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Tysunckuil UHCIMUMYm KOMNJIEKCHO20 0c80eHUs npupoonvix pecypcos CO PAH (Kuiswin, Poccus)

PEAKUE MUHEPAJIbI, BCTPEYAIOIIUECSA
TOJBbKO HA TEPPUTOPHUMU TYBbI (Poccus)

TyBa SBISETCS YHUKAJIBGHBIM T'COJIOTHYECKMM PETMOHOM, OOJNANAOIINM 3arnacaMu
Pa3HOOOPA3HBIX MOJIE3HBIX HCKOMAaeMbIX. B «30510TOi BeKk» OTE€UeCTBEHHOH Ie0I0rHH
(1950-1990 rr.) 31€CH OBUIM OTKPBITHI MHOTOYHCICHHBIC MECTOPOXKACHHUS U PYyIO-
MIPOSIBJICHUSI LIBETHBIX, PEIKUX M OJIATOPOIHBIX METAIIOB, HEPYAHOT'O CHIPBS, a TaKkXkKe
BIICpPBBIC HAli/ICHbI U N3Y4YEHBI paHee HEU3BECTHBIC MUHEPAIIOTHYECKOI HayKe MHHe-
panel. B crathe kpaTko 00oOmieHa MH(pOpManus O PeOKUX MHHEpaiax, BCTPEUaro-
IIUXCS TOJIBKO Ha TeppUTOpUH TyBBI.

Knrwouegvie cnosa: MUHEpa, MUHEPAJIbHbIN BUJI, PCYUILICBUT, KaIBIPINT, KAPACYTHT,
LUPKOCYIIb(AT, TaBpEeHTHEBUT, TyBa.

Puc. 2. bu6m. 22 nass. C. 8-13.

R.V. KUZHUGET
Tuvinian Institute for Exploration of Natural Resources of SB RAS (Kyzyl, Russia)
RARE MINERALS ON THE TERRITORY OF TUVA (RUSSIA)

Tuva is a unique geological region with numerous deposits of non-ferrous, rare and
precious metals and other minerals. During the "golden age" of Russian geology,
within 1950-1990, many deposits of various metals and nonmetallic raw materials
were discovered in Tuva, and new mineral species previously unknown to mineralog-
ical science were revealed and studied for the first time. The article briefly summariz-
es information on the rare minerals found within the territory of Tuva.

Keywords: mineral, mineral species, grechishchevite, kadyrelite, karasugite, zircosul-
fate, lavrentievite, Tuva.

Figures 2. References 22. P. 8-13.

Mumnepan (¢p. mineral, or mozauenar. minera — pyaa) — OPUPOAHOE TENO C ONPEaCIEH-
HBIM XHMHYECKIM COCTaBOM M KPHCTAILTMYECKON CTPYKTYPOH, 00pasyromeecs B pe3yibTa-
T€ MPUPOAHBIX (PU3UKO-XMMHUYECKIX MPOIIECCOB HA MOBEPXHOCTH WM B TIyOMHAX 3emin
(M1 IpyTuX KOCMHYECKUX TEIT), TIIABHBIM 00pa3oM, KaK COCTaBHAs 9aCTh TOPHBIX MTOPOI, Py
u meteoputoB (bomprras. .., 2008). Munepai CylecTByeT B BUIE WHIUBHIOB, KaXIbIi U3
KOTOPBIX UMEET CBOM OCOOEHHOCTH, T. €. MUHEPAJIbHBIA WHANBUI — 3TO KOHKPETHBIN MpH-
pOAHBIN 00BEKT. B pasnuuHbIX KIaCCU(PUKALMSIX MUHEPAIIOB HCIOJIB3YETCs, MOHATHE «MH-
HepasbHblid Buay (bymax u ap., 2008, 2014), T.¢. MUHEpaJIbHBIA BU SBISCTCS OCHOBHOM
KJaccU(pUKaMOHHOW eIMHAIEH CUCTEMaTHKN B MUHEPAJIOTHH.

