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c.nymarr': orver foplonofi onrru Enreusennu, KaHA. TexH. HayK, AorIeHTa rarfe4pu
reoJrofHl4l'(, uapr[reiigepcorfo aena u o6orarqeua.r rloJle3Hbrx r4cKouaeMr,rx, o pe3yJrbrarax rperr,ero
(sarmovure.nr,uoro) erana HayqHo-ItccneAogarerr,cKofi pa6oru <ZccreAoBaHrre xr4Mr.rqecKrrx H
lpusriro-xuuuvecKllx 3aKoHoMepHocrefi cerexrr4BHoro (oHrlenTpr.rpoBauur Mera;rJroB r43 Texgoreqgbxq
Qag am aAanraIII4Ir pa3AeJllrrenbHbrx npoqeccoB>, sMoruseMoft B paMKax 6asoeofi qacra
rocy,4apcrBeHHoro 3aAaHr4r MnHuc'repcrna EayKLr u Bbrcmefo o6pa3oranr.ra po n crfepe uayunofi
,{erreJrbHocra (sa4auue J\!5.8708.2017,Gr{).

Oruertnu: B coornelcraua c KaJIeHAapHbM rrJraHoM 14 TexHr.rqecKr4M 3a,qaHHeM n 2019 ro4y
noJryqeHbr cireAyrorqlre ualr6o:ree BaxHr,re Ha) rHbre pe3yJrbrar6r:

1' Parpa6oranu HayqHo-MeroAo.lror'qecKr,re ooHoBa'zr reoperuqecKrx Moaeneu
pecypcoc6eperaroulax rexHonorl4fi t<ourrexcuoft a r:ry6orofi uepepa6orxlr ropuonpoMbrrrureHHr,x
orxoAoB c o[peAeneHl4eM yuzeepca,rsuoft cacreMbl MeroAoB r,rccJreAoBaHgr ra nrrpa6orroft o6rqero
a,rropr'rrua tpopur4poBaHrir rexHoJrofuqecKr.rx cxeu uepepa60TKr.r rexHoreHHofo cbrpbr.

2' ,{nr nonaroMlloHeHTHoro orxoAa IIBerHofi Meranryprfl[ - KJrr{HKepa BeJrbrleBa6r,r qr.rHKoBbx
xer<on pa'spa6ora"lra rou6zultpoBaHHtuI TexHoJIorE o6orauleuux c ceJreKTr.rBHlrM pa3.{enegr.reM
rexHofeHHBrx rfa-: u roayveuueM rpex npoAyrroB: (oHrleHTpara xercsa g5,730/o, uelu gg,36%o u
yron6Horo KoHIIeHTpara, qro o6ecnequgaer KoMnJIeKcH).rc y'fxnr43allurc MHororoHHaxHol.o orxora.

3. Pa:pa6oraur,r MeroAonor[qecKr4e ocHoB.Br nepepa6orru rexHoreHHbrx Boa ropuo_
MeraJlJlyprllqecKofo KoMnJreKca c [pr4opLITerHbM coAepxaHr4eM MeAfi, rIt4HKa r4 Xejre3a. vcrauonleur,r
3aKoHoMepHocrt4 I'I3MeHeHI'It crpyKTypbl Il ycroftvunocrlr rl4ApoMl4HepaJrrHbrx pecypcoB. Pa-:pa6orana
MeroArrKa pacqera KaqecrBeHHO-(OJr[qeCTBeHHbrX napaMerpoB 4nr sopur.rponaHus rroroKoB,
xaparTepr4crr.rKr4 z ceoiicrsa Koroprrx o6ecnevar Nx s$Sexrueuyro uepepa6orry.

4. Pa:pa6oranu rexHoJlorur{ecKze perreur{r rounrexouoi nepepa6orru rexHoreHHoro
rl4ApoMaHepaJlbHoro cblpbt ropHbx IlpeAflpl.iqr[fi, Ao6rnaloqrrx KoJrqeAaHHbre MeAHbre u Me.rIHo-
Iu4HKoB6Ie PYArr' TexHo:lort{q BKJrloqaer ttocJleAoBarenbHylo pearl{3allnrc I43Becr1oBaHr4.f,
Mera:rJrrr oBaHHbx cylrSarusrx BoA u SAVMIN-npouecca c ucloJrb3oBaHHeM
MeXaHoaKTIZBI'IpOBaHHOTO OoaAllrent, nonyrreHHofo E3 aJrroMorepMr.rqecKoro rrrJraKa c nocle4yroqeft
AoBoaKo[ 3HaqeHr4r pH o.rlrrqeunoft BoAbr ao HopMar[Ba. rloriyvaer'rrre $eppunrue npoAyKrbr
Iu4xr)'Iorct c I(oH.qIrqI4 oI{HbIML Me,4HbIMr.r E rIr,rHKoBbrMu KoHrIeHTparaMr4 6es rigr,reHeHug KaqecrBa
Kor{r{eH'rparoB B coorBercrBur4 c IOCT.

