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BBepeHue

NHdopMaLMOHHO-TEXHUYECKNA CNPABOYHMK MO HaUMy4yLwnM SOCTYMNHbIM TEXHOMOMNSAM
«[Jobblya gparoueHHbIX MeTannoB» (ganee — cnpaBoyHuk HOT) paspaboTaH Ha ocHoBaHWUK
aHanusa pacnpocTpaHeHHblXx B Poccuiickon degepaumm M NepCnekTUBHBIX TEXHOMOMNA,
obopynoBaHus, MWHeparbHOro CcbipbA (Pyd, KOHLUEHTpaToB, XBOCTOB M T.4.), APYrux
PECYPCOB C Y4YE€TOM KIMMATUYECKUX, SKOHOMMYECKMX W couumarnbHbiX 0OCOBeHHOCTeN
Poccuickon ®epepauuu.

B cootBetctBUM C nonoxeHusmun PepepanbHoro 3akoHa ot 10 anBapsa 2002 r.
Ne 7-®3 «O6 oxpaHe okpyxatowen cpeabl» [1], 06bekTbl, OKasbiBaloLimMe BO3AENCTBME HA
OKpYXatoLLyto cpefy, Noapa3faensoTCca Ha YeTblpe KaTeropum.

Mpeanpuatua no gobblde OparoueHHbIX MeTannoB OTHECEHbl K 0ObekTaMm nepBoWn
KaTteropuu, OTHOCAWMMCA K 0bBfiacTaM NPUMEHEHUS Haunyydwunx LOCTYMHbIX TEXHOMOornm
(HOT). MNpeanpusatns nepBon Kateropmm obs3aHbl Nonyvatb KOMMEKCHbIE 3KOOrmyeckme
paspeLleHns Ha OCyLLeCTBIEHNEe CBOEN AeATENTbHOCTU.

Obwaa uenb KOMMMAEKCHOro noaxoda K  3KOSIOrMYeCcKOMYy  HOPMUPOBAHUIO
XO3ANCTBEHHOW [EeATEeNbHOCTU 3aKri4aeTcs B COBEPLUEHCTBOBAHUU perynupoBaHus u
KOHTPOSIS NPOM3BOACTBEHHbIX NPOLIECCOB C Lenblo obecneyeHns BbICOKOro YPOBHS 3aLUUThI
OKpy>KatoLien cpeapl.

Xosancteyowme CcyobekTbl [OOMKHbI OCYLWECTBNATbL BCe HeobXoaumble Mepbl,
HanpaBsrieHHble Ha NpedoTBpaLleHne 3arpsa3HeHUs OKpyXKalllen cpebl U paunmoHanbHoe
ncnosib3oBaHMe MpPUPOLHbIX PECypcoB, B YaCTHOCTW, nocpeacTsoM BHegpeHus HAT,
obecneuvnBatoLLNX BbINOSTHEHME 3KOMOrMYecknx TpeboBaHui.

CtpykTypa HacToswero cnpaBoyvHuka HOT cootBeTcTByeT FTOCT P 56828.14-2016 [2],
dopmaT onucaHmna TexHonormn - FOCT P 56828.13-2016 [3], TepMuHbl NpuBedeHbl B
cootBetcTBUM ¢ TOCT P 56828.15-2016 [4].

KpaTkoe coaepxaHue crnpaBoYHUKa

CnpaBoyHuk HOT cogepxut cnegylowme pasgensi.

BBepneHue. NpeacraBneHo kpaTkoe cofepkaHme HacToswero cnpasovHnka HAOT.

MpepgncnoBue. YkasaHa uenb paspabotkm cnpasodyHuka HAOT, ero craryc,
3aKoHoOaTeNbHbIN KOHTEKCT, KpaTkoe onucaHuve npouenypbl CO34aHuMs B COOTBETCTBUM C
YCTaHOBJIEHHBIM MOPSAKOM, a TakKke B3auMMOCBSA3b C aHanormyHbiMU MeXOyHapoLHbIMU
AOKYMEHTaMMU.

O6nactb npumeHeHusi. OnucaHbl OCHOBHblE BUAbl OEATENbHOCTM, Ha KOTOopble
pacnpocTpaHdaeTca HacToAwmn cnpasodHuk HAT.

B paspgene 1 npeacraBneHa nHgopmaumsi 0 COCTOSIHAM U YPOBHE pa3BuUTUS O006blun
aparoueHHblx MeTtannioB B Poccunickon  depepauuun, npuBedeH  kpatkui  063o0p
9KONOrM4YeCcKnx acnekToB.

B paspene 2 npencraBneHo onucaHve TUMOBbIX MpoueccoB A0ObIMM OparoueHHbIX
MeTansos.

B paspene 3 npuBegeHa WHGopMaumsa O pernameHTUpyeMbliXx U (akTn4eckmnx
YPOBHSIX AMUCCUIN B OKPYXXaloLLyo cpeay Ans CyLeCTBYHOLWMUX TEXHOMOrMYECKNX NpoLeccoB.
Pasgen nogrotoeneH Ha OCHOBE AaHHbIX, NMpeacTaBliEHHbIX npeanpuatnammn Poccuickon
depepaumm B pamkax paspaboTku HacTosiwero crnpaBoyHuka HOT, a Takke pasnnyHbIiX
nnTepaTypHbIX UCTOYHMKOB.
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B paspene 4 onucaHbl nogxoabl K onpegeneHnto HAT, npuMeHeHHble npu
pa3paboTke HacTosLero cnpaBoyHuka HOT.

B paspnene 5 npuBegeHo kpaTkoe onucaHme HOT ans npoueccoB [o6blum
AparoueHHbIX MeTarnnos, B TOM YUCIEe TEXHUYECKUE N TEXHOSOrMYECKNe peLleHns n MeToabl
MUHUMM3aALUMM HEraTUBHOIrO BO3OENCTBUSA Ha OKpYXaloLly cpefy npu npoueccax Jobblum
OTKPbITbIM  CNocoboM, MOA3EMHbIM  cnocobom, npoueccax nepBuMYHON nepepaboTku
MUHepanbHOro cbipbs. OnucaHbl TexHonormm obpalleHns ¢ oTxogamMm n  NoBOYHBIMU
npoayKkramu npoun3BoACTBa, obecneunBaroLme pocT pecypcocbepexeHus n
9HEeproa(PeKTMBHOCTN, CHWXKEHMUE YPOBHA SMMUCCUMA  3arpA3HAOWMX  BellecTB B
OKpYXXatoLLyto cpefny.

B paspene 6 paccmaTpuBaloTCs KrtoueBble (pakTopbl, OKasblBalLne BIIMSHWE Ha
9KOHOMMYECKYD 3dpPeKTUBHOCTb BHeapeHua HOT Ha npeanpustysx, OCYLLECTBNAOLLMX
Ao6bIYy AparoueHHbIX MeTasnsos.

B paspgene 7 npuBedeH nepeyvyeHb MNEPCnEeKTUBHbLIX TEXHOMOMMAW W TEeXHOMOMN,
HaXOoAALMXCS Ha CTaAnN Hay4YHO-UCCNeaoBaTeNbCKUX U OMbITHO-KOHCTPYKTOPCKMX paboT munm
OMbITHO-NPOMBILUIIEHHOrO  BHEAPEeHUsl,  MO3BOMAWNX  MOBbICUTb 3P EEKTUBHOCTb
NPON3BOACTBA N COKPATUTbL AMUCCUM B OKPYXKaIOLLYIO cpeay.

3aknunTenbHble NONOXEeHUA U pekoMeHaauun. MNpreeaeHbl CBEOEHUSA O YreHax
TexHudeckon pabouen rpynnel (TPI), npuHMmMaBwKMX ydactTve B pas3paboTke HacTosiwero
cnpaBoyHuka HOT. [aHbl pekoMmergaunn npeanpuatusm no ganbHENWUM UccreoBaHUSaM
pasnU4YHbIX acCnekToB NX OeATENbHOCTH.

MpunoxeHuna. B npunoxeHusix kK cnpaBoyHMky HOT npuBoauTca OononHUTENbHas
MHopMauus.

Bubnuorpadumsa. lNpnBegeH nepevyeHb UCTOYHUKOB WHGOPMaUUKU, UCMOSTb30BaHHbIX
npu paspaboTke HacTosiwero cnpaBovHnka HOT.

Vi
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NMpeaucnoBue

depepanbHbin 3akoH Ne 219-03 [5] coBepLlUEHCTBYET CUCTEMY HOPMWUPOBAHUS B
obnacTn oxpaHbl OKpyxarLien cpefbl M BBOOUT B POCCUIACKOE NpaBoBOe MNosie Mepbl
9KOHOMWYECKOro CTUMYNMPOBAHUSA XO3ANCTBYIOWMX CYyObEKTOB ANSA BHEAPEHUS HaUy4dLLmX
AOCTYMNHbIX TEXHOSOMMMN.

depepanbHbin 3akoH N2 162-D3 [6] cooepXUT NOMOXeHUs, 3akpenngwmne craTyc
NHPOPMALMOHHO-TEXHUYECKUX CMPaBOYHMKOB KakK [AOKYMEHTOB HaLMOHaNbHOW CUCTEMbI
cTaHgapTu3auun.

Llenn, ocHoBHbIE NMPUHLMMNBI U NOPSIAOK pa3paboTkM HacToswero cnpaBoyHuka HOT
yCTaHoBreHbl noctaHoBreHnem [pasutensctBa PO oT 23.12.2014 r. Ne 1458 «O nopsgke
onpefeneHMs TEXHOMOMMMU B KavyeCcTBe Haunydwen [AOCTYNHOW TEXHOMNOrmn, a TakKke
pa3paboTku, akTyanuaauumn n onybnumkoBaHMs MHPOPMALNOHHO-TEXHUYECKMX CMPaBOYHMKOB
MO HauUny4WwWnM AOCTYMNHbIM TeXHonormam» [7].

1 CtaTtyc nOKyMmeHTa

Hactoawun cnpaBoyHuk HOT 4aBngetca [OKYMEHTOM MO CTaHZapTmsauuu,
pa3paboTaHHbIV B pe3ynbTaTe aHanmsa TEXHOSTIOMYECKUX, TEXHUYECKUX U ynpaBneHYeCcKnx
PELIEHNN, XapakTepHbIX ANa A00bluM AparoueHHbIX MEeTansfioB M cogepXallumm onucaHue
NMPUMEHSIEMbIX B HacCTosIlLee BPeMss W MNEePCrneKTUBHbIX TEXHOMOrMYECKNX MNPOLIECCOB,
TEXHUYECKMX CrnocoboB, METOAOB NpefoTBpaLlleHUss W COKpaLeHUs HeraTMBHOIO
BO3OENCTBMST Ha  OKpYyXally Ccpedy, BKN4Yas COOTBETCTBYKLIME NapaMeTpbl
9KONOrMYeckon pesynbTaTUBHOCTU, pPECYPCO- WU 3HEeproapekTMBHOCTN, a Takke
9KOHOMMYECKME NoKasaTesnu.

2 UHdopmauums o paspaboTumkax

Hactoawun cnpasoyHuk HOT paspabotaH TexHudeckon paboden rpynnon «[Jobblya
aparoueHHbix metannoB» (TPl 49), coctaB KOTOpoOW yTBEPXAEH Npuka3om PocctaHgapTa oT
27 okTabpa 2016 r. Ne 1637 «O cosgaHum TexHuyeckon paboyen rpynnbl «[Jobblya
AparoueHHbIX MeTannosBy.

[MepeyeHb opraHu3aumn n ux NpeacrtaBuTenemn, NPMHNMaBLLNX yYacTue B pa3paboTke
HacTosiwero cnpasoyHuka HAOT, npuBegeH B pasgene «3akniouuTernbHble MOSIOXKEHUS Y
pekomMeHaauum».

Hactoawun cnpasoyHuk HOT npencrasneH Ha yTtBepXaeHwe bopo Haunyywmx
AOCTYMHbIX TexHonorun (ganee - bropo HOT) (www.burondt.ru).

3 Kpatkasa xapaktepucTuka

Hactoswumn cnpasodHnk HOT cogepXut onuvcaHue npuMeHsemMbix npu oOblve
AparoueHHbIX MeTannoB TeXHOMOrMYeckux npoLeccoB, OOOPYAOBaHUS, TEXHUYECKUX
cnocoboB, METOAOB, B TOM 4uClle MO3BOMSAWMNX CHU3UTb HeraTMBHOE BO34ENCTBME Ha
OoKpyXalwLwy cpefny, notpebneHne BoAbl U PECcypcoB, MOBLICUTb  3JKOFOMMYECKYH
6e30nacHoOCTb.

N3 onncaHHbIX TEXHONOMMYECKMUX npoLeccoB, 060pyaoBaHUs, TEXHUYECKNX CNOCODOB,
MeTOLOB onpedeneHbl Te, KOTopble Ha cerogHsawHuin geHb senatotca HAOT. Ona HOT B

VIl
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HacTosALeM MHPOPMaLIMOHHO-TEXHUYECKOM CcrnpaBoOYHUKE HOT yCTaHOBIEHbI
COOTBETCTBYIOLLMNE TEXHOSOMMYECKNE NoKasaTenu, rae 3To HeobxoANMO U BO3MOXKHO.

4 B3anmocBA3b C MeXAyHapoAHbIMU U pernoHanbHbIMU aHanoramMmm

HacTtoawwun cnpaBoyHuk HOT paspabotaH B cooTBeTCTBUM C PeaeparbHbIM 3aKOHOM
([1]) (ctaTbsa 28.1, NyHKT 7) Ha OCHOBE pe3yfibTaToB aHanuM3a OesTenbHOCTU NpeanpuaTuin nNo
pobblye AparoueHHbiXx MeTannoB B Poccunckon degepaumm u ¢ ydeToMm MartepuanoB
cnpaBoYHMKa EBponerckoro cotosa no Haunyywmnm JOCTYMNHbIM TEXHOOrMAM Mo ob6paLleHnto
C OTX04amMW U NyCTbiMX NOpoAaMu ropHoA06bIBaKOLLEN NPOMBbILLIIEHHOCTM [8].

5 C6op AaHHbIX

MHdopmaumsa o0 TEXHONMOrMYecknx npoueccax, obopyaoBaHMU, TEXHUYECKUX
cnocobax, Metodax, NpUMMeHsieMblx nNpu gobblve gparoueHHbIX MeTannoB B Poccuickon
depepauumn, cobpaHa B cooTBeTcTBMM C [lopsigkom cbopa AaHHbIX, HeobxoaumbIX Ons
pa3paboTkM MHMOOPMALMOHHO-TEXHUYECKOIO CrpaBOYHMKA MO  Haumyywum LOCTYMHbIM
TEXHOSOMMSIM U aHanuMsa NpUOpUTETHBLIX NpobnemM oTpacnu, YTBEpPXAEHHbIM MPUKa30oM
Pocctangapta ot 23 utona 2015 r. Ne 863 [9].

6 B3anmocBs3b ¢ aopyrumu cnpaBoyHnkamum HOT

Bsanmocsasb Hactosiwero cnpasoyHuka HOT ¢ gpyrumn cnpaBoyHukamu HIOT,
paspabaTbiBaeMbiMK B COOTBETCTBUM C pacrnopsxeHneM [Npasutensctea PP ot 31 okTtabps
2014 r. Ne 2178-p [10], oTpaxeHa B pasgerne «ObnacTtb NpUMMEHEHUSA».

7 UHdbopmaumsa o6 yTBepxaeHMu, onybrmkoBaHum 1 BBeAeHUU B AeUCTBUE

CnpaBoyHuk HOT ytBepxgeH npukas3om PocctaHpapta ot 15 pgekabps 2017 .
Ne 2840 u BBegeH B pencteue ¢ 1 wuoHsa 2018 r., odwuumanbHO onybnvkoBaH B
MHPOPMALMOHHON CUCTEME 00LLEro Nonb30oBaHUs - Ha opuumansHoMm cante ®eagepanbHOro
areHTCTBa Mo TEXHUYECKOMY PerynmpoBaHunio n metposiornn B cetn MHtepHeT (www.gost.ru).

VI


http://www.gost.ru/
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MHOOPMALMNOHHO-TEXHUYECKUN CNMPABOYHUK MO
HANNYYWUM OOCTYNHBIM TEXHOJIOITNAM

AOBbIYA APAIOLEHHBIX METAJIIOB

Extraction of precious metals

Oata BBegeHunsa — 2018-06-01
OGnactb NnpuMeHeHusA

HacTtoawun cnpaBoyHuk HOT pacnpocTpaHsieTca Ha criegylliMe OCHOBHble BUAbI
AEeATENbHOCTM MO U3BMEYEHUIO OpParoueHHbIX MeTanoB U3 KOPEHHbIX (PYAHbIX), POCCHIMHbIX
N TEXHOTeHHbIX MEeCTOPOXAEHU C MNOoJSlyYeHMEeM KOHLUEHTpaTOB M OpYyrnx MnosiynpoayKToOB,
coepalmx gparoueHHble meTansbl, @ UMEHHO:

- 0o6blvy (M3BNeYeHre) pya AparoLeHHbIX MeTanioB Ha KOPEHHbIX MECTOPOXAEHUSX;

- 0oOblMy  (M3BfleYEeHME) NecKoB  AparOueHHbIX  MeTamnfoB  Ha  POCCIMHbIX
MECTOPOXAEHUNSAX;

- 0oOblMy [paroueHHbIX MeTasnsioB M3 OTXOOO0B A00bl4M MOME3HbIX UCKoNnaeMblX U
CBSI3aHHbIX C HEW NPOLIECCOB U3BMEeYeHNsa aparoLeHHOoro metanna;

- TEXHONOMMYEeCKMe npoueccbl MO NepBMYHOM nepepaboTke b pya Wn neckos
AparoueHHbIX MeTannos.

- CnpaBoyHuk HOT Takke pacnpocTpaHAeTcs Ha Npouecchl, CBA3aHHbIE C OCHOBHbLIMU
BMAAMU OEeATEeNbHOCTU, KOTOPble MOryT OKa3aTb MacliTabHoe HeraTMBHOE BO3AENCTBME Ha
OKpY)XaloLLyo cpealy BO BCex acrnekTtax (Bbibpochl, cOpochkl, 0TXoabl):

- MeTOAbl NPeaoTBpaLLEHNS U COKpaLLLEHUS aMUccuin u obpasoBaHnsa OTXOAOB;

- XpaHeHue 1 TPaHCMOPTUPOBKY NPOAYKLUMM U OTXOL0B A00bIHYM AparoLeHHbIX MeTasnsos.

Bonpochbl, cBA3aHHblE C NPOM3BOACTBOM AparOueHHbIX MeTarnmoB U3 KOHUEHTPaToB U
LU1aMoB, ONuUcaHbl B MH(POPMaLMOHHO-TEXHMYEeCKOM cnpaBodHuke HAOT 14 «[poussoacTtso
AparoueHHbIX MeTannosy.

[dononHutenoHble BuAbl OeATENbHOCTM Npu Aobblde AparoueHHbIX MeTansioB U
cooTBeTcTBYHOWME UM cnpaBodHnkn HOT (HasBaHusa cnpaBoyHukoB HOT aaHbl B pegakumm
pacnopsikeHus lNMpasuTtenbctBa Poccunckon ®egepauun ot 31 oktabpsa 2014 r. Ne 2178-p)
npuBegeHbl B Tabnuvue Huxe.

JdononHutenbHble BuAbl OEATENbHOCTU MpuM [00blde AparoueHHbIX MeTansnoB U
cooTBeTCcTBYylHOWME UM cnpaBodHnkn HOT (HasBaHua cnpasoyHukoB HOT AaHbl B pegakumm
pacnopsbkeHusi [MpaButenbctBa Poccuinckon Pepepaummn ot 31 oktabpa 2014 ropa
Ne 2178-p) npuBeaeHbl B Tabnumue Hmxe.

Y MepeuyHas nepepaboTka BkntouaeT B cebsi npouecchl Mo AobGblue (n3BNEeYeHunto)
AparoueHHbIX MeTannoB U3 pya C MOMYYEHMEM KOHLEHTPATOB M APYrux MNONynpoayKToB,
BKMOYaa obpalweHne ¢ oTxogaMm B COOTBETCTBUM C MPOEKTHOW [AOKYMEHTauMen,
YTBEPXXAEHHOW B YCTAHOBIIEHHOM NOpPSKe.
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Bug peatenbHoCcTH

CooTtBeTcTBYOWMIA cnpaBodHnk HOT

MeToabl O4YWUCTKM CTOMHbIX BOA,
HanpaBfeHHble Ha COKpalleHune
cbpocoB MeTannoB B BOAHble
00beKThI

NTC 8—2015 «OuuncTKa CTOYHbIX  BO[ npu
NPOM3BOACTBE NpOAyKUUM (TOBApPOB), BbIMNOSHEHUM
paboT 1 oKaszaHMKM YCNyr Ha KPYMnHbIX NPpeanpusTUaX»

MpoMbILWEHHbIE CUCTEMBI
oxnaxgeHus (Hanpumep, rpagupHu,
nnacTuH4aTble TeNI006MEHHNKN)

NTC 20—2016
OXNaXkaeHUsa»

((ﬂpOMbILIJJ'IeHHbIe CUCTEMDbI

XpaHeHue n obpaboTka
maTepuanos

NTC 46—2017 «CokpalleHne BbIGpOCOB
3arpsi3HAWMNX BeLecTB, COPOCOB 3arpsi3HSIOLLNX
BELLECTB MPU XPaHEHWM M CKNaguMpoBaHMM TOBapOB

(rpy3oB)»

O6palleHune c oTxogamm

NTC 15—2016 «YTnnusaums un obe3BpexunBaHue
0TX0O0B (Kpome 00e3BpexunBaHus TePMUYECKUM
Ccnocobom (CxxuraHme oTxXo4oB)»

Bblpa6OTKa napa " 3NeKTpo3HepPrmm
Ha TenmnoBbIX CTaHUMNAX

NTC 38—2017 «CxuraHne TONnMBa Ha KPYMHbIX
yCTaHOBKax B LieNnsx NpoM3BOACTBa SHEPTUn»

MeToabl npoussoactea |TC 14—2016 «lMpomnsBoacTeo AparoueHHbIX

AparoueHHbIX MeTansos MeTannoB»

lMNoBblWweHne aHepreTudeckon | UTC 48—2017«lMoBbieHne 3HepreTU4YecKou

3P PEKTUBHOCTHU 3P PEKTUBHOCTN MPU OCYLLECTBIIEHUMN XO3ANCTBEHHOM
n (MNn) NHOM OEATENBHOCTUY

O6bwue npoueccbl u  meToabl | MTC 16—2016 «["opHogo6bIBatowas

ropHoA06ObIBaoLLEN AeATenbHOCTH

npombIWeHHoCcTb. OBLwme npouecchbl U METOObI»

MeTtogbl pobOblim M oboraweHus
pya UBETHbIX MeTansoB

NTC 23—2017 «[dobbi4a n oborailueHne pya LUBETHbIX
MeTannoB»

Pazgen 1. Obwasa nHcpopmaumsa o paccmaTpmBaeMon oTpacnu

NMPOMbLIWITIEHHOCTHU

1.1 O6wasn nHcpopmauua

Hobblya AparoueHHbIX MeTannoB — W3BMEYEHWEe [paroueHHbIX MeTanfnoB U3
KOPEHHbIX (PyAHbIX), POCCLINHBbIX W TEXHOTMEHHbIX MECTOPOXOEHUA C  MOMyYeHnem
KOHLUEHTpAaTOB U ApYrnx NONynpoayKToB, COAEPKaLLMX AparoueHHble meTanns! [11].

K [OparoueHHbIM MeTannam OTHOCHATCHA 30070, cepebpo, nnatuHa 1 MeTannbl
nNaTMHOBOW rpynnbl (Nannagun, Npuanin, poanin, pyTeHUM n OCMUN).

[paroueHHble MeTansnbl MOryT HaXOAUTbCS B NOOOM coCcToaHMM (BMAE), B TOM Yuchne
B camMopogHOM u adpduHMpoBaHHOM, a Takke B Cbipbe, cnnasax, nonydabpukaTax,
NPOMBbILLUIIEHHBIX MPOAYKTaX, XMMWUYECKUX COeOUMHEHUSX, HOBESTMPHbIX U OPYrnX U3Oenusx,
MOHeTax, loMe, 0TXo4ax Npom3BoacTBa u notpebnexHus [11].

B Poccuinckon ®enepaunmn gobblva gparoueHHbIX MeTanmnoB, MOXET OCYLLECTBNATLCSA
NCKITIOYMUTENBHO OpraHnsaumsaMu, nosiyyMsLUIMMU B NOpsiaKe, YCTaHOBNEHHOM OENCTBYOLNM
3aKoHO4AaTeNbCTBOM, CneunarnbHble paspeLleHns (NMMueHsun).
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1.2 UHhopmauua o aobbive 3o5nota B Poccumn u B mupe

Poccunckas depepaumus B 2016 r. yBepeHHO 3aHMMana TpeTbe MeCTo B Mupe Mo
obbemy 3onotogobbium [12, 13], yctynaa Kutawo n Asctpanun. CornacHo gaHHbim Coto3a
30/10TONPOMbILLIIEHHMKOB, 006bem p[obbluM M npousBoacTBa 3onota B Poccunckon
depepaumm B 2016 r. goctur 297,4 T, Ha 1,2% Gonblue, yem B 2015 r. [Jona P® B mnposomn
pobblye 3onota coctasuna 8,1%.

Mo pasBegaHHbIM 3anacam 3onota Poccus 3aHMMaeT 2-e MecTo B MUpe.
3a nocnegHve 5 net ob6bembl (hMHaHCMPOBaHUA reonoropasBenkn coctaBunm okono 1,5
TpnH py6., U3 KOTOPbIX Ha [OMK rocyaapCTBEHHOrO (PUHAHCMPOBAHUSA NPULLNOCL Nopsaka
11%. HecmoTpa Ha cerogHslwHee yxygweHne 3KOHOMWYECKOW CUTyauunm ypoBeHb
nHBecTuumn B 1,5 pasa npesbiCUN NokasaTenun NATuneTHen gasHoCTW. [pupocT 3anacos no
3onoty 3a 2012-2015 rr. coctasun 1,3 ThIC. T.

B Ttabnuue 1.1 oToGpaxeHo cocTosiHMe cbipbeBon 6asbl 30mnota B Poccunckon
®epepaumm Ha 1 aHBapsa 2016 r. CeegeHnda npencraBneHsbl No AaHHbIM [[ocygapCTBEHHOMO
Aoknaga MuHuctepcTsa NpupoaHbIX pecypcoB 1 akonorum PO [13].

[laHHble NO MCNONBb30BaHUIO ChipbeBoKn 6a3bl 3o0noTa Poccuiickon ®egepaumn B
2015 r npeacTtaeneHbl B Tabnuue 1.2.

Tabnuya 1.1 — CoctosHne cbipbeBor 6asbl 3onota Poccunckon Pepepaumm Ha

1.01.2016 r., TOHH

[MporHosHble pecypchl P1 P2 P3
KOPEHHBbIX (30510TOPYAHbIX) 00 bEKTOB 5497,6 10499,8 252479

3anacel A+B+Cl1 C2
KONnM4ecTBO 8159,6 5657,8
N3MEHEHME MO OTHOLLUEHUIO K 3anacam Ha

1 anuBaps 2015 . 153,4 530,1
aons pacnpeaeneHHoro goHaa, % 68 78

Tabnuua 1.2 — Mcnonb3oBaHue cbipbeBon 6a3bl 3onoTa Poccuinckon degepauum B 2015 .

[obblya n3 Hegp, T 287
MponsBoacTBO 30M10Ta U3 pPya N KOHLEHTpATOoB, T 257
Mpon3BoacTBO 30510Ta U3 BTOPUYHOIO CbIpbs, T 38
QkenopT *, T 43
MoTpebneHne 1OBENNPHOWN NPOMbILLIIEHHOCTbLIO, T 34
3aKynku B rocyaapcTBEHHbIE pe3epBbl, T 208
CpegHsas ueHa 3onota B 2016 r. Ha JIOHOOHCKOM pbIHKE

AparoueHHbIX MeTannos, 4oNnapos/r 40
CTtaBka Hanora Ha gobblvy 6 %

* OueHKa He BKIoYaeT 30510TO B KOHLEHTpaTax.

Ha Hauyano 2016 roga 3anacsl 3onota Poccunckon ®egepaumn npesbiwanu 13,1 TbiC.
T, U3 HUX OKONO ABYX TpeTen (8 ThiC. T) NpeactaBnanu cobon 3anackl kateropun A+B+C1. B
CTPYKType 3anacoB Poccum OCHOBHylO ponib MrpalT MeCTOPOXOEHWUS 30510TO-KBapLEBbIX,

3
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30M10TO-CYNbUAHBIX U 30J10TO-MbILWbAKOBO-CYNbUAHbIX  Pyd, JfIOKanuM30BaHHbIX B
yrnepoacoaepxalimx TeppUreHHbIX U TeppUreHHo-KapboHaTHbIX OTMOXEHUSX, a Takxke
30510TO-CepebpsiHble MEeCTOPOXAEHUS BYNKAHO-NITYTOHMYECKUX MOSCOB, OTAMYaroLmecs
B6onee GoraTbiMn, Yem B 3apybexHbIX aHanorax, pyaamu. Ha gonto KOpeHHbIX, COBCTBEHHO
30510TOPYAHBIX MECTOPOXAEHUI Npuxoantcsa 6onee 65% poccunckmx 3anacos AparoLeHHOoro
mMeTanna.

B oTtnuune oT agpyrmx cTpaH — Agepatenen 3anacos, B CbipbeBon 6ase Poccumn
BENUKO 3Ha4eHMe 305I0TOHOCHBLIX pocchbinen, 3akmnodatowmx okono 13% 3anacoB 3onoTa u
gawowmnx Ao 4etBeptu ero gobblun. 3anackl kaTeropun A+B+C1 Poccum no obbemy
conocTtaBumMbl ¢ pecypcamu KOAP; o6e aTu cTpaHbl pacnonaratoT NoYTU YETBEPTLIO MUPOBOW
cbipbeBon 6asbl 3o50Ta. Kpome HMX, KpynHoW cbipbeBon 6ason obnagatot Kanaga, lNepy,
CWA, Yunm n Asctpanus. B KOAP ocHoBY cbipbeBOn 0a3sbl COCTaBMSAT MECTOPOXAEHUSNA
APEBHMX 30MI0TOHOCHBIX KOHIIOMepaToB pyAHOro pavoHa ButeBaTepcpaHi,; ux paspaboTtka
BeJeTcs noa3eMHbliM cnocobom Ha Gonbwmnx rnybuHax (ao 4300 m). MowHOCTb nfacToB
30/T0TOHOCHbIX KOHrfiomepaToB Konebrnercss OT HEeCKONMbKUX AEUMMETPOB A0 HECKOSIbKMX
MeTpoB. 30510TO B pyaax BbICOKONPOBHOe, ero cogepxaHne sapbmpyetca oT 7 go 16 r/t.

Beoywee nonoxeHne B KaHage 3aHMMaloT  30M10TO-CynbguaHO-KBapLEBbIE
MECTOPOXAEHNA 3eneHokameHHbix nosicoB (lMopkbtonavH, [Letyp-flenk wn  gp.). OHwn
XapaKTePU3YTCH KPYNHbIMU U CpeaHMMU MacliTabamu 1 BbICOKUM COAepXXaHWeM 305i0Ta B
pygax (10-26 r/t). Bce 6onblWyld pofib  HauynHAKT wurpaTb MeOHO-NOPdUPOBbLIE
MECTOPOXAEHWS, JOKanu3oBaHHble B CKnagvatblX CTpykTypax KaHnagckux Kopawnbep
(Fanop-Kpuk, MayHT-Munnuran n gp.). PecypcHasa 6a3a kaxxgoro n3 Hux npesbiwaeTt 100 T,
HO KOHLIeHTpaLmsa 30510Ta B pyaax HeBbiCOoka — B cpeaHem 0,2 r/T.

B lNepy ocHOBHytO ponb urpatT 30510TO-cepebpsiHble (AHakouva, lNMeepuHa, JlaryHac-
Hopte mn gp.) n 3onoto-megHo-nopdguposbie (KoHra, Jloc-YaHkac v ap.) MecTOpOXAeHUS.
Bce oHM nokannsoBaHbl B npegenax AHAMACKOro BYKaHO-NMYTOHMYECKOro nosica. 3o0noTo-
cepebpsiHble OObEeKTbl B OCHOBHOM KPYMHblE W cpegHuMe no macwTtaby, C HEBbLICOKMM
cogepxaHnem 3onota B pyaax (0,7-1,2 r/1). Cpean 30n10T0-MeaHO-NoOpdMpPoBbIX 0OBbEKTOB
camMbIM KpynHbIM siBRsieTcs KoHra, 4k pecypcebl gocturatoT 400 T npu cpegHem cogepkaHum
3onota B pyae 0,4 r/T1.

B cbipbeBon 6a3e CLUA Befyllee MecTo 3aHMMatOT nNriactToobpasHble MeCcTOPOXAEHNS
3010TO-NONUCYNbUAHbLIX PYA (Tak Ha3biBAeMOro KapfIMHCKOro Tuna) pygHoOro rnosica witata
HeBapga, nokanusoBaHHble B TeppuUreHHo-kapboHaTHbIX nopogax. CambiM KpyMnHbIM M3 HUX
aBnseTca  MmectopoxgeHve KapnvH (ero pecypcbl npesblwart 600 T 3omota  npu
cogepxaHun B pyade 1,2 r/t). Kpome TOro, B wrarte Andcka passBefaHbl yHUKanbHble MO
MacwTaby mecTopoxaeHusi meaHo-nopdupoBbix pya Me6bn n 30m0T0-nonucynbOUAHbIX
py4 B TEPPUTrEHHbIX OTNOXeHUAX JoHNH-Kpuk.

B Yunu 3onotogobbiBalowag NpoOMbILLNIEHHOCTL 6a3npyeTcsi B OCHOBHOM Ha 30510TO-
cepebpsiHbiXx 06bekTax B BYNKaHO-TEKTOHMYECKUX CTPYKTypax nosica MapukyHra un 3omoTo-
MeAHO-NMOPMUPOBLIX MECTOPOXAEHUAX Ynnuinckoro megHoro nosica. 30Mn0To-cepebpsiHble
00BbEeKTbl — NMpPenMMyLLLECTBEHHO CpefHMe U Menkue no macwTaby n cogepat B OCHOBHOM
ManocynbuaHble pyabl C KOHUeHTpauuen 3onota ot 0,78 po 5,5 r/t. UcknoyeHnem
ABSETCA YHUKanbHoe MectopoxaeHue lNackya-Jlama, pecypchl koToporo npesbiwatot 500 T
npu cpegHem cogepxaHun 3onota B pyge 1,3 r/t. Cpegn 30n0T0-MeaHO-NMOPPUPOBbLIX
00BLEKTOB BblgenseTca MecTtopoxaeHne Kacnuye Ha ceBepe CTpaHbl (ero pecypchbl
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pocturaot 800 T npu cogepxaHun aparoueHHoro metanna B pyae 0,5 r/t). CeBegeHus no
3anacam u pecypcam BeayLumMx CTpaH Mvpa npeacraeneHsl B Tabnuue 1.3.

Tabnuua 1.3 — 3anacbl 30510Ta 1 ero NPOM3BOACTBO B BeAyLLMX CTpaHax, T

[onsi B
CtpaHa KaTteropuu 3anacbl HEOBMSS?QC;B np“gaZZEZZTB

e, %
Kntan Ensured Reserves 1988 458 15
ABcTpanus Proved + Probable Reserves 3552 276 9
Poccua 3anacebl kateropun A + B + C1 5550,4 256 8
CLA Proved + Probable Reserves 4562 216 7
Mepy Proved + Probable Reserves 3185 176 6
KaHapa Proved + Probable Reserves 5750 159 5
tOAP Proved + Probable Reserves 6000 151 4,8

OcHoBy cblpbeBOM 6asbl 30M0Ta ABCTpanuUU  COCTaBASOT  MECTOPOXAEHUA
30M10TOCYNbOMAHBIX py4 B APEBHUX 3eNeHOKaMeHHbIX nosicax. OCHOBHble OOBbEKTbI 3TOro
Tmna (Kanrypnu, lagouHImToH M Ap.) HaxogaTcsas Ha 3anage cTpaHbl. MectopoxaeHus
ABNATCA  YHMKANbHbIMW U KPYNHbIMW MO 3anacamM, HO 3aknoyawT  GefHble
TpygHooboratumble pyabl, cogepxawme B cpegHem 1,6 r/T 3onota. Bce 6onbluee 3HayeHne
npuobpeTarT KOMMMEKCHbIE MECTOPOXOEHUA C MNOMYTHbIM 305710TOM —  30110TO-MeHO-
nopdguposble (Kengus-Xunn, Kengusa-Uct, NpoMUHEHT-Xunn u gp.) U ypaH-30510TO-MeHble
(Onumnuk-Adam).

lMepcnekTnBbl HapawuBaHUA POCCUNCKOW CbipbeBOW 6asbl 30M0Ta 3a nocrnegHee
AecATUNeTne 3HauuTenbHO pacwnpunmnchb. YeBenumuuncsa ob6bem nporHO3HbIX pecypcoB BCeX
Kateropun, npy 3TOM Haubonee [OOCTOBEpPHAss UX 4YacTb — pecypcbl kateropun P1 —
Bblpocna noytn Ha 63 % wn gocturna 5,2 Teic. T. bonblias 4YacTb CbipbeBOM 6a3sbl CTpaHbl
CKOHUEHTpupoBaHa Ha [anbHem BocTtoke n tore Cubupun, 3Tn Xe pernoHbl Hambonee
NepCrneKkTUBHbI AN ee HapalMBaHNS.

KpynHenwumn 3anacamum W NPOrHO3HbIMKM pecypcaMu AparoueHHoro metanna
obnagaet Wpkytckaa obnactb. Haee Tepputopum pacnonaraetcs ceBepHas 4acTb
bankano-Butumckon metannoreHM4eckom nNPOBUHLKMK, B Mpedesiax KoTopown pasBeaaHo
YHUKanbHOe 3050To-cynbdugHoe MectopoxgeHne Cyxon Jlor, nokanu3oBaHHoOe B
TEPPUreHHbIX Tonuwax, ¢ 3anacamu, gocturarowmmm 2000 T meTanna; B HEM 3aKIOYEHO
14 % ©GanaHCOBbIX 3anacoB CTpaHbl, HO CpefHee coaepXaHue 30f0Ta B ero pyaax
CpaBHUTENbHO HeBenMko — 2,1 1/T. Pag CXoXux KpynHbIX MeCTopoXaeHun — YepToBo
KopbiTo, BepHuHckoe, Nonew Bbicovanwmm — xapaktepusyetcsa pygamu ¢ 6onee BbICOKMMU
(2,3-3,1 r/T) KOHUEeHTpauuamMm MeTanna. 30M0TO B pygax CamopogHoe, CBA3aHO C KBapLi-
NMMPUTOBbLIM arperaTtoM; CyLleCTBEHHas €ero 4acTb accouuupoBaHa C nuputom. Pyapl
nerkooboraTumbl, AN U3BNEYEeHUs MeTanna MOryT NpuMeHsTbCA TPaguLMOHHbIE MeToAbl
oboraieHus. MNMporHosHble pecypckl MpkyTckon obnactu kateropum P1 oueHuBaloTCs NoYTH
B 1600 T meTanna, Tpu YeTBEPTU NX NOKANM30BaHO Ha dnaHrax mectopoxaeHms Cyxon Jlor
N B OQHOMMEHHOM pyaHoM none. B MaragaHckon obnactun ckoHueHTpupoBaHo 6onee 2100 1
3onota, unn 15 % poccnmnckmnx 3anacos.
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CylwlecTBeHHass 4yacTb NPOrHOo3HbIX pecypcoB (475 T kateropun P1) BbisBneHa B
npegenax BepxosHo-KonbiIMCKOM MeTansioreHn4Yeckom MpPOBUHLMK, OXBaTbiBalOLLEN HOro-
3anagHylo 4actb obnactu. 3pgecb B AAH-HOpsaxckon  MeTannoreHM4Yeckom  30He
paspabaTtbiBaeTCs yHuKanbHOe Mo macwTaby HaTankuHckoe ManocyrnbguaHoe 30510To-
KBapLeBoe MecTopoxaeHue, cogepxawiee 10,9 % 3anacos 3onota cTpaHbl. OHO 3akniyaeT
HeboraTble (1,6 r/T), HO nerkooboratumble pyabl. Pa3BegaHbl aHanornyHole 6onee menkue
mectopoxaeHus — [laBnuk, [eraekaHckoe u ap. B BynkaHo-nnyToHMYECKUX dopMaumsix
OX0TCKO-YyKOTCKOrO  BYNIKAHOMEHHONO Mnosica U OLHOMMEHHOM  MeTannoreHn4ecKom
NPOBMHLMMN HAXOASATCHA MECTOPOXAEHMSA 3010TO-cepebpaHbix pya Ixynbetta un [ykat, Conka
KBapueBas, Kybaka v gp.

OHM xapakTepusylTcs pasnuyHbiMi MacwtTabamm OpyaeHEeHUMS M B OCHOBHOM
BboraTtbiMu 1 nerkooboraTMMbIMKM pyaamu, codepXaHue 3o0f0Ta B KOTOPbIX AocTuraet
19,6 r/T. XapakTepHbIM MOMNYyTHbIM KOMMOHEHTOM SBnseTca cepebpo, npucyTCcTByloLlee B
pydax B pasfiMyHbIX KOSIMYECTBEHHbIX COOTHOLUEHUAX C 30510TOM, MHorga npeobnagasi Hag
HUM.

KpynHble 3anacsl (1700 T) u pecypcbl kateropuun P1 (790 T) 3on0Ta nokannsoBaHbl Ha
Tepputopun Pecnybnukn Caxa (AkyTus), CylwecTBEHHY YacTb KOTOpOM oOXxBaTbiBaeT
BepxosiHo-KonbiMckaa  meTannoreHundeckass npoBMHUMA. 30eCb  BbISIBMIEHbl  KPYMHbIE
MECTOPOXAEHUS  30M10TO-MbILWBbAKOBUCTO-CYNbPuaHbIX pya HexgaHuHckoe U Kiouyc
(cyMmmapHO B HMX 3aknyeHo 5,7 % poccuiickmx  3anacoB  3omo0Ta). 3050TO
TOHKOOUCMEPCHOE, CBSA3aHHOE C Ccynbdugamn, MNpenMyLlecTBEHHO C apCeHONMUMPUTOM,
cpegHee cogepxaHune ero B pygax 4,9 m 6,1 r/T cooTBETCTBEHHO. B pygax noBbiLeHO
cogepxaHve Mbllbsika, MNO3TOMY AN M3BMEYEeHUs 30f10Ta  HeobXoOuMbl  CHOXHblEe
TEXHOSOrMN, Takue Kak OuoBbllenayMBaHuMe WM aBTOKNaBHOE oOkucreHve. B Agblya-
TapblHCKOM MeTannoreHn4eckon 3oHe BepxosHo-KonbiMckon NpoBMHUMK pas3BenblBatoTCS
ManocynbMuaHble 30M10TO-KBapLEeBble MecTopoxaeHus TaH, [paxHoe n Mano-TapbIHCKoe.

Ha tore pecnybnukn B LleHTpanbHO-AngaHckom pyaHoM panoHe (AngaHo-CTtaHoBasi
MeTannoreHmyeckas NPOBUHLMS) BbISIBIIEHbI 30510TOPYAHbIE MECTOPOXAEHNUS,
Xapakrtepuaylowmecs pasnudHbiM coctaBoM pya. KpynHenwas KypaHaxckaa rpynna
MECTOPOXAEHUA 305TOTOHOCHbIX KOP BbIBETPMBAHUSA 3akmntoyaeT okosnio 1 % 3anacoB CTpaHbl.
Pecypcbl kateropun P1, nokanusoBaHHble B LleHTpanbHO-AngaHCKOM panoHe, JOCTUratoT
300 T1 3onorTa.

Ha Tepputopun KpacHosipckoro kpas 3aknioyeHo 6onee 12 % pocCUMCKMX 3anacoB
aparoueHHoro mMetanna (6onee 1600 T). [lNporHo3sHble pecypcbl kaTeropum P1  kpas
npesbiwatoT 400 T 3onota. OCHOBHasi 4acTb 3anacoB M PECYPCOB COCpPedoToveHa B
MeTannoreHmyecknx  30Hax EHucenckoro  kpsxka Ha  ceBepe  Antae-CasiHcKon
MeTannoreHn4eckon npoBuUHUMK. 3aecb paspabaTtbiBatoTCA KpyMHble MEeCTOpPOXAEHUS
30510TO-MbILBbAKOBUCTO-CYNbUAHBLIX Py B TEPPUrEHHbIX OTNOXeHMAX — OnumnuaguHckoe
n BepgyrmHckoe (B MX pydax COOAEPXUTCA COOTBETCTBEHHO 4,2 u  5r/T 3onoTta).
PasBegbiBaeTcs KpynHoe MeCTOpOXAeHue 30510To-CynbduaHbix pya [lonyTHMHCKoe C
KOHUEeHTpaumen 3onoTa B pyae 3,2 r/T.

OctanbHasa vactb Antae-CasiHCKOM MpOBMHLUMKM OXBaTbiBaeT Tepputopun Pecnybnuk
AnTtan, Xakacus, TbiBa, YacTu4yHO BypsaTtumn, Antanckoro kpas n Kemeposckon obnactu. Bece
OHW pacnonaratT HebonbLMMK 3anacamMm N JOCTOBEPHBbIMU pecypcamMu 1 NePCNEKTUBHbI Ha
BblIBNEHNE HEOONbLINX MECTOPOXAEHUM 30M0TO-CyNbPUAHO-KBAPLEBBIX WU KOMMIEKCHbIX
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3onotocogepxawmx pyg (B cymme umx noteHuman coctasnsgetr nodtn 400 T pecypcoB
kateropuun P1).

CywectBeHHbIMM 3anacamu 3onota (6onee 1200 T) pacnonaraet 3abankanbCkui
Kpawn; bonbluas ux 4acTb pasBefaHa B 30M0TO-CyNb(MOUAHO-KBApPLIEBLIX MECTOPOXOEHUSIX,
CBSA3aHHbIX C WHTPY3MBHbIMK KOMMSiekcaMu rabopo-gmopuT-rpaHoaAMoOpUTOBOrO CoCcTaBsa.
KoHueHTpauma 3onota B ux pyaax Bapbupyetcs oT 2 o 14 r/T. Ha oro-Boctoke Kpasi, B
npegenax MoHrono-OxoTcKoro ckrag4atoro nosica, passefaHbl MeCcTOPOXAEHUS 30510To-
cepebpsHbIX U NonMMeTanIM4Yecknx py4a ¢ NonyTHbIM 30510TOM. [1pOrHO3HbIE pecypchl Kpas
kaTeropum P1 coctasnstoTt 6onee 230 T, B ToM 4ucne novtn 100 T nokanvM3oBaHoO B pygHOM
panvoHe, rge  Haxogutcsa  KpynHoe  [lapacyHckoe — 3050TOo-Cynb(uaHO-KBapLieBoe
MEeCTOpPOXAEHNE, XxapaKkTepuaytoLleecs BbICOKMM — 15 r/T — cogepxaHuem 3o0r1oTa.

Bonee 5 % poccunckux 3anacoB 30510Ta CKOHLEHTPUPOBAHO Ha TeppuTopumn
Uykotckoro AO. 3pecb B cTpyktypax OXOTCKO-YyKOTCKOrO BYSIKAHMYECKOro mnosica
pasBedaHbl  30510TO-CcepebpsiHble  MecTopoxaeHus ¢ 6oratbiMm  pyaamu.  KpynHbiMu
paspabaTtbiBaeMbiMM OObEKTaMKN ABNAOTCA MecTopoxaeHnss Kynon, KOHUEeHTpauns 3o5noTta B
pydax kotoporo gocturaet 24,5 r/T, n isonHoe (11,9 r/T1).

B ceBepo-3anagHon 4actn okpyra (HoBocubupcko-YykoTckasi meTtannoreHnyeckas
NPOBMHLUMSA) pa3pabaTbiBaeTcss  30J5I0TO-MbILWbAKOBUCTO-CYNbUAHOE  MECTOpOXAeHue
Manckoe. Pyabl ero ynopHble, TpygHooboraTumble, HO CpefHee coaepXaHne 30510Ta B HUX,
B OTNMYMe OT ApYyrMx OOBLEKTOB 3TOr0 reofioro-fMpPoOMbILLIEHHOIO TUMa, BbICOKOE, OHO
pocturaet 15,3 r/t. Hawro-3anage Yykotckoro AO, B npegenax KonbiMo-OMONoOHCKoM
MeTannoreHM4eckon npoBMHUMK, pasBedblBaeTCs HeOaBHO OTKPbITOE KpyrnHoe MeHo-
nopupoBoe C MOMYTHbIM 30S5I0TOM MecTopoxaeHune [lecyaHka, 3akntovawowee 1,6 %
poccuUnckMx 3anacos 3omnoTta. CogepxaHue metanna B ero pygax — 0,57 r/T.

B Uykotckom AO uvMmeloTCA  NepcnekTMBbl  BbISIBIEHUA  HOBbIX  OOBEKTOB,
NPenMyLLECTBEHHO 30510TO-CEPEBPSHOrO TuUNa (NoKanu3oBaHHbIE MNPOrHO3HbIE pPecypChl
kateropumn P1 coctaBnstoT 6onee 130 T gparoueHHoOro metanna).

Ha tepputopusax [lpumopckoro, Xabaposckoro u Kamuatckoro kpasi, a Takke
CaxanuHckon obnactn, Bxoaawmx B TUXOOKEAHCKUIN BYNKAHUYECKUI NMOSIC, B COBOKYMHOCTH
cocpenoToveHO 4YyTb Gonee 6 % poccunckux 3anacoB 3onoTa. PasBegaHHble 34ecb
MECTOPOXAEHUs B nogasnswowem 60MbLNHCTBE OTHOCATCA K  30510TO-CepebpsHoMy
anMTepmManbHOMY reosioro-nNPOMbILLIIEHHOMY TUMY, CBA3AaHHOMY C BYJIKAHO-MTyTOHUYECKUMMU
dopmaumsamn, n 4acto cogepxat boraTble pyabl.

B Xabaposckom kpae B Cuxota-AnMHbCKOW METansIoreHNYeCckon MNPOBUHLNK
BbISIBNEHbI KPYMHbIE MECTOPOXAEeHUS 3Toro Tuna — MHoroBeplunHHoe u AnbasuHckoe co
CpeagHuM  copepXaHumem 3omota B pygax 27,6 wu 7 7r1/T COOTBETCTBEHHO. Psag
cpegHemacLTabHbIX 30510TO-cepebpsiHbIX 00BLEKTOB C BbicOkUM (9—41 r/T) coaepXaHnem
AparoueHHoro metanna: PogHukoBoe, O3epHoBckoe, AMETUCTOBOE W Ap. — BbISIBMIEH B
npenenax Kopskcko-KamuyaTtcko-Kypunnbckon MmeTannoreHN4eCckon npoBUHLMMN.

BepoAaTHOCTb OTKPbITUA HOBLIX 30510TO-CepedpsiHbix OObEKTOB Hauboree Benuka B
MEeTannoreHM4Yecknx 3o0Hax, BblAensieMblXx Ha TeppuTopun KamuaTtckoro kpas, rae
nokanuaoBaHo no4ytn 450 T NPOrHo3HbIX pecypcoB kateropumn P1. Moyt 14 % poccnmnckux
3anacoB 3aKfIlOYEHO B MECTOPOXAEHMUSX YpanbCKoM MeTasnforeHM4yeckonm MNpOBUHLMN; MO
BonbLuen YacTn 3TO NONYTHOE 30S510TO B pyAaxX MeaHO-KONYe4aHHbIX MECTOPOXOEHUNA.
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Cpean cobCTBEHHO 30510TOPYAHBIX OOBHEKTOB BbIAEMSAOTCA MECTOPOXOEHUSA 30M0TO-
CynbMUAHO-KBapLEBbIX pyA, CBA3aHHbIE C MHTPY3MBHbIMW Ternamu, B TOM 4ucCne KpynHoe
BepesoBckoe B CBepanosckon obnactun. CopepxxaHue 3o050ta B ero pygax — 1,9 r/T.
PaspabaTtbiBaloTcs Takke cpegHue no Macwrtabam MecTopoXOeHWS 30M0TO-CyrbuaHoro
TMNa B TeppureHHbIx Tonwax: BopoHuoBckoe (CBepgnosckas obnactb), CBeTnMHCKoe U
KypocaH KOxHbIn (YensbuHckas obnacTtb) (cogepxaHue 3o5i0Ta B UX pygax BapbupyeT oT
2,9 po 17 r/1). NepcnekTnBbl HapalMBaHNA 3arnacoB 30510Ta YpanbCKOW NPOBUHLUUN BESTUKU
M CBA3aHbl C BbISBIIEHMEM HOBbIX 30510TO-CYNb(OUAHO-KBApLEBLIX W 30510TO-MeOHO-
nopupoBLIX  MeCTopoXaeHUn (MPOrHo3Hble pecypcbl  kateropun P1  npoBuHUMK
oueHnBaroTcs 6onee yem B 400 T). ChipbeBasi 6a3a 30510Ta HOXHbIX U CeBepO-3anagHbIX
permoHoB eBponenckon Yactn Poccum cyectseHHo 6eaHee.

Ha tepputopun KapauyaeBo-Yepkecckon wn KabapanHo-bBankapckon Pecnybnuk wu
Pecnybnukn CeBepHas Ocetnss — AnaHus MNpOrHoO3vpyeTcsl BbISIBIIEHWE HOBbIX 30510TO-
cepebpsiHbIX U 30510TO-NOSIMMETANSIMYECKUX MECTOPOXAEHUA. BO3MOXHOCTM HapalmMBaHuUs
3anacoB ceBepo-3anagHblX PEMMOHOB CYLLIECTBEHHO HXKe (340eCb NoKanu3oBaHbl B OCHOBHOM
pecypcbl HAU3KUX KaTeropun).

BaXXHbIM UCTOYHMKOM 30f10Ta Cry)XaT MeCTOPOXOEHUS KOMMMEKCHbIX pya, npexge
BCEro MegHo-KonyeaHHble MeCTOPOXAEHUSA YPanbCKOro perMoHa; BaXXHENWMN cpean HUX
anattca  Oktabpbckoe u KObunenHoe B Pecnybnuke bawkopTtoctaH u [anckoe B
OpeHbyprckon obnacTu.

B cyllecTBEeHHbIX KOMMYyecTBax 30f10TO UM3BfiekaeTca U3  CynbdUOHbIX MegHOo-
HUKeneBbIX pya Hopunbckoro pyaHoro panoHa u MypmaHckon obnactu. 30n0TO Kak
NOMYTHBLIN KOMMOHEHT MPUCYTCTBYET Takke B NOSIMMETANNYECKNX MECTOPOXOEHUSX, B
MeAMCTbIX NecYaHmKax 1 MECTOPOXOEHUAX OPYrMX TUMOB.

Poccusa aBnseTcss 0OgHOM U3 HEMHOMMX CTpaH MUpa, rOe BaXKHY pofib B CbipbeBOW
Gasze n pobblMe 30M0Ta NPOLOSMKAKT UrpaTth pPOCChIMHbIE MeCcTopoXaeHus. Yucno
pa3BefaHHbIX POCCbINEN B cTpaHe — Bonee naTtu Tbicad. [Jons ux B cbipbeBon 6a3e CTpaHbl
NMOCTENEHHO COKpalwlaeTcsa M B 3anacax kateropun A+ B+ C1 B HacTosilee Bpewms
coctasnset 13 %.

OcHoBHas 4acTb poOCCbINer CcOoCpedoToveHa Ha BOCTOKE CTpaHbl: B SKYTCKOM,
LleHTpanbHo-Konbimckom,  YykoTckom,  JleHckom,  [Npuamypckom, XabapoBckOM 1
3abankanbCKkOM POCCbIMHbIX panoHax. 3anacbl 3050Ta CTpaHbl  3aKMN4YeHbl B
5894 mecTopoxaeHusix — 554 KopeHHbIX, B Yncne Kotopbix 171 komnnekcHoe, rae 305070
ABMSAETCA NOMNYTHLIM KOMMOHEHTOM, 1 5340 poCChINHbIX.

B pacnpegeneHHom ¢doHae Hegp B 2015r. Haxogunocb 269 CcOGCTBEHHO
30MN0TOPYAHbIX MeCTopoXaeHusl, 116 KoMnnekcHblXx M 2239 30/I0TOHOCHbLIX POCChINEN.
JInueHauposaHa nogasnsoLas HYacTb MPOMBbILLNEHHO 3HAYNMbIX KOPEHHbLIX MECTOPOXAEHUN
305r0Ta, 3a WCKMYeHneMm cpegHux no 3anacam banenckoro u  WtakuHckoro B
3abankanbckom kpae, PogHukoBoro B Kamuatckom kpae, kpynHoro Kiouyc B Pecnybnuke
Caxa (AkyTnsa) n yHuMkanbHOro no macwrtaby mectopoxaeHus Cyxoun Jlor B UpkyTckom
obnactu.

OcTanbHble KOpEeHHbIE MECTOPOXAEHNA HEpacnpeaeneHHoro ooHaa Hegp — Menkue,
C MeHee  KayeCTBEHHbIMW, YeM B  JIMUEH3MPOBaHHbIX  ObObekTax, pydamu.
B HepacnpegeneHHoMm doHAae Heap Haxogutca Takke 58 % pocchbinHbiX OOBLEKTOB,
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3HauyMTenbHas WX YacTb xapaktepusyeTcsi Huskum, o 0,7 r/m°, copepxaHuem metanna.
[MepeyeHb OCHOBHbLIX MECTOPOXAEHUI 30M0Ta NpeacTaBneH B Tabnvue 1.4.

B cragum oceoeHns B 2015r. Haxogmnocb 6Gonee copoka 30M0TOPYAHbIX
mMecTopoxaeHun. B 2015r. BBeaeHO B 3KCrlyaTaumilo  KpyrnHoOe  30510TO-KBapLEeBO-
mManocynbungHoe MectopoxaeHue [laBnuk B MaragaHckon obnactu (M3 ero Hegp B
TeyeHne roga fobeuito 3,1 T 3onoTa). Ero paspabotky ocywectensetr AO «3K ,lMaBnuk®,
CTPYKTypHOE nofpasfernieHMe uHBeCcTUUnoHHon komnanun «APJIAH». [locne Bbixoga
pyoHMKA Ha MPOEKTHYH MOLHOCTb Ha Hem Oyaet usBnekatbca 7,4 T 30n0Ta B roA.
KpynHenwmm cpean noarotaBnvMBaeMbiX K 3dKcnnyataumm saBnsetca  HartankuHckoe
mMecTopoxaeHne B MaragaHckon obnacTtu, NULEH3MEN Ha €ero aKcnnyatauuio Bnageet
OAO «PygHuk um. MatpocoBa», pfodepHee npegnpusatue [1AO «[lontoc». B 2015T.
yTBEPXKAEH OOHOBMEHHbLIN MPOEKT pa3paboTkM MecTopoxaeHusi. Bbixog oboratutenbHowm
¢abpukn Ha NPOEKTHY MOLLHOCTL Mo nepepaboTke pyabl B o6beme 10 MnH T pyabl B rog
HameuyeH Ha 2018 r.

B 2015 r. komnaHmm Polymetal International plc. u AO «[llonoc», cosganu
coBmecTHoe npeanpusatue (CI1), B pamkax kotoporo Polymetal International plc. nonyyuna
npaso (18%) y4acTBoBaTb B 0CBOEHUN HexaaHuHCKoro mectopoxaeHus B Pecnybnuke Caxa
(Axkytna). KomnaHua moxeTt yBenuuutb ceoto gonto B CIT go 50% nytem MHBeCTMpOBaHWUSA
CpeacTB B TeuyeHMe nocreaywwmx JeTtblpex net. Ha mectopoxgeHun BedyTtcd
reonoropassefiodHble paboTbl U NOAroTaBMMBaETCA TEXHUKO-3KOHOMUYECKOe OBOCHOBaHWME
npoekTa pa3paboTku.

Komnanna OOO «HeptoHrpu-Metannuk» B 2015-2016 rr. Bena  OMbITHO-
NPOMBILLMEHHYIO 3KcnnyaTauuio mMectopoxaeHus pocc B Pecnybnuke Caxa (AxkyTtus).
Bbixog npeanpmaTusa Ha NOMHYH NPOM3BOACTBEHHYH MOLLHOCTb B 06bemMe 12 MnH T pyabl B
rog s3annaHuposaH Ha 2018 r. Ha mectopoxgeHun [NonyTHMHCKoe B KpacHOSIpCKOM Kpae
komnaHmsa OOO «KpacHosipckoe [Pl» Havana onbITHO-3aBepOYHble paboTbl B KOHType
Kapbepa. B pe3ynbTate OonbiTHO-NPOMbILLNEHHOW O00bLIYN n3BnedeHo ns Hegp 0,4 T 3onorTa.
Ha wmectopoxgeHun Kekypa B Yykotckom AO komnavus 3AO0 «basoBble MmeTtannbi»
yTBEpAMna MOCTOSIHHbIE pasBedoYHble KOHOUUMM Ans pa3paboTkm KOMOUHMPOBAHHbLIM
crnocobom. [NMpoekTHast MOWHOCTb oboratutensHon oabpukm coCcTaBUT OKONO 1 MNH. T pyabl
B roa.
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Tabnunua 1.4 — OCHOBHblE MECTOPOXAEHUS 30510Ta

3anacshl, T [onsa B CopepxaHwue [oBbiua ns
Hepgpononb3oBartens, "eonoro- ©anaHcoBbIX 3ofi0Ta B Hemp B
MecTopoXaeHue NPOMbILLIEHHbI TUM A+B+C1 C2 3anacax PO, pygax (r/T) n 2015 1. T
% neckax (r/m°) K
AO «PygHuk nm. MatpocoBa»
HatankuHckoe (MaragaHckas | 30n0To-KBapLEeBbIf 1259,9 250,4 10,9 1,6 0,1
obnacTtb)
AO «HOxHo-BepxosiHckasa ropHogobbiBatoLast KOMNaHnsa»
HexpgaHuHckoe (Pecnybnvka | 30n0TO-MbILIbSIKOBO- 278,7 353,3 4.4 4,9 0
Caxa (Akytua)) CyNnbUAHBLIN
MAO «I"anckun TOK»
Manckoe (OpeHbyprckas MepgHo-kon4yegaHHbIN 367,9 41,1 2,9 1,1 57
obnacTtb)
AO «[Montoc BepHUHCKoE» »
BepHuHckoe (UpkyTckas 30N0TO-CyNbUOHbLIN 97,9 153 1,8 3,1 8,7
obnacTtb)
AO «[Nontc KpacHosipck»
BnarogatHoe (KpacHosipckuin | 30M0TO-KBapLEBbLIN 195,6 33 1,4 2,5 14,6
Kpan)
OnumnuaguHckoe 30N0TO-MbILLBAKOBO- 112,2 115,6 1,4 4.2 7,3
(KpacHosipckun kpan) CynbpUaHbLIN
Tutumyxta (KpacHosipckui 3onoTo-cynbhungHo- 29,1 16,3 0,1 4,7 5
Kpawn) KBapLEeBbIN
OO0 «I'OK "Banmckas"»
MecyaHnka (Yykotckuin AO) MegHo-nopdunpoBbIN 178,6 55,2 1,6 0,57 0
OAOQ «3onotopyaHas komnanus "lMaenuk"»
Maenuk (MaragaHckas 30n0T0-KBapLEBbIN 50,6 101,6 1,1 2,8 3,1
obnacTtb)
000 «Pecypcbl AnbasnHo»
An6a3uHckoe (XabapoBckuii | 3onoTo-cepebpsiHbii | 58,5 78,6 1 6,6 8,2

LTOZ—6V7 1N
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3anacshl, T [Jona B CopepxaHue [oBbiua ns
Hepgponone3oBarersb, "eonoro- ©anaHcoBbIX 3onoTta B Hemp B
MecTopoXaeHue NPOMbILLIEHHbI TUM A+B+C1 C2 3anacax Po, pygax (r/T) n 2015 . T
% neckax (r/m°) K
Kpan)
00O «HeptoHrpn-Metannmk»
Npocc (Pecnybnuka Caxa- 30Mn0TO-KBapLEeBbIV 73,3 60 1 0,8 15
AkyTna)
000 «3onotopygHasa koMmnaHus «Manckoe»»
Mawckoe (YykoTtckuin AO) 30M0TO-MbILIbSAKOBO- 32,9 91,6 0,9 15,3 4
CcynbUaHbIN
000 «Amypckoe reonoropassefoyHoe npeanpusatTme»
Bamckoe (Amypckas 3onoTo-cepebpsaHbii 17,4 90,1 0,8 4,1 0
obnacTtb)
00O «TaceeBckoe»
TaceeBckoe (3abarkanbckui | 30510TO-cepebpsHbIN 21,8 83,8 0,8 4,6 0
Kpawn)
000 «CeBepo-BocTovHasa reonoropassegoyHasi KOMNaHUA»
MepekaTHoe (MaragaHckas 3o0noTo-cepebpsiHbIf 4,3 103,9 0,8 0,7 0
obnactb
AO «YykoTckasa MK»
Kynon (YykoTckuit AO) | BonotocepebpsHbin | 28,4 37,1 0,5 24,5 12,6
00O «bepesoBckoe pygoynpasneHve»
Bepesosckoe (CBepanosckas | 3onoTo-cynbduaHo- 59,7 30,2 0,6 19 0,7
obnacTb) KBapLeBbIn
00O «KpacHosipckoe MPIM»
MonyTHWHCKOE 3onoTo-cynbnaHbIN 23,3 68,9 0,7 3,2 0,4
(KpacHosipckumn kpan)
MaHnmba (KpacHospckui 30n0T0-KBapLEBbLIN 19,6 44,1 0,5 2,5 0
Kpan)
AO «ToHopa»
YepTtoBo KopbITo (UpkyTckaa | 30M0TO-CynbgpuUaHbIN 76,2 10,7 0,6 2,3 0

obnacTtb)

LT0ZC—6V J1M
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3anacshl, T [Jona B CopepxaHue [oBbiua ns
Hepgponone3oBarersb, "eonoro- ©anaHcoBbIX 3onoTta B Hemp B
MecTopoXaeHue NPOMbILLIEHHbI TUM A+B+C1 C2 3anacax Po, pygax (r/T) n 2015 . T
% neckax (r/m°) K
AO «AnpgansonoTto 'PK»
KypaHaxckas rpynna Kopbl BblIBETPUBaAHUA 73,4 6,5 0,6 2 4,9
(Pecnybnuka Caxa (Akytns))
3A0 «PygHuk "3anagHas-Knoun'"»
KntoueBckoe (3abarkanbckuii | 30n0To-cynbuaHo- 48,6 27,2 0,6 2 0
Kpawn) KBapLeBbIn
OO0 N'PK «AMukaH»
BenyruHckoe (KpacHosipckun | 30N0TO-MbILIbSAKOBO- 32,6 38,6 0,5 5 1,8
Kpawn) CynbUaHbLIN
00O «CeBepHoe 30/10TO»
NBoitHoe (YykoTckuit AO) | BonoTocepebpsHbIN 4,9 | 324 0,3 11,9 12,2
OO0 «[JapacyHckuin pygHUK»
[apacyHckoe 31,1 25,3 0,4 14,9 0,2
(3abankanbckun kpan)
3ornoTo- cynbunaHo-
Tanatynckoe KBapLIEeBbIi 23,5 7,3 0,2 9,1 0,4
(3abankanbckun kpan)
AO «AMeTnCTOBOEY
AmeTuctoBoe (Kamuyatckum 3o0noTo-cepebpsiHbIn 21,5 29,3 0,4 12,2 0,5
Kpawn)
3A0 «basoBble meTannbI»
Kekypa (YykoTckuit AO) | BonoTo-kBapLEBBbIi 473 | 149 0,4 9,4 0
AO «MHorosepLIMHHOE»
MHorosepLunHHOE 3onoTo-cepebpsiHbIn 24 18,5 0,3 24,7 3,2
(XabapoBckun kpan)
000 «OpeHbyprckas ropHasi KOMNAHUSA»
BacuH (OpeHbyprckas 3onoTto-cynbuaHo- 1,4 43 0,3 4,8 0
obnacTtb) KBapLeBbIn
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3anacshl, T [Jona B CopepxaHue [oBbiua ns
Hepgponone3oBarersb, "eonoro- ©anaHcoBbIX 3onoTta B
MecTopoXaeHue NPOMbILLIEHHbI TUM A+B+C1 C2 3anacax Po, pygax (r/T) n ZF(!)?.%pr BT
% neckax (r/m°) K
3A0 «CAXA lNong MamHUHM»
Peka Bonblion KypaHax, [peBHsAs pocchinb 42,2 0 0,3 287 mr/ m° 0
(Pecnybnuka Caxa (Akytns))
000 «CoBpyaHUK»
Onbpopano (KpacHosipckuin | 30M10TO-KBapLEBbIN 4,9 27,8 0,2 2,8 2,7
Kpan)
OO0 «ManomMbIpCKunin pyaHuk»
Manomsblpckoe (AMypckas 3onoTo-cynbhungHo- 18,3 15,3 0,2 2,3 1,7
obnacTb) KBapLeBbIn
AO «KamyaTckoe 3010TO»
BapaHbeBckoe (KamyaTckui | 3on0TO-CcepebpsiHbIN 11,4 18,6 0,2 8,1 0
Kpawn)
OAO «[oKpOBCKUI PyOHUKY
MuoHep (Amypckas obnactb) | 3onoTo-cepebpsHbilii 7,2 | 111 0,1 1,8 5,6
OO0 «XakaHOXXnHCKas»
XakKaHOKMHCKOe 3onoTo-cepebpaHbi 25 0,6 0,2 11,1 0,4
(XabapoBckuii kpan)
OAO «PygHuk KapanbBeem»
KapanbBeemckoe (MykoTtckmin | 30n0TO-KBapLEBbIN 2 7,1 0,07 14,1 1,8
AO)
AO «HOxypansonoto 'pynna KomnaHun»
CeetnuHckoe (YensbuHckaa | 30n0To- CynbgpuaHbIv 13,6 2,1 0,1 2,6 55
obnactb)
AO «HOxypansonoto 'pynna Komnanuny» , OAO «BocTovHas»
Koukapckoe (YensbuHckas 3onoTo-cynbhungHo- 10,4 9,9 0,1 11,1 1,3
obnactb) KBapLEBbIN
3A0 «3onoto CeBepHoro Ypana»
BopoHLIoBCKOE | BonoTo- cynbuaHbIA | 2,9 | 9.3 0,09 16,9 3,8
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3anacshl, T [Jona B CopepxaHue [oBbiua ns
Hepgponone3oBarersb, "eonoro- ©anaHcoBbIX 3onoTta B Hemp B
MecTopoXaeHue NPOMbILLIEHHbI TUM A+B+C1 C2 3anacax Po, pygax (r/T) n 2015 . T
% neckax (r/m°) K
(CBepanoBckasi 06nactb)
OO0 «bepeanToBbIn pyaHUK»
BepeauTtoBoe (AMypckas 3onoTo-cynbpunaHo- 12,1 3,3 0,1 6,9 2,9
obnacTtb) KBapLeBbIn
AO «Kamrong»
ArnHckoe (Kamyatckuin kpawn) \ 3onoTo-cepebpaHbIv 9,9 2,8 0,1 54,5 1
OAQ «bypsaTsonoTo»
3yH-XonbuHckoe 3onoTo- cynbhungHo- 6,2 2,1 0,06 11,6 15
(Pecnybnuka bypstus) KBapLeBbIn
NpoknHguHckoe (Pecnybnuka 3,5 4,5 0,06 18,7 2,1
BypsaTtus)
HepacnpegeneHHbin doHA
Cyxon Jlor (UpkyTckas 30Mn0T0- CyNbpUaHbLIN 1378,9 574 14,1 2,1
obnacTtb)
Krouyc (Pecnybnuka Caxa 30N0TO-MbILLBSKOBO 70,9 104,3 1,3 6,1
(AxkyTmna)) CyNnbUAHBLIN
UtaknHckoe (3abawnkanbckuin | 3on0To-cynbdumaHo- 19,1 43,4 0,4 8,9
Kpawn) KBapLeBbIn
Banernickoe (3abarikanbcknin | 30n0TO-cepebpsiHbIN 28,8 11,5 0,3 2,1
Kpan)
CepebpsiHoe 3o0noTo-cepebpsiHbIn 16,5 24,4 0,3 1,6
(3abankanbckun kpamn)
PoaHukoBoe (KamyaTckum 3onoTo-cepebpsiHbIn 8,6 22,2 0,2 5,8

Kpan)
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B pesynbtate reonoro-passegoydHbix pabot B 2015 r. Ha ydeT B [oCcyaapCTBEHHOM
GanaHce 3anacoB MoOnesHbIX mMckonaemblx Poccuinckon Pepepauumn nocTaBrneHbl 3anachl
3onoTta kateropun A + B + C1 22 KOpeHHbIX 1 63 POCCbINHbIX MECTOPOXAEHMI, COCTaBUBLLNE
130,1T. BTomM u4ucne 16 cobBCTBEHHO 30M0OTOPYAHbIX M 6 KOMMSIEKCHbIX OOBLEKTOB,
CymMMapHble 3anacbl kateropum C1 koTopbix coctaBunu 122,1 T, kateropun C2 — 377,4 T.
CambIM KpynHbIM Cpean BHOBb YYMTbIBAEMbIX KOPEHHbIX 0OBEKTOB siBnsieTcsa Manmbikckoe
30M10TO-MeHO-NopcMpoBoe MecTopoxaeHne B XabGapoBCKOM Kpae C 3anacamu 3oroTa
kaTeropun C1 B konuyectee 69,4 T, kateropun C2 — 208,7 T, pasBegbiBaeMoe KOMMNaHneu
OO0 «AmMyp MwuHepanc». B tom xe pernoHe komnaHuen OOO «HKI “Pecypc’» OTKpbITO
30510TO-KBapLeBoe MmecTopoxaeHue «lonsHka» ¢ 3anacamu 3onoTa kateropum C1 B o6beme
1,71, kateropum C2 — 10,7 1. B KpacHosipckOM Kpae y4yTeHbl 3anacbl Tpex 3050To-
KBapLEBbIX MECTOPOXAEHUN C CyMMapHbIMK 3anacamu kateropum C1 B Konuyectse 19,6 T,
kateropun C2 — 50,8 T 3onota. CambiM KpPYMHbIM W3 HUX SBMSIETCA MECTOPOXAEHME
MaHnmba, passegoyHble paboTbl Ha Hem ocywectensger OO0 «KpacHosipckoe [Ply».
B Amypckon obnactn 30n0To-MeHO-NopUpPoBOE MECTOpOXaeHne WMkaHckoe ¢ 3anacamu
3onota kateropum C1 B KonmyectBe 15,2 T, kaTeropmn C2 — 41,8 T OTKpbINa KOMMaHWA
00O «AmMypmeab». Y4YTeHbl, KpOMe TOro, TpuM HebOomMbLUMX 30510TO-CyNb(UaHO-KBapLIEBbLIX
obbekTa ¢ cymmapHbiMKn 3anacamu 3onota kateropumn C1 B obveme 3,4 T, kateropmm C2 —
2,2 1. 3onoTo-cynbunaHsle mectopoxaeHns CmexHbin yyactok (7,8 T kateropum C1, 38,3 T
kateropun C2) n Nypbenckoe (9,9 T kateropmn C2) Bnepsble yuTeHbl B VIpKyTCKOM obnactu;
oHu passegbiBatoTca komnaHuamu AO «lMepeeHeu» n OO0 «TexcepBUC» COOTBETCTBEHHO.
B Pecnybnuke Caxa (Akytus) OOO «HeptoHrpu-MeTannmk» OTKPLITO MECTOPOXAEHME
OKUCNEHHbIX pya TemHoe ¢ 3anacamu 3o50Ta kateropun C1 B konuvecTtse 3,5 T, kaTeropum
C2— 0,81. 3anacbl 3o050Ta 63 HOBbLIX POCCHIMHbLIX MecTopoXaeHun kateropun C1
coctaBunu 8 T, kateropun C2 — 4 7.

Mpupoct 3anacoB 3onota kateropun A+B+C1 npu pgopasBedke M3BECTHbIX
mecTtopoxageHun B 2015 r. coctasun 342,4 1. Hambonee 3Hauumbii NpUpPOCT 3anacos
kateropun C1 nonyyeH Ha paspabaTbiBaeMOM MecTopoxaeHun BepHuHckoe B UpkyTckom
obnactu; ero 3anacbkl kateropun C1 B xoge Aopassenku yBenuuunucb Ha 106,9 1. Ha
ocBamBaeMoOM  MecTopoxaeHuu  [lepBeHeu, rge  reonoro-passefoyHble  paboThbl
ocywectendaet AO «[lMontoc BepHuHckoey, 3anackl kateropun C1 yBenuumnuce Ha 5,7 T.

B KpacHosipckom Kpae npupocT 3anacoB kateropum C1 B pesynbTate reosioro-
pa3BedoydHbiX paboT coctaBun 29,4 T 3onoTta. oyt nonoBuHa 3aToro konuyecrtea 12,9 T,
noslydeHa Ha mecTtopoxaeHun 3oniotoe, ocBoeHue kotoporo Begetr OO0 «CoBpyaHUK».
Komnanuna AO «[Montoc KpacHosipck» npupacTtuna 3anackl kateropum C1 OnumnmMagmHcKoro
MeCTOPOXaAeHust Ha 7,2 T.

B Xabaposckom kpae OO0 «Pecypcbl AnbasnHo» B pesynbTaTe pa3Begkm yBennimno
3anacbl kateropum C1 AnbasmHckoro MectopoxaeHus Ha 46 T 3onota. Ha mecTtopoxaeHunn
MepeBanbHOEe NpMpoCT 3anacos 3o5oTa kateropumn C1 coctasun 17,5 T; ero paspabaTbiBaeT
OO0 «Amyp  3onoto». Komnauma AO  «MHOroBeplwmHHOE» Ha  OAHOUMEHHOM
MECTOPOXAEHUN yBENMYUIIA 3anacbkl 30510Ta B pe3ynbTaTe reosioropasBefoyHbix paboTt Ha
2,4 1, nepeoueHkn — Ha 0,4 T1.

B MaragaHckon obnactu Hambonee 3HauMmbli NpupoCT 3anacoB kateropun C1 B
konuyectee 23,4 T nonyyeH Ha MectopoxaeHuu [eraekaHckoe; ero ocBamBaer OOO
«MaragaHckoe [Pll». B uenom B 2015 r. 3a cyeT passedku 3anacbl kateropum C1
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COBCTBEHHO 305I0TOPYAHbIX MECTOPOXAEHWUM yBenuuunucb Ha 3255 T, nNpuMpocT mMx Ha
POCCbIMHbIX 06BbEeKTax cocTaBmn 53,2 T, 3anacbl NOMYTHOrO 30510Ta yBENUYUIMChb Ha 93,8 T.

B pesynbTate nepeoueHkn cyulectBeHHO cHusunmce B 2015 r. 3anacbl 3onoTa
mMecTopoxaeHus ToipHblayd B KabapauHo-bankapckon Pecnybnuke. 3pecb CHATbI C
rocygapCTBeHHOro yyeta 3anacbl kateropun C1 B obbeme 32,8 T, B pesynbTate 4yero Ha
GanaHce MeCTOpOXOEeHWsa ocTanucb TONbKO 3anackl kateropum C2 B KonuyectBe 5,4 T u
3abanaHcoBble 3anackl — 29,4 T.

B Yykotckom AO B xoae nepeoueHKkM Bblpocnu Ha 36,8 T 3anackl 30510Ta Kateropuu
C1 mectopoxaeHust Kekypa; pabotbl Ha Hem BeaeT 3A0 «basosble Metannbi». B 10 xe
BpeMsa Ha MecTopoxaeHun KapanbBeem 3a c4eT nepeoueHKM OHU YMeHbLUMnucb Ha 15,1 T,
NPUPOCT B XOAE reosioro-pa3BefoyHbIX paboT coctaBmn Tonbko 1,4 T. PaspaboTky ero Beger
OAO «PygHuk KapanoBeem».

Takum obpasom, C y4eTOM reonoro-pasBegoydHbix paboT, yobinn npu gobbive, notepb
npun aobblve, nepeoueHKn, CNMcaHus U NHbIX NPUYMH POCCUIACKME 3anackl 30510Ta KaTteropum
C1 B 2015 r. Bbipocnu no cpaBHeHuto ¢ 2014 r. Ha 153,4 T (Ha 1,9 %), 3anackl kaTeropum C2
yeenuynnuck Ha 530,1 T (Ha 10,3 %).

CornacHo gaHHbIM Coto3a 30/10TONPOMBILLIIEHHUKOB 00beM A06bI4M 1 Npon3BoacTBa
3onota B Poccunckon depepauum B 2016 r. goctur 297,4 1, yto Ha 1,2 % Gonblle, yem B
2015r. OcHoBHble nokasaTenn npou3sBoacTBa 3o5ota B Poccum 3a 2009-2016 rr.
npeacraeneHsl B Tabnuue 1.5.

B 2016 r. HambonbLuMiA NPUPOCT NPOM3BOACTBA 30/10Ta NPOAEMOHCTPUPOBAN CErMEHT
3onotocogepawmx kKoHueHtpatoB — Ha 38,9% (oo 8,8 1 3onota). Takke Ha 2,8%
yBENUYNNOCh NPON3BOACTBO 30/10Ta B CrIMTKaX M3 COBCTBEHHO 30/10TbIX MECTOPOXAEHUNA (00
238,8 T1). [Mpn aTOM NPOM3BOACTBO NOMNYTHOrO N BTOPUYHOrO 30510Ta cHM3unocb Ha 11,1% (oo
14,8 T) n Ha 9,0% (8o 35 T) COOTBETCTBEHHO.

B 2016 r. npousBoactBo 3onota B Poccum yBenmumnocb Kak B pesynbTaTte
peanu3aunmn HOBbIX MPOEKTOB (Ha MecTopoxaeHuax Ceetnoe n Onbya komnaHun Polymetal
Int. Plc n gp.), Tak n 3a c4eT paclMpeHns U MoAepHU3aLUN OENCTBYIOWNX MOLLHOCTEN Ha
TakMx 3050TOpYyAHbIX MecTopoxaeHusix, kak [laeBnuk (UK «Apnany»); OnumnuagmnHckoe,
BnarogatHoe, BepHuHckoe, wmecTopoxaeHus KypaHaxckon rpynnbl (PJSC  Polyus);
mecTtopoxaeHne AmetuctoBoe (AO «3onoto KamuaTtkmy», Bxogut B [K «PeHoBay);
mecTopoxaeHune AnekcaHgposckoe (BAO «['PK «3anagHas»); mectopoxaeHus Kodkapckoe
n bepesHskoBckoe (AO «HOxypansonoto K»); mectopoxaeHne TabopHoe (Nord Gold SE);
mecTopoxaeHunsa JlyHHoe n MypsuHckoe (MAO «Cenurgap»); mectopoxaeHne CaBKUHCKOe
(Mangazeya Mining Ltd.) n gp.

B 2016 r. npousowno yeenuyeHne obbema MNpPOM3BOACTBA 30510TOCOAEPXKALLUNX
(PFTIOTOKOHLUEHTPATOB, BbIBO3MMbIX 3a pybex. 3OTo cBuaeTenbcTByeT 06 yBenvyeHuu
Konu4yecTBa 30510Ta, 40ObIBAEMOro B CTpaHe M3 yrnopHbIX pya, peHTabenbHas nepepaboTka
KOTOpbIX MOKa HEBO3MOXHa Ha Tepputopun Poccun. lNepBas TOHHa 3050Ta B KOHLUEHTpaTax,
peanu3yemMbiXx Ha BHeELIHEM pbliHKe, Obina npoussegeHa B 2010 r. n coctasuna 0,5 % ot
COBOKYMHOro npoussogctBa. C TOoro MOMEHTa MPOM3BOACTBO  30/10TOCOAEPXKaLLMX
(PNOTOKOHLUEHTPATOB MNOCTEMNEHHO yBenuyuBanocb, focturHys k 2016r. 8871 (3% ot
COBOKYMHOro NPOn3BOACTBA).
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Tabnunuya 1.5 — OcHoBHbIE NOKa3aTeNn PasBUTUSA POCCUICKOro pbiHKa 3onoTta B 2009-2016 r.

