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BeAyIrIefi opraHl43alluu Ha Al{cceprarllroHHyro pa6ory ArsaNaona l[oxpoua
Oxouonuqa Ha reMy: <<@usraKo-xuMlrqecKue ocHoBbr nepepa6orKr{ aprr{JrJrrroB
3nA.qu 14 KaoJIHHoBbIX (ser€nux) rnrEH Mecropox AeHufl garurua - Caur
Pecnyonnru Ta4NzKIrcraH KI4cJIoraMr4 r4 crreKaHueM c NaoH>, npeAcraBJreHHyro
Ha coI4cKaHI{e yv€uofi crelreHn KaHAI{Aara xI4MIlqecKHX HayK uo clerll4€rJlbHocrl4
05. I 7.0 1 - Texnolorur HeopraHuqecKr4x BerrlecrB

Anrya.nrHocrb TeMbI Alrcceprarlut,r. IrlcnonrgoBaHr4e KaoJrlrHoBbrx
(rel€nrrx) rnIaH Lr apTI4JIJII{T'B cAepx,Ba ercfl,, npexAe Bcero, orcyrcrBr{eM
s0Se*unurx cnoco6os nx nepepa6orru. orra Br4Abr chrpbr f,BJrrrorcf,
HI43KoKaqecrBeHHbIMI4, coAepxaquMl4 6onrruze KoJII4qecrBa rpeuneseua H
Manbre KoJrr4qecrBa fJrr{Ho3€rraa no cpaBHeHr4ro c 60xcraraMa.

B upe4naraeuofi pa6ote [peAnoxeH Kr{cJrorsrrfi u cneKarersnrrfi cuoco6rr
uepepaooTK, KaoJII4HoBbIX (sen€urrx) rruaH 14 aprurrrtToB, TaK KaK xplr Kr.rcJrorHoM
cuoco6e yxe B caMoM Haqafle rexHoJlo*FrecKoro [poqecca Mo)KHo rrpoBecrr{
ceJIeKTuBHoe BbIAeJIeHI4e rpervruesdMa vI, TeM caMbIM, coKparllTb Mareprz€ulruufr
rloroK' oAnaro [pLI KI{cJIorHoM p€BJIoxeHuLr yKa3aHHbrx pyA cy'lecrByror cBoH
npo6leuu orAeJIeHLIe u npoMbIBKa rperuuesdMl4croro IrIJraMa, oqucrKa
pacTBOpoB €LJrroMr{Hr4.fl OT }KeJre3a.

cnerarelrHrrfi cnoco6 TaKlKe {BJr{ercr nepcleKTr{BHbrM cuoco6onr, TaK KaK
npl4 cneKa*vru pa3pylxalorct KapKacbr Mr'HepaJroB pyr u, TeM caMbrM, MoxHo
Aocrl{qb nucorofi creIIeHIa rr3BnerleHkIf, IroJre3Hbrx KoMnoHeHToB . LrccrenoBaHbl
rIp9IIeCCbI p€Bno)KeHLI.tr €UIIOMOCOAepxauux pyA: aprr4JrJrHTOB U KaoJrHHOBbrx
(sendnrrx) rnzu Mecropoxgenufi Ta4xraxzcraHa Mr4HepaJrbHhrMr.r KlrcJroraMr4 H



MeroAoM cneKaHnr c NaOH c qenbro tronvrreHu,

f, BJr.rrercr aKTy€LrrbHofi sa4auefi .

