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oQrqlraJrbHoro orrIoHeHTa Ha Aucceprarlrrc Carrop3oAa Cy6xoH ail*r

A6ayraQop Ha reMy <<@uruKo-xuMnqecKr{e }r rexHoJrornqecKue acreKTbl

repepa6orrcu no6oqHoro trpoAyrfla trpou3BoAcrBa rJraBrKoeofi KrrcJrorbr c

IICIIOJIb3OBAHHEM rJr H H tl3 6ru coA eplna rr1ll x pyA TaAxuKucraHa)>,

rpeAcraBJreHHyro Ha colrcKaHue y.rdHofi crerreHr AoKTopa Qn.nocoQuu (PhD)

AoKTopa ro creuuaJrbHocrr{ 6D072000 XunanqecKafl TexHoJrorufl

(6D47 200 I ) - Texu oJr o rrrs H eo pra H u q ecKux BerrlecrB

Crpyrcrypa, coAepr(aHne n o6reM Arrccepraur{oHHoro HccJreAoBaHrr

lucceprarJvIfl,, tIoAroroBJIeHH as, Carrop3oA a Cy6xoH€Lrrr4 A64yra$oporrl, ua

TeMy <@usHKo-xI{MHrIecKI4e v rexHoJrorprqecKr4e ac[eKTbr rrepepa6orrz

no6oqsoro rIpoAyKTa rIpoI43BoAcrBa [JraBr4Koeofi Kr4cJrorbr c r4cnonb3oBaHr4 eM

rJII4Ho3enacoAep)KaIrII4x pya TaAxuKr4craHa)) cocrouT vr3 HecKonbKrzx KJrroqeBbrx

pa3AenoB: BBeAeHI4f,, uerupex ocHoBHbrx fJraB, pa3AeJra c o6cyx4eHr4eM

ronyqeHHblx pe3yJlbraroB, BbrBoAoB v 6ulnuorpaSrauecKoro crrr4 cKa,

BKrroqarculero 149 nllreparypHbrx r4cror{HuKoB. O6rqufi o6reu pa6oru

cocraBJlfler 147 crpaHr4rly Marrrr4Horrr4cHoro reKcra, Ao[onHeHHoro 32

HnnrocTparruflMvI B BI4Ae pracyHKon, 3 | ra6wtuaMr4 u rrpuno)KeHr4eM, coAep)Karrlr4M

IorroJrHr4TeJrbHbre Marepr4 €urbr

B pa3Aene BBeAeHus pacKpbrra aKTy€ubHocrb npo6neMbr, csssaHHofi c

oco6euHocrsMl4 orpacnl4, vr [oAr{epKHyra npaKTr4r{ecKar Ba}KHocrb nu6pauHoro

HanpaB lreHvrfl,. CQopuynI4poBaHbl rlenr4 14 3a1aLrkr ucclreAoBaH ux, olocHoBaHa efo

3Har{I4MOCTb C HayqH oit u [paKTl4.recKofi Tor{KI,I 3peHI4.rI, rrro TIOATBep)KAaer BKnaA

pa6oru B pa3Br4Tue rexHoJrorufi n z:rrauuit.

flepnaa rJIaBa rocBtrIrleHa nlrreparypHbrM cBeAeHuflM o6 o6pasoBanvrr

KpeMHe$ropracroBoAopoguofi Kr,rcJrorbr pa3nnrrHbrMr4 MeroAaMV v ee nepepa6orxe

rnfl roryrrenufl, Sropco4efxarqzx [poAyKToB, c oco6uu BHr4MaHr.reM K

pyA c r,rcrroJrb3oBaHr4 eM Sropracrbrxlepepa6orre BbrcoKoKpeMHr4crbrx

TexHoJrornfi.



Bo eropofi fJraBe paccMarpr4Baercfl Srasraro-xr4Ml4r{ecKHe xapaKrepHcrl4Kl4 cMecl4

KI,IcJror, KaoJIHHoBbIx IJII4H v cJIaHrIeB, Ao6rrnaeMblx B TaA>KHKHcraHe. Taxxe

olucaHa MSTOAI4Ka Xr4Mr4rrecKofo a[aJrv3a 3TI'IX MarepI4a.lIOB, IIO3BOJII4BilIAI

onpeAeJrgTb r,rx csoficrBa H rroreHUr4aJrbHoe [puMeHeHI4e B rIpoMbIrrIJIeHHocrI4.

Tperrr rJraBa cocpeAororreHa Ha rexHoJI orkrvr [epepa6orru cMecl4

KpeMHeQropucroBoAopo4nofi v ruraBnKoeofr KI4cJIor Lnfl nonyqeH[fl' ITeHHbIX

rrpoAyKToB, TaKHX KaK {iropraa Harpvl, KpeMHefeJIb, )KpIAKoe creKJIo, $ropuA

€urroMr4 HVlfl. r4 KpHO Irhrr, c aKrleHrou Ha vrx [paKTzqecKoe 3HarIeHI4e.

