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HOBBIE ACIIEKTBI KOMITJIEKCHOH OTPAFOTKH

MECTOPOKIEHHH OJI0BA

Cemunap Ne 24

K ACCUTEPUT OJIMH U3 HEMHOTHX MHU-
HEpaJioB, KOTOPBIH M3BECTEH YeJo-
BEKYy W aKTHBHO UM HCIOJIB3yeTCs yKe Ha
HPOTSHKEHUH 6oJ1ee 7 THICAY JIET. 3a IONTyIo
HCTOPHIO OBUIM OTKPBITHI MHOTHE COTHH Me-
CTOPOXIICHUI KaccUTepUTa Ha Ppa3IMYHBIX
KOHTHHEHTax. KpynHyto onoBopyaHyto 6a3y
umeet u Poccus.

Hapsny c¢ ucnonb3oBaHHEM — KaccCH-
TepUTa Kak OCHOBHOTO MCTOYHHKA OJIO-Ba B
MPOMBIIIEHHOCTH, OH MOXET Tpea-
CTaBJATH OONBIIOW WHTEpeC M Kak IIpe-
KpacHbI KOJUIEKIMOHHBIA WU IOBE-TUPHBIN
Mmarepuai. Kaccutepur o cBo-UM reMMoio-
THYECKUM XapaKTEPUCTUKAM: BBICOKHM II0-
kazaremsiM nipenomiienust  (1,9-2,1), muc-
nepcun (0,07), tBEpHoctn (7), pa3HOOO-
pa3HOW OKpacKe, OTCYTCT-BUIO CHAHHOCTH
HE yCTyMmaeT MHOTMM HM3BECTHBIM FOBEIIUP-
HBINC NE[HEPBARNIIAM (PAaKTOPOM HCIIONIB30-
BaHUSl KACCUTEPUTA B IOBEIUPHBIX H3/EIH-
X SBISIETCA €ro pa3mep, OObIYHO HE TIpe-
BBIIIAIONIMK B pylax MEpBBIE MM., IIPH OC-
HOBHOM 00BEMe MeHbIe 1MM. Kprcramsr,
KaK TpaBWJIO, HENMpO3pavHble, YEPHOTO,
peke TEMHOKOpUYHEBOTO 11BeTa. KpymHeble,
IIpO3payuHble, pPa3HOOKpAIIEHHbIE KpPHUCTal-
JIbl, UCIOJIb3YEMbIE B OIPAHKE JOCTATOYHO
PEIKH, YTO MO3BOJIWIIO PALY aBTOPOB [2, 5]
OTHECTH KACCUTEPUT K KOJUJICKIIHOHHOU
rpyme.

Tem He menee B Kurtae B mpoBHHIMH
I'yancu Haxonmnu npo3payHble KPUCTAIUIBI
1o 14 cm mnunoi. Ilpuroansie ans orpan-
Ku Kpuctauiel pazmepoMm 10x10 cm u3-

214

BECTHBI TAK)K€ Ha MECTOPOKACHUSAX B IPO-
BuHIUAX Coruyanb U FOans. B bonusuu Ha
MecTopoxeHun Apaka-Maith, Jla-Ilac u
Kumco-Kpye u psge npyrux noObIBaroT
IpEeKpacHBle, B TOM YHCJIE OCCIBETHBIC
KPHUCTAJUIbl KacCUTEPUTa OBEIUPHOIO Ka-
gecTBa. OrpaHOYHOE CHIPhE JTOOBIBACTCS B
ABctpanuu u3 mectopoxaenus Hos. AHr-
s, mrat Hos. I0x. Yaasc. B Hamuouu
KPHUCTAJUIbl IOBEJIUPHOTO KadyecTBa IMOIMYT-
HO W3BIEKAIOT Ha MecTopokacHun CtH-
IeJbMaH, a Ha MEeCTOpoXaeHuu Mai.
Inukonbe BCTpe4aoTCs KPUCTAILIBI Kac-
cuteputa anuHHoi 10 cM. Hapsany c xpu-
cTaJIaMy YEPHOTO IIBETa B PA3IMYHBIX Me-
CTOPOXAEHUAX BCTpEUasCs KaCCUTEPUT U
OypoBaro-Kpac-HOT0, KPacHOTO, OpamHKe-
BOT0, )ENTOTO M ceporo nBeToB [1].

