
OT3bIB O OI,ITIIIAJIbIIOI O OilIIOHITIITA
Xtuxapeeoii tr4puHrr I'eopnrreBHbr ua Auccepraqurc fpuropr,eBa MaI(cHMa
BraAunrupoBr.Iqa <<Clrrrres, KpnclaJrJrrrqecKue crpyKTypbr rr ceofrc'rea
ceJreHr.rAos ItuRZ-CuSer (RE-pegrco3eMeJrbrrbre ?JreMeHTbr>>, rpeAcraBJrerrrryro
Ha coucKaHue yuerrofi crerreuu KaHAr{Aara xnMnr{ecKrfx nayK rro

c tre urraJr buocrrr 1.4.15. Xu naus rBepAoro refl a.
Arcryarr,Hocrb reMbr
B nocne4Hr4e Aec.f,Tnrrerr4fl r4ccJIeAoBareJi-sMI4 feprvrauzw, flnouuvr, CIIIA,

Pocczt't, Vu11uu, (tparrqnz, Yxpannl,r yAeurercr [pi.rcranbHoe BnHMarrue

uccneAoBaHvrtrM cJro)nHbrx xaJrbKoleur4AoB (rpoiinuv Lr uereepunl,r) v3ta AX

MHoIoTII4cJIeFIIJrIX qeI-IHEIX Srzsraxo-xaMl4r{ecKl4x cgoficre: olrrl4rrecKl4x,
MaruIurHbIX, oJleKTponpoBo/IHbrx, ilonyilpoRoAur4KoBbrx 14 Apyrr4x. Eolee 200
o[[caHHr,rx B Jrr4Teparype coeAaHeFrufr runa AREMCh: (A : Sr, Ba, Ev; RI}::La-
Lu, Sc, Y; M: Cu, Ag; Ch =' Se, 'Ie) [oKa3anl4 rrepcneKTr4Br{ocrb rrx [pnMe]reHt4,
npl{ I43roroBJIeHI4I4 raudlpar<pacnofi r4 HeJr}rHe imofi orrrzKr4, TepMooneKTpzlrecKhx
Marepl4anoB, a laK)r{e 3JreMerrroB coJrFreqrrlrx 6arapen. {aHuoe Ha[paBJIeFrr4e FrayKil

v TexHI4I(I4 OTFIOCI4TCTI I( aKTyaJIbHbIM 3aAar-IaM rrolrCKa IIOBbIX frpaKTI4r-teCK[{

3IrarII4MbIX MarepnalloB, trprrMeHeFrr4e KoropbrX tunpoKo eoc'rpeSoBarro
r{eJloBeqecrBoM. tr4s erolo cneAyer, qro reMa 4anrrofr Auccepraqlror-rrrofr pa6o'rr,r
tlBJlf,e'rcfl aKTyaJrbHoti r<ar< c FrayLrHofi, rax u c [paKTu.{ecKofi Tor{Kr.r 3penr4fl.l-{e:rr,
paSorr,r pa^:paSorr<a cuoco6on cl4Frre3a r{erBepHIIX lerepoMeraJrJurLre cKr4x

ceJreuulloB EuRZCuSe3 (RE= I-a-Lu, Sc, Y), perreHr4e v ylor{rrer;he r.4x

KpI4craJrJIrrqecKHX c'rpyK'ryp, nccneAoBaFrr4e r4x MafHr4TI-rblx ri onrl4lrecr(hx cRoiicln.
CleneHs o6ocuosaHHoclu uayqHF,Ix no;roxenufi, BblBo/loe t4

peKoMeHAarIr.rii
Aua,rvs nI,ITeparypHbIX AanHF,rx rro reMe 4anHofi Aucceprarllrr4 [oKa3aJr, r{1'o

ctseAeHn,s o MeroAax IronyqeHl{r r{erRepnbrx ceJreFrrzAon FluRECuSe3 ue }r3Rec'fFrl,r.

