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rro cleurraJrbnocru 02.00.01 _ HeopraHuqecKafl xuMfiq

KoopAauaqraouurre r,r gJreMeHToopraHurrecKr.re coear4HeHr,rq oJroBa u clpbMbr r.fpaJor
orpoMHyro por6 B pa3ruqHsx o6racrsx: oHr.r [pHMeHrrorcr B KaqecrBe neKapcrBeHHbrx

cpeAcrB I4 Kar{Inl'I3aropoB, r.r nporeKaHl.Ie Mrrofux upoMbIIrrJIeHHO BaXHbIX XI,IMI4qeCKTIX

NPOqECCOB CB'3AHO C IIPEBPAIIIEHIZ'MH B KOOPAUHAI{UOHHOM OKPYXEHI4II sTIIX SJIEMEHTOB.

cpe4r, nauouarepururoB, coAepxaqax B cBoeM cocraBe coear4He'nr oJroBa H oypbMr,r,

3HatMTeJrbHyro qacrb cocraBrrfior KoMno3rrrbr c HaHOpa3MepHbrMr4 roKpbrrr4sME. B :rr.rreparype

ofir'caHbl pa3nfiqnrre cnoco6rr noJI]'t{9HItt roHKt4x [JreHoK Ha ocnoBe oKcr,IAoB oJroBa r{ oypbMbr,

oAHa(o oHa o6nagaror pxgoM cyrqecrBe'Hbrx orpauzuenr'fi u HeAocrarKoB. oAnr.ftr r,rs Bu,r.nr,x
I{arpaBneEI'I[ a pa-:pa6orxe MeroAoB fionyqeHl4s HaHoMarep].raJroB .r{Brsercr norrcK HoBbD<

rrpeKlpcopoB' [ocKoJrr,Ky rrMeHHo COCTaB r.r csoficrsa npeKypcopa Bo Mr{oroM onpeAeiurror
xapa*Tepr'rcraKr4 noJryqaeMoro Marepuana. B ce.ss' c 9THM r[cceprar{[orr' aa pa60ra

puxo4uenrco [.B., nocnauleuHar co3AaHr'rrc no,4xo,qoB K crrHre3y IlepoKcocoeAr.rHenfifi orosa
u byprurr, ycraHoBneurrro oco6ennocrefi ITx crpoeHr,rr r,r cnoficrn, a raKxe paspa6orr<e

eQQexranu'x MeroAoB rrplrMeHe'r.rr .qaH'brx coegunenaft AJu non) reHru HaHoMarepr{anoB,
qBrqercs arcrya.nrnoft. Cleaye'r orMerllrl, qro npe,ucraBnennar pa6ora rBJrrercr prrlBlrrr4eM

Haqarofo n ra60paropr.rrE orcracrsreleft I40HX pAH E.f. I,InnonlrroegNr ra T.A. Tpr,rno:6croft
LBy{eH'rr lepoKcocraHHara Harrpus u [epoKcoaHTaMOHarOB Harpr4r, KIUrr4' u 6aput v
npe'4craBnrercq arcryam'uoii Kar B KarrecrBe rfyn4aueura,rurofo rrccJreAoBar{ wfl crpoe ufl u
csoftcrs fiepoKcocoeauHenaft onosa u c]?bMhr, TaK 14 Ans perneum BrDr{Hhrx [pl,rKna,uHhrx 3araq
floJryrleHrar HoBBrx HaHoMaTeD anoB.

cJreryn[IeM: Paspa60ranrr [o.Q(or6r K cr{HTe3y 14 [oJry{eHbr ycroftuunr,re [epoKcocoeAuHeHr,u
oJroBa II c)fpbMBr' onpeAeJreHo ux fipoeH]4e cnoficrsa. pa-:pa60.ran nonrrfi opr.rruua$urfr
Meroa nonyrreHr'rr roHKr,rx nJrerro( Ha ocr{oBe okcrlroB n cynrsu40n oJroBa u cyp6Mbr, Koropbri
OCHOBAH EA ECIIOJI'3OBAHI,TI{ BOAHO-NEPOKCI,IAHbIX PACTBOPOB IIEPOKCOCTAHHATOB IT

nepoKcoaHTIrMOHaTOB B KaqecTBe lrpeKypcopoB. nperuoNennrrfi "neporcu4nuft" uero4
rro3BoJrrer lonyrrar' mrapornfi cneKTp KoM[O3r4THbrx HilHoMarepr{zrnoB, B KOTOpED(

