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AHHOTALHA

Knuuza codepxcum onucanue zarasuefiuiux nopodoolpasyouux Mu-
Hepaios 8 omuowexun ux onmudeckux ceoticms. OcolexHoe SHUMA-
Hue obpaweno Ha npedynpexcdenue OuuboK HAYUHAIOWUML npu udeH-
muduxaguy cx00HBX MUHEPAN08, npuvem KHuUza umeem 6 6udy max
HA3bIBAEMYI0 Macco8ylo pabomy nempozpadga.

[lpednasnauena xuuza 048 cmydennos 6wicuiux y4ebHblx 3agede-
Huil 2e04020-nempozpaduieckKoll cneyuUAAbROCMI, @ Maxyce 0AS Ha-
YUHAIOWUX CAMOCMOSIMEAbHBLX palomHKuKos nempozpaguu.

‘ K YHTATEJAM KHHIH

laacsnan pedaxyusn npocum Oamb OM3bisbl HA HACMORWYYI0 KHUZY
€ OUeHKOL Kakx cOOepycanus KHUZU, marx 1 coomaemcmsus ee ¢ 3Ha-
HuaMu wumamened, ha xkomopux Kuuza pacciumana, OO0HospeMerHHO
8 Om3sbige dHceaameAbHO NOAYIUMb U OC8eweHlle PEOUKLUOKHBY Hedo-
cmamios kuuzn. Ocofennas npocsba x cmydenmam Oamb Kpamkue
0mM3biBbL O KHLZE, YKA3A8 HA JiceAamenbrble U MEHEeHUs U 00n0AHeHU.

Hauboaree yOaunsie om3avisbl 6y0ym Hanewamawbvl 8 JCYPHAAAX U
onaaienst,

Om3piebL 1 6 3AMEHAHUS NO KHUZE NPOCUM Hanpasasims no adpecy:
MOCKBA, npoean Bragumuposa, 4, 'nasuasi penakuus ropHo-TonaHB-
HO/ M reosoro-passe/ioyHoil AHTEPATYpHI.

Penakrop B. B. Apuunos. Texe. penakrop T. H. Slpoykas.
lpadbur A. A. llokun. Koppektopuw: Y6opckaa M. A. u lNempurosa T. C.

Yuernwit Ne 1148. Mam. N 105. Tupax 4000. Cmamo B maGop 21/X 1937 r.

Ioan. B mew. 27/XII 1937 r. Popmar Gymarn 62 < 94. Yu.-ast, a. 17,85, Bymaxa-

auct. T'f,+1 Bka. MMeuarsux 3nakos B fymaxa arcre 101 000. 3axaz Ne 1780.
Ynonu. Taasa. Ne 5-34672. Buxox B cBer sansapb 1938 r.

8-a THn. OHTH, Jleunnrpan, ya. Mouceesaxo, 10,



MPEIWCJIOBHE K BTOPOMY HM3JIAHHIO

[To coBeTy CBOMX MOCKOBCKHX, JIEHHHIPAJCKHX M TH(IHCCKHX
! y‘IEHIdKOB A BBIHYXIEH OBl caenarb B HacTOAUleM H3JAAaHHH' JOIOJ-
- HeHHe M3 00JacTH xpncm.n.norpacpnn (. 2), a TakKe CHJIBHO YBeJH-

YHTh KOJAHUECTBO HJIOCTpauui (Gopm BamxHeHmux MuHepanaos. ([lo-
cle[HAA 3ajaua HCIOOJHEeHAa He TaK, KaKk MHe XOoTeaoch Obl 3TO
cJenatb: s TOro uro0bl JaTh BHJ pa3pe3oB BamHeHIHX (GopM
- yepes kamjple 10 wax 15° no TpeM MM YeTHIPEM HaNpaBlCHHAM,
HeoOXoxuMa TNPOJOJKHTeNbHAss H KpomorauBas pabGoTa, Ha KOTO-
yio y MeHs, paboTtaipomero Ge3 NOMOLUIHHKOB, PELIHTEJLHO HET
emend. CopepiueHHasi HeOOXOAMMOCTb TakOH paboTel mpejcTa-
IeTCsl MHE HeCOMHEHHOH, TaK Kak, uMes no,uoﬁﬂue CeueHHud Tepen

gath (opmoobpa3oBaHHs (Trachtstudien) nopogooﬁpaaymmux
epaJoB B 1maH(ax, a Takoe H3yueHHE, HE TOBOPA YXKe O KpH-
pIorpadHH, MOXKET BeCbMa CHAbHO NMOMOYb (DH3HKO-XHMHYECKOMH
OBKE BOMPOCOB MOPOA00OpPa30BaHHs.
Buinyxaen Obln 8 cjaejarb JOINOJHEHHE H K CBOHM COBeTaM
jo6aactu pabotel mo Meroay PenopoBa (BcTaBHOM myHKD 401a).
HalleMy CTbIIY, AaXe B Cepbe3HeHIIHX H3JaHHAX NOABJISIOTCA
rjia (nmpuMepbl — B TEKCT€) TakKHe JaHHbIE, KOTOPbIE SICHO CBHJIE-
JBCTBYIOT O_HEYMEHHH C 3JeMeHTapHOH rpaMOTHOCThI0 pabGoraTth
9TOMY METOAY.
Cyen a HeOOXOAMMBIM TIpEIOCTEPedh CBOHX MOJOABIX TOBapH-
no pa6oTe o0 HEAOMYCTHMOCTH TIepEHECEHHs sans phrase JaHHBIX
BpPeMEHHOH (DHU3MKO-XMMHUYECKOW CHAMKaTorpauH B  YYeHHe
FOpHbIX mopoaax (mm. 121 wu 222); TtakHe npHMephl, KOHEYHO,
0HO OBIIO YMHOXHTb. BBIZENEHO TOJBKO BajKHeHIlIee.
- Du3UKO-XHMHKH 5 Hac, MeTPOJOroB, pasyMeercs, MOryT ObITb
JABKO 3KcnepTaMH, a He GoJblie.
Tak Kak, MO MHEHHIO HEKOTOPBIX MOHMX uMTaTeNeil, JeKIHOH-
A CTHJIb OMXHBJSET H3JO0XeHHEe, TO 51 U3MEHEeHHH B 3TOM Hampa-
HAW He cjeJan: Je]y Bpeja 9TO HHCKOJBKO HE INPHHOCHT, a. Ha
HY10 nepepaboTKY 51 He WMEJ BpPeMeHH.
aKoHell, OCTAJNLHBIMH JOMOJMHEHUSIMH ¥ HeOOJbIIHMH BHIOH3ME-
HHSIMM 51 — HAJeCh BMeCTe ¢ YHTATeNsM, KOTOPOMY MpPHHECeT, Mo
- MHEHHI0, NOJb3y 3Ta KHHra — 00f3aH YyKasaHHAM CBOUX yue-

b cepaeyHyto 61arofapHoOCTb 3a HOMOLILb.

®espaas 1936 r. Jlemunrpas. LIHUTPH
B. Jlodounukos



TMPEIHCJIOBHE K TEPBOMY M3JAHHIO

[lpucrynasi K H3AaHHIO !JTEKIHH, udTaHHBIX BecHo# 1930 r. Ha
Kypcax Ho TOBbIIIeHHIO KBaaudukauud B [J1aBHOM reoJsoro-passe-
JOUHOM ynpaeiaeHudn B JleHuHrpaje, s jgeaalm 3TO IO HACTOSHHIO
CBOHX cJayuiateqeit W yueHHKoB. [lpemmaraemas KHHMKA JOJKHA
OTBeYaTb 3aJaHHI0 — YMEHBIIMTb 110 BO3MOMKHOCTH JI0 MHHHMyMa
owHbkH 6oJabmON M cnemHo#i paboThl, KOrja MO TeM WIH HHBIM
NPHYHHAM = HCCIeJoBaTeNb HE MOMeT BOCMOJbB30BAThCA TOUHBIMU
MeTO/aMH. 3a KauecTBO MCIIOJHEHHs 3TOro 3ajaHusa s Gepy Ha cebs
OTBETCTBEHHOCTb MOJHOCTBIO, Ha MCMpPaBJIEHHE JKE€ BHAHLIX MHE ca-
MOMY HE€JOCTATKOB § | pelITeJbHO HEe HMel0 BpeMeHH, COXpaHsAsd,
KaKk VBHJAHMT 4YHTAaTe/]b, Jgaxe JIEI{ILHOHHBIH CTHIb, HCﬂpaBJIEHHblﬁ H
JOIMOJHEHHBIH N0 CTeHOrpaMMe.

Pasznenenue Kypca noponooﬁpasymmux MHHEPAJNOB JOJIKHO
OHITb TNPOH3BEJEHO — Ha 3TOM 5 HACTAaHBAK) KAaTerOPMYECKH —
TOJBKO IO MPH3HAKAM, 3aBHCSIIHM OT CBETONPEJOMICHHS MHHepa-
0B (cM. HHike, 1. 1B). [lpenomaBarenb u 06yvarOUIMIACA He JOMMKHBI
6ositbess ymoTpeOUTH HA 3TO BpeMs, TaK Kak IOKa rJa3 He pas-
JHYAET, HANPHMEp, IIAarPeHEBOH MOBEPXHOCTH M MOJOCKH bBekke
(oueHp MOJIE3HO TaKXKe YJIOBHTH AHCHEpCHOHHBIH 3hdertT —m. 9),
OIKOKH B ONpeNeneHHUH 6ecu5emmx MHHEPaIOB aﬁconmmo He-
n30exHb,

Ilpeanaraemass KHHra HMeeT B BHAY ydalluxcs, camoobyuaro-
HIUXCsA M ACMHPAHTOB, OJHAKO, MmoJaraw, H cremdanucty OyAer He-
6ecrioe3H0 03HAKOMHTBLCS C ONBITOM JApyroro cofpata mo crne-
LHANLHOCTH.

B. H. JloMHHUKOBCKH{I B34 Ha ce6st 6oaBILION TPYJ COCTaBHTh
yKasaTenb K 4acTH, Kacaillleics OKpalleHHbIX B UNH(pe MHHEPanoB.

'‘A. H. SaBapHuxomy s1 00s13aH COBETOM MpeJnocsaTb KaXIOMYy
OTJIely CBOJHYI0 TabJaHIy, 4TO MHOI HcmoJHeHo; B. H. 3sepeBy —
COBETOM H3JaTh KHHTY.

EcTecTBeHHO iKenanue BHIPDA3HTb MM CBOK HCKPEHHIOH Gaaro-
JapHOCTD. |

Hiicas 1931 r,
B. Jlodounukos



BCTYNJAEHHUWE

[To nopoyooGpasylonmiuM MHHepasaM €CTh NpeKpacHasg KHHra
Ha pycckoMm sismike. IJro kHura @, [O. Jlepuncona-Jleccunra wu
H. C. Beaanxkuna — «[lerporpaduueckue taGuauiubl». Bbl, BeposTHO,

‘¢ Hen 3HakoMbl. B 310# KHHre ico6paHo JOCTATOYHOE KOJHYECTBO
JAaHHBIX JUIs TJIaBHBIX MOPoJ006pasyloluX MuHepanos. [lepsbiit
aBTOP TOBOPHT, YTO COCTABHMJ KHHIY JJf TOrO, UTOOb MOKHO GBHIIO
pa3bHparThbcs B MHHepaJaxX Ha OCHOBAHHH HX NPOCTEHIIHX MNpH3HA-
KOB, He BJaBaficb B ocoOeHHble NMOJAPOGHOCTH B OTHOLIEHHH OIIpeje-
JEeHHS, He IpHMeHAs TOYHble MeToJbl. C 3TOH TOYKH 3PEeHHH
KHHMJKKAa COCTaBJICHA NPEKPAcHO, M OHa Jlaxe NepeBeficHa Ha aHrJIHii-
CKHH $I3LIK Kak yueOHWMK JJs crygeHtoB. Ho MeHs oHa He yJoBie-
TBOPAET B TOM OTHOIIEHHH, YTO TaM He OTTEHAKTCH AOCTaTOYHO
pe3ko, a 4acTbl0 H COBCEM OIYCKAIOTCH, MAMATHOCTHUECKHE MpH-
BHAKH B CMBICTE DAa3JHUEHHS MOJOOHBIX MHHEPAJOB JApYyr OT Apyra:
He YKasbBAaOT MECTaMH Te OMHOKH, KOTOpPble 4UACTO MOrYT Npo-
H30WTH MO TOH NPUYHHE, YTO MHOTHE MHHEpajibl O4YeHb ITOXO0KH
JIPYT Ha Jpyra, noYeMy WX Jerko cMmeuratb JApPYyr ¢ JApyroM MpH Tak
Has3blBaeMoOi MaccoBoit paborte,

MoH JeKIMH B OTHOIIEHHH KaKHX-HHOYAb KOHCTAHT, B! OTHOIIE-
HHH CBOWCTB MHHEPAaJOB H T. M. NaJyT, 38 HCKJIIOYEHHEM HEeMHOTHX,
HO OYeHb BaXHBIX TI0-MOEMy MecT, MaJo HoBoro. Tem He MeHee 5
cTapanacsi COCTABHTb 3TOT KYPC AJsi CTYJAEHTOB JJIsi TOrO, YTOGLI
HMEHHO INpefocTepeyb OT BO3MOXKHBIX OHMIHOOK — 3TO BO-MEPBHIX,
a, BO-BTOPHIX, AJ TOrO, 4TOOBI JaTh cnocobbl HAMNPOCTEHINMX pas-
JUUYEHHH MHHEpanoB JAPYr OT apyra gaxe 6e3 MOMOIIH TAKOT'O MpPO-
CTOro MeTojaa (mpaBja, WHOTrJA MNAlOUIEro 3HAYHTeNbHblE OMMHOKH
s TeX, KTO He OYeHh XOPOIIO € HHM 3HAKOM) KaKk KOHOCKOIIH-
yeckHit Merojx. [laxe 3TOT MeTOx #A AN CTYAEHTOB ONYCKam B
CBOMX JeKIUHAX, HMes B BHAY TJIABHYI0 leJdb, NpecaefyeMyrio IpH
3aHATHAX CO CTY/JEHTAMH: BBECTH HX B TAK Ha3blBaeMyH MAaCCOBY
pabory ! nerporpaca, npeiynpexsiag Bo BCEX CAYUASAX O BO3MOX-
HBIX TpPH Takoro poja pabore omuOKax W yKa3blBas HA CNOCOGHI
ux usbernyrb. 1O, 5§ JAyMal0, HAM MPHAETCS JETaTh MOYTH Bo BCEX
cryuasx, TOTOMy YTO Iis TeX, Kro Oyaer 3aHMMarbCsg NOPOJO-
00pasyouiuMiH MHHEpaJlaMH I ONpe/le/ieHHI OTBETCTBEHHBIX, IJIs
TeX, KTO, KaK caMOCTOosTelbHble PabOTHHKH, OTBEYaloT 3a BCE TO,
4TO OHH THMIYT, — JJIsI HHX TOUYHLIE METOJbl COBEPILEHHO HeoOXO0-
JIUMBI: B Hayase paboT CaMOCTOSATENBHEIX K TOYHbLIM MeroxaMm (Ko-

1 Cu. B. H. Jlopounukos, OcHOBH MHKDOCKOMHYECKAX METONOB HCCACHO-
BARWS KpPHCTaaiHuecKoro semectsa. Maganmwe Bceexummpoma, JI. 1930, n. 97a.
B naasuciimem — ,Ocnonu®, [laa 2-r0 M3gaHug OYHKTH OCTAIOTCA TEMH e,
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HOCKOMHH, (heAOopPOBCKHIl MeTona) abcomoTHO o6a3aTenabHo npuoe-
rath BO3MOXKHO dHalle. -
Koncraursl Goabliefi 4acTblo 51 GEpy M3 -HSBeCTHHIX-CTIPABOMHH-
KOB, ' i — Po3senbyma u Miorre — K BTO-
POt — HOBBIH CNPAaBOYHHK YWHYeNa, AMEPHKAHCKOro MHHepaaora.
‘Crpapounni-Posenlyiia cran KJAaCCHUYCCKMM . s BCeX MOAPOOHO-
crei. (0 KOTOPBIX 51 Ja)ie I'OBOPHTh. He GYAY, Tak Kak OrpaHH4eH
BO--BpPeMeHH); JJIA JaHHLIX, OTHOCALIHMXCH HE TOJbKO CHelHaJbHO
K MHKPOCKONHH NOPOA000OPa3yIOIIMX MHHEPalOB, HO pa3bACHANI-
IHX TakKe TreHe3Wc MHHepaioB W T. A. Kypc Yunuena orauuaercs
oT KHHrH Posenbyiia-Miorre B TOM OTHONIEHHH, YTO 3Jech|ropasio
Goapllle MHHEpPAAOB, HO NOJAPOGHOCTel MeHblle. DTOT KypC CKopee
npeJiHa3HaYeH JJd MHHEepaJoroB, IMOTOMY 4TO 8/leCh HMMEITCH Ta-
KHe peJAKHe MHHepalbl, KOTOpDbIE He BCTPEYAOTCA NECATKAMH JeT
HIH, BO BCAKOM CHIy4ae, BCTPEYEHHl B TPEX-NMATH MecTaxX 3eMHOMH
Kopbl. OnNTHYecKHe JaHHBIE JIIS TAKWX PapHTETOB, KOHEYHO,
JIO/IKHBI HMETh COBEPIIEHHO BTOPOCTENEHHOe 3HAYeHHEe IO CpaBHe-
HHIO C JAPYrHMH MeTOJaMH HccaeJoBaHHa. Expa nmu Kkro-HHGYAL Ha
OCHOBAHMHM TAaKHMX ONTHYECKMX MAHHBIX CTAHET ONPEAeTATh KaKOH-
HUOY/Ib MHHepaJ, BCTpeueHHBIH Bcero 3—5 pa3s. Jlaxke rtakue He
OU€Hb peJKHe MHHEepadbl, KaK, CKayKeM, aKCHHHT, HHKOTJa He CJje-
JIyeT OmpejeasiTh TOJALKO onTHuyeckd. HyxHo mpuberatbh K XuMHuUe-
CKOM NpOBEpPKE BO BCEX TAKOro poja ciayuasx. 5 He aymaio, uto6bl
KTO-HHOY/Ib M3 Bac He mMonpo0OoBal NMPOBEPHTb, €CJAH OCTAHOBHTHCH
Ha aKCHHHUTE, MHHepaa Ha npucyTcTBHe Gopa. C 3TOi TOYKH 3peHHs
NaHHBIE, CBEpPX TeX, KOTOPble HMeTCs B KaaccHueckom Tpyne Po-
genbyu-Miorre, s CYHTAl0, KOHEUHO, JJsi MUHEPAJOB He H3JTHLIHUMH,
HO ONpejensiolliM MOMEHTOM B JIHACHOCTHKE TAKHX MHHEpaJoB
OHH CIYXXHTh HH B KOoeM cjydae He MoryT. Kpome Toro, s JpoJKeH
NpefynpeanTh, YTO YHHUEN, TO0-MOEMY, HEeCKOJbKO VBJEKAeTCs
KOPPEeNAUHAMH MEXJY ONTHYECKHMH CBOWACTBAMH M XHMHYECKHM
COCTAaBOM MHHEpaAOB. B GOJBIIHHCTBE CAyuydaeB MBI 3THX KOppeas-
LHH He 3HAaeM, MJH HM3BECTHHI OHH HAM TOJbKO B OUY€Hb TpPyOBIX
yeprax. Bce Te amarpamMmbl, KOTOphle YHHYeNn TPHBOJAHT, BCE 3TH
JHarpaMMbl HHOTJIA TOJbKO rpy00 TNPHOJAM3HTENbHB, a HWHOrJA
BOBCE OJIHO3HAYHO He PEeINalT BOMPOCA, M HAa HHUX, KaK HA TaKOBHIE,
TOJMBKO M MOXHO cMOTperb. Bo3bMmeM, HampHMep, XJI0pHTHL. MMeercs
Macca AHarpaMm, H3 KOTOPHIX CJeAyeT, 4TO 3/eCh ONTHYECKHE CBOH-
cTBa 00J€e HJIHM MEHEe OJHO3HAYHO CBSI3aHLl C XHMHYECKHM COCTa-
oM. Opnako, ¢paunyackuit MuHepajsor Opcenab, 3aHUMaNOUIUHCH
XJOpPHTAMH He OJMH TOJA, NpPHIIEJa K 3aKJAIOUEeHHI0, YTO KOp-
PeJSIMH MeKJy XHMHUECKHM COCTABOM XJOPHTOB M TeMH HX OIITH-
YeCKMMH CBOHCTBAMH, KOTOPBIMH Mbi pacrnoJjaraeM, BHIBECTH TMOYTH
HEBO3MOMKHO, YTO, BIPOYEM, COBEPIIEHHO IOHATHO: HEH3BECTHBIX
XHMHUECKHX GoJbllle, ueM NOJyYaeMBIX KOHCTAHT. Mbl janblie yBH-
UM, UTO Jaxe TaKHe MpeKpPacHO HCCIAeJ0BaHHblE MHHepasdbl, Kak
roJieBble IIMATHl, elle A0 CHX [MOp He NOJAAI0TCA KOpPPeaAllHH.

B ToM Kypce, KOTOpBIf Mbl HauMHaeM, MO HEOOXOAHMOCTH
OyeHb KpaTKOM, s He MOry -(Mo/KeH mnpeaynpeiutb o6 BSTOM
B CBOEM BCTYINIEHHH) OCTAHABAMBATLCS HA MHHEpalaX peIKHX;
azech GyAyT MHHepalbl TJaBHeIHe, MHHepalsl Nopojoobpasyio-
1ige, T, KOTOpPbie BCTPEYAIOTCH OYEHp 4acTo, MOUTH B KaKAOH mo-

-
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pone. Sl cuuraio, uTO Aas Bac Baxuee OyJeT Y3HATH BCe CBOM-
CTBa H NPH3HAKH, OTJIHYAIOIIHe TIJaBHEHINKHE MHHEpadbl JApyr OfT

. Apyra, 4eM yrayoasrtbcs B M3yyeHHe Goaee peakux. Ms mocaeannx

A YKaxy TOJbKO Te, KOTOpble HMelT (0Jblioe reéHeTHYeCKOe 3Ha-
YyeHHe, ONHO HaXOkK/JeHHe KOTOPBhIX B INOpoje, XOTA Obl B CaMOM
HE3HAYHTEJAbHOM KOJHYEeCTBe, MOXeT yKasbiBaTb Ha crnocod o6paso-
BaHHWA (HM3BEDXKEHHBEIE MOPO/bl) HMJAH HAa HCTOYHHKH (OCAJOYHLIE H
MeTaMopdHuuecKHe) NMPOUCXOXKAeHHA mopod. YUrto kacaercs BooOile
CIIPABOYHHKOB MJAH y4eOHHKOB IO MOPOA000pa3yolluM MHHEpPaaaM,

TO 3JIeCb s1 BAM HX CUYHTAaN) HYXHBIM IIPHBECTH.

Kpome jaHHbIX, HaxoAslUXcA B Kypcax merporpaduu — HanpH-
mep, E. C. ®exopoBa u B. M. Jlyunuxoro, ¥ MHHEPAJOTHH — Ha-

- npumep, I'. JleGenesa, B. B. Huxuruna (mexuun), A. K. Boageipesa,
 OTHOCHTEJbHO I0POL0006pPa3ylollHX MHHEPAJOB CIEeLHAJIbHO HMe-

1orcst kHury: @. 1O, Jlesuncon-Jleccunr u J. C. Beasukuu — «Ilerpo-
rpacuueckue tadauusi», OHTH, 1933 r.; Bopuc TlomoB — «OnTH-
YeCKHH omnpenesuTeNb MHHEPaJOB TOpPHLIX mopoj», [lerporpan,
1916 r., OpUrHHAJALHO, HMEHHO B BHJIE OIpeJeJHTe/ s, COCTaBJICHHBIH
Kypc. O6a 3TH pycckuX yueGHHMKa, COOOpasHO NpecaeiyeMbIM lie-
1M, AIBAAKTCA OJHUMH H3 JYUYIIHX BO BCEH MHPOBOH JHTepatype.

Jnsi onmpemeneHHss MHHEPANTOB MeXaHHUECKHX OCaJKOB HMeercs
KHMra, H3obuaymwouias, K coxaneHuto, oneuatkamu: [1. [I. ABaycux
u B. Il. Barypun. OneiT MeTOJAHKH HCCIEJOBAHHSA MeXaHHYECKHX
ocanaxos, ‘Baky, 1930.

Kpome Toro, mmeercs nepeson kuuru E. Jlapcen u I'. Bepmana
nojg pex. mpod. /1. C. Beasukuna «Onpejenenue Npo3payHbIX MH-
HepaJoB moj muxpockomom», OHTH 1937.

M3 uHOCTpaHHBIX COUMHEHHH TPHBOXY NPEHMYILECTBEHHO KypCHhI:

1. H. Rosenbusch-Mii g g e — Mikroskopische Physiographie
der Mineralien und Gesteine. Die petrographisch wichtigen Mine-
ralien, Stuttgart, 1926—1927. ~Hawbenee-momHbii CNIPABOYHHK 10
BCeM CBOHWCTBAM meTporpa(puueckHd BaKHBIX MHHEPAJOB.

2. A. Michell-Lévy et A. Lacroix—Les miinéraux des
roches, Paris, 1888. [TepBOMCTOYHHK MHOrOYHMCACHHBIX JAHHBIX I10
ONTHYECKHM KOHCTAHTAM ONfATH-TAKH HCKIIUMTENILHO nopojaoobpa-
3YIOIIHX MHHEpPAaIOB.

3. A, N. Winchel—Elements of Optical Mineralogy, Part II,
New-York, 1933. Part III (Determinative tables), New-York, 1929.
[MpuBOAATCA ONTHYECKHE CBOMCTBA BCEX H3BECTHBIX MHHEpalIoB
BOOOIIE.

4, J. P. Iddings—Rock Minerals, New-York, 1911. [Ilepe-
AeJKa € JAOTMOJHEHHAMH 1 COUYHHEHHS.

. E. Weinschenk — Die gesteinsbildenden Mineralien,
Freiburg, 1901.

6. Paul Niggli—Tabellen zur allgemeinen und speziellen
Mineralogie, Berlin, 1927. -Hpexpaesbie- TaGIHILI C MHOTOUHC/IEH-
HBIMH PHCYHKAMH. ABTOp He SIBJAfIETCSA CNEUHAMHCTOM, MOAO0OGHBIM
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Ty puna. lerporpadus ocagoyubix nopox, Mocksa, 1934,



I. OBLLIAS “{ACTb

1. TTopoxooGpasywolne MHHepaasl NPeACTaBASIOT coGol OyK-
BaJbHO T€ KaMHH, M3 KOTOPHIX CTPOHTCA 3/aHHe MOpOX, T. €. 3TO
ocHoBa mnerporpaguu u nerpojorud. IlopopooGpasyouine MuHe-
panpl cyTh (PH3UKO-XHMHUECKHE eIWHMILI, MOPOJABl MPEACTABIAIOT
cob010 (PU3HUKO-XMMHUECKHE CHCTEMBI, CHCTEMBI M3 3THX eIHHHI;
HayKa e O TOPHBIX NOPOJax, NeTPOJOTHs, 3aHUMAaeTcsi COOTHOILe-
HHAMM MeXJAy STHMH CHCTeMaMH, T.” €. mopojamu. [loatomy, ecre-
CTBeHHO, 0e3 3HaHHf MOpoJ000pas3yrIIHX MHHEPAaNOB, HX CBOHCTS,
NPOUCXOMIEHHsI, Bbl HE MOMKETe JaKe MPHCTYIHTb K H3YUEHHIO
nerporpahHy, a TaKkKe M METPOJOTHH, T. €. K MO3HAHHIO COCTABA,
K H3YYEHHMI0O MPOHCXOMIEHHA H B3aHMOOTHOILIEHHH TOPHBIX MOPOJK.

I'aBHble NPH3HAKM M KOHCTAHTHI BCeX NMPHMBOJMMBIX HHKe' MHHE-
PajoB HaloTCsl B KPaTKUX CBOJAHBEIX 'TaGAHuKax, NpeallecTBYMIHX
KaxK0i rpynme; ocodoe e BHHMAHHE — M 3TO 5I CYUHTA TIJIaBHOH
LeJbl0 CBOero Kypca—si Oyay obpaiiarb Ha BO3MOXKHBIE OIIHOKH,
Ha BCTPEYAIOUIHECs 'YacTO CMEIICHHS 'PasiMUHBLIX MHHEPAJIOB M Ha
npocrefinue cnocodsl, MOMOLIBID KOTOPLIX MOMKHO HMHOTAAa OUeHb
JMerko H306erHyTb rpy6eIX. omIHGOK, Jaxe He npuberas K TOYHLIM
METOJaM HCCJIe 0BaHHS.

