OT3bIB OOPUITUAJIBHOI'O OIIIIOHEHTA
0 AUcCepTaly Ha COUCKaHUe YYEeHOU CTeneH!
JIOKTOpa XUMUYeCcKUX Hayk [elinexo J{uHbl BanepreBHBI
Ha TeMy: «JIroMuHOMOPBI HA OCHOBE TpUKaNbLUHpOCchaTay

no crneuunanbHoCTH 1.4.15 — «XuMHs TBEPAOTO Teia»

JHuccepranmonHast pabora [.B. [leiiHeko, HampaBieHHas Ha pa3paboTKy
dbyHIaMEHTAIbHBIX OCHOB YIPABJIEHHUsS CBOMCTBAMU JIOMUHO(OPOB Ha OCHOBE
CTPYKTYPHOTO THITA HU3KOTEMIIEpaTypHOU MoaudUKauy Tpukansiuidocdara PB-
Ca3z(PO4)> (B-TCP), umeer HeNoCpeACTBEHHOE OTHOLIEHUE K IPUOPUTETHBIM
HAYKOEMKHM TeXHOJIOTHsM. Hanmuuue HeCKONbKUX KAaTHOHHBIX IIO3ULWUNA B
CTpyKType,  OnarompusiTHOe  COYeTaHWe  ONTHYECKHX, XHMMHUYECKHX MU
MEXaHUYECKHX XapaKTepUCTHK JaenaeT JoMuHodopsl Ha ocHoBe B-TCP omamMmu
13 HanboJIee U3yuyaeMbIX U MPUBJICKATESIBHBIX ISl UCIIOJIB30BAHUS B TEXHOIOTHIX
CBETOJMOJHOrO OCBelleHHs. B ToO ke Bpems, CyIIeCTBYeT psI IpoOesos,
KacalolllMXCsl  BBISBIIEHWS ONTHMAIbHBIX COCTaBOB UM YCJIOBHH CHHTe3a,
B3aUMOCBSI3H JIFOMHAHECIIEHTHBIX XapaKTepUCTUK U paclpe/elleHUs 3JIEeMEHTOB 110
MO3UIMSM, BJIHMSHHUS JIOKQJIBHOTO OKpYXeHHs. B auccepTanuoHHOM pabote
[peUIOKEH W pealiM30BaH KOMIUIEKCHBIM IIOJXO0J, HalpaBIeHHBI Ha pelIeHue
yKa3aHHBIX [1pO0JIeM U co3aaHue 3(G(HEeKTHBHBIX TIOMUHO(OPOB C yIpaBiIseMbIMU
CBOMCTBAaMHM ISl MCIIOJI30BaHWs B KadecTBe KOMIIOHEHTOB LED HCTOYHHMKOB.
COOTBETCTBEHHO, aKTYalIbHOCTh IPEJICTABIEHHON K 3aluTe PaboThl y ONMIIOHEHTA
COMHEHHH He BbI3bIBaeT. JIOCTMIXKEHHME MOCTABICHHON Leiu obecrneduBaeTcs
HCIIOJIB30BAHUEM IIEJIOTO psifla COBPEMEHHBIX (U3UKO-XUMHHYECKUX METOJIOB,
B3aUMHO IOJITBEP)KIAIOMIUX U JAOTOIHSIOUNX APYT ApPYyTra.

[lepBas riiaBa paboOThI NOCBSIIEHA, ITaBHBIM 00pa3oM, 000CHOBAaHHIO LENEH
W 3aJa4 HuCCjeloBaHWs. B Hayajge BTOPOH IVIaBbl HM3J0KEHBl COBPEMEHHBIE
[peACTaBJIeHHs] O KPUCTAINIOXUMHM IIPUPOAHBIX M CHHTETUYECKHX COEIUHEHHI
Cymeprpymmsl mepurta. Kak orudeckoe NOpOAODKEHUE, 3aTeM o00cyKIaercs