B 2020 roAy I4ccJIeAoBareJuMr4 ras CLIIA (Pal I(. v 4.p, NPJ Comput. Mater.)
BrrepBble 6trrtu crrporHo3I{poBaHbr }{a ocrroBe reoperr4r{ecKr,rx DF"f-pac.]e'roB
Bo3Moxllble crpyl(TypFIbIe rl4rrbr coe4unennfr, rrpocrpauc'rBeHr{bre lpyrrrrbl t4

3Harlelll4-q IxI4pI4IlbI :atrpelqeHnou 3oHbl l\nfl r{eTueplIbIX xaJII)KofeHu/loB 'ft4IIa

MREM/Ch: (r4e IV[ ,=,, s-, y'eLrevenr; M/ == d-JreMeHr:; RIr .=. peAKo3euclsrl,u,r
oJIeMeIrr; Ch : S, Se, 'fe). Aerop Al4ccepraqrzu fpzropbeB M.B. rre3aBucr4Mo or
unx (Pal I(. ra Ap.) ercnepI4MeHTaJIbHo iloryqun ilepBbre rrerRepHbre ceJreFrr{ L\br v
o6rrapyrrlul orJrI,IrII4e MexAy npr4BeAeHHbrMrr pacr{erHbiMr4 AaHHr,rMr4 Meroaorra DF'l'
kr cBoI{MrL Kporrae rofo, ilpLr HailkrcaHM Ar4cceprallnonuoii pa6oTr,r aBt'of)
rlpoaHanu3LrpoBan JInTepaTypHbre /laHr-rbre |Io pa3Jlr.]r,rHbrM MeTO/IaM cHFtl'c:lel
rrerBepllbIX ceJreFrr4llog EuRfCr-rSer (Rfi'-',L,a-I-u, Sc, Y), Kp14craJrJn4,recK14M

cTpyKTypana oSpaslloll, 3aKol{oMepl{ocrrM r43MerreFrr4q crpyKTypFrbrx rapaMerpoB
or paAl4yca Rli. Bcelo npoaHanIl3r{ponaHo 128 rzcroqHrrKoB nr4Teparypr,r. Xaparrep
nl4Teparypbl [peAcraBJleHuoit gncceprarJLrlr Hocrrr oKcrepr4MeFrranbHo-pacueruufi
xapaKrep.

I{ayvnan HoBH3rIa Ar4ccepraqnouuofi paSorr,r fpuropr,ee M.B. He Bbr3brBae'f

corunegzfr I4 onpeAerflerctr pe3yJrl)Ta'r'aMr4 HccJIeAoBarrr4fl BbtHocr4MbtMrz Ira 3alrltr'fy:



- Bneperte trpe/IJroxeH MeroA c14r]Te3a noJrr{Kpr4craJrJrrrqecKr4x coq-\vsesuit
EuRECuSer (saqkIr1eH IrareHronr JVs RU 2783926) u orrrr4Mz3r4poBaHbr ycnoBrtfl.
rr o Jryq e H i4-rr M o Fro Kp r{ cr aJrb H bx o 5p a: q o n .

- Bueper,Ie onpeAeJleHa Kpr4crannulrecKa-s crpyKTypa l4 coe4wnenpri,t l-ruR}lCuSer
(RE : La-Lu, Sc, Y) 14 ycraFIoBJI€HlIbIe crpyKlyprrbre rapaMe'rpbr Bcero prlta
ceneHLIlloB /lertoI]HpoBaFrr)r n Kev6pu1>rccxwit rlcFrrp Kpr,rc'raJrJrolpacf u.recKr4x

/{aFrrJbrx.
- Bnepuue oKcrep14MeHT'aJIbno L{3yLIeHLr MaI'HhrFIbIe vr orITI{qecKI4e cgofrcrea
coe,4nHeHzfi EuRECuS er.
- Bnepnr,Ie Ha ocHoBe DKcneprrMeHTaJrbHo uonyrIeFIHbIX crpyKTypHLIX /Iar;rrlrx
npoBeAeHrt DFT-pacqerbl 3oHHEIX crpyKryp, SouonHbrx crreKTpon lluRl'.CrlScr,
onpeAeneHbl TI4rIbI 14 BoJrrfoBr)Ie r{ucra Syrr4arraeFrraJlr,Frbrx MoA, trFl'feprrperr4poBar-rbr

9 Kclrep u Me FrraJrb Hbre HK- ra KP- cnerTprr ceJr eu n/(o B.

- Bneprrre yc'rarloBJrerrrrbre 3r{c[epl4MerrraJlbFrr)re 3r{aqeFr wfl r]tvpr4r{I)l 3arrpelrenrrofi
3oHbI E,r-rRlrCuSe3 [oKa3&Frbr r] cpaBHer.rr4r4 co 3Harrerrkrfllr^pr, nonyr{eHHbrMr4 B xo/le
ab initio pacr{eroB.