IIeHHbIX npoAyrffoB, rrTo

CoorsercrBlre coAep)I(anur Aucceprarl[ ll 3afl BJreH Hofi cneunaJr bHocrrr rr

oTpacJrH HayKr{

lucceprarlr4oHHar pa6ora ArsaNaoea III.O. Ha reMy: <<@rasuKo-xr4Mr4qecKr4e

KaoJrr4HoBbrx (eenenrx) muH

Ta4xutcrzcraH Kr4cJroraMr4 kr

ocHoBbr nepepa6orxz aprr.rJrnzToB 3uAlrr u

MecropoxAeHufl rlaunura-Canr pecny6nuru

crleKaHHeu c NaOH) BTIoJIHe coorBercrByer rracnopry crerlr4ilnbHocrz 05.17.01 -

Texuolorus HeopraHl{qecKl4x BeIrIecrB rro cJreAyrou{r.M rrapaMerpaM:

xHMI4rIecKHe u SIE:rzxo-xl{MI4rlecKI4e ocHoBbr rexHoJrorr{rrecKrrx rrpoqeccoB.

Xunauqecxufi cocraB pr cnoficrea BerrlecrB, TepMoA?rHaMLrKa u Kr4HerHKa

xI{MI'IqecKLrx u n'lexSa:nblx [peBpatleuuirt, Koropbre B 3Harrhrelruofi cre11eHa

orpalKeHbl B rJIaBe 2. Bo nropofi rnaBe Al4cceprarlr4r,r raKxe npr4BeAeHbr Susuno-
xI4MI4qeCKrae MeroAbr aHanu3a u repMoAr4HaMr4rlecKa,

aprHnnr4ToBr4 KaoJrr{HoBbrx (:el€nux) uuH, B rperreft

CIICKATCJIbHOE PA3NOX{EHHE €LNIOMOCHJII{KATHbIX PYA,

IIPI4CYAI4Tb COI{CKATCNIO YI{EHYIO CTCTICHb KAHAI4AATA

3a.rrBJreHHofi cueuu€rrrbHocru.

JIH'fHuIfi BI(JIaA aBTopa 3aKJlroqaercf, B lrocraHoBKe 3aAarl r{ccJre.{oB aHnfl..

ONPEAENEHHII NYrCfi VI METOAOB UX PEIXEHI.If,, IOJIYqEHI4LI U

OolruruncrBa SKcIIeprIMeHTaJIbHbrx AaHHbrx, aH€urra3e ra o6o6ur eHpru

o6pa6orxe

sKcnepI4MeHToB, SopvrynupoBKe ocHoBHbIX BbrBoAoB H rroJroxe uuit gucceprarlug.

B 4racceprardr{oHHofi pa6ore aBTopoM perxeHbr cneAyroq kre 3ara"u:
- I4CCneAoBaHIAe XapaKTepI4CTI{K aJr}oMocoAepxarrlr4x pyA apfr4nnr4ToB U
KaoJrr4HoBofo cbrpbr serduHx fJrr,rH Mecropox4euzfi TaAxzrncraHa
(xuuuue c Kr4 e z MuHepan o rr{qe c Kr.re xap aKTepracruxz ) ;
- I43yqeHI4e pa3no)KeHrltr apfI4JInHTOB u KaoJrr4HOBbrX (aenenux) 1.nun
Mr4HepanbHbrMr4 KtrcJroraMr4 H cneKaHr4eM c NaOH:
- r43yrreHr4e noBeAeHnfl, Cbrpbfl, upz o6xare BbrcoKr4Mr4 TeMrreparypaMlr;

orIeHKa pa3JroxeHr4t

|JIABC . KHCJIOTHOC LI

r{To Aa€r ocHoBaHr4e

XLIMI4IIECKIIX HAYK NO

pe3yJrbraroB



- I43YIIEHI,IC KHHCTI4KII NPOqECCA PA3NOXEHI'If, PYATT KHCJIOTHbIM MCTOAOM U

Mero.{oM crreKaHr4f, c NaOH u o6pa6omofi cuexa KacJrorHbrrrr cnoco6ou;

- pa:pa6orKa rexHororurrecKlrx ocHoB nepepa6orru aJrroMocl4ruxarsofi pyau

yrcycuofi rcucroroft;

- paspa6orKa rrpr{Hrlr{nuamsofi TexHoJroru.recKofi cxeMbr rro nepepa6ome

€rJrroMocr{rurarsofi pylu crreKaHr,reM c NaOH v ilarrbHefiurefi o6pa6orrofi cndr<a

peafeHTaMH.