Ha'Oqacruqhr oKcr'raoB unu cym$r.r40n orona u/uttu cypLMbr o6pasyror ro'Xr{e rrJre'Kr.r Ha
loBepxHocrr{ rroAJroxeK pa3Jrr{qHoro cocraBa r4 ltopsoaoruu roM qacJre, Ha qacrrrqax o*cr4Aa



rpaQe'a r4 r.'4 cJroroHeycroftqriB'rx Marepvairax. rlpar<r'rvecnax 3Harr'Mocrb pa60ru
6esycnonna, TaK KaK flonyrrertrre cBe,4eHr4r o xallzrru nepoKcvAa BoAopo.4a rr
nepoKcoroMnJreKcoB oJroBa 6ya1,r rocrpe6oBaHbr B ra60paropurx r,r rexnoror qecKrx
rlpoqeccax c yqacTneM nepoKcr4Aa BOAOpOAa, B TOM r 4cre, flepoKcriAa BOAOpOAa,
cra6r'r:rr'r:r'rpoeanuoro cranHaraMu. Mero4rzvecr{e noAXOAhr, r4cnoJrb30Bar{H6re B rax'or
pa60re npu rr3r{eHnr4 paruorecrafi B BOAHO-nepoKcrzAHbrx cprcreMax oJroBa, cypbMBl, Mor},7
6rrt npaueueHbr rrlr [cc,reAoBa'r4{ BorHo-nepoKcl{AHbx cncreM Apyrtx gJreMeHToB.

flpe4noxeunrrft Mero,E non)^re'rir roH*rrx nJreHoK Ha ocHoBe oKcr.rroB rz cyr'or,rAoB oJroBa 14

C}PbMhI OTKP'IBACT HOBLIE BO3MOXHOCTI4 AJI' NOJIYqEFI.I' INI{POKOTO CNEKTPA HAIIOMATEPUANOB,

B TOM qHCJIE HOB'IX AEO.EH.'' MATEPI,IAJIOB AJIfr 
',II'T',{4- 

I.I HATPAfr.PIOHH'TX AI(Y1{YJI.TOPOB C

ynr neEH6rMr.r 3JreKTpOXr4MnqecKr.rMz xapaxTeprIcT[KaMrr.

'llucceDrauuq cocrorrr rr3 BBeaeHr.rr, B KoropoM Aaercr KparKar xapaKTepr.rcrr.r*a o6nacrn
ECCneAoBaHr'rs a"eropa, lboplry nvpyercfl rleJrb u craBrrc \ 3AAA4U pa60rrr, BOC'MH rraB, B
Koropbrx npeAcraBnearr pe3yJrBrarrr r,r ux o6cyNrenue, 3aKJrroqeHr.rr, Br,rBoAoB, npu:roNerufi rz
cnl'rcKa rlr4Tr4pyeMofi mzreparyprr. pa60ra r.r3Jroxe'a na 23g crpanrqax Marrra'o,,l.'rroro
re(cra, BKrroqaer 15 ra6:rzq, 6 cxerr.r z 106 pucynron.

B neDsofi r,rane, npeAcraBneHhr pe3yJrBTarbr r4ccJreAoBarrr4{ cucTeM BO.TIHO_

repoKcr.rAH6rx pacrBopoB coe4r.rneur.rfi onona(IV) (SnClq_MeOH-HzOz u [Sn(OH)o]r_HzO_
H202), uero40u tMp lt9sn a 170, vro [o3BoJrr'Jro ycraH'Br{Tb 3aKOHOMepHocrr,r o6pa:onanz.r
rll'4po[epoKcoKoMrrJreKcoB' B''IBI'ITE ycnoBllt Ko'Kype'rlrir4 r'rex4y OFf r,r OOF| Ir]ra]rlnMr.r ,,
na.ftrrz on:rurrlalbHbre ycJroBr,r, 3aMelleHr,rs fr.rApoKcoJrrI rarrAoB rrr.4ponepoKcofplTrrraMz B
Koop.quHaqnoHuofi cQepe ar:olron Sn(IV).