2. Teneps MBI MOMKE€M NPUCTYNUTH HENOCPEACTBEHHO K IIPEAMETY
Halllero M3JI0MEeHH#, H BOT 3/eCh, NpexJe BCEro, Mbl IPHIOMHHM
raapHefillee H3 Kpucraaaorpaduu! U MOBTOPUM B HEMHOTHX CJO-
BaX 'TO, YTO Mbl y3HaJH H3 MOJArOTOBHTEJIbHOTO KYpCa, H3 OCHOB
KPHCTANJIOONTHKH 2,

[ToposooGpasymwliiHe MHHEpajdkl B COBEPLIEHHO I[10AaBJSAIONIEM
YyHcJIe cayyaeB NpeAcTaBasioT co0ow BellecTBa KpHCTanlHYECKHE.
Bce e —wu reomerpuyeckde M (H3HYECKHE — CBOMCTBA BeIECTB
TAKOTO POJIa ONPEJASHSIOTCA IPeXK/e BCero HX CHHroHuel, HaskiBae-
MOH HHOrJa HenpaBHJIBHO CHCTeMOH. B cHCTeMBI TpynmHpYIOTCA
abcTpakTHble reoMeTpuueckue o006pasbl, (Urypnl, H TakMX CHCTEM
MoxeT ObITh GeckoHeuHOe KoaudecTBO. CHHTOHHH e BCEro MEecTh
(noaaroxHHbl!), 4TO OOYCJHOBJIEHO TeM, YTO B KOHKDETHHIX NPHPOX-
HBIX TenaxX, KpHCTaljIaxX, He CYIIECTBYET OCell CHMMETPHH BBIlIe
[IECTEPHBIX, M OTCYTCTBYET TaKiKe NATEPHAasg OChb CHMMETPHH, CTOJIb
yacTo HabaiomaeMasi, HanpHMep, B pacTHTeAbHOM mHapcree. OrcyT-
CTBHUE MSITEPHBIX, CEMEPHBIX M T. . oceil OO0YCIOBJEHO TEM, YTO
KpHCTAJJMHYECKHe BellecTBa 064aal0T 0coboro pojaa OXHOPOJ-

1 Cm. A. K. Bonnupes. Kpucraniorpapus, 3-e nsn,, 1934,
2 Kak ¥ BCIOLY, B laibHefllleM HMeeTcsl B BHIY UMTHPOBAHHHHA Ha cTp. 5 yuel-
HHK, yCHOBHO 0603HAYaeMblfi HHME MoA HassauHeMm ,OcHOBH®.
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HOCTBLIO CTPOEHHMS, HA3LIBAEMOH BEKTOPHAMBHOCTBIO: B TO BpeMs Kak
B aMOpHO-OJHOPOJAHEIX TeJaX, HalpUMep B OJHOPOJHBIX CTEKJIax,
pacreopax H I1p., BCEé CBOHCTBa BO BCex HanpaBJeHHSIX COBEPLIEHHO
OJMHAKOBBI, B TeJaX KPHCTAJIIHYECKH-OJHOPOJHBIX CBOMCTBA B pas-
JIMYHBIX HAlpaBleHHsIX, BOOOLIE roBOps, PAasiHuHLEl, a B napalilenb-
HBEIX HaOpaBJEHHAX BCETAA OJMHAKOBHL.

[TopoaooGpasyiomue MHHepanbl Bbl OyleTe H3yuaTh NOK MHKPO-
CKOMOM B maH(dax, T. €. B TOHKHX C TapaiieJbHLIMH TIOCKOCTSMY
NJIaCTHHKAX, H3rOTOBJEHHBIX U3 nopo. Ecau B oanoM Takom mwiude
. BCTPETHTCS] HECKOJbKO OT/eJbHBIX 3ePeH HJIH KPHCTANIHKOE OJHOIO
.~ M TOro e MWHepaJa, TO 9TH 3€pHAa B NOPOJE MACCHBHOH ! GyayT
cpesanbl npH 1aH(OBKeE,

BOOOIIE TOBOPS, B MPOH3- 8 "_"',__[
- BOJBHBIX, T. €. PasTHyHHIX, [
HaNpaB/JeHusIX, a 3T0 CBO- L g
JIUTCH K TOMY, KaK €Ccau S et
O6bl BBl HabJIOAanH OJHH B A : 0 L
KPUCTAII B  PAa3JHYHBIX s — : :
Hanpasnennax. Ilo ceo- |7 L |5 4 L 4
g A R T
[? *'L‘; J Lm L" Ln Luuﬂ lu [" i”"
A ; - 3 2 J -2 i e et
.']// g : fl‘{" B} Al 7 0’ CI
: A s L " ‘ 1
) +L b (R
i / LE Lr}” i”’ [f;ﬂ
A 5 0, B, . C!
Puc. 1.

CTBY BEKTOPHAJIbHOCTH KDPHCTANJIHYECKOTO BEINEeCTBa, IIOBEJCHHE
(onTHuyeckoe!) 3THX paspesoB OJHOTO M TOTO JK€ MHHepaJja
AOJKHO OBITH MO3TOMY Pas3/JHYHBIM, H YacTOTA, TaK CKas3aTb, TAKOTO
pasauuus Jo/ukHa Oyaer, OYeBHAHO, 3aBHCETh OT TOrO, MOCKOJbKY
ABJAIOTCA PA3MHYHEIMH ONTHYECKH OTJAEJbHblE IeOMETPHLECKHE Ha-
i npasjieHua B JaHHOM KpHCTAlIHyecKoM BemectBe. Hanpumep, ecau
| B JaHHOM MHHepaje HMMeeTCd LIeCTePHasg OCb CHMMETPUH, TO 3TO
8HAYUT, KAaK BHl JIO/UKHBI 3HaTh, 4YTO, MOBEPHYB KPHCTANJA Ha
360° : 6==60°, Bbl npuBexeTe B COBMAJIEHHE HE TOJBKO IIPOCTPAHCTBO,
HM 3aHHMaeMoe, HO M Bce 0Ge3 HCKJIIOYEHHA CBOHCTBA 3TOrO KpH-
cranna. Muaue roBopsi, ecad Bbl B3siIM B KpHCTaMIe Kakoe-aubo Ha-
npaesJeHHe, He COBNAJAIOLICe C ILECTEPHOH OChbI0, TO MOXKETe YTBep-
HJAAThb — HUMess B' BHAY HalXHUYHe TIOCJAeAHEH, uUTO HMEETCA elle
| HNATb HanpapieHHil (COOCTBEHHO [ABAa, €CMH HE CUMTATBLCH C Hanpas-
JIeHUIMH OOpAaTHBIMH), HE COBNANAKOLIUX C LIECTHIM, BaMH BbIOpaH-
HbIM, B KOTOPHIX (HanpapaeHusx!) KpHCTamL1 JouxeH BecTH celst co-
BepUIEHHO TaK € B OTHOLICHHH BCEX CBOMX CBOWCTB, KaK H B BHI-

i
|
3

! MaccupuOif #a3pliBaerca nopofa, B KOTOpOH OTAENbHbLIE MHHEPaNbHBE HHAH~
BH/IB! PAacro/ioMens! NPOH3BOABHO, 4 HE NAPaAneaLHO APYF APYry.



GpaHHOM BaMH HaNpaBJEeHHH, XOTSA MOCAeJHEe — B JAHHOM Cayyae —
HE MapanieJbHO BHOBb NOJYHAaeMBIM. IDTHM OGbACHAETCH, BO-NEP-
BbIX, TIOYeMy TPUXOAMTCA nNpubGaBasATh, YTO CBOMiCTBA B Hemapali-
JEJbHBIX HANpaBJeHHAX PA3JHYHBI He BCENIa, a TOJbKO «BOOOIIE
roBopsa» (CM. BBHILIE), H OTCIO/JA XXe CTAHOBHUTCSA TOHATHBIM, HACKOJIbKO
BAXKHO, NPH H3YYCHHH MNOPOAOOOPA3YIOIIHX MHHEPAJIOB TOJ MH-
KPOCKOINIOM, 3HaTh XOTH OLl CaMble 39JEMEHTapHble OCHOBBI KPH-
craanorpachu, a B YHCJAE 3ITHX TMOCHEJHHX CaMbIM BaKHEIM $IB-
JsIeTCH MOHSATHE O CHHIOHHH: OHO JaeT BO3MOXKHOCTh INIpeayrafarhb
«4acToTy, TaK CKasarb» (CM. Bbille) (DH3HUECKH, T. €. M ONTHYECKH,
pasauyHEIX HanpapieHuH. Bor stu abGcomoTHO HeoOXOaMMBIE CBe-
JIEHHA B JaJbHeHIIeM H NPHUBQAATCH.

Ecnu B KpHCTANIAHYECKUX BEUIECTBAX BCE 3aBHCHT, TakuM obpa-
30M, OT HANpaBJeHHHA, TO, €CTECTBEHHO, KaK 3TO H NPEJLI0XKHIA Je-
natb E. C. ®enopos, pa3feasaTb 3TH BeLECTBA Ha TPYNibl HMEHHO

[0 MMEIIUMCS B HUX Clelqu(HYecKuM Hanpasie-

A [ uusiM. EAHHHYHEIM, T. €. €IHHCTBEHHHIM B CBOEM

poJie, He MOBTOPSAIUIMMCA HalnpaBIeHHeM Ha3bl-

=,[wl,)S] Baercs, no denopoBy, Takoe HanpapjeHHe, paB-

— HOro KOTOPOMY — (DH3HUECKH H FeOMeTPHYEeCKH—-

MBIl B KpHCTaMJIe He HaiieM OpH NOMOWH TeX

A ) HIH HHLIX CHMMETDHUECKHX omnepanni. B takom

’ ! caydyae, MCXOJAA W3 BO3MOXKHOIO KOJMMYECTBA Ta-

Puc. 2. KHX €JIMHHYHBLIX HANPAaBJIEHHH B KPHUCTALJIHYECKHUX

BELIeCTBaX, MOCHAeJHHE MOMKHO COENHHHTH B Cle-

AYIOLIHE [MecTh TPYMI, T. €. CHHrOHHH: 1) KyOH-

YeCcKyio, 2) rekcaroHaabHyl0, 3) TeTparoHalbHy0, 4) poMGHYECKYIO,
5) MOHOKJIMHHYI0O H 6) TPHKIHHHYIO.

1) Ky6buueckass cHHrouus Bospmem (puc. 1,I; Ha
puc. 1, II ¢urypa passepHyTa Ha nepejHiol0 miockocts ADDA))
KpHCcTan, npejicraBieHHbiit kybom ABCDA,B,C,D,, U nojcxum, 4to
E 5TOM KDHCTa/Jieé HMEIOTCA Te e 3JeMEHTHl CHMMETPHH ', uTO H B
abcTpakTHOH reomerpHueckoi Qurype —kyGe?2 Torama Ttakoit ky0
Oyer#npeAcTaBasiTh BLICIIVIO CHMMETPHYHYIO (DHTypy KyOHYecKoi
CHHFOHMH, TJe MMEIOTCH TPH uyeTBepHble ocH 3L, (puc. 1), uyernlpe

1 Hanomalo, 410 3ieMenTbl CHMMeTpuH GHBAalOT Tpex ponos. Bo-nepsux, ocH
CHMMETPHH, T. €. HanpasAenHd, NPAMBIE, NOBOPOTOM OKOJO KOTOPHWX (Hrypb cosMe-
HIAK0TCH caMM ¢ co60l0, MPHYeM B KPHCTaAAaX MOrYT MPHCYTCTBOBATh TOABKO ABOH-
Hule Ly (nosopor Ha 360°:2 = 180°), tpoitasie Ly (noBopor wa 360°:3 = 120°), ver-
sepusie L, (90°), weciepasie L, (60°) u Hukaknx apyrux — ocu cummerpuH. Bo -Bro-
PbIX, MJIOCKOCTH CHMMETPHH ﬁ oTpakeHneM B KOTOpbX o6e MONOBHUHH (Qrryp
COBMEMAIOTCA APYT C ADYroM. B-Tpersux, ocH 4AM NAOCKOCTH CAOKHON CHMMETPHH
Ly P,, maouiie coOBMeuleHHE (HIYp ToAbKO MNOMOWILIO ABYX MOCAEAOBATENbHLIX
onepaunii — nosopora Ha 180° okoa0 ocu H OTPaKeHUH B NAOCKOCTH, MEpNEeHAHKY-
aAapHo# K 3Tofi ocm (mim B 06paTHOIl mocCAen0BaTENLHOCTH); CYIIECTBYeT CAOXHAS
CHMMETPHS W APYrHX NOPSAKOB,

3 ['eomempute xu COBepLIEHHO TOuHH{T Ky6 xpucmania MOXeT He obaanate
BCEMH 3JEMEHTAMH CHMMETpHM Kyba kak zeomempuxeckoil guzypu, TaK Kak oT
CHMMETPHHU KpHCTAANA Tpebyercs, uTo6bl CHMMETpHS 3Ta OTpaxaia He TOAbKO 2¢0-
Mempuyeckue CBOJiCTBA 3TOrO KpHCTalaa, Ho M sce BooGlue CBOHCTBA ero sewecmsa.
Hanpumep, Ky6 MHPHTA, COBEPIUEHHO TOWHLI reOMEIPHIECKH, HE HMMEET TeM e
MeHee ueTBEPHHX OCeH, HMEIHXCS B reomerpuueckoM, aGerpaktioM, kyGe, dio
MOXKHO MOKa3aTh, H3y4ad TaKol KpHCTann H3HdeCKHMH H XHMHYECKHMH METOAaMH,
4 WHOrIA M CaMa NpPHPOJA HOKasbipaer, 4TQ KyG CEpHOro KOAYEAaHA HE COOTHET-

-
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Tpoiuble 4L, u 6L, a Takxe JAeBATb MIOCKOCTeH cHMMeTpHH 9P,, |
NPOXOJALLHX Yepe3 alobbie gBe ocH cuMMerpuH. bBuaropaps naau-
YHIO STHX 3JEMEHTOB, B KpHCTanlax KyGHYeckOH CHHTFOHHH €JZHHHY-
BbIX HanpaBieHui HeT: W3 moboro pamnparieHusi, Hanpumep ab
(puc. 1,1)?, Mbl Bcerjia cMOMeM — MPH MOMOIIH HMEIOIIHXCA B KPH-
¢cTannax STOR CHHIOHHHM 3JEMEHTOB CHMMETDHH — BBIBECTH HE-
. CKOJIbKO HOBBIX HampaBleHHH, B TOYHOCTH PABHHIX H I'€OMETPHYECK
H ¢puadyeckn B3siTOMY HampaBieHHIO ab; B3sAB Jaxe HamnpaBIeHHE
uersepHoit ocu L,” L,” (puc. 1), Mbl BBiBEJieM [Ba paBHLIX € Hanpas-
| JieHHs L”L"’ (nosopor okono L,”L,” na 90°) u L/”L,” (noso-
[ por L/L, okoano L,"L,” na 90°). Kpome Toro, xybuueckywo CHHro-
[ HHI0O MOXHO XapakTepu3oBaTb Te€M, UTO 3jlecb BCerja HMEIOTCA
- GoJaplue yeM OJHA OCH BHICLIErO (4em nsa) HauMEHOBaHHS.
2) TerparonaabHasa cHHT OHHa Hexons us ky6a puc. 1,/,
' MBI MOXEM BBHIBECTH BCE OCTaJbHbIE CHHFOHMM, 3alIOMHMB, YTO 3TO
MOXHO caenarb: 1) pedopmupys kyG u 2) uMes B BHAY, UYTO B
KpHcTa/ax He ObiBaeT NsATepHbIX L, ¥ BHICIUHX, YeM IiecTepHas,
ocef CHMMCTDHH 2. Beitanem ky0 puce1, [ B HanpaBaeHuH, Hanpumep,
- L,", v mpuTtoM TaK, uTOGLl OH ,ueqmpmnpoaa::ca COBepIUIEHHO PaBHO-
. MepHO. Bepxuas ABCD W HukHAA A,B,C,D, rpaHn ocraHyTca npH
. 3TOM, OYEBHJHO, KBajpaTraMmH, a Bce OGOKOBEIE TI'DAHH BBHITAHYTCH B
| NPAMOYTOJbHHKH, M Mbl TOJYYHM TIPAMYK  TETPArOHAJbHYIO
* npuamy —puc. 3,/ u 3,/ (B passepHyrom Buae) — ABCDA,B,C,D,.
. Tlomoxwus cHoBa (cM. 2-¢ mpuMmeuanHe Ha crp. 10), uTo B KpHCTawIE
< puc. 3,/ mMeloTcs Te Xe 3JEMEHTH, UYTO H B TETPAroHaIbHOMH
. mpH3Me, NOJyuY( : HauboJjee CHMMETPHUYHBIIL KPHCTAMI TETparoHalb-
HOH CHHIOHHH; B 3TOM KpHCTa/lJIe MMEeTCs OJHAa yeTBepHas och L,
yeTbipe MBOMHBIX OCH 4Lg B IUIOCKOCTH, NepPNeHAMKYJAPHOH K L,
~ (puc. 3), a TakiKe NATb IIIOCKOCTEH CHMMETPHM 5P, mpoxons-
WHX yepe3 mgio0bie JiB€ OCH CHMMETPHH, H B TOM 4MCIe OJHa, mnep-
nesaukyaspuas k L,. Takum obOpasoM, B TerparoHaibHOH CHHIOHHH
HMEETCq T0JbKO OJHAa ocb L, BHCIIero yem JgBa HaHMeHOBagHA, H
aTa Ocbh ABIACTCA €AHHCTBEHHLIM €JHHMYHLIM HanpasleHHeym KpH-
\ CTalloB TETParoHalbHOH CHHIOHMH: BCE OCTalbHble Halpas/eHus,
~ T. e. He coBnagamouue ¢ Ly, MOBTOPAIOTCA NPH NMOMOLIH IOBOPOTOB
BOKpYT L.

creyer —B ceoeH cuuMMeTpHM — reomeTpuueckoMy KyO6y (puc. 1): HA rpamsx
NEPBOro BHIHLI HHOTAA (UTPUXH, napanne.ububte AD (puc. 1, narpanu ABCD), DC (na
rpaan DCC,D;) u CC, (na rpasu BCC,B,), Tak uto KaxaBf KBaIpaT Tpanu Ky6a
. MUpHTA NpencTaBAAETCA B BHAE 3aUTPHXOBAHHOIO NMapannenbHbiMH NPAMBIMH (pHC, 2),
H YeTBepHash OCh CHMMETDHH, NEpneHAHKYAAPHA® K rpadH Ky6a, Tem CaMbM OTCY1-
4 Byer: MOBepHYB kBaapar pHc. 2 na 90° MBI monyduwm, npasia, coBmaseHHe BCEX

 CTOPOH KBaapaTa, HO IWITPHXH MOCAE [10BOPOTA OKAXKYTCA HE TrOPH3OHTANBHBIME,
KaK HAa pHC. 2, a BepTHKaAbHbLIMH, H CHelOBaTeibHO, (Hrypa He COBHafeT cama
€ co6010 (oHA MOXET NPHTIH B COBMelleHHE cama ¢ co6ol0 TOABKO MOCAE MOBOPOTA
Ha 180° 1. e. B KyGe OMDHTA nNepUEHAMKYAAPHH K €ro rpauAM Asofume ocH
CHMMETpPHH).

1 Hanpasaenue ab s BulGpan HepauMOHAABHO: BMECTO HEro Hajao 6blJ0 B3ATh
HAMpaBJeHHe Yepes UeHTp Ky6a; Tak Kak B napagaeibHblX HanpasieHHax crolcrea
| KPHCTalIoB BCEraa OIMaKOBH, TO NOZOKEHHe npsAuoit 6e3p31n4H0, a NOTOMY ee
yroGHee BCero NpoOBOMHTE Yepes UeHTp daryps. B nanaoM ciyyae nposeas npsmyio
. napaanenbho ab gepes .ueHTp 0 pHc. 1,/, MW noayyHM HanpapieH#e, COBEPIICHRO
TOMAECCTEEHHOE BbIGPAHHOMY.

2 51 npuBoKy TO MHEMOHHYECKOe INPABHAO, KOTOPHM CaM B CBOe BpeMs

BOCM0AR30B8aACH AA% OKOHYATENbHOrQ 3AMOMHHAHHA BCEro HHKECAEAYIOUIEro,

y
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3) TexcaroHanbHasn CHHTOHHSA JErKko 3amoMuHaercs
HapsAAy C TeTParoHaJbHOH, €C/IH Mbl He 3a0blIH, YTO KpOMe ueTBep-
HEIX OCeil B KpHCTanJaX MOTyT HaGawaaThcsi H3 BHICHIMX oOcei
TOMLKO TpOfHBle L, m mecrepunie L;. B HanGoaee cuMmeTpHUHOMN
¢urype rexcaroHaabHOiH CHHFOHHH HMEETCq CHOBa TOJbKO OJHA OChb
BHICIIEr0 YeM JBa HauMeHOBaHHsA L, mectb oce#t L, B maockocTH,
nepreHauKyaspHoit K L, a Taxxke 7P, H3 KOTOPBIX OIHA MepPIeHIH-
KyasipHa x L, 9ra wecrepHas oCp ABIAETCH €JHHCTBEHHLIM €AHHHY-
HbIM HanpaBiepneM rFexcaroHaibHOH cHHronuu. W3 rexcaronanbHOH
CHHTOHHH BBIJeJAeTCsl TPHIOHaibHAas NOACHHIOHHS, TJHEe BHICIIEH
OCbI0 sBJAETCA TPOHHAs OChb L;— OnsATh eJAMHCTBEHHOE eJHHHUYHOR
HalpaBJeHHe.

Taxum o6pa3oM, B TET= e, (R
parosaibHOi H rekcaro- :
HalbHOH CHHroHun (B TOM :

yHcre W B TPHTOHANLHOM L i b 2
THITOCHHTOHHH) HMEeTcs B A 5 D C
o} L d
La
1l T TARTEAR IEARTF R T
L; i Bf A, D; Cf
*[q
A 0 B, Gy
I Il
Puc. 3.

TOJNbKO OJHO €JHHHYHOe HalpaBjeHHe, ¢ KOTODBIM COBNAajAaeT TOJIbKO
CJlHa eJHHCTBEHHAs OChb CHMMETPHH BBICIIEro yeym JABa HaHMEHOBaHHA
(L,, L; w L,). Otauuaiorcss 3TH CHHIOHHM JpPYr OT Jpyra Hno 0co-
6bIM HanpaepJieHHSIM !, 1 HEOOXOAMMO 3aNOMHUTh, YTO B KaXJA0H H3
9THX CHHTOHHH HMMEITCA NHpaMMJadbHble KaacChl, A€ OTCYTCTBYIOT
INIOCKOCTH CHMMETPHH P,, NeprneHjAHKYJsIpHble K O0CAM BHICIIEro
HAMMEHOBAHHS. }

4) PomOuueckasns cuHrouus Ilpomomxas nedopmupo-
BaTh Kyb puc. 1,/, Mbl nocae Npu3Mbl pHC. 3,/, MOJYyYeHHOH OT pacTsa-
ruBaus ky6a no L,”, nansHedluMM pacTaruBaHueM (MM CHABIH-
BaHWeM) NpH3Mbl puc. 3,/ B HampaBaeHHH JABOHHOH ocH L,” mam L,
MOJYYUM, OUEBHIHO, MpPAMOH MNPSMOYTOJbHBIA Mapaieenunes
ABCDA,B,C.D, (B BuJle KOPOOKH omHyeK—pHC. 5,/, H B pa3BepHyTOM
Ha TepeiHIol IJIOCKOCTh BHJE — pHc. 5, II; Kak Bcioay u paHee, 3aj-
HASl MJIOCKOCTh NPH pa3BepTHBAHMH He H300paxKeHa); IO° CpaBHe-

1 Itd ocobble HAaNPaBJAeHHA NEPNeHAHKYASPHB K FPaHfiM IABHLIX NPH3M: B TETpa-
roHanbHGH CHHIOHHM TakHX OCOGLIX HanpaBrendit gsa (ac m bd wa dur, 3),
B reKkcaroHaabHON — TPH. DTH HANpaBACHHSA Ywe He eIHHHYHN — @¢ BHBOLUTCH
u3 bd nosopoioM OKOAO Ly —HO papabl ApYT APYTY.
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¢ Hiito ¢ TeTparoHalibHOM MPH3MOIi, NPH Takol Ae)OpMALHH HCYE3HYT

 KBaaparbl OCHOBAHHH MPH3MbI, NMPEBPATHBILHCHL B NPSAMOYTOJbHHKH,
@iCUe3HeT TeM CaMbIM YeTBepHas ochb L, MpeBpaTHBLUIMCH B ABOIHYIO,
|4 TaiKe MCYe3HYT JBOMHLIE ock L, w L,”’, puc. 3,/. B noayuusuiemcs

 TaKuM TyTeM KDHCTa/je, ecqH IOJOMXHTb, YTO B 3TOM KPHCTAMIE

HMEIOTCA Te JKe 3JIEMEHThl CHMMETPHH, UTO M B aGCTPakTHOM reofe-
TpHUecKOH (hurype (NMpsMOM H NPAMOYrOJAbHOM Napaiiiesenumnejie —
cM. mpuMeuanue 2 Hactp. 10), fmﬁ‘4,%¢“’A Ubel T

TPH JABOWMHBIX OCH 3L,, B3auMHO mnepreH- ? A
JAuKyaspuble (puc. 3,/), H TPH Ke TIOCKO-

CTH cHMMeTpHH 3P, npoxojsuiHe uepes

9TH OCH, T. €. CHOBAa B3aUMHO iK€ nepleH-
aukyaspaoie. Takum obpasom, B pomGH- ()
yecko# CHHIOHHH HMEOTCA TOJBKO JABO#H- =
Hble OCH — Oceii BriCmiero yem JBa HaH-
MEHOBAHHS HET — H TPH B3aHMHO IepleH-
AHKYJNAPHBIE  E€JHHHYHBIE  HalpapleHHA,
TaK Kak, OYeBHJHO, 4To Joboe Hampa- Puc, 4.
BJAEHHE, He COBMajaioliee ¢ JABONHBIMH

OCAMH, MOXKeT OBbITh MOBTOPEHO MOBOPOTOM OKOJO 3THX OCeH Ha
180°, a HampapjieHusi, COBMajallHe C JABOHHLIMH OCSAMH, He MO-
BTOPHMBI, HOO ocH L, B3auMm- .

HO MepreHIHKYIAPHBI . 8 A
B cayuae ¢ pombGuueckoit (01
CUHTOHHeH HEeOOXOoAHMO  Jas +[;
. e 0 )
: [og11 C :
1o (o) | (100 (010)
A (QU-’}; A.1--com ! L
| + " 4 I 3 "
R 1) b ¢ .
T TR b A R [/
(oaflﬂ"
TR B, G
[ Il
Puc. 5.

ycnewHo# paboThl 3HATH ewle, YTO MHHAKOMABI [Bce —u (100), u
(010), u (001)] anbGo ABAsIFOTCA 3J€Ch MIOCKOCTAMH CHMMETPHH, AH60
NepneHAUKYNPHbBl K ABOHHBLIM OCAM CHMMETPHM, UTO KPHCTaJIO-
rpajuueckne ocH [Bce —u (100), u (010), u (001)] aubo sBas-

1 Oyenb noAe3Ho (M gaxe BecbMa HeoGXOmHMO!) 3aMOMHMTh, YTO NPH NMOBOPOTE
Boxkpyr msofiHoft ocu L, ma cooTsercrByromuil et yroa (180°): a) mosTOpalOTCH
nanpagaenus, vanpumep, AB (puc, 4), ToABKN KOCO STy ABOHHYIWO - Cb liepeceKaiolllHe;
M3 neprnenankyasproro x L, wanpasienus CD HOBOro, mocie noBopota, MOAy4HTh
Heas3sn. Toyno Tak xe nosoporoM Ha 18)° okono Ly naockoc M HE BbIBOAMTCH
MAOCKOCTEH HOBOrQ MOAOXEHHN, €CAH B3ATAA [/IOCKOCTb NPOXOAMT HAH MNEPNEH-
AHKyaRpHa K L,
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JOTCA ABOHHBIMH OCAMH, AH60 MepHeHAHKYIAPHB K MIOCKOCTAM CHM-
METPHH, ¥ uTO B POMOHYECKOH CHHTOHMH KOODAHHATHbIE, a CJje-
JOBATeNbHO, M KPHCTannorpadgHueckde, OCH B3aHMHO MEPIEHIH-
KYJISIPHBI.

5 MoHokauHHaa cHHrouua Ecm, npogoaxas ne-
¢épmupoBarb Ky0, Mbl MOCJAEJHHH IOJYYEHHBIH Napajjenenunex
CHABHM B HaMpaBJeHWH TENepb VKe KOCOM K HanpaBieHHAM
L, wau L, puc. 5,/ (npeanonoxuB, HaripuMep, B Toukax A, B, C,D
M T. . IWApHHPHBIC cKpemJeHHs), To nepsBulid (100) u Tpermit (001)
IIHHAKOHUABLl OCTAaHYTCs NPAMOYTOJBHHKAMH, a BTOPOH NHHAKOHA
(010) mpeBpaTHUTCSi B NMapajienorpamMm, MPHYEM caM NpsaMO# U mps-
MOYTOJbHBIH Mapajaenenunex puc. 5,/ NpeBpaTHTCA TeM CaMBIM
B HAKJOHHBIH NMPAMOYTOJABHEIA mapainenenunen (puc. 6). B moay-

YeHHOM HaMH TaKHM I[yTeéM KpH-
’_B C 2 cTamie, ecqu NpeACTaBHTh, YTO B
B T [ HeM HMEIOTCSI Te K€ SJEMEHTHI CHM-
(o1l MEeTpHH, uTé M B MOJYYeHHOH hH-
i0 ) rype (cm. npumeuanue 2 Ha crp. 10),
1 7 B Mbl  GyneM HMeTh TOJABKO OJHY
L,
100, A8
AR
1 !
Ej‘ Cf : s s L‘
: : P
\ P T T ) .
AT 2
(001) :
B; 4,
G G : L;
Puc, 6. Pac. 7.

JBOHHYI0O OCb L, mNepneHAHKYAApHYIO K TpaHd, BbIPAXKEHHON
napaanenorpammom (DCD,C,—mna puc. 6), a napajsienpHo mocxen-
HeH, T. €. NepneHAHKYJIAPHO K JABOHHON ocH, OyjaeT HMeTbcs IJIO-
CKOCTb cHMMeTpHH P,. Bce HampaBsienus, JexallWe B IJOCKOCTH
cHiMMeTpHH P,, He NOBTOPHMBI, TaK KakK HNEePHeHAHKWIAPHO K Hel
MMEeTCa TOJALKO ABOHHafg och (cM. mpHMeuaHwe Ha crp. 13), Koro-
pas, OYeBH/HO, TAKKe HE MOBTOpPHMa (OHA NepneHAMKyaspHa K P.,
M, CleloBaTeAbHO, OTpaxeHHe B P.,— eIHHCTBeHHAad OCTAOLIAfACH
CHMMeTpHUYECKasl Omepalus-— He JacT HOBOTO Hampas/IeHH:).

