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1. Ilacnopr orleHorrHl,rx MarepuaJroB rro Arrcqu[Jrr{He

2. Bugr;t u xaparcTeprrcrrrKa orleHorrHbrx cpeAcrB
Ycruble orsettr. I,Icnolrsyrorcr nperroAaBareJreM Anfl nonyqeunx 6rrcrpofi o6parHofi cnxsu

or o6yuaroquxc.s IIo paccMarpuBaeMbrM TeMaM; rroKa3brBaror BoBJreqeHHocrb u o6ayx,4ueuuit
MaTepr{an.

Pa6ora c 6asaL,IH AauHHx. OqeHunaerca yMeHr4e HaxoAHTb crarsz/uonorpa$uu ro
TeMarI{KaM II{cIIHnnI{HbI; BLIAeneHue o6yuaroql{Mnc-rr KJrroqeBbrx MoMeHToB ny6lzrcaqzfi.

Bonpocrr K aIa$OepeHuIapoeaHHordy gaqer)r. VcrHoe co6eceAoeaHr.re cnyxur nnfl. orleHKr.r
reopervueclcofi [o,4roroBKl{ o6yrarorqerocx, 3:aalr^Lrfl. $arruuecr<oro Marepuana, rpaMorHoto
ucrlonb3oBaHHt xrauuqecxofi u o6rqeuayuuoft TepMr.iHonofr{H; BJraAeHr4e KarefopuanbHbry
atrflaparoM; yMelF.rr[ HaxoAHTr, v o6rscnsrr B3aI{MocBr3Lr BonpocoB 6ulera c reuofi
AI{CCepTarII4oHHOfO I,ICCJTeAOBaHLIr.

3. Oqenovubre cpeAcrBa
flo 4Iacqunnl4He npeAycMorpeH gu00epeHrlr4poBaHHbrfi saqer. OqeuunaHrae no 5-6annrHofi

IIIKaJIe. 3a'{er cAaerc.fl B ycrHoM lpoprvrare. 3a.rernoe 3aH{TI4e rrBrserc-g o6-qsarerlHbm nJIt Bcex.
B 6alere:
. 3 reopeu4qecKllx Boflpoca, Mar(crrMyM 3a orBer ua raxi4rrfi Borrpoc - | 62;;1t;

' aHarl43 2-x nrc6rx nrr6paHnr'x crarefi us 6u6nuorpaduvecrux 6as (WoS, Scopus, e-
library, Springer) rlo reMarlrKe I{3yqeHI4r Sasonux paBHoBecr{fi 1a srrssreHr{s 3aKoHorrrepnocrefr n
prAax pa3[I4qHbrx cl4creM (orluualorc-fl or cratefi, paso6paHHbx Ha npaKTrzr{ecrux saugzrx).
Mancuuyna 3a aHaJrH3 rcaxcgofi crarr,rr - 1 6ann.

Bpen'rr Ha rloAroroBKy orBera - He 6onee 40 nuuyr. llpoqegypa [poBeAeHr4rr 3arrera
I]peAycMarpl4Baer AorIoJrHI4TeJIbHbIe Borrpocbr, orBerbr Ha Koropbre o6yvaroqui.tcx gaer 6es nperr,renu
Ha noAfoToBKy.
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Pa6ora npu o6cyxAeurre
JIeKTII4OHHOfO MaTepLIana.
Vcrnrre orBerr,r Ha
[paKTv rrecKl4x 3aHtTr,Itx.
Pa6ora c
HayKoMeTpu\ecrcuMprl

6n6mtorpa$nuecrunau
6 azawru, aHaJfir3 2 -3 cl:larcft
rro reMarr4KaM yue6utrx
BCTperr

2. 3arcououepuocrrr Sa:onux
paBHoBecr..rfi e cncrenaax AS
LnzSr (A: Mg, Ca, Sr, Ba

3. 3aronouepHocrr4 $a:oerx
paBHoBecrrft s cr4creN4ax CuzS -
LnzS:

4. 3aroHolrepHocrr{ $asonux
paBHoBecr,rit e cxcrerraax AS -
LnzS: (A: Mn, Fe)

