C. A, WHIKO n C. C. BOPHITAHCRAJL

TABJHIA

AHATHOCTAYECRHX
OPH3HAKOB
MIHEPAJIOB
B NIJIAXAX

TOOCTFTEOATEXHBIAT




C. A. IOHIKO »u C. C. BOPUILIAHCKAY

TABJIMLIA
AUATHOCTUHECKUX TMPU3HAKOB
MUHEPAJIOB B LUJIMXAX

IBZ

Fd'dﬂ\\‘

*'l

FOCYJAPCTBEHHOE HAYYHO-TEXHWYECKOE vI30ATEJIbCTBO
JHUTEPATYPHI IO I'EOJIOTMH U OXPAHE HENP

MOCKBA 1955

Yoo



OTFTNMABNEHMWE

Crp
Buenense , 3
[MpHAENHD nocTpoeHHsi TabaAHLL 6
Ycnosupie o603HAMeHHs, NPHHsTHe B Tabaui 3
Yxasatenb k Tabanue sl e L P9 AR
Onxcanue MHHEPaJIOB } ¥ ANnh : S 14
MHKPOXHMHYECKHE DEeAKIHE OTACABHHIX MEMEHTOB W METOLHKA HX BLINOJ-
HEHNA e AR T T T LB
3akawouenne . Lt . 57
CrnHCOK MuUHEpaioR { 3 : 58
JMiuteparypa ’ =/, 60
!
Pepakrop waparenscrsa H. H. Cnupuna Texn. pegaxrop O. A. T'yposa
Koppektop A. A. Kperuuienro
Cpano B uaGop 27/XI1 1954 r. IMoanucano k medatd 19/11 1955 r.

®opmat Gymarn 60<92!/6. Bym. 1. 2,5, [Meu. n. 33/4+ 2 Bra. — 11y n.
Yu-uapn. 1. 5,0. T 01569, Tupamx 8000 sks. 3akas Ne 1550. Ilena 2 p 85 k.

Kaprpa6bpuka Tocreonrexnspara




BBEAEHHE

[lnuxoBo#l aHa/NH3 ABJSETCA OJXHHM H3 IOJEBHIX METOLOB MHHE
paJIorHYecKoro aHaaH3a, 00beKTOM HCClefloBaHHSA KOTOPOro CJAYMKHT
rJ1aBHBIM 06pasoM TsKenas (ppakuus muuxa .

ST1oT MeTon UIUPOKO TNPHMEHSeTCH TreoJoraMH [pH TMOMCKax
H Ppaspedke pOCCHIMHBIX W KOPEHHBIX MECTOPOXK/IEHHH MOJe3HbIX
@cKonaeMblx. 3a TOCJeJHHe TOoALl ero IpPHMEHEeHHe [pPH [OHCKax
Pas/IHYHBIX MOJIE3HBIX HCKONMaeMbIX elle GoJibllie paciIHpuIoch. Tak
KaK MHHepaJordueckoe H3yyeHHe IIJIHXOB JOJ/KHO [IPOBOMHTLCH He-
MOCPENCTBEHHO B TOJE, TO OZHON M3 IMaBHHIX 3aJauy MHHepaJioros,
3aHHUMAIOLIAXCA H3y4YEeHHeM lLJIHXOB, fIBASETCS pa3paboTKa MOJeBbIN
METOJ0B CKOPOCTHOTO OTpefeJIeHHss MHHepaJloB.

Paspa6oTkoit mosieBrIX H J1aGOpaTOPHEIX METONOB MHHEpaJIOTHYe-
CKOro aHaJjiy3a LIHUXOB yxke nasBHo 3aHuMmalorcs E. B. Komuenosa,
M. H. UYyesa, C. A. IOuwko, B. A. Hosukos u ap. Umu ony6aukosa-
Hbl paboTBl M PYKOBOACTBA 1O METOJHKE MHHEDaJOrHYecKoro aHa-
Jaza [1, 2, 3, 4],

Kak n3BecTHO, ILTHXOBOH AHAJH3 COCTOMT M3 JBYX uacrteii. BHa-
yasie BCe MHHepaJbl IIAMXa pasfensioT Ha (PpakiuuH, HCIOJb3Ys MX
CTeneHb MAarHHTHOCTH W Y/AENbHLIH BEC, a 3aTeM MepeXOofAT K MHHe-
pajiorHueckoMy aHaJH3y KaxjoH (pakKuWu B OTAEJbHOCTH M ycTa-
HABJHBAIOT MHHEDAJOTHUECKHI! COCTAB WLIMXa W KOJHUECTBEHHOE
co/iepKaHHe I0Je3HbIX KOMIOHEHTOB.

OG6blyHO mepen pasfelieHHeM LIHXA HA (PPaKIMH NPOBOIAT Mpe-
BAPHTEJbHO CHTOBOH aHAJIH3 ero M pasielslior ero 1o KPYMHOCTH
sepen Ha Kaaccwl: | knmacc or —2 a0 -+ 1 mm; Il knace or — |
no -+05 um; IIT wnacc or— 0,5 mo + 0,256 mm. Ha pakuun
B 9TOM cJyuae CHayajda pasfelsiorT cambiil 60JbIIOH MO Becy Kiacc;
MPH 3TOM 2KeJAaTeJbHO, YTOOH 2TO ObII KaKOi-HHOY/Ib MPOMEKYTOUHBIH
Kaacc, Tak Kak, BO-TIEPBLIY, OJHOPOAHHIN IO pa3Mepy 3epeH KJjacc
yner BhmoJHe pasfensThcs Ha Qpakuuud (ocob6enHo mnpu paborte
C TAXKENbIMH MMAKOCTAMH) H, BO-BTOpPHIX, OyZeT wu3BecTeH pasMmep
3epeH, 4yto OO6JIerYdT OmnpejesieHde BECOBBIX MPOIEHTOB MUHEPAJOB
B IILJIHXeE.

! UlruxoM, KaK #3BECTHO, HA3HBAIOT KOHUEHTPAT TAMENBX MHHEpafaoB, [HOMy-
YEeHHbIl Np¥ NPOMBIBKE BOAON DHEIXJBIX OTJNOKEHWH TOpHBIX mopof. Llaux, mouwry-
YeHHBIT MPOMBIBKOH MCKYCCTBENHO PAa3npOGIeHHBIX TOPHBIX NMODOX W DY, Ha3hi-
BAIOT NPOTOVIOYKOH.
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ﬂHaI‘HOCTHlxa MHHEPaAJIOB B LIJIHXE OCHOBAHa [IPpeHMYLUECTBEHHO
Ha OMnpejeJieHHH MHHEepaJoB MO HX BHEIIHHM MNpH3HdKaMm: 6J1€CKy.
TBEPJOCTH, LBETY, LBETY uepThl, CMafiHOCTH, XPYNMKOCTH, KOBKOCTH
H (opme 3epeH. Ecam onpenesenns 3THX CBOHCTB HeJOCTATOUHBL JJIs
JNHATHOCTHKH MHHepaJa, npuﬁeramr K MeTonaM MHKPOXHMHYECKOro
aHaJM3a; C TMOMOLIBIO MOC/IE/]Hero YacTo MOMKHO pAasJM4YHTh BechMa
cXOJHbIe MexXAy coGoil no (uauyecKum cBoilctBaM MuHepaJsbl Jlis
3TOr0 ONpeAeNsioT KaKoi-HHOYAb BXOAAMMUI B HX COCTAB XHMHYe-
CKHIl 3/eMeHT, KaK, HanpuMep, ochop B MoHALHTE, OJIOBO B Kaccu
TepuTe, XpOM B XPOMHTE; KPOME€ TOTO, HAlPUMep, HJIbMEHHT MOMKHO
OTIIMUHTBD OT TaHTAJ-HHODATOB MO XapakTepy MJIEHOUHOH peak
UHH H T. 1.

Metonuka onpefeJeHHst XMMHUECKHX JIEMEHTOB C IOMOLLBIO pe-
aKuMil MHKPOXHMHYECKOrO aHAJu3a AJsi 0YeHb GOJbIIOrO KOJHYeCTBE
MHHEpaJIOB 1IJIHXa Xopouio paspaborana [l, 2, 4], npousBoauTca Gbl-
cTpo M He Tpebyer cmeunanbHoit JgabGopaTopHOHl 06CTAHOBKH.
OnHako Jajieko He BCEé MHHEepaJbl MOTyT GhiTh ONpefeleHbl TAKHM
cnoco6oM. Hanpumep, npH omnpeaeneHHy CHIMKATOB OTAENbHBIE
NpeiCTaBHTENH 3TOH IPYNNEl He MOTYT OHITh PA3JHUAMbl HH MO
BHEIITHUM TIPH3HAKaM, HH TeM GoJjiee Ha OCHOBAHMH HX XHMHYECKOTro
cocraBa. [l TakHX MHHEpPANOB OGBIYHO NPHXOLHTCSA NPHMEHATH ON-
THYECKHE MeTOjlbl HceJedoBaHus. Tak Kak NpH HCCae[loBaHHM LIHXA
rJ1aBHbIM 06Pa30M NMPHXONUTCS HMETh JIeJ10 C MEIKOPasApobieHHbIM
MaTepHa/JoM, TO AHarHOCTHKAa MHHEpaJOB OCHOBaHAa Ha ONpe/esieHHH
HX MoKasareseil TMPeJOMJeHHS ¢ NOMOIIBIO HMMEPCHOHHOTO METOo/a.
Onpenenenne TakHX ONTHYECKHX CBOIHCTB, KakK MOKasaTeslb MPeJOM-
JeHust, TpebyeT NPHMEHEHHS NoJspH3auMOHHOro MHKpockona. Cae-
AyeT, OJHAKO, OTME@THTb, 4YTO MNPH CPAaBHUTEJNBHO HENPOLO/KHTENDb-
HOH pafoTe cO LLIMXaMH MHMHEpaJor O4YeHb CKOPO HAUMHAET pasJH-
4aTh IMIABHYIO Maccy MHHEpAaJIOB 3TOH IPYNMbI 0 HX BHELIHWM TpH-
3HaKaM M K ONTHYECKHM MeTOjlaM, B NMOJeBOH ofcraHOBKe, npuberaer
CpaBHATeNbHO peaxo. B snabGoparopHoit xe ofGcraHoBKe, BO H3bexa-
AHe oWHOOK, OnpejesieHHe ONTHYECKHX CBOWHCTB JIsi OmpefeleHHs
MHHEPaJIOB 3TOil TPYNMH BecbMa »kenatesnbHo. Hexkoropwie muuepa-
aoru (E. B. Konuenosa, B. M. Tlerpos u ap.) npu omnpenesieHuu
psila MHHEpaJIOB HCMNOJABL3YIOT CHElUHaJ/IbHble CTaHJAapTHbIE Haﬁopm
TSIKENBIX KUAKOcTeH. IDToT HAGOp MO3BOJISIET ONpeeJsTh Y/e/dbHble
Beca /i1 HEeKOTOPHIX MMHEpa/JoB ¢ TOYHOCTbIO 0 BTOPOrO 3HAKAa.

