
OT3hIB
o$nquanbHoro onrIoHeHT a Ha Avrcaeprarlz oHHyro pa6ory Maxlay4o sa Xacart6 oir
Axuar4xoHoBtlrla Ha reMy: <<TexHororuqecKkre ocHoBbr nepepa6orKlr ynopHbrx
3oJlorocoAep)Karrlrx pyA Mecropo)KAeHr{q <<I4rcrprxeJroH)), upeAcraBneHHyrc Ha

coLIcKaHLIe yreuofi crerleHu KaHAZAara rexHlrqecKr{x HayK rro cnerlrr€rrrbHocrkT

2.6.7 - Texnororur HeopraHr{qecKr4x BerrlecrB (rexHzvecKLre nayrz)"
Axmy ano H o cmb as 6p aru ru o il memot d uc c ep ma quu

B Hacrotlqee BpeMs n Pecuy6Jr?rKe Ta4xHrzcraH cpaBHlrreJmno 6ucrpo
pa3BplBaerct ropHopyAHa.f, orpacnb gKoHoMuKLr, B sacrHocrrl 4o6rr.ra 3oJrora kr3

yrIopHhIX PYA, rc KOTOpbIM OTHOCI{rCf, 14 3OJTOTOCOAepx(a[\aflpy4a Mecropo]K4eHvrfl.

<<ZruuxeJloH>. I4ssecruo, rITo B yrropHbrx pyAax 3oJroro coAepxr4Tcr B BHAI

ronrofi BKpanneHHocrLI B apceHonvpLrre, qro 3arpy.qHrer ero I43BJreKarb MeroAoM

Iu{aHI4AHoro BbllrlerarrkrBaHkrfr. llosrolry, rlccJreAoBarelru kru{yr Apyrr4e MeroAbr,

cllocooHbre K E3BreqeH[ro AparorleHHoro Mer€LrrJra rrc yflopHbrx pyA.

I4ccle4oeauue rlo paspa6orre MeroAoB, cnoco6nrrx K [onHoMy H3BJreqeHLrrr

3OJIOTa Lr3 ytIOpHbrX PYA, B qaCTHOCTTI MeTOAa aBTOKJTaBHO|O BoKpbrTtrt

3oJroroco4epxaqefi apceHoll4pzronoft pyAbr, flBrrflercfl aKTy€rrrbHbrM AnA
pa":pa6orru ourzuzuttnofi u cpaBHlrreJrbHo gKoJroruqecKr{ .rzcrofi

upoMbllxJleHnofi TexHoJrorLIkT 3oJloToAo6rr.rz. I4cxo4x Lr3 groro, rleJrbro Aaunofi
Al{ccepral{xonnofi pa6orrt flBlrflercfl, pa":pa6orra TexHoJrorlrr4 uepepa6orxz
3oJlorocoAepx(alrll4x pyA kr KoHrIeHTparoB Mecropox(Aenkrfl. <<tr4rrzxeJroH)) c
rIoJIfreHI{eM crlnaBa <r{ope>. IlocrasJleHHa.rr IIeJrb AocTr4raeTcfl per[eHr4eM pflAa
gaAarr, HaquHaloqefi or u31..reHlrtr BerrlecrBeHHoro cocraBa pyarr MecropoxrneHnfl

I4xrzxeroH, aBToKJraBHoro oKLrcJreHLrr nvrpvra kr apceHo[[prrra c

vr3yl{elIvrfi.

cocTaBa

rlocneAylorql4M IIHaHITAHrTM 14 rraorap6auu.qHbrM Bhr[IeraqaBaH]reM 3onora r43

oopa3yroqerocg KeKa, TepMo.ul4HaMLrrlecKofo aH€IJII43a rlpoqeccoB oKkrclreHufl u
KlrHerraKr,r rraorap6auu.{Horo BbrrrleJrarrvBaHyra 3oJrora vr cepe6pa

PYlrr c MareMarr/rrrecxofi o6pa6offiofi pe3ynbraroB rrccJreAoBaHvrfl.,

Koropble tBJUIIorct rlpeAnocbrJrKaMkr AJrr pa3pa6orr<ra rexHoJrorrru [epepa6omz
nccneAyenaofi py4u.3apia,au Anq o6ecleqeHr.I{ rleirLr pa6oru penarorcr cr{creMHo

B rofl4qecKoLI [ocneAoBaTeJrbHocTpr r4cxory u3 [onyqeHHbrx pe3ynbTaToB Ha

r<axAofi cr a4uvr LrccJreAoB alrrurfl .