Nokas3aTenb

2009

2010

2011

2012

2013

2014

2015

2016

MpounsBoacTBo
3onoTa B
cnuTkax, T

205,4

201,5

208,3

221,4

249,4

282,7

287,4

288,6

[obblyHoe, T

178,4

176,3

185,9

197,4

215,7

230,7

232,3

238,8

MonyTHoe, T

14,5

12,7

14,5

15,5

16,0

16,2

16,6

14,8

BTopuyHoe, T

12,4

12,6

7,9

8,5

17,8

35,8

38,5

35,0

MpounsBoacTBo
3o5fo0Ta B
KOHLEeHTpaTax,
peann3oBaHHbIX
Ha BHELUHEM
PbIHKE, T

1,0

2,2

3,3

5,4

5,7

6,4

8,8

Mpoun3BoacTBo
3onoTta B
CNUTKax n
KOHLEHT-paTax,
nToro, T

205,4

202,5

210,5

224,7

254,8

288,5

293,8

297,4

bonee 99% obuwepoccuinckon AodblumM obecneymBaeTcs 3a cyeT 12 perMoHoB, rae
rogoBble 06bembl gocTurann 5 T n bonee 3a nocnegHue Tpu roga. B uenom gobbiya 3onoTta
B Poccumn Bepetcs B 25 pernoHax. CBegeHust 00 OCHOBHbIX 3010TOA0OLIBAOLLNX PErMOHAX
P® npeactaBneHsl B Tabnuue 1.6.

Tabnuua 1.6 — QuHamumka AoObluKn 3010Ta B NATU OCHOBHbLIX 30/10TOA0OLIBAOLMX permoHax PO

Pervon 2010r.,, | 2011 r., | 2012r., | 2013r., | 2014 r., | 2015 ., | 2016 T.,
T T T T T T T

KpacHosipckuii kpaw 36,1 39,5 44,0 47,3 47,2 50,0 55,1
YyKOTCKMN aBTOHOMHbIN
oKpyr 249 20,1 18,0 21,4 30,3 30,5 28,8
MaragaHckas obnactb 15,6 15,4 19,6 21,1 23,8 23,6 27,3
Pecnybnuka Caxa
(AxkyTns) 18,6 19,4 20,8 22,0 23,1 25,3 23,5
Amypckas obnacTb 19,8 29,1 28,7 30,7 29,3 25,9 22,9
Mpoune pernoHsbl 62,3 64,6 69,6 78,6 82,7 83,4 90,1
WUtoro 177,3 | 188,1 | 200,7 | 221,1 | 236,4 | 238,7 | 247,7

JIngepamn B pentuHre cybvektoB PP no gobelye 3onota ssnstoTcs KpacHosipckui

Kpan, YyKOTCKMM aBTOHOMHbLIN OKpyr W MaragaHckas ob6bnactb. B 2016 r., notecHus
Amypckyto obnacte u Pecnybnuky Caxa (Akytus), MaragaHckaa obnacte nogHsnacb C
NATOr0 MecTa Ha TpeTbe, YTO OOYyCNnoBNEHO NPeuMyLLEeCTBEHHO yBennyeHnem ob6bemoB
pobblun komnanmamm AO «lMaenuk» n OAO «I'OK ,Bepenex“». B cBolo ovepeab, Amypckas
obnactb n Pecnybnuka Caxa (Akytns) cHnsnnmn obbembl Aobblun. CokpalleHne B AMypCKon
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obnactTm cBs3aHO C nageHMeM YpPOBHA A00blMM  Ha MECTOPOXOEHUAX KOMMaHUu
Petropaviovsk Plc, a B Pecnybnuke Caxa (AkyTusi) — c ocTtaHoBKOW paboTbl HEKOTOPbIX
ManblXx U cpegHux npeanpuatuin, B ToM uucne OOO «AnbyaHeu», OOO «AHTapby,
000 «OnmsakoHbe», OO0 «blnen», OO0 «HaumMoHanbHaa apTenb crTapaTenen HapodoB
Cesepa "CYJTYC"».

B nocnegHee pecatunetne obbem [oOblYM 30M0Ta U3 POCCHINHBIX MECTOPOXOEHWUN
npakTuyeckn He meHancsa. MmHumansHoe 3HadeHne 6bino 3adgukcuposaHo B 2009 r., nocne
yero Habnoganca HebomnbLWOW, HO YCTONYMBLIN POCT OOGBEMOB POCCHINHON 30M10TOA0OLIYN,
3a KOTOpbIM nocregoBana crabunmsaumss Ha ypoBHe 70-71T/r. [oObidy 30mnota u3
POCCBINHbIX MECTOPOXAEHUA BedeT psan  KPYMNHbIX  POCCUUCKUX  3010TOO00bLIBAOLLMX
komnaHmm — [TAO «[llontoc», AO «HOxypansonoto Ky, GV Gold v gp. Ha poccbinHoe
30M0T70 npuwnock 29 % ot obuwen gobbium B 2016 r. — Takom nokasaTtenb ABMSETCA OAHUM
13 Hanbonee BbICOKMX B Mnpe. OH cBUAETENbCTBYET O 3HAYMTENBbHOM NOTeHUnane passeaku
HOBbIX KOPEHHbIX MECTOPOXAEHWW, MOCKOSIbKY POCCHIMHbIE MECTOPOXAEHUS OTHOCATCA K
MHOMKATOpaM HanuMyuusa KOPEHHOro 3o0f0Ta U UCTOpUYeckn oTpabaTtbiBanucb B MNEPBYHO
oyepeap.

[obblya 30mn0Ta M3 KOpPEHHbIX (PyAHbIX) MecTopoxaeHun B nocnegHue 20 net
ycTOM4MBO pacteT. HemanoBaxHbIM (pakTOpoM 3TOro pocta SBMAAETCH pacluMpeHune
NPUMEHEHNSA TEXHOSIOMMU KYYHOrO BbllLEeNavyMBaHUA, a Takke pasBuUTME MPakTUKM paboTbl
KOMMaHWM oTpacnu ¢ ynopHoiMu pyaamu. No cpaBHeHuto ¢ 2015 . B 2016 r. gobbiva 3omnoTa
N3 KOPEHHbIX MECTOPOXAEeHU yBenuumunace Ha 4,6 % (oo 176,3 7).

3a 2016 r. KonmMyecTBO 30M10TOA0ObLIBAKOLLNX KOMMAHUA B CTPaHe yBENU4Mnochb ¢ 475
Ao 518, B OCHOBHOM 3a cyeT Hebonbwux npeanpuaTuim C¢ rogoBon gobbiven meHee 1 T.
[aHHas TeHoeHuMs HabnwgaeTca BTOPOW rod NOAPSA M CBUOETENbCTBYET O COXPaHEHMM
WHBECTMLUMOHHON nNpuBrieKkaTenbHOCTU oOTpacnu. TeM He MeHee 62 % Bce [00bluK
npuxogutca Ha 10 KPyNHEMLWMX UrFPOKOB, KOTOPbIE SABMSKOTCS ABMXYLLEW CUION pasBUTUS
oTpacnu (cm. Tabnuuy 1.7).

Tabnuua 1.7 — OuHamuka o6bemoB 4o6bi4m 3o10Ta 20 KpynHENLLIMX 3010TO400LIBAIOLLINX
Komnanum B PO

Komnanus 2014, 7 | 2015, | 2016, T ;i?::a Temn pocra | TlporHos
’ ’ ’ 2016, % 2016/2015, % 2017, T

MAO «[lontocy 52,7 54,8 59,8 |22,8% 9,2 % 64,5-66,1
Polymetal Int. Plc 26,3 24,7 24,8 9,4 % 0,5 % 24,7-25,0
3AO «YykoTckas IMK»
(BxoauT B Kinross Gold
Corp.) 21,3 21,7 20,7 7,9 % -4,6 % 20,4-20,6
AO «HOxypansonoTto
K» * 7,3 13,0 14,5 55 % 11,6 % 15,0
Petropavlovsk Plc 194 15,7 13,0 4,9 % -17,4 % 13,0-14,3
Nord Gold SE 10,6 10,6 8,3 3,2% -21,6 % 8,0
Highland Gold Mining Ltd 6,7 6,6 6,9 2,6 % 52 % 6,7-7,0
AO «3ornoTto KamyaTkun» 1,8 2,3 5,5 2,1% 134,6 % 5,5-5,8
GV Gold 55 5,6 51 1,9% -9,6 % 6,7
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KomnaHus 2014, 1 | 2015, 7 | 2016, T Lll:l):;a Temn pocra Mportos
! ! ! 2% 16, g | 2016/2015, % 2017, 7

OAO «CycymaH30mn0TO» 4,0 4,2 4,5 1,7 % 7,1 % 4,0
MAO «Cenurgap» 3,6 3,5 4,3 1,7% 24,4 % 5,0-5,5
AO «[MaBnuk» 0,0 1,1 3,7 1,4 % 242,1 % 4,0-4,5
3A0 «IPK «3anagHasa» 2,6 2,9 3,3 1,2% 12,8 % 3,2
3A0 «KoHuepH ,Apbat*y 2,0 2,7 2,7 1,0% 1,9% 2,6
3A0 «Butum», aptensb
cTapaTteneun 2,4 2,5 2,6 1,0 % 2,0 % 2,5
AO «ConoBbeBcKum
NPUNCK» 2,2 2,5 2,5 0,9 % -2,4 % 3,0-3,5
AO «[lMouck 3onoto» 2,4 2,6 2,4 0,9 % -8,0 % 2,4
OAO «I'K ,bepenex‘“» 2,1 1,8 2,2 0,8 % 23,9 % 1,7
00O «Kypunreo» 0,0 1,7 1,5 0,6 % -8,9 % 1,5
OAO «PyaHuk
KapanbBeemy (Leviev
Group) 1,6 1,5 1,4 0,5 % -5,4 % 1,5
% oT 0bLEepoccUnCcKom 72,6 % —
noo6bIun 69,1% | 71,3% | 72,3 % 74,6 %
lMpoyne komnaHuu 78,1 73,4 72,7 | 27,7 % -0,9 % 68,6—74,1
Wtoro ** 252,7 | 255,3 | 262,4 2,8 % ~270

* B 2015 r. AO «tOxypansonoto 'K» npunobpeno OO0 «CoBpyaHMK».
** Bknoyas Npom3BOACTBO 30/10TOCOAEPXKALLMX KOHLEHTPATOB, BbiBE3EHHbIX 13 P®, 1 nonytHoe
30510T0.

Hecmotpa Ha 1O 4yto B 2016 T. KpynHenwue 30M0TOO0ObIBaOLME KOMMaHUU
AEMOHCTPMPOBANU pasHOHaNpPaBfeHHyl AWHaMuKy [A06bl4n,  GONBbLUMHCTBO U3 HUX
yBenuunnu obwvembl. B 2017 r. oxumagaeTcs pocT gobblum M npomsBoacTBa 3o5o0ta B PO B
npegenax 2 % — 2,5 % no otHoweHuo Kk 2016 r. 3To npousongeT NpenmyLLecTBEHHO 3a
CYeT YyBeNuUYeHus rpou3BOACTBa 30f10Ta W3 MUHepanbHOro cbipbs. BTopudHoe
NpoOn3BOACTBO 30/10Ta COXpaHUTCA Ha ypoBHe 2016 T.

B 2016 r. 06bemM MHBECTUUMIN psga KPpynHEMLWUX KOMMaHui B 3010TOA0ObLIBAIOLLYHO
oTpacnb npesbicun ypoBHn 2015 n 2014 rr. Cpean kpynHenwmx nHsectopos 2016 r. 6binm
PJSC Polyus, Nord Gold SE wn Polymetal Int. Plc, cymmapHO BRoXuBLKWE OKOJSIO
1,1 mnpa gonnapos. OCHOBHbIMM HanpaBNeHNAMN MHBECTULMI KOMMNaHmm otpacnu B 2016 r.
cTanu reorioropasBefka, OCBOEHME HOBbIX MECTOPOXOEHUW, a TakkKe CTPOUTEnbCTBO
PYOHUKOB M nepepabaTbiBaloWmMx MPOM3BOACTBEHHbIX MoLlHocTen. lMpn atom B 2017 T.
KOMMaHUM  NNaHWpylT  yBenuuMBaTb  UHBeCTUUMKU. [lo o6bemy  MpOrHo3upyembix
KanutanbHbIX 3aTpaTt ¢ bonbwmm oTpbiBoM nugmpyeTt PJSC Polyus. CywectBeHHOro pocrta
KanuTtanbHbIX 3aTtpaT Takke oxupaeT Polymetal Int. Plc B cBsa3n ¢ peanusaumen HOBbIX
NPOEKTOB, Taknx Kak HexxgaHuHckoe, NporHos v Bukwa.

B Onwxanwwue rogbl oxugaeTcd PoOCT WUHBECTULMOHHOMW aKTUMBHOCTU KaK 3a cyeT
CAENIOK CIIUSAHUIA 1 MOTMOLLEHUI, Tak U B pe3yrnbTaTe Bbixo4a KOMMaHWM Ha PbIHKW KanuTtana.
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BONbLUMHCTBO MHOCTPaAHHLIX WHBECTOPOB MNPOAOIDKAKT CyYMTATh 3HAYMTENbHBIMU
PUCKN MHBECTUPOBaHUA B Poccuio. HecMOTpsa Ha 3TO CTOUT OTAENbHO BbIAESNUTb KUTANCKUX
WHBECTOPOB, KOTOPbIE NPOSABASIOT PacTyLLMA MHTEpeC Kak K NPUobpeTeHnto CyLLeCcTBYHOLLNX
Ha PbIHKE UIPOKOB, TaK U K CTPOUTENbLCTBY HOBbIX MPON3BOACTBEHHbIX MOLHOCTen. B 2015 T.
Zijin Mining Group (ogHa M3 KPYMHEWLWIMX KUTAWUCKMX 30510TOAO0OLIBAIOLWINX KOMMAAHUA W
KpynHerwas B Kutae 3o0noTogobbiBatoLiast KOMNaHMsa ¢ YacTHbIM Kanutanom) 3anyctuna B
Poccun nepBoe, NONHOCTBIO NPOhMHaHCUPOBAHHOE 3a CBOW CYET Npon3BoAcTBO Ha Kbidbin-
TawTbIirckom 30M0TO-NONUMETANINYECKOM MecTopoxaeHun B TbiBe. O6bem MHBECTULUI
coctaBun cebiwe 100 mnH gonnapos. Zijin Mining Group nony4duna Harpagy dopyma
MAMHEKC «CobbiTne loga». B anpene 2015 r. kutaickast kopnopauus «TsHb Xo»
npuobpena y OO0 «MaHrases ManHuHr» gonto B OO0 «["eouseTmeT» 3a 8 MnH Jonnapos.
C ceHtabpsa 2016 r. China National Gold Group Corporation Beget neperosopbl 0
npnobpeteHmn y SUN Gold Ltd. 70%-Hon gonu B KntoyesBckom mecTtopoxaeHun. B mae 2017
r. PJSC Polyus nognucana cornawieHne ¢ KATanckon MHBECTULMOHHOW KomMnaHuen Fosun o
npogaxe 10% akum Ha cymmy okono 887 mnH gonnapos. Fosun Takke nosly4yyT OMNuUUoH Ha
5%-Hyto gonto PJSC Polyus (okono 488 mnH gonnapos).

BONbLUMHCTBO POCCUMICKMX 30510TOA0OLIBAOLLMX KOMMNAHWUIA YBENMYUITM CBOK BbIPYYKY
B 2016 r. no cpaBHeHMO C npeablaywm nepmogoM. OgHako NUlb Yy MOMOBUHbLI U3 HUX
Bblpy4yka npesbicuna ypoBeHb 2014 r., 4To 06yCcnoBfeHoO, B TOM YMCNe AMHAMUKON LeHbl Ha
3onoto. MeamnaHHoe 3HayeHue peanusaumm yHuum 3onota B 2016 r. cocrtasuno 1246
Aonnapos, 4to Ha 7,3% 6onblue, yem B 2015 1., n Ha 1,3% Huxke ypoBHs 2014 ..

BHelwHne orpaHudeHusi, BBeOEHHble 3anafgHblMW CTpaHamu, Kak W TeHOeHUuus
yKpenneHus kypca pybns, He okasanu HeratMBHOMO BfUSIHUA Ha peHTabenbHOCTb no
EBITDA poccurckux sonotogodbiBatowmx komnaHum no ntoram 2016 r. Hanbonee BbICOKMIA
pesynbtat B 2016 r. nokaszanu npoektbl Kinross Gold Corp. B Poccun n komnanus PJSC
Polyus.

B 2015 r. notpebneHme 3omota B POCCUNCKOW HOBENUPHOW MNPOMbILLIIEHHOCTU
cHm3annocb no cpaBHeHnto ¢ 2014 1. Ha 40%, po 34 1. B TexHMyeckux oTpacnsax
NPOMbILLIIEHHOCTUN ObINO Ncnonb3oBaHo 5,1 T, YTo HMXe nokasatens 2014 r. Ha 16,4%.

[nsa nononHeHna rocyaapcTBeHHbIX pe3depsoB B 2015 r. 3akynneHo 208 T 3onoTa.
3o0n10TOBanOTHbLIE pe3epBbl MO COCTOSAHUIO Ha Aekabpb 2015 r. coctaBnsanm 1415,2 1, 4yTo Ha
17% 6onbwe, yem rogom paHee. o aTtomy nokasatento Poccus HaxoguTca Ha LWECTOM
mecTe B mupe. KpynHbiMn nokynatensamu 3onota (6onee 20 1) ansawoTca «BHewToproaHky,
«CbepbaHk», «lasnpombaHk» M OK «OTkpbiTMEe» (paHee «Homoc-6aHK»), MeHbLMe no
006beMy 3aKyrnku OCyLLECTBASOT U ApYyr1e KpeauTHble OpraHu3aumu.

OcBoeHue cbipbeBor 6a3bl 3omota B Poccum Bepetca  uMHTEHcuBHO.  [ons
HepacnpegerneHHoro oHaa Heap B CTPYKType POCCUMCKMX 3anacoB B HacTosiLiee BpeMd
HM3ka wn coctaBnaet 28%, a nocrne nUUEH3MPOBaHUS KPYMHEWLLEro OTEeYeCTBEHHOrO
3onotopyaHoro oobvekta Cyxou Jlor cHusmnnace oo 14%. Peanusauma Bcex NoKanm3oBaHHbIX
B CTpaHe MPOrHO3HbLIX PECYpPCOB CMOXET obecneunTb NPUPOCT MPOMbILLIIEHHbIX 3anacoB B
obbveme He Gonee 2-2,5 ThbiC. T, YTO MO3BONUT MpoAnMTbL paboTy 3o050TOAOOLIBaAOLLEN
NPOMbILLIIEHHOCTU CTpaHbl Npu ypoBHe Aobblum 2015 r. Bcero Ha 7-9 net. [1ns yCTONYMBOro
pasBuMTMa  oTpacnM HeobxoAMMO  MpOBEeAEeHME  reorioro-pasBedoyHbiX  paboT  no
BocnpounssoacTBy MCBE 3onoTa cTpaHbl Kak 3a c4eT cpefcTB heaepanbHoro 6roaxera, Tak u
BHEOOAKETHBIX UCTOYHMKOB (PUHAHCMpoBaHus. OgHuMm n3 Begylimx Hanpasnenun PP Ha
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3onoto B Poccum cnegyetr cuuTaTb BbISBMEHME HOBbIX 30510TO-CYNbUAHO-KBapLEBbIX
MECTOPOXOEHUN B TEPPUreHHbIX Tonwax B npeaenax BepxosHo-KonbiMckon 30510TOHOCHON
NPOBUHLUMK, OXBaTbiBawLlen Yyactn MaragaHckon obnactn n Pecnybnukn Caxa (Akytus).
MpuopuTeTHbIMM ABAAKOTCA Takke 3anag u tor BoctouHon Cubupun (EHucencknin kKpsk m
3abankanbe). BynkaHo-nnyToHM4eckne nosica BocToka Poccum ocTtaTca  BecbMa
NepCneKTUBHbIMKU N5t 0OHaPYXeHUsT MECTOPOXKAEHUIN 30510TO-CePEBPAHOro aNnUTepPMarnbHOro
reonoro-nPoMbILINEHHOro Tuna. NoMMMo TpaaMUMOHHBLIX HanpasneHnn, He06Xo4MMO Takke
YCUNUTb MPOrHO3HbIE U NOUCKOBbLIE PAbOTbl, OPUEHTUPOBAHHbBIE HA BbISIBNIEHNE HETUMUYHbBIX
ana  Poccun  KpynHOOOBLEMHBIX  MECTOPOXAEHWMMA  30M10TO-MEAHO-NOPUPOBOIo U
«KaprMHCKOro» TUMoB.

1.3 UHdopmaumsa o nobbive cepedbpa B Poccun n B mupe

Poccunckas ®depepaums obnagaeT 3HauumTenbHOM CblpbeBon 6ason cepebpa,
3akntovaroLiern okono 7% ero MMpoBbIX pecypcoB. [laHHble O COCTOsIHMM CbipbeBOW 6Hasbl
cepebpa Poccunckon degepauunm Ha 1 aHBaps 2016 r. npuBeaeHsl B Tabnuvue 1.8.

Poccuinckne 3anacbl cepebpa kateropmn A+B+C1+C2 cocrtasnsatt 118,8 ThiC.T.
OpHako, 3anachbl, 3akryYeHHble B paspabaTtbiBaemMblX U OCBamBaeMblx 0ObekTax (3a
NCKMoYeHneM XONOAHWHCKOrO MEeCTOPOXAEHUS, pacnorfioXeHHoro BONu3u o03. barikan,
OCBOEHME KOTOPOro NpobremMaTMyHO No 3KONOrMYECKUM NpUYMHaM) C Y4ETOM KadecTBa pya u
BO3MOXXHOCTU N3BNEYEHNSA M3 HUX cepebpa oueHmnBaroTcs Bcero B 46,3 ThiC. T AparoLleHHOro
MeTanna.

Tabnunua 1.8 — CocTtosiHue cbipbeBon 6a3bl cepebpa Poccunckon Pegepaunm Ha 1 aHBaps
2016r., ThiC. T

IMporHo3Hble pecypchl P1 P2 P3
KONM4ecTBO 24,8 75,4 104,2

3anacel A+B+Cl1l C2
KONnM4ecTBO 65 53,8
N3MEeHeHMe NO OTHOLLEHUIO K

3anacam Ha 1 saHBaps 2015 . -3,8 0,9
A0Na pacnpeneneHHoro oHaa,

% 92,3 79,1

Mcnonb3oBaHue cbipbeBon 6a3bl cepebpa Poccurckon degepaumm B 2015 T,

[obblva u3 Hegp, T 2296,8
MponsBoacTBo apPrHNPOBAHHOIO MeTanna, T 1039
MoTpebneHne acdbdpuHMpoBaHHOro metanna, T 270
CpeaHss ueHa Ha JIBM B 2015 r., gonnapos 3a

TPOWCKYHO YHLMIO 15,7
CTtaBka Hanora Ha gobblvy 6,5 %

OTO TeM He MeHee nossonseT Poccuu 3aHMMaTb YETBEPTYIO MO3UUMIO B MUpE Mo
obbemy cbipbeBon 6a3sbl cepebpa, yctynasa Mekcuke, lMepy u lNonbwe. KayectBo pyAa
POCCUIACKNX MECTOPOXAEHUN € 3anacamun cepebpa B LENOM COOTBETCTBYET MUPOBbLIM
aHanoram. CobcTBeHHO cepebpsHble MeCTOPOXAEHNS, CTOMMOCTb AparoLeHHOro metanna B
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pygax KoTOpbIX nNpeBbllaeT MOMOBMHY CTOMMOCTM BCEX MONE3HbIX KOMMOHEHTOB,
cocTaBnaoT okono 21% POCCUNCKUX 3anacoB AparoueHHOro metanna.

B mupe B cobcTBEHHO cepebpsiHbIX 0ObEKTax COAepXUTCA NPUMEPHO NATas YacTb
cbipbeBon 6a3bl cepebpa. KoHueHTpaums MeTanna B ux pygax konebnercss oT HECKONbKUX
[EeCATKOB rpaMMOB [0 NMepBbIX KMNOrpaMMoOB Ha TOHHY Npu CTaburbHO BbICOKOM MoKa3aTene
n3BneyeHns metanna. B 3anacax 22 poccuickmx cob6CTBEHHO cepebpsiHbIX MECTOPOXAEHWI
cpegHee coaepxaHue cepebpa Bapbupyetca ot 110 go 1222 r/T, cTeneHb U3BNEYeHUs
coctaBnsetr 85 % — 90 %. [lMogaBnswwan 4actb cepebpa B mupe, kak m B Poccun,
3akndeHa B pyaax KOMMMEKCHbIX MECTOPOXOEHUM LBETHbIX W AparoueHHbIX MeTannoB
pasnNU4YHbIX reosioro-NPOMBbILLNIEHHbLIX TUMNOB, F4e OHO NPUCYTCTBYET B KavyecTBe MOMyTHOro
komnoHeHTa. CoaepxaHue cepebpa B pyaax BapbupyeTCcs B LUMPOKUX npegenax. Tak, B
POCCUNCKMX 30MN0TOPYAHbIX O0bbekTax OoHO MeHsieTcss oT 0,2 go 770 r/T, B KonyegaHHo-
nonumeTannuyecknx — ot 9 go 536 r/t. Ctonb Xe W3MEHYMB W YPOBEHb W3BIIEYEHUS
cepebpa 13 KOMMNIIEKCHbIX PYA.

Ha konyegaHHO-NONMMETANNIMYECKUX M XWUMbHbIX CBMHLIOBO-LMHKOBLIX OObekTax B
KOHUeHTpaTbl nasnekaetcs 0o 80% cepebpa, Ha megHo-konyeagaHHblX — oT 10 % o 70%,
006bI4HO 30 % — 45 % ons cynbuUAHbIX MeAHO-HUKENEBbIX Py KO3 UUNEHT n3BNeYeHns
He npesblwaeT 50%. boratenwmnmm 3anacamn cepebpa obnagattT Mekcuka u lNepy, Yepes
TEPPUTOPUIO KOTOPbLIX NpoTarmBaeTca «Benuknin cepebpsiHbin nosicy CesepHon n HOxHOWM
Amepuk. Ha TeppuTOpumM 3TUX CTpaH HaxXo4AaTCS KPYrnHbIe U rMraHTckue no 3anacam cepebpa
MEeCTOPOXAEHWS, Cpean KoTopbix cepebpsaHo-nonumeTannuyeckme MNeHacknto, PpecHnnso u
Mutappunbs B Mekcuke, ckapHoOBO-nonumeTannuyeckoe AHTamMuHa, MonnbaeH-megHo-
nopdguposoe TopomMoyo 1 cobcTBeHHO cepebpsiHoe KopaHu B lNepy.

3anacbl cepebpa lMonblwKn 3aknoyYeHbl TOMbKO B KOMMSEKCHBIX MECTOPOXAEHUSIX.
OcHoBy pecypcHon 6asbl coctaBnseT kpynHenwun B EBpone JlerHuuko-Inorysckui
MeLHOPYAHbIA  MosAic, B npedenax KoToporo pas3pabaTbiBaldTCs  MHOTOYMCIEHHbIE
mecTopoxaeHus meau: JTiobuH, PygHa, lMonkosuuye Cepowosuue, Morys-Imybokun mn gp.
CpenHee copepxaHue cepebpa B ux pyaax coctaesnsetr 57 r/t. B Kutae cepebpo B
OCHOBHOM WrpaeT porib MOMYTHOrO KOMMOHEHTa B pyAdax CBMHLIOBO-LMHKOBbLIX, MEAHbIX U
3onoTocepebpsHbIX MECTOPOXAEHUN, Takmx Kak [dacuH, KOHNuH, [obaowaHb, CeTyHMbIHb,
on-Tn-Nu, ®yeaHb, “YxoH-NTyaH un ap. CBedgeHuM O KadecTBe pya W NapameTpax
OONbLUNHCTBA KMTANCKNUX MECTOPOXKAEHNN HET.

B Asctpanum Oonbwass 4actb cepebpa  3aknwuveHa B WecTHaguatu
NoNMMeTanIMYecknx MeCTOPOXAEHUAX, KPYNHENLIMMN U3 KOTOPbIX ABNAOTCA KaHHWHITOH,
MayHT-Alr3a, [xopax-duvilep; B Kakgom ns HUX pecypcbl cepebpa npesbiwatot 13 Thic.T. B
Uunn — cTpaHe, TeppuTopusi KOTOPON 3axBaTbiBaeTcs «Benuknum cepebpsiHbiM NOSICOMY,
OCHOBHOW  MPOMbIWSIEHHbI  UHTEPEC MpeacTaBnsalT  MonubaeH-meaHo-nopdupoBbie
MECTOPOXAEHNS C MOMyTHbIM 30f10TOM UK cepebpoM, cpeauM KOTopbix Haubonee
3HaunTenbHble — JckoHaMAa N AcnepaHca, U 3010To-cepebpsHble 0ObEKTbI, KPYMHENLLNM
npeactaBuTeNneM KOTOPbIX SABMAsieTCs MecTtopoxaeHue [lackya-llama. KauyectBo ux pyAa
XapakTepuayeTcsi CUnbHON nameH4mBocTbio. B CLUA 3HauMTenbHas 4acTb CbipbeBOW 0asbl
cepebpa 3aknyeHa B MeAHO-NOPGUPOBLIX U CBUHLOBO-LIMHKOBBLIX (CTPaTU(OPMHBLIX W1
Kon4yeaaHHo- nonumeTannMyeckunx) MECTOPOXAEHUSIX, coCpenoTOYEHHbIX
npenMyLlecTBEHHO Ha 3arnaje cTpadbl, B wWwratax Hesapga, ApwusoHa, Hblo-Mekcuko,
MoHTaHa, KanudgopHus n Anscka.
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MepcnekTuBbl HapawmBaHusa cbipbeBon 6a3bl cepebpa B Poccun 3HaAUUTENbHbI —
pecypcbl Tonbko kaTeropun P1 oueHuatoTcss noutn B 24,8 Tbic.T. OHM nokanusoBaHbl B
Pecnybnuke Caxa (AkyTtus), MaragaHckon obnactu n lNMpumopckom kpae. MNMpupocTt 3anacos
BO3MOXEH M MyTeM HapalliMBaHUSA 3anacoB M3BECTHbIX MECTOPOXAEHUW, U B pesynbraTte
BbISIBIIEHNS HOBbIX COBCTBEHHO CepeBPSIHbIX UMK, C MEHbLUEN BEPOSATHOCTbLIO, — cepebpo-
nonumeTannMyecknx (Bo3MOXHO C onoBoM) oObekToB. [lpeanonaraemoe copepxaHue
cepebpa B MPOrHO3HbIX pecypcax npemmyLiecTBeHHo Bbicokoe, oT 100 r/T [oO nepBbix
KMIOrpaMMOB Ha TOHHY.

MopaBnstowasn YacTb POCCUNCKON CbipbeBon H6a3bl cepebpa HaxoauTCa B BOCTOYHbIX
perMoHax CcTpaHbl, B TOM u4ucne noytn 60% 3anacoB cocpeaoTodeHO B Hegpax
3abankanbckoro un KpacHosipckoro kpad, Pecnybnukm Caxa (Axkytun) mn MaragaHckom
obnactn. B 3abarikanbckom kpae cepebpo 3akno4YeHO B KOMMMEKCHbLIX MECTOPOXAEHUSX,
OCHOBHbIMW KOMMOHEHTaMWN KOTOPbIX SBAAKTCA MeAb, CBUHEL, LUWHK, Ofl0BO, 30510TO U
Apyrue metannbl.

B pygoax YOokaHCKOro MeCTopoXaeHUa MegucTbiX necyaHMKoB 3akntoveHo okosio 10%
POCCUNCKMX 3anacoB cepebpa npu HU3KKX (B cpegHem 10 r/T) ero KOHUEHTpauusax B pyaax.
KpynHble 3anacbl gparoueHHOro Metasnna cogepXaTcsi B CBA3aHHbIX CO CKapHaMyn CBMHLIOBO-
LUMHKOBbIX M nonumeTtannnyecknx obbektax. Hambonee 3HaunMMmbIiMK cpean HUX ABMASOTCH
mecTopoxaeHna HonoH-Tonoron n Hoeo-LUnpoknHckoe (cpeaHee cogepxaHune cepebpa B
nx pygax — 66,2 r/t n 48,4 r/T COOTBETCTBEHHO).

3HauuTenbHas 4YacTb TakKMX MeECTOPOXAEeHUMN pas3BedaHa B npegenax MoHrono-
OxoTcKoM MeTannoreHN4eckorn MPOBUHLNKN, U3YHYEHHOCTb KOTOPOM MNOKa HeBenuvka; 34ecb
nokanu3oBaHbl  TONMbKO  pecypcbl  cepebpa  HU3KMX  KaTeropun.  KomnnekcHble
cepebpocoepxalime MecTopoXaeHna xapaktepHbl U ans KpacHosipckoro kpasi, rae bonee
MOSIOBUHLI €r0 3anacoB 3aK/YeHO B CBUHLIOBO-LIMHKOBLIX pyAax [fopeBckoro konyegaHHo-
noniMMeTanM4eckoro MECTOPOXAEHUs, coepxawux B cpegHem 51,2 1/t cepebpa.
OcTtanbHble 3anacbl cepebpa Kpas 3akmnyeHbl B CyNb(UAHBIX MeOHO-HUKENEBbIX pyAax
MecTopoXxaeHun Hopunbckon rpynnel, cogepxawmx 0,7-5,1 r/T nonyTtHoro cepebpa.

CobcTBEHHO cepebpsiHble MECTOPOXAEHUSA pacnpoCcTpaHeHbl B BepxosiHo-Konbimckon
MEeTannoreHM4eckon NPoBNHLUMK, 3axBaTbiBatolen Tepputoputo Pecnybnuku Caxa (AkyTtus),
MaragaHckon obnactm u  XabapoBckoro Kpas, B OxoTtcko-YykoTckoMm nogce,
npocTuparwemca Baonb nobepexbs Tuxoro okeaHa. B Pecnybnuke Caxa (Axkytns)
pa3BefaHO uYeTblpe KPYMHbIX COOCTBEHHO cepebpsiHbiX MecTopoxaeHus: [1porHos,
BepTukanoHoe, BepxHe-MeHkeve un Kumnunye, CBSi3aHHbIX C PYAOHOCHbIMWM 30HaMun B
TEPPUreHHbIX N TeppUreHHo-kapboHaTHbIX Tonwax. Camoe KpynHoe U3 HUX MeCTopoXaeHue
MporHo3 3akntoyaeT okono 9,2 Thic.T cepebpa B GoraTbiXx pyaax, cogepXalimx B cpegHem
906,4 r/T cepebpa. 3anacbl octanbHbix 06bekToB coctasnsoT ot 1,1 oo 1,5 Thic.T cepebpa
npu cpegHem ero cogepxaHum B pygax 332-718 r/T. HekoTopoe KONMMYecTBO MOMYTHOroO
cepebpa pasBegaHo B HexxgaHMHCKOM 30/10TOPYAHOM MECTOPOXAEHUN, €ro Coaep)kaHue B
pyaax — 27 r/T.

BepxosiHo-KonbiMckass  meTannoreHuMyeckas npoBuMHUMSE obnagaeT  BbICOKMMM
nepcrnekTMBaMmy HapalluBaHus 3anacoB AparoueHHoro metanna. B ee skyTckonm 4vactu
nokanusoBaHo okono 9,4 ThiC.T pecypcoB kaTeropum P1 B nposiBneHusix cepebpsaHo-
nonMMeTann4eckoro OpyaeHeHus, B TOM 4Yucne Ha doriaHrax mecropoxaeHumn [porHos um
BepTukanebHoe. lNepcnekTuBbl OCTanbHOM Nowaan MPOBUMHLUUKU CYLLECTBEHHO MeHblue. B
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OxoTcko-YykoTCKON MPOBUHUMK TUXOOKEAHCKOro BYFKaHUYECKOro nosica pacrnpoCTpaHeHb!
30510TOPYAHbIE, 30510TO-CcepebpsiHble 1 30M10TO-cepebpo-cynbduaHbIE MECTOPOXOEHNS.

OauHHaguatb Hanbonee 3Ha4YMMbIX COOCTBEHHO CEPEBPSHBLIX MECTOPOXAEHN (B TOM
yncne nATb 3050TO-cepebpsHbiX) pasBedaHbl B MaragaHckon obnactv; CyMMapHO OHM
sakntovarot 11,7 Tbic.T, vnn nodtm 10% poccunckux 3anacoB cepebpa. CpefgHee
copgepxaHue cepebpa B pyaax cobCTBEHHO cepebpsHbix 06beKTOB KoNebneTcs B LUMPOKUX
npegenax, ot 185 go 1222 r/t. CambiM BaxHbIM siBnisieTca [dykaTtckoe 30510To-cepebpsiHoe
mecTopoxaeHue ¢ 6oratbimn pygamm (638,1 r/T Ag), 3akntovatowiee okono 6% poCCUMNCKMX
3anacoB cepebpa. B [lykatckom pygHOM panioHe pasBedaHbl UM gpyrme  3Hauumble
MECTOPOXAEHNS C BbICOKMM COAepXaHueM [paroueHHOro mMetanna: cepebpsiHo-3onoToe
JlyHHoe (432,4 1/T) n cepebpsaHoe Nonbuosoe (1233,6 r/T), cymmapHo 3akntovarowme 2,5%
3anacoB CTpaHbl. [lykaTCkun pyaHbI panoH OYeHb NEePCrNeKTUBEH C TOYKU 3peHnsa npupocTa
3anacoB cepebpa, 34ecb fokanu3oBaHo 5,4 TbiC.T pecypcoB kaTeropum P1. bonbwas wmx
YacTb npuypoyeHa K dnaHram wun rnyb6okum ropusoHTam [lykaTckoro wu  JlyHHOro
MECTOPOXAEHUN; W3BECTHbl Takke MposiBfieHns COOCTBEHHO cepebpsiHoro, 30510To-
cepebpsiHoro n cepebpsiHO-NONUMETaNIMYeCcKoro TUNOB, B TOM 4YMCre C OfOBOM; ANs
nocrnegHuxX xapaktepHo camoe 6oratoe opyaeHeHue — o 2,6 Kr/T cepebpa.

B apyrmx pernmoHax MaragaHckon obnactu, Bxogawmx B OXOTCKO-YyKOTCKyHO
MeTannoreHMYecKkyro NPOBUHLUMIO, B MPOSBIEHUSX TEX Xe reosloro-npoOMbILLIIEHHbIX TUMOB
nokanu3oBaHbl NPOrHO3Hble pecypchbl kaTeropun P1 B 2,4 Tbic.T. Ha ceBepe OxoTcCKO-
YykoTckon nposuHuuKM, B Yykotckom AO akcnnyatupyetca cpegHee no macwtaby (1%
poCCUMCKMX  3anacoB  cepebpa)  cepebpsiHO-30510TOE  MECTOPOXAEHMue Kynon,
XapakTepuayloLieecsi BbICOKMM KadyecTBoM pya. CpegHee cofepxaHvue rnaBHOro KOMMoHeHTa
— 3onota B Hux pocturaet 24,5 r/t, cepebpa — 331,1 r/t. bnunskoe no reonoro-
NPOMBILLNIEHHOMY TUMNY W COMOCTaBMMOE MO 3anacaMm cepebpa XakaHmXMHCKOe 30510To-
cepebpsiHoe MecTopoXaeHue pacnonoXeHo Ha tore OXOTCKOo-YyKOTCKOWM MPOBMHUMW Ha
Tepputopun Xabaposckoro kpasi. Ero pyabl Heckonbko 6orade cepebpom (493,2 /1) u
6eaHee 3onotom (11,1 r/71).

OxxHee, B CuXOT3-ANMHBCKON METanNoreHM4Yeckon npPOBUHLMK, Ha TeppuTopuu
XabapoBckoro u lNMpuMOpcKoro kpasi 1 Ha BOCTOKe AMypcKon obrnacTu pasBefaHbl Menkue
cOOCTBEHHO CcepebpsiHble U KOMMMEKCHbIE MECTOPOXAEHUS, CBA3AHHbIE MPENMYLLECTBEHHO
CO ckapHamu. B03MOXHOCTM HapalimBaHus cbipbeBo 6asbl cepebpa npoBUHLMU
OLlEeHMBaOTCA KakK BbICOKME, CyMMapHble NPOrHo3Hble pecypckbl kateropun P1 gocturatot 5,9
Tbic. T. [1pOrHoO3MpyoTCA B NEPBYIO ovepedb 30510TO-cepebpsiHble 00BHEKTbI C CoAep)KaHNEM
cepebpa B pyaax oo 600 r/t n OGonee, a Takke cepebpsAHO-NoNMMETanInYeckme
MECTOPOXAEHUS.

B YykoTtckom AO B npegenax Konbimo-OMOMOHCKOW MeTanmoreHN4YecKom npoBUHLNN
pasBeabiBaeTcs MeOHo-nopdupoBoe MectopoxaeHue [lecyaHka, 3akmnoyalollee OKOmo
1,6% poccuickux 3anacoB cepebpa B 6eaHbIX (4,6 r/T) KOMNEKCHbIX pyaax.

3HaunTenbHble  3anacbl gparoueHHoro MeTtanna  (okorio 7%  POCCUMIACKKX)
coCpedoToyeHbl B Hegpax KpynHbix O3epHoro u  XONMOAHMHCKONO  KOnyegaHHo-
nonumeTannMyecknx MectopoxaeHun B Pecnybnuke bypaTtus, pyabl KOTOpbIX cogepxaTt 35
n 10 r/T cepebpa COOTBETCTBEHHO. bonee 3HauYnTENbHLIMWM KOHLUEHTpauusamMum metanna (B
cpeaHeM 54,3 r/T) otnuyatotca pyabl KopGanmxmHCKOro konyegaHHO-NonnMeTanimyeckoro
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MEeCTopoXaeHns B AnTamckoMm Kpae, 3anacbl cepebpa kotoporo coctasnawT 1,1%
POCCUNCKMX.

B konyegmaHHbIX 0bbekTax Ypana 3akntoyeHo euwe okono 15% 3anacoB cepebpa,
KOTOpoe wurpaeT pofib  MOMYTHOrO  KOMMNOHeHTa  pya. Hawnbonee  3HaumMmble
cepebpocogepxawme obbekTbl — 3TO MefHoKonyedaHHole [logonbckoe u  Hoso-
YyanuHckoe mectopoxaeHuss B Pecnybnvke bawkopTtoctaH, lManckoe B OpeHOyprckon u
Y3enbrnHckoe B YensbuHckonm obnactsax. CpegHee copepxaHve cepebpa B uMx pyaax
TUNWUYHO ANS MecTopoXxaeHun atoro Tuna u coctaenset 10-31 r/T. NepcnekTuBbl NpupocTa
3anacoB cepebpa B permoHe He3HauyuTenbHbl, pecypcbl kateropun P1, cBa3aHHble ¢ MeaHOo-
KonyegaHHbIMU pydamMun, oueHusarTcsa Bcero B 0,6 Thic.T. Ha octanbHOW Tepputopumn
CTpaHbl B MENKUX KOMMSEKCHbIX MECTOPOXAEHUSX 3aKrtoyeHO Okono 3% pPOCCUIACKMX
3anacoB cepebpa.

locynapctBeHHbIM  GanaHCOM  3anacoB  MNoONie3HbiX  McKonaembix  Poccumnckon
depepaumm yumTbiBalOTCA 3anackl cepebpa B 418 mectopoxaeHusix, B Yncne Kotopbix 18
pocCCbINHbIX; B 26 obbekTax 3anacbl TONbKO 3abanaHcoBble. Kpome Toro, B oTBanax u
XBOCTOXpaHUIMLLAX PYAHWKOB MOACYMTaHbl TeXHOreHHble 3anacbl cepebpa kaTeropun
A+B+C1+C2 B KonnyectBe 76,2 T. B pacnpegeneHHom cdoHae Heap umncnutcsa 303 obbekTa,
B TOM 4ucCne BCe KpynHenLme MecTopoXaeHnsa cepebpsiHbiX 1 cepebpocogepXalumx pyg v
BCE poccbinn. HenuvueH3MpoBaHHbIMW OCTalTCA MPEeUMYLLECTBEHHO MECTOpPOXAEHUS
Mernkoro maclutaba.

B Tabnuue 1.9 npegcrtaBneHa uHdopmaumsi 06 OCHOBHbIX CepebpsHbIX U
cepebpocogepxallnx MECTOPOXOEHUSIX.
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Ta6nuuya 1.9 — OcHoBHble cepebpsHble U cepebpocoaepallne MeCTOPOXKAEHUS

3anacsl, T JHons B ConemKatme
"eonoro-npoMbILLIIEHHbIN ©anaHcoBbIX Aep [oGbiya B
Heppononb3oBaTenb, MECTOPOXAEHNE cepebpa B
T™n A+B+C1 C2 3anacax P, ax. 17 2015r., T
% pynax,

1 2 3 4 5 6 7
00O «[MporHo3-Cepebpo»
MporHo3 (Pecnybnuka Caxa (Akytus)) ‘Cepe6pﬂHb||7| 42245 4966 7,7 906,4 0
AO «Cepebpo MaragaHa»
HykaTtckoe (MaragaHckasi obnactb) 3onoTo-cepebpsiHbIf 5738,5 1254 5,9 638,1 733,9

y

JlyHHOe (MaragaHckasa obnacTb) CepebpsiHo-30n0TOM 390,9 1222,1 1,4 432,4 134
NonbuyoBoe (MaragaHckasa obnacTtb) CepebpsiHbi 679,7 643,4 1,1 1233,6 97,5
OO0 «l'eolMpoManHuHr BepxHe-MeHkeue»
BepxHe-MeHkeue (Pecnybnuka Caxa CepebpsiHbin
AxkyTns)) 181,3 1278,1 1,2 332,1 0
(Aky
3AO0 «[MporHo3»
BeptukaneHoe (Pecnybnunka Caxa CepebpsiHbin
(AxyTng)) 440,9 706,8 1 718,1 0
00O «Oxotckas I'MK»
XakaHmxuHckoe (XaGaposckuit kpait) | CepeGpsiHo-30moToit 1110,2 49,4 1 | 4932 22,2
AO «YykoTckasa MK»
Kynon (YykoTckuit AO) | 3on0T0-CepeGpsiHbIi 383,8 527 0,9 | 3311 175,1
AO «HOxHo-BepxosiHckasa ropHogo0bbiBatoLast KOMNaHnsa»
HexpaHuHckoe (Pecnybnuka Caxa 30M0TO-MbILLIBbAKOBO-
(AxyTns)) CYnbMOUAHBLIN 1559,6 673,6 1,9 27,4 0
OO0 «bankanbckas ropHasi KOMNAHUA»
YpokaHckoe (3abankanbCckuin kpan) ‘MeﬂMCTble necyaHuKku 7345,5 4555,1 9,8 10 0

MAO «I'MK ,Hopunbckun Hukenb“»
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1 2 3 4 5 6 7

OkTabpbckoe (KpacHosipckuii kpan) CynbdunaHbIn MeaHo-

HUKeNneBbIN 4446,59 1326,8 4,9 51 73,4
TanHaxckoe (KpacHosipckuii kpan) CynbdunaHbIn MeaHo-

HUKeNeBbIN 2535,2 1024,2 3 3,6 21,9
OAO «lopeckuin TOK»
MopeBckoe (KpacHoapckun kpan) KonyenaHHo-

nonmmeTaninyeckmmn 2279,4 1974,2 3,6 51,2 74,6
OO0 «TexnpomuHBECT»
O3zepHoe (Pecnybnuka bypatns) KonuyegaHHo-

nosiMMmeTann4yeckun 4383,8 287,3 3,9 35 0
OO0 «WHBecTeBpoKoMnaHm»
XonopaHuHckoe (Pecnybnuka BypaTtusa) | KondegaHHo-

nonmMmeTannyeckmmn 2776,9 759,9 3 9,9 0
OAO «Cubupb-lNonmumeTtannbi»
KopbanuxuHckoe (AnTanckui kpan) KonyenaHHo-

nosiMMmeTann4yeckun 1234,8 101,5 11 54 18,9
OO0 «bankanpyna»
HownoH-Tonoron (3abankanbckunin kpan) | CkapHOBO-

nonmmeTannyeckmmn 1510,8 1706 2,7 66,2 23
MAO «l"anckun FTOK»
Manckoe (OpeHbyprckasi obnacTb) ‘Me,D,HO-KOJ'I‘-Ie}J,aHHbII;I 3293,2 405,1 3,1 9,8 80,1
OO0 «bawknpckaa megb»
Moponbckoe (Pecnybnuka MepHo-KonyegaHHbIN
BawkopTocTaH) 2226,9 38,2 19 27,6 0
AO «YyanuHckui FTOK»
Y3enbruHckoe (YensbuHckaa obnactb) | MeagHo-konyeaaHHbIN 1461,6 43,3 1,3 30,6 94,4
HoBo-YyanuHckoe (Pecnybnuka MepHo-KonyegaHHbIN
BawkopTocTaH) 1863,5 956,4 2,4 26,7 0
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1 2 3 4 5 6
OO0 «I'dK ,banmckasn“y»
Mecuanka (YykoTckuin AO) MepgHoO-nopdunpoBkLIN 1450,8 551,4 1,7 4,6
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B 2015 r. B Poccum Havanacb paspaboTka ABYX KOMIMMEKCHbIX MECTOPOXAEHWUN,
cogepXalumx cepebpo B kKayecTBe NOMyTHOro KOMMOHEHTA.

KomnaHuna 3A0 «OpmeT» npuctynuna K MNpOMbIWSIEHHOW OTpaboTke Kapbepom
BeceHHe-ApanumMHCcKOro mMefHo-konyegaHHoro mectopoxaeHus B OpeHByprckon obnactu,
pobeiB 787,4 Thic. T pyabl, cogepxawen 11,9 r/T nonytHoro cepebpa. Komnanus OAO
«3onoto Cenurgapa» Havana OTKpbITYl0 pa3paboTky TpaccoBoro 30n0TOpPYyAHOro
mecTopoxaeHus B Pecnybnuke Caxa (Akytusa). N3 ero Heap Aobbito 130 ThbiC. T pyabl,
coaepxaluen 2,6 r/T cepebpa.

[MogroTtoBka K akcnnyatauuMm Beriacb Ha 65 MecTOpOXAEeHUsX, 3aKiovarLmMx OKomMo
40 % poccunckux 3anacoB cepebpa, B TOM 4MUCre Ha KPYMHbIX M CpegHuX no macwtaby
cepebpocogepxawmx obbektax. Cpeanm Hux — cobGCTBEHHO cepebpsiHble [1porHo3 wu
BepxHe-MeHkede B Pecnybnuke Caxa (AkyTusi), a TakKe KOMMSIEKCHblE MECTOPOXOEHUS:
YaokaHckoe MecTopoXgeHue MeaucTbiX necyaHukoB B 3abankanbckom kpae, O3sepHoe
KonyegaHHo-nonuMmeTannuyeckoe B Pecnybnuke bypatna wn  [logonbckoe MeaHo-
konyegaHHoe B Pecnybnuke bawwkoptocTtaH. KomnaHua OOO «[lMporHo3-Cepebpo» rotoBUT K
noa3emMHon paspaboTke KpynHenwee B Poccun co6CTBEHHO cepebpsHOe MecTOpoXaeHue
MporHo3 B Pecnybnuke Caxa (AkyTusi), B pygaax KOTOPOro CBUHEL, SBMSIETCA MOMYTHbIM
KOMMOHEHTOM. [[0goBas NpoM3BOAUTENBHOCTb PyAHMKA MOXeT cocTaButb Gonee 500 Tbic. T
pyabl B roa. CornacHo 5MUEH3MOHHOMY COIfalleHUo BBO4 B 3KCnyaTauumio
ropHogo6bIBalOLLErO NPpeanpuaTUa OomkeH Obln OCyLWeCcTBUTLCA He no3aHee KoHua 2016 r.
[na ero BbIxoga Ha MOSMHYK MPOM3BOACTBEHHYIO MOLLHOCTb MoTpebyetca go 2 ner.
Mpoaykumen HOBOro npeanpuATUS MOryT CcTaTb cepebpsiHble CAUTKM C CoaepXaHuem
cepebpa He meHee 85% u obeccepebpsaHbin KOHUeHTpaT. B Havyane 2016 r. k pa3sutuio
npoekTa npucoeguHunacb komnaHmsa Polymetal International plc., ctaB Bnagenbuem 5%
akumn OOO «[porHo3-Cepebpo» ¢ BO3MOXHOCTbIO npuobpectn 0o 50% KocBEeHHOro
BNageHnsa MecTOpOXAEHNEM.

Takke B Axkytnn komnavms OOO «[eollpom-ManHuHr BepxHe MeHkeue» BegeT
rOPHO-NOAroToBUTENbHbIE PaboTbl Ha cOOGCTBEHHO cepebpsiHoM MecTopoxaeHun BepxHe-
MeHke4e. Ha4ano paboTbl Nog3eMHOro pyaHuka, Ha Kotopom byaeTt foObiBaTbLCS OKOSo 65 T
cepebpa B roa, 3annaHupoBaHo Ha 2017 r. [Jo BBoga obGoratutenbHon dabpuku B
npombiwneHHyo akcnnyatauyuto B 2020 r. pyga 6yaoeTt cknagupoBaTbCs Ha NPOMMNIIOLLAAKE.
MepeBo3kn cepebpa B koHUeEHTpaTe (NPEUMYLLECTBEHHO CBWHLOBOM) OyayT BeCTUCb MO
aBTO3UMHUKY. Cpok pgencteus npeanpustua  coctasnser 15 ner. Paspabotka
MECTOPOXAEHNS BXOAUT B NporpamMMmy pasBuTua TOMMOHCKOrO panoHa, rge OHO
pPacnosioXeHo.

B 2015 r. rocyaapcTBeHHbIM ©anaHCOM 3anacoB MOMEe3HbIX UCKOMaeMbiX BrepBble
yyTeHbl 3anacbl nonyTtHoro cepebpa 20 Menkux MecTopoXAeHwn, B Tom uyucre 11
3010TOPYAHbIX, ABYX CyNb(MAHbIX Me4HO-HUKENEBbIX, OAHOr0 MeHO-NMOPGUPOBOro U LLECTU
POCCBIMHbIX MecTopoxaeHun 3orota. Mo coctosHuoo Ha 1 aHBaps 2016 r. nx cymmapHble
3anachbl kateropun A+B+C1 coctasnswT 10,1 T cepebpa, kateropum C2 — 519,2 T (B TOM
yncne B pocchbinHbiXx — 5 T kateropun C2). Hanbonee kpynHoe — pasBebiBaemoe VMkaHckoe
MeaHOo-nopcmpoBoe mecTopoxaeHme B AMypckon obnactu ¢ 3aanacamu nonyTtHoro cepebpa
259,5 T kateropumn C2, cpegHee cogepxaHne meTanna B KOMMMeEKCHbIX pygax — 1,5 r/1. Ha
OkTabpbCKOM CYNbOUAHOM MEAHO-HUKENEBOM MecTopoxaeHun B KpacHosipckoM Kpae B
pesynbTate 3KCnryaTauMoHHOM pa3Beaku NpUpOCT 3anacoB cepebpa kateropun A+B+CA1
coctaBun 73,4 1. o Ton e npuyunHe GbIN NONyYeH NpUPOCT 3anacoB kateropun A+B+C1
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Anst OoTKpbiTOn paspaboTkm B konuyectBe 34,6 T cepebpa Ha Kbi3bin-TawTbIrckom
nonumeTannMyeckoMm MectopoxaeHumn B Pecnybnuke ToiBa.

Ha cepebpsiHo-30noTomM mMectopoxaeHun JlyHHoe B MaragaHckon obnactu npupoct
3anacoB cepebpa kaTteropun A+B+C1 B pesynbTate pasBegkm coctasun 71,3 T;
OLHOBPEMEHHO Ha MECTOPOXAEHUM B XO4Ee NepeoLieHKN NMPUPOCT 3anacoB TEX e KaTeropumn
coctaBun 32,9 1. B MaragaHckon obnactu B pesynbTaTe reosioro-pasBefovHbix paboTt u
3KCnsiyatauuMoHHOMW pas3Beakn Ha coBCTBEHHO cepebpsiHOM [ONbLOBOM MECTOPOXAEHUN
3anacbl cepebpa kateropunn A+B+C1 yBenunumnucb Ha 35,7 T, Ha 30510TO-CEPEBPSAHbIX
HykaTtckom n Opoy 3anackl Beipocnv Ha 51,3 T 18,1 T COOTBETCTBEHHO.

Ha pgpyrux MecTopoXaeHusax npupocTbl Obinn MeHee 3HauuTenbHbiMu. Bcero
n3meHeHne 3anacos B pesynbTate PP oTmeuyeHo Ha 81 o6bekte. CymMapHbI npupocT
3anacoB cepebpa kaTeropunn A+B+C1 B xoae reonoro-pasBefoyHbiX M IKCMnyaTaumoHHO-
pas3BeadoYHbIX paboT coctaBun 457,9 T, 4TO NO3BOMWO KOMMEHCUPOBATbL TOMBbKO MATYHO
YyacTb 3anacos, MnoralleHHbIX npu gobbive. B xoae nepeoueHKn 3anacbl TEX Xe KaTeropum
cokpatunucb Ha 1998,2 T; kpome TOro, 6bINO cnucaHo 60 ThiC. T HeENoATBEPAMBLUMXCSA
3anacosB; B pe3ynbTtate U3MEHEHUSI TEXHUYECKUX FPaHuUL, 1 NO APYrMM nNpuyYnHam npupawieHo
220,3 Ttbic. T. B uenom poccuinckne 3anacbl cepebpa kateropun A+B+C1 B 2015 .
YMeHbLUMIUCL Ha 3,8 TbIC. T, KaTeropun C2 — yBennumnucb NoyTn Ha 1 ThiC. T.

PasBegbiBanocbk 67 mectopoxgeHun. Cpegn Hux Haubornee KpynHble COBCTBEHHO
cepebpsiHble BepTukanbHoe B Pecnybnuke Caxa (AkyTtus), lNepesanbHoe u [Mpumopckoe
(yyactok Tennbin) B MaragaHckon obnactu, a Takke KOMMSEKCHble MEeCTOPOXOEeHUs C
NnonyTHbIM cepebpom: CBMHLOBO-LMHKOBOE [MaBnoBckoe B ApxaHrenbckon obnactn, megHo-
KonyegaHHoe Hoso-YuyanuHckoe B Pecnybnuke balwkoptoctaH, monunbaeH-ypaHoBoe
OpyxHoe B Pecnybnuke Caxa (Akytusi), 3onoto-cepebpsiHoe lNepekatHoe B MaragaHckon
obnactn n megHo-nopdguposoe NecyaHka B YykoTckom AO.

[o6biva cepebpa n3 Hegp B Poccun, JOCTUTHYB PEKOPAHOrO YPOBHA rogoM paHee, B
2015 r. ymeHbwwunace Ha 2,5% (umm 59,9 1) uM coctaBuna 2296,8 1. Ha 171
pa3pabaTbiBaEMOM MECTOpPOXAeHuM ©Obino p[obbito 22359 T cepebpa, B npouecce
NoAroTOBUTENbHbBIX paboT Ha elwe He BBEAEHHbIX B 3KCMyaTaumio 06beKkTax N3BneyYeHo ns3
Heap 60,9 T cepebpa; KpoMe Toro, Ha TeXHOreHHbIXx obbekTax AobbiTo ewe 9,3 T mMeTanna.
Cnag Obin BbiI3BaH cokpaweHMem [[obblum nonyTHOro cepebpa, cogepkallerocs B
KOMMNMEKCHbIX pyaax Ha 207,5 T, KOTopbIn He BblfT KOMNEHCMPOBAH PocTOM Aobblum cepebpa,
3aKNOYEHHOro B COOCTBEHHO cepebpsiHbIX  pydax  3JKCnfyaTupyeMbix  OOBEKTOB,
coctaBmBwmm 147,6 T. CobCcTBEHHO cepebpsaHble MecTopoxaeHns — [lykaTckoe,
MonbuoBoe, Apbinaxckoe, [lap v nogrotaBnvBaemMoe k ocBoeHuto Opoy — obecneumnu
okono 40% pobblum cepebpa (npotme 30% rogom paHee). lNMpu 3TOM Ha OAHOM U3
KpynHenwmnx B Mupe  cepebpsHbiXx  pyaHWKOB,  akcnnyaTupyrowem  [lykatckoe
MecTopoXxaeHue, bbina aobbiTa TpeTb POCCUMIACKOro MeTanna.

Beoywum npoussBoguTenem cepebpa aBnseTcs KPYMHbIN XOSANHT
AO «[lNonumeTtanny», obecneuymBaolnn OKONO MNONOBUHbI 0ObI4MKM cepebpa B Poccun u
BXOOAWMA B [OECATKY KpynHenwmx MupoBbix npoussogutenen. B 2015 r. ero
npegnpuatTusammn gobeito 1142 1 cepebpa, Ha 8 T 6onbLue, Yem rogom paHee. Cpean akTUBOB
nuaepa oguH U3 KpynHenwmnx cepedpsiHbiX pyaAHUKOB B MUPE — MOA3EMHbIA pyaHuK [ykar,
paspabaTbiBalolWnA OQHOMMEHHOE 30510TO-cepebpsaHoe mecTopoxaeHne B MaragaHckon
obnactn. Ha Hem B 2015 r. komnaHusa-onepatop AO «Cepebpo MaragaHa» ysenunuuna
nobbivy cepebpa Ha 27,7%, pobbiB 733,9 T meTanna, 4YTO COCTaBUMO MOYTM ABE TPeTu
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cepebpa, nNoONyyeHHOro BceMW nMpeanpuATUAMKM xonauHra. [anbHenwee noBblWeHNe
NPOM3BOAMTENBHOCTM Ha NoA3eMHOM pyaHuKe [ykat 6yaeT orpaHN4yeHo B CUny yBenMyYeHus
06bemMoB [00bI4M M3 y3KMX Xun. [ykaTckum xab Takke BKOYaeT ewle TpyU MOA3EMHbIX
pyOHuKa, paspabatbiBalowmnx 3onoto-cepepebpsiHoe JlyHHoe n cobCTBEeHHO cepebpsiHble
lonbuoBoe M Apbiniaxckoe MectopoxaeHuss B MaragaHckon obnactu, pyabl KOTOPbIX
nepepabatbiBaloTCA COBMECTHO Ha OMCyK4YaHCKOW 3orioTom3sBriekatensHon dabpuke (3D)
n cabpuke JlyHHoe. B 2015 r. usa ux Hegp 6bino gobeito 134, 97,5 n 33,3 T cepebpa
cooTBeTCTBEHHO. ObecneyeHHOCTb npeanpuaTnin xaba 3anacammu cepebpa coctasnsiet 12—
16 net. KomnaHusi Beget paboTbl NO paclMpeHu0 pecypcHon 6asbl npeanpuaTui,
KOHUeHTpupyst PP Ha npunerarowmnx yyactkax u 6nvmxkanmx MectTopoXXaeHnsx.

Opyrne poyepHue «komnaHum xonguHra AO «[lMonumetann» paspabatbiBatoT
KOMMMEKCHble cepebpocogepxalime MeCcTOpOXOeHUA 3050Ta, B TOM 4ucfe 30510To-
cepebpsiHble: OO0 «OMonoHckas 3onotopyaHas komnaHna» B MaragaHckon obnactu, OOO
«Pecypcbl AnbasmHo» n OOO «Oxotckaa [TK» B Xabaposckom kpae, 3A0 «3onoTo
CeBepHoro Ypana» B CBepanioBckon obnactn. XonauvHr Takke MMeeT NpOou3BOLACTBEHHbIE
akTuBbl B KasaxcTaHe.

OctanbHble 3HauMMmble npomsBoauTenun cepebpa [oObiBalOT €ro  nonyTHO.
KpynHenwumn cpean HUX ABASKOTCA KPYMHblE POCCUNCKME KOMMAHMM-NPOU3BOAUTENN
UBETHbIX MeTannoB M 3onoTa. Tak, okono 17% p[obblun NpUXOAUTCA Ha NpeanpusaTus
xonanmHra OAO  «Ypanbckasi ropHoO-meTannypruyeckasi  KoMnaHusi»,  KpynHewnwero
npousBoauMTenss Megun, paspabaTbiBalowWero  MegHo-kon4YedaHHble  MeCTOpPOXAeHUs
CpegHero n KOxHoro Ypana, B TOM 4uUCre Ha MOAKOHTPONbHytO emMy komnanuto AO
«Yyvanunckmi TOK». AO «YykoTckas 'TK», paspabaTbiBatowasn KpynHoe 30n0To-cepebpsiHoe
mecTtopoxaeHne Kynon B Yykotckom AQO, rnaBHbIM KOMMOHEHTOM B pyAax KOTOPOro
aBnseTtca 3ono071o, B 2015 r. obecne4vnna okono 8% poccuickon aobelum cepebpa.

KpynHbiM npousBoautenem cepebpa Ttakke BbicTynaet MNAO «MK «Hopunbckun
HUKeNb»», 400ObiBas MOMYTHO Ha CyNbMUOHbLIX MeAHO-HMKeNeBbIX 06bekTax KpacHospckoro
Kpaa (M B Hebonbwom konudectse B MypmaHckon obnactn) 5% meTtanna.
Cepebpoconepxalme KOHUEHTPaTbl, LLEeMEHTaTbl U CANTKM 30510TO-CepebpsaHOoro cnnaea, Kak
npaBuo, NPou3BoAsATCA Ha dpabpukax ropHogobbIBaoWmMX npeanpuatnin. Mpu oboraweHnn
KOMMMEKCHbIX pyd LUBETHbIX MEeTannoB Wu3BrnevyeHne cepebpa B KOHUEHTpaT MOXeT
BapbupoBatb oT 5% pgo 90%, opgHako pegko npesblwaetr 40%. Ha dabpukax,
nepepabatbiBatomMx COGCTBEHHO cepebpsiHble pyabl, 3TOT Noka3aTenb coctaBnseT 85 % —
90 %. MNonyyeHHasa NpoAyKUMS NOcTaBnsieTcs Ha nepepaboTKy Ha MeTannypruieckue unu
adppuHaXKHbIE NpeanpuaTUSA, B TOM Yncre 3apybexHble.

[aHHble 0 Begywmx cTpaHax NPoOu3BOAUTENSAX NepBUYHOro cepebpa npuBeneHbl B
Tabnuue 1.10.

Tabnwnua 1.10 — Begyuwme cTpaHbl — MNpOM3BOAUTENM NEPBUYHOrO cepebpa

CrpaHa Mpouseoacteo B 2015 1., T flons s M”pOBO(')V'

npounseoacTtsee, %
Mekcuka 5895 21
MNepy 4227 15
Kutan 3392 12
Poccuna 1750 5
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CrpaHa Mpownssoacteo B 2015 1., T flons s MVIPOBOM

npounssoactee, %
ABcTpanus 1566 5
Ynnun 1505 c

MponsBoacTeo adhpmHnpoBaHHOro cepebpa, nonydeHHoro u3 pya B 2015 r., B Poccun
yBESIMYMNOChb Ha TpeTb 1 cocTtaBuno okosio 1039 1, na Hux 308 T Nony4eHo NoNyTHO; Kpome
Toro, 208 T meTanna ObISI0 N3BNEYEeHO U3 BTOPUYHOIO MUHEPAarnbHOrO Chlpbda. 3HaYnTENbHAas
YyacTb JobbiBaemoro B Poccum cepebpa exerogHo aKCnopTUpPyeTCa B COCTaBe KOHLIEHTPaTOB
UBETHbIX W AparoueHHblX MeTanfoB M B Buae aduHMPOBAHHOrO MeTanna. JKcnopT
cepebpa B coctaBe pya W koHueHTpaToB 3a 2015 r. oueHmBaetcs B 710 1. OCHOBHbIMMK
noTpedbuTenamm MnMHeparnbHOro cblpbs saBnsTca KaszaxctaH, Kutan, Pecnybnuka Kopes.

Moyt paBe TpeTn adduHMpoBaHHOro cepebpa B Poccum npomssogntca Ha
KpynHerwem B CTpaHe npeanpusitum No NPOU3BOACTBY AparoueHHbIX MeTanfoB —
KpacHosipckom adduHaxHom 3aBoge komnaHum OAO «Kpacusetmet», 100% akummn
KOTOpoWn npuHaanexart agMmuHucTpaumm KpacHosapckoro kpasi. B 2015 r. o6bem adduHaxa
cepebpa yBenuuunca BTpOoe — 3aBOAOM BbIMyLWEeHO okono 772 T metanna. Komnanus
nnaHupyeT paclmpeHne npomssoactea — k 2025 r. MOLWLHOCTM MO BbINyCKy cepebpa MoryT
pocturHyte 1,1 Toic. T/r. CepebpsHble cnutkn, npomssogumble OAO «KpacuseTmeT»,
COOTBETCTBYIOT BbICOKMM MWPOBLIM CTaHAapTaM M BKAOYEHbl B cnmvckn npoaykumm Good
Delivery JloHaoHcKon 6Mpxun gparoueHHbIX MeTannoB u [lybanckon 300TO-TOBapHOWN BUPXMN.

AdduHaxk cepebpa B Poccum BegyT Takke  nNpeanpuaTus  KOMMNaHWN
AO «Ypananektpomeab» B Caepgnosckon obnactn, AO «EkaTepuHbyprckuin 3aBog Mo
obpaboTke uBeTHbIX MeTannoBy», AO «[1prMoKCkMiA 3aBOA, LBETHLIX METannoB» B Pa3aHckon
obnactn, OAO «KombuHat «CeBepoHnkenb»» B MypmaHckon obnactun, 3AO «KbIWTbIMCKMIA
Me[eaneKkTponuTHbIN 3aBog» B YenabuHckon obnactn, AO «HoBocnbupckmin acppmHaKHbIn
3aBog», OOO «Cubnpoekt-OparMeT» (r. KpacHosapck), Iyl «MockoBckuii 3aBog no
obpaboTke cneumanbHbix cnnasoB» (r. Mocksa). [lpousBoactBo adPUHMPOBAHHOIO
cepebpa wn3 BTOpMYHOro cbipbsa (ckpana) ocywectenawT AO «HIK «Cynepmetann»»
(r. MockBa), AO «llenkoBckuii 3aBog BTOPUYHLIX AparoueHHbiXx meTtannoB» (MockoBckas
obnactb), AO «Ypanbckne MHHOBaUWOHHbIEe TexHonoruny (r. EkatepuHbypr), OO0 «M3LM-
BtopmeT» (r. MockBa). Poccunckme npogaxu adpdumHuposaHHoro metanna B 2015r.
Bblpocnn Ha 14 %, coctaBmB 919 1. OcHOBHbIM nokynatenem cepebpa ocrtaBanacb NHaus,
3akynuBwasa nodtn 90 % akcnopTUMpyemoro mMetasnna; CyweCTBEHHO MeHbLUee KONMMYEeCTBO
mMeTanna 6bino HanpasneHo B Kutan, Bennkobputanuio, LLiBenuapuio n gpyrne ctpaHsbl.

Mpopaxun cepebpa 3a pybex OocywecTBAATCA KOMMAHUAMU-NPOU3BOAUTENAMU U
pPOCCUNCKMMKN OaHkamn. JIMUEH3nAMM Ha 3TOT BUA OesTenbHOCTM BragetwT okorno 150
POCCUNCKMX KPeaAUTHbIX opraHm3aunin. Hambonbluee KONMMYecTBO OparoueHHOro meTtanna
akcnoptupytoT «CbepbaHky», «BTb», «OTkpbITME» (paHee «Homoc-baHk») n «lMasnpombaHky.
Cpeon pobbiBatowimx KOMMaHUN, UMEKLUX paspelleHne Ha 3KCnopT MeTanna, nuaepom
TpaguumoHHo asndaetca AO «[lNonumeTanny.

Poccusa notpebnsieT okono 1 % — 2 % cepebpa, npomnssogumoro B mupe. B 2015 .
Buaumoe notpebneHme metanna coctasuno 358 T. MeTtann mcnonb3yetca B pasfnyHbIX
oTpacnsax MPOMbILIEHHOCTU: OBENUPHOM Aene, Npyu MU3roTOBMEHUW CMNaBOB U MPUMOEB,
PEHTFEHOBCKUX W poTonneHok u T.4. lNpuMeHeHne ero kak WHBECTUUMOHHOro meTanna
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He3HauuTenbHo. Poccua cTtabunbHO BXOAMT B NEpBYHD OECATKY CTpaH-npousBoauTenem
cepebpa.

lMnaHnpyemoe ocBoeHne mectopoxaeHun cepebpa B Pecnybnuke Caxa (AkyTtus), a
TakKke KpYnHbIX U cpegHux cepebpocoaepKaLlmx KOMMNIEKCHbIX MecTopoxaeHun B Cnbupn un
Ha Ypane no3BonseTr oxuaatb, YTO B Onvkanwen nepcnekTmBe MOSIOKEHME CTpaHbl Ha
MUPOBOM pblHKe cepebpa elle Gornee ykpenutcd. B To e BpeMs OCBOEHWE HEeKOTOpPbIX
00BHEKTOB 3aTPyLHEHO WX PacrofioXeHWEM B 9KOHOMMUYECKM Criabo OCBOEHHbIX pamoHax.
"eonornyeckne npegnochbinkM ans nogaepxaHma u passutns MCBE cepebpa B aganekon
nepcrnekTMBe BO3MOXHbl KaK 3a CYET YXe OLEHEHHOW COBCTBEHHOW pecypcHou 6as3sbl
MeTanna, Tak M 3a CYeT MNPOrHO3HOro noTeHuMana KOMMJEKCHbIX cepebpocoaepxalnx
MECTOPOXOEHUN CBUHLUA, LUMHKA, Meau, 30510Ta, W, B MEHbLUeh CTeneHu, HUKens w
nNaTMHOMAOB.

1.4 WHdopmauma o p[obGblye MeTansnoB NNaTMHOBOW rpynnbl B
Poccuun n B mupe.

MonoxeHne Poccum B MMPOBOM MNIATUHOMAHOW MPOMbBILLFIEHHOCTU Ha MPOTAXKEHUN
ANUTENBHOrO BPEMEHN OCTaeTCs CTabunbHbIM. YuntbiBaemMble [focygapcTBeHHbIM 6anaHcom
3anacoB MnonesHbIX uckonaembix 3anacbl nnatnHongos PO npesbiwatoT 15 Thic.T. MeTansbl
nnatnHosoun rpynnsl (MII7) 3aknoyeHbl, B OCHOBHOM, B pyAax KOMMIIEKCHbIX CYNbMUAHBLIX
Me[HO-HUKENEeBbIX MECTOPOXAEHWUN, YHUKAlNbHbBIX N0 MacwTaby u Ka4yecTBY 3akNiO4YEeHHOro B
Hegpax MWHEpParnbHOro Cbipbs, M M3BMEKawTCA MOMyTHO NpW JoOblMe HUKens u Meaw.
CBefeHnst 0 COCTOSIHUM CbipbeBOW 6a3bl MeTansfnoB NraTMHOBOW rpynmnbl NpeacTaBrieHbl B
Tabnuue 1.11.

Tabnwnua 1.11 — CocTosiHMe CbipbeBoW 6a3bl MeTanIoB NNaTMHOBOW rpynnbl Poccuinckomn
depepauum Ha 1 aHBapsa 2016 r., T

MporHo3sHble pecypchl P1 P2 P3
KONM4eCcTBO 33,9 237,3 400
3anacbl A+B+C1 C2
KONM4YeCcTBO 9782,4 5288,1
N3MEHEeHMe NO OTHOLLEHUIO K
3anacam Ha 1 aHBaps 2015 . -82,5 -7
aons pacnpeaeneHHoro goHaa,
% 99,7 97,3
Ncnonb3oBaHue coipbeBon 6a3bl cepebpa Poccuiickon Pepepaumm B 2015 .
[o6biva n3 Hegp, T 143,2
OKenopT, T 105,2
CpeaHerogoBble LeHbl Ha JIOHAOHCKOM pbIHKE nnatuHa — 31,7
nnatuHel U nannagus B 2015 r., gonnapos/r nannagum — 19,7
CtaBka Hanora Ha gobbivy 6,5 %

OcobeHHOCTbIO  paspabaTbiBaeMblX  CyNb(MUAHBIX  KOPEHHbIX PYA  POCCUNCKUX
MECTOPOXOEHWI ABNSETCA NOBbILEHHAA KOHUEHTpaumsa nannaans. NpombiwneHHble 3anachl
NNaTUHOMOOB  POCCUMICKUX — SKCMSlyaTMpyeMbIX W OCBavMBaeMbIX MECTOPOXAEHUA B
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COBOKYMHOCTU JOCTUraloT 4 TbIC.T U COCTaBNAT MPUMEPHO MATYHD YacTb MWUPOBLIX, YTO
No3BONseT CTpaHe NPOYHO 3aHMMaTb BTOPYHO NO3numio, yctynas nuwb KOAP.

[MpakTnyeckn Bce pecypcobl U NpoMbllneHHble 3anackl MM M1pa cocpeaoTodeHbl Ha
TeppuTopun nNATK cTpaH. bonee Tpex ux 4yeTBepTen nokann3oBaHo Ha Tepputopun KOAP u
oTHocuTcs K bywBenbackomy anddepeHUMpoBaHHOMY UHTPY3MBHOMY KOMMSEKCy. Bbixoabl
€ro nopo Ha NOBEPXHOCTb 3aHMMAalOT NnoLaab 6onee 66 ThbiC. KM,

MaccuB ycrnoBHO pasgeneH Ha Tpu cektopa. B 3anagHom n BocTtoyHOM cekTtopax
opygeHeHuMe nokanu3oBaHo B nnactax (pudgpax) MepeHckoro n  UG-2, Hecylmx
MarnocynbdunaHoe cobCTBEHHO MNaTtMHOMAHOE opyaeHeHue. NnacTbl HaXOAsaTCS B BEPXHEN
YacTU WHTPY3MBa N XapakTepusyrTcs HebOMbLIOW MOLLHOCTbIO (A0 5 M) npu — 6Gonee
250 KM — NpoTsKeHHOCTU. [Ana py4 XxapakTepHbl BbicOkMe KoHueHTpauuu MM (5—6 r/T) npu
OTHOWeEHMM nnaTuHbl K nannaguo ot 2:1 go 3:1. lNpu nepepaboTke pya NOMNYyTHO
N3BneKarwTCca Hukenb, medb, 3o05i0T0o. B CeBepHOM cekTope oOpyaeHeHWe OTHOCUTCH K
CynbUAHOMY MeLHO-HUKENEeBOMY TUMY W FOKanu3oBaHO B MEHEe BblAEPXXaHHOM U He
nMeroLLeM YeTKUX reoniormyecknx rpanuy nnacrte MNnatpud.

MowHocTb ero gocturaet 20-25 m. CpegHue koHueHTpauun MIMI 3geck Huxe (oo 3
r/T), NnnaTMHOMAbI U3BMEKalTCa U3 pya NOMyTHO Npu obbibe Hukena n meau. lNMoteHuman
BylwBenbackoro MHTPY3MBHOMO KOMMJSIEKCa MOKa BbIsIBIEH He MNonHocTbio. B 3umbabee
ManocynbugHoe nnaTUHOMAHOE OpyAeHeHMe MpUYpoYeHO K MPUNoAOoLIBEHHOMY
NpOAYKTUBHOMY Topu3oHTy [naBHaa CynbduaHaa 30Ha pacCriOeHHOro WHTPY3MBHOIO
mMaccua Benukaa [anka. MacwTtab opyaeHeHus 0O KOHUA He OLEHEeH, OOHAKo MHTPY3uB
MeHbLue bylwsenbackoro, a pyabl — 6egHee (oo 3,5 r/t MININ). CeeaeHns no 3anacam mMeTansos
NNaTMHOBOW rpynnbl NpuBeaeHbl B Tabnvue 1.12.

Tabnuua 1.12 — 3anackl MeTansoB NaTMHOBOM rpynnbl M 06beMbI MPOM3BOACTBA BEAYLLNX
cTpaH

3anacki kareropuu Mpoun3BoacTBo [ons B MMpoBOM

CtpaHna Proved + Probable, o

ThIC. T B2015r., T npou3eoacTtee, %
tOAP 11,5 2447 55
Poccus 3,9 100,4 25
Kanapa 0,5 35 8
3nmbabee 0,7 23,5 5
CLUA 1,2 16,2 4

Cpean nnatMHOMAoOB He3HauuTenbHO npeobnagaet nnatvHa. B CLUA no4vtn Becb
PECYPCHbIA MOTEeHUMan CBsi3aH C UHTPY3UBHbIMW Komnnekcamu CtunnyoTtep u OynyT, rae
npeobnagaeT manocynbpuaHoe NNnaTMHOMAHOE OpyAeHeHue; Oons CynbMUAHbLIX MegHO-
HUKeneBbIX pyn B cbipbeBon 6aze MII cTpaHbl HeBenuka. ManocynbduaHble pyabl
komnnekca CTuUnnyoTep yHuKanbHbl N0 coaepXaHnsiM nNnaTuHbl U nannagusa (oo 4 n 14,3 r/t
COOTBETCTBEHHO). [loTeHuman ocBanmBaemoro MHTpy3mBa [ynyT CpaBHUMM C KOMMIIEKCOM
Ctunnyotep, xota ero pyabl 6egHee (0,2-0,3r/t MIMN). B coipbeBon 6asze KaHagpl
npeobnagaloT pyabl KOMMMAEKCHbIX CyNbMUOHbIX MEAHO-HUKENEBbIX MECTOPOXAEHUN
pygHoro panoHa Capbepu, B OCHOBHOM, MENKOro WU cpegHero macwrtaba, € HU3KUMU
KOHLUEHTpauMsiMn NonyTHbIX nnatuHouaoB (4o 1,7 r/T). Kpome Toro noytu nATylo ee vacTb
COCTaBnAT pecypcbl 6eaHbIX (40 2,5 r/T) manocynbuaHbIX pya mectopoxaeHus Jlak-ges-
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Nnb, xapakTepHOM OCOBEHHOCTbIO KOTOpbIX sBRseTcs npeobrnagaHve nannagusa Hag
nnaTtuHon 6onee 4Yem B 4ecATb pas.

MoTeHuMan HapawmBaHMa POCCUICKON CbipbeBOM 6Ga3bl NNIAaTUHONAOB HE3HAYUTENEH,
a CyMMapHble pecypcbl BbICOKOW CTEMNeHW [LOCTOBEPHOCTU COCTaBMAKT MeHee 34 T.
MporHo3Hble pecypcbl NAATUHOMAOB YYMTbLIBAOTCA TONBbKO B COBCTBEHHO MNNAaTUHOMAHbLIX
pydax KopeHHbIX mecTtopoxaeHun. PacnpeneneHne mectopoxgeHun MM Ha Tepputopun
Poccun kpanHe HepaBHoOMepHO — 6onee 95% 3anacoB MNaTMHOMAOB COCPEAOTOYEHO B
KpacHosipckoM Kpae. Bce BbISIBNEHHble 3[0eCb MECTOPOXAEHUA OTHOCATCH K CYSibQOUOAHOMY
MeLHO-HUKENeBOMY TUMy.

LleHTpoM nnaTUHOMAHOW NPOMBILLNIEHHOCTU CTpaHbl ABnseTca HopunbCckum pyaHbIn
panoH Hopwunbcko-Xapaenaxckon MeTansioreHM4ecKoM 30Hbl, rAe IKChnyaTupylTcsa ABa
KpynHenwmnx obbekTa, KOTopble YHMKanbHbl Kak Mo macwTaby, Tak M No KadecTBy pyA.
OkTabpbckoe U TanHaxckoe MeCTOpPOXAEHUs, He UMEIoLINEe CONOCTaBMMbIX aHaNoroB HU B
Poccun, Hn B mupe. 3anacbl kateropun A+B+C1 +C2 OkTAGpPLCKOro MECTOPOXKAEHUS
npesbIWatoT 5,6 ToiC.T. [lnanasoH koHueHTpauunn MIIT B pyaax B 3aBUCUMOCTU OT TUNa pyabl
coctasnsetr 2,8-15,5 r/r, cambiMn 6GoraTbiMu SBRSKOTCA «MeaucTble» pyabl. 3anacol
naaTMHoMAoB TarnHaxckoro MeCTOPOXOAEHUS HECKOSIbKO MeHblle — nodtn 4,5 ThiCc.T, a
pa3bpoc cogepxaHun wmnpe — ot 2,9 go 28,9 r/1, xoTa No cpeaHnM KoHueHTpauuam MM
pyabl nx 6nusku (4,5-4,6 r/T). XapaktepHom nx ocobBeHHOCTbLI aBnseTcs npeobnagaHue
nannagus, Kotopbel coctaBnseT Ao 75% cymmbl nnatuHouMaoB. Ha nnaTuHy npuxoauTcs
okono 20%, B HebonblWNX KONMYeCcTBax B pydax MPUCYTCTBYKOT OCMWUA, UPUAWUA, POaUA M
pyTeHun. NopobHoe pacnpegenenne MM B pygax 3ToOro reosioro-npoMbILSIEHHONO TUNa
Hurge Oonblie He BcTpevyaeTcda. B Hopunbckom pyoHOM panioHe pasBegaHbl elle Tpu
aHanorn4yHblx MEeCTOpPOXAEHUs MeHblero MacwTaba: Hopunbck-1, Macnosckoe wu
UepHoropckoe — C CyMMapHbiMM 3anacamu nnatuHomgos 4,2 Thic.T. Pyabl wnx
npeacTaBneHbl BKpPanieHHbIMWU Pa3HOCTAMM C MEHbLUMMU KoHUeHTpauusmmu MM, yem B
KpynHenwnx obbektax; camble 6oraTble (B cpegHem 6,6 r/T) cnaraiwot Macnosckoe
MECTOPOXAEHNE.