KpymnHble KpuCTalIBl KacCUTEPUTA B
P® naxoaunu B Kapenuu Ha mectopoxie-
Huu [Tutkapanta CeepHoro [Ipunanoxps.
Wx pa3smep nocruran ScM juuHOH. B 3a-
Oaifkaibe Macca OTAEITBHBIX KpPUCTAJUIOB
KacCUTepUTa B TPaHUTHBIX IerMaTuTax
JIOCTUTAJI HECKOJIBKKX KT. Jlo HacToAwIero
BPEMEHHU IMOCTYMAIOT MPEKPACHBIC KOJIICK-
IUOHHBIC (pUC. 1) M OTpaHOYHBIC KPUCTA-
71 (pUC. 2) pa3MepoM JI0 HECKOIBKHIX CM C
MecTopoxkaeHust Mepek (XabapoBckuid
kpaif). Ha UYykoTke Ha MeCTOPOXICHHUU
WynpTiH OBUIM  BCTPEYEHBI KPHUCTAIUIBI
IOBEJIMPHOTO KayecTBa, a OTHAENbHbIE KOJ-
JIEKIUOHHBIE KPUCTAIJIBI HEMPO3PavyHOro
YepHOro IBeTa Jocturanu Oonee 10 cwm
JUTHHOM ¥ Maccou a0 2,7Kr.



Ilersl Ha oOrpaH€HHBIC KaCCHUTEPUTHI
IOBEJIUPHOro KadectBa maccoil 0,5-2 kap.
cocraBisitoT 40-130 mon/kap., a Maccoit 3-5
kap. Bo3pacrtatoT 10 100-150 mon/kap. [6].

Bricoko 1eHATCS Y KOJUIGKIIMOHEPOB
KpYMHBIE C XOPONIMMHU KpHCTaJIorpadu-
YeCcKUMH (popMaMu KpUCTAJUIbI, 3aBOPAXKH-
BaIOIIUE CBOUM

Puc. 1. Kpucmannvt kaccumepuma
Mecmopoxcoenus Mepex

Puc. 2. Ocpanéunwiii Kpucmann
Kaccumepuma  Mecmopoicoenus
Mepex (ouamemp 5,5 mm)

anMasHbIM Oneckom. Ux crou-
MOCTh Ha MOPOJIC OIICHUBACTCSI
B 300-500 non/o06p. u Gomee.

B omnnune 0T GOJBIIMHCT-
Ba M3BECTHBIX IOBEJIMPHBIX
MUHEPaJoB, KAaCCHUTEPUT HE
TpeOyeT BIIOKCHHHA CPEICTB B
CIICIUATU3UPOBAHHBIC TOUCKH
MECTOPOXKICHUH M WX OTpa-
0otky. OH MOXeT OBITh TOJY-
YeH IOIyTHO HpU OTpabOTKe
MECTOPOXK/ICHHUH, BKIIOYasi OT-
0op o00pa3loB W3  KOHIICH-
Tpata. Hecnoxubeie pacuérsl
[TOKA3bIBAIOT, YTO HPH MHPO-
BO CTOMMOCTH OJIOBSHHOTO
KOHIIEHTpaTa, HE IPEBBIIIAI0-
et 10000 mon/T, omuH rpaMm
KacCUTEpUTa, BKJIIOYAs FOBE-
JUPHOTO M KOJUICKIIMOHHOTO
KauecTBa, COCTaBUT 1 IICHT.
Tem HEe MeHee, cHCTeMaTHYC-
CKOTO O0TOOpa KOJJIEKI[HOH-
HBIX, @ TeM 00Jice IOBEIHUPHBIX
00pas3IoB, Ha OJIOBSHHBIX Me-
cTopoxneHusix P® He mposo-
II0Ch. B pesynbrare MHOTHE,
B TOM YHUCJIC U YHUKAJIbHBIC
KPHCTAJUTBI KaCCUTEPUTA, OBLTH
MTOTEPSHBL

B nacTosiee Bpemsi MHO-
THE MECTOPOXKICHHS KacCUTe-
pHTa XOPOIIO U3YUYCHBI, pa3paOdoTaHbl KPHU-
TEpUU WX TOHWCKOB U OLCHKH, IETAIBHO
usyuyen caMm muHepai. [Ipu 3Tom ocraroTes
COBEpIICHHO HE SICHBIMH BOIIPOCHI 00pa3o-
BaHWUsS IOBCIUPHBIX M KOJUICKIHOHHBIX
KPHUCTAIUIOB, C KAKUMH T¢HETHYCCKUMU TH-
mamMu MeCTOpO)K)leHI/II‘;I OHH CBsA3aHbI, CO-
JIepyKaT JIM BHEITHE YEPHBIC HETPO3payHbIe
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'bIX U 106ETTUPHBLX

Puc. 3. 3onanvnoe pacnpedenenue OoKpacku 6
monkoii (Imm) nnacmune kaccumepuma

KPUCTAJUIBI BHYTPH ce0s1 FOBEJIMPHBIE 30HBI,
NPUTONHBIC IS OTPAaHKH, KAKUMHU (aKTo-
pamMu OOYCIIOBJICHBI IIBET W IPO3PAvYHOCTD
KPHCTAJIOB.