Ouenn o6Jerdaer AHAarHOCTHKY HEKOTOPLIX MHHEDaJoB ILIHMXa
CIIOCOBHOCTD MX CBETHThCH (JIOMHHECUHMPOBATh) INPH OCBEIIEHHH HX
KaTOAHBIMH, YJIbTPa(HONETOBHIMH U PEHTreHOBCKMUMHU Jydyamu. B na
crosillee Bpems BeimylieHsl B CoBerckom Coiose Takme [puGopb,
kak JIIOM-2 u coaneunsiii Jiomuneckon. C MOMOUIbIO MOCJAEAHEro
MOXKHO MPOBO/IMTh HE TOJBKO KayecTBEHHOE ONpejeNieHHe Xapakrepa
JIIOMHHECHEHUHH MHHEpPaJoB, HO M KOJHYECTBEHHO H3MEpsATL ee.
Onnako JIOMHHECHEHTHBHI AHAJAM3 pellaiollee 3HAYCHHE [PH AHar-
HOCTHKE MHHEPAJIOB HMMEeT JJA OueHb HeBOJBIIOI FPYNNL MUHEDd-
JIOB, U5 KOTOPHIX 3TO CBOWCTBO - (JIOMHWHECHHPOBATH) Oosiee wiiu
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MEHee NMOCTOSIHHO, KaK, Hanpumep, uleejut, uupkon u ap. las nan-
HBIX MHHEDAaJOB JIIOMHHECUSHTHBIH aHANH3 MoxerT 6biTh NpUMeHeH
(pH ONpeeJieHHH KOJHUECTBeHHOro coleprKannsa ux B uuxe. Hexo-
TOphle paszHoBuIHOCTH (aioopuTa 06/gaKaloT CBOMCTBOM CBETHTHCH
NpH HarpeBaHHM, a pPasHOBHALOCTH cajepHTa — MPH LapanaHuH HX
craaeHOK mruoli. [Toatomy ymoMsiHyTEIE CBOHCTBA MHMHEPAJIOB MOTYT
6bITh HCNOJB3OBAHBI JHIIL B JONOJHEHHe K OCTalbHBIM, Gosee no-
CTOSIHHBIM, CROMCTBAM MHHEpAaJoB.

B nocsienHee BpeMs MpH JHATHOCTHKE PHla PeLKO3eMe/bHbIX MH-
HepaJioB B IL/IMXe NMPHMeHSieTCs CneKTpasbHuli aHaaus. C noMombio
nocjeHero NMpoH3BOASAT KaderTBEHHbI H KOJIHYECTBEHHBIH aHa/M3
MHHEpaJoB LLIAXAa HAa OCHOBAHHH MX 3MHCCHOHHBIX crekTtpos. [lnsa
1aHHOrO Merona Tpebyercs JaGopaTopHas OGCTAaHOBKA, MO3TOMY
B [OJie OH NMPHMEHSETCS OTHOCHTEJBHO DEIKO.

IMpeanaraemas Hamm rtabuaHna Daer HArJAfIHOE MNpeLCTABIEHHE
0 MHHepaJIorHueckoM coctape (pakiyit LIJIHXa W O CBOHCTBAX MH-
HEpaJoB, KOTOpPbIE HO.[KHB OBITh HCHOJb30BAHB MPH HX HATHO-
cruke. Tabannma nmpeisaraercss B KayecTBe HATVISIAHOrO Y4eGHOro Io-
cobus s BCeX BY30B M BTY30B NPH NPOBENEHHM IIMXOBOrO aHa-
432, a TakXe ¢ ycmexom MoxKeT ObITb HCMOJIb30BAHA B KauecTse
noco6Ha TPOH3BOACTBEHHLIMH J1a60PaTOPHAMH.



NMPUHLLKN [IOCTPOEHUS TABJIUIL

B npepnaraemoii TaGuume raaBHeillie MUHEPaJgbl [IJIAXa, Kak
00BbUHO B IIJIMXOBOM aHaJjH3e, noJpasiesieHsl HA TPH (pakumu:
rpynna A — MuHepaJikl MATHHTHOH (pakuuu (CHIBHO MarHATHEBE),
rpynna B — muHepaJsibi  3;eKTpoMarHutHOH  (pakumm  (cpense
u crabo MarHuTHBIE); rpynna B — MHHepajanl He3JIEeKTPOMarHHTHOH
(ppakuun (TAAeable U Jerkue MHHepasnr). [lpu pasbuBke MuHepa-
JIOB Ha 3TH TPH TPYNIb HaMH OBbLIM HCHOJB30BAHLI [IPEHMYIIE
creeHHo gannbie E. B. Komuenosoit [1].

Kak usBecTHO, HEKOTOPHI® PA3HOBHAHOCTH MHHEpaaoB (Kak, Ha
npuMep, rpaHathl, IHPOKCEHBl, aM(UOONLI, MIHHEAL H Ap.) 06.1a
14I0T He OJMHAKOBLIMH CBOHCTBaMH. Takue pasHOBHAHOCTH MHHEpA-
JIOB HAMY TOMELIeHbl B T'PYNNE], COOTBETCTBYIOLIHE CBOHCTBAM STHX
pasHoBuIHOCTell mMuuepanoB. Cojepikaliue xene3o rpaHartsi, amdn-
6oJibl, MHPOKCEHB! M JAP. NOMENIeHBl HaMH B 3JIEKTPOMAarHuTHYIO
tpakumio, a He cojepKallve XKeJje3a — B TaKeayio (paxmmio. Ha-
CTOTA HAXOM/eHUsT MHHEPATOB B TOW WKW WHOH Tpynme OTMedeHa Ha
TabJHlle YCJAOBHLIM 3HAKOM.

A. MUHEPAJIBI MATHUTHOW! ®PAKUHH

B sty rpynny nomeuieHs! MHHePAJhl, KOTOPHIE [IPHTATHBAIOTCH
PYUHBIM  MArHATOM: MarHendT, MUPPOTHH, CaMOPOJHas IJIATHHA
M camopofHoe Keje3o. B paftone passutus Meramopdusma K 31O
rPynIe MOTYT OTHOCHTBCSE MeTaMOP(H3OBaHHEE PA3HOCTH XPOMHTA.
Muorpa x Hefl oTHOCATCS BLIAENEHHS HILMEHHTA, HaXOAALLHEcH
B TECHOM CpacTaHMH C MarHeTHTOM, — THTAHOMATHeTHT (pacnaje-
HHE TBEPAOro pPacTBOpPa HAbMEHUT-MAarHeTHT).

b. MUHEPAJIbl 3JIEKTPOMATHUTHOR ®PAKIHH

B s1y rpynny ofvenmHsiioTcs MuHepasdn, obiagaouue Hodee
cJ1a00 BEIDaXKEHHBIMM MarHHTHLIMH CBOWcTBaMH. MuHepassl 3700
CPYIIBEl BBIIGMASIIOTCS ¢ MOMOIBIO CHAbHOTO MaruuTa CouneBa W/IH
¢ momouipio snekTpoMarunta Oxynesa. Mpu pabote c siextpomar-
HHTOM OKyHeBa M3MEHeHHeM CHJbl TOKA Pasie/sioT MHHepanbl Ha
CHJIBHO ¥ cJ1aGo 3JeKTpOMariuTHbe (hpaxiyy,
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Huke NpUBOAMTCA MepeveHb MHHEPAJOB, pacnpejeseHHbX Mo
rpynmnaM ¢ HCHOJb30BaHHEM HX OCHOBHBLIX (DH3HYECKHX CBOJCTB.

MHHEPAJIBI CPEAHEH MATHHUTHOCTH
Munepaasl Hempo3paynble
Baeck MeranauHyecKHH M nNoJyMeTaJJHUYECKHI

Femarut, BOAbPPAMHT, HJIBMEHHT, KOJYMOHT-TAHTAJHT, XJIOIH-
HHUT, XPOMHT, THAPOOKHC/bI JKeJe3a, OKHMC/Jbl H THIPOOKHCJAB Map-
ra”ia.

IMpo3paunbie MuHEpPaJbI
Baeck aJaMa3HBH HCTEeKAAHHDB R

Hszorponnete

Camapckut, epriocoHuT, GJOMCTPaHAHH-IPHOPHUT, NMHKOTHT, MH-
pOXJIop, TPaHarT.

Arusorponusie

[“runepcren, 4BT'HT, TYypMaJiHH, poroBast ofMaHKa, AKTHHOJIHT.

MHHEPAJIBI CJIABOA MATHHTHOCTH
Bneck nosymMeraJJHUecKHH H aJJMas3HH#

Hsorponnble u arHusoTponHsie

DUIMHHAT, MOJAKPa3-3BKCEHHT, YPaHHHHT, cdeH, chasepur, aMnan-
rabeut, GpaHHepHT.

Baneck cTekasHHB#

HSOT,UOH.H&M U QHUBOTpONHbLLE

[[InuHenb, MOHALNUT, TAaA0JHHHT, KCEHOTHM, 3MHAOT, OPTHT, CTaB-
DOJIHT, Be3yBHAH, JHOICH/, aKCHHHT, OJHBHH, AHTO(QUJIHT.

B. MUHEPAJIbI HE3JIEKTPOMATHUTHOA ®PAKILUH

Munepanst 3toit dpakuun pasnendioOTCs MO YAEJILHOMY Becy
¢ TIOMOLIbIO TAXKEJBIX KHMAKOCTell, HanpuMep G6poModopmoM, Ha ABe
FPYNNBI—TSXKENYI0 (hpakuuio ¢ yaeibHEIM BecoM Goabwe 2,9 u Jer-
Kylo (pakuuio ¢ yaenbHeiM Becom Menbire 2,9. Hepeako B mosesbix
MapTHAX pasjiejeHHe MHHepaJoB IO yJAeJbHOMY BeCy NPOBOJHTCH
myTeM OTMBEIBAHHA MHHepa/oB ¢ OOJbLIHM YAEJBHBIM BecoM OOhIU-
HbIM CMOCOGOM OTMBIBKM BOJOH MJIM Ap. TSMXeJblX Xuakocredd [1].



TAXEJAA ®PAKILHA C YIAEJbHbIM BECOM > 29
Henpo3spaunbie MHHEpaJb

CneppHJHT, OCMHCTEIl MPHAHH, apceHONHPHT, KOGAILTHH, MUPHT,
ITaJJIafinil, naTHHA, BHCMYT, TECCHT, MeTUHT, cepe6po, Melb, 30J0TO,
CBHHEM, XaJbKONMPHT, AHTUMOHHT, BHCMYTHH, TaJeHHT, XaJbKO3MH,
MOJIHG/IeHHUT,

Toaynpospaduble MHHEPANB]

Ypauunur, topuanur, 6payrur, amnanrabenr, GHCMYTHT, TiofiHe-
PHT, KHHOBADb, JIEHKOKCeH.

[poapaunsle MHHEPAJBI
Bneck aJiMa3HBH H CMOJHCTHH
Hsorponnete

Toput, poMeHT, AXKaJMauT, MMPOXJIOP, MEPOBCKHT, aamas, chae-
PHT.
Anusorponnusle

Kopynza, oprut, KceHoTumy, GACTHE3HT, a3yPHT, MalaXHT, MOHa-
LMT, LIeeNWT, UAPKOH, cteH, LEPYCCHT, KaccuTepur, banreneur,
WITOJMLUMT, ByJAb()EHNT, BaHAJHHUT, TOPOJKT, aHaTas, peanabrap, 6py-
KHT, PVTHJI, ayPHIHTMEHT.

bk

Baeck cTekKasiHHHT
Hsorponnete
®J1100pHT, FPaHAT, LWIIHHEb.
Anusorponusele

BosinacroHuT, TOmas, raMJHHHT, TPEMOJIHT, JIA3YJHT, aHAAJY3NT,
fapur, anaTuT, JeNHAOJMT, (PeHAKHT, IHCTATHT, 3BK/Ia3, AKTHHOJIMHT,
criofymeH, poroBas 0OMaHKa, CHIAJHMAHHUT, (JIODEHCHT, OJMBHH,
TYpMaJHH, akCHHHT, HOM3HT, AHONCHI, KHAHHUT, THIIEDCTEH, BE3VBHAH,
KJHHOLOH3HT, AMacnop, XPuH3oGepusil, CTAaBpOJHUT, OBHHTOHT, CMHT-
COHHT, CHIEpHT, DhasgnuT.

JIEFKASI ®PAKLIHS C YOEJNbHBIM BECOM <29

I'pacdur, onan, aHTapb, KBapi, MOJEBHe IUNAThl, KOPAHEpHT, Ge-
PHJI, XJODHTBI, MYCKOBHT, KaJbHHT, GHOTHT H Ap.