Ha tore KpacHospckoro kpasi, B KaHCkOM MeTannoreHM4Yeckon 30He, OCBamBaloTCs
cxoxme KuHrawckoe u BepxHekuHrawckoe MecTtopoxaeHus 6egHbix (okono 0,5 r/1)
BKpPAnSieHHbIX CynbMUOHbIX MeAHO-HUKeneBbix pyAd. [lo macwTtaby OHM OTHOCATCA K
KpyrnHbIM, CyMMapHO BKMtovas 234,5 T nnatvmHouaoB. B kpae pasBefaHbl Takke LWeCTb
NNaTUHOHOCHBIX POCChINen, ogHako MaclwTab MX HEeBEemnuK, 3anacbl B COBOKYMHOCTU NULb
HEeCKOmbKO npesbIwatoT 3 T.

Ha Tepputopumn MypmaHckon obnactm mn Pecnybnukn Kapenus passegaHo BcCero
oKkono 4% poccunckux 3anacos nnatuHongos (562,2 T). bonbwasa ux Yacte — 521,7 1 —
3aknyeHa B Manocynb@uaHbix cOBCTBEHHO MMATUHOMOHLIX MecTopoXaeHusx Umangpa-
Bapayrckon n CeBepo-Kapenbckon MeTannoreHM4eckux 30H, rae HaxogsaTcsl BCe LWeCTb
poOCCUCKNX 06bekToB aTOro TMna. Cambl KpynHbIn U3 HMX, Pegoposa TyHapa, 3aknovaeT
nouytn 350 T MIIM B pgagoBbix no kadectBy pygax (1,37 r/t). B npegenax Wwmangpa-
Bapayrckon 3oHbI nokanusoBaHbl Bce MporHo3Hole pecypcbl MM Poccuun kateropum P1 —
33,9 T1. Kpome TOro, B [leyeHrckom pyoHom panioHe KVmaHgpa-Bapayrckon
METasnsIoreHMYeCcKon 30Hbl BbISBNEHO [ECATb MECTOpPOXAEHUA CynbUAHOIO0 MeaHo-
Hukenesoro Tuna. OHM Menbde U 6edHee HOPUMNBbCKUX — WX CyMMapHble 3anacbl
coctaBnaloT MeHee 40 T nnatuHomaoB. CroXeHbl OHW NPEVMYLLECTBEHHO BKpanieHHbIMN
pyoamu, cogepxaHue B pyaax KpynHenwero XXOaHOBCKOro MeCTOPOXAEHUS He NpeBbilaeT
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0,07 r/r. Camble GoraTtble pyabl, ¢ cogepxaHmem MIII 1,1 r/T, 3akn4YeHbl B MESIKOM
MeCTOpOXaeHun BocTok.

3anacbl, pasBefaHHble Ha OCTanbHOWM TEPPUTOPUM CTPaHbl, HE3HAYUTESbHblI U
cymmapHo He npesbiwatT 100 1. B cynbpmnaHoOM MegHO-HUKeNeBoM MecTtopoxaeHun KyH-
MaHbe B Amypckon obnactu cocpegotodeHo 15,9 T nnatnHomaoB B 6eOHbIX BKpanneHHbIX
pyaax, cogepxawmx 0,34 r/T MIMI". OTHOWeEHMe NnaTuHbl K Nannagnio B HUX coctaenseT 1:1.
Ewe ogHo nogobHoe MecTopoxaeHue menkoro macwraba LaHyy ¢ 3anacamm B 0,6 T u
Hu3kmm (0,7 1/T) cogepkaHnem nnaTMHOMAOB B pydax passegaHo B KamuyaTtckom kpae. B
CseppanoBckon obnactu B pyaax BonkoBckoro BaHagMeBO-XeNne3o-MeaHoro MeCTOPOXAEeHUS
3aknodeHo 36,6 T nonyTtHbix MM npu cpegHem ux cogepxaHun 0,13 r/T. B pernoxe
M3BECTHO TaKkKe 60oNbLIOe KONMMYECTBO MESKMX MNaTMHOHOCHBLIX POCCHINEN C CyMMapHbIMU
3anacamm noytn B 20 T MII. CBegeHnss o6 OCHOBHbIX MECTOPOXAEHUSX NIaTUHONOOB
npueegeHsl B Tabnvue 1.13.

B eavHnyHbIX crnydasx 3anacbl POCCHINHbIX OOBLEKTOB AocTurawT 1-2 T LWNMXOBOW
NnraTuHbI, cpeaHne coaepaHua He npesbiwatot 0,5 r/m>. PoccbinHble 06beKTbl C NOnNyTHOW
nnaTuHOM BbisiBNEHbl Takke B Pecnybnuke Caxa (Akytusi) u KamyaTtckom kpae. [1Ba cambix
KPYMHbIX POCCHINHbIX MECTOPOXAEHUSI CTpaHbl HaxoasaTcsa B XabapoBckom Kpae. 3anacbl
OoCBaMBaeMOM poccbinu p. YopranaH oueHmBatTcsa B 15,1 T nnatMHONaoB, NpeacTaBfieHHbIX
B OCHOBHOM nMnaTuMHOW, npu cpegHeM cogepxaHun MM B neckax 0,97 rim3;
akcnnyatupyemas poccbinb p. KoHagep 3aknoyaeT 7 T nnatMHOMAOB npu cogepxaHum 1,04
r/im°. ocynapcTBeHHbIM  GanaHcoM 3amacoB  MNOJSIe3HbIX  MUCKoNaeMblX ydTeHbl 138
mecTopoxaeHun ¢ 3anacamu MMM, B Tom vncne 30 kopeHHbIX 1 108 poccbinHbix. 3anackl 16
06bekToB (12 poCCbIMHbIX U YETbIPEX KOPEHHbLIX) — TONbKO 3abanaHcoBble. B 2014 r. Ha
rocyapCTBEHHbIN y4eT NOCTaBMEHO TEXHOreHHOe MecTopoxaeHne XBocToxpaHunuuwie Ne 1
HO® ¢ nonyTHbIMM NNaTUHONZAAMMN.

Mo coctosiHMio Ha Ha4vano 2016 r. He nepedaHbl B OCBOEHME BOCEMb KOPEHHbIX U 63
poccbinHbIX 0bbekTa. Cpean KOPEHHbIX MECTOPOXAEeHUA HepacnpeaeneHHoro dooHaa Heap
npeobnagatoT ManocynbuaHble nNfaTUMHOMAHbIE OOBEeKTbl, Kak npaBUIO,MeHbLUEro
Macwrtaba, YeM nUUEH3UpPOBaHHbIE, C COMOCTaBuMMbIM cogepxaHuam MM B pygax. He
nepefaHHble B OCBOEHME Cynb(uaHble MeLHO-HUKENEBble MECTOPOXAEHUSA BKOYaAOT
TONbkO 3abanaHcoBble 3anacbl. POCChINHbIE MECTOpPOXAEHUS HepacnpeaeneHHoro oHaa
Heap — MEnkKue, NULb B eAMHUYHBIX Criydasix UX 3anacbl NpPeBbILAaoT TOHHY. PacnonoxeHbl
OHW, B OCHOBHOM, Ha TeppuTtopun CBepanoBckon obnacTtu. [paroueHHbIi MeTann MoxeT
OblTb Kak OCHOBHbIM, TaK M MOMYTHbIM KOMMOHEHTOM, COAEP)KaHME €ro NPenMyLLECTBEHHO
HeBbIcoko (MeHee 0,5 r/m3).

B 2015 r. B Ceepanosckon obnactn komnaHmen AO «YpananekTtpomeab» HadaTta
paspaboTka y4vacTka COOCTBEHHO MNMaTUHOBOW poccbinn p. [pocTokmweHka bonbluas;
Aobblba  WnuxoBo nnatuHbl coctaBuna 13,6 kr. Kpome TOro, no MEeCTOPOXOEHUHO
yTBEPXOEeHbl 3anacbl NNaTuHbl HA HECKOJSTbKMX y4YacTKax — CYMMapHbIA MPUPOCT COCTaBwu
71,4 «xr «kateropmm C1. KonuyectBo paspabaTbiBaeMbiXx KOMMAHMENW MECTOPOXAEHUN
pocturno detblipex. B Kamuatckom kpae komnaHus AO «Kopsikreonpobblva» B xoae
SKCnIlyaTauuoHHbIX U pa3BegoYHbIX paboT Ha NMaTMHOBLIX pocchbinax pyd. JleasHonm wu p.
JleBTbipyHbIBAs NonyymMna CyMMapHbIM MNPUPOCT 3anacoB MNMaTUHOMOOB C  Y4ETOM
nepeoueHkn B konudectee 572 kr kateropumn C1.
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Tabnunua 1.13 — OCHOBHblE MECTOPOXAEHNSA MAATUHONAO0B

3anachbl, T HOona .
He1pononb3oBaTenb, MecTopoXaeH/e ["eonoro-npombILLNEHHbIN 6anaHcoBbix | CogepxaHve | [obblya B
™n A+B+C1 C2 3anacax P, Mr 2015r., T
%
1 2 3 4 5 6 7
MAO «I"'MK ,HopunbCKkum HUKeNbL»

OkTabpbckoe (KpacHospckun kpaw) CynbuaHbIn MeaHo- 4,5r/T

HUKeNeBbIN 39477 1637,8 37,1 86,5
TanHaxckoe (KpacHosipckuii kpan) CynbdunaHbIn MeaHo- 4,6 /T

HUKeneBbIN 3217 1189,7 29,2 36,8
Macnosckoe (KpacHospckun kpamn) CynbdunaHbIn MeaHo- 6,6 r/T

HUKeNeBbIN 881,4 587 9,7 0

MAO «I'MK ,Hopunbckuin Hukenb“»; AO «ApTenb ctapaTenen ,Amyp“»

Hopunbck-1 (KpacHoapckun kpan) CynbuaHbIn MeaHo- 6,68 r/T

HUKeneBbIN 1024,5 1139,1 14,4 14,5

OO0 «YepHoropckasa PK»

YepHoropckoe (KpacHosapckun kpan) CynbdunaHbIn MeaHo- 3,51/t

HUKENEeBbIN 320,3 210,1 3,5 0

AO «ApTenb ctapatenen ,AMmyp“»

P. KoHgep (XabapoBckuii kpan) PoccbinHom 3,5 0 0,02 1,05 r/ m° 4,1
P. YopranaH, HMWXHee TeyeHne PoccbinHowm
(Xabaposckuit kpait) 14,4 0,7 0,1 0,97 r/m® 0
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BnepBble yuteHo B [ocyaapctBeHHOM 6GanaHce wmecTtopoxaeHne CeBepHbin
KameHHuK ManocynbpugHoro COOGCTBEHHO MNMATUHOBOrO MPOMBILWMEHHOMO TuNa B
MypmaHckon obnactu, passegbiBaemoe komnaHmen 3A0 «depopoBo Pucopcec». 3anachl
kateropun C1 coctasunu 6,1 T MIl, kaTeropum C2 — 9,1 T MII", npu cogepxaHun B pyaax
4,5 r/t. PaspaboTtka nnaHupyetca nog3eMHbiM CNocoboM, TEXHONOrMYeckne nokasaTenu
oboralleHnsa 6nn3kn K pygam aHanormyHoro Tmna nogrotaBnMBaeMblX K OCBOEHUIO OO BHEKTOB
B obnactu. lNpeanonaraetcsa nx coBMecTHasa nepepaboTka 40 PfIOTaLMOHHOIO KOHLUEHTpaTa
Ha MOLLHOCTAX NpoeKkTupyemon oboratutenoHon dabpukm mectopoxaeHna degoposa
TyHopa obuwen npou3BOAUTENBHOCTLIO 12 MAH T pyabl B rod, B TOM 4ucne no pyae
mecTtopoxaeHna CesepHblh KameHHuk — 310 Tbic. T. OpHako, OCHOBHbIE reosoro-
pasBedoyHble paboTbl BeAyTCA Ha MECTOPOXAEHMAX, [Ae nnatuHomabl BbICTyNakoT
NOMNyTHbLIMW KOMMOHEHTaMM.

Bonbwasa vacte paboT npoBOAUTCA B paMKax 3SKCMyaTauWOHHOW pasBefku Ha
CynbUOHbIX  MeOHO-HUKENEBbIX  MecTopoXaeHuax Hopunbckoro pygHoro pavoHa
KpacHosipckoro kpas komnanven [TAO «IMK ,Hopunbckuin Hukenb“». Ha dnaHrax u
rnyboknx ropusoHTax MectopoxaeHumn OkTabpbckoe, TanHaxckoe u Hopunbck-1 obwmin
NPUPOCT 3anacoB B pesynbTate gopasBenku coctasun 55,2 1. Kpome TOro, KomnaHus
NpoBOOUT pasBefdoyHble paboTbl Ha pacnofiokeHHOM MnobrM30CTU  MecTopOoXaeHUN
MacnoBckoe C uenblo BbISIBIieHUsT 3anexen 6oratblXx MeHO-HUKENEBbIX pyn B npegenax
pyookoHTponupyowen ctpyktypbl. [MAO «I'MK ,Hopunbckuin Hukenb“» Takke BefeT
3KCnslyaTaunMoHHO-pa3BeoYHbIe paboThbl Ha TEXHOreHHOM MECTOPOXAEHUN
XBocTtoxpaHunuuwe Ne 1 HO® c uenbto nocnegytowien gobblum ruapomMexaHn3npoBaHHbIM
CnocoboM LBETHbIX W [paroueHHbIX MeTasnsfioB M3 MNPOAYKTOB FOPHO-000raTUTENbHOro M
MeTannyprmyeckoro nepegena cynbdugHbix pya. B 2015 r. komnaHuen Obin nonyyed
NPUPOCT 3anacoB NMaTMHOMAOB B konu4vecTtee 5,6 T kaTeropun C1 1 44,5 1 kateropumn C2.

B Hopunbckom panioHe npogormkaeTcs noarotoBka K OTKPbITOM pa3paboTtke
cynbugHoro mectopoxgeHus YepHoropckoe komnaHmen OOO «YepHoropckas [PKy,
BXOAsdLLen B rpynny komnaHun «Pycckaa nnatnHa». Hayano paboT oxugaeTcs He nosgHee
2022 r.; npoekTHasi NPOM3BOAUTESIbHOCTb KOMMSIeKca COCTaBUT 6 MNH T pydbl B rog.
MnaHupyeTca coBMecTHas nepepaboTka pya HXKHOW 4acTu mecTopoxaeHus Hopunbck-1,
passegbiBaemon komnaHuen AO «Aptenb crtapatenenm ,AMyp“y», Takke Haxogsweuncsa B
CTPYKTYpe xonauHra. 3aesepweHune PP, HanpaBneHHbIX Ha BbisBfieHWe 6oratbix y4acTKOB
CynbMOHOro MegHO-HMUKENEBOro opyaeHeHNa ¢ NONyTHOW NIaTUHOMOHOW MUHEepanu3aumen,
oXmpaetca He no3gHee koHua 2017 r., BBOA B 3KCNMyaTtauuio ropHogobbiBatoLero
npeanpuaTUs C NPOEKTHOW rO4OBOW MOLLHOCTLIO B 6 MAH T pyabl — He nosgHee 2023 .
Kpome TOro, B KpacHOSIpCKOM Kpae oOCBauBalOTCA elwe [ABa KPYMHbIX MEeCTOPOXAEHMS
cynbunaHbix pya — KuHrawckoe n BepxHekmHrawckoe. Havyano npombIWieHHon Aobbium Ha
KuHrawckom mectopoxaeHun HamedeHo Ha 2021 r., npoekTHasi MOLIHOCTb NpeanpuaTms
AOJDKHA COCTaBUTb HE MeHee 1 MIH T B rofl; Ha BTOPOM MeCTOPOXAEHUN BeOyTCHA reosioro-
pa3BefoyHble paboTbl. B kpae B GonblIOM KONMMYECTBE BedyTCA WM MOMCKOBblE PaboThl
Ha4anbHbIX CTAOUN.

Ha Kynnbunckon nnowaan M1 «KHUWATMMMC» npoegeHbl PP Ha BbisiBneHue
CynbdUOHbIX MeOHO-HUKENEeBbIX pygonposiBrieHnn. B pesynbTate paboT nokanu3oBaHbl
NPOrHO3Hble pecypchbl nannagus kateropumn P2 B konuyectee 40,3 T. BeayTtcs Takke NOUCKU
MW OUEeHKa pyaonposaBreHUWn B npegenax XanunbCKoro uHTpy3uBa, rge OO0
«Hopunbckreonorma» Bblaennna HECKOSNbKO NePCnekTUBHbLIX Y4aCTKOB.
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B MypmaHckon obnactun godepHen ctpyktypont HopHukena AO «Konbckas MK»
ObIN0 NPOOOMKEHO CTPOUTENBCTBO MOA3EMHOrO pyaHuKa Anst oTpaboTkm 3anacoB rpynnbl
MeyeHrcknx cynbuaHbIX MectopoxaeHun CnyTHUK, beicTpuHckoe, TyHapoBoe, BepxHee u
rnyboKnx ropmsoHToB YKOAaHOBCKOro MeECTOPOXAEHMSA 00Len NPon3BOANTENBHOCTLIO 7,5 MIH
T pyabl B roa.

B Kam4yaTckom Kpae Ha MecTopoxaeHun cynbuaHbIX MeHO-HUKeNneBbIX pyn C
nonyTHeiIMM nnatnHonaamu LaHyd no pesynbTatam pasBefoyHbiX paboT, NpoBedeHHbIX
3A0 «HIK "leoTexHonorms"», NpMpoCT 3anacoB nnatnHongoB coctasBun 0,3 T kateropumn
C1.

KomnaHua 3A0 «KyH-MaHbe» B 2015 r. nonyyuna akcnnyaTauMOHHYO NULEH3NI0 Ha
MecTopoXxaeHue cynbMuaHbix MeaHo-Hukenesblx pya KyH-MaHbe B AMypckon obnacTu, rage
6b1nn npoBefeHbl PP ¢ uenbio NoBbIWEHUS AOCTOBEPHOCTU BbISIBIIEHHbIX paHee 3anacoB
po kateropun C1 n B. Cpok coaum TexXHUYecKoro npoekTa pas3paboTkm MecTOpOXKOAeHUS
Ha3Ha4deH Ha 2022 .

B BopoHexckon obnactu BnepBble YTBEPXKAEHbI 3anacbl KOMMNIIEKCHbIX CyNbdUAHbBIX
MeLHO-HUKEeNeBbIX pyA Ha MecTopoxaeHuax EnkuHckoe n EnaHckoe, paboTbl HA KOTOPbIX
ocywectBngetr OO0 «MeagHoropckuin MegHoO-cepHbii kombuHaT» B coctaBe OO0 «YIMK-
XonauHry. Begywmm KOMMOHEHTOM py4 SBMSETCA HUKeNb, K MOMYTHbIM, MNOMUMO
nnaTMHOMAOB, OTHOCATCA Medb, KobanbT, 30510TO, cepebpo, cepa. CymmapHble 3anachl
MecTopoxaeHun coctaBnsawT 6,2 T MMM kateropyn C2, copepxaHwe nnaTtMHOMOOB MO
CPaBHEHNIO C MECTOPOXAEHUAMWN aHANOrMYHOro NPOoMTMNa HU3Koe 1 He npesbiwaeT 0,2 /7.
Mo yTBEpPXAEHHBbIM BPEMEHHbLIM KOHOUUUAM MECTOPOXAEHUSA npeanonaratoTcs K oTpaboTke
noa3eMHbiM cnocobom ¢ obuiern NPon3BOACTBEHHOW MOLUHOCTbIO 1,5 MIH T pyabl B ro.
MepepaboTka pya 6yaeT ocywecTBNATLCA Ha egmMHon oboraTtuTensHon habpuke.

Kpome Toro, B Pecnybnuke Caxa (AkyTus) BnepBble MNOCTaBfEHbl Ha y4eT B
focymapcTBeHHbI GanaHC OBe pOCChbiNM anMa3oHOCHLIX MECKOB C MOMYTHOW NNaTUHOMN,
passegbiBaemble AO «Anmasbl AHabapay; cymMmapHble 3anacbl kaTeropum C2 cocTtasBunu
MOYTWU 7 Kr NAaTWHbI.

MpupocT poccunckmx 3anacoB nnatuHouaoB kateropun A+B+C1 B pesynbraTte
npoBegeHHbIX B 2015 r. PP coctasun 62,2 T nnatuHongos, npu atom 6onee 80% nonyyeHo
nNpy SKCnnyaTaunmoHHO-pa3BeaoYHbIX paboTax Ha MeCcTopoXaeHuax Hopunbckon rpynnbil.
[Mony4yeHHbI NPUPOCT 3anacoB He MO3BONUST KOMMNEHcuMpoBaTb YObiNb npu [oObIve.
CokpalleHune 6anaHcoBbix 3anacos MM ¢ yyeTom aobbium, notepb Npy gobblve, pasBeaku,
nepeoLeHKN, CNMCaHNs, UBMEHEHUS TEXHUYECKUX MPaHNUL, U UHBIX NPUYMH cocTaBuno 82,5 T
kateropun A+B+C1 n 7 1 kateropun C2.

[o6biva nnatuHougoB B 2015 1. Benmacb B NATU OKpyrax M coctasuna 143,2 T,
CHU3MBLUMCb MO CPaBHEHMIO C NpOoLUbIM rogom Ha 2,7%. NMpy 3TOM OCHOBHbLIM U3BfieKaeMbIM
MeTannomMm sBnseTcsa nannagunm — ero gobbida coctasuna 105,3 1. lnatuHbl 6bINO
N3BNEYEHO MnoyTu B Tpu pasa MeHbwe — 31,3 T. Ha poauvn, vpuaun, pyTeHUnM n ocmMum
CYMMapHO MPULLNOCHL NOYTHN 6,6 T.

Jlngepom no KonmyecTBy M3BMEYEeHHbIX U3 Heap MeTannoB octaeTca KpacHosipckui
Kpawn, rae 9KCnnyaTUpyrTCs YHUKarnbHble MeCcTopoXaeHna HopunbCcKoro pyaHoro parvoHa.
Ha ero gonto B 2015 r. npuwnock 6onee 96% nobbiun, unn 137,8 T nnatmHongos. BTopbim
OCHOBHbIM [06bIBaOWLMM perMoHom octaetcs XabapoBCKMW Kpan — TaMm ObIfio NofyyYyeHo
noytn 3%, unm 4,1 T MII'. B MypmaHckon, CBepasioBckon obnactsax n KamyaTckom kpae
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exerogHasa gobblva He3HaunTenbHa 1 B cymme He npesbiwaeT 1%; B 2015 r. oHa cocTtaBuna
Bcero 1,3 T.

OcHoBHbiM npoussoautenem MIIT B Poccun gaensetca xonguHr [MAO  «ITMK
"Hopunbckun  Hukenw"», B CTPYKTypy KOTOporo BXogAT 3anonapHoin  dunuan,
9KCNIyaTUPYOLLMA KOMMITEKCHbIE MECTOPOXAEHUS CYNbOUOHONO MeOHO-HUKENEeBoro Tuna B
HopunbckoM npOMbILWSIEHHOM paroHe KpacHospckoro kpasi, n godepHasa komnanua AO
«Konbckaa NMKy», paspabaTbiBatowiass o6bekTbl aHanorMyHoro tuna lMeveHrckon rpynnsl B
MypmaHckon obnactu. Ha gonto xonguHra npuxoamtcs novtn 91% 3anacoB n noytn 97%
Aobblyn nNnaTMHOMOOB B CTpaHe, Npu 9TOM nogasnsowee OOMbLUMHCTBO AparmMeTannoB
nokanu3oBaHO W wu3BnekaeTcsd w3 pya HopunbCkMx MeCTOpPOXOEHUW, COOTHOLIEeHue
nannagusa K nnatMHe B KoTopbix coctaBnseT 3:1. B 2015 r. cymmapHaa gobbiva xonauHra
cokpaTunacb MO CpaBHEHWMO C npowsbiM rogoM Ha 3% wu coctasuna 138,4 1 obuwero
konuyectsa M. N3 Hegp OKTAGPbLCKOro MectopoxaeHus 6biro n3sneveHo 86,5 T MII, B
ToM ymucne 68,2 T nannagua n 14,9 T nnatuHel, TanHaxckoro — 36,9 T MMl (27 T nannaams
n 7,7 T nNaTtuHbl), N3 Hegp MectopoxaeHuss Hopunbck-1 — 14,5 1 MIMI (9,8 T nannaamsa n
3,9 T nnaTuHbl).

ExerogHoe KONMMYeCTBO WM3BMEKaeMblX AparMeTasyioB Ha MeCTOPOXOEHUAX
[MeyeHrckon rpynnbl Ha HECKONbKO NopsaakoB Huxe n B 2015 r. coctasuno 0,6 T, Nnpu 3aTOM
KOnuyectBo nannagua pocturaet TpeTn. Ha npegnpusatusax «HOpPUNbCKOro HUKensi»
peanu3oBaHa MpaKTUYeCcKn BCHA MPOU3BOACTBEHHAs Lenoyka nocrnegyowen nepepadboTku
pyZdbl C BbIMYCKOM KOHLEHTpaTa AparoueHHbIX MeTarnsoB, 3a ucknovyeHmem adgpduHaxa.

K 3HaunmbiMm npoussogutenam MM oTHocutca Takke komnanms AO AO «Aptenb
ctaparenen ,Amyp“», Bxogdawasa B cTpyktypy K «Pycckas nnatuHa» n paspabaTbiBatoLias
KPyNHEnLwyo B CTpaHe nnaTuHOBYI pocchinb p. KoHaep B XabapoBckom kKpae. PaspaboTka
MECTOPOXAEHUS  BeOeTCs  OTKPbITbIM  pasgenbHbiM  cnocobom, [obbiThble  necku
noaBepralwTcs MpOMbIBKE W nocnegywoweMmy oboraweHnio [0  LWANXOKOHUEHTpaTta
HenocpeAcTBEHHO Ha nnowaan obbekta. Onsa nocnegywowero adduHaxa KoHueHTpat
OTNPaBnslOT Ha CTOPOHHMI 3aBof. NpounssoguTensHOCTb NpeanpusaTnsa B 2015 r. coctaBuna
Gonee 4,7 MIH M, cyMMapHO 06bl4a MeTarnnoB NNaTMHOBOI rpynnbl cocTasuna Gonee 4 T,
npu 9TOM nnaTuHbl GbIO AobbiTo 3,9 T. Ha Tepputopumn cTpaHbl AencTByloT ewe 16
Hegpononb30oBaTenen, ocyLecTensoWmx 4obblvy n nepepaboTtky pya, cogepxawmx MIT.

[lBeHaguaTb KOMMaHUM 3KCNIyaTUpyT MecTopoxaeHus B CBepanoBckon obnactw,
npy 9TOM OAMHHAAUAaTb U3 HMX paboTaloT Ha poCChINHbIX 0bbekTax, rae exerogHas obblva
LWMXOBOW MNNaTWHbl B eOUHUYHbIX criydasx npesblwaet 50 kr. CymmapHas gobblya Ha
poccbingx obnactu B 2015 r. coctaBsuna 343 kr. B KpacHosapckom kpae nnaTtuHoBasi poccehinb
p. Wyubs paspabatbiBaetca 3A0 «PyTteHuny, rge gobbiya wnmnxosBor nnatuHbl 3a 2015 T.
coctaBuna 21 «kr. B Kamuyatckom kpae AO «Kopskreongobbida» Begetr paspaboTky
HECKOSbKMX Y4aCTKOB poCCbhINen aHanormyHoro npomtuna; 3a 2015 r. 6bino nony4eHo 279 kr
nnatuHel. Kpome Toro, Ha KOpeHHOM cynbnaHoM MecTopoxaeHumn LLaHyy Bo3obHoBMNack
nNpoMbIWneHHaa fobblda Ha NoA3eMHOM pygHuke, coctasuslias 3a 2015 r. 36 kr cymmbl
MMl B pyge (cooTHoLWweHWe nnaTuHbl 1 nannagusa 6nusko k eguHuue). B Pecnybnvke Caxa
(Akytna) komnanmen AO «Anmasbl AHabapa» 3KCnyaTMpyloTca MATb  POCChbINen
anmasoHOCHOro Tuna ¢ NonyTHOW nnatuHon, ogHako B 2015 r. aobbiva He Benach.

MepepaboTka KOHLEHTPATOB AparoueHHbIX MeTassioB, MOArOTOBMEHHbLIX Ha FOPHO-
MeTannyprmyecknx kKombumHatax u Wwnuxo-oboratnTenbHbIX habpukax, ocyLecTBngeTcs Ha
crneumanMsmpoBaHHbIX aprHaXHbIX 3aBogax B npegenax CTpaHbl.
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B Poccun pencrteyeTr Oonee pecatn npeanpuaTuii, OOHAKO OCHOBHOWM 0O6beMm
adppuHaxa ocywectensgetca Ha MowHoctax OAO «KpacHosipckuin  3aBof LBETHbIX
meTannos umenn B. H. lN'ynugosay», Kyga, B TOM 4ucre Mo TOMSIMHIOBOMY COrfalleHuto,
NOCTaBNAETCA BECb KOHUEHTpaT gparmeTannoB «Hopunbckoro Hukensa». «KpacuBeTtmeTr»
NPUCYTCTBYET B CMWUCKe nNpeanpuaTuin, 4Ybs MNPOOYKUMA COOTBETCTBYET MPUHATOMY
mMexayHapogHoMy ctaHgapty London Good Delivery, nossonsitollemMy OCYLWIECTBASATL €€
peann3aunio Ha MexayHapogHOM TOProBon niioLlagkKe.

Momumo KpacHospckoro 3aBofga, B cnmcok Takke Bxogdat AO «EkaTtepuHOByprckui
3aBog No ob6paboTtke uBeTHbIXx MeTannoB» (AO «E3 OLM») n AO «lpuokcknin 3aBof
ueTHbIXx MeTtannoB» (AO  «[3UM»). [lpom3BoACTBO OCHOBHbIX MNNaTUMHOMOOB B
paduHupoBaHHon ¢opme «Hopunbckum Hukenem» B 2015 r. cokpatunocb Ha 1,7% no
CpaBHeHMI0 ¢ npowsibiM rogom n coctasusno 100,4 1, B Tom vncne 81,1 T nannagusa n 19,3 1
nnatuHel. Kpome Ttoro, B 2015 r. komnanven AO «ApTenb crtapatenen ,Amyp“» 6bino
nosiydeHo 2,9 T XMMUYECKM YUCTbIX NNIaTUHOMAOB, B TOM YUcne nnaTuHbl 2,8 T.

Ha mupoBom pbiHke Poccusa aBnsetca BeayLwuM NOCTaBLMKOM nannagns n BTOpbIM
NMOCTaBLMKOM MMaTWHbI, ycTynad no 3Tomy nokasatento HOAP. CymmapHbii o6bem
POCCUIACKOro 3KCrnopTa BCEX MeTansnoB NnaTMHOBOW rpynnbl obecnevvMBaeT OKOMO TpeTu
muposoro. [lo 2012 r. B CTpykType akcrnopta HeobpaboTaHHoro nannagus okono 30%
npeacrTaBnaAnM MNocTaBkM MeTanna M3 rocygapCTBeHHOro pesepBa, KoTopble k 2014 .
npekpaTuuCb, 1 3a pybex NocTaBnsancsa TONbKO MeTans, noslydYeHHbI Ha npon3soacTee. B
2015 r. akcnopt MMl coctaBun 105,2 1, yto Ha 1% MeHbLUE, YeM rO4OM paHee, Npu 3TOM
6b1n10 BbiBE3eHO 81 T nannaaus, 21,7 T nnatuHbl 1 2,5 T poaus.

OcHoOBHblE HarnpaBrieHUs 3KcnopTa OnpefensitoTCs  CeTbio  NpeacTaBUTENbCTB
OCHoBHoOro npoussoautensa crpaHbl — AO «'MK ,Hopunbckuii HUKenb“», pacnonoXXeHHbIX
B Bennkobputanuu, Lsenuapuun, Kutae n CLUA. IMNopT nepBuYHbIX NNAaTUHONOOB B CTPaHy
He3HaunTeneH n coctaensieT He 6onee 200 kr exerogHo. MeTannbl NIaTMHOBOW rPyNMbI
BocTpeboBaHbl BO MHOMMX 06NacTsiX NPOMBILMIEHHOCTM, B NEepBYyK o4yepeab — B
aBTOMOOUNECTpPOeHUU, rae CnnaBbl  METansiIoB  UCMOSMb3YKTCA B KaTanuMTUYeCKUX
KOHBepTepax A4S HenTpanusaumm BpeLHblX BELECTB BbIXSOMHbIX ra3oB aBTomobunen, 1 B
toBeniMpHom gene. Kpome TOro, KatanuTuyeckMe W aHTUKOPPO3UOHHbIE CBOMWCTBA
NNaTMHOMAOB  LUMPOKO  WUCMOMb3YHTCA B XMMUYECKOW, HedTenepepabaTtbiBatoLLEN,
CTEKOJSTbHOM N SNTIEKTPOHHOW OTpacnsx NPOMbILLNIEHHOCTMU.

B Poccun notpebneHne metannoB niaTMHOBOW rpynmnbl HAXoauTca Ha ypoBHe 0o 10 T
€XerogHo; mMeTansbl B OCHOBHOM pPacxOAylTCA Ha MPOM3BOACTBO KaTanu3aTOPHbIX CETOK
Pas3fiMYHOro  Ha3Ha4yeHusi; KpPoMe TOro, BOCTpebOBaHbl B IOBENUPHOM  OTpaCnu,
HepTenepepabaTtbiBaloLen NPOMbILLNIEHHOCTM M aBToMobunecTtpoeHun. Nommmo aToro, B
MUPOBOW MNpakTUKe nnaTtMHOMObl LUMPOKO MPUMEHSIIOTCA B KayeCTBe WHBECTULMOHHbIX
aKTMBOB, BOCTPEOOBAHHbLIX KakK KPYMHbIMW KOMMAHUAMW, Tak M YaCTHbIMUM WHBECTOpPaMM.
[1BOMHOE Ha3HayYyeHne BO MHOroM onpegenseT (opMnpoBaHue LeH Ha MeTansbl.

BoccTaHoBrneHve mupoBon nNpombliwieHHOCTN nocre kpusuca 2009 r. npueeno K
pOCTy noTpebneHus nNnaTMHOMOOB W, KakK CreAcTBue, MOBbLIWEHMIO LeH Ha o06a OCHOBHbIX
meTanna k 2011 r., CMEHMBLUEMYCHA CHWKEHWeM Ha cnegyrowmn rog. OgHako B oTnvymne ot
CTOMMOCTW NNaTUHbI, MNPOLOSMKUBLLUEN MOHWXKEHME, KOTMPOBKM nannagus B 2013 T.
neperioMUnn HeraTUBHYKO TEHAEHLMIO HA NONOXUTENbHY. HecMoTps Ha coxpaHeHue pocTta
crnpoca CO CTOPOHbI MPOMbILLSIEHHOCTN, OCHOBHbIM (PAKTOPOM BIIMSIHUSI HA OMHAMUKY LIEH
oCTaBanacb WHBECTULUMOHHAs aKTUMBHOCTb U Oupxesble cnekynsummn. B 2015 r. ueHbl
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NPaKTU4YECKN BCEX CbIpbEBbLIX TOBApPOB HAa MWPOBOM pblHKE MOABEPIINCE PE3KOMY
COKpaLLEHN0 — CpeaHero4oBas LieHa Ha nnaTuHy CoKpaTunach NOYTU Ha YeTBEPTb U ynana
Hxe ypoBHst 2009 r., CHWXKEHNEe CTOMMOCTM Nannagmsa okas3asnocb He CTOfb 3HAYUTENbHbLIM
n coctaBuno 14%. TeHgeHuma coxpaHunacb n B 2016 r., ogHako TemMnbl 3amMensnIuCh.
CpegHerogoBasa uUeHa Ha nannagui coctasuna 19,7 pgonnapalr, 4TO OKasanocb Huxe
npownoro roga Bcero Ha 11%; ctoMmocTb nnaTtuHbl ynana Ha 6% po 31,7 gonnapalr.
Bnarogapa BbICOKMM nokasaTensiM  KaydeCTBEHHbIX W KOMMYECTBEHHbIX MapamMeTpoB
aKkcnnyaTupyemoro ooHaa Heap U Bbinyckaemoun npoaykumm Poccus 1 B ganbHenwem 6yget
NPOYHO 3aHMMaTb NUAMpPYLWKME NO3NLMM Ha MUPOBOM PbIHKE AaXke B YCIOBUSIX HEraTUBHOM
KOHBHOHKTYpbI.

Begywuwe npoussogutenn obecneyeHbl COOGCTBEHHbIM CbipbeM AN COXpaHeHUs
AOCTUTHYTBIX NPOU3BOACTBEHHbBIX MOLLHOCTEW Ha Gonee 4em 4eTBepTb Beka. OgHako B
AanbHenwem cyuwecTeyetT npobrnema BOCNpou3BOACTBa CbipbeBOM 6asbl NnaTUHOWOOB.
lMpakTnyeckn Bce BbISIBIEHHbIE KPYMHbIE MECTOPOXAEHUA nepedaHbl B OCBOEHME
Hegpononb3oBaTensam, B HepacnpeaeneHHoMm poHae Heap OCTalTCHA TONMbKO OObEKTbI U
YYaCTKM KPYMHbIX MECTOPOXAEHUN, 3HAYMTENbHO YyCTynawwue nUUEeH3MPOBaHHbIM MO
Ka4yeCcTBy W KONMUYECTBY 3aK/IOYEHHOrO B Heapax MUuHepanbHoro cbipbs. Kpome Toro,
KONMMYEeCTBO MPOrHO3HbIX PECYPCOB BbLICOKOW CTEMEHM OOCTOBEPHOCTU He3HaunTenbHo. Bce
OHM noKanu3oBaHbl B npegenax MypmaHckon obnactu, M BbISIBNEHHbIE KOHLEHTpaumm
nnaTMHOMAOB B pyAax ManocynbuaHOro cCO6CTBEHHO MMATUHOMAHOMO TUMA 3HAYUTENBHO
HWXEe, YeM B pa3BeaHHbIX 00 beKTax aHanorM4yHoro Tmna.

1.5 NpumeHeHue AparoueHHbIX MeTasrsioB

[paroueHHble meTansbl, rnaBHbIM 06pa3oM 30/10TO, BbINOSHAKT (OYHKLMIO BantoTHbIX
meTannoB. Cepebpo paHee akTMBHO MCMNOMb30BaNoCh B Ka4YecTBe OEHer, HO 3aTeMm, nocne
YpEe3MEepPHOro HacbIWEHUs pbiHKA, OHO (haKTMYeCcKn yTpaTuno aTy yHkumo. B HacTosiwee
Bpems cepebpo XpaHMTCA B COCTaBe BantOTHbIX pe3epBOB HEKOTOPLIX LleHTpanbHbIX GaHKOB,
HO B AOCTATO4YHO Marnbix o6bemax.

[paroueHHble MeTannbl B OCHOBHOM B BuAe cCnnaBoB B 6ONbLUMX KONMM4YecTBax
NPUMEHSIOTCA B HOBENTMPHOM Aene 1 AeKopaTUBHO-NPUKNaaHOM UCKYCCTBE.

CnekTp nNpUMEHEHWa AparoueHHbIX MeTannoB B TeXHUMKE O4YeHb LWupok. B
9NEKTPOTEXHUYECKON MPOMBILLNIEHHOCTM — [ONS WU3rOTOBMEHUS KOHTakToB C 60nbLuon
CTENEHbID HAAEXHOCTU (CTOMKOCTb MPOTUB KOPPO3WUW, YCTOMYMBOCTb K [OEWCTBUIO
obpasyroLencsa Ha KOHTaKTax KpaTKOBPEMEHHOW 3NEKTPUYECKON OYIN).

B TexHuke cnabbix TOKOB NpW MasibIX HaMPSHXKEHUAX B LIENAX UCMOMb3YTCSA KOHTaKTbI
13 CnraBoB 30510Ta C cepebpom, 30510Ta C NaTUHON, 30510Ta ¢ cepebpom n nnatnHon. [ns
cnaboToYHOM U CcpeaHeHarpyXeHHoW annapaTypbl CBSI3W LUMPOKO MPUMEHSIOT Chnrasbl
nannagus c cepedpom (ot 60% [o 5 % nannagus).

MpeacTaBnaAlT MHTEpPEC MeTannokepamuyeckme KOHTaKTbl, W3roTOBNSIEMble Ha
OCHOBe cepebpa Kak TOKOMPOBOAALLEro KOMMOHEHTa. MarHuTHble cnnaBbl AparoueHHbIX
MEeTannoB C BbICOKOM  KO3PUUTUBHOW  CWUMOW  YnoTpebnsawT npu  M3roTOBMEHWUU
mManorabapuTHbIX anekTponpnbopos. ConpoTtueneHus (noTeHumomeTphbl) ans
aBTOMATU4ECKNX NPUOOPOB M TEH3OMETPOB AeNalT M3 CNiaBOB AparoueHHbIX MeTannoB
(rmaBHbIM 0Bpasom nannagusa ¢ cepebpom, pexe C gpyrMumu metannamu). Y Hux marnbiv
TemnepaTypHbIN koadppmumeHT 3NEKTPUYECKOro COMpPOTUBNEHUS, Manasi

42



UTC 49-2017

TEPMOINEKTPOABMXKYLLAA cuna B Nape C Meabto, BbICOKOE COMPOTMBIIEHME U3HOCY, BbICOKas
TemnepaTypa nnaBfieHUsi, OHU HE OKUCTISAKOTCA.

CTtovikne mMeTannbl MAYT Ha M3roTOBMEHMEe AeTanen, paboTarwmx B arpeCcCUMBHbIX
cpegax — TexHomnornyeckume annapatbl, peakTopbl, 3rfeKTpUYecKkne HarpesaTenu,
BbICOKOTEMMEpPaTypHbIE Meyu, annapatypa Ansa MNpou3BOACTBa OMTMYECKOro cTekna u
CTEKITOBOJSIOKHA, TepMOonapbl, 3TanoHbl COMPOTUBNEHNS.

AparoueHHble mMeTanmnbl UCNOMb3YTCA B YACTOM BUAe, Kak bumeTann n B crnnaeax.
XvMU4eckme peakTopbl U UX YacTu AenaroT LEenMKoM 13 AparoueHHbIX MeTansioB Unn TosbKo
NOKpbIBaKOT (PONbLIoM U3 AparoueHHbIX MeTannoB. [lokpbiTble nfaTMHOM annapaTbl
NPUMEHSIIOT MNPU  U3FOTOBIIEHUN  YUCTbIX XUMUYECKUX nMpenapatoB U B NULLEBOW
NPOMbILLIIEHHOCTU. Koraa XMMmM4eckon CTOMKOCTU U TYronnaBKOCTW NNaTUHbI Uv nannagus
HeJOCTaTOMHO, WX 3aMEeHSAT chfnaBamMu MMaTUHbl C MeTannamu, MoBbIWaKWUMN 3TU
csonctea: vpuamem (5% — 25 %), poanem (3 % — 10 %) n pyteHuem (2 % — 10 %).
MprMepoM MCNoNb3OBaHUA AparoueHHbIX MEeTansfoB B 3TUX 00MnacTaAxX TEXHWKU ABMSETCH
M3roTOBMEHME KOTIOB M Yall Ans NfaBku Lenoyen unm paboTbl C COSMSIHOW, YKCYCHOMW U
GeH30MHOM KMCnoTamMu; aBTOKMNABOB, OUCTUNNATOPOB, KONG, MeLlarnok.

B meaunuuHe gparoueHHble MeTansbl NPUMEHSAT AN U3rOTOBMEHUS UHCTPYMEHTOB,
aetanen npubopos, MPOTE30B, a TaKKe pasfnuyHbiX npenapaTtoB (rfaBHbIM 06pa3oM Ha
OCHoBe cepebpa). Cnnasbl NaTtMHbl C Upuguem, nannagmuem n 30/10TOM NoYTU He3aMeHUMBbI
npv W3roTOBMEHUW WUrN Ana  wnpuues. M3 MeouvUMHCKUX npenapaTtosB, CcoaepXKalinx
AparoueHHble MeTansbl, Hanbonee pacnpocTpaHeHbl NAnMc, NpoTapron n ap. AparoueHHble
MeTannbl MPUMEHSIOT NpU fy4yeBOn Tepanun (UMbl U3 PaguoaKTUBHOIO 3ofl0Ta Ans
paspyLLeHuns 3roKka4eCTBEHHbIX ONYyXOfen), a Takke B NpenapaTax, NoBbIWaoLWmMX 3alnTHbIE
CBOWCTBA opraHusma.

B anekTpoHHOW TexHuke u3 3050Ta, NEerMpoBaHHOIO repMaHneM, MHANEM, ransimem,
KPEMHMEM, OfIOBOM, CEerleHOM, [enalT KOHTaKTbl B MOMyNpOBOAHMKOBLIX AMO4axX MU
TpaH3ncTopax. 30/10TOM 1 cepebpom HanbINSAT NOBEPXHOCTbL BOSTHOBOAOB (CKUH-3OEKT).

B kayecTBe 3alUMTHBIX MOKPbLITUIA AparoueHHble MeTansbl NPeaoXPaHsST OCHOBHbIE
KOHCTPYKLUMN OT KOPPO3UKU UK NpuaaloT NOBEPXHOCTU 3TUX MEeTannoB CBOWCTBA, Npucylime
AparoueHHbIM MeTannam (Hanpumep, oTpaxaTesfibHasi cnocobHOCTb, LUBeT, 6reck u T. 4.).
30Mn0T0 3PPEKTMBHO OTpakaeT Tenno U CBET OT MOBEPXHOCTM pPaKeT U KOCMUYECKUX
Kopabnen. [Ana oTpaxeHuss MHpPaKpacHON pagmaumm B KOCMOCE AOCTAaTOYHO TOHYaWLLEro
cnos 3onota B 1/60 Mkm. [Ansa 3awuTbl OT BHELWHUX BO3LEVWCTBUN, a TaKkKe AN YrydlleHns
HabnogeHns 3a CNyTHUKaMW Ha MX BHELUHIO OOOMOYKY HAHOCAT 30M0TOE MOKPbITHE.
30N0TOM MOKPbIBAKOT HEKOTOPbIE BHYTPEHHUE AeTanu ChyTHUKOB, a TakkKe MoMeLlleHus ons
annapaTypbl C Lienbtlo NpegoxpaHeHnsa oT neperpesa U Koppo3uu.

[paroueHHble MeTannbl UCMONb3YyT Takke B NPouM3BoACTBe 3epkan (cepebpeHue
CTekna pacTBopamMu WNU MOKpbITUE cepebpoM pacnbifieHMeM B Bakyyme). TOH4YauLLyto
NNEeHKY AparoueHHbIX MeTarsfioB HAHOCAT WU3HYTPU W CHApPYXXWM Ha KOXYXM aBUALUNOHHbIX
Apuratenen camosieToB BbICOTHOW aBvauun. [paroueHHbiMW MeTannamu MnoKpbiBaloT
oTpaxaTenu B annaparax Ans Cylwku MHdpakpacHbIMU nydamMu, 3NIEKTPOKOHTaKTbl U AeTanu
NPOBOAHMKOB, a TaKkke pagnoannapaTtypy u obopygoBaHue Onsi PEHTIEHO- N paguMoTepanuu.
B kadecTtBe aHTMKOPPO3MMHOIO MOKPbITUS AparoueHHble MeTansbl UCNonb3yT MNpu
nponssoacTBe TpyD, BEHTUNEN W €eMKOCTEN crneumanbHOro HasHadeHusi. PaspabortaH
LUMPOKNIA aCCOPTUMEHT 30510TOCOAEPXKALUUX MUTMEHTOB ANA NOKPbITUA METansoB, KepaMuKu,
Aepesa.
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Mpunon ¢ cepebpom 3HaAYUTENBHO MPEBOCXOASAT MO MPOYHOCTU MEAHO-LIMHKOBbBIE,
CBUHLOBbIE W OJIOBSAHHbIE, WX MNPUMEHSAIOT ANa Navku pagnaTtopoB, kapOropaTopos,
dunbTPOB U T. 4.

Bbicokme katanuTuyeckme CBOMCTBA HEKOTOPbLIX AparoueHHbIX MeTarsfoB Nno3BosisoT
NPUMEHSTb UX B KQ4YeCTBe KaTanuM3aTopoB: NNaTuHy — npu NPoM3BOACTBE CEPHON U a30THOM
KMCNOT; cepebpo — npu usrotosneHnn dopmanvHa. PagnoaktBHoe 30M0TO 3amMeHseT
bonee pgoporylo  nnatMHy B KavecTBe  kaTanu3atopa B XUMUYECKOW U
HedTenepepabaTtbiBatoLLEN MPOMbILLIIEHHOCTW.

1.6 AHanNM3 npuopUTETHLIX MNpobnemM [oObLIYM [AparoueHHbIX
MeTansnoB

1.6.1 OcHOBHbIe Npo6neMbl, CBA3aHHble C BO3AEUCTBMEM Ha OKPYXKaloLLy
cpeay B npouecce A06ObIYM AparoueHHbIX MeTansoB

CTponTenbCTBO U 3KChyaTauusa nNpeanpustuin no JoOblye AparoueHHbIX MeTannos
OKa3blBalOT HeraTMBHOE BO3OENCTBUE MPAKTUYECKM HA BCE KOMMOHEHTbl OKpYyXKaloLlewn
npupoaHoOu cpeabl.

B npouecce n3BneyeHns MMHepanbHOro Cbipba M3 HeAp W NepBUYHON nepepaboTke
ero Ha abpukax B aTMOC(epHbIN BO3OYX BbIOENATCA 3arpssHsOWMe BellecTBa.
B ocHOBHOM 3TO B3BellEeHHble BellecTBa, OKCuAbl a3oTa, cepbl  yrrepoga, a Takke
BelLleCTBa, UCMNOSMb3yeMble B TEXHOSOrMM Ha habpukax.

Bosgenctene Ha noOYBEHHO-paCTUTENbHbBIA MOKPOB MPOUCXOAUT MPU MeXaHU4eCKOM
HapylweHUn no4vB. XMMUYECKOe BO3LENCTBME Ha MOYBEHHO-PACTUTENbHbLIN NMOKPOB — 3a
cyeT BO3OEWCTBMS  BbIXMOMHbLIX ra3oB, obpasylowmxcsa npu paboTe rOpHOW TEXHUKU U
aBTOTpaHCMNopTa, APYron TEXHUKN.

OpgHa 13 OCHOBHbLIX NpobGrem, BO3HMKaKLWMX B rnpouecce AobbluM OparoueHHbIX
MeTasnsioB — 3TO 3arpsi3HeHne NpUPOAHbIX BoA. Bosgencrteme Ha npupogHble BOAbl MOXET
NPOUCXOOUTb Yepe3 UX U3bATUE Ha NPOM3BOACTBEHHbIE U XO3ANCTBEHHO-ObLITOBLIE HYXAbI
npegnpuaTMi, a Takke B pesynbTaTe cbpoca CTOYHbIX BOA MOCAE OYUCTKM B BOAHbIE
00beKThI

Mpouecc BeaeHus ropHbix paboT, CBA3aHHLIN C HAPYLLEHWEM €CTECTBEHHbLIX YCIOBUIA
3aneraHus noas3eMHbIX BO4 NPUBOAUT K 06pa3oBaHM0 AeNPECCUOHHBIX BOPOHOK.

B HekoTOpbIx cnydasx npu Jobblde OparoueHHbIX MeTannoB TpebyeTcss nepeHoc
pycen pek W pydbeB, 4YTO NPUBOANT K Aerpagaumm ecTeCTBEHHbIX MeCT obutaHud
rmopobmnOHTOB.

Mpn paspaboTke POCCLINHBLIX MECTOPOXAEHUN B psge cryyaeB 0b6pasytoTcs U3MULLIKK
BOAbI, Npu cbpoce KOTOPOM MOXET BbITb HaHeCeH yuepb BogHbIM Ob6beKTaMm.

OTtuyxaeHve 3eMenbHbiX Y4YacTKOB OKasblBaeT HeratMBHOEe BO3AENCTBME W Ha
XnBOTHbIN  Mup. [lpn pabotax 3aTparnBaeTcs pacTUTENbHbIA MNOKPOB M MNOYBEHHbIE
FOPU30OHTbI, YTO MPUBOAUT K HAPYLLEHUIO CNOXUBLLErocsi buoLeHo3a.

B npouecce BegeHnsa paboT Ha XMBOTHbIX BAMSIOT pasnnyHble BUAbl aHTPOMNOreHHOro
BO3AeNCTBUSA. AKyCTUYECKOe BO3AeNcTBMe, Bbl3blBaemoe paboTonM MexaHuM3MOB U
TPaHCMOPTHbLIX CPeacTB, B3pbiBHbIMM paboTamu, pacnpoCTPaHSAETCA Ha 3HauYnTenbHoe
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pacCTosiHWE OT TEXHOSIOrMYecknx OOBbEKTOB. Peakumsi XMBOTHbLIX Ha LUyM pasfiMyHa wu
3aBUCUT OT MHAUBMAYaANbHbIX 0COBEHHOCTEN BUAa.

B uenom, ropHble pabotbl gatot 70 % — 80 % oT ob6bema BCEX MPOMBbILLNIEHHbIX
0TX0A0B [15] M BHOCAT BECOMBbIN BKNaa B o0Liee 3arpsA3HeHue OKpyXatoLemn cpeabl.

B HacTosilee BpeMsi npakTnyeckn Bce 3onotogobbiBalowme npeanpusatua paboTatoT
c cobnogeHvem pencteyrowmx B PO akonormyecknx HopmaTtueoB. [lpMMmeHeHue
paccmaTpvBaeMbliX B HacToswem crnpaBovyHuke HOT TexHomormn nosBONUT YMEHbLUUTb
TEXHOrEeHHOE BO3AENCTBME Ha OKPYXaloLLyto cpely U ynyylnTb 9KOHOMUYECKME NnoKasaTenv
npeanpuaTum.

1.6.2 Mpo6nembl HOpMaTMBHO-NPABOBOro perynupoBaHusi paunoHanbLHOro
Mcnonb30BaHUA Heap Npu Aob6blye AparoueHHbIX MeTannoB

B nocnegHue rogbl y Hegponosb3oBaTenen, Beaywux Ao0blMy AparoueHHbIX
MeTasnsioB, BO3HUKNN NpobsieMbl, CBA3aHHbIE C HECOBEPLLUEHCTBOM LENCTBYHOLLEN CUCTEMbI
HOPMaTUBHO-NPABOBOrO PEryfiMpoBaHNs paumMoHanbHOro NCNosib30BaHMSA Heap.

3akoHoOaTenbCTBOM, [OEWCTBYHOWMM Ha Tepputopun Poccunckon depepaumn,
YCTaAHOBMEHO, YTO Npu pa3paboTke PYAHbIX, POCCHIMHbIX U TEXHOMEHHbIX MECTOPOXAEHUN
AparoueHHbIX MeTansioB notepn npu ux aobblye (KcnnyaTaumoHHbIe U TEXHOMOrMYecKme)
nognexaTt HOPMUPOBAHUIO, y4eTy N YTBEPXKOEHUIO HA CTaaun NpoekTa ¢ nocnegyowmm (npu
HeobX0aUMOCTM) YTOMHEHMEM B roJ0BbIX MaHax pasBuUTUsS FTOPHbIX paboT.

Ha npakTuke crnoxunocb 4eTkoe npeactaBrieHne o6 aKchnyaTauMOHHbBIX MOTepsax
(noTepsix B Heapax) U TEXHOSIOrMYeCKUX MOoTepsax, BO3HUKAKOLWMX B Mpouecce nepBUYHOM
nepepaboTkn [OObLITLIX pya M NECKoB C OOBeAeHWEM uX OO0 TpebyemblX KOHAUUMA —
LIMXOBOrO MeTanna, KoHueHTpaTta, npomnpoaykta. CymMMapHbI ypOBEHb 3TUX MNOTEPb
XapakTepuayeT MOMHOTY W3BMEYEHUS NPOMBbIWSIEHHBIX 3anacoB WM Hapsgy C YeTKUM
BbINOSIHEHWEM MPOEKTHbIX NapamMeTpoB pa3paboTkn HABMSETCS OCHOBHbIM MOKasaTernem
KayecTBa XO3MCTBEHHOIO OCBOEHMS KOHKPETHOIO MeCcTopoXxaeHunsa [14].

Paamepbl akcnnyaTauMOHHbIX U TEXHOMOMMYecKUx MNOoTepb 3aBUCAT OT MHOXecTBa
¢akTOpoOB W YCTaHaBMMBAKTCA B NpoekTe pas3paboTKM KOHKPETHOro MeCTOPOXAEHUS,
KOTOpbIN  MPOXOOAMT  rOCyQapCTBEHHYK  akcnepTtudy. [loatomy, npu  paspaboTke
MECTOPOXAEHUS, OCYLLECTBNSAEMON B COOTBETCTBUM C YTBEPXAEHHbIM MPOEKTOM, YTOYHATH
YyCTaAHOBMEHHbIE B [AHHOM MPOEKTe MoKa3aTenu (HOpMaTtuBbl) NOTEPb MPaKTUYECKU HeT
OCHOBaHuN. Jlwb B cnydae, Korga BbISBMEHbl Yy4yacTku (OGnoOkKM), oOTnMyalowmecs no
BELLEeCTBEHHOMY COCTaBy, napamMeTpaMm M YCrOBUSM 3arneraHus OT NPUHATbIX B MpPOEKTe,
BO3HMKaeT HeobxoAMMOCTb nepecmoTpa (C  Uenbi  YTOYHEeHUs)) W nocnefyloLlero
yTBEPXKOEHMS HOPMATUBOB NOTEPb B FOA0BbLIX NlaHax pa3BUTUS rOPHbIX paborT.

B 3akoHe P® «O Hegpax» He YCTaAHOBIEHO 3HA4YeHWEe TepMuMHa «HOPMAaTUBHbIE
notepu». B pesynbrtate ero npuwsocb ycTaHaBnuBaTb B HANOrOBOM 3aKOHOOATENbCTBE.
Mog HOopMaTMBHBLIMK NOTEPSIMU MOSIE3HbLIX UCKOMAeMbIX CorflacHo Hanorosomy kogekcy PO
npu3HalTCca pakTU4eckme noTepu MNonesHblIX MCKonaeMblx Npu Aobblye, TEXHONOrMYEeCKU
CBSI3aHHbIE C MPUHATOM CXEMOW M TeXHOnorven paspaboTkm MeCTopoXaeHus, a JoObITbiM
Nones3HbIM UCKoMaeMbIM, NoAEXaLMM HanoroobnoXeHno, NPUMEHUTENBHO K AparoLeHHbIM
MeTannam ABnATCA «KOHUEHTpaTbl U Apyrve nonynpoaykTbl, cogepXalune paroueHHble
MeTansbl, nonyyaemble npu [obblde OparoueHHbIX MeTanfoB M3 KOPEHHbIX (PYAHbIX),
POCCBIMHBbIX W TEXHOrEHHbIX MeCcTOpOXaeHUNy». KOHKpeTHas TEXHONOorms WU3BnevYeHuns
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NOMNe3Horo uckonaemoro u3 [JoObITOM FOPHOM MacChbl YCTaHaBNMBAETCA TEXHUYECKUM
NPOEKTOM, YyTBep>KAaeMbIM B nopsake, yctaHoBrneHHoM [pasutenscteom PO .

Mopsgok noaroTtoBKW, COrNacoBaHUA W YTBEPXOEHUS TEeXHUYECKUX MPOEKTOB
pa3paboTkn MEeCTOPOXAEHMI MOME3HbIX MCKONAeMblX U MHOM MPOEKTHOW AOKYMEHTauun Ha
BbINOSIHEHNE paboT, CBA3aHHbIX C MOMb30BaHMEM Yy4acTkamu Heap, YCTaHaBnMBaeTcs
MpaButensctBom Poccunckon Pepepaumm No BuAaM MNOSEe3HbIX WUCKOMAeMbIX W BuOaMm
Nnonb30oBaHUA Hegpamu. B uCnoOnHUTENbHOM >Xe npakTuke MNPOUCXOAUT OTCTynfieHne oT
3aKoHoAaTeNbHbIX YCTaHOBOK.

B cBA3W C HeogHOKpPATHbIMM  U3MEHEHUAMW  CTPYKTYpPbl  MPUYACTHbIX K
HeOpOononb30BaHWD defeparnbHbIX OpPraHoB WUCMOMHUTENbHOM BRactM U nepemMeLeHuto
nepBOHa4anbHO YCTAHOBNEHHbIX (DYHKLMIW NO rocyaapCTBEHHOMY reoniorm4eckomMy KOHTPOSIHO
3a pauMoHanbHbIM UCMNOSIb30BAHMEM HeAp TMpuv KX [eonorm4yeckoM Uu3y4yeHun u no
rocygapCTBEHHOMY TOpPHOMY Hag3opy npu  Aobblde NOMesHbIX MCKOMaeMblX Mexay
MCNONMHUTENbHBIMU  CTPYKTYpaMn CO34aH BeCbMa CrOXHbIA  MeXaHU3M yTBepXOeHus
HOPMaTUBOB NOTEPb MOSIE3HbIX UCKONAeMbIX NPW JOOLIYE.

CornacHo c1. 37 3akoHa P® «O Hepgpax» «rocydapCTBEHHbIN KOHTPOSb 3a
paunoHanbHbiIM  UCMNOSMb30BaHMEM W OXPaHOW Hedp  OCYLWEeCTBRseTCs  opraHamu
rocyapCTBEHHOrO reosiorM4yeckoro KOHTPOSiIA M opraHamMm rocygapCTBEHHOro rOpHOro
Haa3opa..» B COOTBETCTBUU C NOSIOXEHUSAMU, yTBepXXaaemMbiMu [paButensctsom PP [16].

HaunHas ¢ 2005 r. rocygapCTBEHHbIA reosiorMyecknini KOHTPOSib 3a cobngeHnem
Hegpornonb3oBaTendamu TpeboBaHun hegepanbHbIX 3aKOHOB, MHbIX HOPMATUBHbLIX MPaBOBbIX
aktoB Poccunckon depepaumm, CBA3aHHbIX C reoflormyeckumMm MUsydeHueM, paumoHanbHbIM
NCNonb30BaHMEM N OXpaHOW Heap (3a ucknyeHmem TpeboBaHnin, Haa3op 3a cobnogeHnem
KOTOPbIX OTHECEH K KOMMETEeHUUW opraHa rocyaapCTBEHHOro ropHOro Haasopa), BXOAUT B
nonHomounsa depgepanvHoOM cnyxbbl N0 Hagslopy B cdepe npupoaonosib3oBaHUSA
(PocnpupoagHagsop).

®OyHKUMKM oOpraHa rocygapCTBEHHOro ropHoro Hagsopa o 2008 r. BbinonHsana
depepanbHaa cnyxba Mo 9KOMOrMYECKoOMYy, TEXHOMOrMYeCKoOMy M aTOMHOMY Haa3opy
(PocTtexHagsop). B yacTHOCTK, OHa MMerna NosIHOMOYUSA KOHTPOMA 3a cobnogeHnem «BceMu
nonb3oBaTenaMn Hedp 3akoHodaTenbcTBa Poccuiickon ®depepaunmn, yTBEPXKAEHHbIX B
YyCTaAHOBMEHHOM MNOpsAKe CTaHOAapTOB (HOPM, MpaBui) NO OXpaHe Heap» M MOMHOMOYMS Mo
COrNacoBaHM «YCrOBUMA NULEH3UN, TEXHUYECKMX MPOEKTOB Ha MONb30OBaHME Heapamu, Ha
pa3paboTKy MeCTOpPOXAEHUA MOME3HbIX WCKONaemblX, HOPMAaTMBOB MNOTEPb MOME3HbIX
nckonaemblx npu mx [obbide M nepsBudHOM nepepaboTke». OgHako B COOTBETCTBUM C
N3MEHeHNAMM, BHeceHHbIMKU [lpaBuTtensctBoMm P® B cooTBeTcTBYlOWEee [lonoxeHue,
PoctexHaasop ¢ 2008 r., xoTa 1 9BNSieTCsl OpraHoM rocyfapCTBEHHOIO rOpPHOro Haasopa, Ho
He OCYLLLECTBMSIET KOHTPOJSb 3a paunoHanbHbIM UCMNOMb30BaHMEM Heap.

Takum obpasom, opraHbl FroCcyapCTBEHHOIO FOPHOro HaA30pa B YacTu paLMOHanbHOMo
MCNONb30BaHMA N OXpaHbl Heap Npu obblve MONe3HbIX MCKOMaeMblX B HacToslee Bpems
OTCYTCTBYIOT.

Bmecte ¢ Tem npousowna rnepegada  HEKOTOPbIX  MOMIHOMOYMM  OpraHa
rocygapCTBeHHOro ropHoro Hapasopa ®enepanbHOMY areHTCTBY MO HeApOnoSib30BaHUIO
(PocHegpa), He 4BRSAOWEMYCA KOHTPOMbHbIM OpraHoM. B pesynbtate  dyHKUMMK
rocyJapCTBEHHOr0 ropHOro  Hag3opa npeBpatuniMcb B OYHKUMM N0 OKa3aHuio
rocygapctBeHHbIx ycnyr. Nepegaya PocHegpa yHKUMA opraHa rocy4apCTBEHHOrO ropHoro
Hagsopa, No CyLwecTBy, NPMBOAMUT K 3aMEHE UCMOMNHEHUS 3TUX PYHKUMIN NpefocTaBreHnemM
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NNaTHbIX YCNYr «rocygapCTBEHHOM» 3KCNEepTU3bl MOCPEOHMYECKMMU  KOMMEPYECKMMMN
opraHusauusiMmm, HasblBalOLWUMK CeBA «KCNEPTHBIMU LEHTPAMUN Y.

Bornee Toro, B 2008 r. PocHegpa oTkasanucb yTBepxdaTb HOPMaTMBbI
TEXHOMOrMYecknx noTtepb Npu [obblde gparoueHHbIX MeTannoB, npeacraBnsiemMble
Heapononb3oBaTENAMM B €XEroAaHblX MfaHax pasBuUTUMS TOpHbIX paboT. Ha nopyveHue
Annapata [NpaBuTtensctBa P® paccmoTpeTb 3TOT Bonpoc PocHegpa npennoxunum cumtatb
06bekToM Harnora Ha obblvy «MofnesHble uckonaemble, 4OObITbIE N3 HEAP, @ HE MPOAYKThI,
N3BNeYeHHble Npu nepepadoTke AobbLITbIX U3 HEAP NONE3HbIX UCKONAEMbIX.

B HanorosBom kogekce P® Hanoroobnaraemon 6ason sIBASKOTCA KOHUEHTpaTbl W
Apyrne nonynpoaykTbl, coaepXallume gparoueHHble MeTannbl, T.e. 3akoHodaTenb nNpusHaeT
npaBunbHbIM obnaraTb HaANOrom Ha AobblYvy MOME3HbIX MCKOMAaeMbIX TOMbKO TO KONUMYECTBO
MONEe3HOro NCKOMaemMoro, KOTOpoe SIBMSieTCA TOBAPOM.

lMocnencTBmeM TakOro peLleHuss CcTanyM  NPeTEeH3MM  HaroroBblX OpPraHoB K
npeanpuaTMsaMm no [obblde OparOueHHbIX MeTansioB Mo Heynnate Hamora Ha [obblyy
NoSIe3HbIX UCKONaeMbIX.

CornacHo oencTByoLEMY 3aKOHOL4ATENbCTBY YTBEPXKOEHME HOPMATUBOB NOTEPL MpU
PacCMOTPEHNN EXEroAHbIX MMAaHOB Pa3BUTUS FOPHbIX paboT [OMKHO NPOM3BOAUTLCS Ha
NPeAcToNALWNA rog U K Havany ovYepeaHoro KaneHaapHoro roga B YCTaHOBMIEHHOM MOPSiAKe
AOIMKHO ObITb NPeACcTaBneHo B Hanorosble opraHbl. OgHako maTepuanbl HOPMaTUBOB NOTEPb
Ha 2005-2007 rr. paccmaTpuBanuck LIKP PocHegpa Tonbko B 2008 T.

[MockoMnbKy TEXHOMOrM4Yeckne mnoTepn COCTaBNAT B CyMMe OOWMX noTepb npu
Aobblve aparoueHHbIX metannoB okono 80 %, ywepb 3onotogobbiBaoWNX NpeanpusaTui oT
HenpaBoMepHbIX aencTeu PocHeap mor 6bl coctaButb okono 15 mnpa. py6.

OgHum n3 3akoHogaTtenbHbIX TpeboBaHMn NO pauMoHanbHOMY MCMONb30BaAHUIO HEApP
ABNAETCA [LOMONHUTENbHOE BOBfEeYeHNE B pa3paboTKy HEKOHAMLUMOHHbLIX 3anacoB W
MONe3HbIX WCKOMAeMblX, OCTalLWMUXCA BO BCKpbie, B OTBanax WM oTxoAax
ropHogobbiBaOLWMX U NnepepabaTbiBalOLLMX NPOM3BOACTB. HanoroBbiM 3akoHO4ATENLCTBOM B
CBSI3U C 3TUM NPEeAYyCMOTPEHO NPUMEHEHME HYNEBOW CTaBKM NO Hanory Ha Aobblvy.

MpaBuTtenbctBo PP BO3NOXMAO UCNOMHEHNE Onepauun, CBA3aHHbIX C MPUMEHEHNEM
HyneBOW CTaBKWU No Hanory Ha Jobblyy, Ha MuHnpupoabl Poccumn 1 3atem Ha PocHegpa .

Mopsgok OTHECeHMst 3anacoB MOME3HbIX WCKOMAeMblX K HEKOHAWLUWOHHBLIM U
00OCHOBaHMA HOPMAaTMBOB COAEP)KaAHMS  MONE3HbIX WCKOMAEeMbIX, OCTalLWNUXCA BO
BCKPbILWHbIX, BMeLlalowmnx (pasyboxmBawolmx) nopogax, B OTBanax WnNu oTxogax
ropHogoO6bIBaoLLEero 1 nepepabaTbiBaloWEro NPOM3BOACTB, KOTOpbIM Obin paspaboTaH,
oKasancs HeAoCTyMnHbIM Hegpononb3oBaTensM u3-za OGonbworo obbema MaTepuanos,
TpebyembIX AN pacCMOTPEHMUs; onnatbl 3a «YyCryrm rocygapCTBEHHOW 3KCNepTusbly,
OCYLLECTBNSAEMble MNOCPEAHMYECKMMM KOMMEPYECKMMM OpraHuM3auusiMiM; pacxodoB Ha
KOMaHOUpOBKM M T.O0. B pesynbTate Hegpononb3oBaTesnb BbIHY)XAEH OTKa3blBaTbCA OT
CTMMYJIOB, NPeAoCTaBNAEMbIX €My HaroroBbIM 3aKOHO4ATENbCTBOM.

"eonoro-mapkwengepckoe obecneyeHne ropHbiXx paboT OCyLEeCTBNSAETCA BCEMMU
npeanpusaTMaMu, Beaywmmm aobblvy gparoueHHbIX MeTanioB Ha OCHOBaHUM AENCTBYIOLLENO
MonoxeHna. 3agaden  reonoro-mapklengepcknx  cnyxb npegnpuatunm  sBAsieTCA
paunoHanbHOe NCNoNb3oBaHWe Heap B NpoOLecce aKcniyaTtaumm, B TOM YUCe yYeT U3bATON
N3 Heap ropHOM Macchl, pa3fiMyHOro poaa noTepb U pasyboXXnBaHus.

PocHegpa BoO BpemMeHHbIX pekoMeHaaumsix He AenatoT pasnmyanin Mexay M3MeHeHnem
COCTOSIHMS 3anacoB, MPOM3OLIEAWMM B TeYeHWe roga B pesynbTaTe 3KChiyaTauMOHHOW
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pasBedkM nMpu MOArOTOBKE BbIEMOYHbIX €AuHML, NoTepb nNpu [0Obl4e, WU3MEeHeHUs
TEXHUYECKMX TpaHuL, U U3MEHEHMEM 3anacoB, MOJSyYEHHbIM B pes3ynbraTte npupocta oT
NpoOBeAEHNs reorioro-pasBefoyHblXx paboT Ha dnaHrax m (Mnm) rnybokMx ropu3oHTax
paspabaTtbiBaemoro mectopoxaeHus. lNMpuka3 PocHegpa npoOTMBOPEYMT YCTaHOBMIEHHOMY
MpaButenscteBom P® nonoxeHuto, cornacHo KoTopoMy «locygapCTBeHHasi aKcrnepTusa
OCyLLLeCTBNAETCA NyTEM NPOBEAEHNA aHann3a JOKYMEHTOB U MaTepuarioB no onepaTtuBHOMY
N3MEHEHUNI0 COCTOSAHUSA 3anacoB Mone3HbIX MCKOMaeMbIX» TOSbKO «MO pesyrbTatam reonoro-
pa3BefoyHbIX paboT n nepeoueHkn 3anacos 1,13 u yctaHosneHHomy MuHnpupoabl Poccun
nyHkTYy 12 «[llopsigka npeactaBreHnst rocyaapCTBEHHOMW OTYETHOCTU NpeanpusaTUSMU,
OCYLLECTBNALWMMN pa3BeaKy MEeCTO-POXAEHMI MOME3HbIX MCKONaeMblX U UX [0Obidy, B
defeparnbHbI U TeppuTopUanbHble PoHObI reonornyeckon nHopMaLnuny.

B 2017 r. nucemom PocHegp Ne C®-04-30/10154 ot 01.08.2017 .
Heapononb3oBaTeENO NPeLOCTaBNEeHO MPaBO M3YYEHUS TEXHOTEHHbIX (paHee HapyLlIEeHHbIX
Aobblven) poccbinen nyTem onbITHO-NPOMbILLNIEHHOW pa3paboTku (ganee — OlP), BBMAay ux
CMNOXHOrO reoriormyeckoro CTpoeHus. B 1o e BpemMsi, TMICbMOM NpeaycMOTpeHa exeroaHas
noctaHoBKa nony4eHHbIx B npouecce OlP 3anacos 1 3awmTta nx B TK3.

B cuny kpanHe orpaHM4eHHOro BpeMeHu (He nosgHee 3aBeplleHUss KaneHOapHoro
roga) nposegeHus Bcex npouenyp (nposegeHve OlP (mapT-HOA0pbL), 3awmta B TK3
3anacoB, Mony4veHHbIX No pesdynbTaTtam OlP, npeacraBneHne oTtyeTHOCTU 5-rp M 2-nc c
OTPaXXeHMEeM yxe [MOCTaBfeHHbIX Ha 6anaHC W noraweHHbIX 3anacax) CTaBuT
Hegpononb3oBaTeNsa B NOMOXEHWE, KOrAa BbINOMHEHNE OaHHbIX 00a3aTenbCTB HepeanbHO
B OOWH rof, TpebyloTcs N3MEHEHNS B CTOPOHY yBENUYEHUS CPOKa MOCTAHOBKM 3anacoB Ha
BanaHc.

[OpHbIMM paboTamu OCYLLECTBMSAETCA BbleMKa 3Ha4YUTeSlbHbIX KONIMYECTB TOPHOW
Maccbl, KOTopas B rnepcrnekTue MoxeT ObITb MUCMOMb3oBaHa C MOMNb30OWM ANA HapOAHOro
X0351CcTBa. BCKpbILWHbIE NOPOAbl, HE CoAepXaLlme AparoLeHHbIX MeTannoB, MOryT ABMASTLCS
obLepacnpocTpaHeHHbIMX MNOME3HbIMK  UCKONAeMbiMK, B 4acCTHOCTW, Martepuanom [Ans
NPOM3BOACTBA CTPOUTENbHbIX MaTepManoB (TOT Xe WwebeHb).

BckpblwHble nopoabl, codepXawme onpedenieHHOe  KONMYECTBO  AparoueHHbIX
MEeTannoB, OAHO3HAYHO SABMAKTCSA MOTEeHUManbHbIM OOBbEKTOM Ana  nepepaboTkm B
BGyaywiem, npu paspaboTke HOBbIX, 6onee apPEKTUBHBLIX TEXHOMNOMMN. DTO e OTHOCUTCS U K
XBOCTaMm oboralleHus 1 rmapoMeTannypruu, a Takke K 3abanaHcoBbiM pygam.

B HacToswee BpemMs 1 BCKpbILWHbIE NOPOAbLlI U XBOCTbl NepBUYHON nepepaboTkm 6e3
OUEHKM nepcnektme wmx nepepaboTtkm B Oyaywiem mn 6e3 Hagnexawero KOHTponda 3a
coCTaBOM (coAepxaHuMe MeTanna) W yyeTa CKIagupylTcs B KayecTBe OTXOO0B W
npakTudeckn TepstoTca. C TOUKM 3peHust OXpaHbl HeApP HaAHOCKTCS yuwepb noTeHumnanbHbIM
3anacam fparoueHHbIXx MeTannoB. HopmaTMBHO-NpaBoBOe perynmvpoBaHMe 3TOro Bompoca
MONHOCTbIO OTCYTCTBYET.

Mpobnemamn HOpPMaTMBHO-NPABOBOrO perynMpoBaHus B cdepe Aobblun OTAENBHO
AparoueHHbIX MeTannoB M AparoueHHblXx kamHen MwuHnpupoabl Poccumn, oTBevawoulee 3a
HOpPMaTUBHO-NPaBOBOE perynupoBaHMe B HeApOnOfib30BaHUW B LENOM, HE 3aHMMaeTCs.
Apyrum depepanbHbIM OpraHamMm UCMNOMHUTENBHOM BRAacTu TakMe MOMHOMOYMS TaKkKe He
AaHbl. Takum obpasom, npeanpuaTusa no gobblve AparoueHHbIX MeTansoB U AparoueHHbIX
KaMHeW oka3anucb B NpaBOBOM BakyyMe.

B ycnoBusix oTcyTcTBUS eamHOro dpegepanbHOro opraHa MCMONHUTENbHOM BRacTw,
OCYLLeCTBNALEro (MYHKUNIO HOPMaTMBHO-MPaBOBOrO perynupoBaHus B cdepe [obblumn
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AparoueHHbIX MeTanyioB 1 AparoueHHbIX KaMHEN CcTanu BO3MOXHbIMU HapyLwleHunda
3aKoHOOAaTes1IbCTB O HeAgpaX, AparoueHHbIX MeTanmnax n AparoueHHbIX KaMHAX U HanoroBoro
3akoHOodaTes1IbCTBa.

Pa3pen 2. OnncaHue TeXHONOrn4eckKnx npoueccoB, Ucnosib3yemMmbiX B
HacTosLlee BpeMs Npu nobblye AparoueHHbIX MmeTannoB

[paroueHHble MeTannbl B KAYeCTBE MOME3HbIX NCKONAeMbIX, MPUrodHbIX K Ao0bIYe U
nocrnegyowemy U3BnedYeHuto, NPUCYTCTBYIOT B PYAHbIX W POCCLINHBIX MECTOPOXOEHUSX .
Cnocobbl  pas3paboTku MecTopoXAaeHun W aanbHenwen nepepaboTkm  OobbIToro
MUHEpPANnbHOIO Cbipbsi B 3aBUCMMOCTM OT TUNa MECTOPOXAEHUS M BuAa OparoueHHOro
MeTanna CyweCTBEHHO OTNIMYaloTCA.

PoccbinHble  MecTopoXaeHus OparoueHHbIX MeTannoB paspabartbiBaloTca Mo
crneumanbHbiM TexHorormsam [17 - 23], B CBA3WM C 9TUM, OMUCAHUE TEXHOSIOrMYeCKUxX
npoueccoB A00bl4M AparoueHHbIX MeTamnsfioB U3 pocChinNen MNpeacTaBneHo B OTAENbHOM
pasgene (2.1).

Mpn pobblve AparoueHHbIX MeTannioB U3 PYAHbIX (KOPEHHbIX) MeCTOPOXAEHWN,
NPUMEHSIIOTCA TPaOULMOHHbBIE TEXHOSOrMM pa3paboTkn pyaHbIX MECTOPOXOEHUN NOMe3HbIX
nckonaemblx. [obbiToe MuHEpanbHOE Chipbe nepepabaTtbiBaeTca N0  cneumanbHbIM
TEXHOMOIMAM, YYUTbIBAKOLWNM CNeunduky n usnko-xmmmyeckme CBOWCTBA M3BIIEKAEMOro
AparoueHHoro metanna.

2.1 HoOblya  gparoueHHbIX mMeTansnoB n3 POCCbINHbIX
MEeCTOPOXAEeHUN

2.1.1 N'opHonogrotoBuTesibHbIE PaboThbI

opHOnogroToBuTENbHbIE  paboTbl  BKMOYAOT  MNpouecchbl, obecnednBatoLimne
NoAroTOBKY MECTOPOXAEHUS K aKcnnyatauun. B Komnnekc ropHonogroToBUTENbHbIX paboT
BXOAAT:

- NnoarotoBka MNOBEPXHOCTU MECTOPOXAEHUs (yganeHue necopacTUTENbHOCTH,
KOpYeBKa MHEWN, CHATUE W CKNagupoBaHME MOYBEHHO-PACTUTENbLHOIO Criosi, €cnn  €ero
TonwwmHa npesbiwaet 0,1 m);

- OCyLLeHMe Nnowaan MecTopoXaeHNs;

- NpoBeAeHME BCKPbIBAOLLNX BbIpabOTOK.

OcylweHne poccbinen, Kak npaBurio, Npou3BoauTCSA KaHaBamu. 10 Ha3HaYeHuo u
pacnonoXeHuo KaHaBbl MOTYT ObITb:

PyCcroomeoOHbIMU, CAYXalWMMU AN OTBOAA pycna pPekn Unm pydbd, €CnnM OHO
NPOXoaMUT HENOCPeACTBEHHO MO pPOCCHLINU, MEpecekaeT ee WM HaxoguTcs B OnacHOW
6nmnsocTty;

Ha2opHbIMU, Ha3Ha4YeHne KOTOpbIX — MepexBaT rPYHTOBbIX M aTMOC(EPHbIX BOA Ha
CKMOHaxX AONWHbI U OTBOA MX 3a Npeaensbl pa3pabaTbiBaeMoro y4acTka;

paspesHbIMU, KOrga OHM MNPOXOAAT HEenoCcpeACTBEHHO MO Y4acTKy poCChInu,
nognexawiemy paspaboTtke, C Lenbto ero OCyLLIEHWUS;

KanumarsbHbIMU, CRyXalMMK Ans NpuHATUA BOAbl U3 pa3pe3Hbix kaHaB u cbpoca ee
HWXXE ydacTKa SKCnnyaTaunoHHbIX paborT;
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80003a800HbIMU, KOTOpble NpPoOXoadaTr Aansa obecnevyeHnss BOAOW MPOMbIBOYHbIX
yCTaHOBOK.

Mpn 6Gonbwux rnybuHax 3aneraHus nnacrta MneckoB, KOrga OcCylweHue Kapbepa
HEBO3MOXXHO OCYLLECTBUTb KanuTanbHOW KaHaBOW, yCTaHaABNMBAETCHA HACOCHasA CTaHUUS.

BckpbiBatowme BbipaboTkn obecneunBaroT AOCTYN K nNnacTy neckoB. [ns pOCCbIMHbIX
MECTOPOXAEHUN BCKpbIBatOLLEN BbIpabOTKON OObIMHO SIBMASIETCS MUOHEPHbIN KOTNOBaH (Mnn
NMMOHEepHbIN  6nok). [Ona pgpaxHoro cnocoba paspaboTknm BeCKpbiBatowasi BbipaboTka
npeacTtasnseT cobon KOTnoBaH, B KOTOPOM MPOU3BOAMTCH MOHTaX Aparu.

Mpu pasgensHoM cnocobe pa3paboTkM pocchinein JHOM BCKPbIBAKOLLEro KOTMoBaHa
ABNSAETCHA KPOBA nfiacta Neckos.

Pasmep nmMoHepHOro KOTMAOBaHa W €ero KoHdurypaums B nnNaHe 3aBUCAT OT
NPOM3BOAUTENBHOCTU  MPOMbBIBOYHOM  YCTAHOBKM W MEP3NOTHOM  OOCTaHOBKM  Ha
mMecTopoxaeHun. Tak, ecnu neckn HaxXOAAaTCSs B MEpP3foOM COCTOSIHUKW, TO nnowanb
MMOHEPHOro  KOTMOBaHa JormkHa  obecnedmBatb  CYTOYHYHO  MPOU3BOAUTENBHOCTb
NPOMbIBOYHOW YCTAHOBKM MO 06beMy OTTaMBaloLMUX 3a CYTKM NECKOB Ha AaHHOW MioLaan.

