
OT3hIB
oQuqnanbHoro orrloHeHra Ha Ar.rcceprarllroHHyro pa6ory Irlcuouona Oupyea

,{ony4oan.ra Ha reMy <<BrusHrae HaHor{acrr4rl ArloKc}rAa rr{TaHa Ha rBMeHeHr{e

IIJIOTHOCTLI Ilt B.f,3KOCTII BoAbD), [peAcTaBJIeHHyIo Ha CoLIcKaId.vIe yueuofi cTeIIeHrI

lr:alr4ur4ara rexHl{qecKux HayK rro crequaJrbHocr}r 01.04.14 - reuloQr{3rrKa 14

Teop eTr{q e cKa{ TefIJroTexH}IKa

I4uQoprvraqkrfl, o teuroQnsklqecKux Lr repMoAr,rHaMr{qecKrx cnofiornax pa6ouux
BeIIIeCTB B IIII4pOKOM I,IHTepBaJIe LI3MeHeHLIfl [apaMeTpoB cocToflHLtfl neo6xo4zrrarr

AJIf, HayqHo o6ocnosaHHhlx LIHxeHepHbre pacqeroB I]o coBeprrreHcrBoBaHHro vr

olrLIMV3aIIIltI4 COOTBeTCTByTOqUX TeXHOJTOn{qeCKLrX [pOqeCCOB. cne4eUnX O

reuloQusl{qecKllx u peororuqecKkrx croficrsax BoAHbrx pacrBopoB AByoKrlcpr
TLITaHa BeCbMa BaXHbI An' rrO3HaHUfl, kr pA3BLrTUfl. $lzS:zrcla XHAKOTO COCTOf,HI{.f,

BeIrIecrB, AItfl BbrflcHer^r4fl. MexaHLr3Ma MexMoJreKyJrf,pHbrx B3ar{MoAeficrsuiT. H

nrogerefi crpyKTypbl pacrBopoB, rrpoqeccoB o6pasonannx v pa3pyrrreHr4f,

MoJIeKyJIflpHbIx KoMrIJreKcoB. Zccre4onanue renro$zsnqecKzx u peoJrorr4qecKr{x

csofictn BoAbr, KaK qucroro KoM[oHeHTa, TaK vr c BKruoqeHVeM Apyrrx
KoMtIoHeHToB, TaKI4x KaK HaHoqacrLrrlbr AI{oKcrrAa rvrraua [o3BoJlf,er laaitru
naz6olee [p[eMJleMuftsapuaHT ux I{clonb3oBaHufl, B KaqecrBe rerrJroHoclareirr.

B cB.f,3lr c orI,IM, LIccJreAoBaHr4e BrruflHkrs. HaHoqacrLrII AuoKcr41a rtrraHa
TeM[epaTypbl vI AAB'II9HIdfl, HA LI3MeHeHI{e IJIOTHOCTLT kr B.g3KoCTI4 BOAbI, KaK

Te[JIoHocI{TeJIb, flBilflercfl. arryamuofi sa4a.refi renno$zsuru u reoperr{qecrofi
TerIJIorexHvIKvI, cocraBJrf,er coAepxaHvre Hacrorrqeit. aucceprarlrroHHofi pa6oru.

.(uccepmquoHH€ul pa6ora Zciuonosa @zpysa ,{ony4onzua coorBercrByer
laclopry creqrlaJlbHocrkr 01.04.14 <Tenno$zanxa Lr reoperlrqecKa.f, rerJrorexHr{Ka)

AIIfl TeXHUveCK[X HayK rro TeMe, MeTOAaM I{CCJIeAOBAHVIfl. LI HOB}BHe: rr. 1 -
oKc[epI,IMeHT€IJIbHhIe LlccJreAoBanufl, TepMoAr{HaMuqecKHx ra nepeHocHbrx caoficrs
ql4crblx BeIrIecrB vr ktx cuecefi B rrrLrpoKoft o6nacrkT rrapaMerpoB cocrof,Hu.n; il. 2 -
aHaJrkrrvr.tecKze 14 qrrcJreHHhre LrccJreAoBaHuf, reulo$zsvqecKzx csoftcts BerqecrB B

pa3Ikr qHErx afperaTHhlx cocTof, Hufl x.
I{e.nrrc Al{cceprarlzonnofi pa6oru .f,BJr.rrerc.fi uccneAoBaHue BrrurflHprfl

