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1. I{e.tu rr3aA qH ocBoeHus ArrcqurrJrrurcr (mo4y.rra)
[ucqunlnua <3axoHontepHocrrl (pa:onux panHonecrzfi B cr,rc.reMax coegrzueuufi

peAKo3eMeJIbHbIX SneMeHTOB> IaeT OTBeTbI Ha BOIpOCLI KaK LI3MeHseTCt COCTaB Xr4Mr4qeCKAx
coeguuenrzfr v rrx crpyl(Typa [p?I pa3nzrqur4 ceoficrn KoMrroHeHToB, 3Heprerrzrrecrzx 14

feoMerpnqecKl4x XapaKTepHcrI4K arOMoB, HOHOB; KaK r.r3MeHslorct feoMerpl,IqecKr{e
xapaKreplrcrI4Kl{ Qa:onux AIrarpaMM rIpI4 MoHoroHHoM r.r3MeueHr{r4 cBoftcrB r4 xapar(Tepl4crl{K
KOMTIOHEHTOB.

flenrm u3y-uentrfl AI'IcqunnrIHu <3arcouoMepuocrr{ (faaonrrx paBnoBecr,rfi n czqrerrrax
coeIIrHeHI'Ifr pe4roseMeJlbHbx 3JIeMeHToB> tBnsercx $oprurapoBaHr{e y acl1rpa1ToB cr{creMbr
suauufi rlo 3aKoHoMepHocrflM Sa:onrrx paBHoBecI4flM B cl4creMax coeAu:rronuit perKo3eMeJrr,Hbx
3 JTeMeHTOB rZ r4X r4clo Jrb3 oBaHrIe B H ayqHo -uccJreAoBarenr,cr<ofi pa6ore.

3aga'ru v3yrreHnfl' AIrcIIHlnI4HbI 3aKrloqarorc-q B Soplrupon aHvpr y acrrupaHToB yMeHr4s
TeopeTllqecKofo lI [paKTl4rrecKolo pIcfIoJIb3oBaHVg. cLrQ'IeMLI 3HaHufi no cneAyIoIIIVM TeMaM
Ar.{cqulnr,rHbr:

- SneKTpoHHoe cTpoeHr4e peAl(O3eMeJrbHr,rx SneMeHToB;
- 3aI(oHoMepHocrLI (pasonux paBnoBecr{ft e cucrelaax Ln - S, Ln - Se (Ln : La- Lu, y, Sc);
- rrrrrr,r Sa:onrrx ArzafpaMM crrcreM AS - LnzS: (A: Mg, Ca, Sr, Bu);
- 3aKoHoMepHocrr.i (fa:onux paBHoBecr{fi n cracreuax AS - LnzSr (A : Mg, ca, Sr, Ba),

nocrpoeHrre KoMrlblorepHoft MoAeJIIz rpanc$opnraquu Sa-:oBbrx ArrarpaMM cr{cTeM;
- 3aKoHoMepHocrrz $asonrrx paBHoBecrzfi s cucrer4ax CuzS _ LnzSEi
- 3aKoHoMepHocrrr Qa^:onrrx paBHoBecnfi n cucretrax AS _ LnzS: (A: Mn, Fe);
- 3aKoHoMepHocrra sa-:onrrx paBHoBecr4fi e cr4creNaax SczS: - LnzS: j
- 3aKoHoMepHocrrr sasonux paBHoBecHfi n cucrelrax EuS - LnzS:.

2. KorunereHlluu odyvamqerocr, SopuupyeMr,re B p$yJrbrare ocBoeHus AaHuofi
AHcuuflrr.ruu (mogynn)

KounereHqnra, S opurapyeMbre B rrporlecce o cBo eHrzr 1u,rcrlr4rrnr4Hbr :

nK-11 - cnoco6nocrl I{crloJlb3oBarr, coBpeMeHHyro HayqHyro anlap arypy r{ MeroAbr,
I4CIIOIHyeMBIe IIpU BLIIIOJIHeHI4I'I HayrIHbIX I'lCcJIeAOBaHzfi n O6laCrU @USUUeCXOfi XprryprU (raSOnax
v )KI4AKocrHat xpoMarorpaSux, I4K-, y@-, flMP-cnerrpocKolur 14 Macc-crreKTpoMerpr.rs,
3neKTpoHHa{ MI4KpocKorII{q, peHrreuoQa:onrrfi aHaJrLr3, $rasuxo-xnNara.recxzft aHanl{3; MeroAbr
MareMarl4rrecKofo MoAenr4poBaE\rs.14 crarrzcrlrqecr<ofi o6pa6orrn 4aHnux).

B pesyl*are ocBoeHr4fl Ar{cqunnr4uu o6yuaruquftcs Ao.nxen:
3uarr Bce ocHoBHbIe AaHHbIe lro reMaM Ar4crlr4rrnuHr,r; oco6enuocrrr gJreKTpoHHofo crpoeHr4q

peAIio3eMeJIbHbIX 3JIeMeHToB; BI4AbI 3aKoHoMepHocrefr B psAy pe.{Ko3eMeJrbHbIX grreMeHToB r{
trpI4qHHbI I4x nposBneHli.fli nepuoAl4trecKoe r43MeHeHrae ceoficrB, feoMerpurrecKux xapaKTepr4crt4K
aroMoB, r4oHoB peAKo3eMeJrbHbrx SJIeMeHToB; ocHoBHbIe HayrrHbre rrrKoJrbl, pa6orarorque s o6racrv
L.3y.9.eHLrs' dla-:onux paBHoBecuft n px4ax coeAr4HeHr4fi pegro:eueJrbHhrx coe4rzHeHzfi.