K nogrotoButernbHbIM paboTam OTHOCATCA Takme paboTbl MO COOPY>KEHUIO TPYHTOBBIX
TeppacuMpOBaHHbIX MAOLWAAOK AN MOHTaXa Ha HUX MPOMbIBOYHBIX YCTAHOBOK U COBCTBEHHO
MOHTa@X YCTaHOBOK, MpoxoAdka 3yMnoB And HACOCHbIX CTaHUuW, OBYCTPOMCTBO
NITOOTCTONHUKOB U 0BOPOTHOrO BOAOCHaBXEeHUS.

2.1.2 BckpblwHbIe paboThbl

3apaya BCKpbIWHbBIX paboT — yaaneHve N nepemelleHve B OTBarnbl NYCTbIX NOPOA
(TophoB), nepekpbIBaOLLNX NAACT NECKOB.

Pasnu4yaloT Tpy OCHOBHbIE OMnepaLumn BCKPbILWHbIX paboT: HENOCPEACTBEHHO BCKpPbILIA
(«yncTasay Bckpblwa), nepemelleHne B otean (oTBanoobpasoBaHmne) n nepesarnka.

MepeBanka HeobxoauMma B Tex cry4vasix, KOorda HeBO3MOXHO Cpasy Xe pas3MecTUTb
oTBan TopcoB 3a npegenamMmv NPOMbILISIEHHOMW YacTu poccbinu. CHavyana BblKnaabliBalTCA
BPEMEHHbIE OTBanbl, KOTOpPble B AdalbHEWWeM «MNepeBanvBaloTCAa» 3a KOHTYP POCCHINMW.
Yawe Bcero nepesarika MpuMMeEHSIeTCs MpyU BeAEHUU BCKPbIWHbIX paboT akckaBaTopamu-
AparnavHamu.

TexHoNnorns BCKPbILWHbLIX paboT 3aBUCUT OT COCTOSHUSA TOp(oB (Mepanble Unu
Tanble). Tanble Topdbl UM Mep3nble, HO paspbiXfeHHbIe MOXHO paspabaTtbiBaTb cpasy Ha
BCHO MOLLHOCTb Unn crosimmn ntobon molHocTu. Mepanble Topdbl, KOTOpbIE OTTanMBalOT NoA
AENCTBMEM COSNTHEYHOW pagnaunn, paspabaTtbiBatoTCA TONBKO rOPU3OHTaNbHbIMU CIIOSAMM.

Mo cnocoby BbieMKM TOPKOB BCKPbIWHbIE PabOTbl pa3geneHbl Ha ABe rpynnbl —
CUCTEMBbI C NMOCITOMHON BbIEMKOW U C BbIEMKOW Ha BCHO rNyOuHY.

Ha Mepanbix poccbingax npy ux paspaboTke crnosMm no Mepe Ux ecTeCTBEHHOro
OTTamMBaHMUs OCHOBHOW BCKpbIBalOLEN MalUMHOW aBnseTcs 6ynbao3ep M OYeHb peako —
KOJIeCHbIN cKpenep.

Bynboosep B 3TOM crnydae MOXET BbIMOMHATb HECKOMbKO Oonepauun: cpes3aTb Tanblv
cnon TopcoB A0 3arnorfiHEHUA CBOEro oTBana M TPaHCMopTUPOBaTb MX Ha onpeferieHHoe
paccTosiHMe (Yawe BcCero Ha noabeM), a TaKke OCYLWEeCTBNATb pPbIXNIEHNE MOPOA
MexaHumyeckum cnocobom (knblk). OgHaKo Ha onepauvyM TPaHCNOPTUPOBAHUSA yAeSbHbIN
pacxod aumstonnuea y Oynbaosepa KpaTHO Bbllle, YeM, Hanpumep, y aBTocamocBsarna umnm
KONecHoro norpysdnka. B cBsa3n ¢ atum npu GonbLIMX PacCTOSIHUSIX TPaHCNOPTUPOBKM
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BCKPbILWHbIX MOPOA LenecoobpasHo MNpuMMeHeHue ABYX TWUMOB MalwwuH: 6ynboo3epoB Ha
CHATMM Tanoro crnos M {QOPMUPOBAHUM BPEMEHHOIO OTBara W KOMECHOW TEeXHUKU
(aBTOCAMoOCBan unu KONecHbIn Norpy3ymk) Ha nepemMeLLeHnn BCKpbILLM B MOCTOAHHbLIA OTBan
(oTBanoobpasoBaHue).

Bblemka TopchoB Ha BCO MOLLHOCTL NpUMeHsieTca NMbo Ha Tanblx poccbinsax, NMMbo Ha
Mep3rnbiX nocne O6ypoB3pbIBHOMO pbixneHus. BoleMka TOpdoB BO3MOXHA Kak LuararoLwumm
AparnanHamu, Tak U ruapasfMyeckuMm 3KCKkaBaTopamm € MOrpy3kon B aBTocamocBarsbl.

Hanbonee npocTton CUCTEMOM BCKPbIWHBIX paboT Ha BCl rMyobuHy <dBnsdeTcs
9KCKaBaTOpHasi BbleMKa C pasMmelleHneM TOpgoB cpasy B MNOCTOSAHHbLIM oTBan. LWnpuHa
3ax0[KK1 3KCcKaBaTopa 3aBUCUT OT MOLLHOCTU TOP(OB 1 ASIMHbI CTPESbl 9KCKaBaTopa.

B HacTosLee BpeMsi N3rotaBnNmnBatoTCs 3KCKaBaTopbl AparfianHbl ¢ ASIMHOW CTpenbl OT
45 po 120 ™. [llpu wWwupuHe pocCcCbinU, KpaTHO MpeBbIWAOWEN LWNPUHY 3aXOLKM,
uenecoobpasHo oTpabaTbiBaTb POCChINb MO NEHTOYHON cucteme paspaboTku. To ecTb nocne
BblEMKM TMECKOB Ha MepBON JieHTe BCKpbila BTOPOWM feEHTbl (Ha LWMPUHY 3axo4Ku)
pasmellaetca B  BblpaboTaHHOM  MPOCTpaHCTBE, YTO obecrneynmBaeT  BbICOKYHO
NPOM3BOAMTENBHOCTb BCKPbILIHbBIX paboT 1 X HN3KY0 cebecToMMOCTb.

Bblemka TopcdoB Ha BCHO MOLLHOCTb MMApaBfIM4ECKUMIN SKCKaBaToOpamMu C NOrpyskoun B
aBToOCaMoCBasnbl M TPaHCMOPTUPOBKOM B MOCTOSHHLIM OTBan SABMASETCA YHUBepcanbHOW
TexHosiornen u npurogHa ans nobbiXx ropHOTEXHUYECKUX YCIOBUIN, OAHAKO cebecTonmMocTb
BCKPbILWHbIX paboT Bbile, YeM NpU UCMOSb30BaHUN SKCKABaTOPOB AparfiavHoB.

2.1.3 PaspaboTka n TpaHCNOpPTUPOBKA MNECKOB

[Meckn MOXHO paspabaTbiBaTb OAHOBPEMEHHO C UX MPOMbIBKOW UMM B pas3HOE BPEMSI.
B nepBom crnyvae necku cpasy xe Mnocrne Wux OTAeneHuss OT MaccumBa MNOCTynakT Ha
NPOMbIBOYHYHO YCTAHOBKY, BO BTOPOM — HakannMBalTCs B CreumnanbHbiX OTBanax Ha
NMOBEPXHOCTM M MOCTynalT B NPOMbIBKY TOIbKO B TeNoe Bpemsa roga. BTtopown BapuaHT, kak
npaBuno, XapakTepeH Ansi NO3eMHOMN pa3paboTKn MHOroneTHEMep3nblX POCChbINen, 0gHakKo
MHOrga NPUMEHSIETCS U Ha OTKPbITbIX paspaboTkax Ha MMUHUCTLIX NN 06BOOHEHHBLIX Neckax,
KOTOpble B TENMbIA Nepnog TpyAHO A00bITb.

PaspaboTka MHOroneTHeMep3nbiX U CE30HHOMEP3NbIX MECKOB OTKPbITbIM CMocoboM
NPOM3BOAMTCS TONMbKO Oynbao3epamy NMyTEM MOCMONHOIO CHATUS BEPXHEro OoTTasBLUEroO
cnosi. Tanble neckn paspabatbiBaoTcsa bynbao3epamMmm Unm aKCckaBaTopamMm.

Ecnn 30n0TO NpoHMKaeT B TPEeLMHOBATLIN MMOTUK, KOTOPbLIA HEe noadaeTcsl BbleMke
Oynboo3epom, TO 3Ta YacTb MNnacTa PbIXIUTCA TKenbiMyM Oynbao3epaMu-pbIXMTensiMu, a
3aTeM BbIHUMAETCA N0 OObIYHOM TEXHOMOMNN.

Ocobon TexHonorum TpebyeT paspaboTka BbICOKONbAUCTLIX MECKOB, KOTOpbIE Mocne
OoTTamBaHuUsi MNpeBpalalnTcsa B NMbIBYHbl, He noggarwmnecs TPaHCNOPTUPOBAHUIO
O6ynbgosepamun. Takne necku nyywe paspabartbiBaTb B XONOAHbLIN Nepuog NyTemM pbiXneHus
nnacTta 6ynb4o3epoM-pbIXNUTENnemM 1 nocnenyoLwen BbiIBO3KM B NIIOCKMIA cneuoTean B6nmsm
NPOMbIBOYHON YyCTaHOBKM. C HaCTynneHunem Tensa C MOBEPXHOCTM Mep3roro oTeana
NMOCMOWHO CHMUMAKTCH NECKN N NOAAKTCSA HA NPOMbIBOYHYHO YCTAHOBKY.

TpaHCNOpPTUPOBKA BbIHYTLIX MECKOB K MPOMbIBOYHOM YCTAHOBKE MNpU HEeOBOMbLUMX
pacctosHuax (oo 100 m) npousBoamnTca Bynbgosepamu, a Npy yaaneHHOCTU NPOMbIBOYHOM
ycTaHOBKM Oonee 4em Ha 100 M necku AOCTaBASAT KOMECHbIMU MOrpy3ymkaMmm Unu
aBTOcamMocBanamu.
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2.1.4 NepepaboTka NECKOB Ha NPOMbIBOYHbIX YCTaHOBKaXx

MpOMbIBOYHbIE YCTAHOBKWN BKMAOYAKOT ABa y3na:

y3en pAesvHTerpaumMm u rpoxodeHuss neckoB M ysen oboraweHus MnOoArpOXOTHOM
dpakummn (adpenbHaa dpakuus).

Y3en 0eauHmezpayuu u 2pOX0YeHUST NCNONb3YeTCHa YeTbIpex TUMNOB:

- HenoABWXHbIN NepdopnpoBaHHbI cTonl ¢ oTBepcTuaMn 50-100 MM € pasmbiBOM
nogaBaeMblX Ha CTON MEeCKOB CTpyerh rmapoMoHuTopa (NpUMEHAeTCA And  XOpOoLUo
NPOMBIBUCTbIX MECKOB C KPYMHbIM 30J5I0TOM);

- cKkpyb66ep-byTapa B BUAE UMNMHAPA, UMEIOLLIETO FNYXON OE3MHTErpUpYyOLLMIA CTaB n
nepdopupoBaHHbLIN ANA BbICEBaHUS 305l0TOCOAEpXallen dpakuum (npuMmeHsieTcs Ons
XOpOLLO- U CPeaHENPOMbIBUCTbIX MECKOB, BKIIOYAKOWMX FPaBUAHO-ranedHyo gpakumtio,
cnocobCTBYIOLLYIO NpW BpaLleHnn ckpybbep-6yTapbl Ae3nHTerpauum neckos);

- NnacTMHYaTbI TPOXOT C MOABWMXXHBIM HAKMOHHBbIM MOMOTHOM, KOTOPOMY npuaaeTcs
Gerywasa nonepedHas BonHa, obecneuymBarollas nepeBanMBaHMe MNECKOB W UCTUPaHWE
KOMKOBATOro mMatepvana (NpuMeHsieTCs A1 XOPOLUO MPOMbIBUCTBIX MECKOB C BKIOYEHMEM
KpynHbIX (4o 1 M) rnbl6 1 BanyHoB);

- ABYX— U TPEXCUTHbIE BMOPOrpoXoThl C NoLwaabio npocenBarLwen nosepxHoctn 10-
12 M? (NPUMEHSIIOTCS ANA cpeaHe-N TPYAHOMPOMBIBUCTLIX MECKOB).

CocTtaB y3na obozaweHuss nod2poxomHol hpakyuu 3aBUCUT OT KPYMHOCTKU 30510Ta U
MOXET BKMNtoYaTb creayolime annapaTbl 418 ynaBnvMBaHua 3onoTa:

- LWNt03bI rNy6OKOro n cpegHero HanomnHeHna (Ansa KpynHoro 3onota — 6onee 1 Mm);

- LWMO3bl MESIKOro HamosfIHEHUsT C NoALUN03KaMu (4118 3010Ta CpeaHnx pasmepos —
0,5 Mm);

- OTCafO4Hble MalUMHbl M KOHLEHTPauMOHHbIE CTOMbl (4519 MENKoro 3050Ta,
cogepxatiero pakumm meHee 0,1 Mm);

- LeHTpobexHble annapatbl (418 3050Ta, coAgepKallero 3HaunTenbHble JONM 30510Ta
menbye 0,05 mm).

Mogada neckoB Ha Oe3vHTerpauuio M rpoxovyeHue ocyllecTBnsieTca Oynbosepamu
(Ha HenoABWXKHLIN NepdOPMPOBaHHLINA CTOS), dKckaBaTopamu (B ByHkep ckpybbep-OyTapsbl
unu BMBpoOrpoxoTa), aBTocaMmocBasiaMn M KONeCHbIMU norpy3dnkamu (B GyHkep-nutaTesb
CKpYyBO6EPHbIX U LUNO30BbIX NPOMbIBOYHbLIX YCTAHOBOK).

B pesynbTtate npoMbIBKM NeckoB obpasyeTcs Tpu B1uaa XBOCTOB:

- raneyHas gpakums (HagrpoOXoTHbIV MPOAYKT y3na Ae3UHTErpaunm n rpoxoveHuns);

- 3epHucTtaa dpakuma (3denbHbIM  Matepuan, Hakannueawowuncs  B6nM3u
NPOMbIBOYHOW YCTAHOBKW);

- unucto-wnamoBas pakuma (TOHKOAMCNEPCHbIA MaTepuan, NepeHOCUMbIA BOLAHbIM
NMOTOKOM B YrnybrieHHble y4acTKM MNOOTCTONHUKA).

Ona obecneyeHusa 6ecnepebonHon paboTbl NMPOMbLIBOYHBIX YCTAHOBOK rafniedyHas u
3epHUCTas 4acTn XBOCTOB Nepuogndeckmn yoanaiTcsa B otBan Oynbao3epom Unm KONecHbIM
MOrpy34MKOM.

Mnowanka nepepaboTKM MNECKOB BKOYAET, KPOME MPOMbIBOYHOW YCTaHOBKM,
WNOOTCTOMHUK,  OFOPOXEHHbIN  3aWwuTHbIMM  gambamun, 1 cuctemy  06OPOTHOro
BogocHabxeHusi. OHa COCTOUT U3 NepecTaBHOW HACOCHOW CTaHumu, 3ymnda, 3almuLeHHOro
Aambon oT nonagaHusi B HEro UINCTO-LIIaMOBOWN dhpakumm XBOCTOB, U HAMOPHOro BOAOBOAA.
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2.1.5 paxHbIn cnocob pa3paboTKu POCChINMHbIX MECTOPOXAEHUN

OdpaxHbin  cnocob npumeHsieTcs ana  paspaboTkm 06BOAHEHHBIX  POCCHINEN,
npeacTaBneHHbIX MNopodamMu pasfMyHOM KpenocTu. WcCknouyeHne CcoCTaBnsoT BecbMa
BallyHUCTble, KPEenko CLEMEHTMPOBaHHbIE Mopoabl U BA3KME MMuHbl. MHoronetHemepanble
pocchbinu MOryT paspabaTbiBaTbCs AparaMy TOMbKO Nocrne NnpeaBapuTenibHON UX OTTaNKM.

Ob6s3aTenbHbIMM  FTOPHONOATOTOBUTENBHLIMM ~ OMNepaunsaMn  SBMAKTCA  yaaneHve
NyCTbIX NOpoA, OTTarka MHOrorneTHen Mep3noThl (NPU ee Hann4uu) u NpegoxpaHeHue TanblixX
nepexogsaLLmx Ha Crie4yoLWnin MPOMbIBOYHbIA CE30H 3anacoB OT CE30HHOMO MPOMepP3aHuS.

BckpbilWwHbIE paboThbl BLINOMHAKTCS TOW Xe TEXHUKOW, YTO 1 Npu pasgenbHOM crocobe
pa3paboTkn pocchbinen.

OTTamBaHne mMep3arnbix Nopon NPON3BOANTCA CreayoLWNMN OCHOBHBIMU METO4AMM:

- TENSOM CONMHEeYHOWN pagnauun (ana HebonbLION MOLLHOCTM NnacTa);

- (punbTpauMoOHHO-APEHAXHLIM  (OANA  MNEecKoB C  Xopowen  punbTpaumMoHHOM
CMOCOBHOCTbLIO);

- TMOPOMITIOBBIM C WUCNOSIb30BaHMEM €CTECTBEHHO Harpeton BoAbl (4ns rnyOuHbl
3aneraHusa neckoe 5 m n bonee);

- MMOPOUINOBBIM C WCMONb30OBaHMEM ropsyen BoAbl MM napa (NnpumeHsieTcs B
HebonbLLMX 06bemax B Ha4ane NPoMbIBOYHOIO CE30Ha).

MpepoxpaHeHne OT Ce30HHOro NPoMep3aHusa TanbiX 3anacoB 0ObIMHO NPOU3BOAUTCSA
3aTtonsieHnemM nnowaan nepexoasimx 3anacoB Ha 3MMHUMW nepuod. Ycnex aToro cnocoba
3aBUCUT OT HAOEXHOCTU yOepXXaHus BOAbl Ha 3aTOMMEHHOM Yy4vacTke BOAOMNOAbEMHON
NIOTUHOW. YeM MeHblle KO3(PMUUMEHT dunbTpaunnm nNopod, M3 KOTOPbIX COOpPYXeHa
NNOTUHA, TEM HaJeXHee YAepXXnBaeTCs Boga Ha 3aTOMNSIEHHOW MnoLwaau.

PaHee B HebonbLWNX 06bEMaxX NPUMEHANNCEL CNOCOOLI NPegOXPAHEHNSA OT CE30HHOIO
npoMep3aHns nyTeM MOKPbITUS MOBEPXHOCTU WCKYCCTBEHHLIMU  TEMSION30NALNOHHBIMU
MaTepuanamu (neHonnacTbl, 3amep3arolliasi BOOHO-BO34YLUHAA MeHa, OMUIKM U NPOY.), HO
OHW LUMPOKOro UCMOMb30BaHMS HE HALUMMN MO 3KOHOMUYECKMM N 3KONOMMYECKMM NPUYMHAM.

O6oratutensHoe obopyaoBaHue Ha apare nogbupaeTca No TakoMy XXe NPUHUMNY, 4YTO
M ONsi NPOMbIBOYHbLIX YCTAHOBOK, T. €. UCXOAS M3 KpynHOCTM 3onoTa. Kak npaBwno, Ha
COBPEMEHHbIX Aparax B Ka4eCTBe OCHOBHbIX yNaBNMBAOLLMX annapaTtoB yCTaHaBNMBAKOTCSA
0TCaAo04Hble MALUMHbI.

Ana cHKeHna akonornyeckoro yuwepba B 4acTu 3arpssHeHUst NPUPOAHbIX BOOOTOKOB
APaxHbl pa3pes JoMmKeH ObiTb N30NMPOBaH OT HUX AambBaMu nNn nepemblykamu.

2.1.6 NMoa3eMHbIN cnocob pa3paboTKu poCcCbINHbIX MECTOPOXAEHUN

MoaseMHbI cnocob pa3paboTkm NpUMeHsaeTca Ans pa3paboTkM MHOrofieTHEMEpP3IbiX
poccbinen ¢ rnybuHon 3aneraHus nnacta 6onee 20 m.

Buibop cnocoba pa3paboTkm — OTKPbITbIA MW MOA3EMHbLIN — oOnpeaenseTcs no
pesynbTatam TEXHUKO-39KOHOMNYECKOro CpaBHEHNSI BapUaHTOB.

BckpbITe nnacta npousBOAUTCS HAKMOHHLIM CTBOSIOM C YrfIOM HakfioHa 10—30°.
MoaroTtoBuTEnbHbIE U HAape3Hble BbIpaboTKM NPOXoaAT MO NnacTy neckos. BeicoTa rmaBHOro
(TpPaHCMOPTHOrO) WTpeka paBHa 2 M, (HO HE MEeHbLLE MOLLHOCTU nriacta), a BEHTUNALNOHHOMN
BblpaboTkn — 1,5 m.

53



UTC 49-2017

OTtbonky nopoabl Kak Mpyv MOArOTOBUTESNbHLIX paboTax, Tak M MNPU  OYUCTHbIX
Npon3BOAAT GYpPOB3pPbIBHLIM CNOCOBOM.

Y6opka oTOUTON NOpoabl OCYLLECTBSETCA CKpenepHbiMu nebeakamm unm norpyso-
AOCTaBOYHbIMM MalKnHaMn. Bblgaetcsa nopoga Ha OHEBHYH MNOBEPXHOCTb JIEHTOYHbLIM
KOHBENEPOM MO HaKMOHHOMY CTBOSTY.

MpombiBKa [0ObITbIX MECKOB MNPOXOAUT B TEMNbl nepuoa roga npyv NOCAONHOM
OTTamBaHWM NECKOB, YNOXEHHbIX B BUAE MSIOCKOro oTeana.

2.1.7 TlepepaboTka 3onotocofepXawmx KOHLUEHTpPaToB, AO0ObITbIX Ha
pPOCCbINHbLIX MECTOPOXAEHNAX

lMony4eHHbIN B Mpouecce NepBUYHOM NepepaboTkn pocchinen KOHUEHTpaT (Lunx)
AOBOANTCA Ha wWwnmxooboratutenbHbiX YycTtaHoBkax (LLUOY) po nonyveHus  LWnmMxoBOro
30510Ta, HanpaensemMoro Ha apunHax B KayecTBe KOHEYHOro npoaykTa, nMbo Ha nnasky C
nosly4eHMeM CNUTKOB 30510Ta firaTtypHoro. B nocnegHee BpeMs KOHLUEHTPaTbl POCCHIMHOIO
30J10Ta CTanu noAaBepraTbCsd MHTEHCUBHOMY LiaHUPOBAaHWUIO, ONMcaHHOMY B pasgene 2.2.2.4

2.2 [doGblya pAparoueHHbIX MeTanyIoB W3 KOPEHHbIX (PYAHbIX)
MeCTOpPOXAEeHUMN

2.2.1 Cnocobbl pa3paboTKu KOPEeHHbIX (PYAHbIX) MECTOPOXAEHUN

PaspaboTka MecTOpoXOeHW AparoueHHbIX MeTanmnoB, Kak npasuio, NpousBoauTcs
NOA3EMHbIM, OTKPbITLIM UM KOMOMHUPOBaHHLIM crnocobamu [24 - 28].

Bbibop cnocoba pa3paboTkM onpegenseTcs ropHO-reosiorMyeckuMmn  ycrnoBuamMm
3aneraHMsa  pya u 0DOOCHOBbLIBAETCA TEXHWKO-IKOHOMUYECKMMW pacveTamu. Ecnu
MEeCTOPOXAEeHNEe OOCTUraeT NOBEPXHOCTU 3EMMN NN HAXOAUTCHA Hedaneko OT MOBEPXHOCTH,
TO MNPUMEHSIETCA OTKPbITbIn cnoco6. bornee rnyboko pacrnonoXeHHble MeCTOPOXOEHWUS
paspabaTtbiBatoTcs, 06bIYHO, NOA3EMHLIM cnocoboM. Kak BapuaHT paspaboTka HauMHaeTcs
OTKPbITbIM CNOcoBoM 1 No Mepe yrnybr eHns kapbepa NpoaomKaeTcst NOA3EMHbIM CNOCOBOM
(koMBUHUPOBaAHHBLIN cnocob).

2.2.1.1 NoAa3seMHbIN cnocob pa3paboTKM KOPEeHHbIX (PYAHbIX) MECTOPOXAEHUN

MpenmyLLecTBa U HegocTaTKM Nog3eMHOro cnocoba paspaboTku:

OCHOBHbIMK MpeuMyLLecTBaMn NoA3eMHOro cnocoba paspaboTku MeCTOPOXAEHWUN
ABNSOTCA:

- BO3MOXHOCTb pa3paboTkn MecTopoxaeHun Ha 6onbLuyto rmybuHy (4o 4 Km);

- Npu pa3paboTKe TOHKMX U MANOMOLLHbIX PYAHbIX TEN BO3MOXHOCTb MX CENEKTUBHON
BbleMKM 6e3 pasyboxuBaHUA pya MyCTbIMU MOpPO4AMM C MaKCUMarbHbIM COAEPXaHUEM
MeTanna B otbuton pyae;

- BO3MOXHOCTb OCTaBfIEHUS OTOUTbIX MYCTbIX NOPOA4 OT MNpOXoaveckux paboT B
pyoHUKE B KayecTBe 3akragkum oTpaboTaHHbIX MyCTOT B pes3ynbTaTte 4Yero WUCKI4vaeTcs
nepemMelleHne 60nbLIOro KONM4ecTBa MycTbiX MOPOA M HEOOXOOUMOCTb UX CKNaaMpoBaHUSA
Ha NOBEPXHOCTMW.

K HegocTaTtkam nog3emMHoro cnocoba paspaboTkm OTHOCATCS:
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- Bblcokaa cebecToMMocTb A06bl4M MUHEPANbHOro Cbipbsi B pesynbTate 60nblimx
MaTepuanbHbIX, TPYAOBbIX U SHEPreTUYEeCKUX 3aTpar;

- Kak npaBuno, HeobxoaMMOCTb KPeNneHUsi TopHbIX BblpaboToK U nogaepxaHne 3Tou
Kpenu Ha HeoBXoauMbIN CPOK, MHOrAA 4O KOHLUA pa3paboTkn MeCTOPOXAEHNS;

- BbICOKME 3aTpaTtbl HA TPAHCNOPTUPOBKY A0OLITON pyabl KaK BHYTPW pyAHMKA, Tak 1 No
NMOBEPXHOCTM K MeCTy oboralleHuns;

- TpyaHocTn B obecneyeHnn 6e3onacHOCTM ropHbIX paboT.

Ctaguum nogsemHoro cnocoba paspaboTkm 1 Knaccugukaumsa cuctem paspaboTku:

B npouecce nogsemHon paspaboTkm MEeCTOPOXOEHWN pya OparoueHHbIX MeTansnoB
MOXHO BblAENUTb 3 OCHOBHbIE CTaauW TOPHbIX PaboT: BCKPbITUE MECTOPOXAEHWUS,
noaroToBuTeNbHblE paboThl (pasgeneHne MecTOpPOXAEHUS Ha 3TaXM N OYUCTHbIe BNoKn) n
A0o6bl4HbIE paboTbl HEMOCPEACTBEHHO BHYTPW OYUCTHOrO 6Grioka (HapesHble M OYUCTHbIE
paboThl).

BckpbITve MecTopoxaeHus npu nogseMHoM crnocobe paspaboTku ocyllecTBnseTcs
npoBedeHMEM [TaBHbIX BbIpabOTOK C 3eMHOW MOBEPXHOCTM OO0 MecTopoxaeHus. K Hum
OTHOCATCS BepTuKasibHble W HaKIOHHblEe CTBOSbI, LUTOSMIbHY WU aBTOTPAHCNOPTHbIE Cbe3abl
(YKnOHbI). 3TK BbIpabOTKM crniyaT Ans TPaHCNOPTUPOBaHMSA MOSIE3HONO0 WCKOMAeMoro Ha
MOBEPXHOCTb, a TaKke AN nepeaswkeHnsa nogen, odbopyaoBaHus, 4OCTaBKM MaTtepuanos 1
Apyrux uenen.

lMpoxodka BCKpbiBalOWMX BblpaboTok — Hambonee [OPOrocToAWMN npouecc,
0COBEHHO NpY BCKPbITUM MECTOPOXAEHNSA BEPTUKANbHbIMU CTBOSIAMU, OCYLLECTBISETCS, KakK
npasuno, 6ypoB3pbIBHbIM CNOCO60M C OTOOMKOM pyabl WNypamMn U NPon3BoaANTCSA NO NYCTbIM
nopoAam, KOTopyt HeobxoaMMOo CKnagupoBaTb HA NMOBEPXHOCTW.

[MoaroToBKa LWIAXTHOrO MO K OYMCTHOW BblEMKE 3aKMoyaeTcs B pasgefneHun ero Ha
3Taxun nposefeHMeM BblIpabOTOK OCHOBHOIO rOPU30OHTA, a Takke B pasfeneHun dTaxa Ha
BblEMOYHbIE Y4yacTku (OYUCTHble 6noku). [logroToBuTemnbHbIE BbIPAOOTKM cnyxaT Ang
nepeaBwXeHnst Noaen, TPaHCNOPTUPOBaHMA FOPHOM MaccChbl, AOCTaBkM OOOpPyAOBaHUSA U
MaTepuanoB, NPOBETPUBAHUA W Opyrux uenen. NpoxoasTcss OHM Takke, Kak npaswuno, no
nycTeiM nopodam (nonesble BblpaboTkn), BGYpOB3pbIBHLIM CMOCOOOM C OTOOMKOW pyAabl
wnypamn, HO 6onblasg YacTb MX NPOXOAUTCA OOHOBPEMEHHO C OYMCTHbIMKM paboTamu,
NO3TOMY, KaK Yy)Xe OTMedvanocb, Npu KX NPOXoAKe MOSBNSAETCA BO3MOXHOCTb OCTaBIiEHUS
OTOUTBLIX MYCTbIX MOPOA4 B PYAHUKE, CHWXAKOTCH 3aTpaTbl HA TPaHCMOPT WU CHUXaeTcs
cebeCcToMMOCTb NOAroTOBUTESbHBIX paboT.

[obblya nonesHbIX MCKonaeMblX (Hape3Hble W O4YUCTHble paboThbl) NPOU3BOAMTCS
cuctemamm paspaboTku, KOTopble BECbMa MHOroobpasHbl U MPUMEHEHME TOW UMK MHOW U3
HUX ANs 0TPaboTKM OYMCTHOrO BGnoka 3aBUCUT OT FOPHO-TE0STIOrMYECKNX Y TOPHOTEXHNYECKMX
yCcnoBu OTpPabOTKM 3TOr0 O4YUCTHOro 6Gnoka. Ha ogHoM  MecTopoXaeHun MoryT
MCNONb30BaTbCA HECKOSIbKO CUCTEM pa3paboTku B 3aBUCUMOCTU OT U3MEHEHUS, Hanpumep,
yrna nageHusa pygHbIX Ten UM MxX MOLHOCTM, YCTOMYMBOCTW pyd M BMeELLAoLWmMX nopoa,
CKITOHHOCTM WX K CIEXMBAaeMOCTWM M CaMOBO3rOpaHuio, YAApOOMacHOCTU pPasfiNYHbIX
Y4aCTKOB MECTOPOXAEHUS U T. 4.

Cuctembl pa3paboTkm Mexagy cobon oTnmyaroTcs:

- nocnenoBaTeNbHOCTLIO BbIEMKN YacTen aTaxa;

- HanpaBneHMeM NoABUraHMs OYUCTHOWN BbIEMKM OTHOCUTENBHO BbIpabOTOK OCHOBHOIO
rOPU30HTa;
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- COCTOSIHMEM BbIpaboTaHHOro NPOCTpaHCTBa BO BpeMs pa3paboTku;

- cnocob6amu oT6OVKM pyabl NPU OYNCTHOW BblEMKE;

- cnocobamu nepemMeLLeHns pyabl B O4MCTHOM NPOCTPAHCTBE.

CornacHo npaBunam TEXHUMYECKOW  SKcnnyatauunm  pyoHUKOB U MPUUCKOB,
paspabaTtbiBalOWNX MECTOPOXOEHUA UBETHbIX, PEAKUX W [paroueHHbIX MeTansnoB, B
KayecTBe eOuMHOM Knaccudmkauum cucteMm nog3eMHon pas3paboTkM  ycTaHOBMEHa
Knaccudukauma B OCHOBY KOTOPOW MOJSIOXEH Cnocob ynpaBrieHUs ropHbIM [AaBrieHueM
(cnocob nogaepaHus OMMCTHOrO NPOCTPaHCcTBa, Tabnuua 2.1).

Tabnuua 2.1 — Knaccmndumkaums cuctem paspadboTku paspabaTbiBatoLLmMX MECTOPOXAEHMNS
LIBETHbIX, PEAKUX U AparoLeHHbIX MeTannos

Knacc Cuncrema
I. Cucremol c OTKpbITbIM | 1. CnnowHas
BblpabOTaHHbIM NPOCTPAHCTBOM 2. MoTtonkoycTtynHas
3. KamepHo-ctonboBas
4. NoaasTaxHbIX WTpeKoB (OpTOB)
5. C goctaBkow pyabl CUIon B3pbiBa
6. OTaxXHO-KaMepHas
II. Cuctembl ¢ marasvHupoBaHuem | 1. C marasnHupoBaHueM pyabl 6nokamm
pyabl 2. C marasnHnpoBaHuemM n oTborkomn pyabl rnyboknumm

CKBa>XUHaMn

[1l. Cuctemsbl ¢ 3aknagkomn . Fopu3oHTanbHbIX CNOEB C 3aKnagKkomn
. CnnolwHasa ¢ ogHOCONHOW BbIEMKOW N 3aKaakomn
. Cton6oBas ¢ 0oAHOCNONHOW BbIEMKOW M 3aKiagKoun

. C KamepHOW BbIEMKOW 1 3aKiagKkon

IV. Cuctembl C KpenneHnem . C pacnopHou kpenbio
. C KpenexHbiM1 pamamm
. CnnowHas ¢ ogHOCOMHOM BbIEMKOW U KPEMNNEHNEM

. Cton6oBasi ¢ 04HOCNONHOWN BbIEMKOM U KPENNEHNEM

V. Cuctemsl ¢ obpyLieHnem . Cnoesoro obpyLieHns
. Cton6oBas ¢ obpyLieHneM HanerawLwmx nopos
. MopaTaxHoro obpyLueHns

. ATaxXHOro obpyLLeHns

VI. KoMG1HMpOBaHHbIE CUCTEMBI . C kpensieHnem n marasnHMpoBaHueMm pyabl
. C kpenneHnem 1 3aknagkom

. C marasmHupoBaHnem pyabl 1 06pyLLIeHnEM

WNRFRPPRPRWONPRARARWODNEPREAWOWDNEPE

Ans Kkaxaon cucTtembl pas3paboTkM CYLECTBYHT ONpedeneHHble onTUmarbHble
YCNOBUSl, NMPU KOTOPbIX NPUMEHEHUE ee AaeT NyudLNA TEXHUKO-IKOHOMMYECKUA adpeKT Mo
cpaBHEHUO ¢ ApyrMmMmn cuctemamu. Mpu aTom kaxaasi cuctema pas3paboTku NPUMEHUTENBHO
K TeM WA WHbIM TFOPHO-TEONIOMMYECKUM M TFOPHOTEXHUYECKMM YCINOBUSIM OOMNOSNHUTENBbHO
XapaKTepu3yeTcs N0 crieytoLwmnm nokasaTensm:

- 6e3onacHOCTb OYMCTHOM BbIEMKW, T. €. YCIOBUS, MpU KOTOPOM [aHHas cucTema
onacHa, a No3ToMy HenpurogHa ans NPUMeHeHUs;

- NPOM3BOAUTENBHOCTL TPyAa 1 ce6ecToMMOCTb A00bIYM pyabl;
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- N0 BeNMYUHe noTepb U pasyboXuBaHWA pyabl, BO3MOXHOCTM Bbigayn pyabl MO
TEXHOMOrMYECKMM CcopTaMm, BO3MOXHOCTM OCTaBIIEHUA B OXPaHHbIX LENMKax Y4acTKoB
HENPOMbILLNIEHHOW pyabl;

- N0 WHTEHCUBHOCTM pa3paboTkm U NPOU3BOAUTENBLHOCTN PYAHUKA, KOTOPYH MOXHO
pa3BUTb, MPUMEHSASA AAHHYI0 CUCTEMY.

O6oWKy pyabl B OYMCTHOM MPOCTPAHCTBE MNPOM3BOAAT OypOB3pPbLIBHBIM CNOCOOOM
LUNypaMn Uin CKBaXXMHaMM

2.2.1.2 OTKpbITbIN CNOCOO6 pa3paboTKM KOPEeHHbIX (PYAHbIX) MeCTOPOXAEHUN

MpenmyLiecTBaMy OTKPLITOro cnocoba paspaboTku MECTOPOXAEHUIN ABNSIOTCS:

- H13Kasa cebeCcToMMOCTb MUHEPANbHOMO ChipbS;

- BO3MOXHOCTb A00bl4M MUHEPANnbHOMO Cbipbs HauYMHass C NEepBOro roga paspaboTku
napannenbHo NPOBOAMMbBIM FOPHO-KanuTanbHbIM paboTam;

- OTCYTCTBME HEOOXOANMOCTN UCKYCCTBEHHOW BEHTUNALMKN panioHa BeaeHnsa pabor;

- bonbLasg, No cpaBHEHMIO C NOA3EMHbIM CNOCOBOM pa3paboTkn, NPON3BOANTENBHOCTb
A06bIYHbIX paboT.

K HegocTaTkam OTKpbITOro cnocoba pa3paboTkm OTHOCATCA:

- HapyweHue 3eMefb, CHATME MOYBEHHO-PACTUTENBHOMO Cross CO  BCEeMU
BblTEKAKOLLMMM HErAaTUBHbLIMM NOCNEACTBUAMM L1151 OKPY>KAKOLLLENO XXMBOTHOIO MUPA;

- Heo6xo4MMOCTb cbopa M OYUCTKM aTMOCEEPHbBIX OCaAKOB U MOA3EMHbLIX BOA CO BCEN
nnowaan HapylaembiX 3eMeflb, CTPOMTENbCTBO HEOOXOOUMbIX ANA 3TOr0 COOPYXKEHWUN,
MHOrAa UCKYCCTBEHHOE OTBEAEHME PEK;

- HeOBXOONMOCTb pPeKynbTUBALUN HapPYLLUEHHbIX 3eMENb;

- 3aBUCMMOCTb OT KNMMaTU4YeCKUX YCIrioBUA panioHa BeaeHus paboT.

OcCHOBHble TexHoMorn4yeckne (NMPOM3BOACTBEHHbIE) MPOLIECCHI OTKPbITLIX pa3paboTok
MECTOPOXAEHUA BKMNIOYAKOT: MOArOTOBKY FOPHbIX MOPO4 K BbleMKe — OTAENEHUI0 TOPHbIX
nopoa (MnNn NonesHbIX NCKOMaeMblX) OT MaccmMBa C OAHOBPEMEHHbLIM €€ MEXaHU4YeCKUM, Unu
B3PbIBHbIM,  PbIXNIEHMEM; MOrpy3Ky T[OPHOM Maccbl B  CpeacTtBa  TpaHCMnopTa,
TpaHCNOpPTMPOBAHME TOPHOM Maccbl K3 3aboeB Ha MPOMbBILWMEHHYD  NNowaaky
Xene3HoO0pOXHbIM TPaHCMOPTOM, aBTOMOOMNSMN,
KOHBenepamu, rmgpoTPaHCNoOpPTOM, NOABECHLIMU KaHATHbIMW JOpOramMn u Ap. , pasmMeLleHune
NycTbIX MOpo4 B OTBanax, nnaHuMpoBaHWe OTBasfioB, PeKynbTUBALMIO B COOTBETCTBUM C
NnaHoOM ropHbix pabor.

KpomMe OCHOBHbIX TEXHONOrMYECKMX MNpPOLECcCOB Ha Kapbepax BbINOMHAKTCA
BCNomoraTtesnbHble paboTbl. Bce OCHOBHbIE NPON3BOACTBEHHbLIE MPOLIECCHI OOBEOUHAIOTCA B
€[VHYI0 TEXHONOMMYECKYI0 CXEMY OTKPbITbIX pa3paboTok MECTOPOXAEHWA.

Hanbonee pacnpocTpaHeHHbIMU SBRIAKOTCSA Knaccudumkaumm:

- npod. E.®. llewko — no HanpaBneHui nepemMeLleHnst BCKPbILWHbIX MOpoa B
oTBanbl;

- akag. H.B. MenbHukoBa — no cnocoby TpaHCNOPTUPOBAHUS BCKPbILWHbLIX NOPOA Ha
oTBanbl;

- akag. B.B. PxeBckoro — no HanpaeneHuto nogsuraHna opoHTa pabor.
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2.2.2 TexHonorum nepBMYHON NepepadboTKkn MMHEpPaNnbLHOro Cbipbs

B HacTosiwee BpemMsi OCHOBHasi 4acTb MMPOBbLIX 3anacoB 3o050Ta, cepebpa wu
MEeTannoB NAaTUHOBOMW rPYNMnbl U MUX NPOMbILINEHHON A0ObIMM NPUXOOUTCS Ha KOPEHHblEe
pyabl, HaxoAsLWmMecs B Heagpax B BUAE MOHOMMMTHOW rOPHOWM Macchl. PaspaboTka KOpeHHbIX
(PyAHbIX) MECTOPOXOEHWA COMpsbKeHa C  AOpPOrocTodAwMMKM npoueccamu  Aobblum  ur
N3MerbYeHUss MUHEpParbHOro Cblpbs, ONPeaensrwnuMm HeobXxoANMMOCTb WCNOMb30BaTb
oTHOcuTenbHO 6GonblumMe MacwTabbl npou3BoacTBa. [loaTomy paspaboTke nogBepraroT
AOCTaTOYHO KpyMHble MecTopoXaeHus (C 3anacamm no 30n0ty He MeHee ~0,5 T) co
CTPOUTENBCTBOM KPYMHOTOHHaXHbIX MoLHocTen (0,05-50 MnH. T MUHEpanbHOro Chbipbs B
roq) no nepepaboTke, obecneunBaoLLmMx peHTabenbHOCTb NPON3BOACTBA.

MaccoBoe copepxaHue 3o5oTa U cepebpa B KOPEHHbIX pydax, NoaBepraeMbix
NPOMbILLNEHHON nNepepaboTke, COCTaBnsieT OTHOCUTENbHO Manyt BefMYUMHY — OObIYHO
0,5-50 r/T n 0,5-500 r/T, cOOTBETCTBEHHO. OTO onpeaensieT BbICOKYd BapuaTUBHOCTb, a
3a4acTyl0 W YHUKaNbHOCTb MNPUMEHSEMbIX TexHonornn. CyllecTBeHHOe BNUAHME Ha
NPYMEHAEMYI0 TEXHOSIOMMIO OKa3sblBalOT (POPMbl HAXOXAEHUS MOJSIE3HbIX KOMMOHEHTOB B
pygax (cBobogHas, KpynHasi, TOHKasi, yrnopHasi, HeynopHas). Kpome TOro, BmeluatoLlas
nopoja, COCTaBfsoWAsa NOLABMSAIOLY0 Maccy MUHeparnbHOro Cbipbs, MOXET MNPOSABMATb
BeCbMa pasfnunyHble TEXHONOrM4Yeckne CBONCTBa, ONpeaensioLwme onTMMmarbHy0 TEXHONOIMI0
nepepaboTkn MMHEPANbHOTO CbIpbS.

TexHonoruu, npumeHsiemble Ha habpukax, nogpasymMeBaloT NEPBUYHYIO NepepaboTky
MUHEpanbHOr0  Cbipb  Ha  MPEUMYLLECTBEHHO  MEXaHU3NMPOBaHHOWM  HEMpPEepbIBHO
agencreyowen dabpuke. TexHomnormm, npuMmeHsieMble Ha dabpukax, oTnuyarTCcs
OTHOCUTENbHO  BbICOKOM  MHTEHCMBHOCTbIO (MO  CPaBHEHWID C  reoTEXHOSorMaMM),
nosponsowen nepepabartbiBaTb MWHEpPanbHOE Chipbe 3a HEeOONbLIOW CPOK (CPOK
nponssBoAcTBeHHOoro umkna 0,1-10 cyT) C BbICOKMM U3BMeYeHneM mMeTanna, KotTopoe o6bIMHO
ansa pya coctaenaet 70%—-95 % [29 - 32],

CTteneHb KOHUEHTPUpOBaHMA 3o050Ta U cepebpa B npouecce nepepaboTkn MCXOQHOMO
MUHEeparnbHOro CbipbA U MOSy4YeHUs1 NIMraTypHOro MeTanna COCTaBnsieT BEeNMYMHYy nopsgka
10°-10°. Mpu aTOM nepeaenbl NEPBUYHON MepepaboTKM MUHEpanbHOTO Cbipbst (PyAo- U
NynbNOMNOAroTOBKA, LMaHMpoBaHMe pyabl UK XBOCTOB OoboralleHust) oTnmyatoTcs 6onbLiomn
NPOV3BOAMTENBHOCTLIO OT AECATKOB ThICAY TOHH 4O HECKOSIbKUX AECATKOB MUISIMOHOB TOHH
B rog, B TO BpeMs KaKk nepegenbl MNOSyYEHUA TOTOBOW MPOAYKUMM XapaKTepuaylTcs
nepuoanNyeckMM MarioTOHHaXHbIM MNPOW3BOACTBOM C BbIMYCKOM MeTanfna oOT [OeCATKOB
KMnorpamMmm 0 HECKOMbKNX TOHH B rOA.

Kputnyeckn BaxHOM SBNSETCA BbICOKAsi TexXHOMormyeckas W 3KOHOMMYEecKas
apbdeKkTUBHOCTb, dKonornyeckass 6Ge3onacHOCTb nepenenoB NepBUYHOM nepepaboTku
MUHeparbHOro Cbipbsi, KOTOPble 0ObIYHO COCTaBNAT NpeobnagatoLLyto 40N 3aTpaT Ha Bce
npoun3soacTeo (50%—95 %).

Ha nepepenax nepepaboTkm 6oratbiXx KOHLUEHTPATOB U MOMYYEHUSI TOTOBbLIX CIIUTKOB
nuratypHoro metanna obbl4HO UMetoT aeno ¢ Hebonbwnmm obbemamm GoraTbix 30M0TO- U
cepebpocogepxalimx NpoayKTOB, nepepaboTka KOTOPbIX 3aHMMaeT Manyw  OOoso
obwedabpuyHbIX aKCNNyaTauMOHHbIX 3aTpaT. [o3aTomMy NpUopuTETHBIM Ha 3TUX Nepeaenax
ABNSAETCA MakcMManbHOe W3BMNeYeHue 3050Ta, AN Yero MoryT ObiTb MCNONb30BaHbI
OTHOCUTENbHO [JOPOrocTosLLME METOAbl BCKPbITUS CYnbUAHOIO MWHEPAaribHOro Cblpbs
(aBTOKNaBHOE OKWUCREHMEe, BUCEpPHLIN MOMON U Ap.) U NUPOMETAaNNYpPruyeckoro nonyyYeHuns
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roToBOW npoaykummn (06xur, nnaska). Moryt NpUMEHSATLCA YUCTO obBoraTtuTenbHbIe NN YUCTO
rmgpomeTannypruyeckme Metobl (C ManoTOHHAXHbLIM NMUPOMETAanypruieckumMm nepegeriom
nony4YeHnsi roToBOW NpoAayKunn) nnbo nx pasnuyHble KoMonHaumm.

O6bwmm gns abpnyHbIX TEXHOMOMM SABMASIETCA MNPUMEHEHNE [OBOSIbHO TOHKOro
namenbyeHust pyabl 4O KpynHocTu meHee 0,2—0,5 mm.

2.2.2.1 PyponoarotoBKa

CknagupoBaHue U ycpeaHeHue pya

CknagupoBaHue 1 ycpegHeHwe pyn nNpous3BOAUTCA Ha pPyaHOM cknage, obbl4HO C
PacnosiIoXXEHHbIM Ha HEM OPOBUITbHBIM KOMMNEKCOM. LLUMXTOBOYHbIE M NOrpy3o4Hble paboTbl
NPOM3BOAATCS KONECHbIMM Norpy3dnkamm n 6ynbgo3epamu.

MNpepnobGoraiieHne n copTupoBKka pya

MpepoborawieHne no3BonisieT BbIAENUTbL M3 pyAbl NYCTYD MNOpody C OTBasSibHbIM
cogepXaHvem 3o01oTa 1 UCKNIYNTL ee U3 npouecca nepepaboTku.

CopTupoBKa pyAabl MO3BOMSET pasgennuTb ee Ha copTa NO COOEpPXXaHWKo LIEHHOro
KOMMOHEHTa NMBO NO TEXHOSNOrMYEeCKUA CBOWCTBaAM C pasgernbHon nepepaboTkon
NOMyYEeHHbIX COPTOB MO PasfiMyHbIM ONTUMAarbHbIM TEXHOMOMMAM (Hanpumep, Ky4Hoe
BbiLenaynBaHne 6egHoro copta pyabl 1 babpudHoe BoiwenavymsaHme 6oratoro). NpakTuka
ocyLecTBneHns obomx NpoLeccoB aHanorn4Ha.

CopgepxaHue pparoueHHbIX MeTannoB B pydax (MWNMOHHbIE AONW) HU3KO AN
NPAMOro 3Kcrpecc-aHanmsa W3BfIEKAaeMbIX KOMMOHEHTOB, MO3TOMY Yalle WCNOoNb3yT
pasfeneHne no KOCBEHHbIM Mpu3Hakam, Hanpumep No onTuyYeckum (UBeT, Bneck u ap.), unm
PEHTFEHOMETPUYECKUM XapakTepucTnkam BMeLLaoLLMX MUHepanos
(peHTreHopagmomeTpudeckas n goToMmeTpudeckas cenapauus).

Ana npepoboraweHna n COPTUPOBKM UCMOMb3YKT cenapaTtopbl  cneunanbHOm
KOHCTpyKumn. CopTUpOBKa BeAETCA B aBTOMATUY4ECKOM pexuMe B NOTOKEe ABUXYLLUMXCS Ha
KOHBenepe nnu cBobOOAHO nagaroLmnx KyCKOB pyabl KpynHOCTbo oT nntoc 20 go nntoc 100
MM. POTO- NN peHTreHOMeTpuYeckme AaTYNKM HAaCTPOEHbI Ha perncTpauunio onpeaenieHHoro
ydyacTKa cnekTtpa MOrMoWeHNs UNnU UCMNyCKaHUS OBWXYLIMXCA KycKoB pyabl. B cnydae
yAOBMETBOPEHUST CnekTpa 3adaHHbIM YCMOBUAM MPOUCXOAUT aBToMaTuyeckasd oTceyka
BblOpaHHOro Kycka pyabl. OTceuyky npousBogAT MexaHW4eckuM (cneumanbHbiMu Bonkamm)
UM NHEBMATUYECKNUM (MOTOKOM CXaToro Bo3agyxa) cnocobamu.

Pyno- n nynbnonoarotoBka

PynonogrotoBka siBNsieTCA OAHOW M3 OCHOBHbIX onepauui nepepaboTkM KOPEHHbIX
pya. OcHOBHad ee 3agaya COCTOMT B MOMyYeHUMM MpoAyKTa 3afaHHOW KPYMHOCTH,
obecneunBatollen [OCTATOMHO MOSIHOE PacCKpPbITUE LEHHbIX KOMMOHEHTOB. [pobneHue
FOPHON Maccbl 4O ONTUMAarbHOM KPYMHOCTWU Yalie BCero npoBOAUTCH B HECKOSIbKO CTaaun.
Uem KpynHee UCXOOHbIN MaTepuan u YeM Mefbye KOHEeYHas KpYNHOCTb, TeEM CrOXHee cxema
pyaonogrotoBkn. Onepaunmn gpobneHnss u oCOB6EHHO TOHKOrO WU3MENbYeHUs IHEProeMKu,
pacxodbl Ha HUX COCTaBMAKT 3HAYUTESNbHYK O0MK0 00wmx 3aTtpaTt Ha nepepaboTKy pyabl
40 % — 60 %). Ona nepBuyHoro gpobneHus pya Hambonee pacnpOCTpaHeEHb! LIEKOBbIE U
KOHYCHble OpOoBuUIkun, Onsi MENKOro — KOPOTKOKOHYCHbIE, peXe MOSIOTKOBbIE UMW BarikoBble
Apobunku, paboTarowme B LUMKIE C rPOXOTaMMu.

Mynbnonogrotoeska nogpasymeBaeT 0bblMHO 06e3BOXMBaHME MNyrbMbl 4O MAaCCOBOM
A0Nn TBEpAoro, HeobxogMMon ansa NnpoBeaeHus aanbHenwnn onepaumi. NynenonogrotoBka
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MOXET TMPUMEHATLCA Kak And npoAaykToB, HanpasnsemblXx Ha nepepaboTtky (pyaa,
KOHLIEHTpaTbl UM XBOCTbI 0bOoralleHns), Tak u ons XBoCToB nepepaboTku, HanpaBnsaembIX B
oTean (Hanpumep, PunbTpaunsa XBOCTOB LIMAHNPOBAHUSA).

[pobneHne pyabl 06bIMHO OCYLLECTBAAKT B OOHY, ABE Unu Tpu cTtagun. Ha nepson
ctagum  (KpynHoe ApobneHue), ucnonb3yeMoW MpakTU4eCKM Ha BCeX 30510TOo- W
cepebpopobbiBaonX NpegnpuaTuax, pygy 3aboMHOM  KPYMHOCTM C  MakCUManbHbIM
pasamepom kKycka 500-1200 mm gpobar go kpynHoctn 100-350 mm, KoTOopasi MOXeT ObiTb
nepepabotaHa MeTOAOM MOKPOro Camo- UK nosiycamou3MesnbyYeHns B MernbHuuax, nmbo
noaBepxeHa panbHenwemy cpegHemy apobneHuto (BTopasa ctagus) go kpynHoctn 30-100
MM 1 TOHKOMY Apo6neHuto (TpeTbs ctagus) 4o KpynHoctn 5-30 MMm.

Ha nepBo wn BTOpon cTagmax OObIMHO WCMOMb3YHT LIEKOBbIE WM  KOHYCHblE
Apobunkn, Ha TpeTbeh — KOHYCHble, BarnkoBble, LWHeKO-3yb4aTele u gp. OO6bIYHO
uenecoobpasHbiM SBMSETCSA MEXCTaAMMHOE FPOXOYeHue M Knaccudukauma gns BbiBoAa
MaTepuara rotToBow KpyrnHOCTMU.

Boibop Tuna gpobunok 3aBUCUT OT  TEXHOSNOMMYECKMX CBOWCTB pyabl W
NPOV3BOAMNTENBHOCTU NPESNPUATUS.

N3menbyeHne 30m0To- U cepebpocogepxalmnx pyg M NpoOAyKTOB MX oboraleHus
Yalle BCero OCyLLeCTBNSAKT B BOAHOM cpefe B WapoBbIX MefbHUUAX, MerfbHMUax camo- 1
nosycamomsmernbyeHns bapabaHHOro Tmna pasnmnyHoOm KOHCTPYKLMMW.

Hanbonblwee pacnpocTpaHeHue nosiyyuno OBYX- U TpexCTagumHoe U3MeSibYeHune C
camousMmesibMeHnemM nnbo nonycamousmesisMeHneM Ha nNepBon cTagum 0O KpynHocTu 2-50
MM WU LIAPOBbLIM U3MENbYEHNEM Ha BTOPOM U TpeTen ctagusax o kpynHoctn 0,04—-0,5 mm.
Bo3moXeH BapuaHT MCNoMb30BaHUS TOSMbKO LLAPOBOro nomMmosia ¢ 3aMeHoW nepeon ctagumm
n3mernb4YeHns Ha TOHKoe ApobneHue.

LWapoBble MernbHULBI M MefbHULbI CaMO- U MOflyCaMOU3MESbYEHUS MNPAKTUYECKN
Bcerga paboTaloT B UMKMe C knaccudukaTtopammn (rpoxoTa, cnvparbHble KnaccudgukaTopsbl,
MAOPOUMKIOHBI M Op.), YTO MO3BOMSAET YBENMYUTbL MNPOU3BOOUTENBHOCTL MeNbHUL, ©0e3
yBeNuUYeHna  pacxoga  aHeprun.  LMpkynsiumoHHast  Harpyska npu  camMo- U
nonycamomamernsyeHnn moxet coctaBnsatb 30 % — 300 %, npu WapoBOM U3MeNbYEeHUN —
70 % — 700 %.

Mpn camomameribyeHUn WU3MENbUYUTENBHOW CPedon SBAATCA KYCKM camMon pyabl
KpynHoCTbio MUHYC 200-500 mm. PasHOBMOHOCTSMU CaMOU3MENbYEHUS ABNAKOTCA PyOHO-
ranevyHoe wusMmerbvYeHue, rae M3MenbyYeHue BefeTCs cneunarnbHO BblOENIEHHOW MPOYHOM
dpakumen pyabl (ranen) kpynHoctbto 30-300 MM © nomnycamouamenbyeHue, rge kK
namenb4yaemon pyae p[ob6aBnsAT KpynHble cTanbHble wapbl gnametpom 50-100 mm
B KonimyectBe 10%—-20 % oT paboyero obbema MenbHULbI.

MenbHUUbl camMO- M MOflycamMoOM3MESIbYEHNA WUMEKT YBEeNMYEHHOE COOTHOLLEHME
anameTpa K AnuHe mMenbHuubl. [lJnameTp MenbHUL, CaMOn3MenbYeHUs MOXET COCTaBNATb 5—
12 M, paboumnit 06bem — 20-500 m°, sHepronoTpebnexve — 0,1-15 MBT.

LlapoBbin NOMOS NPUMEHSIETCA AONS U3MENbYeHUss pya 40 KpynHocTu meHee 0,04—
0,5 MM, 4YTO COMNPSXKEHO C CYLLECTBEHHbIMW 3JHeprosaTpaTamu, COCTaBMAKOLWMUMU OBbIYHO
30 % — 60 % obwwux 3aTtpar Ha nepepaboTky pyabl. M3amenbuarowen cpegon 0b6bIMHO
ABMAKTCA CTalibHble WM YyryHHble wWwapbl guameTpoMm 25-175 MM, 3arpyska KoTOpbIX
coctaBnsetr 30 % — 40 % ot pabodero obbema MenbHUUbL. M3menbyeHne npoaykra
OCYLLECTBNAETCA 3a CYeT yAapoB MajalowMx LWAapoB, a TakkKe 3a CYET UCTUPaHUS Mexay
HUMMN.
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[lmameTp NPOMbILLMEHHbIX WAPOBLIX MENbHUL, MOXeT cocTaBnaTb 0,5-8 M, pabounn
06bem — 1-720 m*, aHepronoTpebneHne — 0,05-16 MBT.

LUnpoko pacnpocTpaHeHbl nNpu nepepaboTke 30M0T0- U cepebpocopepxallero
MUHEepanbHOro Cbipbsi npoueccbl knaccudpukauun. Npu MHOroctagumHom [pobneHun u
N3MENbYEHUM MUHEpPanbHOro Cbipbsi OHWM  MO3BOMSAKT BbIAENATb  (PaKUMo rOTOBOM
KPYMHOCTW, YTO MWHUMU3UPYET XONOCTYK Harpysky Ha [OpoburibHO-U3MenbynTerbHOe
obopynoBaHue (noBbilaeT aHeprodddEeKTMBHOCTL NPON3BOACTBA) U No3BoNsieT nsbexartb
nepensMenbyeHns MUHEParnbHOro Cbipbs, KOTOpPOe B psfe CryvaeB SABMSETCH He TOSbKO
BGecrnonesHbIM, HO U BPeOHbIM, T.K. CHWXKaeT nokasaTenun u3BnevyeHns LeHHbIX KOMMNOHEHTOB.

YacTto npouecc knaccudumkaumm no KpynHOCTN conpsiXeH ¢ oboraweHnem matepuvana,
YTO LUMPOKO MCMONb3yeTcHa Ha npaktuke. 'mapomeTannyprmyeckme copObumMoHHbIE NPOLIECCHI
NpaKTUYEeCKN BCEraa ComnpsikeHbl C npoueccammn knaccmdukauum, No3BoNsoWmMMn oTaennTb
rpaHynupoBaHHbln copbeHT (0,8-3,0 MM) OT OCHOBHOM MacCbl MUHEPAsibHOrO CbIpbsi UK
MeXaHUYeCKUX NpuMecen.

Ons  knaccudmkaumm KpynHbix npogyktoB (20-200 Mm) 0ObIMHO NPUMEHSIOT
BUbpaumoHHole K ©OapabaHHble rpoxoTa, paboTawwme nNo npuMHUMNY MNpOCenBaHUs
mMaTepuana 4epe3 CUTO WM pelleTKy (COedMHEHHble C MeXaHU4YeCcKUM MnpPUBOAOM), C
pasgenbHbiM c6OpOM NMPOAYKTOB, MpoLeaLnX U He npolleawmx Yyepes cuto. 'poxota moryT
KnaccmduumpoBaTb Kak Cyxon maTepuan, Tak U nynbnbl.

Ona knaccuukauum npoaykToB cpegHen KpynHoctn (2—20 MM) MpUMEHSoT
BblLLeyKa3aHHble annaparbl, a Takke cnuparnbHble, peeyHble 1 YalleBble KnaccudukaTopbl,
OCHOBaHHble Ha 6onee GbICTPOM OcCaXaeHUW B MNyribrne KPYNHbIX MEeCKOB MnoA AencTBUEM
cunbl TAXKECTU. [leckn ocaxgarTcsa B HUMXKHEW 4YacTu KnaccudukaTopa M OTAENSTCS npu
NOMOLLM crneunanbHOro MexaHmsma, CrnvB KnaccudukaTopa, cogepxawun bonee TOHKME
YacTuubl, pasrpyxaeTcs Yepes BEPXHIOK YacTb annapaTa.

[nsa knaccudukaumm TOHKMX NpoaykToB (kpynHocTbio 0,02—2 MM) Hanbonee wmpokoe
pacnpocTpaHeHne Mony4YnunuM rMapPoOLMKITIOHbl PasfMYHON KOHCTPYKUMK, paboTarowme no
NPYHUMNY pasgeneHns 4Yactuy, TeBepaon ¢asbl B LIEHTPOGEeXHOM none, co3gaBaeMoM
BpaLwaoLwmmMca noTokom nynbnbl. O6bIMHO NPUMEHSAIOT HE OAMH TMAPOUMKIOH, @ HECKOSTbKO
rMOPOLUMKIIOHOB MeHbLUEro pasmepa (knactep rmapoUMKIIOHOB), YTO MO3BOMSIET MOBLICUTH
TEXHOMNOIMMYECKY0  3PEKTUBHOCTb  MNpouecca  Knaccugukaumm  npu yMeHbLUEeHUU
9KCMyaTauNoHHbIX 3aTpar.

MAPOUMKIOHBI KpOMe Krnaccudukauum pygHoOro matepuana no KpYnHOCTM Takxke
CnocobHbl pasgenaTb ero no MNAOTHOCTU, T. €. BbINOMAHATb (YHKUMM FPaBUTALMOHHbBIX
annapatoB. JQTO Mcnonb3ylT Ana obeclunamnmMBaHus pyg W KOHLEHTpaToB, KOTOpOe B
HEKOTOpbIX Criydasix no3eonsieT JOOUTbCHA CyWeCcTBEHHOrO0 3KOHOMMYeckoro addekta 3a
CYeT ynyyleHnsa TEXHONOMMYECKNX nokasaTtenen nocrneayrowmnx nepeaenos nepepaboTku n
coKkpaLlleHns o6 beMoB NPON3BOACTBA.

Ona otgeneHus nynbfibl  OT  FPaHYNMPOBAHHbLIX WUCKYCCTBEHHbIX COpPOGEHTOB
KpynHocTbto 0,8—3 MM npu cCOpOLMOHHOM BbiLenaynBaHum oBbIYHO NPUMEHSOT FPOXOYEHNE
nynbnbl  Ha BUOPaUWOHHbIX, 6GapabaHHbIX W CTaTU4HbIX [POXOTax (ApeHaxax),
0bopyaoBaHHbIX ceTKoM ¢ pa3mepom s4denkn 0,6—0,8 mm.

CryweHue 1 oTctanBaHme nynbn

MpakTnuyeckn Ha BCeX 30510TO- U cepebponsBnekaTenbHbix habprkax, NPUMEHSIIOLLNX
rmgpomMeTannyprmyeckme  TeXHOMNormm,  UCnonb3ylT  npoueccbl  cryweHusa. [locne
n3MerbYeHns 1 Knaccudurkaumm nonyvyaemas nynbna obbIMHO pasXuxeHa A0 OTHOLIEHUS
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K:T=51 un Bblwe. [lepen rmgpomeTannypruyeckon nepepaboTkon LenecoobpasHbim
ABNSeTCa crywenue nynbnbl Ao oTHoweHus XK:T =1-2:1. CryweHuio MoryT nogsepratb
OTBasbHble XBOCTbl O6GOraLleHns ¢ Lenbto Bo3BpaTta 060poTHOM Boabl Ha habpuky.

B pesynbTate ocaxxaeHusa TBepabIX YacTUL, BEPXHUE Crow nynbnbl 0CBOOOXAATCA OT
TBepaon dasbl, 06pa3ys OCBETNEHHbIM cnoin. TBepaas asa KOHUEHTPUPYETCA B HUXKHEM
cnoe nynbnbl. bonee TOHKMe 4YacTuubl (Wnambl, WUna) ocedalT MeANeHHO BCreacTBue
Mariol CKOPOCTU OCaXOEHUA U ANEeKTPOU3NYeCcKnX SBNEHUN, Bbi3biBaAKOLWUX MX B3aUMHOE
oTTarnkusaHue.

[na yBenuyeHnss CKOPOCTU OCaXKAEHUS MCMOMb3YKT KoarynsHTbl U ONOKYNSHTHI,
npuBoasALWME K arperaumm ocaxgaemMblX YacTul, 3a CHeT HeuTpanusaumm Ux OAHOUMEHHbIX
aneKkTpuyecknx 3apsnoB. B kadecTBe koarynsiHTa vawe NpUMEHSAIT U3BECTb TaK Kak npu
UMaHMPOBaHMN OHa OJOHOBPEMEHHO SBNSETCH 3alUTHOW LWenoybld U He Bbi3blBaeT
nepepacxofa unaHuaa HaTpus.

®nokynsHTbl NPEeACTaBnsloT  BbICOKOMOSEKYNSPHbIE MNOMIMMEpPHbIE  3NEKTPONUTHI,
agcopbupylowimecas Ha ocaxgaembiXx 4actuuax UM cnocobersyowme  obpasoBaHuto
MaKpOMOJEKYNSAPHbIX CBA3EW MeXAy HUMUM W, Kak crneacrteue, arperatoB (¢riokyn).
MpumeHeHne  NOKYNAHTOB  Haubonee - aPEKTMBHO, TaK  KaK  MHOrOKpaTHO
WHTEeHcUumnpyeT npouecc cryweHns. WM3BeCTHbl KaTUOHHbIE, aHWOHHbIE U HEWOHHble
GNOKYNAHTLI, NnogbupaemMble aMnMpuyeckn ansa Tpebyemblx uenen.

CryweHune (ocaxgeHwe 4vacTuy) npoucxoguTt Mo AeNCTBMEM CUMbl TSXKECTUM B
naMUHapHOM mnoToke. YAenbHas Npou3BOAWUTEnbHOCTb crywennst (0,5-50 T/M%cyT) u
MaccoBasi 4OoNdA TBEpAoro B cryweHHon nynbene (30 % — 70 %) B nepByto ovyepenb 3aBUCAT
OT (PMBNKO-XMMUYECKMX CBOWCTB MMUHEPANbHOIO Cbipbs (KPYNHOCTb TBepaon dasbl,
NNOTHOCTb U XMMUYECKUA COCTaB TBEPAOW M xumakon ¢as, oTHoweHune XK:T mn gp.), Tmna
MCNoSb3yeMblX annapaToB U peareHToB ANS CryLeHUs.

Ansa cryweHnsa KpynHOTOHHAXHbIX MOTOKOB MySbMbl 0ObIYHO NPUMEHSAIOT HENPEpPbIBHO
AeNcTByOWMe annapaTbl pasfiMyHbIX TUMOB: pagunaribHble CrycTUTenun C LeHTpasnbHbIM U
nepudepuiHbiM NpUBOAaMn, CKOPOCTHbIE, MACTOBbIE N NSIACTUHYATBIE CrYCTUTENN.

[ns oceeTneHna HebonbLluMx 06beMOB BoraThbiX 30510TOCOAEPXKALLNX PACTBOPOB (MK
pacTBOPOB, coaepxawmx boraTble wrambl) MOryT ObiTb MCMONb30BaHbl O6blYHbIE Gaku
nepuoanveckoro AencTBUS UMW OTCTOMHMKM apyroro Ttuna. OcBeTneHve OTHOCUTENBbHO
BGonblwmnx KonmyectB 6eaHbIX pacTBOPOB (HanNpuMep, PacTBOPOB KyYHOrO BbllLENaunBaHus)
NPOBOAAT Takke B NpyAax-OTCTOMHUKAX.

OTcramBaHve nynbn M OCBETNIEHME PacTBOPOB MPOUCXOAUT B XBOCTOXPaHUNULLAX
¢abpuk, 4TO MO3BONSET BO3BpallaTb OCBETMEHHblE BOAbI B NPOM3BOACTBEHHLIN LMK Y
UrpaeT KITlo4YEBYHO pPOSib B OpraHu3aumm o6opoTHOro BOAOCHabXeHUs npeanpusiTus.

PunbTpoBaHUe Nynbn

Mpouecc unbTpoBaHua  (bunbTpauuu) Nynbn  4acTo  NPUMEHSAETCS  Npu
NPOMbILLITIEHHOM U3BfeYeHnn 3onota u cepebpa. CyTb npouecca 3aknw4yaeTcs B
pasgeneHnun TBepaon M XKuakon a3 ¢ NOMOLLBIO NMOPUCTOMN MEPEropoaku, Yyepes KOTopyto
Xngkas gpasa npoxoauT, a TBepaas HeT. PasHOCTb gaBneHum ¢ pasHbliX CTOPOH NeperopoaKku
CO3[4aeTCa HarHeTaHVeM unuM BakKyymumpoBaHuem, nnbo, B npocTenwem crnyyvyae, noAa
AENCTBMEM CUMbl TsHKeCTU. B pesynbTaTe obpasyeTcsi OTHOCUTENbHO YUCTbI bunbTpaTt U
BMNaXHbI 0CagokK (KekK).

dunbTpaunio 06bIMHO  MPOBOAAT € Uenbld  OTAENEeHUst  pacTBOPEHHbIX
AparoueHHbIXaparoLeHHbIX MeTansioB, UM caMmomn Xunakon dasbl (ecnvm unbTpyoT OTXOAbI
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npeanpuaTtusa), NnMbo cC uenbilo yaaneHus M3 nynbhnbl BpeAHbIX PacTBOPEHHbLIX NpuMecem
(Hanpumep, npu UIbTPaUMM KUCIbLIX MNyMbM MOCMe aBTOKMaBHOIMO OKucneHus). WHorga
NPOBOAAT onepaunn NpoMbIBKM Keka Ha urnbTpe (BOOOW UK crieumasibHbIM pacTBOPOM) U
NPOCYLLKM KeKa BO34YyXOM.

YpaenbHasi MpousBoaMTENbHOCTL  unbTpauun  (0,2—20 T/M%cyT) M ocTaToyHas
BNaXHoOCTb Keka (5%—40 %) 3aBUCAT OT (PU3UKO-XMMUYECKNX CBOMCTB MUHEPArbHOMO Chipbd
(kpynHOCTb TBEpAon hasbl, NIOTHOCTb M XMMWYECKMI COCTaB TBEPAOW WM Xuakon as,
oTHoweHne XK:T, TemnepaTypa W [Ap.), BeNUYUHbl OaBreHust (pasHuubl AaBNeHUn)
dunbTpaumm 1 TMNa QUILTPYOLLEN Neperopoakn (OBbIMHO TKaHHbIA UMK KeEpaMUYECKUN
maTepuanbl). [JobaBneHue KoarynsaHToB M OKYNSAHTOB K Mynbne OObl4HO ynydwaet
nokasartenu ee unsTpauuu.

Ana ounbTpaunmn KPynHOTOHHAXKHbBIX MNOTOKOB OObIYHO MCMONb3YIOT Npecc-ounbTpbl,
KoTopble obnagatlT A0CTAaTOMHO OONbLOKW MNOBEPXHOCTBIO M MPOU3BOAUTENBHOCTBIO
dunbTpaummn, 1 MoryT uUbTPOBaTb KakK CrylwleHHble, Tak W pas3baBneHHble nynbnbl.
HepocTtaTtkom npecc-omnbTpoB SABASIETCA NEPUOANYECKUIN PEXMM paboThbI.

[Onsa ManoToHHaXHbIX MOTOKOB (06bIMHO Ana  6GoraTblX KOHLEHTPATOB) MOryT
ncnonb3oBaTb MNpecc-punbTpbl, a Takke HenpepbiBHO OENCTBYWOLIME [UCKOBble U
BGapabaHHble BakyymM-punbTpbl M Ap. HyTY-punbTpbl NPUMEHAT B OTAENEHUM FOTOBOW
npoaykumn ana dunbtTpauun manbix o6bemMoB BecbMa 6oraTbiX KOHUEHTpaToB (Hanpumep,
KaToOOHbIX OCA[KOB U LIEMEHTHbIX OCaZKOB).

C TeyeHneM BpeMeHn unbTpytoLaa neperopoka 3acopaeTcs MesikuMn Yyactmuamu,
NPOHMKAKLWUMKN B €€ NOopbl, 1 XUMUYECKUMU COEOUHEHUAMU, OCaxdaemMbiMu BHYTpU. Ons
pereHepaumm UbTPYOLLEN NEPEropoakn UCNOSb3YIOT MeXaHUYeCKyo YNCTKY U 06paboTky
pacteopamu peareHtoB (HCI, HNO3 n gp.).

NMpoTuBOTOYHAA AeKaHTauusA

OgHumM 13 cnocoboB U3BMEYEHUSI PACTBOPEHHLIX LEHHbIX (3010TO M cepebpo) mnm
BpeaHbIX (KUCIble NPOAYKTbl aBTOKIABHOMO OKUCHEHUS, TOKCUYHbIE LMaHUOHbIE COeaNHEHNS
N Op.) KOMNOHEHTOB M3 NyfbMN SABASETCA NMPOTUBOTOYHASA AeKaHTauus, Npyu KOTOPOW MOTOKU
TBEPAOWN M XMOKOW ha3 ABMXKYTCS NPOTUBOTOYHO Yepes LenoyKy Cryctutenemn, OCHalleHHbIX
pacnynbnoBOYHLIMU YaHaAMMU.

Mpn 3TOM Ha Kaxgow cTagum nynbny pas3daBnsalT pacTBOPOM C  MEHbLUEN
KOHLEHTpaLumnen pacTBOPUMbIX KOMMOHEHTOB WM CrywatoT. YacTUYHO OTMbITbIN CryLEHHbIN
nNpoAayKT nogaetcs Ha crneayroLyto cTaguio OTMbIBKMU, a pacTBop,
oboraTtmBLUMIACA PaCTBOPMMbIMM KOMMOHEHTAMM — Ha npeabigywyo. Yucno cragun
NPOTUBOTOYHOWN OeKaHTauMuM 3aBUCUT OT HEeOoOXOO4MMOW CTEMEHW OTMbIBKM PacCTBOPEHHbLIX
KOMMNOHEHTOB 1 0B6bl4HO cocTaBnseT 2-5.

OcHoBHble hakTopbl, onpegenstowme aPPEeKTUBHOCTbL NPOTUBOTOYHON AeKaHTauumn —
3TO CrywaemMmocTb TBepaon pasbl Nynbnbl U copbUMOHHAs aKTMBHOCTb TBepaon ¢asbl
Nyrnbnbl MO OTHOLUEHWUIO K U3BJIEKAEMOMY KOMMOHEHTY.

K npeumyliectBaMm npoTMBOTOYHOM [eKaHTauMm OTHOCATCHA MpPOCToTa M HaOeXHOCTb
TEXHOJSIOrMN, HU3KWe 3KCnrlyaTauuoHHble 3aTpaTbl U nydllee KadeCTBO OTMbIBKU, YEM Mpu
JounbTpaunm ¢ NPOMbIBKOWN Keka, ABMAIOWENCA eAUHCTBEHHbIM anbTepHATUBHBIM BapMaHTOM
OTMbIBKM PaCTBOPEHHbIX KOMMOHEHTOB. K HegocTaTkaM OTHOCATCS OonbluMe KanuTarnbHble
3aTtpatbl (cryctutenu n nnowaau); 3HayuTtenbHoe pasbaBneHne npoMbIBHbIX PacTBOPOB U
CHWXeHne 3(pPeKTMBHOCTN OTMbIBKM NpU COPOLIMOHHON aKTUBHOCTM TBEPAOW dhasbl Nyrbnbl
MO OTHOLUEHUIO K U3BIIEKAEMOMY KOMIMOHEHTY.
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Mepunogmyeckyto gekaHTaumio UCNONb3YHT AN NPOMbIBKM HEBOMbLIOrO KONMYeCTBO
GoraTbIXx MO 30M0Ty U cepebpy KOHLEHTpaTOB Mocne BbiwenadnsaHusa. Ons atoro nynbny
CrywialoT B creumanbHOM YaHe W OCBEeTSIeHHbIM pacTBop AekaHTupylT (cnmearoT). K
CryLeHHOMY MpOAyKTy O06aBnsAlT CBEXYH BOAY WM pacTBOpP M MNOCRe pacnyrbnoBKU
NOBTOPAKT cryweHune. [locrne HeCKONbKMX LWKNOB pPacnyribnoOBKU-CTYLLEHUS OTMbITbIN
Matepuan BbIfpyXatT U3 YaHa, a [MpPOMbIBHblIE pacTBOPbl  HanpaenswT Ha
obeameTannueaHue.

LleHTpudyrnposaHue

OOHUM K13 M3BECTHbIX METOAOB pasfeneHus TBepaon W XUAKOW dasbl nynbn
aBnseTca  ueHTpudyrmpoBaHne.  CywecTBYWOT  NPOMbIWSEHHble  LeHTpudyrm  cC
NepuoanyYeCcKMM N HENnpepbiBHbIM PeXMMoM paboThl. Ha npeanpmsatmsax npumeHsieTcs B
AOCTaTO4YHO peaKnx crnyyasx.

2.2.2.2 OboraiyeHue

CyTb npouecca oboraleHns coCToUT B OTAENEHUN LEHHbIX KOMMNOHEHTOB OT MyCTOW
nopoabl, a Takke BO B3aUMHOM OTAENEHUN LEHHbIX KOMMOHEHTOB Ha OCHOBE Pasfuyuns ux
PUINYECKNX U PUBNKO-XUMUYECKUX XapaKTepUCTUK. [paBUTauMOHHbIE MeTOAbl OCHOBaHbI
Ha BbICOKOW MSIOTHOCTM AparoueHHbIX MeTanfioB U UX MUHEpanoB, KOTOpas CyLeCTBEHHO
Bbille MSIOTHOCTM MycTOn nopoAbl. PnoTaumMoHHble MeTOAbl WCMONb3YT pasnuuns B
MOBEPXHOCTHbLIX CBOMCTBAxX MMWHEparioB (CMadYMBaeMoCTb). Takke MPUMEHSIOTCS MeToAabl,
OCHOBAHHblE Ha pasNUYMM MarHUTHbIX CBOWCTB W 3MEKTPONPOBOAHOCTU MWHEpParioB.
3avacTtyto LenecoobpasHbiM SBNSETCA UCMONb30BaHNE MPOCTbIX UMW COXHbBIX KOMOUHaUM
OLHOIO UIN HECKOMbKNX U3 yKa3aHHbIX METOO0B.

B HekoTOpbIX cnyyasix, B 3aBUCUMOCTM OT TWNa M TEXHOSOMMYECKUX CBOWCTB
MUHEeparnbHOro Cblpbsl, yAaeTca nNpyv MNepBUYHOM oObOorawleHnn u3BneyYb B KOHUEHTpaTbl
80%— 95 % nonesHbIX KOMMNOHEHTOB N UCKIOYNTDL M3 AanbHenwen nepepaboTkm OCHOBHYIO
maccy pyabl (50%—99 %), T. e. cbpocuTb XBOCTbl 0borawleHnss B otBan. B apyrmnx cnyyasx
M3BNeYeHMe B KOHLEHTpaTbl OKasblBaeTCA HMXKEe W BO3HMKAET HeobxoguMMocTb
AONOMHUTENBbHON NepepaboTkn XBOCTOB rMapoMeTanayprmyeckuMmm MeTogamu, OgHako n B
3TOM cnyyae obGoralleHune uenecoobpasHo, ecnm nossonseT obnerunTb
rmgpomeTannyprmyeckyto nepepaboTky XBOCTOB. [pyrMmn crioBamu, nNpenmyLLecTBOM
oboraTuTenbHbIX METOOOB SBMSETCS BO3MOXHOCTb COKpalleHus obbema nocnegyouen
nepepaboTkn NpoAyKTOB OOOraweHns W MnOBbILEHNE CKBO3HOMO W3BIIEYEHNA LIEHHbIX
KOMMOHEHTOB U3 UCXOAHOrO0 MUHEeparibHOro Cbipbsl 3a CYeT BblAeNeHnsa yrnopHbix Goratbix
KOHLIEHTPAaTOB, K KOTOPbIM MOryT ObITb NMPUMEHEHbI CneumarnbHble JOPOrocTosLmne mMetToapl
nepepaboTku (aBTOKNIABHOE OKUCINEHNE, OKUCIIUTENBHbIN 0OXMUr 1 Ap.).

O6orauweHune ncnonb3yetcs Ans nepepaboTkm Kak NepBUYHOrO MUHEPAsbHOrO Chipbs
AparoueHHbIX MeTannoB (POCChINHbIE M KOPEHHble pyAbl), Tak U BTOPMYHOro (4oBOAKA M
nepepaboTka KOHLEHTpaTOB TekyLlen Aobblum, oboralleHne nexanbiXx XBOCTOB rpaBuUTaLmm,
dnoTaumm, amaneramaumm n ap.).

paBUTaLMOHHbIE MeTOAbI U 06OpyaOBaHME

[paroueHHble meTansbl, 0COBEHHO 30510TO, XapakTePU3YHTCS BbICOKOW NMOTHOCTHIO,
KpaTHO npeBbILWaloLen NIOTHOCTb BMELLalWnX MUHEpanoB, MO3TOMY AN M3BeYeHus
CaMOpOAHbIX [OparoueHHbIX MeTannoB 3@EKTMBHbI rpaBUTaALMOHHbIE MeToabl. [ns
N3BNEYEHUs TaK HasblBaEMOro KpynHoro 3osfiota ¢ pa3MmepomMm 4actuy 6onee 0,1 mm
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rpaBuUTaLMOHHbIE MeTOAbl ABMATCA Hanbonee aP@EKTUBHBIM U MPUOPUTETHLIM, TaK Kak
No3BOMNSET BbIAENUTbL MeTann B Buae 6GbiCTpopeanudyemMoro koHueHTpaTa. KpynHoe (Mnum
rpaBUTaLMOHHOE 30/10TO) NSIOXO N3BnekaeTcs pnoTaumMoOHHbIMU U rTMAPOMeTanyprmiecknmm
MeTodamMMu.

[pyron NnpMHUMNManbHON BO3MOXHOCTbIO SIBNSAETCA rpaBuTauumoHHoe oboraiieHme no
cynbduaam, B KOTOPbIX HaCTO COCPeAOTOYEHbI 30/10TO U cepebpo.

Mpyn wu3amMenbyYeHUn pya  MenbHUUbl  paboTaldT B 3aMKHYTOM  UMKNe C
knaccudukatopamn. BcekpbiBLUMECA MPU U3MENbYeHMU 4YacTuubl 30510Ta NPakTUYEecKUn He
N3MernbYalTCa B CUITY KOBKOCTU MeTansna, No3ToOMy KpyrnHble Tshkenble YacTuubl CBOBOAHOro
30/10Ta akkyMynupyrloTcsa B UUPKYNUpyoLwen Harpyske (MenbHuua-knaccudukarop). Ans
BblBOAA CBOOOAHOroO 30510Ta Ha pasrpy3ke MenbHuUbl nepepn KnaccuukaTopom OO6bIMHO
yCTaHaBnMBaT rpaBUTaLMOHHbIE annaparTbl.

