
OT3bIB

oQnqnarbHoro orruoHeHTa o Arrcceprarlnonnofi padore
XoAncnroAa Can4myrcduta Kocllua Ha reMy: <<(DlrsrKo-
xl{MnrrecKrre ocHoBbr KoMnJreKcubrx rexno.noruft oqrlcrKn
IIIaXTHbTX U CTOrtHbrX BOA OT Tq,I(eIbtX U paA[OarcTrrBHbrx
MeraJrJroB (na npnuepe uraxrHbrx rl crorrnbrx noA CenepHoro
TaAlrcurcucraHa)>>, flpeAcraBleunofi Ha corrcKaurre y.r€nofi
crerreHrr Aorcropa rexHrqecKr{x HayK no cleq[aJrbnocrrr 05.17.00

Xrnrl'rqecrcaq rexHoJrorrrfl (05.17.01 TexnoJrorr.rq
HeopraHurrecKr.rx nerqecrn)

.{nccepmqr4or{Haf, pa6ora Xo4xraso aa Caup;r,ryr6ula Kocnua rocBrrueHa
oAnoft I,I3 nau6onee ocTpbrx u aKTyanbHbrx npo6lerra conpeueHuoft
[poMbllrrJreHHocrn I,I gKoJroruv - oqncrKe rexHoreHHo 3arpf,3HeHHbrx ao4. ,{nr
Pecrry6nr,rru T4AxuKucraH, rrc 93o/o Teppr,rropun 3a]Fluwaror fopbr r4 aKT?lBHo

pa3Bl{Baerct ropHopyAurtft ceKrop, upo6reua 3arp.rr3HeHurr BoAHbrx pecypcoB

orxoAaMLI ropno4o6blBaloqlD( LI repepa6arrrnarorqrx llpeArrpu'Iruir, TaKr,rx KaK

ryfI <Ta4ncpe4Mer) n OAO <Jlenuna6aAcxuft rou6unar peAKr{x MerarrJroB),

I,IMeer rrepBocreneHHoe 3HarleHrre. 3arp.rsneHue mtxrHbD( BoA Tr)KeJrBrMr4 vr

paAuoaKrLlBHbIMlI MeTaJIJIaMn rrpeACraBJUreT upf,Myro yrpo3y Arrfl. 3AopoBbt
HaceJIeHlIrI vr sKoJlor[lrlecKoro pannbnecnr B rycroHaceJreHHbrx pafionax
Corguftcroir o6tacru (r. I4crurnoJr, r. Xy4xau4, rrr'r. gopyxgafipoH).

He ueuee alcTyanbHa I,I npo6reMa oqucrKr{ croqHbrx BoA rrpoMbrrxneHHbx
IIPEAUPI,IJTTI,Ift, O VACTUOCTI,I TAIIrBAHI{qECKI,IX IPOI,I3BOACTB, KAK, HAIPI{MCP, OOO
<To.rQnnns>>, c6pacrrBarolqero croKr,r c BBrcoKrrM coAep)KaHr4eM rIt4HKa, xeJre3a [r
M9AI,I. Parpa6orrca v HayqHoe o6ocnosaHue KoMrrJreKcHrrx, eQQerruenrrx vl
gKoHoMI{rIecKI,I qelecoo6pa3Hblx rexuonorufi oqucrKlr raKnx BoA flBrrflercfl
naxneftrueft nayunofi u [paKfl,rqecrofi salraceft. Pa6ora XoAxnso,qa C.K.
HarIpaBJIeHa I4MeHHo ua e€ pelueHr,re, qro, HecoMHeHHo, rroATBepxAaer BbrcoKyK)

aKry{urbHocrb Lr cBoeBpeMeHHocrb nrr6panuoft reurr [ccJreAoB aHvrfr .

Hayunrre [ono)KeHurr, BbrBoAbr Lr peKoMeHAarlurr,. c(fopvryrrrpoBaHHbre B

Ancceprall[u, noJlHocrblo o6ocnosaHsr u AocroBepHbr. 3ro rroATBepxAaercfl.
6onrrunna o6t€uonr BbrnoJIHeHHbIX gKcuepuMeHTanbHbD( r{ccJIeAoBaunit,
KOMTIJIeKcHrIM uoAxoAoM K I,I3yqeHr,[o upo6leuu u npr,rMeHeHr,reM coBpeMeHHbrx
BbrcoKoTorlHblx MeToAoB AHaILU3A.