O6u4ue npuHqunu nocmpoeHun u cmpywmypa pafiomot

.{uccepraqrroHHar pa6ora cocrorlT vr3 BBeAeHrr{, r{erhrpex rJraB vr

npunoxeHkrfl, vr3lro)KeHa Ha 1 I 0 crpannIlax KoMfrbrorepHoro ua6opa, nxffo.raer 19

prrcyHKa, 2 I r a6 r-.w{, 9 8 6u6 tuorpa$uuecr<o e Har{MeHoBaHLr e.

Bo eeedeuuu I43JIoxeHbr rrpeAnocbrnKrr n ocHoBuhre npo6neMbr

LIccJreAoBa:avrfl, o6ocnosaHa aKTy€urbHocrb pa6oru, yKa3aHa rlenb

c Q oprrayrplp o B aHbr 3a4a'rtv Lr ccJr eAo B a:avrs, p ac Kpbrra crpyKTyp a ALr c c epr ar\vru.



B nepnofi ?Jtace <<Ocuoeruorc nemodot u3nreqeHun dopozocmoflr4nx
Memulnos rc ynopHozo cbrpbnD paccMarprrBarorcr vMeroqnecr B Jrr4Teparype

AaHHbIe O IlpupoAbl yrlopHocTLr 3onoTocoAepx{arqux pyA u KoHrIeHTpaToB,
rl3BecrHble cuoco6hr BcKpbITpIe ynopubrx pyA rr KoHrIeHTparoB aBToKJraBHbrM

OKLIOJIOHLIOM, oKLIcJIureJIbHbIM o6xnrou, 6arrepl4aJlbHhrM BhlrlenaqvrBalr4eM,
uepepa6orrra 14 LI3BreqeHLIe 3onorocoAepx(alqero cblpbr, Ha ocHoBaHr.rr4

KOTOpbTX HaMeqaroTc_s HanpaBJreH[t co6creeHHrrx LrccJre,rloBasnit.
Paccuorpenrr rrpaKTpIqecKLIe acrreKThr r4crroJrb3oBa;erLrfl rzoxap6aMHAHoro
BbulleraqvrBaHkre 3oJrora n cepe6pa. Ha ocHoBe JrrlTeparypHoro o6sopa cAenaHbr
cooTBeTcTByroqne 3aKIrOqeHUt o0ocHoBaHue IIO Bbroopy TeMbr

Ar.rccepraqnonHofi pa6oru.
Bo emopofi zJtaee <feoxutvturtecxufr cocmar u nemodu npoeederuua

?KcnepwweHmoo, oIIucaH feoJrof?rrrecKoe crpoeHr{e 3onoropyAHoro
Mecropox{AeHvrfl. I,IrcrexeloH 14 BerrlecrBennrrfi cocraB ero pyAhr, rrpLrBoAvrrcfl
KparKaf, cylrlHocrb [pLIMeHteMhrx MeToAoB LrCCneAOBal1,urfl, BKrroqarcrryre
III{aHLIAHOe BblrqenaqrlBaHue pyAbr, oKtrcJrLrrenrnrrfi o6xzr cylr$u4noro
3oJlorocoAep)Kanlero KoHr{eHTpara, aBToKJraBHoro oKlrcJreHulr cynrSz4Horo
KoHIIeHTpara u ruorcap6anal4Agoro BburlenaquBanvrfl KeKa aBToKJraBHoro

oKLr cJreHnrl c yK€BaHr4eM rrapaMeTpoB r4x ocyqecTBreHu_f, .

