomMeHJauuu Mo HCMOJIb30BAHHIO AUCCEPTALMH

PesynpraTel  OuccepTraliid  peKOMEHAYEeTCss K  MCIIOJIB30BaHHUIO B
OpraHM3alUsIX, NPOBOSIIKX HCClleloBaHUs B obiactu arMocdepHod (usuky,
xuMpueckod Gusuku U Qorosnextpoxumuu: CaMapckoM HalMOHAIBHO -
uccnenoparensckom  yHuBepcurere um. CJI.  Kopomesa, Camapckom
rocyJapcTBEHHOM TexHHueckoM yHuBepcurtere, CamapckoMm ¢unuane OHAH,
UITX® PAH (r. Yepnoronoska), OUBT PAH, HannonansHoM HccliefoBaTeIbCKOM
Tomcxom nonurexuuueckom yuusepcurere, [IMAM umenu I1.M. bapanosa u ap.

6. O6uas xapakTepucTHKa padoThbl

Ilesbto paboThI ABISETCS UCCIENOBaHKE [TPOLIECCOB M'eHepallui CHHITIETHOIO
KUciIopona npu (oToBO30YXIEHUM CTONKHOBUTEIBHBIX KOMIIIEKCOB H30IPEH-
kuciaopon B YD-A u Y@®-B crnekTpanbHbIX [uana3soHax M OLEHKa pOJIA ITHX
IpoleccoB B atMocdepe, a Takke HCCleNOBaHMUE MPOLECCOB IeHepaluid aToOMOB
TUTaHa ¥ BoJib()paMa U UX OKCHUAOB IpH (HOTOPA3IOKEHUN U30MPONIOKCUIA TUTAHA
U rekcakapboHuna Bojib(ppamMa W JA3epHOM HUCIAPEHHH ATHUX METAIIOB M HUX
OKCH/JIOB.

Jucceprauus cocroutr w3 Benenus, 3-X [JiaB, OMNHCAHUS OCHOBHBIX
pe3yJbTaTOB M BBIBOJOB, CIIMCKa MHCIIONb3YyeMbIX COKpallleHWH U CIucka
autepatypel. O6wvem pgucceprauuu cocrapiser 101 crpanuiy, comepxut 42
pUCYHKa ¥ 2 TabIuLbl, CIMCOK JIMTepaTyphbl COCTOUT U3 135 HauMeHOBaHUI.

Bo BBeneHuu omnucaHbl akTyaabHOCTh TEMbl JUCCEPTALMOHHOW pabOThHl U
pa3paboTaHHOCTh TeMbl, CHOPMYIHUPOBAHBI LIENM W 3ala4yy, yKa3aHa Hay4Has
HOBM3HA, JlaHa OLIEHKA TEOPeTUYEeCKOH M MPaKTUYEeCKOH 3HAaYUMOCTU paboThHI, a
TAK)KE CTENEeHH IOCTOBEPHOCTH IIOJIYYEHHEIX pe3YJIbTaTOB, ONUCAaHBI METOJbI
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HccenoBanys, arnpobauusi paboTsl U TpeACTaBIeHBl TOJOKEHHUS, BBIHOCUMBIE Ha
3alluTYy.

B nepsotii rnase aBTop caenan nmurepaTypHblii 0630p, IepBasi 4acTh KOTOPOIo
TIOCBSIIEHA BIIMSHUIO CIIaD0CBA3aHHOI0 OKpPYKeHHS Ha (GOTOXUMUIO U hoTOoGU3UKY
MOJIEKYJIbI KHCJIOPOZa B CTOJIKHOBUTENBHBIX U BaH nep BaanbcoBbIX KOMIIEKCax
CsHs-O,, Bo BTOpO# HacTH 06CyKaaeTcss BO3MOKHOCTE MeHepaliy OKCHIOB THTaHA
¥ Bosb(ppama npu (OTOAMCCOLMALMM JIETYYUX COEIUHEHMH, COJACpPIKAIMX ITH
METaJlIbl, & TaK)Ke IIPU MCII0JIb30BaHUM JIa3epHOIo MCIapeHus Bojib(pama, TUTaAHA
¥ €ro OKHCJIOB B IIPUCYTCTBUM KUCIOPOJIA.

Bo BTOpO#i rmaBe onucaHbl 3KCIIEPUMEHTAbHBIE METOIbBI, UCIIOIb30BaHHbIE
B IaHHOW paboTe. B mepBoi yacTu ryiaBbl paccMaTpUBAETCs SKCIIEPUMEHTAIbHbIN
MOJXOM JJIi PEervcTpalMy JIIOMUHECLEHLIMA CHHIJIETHOTO KHCIIOpPOa, KOTOPBIM
obpasyercss B pesynbrare (oToBo30YyxaeHus komiuiekcoB CsHg-O,. Bo Bropoi
YaCTH TJIaBbl ONKCHIBAKOTCS 3KCIIEPUMEHTANbHBIE METOABI U 3KCIIEpUMEHTAIbHbIE
YCTAaHOBKH, KOTOpBIE HMCIIOJIb30BAJIMCh Uil M3y4eHHs (OTOAUCCOLHUAIIUU
M30MPOIIOKCHIA THUTaHa, rekcakapOoHuia BosibpamMa U JIa3epHOI0 HCIApPEHHUs
BoJIb()pama, TUTAHA ¥ KX OKCHJIOB.