YCJOBHBIE OBO3HAYEHHA, NPUHSTBIE B TABJIMILE

Kak yxe orMeuajock Bblie, NPH JAHATHOCTHKE MHHEPaJaoB
B LLTHXe HCMOJB3YIOTCA TaKHe CBOllcTBA MMHepAJoB, Kak OJieck,
TBEPAOCTb, IBET YepThl, CMaiHOCTh, KOBKOCTh, XpynKocTh ¥ Ap. Bee
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9TH cBOHCTBa TNoOKasaHb! rpatpuyeckn (cM. ycloBHEE 0o603HAYEHHSA
Ha tabaule).

Baeck. fIBnsieTcs OAHUM M3 IJIaBHBIX CBOficTB MuHepanoB. [lo
OJiecKy BCe MUHEpajibl B LULIHXe pasfelsioTCsl Ha 4eTblpe TPYMIMBL

I. Munepassl ¢ MerajuudecKuM GuaeckoM, XapakTepHoil ocobeH-
HOCTbI0 MHHEPAJIOB 3TOH TPYNNH SIBAAETCA HX NOJHAA HJIH TMOUTH
NOJIHAS Henpo3payHocTh (NUPHUT, MOJHOJEHHT U Jp.).

2. Muarepanbl ¢ noayMeranandeckuMm OmeckoM. K sroit rpynme
MHHEpaJoB OTHOCATCA YACTHYHO HeNpo3pauHble MHHepadbl (Marue-
THT) H NOJyNpo3paunble (XpOMHT, KMHOBAapb, reéMaTHT, I'éTHT H Ap.).
[Mocaennne o6mafar0T OKpallieHHOW 4epTOoH.

3. Munepanbl ¢ aJMa3HbIM M JKHPHBIM OJeckoM. XapakrepHoil
0COBEHHOCTBI0 MHHEpPAaJOB 3TOH Tpynnbl fBJAseTcs HX GOJIbILOW Mo-
KasaTeJab TIpenoMJeHHs (Kak y LIMpKOHAa H Jpaxe Goablie) H Gec-
IBETHAST YepTa.

4. MuHepasjsl CO CTeKJIfIHHBIM H [epJaMyTpOBbIM G6JecKOoM.
I aToit rpynne OTHOCATCA MHHepaJjbl ¢ HHA3KHM NOoKasateaeM mpe-
JoMJyienns, ONH3KHM K NOKasaTelio NpenoMJeHHs Ksapua. Muwne-
pajsl 3TOH TPYNMNbl, Kak npaBuao, obnanaior GeclBETHONH HIH OYEHb
cnaGo OKpalleHHOH 4epToil.

TBepnocTs.

ITo TBeproctH MHMHepaanl B TaGaule M[NOApPAas3leNsiOTCS Ha TPH
TPYTIIILL.

1. Teepable MHHepajhl (TBepHocTb Goabule 5,5). Muunepads
3TOI TPYNNBI [A@pamaloT CTeKN0 H PasfaBlHBAIOTCA MEKIAY ABYMA
MPEIMETHLIMH CTEKIAMH C Pe3KHM XPYCTOM.

2. Munepansl cpe/iHeil TBEpAOCTH (TBepAOCTb MeHbiue 5). MuHe-
pajisl paslaBJIHBAIOTCH MEXKIY JBYMsS MNpeIMETHbIMH CTeKJIaMH
¢ TJIYXHM TPECKOM, CTEeKJIO He liapanalor.

3. Muuepanbl Hu3KON TBepaocTH (TBepmocth MeHbille 3). Ouens
Jerko o 0e33BYYHO Pa3sMa3hIBAIOTCA H PacTHPAIOTCH MeXKAY CTek-
JITAMH.

Uper munepana. Ha pucyHke nokasaHa ecTECTBEHHas OKpacka
MHHepaJa TpH JIHCBHOM CBeTe.

Ilger wepTel. Munepas onpenensiercs mo Xapaktepy 4epTsl mo-
aydaemoit Ha GapdopoBoil maactunke. lIBeT uwepThl, Kak H IBeT
MHHepaJia, NMOKa3aH B €CTECTBEHHOH OKpacKe MOpPOIIKA.

XpynxocTe W KoBKOCTBh, Onpefienenne 3THX CBOHCTB IJ15 HEKOTO-
pPBIX MHHEpAJOB HMEET CYllecTBeHHOe 3HaueHHe, MOITOMY B Taluie
OHH TOKas3aHbl B YCJOBHBIX OG03HaueHHax. DTH CBOWCTBA MuHepa-
JIOB JIETKO ONPeJeNsiioTCs, eci MOMEeCTHTh 3epHa MHHepaja MexXay
ABYMSL CTEKJaMH: MHHEpaJbl XPYIKHe DACCHINAIOTCA IIPH HamKHMe
B MOPOLIOK, MHHEepaJikl KOBKHE — CMHHAIOTCS B JICNellKy.

Cnafinocte ¥ W3J0M Munepana. Jlns HeKOTOpHIX MHHEPAICE
(mreenur, reMaTUT, BOJAbGPAMHT) CHafiHOCTL SBJAAETCH CBOHCTBOM,
HOMOTAIONIHM BbIIENHTb ITH MHUHEPAJBI H3 TPYIIbl CXOAHLIX C HHAMH.

[To crenexu NPOABIEHHSI 3TOTO CBOMCTBA Yy MHHEPAJOB pas.H-
yaercs CnalHoOCTb COBeplIeHHas H HecoBepUIeHHA . B Tex Cliydasx,
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Korja cnaliHoCTb Pe3Ko BhIpa)keHa B KaKOM-HHOYIb KpHCTaJUIOrpa-
¢HuecKkoM HamnpaBJIeHHH KPHCTaJ/a, MOKas3aHbl HHAEKCH 3THX Ha-
npasJieHHI.

JIOMUHECUEHUHWSA MUHEPAJIOB

Haa uejsoro pafa MHHepaJsoB rpynnel B BecbMa XapaKTepHbIM
AIBASETCA HX CIOCOOHOCTH CBETHTBCA MO JAeHCTBHEM KaTOTHBIX YJb-
TPa(HOJIeTOBbIX W PEHTreHOBCKHX Jiyueil. DT0 cBeuyeHue ObIBaeT pas-
JMYHBIM TI0 OKpacKe, OHO NMOKAa3aHO B eCcTECTBeHHBIX IBeTax Ha Tab-
Jguue. Kak H3BeCTHO, y HEKOTOPBLIX MHHepaJioB 3TO CBOHCTBO Ha-
CTOJILKO MOCTOAHHO (IIEeJIUT, HPKOH, ajMa3 u ApP.), 4TO UM MOIKHO
[10JIb30BATHCSA TIPH YCTAHOBJEGHHH KOJNHUGCTBEHHOIO COJAEpPIKaHHS MH-
Hepana B IUJHXe.

MHUKPOXHUMHYECKAS PEAKLLUSA

H3 uncia MHKPOXHMHYECKHX peaxuuii, NpUMeHsSIOWHNXCA A5 Of-
pefesieHusi XMMHYECKOro cocraBa MHHepaJa, B ILIHXOBOM aHa/H3e
HauboJsiee KeJaTeJbHLIM ABJsETCS NMPHMEHeHHe MJIEHOYHBIX peakuuii,
TaK KaK OHM TIOMOraioT BbIIEJHTb H3 HECKOJBKHX CXOIHBIX MHHepa-
JIoB ompejensieMblii Munepafl. OnHako A8 TeX MHHepaJoB, AJs KO-
TOPBIX ellle He paspabGoTaHbl [VIGHOYHbIE PEAKIHH, MOMKHO MMPHMEHSAThH
peakuuu KaneqbHOro M KpHCTaJJocKonuyeckoro ananusos (lOwxo,
1953).

Ilpu onucaHHW MHKPOXHMHYECKHX peakiifi NPHMeHSIOTCS cle-
LylOlHe yCJoBHbIe OO03HAUEHHS:

MHKD. P.— MHKPOXHMHUYECKAS peaxuus,

IUIeH. P. — MJIEHOUHAS PeaKLHs;

p. — pacTBOPHTE/b MHHEpaJia — PACTBOP KHCJAOTHl HJIH

COJIH, TNPHMEHSIEMOH C LeJbi0 PacTBOPEHHS;

1—2—3 Muu. u T. 1. — Bpems, HeoOXOAKMOe M8 PaCTBOPEHHS

MHHepaJa;

Il — NpOABHTENb — PAacTBOP CONH, MNAIONIHA UBETHBIE OCAAKH

C HCOBITYeMBIM XHMHUYECKHM 3JeMEeHTOM;

0 — OKpacka ocajka WJIH pacTBopa.

Onpenenenue ONTHYECKHX CBOWCTB JIt GOJBIIHHCTBA MPO3pad-
HBIX MHHEpPaJoB LIJIHXOB HMeeT pellialollee 3HadeHHe NPH HX AHar
HocTHKe. OnpeflesicHHe NOCJHEIHHX TPOH3BOAHTCH C MOMOIMIBIO HM-
MEPCHOHHOrO METoAA.

Ha ta6auue nmpHBOAATCA OCHOBHBIE ONTHYECKHE CBOHCTBA MHHe-
paJioB, KOTOpele 0003HAYEHBl TaK:

IMokasatenu npenomaesns |[Ng, Np u Nm.

Cuna asynpenomaenus- |Ng—Np.

| — OIHOOCHBKIH.

=

[ — JBYOCHBIH.
—+ MOJIOKHTENBHEIH.
—— OTPHIlATEJbHbIH.
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H30Tp. — H30TPONHBIIi.
MNMpumedan e AHoMaJbHHE OTKNIOHEHHA YKas3’aHw B CKOGKaX.

[Tneox. — MuHepaa NJAEOXPOHPYeET.

HH-nuieoX. — HHOTAA IIEOXPOHpYET.

CHHronusi MHHEpaJoB MOKa3aHa YCJAOBHBIMH 06GO3HAueHHAMH.

Insi npuMepa H306paeHus CBOHCTB MHHepaJOB Ha TaGauue
¢ MOMOIIBLIO BhILIE TIPEAJIaraeMbiX YCJAOBHBIX 0003HAaueHHII BO3bMeM
IBa MHHepada Tskeaofi (paklkH — KacCHTePUT H UUPKOH (pH-
CYHOK).

Kaccutepur. Munepan ne o6najgaer 3J1eKTPOMarHUTHBIMH CBOM-
cTBaMH, HaxomuTcss B rpynne B (He3JneKTPOMArHUTHOH THKeJOM
(Gpakuuu) cpead Npo3pauHbiX MHHEPanoB, 06JaNAIOUHX AJIMA3HLIM
6J1eCKOM, aHH30TpONHLIA, XHMHueckHil coctae muHepana SnO,. Cun-
roHHsi TeTparoHaJbHad, yallle BCero BCTpeduaeTcsi B BHAEe NpU3MaTH-
UeCKHX AMNHPaMHJAJbHLIX KPHCTAJJOB, ya.B. 6,8—7.1. XapaKkrepusl
kosenuatble ABOMHHKH 1o (101). Bneck anmasuwiit. Teepaocrs 5,5.
IIBer kKOopHYHEBHIH, 3ejenbli, KpacHblii u OecuseTHnlii. Yepra Gec-
nsereas. Cnaitnocte HecoBepiuedHas mo (100) OnTtuueckue caoii-
crBa mumepana Ng = 2,093; Np = 1,997; Ng—Np = 0,096. Ontu-
YecKH OJHOOCHBIN, WHOTJa aHOMalbHO ABYOCHHIH, MONOMKHTCIBHBIN.
Huorna mabaonaercs nieoxpousm. IlpuBenena nieHounas peaxiiis,
xapakTepHas Aas onpesnenenuss kaccurepura c¢ HCl u mera.utnue-
cKEM Zn. ;

Llupkon. Munepan He o6JafaeT 3J1€KTPOMATHATHBIMH CBOI-
cTBaMH, HaxoAuTcs B rpynne B (HeasekTpomarHuTHOR TAXKeNOM
(hpakluK) cpeiH Mpo3payHLIX, aHU30TPONMHLIX MUHepanor, obnaraio-
UIHX anMasHblM GaeckoM. XWMHueckuii cocTaB MuHepana ZrSiO,.
CuHrOoHMsl TeTparoHasbHas. Yame Bcero BCTpeyaercss B BHAE MNPH3-
MaTHUYECKHX, JHIMpaMHIAJbHLIX KpHcTtamnoB, ¥Ya. B. 4,68—4,70.
Baeck anmasumii. Teepmocts 5,5. Llser 6Gaeanoxkenatwhiii, 3eneHmblil,
posoBblil, 6ypHiit, cephiii, GecuserHbliii. YUepra Gecusernas. Cnaii-
HocTh HecoBepiueHHast mo (110) u (111). M3nom pakosuctsiii. O6aa-
JlaeT KeJNTOH, OpaHXKeBOH M 3eJIeHOH JIIOMHHECUeHUHel B KATOAHBIX,
yAbTPa(HONETOBLIX H DEHTreHOBCKMX JydaX. Onruueckue cBoficTsa
munepana: Ng = 1,968—2,015; Np=1923—1,960; Ng—Np =
= (0,045—0,055. OnTHYeCKH OJHOOCHBIH, NOJOXKHTEIbHLI, HO HHOTAA
aHoMasbHO AByocHblH. MHorna na6uaionaercsi mieoxpousm.