B cepenune XX B. OblI BBEJEH CTPOTHI MEXTyHAPOIHBIH MOPSIOK BKIIIOYEHHS B CIIU-
COK MHIHEPAJIOB HOBBIX OTKPBITHIA, KOTOPBII OKa3ajl BIHMSHUC M HA MIPAaBHJIa HX HAMMEHOBA-
Huid. 8 arpenst 1958 r. B Manpune 6pu1a yupexaena MMA — MeskayHapoaHast MUHEpao-
rudeckas accormanms (International Mineralogical Association — IMA) ¢ 1eNbI0 KOOPIH-



HalMU JEWCTBUH M YHU(QHMKALUM TEPMHUHOB B O0JAaCTH MHHEPAIOTHH, B YaCTHOCTU —
CTaHAapTU3alMU HOMEHKIATypbl Oonee 4000 n3BecTHBIX MUHEPAJIBbHBIX BUIOB. I1o cocTos-
HU0 Ha Havdanmo 2017 r. MMA oObeauHsieT acCOMMPOBaHHBIX 4YiIeHOB M3 39 crpal.
HawnGonee BaxxHBIM M akTHBHBIM mopasaeneHrneM MMA sBnsercs KHMHK — Komuccus
IO HOBBEIM MHHepaliaM, HOMeHKJIarype u kiaccupukamnmu (nanee — Komucens). KHMHK
nmonpasnensercs Ha MexayHapogHyro (Commission on New Minerals, Nomenclature and
Classification — CNMNC) u HammoHanbubie KoMuccuu, mnpeacenatesid KOTOPhIX BhIOH-
patotcs Ha KoH(pepenun MMA. Ipencenarenem poccuiickoit Komuccnn siBisieTcst mpo-
teccop B.I'. KpuBoBuues, mexxayHaponHoit — Puirypo Musiaku (Smonns).

Hammonanensle KoMucenu netanbHO paccMaTpHBAIOT HaydHbIE MaTepuaisl, 000CHO-
BBIBAIOIIIME BBIICTICHHE HOBOTO MUHEpaa, IIepelaloT CBOE 3aKII0UEHHE B MEX/YHAPOAHYIO
Komuccnto, U TOIBKO TOCHE IMOJMOKUTEIBHOIO PELIeHUs IMOCIeAHell HOBOMY MUHEpaily
MIPUCBAaUBAETCA CTaTyc «yTBepkIEH». CTporo roBops, MexxayHapoaHas Komuccus B simie
MMA pemraet, 4TO SBISIETCS MUHEPAIOM, a 4TO HeT. MuHepanaM, OTKpBITEIM 10 1959 .,
MMA B OOJBUIIMHCTBE CITy4aeB MPUCBOCH CTAaTyC AEHCTBUTEIHHOTO MHHEPAIBLHOTO BHIA.
Mumnepansl, OTKpbIThie ¢ 1959 1. 1 mo3xe, uMmewmue cratyc MMA «yTBep>KAEH», OTHO-
CSTCS K MUHEpaJlaM.

MMHEPAJIBI, BIEPBBIE OTKPBITBIE HA TEPPUTOPUM TYBBI
Ha Tteppuropun Pecrrybmuku TreiBa (PT) ObIIH OTKPEITHI CIEAYIOIIAE MHHEPATBI: B
VYerp-Yiokckom V-Se-U mecropoxaennn — kaomoceaum CdSe u gpeppocenum FeSe,; B

Kapa-Cyrckom Fe-REE-6aput-¢moopruroBom MECTOPOXKICHUN — Kapacyaum
SrCaAlFg(OH), muxonenxosum SrAlF4,(OH)xH,0; B XO0By-AKCHIHCKOM HHUKEIb-
KOOAILTOBOM MecTopokaeHun — nasapenxoum CaFeAs3O;x3H,0, cmorvsnunosum

