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Ha aBTopeQepar Allccepra\krvr Xapveuro Anacracuu BsqecrasosHbr (Ou3r.rKo-xraMr4qecKoe

esauuo4eftcrBrre B cl,IcreMax c yqacrueM fanoreHr4AoB, xpoMaron ra nolrSpaMaroB HeKoropblx
IrIeJIoqHbIX MeTaJIJIoB), [peAcraBrennoft Ha cor4cKaHue yveuoft crerreHl,I lra:ep,up;ara xrrMl,IqecKr4x HayK

rro crrequiubHocrf,M L4,4. - @[sl4.recKas xuMvIfl.u I.4.1. - HeopraHr.rqecKar xr4Mr4t

,{uccepraqvonHafl. pa6ota nocBtlrleHa --amyamnofi uayruofi upo6neruaruHe H3yqeHuro
MHofoKoMrIoHeHTHbx cLIcreM c yqacrr,reM corefi Kr{cJropoAcoAep}Karrllrx Kr{cJror vr ranofeHr{AoB
IrIeroqHEIX MeTaJIJIoB AJIfl BrUIBJIeHI,II 3aKoHoMepHocrefi e crpoeHnu 4krarpaMM cocro.sHur pasnra.ruofi
MepHocrl4. lauuax reMa tBJlterc.rl aKTyanrHofi e'cBr3rr c Bo3pacrarour,rM crrpocoM Ha HeAoporr.re 14

sKoJloruqecKl4 qucrble noso6noBJlteMble ucroqHr,IKr,r gJleKTpr4qecnoft eueprl{I4. flosroMy r43brcKaHrre
HOBbIX TeTIJIOaKKyMynI{pyrcUUX Marepl,IanoB vt xI,IMI,IqecKUX I{CTOqHIKOB TOKa HA OCHOBe

MHoroKoMrIoHeHTHbrx cLIcreM HeopraHl,IuecKr4x coneft s'-greMesroB rBJrserc.{ aKTyanbssrpr. Boo6ule
npuMeHeH14e QynrcquonaJrbHbrx MaTepr,ranoB Ha ocHoBe coJIeI4
rrleJroqHblx MeTaJrJroB BecbMa rrrr{poKo.

Hayruiul HoBpI3Ha .4l,Icceprallraonnoft p a6oru 3 aKrroqaercr B cJreAyronleM :

1. Bnepnrre [poBeAeHo pa^:6Iaeuue Ha crrM[JreKcbr rpex qerbrpexKoMrroHeHTHbx B3aprMHhrx cprcreM
Na*, K*lll,Cro+2-,wo42-, Na*,Rb+llF-,I-,cro+2-, Li*,Rb*llF-,Br-,cro42-, nocrpoeHbr ApeBa bm, Koropbre
noATBepxAeHbI gKcnepLIMeHTaJIbHbIMH MeroAanru.{TA u P@A. OuucaHo xr.rMrrqecKoe Bar.rMoAeficrnue s
rpex- u rrerbrpexKoMrroHeHTHbrx B3ar4MHbrx cprcreMax Li*,Rb*llBr-,CrO42', Na+,K+llI-,CrO42-,WO42-,
Na*,Rb* 
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2. Bnepnrre oKcrIepI{MeHTaJIbHo LrccJreAoBaHrr 5 rpexxoMrroHeHrHbx cprcreM (KI-KzCrO+-KzWO+,
NaI-NazCrO+-NazWO+, KF-KzCrO+-KzWO+, NaF-NazCrO+-NazWO+, RbF-RbBr-Rb2CrO+), orHa
rpexKoMrIoHeHTHat B3avrllnas. clacreMa (Li,RbllBr,CrO+), .uee trerbrpexKoMrroneHrHbrx crrcreMrr (NaF-
NaI-NazCrO+-NazWO+, KF-KI-KzCrO+-KzWO+), 3 cra6ulrnux rerpaoApa u 2 cercyrrlux rpeyronbHr.rKa
uerblpexKoMrloHeHTHofi n:azunofi cracrevrr Na*,Rb*llF-,I',CtO42- v rrerbrpexKoMrroHeHTHafl. BsauMHas.
cucreMa Na*,K*l lI-, C rO +2-,W O +2' .

3. Onpe4eneHbl xapaKTeppIcrLIKI,I (cocrae 14 TeMrreparypa nnaBneHrax) 15 ro.reK HoHBapuaHrHbrx
panHoneczfi B cl4creMax KI-KzCrO+-KzWO+, NaI-NazCrO+-NazWOq, KF-trbCrO+-
KzWO+, NaF-NazCrO+-NazWO+, RbF-RbBr-RbzCrO+, Li+,Rb+llBr-,CrO42-,
MeF-MeI-MezCrO+-MezWO+ (Me -Na, K), Na*,K*llI-,CrOq2',WOq2-, Na*,Rb*llF-,I-,CrO+2-.

4. Onracanu $asonrte paBHoBecHbre cocrotHu;r rnfl Bcex gJreMeHToB $asonux
AI,IarpaMM, llpone4eH aHaJII43 TonoJlorurr nrrKBr{.qycoB r.r xzMr.rtrecKoro noauuogefic'rBvls. ct4creM
Li*,Rb+llHal',CrO+z'(Hal- - F-, Br-, Cl-, I).