ONPEJENTEHUE MUHEPAJIOB PA3JIMYHBIX ®PAKUMHA
MO NPEAJAFAEMBIM TABJMIAM (CM. NYHKTbI
TABIL. A, B, B)

[Tpumep 1. OnpeneneHne MuHepaia MarHATHOH (GPaKiHK.
®uanyeckne cBOACTRBA ONMpeleJsieMOro MHHEpaJa:

1. Henpoapaues.
2. Baeck meramnuueckmii.
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3. Teepaocts Hu3Kas.

4. Koskuit.

5. CnaffHOCTL OTCYTCTBYeT.

Ha taba. A, paa I, takumu cBofictBaMH 06JafaloT [Ba MHHe-
pana — caMOPOJHOE JKesies0 W caMmoponuas mnatusa. [Ias onpepe-
JIEHHS MHHepasa Mpexje BCero Hy»KHO NPOBEPHTb €ro pacTBOPH-
MOCTb B a30THOH KHCJOTe, TaK KaK CaMOPOJIHOe Kese30 XOpOoLIO pa-
CTBOpSi€TCS, a CaMOpPOAHas IJIATHHA He PacTBOPHETCS.

Kpome Toro, s onpeieNeHusi MHHepada HYMXHO CAeNaTh MHK-
POXHMHUYECKYIO PeaKIHIO HA TMJIaTHHY (CcM. cTp. 54), HpHCYTCTBHE IO-
caefiHeit yKaKeT Ha TO, Y4TO 3TO CaMOpPOJAHAS IIaTHHA.

pumep 2. Onpenenienye MHUHEDPANA 3JMEKTPOMATHHTHOH (hpaKuuy.

PuspyeckHe cBoficTBa ONpeJenseMoro MHHepaJa:

[Tpo3paunsiii.

Bueck KMpHBIH, anMasHbIf,
Ann3oTponHbIi.

TBepaocTs BbicOKas.

IIser opaHxeBo-6yphifi.
Uepra GecuserHas.

XpynkHii.

. CnafiHocTh BbIpaxeHa HesCHO.

TaKHMH cBoiictBamu obstanator B Ta6n. B aBa muHepana: Mo-
Hauut, chen. Has OMarHOCTHKH MHHepasa HeoGXOAHMO CHavaJa
MPOH3BECTH OMpeAeJieHHe XHMHUYECKOrO0 COCTaBa 3THX MHHEpAaJIoB.
Hauunator ¢ GoJsee mpoctO BHIMOJMHHMLIX peaxuuil, Kak HATIpHMeEp,
B IAaHHOM CJy4ae NMPOU3BOAAT PeaklHio Ha (ochop ¢ MoaubaenoBo-
KHCcablM aMMOHHeM. Eciu peakuns na docdop nana nonoxurtesnb-
HBI{l pe3yJbTaT, TO MHHepaJ siBasercsd MOHalUHTOM (cM. cTp. 23).

Hue NMpHBOAHTCA yKasaTesb, ¢ MOMOLIBIO KOTOPOTO [IpeAjarae-
MY10 HaMH TaGJMLY AHATHOCTHYSCKHX NMPH3HAKOB MHHEpPaJOB B ULIH-
Xax MOXKHO HCMOJIb30BaTh B KauecTBe ONMpe/enuTens. 3Has OCHOBHbIE
(u3HYecKHe CBOMCTBA HEH3BECTHHIX MHHEPAJOB, ¢ [OMOIIBIO 3TOro
yxasaressi MOXKHO GBICTPO HaXoAHTh HX B Talauue (CM. BHILIE TNPH-
mepul | H 2).

QOISR e GTRD =
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ONUCAHHE MHUHEPAJIOB

B nanHom pasjgene NpHBeleHO ONHCAHHE rJiaBHEHIINX JAHArHO-
CTHYECKHX NpPH3HaKOB MHHepanoB B lumxax. OnucaHHe MHHEPaJOB
CleJ1aHO B MOJIHOM COOTBETCTBHH ¢ Tabimuieli, 4T0 B 3HauuTeJLHON
Mepe JOKHO O6JIErydTh JHATHOCTHKY MHHEpaJoB B LIHXAX.

Bce muHepanbl npH onucanu# pa3buTH HA TPYNNLL, COOTBET-
crBylome (pakuuaM. B npesenax (pakuuu MHHepanb, B CBOIO
ouepe/b, pas3GUTHl Ha TPYNME, COOTBETCTBYIOILHE MOPAAKOBIIM Pf-
JAam B Tabauue, H o6o3HayeHsl puMckuMu uudpamu (I, II,... VIII,
X u 1. 1.). B npemesiax 3THX rpynn MHHepaJsl PacnoJoxKeHbl [0
NOPSAKY MX CBOJCTB B KakjoM psiay TaGJuibl.

A. MATHUTHASl ®PAKLLUA

MHHEPAJIbI CHJIbHOA MATHHTHOCTH

Pan |

Maartuna Pt

Pusuueckue cBoficTtBa. Cuurouns KyGuueckas. YA. B.
14—19. Kpucranael peaxu, BCTpedaeTcs B OKPYIJBIX HJIH CIVIIOIIEH-
HbIX 3epHax. Buaeck merannuueckuit. Ts. 4—4,5. LiBer amomuuHeBO-
.cepuiil. Uepra cepas. CnaiiHoctn ner. KoBkas. Passocth, copepxka-
LHe JKeae30, MAarHUTHB M BLIAEJAAIOTCA MOCTOSIHHBIM MarHHTOM BMe-
CTe C MarHeTHTOM.

XumMHuecKkHe cBoiicTBa. B Kucjorax He pacrBopsieTcst.

MuKpoxuMHUYecKHe peakKUHu MuHEpas pacTBOPAIOT
‘B TeueHHe 2 MHH, B UAapCcKoil Boxke nocae npubasnaenus SnCly noss-
JISIeTCA B0JI0THCTO-2KEITOE OKpalluBaHMHE.

Xeneso Fe

®nun3uyeckue cBoficTBa CHHronus Kybuueckas. ¥Yiu. B
7,0—7,8. Berpeuaercst B BHIe CIUIOMIHBIX Mace, pexe B KpHCTajax.
Baeck merannuueckuit. Te. 4—5. LIBeT cTajsbHO-CEpHIl 0 KEJE3HO
geptoro. CmaiiHocTe 10 (100) coBepmenuasi. H3mom KproukoBaThblit
CHNBHO MAr#uTHO; KOBKOe.

XuaMuueckHe cBoficTBa. B kuciorax pacrBopsiercs.

MukpoxumMuueckne peakiluu Muarepan pacTBOpsioT
8 Teyenne | mun. B HCl (1:1), nocne npuGasnenus K Fe(CN)s
NOSIBIACTCS CHHEE OKpallWBaHHe.
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Nnpporun Fe, S

dusuueckue csBolictBa. CuHronHa rekcaroHajbHas.
Yn. B. 4,58—4,70. BerpeuaeTcsi B BHJAE HENMPAaBHJAbHBIX OCKOJIKOB,
baeck Mmerajnudeckuii. Ts. 3,5—4,5. LlgeT 6poH30BO-KeATHIH C TOM-
nakoBo-6ypoit noGexanoctbio. CHIbHO MarHuTHhIL. WM3noMm He-
POBHBIH.

XuMuueckune cBoiicTBa. Pacrsopsercs 8 HNO; u HCI
¢ Beigenennem H,S.

MukpoxuMHUYecKHe peaKuUHuH Muuepan pacTsopsior
8 tegenue 2 MuH. B HNO; (1:1). ITocne npubnabnenns KiFe(CN)g
TIOSIBJISIETCSI CHHEe OKpalllHBaHHe.

Maruernr Fe 0,

®usnueckKkHe cBoficTBa. Cunronns Kybuueckad. Y. B.
5,16—5,18. Berpeuaercs B BHAE KPHCTaJNOB-OKTaapos, poMGoso-
neKas’IpOB H HeNpaBHJAbHBIX 3epeH. Baeck MeTantuyeckuii MJIH NO-
aymerannnueckuit. T, 5,5—6,5. Liser xeneso-uepnniii. Uepra uep-
#as. CuibHO MarHuTHBIf. Xpynkuii. M3nom nHepoBHbIiL.

XumuueckHe cBofictBa. Pacrsopsercs 8 HNO; n HCI
¢ TPYZLOM NpH HarpeBaHHH.

MukpoxumMHuecKHe peakiunH Murepan pacrBopsIoT
8 teuenne 2 muH. B HCl konu., nocae npuGarnenns K Fe(CN)s no-
AABJIAETCA CHHee OKPaluHBaHHe.

Xpomur FeCr,0,

du3anueckue csoficrBa Craromus kybuueckas, Yu. B.
4,0—4,9. Berpeuaercss B BHAE OKTa3ApPOB H YIJIOBATHIX HeNpPaBHIb-
HeIX 3eped. Baeck mertassnueckuil, noaymeramnudeckuit. Ts. 5,5.
Liger »kesne3o-uepHbili U KopuuHeBO-uepHbli. Uepra Gypas. CnaGo
MarHMTHBIHA, XpYnKHid. M3noM HepoBHBIN.

OntuueckHe cBoificTBa Henpospaunnii. B TOHKHX
ockoakax npocBeunBaer. N = 2,07—2,16. Hzorponumiil.

MukpoxuMHuyeckHue peakuuu Cnnas pacreproro B mno-
pomok Murepana ¢ cyxuM KOH uan co cmechbio coabl H CeqHTpH
pacteopsitor B Tedenue 2 mur. B HCI (1:1). ITocae npuGasaenus
NayO, ¢ GeH3HAHHOM nosiBNseTCs CHHee okpammBanue. Ilepa MuHe-
pana ¢ docdopHOi COMBIO OKpallleH B 3eleHbId LBET.

b. 3JIEKTPOMATHHTHAA ®PAKLIUA
MMHEPAJIBI CPENHER MATHUTHOCTH
Munepanasl Henpo3paunbie
Bieck MeTaldJHYECKHH H NOJyMeTanJdHYEeCKHH

Pan |
Fematur Fe 0,
®usuueckue cBoficTB a. CHHrOHHA TPHrOHAJbHASA. YII. B.
4,9—5,3. Berpedaercs B BHJle HENPaBHJAbHBIX OKATaHHBIX 3€pPeH HJIH
WIOCKHX mJacTHHOK. DBameck wmeramnuueckuit. Ts. 5,5—6,5. Ilser
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CTaJbHO-CEPHIll MM JKeJNe3HO-UepHbIil, B 3eMJHCTHIX pa3HOCTAX Kpac-
nosatelii. Yepra BHIIHeBo-KpacHasa. Xpynkuid. MamoMm HepoBHBIM.