B mpemoefi zra6e duccepmaquu <Kuruemuxa, mepnoduHu.ilutKo u
no d en upo 6 aH ae npo l4ecca nep epad omKa ynopH btx s oJtomo co d epucau4ux py d u
KOHqeHmpamoo) II3JIOXEHbI P C3YJIbTATbI IILIAHLTAHOIO BbIIIIEJIAIII4BAHPIfl. PY AbI,

o6orarqenn.r, aBToKJraBHoro oKucJreHprr cylrsu4noroSroraqnoHHoro
SlororonlleHTpara, L\uaHLrAHoro rr rLroKap6aiuuAnoro Bbrrqe ra.|,ivrBaltrr 3oJrora
u cepe6pa v3 KeKoB aBToKJIaBHoro oKr4cJreHr4s, pe3ynbrarbr pacqera
TepMoALIHaM[qeCKI4X XapaKTepprcTr4K peaKrlplu aBToKJTaBHOTO OKLrCreHLr.rr u
KI{H9rI4KI4 ruoxap6aMrlAHoro BbllqenaqLrBaHufl pyAbr, rrpoBeAeHo raKxe
MaTeMaTUqecKoe MOAenUpOBaHr4e rpoqecca TLrOKapOaMr4AHOrO

BbllleraqprBaHvrfl. ZrorosrrN,I pe3ylrbraroM LrccJreAoBanvrfl. flBlrflercfl
pa:pa6ora}i^Has, TexHoJlorplqecKas cxeMa uepepa6orKrr yropHoro KoHrIeHTpara
M e crop o x Aelnvrur Izkxra x e n o n.

,.{nccepraquoHHa{ pa6ora 3aBepruaerc.{ o6qzrvrz BbrBoAaMZ, crrrrcKoM
IlrrrrrpoBaHnofi lureparypbr 14 rrpr4nox(eHLr eM.

Cmenerut ofuocnoeaHHocmu u docmoeepHocmu ocHoBHbN pesyilbmamor u
p e KoMe H d a qu fr , c Q opnyn up o 6 aHH ux e d uc c ep ma r4a a

O6ocnosaHHocrb pe3ynbraroB r4 Ha) rHbrx BbrBoAoB pa6oru o6ecneqeHa
6onrruzu o6revrou BhItIoJIHeHHbrx gKcrrepvMeHToB c trpzMeHeHrleM coBpeMeHHbrx
MeroAoB uccneAoBauns. Anfl aBToKJraBHofo oKucJreHr4rr cylrQu4noro



SrorororuleuTpara Lr [poqecca quaHnAHoro vr ruorap6aMzAHoro

BbrrleraqvrBaHvra pyAbl c Lr3freHneM xllMurlecKoro cocraBa ucxo4nofi vr

rlx Qn:zuecrzx csoficre. Zccle4oaaurr Qraruro-
o6orarqenzx MrIHepaJIbHoro cblpbt vr

rrpoAyKroB Snoraqzn v
XUMKTIIECKI4E IIPOqECCbI

rlrApoMer€urrypruqecr<ofi nepepa6omn KeKoB aBToKJIaBHoro oKtIcJIeHut B

na6oparopHbrx ycJroBrfrrrx. Cogepxanue MeTaIIJIoB B pacrBopax onpeAentnct

MeroAoM aroMHo- a4cop6quoHHoro a*urvr3a Ha upu6ope A- Analisty 3000, a n

roporxKoo6pasnux upo6ax- peHrreHo$a:onrrvr u rtpo6upHblM Mero nav. ananv3a.