Ilparcru.recKaq 3rraqHMoc'rb Ar4ccepraqnouuofr paSorr,r He Bbr3brBae'f

couueuulfi . Pesylrrarrr paSorbl npeAcraBJr.f,ror co6oii KoM[rreKc rrayqHr)rx zn anu n

flo ycnoBl4-qM cI4I{Te3a) cTpyKTypFrbrM [apaMeTpaM, ofITI4qecKr4M, Ma]-Hr4THbrM,

xo:re6areJlbrlbrM xapaKTepl4crr4KaM ceveilctsa qerRepribrx cerreHrz/IoB Flul{l-.Cr"rSc;.
Paspa6o'ranur,tn cnocoS cr4rJTe3a rroJrr.rKpr,rc'rarJrr4r{ecr(r4x oSpa:r1on vI

oIITl4Mr43r4poIralrHble ycJroB14rr rroJryqeFrr4fl MoHoKpL{cloJrrrFrbrx oSpa:rloB ceJrerrr4t\oB

Mofy'f navt'ru lxplpoKoe IlpaKTr4r{ecKoe rrplrMeFreHr{e B rrpoMr,rlxJleHHocTr4 r4 TexHaKe
[pn pa3paooTKe Lr |IoJryr{eFrr4H HoBbIX orrTr4r-recKr4x, rrony[poBo/Itr14KoBbrx
MaTepr{aJroB 14 COJIHEI]HbIX 3JreMeHToB. Bnepnr,re ycrauoBreHHbre
peIrrfeHoMerpI4qecK14e 14 Qrzsuro-xr4Mr4qecKHe xapaKTep14cr14Kr4 coe4ruerrun
EuRECuSe: {BJrflrorcrr crpaBo{FrbrM Marepr{anoM.

I-Ionlte pe3yJIblarLr, rroJrllrerrrrbre AuccepraHToM, 5e:yclonlro, lloJr)r(rrbr 6;r'r'r,
rIcrIoJIL3oBaIrbI B yue6rrorr upouecce. PenoveuAyerc-q rro pe3yJrLTa'raM

Ar4 c c epra r\vpr rB 4arr, M o r r o rp acp rzto u yv e 6 u o e n o c o 5 n e .

OcHoenr,re Hayqrrbre pe3yJrb'rarbr r.r ux 3uaqr{Moc'rr)
Bo nne4enuH oSocrroBaFra aKTyaJrbllocrb reMbr, orrr4caua pazpa6orar{rroc'r'r)

leMbl t4ccJleAoBanvrfi Ha MoMenr lrarraJra Avrcceprallr4olrHofr pa5orr,r, orpa)Kelrh,r

leoperaqecKa.fl v npaKTl4rrecr(ar 3rlarrr4Mocrb Anceepra:]z^n, cSopvy:rr4poBarJbi
I-IeJIb, 3AL\AqLI, nOrOr{eHI,IrI RbtI{OCI4MbIe Ila 3arquTy, Hayr,IHafl LtoBvl3Ha) Me'l'ollbr
I4ccJIeAoBarrvrtr, anpo6ar1ufl., rrr4Lrqrr>rfr Brc"laA aBf'opa, crpyr{Typaw olrev paSo'rr,r.

B nepnoii I-JIaBe o6o6udeurr Jrrzreparypr.rhre r(aFrHLre ilo c14Fr'fe3y,

crpyKTypIlbIM u cf r:uro-xI4MI4rJecKI4M napaMerpaM coe4nHeHufi cenencrsa
MREM/Ch:. Paccnaorpeusr Bce xapaKrepHbre crpyKrypHbre rr4n6r 14

npocrpaHcrBeHHbre fpyrr[br l.nfl ceMeilcrsa AMM',Chr rE vx crpyKl]ypFrbre
oco6euuocrn. llocrpoenrr crpyKTyprrbre Kaprbr Maruyca-folr,Tlnrtrr41ra rro
AaFIHrIM KplrcranJroxt'rMnqecKr4x 6az. fltvt coeAr4Her{zfi MREMiCL, 1M: Eu, Sr, Ba)
IIpeACTaBJIeHbI /IaHIILIe [O LILlpr4He :anperqellUOfr 3orrbr, THnaM Mar']n4t']ro|o
ynopsAoqer]WA, TepMosIeKl'pr4lrecKfiM XapaKTep14c'raKaM, 'reMrrepaT'ypaM A

gHTaJIbrIHt{M cf a:onux repcxol(oB, xapaKTepy rrraBJreur4q, noLrrzvopcirr,isrn



MOAT4QTiKAL\r4trM, OTpa)r(eHbl I{e/IocTaTI{I4 CyUeCTByIOTIII4X Me'folloB C14ll'fe3a.