r{ereeprar rJraBa orrr4cbrBaer MeroAr4Ky nepepa6orxu 3TI4x KI4cJIor c

r4cIIoJrb3oBaHI4eM KaoJrI,IHoBbIX TJII,IH kt3 Mecropo)KAeHl4t <gaurua-Caur>>, c

TCXHOJIOILII{ECKI4MI4 IIOAXOA AMVT, AAAfiTVTPOBAHHbIMI4 K MECTHbIM YCJIOBKI'M' A

TaKlKe pe3ynbrrraMvr r4x rrpr4MeHeHl4f, H oIIeHKH eSQexrvBHocrI'I.

f ncceprarl [roH Hoe r{ccJreAoBa H n e coorBercrByer rpe6oe aHkrflM rlac[opra

uayuuofi creur4aJrbHocrra 6D072000 XuuuqecKat rexHoJlorl4,n (6D072001)

Texuororr4q HeopfaHr4qecKzx BerrlecrB v IIpeAcraBJIqer co6ofi uy6oroe u

BcecropoHHee . H3yqeHr4e KJrroqeBbrx HanpaB tenuft AasHofi o6lacru. Pa6ora

oxBarbrBaer ruuporufi crreKTp acrreKToB, cBt3aHHbIX c paspa6orrofi,

orrrlrMr4 zauuefi v gKoJroru.{ecrofi arailTarlv efi TexHoJIorI4r{ecKI4x rlpoqeccoB

npor,r3BoAcrBa HeopraHr4rrecKux MarepHaJIoB. Huxe [peAcraBJIeHo r'rHQopn'ra\krfl

coorBercrBr4f, Ar,rccepra\kru yKa3aHHofi clequaJlbHocrl4, c aKueHToM Ha KaxAon't

H3 KJrrorleBbrx HanpaBrreuui,t., Ao[onHeHHoe pacIxI4peHHbIMI4 rloffcHeHvrflM.Id:

collu, Kuclombl u

Heop2aHuqecKue

TexuonozuqecKue npoqeccd noryueHun HeopzaHwtecKux npodyrcmoe:

u4enoqu, A4uHepzttbHbte ydo6peHufl, u3omond u

npodyrcmbt, Kamaru3amopbt, cop6eumbt,

npenapamd Al4CceprArlr4fl, rrocBf,rrleHa co3AaHI4IO MeroAoB cHHTe3a III4pOKO|O

CleKTpa HeOptaHUI TIeCKI4X B€IIIOCTB, BKJItOLIafl COJII4' KI4CJIOTbI, IIIeJIOT{V 
'

Mr4Hep€ubHbre yAo6peHvrfl, KaraJrn3aropbr 14 cneqvraJrv3vrpoBaHHble [penaparbl. B

pa6ore paccMarpr4Barorcr KaK SyHgaNaeHraJIbHbIe, raK Lr rIpHKnaAHbIe ac[eKTbI'

BKnroqaq HoBbre [oAXoA br'v coBeprxeHcTBOBaHHe cyulecrBy]olrlHx MeroAoB. B

6btcoKoqucmde

HeopzaHuqecKue

rJraBax 3.2, 3.3, 3.6, 3.8, 4.2 v 4.4 orrr,rcaHbr rexHoJIorHH ronyqe[vrfl Sropra4a



Harpvrfl,, xr4AKoro creKJra, Stopvr1a aJrroMr4Hnfl, vr Kpr4onr4Ta c HcIIoJIb3oBaHI4eM

cMecr4 KpeMHeSropucroBoAopo4Hofi u [JraBr4Koeofi Kr4cJIor, tITo npeAcraBJl.f,er

co6ofi r4HHoBauraosurrfi [oAXoA. Onr4caHbr xI4MI4qecKHe peaKIII4I,I,

TexHoJro fr4q ec KH e rrapaMerpbr 14 nocJr eAoBareJr bH ocr v cr alvfi np ouecc o B.

fleneuua nepeHoca menfla I seu4ecm6ax 6 csn3u c xuJvruuecKuJvtu

npenpau4eHufiilu 6 mexHotto?uqecKux npoqeccax. KuuemuKa u mepl4oduuatvurca

xuJvtuHecKux u rweilcQasuu,tx npenpau4euuil - pa6ora BKJlroqaer aHaJrvr3 KI4HerI{KH u

TepMoALrHaMr4KLr xr4Mr{qecKr4x pbar<qnfi, a raKxe vreNSa3HbIX B3aHMo refi,ctsufi,,

BJrr4.f,rorqux Ha eQQerruBHocrb cr4Hre3a HeopraHnqecKr4x BeIrIecrB. B

noApa3Aenax 3.1, 3.7,4.1 u 4.5 rpeAcraBJreHbr pacuerbr repMoAnHaMl4r{ecKvrx vr

Kr4 Herr4rrecKr4x xapaKTepzcrnK pearqufi, BKJrroqa.s oHTa-rrbnkrk\ oHTponr4r4,

KoHcraHTbr paBHoBecvfl, r4 cKopocrr4 peaKrluit. ?ru AaHHbre cnoco6crByer [oHtrb

MexaHur3Mbr B3ar4Mo 4eficrsufa v [porHo3r4poBarb rroBeAeHr4e cucreMbl rIpH

ra3MeHeHlau ycronzfi.