OnTtHueckue cBoicTBa. Henpo3paunuwit. B ToHKMX
OCKOJIKAX HMeerT KpacHmlii user, mnpocBeunBaer. Ng = 3,01—3,22;
Np =2,74—294; Ng—Np =0,18—0,28. Opgnoocublii, oTpHUA-
TENbLHBIH.

MukpoxuMHuUCCKHEe peakIHu Mugepan pacTsopsior
B Teuenne 3 muH. B HCI| kounu. Ilocne npubaraenus K;Fe(CN)g mo-
SIBJIFIETCA CHHEee OKpallHBaHHe.

Boasdpamur (Mn,Fe)WO,

Pusnueckne cBoiicTBa CHHrOHHA MOHOKIHHHAA. YI. B.
6,7—7,5. Berpeuaercs B BuZe TaGAMTYATBIX HJH NPH3MaTHYECKHX
seper. Jpoilmuku mo (100) u (023). Dmeck Mmeramanueckuit.
Ts. 4,5—5,5. Lser Temuocepslii, 6ypoBaTto-uepHeiit. Yepra uepnas,
Gyposaras. Xpynkuit, Cnaiinocth BechMa coBepuieHHas mno (010).
Menee cosepiuiennass no (100) u (102). Ha6monaercs BepTHKAaJb-
Hasl WITPHXOBKA Ha rpausx npuambl. Manom HepoBHbiil.

Onrtuuyeckue csBofcrna. Henpospauuwit. B ToHKHX
ockonkax npocBeunBaer. N = 2,17—246; Ng—Np = 0,15—0,16.
OnTHUuecKH JABYOCHEL, MOJOXKHUTENbHLIH,

Murkpoxumuueckue peaxuuun Ilopomox wmuHEepana
kunsarures ¢ HCl kouu. m meTannuueckum ozaosoM. PactBop okpa-
IIHBAGTCA B CHHHI IIBET.

HNaemenur FeTiO,

duszuyeckue cpoiicrtsa. CuHrowus tpuroHanbHas. ¥Yo. B.
4,5—>5,0. Berpeuaercs B BHAe OKPYIIbIX H YIrJIOBaTbIX 3epeH, HHO-
rAa IWeCTHYroJbHbIX MiacTHHOK. Baeck merannuueckuii. Te. 5—6.
Liper xene3o-uepuslii. Uepra yepHas. CnaifiHocTH He HaGa0RaeTcH.
Hanom pakoruerwlit. Heposreil.

Ontrueckue cBoiicTBa., Henpospaunwtii. Kpas wunorza
npocseunBaior GypeiM uBeToM. [lokasarenb mpenoOMJIeHHS BBICOKHIL.
I BynpenoMiiense BbICOKOE.

MHKpPOXHMHYECKHE peaxuun Cnnas Munepasa c cy-
xum KOH pacrsopsior 8 H,SO, (1:20). Tlocne npuGabieHus
3%-it H,O, mosBasercsi xenToe OKpalluBaHHE.

KoaymGur-ranraanr (Fe, Mn) (Nb,Ta).0s

®uzuyeckue cBofictea, CHHTOHHA  poMOGHYCCKafd.
¥n. B. 5,15—8,20. Berpeuaercst B 61ecTALIMX OKATAHHBIX KPHCTAJIAX,
uHOrfa npuaMatuueckoil tdonmel. OGpa3yer cepAleBHIHbIE 1BOHHNKH.
Baeck nonymerannnuecknii. Llser cepoBarto-yepHblii u GypoBaTo-uep-
uutit. Uepra 6yposato-uepnas. Xpvnkuil. Cnaiinoers no (100) scuas;
no (010) menee sacxas. M3anoM HepoBHBbIiL

Ontunueckue cBoictsa. Henpospaunnlil, HO B TOHKHX
OCKOJMIKax  mpocseunBaet. Ng=225—243; Np=2,15—2,26;
Ng-—Np ==0,10—0,17. Hsyocustit. KonyMGUT — onTHuecKH OTpHLA-
TeJIbHBbIIT; TAHTAJIHT — ONMTHUYECKH MOJNOMKHTEIbHBIH,

Mnxpoxumuqecxue naeHodHse peakuuwun Ja
BOJb(paMuTa, WIBMEHHTAa H KOJYMOHT-TaHTaduTa. MuHepasbl ofipa-
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6aTbiBaiorest pacriasaennusiM KaS:0;, satem nocie oxsaxcaenus no-
6asasior kouu. HySO,. Cnaas pactBopsietcs, MHHepaJbl TOKPHBAIOTCH
ronyGoBato-cepoil nueHkoi, Kotopas nocae o6paboriu 5% -oit HaSO4
H |%-HBIM pacTBOpOM TaHHHHA Y TaHTaJ-HHODATOB CTAHOBHTCH
OpaHKEeBO-XKe/Toil, y BoabdpamMuTa — OypoBaToO-uyepHOil, y HJIbMe-
HHTAa — He H3MEeHHeTCs.

Xaonunur — (cnoxuplii tutano-uodar Y,Fe,U,Th)

®usnueckue cBolitcTBa. Mukpokpucramiuueckuil. ¥Ya. B.
5.24. Baeck nonymeranauueckuii. Te. 5—6,5. Llger uepusiii.

Ontuueckue cBoitctpa. Henpospauusii. IlpocBeunsaer
TOJNbKO B TOHKHX Ockoskax. Msorpomuniit. N = 2,10—2,27. Cuabno
panHoaKTHBHbIM.

XPpOMHT

Onucanne cMm. ctp. 15.

Funpooxucast xeaesa Fe,0;nH,0; FeO . OHnH,O

®uzuueckue cBoicTBAa. CKPLHTOKPHCTANIHYCCKH] MHHe-
pan. Hacro ofpasyer ncesaoMop(o3sl Mo MHPHTY H MapkasuTty,
a TakxKe HaTeYHble H TpO3JAeBHAHEIE 00pa30BAHHA, KOHKDEUHH
# oosmatel. Vi, B. 3,3—4,0. Baeck nonymeranannuecknit. Te. 5—5,5.
Iser 6ypuii. Yepra xentoBato-Gypas. B KaToambix Jyuax JIOMH-
HeCUHPYeT KpPacHLIM IBETOM.

Ontnueckue cBoiicTsa. Henpospaunnii. B Tonkux ockoa-
Kax npocseunsaet, N = 2,05.

MugpoxuMHYecKHe peaKIuH Munepan pacrsopsior
B HCI xonu. [NTocne nobasnenus K Fe(CN)g nnn KiFe(CN)g obpa-
3yeTcst cHHee OKpallHBaHHe.

OxHcasli 0 ruapookucast mapranga nMn,O, . MnO,mH,0 (nupo-
JIIO3HT, NCHJIOMENaH H Ip.).

dusznueckKkue cBoiicTp a. CKPHITOKPHCTANIHYECKHE, NTOYKO-
BHAHEIe ob6pasoBanud. ¥a. B. 4,7-—5,0. Baeck noaymerannuyeckuit.
Te. 2—7. LlBeT uepHblil. 10 CTAJNbLHO-CEPOrC C CHHEBATBHIM OTTEHKOM.
UYeprta uepHas, uHorna 6ypas.

Xumuueckue csoiictsa. B HCl pacrsopsierca c Boizene-
HHEM XJopa.

MukpoxuMHuecKkde peakKuuu Muuepan pacrsopsior
| MHH. B YKCYCHO-KHCJIOM GeH3HJHHe, MOABIAETCS CHHee OKpalluBa-
HHE, K

Munepagbl npo3paunble
Bneck anMasHbBH H CTEKJASHHBH
M3oTponHbe W aHH3OTPOMHB €

Pang 11
Camapckur (Y,Er...)(Nb,Ta),0]; oLl
DusnugecKue CBOHCTB a. Cunronus _poMOuueckKas.

¥n. B. 5,6—5,8. Berpeuaercs B BHle HenpaBU/IbHBIX OKATaHHBIX 3e:
peH, MOKPLITEIX C MOBEPXHOCTH XKeqNThIM HaleToM. Baeck crexaguubiil,
anmasubiit. TB. 5—6. Llser Gapxatnouepubiii. Yepra kpacHo-Gypas
2 3ax. 1550 ¥
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ao uepHofi. Xpynkufi. MHanom pakosuereit. Cnaiinocts no (010) ensa
pasJHyHMas.

Ontuuweckue cBoficTsa. Henpospaunwil. B Toukux ockoJ-
Kax mpocBeunBaeT KopuyHeBbiM, N = 2,11—2,25. O6uiuno wu3oTpon-
ublfi. MHoraa aHM3OTPONHBIN C CHJBHBIM ABYMpPEJOMJIEHHEM.

[Tnenounsie peakuuu CM. Koaym6ur, c1p. 16.

deprioconur (Y,Er,Ce,U..) (Nb,Ta,Ti)O,

PusnuecKkue cBoficTsa. CHHrOHMA TeTparoHanbiasd. YI.
B. 5,6—%5,8. Berpesaercs B BHAe HENPABHUJIBHBIX 3€PEH WJIH MHPaMH-
JaJbHBIX KPHCTAJJIOB, MHOr/Z@ C MOBEPXHOCTH MOKPHITHIX TEMHBIM
HaseroM, Bueck cTekasiHubli, anmasHbiii. Te. 5,5—6,5. Llser Gypo-
BaTto-uepublil. Uepra cBemioGypast. Cnaiinocts no (III) sescmasn. M3
JIOM HefICHOPAKOBHCTHIH, Xpynkuil. PaiHoakTHBHBIN.

Ontuueckne cBoitcTBa. Henpospaunwmit. B Toukux ockon-
Kax npocseunsaer. M3oTponubiii, uuoraa aunsorponublii. [Tokasareas
npenoMJeHHsi Y HM30TPONHbIX pasHoctelt N = 2,06—2,19; y auuso-
tpomubix N = 2,115—2,20.

[lnenounasa peakuuda CM. KOTyMGHT.

Bacmcrpanauu-npuopur (turano-unodate J,Er,CeU).

dusnueckue cBoficrsa. Cuurouus pomGuueckas. Ya.
B. 4,88—5,05. Berpewaercst g Bue TaG/MUTUATHIX WM HEMPAaBHJLHBIX
seped. Baeck aamasuwiit. Ts. 5,5. Iler Gypo-yepHblii, B OcKOJKax
wearo-Oypeiit. Uepra Keatas. Manom paxosucteiil. Paanoaktususiil.

OnTtuueckHe cBoificTBa. Henpospaunnit. B ronkux ockoa-
Kax mpocseuuBaer. M3orponueiii. N oxono 2,14. Xapakrepeu xearo-
BaThlfl HaJeT Ha 3epHax.

[MMnenounne peakunu Cum konymGur, crp. 16.

Nuxorur (Mg,Fe) (Al,Fe,Cr)»04. (Muuepan rpynnsl mnuHemn)

Ousuyeckune cBoiictsa. CHurouus KyGuueckas. Yia. B.
4,08—4,10. Berpeuaercs B MeJIKHX HelpaBW/JbHBIX 3€pHax, HHOrIa
oktasfpax. Oopa3syer asoiinukn mo (111). DBaeck creknsHHBIMA.
Te. 8. llser xkpacHoBaTO-Gyphiil, Kodeiino-Gypuiii. Yepra Gypas.
Cnaiinocts enBa 3amerHasi, MaaoMm pakoBHCTHINH.

Ontuueckue cBoitcTsa. [Ipocseunsalomuit 1o Henpoapay-
uoro. [Tpenomaenune seicokoe. N = 2,05. MU3orponusiii.