Bo sroDofi r.lrane ofiprcaHbr floAxo.ubr K clrgTegy ruAponepoKcocraHHaroB, Koropbre
lJraBHo Brrreraror r,rs pe3ynbraroB, fioryqeH'bD( prt r4g',,e'uu pannonecufi, a TaKXe
pBynbrarhr I4ccJreaoBaHlr{ crpoeHl4s rlr.{polepoKcocrarrqaroB rrleJrorrHbrx MerarJroB. Arroporrr
I4c[oJrL3oBarr BecB ,nMelory{ficx ua6op tprarr.rvecr<ux a $z:r,rrco-xul,ruqecKr4x MeroAoB
LccJreaoBal{Ht' B ToM qlrcJre' MeroAbI xI'IMI'IqecKoro aHaJII43a, TepMorpaBI,IMerpI{H,
peu'eHorpaQzu fiopo.uxa, xone6arelrnofi, ueccoaysponcrofi u peutreuo$oro3reKTpoH'or
(POgC) crleKrpocKorrrar4, .f,MP nopouroB Ha rApax ttesn, ,H, 23Na, 3eK, srRb, 

crrerrpocnon"ru
EXAFS' fnAponeporcocrannaru py6r.r4r,rr n gesnx 6sururaKxe oxapaKTepr,r3oBar$r r,r MeroAoM
PCA. Cae4yer orMerr.rrb, B crpyKrype [Sn(OOH)6]r- c:ra6o r.rcxaNenn'ii roop4unaurEosnrui
oKTa9Ap aroMa olona(IV) o6pasonan lrecrbro MOHoAeHTarHo KoopArHr4poBaHHr,rMt4
rl4Apo[epo.corpyfl[aMn, KaxAa{ }13 (oropbD( ytlacrByer n o6pa-:oranun no4opo4uofi cnxrr,r,
KaK Ao'op z aKllenrop nporo'a' rplrBorr K cyflp.MoJre*yJrrp'brM KoMno3rrurxrM.



B r'e*ei r'nase npeAcraBne'hr cBeAe'r4r o cnHTe3e n crpoeHr.rr4 rxApoKco- ,n

''AponepoKcoco e*uHe*rri4 clprr'*r(v). Haxo4xoii aBropa .rBnrercr acrroJr630Bar{ue, HaprAy c
AplrrrMr'r MeroA.Mr'r, cne*TpocKomr,n Kp anr raAeurr,&rzxaqrzrz [orrreHHLrx coe'r-rHeHr4r,

''OKI.,AHO' 
IITO NOJIOXEIII4E CNCKTPTUIBH.IX :rUUrAfi V(O-O) qJTBCTBI4TCJI.HO K KOOPAI,HAIIIII4

IrepoKcorpynfl aToMOM MeT,UTIA rr cMerrleHo B Hrr3Ko

csoboA'rna nepoKcrrroM. 

wrJa4 ' vrvreu{enu l, HrBKoqacrornyro o6:racrr t'o cpaBHeHHrO CO

B qerseprofi rr*g onucaH Mero.{ [oJryr{errfr T.HKHX nne'oK Ha oc'oBe oxc'.*oB
ottosa u/ura cyp'Mbr r'r3 nepoKcr.racoAepxanryx npeKypcopoB, roropr,rft 3aKrroqaerc, B
t4 cfirlorb3oBar{}tE BoaHo-nepoKcnqHbD( pacrBopoB raApoKcocoeAr.rHenrzii onora(IV ) u/ustw
clprrrlrr(v) B KaqecrBe r{cxoA'hrx cucrelr (rperypcopor) 4nr nonyqe'u, HaHopEMepH'x
oKcrzrrrBx norprrrzft. cne,qyer orMerr.rrb, qro npe,uroxe'urrft anropou ,'nepoxcugurrfi,, 