Crpyrcrypa, coAeprl(aH I{e u o6revr Arlccepralln u

,{ucceprarlr4oHHafl pa6ora Arsavrosa III.O. BK[roqaer 3 uaerr, BBeAeHI4e,

Jrr{Teparypnrrfi o6sop, MeroAHKr4 3KcneprrMeHToB 14 reoxl{Ml4rlecKlIe

xapaKTepr4crLrKvr, TexHoJrorr{ro 14 Marepl4anrnufi 6arasc cnoco6a coelaecrHofi

uepepa6orKn €urroMocoAepx{arqux pyA - aprvnrrr4ToB r,r KaoJrLrHoBoro cblpb.a -

geldHrrx rJrrrH Mecropoxr Aeuuit. TaAxHxI,tcraHa, npe.qcraBJrrer co6ofi pyKonl4cb,

lr3Jro)KeHHyro Ha 108 crpanuqax KoMrrbK)TepHoro ua6opa, BKJIIoqaer 46 pncyuxon,

16 ra6nraq, 129 nr4TeparypHblx I{croqHrKoB I,I npl{JroxeHus,.

Bo eeedeuuu o6ocHoBaHa aKTyanbHocrb reMrr, cQopnrynr4poBaHbl Ilenb 14

3a1arr4 Ar4ccepraquossofi pa6oru, orpaxeHa Hay-uHafl. kr npaKTr4qecKafl ee

3HaquMocTb.

B nepnofi rJraBe paccMaTpHBaroTct Qusuro-xI{MLIrIecKHe

TEXHOJIO|I4IICCKUE OCHOBbI TIPOqECCOB HA OCHOBE TPEX- I4 MHO|OKOMIIOHEHTHbIX

cr{creM c yqacrneM coe4unenufi aJrroMr{Hr4r. PaccuorpeHHbre H3orepMbr

pacrBopr4Mocrr{ c yqacrr4eM coe4uueunft aJrroMLrHLrr, Koropbre rBJrrrorct

ogHoBaHlIeM Anr pa":pa6orKr.r orAenbHblx cra4uit rexHoJrorlrlrecKoro rrpoqecca

uepepa6orKr4 €urroMoco.qeplKarqr,rx pyA.

Bo nropofi rJraBe IrpIzBeAeHbI MeroALrKr4 rrpoBeAeHlrf, xr4Mr4rrecKux u

Qraslrr<o-xllMl4qecKllx aHaJrI{3oB, reoJrorr4tlecKr.Ie xapaKTepLrcrLrKLr u xI{MHKo-

MI,IHepaJIorHrIecKI,Ie cocraBbl apTI4JIJII{Ton 3u44rr 14 Kaonr,rHoBbrx (:eldHrrx) rnraH

Mecropox aeHr4fl, r{aurvra-Canr. LlsyrreHbr Susuro-xr4MrrrrecKue xapaKTepr,rcrr4Kr4

aprI4JInI{Ton 3u44rr H KaoJII4HoBbrx (:erdnrx) uuH Mecropo}K Aenyrfl, gaurrrla-

CaHr MeroAaMI{ ATA ra P@A. VcratrosreHbr xnMr4rrecKr4e peaKr{r{u, nexarque B
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ocHoBe rlpeo6pa3oBaHll-f, I4 pa3JloxeHufl MI4Hep€LJron pya Ha pa3narrrHbrx crapvrfrx
Lrx lepepa6orra.

B rperreft rJraBe r43yr{eHbl $u:urco-xr4Mr.IqecKue ocHoBbI
yKcycHoKI4CJIOTHOfO pa3nox(eHLrfl KaoJrr4HOBOrO Cbrpbs - ser€Hofi mznu Varuua -

caurcroro Mecropox Ae*ufl. I4:yueua Kr{Herr4Ka npoqecca pa3noxeHr.r,
Kaon[HoBoro cblpb.s - serdHblx TJII,IH Mecropo)K AeHufl r{arunaa - Canr yrcvcuofi
xnclorofi.

