OT3bIB

o(UIManbHOro ONIOHEHTa Ha AuccepTrauuio 3aupoBa Pycrama PaBuneBuya Ha Temy:
«ITonmuanexTpoNuTHEIE JTaHTAHOUAHBIE KOJUTOMAHBIE YACTUILIBI JUIsl OMOMEIUITMHCKUX W
OMOaHAIUTUYECKUX LIEJEi», MPEACTaBIsIEMYI0 Ha COUCKAHUE YUYEHOH CTENEeHU AOKTOpa
XUMUYECKUX HAYK IO creuraibHOCTH 1.4.4. duznueckas XuMus

ITonuanexTponuTHBIE JaHTAaHOUAHBIE KOJUIOUHBIE YACTHUIIBI — 3TO HaHoqacmum-,
CTaOMIIN3UPOBAHHEIE TOJIMAIEKTPOIUTaMU (TIOJMMEpaMu € 3apsDKEHHBIMU TPYIIIaMH,
CIOCOOHBIMH K JUCCOLMAIMY B BOIHBIX pacTBOpax) U cojiepikaliue sapa U3 KOMIICKCOB
JAaHTaHOUIOB  (pEeIKO3EeMENbHBIX 3JeMEeHTOB). OHU HaxoAiIT INPUMEHEHHE B
OMOMEOUIMHCKMX M OWOAaHaJIUTUYECKUX MCCIEeNOBaHIAX Oylarogaps YHUKaIbHBIM
(GU3NKO-XMMUYECKUM CBOMCTBAM JIaHTAHOUIOB, KOTOPBIE OOECIIEYMBAIOT BHICOKYIO
qyBCTBUTEIBHOCTH, CTAOMIBHOCTS U BO3MOXKHOCTh MOAM(HKAIK CTPYKTYpHI. [Tomo6HbIe
YaCTHUIBI HAXOJAT INPUMEHEHNE B Ka4eCTBE JIIOMUHECIIEHTHBIX CEHCOPOB, B MarHUTHO-
pe3oHaHcHoOi ToMorpaduu (MPT) u B kauecTBE KOMIIOHEHT IPH MOJYYEHUU CPEACTB
JOCTaBKM JICKAPCTBEHHBIX CPEACTB U OnomHKarcynupoBaHus. [loaToMy ucciemoBaHus,
BBIIOJIHEHHBIE B IUCCEPTAllMOHHOM pabore 3auposa Pyctama PapuneBuya, mocBsIieHHBIE
pa3paboTKe METOIOB MOIYUEHHSI HAHOYACTHI] C BEICOKON KOJUIOUAHOU YCTOHYMBOCTRIO, a
TaKXKE€ CO3JAaHUIO0 JIIOMHHECLEHTHBIX Xe€MO- M TepMmoceHcopoB, MPT koHTpacTHBIX
areHTOB HA WX OCHOBE, SIBIIIOTCS aKTyaJdbHOW Hay4YHOU 3agayeid.

Huccepranmonnas pabora 3aupoa P. P. cogepkuT Bce HEOOXOIUMEBIE pa3Iebl:
BBEJICHUE, 0030p JUTEpaTyphl, SKCIEPUMEHTAIBHYIO 4acTh, OOCYXXJIEHUE pPe3yIhTaTOB,
BBIBOJIBI, CIIUCOK JIUTEpATypHl. JIuTepaTypHsIil 0030p BKIIOYAET PACCMOTPEHHE METOOB
OT NoNTy4eHHUs IuIeHOK JIenrMropa-bnomkerT 1o mocnoitHoit amcopOIuu 31eKTPOIUTOB,
BBEJICHHMIO KaTMOHOB METAJUIOB B COCTaB IOJNMIJEKTPONUTHBIX HaHouactull. Ocoboe
BHUMaHUE OBUIO yJIEJICHO ONTUYECKUM M MAarHUTHBIM CBOWCTBAM IOJU3JIEKTPOIUTOB, a
TaKXKe JIIOMUHECLICHTHOU XeMo- U TepMoceHcopuke. U3 nmureparypHoro o63opa jgenaercs
BBIBOJl O TOM, YTO COBPEMEHHBIM, 3((EKTUBHBIM U MEPCHEKTUBHBIM IIOAXOJ0M MOXHO
CUUTATh IE€HEPALMIO s/Ipa IONMIIEKTPOIUTHBIX YacTHLl in situ. DTOT METOoJ objerdaet
CHUHTETHYECKHUE NPOLEAYPBL, [I03BOJISIET OIYYaTh KOJUIOMAHOE YACTHUIIBI C arperalioHHOM
U CeIMMEHIAllMOHHON CTaOMIBHOCTBI0. MOXKHO OTMETHTB, 4YTO JIUTEPATYPHBIA 0030p
IIOATOTOBIIEH OYEHb 0OCTOATENBHO: OONBIION 110 coAEepIKAHUIO, TPOIUTHPOBHO Ooee 200