Cnoco6ut u nocnedonameJtbHocmb mexHoJto?uqecKux oneparyuil u

npoqeccor nepepa1omrcu cbtpbfl, npoMnrcymoltHbtx u no1ovuutx npodyrcmo*,

nmoputtHbtx tilamepueJtbHbtx pecypcoe (omxodoe npou3sodcmea u nompe1neuun) e

HeopzaHuttecKue npodyrcmut uccneAyrorcr MeroAbI nepepa6orru p€BnI4rIHbIX

Marepr4€uroB r4 orxoAoB, BKrroqag no6oqHbre BerrlecrBa v BToprdrrHbre pecypcu. B

rJraBax 3.2,3.3,3.6,3.8, 4.2 u 4.4 orrr4caHbr rexHoJrorurrecKr4e cxeMbr,

o6ecnerrr4Baroulr4e e$Qexu4BHoe Hc[oJrb3oBaHr4e ,cbrpbr kr Mr4H?IMH3aIII4ro

orxoAoB. Oco6oe BHr4MaHHe yAeneHo repepa6orre cMecr4

KpeMHeSropncToBoAopo4uofi v rJraBr4Kosofi Kr4cJror Anfl nonyqeHufl. Qropn4a

HATpI".Ifl$ )KI4AKO|O CTeKra kr ApyfHX npOAyKTOB.

SrconozuuecKue npo1ne.ntbt cosdauun HeopzeHuqecKLtx JwamepueJtos u

usdenuil Ha ux ocHo6e. Cnocofiat u nocnedolameJtbHocmb mexHonoauHecKbtx

onepaquil u nporyeccor 3au4umbt oKpyncarcu4eil cpedut om eut1pocoe

HeopeaHwecKux 6eLt4ecmB - aKrIeHT Ha Mr,IHHMur3arIr4Io Herarr,rBHoro sosAefi crBkrfl,

Ha oKpyx(aroulYrc cpeAy, BKJrIoqat repepaoorKy cMeckl

KpeMHe$ropucroBoAopo4nofi vr nJraBnKosofi Kr,rcrror, Koropafl [peAcraBJlter



co6ofi 3KoJlorl,IqecKylo npo6nevry. B rJIaBax 3,2, 3.3, 3.6, 3.8, 4.2 u 4.4

rrpeAno)KeHbr perxeHr4 fl, p.nfl rrepepa6orru orxoAoB c HcrIoJIb3oBaHI4eM 3aMKHyrbIX

TexHoJrofprqecKr4x rIr4KnoB u cracreM oqucrKul, rrro o6ecneql4T 6egonacHocrb u

3KoJroruqec Kyro ycrofi .rusocrb rlpo H3BoAcrBa.

Paspa1omKa onmuJvleJtbHbtx cmpyKmyp u KoHcmpyrcryuil, a maKJrce

uHHonot4uoHHbtx mexHoJtozuil u3zomolJteHufl l4amepueJtor c gadauubtJvttt

nompe6umerbcKl,tJvru u mexHuKo-oKoHon4uqecKLtJvtu noKcBametmt4u dnn

o1ecnetteHu.fl cHuaceHun samFam Ha opeaHu3aqurc ux npoLtsgodcmea u

norbtu,teHue Kavecm*a npodyrcquu [peAno)KeHbl pelxeHrrfl AIrfl ynyqtuennfl,

TexHoJrornfi npor43BoAcrBa HeopraHl4r{ecKl4x Marepl4€uloB. B rJIaBax 3.3 14 3.4

oru,rcaHa cxeMa rrepepa6orru cMecu KI4cJIor c rHApoKcIuoM Harpvrr',

AeMOHCTpr4pyrOryAfl cHrDKeHLre 3aTpaT 3a cqeT oIITHMI,I3A\UV| paCXOAa peareHroB I4

3Hepropecypcoe. B pa3Aene 4.6 npeAcraBJreHa cxeMa nepepa6orrcu cMecl4 KI4cJIor

c fJr14Ho3eMcoAepxailIr4MH pyAaMH, IITO ynyqtuaeT TexHI{KO-3KOHOMI4qeCKI4e

rroKa3areJrr4 npon3BoAcrBa r4 KoHKypeHTocnoco6Hocrb Ha pbIHKe.

ArcryaJrbHocrb rrccJreAosauus. B coBpeMeHHbIX ycJloBl4flx, rlpeArlpvflTufl,

crrerlH€urr43r4pyrour4ec.fl Ha npor43BoAcrBe cJIo)KHbIX MrIHepalbHbIX /Ao6pesuit kr

[epepa6orxe [pr4poAHoro Mr4Hep€ubHoro cblpbfl, qBrflrorcfl oAHvrlr:a ws hrau6oJlee

3Haqr,rMbrx rdcror{HurKoB Herarr4BHoro sosAefi crBkrs, Ha oKpyxatoulYn cpeAy.

OcHosrrbrMr.r Saxrop avrr sKoJrorr4qecKoro pucKa Bblcrynalor MaclrlTa6uue

3eMJrflHue pa6orbr, t4HTeHckrBHoe 3afpt3HeHue BoAHIIX pecypcoB H arnrocQepbl, a

TarcKe HaKorrJreHr4e rexHoreHHbrx orxoAoB. 3ru npoqeccbl co3Aaror yrpo3Y lns

SKOCr,rCTeM r4 3AOpOBbfl qeIOBeKa, r{TO [oAqepKHBaeT BaxHocTb IIoHcKa peru eguit

rnfl M I,I H rI M v3 ar\vvr o K o JI o rI.I q e c K o r o y Iq e p 6 a .

