OT3bIB

oHIMATBHOrO ONIIOHEHTA Ha JuccepTaiMonHyio pabory Kysmenosa Aprema boprcosu4a 1o
teme «®da3oBble paBHOBeCHs, H30MOPGU3M ¥ ONTHYECKHE CBOHCTBA CIIOKHBIX OOpaToB
PEIKO3EMEIIBHBIX JJIEMEHTOBY, NPEJICTABICHHON HA COMCKAHWE YYCHOH CTENeHH JOKTOpa
XUMHMYECKHX HAYK 110 crieruaibHocTH 1.4.4 dusnyeckas XUMHS

AKTyaJIbHOCTb AHccepTanHoHHOii paboTel A.b.Ky3Henosa omnpenesnsercs, B NEPBYIO
ouepe/b, MHTEPECOM K Goparam peako3eMenbHEIX 31eMeHToB (P33) kak K 0tHOMY M3 KIIaccoB
XMUMHYECKUX COEIMHEHN, HanOoJiee epCIeKTUBHBIX Ul IPUMEHEHHS B KaUeCTBE MaTepHaJIOB B
COBpeMEHHOH  (oToHMKe. bBosbpmoe — KpUCTAUIOXMMHYECKOoe MHOrooGpasie — 6opartos,
BO3MOKHOCTh 0Opa3oBaHMs MHOTOKOMIIOHEHTHBIX CHCTEM H TOMCK CTOCOOOB peryJmMpoBaHHs
ONTHYECKUX CBOMCTB IIyT€M pa3jIMYHBIX M30- W TETEPOBAICHTHBIX 3aMEIICHHI JeNaroT
aKTyalbHBIMM PaGOThl, HATIPABJICHHbIC HA CHCTEMATHYECKOE M3ydeHHe (ha3oBBIX PaBHOBECHI,
ompeeNieHHe TpaHMIl 06JacTeldf TOMOI€HHOCTH KPHCTAUTMYECKHX (a3, yCTaHOBJICHHE
GyHIaMEHTAIBHBIX 3aKOHOMEPHOCTEH BIIHSHMS DPEalbHOW KPUCTAUIMYECKOH CTPYKTYphl Ha
(GyHKIMOHAIBHEIE ONITHYECKHE CBOMCTBA CJIOKHBIX GopaToB P33.

Tema JuWcCEpPTAlMOHHOTO WCCIIEIOBAHHMS COOTBETCTBYET IIACIIOPTY  3asBJIEHHOM
crieruatbHOCTH 1.4.4. - Ousnyeckas Xumus (XUMUYeckue Haykw), I. 9. CBs3b peakIMOHHOM
CIIOCOGHOCTH PEAreHToB C MX CTPOEHMEM M YCIIOBHSMHE MTPOTEKAHHUs XMMUYECKOH peakuuu, 1. 12.
OU3UKO-XUMHUYECKHE OCHOBBI TIPOIIECCOB XHUMHUYECKOH TEXHOJIOIMH M CHHTE3a HOBBIX
MaTepHajoB, a Takxke II. 2. DKCIIEPUMEHTAIBHOE OINpee/eHue TEPMOJMHAMMYECKUX CBOMCTB
BEIIECTB, B YaCTH «M3yYEHHUE TEPMOJUHAMUYECKUX aclIeKTOB (pa30BbIX IPEeBpaIeHUH 1 (Ha3oBbIX
nepexoznos». Pabora BBINOIHsIACE B paMKax rocyaapctsenHoro 3aganus MI'M CO PAH FWZN-
2022-0029, «DU3MKO-XMMHUYECKHE OCHOBBI MOMCKA (DYHKIIMOHAIBHBIX KPUCTAJIOB U pa3paboTka
METOJMK MX MOJIyYEHHs», a TAK)KE IIPH YacTUIHOM noaepxke rpantoB PH® Ne 22-73-00007, Ne
23-19-00617.