H ay wt aa Ho I usH a BbrrroJrHeHHbrx r{ccJreAoB attuit cocroktr B orlpeAeJleHue

3aKoHoMepnocrefi [poreKaHlrr MexaHuI3MoB aBToKJraBHofo oKHcJreHI4t

cynr$z4uoro SlorolconlleHTpara B uletoqnofi cpeAe, IILIaHI4.{Horo

BbrlIleJlaqvrBannfl. KeKa vr KLTHeTrrtKr{ ruorap6aMllAHofo BburlenaqvrBaHprs Anfl

Lr3BJreqeHLnr 3oJroTa lI3 pyA cJro)r{Hofo BerrlecTBeHHofo cocTaBa LI upoAyKToB I{x

uepepa6orrn. Oupe4elenrr repMoALrHaMLrrIecKLIe vr KuHerkIqecKue

xapaKTeprrcrtrKr4 peaKrluu nepepa6omu ylopHblx pyA vr r4x orITI4MarIbHbIe

ycJroBrrlr ocyulecrBlreHLTt Anfl AocruxeHrlt nau6olrurero BbIXoAa 3oJlora Lr

cepe6pa.

ffpaxmwtecKan 3HaquJrrocmb pafiomot BblpaKaercf, B LIcrIoJIb3oBaHLIe

pe3ynbraroB rrccJreAoBalnfl Ha npou3BoAcrBax 4eficrnyrolrlkIx [pegrtpnxrufi' rto

,{o6rr.re AparorleHHbrx MeraJrJroB Lr3 yrropHbrx pyA B AI4ccepraIII4Ia I,IMeerct aKT o

rrpoBeAeHlrr4 ceplru ra6oparopHbrx uccneAoBau;ztit ro uepepa6orre PYmr

MecropolxAeHl{l I4rruxenon B na6oparopzu CTK OOO C|I <<Anpenonra>>.

Tarxe rro pe3yJrbraraM r{ccJre.qoBalkrfl. nonfleH rIareHT Pecny6nunn

TaAxurucraH.
Pesylrrarbr rdccJreAoBaHr4r ony6lnroBaHbl s 4 crarefi s peIIeH3IapyeMbIX

tKypHarrax, peKoMeHAyeMbrx BAK MznucrepcrBa Bblclrrero o6pasonanufl. vr HayKpr

Poccuficrofi @e4eparp4Lr, pr s 1 flaresre Pecny6naru Ta4xzKxcraH, o6cyN4enu

rua | 6 Mex{AyHapo,qHbrx z pecuy6JILI KaHcKHx ron Q ep eHrILI.rx.

B rIeJIoM, peIIeH3LIpyeMat AnccepTaI\ut Maxrrry4ona X.A. sBIIfleTcfl

3aKoHqeHHofi HafrHo-I4ccJleAoBarenrcrofi pa6orrr, rAe pelueHhl Bce

nocraBJreHHbre gap4aqv kTccneAoBaHnfl,. Ona BTIoJIHe coorBercrByer nacnopmy

cnequ&nbHocmu 2.6.7 -Texnoloru.s HeopraHl{rlecKl{x BeIrIecrB (rexnnuecKl{e

nayr<ra) no cJIeAyrcIqLIM rIyHKraM: n.l;n2;n.3;n.4; n.5;1.6; n.7; u.8.

1.B TEKCTE

Buecme c meM x codepucaHun duccepmaqau MoJIcHo cdenamo cnedyruu4ue

s&MeqaHan:

AI"{CCepTar\vv IJaYrH.afl, pa6ora nccneAoBanus, qerKo

uec$opvryJrl{poBaHHo, Xort, KaK yxe oTMer}IJI BbILue, oHa LIMeeTct Lr

orpax(eHa B BbrBoAax. Cnosa ((Lr3yrreHbl....paapa6oraH.... I{ccJIeAoBaHa...))

colrcKarerrss a Bor pe3ynbraTbl STIEX AeI,'CTBI{IU
aa

xapaKTeprr3ylor AeucTBufl



OAuaro orMeqeHHbre 3aMorraHr4fl He

ypoBeHb BbruonHeHHbrx rdccneAoBanuit v\ B

cHr,rx{aroT rIeHHocTb u uayvnrrfi
qeJroM, rroJrontuTenbHyro oqeHKy

3atsttoqeHue

yIIOpHbrx 3oJroToco.4epx(arqvx pyA MecropoxAeII||Ifl

3aKorrrreHnofi nayrHo-zccJreAoBarenbcrofi pa6orofi .