HaHOTIaCTZII Tioz Ha U3MeHeHr.Ie IIJIOTHOCT]a yr Bfl3KOCTpr BOAbr B saBkrCkrMOCTr{ OT

TeM[eparypbl, AaBJreHprs ]r KoHrleHTpar{kr Lr HaHoqacrnq TiOz.

.{nx 4ocr v}Kelufl..qannofi qenkr 6strut perxeHbrbr cJreAyroqr4 e 3aAarr lr :

1. Mo.{epHH3kIpoBaHo gKcrreprrMeHTaJrbHbre creH.qbr .qJr.f, u3MepeHufl, rrJrorHocrr4

u B.f,3Kocrrl HaHoxLrAxocrefi, pa6orarorqrEx MeroAoM rnApocrarr4qecKoro

83 BeIrIUBaHUfl. kr Karrunnfp HOrO Br{CKO3rrM eTp a.

2. flolyueHbr oKcrrepkrMeHT€rJrbHbre 3HarreHr4fl rro [JrorHocrLl Lr Annaun.recxofi
BS3KOCTII LrCCJreAyeMbrX BeUtreCTB B 3aBr4CLrMOCTr4 OT TeM[epaTypbl I{ AaBneHI4f,.



3. YcrauoBJIeHbI 3aBlrcr{Mocrrr rrJlorHocrr{ Lr lwnaMu.recrofi Bf,3KocrLI soArr *
HaHoqacrnq TiOz (0,5; 1,0; 1,5; 2,0;2,5;3%) rryu pa3irurrHbx reMreparypax (283 -
433 K) u,qaBrreHu.f,x (0,101 - 49,01MIIa).

a[flpoKcr{MartrproHHbre 3aBr{cprMocT}r, ycTaHaBJrr4Baroque4. Io.rryuenu
B3aI{MocBr3b rlJrorHocrvr, AurHaMzqecrofi Bf,3Kocrr4 c reMrreparypofi, AaBJreHr{eM,

KoHqeHTpa\uefi HaHoHarloruuterefi u oco6euuocrflMr4 crpyKrypbr r{ccJreAyeMbrx

o6paeqon.

5. flpozsne4enu pacqerbl TepMoAunaMuqecKr4x, KaropuqecKr{x H

Ir3 orepMr{qecKux xapaKTepr4 crr{K cr{creMbr no4a*naHoqacrurlbr TiOz.
Hay.uran HoBlr3Ha lrccJreAoBalfl.uft cocror{T B ToM, rrro:

1. Ha co3AaHHbIx u Mo.uepHa3l{poBaHHhrx anlaparypax BlepBhre [onyqenhr
gKc[epLIMeHTaJIbHbIe AaHHbre rro [JlorHocr]r LT Btr3Kocrr{ cklcreMbr HaHoNu4rocrefi
(no4a * nano.racrkrrlbr TiOz (0,5; 1,0; 1,5; 2,0;2,5; 3%)) B LrHrepB€ure reMrreparyp
(283 - 433)K u AaBJreHafi (0,101 - 49,01)MIIa.

2, Ha ocHoBe oKc[epl{MeHTaJrbHbrx AaHHbrx rro flJrorHocr[, B.f,3Kocrr{

I{ccJIeAyeMbx o6pasqon BrIepBbIe rpor{3BeAeHa orIeHKa repMoAr4HaMr{qecKr{x,

K€tJIOprueCKIIx u tt3OTepMIarIeCKIrIx xapaKTepI{cTlIK HaHOXI{At<octefi (noga +
HaHoqacrzqu TiOz (0,5; 1,0; 1,5; 2,0; 2,5; 3%)).