Oco6oe 3HarreHr{e B AaHHoM KoHreKcre npuo6peraror Sropucrble

coeAr.rH gnufl, HeopraHr4qecKoro rrpor4cxoxA eHkrfl., Koropble rxI4poKo Bocrpe6onanrr

B pa3nnrrHblx orpacnf,x [poMbrrxJreHHocrl4. KlrcqeBblMkt norpe6vreilflMvr raKI,IX

c o eA I,I H elg.uil f, BJIS torc g :

AnrcuuHuenan npotwbttltreHHocmb - $topucrble coeAI4H eHvrfl, TaKI4e

KaK Kpr4oJrrar (Na:AlFo) r,l Sropraa aJrroMI4HVs, (AlF:), Llrparor KJIIoLIeByIo ponb B



npouecce gneKTpoJrv3a rrpvr npora3BoAcrBe €urroMuHufl,. OHz r4crroJrb3yrorcfl B

KaqecrBe gneKTpoJrIzToB, cHvrlnafl TeMrreparypy rrJraBJreHnfl rJrHHo3eMa (oxcra4a

€trlroMl4nut) v o6ecneLrvBafl, e$SerrprBHoe rrpoBeAeHr4e gnercrpnr{ecKoro roKa B

SneKTpoJrr43Hbrx BaHHax

Memannyp?ultecKafl ompacnb - B uepHofi vr qeerHofi Mer€LrrJrypruvr

Sropucrble coeAHH eHufl, rrpr4MeHqrorcfl KaK $nrocu Anfl, orrucrKu MeraJrJroB or

upuuecefi v I,I3Breq eHvrfl, peAKo3eMeJrbHbrx 3JreMeHToB, ynyqtrrar KaqecrBo

cnJIaBoB I'I cBoficrea IxJIaKoB

CmerconbHafl npotvtbnltreHHocmb Sropracrbre coeAlrH enr4fl,

uc[onb3yroTct I'nfl npokr3BoAcTBa olTI4r{ecKofo cTeKJra u Jrr4H3 c 3aAaHHbIMr4

csoficrBaMl4, a raKxe AJrr co3AaHnfl ycrofi.rnnrrx SropcoAep)Karrlr4x rroKpstruit.

XwvurtecKe.fl, QapuaqenmuqecKa.fl npou/tbtutreHHocmb u cerbcKoe

xosnilcmno - Qtopucrbre coeAr4H eHvrfl cny)r(ar ocuosofi [rrfl cr4HTe3a

QropopraHHKI4, BKnloqar SropnoJrr4Mepbr, neKapcrBa (anrra6krorvrKkr,

aHTl{Ae[peccanru) vr recrr4uvrrbr, rpe6yrouue crpororo KoHrponf, u34a

TOKCHIIHOCTI{.

VqurHsag rxl4poKoe r,rcrroJrb3oBaHr4e Sropncrbrx coeArrH onuit u r4x

noreHul{€ulbHylo orlacHocrb Anfl oKppxaroqefi cpeAbr, paspa6orKa oKoJrorr4rrecKr4

6egouacHblx TexHoJlorufi vrx [por,r3BoAcrBa, [epepa6orru. v yrunn3aptr

craHoBvrrcfl, rlpl4opurerHofi zagauefi. Hacroruee r4ccJreAoBaHr4e HanpaBJreHo Ha

peIxeHI4 e orlax BofrpocoB, rrro Aenaer ero aKTy€L[bHbrM p'nfl o6ecneqeHr4f,

ycrofi.u4Bofo pa3BLITufl, u cHr4xeHr4.s rexHoreHHofi narppKr4 Ha npupoAy.

Hay.rHan HoBIr3Ha pa6oru 3aKJroqaercr B Aer€IJrbHoM r4ccneAoBaHr4 r.r

MexaHI43Ma rlepepa6omu KI4cJrorHbrx cruecefi, qro rro3BoJrfler [oJryr{arb uruporafi

crIeKTp IIeHHbIX TIpOAyKTOB C Ur CTIOJTb3OBaHH eM pa3nr,rqHblx TeXHOJIOfT{qeCKr,rX

rIoAXoAoB. Oco6oe BHHMaHr.re yAeneHo nepepa6orxe cuecefi c fr4ApoKcr4AoM

rJ.aTpvrfl! oTeqecTBeHHbrMpr rJrr4Ho3eucoAepxaulr4Mr4 pyl.aMu vr rr4ApoKcrrAoM

€uIIOMt4Lrkrfl\ rrTo orKpbrBaeT rlepcleKTr4Bbr Anfl orrTr4Mr43ar[Hu [poqeccoB.

Srcnepl4MeHTbr rroKa3aJrr,r, r{To rrpr4 orrrr,rMa^rrbHbrx ycnoBr4flx BbrxoA Sropra4a

Harpkrfl, Aocrlafaer 6oree 93o , qro rroArBepx(Aaer eSQexu4BHocrb MeroAoB.



