
OT3hIB
o$uquarbHoro
3aBeAyroIIIero

orrrroHeHTa - AoKTopa xr{Mr.rqecKr.rx HayK, upoSeccopa,
naQegpofi 3KoJroruu lopno-vreraJrJrypruqecKoro rrucrrrryra

TaAxnrcHcraHa Ha Arrcceprarlurc Xy4o€pona [onu€pa HoprvraxMaAoBr.rrra Ha

TeMy <<Ille"roqHaq nepepa6orra 6opco4eplKarrlux pyA Ta4xcnrcucraHa>>,

rrpeAcTaBJIeHHyIo Ha corrcKaHrre yqeHou cTerreHr{ KaHArrAaTa TexHrrrrecKr.rx

HayK rro c[eq[aJrbHocrr.r 02.00.01-HeopraurrrrecKafl xrlMr,rq.

Bopurre coeAnHeHr4rr (6oparrr) rxr4poKo rrpr4MeHrrorc.rr B pa3nr,rqHbrx

orpacnsx lpoMbllxneHHocrlr. Mnoroo6pa3ue ucrroJrb3oBaHufl. 6opuux
coeAl{HeHuir sasucLlT or oco6rrx csoficre 6oporcucnopo4nofi lpyrrrrbr, rroBeAeHrae

I4oHoB 6opa B eoAHofi cpeAe, cnoco6Hocrbro K o6pa:onanuro ycrofiuunux
KOMrrJreKCHbrX COeAIl}leH.IdVT H MHOf?rMr,r ApyflrMrr CBOr4CTBaMr4.

Eopnue coeAr4HeHLTrr npr4MeHrrorc.f, B creKoJrbHoM npora3BoAcrBe, ilpkr

I{3roroBJleHvru ruasypefi, evarefr, creKJroBoJroKHa v Apyrr4x creKJrorroAo6nux

Marepl{€ilon, or6enllBaloqrlx LI Moloqr4x cpeAcrB. I4x rarxe rxr{poKo r4crronb3yror

Anfl rrpurp.aHufl, orHeycrofiqunocrn crpor{TenbHbrM Marepr4€uraM, pa3[r4rrHbrM

BH,qaM 6yuaru vr, B qacrHocrr4 MarepvalaM u rKaHrM Ha ocHoBe rlennroJro3br.

Eopar aMMoHLIt u 6ypy [puMeHrror Bo MHorrlx ornecrofiKlrx cocraBax, Koropbre

kIcrlonb3yroT B rlpor{3BoAcTBe ApeBecHocTpyx(errHbrx frrrvrT) Arrs. [polr.rTKr{

TeKcrI{JIbHbrx uz4elnui1 AepeB.rrHHbrx v Apyrrdx roproq[x Marepr4aJroB,

rIeHoIrJIacroB. Eypy qacro rrprlMeHfror rrplt TyrrreHr{u nox(apoB B cocraBe

ofHefacfl rrlnx cpe,4cTB.

Kpoue roro, 6op zrpaer Ba)KHyrc ponb B >rivrsHvr pacreuuit, flBrrfl.fl,cb

Heo 6xo4rzMbrM Mr4 KpoyAo 6p eHr,reu An-r roAKopMKtr pacrenzfi .

B HeApax Pecuy6rzxu TaAxurucraH r'rMerorcr 3Haqr4TeJrbHbre 3zure)Kr4

6opco4ep)Kalqux pyA. OAHarco Ao crix uop orrr Mecropox{ AeHLrs. B eBfl3u c
orcyrcrBLleM pa^:pa6oraHHbrx rexnororufi Lrx uepepa6orxu ocrarorctr He

zcnonmyeMblMl{. llosroir,ry parpa6orra eSSeKrr{BHbrx cuoco6on uepepa6omz
6opocunuKarHblx pyA IrlenoqHhrM MeroAoM flBIrfler cfl. aKTy€lJrbH ofi zagaueft .