Anrop ncrronb3oBttfl runpornft crreKTp aHilrr,rrrrrrecKoro o6opy4onaHvrn)
BKilIoqa.f, aroMHo-a6cop6quonnrrfi cleKTpoMerp, als@a-6era paAr,roMerp, Macc-
crreKTpoMgTp, raMMa-CleKTpoMgTp, ryp6uguusrpbr, Qorouerp 14 peHTreHoscKLrft



Al,IopaKroMqrp. ,{ocronepHoc16
cTaHAapTHbrM

peyJrbraroB o6ecnequBaJracb ralu6ponrofi
npz6opon ro o6pa^:qarra u MHoroKparHbrM noBTopeHueM

9KCrreprrMeHToB.

Jlorura uccneAoBanLrfl, BblcrpoeHa rrocneAoBareJrbHo: or AeraJrbHoro

Qnsnro-xuMrlrlecKoro a*aJrusa cocraBa 3arpr3HeHHbD( BoA rrflTr4 pa3nrrqHBx
rlpoMblllneHHbrx o6rertos Ao ra6oparopurrx rdccJreAoBanutrt ro uo46opy
onrl{MturbHbD( peareHToB (cop6enron, roaryn*rron) u ycraHoBneHnro
otITI4MaJIbHbrx uapaMsrpoB rrpoqeccoB oqrrcrKr,r. TeoperuvecKue rroJroxeHrrrr
pa6omr HaxoAtr noATBepxAeHkIe B gKcrrepr{MeHTaJrbHbrx AaHHbrx, Koropbre
no4po6no qpeAcraBJIeHbI B 74 ra6rrurlax Lr Ha 73 pucyurax. BrrsoAbr noruqecKn
BbITeKaIor rt: [oJryqeHHblx pe3yJrbraroB tr rBnrrorcx y6e4rlreJrbHrrMrr.

.{uccepraquoHHa.r palora Xo4xnsoaa C.K. coAepxrrr p{A HoBErx HayqHlrx
pe3yJlbraroB, vMeloqux BaxHoe 3HaqeHue Ans, xmrau.Iecroft TexHoJIorI,rH u
upoMbrruJreHuoft gKo Jror[lr :

- BUepBbIe rlpoBeAeHo KoMrrJreKcHoe cucTeMaTr,rqecKoe uccJreAoBaHr,re

Srasuro-xl{MlarlecKoro u paAlror{yKJrr4AHoro cocraBa rrraxfirbrx Bo,q

MecropoxAeHufl rlopyxgafipon (ruaxru <<Bocro.rHar)) v <Kauzra-lrnaa>) u
croqHbrx BoA rrpor43BoAcrBa Kpelexa (OOO <TouQnnns>) c y.rvroM ce3oHHbrx
rore6anuft.

- B[epBbre BEr[oJIHeHo cpaBHI4TeJrEHoe r,rccJreAoBaHvre eQ$errznHocrr{
lrrl'rpoKoro c[eKTpa (9 nanrnenonannfi) npoMbrruneHHbrx cop6enroB Anfl oqucrKtr
ypaHcoAepxalqllx ulaxrHblx BoA Mecropox4euzft Ta6ourap n Kznr-Tal. Hayuno
o6ourosaH Lr sKcuepnMeHTaJIbHo AoKa3aH nrr6op uau6olee sQQerunnHoro
cop6eHra - Lewatit DW 630, Ar4HaMrrrecrar o6laeHHafl eMKocrb (AOE) Koroporo
rIorITlI BABOe [peBblrlraeT noKrBaTeJrLr TpaAnrIr4oHHo rrcrroJrb3yeMbrx cMoJr.

- BbulBneHbr paHee He I43yqeHHbre 3aKoHoMepHocrr4 vr onpeAeJreHbr
orITIrMaJIbHbIe [apaMerpbr Koarynrquonuofi oqucrKu cJro)KHbD( rro cocraBy
IIIaxrHbIx BoA c I{crIoJIb3oBaHueM cMerrraHHbx KoaryJUrHToB. YcranosreHa
repapxurr s(f([ernrnHocrtr rou6unaquft: FeClr+AlCb
FeCls+Alz(SOa):.

- HayqHo obocnosaH I,I sKcnepI,IMeHTaJrbHo uoATBep)KIeH nrr6op narn6olee
sQrperrlrnHoro rIHAnBuAyaJrbHoro KoaryJUrHTa (xnopu4a xenesa) AJU1 orrprcrKr4
BoA ruaxrbr <Kaur,rtalbHa;rD.

