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neqyqeft gpIaHII3aIIIIII Ha AlIccepTaIIIIoHHyIo pa6ory Haspyll;toeBa

A64yrcogrpa cagy.n.noeBl{qa, BbIIIOJIHeHHyI0 Ha TeMy <<BJIrqHne

HaHocTpyKTypHbrx arvroorepHblx OKCI'IAOB MeTaJIJIOB Ha snsnno 
- xIIMIIqecKlIe

ceoftcrna ruApa3IIHrIIApaTa>)t [peAcTaBJIeHHyIg Ha coIIcKaHI{e yu$nofi cTeIIeHII

KaHArrAaTa TexHrrqecKIIX HayK IIO C[eqIIaJIbHOCTII 05'02'01

MareplraJroBeAenrle (n xurvrn'recnofi [poMblllrleunocru)

l. Axmy anbHo cmb .d uccepmut4uoHH o rt p a6 omu' B nanouacurra6HoM ypoBHe

Ilpoqecc TeIIJIOlepeHoca MOXeT BecbMa oTJII/FIaTbcfl oT llpoqecca TeIIJIOlepeHoca'

rrporeKaroqefo B MaKpo- vr MllKpoMacrura6ax. CooreercrByloulre ryi:H
ycrpofrcr B r4lru BeIqecTB B HaHopa3Mepax2 B OCHOBHOM' CpaBH?IMbI co cpeAHeI4

Anunofi ceo6oAHOro upo6ela MOJIeKy II nilv aTOMOB' a TaKXte c Anuuofi BOJIHbI

oneKTpoHon, Qorono". nor"oMy KJraccr4trecKr4e 3aKoHbr rrpoqeccoB rlepeHoca rerIJIa B

TaKUX ycJroBllrx HapylllaloTct' B cBfl3ar c qeM BO3HUKaeT neo6xoAraMocTb B

paspa6orKe HoBbrx rvrolenefi, a TaKXe IIOAXOAOB Ant I/Ix onh\ca]gi]Zls" llyrr LisYIgHVIfl'

cToJIb cJIox(HbIx IlpoqeccoB llepeHoca TeIIJIa, [poTeKalouryx B HaHocTpyKTypaX,

rlpr4BoAr4T', K HOSe'IIIIuN4 n BecbMa Heox{IIAaHHbIM oTKpbITI{{M' a TaK}I{e

uHHoBaIII4oHHbIM pa:pa6offiarra. B cfiny cKJIaAbIBaIoilPxct o6crosreJlbCTB 3HaHI4e

ceoftcre MareprlzuoB lI BeulecrB BrIXoALIT Ha rlepBbrfi lnan'

Xors lrccneAoB a.Hr4fl, SnerrpoQI'I3LrIecKuX, TepMoAI4HaM?IqecKI4X 14

reUnO$nSuqecKI{X cnOfiCre BSIII9CTB I4MeIoT AaBHIOIO I4cTOplIrc' AaHHbIe

r4ccJreAoB a,,.'fl.B rrocJreAHr4e roAbr uprao6perur KarrecrBeHHo Hoertfi xapaKTep' A rar

r{3BgCTHO, HayqHO O6OCUOeaHHbIe I4HXeHepHbIe paCqeTbI HeO6XO'4uIrart' '{rO6rr

coBeprueHcrBoBarb vr orITLIMI,I3I4poBarb TexHoJIofLIqecKI'Ie flpoqeccbl vr

lpoeKTLlpOBaTb allnapaTbl' B TOM tII',ICJIe xl4MllqecKl',Ie' KOCMLIqe0KLIe'

sHepfeTlrqecKrre, KOTOpbre I4CIIbITbIBaIOT neo6xoAuMocTb B UUsOpruaurau o6

enexrpoQ ru^r","n,,*, rerrlo$ro3l,IqecKl'Ix V TepMOALIHaMLITIeOKI4X ceoficrsax

pa6ouiro BerrlecrBa B rIrI4poKoM I4HTepB€uIe TeMrleparyp 14 [aBne*vrfl"

fraApasunflrApaT B conpevreuuofi TexHIIKe f,BJIseTcfl paclpocTpaHeHHbIM

BeIIIecTBoM, KoTopoe I4cIIoJIb3yeTcf, B KaqecTBe XI4MuqecKI,IX peafeHToB, paKeTHbIX