B coBpemeHHOM npakTuke Ana nepBuMYHOro oborawieHusi MUHepanbHOro Cbipbs

OObIY4HO  WCMOMb3YHT  OTCAfAOYHble  MalluMHbl,  LEHTPODOEXHble  KOHLEHTpaTopbl,
TSDKENocpeaHylo cenapauuio, LWnAw3sl U Ap, AN OOBOAKM MNEPBUYHBLIX (YEPHOBbIX)
KOHLUEHTPaTOB — B OCHOBHOM KOHLUEHTPaLMOHHble CTOoMbl. [MOPOLUMKMIOHLI, TakKke

BbIMOSMHALLWNE PYHKUNN rPaBUTALMOHHBIX annapaToB, NPUMEHSAT Ans obeclunamnmBaHns
N NEPEYUCTKN PYyL U KOHLEHTPATOB.

paBUTALUMOHHbIE KOHLEHTpaTbl, Nonydaemble nNpu nepepaboTke KOPEHHbIX PYA,
cogepxaTt 3onoto B konuyectBe oT 50 r/t po 5-10 «kr/t. OOblMHO nepepaboTka
rPaBMOKOHLEHTPATOB MPOBOAUTCA Ha MECTe MOSyYeHusl, OAHAKO, BO3MOXEH BapuaHT C
peanu3aumen KOHUEHTpaTa Ha 3aBoAbl LIBETHOW MeTannypruu, rage oH OyaeTt ucnonb3oBaH
Kak contoc npu NnaBke NN KOHBEPTUPOBAHUM.

OmcadoyHbie MawuHbl. OboralieHmne ¢ NOMOLLbIO OTCAA0YHbIX MALLUMH OCHOBAHO Ha
pasgeneHnn MuHeparnbHbIX 3epeH Mo NAOTHOCTU B BoAe, konebnowencsa (nynbCupyoLen)
OTHOCUTENbHO pasfensieMblX 3epeH B BepTUKanbHOW nnockocTu. [lynbcaumsa cpenpbl
co3gaeTcsa cneumanbHbiM MexaHn3mom. OCHOBHbIMM NapameTpamu OTCaLO0YHOW MalLMHbI
ABNAOTCA XapaKTepUCTUKa MCKYCCTBEHHOW MOCTeNnW, 4YactoTa WU amnnuTyda nynbcauum,
CKOPOCTb BOCXOASLLEro NnoToka nogpelleTHOM BoAbl, MPOM3BOAUTENBHOCTL MO TBEPAOMY,
pas3XmkeHne nynbnbl.

MpenmyLiecTBaMn OTCaAOYHbIX MaLUMH  SABMSKOTCA BO3MOXHOCTb nepepaboTku
HeknaccuguuMpoBaHHOIO MaTepuana, BbiCOKas MNPOM3BOAUTENBHOCTb MO TBEPAOMY Ha
€ANHNLY NMOBEPXHOCTM, BO3MOXHOCTb paboTbl Ha nynbnax ¢ 6onbwmm guanasoHom X:T.

HepoctaTtkom SABNSAETCA HU3KOE KAa4yeCTBO MOSlydaeMbiX KOHLEHTpaToB, Tpebyrowwmx
nocrnegywowen OOBOOKM, U HEBO3MOXHOCTb YraBfMBaHUSA TOHKOTO 3050Ta KPYMHOCTbHO
meHee 0,1 mm.

LleHmpobexHbie KOHueHmpamopbl. B LeHTPOBEXHbIX KOHUEeHTpaTtopax martepuvan
pasgensietca Ha Gonee U MeHee NIOTHble pakuUM NOA BO3OAENCTBUMEM LEHTPOOEXHOro
nond, co3gaBaemoro BpalleHMeM KOHYCHOro poTopa c pudnamm wn noa obpaTHbiM
BO3AENCTBMEM MOTOKA NPOMbIBOYHOM ((hnonansnpytollen) Boabl. bonee nnoTHasa gpakums,
oboralleHHasa 3050ToM U cepebpoMm, OBMXKETCS HaBCTPevy MOTOKY MPOMbIBOYHOW BOAbI K
CTeHKaMm poTopa, a nerkas obeaHeHHast hpakumsi BbITECHAETCS K OCM BpalleHUs U YXO4UT B
XBOCTbl. Mcnonb3yloT annapaTbl pasnUYHOM  KOHCTPYKUMM C nepuogudeckon nubo
HenpepbIBHOW pa3rpy3komn KOHLUEHTpaTa.

MpenMmywiectBamm  LEHTPOOEXKHbLIX  KOHLEHTPATOpPOB  SABNSATCA  BO3MOXHOCTb
N3BNEeYEHNa TOHKOro CBOBOAHOrO 3050Ta KPYNHOCTLI0O MeHee 0,1 MM 1 BbICOKME noKasaTenu
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Nno uM3BreYyeHWo 3onota npu oboraweHMn MUHEpPanbHOro CblpbS OTHOCUTENBHO Y3KMX
KnaccoB KpynHocTu. K HegocTtaTkam OTHOCATCA HEBO3MOXHOCTb 3dhhekTMBHO oborawaTb
Cblpb€ B LUMPOKOM AManas3oHe KPYMHOCTM BMeLLatolen nopodbl M LIEHHbIX KOMMOHEHTOB,
NOTPeBOHOCTb B OTHOCUTENBHO YMCTOM BoAe 6e3 B3BELLEHHbIX YacTuL, U BbICOKas CTOMMOCTb
annapaTos.

LleHTpobexHble KOHLEeHTpaTopbl LIMPOKO WCMOSb3YKT HE TOMbKO ANA NEepBUYHOrO
oboraweHunsa pya, Ho 1 Ans oboraweHns n obeclunamnmBaHnsa NOTOKOHUEHTpaToB. [Mpu
oboraleHnn 13 rIOTOKOHLUEHTpaTa BbIBOAAT KPyMHble 30M10TUHbI U cynbduabl, Hanbonee
oboralleHHble AparoueHHbIMKU MeTannamu un nepepabaTbiBaeMble 3aTeM MO OTAENbHON
TexHonormn. lNpu obecwnamnuBaHMM M3 (PNOTOKOHUEHTpaTa yAansoT TOHKME YacTuubl
Manon nNrOTHOCTM, OoBefHEeHHble AparoueHHbIMW MeTannamMmm M 3a4acTylo Bbl3blBatoLLne
TEXHOMNOMMYEeCKy YNOPHOCTb MUHEPANBbHOIO Chipbsa (HAaNpUMmep, YrvcTble Wiambl).

KoHueHmpayuoHHble cmorsibl - [lepBUYHbIE TPaBUOKOHLEHTpaTbl, Monyvyaemble Ha
OTCaAO4YHbIX MallMHaxX UM  LUEeHTPODEeXHbIX KOHLeHTpaTopax OOblMHO noaBepratoT
rpaBMTaLMOHHON NepeyncTke (OOBOAKE) C MOMOLLBK  KOHUEHTPAUMOHHbBIX CTONOB, Ha
KOTOpPbIX NpoLecc pasaeneHns MMHepanbHbIX YacTul No NSIOTHOCTU MPOUCXOOUT B TOHKOM
cnoe BOAbl, Tekywen no crnaboHaKNOHHOM MNSIOCKOCTU (OEKe), OCHAaWEeHHOW pudnamm u
coBepLUatoLLen BO3BpaTHO-MOCTynaTensHoe AswxeHue. Ha crtone obGpasyetca Beep U3
YacTuL, pasHOM MAOTHOCTM WU KPYMHOCTW, OTAEeNbHble MOfoCbl Beepa cobupaloT B pasHble
npueMHNKN. KOHUEHTpaUMOHHbIE CTOMbl OTNAMYalTcsa 60MblwMM  MHOroobpasnem opm,
KOnmMyecTBa Aek, TUNOB NPUBOAHOIO MeXaHn3ma u T. 4.

[oCTOMHCTBaMKM CTOSOB ABNAETCA BO3MOXHOCTb MOMyYEeHUs] KOHLEHTPAaTOB BbICOKOIO
KayecTBa nNpu BbICOKOM u3BnedeHun 3onota. K Hegoctatkam OTHOCUTCA  HM3Kad
NPOV3BOAMTENBHOCTb, MO3TOMY CTOMbl, Kak MNpaBuMo, MCMOMb3YKT TOMbKO B KayecTse
NepeyYncTHbIX annapaTtoB (Hanpumep, Ans NepeyYncTKN KOHLEHTPATOB OTCaA04YHbIX MaLUUH U
LEeHTPOOEXHbIX annapaTos).

[uOpoyUKTOHbI. TVAPOUMKIIOHBI, KaK N LLEeHTPOOEXHbIE KOHLEHTPaTopbl, UCMOMb3YHT
ana obecwnamnueaHnsa n oboralieHms pyg U KOHLEHTPaTOB, YTO B HEKOTOPbIX Cryyasx
nossonsieT OoO6UTbCA CyLLEeCTBEHHOr0 3KOHOMWYECKOro adpdheKkta 3a CYeT ynyylleHus
TEXHONMOMMYeCcknx nokasaTenen nocnegywowmx nepegenoB nepepaboTkm M CoKpalleHUs
ob6bemoB Npon3BOACTBA.

Takke rmapoumnKnoHbl MCNONb3YTCH AN THXenocpeaHon cenapawumn.

TskenocpedHass cenapayus. B HekoTopbIX crnyyasx TskenocpegHast cenapauus
MOXeT BbITb NpMMeHeHa ana oboralwleHns 30n0To- U cepebpocoaepkallero MMHeEpPanbLHOro
cbipbsi. [lMpouecc ocHOBaH Ha pasgeneHnun KOMMOHEHTOB MO WX YyAenbHOMY Becy B
AOCTaTOYHOM NIIOTHOM >KMAKOM WM MCEBOOXMAKOMW cpene B Mone LEHTPOOEXHbIX WUnu
rPaBMTALMOHHBIX CUM M CUN conpoTMBreHus cpeapbl. KpynHocTb nepepabaTbiBaeMoro
MUHeparnbHOro Cbipbsi MOXET cocTaBnsTb OoT MuHyc 0,5-100 MM B 3aBMCUMMOCTM OT €ro
BELLECTBEHHOro CocTaBa U TEXHOSOMMYECKNX CBONCTB.

B kavectBe nnoTHon (Tsxenown) cpedbl OObIMHO MCMOMb3YOT YCTONYMBbLIE BOAHbIE
B3BECM TOHKOOMUCMEPCHbIX MMAOTHbIX BELLECTB-YTSXXENnuTenen (marHetut, deppocunuummn,
raneHnt u gp. nNNoTHocTblo 4-8 r/cmM3 n KpynHocTbio MuHyc 0,1 mm). [Ons pereHepaumu
YyTSDKENUTENs MPOAYKTbl cenapauvyM nepevnwaroT, Hanpumep, MeTodamu, CBA3aHHbIMU C
BbICOKOM MarHUTHON BOCNPUNMYNBOCTLIO YTSXKENUTENS.

MpuMeHsoT cTaTnyeckune (KopbiTHble, 6apabaHHble, KOHYCHbIE U Ap.) N AUHAMUYECKNE
(rMOpPOUMKIIOHBI) TSXKernocpedHble cenapaTopbl: B NepBblX pasfeneHve npoucXoauT nog,
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AENCTBMEM CWUMbl TSXKECTW, BO BTOpPbIX — MNO4 [AOEWCTBMEM LEHTpobexHoro nongd
co3aBaeMoro BpaLleHMemM nyrnbribl.

MpenmywiectBaMmn  TSXKENOCPeOHOW — cenapauuMyM  SBRSKOTCA  MakcuMmarnbHas
CENeKTUBHOCTbL pa3aeneHus bnarogapst BO3MOXHOCTM TOYHOro noabopa NNoTHOCTM cpeabl U
LUMPOKUI AnanasoH KPynHOCTU nepepabaTtbiBaeMoro MMHepanbHOro cblpbs. HegoctaTtkom —
CYLLLECTBEHHbIE MOTEPU YTSHKENUTENS C NPoAyKTamu cenapauuu, OOoCTuratolmne COTeH
rpamMmoB Ha 1 T nepepaboTaHHOrO MWHEPAarbHOro Cbipbsi, YTO MPUBOAUT K CHUKEHUIO
9KOHOMMYECKON 3(PeKTUBHOCTM onepaLnu.

PnotaumMoHHble MeToAbl

MeHHaa dnoTtauna npuv MNPOMbILLIIEHHOM W3BMEYEHUN AparoueHHbIX MeTannoB
ABNSAETCA LUMPOKO MNpUMEHsieMbiM MeTogoM. B nepByto ouepeab ee  BbIiCOKas
3(pheKTUBHOCTb onpeaenseTcsa BO3MOXHOCTbIO U3BNEYEHMSA Kak CynbUOHbIX MUHEparnos,
oboralleHHbIX gparoueHHbIMM MeTannamm n3 6egHoro MMHepanbHOro cbipba (pyabl, XBOCTbI
rpaBmTaumm), Tak u cBO60QHOro TOHKOro 3o510Ta.

lMpouecc ocHoBaH Ha pasfiMyHOM CNOCOBHOCTU MUHEPAIOB YAEPXMBATLCA Ha rpaHnLEe
pasgena raszoson u BogHoun ¢as. CyTb Npouecca 3aknoyaeTcs B NpoayBaHMM BO3ayxa Yepes
nynbny Npu MHTEHCMBHOM nepemewmBaHun. MNpun atom rmapodobHble YacTuubl (06bIYHO
30M10TO U cynbduabl, oboraleHHble AparoueHHbIMKM MeTannaMmm) NpunmnatoT K ny3blpbkam
npoAyBaemoro Bo3dyxa U yBNeKatTCAa UMM K NMOBEPXHOCTU NynbMbl, FA€ UX MEeXaHW4eCKu
oTaenstoT. mapodunbHble YacTuubl OCTalOTCA B Crioe nynbhbl, MNPOMCXOAUT cenekuus
MUHeparnos.

[ns HEKOTOpbIX TWUMOB MMWHEpPANnbHOrO Cbipbs  LieNecoobpasHbiM  SABNSETCS
npenBaputenibHoe roTaumoHHoe oboraweHne C  uenbko  yaaneHuss KOMMOHEHTOB,
Bpeasawmnx nocneaywouwen nepepaboTke (yrnmuctoe BeLLECTBO, MUHEpanbl Mean, CypbMbl U
ap.).

Mpn dnotaumm WKMPOKO UCMNONb3YIT pPas3fnUYHbIE peareHTbl, W3MeHsLWme
NMOBEPXHOCTHbIE CBOWCTBA pasfensdemMblX MUMHeEpanoB U NO3BOMfAWME YNpaBnATb
npoueccoM. [MpuMeHsIOT pasnuyHble cobupaTtenn, cenekTtnBHo rngpocobusnpytome
NOBEPXHOCTb LieNneBbIX MUHEpAasroB: KcaHToreHaTbl (ByTWMOBbIA, aMUNOBbIA, 3TUIOBLIN) U
aspodrioTel U Aap. BecneHmBaTensamu cnyxaTt COCHOBOE Macno, peareHtbl T-66, T-92 n gp.
Takke NCnonb3yT akTMBATOPbl NOBEPXHOCTU LIENEBLIX MUHEPANOB (MeaHbIN Kynopoc u ap.)
n nogasuTenn driotaumMm NycTon nopoabl (KUOKOe CTEKNOo 1 Aap.).

OnTmanbHble napameTpbl (NOTauUMOHHOrO oboralleHns MWHEepPanbHOro Chipbs
3aBUCAT OT €ro TEXHONOMMYECKUX CBONCTB M OTNn4YatoTcst 6onblumm pasHoobpasunem.

KpynHoCTb MaTepuana, nogaBaemMoro Ha (riotTaumio, Kak npaBuio coCTaBnsieT oT
muHyc 0,1 go muHyc 0,5 mm. Bbixoa koHueHTpaTa coctasnseTr go 10%—15 % ot maccel
NCXOAHOIr0 MUHEepanbHOro Cbipbs M ero nepepabotka obxoauTcsa 3HaAYUTENbHO AeLleBre.
Kpome Toro, K KOHLEeHTpaTy MoryT BbiTb NPMMEHEHbI CneunanbHble JOPOrocToswme MmeTobl
nepepaboTKX, CHWXKAKOLWME UM YCTPaHAKLWME ero YnopHOCTb M MO3BONSAKOLWME MOBLICUTH
CKBO3HOE M3BfeYeHne gparoueHHbIX MeTansos.

CkopocTHas dnotauus UCnonb3yeTcH B LUKIE N3MENbYEHUs U Knaccudumkaumm pyapl.
Mpouecc nposoanTcsa B cneynanbHOM 000pyaoOBaHMM B «3HEPrOHACLILLEHHOMY PEXUME Ha
rpybom martepuane, 4TO NO3BONSAET M3BMNEKaTb KPYMHOE «rpaBMTALMOHHOE» 30M10TO U
rpybomsmenbyeHHble cynbuaHble MUHeparnbl, 0gHako, B BOMbLUMHCTBE Cry4YaeB C Taknmu
3agavaMm XopoLlo cnpaBnsaTca bonee gellesble rpaBUTaLMOHHbIE METOAbI ObOraLLeHus.
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2.2.2.3 'mppomeTannyprusi pya U KOHUEHTpaToB

'MapomeTannyprmyeckme MetToApbl 3akniovaTCca BO B3aMMOOENCTBUN MUHEPANbHOIro
Cblpbsi B BOOHOW cpefe C onpedefieHHbIMU peareHTamu, NpUBOASLMMU K PACTBOPEHUIO
Nones3HbIX WNU BPeaHbIX KOMMNOHEHTOB. B cnyyae pacTBOpeHMs NOMe3HbIX KOMMOHEHTOB
(sonota u cepebpa) mx 3arem (MM OOHOBPEMEHHO) W3BMNEKAKT M3 KUAOKOW asbl
n3BeCTHbIMM MeTodamun. B cnyyae pacTtBopeHus BpedHblX KOMMOHEHTOB HepacTBOPUMbIN
OCTaToK 3aTeM nepepabaTtbiBalOT C Lefblo U3BNEeYeHUs AparoLeHHbIX MeTasnsos.

MHorve pyabl M KOHUEHTpaTbl COAepXaT AparoueHHble MeTannbl B BUAE TOHKUX
BkpanneHun (meHee 10 MKM) B cynbuaHble U pexe WHble MuHepansl. Ecnun wapoBbin
NMOMON TaKoro MMHepPanbHOro cbipbsa 40 KpynHOCcTU MuHyc 0,04—-0,1 MM He gaeT npuemnemon
CTENEeHN BCKPbITUS LEeNeBbiX KOMMOHEHTOB AN NOCMeaylLwero Mx BblWenadnBaHusi, TO
Takoe Cblpbe CYMTAIOT YNOPHbIM U NPUMEHSIOT ANa ero nepepaboTkn cneynanbHble MeToabl
AeCTPYKUUKN cynbUaHOM (UM MHOW) MaTpuLbl.

Huxe onucaHbl NpYMeHAeMble B MPOMBILLIIEHHON MpPakTUKE TMAPOXMMUYECKNE,
BGakTepnanbHO-XMMMYECKMEe U MeXaHOXMMMuYeckne cnocobbl BCKPbITUS  CyNbUOHOMO
MUHEpanbHOro Chbipb, a TaKKe Apyrne creuunanbHble MeToAdbl npeaBapuTenbHom
06paboTkun, npeaBapsioWmMe NpPoLEecC HENnoCPeACTBEHHOrO BblllenaynBaHus AparoueHHbIX
MeTannos.

ABTOKIaBHOE OKUCIIEHne

XugkoasHoe aBTOKNaBHOe OKUCHEHWe CcynbduaoB 3akroyaetca B obpaboTke
Nynbnbl TEXHWYECKMM KUCMOPOAOM (pedko KUCIopodom Bo3gyxa) npwu  TemnepaTtype
100 °C — 200 °C wn paBneHun 0,2-2 MlMa B ycnoBuax nepemewmnBaHus. [Npu atom
BONbLWMHCTBO CyNbMUAHBIX MUHEpPAsioB OKUCNATCA OO0 BOAOPACTBOPUMBLIX CyrbdaToB.
Hanpumep, Anga nMpuTa xapakTepHa crieytoLlas peakums OKUCIEHUS:

4FeS, + 150, + 2H,0 = 2F€2(SO4)3 + 2H,S0,

30M0TO e B 3TMX YCNOBUSX NPAKTUYECKM HEpPaCTBOPMMO, OHO BCKpPbLIBAETCHA U
CT@HOBUTCA HEynopHbIM ANs  nocregylowero  BbllenaymBanua. [locne  okucneHus
CEpPHOKMCNbIe MNynbhbl BblaepxuBaoT 1-24 npu Temnepatype 90 °C ans 4acTMyHOro
rMOponM3a Corlen XXenesa M «COCTapuBaHusi», Aernapatauum u ynroTHeHMst obpasyemblx
ocagkoB. 3aTeM Mynbny OXnaxgakwT, OTMbIBAOT BOOOWM OT PACTBOPEHHLIX CEPHOKUCHbIX
npumecen. OKMCMNEHHbIN NPOAYKT HaNpPaBMsOT Ha BbllleNaynBaHne 3050Ta, KOTOpoe 4alle
BCEro NpoBOANTCA METOAOM LMaHMPOBaHMS Mocne npeaBapuTenbHOro 3alienayvymBaHusi, HO
Takke MoryT ObITb MCNOMb30BaHbl U HELMAHNCTbIE PpaCTBOPUTENMN.

Cepebpo Takke AOCTAaTOYHO XOPOLLO BCKPbIBAETCS B aBTOKMABHbIX YCNOBUSIX, OQHAKO,
NP CHWXEHUU TemnepaTypbl U AaBfeHUst YacTb cepebpa coocaxpaeTcs C napasuTHbIMU
COEOVHEHMSIMMU U MacCUBUPYETCA ANA NOocnenylowero BbllenaynBaHus. PaspaboTaHbl
crnocobbl MMHUMM3ALUN OAHHOIO SAABIIEHUS.

[nsa okucneHna ucnonb3ylT TEXHUYECKUM KUCAOopOoA, MNosflydaeMblt Ha MecTe Ha
crneumanbHoM obopyaoBaHun (KpUopeKkTUMKaunoHble, agcopbumoHHble 1 mMemMbpaHHble
KMCNOPOLHbIE CTaHUUN).

K npeumyuiectBam aBTOKABHOIO OKUCINEHUS Cynb(UAOB OTHOCUTCA €ro BbICOKas
TexHonornyeckas addEKTUBHOCTL: NPOAOIIKNTENBHOCTb OKUCIEHUsT cocTaBnsaeT 1-3 4 npu
cteneHn okucneHmna cynbgunaos 6onee 90 %, 4To 06bIMHO obecneymBaeT MakcMmarsibHoOe
n3BreYeHne 3o50Ta No CpaBHEHMIO C APYrMMu cnocobamm npenBapuTeENbHO BCKPbITUS.
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K Hepoctatkam TexHOMOrMM OTHOCUTCA BbICOKMMA pacxon peareHToB (O, Ha
okucneHue, CaCO3z; n CaO Ha HeuTpanusaum CEepHOKUCIbIX OTXOAOB MNPOU3BOACTBA),
COMOCTaBUMbLIN C MacCoOM OKUCIISAeMbIX CynbdUAOB, HEOOBXOAMMOCTb WCMNOMb30BaHNUSA
A0pOroro KMCrnoToynopHoro obopyaoBaHus, paboTatolero noa AaBneHneM.

CywiecTBylOT AOpyrme pasHOBMAHOCTU aBTOKNABHOMO OKWUCIEHUS, Hanpumep B
LLleSIoYHON cpefe unn ¢ gobaBkom Apyrnx peareHToB (Xnopuabl, TMoCynbdaThl).

Ana okucrneHus UCNonb3ylTCA aBTOKMaBbl NEPUOSUYECKOrO W HenpepbiBHOMO
JencTBuA.

BakTtepuanbHoe oKucrneHuve

BakteprnanbHOe OKMCNeHWe 4ABMSETCS [AOBOSIbHO PacnpoOCTPaHEHHbIM METOAOM
BCKpPbITMS  30M0TO- M cepebpocoaepxalwlero CynbpuaHOro MWHEPanbHOMO Cbipbs C
TOHKOBKpanSI€HHbIMW (TOHKOAMCMNEPCHBIMW) MOoMne3HbiMn KoMnoHeHTamu. CyTb npouecca
3aKn4YaeTca B OKUCNEHMM CyNbMUAHBIX MUHEPANOB KMCNOPOAOM BO3A4yxa Mpu MOMOLLN
ocobbix GakTepun (06bblMHO TUOHOBbIE Xenesobaktepum Thiobacillus ferrooxidans),
CYLLLECTBEHHO UHTEHCUMULNPYIOLLMX NpoLiecc.

O6bIl4HO OKMCNEHMO noaBepratT (rOTaUMOHHbIE KOHLEHTpaTbl C coAep)XaHuem
CyNnb(UAOB HECKOSIbKO OEeCATKOB MNPOLEHTOB, OAHAKO NpouecCc MOryT UCnonb3oBaTb ANs
CynbuUaHbIX 1 ManocynbdunaHbiX pya (B TOM 4YnCne B peXunme KydHOro BbilenadnBaHus).
BakrepuanbHoe okucrneHne obbl4HO BeAyT B arMTauMOHHOM peXuMme npu aspauum nynbnbl,
Temnepatype 25 °C — 40 °C, otHoweHun XX: T = 5:1 n 3HayeHun pH 1-3.

K npeumyuwiectBam npouecca OTHOCUTCS BO3MOXHOCTb [AOCTaTOYHO MOJSIHOMO
6e3aBTOKNABHOIO OKMUCNEHUs CynbdPnaoB 6e3 NCnonbL3oBaHUA Kncrnopona (Tonbko Bo3ayxa)
[0 cTeneHn, obecneuvvBalollen BbICOKOE W3BEYeHWe 30f10Ta npu  nocregyolem
BblLLEeNa4YnBaHum.

K HepgocTtaTkam npouecca OTHOCUTCA €ero HM3Kasi MHTEHCMBHOCTb — MUWHUMarbHas
NPOAOIPKUTENbHOCTb OKUCIIEHMSI COCTaBNsSeT OObIYHO HECKONbKO CyTOK. Kpome Toro, Ans
npoLecca XapakTepHbl BbICOKME 3KCMnyaTaumoHHble 3aTpaTbl, CBs3aHHble C 60nbLIMM
pPacxo4oOM peareHTOB Ha LiMaHMpOBaHWE OKUCIIEHHOro NpoaykTa (M3-3a 3N1IeMEHTHOWN cepbl) U
obesBpexunBaHue CEepPHOKUCbIX OTXOA0B, Heo6Xxo4MMOCTbIO MCNONb30BaHUSA
KMCNOTOYNopHOro o6opyaoBaHns 1 AOPOroCcToALEero nepeaena «pa3segeHnsa» 6akrepun.

CBepXTOHKUI Nomon

CeepxToHkuMn nomon (oo kpynHoctm 5-40 MKM) OObIMHO MpPUMEHAKT  Ans
oTHocuTenbHo 6oratbix (10—100 r/T) ynopHbIX 3010TO U cepebpoconepalmnx KOHLEHTPATOB
(cogepkalmx TOHKO BKpansieHHble LleHHblE KOMMNOHEHTbI) Kak onepauuio NnpeaBapuTenisHOro
BCKPbITUS Nepeq LnaHMpoBaHMEM UNn XnakodasHbIM OKUCIIEHNEM.

MoMMMO NPSIMOro MEexXaHU4eCcKOoro paspyLlUeHUMs MWHEPAanoB, BCKPbITUS MOME3HbIX
KOMMOHEHTOB, CBEPXTOHKWUMA MOMOJS MPMBOOUT K MeXaHoaKTMBaLMu uX noBepxHocTwu. lMpu
9TOM MPOMUCXOOUT MUCKaXKEHME eCTECTBEHHOW KPUCTamNnMYeckon CTPYKTYpbl MUHEpPanoB, 4To
CnocoBCTBYET BCKPbLITUIO AparoueHHbIX MEeTarnsfoB, HAaXOASLWMNXCA Ha MEXKPUCTanIn4yeckmx
NAOCKOCTAX. YBenuueHne nnowaanm MnOBEepXHOCTU CyNbMUAHbIX MUHEpanoB MNpuMBOAUT K
YBENTMYEHNIO UX PeakUMOHHOM CMOCOBHOCTM B npoLueccax nocreaytLlero xuakodgasHoro
OKUCHEHWS.

[na cBepXTOHKOro nomosia MoryT ObITb MpUMMEHeHbl OGucepHble, LWapOBbIE,
BMOpaUMOHHbIE, CTPYWMHbIE WM MiaHEeTapHble MeNbHULbI, OOHAKO, Ha MpakTUKe B OCHOBHOM
MCNONb3ylT BUcepHbIe U LapoBble. VIcnonb3oBaHMe 00bIYHbIX LLAPOBbLIX MENbHUL, B LIUKNE C
KnaccudumkaTtopamm B O0COBLIX pexmmax uenecoobpasHo npu uamernbyYeHuu A0 KPYnHOCTU
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2040 w™mkm. [anbHenwee CHWKeHWe KPYyrnHOCTM LIapoBOro rnomona npuBOoauT K
9KCMOHEHLUManbHOMY pOCTY 3HeprosaTtpaT, U OH HE MPUMEHSIETCS.

BucepHble MenbHULbI COCTOAT U3 CTaUMOHAPHOW  LUUIMHAPUYECKOW KaMepbl,
OCHaLLleHHON pOTOPOM (MeLlarnkon) K 3arnofIHEHHOW MenNKMMK Lwapukamu (6ucepom) Ha
70% — 85 % ob6bema. lNMpn BpalwleHun poTopa NpoucxoauT OBwKeHne Bucepa, KOTOPbIU
n3mernb4aeT M akTMBMpyeT YacTuubl MaTepuana. Bbicokas addeKTMBHOCTbL OucepHOro
nomona onpegensietca 60nbWON NNowanblo KOHTakTa Mexay W3Menbyarolen cpegon u
n3mernb4aemMbiM MaTepuanom, a Takke 60osbLLION 3HEPrOHACHILLLEHHOCTbLIO NpoLecca.

Ana unamenbyeHWs UCNonNb3yT OBucep M3 MMAOTHbIX KepaMUyecKux maTepuanos
(cunukaTbl M OKCUAObl ULMPKOHUS U radoHUs 1 ap.) KpynHocTbio 0,5-5,0 mm.

[MpoMbIlWNEHHbIE BUCepHble MenbHULbI paboTalT B HENpepbiBHOM MPOTOYHOM
pexume, AN 4ero OHW MMEKT YCTPOMCTBO HEMpPEpbIBHOrO oTaeneHuss 6Gucepa ot
N3MerbYeHHOM Nynbnbl.

KpynHOCTb MWHepanbHOro Cbipbs, NogaBaeMoro Ha OucepHbIi NOMOM  AOfKHA
coctaBnATb MUHYC 0,1 MM. B 9TOM cnyyae oH oTnn4aeTcsa JOCTAaTOYHO BbICOKOW MPOMYCKHOW
CMOCOBHOCTBIO U BbICOKMM KO3IMULNMEHTOM NCNOSIb30BaHUS SHEPTUN.

MpeMmylecTBOM  CBEPXTOHKOIO  MoMoria  SBNsSieTcs  3aMeTHoe  MNOBblEeHWne
N3BMEYEHUS LIEHHbIX KOMMOHEHTOB MNpPW MocneaylwemM UuaHMpoBaHuM nNubo 3ameTHoe
yBenmyeHne adeKTMBHOCTM NOCIEAYHOLLEro XNAKoasHOro OKUCNeHns cynbgnaos.

K HepoctaTtkam crnocoba OTHOCUTCSA KpaTHOE yBerMyeHue pacxofa peareHToB Ha
NpsiMOe LMaHNPOBaHUE M3MESTbYEHHbIX NPOAYKTOB, yBENMYeHne COpPOUMOHHOM aKTUBHOCTU
TBEepaon hasbl Nynbhbl, BbICOKAs BA3KOCTb CBEPXTOHKMX Nyrbn, Tpebyouwas bonbwero nx
pasbaeneHnsa (0o oTHoweHusa XK:T = 3—4:1), BbiCOKass CTOMMOCTb OMCEPHbIX MENbHUL, U
pacxo4HbIX MaTepuarnos.

N3BeCcTKOBO-KMCNOPOAHOE OKUCIIEHUe

B page cnyyaeB npu  npoMbiWwSieHHOW nepepaboTke YNOPHbIX 30510TO U
cepebpocogepxalmx Cynb@UAHbIX KOHLEHTPATOB LenecoobpasHbiM ABNAETCS YacTUYHOe
OKUCneHne cynbMnaoB KMCNOPOAOM B MSTKMX YCIOBUAX NPY aTMOCKEPHOM AaBMEHUN, YTO
NO3BONSET CYLEeCTBEHHO COKPaTUTb pacxodbl peareHTOB Ha HeuTpanusauuio CepHOKUCNbIX
OTXOAOB MO CpaBHEHMKO C aBTOKNaBHbIM uNu  GakTepuanbHbIM  METOAOM  Mpu
He3HaunTenbLHOM NoTepe B U3BNeYEeHUN 30510Ta.

[Mpouecc oOKuUCneHus CcynbpuaoB KUCNOPOAOM MpyU  HOPMarnbHOM [aBfieHUUM W
TemnepaTtype npoTekaeT BeCbMa MeAfieHHo. [ns MHTeHcudukauum npouecca npUMEHSoT
psa npuemoB. OBbIMHO KOHUEHTpaThl NpeasapuTensHO noasepralnT bucepHoMy nomony Ao
kpynHoctTn 5-20 mkm. OkucneHve BegyT B arMTauuMOHHOM aBTOrEHHOM pPeXume npu
TemnepaTtype 50 °C — 90 °C. B kayecTBe OKMUCNUTENS MCMNOSb3YKT TEXHUYECKUMI KNCROPOS,
(95 % O3), Ans NOBbIWEHNSI CTEMNEHM WCMONb30BaHUSA KOTOPOro MPUMEHSIOT CIOXHble
KepamMmnyeckme u MexaHudeckue aucnepratopbl. Kpome TOro, npouecc npoBogaT npu
pobaskax nssectn (CaO) nnun nssectHsaka (CaCOg), nogaepxmas pH Ha ypoBHe 4—12, yTO
obecneynBaeT NOCTOSIHHOE yAaneHne 13 Xnakow gasbl Nynbnbl NPOAYKTOB peakummn (CepHom
KACNOTbI, cynbcatoB xenesa m gp.). Ocaxgaemble NPOOYKTbl ABASAKOTCA PbIXAbIMA U
NPaKTUYECKN He NPENATCTBYIOT NOCNeayoLeMy BbllenadynBaHnio gparoleHHbIX MeTannos.

Hanpumep, peakuuto WN3BECTKOBO-KUCNOPOAHOIO  OKUCMEHUST MNUpUTa  MOXHO
npeacrTaBnTb criegyrowmm obpasom:

4FeS; + 150, + 2H,0 + 8Ca0 = 4FeO(OH) + 8CaS0,
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B pegkmx cnyyasax Ong OKUCNEHWS BMECTO Kucnopoga MOXeT ObiTb MCMonb3oBaH
BO34yX uUnn o30H. [locrne okncneHna cynbpunaos Ao goctatodHon creneHn (30 % — 70 %)
nynbny 3ailenaymsaroT 0o 3HadeHus pH = 10-11 n unaHupyioT.

[MpeumylectBamMn npenBapuTENbHOrO  XWOKOMA3HOro OKUCHEHUS  CyIbMUAOHbLIX
KOHLIEHTpaToB Npu aTMOCKEPHOM AaBMNeHUN ABMSIOTCHA CHMXeHMe pacxoga peareHToB (Oo,
CaCOg3 nnu CaO) no cpaBHEHMIO C aBTOKNaBHbIM 1 BakTepuanbHbIM METOAAMM OKUCIIEHUS N
CHWXEHMEe pacxoja peareHTOB Ha LiMaHMPOBaHWE OKUCMEHHbIX KOHLLEHTPAaTOB.

K HegocTaTkam npowecca OTHOCUTCS ero HU3Kas WHTEHCUBHOCTb
(NPOOOMKNTENBHOCTE  MOXET COCTaBnATb 4—724), HWU3Kas CTeneHb WCMNoNb30BaHNS
kucnopoga (20 % — 70 %) n HeobXoaAMMOCTb UCMOMb30BaHNS JOPOrOCTOSILLENO0 CBEPXTOHKOIO
(6ucepHoro) nomona.

KucnoTHo-kucnopogHoe okucrneHve

B pepkux cnydasx Ansi OKUCNEHWUs 30510TO- M cepebpocogepxalimx cynbuaos
MOXET ObITb MCMOMb30BaH MPOLECC KUCNOTHO-KUCIOPOAHOrO BbilLenaymBaHns, KOTOPbIV
OCHOBbIBAETCA Ha [OOCTaTOMHO ObICTPOM  OKUCIIEHUU  CyNbMUAOHBbIX  30f10TO- MU
cepebpocogepxalimx MUHEpPaAnoB as30THOW KUCMOTOM (M OKCMaamu as3oTa), HenpepbiBHO
pereHepvpyemMon B xoAe npouecca npyv UCNofnb3oBaHUKM kucrnopoga. Hanpumep, peakumu
OKUCMEHUs NupuTa KUCNopoaoM MOXHO NpeacTaBuTb cnegyrowmum obpasom:

2FeS; + 10HNO3 = Fey(SOy)3 + 2H2SO4 + 10NO + 4H,0
4ANO+30,+2H20=4HNO;

O6GbI4HO npoLuecc OKMCNEHUs CynbMUAHBIX MUHEPanoB NPOBOAAT B arMTauMOHHOM
pexume npu atMmocdepHoM aasneHuun, Temnepatype okono 80 °C — 100 °C, BpeMeHun
oKkucneHus 1-2 4, KoHueHTpaumm azoTHomn kucnoTbl 10—100 r/n n oTHoweHun XK:T = 5-10:1.

OCHOBHbIMM  MpenmyLLecTBaMM  Npouecca  KUCIOTHO-KUCITIOPOAHOIO  OKUCNEHUS
ABMAKTCA BbICOKME NOKa3aTeNM OKUCIEHUS CyNbGUAOB M BCKPbITUA LLIEHHbBIX KOMMOHEHTOB.

K HegocTaTkam 3TOro npouecca, Kak 1 nboro Apyroro KMCrnoro npouecca, ABnsaetcs
BbICOKMI pacxod peareHToB (a30THOW KUCMOTbl, HUTPATOB UMW HUTPUTOB) Ha Heuenesoe
pacTBOpPEHME NYCTOM NOpPOAbl M HA HENTpanu3aumnio (M3BECTHSK U M3BECTb) KUCTbIX OTXOA0B
npon3BoacTea.

CepHOKNCNOTHOE BbilenayMBaHue

CepHOKUCNOTHOE BbiWenavyMBaHne MOXET ObiTb MCMNOMb30BAHO B pPSAE CyyYaeB Kak
npenBapuTenbHas onepauus ans yganeHms npumecen (LBETHbIX METanoB 1 4p.), BpeaHbIX
ANS NocrneaylLwero m3BrevyeHns 3orota M cepebpa u3 MuHepanbHOro cbipbsa (pyabl,
KOHLUEHTpaTbl 0boralieHunsi, LEeMEHTHbIE OCagKku 1 ap.).

[na TOHKOM3MENbYEeHHbIX MPOAYKTOB (PyA M KOHUEHTpaToB) OObIMHO peanuaytoT
NynbNOBOM MNPOLECC B aruTauumoHHOM pexume. Takke BO3MOXEH BapWaHT C Ky4YHbIM
CEPHOKUCNOTHbIM BbllLienaynBaHnem pobneHbix pya.

YcnoBusi 06paboTkM CyLLECTBEHHO Pa3HATCA B 3aBUCUMMOCTU OT TEXHOMOrMYecKux
CBOWMCTB W BELLECTBEHHOrO0 COCTaBa MMHEpPanbHOro cbipbsi. CEpHOKMCIbIE PaCTBOPLI Mocne
BblLLeNnavYMBaHna MOryT OblTb MOABEPrHYTbl CENEKTUBHOMY M3BIEYEHMIO BbILENTOYEHHbIX
KOMMOHEHTOB (HanpumMmep, Meaun n UuHKa), ecnv 3To ABNSeTCA peHTabenbHbIM.

CynbdnaHo-wweno4vyHoe BbilwenaimBaHue

CynbunaHo-LenoyHoe BblLLleNnayYnBaHmne NPUMEHSIOT ans nepepaboTku
CypbMycCOA€epXalMX KOHLUEHTPaATOB C TOHKO-BKPaMfeHHbIMW OparoueHHbIMU MeTannamu.
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lMpouecc ocHoBaH Ha CnNocoBHOCTU CynbUAHO-LWENOYHbIX pacTBopoB (Na,S m NaOH)
pacTBOPSATb CyNbdUAHbIE U OKACIIEHHbIE MUHEPAnbl CypbMbl, HANPUMEp:
Sh,S3 + 3Na,S = 2NasSbS;
Sh,03 + 3Na,S = NazShS; + NasSbO;

Mpouecc BbllenavymMBaHnsa NPOBOAAT B arMTALMOHHOM PEXMME B TEYEHNE HECKOSbKMX
yacoB npu oTHoweHun X:T =5-10:1 u Temnepatype (80 °C — 100 °C). [dparoueHHble
MeTansbl NPeMMyLLECTBEHHO OCTalTCA B HEPACTBOPUMOM OCTaTKe, ANsl UX U3BMEYEHUs
OCTaTOK LMaHMpYT Unv noasepratoT ApYrM Buaam U3BNEYEHNS.

3awenaymBaHue u n3aBecTtkoBasa obpaboTka nynbn

N3BecTkoBast o6paboTka nynbn (M3BECTKOBAHWE) MCMNOMb3YEeTCHA B psiAe Criydyaes npu
nepepaboTke 30510TO- N cepebpocoaepKallero MMHepanbHoro ceipbs. Ee yacto ncnonbaytor
AN 3allenayMBaHna  MUHEpanbHOro Cbipbs nepef uUMaHMpoBaHMem (M B xogde
UMaHMPOBaHMSA) U Ha Apyrux onepaumsix (Hanpumep, nNpyv XAOPUPOBAHUU LIMAHMUCTbIX
OTX040B, KOHOMUMNOHNUPOBAHUN PacTBOPOB).

Mpn  3awenayvMBaHUM  CUNBHOKUCABIX  MNPOAYKTOB  (Nocne  aBTOKIIABHOrO,
BGakTepmanbHOro U KUCNOTHO-KMCOPOAHOIO OKUCNEHUA N Ap.) uenecoobpasHbiM sBRAsieTCA
npenBaputenbHass obpaboTka ©Gonee pewesBbiM KM3BecTHAKOM (CaCOgz), NO3BOMAKOLMM
[OBeCTM 3HayeHue pH nynbnbl Ao 6. Onga 3awenadvMBaHua nynbn A0 3HaveHuss pH=12
ncnonb3yT nssecTtb (Ca0).

lMocKoMnbKy 9TV peareHTbl MMEKT OrpaHMYEHHY0 pacTBOPUMOCTb B BOAE, UX FOTOBAT
N NCNonb3yoT B BUAe B3Becu (Mynbnbl) ¢ Maccoson goren teepaoro 10% — 20 %. Komosble
peareHTbl nNpeaBapuUTENbHO U3MENbYalT M KnaccupuuupyroT Ha obopyaoBaHuM,
aHanorn4yHom pyaHomy. [lonyyeHHyo B3BeCb MogatoT B Mynbhy, KOTOPYH aruTupylT B
nepunoanyeckoM unm HenpepbIBHOM pexnme B TedeHne 1-10 4, ocyliecTBnas KOHTponb pH
npwv NoMoLLM Ao6aBnNeHNs BblleyKa3aHHbIX peareHToB.

Mpn wun3BecTkoBo 06paboTke, npeawecTBYOWEN UnaHMpoBaHuO, nosogAat pH
nynbnbl Ao 3HadeHus 10,5-12,0. [ns cynbduaHbIX KOHUEHTPATOB NPOBOAAT WU3BECTKOBYHO
006paboTKky npuv aKkTMBHOM aspaumuM nynbhbl, KOTOpasi MO3BOMSET HaCbITUTb Nynbmny
kncnopogoM, cHmanTb pacxodq NaCN Ha umaHupoBaHME W MNOBbLICUTb 3GEEKTUBHOCTb
BblLLEeNa4nBaHms Nosie3HbIX KOMMNOHEHTOB.

M3BecTkoBYtO 00paboTKy YacTO NPMMEHSIOT Kak NpeaBapuUTENbHYO onepaunto nepeg
UMaHMpoBaHMEM Ans cTtabunusaumm pH nynbnbl B WENOYHOM 0bnactM U HacblWeHus ee
kncnopogom. ObpaboTKy NPOBOAAT B arMTauMOHHOM peXxume npu 3HavyeHmm pH 10-12.

2.2.2.4 PacTBopeHue (BbllWwenaymBaHue) gparoueHHbIX MeTansnos

Mogasnswwee BONbLIMHCTBO 30M10TO- U cepebpocoaepalimx pyg U KOHUEHTpaToB
COLEPXUT 3HAYUTENLHOE KOMMYECTBO MOSEe3HbIX KOMMOHEHTOB B BMOE MENKUX 4acTuu
(meHee 0,1 MM), KOTOpPblE NMPaKTUYECKN HEBO3MOXHO CKOHLEHTpMpOBaTb OboratuTesibHbIMU
MeTogjamMu OO0  npuemsniemon  crteneHn. [lodToMy BecbMa  4acTo  MPUMEHST
rmgpomeTtansnypruyeckme MeTtofbl, BKIHOYaKLWne npouecc pacTBOPEHUA AparoueHHbIX
MeTasoB C NOCrneayrLnMm Ux us3Brie4eHnem 13 nyrbon n pacTBOpPOB.

LlmaHngHble pacTBOpUTEnn

LinannpoBaHue siBnsetca Hanbonee pacnpoCTpaHEHHbIM MPOMBbILLUNIEHHBIM CNOCO60OM
N3BrneYvYeHns gparoueHHblx meTtannos. 1o pasnuyHbiM oueHkam oT 75% po 85 % mupoBown
A00bI4M 30510Ta CBA3AHO C UCMOSb30BAHMEM TEXHOMNOMMU LIMAHNPOBaHUS.
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CylHOCTb npoLecca 3akfo4yaeTcs B BbllernavnBaHUM  AparoueHHbIX MeTannoB
umaHngamu (B ocHoBHoM NaCN) B npucyTCTBUM KUCIOPOAa, Hanpumep:

4Au + 8CN™ + O, + 2H,0 = 4[Au(CN),] + 40H".

[ns cepebpa peakumsa aHanormyHa.

K goctonmHcTBam LmMaHMpoOBaHNSA OTHOCSTCA:

- BbICOKasi CENEKTUBHOCTb pacTBOPUTENSA MO OTHOLIEHUIO K 30M0Ty U cepebpy,
BO3MOXHOCTb BECTU BbllLenaynsaHue kak npy 6onbmx (1-20 r/n), Tak n manbix (0,01-1 r/n)
KOHUeHTpaumsax CN™ 1, kak npaBuno, HebonbLuon pacxog NaCN;

- MPOCTOTa annapaTypHOro oopMIieHNsa npolecca U BO3MOXHOCTb UCMOSb30BaHNSA
0ObIYHbIX KOHCTPYKLMOHHbIX MaTtepranoB BCNeACTBME HEearpeCCUBHOCTU pacTBOPUTENS;

- 9(pdeKkTMBHbIE U MNPOBEPEHHbIE  MPOMbBILNEHHON  MNPaAKTUKOW  MeToAbl
obe3meTannueaHus (copbunsa-gecopbuus, LemeHTaumsi) n obesBpexmBaHns (eTOKCUKaLnu,
HEeNnTpanuM3auun) UMAHUCTbIX pPacTBOPOB W MNynbh  (XflOpMpoBaHME, 030HMPOBAaHME,
pasnoXXeHne CEPHUCTbIM rasom unn metabucynbdutom, Guonormyeckass 04MCTKA, MOHHbLIN
obmeH u ap.);

- YHMBEpPCasnbHOCTb TEeXHOMorMn Ana npoaykToB pas3HoObpasHOro BeLllecTBEHHOrO
cocTaBa C LUMPOKNM AMana3oHOM coaepkaHun gparoueHHbix meTtannos ot 0,1-0,3 r/T go 5—
10 «r/T.

[MockonbKy Kucnopoa Heobxoaum Afisi pacTBOPEHUs AparoueHHbIX MeTansioB, TO
NPOBOAAT HaKMCNOpaXmBaHue Nynbrbl, Yalle BCEro NocpeacTBOM aspaunn, T. €. npoaysas
BO34yX 4epe3 nynbny. B HeKoTopbiX crniyvasix uenecoobpasHa npoayBka TEXHUYECKOro
KMcnopoga, udTO noBblwaeT 3dPEEKTUBHOCTb  BbILLENAYMBaHUSA, HO  yBenu4MBaeT
3KCnriyatauuoHHbIE pacxoabl.

Ncnonb3yemble B Ka4eCcTBe peareHTOB LMaHWAHbIE CONMU MoABEpPXEeHbl rMaponusy B
BOOHbIX pacTBOpax:

CN + H,0 = HCN + OH".

[ns nogasneHus rmgponusa UCnosb3yoT WenoYHble peareHTbl, B OCHOBHOM CaO u
NaOH. T[lpumeHeHne 3Tux peareHToB B konudectBe 0,3-3 kr/T 0OblMHO noO3BONAET
CYLLLECTBEHHO COKpaTUTb CTEMNEHb MMAPONM3a LMaHUOHbIX conen. Yalle npuMeHsoT U3BeCTb
TaK Kak OHa O4HOBPEMEHHO ABMSETCH KOArynsiHTOM Mpu CryLLeHuu.

HekoTopble pyaHble MuHepanbl (Cynbduabl, MUHepanbsl Meau, CypbMbl, Mbillbsika W
Ap.) oTpuuaTenbHO BIMSAKT Ha MPOLECC LMaAHMPOBAaHUS Bbi3blBasi HeLENneBon pacxon
unaHuga, obeckucrnopoxusaHue, obpasoBaHMe MACCUBUPYIOLMX MIIEHOK Ha MOBEPXHOCTU
AparoueHHblX MeTannoB M Ap. [loaToMy BewecTBEHHbIM COCTaB pya AparoueHHbIX
MEeTasnsioB, KOTOPbIA OTNIMYAETCHA OrPOMHbIM pa3HoObpasneMm, siBAsSeTCA OAHUM U3 OCHOBHbIX
(haKTOpOB, ONPeaenaLNX TEXHOMOIMIO U nokasaTenn nx nepepaboTku.

Ona pya ©W  KOHUEHTpATOB pasfivyHOro BELEeCTBEHHOro CoCTaBa YCIoBUSA
LUMaHMpoBaHMs B BOMbLUMHCTBE CryvyaeB HaxogaTCcsa B Creaylowmnx guanasoHax: OTHOLWEHNe
K:T =1-3:1, «koHueHTpaums NaCN — 0,1-20r/n, pacxogq NaCN — 0,3-30 kr/T,
NPOAOIPKUTENBbHOCTL BbllenaynBaHng — 4—72 4, 3HadeHme pH — 9-13. B ocobbix cnyyasx
NCnonb3yT LMaHupoBaHne npu nosblweHHon Temnepatype 30 °C — 80 °C.

HeunaHugHble pacTBOpUTENMU

B HekoTOpbIX criydyasix npMMeHeHue UMaHuaoB AN MPOMbLILNIEHHOMO WU3BfleYeHUs
AparoueHHbIX MeTasnnoB SABNSAETCS HEBO3MOXHbIM UMW HexenaTenbHbiM B CUny
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TEXHOMNOrNYecknx NMMBO IKONOTrMYECKMX NPUYUH. B Takmx criyyasx MoryT OblTb MCNOSb30BaHbI
HeunaHugHble pacTBOpPUTENW, Takue kKak Tuokapbamug, TuocynbdaTtbl, ranoreH-
ranoreHngHble cucTeMbl 1 4p.

TuokapbammngHoe BbllenaymBaHne MNPOBOAAT B MNPUCYTCTBUM [OCTATOYMHO MSATKOro
OKUCNNTENS, CMOCOBGHOIO OKUCNUTb AparoueHHble MeTannbl, HO He OKUCASLWEro
Tokap6amuz (06bI4HO BogopacTBopuMble conm Fe®* nunu aucynsdug dopmammnamHa).
3HayeHne pH cpegbl noggepxmBaoT € nomowbtk H,SO, Ha ypoBHe 1-4 C uenbio
npegoTBpaleHnsa rmgponmsa Tnokapbammaa v obpasyroLmnXcs KOMMIEKCOB AparoueHHbIX
MeTannos. [poLecc pacTBOpeHWst 3or0Ta B npucyTcTBun Fe* BoipaxaeTcs cneayoLlen
peakumnen:

Au + 2CS(NH,), + Fe** = [Au(CS(NH,),),]" + Fe?

[Onsa cepebpa peakumsa aHanormyHa. K npeumywiectBam TuokapbamupoBaHusa (Mo
CPaBHEHMIO C LMaHUPOBAHMEM) OTHOCUTCS MeHbLUAsi TOKCUMHOCTb TMoKapbammaa, 3Ha4nTErNbHO
Gonbluas CKOPOCTb BbiLENnaymMBaHMs 30r0Ta M ocobeHHO cepebpa. TuokapbamungHble
pacTBopbl 3EKTUBHO BbiLenaynBaoT cepebpo M3 NpupoaHbIX Cyrnb@uaoB, B OTNMYMNE OT
UMaHMOHbIX pacTBOpOB. B HekoTopbIx crnydasx TuokapbamupoBaHue sBnsietcs 6Gonee
CENeKTUBHBIM METOAOM WU3BIIEYEHUS AparoLeHHbIX MeTannoB, YeM LmMaHMpoBaHue (Hanpuvep,
Ansi 30M10TO-CYyPbMSIHbIX MPOAYKTOB).

Hepoctatkamn sBnsieTcss HEOOXOAUMOCTb NOAAEPXKaHMSA KOHLEHTpauun Tuokapbammaa
Ha ypoBHe 5—20 r/n, 4TO B COMETAHUN C €ro HU3KOM XMMWUYECKOW YCTOMYMBOCTBIO NMPMBOOUT K
GonbLoMy pacxofy peareHTta, Ha ypoBHe 10-50 kr/T. YacTo ucnonb3oBaHMe CEPHOWN KUCMOThI
NPUBOAMT K CYLLECTBEHHOMY HeLeneBOMYy pacTBOPEHWU0 BMellarowmx MuHepanos. Kucnble
Nynbhbl OTAMYAKOTCA TPYOHOW CryLLaeMoCTbio U (OUNbTPYEMOCTBIO, BbI3bIBAOT HEOBXOANMOCTb
ncnonb3oBaHUA bonee JOPOron KUCIOTOCTONKON annapaTypbl.

TuocynbaTHOE BblLLEenaYnBaHne 30510Ta NPOXOAUT MO peaKUni:

4AU + 85,057 + O, + 2H,0 = 4[Au(S,03),]> + 40H-.

[nsa cepebpa peakunsa aHanornyHa.

[nsa TuocynbdaTHOro BbiWenayMBaHUs B aruTauMOHHOM peXunme XapaKTepHO
aoctatoyHo 6Gonblwoe pasbasneHve nynbnbl Ao oTHoweHus X:T =3-10:1, a Takke
bonbwmne KoHueHTpaumm (5-20r/n) wn pacxogbl (10-100 kr/T) peareHToB (Na,S,0s3,
(NH4)2SO3, NH,OH, Cu2+), YTO ABNAETCA CyLLEeCTBEHHbIM HEAOCTAaTKOM TEXHOMOIMN.

K npeumyuwiectBam TuOCYnbdaTHOrO  BbIlWENlaYnBaHUS  OTHOCUTCA  MEHbLUas
TOKCUMYHOCTb  BblILLENla4YnMBaloOWLNX pPaCTBOPOB UM BO3MOXHOCTb 6oriee  CcenekTMBHOro
BbiLLleNnaynBaHNa  [OparoueHHbIX MeTansioB U3  HEKOTOpbIX TWUMOB  YMOPHOro  Ans
UMaHMpOBaHMA MWHepanbHOro cbipbs (cogepxawero Mn, Cu, Sb, Se, Te, cynbhuapl
cepebpa u agp.).

K HegocTaTkaM OTHOCATCS BbICOKME paboyme KOHUEHTpauuMuM U pacxod peareHToB, B
TOM YKUChe Ha nocnegyrollee obesspexmnBaHme.

["anoreH-ranoreHMagHble  (Xnop-xsopuaHele, 6pom-OpoMugHble W MOA-NOLMAHbIE)
pacTBopbl MOryT ©ObiTb NPUMEHEHbl [Ans  BblWenayMBaHuMs 30f10Ta UM cepebpa.
BoblwenaynBaHme 30510Ta OCHOBaHO Ha obpa3oBaHUM, 30510TO-ranoOreHNgHbIX KOMIMMEKCOB,
Hanpumep, 30710TO-XNOPULHOrO:

2Au + 3Cl, + 2CI" = 2[AuCLy|

74



UTC 49-2017

B kauecTBe okucnutenen BbICTYNalOT SfIEMEHTHbIE ranoreHbl UM UX KUCNOPOOHble
coeanHenusa (Cly, Bry, 1, NaClO, Ca(ClO),, NaBrOs; n ap.), komnnekcoobpasoBartenem
ABNAOTCA ranoreHna-moHbl, BBOAUMbIE B BblllenaynBarolmMii pacTBOp B Buae conen
wenoyHbix metannos (NaBr, NaCl, Nal).

bornee addeKkTMBHO ranoreH-rasioreHMaHoe BblleNnayYnBaHne npoxXoanT B KUCITON
cpene (pH=2-5) npn KoHUeHTpaumn akTuBHbIX ranoreHoB 1-10 r/n; ranoreHng-noHos 5-20
r/n. B aTnX ycrnoBuAX KMHETMKA BbllLenavymMBaHnsa AparoueHHbIX MeTansoB Bbille, Yem npu
LUMaHNPOBAHUMW.

Hanbonee nepcnekTMBHbIM  SABNAETCA  XMOP-XOPUAHOE  BblweraynBaHue ¢
npumeHeHnem runoxnoputoB (CIO’). OnTumanbHble YCMAOBMS  BbllWenaynBaHus U
obesmeTannuBaHus Nofny4aembix pacTBOPOB M Mynbn NoabupatTca OTAENbHO ANS KaXaoro
TMNa MUHEPanbHOMO CbIPbS.

K HepocTtaTkam ranoreH-ranoreHMgHoro BblllenadnBaHNa OTHOCATCS: BbICOKME
pabouve KOHUEHTpaumm W pacxon peareHToB, BbICOKAA XMMMYEcKad aKTUBHOCTb
9NieMEeHTapHbIX ranoreHoB, Bbi3blBalOLWAA HexernaTerbHOe pPacTBOPEHWE MHOIMMX PYAHbIX
MUHeparoB UM HeobxoAMMOCTb  UCMOMb30BaHWSA  OOpPOroe  KOPPO3MOHHOCTOWMKOE
obopynoBaHue, Manasa yCToM4YnMBOCTb KOMMIIEKCOB AparoLeHHbIX MeTansos.

ArvtauuoHHoe BblWwesiaymBaHue

ArMtTaumoHHOE BbilenadnBaHme 3aknoyaeTcs B nepemelumBaHmm (armtauumn) nynbnbl
N xapaktepusyeTcss Haumbonee ONaronpuATHbBIMU YCIIOBUAMW OUAEY3MOHHOIO noABoaa
peareHTOB W OTBOAA MPOAYKTOB peakumMy OT NOBEPXHOCTU BblllenavymBaemMbiX gparoueHHbIX
mMeTannoB. [loaToMy no [[uMHaMMKe W MOMHOTE  BblllenayMBaHUA  arntaumoHHOEe
BblLLeriaynBaHme NpeBOCXOAUT Apyrve Bubl BblllenavymBaHna (MEpKONAUNMOHHOE, Ky4yHoe U
noasemHoe). KpynHOCTb Martepvana npu armtauMoHHOM BblleNadYMBaHUM COCTaBnsieT oOT
MuHyc 0,02 mm go muHyc 0,3 MM B 3aBUMCUMMOCTM OT Xapakrtepa BKpanseHHOCTU
AparoueHHbIX MeTansos.

ArMTayMoHHOEe  BbilWenadvBaHve MNpoBOAAT B annapatax  MexaHW4ecKoro,
NMHEBMATMYECKOro, W MNHEBMOMEXaHW4ecKkoro genctsus. Annapatel NepBoro Tuna
npeacTaBnAlT cobOOM €eMKOCTW, OCHalleHHble BanoM C UMMENSIEPOM U MeXaHUYeCKUM
npueogoM. B annapatax BTOpoOro tuna nepemMeluvBaHuMe NpoBOAUTCS 3a CYeT LOCTaTOYHO
WHTEHCUBHOW NPOAYBKW BO3AdyXa 4epes3 nyrnbny; 3TM annapatbl MMeKT (POpPMYy KOMOHH C
BbICOTOW, MpeBblwakwen anameTp B 3-4 pasa. AnnapaTtbl TPeTbero Tuna npeacraBnsoT
NPOMEXYTOYHbIA BapuaHT, B KOTOPOM WCNOMb3ylTca o0ba Buaa nepemMelLvBaHus.
BmecTnteneHOCTb annapaTtoB, WCNOMb3yeMbIX MpU rMOPOMETanyprryeckoMm M3BredeHum
AparoueHHbIX MeTannoB MoxeT cocTtaBnatb  0,5-2000 M3, B 3aBMCMMOCTM OT
NpOn3BOAUTENBHOCTU NPELNPUATUS U UCNOSTb3YEMON Ha HEM TEXHOSOINMN.

MpeanoyTUTENbHLIM SBNSETCA BbiWenaynBaHue B HENPEPLIBHOM peXume, O5s Yero
00OblMHO MCNOMbL3YKT LENOYKy MOCreaoBaTeflbHO COeAMHEHHbIX annapaTtoB, MeXay
KOTOPbIMM  MPOUCXOANT CaMOTEYHbIA WM NPUHYOMTENbHBIA  NepeTok nynbnbl. [pu
ManoOTOHHaXXHOW nepepaboTke GoraTbiX KOHUEHTPaTOB AOMYCTUM MEPUOLMYECKUA PEXUM
paboTbl BbilLenaymBatoLLero 06opyaoBaHus.

Mockonbky Hanbonee pacnpoCTpaHEHHbIM SBASIETCA arMTauMOHHOE BbllLenavymMBaHue
AparoueHHbIX MeTannoB UWaHUAHbIMW pacTBoOpaMu, ANS AENCTBUS KOTOpbIX Heobxoamm
pPacTBOPEHHbIA KUCNOPOA, MCMNOMb3YKT MPUHYOUTENbHYIO aspauuio nynbhbl C pacxogom
0,005-0,1 M* Ha 1 M3 nynbnbl B MUHYTY. B HekoTOpLIX Cryyasx LenecoobpasHa npoayBka
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TEXHUYECKUM  KUCMIOPOAOM, YTO MOBblWaeT 3PEEKTUBHOCTb  BblleNnavymMBaHus, HO
yBENnMYMBaET IKCNIyaTaumMOHHbIE pacxoabl.

ArMTauUMOHHBIN PEXNM BbILLENAYNBaHMA NPUMEHSIETCA HEe TOSMbKO ANSA M3BrEeYeHus
AparoueHHbIX  MeTannoB, HO W ANd  pasnu4yHbiX  TUMOB  NpeaBapuTENbHON
rmapomeTannyprmyeckon o6paboTkm MUHepanbHOro cbipbsa (6akTepmanbHoe U aBTOKITaBHOE
OKUCNEeHWEe, CEepPHOKUCIIOTHOEe BbllWenaynBaHMe W Op.), MO3BOMAKWMX yaanuTb U3
MUHEeparnbHOro Cblpbs BpedHble NMPUMECU WNU CHU3UTb WX OTpuuaTteribHoe BrvsHUE Ha
nocrnegyLime TeEXHONornyeckme onepauuu.

Cop6unoHHOe BbilenaynBaHue

Hanbonee  wupoko  pacnpocTpaHeHHOM Pa3HOBMAHOCTBIO  arMTauMOHHOro
BblLLENayYnMBaHma pya M KOHLUEHTPATOB SBMSETCS COPOUMOHHOE BbllenavmMBaHue, KoTopoe
NpOBOAMUTCA B MPUCYTCTBUM WUCKYCCTBEHHOrO copbeHTa (MOHOOOMEHHOM CMOMbl UMK
aKTMBHOrO Yyrnsl) 3HauuTenoHo 6onblen kpynHoctn (0,8-3 MM), yem BbiwenavvBaemoe
cbipbe (MuHyc 0,07-0,2 mm). IMpn 3TOM NpoLEeCChl BhilenavymBaHms paroLeHHbIX MeTansoB
B pactBOp W WX WU3BMEYEHWe OTTyada WCKYCCTBEHHbIM COPOEHTOM NPOUCXOAAT
O4HOBpeMEHHO. PasHumua B KpynHocTM copbeHTa m TBepaon dasbl nynbhbl NO3BONSET
OTAENUTb BbIWENOYEHHbIE U U3BMEYEHHble Ha COPOEHT UEeHHble KOMMOHEHTbl MyTem
MPOCTOr0 rPOXOYEHUS.

MpenmywiectBOM COPOUMOHHOrO BbILENAYMBaAHUA SBNSAETCA BO3MOXHOCTb He
NpoBOAMTL AoporocTtosime M B OOMbLIMHCTBE cnyvyaeB HeaekTuBHbIE onepaumm
GunbTpauum n OTMbIBKM (MMM MPOTMBOTOYHOW AeKaHTauuu) nynbhibl OT PacTBOPEHHbIX
AparoueHHbIX MeTansoB, NpuBoAslWME K WX CywecTBeHHbIM notepsaMm (oo 30 % npwu
nepepaboTke COpOLMOHHO aKTUBHOIO MUHEPASbHOIO ChipbS).

CopbunoHHOoe BbiWenadYMBaHMe MpoBOOAT B HEMPEPbIBHOM peXuMMe B Lenoyke
nocrnefoBaTefNibHO COEAMHEHHbIX annapaToB MNpyv NPOTUBOTOYHOM ABMXEHUM MynbMhbl U
MCKYCCTBEHHOTO copbeHTa — COpOEeHT NepuoaMYecKn WM HEnpepbIBHO 3arpyxalT B
XBOCTOBOM annapart LMaHUpOBaHUS, N NEpeBOAAT U3 KaXA0W CTyneHn B npegbigyiyto. [Ons
OoTAeneHnst Nynbhbl OT WCKYCCTBEHHbIX COPOEHTOB MNpu COPOLMOHHOM BbilenayvnBaHmm
OObIYHO MPUMEHSAOT TPOXOYEeHMEe NynbMbl Ha BMOpPaUMOHHLIX, 6apabaHHbIX M CTaTUYHbIX
rpoxotax (gpeHaxax), obopydoBaHHbLIX ceTkoM C pasmepoMm gqdveukn 0,6-0,8 mMm.
HacbllweHHbIn copbeHT, coaepawmin gparoueHHble mMeTannbl B konuyectee 0,3-50 Kr/T,
BbIBOOAT M3 rOMOBHOMO annapaTta u obblMHO HanpaBnslT Ha Aecopbuunio U pereHepaumio,
nocre 4Yero wucnonb3yloT B obopote. BosmoxeH BapuaHT C  6e3B03BpaTHOM
nupomeTannyprmiyeckon  nepepabotkon  copbeHTa. Takke  nMpomeTannypruyeckomn
nepepaboTke noaBeprawT HEKOHOULMOHHbIE CcopbeHThl, HensbexHo obpasyemble npu
pereHepaumu copbeHTa.

O6bI4HO LenecoobpasHbiM ABNAETCS NpefBapuUTenbHOE LMaHupoBaHue nynbhbl 6e3
NUCKyCCTBEHHOro copbeHTa, a 3aTeM copbunoHHOEe BbilenadmBaHme, 4YTO MO3BONSET
nonyyate 6Gonee 6oratbid HacblWeHHbIM copbeHT. OpgHako B cnydyae nepepaboTku
COpPOUMOHHO-aKTMBHbLIX pyA 9TOT MpUeM NpYMBOAMT K  AOMOSHUTENbHbIM  NOTEPSM
AparoueHHbIX MEeTansoB, MO3TOMY €ro WCKN4YalT U MNpoBOAAT NpsiMoe CopOLMOHHOE
LUnaHupoBaHue.

MHTeHCMBHOE LiMaHMpoBaHue

[MepBUYHbIE TPaBUTALMOHHbLIE KOHLIEHTPAaTbl, MofnydYaemble npu oboraweHun pya wm
NpPOMMPOAYKTbl  OOBOAKM  KOHUEHTpATOB C coAepXaHuvem 3onota (n cepebpa),
HegOCTaTOYHbIM ANs nNpsMon nnaeku Ha cnutok (50-5000 r/T), obbl4HO nepepabaTbiBatoT
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MEeTOLOM BblllenadYnmBaHmsa (4awe LMaHMpoBaHWS), Tak Kak AparoueHHble MeTanfbl B HUX
cogepxarca B cBoboaHon cbopme, Nnbo B BUAE CPOCTKOB, AOCTYMNHbIX 4SS BbilenavnBaHus.

"paBMOKOHLIEHTPATLI NPeACTaBnsoT cobon KpynHo3epHucTble (nntoc 0,1 MUHYC 2 MM)
NNOTHbIE (NNOTHOCTL TBepAoi dasbl 3,5-4,5 r/cm*) NpoayKTbl, NO3TOMY ASS HUX UCMOMb3YIoT
ocobble rMapoaNHaAMUYECKME W peareHTHble PeXMMbl BbiLEeNavyMBaHUa W crneumanbHoe
obopynoBaHue.

C TOuYKM 3peHns npouecca LnMaHMpoBaHUS 30510TO B FPaBUOKOHLIEHTpaTax HaxoamTcs
B OTHOCUTESIbHO BOMbLUMX KONMYecTBax B BMAE KPYMHbIX YacTuL, C Marnon nnowagbto, 4YTo
TpebyeT UHTEHCUdMKauMM npouecca BbllenadmBaHusa ANS rapaHTuM ero MakcumasibHOro
nspneyeHus. WHteHcudpumkaumm pobmeatoTcs, MCNOnb3ys MNOAOrPEB BbilenadnBaoLmx
pacteopos 0 30 °C — 40 °C, nosblweHHyt0 KoHueHTpaumo NaCN B npegenax 10-30 r/n n
crneunanbHble peareHTbl-yckoputenu (Leachwell, H,O, n gp.).

Hanbonee pacnpocTpaHeHHas  TeXHONOorMsi  NepuoOAMYEecKOro  MHTEHCUBHOIO
UMaHMPOBaHMSA BKNOYAeT onepauuMu 3arpysku KOHUEeHTpaTa B peaktop, AobaBneHus
peareHTOB U BblLlenadnBaHns LEeHHbIX KOMMOHEHTOB, OTAeNeHns NPpoAyKTUBHOIO pacTeopa,
NPOMBIBKW U BbIrPY3KM BbILLENOYEHHOrO KOHLEeHTpaTa. BbllenayvBaHue BeaeTcs B pexvve
LUMPKYNAUUMKM pacTBopa Mexay peakTopoM M eMKOCTbio paboyero pactBopa. NMpumeHsaoTca
peakTopbl arMTaLMOHHOIO N NEPKONALMOHHOIO AENCTBUSI.

Ona obe3ameTannuBaHua NPOAYKTUBHBIX PACcTBOPOB C KOHLEHTpauMen AparoueHHbIX
meTannioB 6onee 50 wMr/n 0BblMHO WCNOMbL3YKT 9nekTponus, Ans 6bonee 6eaHbIX
pacTBOPOB — LIEMEHTaUMI0 Ha LMHK UK copbuunto Ha akTUBHBIA Yrosib UM MOHOODMEHHYHO
cMmony.

2.2.2.5 O6e3meTannuBaHue pacTBOPOB U Nynbn

Mpn nepBuyHOW  nepepaboTke MUMHEPAnNbHOIO Chipbsi APaArOLEHHbIX MEeTanmnoB
rMApPOMeTannypruieckuMmm MeTogamm NpUMEHSIOT cneyrolme Metoabl obe3meTannmeaHms
NPOAYKTUBHbLIX PAaCTBOPOB: LEMEHTALMS Ha LMHK, antOMUHUA 1 Op; COpOLMOHHbIE METOAbI C
MCNONb30BaHMEM MOHOOOMEHHbLIX CMOM WKW  aKTUBHbIX YrNen;, 3nekTponmMTudeckoe
ocaXaeHune; XMMMYeckoe ocaxkaeHne B BUae HepacTBOPUMbIX COEANHEHW.

Cop6unOHHbIE N LEeMeHTaLMOHHbIE MEeTOAbI SABMATCA 6onee yHMBepcanbHbIMU, Tak
Kak no3BonsaT 3addeKkTMBHO obe3ameTannmBaTb Kak KPYMHOTOHHaXHble MNOTOKM ©OeaHbiX
pacTBOPOB C KOHUEHTpaumen 3onoTta u cepebpa 0,1-50 mr/n, Tak n HebonbluMe KonnyecTea
BoraTblx pacTBOPOB C KOHLEHTpaUMen OparoLeHHbIX MEeTannoB AECSATKM WU COTHM Mr/n.
CopOuUMOHHbIE MeToAbl, KpOME TOro, MO3BOMSAKT HanpsiMyto obesmeTannueaTtb MNynbbl
(OCOBEHHO FMNHUCTBIE), YTO SABMSETCA UX CYLLECTBEHHBIM NPEMMYLLECTBOM.

OneKkTponn3 n XMMUYECKOe OcCaXaeHue MNPUMEHSIOT B OCHOBHOM Ansi GoraTbix
pPacTBOPOB C KOHLIEHTpaumen 3onota n cepebpa 6onee 50 mr/n.

YKkasaHHble MeToabl MOryT ObiTb MCNOMb30BaHbl Kak AN M3BMEYeHUs OparoueHHbIX
MEeTanmnoB U3 UMaHWAHbIX, Tak U U3 TMokapbamuaHbiX, TMOCYNb@AaTHbIX, XIOPUAHBLIX WX
apyrmx  cped. Bbibop meToga 3aBMCUT  OT  TEXHOMOIMMYECKMX CBOWCTB pPacTBOPOB,
KOHLIEHTpaLuMm1 n3BriekaemMbiX KOMNOHEHTOB, 06bEMOB NPOU3BOACTBA U ApP.

CopOunoHHbIe MeToAbI

Mpn rmgpomeTannyprmyeckoMm mu3BfiedeHun 3ofo0Ta 1 cepebpa LUMPOKO NPUMEHSAIOT
rPaHyNMpoOBaHHbIE aKTUBHbIE YIMNW W MOHOOOMEHHbIEe CMOnbl KpynHocTbio 0,8-3,0 mm,
KOTOpble MPU KOHTAKTE C XWMAOKOW (ha3on COpOUPYIOT U KOHUEHTPUPYKOT pPacTBOPEHHbIE
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LEeHHble KOMMOHEeHTbI. Yalle Bcero obesameTannuBaHuio noanexar umaHugHble nynbhnbl U
pacTBOpbI.

MpenmywiectBamMn MOHOOOMEHHBLIX CMON 4aBnsieTcss O60nblias CenekTUBHOCTbL WU
9(pPeKTUBHOCTb (CKOPOCTb M MOMIHOTA U3BMEYEHUSA LEHHbIX KOMMOHEHTOB) copbuun 3omoTa
n cepebpa 13 pacTBOpPOB M MyfbMN NPOCTOr0 BELLECTBEHHOIO COCTaBa. Takke CMOSbl 0ObIYHO
obnagatoT Gonbllen MEXaHUYECKON MPOYHOCTBID U UX pacxod B HECKOSIbKO pa3 HMXKe, Yem
aKTUBHOIO Yrng.

MpenmyLiecTBaMn  aKTUBHbLIX Yrnen <4BnseTcs OOnbliass CenekTMBHOCTb U
a(peKkTMBHOCTL copbuuM B pacTBOpax CIOXHOrO cocTaBa C OOMbLIMM  KOSIMYECTBOM
npumecen (Zn, Cu, SCN™ n gp.), a Takke B HECKONbKO pa3 MeHbLLas CTOMMOCTb COpbeHTa.

HeocnopymbiM  NpeMMmyLlecTBOM  COPOUMOHHOrO  BbIWEnaynBaHus  ABNsSieTCA
BO3MOXHOCTb OCyLlecTBneHns 6eccpunbtpaumoHHoro cnocoba nepepaboTkn MUHEpPanbHOro
CbIpbSi.

Ob6eameTannmBaHMe pacTBOPOB MNPOBOAAT Yalle BCEro B KOJIOHHaX crneunanbHon
KOHCTPYKUMN C HENOABWXHbIM, KANAWMM nnbo nceBOo-KUNAWMM  crioeMm  copbeHTa.
MpenmyLLecTBOM HENOABMXHOIO cros copbeHTa ABMSETCA KOMMNAKTHOCTb COPOLIMOHHOM
YCTAHOBKM (OOCTATOMHO OAHOM cTagmm) u  60nbliad  €MKOCTb HacCbIWEHHOro  yrns,
HeJOCTaTKOM — HEBO3MOXXHOCTb nepepabatbiBaTh oLuNlaMOBaHHbIE pacTBOpbI.
Ncnonb3oBaHue kunswero cnos copbeHTa no3sonsieT nepepabatbiBaTb MyTHblE pacTBOpbI,
HO COpBOLMOHHAA yCTaHOBKa [OMKHA BKITHOYaTb HECKONbLKO (06bIYHO 3—5) cTyneHen copbumn,
4YTO yBENUYMBAET KanuTanbHble N 3KCNIyaTalMOHHbIE 3aTpaThl.

Copbumio NpMMEHSIIOT Kak Ansa n3snevyeHnsa 3onota n cepedbpa m3 6eaHbIX pacTBOpPOB
(cnMBoB cryctutenen, pacTBOPOB KY4HOrO BbllleriaymBaHusi, 0OBOPOTHLIX pPacTBOPOB
XBOCTOXpaHUNMLY), Tak M u3 BoraTblX (MaTOYHbIX PaCTBOPOB 3fIEKTPONIM3a, PacTBOPOB
WHTEHCMBHOIO LiMaHNPOBaHUA 1 ap.)

[Ons nepepaboTkM HACLIWEHHbLIX 30M10TO- W cepebpocogepxalumx CcopOeHTOB,
Hanbonbluee pacnpocTpaHeHue nony4munu cnocobbl, NogpasymeBalolme UX MOBTOPHOE
MCNonb3oBaHME W BKNKOYawoWwmMe onepauum  aecopbumm  LEHHbIX KOMMOHEHTOB C
pereHepaumen copobLUMOHHbIX CBONCTB.

[na n3BnevyeHns gparoueHHbIX MEeTansfoB U3 akTUBHLIX Yrnen OOblMHO NPUMEHSIOT
crnocobbl, OCHOBaHHbIE Ha Aecopbumm LmMaHUOHbIX KOMMNIIEKCOB METANMOB MNPy MOBbILLEHHOW
TemnepaTtype. Yepes KomnoHHy (mecopbep) C 3axaTbiM CrOEM yrnsi nNponyckawT
antompytowmn pacteop (06bl4HO NaOH unm NaCN n NaOH) npu temnepatype 140 °C —
165 °C u paeneHun 0,4-0,7 Mla. MNpoaykTnBHbie pacTtBOpbl (3nt0aTbl) MOryT HEMNPEPLIBHO
LUMpKynNupoBaTb B LUuMKNe gecopbunmn-anektponusa nubo HakannmBaTbCs W NOCTynaTb Ha
nocnegytouiee obeametannueaHmne (3NeKTPONM30OM UNN UHBIMU MeTogaMK).

Yronb, UAPKYNupyrLwun B uMkne copbunn-gecopbumm, nepunognyeckm nopsepratot
kncnotHon obpabotke (HCI wnu HNO3) u  BblcOKOTEMMOEpPATypHOM peakTuBauuu B
anekTponeyax 6apabaHHoro Tuna npu Temnepartype 650 °C — 750 °C, 4yto obecneuymBaeT
NPaKTUYECKN NOSHYI0 pereHepaumo COpOLMOHHBIX CBONCTB YrIisl.

B peakux cnydasx (Hanpumep, Npu Xnop-xfopuaHOM BbllLenavynBaHnn) HaCbILLEHHbIN
yronb nepepabaTtbiBalOT OKUCNUTESbHBIM OBXMUIoOM (03051IEHMEM) C MOCHeayoLen nnaBkon
Ha CIMTOK 30M10TO NUraTypHoOe Unu rmapoMeTaniypriuiyeckon nepepaboTKom orapka.

[Ona pecopbummn 3omnota u cepebpa M3 MOHOOOMEHHBLIX CMOJST U pereHepaumm unx
COpPOUMOHHBLIX CBOWCTB MPUMEHSIIOT 3MOMpoBaHME Npu atMocepHoOM AasneHuu. [Ans
CUNBHOOCHOBHbLIX cmon (AM-2Bb n ap.) BeayT nocrnegoBaTefnibHOE 3MOMpPOBaHNE NpUMECEN
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pasnuMyHbiMM pacTBOpaMu, a 3aTeM 3MMpoBaHMe 3o5i0Ta U cepebpa TuokapbamugHbiMu
pactBopamu. [na HU3KOOCHOBHbLIX CMOM Aecopbumnto BeQyT B OOHY CTaaMIo LWENOYHbIMU Unn
LLIeNOYHO-UNaHNOHbIMX pacTBOpaMM.

LlemeHTauus

LlemeHTaunoHHbIM MeTo4 OCHOBaH Ha ocaxaeHunm 3onota u cepebpa 6Gonee
anekTpooTpuuaTenbHbiMKM  MeTannamu.  Hawmbonee  pacnpocCTpaHEHHbIM  SIBNSieTCH
MCcnonb3oBaHue LMHKa Ana obe3ameTannmMBaHus LMaHUCTbIX PAacTBOPOB, OO4HAKO, BO3MOXHO
Mcnonb3oBaHne Apyrux MeTasnsnoB (anioMUHUA, CBUHLUA, XXenesa u Ap.) ana apyrux cpeg
(TvokapbamuaHble, ranoreH-ranoreHuaHble u gp.), Hanpuvep:

2[AU(CN)2] + Zn = 2Au + [Zn (CN)4]*
2[Ag (ThiO)*]* + Pb = [Pb(ThiO)s]** + 2Ag.

C Uenblo UCKMIOYEHUS CHUXEHUSI KadeCTBa LIEeMEHTHbIX O0CagKkoB M a(PPeKkTUBHOCTH
camoro npouecca UuUeMeHTaumMm OObl4HO WCMNONb3YyT MpeABapuUTenbHOE OCBETMEHNE
pacTBopoB. [nsi 9TOro UCNOMb3ylT YaHbl- U NPYAbl-OTCTONHWUKKA, CrycTUTENN N OUNbTPbI
pa3HOOOpa3HOM KOHCTPYKLIMN.

[na nHTeHcnmkaumumn npouecca LeMeHTauumn Ha LMHKOBYHO CTPYXKKY (TonwwuHon 0,1—
0,3 MM) NPUMEHSAIOT ee NpeaBapUTENbHOE OCBUHLIOBbIBaHWE NMBO NPUBOAAT €€ B KOHTaKT C
9NEKTPONPOBOAHbIM YrneBaTMHOM, obnagarlmm pa3BUTON NMOBEPXHOCTbIO, HA KOTOPOWN U
NPOUCXOAMUT OCaXAEHME LEHHbIX KOMMOHEHTOB. Mpn MCcnonb3oBaHMM LIMHKOBOW CTPYXXKM OHa
0bblMHO 06GpasyeT 3axaTblin  (CTATU4HbIA) CHOA  4Yepe3  KOTOPbI  MpOKaynmBarT
obesmeTannueaemble pactBopbl. MoxeT ObiTb UCMNOMb30BaHO HECKOSIbKO  CTaaum
LuemMeHTauuu.

Takke WCNONb3yKT UMHKOBYK Nblb (Nyapy) KpynHoctbto MuHyc 0,01-0,03 mm,
obnagatwwyto Gonblien nNoBepxHOCTbD. B 3ToM cnyvae pacTtBopbl NpeasapuUTenbHO
obeckucnopaxumeatoT (BaKyymMUPYIOT) C LENbl CHUMXKEHUA pacxoda UMHKa. 3atem nbifib
KOHTaKTUPYHOT C 0OECKUCNOPOXKEHHBIMU pacTBOPaMU U CMeCb (OUNbTPYHOT.

MpenmyLlecTBOM npouecca LeMeHTauum SBnseTca ero yHMBepcasnbHOCTb: OH MOXET
ObITb NpuMeHeH ana obesmetannueaHus 6efHbIX U 6oratbiX, UMAHUOHBLIX U HEUMaHUAHbIX
pacTBOPOB MpU BbICOKOM M3BREeYeHUn 3o5roTta. Hegocratkm — 3aMeTHbIM pacxon meTanna-
LemeHTaTopa (Hanpumep, 0,02—0,5 Kr LuMHKa Ha 1 M® pacTBOPOB), KOTOPbI MOXET BbI3bIBaTb
TEXHOMOMMYECKY0 «YyCTafloCTb» PacTBOPOB W YBENMUUTb 3aTpaTtbl Ha obe3BpexvBaHue
TOKCUYHbIX NPUMECEN.