AHarus nureparypHbrx A&FrrrLrX rroKa3an ilepc[eKTl4BHoe'ub v3yveturt. coe/(httetl]Jil

EuRECuSer KaK rrorelrrllraJrbFrbrx FroBbrx noJrynpoBollu14t(oBrIX, M&I'It14TIILIX,

TepMo3ner{'rp 14rl ecKI4x Ma'f ep H aJl o B.

Bo nropoii rlasc ilpeAcraBJreFrr,r MeroAbr [pqMoro I4 KocBeFIHoro c]loco6oB

cr4HTesa, xapaKTepwoTvIKa r4cnonb3yeMblx peaKTI,IBoB. [It rIOIyr'IeFII'It

nonuKprrcraJrJrr4r{ecKr4x o6pa3rloB c BbIXoAom 95.1-100 oA ucnorrb3oBalr Mero/l
ROCCTaHOBT4TeJIbHOfO CeJIeHUIII4pOBaHZ' MHO|OKOMTOHeHTTIOfr OKAI4AI.IOfr CM eC 14,

ilonyrreHHofr TepMoJIH3oM coKpr4craJlJrr43oBaHHbIX IrI4TpaloB MeraJIJIou, a 
^JltlMOHOKplrCTaJrI4r-reCKr4X -.CI4FrTe3 r43 sJteMeI{T'OB C IIpUMeHeFIHeX4 ibJIrOCA.IA?J|O>KCIJI,l

rtpo6oro/]foloBKa, ycJro13nr oKcnep14MeFI'foB, Me'roAbI Qr:uxo-xaM14LIecKot'o
a}Jalil43a Lr Ofrr{caFro llpr{MeHreMoe oSopylonaHvre 14 rlpofpaMMHoe o6ecue'{enne.

I1p lrne4en o o IILI c aH 14 e M ero/( a Syrr xqn oH a^II a rrJlo'tHo crl{.
B rpel'beii rJraBe [puBoArrrcr{ oKc[epuMeHTaJIbHbIe v reoperl4t{ecKtae

AaHubre rro r4ccJreAoBar{Aro ocoSeHFlocrefi Kpl{crannuqecKlix crpylfltyp
EuRECuSel, npoBe.{eIlI{bIe c IIpnMeHeHI4eM coBpeMelII{bIX llpofpaMMr{btX

KoMlJreKcoe. KprcraJrJrr4r,recKae crpyKTypbr 11 norut<pl4cranJluqecKl{x o6pa:ttos
r43y.renbr Me'roAoM nopourxonofr perlTreFroBcKoI,r AI4chpaKql4r4. [\tn Bccx

coeAI4neHUt rpe/IcraBrreHbr 3KcrrepnMer{TaJIbubre, pacLterlrble w pa3Hoc'rIlbIe

4ucppaxrorpaMMbr rrocJre yroLrHeFu4r Kp!IcrannuLIecKof crpyKTypbl Me'fo/-loM

Puleerrr,4a. 3 o6pa3rla cJroxFrbrx ceJreHr.rAoR IloJryqenbl B BrrAe MoHoKpl'tc'faJlJlotl.

CrpyxrypHbre /lauHbre c Sarroparurr AocroBepHocrll rpeAc'raBreHbl e ra6latlax
TeKcra Ar{ccepraL\r4v v lrpprJroxeH]Zlflx v 

^eiloqrvrpoBallbl 
B Me}KAyHapoAIJylo 6a3y

AaHHbrx CCDC. {aHuue peurreHoc'rpyK'rypHoro vt 3HeproAI,Icttepc14oHIIoT'o

penrfeHocrreKTpaJrbl{ofo aHaJrr{3oR corJracyrcrcrr. SxctIephMeFITaJIbHbIe 3tIarlcFIt4Ji

rlapaMeTpoB 3.t{. co|JracyroTcr c paccqr4TaHFlblMl{, iloJIyqeHHbIMA C

r4crroJrL3oBarfneM SyrrxrluorraJra PBE0. Kpuclarrr4riecKI4e crpyKTypll ortl4cotIT,T c