TorrJrr{B, ,..rno"oiurerefi u pa6ourax ren, B cBtr3lr c grLIM AJIfl pa3BvlTvrfl' 14 6onee

rny6ororo vr3yre.Hvrfl Qra:mu xr4AKOrO COCTOflHTI' BerrlecrB ueo6xo4urua

raH$opuaqur o"O rn"n"po6ll3rIqecK?Ix, renno$u3l.qecKux uI TepMoAI4HaMI4qecKI4x

csoficreax rr4Apa3uH Tvrwara. oru Aans'e ueo6xoAtlMbl AJUI rIoJIyrIeHI,Itr '{erKoft

KapTr4Hbr cTpyKTypHbIX MOAenefi pacTBOpoB, MexaHII3Ma B3auMoAeitctsufl' MexAy

<<Yrnepxgaro>

w
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MOJreKyJIaMI4, npoqeccoB cMelrruBaeMocTl4 Vr

pa3pylueHllfl MOneKyn.gpHbIX KOMnneKcoB vr

alnaparoB u lpoqeccoB Hau6olee

pacrBopnMocrl4, o6pa:onauzr Lr

Ap. fitn KartoPllqecKoro Pacqera
BantHbIMrI rennoSu:IlqecKI4MLI,

TepMoArlHaMlrrrecKr4Ma H 3JreKTpoSu:ravecKLIMLI csoficrsavln xuAKocrefi' u ra3oB

{BIf,IOTCS TennolpoBoAHocTb u IIJIOTHOCTb, KOTOpbIe TaKX{e BXOATT 14 B

Kpr4TepuilrbHbre ypaBHeHr{r reuloo6uena u otrrlcblBalor repMoALIHaMLIqecKyIo

noBepxHocrb.
2.O6.uexm uccnedoeaHufl. fra4pasznrklApar * nanocrpyKrypHble arvr$orepHble

oKcr4AbI Mer€uIrIoB (A12O3, FezO:, TiO2. Cpe4uufi pa3Mep HaHoqacrlaq d.o:30,50,70,

90 nu).

(reunonpoBoAHocrrl, TerIJIoeMKocrLI 14
+ HaHocrpyKTypHble arr,rQorepurre

Arryanrnocrb Ar{cceprarluoHnofi pa6orrr 3aKJlroqaercf, B ToM, rITo [oflyrreHbl

AaHHbIe uo $usur<o - xpIMI4r{ecKLIM ceoficrnall
reMrr ep aryp o np o B o4n o c ru ) rr44p a3LrHrI{Ap ar
OKCLI.IIbI METAIIJIOB.

3, Kpamxoe codePnceuue Pu6om*.
,{uccepraq}IoHHaf, pa6ora cocrol,IT I43 BBe,4eHI4f,, r{erblpex fJIaB, BbIBo.{oB,

crrr4cKa r4crroJrb3onannofi,Jrr,rreparypbr LI rrpunoxettus. Pa6ora Ia3Jro]KeHa Ha 191

crpaHr4qe KoMrrbrorepHoro reKcra. Ona coAepxur 38 pI4cyHKoB,27 ra6nwl,2l8

H alrM e Ho B artuit ?r crorr H rlKo B Jr I{Tep aryp bl }I 29 crp anwl rrp LI JI o xt enus'.

Bo eeederuuu yKa3aHbr rleJrb Lr . aKTy€ulbHocrb reMbl Al{cceprarEK,

cSopvrynllpoBaHbl ocHoBHbIe 3AAATII1I HanpaBJIeHLIt nCCneAoBAHVIfl., IIpI4BeAeHa

r,r oTpaxeHbl ocHoBHbIe IIOJIOX{eHI{fl, BbIHOCt4MbIe Ha 3auIHTy HHayrlHaq HoBI43Ha

rleHHocrb pa6orrr c rotrKrr 3peHrrs rrprlMeHeHvfl ee pe3yJlbraroB Ha rIpaKTZKe.

B nepeoil znaee [p?rBoAr4rc{ Jrr4reparypnrrfi o6sop rlo reMe AIlccepraIII4Ll.

Ocnoegrre Suszr<o-xLTMr{qecKr,1e csoficrsa rI4Apa3rIHrvrqpura rIpI4 t<ounarsofi

reMrreparype rpuBeAeHbl B ra6nzqe 1.