Takum o6Gpa3oM, B MOHOKIHHHOH CHHIOHHH HMeeTcs OecyHCIIeH-
HOe MHOXKEcTBO eJHHHYHKIX HampaBieHHH, JAexalulHx B OZHOH miIoC-
KOCTH, H, CBEpX TOro, €lje ojHOo €JHHHYHOE HalpaBieHHe, NepIeH ] H-
KyJIipHOE K 3TOH MIOCKOCTH; B 9TOH CHHIOHHH HMEETCA TOAbKO OJHa
JBOMiHadA ochb (Oceidl BhICIIEro HaWMEHOBaHH#A, CHOBA, KAK H B pOMOH-
YeCKOH CHHTOHMM, HeT).

B MOHOKJAMHHON CHHIOHHH TOJbKO oAHH nuHHakoux (010) B Buae
napajienorpaMma sBiasieTcsi JH60 MJAOCKOCTBIO CHMMETPHH, JHGO
nepreHuKyIAped K ABOHHOH OCH CHMMETPHH, Kak, paBHEIM 006pa-
30M, TOJLKO OJHA BTOpas Kpucramiorpaduueckas och [010] aubo
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ABJAgeTcHd ABOHHOH OCbIO, MHOO NeprneHAHKyadpHa K MIOCKOCTH CHM-:
meTpuH. B MOHOKJHMHHOW CHHTOHHH TOJBKO JIBé KOODAHHATHHIE OCH
06pa3ayioT OCTPBIH YroJ, H, CJAeA0BaTe/NbHO, TOJbKO OJHA KOOPIH-
HaTHasi TVIOCKOCTb OCTPOYro/bHA, QCTajdbHbIE [ABE MNPSMOYTOJLHEL.
¥Yroa § XapakTepH3yeT CTeNneHb OTKAOHeHHs OT POMOMYECKO# CHH-
TOHHH.

6) TPUKAHMWHAss CHHT OHHUsA HaxkoHeu, Hakiousass napai-
Jefenunes moj yrjioM K ero rnepsoMmy HakaoHy (pHc. 6), moaydum
KOCOH W KOCOYroOJbHBIH Mapaijelenuneln, Bcé rpaHH KOTOPOro $iB-
AAIOTCA MapajjienorpaMMaMu. 3Jech yike HeT HHKakHx IpOCTHIX 3Je-
MEHTOB CHMMETDHH; MMEETCH TOJbKO CJIOMKHAf CHMMETDHS, HO OIe-
palHHy, oOyCJaOBJEHHbIE MOCAEJHEH, He NalOT, KaK BHAHO H3 pHC. 71,
HOBBIX, T. €, He [apajJefbHbBIX I€pBOMY BHIOpaHHOMY, Hamlpas-
JeHHH, a MOTOMY B TPHKIHHHOH CHHIOHHH Bce HalpaBleHHs €1H-
HHYHEL,

B TPHKIMHHON CHHMOHMH BCE NMHHAKOMJIbl — Mapa/lie orpaMMbl, a
TaK#e BCe MHHAKOM/bl H BCe KOOPAUHATHLIE OCH IEpeceKamTcsd Moja
KOCBIMH YIJIaMH; HH B3aHMHO NepneHAHKYJIAPHBIX IPaHEi, HH Takux
e pebep, Hn pebGep, nepneHAHKYAAPHBIX K rpaHAM, HeET.

7) JanbHedmHe TOAPA3JeNeHHA Ha KJACCHI — BHYTPH KamIOH
CHHI'OHHH — NPOM3BOAATCH HA OCHOBAHMM HMEIOUIUXCA 3JeMEHTOB
camMerpuH. IIpH OOBIYHBIX MHKDOCKONHYECKHX MCCJAeJOBAHUAX Ta-
KHM pasZieeHHeM Ha KJacChl MOJb30BaThCA MNPHXOMHUTCA PEAKO.
Oxanaxko jnaxe mpH MacCOBBIX MeToJax paboTel Mbl HHOrJa COBEp-
I0EHHO OIIpejie/ieHHO TOBOPHM, 4TO Iepej]i HaMH MOKeT ObiTh TOJbKO
TYPMaJHH, €CJIH 3aMeTHM NPH3MOYKY, XOpOIIO OrpaHEeHHYI, HO ¢
PasAMUHLIM, HECHMMETPHUYHBIM, pasBHTHEM TIpaHell Hayfe KOHUAX!
B TAaKOM CJayuae Mbl MOJb3yeMCs TEeM, UTO TYPMalMH OTHOCHTCH X
NHPaMHIANBHOMY, a He JHIHPaMHAaJIbHOMY BHJAY CHMMETpHH [cp.
CO CKa3aHHHIM B 3), B KOHUE]; 3Hasg, UTO NHUPHT NPUHAMJIEKHUT g AH-
JOJIEKa9 IPHYECKOMY KIaccy CHMMETDHH KyOHUYecKOH CHHTOHHH H 3a-

_METHB, YTO HEMPO3payHblii MHHEpaa XaeT NPaBHJAbHLIA NATHYrOMdb-

BB paspes3, Mbl OTHOCHM €ro yBepeHHO K nupHuTy. Tak kak noga-
BEASIIOLEE KOMHUECTBO MOPOA00OPA3yILIMX MHHEPAlOB OTHOCHTCH
K HH3IIMM BH/AaM CHHTOHMH, TO B STHX INOCTeJHHX creayeT o0ssa-
TEJbHO 3aMOMHHTbH pa3jeNeHHe Ha KJAacCH.

B pom6uueckoit CHHrOHHH TPH kaacca: 1) pomGobGunmupaMuaaIb-
HBII WaH pomOoaunupaMHAanbHbIN, rae umetores 3L, u 3Py
2) pomGoceHosapuueckuit HAH POMOOTETAPTOAPHYECKHH, Tle
umerorcs 3L,, 1 3) pombonupamMuAanbHblil ¢ L, ¥ 2P,. B MOHOKIHH-

1 Ws stoft duryps BuAHO, 4TO ABE MOCAENOBATENBHHIE ONEpAlUWH CAOKHOR
CHMMETpUH — moBopoT okoao L, na 180° um otpamenue B nepneHguxyaspHoit k Ly
naockoctd P,—we HaloT HOBHIX HANpaBAeHuil, MEeHAS TOALKO MMeioumnecs Ha
obpaTtHo-napannensusie. C nepsoro B3rAsaa KamerTcd, 4T0 nojoxeHHe 2 MOXHO
NoAyYuTs W3 nonoxenua I, nosepuys npocto duryps I na 180° okono ocw, nep-
NeHNWKYASpHOH K MAOCKOCTH 4epTexa M npoxoasweii uepes Touky 0. Oamako,
€CAH CTOPOHBLI MepefHsd (He3alITPHXOBaHHAH) W 3aAHSAA QUIrypn 7 pasanyHb, TO
nepBAR onepauns — nosopor okono L, ma 180° — npusenet ¢ur. I B nonoxenue I,
npuyes k naM Gyner ofpauieHa sagxss (3aWTPHIOBaHHAn) cTopoHa gur. I, a mociae-
Ryomee orpakenue B P, me obopaunsaer ¢uryps I'. Orciona noHsTHO, TOIEMY
HaiHYHE CHAOKHOH CHMMETDHH TOMIECTBEHHO UWEHTPY 00pamwo20 paseHcmea WIH
LEHTPY HHBEPCMH: MOCAE CHMMETPHUHOH ONEpalHM BCe HANPABIEHHH, OCTABAAChH
napasieabHBIMH NEPBOHAYATLHBIM, CHAENaAHCh 06paTHEIMH,
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HOli CHHTOHHH TOXe TpH KJaacca: 1) pomGonpuaMaTHUECKWit MM
npocTo npuamatuueckuit ¢ L, u P,; 2) reMunpusMaTHuecKHit HJI
IH3ipuyecKkuit 6e30CHBI — ToabKo ¢ P.—wu 3) To xe 0CEBOH —-
TOAbKO ¢ L, TpukJHHHAS CHMHTOHMA MMeET ABa Kaacca: 1) NMHHAKOH-
lanpHbI ¢ ueHTpoM obpaTtHoro paseHctsa L.P, u 2) reMHNHMHAKO-
HIANBHBLIH MIH  MOHO3IPHUECKHI -— 0e3 3JeMEHTOB CUMMETDHH.
Huxe mpuBoxy Tabauuxky Aas HU3IKX cHHroHuf. Ecam ycaoBHO
0603HaUMTh CJHOXHYI0 CHMMETPHIO KaK 1% CHMMETPHUECKOro 3Je-
MEHTa, TO N0 4YeTBepToMy CTOAOLY JIErKO 3aNOMHHTb, KaK H3Me-
HACTCS YMCAO 3MEMEHTOB CHMMETDHH,

TaGanna Tpex HH3IMHX CHHToHH
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2a. aapHeHIINM TNPHAOKEHHEM JEJCHHS KPHCTANMTHYECKHX Be-
IeCTB HA CHHIOHHH SBJSETCA B KPHCTAMIOOINTHKE, KaK Bbl JOJHHBI
3Hath («OcHOBBI» —nn. 42—48, 52—53), caeayiomue. OnTHYECKHE
CBOMCTBA BCeX BOOGIle — a He TOJLKO KPHCTAMIHUECKHX — BEIECTB
COBEpPUIEHHO OJHO3HAYHO BHIPAMXKAIOTCH HX ONTHYSCKOH HMHJIHKATPHC-
colf, BHIMYKIOH OAHOMOMOCTHOH NOBEPXHOCTLIO BTOPOrO MOPSMAKE,
H IPHTOM TaK, YTO OTHeJbHbie reoMerpiayeckHe CBoficTBa 3TOH MoO-
BEPXHOCTH JAaKT BO3BMOMKHOCTH npeayrajgartb nouTH BCE OT/J1€JbHBIE
JKe ONTHYEecKHe CBOWCTBA CBA3AHHBLIX C JMAHHOH MHAHKATPHUCCON Be.
1112CTB. :

B oaHopoaHO-amopdHbIX BellecTBaX, OMHOPOJAHBIX CTEKJ4X,
KUAKOCTAX M rasax, ‘a Taxxe B OJHOPOJHBIX KpHCTalzaX KyOuue-
CKO# CHHrOHHH, T. €. B BELLECTBAX, OJHOPOAHO-H30TPOMHBLIX, OINTH-



= g7 = 2a-3

yecKas HHIMKaTpucca ectb map. Kamawi paauyc aroro mapa maer
KO3(DUIHEHT TNPeJOMICHHT TOH CBETOBOH BOJHBI, KOTOpas cosep-
ilaeT CBOM KoseOaHusi (MOJYEPKMBAIO: COBEpIUAeT CBOW KOJeOaHus,
4 He pacrnpoCTPAHAETCs; PACHPOCTPAHAETCA 3Ta BOJHA B INepIeHU-
KyJAsipHOM K pajuycy HanpaBJeHHH) [0 HaNpaBJIeHHI0 3TOro pa-
auyca. Tak Kak Bce pajuMycHl B 1Uape PaBHBl, TO M BOJHBI B TaKHX
BEIIECTBAX PAaclHpOCTPAHATCH € OJAHHAKOBOH CKOPOCTHID BO BCEX
HalpaBJleHHAX — 3TO BelllecTBa 0JHHAKOBO WIH OJHOMpeloMIsiolie.
Bce ceuwennsi mapa npesacrapasiior co0oi#t OJHHAKOBHIE KPYrH, H MO-
TOMY — COI'VIACHO CKa3aHHOMY O IIOJHOM COOTBETCTBMH TI€0OMEeTpH-
YECKHX M ONTHUYECKHX CBOHCTB MHIAUKATPHCCH — BCE CEUEHHs OJHO-
POAHO-aMODP(MHBIX M KYOHYECKHX BEIeCTB JOJKHBI BecTH cela moxm
MHKPOCKOIIOM OJMHAKOBO, a4 HMMEHHO OCTAaBaTbCsl COBEPIIEHHO TEM-
HbIMH, YEPHBIMH, B CKpelleHHbIX HHMKOJAX («OcHOBHI®, m. 53a).
OnTtHyeckass MHJAUKATPHUCCA BCeX TeX CHHTOHHE, B KOTOPBIX
HMeeTcsi OJHO TOJbKO eIHHHMYHOE HalpaBJeHHe — T. €. CHHrOHH ]
TETParoHaJbHOMH, reKCaroHaNAbHOH (M TPHIrOHANBHOM MOJICHHIOHHH) — 1
BEIpaKaeTcsi SJUHMIICOHAOM BpamleHusi uau cpepoHIOM, B KOTOPOM '
OCb BPALICHUS TAKKe SBISETCA €IHHCTBEHHBIM eIHHHUHLIM Harpas-
JendeM 3tou ¢urypsl. Ceuenune (Bce ceueHHS HHIHKATPHCCHI Cie-
JAYeT mpejcTasaaTh cefe, Kak M B CAMHX KPHCTaMIaX, MPOXOISUIHME
uepe3 LeHTp (urypel — cM. npumeuaHde 1 Ha crp. 11), nepnes-
JHKYJAAPHOE K OCH BpauleHHs C(epOHa — M TOJbKO 3TO €IHHCTBEH-
HOE CceyeHHe — fABJSETCS KPYroM, M NMOTOMY CBeTOBasi BOJHA, KOJje-
GaHHsi KOTOPOiH COBEpPIIAIOTCS MO HAMPABJEHHIO PAJHYCOB 3TOTO
KPDYrOBOTO CeueHHd, T. €. KOTOpas PaclpOCTPaHAeTCA MO HampasJe-
HHIO OCH BpAllleHHs, HHYEM HE OTJIHYAETCs, KPOME CKOPOCTH CBOEro
pacmnpocTpaHeHus (pPasaWuyHON [ Pa3qHUHBEIX BellecTB), OT BOJHBI
| S B BElIECTBAX H30TPONHEIX. B memiecrBax, xapaxkrepusyembix ccepo-
\,HﬂaﬂbHOH HH/IMKATPUCCOHN, MMEEeTCsl, TaKuM .00pa3oM, TOJBKO OJHO
) HalpaBjieHHe, 0JHa OCh, IO KOTOPOI pacnpocrpaHsercd OOLIKHOBEH-
Has BOJIHA, M, TAaKMM 00pa3oM, KpHCTallbl TETparoHaibHOH H rexca-
roHaneHONi CcHHroHpj (C TPHrOHANBHOW NOACHHTOHHEH) ONTHYECKH
O/IHOOCHBL.
Haxomnen, B Bemgectsax poMOHUECKOH, MOHOKAWHHON M TPHKJIHH-
HOM CHHFOHMH ONTHYECKAasl MHAMKATPHCCA ecTh ¢ M € TpeMs
B3aHMHO TMEPIEHIUKVISPHBIME M HEDAaBHBIMH EPYE JAPYry OCSAMH
Ng > Nm > Np. Tak Kak B TakOM 3JIUIMIICOWJe HMEIOTCA ABa KpYy-
TOBBIX CEUeHHs, TO, TEM CaMbiM, MMEIOTCS W JBa NepneHAHKYAAp-
HBIX K STHM CEUEHHMNM HampaBJeHHH, JBe OCH, PACHPOCTPAHAIOLLALES
10 HANPABJEHHI0 KOTOPBIX CBETOBAas BOJIHA JOJHA BECTH g8
OGBIKHOBEHHAS, BCJEJACTBHE UEro KPHCTAIIb POMOHYecKO:
KAHNHHOH § TPHKANHHOH CHHIOHMI ONTHYECKH ABYOCHBI L. f.5
3. B ocnoBax KpUCTANIOONTHKH MBI BHJAEIH («Ocr{ﬁs, . 60')4’
KpoMe Toro (M 3TO BCerja Hago0 HMeTh B BHJY), UTO HE bﬁEHb[ ; 2
HaOMIOMAIOTCA W ONTHUECKHE aHOMalnuH, Haubogaee pe 6—

1 OcraapHble CBejeHMA B 3TOM HAaNpaB/eHHA B Hail “

YyKasaress), KOTOPbIE — CM. 0COGEHHO oﬁuxuonennuhﬁﬂ’éﬁ pR

CaHol K4K pa3 (oT4acrd) aas Toro, 4roGul YHTATEAb, H3Y :

(nau nenan WX BO3MONHO MeHblIE) NMpH Ma cosoﬂ g w&

Hacrosiman kmura rtecno ceasana ¢ ,OcHoBamy” nﬂﬁg&i&m

(oryacth). ! /
" ane

S
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I0U{HECS KaK BUAHMbIE HEMOCPEJACTBEHHO, B TAKHX MHHEpajax, KOTO-
pble DOMKHBI OblTh H30TPOMHBIMH. Ecam kybGuueckuii MuHepand #3-
JSETCSl YIeHOM H30MOpPMHOM CMECH ABYX KaKUX-HHOYIb MHHEPANIOB,
€CAH OH MOKET NPOABJIATLCA HE B BHJAE OJHOPOJHOrO KPHCTAMIA,
a CJAOHMCTOro (HampHMep TrPaHaTH), TO HEPeAKO B TAKMX CAydasx
HOfIBASIETCA B KYOHUECKHMX TelaX aHU3OTPOIHHA, MOTOMY uTO H30-
Mop(HBIE CI0OH HMEIOT HEOJHHAKOBBLIH MOJEKYISDHBIA 06BeM, M
IIPOHCXOJAT, KaK B OLICTPO OCTBIBAIOLIEM CTEKJE, HaTSIKEHHs, Bbl-
3piBalolHe JABympenoMiIeHue. JIpyruM BaxHbIM (DaKTOPOM, KOTOPLIl
BbI3bIBAET OINTHUECKHE OTKIOHEHHS, MHOTAA CAYKHT HAJHYHE BKJIO-
yeHHH B MuHepajse. Mpl oueHb yacro HaOm0gaeM aHOMAaaHH, 3aBH-
CAllME OT 3THX BKMIOUEHHH, MOTOMY YTO HJH 3TH BKJINUYEHHS BHI-
KPUCTAJIM30BLIBAIOTCSA paHee, HJIH 3TH BKIIOUeHHs MoryTt o6paso-
BATLCS IOCAe KPHCTaWIW3alMH BKIOYANIMIMX MHHEDPAloB, BCAEN-
CTBHE Yero M HPOHCXONAT
B 000HMX caydyasix ABJEHHHA
HaTAXKEHHSI B 3aKJa4dno-
IeM BellecTBe. ITH IBe
HauOoJ/iee peskue u Gpoca-
IOIIMECH B IVa3a NMPHYHHLI
aHOMaJMHH = KyOHYecKoro
KPHCTa/Ia W CHeayeT Bbl-
JeauTh  TpexJe  BCEero.
‘ Kpome rtoro, anoManuu
Puc. 8. HabMI0Jal0TC B CTEKJAax
HCKYCCTBEHHBIX H  ecTe-
CTBEHHBIX (CTekJa B JaBax M HHOrZAa B HeDOJLUIMX  HHTPY3HSX).
BeaencTerae OGLICTPOTO OCTHIBAHHMSI B CTEKNIaX MOJYHAITCH HATSNE -
HUsl, HanmpuMep B 0aTaBCKUX cJe3Kax, M CTeKJa, BMECTO TOTO YTO-
66l OBITH UEPHBIMH B CKPEILIEHHBIX HUKOJSX, HAYHHAIOT MeCcTaMH I0-
JISIPH30BaTh TeMHOCepbIMH 1BeTaMid. C OCTAJbHLIMH aHOMAMHAMH MBI
IIO3HAKOMUMCS Jajee.

4. B cB3M ¢ CHHTOHWEH KPHCTAAJIOB HaxojauTcss HuX dopma.
Popma sBasercs HauboJee BaMHLIM JIHArHOCTHHUECKHM TPH3HAKOM
(cm., nanpumep, mn. 202, 348 u np.). Hexoropsie muuepaast o6uaa-
AT YacTo OnpejeneHHON (opMoil; HanpuMep, BHICOKOTEMIEparyp-
Hble aMaTHThl BCTPEYAOTCS] B BHJAE TOHKMX NpPH3M, JApyrHe MHHe-
panbl B Bujie TOHKMX Tabauuex u T. A. PopMa mposBieHHA MHHE-
PaloB OueHb Ba)XHa, HO, K COXAJEHMIO, XOpouo 06pasoBaHHBIC
KPHCTAMIBI B TOPOJAAX PeAKH, W OOJBIIMHCTBO NMOPOJ00OPasYIOIHX
MHHEPANOB BCTPEYAETCS B BH/AE HENPaBHIbHLIX 3epeH HMJAH Helpa-
RHJBHO 00pasoBaHHBIX KPHCTAJJOB.

5. Taxxe BaKHBLIM NMPH3HAKOM HEKOTOPHIX MHMHEpalOB SIBJASIOTCHA
pabofawliecs B HUX IBOUHHKOBHle o6GpasoBanua. HexoTopwie
MHHEPaJbl OYeHb MPOCTO OMNPEHeNsIoTCSl MO XapakTepy ABOMHHKOB.
K TakuM MuHepanam OTHOCHTCA, HalpUMep, KODPJAHEPHT, KOTOPHIA
HHOTJIA JaeT CeKTopHuajbHble TPOHHWKM (puc. 8,[) M HICCTePHHKH
(puc. 8, II), u mo 3TOMY NPH3HAKY €r0 MOMKHO OTJIHYaTh OT CXOA-
HBIX C HHMM KBapua ¥ MOJEBbLIX mnaTtoB. TPOHHHKH XapaKTepHLL
TAKXKe, HanpuMep, JJs AOBOJBHO 4acTO BCTpeuawumerocs B ahdy-
SUBHBIX MOpoAax TpuaumuTa. BecbMa XapakTepHBI MOJHCHHTETHUE-
ckue (cM. puc. 9, crp. 29) mBofinuMkH a5 HauGojee BAaXKHOIO M0-

P
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. ponoo6pasyoliero MHHepana — IVIarHOKJMa3a; MMOJHCHHTeTHUECKHE
. IBOHHMKH 371€Chb HMHOTJa JOBOJBLHO CHAOXKHBI, B TO BpeMs Kak y Cy-
. LIECTBEHHO KaJHEBBIX MOJEBHIX IINATOB— OPTOKJAA30B — MOJHCHH-
| TeTHYeCKHe JBOHHHKM HHMKOT/JA He BCTPEYalOTCH; 31eCh OHM 3aMe-
| HAKTCH NMPOCTHIMH ABONHHKAMHM, COCTOSIHMH TOJBKO M3 IBYX HH-
. nuBunoB. HyKHO TakiKe €K43aTh, UTO MOJHCHHTETHUECKHE JBOWHUKH
CueHb XapaKTepHHI IJf HEKOTOPHIX MHKPOKJIHHOB, B KOTOPBIX MABe
CHCTEMBI IMOJHCHHTETHUECKHX JBOHHHMKCB NEpecekarTcs MoJ YoM,
GIH3KHM K npAMOMY (KOHEYHO, B COOTBETCTBEHHOM paspese). TouHo
TaKHe Ke JBOHHHKH XapaKTepHLI s aHOPTOK/IAa3a, KOJEeHYaThle H
CepAUeBHAHbIE ABOHHUKH OOBIYHBEL Aasi pyTaaa (puc. 43—45 mHa
crp. 202) u T. A

Bbl BuaMTe, Kak MHOTAA MO OJHHM TOJBKO JABOWHMKOBEIM o0pa-
30BAHHAM MOXHO HEKOTOpBbIe MHHEpaJbl OYeHb JErKO BBHIJENHTH OT ,
HM noJo6HBIX MuHepanoB. [Ipu HaGAOAEHHH NOJX MHKXDOCKOINOM :
JIBOHHHKOBBIX 00Opas3oBaHMii HeOOXOAWMO HMeThb B BHAYy,! 4UTO Ta- |
KHMH HaOMOJEHHSAMH, T. €. ONTHYeckw, He Moryr OHThL pasJHYeHL! j
TaKne JIBOMHHKH, B KOTOPbIX JBOHHHKOBAs OCh:

1) nepnenauKyaspHa K HMelollelics B KpHCTalle MIOCKOCTH CHM-
METDHH, HIH

2) coBnajaer ¢ HMeiolleiicas B KpHCTalle OCblo CHMMETPHH JIO-
6oro—L,, L,, L, wia L,— HauMeHoBaHHA (ABOHHUKH ¢ OHHADPHOIO
OCBI0, COBMAAAONIEH ¢ YeTHHIMH — L., L, u Ly — OCIMH CHMMeETpPHH
KPHCTAJIJIOB, HE MMEIOT HHKAKOTrO cMbIicia, HOO 3TH UETHBIE OCH CaMH
no cebe ABAANOTCA MO MEHbIIEH Mepe JBOUHBIMH) WIH

3) nepneHanxyaapHa k HMejomeics B KkpHcraage ocu L, Ly
urg L, (HO me L.).

Hmes Tenepb B BHAY TO, 4TO OBIIO CKa3aHO O CHHTOHMH KpH-
cramioB (M. 2), MOXKHO BBIBECTH H3 TOJBKO YTO YKa3aHHHIX MOJO-
JeHHH caexyiouiee: U3 1) — B poMOHYECKOH CHHTOHHH HE MOXMET
ObITh ONTHYECKHX ABOWHHKOB MO NHHAKOWIAM M N0 KPHCTAJIOTpa-
(puueckuM ocaM, Tak Kak nocaeHHE B POMOMUECKON CHHTOHHH Iep-
NEHJHKYASIPHLI K MHHAKOWJaM; — B MOHOKJIHHHON CHHTOHHMH HE MO-
#eT ObITb onTHyeckux ABoiHMKOB 1o Bropomy (010) nuHakouay n
no sropoit [010] kpucramnorpauyeckod OCH; B TPHKIMHHOH CHH-
FOHHH, T/e HeT HMu L, HW P,, ONTHYECKHE ABOHHHKH BO3MOMKHBI 1O
BCEM MHHAKOHJAaM ¥ 1O BceM peOpaM; B 3THX TpPeX HH3IIMX CHHTO-
HHSAX BO3MOXHbI JABOHHHKH ONTHYECKHE MO BCEM OCTalbHBIM IDaHAM
H peGpaM;

U3 2) — onTHyeCKye NBOMHHKH B OJHOOCHBIX KPHCTAMNAX HEBO3-
moxHbl o [001] u [0001], B pomGuueckoi mo [100], [010] u [001] u
B MOHOKJHHHOH no (010);

U3 3)—B OIHOOCHBIX KPHUCTRJIJMaX HEBO3MOMKHB JBOHHHKH
ONTHYECKHE TO NPHU3MATHYECKHMM TpPaHsAM J000Tro TMOJOMEeHHS HIK
CHMBOJIA (OTCHOJa, Mex]y NpOYMM, NMOHATHO, MOYEMY TMOJ MHKpPO-
CKOTIOM Bbl HUKOT/Ia HE BHAHTE ABOHHUKOB KBApLa, XOTsi TNPH3MaTH4e:
CKHE JIBOHHUKH — OPasuIbCKHe M A0(HHI — Y HErO HE OUEHb PEJIKH).

6. CaeayrouiuMm CBOMCTBOM, OYeHb Ba)KHBIM B KauecTBe JAHMAarto-
CTHYECKOro NpH3HaKa, ABAAeTCs cnaiHocTh, Bul 3Haere, uTO OHA J€-
JUTCA HA: B BhICLIE(i CTENeHH COBEPUIEHHYIO, BeCbMa COBEPIICHHYIO, J
ficHylo W T. A Hexoropble MuHepaabl OTAMYAIOTCA OT JAPYrHx By

1 Cu. ,OcHoBu® nm. 111—115. . 3 4l
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HMEHHO TOJBKO CHAafHOCTLIO, H, YTO caMoe BaxHOe, HEKOTOpBIE KY-
OuueckHe MHHEpPadsl (KPHCTAWIBI) OTIHYAIOTCA OT aMOP(HBIX TeT
HMEHHO TOJABKO OJHHM NpHCYTCTBHeM cnafiHocTH. Ecam Bbl BHaMTE
MHHepaJ, KOTOpPbiii BBl CKJIOHHBI TPHHATH, HAaNpuMep, 3a omnagi, 3a
amopchHOe BEHIECTBO, a MeX TeM B HeM HabJaIojaercs cna#HOCTb, TO
BBl He HMeeTe IpaBa 3TOro JAenarth, MOTOMY 4YTO CHAaWHOCTb CBOi-
CTBEHHA TOJBKO TeJaM KPHCTAAIHYECKHM M 34BHCHT TOJbKO OT
BeKTOPHANBHOCTH KPHCTAMJIHUECKOro Bemecrtsa. B paccmarpusae-
MOM Cjydae HaJuuyHe CHaiHOCTH 3acTaBjseT TOBOPHTb, UTO MHHE-
pan kyGuueckui, a He aMopdHHIA, T. e. He omal, a, ckaxeM, (ao-
opur.. Taxum oOpa3oM, Bbl HHKOrZa, €c/idi BHHMAaTeNbHO paccMoOT-
pHTEe nopolny, He MpHUMeTe aHaJbIIUM — O4YeHb BAXKHBIH Mopojgoobpa-
3VIOUIMIA MHHEpaJ, WHOTJa BCTpeyawmuica B Juabaszax ocoboro
€COCTA4BA — 33 CTEKJO; ecJqu Bl GyJgere BHHMATEJBHO €ro paccMar-
PHBATH, TO, IPH JOCTATOYHOM YHCJEe pa3pe3oB, HaljJeTe B HeM cnaw-
HOcTh. HMuorna, eciu Bel He npuberaere K TOYHBIM METOJAAM HJH K
WMMEPCHOHHOMY criocofy ompepeseHMs KO3(hHIHEHTa MpejoMIeHHs,
AHAABLUUM — M BOOONle NOA00HBIE MHHEpaJbl — BBl OT CTeKJa He
OTAHUYMTE, H TOJLKO HATH4YHEe CHAaHHOCTH, eCJH, KOHEYHO, HeT KpH-
crammmaeckux (opmMm, cpa3dy BaM yKa3blBaeT, 4TO 3TO He CTeKIo, 2
Kako#-HuOy b KyOuueckuit mMuHepan. Hamuuwe dopm camo no cebe
JAO0CTATGYHO, uTOOH YTBepIKAaTh, YTO BEHIECTBO HE CTEKJO.