Creuenr o6ocnonaHHocrrr HayrrHbrx rroJrolneHufi, nrrnoAoB rr

peKoMeHgaryuit, c{optuy.nupoBaHHbrx B Ar{cceprarlu[. O6ocnosaHuocrb
uonyqeHHblx opLIrI4HaJIbHbIX pe3ynbTaToB AocTaTOrrHO BbrCOKa 14 noAKperrJreHa

6olrruuvt o6revrou gKcrleplaMeHTaJrbHoro Marepvara, KpHTLrqecKr'rM aHaJrrl3oM

cyilIecrByrcrqeft rro AaHHoMy Borrpocy wrreparypbr (n roM rrr4cre 14

sapy6exHofi), npLIMeHeHueM coBpeMeHHbrx MeroAoB Su:urco-xr.rMt4qecKoro
analrvr3a, opraHl{3aIluefr u JTIITIHrIM BbrrroJrHeHr{eM na6oparopHbrx
HccneAoBaunit. Pa6ora I{Meer 6omruofi 3Kcnep?rMeHranrulrfi o6leu,



BbItIoJIHeHa Ha BbIcoKoM HayqHoM ypoBHe, BbrBoAbr o6ocnoeaHhl rr o6rerrzsHo
orpax{arcT coAepx anure p a6orrr.

{ocronepHocrb u HoBH3Ha, rroJryrreHHbrx pe3yJrbraroB.

[uccepraHToM [onyqenbr cneAyroqr4e HoBbre HayqHbre p e3ynbrarbr :

- I,I3f{eHbI rlpoqeccbl rrepepa6orrcn 6opocznnKarHbrx pyA rrrApoKcr{AoM :nutpzrs.

I4ccrenosaHa KLrHerLrKa
v?zcxo.[Hofr u oOoxxeuuofiqenoqHofo pEBnolKeHLrfl

6opocnnurarHofi pyAbr;

- ycTaHoBJreHbr Bo3Mo)KHbIe

ulenoqHofo p€r3Jro)KeHr4rr

MexaHr43Mbr xr4Mr4lrecKlrx peaKrllrr{ [poqecca
6opco4epxarqefi pyAbr, pe3ynbrarbr Koropbrx

o 6 ocnosann Sv:zr<o -xr4 Mr{rre cKHMLT MeroAaMH aHuwrca;

- BbItBJIeHbI Szszxo-xIaMI4rIecKLIe MexaHLI3Mbr Brrvrfl:Hufl KoHrIeHTp ar]iuvt Illenoqz
r4 BpeMr Ha rrpoqeccbl ulenorrHofo pa3noxeHr4.rr ncxo.unofi u o6oxNennofi
6 op co4epxaulefi pylu Me cropoxr Ae:rr:afl. Ar-Apxap Pecuy6nu xu T agxuKr{craH ;

- pa:pa6oraHa upI{HIII4tILraJrbHafl, TexHoJrorkrteaKafl. cxeMa nepepa6orrz
-oopocunuKaTHbrx pyA rrlenoqHbrM crrocoooM.

,{ocronepHocrb pe3ynbraroB AlrcceprarlLroHHofi pa6orbr rroATBepx{AeHa

I{crIoJIb3oBaHLIeM coBpeMeHHbrx Mero.{oB Qrzeuro-xrlMr{qecKoro aHarrvr3a vr

MeroAoB o6pa6orrcz.

Oqenrca coAepxaHrrfl gucceprar1rant ed 3aBepIIIeHHocTb.

fluccepralll4oHHa.x pa6oraXy4oepona,{onzepa Hoprvraxua.{oBnqa Ha reMy
<<l[{elo.ruar repepa6orxa 6opco4epx{arqnx pya Taax{r4KncraHa>> cocrorrr ra3

BBeAeHI4t) nfrTvI rJIaB, BbIBoAoB, cfIIIcKa III4TIzIpoBannofi nl{TepaTypbl (111

HauMeHosaruufi). Oua zgrox{eHa na 106 crpanuqax KoM[brorepHoro na6opa,
coAepxur 10 ra6nw\v 41 pucynorc.