JUTepaTypHBIX UCTOYHUKOB, COEPKUT aHAJIU3 JIUTEPATYPHBIX AHHBIX, B KOHIIE 0030pa



MIPEIICTABIIEHBl OCHOBHBIE BBIBOJBI I10 HAIPAaBJIEHUSM CHUHTE3a IOJIUAJIEKTPOIUTHBIX
KOJUIOUOB.

IIpencraBienHas auccepranronHas paboTa BKIIIOYaeT pa3paboTKy Mmerona
MIOJy4YEHUSI MOJUIJIEKTPOIUTHBIX YaCTHUI] 3aMEHON pacTBOPUTENS in Situ ISl TOTO,
YTOOBl TE€HEPUPOBATh (QYHKUMOHAIBHOE SIAPO HAHOYACTUIBL. OTHUM METOAOM
MOJIy4aeTcsl BBEACHUE JJIOMUHECIIEHTHBIX 1 MAarHUTHO-PEIaKCAI[MOHHBIX XEJaTHBIX
KOMIUIEKCOB  JIaHTAHOWJIa B COCTaB Marepuajia sapa IIOJIUAJIEKTPOIUTHOrO
koiutousa. Jlamee B paboTe BapbUPOBAIM YCIOBUS MHOJYYEHUS YACTHUIL, MPUPOLY
pacTBOPUTEINS, IOCIENOBATEIBHOCTh JOOABISEMBIX 3JIEKTPOJIUTOB. BaXXHBIM
aTanoM OBUIO MCIOJIb30BaHUE PA3IMYHBIX KOMILUIEKCOHOB JIAaHTAHOHUJIOB B COCTaBe
OJIUAJIEKTPOIUTOB. C 3TOM 11eN1bI0 OBLIM UCIIOJIH30BaHbl KOMILIEKCOHBI Pa3InYHOMN
IPUPOABI U CTPYKTYpPHI: pa3jIuHbBIE IO COCTaBy, pa3Mepy, Habopy 3amecTuTeneit
KaJUKCapeHsl, psa GOoCHUHOKCUIHBIX COETUHEHUN U (TATOMAaHNHOBEIE JIUTaHIbI.
Anam3 paboTocrocoOHOCTH pa3paboraHHOro Merona in situ LbLL ObUT TIpoBeaeH
Ha OOJIBIIIOM YHUCJIE CTPYKTYPHO PasHOOOpa3HBIX U CIIOXHBIX KOOPAUHAITMOHHBIX
coenuuenuit  eBponusi(IIl), TtepOumsa(Ill), camapus(I1ll), wurrepbuss(Ill) u
ragonunausi(I). Beero ans monyuyenus in situ LbL. HaHO9acTHIl OBUIO UCITOJIBE30BAHO
6onee 60 KOMILJIEKCHBIX COEOUHEHUH, cuHTe3upoBaHo Oosiee 100 pas3nmMyHBIX
MOJIMAJIEKTPOIUTHRIX HAHOYACTHI] M U3yUEHBI UX JIOMUHECIICHTHbIE U MarHUTHO-
pellakCallMOHHbIe XapakTepucTuku. llonmydennwle in situ Lbl. HaHOUYAaCTHITHI
COCTOSIT M3 OCHOBHBIX CTPOUTEIBHBIX OJIOKOB - HMOHA MeETajja, JUrasga u
nonusnekTpoaurta. Mo Metauia OTBe4aeT 3a JIIMHY BOJIHBI SMUCCUU UJINA HAIUYHE
MarHuTHO-pelakcanmoHHo! ¢QyHkuuu. OpraHudeckuid JurasHja BIUSET Ha
3(pdEeKTUBHOCTh CEHCUOMWIM3AIUA JIIOMUHECIIEHIIUA JIaHTaHOUJa U IEpeBOJ
KOMILIEKCAa B COCTaB HaHOYACTHUIl. BHENIHsS MNONMAJIEKTPONUTHAs oO6oouKa
MIpUIAET TOBEPXHOCTH 3apsil.