Ilesb paboThl cOCTOMIA B YCTAHOBICHUM (PU3UKO-XMMHUYECKHX U KPUCTAJUIOXUMHUYECKHUX
3aKOHOMepHOCTe# (a3ooOpazoBanuss ¥ H3oMopduzMa B CIOXKHBIX Ooparax P30, a Taxke
BBISBJICHUH B3aUMOCBSI3€M MEXIY CTPYKTYPHBIMH OCOOEHHOCTSMH KPHCTaZIOB M HX
(YHKIIMOHAJIBHBIMU ONTHYECKUMHU CBOWCTBAMH.

JIJist TOCTHIKEHUS TIOCTABICHHOM 11eTH OBLIH peIeHBbI CIIEAYIOIIUE 3aAa9m:

1. Ananranuss W pa3BUTHE KOMILIEKCHONM METOAMKH OJKCIpecc-UCCleNoBaHui  (ha3oBBIX
paBHOBECHH B CIIOXKHBIX OOpaTHBIX CHCTEMax, oObeauHsIomed Meron Mud(y3MOHHBIX map,
KOJIMYECTBEHHBIA XUMHYECKHI aHAJIU3 U CTPYKTYPHBIE METO/IBI.

2. Usyyenue (azoBeix cootHomeHuii B cucteMax RBO3—MBO3, LnBO3—ScBO3; u LnSc3(BO3)s—
RSc3(BO3)s (R=Ln, Y; Ln— P33; M = Al, Ga, Sc), o6HapyxeHHe MOTUMOPHHBIX MOAUDUKALIUI
XaHTUTONOAOOHBIX OPTOOOPATOB M OINpe/ieIeHHe I'paHuIl 00JacTef X TOMOTE€HHOCTH.

3. HccnenoBanue (a30BbIX pPaBHOBECHH M TI€TEPOBAJIEHTHOrO H3oMopdHu3Ma B OHMHApHBIX
cucremax RBO3-Na3BO3 u RBO3-Sr3B20¢, a Takxe B TpoiHbIX cuctemax NazBO3;—Sr3B20s—
RBO:s.

4. CuHTe3 M CTPYKTypHas XapaKTepH3allls HOBBIX CEMEHCTB CI0XHBIX O0opaToB (OpTOOOpATHI
cocraBa AM'R(BO3), (4 = Li, Na, K; M’ = Ca, Sr, Ba; R = Ln, Y), LizBasSc3BsO2 u
KsM'Ry(BsO10)s (M = Mg, Ca, Sr, Ba; R = Ln, Y)), BbIABI€HHE KPHCTALIOXUMHYECKHX
(hakTOpOB, OMPENENSIONUX UX CTAOMIBHOCTD.



5. Ouenka (QYHKIHOHAJIBHBIX ONTHYECKMX XapaKTEPUCTHK  BBIPAIICHHBIX  KPHCTAJUIOB
MHOTOKOMITOHEHTHBIX 60paToB (KBAaHTOBBIN BBIXO/ JIFOMUHECIIEHIIUH, ) DEKTHBHOCTh N'€HEPAIMH
BTOPOI rapMOHHUKH).

J10CTOBEPHOCTH U HAJIEKHOCTH II0Jy4EHHBIX COMCKATETIeM pe3ysnbTaToB OasupyeTcs Ha
HCIIONBb30BAaHNH aJIEKBATHBIX METOMK UCCIIEI0BAHUS B COYETAHUHU C 6a30BHIMH TEOPETHYECKUMH
TpEICTABICHUSIME 00 H3yyaeMbIX OOBEKTaX H SBICHHAX, ITOATBEPXKIACTCS HE3aBHCHMOM
SKCIIEPTH30# cTaTell, OIyOIMKOBaHHBIX 10 MaTepHasiaM, BOLIEIIIMM B IUCCEPTALIUIO.