B nne4eHrllr AocraroqHo .rerKo r4 KoHKperno o6ocHoBaHa aKTyanbHocrb

TeMhI, cSopvrylllpoBaHa Ilenb u 3alLa-c{r4 r4ccneAoBa:H]/^fl, r43Jrox{eHbr HayqHat
HOBlr3Ha, IIpaKTr,IqecKat

BbIHOCLIMbIe Ha 3aIIII{Ty.

I{e.nrro Hacrorrqefi

3uaquMocrb po6oru u ocnoBHbre rroJrolceHr{t

pa6oru sBrrflercfl trccneAoBanure rrpoqeccoB
pa3no)I(eHlls 6opco4epNaIrlefi pyAbl [IenoqHbrM MeroAoM, rror4cK nau6onee
paquoHanbHhlx [apaMeTpoB llpoqecca rlenoqHofo pa3roxreHr4.tr, n3yqeHr4e

KI{HeTLIKI{ IlpoqeccoB, IIpoTeKaIoquX IIpII qenoqHoM pa3noXeHLII4 u
paspa6 orKa rexHoJrorr{qe cKlrx napaMerpoB nep epa6orKrr pyAbr.

B coorBercrBr4r4 c rlocraBJlennofi qenbro B Ancceprarlraonnofi pa6ore
Xyao eponuvr [. H. p erreHbr crreAyroq vre 3a1a'lu:
- I{3f{eHI4e Ml,IHepalorr4qecKoro Lr xlrMrlqecKoro cocraBoB 6opco4ep)Karrlero

c brp bs Ar-Apxap cKo ro M e crop ox Ae:rtvrfl . Ta4Nzr<n cr aHa;

- I{3yqeHue Qn:uKo-xI4MLIqecKI{x csoficre 6opocnnzKarHbrx pyA Ao u [ocJre
o6xura:



- r.r3yqeHue Brrkrfl]F.vrfl rrpoqecca o6xzra Ha [IenorrHyro nepepa6orrcy

o opo clrnkr KarHof o cbrpb.rr ;

- Ir3freHr4e KlrHerrrKrl rrpoqecca pa3no)KeHz-s o6oxxennofi u He o6oxxennofi
6opuofi pyAbr rleroqHbrM Mero.qoM;

- pazpa6orKa TIpI4HIII{rIvamnofi TexHoJrorrr.{ecrcofi cxeMbr nepepa6orru 6opnoro
cbrpb{ fLrApoKcr{AoM HaTpus.

B nepnofi rJraBe Ar4cceprarluonnofi pa6oru o6:ope nureparypbr
Xy4oepona A.H. Ha AoDKHoM ypoBHe npoaHiurv3rapoBaHbr LrMercrqnec-n B

nl4Teparype AaHHbIe ro Suszro-xLTMr{qecKr4M cnoficrsaM coeAr4Henuia 6opa u
6opco4epx{alqux MuHepaJrbHbrx pyA. PaccuorpeHbr coorBercrByroqre cuoco6rr
uepepa6omn 6oparHblx 14 6opocHnIaKarHbrx pyA, rzcJrorHbre u cop6quoHHbre

MeroAbI, BKrloqaror{ue ux pa3noxeHue coJrrHofi, cepuofi, a:otnofi. u yrccycnofi

KI4cJIoraMz. Tarxe paccMorpeHbl xnopHbre, u{enoqHbre I{ cueKareJrbHbre cuoco6u
nepepa6orKtl er?IX pyA. Ha ocnose o6sopa nureparypbr AzccepraHroM cAenaHbr

cooTBeTcTByIoIrIHe KOppeKTHbIe BbrBOAbr O rlenecooopa3Hocrrr rrpoBeAeHnf,

rI en e H arrp aBJr e HHbrx r{ c cn eA o B arruit, rr o reM e Avrc c epr arJvru.