rBJr-f,rorcr nayruoft nonragnofi r{ccneAoB aHLrfl;

2. B cocraBe SnororcoHlleHTpara coAepxaHr.re cBr{HrIa 0,7Yo Lr r\krHKa 0,9yo.

Karc grlr gJreMeHThr BJrrrrrror Ha [poqecc n3BreqeHrarr 3oJrora He

14ccJre,uoBaHa.

3. flpu LlccireAoBanuv KLTHerLrKrr ruorap6alaaAHoro BhrrrleJralrLrBaHkrfl

IIoJIHocTbIo He pacKpblT MeXaHISM peaKlluu BbllllenaqvlBalJus. 3OJIOTa LI

ApyrrIX 6naropo4Hblx Mer€uIJIoB, cKopocrb peaKrlzu alnpoKckrMprpoBaHa

ypaBHeHI4eM rlepBofo noprAKa, rrTo MoxeT He coorBeTcTBoBaTb I4cTr,rHHOMy

MexaHLr3My peaKrlr{v;

4. CocranJleHa rexHoJlorllqecKar cxeMa uepepa6orrH KoHrIeHTpara pyAbr

Mecropox{Aenns, ZruzxeroH, oAHaKo He onpeAeneHbr rrapaMerpbr Aannofi
cxeMbl, 6es g]FlaErLrfl. Koropbrx e€ nHegpeHne B [por{3BoAcrBe HeBo3MoxHo;

5. B reKcre Alrcceprar{Lrrl vr anrope$epare aMerorcr HeKoropbre

op$orpa$uqecKLre onrpr6rcz. 5.

Ar4CCepTarInoHHOrr pao oTbr.

,{HccepraqnoHHa.s pa6ora Maxuylona X.A. Ha reMy: <<Texrrolofr4qecKpre

ocHoBbr rrepepaooTKr4

lly6rurxaqzu aBTopa BrroJrHe orpilKaror coAep)KaHkre Ar,rcceprar{zonnofi
pa6orrr, Koropble orry6nurcoBaHhr B BeAyrqux HafrHbrx perleH3lrpyeMbrx

)KypHaJrax. Tercr aerope S ep ara corJracyercs c Alrccepr a\ueir.

,{uccepraqufl. rro o6rerwy u KarrecrBy [peAcraBJreHHoro Murepualra, Hayruofi
HoBI43He I4 [paKTlr.recKofi rleHHocrpr coorBercrByer rpe6oBaHlrsM, yKa3aHHbrM B

<<floroxenuz npucyxtAelIvrv rreHbrx crenenefi>> (llocranoBJreHne

flpanrarenbcrBa Poccprficxofi (De4epaquur.or 24 ceHrx6px 2013 r. J\b842 c

II3MeHeHLIflMLr, nnecdunrrvrz rocraHoBJreH[eM flpanurenbcrBa Poccuficr<ofi
(De4epaqr.ru or 2l arrpeJlt 2016 r. J\b335), rpeAbflBJrseMbrM K KaHAuAarcKr.rM

ALIccepraIIvIsM, a ee aBTop MaxNry4on XacaH6ofi AxuarAxoHoBvrq- 3acnyxr4Baer

nplrcylrAenvrfl. ncxouofi crerreHrr Kan4vr4ara rexHr4qecKax HayK uo
cllequulrlbHocrl4 2.6.7 TexHonorr,r.s HeopraHlrrrecKLrx BerrlecrB (rexunvecKr4e

nayxu).

OQuqna"urnnrfi orrroHeHT,

AoKTop rexHr4qecKax HayK, npo$eccop

<<ZrcrnxeJloH)))> flBrrfler cfl

raQe4prr <<Cenrcroe crpor4TeJrbcrBo u Auzaitn ropoAoB)
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