crpykrypa B-TCP, Mmerons! cuHTe3a ero, (pa3oBble Iepexobl, JFOMUHECIIEHTHBIE 1
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TEPMOJIFOMUHECIIEHTHBIE ~ CBOMCTBAa.  KpaTko  M3JIOXKEHBl ~ COBPEMEHHBIC
MpeACTaBIEHHs] O CIEKTPOCKONUK M pelakCalMOHHBIX IPOLEeccax JIaHTaHOMIOB.
CHcTeMaTH3MPOBAHbl U3BECTHBIE TIOMUHO(OPEI co cTpyKTypoi B-TCP u, Ha oToH
OCHOBe, TpeIJoXKeHa CTparerusi CHHTe3a HOBBIX (a3. B Tperpedl riaBe
OXapaKTepU30BaHbI HCIIONB3yeMble B pab0Te MaTepHaibl U METOIbl HCCIIEI0BAHMUS.
B T'maBe ueTBEpTOH, SBISAIOLIEHCS CaMOU O0OBEMHOM H HACHIIIEHHOH,
Ipe/ICTaBIEHbl SKCIEPUMEHTATBHbIE PE3yJbTAaThl 10 CHHTE3Y M HCCIICI0OBAHHUIO
CBOMCTB (a3, MONYYEHHBIX [IPU M30BANEHTHBIX 3aMelleHusX: (1) B CTPyKTypHOM
tune B-Cas(POy), cormacuo cxeme Ca** — M*, M = Cu®, Ni*', Co*’, u (2) B
CTpYKTypHOM THIe ABOMHEIX (ocdatos CasR*'(POs); cormacho cxeme 4Ca®” —
2R + M** + 0, rae O — Bakadcus, M** = Mg, Zn, Cd, Sr, Ni, Co, Cu, R** —
penKo3eMenbHble deMeHTsl. C MpUMEHEeHHEM KOMILUIEKCa METOJ0B yCTaHOBJIEHO
pacrpesiefieHHe KATHOHOB MO TMO3HLHSM B CTPYKTYpe, a TaKxke OCOGEHHOCTH
KATHOHHOTO W AaHHOHHOIO pasyropsjoueHuss B cTpykrypax. [lo Xapakrepy
M3MEHEHHUs [1apaMeTpOB OJIEMEHTAPHOH SYeHKH, OMpeIeNnéHHbIX MeToxoM Jle
Beiins, IMANEKTPUUYECKON IIPOHHUIAEMOCTH, OTCYTCTBHIO/HAINYMIO T'eHepalun
Bropoii  rapmonmku (I'BI)  1ns  pasnuyHbIX — CepHH  ONpPENEINICHBI
KOHIIEHTPALMOHHbIE TPaHUIbl (A30BBIX MEPEXOJOB. YCTAHOBIEHA B3aMMOCBS3b
MeXIy TeMIepaTypoil (a3oBbIX TEPEXOJ0B U pasMepoM CHHTE3UPOBAHHBIX
kpuctauToB. Mg Kak[IOH CepuH [eTalbHO IPOaHaIM3HPOBAHBI CICKTPBI
dboromomunecuenunn  (PJI), Bo3OyxkaeHUS (DOTONOMUHECICHINH (B®JD),
KMHETHKa 3aTyXaHUS B 3aBUCHMOCTH OT KOHIEHTPALMH 3aMelAr0IIHUX IEMEHTOB.
HauGonpiiee BHMMaHME VIEIeHO JOMHHO(OpaM, COAEpKAIMM HOHBI Eu*,
Veranosieno, uto s momuHopopa Cag—xZnEu(POs); mpu x = 0.9 KBaHTOBBIA
BBIXOJ] KPacHOTo ceederus ¢ koopauHaTamu (0.650;0.339) npessIiraeT 63%.
[TaTas rmaBa IOCBAIIEHA T'eTEPOBAJICHTHBIM 3aMEIICHUSAM B CTPYKTYPHOM
tune B-Caz(PO4), a uMEHHO cepusiM Cay5-1.5xMgEux(PO4)7, Cag s-1.5xZnEux(PO4)7
i Cajos-1.5¢Ybx(POy);. [Ipoananu3upoBaHO M3MEHEHHE 3aCEI€HHOCTH MTO3ULIAH C