Bo nropofi rrase Al{cceprar\uv - 3Kcrrepr4MeHT€urbHoit qacru uo4po6Ho

orII4caHbI I4cIroJIb3oBaHHbIe a pa6ore MeroAr{KLr. B qacrHocrr4, orr[caHbr MeroAprKr,r

orlpeAeneHl{.fl 6opa, KaTIbIII{fl, aJrroMr{Hr4r, Katrr4fle Harpkrfl.. llpe4craBJreHbr

cBeAeHLIt rro MeroAaM npoBeAeHxr peHTreHorpa$zvecrcuu v AeprzrBar

rp a$uve cKrrx 14 c cJr e aonauuit 6 op co4ep)KarTlprx py L u ero KoHrIeHTp ara.

flo AaHHIIM peHTreHo$asonoro aHurr43a ycraHoBJreHo, qro ocHoBHbrMr4

pygoo6pa3yloql4Ml4 MLIHepaJIaMIE 6opco4epxarqux pyA .rBrrrorcr: gau6ypur

AaroJII4T, rz4po6opnrr,Lrr) lpaHar, rrnpoKceHbr, rr4ApocnroAa, MoHTMopr{JrJroHLrr,

K€LrrbrIr{T, KBapq v w.
Tperun ruraBa Al4cceprallnonnofi' pa6orrr [ocBrrrleHa o6cyx4eHraro

pe3ynbraroB [IenoqHoro pa3no]KeHr{{ zcxoAubrx Lr o6oxxdHnrx
6opocunuKarHblx pyA Ta4xzrucrana. llpu oroM orrpeAeneHbr Brrvrfl:nue

TeMrleparypbl, KoHI{eHTparJvrv rlelorrr{ (NaOH), Anr4TenbHocrb npoqecca Ha

crerleHb pa3noxeHrl-a. Vlzyueua KI{HerLrKa rlenoqHoir o6pa6orra o6oxxennofi
6opco4epxarqzfi pyAbl, BbrqlrcreHbr KoHcraHTbr cKopocrr.r pearcqufi 14

paccuvraHa sHeprr4{ aKTr{Bar{Lrr4 rrpoqe cca, paBHoir 29,3 xfixl MoJrb.
rlernepran rJraBa Al{ccepraqnoHnofi pa6oru rrocB.rrqeHa rrccneAoBaHrrK)

rpoqecca ulenoqHoro pa3nolKeHr4rr Kor{rleHrpara 6opco4epxarqux pyA.

VcranogreHbl 3aBLIckIMocrb crerIeHLT H3BJrerreHLr-f, oKcrrAoB BXoATTTIHX B cocraB
KoHI{eHTpara 6opoczlnrarHofi PyArr or TeMrreparypbr, BpeMeHr4 rrporeKaHr{f,

lpoqecca I{ KoHIIeHTpaIIr4r4 eAKoro laurpLrr. HafiAeHu orrruM€lJrbHbre ycJroBrarr

IqenoqHoro pa3JIo)KeHI4r KoHr{eHrpara 6opcoAepx{arqvx pyl,.Llsyrcua KrrHerr4Ka

qenoqHoro pa3noxeH[fl rrpeABapureJrbHo o6oxxenHoro KoHr{eHTpara



Aa:,1l6ypvroBofi

pa3no)KeHr{f,.
PYAsI BEITII4CJIeHbI, KOHCTaHTbT CKOpOCTI4 npOqeCCOB

B rIflTofi ruraBe ArircceprarllroHuofi pa6oru rpzBeAeHa paspa6orannafl.

TIpI4HIII{[kraJrbHafl. TexHoJrorr{qecKas cxeMa rrofiyqeHlrx rerpa6opara HarpLrs, Lr3

cocraBa 6opco4ep)Karrlrx pyl, u ero KoHrleHrpara Mecropo)K4enkrs. Ar-Apxap
TaAxurcz cr ana rrleJror{Hbrvr cuocobou.