Bmopun ?Jtaqa nocB.rrntleHa olucaH?Ilo IpLTHIII'IIUaJIbHbIX CXeM

r{crroJrb3oBaHHbrx oKcrrepLrMeHTaJrbHbIX ycraHoBoK vr MeroApIKaM I4x pa6or AJI{

lrccJreAoBaHvrfl. TerrJro- Lr 3JreKTpo$uauuecnax csoficrB pacrBopoB B 3aBI'IcI4MocrI4 or

TeMrreparypbr 14 AaBneHI4q
Tp emon ula6 a nocBquleHa pe3ynbTaTaM SKCnepUMeHTUUIbHbIX I4CCJIeA OBAH}''I4

ro Te[JroeMKocTLr, sneKTpo- n TerrnolpoBoAHocTu cI4cTeMbI flIApa3LTHfI4ApaT +

HaHocTpyKTypHbIe avrQorepnble oKcLIAbI MeraJIJIon (A12O3, Fe2O3, TiO2,d.o:30, 50,

70,90iru) c rouqeHrpaql{efi 0,1; 0,15; 0,2;0,25 u 0,3 r. B pacrBopax' a raKx{e

repMoAr{HaMlrqecKrx cnoficrn B sasl4czMocru or reMneparypbl (298-673)K H

AaBJIeHI4q (0, 1 0 1-49,0 1 ) MlIa.
Vemeepma.fl zraqa cocrorrr vr3 alurr43a I4 o6o6qenus sKclepI{MeHT€uIbHbIX

AaHHbrx 11o renloSrastrqecKrrM, TepMoAI4HaMI4qecKI4M 14 enerrpoQl43nrlecKltM

csoficrea\a cucreMbr rrrApasr4Hrz,4par*uaHocrpyKTypHble aru$orepnrre oKcI{AbI

Mer€uIJIoB (A12O3, Fe2O3, TiOz, dro:30, 50,70,90nvr) c KoHlleHrpaquefi 0,1; 0,15;

0,2; 0,?5. vr 0,3 f. llolyueHtr annpoKcr4MaIILIOHHbIe 3aBI{CI4MOCTLI tlo

TerrJronpoBoAHocTr4, rrJlorHocrtl, TerIJIoeMKocrIl v snerrpo$ll3l'IqecKue csoficrsa

HccneAyeMbrx o6pagqon B 3aBr4cr{MocrI4 or reMrleparypbl, AaBIreH.Lrs' 14



KOHTIeHTpAT\UV\ a TaKxe pe3ynbTaTbl pacqeTa nx TepMI4qecKI4X I{ K€LIOpI4IIeCKLIX

cBoficrB.
B garurcrreHlre csopvryrupoBaHbl ocHoBHbIe BbIBoAbI no pe3ynbraraM pa6oru

.{uccepTaHTa, cBlrAeTeJrbcTByrour4e o peuleHu}I uocTaBJIeHHbIX nepeA coI{cKaTeJIeM
gaila'1 I4ccneAoBaHkrfl. 3arffo.IureJlbHble BbIBoAbI AucaepraIJvrr4, B IIOJI0M,

,4 O CTO Bep Hbr LI C o oTB eTCTByroT II O Jryrre HHbIM p e3ynbTaTaM Lr vrx aHaJII43y .

Cuucorc qurnpyevrofi nrirreparypbl BTIoJIHe orpaxaer cLITyaIII4Io B o6lacTla

1accneAoBa1vr1 Cne4yer orMerr4Tb, lITo cnLIcoK Jl]ITeparypu oQoprvrJleH lpaMorHo, 14

[onyql{Tb IIoJIHOe IIpeACTaBJIeHUe O qtITI4pyeMOM IICTOTIHIIKe.IIO3BOJI'ET

Tarnu o6pa:ovr, coAepxaHl{e Al4cceprarluonHofi pa6orrr Ha^:pyuoena

A6.qyxo4zpa Ca4ynnoeBvua orBeqaer rpe6oeauzxl,l Brrcurefi arrecralllloHnofr

KoMlrccr4tr 11plr llpesu4eure Pecny6luru TaAxurHcraH, rlpe.4btBrtxeMblM K

co,qep)KaHllro KaHAlI.qarcKLIX 4zccepraqzfi .