MukpoxuMuueckasn peaknuns. Cniap MuHepana ¢ cy-
xum KOH pacrsopsitor B Teyenne 2 mun. 8 HCI (1:1). ITocae npu-
Gapaenuss Na.O, u GeH3HIHHA MOFBJSETCH CHHee OKpaludBaHHe I10
neprdepun KamaH, yKaselBaiolllee Ha NPHCYTCTBHE XpoMa.

Mupoxaop (Na,Ca,Fe,Ce,U,Th)s(Nb,Ti).0s(OH,F).

®dusnvyeckue cBoiicTBa. Cuuronuss KyOHueckada. Y. B.
4,03—4,36. Berpeuaetcs B BHIe MeJKHX OKTa3/1pPOB HJH HENpaBH/b-
Hbix 3epen. BJuieck »HpHbIt 10 crekasHHoro. TB. 5—6. Liser Gypuif,
KpacHbIi, JeJThll, B CBexeM H3J0oMe noutu uepHblit. Uepra Gypas.
Xpynkuii, Cnaiiwocts no (111) uescuasi. M3iom pakoBHCTBIL.

Ontuueckue cBoitctBa. Henpospaunsiil, npocseunBaer
B TOHKHX ockoiakax. M3orponusiii, HHorna ofjgagaer AHOMaJIbHBEIM
asynpesaomiaennem. N = 1,96—2,02.
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NManenouvnse peakunn Cu. Konym6ur, crp. 16.
l'paHa'r A3B2(5i04)3

A = Ca, Mg, Fe, Mn
B ='All{Fe: (Cr,Ti, Mn

dusnyeckue cBoicTBa CuHronua Kybuueckasd. YI. B,
3,3—4,3. Berpeuaerca B Xopouwo 00pa3oBaHHBIX KpHCTaJIax-A0Ae-
KasaApax M Tpaneuosapax, a TakXe B BHIE HENPaBHJbHLIX OGIOM-
KoB 3epeH. baeck crekasuublit Ao uproro. Ts.= 6,5—7,5. Llser
KpacHblil, Gypblif, kenThilf, 3enenblil, Geablit, yepHniii. Uepra Genasn.
XpynkHit. Cnaitnocts no (110). Manom HepoBHblil.

Ontuyeckue cBoiictBa. [lpoapaunslfi 1o mpocseunBaio-
utero. ITokasatenb npejsoMaeHus H3MeHseTCsl B 3aBHCHMOCTH OT CO-
crasa. N =1,71—1,89. MsorTponumuii, uHOrla aHomajJbHO aHH30-
TpONEH.

Funepcren (Mg, Fe)[Si,0¢]

Pusuueckune cpoidcrBa. CHHrOHHA  pomGHUeCKas.
¥a. B. 3,3—3,5. Bcerpeuaerca B BHae nNpH3MaTHYECKHX ILIEpPOXOBa-
Thix 3epeH. Baeck crekasuumiii. TB. 5—6. LlBer KopuureBaTo-3ene-
HBIl, CepoBaTO-3eJleHblii, ONUBKOBbLIH, KopuuHesblii. Yepra ceposa-
Tas, KopuuHeBaTo-cepasi. Xpynkuii. CnafiHocTh  coBeplieHHas
no (110), xopowas no (010) u pexe mo (100). M3iom nepoBmbiil.

OnTtuyeckue cBoiicTBsa. [lpocBeunsaer a0 noYTH He-
npospayuoro. Ng = 1,69—1,73; Np = 1,68—1,71; Ng—Np = 0,013;
2V =80°. [IByocHblil, oTpuuatenbHblil. [Tneoxpousm cuibHuIii, oco-
GenHo ¢ GoJbLuM cogep:kanueM Fe. Np — posoBuiil; Nm — xenTniii;
Ng — 3ejienbli.

Aerur Ca(Mg, Fe, Al) [(Si, Al),Oq]

dusnueckue cpoicTsa CHHrOHHA MOHOKIHMHHAA. ¥I. B,
3,2—3,6. Bctpeuaercs B BuAe KOPOTKOMPH3MATHYECKHX KPHCTAJIIOB
HJIM HenpaBHJbHBIX 3epeH. Dieck creknsHHbiii. TB. 5—6. Liser sene-
HbIH, UepHOBATO-3€JIeHbI, pPeXe KODHUHEBbIH H IKeJTOBAaTO-Cephli,
Yepra Genas, sesenosartas. Yacto o6pasyer asoituuku mno (100).
Cnaiinocts no (100). HManom HepoBHbiil.

OntHueckHne cBoiictBa. Ng=1710—1,724; Np=
= 1,682—1,700; Ng—Np = 0,024—0,026; 2V = 50—61°. OnrHuecKn
ABYOCHbIH, MoJoXKHTe bHbIN. PasHocTy, cofepxamue Gogbluoe KOJH-
yectBo Fe, Ti, nieoxpouunsi:

Ng — seneroBato-xenThlli WJIH KpacHosaThiii; Nm — GyposaTto-
KpacHblit nan (uonerosril; Np — 3eJeHOBATO-KEJTbIl MJIH KPAcHO-
Batpiil. [lucnepcusi r > v.

Typmaaun (Na, Ca) (Mg, Al)¢[SisAl:B;(O, OH) ;)

®usnueckne cBoicreBa. CHHrOHHA  TPHrOHAJIBHAA.
¥a. B. 2,98—3,20. Bcrpewaerca B NpPU3MATHYECKHX KpHCTalaax
C BEPTHKa/bHOH IUTPHXOBKOH, HMEIOUIMX B TONEpPeYHOM CeueHHH
¢dopmy chepuueckoro tpeyroabHuKa. Baeck creknsHHBIL, CMOJH-
crutii. TB. 7—7,5. Llger Gypoii, uepublil, TeMHOCHHRU{, 3eneHbifl, po-
30BHI, penko GecumerHwil. Hexkoropeie o6pasusl HMeIOT 30HAJbHYIO
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okpacky. Yepra Gecusernast. Cnaiinocts Hecosepmennas (1120)
u (1011). HUanom uepoeubiit. Xpynkuii. OGnanaetr kpacHoil JIOMH-
HecleHUHeH B KaTOMHBIX Jyuax.

Ontuueckue cBoitcrtea. [lpo3paunnii 1o Henmpo3spau-
woro. Ng = 1,624—1,692; Np=1,615—1,675; Ng—Np = 0,02—
0,046. OanoocHbIl, OTpHLATE/NbHEBIH, MHOrAa AaHOMAJbLHO ABYOCHBIIL.
[Toracauue npamoe. CH/IbHBIIL NNEOXPOU3M.

Poroeas o6manka Ca,Na(Mg, Fe),(Al, Fe)[(Si, Al);0,,]:(OH);

busnueckue cBofictea. CHHrOHHT MOHOKIHHHAA. YI. B.
3,1—3,3. Berpeuaercs B MpH3MaTHUYECKHX HJM LIECTOBATHIX KpHCTA-
Jlax ¢ XOpolo 3aMeTHoOi#l cmaiiHocTblo. Baeck crekasinubiil. Ts. 5,5—6.
Liser 3encHbrii, Gypsiii, uepubii. Yepra Gecusernas. Msnom nHepos-
Hetit. Cnaiinocts cosepuennas mo (110), scwas no (010).

Ontnueckne cBo#icrtsa. [lpospaunas A0 TnpocBeuHBaIo-
meiica. Ng = 1,6563—1,683; Np =1,629—1,661. JBynpesom.ienue
Beicokoe. OnTuyecku AByocHas, orpuuarenbuas. OTueT/auBbli NJIeo-
XpOH3M.

A KTHHOJIHT Ca, (Mg, FE)s(Si40n) 2[0[‘“”2

dusnueckue cBoiictsa CHHrOHMS MOHOKIMHHAA. YI. B.
3,1—3,3. Berpeuaeres B BOIOKHHCTBIX H NPH3MATHYECKHX KPHCTaJ-
nax co cnaiinoctoio. Boeck crekaanubiil. Te. 5—6. Llser ot sipkose-
JIEHOFO [0 CepoBAaTO-3e/eHOTr0, u3penxa xeartosartwiil. Yepra Gec-
usetnas. Cnaiinocts cosepuennas no (110), unorma mno (100).
Manom HenpasuabHblil. B katopHeix Jyuax MHOrAa JUOMHHECUHpYeT
MKEJTHIM LBETOM.

OntHueckHwe cBoficrBa. Ng—=1641—1,677; Np=
= 1,614—1,658. Heynpemomnenne cpeaHee. Ne—Np = 0,019—0,027.
Onrtuueckn aByocHslit. Otpunatenbublil. [11€0Xponu3m sicHblil, yCH/H-
BAeTCsl C NOBbilleHWeM Kene3a, N — zenenniii, Np — Gaegnoxen-
Thiil, Nm — xeqToBaTO-3€/eHbI. 3

MHHEPAJIBI CJIABOW MATHHTHOCTH
Baeck nmonymertaaauvyeckuit u anmMasHbi
HsoTrponHbe W aHH3O0TPONHBIE
Papn 111

Auunanr (Ce, Y, Er, Ca, Th...) (Ti, Nb. . .):0s

Pusuuyeckue cBoicrBa. Cunronus pomGuueckas. Y. B.
4,93—5,17. Berpeuaetcsi B HeCOBEPIUGHHLIX MPH3MATHYECKHX KpH-
CTa/anax c 1IepoXoBaToi MOBePXHOCTbIO rpaueil. Baeck mnoaymeran-
anueckuit. Ts. 5—6. Llser uepuwii, Gypwii. YUepra cepas, 6ypas.
Xpymknit. Masnom Hesicno-pakoBueThifi. PaanoakTususii,

Ontuueckne cBofictsa. Henpospauuwii nim npocseuH-
Batowmii. N = 2,20—2,26. HU3zorponHerii.

I[lnenounsie peakunu Cum KonymGur, crp. 16.

Moankpas-sskcenur (Y, Ce, Ca, U...) (Ti, Nb, Ta),0
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DH3UUECKHE csonicrBa. CHHroHus  poMOHueckas.
¥n. B. 4,7—5,4. Berpeuaercst B Bule Xopomo o6pasoBaHHbIX Tad-
JHTYATHIX KPHCTA/UIOB WJM B HENPaBHJIBHLIX 3epHaX, MOKPHITHIX € MO-
BEPXHOCTH XEeJThIM HajeroM rymmura. Bieck noaymerannnueckui,
®upHbid. Ts. 5,5—6,5. LBer vepunlif, Gypuiii. Hepra Gypas. Xpyn-
kuit. Msom pakoBuCTHhiiL.

Ontuueckne cpBolctna. Hempospauneii, HO B TOHKHX
ockosikax mpocseunsaer. N = 2,06—2,24. Msorponusiil.

[Maenounsie peakudun Cum xKoaymour, crp. 16.

Ypauuuur UO,

®dusuyeckme cBoficTea CuuroHna kyGuueckas. ¥a. B.
6,62—10,6. Kpucraaasl umeioT BHA Ky6a ¢ MOJAYHHEHHBIM Da3sBHTHEM
OKTasapa H poMGHuecKoro jaoaekasapa. Bieck cuiabHbii, CMOMHCTBI.
Ts. 5—6, y uaMeHeHHbIX pasHocreil yMeHbmaercs no 3. Llser ywep-
#blii, Henpospauubiii. M3orponubiii. CHabHO paanoakTHBelH.

MuxpoxumMuuyeckas peakxkuuns Munepanr pacTBopsior
8 Teuenne 2—3 mun. B HNO; (1 : 1) u npuGasnsiior KsFe(CN)s,. ITo-
Asasiercst Oypoe okpammuBanne. ITocne o6paGotku KOH o6ecneeyn-
BaeTcst W KeaTeeT. AHANOMHYHYIO PeakUuio AaioT MeJHble H MOJHO-
neHoBble MuHepasel, Ho oT KOH mepBble — cuHEOT, BTOPbLIe — ofec-
peeuneatorcs. [lepn munepana c ¢ocedopHoll combio JIOMHHECIIHPYET
TPaBSHO-3€JEHBLIM TBETOM B KATOAHBLIX H YJAbTPaHONETOBBIX JVuax.