Yuerr' KpHTI4r{ecKLr aHurr43vpoBarb IdMeroquecr Aocrr4}r(eHvflrr $opuynlrpoBarb npo6ren6r
coBpeMeHHbIX IrccJreAonawuit; oIIeHIrBarb ypoBeub lrccneAoBanrafi Sa:onbrx paBHoBeci.rfi s cr4creMax
coeAI4HeHI4ft pe4xosevreJrbHbx sJreMeHToB; SopnrynupoBarb aKTyaJrbHbre reMarrzKr4 uccre4onauufi;
TBopriecKl4 noAXoAI4Tb K HccrIeAoBaHI{ro dla:onsrx paBHoBecr{fi; nrr4emarb KoHKperHuft o6leHr
uccne4oeanafi, c(popuynupoBarb Ilenb u 3allartu uccre4onauzfi; parlr4oHanr,Ho [naHr{poBarb
trpoqecc M3yHeHLrs. o6rerra I4ccJIeAoBauuft; o6o6qarb pe3ynbrarbr r4ccJreAoBaHufi; npzrraenxg
ocHoBHbIe 3aKoHbI xvMnkr x o6cyxt4eHl4lo [onyqeHHblx pe3ynbraroB; colocraBJlrrr, 11onyrleHHble
pe3ynbrarbl c I'IMeIoqI4MI{c"f, AaHHbIMI{ rlo (ta":onrnvr paBHoBecr.I.flM B cl{creMax coe.unnesuft
peAI(o3eMeJIbHLIX coeAHHeHI{fr; cucreltarl43l4poBarb 14 Kpl4Tur{ecKLr aHaJtrr3upoBarb HoBbre HayrrHble
3HaHVfl,; c$opn'rylnpoBarb 2-3 reurt HayqHo-nccJreAoBareJrbcKr.rx Ia [poer(THo-r4ccJre.4oBareJrbcKgx
pa6or Ant cryAeHToB MJIaAITIITx KypcoB r,r cnnaHr.rpoBarb r.rx BbrrroJrHenr,re, ocyrqecrBr{Tb reKyqee
pyl(oBolcrBo' ol(a3arb rloMoildb cryAeHTaM n o6o6rqeu[I4 pe3ynbraroB orrbrroBrr r4xrrpeAcraBn e1kr1;
o6o6nlaTb pe3ynlTarbl I'{ccneAoBauufr,npeAcraBnrrb r4x B BHne ny6nrzraqrafi, npeseuraqurt,yMerb
AonolItIITb KaI( Ha HayrIHoM ceMl4Hape, TaI( II Ha 3a4flT]trH co cTyAeHTaMLi.
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B"ira4err HaBbIKaMI4 pa6oru c nr.ireparypHbiMr{ r{crorrHr4KaMr.r (B T.r{. crarbflMr4.
anrope(peparaMrr Al{cceprauuir, rezucaMr{ AoKnaIon xoH(pepeuqufi, rr,ronorpaSurivrr,r) no reMarrrKe
I43yqeHI4tI (pa^:onrrx pannoneurfi B cr4creMax peAKo3eMeJrbgbx gJreMeHToB; BbrflBneHurr
3aKoHoMepuocreft I43MeHeHLI-s reoMerpzqecKrrx xapaKrepr4cu.rx @a:onbrx Ar4arpaMn u cnoficre (ba3.

3. Crpyrcrypa u o6r,em ArrcqurrJrrrubr

Ta6nuua tr

4. Cucreua orleHuBaHuq

IIo oKoHqaHIlI'I I43f{eHI4t Kypca o6yualollufic.r cAaer an$sepeuquponanurrfi 3arrer,
noropufi sBrtercs o6ssaremHblM Anfl ncex. OqeukrBalpre no 5-6annrHofi ruxare. 3a.rer c.rlaerc{ B
ycrHoM {loprraare.

5. CogepxaHrre Ar{cqu[JrrrHbr
5. 1. Tenraru.recrcufi [JraH ArrcqurrJrrrHbr

Ta6twta2

Bug yue6uofi pa6oru Bcero qacoB
(axa4evrzuecKr.re

vacrr)

rlacon B ceMecrpe
(axageura.re cKlie .{acrr)

4 celrecrp
O6qnfi o6reu 3aq. eA.

qac
3 3

108 108
I4s Hrax:

9acsr ayAtrropHofi pa6oru (ncero): )) 22
Jlerquz t2 l2
flpaxruuecKue 3 aH.f, Tr.rs 10 10
Jla6-oparopurre / [paKTutrecKr.re 3aH.rrrr{.f, r]o
IroArpyllrraM
Yacrr BHeayArrropHofi pa6orrr, BKrrcqaq
caMocroflTeJrbHyro pa6ory o6yvarorqerocn

50 50

Bu4 npouexyrovHofi arrecrarlur{ -

au0$epeurlr4poBaHHbrft sa.rer
36 [uS SepeHqrrpoBaHHhrit gaqer

36

Jli
ttl
II

HauMeuoeaHrre reM nlutn pa3AeJroB O6reu AucquuJruHnr (MoAy.rrq). .r c.
Bcero BuAu ayArrropHofi pa6orrr

( aKaIeMI4rrecKI{ e rracbl )

llnrre Brr.ubr

rconranruofi
pa6orsrJlexquu flparcruve-

CKHE

3aHgTuq

JIa6oparopHr,re
/ nparcruvecKr{e

3aH'ITUq tlo
TIO,trfDVIITIAM

I 2 J AT 5 6 7
1 3rexrponuoe crpoeHr.re

peAKo3eMeJIbHbIX 9JIeMeHTOB,
BHyTpeHHrr rrepHoArlrrHocTb

4 2 2 0 0

2. 3axouoruepHocru Sasonrrx
paBHoBecr{fi s cr4crel4ax AS - LnzS: (A
:4g, Ca, Sr, Ba

z z 0 0 0

aJ. 3aroHouepHocrr4 @a:onrx
paBHoBecr4fr n urcrevrax CuzS - LnzS:

4 2 2 0 0
AT. 3arcououepHocrr4 $asonrrx

paBHoBecr4fr n cucrenrax AS - LnzS: (A
: Mn. Fe)

4 2 2 0 0



5. 3anoHorr,repHocrr.r (fa:onrx
panHoneczfi B clacreMax SczS: - LnzS:

4 2 2 0 0

6. 3arouonrepHocrrr (pa.:onrx
paeHonecuft B cncreMax EuS - LnzS:

4 2 2 0 0

7. [uS S epenrlr4poBauHbrfi gaqer 36 0 0 0 36
Irlroro (qacoe) 58 tz 10 0 36

5.2. CogepxaHr{e Ar{currrrJrrruu (nodynn) rro reMaM
Ocnoeaue pusdenu:

1. SlercrpoHHoe crpoeHrre peAKo3eMeJrbHbrx 3JreMeHToB, BHyrpeHHqq [epuoAlrrlHocrb.
floroxteuue P33 B neprloAl4.recxofi cr4creMe. 3rerrpounoe crpoenr{e P33 u npo{BnseMhre

BaJIeHTHoctu. Vlrrpuit u cxa],j,Ifiit: cxolKecrL v pa3nvrrve cBoftcrB c P33, rroJroxeHr4e n paAy P33.
Henpeprmnble I{ [epuoAr4rrecKr.{e 3aBrzcrrMocrr.r, trporBJrsroilIuec.s B pflAy P33 u r4x coeAr.rHeuufi.
BuyrpenHr.fi [ep[oAl4rlHocrb, IlepueBas Lrn'rcpeBas,rroArpynnbi. fa4oluunenrrft usroNa. Terpa4urrfi
s(f$er<r: cyrrlHocrb, npo.rrBneHr,re B pr.4y P33 u coeAr.rHeHr{fi P33.