Co3Fes(ASO,)4x11H,0, wybnuxosum CaCug(AsO,)sCI(OH)x7H,0; B Kampipansckom py-
JOTIPOSIBIICHUH PTYTH — 2peyuwyesum HYsS,(Br,Cl 1)y, kadwvipsrum Hg,(Br,Cl),0, kysomu-
num Hg,Bry; B Ap3akckom pympomnposiBiaenun prytd — xysreyosum Hgs(AsO4)Cl u aas-
penmvesum HQzS,(Cl,Br),; B KoprepeaabuHCKoM MIEIOYHOM MaccuBe Ha Haropbe CaHru-
neH — yupkocynvgpam Zr(SO4):x4H,0 u yuprogunnum KNa;Mn;Zr;SigO272(OH)4F; B
IMuuuxosbckoM mieaounoM maccue Canrmnena — mopoacmuesum ThCa(COjz),F,x3H,0
(bypwsiHoBa, KomkoB, 1955; SIxontoBa, 1956; BypssHoBa u np., 1957; IlaBnenko u jp.,
1965; Kanyctun, 1965, 1972; Bacunbes, JlaBpentbes, 1980; SAxonTosa, Ilmocuuna, 1981;
Bacunbes u ap., 1984, 1986; Bacumbse, 1987; Petersen u np., 1994; Pekov, 1998; Kpuso-
Buues, 2008).

ITo cocrostamio Ha Hagao 2019 r. HacuuThIBaeTcs 15 BrepBhIe OTKPHITHIX B TyBe HO-
BBIX MHHEPAJIOB, B T. 4. 3 W3 HUX (KaaMOCEIUT, CMOJIBSTHIHHOBUT U (heppoceinT) — ycra-
HOBIIEHBI 10 oOpa3oBanus MMA u onuH MuHepan (IIyOHHKOBHT) UMEET JUCKYCCHOHHBIH
CTaTyc, T. K. CTPYKTypa MHHEpasa J0 CUX MOp He paciin(poBaHa U3-3a U30THYTOW TOHKO-
TUIACTUHYATOH (HOPMBI KPUCTAIUIOB, HE NAIOLICH IIAHCOB YCTAHOBHTH CTPYKTYPY COBpe-
MEHHBIMH METOAaMHU HCCIIe0BaHuil. BoceMb M3 OTKPBITBIX B TyBe HOBBIX MHHEPAIOB
HA3BaHBI B YeCTh yUEHBIX (TPCUMIICBUT, KY3HCI[OBUT, Ky3bMHUHUT, JIABPCHTHEBUT, JIA3apPCH-
KOUT, CMOJIbSHUHOBUT, THXOHCHKOBHT, IIyOHHKOBHUT), MSTh — IO COCTaBy (KaJMOCEJIHT,
TOpOacTHE3UT, (heppOCEHT, MUPKOCYIb(hAT, MUPKODUILINT), U JBA MHHEPAIa MOIYYUIH
Ha3BaHUE 110 MECTY HaXOIKH (KaIbIp3IHT, kKapacyrut). LllecTs U3 BIepBEIe OTKPHITHIX 31€Ch
MHUHEPAJIOB — TPEUHUINCBHUT, KAJBIPIJINUT, KAPACYTHT, JIABPCHTHECBUT, THXOHCHKOBHUT U IIHPKO-
cynbdar — ¥ 10 ceif IeHb BCTPEYaroTCst TOJIBbKO Ha Tepputopun TyBbl. Ilomumo 15-Tn oxa-
pPaKTepU30BAHHBIX BHIIIE CTATyCHBIX MUHEPAIOB, paHee B pylax XOBY-AKCHIHCKOTO apce-
HUTHO-HUKEIb-KOOAIHTOBOTO MECTOPOKICHHSI OITMCAHBI XOBAaXCHUT, TYBUT H DJIETECTHT KaK
HOBBIE MHHEpasibl, HO MMA ux paccmarpuBaeT kak cmech apceHaTtoB Co, Ni u Fe mepe-
MEHHOTO COCTaBa, T. €. HE OTHOCUT K MUHEpajaM. A cBeleHUI 00 ap3aKkuTe C XUMHUYECKUM
cocraBom Hg3S,(Br,Cl),, ycranoBnennom B 1984 1. B OKHCIEHHBIX pydax Ap3akCKOTO
prytHOTO pyznonposiBienus (ITuii-Xemckuii koxyyH), omyOnukoBansl (BacuiabeB u np.,
1984, 1986) 6e3 yrBepxkaeHus MMA.



