OT3bIB OPHUIHAJIBHOI'O OIMIIOHEHTA
Ha jquccepTaniio Muxuenko Makenma JiMmutpreBnda « CTpyKTYpHBIE aCIIEKThI BOCCTAHOBJIEHHS
KaTaTUTHICCKHUX CUCTEM Ha OCHOBE OKcHIa HUKeNsl, Moauduuposannoro Co, Ce, Mn, Zr, Si»
MPE/ICTABJICHHYIO HA COMCKAHME YUEHOMH CTETIeHN KaHAnIaTa XHMHUYECKHX HayK 110
cnequanbHOCcTH 1.4.15. XUMHS TBEPAOTO TENa

[Ipencrasnennas juccepranys HalEJICHA HA Pa3BUTHE HAYYHBIX OCHOB TIPHUTOTOBIICHHS
Ni-karaaM3aTopoB peakilMH pa3ioXKeHHs amMMHaka, MoauuuupoBaHHbx nodaskamu Co, Mn,
Zr, Ce, Si snemeHTOB. Takwe KaTanmW3aTOpPBl 3aMEHSIOT JOPOTOCTOSIIHE KaTaIU3aTOpbl Ha
ocHoBe Ru, Pt, Ir meramioB, M NOTOMY IOCTAHOBKA WCCIEAOBAHUil, HANpPaBIEHHBIX Ha
noBeIeHHe I(PPEKTHBHOCTH H3BECTHBIX HHUKEJIEBBIX KaTalM3aTOpoB, Npuodperaer ocolyro
aKTYaTbHOCTE, [IpHHSTOE @aBTOPCKOC PEIICHUE M3YydaTh 3Ty MpoOIeMy Hepe3 BBIIBICHHE TOHKHX
CTPYKTYPHBIX MEXAHW3MOB (POPMHPOBAHUS KATAIM3aTOPOB, OOYCIIOBICHHBIX YCIIOBHAMH WX
CHHTEC3a Ha PAa3HbIX CTAJAHAX TPHIOTOBJICHHS, OTJIMHACTCH HCK/TIOUUTEIBHOH CIIOKHOCTBIO B
CHJIY BBICOKOJIMCIIEPCHOIO, TUIOXO OKPHCTAUIM30BAHHOIO W JC(PEKTHOIO COCTOSIHHS CaMHX
00bekTOB. TpagMUMOHHO aHaJiW3 WX TOHKOH CTpykTyphl Oasupyercs Ha wMeronsl MK-
CTIEKTPOCKOTIHNH, aJ1COPOIINH U MOPOMIKOBON IU(DPAKINY, MHTEPIPETALNS PE3YJIBTATOB KOTOPBIX
3aTpy/IHEHa M JIAJIEKO He Beerjla TPakTyeTcs OJHO3HA4YHO. ABTOPOM TMPEIOKEHd HOBas
METOIOJIOTHSI H3YUEHUSI TOHKOH peaibHOM CTPYKTYpPhI 9THX CreUU(pHUECKIX 00bEKTOB, KOTOpast
criocoOHa o0ecIeUnTh Kak JOCTOBEPHOCTH MCKOMBIX BBIXOJIHBIX JaHHBIX HA KOJIMYECTBCHHOM
YpOBHe, Tak W MHPOPMATHBHOCTb KacaeMoO KIIIOUEBBIX CBOICTB KaTajlH3aTOpOB: JAHCIIEPCHOCTH,
MOP(QOJIOrHH, TEKCTYPhl M yCTOHuMBOCTH, Ha crapre cocraB Karaiau3aTopoB OBUT 3a1aH
VIIPOLIEHHOW OWHAPHOR CHCTEMOM ¢ IMOCTOSIHHBIM COOTHOLIEHHMEM coxepxkanmit Ni u
KOMIIOHeHTa, paBHbIM 9:1, ¥ Bce BHMMaHMe OBUIO HAINpaBIEHO Ha pa3paboTKy 3dGEeKTHBHOTO
KOMIUIEKCa METOOB JHATHOCTHKH W OIPEHCNCHHUS CHEIU(DHKH CTPYKTYPHBIX MEXaHHU3MOB
TBePAO(Da3HBIX XHMHUECKHX MPOIECCOB, MPOUCXOIIIINX ¢ KaTAIN3aTOPOM IIPH PEKOHCTPYKIWH
YCIIOBUH.