4. Haywtan Hohusua pa6omb, 3aKnruquemc.r 6 ciledynu4eJw:

1. Ha MoAepHr{3r4poBaHHbrx ycTaHoBKax BuepBble [onyqeHbl sKcrIepI{MeHT€uIbHbIe

AaHHbre rro Susnxo-xl4MurrecKuM u repMoAIrHaMurIecKI4M cnoficrsaNa cl4creMbl

rr4Apa3uHrLrApar * sanoorpyKTypHble oKcH.qbI MeTaJIJIoB (,qo 0,3 r. AlzO:, FezOr,

TiO2, d.o:30, 50, 70, 90nrvr) n uHrepBane reMrleparyp (298-548)K v llaBnel,/'Lrf4

(0,101 - 49,01) MlIa;
2. Buepeue rtpu rroMorrlu AaHHbrx rro relrnoeMKocrl4 Lr rIJIorHocrIa o6rerroe

r{ccJreAoBaHkrfl.6uwr paccqLTTaHbr repMoAr{HaMr{qecr<ue ceoficrBa AaHHbIX BeIrIecrB

(enralrnzr, 3HTponr4r, BHyrpeHHf,.l oHeprl4fl, gHeprl4.a lu66ca, sHeprll-u

felrurolrqa) cucreMbr rraApa3rdHrr{Apara u avr$orepHblx HaHoKcI4AoB uerallon (n

r4HrepBtule reMlleparyp (298-673)K Lr 4annenwfi' (0,101 - 49,01) MlIa).

3. Ha ocHoBe rroJrfreHHbrx AaHHbrx rro repMoALIHaMuqecKLIM csoficrealvl, T.o.

rrJrorHocrr,r. r{ccJreAyeMbrx cr4creM cocraBJleHo ypaBHeHI4e cocrofHrla (YC), a Alrfl'

reuno$usr4qecKLrx cnoficrn (reulotpoBoAHocrll, TerIJIoeMKocrI4 vr

TeMneparypo[poBoAuocru) pfll, a[[poKcI4MaIII4oHHbIX 3aBrlcuMocreft B

3 ABI.I CI4MO QTI'I OT TEMTICPATYP bI, AABJICHT4fl' V M AC CbI H AHOII ACTI4II.

4. llo nolyrreHHbrM gKcrrepr4MeHTtUIbHbIM Lr pacrIeTHbIM AaHHbrM cocTaBJIeHbI

aH€urofurrHue ra6rlrrlbr KaK no Quszro-xuMr{qecK?rM, TaK pI rlo repMoAvrHaMWrecKI{M

csoficrsaNa uccJreAoBaHHbrx HaHoxrr4Arocrefi B AIaarI€BoHe Aaw9Huit (0,101-

49,01)MfIa u reMneparyp (293-673)K c yqeroM I43MeHeHI4t KoHlleHrpa\vvr

uanoqabrklll oT 0,1 Ao 0,3Yo, Koropble Ao6asrtsloTcs B 3TI{ pacTBopbl.

5, IlpaxmwtecKa.fl LqeHHocmo pa6omou
aHaIrvr3 rpoqecca TenJrolepeHoca CI4CTEMAXn p o B e A e H a H a J I v I 3 r l p ( ) l { g u u t l r ( ' I r J l u t r ( ; P g r l u u c l l > - " " ' . " " , : ^

rrrApa3uHru4par*naHocrpyKrypHble arr,rsorepnble oKcLIAoB MeraJlnon (A12O3, Fe2O3,

TiO2, d.o: 30, 50,70,90 nira, 0,1; 0,15; 0,2;0,25 u 0,3r.) ;

rrpeAcraBneH nonsrfi noAxo.q K o6o6ulenuro gKcnepllMeHTzurbHblx AaHHbIX rlo

TeTIJIOeMKOCTI{, gneKTpolpoBoAHocTl{ U TennolpoBoAHocT?I cLICTeMbI

rlrApa3r,rHru4par*naHocrpyKrypHble au$orepnble oKcI4ALI MeraJIJIon (A12O3, Fe2O3,