3. Irlurepnperallu, gKcrrepr{MeHTzurbHbrx AaHHbrx [o rrJrorHocrr4 r4 Bf,3Kocrr4

crIcreMEI (no4a * nano.racrl4llrr TiOz) B 3aBr4cr4Mocrr{ or reMrrepurypb4 AaBrroatrfl u
Naaccosofi KoHqeHTp arlun HaHoqacrurl TiOz.

4. Buepnrre AIrfl pacqera 3HaqeHu.f, rrJrorHocru u B.rr3Kocrr.r HeKoropbrx

HaHoxuArocrefi cr4creMbr (ao4a * nano.racrurlbr TiOz (0,5; 1,0; 1,5;2,0;2,5;3Yo)) o

3aBucIlMocTkT oT TeMIIepaTypbI I,I AaBJIeHLIs IICrIoJIb3oBaHo ypaBHeHEe TLIIa Tefira.
5. flo.uyueHbl an[poKcLIMaII[oHHbre 3aB[cuMocrr{, oflucbrBaroulue [JrorHocrr ra

B.[3Kocrb HaHox[Arocrefi cr{creMhr (noga * uauo.racrr{rlbr TiOz (0,5; 1,0; 1,5;2,0;
2,5;3%)) B 3aBVcLrMocrLr or reMreparypbr vr AaBileH:as.

[parcruvecrcafl rleHHocrb pa6orur:
1. Pesymrarbl ALrccepraqnonuofi pa6oru ,BJrf,rorcs HoBbrMr4, 6asupyrorcfl Ha

cTporr{x Qusnro-xlrMuqecKLrx yTBepxAe}luflx SKAlepI4MeHT€UrbHbX

I{CCJIeAOBAHnflX, KOTOpbIe peKOMeHAyrOTC.[ B KaqeCTBe paCqeTHOfO Ia ClpaBOqHOrO

MarepI4zIJIa rrpu peIueHLIu o6qnx 3aAaq rerrJro- vt uaccoo6uena, a raxxe rtpvr

paspa6orKe [pI{HIILtru€uIbHo HoBbrx z 6oree sSQerrzBHbrx rexHoJroryrit cosqanktfl.

TelJlorexHzqecKoro o6opy4ona:aufl. Onn MoryT 6rrrr raKxe uc[oJrb3oBaHbr B
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o6pasonareJrbHoM rrpoqecce.



2. ,{onomreu v pacmupeH 6asx AaHHbrx reuro0usr4qecKux vr

repMoAI{HaMuqecKI,Ix xapaKTepr{crrK cr,rcreMbr (no4a t HaHo.racrr{rlbr Ti0z (0,5; 1,0;

1,5;2,0;2,5;3%)) B 3aBilcuMocru or reMreparypbr 14 AaBJreHr,rr, HoBbrMpr .qaHHErMrr.

3. Pazpa6oraHHble gKcnepl{MeHTz[JrbHbre creHAbr MoryT 6urr r{cloJr63oBaH6r

AJIf, 9KOrIpeCC OlpeAeJIeHIA' rrJrorHocrlr Lr Bf,3Kocrr{ TexHoJrou{qecKr4x Marep}r€rJroB B

HayqHbrx la6oparo pkrflx.

BHeqpeu[e pe3yJrbraroB [rccJreAoB annfl2
- rtoryrleuuhle p$yJlbrarbr gKc[epr{MeHT€urbHblx tlccJreAonauwit, gMtrupuqecKrrx

ypanuenufi u ypaBHeHne cocrosHl,t.r rro rrJlorHocrlr u repMoAr{HaMr4qecKr{M

csoficrsoM BoAbr uTi}z (0,5; 1,0; I,5;2,0;2,5;3Yo) B 3aBacuMocrr4 or reMrreparypbr,

AaBreHLrfl. rI coAepxa]F.]rlfl, Tioz rrcloJrb3yercfl Arrfl, r{HxeHepHbrx pacqeroB B AOOT
<[yuaH6umcKafl, T3U> c ItreJIbIo yryqueHlre gKoHoMrarrecKltx, oKoJrorrrqecKr4x r,r