Jlvccepramms COCTOWT W3 BBEIEHWS, 4YETHIPEX TJaB, BBIBOJOB M  CIIHCKA
auTepatypsl ¢ 155 uerounukaMu, B Kaa0| riaBe npuCyTCTBYIOT 2JIEMEHThI HOBH3HBI, KOTOPBIC
¥ BBIBO/IST B HTOI'C HA JIOCTOBCPHBIC W MPAKTHUECKH 3HAUNMBIE BBIBOJIBI.

Bo BBegeHmm T10KazaHo, YTO  KATAAM3aToOphl, OyIAy4Yd MHOTOKOMITOHEHTHBIMH
CHCTEMAMHM, PpEalM3yIOTCs MHOT0o0OpasveM XHMHYECKHX W CTPYKTYPHBIX oOpasoBaHMH,
TpeOyIOMUX HAACKHON HICHTHYUKALKWKH HX TOMOTEHHOIO WIIM TETEPOre¢HHOTO COCTOSHHUA, H
aBTOp aKIIEHTHPYET BHUMaHHE HA COBPEMEHHBIE TH(PPAKLHOHHBIE METO/IBI, KOTOPLIC TIO3BOJIAIOT
HCCIIEI0BATh HE TOIBKO KPHCTATHUECKYIO aTOMHYIO, HO W HAHOCTPYKTYpY 00BekTOB. BecoMbii
BK/IaJ JAM(QPAKUHOHHBIX METOJOB B TO3HAHWE TIPUPOABI BBIOPAHHBIX ~ KaTalH3aTOPOB
MIPEIOTIPEIENHIT ¥ HA3BAHHUE CaMOH IHCCEePTaALHH.

IlepBasi r1aBa - 3TO TOJHOIEHHBIH 0630p COBPEMEHHOTO COCTOSIHHUS HecaeaoBaHui Ni-
KaTaJM3aToOpOB, KaK CHCTEM C XHMHUYECKMM M CTPYKTYPHBIM MHorooOpasmem. [Tokazana wux
TpaKkTHYeCKas BOCTPeOOBAHHOCTH NPH KpaliHe MalloM YHCIIE CHCTEMaTHYECKHX HCCIIeIOBAaHNH
MEXAHH3MOB XHMHUUECKHUNX PEaKInii, yIIpaB/IsIOnX MMpoLeccoM WX cHHTe3a. B takoi curyatmy,
aBTOP HALETMJICS HA JICTATBHOC W3YYCHHE BHYTPEHHEH TOHKOH cTpykTyphl Ni-Karain3aropos,
moanduimpoansbix Co, Mn, Zr, Ce, Si 271eMeHTaMH, € ONPEIC/ICHUCM COCTaBa U CTPOEHHS TeX
(parMeHTOB, KOTOpBIE OTBETCTBCHHBI 3@ ()OPMHUPOBAHHE KITHOUEBBIX KATAIHTHUECKHX CBOMCTB.
OTcyTCTBHE TAKOTO TIaHa padoT, MOATBEPXJacT OPUTMHAIBHOCTE W BAXKHOCTH HACTOSIIETO
MCCIICIOBAHHS, KAK B HAYYHOM CMBICIIE, TaK W JUTS TTPAKTHKH.

Bo BTOpOﬁ rjiage OIHCaHbl YCIOBHS HAYAIBHOIO CHHTE3a KaTalTM3aTOPOB H IPOICCCa X
BOCCTAHOBUTEILHON AKTHBALIWH, IpeacTaBlieH o110 MEPEUCHb METOJI0B JHArHOCTHKH



OOBEKTOB, M YCNIOBUS HCTIBITAHHH KATAIHTHYECKUX CBOMCTB META/IHYECKHX KaTaln3aTopoB B
TECTOBOH peakuny pasioxeHus amvmuaka. HeoGXxoaumoceTs 6ombImoro HaGopa IHarHoCTHYECKHX
METOJIOB, aBTOP Pa3syMHO 00OCHOBAJN OTPAHMHYCHHBIMU PE3CPBAMH OMNPENENEHNs MEePBHYHOMN
MHGOPMALMY  KAKIOTO M3 HHUX. 3HAHMA OSTHX OTPAHMYCHHMH, [O3BONWIA aBTOpY HAaiiTH
JMCKPUMUHUPYIOIINE  KOMOMHALMM METOJI0B JHATHOCTHKH, BBIBOAAMIAX Ha YCTOHYHBOG
OZHO3HAYHOC TPE/ICTABJICHNEC pPEAIBHOM CTPYKTYPBI KaTanu3atopoB. [lpu 3Tom  camu
KOMOMHALIMK METO/IOB OBUTH MPHHIMIIHAIBHO pasHbIME 17s cictem Ni ¢ anementamu Co, Ce,
Zr, Mn u cuctemsl Ni-Si. Cepbe3HBIH M0AX0/ K BEIOOPY MPUEMIIEMBIX METOIOB IHATHOCTHKH
CTaJl TapaHTOM Ka4ecTBa M HaJIE)KHOCTH BhIJ[aBAEMBIX JaHHBIX.