POCTOM KOHI[EHTpAIWK eBpOIHsi, HcclenoBanbl MeccOayspoBCKHE CIEKTPBI Ha
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sapax  °'Eu.  JleTalbHO INpOAHAJIM3UPOBAHO pACIIEIIEHHE SHEPreTHYecKoro
nonosxkenus nepexona *Dy—>"Fo. s ykazanuex cepuit usyuens ®JI cBoiicTBa U
UX 3aBUCHMOCTH OT COCTaBa, BbIsABIeHB! (hasoBble mepexoabl. s pa3nudIHBIX
yacToT B auanaszode ot 1 xl'y no 1 MI'u uzydens! temmneparypHble 3aBUCUMOCTH
IUBJIEKTPUYECKOHN NPOHUIIAEMOCTH U TaHIeHCa yIila AU3JIEeKTPUIECKUX IIOTEPb.

[Ilectas rinaBa nocesineHa Gocdaram ¢ reTepoBaJICeHTHBIMU 3aMEIIECHUSIMH.
B 3T0i1 ri1aBe IpuBeAeHbl pe3ynbTaThl KOMILIEKCHOIO UCCIIEOBAHMS CTPYKTYPBl U
CBOMCTB Oonee 12 pa3nuuHbIX cepuii, B TOM yucie (a3, COJerHPOBAHHBIX ABYMS
TpeMs peIKOo3eMelbHbIMU 3JeMeHTaMH. PacummdpoBaHBl/yTOUHEHBI CTPYKTYPBI
5TUX (a3, OONBIINHCTBO U3 KOTOPBIX OXapaKTEePU30BaHO TAKKe C UCIOIB30BAHUEM
IPYIrUX COBPEMEHHBIX METOM0B. JleTalbHO HCClEeNOBaHbl JIOMUHECIIEHTHEIE
ceomcTBa. [l momuHopopoB, conerupoBaHHbiX Cd m Dy, ycraHOBIEHO, YTO
BBUJY CYINEPNO3ULUU II0JOC CBEUYEHUs] B JKEJITONM U CUHEH oOJacTsAX CIIeKTpa,
HaOIII0JaeTCsl pe3ylbTUpYlollee Oeyoe CBEYeHHE C IIBETOBOW YUCTOTOM ~ 65%.
Taxke ycraHOBIEHO, 4TO HaWOOIBIIYI0 WHTEHCHMBHOCTE DJI neMoHCTpUpPYIOT
oOpasnpel, cogepxamme Zn, B yactHOCTH, CagTb(POy4);. [Toxazana BO3MOXHOCTB
BapbUPOBAHUsA LBETOBBIX KOOpPAWHAT B IHpenenax OAHOW wmartpuubl. Tak, B
CagZnTb;Eu(POs); n3MeHeHre KOHLEHTPAIIUH JIETHPYIOIINX HOHOB IPHUBOIHUT K
CMEILEHHIO IIBETOBBIX KOOPAMHAT U3 3€JI€HON B JKEITYI0, U 3aTeéM B KpacHYIO
0051aCTh.

B 7-# rnaBe npezcTaBieHbl pe3ysibTaThl UCCIE0BaHMS CEPUN ¢ aHUOHHBIMU
samerenuamu  pochar-annona Ha cynbdar-annod [PO4P—[SO4* u Ha
oprorepmanat-anuoH [PO,]*"—[GeO4]*, conpshkeHHBIMY ¢ KOMIIEHCAlUeH 3apsaaa
B KaTHOHHOW YacTH 3a CYeT M3MEHEHMs 3acelleHHocTH no3uuuu M4. Ilposenen
JIeTalbHBIM CTPYKTYPHBIN aHanu3 ¢ npuMmeHeHueM Komruiekca metonoB (MK-
cnekTpockonus, I'BI', sHeproaucnepcioHHas PEHTT€HOBCKas CHEKTPOCKONUS U
Ip.), PacCYMTaHbl HHAEKCHl IUCTOPCHUHM IIOJNM3APOB. YCTAaHOBJIEHO, YTO IIpU
cuHTe3e cyibgar-gpocdaroB 00NacTh TOMOIEHHOCTH TBEPIBIX PacTBOPOB