Taxxe HccneAoB€ulcq npoqecc rroiryqeHnr Sropra4a aJrroMvrHvrfl, BbrxoA Koroporo

Ha BTopofi craAvlu ryocrr4raer 6onee 8Io , a trnfl, KaoJrr4HoBbrx rJrHH - 86%. llpta

[poI{3BOACTBe KpHOJIIATa C rACnOJrb3OBaHr4eM fHApOXr4Mr.{qeCKOfO MerOAa BbTXOA

cocraBur 6oree 92o , rrro rroATBepxAaer ero npoMbrrrrJreHHyro repcneKTr,rBHocrb.

llpoqecc ronyqeHr4fl, xI4AKoro creKJr a r4s anrop$uoro KpeMHes€Naa rroKa3aJr,

rITo rIpoAyKT coorBercrByer craH4apraM rro Quszrco-xr4Mr4r{ecKr4M ceoficrBaM.

XHMu.IecKa{ ql4crora ecdx cr4HTe3r4poBaHHbrx rpoAyKToB, BKrrorrafl $ropugrr,

KpHoJII4r 14 aMop$uufi rcpevrues€M, coorBercrByer |OCT, qro rroArBepxAaer r4x

rlpnroAHocrb rnfl [poMbrrrrJreHHocrr4. Pe:ylrrarbr HccneA oBankrfl,

cBl4AerenbcrByor, rITo pazpa1oraHHa.fl TexHoJr orvrfl. o6laAaer npaKTr,r.recKofi

3HaqrrMocrblo vr gKoHoMz.recKofi eS$exu4BHocrbo, cHvrlnafl. ce6ecrouMocrb

rlpoAyK\hu kr rroBblrua.fl pbrHorrHyro cronMocrb Marepr4aJroB. Pa6ora

coorBercrByer ycraHoBJIeHHbrM rpe6onaHnflM kr Moxer 6urr peKoMeHAoBaHa K

3arrlr4Te.

llpanrrqecKafl IIeHHocrb r{ccJreAoBaHr{fl cocronr B pazpa6orKe

I4HHoBauI4oHHbIx kr oKoHoMnrrecKra o6ocHoBaHHbrx cnoco6oB yrr4lru3a\krvr cMecr4

KpeMHeQropracroBoAopo4nofi r4 rrJraBuroeofi KHcJror c rpHMeHeHr4eM AocryrrHbrx

orer{ecrBeHHblx pecypcoB €urroMr4lnvtitcorepxaulero cbrpbr kr fr4Aporcu4a

Harpvrfl. Paspa6orauHble rexHoJr orvru o6ecner{kr Baror npor43BoAcrBo rleHHbrx

Sropco.qep)Kalrllax coeAr.rHeHr4it, rarcux KaK Sropna Harpvrfl,, QropuA €urroMu:nufl, u

KpI4oJII4T, KoTopble r4rlparor KnroqeByro ponb B MeraJrJlypfuvr aJrroMHHHfl,. Kponle

Tofo, B rlpoqecce yrvrnv3ar\Lrr4 [onyqa]or aMop$Hlrfi Ar,roKcHA KpeMHvrfl, vr er4IrkrKar

Harpufl (xugxoe crexro), Koropbre HaxoAsr rxnpoKoe rrpr4MeHeHr4e B

crpouTelrsofi, xl{Mnqecrofi kr Apyrr4x orpacnflx rrpoMbrrrrJreHHo crvr.

flpe4nolreHHble pelxeHzr cnoco6crByror He roJrbKo parlr4oHuurbHoMy

HcrIoJIb3oBaHI,Ilo orxoAoB, Ho vr cHH)KeHI4Io gKoJrofz.{ecxofi Hafpy3KH, a raK)Ke

rI o BbI IrIeH Hto e S S exu4 B Ho cr 14 r4cno.rr b3 o Ba Hvrfl M e crH brx rrp 14 p oAH brx p e cyp c o B .

Anq o6ecneqeHnfl o6ocHoBaHHocru tr AocroBepHocrrr rrocraB.nensofi
'a

rIeJrIt colrcKareJreM 6rr.nH BbrrroJrHeHbr cJreAyrou[e 3aAaqH:



1 . llponegeH aHalrvr3 cyrqecrByrour4x r4ccJIeA osaHuit vr BIITIoTIHeHHIIX

pa6or fro repepa6orxe cMecr4 KpeMHe$ropucroBoAopo4nofi v tIJIaBI4Kosofi

KHCJTOT C HCrrOJrb3OBaHr4eM |T4ApOKCI/.I.A HATpVrfl) MeCTHO|O

€LrrroMprHuficoAep)Karrlero cbrpbs vt frIApoKcr44a €ulroMI4Hufl. Anfl ronyqeHr4fl,

$ropzaa Harpr4:n, Sropla1la aJrroMr{Hr4fl.) KpI4onI4Ta, a rarcKe anrop$noro AuIoKcI4Aa

KpeMHHfl, Vr >KId-I.KOTO CTeKJIa.

2. Irlsyuensr $rasurco-xr,rMnrrecKne ceoficrBa vr oco6esHocrl,I [poueccoB

[epepa6orru cMecr,r Kr,rcJror c" rrpr4MeHeHpleM fl4ApoKevr4a Harpufl' MecrHoro

€urroMranuitcog.eplKaruero cbrpbf, vt rHApoK ckrgla €uIroMI4Hufl,. Oupe4eJIeHbI

O[TI4MAJIbHbIE TEXHOJIO|I4IICCKHE IIAPAMCTPbI Ailfl IIONYqEH:Zlfl, $TOPTA4A HATPll1.fl,

Sropra4a arrroMl4Hvrfl., KpzoJrr,rra, avropQHoro Er4oKcvr4a KpeMHI4fl vr )I(I4IKoro

CTEKJIA.