[Mony4eHHble LEeMEHTHbIE OCagKku nogseprarT nNupomeTannypruyeckun nepepaboTke
Ha CNUTOK, WHOrda nocne [OOMOfHUTENbHOW rmapomeTtannypruiyeckon obpaboTkm
(cepHokucnoTHas obpaboTka Ansa yaaneHusi LBETHbIX METasnsoB 1 ap.).

AnekTponus

ONEeKTpoNUTUYECKOEe OCaXKAEeHWE [OparOueHHbIX MeTansioB OCHOBaHO Ha  MX
OCaXaeHUn Ha KaTogax nNpu NPONyCKaHUN ANEKTPUYECKOrO TOKa Yepes pacTBOp, Hanpuvep:

[AU(CN)] + & = Au + 2CN'
[AU(CS(NH2)2)2]+ +e =Au+ 2CS(NH2)2

OnekTponna obbIYHO MPUMEHSIOT ANns obe3meTannMBaHMs OTHOCUTENbHO GoraTbixX
pacTBOPOB (pacTBOPbI BhillenadnBaHma OoraTbiX KOHLEHTpaTOB WM antaTtbl OT gecopbumm
30510Ta C UCKYCCTBEHHbIX COPOEHTOB) C KOHLUEHTpaunen sonota nunu cepebpa donee 50 mr/n.
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Hanbonblwee pacnpocTpaHeHne nonyyvMnu  UMPKYNSUMOHHbIE U MPOTOYHbIE
anektponusepbl. LMpKynaunoHHble paboTalT B NEepuMoOaMYEecKoOM pexumme u  TpebytoT
MCNONb30BaHMA NPOMEXYTOYHON GakoBOM annapaTypbl. JNEKTPOnM3epbl NPOTOYHOrO TMna
obecneuynBaloT HeOOGXOAMMYKO CTEMNEeHb OCaXAEeHUs MeTasnfnioB 3a OAHOKPAaTHbIA MPOTOK
pacTBopa, HO UMetoT Bonee CroXHY KOHCTPYKLMIO.

[nsa anekTponusa UMaHUCTbIX PacTBOPOB UCMNONb3YOT 06opyaoBaHMeE, U3rOTOBNEHHOE
N3 Hepxasetowen ctanu. B kayecTtBe maTepmana KaTto4oB MCMOMb3YKT CTalbHyK Barty,
CTanbHble CETKWU WNWN NUCTbI, yrrneBaTuH. Onsa noBbiweHns adeEKTUBHOCTM 3MeKTponm3a 1
yBeIMYeHNsa 3NeKTPonpoBOAHOCTM pacTBOpPOB B HUX AobasnawT NaOH g0 koHueHTpauun ~
10 r/n. [Ons anektponusa TuokapbamMuaHbIX PacTBOPOB MPUMEHSIOT KUCIOTOYNOPHOE
TUTaHoBOe 06opyaoBaHMeE.

Mpenmywiectsom anekTponusa ABnseTcH OTCyTCTBME Heobxo4MMoCTH
NCMONb30BaHWUS peareHToB M BO3MOXHOCTb MHOIOKPaTHOIMO WCMONb30BaHUSA pacTBopa B
obopore.

K HepmocTaTkaM OTHOCUTCA HU3Kaa 9dEeKTMBHOCTL obe3ameTannueaHus ©OeaHbIX
pacTBOPOB, MO3TOMY 3NEKTPONN3 0ObIYHO BeAyT A0 OCTATOYHOW KOHLEHTpauuu 3oroTta U
cepebpa 1-10 mr/n. Kpome TOro, And npouecca XapakTepeH HWU3KUA BbIXO4 MO TOKY He
npesblwarowmmn 5 %, 4To CBSA3aHO C NpoTekaHneM NOBOYHbIX peaKkuunn.

Xumunyeckue ocaxaeHue

Xnmunyeckoe ocaxgeHwe 3orota n cepebpa NpUMeHsieTca npeuMyLlecTBEHHO Ans
boraTbix TMoKapbaMnaHbIX PacTBOPOB 3allenayvMBaHuMe KOTOpbIX OO0 pH = 4—-6 npuBoauT K
pasnoXeHuo TMokapbaMmaHbIX KOMMMEKCOB 30510Ta, cepebpa, a Takke Meau, xernesa u ap.
M BbiNAQEHUIO 3TUX KOMMOHEHTOB B MariopacTBOPUMbIN OCafOK, KOTOPbIA OTAENSAT U
nepepabatbiBalOT MMPOMETaNypruieckumMm MeTogamm.

MpeMmyLecTBOM XMMUYECKOrO OCaXOeHUs SBNSeTcsa npoctoTa MeToda npwu
AOCTaTOYHO BbICOKOM cTeneHn obe3ametannueaHuda. K HegocTtaTtkaM OTHOCUTCH HU3Kas
CENEeKTUBHOCTb OCaXAeHUs!, MOBbILWEHHbIN pacxon TMokapbamuaa v HakonneHne npumecen,
BbI3bIBAKOLLMX «YCTANOCTb» PAaCTBOPOB.

Ona obes33onaynBaHusa LMaHWOHbLIX PacTBOPOB MeTOAbl LEeMeHTauuu, copoumm u
ANeKTponmsa ABMAKTCA AeTanbHO pa3paboTaHHbIMU N XMMUYECKOe OCaXaeHue Ha npakTuke
He npumeHsaT. OgHako Anga cepebpa MOXeT NPUMEHATBCH OCaXKAeHMEe U3 LMaHNOHbIX cpes,
HanpumMep, B BuAe cynbuaa cepebpa.

2.2.2.6 [lepepaboTka KOMNMIEKCHOrO UM YMOPHOro 3050TOCOAEepXKalluero
MUHepanbHOro CbipbA

3avacTyo Hapsigy € 30510TOM U cepebpomM B MUHEpPANibHOM Cbipbe B 3HAYMTESbHbIX
KonnyecTBax MNMpPUCYTCTBYHOT Apyrne norie3Hble n/nnu BpeaHble KOMMOHEHTbI, CyLLeCTBEHHO
BIindrOLLMEe Ha TEXHOJIOTNKO ero nepepa60TKm (LI,BeTHbIe mMeTannbl, OpFaHI/I‘-IeCKI/IIZ yrnepoa um
ap.).

CooTHOLLIEHMEe CTOUMOCTMU KOMMOHEHTOB, Haxoadawmnxcad B eduHuue MacCcChbl
MUHEeparbHOro Cbipbs OnpeaenseT TEXHONOro ero nepepaboTku.

Cblpbe CUMTAlOT KOMIMIEKCHbIM €Clin CTOMMOCTb [dparoueHHbIX MeTalfioB wu
HepgparoueHHbIX KOMNOHEHTOB B pyade conoctaBMmMa (OTJ'II/I‘-IaeTCFl He bonee YeM B HECKONbKO
pa3) N BO3MOXHO peHTabenbHoe nofnyyYeHne HECKONbKMX TOBAPHbIX NPOAYKTOB.
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Ecnn ctommocTb HegparoueHHbIX KOMMOHEHTOB CyLEeCTBEHHO BbIlLe CTOMMOCTU
AparoueHHbIX MeTannoB, TO AN MUHEPANbHOMO CbipbSA MPUMEHAIOT TEXHONOMN N3BNEYEHMUS
HeJparoueHHbIX KOMMOHEHTOB, a JparoueHHble MeTanfbl paccMaTpuBatroT KakK MOnyTHO
n3Bnekaemble.

B cnyyae HM3KOro copgepaHus HegparoueHHbIX KOMMOHEHTOB, KOrga UMX CTOUMMOCTb
CYLLLECTBEHHO HMXE CTOMMOCTM AparoueHHbIX MeTannoB, U MpU UX SIBHOM HEraTMBHOM
BNUSHUM Ha LENeBOM MNPOLLECC M3BMNEYEHUA 30M0Ta U cepebpa — MX paccMaTpuBaloT Kak
BpeOHble YNopHble KOMMOHEHTbl (OpraHM4yeckun yrnepog, Megb, CypbMa v Ap), cTapasiCb
yaanutbe MX M3 nepepadbaTbiBaEMOro MWHEPAribHOMO Cbipbst UM MUHUMWU3UPOBATb WX
HeraTUBHOe enNCTBue.

3onoTo-mMeAHble pyAabl

Megb 4acTto conyTCcTByeT [parOueHHbIM MeTanniam B MWHeparibHOM Cblpbe, ee
cogepxaHvne B pyaax moxeT gocturate 0,5 % wn 6onee. Ecnu gna mnseneyeHunsa 3onota u
cepebpa 13 Takoro MMHepParnbHOro Chipbs MPUMEHSIIOT ONepauUnio LMaHMPOBaHUS, TO OObIYHO
uenecoobpasHbiM  ABNAETCA  NpeaBapuTenibHOE  M3BfeYeHne Meau OO0 cTaguu
LMaHMpPOBaHMSI.

Onsa wn3BnevyeHnsa cynb@uAHbIX (XanbKOMUPUT, Xanbko3vH W Ap.) WU HEKOTOPbIX
OKUCNEHHbIX OpM (ManaxuT, Xpu3okorsia W ap.) mMean MoxeT ObiTb 3(pdeKTUBHO
NpUMEHEHO (roTaunoHHoe oboraweHne C MNofnyYyeHMeM 3050TO-MeAHOro KOHLUeHTpara,
HanpaBnseMoro Ha MegennaBuibHbIA 3aBof. XBOCTbl dofioTauuu Npu 3TOM HanpaeBnsloT B
oTBan NMbo noaseprarT AOU3BNEYEHUIO AparoLueHHbIX MeTannoB rmapomeTannyprmieckumm
MeTodaMMm.

OkncneHHble MuHepanbl Meau ropasgo  Xyxe u3BnekawTcs  GrnoTaunoHHbIM
oboraweHnem.  [Ons MX  U3BMEYEHUs  Takxke LenecoobpasHbiMU ABNAKTCSA
rmgpomeTannypruyeckme cnocobbl, B OCHOBHOM CEPHOKMCIIOTHOE N aMMMavyHO-kapboHaTHoe
BbiLLleNnavyMBaHne C NOCneayrLwen LeMeHTaUMEN, NEKTPONN3OM UM SKCTpaKumMen mMeagn m
nosiydeHMem TOBapHOro MeHoro KoHueHTpara ¢ cogepxaHnem meau 30 % — 80 %.

Meob Xxopowo pacTBopuMa B UMAHUCTbIX pacTBopax, MO3TOMY npouecc
UMaHMpOBaHUS MeauCTbIX 30510TO- U cepebpocogepxalumx pya v npoaykTos oboraiwieHus
00bl4HO NPOBOAAT NPU OTHOCUTENBbHO HU3KOW KoHUeHTpaumm NaCN Ha yposHe 0,01-0,2 r/n,
4To TpebyeT HecKonbko Oonbllier MPOAOIPKUTENBHOCTM LMAHUPOBAHUS, HO MNO3BOSISIET
CYLLLECTBEHHO COKpaTUTb CKOPOCTb M CTEMNEeHb PacTBOPEHUS MeOM U B LIENIOM MNOBbLICUTb
3P PEKTMBHOCTD BhblLLENavnBaHus.

Kpome Toro, moryt ObiTb MCNOMb30BaHbl pa3nnyHbie Cnocobbl pereHepaumm uaHmaa,
HaxoasdLlerocss B XWOKOW (pa3e XBOCTOB LMaHMPOBaHWA B BuAE MeAHbIX KOMMIIEKCOB
(nogkncneHne ¢ OTAYBKOW WM ynaBivBaHWEM CUHWUITbHOW KUCMOTbI UM OCaXkaeHwe mean B
BMae cynbdunga c nepeBogoM CBA3aHHbIX LiMaHMAoB B CBOBOAHbLIE).

30M10TO-CypbMsiHbIE pyAbl U KOHLEHTPaTbI

CypbMa 4acTo sBfseTCs CNyTHUKOM AparoueHHbIX MeTansioB B MUHEPANbHOM CbIpbe.

Mpn pocrtatoyHo 6Gonbwom (6onee 1 %) cogepxaHum CcypbMbl  (OCOBEHHO
cynbuaHbIX OopM) B 30/10TO- U cepebpoconepxallemM Cbipbe, LienecoobpasHbiM sBsieTcs
ee (roTaunmoHHOEe W3BMEeYeHWe C Uerbi peanusauun KOHUEeHTpaTa wunv nocnenyolen
nepepaboTkM KOHUEHTpaTta A0 MeTannuyeckon cypbMbl. B koHueHTpaT ¢noTtaumm Takke
yBreKalTCsd MUHepanbl gparoueHHblX MeTannoB. B 3aBUCMMOCTM OT BELLECTBEHHOro
coCTaBa M TEXHOSOMMYECKNX CBOMCTB KOHLIEHTPATOB OHM MOryT ObiTb nepepaboTaHbl: Mo
NMPOMETanyprmyeckon TEXHOMOMMM Ha MeaennaBuiibHOM WM O0BXUroBoM 3aBoge, Mo
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KOMMMEKCHON  rmapoMeTansiyprmyeckom  TEXHOMNormm C  pasgernbHbIM - MofyYeHuneMm
AparoueHHbIX MeTannoB (30M10TO nuratypHoe) M MeTannmMyeckon CypbMbl, Hanpumep,
METO4OM MNpeaBapuUTENbHOrO  CyNb(MUAHO-LWENOYHOr0 BblllenavymBaHna CypbMbl, WU
MEeTOAOM MpeaBapuTESIbHOMO HeLuMaHWOHOro BblleflaynuBaHUA AparoueHHbIX MeTansos.
Ecnn xBocTbl priotaummn copgepxaT NPOMbILUSIEHHbIE COAEPXKaHUS AparoueHHbIX MeTarsoB
nx obbl4HO NepepabaTbiBalOT METOAOM LIMAHNPOBAHUS.

[Mpn HU3KOM cofepkaHUKn CypbMbl B 30510TO- U cepebpocoepxalleM coipbe (MeHee 1
%) ona ero nepepaboTkM Yalle MNPUMEHAT MeTO4 UMaHMpPOBaHWA, a CypbMy
paccMaTpuBaloT Kak BpeAHbI KOMMOHEHT, MeLlawWwmn LMaHNPOBaHUIO, Tak Kak MUHeparnbl
CYpbMbl pacTBOPUMbI B LLENOYHOW Cpefle XapaKTepHOW Afis npouecca UuaHMpOBaHUS, YTO
CYLLECTBEHHO CHWXaeT ero TexHosiormyeckne nokasatenu. [pu 3HauMMoMm cogepxaHum
cypbMbl (06bl4HO Gonee 0,3 %) npouecc unaHMpoBaHMA BeAyT B creumarnbHbIX pexumax,
Hanpumep, nNpu MOHWKEHHOM 3HadeHun pH nynbnel (Ha ypoBHe 9,5-9.8) wnn ¢
MCNONb30BaHMEM COEAMHEHUA CBMHLA, KOTOpble YaCTUYHO MaCCUBUPYIOT HeueneBou
npoLecc pacTBOPEHUS CYypbMbl.

Bbicokoyrnuctble pyabl U KOHLUEHTpaTbI

Pyabl, cogepxalume 30n10TO U yrnepon B opraHnyeckomn opme (yrnmcroe BeLwecTBo,
opraHuMyecknin yrnepop), OOCTaTOMHO LWMPOKO pacnpocTpaHeHbl B npupoge. B xope
LUMaHMPOBaAHMN TaKOr0 MUHEPANbHOro ChlipbA HEKOTOpas 4OMSA pacTBOPEHHbIX AparoueHHbIX
MeTansioB copbupyetcs yrnucTbiM BewecTBOM UM TepdeTcs ¢ xBoctamu. [ons notepb
PaCTBOPEHHbLIX MOME3HbIX KOMMOHEHTOB MOXeT npeBbiwate 99 %, 4tOo Aenaet
BblLleriaynBaHme 6eCCcMbICNEHHbIM, @ Cbipbe YNOPHbIM.

MepepaboTky COpOLIMOHHO-aKTUBHOIO MUHeparibHOro Cblpbs npoBoaAT
crneumanbHbIMU MeToAaMn oboralleHnst  rmgpomMeTannypruieckon nepepaboTku.

Pyabl 1 KOHUEHTpaTbl C HE3Ha4YUTENbHOW COPOLMOHHON aKTUBHOCTLIO He TpebyloT
NPUMEHEHNS cneumanbHbIX METOAOB U MOryT ObiTb NepepaboTaHbl METOAOM COPOLIMOHHOIO
unaHmpoBaHus. Npu ymepeHHOM COpPOLMOHHON aKTMBHOCTU MPUMEHSIIOT OCOOble peXuMbl
unaHmpoBaHus (4o6aBkM OpraHMYEeCKUX BELLECTB, NacCUBUPYIOLLMX NOBEPXHOCTb yrnepoaa,
NOBbILLEHHbIW NOTOK UCKYCCTBEHHOIO copbeHTa n ap.).

[na nepepaboTkn pyn C CUMbHO BbIPaXeHHOW COPOLUMOHHOM aKTUBHOCTLIO, a TeM
Gonee ana pya C OBOMHOW TEXHOSIOrMYECKOW YMOPHOCTLIO, CBA3AHHOM TakKkKe C TOHKOW
BKPAMNSIEHHOCTbIO AparoLeHHbIX MeTannoB, OObIYHO NPUMEHSIOT AOCTATOYHO CIOXHblE
rpaBUTaLMOHHO-NIOTAUNOHHbIE oboraTuTenbHble MeToabl (pa3gen 2.3.1.4), no3sonswowme
CKOHUEHTpUpoBaTb MuHepanbl 3050Ta M cepebpa, M NO BO3MOXHOCTM yAanuTb U3
KOHUEHTpaTa BpeAHbI OpraHuMyeckuni yrrnepon, obnagarwlwmin HU3KOW MFOTHOCTLIO U
obpasyroumi Wwnambl B Npouecce M3MesibueHns pyabl.

B GonblMHCTBE criydyaeB yrnepod BCe Xe YaCcTUYHO MepexonuT B KOHLEHTpaT, 4YTo
TpebyeT npUMEHeHUa cneuuanbHbIX METO4OB ero BblwenavmBaHus (NOBbILWEHHbIE
TemnepaTypbl U NOTOKM COPOEHTOB, OpraHu4eckne aobasku n gp.).

B peokun cnydasx, npu 4pes3Bbl4aMHO BbICOKOW COPOUMOHHOM aKTUBHOCTW,
OCIOXXHEHHOW TOHKOW BKPaMfIeHHOCTbK MOJSie3HbIX KOMMOHEHTOB B Cynbduaax, Koraa
BblLLleyKa3aHHble MeToAbl He NO3BONAT aPPEKTUBHO U3BNeKaTb AparoueHHble MeTannbl,
NPUMEHSIIOT >KEeCTKMe MeToAbl, nogpasymeBalolime OeCTPYKUMIO YIrAUCTOro BeLecTBa,
HanpMMep, OKUCNUTENbHbIN 0BXMr, XNopuHaumsa 1 ap.).

Kpome Toro, gns nepepaboTks 30Mn0T0 U cepebpocopepxalwero copObuMOHHO-
aKTMBHOIO MUHEPAarnbHOMo Cblpbs MOTYT ObITb UCNOMNb30BaHbl HELMAHWAHbIE pacTBOpPUTENN, B
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KOTOpPbIX COPOLMOHHAA akTUBHOCTb TBepaon dasbl byaeT MMHUMU3npoBaHa unm soobule He
OyaeTt NposBNATLCS.

PyAbl n KOHUEHTpPaTbl C TOHKOBKpPanfeHHbIM 30/10TOM

Mo pas3nuuyHbIM OLUeHKaM [0ns YMNOpHbIX Pyd, coAepXalwmx TOHKOBKparneHHoe
30070, coctaBnsieT 6onee 30 % MupoBbIX 3anacoB meTanna. [Ana nx nepepaboTkm 06bIYHO
NCNONb3YIT rpaBMTaLMOHHO-(bnoTaunoHHoe oboralyeHue c nony4yeHnem
KOHLEHTPMPOBAHHOM MO 30M10TY YMNOopHOW dpakumm n nepepaboTky ee cneumanbHbIMK
MeTo4aMn, MUHUMU3UPYIOLLUMMK YIOPHOCTL NPW NocreayLwem n3srnevyeHnumn 3onora.

2.2.2.7 NMnpomeTannyprus KOHLEHTpPaToB

MupomeTannyprudeckne  metogbl  OObIMHO  NpUMeEHsAT  Agns  nepepaboTku
OTHOCUTENbHO BoraTbix 30510TO- U cepebpocoaepKaLlnx KOHLEHTPATOB.

NMepepaboTka OoraTbiX KOHUEHTPATOB C MNOJSIyY4eHUEeM TOBapHbIX CNNaBoOB
AparoueHHbIX MeTannoB

Ana 6onblMHCTBA NpeanpuaTuiA, nepepabaTbiBalOWMX MWUHEpPanbHOe 30510TO- WU
cepebpocoepxallee Cblpbe, 3KOHOMUYECKM LienecoobpasHbiM ABNAETCA  MNoflydyeHue
roToBOM NPOAYKLUMM B BMAE TOBAPHbLIX CMUTKOB, MPUHUMaeMblx adpduHaxXHbIMU 3aBogamMu
(3onoto nuratypHoe). MoaToMy Ha Takux NpeanpuATUSX MmeeTcs nepenen noslydyeHus
roTOBOM MPOAYKLUMN, KOTOPbIW, KaK NpaBuno, BKOYaeT onepauumm obxura n nnaeku 6oratbix
30M10TOCOAEPXKALLMX NOSMYNPOAYKTOB C coaepXaHnem 3ornota 6onee 5 macc. % (wnuxosoe
30/M10TO, «30M0Tble€ TOMOBKM», MNPOMMNPOAYKTbI AOBOAKM KOHLEHTPATOB, KaToOHble MU
LleMEHTHble ocagKn).

WNHorpa ObiBaeT uenecoobpasHbiM nposeaeHne npegBapuTensHON
rmgpomMeTannyprmyeckon obpaboTkm KOHUeHTpaTa Ans yaaneHus BpegHbIX npumecen 13
MaTepuana, nogsepraemoro nnaeke (KMcrnoTHas obpaboTka Ons yAaneHusa LUBETHbIX
MeTannoB unu cepebpa, cynbunaHo-LLenoYyHoe BbllienadymBaHne cypbmbl U Ap.).

Kak npaBuno nepegen nosiydeHUs rotoBOW MPOAYKUMW SBNAETCA ManOTOHHAXHbBIM
nepvoanyecknmMm npousBOACTBOM C MPOU3BOAUTENBHOCTLIO MO 30n0To nuratypHoe 0,01-10
T/roq. [MepepabaTtbiBaemble NPOAYKTbl  OTAMYAKTCS pPa3HOOOpPa3HbIM  BeELLECTBEHHbLIM
COCTaBOM U TEXHONOMMYECKMMIN CBONCTBAMM.

OkucnuTenbHbIN 06XKUI GoraTbIX KOHLEHTPaToOB

B 6onbwmnHCcTBE criyyaes npu nnaBke 6oratbix NONYNPOAYKTOB Ha 30510TO NiMraTypHoe
uenecoobpasHbiM SABNAETCA NPOBeAEHWEe npeaBapuUTESNibHOrO OKUCIUTENbHOro 0bXura,
KOTOPbIN NO3BONSAET yOanuTb UMM OKUCNUTb psd npumecen (cynbduaHas cepa, yrnepoa,
LBeTHble MeTansbl, BOAa 1 Ap.), BPeAHbIX 4118 NNaBKy.

OcobeHHO BaxHOe 3HayeHne umeeT OOXWUr rpaBUTALMOHHBIX KOHLEHTPaToB
(«30M0TbIX rOMOBOK» W Ap.), coAaepXawmx cynb@uaHble MuHeparbl, KOTopble npu
nocrnegyowen nnaBke 00pasylT LWTEWH, OCMOXHALWMIA aHanu3 roToBOro CrvTka W
BbI3bIBAOLLMIA NOTEPU OPAroLeHHbIX MEeTansoB Npu 3a4nCcTKe CNnTKa.

O6bl4HO 06XUr BeQyT B KaMepHbIX (MOAOBbLIX) Meyax conpoTUBNEHUA B aTmocdepe
BOo3ayxa npu Temnepatype 200 °C — 800 °C.

BeckonnekropHas nnaBKa Ha CIIUTOK

MnaeBky BegyT npu Temnepatype 1150 °C — 1250 °C. B kauectBe dniocos
ncnonb3yoT Oypy, cody, CTEKNO, M3BEeCTb W OpyrMe peareHTbl. [0 OKOHYaHMM NnaBKK
pacnnae CnuBatoT B YyryHHble (unu rpadumtoBble) uanoxHuubl. OxnaxgeHHble Wwnak u
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CMUTKM CnfaBa 305f0Ta NuraTypHoro BbIGMBAKT U3 U3NOXHWUL. CrMTKM MeXaHU4ecKu
3a4yuMLaloT OT LWaka 1 3ayceHueB, B3BELUMBAKOT 1 OnpobyioT.

Ona nnaBkn OObLIYHO WMCNOMbL3YHT WMHAYKUMOHHbBIE TUrenbHble U 3NEKTPOoAYroBble
pyOHOTEPMUYECKME NEYN.

B MHAYKUMOHHBIX nevyax TennoBbIAENSAWMM 3NIEMEHTOM SBNSETCA TUrefb W
pacnnasnsemMbin mMatepuan 3a cYeT MpoTeKawlmMxX MO HUM MHAOYUUPOBAHHBLIX BUXPEBbIX
SNEKTPUYeCcKkUx TOKOB. [lpenMyllecTBOM MHAOYKUMOHHBLIX MeYvyern SABMASTCH  BbICOKME
TEXHOMOrMYeckme, 9KOIOrMyeckne W 3IKCnnyaTalMOHHble XapaKTepuUCTUKW npouecca, K
HeJocTaTKkaM OTHOCATCA [OO0CTaTOMHO CTporue ycroBus akcnnyataumm (obecnedeHue
napamMeTpoB 3MeKTPONUTaHWs, NCNOMb30BaHNE OTHOCUTENbHO YNCTOW BOAbI, KBanudukaumns
nepcoHana). 3T neyn OBbIYHO WUCMONb3YKT Ha KPYMHbIX, KPYrMOrogu4yHO AeNCTBYHOLLMX
npeanpusTUsX.

B pyoHoTepmunuyeckux nedvax Tenno BblAensdeTcs B pacnnaBngeMoMm MaTtepuane ot
9NEKTPUYECKON OYrn U TOKOB, BO3HMKAKOLWMX MexXdy MOMeLLeHHbIMU Tyga anekTpogamu.
MpevmyllecTBamMM 3TUX NevYen ABNAKOTCA MNPOCTOTa MX KOHCTPYKLUMM W 3KCnyatauumu,
HaJEeXXHOCTb M HEBbICOKas CTOMMOCTb. VX NpyMeHeHne LenecoobpasHo 0ObIYHO A51s MaribiX
CE30HHbIX NpPeanpUaATUN.

MNepepaboTka KOHUEHTpPAaTOB C MNOJflyd4eHUEeM nNpPOAYKTOB, Tpebyrowmx
AanbHeunwen nepepaboTku

MNMupomeTannypruyeckne meTtodbl MOryT GbiTb Takke NpUMeHeHbl Ans nepepaboTku
OTHOCUTENbHO HeboraTbixX YNOPHbIX CyNbMUAHbIX, BBICOKOYIMUCTBLIX U OPYTMX KOHLEHTpaToB
C coepxaHuem 3onoTa n cepebpa OecAaTkM U COTHM /T. B TakoM cnydae orapku SBnAsOTCA
AocTaTtovHo 6eaHbIMKU ONs NPSMOW NNaBKM Ha CUTOK U TpebytoT fanbHenwen nepepaboTku
(MeTOQOM LMaHMpOBaHUSA 1 Op.).

OkucnumenbHbIl 06ku2

OkucnuTenbHbIN 06XUT MOXET NPUMEHATLCS KaK NPU KPYNHOTOHHAXXHOW nepepaboTtke
YNOpHbIX 30M10TO- N cepebpocoaepallumx KOHLEHTPaToB (peaKko MCXOOHbIX pya), Tak v npu
ManoTOHHaXXHOW nepepaboTke OTHOCUTENbHO HeboraTbiX NPOAYKTOB U MOMNYNpPOAYKTOB,
Henm3bexHo obpasyemMbix Ha MPOMbIWIEHHbIX NpeanpuaTusx  (wena, copbeHTbl
HEKOHAMLMOHHOMW KPYNHOCTK 1 Ap.).

Mpun okMcnNuTENbLHOM OBXUre 30M0TO- U cepebpocopepxalime Cynbguabl OKUCNATCA
KACNOPOL4OM BO3Ayxa, Hanpumep, OKUCIIEHWE MupuUTa MOXHO NpeacTtaBuUTb Crnefylouwmm
obpasowm:

4FeS, + 110, = 2Fe>,03 + 850,

OGpasyemble TBepable MNPOAYKTbl OKUCIEHUS He NPensiTCTBYT MocrneaytoLemy
BbILLENAaYMBaHMIO [paroueHHbIX MeTannoB, 4YTO SBMSeTCs [MNaBHbIM MNPEUMYLLECTBOM
obxura.

[Mpy OKMCNEHUM BbLICOKOYIMUCTLIX KOHLEHTpaToB Yyrnepod okucnsietcs go CO, wu
MONMHOCTbID yOansieTcsl M3 KOHUEHTpaTta, KOTopbii B OOMbLUMHCTBE Crnyyae TepsieT
COPOLMOHHY0-aKTUBHOCTb M CTAHOBUTCS NErkoLNaHnpyeMbIM.

[ns npoBeneHUs KPYNMHOTOHHAXXHOTO OKUCITUTENBHOIO 0GXMra OObIYHO MPUMEHSIOT
Neyn KuMsiILero Criosi  HenpepbiBHOrO  OelcTBusi, obecneyvBatolmMe  Haunydwuve
TexHonornyeckne nokasartenu ooxura. O6XXur KOHLEHTPATOB, Kak NpaBuno, BeayT aBTOreHHO
— 6e3 ucnonb3oBaHNs ToNNMBa, py4 — C NPUMMEHEHUEM TOMNMBa.
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Mpn ManoTOHHaXXHOM OOXure (030MneHue LWenbl, HACLILEHHbIX aKTUBHbIX Yrien unm
YronbHON Menoyn nNpu cOpOUMOHHOM rMApPOMETaNypruyeckoM NPon3BOACTBE M ApP.) MOXHO
MCNonb30oBaTb anekTpuyeckme nedn GapabaHHOro U KaMepHoOro TMNOB U Ap.

TexHonornyeckne pexmmbl OKUCIIMTENBHOMO 06Xura MOryT BapbnpoBaTbCs B LLUMPOKMX
npegenax (Temnepartypa 350 °C — 800 °C, KOHUeHTpaLums KUCropoaa B ra3oBon pase — 2—
20 06. % v gp.), 3aBUCALLMX OT BELLECTBEHHOIO COCTaBa U TEXHONOMMYECKUX CBONCTB ChIPbS.
BO3MOXHbI CNOXHble BapuaHTbl C WCMOMb30BAaHMEM KOMOWHALMI HECKONbKMUX CTagumn
obxura, B TOM 4MCne HU3KOTEMMNepaTypHOro, BOCCTAHOBUTENbLHOrO UM ApYrMx nNpoLeccoB
(npegBapuTenbHOE NN NPOMEXYTOYHOE BhbiLLleNaynBaHme n ap.).

MpenmywiectBOoM npouecca obxura 3010To- U cepebpocoaepallero MMHepanbHOro
Cblpbsl SIBNAETCHA €ro BbICOKasi TexHonornveckass apdeKkTMBHOCTb: O0BbIMHO He TpebyeTtcs
Mcnonb3oBaHMe peareHToB, obecneymBaeTCcsa BbICOKOE U3BEYEHME OParoLeHHbIX MeTanos
npv nocneaywLweM LmaHnpoBaHum n ap.

CyLleCcTBEHHbIM HELOCTAaTKOM MeToda 4SBnsieTcd  HeoOXOAMMOCTb  NPUMEHEHMS
CNOXHOW N OOPOroCTosILLEN CUCTEMbI OYMCTKM (LMKMOHBI, CKpybbepbl, anekTpomnbTpbl 1
ApP.) NEYHbIX ra3oB OT TOKCUYHbIX MbINEBUOHBIX U ra3oo0pasHbiX MPOAYKTOB OKUCIEHWUS
(coegmHeHMs Mbllbsika, cepbl 1 ap.).

2.2.3 NeoTexHonorun

[eoTexHonorMm noapasymeBaloT W3BMNeYeHMe 3onota U cepebpa meTtogamu,
NCKNIOYaoWMMN - onepaumMm  TOHKOrO  M3MEeSNbYEHUss  MWHEPAaribHOro  Cbipbs  (Ky4HOE
BblLLenayMBaHme) unm onepauun W3BMEYEHUS MUHEPAanbHOro Cbipbsi C  MNEPBUYHOM
nepepaboTkon Ha MecTe 3aneraHums (Nog3emMHoe BbillenadmBaHue). Hambonee BaxHbIMU
OTNINYUTENBHLIMU  OCODEHHOCTAMM  FEOTEXHOSIOTUA MO CPaBHEHUO C  habpuyHbIMM
TEXHOMNOMNSIMU ABNSOTCS:

- CYLLECTBEHHO MeHbluas yaernbHas cebecToMMOoCTb nepepaboTkm MUHepanbHOro
MUWHEpParnbHOro Chbipbs;

- MeHbllasa CTeneHb W3BMeYeHus1 30110Ta U3 MUHEPANbHOrO MUHEpParbHOro Cbhipbs
(06bI4HO 50% — 70 %).

YKa3aHHble 0COBGEHHOCTU MO3BOMAKT PeHTabenbHO NMPUMEHSTb FeOTEXHONOrMKU Npu
n3BrneyYyeHun 3onota u cepebpa us 6egHoro um 3abanaHcoOBOro MUHEPANbHOrO Chbipbs, He
nogxoasuwiero onsa pabpuyHon nepepaboTku.

2.2.3.1 Ky4yHoe BblwenaymBaHne

CyTb Ky4yHOro BbllLEeNayMBaHNA 3aKNio4aeTcss B OPOLUEHUN BblWenayvnBaroLLmm
pacTBOpom ApobreHon pyabl, YNoXeHHOW B Buae wrabens (Ky4yn) Ha BOLOHENPOHULAEMOM
ocHoBaHuWu. [lpu dunbTpaumMm pactBopa 4epes wTabenb nNPoOMCXoauT MOCTENEHHOE
BbiLenayMBaHMe gparoueHHbix MeTannoB. [lpoayKTMBHbLIMG  pacTBOp, coAepKalimmn
AparoueHHble MeTansbl U CTeKalowWmn CH13y, obeameTannmMBaloT U BHOBb HanpaensloT Ha
BbiLLeNayYnBaHme.

[Opob6neHne n oKOMKOBaHue

O6bIYHO KpYyMHOCTb pyad, nepepabaTbiBaeMbiX METOLOM Ky4HOro BbilleravyMBaHus
coctaBnset 10—-70 mm, gns Yyero Ucnonb3yloT NpeaBapuTenbHoe apobneHve. Ecnu Hu3kas
NPOHMLIAEMOCTb PacTBOPOB Yepe3 ApobneHylo pyay (Hanpumep, u3-3a Hanuyums rMHUCTbIX
MUHEeparnoB) He No3BONsieT [[0OMTbCA NpUeMIieMbiX pe3ynbTaToB MO  AMHAMUKe
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BbiLLleNnavymBaHna 30510Ta U cepebpa, To NPOBOAAT OKOMKOBaHWe (arnomepaumio) matepuana,
LieNblo KOTOPOro ABNAETCH yBennyeHme unbTpaumoHHOM cnocobHocTu wrabens.

KydyHOMY BbllienaymMBaHUIO Takke MOryT noAaBepraTbCa XBOCTbl  (habpuyHon
nepepaboTkn pya ¢ kpynHocTbto meHee 0,1-0,5 MM (Hanpumep, XBOCTbI amanbramaunm unm
rpaBuTaLmm), 4ns KOTOPbIX OKOMKOBaHME SBRseTCs 06a3aTenbHbIM.

Ana nonyyeHns tpebyembix arnomepaToB, 06bIMHO UCMONB3YIOT BSXYLLME BeLlecTBa
(LEMEHT, M3BECTb WU CEPHYK KUCMNOTY C pacxogamu obblMHO o 2-15 «kr/T), BOogy wnm
BblLLenaynBatoLmMm pacTeop (40 BNaxHocTn 8 % — 22 %) v BbiaepKKy, Heobxoanmyro and
«yKpenneHus» arnomepartoB (4—72 4).

O6bl4HO arnomepauunio NPOBOAAT Ha JNEHTOYHbIX, ©OapabaHHbIX M YaleBblX
arnomeparopax.

Yknagka wrabenen

OcHoBaHue wTabens o6bIYHO COCTOMT M3 PyHAAMEHTa, NPOTUBODUNLTPALMOHHOIO
9KpaHa W p[gpeHaxHoro crnosi. OCHOBaHWE [JOIMKHO COCTOATb W3 XMMUYECKM CTOMKUX
mMaTepuarnos, obecneymBaTb NPOYHOCTb U YCTOMYMBOCTL LWITABENA 1 UCKNoYaTb kakue-nnbo
YyTEYKN pacTBOPOB.

CospaHve dyHOaMeHTa COCTOUT B CHATUM PacTUTENbHOrO Criosi C yyacTka 3emnu,
nnaHMpoBKe noBepxHoCcTM (06blYHO ¢ o6pasoBaHmem yknoH 3° — 5° B cTopoHy c6opa
APEHMPYIOLWNX pPacTBOPOB) M MNpU HEOOBXOAMMOCTM — pbiTbe KOTMIOBAHA, OTChINKE WNn
cTpouTenbcTee gamb u ap.

MpoTMBOUNBLTPALUMOHHBIN  3KpaH obecnevMBaeT repMeTUYHOCTb  OCHOBAHUS.
Mcnonb3yloT B OCHOBHOM reomMembpaHbl — MONMMEpPHbIE MNeHkn TonwuHon 0,5-3 Mm
(nonuBuHUNXNopuAa, NONMAITUINEH BbLICOKOrO [aBfieHUs,, B TOM 4YUCHEe XUMWUYECKU
MoaMdULMPOBaHHbIA, ByTunosasa pesnHa n ap.). NpUMEHATCA TakkKe 3KpaHbl U3 TMNHBI,
actanbTta, 6etoHa. OcHOBaHMA MOryT OblTb MHOFOCMOWHBIMW W BKIKOYATb pasnuyHble
KOMOUHAUUKN yKa3aHHbIX MaTepuanoB M B 3aBUCMMOCTU OT YCMOBUWA WCMNOMNb30BaHUA U
3KcnsyaTauuoHHbIX TpeboBaHUMN.

[MoBepx aKkpaHa yknaablBatOT APEHaXHbIN CrOW, Ha3Ha4YeHMe KOTOPOro COCTOUT B
achbpekTnBHOM cbope pacTBOPOB, NPOUNLTPOBABLUMXCA Yepes WTabenb N npegoxpaHeHum
9KpaHa OT pas3pblBOB W APYrMX MexXaHU4YecKux MOBPEXAEHUA BO BpeMsi CTpOMTENbCTBa
wrabens. [Ana atoro obblMHO MCMNOMB3YIOT ChiNyynMe maTepuansl (pygy vnu nyctyio nopogy
onpeneneHHon KpynHOCTU, NeCOK 1 Ap).

Yknagka wrabena saensertca Hambonee OoTBETCTBEHHOW onepauunen, onpenenstoLemn
3ppekTUBHOCTb U 6E30MaCHOCTb KYy4YHOrO BblillenavmBaHusa. OCHOBHas 3ajaya COOpYy>KeHUs
wrabens — obecnevyeHne ero OAHOPOAHbLIX (UIbTPALMOHHBIX CBOMCTB. B OCHOBHOM
MCNonb3ylT WTabenu B BMAE YCEYEHHbIX NUpamMua C MNPSMOYrofibHbIM KBadpaTHbIM Mn
TpaneueunganbHbiM OcHoBaHueM. LLitabenn moryT yknagpiBatbh B OAMH UM HECKOSTbKO CrOEB
(aTaxen). BoicoTa wtabenen MoxeT MMeTb BbICOTY 4—60 M.

[nsa yknagkym nnu otebinku wrabens npuMeHsoT KOHBENEpPDI, YKNagyuku, Norpy3ymki,
camocBsansbl, 6ynbao3sepbl. OBbIYHO OTCHINKY WTabenen KpUcTanamyeckon pyabl NPOn3BOAST
aBTOCamMocBanamMm ¢ NOCMONHbIM MaHMpoBaHneM Byrnb403ePOM UMN KONECHBIM MOrPy34MKOM.
Mocne yknagkMm nNOBEPXHOCTb wWTabensa B3pbIXNAeTca ANg  pas3ynfioTHEHUS nocne
nepemelleHnss TexHukn. Ons dopmupoBaHus LTabenem mn3 OKOMKOBAHHbLIX MaTepuarnos
NPMMEHSAIOT  CUCTEMY  KOHBEWEPOB M MOBOPOTHblIE  TErecKonuyeckne  Crakepbl-
Wwtabeneyknagumkm.

OpolleHue (BbiwenaymBaHue)
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MoxeT wucrnonb3oBaTbCs  OTKPbITOe  pas3bpbl3arMBaHWe  4Yepe3  pacnbinTenu
(nepdopupoBaHHble Tpybbl W WwnaHrn, QOPCYHKM, BOOMNepbl, BUrMNepbl, 3MUTTEPDI),
NpyaKoBOe OpoLleHue (KaHaBbl, TpaHLeW, NPYyAKM pacnosioXXeHHble Ha BEPXHEM OCHOBaHUU
wrabens). Mpwn 3aKpbITOM YKNagke BEPXHIOK MNOLWaaKy wrabenst ¢ cuctemMon opoLlleHns (m
nHoraa OOKOBble CTOPOHbI LTabens) MOKPbIBAOT MIIEHOYHBbIM (MONIMMEPHbBIE MIIEHKN,
pybepous, pe3nHOTKaHeBble MaTepuarbl) UM FPYHTOBbIM MOKPbITUEM (CYIFIMHKKU, Cynecw,
TOHKO3EPHUCTLIN NECOK),

[MNOTHOCTb OPOLUEHNS 3aBUCUT OT XapakTepa pyabl N MOXET U3MEHATLCA B LUMPOKUX
npepenax — 0,15-3 M%*m? - cyT. MpOAYKTVBHBIA PacTBOP, BbITEKAIOWMIA M3 OCHOBAHUS
wrtabens crekaeT No ApPeHaXHbIM KaHanam B npya-cbopHuk. OcaxaeHue aparoueHHbIX
MeTannoB U3 PacTBOPOB OCYLLECTBNSAOT COPOLMOHHBIMU UMW LLEMEHTALNOHHBIMU METOL4aMMU.
Mo OKOH4YaHMK BbiWenayYnBaHus WTabenb opollalT BOAOW ANsi OTMbIBKM PaCTBOPEHHbIX
3onoTta u cepebpa, n nocne ApeHMPOBaHWS MPOMbIBHONO pacTBOpa BbILENOYEHHYO pyay
KOHCEPBUPYIOT KaK OTBarbHbI NPOAYKT MO0 TPaHCNOPTUPYIOT B XBOCTOXPaHUIMLLE.

B uenom npouecc Ky4yHOro BbilWeriaynBaHus OTNIMYAETCA MNPOCTOTON TEXHOOMmu,
HU3KUMW KanuTanbHbIMU U KCMyaTaunMoHHbIMW 3aTpaTamu, B CBS3M C YeM UCNoSNb3yeTcs, B
OCHOBHOM, [nOnda nepepaboTkm 6GegHoro wn 3abanaHCoOBOrO MUHEpPANnbHOrO Cblpbsi C
cogepxaHnem 3onota 0,5-2 r/T. lNpyMeHeHMe KyYHOro BblleraymBaHUs 3KOHOMUYECKU
uenecoobpasHo Takke Ans nepepaboTku 6oraTbiX pyn HeEBOMbLIMX MECTOPOXOEHUW, ONS
KOTOPbIX CTPOUTENLCTBO Pabpukm 3KOHOMUYECKN HES(PEKTUBHO.

Mpn Hanbonee pacnpocTpaHEeHHOM BapuaHTe Ky4YHOro BbllLeNnadnBaHnsa aparoyeHHbIX
MeTannoB UuaHugHbIMuM pactBopamu pacxog NaCN B GonblIMHCTBE CriydyaeB cocTaBnsieT
OTHOCUTENbHO Manyto Benuunny 0,2-0,5 Kkr/T.

Hepoctatkamn  TexHonormm aBndawTca  6onbliass  MNpOAOIHKUMTENBHOCTb  LuKNa
nepepaboTku, koTopas coctasnseT 10-500 cyT, a Takke OTHOCUTENBHO HU3KOE U3BIIEYEHNE
3onoTta n cepebpa, koTopoe ob6bivHO cocTtaBnsaetr 50-70 %. Kpome Toro, B 60nbLUMHCTBE
cnyyaeB MpoLecc He MOXET ObiTb NMpUMeHeH Ans nepepaboTkn TEXHONOrMYeckn yrnopHoro
MUHEpPAanbHOrO ChipbA AparoueHHbIX MeTansioB, Tak Kak He obecrneymBaeT npuemsnemMoro
N3BMNeYeHNs LEeHHbIX KOMMOHEHTOB.

2.2.3.2 Noa3eMHoe BbiWenaymBaHme

B oTnuuMe oOT ocTanbHbiX METOOOB pPa3paboTkM MECTOPOXAEHWUN, BKIOYAOLLMX
AoporocTosilme aTanbl 4o0blYK 1 nepepaboTkn pyabl, MeTod NOA3EMHOrMO BbllLenadnBaHus
3aKnyaeTcs B MpoOKauMBaHUW BbilLENnayMBalolEero pacTtBopa 4epe3 pyaHoe Tero,
3anerawuwee B Hegpax, AN 4Yero npobypuBalT 3akayHble U OTKAYHblE CKBaXKWUHbI.
Bnarogapsa aToMy OTRAMYMIO MOA3EMHOE BblllenadMBaHMe XxapakTepusyeTcs MarnbiMu
CpoKamu rnycka NpeanpusTuii U pas3paboTkM MEeCTOPOXAEHWI, HU3KUMU KanuTanbHbIMU Y
3KCNNyaTauuoHHbIMKM  3aTpaTamMn U  HU3KOM ceGecToMMOCTbio npoaykuun. [oasemHoe
BblllienaynBaHne [aeT BO3MOXHOCTb peHTabenbHO oTpabaTbiBaTb MECTOPOXAEHUS,
pas3paboTka KOTOPbIX TPaAMLUMOHHBIMKM crnocobamm HeBbIrogHa: MECTOPOXAEHUSI CO
CMOXHbIMW TOPHO- WNW  TMAPOreonorMYeckUMn  YCNoOBUSIMU  3areraHust  aparoueHHbIX
MeTannoB, MECTOPOXAEHNSI C ManbiMX 3anacaMy UM C HU3KMM COAEpXKaHUeM MeTarsos B
pyae, 3abanaHcoBble M TEXHOrEHHblE MECTOPOXAEHWUS, CTEHbl KapbepoB U MOA3EMHbIX
BblpaboTOK Nocne pa3paboTku MecTopoXAeHU TPaaAULIMOHHBIMI crocobamu.
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OaoHMM 13 rnaBHbIX akTopoB, onpegensawmx 3PPEKTUBHOCTL MNPUMEHEHUS
npouecca NoA3eMHOro BbllLeNaynBaHnsa ABNSETCHS NpoHMLaeMoCcTb pyabl. BeiwenadynsaHve
MOXET BEeCTUCb  UMaHuMaHbIMK,  TUOKapGamMumaHbiMW,  TUOCYNbdaTHBIMW,  ranoreH-
ranoreHUaHbIMM pacTBOPUTENAMM B 3aBUCMMOCTU OT TEXHOJSIOrMYECKUX CBOWCTB pyabl U
9KONOrMYyecknx ycrnoBun panoHa. Nocne oTkaykm npoayKTUBHBIX PacTBOPOB UX MoABepratoT
obe3ameTannuBaHuiO CTaHAApTHbIMM  MeTodamu, ecnv  TpebyeTcs  KOHAMLMOHMPYIOT,
AOYKPENnsT N0 peareHTam 1 UCNosnb3yT B 060poTe, pacxoays B 3akadHble CKBaXXUHbI.

Paspen 3. Bo3gencTBue Ha OKpyXXaroLylo cpealy U TeKyliue YpOBHMU
amuccum

Hobblya AparoueHHbIX MeTannoB OCYLWECTBNAETCA M3 POCCbIMHbIX WU KOPEHHbIX
(pyAHbIX) MecTopoXaeHwn. [paroueHHble MeTannbl, Haxogswmecsa B  POCCbIMHbIX
MECTOPOXAEHUSIX, HaxXOAATCA B  [OE3UHTErpyMpoBaHHOM BuAe W M3BMekKawTcs Mo
OTHOCUTENbHO MPOCTbIM  TEXHOMOIMAM, B OCHOBHOM MeTOAaMW pPaBUTaALMOHHOIO
oboratieHus.

KopeHHble pyabl, coaepalume AparoueHHble MeTannbl (B OCHOBHOM 305I0TO W
cepebpo), TpebyrT npumeHeHus Gonee CrOoXHbIX TEXHOMOMMIN, BKMOYAKLWMX BCKPbITUE
CaMOpOAHbIX YacTul M MUHEparioB C MX MOcneaylwuM M3BMeYEeHNEM pasnndHbIMU
meTogamn oboraiwieHunss n/vnn rmgpomeTtannyprun. CooTBETCTBEHHO, YPOBHW 3MUCCUNA B
OKpY>KaloLyto cpeay Ans npoueccoB A0Obl4M AparoueHHbIX MeTasnsioB U3 pasfnnyHbiX BUOOB
MUHeparbHOro Ccbipbsi ByayT oTnu4aTbhCs.

3.1 Bo3genctBue Ha OKpyXxaroLyro cpeny npu Ao6blye aparoueHHbIX
MeTannoB U3 POCCbINHbIX MECTOPOXAEHUN

YunTbiBad, 4TO METOA4 MOA3EMHOM pa3paboTKM POCCLINHbIX MECTOPOXAEHUI
NPUMEHSIETCA B eAMHNYHbIX CNyYasx B pasfene pacCMOTpPEHbl NPoLecChl OTKPbITON 406bIYn
AparoueHHbIX MeTansioB U3 pOCChinemu.

Pabota npegnpuaTtus, Begywero [oOblMy MOME3HbIX WUCKONaeMblX W3 pPOCChinen
OTKPbITbIM CNOCOB0OM COMPOBOXAAETCA:

- paspyLleHnemM NMOYBEHHOIO NOKPOBA; N3MEHEeHNEM/YHUYTOXEHNEM
€CTECTBEHHbIX NaHAWadTOB, YHUYTOXEHNEM MECT OBUTaAHUIN NPUPOAHON hayHbI;

- 3anbINIEHHOCTBI0 M 3ara3oBaHHOCTbIO aTMocdepbl Npu paboTe TEXHWKU C
ABuUraTensaMm BHyTPEHHEro CropaHus;

- HeraTUBHbIM BIMSIHUEM Ha rngpocdepy B CBA3M ¢ 3ab0OPOM BOAbl M3 BOAOEMOB,
cObpOCOM B HUX CTOYHbIX BOA, BblNageHMEM 3arpsi3HEHHbLIX OCaLKOB W MblN U3 aTMOCcdeps;
N3MEHEHNEM YPOBHS NOA3EMHbIX BOA B pe3yfbTaTe OCYLLIEHUS FOpPHbIX BbIpaboTok;

- 3arpsisHeHMeM 3emernb, No4YB, Heap M T.M., B TOM 4yucrie u3-3a obpasoBaHus m
pasMeLLeHNa OTXOA0B BCKPbILWHbIX M BMELLaoLWKMX Nopoa, 0TX040B oboralleHus;

- PU3NYECKMMN BO3OENCTBUAMU — LIYMOM W BuOpauuen npum akcnnyatauum
TEXHVKN 1 BegeHUN 6ypoB3pbIBHbLIX paboT.

K oCHOBHbIM oOObekTam OKpyXatolwen cpedbl, WCMbITbIBAOWMM TEeXHOreHHoe
BO3JeNCTBME, OTHOCATCA BO34yX, Boda, MOYBa, Heapa, XMBOTHbIM U pacTUTENbHbIA MUP,
nangwadT, 0cobo OxpaHseMble TeppUTOpUM U 0BBLEKTDI, Apyre MmatepuasrbHble 06beKTbI U
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B3aMMOCBA3b  MeXay 9TUMM  KOMMNOHeHTamun  (ob6bektamu). Buabl  BO3OENCTBUS:
MEeXaHU4yecKoe; raso-aspo30fibHOE W MblfieBOe; rMApOAMHaAMUYECKOe; TMOPOXUMUYECKOE;
XUMUYECKOE; LLYMOBOE; OTYYXAeHMEe 3eMerb; HapyLleHne NpupoaHoro naHawadgra.

MicmoyHUKU 3a2psi3HeHUST amMocghepHo20 8030yxa

OCHOBHbIMM  UCTOYHMKaMW 3arpA3HeHna aTtMocepHoro BoO3gyxa npu BeaeHuu
OTKPbITbIX FTOPHbIX PAabOT Ha POCChINAX ABNATCA:

- MOrpy304HO-pasrpy3oyHble paboTbl Ha yyacTke, Ha oTBarne;

- Bblbpockl ot [IBC aBTOocamocBanoB, Oynbao3epoB, APYroln TEXHUKW, MblfieHne C
[0pOr 1 cayB NbINn C Ky30Ba;

- cAyB NbIfIN C MOBEPXHOCTU MOPOAHbLIX OTBAaroB;

- BypoB3pbiBHblE PaboThI.

B npouecce BeaeHus paboT oTpuuatenbHoe BO3AENCTBME HA aTMOCKEpPHbIN BO3OYyX
y4yacTkoB paboT cBOAUTCA K criegytoLiemy:

- 3arpsisHeHVe nNpoayKTaMu CropaHus TOnnvBa ABUraternen BHYTPEHHEro CropaHus
ropHOM K BCNoMoraTesnibHOW aBTOTPAHCMOPTHOM TEXHUKN;

- 3arpAsHeHMe NbiNbld  NpuM  OBWXKEHWM  camocBanoB, OynboosepHon  u
BCromMoraTesibHOM aBTOTPAHCMOPTHON TEXHUKMU;

- 3arpsA3HeHne NbIbIo NPU BbleMKE, MOrpy3Ke N pasrpyske BCKPbILWHbIX NOPOA;

- 3arpaAsHeHWe nbinbld  Npy  (OpMMPOBaAHMM  OTBaNoB Ha nnowagkax ux
CKMagupoBaHus, a Takke 0T COOPMUPOBAHHbLIX OTBAOB;

- 3arpsisHeHue NbiNb NpU POPMUPOBaAHUN U AKCNyaTaumMm TEXHONOMMYECKUX SOpor
Ha MeCTOPOXAEHWW;

- 3arpAsHeHMe napamMmm HedTenpoAyKTOB MpU WX XPaHEHUM WU 3anpaBke FOpPHOM
TEXHVKM TONNMBO3anpaBLUNKOM;

Mpn Npon3BOACTBE rOpHbIX paboT, opraHM3auun NPOMMNOLWaA0K U APYrMX NpoLEeccoB
ncnonb3yT Bynbao3epbl, camMocBarbl, 3KCKaBaTOpbl, aBTOTPAHCMOPT, NpOYMe MalLuHbl U
MexaHu3Mbl. ABTOTPaHCMNOPT  OCYLLECTBNSET Takke MNepeBO3KYy TEXHOSIOrM4yeckoro
obopynoBaHus, CTpOUTENbHBIX PY30B, paboyunx, BbIBO3 OTXOAO0B ANSA CKNagvpoBaHuUs ©
ytunusaumn. MNMpun paboTte gsuratenen BHyTPEHHEro CropaHus aKckaBaTopoB, Oynbao3epos,
camMocBasnoB, BCMNOMOraTenbHOro aBTOTpaHcnopTa B aTtmocdepy MnoCTynaeT KOMMIEKC
3arpsAsHAOWMX BeWecTB: AMOKCUA as3oTa, OKcui asoTa, OKCuA yrnepoa, npeaenbHble
yrnesogopoabl (ankaHbl Cio— Ci9), aHrMaopua CepHUCTbIN  (OAMOKCUL Cepbl), caxa,
dopmanbgerma, 6eH3(a)nMpeH, KEPOCUH.

3anpaBka TEXHUKM 1 aBTOTPaHCNOPTa OCYLLECTBNAETCH, Kak NpaBuno, Ha cneumansHo
obopynoBaHHOM nnowagke € MOMOLWbI TonnmBo3anpaswmkoB. Cnue TonnmuBa B 6Haku
CreuTEXHUKN NMPOM3BOAUTCS 3anpaBOYHbIM PYKaBOM C MOMOLLbIO HAcoca, YCTaHOBMEHHOro
Ha aBTo3anpasLumke. NMpn oTnycke AU3enbHOro TOMfMBa aBTO3anpaBLUMKOM B aTMocdepy
NPOUCXOOUT BblENEHNE CreayLnMX 3arpasHaoLWMX BELWECTB: NpeaeribHble YyrneBoaopoabl
(ankaHbl C1, — Cig), CEpOBOAOPOA, NApbl HEPTENPOAYKTOB.

[na BbINONHEHNA CBapOYHbIX paboT B TPacCOBbIX YCMAOBMAX MWCMOMb3YHOTCH
CBapoYHble arperaTtbl, paboTalowmne Ha Au3enbHbIX npuBogax. [Ana cBapkuM MCMNOMb3YTCA
COOTBETCTBYHOLME  anekTpodbl. B  cOCTaB  OCHOBHbIX  3arps3HAOWMX  BELeCTB,
BblbpackiBaeMbIXx B aTMOcdepy Npu CBapoO4HbiX paboTax u peske, BXOAAT: OKCUA Kenesa,
MapraHey, U ero coeavHeHusi, OTOPUCTble ra3oobpasHble COeAMHEHUs, OKCuAbl asoTa U
yrnepoga, nblflb HeEopraHn4yeckas..
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BonblwmHCTBO paspabaTbiBaeMbix B HAcTOsILLLEE BPEMSI POCCHINMHbIX MECTOPOXAEHWI
HaxoOaTCs B MecTaX, YAarneHHbIX OT HaCeneHHbIX MeCT WM 30H APYro MpOMbILNEHHOW
aestenbHOCTU. B Takmx ycnoBusx Bo3gencTBME Ha aTMOCHEpPHbIA BO3AyX OKasbliBalOT
TONbKO MPOAYKTbl paboTbl ABMraTtenen BHYTPEHHEro CropaHusi U MbineBble BblaeneHus. B
Tabnuue 3.1 npeacTaBneH nepeyeHb 3arpsasHSALWKNX BELLecTB, NocTynawwmx B atmocdepy
npu paboTe TEXHUKM Ha POCCHIMHLIX MECTOPOXAEHUSIX.

Tabnunua 3.1 — lNepeyveHb 3arpAsHALWMX BELLECTB, MOCTyNawLwWwmx B atmocdepy npu pabote
TEXHUKN Ha POCCHIMHbIX MECTOPOXOEHUSIX

Bbibpoc BellecTBa, r/mawl.-4ac
3arpsisHstoLLee BeLLEeCTBO
(Npu cpegHeMm ypoBHE Harpyskm)
Bynbgosep (npomtpakTop) T-35.01 (480)
Okcnpbl a3oTa (B nepecyeTe Ha a3oTa AnoKcua) 1578,46
B3BelueHHble BeLlecTBa 185,34
KepocuH (B nepec4yeTe Ha yrneBoaopoabl) 234,50
Bynbaosep (npomtpakTop) T-20.01 (280)
Okecnpbl a3oTa (B NnepecyeTe Ha a3oTa ANoKCua) 921,14
B3BelueHHble BellecTBa 108,16
KepocuH (B nepecyeTe Ha yrneBoaopoabl) 136,85
Morpy3unk
Okenpbl a3oTa (B nepecyeTe Ha a3oTa ANoKcua) 650,14
B3BelueHHble BellecTBa 76,34
KepocuH (B nepecyeTe Ha yrneBoaopoabl) 96,59

[a3006pa3Hble BbIOPOCHI OT TEXHUKM B KOSIMYECTBEHHOM OTHOLLUEHMM OMNpeaensatTcs
Macwrtabamy BbINOMHAEMbIX PaboT M KONMMYECTBOM MCMONb3yeMOn TexHUKkU. OObIYHO WX
KONMMYEeCTBO OTHOCUTENBbHO HEBESNMKO M He NpUBOAUT K HeobpaTUMbIM MOCNELCTBUAM,
TpeOyoLwmMM NPUMEHEHUs crneumanbHbiX MeponpusaTui. BolgeneHvne nbinen npy NnpoBeaeHumn
A06bIYHBIX, MOrPYy304HO-PA3rPy304YHbIX M TPAHCNOPTHLIX paboT B MecTax WMHTEHCUBHOIO
MblieHnss  (0COGEeHHO  3TO  KacaeTCd  TEXHONMOrM4Yeckux aBTodopor) noAaBnsieTcd
NPUMEHEHNEM OPOLLIEHUS (MONMBA) CYXUX NOBEPXHOCTEN.

OTpuuyaTtenbHoe BO3AENCTBME Ha aTMOCHEPHbIN BO34yX MOXET OKasblBaTb MblfieHNE
OTBanoB MpU CUSbHbIX BETpax. ATOT MpoLEecC BO3MOXEH, €Cln Ha MOBEPXHOCTU OTBasioB
HaxogATca nopodbl, MMewWwmMe B CBOEM COCTaBe TOHKOAMCNEPCHble dpakuun. He
WCKIOYEHO, YTO NPU BbINOSTHEHUN TEXHUYECKOW PEKYNbTMBALMM Takue nopodbl BPEMEHHO
MOryT OKa3aTbCHA Ha MOBEPXHOCTM WUCKYCCTBEHHO co3adaHHOro penbeda. OgHako nbineHus
Takux NOBEPXHOCTEN B MOCTOSAHHOM peXuMme, Kak NpaBurio, He NPOUCXOAUT MO CneayoLwmm
NPUYMHaM:

- nocrne BbINOMIHEHUS PeKynbTMBaUMM  BCKPbIWHbIE MOpoAbl, COCTosWMne K13
annoBuanbHbIX ~ OTNOXEHWA W BKAoYawowme OOblMHO BeCcb  Cnektp  dhpakuumn
rpaHynOMETPMYECKOrO COCTaBa OT KPYMHbIX BanyHOB OO0 4acTul, MUKPOHHOrO pasmepa,
nocne ABYX-TpexX [AOXAeW He WMEKT Ha MNOBEPXHOCTUM TOHKOAMCNEPCHbIX BKIHOYEHWMN,
CKITOHHbIX K COYBaHMIO. JTWM 4acTuubl CMbIBAOTCA AO0XAEM W MPOHUKAKT BriyOb PbIXon
TOMWM, a Ha MOBEPXHOCTU OCTAETCHA KAaMEHWUCTbIN M OOCTAaTOYMHO KPYMHbIA Matepuan, He
CKITOHHbIW K MbINIEHWIO;
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- NPOMCXOANT NOCTENEHHOE 3apacTaHue PeKynbTUBMPOBAHHOW NMOBEPXHOCTU TPaBOW,
KyCTapHUKOM, YTO TakkKe UCKMoYaeT MnblfieHune.

B uenom ypoBHUW TEeXHOreHHbIX 3MUCCUA B aTMOCMEPHbIN BO34yX OT TEeXHOMOrMN
A06bI4N POCCHINHOrO 30510Ta MMEKT OrPaHNYEHHbIN NO MacwTabam 1 KONMYECTBY Xapakrep,
9KoMormyeckne HopmaTuBbl NO BO3AYLUHOW cpeae cobntogatoTcs.

NemoYHUKU 3agpsi3HEHUS M08EPXHOCMHbIX 800

OCHOBHbIMM  3arpA3HAOLWNMK  BELLECTBAMMU, COAEPXALWMMUCS B CTOYHbIX BOAaX,
analTca  rpybo- M MenkogucrnepcHole  npumecn  (B3BELLEHHblE  BewecTtBa) MU
HedpTenpoaykTbl. HedTenpoaykTbl npeacTaBneHbl B OCHOBHOM MacfiaMn B BUAE MNIIEHOK.

B Tabnuue 3.2 npuBedeHbl 3arpA3HAOLLME BewecTBa, NocTynawuwume B BOLHblE
00OBbEKTbI HA POCCHINHBLIX MECTOPOXAEHUSX N NPeabABSEMbIE K HAM KPUTEPUM KayecTBa.

Tabnunua 3.2 — OcHoBHble cOpockl Npu pa3paboTke pOCChINHbIX MECTOPOXKAEHMWI

WNcnonb3yemblin 3
3arpsasHsiiowme BellecTsa Koa no [2] KpUTEpUi 3HaueHue Kputepus, mr/am
B3BelueHHble BelecTBa 166 MOKpx. +0,75 K poHY
HedTenpoaykThl 74 MAOKpx. 0,05

CTo4yHble BOAbl, POPMUPYEMBIE Ha TEPPUTOPUN OOBLEKTOB pas3paboTKM POCCHIMHbIX
MECTOpPOXAeHUn, nepen cbpocoM B MNOBEPXHOCTHbIE BOLOTOKU-NMPUEMHUKM noanexaTt
ouncTke. lNpu BbIBOPE TEXHOMNOMMM OYUCTKM CTOYHbIX BOA ONpeaensowuMn gaktopamm
SABMAIOTCA: KONMMYECTBEHHAA XapakTepuUCTMKA, WCXOAHasi KOHUEHTpauusl 3arpsi3HsoLmnx
KOMMOHEHTOB, TpeboBaHMA K KayecTBy OYMLEHHOW BOAbI MO BCEM HOPMUPYEMbIM
3arpsisHeHnsiM. O4yucTka CTOYHbIX BOA MNPOBOAMTCS C LENbK YCTPaAHEHUS BpPeOHbIX U
OonMacHbIX CBOWCTB, KOTOpble MOryT nNPMBECTU K HEeraTMBHbIM BO3L4ENCTBUSM Ha
OKpYyXaloLLyto cpeay.

Pacxod cmouHbix 800. Pacxopn CTOYHbIX BOA onpenensercs BoAHbIM HanaHcom
nnowaaku nposedeHus padbot. CTOYHble BOAbl, MOCTynawLWmMe Ha OYUCTHbIE COOPYXKEHUS,
Kak npaBuno, copacbiBaloTCs B NPMPOAHbIE NOBEPXHOCTHLIE BOAOTOKM.

UcxoOHasi KOHUeHmMpayusi 3a2ps3HSIoWUX KOMIOHEHMO8. B OCHOBHOM 3aBUCUT OT
rpaHyroMeTpUYEeCKOro coctaBa M3BfeKaemMbliX TOPOB U NECKOB, Hann4ns U BMECTUMOCTU
TEXHOJTOrMYECKNX OTCTOMHNKOB, BBOAHOrO H6anaHca nnowaakm npoBeaeHus paodor.

TpebosaHusi Kk kKadyecmgy o4yuweHHol 600bl. CTeneHb OYUCTKU CTOYHbIX BO[,
onpegenserca TpeboBaHMsAMM K UX cOpocy wu cobniogeHuto  OOMYyCTUMbIX  HOPM
3arpsI3HAOLLMX BELLLECTB B BOAOTOKE — MPUEMHUKE CTOYHbIX BOA.

B cooTtBeTCcTBUM C npukasom PegepanbHoro areHTcTBa no poidonosctey Ne 20 ot 15
aHBaps 2010 r. «O6 yTBepXOeHMM HOPMATMBOB KadecTBa BOAbl BOAHbIX OOBLEKTOB
PbIBOXO3SINCTBEHHOINO 3HA4YeHUsi, B TOM 4MCfle HOPMAaTMBOB MpeAesibHO A0MNyCTUMbIX
KOHUEHTpauMi BpeaHbIX BELWEeCTB B BOAHbIX 00beKkTax pbiOOXO3ANCTBEHHOIO 3HaYeHUsa» (B
HacTosiLLlee BpeMsi OTMEHEH), NpeaenbHO A0NYyCTUMOE COAepXaHWe B3BELUEHHbIX BELLEeCTB
onpenensietca kak 0,25 mr/am® Kk OHOBOMY COAEPKaHWIO B3BELUEHHbIX BELeCTB s
BOOHbIX 0OBLEKTOB PbIOOX0O3SIMCTBEHHOIO 3HA4YEHNS Bbiclien n 1-in kateropmum n 0,75 mr/ ,u,M3
AN BOOHbIX 06BbEKTOB pbl6OX03SMCTBEHHOIO 3HAYEHNSA 2-1 KATEFOPUN.
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3.2 Bo3pencTBue Ha OKpYXaroLlyo cpeay npu Aobblye AparoueHHbIX
MeTannoB U3 KOPEHHbIX (PYyAHbIX) MECTOPOXAEHUN

3.2.1 Bos3pgencTtBuMe Ha OKpyXawlwyr cpegy npu pa3paboTke KOPEHHbIX
(PYyAHbIX) MECTOPOXAEHUN OTKPbITLIM CNOCOOOM

Pabota nobOro ropHO-mMeTanypruieckoro npeanpuaTus, Beaywero [obbivy
NONEe3HbIX MCKOMAeMbIX OTKPbITbIM CNOCO60M (60NbLUMHCTBO MECTOPOXAEHUA AparoLeHHbIX
mMeTannoB obpabaTbiBaeTCss UMEHHO TaknM crocobom), ConpoBOXaaeTCA:

- paspylleHMeM MNOYBEHHOIO MOKPOBA; W3MEHEHUEM/YHUYTOXEHNEM €CTECTBEHHbIX
nangwadToB, YHUYTOXEHNEM MECT ObUTaHusA NnpeacTaBuTenen MecTHON ayHbl;

- 3anblNeHHOCTbI0 M 3ara3oBaHHOCTbIO aTMocdepbl NpU NPOU3BOACTBE MAaCCOBbIX
B3PbIBOB B Kapbepe, BbIMOMHEHMM MOrPYy304YHbIX UM TPaAHCMOPTHbLIX PaboT, U3MenbyYeHUn
A06bITOr0 MUHEPANbHOrO CbIpbsl, MPU CKUFAHUN TOMNMMBA B MPOMBbILSIEHHBIX KOTESNbHbIX
n/vnn B [1BC anekTporeHepaTopos;

- HeraTMBHbIM BNUSIHWEM Ha rnapocdepy B CBA3M C 3abopom BOAbl M3 BOOOEMOB,
cOpOCOM B HUX CTOYHbIX BOA (WAXTHbIW W KapbepHbI BOAOOTNMB), BbiNageHUEM
3arpsi3HEHHbIX OCaAKOB M NbINK M3 aTMocdepbl, N3MEHEHNEM YPOBHS MOA3EMHbIX BOA B
pes3yrnbTaTe OCYLUEHNS rOpHbIX BbIpaboToK;

- (pmsnyeckMmn BO34ENCTBMAMM - LUYMOM U BUBpaumnen npu akcniyaTaumm TEXHUKA U
BeaeHun 6ypoB3pbIBHbIX paboT.

B Tabnuue 3.3 npeacrtaBneHbl OCHOBHblIE MOTOKA W 3MUCCUMM MNPU  OTKPbLITON
pa3paboTke pyaHbIX MECTOPOXOEHUN.

Bbi6pockl 8 ammocghepHbIl 8030y X

3arpsisHeHne aTMocepHOro Bo3gyxa rasamu u nbinesbiMn BbiOpocamu NpomcxoauT
npy 6ypoB3pbIBHbIX, MOrPYy304HO-Pa3rpy304HbIX paboTax; npu ApobneHnn pyabl; a Takke npu
NblfeHMM OTBarioB, CKIaZoB roTOBOW, MPOMEXYTOYHOW MPOAYKUMM U T. O. XOTS KONU4eCTBO
NblNeBbIX BbIOPOCOB Mano no CcpaBHEHMIO C 0O6beMamMn OTXOO0B BCKPbILIHbLIX U BMELLaoLWmnX
nopoAa, NbineBble BbIOBPOCHI Ha ropHO4OObIBAOWNX NPeAnpUsaTUAX SBNAKOTCA OOCTAaTOYHO
3Ha4YMMmbiMK. Haunbornee HebGnaronpuATHbIMM MO MNPU3HaKy BbIXo4a MbUIM  ABNAKOTCA
OGypoB3pbIBHbIE PabOTHI.

Tabnunua 3.3 — OCHOBHblE 3MUCCUM NPU OTKPLITOM pa3paboTke MECTOPOXKAEHUIN

OcHoBHoe
OTanbl 1 BUAbl paboT PesynbTtaTbl paboT| TexHonormyeckoe Omuccmm
obopyaoBaHue
CHATME NnogopoaHOro Crosi NoYBbl
MoarotoBska Tepputopumn (ybopka Mnowagu ans bynbaosepsl; BaBelueHHble
ApPeBECKHbI, KOpYeBKa MHeN); npoun3BoacTBa cKpenepbl; BELLEeCTBa;
cpeska, TpaHCNopTUPOBKa U ropHbIX paboT; aBTOCamocBarnbl |BblOpockl 3B oT
pa3smeLleHne B BypTbl NOYBbI OypTbl TEXHONOorM4yeckor
0 obopynosaHus

BckpblwHble paboTbl
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OcHoBHoe
OTanbl 1 BuAbl paboT PesynbTaThl paboT| TexHonormyeckoe Omuccmm
obopyaoBaHue
OKcKaBaLms BCKPbILIHbIX NOPOA; BckpbiThie OKckaBaTopbl; BaBelueHHbIe
norpyaka BCKPbILUHbIX NOPOA B poHTa pyabl; NOrpy34nKm BELLECTBa;
TpaHCMNOPT; OTKa4yka BOAbI BCKpPbILLHbIE Bblbpockl 3B ot
nopogabl TEeXHoJSIormyeckor
0 ob6opyaoBaHUs;
BCKpPbILLHbIE
nopogbl;
ApeHaxHasi Boga
BypoB3pbiBHbIE paboThI
BypeHue ckBaxuH; 3apsaka B3opBaHHas BypoBble cTaHku; | BaBelleHHble
ckBakuH BB; B3pbiBaHne ropHas macca 3apsigHble BeLLeCTBa;
MaLlUHbI Bblbpockl 3B ot
TEXHOSIornyeckor
o obopynoBaHus;
Bbl6pockl 3B ot
B3pbIBHbIX paboT
M3BneyeHne MMHepanbHOro Cbipbs
OKcKkaBauus pyabl; norpyska pyasl B | Pyaa JKcKkaBaTopbl; BaBelweHHbIe
TPaHCNOPT; OTKayka BOAbI Norpy34nKn BeLLeCTBa;
Bbl6pockl 3B ot
TEXHOSorn4yecKkor
0 obopyaoBaHus;
CTOYHbIE BOAbI
TpaHcnopTnpoBka
Morpyska pyabl B TpaHCMOPT; Pyna TexHonornyeckn |B3BelleHHbIe
nepesBo3ka pyabl M TpaHcnopT BELLEeCTBa;
Bbl6pockl 3B ot
TEXHOSorm4yecKkor

0 obopynoBaHus

MepBun4yHOEe apobneHune

Pasrpyska pyapbl B 6yHkep Apobunku;
ApobneHne; TpaHCNOPTUPOBKa
KOHBENEPHBIM TPaHCNOPTOM;
CKrnagvmpoBaHue apobneHoun pyabl B
O6ydepHble cknaabl

[pobneHas pyaa

TexHonornyecku
N TpaHCnopT;
apobunbHoe
obopyaoBaHue;
KOHBENEPHbIN
TPaHCMNopT;
cKrnagckoe
obopynoBaHue

BaBelleHHble
BELEeCTBa;
Bbl6pockl 3B ot
TeXHONormyeckor
0 obopynoBaHus

OtBanoobpasoBaHune
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OcHoBHoe
OTanbl 1 BuAbl paboT PesynbTaThl paboT| TexHonormyeckoe Omuccmm
obopyaoBaHue
TpaHcnopTnpoBKa BCKPbILLHbIX BcKpbllwHble TexHonornyeckn |B3BelleHHbIe
nopoz B OTBarbl; CKnagMpoBaHve | nopodbl; oTBanbl | TPaHCMopT; BellecTBa,
BCKPbILLHbLIX NOPOA B OTBarbI; Oynbaosepsl; BblIGpOCHI
OTKa4ka BoAbl 3KCKaBaTopbl TexXHonornyeckor
0 ob6opyaoBaHUs;
BCKpbILLUHbIE
nopoasl,
CTOYHblE BOAbI

B Tabnuue 3.4 npencraBneHbl OCHOBHbIE MCTOYHUKM U BUAObI 3arpsi3HEHNS aTMocdepbl
npu MNPOU3BOACTBE OTKPbITbIX TOPHbIX paboT [34]. B panoHax pa3paboTku KapbepoB
aTMoCEepHbIN BO3OyX 3arpsi3HSeTCs Mbifblo U razaMmy OT paboThbl ABUraTtenen BHYTPEHHEro
cropaHusi, a Takke rasoobpasHbIMy BelecTtBamu, obpasyowmmmca npu cpabatsisaHnun BM.

Tabnuua 3.4 — OCHOBHblE UCTOYHUKM U BUAbI 3arpsisHEHMst aTMocdepbl Npy NPOU3BOACTBE

OTKPbITbIX FOPHbLIX paboT

Onepaunn

Smucenn

MoaroTtoBka rOpPHbIX
nopon K BbieMKe

Mbinb Npy 6YPEHUN CKBAXKMH W LUMYPOB.
Mbinb 1 TOKCUYHbIE 3B Npu NponsBoacTBe B3pbIBHbLIX paboT

BbleMOYHO-Norpy3oyHble
paboThbl

Mbinb NpU BbIEMKE U MOrpy3Ke FOPHOM Maccbl B TPaHCMNOPTHbIE
cpeacTBa W pasrpy3ke B OTBaj pPasfiMYHbIMU BblEMOYHbIMU
MaLlnMHaMm

TpaHcnopTupoBaHue
KapbepHbIX rpPy30B

Mbinb Ha KapbepHbIX aBTOAOPOrax.

CaysaHue Mbiny U3 TPaHCNOPTHbLIX COCYA0B NPV NepemeLLeHnm
Mone3HbIX NCKoNaeMblX, MYCTbIX MOPO4 U OTXOA0B oboralleHus.
Mbinb Ha NyHKTaX Neperpysku.

a3bl Npu paboTe aBTOTPAHCMOPTHbLIX CPeACTB C ABMraTensimm
BHYTPEHHErO CropaHus

OTtBanoobpasoBaHue U
CKIagmMpoBaHue NycTbiX
nopon, 0TXo4oB
oboralleHnst n nonesHbIX
NcKonaeMblIx

Mbinb NpKY yKNagke ropHOM Macchl B OTBasbl U cknagpl.
MbineHne oBHaXeHHbIX NOBEPXHOCTEN OTBarioB MyCcTbiX Mopos,
CKNafoB MONe3HbIX NCKoNaeMbIxX

KapbepHble BbleMKU

CayBaHue Mbinu ¢ NOBEPXHOCTEN OTKOCOB U NIOLLAA0K

O6beKTbl NPOMNIIOLWAAKM:
ApOo6UNBEHOCOPTUPOBOYHDI
€ KOMMIEKChl; KOTenNbHbIe
yCTaHOBKM; 6asbl TEXHUKM

Mbinb Npu pasrpyske, ApPOGNEHMM U COPTMPOBKE MONE3HbIX
NcKonaeMblXx.

Mbinb Npu paboTe KoTenbHbIX YCTaHOBOK.

Masbl U nNbib NpW  3kcnnyaTauunm 6a3 NpPOU3BOACTBEHHOMN
TEXHUKU
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[laHHble O KOHUEHTpauusx 3arpA3HsALWMX BELLECTB B aTMocdepe KapbepoB nocre
NpoBeOEHNs MacCOBbIX B3PbIBOB NpeacTaBrneHbl B Tabnuue 3.5 [JaHHble 0 BblAENEHUN MbINn
npv cayBaHUKM C NOBEPXHOCTEN npuBeaeHbl B Tabnuue 3.6 [34].

Tabnuua 3.5 — CogepxaHue Mbinv 1 3arpsi3HSAIOLLMX BELLECTB B aTMocdepe KapbepoB nocre

MacCCOBbIX B3PbIBOB

Konun4yectso MakcumanbHas KoHUeHTpauusa nocre B3pbiea, %
OOHOBPEMEH
MecTto otbopa npob HO
B3PLIBASMONO CO CcO, NO + NO, | Mbinb, mr/m®
BB, T
B nbineraszosom
obnake 50-300 0,1-0,15 6-10 0,01-0,03 | 510-4250
Ha pabouyem
ropu3oHTEe 50-350 0,06-0,1 0,5-0,8 Cneppbl 0,8-2,0
B TpaHwee 50-200 0,2-0,1 07-1,0 Cnepbl 0,5-2,5
Bo B3opBaHHOM
ropHOM Macce Ha
rnybuHe oo 10 m 50-200 0,25-5,0 8-9 0,003-0,025 | HeT gaHHbIX

* B nbinerasoBom obnake 4yepes 40—60 ¢, B ocTanbHbIX Mectax — vepes3 60 MUH.

Tabnuua 3.6 — NokasaTenu cayBaHWs NbiNM C MNbISLLUX NTOBEPXHOCTEN NPU OTKPbITbIX FOPHbLIX
paboTax

YpaenbHoe cayBaHue nbinu, Mr/m? -c,

O6bekT nbineHns XapakrepucTunka oobekTa npu CKoOpoOCTsIX BETPa, M/C

no4 6-8 10

MoBepxHOCTb CBexxeHacblNaHHbIN 10 9 15
NOpOAHbIX OTBaNoB Uepes 3 mec nocne

HacbINKK 0,6 5 8

CHwKeHMe nbinerasoBbIAENEHNI NPU NPOU3BOACTBE B3PbIBHbIX paboT gocTuraercs
NyTEM OCYLUECTBIIEHUS TEXHOJIOTMYECKUX WU  UHXEHEPHO-TEXHUYECKUX MEPONPUATUN.
K TexHonormyecknm mMeponpuaTnam OTHOCAT CNocobbl ynpaBneHns 4encTBnem B3pbiBa:

- B3pblBaHWe BbICOKMX YycTyrnoB (6onee 30 M), 4TO MNO3BONSIET YMEHbLINTb BbLICOTY
nogbema noirierazosoro obnaka B 1,2—1,3 pasa nNo CpaBHEHUIO C B3pblBaHMEM OObIYHbIX
YCTYNOB;

- B3pblBaHWe B 3axaTon cpefe c wupuHon dydepHoro crost B 20—30 M, 4YTO pesko
cokpallaeT obbem nbiriera3oBoro obnaka;

- paccpenoToyveHue 3apsga, YTo yBenuymBaeT nosnes3Hyk Yyactb aHeprum 0o 19 % —
24 %, n cnocobCcTBYyET YMEHbLUEHNIO 06 bEMA Nepen3menbyYeHns NOPOoA 3a CHET COKpaLLLEHNS
paguyca 30Hbl NnacTuyeckmux gedopmauuin.

B uenax cokpalleHns BbIOPOCOB 3arpsA3HALWMX BeELecTB Npu  Npou3BOACTBE
B3pbIBHbIX paboT NpeaycMaTpmBalOTCs cneayowme MeponpuaTus:

- NPUMEHEHNE B3PbIBYATbIX BELLECTB C KUCNOPOAHbIM BanaHCoM, BrM3KUM K HYIHO;

- OpOLLUEHME MOArOTOBIIEHHbIX K B3PbIBY Y4aCTKOB M Mpurerawwen K HUM 30Hbl U
30Hbl BbINageHWs Nbinu;
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- OpoOLlLeHMe B30OpBaHHOW ropHOW Maccbl NOCIe B3PbIBOB,

- MNPOU3BOACTBO B3PbIBOB B YaCbl MakCMMasibHOM BETPOBOW aKTUBHOCTY;

- NpUMeHeHne rmnapo3abonkm — pasMelleHMss No psgaM Hag YCTbeM  CKBaXKMH
NONMATUNEHOBLIX pykaBoB AuvameTpom >900 MM, a Takke HenoCpeACTBEHHO BHYTPb
CKBa>KWUHbI.

C uenbil CHUMXeHUs BbIBPOCOB 3arpsAsHAOWMX BewecTs B aTtmocdepy npu
pa3paboTke 1 3KchnnyaTauumn KapbepoB NpeaycMaTpmuBatoTcs cnegyowme MeponpuaTus:

- npegBapuvTernbHOe YBIiaXHEHMe ropHON MaccChl B MaccuBe.

