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ne4yIqeZ op raHI4 3 aII krw Ha II4 cc epraqr4oHHyro p a6 ory Py:naaron ofi f ynrnos

KaMonoeHbl Ha reMy: <llonyueul4e I,I TepMoAr.rHaMr4qecKr4e xapaKTepLrcrkrnr

ru4poQropl4AoB S - sreNaeHToB)), npeAcraBneHHyro Ha corzcKaHr4e yreuofi

crerreHr4 KaHAI..,Aara xvrMr4qecKr{x HayK no c[eqzaJrbHocrr,r 02. 00. 0 I -

H e op f aHurr e c K a_f, xpIMI4fl .

CoorsercrBr{e coAeprr(aHr{fl Ar{cceprarlrru
3aflBJreHHofi cuequaJrbHocrr{ H orpacJrrr Hayr{u

[ucceptaquoHHa.a paiora Pysvraronofi fynruos KaruononHrr BrroJrHe

coorBercrByer nacilopry clequ€LnbHocru 02.00.01 - neopraHurrecKax xutlur- (n

qacrHocrl{, peaKIIIroHHa-f, cnoco6nocrb H ceoftcrea xI4Mr,IqecKI4x 3JIeMeHToB v krx

coe4r,rneuufi, cI4HTe3 HeopraHl'IqecKux coe4rEnenzfi pa3nuqHbrMr4 cnoco6auu,

u3yqeHl4e xl4Ml{qecK}rx [peBpalqeuuft v ceofrcre BerrlecrB tpzsuvecr<uuz Lr

Suszxo-xuMurlecKzMl4 MeroAaMVH Ap.).3rra cBeAeHr4.rr B 3Har{r4Telrsoff creneHr4

orpax{eHbl Bo BTopoIT trane, rrocB-rll]eHuofr noryqeHr4ro, aHanLrcy rzgpo$ropr4AoB

o rrr4c aHr4ro H crroJrb3 oBaHHbrx Q raa u rco -xuMr4q ecKHX M ero -

TeH3l4Merpr,ru. B rperrefi rJraBe [pr{BeAeHbr pe3ynbrarbr

H

V

rlpolJeccoB TepMl{qecKoro pa3JroxeHr4-rr, [oflyr{eHnr ru4poQropuAoB vvrx repMo-

ALIHaMI4rIecKI4e xapaKTepvrcrkrKkr. lloryvennue pe3ynbrarbr Aaror ocFroBaHr4e

rIpI4CyAlITb COHCKareJrrO yqeHyro crerreHb KaHAr4Aara xzMr4qecKr4x HayK rro

3 a{BJIeHHofi cuequaJrbHocrl{.

Arcryanr,Hocrb reMbI Arrccepralluu. Oropco4epxau1ae coeAHr{eHlr{

IIrI4poKo npl{MeHtlorc.f, B coBpeMeHHbrx HayKoeMKux o6tacrrx HayKr4 r{ TexHo-

rrleJloqHbrx MeTuurJroB

AOB - KZLJrOpr4MeTpkrLl

Irorrz.v\ Koropble rpe6yror BeIIlecrB H Marepr4aJroB c oco6rruu Qra:raxo-



xr4MlrrrecK%Mvr v SKcrrnyaTarluoHHbrMr4 xapaKTepr{cTHKaMr,r. oco6oe SJreKTpoHHoe

crpoeHlre v BbrcoKa-fl peaKuuoHHaf, cnoco6Hocrb Qropa cnoco6crByror

o6pa:onaHr4ro pa3nr4qHbrx, uopofi yHrrKanbHbIX r{acrr4rl - rlrApo$ropIa4-aHr4onbr)

Sroprz4on a coeAr.rHelnvrfl c 6opol,t,xore6areJrbHo-Bo36yx4euubrx oKcI4MepHbIX

BbrcoKoreMrre-parypHbrx QropopraHl4rrecKl4x

fiauuax 4z-ccepralll4oHHaq pa6ora

coBpeMeHsofi xuruur{ HeopraHr4qecKr.rx Sropra4on - pazpa6orKe HoBHx cuoco6os

[onyrreHu.fl rra4po$roprrAoB s-sneMeHToB ra6ruqrr xr4Mr4qecKprx 3JreMeHToB,

raccneAoBaHr4ro r4x repMr4rrecKr{x 14 TepMoAr4HaMr,rqecxzx csoficrn. lloryqeHHble

pe3ynbTaTbl IIO3BOJII4JII4 yCTaHOBI4Tb 3aKOHOMepHOCTI4 LI3MeHeHI4-f, I{3yqeHHbIX

ceofi cre I{ Hayr{Ho o6ocuoBanHoMy I4cIIoJIb3oBaHI{Io rn4po SropI4AoB.