Pa6ora LIMeer BecoMylo [paKTzuecKyro v reoperkrqecKyro 3Harrr.rMocrb. SxcnepuueHTaJrbHo
rtonyqeHbl xapaKTepI{crLIKI,r (cocran, TeMrreparypa rrJraBJreHz.f,) crrrecefi, orBerrarollr.rx roqKaM
HoHBapI{aHrHbIX paBHoBecI4ft n cucreuax KI-KzCrO+-KzWO+, NaF-NazCrO+-NazWO+, KF-KzCrO+-
KzWO+, NaF-NazCrO+-NazWO+, RbF-RbBr-RbzCrO+, Li*,Rb*llBr-,CrO42-, MeF-MeI-MezCrO+-MezWO+
(Me - Na, K), Na*,K+llI-,CrO+2-,WOq2-, Na*,Rb*llF-,I-,CrO+2-, Koropbre Moryr cnyxurb ocuonoft 4rr
parpa6orxr relJloaKKyMynvpyolqux Marepr4anoB r,t pacnnaBrrfleMbrx gneKTpoJrr4ToB xr.rMr,rqecKr4x

r,rcroqHnKoB ToKa. ,{auHrre tro lparonrru paBHoBecr.rflM B I,I3ytreHHbrx crrcreMax npeAcraBnsror
caMocrofl Tenrrrlrfi r.rHTepec KaK crrpaBoqnufi Marepr4iln.

Pesymrarrr BbIIIoJIHeHHbTx nccre4onaHIafi 6rrru lonyqeHbr c rrcrroJrb3oBaHrreM

ceprzSraqupoBaHHoro r{ rroBepeHnoro o6opyAoBaHr4.rr Anr rrpoBeAeHus gKcrrepr.rMeHTaJrbHbx pa6or c
o6ecne.reHraeN{ Boclpor,r3BoArrMocrr4 nonfraeMbrx AaHHEIx. 3rcuepzueHTi}Jrbuble LrccJreAoBaHrrt

BbrloJrHeHbr Ha ycraHoBxe au(p(pepeHrlr4aJrbHofo repM[qecKofo aHaJrv3a c BepxHr4M rroABo.{oM nJrarr.rua-
rrJrarr{HopoAl4eBblx repMorap. I{zQponofi crrrHaJr o6pa6arunurcfl, Ha znrep(pefice rporpaMMrr DSC Tool
2.0. Cropocrb HafpeBa (oxuaN4euIax) o6pa:qon cocraBJr.flJra 5-15 rpaalmun. To.rHocrr r,r3MepeHr4t

TeMrreparyp cocraBJrrJra +25oC, npI,I TotrHocrr4 B3BerrrvBaElrs. cocraBoB 0,5Yo na sneKTpoHHbrx Becax
AdventurerOhausRV2l4. PenueHo(pasoerrfi aHurpr3 rrpoBoAr{ncr na 4u(fpar<roMerpe ARLX'TRA.
[epznarorpaMMbr cH;rrbr Ha Aepr4BarorpaQe Q-1500D cr4creMbr F. Paulik, J. Paulik, L. Erdey $upurr
MOM (Beurpzr).



Pa6ota coorBercrByer 3atBnennofi nayvnoft cleqlliurbHocrvr v orpacJrrl HayK, ed orluqaer
JlorIaqHocrb, AocroBepHocrb pe3yJlbraroB, rrpocrora rr3Jro]KeHr,rr HayqHbx nonoxenzfi, rloHtrHocrb t4
qdrrocrs pzcyuKoB.

Ocnonnrre HayuHble pe3yflbrarbl, [oJryqeuubre rro r4ToraM BbrrroJrHeHkrfl.4prcceprauuor+roft pa6orrr,
orpaxeHbl n 10 ueqatutrx pa6orax, BKJIIoqax 2 crlar:';u, ouy6maroBaHHbre B perloH3r,rpyeMbx HafrHbrx
xypHaJlax (Xypnzur HeopraHrqecxofi xrzunn), u 8 pa6orax B rpyAax HayqHbrx nou(Pepenqufi.

3aN4e.raHzft r pa6ore He rrMeerc.rr.

,{uccepraqpronnafl pa6ota Xapueuro Asactacuu Bsqecrasonurr <@usr,rKo-xr4MurrecKoe
nsazuo4eficrBrle B cI4creMax c yqacrlleM raaoreuzloB, xpoMaron u norrc(ppaMaroB HeKoropbrx lIIeJIoqHbrx
MeTaJIJIoB)), coorBercrByer rpe6onauvflM, rrpeAb.flBJlfleMbrM BAK rc Ar4cceprarlrroHHbrM pa6orarra z
rpe6onanusNa n. 9 rIoJIoxeHI{x <O npucy)I(AeHr{pr y.rdnrrx crerreueft, lpeA:b-rrBnreMbrx K At4cceprarlvrflM Ha
coI,IcKaHLIe yueuoft creleHpl KaHAI4Aara HayK) rr aBTop AraccepraUur,r 3acnyx{r,IBaer [pucBoeHr{r eMy
zcroiraoft crerleHu KaHAuAara xl{Ml4qeoKlrx HayK rro clequalIbHocrrM L4,4. - @usu.recxa-f, xuy1vts.u |.4.7.
- HeopranlrqecKafl xLrMkrfl.

17.t2.2021

3 ane4yrorqufi ra(! e4poft neopranuqecxoft u $zsuvecr< oir xurtuu,
@f AOy B O <Trorr,rencrufi rocyAapcrB ennrrft yHrzBepcr{Ter)

Ao KTop xt4 Mr{trecKz x H ayK (l . 4, 4 - @ [grz.re c xas, xutvtu x),
npo(feccop An4peen Oner BanepbeBlrrr

'625,003, r. Trouenr, yn. Bono4apcr<oro,4. 6

Ter. 89048880417,
E-mail : o.v. andreev@utmn.ru

lloArrzcr An4peena O.B. saeepxro,
y.rOuufi ceKperapb Y.reuoro coBera
OfAOy BO <Trorraencrzfi rocyAapcrBeunsrfi yHz
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