MHUHEPAJIbI, BCTPEYAIOLIME TOJILKO HA TEPPUTOPUU TYBbI:

Tpeuuwesum (aurn. Grechishchevite) — runeprennsiii MuHepan, Cyib(hOraaoreHus
Hg. Xumunueckas popmyna — HgsSy(Br,Cl,1),. Cunronus terparonanshas. [Ipusmarudeckue
KPHCTAJUIBI, 3¢épHa HENPaBUIBHOW (OPMBI M X CPOCTKH, NOPOIIKOBaThIe arperarsl (Bacu-
meeB U Ap., 1989). LIBeT oTMeUaeTcs OT OpaHKEBOTO IO TEMHO-OPAHKEBOTO, IO ACHCTBH-
€M COJIHEYHOI'O0 CBETa TEMHEET /10 OPaHXEBO-KOPUUYHEBOIO M u€pHOro. bieck anmasHblid,
cTexstHHEBIN. Yepta xénras. [Ipospaunsiii. TBEpaocts (mkana Mooca) 2,5. Y nensHbI Bec
7,2. Xpynkuii. MMA ctatyc — yTBepKa€H. MuHepan o0pa3yeTcs B 30HE OKHCIICHHS Kd-
HOBapHBIX pyl, 00pasys ckoruieHus 3€peH (n0 0,2 MM), CPOCTKH, MPHU3MATHYECKUE KPH-
cramisl (0 0,3 MM) ¥ TOPOILKOBATBIE arperaThl B MOJOCTSX BhILIETaYMBaHUS CYIb(QUI0B U
Kanpiura. MecTto pacmpocTtpaHeHus: (HaxoxkneHus)) — B PecrmyOmuke TreiBa. MuHepan
BIepBbIe 0OHapykeH u onmcad B.M. BacunbeBbiM (kann. reosn.-muH. Hayk, UT'ul’ CO PAH,
HoBocubupck) B 1989 r. B 30He okucieHus: KaJbIpasibCKOro pTyTHOTO PYAOIPOSIBICHUS B
npaBoM 0opty noiuHbl p. Oopani-Xem (nputok p. basH-Koi, KeI3puickuii koxyyH), a Takxke
B 30HE OKHUCIEHHs Ap3aKCKOTO DPYIOIPOSIBICHUS PTYTH, PAaCHOJIOKEHHOTO B HCTOKaX
p. Ap3ak (Yiokckuii xpeber, [Tunit-XeMmckuii KoxxyyH), B acconuanuu ¢ kanomensio HgyCly,
Br-xanomensto, Ky3pmuautom Hg,Br,, xopmepourom HgsS,Cly, Br-xopmepourom, xambipa-
nmToM, aBpentheBuToM HgsS,Cl,, srmectornrom HggClsO,H u camopomoit prytsio (Bacu-
nbeB U ap., 1989; Pekov, 1998). Munepan Ha3saH B yecth Onera Koncrantunosnya I'pedn-
meBa (1936—2014), nu3BecTHOTrO reoiora, BHECIIEro OOJIBIION BKIIA/] B U3yYEHHE M OTKPBITHE
PTYTHBIX MecTopoxkaeHnid TyBrl, 3aciyxeHHOro reosiora TyBuHckoit ACCP (1989), 3acmy-
skenHoro reosiora PCOCP (1984), kaHJ. reoi.-MHUH. HayK, CTaplIero HAyYHOTO COTPYIHUKA
Wucruryra reonoruu 1 munepaigorun CO PAH (ITmenundxun, 2005).

0:25/mm

PucyHok 1. ®opmbI BbigeneHus rpevmileButa (Gvt), naBpeHTbeBuTa (Lvt) U kKagbipanuTa (Kdr)
(MuHeparnl..., OneKTpoH. pecypc)

a— opaHxeBble KpucTanmbl 1 3épHa rpeuniuesuta (Gvt) ¢ kuHosapbto (Cin) Ha NMOCKOCTM packona oKBapLio-
BaHHOro puonuta (pymonposiBnenne Apaak); 6 — B kanbuute (Cal) XEnTo-opaHXeBbI MOPOLLKOBATLIN rpeyn-
weswnt (Gvt) cpactaetcs ¢ 6neaHO-KENTLIM NOPOLLKOBATLIM NaBpeHbeBUTOM (Lvt) B accoupaumm ¢ kuHoBa-
puto (Cin) (pymonposiBnenne Kagbipank); 8 — opaHxeBble 3épHa kagsipanuta (Kdr) B kansuute (Cal) B
accoumaymm ¢ kuHoeapbio (Cin) (pygonposisneHne Kagbipans); @ — BbloeneHus 6negHo-KEnTbiX KpUcTannos
naBpeHTbEBUTA B accoumaumm ¢ kuHoeapbto (Cin) (pyaonposiBnexne Apsak).