Hay4nasi HOBH3HA pPe3yJIbTATOB BHINOJHEHHOIO HCCIIEI0BAHUS 3aK/II0YACTCS B TOM, YTO
JIUCCEPTAHTOM aJalTHPOBaH W BIEPBBIE CHCTEMHO NPUMEHEH K OOpAaTHBIM CHCTEMaM METOX
sKcrpecc-aHanmu3a (as’oBbIX PaBHOBECHH Ha OCHOBE NU(P(Y3HOHHBIX Iap, [O3BOJIMBLIHI
KOJIMYECTBEHHO OMpEIEIUTh TIpaHUlbl oOjgacTedfl TOMOreHHOCTH JUIS IIHPOKOro Kpyra
COeIMHEHMIT; CHHTE3MPOBaHBI M CTPYKTYPHO OXapaKkTepru30BaHbI 6 HOBBIX ceMelcTB 6opatos P30,
BKJIIOYAs COEAMHEHHs ¢ M30JMpOoBaHHBIMU BO3-rpynnamu (co CTpYKTYpHBIMHM THIIAMH XaHTHTa
(CaMg3(CO3)4), Groumuura (K2Ca(CO3)2) u aitemura (NaxMg(CO3)2), KOHIEHCHPOBAHHBIMH
omokamu  BsOj9p ®  ruOpuIHBIM  AQHHOHHBIM  KapKacoM;  IIOKa3aHa  BO3MOXXHOCTb
IeJICHAIIPABJIEHHOTO YJIy4YIIeH s ONTHYECKHX CBOHCTB, KBAHTOBOI'O BBIXOJA JIFOMUHECUEHIIMU U
5(()EeKTUBHOCTH Te€HEepaluy BTOPOW TapMOHHUKH, IyTEM BBIOOpa ONTHMAJIBHOIO COCTaBa B
npegenax objactedfl TOMOr€HHOCTH  W3YYEHHBIX CHCTEM; BIEpBble B (opMaibHO
LIEHTPOCUMMETPUYHBIX Kpuctauiax NazR(BOs3): (R = Pr, Gd) obnapyxeHa reHepaiis BTOPOi
rapMOHHKH, KaK pe3yJbTaT JIOKAJIBHOTO HApyIIEHHS CHMMETPHHM IIPH TI'€TE€POBAJICHTHBIX
3aMEIICHHUSX.

Teoperuyeckasi 4 IPaAKTHYECKAsi 3HAYHMMOCTD Pe3yJIbTaTOB HCC/IE0BAHUS

Teopernyeckas 3HaYUMOCTh pabOTBI COCTOUT B CUCTEMATH3AIMH KPUCTAINIOXMMHYECKUX
(akTOpOB, OKa3bIBAIOIIKMX BIMSIHUE HA PEATH3ANUI0 MOP(GOTPOIHBIX M NMOJUMOPPHEIX (Pa3oBbIX
[EPEeX0J0B. YCTAHOBJICHO, YTO HaIlpaBJIeHHE M TEMIIeparypa II€pexojia KOPPEIUpyrT C
COOTHOIIIEHUEM MOHHBIX PaJUyCOB KATHOHOB M UX KOOPAMHALMOHHBIMHU NPEANOYTEHUAMH, YTO
OTKPHIBAET BO3MOJKHOCTH IIPOTHO3UPOBAHMsI CTPYKTYpHOTO THIA HOBBIX (a3. Pa3BuTe
[IPEJICTABJICHUS] O BJIUSHHUH HM30MOP(QHBIX 3aMELICHUH Ha JIIOMHUHECLEHTHBIE W HEJIMHEHHO-
ONTHYECKHE CBOWCTBA. [loka3zaHO, YTO OTKJIOHEHHE COCTaBa OT CTEXMOMETPHH MOXKET Kak
MOJABJIATh, TAaK M YCHJIMBATh (DYHKIMOHAJIbHBIE XapaKTEPUCTHKH, a HarpabieHHe 3¢dexra
OIIPEEIIACTCS XapaKTePOM CTPYKTYPHOM MepecTpOHKH, COPOBOXKIAIOLIEN 3aMEIIIEHHE.,