- YBNaXXHEHWe paspbIXIIEHHOW TFOpHOM Maccbl B pasBane W Ha cknagax -
OCYLLEeCTBNAETCA B OCHOBHOM C MCMOMIb30BaHNEM MNepenBUXHbIX YCTAaHOBOK. YBIaXHeHue
rOPHOW MacCbl C OOHOBPEMEHHOW WHTEeHcudMKaumen ee perasauumn mnocre B3pbiBa
NPOUCXOAUT C UCNOSIb30BaHMEM MNEpPEeaBUMKHbBIX BEHTUNSALMOHHO-OPOCUTENbHbBIX YCTaHOBOK,
npy 3TOM Hapsgy CO CHWXKEHWEM nbineobpas3oBaHMs dTa cxema no3BonseT B 3—4 pasa
COKpaTUTb BpeMda npocTos 00opyAoBaHMA Mocfne npoBeAEeHNs MacCoOBOro B3pbiBa.
YBnaxHeHne TropHOM Maccbl Mpu neperpyske ee W nNpu MNOrpyske Ha cknagax
OCYLLIECTBNAETCHA C UCMOSIb30BaHWEM CTaLMOHAPHbBIX OPOCUTESTbHBIX YCTaHOBOK.

- NbifeynaBnuBaHve Ha 3KcKaBaTopax B MeCTax MneperpyskM ropHoW Maccbl C
MCNONb30BaHMEM acnMpPaLMOHHbIX CUCTEM, COCTOALLMX U3 YKPbITUIA U MblfieyrnaBnmBaroLwmnx
ycTaHoBOK. [1ns nbinenogaBneHus npu paboTe pOTOPHbIX 3KCKAaBATOPOB MNPUMEHSAETCH
cMcTemMa nblleoTcoca M OCaXOEHWSA Mbifiv C MOMOLLBI OPOLUEHUS UnM B cneumnanbHbIX
nbineocagutensix. MNeinenogasneHune npu paboTte akckaBaTopos, O6ynbao3epoB, CKPenepos,
OLHOKOBLLOBbIX MOrPY34MKOB OCYLLECTBIISIETCA OPOLUEHMEM TOPHOW MacCbl C MOMOLLbIO
CaMOXOOHbIX TMAPOMOHUTOPHbBIX YCTAHOBOK Ha ©a3e aBTOMAalUWH C 3anofiIHEHHbIMW BOLOW
unctepHamu, obecneymBarolMx opolleHne 3aboeB Kak C BepxHeW, Tak U C HWXHeWn
NnoLaaoK yCcTynos.

- MNonuB aBTOAOPOT.

- yCTaHOBKa Ha BbIXNOMNHbIX Tpybax paboTatolen TEXHUKA KaTanuTUYeCcKuX
HenTpanmnsaTopoB, obecnednBaroLnx cHKeHne BolbpocoB CO Ha 86 %, yrneBogoponoB Ha
30 %, NOx Ha 50 %;exxemecsyHasn perynupoBka AsuraTesnien BHYTPEHHErO0 CropaHnsa MaluwH
N MEexaHU3MOB.

[na nonvBa M OpOLUEHUS Yalle BCero NPUMEHSIOT KapbepHyl (LaxTHYK) Boay W
neHy, a Takke Ans MblnenofaBfieHns MPUMEHSIIOT HEWOHOreHHble BOAHble Aucrnepcumn
akpunoBoro cononuvepa, obpasyloLlero Ha NOBEPXHOCTU NONMMEpPHYLo nrieHky. CpeacTtso
06paboTKkn NOKPbITUA JOPOr BbIOMpaOT B 3aBUCUMOCTU OT BPEMEHU rofa U KnMMaTU4eCKuX
yCrnoBuM.

KapbepHbie 800bI

KapbepHble Boabl (hOPMUPYIOTCA B OCHOBHOM M3 MOA3EMHOr0 BOAOMPUTOKA, ApEeHaXa
MOBEPXHOCTHbIX BOA W aTMocdepHblx ocagkoB. KapbepHble BOAbl  3arpsi3HEHbI
B3BELUEHHbIMW BeLeCTBaMM U PAaCTBOPEHHBIMU XMMUYECKMMU BeLLeCTBaMM, nepeLueawmmm
B pacTBOp B Mpouecce KOHTaKTMpOBaHMS BOAbl C PYAHbIMM MUHEpanamu, BMeLlatoLlen
nopogon. Mx oTkauMBalOT Ha MOBEPXHOCTb M pasMellarT B MNpygax-oTCTOMHUKaxX Ans
OCBETNEHMS.

Mpn  HanuuMm  cucTteMbl  OCyLleHust  oTpabaTbiBAeMOro  MeCTOPOXAEHUs C
MCNONb30BaHMEM BHELLUHMX KOHTYPOB BOAOMOHMXKAKLWMX CKBaXXWH OTKaydMBaeMble BOAbI
00Obl4HO He copepkaT 3HaAYUTENbHbIX KOSIMYECTB 3arpsi3HeHUn, C HUMKM obpaluatoTcs Kak C
YCNOBHO-YUCTbIMU.
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XUMMYECKMA COCTaB KapbepHbIX BOA 3aBUCUT OT cocTaBa W peakuyMOHHOM
CNoCcOBHOCTN MWHEpPANoB M BMeELWAKLWKUX nopon paspabatbiBaeMbiX MeCTopoxaeHun. Wx
KONUYeCTBO orpeaenseTca rmaporeoniornyeckumMm . MeTeoposiorM4eckuMn  yCrnoBusmMm
panoHa ropHbix pabor.

Bo MHormx cnydasx cOpoc kKapbepHblX BO4 B OKpyxarwowyt cpegy 6e3
npenBapuTenibHOM OYUCTKU NPUBOLMT K HEOONYCTUMOMY 3arpa3HeHuto npupoaHbix Bod. C
Lenblo 3awmThl nocnegHnx uenecoobpasHa opraHM3aumsa UCNONb30BaHUS MakKCUManbHOro
KONMYecTBa KapbepHbIX BOA ANA KOMMEHcauuum noTepb BogHoro 6anaHca npeanpuaTus,
nbinenogasneHns, OPOLLEHNSA aBTO40POr U APYIrMX NbINSALWNX NOBEPXHOCTEMN.

KapbepHble Bofbl, cbpacbiBaemble B OKpYXXaloLyk cpedy, nognexart OvucTke oT
3arpsi3HeHui, B OCHOBHOM OT B3BELUEHHbIX BEeLWeCcTB, METOAOM OTCTanBaHUS.

BcekpbiwHbIe nopodbi

BcKkpbllwHbIe nopoabl pa3MeLlaloT B OTBasibl BCKPbIWHbIX nopod. OTBanbl okasbiBaloT
HeraTMBHOE BO34ENCTBME Ha OKPYXaloLlyl cpeay, 3akniovatroleecs B U3bATUN 3eMenb Ans
UX pasMeLleHnsi, BblAENEeHUM MbiNn NpU BETPOBOM CHOCE C MNOBEPXHOCTEN OTBanoOB,
obpasoBaHnn gpeHaxHbIX BOA NpUY BbiNageHnn aTMOCEPHbIX OCaAKOB Ha OTBarl.

3.2.2 Bos3genctBue Ha OKpyXawLwyk cpeay npu pas3paboTke KOpPEeHHbIX
(PyAHbIX) MecTopOXAeHUN NoA3EeMHbIM CIOCOGOM

Mpn paspaboTke MECTOPOXAEHUM MOA3EMHbLIM CNOCOOOM HeraTMBHOE BO3AENCTBUE
Ha OKpY)KatoLLyt0 cpefly 3aKnoyaeTcs B CreayoLem:

- MpoxogKa BCKPbIBAKOLWMX M MNOArOTOBUTENbHLIX BblpaboOTOK MO MNyCcTbiM Mopodam
cBsA3aHa C npobrnemon TpaHcnopTUpoBaHuA 6Gonblworo obbema nopoabl OT 3abos Ha
NMOBEPXHOCTb U CKNaANPOBaHNSI €e Ha MOBEPXHOCTM;

- Npoxoaka BbipaboOTOK OCYLLECTBRSETCHA, Kak npaBuno, OypoB3pbiBHbIM CMOCOOOM
LINYPOBLIMK 3apsiAiaMu, YTO CBSI3aHO C OONbLUMM BbIGPOCOM SO0BUTBLIX BELLECTB M Mbiw,
KOTOpbIE NPV NPOBETPUBAHUUN NPOXOAYECKNX 3a00€eB nonaaatT B atMocdepy;

- OCylleHWe MOA3EMHbIX BbIpabOTOK COMNPOBOXAAETCA MOHMXEHWEM  YPOBHS
NoA3eMHbIX Bog ¢ OpPMUPOBAHMEM OEMNPECCUOHHON BOPOHKU, N3MEHEHMEM BOAHOMO
OanaHca TeppuTOpUW, BIUAKOWEro Ha MNOBEPXHOCTHbIE BOAOTOKM W BOOOEMbI,
rPyHTOBble BOAbl M BOAHOOOMOTHbIE Yroabs, pacrnosioXXeHHble Ha BogocbopHOM
nnowaan. CHWKEHME YPOBHA MOA3EMHbLIX BOL MOXET Bbi3BaTb TaKkKe BbICbIXaHue
Konoaues 1 BO403ab0OpPHbIX CKBAaXWH;

- gobblda nonesHbiX MckonaemblX (OYUCTHble paboTbl) OKasbiBaeT 3HAYMTENbHOE
BO3AENCTBME Ha Heapa 3a CYET U3bSATUS TOPHOW MacChl U3 HeEOP M HapyLIEHUS COCTOSHUSA
reoniorm4yeckon cpenbl, KOTopoe nposBnsieTcss B GOPMUPOBaAHMM MOA3EMHbIX MOMOCTEN, B
N3MEHEeHUN NOoSen HanpskeHW B rOPHOM MacCuBE, U Kak CreAcTBME, ero CTPYKTYPHbIX
XapaKkTepPUCTMK N CBOWCTB, B HAPYLLUEHUM LUPKYNMPYIOLWMX B Hegpax BOLOHOCHbLIX, ra3oBbiX
n gpyrmx notokoB. lMpoucxogaT npoBanbl, nNpocedaHusi, obBarnbl, ONON3HN U CMELLEeHne
GnOKOB rOPHbIX NOPOA, W3MEHEeHUs NOPOXOAT, roOpHble yAapbl WU BHe3anHble BblIOPOCHI,
paspyLalT MHXEHEPHbIE COOPYXKEHUS;

- oTOOMKa pyabl NPU OYMCTHbLIX paboTax NPOM3BOAUTCA B3pbiIBAHWEM BEEPOB CKBAXXMH
M conpoBoxpaeTcs ewe 6onbwuMn, 4Yem npu npoxoayeckux paboTax, Bbibpocamu
A00BUTBIX BELWECTB U Nbinn. MNMpy npMMeHeHMn camoxogHoOro obopyaoBaHUs ¢ AM3eribHbIMK
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ABUraTensaMyM Ha TPaHCMOPTHbLIX WU MOrpy304HbIX paboTax BblAENATCA BbIXNOMHbIE rasbl
(okcunabl a3oTa, yrnepoaa, AUoKcuabl cepbl).

MbinNb BbIgENAETCA Takke C NOBEPXHOCTU MOPOAHbLIX OTBArioB W CKaZoB MOME3HbIX
NcKonaembilXx.

Bce aTO HeraTMBHO OEWCTBYET Ha OKpYXalLlylo cpeny, BKNoYas aTMOCdepHbIN
BO34yX, MOBEPXHOCTHblE W MOA3EMHble BOAbl, MOYBEHHbIA MOKPOB, PaCTUTENbHbLIA U
XXWUBOTHbIN MUP.

B Ttabnuue 3.7 npeacTtaBneHbl OCHOBHbIE 3MUCCUW MNpPU NOA3EMHOW pa3paboTke
MECTOPOXOEHUN.

MHTeHCcMBHOE nbine- W rasoobpasoBaHWe MpPOMCXOOUT BO BPEMS  CrieaytoLlmx
npoLeccoB: BypeHune LWNypoB 1 CKBAXXWH; B3pbiBaHWE M NOrpy3ka B30OPBaHHOW rOPHOM Macchl;
TpaHCNOPTMPOBKA, NOrpy3ka u neperpyska Cbipov pyabl U NOPOAbl; rPOXoYeHne, ApobnexHue;
paboTa npoxogyeckux, A0ObIYHBIX M NPOYNX MaLUMH U MexaHu3amoB. OaHako, NoABepraschb
npoueccy NbinenogasneHns u rmgpoobecnbiiMBaHns, U NPOXoasa MO ropHbIM BblpaboTkam
3anblfeHHbIM BO34YX MOYTU NOSIHOCTLIO CaMOOYULLIAETCS.

Tabnwnuya 3.7 — OCHOBHble 3MUCCUM NPU NOA3EMHOM pa3paboTke MeCTOPOXAEHUI

OcHoBHoe
Qtanbl 1 BUABI paboT Pe3ynbTaTtbl paboT| TeXHoNorn4yeckoe 3muccum
obopynoBaHue
BckpbiTne

BEBP; Bblemka, TpaHcnopT u nogbeMm | [opHble MoabemMHble [MycTtas nopoaa;
FOPHOWM Macchbl; NPOBETPUBAHUE; BblpaboTKy; MaLUWHbI; nbinb;
OoTKayka BOAbl; BO3BEJEHME Kpenu; |ropHas macca nebekn; Nonku, |rasoobpasHble
MOHTa)X METanfIOKOHCTPYKLMHN, nepeaBwXXHble NpoAayKTbl
MexaHM3MOoB 1 06opyaoBaHus onany6ku; B3PbIBHbIX

Hacocbl; paboT; WaxTHble

BEHTUNATOPLI, BOAbI

npoxoayeckoe

BypoBoe un

norpy3o4yHoe

obopynoBaHue

MNoarotoBka

EBP; Bblemka, TpaHCcnopT u nogbem | [lopHble MoabemMHble [MycTtas nopoaa;
rOPHOW Macchl; NPOBETPUBAHME; BbIpaboTKu; MaLUUWHbI; Nbinb;
OTKauyka BOAbl; BO3BEAEHNE Kpenu; |ropHas macca npoxoayeckoe razoobpasHbie
MOHTaXX METasnfTIOKOHCTPYKLINA, BypoBoe un NpoaYKThI
MexaHM3MOoB 1 06opyaoBaHus norpy3oyHoe B3PbIBHbIX

obopyaoBaHue; |paboT; WaxTHble

MaLUVHbI U BOAbI

obopynoBaHue

AN BO3BeOEeHUS

Kpenwu; Hacocsl;

BEHTUNATOPDI

OuyuncTtHasa gobblya
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OcHoBHoe
OTanbl 1 Buabl paboT PesynbTaThl paboT| TexHonormyeckoe Omuccmm
obopyaoBaHue
BEBP; Bbinyck, TpaHcnopT 1 nogbem | Coipas pyaa; MoobemHble [Myctasa nopoaa;
pyabl ¥ NOPOAbl; NPOBETPUBAHKE; | MyCTas Nnopoda | MaLUMHbI U MNbinb;
OTKa4yka BOAbl; nogaepxaHume KOMMEKChb; razoobpasHbie
OYMCTHOrO NPOCTPAHCTBA; BypoBoe, NpPOaYKTbI
BTOpUYHOE apobneHune 3apagHoe u B3PbIBHbIX
norpy3oyHoe paboT; WaxTHbIe
obopynoBaHue; |BoAbl
NOKOMOTMBBI,
BaroHbl,
onpokuabiBaTenm
; KOHYCHblE,
LLeKoBble
apobunku;
Hacochbl;
BEHTUNATOPDI
TpaHcnopT; noabewMm; OTBansbl NoabemHble [MycTasa nopoaa;
oTBanoobpasoBaHue MaLLUMHbI 1 Nbinb;
KOMMEKCbI; €CTECTBEHHbIN
NOKOMOTMUBHI, CTOK C MOPOAHbIX
BaroHbl, oTBanoB
onpokuabiBaTtenu
; aBTOTPAHCMOPT,
Oynbaosep.l

OcHoBHOM (hpakTOp BNMAHUA Ha BOAHYI cpeady — COpOC LWaxXTHbIX BOA, 3arpA3HEHHbIX
B3BELUEHHbIMW YacTMuaMm W pPacTBOPEHHbIMU XMMUYECKMMU BeELLECTBaMW, a Takke
NMOBEPXHOCTHBLIA CTOK C MOPOAHbIX MU PyAHbIX OTBanoB. Kpome Toro, B N0A3€eMHbIX YCNOBUSAX
3arps3HATCA APEHUPYEMbIE TPYHTOBbIE BOAbI, @ NPU OTKayke LaxTHOM BoAbl obpasyoTcs
AEeNPEeCCUOHHbIE BOPOHKN, paanyc KOTOPbIX MOXET JOCTUraTh 3HAYMTENbHbIX pa3MepoB.

YcTponctBo 060POTHBLIX CUCTEM BOAOCHAOXEHWUSA, UCMONb30BaHNE LWAXTHbLIX BOA AN
uenen nbienogaBneHna U OpOLUEHUS MbINSWUX MOBEPXHOCTEN, NMKBMAAUUA OTBAaros,
COKpalleHne TMOCTyrnneHna npumMecen B CTOYHble BOAbl MyTeEM COBEpPLLUEHCTBOBAHUSA
TEXHOJIOrMYEeCKNX  MPOLEeCcCOoB  ABNAKOTCA NepBooYepenHbIMW  3ajadaMy  KOMMnekca
MepOoNpUATUA, Npeaynpexaarlmnx 3arpa3HeHne BOAOTOKOB U BOAOEMOB CTOMHbIMU BOAAMM.
Bce npeanpusats ¢ nog3eMHbiM  cnocobom  pa3paboTkM  MecTopoXaeHun o0bsi3aHbl
OCYLLECTBNATb O4MCTKY cOpacbiBaeMbIX B OKPY>KatOLLYIO Cpefy CTOYHbIX U LWaXTHbIX BOA,.

CnegyeT oTMeTUTb, YTO Aobblva pyabl NOA3eMHbIM cnocobom TpebyeT cylecTBEHHO
MEHbLUEr0 OTYYXOEHUS 3eMeflb M He BbI3blBA€T CTOSb 3HAYUTENbHbLIX HapyLIEeHUn u
N3MEHEeHUN NHPPACTPYKTYpbl M NaHAWATOB, Kak OTKPbITblE FOpHbIe paboThl.

99



UTC 49-2017

3.2.3 Bos3gencTtBMe Ha OKpyXawluyr cpeny nNpu nepBUYHOM nepepaboTke
MUWHepanbHOro CbipbA

[obbiToe B npouecce NpoBeAeHUs FTOpHbIX paboT MMHepanbHoe Cbipbe NoABepraeTcs
nocnegytowiern nepepabotke C LENbi M3BMEYEHUS COOEpXalUXCsl B HEM AparoueHHbIX
meTannoB. [lepBnyHaa nepepaboTka MMHEPAnbHOrO Cbipbsi OObIMHO OCYLLECTBNSAETCA Ha
crneumanbHO NOCTPOEHHbIX PabpuyHbIX KOMMMEKcax ¢ NpUMeHeHnem Hambonee NpUroaHbIX
AN1s1 3TOro TeEXHOMNOrMn oboralleHns n rmgpomeTtannyprin (cm. pasgen 2).

PaboTta komnnekca, Beaywero nepBuYHy0 nepepaboTky MWHEepanbHOro Cbipbs,
COMNPOBOXOAeTCs TEXHOreHHbIM BO3AENCTBUEM HA ANEeMEHTbI OKpYXKatoLen cpeabl:

- 3arpsisHeHMeM aTMocdepHOro Bo3gyxa NbiNbld U rasamu, BblAENALWMMUCA Ha
abpukax B npoueccax oboralleHuss u rmgpomMeTansypruyeckon nepepaboTkm pyaHOro
mMaTepuana, ¢ pyaHbIX CKIagoB U XBOCTOXPaHUMNULL, APYrUX NbIAAWMX NOBEPXHOCTEN;

- BblgeneHnem rasoB npu paboTe aBTOMOOWNBHOrO TPAHCMOPTA, BbIMNOMHEHWM
NOrpy30YHbIX M TPaAHCMOPTHbLIX PaboT, CKUraHMm TONAMBaA B MPOMbBILUSNEHHbIX KOTEMbHbIX
n/vnn B ABC anekTporeHepaTopoB;

- TEeXHOreHHbIM BWSIHUEM Ha rmapocgepy B CBA3N C 3a00pPOM BOAbl U3 NPUPOLHbIX
BOAOEMOB, COPOCOM B HUX CTOYHbIX BOZ, BbliNageHMEM 3arpA3HEeHHbIX OCafKoB M Mblin U3
aTMocdepbl, U3MEHEHMEM YPOBHSA MOA3EMHbIX BOA B pe3ynbTaTe OCYLUEHUS TFOPHbIX
BbIpabOoTOK;

- BO3AENCTBMEM Ha 3eMnn, NOYBbI, HeApa WU T.M., B TOM 4Yucre n3-3a obpasoBaHus n
pasmeLLeHNs XBOCTOB (habpuyHom nepepaboTkm B XBOCTOXPAHUNULLAX U HA NOSIUIOHaXx;

- (pusnyeckumn BO3AENCTBUSMU — LLUYMOM U BUBpauunen npu akcnnyataumm TEXHUKK
n obopyaoBaHUs, COKpalleHMsM nrowagen MecToobuTaHun npeactaBuTeENEn MECTHOW
doayHbl.

B tabnuue 3.8 npeacTtaBneHbl OCHOBHbIE 3MWUCCUM MPWU MEPBUMYHOM nNepepaboTke
MUHEparnbHOro Cbipbs Ha abpudHbIX KOMMSeKkcax no Haubonee pacnpocTpaHeHHbIM
TEXHOSOMMSIM C UCMOSb30BaAHMEM LIMAHUCTBIX PAaCTBOPUTENEN.

Bbi6pockl 8 ammocghepHbIl 8030y X

Mpn nepBuyHON nepepaboTke MUHEpPanbHOro Chipba Ha ¢abpukax B aTMocdepy
BbIAEMNSATCA Mblflb HEOPraHM4yeckas M XUMUYECKMEe BELLeCTBa, Nepexogsline B rasoByro
a3y U3 TEXHONOMMYECKNX PacTBOPOB.

MbiNb  BbIOENSETCS Ha NepBblX CTaAuMaX OpraHWM3oBaHHOW nepepaboTkM npwu
TPaHCNOPTMPOBAHUN MUHEPASIBHOIO Cbipba Ha ornepauun OpobneHus/rpOXOYeHNa U cammnx
3TUX onepauunsax npu pabote ¢ pyaor HU3KOM (3aBOMHON) BNaXXHOCTW.

Tabnwnua 3.8 — OcHOBHble amuccum npu pabpuryHon nepepaboTke pya AparoLeHHbIX MeTannoB

OcHoBHoEe
OTanbl 1 BUAbI paboT PeaynbTaThl paboT| TEXHONorm4eckoe Omunccum
obopyaoBaHue
MpepoboralleHne n copTMpoBka
PeHTreHomeTpudeckas cenapauus; |borataqa pyaa; PeHTreHo- un BaBelueHHbIe
dpoTOoMeTpUuyeckas cenapauus nyctas nopoga |doToMeTpuyeck |BellecTBa; Boaa
ne cenapatopbl |OT MPOMbIBKU
pyAbl

Pyno- v nynenonogrotoBka
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OcHoBHoe
OTanbl 1 BuAbl paboT PesynbTaThl paboT| TexHonorm4yeckoe Omuccmm
obopyaoBaHue
[pobneHne n rpoxoyeHne pyabl; nynena gnsa KoHBenepsl, BaBelueHHble
nonycamomsmeribyeHue, LapoBoe |AanbHenwen Apobunkn, BeLLeCTBa;
namernbveHue, knaccudurkauma, B |nepepaboTkm rPOXOThl, Bblbpockl 3B ot
TOM YuUCre B LUMAHUCTOM cpeae; MenbHULbI, TEeXHoJSIormyeckor
CryweHue knaccudukaTop |0 obopynoBaHus
bl, CTyCTUTENMU
OboralyeHue
paBuTaumoHHoe oboralleHue; KoHueHTpaTbl OboratutenbHoe | B3BelleHHble
drioTaLmMoHHoe oboralleHue; rpaBuMTaLMOHHbIE |0BOpyadOBaHME | BELLECTBa;
oborauleHne B TsSHKeNbIX cpeaax : nnnn Bblbpockl 3B ot
(orIoTaUNOHHbIE; TEeXHosIornyeckor
XBOCTbI o obopynoBaHus;
oborauieHus XBOCTbI
oboralleHus
ArmTaumoHHoOeE BblllenavymBaHue ¢ unbTpaumen
ArntaumoHHoe unaHupoBaHue pya, | XBOCTbl ArntaTopsl, Beibpocel 3B ot
KOHLUEHTpaToB, XBOCTOB LUWaHMpPOBaHUS; | PUNbTPbI, TEeXHosIornyeckor
oboraileHuns; punbTpaums, 3oMo0Tocodepxa | LemeHTaTopbl, o obopynoBaHus;
OTMbIBKa KEKOB; OCaxaeHue LLne ocagku; 3NEeKTPOnn3epbl | XBOCTbI
GnaropogHbIX MeTannos 0060pOTHbIE LUMaHMpoBaHus
pacTBopbl
CopbumnoHHOe umaHmpoBaHme
MpenBapuTenbHoOe UnaHMpoBaHue | XBOCTbI ArntaTopsl, Beibpockl 3B ot
PyA4, KOHLEHTPaTOB, XBOCTOB LUMaHMpoBaHus; | copbuMOHHbIE TEeXHOsIormyeckor
oboraileHuns; copbunoHHoe 30M10TOCOAEpKA | MayvyKku, KOMOHHbI |0 06opyaoBaHus;
UnaHMpoBaHWe; BblaeneHne Lne ocagku; Ans gecopodbummn, | XBOCTbI
HacblLeHHoro copbeHTa ¢ 0060pOTHbIE 3NeKTponu3epbl | LMaHMpoBaHUS
aecopbuunen GnaropodHbix pacTBopbI
MEeTasioB 1 pereHepauuen;
ocaxaeHue 6naropoaHbIX METannoB
MHTEeHCMBHOE LUMaHNpoOBaHNE KOHLEHTPaTOB
[MoaroToBka KOHLIEHTPATOB K XBOCTbI ArutaTtopsl; Beibpockl 3B ot
nepepaboTke; MHTEHCUBHOE WHTEHCMBHOIO 3NEeKTPONn3epsbl, | TEXHONOIMYECKOr
UnaHMpoBaHue; oTaeneHne LUNWaHMPOBaHUS; |LUeMeHTaTopsbl 0 obopyaoBaHus
pacTBopa C ocaxaeHnem meTtanna |3onoTocogepxa
Lne ocagkm

[NnaBka meTannocogepXalmnx ocagkoB

CyLLIKa OCaKoB; LLUNXTOBKa, MNniiaBKa
Ha CJTUTOK 30J10TO NnuratypHoe

CnnTku 3050710
nuraTypHoe

CywwunbHoe 1
LLUMXTOBOYHOE
obopynoBaHue,
nnaBunbHbIE
neym

Beibpocel 3B ot
TEXHOMNorn4eckor
0 obopynoBaHus
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OcHoBHoOEe
OTanbl 1 BuAbl paboT PesynbTaThl paboT| TexHonorm4yeckoe Omuccmm
obopyaoBaHue
CknagupoBaHne XBOCTOB
CknagmpoBaHne XBOCTOBOM MyJibMbl | XpaHunumLia TexHonornyeckn |B3BelleHHbIe
B HANMMBHOE XBOCTOXPAHUIINLLE; XBOCTOB N TpaHCnopT; BellecTBa;
CryweHue, ounstpauus, unaHupoBaHua | TpybonpoBoabl, |Bblbpockl 3B oT
CKnagmpoBaHue KEKOB oTBansbl MOPOTEXHUYECK |MMOPOTEXHUYECK
dunbTpaunn; crylieHne nacrosoe, Nne COOPYXXEHUSA, |UX COOPYXXEHUM;
CcKnagmpoBaHun nacTbl NOJSINTOHBI, XBOCTbl
(3aryLueHHon nynbnbl) 3KCKaBaTopbl LMaHNpoBaHuS;
CTOYHble BOAbI

[Ona noHWXeHMs nNbiNEBbIAENEHNS Ha onepaumsix TPaHCNOPTMPOBaHWA pyabl,
APOOGNEeHNa M rpoxXodeHUss NPUMEHSETCA OpOLLUEHME NbINASAWMUX MNOBEPXHOCTEN, KOTOpPOE
OObIYHO CHWMXaeT KONMMYEeCTBO BblAENsSiEMOW MbiNM C BbICOKOWM 3dhdeKTUBHOCTLIO. [locne
ApobneHna 0o 3agaHHOW KPYMNHOCTM pyda NoJaeTcsa Ha onepauuio M3MeNbYeHUd, KoTopas
npoucxoauT B BOAHOW Cpee W BblAeNeHne Nbinv NpekpallaeTcs.

Onepauuu N3mMenbyeHus OCYyLLECTBNATCS B MenbHMLUax (wapoBbix,
noslycaMmomsamMernbyeHunsi, camou3mernbyeHns). BbigeneHns B rasoByo a3y Ha aTom
onepauun MNpoOUCXOLAT TOMNbKO MPWU MPUMEHEHUM TEXHONMOMMKU U3MENbYEHUS B LIMAHUCTOMN
cpege. C OTKpbITbIX MOBEPXHOCTEW MNyfbn M TEXHOMOMMYECKUX PacTBOPOB (MEnbHULbI,
KnaccudukaTopbl) BbIAENATCA Napbl LMaHUCTOro Bogopoaa (rmapounanmng).

Mapbl UMaHMCTOrO BOAOPOAA BbLIAENATCA HA KaXaon onepauum € LMAHUCTbIMK
nynbnaMmm M pacTBopamMu 3a CYeT rmgponusa umaHuga Hatpus. [Mpyn mcnonb3oBaHuM B
TEXHOMOrMsIX PacTBOPOB LLENOYEN U KMCNOT (onepauumn M3BeCTKOBaHMs, gecopbuum u T.n.),
dnoTtopeareHTOB B rasoByl a3y nepexogdaT MPUMEHSEMblE peareHTbl Kak 3a cyeT
ncnapeHuin, Tak 1 3a cyeT kanneyHoca u gndpdysmu.

B KonnMyectBEHHOM OTHOLWUEHUN BbIOPOCHI XUMUYECKMX BELLECTB B aTtmocdepy
BapbUPYKOTCS B OCTATOYHO LUMPOKMUX Npefenax u 3aBUCAT OT NPUMEHSIEMbIX KOHLEHTpaummn
peareHTOB, KOHCTPYKLMOHHbIX OCOBeHHOCTEN 06OpyoOBaHUMA WU UX FE€OMETPUYECKMX
pa3mMepoB.

CmoyHbIe 800k

B HacTosiwee Bpemsi npu pabpuyHbIX TEXHONOrMAX nepepaboTkn pyn NoBCEMECTHO
MCNONb3YITCA CUCTEMblI MOBTOPHOrO MNPUMEHEHUA BOAHOW asbl B CUCTEMaX MOMHOro
obopoTHoro BogocHabxeHnst 6e3 cbpoca TEXHOMNOIMYECKMX CTOYHbBIX BOA B OKPYXKatoLLYHO
cpeay. OnuTenbHbIA ONbIT 3KcnnyaTaumm cucteM 6eccToyHOro BogocHabXXeHns nokasan Ha
BO3MOXHOCTb HernpepbiBHOM paboTbl nNpeanpustuin 6e3 cbpoca TEXHONMOIMMYECKUX CTOYHbIX
BOA Npu CTabunbHbIX NokasaTensax n3BnevyeHns Nones3HbIX KOMNOHEHTOB.

[na onTummsaumm BoAHOro GamnaHca npeanpuaTUS U UCKIIOYEHUS HakannmBaHUs
N3MNULLIKOB TEXHOSOMMYECKUX PacTBOPOB NPUMEHSAIOTCA OpraHM3auMOHHblIE MEPONPUATUS MO
MUHUMM3aUMM NOTpebneHnss CBeXen BOAbl, UCMNOSMIb30BaHMIO C MaKCUMaribHOW MOSIHOTOM
00OpPOTHLIX BOA TaM, r4e 3T0 BO3MOXHO.

Xeocmbi nepgu4Hol rnepepabomku
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B npouecce nepBuMyHOM nepepaboOTKM MUHEPAnbHOrO Cbipbs MO  abpnyHbIM
TexHonornsm obpasytoTca XBOCTbl OOOraweHnsa u/vnv LMaHMpoBaHWS B BUAE XBOCTOBbIX
nynbn. B 3aBMCMMOCTM OT TEXHOMOrMU NnepepaboTkM XBOCTOBbIE NyNbMbl MO0 cKNnagupytoTcs
B HanvBHbIE N HaMbIBHblE XBOCTOXpaHMnMLa Hanpsamyto, nmbo noasepraloTca punbTpaumm
N CKnaguvpyroTca B Buae (punbTpauuMoHHbIX KekoB. BapuaHTOM  cknaguMpoBaHus,
NPUMEHSIIOLLMMCA  [OCTAaTOMHO pPeaKko, SBMAeTCs pasMelleHMe B XBOCTOXPaHUMuLLE
3aryLeHHOW Nynbbl NOCNe «NacToBOro» CryLUeHns.

Mpn XpaHeHUM XBOCTOB B XBOCTOXPAHWUNULLAX BO3MOXHA 3MWUCCUSA TEXHOMEHHbIX
BELLECTB B NOA3EMHbIE BOAbI C ApeHaXamu Xunakon dasbl Yepes foxe rmapoTexHU4ecKoro
coopyxeHus. [py onacHOCTU 3HAYUTENBHOrO TEXHOMEHHOro BO3AEWCTBUS HA MNOA3EMHbIE
BOAbl, MNpeBbILAWeEro YCTaHOBIIEHHbIE HOPMAaTWBbl, OCYLLECTBNSAKT CTPOUTENbCTBO
CUCTEMbI MNepexBaTa OpEeHaXeh WUNN 3KPaHUPOBaHME floXa C UCMOSIb30BAHUEM MECTHbIX
BOAOYMNOPHbIX MaTepnanos, a Npu UX OTCYTCTBUN — CUHTETUYECKNX reomeMObpaH.

XBOCTOXpaHUnNUia oOkasblBalOT OMNpeaeneHHOe TEXHOreHHoe BO34EeNCTBME Ha
OKpY>XaloLyo cpeny, 3akmnovatoleecs B U3bATUN 3eMerb ANs UX pa3MeLLEHUs!, BbiAENeHNN
NbININ NPU BETPOBOM CHOCE C CyXMX NOBEPXHOCTEN

B tabnuue 3.9 npuBedeHbl OaHHblE MO KOMMYECTBY MbiNK, CAYBAEMOW C MNIISHKEN
XBOCTOB PasfnMyHON BNAXXHOCTU NPU pasnnUyHbIX CKOPOCTSIX BETpa.

Tabnuua 3.9 — Nokasatenu cayBaHWs NbINN C MNbISLUX NTOBEPXHOCTEN NPU OTKPbITLIX FOPHbIX
paboTax

Ob6bekT YaenbHoe coyBaHue Mbinu, Mr/m>-c,
XapakrtepucTuka obbekTa
nblneHns npu CKOpOCTAX BeTpa, M/C
Ho 4 6-8 10
MoBepxHOCTb | XBOCTbl BNAXHOCTbIO 2 % — 4 % 2,8 130 400
XBOCTOXpaHWUI | XBOCTbl BAaXXHOCTbIO 4 % — 6 %
nLy, 1,8 35 60
XBOCTbI BNaXkHOCTb0 8 % — 10 % 1,2 12 25

3.2.4 Bo3gencTBMe Ha OKpYyXaloLlyko cpeay nNpyM MCNofib30BaHUU FreOTEXHONOMMn

B nocnegHee BpemMsi 4OCTAaTOYHO LWUMPOKOE pacrnpocTpaHeHue nonyyura TeXHONorns
KyYHOro BbilLenavymBaHns gparoleHHbIX MeTasnsfos 13 pya.

OTa reoTexHOmorMss OCHoBaHa Ha hopMupoBaHum WwTabenen pygHoro marepuana Ha
OTKPbITLIX Mfowagkax ¢ ux obpaboTkon pacTBOpamu, CcoaepXawumn pacTBopuUTenb
AparoueHHbIX MeTasnsioB, B KayecTBe KOTOpPOro Hamboree 4acto NPUMEHSETCA uMaHug
HaTpusi. PygHble  wrtabenu  opraHuM3yloTcA  Ha  cneumanbHO  06opyaoBaHHbIX
rMapon30NNPOBaHHbIX nnowagkax, NO3BOSIAOLLMX MOSNTHOCTbIO nepexeaTbiBaTb
APEeHVpyoLWmne Yepes Teno wrabens umaHucTble pacTBOPbI, coaepXallume pacTBOPEHHbIE
30510710 1 cepebpo. PacTBoOpbl Nocne U3BneyYeHnss MeTasnsioB UCNOMNb3YOTCA NOBTOPHO.

OMMCCUAMM NPU  KYYHOM  BbllLeNnavyMBaHUn SBNAIOTCA BblAeneHne B npouecce
opMMpoBaHNA WITabensa n ero nocrneayrLwero OpoLLeHns BpeaHblX BELEeCTB, B YaCTHOCTM
NbINN N UMaHUCTOro Bogopoaa (rmgpoumanunga), B ra3oByto ¢asy (aTMocdepHbii Bo3gyx), a
Takke obpasoBaHue OTpaboTaHHbIX PyaHbIX WTabenen, KOTopble KOHCEPBUPYKOT Ha MecTe
MX PacrofioKEHUs1 C OKa3aHMEM TEXHOMEHHOro BIUAHUA Ha 3E€MHYK MNOBEPXHOCTb U
naHgwagr.
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Ll,pyraﬂ reotexHonorna — noag3emMHoe BbillellavynBaHne, OKa3blBaeT TEeXHOreHHoe
BO3OENCTBME B OCHOBHOM Ha MoA3eMHble BoAbl. YacTb pacTtBopa, 3akadmBaemoro B
Nnoa3eMHbIi FTOPU3OHT, MOXET TEePATbCA. Bennunna noTepb pacrtBopa 3aBUCUT B OCHOBHOM
OT rmaporeosiormn4eckmnx yCJ'IOBI/II7I pal7|0Ha pacnonoxeHund OTpa6aTbIBaeMOFO pyaoHoro tena, B
YaCTHOCTU Harnn4na BoAOYyNnOpHOro ropu3oHTa HMXe 30HbI NpoBeneHNA pa60T.

3.3 [aHHble No 06OOLWEHHbIM 3MUCCUAM B OKpYXawLyr cpeay
npeanpuUATUNA, OCYLLECTBAKLWMUX A00bIYY AparoueHHbIX MeTannoB

B Ttabnuuax 3.10 m 3.11 npuBegeHbl faHHble NO O6GOOLEHHLIM 3MUCCUSM B
OKpyXXaloLWy  cpedy  BpedHbix  (3arpsAsHsowmMx)  BewecTtB  OT  NpeanpusitTum,
OCYLLECTBNALWMX A00ObIMY AparoueHHbIX MeTannoB (BkNoYas o6bEKTbl MHPaCTPYKTypbl).
[aHHble NonyyYeHbl N0 MaTepmanam aHKeTMPOBaHUSA AENCTBYHOLLNX NPeanpUATUIA.

Tabnunua 3.10 — BeliGpochl 3arpsa3HAOLLNX BELLECTB B aTMOCHEPHbIN BO34yX

YnenbHast macca BblIGpocoB KonvyecTeo
3arpsA3HALMX BELLECTB npeanpuUsTUi,
HavnmeHoBaHWe 3arps3HsoLLEro BellecTsa nocre ouncTk, T/roq NpefICTABMBLINX
MuHUMYM Makcnmym AaHHble
A3oTa anokcua 10,58 920,6 16
A30THas Kucnora 0,016 1,46 3
A3oT (Il) okeng, 1,65 149,6 15
Yrnepog (caxa) 0,33 142,6 13
Cepa agnokeng 1,01 241,6 14
CepHaga kucnota 0,000003 8,5 6
Yrnepog okeung 49 864,2 15
Mmapoxnopug 0,00028 0,42 5
Mapoumanng 0,0025 113,4 12
Bens(a)nupeH 0,000006 0,00068 13
dopmanbgerng 0,018 0,77 10
KepocuH 1,68 224.9 15
Kanbuusa okcupg, 0,006 7 1,74 5
Mbinb Heopr. 70 % — 20 % SiO, 4,1 710,8 15
Mbinb Heopr. oo 20 % SiO; 0,000 3 162,2 6
anXKeneso Tpuokcnag 0,07 0,89 5
MapraHey n ero coeanHeHus 0,00002 0,03 6
Meab okeupg, 0,00007 0,0001 3
CBuHeL, 1 ero HeopraHu4eckue coeq. 0,00003 0,017 3
MbILWbSK, HEOpraHNn4Yeckne coeq. 0,003 0,003 1
LinHk okeung 0,0003 0,009 2
AnHaTtpun kapboHaT 0,016 0,21 3
Kanbuun rmnoxnoput 0,003 1,11 3
Hatpui rmgpokcung 0,0019 1,46 10
Auvrnppocynscug 0,000003 0,44 8
Xnop 0,00028 1,9 5
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YaenbHasa macca BblOpocoB Konnuecteo
H 3arpsA3HSOLLMX BELLEeCTB npeanpusTUii,
anMeHoBaHMWe 3arpsi3HSOLLEro BELEeCcTBa nocne ouncTku, T/rog NpeACTABMBLINX

MuHUMYM Makcnmym AaHHble
AmMmunak 0,0002 4,45 3
Tabnunua 3.11 — COpochbl 3arpA3HAIOLLNX BELLECTB B OKPYXKatoLLYyHO cpeay

YpenbHas macca cbpocoB KonuuyecTeo

3arpsi3HSOLLMX BELLECTB NpEeAnpUsITUi,
HanmeHoBaHMe 3arps3HSOLLErO BELLECTBa nocne ouncTku, T/ro NpeACTABMBLIAX

MuHUMYM Makcnmym AaHHbIE
B3BelueHHble BelecTBa 0,081 24,4 9
Keneso 0,0002 1,06 8
Megb 0,000004 0,007 7
HedTenpoaykrbl 0 0,093 9
Hukenb 0,00004 0,01 4
CynbdpaThl 0,403 178,5 7
Xnopuapbl 0,343 46,55 6
LnHk 0,00008 0,026 6
AMMOHMUI 0,006 0,54 5
Hutpatbl 0,004 124,06 6
docdatbl no P 0 0,21 5
Hutputbl 0,0015 0,091 4
deHonbl neTy4yne 0,000008 0,015 2
AnoMUHUI 0,00081 0,00081 1
MapraHey, 0,00017 0,133 6
Lnanuabl 0,00008 0,00025 3
TnoumanaThl 0,00008 0,00008 1
KobanbT 0,00004 0,0067 3
Cypbma 0,001 0,006 1
KpemHuin 11,6 11,6 1
MbiwbsK 0 0,036 2
CsuHel 0,00003 0,011 2

Paspgen 4. OnpeneneHne Hauny4lnX AOCTYMHbIX TEXHOSIOMUN

MpumeHenne HOT HanpaBneHo Ha KOMMMEKCHOe npedoTBpaweHne wun  (unm)
MUWHMMU3aLMIO HEraTUBHOIO BO3ENUCTBUS Ha OKPYXKaloLLYyo cpeay.
B HacToduwee Bpems yTBepxaeHbl «MeTtogudeckue pekoMmeHgaumm no onpeneneHunto
TEXHOMOrMM B KayecTBe Haunydwen AOCTYMHOW TexHonornny» [33], paspaboTaHHble Ha

CHoBaHuu [locTaHoOBNEHUS

MpaButenbcTBa

Poccunckon

depepauun  «O nopsiake

onpepneneHna TexXHONormm B KadecTBe HaI/IJ'Iy‘-ILLIeIZ ,D,OCTyI'IHOI‘III TeXHONOormn, a TakKxe
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pa3paboTku, akTyanusauuun n onybnnkoBaHMs MHPOPMALNOHHO-TEXHUYECKMX CMPaBOYHMKOB
NO HaUIy4LWM JOCTYMNHbLIM TEXHOOrUAM» [7].

OnpepeneHne TEXHOMNOIMYECKMX npoueccos, 060pyaoBaHUA, TEXHUYECKMX CNOCOOOB,
METO4OB B KayecTBe Haunydlen AOCTYMHOW TEexXHONorMM Ans KOHKpeTHon obnactu
NPUMEHEHNS, yTBepXaeHne MeToauYeckux pekoMeHgauum no onpeaesieHno TEXHONOrMm B
KayecTBe Haunydwen [OOCTYNHOM TEXHOMOrMM  OCYLLEeCTBAAKTCA  YNONTHOMOYEHHbLIM
MpaButensctBom Poccuiickon dPenepaumm denepanbHbiM  OpraHoOM  UCMNOSTHUTENBHOM
BNacTu, KOTOPbIN cO3faeT TexHuyeckne pabouve rpynnbl, BKIKOYaKOLWMe 3KCNepToB
3auHTepecoBaHHbIX heaepanbHbIX OpPraHoOB WCMOMHUTENBbHOW BacTu, roCy4apCTBEHHbIX
HayYHbIX OpraHu3auum, KOMMepYeCKUX W HEKOMMEpPYECKUX opraHusauun, B TOM 4ucre
rocygapCTBEHHbIX Kopropauun.

CoyeTaHnemM KpuTepueB [OOCTMXKEHUS LeNnen oxpaHbl OKpyXarwllen cpenbl A5
onpeaeneHns Hauny4dwen JOCTYNHOW TexHonorum sensatTtea [1]:

- HAMMEHbLLUMI YPOBEHb HEraTUBHOIO BO3AEWCTBUS Ha OKPYXatoLLyto cpedy B pacyeTe
Ha efuHULy BpemMeHu unm obbem MpoM3BOOUMONM NpoAayKuun (ToBapa), BbIMNOMHAEMOM
paboTbl, oOKasblBaeMon ycnyrm numbo Apyre npefycMOTPEHHble  MeXAyHapoOHbIMM
porosopamu Poccuinckon ®enepaunmn nokasatenu;

- 3KOHOMUYecKas APPEKTMBHOCTb €e BHEAPEHUSA N SKCNNyaTauuu,

- NPUMEHEHNE pecypco- 1 aHeprocbeperatroLLnx MeToao0B;

- Nepuop ee BHeApeHUs;

- MPOMbLILWSIEHHOE BHEAPEHWEe JTOM TexHosorMM Ha AByxX M 6onee obbekTax,
OKa3blBaOLKNX HEraTMBHOE BO3OENCTBME HA OKPYXXaloLLYIO cpeay.

NHdopMaLUMOHHO-TEXHUYECKUA CNPaBOYHMK MO HaUMy4ywnM SOCTYMNHbIM TEXHOMOMNSAM
paspabaTtbiBaeTcs C Yy4vyeToM umerwmxca B Poccuinckon degepaumm  TEXHONOIUMN,
obopyaoBaHMs, MUHEPANbHOIO Cbipbs, APYrMX PECYpPCOB, a TakkKe C Y4eTOM KIMMaTUYECKUX,
9KOHOMMYECKMX M coumnanbHbiXx ocobeHHocTen Poccuinckon ®Pegepauun. Mpu nx paspaboTke
MOryT MCNOSIb30BaTbCA MeXAyHapoAHble MH(OPMAaLMOHHO-TEXHMYECKME CMPABOYHUKU MO
HaUy4LWwWnM JOCTYMNHLIM TEXHOMOMNAM.

OnpepgeneHne Hauny4Lwmnx TEXHOMNOMMN NPOU3BOAMUTCA HA OCHOBaHUN:

cbopa n aHanusa umeroienca B obiem goctyne MHopMaumn o NPUMEHEHUIO Ha
npeanpusaTuax, AobbiBalowmx pyabl AparoueHHbIX MeTasnnoB COBPEMEHHbIX MepeaoBbIX
TEXHOMNOrMYeCcKnx n TEXHUYECKNX peLueHnn (MHTepHerT, nepuvoaunyeckme
crneuvanMsMpoBaHHble, B TOM 4uUCne OTpacneBble WU3AaHUS TOPHOMPOMBILLIIEHHOMO
npodcuns);

onbiTa CneunanMcToB N SKCNEPTOB, NMPUHUMABLLMX y4acTue B pa3paboTke HacToALLEro
CrpaBOYHMKA B yKaszaHHOW obnactun (oxpaHa OKpyXalllen cpenbl, TeXHonorns [obbiun,
oboralleHunsa n rmgpomeTannyprum n T.n.);

aHanusa martepuanoB crnpaBoyHukoB HOT 1 Haunyywnx NpakTUK B CMEXHbIX N (MNK)
CXOXMUX OoTpacnsx;

AaHHbIX aHKeTUPOBaHUSA ropHoAoObIBaOWMX NPeanpusaTUn, NPpOBEeAEHHOMO0 B Nepuoa
man — aBrycT 2017 roga;

cbopa n aHanmsa nHopMaumm O NEPCNEKTUBHBLIX TEXHOMOMMUSAX N TEXHNYECKMX
peLleHnax: maTepuanbl cneunanmanpoBaHHbIX 34aHUA, NAaTEHTHLIA NOUCK U T. A.

BHegpeHnem Haunyywen [OCTYMHOW TEXHOMOMMU OPUANYECKUMM  NiMUaMU UK
MHOMBUAYaANbHLIMU NpeanpuHMMaTENsIMU NMPU3HAETCA OrpaHUYeHHbIN BO BPEMEHU MpoLecc
NPOEKTUPOBAHWS, PEKOHCTPYKLIMU, TEXHNYECKOIO NEPEBOOPYKEHNSA OOBHEKTOB, OKa3blBaOLLNX
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HeraTMBHOE BO3[JEWCTBME HA OKpYXKaloLlylo cpepdy, YCTaHOBKM OOOpyooBaHUsl, a Takke
NMPUMEHEHNE TEXHONOMNIA, KOTOpble OnucaHbl B  ONyGNMKOBaHHbLIX MHGOPMAaLMNOHHO-
TEXHMYECKMX CMPaBOYHMKAX MO HaUNyylMM AOCTYMHbIM TEXHOMOrMsiM 1 (Mnu) nokasartenu
BO3OENCTBUSI HA OKPYXKaloLLY0 Cpedy KOTOPbIX He OOMKHbl MpeBblllaTb YCTaHOBIEHHbIE
TEXHOMOMMYecKMe nokasaTeny HaunyyLnxX JOCTYMHbIX TEXHOMOIUNA.

Paspgen 5. Haunyywue AOCTynNHbIE TEXHONOIrNN

[MepeyncrneHHble B HacCTOdALEM pasfene Haunydwue LOCTYMHble TeXHONornn Ans
obnactm npuUMEHeHus1 HacTosWwero MHPOPMAaLUMOHHO-TEXHUYECKOrO CnpaBOYHUKA He
ABMAKTCA NpeanucbiBaloWwMMn UnNu mncyepnbisaowmmm. Moryt 6biTe npumeHeHsl HOT w3
aHanoru4yHbIX CnpaBOYHMKOB MO APYrMM OTpacnaAM MPOMBbILLNEHHOCTU, a TakkKe WHble
TexHonoruy, obecneuvBalolmne, N0 MeHblUe Mepe, TakoW >Xe YPOBEHb OXpaHbl
OKpy>KatoLen cpeapl.

5.1 MNepevyenHb HAOT npu poObIYe AparoueHHbIX MeTansioB U3
POCCbLINHbLIX MECTOPOXAEHUN

HAOT 1. OnTUMM3aumsa TeXHOSNIOrMN CHATUA TANoro Criosi NeckoB

CHATMe Tanoro crnosi neckoB 0ynbao3epom ¢ dopmupoBaHueM BypTa Tanbix Nopoa,
npeAHasHa4YeHHbIX 515 OTrPYy3KM Ha MPOMBbIBKY NPW 4anbHOCTM TPaHCMOPTUPOBAHWUS Tanoro
cnos B 6ypT He 6bonee Yyem Ha 15—30 M CO CHWXXEHMEM 00LLMX 3aTpaT Ha TPaAHCMOPTUPOBKY U
pacxoga An3enbHOro Tonnuea.

HOT 2. 3ameHa Oynbao3epHOWM TPaAHCNOPTUPOBKM MNECKOB U Top¢oB Ha
aBTOTPAHCNOPTHYHO

3ameHa goporocToswen bynbao3epHOM TPaHCNOPTUPOBKM NMECKOB B HarnpaBfieHun K
NPOMbIBOYHOW YyCTaHOBKE nMNpu pa3paboTke TEeXHOreHHbIX W LUEenMKOBbIX 3anacoB Ha
aBTOTPAHCMNOPTHY TPAHCNOPTUPOBKY C 3arpy3Kon aBToCaMOCBarnoB U3 BpeMEHHbIX BypTOB.

HOT 3. BbieMka neckoB 3NeKTPUYECKUMU KapbepPHbIMU 3KCKaBaTopamMu

BblemMka NecKoB BbICOKONPOWU3BOAUTENMbHBIM  BbleMOYHbIM  OBOpyLOBaHMEM -
ANEKTPUYECKUMN KapbepHbIMU akckaBaTopamu (Tuna IAKIM) ¢ norpyskor u TpaHCNoOPTUPOBKON
30510TOCOAEPXaLLMX NeCKoB aBTocaMocBanamm

5.2 MepeyeHb HAOT npu pobOblye AparoueHHbIX MeTannoB U3
KOPEeHHbIX (PYAHbIX) MECTOPOXAEHUN

5.2.1 Mepeyenb HAOT npu pa3paboTke KOpPEeHHbIX (PyAHbIX) MEeCTOpPOXAEeHUN
AparoueHHbIX MeTannoB OTKPbITbIM CMOCOOOM

HAT 4. NpumeHeHMe COBPEMEHHOW FrOPHOTPAHCNOPTHON TEXHUKU
[MpMeHeHNe TOPHOTPAHCMOPTHON TEXHUKM C COBPEMEHHBIMU HU3KOTOKCUYHBIMMW
ABuraTensamMmu, COoTBeTCTByOWMMM TpeboBaHuam EBpo 3.
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HAOT 5. Ucnonb3oBaHue cOBpPeMEHHbIX CUCTEM UHULMNPOBaAHUSA

Mcnonb3oBaHne npu  BeAeHUW  B3pPbIBHbIX  pabOT  COBPEMEHHbIX  CUCTEM
WHULUMMPOBAHNA  (Hanpumep, HeanekTpuyecknx cuctem uHuummposaHus CUHB ¢
NHOMBMAOYaANbHBIM 3aMefneHMeM B3pbiBaHUS Kaxaoro 3apsiga), Gnarogapsi KOTopbiM
AOCTUraeTcs: HU3KMA cencmmyecknin acbdekT n cnabasi MHTEHCMBHOCTb BO3AYLUHbLIX YAAPHbIX
BOJTH, ManbIn pasfneT KyCKOB rOpPHOM Macchl Npu B3pbIBe.

5.2.2 MNepevyeHb HOT npu pa3paboTke KOpPEHHbIX (PyAHbIX) MECTOpPOXAEHUN
AparoueHHbIX MeTansioB Noa3eMHbIM CMOCO6OoM

HAOT 6. 3aknapgka BbipaboTaHHOrO NPOCTPaHCTBA

MpumeHeHne cuctem pa3paboTkm C 3aknagkon BblpabOTAHHOIO NPOCTPaHCTBA
nopogamu OT MpoXoavecknx paboT CO CHMXKEHMEM KONMYecTBa CKNaguMpyemblX MyCTbIX
nopos Ha MNOBEPXHOCTWU, nNUKBMOAUMEN (OPMUPOBAHUS MNOL3EMHbLIX MOSIOCTEN W
oTpuuaTesibHbIX rpaBUTaLMOHHbIX NpoLeccoB. Mcnonb3oBaHne COBPEMEHHbLIX MaHEBPEHHbIX
NOrpy304HO - gocTaBouHbIX MawuH (MOM), B KOBLIE KOTOPbIX TPaHCNOPTUPYETCA Nopoaa,
no3sonseT 4OOUTLCA BbICOKOro YPOBHS MPOU3BOAMTENBHOCTU 3aKnago4dHblx pabor.

HAOT 7. YBenu4yeHne Aonu cenekTMBHOM JoObIYM pyAbl

YBenunyeHvne yaenibHOro COOTHOLUEHUSI cUcTeM pas3paboTkn C CenekTUBHOW A00blYen
NMOSIE3HOr0 MCKOMaemMoro Mo3BONsieT, OCOBEHHO MNpU OTPabOTKE TOHKMX M ManoOMOLLHbIX
PYAHbIX TEN, CHU3UTb pasyboxmBaHue pyabl NyCTbIMU NOpoAaMu U rpy30060pOT Kak BHYTPU
PYAHWKA, TaK U HaA MNOBEPXHOCTU, YMeHbWNTb 3aTpaTtbl Ha [CM npu TpaHcnopTupoBaHUU 1
neperpyske pyabl, YMEHbLMTb YyAernbHble pacxodbl npuMmeHsiemoro BB npu o4MCTHBIX
paboTax Ha eguHuLy obbema nonesHoro mckonaemoro. [NMpyn 3TOM COKpallaeTcsi pacxopn
BO34yxa Ha NPOBETPMBAHME PYAHUKA, CHMXKAETCA 06BbeM BbIOPOCOB 3arpsA3HSAOLLINX BELLECTB
B aTMOC(EepPY M YMEHbLUAKOTCA 3aTpaThl HA SMEKTPOIHEPTMIO NMPU BEHTUNALMM PYLHUKOB.

HOT 8. O6opynoBaHue pABuratene COBPEMEHHbIMU KaTalIMTUYECKUMU
HeUTpanusartopamu

Mcnonb3oBaHne COBPEMEHHOro MNOA3EeMHOro  camMoxogHoro obopygoBaHus €
An3enbHbIMKM ABUratensiMm knacca He Hwxke EBpo 3 1 o6opyaoBaHHOrO COBpPEMEHHbIMU
KaTanuTu4yeckumMm HerTpanm3aTopamum.

HOT 9. WUcnonb3oBaHMe HOBbIX 3((PeKTUBHLIX B3pbiBYaTbIX BeWeECTB W
nepenoBbIX TEXHONOrMN B3pbiBaHUSA

Mcnonb3oBaHMeM nepefoBbiX TEXHOMOrMM npu npomsBoacTBe Oypo — B3pbIBHbIX
paboT Cc npumeHeHnem Hambornee 3aPEKTUBHBIX B3pbIBYATLIX BELLECTB, B TOM 4ucre C
MWHMManbHbLIM (HYNeBbIM) KNCAOPOAHLIM HanaHCOM M HOBbIX TEXHOMOMIN B3pbIBAHUA.

5.2.3 MNepevyeHb HOT no CHWXeHUKO BbIOPOCOB B3BELUEHHbIX BeWecTB B
aTMocdepHbIn  BO3AyX TMpU pa3paboTKke POCCLIMHbIX U KOPEHHbIX (PYAHbIX)
MEeCTOPOXAEeHUN AparoueHHbIX MeTarnsoB
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HOT 10. OpraHu3auusa XpaHeHUA, Neperpy3kKu U TPaHCMNOPTUPOBKU TFOPHOWU
Macchbl

OpraHusauma XpaHeHusi, Morpy3o4HO-pasrpy3oyHbiX paboT u  TpaHCNOPTUMPOBKM
FOPHOM MaccChbl OCYLLLECTBNAETCA C NPUMEHEHNEM CEAYIOLNX TEXHONOMMYECKMX NOAXOO0B:

- OpraHuM3aumsi XpaHeHus, neperpy3ok 1 NepeBo3ok, obecnevmBaroLLNX MUHUMU3ALMIO
nonagaHus NbINSAWMX MaTepuanoB B OKpYXatoLLyto cpeay;

- COKpallleHMe Ynucna npoMeXyTouYHbIX Y3r0B U MECT Neperpysok;

- UICNONb30BaHMe YCTPOWUCTB, YCTAHOBOK ANS BblpaBHMBAHUSA N YNIIOTHEHUSA BEPXHErO
CNosi NbINSLNX FPY30B B XKENe3HO40POXHbIX BaroHax.

HOT nos3sBondeTr cokpaTuUTb KONMMYECTBO BbIOPOCOB B3BELLUEHHbLIX BELWECTB B
aTMOCMepHbIN BO34yX OT MPOLIECCOB XPaHEHUS, Neperpy3kn U TPaHCMOPTUPOBKN NbINALLMX
MaTepuanos.

HAOT 11. OpoweHue NbINAWMX NOBEPXHOCTEN

C uenbl COKpalleHMs1 NbiIEHMS MOBEPXHOCTEN [OPOXHOro MOMOTHA, CKNagos,
MOPOAHbIX  OTBANOB, CyXMX MNNSHKEA  XBOCTOXPAHWMMLL,,  3eMeNb, noanexalimx
pekynbTMBaLUK, COyBaHMSA M yHOCa MaTtepuana npu nepeBo3ke B OTKPbITbIX BaroHax, w3
9KCKaBaTOPHbIX 3a60€B 1 Ap. B TENSbIN CYXON NepMoa roga OCyLLEeCTBSEeTCS X OPOLLEHNE U
YKpensieHne BHELLHEro Crnosi nNbisWmMX NOBEPXHOCTEN NyTEM NPUMEHEHUS:

- CMCTEM nblnenoaaBneHnss BOASHbIM OpPOLUEHNMEM C UCMOSIb30BaHMEM MOSIMBOYHbIX
MaLUWH, YCTAHOBOK, pacnblnMTenem;

- CMCTEM NbINIENOAaBIEHNS, €CNU NPUMEHNMO, MNbINECBA3bIBAOWUMMN KUAKOCTAMU
(pacTBOpamMu HeOpraHMYECKNX U opraHnyeckmx BewecTs, MNAB, nonMMmepHbIMU BeLLecTBaMu,
SMYNbCUAMU N OPYTUMUM  XUMWYECKUMW peareHTamu), Cco3jalouMuM Ha MOBEPXHOCTU
obpabaTbiBaeMoro Matepmarna yTomnweHHY 3N1acTUYHYH U JONTTOBPEMEHHYHO KOPKY.

HAOT 12 PekynbTuBauumsa Nbinswmx noBepxHocTen

O3seneHeHve MbINIAWUX NOBEPXHOCTEN (OTKOCOB MOPOAHbLIX OTBAaNoB, TEPPUKOHOB) —
NnoceB TpaB M CaXXeHLEB Ha HENCMOMNb3YEeMbIX TEPPUTOPUSIX C LENbio 3aKpenneHnsi BHeLIHero
CNosl NbINAWMX MNOBEPXHOCTEN, COKpaLLEeHUs nowaanm HeopraHM3oBaHHbLIX MCTOYHUKOB
NbINEeHNS.

MpumeHenne HOT cnocobCcTByeT 3awuTe NbINSAWMX NOBEPXHOCTENW OT BETPOBOM
3p03UK, COKpaLLEHMIO NOLLAAM HEOPraHM30BaHHbLIX UCTOYHUKOB MbINEHNS.

B kadectBe TexHonornyeckux nokasaTtenen npu npumeHeHun HOT B obnactu
CHWXKEHUS1 BbIOPOCOB B3BELUEHHbIX BELLECTB B aTMOCHEPHLIN BO34yX nNpu paspaboTke
POCCBIMHBIX U KOPEHHbIX  (PYAHbIX)  MECTOPOXAEHWA  AparoueHHbIX  MeTansoB
yCTaHaBMMBAETCA  KOHUEHTpaumsa  3arpsasHsaiowmx  (MapkepHbiX) BewecTB, KoTopas
onpegensetrca B aTMocdepHOM Bo3gyxe Ha rpaHuuye C33 npegnpusatus  cornacHo
nporpamMme npon3BOLCTBEHHOIO 3KOSIOMMYECKOro KOHTPOSIS.

He npeBbllleHne YyCTAaHOBIEHHbIX TEXHONOMMYECKMUX NoKasaTenen goctmraeTca nytem
NPUMEHEHNA COBOKYNHOCTU BblweonucaHHblx HOT.

Ta6nuya 5.1 — TexHoNnormyeckme nokasaTenu 3arpasHaoLWmnx (MapKkepHbIX) BELLECTB npu
npumeHeHnn HOT B 0651aCTM MUHUMM3ALMN HEFATUBHOIO BO3AENCTBUSA HA aTMOCHEPHbIN
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BO34yX Npu pa3paboTke POCChINHbIX M KOPEHHbIX (PYAHbIX) MECTOPOXAEHUIN APaAroLEeHHbIX
mMeTannos

1) EovHnua TexHonornyeckum
Ne HanmeHoBaHue BellecTBa Koa
n3mepeHus nokasaTenb
1 B3BelueHHble BeLlecTBa 2902 mr/m> <0,5 2)

Y MepeyeHb 3arpasHaoWwmMx (MapkepHbix) BeLECTB CnpaBeanuB ANs A06bIMM AparoLeHHbIX
METarnnoB Ha KOPEHHbIX Y POCCHIMHbIX MECTOPOXAEHMAX

) 3amepbl  OCylLecTBNAOTCA Ha rpaHviue C33  npeanpusTUs  COMMacHo — nporpaMmme
NPOM3BOACTBEHHOIO 3KOSIOMMYECKOro KOHTPONS.

5.2.4 Mepevyenb HAOT npu nepBu4HOM nepepadboTke MUHEPaNbHOro Cbipbs
npoueccamu oboraiieHus

HOT 13 T[lpumeHeHue npeABapuUTENIbHOW PEHTreHOPaAUOMETPUYECKON UIn
c¢hoTomeTpUuUyeCcKon cenapauumn

MprmeHeHne npeaBapuTenbHON cenapauum (peHTreHopagnoMeTprUYECKONn,
doToMeTpuYeckon) Ansa BblaeneHus oboraweHHOW pyaHOn bpakuum ¢ ee nocrneayrowen
nepepaboTkon meTogamu oboralleHnsa n/unm rmgpomMmeTannypriu.

HAOT 14 OGoraweHune rpaBUuTaLlMOHHbIMM MeToA4aMun

Mpouecc rpaBMTAUMOHHOIO OOOralleHnss MWHepanbHOro Chipbs C MNPUMEHEHUEM
OTCAOOYHbIX MalUMH, L30B, LEHTPOOEXHbLIX KOHLEHTPATOPOB M KOHLEHTPALMOHHbIX
CTONOB, MOSyYeHne rpPaBUTALMOHHOIO KOHLEHTpaTa C ero peanusaumen unu nepsuvHON
nepepaboTkon UMaHNPOBAHUEM (MHTEHCMBHBLIM LMaHUPOBAHWEM), HanpaBfeHMEM XBOCTOB
rpaBuMTaLMM Ha NEepBUYHYID MepepaboTky MeTogaMu LMaHMpOBaHWS WM B OTBan, Ha
MOSMUIOH NN B XBOCTOXPaHUIULLIE.

HAOT 15 O6GoraweHune ¢hpnoTauMoHHbLIMU MeToAaMMU

Mpouecc noTaumoHHOro oboraweHns MUHEpPanbHOro Cbipbs C  MONyYeHNeM
rNOTaUMOHHOIO  KOHLUEHTpaTa, ero peanusauuen wWnuM nepBuYHOM  nepepaboTkon
UMaHMpOBaHMEM, HanpaBfieHMEM XBOCTOB oOborawieHuss B OTBan WM Ha MEPBUYHYHO
nepepaboTKy MeToAamun LMaHNpOBaHNA.

HAOT 16 NpumMeHeHne KOMOMHNPOBAHHbLIX CXeM rpaBUTaLUMOHHO-PNOTaLUMOHHOIoO
oboralleHus

MpumeHeHne  KOMOWHMPOBAHHbLIX CXeM OOoraweHns  MWHepanbHOro  Cbipbs
rpaButTaumerd u nortaumen XBOCTOB rpaBuTaunM C MOSIyYEHUMEM T[PaBUTALMOHHOIO U
¢NOTaUNOHHOIO KOHLEHTPATOB, WX peanu3aunen B KadecTBe rOTOBOro MpoaykTta unm
nepBu4HOM nepepaboTkon pasgenbHO MeTogaMu  UHTEHCMBHOTO UM COPOBLMOHHOrO
UMaHMPOBaHUS NN COBMECTHO METOAOM COPOUMOHHOIO LIMaHNpOBaHUS.

HOT 17 ®noTtaunMoHHOe oboraiweHne co CKnagMpoBaHUeM XBOCTOB B HaJliMBHOe
(HaMbIBHOE) XBOCTOXpaHUnuLle

dnotaumoHHoe oboralleHne MUHeparibHOro Cbipbsi C MPUMEHEHMEM OyTUNOBOrO
KCaHTOreHarta Kanusi, CEpPHUCTOro HaTpus U Opyrnx prioTauMOHHbIX peareHToB, NOSy4YeHNEM
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NOTAaUMOHHOIO  KOHLUEHTpaTa, €ero peanusauven wnum nepBMyHON nepepaboTkon
LUMaHMPOBaAHMEM, HanpaBNEHMEM XBOCTOB oOOoraweHusi B HanMBHOE WM  HaMbIBHOE
XBOCTOXPaHWNULLE UMM Ha NEepBUYHY0 nepepaboTky mMeTogaMy UMaHMpOBaHUs, BO3BpaT
OCBETNIEHHOM O0OOpPOTHOM BOAblI M3 XBOCTOXPAHWNMLWEA B TEXHOMOIMYECKUA  LIUKN
npeanpuaTus.

HOT 18 ®notauMoHHoe obGoraweHue ¢ cdunbTpauMen XBOCTOB U
CKnagupoBaHMEM KeKOB Ha NOJIMroHe (XBOCTOXpaHUNULUe)

dnotaumoHHoe oboralleHne MUHeparibHOro Cbipbsi C MPUMEHEHMEM ByTUNOBOrO
KCaHTOreHaTta Kanus, CEpHUCTOro HaTpmua 1 apyrmx rioTaLMOHHbIX peareHToB, Nofy4YeHneM
(PfIOTALMOHHOIO  KOHUEHTpaTa, e€ero peanu3auvend wunu  nepBuYHOM  nepepaboTkon
UnaHnMpoBaHMeM, UNbTpauUM XBOCTOB oborawieHns ¢ ucnosnb3oBaHnem dunbTpata B
TEXHONOrMYEeCKOM UMKNEe NpeanpusaTusi, CKnagmpoBaHMe KEKOB (hunbTpauMuM Ha MonuroHe
(xBOCTOXpaHUNMLLE).

HAOT 19 NpumMeHeHue CKOPOCTHOM chnoTauun B LUKIE U3Menb4yeHus

MpuMeHeHne CKOPOCTHOW rioTauum K3  UUPKYNSUMOHHOW  HarpyskM MeSibHUL,
obbeanHeHne MnOofy4YeHHOro KOHUEHTpaTa C KOHEYHbIM KOHLEHTpaTOM TpaauLMOHHOIO
KOHTypa oboraweHunsa, pganbHenwen nepepaboTkon 06bEOUHEHHOro KOoHUeHTpata Mo
rmgpomeTannyprmyeckum cxemam unv peanusaumen B Ka4ecTse rotoBoro Npoaykra.

5.2.5 Mepeyenb HAOT npu nepBuYHOM nepepaboTKe MMUHEPaNbHOro Cbipbs
npoueccamMmu ruapomeTannyprum

HAOT 20. bakTepmnanbHoe BCKpPbITUE MUHEpPANibHOro ChipbA

BckpblTve  MuHeparbHOro Cblpba C npuMeHeHnem 6Monorm4yecknx MeToaoB
paspyLleHus cynbdunaos C nocreayroLmm uMaHMpoBaHNEM (copBUNOHHBIM
UnaHupoBaHmeM). TexHonornsa BKoYaeT namenbyeHne matepmana go KpynHoctn meHee 0,2
MM, 00paboTKy nynbnbl B OuopeakTopax C HeuTpanusaumenh KUCIOTbl U OTMbIBKOM
(dbmvnbTpauusa nnn gekaHtaumsa), LmaHMpoBaHue B armtTauMoHHOM COpBUMOHHOM pexnme npu
KoHueHTpaummn NaCN 0,2-3 r/n, cknagnpoBaHMe XBOCTOB LiIMAHMPOBAHUSI.

HOT 21. ABTOKNaBHOE BCKPbITUE MUHEPArIbHOIO CbhIPbS

ABTOKIaBHOE BCKPbITUE MUHEPANBHOIO Cbipbs (Py4, KOHLUEHTPATOB) NPW NOBbILLEHHOM
TemnepaTtype M AaBfeHuM C OKUCIIEHMEM CynbpuaoB WM MNOCreaylwmMm LuaHUpoBaHNEM
(COpOBUMOHHBIM UMaHUpoBaHMeM). TexHOnormsa BKAOYAET M3MenbYeHWe maTtepuana Ao
KpynHocTn meHee 0,1 MM, o6paboTKy Mynbhnbl B aBTOKNaBax, HEMTpanusaumto KUCIOTbI,
OTMbIBKY (ounbTpaumsa MnuM AekaHTauus), uuMaHMpoBaHWe B arntauMoOHHOM COpPOLMOHHOM
pexume npu koHueHTpaumm NaCN 0,2-3 r/n, cknagupoBaHue XBOCTOB LiMaHMPOBaHWSI.

HAT 22. LlmaHnpoBaHue co cKnagMpoBaHUeM XBOCTOB B HaniMBHOe (HaMbIBHOE)
XBOCTOXpaHUnuLie

LinaHnpoBaHne  MUHEpanbHOro  Cbipbss CO  CKMNagupoBaHMEM  XBOCTOB B
XBOCTOXpaHunuwie n obopoTOM UMaHMACOLEPXKaLMX PacTBOPOB. TEXHOMOrMs BKo4YaeT
namenbyeHMe martepmana Ao KpynHoctu meHee 0,2 MM, UMaHMpoOBaHWE WU3MESIbYEHHOro
npoaykta B arMTaumMoHHOM COpPOUMOHHOM pexume npu KoHueHTpaumm NaCN 0,2-3 r/n,
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CKnagmnpoBaHue XBOCTOBOW nynbfbl B HalMMBHOE WM HaMbIBHOE XBOCTOXpaHWUIUwie w"
BO3BpaT OCBET/IEHHbIX UWaHugcogepXawmx pactBOpOB U3  XBOCTOXpaHUNALLa B
TEXHONOMMYECKUI LINKIT.

HAOT 23. LnaHupoBaHue ¢ punbTpaumen XBOCTOB U CKNaaMpoBaHUEM KEKOB Ha
NonuMroHe-XxBOCTOXpaHUnuLie

LinaHnpoBaHme MunHepanbHOro cbipbsi (py4, KOHLEHTPATOB, XBOCTOB oboralieHusi) ¢
NONYyCyXuM CKNagupoBaHWEM XBOCTOB W BHYTpUdabpuyHbiM 0BOPOTOM  LIMAHUCTbIX
pacTBopoB (tbunbTpaTa). TexHonorna BKNOYaeT M3MeNbyeHue maTepuana o KpyrnHOCTU
meHee 0,2 MM, UMAHMPOBaHME WM3MENbYEHHOrO NPOAYKTa B arvtauMoOHHOM COpPOUMOHHOM
pexxume npu koHueHTpauum NaCN 0,2-3 r/n, dunbTpaumio XBOCTOB LUMaHUPOBaAHUSA O
ocTaTovHOM BraxHoctTn keka 10 % — 30 %, mcnonb3oBaHME UWMAHUCTbIX (punbTpaToB B
TEXHOJIOrMY4EeCKOM LIMKN NpeanpuaTnd, cknagupoBaHMe XBOCTOB B BUOE KEKOB (bunbTpauuun
Ha NONUroHe/XBOCTOXPaHUNULLIE.

HOT 24. UmaHupoBaHue, chunbTpauusa, ocaxaeHume AparoueHHbIX MeTansnoB
LUMHKOBOM NbINbIO

LinaHnpoBaHne MmMHeparnbHOro Cbipbs C MonyvyeHnemM dunbTpata U ocaxgeHuem u3s
Hero AparoueHHbIX MeTanfnoB UMHKOBOMW Mbifblo. TEXHOMorns BKOYAET U3MesbYyeHne
Matepuana Ao KpynHoctu MmeHee 0,2 MM, UMaAHUPOBaHME W3MENbYEHHOrO NpPoAyKTa B
arMTaumMoHHOM pexume npu KoHueHTpauunm NaCN 0,2-3 r/n, dunbTpaumo XBOCTOB
LUMaHMPOBaHNA C MPOMbIBKOW, OCaXKaeHue 30510Ta U3 onnbTPaToB LMHKOBOW MblSbHO.

HAOT 25. NepepaboTka nexanbiX XBOCTOB aMmanbramaumm

TexHonorma BKMNOYaeT rpaBUTaunoHHOEe oboralleHve XBOCTOB amarnbramauumn ¢
nony4YeHneM KOHLIEHTPaTOB C coaepXaHnem 3onota He MmeHee 20 /T 1 BO3BpaTOM XBOCTOB
oboralleHns B XBOCTOXpPaHUMULLE Ha MECTO U3bATUA fiexanblX XBOCTOB. [lonyyYeHHbIN
rPABMOKOHUEHTpAT Aou3MmenbyalT [0 KpynHocTM MeHee 0,1 MM, unbTpyloT,
pacnynbnoBbiBalOT OBOPOTHBIM LMAHUCTLIM PAaCcTBOPOM U LMAHUPYOT B arnTauMoHHOM
COpbUMOHHOM pexnme. XBOCTbl UMaHUPOBaHUA (PUNLTPYIOT, LMAHUCTBIN  punbTpaT
HaNpaBnsT Ha pacnynbNOBKY Keka NUTaHus unaHupoBaHus. Kek oT cmnbTpauum XBOCTOB
UMaHMPOBaHMUS  pacnynbhoBbIBAOT BOAOW W3  XBOCTOXPaHuMMLiA W XIOPUPYT C
NPUMEHEHNEM TUMNOXIIOPUTA KanbuMa U U3BECTU A0 MOSHOr0 paspylleHuUsi pacTBOPUMbIX
unaHngo. O6e3BpexeHHble XBOCTbl LIMaHMPOBAHUSA BO3BpALLAOT B XBOCTOXPaHUMULLE Ha
MECTO U3bATUSA.

HOT 26. [Mepepabotka YMNOpPHbIX 30510TOCOAEpPXKALWMX KOHUEHTpaToB C
NnPMMEeHeHMeM CBEPXTOHKOro nomorsna

MepepaboTka YNOPHbIX 30S5I0TOCOAEPXKALLMX  KOHLUEHTPATOB C  MPUMEHEHNEM
CBEPXTOHKOrOo nomosia. TexHonorns BkAYaeT OucepHbIM MOMOM  30M10TOCOAEPKaLLMX
KOHUEHTpaToB A0 KpynHocTn 5-20 MKM, CHWXalLWMiA UX YNOPHOCTb, LUMaHMpOBaHuE B
arMTaumoHHOM copbuMOHHOM pexume npu KoHueHTpaumnm NaCN 0,5-3 r/n, doumnbTpauuio
XBOCTOB UMaHWpoBaHus (6e3 NpoMbIBKM) OO0 OCTaTOYHOM BrnaxHocTu keka 30 % — 50 %,
CKnagupoBaHue KekoB ounbTpaumm Ha NonuroHe/ XBOCTOXPaHUMULLE, KOHOMLMOHUPOBaHNE
Xngkon pasbl Nynbnbl 1 060POTHOE UCMONb30BaHNE KOHANLNOHMPOBAHHOM XUAKOM (ha3bl B
LUKIe BblllernaymBaHus.
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HOT 27. MHTeHCUBHOE uUMaHMpoBaHue 3onoTocoaepxawmx
rpaBMOKOHLIEHTPaATOB

MHTeHCcMBHOE uUMaHMpoBaHWe GoraTbiX 30M0TOCOAEPXKALUMX TPABUOKOHLIEHTPATOB,
nony4yaemblx npu Oobblde OparoueHHblX MeTannoB W3  pya  WMAM  poccbinen, Ha
ManOTOHHAXHbIX FPaBUTALMOHHbLIX oboraTuTenbHbiX abpukax. TexHomnorns BKoYaeT
rpaBuMTaLMoHHOe oboralleHne maTepuana C [LOBOOKOW W MNOyYEeHWEM KOHLIEHTpaToB C
cogepXaHnem 3orota He meHee 50 r/T, MHTEHCUBHOE LMaHNPOBaHUE rPaBUOKOHLIEHTPATOB
npn koHueHTpaumm NaCN 3-20 r/n ¢ pobaBkon peareHTOB-yCKOpUTENEW, HarnpasneHune
XBOCTOB LMaHUpOBaHUA B UMK ¢habpuyHOro umaHvpoBaHusa (pyga) unm obesBpexuBaHue
LMaHNCTbIX OTXOAOB U UX CKNaanpoBaHMe COBMECTHO C XBOCTaMm oboraieHms (pocchinm).

5.2.6 MNMepeyeHb HAOT no CHWXeHUIO BLIOPOCOB 3arpA3HAKOLWMX BeLecTB B
aTMocdepHbIN BO3AyX NpU NepBMYHON NepepaboTke MUHEPaNbHOIro CbipbA

HOT 28. lpumeHeHWe TeXHONMOrMYeCcKUX MeToAOB U obopyaoBaHuA AN
CHUXEeHUS BbIOPOCOB 3arpA3HAWMUX BewecTB NpuM NepBUYHOM nepepaboTtke
MWHEepPanbHOro Chipbs

C uenblo CHWXeHWs1 BbIBPOCOB 3arpA3HSAOLLMX BeLecTB B aTMOC(epHbIN BO3AyX nNpwu
nepBuYHON NepepaboTke MUHEPArbHOMO CbIPbS UCMOMb3YKTCHA TEXHONOrMYeckMe Metoapl U
npuveMbl, TakMe Kak nogaep)kaHue 3agaHHoro ypoBHA pH nynbnbl, KOHTPOSMb pacxogoBaHUS
pacTBOPOB peareHToB, a TaKke razaoo4mcTHoe obopyaoBaHue.

B kadectBe TexHonornyeckux nokasaTtenen npu npumeHeHun HOT B obnactu
MUHUMUN3ALNN HEraTMBHOINO BO3LENCTBUA Ha aTMOCKEPHLIM BO34yX MNpU NepBUYHOMN
nepepaboTke MMHEPANbHOIO CbipbA YCTaHABNMBAETCS KOHUEHTpauusa 3arpsisHaoLmx
(MapkepHbIX)  BELLECTB, KoTopas  onpegensdeTca B acnMpauMoHHOM  BO34yXe,
BblOpacbiBaeMOM M3 OPraHM30BaHHbIX WMCTOYHUKOB NPEeAnpusiTUS COrfacHoO nporpamMmme
NPON3BOACTBEHHOIO 3KONOMMYECKOrO KOHTPOSS.

He npeBbilleHne YCTaHOBMEHHbLIX TEXHOIOrMYECKNX NoKasaTenen gocTuraeTca nytem
NPUMEHEHNSA COBOKYNHOCTU BbllwleonucaHHbix HOT.

Ta6nuya 52— TexHonormyeckme nokasaTenn 3arpsasHaWnX (MapKepHbIX) BeLlecTB
coaepXalumxcsa B acnmpaumoHHOM Bo3ayxe npu npumeHeHmn HOT B obnactm MMHuMmnsaumm
HeraTMBHOINO BO34ENCTBUS Ha aTMOCKEpHbIN BO3QyX Mpu nepBudHON nepepaboTke
MUHeparibHOro Cbipbs

No HanmeHoBaHue Kon TexHonornyeckmn EanHuua TexHonornyeckmm
BelllecTBa BellecTBa nepeaen n3mepeHns rokasarernb
1 |B3BelueHHble BellecTBa 2902 PynonogrotoBka mr/m® < 5007
lNpurotoBneHne
pacTBOpOB
FuApoLMaHuz peareHToB, . )
2 . 0317 LMaHMpOBaHWe 1 Mr/M < 500"
(BOOOPOA LMAHUCTLIN)
copbuus,
pereHepauus,
obe3BpexnBaHme
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No HanmeHoBaHune Kopg, TexHonornyeckni EavHnuya TexHonorn4yecknn

h BellecTBa BellecTBa nepegen N3MepeHns nokasaTtenb
drioTaumoHHoe

3  |Ceposogopoa? 0333 H 2 mr/m* < 100"
oborallieHve
dnoTaunoHHoe

4  |Cepoyrnepon? 0334 H 2 mr/m* < 300"
oboralleHune

'CpenHee 3HayeHve 3a nepuog oTbopa.

“Ipun UCMONb30BaHUM B Ka4ecTBe roTopeareHTa CePHUCTOrO HaTPUS.

°Mpu ncnonb3oBaHUM B kKa4ecTBe roTopeareHTa 6yTUNOBOro KCaHToreHarta Kanus.