Jst pemieHust yKa3aHHBIX BOIPOCOB
ObUTH WM3y4YeHBl KOJUICKIUH KAaCCHTEPUTOB
MuHepanoruyeckoro My3esi HM.
A.E.®epcmana, myses «CamouseTrsl» Mu-
HUCTEpPCTBA IPUPOAHBIX pecypcoB, locy-
JAPCTBEHHOI'O T'€OJIOTMYECKOI0 MYy3esl UM.
B.M.Bepnanckoro, myszees PITPY, PITYVY,
My3eeB YHuBepcuTera W ['opHOro MHCTH-
tyra Cankt-IletepOypra, a Takxke psn ya-
CTHBIX KOJUIEKUUH. Brin nmpoananusupoBan
00J1b1I0i 00BEM JHUTEpPAaTypHBIX MaTepHa-
JIOB, ¥ TIOJTyY€Hbl KOHCYJbTAIlUN BEIYIIUX
CTMIEIUANNCTOB OJIOBSIHHOW oTpaciu. [Ipo-
BEJICHO JIETAJIbHOE MUHEpalIOrHyecKoe
U3y4EHHE KOJUIEKIIMOHHBIX U FOBEIMPHBIX
KaCCUTEPUTOB C HCIOJb30BAHUEM PEHTIE-
HOTpauIECKOTO, JIOKAIBHOTO PEHTTEHOC-
MEKTPAIbHOIO  aHajiu3a,  JJIEKTPOHHO-
MHUKpPOCKOITMYECKOE H3yUYEHHE TUIIOBBIX
00pasIoB, ompeneneHa MHKPOTBEPIOCTH
Pa3IMyYHBIX IpaHel.

Ilpn paccMoTpeHMM KacCHUTEpHTa Kak
OTPAaHOYHOr0 MaTepuaja Ha MEPBOE MECTO
BBIXOJAT pasMep, LBET U IPO3pavyHOCTh
KpUCTAJUIOB, HE UMEIOIIME 3HAUYEHUS UL
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JIN4eCTBO Max. pazmep Max Bec
‘0pOKAeHHIT KACCHTEPHTA, MM KACCHTEPUTA, T
3apy0. PO 3apy0. PO 3apy0.
14 75 86 400 600
34 110 95 2700 920
7 12 47 2,5 130
5 53 42 120 123
2 40 12 90 2
- 10 - 1,5 -

onoBooOsH. K KOIIEKIIMOHHBEIM 00pas3-
1aM, COrJlacCHO METOAMYECKUM YKa3aHHUSIM
(1987), oTHOCATCS! KPUCTAILIIBI KACCUTEPHUTA
¢ pazmepom Oosiee 10 MM 1O JUTHHHOW OCH,
U IMEIOIUE XOPOIINe KPUCTaIorpadmde-
ckue Gopmsl [4]. C mpyroit CTOpoHBI, KpH-
CTaJUTBl YKa3aHHBIX Pa3MEpOB MOTYT HC-
II0JIb30BaThCsl KaK OIpaHOYHbIM Marte-pua,
JaXe SIBIIAACH HENpPO3payHbIMH U HMEIO-
LIUMU XapaKTEPHBIN YEPHBIN 1IBET.

[IpoBenEHHBIMU HUCCIIEIOBAHUSMEU OBLIO
ycTaHoBieHO B PD 45 mectopoxaeHuil ¢
pasmepom KpuctaiuioB 6osee 10 MM, B TOM
YyHUClie M C MPO3PayHbIMU 30HAMH pa3iny-
HOTO I[BETa U 62 MECTOPOXICHUS 3a pyoOe-
koM. B cooTBeTcTBHM ¢ MpHHATOH (hopMa-
IMOHHOW KJIacCU(PUKAIIMEH MECTOPOXK/Ie-
HUS 0JoBa [3] KpUCTAUTBI KOJUIEKITMOHHO-
o U IOBEJIMPHOTO KadyecTBa MpEeUMYIecT-
BEHHO CBSI3aHBI C KBapIlEBHIM THUIIOM pe-
KOMETAJUTbHO-BOJIb(PpaM-0JIOBIHHON  (op-
Manuu (Tabmuna). IlpeacTaBisioT HHTEpeC
U aroCKapHOBBIA I'€0JIOrONPOMBIIIICHHBINH
TUI U PENKOMETAJUIbHBIE NErMaTUThl 3TOM
¢dbopmanmu. Haunbonee kpyrmHbIe KpHCTa-
JBl CBSA3aHBI C KUIBHOU (HOPMOI PYIHBIX
TeJ, a TAKXKe C MUAapPOJIOBBIMU IyCTOTaMH B
IerMaTUTax. 30Hbl METacaMOTHUYECKHX
Irpel3eHOB U IUTOKBEPKU COAEP)KaT KpH-
CTaJTbl HE MpeBbIaronye 20 Mm.