[TpakTHyeckas 3HAYUMOCTh pabOTBI COCTOMT B pa3paboTKe MeEToJa 3KCIIpecc-aHaiu3a
(a30BBIX paBHOBeCHH B GOpATHBIX CHCTeMax Ha ocHOBe MU dy3noHHBIX ap. MeTo mo3Bosser
3HAYUTENIFHO COKPATUTh BPeMS IIOCTPOEHHsI ()a30BBIX JUArpaMM U IPUMEHHUM K IIHPOKOMY KPYyTy
MHOTOKOMITIOHEHTHBIX OKCHAHBIX cucTeM. [TocTpoeHHbIe (azoBbie [uarpaMMel ¥ KOJTMYECTBEHHO
ompe/ieNIEHHbIE I'PaHUIbI 00JacTeif TOMOI€HHOCTH CIIy)KaT 3KCIIEPUMEHTAIbHOM OCHOBOM IpH
BBIpAIIMBAHUN  (YHKIMOHATBHBIX KPHCTAUIOB CIOXHBIX OGopatoB. C  mpHMeEHEHHEM
YCTaHOBJIEHHBIX 3aKOHOMEPHOCTEH IOJYYEeHBI KPHCTAIBI C BBICOKMM KBAaHTOBBIM BBIXOJIOM
JIOMUHECHEHIMH U 3(PPEKTHBHOCTHIO TEHEpalud BTOPOH TIapMOHHKH, IE€PCIIEKTUBHBIE B
KaueCTBE aKTHBHBIX CPeJl TBEPIOTEBHBIX JIA3€POB U HEJIMHEHHO-0NTHYECKUX ITpeoOpa3oBaTeseH.
PesynbTaThl paboThI 3aIMUINEHBI IECThIO naTeHTaMu Poccuiickoi Menepanum.

CrpykTypa H 00beM JUCCepTALMH

Jluccepranuonnas paGora u3joxeHa Ha 273 cTpaHMuax, coaepxur 114 pucynkos, 19
tabiui. JluccepTaiysi COCTOMT U3 BBEJICHMS, YETHIPEX IJIaB, 3aKIIOYEHHS, BBIBOJOB U CITHCKa
HUTHPYEMOM JTUTEpaTyphl U3 248 HAUMCHOBaHHH, a TAKXKE COAEPIKUT J(BA IIPUIIOKCHHS.
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Bo BBeneHHH 000CHOBaHA aKTyaJbHOCTh TE€MBI, CHOPMYJIMPOBAHA I€JIb M OIPEICIICHBI
3amaun  uccnenoBanus. CopMyaupoBaHbl Hay4Has HOBH3HA U Hay4YHO-NPAKTHYECKasd
3HAYUMOCTB, IIPEJCTABJIEHBI MOJIOKEHUsI, BEIHOCHMbIE Ha 3allUTy, JIMYHBIM BKJIAJ aBTOpa M
anpoGauust pabotel. [lompasmensl BBEIEHHS IOJHOCTBIO COOTBETCTBYIOT — COJCPIKAHHIO
aBTOpedepara.

