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NMIATUHOBBIE PYAbI

AsTopsbl: . C. 3abpoackun

MNATUHOBBIE PY[bl (nnaTuHoMAHbIE pyabl), TPUPOAHBIE MUHEpanbHble 06pa3oBaHus, CoaepXKalLe MIamuHO8bIe
Memaribl B TaKNX KOHLLEHTPaLUWsX, MPU KOTOPbIX UX MPOM. UCMOMNb30BaHME TEXHUYECKU BO3MOXHO U 3KOHOMUYECKM
LenecoobpasHo. B 1. p. meTtannbl nnatnHoson rpynnbl (M) HaxogaTca nperm. B BUAe CaMOCTOST. MUHEPAIOB;
n3secTtHo cB. 100 MyHep. BUOOB, HE cHMTast BCEBO3MOXHbIX Pa3HOBUAHOCTEN, BbiAeNseMbIX N0 XapakTepy 1 KONnM4ecTsy
npumecen. Cpegmn MMM Hanbonee pacnpocTpaHeHbl CamMoOpOaHble MeTannbl (1amuHa camopodHas v Ap.); NpupoaHble

cnnasbl — nsoepponnaTtnHa PtsFe (Pt 90%), ocmupug Ir, Os (Ir 65-80%), npngocmuH Os, Ir (Os 50-80%),

pyTeHnpugocmuH Ru, Os, Ir (Ru 50-80%); cynbcuael, apceHnabl u cynbdoapcernabl MM — kyneput PtS (Pt 85%),
6parrut (Pt, Pd, Ni)S (Pt 32-58%, Pd 17-38%), BbicoukuT (Pd, Ni)S (Pd 39,5%), nayput RuS, (Ru 61%), cneppnnut

PtAs, (Pt 56%), xonuHureopTuT RhAsS (Rh 49%); unmepmemannudsi npupodHsie. Kpome Toro, MMl B paccessHHON

dopme NpPUCYTCTBYIOT B BUAE NMPUMECH, 3aKITFOUYEHHONM B KpUCTaNNY. peléTtke pyaHbIX (OT 4eCcaTbIX 4ONen 40 COTEH I/T)

1 Nopogoobpasyrolmx (0T ThICAYHbIX AONEN A0 eANHUL, I/T) MUHEpPasoB.

Pasnu4yalot kopeHHble 1 poccbinHble MecTopoxaeHusa MM, Bce kopeHHble [. p., BOBNekaeMble B 3KCnyaTaLmio,
ABMSOTCA KOMMMEKCHbIMY 1 nommumo MM cogepxaT B pasn. KOHLEHTPaLMSAX 30110TO, HUKENb, Medb, cepebpo, kobanbT u
Ap. metannbl. Cpeay pocChinHbIX MECTOPOXAEHUA BCTPEYAIOTCS Kak KOMMIEKCHbIE (Kak NpaBurio, NraTuHOBO-

30JT0TOHOCHbIE), Tak 1 COOCTBEHHO NyaTUHOBbLIE (MNAaTUHOMAHbIE), Ha KoTopbix MII npeacTaBneHbl B OCH. NIATUHOWN.

MPOMBILLNIEHHBIMU CHUTAKTCHA KOPEHHbIE PyAbl C COAEpXXaHNeM NNaTtMHOUAOB CB. 3 1/T, K 6eQHbIM OTHOCST pyAbl C
copgepxxannem go 10 r/T, cBbille 3TOro — k 6oraTbiM pyaam (Makc. koHueHTpaumm MIT ok. 30 r/T). KopeHHble
MecTopoxaeHusi no senuumHe 3anacos MII™ pasgenatot Ha menkue (1-10 T), cpegHue (10-50 1), kpynHble (cB. 50 T) n

rmranTbl (cB. 1 ThbIC. T).

Mo Hanbonee pacnpocTpaHEHHON Kraccudukauum ri. reonoro-npom. TUNOB MECTOPOXAEHUIA, COCTaBMSIIOLLMX OCHOBY
MUPOBOWN MUHeparnbHO-cbipbeBon 6a3bl MIMI™ (cB. 99% 3anacoB), BbIAENSOT: KOPEHHbIE — CynbdUAHbIE MEAHO-
Hukenesble (cogepxat MMl B kayecTBe NOMYTHLIX KOMMOHEHTOB 1 HA3bIBAOTCA NIIATUHOCOAEPXKALLMMMUY),
ManocynbguaHble NnaTMHoMaHble U NNaTuHonaHbIe XxpomuTcogepxawyme (MM — OCH. KOMMNOHEHT KOMMIEKCHBIX pya,
coaepxallmx Takke NonyTHble KOMMOHEHTbl — Meb, HUKENb U 30510TO, MO3TOMY MHOMME UccneaoBaTeny yCroBHO
OTHOCHAT 3TU MECTOPOXAEHUSA K COBCTBEHHO NnaTUHOBLIM 06beKTaM), a Takke pocChifnHble NaTMHOMETanNbHbIe

(KOMI'IJ'IeKCHbIe n I'IJ'IaTI/IHOI/IﬂHbIe) MeCTOpOXAOEeHUA.