YBCIIHYHUBACTCA IIPpH YMCHBIICHHH pPasMCpPOB KAaTHOHHBIX IIOTH3AOPOB 3a CYET



BBeJ€HMS B CTPYyKTypy Mg®* u Zn**. Jlns repmanaro-gocdaroB yCTaHOBIECHO
yBenuuenue wuHTeHcuBHOCTH DJI, mpM 3TOM KOHILEHTPALMOHHOIO TYIIEHHUS
TIOMUHECLEHIIMU He HabM01aeTcs BIUIOTh 10 NPEAENbHBIX COCTABOB.

B 3aBepmaromeii 8-ii riaBe 0OOCYXIarOTCS BBISBICHHbIE 0000ILaroIIue
3aKOHOMEPHOCTH.

[Tpunoxkenue (75 crTpaHHL) COAEPAKUT TaOIULBl CO CTPYKTYPHBIMU
JTaHHBIMH, PeHTIeHOTpaMMBbl 00pa3lloB U Jpyryue BCIIOMOTraTelIbHbIE MaTepHallbl.

Takum oOpa3zom, cymiecTBeHHBIM AocTikeHueMm J[.B. JleliHeko sBiseTCs
CHCTEMHBIM TMOJXOJ K H3yd4eHHIO CBOWCTB (ocgaroB co crpykrypoir B-TCP,
KOTOPBI ~ HE  OrpaHWYHWBAlCA  TPAAWLMOHHBIMM  METOJAMHM  H3y4YeHHS
JTFOMUHECIIEHTHBIX CBOMCTB. MccmenoBaHue cOYeTaaoch C JIETAJbHBIM aHAIH30M
CTPYKTYPBI, U3YHUCHHEM JUBICKTPUYECKUX XapaKTepucTUK, I BI' ¥ MHBIX CBOWCTB.
[IpennoskeHbl ¥ peaTi30BaHbI HOBBIE CXEMbI U30- U MeTepOBAaJC€HTHBIX KATHOHHBIX
¥ aHHOHHBIX 3aMelneHuil. Kak pe3ynbraT, CHHTE3UpPOBAHO 36 cepuil TBEPIBIX
pacTBopoB, Bkmrogarommx 320 HOBBIX (ocdatoB co crpykrypoil B-TCP. [lns
HOBBIX (Da3 yCTAHOBIEHBI TOHKHE OCOOEHHOCTH CTPYKTYpBI, BKIIIOYarOIIe
pacmpeneneHre KaTHUOHOB 1O nAmu HEIKBHBAICHTHBIM KPHUCTAUIOXHMMHYECKUM
TIO3UIMAM, KOHOHUTYpAIlMOHHBIE W3MEHEHUs] aHHOHHOM JacTu. M3yuensl Qusuko-
XUMHYECKHE  CBOMCTBa, BBISIBIEHBl  (ha30Bble  IEPEXOAbI,  ONPEEJICHBI
IUSJIEKTPUYECKUE XapaKTepUCTHKH, OO0NacTH CyINeCTBOBaHHsS CETHETO- M
AQHTUCETHETOdJIeKTpHuecKux  (a3.  YcTaHOBIEHBI ~ B3aMMOCBS3M  MEKIY
CTPYKTYPHBIMH  OCOOCHHOCTSIMH M JIOMHUHECLIEHTHBIMH CBOMCTBAaMH, 9YTO
[I03BOJIET HAIPABIIEHO U3MEHITh TaKWe BaKHEHIIME XapaKTepUCTUKU M3ITyYeHHS,
KaK KOOPJAMHATHI [IBETHOCTH W KBAHTOBBIM BbIXOA. CrAenaH psili yHHBEPCAIbHBIX
BBIBOJIOB, KOTOPBIE MOT'YT OBITH MCIIOB30BaHBI IIPH CO3/1aHUH JTFOMHHO(OPOB.