IlepBas riiaBa npejcTaBisieT COO0M TMTEpaTypHBIH 0030p, B KOTOPOM IIPOBEICH aHAIIH3
MMEIOLIUXCS B IUTEPATYPE NAHHBIX O CTEXHOMETPHYECKHX KPHCTAJUTHUECKHX CTPYKTYpax U (azax
TIEpEMEHHOT0 COCTaBa B MHOTOKOMIIOHEHTHBIX Ooparax. Pasjensl jmrteparypHoro o63opa
TIOCBSIIIEHB! KPUCTANIOXMMUM M Kiaccudukamuu 6GopaToB, MexaHW3MaM oOpasoBanus (a3
MIEPEMEHHOTO COCTaBa, ONITHYECKUM CBOHCTBAM 60PaTOB B KOHTEKCTE HX KPUCTAIIOXMMHYECCKHX
ocobeHHocTel. OTMeYaeTcss HEJOCTATOK CHCTEMATHYECKUX 3HAHHUN O ()a30BBIX PaBHOBECHSAX B
pearbHBIX MHOTOKOMITIOHEHTHBIX CHCTEMax, KOJMYECTBEHHBIX NAHHBIX O IpaHHI@ax obnactei
TrOMOIE€HHOCTH TPH M30MOP(HBIX 3aMEIICHUSIX, B TOM YHCJIE, MEXaHU3MaX KOMIICHCAIMU 3apsijia
TIpU TeTEPOBAICHTHBIX 3aMelleHusX. [10 pe3yabprataM JIMTEpaTypHOro 0630pa OIpeIesIeHbI Lelb
¥ 3a/1a4H JUCCEPTAIHOHHOTO HCCIIEIOBAHUS.

Bo BTOpOii riiaBe OMMCaHbl METOJIBI UCCIIEIOBAHUS, UCIIOJIb30BaHHBIE JMCCEPTAHTOM B
pabore. Kimio4eBBIM 3JIEMEHTOM peaIn30BAaHHOIO METOMYECKOTO IMOAX0/1a SIBUJIOCH IIPHMEHEHHE
Metona 1M (y3MOHHBIX [1ap, aJanTHPOBAHHOTO JUCCEPTAHTOM UL SKCIIpecc-aHanu3a (pa3oBbIX
paBHOBecuit B OopatHbix cucreMax. CyTh MeToga 3aK/IO4aeTcsi B UIMTEILHOM
BBICOKOTEMIIEPATYPHOM OTXKHI€ IUIOTHO CIIPECCOBAHHBIX TabJE€TOK M3 IPEIBAPUTEIIBHO
CHHTE3MPOBAHHBIX KOMIIOHEHTOB. [locTynupyercs, 4ro B AuG(y3HOHHOH 30HE Ha TpaHMIE
KOHTaKTa (pOPMUPYETCS HENPEPHIBHBINA Psii COCTABOB, COOTBETCTBYIOIMH pPaBHOBECHBIM (a3am
[IpH JaHHOW TeMIeparype. DJEeMEHTHBIH cocTaB OOpa30BAaBIIMXCH COECIMHEHHUH OIIpeessics
METOJIOM 3HEPTOIMCIIEPCHOHHON PEHTI€HOBCKOM CIIeKTpocKonuy B TexHuke COM. besycnoBHbM
JIOCTOMHCTBOM TaKOro IOAXO0Ja SBJISETCS BO3MOXKHOCTH IOJIyYeHHs OOJBIIOrO MaccuBa
HKCIIEPUMEHTATIBHBIX JJAHHBIX IPU CYIIECTBEHHO MEHBIINX BPEMEHHBIX 3aTparax B CPaBHEHHHM C
KJIaCCHYECKOM METOJMKON IoJydeHHs: (Pa30oBBIX auarpaMMm IIyTeM TBepaodazHoro cHHTE3a
COEIMHEHMH KOHKPETHBIX cocTaBoB. [Ipumensumucek Takxke mMetoasl JITA u JICK g usydenus
paBHOBecuit Ha (a3oBbIX auarpamMmax. JIIOMHHECHEHTHBIE CBOMCTBA H3y4allUCh IIyTEM
PErUCTpallii CIEKTPOB BO30YXKICHUS W H3JIy4YEHHS, M3MEpPEHHs abCOIIOTHOrO KBaHTOBOTO
BBHIXOJIa M BPEMEHH XKH3HH JIOMUHecUeHIMH. OueHka 3()(EKTHBHOCTH IE€HEPAIMH BTOPOM
rapMOHMKH TpoBoguiack MerogoM Kyprua—-Ileppu. Ciexyer oTMETHTh, YTO HCIIOJIB30BaHHE
HEOOXOAUMBIX KOMIUIEMEHTAPHBIX METO/IOB HCCIIEI0BaHHS 00€CTIEUHIIO BCECTOPOHHEE U3YYEHHE
CTPYKTYpPBI M CBOUCTB CHHTE€3UPOBAHHBIX 0OBEKTOB.