Jlu.rnsrfi BKJTaA aBTopa pa6orrt 3aKnroqaercfl B aH€Lrrr43e Jrr4Teparypbl rro

TeMe Al,Icceprarryvr, B rror{cKe 14 HaxoxAeHvru cuoco6on pelxeHr4f nocraBJIeHHbIX

3a4a'l., B yMeJroM npoBeAeHr.rr4 DKcnepvMeHToB, o6pa6orxe [oryr{eHHblx

pe3ynbraroB, B ux rzHTepnperarJvrrL o6o6uleHrae u ny6tuxatluu Marepn€uroB

pa6oru. Anropovr cocraBJreHrr $opvryJrr4poBKu, repeqeHb ocHoBHbrx rroJlox(eluuit

r4 BbrBoAoB Ar{ccepTarJkrvr.

Oqenrca coAeplr(aH l{fl Al{ccepra IIItu, ei saneprudnnocrr

[zcceprarllroHHar pa6ora Pysnaaronofr f.K. cocrol{T I,I3 BBeAeHrx, rpdx

rJraB, 3aKrroqeHr{s, BbrBoAoB 14 crrl4cKa I{crroJrb3oeaHHofi nl4Teparypbl I,I3 I44

6u6nraorpa$uuecrcux HakrMeHosanuir. Pa6ora I4nnrocrpupoBaHa 29 pucyyKaMl4 14

coAepxrrr 47 ra6rrurl.

. Bo eeedeuuu o6ocsonaHa aKTyaJrbHocrb reMbr u o6sexroB zccJlenoBaHr4fl.,

cSopuyllrpoBaHbr rlenr4 kr 3a4alkr pa6oru, orpa)KeHbl ee noezs:r^a, :nayrtHafl, vr

[paKTr4qecKar 3HaquMocrb.

B nepeoil z,,ra6e npune4en o6:op kr anurkr3 nl4TeparypHblx cne4eHzff uo

xr,rMr,rr{ $ropa u rupo$ropr4AHbrx coeAI4HeHr.Ift. OrrrerleHbl oco6ue csoficrBa Qto-

pr4cTofo BoAopoAa, KaK HeBoAHofo pacTBopr4TeJlfl Lr efo BoAHofo pacTBopa.

coenrzueuuff.

rrocB-rrqeHa arryamnofi upo6reve

flpnne4eubr cBeAeHLrs, o 4prarpaMMe cocrotHl4x .qnofisrtx (MF"-FIF) u rpofinux (



MF,,HF,HTO) cl4creMax c yqacrl4eM Mer€urJroB (M) I, II rpyun r4 ycnoBprfl o6pa-

3oBaHI4t ru4poQropr4AoB pa3Hbrx cocraBoB MHnFln*,n) (n:2,3, 4 u ffi:l, 2).IIpu-

BeAeHbI cBeAeHr4-f, o crpoeHuu, QuzuKo-xI4MI4qeeKI{x, TepMr4rlecKr4x r4 TepMoAr4Ha-

Mr{qecKl4x csoficreax rH4poSropI4AoB I r,r II rpy[r. Ha ocnoee npone4dHHoro aHa-

Irpr3a klMelolllvxct cne4enzfi o xapaKTeprlcrr4Kax rz4poSropr4AoB cocraBJreHbr

xl4Mr4rrecKoro aHaJrvr3a rr,r4poSropr,rAoB [IenorrHbrx

uenb kr 3a4a.uv Aprccepraqzouuofi pa6orbr.

sKcrreprrMeHTzlJrbHbrx MeToAax

TeH3HMerpwH c uev6paHurru

u o6pa6orKr,r AaHHbrx, TaKXe

M I4rr e cKr,r x x ap aKTep r4 crr4 K rrz4p o $ rop Lr A o B.