MeroArr r43f{eHl4.tr TyfolnaBKLIx cl4creM Ln - S n Ln - Se. TepirauqecKr4 ycrofiuunrre u
TepMLIqecKLI Aplccolrlllrpyrcuue $asrr. Kpuruvecxufi. asastuz r,rMeloxlIaxcr Sasonux Ar.rafpaMM
cl4creM kr oIIeHKa I4x AocroBepHocrIr. Henpepr,rnuax u rreprloArzqecKrle 3aBrrcrrMocrlr,
rrposBnsloulnecs. B psAax Qa:onrrx ArzafpaMM cr.rcreM. P-[Arr ra:o$oprrayJrbHr,rx coe4unennfi n
crrcreMax. Tnnu $a:onrrx AHarpaMM crlcreM Ln - S, Ln - Se r4 rrx B3arzMocB.f,3b c oneKTpoHHbM
crpoeHlieM P33, npoxBJIeHHeM BHyrpeHnefi nepuo4LtqHocrr4, TerpaAHoro s(f@exra. Bo:uorxnocru
rlocrpoeHl4t KoMrlblorepHofi MoAenr.r rpaHc(foprr.raquu Sa":onrx Ar{arpaMM. 3axouorrlepHocrt4
nealruo4eficrBl{fl B p.tlAax cl4creM, nogo6rzr u orrr4rrr4s. llporno: ArlarpaMM Manor43yqeHHbrx cr4creM.
MeroArr rtonyqeHu-tr o6pa:qon Sas B cr4creMax: MeroA HanpannenHofi KpncraJrnv3ar\Lrv,
KepaMllqecxuit nrero4. flepcnexu.rBbr r{crroJrb3oBaHr.rs cynr$u4uux u ceJreHlr,qHbrx Sas P33.

2. 3arcouoMepHocrlr {raronsrx paBHoBecrrfi e cucrel{ax AS - LnzSt (A = Mg, Ca, Sr, Ba.
Cocraerr kr crpyKTypbr coe4uuenufi B cr.rcreMax AS - LnzSr. Irlguesenue

Kpl4crannoxuMnrrecKl4x z Su:uxo-xr4Mr{qecKrrx xapaKTepr4crr.rK coeArzHeHr{fi rar Qyuxquu voHHofo
paAr{ycapeAKo3eMeJrbHbrx sJreMeHroe. O6racm rnepgbrx pacrBopos LnzS: - ALnzS+ co crpyxrypoft
runa Th:P+. Brursnue reoMerpnqecKoro I4 oHepferl4rlecKofo Sarropon ua ycroftvuBocrb rnepAoro
pacrBopa. KarnoHso-Heynop.trAorreHHbre lr Karr.roHHo-ynoprAoqeHHbre crpyrTypbr. Kucloruo-
ocHoBHa.fl rlpupoAa cJIoIIcrrEIX coeArrHeHrzfr: ruocoru rz 4nofiurre coJrr{. Tunrr Qa":onrx rr4afpaMM
cucreM AS - LnzS: (A: Mg, Ca, Sr, Ba): snrexrvqecKofo rqrna, c o6pa-:onasuerra o6lacru rnep4oro
pacrBopa LnzS: - ALnzS+, c o6pa.ronaHl4eM cnoxnrrx cynr$rrAoB. Bgaundocn-{3b rr4rra Sa^ronofi
Arr afp aMMbr r4 Kr4cJrorHo - o cH oBHbrx ceofi cre np ocrbrx cynr Sra4on.

3aronouepHocrlr u3MeHeHI4s Susuxo-xuMuqecKr4x xapaKTeprrcrrrK cnoxurx cynr$r{AoB.
3axonouepuocrl4 (pa.:onux paBHoBecr{fi n cracrenaax AS - LnzSs B psAax rqenorrHo3eMeJrbHbrx r4

peAKo3eMeJIbHbIX oJIeMeHToB. feHearorr4qecKoe poAcrBo $asonrx Ar{arpaMM crzcreM AS - LnzS:.
@arroprr, orpeAenflrotulre rpaHcSopuaqnro ArrarpaMM. Sreuenru uoAo6u.fl Ar.rarpaMM u o6nacru
rpaHcQopnra\uv. MareuaruqecKa-r arrpoKcnMarlur $asonux Ar{arpaMM tr rrocrpoeHr.re
KoMrlllorepuoft uoAerra. flporuo: Sa:onrrx Ar.rafpaMM Marora3yr{euHbrx cr{creM.

3. 3arcouoMepHocrrr Sa:onux paBHoBecrrfi n cucreuax CuzS - LnzSs.
Cocrasrl Ir crpyKTypu $a:, o6pa:yrorquxc.fl B cr4creMax. Ougnxo-xuMr4rrecKas rtpIapoAa

coe4IaueHLrfi: AaJIbroHLIAbI, 6eprorln4u. BogrraoNurre rryrrr Bo3Hr4KHoBeHr4s 6eprollugon B

cl{creMax. llo:rulrop$usu coe4Itueuufi. Cxo4crao u pa3nuque crpyKTyp nolnl,rop$nrx
no4n(pnraqufi rpocrblx n cJIo)I(HbIX cynr$n4on. 3aronouepHocrn r43MeHeHH{ crpyKryp
nonnlrop$urrx mo4Ia(puxa\uit c rloBbrrrreHueM TeMrreparypbr. Qa^:onrre ArrarpaMMbr cr4creM. Tunrr
Sa-:onux AI{alrpaMM. Heupeprrnuar lr nepuorr4qecnr{e 3aBrrcrrMocrr{ B lr3MeHeHlru Sa:onrx
paBHoBecufi e px4y clrcreM. Boguoxcrocrb rrocrpoeHrl.s KoMrrrrorepuofi MoAenr{ rpaHc(foprr,raqura

lpasonux AI4arpaMM. Oqeuxa nocroBepHocrr4 cBeAenufi no (fasonrrru paBHoBecr,rxu. ilporHo:
(f a: onux Ar.r afp aMM Manor43) reHHr,rx cr4creM.

4. 3arconoMepHocrrr dta:onrrx paBHoBecrrfi e cucreN{ax AS - LnzSr (A = Mn, Fe).
@ugzxo-xuMlIqecKl{e xapaKTepr{crr4Kll aroMoB, IroHoB MapraHrla u xeJle3a, coe4rzHeuufi

MnS, FeS. Cocranr,r r4 crpyKrypbr cJrolr(Hbrx cynr$ra4oB B cr{creMax AS - LnzS: (A : Mn, Fe).
O6nacrn cyruecrBoBaHl4s crolrnsrx cym(pr{AoB B prAax crrcreM. Cra6umsrre 14 Meracra6umnrre
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$a:u. BrulsHIle nprIMecHLIx 4o6anox Ha ycJroBrrfl cyruecrBoBanr4.rr cJroxubrx cynr(fra4on, BtrA
Qasonoft raarpaMMbl cucreMbl. Tunu $a^:onrrx rkafpaMM cr{creM. 3axonouepHocrr.r
rpauc@opuaquu $a3onrrx pannonecnfi B p-sAax cucreM. Ilo4o6rae r{ pa3ngqr.re B (fa:onrx
paBHoBecl{flx B ptAax cl{creM. llpnuuHtr no4o6uit v orrtz.rfift. 3aroHonrepHocrr.r 6*ouur*paBHoBecl4fr n cilcreMax L{ coorHolueHue Kr.rcJrorHo-ocHoBHrx cnoficrB [pocrbx cyni4"4ou.
@opuyna, Bblpaxaloltlafl KlrcJlorHocrb cynr(fr.r4on. Creneur Kr.rcJrorHocru. Lgrara nrtnoi"o.""
cymQn4on. Koppenrql4fl MexAy rI{rIaMI4 $asonrrx Ar4arpaMM cr4creM rr coornorrreHr4eM KrlcJrorHo-
ocHoBHbrx Hcxo.qHbrx cynnQu4on.

