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NPEONCJ/IOBUE

IlepBoe usmanne xuuru Gbuio onyGaukoBao B 1974 r. u 6HICTPO pa-
30L1JIOCh, YTO CBHAETEJNBCTBYET O HACTOSITEJIBHOH TMOTPEGHOCTH B CBOJHBIX
CIpaBOYHBIX PafoTax MO AMArHOCTHKE THIEPreHHBIX MHHEpAJOB OKHCJIei-
HBIX CyJb(QHIHBIX PYI.

MunepaJbHbli COCTaB W CTPOCHHE OKHCJICHHBIX Py Pa3JHUHBIX PYIIO-
NPOSIBJIEHHH H3YYalOTCsi INPH TNPOBEJEHHH IOHCKOBO-CHEMOUYHBLIX paboT
MoGoro macwraba. letanbHoe M3yueHHe BELECTBEHHOTO COCTAaBA H CTPOe-
HHsl OKHCJCHHBIX M CMEIIAaHHBIX PYA HPOBOJHTCS B XOje NOHCKOBO-pa3Be-
JOYHBIX PaboT HAa MECTOPOKJEHHSX TOJE3HBIX HCKOMAeMBIX H B mpejgesax
PyaHBIX moJeil. MceaenoBannst BemecTBEHHOTO COCTaBa M CTPOEGHHS OKHC-
JICHHBIX PyJA HEOOXOMUME! JJsi Pa3paGoTKH cXeM OOOTALleHHs M TEXHOJIO-
I'HI M3BJICUEHHS TOJE3HBIX KOMIOHEHTOB, a TaK¥kKe H3YYEHHH IPOLECCOB
MHHEpaso06pa3oBaHusI B 30HE OKHCJEHHSI.

CocraB MHHEDaJOB B 30He OKHCJIEHHsI CJIOKEH M KpaiiHe pasHooGpa-
3eH. MuHepanb o0oranieHs pasMMUHBIMH IPHMECSIMU; MHOTHE TPYHHO AMa-
THOCTHPYIOTCsI. Pynbl o6ianalor pasHooGPasHHIMH 1O MOP(OJOTHH CJI0XK-
HBIMH TCKCTYPAMH U CTPYKTYypaMH; XapaKTePHBl NYCTOTH BHIIleJaYHBaNIIA,
TOHKHE NMPOPACTaHUs MHHEPAJIOB, PasMBITHIE H TOHKO3a3yOpeHHble rpaHHILI
BBIJI€/IEHHN, TPONUTKA arperatoB W NOPOJ BCJEICTBHE METaCOMaTHUECKOTO
3aMellenus, Ha/JMuHe TODOIUKOBATHIX, XPYNKHX arperatoB. B mnpoiecce
Pa3paboTKH OKHCJIeHHBIe MHHEPaJbl JIETKO HePEeH3MebYaloTes: H Mepexo/siT
B LIJaM.

B nacrosimee Bpemsi pacTyr TpeGOBaHHSI K KOMIJIEKCHOMY HCCJeIOBA-
HHIO H HCIOJb30BAHHIO O€NHBIX OKHCJIEHHBIX H CMELIaHHBIX Py, KOTOpPbIZ
BCe Hpe BOBJECKAIOTCS B IKCIJyaTanuio. HeBOCIOSHUMOCTb MHHEPabHBIX
pecypcoB 1 HcueprnaHne GOTaThIX MECTODOXKIEHHIH TpPeGyIOT DPE3KOro co-
KpalleHusi NMOTepb PyAbl B HEADPAX, BOBJCUEHHS B ISKCIAYaTALHIO HOBBIX
BH/OB CHIpbs H Gosiee GEAHBIX PYII. "

B cr. 18 Koncrutynnn CCCP ykasbiBaeTcsl, UTO «B HHTepecax HacTOs-
uero n Oynymux nokonenuit B CCCP npunuMaiorcss HeoGXoauMble Mepl
/g OXpaHbl H HayuHO OOOCHOBAHHOrO, palliOHAJBHOIO HCIOJIb30BaHMUS
3€MJIM H €€ HeJp, BOJHBIX PECYPCOB...».

Bropoe nsnanue Onpene/ntenss 3HaYUTEIBHO JONOJHEHO H YJAYYIUEHO.
Onpeneantenpueple H OnHcaTeNbHble TAGMHULLI NepepaboOTaHbl C yueTOM HO-
BeHIINX [AOCTHXKCHHH B HM3YYeHHH THIIEPreHHBIX MuHepasoB Kak B CCCP,
TaK H 3a pybexoMm.