uero^
'BTSETCS AOCTATOTIHO IIPOCTbIM II IB,IqHLIM I4 NO3tsOJI,CT TAKXE NOJIYIIATB OKCI4,IIHbIE IIcyar$ugnue ,,oKpbrrr.' cMerrra'H.fo cocraBa, coAepn*nlrre oJroBo fi cyp.My B pa3nuq'oM
COOTHOIIIEHAIZ, II TOHKT4E IJICHKI4 OKCI4AON IA CYrrrQrN4ON OJIOBA 14 CYP'MEI, AONIIPOBAHH'IE
Jr[TrzeM, HaTpr4eM r4Jrr.r ApyfIlMH gJIeMeHTaMZ.

B usroft rrane IBJTOXeHEI pe3yrbrarhr rccJreAoBaHrrr BOAOpoaHbrx cnrgeft c yiracrzeM
MoJre(yJr rreporcrzAa Bo,{opo4a B Kpr4craJrnrzqecKr,tx nepoKcoru,4p arax, v o6cyx4arorcx
oco.eanocru nsauuo4eficrrur repoKcrrAcoAep)Karr{efo npeKypcopa c fioBepx'ocrblo

''o.qJroxKr'. Ha,{o o:ruerurr, rrro aBTopoM rrporeJra' orpoMHhrfr o6reu pa6orrr, cBr3aH'bri c
crlHTe3oM 6onsuroro KoJrr4trecrBa Kpr4crarnv qecKzx lepoKcorn,4paroB aMr,tHoKr4cJror (r nepnrre
noJr)^re'br 60nee 20 HOBbrx nepo*corr.rAparoB opra'r4qecK[X r,r HeopraHrrrrec*Hx C'e4r'e'r.rfi),
I4CCJIEAOBAJIT4 E UX CSOfiCrg A TAKXE AHA,,''3 II PEHT.EHOOTP}T.'YPH'TX ,4AHHI,D( II PE3YJIbTATOBKBaHToBo-xItMI4rIecKIlx pacseron' rlonyreuurre r pa6ore 4aHnrre no3BoJrrrrrr BrIepBBIe rrpoBecrr.
cpaBnnrerrHErfi arraJr[3 reoMerp[qecKnx [apaMerpoB BoAopolHhrx crx:eft c y.racrueM MoJrexyn
rrepoKcuAa Bo,qopoAa B nepoKcofriAparax aMrzHoKr'CJrOT, KOTOpBT' cBr4AereJrbcrByer o 60n''efi[poq'ocrl'r BoropoA'hrx ca.rsefi' r Korop'rx More*yJra H202 aBJ*ercx [poroHoAOHOpoM, no
cpaB'e'r4ro c aHiIJrOfrrqH'Mn nsazuo4eftcrnurMu c yqacr[eM MOJreKyn BoAbr B r'Apatx 0,-
aMr.H.Kr'rcJror' floragano' qro BOrOpoAH're cBt3t lepoKcnqa BOAOpOAa {",urrorc,
oqpeAeJr{roqnMr upn $oplrrzpoBaHnr{ crpyrcyp [epoKcort4AparoB opraHr{secKux coe4zuenr.rfiri Moryr o.ecne'n'eatr npe[MyrqecrBe'H.e ocaxreHae 30n, nepo*cocoegranenufi onoBa ra
cypbMbr rra [oBepxHOCTE nOAJron(KH.