B Tperbeii riaBe mpHUBEACHBI KOHKPETHBIE PpE3yJbTaThl 3KCIIEPUMEHTAJIbHBIX
MCCJIEIOBAaHUM, IIpEJCTaBIeHHbIE B BUJE LIECTH MOJPa3/eiioB, COOTBETCTBYIOMIMX DPa3JIMYHBIM
cucreMam OOpaToB, MEPEYKCIIEHHBIM B IIEpeYHE pellaeMbIX B JUCCEPTAllMOHHOM paboTe 3a1ady.
[TpuBeneHs! pe3ybTaThl PEHTIEHO(PA30BOIO0 M TEPMHUYECKOIO aHaliM3a CHHTE3MPOBAHHBIX
06pa3ioB, JaHHbIE 00 YCTAHOBJIEHHBIX B X0J€ HCCIIEeJOBaHUH IpaHuLax 00JacTeil ToMOreHHOCTH,
IIOCTPOEHHBIE aBTOPOM (a3zoBble jauWarpamMmsel. [l  psga  COCTaBOB  CHHTE3UPOBAHBI
MOHOKPHCTAJUIBI, YTOYHEHA UX KPUCTAJUTMYECKAsi CTPYKTypa, U3MEPEHBI ONITHYECKHE CBOMCTBA.
['maBa coaepXUT OOLIMPHBIA SKCIIEPUMEHTATBHBIMN MaTepuan B Buae (ororpaduit obpasros,
TaOJIMYHBIX JAaHHBIX C YCTAHOBJIEHHBIMH CTPYKTYPHBIMH M ONTHYECKHMH XapaKTEPHUCTHKAMH H
PHUCYHKOB € rpadyKaMy aHAJTU3UPYEMBIX 3aBUCUMOCTEH.



YerpepTas IjaBa NpeicTaBisier co0oi 0000IIeHHEe NPUBEAECHHBIX B TPETHCH IyaBe
pe3yNbTATOB UCCIEHOBAHUH C MO3UIIMH BBIABJICHHS OOIIMX KPUCTAVIOXMMHIECKUX IPHHIHIIOB,
CBSI3BIBAIOIIMX COCTAaB, CTPYKTYpY M (QYHKIHOHAIBHBIE ONTHYECKHUE CBOMCTBA CIIOXKHBIX
peIKo3eMeNbHBIX 60paToB. PaccMOTPEHBI KPUCTAIOXMMUYECKHE (AKTOPBI, ONpECIAIONIIE
¢ynxuuonanpHpie cBoiictBa GoparoB P3D. CdopmynupoBaHsl INOAXOIBI K  YIPABICHUIO
JIOMHHECIIEHTHBIMA U HEJIMHEHHO-ONTHYECKMMHU cBoficTBamMu. OOCyXkaatoTes mpodieMbl pocTa
KPUCTAUIOB HEOOXOAMMOr0 KauecTBa psijia COCTABOB.

Pa6ora 3aBepmaercs 3aKJOYeHHeM, COJCPXKAIIMM BBIBOJBI, OCHOBAaHHBIC Ha
SKCIIEPMMEHTAIBHBIX JIOKa3aTeIbCTBAX U MOJEIBHBIX MPEJICTABICHUAX, U3JI0XKEHHBIX B IaBax
JIMCCEPTALMOHHOM paboTel. B 1enoM MOXHO Ppe3IOMHpOBATh, HTO AUCCEPTAHT YCIEIIHO
CIIpaBMJICA C 3ajlauaMH, TOCTAaBJCHHBIMH IIPH BBINOJTHEHHH MCCEPTALMOHHON paboOThl, H
TIOJTYYHJT pPe3yIbTaThl, HMEIOIIME KaK HaydyHylo, TaK M TPaKTHYECKYIO 3HAYMMOCTh. BaHO
OTMETHTb, YTO B paboTe O0GOCHOBAHHO MCIIOJH30BaH LIMPOKUH HAG0p (HU3HKO-XUMHUYECKHX
METOJIOB MCCJIEJOBAHUS, YTO XapaKTepU3yeT BBICOKYIO KBATU(PHKAIMIO COMCKATEIIs.