Kaovipsnum (aurn. Kadyrelite) — runeprennsiii Munepan okcuranorenna Hg. Xumu-
yeckasi popmymna — Hg,(Br,Cl),0. Cunronust kyouueckas. L[Bet sipko-opamxkeBblii. Yepra
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opamxkeBo-kénrtas. [Ipo3paunsiii. brieck creknsHHBIN, anmasHbiid. M31oM HepoBHBIH. TBEP-
nocTb (1kana Mooca) 2,5-3. V nensHblii Bec 8,79. Kcenomopdasie 3¢pHa. MMA cratyc —
yTBepKAEH. MuHepan OoTKpeIT W omucad B 1987 r. B.U. BacunbeBbIM (KaHI. T€OJI.-MHH.
Hayk, II'M CO PAH) B 30He okucnenus KagppaiabCckoro pTyTHOTO pyAONpOsIBIEHHS, pac-
TIOJIOKEHHOTO B TIpaBoM OopTy monuHbl p. Oopam-Xem (mputok p. basa-Kon, Keeuickuit
KOXYYH), B aCCOLMAIIM C 3TJIECTOHUTOM, Br-sriecroHHTOM, Kayjomenbo, Br-kasomensio,
Ky3bMHHHUTOM, Br-kopiepouToM, JaBpEHTHEBUTOM M JIMMOHHTH3MPOBAHHBIMH PEIUKTAMH
nmupuTa. MuHepan Ha3BaH 10 Ha3BaHUIO pynonpossieHus (Bacuises, 1987).

Kapacyzum (aurn. Karasugite) — penxuit munepain, amomodropun Sr u Ca. Xumudeckas
thopmyna — SrCaAlFg(OH). Cunronust MOHOKITHHHAS. KprCTaibl KIMHOBUIHBIE ¥ TOHKOILIA-
cTrHYaThie yUTMHEHHBIE (110 0,25 MM), cOOpaHHBIC B PO3ETKH M BeepoOoOpa3HbIe arperatsl (10
1 mm). Ber GecusernsIit. [1po3paunsii. Yepra Oemnast. breck crexmsaabii. CriaiftHOCT coBep-
meHHas. Xpynkuid. YnensHerd Bec 3,06 MMA craryc — yTBepxkaéH. BriepBrie Haiinen
A.Il. XomsikoBeiM B 1961 r. B TpellnHax JUMOHHUT-TEMATUTOBOM pyJbl B 30HE OKHCIIECHUS
Kapacyrckoro xap6onarutoBoro Fe-REE-6aput-¢roopuroBoro MectopoxaeHus, pacmo-
JIOKEHHOTO B JIeBOoM O0pTy p. Xoxkeit (Haa-Xonsckuii kKoxyyH). Kapacyrur accouuupyer ¢
TUXOHEHKOBUTOM, T€apKCYTHTOM, IIEJIECTHHOM, (DIFOOPUTOM M KBapueM. MuHepan Ha3BaH
o Ha3BaHuio Mectopoxaeuus (Petersen et al., 1994; Pekov, 1998).

PucyHok 2. ®opmbi Bbigenenus kapacyruta (Krs), TuxoneHkosuta (Tkh), uupkocynbdpara (ZIf)
(no gaHHbIM caitta (Bcé o reonoruu. M'eoBukneams, ANEKTPOH. Pecypc))
a— arperarbl kapacyruta (Krs); 6 — Bbigenenus TuxoHenkosuta (Tkh) B rétute (Gth); 8 — kpuctann Tuxo-
HeHkosuTa (Tkh); e — arperat nopoLukooBpasHoro Lmpkocynbdara (ZIf).