5. 3ar<osoM€pHocrn Sa:onr,rx paBnoBecr{fi n cucreuax sczsr - Lnzsr.
Coorno[reuue Qn:urco-xI4MI{qecKLIX xapaKTeprzcruK cKaHrrrt u ranrauoftAos, coeAr4Hegufi

SczS: u LnzS:. Crenenr KI4cJIorHocru cynrsuAoe SczS: z LnzSr. flporHos @a:oo6pa^ronanufi e
cr.rcreMax SczS: - LnzS:.

6. 3arconoMepHocrr.r {a:onr,rx paBHoBecufi n cucreuax EuS - Lnzsr.
BaneHrurre cocrosHrl;l eBponus. Xunru.recKas. cBflgb) crpyKTypa, cnoficrna uouocynr$uga

eBporlrl-f,. @a:oo6pasoBaHl4e Ir cMeHa runa Sasonbrx ArrarpaMM cr4creMax EuS - LnzSr.

Tem a m uxu np aKm uq e c xux s aanm u fi :
1. 3axouorraepHocrl{ Sasonrrx paBHoBecrzfi n crzcreuax Ln - S, Ln - Se (Ln :La-Lu, y, Sc).
2. 3axoHonaepHocrrr $asonux paBHoBecufi e cucreN{ax CuzS _ LnzSs.
3. 3arononaepHocru (faronrrx paBHoBecr{fi s cvcreNaax AS - LnzS: (A: Mn, Fe).
4. 3axouorraepHocrr4 sa-:oeux paBHoBecrrfi n cucrelrax sczs: - LnzS:.
5. 3arcououepHocrr{ Sa.:onux paBHoBecnfi n crzcrenaax EuS - LnzS:.

6. Vqe6no-MeroAuqecrcoe o6eclerreHrre u [JraHrrpoBaHrre caMocrosre.rrnofi pa6oru
o6yvarorqlrxcn

Ta6naqa 3

7. rrpon'rexyroqHafl arrecrarluq ro Aucqu[JrrrHe (Mogyrro)
7 'l OqeHovnr're Marepl'raJrbl Ars npoBeAenus rrpoMelr(yroqnofi arrecrarl[u 11o

AlrcuurrJrrrHe (iMogyfl ro)
flo 4zcqunnlzHe rlpenycMorpeH aIa$$epeHrlupoBaHHbrfi sa.rer. OqeuunaHrae uo 5-6arurnoft

rIrKaJIe. 3aqer craerc-s B ycrHoM dlopir,rare. 3aqeruoe 3alflTr4erBr-serc"s o6ngarersnbrM AJ1g Bcex.
B 6zlere:

' 3 reoperuqecKHx Bolrpoca, MaKcr4MyM 3a orBer Ha xaxc4rrfi Bonpoc - 1 6a-rrn;

' aHaJIH3 2-x nro6sx nrr6panuux crarefi us 6u6nuorpa$uuecxux 6a-s (WoS, Scopus, e-
library, Springer) rlo reMarnKe I43yr{eHr,r.r dra:onrrx paBHoBecr.ift u nr,rsnreHr4s 3aKoHouepuocr:eft n
p-sAax pa3nl'IrrHbx cncreM (ormzualorcq or cr:atefi., pa^:o6pauubrx Ha [paKTrlrrecKax 3aH{Tr4rx).
Maxcuulrr,r 3a aHaJTrl3 xaxrgoit crarbpr - 1 6aru.

Ile
TEMbI

Tenau (Dopurr CPC, nxnrovax
rpe6onaHzr x

noAfoToBKe K 3aH.f,Tr.I.SM
I 3lercrponHoe crpoenr.re perKo3eMeJrbHr,rx 3JreMeHToB. 

"nvrpeu"srIIepuo4r4rIHOCTb
llpopa6oxa lexqnfi,
qreHlre o6.gsarerlHofi Ia

AOIIOnHLITennnofi
nr{TepaTypbr.

llo4roronxa x
lpaKTr4qecKr4M 3aHSTLr_SM.

ycrHoMy onpocy.
Pa6ora s
6z6nuorpaSuvecrzx
6azax AaHHbrx, no46op n
ceMr.rHapy 2-3 qarefino
TCMATIZKE 3AHflTlIfl

2. 3axoHonrepuocrr4 Sasonrrx paBHoBecr{ft e crcreNaur AS - fnrS,
(A: Mg, Ca, Sr. Ba

aJ. creoajx Curs _ tnzS:
A 3anoHorraepHocrr.r Sasonsx paBHoBecr{fi n cucrelrtx AS Lnrs

iA : Mn, Fe)
5. 3axouonaepHocrz sasonbrx pae'onecuft e c'cre^aat sts;L'2 sl
6. 3ar<ouonep'ocrrr $asonsrx paBHoBecrrft e crcreN4aipus - rrrrs:

7, [ra$ SepeHrlrrpoBaHHbrfi saqer Vcruoe co6ece.4osauae
tlo BorrpocaM 6wer:a



-

Bpeux Ha roAroroBKy orBera - He 6oree 40 nrunyr. llpouegypa [poBeAeHgrr 3ar{era
rlpeAycMarpHBaer AonoJIHI4TeJIbHbIe Bolpocbr, orBerbr Ha Koropbre o6yvaroquitc' gae.t 6es npelreHn
Ha rroAfoToBKy.

Bonpocrr x au{rlrepeHlllrpoBaHHoMy 3aqery (rlropmr.rpyrcr 1-3 Borrpocbr 6rarera):1' floloNeuue P33 B rlep[o,4IE'recxofi ctzctel,re.- SnexrpoHuoe crpoeHr{e p3O u
nposBnreMbre BaJreHTHOCTr.r.