Hayvnan u [paKTr{rrecKaq 3HarrrrMocrr pa6orrr. llpu rpoBeAeHHbrx

IlonyqeHbl BDKHbIeIIeneHarIpaBJIeHHbrx I{ccne.{oBaHuflx Xy4oeponurr,r A.H.
pe3yJlbrarbl, Koropble I4Meror 6omruoe HayrrHo-[paKTr4qecKoe 3HarreHze.

,{uccepranry yAaJlocb ycraHoBlirb xI4MLr3M rrpoqeccoB [IenoqHoro pa3noxeHr4t

I{cxoAHoro LI KoHIIeHTpara 6opco4epx€qux pyA Ha Lrx ocHoBe. VcranosreHsr

Qarcropu Bnl4troque Ha npoqecc qenoqHoir o6pa6omz 6opocurarnofi pyAbr 14

lonyqeHbr .{aHHbIe fro KHHeTI{Ke 3Tzx [poqeccoB.
repMoArrHaMlrqecKLr e xapaKTepvrcTLrKu H3rreHHbrx npoqeccoB.

BaxHrru [paKTLIqecKIaM acrreKToM Alrcceprarlzonnofi pa6omr Xy4oepona

,{.H. xnnxerct ro, qro pa3pa6oran*as, TexHoJroruqecKar cxeMa rouunerccnofi
nepepa6omu 6opco4epxaulux pyA Mecropo)K4eHvrs. Ar-Apxap rro3BoJrf,er

lonyr{I4Tb He roJIbKo rerpa6opar lnurpus, Ho kr cups€ Anfl crpouTenurofi
krH4ycrpuv. ,{annue [onfreHHbre Ar4ccepraHToM, HecoMHeHHo, IlavrAyr

npl4MeHeHkre B yue6novr [poqecce Bbrcruprx yre6nrrx 3aBeAeHr{it, upu rrreHuu

lerqafi u upoBeAemvrkr na6oparopHblx sauxruir rro HeopraHraqecKoit xuvtuu u
xr{Mr{qecKofi rexnoJrorr4t4.

CreneHr o6ocnonaHHocrr{ HayqHbrx uo;roxeHufi, BbrBoAoB *r

peKoMeHAaIIufi.,.{zccepraHr AocraroqHo KoppeKTHo r{cnonByer }r3BecrHbre

HayqHble MeroAbI o6ocHosaHzs [onfreHHbrx pe3ynbraroB, BbrBoAoB lr
peKoMeHAar\krvr. Xy4oeponurrr A.H. u3yqeHbr vr anantrcupoBaHbr lr3BecrHhre

AOcTLIxteHLIt v TeOpeTI4qecKI{e IIOJIOXTeHI{' ApyrLIX aBTopOB IIO BOIIpocaM

nepepa6oxu 6opcoAepx{aTTlero cbrpbr.

Hayunan HoBrI3Ha pa6oru 3aKJrroqaerc.rr B ToM, r{To Lr3yqeHbr cnoco6u
nepepa6orxz 6opocI4JIrIKarHbIx pyA 14 vrx KoHrIeHTparoB rLrApoKcr{AoM Harplrr.
I4ccle4onaua KI4HerI{Ka ulenorrHoro pa3JroxeHrl.rr ucxo,qnofi Lr o6oxxeunofi
/
0opocl{nzKaTHokT pyart vr ee KoHrIeHTpara. VcranosreHrr Bo3MoxHbre

MexaHLI3Mbr XI{MI4qeCKLrX peaKrlrrr4 rrpoqecca ueJloqHofo puBnoxeHr{t

6opco4epNaIr{efi pyAbl, pe3ynbrarbr Koropbrx o6ocnoBaHbr Su:zxo-xrrMr{qecKLrMz
MeroAaMI4 aHaJru3a Lr paspa6oraHa rrpr4HrrvnvaJrbHal^ TexHoJrorr{qecKa.[ cxeMa

uepepa6orrcu 6oparHbrx pyA ulerorrHbrru cnoco6ou.