3. Paspa6oraHa arrrraparypHo-TexHoJroruIqecKat cxeMa nepepa6orru

cMecr4 KpeMHeSropncroBoAopo4nofi H [JraBnrosofi KI4cJIor, a raK)Ke oIIpeAeJIeHbI

TexHnKo-oKoHoMr4qecKr4e noKa3areJrr4 TexHorI orr4v rIpoI43BoAcrBa Sropna a Harpvrfl

14 aMoponoro AI4oKcI4Aa KpeMHvrfl,.

4. CogAaHa rexHorrorr4qecKar cxeMa yrunkrcarJuvr cMecl4

KpeMHe$ropracroBoAopo4nofi H rJraBLr Koeofr Kncnor c I4crIoJIb3oBaHI4eM

€urroMr4uuficoAep)Karqt4x pyA MecropoxAeslafi <KyproBaA) I,t.<<9autua-Caur> kI

rlrApoKavr1ra €urroMr4Hkrfl) o6ecner{HBa}oulafl eSQexrHBHoe flonyqeHue IIeneBbIX

rrpoAyKroB.

SnoHoM rrqecK afl n coqrraJrbHafl 3Harr u Mocrb pe3yJr braro B AH ccepra\nu n

peKoMeHAaIlIrH rlo llx IIplrMeHeHI|ro

Pesynrrarbr Ar4cceprarlnoHuofi pa6oru HMeror 3KoHoMI4qecKyIo v

corlr{€ubHyro 3Harrr4Mocrb. Pa:pa6orKa rexHoJI orvrw rlepepa6orxu no6oqHoro

rrpoAyKTa cMecr4 KpeMHe$ropr,rcroBoAopo4nofi v ITJIaBUI Kosofi KI4cJIor c

rrpr4MeHeHHeM fr4ApoKcr4[a HaTpufl u MecTHbIX |JIHHO3eMCOAepXaITIHX

MaTepHaJroB rro3BoJrfeT peuHTb cpa3y HecKoJIbKo Ba)KHbIX 3aAaq:
't

SnogoMuqecKag 3HarlltMocrb 3aKJlroLlaercf, B :



opraHr4 3a\w 6egorxolnofi TexHoJrofLII4 [epepa6orHu orxoAoB

xr{Mr4qecxofi [poMbrrrrJreHHocrr4 c rroJryqeHl4eM Bocrpe6oeaHHblx Ha BHyrpeHHeM

v BHerrrHeM pbrHKax rpoAyKroB: SropuAa Harpvrfl, aMopQnoro KpeMHesdvta, a

TaKXe rroreHrlr4€LrrbHo Sropnaa aJrroMvrHr4fl., KpI4onI4Ta v xI4AKoro creKna;

ce6ecrouMocrr4 $ropu4a Harpvfl,. noJryrleHHoro rlo paspa6orasHofr

T91HOJIOTLII4, B ABa pA3aHI4)Ke CTOI4MOCTI4 I4MnOpTI4pyeMOrO aHaJIOra' rITO CHIIXaeT

B€UrroTHbre pacxoAbr ra yxpenJrf,er 3KOHOMr4qecKyIo He3aBI4CI4MOCTb rlpe AnpvrflTr4s, kr

oTpacnl4 B ueJIoM;

peanu 3arrvrfl, avrop$noro KpeMHeseN,ra tro prtHouuofi IIeHe o6ecneLruBaer

,IIo[oJIHHreIrgufi HcToIIHIaK AoXoAa AlIfl IIPCANPVIflTKIfl, IIOBbIIUA' EfO

peUra6eJIbHoCTb I4 I,IHBeCTLI III4OHHyIO IIp H BJI e KaTen b HO CTb ;

r4crrorrb3oBaHr4e MecrHbrx cblpbeBblx pecypcoB (nrycxoBl4T-craBponl'IToBble

cnaHrlbr <KyproBaA), KaoJrr4HoBbre rJrr4Hbr <gaurua-caHr)), rI4ApoKcI4A €uIloMuIuuf-)

cu o c o6 crByer p a3BrlTr,r ro Ao 6 brB arc rq eit vt tr ep ep a6 arrl earc uefi npoMbl IrIJI e HHo crvr

pefHoHa.

CoUHaJrbtrylfl 3Harr[MocTb 3aKrt]oq aeTcf' B cneAyroUleM :

rroBbrrueHr,re gKoJroruqecrofi 6esonacHocrl4 3a cqer yrvnu3a\vvr

orxoAoB xr{Mr4rrecKoro [por43BoAcrBa v cHI4xeHI4t rexHoresuofi Harpy3KI4 Ha

oKppKatoulYrc cpeAy.