B kauecTBe BaXXHBIX pE3yJIbTAaTOB pabOTHI MOXKHO BBEIAEIUTH CIEIYIOLIHAE
IYHKTBI. YCTAHOBJIEHO, YTO YCIEX CHHTE3a MOJHUAJIEKTPOJIUTHBIX KOJUIOMIHBIX
YacTHIl 3aBUCHUT OT MOHHOM CHJIOM BOJIHOIO pacTBOpa IIOJIUSJIEKTPOIIUTA,
KOHIIEHTpAIlM! WMCXOJHOTO pacTBOpa KOMIUIEKCA, IJIMTEIBHOCTH 00paboTKHu
YIABTPAa3BYKOM M TEMIIEpaTyphl TMPOBEICHUS OSKCIEPUMEHTA, T.€. MOAXONSIIIUX

yCIOBHI IpoBeNeHMs cuHTe3a. Jlpyrue XapakTEpUCTHUKU - KOOPAUHUPYIOLIAs



CIIOCOOHOCTE ITOJIMAJIEKTPOIUTa, TUAPOGOOHOCTh JAaHTAaHOUJAHOIO KOMILIEKCa,
CKJIOHHOCTH K OOpa3oBaHUIO IPOTSHKEHHBIX CTPYKTyp (arperamus 1o THITY
UWIMHAPUYUECKUX MHUIEI) OIPEAENsOT CTPYKTYpY MU COCTaB OO0pa3yromimxcs
Ha"HoyacTtull. Baxxuyio ponb B popmMupoBanuu ¢GOpMEL U pa3MepoB 00pa3yromMxcs
Ha"novactull (1D unu 2D cTpyKTyphl, HUTEBUIHBIE, CPEpUIECKUE YACTUIIBI) UTPAIOT
KaK CTpYKTypa KIMKCapeHOBOr'O JIMraHaa, Tak U Ipupoia JAaHTaHOUIA.

ITokazano, 4TO MOJUIIEKTPOIUTHASL 000J0YKa HE TYIIUT JIIOMUHECIIEHITUHN
JIAaHTAHOUJHBIX KOMILIEKCOB, HO BIMSET Ha BpeMs JXU3HH BO30YXXJEHHOTO
COCTOSIHMS, YMEHbIIasl ero.

M3yueHne CBOHCTB ITOJy4YEHHBIX HAHOUYACTHIl IOKA3aJl0, YTO KOMOWHAIMS
JIAHTAHOMJHBIX KOMIIJIEKCOB C IIOJIUAJIEKTPOIUTOM OOECIEYUBAET XOPOIIYIO
pPacTBOPUMOCTE YaCTHUIl B BOAHOU cpejie, IPOHULIAEMOCTh M JOCTYITHOCTH aHAJIUTOB
K JaHTAHOUJIHOMY II€HTPY HAHOYACTHUIILI UEpe3 IOJUIIECKTPOIUTHYIO O0O0JIOUKY.
OTO Ba)XXHOE OTKPBITHE, KOTOPOE MO3BOJBIET pacCMaTpuBaTh YACTHUIEI B KaUECTBE
CEHCOPHBIX 3JIEMEHTOB.