B onpenenuTesbHBIX H ONHCATEJBHBIX TalJHIAX NPUBEIEHBl KOJHue-
CTBEHHBIE KOHCTAHTBH M KauyeCTBeHHas Xapakrepucruka 130 peqHKTOBBIX it
THIIEPreHHBIX PyLoobpasyiomux MuHepasaos. s KaxJa0ro Munepasa faHbl
TEOPETHUYECKHIl XHMHYECKHH COCTaB, BEJHUUHBI OTPaKEHHSI H MHKDPOTBEpJIO0-
CTH, KaYeCTBeHHAas XapaKTePHCTHKA IBeTa, JBYOTParKeHHs, BHYTPEHHUX pe-
excos, (opMa M CTPOeHHe MHHEPAJbHBLIX MHAHBHIOB, PE3yJIbTAaTH TpaB-
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Fmasa I

BEUWECTBEHHBIA COCTAB OKHCJIEHHbBIX
H MOJIYOKHUCJIEHHBIX PYJ, CYJIbéHAHBIX MECTOPO)KIEHUH

‘ XapakTepucTHKa NPHPOABl peakluil U areHTOB BLIBETPHBAHHSA CYJb-
. OUAHBIX MeCTOpPOXKIEHHI, POoJb NPOLECCOB OKHCIEHHsl, PACTBOPEHHUSA H [HU-
Jpoan3a NeTalbHO PacCMOTpeHn B psifile MoHorpaduit u crarefi [Cmup-
nos C. C., 1951; Cmupuos B. U., 1969; Illep6una B. B., 1972 u ap.].

ITo XUMHKO-MHHEPAJOTrHUECKOMY COCTaBy H CTPOEHHIO B 30HE OKHCJIe-
HHSI PYAHBIX MECTOPOXK/EHHIl BBIACJSIOTCS TPU THNA PYA: OKHCJIEHHBIE,
MOJYOKHC/IEHHBIE HJIH CMEIIAHHble H MePBHUHbIE CYAbQUIHBIE.

HccsieoBanye BeUIECTBEHHOTO COCTaBa OKHCJEHHBIX M NMOJIYOKHCICH-
HBIX PYA [OJIKHO IPOBOIHTHCS B TPeX HaNpaBJjeHHsaX: l) H3yyeHHe THIO-
MOPQHBIX THIEPTeHHEIX MHUHEpaJoB; 2) H3yueHHE THMOTEHHBIX PEeJHKTOBBIX
DYAHBLIX M JKHJbHBIX MHHEpaJoB; 3) H3YyUeHHe 3JEeMeHTOB-pHUMeceil B TH-
NepreHHblX MHHEpaJax.

TunomopdHble rHnepreHHbie MHHEPAJbI

MuHepasnorus OKHCJEHHBIX H TOJYOKHC/JACHHBIX Pyd CyJAbQHIHBIX Me-
cTOpoKJeHuil ropasno Gosee pasHoofpasHa, yeM MHHEDAJOTHS NEPBHYHBIX
CcyAbQUIHBIX pyd. 'MnepreHHble MHHepa/bl IUHPOKO PAacHpPOCTPAHEHBl B
3eMHOIl Kope, M Ha WX [JOJIO NPHXOAMTCS He MeHee 25 % OT Bcero ymcna
MHUHEPAJbHBIX BH/IOB.

OKHCJIbI, THAPOOKHCAB, CyAb(aThl U KapGOHATH NMPEACTABJAAIOT COGOMH
riaBHelillie, HanboJee dacTble MHHEPAJbl OKHCJIEHHBIX pyd. Mewble
pa3BHTHl apCeHaThl, aHTHMOHATH, MOJMOGAATH H cHAMKAThL. HesHaunteabHo
pacrmpocTpanenbl HEKOTOPble TaJoHHBle MHHEPAJIbl H CaMOPOJHBIC 3JIEMEH-
Thl. B NOJYOKHCJIEHHBIX PylaX BCerja BCTpeualorest cyab(uipl. ITO FHMIO-
TeHHble PEJHKTOBbIE CYJb(QHAB H THIEPTeHHble BTOPHYHbIE CYAb(HILE MEIH,
uHHKa 1 cepebpa.

Kak noxa3zano B TabJj. 1, rHOepreHHble MHHEPAJbl OTJIAraloTcst B 30HE
CKHCJEHHS B IIMPOKOM HMHTepBaJjie BPEMEHH B KHCJOI, HEHTpaJbHOH U lle-
Jounoft cpeme. Cxema cocraBjeHa mo jannbim P. [appeaca [1962],
B. B. lllep6unnt [1960, 1962, 1972] u xpyrax ucciepoBareleil.