Anroppu pa6orn
lpoqecca ulenoqHoro

orpeAeneHbr

p€l3noxeHr4.rr

OTITLIMUUIbHbIE

6opco4epNaulefi

ycnoBLrfl. pa3JroxeHr{t

pyAbl Ao u rlocne

Onpe4eneurr

rlpe,4BapxreJlbHoro o6xzra r4 rroKa3aHbr rryTr4 nonrreHlrr rerpa6opara Harpr4fl. kr



conefi ApyrtIX oKcrIAoB. VcranosreHo, rrro rrocne Aernryarnpyroruero o6Nura
crelreHb LI3BJIeqeHvfl oKcLrAoB BxoArrrlr4x B cocraB 6opoczlurarnofi pyAbr Lr ero
KOHr{eHTpaTa 3aMeTHO BO3paCTaeT.

Hayunax HoBr43Ha vr [paKTLrqecK€Ls 3HaqvMocrb pa6oru He Bbr3brBarcT

COMHCHl4fl

{ocronepHocrb pe3yJrbraroB pa6oru o6ecreqeno [p]rMeHeHr.reM

coBoKytlHocrkI coBpeMeHHbIX Szeuro-xkrMLrqecKnx MeroAoB LrccneAoBaHvrfl:

peHTreHoSa^:onoro anaJrkr3a, TepMolpaBvrMerpvrvr, u pa3nr4qHbrx MeToAoB

XI4MT'I qECKOf O AH€UILI 3A.

JfuqHoe yqacrlte aBTopa cocrosJro B HaxoxAenvrr4 cnoco6os u pernenkrvr

IIOCTaBJIeHHbIX 3a4al'., upI4MeHeHLtI{ gKcIIepI4MeHT€uIbHhIX u paCverHhlx MeTOAOB

Anfl AocrIDKeHLIt naN{e.reHHofi rIeJrLr, o6pa6orrce, aH€LJrLr3e 14 o6o6qenuu
[onf{eHHbIX gKcrlepl4MeHTanbHbrx z pacv€rHbrx pe3ynbraroB pa6orrr, TaKXe r{x
ny6lzr<aqufi . @opuynl{poBKe 14 cocraB rreHvrkr ocHoBHbrx rroJrox{ erruit r4 BbrBoAoB

Auccepraqnonuofi pa6omr.

OcnosHrre BbrBoAbI 6asupymct Ha loJryqeHHhrx Ar4ccepraHToM
gKcrrepr4MeHT€rrrbHbrx AaHHbrx rr apryMeHTr{poBaHo o 6o cnoBaHbr.

C4elannue aBTop oM BbIBoAbI coorBercrByror coAep)KaHrarc Aucc e pr ar\vrvr.

flpz vrenLrur AvrccryrarluoHHofi pa6oru u aBropeSepara Xy4oepona ,{.H.
B 03 HHKJrlr Cn eAyroqlr e 3 aM eq aHLrfl. LT rrox{eJr aHkr r.

1. Ha eropofi rrraBe Avrccwraqraz (n crp.36, puc.l u puc.2) rprBeAeHHaf,

repMolpaMwa lam6Vpzronofi pyAbl vr ero KoHrIeHTpara He noJrHocrbro

orpax{aer Synrqzra ATA.
2. He [pr,rBeAeHbr cpaBHr{TeJrbHbre cTpyKTypHbre r{3MeHeHrz_f, cocTaBa

6opoculzKarHoro cbrpbs-Aau6yputa Lr ero KoHrIeHTpara, Ao u rrocJre

o6xura.

53 puc.3.1; crp.56-57 puc.3.2 u wp. 62 puc.3.5) r
rloApucyHoqHblx 3arrvrcflx AorlyueHu oruz6xu. Cle4yer, Lrx rrcrrpaBlrrb.