SHepferrrqecKr4x rroKa3arelefi reulosHepferr.rqecKoro o6opy4on annfl1'

- IIOJIfIeHHhIe gMlLIpI4qeCKI{e ypaBHeHI,Is vt ypaBHeHI4e CocTo.f,Ht4f, MOryT

IICIIoJIb3OBaTbcf, AJLI I{HXeHepHbx pacqeToB, acITkIpaHTaMLI AIIfl BbIIIOJIHeHILTI

AI{ccepraIILToHHbIx pa6or 14 cryAeHTaMLr, MarlrcrpaHTaM}r pr .{oKTopaHTaMkr trpu
BbrrroJrHeHr{rr KypcoBbrx u AzrrnoMHrrx pa6or u Ar4ccepta:quit.

Pa6ora raKxe uMeer reoperllrrecKyro qeHHocrb. Teopeu4qecKyro rleHHocrb

ALIccepraIII{l4 col4cKarer.f, ZcNdoHoBa O.A. 3aKrroqaerc.rr B ToM, qro oHH Moryr
o6ycloul{Barb ycoBepl[eucrBoBaHr4e cyulecrByrcrqux reopufi orHocflur{xc.f, K
reuroQzsr4 qecKLrM cnofi crsaM xLrAKr{x BerrlecrB.

Pesynrrarrr Aurccepraquonnofi pa6oru sBJr.flrorcfl HoBhrMr{, 6aszpylorcx Ha

cTpofHx Qnsuro-xaMr.rqecKr4x yTBepxAeH.lrflx 14 9Kcrrepr,rMeHTaJrbHbrx

I{CCJIeAOBAHVflX, KOTOpbIe peKoMeHAyroTcf, B KaqecrBe pacqerHofo r{ cllpaBoqHofo
MaTepI4zlJIa rrpu peureHlalr o6ulnx 3aAaq TerrJro - il Maccoo6uena, a Tar(xe [pr{
parpa6ome rrpI{HIII{rrrr€IJIrHo HoBbrx u 6oree essexrznHbrx rexHonoruft cos1allrfl,
tenlorexHl{qecKoro o6opy4onaHufl.. Ona MoryT 6urr raKxe r4crroJrb3oBaHhr B

o6pasonareJrbHoM rrpoqecce.

flo cmo e epHocmb p$yilb mamo I ucaned o earu un :
- Atl.fl eKcrrepLrMeHT€rrrbHbrx pa6or pe3ynbrarbr [oflyqeHbr

cepru$uqr{poBaHHoro la6oparopHoro o6opy4onalkrfl. c

coBpeMeHnux SzsnKo-xr{Mkt qecKnx MeroAoB aHarrtaa;
- TIpeAJIoxeHHEUI vAefl daznpyerct Ha aHaJrv3e [paKT]rKLr Lr o6o6uleHzx

rlpoBeAeHHhrx r{ccJreAosaHzfi, KaK aBTopa, TaK r{ Apyrux r{ccJreAoBareteit;
- I4CTIOJIb3OBaHO CpaBHeHr{e aBTOpCKT4X AaHHhrX kr AaHHbrX, [OryqeHHhrx

ApyrlIMI4 LT ccJreAoBareJr.f, Mlr no paccMarplrBaeMofi reuaruxe ;

c [oMorrlbro
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- ycraHoBJreHa IiAeHTI{rIHocrb reoperr{rrecKrax pe3yJrbraroB u o6ruupuux
9KC[epI{MeHTaJIbHhrx AaHHbrX, [peAcraBJreHHhrx B pa3ruqHhrx r,rcroqH]rKax;

- ucrroJlb3oBaHbl coBpeMeHHrre MeroAr4Krr c6opa vr o6pa6orrra AaHHErx c
lpuBreqeHr{eM KoMlbroTepHbrx nporpaMM.