[IpencTaBneHHple B AUCCEPTALMM PE3yIbTaTbl BO MHOIOM YHHKA&JIbHBI,
BHITMIOJTHEHBl Ha YpOBHE MUPOBBIX CTaHAAPTOB, O YeM CBUJIETEIIBCTBYET, B
YaCTHOCTH, BBICOKHM ypOBEHbL IMyOnuKaiuii cowmckateiqs. B xoxme pabotsl OblIM
MCIIOJIG30BAHbl [TEPEOBbIe METOIbl H3YyUeHHs BeIlecTBa — PEHTIeHO(a30BbIH

aHamu3, crekTpockomnus Iu(@y3HOro OTpakeHUs, ONTUYECcKas CIIEKTPOCKOIN,
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CKaHUpyIolllass  3JIeKTPOHHAs  MHUKPOCKONMS  C  3HEpProAUCIepCHOHHON
PEHTIeHOBCKOM CIEKTPOCKONHEeH, JIeKTPOHHBIN ITapaMarHUTHBINA PEe30HAHC U Pl
UHBIX MeTOHOB. [IpM 3TOM HYXXHO OTMETHTHh MEXIWCUHMIUIMHAPHBIA Xapakrep U
[MAPOKYI0 Teorpauio COTpPyJHHYECTBA COMCKATeNsl C HAlUOHAIBHBIMU U
3apyOe)KHBIMM Hay4YHBIMU LEHTpaMH — aKaJeMU4YeCKHe WHCTUTYThl MOCKBEI,
ExarepunOypra, AmnaTtuToB, yHuBepcuterbl Tapry (DcToHus) u AHTBepreHa
(benprus).

Bmecte ¢ TeM ecTh OTHAeNbHBIE 3aMe4yaHUs W IOXKEJIaHWS 110
MpeCTaBIeHHON K 3aluTe TOKTOPCKON AUCCepTallHH.

1) IlepBoe 3ameuanue sBIAETCS CKOpee IMOXKETaHWEM. XOpOILIO HM3BECTHO,
4TO AN TpPUMEHEeHWH B CBeTOAMOAax Oenoro cBeTa OJHUMU H3 CaMBIX
pacrpoOCTPaHEHHBIX U UCTIOIB3YEMBIX SBIISIOTCS JKEIThIE TIOMUHOPOPEI Ha OCHOBE
UTTPHH-TFOMUHHAEBOIO TpaHaTa, aKkTUBUPOBAHHOT'O MOHAMH Ce** (Y3Al5012:Ce*).
Jromurodoper  Y3Al5012:Ce*” Bo30ykmaroTcs CBe4eHHEM YHIIOB HA OCHOBE
nBoiiHbX InGaN/GaN rerepocTpykTyp B OmmxHeM Y® nuana3soHe U U3Iy4aroT B
[IUPOKOM IMOJI0cCe BUAUMOIO [uamna3oHa ¢ MakcuMym okosno 550 mm. Ilpu
BBEJIEHHH COaKTHBATOPOB BO3MOXKHO CMeEIeHHe MaKCUMyMa I10JIOChI U3JIyYEHHUs B
nuanasoHe ot 525 g0 585 um. HMonsl Ce*" 06nanaroT HHTEHCHBHOM U MIAPOKOM
M0JIOCOH ToToIIeHus B o0nacty Y® u uist Hero paspeleHsl 4/—5d mepexoisl 1o
CIIMHY M Y€THOCTH, 4TO IO3BOJSET PACUIMPUTH JMANa3oH Bo3Oyxmenus Bu’*
nonos uepes uonel Ce’" (momunoQopsl, comepxaiiue HOHbI Eu™ 1mmpoko
obcyxknatorcs B pabore). Ha crp. 24 nguccepraldyd aBTOp OTMeEYaeT, YTO
MEXKOH(GHUTIYpallHOHHBIE TIepexonbl HOoHOB P35 He BKOYeHBI B 00JacTh
HCCIIeIOBAHUM, TEM CaMbIM MCKIIKOYasl LIEPHi U3 pPacCMOTPEHHs B JaHHOH paboTe.
B To xe Bpemsi, Hanpumep, kpusble JICK nns nepuii-cogepxaiinx JIFOMAHO(OPOB
B pabore mnpencrarieHsl (ctp. 168). BcaeactBue TOro, 4ro WMEHHO LEpHM-
coaepxamuii TFOMUHOGMOP SIBISETCS B HACTOsllee BpeMs OJHUM M3 Haubolee
3b}HEeKTUBHBIX, HOHBI LEpPHUs SABIAIOTCS XOPOIIMMHU CEHCUOMIU3AaTOpaMHu, He
BIIOJTHE MMOHSATHO €ro UCKIIIOYEHUE U3 CIUcKa paccmaTpuBaeMbix P33. BosMoxkHo,