M3 ocHoB xpucramaoonTHKH u3BecTHO («OcHoBeI», nm. 103b,
104b u d), KaKMM BaXKHBIM JHArHOCTHYECKMM NPHU3HAKOM SIBJISETCH
CIMAHHOCTL s Pa3JHUYeHUS TAaKHX BaxHBIX U3 MMaBHEHIIHX MOPOJO-
0OpasyrIiux MHHEpaJOB, KakKk THPOKCeH MW poroeag oOMaHKa.
Kpome Toro, s emle pa3 MOBTOPSAI, YTO CNAafHOCTb WHOTAA MOXKET
OHITh Y MHHEpana, MOXeT pealu30BaTbhCsl B TpellldHy B Habmonae-
MOM 3epHe, HO B JaHHOM wiaHd(e, BCAEJCTBHE H3BECTHOrO HAKIOHA
K nopepxHoCTH mauda, BB 3TCH TPEIIMHBI HH B KAaKOM ciayuyae He
yeuauTe («OcHoBbi», m. 99).

Ot cnafiHOCTH HAaJ0 OTJAMYATh OTAEABHOCTE. TpPEUiHHBI MOCHE[-
HEH (MJOCKOCTH CKOJBbXEHHA) B HIMH(e NpOXOoAAT B BHJE COBEp-
LHIEHHBIX MNPAMBIX HENPEPHIEHO uepe3 BCe 3€PHO, B TO BpeMA Kax
TaKHe HENpepbIBHbIE TPellHHbl Ha0/04alTcsd HHOrAa TOJLKO Y MH-
HEPaJIOB C BHICUIEH CTENeHH COBEPUIIEHHOH CHAWHOCTBIO (CJAK0JIB,
XJ0pUTH). Boobuie rosops, TpemMHBI CHAHHOCTH MOYTH BCErjaa
NPepPbIBUCTHI. '

3jiecb HYIKHO CKasaTh, UTO HEKOTOpPBIE MHHEpalnbl B H3BECTHBIX
YCIOBKAX MOTYT COBCEM He MPOABAATH cnaiHocTH. Crosa OTHOCHTCS
aBruT (B a(pysuBHbIX mopojax). Bmecre ¢ Tem Apyrue MHHEpaJbl,
JYI KOTOPBIX CHAalHOCTb He XapaKTepHa, HHOrJa TMpOsSIBAAIT Mpe-
K[PACHYIO CIaiHOCTh MMEHHO B 3((V3HBHHIX mopojgax. Sl yxke yno-
MHHaJI 00 3TOM B Kypce KPHCTAMIOONTHKH OTHOCHTENbHO OJHBHHA.
270 O4YeHb BaKHOE OOCTOATENLCTBO B TOM OTHOIIEHWH, YTO HHOTJA,
BHJIA COAHHOCTb OJIMBHHA, Bbl MOKETE INPHHATL €ro 3a NMHPOKCEeH H,
He TIPOBEpPHB JIOMOUIbIO OY€Hb MPOCTOro crnocoda, TeM caMbiM Cc/c-
aarb rpyoyio omuoky . .

1 [lpofinukn H [cnaliHocTe 1Ra10T BO3IMONKHOCTD YCTaHOBHTH CAMYIO BAXHYIO
ONTHYECKYI0 KOHCTAHTY MHHEPanoB, Gojee BaXHYyw0, 9€M TOYHaf BEJMYHHA NpENOM-
JeHHs, 3TO — ONTHYECKY0 opueuTupoBky. Ee s G6yay BCIOAY npHBOANTG JIA BALIHX
TOUHBIX HCCAENOBAHHMA,

R ——
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6a. Boime npusoaurcs TaGauuka, 3auMcTBOBaHHas W3 «OCHOB»
(n. 110) u pawomas XapaxkTep yracaHus MHHEPaJOB OTHOCHTEJBHO
TPEllHH CMaHHOCTH, OTPAHHYEHHH M YIJMHHEHHH WJIM YIJIOLIEHHH HX
paspe3oB B maugax. HopmaJbHble K NAOCKOCTH HLIM(a TPEHIHHBI 1
NJIOCKOCTH OrpaHHYeHHH He [O/KHBI CMEILaTbCsi B CTOPOHY TIpH
ONycKaHuH C(OKYyCHPOBaHHOTO TyOyca MHKPOCKONA W JIOMMKHEI
NpeAcTaBIATbCA [MOJ MHKPOCKONOM B BHJe Haubonee TOHKHX
npameix  (Ocuosel, n. 98).# [lpsmbre xkpectl 00603HAYAIOT MpPA-
MOEe HJIH CHMMETPHYHOE, KOCBbl€ — KOCO€ yracaHHeé OTHOCHTEIbHO
NMepeyHCJeHHBbIX 3JeMeHTOB. B ciayuyae BO3MOXKHOCTH H NPAMOTro M
KOCOro yracanus, yanle Hadmopawuieecs obGo3naueHo Honaee Kpyn-
HbIMH KpectaMH. Lludper pawot nymktel «OcHoB», rae JAaHsl 00b-
SCHEHHS.

[Tonb3oBaTbea MAHHBIMH 3TOH TaOJMIE 2 A48 CKOJbKO-HHOYIb
CrpeeNeHHBIX 3aKMI0YeHHH MOXHO TOABKO B TOM ciyuae, ecid Ha-
OI0ICHUS TPOU3BEJCHH HE Ha OJHOM-JIBYX, a Ha HECKOJbKHX pa3-
pesax ‘muHepasa. Ho ¥ B mocaenHeM cayyae ONpejesieHHBIE 3aKJI0-
YeHHST OTHOCHTEJBbHO CHHFOHHH MHHEpaja TOJbKO Ha OCHOBAHHH Ta-

1 Ecan BHAHB OBe CHCTeMEl TakHX TPElUIMH, To o6e falT  6cezda KOcoe yra-
caHHe.

3 Kak, cipocH1e BH, PasiugYath CMailHOCTh NMHHAKOHAATBHYI0 OT NPH3MATHYECKON ?
Jlns Hawux MeTosoR paGoTE 3TO MPOH3OHAET caMo coboi; HanpHMep, BBl BHIHTE
nBe, MOA NPAMBIM YrJAOM, TPEUIMHB B MUHepate, MPUHHMAECMOM BAMH 32 UHPOKCEH;
BHAHTE, GTO TPEUIMHH CTOAT HOPMATbHO, W MHHEPAA MO HMM FacHeT; CMOTEHTE Npo
HaNKCaHHOE O MNHPOKCEHe H BHIHTE, YTO Y 3TOr0O MHHerana cnafiHocTs Mo MpH3Me,
W 3aKJAI093eTe MO3TOMY M3 TabAMUKH, YTO OHA AOMKHA AABaTh KOCOE yracaline. 3HauuT
BAI MUHEPaA He MUPOKCEH H He aHAANY3HT, a MOKET GhiTh ONHBHIONM; STOT MUHEPAT
pombuuecknii, W W3 TalAMYKH BHIHO, YTO HOPMAAbHHE TPEIULUHLI TOALKO MEaKoH=
nanbHON cnafiHOCTH POMOHYECKOro MHHepana AaloT BCerja npaMoe yracaune H T. WL

N
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KOoro ponma Ha6aONeHWH MOJyuawTcs Bechbma penko. EcaM, HanpH-
MEp, CEeHYeHHsA MHHepaJsa B 4YHCJIe, CKaMXKeM, OJJHOro JIecATKa BO BCeEX
caydasnX OOHAPYKHBAIOT NPAMOE MOracaHHe OTHOCHTENbHO TPELIMH
CMAafHOCTH Pa3JHYHOTO HAKJIOHA, T. €. ¥ HOPMAaAbHBIX K MJIOCKOCTH
WaH(pa 1 HaKJIOHHBIX, TO MOXHO C OueHb GOJbLION jxoMeft BEpPOAT-
HOCTH YTBEPIAaTh, UTO Mepes HAMH OAHOOCHBLIH HJAH OueHb OJaU3-
KHI K OJHOOCHOMY MHHepal (MyCKOBHUT, OHOTHT H Mp.) ¢ NHHAKOH-
JanbHOM cnatinocteio. Ecam ke xorsi 6ul B OJTHOM cayyae MOJyYH-
JOCh KOCOe yracaHue, TO MOXHO CJeJaTh BIOJHE ONpejeaeHHoe
sakaovyenne: Habmaogaemast CmafiHOCTh He MOKeT OBITH THHAKOM-
JANBHOH CIAafHOCTbI0 OJXHOOCHOTO MuHepana (B Tabaiuuke B Bepx-
Hell CTPOYKE MepBBIX IBYX CTOAOHOB TOJMbKO NPSAMBIE KPECTHI) HH B
KaKOM cJaydyae; HanpuMep, ecju TNPealogaaranoch, 4to mnepeja Habmo-
jlaTeneM MYCKOBHT MM MEJMJHT, TO MOXHO YTBEpXKIaTh, YTO HC-
creayeMBIi MHHEPaJ He MoeT ObITh HH TeéM HH APYTHM (H3 MOXO-
JHMX Ha 5TH MHHepadbl MOKeT ObITh TPEMOJHUT BMECTO MpexnoJaa-
raBiierocss MYCKOBHTAa MM ILOHSHT — AJXA Meauauta). Touwo Tak
)K€, ecad npeanoaarajics, HampuMmep, anaTHT, a B OJHOM U3 CHMMe-
TPUYHBIX PA3pe30B MOJYYHJIOCH KOCOE yracaHwe, TO 3TO HaBepHOe
He anaTHT (aHZANYSHT WJIH TOmas W np.). B HCKIOYHTEIBHBEIX CIY-
Yagx MOxer MNOJYYHThCA INpgmMoe yracanpe Jaxe Tam, TJe eMy
Boobme ner mecra (Ocuoswel, m. 103d),

7. CreayioniuM OuYeHb BaXKHBIM CBOMCTBOM NOPOAO0OGPasyIOUIHX
MHHEpanoB fBASEeTC HMX OKpacka. Eciu 6 mopozoodpasyioniue
MuHepaabl He Onlin B GOJBUIMHCTBE CAy4YaeB B LIH(aX COBEpPUIEHHO
6eCuBETHLIMH, TO MO OKpacke MBI MOTVIH Obl PasMHYHTL MHOTHE MH-
Hepanbl. K coxaneHdio okpacka 31eCh Mamlo JaeT, HO HHOTr/a BCe-
TaKH BBl II0 OKPACKe MOMETe OIpe/leJeHHO rOBOPHTb, UTO Y Bac He
JIAHHBIH MHHEpan, a japyroi. Hanpumep, ecin Bol HMeeTe HECKOJABKO
3ejleHOBaTH B maH(e (HOPMAJbHOHM TOJIIMHBEI) MHHepas,! kKoTo-
PHIfi BLI XOTHTE NPHHATH 33 OJAMBWH, TO MOMHO CKa3aTh, 4TO 3TO
Ha 99% wue OMWBHH, MOTOMY YTO OH B TaKuX HIH(pax OblBaeT MOUTH
BCEerza coBepuleHHo OecuBeTHuIM. Mbl Oy/eM B HallleM paiabHeiiieMm
0OGBACHEHHH BCErga OTTEHATh, UTO JAHHEIN MHHEpal MMEeT, CKaxeM,
OTTEHOK TaKOW-TO AJAs TOro, 4ToOBl yKas3aTh, YTO 3TOT OTTEHOK CTa-
HOBHTCS MHOT/JAa OYEeHb BaXKHBIM JMArHOCTHYECKHM mnpH3HakoM. Ha-
npuMep, HauMHAKNIEMY TPYAHO OBIBa€T WHOTAA OTAMYHTH TONA3 OT
poMOHUECKOTO NMUPOKCeHa. B HEONMBITHBIX pyKax aTo OGmIBAeT BCerja,
XOTs accouualHd, COOTBETCTBYIOIIHWE TOMY H JDYrOMYy, PasHYHH.
Ho ecau BBl BHnuTe sicHO B maude (HOPMaJbHOH TOMIIHHE) Kakoii-
HUOYIb IBETHONU OTTEHOK B 3epHe, MPHHHMAaeMOM 3a TOMas3, TO Npea-
MONOXKeHUe Bame OouHG0YHO. :

8. Kpome TOro, okpacka MHHEDAJOB MMEeT BaXKHOe 3HaYeHHe'
B TOM OTHOIIEHHH, YTO MNOpPoxoobpasylillue MHHepaabl B 60Jab-
IIHHCTBE CIy4YaeB aHW30TPOTHEl, B CBAI3H C YeM HaXOUATCH SABJCHHS
NIeOXpolaMa, O KOTOPHIX MBI 3HaeM H3 Kypca KPHCTaNJIOONTHKH
(OcroBel, . 64). Hanpumep, ckaxeM, TypMaJdHH BH HHKOrJAa He CMe-
niaere ¢ 0OBIKHOBEHHON POTOBOH 0GMaHKOf, ecnu 3HAETE, YTO CXema

1 B mandax nopMansHoll TOMIHHK KBAPI W NAACHOKAa3ul He HOMKHB HMETh
uurepdepeduHonHofi OKpacku Bulmle XeAToBaTo-6enoi, OPTOKJAA3 — Ebille CBETAO-
cepoii, MOHOKAHHHBIA NUPOKCEH HE MOMKEH NOMAAPH30BATH HEMHOMANHHOBHIMH

upeTaMH H T. A,
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abcop6umu 18 TOrO M JAPYroro COBepuIeHHO pa3anuxa. Kpowme
70ro, 1 yKaXy Ha IJIEOXPOHYHLIE JABOPHKH BHYTPH CaMHX No cele
GecuBeTHBIX MHHepasoB. MHOrza ToabKO Mo OJHHM 3THM IJIEOXpO-
HYHBIM JBOPHKAM MOXHO OTJHYHTb KODJHMEDUT — OHHM 316Ch HMEIOT
JHUMOHHO-JKEJITYI0O OKPACKY, MEHSIOINYIOCS NMPH BpalleHHH 3epHa a0
GecluBETHON — OT OuUeHb MOXO0XKHX HA HEro mJaruokaasa, Ksapua
H T. A [lneoxponunsie NBOPUKH HE pPeIKH, HANpHMEp, B XJOPHTAX,
HO HHKOTJa He HaOmoAalTcd B CEepPrNeHTHHAX, MHHEpajaax, He OTJAH-
UHMBIX HMHOT/Ia ONTHYECKH OT XJOPHTOB.

9. OrpoMHOe OOJBIIHHCTBO NOPOAOOOPA3YIONIMX MHHEPATIOB,
C/IHAaKO, KamyTrca B muMdax cosepmeHHo OecuseTHsiMH. B artom
caydae AJs MX DasNHueHHs NPUXOMNAT Ha [TOMOIIb BCe Te SIBJEHHS,
KOTOpHIe CBfi3aHBl C MX cBeTonpexomieHueM. Ha ocHoBanuu npe-
JNOMJICHHA Mbl pa3OHBaeM BCe HANTH MHHEPAJbl HA OTAEJAbHEIE TPYIIIHL
Beuay OeclBeTHOCTH MHHepaJOB BC KapTHHA MHHepaJa B
maHge cBasaHa ¢ 3¢ @eKToM NpeNoMACHHS, KOTOpPOe ABJIAETCH
OYEeHb BAXKHBIM JHArHOCTHYECKMM KpHTEpHeM MNpH Tex crmocobax pa-
60THI, KOTOPLIE MBI MM&eM B BHAY. Bbl 3Haere, UTO C MpeJOMIEHHEM
CBfI3aH, BO-NEPBHIX, XapaKTep OrpaHHueHHdA. Yem BHIIIe HIH HHXKE
DPEeJOMIEHHE MHHEpata IO CPAaBHEHHMI0 ¢ KaHajackum GanbaaMowm,
TeM pe3ue BhIJENsETCS ero orpaHuuende. B oueHb BHICOKO mpesoM-
ASIOUHX MHHepajax, TaKuX, Kak rpaHar, WHPKOH, c(peH, orpaHyueHus
HX NpPeACTaBJAIOTCH B BHJE TOJCTHIX UEPHLIX KOHTYpPOB. Bul 3Haete,
uUTO BKJIOUEHHMS BO3JyXa B KaHAACKOM ‘Ganb3ame BCerjga BhIpa-
AITCA B NMPOXOAAIIEM CBeTe B BHJE YEPHOro KPYrJIoro okKafmie-
EHsl, B BHJIE OUYEHb TOJCTOH YepHOH JWHUM, YTO 3aBHUCHT OT BeebMa
3HAYUTENBHOTO PAa3MHyHA TNpesoOMJIeHHH KaHajackoro OGanb3ama u
BO3/yXa, KOTOPHI HAXOJXUTCS B NMy3bIpbKaxX BHYTPH Oanb3ama.

3areM B 3aBHCHMOCTH OT NDEJOMJEHHS HAXOIHTCA M XapakTep
NMOBEPXHOCTH MHHepana. MuHepann!, B KOTOPHIX NPEJOMICHHE Majo
OTAHYAETCA OT TNpeJOMIeHHs KaHajackoro 6anb3ama, KaxyTcs
B maH(e COBEpPUIEHHO TIafKMMH, MMEIOT COBEPIIEHHO CrJa)KeHHYIO
NMOBEPXHOCTb, M €CAM OHM HAXOIATCA PSAAOM C KaHajgckuM Ganb3a-
MOM, TO B NPOXOAAIIEM CBETe MOBEPXHOCTb MX COBEPIIEHHO He OT-
JWYaercs OT TAaJKOH TOBEPXHOCTH MycTOro Mecra B uutude, 3a-
MOJHEHHOTO KaHAACKUM Ganb3amoM. Uem BhLIIE HJIH HHXKE IPEJoM-
JeHHEe MHHepana o CPaBHEHHIO ¢ KaHajckuM 6aib3aMoM, TeM pesue
OTAHYAeTCs ero MOBEPXHOCTh OT MOBEPXHOCTH KaHajAckoro 6anb-
5aMa M, MepexoJs 3a H3BeCTHBHIE MMpejedbl B COOTHOIUEHHAX Mexay
KO3(UUHEHTOM TNPEJOMJAEHHsI MHHepasa M KaHajckoro Oanbsama,
f1OBEPXHOCTh HAaUMHAET Ka3aThCA TAKOW, YTO MBI HA3blBa€M ee wia-
rpeHeBo MM MOBEPXHOCTHIO BAaTMaHCKO# OGymaru. DTa marpeHesa:
NMOBEPXHOCTb OMSTH ARJNSETCH OUYEHb BAXKHLIM NMPH3HAKOM AMs pas-
JHYCHHA OuYeHb TOXOXHX JAPYr Ha Apyra MuHepanos. Hanpumep, bl
AOKHBI HaOMBAaTh T1a3, paccMaTpHBas IIArpeHeByl0 IOBEPXHOCTb
anaTuTa, NMOTOMY YTO eCJH Bbl He Gynere pasiauyaTb y 3TOro MHHe-
pana marpeHeBoil MOBEPXHOCTH, Bhl BecbMa JErKO MOMKETE CMellaTh
ero ¢ TAKMM MHHEpanoM, KaK HedeauH, T. . claenaere rpydeimyio—
HEeJIONYCTHMYI0 — OIIHOKY.

Kpome TOro, Kak cKkasaHo B Kypce€ KPHCTAIIOONTHKH, NPEJOMIE-
HHe BJHSET B TOM OTHONIEHHMM HA CBOHCTBA MHHepana B uuHde, 4TC
Yy MHHEpajia NOABJAETCH H3BECTHBIA pensed. BBICOKO MpeaQMaAfA.
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piHe MHHEpajbl KaxyTrcsi B waude Gosee TONCTHIMH 10O CPABHEHHIO
€ HH3KO MNpPeJoMIAMIMMH, Kak Obl BO3BLIIIASCH HAJ TCCACHAHHMH
B BHJe posHOro naato. Haoboport, B 3KIOTUTAaX, COCTOSIIMX H3 BHI-
COKO TMpPEeNOMASIOIIUX TpaHaTa W NMHPOKCEHA W HPHCYTCTBYIOLIErO
HHOrza ropasgo Gosee HH3KO NPeJOMISIOIIEr0 KBapua, MHocaen-
HUH B NPOXOJAAIIEM CBETEe KaXKETCs B BHAE AbIPp B maude, Kak Obl
MYyCTBIX INPOMEKYTKOB, HAXOMISIMIUXCA MEK/JAY MEPBbIMH JBYMS MH-
HepaaamH. Beesenue aHanuaaTopa cpasy e NMOKa3blBAeT, 4TO 3/ech
HEe JIBIPBl, a CP4BHHUTENbHO HH3KO NPEJOMIAAIOUIHH MHHepas —
kBapu. [lostoMy s—eme pa3-—He MOry C JOCTaTOYHO# HACTO#-
UHBOCTBIO OTTEHHMTb OTPOMHOE 3HaYeHWe NpPHYYeHHs Iaasza K yaa-
BJIHBAHHIO BCEX CBOKHCTS MHHepasa, CBA3aHHBIX C €ro NpeJoMJso-
meH cnocoOHOCTBIO: MpexJe Bcero nojnocka Dexke,! 3atem xapak-
TEpP MOBEPXHOCTH, OTPaHHYeHHA H peabed.

Hakonen, B BuicmIe#l CTeNeHH BAXHO NPHYYHTH I'Ja3 K TaK MHOI0
Ha3BaHHOMY aucnepcuoanomy sddekry (OcHoui, n. 88). HMwmenno,
H3 JABYX CONDHKACAOIIHXCH COBepUIEHHO OeclBeTHRIX MHHEPAaJOB
TOT, KOTOpBIH HMeer O0oJee BBLICOKOE MPEJOMJIEHHE, KaXKeTcs
e maude 3seaeHoBarThIM (eqe 3aMeTHO), GOJee HH3KO INPEJOMJII0-
IHA — 30JOTHCTO-KeATOBaTHIM. Bo3dbMurte wWaAH( CBEXEro MHKPO-
KJAWHOBOTO TPaHUTA M, cajfchb 3a paboTy ¢ MHKPOCKONOM, CMOTPHTE
GKpacKky — B NPOXOIsiLleM cBeTe! — MHUKDOKJHHA M KB4apla B HX
cThike (pH 3TOM XOpOLUIO, €CH OHA MMEercs, cABUraTh auadparmy,
HaxO0JfALYIOCH I0J CTOAMKCM MHKpockona). Pas sameTHBIIM 3TOT
a(hexT HA THUX ABYX MHHepaslax, Bbl BCKOpe 3aMETHTC €ro W B
CTBIKE MMKPOKIMHA C KaHaJCKHUM 0alb3aMOM M Jlaxe B CThIKe MHUKPO:
KiuHa U anb0OuTa (MepBbld MXKeATOBATHIM, BTOPOH 3€JeHORATHIN), He
rOBOpPS yaKe O CThIKaxX OpPTOKJAasa H oJurokaasa. Ilonbsy ot sarpa-
YEHHOrO Ha 3TO BPEMEHM Bbl Ceiyac Ke IMOJY4YHTe B CHIABHOM Ghaer-
YEHHH MHKDOCKONHYECKOTro H3yueHHs Haubojee HA 3emiae pacnpo-
CTPAHEHHBIX TPAHUTOMIHBIX NOPOJ.

10. K oueHb BaKHBIM JAMATHOCTHUYECKHMM IpH3HAKAM MHHEPANOB
10/ MHKPOCKOTIOM OTHOCHTCA HX JABYMPEIOMJEHHE, TaKk KaK OT I1oc-
JEJHEero 3aBHCHT HHTep(hepeHUHOHHAsd OKpacka pa3pesoB 3THX MH-
repaaos B muudax. Ho HUKOrja He caeayer ymyckatb M3 BHIY, UTO
¥HTep(epeHIHOHHAasE OKpacka 3aBMCHT OT TOrO, KaK MPOLIIO cede-
HHe MO KpHCTaady MHHepaJa, a TakkKe W OT TOJMMHB HiaHda.
B wmukdax obGurunoi TosuuHbl (oK. 0,03 MM) uHTepdepeHUHOHHAA
OKpacka KBapua H MJarHOKJAa30B Be JOMKHA ObITb BHILIE KEJTO-
BaTo-6enoit (cM. mpHMeyaHHe K M. 7 Ha CTp. 22).

11. (K HeManoBaKHBIM JHATHOCTHYECKHM TNPH3HAKAM MHHEPAaloB,
TGPHTOM NPH3HAKaM BecbMa OBICTPO M JIETKO ONpeJe/sieMbiM, OTHO-
CHTCS TaK Ha3blBaeMOe YAJHHEHHE MHHEPAJIOB: €CIH C y/WIHHEHHEM
paspesa MuHepaia B waMde cosnajaer Gojbliasi OCb CeYeHHd, TO
VIJHHEHHE Ha3bIBAETCA MNOJOMXKHTEIbHBIM, B MPOTHBHOM CJaydaec
orpuuareapHpm. Ilpeacrassre cebe, uto y Bac B waHde HaAXOAHTCA
GecuBeTHHIH MHHEpald, MOXOXKHA Ha POrosyild OOMaHKY, HO HMEO-
M BO MHOTMX HabalomaembiX B IUAH(e ceyeHHsx Gosnee HHU3KOeE