TiO2 ,d.o:30, 50,70,90 nru, 0,1; 0,1 5; 0,2; 0,25 u 0,3r.);
- pazpaSoraHbr 3Kcrrepr{MeHT€rJrbHbre ycraHoBKll I.nfl cKopocrHoro orlpeAeneHl,Ifl

reMrreparyporpoBoAHocrri o6rerron B la6oparopHblx ycnoBlItx Ilucruryra



npoMbIIxJIeHHocrI4 MzHucrepcrBa IIpoMbrIxJIeHHocrI,t vr HoBbrx rexnolorufi
Pecny6nuxz TaAxurncraH 14 Ta4xzr<cKofo rocyAapcrBeHHoro [e.qarorurrecKofo
yHlrBepcurera krM. C. Afinu B ropoAe [yuran6e;

npv oSoprurneuzu neroropofi nr4Teparypbr He

C4elauHtte 3aMerIaHI4.a He cHl4xalor o6rqyro [oJroxlrrenbHyro orIeHKy
AHccepraquonuofi pa6oru kr HeKoropble Lr3 Hr4x r4Meror peKoMeHAareJrbHoro
xapaKTepa Lr tBJI.tIorc.[ HarryrcrBzeM Ha AaJrbHefiruee r{ccJreAoBaHurfl B ,qaHHoM
HarrpaBneHukr.

[zccepraqnr HaspylJroeBa A6lyroaupa CagyrroeBr{qa rpeAcraBJrrer co6ofi
3aKoHqeHHyIo Haf{Ho l4ccneAoBarenbcKyro pa6ory. Ocsonnoe co.qepxaHr4e
pa6ortt brpaNeuo B aBTopcKI4x ny6ruxarurrx 14 r{3no}KeHo B anrope$epare.
OcnosHHe BbIBoAbI pa6orur o6ocHonanrr, rlccneAoBalkrfl, BhrrroJrHeHbr c
IIpI4M9HOHLI9M COBpeMeHHbIX SKCII€pI/IMeHT€UIbHbIX 14 BbIqI{CJIUT9JIbHbIX M9TOAOB.

9. 3arutruqeHue.
flzccepraquolr'nafl pa6ora Ha:pyruoena A64yxogzpa Ca4ynloeB:a-rra

[peAcraBJl.[er co6ofi 3aKoHrIeHHoe HayqHoe r{ccneAoBaHvre, BbrrroJIHeHHoe Ha
BbIcoKoM 3KcnepI4MeHTaurbHoM ypoBHe. lloryvenurre .uaHHbre o6o6uleHrr Ha
BbIcoKoM TeoperLIrlecKoM ypoBHe. B pa6ore pe[reHa Ba)KHafl 3a1al'a e o6racrz
Qu:raro-xl{Ml4qecKux csoficrB rraApa3r.rHrLrApara. llonyreHbr AaHHbre o $zsnxo -

- AorIonHeH 6anr reuloSz3I4rIecKLIX, TepMoAuHaMr4qecKtrx ,r elercrpoQr.r3lrqecKLrx
csoftcrs cr4creMbr rr4Ap€BlrHrr.rApar + HaHocrpyKTypHbre ausorepnue oKclrAbr
MeruuIJIoB (Al2O3, Fe2O3, TiO2, d.o:30, 50, 70,90 Hu, 0,1; 0,15; 0,2;'0,25 u 0,3r.)
H OBbIMI,I AAHHbIMI4, TTC O6XO4I4 MbIMII AJI.'I I.IHXEHEP HbIX P ACqETOB.

6 percovreHAyeMblx BAK npu llp*r4AeHre Pecny6nzxu Ta4Nr{KLrcraH u PQ, 34
Te3HcoB AoKJraAoB Lr o4laa uonorpaQur.

7, Pexotwerudaquu no ucnoilb3onaHun
duccepmaquu.

Pesylrrarut pa6orrr MontHo peKoMenAoBarb K rrcrroJrb3oBaHr{ro e y.re6nrrx n
3KcrIeprrMeHT€LIIbHbIX na6oparopLrflx rIpI4 npoBeAeHlrra r4crrhrraHr{e IIo Su:zro
xt4MI4rIeCKHX rlapaMerpoB l4ccneAyeMbrx BerrlecrB, a raKxe I4HX{eHepHbrX pacqeTax.
llonyvenHble pe3yJlbrarbl Moryr 6urr BKJrroqeHrr n yue6nbre Kypcbr Arq [oAroroBKr{
cllelll4anl4croB e o6racrvr xLrMlwrecKofi npoMhrluJreHHocrlr, a raK)I(e r{clronb3oBaHbr B
HayqHbIX I4ccJIeAoBaruuti, [poBoAI4MhIX B Ta4xur<cKoro rocyAapcrBeHHoro
rleAafofl4YecKoro yHLIBepcLtTera LIM. C. Afirru acnlipaHTaMvn [peloAaBaTerrflMvr 4.nr
BbrrroJrHeH pu luay.tlrLtx pa6or.