B MHHepaJbHOM COCTaBe OTJEJbHBIX Y4aCTKOB 30HBI OKHC/EHHH yCTa-
HaBJHBaeTCa GOJbIlast HEOJAHOPOAHOCTb, [Ipu  OKHCJEHHH  CyJb(OHIHBIX
PV, TPEACTaBJASIONHX co60fi HaGOpbl Pa3JHYHBIX MO COCTaBY NapareHeTH-
YeCKHX MHMHepajbHBIX accouuauuii, obpasyiorcst pasHooGpasseie  THIO-
MOp(QHBIE acCOMHALNH THIEPreHHbIX MUHepanoB. MuHepaJbHBIi cOCTaB THIO-
MOP(HBIX aCCOLUAUMi HEKOTOPHIX OKHUCIEHHBIX CYJAb(HIHEIX MECTOPOXK.Ie-
WUl npuBefen B Tala. 2. B KauecTBe NPHMEPOB THIOMOD(HEIX maparesc-
THYECKHX ACCOUHMALHMI OKHCJEHHBIX M TOAYOKHCJAEHHBIX PYIN MOXKHO pac-
CMAaTPHBATH HX COCTaB AJsi HEKOTOPHIX TEHETHUECKHX THIIOB CYJbOHIHBIX
PYXL.

Mednokoauedannbie pyost B XJOPUTOBBIX H CEPHIMTOBLIX cAaHNAX HJIH
B THAPOTEPMAaJbHO H3MEHEHHHIX NOpQUPHTAX, B 30HE OKHCJIEHHs NpeBpa-
MIAIOTCSl B OKHCJIEHHBIe M ITOJYOKHCJEHHBIE PyAbl. [JaBHBIMH THHOMOpPG®-
HBIMH MHHepajaMM MejH B 3THX pyldax $BJSIOTCS MajaXHT, asypur, Ky-
NPUT, TEHODUT, XAJLKAHTHT, OPOLIAHTHT, XaJbKO3UH, GOPHUT, KOBEJJIHI,
XpH30KoJIa, camopoaHas Meab u ap. Cysabduibl Xkejaesa B 30HE OKHC/IE-
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Hpopoaxenne ta6a 1

pH
R
2 3 4 5 6 7 8 9 10 11 12
I | |
Onax SiO, Si  Onax
nH,0 Xaauenon
Xanuenon Kpapn
Si0, Xpusokonaa
Si Mo-CuOx
KBapu SiO, X Si0, X
[Tupouaosur *xnH,0
MnO, .
Mn [Tupo-| Hop-
RIV [Meuaomenan JIO3HT| AH3UT
mMnO -MnO, x MoS,
XpH,O
| Pytua TiO, Mn
Ti
Jleiikokcen ITcunomenan
TiO,-nH.O
Jlam-
najut
I
Ckoponur
FeAsO,.2x
XH,0
RY As |
OaHBUHUT
Cuy [AsO,]
[OH]
l
Peppu- Moseaaur
RVI MOJHOIHT CaMoO,
Mo Mo>
Cpena Kucaasn Cunabokucaas Heiitpann- Cunabo- Ienounas
nas ureaoyHas ‘

IS NepexoAuT B CyAbOhAarhl, a 3aTeM B THIPOOKHCJBI JKEIe3a — MelanTe-
PHT, PO3HT, F€TUT, THAPOTETHT, IHAPOTEMATHT, nenadocecur u ap. B rup-
POOKHC/IaxX 2Kesesa HEPeIKO Pa3BHThl BBILENEHHS CaMOPOLHOTO 30.10Ta.

Cyavpudnsie medno-nuxeresoie pydet, saqeraoniue B ra66po-HOpUTAX
M IEPHIOTHTAX B 30HE OKHCJICHHS 3aMELIAlTCS CJAEYIOMHMH THOOMOP -
HRIMH MHHEpaJlaMH: aHHaGepruToM, MHJJIEDHTOM, HHUKEb-H KobaabTcomep-
MaIUHMH JIMMOHHTAMH, MaJIaXHTOM, a3ypHTOM, KYIIPHTOM H Ip.

Cyavpudnsie medno-moaubdenosoie RPONCUAKOBO-BKPANACHH LE PYIbL
B SOHE OKHCJICHHS TPEBPAIAlOTCSt B arperat rHIEPreHHbIX MHHepaJoB:
TIIAPOOKHCIBL JKeJse3a, cojepiKallue MOHGIEH W Melb, IPO3UT, KAOJIHHIT,
omas, KaJbUHT, I'HIC, NOBEJJIHT, (HepPPHMOUGANT, MaJaXUT, a3ypHT, JaM-
TTalluT, XpH30KOJJIa, KYNPHT, TEHOPHT, CAMODOAHAf M€Ib, XaJbKO3HH, KO-
BeJIINH, OOPHHT U Ap.