Hayvuaa HoBu3Ha H rrpaKTr{qecKaq 3HaquMocru pa6orsr:
- Lr3yr{eHa nepepa6orra

MeTOAaMr4 H CneKaHrreM:

€LJIIO M O C NJII,I K ATH hIX pyA Kr4cJroTHbrMtr

- Bbrf,BJreHbr MexaHr43Mbr, Koropbre [por4cxo.4.rrr npn nepepa60TKe pyA, c
npr{BneqeHHeM COBpeMeHHbrx MeTOAOB;

- rlpoBeAeHa pa3pa6orra [pI4Hlll4nzamuofi TexHoJroru.{ecKofi cxeMbr Arrfl
NCPEPA6OTKI{ €LNIOMOC XJIIIKATHbIX PYA P €I3II,IqHbIMU METOAAMH ;

- oIIpeAeneHbI OnrI4M€LJIbHhIe napaMerpbr rrpoqecca crreKaHLrfl aprunJrr{ToB r4
KaoJrr{HoBrx (senenux) urzH ;

- LI3yqeHbI KI{HerI4rrecKHe rlapaMeTphl I4 onpeAeneHhl o6lacru nporeKaHr4.g
lpoqeccoB' IrpollcxoA'{IrlI4x rIpI4 cneKa]Huu apnlniluToB LI KaoJII4HoBbrx (:elenrrx)
|NI4H:

- pa3paooraHa TexHoJIOfH{ rlo p€BAeJreHr4ro npoAyKTOB, rroJryqeHHbrx rrocJre
nepepa6orKr{ yK€BaHHoro cbrpb.rr.

crenenu o6ocHosaHHocrrr Ir AocroBepHocrt ocHoBHbrx pe3yJrbraroB rI
peKoMeHAaqufi , ceoprvry.nupoBaHHbrx B AHccepra rIu u

llolyueuHlte aBTopoM pe3ynbrarbr He Bbr3brBaror couueHrafi, T.K.
ycraHoBneHbr xprMr4qecKne npeo6pa:oBaHr4' coeAnneHzfi r43 COCTaBa pyA,
Sasonrre repexo.{bl Ml4Hepanos pyl AJr.rr Bcex cragnfiuepepa6orKrr: cneK aHufl
pyA c NaOH' I{ yKcycHoKl4cJlorHofo pa3JloxeHl{f,. llpn nrruoJrHeHr4r4 .uausoil
pa6orrr 6ruu '4clronb3oBaHbl I43BecrHbIe [pr4Hrlr4nbr r{ MeroAr4Kr4 aHaJrr{rz.recrofi
xuMuv.



tloJloxeHut {BJlterct HoB6IMI4 I4 no reMe Al{cceprar{Hr4 ony6Jrr4KoBaHa 2l pa6om
B ToM ql{cne 8 crarefi B )I(ypH€ulax, peKoMeHAoBaHHrrx BAK npn lIpe3r4AeHT(
Pecuy6rurxz TaAxraxucraH, a TaKXe 13 B Marepr4aJrax MexAyHapoAHbrx L
pecuy6nuKaHcKr4x r<ouoepenqufi. flonyueuu 3 MaJrbrx rrareHra pecny6rurr
TaAxrzrucraH.

CoornercrBrre anropeQepara coAeplr(aHrro Aucceprarluu. B
anropeQepare ALIccepraI{HI{ Ll3noxeHbr ocHoBHbre [oJroxeH ufl H BbrBoAbr, noKa3aH
BKJTaA aBTOpa

3HaquMocTb

AnropeSepar

pa6orur.

Pesynrramr

Alsarlosa III.O.

ly6.nurcaqnu aBTOpa. VcranosreHHbre AACCepTaHTOM HayrrHbrl

B rIpoBeAeHuH I4ccneAoBa*Lrg., crerleHb HoBr{3HbI r{ npaKTr'rrecKa,
pe3yilbraroB r4ccneAoBa;rtvrs, o6cyN4euu nonyrreHHbre AaHHbre.