TaKO€ UCCIICNOBaHUE HMECT CMBICII p€aJIn30BaTh B JlaJTbHEUIIIEM.
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2) MeToauKa KITFOUEBBIX SKCIEPUMEHTOB 10 U3MEPEHUIO IUAIEKTPUIECKUX
CBOMCTB  OCBELlEHa  HECKOIbKO  (QparMeHTapHo. B  pasmere 3.3.5.6
HvsnexTpudeckas cnektpockonus [nassl 3 (ctp. 108), He yka3aH HUCIONB3YEMBIH
MeToz. MOXHO NpeanoIoXkuTh, 4TO 3TO MocToBas cxema lllepunra, HO sBHOE
yKazaHue Ha 5TO B pabore orcyTcTByeT. COOTBETCTBEHHO, BO3HHKAIOT BOMIPOCH M
I10 TOYHOCTH (IIOIPELIHOCTH ) METO/Ia.

3) B paspgene 6.3.11 JlromunecuentHsie cBoiicTBa Cag[CdTmSm](PO,),
I'maBbl 6 coobmaercs o nepenoce sHeprun ¢ Tm** ma Sm**. [Ipu sToM aBTOp He
IpUBOAMT crieKTpoB B®JI, kak mpaBMilo, SBISIOMINXCS HauOoliee yOeIuTeIbHbIM
JIOKa3aTe/IbCTBOM TIPOIIECCOB IepeHoca sHepruu. Puc. 266 (ctp. 284) ¢
MHTETPaJIbHOM MHTEHCHBHOCTBIO SMucchr noHOB Tm** u Sm** nng winmocrpanun
IIepeHOCa OJHEPTrUM IpPEJCTaBseTcs He BHONHe yaauneiM. CraHmapTHOe
npezctaBienue crexkTpoB OJI npu pazauuHoi KoHumeHTpamuu Tm’" u Sm’* B
JaHHOM Clly4ae MOIUIO ObITh Dolee HArJISIHBIM.