HNudopmarust 0 MOpQOoIOruu MOMUINEKTPOIUTHEBIX in situ LbL yactun Oslna
MOJIy4€Ha C MCHOOJIb30BAHMEM MUKPOCKOIHMYECKUX METOHOB, Takux kak ACM,
IpocBeunBaroeit anekTpoHHoit Mukpockonuu (II19M) u Kpuo-1IOM. [ist oueHku
pasMepa oOpas3yromuXcs 4acTHI] OBUIM MPOBEIECHBI U3MEPEHUS TUHAMUYECKOTO
paccessnus cBera ([IPC) u anekrpodopernueckoro paccesinust ceera (OPC). Taxxke
KCHOJB30BANINCH JIJIsSI aHAJIM3a CHEKTPhl MaJIOyIJIOBOTO PEHTI€HOBCKOI'O PACCESIHUS
(SAXS), cmekTpbl peHTreHOBCKOil mopomkoBod mudpaknuu (PXRD), ananus
comepkanus Ln’" B KomTommax NpOBOAMIICS METOAOM ATOMHO-3MHUCCHOHHOMN
criekrpockonuu. Crextpsl SIMP 'H u 3'P, MALDI-TOF Macc-CIIEeKTpbI, CIIEKTPEI
3MHCCHUUA M BO30yXJOeHusi NpuMeHsuch B padore. Illupoxuit Habop ¢usuko-
XUMUYECKAX METOJOB CBHUICTEILCTBYET O [JAOCTOBEPHOCTH H HAaXEKHOCTH
MOJYYE€HHBIX B JUCCEPTALIMOHHON paboTe pe3yIbTaToB.

Crnenyer OTMETHUTb, YTO Ha BCEX 3Tamax HPOBEJECHUS HCCIEIOBATEIbCKON
paboThI OBLIN, B OCHOBHOM, PEUIEHBI IOCTABJIEHHBIE 3a/1a4l, a TAK:Ke MOJyYeHbI
HOBbIE€ OPUTHHAJIbHBIE Pe3yJIbTAThI.

Cnenyer OTMETHUTH OTJMYHO BBINOJHEHHYIO 4YacTh JUCCEPTAIMOHHOMN

pa60T51, ITOCBAIIICHHYIO BBIABJICHUIO HpaKTquCKOﬁ SHaAYNMOCTH p33pa6OTaHHI>IX



IOJTUAJIEKTPOJIUTHEIX HAHOYacTUILl.  [IpoBeneHHbIE HCCIEAOBaHUS BKIIFOYAIU
UCITOJIF30BAHUE TOJIUAIIEKTPOIUTHRIX HAHOYACTUI] B KaUECTBE XEMOCEHCOpPOB Ha
katuoHbl Cu(ll), aHTUOMOTHMKH, a TakK)Xe€ KOHTpacTHbBIe peareHTHl st [IO0T
uccienoBanuit. BaxkHOo, 4TO BO Bcex ciydasx ObUI HE TOJBKO 3adUKCUpPOBaH
CEHCOPHBII JIIOMHUHECLIIEHTHBIA OTKJIMK Ha aHallUT, OMIpEeNeleH IIPEeNesl €ro
oOHapy>XE€HUs, HO W IPOaHAIM3UPOBaHA U BBISBICHA IPUPOJAa BO3HUKAIOIIETO
oTkinka. IlokasaHo, dYTro i MeETOJa JIIOMUHECHEHTHas TEPMOCEHCOpHUKa
npuroguasl  kommiekckl PSS-{Eu(7d)}, PSS-{Tb(6a)} u wux KOHBIOraThl ¢
Ha"Houacturamu. aTepecHas napa uzoctpykrypHbix komiuiekcoB Eu(IIl) u Sm(III)
Tak)Ke Mmokasaja cebsl Kak paTHOMETPUIECKUN TEPMOCEHCOP.

Takum  o6pasoMm, 3aupoBeiM Pyctamom  PaBuneBuyeM  IpOBEIECHEI
byHIaMEeHTaIbHBIE UCCIEIOBAaHUS U BBISIBICHBI 3aKOHOMEPHOCTH (POPMUPOBAHUS
GYHKIMOHANBHBIX ~ YCTOWYMBBIX  JUCIIEPCUM  HAHOYACTHUI[, UYTO  SIBJISETCS
IOCTIDKEHHEM B obyiacTH (u3mdeckoit u kosutomgHoi xumuu. PaspabGoraHHBIN
METOJT OTKpPBHIBAET HOBBIE MEPCHEKTUBHI HCIOJB30BAaHUS  JIAHTAaHOUJIHBIX
KOMIUIEKCHBIX COEIMHEHHH B cocTaBe in situ LbL KOIIOWIHBIX CHCTEM, HE
OTPAHUYUBAIOIIMXCS OHOMENUIIMHCKUMU ¢ OHOQHAIUTUYECKUMH 3aJadyaMu.
OcHOBHbIE NOJIOKEHHUSI U BbIBOAbI AUCCEPTALMH 000CHOBAHbI U HE BBHI3BIBAIOT
coMHeHu#. OHU 6azupyroTcst Ha OONBIIOM O0OBEME SKCIEPUMEHTAIBHBIX TaHHBIX,
MOJTYYEHHBIX C IPUMEHEHNEM COBPEMEHHBIX (PU3UKO-XUMHYECKUX METOJIOB.