1 Qcuoel, n. 87a—s. HanoMuio MaeMOHMYECKOE MPABHAO OTHOCHTEIBHO MOAOCKH
Bexke: npu MONHHMAHHH TyG6yCa MHUKPOCKONA M0AOCKA NepeMemlaercs Ha MOJ0XKH-
Teasunii, T. . Gonee MpPeNOMASIOMAN, MPH ONyCKanHMH HA OTpHNATEABHEIN, 1.'e.
MeHee nperoMAsIomHil MHnepan.
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JABYNpPEJOMJIEHHE, TAK YTO Bbl HAYMHAETE COMHEBATHCS, IEHCTBII-
TEJBHO JIKM 3TO porosas oOMaHKa; TOrja Bbl NONpobyHTe MocMo-
TPeTb Ha 3HAK V/JIMHEHHWS, W €CJId HaljJeTe, YTO OH OTpHIATE]eH,
TO 370 Cpasdy e NMOKaMeT, YTO MHHepaJ HH B KOEM CJy4yae He MO-
et ObITh POroBod OCMaHKOM, H, BepOSITHO, 3TO OyJAeT BOJMACTOHHUT:
y OecuserHoii B maH(ax poropoit 0OMaHKH, TPEMOJHTA, 3HAK Y/JIH-
HEeHHs Bcerjga AOJKeH OblThb MJIOC, a Y BOJJIACTOHHTA 3HAK YIJAHHE-
HHA MOMXKeT OBIThb H MOJOXKHMTEJbHBIM H OTpHUATelbHBIM. Wiu, Ha-
npuMep, BBl CKJIOHHBI NMPHHATH MHUHepaJ 3a amatuT. Bel nmposepsiere
BHAK €ero yAJHHEHMs M HAXOJAHTE, YTO Yy Hero Y/JIHHEHHE [OJ0XKH-
TEIbHOE; TOrja 3TO CKOpee He amaTHT, KOTOPHIH HMeeT IOYTH
BCErja, a B H3BEPXKEHHBIX NOPOJax Bcerja, OTPHIATEIbHOE VAJAH-
HEHHE, U H3 [TOXOXKHX HA HEero MHHEPAJOB MOMKHO MOJ03PeBaTh MIH
IOUBHUT Hau Meauaut. OTMeuy elle, 4TO Y CHIIHMMAHHTA YIJIHHEHHE
JO/KHO OBITh [MOJOXKHTENbHBIM, Yy AaHAaJy3HTd — OTPHLATEJbHBIM,
y UOH3UTA H 3NHAOTA YAJHHEHHE MOXeT OblTb B OJHHX CaIy4asx
NOJIOKHUTENbHBIM, B JDYTHX OTPHIATENbHBIM. DBOJblIoe 3HaueHue
3HaKa YAJHHEHHUS (MAM YNJIOLIeHHS) MPOMCXOAMT, KOHEYHO, OTTOTO,
#MITO 3TOT 3HAK JaeT MO CYUeCTBY OJMH M3 NPH3HAKOB OPHEHTH-
POBKH MHHEpaJOB, T. e. Haubojgee BaKHOH HX XapaKTEePHCTHKH:
BEJb M 3HAK -+, T. €. HeonpejgeleHHbIH, HaeT BIIOJIHE ONpeJeleHHYIo
XapakTepHCTHKY ONTUYECKOH OPHEHTHPOBKHM, ‘@ MMEHHO, YTO C yIJIH-
HeHHeM (MJIM ynJolUleHHeM) MHHepaJa COBHajaeT ocb Nm. :
12. Boapmyio ycayry, ocobeHHO KOrga 'Hag0 OBICTPO M JErKo
pacno3HaBaTh HMMEILIHecsT MHHEepaJjbl, NPHHOCHT HCCIeLOBaHHE HX
COCTOfIHHSI B CMBICTE XAPaKTEPHOTO I HEKOTOPBIX MOXOMKHX MH-
HepanoB BTOPHYHOTO HX H3MeHeHus. TaxkuMm o6pa3oMm, OYeHb 4acro
BBl MO XapakTepy H3MeHEeHHS CMOXKEeTe OTJHUMThL TaKkue TPYIHO pas-
JUYHUMBLIE B NPOXOJAAIEM CBETe MHHEPaJbl, KaK MOJEBble MLINaTLl
CVIECTBEHHO-Ka/lHeBble, HJIM OPTOKJAa30BEIE W MJIArdOKJIa30BbHIE.
HsMenenue cynlecTBeHHO-KaJqMeBOTO LINAaTa BeAeT K TOMY, YTO 3TOT
MHHEpajs MyTHEeT W npHoodperder OypoBarblift LBET, a NPH MOMYTHE-
HHH, BCIEJCTBHEC M3MEHEHHSs MJIAarHOKJIa30B, MPOHUCXOAUT OOBIYHO HX
nocepeHue B NpoXojaslleM cBeTe. Bo MHOrMX NOpojAax MOXKHO
HAHTH Ja)ke B NPOXOAfNIEM CBETE, CKOJbKO Yy Bac TOrO H JPyroro
BHJa MOJEBHIX IINATOB, TOJBKO MO XapakTepy WX H3aMeHeHus. [laa
3TOro cJAeayer NOCTynarh ciaeayiomum obpasom. Kakum-nubo ny-
TEM — TOYHLIMM METOJaMH W/JIH TO HH)KEONMCAHHBIM TMPH3HAKaM —
Bbl HAULTH, YTO H3 JBYY CONPHKACAOLIMXCA B UIIH(E 3epeH OJHO
NPHHAJJMENKHT MJ4ardoKaasy, JIPYroe OPTOKJIA30BOMY I10JEBOMY
minary. BRIBOIHTE aHaAAM3aTOp M CTapaiTech VIOBHTb pa3idyue B
Ipoxoaauiem csere. To Ke camoe NPOJeJNbIBAETE HA JPYrOM CThIKE
8THX MMHEpanoB H T. A. MoxHO cKa3aTb, YTO NPH BHHMATEJbLHOM
OTHOIIEHHH K JeJay Bbl, JaKe Npd HeOOJbIIOM HaBbIKe, HaBEpHOE
VJOBHTE W B MPOXOASAIIEM CBeTe PasaMyHe MEXAY 3THMH MOJEBBIMI
ImaTaMy, eclMH OHM, Kak 5TO uacTo ObIBaeT B HM3MEHEHHHBIX IOpO-
JlaX, HeCKOJbKO NoMyTHeau. TOYHO Tak K€ M0 XapakTepy H HMHTEH-
CHBHOCTH H3MEHEHHs Bbl HEpPeJKO CMOMKEeTe OT/JIHYaThb B TPOXojs-
IleM CBeTe MOHOKJHHHblE NMUPOKceHb or pomOuueckux. [lpu npo-
YHX PAaBHBIX YCIOBHAX IepBble BCerja OKa)KyTcad MeHee H3MEeHeH-
EbIMH HJH COBEpPINEHHO CBEKHMH, B TO BpeMs Kak BTOpble OyayT
OOHApyKHBaTh NMOTEKH OT MeJe3HCTHIX OKHCJIOB MM OCaXACHHE 110
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TpeuiuHaM auGo nmo nepudepun sepeH rps3HO-3ereHOBATO-GypoBa-
ThIX 3eMIHCTHIX NPOJAYKTOB, Tak 4To Jgi000e 3epHO B MOpOJE pOM-
Ouyeckoro mupoKceHa GYNeT OTIMYATHCS M B NPOXOAILEM CBETE OT
71060ro 3epHa MOHOKJIHHHOTO NHPOKCEHa, a B 9TOM Kak pas M co-
CTOHT yMeHHe CMOTpeTh WIH(BI ropHeix mopoxa. Hyxuo scerja npu
paccMoTpeHHH UIH(OB crapaThcs BO 4To Obl TO HHM CTa’ko, pac-
103HaB NPHPOAY MHHEpana KakMM-IH00 myTeM M yOeAUBILUHUCD,
4TO 3TO MMEHHO JAHHBIH MHHepaJ, CPaBHHTL ero ¢ JAPYruM HOXOMKHM
Ha HEro MHHEPAaJOM B MPOXOJASIIEM CBeTe. DTO BaM IPHHECET OFPOM-
HYI0 NOMOWIb B TeX CaAy4yasX, KOrja BaM HYXHO HOACYHTHIBATH
X0t Obl 'TIPHOJH3HTENLHO KOJAHYECTBEHHO-MHHEDANOTHYECKHH CO-
CTaB TOPHBIX TMOPOJA: BeJb B CKPEHIeHHLIX HHKOJAX pas3JduHble Ce-
YeHHsl OJHOr0 ¥ TOrO X€ MHHEepaja BHINVIANAT TNOUYTH BCerjga pas-
auyHo. O6paimas BHUMaHHe Ha NMPOAYKTH BLIBETPHBAHWs, HA Xapak-
Tep /H3MEHEeHWsl, Bbl B OUEHL MHOTMX CAy4afaX NPH BHHMATENLHOM
OTHOUIEHHH K JeNy CMOMKeTe TOJACYHTATh 3TH MHHEpPAabl OUYeHb
NpocTo B NMPOXOASNIEM CBeTe, W TeM, KOHeYHO, HeM3MepuMo obJaer-
YMTE CBOI 3a1ayy NPH 3TOM INOICYeTe.

13. BaxHBIM, HaKOHel, AHArHOCTHYECKMM TIPH3HAKOM SIBJISETCH
BO MHOTHX CaAy4yadx.H accouHanus MHHepanoB. MoxHO ckazaTh, UTO
Mbl, CMELHATHCTBl, HaCcTO COBEPILIEHHO HE COMHEBaeMcsi B TPaBHJb-.
HOCTH HAEHTH(IHKAUMH TOrO0 HJIM JIPYroro MHHEpasja TOABKO NO-
TOMY, 4TO MNOJYYHAH H3BECTHYI0 n OOhWHYI0 accounauuto. IMocmen-
HAfA, BO-TIEPBBIX, ONpEIENseT MOPOAY, a C TEMH HIH JPYrHMH
1opojaMu OBLIBAIOT OYEHb YACTO CBA3aHBl TE€ HWAM APYrHe MHHepalbi;
BO-BTOPBIX, €CJAH BBl ONPENeJHJH TJIABHYI0 MacCcy MHHEpaIoB IMO-
POJZBI, TO HX XHMH3M—a C MHHEpaJaMH y Bac JA0JKeH ObiTh He-
NpeMEeHHO CBA3aH B INPEJACTABIEHHH W HMX XHMH3M — YK€ TOBOPHT
0 TOM, uTO BBl MOMKETe O¥XHJIAaTh BCTPETHTb eflle B Ballleli acco-
UMALMK; €eCJAH, HAnpuMep, BBl ONpeJeNHIH JErKo HAeHTH(hHuUpye-
MBIFi 3THDHH WIM IIenouHO#M amdubGoa, TO Haiijere eCcTecTBeHHLIM
NpHCyTCTBHE HedpenHHa.

Kak ToJbKO 3Ta accolHanua CTAHOBHTCHA TaKOH, KOTOpas HE CO-
BceM OOBIUHA, MJM XK€ O KakO#-1HO60 3aKOHOMEPHOCTH acCOoUHaUHM
JAyMaTh He NMPHXOIHTCH, TO CaMBI ONBITHHIH HCCAEN0BATENb TEpseT
OYeHb MHOrO BpeMeHH, uTOOB yOeAuTbCs, YTO TAKOH-TO MHHepaa
JEHCTBUTENbHO HAaxXoJuTCs B JAaHHO# nopoxe. Hanpumep, ecau
B KPHCTAMJIHYECKOM CJaHlle WIH B POTOBHKE Y MEHs MHOro THMep-
CTeHa, LINHHENH HJM TI'paHara, To § Bceraa ObIBAKO OCTOPOXEH (M
CMOTPIO, HET JH B 3TOH NMOPOJAE KOPJHMEPHUTA, KOTOPHIH JErKO TIpH-
HATb 3a KBapl[ WJH naarnokaas. Kopauepur — odeHb TPYAHO Ofpe-
JeasieMBli moponoo6pasyroniui MHHepan JAAd Hac, a Takke H IJd
TeX, KTo paGoraer TOYHHIMH MerojamH. IlpuxoauTcs WHOrAa Tpa-
THTb Ha NPOCTOH porosuk MuHYT 20—30, AM TOrO 4ToGH YyGe-
NHTHCHA, YTO 3JeCh KOpAHEepHTa HeT. B KpHCTaIMHUECKOM CJaaHIe
¢ OOJBLINM KOJHYECTBOM XJAOPHTA HJIH IIOH3UT-3NMHAOTOBOrO MHHE-
para Hano ObiTh OYEHb OCTOPOXHBIM C KBaplUeEM, MOTOMY Y4TO
HHOT/Ia HH OJHOro 3epHa Kpapla B NMOpPOJie HET, a NMOPOJa KaxkercH
KBapueBo#. B oco6GeHHOCTH 3TO OTHOCHTCA K 3€AEHBIM CJaHIaM.
AabOGMT B 3THX NMOPOJiaxX MOYTH HE OTAMYAETCs OT KBapua. Sl rosopio
¢MOYTH» MOTOMY, UTO HHOrJa Bbl MOxere yOeJHMThCH, YTO Y 3TOro
anLOuTa MpesoMIeHHe HEMHOTO MeHbIlle KaHafcKoro Oanb3ama, HIH




HE OTJMYMMO OT NOCJAEJHEr0 BO MHOTHX CEUEHHAX., DTHM HCKJIO-
YaeTcsl W3 BalIMX TOJO3DeHHH KBapl; OKOHYaTeabHO yOeautbes
B 3TOM MOXHO, eCJH NPOBEPHTh HECKOJbKO 3€DEeH Ha DJAHOOCHOCTh
TOYHBIMH METOJaMH.

Uro xacaeTca JPYTHX accouuaukii, TO MOXHO yKas3ath Ha OYeHb
peIKOe COHaxOXIeHWe OJMBHHA M Kpapua. Ecam Bbl onpejenuau
KBapl H CKJOHHBI OJHOBPEMEHHO CYHTAaThb HaXOJ.{HUIHI‘:‘lCﬂ B TOM XK€
maude MHHEpPaJa 32 OJMBHH, TO 3TO HYMXHO JlelaThb O4YeHb OCTO:
POKHO: 3Ta acCcouMalus, npaBia, BCTpevyaeTcs, HO O4YeHb PpeaKo.
Mpl Teneph HMeeM OCHOBaHHe OODBSCHATE BO3MOMXHOCTb TAaKOH
OJHOBPEMEHHOM BCTPeYH M KBapua W oauBHHA.! Huxorga no cmy
Nnop He BCTpeyascst KBapl BMecTe ¢ HedeaunoMm (cm. m. 85, kouen)
WIH C MHHEepaJlaMH COJAJWTOBOH TpyNOBI: JEHIHTOM, HO3€aHOM,
CONANMHUTOM HJH raloMHoMm: B 3ToMm oTHOWeHMH, KaK BMJHTE, acco-
DHAHA TOXe JAlT MHOTOe AJf TOro, YToObl MMeTh BO3MOMKHOCTH
He TPHHATbL OJHH MHHepaubi 32 japyrue. [lias Hac, CNeUHaIUCTOB,
ACCOUHALMA FABISICTCA CAMOCTOSTEJIbHBIM, BeCbMa BAaXKHBEIM KDHTe-
pHEM Iad CYXKIEHHS O TOM, MMEETCH JH TOT WJIM JPYroit MHHepal.
Koneuno yuenue 00 accOnuanuu COBEpPUIEHHO He KacaeTcst TeX, KO-
TOpble PaGOTalOT C TAKEJBIMH MOPUHIMH MO HMMEDCHOHHOMY Me-
Toay. 3/ech accolHalM¥ MAJO TOMOralT, M HYXKHO OBITb B 3THX
cayuasix 0coGeHHO OCTOPOIKHBIM, 0COGEHHO TOYHBIM, UTOOLI He Cje-
JaTth KakuX-HuOyap rpyObx ommbok, MOTOMY YTO, KaK Bbl 3Haere,
HMHOTJIa NOfBJEHHE OJHOTO MHHEpaJaa CBf3aHO — HJIHM MO0 KpaHHe#d
Mepe JIOJUKHO CB3BIBATLCS, MOKA Bl HHUEro JAPyroro He 3HaeTe —
¢ OYeHb GOMBIIMMH TeOJOTHUYECKHMM NpobaeMaMH.

Bce mpusHakW OTIHMYMA MHHEPAJOB JIPYr OT JPYyra, 0 KOTOPBIX
51 CKa3aJ ¥ Ha OCHOBaHHH KOTOPHIX Mbl OyJeM B JalbHEHIIEM Ompe-
JeasiTh MHHEDAJBl, OCHCBBIBAIOTCA Ha TpOCTeAmHX crnocobax Ha-
OAlOZeHHs, HO s KamJA0ro HauWHawmero (g ele pas rosopio)
TOUHBIE METOJbl COBEPIIEHHO 00si3aTeabHBl, KamabiA HaYHHAIOLIHI
00si3aH BO3MOXKHO uYalle NpOBepATb cebs TOYHHIMH METOJaMH, He
[OJarafch HMCKAIOYHTEAHHO HA BHEWIHHHA BHA WJIH Ha KakHe-HHOyAb
Jpyrue npusHakd. Moi Beauku#i yuuteab — P e 10 p 0 B yKasbiBal,
Kak HHOrjJa Jerko TNpHHATb, OIUHOWBIIHCH, CKamOJMT 33 KBapu.
Kazanoch y 3THX MHHepanos HeT HHyero obGmero. Ho unaue, Kax
TOYHBLIMH METOJdiM ONpEeIeNeHHsi OJHOOCHOCTH M 3HaKa, HEKOTO-
pble CKamOAWTH He MOryT OBITb OTJMYEHH OT KBapiua. 3TOro

06CTOSTEAbCTBA HEAb3s YNYCKaTb M3 BHAA NPH HCCAENOBAHHH KOH-
' TaKTHBIX HM3BECTHAKOB, MO3TOMY § ellé pa3 INOBTOPAK: BO3MOXKHO
uame npuberaiite K TOYHBIM METOJaM — OCOGEHHO 3TO OTHOCHTCH
K HAuHHAIOIIHM, — HHAaYe BHl HHKOTJa He HayydTech paborarth mpa-
FMJLHO M C JOCTaTOYHHIM ycnexoMm. Bo Bcex ciywasx ropaszio
AyuIIe BLIPA3UTh COMHEHHE B TPaBHILHOCTH OMPEAE]eHHs, HUeM ro-
BODHTb C YBEPEHHOCTBIO O TOM, B HeM Yy CaMoro Tebs HMelTCH
COMHEHHA.

14. Tax Kak B HameM Kypce MBI HMEEM JeJ0 HCKIIOYHTEIbHO
¢ MMHepanaMM, Kak KOMNOHEHTaMH FOPHBIX NMOpPOJ, ¢ Moponoodpa-
SYIOIIMMH MHHEpaNaMH W NPUTOM TJIaBHLIMH, TO, €CTECTBEHHO yKa-

1 Jlas oXNHOBDEMEHHOrO0 HAXMKIEHHR KBApUA H (asanTa TaxuxX npensTCTBHA He
CYUIECTBYET, TAK KaK JHCTOFO IKEAEIUCTOTQ METACHAMKATA B THCAC MHHEDAJOB HET.
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3aHHE Ha TO, B KaKkMX nopojax TaxKoOH-TO MHHEpas BCTpevaercs,
OyAyuYH JAJasi 3THX NOpPOJ XapakTepHoiM; Bo Bcex Tex cayuasx,
KOrjia 3T0 HMEeT 3HauyeHHe, Mbl OyaeM OCTAHABAMBATLCH Ha CBA3H
MHHEPaJ0B C TEMH H/IH JAPYTHMH JIOPOJAaMH, U 3T0 OGyAeT CJAeayio-
masa M nocaedHsas pyOpHKa HAMWX ONWCaHHN. DTO O4YeHb BAXKHO
B TOM OTHOLIEHHH, UTO €CTh TAKHE MHHEPAJBI, KOTOPHIE HHKOT/IA He
BCTPEUalOTCH, KaKk NepPBHYHBIE, B U3BEPIKEHHBIX MOpOJax, HanpHMep,
onaja, Xa/juepoH; ecTh, Ha00OpOT, Takue MHHEpaJbl, KOTOpPLIE HH-
KOT/Jla He BCTPEYATC B OCANOYHBIX MOPOJax, Hanpumep, JeHIIHT,
COJIaJIUT, H €CTb, HAKOHEL[, TaKHe MHHepaJbl, KOTOpPbleé HHKOTAa HJIH
IOYTH HMKOrJa He BCTPeYarTCcs B KPHCTANNMYECKHX cjaaHuax, Ha-
DpuMep, aHOPTOK/Ia3, GADKEBHKHT, MEHIMT, COXATHT H 1p. -

15. Jlo HejnaBHero BpeMeHHM Ppa3JIeNddd MHHEPAJbl Ha MepBHY-
Hble, 0COOEHHO B M3BEDIKEHHBIX TOPHBIX MOPOJAaX, H BTOPHUYHBIE.
IlepBHYHBIMH Ha3BIBAJHCh Te, KOTOpHe 0Opa30BaJHCh Hemocpeji-
CTBEHHO MpPH OCTHIBAHMH MAarmbi, ! BTODHYHBIMH — BOOOIe BCE MH-
HepaJbl, 00pasoBaBUIMeCs [OCIe OTBEpPAEeBaHHs MarMbl. 3areM
10—20 et wa3ag Hayadd OTHOCHTENBHO 3THX BTOPHUHBIX
MHHEPANOB BBOIHMTHCS MOJAPA3JeNeHHs, NMPHYEM, NMOBUIMMOMY, aAa-
JIEKO He Bce TMOJaralorT, YTO BTOPHYHLIMH HAJ0 HA3bIBaTh TOJBKO
MHHepaJbl BBIBETPHBaHHY; T€ e MHHepadbl, KOTOpble HECOMHEHHO
00pasyioTcs 'B Marme nyTeM MNOCTBYJAKAHWYECKHX TPOILECCOB, HA3bl-
BalOT pasauyHo. COBCEM HEJABHO TakKHe MHHepalbl, KOTOphle 00pa-
SVIOTCS BO BpeMA TNOCTBYJAKAHHYECKMX TNPOLECCOB [MyTeM 3a-
MEIJEHHS, — 3TO aBTOp mnojxuepKuBajd, — CeJeprosbM Npe o KU
Ha3blBaTb /JeBTePHYHbIMM. B mnpumep MOXKHO mnpuBECTH aJbOGHTHI,
o0pasoBasuyecs BO BpeM#A MOCTBYJIKaHHYeCKHX IpoueccoB u3 6o-
Jiee OCHOBHOro IwIardHokJsasa, TpraJIHHbI, oﬁpasy}omneca HHOT 14
3a cyeT MOJEBLIX WMAaToB, u T. A. Ipyro#t duHAsHACKHI nieTporpad
SCKoas TPeANOKHA HasblBATh BOOOILe BCe 3TH MHHepanbl, obpa-
3YIOIIMeCcs MMOC/e OTBEp/IeBaHUsl MarMel, flocTepuopHbIMU. [Toctepuop
3HAYUT — M0-JaTBIHA — NMOCAEAVIOMHHA. IDCKOJAA TOBOPHT, YTO MBI
He MO:KeM B OrpOMHOM OGOJBIIMHCTBE CAyYaeB OTJAHYMTh, YTO MH-
Hepaa MeiiCTBUTEeNbHO BTOPHYHBLIM, a HE TPETHYHBIH HJIH 4YeTBep-
THUHBIH, M  M03TOMY Jyuile OyJeT HasblBaTh BCe 3TH MHHEPANbI
MPOCTO MOCTEPHOPHEIMH.

@. 10. Jlesuncon-JleccHHr MpoOBOAMT, KOT/Aa 3TO BO3MOIKHO, eIle
foJee, TaK CKa3aTbh, TEHETHUECKYID KAaCCH(HKAUHIO, BBHIAEAAS MH-
Hepaabl aBTOKATAMIMTHYECKHE H Mp., HO 3TO JAaleko He Bcerja
MOXXHO MpOBeCcTH. JIHYHO $ TPHMEHSJ A0 Cero BpeMeHH TepMHH
MEBTEPHYHBIA A1 0003HAY€HUs TOrO, YTO MHHEpal He SBJISETCH
NPOAVKTOM BBLIBETPMBAHMS, HO 3TO, KaKk BHAHO H3 TOCHAEIHEro,
BhILIENPHBEIEHHOTO0, OOBSACHEHHS aBTOPOM 3TOr0 TEpPMHHA, HE
SIBJIAETCH BepHBIM. 3TOT TEepPMMH — JIeBTEPHUHLIH — OKa3blBaercs
CHJBHO OOS3HIBAIOLIHM JHIO, €ro MpUMEeHsIollee, T4K KaK Janexo
HE BCerja siCHO — HanpuMep, B NOpPOJAaX C MHApPOJHUTOBOH CTPYK-
TYpO#i — 06pa3oBaics JAd [JaHHBIA, HECOMHEHHO MOCTMarMaTrHye-
CKMi, MHHEpPaJ HENOCPEACTBEHHO MyTeM OTAOXEHHA B MEJKHX Iy-

1 Marmol#l Ha3mBaeTcs Takag OTHEHHO-XHMAKAA HaTypaabHas Macca, KoTopas,
npespawasch NPH OTBEPAEBAHHH B FOPHYI0 MOPOAY, HE MEHAET B SAMETHOH CTENeHH
cgoern ofbeMa.
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CTOTAX, HJAH Ke OH 33MECTHJ, Kak 310oro Tpebyer TepMHUH 1eBTe-
pHuHbIH, ObIBLIMA HA ero Mecre MHHepas. Mue Kaxercs, Jayuyuie
BECEro pasjeJuTh MNOpoA0o00pasyloliHe MHHEpadbl, KaKk 3TO MBI U
Oyaem jenartb B JadbHefiieM, Ha jBe OoJblIHe TPYNIb: Marma-
THYeCKHe, 00pasoBaBIUHECs H3 OTHEHHO-XHIKOH MarMbl Hernocpej-
CTBEHHO, H MOCTMAarMaTH4yeCcKHe HJIH 3NUMarMaruyeckue, ob6paso-
BABIIMECS TEM MJIH MHBIM MYTEM B 3aTBepAEBIIEH y:Ke mopome. DTH
JIBE TPYNIBl MHHEPAJOB MBI MOXEM BBIJEJHTH MOTOMY, YTO Iep:
Bble — MarMaTHYeCKHe MHHepalbl — BCTPedalTcss B BHJAE BKpalJjeH-
HHKOB B 3((]y3MBHHIX 1NOpoJax M, CJAeJ0BATEJbHO, HECOMHEHHO
00pasyloTcs — MOryT 006pazoBarhcsi — B OTHEHHO-XKHAKOH Mare.
Cioa OTHOCSITCA TaKHWe MHHepadbl, KaK KBapi, MOJEBLIE IINATH,
dmdTHT, OJHBHH, NMUPOKCeH, ampuboua (He TPEMOJHT HJIH AaKTHHO-
JUT) U T. 4. C apyroi CTOPOHBI, MOCTMArMaTHYECKHMH HJH 3IHMAr-
MaTHUeCKHMH Mbl OyjeM Ha3sbl-
BaTh Te€ MHHEpPaJabl, KOTOpbIE, B
BH/l€ BKPANJEHHHKOB B 3(hdyaus-
HBIX MOPO/iIaX HHKOLZAAa HHKEM He
BCTPEYAJNCh WM HE MOTYT, CJelo-
BaTeNbHO, 00pazoBaThcsi HEMmo-
CPEJICTBEHHO M3 OTHEHHO-XHJIKOMH
MarMmbel. 310 OYyAyT: 3NHLOT, IO-
H3HUT, XJOPHUT, CEPIEHTHH, MYCKO-
BHT, TYPMAaJHH, TpeMOJHT, ¢hac-
cauT H T. XA. IlepBele MuHHEpaabi
MOTYT  KOHeyHO  o0pasoBaThCs
H TIOCIe 3aTBepJeBaHHHA MOPO/ibl
H 1nyteM MeramopguaMma, T. e.
[IOCTMArMaTH4YeCKHMH NpoLeccaMu, M Jaxe BOJHBIMH; BTOPbLIE e
HHKOrZla He MoryT ObiTh MarMaTuueckuMu. HezaBHo s oOHApy:Kui,
YTO MPHOJHSHTENPHO TAaKOH K€ TOUKHM 3DEHHS INPHAEPKHUBAJICH He-
Melnkui nerporpacd BelHineHK, CUMTaBIIKMHA, BIPOUEM, HEKOTOpHIE
AHTHTOPHTHI 33 MHHEpaJbl MarMaTHUeCKHe, XOTSl AHTHIODHTOBbLIX
()eHOKPHCTOB ellle HUKTO He BCTpeya.

16. C TOuYKM 3peHUs NPaBHUJBLHOCTH OTpPaHHYEHHI, a TaKxe 3a-
BHCHMOCTH HJH He3aBHCHMMOCTH 3THX OrpaHHYeHHH OT CONpPHKAacaw-
HIMXCH, JEXamHX B MOpPoJe PSAOM, MHHEPAJOB BCe NMOpPOA00Opa-
3yIOLIHe MHMHepandbl, BHE 3aBHCHMOCTH OT COCTaBA, PaZIeasIOTCH
caeaywouuM obpasom. Hanomopgusle (mp.-rpedeckoe idios — cBoit,
COUCTBEHHBIH, JTaHHOMY TpeIMeTY CBOWCTBEHHLIN) MJIH @BTOMOP@HbI2
(autos — cam, cso#; morphe — chopma) wau 3Brefpairbnbie (eu —
xopowo, hedron —rpaHp) —3T0 TE MHHEpaJbl, KOTOPHIE HMEIOT
XOpOLIO BblpaxeHHsle (hOpPMbI, OTHOCAIHECS K KOMOJAEKCY
rpaHeill camorc MuHepana, Wau HOpPMBI, Jydille BbIPAKEHHBIE,
yeM y japyroro MuHepama. Takum o0pas3oM, 3TH TepMHHBI HMeEIOT
abCcoMTHOE M OTHOCHTENLHOEe 3HadeHue. Ha puc. 9 mmeercsa cosep-
LIEHHO HWAHOMOP(HBIA IIarHokna3 pl;, HO B nopoje, HIH(pe, yacTb
KOTOPOTO CXeMaTHYeCKH TpejcTaBJeHa HAa PHCYHKe, MJariox/aas
MeHee uaHoMopdeH, yem poroBag OOMaHKa a, 3epHO (KOTOpPOH He
J1aJI0 . BOSMOKHOCTH DA3BHTLCS JAPYroMy 3epHY TyarHokiaasa pls,
KaK, B CBOI0 OYepejb, COBEPIIEHHO aHAJOTHYHO ee OuyepTaHHd HC-
nopuedbl OuothTOM bi. MHHepaabl MeHee HAHOMOp(QHbIE, YeM JpY-
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rHe, HasblBAlOTCSl 1O OTHOIIEHHIO K MOCAEJHHM PHIHJHOMODPMHHHMH
(hypo —moa, B cMBIC/Ae TOAYHHEHHS), 'HIaBTOMOPGHLEIMH HIn Cy6-
regparbHeiMH (naruHckoe sub == ap.-rpeveckomy hypo). Hakouen, Ha
PHCYHKE NpejcTaBleH MHHepal ¢ — KBapl, 3anoJHAIIHHA TOJIbKO
OCTABJEHHBIE NIPOMEKYTKH MEHIY APYTHMH MHHEpalaMu M He HMelo-
HIHA 1103TOMY COGCTBEHHBIX OorpaHndeHui. Takue MHHepaJsbl Ha3biBa-
10TCcst araorpHoMoppasiMr  (aAp.-rpedeckoe  allotrios — gy ablit, He
CBOMCTBEHHBIN), KCEHOMOPMHEMY (XeNnos— yyxKOoi) HIH aHregpalb-
HbIMK (a uad an — npeduke orpuuanus). Obpauia BHHMaHHe, 4TO
KBapL (KPYyXKH B lL[EHTDPE PHCYHKAa) KCEHOMOP(HBIH: XOTA 3€pHO
(TpeyrosbHHK) W OrpaHHYeHO NPAMBIMH JHHHSMH B paspese, T. €.
IVIOCKOCTAMH B NMPOCTPAHCTBE, OJHAKO M3 PUCYHKA COBEpILUEHHO OYe-
BHAHO, YTO 3TO CyTh IMIOCKOCTH MUHepaaos pl, a u bi, a He camoro
KBApIa, — K KOMINIEKCY TpaHed MOCAeaHero OHH He NpHHAJJIexar,
YTO JerKo Moxer ObiTh JoKasaHo Ha ¢enoposckom croauxe. Ha
OCHOBAHHH TpejblaAyllero, H3obpameHusle Ha puHC. 9 MHHepaabt
MOXHO PpAacrnojiOMUTh B P N0 cTeleHH yObBawIiero
HruoMopduama: ap, bi, a, pl, or u q. OGHIKHOBEHHO TOBOPAT,
4YTO 3T0 M €CTh MOPAACK BHAETEHHS 3THX MHHEPAJOB H3 Marmsl
(B cayyae u3BepeHHO# Hopoasr). OpHako, 3TO JajleKo He BCerjia
TaK, YTO J0Ka3aHO M HaOJMI0IEHUSIMH, NIPH KOTOPHIX MOPSAOK BhIJE-
JEHHSl OTpejeJeHHO MOr ObiTb YCTaHOBJIEH KaK Ha OCHOBaHHH JpYy-
ruX cooOpaxeHHi, TaKk WM HeNoCpeiCTBeHHBIMH HAaOMIOJEHHAMH KPH-
CTannM3alMy ABYyX MuHepatos noj muxkpockonom (Toxapckuit).
Bo Bcex ciayyasx yYCTaHOBAEHHMS CTENEHH HAHOMOpdH3IMa JXydue
no3ToMy rOBODHTE HMEHHO O NOpsAjke HAHOMOpgH3Ma MHHEpaloB, a
He o nopajke nx BeigenexHsa. Hemvuuine ObiTh MOXKET N00aBHTH, YTO
creneHb MauomMopdu3Ma MHHepaJOB MOeT OBITh YCTAHOBJEHAa Ha-
OJ101eHUAMH 110 BCeMY LMY NMOPOALI H TOJLKO B TOM Cay4ae, ecaH
MHHEpaJbl COMPUKACAIOTCS 110 IJIOCKOCTSIM HJIH NMOBEPXHOCTAM, T. €.