B mpemueit zre6e rr4eceprarJvrv [pr4BeAeHbr pe3ynbrarbr r4ccneAoB aHprfl

rpoqecca repMllqecKoro pa3noxeHr4fl. rngpo$ropz4on oJreMeHroB I rpynnu (Li,

Na rz K), uonyrleHHble MeroAoM reH3rrMerpr4r4. llpzne4eubr onpeAerduurre Mero-

AoM K€ulopprMerpvrr oHT€Lrrbrrr4rz npoqecca nonyqe:e:afl rz4poSropr4AoB neauvo4efi-

crBI4eM zx xap6oHaroB c pacrBopaMl4 nJlaBurosofi Kr4cJrorbr pa3nr4qHofi xouqeu-

TparJnvr. llpzne4enu sKcnepHMeHTzuIbHbIe pe3ynbrarbr repMoAtrHaMurrecKr4x

xapaKTepl4crrlK rlpoqeccoB kr LrHALrBr4AyanbHbrx rtrApoSropra4oe. Ha ux ocHoBe

uponegeu cpaBHl4Teruurrfr aHaJrLr3 r4 ycraHoBJreHbr 3aKoHoMepHocrr4 H3MeHeHr4t

TepMoAIzHaMI4rIecKI4x xxapaKTepr4crr4K rrz4po$ropr4AoB B 3aBr4cr4Mocrr{ or

lplrpoAbr MeruurJroB.

. lzcceprallI4oHHaq pa6ora 3aBeplxaerc-rr o6rqzuz BbrBoAaMu, c[r4cKoM

Ill,IrrlpoBauuoft nl4Teparypu. Co4epxaHHe Ar4cceprar\Lru B nolsofi Mepe orpoKaer

rlocraBJleHHyro Uenb kr 3a4a.ukr, HocHT JrorurrecKr{ 3aBeprxeuurrfr xapaKTep.

[IayvHan HoBr{3Ha rr [paKTr{qecKafl 3HarrrrMocrr pa6orrr

Hoeltsua pa6omut 3aKnloqaercf, B uo46ope orrrr4M€urbHbrx ycnonufi npone-

[eHkrfl. rlpoqecca ilonyqeHlzx rz4poQropl,IAoB rrLrrr4fl, Harpr4fl. vt KaJrvr\ rr4rr4Apo-

Bo emopoil zna6e rrpr4BeAeHbr cBeAeHr4.rr o cIIoco0ax [onyrreHl4fl 14

MerzLrIJIoB, rIpI{MeHdnnux

LrccneAoBauuit - K€uropr4Merpr4r4 pacrBopenr4fl vr

Hynb-MaHoMerpoM. Onucanrr MeroAbr noAroroBKr4

[onysMrrr4pr4rrecKHx MeToAOB pacr{eTa TepMoAr{Ha-

Sropz4on :uurpkrfl, KaJrr4fl. 14 TerparklApo$Topuna KaJrr4fl B3ar4MoAeficrsuera nx



Kap6oHaroB c pacrBopaMr4 rrJraBr.rKoBofi Kr{cJrorbr pa3nr4qHofi rosqenrpaqura. B

onpeAeneHr{e r4HTepBaJra TeMnepaTyp, xr4Mr4rrecr<ora cxeMbr r4 TepMoAI4HaMI4qecKI4e

xapaKTepvcrvKr npoqecca repMurrecKoro p€L3no)KeHvrfl. rvnpo$ropz4oe. Oupe4e-

JIeHbI TepMOAr4HaMr4r{eCKr4e XapaKTepVICTkrKVr VTIjAI,,'BI|I.Aya^rIbHbIX MOHO - 14 IOJII{-

ru4po$ropr{AoB yKa3aHHbrx Mera[JroB rr Ha r4x oaHoBe pacuerHrtMrr Mero.qaMI'I

paccrlr4TaHbl 9TI{ xapaKTeplrQrr4K[ Anr aH€uIofHrIHbIX coeAr4HeHuH Bcero pflAa

qenoqHbrx Mera[Jroe. VcraHoBJreubr 3aKoHoMepHocrr.r HX H3MeHeHr4fl B rlpeAenax

fpyrrrrbr.

Oupe4eneHHbre repMoAr4HaMr4rrecKue xapaKTep r4c-tprKkr rr,r4poSropI4AoB

rrpeAcraBfi.sror cnpaeovuufi Marepkran, rrorroJrH-rrr 6aux repMoAI{HaMLIrrecKrIX

Belr4rrnH HoBrIMH AaHHbrMI4 r4 rrcrorrb3yrorcs B HayqHblx u yue6HbIX Ilentx.

llolyveuubre cBeAeHr4r rro3BoJrrlor HayrrHo o6ocHoeaHHoMy no46opy Sropco-

Aep)Karrlr4x c o eAH H euuit, c o orB ercrByro uux npl4Kn aAH bIM 3 aA arraM .