IIOJIHOCTbIO COOTBCTCTBYET COAEPXAHI4IO AI4CCEPTAqUOHUOfi

crpyrcrypa, oeopna.neH'e Ar{cceprarlru kr anropeeepara. crpyxrypa.
coAepxaHaf, H o$opuleurae aeropeSepura u r'cceprarlr4r{ 3a r'cKrror{eHr4eM
He6olrurax norperunocrefi, coorBercrByror rpe6onaulrsNa BAK npu llpesaAeHTe
Pecuy6nuxu TaAxI4KLIcraH <I'IHctpyxrlr{.f, o ',op{AKe osoprvrre HLrfl, AHaceprarIHH
Ha corrcKaHr4e yrreHbrx creneHeft AoKropa sunocoszu (phD), AoKropa ro
cleq,€ulbHocrI4' KaHII4Aara LrJrLr AoKTopa HayK, anropeoeparau ny6nurcaqufi uo
TeMe ALICCepTarJHu>>.

CooreercrBrre Hayvnofi rcna.rrueuKaqurl cor{cKarerq yrreHofi creneulr, Ha
KOTopym oH rrpeTeHAyer

cym ro HayqHhrM BbrBoAaM An,ccepTarJ,,u, csopnaynupoBaHHErM
AlsaNaonHN'I lu'o', oHlI BTI.JIH. coorBercrBylor ocHoBHbIM rroJloxeHr4.gM
Aprcceprarlna kr BHocrr onpegeneuurrfi BKJTaA B p€I3Brzrr4e TexHoJrorr4pr
HeopraHl{qecKl4x BerIIecrB' TaK' coorBercrBeHHo, Ha.qHafl xnaruszr arrns,
coorBercTByer y'reuofi creleHI4 KaHALIAaTa xl{Mr{qecKr4x HayK rlo clequarrbHocrr{
05. 1 7. 0 1 - Texuolon{.s Heopraur4qecKr.rx BerrlecrB.

PercoueHAa r."u ,.o ucrroJrb3oBaHr{ro pe3yJr braroB r{ccJreAoBaHrrfl
HCCJreAoBaHLrfl', npune4€UUrre B A'C.epraqaouuoft pa60re

Mofyr 6rrrr HCloJrb3'BaHbr focy4apcrBeHHhrM yqpexAeHr4eM



<HayvHo-I{ccJIeAosarenrcKnll LIHcTI'ITyr

yHurapHoro rrpeAnpl{frll.a <TAnKo>,

MeraJrJIyprI{H) focy,uapcrBeHHoro

Izlncrraryrou BoAHrIX npo6leu,

l .

2.

4 .

.{rnccepralll4oHHat pa6ora AtgaN4osa Illoxpoua OxoHosu'{a Ha TeMy:

<@usr,rKo-xprMLrrrecKr4e ocHoBbr uepepa6orKll apTI4JIJIHToB 3u.qArr I4 KaoJII{HoBbIX

(sen€nrrx) rnuH Mecropo)K1elnfl. garuua-Casr Pecuy6nurz TaAxurucraH

KrlcJroraMr,r kr cleKaHlreM c NaOH> orBerlaer rpe6onannxu <dlortoxeHnq o

' rropflAKe rlpllcpKAeHVrfl yrIeHbIX creneHefi>>, yrBepxAeHHoro llocrallosJleHl,IeM

Ta.uxuxucraH or 26.It.2016r. Ne 505,Pecuy6nraru

K KaHAprAarcKLrM Ar4CCepTaIIrIflM: COAepXIAT COBOKyTIHOCTb

pe3yJrbraroB v uoroxeuuft, BbIABuraeMbIX aBTopoM Anf,

uy6nnunofi salqurbr, Koropbre Mox(Ho rnaru$r4rllrpoBarb, KaK HoBoe HayqHoe

AOCTr{)KeHI4e, LrMeroqee BaXHOe

Heopf aHr4qecKr{x BeIIIecTB.