Tperbst raaBa TpencraBisier PesyibTATEl  W3YYEHUS OBOMIONME  (DAa30BOrO W
CTPYKTYPHOT'O COCTOSHHS OWHApPHBIX OKCHAHEBIX cucrtem Ni — Co, Ce, Mn, Zr oT Ha4ansHOM
CTalliy, 4Yepe3 CTaIHK BOCCTAHOBIIEHHUS, U B YCIIOBHSAX TECOBOI'O HCITHITAHHS BOCCTAHOBIIEHHOTO
Karagusaropa B peakuMu pasjioxeHus ammuaka. [lokasano, yro Habop w3 aMQPaKUHOHHBIX
METO/I0B. BKIIKOYAS DKCIICPUMEHT 1 Silu, aIcCOPOLMOHHBIX METO/I0B, & TAKIKE HECTAllMOHAPHOTO
JMHAMHYCCKOTO H CIIEKTPOCKOITHYECKOTO0 METOOB, SIBISIETCST HEOOXOAMMBIM, HO U JIOCTATOUHBIM
As. OJTHO3HAYHOH WMHTEpIpeTanny  ()a3oBOTO  COCTOSHHS, XapakTepa B3anMOJCHCTBHS
KOMIIOHEHTOB W (DaKTOpOB, BIHSIONMX Ha aKTHBHOCTB, MIHCIIEPCHOCTH W Pa3sMEpPHOCTE
KPHCTAJLIOB KaTa/M3aTopoB. HaXemHOCTh TAKOIro 1OJHOTO OMHMCAHHs NPUPOJIBI KaTali3aTOPOB
obecrieueHa aBTOPCKUM TTyOOKHM 3HaHHEM 0a30BBIX OCHOB KPHCTAJIOXUMHH, PABHOBECHEIX
XUMHUYECKUX JHArpaMM COCTOSIHHSI, XHMHH HECOBEPIIEHHBIX W Je(eKTHBIX KPUCTAILIOB (pas/iell
4.7). Bzammocss3e TpHpOnBI Me(hEKTOB, BBISBIEHHBIX 3THM CEpPBbE3HBIM HCCICIOBAHMEM, C
KJTIOYEBBIMH  KaTATMTHYECKUMM CBOHCTBAMH OTpaxcaroT pHCYHKH 18-20, mHeMOHCTpHpPYs TeM
YIYHUIICHHE KaTaTHTHYCCKUX KAaYeCTB KaTaln3aTopoB, M aBTOP YBEPEHHO HA3BIBAET BO3MOXKHBIE
00J1aCTH TPUMEHEHHS KaXKI0r0 H3 HHX.

B derseproii riiaBe 1pe/uiokeHa HOBas MOJC]Tb TOHKOIO CTPYKTYPHOTO YCTpoHCTBa
katamzaTopa Ni-Si ¢ HanTy4mmMy CBOHCTBAMH, HO UMEIOIIErO JMppakTorpaMmy ¢ ddexramu
AHH30TPOTTHOTO  YUIHPeHUs W JM((y3HOHHOTO paccesHust Op3ITOBCKHX TMHKOB  (pHc.1).
MacurabHocTh  TJIaHMPYEMBIX  HCCIIC/IOBAHHH 3a/1aBanack HEOOXOIMMOCTBIO KOHTPOJS Kak
retrepoasHoro, Tak ¥ FOMOTE€HHOTO COCTOSIHUS 00pasiios. OTipaBHOE MOJT0KEHNE HAIleIeHO Ha
aHaIM3  CTPYKTYPBI HAHOpa3MEPHBIX M HAHOCTPYKTyHpoBaHHBIX Ni-Si-O o00BexkTOB, ¢
HEOOXOJIMMOCTBIO  ONPENENUTE MPHPOIY HX COCTOSHHS, KOTOpOE MOXET OBITh (ha30Bo-
pa3Je/ICHHBIM, TOHKHM TipopactanueM (a3, nbo (azoBo-HepazaeneHHBIM JeeKTHBIM, 3a1a4a
ApXHCIIOKHAs, U aBTOp Hamen 3(QexkTHBHBI BapuaHT e¢ pemeHus. KauecTBEHHO HOBBIH
YPOBEHBb MMOHUMAHHSI PEAIIBHOTO CTPYKTYPHOTO yeTpoiicTBa Ni-Si-O KaTanu3atopos obecrneunim
CIIEIYIOIINE BasKHBIE OTAIBI HCCIICIOBAHHUS:

- CPaBHEHHE PACCUNUTAHHBIX MOJICIHMPOBAHHBIX IH(PPAKIUOHHBIX KAPTHH TpPH 3a0aHHOM W
0DOCHOBaHHOM TapaMeTpe, ¢ OKCIEPUMEHTATBHBIME IH(paKTOrpaMMaMy  KaTalu3aTopa;
pe3yNBTATUBHBIC BO3MOXKHOCTH NMPHMEHEHHBIX 3/1€Ch pacvYeTHBIX MeTo10B Putsensaa (puc 21-
22), Jlebas-Ileppepa (puc.24-26). (yHKIHH pajHaIbHOTO paclpeleIeHds aTOMHBIX [1ap
(prc.27-30) npou3BO/IMT CHILHOE BIICYATIICHHE;,

- npusiiedenre DJIC/TOM BP u SAED MeTon0B ¢ NpsiMbIM ONpe/eIeHHEM COCTaBa, pasMepa,
(GOpMBI M OpHEHTALMKM TIEPBUYHBIX YACTHI W BTOPHYHBIX JIOMEHHBIX 00pa3oBaHHil B
orpanuueHHol obmact obpasia;



- npusievenne J[P Merona, rme coctaB moBepXHOCTH M 00BeMa oOpasma ompeaensercs
MPENH3NOHHO ¢ PACTBOPEHUEM TPE/ICTABUTEILHON Macchl 00pasiia.

be3 rtakol Tpyaoemkoll W TuaTeBEHOM paboOTBl M TOJIHOTO COMIACOBAHUS JIAHHBIX
Pa3HOPOAHBIX METOJIOB, €/Ba JIM ObUIO OBl BO3MOXKHBIM PEUIMTH TOCTABICHHYIO 3a1ady.
IIpeacTaBiensl  KOJTMYECTBEHHBIC TAPAMETPBI PEAIBHOIO YCTPOMCTBA BBICOKOJAMCIIEPCHOTO,
romoreHHoro JncdekrHoro HanoodOpasoBaHms Ni,Si,O, BbIsBICHA CrHenH(HKA XHMHYECKOH
MPUPOJIBI €TO TMOBCPXHOCTH, YCTAHOBIIEHA B3aMMOCBS3b JTHX TApaMeTPOB C  KIHOYEBBIMH
cBOHCTBaMHM kartajimzatopa. Taxkue naHHBIE WMEIOT NEPROCTENEHHOE IMPAKTHYECKOe 3HAYEHHE
s karaiusza. KpacuBoil M BaKHOH 3aBEPIIEHHOCTBIO HMCCIICHOBAHWUH SIBJISIOTCS PE3YJIbTATHI
H3YYEHHS CTPYKTYPHOI'O MEXaHM3Ma HeCTaDMIBHOCTH TromoreHHoro oOpasoBanms Ni,Si,O B
(Gynkmmu Temneparypbl. CUMTald YHHKAJIBHBIMH PE3YJILTATHI, JOBEICHHBIE 110 OIHO3HAYHOMN
HHTEPIIPETAIMH, KAK HAYalIbHOH CTaln| pacriaza 3TOr0 TOMOTECHHOTO COCTOSTHHS, TaK W CTajuit
€ro pa3BUTHA. Y 0CIUTEIBHOCTE 3THX BBIBOJIOB HATIISIIHO JIEMOHCTPUPYIOT Tabiuua 2 u puc.8-9.
Bcest COBOKYITHOCTE 1MOJITYUEHHBIX JIOCTOBEPHBIX JIAHHBIX M MX BBICOKOE Ka4eCTBO —
5TO CEpPBE3HBIH BKIAA M HOBOE (DYHIAMECHTATBHOE 3HAHWE O MPHPOJIE HAHOPA3MEPHBIX H
HAHOCTPYKTYHPOBAHHBIX 00BEKTOB, @ BBIXO/L Ha KaTAIIM3aTOPLl HOBOI'O KAYECTBA - 3TO 3HAYHMOE
000CHOBaHME HX TNpaKTHYecKol BocTpeOOBaHHOCTH. B OCHOBY 3TOro Tpyia 3ajiokeHa
o0WHpHOCTE M rIyOMHa Hay4yHBIX 3HAHHMH WCCIeIOBATENs, €ro YMCHHE OpraHH30BaTh
OKCTICPUMEHT M CBECTH JIAHHBIE PA3HOPOJIHBIX METOJOB B CIHHYIO COTIACOBAHHYIO CHCTEMY, C
JI0KA3aTeIbCTBOM HX JOCTOBEPHOCTH M HajeKHOCTH. CliellyeT OTMETHTh W €ro pasBHTYIO
MHTYMIMIO B YCIOBHSX BBIOOpa BEPHOIO pellleHHs B CUTyallH OOJIBINOM HEeOopeae/IeHHOCTH.
MpUCYTCTBYIOT 3AeCb M 3NeMeHT YIaud Kak BO3MOXKHOCTB padoTaTh B TBOpdUeckoit arMocdepe,
obecrieunBalomell HMHCTPYMEHTAJIBHOE pa3HooOpaswe W Haauuue 3PQPEKTHBHBIX TPOTPamMM
MOJICIIMPOBAHHUS U pacyeTa TH(PAKITHOHHBIX KaPTHH.