Mecr B .6apa Ao6sl'rn,

ilepepa6orxu cbrpbr H rrpou3BoAcrBa HoBbrx xI4MI4rIecKrIX [poAyKToB.

pa3Br4Tr4e HayqHo-TexHr,rqecKoro tloreHllvraJra pecuy6truKvr 3a cqer

BHeApe Hr4fl, coBpeMeHHbrx rexHoJrorzfi v rloAroroBKt4 rcnanuQuIII4poBaHHbIX

KaApoB.

PenonaeHAarlH r{ ro n pa KTr{ qecKoMy r{crroJr b3oBa H n Io pe3yJr braroB :

BHeApI4Tb pazpa6oraHHylo rexHoJIofurc Ha npol43BoAcrBeHHrIX

MorrlHocrflx OAO (TAJIKO Kevu4KaJr)) g.rrfl rrepepa6orxz no6oqublx KI4cnorHbIX

co3AaHlre AorIonHHTeJIbHbIX pa6ounx

cuecefi I4 BblnycKa Sropua a Hmpvrfl. vI aMopSnoro KpeMHeseua;
'!

rpoBecTI,I AEUIrHefiuryro oIIblrHo-IIpoMbIruneHHyro anpo6aqnrc

TexHoJrorgr4 [Irfl [onyqe HVfl. Sropuaa aJrroM vrHnfl, KpHonHTa v xI4AKoro creKJIa.



pacrxr4p krrb rrcrroJrb3oBaHr4e MecrHbrx fJIlIHO3eUCOAepXaqux

MareppraJroB B TexHororprrrecKr4x rrpoqeccax c qenblo Al4Bepcra$rarcaqvrv ebrpresofi

6agH 14 cHI{xeHI4t gaBvrcuMocrl4 or I4MrloprHoro cblpbf,.

r4crroJrb3oBarb flonyqeHHbre AaHHbIe l^nfl pa:pa6orKl4 yve6uux vr

MeroAr4rrecKr4x Marepr{aJroB rro HarlpaBneHu}o nepepa6orKl4 orxoAoB H nonyrleHHt

TIeHHbIX XHMHTIeCKI4X rIpoAyKToB.

Ily6.rrnKarllrfl 14, a[po 6auus pe3yJrbraroB AHCCeprarIIroHHOfO

r.rccJreAoBaHrrfl HaruJrr4 orpalKenu'e B ptAe HayqHblx ny6luKarlufr 14 rIpaKTI4qecKHX

pazpa6oroK. Bcero ony6nraKoBaHo 14 Hayr{HbIX pa6or, v3 Koropblx 6 craref B

peIIeH3I4pyeMbIX )KypH€UIaX, peKoMeHAoBaHHbIX Brrcruefi arrecraquousofi

KoMr4cc uefi rpz llpesra4eHTe Pecny6 rruKar TaANIEKI4craH. Peaynbrarbl TaKXe 6l"i,ttu

rrpeAcraBJreHbr B BprAe 8 re3ncoB AoKnaAoB Ha Me)KAyHapoAHbIX

pecuy6JrgKaHcKr4x roHSepeHrlr,r{x, rrro cuoco6crBoBaJIo o6cyx4eHH}o

anpo6a\vvr AaHHbIX B HayqHoM coo6ulecrse.

B paMKax Al4ccepra\uvr ronyrleHbl 2 MaJrbIX rareHra PecnY6 rvrKn

TaANUKITCTaH, rroATBep)KAaroqr4x HoBr43Hy kr rIpaKTI4rIeCKyro 3HarrLIMOCTb

pazpa6oroK. flparruqecKoe BHeApeHr4 e pe3ynbraroB :aQuncl4poBaHo B aKre o

BbrrrycKe v HcrrbrraHkrvr onuruofi ilaprvrkr xr4AKoro creKJIa, r{To AeMoHcrpl'Ipyer

Bo3Mo)KHocrb rIpHMeHe1ufi, TexHoJIoluu B npoI43BoAcrBeHHbIX.ycJIoBI4tx. Tarxe

noAroroBrreHa crlpaBKa c rexHr4Ko-gKoHoMl4rrecrofi oqesrofi TexHoJIolHI4,

e$$exruBHocrb Lr uenecoo6pasHocrb rnfl

14ccneAoBareJIbcKas pa6ora He

3aMer{eHbl B [poqecce I43yr{eHufl'

aBrope$ epara u rncceqr arryrv:

1. B JrrareparypHoM o6eope Ar4ccepra\uv rpeAcraBJleHo HeAocrarorrHo

cseAegrafi o lpoqecce rtonyqeHnr, $ropuAa aJItoMI4Hr4fl, c I4crIoJIb3oBaHI4eM

rJrr4Ho3eMcoAep)KaUHX pyA ur Kp eMHeQrop HcroBoAop oAH otZ rucl orbl .

2. B pa6ore He rrpr4BeAeHbr pe3ynbrarbl AuSQepeHIII4anbHo-

T4

V

roATBep)KAaroilIafl e€

M ac Ixra6 r,rp o n a lavrfl, .

Cle4yer orMerurb, r{To rlpoBeAeHuaq

Jrr{[IeHa HeKOTOpbIX HeAOCTaTKoB, KoTopble 6ltlu

TepMl4r{ecKofo aHarru3a KpI,IcriuIJILIqecKofo Sropn4a €uIIoMI'IHvrfl', rITo MofJIo 6u



AorroJrHktrb rrccJreAoBaHr4e xapaKTepucrvlK Marepvuru v rIoBbIcI4Tb efo HayrlHyro

o6ocsoBaHHocrb.