*[laHHbIEe TEXHOMOrMYECKMe NoKasaTenu UCMorb3YTCS, TONLKO ecnn Ha habpuke TEXHONOrYS
prioTaumoHHOro oboraleHns SBNAeTCA €AMHCTBEHHOW TEXHOSOMMEN NEPBUYHON NepepaboTku
MWHEpPanbHOro CbIpbsl.

5.3 MepeyeHb HAOAT npu nepBu4HON nepepaboTke MUHEpPaNbLHOro
CbIpbA NPUMEHEHNEeM reoTeXHOI0rMm

HAOT 29. KyyHoe BbiwenaymBaHune

dopmupoBaHMe N3 MUHeparibHOroO Cbipbs (pyabl, XBOCTbl oboraweHus) wrabenen c
MX OPOLUEHMEM LMAHUCTBIMW pacTBOpaMn U pPacTBOPEHUEM AparoueHHbIX MeTasnoB.
TexHonornsa BkroyaeT apobneHne maTtepuana, ero OKOMKoOBaHWe (arnomepaumio), yknagky
wrabens Ha rMApoU3OSIMPOBAHHOM OCHOBaHWW, OpolleHne wTtabensa uuMaHUCTbIMU
pactBopamMu co CH6OpOM ApeHaXHbIX BOA W WU3BMAEYEHUMEM K3 HUX MeTanna, NOBTOPHbIM
ncnonb3oBaHMeM obe3meTanneHHoro LMaHMCTOro pacteopa B cucteme 060pOTHOro
BOAOCHabXeHUs. XBOCTbl KYYHOrO BbllLeNavyMBaHUA KOHCEPBUPYIOTCA Ha Mecte nmbo
BbIBO3ATCA B cneyoTBarn (XBOCTOXpaHUNULLE).

HAOT 30. Noa3emMHoe BbiwenadymBaHue

lMpokaunBaHMe pacTBopa, CoAep’Kallero pacTBOpUTENb AparoueHHbIX MeTansos,
yepes pyaHoe Terno, 3anerawwee B Hegpax, C MOMOLLbIO 3aKaYHbIX M OTKAYHbIX CKBaKWH.
TexHonornsa BkMYaeT opraHu3auunio, Npn HeobxooMMOCTHN, NOA3EMHbIX B3PbIBOB B PYAHOM
Tene Ana ero ApobneHns M cos3gaHus MNpPOHULAEMOCTWU, OKOHTYpMBaHWE pyaHOro Tena
CUCTEMON 3aKayHblX W OTKAYHbIX CKBaXWH, MNPOKA4yKy C TMOMOLLbID 3TUX CKBaXMH
BblLLeNayYMBaloero pactBopa, COAepXallero  pacTtBOpuUTESlb AparoueHHbIX MeTannos
(rmnoxnoput, uvaHmg u  gp.), obe3ameTannuBaHue MPOAYKTMBHOMO pacTtBopa C €ro
nocrnegylowmm  OOYKpenneHnem 1 MNOBTOPHOM  3aKaykow,  MofyvyeHMe  nocne
obe3meTannuBaHus nuraTypHoro metanna.

5.4 NMepeyveHb HAOT no o6palieHno ¢ BCKPbIWHbLIMA U BMeLLaroLWumMmn
nopogamm

HOT 31. Acnonb3oBaHue BCKPbILWHbIX 1 BMeLaloLWwmux nopoa
Mcnonb3oBaHne BCKPbIWHLIX MopoAd, obpasylwmxcsa B npouecce npousBoacTsa
ropHblX paboT Ha pocchindgx W Kapbepax, Ans obpaTHoM 3aknagkm BblpaboTaHHOrO
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NPoOCTpaHCTBA, peKynbTnBauuAa HapyLEeHHbIX 3eMeJlb C NpuMeHeHneM BCKpPbILIHbIX Mopon
Nno3BOJNIAE€T CHU3UTb KOJIMYECTBO CKnagumpyembiX MNyCcTbiX Mopod Ha NOBEPXHOCTU M
/npep,OTBpau.l,aeT N3bATUE 3eMellb No4 CKraabl AnAd pa3MelleHmne oTxoaoB npomn3soacTea.

HOT 32 MpuMeHeHMe cneuuanbHbIX CUCTEM CKNAagUPOBaHUSA BCKPbIWHbLIX U
BMeLLaloLWmx nopona

MNpuMmeHeHWe  cneuuanbHbIX  CACTEM  CKINaAMPOBaHWSi  BCKPbILWHbLIX  MOPOA,
npegoTBpawalowmnx obpasoBaHMe MOBEPXHOCTHbIX MOTOKOB  APEHaXHbIX BO4 C
MCMONb30BaHMEM CKIAaAMpyeMoro martepuana (BCKpPbILWHbIX MOPOA) AN CTpouTenbcTBa
OCHOBaHWIA COOTBETCTBYIOLLNX NOPOAHBIX CKNaZoB.

HOT 33. ®opmupoBaHue MeCTOpPOXOEHMN OOLepacnpoCTPaHEHHbIX MOJe3HbIX
MCKoONaeMbIX U3 CKIlaaupyeMbiX BCKpPbILWHbIX nopoa

dopmupoBaHME MECTOPOXKAEHUA 0OLLEepacnPOCTPAHEHHbIX MOME3HbIX MCKOMaeMbIX
(OPT1N) BCKpbILWHbLIX NOPOA, B MECTaX UX CKNagnupoBaHuUs

5.5 MNepeyeHb HOT no o06GOpPOTHOMY BOAOCHAOXEHWUID, OYMUCTKE
CTOUYHbIX BO4, 06e3BpeXXNBaAHUIO U CKINAaAUPOBAHUIO XBOCTOB

HAOT 34. KoHaMunoHnpoBaHue MeabcoAepKaliux LLMaHUCTbIX pacTBOpPOB

KoHOMUMOHUPOBaHME MeabcoAepXKalmnX LUMAHUCTbIX TEXHOSTIOrMYeCcKUX pacTBOpPOB C
n3BneyYeHneMm Meam B IUKBUAHBIA KOHUEHTpaT, pereHepauuen cBobOOAHOro uuaHuga u
opraHusauuen NofiHoro 06opoTHOro BOAOCHAOXEHNA NpeanpuUsTUS.

HOT 35. OnTMMM3aUMA KOHCTPYKTMBHbLIX NapamMeTpoB NJOWaAoK POCCHLINHOMN
A[00ObIYU

OnTumMM3aumst  KOHCTPYKTUBHBIX MapaMeTpoB MNSOWAAO0K  POCCHINHOM — A06bIuK
AparoueHHbIX MeTanfoB C NPOXOAKOW HAaropHbIX KaHaB, BPEMEHHbIM OTBOAOM pycen pek 3a
npegensl nrowaan ropHbix paboT CTPOUTENbCTBOM PYCNOOTBOAHbLIX AamMb WM NAOTWMH
NTOOTCTONHUKOB, CTPOUTESTIbCTBOM OTCTOMHUKOB OBOPOTHOM BOAbI U OpraHu3aunen CUCTemsbl
nosiIHoro 060poOTHOro BOAOCHABXEHMS.

HAOT 36. OpraHusaums NnpyaoB-OTCTOMHMKOB KapbepPHbIX U LWWaXTHbIX BOA

OpraHusaumsa npyaoB-OTCTOMHUKOB KapbepHbIX U LIAXTHbIX BOL C MUCMNOfb30BaHUEM
GunbTpyoWmNX gambé n MeToaoB NepBUYHOM BOAOMOArOTOBKW, peanv3aumsi MakCuManbHO
BO3MOXHOI0 WCMonb30BaHUS BOAbl MPyAOB OTCTOMHMKOB ANA BHYTPEHHUX uenen, B TOM
yucne nbinenofasneHnsa WM NonuBa BHYTPEHHUX TEXHOMOMMYECKUX Aopor u cbpocom
N3MMLLKOB BOJ B NOBEPXHOCTHbIE BOOOEMBI.

HAOT 37. Ounctka copacbiBaeMbIX KapbepPHbIX U LWWAXTHbIX BOA

MpumeHeHne pgns  O4YMCTKM  cOpacbiBaeMbIX  CTOYHbIX BOJ  OTCTOMHWKOB,
MNOOTCTOMHUKOB, OMOMNOrMyeckux npyaoB, YCTAHOBOK MO 3(PEEKTUBHOM OYUCTKE OT
TEXHOTEHHbIX 3arpA3HEHUN C  MeXaHW4ecKow, peareHTHOW,  (PU3NKO-XMMUNYECKON,

MeMOBpPaHHOM TEXHONOINAMM.
B kadectBe TexHonornyeckux nokasatenen npu npumeHeHun HOT B obnactu
MUHUMMN3ALUMN  HEraTUBHOrO BO3AEWCTBUSI Ha BOAHble OOBLEKTbl MpuU  U3BMNEYEHUU
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MUHEeparibHOro CbipbA M3 Heap OTKPbITbIM M NoA3eMHbIM Crnocobom ycTaHaBnmBaeTcs
CpedHUN YpPOBEHb KOHLEHTpauunh 3arpasHsaowmx  (MapkepHblX) BewecTB, KOTopble
onpefenslTcs B Boae, cbpacbiBaemMon B NPUHUMAKOWMIN BOAHBLIA OOGBEKT COrnacHo
nporpaMmme NPou3BOLACTBEHHOIO 9KONOMMYECKOro KOHTPOSIS.

Ta6nuuya 5.3 — TexHoONornM4yeckne nokasartenu 3arpsasHsrowmx (MapkepHbiX) BELLECTB Npwu
npumeHeHnun HAOT B o6nactm MUHMMM3aLMM HEFATUBHOIO BO3AENCTBUS HA BOOHbIE OOBHEKTbI
npw N3BMEYEHNN MUHEPASTBHOIO Chbipbs U3 HEAP OTKPbITbIM U NOA3EMHbBIM CIOCOO0OM

1) Eannnua TexHonorn4yeckmin
Ne HanmeHoBaHue BellecTBa
N3MepeHMs nokasaTenb
1 B3BelueHHble BellecTBa Mmr/n <302

UlMepeyeHb 3arps3HSAIOLLNX (MapKepHbIX) BELLECTB CPaBEANMB ANs 406bIUM AparoLeHHbIX MeTarnos
Ha KOPEHHbIX U POCChIMHbLIX MECTOPOXAEHUSX

?3amepbl OCYLLECTBASIIOTCS COrMAcHO MporpamMMme MNPOW3BOACTBEHHOrO 3KOMOTMYECKOro KOHTPONS
npeanpuaTus.

HAOT 38. O6e3BpexnBaHMe LMaHMACOAEPXKALWMX XBOCTOBbLIX NYfbN peareHTaMu

O6esBpexunBaHne XBOCTOB cOpacbiBaeMbIX B XBOCTOXpaHMnuLWa, C NPUMMEHEHNEM B
KayecTBe 06e3BpEXMBaIOLLNX peareHTOB rMrnoxsiopuToB, ANOKCuaa cepbl, MeTabucynbdpuTta,
pacTBOpPOB anbaerngos (popmansaernga) v Apyrumu.

HOT 39. lonsBne4yeHne meTarnsia B XBOCTOXpPaHUNULLE

Mcnonb3oBaHne rmMapoOTEXHUYECKUX COOPYXEHUA B Ka4yecTBe TEXHONOrMYecKmx
eMKOCTen ans OCYLLIEeCTBMNEHWS npouecca AOMNOMHUTENBHOIO pacTBOpeHNs
(DoBblleNaYMBaHNsA) OparoueHHbIX MeTannioB M3 XBOCTOB LUMAHUPOBAHUA MyTEM UX
ANUTENBHOrO KOHTAKTUPOBAHUA C LUMaHWACOAEPXKALLEN >XUOKOM (ha30oN XBOCTOXPAHWIINLL.
[lononHNTENBbHO pacTBOPEHHbIE AparoueHHble MeTannbl, coaepXalwmecss B Xuakon case
XBOCTOXpaHUNuLLa, MoOryT ObiTb M3BneveHbl MO0 B OoTAeNbHbIX annapaTtax (CoOpOUMOHHbIX
KONMoHHax), nvMbo nogayen oboraweHHOro [AopacTBOPEHHbIM MeTanfioM pacTBopa B
KayecTBe 060pOTHOM BOAbI B habpUUHYHO TEXHOMOIMIO.

HOT 40. ®opmMupoBaHME TEeXHOreHHbIX MECTOPOXAEHUN AparoueHHbIX
MeTannoB B MecTax CKllaaMpoBaHUsi XBOCTOB

dopMMpoBaHME TEXHOTEHHbIX MECTOPOXOEHUW AparoueHHbIX MeTansfioB B MecTax
CKNagupoBaHusi XBOCTOB oborawjeHuss v rugpomeTansiyprmyeckon nepepadboTku pya,
BCKPbILWHbIX nopod. OpraHn3aums yyeTta KonmyecTBa yKrnaablBaeMblX XBOCTOB M BCKPbILUHbIX
nopon, COAepXaHUsi B HUX UEHHbIX BeWecTB And 006beMHOro MoOenMpoBaHUS
dopMUPYEMOro TEXHOFEHHOTO MECTOPOXAEHNS.

HAOT 41. lNMpumeHeHMe CEe30HHbIX TEeXHONOrMhn oO6e3BpeXUBaHUA XBOCTOBbIX
nynbn

MpMeHeHNEe CE30HHbIX TEexHoNormm o6e3BpeXMBaHMUS XBOCTOBbIX Myfbn C
MCnonb3oBaHMEM B KayecTBe 06e3BpexuBaloLEero peareHta pacTBOPOB anbAerMaoB
(dbopmanbgernga).
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HOT 42. O6paboTka XBOCTOB LUAHUPOBAHUA B LIEHTPOOEXKHbIX cenaparopax C
MU3BreYeHneM HegoOpPacCTBOPEHHOIO 30510Ta

O6paboTka XBOCTOB LMaAHMPOBAHUS B LEHTPOOEXHbIX cenapaTopax C M3BNEeYeHnem
HeQOopaCTBOPEHHOrO 30510Ta B BUAE rPaBUTALMOHHOIO KOHLIEHTPaTa M BO3BPATOM €0 B LINKIT
py4anoaroToBKu (onepauun n3MesibNeHns).

HOT 43. O6opoTHoe BOAOCHabXeHWe npoLeccoB MNepBUYHOMN MNepepadboTkm
MWHeparnbHOro Cbipbs, CoAepKaLiero AparoueHHble MeTansbl

MepBunyHass nepepaboTka MWHEPAnNbHOMO Cbipbsl, CoOAepXXallero AparoueHHble
MeTannbl, Npy 060POTHOM (MOBTOPHOM) UCMONb30BaHUM TEXHONOMMYECKNX BOA U pacTBOPOB
B MpoLieccax pyaonoAroToBKK, oborawleHns, rmgpomeTannyprum, o6e3BpexmBaHnm XBOCTOB.
O6pasoBaHne u wucnonb3oBaHne OOOPOTHLIX BOA MOXET ObiTb OpraHM3oBaHO BHYTPU
TEXHOMOrMYecknx MpoLEeCccoB, HanpMMep Ha onepauuax CryweHus, dounbTpauum u T.n.
(BHYTpMabpuryHbin BOAOOOOPOT), Tak U NPU OCBETMIEHUN XBOCTOB B XBOCTOXpPaHUNULLAX,
nonuroHax (BHeLWwHM BogoobopoT). MNpn HEOO6XOAMMOCTM NOArOTOBKM BOA K MOBTOPHOMY
MCMNOMNb30BaHUIO MOryT ObiTb NPUMEHEHbI MPOLECCHI UX KOHAMLMOHUPOBAHUS C yOaneHnem
(oGe3BpexmBaHMeEM) BELLECTB, CHWMXaWnX 3(PEPEKTUBHOCTb  M3BMNEYEHUSA OparoLeHHbIX
MeTannos.

Paspen 6. 9koHOMMYecKme acnekTbl NMPUMEeHeHnA Hanny4dumx
AOCTYNHbIX TEeXHONornm npu nobblye AparoueHHbIX MmeTansmnoB

MpumeHsemble aOna  OobblMM  AparoueHHbIX  MeTasnnoB  TEeXHOSIOrMU  OOSDKHbI
obecneunBatb peHTabenbHOe MNPOM3BOACTBO MNPU  pauUMOHANbHOM  MUCMOJSIb30BaHUMU
NPUPOAHBIX PECYPCOB U JONYCTUMOM TEXHOreHHOM BO34EMCTBUN Ha OKpyKatoLyto cpeay. B
HacTosillee BpemMsi BCe Yawe HabniogaeTcs BoBredyeHue B nepepaboTKky pyn HU3KOro
KayecTBa, coAepXaliMx mMeTann B TPyAHOOOCTYNHOM («yrnopHOM») Buae, Tpebyrowem
NpPUMEHEHNA 0CobbIX MeToAoB nepepaboTkn. OTU aKkTopbl HE CMOCOBCTBYIOT CHUXKEHMIO
cebectonmoctn Oobblun. osBNeHne HOBbIX MECTOPOXAEHUN, MacwTabHbIX, C BbICOKUM
cogepXaHnem  nerkogobbiBaemMblX — MeTanfoB  ManoBeposTHo.  [Ana  coxpaHeHus
KOHKYPEHTOCMOCOOHOCTU  pOCCUMCKOM  OoTpacnu  OoObldn  AparoueHHbIX — MeTansos
HeobXoOUMO NPUMEHEHNE BbICOKOIMMEKTMBHLIX, HO B TO >Xe& BpeMs Mano3aTpaTHbIX
TexHonormn. M Hambonee npurogHbIMM ONA 3TOrO SABASKTCA Haunydwme [OCTYrMHble
TexHonormuu - HOT.

3atpatHasa 4acTb Ha BHeapeHue u akcnnyaTtauuio HOT cocTtouT n3 ABYX OCHOBHbIX
KOMMOHEHTOB - KanuTanbHbIX 3aTpaT U 3KCrnryaTauMOHHbIX pacxogos.

Boiropamn o1 BHegpeHus HOT  saBnawTca  OONONMHUTENbHbIE  A0XOAbI,
npegoTBpalleHHble  U3OEpPXKW, Hanorosble IbroTbl W rocygapCTBeHHad (UHaHcoBas
nogaepxka.

K gononHuTeneHbIM Joxo4am MOryT ObiTb OTHECEHbI: peanuaaumst JOMOMNHUTESNTbHON U
No6OYHON NPOAYKLMM N OKa3aHUe yCryr, 3KOHOMUSA Ha UCMNOSIb30BaHUN B MPON3BOACTBEHHbIX
npoueccax pecypcos.

MpepoTBpalleHHble U3OEePXKKM MOryT BKIKOMaTb COKpalleHue NnoTepb nNpu TpaHcnop-
TMPOBKE MbINAWMX MaTepmanos (MPOAYKUMW, TOPHON MaccChbl), CHUXXEHME 3aTparT 3a CYyeT Co-
KpallleHUsa NpoCTOeB U ONTUMU3aLMM NCNOSb30BaHUA TpaHcnopTa u T. 4.
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Boirogbl ot BHegpenus HOT BkOYalT yMeHbLIEHME CYMM MNPUPOOOOXPaHHbIX
nraTtexemn 3a CYeT:

1. CHWXeHMA obbema ammccun, npumeHeHus koadguumeHta 0 K cTaBke nnaTthbl 3a
HeraTMBHOE BO34ENCTBME Ha OKpYXatoLLyko cpeay (cornacHo n. 5 ct. 16.3 [1]).

2. HanoroBbIX NbroT, NpeaycMoTpeHHble cT. 17 [1].

3. rocyfapCTBEHHOW NOAAEPXKKM (BblaeneHue cpeacTs eaepansHoro brogxkera u

GropxkeToB cybbekTtoB Poccuinckon Pepepaumm € Lenbld COOAENCTBUS B OCYLLECTBIIEHUN
WHBECTULUMOHHON [OeATEeNbHOCTWU, HamnpaBfieHHOW Ha BHEAPEHWE Haunyywmnx LOCTYMHbIX
TEXHOMOMMA W peanu3aumio UHbIX MepP MO CHWXEHUIO HeraTMBHOIO BO3OEWCTBUS Ha
OKpyXatoLyto cpeay), cornacHo ct. 17 ([1]);

Mpn oueHke 3KOHOMWUYECKOWN Lienecoobpas3HOCTM BHEOPEHUS TEXHOMOMMN B KayecTBe
HOT Heob6xoamMmo yunTbiBaTb PS4 crnenyowmx akTopos:

- ocobeHHOCTM nepepabaTbiBaeMon pyabl, NPUMEHMMOCTb ANA ee nepepaboTku
TEXHONOrM4Yeckoro npouecca n obopynoBaHus;

- MacwTtab Nnpon3BOACTBA;

- Hanu4ne  TPAHCMOPTHOW W  SHEpreTMyeckom UHMPACTPYKTYpbl, JIOTUCTUKA,
AOCTYMHOCTb MHAPPACTPYKTYPHbIX N TEXHONOMMYECKUX OO BEKTOB;

- MpsIMble  OMepaLMoHHble 3aTpaTtbl, 3aBUCALUME OT YPOBHA PECYpPCOEMKOCTU
TexHonormm (K npumepy, KiMmaTU4ecKkue YCroBuS; cneuuanbHble Meponpuatus no
obecnevyeHno TexHMYyeckon Oes3onacHOCTU; 3aTpaTbl Ha onnaty Tpyaa, CBs3aHHble C
mMaclTabom geatenbHoCcTU, TpeboBaHUAMKM 6Ge30NacHOCTM M TPYAOBOro 3akoHOAATENbCTBA,
MECTHOrO pblHKa TpyAa; CTOMMOCTb NoTpebnsaemMbix 06beMOB 3HepPrKn, Boabl U T. A.);

- PuHaHcoBble OCOBEHHOCTM MNpPOEKTa, CBsI3aHHble C NepuoooM BHEAPEHUs
TEXHOMOrMN, HEeoBXOOUMOCTLIO  MCMOSb30BAHUA  KPeaAUTHbIX (OUHAHCOBbLIX PEecypcoB,
ANCKOHTMPOBaHMEM NoKasaTenewu;

- CTaguM >KM3HEHHOrO UMKNa npeanpuaTus, 3anacbl MOMEe3HbIX WCKOMaeMblX W
NPOAOIMKUTENBHOCTL A00bLIYHBIX PaboT;

- B LIENIOM 3KOHOMMYECKas CUTyaumus B CTpaHe U ypoBEHb MHBECTULMOHHOIO Knumara
B perMoHe npucyTCTBuSI.

[lNsa OUEeHKN OOCTYNHOCTUM TEXHONOrMW, NPenCTaBfeHHbIX B pasgene S HacTosLero
CnpaBo4HMKa, C TOYKM 3PEHNSA SKOHOMUYECKOWN LieniecoobpasHOCTM Obin UCNONb30BaH METOA
9KCNEepPTHbIX OUEHOK. Pesynbtatbl akoHoMu4veckon oueHkn HOT npeacrtaeneHbl B Tabnuue
6.1.
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Tabnuua 6.1 — OkoHoMu4yeckas oueHka HOT noOblun aparoLeHHbIX MeTanos

pobbiBaeMou pyabl

COKpaLieHmne Bbl6pOCOB

HOT 3aTpaTbl OKoHOoMUYecknin adpdekT Mpumesiarme/
Orpanun4yeHuns
HAOT 1 MpnobpeTeHune Gynbao3epoB, CKpenepoB 1 Ap. [MoBbILWEeHWEe NPOM3BOANTENBHOCTU BbIEMOYHOIO MpumeHmo npu
TexHUKN. CTpoUTENbCTBO BHYTPEHHNX aBTOAOPON  000pyaoBaHuUs, CHUXEHME yAEeNbHOro pacxona pa3paboTke POoCChIMHbIX
AN3erbHOro TonnmMea, W, Kak criecTene, CokpalleHue MECTOPOXAEHUN
BbIGpOCOB.
HOT 2 3ameHa 6ynboo3epHON TPaHCNOPTUPOBKM [MoBbILLEHNE NPON3BOANTENBHOCTU TPAHCMOPTHOIO
NnecKkoB Ha aBTOTPAHCMOPTHYIO 060pyaoBaHus, CHMXEHME YAEeNbHOro pacxoa

TONNMBA, W, KaK crneacTene, cokpalleHne BbIbpocos

HOT 3 | NpuobpeTeHne akckaBaTOPOB C ANEKTPUYECKUM [MoBbILWEeHWE NPOM3BOANTENBHOCTU BbIEMOYHOIO MpumeHnmo B oTpacnu

npuBoaOM obopyaoBaHus, CHUXEHMUE pacxo AN3eNbHOro

TONMMBA, W, KaK crneacTane, CokpalleHne Boldpocos.

HOT 4 MprnobpeTeHne coBpeMeHHOM [MoBbIWEHNE NPON3BOANTENBHOCTU MpuMmeHuMo B oTpacnu

FOPHOTPAHCMOPTHON TEXHUKN C SKOHOMUYHBLIMU U| TOPHOTPAHCMOPTHOM TEXHUKN, CHUXKEHME pacxoaa
9KOMOrMyeckn MeHee onacHbIMU ABUraTensamu. roproyero, cCokpalleHne BbiIopocoB
HOT 5 MprnobpeTeHne coBpeMeHHbIX CUCTEM CHwKeHne TEXHOreHHOro BO34eNCTBUS B3PbIBOB, MpymeHnmo B oTpacnu
WHULMMPOBAHNSA COKpalLieHune BbIbpocoB
HAOT 6 Mcnonb3oBaHWe BCKPbILHbBIX NOPOoS, CHwKeHne BENUYMHBI 3KOSTOrMYECKNX NraTexen, MpymeHnmo B oTpacnu
obpasyoLwmnxcs B npouecce Npon3BoAcTBa nnaTtbl 3a pasmMmeLLeHne OTXO40B
ropHbIX paboT, ana obpaTHOM 3aknagku
BblpabOTaHHOIo NPOCTPAHCTBA, PeKybTUBaLUN
HapyLUEeHHbIX 3eMenb
HOT 7 [NpMeHeHne cucTem cenekTMBHOW BbIEMKMU CHwmxeHune pacxoga BB n anektpoaHepruu, MNoasemHasa paspaboTka

MeCTOopOXaeHnA
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MpumeyvaHune/

HOT 3aTpartbl OKOHOMMYECKNN 3G EKT OrpaHmdeHs
HOT 8 | MNpuobpeTteHne camoxogHoro obopyaosaHus ¢ | CHUXeHWe aHeprosaTpaT, cokpalleHune BolbpocoB | NMpumeHnmMo B oTpacnu
An3enbHbIMU ABUraTensMu, OCHaLLEeHHbIMM
COBPEMEHHbIMU KaTannTn4eckumm
HeuTpanMsaTopamu.
HOT 9 MpnobpeTteHune 6onee acpdpekTnBHbix BM CHwKeHMe TEXHOreHHOro BO3eNCTBUS B3PbIBOB, MpumeHnmo B oTpacnu
COKpalLieHne BbIbpocoB
HOT 10 3atpatbl Ha  OpraHM3aumio  CUCTEM CHwmxeHune nbineBbixX BblIbpocoB MpumMmeHuMo B oTpacnm
NblNenoaaBneHns nNpu XpaHeHuu, MOrpy304HO-
pasrpy3oyHbIX pabotax W  TPaHCMOPTUPOBKM
ropHOM Macchbl.
HOT 11 3atpatbl Ha npuobpeTeHne  cuctem CHwxeHue nblnesbix BbIbpocoB MpumeHnmo B oTpacnu
OpoLLEHUS
HAOT 12 3aTpaTbl Ha peKyrbTUBaLMOHHbIE PaboTbl CHwxeHue nblneBbix BbIbpocoB MpumeHnmo B oTpacnu
HOT 13 3aTpaTtbl Ha NpuobpeTeHne cenapaTopoB CokpalleHune maccbl MMHEPAanbHOIO CbIpbS, MpumMmeHuMo B oTpacnu
NOCTynatLLEero Ha NepBnYHyto nepepaboTky
HOT 14 3aTtpaTtbl Ha obopyaoBaHue BblgeneHne rpaBMOKOHLEHTPATa C BbICOKUM MpumMmeHuMo B oTpacnm
cogepXaHvem metarnna
HOT 15 3aTtpaTtbl Ha obopyaoBaHue BbliaeneHne gnoTokoHUEHTpaTa C BbICOKUM MpuMeHuMo B oTpacnm
cogepXaHvem metarnna
HOT 16 3artpaTtbl Ha obopyaoBaHue BbigeneHue rpaBno- n oriOTOKOHLIEHTPATOB C MpumMmeHuMo B oTpacnm
BbICOKMM COep>KaHnemM MmeTtanna
HAOT 17 lMepBu4yHas nepepaboTka KOHLEHTPATOB C MpumeHeHne obopyaoBaHMa MeHbLUMX pa3mepoB, | MpumeHumo B oTpacnu
BbICOKMM cofepXaHnem metanna COKpalleHne pacxofa peareHToB
HOT 18 MepBunyHas nepepaboTka KOHLEHTPATOB C MpumeHeHne obopyaoBaHNA MeHbLUNX pa3mepoBs, | MNpumeHMmo B oTpacnu

BbICOKMM CcOOepXaHnemM MeTarsa

COKpalleHune pacxoga peareHToB
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MpumeyvaHune/

HOT 3aTpartbl OKOHOMMYECKNN 3G EKT OrpaHmdeHs
HOT 19 3aTtpaTtbl Ha obopyaoBaHue BblaeneHne rpaBMOKOHLEHTPATOB C BbICOKUM MpumMmeHumMo B oTpacnu
cofepXaHnem MeTtanna, NoBbllEeHNE U3BIeYeHs
mMeTanna
HAOT 20 3aTtpatbl Ha ob6opyaoBaHme [MoBbIWEeHWe U3BNeYeHnss meTanna MpumeHumo B oTpacnu
HAOT 21 3atpaTbl Ha NpnobpeTeHne aBTOKMABHOMO U [MoBbIWEeHWe U3BNeYeHUss meTanna MpumeHumo B oTpacnu
BCNomoraTenbHOro o6opyaoBaHus
HOT 22 3aTtpaTtbl Ha obopyaoBaHue M3BneyeHne metanna MpuMmeHuMo B oTpacnu
HOT 23 3aTtpaTtbl Ha obopyaoBaHue M3BneyeHne metanna MpumMmeHuMo B oTpacnm
HOT 24 3aTtpaTtbl Ha obopyaoBaHue M3BneyeHne metanna MpumMmeHuMo B oTpacnm
HOT 25 | 3aTpatbl Ha npuobpeTeHne oboratuTenbHOro | BO3MOXHOCTbL NOBTOPHON A00bLIYM AparoueHHblX |BTopunyHasa nepepaboTka
rmgpomeTannypruyeckoro obopyaosaHus MeTasnioB 13 fexarblX XBOCTOB aMasibramaumm nexarnblX XBOCTOB
HOT 26 | 3atpaTtbl Ha NpnobpeTeHne AONOSTHUTENBHOIO [MoBbILWEHWE U3BMEYEHUs 30510Ta U3 YNOPHbIX MprMeHMMO K ynopHbIM
obopynoBaHus ans GucepHOro N3aMernbYeHus, koHueHTpaToB 40 70 — 80 % n 6onee pyaam 1 KOHUeHTpaTam
dunbTpaunm n KOHANLNOHNPOBAHUSA PaACTBOPOB
HAOT 27 |CTponTenbCTBO YCTAHOBOK unin oboratntenbHblx|  NonyyeHne AoONONHUTENBHOrO MeTanna 3a cyeT MpumMmeHuMo B oTpacnm
MUHUpabpuk ons nepepaboTkm Bonee nosiHoM NepepaboTKn KOHUEHTPaTOB 1 Bblgaya
rpaBMOKOHLEHTpaTOB. [1pnobpeTteHne bonee ka4eCTBEHHOW NPOAYKLUUN — CIIUTKOB 30510TO
AONOSTHUTENbHBIX peareHToB-yCKopUTenen nuraTypHoe.
HAOT 28 [3aTtpaTbl Ha NpuobpeTeHne cpeacTB aBTOMAaTUKM CHwxeHne konuyecTtsa BbIGpocoB MpumeHnmo B oTpacnu
M ra3004MCTHOro 06opyaOBaHUSA
HOT 29 3aTpaTbl Ha CTPOUTENBCTBO OCHOBaHWUM Nog,  |CHMXKEHUE KanuTanbHbIX U 3KCnnyaTaumMoHHbIX 3aTpaT| NpumeHMmo B oTpacnm
pyaHble wrabenu, npnobpeTeHune
obopynoBaHus Ans NoAroTOBKU pyabl, YKIaaku
wrabenen n n3pnedyeHna metanna
HAOT 30 3aTpaTtbl Ha BypeHne oTKayHbIX 1 3aKavHbiX (CHWXKEHME KanuTarnbHbIX M 9KCnyaTaunoHHbIX 3aTpaT| NpuMeHnmo B oTpacnu

CKBaXWH, npnobpeTteHmne obopyaoBaHua Ans
n3BrevyeHns metanna
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MpumeyvaHune/

HOT 3aTpartbl OKOHOMMYECKNN 3G EKT OrpaHmdeHs
HAOT 31 [3atpaTbl Ha NpnobpeTeHne ropHOTpaHCNOPTHOro| CHUXXEHME KONUYEeCTBa CKNagupyembix NycTbix nopog| NpumeHnmo B oTpacnu
obopyaoBaHus Ha NOBEPXHOCTU U NpeaoTBpaLLeHNe N3baTue 3emerb
nog cknagbl 4ns nopog
HAOT 32 |3aTtpatbl Ha NpnobpeTeHne ropHOTPaAHCNOPTHOM CHwxeHue nnaTtbl 3a 0TX0A4bl, COKpaLleHne MpumeHumo B oTpacnu
TEXHUKN konuyecTBa cbpocos
HAOT 33 |3aTtpaTtbl Ha opraHM3auuio yyeta cknagmpyemMblx CHwxeHue nnaTtbl 3a 0TXOAb! MpumeHumo B oTpacnu
BCKPbILUHbIX Nopoa

HOT 34 3aTpaTbl Ha CTPOMTENBLCTBO YCTAHOBKM OIS PereHepaumns n3 otpaboTaHHbIX TEXHOMOrmyecknx | NpumeHnmo B oTpacnm
KOHONLMOHMPOBaHMSA U Ha npuobpeTteHne pacTBOpPOB CBOOOAHOrO LMaHuaa, npuMeHeHue npv nepepaboTke pya
AOMNOSTHUTENbHBIX peareHToB. nosiHoro 060poTHOrO BOAOCHABXEHWS, MONydYeHne |AparoueHHbIX MeTasnnoB

NNKBMOHOIO LOPOrocTosAWero Npoaykra — MegHoro C NOBbILWEHHbIM

KOHLEeHTpaTa cogepxaHnem megu.

HAOT 35 3aTpaTbl Ha CTPOUTENBLCTBO NSOLWAA0K OpraHunsaums o60poTHOro BOAOCHabXeHus co MprmeHmo npwu
POCChINHOWN JOObIYM cheumanbHbIX KOHCTPYKLUMHN, CHWXXEHMEM TEXHOTEHHOro BO34ENCTBMSA Ha pa3paboTke POCChIMHbIX

HaropHbIX KaHaB, PyCNOOTBOAHbIX KAHANoB, rmgpocdepy paroHa nposeaeHus pabort MEeCTOPOXAEHUI

NAOTUH NNOOTCTONHUKOB
HAOT 36 3aTpaTbl Ha CTPOUTENBLCTBO NPYAOB CHwxeHue cofepXaHusa BpegHbIX BewecTB B cbpocax| [pMmeHnmo B oTpacnum
OTCTOWHUKOB
HAOT 37 3aTpaTbl Ha CTPOUTENBLCTBO NPYAOB- CHwxeHne TEXHOreHHOro BO3AeNCTBUSA KapbepHbIX U | NpuMeHnMo B oTpacnu
OTCTOWHUKOB, (pnnbTpyroLmMx amo, LWaxXTHbIX BOA Ha rmapocdepy panoHa NnpoBeaeHus
Buonornyeckux npyagos paboT

HAOT 38 3aTtpaTbl Ha CTPOUTENBCTBO OYUCTHbIX CHmXeHne cogepxaHusa BpeaHbix BewecTB B copocax| MpumeHnmo B oTpacnm

YCTaHOBOK U Ha 06e3BpeXmBaloLLe peareHThl.
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HAOT

3aTpartbl

OKoHOMUYecknin agpdekT

MpumeyvaHune/
OrpaHunyeHnsa

HAOT 39

3aTpaTbl Ha yCTaHOBKY MO U3BMEYEHUIO
AparoLeHHbIX MeTansoB U3 BOA
XBOCTOXpaHunmLia

MN3BneveHne OonosHUTENBHOIO KonM4yecTea 30510Ta
M3 XBOCTOB

MpumMmeHumMo B oTpacnu

HAOT 40

3aTpaTtbl NpoBeAeHne cneumarnbHbIX TECTOB U
HWP, o6ocHOoBbIBaOLLMX BO3MOXHOCTb U
NnepcnekTUBHOCTbL BTOPUYHOW nepepaboTku
XBOCTOB rmgpometannyprum n oboraweHus
nocne nx AnUTenbHOro XpaHeHus B
XBocTOXpaHunuuwax. OpraHM3aunoHHble
MEpPONPUATUA Ha BEAEHUE y4YeTa CKNaanpyeMbix
B XBOCTOXPaHUMLLA XBOCTOB.

McknioveHne 13 knacca oTxo4oB XBOCTOB
rmgpomeTtannyprum u oboraweHus. VicknoyeHne
MPUMEHEHNS K 3TUM XBOCTaM MOHATUS «Kracc
onacHocTu» (T.K. 3To He oTxoabl). OBbHyneHne nnaTol
3a pasmMellaemMble B XBOCTOXPaHUMMLLAX XBOCTbI
rmapomMetannyprum n oboralleHus.

MNpuMeHMMO B oTpacnm

HOT 41

3aTtpaTbl Ha OpraHM3aLmo YCTaHOBKM NO
obpaboTke umMaHngcoaepKaLlen XBOCTOBOM
nynbnbl opManbaerMaom n Ha npuodpeTeHune
obe3BpexunBaloLLIero peareHTa — popmarnuHa..

3alumTa oKkpyxaroLLen npupoaHon cpeabl
(aTmochepsbl 1 rmgpocepbl) OT TEXHOTEHHOIO
BNUSHUSA TEXHONOMMKN UmMaHnpoBaHus. CokpalleHmne
3atpat Ha at1 uenn B 20 — 50 pas no cpaBHEHUIO C
TPagaULMOHHBIMN TEXHOMNOMUAMM.

MNpuMeHMMO B oTpacnm

HAOT 42

3aTtpaTtbl Ha NpunobpeTeHne obopyaoBaHNsA —
LEeHTPOBEXHbBIX KOHLLEHTPaTOPOB

N3BneveHne AononHUTENBHOIO KONM4YecTBa 30510Ta
M3 XBOCTOB

MpuMmeHuMo B oTpacnm

HAOT 43

38TpaTbI Ha KOHOMUMOHUpOBaHME
O60pOTHObIX BO4 N UX NepeKadky B
TEeXHOJ10rn4yeckue npoueccol

CokpalueHune noTpebneHnst CBeXXewn Boabl, CHMXKEHME,
BMMOTb 40 NMOMHOrO UCKITOYEHUs1, cbpoca CTOYHbIX
BOA.

MpumeHnmo B oTpacnu
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Pasgen 7. MepcnekTUBHbIE TEXHOMOMMN

B pasgene paccmoTtpeHbl nepcnektuBHble TexHonormn (MT), peanusaumsi KOTOPbIX
NO3BOSUT YNyYLINTb TEXHUKO-SKOHOMMUYECKME MoKasaTenu npouecca Aobblun aparoueHHbIX
MeTasnsioB, NOBbICUTb 3(PPEKTMBHOCTb OXPaHbl OKpYXXatoLLlen cpeabl:

MNT-1. O6GXUr MbILWbAKOBUCTbLIX KOHLEHTPATOB C NOCNeAYHOLWMM LiMaHMPOBaHUeM

OGXnUr MbILLBbSKOBUCTBIX KOHLEHTPATOB C MOCNEaylWwuM LMaHMpOBaHNEM Orapka.
TexHonornsa BkNOYaeT M3MerbyYeHue A0 KpynHocT mMuHyc 0,1-1 MM ©n rpaBuUTaLMOHHO-
drotaumMoHHoe  oborauleHne  30M0TO-CyNbMUAHbIX  pya € MNOfydYeHueMm  30510TO-
MbILLIBbAKOBUCTbLIX KOHLEHTPAToOB C coepXaHnem 3onota He meHee 30 r/T, OKUCNUTESbHbIN
obxur koHueHTpaTtoB npu TemnepaTtype 350 °C — 800 °C C OYMCTKOW nMblfie-ra3oBbIX
BbIOPOCOB, LMaHMpoBaHWe orapka, obesBpexnBaHme LMaHUCTbIX OTXOO0B.

MNT-2. UlnaHnpoBaHue meaucTbIX pya

LinaHnposanue MeaUCTbIX pyA4 (nubo rpodykmos oboeaweHus) c
KOHOULMOHNPOBAHNEM XBOCTOBbLIX PAaCTBOPOB. TEXHOMOIMMs BKIIOYaeT namensyeHme pyabl o
KpynHoct MuHyc 0,1 mMm, (obozaweHue), unaHMpoOBaHME W3MESIbYEHHOIO NpPOoAyKTa B
arMTaumoHHOM copbuMOHHOM pexume npu KoHueHTpaumm NaCN 0,2-3 r/n, dounbTpauuio
XBOCTOB LMaHNUPOBaHNA 0O OCTAaTOYHOW BrnaxHOCTU keka 10 % — 30 %, cknagmpoBaHue Keka
B MONycyxoe XBOCTOXpaHUINuLWE, KOHOMUMOHMPOBAHWE LMAHUCTbIX (UNbTpaTtoB C
pereHepaumen NaCN u BosBpaT KOHAULMOHUPOBAHHLIX PaCTBOPOB U pereHepmpoBaHHOIMO
NaCN B TEXHOMOrMYeCKUN LMK NpeanpuaTums.

MNT-3. Tnokapb6amugHoe BbilWenayMBaHne KOHLUEHTPAaToB.

TuokapbamugHoe BbllWenaymBaHMe OoratbiXx 30M10TO- U cepebpocogepkallmx
KOHUEHTpaToB. TexHonorns BkNYaeT unbTpaunoHHoe BbllLlenaynBaHne ©GoraTtbix
(cogepxaHue cepebpa He MeHee 5 Kr/T) 30n10TO-cepebpsAHbIX KOHLEHTPATOB pacTBOpaMu C
KOHUeHTpaumen tnokapbammga 10-20 r/T u cepHon kucnoTbl 5—10 r/n, anekTponuTnyeckoe
ocaxJeHwe [paroueHHblX MeTannoB u3 unbTpatoB, O0OOPOTHOE WCNONb30BaHUE
obe3meTanneHHbIX pacTBOPOB B LUKIE BbiLlenadnBaHus.

nT-4. LimaHupoBaHue 3o5otocoaepxawymx XBOCTOB oboraweHus
nonuMmMeTannm4yeckux pya.

LinaHnpoBaHue 3onoTocogepxalymx XBOCTOB oboraleHus nonumMeTansiMyeckmx pya.
TexHonorns BKNOYaeT UMaHMpoBaHME XBOCTOB OboralleHus KpynHocTbto MuHyc 0,1 mMm B
arMTaumoHHOM pexume npu manomn koHueHtpauum NaCN 0,01-0,05 r/n, MUHUMU3MPYIOLLLEN
HeueneBon pacxog NaCN Ha pacTBopeHue rnpuMmecen, CO CKnagupoBaHMEM Mynblbl B
HanMBHOe xBOCTOXpaHunuile (6e3 obesBpexmBaHus).

MNT-5 O6e3BpexnBaHMe OT TOKCUYHbIX COAUHEHUA O30HOM

O6e3BpexunBaHne LMaHNOcoAepXKalMX CTOYHbIX BOA M XBOCTOBbIX MySibM O30HOM OT
TOKCUYHbIX COEOMHEHUN, BKIloYas UuaHuabl, TuouMaHaTbl, MeTanfbl, OpraHu4eckue
COeaUHEeHUs.

MNT-6 AOHOOOMEHHasa O4YMCTKA LWaXTHbIX U KapbepHbIX BOA

MoHoOBMEHHaA o4nCTKa WaxTHbIX W KapbepHbIX BOA OT TOKCUYHBIX MNPUMECEMN,
BKMtOYaa TshKenble MeTannbl, 418 NO4rOTOBKM UX K COpOCy B BOAHbIE OOBEKTHI.

NT-7 KoHaMunoHMpoBaHue TEXHOJIOrMYECKUX PacTBOPOB U OOGOPOTHLIX BOA C
MCNoJfib30BaHMEM O30Ha
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KoHOAMUMOHMPOBaAHNE  TEXHONMOIMMYECKMX pPacTBOPOB U OBOPOTHbIX BOA C
MCNoNb3oBaHME MpoLecca 030HMPOBAHMS C LIENbl pereHepauuyM cBoGOAHOro uuaHuaa u
yAaneHus npumecei, MeLlatoLLmX U3BNeYeHN0 AparoLeHHbIX MeTarsoB.

3aKknunTenbHble MOSIOXEeHUA U peKkomeHOauumn

NHOpMaLMOHHO-TEXHUYECKUI CMPABOYHUK MO HAUNYYLWNUM AOCTYMNHBbIM TEXHOMNOMMAM
«[JobBblva aparoueHHbIX MeTannoBy» NoAroToBreH B COOTBETCTBMM C [1oaTanHbIM rpadrkom
cosgaHna B 2015 - 2017 rogax CnNpaBOYHWKOB HaUMy4dWMX [OOCTYMHbIX TEXHOMOMH,
yTBEPXKAEHHBIM pacnopshkeHnem [lpaButenbctBa Poccuiickon denepaumm ot 31 okTabps
2014 r. Ne 2178-p [10], n npaBunamu onpenesieHNa TEXHOMNOMMMU B KayeCcTBe Hauryullen
AOCTYNHOW  TEeXHONormm, a Takke pas3paboTku, akTyanmsaumm U  onybnukoBaHus
NHPOPMALNOHHO-TEXHUYECKUX CMNPAaBOYHUKOB MO HaUMyYWMM OOCTYNHbIM TEXHOSOrMsm,
yTBEpPXAEeHHbIMWN nocTaHoBreHnem lNpasutensctea Poccuickon ®efepauun ot 23 gekabps
2014 r. Ne 1458 [7].

OkoHyaTenbHbin coctaB TPIM 49 «[Jobblva gparoueHHbIX MeTannoB» Obin yTBEPXAEH
NPOTOKOSIOM coBeLlaHns noa npencenatensCTBOM 3amecTutens MwuHucTpa
NpoMbILWEHHOCTN 1 Toproenu Poccuinckon ®epepaummn B.C.OcbmakoBa ot 18 masa 2017
roga Ne 24-OB/12.

o
rll\jn ®.N.0 OpraHunsauus
1 bakyH Enena HOpbeBHa Hoparona MeHempkmeHT
2 bwuy Hukonam AnekcaHapoBuy AO «3onoTopyaHas KoMnaHus
MaBrvik»
3 bypauH Makcum Buktoposuy DY «MXK»
4 |bytoBckun Pycnan Onerosuy dIrbY «BHUW Skonorus»
5 Bapawnkos ApceH ["'eHpuxoBu4 PocnpupogHaasop
6 BownowHwukos [puropuin MiBaHoBWY AO «UNprupegmeT»
7 [Mopnos Uropb N'eHHagbeBnY drey «BUMCx»
8 [Mpuwaes Cepren MBaHoBUY MuHnpomTtopr Poccum
9 PKapexuH Angpen AnekcaHapoBuY 000 «YK lNMontoc»
10PKenTosa Jlapuca MuxannosHa AO «3onoTopyaHas KOMnaHus
[aBrvik»
110KuteHko Jltogmuna lNMeTpoBHa "oxpaH Poccun
12B3axapoBa KOnusa CepreeBHa Hoparonag MeHeaXmeHT

13

NkpsaHHukoB BaneHTnH Onerosuy

MuHnpomTtopr Poccum
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Ne

n/n d.N.0 OpraHunsauyus
14KoponeHko MpuHa AnekcaHgpoBHa ML rmeX

15Kpukanosa Onbra CepreesHa PocnpupogHagsop

16/lemaHoBa CeeTanaHa AnekcangposHa |AO «lNonumeTtann YK»

17NyHAawwnH Nasen Amutpuesny HO «Coto3 ctapaTtenen Poccuny

18MuknuH KOpuin AnekceeBuny AO «3aBoackas kKoMnaHUs MeTannoBs»

19Munsakos Buktop Anekcangposuy AO «HNWN ATmocdepa»

20MwuHeeB Cepren MuTtpreBuny 000 «POM»

21MeTpoB Bnagummnp ®eodaHoBmY AO «UNprupegmeT»

22[MuncapeB Anekcen AnekcaHaposuy 000 «YK lNMontocy

23lNucyacoa OkcaHa ["'eopruesHa AO «lMonumeTtann YK»

24MNonuwyk Makcum Uropesuny L, rmeX

25CepnenbHukoBa NannHa BacunbeBHa Oryn «UHUrP»

26CMonbkoB KoHcTaHTUH NeHHagbeBuY AKLMOHEpPHOE obLecTBo
«HOxypansonoto 'pynna KomnaHun»

27(CokonoBa Mapust AnekcaHapoBHa 000 «An Om Cn MoHTaH»

28TapakaHoBckun Buktop NBaHoBUY HO «Coto3 ctapatenein Poccum»

29TaTtapuHoBa MpunHa HukonaesHa MAO «Bbicovanwwminy

30TemHoB AnekcaHap Bukrtoposuy MwHnpupogabl Poccun

31Towes Omutpmin AHaToNbeBUY dryrn «BHAM CMT»

32T povukun Buktop Bnagnmmnposny AO «3onoTopyaHas KoMnaHus
MaBrvik»

33XaH Ceprent AnekceeBuny MwuHnpomTtopr Poccun

My6nnyHoe obeyxaeHne cnpaBovHmka HOT npoxoauno ¢ 29 cenTtabps 2017 roga no
29 oktabpsa 2017 roga.

OkcnepTtmsa npoekTa cnpaBoyHuka HOT 6Gbina npoBeaeHa NPOPUIbHBIM TEXHUYECKUM
KomuTeToM no ctaHgapTudaumm TK 113 «Haunyywmne gocTynHble TEXHOMOrMm».
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B uenax cbopa nHpopmMaumMm 0 NpUMEHsIeMbIX Ha ropHOA06bIBaOLWMX NPeanpUATUSAX
TEXHOMOrn4Yecknx npoueccax, o06opygoBaHUN, WCTOYHMKAX 3arps3HEHUs]  OKpYXatoLen
cpeabl, TEXHONTOMMYECKNX, TEXHUYECKMX U OpraHn3aUMOHHbIX MEPONPUATUSX, HanpaBneHHbIX
Ha CHWXEHMWEe HeraTMBHOTO BO3AENCTBUSA Ha OKPYXawlwyw cpedy, nNoBbiLEHNE
9HeproadppekTMBHOCTN U pecypcocbepexernsi, Bbina noaroToBneHa YyHUpMUMpOBaHHas
aHKeTa U HanpasfeHa B agpeca BCex KPYMNHbIX XONANHIOB, OCYLLECTBASIOWNX AeATENbHOCTb
B cpepe A06blMM AparoLeHHbIX MeTansioB U nonagawlwmx nog obnactb pacnpoctpaHeHus
AaHHoro cnpasoyHuka HAOT. Becero 6bino nonyveHo 19 3anonHEHHbIX aHKeT OT NpeanpuaTui.
Mo pesynbTaTamM aHKETMPOBaHWA OXBadeHbl NpeanpusaTus, obecneuvmsawowme 6onee 50 %
BanoBou A4obblun B paccMatpmMBaemMon OTpacnv NPOMbILLIIEHHOCTH.

CBeaeHus, nony4veHHble B pesynbTaTe aHKeTUpoBaHus, Obinv MCNONb30BaHbl Mpu
pa3paboTke HacTosLiero cnpaBodHuka HOT.

CnpasoyHuk HOT cornacoBaH uneHamun TP 49 B COOTBETCTBUM C YCTaHOBIIEHHOW
npouenypon. NpoTokosnbl ronocoBaHns UMetTcs B aene cnpasovHnka HOT u xpaHaTtca B
Biopo HAT.

NcnonHutenu pasgenosB Hactosiwero cnpasovHnka HOT:

Pasnen Ucnonuutenu®
Besenenune BownowHukos ..
MNpeaoucnosune [MeTpos B.®.
O6nacTb NpUMEHEHUSA MeTpos B.®.

Pasgen 1. O6was nHgpopmaumsa o BownnowHukos .., lNeTpos B.9.
paccmaTpuBaeMomn oTpacnu
NMPOMBILLTIEHHOCTM

Pasgen 2 OnucaHune MeTpos B.®., HoBukosa C.A.,OBepTOBCKUN
TEXHOJIOMrM4YeCcKnx npoL.eccos, B.M., BeiBanbues A.B.

Mcnosib3yemMblX B HacTosiLee BpeMsi
npu gobblye gparoueHHbIX MeTansnoB

Pasgen 3. Bosgencrteue Ha Metpos B.®., HoBnkosa C.A.,
OKpY>KaloLLyto cpeay u Tekyume

Ptasj:l,en 4. Onb‘é‘p,eneHme Hauny4wunx [Metpos B.®.

OCTVMHbIX TEXHOOIUN
Pasgen 5. Hauny4dwune goctynHble MeTpos B.®., BonnowHukos I.A.,

TEXHOINOrnMn NMaTtakos B.I., beiBanbues A.B.

Paspen 6. O9koHoMmu4yeckme acnektbl |[letpos B.®.
NPUMEHEHUNA HaUMyYLINX OOCTYMNHbIX
TEXHONOrmm npm gobbiye
AparoueHHbIX MeTansnos
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Paspen 7. NepcnekTnBHble Metpos B.®., BonnowHunkos M. A.
TeXHOormu

3aknounTesribHble NoSIoXeHNs Metpos B.®., BonnowHukos IM.A.
MpunoxeHus MeTpos B.®.

1
AO «UprupegmeTt» (MpkyTCK)

MpumevaHue: akTMBHoe y4yactme B paboTe Hag pasnuyHbiIMKM - pasgenamu
cnpaBovHuka npuHumanu cneuymanuctel OO0 «YK TlMonoc» (MNucapes A.A.), AO
«MNonnmetann YK» (Jlemanosa C. A.) u Hoparona MenepxmeHT (bakyH E. 1O.)

CnpaBoyHnk HOT noarotoBrneH Takke C y4yeTOM MaTepuanoB CnpaBOYHMKA
EBponenckoro cot3a nNo Haumnyywmnm SOCTYNHbIM TEXHOMOrMSAM No obpalleHnto ¢ oTXxogamm
M NyCTbIMW NOpoAamMu ropHoA06bLIBaoLWEeNn NPOMBbILLFIEHHOCTH [8].

PekomeHayeTca npogomkaTb AanbHenwyto paboTy B cnegyowmx HanpaBneHusx:

- cbop (HakonneHwe) p[aHHblX, 4TOObl OUEHUTb COCTOSIHME OnpeaesieHHbIX
TEXHUYECKNX PELLIEHNI Ha YPOBHE NpeanpuaTnin, ocobeHHo noteHumanbHble HAT;

- cbop p[aHHbIX N0 CTOMMOCTU (MHBECTULMKM, 3JKCnnyaTauMOHHbIE pacxonbl),
OTHOCSLLUMXCS KO BCEM TEXHUYECKUM pPELLEHNAM, yYnTbiBaeMbliM Npu onpegenedmm HOT.
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Koabl OKB3[] u OKINA, cooTrBeTCcTBYIOWME OO6NACTU NPUMEHEHUA
HacTosiwero cnpaBoyHuka HOT

HanmeHoBaHMe npoaykumm

HanmeHoBaHue Buaa

OKMA no OKMNA pesatenbHoctn no OKB3[ OKBIA ™
Paspen B Mpoaykums [obblya nonesHbIx Paspen B
ropHogo6bIBaoLLNX ncKonaembix
npou3BOACTB
07 Pyabl meTannuyeckue [obblya meTannuyecknx |07
pyAa
07.2 Pyabl LBETHbIX MeTannoB [o6blva pya UBETHbIX 07.2
MeTannos
07.29.1 Pyabl n koHUeHTpaTbl Nnpounx | [Jobbiva pya npouynx 07.29
LIBETHbIX MeTannoB LBETHbLIX MeTannos
07.29.14 Pyabl n KOHUEHTpaThI [obblva pya n neckos 07.29.4
AparoueHHbIX MeTannos AparoueHHbIX MeTannos 1
PY4 peakux MmeTtansnos
07.29.14.111 Pyabl cepebpsiHbie Ho6blva pya n neckos 07.29.41
AparoueHHbIX MeTannos
(3onoTa, cepebpa un
MeTannoB nNiaTMHOBOM
rpynnbl)
07.29.14.121 Pyabl 3onotocogepxawyme — —
07.29.14.131 Pyabl meTannos nnaTtuHOBOWM — —

rpynnbl

* O6LLEPOCCUNCKMIA KNnacCcudUKaTop NpoAyKUMM No Baam 3KOHOMUYECKOWN AeATENbHOCTMU.
** OBLLEePOCCUNCKNIA KnaccudukaTop BUAOB SKOHOMUYECKON OeATENbHOCTMN.
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MNMpunoxeHue b

(o6sa3aTenbHoe)

MNMepeyvyeHb MapKepHbIX BelecTB

Ne [na atmoccepHoro Bo3ayxa [nsa BoaHbIX 06bEKTOB
1 B3BelUeHHble BelllecTBa B3BelueHHble BelecTBa
2 Maopoumnanng —
(BOQOPOA UMAHUCTLIN)
3 CepoBogopoa —
4 Cepoyrnepop —
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MNepeyeHb TeXHONOrMYECKUX NoKasaTenemn

B1. Ansa atmocdepHOro Bosagyxa

Tabnuuya B.1 — TexHonornyeckune nokasatenn MapKepHbIX BELLECTB MpuU MPUMEHEHUU
HOT B obnacTm MUHUMM3ALMM HEraTUBHOMO BO3AEWCTBUS HA aTMOCHEPHbIA BO3OYyX Mpu
pa3paboTke POCCHIMHbIX N KOPEHHBIX (PYAHBIX) MECTOPOXAEHUIN AParoLeHHbIX MeTanmnoB

Ne HaumeHoBaHMe BeLLecTsa - Kon EaovHnua TexHonornyecknn
N3MepeHns nokasaresnb
1 |B3BelueHHble BellecTBa 2902 Mr/m> <0,5°

1I'Iepequb MapKepHbIX BELWECTB cripaBennne Ans Ao0blyn AparoueHHbIX MeTasiyioB Ha

KOPEHHbIX N POCCbLINMHbIX MECTOPOXAEHNAX

“3amepbl OCYLLECTBNSIOTCS Ha rpaHuLe C33 npeanpusiTst CormacHo nporpamme

NPOn3BOACTBEHHOIO 3KOJIOMTMHYECKOIro KOHTPOJI4A

Tabnunuya B.2 — TexHonornyeckme nokasaTenu MapKepHbIX BELLECTB coaepXalumxcs B
acnupauMoHHOM Bo3ayxe npu npumeHeHun HOT B obnactv MUHMMKU3ALMUM HEraTUBHOIO
BO34EeNCTBMS Ha aTMOC(EepPHbIN BO3aYyX NpWU NepBUYHON nepepaboTke MUHEpParbHOIo Cblpbs

Ne | HaummeHoBaHue BellecTBa Kopn, TexHonornyeckmn  [EQ. nam.| TexHomorndeckun
nepeagen nokasarenb
1 |B3BelueHHble BellecTBa 2902 PynonogrotoBka mr/m® < 500Y
2 [nmppounanung 0317 MNpurotoBnexHune mr/m® < 500V
(BOOOPOA LMAHUCTBIN) pacTBOPOB peareHToB,
LyaHMpoBaHue n
copbuus,
pereHepauus,
obes3BpexnBaHme
3 |CepoBogopon? 0333 dnoTaumoHHoe Mr/m® < 100Y
o6orateHune”
4 |Cepoyrnepos” 0334 droTaumroHHoe Mr/m® < 300"
o6oratieHune”
'CpenHee 3HayeHve 3a nepuop oToopa.
“Ipu UCMONb30BaHUM B Ka4ecTBe roTopeareHTa CepHUCTOrO HaTPUS.
°Mpu ncnonb3oBaHUM B kKa4ecTse roTopeareHTa 6yTUNOBOro KCaHToreHaTta Kanus.
*[laHHble TEXHOMOrMYeckne Nokas3aTenu UCMosb3YITCS, TONLKO ecrnn Ha habpuke TEXHONOrVS
dnoTaumoHHoro oboraleHms aBnseTcs eqUHCTBEHHON TEXHOMNOIMen nepBMYHON nepepaboTkn
MWHEPAaNbHOTO ChIpbS.
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B 2. [1ns BOAHbIX 00 BLEKTOB

Tabnuuya B.3 — TexHonornmyeckme nokasaTtenn MapKepHbIX BELLECTB NPU MNPUMEHEHUMU
HOT B obnactm MWHMUMM3AUUM HEraTMBHOrO BO3AEWCTBMS HaA BOAHble OOBLEKTbI Npw
N3BNEYEHUN MUHEPASTbLHOMO Chipbs U3 HEAP OTKPbITLIM U NOA3EMHbBIM COCOOOM

Ne HaumeHoBaHwue BellecTea V) EanHnua namepeHna | TexHonornyeckni nokasartenb
1 B3BeLUeHHble BeLlecTBa Mr/n < 307

'MepeyeHb 3arpsAsHAIOLLIMX (MapKepHbIX) BELLECTB cripaBeanvs Ans A06blun AparoLeHHbIX
METasoB Ha KOPEHHBIX U POCCHIMHBbIX MECTOPOXAEHUSIX

“3amepbl OCYLLECTBMSIOTCS COrNacHo NPorpaMmmMe NPou3BOACTBEHHOMO 3KOOMMYECKOro
KOHTPONS NPeanpusATUS

132



UTC 49-2017

MpunoxeHwue I'

(o6s3aTenbHoe)

Mepeyenb HAOT

Ne HOT HaumeHoBaHne HOT

HOT 1 OnTUMmM3aLuna TEXHONOMMN CHATUA Tanoro Crnos neckos

HOT 2 3ameHa Oynb4o3epHOM  TPAHCMOPTUPOBKM MECKOB U TOpdhoB  Ha
ABTOTPAHCMOPTHYHO

HOT 3 BblemMka NeckoB anekTpuyeCckUMn KapbepHbIMU 3KCKaBaTopamm

HOT 4 [MpuMeHeHne coBpeMEHHOW rOPHOTPAHCMOPTHON TEXHUKMU

HOT 5 Mcnonb3oBaHue COBPEMEHHbIX CUCTEM MHULIMMPOBAHNA

HOT 6 3aknagka BblpaboTaHHOro NpocTpaHCcTBa

HOT 7 YBenuyeHve Jonuv cenekTuBHon obbium pyabl

HOT 8 O6opynoBaHune asurartenen COBPEMEHHbLIMU KaTannTnyecknmm
HeuTpanMsaTopamu

HOT 9 Mcnonb3oBaHne HOBbIX 3P(EKTUBHbBIX B3pPbIBYATLIX BELLECTB U NEPenOBbIX|

TEXHOJSIOrMn B3pblBaHUS

HAOT 10.  (OpraHunsauus XpaHeHUs, Nneperpyskn 1 TpaHCNOPTUPOBKN FOPHON Macchl
HOT 11 OpoLueHne NbINALWUX NOBEPXHOCTEN

HOT 12 PekynbTuBaums nbinswmx noBepxXHOCTEN

HOT 13 MpumeHeHne npeaBapuTenbHON peHTreHopaanomMeTpUYeCKon nnm
dhoTOMETpUYECKON cenapaunm

HOT 14 Ob6oralleHue rpaBUTauMoOHHbLIMU MeTo4aMun

HOT 15 Ob6oralleHue prnotaynoHHbIMKM METO4AMM

HAOT 16 MpumeHeHne KOMOWHMPOBAHHBLIX CXEM pPaBUTALMOHHO-IOTALMOHHOMO
oboralleHus

HOT 17 dnotaumoHHoe oboralleHne co CKnaguMpoBaHMEM XBOCTOB B HanMBHOE
(HamMbIBHOE) XBOCTOXpaHUNMLLE

HOT 18 dnoTtaunoHHoe oborauieHne ¢ unbTpaumen XBOCTOB M CKNagupoBaHWEM
KEKOB Ha MNONUroHe (XBOCTOXPaHUINLLE)

HOT 19 [MpuMeHeHne ckopoCcTHOWN dorioTaunn B LMKNE U3MenbYeHna

HAOT 20 BakTtepunanbHoe BCKpbITUE MUHEPArTbHOIO Cbipbs

HAOT 21 ABTOKINMaBHOE BCKPbITUE MUHEPANIbHOMO CbhlpbA

HAOT 22 LinaHnpoBaHne co cknaguMpoBaHMEM XBOCTOB B HanuBHOE (HaMbIBHOE)
XBOCTOXpaHUnNuLie

HAOT 23 LinaHnpoBaHne c dunbTpaumen XBOCTOB U CKIlaguWpPOBaHWMEM KEKOB Ha
NOSIMroHe-XBOCTOXpaHunuLle

HAOT 24 LinaHnpoBaHue, dunbTpaums, oOCaxaeHwe [OparoueHHbIX MeTasnsios
LINHKOBOW MbifbtO

HOT 25 MepepaboTka nexanbix XBOCTOB amanbramauum

HOT 26 lMepepaboTka yNnopHbIX 30510TOCOAEPXKALLMX KOHLEHTPATOB C NPUMEHEHNEM
CBEPXTOHKOro nomona
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Ne HOT HaumeHoBaHne HOT

HOT 27 MHTeHCUBHOE LnaHMpoBaHMe 30510TOCOAepKallnX rpaBUOKOHLEHTPATOB,

HOT 28 MpuMeHeHne TEXHOMOrMYECKNX MEeTOO0B W 00OopyaoBaHMs ANS CHUXKEHUSN
BbIOPOCOB  3arpsA3HAOWNMX BeELeCcTB Npu  NepBUYHOM  nepepaboTke
MWHEPAanbHOro Chipbs

HOT 29  KyyHoe BbiwenaynBaHve

HOT 30 [Nog3emMHoe BbillenavYnBaHue

HOT 31 icnonb3oBaHMe BCKPbILWHbIX 1 BMELLLAOLWMX NOpoS

HOT 32 [MpuMeHeHne cneuumanbHbIX CUCTEM  CKNAgAMPOBaHUA  BCKPbILWHbBIX U
BMELLaOLLNX NOPOA

HAOT 33 [ ®opmupoBaHMEe  MECTOPOXAEHMI  OOLLEepPaCnPOCTPAHEHHbIX  MOME3HbIX
MCKOMaeMbIX U3 CKnagmpyeMblX BCKPbILWHbBIX NOpo4

HOT 34 KoHanumoHnpoBaHue MeabCoaepKallmnxX LMaHUCTbIX pacTBOPOB

HOT 35  OnTMMKM3aumst KOHCTPYKTUBHbBIX NapaMeTpoB NNoLanoK POCChIiNHOM Aobblumn

HOT 36  (OpraHunsauus npyaoB-OTCTOMHMKOB KapbepPHbIX U LAXTHbIX BOA

HOT 37  |OuncTka cOpacbiBaeMbIX KapbepHbIX U LWAXTHbIX BO4

HOT 38 Ob6esBpexmBaHMe LnaHngcoaepXXallmx XBOCTOBbLIX NyfbM peareHTamu

HOT 39 [lon3BneyeHne MmeTanna B XBOCTOXpPaHUMULLE

HOT 40 dopMnpoBaHMe TEXHOMEHHbIX MECTOPOXAEHUM [paroueHHbIX MeTasnnoB B
MecCTax CKnaampoBaHNs XBOCTOB

HOT 41 [MpMeHeHne Ce30HHbIX TEXHONOrM 06e3BpEXMBaAHMNS XBOCTOBbLIX NMYnbMn

HOT 42 O6paboTka XBOCTOB LMAHMPOBaHUS B LEHTPOOGEXHbIX cenapaTtopax C
N3BfieYeHneM HeJOPaCTBOPEHHOMO 30510Ta

HOT 43  |(O6opoTHOE BOAOCHAGXEeHME NpoueccoB NepBUYHON nNepepadoTku

MWUHEeparibHOro Cbipbsi, COAEPXKaLLEro AparoleHHble MeTanmnbl
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Mpunoxexnne [1
(ob6sa3aTenbHoe)

AQHeprocbepexeHne n NoBbieHne IHeproadpheKTMBHOCTU

KpaTkasa xapakTepucTuUKa OTpacrniy C TOUKU 3peHUs pecypco- U aHepronoTpebreHus

MpeonpuaTtusa, gobGbiBaloWMe gparoueHHble  MeTanfbl, OTHOCATCA K  yucny
9HEpProeMKmx Npon3BoaCTB.

XapakTepHOW 4YepTOM MPOMBILLNIEHHOCTM MO A06blde AparoueHHbIX MeTannoB
ABNSAETCA POCT yAenbHbIX 3Hepro3atpat Ha rpamMm [oObiBaemMoro metanna. YBennyeHue
3HepronoTpebneHns Bbi3biIBAETCA B OCHOBHOM CriefyoLWmMMn NpuYnHamMm:

- Ka4yeCTBEHHbIMW W3MEHEeHusAMU nepepabaTbiBaeMOro MUHEepanbHOro Chbipbs, a
MMEHHO CHMXEHMEM COAEePXKaHUSA N3BMEKAaeMbIX METANSIOB;

- pa3paboTKon OrpaHMYeHHbIX MO 3anacaM MECTOPOXAEHWUA CO CTPOUTENLCTBOM
ropHo400bIBaKOLLMX KOMMIIEKCOB OTHOCUTESNbHO HEGOMbLLOW NPOM3BOANTENBHOCTMU;

- pacnosiokeHMeM MECTOPOXAEHUN B panoHax, YyAaneHHbIX OT CyLEeCTBYHLINX
NHPaCTPYKTYPHbIX 06pa3oBaHNin — TPAHCNOPTHLIX MarncTpanen, MMHUIN anekTponepenad u
T.M.

- YCNOXHEHNEM FOPHO-TeoNIorM4YeCcKnX ycnoBui 4obbI4M MMHEPArIbHOMO ChIPbS;

- BOBfeYeHMeM B nepepaboTky pya Bce Bonee CnoXHOro cocTtaBa, CoAepXalimx
«yMNopHbIe» K MepBUYHOM nNepepaboTke AparoueHHble MeTansbl, Tpebywme nNpuMeHeHns
Bonee CNoXHbIX U AOPOrNMX TEXHOSOIMI N3BNEYEHNS;

Poccunckmne npegnpuatua no Aobblide AparoueHHbIX MEeTansioB UCMOMb3yKT B CBOEMN
AEATENbHOCTM [OBa BWOA SHEPrOPECYPCOB — JNIEKTPOIHEPruid U XKuagkoe TONMMBO, B
OCHOBHOM AM3eribHoEe. DNEKTPOIHEPTMIO NONyYalT U3 NIUHUK ANEeKTponepeaay unu, npm mnx
OTCYTCTBUW, OM3ESTbHBIMU 3NEKTPOCTaHUMSAMW. YTONb, NPU BO3MOXHOCTU €ro JOCTaBKU UMK
HanNU4MM NPUroaHbIX K paspaboTke MEeCTHbIX MECTOPOXAEHWI, NCNONb3YETCs ANA OTONNEHNs
XWUNbIX N NPOU3BOACTBEHHbIX NOMELLEHWNNA.

OHepreTnyeckne 3atpaTtbl B cebecTtommocTy npoaykuun, B 3aBUCUMOCTM OT MecTa
pacnonoXeHns nNpeanpuaTus, cogepxaHua Metanna B AobbiBaeMon pyae, NpMMeHsemMomn
TexHonornm aobblun n nepenYHON nepepaboTtkn coctaBnsaoT oT 6 % Ao 20 % n Gonee.

CTpykTypa aHepronoTpebneHus npeanpuatna [oObluM  AparoueHHbIX  MeTansos
MOXeT ObITb NpeAcTaBneHa AByMSA OCHOBHbIMU Bnokamu:

1. OHepronotpebnenne npu p[obblde M3 pyaHbIX Ten  MUHEepPanbHOro  Cbipbs
TEXHOsorn4yeckoro obopyaoBaHMs WaxT UM KapbepoB — OYpUnbHbIX CTAHKOB M YCTAHOBOK,
MOrpy304HbIX U NOrPY304HO-TPAHCMNOPTHbLIX MaLUWH, PYAHUYHOro TpaHcnopTa v ap.

OHeproaPeKTMBHOCTbL JOOLIYHOMO TEXHOSIOrMYyeckoro obopyaoBaHns MOXeT ObiTb
ynydllieHa 3a cyYeT NPMMEHEHUsT HOBbIX, 6onee 3dEKTUBHBLIX MOPHbLIX MaLLUMH MOBbLILLEHHOWN
NpOn3BOAMTENBHOCTK, Brarogapsi Yemy yaernbHble 3aTpaTbl dHeprum ByayT CHUXKATLCA.

2. OHepronoTpebneHne npu nepBuYHON nepepaboTke A0OLITOr0O MUHEpPanbHOro
Cbipbsi Ha (pabpukax. Hambonee aHeproemMkMmn SABASKOTCHA onepauuum pyaonoaroTOBKM —
Apobnexune, namenoyeHme. MNosbieHne aHeproadPEKTUBHOCTN MOXET OblTb AOCTUIHYTO: 3a
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cyeT [OOCTMXKEHWUS OMTUMaribHOM KPYNHOCTM MaTtepuana , MNoCcTynawLlero Ha onepaumu
oborawieHna wn rmgpometannyprum, 6e3 ero nepemsmenibv4eHus;  MCMNofib30BaHUEM
nepeaoBbiX 3HEProdddEKTMBHbIX TEXHOMOrMM nomMona — MnosiycaMou3MernbyYeHnsa U
caMoun3MernbYeHuns, npuMeHeHnem HoBoro 6onee npou3BOAUTENBHOIO APOBUIBbHO-
N3MenbYUTENbHOrO 000pPYAOBaHUS, MESbHUL c obneryeHHon cpyTepoBKkOM M T.M.
lMepcnekTuBbl MMeeT ucCnonb3oBaHWe NpuBOoAOB C perynupyemon ckopocTtbto ([MPC) B
yCTaHOBKaX CO 3HaA4YNTENbHbIMU KonebaHNAMM Harpy3kun (MenbHULUbl, APOBUIKK).

B tabnuue B-1 npuBeaeHbl yaenbHble nokasaTenu 3HepronoTpebreHns OCHOBHbIX
npoueccoB J00bI4YM AparoueHHbIX MeTarnnoB, AOCTUTHYTblE COBPEMEHHBIMWU NPeanpUATUAMN,
COBEPLUEHCTBYIOLLMMIA  CYLLIECTBYIOLLIME TEXHOMOMMYECKNE MpPOLECChbl C TOYKM  3peHus
NOBbILEHNST AHEPTO3(PPEKTUBHOCTU U BHEAPSIOLLME HOBbIE NOAXOAbl B MNOSIUTUKE CHUKEHWUS
pacxoga aneKTpO3HepPruun.

Ha ypenbHoe aHepronoTpebneHne OCHOBHOE BNUAHME OKasbiBalOT criegyolime
drakTopbl:

- (pusmko-xummyeckne cBoncTBa obpabaTbiBAEMOro MUHEpParbHOro Cbipbs, €ro
TBEpOOCTb;

- CcTeneHb wu3MenbyeHusi, obecneuyvBalrollasd [LOCTATOMHO BbICOKOE U3BeYeHue
AparoueHHbIX MeTansos;

- MacwTab npou3BoACTBA W yAenbHasi MPOM3BOAUTENBHOCTb  MCMOSMb3yeMbIX
MexaHM3MOoB 1 0bopyaoBaHus.

Tabnuuya [.1 — YaenbHble nokasatenun aHepronotTpebneHns npu aobbiyue gparoueHHbIX
MeTannos

YpoenbHbIn pacxos,
HanmeHoBaHWe npouecca EovHuua npogykumm 3NEKTPO3HEepPrum,

KBT-y
[obblva pya gparoueHHbIX MeTansos:
- noa3emMHad 1T pyasl 35-45
- OTKpbITas 1T pyasl 10-15
O6oraTtutenbHble abpuku:
paBuTaumoHHo-oboraTuTensHaa pabpuka 1T pyabl 17-20
dnotauynoHHas cpabpuka 1T pyabl 20 -30
dabpuka ¢ rmgpomeTannypruieckom
nepBuYHON NepepaboTkomn 1T pyabl 25-35
pyabl/KOHUEHTpaTa

Hauny4wwue foCcTynHbIe TEXHOMOrMU, HanpaBfieHHbIe Ha NOBbLIWEHue
3HeproadheKTMBHOCTHU

Haunyywme [ocTynHble TEXHOMNOrMKn, coAepXalliMe peLleHust Mo  MOBbIWEHUIO
aHeproadpeKTUBHOCTUN Npu A06bIYE AparoLeHHbIX MeTannos, npuseaeHsl B Tabnuue [-2.

Tabnuya [.2 — Havny4ywmne gocTynHble TEXHOMOIMMK, HanpaBfeHHbIe Ha NOBbILEeHne
3HeproadPEKTUBHOCTHN

Ne HOT HanmeHoBanne HOT lMNpumevaHue
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HAOT 1 OnTMu3auna TexXHONOrmm cHATUS TanorollpymeHeHve Gonee
CNnosi NeckoB NpoOn3BOaAUTENBHOIO n

HOT 2  [3ameHa Oynbao3epHOM TPaHCNOPTUPOBKUIKOHOMUYHOIO KOJ1eCHOro
NecKkoB U TOPGOB Ha aBTOTPAHCNOPTHYIO  [@BTOTpaHcnopTa

HOT 3 Bblemka neckoB anekTpuyeckmmul lpumeHeHne bonee
KapbepHbIMU aKCKaBaTopamm NPOM3BOAMTENBHON TEXHWUKU

HAOT 4 MpumeHeHne COBpPEMEHHOM
rOPHOTPAHCMNOPTHON TEXHUKM

HOT 6 3aknagka BblpaboTaHHOro npocTpaHcTBa |CHMXEHue 3arpar Ha|

HOT 7 YBenuyeHne Oonu CenekTUBHOM A00bblun  [TPaHCMOPTUPOBKY MYyCTOM NOpOabI

HOT 10 |OpraHm3aumsa  xpaHeHus, neperpysku UlNpUMEHEHNE ONTUMAnbHbIX CXEM
TPaHCNOPTUPOBKN FOPHON MaccChbl ynpaBneHusl ropHoM Maccou

HOT 21  |ABTOKNaBHOE BCKpbITUE ynopHOroBcKpbITME MaTepuana 3a CcueT
MWHEpPanbLHOro Chlpbs QHEPrun oKUCNeHus cynbpnaos

HOT 29 |KyyHoe BblWwenavynBaHue YnpouweHHaa pyaonoarotToska

HOT 30 [loasemHoe BbilenavymBaHue OTcyTCTBME PYAONOAroTOBKM

HOT 35 |OnTummnsauus KOHCTPYKTUBHbIX[IpMEHEHMEe ONTUMarnbHbIX CXeM
napameTpoB nnoLwagok POCCbINHOMYNPaBneHNsa roOpHON Maccomn
no6bIun

SKoHOMMYeCcKMe acnekTbl peanu3saumu HAOT, HanpaBneHHblIe HA NOBbIWEHUe
3HeproadppeKTUBHOCTU N ONTUMU3ALIMIO U COKpaLLleHMe pecypconoTpebneHus
3atpaTtbl Ha 9NEKTPOIHEPIUI0 U JHEepreTU4ecKkne pecypcbl UrparT 3HAYUTENbHYHO

pornb B pacxodax npeanpuaTuiA, [OoObiBaloWmMX [AparoueHHble MeTanmnbl, 0CODeHHO
oTpabaTbiBalOWMX  MECTOPOXAEHUS  MOA3EMHbIM  CMOCOGOM U OCYLLUECTBNSOLINX
anNeKTpocHabXeHne AM3enbHbIMU 3NEeKTPOCTaHLUAMMN.

HeontumanbHoe  YHKLUMOHMPOBAHME  3IHEProcUCTEM  MPeanpuaTUS  CroCOGHO

npunBecCTn K yBEJTMYEHUIO 3KCIJ1yaTaluMOHHbLIX 3aTpar.
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MpunoxeHune E

(cnpaBo4HoOe)

MNepevyeHb OCHOBHOro TeXHONOrMYeCKoro o6opyaoBaHus,
npUMeHsieMoro npu fobbiye AparoueHHbIX MeTansnoB

PoccbinHble MecTopoXaeHus

Bynbaosepsl

Ckpenepbl

ABTOCamMocBansl

OKcKaBaTopbl

Morpy3unkn

[paru

[lesanHTerpaTopbl

"poxoTa B6o4veuHble

rpOXOTa nnacTtnH4yaTble

"poxoTa BMbpaunoHHbIe

[lesanHTerpaTopbl

Mpnbopbl NPOMbIBOYHbIE

LLnto3bl

MvapoBalurepasbl

OTcago4Hble MaLUUHbI

LleHTpoGexHble cenapaTopbl

KOHLleHTpaLl,I/IOHHbIe CTOIbl

HacocHble ycTaHOBKU

[In3enbHble ANEeKTpoCTaHUuunn

OTKpbITaa Aobblya pya AparoueHHbIX MeTannoB

CamocBarnbl

PenbcoBbi TpaHcnopT
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BypoBble cTaHku

OKcKaBaTopbl

Bynbaosepobl

CMeCVITeJ'IbHO-3apFI,D,HbIe MaLlUnHbI

'poxoTa

[pobunkn kpynHoro apobneHus

O6opy/:|,OBaH|/|e ana nsmerib4eHunA Hera6ap|/|THb|x KyCKOB rnopozabl, 6yTO6OV|

O6opyanoBaHve Onsi nepeBO3kM MaTepuarnos 1 ngemn

NMoasemHan oobbiya pyA AparoueHHbIX MmeTarsoB

CamocBarnbl

KoHBenepa

PenbcoBbi TpaHcnopT

BaroHeTtku

Cknnosown TpaHcnopT

MNoabeMHuKn

nOpr3OLIHO-,D,OCTaBO‘-IHbIe MaLllnHbI

Ckpenepbl

Py4yHble nepdopaTopbl

TeneckonHble nepdopaTopbl

CamMoxofHble nepdopaTopHble YCTaHOBKU

O6opyanoBaHue anst 060pKn KpoBnn

O6opynoBaHune onsi BO3BEAEHNSA KpeNneHus

O6opynoBaHue Ans namernbvYeHnst HerabapuTHbIX KYCKOB nopoabl U pyabl, 6yTobon

nepBI/I‘-IHaSI nepepa60TKa pyAbl Ha 30J510TOU3BJIEeKaTeJIbHbIX d)aGpMKax

CamocBarnbl

Becbl aBTOMOOUINBHbLIE

Bynbaosepa
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MexaHun4yeckue nonathbl

ByHkepHoe obopynoBaHue

['poxoTa HenogBWXHbIE

O6opyanoBaHue onst UsmenbyYeHUst HerabapuUTHbIX KyCKOB pyabl, 6yTobou

KoHBenepa neHTo4YHble

Becbl koHBenepHble

Mutatenu BV|6paL|,I/IOHHbIe

MuTatenu WwHekoBble

MenbHUbl caMon3MernbyYeHust

MenbHuubI noJiycamoun3smMmeribMeHund

MenbHuubI LIapoBble

Knaccudomkatopsl

MMapouMKNOHbI

MawwuHa oTcago4vHas

KoHueHTpaTop LeHTPOBEXHbIN

CenapaTop MarHuUTHbIN

MaLlurHbl hbnotaynoHHble

CTOnbl KOHLEHTPALUMOHHbIE

Symndbl

BakoBoe obopyaoBaHue

Ctonebl KOHUEHTPAaLUMOHHbIE

MarHuTHble cenapaTtopbl

Cryctutenu

AFI/ITaTOpr MexXaHn4yeckmne, KOHTaKTHbIe YaHbl

AFVITaTOpr nHeBMOMeEXaHN4eckmne

Mayvykn

"poxoTa BMBpaumoHHbIE
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KONOHHbI NPOMbIBOYHbIE

KonoHHbl ana gecopbummn

OeKTponn3epsbl

HyT4-punbTpbl

Mpecc-punbTpbl

[nckoBble PUIbLTPLI

BapabaHHble hunbTpsl

Annapat gnsi BCKpbITUsi 6apabaHoB ¢ peareHTamu

Komnpeccopbl

Hacocbl ueHTpobexHbie

Hacocbl neckoBbie

Hacocbl gpeHaxHble

LInknoHsbl

Ckpy06epbl

Mbineynosutenu

CKOpOCTHbIe npomMbiBaTeNn

MynbTuBuxpesble ruapounbTpbI
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