- paspa6oraHbr t4 IIpeAJro)KeHrI rlpr,rHrlil[narrbHo HoBbre AIrfl ncoJre1yeMbrx
o6rerros KoMnJIeKcHbIe rexHoJroruqecKl{e cxeMrr oqncrKr4 InaxrHbrx rr croqHblx
BOA' OCHOBaHHbIO Ha ycTaHoBJIeHHbx OnTuMtlJIbHbIx [apaMeTpax qpoqeCcoB
cop6rryru rr KoaryJrrr\wn v rroATBepxAeHHbre MarrbrMlr rrareHTaMra pT.

flparulrecK€u 3HaquMocrb pa6orrr 3aKrroqaercr B ToM, qro ee pe3ynbrarbr
MoryT 6rrTb HerlocpeAcrBeHlro [c[oJrb3oBaHrr Anfr perrreHr,rr KoHrgerHbrx



3KOIOTUqcCKIIX I,I TeXHOJIOTFTeCKT|TX [po6reM Ha IIpOMbrrrrJreHHbIx rrpeAnpr{rrTl4jx

Cenepnoro Ta4xr,rxucraua.

-Parpa6oraHHble rexHoJlorrcIecKr,re cxeMBr oqncrKr,r [raxrHbrx roa fYlI
<TaAxcpe4Mer) u OAO <<JleuraHa6aAcrufi rou6unar peAKux MerairJroB))

no3BoJrf,Ior He roJIbKo AoBecr[ KaqecrBo BoAbr Ao caHr.rrapHbrx HopM 4lx c6poca e
BoAoeMbr I,IJII{ rloBTopHoro IrcrroJlb3oBan;lzl, Ho I,I I,r3BJreKarb qeunrrft KoM[oHeHT -
ypaH.

- flpe4loxeHHzul TpexcryneHrlararr rexHoJrorur oqucrKtr croqHbrx so.q OOO
<TouQurus> (o6esxele3uBaHr,re, xr,rMuqecKoe ocDKAeHue, roarynxqnr)
rlo3BoJrf,er cHtI3I{Tb KoHIIeHTpa\un rffKeJrbrx MefturJroB 6onee qeM Ha 99o/o u
o6ecueq[saer Bo3Mo)KHocrb co34aunfl, crrcreMbr o6oporuoro BoAocHa6xeuua, vro
BeAer K 3Haqr,rreJrrnofi gKoHoMr4tr BoAHbrx Lr Marepr,raJrbHbrx pecypcoB.

-flponeAennrrfi cpaBHr,rreJurrrfi oKouoMr,trrecrufi anaJfir3 (u. 5.1.5)
y6e4nremuo AoKa3brBaer rrpenMyrrlecrBo KoaryJurrlr{oHHoro MeroAa, rrro
flBrrflgrcfl, BaxHbrM Qarropou AJtr BHeApqFIufl TexHoJroruu B npor,r3BoAcrBo.

-Pesylrrarbl Allcceprarlxr4 MoryT 6urs ncrroJrb3oBaHbr B yue6nona rpoqecce
rrpu noAroroBKe c[eqnaJll,IcroB [o npoQunrna <<XraMz.recKar rexrroJrorur>,
<flpousruuleHHzul gKoJlorut> n <I,InNeHepHaf, 3arrllrra oKpy)r(aroqeft cpe4rr>.

IIpu o6ulena BbIcoKoM ypoBHe srrnorHeHHofi pa6orrr, AeraJrbHoe
o3HaKoMJIeHI,Ie c 4nccepraqueft vr anropeQeparoM uo3BoJurer BbrcKiBarb
cJleAyroqlle 3aMeqaulrfl rr Boupocrr, Hocrqne B ocHoBHoM Avrcr(yccuonnrrfi ut

yroqH.f, rorqufi xaparrcp :

l. B pa6ore uccneAyercf, 9 pa3nr4qHbrx cop6enron (ra6n. 4.1.t), qro
flBrrflercfl culrnoft croponofi uccJreAoBaBwfl. oAnaro B TeKcre HeAocraroqHo
apryMeHT[rpoBaH uepBoHaqanrnrrft or6op r,rMeHHo groro na6opa. Karzrrau
KpI{TepI{tMI,I pyKoBoAcrBoBaIIcr aBTop upu nrrdope AaHHbrx AeBflTtr cop6enron?