O6une rrprrHrlrrflbr rrocrpoeHrrfl rr crpyKTypa pa6oru.
,{uccepraqproHHa.fi pa6ora cocror{T u3 BBeAeHr,r.f,, qerhrpex HraB, BhrBoAoB,

cnl{cKa I{c[oJrb3onannofi Jrr{Teparypbr u rrpurloxenzfi. Pa6ora r{3JroxeHa Ha 172

crpaHllqax MaruI{Horl4cHoro (rorrrunrcrepnoro) reKcra. Oua co4epxut 45 pt4cyHKoB,

4l ta1nutry, 190 Hal{MeHoBaruufi, LrcroqHr{KoB Jrrrreparypbr u 28 crpaHrarl
lpr4JroxeHuf,.

Bo eeederuuu o6ourosaHa aKTyaJrbHocrb reMbr ALTcceprarluz, cQopMynLrpoBaHbr

rIeJIb u 3aAaqu pa6omr, orpaxeHa Hayrtnafl HoBr{3Ha u [epequcJreHbr ocHoBHbre

IIOJIO)I(eHU,I, BbIHOCIIMbIe Ha 3aIIILITy.

B nepeofi ano6e rpl{BoAr{rcfl Jrr{reparypuufi o6sop u aHurkr3 upo6leuu uo
TeMbI Al4ccepTarluv,Ha ocHoBe o6aopa u anurr4sa HayqHo-TexHLrqecKofi z uareHTHo-

JIHIIeH3I4ouHofi JII,ITeparypbI 6un [ocraBJreHa rIeJrB H c{oprraylupoBaHbr 3aAartu
r4ccJreAoBaHufl,.

Bo emopofi anaee [pI,IBoAflTc.f,: orrucaHLrfl, u cxeMbr gKclepuMeHT€rJrbHhrx

creHAoB, rrcnoJlbgoBaHHbrx B pa6ore AJrf, u3MepeHV.[ rrJrorHocrr{ H Br3Kocrrr
HaHoxl{Aroctefi IIpH I43MeHeHuu reMneparypbr u AaBJreHrrf,; MeroAr{Ka rrpoBelLe]Flus,

coorBercrBeHHblx o[hIToB; MeroArrKa BbrrrucJreHrlfl rrorperusocrefi, .qonyqeHHErx Bo

BpeMs rrpoBeAeHr{.rr orrbrToB.

B mpemoefi anaee [pI4BeAeHbI pe3yJrbrarbr gKcrrepr{MeHT€LJrbHhrx r4ccJreAonanzfi

IJIOTHO0TII I/t Bf,3KocTu ucCJrc,{yeMblx pacTBOpoB flpu p€BJIHqHEIx TeM[epaTypax il
AaBnrcHr4flx, ra6rzqu, rp aS u Kr4 Lr r4x o 6rscH enz.s.

B qemoepmoil ?ilaee [pI{BeAeHbI pe3yJrbrarbr o6pa6orxkr gKcrrepzMeHT€urbHbrx

AaHHbIx IIo [JIoTHooTLI I4ccJIeAyeMbIx pacTBopoB cucTeMbl H2O+TiO2 u lpaB],jreHlle
co crof, Hr{rr, pacqer K€rlropu MerprlqecK[x csofi crn pacrBopoB.

B qelou pa6ora BbIrIoJIHeHa Ha coBpeMeHHoM ypoBne. AnropoM rt4qHo uJu4

[pI{ ero HelocpeAarBeHHoM yqacrvtr4, rroJryqeHbr, o6pa6oraHbr 14 anaJru3}rpoBaHbr
gKcrIeplIMeHT€uIbHbIe pe3yJrbrarbr, c$opvrylupoBaHbr KoHKperHEre n o6ulue lrron{
pa6oru. fiucce,praqurl Harlucala qerKo r npoQecckroH€urbHo, BrrBo.qbr AocrarorrHo
IoJIHO rI npaB]IJIbHO OTpaXarOT OCHOBHbTe AOCTI{)KeHV.I AaHHO|O [CCneAOBaHLrfl,.