Creueuu odocnosaHHocrtr r{ AocroBepHocrrr pe3yJr braroB rrccJreAoBaHnfl

O6ocnoeaHHocrb pe3ynbraroB HccJre p.or,auuia no [oflytleHklro I4 TepMI4rIec-

KOMy pa3JrO)KeHr4rO, O TepMOAHHaMI{qeCKZX XapaKTepLICTI4KaX MOHO - U

rronr4rr4Apo-Sropu4on s - gJreMeHToB H ycraHoBneHHble 3aKoHoMepHocrrl vrx

lr3MeHeHr4{ rroATBepxAaeTcr nprrMeHeHr{eM He3aBLrcI4MbIX 3KCnepHMeHTaJIbHbIX

MeTOAOB - K€LnOpr4MeTpr4r4 paCTBOpeHr4.q, TeH3Vr]0'.4eTpId.I,'., XI4MI4TIeCKUM aHZUII43OM,

TarcKe pac-uErHbrMu MeroAaMr4. llonyuenHbre B3a[MocorJIaaoBaHHbIe pe3ynbrarbl

no repMo-.qr4HaMr4r{ecKr4M ceoficrnar4 rn4poSropr4AoB s - 3JIeMeHToB, Koropble

rxrapoKo o6cyx4euu v ony6lttxoBaHbl B peIIeH3I,IpyeMbIX xypHanax

cBlrAereJlbcrBylor o6 ux AocroBepHocru.

Ily6.nunaqurr aBTopa. VcranoeJieHHbre AI4ccepraHToM HayqHble rloJloxe-

Hr4fl. flBrrflroTc.s HoBbrMr{, ocHoBHbre pe3ynbTaTbl AI4ccepTaIJLILr ony6lzr<osaHrr e 36

HayrrHbrx pa6orax, B ToM rruclre 7 clar'ru B peIIeH3I4pyeMbIX xypHanax, peKoMeH-

AoBaHHbrx BAK upra llpesuAeHre Pecny6nuru TaAxI,tKI,IcraH I,I B Marepuatax 29

MexAyHapoAHbrx u pecny6JIIlKaHcKI4x r<ouQepeuqufi I4 ceMI4HapoB.

CoorsercTBl{e anrope$epaTa coAep}I(aHlrro Al{ccepralluu. B aBTo-



pe$epare Avrcaeprar\vwr npl{BeAeHbr oaHoBHbre rroJro)KeHrlr Ar4caeprarlnn,

IIOKa3aHbI BKnaA aBTOpa, QTeneHb HOBrl3HbI, TeOpeTI4r{eCKat 14 [paKTl4r{ecKat

3Haill4Mocrb pe3ynbraroB pa6omr, TaKXe o6ocnosaHHbre BbrBoAbr. Anrope$epar

froJrHocrbrc coorBercrByer coAep)KaHr4ro Ar{cceprarlHoHHofi pa6oThr.

| / CooreercrBl{e nayunofi rcna.nn0uKaqur{ cor{cKare.nn yu6uofi creuen rr, Ha

KOTopyrc oHa rrpeTeHAyeT

llo yponHro BrITIoJTHeHHrIX oKcnepr4MeHToB c TaKHMH cJrox{HbrMu o6rer<-

TaMI4 Sropco4epxaull4MlI coeAlaHeHprflvtr4, o6cyx4euuro Lr o6o6rqenr.rro

[onyqeHHblx pe3ynbraroB, yMeHI4ro rpaMorHo HcrroJrb3oBarb pacq€rnrre MeroAbr

OIIeHKI4 TepMoAHHaMI4r{ecKI4x xapaKTepucrr4K xr4MzqecKr4x coeguueuzfi vr

o6ocnonaHHblx BbIBoAoB Hay-u:nafl rnarzsurar\Lrfl coucKarenr Pysvraroeofi f.K.

coorBercrByer Iacxonaofi yueuofi crerleHrl KaHnv1ura xr{Mr4qecKnx HayK rro

cleqvzlnbHocrr.r 02. 00. 0 1 - HeopraHr{qecKafl xvrM.]glfl'

Buecre c reM, ilpl4 qreHurr4 vr aHaJrtr3a Marepl4zlnoB Ar4cceprarllru r{ aBTope-

Q ep ara Bo3Hr,r KJrr{ cn eAyroqlre 3 aMeqaHr4-f, :

1. Cne4oealo-6u KoHKperz3l4poBarb Ha3BaHprfl Ar4ccepraL\r4w) T. x. s Hefi

peqb n4er B ocHoBHoM o rrpeAcraBr4rerqx I S rpyuurr (Li,Na Ia K), a He Bcex

S -sneueHToB nepuoAur{ecrofi ra6luqu.

2. Heuou.flTHo, rroqeMy B KarlecrBe ocHoBHofo coeIuHeHtrfl l.nfl, nonyr{eHr4t

rz4poSrop14-AoB IlctIoJIb3oBaHbI ToJrbKo xap6ouartr coorBercrByroulr4x

laeraruon?