5. 3axoHolrepHocrrr $asonrrx
paBHoBecuft s cacrel,rax SczSr -
Ln2S3

6. 3arcoHonaepHocrr4 $a:onsrx
paBHoBecr.rfi n cucrelrax EuS -
LnzS:

7. IlpouexryrorrHa.f, arrecrarlu.fl
4 celrecrp
{u$ SepenqrpoBaHHbrfi saqer

Bonpocrr K ycrHoMy
co6ecelonauuro



Boupocrr rc aur[rlrepeHurrpoBaHHoMy 3arrery (rfopuupyror 1-3 Borpocbr 6u"nera):
1. Iloroxenrae P33 B repuoAla-recrofi cncreMe. 3rexrpoHHoe crpoenr4e P33 n

rrpofl Bnfl eMbre BaJIeHTHO0TI,I.

2. Llmpufru cxavruir: cxolKecrb upa3lrur-llve cnoftcrs c P33, rroJroxeHr.re n px4y P33.
3. HenpepunHble I,I flepuoAlzr{ecKl4e 3aBr4cr{Mocrr.r, rtporBnsrouyrecs, B prgy P33 u ux

coeluueuufr.
4. BHyrpeHHrfl neprroArrqHocrb, rlepr{eBafl r4 r{TTpsBaf, rroArpyrlrrbr.
5" fa4ollaHrzesrrft l4srora. Terpagnufi s$$exr: cyrrlHocrb, rrporBneHr4e B p-rrAy P33 rz

coeAr4HeHr{fi P33.
6. Teprtuuecxra ycrofr.luBble I4 TepMr..rqecKr..r Ar{ccoufir4pyrorrlkre Qa^:rr. Mero4u Ll:;.'rrcHprfl

TyrolnaBKr4x crrcreM Ln - S ra Ln - Se.

l. Henpeprmnafl v rtepuoAl4tlecKl4e 3aBprcr4Mocrrr, nporBJrf,rorqr4ecr B pflrax $asonrrx
AVafpaMM cr,rcTeM.

8. Tunr,r (fasonrrx AI{arpaMM cl{creM Ln - S, Ln - Se u rrx B3ar.rMocB.fl3b c oneKTpoHHbrM
crpoeHr4eM P33, upolureHpreM BHyrpeHHefi nepuo4uqHocrr{, TerpaAHoro e(fsexra.

9. PsArr raso$opnryrrbHbrx coeArrHeHr.rft s cucrerdax Ln - S, Ln - Se.
10. 3arouonaepHocrll esauuogeficrBns. B cucreMax Ln - S, Ln - Se. llporHo: ArrafpaMM

ManoI43yqeHHLIX CIICTeM.

1 1. llepcuer<ruBbl I{cIIoJIIroBaHV.s cynr$ugnrrx ll ceJreHr.rAHbrx Sa: P33.
12. Cocrasbr r,r crpyKTypbr coe4rdHerlafi e cr4creMax AS - LnzSs.
13. I4glreseuve KpI{craJIJIoxIrMIlqecKHX lr Sz:nxo-xuMrrqecKrrx xapaKTeprrcrrrK

coeAI4HeHrIfi n cracreMax coeAl,Ineiruft P33 rax (fyHr<quu roHHoro pa1rryca peAKo3eMeJrbHbrx
SJIEMEHTOB.

14. O6nacrr rnep4rrx pacrBopoB LnzSs - ALnzS+ co crpyKrypofi ruua Th:P+.
15. Karuonno-Heyrlop{Aor{eHHble I4 Karr.ronHo-yloprAoqeHHbre crpyKTypbr Sa: n cucreuax

AS - LnzSr.
16. BlusHIze reoMerpuqecKofo I4 sHepferr4rrecrofo Sarropon na ycroft.ruBocrb rnep4oro

pacrBopa co crpyKrypoft rvrna Qropz4a ropr4{.
17. Tunrr 1pa:onrrx AIrarpaMM clrcreM AS - LnzS: (A : Mg, Ca, Sr, Ba): snrexrr.rqecKofo

Turna, c o6pa:onaHzerrn o6racru rnep4oro pacrBopa LnzS: - ALnzSa, c o6pa.:onaurreM cJroxrHbrx
cynrlpu4on.