Cyavgpudneie csunyoso-yunrossie pydo. B KapOOHATHLIX TMOPOAAX B
SOHE OKHC/IEHHS 3aMeIlaloTCsi aHTJIE3HTOM, UEDPYCCHTOM, CMHTCOHHTOM,
MOHTelIMHTOM, KaJaMHMHOM, MIIOMOOSPO3UTOM, MHUMETE3HTOM, ApPreHTHTOM,
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MunepanbHblii cocTaB rAaBHEHMHX THIOMOPQHLIX ACCOMHALMA B 30H€ OKMCAEHUS Cyab(HIHbIX MECTOPOXAEHHI

Ta6auma 2

MecToponenns

ungprenssie Munepaast

[naBusie THOOreNHbBE MHIIEPAb]
(PeNHKTOBbIE)

I'J1aBHLBIE mﬂovonﬁmnmm:EO
Menubte CamopoHas Megb, KYNPHT, TeHOPHT, | XaJlbKaHTHT, OPOIIAHTHT, JHHAPHT, aHT- | XaJbKONHPUT, GOPHHT, NHPHT, SUAPTHT,
MaJaxHT, a3ypHT, XPH30OKOJJIA, JIaMITa- | JIEPHT, MHONTA3, XaJbKOIHDHT, Jbe- | XalbkosHll, cdasepur, TEHIAHTHT, TeT-
JMT, XAJbKO3HI, JYKADJACHT, MHTCHHT, | TCHHT, OJHBEHHT, aTaKaMHT, 30JI0TO, CC-| Das/pHT, MArlCTHT, PYTHJI
KOBCJLIMI, GOPHHT, KAOJHHHT, KaJabLUHT,|peOpo, 3JeKTpyM, apreHtTHT, rasiyasur,
rHIIC . oMnaJ, XaJiejon, KBapiy
Konuenanusie TéTHT, THAPOTETHT, THAPOTCMATHT, Mc- | 30J0TO, cepa, MapKasHT [IupHT, MapKa3NT, MHPPOTHH, MArHETHT,
, ¥ ’ i 2 |

CaHuiionsle

Cepelpannie

LInuKOBHIC

Kanmuesroic

JIAHTEPHT, SAPO3UT, KAOJHHUT, MEJbHHKO-
BHT, OllaJa

IlepyccHT, NHPOMOPMHT, BYJIb(CHHT,
KPOKOHT, MACCHKOT, KaJLIWHT, alIJACIHT,
MAATTHCPHT, KOBCJJIHI

Camopoanoc cepefpo, KepaprupHT

Oz::do::ﬁ KanaMiui, Zo:_.,omgxﬁ. BHJI-
JICMHT

I'punoxnr, CMHT-

COHHT

Kaamuiiconepaaunii

BanajauiuT, aHrJae3ut, OCLAHTHT, MHMeE-
TC3UT, WITOJABIMUT, CYPUK, (DOCTEHHT, Jei-
THJJMT, JIHAPUT, TIOMO05PO3UT, OHIL-
rCiiIMHT, SIPO3HT, NCHJIOMEJIAll, NHPOJIO-
3HT, TaJayasuT, XaJueJoH, KBapl, KO-
POHAANT, KPHUNTOMEJaH, ACKAYyasuT

AprenTtut, wrpoMcilepHT, NHPAPTHPHT,
NPYCTHT, CcepebpOcOACPKAlH XaabKo-
3HI :

Aypuxanbuur, agaMui, TOCHApHT, JH-
APHT, MaJaxHT, XPH3OKOJN/Ia, HHHKOBO-
MeIHBI ~ MeJauTepHT,  IHAPOUHHKHT,
chasepuT, SIPO3HT, PETHT, TCHOPHT, re-
MaTHT, JIEMHJIOKPOKHT, MallFanuT, Kajb-
T

Orapur

PYTHJI

Tancunr, OyJaHKePHT, JIKCMCOHHT

Cepedpocojepxamuil rajeiHT M TeTpa-
9JIPUT, aprelTHT, MHPAPTHPAT, CAMOPOJ-
noe cepebpo, ¢pefibeprut, Ty pPHJILL
Au, Ag

Cdageput, XaabKONHPHT, TMHPHT, ra.je-
HHT

Kazmniicogepmauii chanepar