B Tperpeil rnaBe npexacraBieHbl M OOCYXKHAIOTCA pPe3yJbTaThl pabOTHL
OnuceIBaloTCs pe3yibTaThl 3KCIEPUMEHTAIBHOIO HU3MEPEHHUS JIFOMHUHECIEHIIUH
CUHIJIETHOTO KHCIIOpO/a, o0pa3syrolierocs npu ¢$oToBO30YKAEHUH
CTOJIKHOBUTENIBHBIX KOMILUIEKCOB M30MpeHa C KHCIOpOJOM B Ta30BOi (dase.
ITpuBonuTcs obcyxneHue MexaHusMa (OTOTEHEPALUH CHHITIETHOTO KHCIOPO/A.
IIpuBoasTCs pe3ynbTaThl pacyeToOB, BBIIOJHEHHBIX JJIsi KOJIUYECTBEHHOU OLIEHKH
pOJIK MPOLECCOB € Y4acTHEM CTOJIKHOBHUTEIBHBIX KOMILIEKCOB B atMochepe. [laHo
ONHCaHWe 3KCIIEPHMEHTANIBHBIX Pe3yJIbTaTOB HCCIENIOBaHUS (DOTOMUCCOIHALIUM
M30IIPOIIOKCHAa THUTaHA B MOJIEKYJSPHOM IydYKe M BBIBOJIOB, CHAEIAHHBIX O
mexaHusme.  OOCyxzIaeTcs  CKOPpPEKTUPOBAHHBIM  MEXaHW3M  pacnajia
U30MPOIOKCH/IA TUTaHA, OCHOBAHHbIM Ha pe3ysbTaTax SKCIIEPUMEHTAa U KBAHTOBO-
XUMHYECKHUX pacueToB. OnuchIBalOTCS pe3ysbTaThl MU3MEPEHHS KapT CKOpOCTeit
porodparmenTos, obpasyromuxcs npu GOTOAUCCOLUALMA FreKcakapOOHMIa THTaHa
B MOJEKyJsipHOM Iyuke. OOCyXIaloTCsi OCHOBaHHbIE Ha pe3yjbTarax
OKCIIEPUMEHTa KOPPEKTHBBI MeXaHu3Ma (OTOAUCCOLMALIMK TreKkcakapOoHHUIa
BOIb()pama, IIPENIOKEHHOTO PaHee B JIUTEPaType.

B 3aknroueHue NpUBOAATCS OCHOBHBIE PE3YJIBTATHI M BHIBOJBI paGOTHI.
ABTOpe(epaT COOTBETCTBYET NHCCEPTALMH M B TOJHON CTENEHH OTpakaeTr
OCHOBHBIE pas/ielibl U MOJI0YKEHUS BBITOJHEHHOR paboTHI.



PesynbraTe! paboThl nmpeacTaBieHsl B 4-X CTaThiX, pekoMeHq0oBaHHbIX BAK, u
nonoxkeHsl Ha 11 Poccuiickux U MeXayHapoAHBIX HAyYHBIX KOH(DEpeHLUsIX.

ITo conepkaHuto nUccepTaLluy UMEIOTCS ClIeAYIOIINE 3aMeYaAHHS

1. He oxapakTepu3oBaHbl BO3MOXKHBIE ()OTOUHIYLIUPYEMBIE POLIECCHI C YHaCTUEM
BO30Y)KIEHHBIX COCTOSHMH M30IpeHa W/UIKM KHUCIOpOJa, KOTOpbIE MOTYT
NPUBECTH K OOpa3oBaHUIO MPOAYKTOB, B T.Y. CTaOUJIBHBIX OpPraHUYECKUX
MOJIEKYJ ¥ J0Jrox uByuux paaukanoB HO,, koTopele B CBOIO ouepeib MOTYT
BIIMATh Ha [ETEKTUPOBAHME CHHIJIETHOTO KHUCIOpOJa, T.K. M3Iy4aroT Ha
OnM3KOM K HeMy [UIMHEe BOJHBI MU MOTYT Y4acTBOBAaTh B 9HEPrOOOMEHHBIX
poleccax Ipy CTOJIKHOBEHUSIX C CUHIJTIETHBIM KUCIIOPOIOM.

2. Hna mpouecca (19) na crp. 54 chenaHbl OLEHKH AJIsi KBAaHTOBBIX BBIXOZIOB
CUHIJIETHOTO  Kkuciopoja.  [lo-Bumumomy,  ecTh  mpobiemsl 1S
9KCIIEPHMEHTAJIBHOIO WM3MEpPEHUsT OSTUX BeNWYMH, HO He MPUBOIUTCS
KOMMEHTapHM, C 4eM 3TH NPoOIIeMbl CBS3aHbL.