[oMorqbro Kpr{crauroxhMr{r1ecr<ux {ioprnny,r Flzrrnu. Bnr6op KooplII4rIaquoH]{bIX

rron\{3ltpoB ocyulecTBJrelr c r4c[oJrb3oBaFrr4eM IIpaBI4rIa llolr'rrira, rpoBeAeI] pacqe't

RaJreFrrr{brx ycvrnvfi xaruosoB ferepoMeraJlnl{qecKrrx ceJIeHI4Aon. IloxasaHo, t{To

yMenbrrreHr4e crpyKTyp[rbrx rrapaMerpon (4nIau cex:eil, ilapaMerpoB o.1., o5r'eva
e.-a.) n prAy P33 rcoppenupyer c yMerrbrreHl4eM zol{Iilolo pailrryca P33. fleteuun
rr,ropQolporrun Lr KpHcraJrJroxr.rMr4r.IecKoI'o c>Kalvfl B ceNaefrcrue BuR[-rCuScr

rrpocJrex(eFrbr B nocJre/loBarelruoii cMene AByx IIpocrpaHcrBeHFIbtx I-pyrlll,
r{eTbtpex c'rpyK'fypHbrx 'fr4froB, r{3MeFIeFII4H KOOp/-lAHall140I'lFIblx fioJI14s/(pOIr.

floxa:auo, r{ro cMeFra crpyKrypHoro ^rkrrra e EuRIlCuSe3 onpeAeJlterctl pa3MepoM

r(arr.roFra RE,3n. C'renenr r4cr(alr{eHur rerpaoApoB oxapaKTepl{3oBaHa c rloMoilrbto 14-

AecKpt{[Topa, IIpocJre)Ke]ro nocneAoBaTeJrbrfoe QopNarzpoBaHI{e uan6olee
cr4MMerpr4r{Hofi crpyKTypbr. llpo}reAeHo cpaBHeHue ronyr{eHHIIX KpzcraJIJIHqecKI4x

crpyKlyp c r43oMopSrlr,rriara coeAr{}retlkrflMvr. flory.lsllHLle crpyK'rypHllc Aattttl)tc Ito

EuRECuSe: no3BoJl4Jrr4 l{orloJurlrrb crpyK'r'yp}rbre Kap'f bt {e't'Bep}lbtX

xa.rrbKorel{I4AoB EuRllCuChr (Ch '.' S, Se, 'l'e) rz MRIIM/Ch, (M ''=' f',s, Sr, I}a). C
rroMou(bro DF'f-pacue'ror 6rrlu r4urepnperlipoBalrll 3Kc[epLIMeIrraJIbHbIe KP- n
L,lK-cner<rpn. 3xcnepuvtelrraJrr)Irbre kr p&cgerFrbr€ cileKTpbI npeAcraBJIeFIbI B

cpaBHeHr4v Lra phcyrlKax B TeKcTe Al4ccepTaL\tLv, 13 npHnox{eHLru 'fipeL\cTaBJIeIIbI



Ta6nr4ur,r paccqhrallHbrx BoJIHoBbrx r{zceJl u vrH\-erru4BHocrefi MoA KP- 14 L4I{-

crreKTpoB ceJIeHr4/IoB, TaK )r(e |IpeAcTaBJreIrbr r<o:re6aleJr6tro-&KTI4l]l'lblc Mol(bl

[prrMecr4. C fioMolubro DlrJ'-pacqeros c Hcr]oJIb3onaIrLIeM rI46pI4IUJ.',;tx t4

rrerr46puAHr,rx Synr<rluorraJror nccJle/loBaHa 3oHHat crpylflypa 14 nJtoltttoc'l'l)

cocrotHllfr, paccuuraHr{ble 3HarleHr4.f, rxHpI4HbI 3alpeqeHIlofr goul,I [peAcraBJIeI{bI

B ra6nliue Arrfl Bcero pr1a P33. 3rcnepuuerrraJrbFroe onpeAeJIeHI4e rrpfllrroh 14

Henp-f,Moft rxr4pr4Hbr saupelqeuuoii 3or'rbr coeAr4ueHl4fr IrpoBeAeHo Mero/-toM

nlo4raSzqr4poBaHHofi Ky6enxu-MyHr<a. llpoee4eHo cpaBlJel{ue 3I{aqeFII4fi ILII4pI4uF,l

3a[peueHHofi soH],r c cynr,cpllAllbrMh alraJrofaMn. 3rcttepl,rMerjl'aJlr;]ro I43]I{ctr)t I.j