B wWaH(e, pazpese, N0 AMHUAM — pl, ¥ &, Wik a ¥ b pucyHka, a He'

no Toyxam (B mwaHde; JHHUSIM B NMPOCTPAHCTBe), KaK, HampUMep, A1s

creikoB pl, v a, uau pl, u bi pucynka, HakoHen, uMeroTca eme Tep-

MHHBl Aasi 06o3HaueHus opmbl MuHepanoB. Mzomerpuunkimu ¢op-
MaMH (NPOCTPAHCTBEHHLIMH) UJIH Pa3pe3aMy Ha3bIBAlOTCA MHOTOTrpaH-
HHKH MJIU COOTBETCTBEHHO MHOTIOYTOJbHHKH, Pa3BHTHIE OJHHAKOBO
no BceMm HampasaeHusiM. HMroapuaTtble MeaxkHe MMHepasbl Ha3bIBa-
1rest Muxpoantamp (Porenssaunr, Llupkeab); B paspese OHH AAIOT
SICHO Y/JHHEHHBIe TPSAMOYroJbHMKH, O0Jee MJIH MeHee NpPaBHJBHOI
¢opmet. BpycouxoBHaHBIE HOPMBI MHHEPAJOB, MNpPEICTaBAAIOIIHECH
P NPOXOJLHBIX pa3pe3ax B BHJAE YNJIHHEHHBIX NPSAMOYrOJbHHKOB,
Ha3bIBAIOTCA MO HEMELUKOMY CJOBY Jefcrami. Yacto TEepMHMHBI MH-
KPOJHT HJH JeHcTa mepeHOCAT ¢ NMPOCTPAHCTBEHHBIX (OpM Ha pas-
pe3bl HX maockoctbio mHda. Penokpyrcta [y Hac nuuyT (HEBEPHO)
¢peHOKpHCTaNIb| OGONbllHe, SIBHblE KPHCTAMIbLI, OTUETIHBO BHAHBIE
B MEJKO3EePHHCTOH HJH IJIOTHOH HJAH CTEKJIOBaTOH Macce M3Bep-
HEHHBIX TOPOJ.

17. B sakmoyeHHe g elle pa3 HamoMHIO, YTO MBI BCErAa HMMeEeM
AeN0 C aHH3OTPONHBIMH BeIlllecCTBAMHM, B KOTOPBIX CBOHCTBA MeHs-
)TCA B 3aBMCHMOCTH OT HanpaBJeHHS,

1. Ecau MBI TOBOPHM, YTO ABYNpeNOMJAEHHE MHHEpajla Takoe-To,
3TO 3HAYHT, YTO y 9TOrO MHHEpala — NPH JaHHOH TOoAULHHE aH(pa—

-




. MOxeT OwlTh TaKad-TO HaHBEcmias (B IIABHOM CEYeHHH TOJBKO!)
- uHTep(EePeHIUHOHHAA OKPacKka, HO B 3aBHCHMOCTH OT CEYEHHS paz-
~ JHYHBIE PA3pe3bl OJHOTO H TOrO XK€ MHHepajnla MOryT HMEThb BCAKYIO

t

| HHTEepPEpPCHUHOHHYI0 OKpAacky, HayMHag ¢ HaHboJee BLICOKOH, NaH-
. HOMY MHHEpaly CBOHCTBEHHOH -— B I'JIaBHOM CeYeHHH, Jo Haunbojee
| BH3KOH, YEepHOH — B H30TPOTTHOM CEYEHHH, T'Je 3Ta oKpacka Oyaer
" OCTaBaThCsl YEPHOH INPH BPAIIEHHH CTOJHKA MHKPOCKONA.

2. EciH MBI rOBOpHM, UYTO MHHepan OO6JafaeT TNJIe0XPOU3MOM.

. 70 ONATb-Taku HauGoJee pe3KO IMICOXPOH3M OyJeT BHIPAXKATHCS B

 HHH H B CeueHHAX, Ooyiee HIM MeHee OJH3IKHUX K KPYyroesiM (6oJee
MJH MeHee — B 3aBHCHMOCTH. OT Pe3KOCTH IIEOXPOH3MAa), HH
OJHH MHHepaJg He MOXeT NIAEOXPOUPOBATL.
. 3. B 3aBHCcHMOCTH OT JABYNpeJOMJIEHHS MHHEPAJIOB HAXONSTCH M
' BCe HX CBOHCTBA, 3aBHCAIME OT NPEJOMJECHHS, MO3ITOMY B OYeHb
| CHJIBHO  BYTIPEJIOMJSIIONIMX MHHepanax, Hanpumep, kapGoHarax,
~ Habmonaerca B ceyeHMAX, OJNMSKMX K IVIaBHOMY, HM3BeCTHasg BaMm
-~ ncepnoabcopOuusi: B OJHOM IOJOMXKEHHM TEMHOTH paspe3 MHHEe-
‘pana objajzaer — MO BBHIBOZE AaHAMM3aTOpa — IIATPEHEBOH IMOBEPX-
' HOCTbIO, B APYroM 1oJOKeHHH TeMHOTH (uepe3 90° or meppo#) no-
BePXHOCTb NOYTH POBHasf. B KpyroBoMm ceueHHH M OJH3KHX K HEMY
9TOH ncepxoadbCcopOUMH, KOHEUHO, He OyIerT.
i 4, Insi Kayaoro AaHU3OTPONHOrO CeueHus: Hyxuo Habawoxarh
IpeaomMieHHe B O0OUX MOJOKEHHMSAX TEMHOTHL H TOTJAa Yy OTHOCHTH
. MHHepaJbl K TOH MJIH HHOH M3 BBIJEJEHHBIX HAMH TPYMIL.
gn 5. IlpaBuso, Ha KOTOpOE s BCerjga oOpalllald BHHMaHHE HaYHHA-
[ OWHUX CTYAEHTOB HA BCTYNHTEAbHOMH JEKIHH I10 MOPOA006pasyoLIuM
'MHHepajaM: HYXHO HMeThH B BHIY, YTO MHHepaa MOxeT o00iaajgatb
MPeKpPacHO# CMafHOCTbIO, HO 3Ta CNAaWHOCTb MOMKeT He ObiTb BHI-
HOl B JaHHOM paspese MuHepana B waHde, BeaeacTBHe GOJBIIONG
HAKJIOHA TPEUIMHbI CMaHHOCTH K NJIOCKOCTH wwaxda. 1o npasulo, a
TaKike ckasaHHoe B nyHKTe 6a, Bcerja Hajlo uMeTb B BHAY M He Je-
JaTh nocrnelHnx sakmouenu#. K aromy s eme npubaeaio TO, 0
YeM yxe ropopHa B Kpucramnroontuke (OcHosel, m. 106—S8);

6. Huxorga He HagZoO ynyckKkaTbh H3 BHAY, YTO BH
HMeeTe JeJO C/CEYeHHUAMHU, T. &. C TJOCKHMHU GHUTY-
PaMu, NnpeACTaBAAWUMUMHA pa3pe3ds B waunde npo-
CTPaHCTBEHHBIX TeJ, KPHCTAAMAOB HIH 3EPEH MH-
Hepaaos. Ms HaOmoIeHHH OAHOTO TOJbKO CeUeHHs HHKOTZA
HEJMb3si BLIBOAHTH MOYTH HUKAKHX 3aKJOYeHHH o Gopme (mpocTpak-
CTBEHHOM) caMOro 3epHa. fl yxe rOBOPHA B KPHUCTANIOOINTHKE, UTO
~ BKJIOYEHHs] MOTYT HaXOJAMTbCSl, HalpuMep, B HEHTpe CEYEeHHS MHHe-
| pana, MeX TeM Kak B JeHCTBHTEJbHOCTH OHH NMOMEI[AIOTCA Ha Mepi-

¢epun 3zepna sToro MuHepana. IrTo, UIECTOE, MPaBHJIO H3 TeX, KO-
| Topble Bcerga Hajo WMeTh B BHAY NpH HaGMOJeHHsX nopoaoobpa-
| 8ylOmuUX MHHEpPaJOB B pa3pesax, T. €. B maudax. |
‘ 7. Hukorga, mpu HEOOXOAMMOCTH MNOJACYHTATh KOJHYECTBEHHO
| MHHepaJOrH4yecKHil cocras, He 3a0blBaiTe, YTO YaCTO MOXKHO CHe-

e
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nath Tako# mogcuer 0e3 aHaiM3aToOpa, MOJAL3YACh PA3JAMUHBIM Xa-
PaKTepoOM H3MEHEeHHsl OYeHb CXOKHX MuHepanos (cm. 1. 12).

8. Hakoneyu, mnocaeaHee u wmauGojee Ba)HOe BOCbMOe VCIOBHE
ycnemHo#i paboThi: HUKOrZa He 3aMeHsHTe Ledb— H3YUYHTb H I0-
HATb (QHIHKO-XHMHYECKYI0 CHCTEMY — CPEJICTBOM, T. €. NMpOCTHIM pas-
JTHYCHHEM MHHEpAJOB 110 HX (usuueckum (ONTHYECKHM) CBOHCTBaM.
3a KamaAbM MHHEPaAOM MOMKCH B BAIIEM NpEJACTABJEHHH CTOSTH
€ro XHMH3M: MHOTZa aBTOp nuuer o Genoil cawjie GE30r0BOPOYHO,
XOTSl ONHCHLIBAET NEPHAOTHT MAH GOraTblii KOPJAHEPHTOM PpOTOBHK;
cpasy OblBaeT BHJAHO, YTO 3a ONTHYECKHMH, JErKo OPOCAIIIHMHCA
B I'71a3a CBOMCTBaMM aBTOD 3a0bll O XHMH3Me.

18. Uro xacaeTcst pasjeneHus HAIlero Kypca, pasaejeHus, yao6-
HOrO JiJIsl BCAKOTO H3YHYEHHA MPHPOJHBIX OOBEKTOB, TO €CTEeCTBEHHO
NPOH3BECTH TaKOe pasjeleHue He MO MPH3HAKAM COCTaBa — Hemo-
CPeJCTBEHHO ero MOjJi MHKDOCKOIOM MBI HE BHIH
BaM, NPOSBAAEMBIM HWMEHHO MOJ -MHKpockonom, CsoiicTBa 3TH, Oil-
THMECKHEe, 3aBUCST MpemJe BCEro OT CHHrOHHMH MuHepana. OaHako,
CHHI'OHHS, M3 KOTODOH BBITEKAET TIJIaBHEHIlee CBOHCTBO MHHepa-
JIOB, HX ONTHYECKAsT OPUEHTHPOBKA, JIaJeKO He BCErJa ONpeeaseTcd
MOJ MHKDPOCKOTOM, jame cHaOKeHHbIM (DeJOPOBCKHM CTOJHKOM,
BCI€JACTBHE uYero pa3bHBKa Ha TPYNNBl [0 CHHTOHHAM MpejacTa-
BJSIETCS B OTHOIIEHHH MOPOA00OpPAsyOIIHX MHHEPAJOB Malo pa-
- IMOHaNBHOW (npu pasbuBKe C TOYKM 3PEHHS TOUHLIX METOLOB pas-
JleJieHHe Ha OJHOOCHBIE M JBYOCHBle MHHEPaabl, KOHEYHO, Hauboaee
pauunoHaabHo). K pesxo OGpocaloumumcs mojJ MHKPOCKONOM IpH3HAa-
KaM OTHOCHTCA NpemJe BCero OKpacka MHHepaJaoB B Luaudax; mno-
9TOMy mepBbLM NOoApa3geneduem Gyaer pasbuBka Bcex Mo-
poa0006pasyONUX MHHEPAJOB HA JBe HaHOOJbIIHE TPYIIIbI:

A. Munepannl GecuBeTHBIE WM MOUTH GeCHBeTHHIE.

B. MuHepanbl SICHO OKpauleHble.

JlanbHeHIIMe MOJpasfiesieHuss B rpynne A ecTecTBeHHee BCETO
NPOU3BECTH Ha OCHOBAHHH CBETONPENOMIAIONIEH CnOCOOHOCTH MH-
HEpaJoB, B3fBIIH— ONATH-TAaKH Haubo/jee ecTeCTBEHHO — 34 3TANOH
A5’ CpaBHEHHSl KaHaJACKHH O6ajb3aM, B KOTOPOM MOHTHPYIOTCA
00bEeKTH HAIMX HCcaenoBaHui — mndsl. [Toapasnenenus no yka-
3aHHOMY TpPH3HAKy, eCIM HMeTh B BHJY, UTO NpeJOMJEHHe Onpeje-
JgeTcst mpH ToM rpy6o, HA-I71a3, HeCKONbKO cyObexkTHBHbL. f1 cum-
TAK) BO3MOKHBIM — HA OCHOBAHWH NPAaKTHKH CBOEH PaboTHl CO CTY-
JleHTaMu — pa3buTe 1nopoaoobpasyiollie MHHEpAasl Ha CeMb IPYIi,
npuHATHIX B «OcHoBax» (m. 89). Ecau, oxanaxo, paboraiomui, 0co-
6GenHo B mepeoe BpeMs, GyZeT 3aTPY/HATHCA B OTHECEHHH MHHepasa
K TOH UAM UHOH ONpeNeNeHHOI Trpyimne, TO eJBa Jd JJId HEro mpej-
CTABUT 3aTPY/HEHHE OTHECTH C YBEPEHHOCThI0 MMHEpal K JBYM "HJIH
TPeM TPynmaM ofHoBpeMeHHo, Hanpumep: 1,2 + 3+ 4,5 4 6,7 nan
1+2,3, 44+5+6,7ut. aA. B Takom cayuae Kpyr BhiOOpa no oT-
HOIIEHHI0O K HEH3BECTHOMY MHHepaly HECKOJIbKO PaclIHPHTCH, HO
BCE-TAKH NMPHUIETCS JeaaTh BHIOOP MEXK/AY OrPAHHUEHHBIM YHCIOM MH-
HepaaoB, H T. A. B KaJaoM M3 ceMH IPyni MHHEPAIBI PacloI0XKeHb
OTATL-TAKH 110 YBEJIHUHBAIOLIEMYCSl MPEJOMJEHHIO, H TOTOMY ecTe-
CTBeHHO, uTO 63 TOYHOro OmpeleleHUs NMPENOMJIEHUs CMEKHbIE MH-
HepaJbl, — OJ{HH, OTHeCEeHHble B KOHel OJHOW TPYIIbl, H Ipyrue,
HaxoAfALHecs B Hauajge CAeAYIOUeH Tpynibl, — OTAHHYTH TI0 NPH-
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 HAJJIEXKHOCTH K TOH HWJAW ADYrof M3 TPYNN yiKe HEBO3MOXKHO, ecau
' B CThiKe (/s CPaBHEHHsI MO NPENOMJIEHHIO) HET MHHEPaJOB M3 Jpy-
. roit rpynmnsi). 3jech NPHAYT HA NMOMOLLL APyrue CBOMCTBA MHHepa-
- JI0B. Munepaibl SICHO OKpauleHHble He HMeeT CMbIcia pa3buBaTh Mo
. mBeraM, —HX HE TaK MHOTO, Ho3TOMy H B rpynne B MuHepaabl
- pacmoioKeHbl MPHOAHSHTEJILHO IO YBEJAHUHBAIOLIEMYCS MpeaomJe-,
. puto. CBoano# oO0wleit TaGauubl AJMA BCeX MHHEPAJOB fi He Jal0:
| K&XIBIH JOJ#€eH COCTABHTL ee CaM, Kak eMy Kakercs HaubGoaee
~ yA00HBIM, YyTOObl ¢ HAaHGOJBIIMM Xe YA0GCTBOM MOJb30BaThCs NMPH-
OAMMBIMH B 3TOH KHHXKKe JaHHBIMH. Takoro poja «aKTHBHOCTb»
abcoaroTHO HeoOXOoaHMa.

- Takum o6pasoM, ans onpejiejeHHs HEH3BECTHOTO MHHepana —
IIPH TNOJb30BAHHH TOJBKO HACTOAIIMMH JEKUMIMH — HeGOXOAHMO:
- 1. Peuuth BOMpOC, K Kakoi M3 ABYX rpynnm, A uau B, ox orHo-
CHTCH.

2. Ecain muHepan OTHOCHTCS K rpynme A, HeoOXOAHMO MNpexae
€ro pemluTh, K KakoH NOArpymnme (CM. OrvaBJeHHe) HJIH K Kakum
€HBIM NOJArpyNnnaM OH MOKeT OBITh OTHECEH MO MpH3HAaAKaM,
ABHCAUMM OT NPEJOMJACHH A

3. 3aTeM yiKe pasbicCKHMBaTh B BLIOpAHHON HOATpyHNe (UJIH CMEX-
X NOArpynnax) OTBe4arolluil JaHHOMY MHHepan, TOoJAb3Yysch
TAJABHBIMH Tpu3HakaMu, [lasm ObiCTpPOH OpPHEHTHPOBKH B 3TOM
IOCAEAHEM OTHOIIEHHH CAYXKAT CBOJHbIE TaOJWIBI, MPeAUIeCcTBYIO-
i€ Kam/o# MOArpynie, rjae coGpaHbl rAaBHeidlUIHe NPU3HAKH MH-
DAIoB.

- 4. Ecain MHHEpaa TaKMM TNyTeM HAaMeyaeTcsl COBEpLIeHHO $SCHO,
06X0AMMO BCe ke o6paTHTHCH K NYHKTaM, I'leé O HeM Husjaraercst
H IYHKTHl NpuBegeHb! B TabaMuKax), OCTAHABJIUBAsACH ¢ 0cob60W
UMATEJBHOCTBI0 HAa NMYHKTAX, VKA3BIBAIOLIHX OJAH3KHE K HEMY MH-
panbl (CM. TocAeAHHE CTOAGIH B TAGIMUKAX — JIMarHOCTHKA) H
ObluHBIE JIJIA HErO acCOLMalluu.

1. BECUBETHBIE WJI MOYTU BECH,BETHBIE B IIIJ]PI(DAX
MHHEPAJIBI

i-a rpynna; n—1,41—1,47

- 19. K 1-fi rpynmne Mpl OTHeceM T€ MHMHEpajbl, KOTOPbIE HMEKOT
BEDXHOCTb [MarpeHeryro obparhylo, OGnarojaps WX ropasgo 6o-
. HH3KOMy npenomaenuio 1,41—1,47, uem y kaHajackoro 6anb-
a (1,537 + 0,004). Tlo npuyHHe TaKOrO HH3KOTO TNPEJOMIEHH:
MHHEpaJoB 3TOH rpynnsl Habmogaercs oGparHbH pelbed H, ecau
{ MOXHO BbIPasHThCsl, 00parHble OrpaHH4yeHis, T. e. peskHe orpa-
HEeHHs, 3aBHcsllHe He orT GoJee BBICOKOro, a, Hao6opor, ropasjio
JIee HH3KOro MnpesoMJ/eHus MHHepana, 4éM KaHajackoro Oaab3ama,
CepcHOHHLIH ah(PEKT B CTHIKE ¢ KaHaJACKUM 0anb3aMOM M BCeMH
LHBIMH ~ MHHEpalaMH COBEpLIeHHO OTYETJIHB: MHHepadnl Ka-
5l B TAKHX CTBIKAX 30JOTHCTO-XKEATHIMH NPH HaOJI0JeHHH oe3
M3aTopa, U noxocka Bekke nepemeniaercs OT HHX, a He B CTO-
uX. Hipke npusojuTca KpaTkas 'raﬁ.rqua rJasHeHILKX CBOACTB,

B. 1. Jloaoumugos 1189,
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1 3 uvndpsl TAGAHYKN YKA3BIBAIOT NYHKTH KHHCH.

Onmaa

20. Onan uau amopd-
Hblil KpeMHe3eM (C BOAOIH,
ObiTh MOxer, amcopbupo-
BaHHO#) BelecTBO aMopd-
HOE M MO3TOMY HMKAKHMH
cnenduueckumMu  gopma-
MH He obaamaer. Berpe-
4aeTcs B BH/IE HENMPaBHIb-
HBLIX 3epeH, arperaroB He-
1paBuabHON (hOpPMBEI, B BH-
Jie  3aloJHeHHs MYyCToT,
TPEUIHHOK TOPOJBI, TNCeB-*
JoMmopd03 3anoJHEHHs H
npou.

Caenyrouiee CBOHCTBO—
cnaiiHoctb. KoHeuHo, 31ech
06 3TOM He TPHUXOAHTCA
FOBOPHThb, TaKk Kak omnal
He KpHcTamauueH. B mau-
¢dax omnaa OOLIKHOBEHHO
GecupereH, IpHYeM BCAEN-
CTBHE HHM3KOI'O MoKasaTeds
MpeNOMJICHHA XOPOUIHH
ria3 MOXET 3aMeTHTb fiB-
JIeHHST JAUCIEPCHH, CBSI3aH-
HOW ¢ TpeqoMJAeHHEM, TOT
nUcnepcHOHHbIN  adhekT,
O KOTOPOM si TOBOPHJ B
KPUCTAMJIOONTHKe, O6Jaaro-
Jlapsi 4eMy OMaJg KaKeTcs B
CTBIKAX C KaHaJACKuUM 0Oalb-
3aMOM H IPYTHMH MHHepa-
JaMH OTHUETIHBO 30/J0TH-
CTO-KeATOBATHIM. ECJH BhI
Oynere UMeThb 3aBeJlOMBIH
BaM omnaj, TnocTrapanTech
HabmoAaTh 3TV OTYETIH-
BO 30JIOTHCTO-KEJNTOBATYIO
OKpAacKy JHUCNepCHOHHOTO
apdexra (a He OKpacky
MHHepana). Baaropaps
3TOMY B HOPMaJAbHBIX HITH-
thax, ¢ KOTOPLIMH BBl Oy-
lete HMeTh MEN0, ofan
HUKOrjna He ObIBAaeT CHHE-
BATbIM HJH 3€JeHOBATHIM,
a TOJBKO 30J0THCTO-XeJ-
TOBATBIM MJH CcJlerka o6y-
poBaThIM, MaW KpacHOBa-
TBIM. JBynpeaomaenus,
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KaKk amMopdHOe Teqo, omad He oOHApPYXKHBaeT, HO MHOrAa HabJa0-
JAKTCs ONTHYECKHE aHOMAaJHH WM OKOJO BKAKWYEHHH, WIH B HApoC-
WHX KOpKax omnaaa; Oaarofapsi 3TOMY I[OSBIAIOTCA HHOrAa cepblie
noJaspu3auHoHHble LBera. [Ipenomaenne onaina ot 1,406 m po 1,46,
BCJEJACTBHE Yero OH W nomajaet B Hawy rpynny. On yacro mpespa-
laercs B XallUeNOoH H MeJKOoarperaTHblil KBapu. MuHepan HCKIO-
YHTEJNbHO BOJHOIO NPOMCXOMAEHHA HIAH T'HAPOTEPMANbHLIA B OT-
JOXKEeHHSIX reH3epoB (ropadux MCTOYHHKOB). Hepejaxko omaa Haxo-
JMTCA B LEMEHTe IMeCYaHHKOB, MHOTJa Jaer mncesgomMopgosbl 3a-
MOJHEHHA MO NHPOKCEHY, POrOBBHIM 0OMaHKaM, OJHBHHY H T. .
Korpa onan jgaer BTOopHuHOe 00pa3oBaHHMe He IO MHHepaay, a Mo
€10 TOpPOJe, TO BCSI MOpPOJa MPEBpAallaeTcss B Onajd, HO MPH 3TOM
MHOTJA CTPYKTYpPHble OCOGEHHOCTH TMTOPOJABI OCTAlTCA HETPOHY-
TBIMM MJH MOYTH HETPOHYTHIMH. Takue onanoBhie HNOPOJALI BCTpe-
4alTCA Ha apMsAHCKOM TIaTo. B 3THX mopojax jaxe MOMKHO OT-
JIUYHTD, YTO 3TO He ObIBIIMe NMOP(HUPHUTHI MJIH AHAE3WUTH, a ObIBUIHE
Tyol. B CKpelleHHBIX HHKOASX TaKHe MOPOJAbI NPeACTaBAATCA
COBEPUIEHHO TEeMHBIMH, HO CTOHT BLIBECTH aHaJH3aToOp, H Bbl IO
y30paM MYTHBIX YacTHLL B ONAJOBOM BeleCTBE MOMKETe BOCCTaHO-
BHTbL OBIBIIME BKpaNJEHHHKH, B KOTOPBIX IO (opMaM paspesos
MOMKHO Yy3HaTh MJAaruoxaasbl, aM(uOOJbl U NUPOKCEHbl, ¥ OCHOBHYIO
Maccy, B KOTOPOH MYyTHble YacTHUbl OOPHCOBBLIBAIOT MHKDPOJHTHI
IJIaArHOK/Ia30B, TaK YTO BHJAHA ObIBaeT jAaxe (PIOKTyaUHOHHAA TeK-
crypa B OwiBlueit naBe. Tem, KoTopele paboTailoT B ApMeHHH, Halo0
HMeTh B BHAY, YTO 4YacTO COBMECTHO C MECTOPOXKACHHMAMHU TaKHX
ONMaJIOBBIX MOPOJ HAXOJAATCA MECTOPOMJEHHUs cephl M BoOOIIe Me-
CTOPOK/JACHHSI IIOJE3HbIX MCKONAeMbLIX; NPOHCXOJAWAH OUYeHb CHIlb-
Hbleé THAPOTepPMalbHble NPOLECCh, U MOrJH 06pasoBaThCci MECTO-
poxjenus. Temnepatypa oOpasoBaHus onajza oOOGBIYHO HH3Kasi,
wuxe 100°, u B reisepax okoao 100°.

21. Teneps camoe raasHoOe, Aas 4ero f OyAy 3/1eCh UMTATh CBOH
JeKUHH: C YeM MOXKHO cMmewatb omaa? [Ipexae BCero omnajg MOXKHO
CMelIaTh CO CTEKJAaMH, €CTECTBEHHBIMH BYJIKAHHYECKHMH CTEKJaMH
JUIAPHTOB, TPAXHTOB H JAPYTHX MOpojA. Berpewaires Takke no-
poabl, B KOTOPbIX 0Oe3 TOYHOro OnpejieneHHs MOKasaTels NpeaoM-
J€HHsl Bbl HUKOr/a. He CMOMKETe CKasaTb, C UeM BbI MMeeTe Jeno —
C onaJjaoM, aMOp()HEIM KPeMHEe3eMOM, MPOHMCIIEAIIHM H3 OpraHHyec-
KHX -BEIeCTB, HallpUMep, CO CNHKYJIAMH ry0OK, WJIH HMeeTe Jeno C
NenJoBUAHBIM Ty(oM. EJHHCTBEHHLIM NPH3HAKOM, OYeHb JIErKHM H
COBEPILIEHHO KaTerOPHYECKHM, OTJIHYAWIIHM TakHe 00pasoBaHHH,
. #ABJsiercst KO2(HUHEHT npeaoMmiaeHHs. Ecaum 3TH uacTuubl, uMeroniue
. BHOrJZla KJAWHOBHJHYIO, HIVIOBHIHYIO, BHJAbUATYIO (OpMYy, OueHb Ha-
IMOMHHAIONYIO CHUKyAH rybok, ecam 3STH aMopdHble YacTHIb

. HMeloT KO3(hMUHeHT npeaomaeHus Hume 1,485 wam, Bossmem 1,480

- (sT0, Tak CcKasaTh, «3amac NPOYHOCTH»), TO 35TO BEUIECTBO HH B
KoeM CAyHae He MOMKET OBITh BYJAKAaHHYECKHM CTEKJOM H, CaeaoBa-

~ TeabHO, nemaoM. Koneuwo, s uMelo B Buay 6Gojiee Wl MeHee CBe-

. JHe nopojbl, B KOTOPHIX Bhl MOXeTe NOA03peBaTh Ty, MOTOMY
~ 4TO caM Ty MOKeT npesBpamiathcsi B onajd. HacTHiwl, BecbMa Ha-
. NOMUHAIOLIHE CNHKYJIH, MOTYT OBITH 3amoJHeHsl onajioM, HO oH Oy-
. JieT 3Jecb BTOPHYHBIM 1O NENAOBLIM 4Ya¢THUaM. Mue NpPHILIOCH

31
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HMETb HeJ0 ¢ Takum obGpasoBanHeM (noToMmy s M o6paiuiaio Ha 310
Baile BHUMAaHHE) B MECTHOCTH, TJ€é HHKTO He OXXHJaJd BCTPETHTb
Ty(BI: ¢ MOAYPHIXALIM TY(pHTOM B 6. Boponexckoit ry6epuuu. Tpyauo
OLIIO MOBEPHTH, YTO B 3THX MeCTax JIEHCTBHTENIbHO MOMKeT OBIThb
sctpeder Tyd. Korna ke Gbin onpexeseH mokasareab mpeaomie-
HHSI TeX YACTHL, KOTOpble MOXHO OBIJIO TPHHATH 3a TPENedOBHI-
Hble o6pasoBanua (Tpenea— aMOpP(HLIH KpemHe3eMm), u OGblLIO HAafl-
JIEHO, YTO MOKasareab npeaomjeHua paseH 1,520, xoneuHo, HHKa-
KOro COMHEHHSI HE OCTaloCh, YTO 3/eChb HAaJHIO CTEKJIOBHIHHIE
yacTHUb Tyda, a He TpeneaoBuAHble 0OpPa30OBaHHA. 3HAUHT, CAMGE
I/1aBHOE, C YeM MOMKHO CMellaTbh Onajd, 9TO BYJAKAHHYECKOE CTEKJAO
C HH3KHM [OKasaTejieM IpPeJOMJIeHHS.