Jlaspenmvesum (anri. Lavrentievite) — runeprenublii MuHepan cynbsdoranorenna Hg.
Xumnueckas popmyna — HQgszS,(Cl,Br),. CuHronust MOHOKIMHHAS. MHKPOCKOHYECKUE
KPHUCTAJUIBI M UX CPOCTKHU. LIBeT OecrBeTHBIH 10 KENTOTO, 3€IE€HOBAaThIH, KOPUYHEBATO-
xénthiid. [Ipo3paunsiii. bineck crexisanubiit. TBEpaoCcTh (mKana Mooca) 2-2,5. Y nenbHbII
Bec 7,4-7,5. MMA cratyc — yTBepa¢H. BriepBbie Obu1 HaiineH B Tyse Ha Kagpipanbckom
PYAOTPOSIBIEHHUH, TOTOM Ha Ap3aKCKOM MECTOpPOXICHHH pTyTH. Ha obonx oObekrax tec-
HO aCCOIIMMPYET ¢ KaJOMEJbI0, STIIECTOHUTOM, Br-kopaepourom, Br-srnectonurom, camo-
pomHo#t pryThio (BacumbeB u np., 1984, 1986). Munepan Ha3zBaH B mamsaTh o Muxamie
AnexkceeBuue JlaBpertrere (1900—1980), maremaTnke, MEXaHUKE, OCHOBATENE U TIEPBOM
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npexacenatene Cudbupckoro otnenenuss AH CCCP u HoBocubupckoro AkazeMropojxa,
akazemuke AH CCCP (c 1946 r.) u Bune npesunenre AH CCCP (B 1957-1976 1T.).

Tuxonenxosum  (aurn.  Tikhonenkovite) —  pemkuit  mmHepan  cocraBa
SrAlIF4OH)xH,0O. Cunronuss MoHOKIMHHAsE. CPOCTKH KPUCTAILIOB; APY30BbIC KOPOUKH.
IIBer OecuBeTHBIH, CBETMO-po30BBIA. Uepra Oemas. I[Ipospaunsiit. brieck CTeKISTHHBIN.
CraiiHocTh coBepuienHas. TBEpnocts (mkana Mooca) 3,5. VY nenbHsri Bec 3,26. MMA cra-
Tyc — yrBepxkaéH. ABTopel —  A.IL Xomskos, B.M. CrenmanoB, B.A.Monesa,
3.B. [TynoBkuna. MuHepan HaiineH B 1964 r. B 30He OKHCICHUS CHACPUTOBBIX Kui Kapa-
cyrckoro Fe-REE-6aput-¢mroopuroBoro mectopoxnenust (Yaa-Xonbckuil KOXKyyH) B ac-
COLMALMK C JUMOHHUTOM, THAPOTEMAaTUTOM, SPO3UTOM, MAJIaXUTOM, I'€apKCyTUTOM, Oapu-
TOM, LIEJIECTUHOM, (IIFOOPUTOM, CTPOHIIMAHUTOM U KBapueM (XomskoB u jap., 1964). Mu-
Hepau Ha3BaH B yecTh Mrops Ierposuua Tuxonenkosa (1927-1961) — coBeTCKOro MuHe-
paJjiora U MeTPOJIOra, UCCIEOBaTeNs MIEIOYHBIX MacCUBOB (VIHCTUTYT MUHEpAJIOruu, reo-
XMMUH U KPUCTAJUIOXUMUH peaKux 3i1eMeHToB PAH).

Huprocynvgpam (aurn. Zircosulfate) — rumepreHHbIil MUHEpal UPKOHUS. XHUMHYECKas
thopmyna — Zr(SOy4),x4H,0. Cunronus: pombudueckast. KOMIAKTHbIE TTOPOIMIKOBATHIE MACCHI.
IBer GecrBeTHBI 0 Oemoro. brneck maroBeiit. TBEpmocTh 2,5-3. Y menmpHEIA Bec 2,85. MMA
cTatyc — yTBepKaéH. BriepBrie ObLT HaiineH B 1963 T. B BEIBETpeNioM CyibduaconepkarieM
nermMaTtuTe B ImenoyHoM MmaccuBe Koprepe-/laba (Koprepenabuncknii MaccuB, Dp3UHCKUH
KOXXKyyH) Ha Haropbe CaHTHIIEH B aCCOLMANNH C THU3UHTEPUTOM, cMUTCOHUTOM ZnCO3 1 u-
MouutoM. Aprop — HO.JI. Kanmyctra. Munepan Ha3BaH no xuMudeckoMy coctary (Kamycru,
1965).