5. B pa6ore AorryrleHbr He3HaqlrreJrbHbre oruz6rz.
Vragannrre HeAocrarKl4 He cHlDnaror orIeHKy HafrHoit u [paKTLrqecrofi

IIeHHOCTI{ AI{CCepraIILrOHHOfO r4CCJreAOBaHLrfl., efo aKTy€LnbHOCTZ Vr

apryMeHTLIpoBaHHocTLI.

,,{zcceprarllroHHaf, pa6ora Xygoepona A. H. rpeAcraBr.f,er co6ofi
3aBepIIIeHHOe HarIHOe I4CCJTeAOBaHLIe, a rroJr)AreHHbre pe3ynbTaTbl, HecoMHeHHo,

AOCTOBepHbI, pIMeIOT KaK TeOpeTr{rreCKOe, TaK r4 lrpr4KnaAHoe 3HarreHlre.

lly6lurcaquu aBTopa. lloly.reHHrre Ar{ccepraHToM pe3ynbrarbr

8 HayqHbrx uy6lnraquxx, vr3 Koropbrx 3 crarbtr B

3. B pa6ore He rrpr{BoryTcfl. AaHHbre o MeroA?rKe non)nreHLTrr KoHqeHTpara vrs

gau6yprErosofi pyAbr.

4. B rpemefi rJraBe (ctp.

o[yonLrKoBaHbr B



per{eH3upyeMbrx x{ypHaJrax, peKouei4onannrrx BAK
o6pa:onanHx Lr HayKLr Pocczficrofi @e4epaqun, a rarcKe

Mex{AyHapoAHbrx u pecny6JrlrKaHcKr4x ron$epenqufi.

CoornercrBrre anropeSepara ocHoBHoMy
A u ccepra IIur. AeropeQepar orpaxaer ocHoBHoe coAepxaHr{e Aucc eprar\vvr.

CoornercrBrle Al{cceprarluu r anropeQepara rpe6onaHrrflM IOCT
P 7.0.11-2011. Crpyrcrypa, coAepxaHrle, a raKnre o$opunenrae cnrrcKa
rlr.rrprpyeMofi rzreparypbr, coorBercrByror fOCTy P 7.011-2011 <<Cvcreua
craHAaproB rlo znQoprrtarlw, 6u6tuorerrHoMy vr [3AareJrbcKoMy Aeny.
[raccepraqrax vr aerope$epar Aucceprarrurr. Crpyr'rypa Ll rrpaBurra
o$opuneHu.s. M.: CraH4aprun$opu. - 2012>>.

3arcrroqeHre. [ucceprarlr4oHHa.fl pa6ora <<Il{elovnax nepepa6orxa
6opco4epxarqux pya TaaNr4Kr,rcraHa), npeAcraBJreHHa{ Ha cokrcKaHkre yvenofi
crerleHI4 KaH.{Ir.qara xLrMrlrrecKr4x HayK rro clerlr4anbuocrtl 02.00.01 -
HeopraHr,rqecKa-f, xuv.ufl. HarrucaHa Xy4o€ponuu ,{onuepovr HopuaxuaAoBplareM
caMocrorreJrbHo, o6raAaer BHyrpeHHr4M eAr.rHcrBoM, coAepxlrr HoBbre

HayqHbre pe3yJrbrarbr Lr rroJro)KeHlrfl, BbrABr{raeMbre .{m uy6nzunofi :arqurur, u
cBlrAerenbcrByer o Jrr{qHoM BKnaAe Xy4oepona ,{onnepa HopuaxMaAoBrrqa B

HeOpIaHLItIeCKyIO XIIMIIIO n XI4M[qeCKyIo TeXH0JIOTI4IO.