2.8 pa6ore crpaBeAJrr,rBo orMeqaercn (n. 4.1.5), uro Koaryrrrrlru npr.rBoAr,rr

r o6pasonaHlrro 6onruroro KoJII,IqecrBa rrrnaMon (orolo 2100 r/ro4), y'rr4lr:z3arlva
Koropbrx ffiIrflercfl orAeJrbHofi upo6neuofi. B ro )r(e BpeMrr upu cop6qnoHHoM
MeroAe rarcKe o6pasyrorct orxoAbr: MaroqHbre pacrBopbr rrocJre ocaxAeHr,nr ypaHa
u orpa6oraHHbre cop6enrrr uocJle l,Icqep[aHlrr pecypca. Brno 6rr qelecoo6pa:no
B paMKax npaKTI,IqecKI[x peKoMeHAa\uit yAeJrr,ilb 6olrue BHr,rMaHr,nr Bo[pocaM

Aalrnefoirefi yrwrnsaryu u o6esnpexvrBalprfl o6pasyroqnxcfl ocaAKoB vr

pacrBopoB AJrr Bcex npeAno)KeHHsrx rexnonorraft .

3. B .qnccepralluu yuoMnHaercr, qro r4cnoJrb3yevrafl Ha MecropoxAeHr{rt
Kuur-Tan cMoJra AM-n co BpeMeHeM rep.rrer cBorc s(pQerrznnocrr (u. 1.1).
Ilpono4ulacr lru oIIeHKa Aonrocpo.rHoft cra6nnrnocrra vr Bo3Moxuoro
(orpaBJreHr,rs> nan6onee eQQeKrr,rBuoro cop6eum Lewatit DW 630 4peMHneM
ulrr4 ApyrurMLI co[yTcTByroql{Mr,r KoMuoHerrTaMr{ [raxTHbrx BoA B ycJroBlrrx
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AJII'ITejrbHoft 3Kc[Jry uta\uu (naupnrraep, rryreM MHoro4parTrbrx rILrKJron cop6qnz-
4ecop6qzu)?

4. B pa6ore uogpo6no rlccneAoBaH xHnat,t.recrrlfi vr Mr,rHepaJrorn.recKufi
cocTaB ucrlonb3yeMblx I'nuH-3aMyrnr,rreleft. Karos ocnosHoft MexaHrr3M BIrvra:avrfi,

MI{HepaJIorI{lIecKoro cocraBa 3aMyrH[TeJUr (npr,rcyrcrer,re KBaprIa, AoJroMHTa,
rlaJlblropcxura) Ha I,IHTeucu$r,rraqruo [poqecca KoaryJurqnn? flsraerc.n Jrr4 oH
npocro IIeHTpoM (pnorynoo6pasonaHl,rx rrJru rpo[cxoAtrr raKxe nonnrrft o6uen na
IIOBepXHO CTrz TIACTz'q UnUrr ?

5. B par4eJlax, [ocBtIIIeHHbrx paspa6orre rexHoJrorr4qecKux cxeM, 6ulo 6rr
noJIe3Ho uo4po6nee o6cy4Iarr, KaK ce3oHHbre role6anur cocraBa no4 (oco6eHHo
BeceHHee pas6auleuue IIJIII Jlerrree KoHrIeHTpr,rpoBaHLre) rr,roryr rroBJru.rrrb Ha
cra6unsnocrr pa6orrr np eAJroxeHHbrx ycraHoBoK.

6. B m6nnqe 4.3.16 npr,rBeAeHbr AaHHbre [o crerreHr,r oqucrK[, a Ha
prrcyHKax 4.3.1 u 4.3.3 - ro ocraroqHbrM KoHrIeHTparIurrM KoaryJrrrrros. Karosrr
a6conrotnble ocraroqHbre KoHIIeHTpa\au rleJreBbrx TDKeJTrD( n pMUoaKTuBHbrx
MeTaJIJIoB nocJle oqncrKl4 AiuI Inaxrbr <<Bocro.rHafl>> n coorBercrBylor JIur oHI4
HopMarr,rBau II{K?