Kene3ucro-noauMeTaIbHO-0JIOBSH-
Hasi opManus Ha KOJUJICKIIMOHHBIC U FOBE-
JUPHBIC KACCUTEPUTHI TPEJICTABIISICT Orpa-
HMYEHHOE 3HAaYCHNE M CBA3aHa C CHJIMKAT-
HBIM  T€OJIOTOTNPOMBIIUICHHBIM  THIIOM.
Pasmep kpucTalioB HE MpPEBBIIIACT 371ECh
30 mm. Ha cynpdumHoM reosioronpomslii-
JICHHOM THIIC 3TOM (HOpMAIMU BCTPEUAIOTCSI
peAKUe KpUCTAJUTBI KaCCUTEpUTa C pa3Me-
pom 1o 10 mm.

BonbImMHCTBO M3y4eHHBIX KPHUCTAIIIOB
KaccuTepuTa B OTPaXEHHOM CBeTe SBJIS-
I0TCSl YEPHBIMHU, HO B MPOXOMSIIEM CBETE
OHH UMECIOT TIPOCBEUNBAIOIIHNE 30HBI C pa3-
JUYHON 30HAIBHOM oKkpackoul. IIpocseun-
BaIOIIE 30HBI, KaK MPaBHUJIO, HEOOIBIIOTO
pasMepa ¥ HE TPEBHIAIOT MOJOBHHBI
IJIOMAa BCcero Kpuctauia. L[BeroBoit
JIMana3oH WX M3MEHSETCS OT KPAacHOBATO-
OPaHXXEBOTO 0 KEJITOBATO-OpaHKeBoro. B
0OJIbIICH CTETEHU XapaKTepHBI JKEJITOBA-
TBIE OTTCHKH. HachImIeHHOCTh IBETa HE
BBICOKas. YPOBEHb TOHA, HA00OPOT, IS
BCEX KPHUCTANIOB BBICOKHHA W B TPOCBE-
YUBAIOIICH 30HE KOJEOIETCS OT CPeaHEro
JI0 O4eHb TEMHOTO0. B TO ke BpeMsl B TaKuX
30HaX MOTYT HaOIOJaTbCcid CBETJIbIE H
OUYCHb CBCTJbLIC JIOKAJIBHBIC y‘laCTKI/I. JIJ'ISI
BCEX KPHUCTAJUIOB XapaKTEPHO 30HAIBHOE
pacripeieieHe IBETa, W3MEHSIOMIETOCS
Kak 10 HACBIILIEHHOCTH, TaK U M0 TOHY, Ha
KOPOTKUX PACCTOSHHSX. B OTHENnbHBIX 00-
pastax MOXHO HaOIoJaTh BCIO ONHCAaH-
HYI0 I[BETOBYIO TaMMy, PacHpelciéHHYIO
M0 Pa3IMYHBIM 30HAM.

B ToHKHX monmpoBKax (puc. 3) ¥ NUTH-
(hax BHIHO, YTO KPHCTAUIBI KACCHTEPHTA
HMEIOT 30HAJIbHO-CEKTOPHAIILHOE CTpoe-
HHE, OOYCIOBJICHHOE PAa3NUYHOM HWHTECH-
CHUBHOCTBIO OKpammBaHusi. OKpalleHHbIe
30HBI YaCTO COCTOAT U3 CEPUU OUEHb Y3KUX
MOCTIEIOBATENHbHO MApAIUICIBHBIX TIIOCKO-
CTEH pa3jIMYHON HACBHIIIEHHOCTH. Mexay
OKPAIICHHBIMH TIOCKOCTSIMH 3aKJTFOUCHBI
OecuBeTHbIe 30HBL. Kpome 3TOro B Kpu-
cTajule 4yacto HaOomaroTcsa OeclBETHBIE

T0MKM

Puc. 4. Cmpyxkmypa Kaccumepuma, 8bla6/1eHHAA
6 91eKMPOHHOM MUKPOCKORe.