2. Vrnpuitu cxauguir: cxolKecrb I4 pa3r[rrrre cnoftcrn c P33, [oJroxeHl{e n p.ngy p3O.
3. HenpepunHble 14 tlepl4orllqecKlle 3aBr.rcr4Mocrrd, rrpo-rrBn{rotqnec-f, B psAy p33 z uxcoeluuenufr.
4. B uyrp eHHnfl rreprroAr'qHo crb, rlepr4eB a{ r.r r.rrrpeB as [oArpynnbr.
5. laAoluHzesrrfi I4snoa,I. Terpa4nrrit s@Sexr: cyurHocrb, [porBneHr4e B prAy p33 u

coenrzHeHzft P33.
6. Tepnauuecxu ycrofivnBble I4 TepMLIqecKrl rr{ccoquupyroqne Qasrr. Mero4u rz3r{eHrzfl

TyrolnaBKr{x cr{creM Ln - S z Ln - Se.
7' Henpeprm[as' H rrepuoAur{ecKue 3aBr.rcrlMocrrr, rtposBnsroqvec. B prAax Qa:onsx

Ar{afpaMM CTICTeM.

8' Tuurr Qa:onux AI'IarpaMM cl{creM Ln - S, Ln - Se 14 r.rx B3ar4MocB.f,3b c gneKTpoHHbrM
crpoeHrzeM P33, npoxureHr{eM BHyrpeHHeft nepuoSuqHocrrz, rerpanHofo s$(fercra.

9. PxArr v:o&oprrnynbHbrx coeAr'HeHr'ft n cucreuax Ln - S, Ln - Se.
10. 3axononaepHocrla n:aarrao4eficrBufl B crrcreMax Ln - S, Ln - Se. llporno: Ar4arpaMM

Manou3yrIeHHbIX CIICTeM.

I 1. flepcnexruBbl LIcrIoJIL3oBaHIdr cynrsra4urrx u ceJregr4AHbrx Sa: p33.
12. cocranrr 14 crpyKrypr,r coeAr.rHeuufi n cucreMax AS - LnzSr.
13. lIsMeHeHue Kprrcrarrox'MuqecKr4x u fruszrco-xrzMrzrrec*ux

coeAHHeHrzit e cucreMax coeAr4neuufi p33 rax @yuxquu r4oHHofo parvyca
SJIEMEHTOB.

14. o6racrr rnep4ux pacrBopoB LnzSs - Al-nzs+ co crpyKryp oitrunaTh:p+.15' Karvouno-HeyfloptAoqeHHble LI Karl4oHuo-yrroprAoqeHHbre crpyKTypbr Sa^r n cracrerrax
AS - LnzSr.

16' Brzsnue reoMerpl4rrecKofo 14 3Hepferur{ecKofo $axropon Ha ycrofiuraBocrb rndpAoro
pacrBopa co crpyKrypoft runa Sropu4a ropr{{.

I7. Trznrr Sa^:onrx Ar.rarpaMM cr4creM AS - LnzS: (A : Mg, Ca, Sr, Ba): onrexrr,rqecKoro
Tr4Tra, c o6pa:onaHaeM o6nac:rv rnep4oro pacrBopa LnzSl _ ALnzS+, c-o6pasonalureM cJroxgbrx
cynr$v4on.

18' Kucnoruo-ocHoBHa-f, rlpIlpona cJIo]KHbrx coeAr4HeHrrfi: ruocoru ra 4noftnsre coJrr{.19. Bsa[Naocns3b Tr4na Sa:oaofi Ar.rafpaMMbr crrcreMbr AS _ LnzS3 H Kr.{crorHo-ocHoBHbrx
csofr crs ripocrbrx cyrrc(f ra4on.

20. 3aroHouepHocr' $a:onrx pannonecufi B crrcreMax AS
qenorrHo3eMeJlbHr,Ix U peAKo3eMeJrbHbIX 3JreMeHTOB.

- LnzS: B p{Aax

2l' 3aroHolrepHocrl4 I'3M.H.HI4{ Szauro-xr,MuqecKr4x xapaKTepucrr,K cJroxH'rx
cymSra4on.

22' fesearorrzqecKoe po,4crBo sasonrx nrarpaMM cr{creM AS
onpe4ensrcq?re rpaHc$opuaqrarc 4{arpaMM.

- LnzS:. Oarropu,

23. MareuaruqecKat anrpoKcnMaur{r (fasonrrx Ar,rarpaMM cr4creM AS - LnzS: vl
rlocrpoeHne KoMllblorepuofi MoAenH. llporHo: $asonrx Ar{arpaMM Manor43yqeHHbrx crrcreM.24' @rlsurco-xnMr{rrecKas rrpupona coeArzHeHr.rft e cucreN,rax cuzS - LnzSa: ,4aJrbroHr4rbr,6eprolnn4rr.

25. Cxo4crno u pa3nnqr4e crpyKryp
cynr@u4on B crrcreMax CuzS - LnzS:.

nolnnaopQHbrx MoAr4$uxaqnfi flpocrbrx r{ cJ]oxubrx

26' 3axonolrepHocrl4 I43MeHeHLIt crpyKTyp nonzuop$urx naoglr$nraqnit cJroxHbrx
cyrmQugon B cr.rcreMax CuzS - LnzS:.

27. Tunrr (pa:ontx Ar{arpaMM B crzcreMax CuzS _ LnzS:.
28' Henpeprrn:nas- 14 [epIzoAI4rIecKI{e 3aBr4cr,rMocrr.r B rr3MeHeHuu Sasonrrx Ar,rarpaMMclzcreM CuzS - LnzS:.

xapaKTepr{cT}rK
peIK03eMeJrbHbrx
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29. Boe^rorxuocrn rrocrpoeHr.ir KoMrrbrorepuoft Morenr{
AHarpaMM cr4creM CrrS - LnzS:.

rpairc$oprvraqrau $asonrx

30. @IEgIaKo-x[MutrecKI4e xapaKTepl4crr4Kr4 aroMoB, HoHoB MapraHrla pr xeJre3a,
coe.qr,rueHr4fi MnS, FeS.

31. cocranrr r{ crpyKTypbr cJronrHbrx cynr$z4oB B c'creMax AS - Lnzs: (A : Mn, Fe).32. O6lrac'ru cylllecrBoBaHlla croxnr,x cyrm$r4AoB B psrax cvcreM AS - LnzSr (A : Mn,
Fe).

33. Tunsr Qa^:onrx ALrarpaMM cr,rcreM AS - LnzS: (A: Mn, Fe).
34' 3axououepHocrll rpaHcsopvaqrzrz SaroBbrx paBHonecrafi B prAax cucreM AS - LnzS:(A: Mn, Fe).
35. 3axoHoruepHocrr4 Qa:onrx paBHoBecuft n cucrevrax AS - Lnzs:

coorHorrreHr4e Kr{cJrorHo-ocHoBHbrx cuoft crn IIpocrbrx cyrm(pra40n.
(A : Mn, Fe) u

36' @opnayna, Bblpaxarcluat Kr{cJlorHocrr, cynrsrzgon. CreneHr KzcJrorHocrrz. llha-ua
KrzcnorHocrz cynr(f u4oe.