22. Jlanee, onan MOXHO cMmemartsb etiie ¢ dawooputom. Ho dumoo-
PHT eCcTb KyOHUeCKHH MHHepan, HMEIONIHA XOpOWYyiD CnafHOCTh.
OaHako, KaK f BaM yXKe FOBOPMJ, CNAfHOCTb MHOTJA MOKET MpH-
CYyTCTBOBaTh B MHHepanax, HO TPEL[HH ee MOxeT ObITb COBCEM HE
BUIHO B miaude. B takom cayuae onan or ¢aioopura HHaue Kak
N0 HaJH4YHMI0O B TMNOC/AEJHEM XOpomo o0paseBaHHBIX KPHCTAJJIOB,
€C/Id OHM HMMEIOTCH, HIH MO accouuHauuaMm (Hanpumep, Goabuioe KO-
JUYECTBO B MOpOJE TOMNasa M TypMajJHHa TOBOPHT, YTO y Bac CKO-
pee Bcero He omaJ, a MMEHHO (DPIOOPHUT), HIH N0 KO3(PHIHEHTY
npeaomaenus (Hwxke 1,430 ToabKO omajs-—H3 STHX JABYX MHHepa-
JIOB), HAH 10 XHMHYECKHUM DEaKlHsaM — OTJIHYHTb HEBO3MOMKHO.

23. Hauunalomue O4eHb YacTO CMELIMBAIOT OMaJ— MO ero Xo-
pPOLIEH IIarpeHeBO#l NMOBEPXHOCTH — ¢ rpaHaTtoM. I'pasar y Hac Ha
XOoxuTca B mociejgHedt rpynme. Cmemate HEAONYCTHMO, MOTOMY YTO
npejoMaeHue rpasara GoJbine KaHajackoro 6amb3amMa — 3TO, BO-Tep-
BBIX, & BO-BTOPBIX, I'PAHAT — 3TO TAKO# MHHEpaJ, KOTOPLIH M3 BCEX
NopoxooGpasyIUIHX MHHepanoB HauboJee 4YacTo BCTpPevyaercs B
XOPOIIO OrpaHeHHHIX KPHCTaMNaX, B TO BPeMs Kak Omaj, KOHeYHO,
HHUKaKMX KpHcTaianorpaduueckHx orpaHHueHHH, Kak BeLIeCTBO
amopdHOe, UMETL HE MOXKET.

PrwopuUT

24, Caepyiomuit munepaa y wuac 6yger daooput — CaF,. Cun-
TOHHS 3TOrO MMHepana KyGuueckasi. 3Hauut, OH OyJeT H30TPOTEH,
YyepeH B CKPEUIeHHBIX HHKOJAX. XapaxkTepHa IJsA HEro CrnadHOCTh
no okrasapy. ®opma sra obosnauaercs (111), u OokTasgp COCTOMT
u3 8 rpaseii; 5TH rpaHH nepecekamTcs, H, ClejoBareNbHO, B Gaaro-
NPUATHOM CE4YeHHH Bbl OyjJeTe HMeTb JABE HJIH JaXe TPH CHCTEMbI
[lepeceKaloliHX ApYr Apyra mnapamienbHbiX Tpeniud. [Ipu H3BecT-
HOM HaKJIOHE K HIIH(Y TpeUIMHHl CHaiHOCTH, OJIHAKO, HCUE3aioT.
Jlng Takoro MuHepana, Kak (DAIOOPHT, STO HCUE3HOBEHHE BHAHMBIX
TPENHH CnafHOCTH GyAeTr NMPOMCXOAHTHL MPH Yriax Hak/IOHa OKOJO
(rpy60) 25°, W moToMy, ecad Majio 3epeH, TPellHH CIAaHHOCTH MO-
JKeT M He OKasatbes (cMm. mpasuao 5 B n. 17). ®moopur uaoraa ob-
HApyXKHBAeT ONTHYECKHE AHOMAJHH, 'a HMEHHO B TOM Ciyuae, KoOria
OH fBAAETCA HADOCIIHM, B HAPOCIIMX KpHcTamnax. B ropueix ke
1opojax, B BHJAe Mopojoobpasyiomero MuHepaaa, (JIOOPHT OYeHb
penxo GuiBaer aHoMmaibHuM. Llgera mnrepdepenuud B aHOMAJNBHBIX
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daroopurax goxoxst, npu waudax HOPMAALHOH TOJMUIHHBEL, RO
CBETJIOCEPOBATHIX MM A0 ceépoBartweiX. Muorza B mumde . dawoopur
OniBaeT JOCTATOYHO SICHO OKPAIIEHHLIM B (hHOJMETOBBIA LBET, LBET
craboro XHMHUECKOro KapaHgania. XOpOIUMi ria3 JOMKeH BHAETh
EO BceX 3epHax (IOpHTAa — HE OKpPAauIeHHOTO B (DHOJETOBLIA
uBeT — aucnepcuonawiit atddexr, Gaarogaps KOTOPOMY HH3KONpe-
JOMISIIONIHHA MHHEpaJ KaKeTCd HMMeINIHM o4eHb caabbifi 3070-
THCTO-XeJTOBAaTHH OTTeHOK. Ecau y Bac ecth B maHde BepHBI
(haroopur, OXHO3HAYHO OMNpeJeNeHHBIH, KaK UMeHHO (DJIIOPHT, f CO-
BETYI0 MPUCMOTPEThbCSI K HEMY B NPOXOJAfIIEeM cBete, 4ToOBl pas-
BHTh B CBOEM IJa3y CcnoOCOGHOCTH pa3jMuaTh 3TOT JHUCHEPCHOHHBIH
atpdexr, moTromy yTO 37ech OH BbIpa){éH OueHb pe3ko, Gaarojpaps
HH3KOMY IPeJOMJICHHIO (DIIOOPHTA; KO3(HIIHMEHT ero MpeJoMIEHHST
paBeH 1,434, T. e, Kak BHAMTE, HAXOJHUTCA B MNpeJenax IperoMmie-
HHUs omaJga.

25. Berpeuaercas ¢GaI0OpHT B M3BEPMEHHBIX TOPHBIX IOpORax
KaKk TTHeBMATOJHTHHECKHI ! MHAJpan M XapakTepeH s Tpei3eHoB,
TYPMaJHHOBLIX T'DaHHTOB, TOMAa30BBIX MOpox W T. A. B Tex mesnou-
HBEIX H3BEPMKEHHBIX NMOPOJaxX, KOTOpPLI® ObIIM B MOMX pyKax (mpaBaa,
HCMHOTOYHCIEHHBIX), f1 Beerja HaGaogan (JIOOPHT, H yKazaHHE HA
HAXO0XKJEHHE ero MOXKHO BCTPETHTH MOYTH BO BCeX MOAPOOGHBIX ONH-
CaHUAX HIENTOYHLIX MOPOJ, Tak 4TO s Obl cKasad, 4yTo AW OpPHT
XapaKTepeH AJAsfg MEeNAOYHBIX H3BEpPMKEeHHB X TIOp-
HBI X NOpO A B oboux ykascigaeMbX cayyasx (GIIOOPHUT ABISETCH
MHHEpPAJOM SNHMarMaTHuecKkuM. OPIOOPHT BCTpeuyaeTcsl TakKke B
ocafouHbIX mnopozax B 0. Pasanckoi u MockoBcKko# ry0epHHAX B BHE
TaK Ha3bIBAEMOTO PATOBKHMTA, KaK LeMeHT necuaHukoB. [lo HoOBeil-
muM gadHueiM  ([TycToBanoB) (ha0OpHT B PaTOBKHTE KOMIOHAANbL-
Helfi. B TakoM e BuJe OH BCTPeueH M B HEKOTOPBIX MecTax 3anai-
wo#t Esponsr. Ho, KOHeYHO, B 3TOM OTHOIIEHHH HYIKHO GLITh OYEHb
OCTOPOKHBEIM, 4TOOL! HE NMPHHATH €ro 3a omnail.

B mHacrosiuee Bpemsi ¢uaooput o6pasyercs B (ppaHHY3CKOM
ucrounuke ITnombGeep npu Temneparype uuxe 100°. Ho Takoe rep-
ManbHOEe MJIH HHU3KOTHApPOTepMaabHOe oOOpa3oBaHHe (BJIOOPHTA
penako, H II0OPUT cAelyeT CYHTATh MPEeMJe BCEro THITHYHBIM IHEB-
MaTOJUTHYECKHM MHREpPaJOM. :

26. Cmemate MOXHO (DJIOOPHT ¢ omanom (cM..omaxn, m. 22). Ha-
UMHAION[HE HHOrJa CMeIUHBalT (IIOOpHT c rpaHatoM. Pmoopur
OTJMYaeTCsl OT TpaHaTa TeM, YTO OH 10 TNPEeJOMJIEHHIO B TEPBOI
rpymnne, a FPaHaT B MOCJAeJHEH, a Takxe [0 HAJHUHIO CHafHOCTH,
KOTOpPOH B rpanare uer. KpoMe toro, (OOpPHT OuYeHb PEAKO B IO-
ponax GwIBaeT XOPOIIO OrpaHEH.

27. Unorpa @ao0OpHT MOXHO elle CMelaTh ¢ KPHCTODATHTOM
H TPHIHMHTOM, eCIH NocaefHHe He OOHAPY)KMBAIOT XapaKTepHBLIX
CBOHX NPH3HAKOB — SICHOTO ABYNPEJIOMJIEHHs, YEPEeNnHIaTOrO CTpPOE-
Hus, ¢opm u np. OranuueM moJ MHKPOCKOIOM SIBASIETCA ITPEIKIe

1 [Ton TepMHHOM RHEBMATOAHTHYECKHN, KaK M BCIOAY B AaibHeliinem, npeanona-
raeTcs npouecc, B KOTOPOM NPUMHHMAIOT Goablwoe ysactue ¢aouaw (rassl W napm).
B kakom arperarHoM COCTOSHHM HAXOAMTCA BCA Macca, NPOW3BOAANIAN MNHEEMATO-
NH3, ckasaTh B MOJAB/ASIONIEM YHCAE CAyyaes HeBO3MOWHO. [lpumenss NPHUBHIYHbIH
TEpMHH, § BCe e mnoaaraio, Yro 6o 6W OCTOPOMNHEE FOBOPHTh BO BCEX TaKHX
CAy9agx He O NHEBMATONHTOBOM, § O ,BbICOKOTHAPOTEPMAIBHOM® TMpOLECCE,
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BCEro Xopomas crna#iHocts GawopuTa M, BO-BTOPHIX, KO3(QHIHEHT
npenromaenns dumooputa 1,434, B TO Bpemsa Kkak y TpHAMMHTa OH
ne menpure 1,469, a y kpucrobanura eute Goublie.

TpHAUMHUT

28. Caepyromuii MuHepan y Hac Oyaer Tpuanmur. Kpemuesewm
KPHCTANMHYECKHH, NMPEeHMYIeCTBeHHO BbICOKOTeMnepaTypubii. Cun:
rOHHSI ICeBJOreKcaroHanbHas. XapaKTepHBl IIECTHrpauHLIE. Ta-
Gaulbl, BHAHBIE NPH OOJbLLUIOM VBEJTHUEHHH B TNPOXuJAIleM CBETE.
Huorpa BcTpeyaercss B BHAE OKTa’ApPOB M B ITUX CAyYasaX HECOM-
HEHHO MNpejacTaBiasieT M3 cebs nceBaomMopdo3y NO KPHCTOOGAIMTY.
KFiorpa wabatogawTca aeficTOBUHEIE (hOPMBI C NPAMLIM YracaHHeM
M OTpUIATeAbHBIM yanuHeHueM. [Ins TpuAMMHTA BO BCAKOM Ciaydae
OTJEJbHbIE HHJAMBHAYaJbHBIE KPHCTANABl oOuYeHb peakuH. OG6BUHO,
MOYTH HCKJICHHTENbHO, MOMKHO CKasaTh, OH BCTpeuYaeTcs B BHJE
arperatoB. Hepeako HaGmojawTcs (CMaHHOCTH HET M 3TO Xapak-
TePHO) JBOHHHKH, KJIHHOBHJHBIE W CEKTOPHA/JbHBIE TPOUHHUKH, CBOMH-
CTBEHHLIE TaKXe, KaK BHl VBHIHTE HHKE, KOPAHEPHUTY H aparOHHTY.
[lperomnenne TpuaMMHTA Koaebaercs B npegenax 1,469—1,473.
Isynpenomnenne y Hero xoaebaercs or 0,001 xo 0,004. Becuperen,
6aarosaps ueMy sICHO BM/JEH AHCIEPCHOHHBIH 3] hexT — 3010THCTO-
HEJTOBATHIM LBeT B mpoxoasmem ceere. [Ipu paGore ¢ TpuauMu-
TOM HMHOTJa NPHXOJWUTCA NpHOEratb K TOYHBIM METOZaM H B 3TOM
caydae HYMXHO HMMeTh B BHAY, UTO TPHAHMHUT HMeeT HeDOAbIION
yroJ ontaueckux oceit (oxkoao 35 u o 43°), NOJOKHTEJNbHBIH, B OT-
JUUHE OT KpHCTOOaMHTa, KOTOPLIH SABJAASTCH  OTPHLATEILHLIM.
Ocp Mg coBnanaer ¢ nepnenauxyaspom x (001).

29, TpuauMHT, KaK YHCTHIH KpeMHe3eM, XHMHUCCKHM H3MeHe-
HUAIM He MOJIBePIKEH, HO MHOrJAa, Kak f rosopua, o6pa3yer NCceBic-
MOp(o3u Mo KpHCTOOANUTY. ITO — THNMHUHBHIA BYJIKAHHYECKHH MH-
Hepajs. MoxHO moaarath, YTo KBaplieBble MOP(HPLI WIH JUNAPUTHI,
KOTOpDBlE HMEIOT NO0J MHKDPOCKONOM MNOWKHJIHTOBYIO CTPYKTYDY,
T. €. pacnajgalwTca kak Onl Ha rybkoobpasHyw Maccy, rie, Tak cka-
34aTh, BEI1ECTBOM I'VOKH SIBIAETCA KBApll, H B HeM Kak Obl cBOBOAHO
MJaBaeT IMOJIEBOMH WIMAT, MOMXHO, TOBTOPSO, MpeanoJaratb, 4YTO
3T0T KBapuy o6pasoBajicsi M3 TPUAUMHTA. TPHAMMHT MOMKHO HaWTH
OYeHb 4acTO B MyCcTOTaX M MHUHepajax 3¢ddy3UBHBIX TOPHHIX MO-
poJ, rje OH, HAL0 MOJAraTh, SIBASETCS MHHEPAJOM MHEBMAaTOJHUTH-
yeckuM. OxasbiBaercss, uYTO TPHAHMHT MOXeT OBITb H THAPOTEp-
MaJbHBIM  MHHepajdoM. [lefiCTBHTENIbHO TaKOH THAPOTEPMAabHBIH
TPHAHMHT HEJ4BHO MOJYYeH OJHHM MIBEHI[ADCKHM MHHEpPaJoOroM.

30. TpuaMMHT MOXKHO cMewarth ¢ Kpuctobamurom. OTauume —
€C/IH HET XapaKTepHBLIX JJISl KpUcTOoOAMUTa OKTadApPHUECKUX hopm —-
MOKeT ObiTh YCTAHOBJIEHO TOUHBIMM MeTOaMH. TPHUAUMHUT, KaK f CKa-
3aJ1, MOJOXHTEeNbHBIH, KPHCTOGANHT — OTpHUATENbHBINH. MuHepaant
JOCTATOYHO PE3KO OTAHYAIOTCA H MO KO3(HIMEHTY NPeTOMICHHS:
Ans TpUAMMHTA uMppa Beime 1,473 we paercs, a y Kpucrobaaura
npejsomaeHne He MeHee 1,484, B kunsied cone TPHAMMHT pactBo-
psieTcs; KpHCTOOANHT HEPACTBOPHM. MOXKHO elle TPHAMMHT cMellaTh
¢ OnajJoM, OT KOTOPOroO OH OTJIHYaeTca no ¢opMmam, M0 aHH30TPOTIHH
M 110 NPeNoMJAeHHI0, a Takke ¢ dumooputoM (cM. m. 27). OT HEKOTO-
PHIX LHEOJMHTOB (TMEIHHHUT) OTAHYAETCH TOJBKO TQUHLIMH METOMaMH,
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2-a rpynna; n—=1,47—1,53

31. Tenepb Mbl nepefigeM Ko 2-it rpynne. Peaved) u orpanuue-
HHS 37eCh 3aMeTHbl HJM JeJaloTCs TAKOBBIMH IOCJAe HeOOaBIIOro
HaBeika. [Ipenomiaenne — 1,47 no 1,53 samMeTHO MeHblIe — Ka-
Hajgckoro Oanb3amMa. B mnepBoi rpynme mnpeaoMieHHe Tropaszio
MeHblle KaHajckoro 6anb3aMma, W MoToMy HaOmojazaach oOpaTHas
lLarpeseBag NOBEPXHCOCTh, KOTOPAas BO BTOPOM rpynne y:xe HEFCHA.
Jlucnepconnbiii 3dekT B CTHIKE € KaHAJCKHM 0alb3aMOM SICHBIH :
MHHepa/ibl 3TOH TPYNNBLI Ha Kpaw Iauda HIH OKOMO AP B WAHpeE,
34MOJHEHHBIX BCerja Ka"ajackum 0anb3aMoOM, KaXyTcs OKpaileH-
HBIMH B 30JOTHCTO-XKEATHIH OTTeHOK, HHike nNpuUBOAMTCA KpaTKan
tabauuka raasHefimux ceodcts (cm. crp. 40—41).

Kpucrobdaaurt

32. Ha nepsoM MecTeé MBI 3/1eCh IOCTABHM KpPHCTO6AaauT, KpH-
CTaNIHYeCKHi KpeMmMHe3deM. MwuHepan 2TOT mnceBIOKYOHUYECKHH, Be-
POAITHO, pOMOHUYECKOH CHHrOHMH. Berpeuaercss oueHb pefiko B BHJAE
OKTa’ApoB, OOJbIUECID e 4acThio B BuJe TaliHueK, B KOTOPHIX B
NPOXOASINIEM CBeTe INPH CPeJAHHX HJAM OOJbIIMX YBEeNHUEHHAX, KaK
H y TPHAHMHTA, 3aMevaercsa 4yepenuyatoe crpoenue. CnafHOCTH OH
He oOHapy:xkuBaer. Habmopgawress NOJHCHHTETHUECKHE JABORHHKH,
NpHYEeM JBOMHHKOBBIE MOJOCKH NEPEeCeKalTCs MOJ Pa3HbIMH YIIaMH,
B 3aBHCHMMOCTH OT paspe3da waHdoMm aanHHoro 3epHa. OOGbIKHOBEHHO
MBI HMeeM 1eJio ¢ JBYNpeaoMISIOUIUMH KpUCTOOaMUTaMH, ¢ JBYIpe-
JOMJEHHEM OYeHb HH3KHM, OKOJO OaHOH ToicauHOn — 0,001 u
go 0,003. Muorpa BcTpeuaercsi KpUCTOOAQJHT H30TPOMHBIN, HAXOAA-
HIHACS B 3TOM COCTOSIHHH — NPH OOBLIKHOBEHHOH TeMmeparype —
B HEYCTOHUHBOM PABHOBECHH. Y CTOHUYHBLIM H3OTPONHBIH KpHCTOGA-
JHT MOXeT ObITh TOJBKO mpu Temnepartype Bbime 200°, Munepadn
8TOT OJHOOCHBIH, B C/Ay4Yae HaJIH4Yus JABYIPEJOMJEHHUS, U OTPHLA-
TeNbHBIH; HHOrJa OH OBIBAET JABYOCHHIA W JAeT YroJd ONTHYeCKHX
oceit no 35°. HaGmogaercs cpactaume ¢ TPHAMMHTOM, M TOraa Gbl-
BAeT §ICHO, YTO KPHCTOOAJIHT HMMeeT TNpeJoMleHHe, 3aMeTHO 6O/b-
~ Iliee, ueM Yy TPHAHMMHTA, W paBHoe oxonao 1,485. D10 THNHYHBIA MH-
- Hepan 3(y3HBHLIX MOPOJ, TZle OH BCTPEYAETCA pexe, YeM TPHAH-
- mur.! MHorza kpHcroGanur ObIBaeT NHEBMATOJHTHUECKOTO IPOHC-
XOMJICHHS. @
= 33. CMewaTtb ero ¢ TPHAMMHTOM Jerko. (OHu 06a BCTpPeYaTCs
B 3(pdysusHbIX nopoaax. ExuHCTBEHHBIM OoTaMuMeM OyJer TOUHOe
onpejesneHve Koa(HIHeHTa npeaomyaeHdsa. B roacteix unmdax, rue
OX(HO C YBEPEHHOCTBIO ONpeJAeNHTb ZHAK MHHepasaa,® Kpucroba-
JHT OTJAHYAETCH OT TPHJAHMMTA MO CBOEMY OTPHLATEJHHOMY 3HAKY.
. Ilo 3naky e W MPeJOMIEHHI0 KPHCTOOAJIMUT JErKO OTAMYHM OT Jeil-
" IlHTa, OT KOTOPOTO €ro OTJAHYAIT npexae Bcero (GhopMbl JeiHUTA,
JIOUEHHs] MOCAeJHEro W Tp.

1 [lpodh. Beasukua yTBepikaaeT, 970 9TH MHAEPANL YACTO CMELINBAIOT.

. % llaa onpenesenns 3Haka M JaXe OCHOCTH MHMHEPAJOB C JBYNpeIOMACHHEM

ke 0,008 Heo6XOAHMO HMETh TOACTHE WAHGH, Tak uTolu uUBeTa HuTEp(QEepeHIHy
TIABHOM ceveniH) ObiiH He Hue Geanlx. \
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AHaaboum

34. Caenyiomuii MUHEpaa AaHaAbLHM — BOJHBIH  aJIOMOCHIHKAT
Harpus NaAlSi,O, - H,O. Anaabuum — MHHepal NceBAOKyOGHUeCKHH.
XapaxrepHoit aas Hero ¢opMoii siBASIETCS TPHAKHMCOKTasaAp (MM
TETParoH-TPHOKTasAp) M KoMOHHaUMu ero ¢ ky6oM; no dopmam oH
HAaNOMHHAaeT JeHIMT, ¢ KOTOPHIM ero uHorjaa u cmemusaior. Muorza
aHaablUM ObIBAa€T HAPOCUIMM HA CTEHKAax NMyCTOT M B JApy3ax; B MO-
pojax BcTpeyaercs IJaBHbIM 00pasoM B COBEpLICHHO HEeNpaBHJIb-
HbIX 3epHax, LEeMEeHTHPYs Jpyrde MHHepanbl. XapaxkTepHa s
asaJbluMa Xopouwas cnagHoctb no xkydy (100). Berpewaroress modiu-
CHHTETHYECKHE JIBOHHHKHU. B 3aBHCHMOCTH OT Pa3pe3oB KPHCTANLIOB
MJIOCKOCThIO WWIKH(Da NOJHCHHTETHUECKHe JNBOHHHKOBBLIE MOJOCKH Ie-
pecexarwTcsa NOJ PasAHYHBIMHM yrJaaMH, TaKk YTO B 3TOM OTHOIUEHHH
9TH JABYNPENOMJSIOIIHNE AHAJBIIMMEI HANOMHHAKT TPaHATBl W JIeH-
uuTel. B mumde anaabuum Bcerga GecupeTeH: H3pejaka ciaabo okpa-
meH B OypoOBaTbiH LBET OT OTJOKEHHH MO TPEUIHHAM MKEJE3UCTHIX
UpoayKToB. BkaioueHus nas Hero He XapakTepHbl. [IBynpejomie-
HHe aHanbuuma oxouao 0,001 um peako Habawozaercs BO BPOCHIMX
KpHcraanax H 3epnax. [Ipenomienne KounebGaeTcss y H3OTPONHBIX
or 1,48 no 1,49, a y asynpexomastomux ‘ot 1,486 no 1,488. Ananan-
UMM OOoJablIeld HacTbl0 THAPOTEPMANbHBIH MHHEpan T. €., CK3MKeM,
snumarmMaTuyeckuid. OGpasyer ncesgoMop¢03bl Mo JeHIUTY, COma-
JuTy B Hedeauny. CoOBepIIEHHO OYEBH/JHO, YTO HEKOTOpbIe aHalb-
uuMBl 06pa30BalMCh TNPH TEMIEpaType 3HAaYWTeAbHO 'Huxe 100°.
Bosbuiasgs cBOJAKAa OTHOCHTENbHO NPOHCXOXKIEHHS STOrO MHHepaJa
tenepb mneuaraercs B pabore A, [l I'epacumoBa (Mszx. TTFY).
B kawectBe NEpPBMYHOTO MHHEpajia aHAJbLMM CUHTAOT B TEIIeHH-
TaxX, HIEJOYHBIX TNopojgax auaba3oBOro cemedcrTBa. AHaJBIHM cpa-
PHHTEJBHO peJKHIl MHHepaa, IJaBHbIM 00pa3oM 3nEMarmarHue-
CKHii; OH BecrTpeyaercss Ha KaBkase B Tak HaspiBaeMBIX TeIIEHHTaX,
JnabasoBeIX MOPOJAxX CAOXHOrO COCTaBa, B OCAJOYHBIX TMOPOZax
okono baky, a sarem BcTpeuaercs B MHHYCHHCKOM OKpyre, Ha
Ko/nbcKOM MOJNyoCTPOBE M B JIPYTHX MECTaX, TaK YTO BBl MQMKeTe
BCTPETHTLCH NMPH CBOMX HCCJAEJOBAHUSX C AHAJBLHMOM.

3b6. AnaspuuM oOpasyer ILEMEHT JJs MHHEpPalOB TelUeHHTa, H
€ro Jerko IMpHHATL 34 BYJAKAHMYECKOE CTeKJIO M Cclenarb, TaKuM
oOpasoM, rpyovio o:mHOKy. AHAJZbLUHM OT BYJKAHHYECKOTO CTEKJa
OTJIHYaeTCs1 NMPHUCYTCTBHEM CMAWHOCTH, KOTOPO# B CTekae OniTh He
MOXKeT, a Takxe aHaJbLHM TPYAHO TIPHHATH B JAHHOM CJydae 3a
CTEKJO MOTOMY, 4TO TELIEHWT MpeAcTaBIfaer co00l0 OCHOBHYIO TO-
poay, B KOTOPOH MHEOTO NHPOKCEHa, MJIarHOKJaa3a M T. J., H IpH
BHHMATEeJbHOM OTHOLIEHMM K JeJy BLI YBHAHMTE, YTO B MeJaHOKpa-
TOBOH, T. e. OoraToil OKpauleHHBIMH MHHEpaaaMH, MOPOJE, KaKoM
SIB/IIETCA TEIIEHHWT, Y Bac BJAPYr CTEKJIO, 324 KOTOPOE BBl NPHHHMAaeTe
aHaJIbN UM, COBEPHIEHHO O6ecClBETHO, UMeeT OYeHb HH3KHH KO03(du-
LIHEHT TPEeJOMJIEHHA, 3aMEeTHO MEeHbIIUH, YeM y KaHajckorc Oajb-
sama. Ecau Bbl Ha 3TO o6paTHTe BHHMAaHWe, TO HHKOrjXa He oluube-
TeCh, UYTO BBl HMeeTe Jel0 He Co CTEKJOM, a C aHaJIbIHMOM. DTO
CHOYKHT IIPHMEPOM TOro, KaKk Haj0 MOJb30BATBCA acCOUHALMNEd MU-
Hepanos Aas H3dexanus rpy6od omubkn B uaeHTHdHKanuH. Bo
BCAKOM cay4ae, B CTEKAaX nopojx AuabasoBoro ceMeidcTBa MpenoMm-
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JeHHe He onyckaercs Hmxe 1,51, uro ObIBaeT HCKIIOUHTENLHO
pPelKo, B TO BpeMsi KaK y aHaJbIHMa OHO paBHO Maxkcumym 1,49.

36. Tenmepb HECKOJIbKO CJAOB OTHOCHTEJbHO JeHIHTa, 3a KOTO-
pPBIfi MHOrAA Jerko NPHHATHL aHaJbLMM, HAa 4YTO YKa3biBaeT amepu-
KaHckuii nerporpad YOUIMHITOH. AHAABIHM JErKO OTJIHYAeTCH -OT
JEHIIUTA MO TPEJOMJEHHIO: YV TMOCJAeJHero mnpeaomaeHue — 1,51,
'y asaabuuma 1,49, uudpsl 10BOJIBHO pasaHuHblE W HaxoAdllHecd
. B Ipexenax oueHb GBICTPOro pacno3HaBaHHA. 3aTeM y JAeHLHTa HH-
- goraa He HaOmojgaercs cnadHOCTH. EcCaH BB CKIOHHB NPHHATH
aHaJbLUUM 3a JeHIUT W YBHJAENH cnadHOCTh, TO HAZO AyMaTh, YTO
- aTo aHanpuuMm. HakoHen, mpu mogorpeBaHMM NeHLHUT OCTaeTCsT He-
H3MEHHBIM, a aHAJbUHM MPH 3TOM MYTHEeT, NpHYeM B HeM IpPOHC-
" XOIHUT BBIAEJNEHHE, BCAEJCTBHE pas/JOXKeHHS HMelouerocs HedO/b-
. [UOTO KOJHYECTBa jKeje3a B BHJAE OKHCJAOB MOCAEJHEro.