KopeHHble MecTopoXaeHus . reornoro-npom. TMNoB CBsA3aHbl ¢ AN depeHUNPOBaHHBIMU UHTPY3UBHBIMWU MaccBamm
OCHOBHOrO-YfbTPaoOCHOBHOMO cocTaBa. PyaHble Tena pacnonaratoTCsi NPeVM. B HDKHEW YacTu MHTPY3VBOB U
npeacTaBnsAlT cobon cornacHble ¢ 00Len CTPYKTYPOV MaccuBa, BbiAepKaHHbIe Croun («pudbli») 1 NNH3bI
NPOTSHKEHHOCTBIO 40 HECKONbKUX OECATKOB KM MO NPOCTUPAHUIO U OO0 HECKONBbKUX KM MO NafeHuo, pexe Xunbl, rHésna u
6onee cnoxHble Gopmbl. 3anexu cynbuaHbIX MeaHO-HUKENEBLIX pya AocTuratoT MmowwHocT 100 M; TonwmuHa pyaHbIX

TEen MaﬂOC)/ﬂbdDI/l,D,HOFO nnaTnHOMAHOro 1 NNaTnHOMAHOro XxpoMmuTcoaepxallero TmnoBs, Kak npasuno, He npeBbillaeT
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HECKOJTbKUX MEeTpPOB. Py,ElbI MMEIOT BKpPanieHHYH, NPOXNIKOBO-BKPAMNJIEHHYIO, XXUJTbHYIO, 6peKl-II/IeBI/1,D,Hle M MaCCUBHYHO

TEKCTYypbl.

CynbchunaHblie MegHO-HUKeNeBble MeCTOPOXAEeHUS

K cynbdumaHbIM MeaHO-HUKENEBBLIM MECTOPOXAEHNSIM OTHOCSTCS YHUKanNbHble Hopusibckol epyinbl MECMOPOXAEHUS

(OkTtabpbckoe, TanHaxckoe, Hopunbcek-1) Ha ceBepe KpacHosipckoro kpasi Poccum. Mpu CBOMX rMraHTCKkux macLutabax
(Hanp., 3anackl OkTAbpbCkoro MectopoXxaeHus — 18,2% MUPOBbLIX) OHU XapaKTEpPU3ykTCst BECbMa BbICOKMM Ka4eCTBOM
py4 (koHueHTpaums MM go 29 r/t). Mn. MM — nannagun n nnatuHa (Pd:Pt ot 1,1:1 o 5:1). CogepxaHue B pyae ap.
MMl B gecaTkn n cotHM pa3 MeHblle. OgHOTUMHbIE MecTopoXaeHus B [NeyeHrckom (MypmaHckas 061.) u Kunrawickom
(KpacHosipckmin kpan) pyaHbIx parioHax Poccun, a Takke B Ap. cTpaHax (MnaTtpud ces. cektopa byweendckozo
komnnekca B FOAP, maccuB Canbepu B KaHage) 3HaUnTENbHO XyXe Nno kadecTBy pya. Honsa cynbduaHbix MegHo-
HVKeNeBbIX MECTOPOXAEHMIN B 06LwemMnpoBbIx 3anacax I1. p. npesbiwaeT 53% (cB. 12 Teic. T MII); B Poccuu ¢ Humun

CBSA3aHbl MOYTK BCE YUYTEHHbIE pa3BefaHHble 3anackl (97%) n nobbiya (96%).