Takum o0Opazom, 6 u3 15 BepBbIe OTKPBITHIX MUHEPAJIOB Ha TeppuTOopHK PecmyOnnku
TrIBa 10 cell AEHb BCTPEYAIOTCS TOJIBKO HA €€ TEPPUTOPHUU, OCTAJIbHBIE MUHEPAJIBI SIBIISIFOT-
Csl pEeIKUMH MHMHEpaJIlaMH, HO TIOCJIE X OTKPBITHS B JAHHOM pErHOHE ObUTH ONHUCAHBI U B
JIpyrux pyaHbix paiioHax EBpomsl, CeBepHoil Amepuku u Asuu. Muzepansl, KOTOpbIe
BCTPEYAIOTCS TOJILKO Ha TeppUTOPHUHU TyBBIL, SBIISIOTCS TUIIEPIeHHBIME MUHEpaJIaMu 00paso-
BaBIIIMECA B 30HAX T'MIEPreHe3a Pa3sHOTHIIHBIX MECTOPOXKIACHUI M HX PeAKas paclpocTpa-
HEHHOCTH OOYCJIOBJICHA MX PacTBOPMMOCTBIO B BOJIC, TaKKE MX CPAaBHHUTEIHHO HEOONBIINC
pa3Mepsl, MUHEpaJIbHBIC (OPMBI (€IMHNYHBIE MUKPO3EPHA, KOPKH, HAJETHI, KPHCTAIIIBI MUK-
POHHOTO pa3Mepa) YCIOKHSAIOT UX OOHApy>KEHUE B APYTUX PETHOHAX HAIIECH IIAHETHI.
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YK 553.3; 544.3; 550.426.6
B.1. JIEBEJIEB, 10.A. KAJIMHUH

Hucmumym eeonoeuu u munepanozuu um. B.C. Cobonesa CO PAH (Hosocubupck, Poccus)

HHIANUKATOPHBIE MUHEPAJIbI U BJIATOPOJIHBIE
METAJLJIBI B TUAPOTEPMAJIBHOM NPOLIECCE
OBPA3OBAHHUS KOBAJBTOBBIX
MECTOPOXJIEHUM

[TpuBeneHs! pe3yabTaThl N3y4YEeHHsT MHHEPAIOB-HHINKATOPOB IIPOIYKTUBHBIX Mapare-
HE3MCOB M cocTaBa MeTaIoHOCHBIX (uronmoB Ni-Co-As (£U-Ag), Co-S-As (+Au-
W), Cu-Co-As (£Sb-Ag) mecropoxaeHuii pyaHoro mnosica Bou-Offro—El-Graara
(Maroc). Ompezienenne GU3NKO-XUMHIESCKUX MAapaMETPOB PYJOOTIOKEHHS 110 (utro-
UJTHBIM BKJIFOYEHUSIM B MHHEpajaX OCYILIECTBIISUIOCH C HMCIOJNB30BAHUEM KaK TpaJy-
LIMOHHBIX, TaK U HOBBIX HHCTPYMEHTAJIbHBIX METOZ0B TEPMOOAPOTCOXHUMHHU: TEPMO- U
kpuometpusi, KP-criekTpocKkonusi, KOHIEHTPALMS PYAHBIX U ETPOICHHBIX 3JIEMECHTOB
B WHJWBUAYaJbHBIX (IIIOWIHBIX BKIIOYCHHUSIX oOleHHBaInCh meronom LA-ICP-MS.
ITomy4eHHble pe3ysbTaThl IOCIYXUIM OCHOBOM MCCIIeOBaHUs, ITIaBHOM 3a1adeif Ko-
TOPOTO SIBJSUIOCH TEPMOANHAMHYECKOE MOJICIIMPOBAHNE YCIOBUH COBMECTHOTO Iiepe-
Hoca u otinoxenust Co, Ni, Cu, Fe, Mg, Ca, Ag, Au, Bi, U, Pt u Pd ¢ pacuérom psiga
PaBHOBECHBIX COCTOSHHH THAPOTEPMATIBbHON CHCTEMBI, 110 COCTaBY OJM3KOW K MpHU-
ponHBIM pynooOpasyromumM ¢ionnaM. BrigBieHsl (QU3NKO-XUMHYECKHE (DaKTOPHI
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