3. He AaHo o6rscneHtre npwilrHbl, cofJracHo Koropoir turufi o6pa:yer roJrbKo

MoHorr4Apo$ropz4, narpuit -MoHo- H Aurruqpo$ropu4, a rcatuir MoHo-, Iu-

14 rerparu4po Sropr,r4u.

4. He AaHo o6r-acHeune Bo3MoxHocrn Basar4Mo.{eficrsns Sropco4epxaqux

co eAuH eHI{ILr c o creKJroM np 14 TeH3 HM eTp r4qe cKr4x 14 c c Jr eAo B aH r{_rrx.

5. B Ar4caeprarJvrr He paccMarpl4Baerc{ lpurrr4Hbr pa3nurrHoro xapaKTepa

?I3MCHEHI4-'I 3HT€IIIbTII'IIZI O6PA^:ONAHUX V SHTPONI4I4

[op_rrAKoBofo HoMepa qenoqHbrx MeTaJrJroB.

rz4po$ropr.rAoB or



6' B reKcre Arrcceprarlw n aBropeoepara BcrpeqarcTc-rr crr4Jrr.rc'4qecK.'e kr
TexHzqecxze orurz6rz.

oAnar<o orMerreHHble HeAocrarKrl He cHLI)Karor o6qyrc nonol*HTeJrbHyro
orIeHKy Anccepr ardzonnoft pa6oru.

3arcnroqenr.re

[zccepral{I4oHHat pa6ora Py:uaronoft f. K. dlonyqeHue r{ repMoA uHaM.'-qecKue xapaKTepr4crr4K4 rz4po0ropuIAoB s-oJIeMeHToB)) orBer{aer rpe6onaHu-ana<<flonoxeua.s o nop{AKe [pncy)KA elkrfl yrreHbrx creneHefr>>, yrBepxAeHHoroflocrauoerleHl.reM llpanzreni.ruu Pecny6narcz TagxwxucraH or 26.1r.2016r.J\b505' IlpeAb'f,BnteMblM K KaHAVilarcKIzM ntceeprarll4{M. Pa6ora r.rMeerBHyrpeHHee eALIHcrBo, B nefi orpaxeH JILIqHhrft nrcna4 aBTopa B xr'MuqecKyroHayKy' a ee aerop - Pyen'raroBa fynrnos Ka'rorosHa 3acnyxHBaer rrpr4cyl*A eHr4flyveuofi crerreHa Ka:'rzrara xvMzrrrecKr4x HayK [o cnerlr4uurbHocr' 02.00.01H e opf aHI4 q e cKa_s xLrMLrfl .
orgrrs o6cyx4en Ha pacuupeHHoM 3aee&a'Lrv xaQe4prr <o6rqax LrHeopraHl{qecKa-f, xvrMufl>> Ta4xzxcKoro rocyAapcrBeHHoro neAaror'rrecKoroyHr4Bepcurera HMeHuc. Aftp;z J\b g or <11> anpets20lg r.floqroerrfi a4pec: A4pec: 734003, . e'-a"6ilnp. py4arcz I2l,

TagNzxcxzlz rocy4apcrneunrrfi reAafofz.recKHfi yHzBepczrer (TfIIy) zu.C. Afiuu, xrrMrrqecxzit Saxyrrbrer.
E-mail:tgpu 2004@,mai1.ru. Te:r. (+99 2 37) 224_13_g3.

Ifpe4ce4areJrb;
upoOeccop ra0e4prr <o6rqax r,r HeopraHaqecKa_s xnMr4fl>>
Tffly zla. C. Airuu, AoKrop xr4Mt4qecKux HayK
no cflerlkr aJrbHo crr4 02. 0 0. 0 I -HeopfaHr4rrecKa_s xLrM,fl .

9rccnepr;

3ane4yroqvfi rca$e4pofi <O6utas a
He oplaHzrr e cKar xr4Mnfl>> TaANzrccKoro
rocyAapcTBeHHOfO [elafofr4rrecKofo
yHLrBepcrzrera r4MeHu C. Aft:uu,
KaHAr4AaTa xI4Mr4qecKI4X HayK no cnequaJrbHocTH 

,/ ,zl02.00.01-HeopraHH'ee*afl xvrM'fl.,troUeHr 
Offfi

Vqenrrfi ceKperapb;
KaHALIAaTa XI4MI4qeCKI4X HayK, AO

llo4uzcrt upo$eccopa Conae

,/4' conzee JI.

Hz:orloe l4.1il.

Myco4xonona [x.

HaqalrnuK orlena KaApoB