'reope'rr4r,recKra rro4po6rro o6cyx71crr,r Malur4'r'r{r)re cnofrcrea coeAultettrfr
EuRIlCuSe3 BCer-o ps1a P33. MalFrr4'fr'rble xapaK'lep:,u.clr4t<v cBeAeI.Ib] n 'raSluqlt,
'f epMo M ar-H I,r rHbr e 3 aBLlcaM o cT 14 Har- IfllIHo [peAcTaBJ IeHbr Ha pvcy H Kax.

fucceprarlwn xopotlro oQopuleHa, coAepxr4T MHoro no/ITBep)KAaroilu4x

raSnuq la pr4cyHKos. BbrsoAbr no Arrccepraur4r4 HayrrHo oSocnoBaFIbI Ii orpax(alo'r
BCe rroJryqeHrrbre B xoAe BbrilorFreFrr4-s Ar4ccepTalluoHnofi paSo'rr,r

oKcnepr'rMer'r'r?JrbElble Ir reoperzrlecKr4e pe3ynbrarbl Bce ga{sJrerlllble n pa6or c

pe3ynbrarr,r ouySrnKoB arrbt B perlerl3lipyeMblx r43 AaI Ir4 flx.

l[oclonepHocrr, v Ha/le)r(Frocrb Bcex DKcIIepI4MeHT&JIE,ITIIX Aal'IIl btx

AOCTI4faeTC.S 3a CqQT 14CrrOJrb3OBarr4fl COBpeMeHHOTO CeprrZQZUI.4 pOBaillIOI-O

oSopyloeaHr4n (yO-(IJV-2600), KP-(Horiba JobinYvon T64000 n XploRa) z I4It-
(VERTEX BOv FT-IR rz Cary 630) cueKrpoMerpbr, roporuKoesrfr ([POEI-7) u

MoHoKpr{cranbHr,rfr (SMARTAPEX II) au$paKroMerpll, CKBI,{/1-MalHLiT'oMo'rp
(MPMS3); cl(aHupyroqufi elexrponusta MplKpocKoll (JEOL 65 l0 LV),
corpeMeHFroro rrpor-paMMnoro oSecue.reHz.s (CAST.I:1P, CRYS'fAL17, Oxlbrcl
Instruments AZtec, SHELX, I'OPAS-3, Platon, HABITUS, Search-Match),
B3aHMoltoloJrlrrrorLlrax cpra:raKo-xI4MLiqecKprx Mero/-[oB, Koppenquzeii nonyqeHI.IbIX

pe3yJrbraroB c cylil,{-ru4nbrMr4 tri reJrnypl{AHr)IMtrr [por{3BoAFrLrMr{ AaI{FIoro 'rr4ila

coeilr4rrerrr4fr. flnr npoeeilerkrn KBaHToBo-Mexar{r4r{ecKr4x pacrreroB lrpl4MeHtJrct

MeroA DFT c HcrroJrb3oBaHr.reM KaK ru5pu4nr,tx, TaK v IJerI46pI,tllIIbtx

cpyHrquoHaJroB. B ce neo6xoAuMble pacrrerbl npoBeAelrbl KoppeK'rHo.

Bce cQopMynnpoBaFrr{bre aBTopoM llr{cceprarlr4}i [yI-IKr]I)I FIayqIIofi Itot;n3ut,t,

Teopeu{r{ecxoii 14 rrpaKlr,rqecxoii 3r-Iar'IzMocrr4, ur)rBolIbl uo Arrccepraryr4v ,rBJtrIlo'fcl

o6ocuonaHrrbrMr,r, Iloly.leunr,re B Ar4cceprarlr4r{ pe3ynbrarbl rroJrllocrblo
cornacyurcfl c oSrue[par{.flTbrMZ ecrecrBelfHoHayr-IHLIMH 3aKoFIaMu v
rrp eAcTaB Jr e Frllr M rr .