37 ' Koppenxqu.f, Mex(Ay rI4rIaMIr Sasonux nnarpaMM cr4creM AS - Lnzss (A : Mn, Fe) rEcoorHorueHl{eM KracJrorHo-ocHoBHbrx r,rcxoAurx cynr$I,IAoB.
38' cootuoureHne Susuxo-xuMlrqecKl,Ix xapaKTeprrcruK cKaHArrr v nanraHofr4on,

coeAr.rHeHr.rfi SczS: ra LnzS:.
39. 3arououepHocrr4 Qasonrx paBHoBecrlfi s cucreNaax SczS: - LnzS:.40. Creuenr KrrcJrorHocrra cynr$a4on SczS: rz T.nzS: r{ Trarrbr 4uroui. Ar.rarpaMM crrcreM

SczSr - LnzS:.
41. flporHos (fasoo6pa:onanraft B Manou3yrreHHbrx cprcreMax SczS: _ LnzS:.
42' 3ar<ouoMepHocrl'I rIsMeHeHI{t runa Sa:onbrx ALrarpaMM B prAy crzcreM EuS - LnzS:.

Kpnrepuu orIeHKr{ p$y,.rbraron 4rs Q ep€Hrlr{p oBaHHoro 3arrera
oqenxa <(orJrrrrrHo> craBurcs npu co6*ofen^u 

"n"4y*rr1"x 
ycnonufr:

- AaHbI HcqepflblBaroilIr4e orBerbr Ha Bce Bo[pocbr 6wrc.ra;
- fpaMorHoe H rIpaBI4JIbHOe I4CfIOJrb3oBaHHe B OTBerax xutur4-recxofi

TepMI4HOnOfl4r4;

- 6e:ourn6oqHoe 3HaHr4e $arrnuecKoro Marep Hura;
- yMeHrIe cBt3arb orBer Ha BoIIpoc c rerr,tofi At'Icceprallr4oHHofo I4ccneloBagu_f,;
- IOf[rIHocTb, cB'3HOCTL OTBeTa.
oqeur<a (fiopomo)) craBl4Tc,, ecJrrd B orBere Ha Bce Bonpocbr npncyrcrByror:
- orAenbHbre oruu6xu npu r{3nox{eHur.i rpar<u4qecKoro Marepr{ana:
- HerroJlHora u3nolr(eHr4r Bonpocon 6nlera.
IzInH nom[rfi otnet, c co6lro.qeHl4eM Kpr.irepr4eB Anfl oueHKrur (orr[rrHo)), AaH ua 3 nonpoca

OHIICTA

Oueuxa (yAoBJlerBoprrreJlbHo)> craBr{Tcr, ecJrr4 B orBerax Ha Bce Borrpocbr 6rarera
Irpr4cyTcrByroT:

- HCIOCTATOIIHOE I4CIIONIfOBAHI4C B OTBETAX XKIMI4IIECKOft U O6rqCUAYrUOft TEPMI,IHONOII{IZ;
- Heno craroqHo e BnaneHI{ e K areropr4ajrbHbrM anlap aroM H ayKrr ;
- onru6ru rrpr4 r.r3no)KeHau SaxruqecKoro Ma-repnuru;
- [oBepxHocrHbre 3HaHr{.fl B paMKax BorrpocoB 6uteta;
- HapylneHr,Ie Jlotr4rlHocTa I4 CBTI3HOCTT4 OTBeTa.
I4rur nolsr,lfi otnet, c co6mo4eHrleM Kplrrepr{eB Anr orIeHKH ((orJrr4rrHo), ,{aH ua 2 eonpoca

OI{JICTA.

oqegxa (GeyAoBJIerBoprITer'IbHo> craBl4Tc-s 3a orcyrcrBl4e orBeroB Ha Borlpoctl1ulrcta,
$parueurapHo crb sHaHufi n o reMarr4KaM Ar4 crlr4rrJrr,rHbr.

AHarHs crarbl4 BKJIrOqaer onpeAeneHl4e aKTyanbHocrr4 pa6orrr, I{cilonb3yeurrft nousr uftuFlit
anTIapaT, HoBI43Ha LIccIIeAoBa:HLIs', I4c[onb3yeMble MeTonI4KI4 3KcIIepHMeHTa, o6tscHegue
lonyrreHHblx aBTOpaMH pe3ynbraroB, OCHOBHbT€ BbrBoAbr r4 Bapr.raHTbr galtnefiurefi npopa6orxz
TEMbI.

u o6UegaV.ruoft
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8. Yqe6no-MeroAurlecKoe rr uufi opuaqrroHHoe o6ecne.reHr{e ArrcuuflJrr{Hr,r
8.1. Ocnosuaq rureparypa:
1. @asoerre paBnoBeca.fl B cl,Icrerraax cym$ra4on 3d-,4f-sleuesroB:MoHorpafinx lO. B.

An4peen, B. f . Earu6ypoB, JI. H. Monuna let ap.]. - Troueur : TroufV ,2015. _ Z1Z 
". 

_ tSgN
978-5-7691-2429-7.- Texcr: oneKrpounatfill Jlaur : eneKrpoHHo-6pr6nuoreqHar cr4creMa. 

-URL : https: I I e.lanbook. com/b oow r 09 67 8 (4ara o6parqeHrax : t t .oz .zozz7.
2. fapxyllrzH tr4.K. Orzsuxo-x[NrIa.IecKuft aHaJrrr3 B Marepr4anoBeAeHr4rr. B 2 rouax. T.l

f3nexrponnrrft pecypc]: yve6noe uoco6ue/ fapryruuu IrI.K., Cyxapeuxo M.A., flenlrna M.A.-
3lerrpou. TeKcroBble AaHHbIe.- Carraapa: Carvrapcrraft ,oay4upat"ennuft rexuuqecrufiynr4Bepcnrer, 3BC ACB, 2015.- 370 pe>run Aocryrra:http://www'iprbookshop.rulgl805.html.- 3EC (IPRbooks> (aara o6panreHra x 11.03.2022).

3. faprcyrutrn VLK. Qnsnxo-xul,rIE.Iecro4ft alurlrs B Marepr4anoBeAeHr4r4. B 2 rot*rax. T.2
f3nerrpoHnrrfi pecypc]: yue6Hoe noco6ue/ faprcyruraH 2.K., CyxapeHr<o M.A., l1rvmua M.A.-3lexrpou' TeKcroBble AaHHbIe.- Canrapa: Canaapcrnfi ,ory4up"tueuHr,rfr rexuu.recrufiyHl4Bepcvrer' 3BC ACB, 2015.- 373 c. pexprru Aocryna:http://www.iprbookshop.rulgll32.html.- 36C (IPRbooks> (11a13o6parrreHu x r1.03.2022).