8. 3nweuuHun no duccepmaquoHHofi pa6ome:

6. IlydnuKaquu no pesyJtbmamnM pa6omu: ouy6nurcoBaHo 44 crarsulr3 Hlrx

psyJtbmamo6 u eueodoe

l. B pa6ore HeqerKo yKa3aHa pHcyHKr4 2.11.-2.12.
2. B anropeSepare u rvrcaeprarlvrkr r4Merorcr crurrvrcrktlrecKkre u

opQorpa$uqecKlre orun6ru.
3. B Ancceprar\un aBTop

r{crroJ}b3osan |OCT.

xzMl4qecKzx csoficrs crrcreM rnApa3kIHrugpara*HaHocrpyKTypHhrx au$orepHrrx



OKcI4AOB MeTZUIJIOB, KOTOpbIe MOfyT ObITb ZCrrOJrb3OBaHbr rrpr4 r4HxeHepHbrx
pacqerax.

luccepr aqLIoHHa.{ pa6ora <<B nuslrrue HaHocrpyKrypHbrx auQorepHbrx oKcr4AoB
Mer€uIJIoB Ha SIa:zro xI4MurrecKLIe ceoficrsa rr4Ap€BLrHrr4Apara) orBerraer
rpe6onanuxvr <<Iloroxeura-f, o rrop.rrAKe rrpr4cyx(AeHvrfl yrreHbrx creueuefi>>,
npeAb.flBJIfleMbIM K KaHAI4AaTCKLIM AlICCepTaIUatM: COAepxs,IT COBoKynHOCTb HOBbIX
HayrIHhIX pe3ynbTaToB vr nonoxeuufi, BbrABHfaeMbrx aBTopoM Anfl uy6lrauHofi
3aIIII4TrI, Koropble MoxtHo xranra$uql4poBarb KaK HoBoe KpyrrHoe Hayr{Hoe
AocrI4)KeHHe, I4Meroulee Ba)KHoe 3HarIeHIae Ans pa3BrTvrfl Sraszro-xlrMrlrlecKr4x
ceoficrn rurilpa3r4nrLr4pa;ra B xnMlatlecrofi [poMbrrlneHHocrr4, Lr3Jro)r(eHbr HafrHo
o6ocnonaHHble rexHoJrorr4qecKlre pelreHr4.rr, BHeApeHrae Koropbrx BHocr4T
3Harll{TeJrurrrff BKnaA B p€BBIITI{e xuMurlecroft lpoMbrrxneHHocru.

Taxuna o6pasovr, Ardcceprarlr4oHHaf, pa6ora Haspynnoena A.C. Ha reMy
<Bru-f,Hue HaHocrpyKTypHbIX avrSorepnrrx oKcr4AoB Mer€LIrJroB Ha Suazrco
xLIMurIecKze csofi crBa rr4Ap a3r4Hru4para) rroJrHocrba coorBercrByer rpe6oBaHkrrM
<<flonoxeuus o npr4cyxAeHvru yudHux crenenefi>>, ymepxgeHHoro
flocranosJreHrleM flpanvtrenbcrBa Pecuy6nrEr<ra TaAxrarucraH or 26.II.2076r.
Ns505, a e€ aerop AocrorlH rlpzcyxAeHvrs. yuenofi crerreHLr KaHAr4Aura rexHr{qecKr{x
HayK IIo cnellr4€rrrbHocrn 05.02.0l-vrarepnaJroBeAeHlre (n xurvru.recrofi
npoMbrrxneuuocru)

llepnrrfi 3aMecrkTTeJrb reHep€urbHoro

Ar4peKropa OOO (TAJIKO Keuurcar>>
no HayKr4, pa3BlrTprro TexHoJrorw vr
np o rr3 BoAcrBa, KaHAuAar rexHr,rq e cKr{x HayK, Aorle HT

t'i /

J/' ,vyrr-7 A. MyPo4u€H

rroAnr4 A. Mypoandna 3aBepf,ro

fzarrr OOO (TAJIKO Keuurar>>
TO H. Xorzxos

A4pec opraHrir3arJurv: TaAxrarzcraH, Xauoncrax o6tt., flr,aHcrcuir pafiou, cenbc.
r{oprylr, yn. llzon epcrcar. 4.
Ten : (+99 2) 5 5 5 5 5 5 | 67 . E -mail : info.talko. chemical20 1 7@gmail/com.
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