ABTopedepar JuccepTalii COOTBETCTBYET CaMO# IMCCEPTAllMOHHOM paboTe.

3aMeyaHus M BOIIPOCHI

1. Ha ctp. 90 muccepranuu, o CCHUIKON Ha HCXOHBIE IUTEPATyPHbIE HCTOUYHMKH 60-X ro/10B
IPOLIJIOrO BEKa, yKa3bIBaeTcs, 4To MeTox (G dy3noHHBIX map 6asupyeTcs Ha MPEeAnoI0KeHHH,
4TO «6ECKOHEYHO TOHKHMI CJIOW BEIecTBa, MPHJIEralolui K Mex(pa3Ho#i rpaHuIle, HAXOUTCS B
TEPMOJMHAMHYECKOM PaBHOBECHH C COCEIHHUM CJIOEM IO JAPYTYIO CTPOHY I'paHMIBI». B kakoin
CTENEHH 3TO JOIYIIEHHE MOXKHO PaclpOCTPaHUTh Ha IPOTSHKEHHbIE 00sacT oOpa3yromuxcs B
X0J/ie Takoro cuHTe3a coequneHnii? KakoBa posib kuHetndeckux ¢axropos? Habmonanocs i
o0pa3zoBaHKe I'PAJUCHTHBIX 110 XHMHYECKOMY cocTaBy obnacteii? OOpa3yroTcs JId COEIMHEHHS,
HaXOZSIIHECsS B COCTOSIHUM METacTabMIILHOTO paBHOBeCHs? DTo ciieoBaio 661 00CyuTh 6oee
JeTAIbHO, ONMUPAsCh Ha OIBIT UCIIOJIL30BaHUS MeToja AU GY3UOHHBIX I1ap B XUMHH TBEPIOIO
Tela.

2. B metone nu¢dy3uoHHBIX 1ap KOHTAKT OCYIIECTBIIETCS MEXKIY MOJTMKPHCTAIIMYECKUMHU
tabnetkamu. Kaxyio posib B nporecce TBepioda3HOr0 B3aUMOICHCTBUSA MOTI'YT UTPaTh pa3Ivyus
B CKOPOCTAX U} }y3un Mo KpUCTALTHYECKOH CTPYKTYpe YAaCTHUI] U 110 MEX3EPEHHBIM rpaHuIam?

3. JIns cuHTE3MpOBaHHBIX 00pa3I0B IMPUBEIEHBI TEMIIEPATYPhI OTXKUIa, HO HE IIPUBOIATCS
BpEMEHA OTXKHTIa.
4. 3aMedaHus 110 0(OPMIICHHUIO TUCCEPTALIUHU:

- Ha pslie PUCYHKOB 00O3HAYeHHs BBIIOJHEHBI B OYCHb MEJIKOM (popmare; Tak Ha
6onbiuHCTBE (hoTorpaduit COM (puc. 58, puc.69, np.) nIpaKTHUECKH HE YATAIOTCS MacIITaOHbIE
METKH;

- PUCYHOK 59. Ha KOTOPOM IIPHUBOJSATCS PEHTT€HOIPAaMMbl HEKOTOPHIX 00pa3lloB, Maio
UH(POPMATUBEH, MOCKOJIBKY JU(PpaKIUOHHbIE TUKH HHUKAaK HEe 0003HAYEHbI U HE COOTHECEHBI C
TEMH WJIX UHBIMH KPUCTAUTMYECKHUMHU (hazaMu;