8.2. [ono"uHzTeJrbHaq Jrureparypa:
1' (Dasosrre paBHoBecws., ckr*Te3, crpyKTypa $ag " 

cr4creMax cynr,Qra4on 3d-, 4f-eneMeHToB
[Terccr] : yve6noe noco6rae / o. B. An4peen [r ap.] ; ilonn. roc. yH-r, I4:r'-.r-xurrrurz. -'-frorr,renr : IrIs4-
so TroNafY,2014. - 5I2 c.

3. Curepuua, H. B. 3axoHoMepHocrr{ Sasonrrx paBHoBecr4fi s ckrcrer,{ax SrS-CuzS-LnzS:
(Ln:La-Lu), nolyveHl'Ie I4 crpyKrypa coeAl{Henufi SrLnCuS, ;3o"ntpounrrfi pecypc]: anropes. 4rac.... KaHA. xIzM. HayK : 02.00.041l H. B. Curepuna; Hayr{. pyK. O. B. Au4peenf ra$. 

"eoprauuoiecxofiu Srzs. xLrMLrr4 Troven. roc. yH-Ta. 
- 3nerrpoH. TeKcroBbre AaH. - Trorr,ren r,2005.- Cno6o4urrfi

nocryrl I43 ceru I'Inrepuer (vreHIae). -_ <URl:https://libtary,utrnn.ru/dl/abstract/02.00.04/472.pd1'
(4ara o6parqeHurr I | .03 .2022)

4. Pycefiruna, A.B. Orsuxo-xularz.recxufi alurvs cr4creM Cu2S-EuS-Ln2S3, crpyKrypa r
csoficrna EuLnCuS3: yue6uoe noco6ue / A. B. PycefixuHa, O. B. AH4peen; M-no oOpa.ouurri" 

"HayKI4 PO, Trou. foc. yH-T, tr4n-r xzuur4. 
- Troneur: 14s4-no Trcra. foc. yH-ra, 2016. - 2-

rluqeH:uouHufi 4oroeopNt 47212017-05-02.- [ocryu ro raponrc r.r3 cerr4 tr{urepuer (ureuue). -URL: https://l i brarv. u dvP ikina Andreev 412 IJP 6.pdf (aarv o6paqeHrzx
rr.03.2022)

6. PycefixuHa, A.B. crpyr<rypa coe4rzueuuft EuLncuS: (Ln:La-Nd,
Sm), Sa:onble AHarpaMMbI cl4creM CuzS-EuS, EuS-LnzSs, EuS-LnzSl-CuzS (Ln:La, Nd, Gd),
TepMoxHMl{qecKue xapaKTepl4crrlKl4 Sa:onrx flpeBpalrleHrafi: anrope$. Auc. ... KaHn. xr4M. HayK :
02.00.04 : 3arlr4rreHa 07.12.2011l3nexrpontustfi picypc] / A. B.-pycefirrzua ; Hayrr. pyrc. o. B.
AH4peen; Trorra. foc. yH-r. - 3arrluqena07.12.20jt. - r-Io*evs,20Il. -2I c.;20 cur.20 cM. -cno6o'qnsrfi Aocryn r43 cerr4 Izlurepuer (ureuue).
<URL:https://librarlz.utmn.ru/dl/abstract/02.00.04/3647.pdf) (aata o6parqenz x II.03.2022).

7' Corosrena,_A. B. 3axouoMepHocrrz Sa:onrx paBHoBecrdfi s cucrerdax AIIS - FeS, AIIS -
FeS - Ln2S3, AIIS - cu2S - Ln2s3 (AIJ : Mg, Sr, Ba; in: La - Lu): anropeft. 4rac. ... KaHA. xrrM.
HayK : 02.00.04: 3arru'IrleHa 11.05.2012 f3nercrponnuft pecypc] I a. g. Conos"esa ; Hayrr. pyK. O.B. AHgpeen; Ttonr. roc. yH-r. - 3arqnrqena 11.05.2012. - Tionrew,2012. - 22 c. - ieo6oaurrn
Aocryrl H3 cerl4 tr4urepuer (vreHrze). 

- 
<URL:https://library.utmn.ru/dl/abstract/02.00.04/3gg2.pdF

(gar a olparreHr.rs I 103 .2022)
8' Pa":yNaxona,14. A. Teplro4lrHaMl,IKo-Tolororaqecrcuft auatu3 cr.rcreM Sc2S3 - Ln2S3 (Ln: La - Lu) u SczS: - A*sv (A : Tia+, cr3*, Mn2*, Ni'*, cu*), crpyKTypbr r{ xapaKrepucruxra $ar

f3nenrpouHrlfi pecypc]: anrope$.Ar{c. ... KaHr. xHM. HayK : OZ.OO.OU tz. R. easyMKoBa; Hayq. pyK.o' B' Anapeen; foY BlIo Trcna. roc. yn-r, ra$. neoprasuqecxofi u Susuuecrcofr xunaupr. - Troueun
2009. 

- 3nexrpoH' Bepcl4s ne-r. ny6ruKarlrra. 
- Cno6oaurrfi 4ocryn r43 cerr.r t;|*;;, (;;;;;;.

- 
<URL:lrttps:/librarlz.utmn.ru/dl/abstract/02.00.04/2352.pdf) .@g'Jjuo6parrreHrax 11.03.2022)

9' Murporuun, o. Io. oasosueAl{arpaMMbr, TepMoAr4HaMr,rqecKuft aHalras cucrevr AS -
LnzS:, SczSl - LnzS:, SrS - SczS: - LnzS: (A : Sr, Ba; Ln : La - Lu, y, Sc), crpyx rypa r4
xapaKrepucrzxu o6pasyrcull4xc{ Sa: [3nexrpoHnrrfi pecypc]: anropeS. rvc. ... KaHA. xr{M. HayK :
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02'00'041 o. rc. MurporruH ; Hayq.pyK. o. B. An4peen; Tlonr. roc. yH-r. - 3nexrpou. reKcroBbre
AaH.. - Troueur, 2006. Cno6o4urrfi Aocry[ pr3 cerrr Irlurepner (ureuze).
<URL:lrttps://library.utmn.ruldl/abstract/02.00.04/602.pdf).(4ara o6parqeuu x-11.03.2022)

10. Enuuien, A. R. @asosrre paBHoBecufl.B czrcrelaax Ln'zS: - Ln"zS:, SrLn'zS+ - srlrr,,rso
(Ln', Ln" : La - Lu): anropesepar Al{cceprarlvkr ... KaHnar(araxr{Mr4qecKr,rx HayK : 02.00.04 :
3arqr{rueHa 28,06.2013/ A. B. Ensrures ; Hayrr. pyK. o. B. Au4peen; Trcu. roc. yg-r. - 3aquqeua
28'06.2013. - Troruenn ,2073. - 22 c. - 3rercrpoH. Bepcur ne.r. uy6mzKarirrz. 