,.(rzccepraql{oHHa.f, pa6ora lfcNaonosa O.A. o$opvrnena B coorBercrBtrtr c

rpe6onanwtMu BAK npu flpesz4eure Pecny6nzrz Ta4NnrucraH, a reKcr
anrop e Q ep ara oxBarbrBaer ocHoBHo e coAepxaHkr e Auccep r arJkrr4.
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Hecnaorpfl. Ha yKa3aHHbIe Aocrr{xeHr4s, pa6ora He Jr[rueHa HeKoropbrx HeAoc-
TaTKOB, K qUCiIy KOTOpbTX MOXHO OTHeCT[r: 

:1. I4s rercra antopeQepara ur Alrcceprarllrf He IroH.rrrHo o6ocHosaHuocrb
nu6opo n trp eA eJro B Ko HrIeHrp atJLrLt, TeMn ep arypH u i A asr euufl ,.

2. Ha crp. 9 artopefiepara roBopl4rcfl, qro c pocroM raaccosofi
KoHIIeHTpat\Llu TiO2 B cocTaBe BoAbI MexMoJIeKyJIf,pHoe B3ar4MoAeficrnrne
ocna6lxerc.rr, Ho MexaHr{3M He tlplrBo Akrrcfl., i

3. B antope$epare Lr Auccwra\uu LrMerorc.fi HeKorophre lpaMMarr{qecxLre u
rexHr{qecrrEe oruu6rrn. 

i

Ognaro, yK€BaHHbIe 3aMeqaHrnfl. He yMoJr.rrror Aocror{HcrBa Ar,Iccepraquonuofi
pa6oru.

3arc.rlroqeHHe

,{zccepmqrloHHaf, pa6ora l4craoHosa @upysa ;.{ony4on n..ta Ha reMy <<Bluggue
HaHOqaCTI'Iq AI{OKCLIAa TUTaHa Ha u3MeHeHVe IJIOTHOCTLI U Bf,3KOCTI{ BOAbD)
.rlBJlflerc.f, gar<on.reHHofi HafrHo-LrccJreAoBarenrcrofi pa6orofi, anropeQepar Lr

ony6nIExoBaHHble pa6otst col{cKareJrf, [oJrHocrbro orpaxaror pe3yJrbrarbr
LrccJreAoB ar:urfl., [peAcraBJreHHbre B Ar,rccepraqzonuofi pa6ore.

,{zccepmqlaoHHtul pa6om I4cN{onosa @upysa ,,{ory4onuva coorBercrByer
tpe6onanuxu <<flonoxenng o ropflAKe rrpucyxAeutra yqeHbrx creneuefi>,
yrBepxAeHHoro [ocraHoBJIeH]IeM llpanurerbcrBa Fecuy6nurz TagxzKr{craH or 30
I{IOHLI coJII{ 2021, Ns 267, [peAb{BJIfleMbrM K Ar{cceprarlr{flM Ha cor{cKaHue yrenofi
cTerIeHI{ KaHA[.qaTa HayK.

Anrop Ar{cceprarluonnofi pa6orrr, [IcNaonos @upys ,{oay4oauu, 3a
loJI) IeHHbIe HoBhre AaHHEIe u o6teu BbrloJrHeHHErx r4ccJre4oeannfi 3acJryxkrBaer
lpllcyxAeHl{fl racronaofi crerleHl{ KaHAr{Aara rexHr4qecKrrx HayK [o cler{r4aJrbHocr[
0 1,0 4 .t 4 -Tenlo Qr{3lrra }r reoperr4 qecKarr renJrorexHrrKa.

i

Kan4u4ar rexHr4qecKr{x HayK, 
,

I{.o. AorleHra ra$eaprr zH$opMarr{Kr4 H reJreKoMruryruuxqqy{ 
^

flaurapuncKoro .o.rour.]1. ?C#HBepc,reru KW vr'rapon A.H.

Irodnuco Vuapoea A.H{$6p{!qi .;\.r\}, . U
tNtg:=J

Ha.rarrur4x OK [y ii,if rc flll/\/iY) Tonpao4a C.T.