Manocyn bnaHble NIaTUHOMAHbIE MEeCTOPOXAEeHUSA

ManocynbdhuaHble NnaTUHOMAHbIE MeCTOpOoXaeHUs pacnpocTpaHeHsl B FOAP (pud MepeHckoro bByliBenackoro
komnnekca) n 3umbabee (MecTopoxaeHust Hream n Xaptnu maccua Benukas [atika), nasecTtHbl B Poccumn (P€noposo-
MaHckas rpynna, MypmaHckas o61.), CLUA (pud J-M uHTpysmBHoro komnnekca CtunnyoTtep, mectopoxaeHune UcT-
Boynaep), KaHage (mectopoxaerus Jlak-ges-nb, MapaTtoH) u gp. ctpaHax. MuHeparbl NnnaTMHOBOR rpynnbl
npencTaBneHbl hepponnaTtuHon, 6parrnToM, KynepuTom, CNEPPUNUTOM, NaypuToMm, TeNNypUaaMn NnaTuHbl 1 nannagus.
KoHueHTpaumm MII B pygax atoro Tuna gocturatot 20-25 r/T, yacTo HabnogaeTcsi pe3koe MpeBbILLEHNE COAepXKaHNS
OAHOro 13 ABYX M. MeTanoB rpynnbl (MAaTuHbl 1 Nannagusa) Hag ocTanbHbIMKU, NPUYEM Ha MecTopoxaeHusix FOAP n

31mbabee npeobnagatolmm anemMeHToM SBRAsieTCs nnaTnHa, a Ha obbekTtax Poccuun, KaHagb! n CLUA — nannaguii.

MnatnHonpgHble XpoMuTcoaepxawme mMmectopoxgeHuns

MnaTvHoMaHbIe XPOMUTCOAEpXKaLlme MeCTOPOXAEHUS NpeacTaBneHbl B pude UG-2, KOTopbI BbIAENSETCS B COCTaBe
Bywsenackoro komnnekca (KOAP). Nx egnHnyHble aHanorn n3sectHel B Poccun (BypakoBCKUIA MHTPY3MBHBIA MaccuB B
Pecnybnuke Kapenus, Mimangposckuii — B MypmaHckor 0611.), B akcnnyaTauuio He BosriedeHbl. MuHepansl MM —
MOMUKCEH, MpUancTas nnaTtuHa, OCMUCTBIA NPUANUIA, NNATUHUCTBIN UPUAWIA, NaypuT, cTubronannaguHut. Pyapl
XapakTepuayTcsa 6ornee HU3KMMU No CPaBHEHWIO C pyAaMy ManocynbguUaHOro NnaTMHOMAHOIO TUMNa KOHLEHTpaunsmm
MII™ (go 6-8 r/T), NpnbnunanTeneHO paBHbIMU COAEPKAHUSMU MAATMHbI U Nannagusa n CpaBHUTENbHO BbICOKUMMW —
ocTtanbHbix MII. MNonyTHbIe HUKENb 1 Medpb 6. Y. HE MMEIT NPOM. 3HaYeHus, 1 13 pyd, nomumo MII, n3snekaeTcs B
HebonbLUMX KonMyecTBax ToNbko 30510T0. OTHOCUMTENBHO HE4AaBHO OTA. MECTOPOXAEHMS AHHOMO TMna Havanu

paccMaTpmBaTbCA N Kak MICTOYHUKN NMOJTy4eHUA XPOMOBOTIO CblpbA.

CymMmapHas fons MecTopoXxaeHUn ManocynbmMUaHOro NNaTMHONAHOMO U MaTUHOMAHOIO XPOMUTCOAepXalLero
reonoro-npom. TMNoB B MMPOBbIX 3anacax 1. p. coctasnseTt 45% (ok. 10,2 Teic. T MII), ok. 70% (58 Thic. T MIIN) B
BbISIBMIEHHbIX MUPOBBIX pecypcax; cB. 62% B mupoBon Aobbive. C 3TMMU ABYMS F€0SI0ro-npoM. TUnaMm MeCcTopoXaeHUN

CBA3aHbl OCH. NepCneKkTunBbI fanbHenwero pacwnpeHna MVIHepaJ'IbHO-CprbeBOIZ 6a3bl NNaTMHOBLIX pyA.