IlpanurenbcrBa

npeAbrBnreMbIM

HOBbIX HAVI{HbIX

rr4ApooHeprerlrKrd r4 oKoJroriEu HAH TaANurucraHa u ra$e4pofi npuxnaAnofi

xr4Mr4r4 xr4Mr4rrecKoro $aryJrbrera TaANuxcKoro Haql4oH€ulbHoro yHI4BepcHTera.

AteaNros III.O. BbrrroJrHral 6olrurofi o6rerra pa6orut, B pe3ynbrarax pa6orrr

I4Melorct, KaK TeoperuqecKlle, TaK H rIpaKTI,IqecKI,Ie cBeAeHI4t. TeIvr He MeHee, trPZ

qreH1au Ar{cceprarluonnofi pa6oru kr anrope$epara Bo3HIIKJII4 HeKoropble

3aMeqaHI4{ I{ IIO)Ke IraH'r4s.'.

B Allcceprarlllll Bcrper{arorc-f, TexHurIecKHe ouru6ru u rloBTopeHut reKcra LI

3aKrroqeHl{e ro Alzcceprallrau o6o6uleHo B oAHoM pa3AeJIe.

B pa6ore orcyrcrByer rexHlrKo-3KoHoMllrrecKafl oIIeHKa pe3ynbraroB

LrccneAoBaHvrfl u o6ular orIeHKa repMo.{I4HaMI4rrecKI4x xapaKTepl{crHK

p a3 JI O )K e HI'If, €UIIO M O C I,I JI I4 K aTO B KLI C JI OTaM I4.

XelarelrHo Bce peHTreHorpaMMbl AaTb B BuAe IxTpI4X-AI{arpaMM.

B guccep T aIJvII4 orcyrcTByloT Bc e s e o6xoAnMble AepV BaTorp aMMbI.

Heo6xo,qplMo Aarb o6ocnosaHr4e, rrorreMy Ans crIeKaHI4.u nrr6panu roJIbKo NaOH.

3arcrro.reHrle

3HAIIEHI{E .IINfl pa3BI4TVlg, TeXHOJIO|I4I4



,{xccepraqlloHHat pa6ora LIMeer BHyrpeHHee eAr.rHcrBo, B nefi orpaxeHbr

rurmlri BKJIaA aBropa B HayKy, a ed aBTop - Argarvron IIIoxpoH OxosoBlrrr

3acJry)Kr,IBaer npI{cy)KAeH}Is yveHoft creneHr,r KaHAuAara xr.rM}rrecKr{x HayK no

cnerlr{zurbHocrlr 05. 1 7. 0 1 - Texnolorur HeopfaHr{rrecKHx BerrlecrB.

OrsrIn o6cyN4dn Ha pacuupeHHoM 3aceAaHr{u rcaSe4phr npr{KrraAuofi xuuuu

xI4MI{rIecKoro @arylrrera TaAxurcKoro HarllroH€Llniroro yHr{Bepcurera.

flpororcon J\b I or << J3 r, 0 q Z02I r.

llpe4cegareirb, 3aBe4yroqufi xa$e4pofi
rplrKJraAHofi xuulrrE THY,
KaHAr{AaT Xr{Mr{qecKr,rx HayK, AorIeHT
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floqroenft appec:734025, r. ,{yuran6e, npocnerr py4arcu, 17.
T e n :(992 37) 227 -94-3 4,www.tnu.tj

flo4rnHHocrb noAn ncefi KaHAr{Aara
XLIMLIqecKTaX HayK, AorIeHTa PaQuena P.C.,
K.x.H., AoqeHra Epvravra4onofi C.f.
n Bo6oena M. X. 3aBepflro:
Ha.{amHuK yrrpaBJr eHus. Ka,qpaMra THy

PaSrEen P.C.

Fo6oesa M.

Epivranra4osa C.

Taexnes 3.III.

e-y e aa