5 Hayvuo o6ocHoeaHa ll pa-apa6oraua rexnoJlorru roun.nexcuofi nepepa6orrn JrexaJr6x xBocroB
$noraqrau ue4no-uI'lHKoBBIx Konr{eAaHHbx pyA c a3BneqeHr4eM KoMlJreKca Meralroe (:o:rora, cepe6pa,
xeJl$a, Me.{E' qI'rur<a) n peanl]3yeMble MeraruronpoAyKrrr. Kolr6r.rur.rpoBauHrur rexEoJror.ur ocHoBaHa
Ha AByxcraAl4iurbHoM TepMHqecKoM BcKpbrrr.rfi x,ropauuoHr,rfiusnalr peareHTaMr.r H MApoxEMuqecKoM
L3BJreqeflulr sorora, cepe6pa u conyrcrByrorqux KoMnoHeHTOB r,r3 npoAF(Tr.lBHbrx pacrBopoB



BbIlIerarIIrBaHut B MeraJlroKoHqeHTparbl. Texgolorug [o3BoJlter Lr3BJIerIb I43 rexanbrx xBocroB
S:roraqru B MeraJlJlonpo.4lxrt I 6oree 73Vo zotrcra, 710/o cepe6pa, 56%o uepu u 87%o xeJreza, rBrqerct
MaloorxogHofi u pecypcoBocflpor.rsno4rlqefi, o6ecneqranaer cHr.rxeHne ero:rornqecxofi HarDv3Kr.r Ha
nporrtrrtr,reuuu[ peruou.

6. Buonses aHa.,rizs cnoco6oB ceJreKTr,rBHoro KoHueHTpHpoBaHr4 r MeraJrJroB npu pa3MerrleHrrrz
npoA)'rooB nepepa6orxa rexHofeHHbrx t|ae roprio-nepepa6arrmarorqero npou3BoAcrBa. Paapa6oraulr
TexHoroMqecKne cxeMbr oaHoBpeMeHHoro ocBoeHr.rr Mr4HepaJrbHbrx pecypcoB u $opuuponauux
rexr{oreHHbx feopecypcoB, HcnoJ'rl3oBaHr.re (oropbrx o6ecneqfinaer aAanrarlu}o pa3AeJrr,rrenbHr,x
flpoqeccoB IrelocpeAcrBeHHo lpu nepepa6orKe Ml4Hepzrn],Horo c6lpbr flpprpoAHoro r.r rexHoreHHoro
npoucxoxAeHur,

4 Paspa6oraua rexHororuIs KoJIJIeKTI{BHoro t,r3BreqeHut KarIioHoB Mer{uIJIoB x3 KrrcJIbD{

noAoTBaJI6HbX BO.{ Ha OCHOBaHI4LI [pOBeAeHHOrO aHaJrE3a TeXHOfer{Hbx pyAHnr{Hbrx BoA, r,r3yrreHr.rt
flpoqeccoB ocaxneHl'It I'13 HHX Ttxerblx I,I qBerHLIx MeraJIJIoB, uay ro o6ocnoaaunoro err6opa
peaxeHTa KoMnreKcHofo 4eficrour flNfI3T, MareMarr4r{ecxoro MoAennpoBaHur rfnoraquonnoro
BbIAeneHI4s It (oHIIeHTpIipoBaHLIt MeraIJrJroB Cu, Zn,Fe, Ni, Pb, Cd 14 B coorBercrBr4r.r c tpe6onanraqr{ri
sxororr.r.recroii 6esonacHocru fioJrfraeMbrx Dpo4yrron uepepa6orxa.

flo peaylrrarau HZP s 2019 ro4y ony6nuronauo 19 Ha) {H6rx cratefi. LIg nux 1 crarls g

xlpHane, BxoAruIeM B HayKoMerpHqecK)'ro crrcreMy <web of Science>, 6 - n xypHanax, BxoArrwrx B

HalxoMerprzqecKyro crrcreMy Scopus, 4 - B per{emflpyeMbrx r.r3AaHr,rrx t43 nepeqHr BAK po.
flo4roron:reuo 10 4oruragon Ha Me)c{yHapoAubrx r{ Bcepoccuiicr<ux uayunr,rx r<ou<fepeuqurx.

3a neplzo4 pearu3alluu [poeKTa rureutulr HayqEoro Ko-]rJreKTHBa 3aulr4rqeHa oAHa a1aooeprarlr4r Ha
covcKaHr4e rreHofi creneHu aoKropa rexHr.rqecKr{x uayr (I4.A. flHrzurea, 22.10.2019 r.) u 4ne
AI-IccepraIIlIu sa colIcKaHI.Ie yveuofi crenenu KaHAI4Aara rexHr.rqecKrrx nalx (E.B. lleonGena.
29.06.2017 r.r H.JI. rla.,rr<osa, 14.12.2017).

Taruu o6pa3oM, Bce uelreBbre rroKa3areJrr{ u nporpaMMHLre r.rHAr.rxaropbr HayqHo-
I'IccJleAoBareJlbctcoft pa6orr't 3a rpa foAa Br,InoJIEeHbr B noJIHoM o6sert{e LI B coo.tBcrorBrrr{ c
TexHr.rqecKr4M 3aAaHHeM. flo npolrexy,roqHbrM orqeraM srartoe 2017 u 20lt roaoB HMerorct
rloJroxr.rreJrbHrre 3aK.rrroqeHr.ir 3KcneproB Poccuficr<oi aKaAeMlrI4 Ha)aK.

Bonpoc o6 )TBepxleHr4r.i pe3yJrbraroB [poeKTa craBr4Tcr Ha foJrocoBaHue.
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<I'lccne4onatrue xHMzqecKI.IX r.r $uauro-xlrMuqecxr4x sar<ououepnocreft ceJreKTaBHoro
KoHIIeHTpIrpoBaHI4 t MeraJIJroB H3 rexHoreuHbrx @a: 4:r-r aaanrarlur4 pa3Aenr.rreJrr,Hr,D( flpoqeccoB),
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qacrll rocyAapcrBeHrroro 3ap'arlat Mauzcrepcrna HayKt4 14 Brrcrrrero
e.f, TerbHocTu, yTBepInTb.
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