B MCCTOft rurAEC OIIIICAHBI CIiHTE3 I.I PE3YJI'TAT'T ICCJIE..OBAHII. HAHOMATEPNAJIOB I{A
ocHoBe orcr.rAoB oJroBa u cypbMrr Lr otcrrIta rpaQena u [poAyKToB trx BoccralrotsJrenr{r.
"Ileporca4nr-ui" ueroa no:nolrer noJryrrarb roHru{e rrJrenKrz oxclrAoB ruu cyarOr,rlon o:ronarImI c)*'BMbI KaK Ha Heopra'rrgec*[x tror,roxKax, 'ra. H Ha Marepr{aJrax opfa'r.rqec*oro



cocraBa, Haflpr'rMep Ha qacrrrqnx oKcnAa rpaoena (Go), B nonyreuuorr,r KoMno3rrrgoM
Marepl4ajre nepoKcocrarrHar-{(cuA rpa6e'a no AaHH'rM CII3M Haroqacrr.rr{Br
IEPOKCOKOMIIJIEKCOB OJIOBA(IV) O6PA3}TOT CIIJIOItrHOE PABHOMCPHOE IOKP'ITI4E HA ,'OBEPXHOCTT4
qacrrrrl oKcr.rAa rpaoeHa. Xoporua-a Mop(bononi, fioKpbrrra, Aocrrrraerc, r.r B cryqae
rrepoKcoarrr'Monara' TeuneparypHar o6pa60TKa MareprriuroB nepoKcocraHHar-or<czg rpaQeaa
r4 [eporcoaHTr4Motar_oKcua rpa@eHa nprrBo4r,rr R BoccranoBreHrrro oKcraaa rpaqpeua a
KPI,ICTAJINI43AIIIiII O(CI.IAOB HA NOBEPXHOCTI,I TIACTI,III BOCCTAHOBJICHHOTO OrCI,r4A TPAIPEUA, IIPI4'IEM
flpr'r HarpeBa'r4r4 06paBrIoB BaKyyMe npu nricorcoft TeMfieparype [porcxoAr4T qacrrrq'oe
BOCCTAIIOBJIEHI,IE OKCII.4OB. HANPUITEP, NO AAHHE'" P@A rr YC:rONUrX BAKYYMA KP'ICTAJ,,I,,3A\Tfr
oKcr'rAa cyp6Mr'r(III) n ucxo4nou o6pa-:qe Go-sbooH lpoucxoAr,rr yxe ,,pu reMrcpar]?e
300oC, a npu 650.C o6pa:yrorc{ Kpr.{crzrnJrbr sJreMeHTapHofi cyp6Mbr.

- B CE.qIUOfi rurANE ONICAH.I CI,IHTE3 I4 PE3YNbTATbI I4CCJICAOBAIIIIJI HAIIOMATEPI,IAJIOB HA
ocnore cynrsuAoB OnoBa r'r c)?bMrJ r4 BOCCTarroBJrer{Horo oKct.a rpa$ena. Ha,,u,tue
nepoKclraa B cocraBe noKpr'rrrrr orKpbrBaer aorroJrHr'TeJrb'hre Bo3MoxHocr' An.f, nocneayrouefr
xr'Mr4'rec*oi uo4ulpUraqur'r KoMrro3zrlrroH'oro Marep[iua. o6pa60rrca cepoBoAopoAoM r1

NOCJIEIFOqCC HA.PEBA'I4 E B BAK)ryMC IIO3BOJII.IJIIZ NONTIIITE TOHKZE OAHOPOAH'IE NNEHKI4
coorBercrB)'rorqtx cynrf,z40n Ha rroBepxHocrt4 qacrr4u Boccra'oBne'Hofo orcuga rpaQeua.
cleryer orMerr4Tb, rrro KoMno3r,rr Ha oc'oBe cynr$aga cyp'Mbr rr BoccraHoBJre'Hofo oKcr4Aa
rpa$ena noJrr{e' H OXapaKTepn3.BaH BrlepB're. zcc:re40nauux npoBoA'Jrr,rcb MeronaMl.
sner<rponnofi 14 peHTrenoBcKofi aet $parcqun.