18. KuclorHo-ocHoBHafl rlpl4poAa cJlolnHbrx coe.qr4HeHr4ft: rHocorn r.r 4nofinrre coJrr4.
19. Bsaurdocs-s3b rr.rrra Sasonofi luafpaMMbr cr.rcreMbr AS - LnzS3 r.r Kr{crorHo-ocHoBHhD(

ceofi crn lpocrbrx cyntSr.r4on.
20. 3aronouepHocrl{ $asonux panuonecvfi B cr.rcreMax AS - LnzSr B psAax

[IeIOrrHO3eMeJIbHbrX r,{ peAKO3eMeJlbHbrx 3JreMeHToB.

2L 3arouonrepHocrl4 lr3MeHeHr{.rr $usarco-xuMr{rrecKr4x xapaKTepacrr.rK cJroxHr,rx
cy:nSra4on.

22. feueanornqecKoe poAcrBo $asonrrx n{arpaMM cucreu AS - LnzSr. @arropsr,
orrpeAensrculr{e rpaHc$opuaquro .4prarpaMM.

23. MareiuaruqecKa.f, arlrrpoKclrMaur{r $asonnx AHarpaMM cr4creM AS - LnzS: 14

rrocrpoeHr4e KoMrrbrorepnofi MoAenrr. flporuo: sasonux Ar4afpaMM Mano[3yrreHHbrx cr4creM.
24. @asuKo-xnMl4qecKafl [pupoAa coeAlrHeHrzft s cr4creN{ax CuzS - LnzSs: AaJrbroHrdAbr,

6eprorrra4u.
25. CxoAcrno kr pa3nuqr4e crpyKryp nonrzuop(fHbrx MoArrQuraqrzfi npocrbrx r.r cJroxHbx

cynr$u4on B cr.rcreMax CuzS - LnzS:.
26. 3axonouepHocrrl I43MeHeHr4.rr crpyKTyp noranopQnrx uo4n$zxaqnfi cJroiKHbrx

cynr$rz4oe B cr4creMax CuzS - LnzS:.
27. Tunrr $aaonrx grrarpaMM e cucreN4dx CuzS - LnzS:.
28. Heupepunnafl, Lr [epuoAurrecxr.re 3aBrrcr.rMocrrr B rr3MeHeHrau @a^:onrrx Ar.{arpaMM

cucreM CuzS - LnzS:.
29. BosldoxtHocm rlocrpoeHl{fl KoMrrbrorepuofi MoAerru rpancsopl,raqnn Sasonrx

Ar.rarpaMM cr4creM CuzS - LnzS:.



30. @rlsuxt;-xHMr4rrecKze
coeAr4HeHr4ff MnS, FeS.

xapaKTepr4cTI4KH aToMOB, r,roHOB MapraHua 14 xeJre3a.

31' cocraerr 14 crpyKrypbr crroxHbrx cynr{ra4oB B crrcreMax AS - Lnzsr (A : Mn, Fe).32' o6nacru cyqecrBoBaHr.r.f, cJrolKHrx cynr(frzAoB B pfl.raxcrrcreM AS _ Lnzs: (A = Mn,Fe).

33. Trznrr $asontx Ar4arpaMM cr.rcreM AS _ LnzS: (A: Mn, Fe).34' 3arouotuepHocrl4 rpanc{opn'raquv Sasou"rl puuroneczfi B pflAax crzcreM AS - Lnzs:(A: Mn, Fe).
35' 3aronolrepHocrrr $a:onrx paBHoBecr4fi s czcrenrax AS - Lnzs: (A = Mn, Fe) racoorHorrreHr4e Kr4cnorHo_ocHoBHbrx ceofi crs npocrbrx cynr(f u4on36' (Dopn'tyla, BblpalKaloqas KucnorHocrb cynr$ra4on. crenenr KrrcJrorHocru. luranaKr4cJrornocrvr cylr(pz4on.
37. Koppenxqu{ Mex(Ay rLrrraMvr $a:onrrx ArrarpaMM cr4creM AS - LnzSr (A: Mn, Fe) ucoorHorrreHr4eM Kr.rcJrorHo_ocuoBHbrx tlcxoAHrrx cynn$r4noB.