Aupo6aqus pa6orbr.
flo pesynbraraM paccMarpnnaeuofi /u4ccepraqvvr ortyS,JrlrKoBaFro 20 paSo'r, n

roiu qucre 3 crarbr4 B )nypHanax Web of Science. Pesyrrrarbr I4ccneroBanuh

/IoJroxeHr,r 14 onyS:iuxoB&rlbi r-ra MFroror{r4cJreFrrrbrx Mex4ynapo/I}'rhrx,
Bcepocczficrnx Hayr'rrJbrx r<ou(repenqnrrx B rer{erlre 202f-2023 fr. l4Naee'rctl

rrarerrr (convrecrtro c coaB'ropavz) rto c[oco6y cytnresa coeAI4]IeuuitEIRECr-rSer.
IIpn npopaSo'me /Ir4ccepraqr{r{ Bo3Frr4K prrA BorrpocoB H 3aMeqauurt:

l. Hecuo'rpr Ha 6olruroe Korr4r{ecrBo pa5or, rocBtqeHFIbIX coe/{I4nellt4tM

MRECuChT (M : Sr, Eu, Ba; Ch: S, Se, Te), oSoduleHlle crpyKrypnblx /IaIIrtbIX LI



2.

3.

Br)rqBJIeHpIe 3aKOIJoMepHoCTefr c/leJlaHo ?IMSHFIO R /-(aFIIlol{ pa6oTe' OArtar<o, B

BI)IBoAaX AlIccepTaql{o I{Hofi pa6 oTLI 3To 3 aKJI}or{eFIt'Ie oTcy'f cTBy e'r'

y rIoJIIr-IeFITILIX coeAI4I{eIlI4fi oKc[epI4MeIJT&JIr,Hr'Ie 3Haqeuli"q Ixt{pI4III'I

3anperqeHr{ofi 3oHbr Jrexar n unrepBaJlax L19-2.09 3B. Ecrn nr'r KaKI4e-JIu5o

KOHKpeTHbIe peKoMer{Aallr4tl rro r4crroJrb3oBal{ulo TIaIIIILIX qeTBepI'IbIX CeJlel{n/Io13,

14 cxoA-f, I43 yCTaHOBJIeHHO f O Orrrl4r{ e cKo f o IrI{Tep BAn a?

B pa6ore BcTper{alorcx orAeJIbHbIe oler{arKl{ (crp' 24 (ynopr4oqeBaIII4e,

onpeAeneHllble BMecro oIIpeAeJIeHbI), c'rp' 32 (zur<onrpy3rIrHoMy BMec'fo

r,rHrcourpy3rFlo), crp. 39 (cpeppn;vaI'FIl'IrI.ll)Ie), .tp. 43 (IJ2S BMec'fo H2Se), c'rp' 80

(pu._u"t:aHHlle), cTp. 90 --o/II4OullupollaFlllou), n cnrzcKe coKpalqeHl'rfr crp' 104 se'r

pacurraspoBr(H KII, B3MO n FI3MO, a n rer{cre /Iaccep'ralltll4 OIIZ uc'rperlalo'rctl.

flo.reivry Br,r6parr uMerrHo r4o)-\tll\e3r4tr B Kar{ecl'Be S:uoca? Kaxne anb'lepHa'I'I4BI{LIe

,fn-"ui roryi 6rrrr, rrcrroJrb3oBoHbr ZIJrr soJryr{elll4q AaHHrIX coegvueuuit?

Co.A"n.r, us EuRECuSe: o6pasyrorcrl B rpofinofr cncreMe Cu2Se-REzSe:-IluSe e

coorHorx ekrr4v i CuzSe:RZ'zSet:2EuSe, ror{eMy nudpan IIMeFIIf o erot cocran?

CooreercrBue pa6o'rr,r uayuuofi crreUrraJrI'Hocrlf . /{uccepral]I4oIIFia-q

paSora cooTBe.;crByeT flac[opTy cIleIIuaJILHocrl4 1.4.i5. Xut'tttts rl]ep/iofo 'T'eJla ll

cneAylou!{x [yIIKTax:
1. Paepa6or:r<a v co3Aanr{e MeroAor cI4IITe3a 'rneplo$a3llbIX aoe/InHellt'{I4 A

MaTepI4aJIOB.

2. Izleyveurae frpocrpaHcrBer{Hofo v 3JTeKTpOHHO|O CTpOeHTI{ TBepAOipa3HbIX

co eALIHeH uit u tva,reprr aJI o B'

3. KnaHroso-xr{MHLrecKoe ollucarrl{e v [peAcKa3aHvre crpoeHl4q 14 cl]oHc'fB

'f BepAo (ba3 HbIX coeAI4H erl ufr 14 tto Na Lt os I4t tl4la'