MOXHO OTMETHUTBH, YTO MpPU IPOYTEHUM JHUCCEPTAIUU HE OOHapYKEHO
NPUHIMIUAIBHEIX 3aMEUaHUM, 3aTparuBarolINX CYIIECTBO HACTOSIIEH padoTHL.
OnaHako mo paboTe MOXHO c/ienaTh CIEIyIOIIe 3aMeUaHus.

1. B mawane OOcCyxJeHUS pe3yJbTaTOB IpejcTaBieHa Tabnuila ¢ HepeuHeM
JUTaHIOB, KATHOHOB JIAHTAHOWIOB, KOTOPBIE HCIIOIB30BAIINCH MPH CO3MaHUU
MIONIAJIEKTPONIUTOB. B manmpueitieM B Tekcte OOCyXIeHUs GUTyPUPOBAIU TOIBKO
HOMEpa 3TUX JIMTaHA0B. DTO HEYJauHOE M3JI0KEHUE, IIOCKOJIBKY CII0KHO 110 XOLYy
yTeHus Bo3BpamaTrses K Tabnune B Hagane riaBbl OOCyKIECHUS.

2. Ha crp. 134 wnanucano «CHEKTpHl JIOMHHECLEHIIMM KoMIulekcoB Eu3+
XapaKTEePHU3YIOTCS HAUTHIUEM IISITH TUIMYHBIX IE€PEX0I0B....». Ha nunmocrpanuu Ha
puc. 43 cpaBHUBAIOTCS TOJBKO MUKK B oOnactu 600HM. ITouemy OBl He mOKa3aTh

CIIEKTPHI MOJHOCTHIO? MOXKET, pa3nuuue HaOII0AaeTcsl HE TOJBKO B OJHOM IIMKE.



Benp xauIplit MUK SIBISIETCS XapaKTePUCTUKON YacCTUIIBI, OHU MOT'YT YKa3bIBaTh Ha
pa3IMYHBIE MPOTEKAOIIUE IIPOILIECCHl B YACTHIIE U BIUSHUE CTPYKTYPHI U COCTaBa
YaCTUIIHI Ha HUX.
3. HebpexxHo npencrasiensl noguucu k Tabmuue 5. Hanpumep, B pacmudpoBke K
Tabnune HEOOXOAMMO aKKypaTHO HamucaTb, 4YTO OOO3HAYalOT BEJIHYUHEI R,
TpaccuérT., Mc, taKci., Mc, PL Efficiency. B Tekcre xopomo Obl YyIOMSHYTH Kak
IIOJIyYaau TpaccyEr.
4. Ilpenmonaraercs, 4To B paboTe ObLI 0O6ayMaHHBINM BBIOOpP KaJMKCApPEHOBBIX
nuraggoB. Kakwe OpUTM maen Ipud BbIOOpe MOIUGUKAIIMKA KaJUKCAPEHOBBIX
nurainoB? Ha xakue mapameTprl (yCTOMYHUBOCTb, YPOBEHb JIOMHHECIIECHIINH)
JIOJDKHA OblIa MOBJIUATE BhIOpaHHAs MOaupUKaIus? .
5. Ilokazano, yto komwtouasl PSS-{Tb(4e)} nposBIsiOT XeMOCEHCOPHBIE CBOMCTBA
nio otHoureHuto K karuonaM Cu(Il). A kommiexce {Tb(4e)} 6€3 mOMUIIEKTPOTUTHOM
000JIOUKM MOXET TaKXXe JaBaTh JIOMUHECIEHTHBI OTKJIUK Ha IIPUCYTCTBUE
KaTHUOHOB Menu?
6. Ilpu1 U3y4eHUU TEPMOCEHCOPHBIX CBOMCTB MOJMAJIEKTPOJIUTHBIX HAHOYACTHUI] HE
HaOIIOIaeTCs pa3pylIeHUs] HAHOYACTUI] IPU MOBBIIIIEHHBIX TeEMIIepaTypax?
7. Iloxa3zaHBI XOPOIIIHUE XEMOCEHCOPHBIE CBOMCTBA MOIUAIIEKTPOIUTHBIX KOJUIOUIOB
K KaTUOHY Menu, raudocary, anTubuorukam. [lockonpky HaHOYACTUIIBI CEHCOPOB
HMEIOT OrpPaHWYEHHYIO CTaOWIBHOCTH BO BpEMEHHM, Kak IIpearojaraercs
HCHOJB30BaTh TaKUE YAaCTUIIHI B MpakTUKe? ['OTOBUTH MX HEMOCPEACTBEHHO HEpPEN
IIPOBEJICHUEM aHAJIU3?
8. Ilockombky B paboTe BBIIBICH MOTEHUIMAI IPAKTUYECKOTO IPUMEHEHUS
pa3pabOTaHHBIX  HAHODJIEKTOJIUTOB, TO  BaXHO  [OHUMATb, HACKOJIBKO
TEXHOJIOTUYHBIM SIBJISIETCSI METOJ TOoJiydeHus in situ LbL. KOJIOMIHBIX CHUCTEM,
BO3MOXXHO IIOCTaBUTH €r0 Ha TEXHOJIOTHYECKYIO HapaboTKy?