1.flpu KoaryJrttlnonnoft oql4crKe croqHbrx BoA (n. 5.1.3) B KaqecrBe

$norynrura ucrloJlb3yercf, rronr4aKpr,rJraMr4A (nAA). Bu6op IIAA flBJrrerct
crangaprnofi uparrr,rrofi, oAHaKo 6ruo 6u uone3Ho KparKo o6oqrosarr
[pr,rMeHeHne LTMOHHO gTOrO QnOrynrura r,r yKa3arb ero Mapv, TaK KaK pa3Hbre
TI{rIbI IIAA (aunorurue, KarI,IoHHbre, HeuoHoreHHbre) pa6omror no-pa3HoMy B

3aBr{cr,rM ocTtr oT 3ap fl Aa Ko JrJror,rAHEx qacTHrI.

8. B ra6nraqe 4.3.3 [oKa3aHo, qro yBennqeHr,re Ao3br 3aMyrrrrrreng co 100
ur/n Ao 150-200 Mr/n s HeKoroprtx cnyqarrx rpr,rBoAr,rr K cHulreHr,rro creneHr{
orrrrcrKrr (nauprauep, Arrfl. Pb, Ni, Mn). geu c roqKrr 3peHurr Qusnro-xuMnn
lpoqecca MoxHo o6rgurnrr raKoe cHI,IXeHue sQ([erruanocryr? He cs.flgaHo ;rr,r

9To c Aecm6ulusaqueit cugreMbr urru rBMeHeHr,reM rroBepxHocruoro gapflAa
.ractuu?

9. B pa6orc qacro tlcuoJlb3yerct repMr,rH (rrpprHrlu[r4aJrbHo HoBa.rr

TexHoJloruqecKa[ cxeMa)). Xors pa:pa6oranHbre cxeMu, 6esycloBHo, rBJurrorct
HOBbIMI{ AJrf, AaHHrx o6rerroB rI onrl,IMarrbHbrMr4 Inr rlx KoHr(perHrrx ycnonr,rfi,
Bo3MoxHo, B HeKoropbrx cnyqam 6ulo 6u roppeKTHee rrcrroJrb3oBarb repMLrH
((orrrl{Mrr3l4poBaHHaf,)) ,rJrv (aAarrrr4poBaHHEur)) TexHoJrorhr{lec]Kafl cxeMa,
rlocKonEKy 6asonrre [poqeccbr cop6qura n KoaryJurqu]r B HayKe xopolllo
U3BCCTHbI.

BrrcrasaHHble 3aMe qauur. I,I Boflpocbr HocffT Ar.rcKyccrronnrrfi xapaKrep, He
3arparuBalor ocHoBHbrx HayqHbD( IloJloxeuufi, BbrHocr,rMbrx Ha 3arru{ry, Lr He



cHI,IXaK)T BblcoKofi TeopeTnqecKofi u upaKTr,rrrecKoft rleHHocrtr,qrrccepTarl?roHHofi

paoorbr.

,,{nccepraqnoHHar pa6ora XoANlrgoAa Cara4rvryr6ula KocnMa rBJurerct

3aKOHqeHHbrM, CaMOCTOTTeJTbHbIM HayqHbIM r,rCCJreAOBaHUeM, B KOTOpOM peIIIeHa

IeyrIHiuI HayqHat upo6reua, r{Meroqur BaxHoe corlr{aJrbHo-gKoHoM}rqecKoe 14

gKoloruqecKoe 3HaqeHr,re paspa6oranrr HayqHo-[prrKJraAHbre ocHoBbr

KoM[JIeKcHbD( texnonornft oqucrKr,r maxrHbrx Lr croqHBrx BoA Cenepuoro
Ta4xrrracraHa or rtxeJlbrx rr paAr,roaKT[BHrrx MeraJrJroB.

,{nccepraqna XoAxr,rgoArr Cara4uyr6una Kocuua coorBercrByer
rpe6onanuru <<flonoxenu.a o ropflAKe npucyxAeHuJr yu€nrur creueuefi>>,

yrrepx4€Hlroro llocranosreHl,IeM flpanurenbcrBa Pecrry6nuru TaAxraKr,rcraH or
30.06.2021 r. J\b 267, npegrflBJUIeMbIM K Ar{cceprarlr4rM Ha coucKanue yvenofi
cTerreHr,r AoKTopa HayK.

Anrop Arlcceprallnonnoft pa6orrr, XoAxursoAa Caugnayr6nn Kocnu,
3acJryxelBaer npr4cyxAeHl,Ir ucrouofi creleHra AoKTopa rexHr4qecKr{x HayK rro
creqnaJlbHocrn 05.17.00 - XuMz.IecKaJI rexHoirorur (05.17.01 - Texnororns
HeopraHurrecKr,rx nerqecrr).
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