3. He nepesenena Ha pycckuii s3b1k TabGmuna Nel Ha ctp. 32

4. B nopnucu x Pucynky 21 He yka3aHo naBiieHHe U1 YHCTOTO KHCIOPOIA.

VKazaHHBIE 3aMeYaHUs He yMaJSIOT BBICOKOW OLIEHKHM IHCCEPTALMOHHOM
paboter Epmoa K.C., koTopas sBisieTcsi 3aKOHYEHHBIM HAYYHBIM TPYIOM WU
COIEPIKUAT pE3yNbTaThl, MpeAcTaBisAolre (QyHIaMEHTAIBHBIA M NPaKTUYECKHUH
HUHTEPEC, W ABJSIOIIMECS BaXXHBIMU s (Goroxumuu atMocdepsl U (GOTOXUMHUH
JEeTy4YHMX COeIUHEeHHH MeTanioB. HayuyHas HOBU3HA U aKTyaJbHOCTh MPOJEIaHHOH
paboThI He BBI3BIBAIOT COMHEHUM.

Huccepranmonnas pabota « Pomoundyyupyemvie npoyeccvl 8 KOMNACKCAX
U30NPEH-KUCIOPOO 1 COCOUHEHUAX MUmana u eonbpama 6 2azoeoll ¢hazey
COOTBETCTBYET TpeOOBaHUAM, NIPEABSIBIAEMbIM K KaHAUIATCKAM IHCCEPTALUAM, B
TOM 4HMClle OTBe4aeT KpurepusiMm 1. 9 «IlonoxkeHHs O NoOpsiiKe MPUCYKICHUS
YUYCHBIX CTENEeHEH, yTBepXKIeHHOro noctaHoBiaeHueM [IpaBurtenscrBa Poccutickoi
®enepanyun Ne®42 ot 24 centsdps 2013 roza (B TeKyleH peIakuuu) U sBISETCS
Hay4YHO-KBaIM(HUKALMOHHON  paboToOil, B KOTOPOH COHEPKUTCH  HAYYHO
000CHOBaHHbIE TEOPETHYECKHE M TNPaKTHYECKUEe pe3yJIbTaThl, HAIpaBlIEHHbIE Ha
pacKphITHE MEXaHM3MOB 00pa30BaHUsl 3JIEKTPOHHO-BO30YKACHHBIX MOJIEKYJI
KUCIIOpOJia IMpH B3aUMOAEHCTBHM Y@ U3Iy4YeHUS CO CTOJKHOBHUTEIBHBIM
komruiekcom O,-CsHg u reHepaiiy aToMOB TUTaHa, BOJb(paMa i UX OKKCIIOB MpH
(boTopasnoxeHU: U30IPOIOKCHIA TUTAHA U TeKcakapOoHKIa Bonb(pama.



PesynpTaThl AucCcepTALMOHHOTO UCCIIEJOBAHMUS TIPEACTABIISIIOT HEHHOCTb JIJIs
OnpejieJieHHs] BKJIaZa M3y4aeMbIX MPOLECCOB Ha paJMallMOHHBIM OanaHc 3eMHOMH
arMocepbl M Pa3BUTHs TEXHOJIOIHI TONy4YE€HHsI OKHUCHBIX IUIEHOK THTaHA W
Bosb(pama, a ero aBrop Epmos Kupuin Cepreesud, 3aciyKUBaeT IPUCYKIAEHUS
Yy4YEHOM CTeneHM KaHaunara (DU3MKO-MATeMaTHYeCKMX HayK IO CIEHHabHOCTH
1.3.17 — xwumudyeckas ¢usuka, ropeHue M B3pBIB, (DU3UKA ISKCTPEMATBHBIX
COCTOSIHMH BELLECTRBa.

HuccepranmonHas pabota ¥ OT3bIB OBUIM PAacCMOTpPEHBI M OHOOpEHbI Ha
3acemanuu  YyeHoro cosera Camapckoro ¢unuania @®IBYH ®usuueckoro
uHcTUTYyTa MM. I1.H. Jle6eneBa PAH (mpotokon Ne 4 ot 15 mapta 2023 1.)

OT3BIB IOATOTOBUIT:

Ass308B Banepuit Hukomnaesuu é

HOLEHT, JIOKTOp (PU3MKO-MaTeMaTHUeCKHUX HayK, crnenmanbHocts 01.04.21 —
nasepHas dusuka,

mupexrop CO ®UAH.

Camapckuit hunnan DenepanbHOrO rocyaapcTBEHHOTO GHOKETHOTO YUPEkKICHHS
Hayku @usnueckoro uncruryra um. ILH. JleGenesa Poccuiickoii akagemun Hayk
(CD OH1AH)

Anpec: 443011, r. Camapa, yi1. HoBo-Canosas, 1. 221

Tenedon +7 (846) 334-39-18

DnekTpoHHas noyTa: |aser(iian.smr.ru

Caiit: www.flan.smr.ru

«|F» mapta 2023 r.
IToamuce mokropa ¢usznko-maremMaTuueckux Hayk, goueHta B.H. Azs3oBa
YIIOCTOBEPSIIO:

YueHslll cekpetapb yueHoro cosera CO OMAH, |

K.(.-M.H. MatiopoBa A.M.
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