Co4epx<anre ae.r.ope$epara rroJIHoc'rF,to orpa)Kaell oclIoBHI)le IIoJloxetlhtl'

rpuBerIeHFII,Ie Il AI,Iccep'raIlLILr. ABrope$epa'r coAep)I(I4r 13 pucyur<oe m 4 'radltnrlsl,

oSoprurneH aKKyparlIo.
Br,lcr<asaHHble 3aMerqaiF^:/^fl.I4 IIOIKeJIaHZq He CHI4)I(aIOT XOpOIXefo BIIeLIaT-lIeFI[-q

o Ar4ccep rar\Au I4 r{e craBrrr rIoA coMFIeHI4e ocFIoB}Ir,Ie BbIBoAbI. tr4gnox<eHHltfi e

trr4caepTarJkrL4 MaTepr4an npeAcTaBJrqeT co6ofi pe3ynETaTbI 3aKOHrleHIIOfO

uccJre.[oB aHnA.IlocranleHHbre a]lropoM 3al\a\t4 pelllellbl 14 lleJll /ll'lcccp'rat(uotlrtoit

pa6orbr Aocrr4rgyra. ]-loer,rc r1ayr{Frbre pe3ynbrs'Iibl, rloJlyrleltllble AJ'lccepTalr'foM,

OpHfI4ltaJIbFtl,t, OSnal\arOl' tlayVuOfi rtOgtt:ttOfi 14 trpaKTI4r'leCKil 3IIaq14MT)I,

/-IeMoric,rpLlpylo.l' cyulecrnenuufi llKJIa/l B KpLtcraJlJloxlrMlIlo 14 xI4MI4ro rllepl(ol'o
.FA TT A

3arlroqeuue
fraccepraqgoHHafl paSora fpraropr,esa Mar<clrMa BJIa/IuMt{poBUrra .fl llJltl e'rctl

3aBepg1eHIILlM, qeJIOCIHbIM HayqHF'IM I4CCJIe/IOBaHHeM, IlbIrloJ'll-IeHIII:lM Ila

&KT)?JrbHyro .feMy, e r(ol'opoM paspa6albtB&Iorcfl 14 ol11:t4vvl3hpylo'I'ctt ycJloJJl4tl

cI4HTe3a FIORbIX llOnyilpoBo/lH14KOBbtX A MafHrl'rFIbIX I'erepoMeraJ]Jll4LlecK[1x

r{erBeprrLlX ceneFlv/(oB LluRICuSe: (RE -:: La^I'u, Sc, Y), paccMarpl4Raerct

r{3MeHer{ue Kpr,rcraflJrnr{ecKofr crpyxrypbl 14 cnofrcru coeAI'IFIeHvrk B 3aBucl{Mocrl4

or paAHyca peAKo3eMeJrbllofo vor]a.

!,r4ccepraquoHFra.f, pa6ora fpraropreBa MaKcuMa Bna/InMI4poBI'IrIa <<Cutt're:,

Kpr{arannr4r{ecKue crpyKrypbr yr oBoiiclBa cerIeFI}u[oB ]luliECuSer (R11-

4.

5.



peAKo3eMeJtbHF,Ie 3JreMet,I'fbr)>, rtpe2lcTaBJrelJllafl Ha cor,rcKar-rr4e yr-relloil c'rellerIh
KaIlAI4AaTa Xl4MI4qeCKnX IlayK, IIOJIIJOCTI)IO COOTBOTCTByOT IIaCrlop'ty

cneqriaJrbr{oc]rr4 | .4 . I 5 . X^wwn rBepAofo reJra [r yAoBnerBopf er Tpe6 oBarrr4qM B AK
PO K KaHAr{AareKrrM Ar4cceprarlr4sM (<flonoxcerfr4e o nopqAKe rpl4cyxqelrr4tt

YIIEFII,IX CTEIIEFIEfi)), YTBEP)KAEHHOC IIOCTAHOBJIC}II4EM |IPAENTEIbC'IBA PO ]\9 842 (N

AeficrByloqefi peAaKqI4Lr) or 24 eeHrfllpfl 2013 roAa), a ee aRrop I'pnropleB
Marcarr BtagwwltpoBur'r 3acnyx(r{Baer npl{cy)r(Aelu:afl creileH14 KatI)w1t\artl

xHMuqecKr..rx FrayK rro clrequarbFrocrr4 1.4.15 . XnMVfl 'fBepAofo reJla.
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cBr3aHFrbre c 3atqzrofi Aacceprallna fpnropr,ena Maxcuva BraAaMI{poBtIr{a) 14 r4x

Aam,uefi ruyro o6pa6orr(y.
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