3. Anrop nogpo6Ho r.r3yrrr{Jr repMoAI4HaMHKy pa3no)KeHI4s KaoJIHHoBbIX

rJrr4H MecropoxAeHr4s <<r{aurua-Caur>>, oAHaKo 6ulo 6rr rIoJIe3Ho Lr

qenecoo6pasHo pacuupr4Tb r4ccneAoBaHue, BKJrrotII4B aHaJrv3 TepMoAuHaMLrKkr

pa3Jroxe1ufl, MycKoBkrr-craBponr{ToBblx cnaHqee KyproBaAcKoro MecropoxAelj,'vrfl,)

rrro rro3BoJII4JIo 6rr o6orardrt cpaBHVTeJIbHbIe AaHHbIe.

4. B noApa3Aenax 3.1 v 3.5 Anccepragr4 ua6lroAaercfl, rloBropeHl4e

oAHr{x H Tex xre xr4Mr4rrecKr,rx pearqrafi. PeroueHAyercfl tu6o y6parr

gy6nupyrculraecr ypaBHenvrfl,, tu6o o6ocHoBarb ueo6xoAl4Mocrb krx rloBropHofo

npr4BeAeH[fl,.

5. B pa6ore Her orIeHKr4 cHr4xeHr4r Harpy3KH Ha oKpylralouylo cpeAy

npu BHeApe Hvru [peAnaraeuofi TexHoJI orvu repepa6orru c pacueraMz nu6pocoe

r4 cpaBHeHI{eM AO Ut IIOCJIe BHeApeHVrfl"

OrueqeHHbre 3aMerlaunfl, He cHr4)Karor Ba)KHocrI4 KJIroqeBbIX pe3ynbraroB

Agcceprarlr4oHHoro r4ccneAoBaHr4r Carrop3oAa C.A., BbIrIoJIHeHHofo Ha BbIcoKoM

HayrrHo-rrpaKTr4qecKoM ypoBHe 14 BHoctulero cyulecreeHHHfi BKnaA B p€lsBI4THe

xr.IMHrr ecrofi TexH oJI olftr He op f aH I4r{ e c KI4x Be IrIe crB.

3ar"urcqeHlle

O6t€vr oKcnepHMeHTilIbHbIX AaHHIIX,

Ar,rcceprarluoHuofi pa6ore Carrop3oAa C.A., a raruKe aH€uII43bI I4 Teoperl4qecKHe

o6o6qeqvrfl,, BbrrroJrHeHHbre B paMKax r4ccneAoBaHl4t, cBulereJlbcrByror o

BbrcoKoM HayrrHoM ypoBHe pa6oru Ha reMy <<@LtguKo-xI4MI4rIecKI{e vr

TexHoJrorur{ecKlre acneKTbr [epepa6orrn no6oquoro rpoAyKTa npol43BoAcrBa

nJraBrrKoeofi Kr4cJrorbr c HcrIoJIb3oBaHHeM rJll4Ho3€ucoAepxaqux pyA

TaAxuKHcraHa)). [ucceprar\r4fl, AeMoHcrplrpyer BcecroposHufi rIoAXoA K

r43yqeHr4ro rrpeAMera, BKJrroqar rrrlarenbHoe HccneAoBaHHe $Ia:uro-xI4MI'IqecKHX

ceoficrs Marepr4aJroB, TexHoJrotuqecKplx trpoqeccoB 14 vx OIrrI{MH3ATJVIU) IITO

uoguepKr4BaeT ee aKTyzubHocTb v [paKTr4r{ecKy}o 3HaqI4MOCTb Anfl pa3BkrTr4fl'

rexHoJlorufi repepa6orrcu n Pecny6lure TaANraKI4craH.

rrpeAcraBJIeHHbIX B

l0



Pa6 ora coorBercrByer rp e 6on aHvrflM <llor ox elnnfl, o nopf, AKe rpI4cy)KAeHHtr

yrreHbrx crerreH€fi)), yrBep)KAeHHoro fIocrauoBJIeHHeM flpanvreJlbcrBa

Pecuy6 rprKtr TaAxzKr,r craH 30 r4loHr 2021 roAa Np267 , rpeAbf,BJIfleMbIM K

Ancceprarlr4f,M Ha cor4cKaHne yuenofi crereHu AoKropa Sznoco b^, (PhD).

CoucrcareJrb rrpoAeMoHcrpr4poB€rJr errcoxufi ypoBeHb npoQeccHoH€ulruofi

noAroroBKr4 kr cnoco6Hocrb K caMocroflTeJlbHoMy Hayr{HoMy nol4cKy.

flonyueHHbre pe3ynbraru, BKrroqar vx HoBkI3Hy v [paKTurlecKyro IIeHHocrb,

roArBepxAaror, rrro CarropgoAa C.A. 3acnyx(I4Baer rpncyx reHun yueuofi

crereHr4 AoKropa $nnoco$ura (PhD) ro creql4arlbHocrrz 6D072000 - XuuuqecKas

rexHoJrorr4r (6D07 200 I ) - TexuoJrorn.f, HeopraHl4r{ecKl4x BeIrIecrB.
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