- ino6oangfi rocrvu
143 CCTI,I 14urepuer (vreuue).
<URL:htt (4ara o6paqeuux
11.03.2022)

11. XapuroHrreB, B. B. @asoBbre paBHoBectrl B crrcreMax Ln - LnzSer (Ln: pr, Nd, Sm, y,
Er) u cnofrcrna (fas: anrope(pepar Al4ccepraritru ... KaHAraAara xr{Mr{qecKr.rx HayK : 02.00.04 :3aulaqeHa 24.12.2013/ B. E. XapuronqeB ; Hayrr. pyK. o. B. An4peen; Trou. roc. yH-r. - 3arqrarqeuaver{Iu_{vrrq,j:*?O,lt: ;,T.*.rs, 20llr.- 

.19 c.; Cno6oannfi 4omyrr H3 cerz I4urepuer (vreuue). _<URL:https:lllibrar ruldlla ritoncevo/o2}YB. (4ara o6pan{euux
1r.03.2022)

8.3 ZurepHer-pecypcbr :

Bu6rulorera Troruf y : URL : http : //www. tmnlib. rulj irbi s/
eLIBRARY - Hayuuax 3neKrpoHH ast 6u6rruorera URL: http:llwww.elibr ary.rul
Ea^grr 6u6nuorpa$uuecKr,rx .qauHbx URL:: @
9' Jlnues:IroHHoe u cno6ogHo pac[pocrpaHqeMoe [porpaMMHoe o6ecue.reHrre. B ToMrrficre oTeqecTBeHHOrO IIpor{3BoACTBa
MS office, unar(poprraa Anr 3neKrpoHHofo o6yueuzx Microsoft Teams.

l0' Texnu'recKl{e cpeAcrBa I'I Marepl{aJrbHo-TexHr{qecKoe o6ecueqerure Arrcq[[Jrr{HbrMylrrrznaeguftuax yue6nax ayrr4Toprrfl rnfl npoBeAeHr{fl zausruit neKrlr4oHHoro rurra
ocHalrleHa cneAyIoquMI'I TexHrIqecKrIMIr cpeAcrBaMu o6yveuux H o6opy4oBaHrzeM: yue6nax lre6elr,
AocKa ayAuropHa'fi' MyJlr,Tl4uerufinoe [poeKIII4oHHoe v aKycrr4r{ecKoe o6opy4onanrae,
rrepcoHanr,uufi xounuorep.

Mylsruue4ufruas yue6uat ayTuropkrfl Anr fipoBe.qeuus salstufr. ceMr4HapcKofo rrrla
ocHauleHa cneIyrcIlluMu rexHI4trecKI4MI4 cpeAcrBaMLr o6yueuna u o6opy4oBaHr4eM: yu"6"a" rrae6elr,
AocKa ay4r4Topnafl, MyJlbrlzue4Iafiuoe [poeKIII4oHHoe v aKycrr.rqecKoe o6opygouurr"a,
rrepcoHanburrfr rounuorep.

Ay4Izropux rnfl caMocro.flTelruofi pa6orrr ocHarrleHa cneAyrorrlr4Mr4 TexHr,rgecKqMr{
cpeAcrBaMl'i o6y'reurzx u o6opy4oBaHI,IeM: yue6nan ue6em, AocKa ay4aTopnafl. MynbrrzMe4ufriroe
rlpo eKIII4oHHo e I4 aKycrlzrrecKo e o 6 opy.ao BaHLre, rrep coHaJrE Hbre KoMrrbrorepbr.

I 1. Cp egcrBa aAarrrarlull [peloAaB aHHq Ar{cqurrJrr{Hbr
c oIpaHurreHHbIMIt BO3MOInHOCTSMU

(uoaylt) lc norpe6uocrqM ruq
B clyvae neo6xo4zn'rocru, o6yrarcrll{Mc{ r43 qncranrzrl c orpaHl4qeHHbrMlr Bo3MoxHocrrMr4

3AopoBbs (no saanleHilto o6yvatoqeroc-r) Moryr rrpeAnararbcfi oAHrd a3 cneAyroqrrx BapHaHToB
Bocnpl4srlzx uuOoplraqul{ c yrreroM LIX I4HAIzBt4AyanbHbx ncuxo$u3r.rqecKr4x oco6eunocral, 

",o*rII4cJre c [pI4MeHeHPIeM SJIeKTpoHHoro o6yreuLrflLr AucraHIIr4oHHbIX rexnonoruff:
- An's nvq c Hapy[reHrrsMu speHl4s:.n ne'{aruoft $opue yBenI4qeHHsrrr,r rnpn$roM; B (fopve

sneKrpoHHoro AoKWeHra; B Sopue aygno$afitra (nepeno4 yve6uux Mareprranoa n ayguoSoprug;
IIH A}IBI.J Iy e.Jrr, H bre 3 a,4aH H{ Lr KO H Cynr,Tarll4r{.

- Ant naq c HapyureHLrflMkr cnyxa: n neqarHofi (fopue; n (popue 3neKrpoHHoro AoKyMeHra;
I4H AIjBII Iy e-Jrr, HbIe 3 aAaHr4t I{ KO H CynLTau r{ u.

- Ans nl{q c HapylleHLrflMLr OTOpHO-ABr4fareJrbHofo al[apara: B nerrarHoft $opue; n fopue3neKTpoHHoro AoKlMeHTa; B Sopue ay4Iao$afina; rr*WrBuryanr,Hbre sanarrkrflrr KoHcyJrET ar\uv.
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12. MerollrqecKrre peKoMeHAaIInu o6yuarorquMcrr [o BbrrroJrgeHr{ro caMocrosre.unnoft
pa6oru

CavocrosreJlbuat pa6ora BKrroqaer upopa6orxy rexqufi, rrreur.re o6{gare6gofi u
AoTIoJIHI{Tenluoft nvreparypu, pa6ory c 6asavu lulnuorpa$uuecxax .4aHHbx, nor4cK crareft no
TeMarI'IKe [paKTI'IqecKI{x 3arr.f,Tl{fi, noAroroBKa K oK3aMeHy n Soprvre ycrHofo co6ece4onauvr.

flpet rloAforoBKe K gK3aMeHy peKoMeHryercs aKTy,,rursa\Lrfl, vr aHaJrLr3 coAepxaHrz.fl
Marepl4aJla neKUI{oHHbrx u [paKTuqecKvx zannrnft; qreHLIe o6.f,gatenlHofi n Aonoluurellnofi
Jll{reparypbr; caMocrosrenrunrft rol4cK r,rH(popuaql{I4 rlo orAeJIbHbM BorrpocaM c r,rclojrb3oBaHr{eM
HayKoMerpr4rrecKr,rx 6as 4anHrx.