NMnatnHoMmeTannbHbIE poccCbinn


http://old.bigenc.ru/geology/text/2670973
http://old.bigenc.ru/geology/text/1891832
http://old.bigenc.ru/geology/text/1904595

MnaTuHoMeTannbHble POCChINU, OPMUPYIOLLMECH NPY Pa3pyLLUEHUN CPaBHUTENBHO BeAHbIX, HO 3HAYMTENbHbIX MO
pasMepam UHTPY3MBHbLIX MAaCCMBOB OCHOBHOTO-YIIbTPAOCHOBHOIO COCTaBa, MMeloT Ang l. p. NoAYMHEHHOE 3HaYeHne
(4yTb 6onee 1% munpoBbIx 3anacos). [NaTMHOBLIE MUHEpParbl B POCCHINAX HEPEOKO HaXoAATCsl B CpacTaHuu Apyr ¢
OPYroM, a TaKke ¢ XpOMUTOM, OFIMBUHOM, CEPNEHTUHOM, KITMHOMUPOKCEHOM, MarHeTUToOM. BeTpeyatoTcs B pocchinsix
nnaTUHOBbLIE caMopoaku. [oaoBo 06bEM A06bLIMN HA POCCHIMHLIX MECTOPOXAEHUSAX, OTPaboTKa KOTOPLIX BEOETCS B
Poccun (Xabaposckuii 1 Kamuatckuii kpasi, CeBepanosckas o611.), Konymbum n 3duonuu, He npesbiiaeT 3-5 T.

Haunbonee kpynHbIM 06bEKTOM TaKOro Tuna siBnseTcsi poccbinHoe KoHdepckoe mecmopoxdeHue B XabapoBCKOM Kpae.

[MoOMUMO YeTbIPEX NepeyvncreHHbIX TUMOB MECTOPOXAEHUI, NPUPOAHbIEe KOHUeHTpaumm MM cBasaHbl Takke ¢
KOPEHHbIMM >Xene3opyaHO-MeaHbIMU BaHaaui-TuTaHcoaepxawmmm (Bonkosckoe, Mynoxropckoe B Poccun), ypaH-
BaHagmeBbiMu (CpeaHsas MNMagma B Poccuu), anvtepManbHbIMU CKapHOBBIMIW MONUbaeH-MeaHO-MopUPOBLIMA
mecTtopoxaeHuamn (buHeem B CLUA, Copckoe B Poccumn), metamopdoreHHbIMY NofiMMeTanibHbIMU MECTOPOXAEHNSIMU
B YepHocnaHueBbix komnnekcax (Cyxon Jlor B Poccum), nonmmeTtannbHbIMU MECTOPOXAEHUAMU B YIIEPOANCTbIX
MeTacomaTtuTax (HukoncoH B KaHage), nnaTMHOHOCHbIMU kopamu BbiBeTprBaHus (Kemnupcarickoe B KasaxcTtaHe), a
TaKkke C OKeaHWu. xese3oMapeaHue8biMU KOHKpeUusamu, Mop. urnamu, 6azanstonaHsiMy ropusoHTamu (JliobnmHckoe B
Monblue), 30M0TO-NNaTUHOHOCHBIMU 1 NNATUHOUAHO-YPaHOBO-3010TOPYAHBIMU MUTUMULIMPOBAHHBIMU POCCHIMSMY,
TEXHOTreHHbIMU MecTopoxaeHusamMn. OgHaKo B LUIMPOKOE MPOM. OCBOEHMWE 3TW TUMbl Py HE BOBMEKAKOTCS, UX A0NS B

MUPOBbIX 3anacax n Aobbiie MMM HUYTOXHA.

O6wwme MmpoBsle BbisiBNeHHbIE pecypchl 1. p. (2012), oueHEHHbIe Mo obbekTam 12 cTpaH, coctaBunu 82,9 Tbic. T MIT,
noATBepXaEHHbIE 3anackl — 22,7 ThiC. T. [1o 06bEMY cOGCTBEHHOW MUHEpParbHO-CcbipbeBor 6asbl MM (pecypcbl —

55,1 TbiC. T unu cB. 66% mupoBbIx) nuampyeT FOAP (cB. 60 MeCTOPOXAEHWI, NPEACTaBMSALNX COOOM 0TPe3Kku
npoayKTuBHbIX Ha MII™ nnacTtoB byLiBenackoro MHTPY3MBHOIO MaccuBa, BCE OHU SIBMSIIOTCS KPYMHbIMM MO 3anacam,
Ccpean HUX TMraHTCKMe MecTopoXxaeHus ¢ 3anacamu cB. 1 Toic. T — MoranakeseHa, MapuvkaHna, Mimnana-natuHym um
AmaHaen6tonT), 3a KOTOPOW C CYyLLEeCTBEHHBIM OTPbIBOM cneaytoT Poceus (15,3 Teic. T), 3umbabse (9,2 Tbic. T), CLUA
(1,07 teIC. T) n KaHaga (0,7 Teic. T). 3HaunT. pecypcamm MIT (cB. 100 T) pacnonaratot Takke ABcTpanus, ['peHnaHaus,

Kutan n ®uHnaHans.
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