YYaCTKH, KOTOpbIE MOTYT 3aHHMAaTh 3Ha4U-
TeNbHYI0 TuIomans. OKpalleHHBIE 30HBI B
OJHOM KpHCTaUIe UMEIOT Pa3INIHyI0 OpH-
EHTUPOBKY ILIOCKOCTEH, BIJIOTH A0 B3au-
MOIIEPIEHUKYJIIPHON. B oTnenpHbIX city-
Yasgx HACHIIIEHHOCTh IIBETa BO3pacTacT
MMEHHO Ha CThIKE TAKUX IIOCKOCTEH.
BaxHO MOJYEPKHYTh, UTO TEMHBIE 30HbBI
B KpHCTaJUIaX KaCCHTEPHUTa 00YC-JIOBIICHBI,
IPEXJE BCEro, YacThIM PAaCIOJOKEHUEM
MOCNIE0BATEAbHO NMapaIeIbHbIX IIBETHBIX
IUIOCKOCTEH, KOTOpPBIE B CyMME M TIOTJIO-
IMAIOT MOJTHOCTBIO CBET, XOTS KaXkaas B OT-
JEIBHOCTU IUIOCKOCTh MPO3padyHa U MMeEET
JOCTaTOYHO CBETIYI0 OKpacKy. Omnucel-
BaeMbI€ IIIOCKOCTH OTPAXKAIOT 3TaIlbl POcTa
KPHCTaIIa ¥ CBSI3aHBI C U3MEHEHHEM (H-
3UKO-XUMH-UYECKUX XapaKTePUCTUK THUAPO-
TEpMaNbHBIX PACTBOPOB.
ONEeKTPOHHO-MUKPOCKOIIUYECKHE  HC-
CJIeZIOBaHUS MOKA3alIM, YTO TAKUE ILIOCKO-
CTH OOYCIIOBJIEHBI CTPYKTypHBIMH OCO-
OEHHOCTSMU KaCCHTEPHTA, BHIPaKCH-HBIMH
MONEPEYHbIMU  MIACTHHYATBIMU  30HAMHU
(puc. 4). OHK IIMPOKO PAC-IIPOCTPAHECHHI B
KpHCTallIaX KaCCUTEPU-TA U MPEACTABISIOT
cO0O Y4acTKU CO-NPSDKEHUS PA3TUUHBIX
0sioxoB. PazMep OTAenbHBIX TaOIMYEK KO-
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nebnercst B mpe-nenax 1-10 mxm. K takum
30HaM TPUYPOUYCHBI OCHOBHBIC KOHIICH-
TpalWy BKJIFOUCHHH TaIllMOJIUTA, TeMaTUTa,
aMop-(HOTO YIJIECTOro BelIeCTBa U APY-
TUX MHUHEPAJIOB.

Takum 00pa3oM NpoBeNEHHBIE HCCIIe-
JIOBaHUS TMOKa3ajW, YTO YacTO BHEUIHE
4YEpHbIE HEMPO3pauHble KPUCTAIJIbl KACCH-
TEPHUTA COJCPXKAT IPO3pPavHbIe OrPaHOY-
HbIe 30HBI BBICOKOTO KauecTBa. L[BeT Kkac-
CUTEpUTA, BEPOSTHO, CBSA3AH C Je(PeKTaMHu
€ro KpUCTAIIUYECKOH CTPYKTYpbI, BBI-
PaXCHHBIMU TTONIEPEYHBIMH TUIACTUHYATHI-

MU MHKPO30HAMU, W KOHIICHTPAIIUCH B HUX
PasIMYHBIX MHHEpaTbHBIX (a3. Kpuctamibl
KOJUISKIINOHHOTO ¥ FOBEIHUPHOIO KayecTBa
BCTPEYAIOTCS BO MHOTUX MECTOPOXKICHHUSX,
HO MPEUMYIIECTBEHHO CBSI3aHBI C KBaplie-
BBIM  THIIOM  PEIKOMETaJILHO-BOJb-
¢pam-onoBsiHHOM (opmarmu. Ha Takux
MECTOPOXKICHHUAX LEJIeco00pasHo MPOBO-
JIUTh CUCTEMAaTHYECKUd OTOOp 00paslos,
MOJIy4asi 3HAYUTEIBHYIO JOMOIHUTEIBHYIO

IpUOBLIL MIPH UX OTPAOOTKE.
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