B nenom muccepranus U aBropedepaT XOpouio opOpMIIEHBI, MPEKPACHEIE
UITFOCTPAlUH TIOSICHAOT CyTh H3JI0KEHHOro Marepuana. [Ipu 3tom aBTOpy He
yIAanoch U30exkKaTh OTAEIbHBIX TEPMUHOJIOTHYECKIX HEYBS30K, HE COBCEM TOYHBIX
(GOpMyYIUPOBOK U CTHIHCTHYECKHUX MIOTPELIHOCTEH, K YECTH TUCCEPTAHTA UX OYEHb
HEMHOTO. M3 1107100HBIX HEA0YETOB MOXKHO NpHUBECTH cliemyromue: (1) IIuHBI
BOJIH B0o30yxnenus OJI, ykazanusle Ha puc. 106 u B MOAPUCYHOYHOM MTOIINACH HE
coBmanaror (ctp. 140); (2) nomyiieHa HETOYHOCTH B Ha3BaHuM Tabmuier 55 (cTp.
277); (3) “ObnacTs cylecTBOBaHUS TBEPAOrO pacTBopa OblLIa YCTAHOBJIEHA TIPU X
= 0.8” (ctp. 302), mo-BUAUMOMY, peub HIET O 2paHuye 0OJaCTH CYLIECTBOBAHMUS
TBEPAOro pacTtBopa; (4) crp. 122, “manble Benuuunsl curnana ['BIN (< 0.1) 6bun
oOHapy)KeHBI BO BCeX BeIIeCTBAX CEpPUH ..., YTO YKashlBaeT Ha MHX
LHEHTPOCUMMETPHYHOE cTpoeHue”. CTporo roBopsi, Ha LEHTPOCUMMETPUYHOCTH
MOJXeT yKa3piBaTh omcymcemeue curdana ['BI. “Yposens uryma” aBTOp HOSICHSIET
THIIb HWDKE II0 TEeKCTy Ha cTp. 128 W nanee, Hampumep, Ha cTp. 159, yxe
UCTIONB3yeT Oojiee ynadHyro (OpPMYNUPOBKY: “OTCYTCTBHE CHUIHAla B Ipejenax

HHCTPYMEHTAlbHOM  MOTPelIHOCTH  YKa3blBaeT HA  IIEHTPOCUMMETPUYHOE
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cTpoenune”; (4) “XMMHUYECKHH cOCTaB ObLI MOATBEPKIEH METOAOM 3JIEKTPOHHOMN
Mukpockonuu” (ctp. 304). ExBa 1M MUKPOCKONUSI TIO3BOJISIET IIOATBEPAUTH
COCTaB, XOTsI MHTYMTHBHO SICHO, YTO pe4b HUJET O CKaHUPYIOULIeH DIJIEeKTPOHHOM
MUKPOCKOIIHU C SHEPrOJAUCIIEPCUOHHON PEHTIEHOBCKOM CIIEKTPOCKOIIUEH.
VKazaHHbIE 3aMeYaHus He YMaSIOT 3HAYUMOCTH JTHCCEPTAIHOHHOIO
uccnenoBanus. COBOKYMHOCTh Pe3y/IbTAaTOB, IOLYYEHHBIX B JIUCCEPTAIIOHHOM
pabore JI.B. Jlefineko, cienyeT KiacCH(QUIMPOBaTh KakK KpyNHOe HaydHOe
JnocTikeHue.  Jluccepraumss — oTBeyaeT — TpeOOBAHHUSAM,  YCTAHOBJICHHBIM
MockoBckMM TrocyaapcTBeHHBIM YHHBepcUTeToM uMeHH M.B.JIoMoHocoBa K
paboram monodHoro poma. CozepikaHue IUCCEPTAIlMA COOTBETCTBYET IaCIOPTY

cnenuansHocT! 1.4.15 — «XUMHUS TBEpAOro Tena» (o XUMHYECKHM H&YK&M), a

TAaK)Ke KpUTepusiM, onpeneneHHbM mm. 2.1-2.5 TlonoxeHuss O IPHUCYKICHUU
YYEHBIX cTeleHeil B MOCKOBCKOM TOCYJapCTBEHHOM YHHMBEPCHTETE HMMEHH
M.B.JlomoHOCcOBa, a Takxke odopmieHa, COTrJacHO TNpHIOKeHHIM Ne 5, 6
ITomoxenuss © [OuUccepTaLMOHHOM coBeTe MOCKOBCKOIO IOCYIapCTBEHHOTO
yuusepcutera umenu M.B.JlomonocoBa.

Y MeHs HeT COMHeHHH B TOM, uTo couckarenb [eitneko /{una BanepbeBHa
3aCIIy’)KMBAeT IPUCYKICHUS] YUYEHOW CTENeHM AOKTOopa XMMHYECKHUX HayK II0

criequanbHOCTH 1.4.15 — «XuUMUs TBepIOro TeIay.
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JIoKTOp reonoro-MuHepajJoruyeckux Hayk, podeccop PAH,
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