Cden CaTi(Si0,4)0

®usnueckue cBo#cTBa CHHroHus MOHOKMMHHAS. Y. B.
3,29—3,56. Berpeuaercss B BHAE HeNPaBH/bHBIX 3€DeH, YacTo Ch/Io-
LIEHHBLIX MPH3MAaTHUECKHX 3epeH KoHBepTooOpasHoit (opmbl. O6buHO
¢ TpewiuHOBaToCThio. Dreck crexknsiuHbld, aamasuwulii. Te. 5—5,5.
LlBer Gypwlii, *enTolil, 3e/eHOBaTHI, po30BaThHil, H3peaka Gecuser-
ubiit. Manom nenpasuabhbii. Cnaifinocte mo (110) sicuas, no (100)
u (112) necosepuennasi. Yepra Gecusernass. Cna6asi roayGosaras
JIOMHHECIIEHIIMA B KaTOMHBIX Jydax.

OnTtuyeckue cBoiictia. [Tpospaunnit 10 npocBeunnaio-
mero. Ng = 1,979—2,054; Np = 1,887—1,918; Ng—Np =0,082—
0,135. Onruueckn JAByOCHBI, moJoxuTenbHbl. Temible pasHocTH
IJIE0XPOHPYIOT.

Mukpoxumuueckas peaxunqa Craas munepana ¢ KOH
pacrsopsiior B HoSO4 (1 : 1), nocne npubasnenus HyO, nossasercs
KesToe OKpalluBanue.

Cdanepur ZnS (mapmartur)

OusuueckKkue cBoilcTBa. Cunromns KyGuueckas. ¥Yua B.
3.5—4,2. Kpucramusyercsa B ¢opme Terpasapos, Ky6oB H nojiekas-
npos. OGbUHO BeTpeuaercss B BH/e OGJOMKOB C XODOIIO BhIpaXKeH-
HOf cmafiHocThio. Baeck xupHwii, anvasueit. Ts. 3,5—4. llger Gy-
phlii, YepHBIil, KeJAThIH, KpacHslil, 3enensii, Gecusernslil !. Uepra 6Gy-
pasi, 6ecuBernas. CnailHOCTb NO AOAEKa3[py BecbMa COBEplLieHHas.

! Tlpospaunas pasnocTs cdanepura (knefiodan) MomerT OLTh BCTpeuCHa
a8 Taxenoit ¢paxkuum,
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Xpynkuit. HManom paxoBucrbiit. JlloMHHECUMPYeT KPacHBIM I1IBETOM
B KaTOAHBIX H 30JIOTHCTO-XKEJTHIM — B YJAbTPa(HONETOBLIX Jyuax,

Ontuyeckue csoiictsa. [Ipospaunnii A0 npocBeynsalo-
mero. N = 2,37—2,47. Usorponubwiii.

MukpoxuM#uuecKasn peakuus Munepas pacTBOpAIOT
8 HCI xonu., npu6asasior Cu(NOs)s, a satem HgCly+KCNS. TIlo-
sBJsercs (QHOIETOBOE OKpallWBaHHE.

Amnauradenr (Y,Er,U,Fe,Ca,Th):(Nb,Ta,Ti);0:s(?)

®usnueckne ceofictna. Cuxronua pombuyeckas (?). Vi
B. A1a cBer106yphix pasnocredt 3,35—3,75; naa temHobypeix 3,92—
4,39 u nas 6ypo-uepHuix 4,45—4,97. BJeck CMOJIMCTEIR [0 XKHPHOTO.
Liser or cBerno6yporo jgo 6ypo-uepHOro, 4acto 3ejeHoBaTo-Oyphif,
KpacHo-Oypblil. Yepra y TeMmHbIX pasHocreli cBeT.nasi, GypoBaras.
Cnaitnocts He Habmiogaercs. Msmom pakosuerwiif. Kpucrajiusyercs
B NPSIMOYTOJbHBIX NMPH3MaxX C 3aKpyrJeHHbIMH rpansvu. Muoraa o6-
pa3syer paluajbHOJYYHCTble arperatbl. PaiHoaxkTHBHBIM.

Onruvyeckue cBoitcrtsa. Henpospaunsil, Ho B TOHKHX OC-
KoJIKax npocBeuynsaer. [las Temubix pasHocreit N = 2,13, naa cser-
abix pasHocreit N = 1,89. M3otponHblii.

ITnenounwe peakuuu Cm Koaymbur, crp. 16.

Bpanunepur (U,Ca,Fe) Ti.Qs(?)

Pusnueckne cBoficTBa CHHrOHHA TeTParoHajbHas HJH
pombuueckas. ¥a. B. 4,50—5,43. Bcerpeuaercs B BHAE OKaTaHHbIX,
npu3MaTH4YecKux seped. Bueck moaymerasnudeckuit. Ts. 4,5. Lser
yepHbili. Uepra 3senenosato-6ypas. Manom pakoBucteiit. CuibHO
painOaKTHBHBILL.

Ontuueckue cpoiicTtsa. Henpospauusnii. B tonknx ockon-
Kax temHoOyprii. N = 2,30. M3orponusiii.

XumuueckuecsnoiicTsa. PacrBopsierca B KHCJI0TaX.

MukxpoxuMuuyecKkue peakiuu Haypad (1) u turan (2).

1. Munepan pacrsopsior B teuenne | mun. B HNO; (I : 1), nocne
npubasaenus K.Fe(CN); noasnserca Gypoe oxkpalinBaHue.

2. Muuepan pactsopsior B H,SO4 mocne npu6asnenus HoOp no-
ABJAAETCA XKeJToe OKpallnBaHHe.

Bneck cTexkasHHHA

I/IBOTponllbIe H aHH3OTpPOIHBIE
Pan IV

Inunens MgAl,O,. Mg uacro 3ameuiaerca Fe':, Mn; Al — 3a-
mewaerca Fe' u Cr -

Pranveckue cBoitcTBa. CuHroHns KyGuueckas. Y. B.
3,5—4,1. Yame Bcero BcTpeyaercsi B BHAE OKATAHHBIX OKTA3POB.
Huoraa obpasyer asoitnuku no (111). Bueck crexasuubii. Ts. 8.
LIser kpacublit, 6ypuiil, rony6oii, 3eaenblii, pexxe CHHHI, yepHBIl B Ge-
aetii. Yepra OecusetHasi. Cnafinocts HecoBepuieHHasi mo (111). Ha-
JIOM PaKOBHCTBIH.
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Ontuvyeckue cBOWNCTBaA TeMHOOKpalleHHbe Pa3sHOCTH
noutn He mpoapaunsl, N = 1,715—2,00. HUsorponen.

Monaunt (Ce,La.. . )PO,

®Puauyeckue cpoiicTsa CHHrOHHS MOHOKJAMHHAA. Y. B.
49—55. Berpeuaerca B BHAE XOPOWIO OKATAHHLIX, OKPYIVIBIX HJIN
AALEBHIHBIX 3epeH, pexe MJOCKHX KPHCTa/IoB. Bieck crekisHHBL,
cvonHctbiit. TB. 5—5,5. LiBer Gypslit, XKeaThlil, KpacHo-6Gyphiii, pexe
3enenoBathiil, Genwift. Hepra GecuserHas. Xpynkuil. CnafiHocte mo
(001) cosepuiennas, no (100) scuas u mo (010) uescmaa. Msmom
PaKOBHCTHIH A0 HepoBHOro. PaanoaxktHsHbiil.

OnTtuuecKkue cBoiicTsa Henpospaunwit 10 npocseunsaio-
wero. Ng = 1,837—1,849; Np = 1,787—1,800. Ng—Np = 0,045—
0,055. OnTHuecKn ABYOCHBIH, MOJOXKHTeNbHbIH. B TOJCTEIX 3epHax
Ha6/I10aeTCA TJIE0XPOH3M B MKEJITHIX TOHAX.

Mukpoxumuueckne peakuuu Cnras MuHEpasoB
¢ KOH pactBopsiior 8 HNO;. TIlocne npuGapienuss mnopouika
(NH;)2MoQO4 nosiBasieTcss xKeJaTOe OKpPalIHBAHHE.

lFapoaunnt Y,FeBeSiOo

dusuyeckHe cRoMCcTBA. CHHrOHHA MOHOKJIHHHAS. Y. B.
4—4,65. Berpevaercsa B BHAE Y3KHX H AJHHHBIX, CJlerKa OKaTaHHBIX
kpucramios. Bneck crexknasubiii, Ts. 6,5—7. Llser senenosato-uep-
ubifl, 6ypwiii. Yepra 3esenoBato-cepasi. Xpynkuil. Msaom pakosH-
CTBIil, 3aHO3HCTHI,

Ontuuyeckue cBoiicTB a. [IpocseunBalomuit 10 Henpospauy-
goro. N = 1,77—1,82. [Ipynpenomaenue uuakoe. Hekortopeie paso-
ctd u3oTpornHbl. OnTHYecKH ABYOCHBI, IOJOMKHTENbHBIH,

XuMuueckue cBoilcTba. Pacreopserca B HCI ¢ Buzaene-
uuem SiOs.

Kcenorum YPO,

Pusuyeckue cBoicTBa. CHHrOHHA TeTparoHanbHas. Y.
B. 4,45—4,59. Berpeuaercss B Buae KOPOTKONPH3MAaTHUECKHX 3€peH,
CXOJHBIX C LMPKOHOM, CJIerka OKaTaHHbIX. DBJaeck cMoaucThil, crex-
nsuubiil. Te. 4—5. Lser xeatwit, 6ypsiii, po3oseiif, Genslit. Yepra
cerviobypast wau xearad. Cnaitnocts mo (110) cosepmennas. Ha-
JIOM HEpOBHBIH, 3aHO3HCTHI.

OntHueckHe cBoiicTBsa. [lpocBeunBalomuit 1o Hempoapau-
Horo. Ng = 1,816; Np = 1,721; Ng—Np = 0,095. Ontuueck# ogHo-
ocHBIH, nonoxuTeapHblil. [Taeoxpousm ciabrlii ot Gi1eLHOXKEJNTOTO 10
TeMHOOYpOro HJIH 3e/1eHOTO.

Muxpoxumuueckue peaxunun Cnras munepana c KOH
pacreopsiior B HNO; xouu. Tlocre npuGapieHnss mnopouika
(NH;):MoQO, nospasercs xeJatoe OKpauIHBaHHE,

Amunor Ca,(AlFe);Si;042(OH)

PuanyecKHe cBoicTBa CHHrOHHA MOHOKNMHHAA., Y. B.
3,35—3,38. Berpeuaercsi B BH/E IPH3MADHYECKHX YIJIOBATHIX H OKpYr-
abix 3epen. O6pasyer apoiiuuku no (100), yacTo MOJMHCHHTETHUYECKHE.
Baeck crexnsuue. Te. 6—7. Llper 3esedsiif, pasfiHYHLIX OTTEHKOB,
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6ypuiit, uepubiil. Yepra GecuperHas. Cnafinocts mo (001) cosepeH-
gas, no (100) necosepwennas. Xpynkuit. MU3nom nepoBHBiil.

Ontuueckue cBoficTBa. Ilpospaunslii 10 npocBeunBalo-
mero. Ng = 1,771—1,780; Np = 1,729—1,734; Ng—Np = 0,033—
0,051. OnTHueckH ABYOCHbIH, oTpHuaTenbHbld. [l1eoxpouam caalbiil.

Optur (Ca,Ce), (Al Fe)-Sis0,2(0,0H)

dusnveckue cBoficTBa. CHHrOHHA MOHOKIMHHAS. Y. B.
3,0—4,20. Bcrpeuaercsa B BuAe TaGMHTYATHIX MJH NPH3MATHYECKHX
KpucranioB. Bneck crexnsmubifi, cmoaucruit. Ts. 5,5—6. Llser Gy-
peiii 10 yepHoro. Yepru He aaer. Cnailinocts mo (100) u (001) caa-
6as. Hanom HepoBHDIL.