B eocrMofi r,rase rr3JroxeHhr pe3yJrbrar6r 3reKTpoxr4MlrqecKoro uccJrelloBaHrrr
ZUIOAH'IX MATEPI{.rNOB HA OCHOBE BOCCTAHOBIEHHOTO OKCI.IAA TPAQEUA II OKCI4AOB I4JIII
cym$r40n oJroBa r'rJrrz clpbM'r, noJryqeHHbrx "neporcrgnsnvr,, MeroAoM Ms tturu - a Hefipurt-
r4.H'hrx aKK)'r\{yJrrropoB. flOrasano, qro rrcrroJrb3.Ba'Z e nepoKcr4A.OAepxaqux npeKypcopoB
IIO3BOI'CT NOJIYqATE KOMIIO3I4III4OHHbIE HAHOMATEPI,IANbI HA OCHOBE BOCCTAHOB]IEHHOTO OKCI{JIA
rpaQena a oKcI'IAoB z cynr$rzqon oJroBa r cyp6MBr, KoropBre ,BJrrrorc, [epcleKTrrB''rM'
ar{o'{HLrMr'r MarepriilJraMr4 4,t tturuir- ra narpr,rft-uonubD( ar(wyJrrropoB r,I o6raaaror
yIyrIrrreHHBrMLI 3JreKTpoxr{M[qecKr,rMr4 xapaKTeplrcTtrKaMr{.

1' Tepuunoloru s pu onvca'tru BoAopoAHbD( csxseft. 3ro 3aMeqa'rae orHocr.rrc, Ko Bcefr
pa6ore, r:ar< KaK rre cyqecrByer fiporo'oAo'opHbrx t4 nporoHoaKuenropHbx BoAopo,Hbx
cnxseft. Yuorpe6nenrze rarcofi TepMranolrortu4 HeBepHo. fuAponepercucr KaK r.r BoAa,Brlgrorc,
6u(lyrrxqr'rona;rr'blMr4 coear4He Hnxtu,u Lr uoryr: o6pa-:onErBar6 Bo.4opoAHyro cBr3b r(aK
rlporoHoao'op (r<r'rcnora 3a cqer Kr.rcJroro aroMa BOAOpOAa) rar u nporo'oaKrlefiT'p
locuonanue) 3a crler Krrcnopoaa c HerroAene'H.rMr,r [apaMr,I 3Jre*rpo'oB. He nonx'no, noveuy



np'n o6cyxrer{ur4 B.AOpOAHBT' CB,..efi aBTop rrpaKrr.rqecKrr He rcnonb3yer paccrorHr4, H..,A ,
TO-eCTb HerrocpeAcTBeHHO BOAOpOAHOft CBr3t4. 3TO nprrBoAr.rT K TOMy, qTo Ta6nvua g

AOCTaTOqHO CJIOXHa AJI{ BOC npl/rsTllfl.

2 B raqecree EerocrarKa [peAnaraeMoro Mero.qa noJlyqe',,s roHKI,x n]IeHoK oKcr4aoB oJroBa Ir
cypbMbl Mox'o orMervrb roKcrrq'ocrr, TerpaMerLrJraMMoHI.IeBbIX co:refi, Ko'opble
Ircnorb3)'rorcr B KaqecrBe nncxoAHbrx coe4vueuafi. MoNno rz 3aMeHr4Tb fr.rApoKcr4r
TETPAMETIIJIAMMOHPTr HA N,IAPOKCI,IALI IqEIOqHbIX IrErA,r:rON? KAX SrO IIOBJI}I,ET HA COCTAB

IIOJIyqaeMLx nnenor?

YKasaHurre npz o6cyN4eruz pa6orrr HeAocrarKr' He c'r4xaror srrcoxofi oqeHrc.r
npeAcraBneHHofr Al'rccepraulru. I{cc:re4orauue BLrnoJrr{eHo Ha BbrcoKoM gKcnepr.rMeHraJr'HoM 

14

Teoper'qecr(oM ypoB'e c n c[onb30Ba.r{r4 eM rro,]Horo apce'a,ra $u:uvecrcrzx u Qr.rsrzro_
XI,IMIIqECKAX MCTOIOB 14 CCJIEAOBAHI,I' II IOCTOBEPHOCTB NOJIYqCHHBIX PE3YJI6TATOB COMHEHITfi HC

Br,I3LIBaer. B pa6ore llpzxo4venr<o II.B. pernena BarKHa-* Hayr{Has npo6neua ueoprauzuecr<ofi
XI4MIII4' CB'3AHHfuI C 

'.OXCKOM 
HOB'TX NOgUONrrOCrEii NOJITIEHII{ IEPCIIEKTIiBHbX

Ha'OMarepr{anoB rrrr4po*oro cneKTpa rrprrMeHeHrrr. zlr pa:pa60.ran o6rqzft xourlrercurrE
noAXoA K rronfreHr.rro HoBrrx $y,nxqnouanrurrx Mareprla!,roB.