- Ha cTp. 195 mpuBegeH mnepeyeHb MOAPA3JENIOB IJIaBbl 4, HO HMX HyMepauus He
COOTBETCTBYET (haKTHUECKOW HyMepaluy, CIeIyIomel ganee 1o TEKCTY;

Bricka3aHHbIE 3aMe4YaHHs UMEIOT XapaKTep MOXKeJaHHH U yTOYHEHUH U HE 3aTparuBaioT
CYIIECTBa BBIIOJIHEHHOM paboThl. PaboTa BBINOIHEHA HA BBHICOKOM METOJMYECKOM U HAyYHOM
ypoBHe. CrenaHHBIE BBIBOJBI KOPPEKTHBI M ONHUPAIOTCS HA KOMIUIEMEHTapHbIC JaHHBIE
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HECKOJIBKUX (PU3UKO-XMMHYECKHX METOJIOB HCCIIEIOBAHUS, HE NPOTUBOPEYAT TEOPETHYECKUM
IpeJICTaBIECHUAM 00 U3ydaeMBbIX SBJICHHUIX U rporeccax. [lomydeHHble pe3yabTaThl OTIHYAIOTCS
HOBHM3HOM ¥ OPUTHHAIBHOCTBIO U SIBJISIIOTCS CYIIECTBEHHBIM BKJIAZIOM B (PU3HUUECKYIO XMMHUIO
MHOTOKOMITOHEHTHBIX 0OpaToB, WX COBOKYIMHOCTh MOXHO KBaJIH(UIMPOBATH KaK KpYITHOE
HAay4YHOE JOCTHIKEHHE, MPAKTHYECKUM pPE3yJIbTaTOM KOTOPOTrO SBJISIETCS Pa3BUTHE IOAXOJOB K
IeJICHANIPaBJIEHHOMY ~CHHTE3y MaTepHajoB, o0O0JafaloluX HEJIUHEHHO-ONTHYECKUMHU |
JIFOMUHECIIEHTHBIMHU CBOMCTBAMH.

3akJ/oueHue

Jucceprammonnas pabora Kysuenosa A.B. Ha TeMy «®a30Bble paBHOBECHS, U30MOP(U3M
M ONTUYECKUE CBOMCTBA CIIOXKHBIX OOPATOB PEIKO3EMEBHBIX 2JIEMEHTOB) MPEICTABIsAET COO0M
3aKOHYEHHOE Hay4YHOE HCCliefloBaHHe U oTBevyaeT TpeboBanusaM mi. 9-11,13,14 «Ilonoxenus o
HOpPSIZIKE MIPUCYXK/ICHUS YUCHBIX CTeleHei», yrBepxaeHHoro Ilocranonennem IlpaBurenscrBa
P® ot 24.09.2013 r Ne842 (B neiicTByromeit peaakium), a ee aBTop Kysnenos Aprem bopucosuu
3aCITy)KHUBAET IPUCYKJICHHUS YUSHOM CTEIIEHH JOKTOpa XUMUYECKHX HayK 110 ClIeLHaIbHOCTH 1.4.4
duzuyeckass XUMHUSI.

O¢unuanbHbIi ONIIOHEHT

[{e16yns Cepreit Bacunesuy,

1.¢.-M.H., mpodeccop, INIaBHbIH Hay4YHbIH COTPYIHUK,

Otpena ucciieoBanus Katanu3aTtopoB PenepaabHOro rocyapcTBEHHOro
Or0/DKETHOTO yupexaeHus Hayku «DenepaibHbIN UCCIEN0BATEIBCKUN LIEHTD
«MucturyT katanusa um. ['.K. BopeckoBa»

Cubupckoro otaenenus Poccuiickoii akaieMuu HayK»

630090 HoBocubupck, mnp. Akagemuka JlaBpeHTbeBa, 5

Ten +7(383)3269547, tsybulya@catalysis.ru

//é, (Isi6yns C.B.)

Nata L4. /9 2476

«IToonuce C.B.Lolb6ynu 3aeepsiio»

K.X.H.