ITo x0/1y paboThl BO3HUKIIN CIEIYIOMIHE BOTIPOCHT

1. beimo Ovl mpaBWIBHBIM onucaTh (PA30BOE COCTOSTHHE  0Opa3sloB CHHTE3WPOBAHHBIX H
BBICYIIIEHHBIX B CTPOTOM BPEMEHHOM H TEMIICpaTypHOM pexume. Bo3MOKHO 3T0 Ol
MPOSACHMII0 HEOOBIMHOCTD CHTYALMH OJIHOBPEMEHHOIO COCYIIECTBOBAHUS Pa3HOBAJICHTHBIX
COCTOSIHMI MapraHia v Lepus B IIPOKaJIeHHbIX o0pa3uax Ha Bo3ayxe npu 400°C.

2. AHau3 MpoQHIS CTEXMOrpaMMbl METOJa JU((epeHLHPYIOLIEer0 paCTBOPEHHS YKa3biBaeT
Ha crietuky cocrasa noBepXHOCTH Ni-Si-O o0pasioB. DakT 3aciayKuBaeT BHUMaHHS, U
X0Tesioch OBl 3HATH Ballle MHEHHE O PEATBbHOCTH CYIIECTBOBAHHS MEXK/IOMEHHBIX I'PaHUIL
HAHOCTPYKTYHPOBAHHBIX 00pa3lloB, Kak BO3MOMKHBIX HCTOYHHKOB HAIPSHKEHNS H aKTUBHOTO
COCTOSIHHS KaTa/lM3aropa.

3. Hudpaxrorpammer obpasua Ni-Si-O Ha puc 1 u 21 CHIBHO pasHSTCS, J@XKe €CIH HX
YPaBHSATB 110 IIKAJIe HHTEHCUBHOCTH. YeM elle 3T0 MOKHO OOBICHUTH?

4. OxugaeMo M yJyYIIEHHEe KaTATHTHYECKHX CBOMCTB KaTallM3aTOpPOB, €CIM MATH 10 MYTH
YBEJTMYEHHUST KOJTMUECTB J00ABOK M BO3PACTAHUS KOMITOHEHTHOCTH CHCTEM?

5. B nmcceprannu BoiHeceHa 6J1aro1apHOCTh JIUIAM 3@ TTIOMOIIb B IPOBEJAECHHH TCOPETHUECKHX
pacueTos M pazpaborke mojesedl audpakiMoHHbIX KapTHH. KakoBo Balne repcoHaabHOe
yHacTHe B 3TOM HarpaBJIeHUH?