.o.o",r'"X"-::;Ji;tfi5: rtu:uxo-xt'rMl4qecKlrx xapaKrep'crr{K cKa'rrrn lr nanranofi4on,

39. 3arououepHocrr{ Sa:onrx paBnoBecrrfi n czcrennax SczS: _ LnzSr.

s"rs, 
jfrrr{reneHr KLIcJIorHoct" tyni6"4os sczS: 

" LtrS: I'I rl4rrbr 6*ou"r* Ar{arpaMM cr4creM

41' llporHo: Qa:oo6pasonauufi B Manor.r3r{eHHbrx crzcreMax SczSg - LnzS:.42' 3axouoMepHocrI{ Iz3MeHeHI'It raua Qa:onbrx n[arpaMM B prAy cr'creM EuS - Lnzs:.

Kpnrepun orIeHKrr p e3yJrbraron 4r.rr[ {r epeHrlrrp oB aHHoro 3 arreraoqeHxa (orJrr{qHo,, craBr4Tc.{ npn co6nro rn^u"n"4y..r1"x ycnonufr:
- naHbr r4cqeplbrBarourze orBerbr Ha Bce Borrpocbr 6n,eta;- fpaMorHoe I4 rIpaBHJIbHoe I4cfIoJIb3oBaHI4e B orBerax xl,rMr{rrecrorZ z ooqeuayvuofiTepMr{HonofI4II;

- 6esouru6oqnoe 3HaHrze $axrz.recKofo Marep Hana;
- yMeHI4e cBt3arb orBer Ha Borlpoc c reuofi Ar4cceprarlr4onHofo t4ccneAoBaHrr{;- JIOTUTIHOCTb, cBq3HOCTb oTBel.a.
oqeHxa (fiopoilro)) craBI'ITc-[ ecJrr, B orBere Ha Bce Bonpocbi rrpacyrcrByroT:- orAeJIbHr'Ie orua6xu npfi I,r3no]KeHrzn saxruqecKoro Marepr.aJra;
- HerroJrHora a3JrolKeHr4rr Bonpocoe 6nrera.
tr4nu nolnuft orner, c co6lroneHI4eM Kp'Tepr.reB AJr.fl oqeHKu (orruq'o), AaH Ha 3 nonpoca6utera
oqeuxa (yAoBJrerBopl'rreJrlHo)> craBl4Tc.f,, ecJrl4 B orBerax Ha Bce Bonpocbl 6rarerarprrcyTcTByroT:
- HerocraroqHoe I'IcrIoJIL3oBaHHe B orBerax xHMl4gecKofi a o6qeHayvuofi TepMr4HoJrofi{rz;- HEAO CTATOIIHO C BJIA..EHI'C KATEIOPIAN'HE,IM ANIIAPATOM HAYKI' ;- onru6ru rrpn r.r3nolKeuzu rfaxu4rrecxoro Marepvana;
- rroBepxHocrHbre 3Hanus. B paMKax Bo[pocoB 6uten;
- HapyrrleHr,Ie nofI.IrIHO C-rr4 n cB.'r3HOCTr4 oTBeTa.
I'Ilz nom*rit otnet, c co6rnoAeHI'IeM Kpr{Tepr4eB Anfl orIeHKu (or.,,r4qHo), AaH ua 2 noupoca6zlera.
oueurca (HeyAoBJrerBoplrreJILHo)> craBurcfl 3a orcyrcrBr.re orBeroB Ha Bonpoc st 6utrc.,a,Qp amr eurapH o crr, zuartufr ,ro r"* ur"naM Ar4 crlrrlnr.rg br.

AHa-[us crarbl4 BKJIIoqaer orlpeAeneHrre aKTyanbHocrtr pa6oGr, ucllonb3yeuufr nossrrEftHUftarlrlapar' HoBI43Ha zccJIeAoBaHlz'f,, I{crlonb3yeMble MeroAlzxrr gKcrIepr,IMeHTa, o6rscueHueloryr{eHHblx aBTopaMI{ pe3ynbraroB, ocHoBHbIe BbIBoAbI I'1 BapI{aHTbI 4a-nsHeftlreit npopa6orrxTEMBI.