Ontuueckue cBoiicTBa. Ilpospaunsiit 10 NpocBeYHBalO-
wero. Ng = 1,66—1,78; Np = 1,64—1,77. [IsynpenomJ/enue pasind-
Hoe. OnruyeckH ABYOCHBIH, orpuuarensuslid. Muoraa usorponen. OG-
JlajlaeT CHJBHBIM ILIeOXpoH3MOM. Ng — senenoBato-6ypeiii; Nm —
KpacHo-6ypelii; Np — 6ypo-xkenTsiii, CunbHas mQHCNepcHA 7 >0U.

CT&BDOJIHT FEAh (Squ) 202 (OH) 9

Ddusnuuyeckue cBoficTsa. CuHroHHs poMmGHueckas. ¥YA. B.
3,65—3,77. Berpeuaerca B BH/Ie NPH3MATHYECKHX 3epeH, HHOTAA OKa-
tanHbeix. Yacto Habuiomalotca KpectooGpasubie ABoiHMKM. DBiaeck
crekasnplii. T, 7—7,5. Liper Oypuiil, KeAThill, KpacHOBaTo-6ypoiil.
Yepra Genasi, cepasi. Xpynknit. Cnafinocts mo (010) schag, no (110)
efiBa 3amerHas. Manom 3anosucThIlL

Onrtuueckue cBOMcTBa. [lpospaunsil Ao noaynpospay-
Horo. Ng = 1,746—1,762; Np = 1,736—1,747, Ng—Np =0,010—
0,015. IIsyocHbii, MOMOXKUTEIbHBI, NTPAMOe Noracanue. SIBHbIL mIeo-
XPOH3M.

Besyeuan CajAlx(SiO4)y(OH),

OusnuueckHe cBoitcTBa. CHHrOHHA TeTparoHasbHasA. Y.
B. 3,34—3,44. Bcrpeuaerca B BHIe NMPH3MaTHYeCKHX, IHpaMHIaNb-
HbIX 3€peH M HenpaBHJbHLIX OKATaHHLIX 3epeH. DJjeck crekasHHBI.
Ts. 6,5. Liger Gyphifi, 3eneHbIN, KpacHbIl, rony6ofi, pexe KenThiii.
Yepra GecusetHas. Cnaiinocts HescHas mo (110) m (100). Hanom
PaKOBHCTEIH.

Ontuuyeckue cBoicTBa. [lonynpospaunkii A0 npocseuu-
Batomero, Ng=1,705—1,732; Np=1,701—1,726: Ng—Np=0001—
0,006. OanoocHbiil, OTpHIATEbHLIH, MOTOKHTeAbHbIT. HM3peaka ano-
MaabHO ABYyOCHbIH. IlneoXpousm MuHepasa H3MeHsieTCsl: B 3eJeHbIX
PA3HOCTAX OT KEeJNTO-3eJeHoro A0 GecUBETHOro; B KOPHYHEBLIX — OT
Kenro-Oyporo n0 6ypoBaTo-ceporo; B CHHHX — OT TEMHOCHHEro M0
GeclBETHOro; B KPaCHBIX — OT KPacHOro Ao GecIBeTHOro.

Awoncun CaMg(SinOs)

Pusuueckue coiicTsa CHHrOHHS MOHOKIMHHAA. Y. B.
3,27—3,38. Berpeuaercs B BuAe NpH3MaTHYECKHX 3epeH, pexe Tab-
Juryateix. Jioiinnku no (100) u mo (001). Baeck crexknsuubii,
uHorna xupHelii. Tn, 5—6. Liser Geswit, Ga1enHo3eseHblll, TeMHO3e-
JIEHEI#, MOYTH YepHBIH, cephlil, XKearoBatsiil. Yepra Gecuneruas. Ms-

24



snom HepoBHuifi, Cnaitnocts no (110), wnorna mo (100). O6nanaer
KpPacHOil MM JKeJTO JIOMHHeCUeHIHeH B KATOJAHKIX Jyuax.

Onruueckue cBofictTna Ng=1,694—1,707; Np=1,664—
—1,681, Ng—Np=0,023—0,031. OnTHyeckn ABYOCHHI, NOJOKHTENb-
HhIH.

Axcunur Ca,(Mn,Fe) Al;BSi,0,5(OH)

dusnyeckue cBofcTBa CHHrOHHS TpuKAMHHAA. Y. B.
3,25—3,30. Berpeuaercs B BHAE HeNpaBUAbHBIX HJH OKPYTVIbIX 3e€peH.
Baeck creknsunuif. Ts. 6,5—7. Llper posorwii, Gypuiit, cHHH, ce-
peift, JKeaThll; u3penka Gecupernuiil. YUepra GecuserHas. Xpynkuit.
Cnafinocts sichas no (010). ManoM paxoBHCTHI.

OnTHueckHe cBoiicTBa. Ng=1,680—1,606; Np=1,668—
—1,685; Ng—Np = 0,009—0,011. IByocunifi, orpuuaTeasubii. Ilieo-
Xpou3aM HalJlofiaeTcsi TOJILKO B TOJCTHIX 3€pPHax.

Osmeun (Mg, Fe),Si0,

duszuueckue cBofictna CuHroHus pombGuueckas. Y. B.
3,0—3,5. Berpeuaeres B BHAE HenpPaBHJALHBIX WJIH NMPH3MaTHUECKHX
oKataHHLIX sepeH. Yacto 3epHa moJypaspylieHk H NOKPLITH TpeI-
Hamu. Bueck crekasunsiit. Te. 6,5—7. LlBer senenwiil, pasiHuHBIX
OTTEHKOB, KeaTo-Oyphiil. Uepra OGecusernas. Xpynkuii. CnafinocTb
sicuast mo (010) u crabas mo (100).

Ontwueckue cBoiicTra. Or npospayHoro A0 NpPoOCBEyH-
sajomero. Ng=1,67—1,69; Np=1,63—1,65, Ng—Np=0,035.
Ina xenesucteix pasHocrefi Ng=1,69—1,77; Np=1,65—1,72;
Ng—Np = 0,035—0,040. [IByocHblii, MONOMKHTENbHBIH WJIH OTpPHUA-
TeJIbHBII, B 3aBUCHMOCTH OT cojepxanus Fe.

Antodpuaaur (Mg,Fe)[Si;01,]:(OH),

dusnyeckue cBOiicTBa Cuaronna pom6uueckas. Ya. B.
2,8—3,2. Berpewaercs B BHAe YAJMHHEHHLIX, NPH3MATHYECKHX, BOJIOK-
HHCTBIX WM LiecToBaThiXx 3epeH. DBieck creknsnuwii. Ts. 5,5—6.
IIrer Gyphifi pa3iWyHHIX OTTEHKOB, 3eqeHwil. UYepra Gecusernas.
CnaiiHocTs no npu3Me cosepiuieHHas, no (010) mexee cosepiuenHas.
Hamom HepoBHBIi.

OntHueckue cBo#crBa. [lpospaunwtii. Ng=1,597,
Np = 1,584; nna pasuocreii ¢ GonblinM cofepxanneM Fe, Ng moxer
nocrurate 1,729; Ng—Np = 0,013—0,024. Ontuyecku ABYOCHHI,
nosioxuTenbHbI. MHOraa nieoxponynsiii.

B. HEQJIEKTPOMATHUTHASl ®PAKLIUA
TSKEJIASL ®PAKLIHY C Y. B, >2,9
Henpoapayunbie Munepajnl

Pan 1
Cneppuaut PtAs,
dusnveckune cpoficTsa Cunrowns xyGuueckas. Y. B.
10,5—10,7. Berpeyaerca B XOpOILIO COXPAHHBIIMXCS MEJKHX KPHCTA-
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nax. Baeck cunsubifi, metanauveckufi. Te. 6—7. Cnafiocts no KyoOy.
Ilger onoBAHHO-Genblft. Yepra TeMHocepas.

XumuuecKkHe cBoicTBa B kucaorax M mapckoil BOAKe He
pacTBOPSIOTCH.

MukpoxuMHueckue peakuun Ha Pt. Munepan crnas-
asercs ¢ KOH. Cnnas pacreopsierca B HNO;. ITocae npubasiexus
SnCl, mosBasieTcs KeJaToe OKpallUBaHHUE.

Ocmuctoiit upuauin Oslr

®us3uyeckue cBoficTsa CHHrOHMA TPHrOHAMbHAA. Y. B.
19,3—21,12. Berpeyaercs B BHAe HeNpPaBHJAbHBIX JIACTHHYATHIX 3e-
ped. Baeck merannuyeckuit. TB. 6—7. Llser oJsoBAHHO-Genwld 10
craabHo-ceporo. Yepra cepas. CnaiiHocts coBepuienHas mo (0001).
Hanom nepoBHBIi.

XumuyeckHe cBoficTBa. B KucioTax M mapckoi Boake He
pacTBopsieTcs.

Apcenonupur FeAsS

®usnueckue cpoficTna. CuHronnss pombGuueckas. Ya. B.
5,9—6,2. Berpeyaercsa BOJIH3H MeCTOPOXKIAEHHI B BHAE IVIaCTHHYATHIX
3epeH MJM CKOILUEHHBIX POMOO3JPOB ¢ TOMEPevyHOil IUTPHXOBKOH Ha
rpanax. Yacro ofpasyer kpecroobpasubie ABoHHHKH. Buaeck merau-
auueckuit. TB, 5,5—6. Llser tepeGpucro-Genblil 10 CTaJbHO-CEPOro.
Yepra ceposaro-uepHasi. Xpynkuit. Cnaiimocte no (110) scuas.
Hanom HepoBHBIIL.

MukpoxuMHYecKHe peaKOHHu MnaHepan pacTBopsioT
1 mun., B HNO; xoun. ITocse npu6aBaenus nmopomka (NH,):MoOy
[OSIBJISIETCS JKeJITOe OKpallHBaHHe.

Ko6aabtun CoAsS

dusnueckue cBoiicTea Cunronus xybuueckas. ¥Yu. B.
6,1—6,3. BcTpeuaercss B BuAe HenpaBHJAbHBIX 3eped. Bieck merai-
anveckuit. Ts. 5,5. LiBer cepeGpsiHo-Geuswlit, cBeTOCephiit. Uepra ce-
pasi. Cnaiinocts no Ky6y cosepiueHnas. Maiom HepoBublii. Xpynkhii.

MuxpoxuMHYecKHe peakIilnH Munepan pactsopaiT
2 muu. B HNO; konu. ITocne npu6asnennst Zn(NO;)+HgCl,-+KCNS
niosiB/sieTcst roay6oe OKpaliHBaHHe,

Mupur FeS,;

®usmnueckne cBohicTBa. CuHronnsa kybuueckas. ¥a. B.
4,95—5,20. Berpeuaercs B Ky6aX M NeHTArOHAJNbHBLIX JA0JeKa3apax.
['pann oGeux Qopm 06LMHO HCIUTPUXOBAHBEL Bjeck Merassiuueckuil.
Ts. 6—6,5. Liger naryuuo-xearelit. CrnafiHOCTh BecbMa HecOBeplUeH-
Hast mo (100) u mo (111). Masom pakoBHCTHI n0 HepoBHoro. Xpym-
KHil. .

MukpoxuMuueckue peakInH MuHepaa pacTBOpAIOT
1 mun. B HNO;j (1 :1). TTocae npubasnenns K(Fe(CN)g nossasercs
CHHee OKpallllBaHHe,

NMannaguit Pd

Pusnueckue cBofictea. Cuaronus kyGuueckas. Bcrpe-
yaeTcd O4YeHb PeAKO B BHIE MJIACTHHYATHX HJIH HEelNpPaBHIbHBIX 3e-
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