Bricka3zaHHBIE 3aMeUaHUsl HE YMaIasioT JOCTHIKEHHUS IUCCEepPTallMOHHOU
paboThl.

ABTOopedepaT B TMOJHONM Mepe OTpakaeT CoOAEpXaHUE AUCCepTaIu.
CopepixaHue 3allUIaeMbIX ITOJOXKEHUU U BBIBOJIOB JIOCTATOYHO ITOJHO OCBEIIEHO

B 25 cTaThAX, a TAKXKE B Te3ucax 31 Jokiaga Ha KOHGEPEHIUSIX Pa3IMYHOrO YPOBHS.



Huccepranust  3aupoBa Pyctoma  PaBuneBuua  siBisieTcs  Hay4yHO-
KBauUKaAIMOHHOU paboToil 1o pazpaboTke GyHIaMEHTAIBHBIX OCHOB CO3daHUs
BOJIHBIX JUCIIEPCUIl HAHOYACTHIL C BEICOKOUM KOJUIOMIHON YCTOMYMBOCTBIO, a TAKKE
BBISIBJIEHUIO 3aKOHOMEPHOCTEN M peKOMEHIalluil 0 CO3/TaHUIO JTIOMUHECIIEHTHBIX
XEMO- U TEPMOCEHCOPOB, U NOTEHUHANBHBIX MPT KOHTpacTHBIX areHTOB Ha HX
ocHOoBe. COBOKYIHOCTH pe3yJbTaTOB JUCCEPTAIlMOHHON paboOThl MOXHO
KBAIU(UIUPOBATh KaK HAy4YHOE JOCTHIKEHHE, OTBEeJarollee TpeOOBaHUIM,
npenbsiBisieMbiM BAK P® k jauccepranusM Ha COUCKAaHUE YYEHOW CTeneHu
JIOKTOpa XUMHUYECKUX HayK, coriacHo myHkrtam 9-11, 13, 14 «llomoxenus o
npucyxaeHuun ydeHwelx creneHneity (Iloctanosnenue IlpaButenbctBa PD ot
24.09.2013 r. Ne 842 (B npeiictByromeir penakmum). IIpencraBienHas
IUCcCepTallMoOHHas padoTa COOTBETCTBYET IacmopTy cHenuaimbHocTd 1.4.4.
dusnyeckass xXuMUs., a €€ aBTop 3aupoB Pycrtom PaBuneBud  3acilyKUBaET
NPUCYXKACHUS YYEHOUN CTEleHU MOKTOpa XUMHYECKMX HAayK IO CHENHaIbHOCTHU

1.4.4. ®usnueckass XuMusl.

OdunumanbHEIA ONIIOHEHT:

JIOKTOP XUMHYECKUX HayK, IIpodeccop,

3aMecTuTeNb JupekTopa no HayuHoi pabote

denepanbHOTO roCy1apCTBEHHOT' O 6I0MKETHOTO YUpEKICHUS HayKH
NHCcTUTYT DdlIeMeHToopranuueckux coenunenuit wm. A. H. HecmesHoBa
Poccuiickoit akagemun nHayk (MHD0OC PAH)
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