.{r'rccepraqax rlpr.rxo4ueur<o rLB. .rsr.{erc.{ 3axoHqenHor HarrHo-r4ccneaoBaren.cKoii
pa60roft, BHOCrrr cyruecrBeunrrft nx:rag B pi*Bt4Trre Heoprarrzvecxoft xuMr.rrr, TalK KaK atsropoM
co3AaHBr $lrr4auenra,rr,irBre ocHoBhr nonyr{eHl,' I(OMIO3I4TH'X Marepl4anoB Ha OCHOB.
coeAr'r'e'[ii oJroBa H c]T)EMr'r r'r3 nepoKcr{.qcoaepxaqr{x npeKypcopoB. pesy:*ra*r
r4ccJIeAOB.Hr't orKpblBaror ofpoMHble [epcneKTUB'I Ant pe,,IeHHS Qyn4aweura:*nux r.r

[pEKnaAHbx sagav $usuvecroii xulrzr,, xrrM'r. 3JreMe'roopfaHr.rqecKr.rx coerr'HeHur,
KOOPAI,IHAIIII OHH OiT XUTIT.,.,, 6UOXUVT,TU I,I BE,4CT I{ CO3AAHI,IIO HOBBTX HAEOMATEPHAJIOB.

Anrope@epar noJrHocr'ro orBeqaer coAepxaHr4ro Ar4cceprarlr4t4. J-\uccep..aqut Jrorurq'o
nocrpoeHa' [peAcraBJreH recr ueo6xoguurrft uarepaar. oc'oa'oe co.4epxaHr4e Ar4*Cep.rur\uL.
ony6nurorano a poccaicxux I'r MexAy'aporHbrx xlr)Hanax c BErcoK'M rrHlleKcoM
I{r4T[poBaHUS (4i CraT ra, rJraBa B K'r4fe, 2 0406peuurrx 3zurBKr4 Ha nareHr). pesyarraru pa60*r
[peAcraBJreHr,r Ha MexAyHapoAHux xon$epeuqurx.

,{rcceprarluonuar pa6ora flprxo4veur<o rI.B. cooreercrnyer naclopry cneqr4arn'Hocrr.r
02'00'01 - HeopzaHuqecKan xwtut (o6nacrrz kccreroBa'r.rs 1-7). B rleroM cqr.rrajo, qro
Al'Iccepraqlrouxa-r pa6o'ra flpr.rxo4venr<o II.B. no ar{Ty4n6gocrr4, rleHHocrg rron) reHHLrx
pByJrLTaroB' nayruofi HOBr'{3He, fipaxruqecKox 3HaqrzMocrrr, obreuy nonHocrbro
coorBercrByer rpe6oaanuxu n. 9 <IloloNesu, o noprlKe npracyxAeHr.rq y,rdnr,rx creneHei)
BAK Mlruzcrepcrna o6pa:orau Es. v Hayllu poccuficrofi (De4epaqru, flpeAtrBrrreMbru K
Ao.ropcKr4M AucceprarlzrM, a ee aarop, flpaxo4veuro ll€rp Ba,repren*r, 3acnyxr4Baer



npucytq4eHl,It eMy freHofi crerreEr.r AoKTopa xlrMl4rrecK.rx Ha),K no crrellr{ajrbHocrra 02.00.01 _
HeopzaHu.tect tn xwua.

.{or<rop xrarr,l.rvecKr{x Ha},K, npo$eccop,

sare.4yrorqa"a na6oparopuefi

rrrApriAoB Merajrnon llncrr.rryra
gJleMeHToopralrrqecrr,rx coennuenufi

ru. A.H, Hecrraeffrosa pAH
llly6u ua Eneua Cororr.roHosHa
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