B ALrcceprarluonnofi pa6ore coAepxarc.fl peKoMeHAarlvrkr rro
[paKTr{qecKoMy rrpprMeHeHl{Io lolyrreHHbrx pe3ynbTaToB B xr4l$J'luvr vr

TexHoJrorrlr4 uepepa6orrcn MrlHepanbHo-cbrpbeBbrx pecypcoB, a raKxe
KoMlJreKcnofi uepepa6oxu rroJruMlrHeparrbHoro z cJro)KHoro rrplrpo.4Horo cbrpbf,.
Tarofi rIoAXoA flBrrr'ercfl gKoHoMLrrrecKLr olpaBAaHHbrM, nocKonbKy oAHLTM pr3

saxHeftruzx naupaueurafi vccneAoBauuit B Hacrorrqee BpeMr fiBJrflercs.
pa:pa6orxa OE3OTXO,IIHbIX V M€IIIOOTXO,IIHbIX

MzuncrepcrBa
B Marepr{aJrax 5

coAep}I(aHr{r0

pecypcoc0epefaroqr4x
TexHoJrofr{qecKux npoqeccoB.

.{ncceprarlr{oHHar pa6ora Xygoepona .{oHraepa Hopvraxrr,raAoBlrqa
coorBercrByer nyHKTy 10 <<floroxenz-{ o [opr.qKe [p]rcy)r{AeHr4fi. yqeHbrx
creuenefi>>, yrBep)KAeHHoro flocranoBJreHlreM llpanureJrbcrBa Poccuu or
24.09.2013 r. Nb 842.

OcnosHrre HayqHbre pe3yJrbrarbr Ar4ccepraUzosnofi pa6oru Xy4odpoaa

.{oHrdpa HopnnaxnnaAoB14qa ony6nuxoBaHbr B perleH3lrpyeMhrx HayqHbrx
rryHKTa 11 <<flonoxenu.s okr34aHuflxo qTo cooTBeTcTByeT

npucyxA enurn yqeHhrx crenenefi >>.

B Ar4ccepraqrzonnofi pa6ore Xy4oepona [onzepa HopuaxualoBvrqa
rII{Tr{poBaHr{e o$oprr,rneno KoppeKTHo, ccbrJrKr{ Ha aBTopoB, HcroqH[Kr4
3aLrMCTBOBaHVrfls COaBTOpOB O(popMneHbr B COOTBeTCTBHU C KplrTepr{rMrr'
ycraHoBneHHbIMI4 TIyHKToM 14 <<lloroxenu.s o rrpucyxrAeHkrr4 yqeHbrx
creueneft>>.

lucceprarrrlorman pa6ora Xynoepona flonwdpa HopMaxMaEoBWra
<lJ-{enouHan nepepa6orxa 6opco,qepxat4ilx pyA TagxuxucraHa),
upeAcraBJIeHHa-[ Ha colrcKanvre yueuofi crerreHu Kaln4vr4ara x]rMr4rrecKrrx HayK
no cleIII4aJIbHocrI{ 02.00.01 - HeopraHhqecKafl xvlMvtr,, flBlrfl.ercs. sanepruennofi

Tpe0oBaHLrf,M



HayqHo-KBanu@zKaIIrIoHHofi pa6orofi, a roropofi co4ep)KLrrcfl. perxeHve 3a1a-tv
e o6racrr4 LI3yqeHI{t Iqenoqnofi o6pa6orrcu 6opoczrarHbrx pyA- ganlypuroB tI
ero KoHIIeHTpara, HMeloqeft cyqecrBeHHoe 3HaqeHrre Anr HeopraHz.{ecrofi
xLrMLrr4lI xllMllqecrofi TexHoJIorvIvI, -uro coorBercTByer rpe6onanuxu nyHrcra 9
floroxenzs o [p[cy]KAeHvrvr yqeHbrx creueuefi, a ee aBTop 3acnyx{LrBaer
upucyx{AeHufl yveuofi crerleHl4 Kanp.u4ara xr{Mr'rqecKr4x HayK rro
clerlr4aJrbHocrr4 02.00. 0 1 - H eo p ra H h q ecKa fl xvtMnfl .
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