B wtore Ge3 coMHEHHS, MOKHO YTBEpXKAaTh, UTO AuccepTauusi MuxHeHko Makcuma
Jmutpuesnya «CTpyKTypHBIE aCTEKThl BOCCTAHOBIIEHHMS KAaTAIMTUUECKMX CHCTEM Ha OCHOBE
okcuma Hukens, Mmomuduuuposannoro Co, Ce, Mn, Zr, Si» sBisercs 3aKOHYEHHOH HAy4HO-
KBATH(QUKAMOHHOH paboToll, Hanpap/IeHHOH Ha IOJy4eHHE TIyOOKHX (yHIaMeHTAIbHBIX
3HAHMII O TOHKOM CTPOCHHMH BBICOKOJMCICPCHBIX W HAHOCTPYKTYHPOBaHHBIX Ni-S5i-O
KaTaTA3aTOPOB C YJIYUIIEHHBIMH (DYHKIIMOHATBHBIMH XapakTeprcTHKaMH. JIOTHYHO MOCTPOCHBI
M B3aHMOCBSI3aHBI IJIABBI JIMCCEPTAIMOHHON paboThl, OHW MOTUYMHEHBI OJHOM LEJH, KOTOpas
JIOCTHUTHYTA GOJIBITAM TPY/I0M H I71yOOKMM 3HAHHEM. 0TCI0/1a 000CHOBAHHOCTD M JIOCTOBEPHOCTh
BEIBOJIOB. M3moskeHHBI MaTepuall XOpollo WUIIOCTPUPOBAaH, W IIPEJCTaB/IseT HarIsIHO
B3aMMOCBA3b TIPOBEJEHHBIX HCCIIENOBaHWH, Kak 9TO TMoka3aHo Ha pwuc.]16. OcHOBHOE
COZEPKAHWE W BBIBOIBI JMCCEPTAMOHHON paboThl IMOJHOCTBIO OTPakeHBI B aBTOpedepare.
Pesynerarel juccepranid OnyOJMKOBaHBl B TPEX CTaThsIX POCCHHCKHUX M MEXKIYHAPOIHOM
KypHanmax, JlMccepraiusi HAnMcaHa XOPOIIHM HAYYHBIM SI3BIKOM, H OOBEM JIHTEPATYPHBIX
CCHIJIOK, OTP&KAIOIINX KBATH(PHKALMI W HAy4YHBIH WHTEPEC K pPasHOO0pa3sHio TCMAaTHKH.
JlnccepTamusi COOTBETCTBYET IMACTIOPTY 3asBICHHON Hay4HoH crnenmansHOcTH 1.4.15. Xumus
TBEPIOTO TeJia, U 10 00beMy, YPOBHIO ITPOBEJECHHBIX HCCICIOBAaHHMH, aKTyalbHOCTH, HAYYHOH H
IPAKTHYCCKOM 3HAUMMOCTH cama JHCCEepTallHOHHas paboTa COOTBETCTBYET IPE/BSIBISIECMBIM K
KaHIMJATCKUM JccepranisM TpebosanusM, chopmyinHpoBaHHEIM B 1. 9 «llonoxenus o
MPUCYKJIEHHH  YYEHBIX  CTETeHel»,  yTBEpXKISHHOro TocTaHoBieHuMeM IlpaBurenbeTBa
Poccuiickoit Menepaunn ot 24.09.2013 Ne 842 (B neticTBytome penaxinu). CUnTaIO, YTO aBTOP
jmcceprani Muxaenko M./l 3aciykuBaeT INpPUCYKACHHA YYCHOH CTENEHH KaHIHAATa
XMMHUYCCKHX HAyK MO criennanbHocTh 1.4.15. Xumus TBEpIOro Tea.

BacusiseBa Mnura I'puropsesna

JIOKTOp XMUMHUECKHX HayK ( (pu3MUecKas XUMHUS U HEOPTraHWYecKast XUMHs )

BEAYIIMH Hay4YHBIH COTPYIHHK JadOpaTopuy CHHTE3a M POCTa MOHOKPHCTAIINIOB COCIMHCHHUH
P3M Uucruryra Heopranuueckoil xumuu um. A.B. Hukosaega CO PAH

630090, r. HoBocubupcek, np-t Axajemuka JlaBpenTreBa, 3;

http://www.niic.nsc.ru

E-mail: kamarz@niic.nsc.ru

Ten.(8-383-330-84-65)

Baca « H'é—-—-" Bacunwesa W.T.
10.06.2026 .
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