Ipynna coaaanra

- 37. CnepyiomiuM MHHepaioM OyaeT y Hac COJaNHT — MHHepail
¢ 7% Cl n 20% Na,O, cocras KOTOPOro Jerko 3alOMHHTb — 3TO
nedemun ¢ moaexyaoit NaCl. Cuuronusi ero xKyOuueckas. /JBOHHMKH
. LUMHHeJeBble, 3HAYUT, MO OKTA3APy; OHH CPaBHHUTEJIbHO PeIKH, H
B MHKDOCKOIE NOYTH HMKOTJAa Bbl MX HE YBHJHTE, MOTOMY 4YTO Mpa-
BHIbHBIE (POPMBI OYeHb pelKH, a B KyOHYecKOH CHHTOHHH BHI MO-
JeTe pacrno3HaTk JABOHHAKH — TOJNLKO €CJIM eCcTh NMpaBHJAbHBIE Orpa-
HUUYEHHS -— N0 BXoAAuluM yraaM. CnafiHOCTh y coJanura sicHasi 1o
poMOGuuecKOMY MOAEKA3APY, W HATHUHMEM 3TOH CNaifHOCTH COJAJHUT
H MHHepaJbl TPYNNbl COAANHTA OTAHUalTcss oT Jefiuura. O6bIuHO
comanut B mwaude GecuBeTHbI, H3peAKa OueHb c1ab0 KEATOBATHIA,
GypoBaTbli M roayboBarthbiif, HO oueHb caabo. BxaoueHHs B Kpu- \
CTamanax pelkxH. OntHueckue aHOMAIHH Haﬁ.HIO,ZIaK)TCF{ TOJNBKO OKOJIO
BK/IIOYEHHH, H BooOlle 1as coxanuTa OHM peiakd. [Ipu pasnoxeHuu
COJNAJHUTLI HHOrJa TpeBpamapTcd B HeoJuTs. Coxanut — nepBuy-
HbI MHHEPaJa H3BepPHEeHHBIX MNOpoJ, mo mnpeumyulectsy sddyaus-
HbIX, XOTsI BCTpeuaercss W B HMHTPY3WBHBIX [OPOJAaX HAa KpaHHHX
rpanuiax Hamero Coro3a: ¢ onHO# cTropoHbl, B Typkecraue, rae |B
JloJiMHe 3epaBliaHa MME!TCAd COJAaJHTOBLIE CHEHHUTHI; C JIPyroft cTo-
POHBI, Ha KpaiiHem ceBepe, y Beaoro Mops, rjie TOYHO TaK Ke HMe-
I0TCA  COMAJMUTOBLIE, TMOPOJABLI, MO3TOMY 5 M YIOMHHAK 37ech 00
3TOM penkoM MmuHepade. MHorza comamut BcTpeuaercss KaKk MPOAVKT
BO3/IeHCTBHA "HIEJOUYHEIX TOPOJ HA M3BECTHAKH NMPH YacTHUHOM Iie-
pennasJleHHH MOCHeJHHX. 3aTeM COJANHT H3BECTeH Kak [HEeBMAaTo-
JMHTHUYECKHIl *MHHEpal M, HHTePecHee BCEro, Kak MNpPoJAyKT 3amerre-
HuA HedeauHa, T. e. Kak MHHepasx anuMmarmatHueckuii. [Ipemomae-
Hue coxanura — 1,483—1,490.

38. OH oueHb CXOJleH BO BCeX OTHOIIEHHAX C HO3eaHOM, KYy-
6uyecKMM MHHepasom cocraBa n - NaAlSiO, - Na,SO, (14%| SO, u
277% Na,0), or KOTOpPOro OTAHUAETCs CBOeH 6eclBeTHOCThIO B IIAH(p2
(oTaMuMe HeHaNeXKHOE), TeM, YTO He OOGHADYKHBAET TaKHX DPEe3KHX
SIBIEHUH KOpPN3MHM, Kak HO3eaH (He OueHb HaJeXHoe), M Jaydlle
BCEr0 MHKPOXHMMHUECKOW peakuuei. [laa Ho3eaHa HHTepecHbBl KOp-
PO3HOHHBIE FIBJEHHSA, FIBJEHUS Pas3beJaHHsi ero B FOPHBIX MOPOJAx.

B 3roM OTHOINEHHH HO3€aH NOX0K Ha CBOH AHTHNON KBapu,
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BCTpeuasich MOJ06HO NocKefHEeMy B Pe3KO padbeleHHBIX KPHUCTal-
Jax c ray0OKHMH 3aauBaMH M OYXTOUKaMH, TaK 4TO OT KPHCTaJJIOB
HHOIJla OcTalTcsa alkue ocratkd. Kpome toro, aas HO3eaHa xa-
paKkTepHbl OKaHMmasolue ero Gypeie 000J0YKH, KOTOPBIE SBJSIOTCA
10 BCEH BEpPOSTHOCTH MPOJAYKTOM pAa3JOMKEHHs Ho3eaHa IpPH ero
PACTBOPEHHH. ¥ BCEH TpYNIbl MMHEpPAJOB [IPYNNBl COAAAHTA 3TO
PacTBOPEHHE BBI3LIBAET MHOrAa nmoOypeHHe 1o nepudepHd, HO 3TO
nobypeHue sBJSETCH JOBOJLHO PEe3KHM H upe3BblYaiiHO XapakTep-
HBIM JJs1 HO3eaHa; HHOrJa B IKMde Ho3eaH ObiBaeT roJyboBaThHIM;
npeaomaende ero or 1,480 mo 1,495. toT MHHepan BCTpedaeTcs
TOJLKO B 3(h(hy3UBHBIX IIEJOYHBIX TOPOJAAX H OUeHb PeNOK; BCTpe-
yed B Corose Ha cesepe PCPCP, a Takxe B MuHycHHCKOM paWoHe.

39. K TakuM e peaKuM MHHepaltaM OTHOCHTCS W Tralouy,
KyOuuecko#t  cHHroHHH; (popmyna ero Takaa: n-NaAlSiO,-
-mCa,Si0,-Na.SO,. OnTHYecKH OH OTJIHYAETCS OT MHHEepaaoB Co-
AaIuTOBOH TPYNNBI T€M, YTO MMeeT HaubOJbIUHH KO3(HLHeHT Ipe-
aomaenus 1,495—1,504. M3 Bcex MMHepaJOB 3TOH TPYyNNBl TalOWH
ObiBaeT HamboJee TYCTO OKpallleH, JAaBast MHOTA4 B IaHde SICHBIN
ronyGoi user. Berpeuaercsa oH MckmouuTeabHo B 3 y3UBHBEIX IIO-
pojaax.

40. MuHepasbl rpynnbl COJaJHTa — COJMAJUT, HO3€aH H TalOHH
(a Taxkxe KOHTAKTOBBI MHHepas Ja3ypuT, BCTpPeYalollHHCH, HANpH-
mep, B [Ipubaiikaare W [lamupe) — 1OBOJBHO pelnkH. XapakTepHO
JJs1 HHX OTCYTCTBHE aHOMaJHHA (HaGaIoJarolHXCAd HHOrZa TOJALKO B
HEMOCPeJCTBEHHONW GAH30CTH OT BKJIYEHHH) W, CJIe/JI0BATeNBHO, MNO-
JNMCHHTETHYECKOTO JABOWHHKOBOrQO CTPOeHHs (OTauuHe OoT Jel-
LHTd — Cp. TAKXKe [peJoMIeHHe —H aHaabluMma). Beuay 6Goabiioi
HX pPEJKOCTH MHHepaJbl COJAJHTOBOH CPYINLl HE CAeAyeT ompene-
JsiTh TOJBKO ONTHYecKH (mpasna, roayboit B maude uBeT mpu Ma-
JOM TpeJOMJIeHHH HabMI0JaeTcs TOJLKO Y 3THX MHHEPAJaoB),
a HeoOXoauMo mpuberaTtb K XHMHYeCKHM peakuusam. OT CcXOAHOTO
B HEKOTOPBIX OTHOHIEHHSIX C HHMH (IIOOpHTa MOCAEAHHH, Kak
YKa3plBaJOCh, BECbMa 4YacT B MIEJOYHBIX MOPOJAX— OHH OTJH-
YaroTCs JEerKoH pas3naraeMOCTbI0 KHCJAOTaMH; ‘OT JeHlHTa — N0 mpe-
JOMJEHHIO M OTCYTCTBHIO JBOHHHKOB; OT aHaJblUHMa — 10 Yray
MEXJY TpeIlMHAMH CHaifHOCTH H TO KayeCTBEHHBIM MHKPOXHMHYE-
CKHM peaKkuHsaM, NOMOIIbI0 KOTOPHIX OHH OTJAHYHMBI M JPYr OT
Apyra. i

Je#inur

41. Tenepnr nepefizemM K MuHepany — Jeduury. JIeHOAT cambii
GoraTelii KaJueM MHHeEpaJd H3 MarMaTHYecKHX allOMOCHIHKATOB.
dopmyna Takas e, KaKk y aHaabllHMa, TOJAbKO Ge3 BOABI H BMECTO
Na crour K, smaunr KAISi,O,. Ilpomy o6paTHTb BHUM3@HHE Ha TO,
YyTO 3TOT MHHepaa Goraue Takxe CJIHHO3EMOM (23,5%? H GenHee
KpPEMHEKHCAOTOH  (55%), uem opTokaa3 (cooTBercTBeHHO 18,49
u 64,7%): ; 7

KAISi,0, = KAISi,04 -} SiO,,

OpTOKAA3 nehuut KBapI

BCAEJACTBHE Yero JEHUHT COBMECTHO C KBaplieM He BCTpeuaercd.
Munepan sTOT TCEBIOKYOGHYECKHNA, MOBHAHMOMY, TeTParoHaNbHbIN;
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HMEET O4YeHb XapaKTepHble (OPMbI — TPHAKHUC-OKTA3APHL  HJH,

- MHaue, TeTPAaroHTPHOKTasApnl (puc. 10), naiomue B paspese BOCHMH-

YroJbHHKH (puc. 11); B paspe3ax MOryT MOJYUHTbCA TaKmkKe Tpe-
YrOJbHHKH, POMOBI, YeTHIPEeXYrodbHUKH. EcCIH HEMHOro onaaBleH,
TO JIaeT MOYTH TOUHbIE WapHKH. [las Jefiuura XapakTepHbl BKJIO-
YeHHs, pacrnoJjiarailiHecss HHOTJAA NapajesbHO OrpaHHYeHHTM ero
KPHCTAMJIOB, HHOI/[d 10 CEKTOpaM B KpHCTaJle, HHOTZA MO onpeje-
JEHHBIM HANPAaBJEHHAM, T. €. MOYTH BCErja C U3BECTHOH NPaBHIbHO-
CTbi0. DTH BKJIIOUEHHS OTHOCATCA TJIaBHBIM 006pasoM K NMHPOKCEHY
(60Jb1IEI0 YACTBIO K STHPHHY WIM 3THPHH-aBTHTY) M MArHeTHTY.
CnaitHocTH B HeM Her. XapaKTepHBlI ABOWHHKH TOJHCHHTETHYECKHE,
C HECKOJbKHMH CHCTEMaMH MOJOCOK, MepeceKkawllyxcs, Kak y rpa-

>
(
NEF

Puc. 10,

HAaTOB H aHaJbBUUMOB, NIOJA PAasJHYHBIMH YIJIaMH B 3aBHCHMOCTH OT
paspe3a 3epHa mJIOcKocThio wmauda (puc. 12). JIBynpenomiaeHue y
Hero Hu3koe ot 0,001 xgo 0,002; B maudax Bcerga Gecuseted. llces-
HOJEHI TR, T. €. MCeBJOMOP(O3bl MO JMeHIHUTY, BLINOJHEHHbLIE He-
GI)EJIHHOM, a.ﬂbﬁHTOM, OPTOK/Ma30M H CEPHIHTOM B pPAasJIHYHBIX KOJIH-

. YECTBEHHBIX KOMOHHAIMUAX 3THX YEThBIPEX MHHEpaJaoB, OIHCaa

B. A. Hukonaee u3 Typkecrana. HegaBHO 3TOT MHHepan BcTpedeH
Takke B Cubupu (B AmpanckoM okpyre) BuauOGHHBIM H OmHcaH C
p. Mmuma (3gecy Bnepenle BBefen TepMmuH snuaeiuur) A. H. 3apa-
PHIUKHM. [

JleHuuT — XapaKkTepHblii BLICOKOTEMIEpPaTypHBIH MarMaTHYeCKHH
MuHepaa Gorareix K,O naB, Ho uHOrjga o6pasyercss ¥ MOCTBYJAKaHH-
yeckumu arenramu (LlamGonunm).

42, JlefiuuTt, KaKk yxe YKaskeBaJOCb, MOXHO CMeLIAThb C MHHepa-
JaMH TPYNNbL comanuTa U ¢ aHajibuumoM (cm. mm. 36 u 40). 3arem
HHOr/Ja HenpaBH/bHblE KPHCTAMIbI JefluTa HauHHAIOLHe CMeIlH-
BAlOT €¢ MHKPOKJHHOM. OTAMUUTL HX MOMKHO YyXKe MO OJHOMY TOMY,
YTO COBEpHIEHHO HenpaBHJbHBIE 3epHa Yy JeHLUHTa BCTpeyalTcs
peako; yamle Bpl Gynere MMeTb H30OMETPHYECKHE paspesbl M yiKe 1o
OJJHOMY 3TOMY BBl MOMKeTe CKasarb, YTO 3TO He MHKPOKIHH. Ecau
HYXHBI elle Kakue-HHOYAb NMPH3HAKH, TO MOXHO yKas3aTb, YTO'B MH-
KPOKJHHE B COOTBETCTBYIOIIEM paspese BLI HMeeTe TOJbKO JBe CH-
CTeMbl JIBOWHHKOBBIX MOJOC, MNEepPeceKalolUlHXCs MOJ Pa3MHUYHBIMH,
B 3aBHCHMMOCTH OT paspe3a uuiuda, yriaMd, B TO BpeMs Kak 'y Jei-

. HMTA 3THX CHCTEM TOJOC B OJHOM H TOM Xe 3epHe OyjaerT He-

CKOJILKO, M CJAEJ0BaTeJbHO, M0 CTPOEHHIO MNOJHCHHTETHYECKHX



JBOHHHKOB Bbl He MOXETe CMEIaTh JAeHUHT ¢ MHKPOK/AHHOM. §l CKa-
3aq 06 3TOM TOABKO MOTOMY, YTO HEKOTOphble HayHHAIIIHE HHOTAA
CMELIMBAIOT 3TH JBa MHHeEpa.a.

Heoaurtn

43. CaeayolluMH MuHepasaMud OyLyT y Hac ueouutsl. Mbl pas-
GepeM HX KPaTKO, KaK IpyIny MHHEPaaOB, — 3TO BOJHBIE aAlOMOCH-
JHKATHl, FJaBHLIM 00pasoM KaJbLHs W HATpHs, pexe Kaaus.” CHHrO-
HHA TNpPeHMYLLEeCTBEHHO poMOHYecKas H MOHOKJIMHHAsS, HEPEAKO
BCTPEYAKTC OAHOOCHBIE LEOJHTBI H OYeHb PEeJKO KyOHYeCKHe HJH
TPHKJAHHHBIE. ['pynma 1eoJHTOB, Haj0 CKas3arb, elle HEJO0CTaTOYHO
H3YyueHa, XOTS B caMOe [oCJe/JHee BpeMsl NOABUJAOCh HECKOJbKO {)O-
YHHEHHH II0 LEeOoJHuTaM, TpaBjJa, NPeHMYUIeCTBEHHO € XMMHYECKOH
HX XapaKTepHCTHKOH.

XapakTepHbl AJA 3TOH rpynnbel MHHEPanoB (pOpMbl H, ClefoBa-
TEJbHO, paspesbl; LEOJdUTbl MNPeACcTaBaAsgiT co00Kw B OrpOMHOM
OOJBIIHHCTBE CIy4YyaeB arperarsl BOJOKHHCThle, HroJbyarble, He-
PeAKOo pajHalbHO-JIYYHCTbIC, JHCTOBH/HBIC, YellyiyaTble, CHONOBH/-
Hble H T. JI.; BCTPEYAIOTCH TaK)XKe B BHJE JeHCTOYeK M uHOrjga Tabau-
yek. Yalme Bcero oHM OecUBETHbl, HO HepejaKo 3amasaHbl OypoBa-
TBIMH, 3€JeHOBATHIMH M KPaCHOBATHLIMH  IIOTEKaMH OT OKMCJOB Xe-
Jge3a. XapakTepHO JJd HUX HX HHM3KOE NpejoMJeHHe, 3aMeTHO | MEHb-
liee y OrpoMHOro GOJbLIMHCTBA HX, 4eM VY KaHajAckoro Oajb3aMa.
JIBynpenoMJeHHe Yy HHX HH3KOe, Y OrpPOMHOro OOJbIIHHCTBA He
Boimie 0,012, OGosbuiero uwactbio koaedaerca ot 0,003 po 0,007,
TOJBKO Y OJHOr0 LEOJUTAa — TOMCOHHMTA — JIBYNpPEJIOMIEHHE MOJAHH-
maerca go 0,020—0,026, a nmpeaomyeHHe HHOr/Ja MpeBHIIIAeT TaKoO-
BOE e KaHaJckoro Ganb3ama, goxonas jao Ng=1542.

LleoanuTbl caMH MpeACTaBAAIOT COOOH BTOPHYHBLIM MPOAYKT M MO-
TOMY TPY/AHO BBLIBETPHBAIOTCS, HO €CJAH OHH paspyllarwTcd, TO KO-
HEYHBIM NPOAYKTOM SIBJAAKTCA TJIHHHCTBIE 00pasoBaHHUA, TAK HAa3bl-
BaeMble MeJUTOBbIE YaCTHILLI — BOJHBIE, YacTO aMOp(HbIe, aJOMO-
CHIMKAThl. LleoaHTHl — sMUMarMaTHYecKHe, THAPOTEPMAaJbHBIE H
BTOPHYHBIE MHHEpaJbl, YacTo 3aMellalllHe I0JeBble IINaTel H
eappmmaruanl. ' JI0BOJBHO YacTO 11€OAUTH BCTpPEYyarTCsas B MYCTO-
Tax H3BEPIKEHHBIX MOpPOJA, JaB, ocobeHHo O6asanbToB. Ilo dopme
arperaros LUEOJHThl XOPOUIO BBIENSKTCH (CPEJH OCTaNbHLIX MHHE-
pajoB, ecqH YIDHHATb BO BHMMaHHE HMX HH3KOe MpeJoMJeHHe, Tak
4YTO B 3TOM OTHOILIEHHH HX TPYJAHO CMEIUAaTh C TeMH TIJIABHBIMH ‘MH-
HepaJaMH, ¢ KOTOPLIMH MBI HMeeM OOBIKHOBEHHO JIENO.

44. M3 3THX riaBHBIX MHHEpPAJOB MOMeT OBITh MX MOMKHO CMe-
marb ¢ OJHUM TOJbLKO XaJaieJOHOM, KOTOPBI BCTpeuyaeTcss B CXOJ-
HbIX arperatax. Ho y xaauenona mnpenomiecHHe He HHKe 1,53, 3Ha-
YHT HEMHOTHM MeHee MNpeJOMJAeHHA KaHnajackoro Oanb3ama, B TO
BpeMsl KaK y LeOJHTOB OHO 3HayuTeabHo Huxke. Kpome roro, orau-
yye 1o accouuaunun. Ecan 1eo/MHMTOBHAHBIN arperar Bbl BCTpeuaeTe B
olane, To, KOHeYHo, 3T0 GYJAeT CKOpee BCero XalUemoH, a He LEeOJHT,

! QenpAUINATHAAMH HASLIBAIOT MWHEPANbl, 3aHHMAOIME — [0 CBOEMY 3Haue-
HHIO — MECTO MOJEBLIX WNATOB (peabAnaTos) B NOPoAaX. 310 — Hedennn (31€0auT),
neHUHT H COJAAHT, HACThI0 TaKkKe M TaloHH,
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Ouensb XapakTepHo s LeOJHTOB HX BCMYy4YHBAHHE NpPH HarpeBaHHH.
Cm. taxke tpuaumut n. 30,

Oprokana3ssl

45. Tenepb HAeT OYeHb BayHas rpynna MHHepalOB, HasblBaeMbIX
Jyullle BCEro «QyIIeCTBEHHO KadHeBble MOHOK/JIMHHBIE IOJEBble IIMna-
Thi» (B. B. HuxkuTHH) HAM KOpoue «OpTOKAa3bl». CHHIOHHS MOHO-
KJAMHHasi (CKOpee BCEro CKpbiTas TPHKAHHHAas). B nopojax dopmbl:
TabJAHLUBI, HENPaBH/bHbIE 3epHa H Jreﬁcrbl CnaitHocTh coOBeplleHHAs
HOCTH 10 BTOPOMY MHHAKOHAY, K"'Eoma.nenum MPOABJAAETCA
TOpAa3o pexe (OY4eBHAHO, MO COBEPUIEHCTBY, OHa Xy:iKe, 4YeM IO
Tpe'rbeMy nuaakouny) $1 rOBOPI0 K COXANIEHHIO, nommy yTto éE:m"
cnoﬁo.aﬂo MOTJH OTJIHYHTH MHHEpaJIbl MOHOKJIHHHBEIE OT TPHKIWH-
HEIX, T. €. OPTOK/Ja3bl OT HEpelleTYaThIX MHKPOKIHHOB. [IBOHHHKH
BCErja NpOoCThie, MOJNHCHHTETHUECKHX JBOMHMKOB He ObIBAET, H 9TO
"OueHb XapaKTepHO JJisi OPTOKJIa30BLIX MOJEBLIX ILITATOB.

46. 3xech A NOMKEH JaTh HECKOJIbKO TAaKHX CBEJEHHH, KOTOpbIE
HYXHBl [IPH TOYHOH paboTe, MOTOMY UTO STH MHHEpalbl OYEHb
BaxkHbl. HanbGosee wacThl JBOHHHKH KapJcOajCcKkHe, B KOTOpPHIX
_ABOHHHKOBOIO OCbI0 CIYXKHT TPETHA [ KpuCTamiorpaduueckass oOcChb,
'a UIBOM, T. €. MIOCKOCTbK CpacTaHusi, OOLIKHOBEHHO fIBJASAETCS BTO-
poii nuHakoux. Heckoabko pexe BcTpeualoTes JABOWHHUKH MaHeOGax-
CKHe, B KOTOPBLIX IJIOCKOCTBIO CPACTAaHHUAl SBJASETCA TPETHH NHHA-
KOHJ, a JABOHHHUKOBOIO OCbI0 — MEpIeHIHKYaap K TPeTbeMy IHHa-
KOHJy, H eufe pe»«zt BCTpeualoTcsl ABOHHHKH OaBeHCKHe, ¢ JBOHHH-

KOoBOH ocbio | (021). Tak Kak OpPTOKJIa3bl MOHOKJHHHOM CHHrO-
HHH, ABOHHMKOB anbOHTOBHIX mo (010) u nepukaunoBepix mo (010)
y HUX ObITb He MOMKET, H CJIef0BaTeJbHO, €CMTH Bbl TOUHBIM METO-
JIOM OTNpeAeNHIH 3aKOH 3a afsGHTOBBIH WIW NEpUKIHHOBHIH, TO MH-
HepaJ He MOMeT OBbITh OPTOKJIa30M, a OyAeT HepelleTyaTbiM MHKPO-
KIHHOM.

47. B waude B CBeXEM COCTOSIHHH OHH OeCUBETHHI, NMPH Pasio-
AKEHHH MYTHEIOT M CTAHOBATCA B OTPOMHOM GOJLUIMHCTBE CAYyYaes
OypoBaTbiMH, HHOrJa GYypO-KPAaCHBIMHM, OT BBIJEJIEHHS OKHCIOB JHe-
ae3a. [ToGypeHuwe wuaM MOKpACHEHHE OuYeHb XapakTepHO A BCex
CyHIIECTBEHHO KaJWeBblX — MOHOKJHHHBIX H TPHKJIHHHBIX — MOJAEBbIX
HINaToOB, MOTOMY UTO B T€X HWJAH HMHBIX YCAOBHAX MOMYTHEHHA MJa-
THOKJ43bl MCKANUHTEJLHO peaKo OypeiT, H MYyTHbE NJIArHOKIa3bl
6GBIBAIOT B TMPOXOJALIEM CBETe CEpPLIMH, MO3TOMY BO MHOTHX ILIH-
(hbax MOXKHO npeKpacHO H OLICTPO pPAa3MHUYUTL OPTOKAA30BEIE MO-
JeBble IINaThl OT MNJArHOK/JIa30B B MNPOXOJSAINIEM CBeTe MHPOCTO
MO0 HX BTOPHYHBIM HPOAVKTAM: OPTOKIA30BBIA I0JeBO# mmnar Oy-
peBaThii HJIH KpacHOBAaTbld, MVTHBIH; MYTHBIE e MNAarHOKIasnpl —
cepoBarhle.

48. OpTOKJa3aMH Ha3HLIBAIOTCA OOBLIKHOBEHHO CJerka MYTHOBA-
Thie pasHoctd cocraBa (KNa)AlSi,Os;, npuuem Bcerga mnoutH Obl-
BAE€T H3BECTHAsA MNpPHMeCh HATpa M, MOBHAHMOMY, OKHCHOrO KeJesa
B BHJle KeJe3HOTrO OPTOKJa3a; BCTPeYaJHCh H3 PEAKHX OKHCJIOB:
0,006% Ga,0,; 0,06—0,5 SrO; 0,05—1,5 Ba0O; 001 BeO;



0,01—0,3 Rb,0. CosepuieHHO BOASHO-NPO3PauHble OPTOKAa3bl ¢ 60b-
UMM OTPHLATEJbHBIM YoM ONTHYeCKHX oceft ot 60 mo 80° HasrBa-
OTCSl alyAsipaMH; BOASAHO-NPO3payuHble OPTOKAIA3El C MaJbIM OTPHLA-
TEeAbHLIM yrJOoM OnTHYeckKHX oced 20—30° u Menbule, ENAOTH IOUTH
A0 OIHOOCHBIX, HA3bIBAKOTCA CaHMAMHAMH. Ha (eopoBCKOM CTOMHKE
orpoMHoe OOJbIIHHCTBO CaHHIHHOB BeleT cebs Kak OJHOOCHBIE
oTpuuaTeNbHble MHHepaabl. [lBynpesomaenue koaebaercs ot 0,006
ao 0,007. XapakrepeH NpH TOYHBIX METOJAX MCCIeJLOBaHHSA Yrod,
o6pasyeMblii MEPNEeHAHKYAIPOM K TPEThEMY MHHAaKOHAY C ocbio Nmj
OH paBeH JJsi OPTOKJIA30B 5—7°, a Y TPHKJIHHHBLIX HepeleTd4aThiX
MHUKDOKJIHHOB IOJHHMaerca Ao 18°; kpome TOro, y MOHOKJIHHHBIX
Z Ng (010) mo/xeH GbIThb paBeH HYJIO, Y TPHKJAHHHBLIX OH He PaBeH
HY/IIO.

49. 3gechb MBI 3aMeTHM cebe pa3 Haecerja, YTO MO Yray of-
THYECKHX OCEH OPTOKJIAa3B OT HepelleTYaTh X MH-
KPOKJAMHOB OTJHIHUYHTh HeJdb3d B aureparype, H Jaxe
B PYCCKOH, BBl BCTpeuaeTe HepeJKO y HccileaoBaTesel, NPOU3BOAHB-
WX TOYHLIE MCCAeLOBAHHS, (ppasdy: «y KPHCTAJNJIOB MOJEBOTO INHara
2V =-—70° 3HauuT 3TO OpTOKIa3»; uau «2V —83°, sHauur 3TO
Hepechanmﬁ MHKDOKJIMH». ITO COBEpLIEHHO HeBepHO. M y MHKpO-
KJAHHA yroJa Moxer majaath Ao 60°, ¥ y OpPTOKJIa3a MOMKET IMOJHH-
matbcst 1o 887 1. Tounnle HabuaOZeHHsT 06 3TOM TOBOPAT COBEPIIEHHO
He JBYCMBICIEHHO H omnpejereHHo. O6 Oprokaase HIH MHKDPOKIHHE
BBl HMeeTe NMPaBO FOBOPHTH TOJABKO B TOM CJayuae, ecjid y Bac ompe-
JleJleHa CHHIOHHSI MHMHepaja, H, KpOMe TOro, MOXHO ¢ GoJabiuel Be-
POSITHOCTBIO TOBOPHTL OO OpTOKIAa3e, 4eM O MHKPOKJHHE, eCaH
yroax | (001) Nm me Goabme 5—7°; pelleTyaro-cABONHHKOBAaH-
HBIMH OBIBAIOT TOJBKO TPHUKAMHHBIE PA3HOCTH (MMKDOKJIHH H aHOPTO-
Kkna3). Takum oOpasom, ompemeseHHO MOMHO TOBOPHTB TOJBKO O
MHKPOKJIMHE (HJH aHOPTOKJAa3e), eCJH BHIHA pelleTKa; B OCTalb-
HBIX CAyuasx caeayer —6e3 TOYHBIX HM3MepeHHH — ITHCcaTh Ka-
JAHIINAT H T. I ‘ ‘

50. [lpy M3MeHeHHM OpPTOKJIa3bl ¥ MHKPOKAHHBL KaOJWHH3H-
PYIOTCH HJM, Jydllleé CcKa3aTb, NMOKPBLIBAIOTCH MYTHBIMH TVIMHHCTBIMH
YaCTHIAMM - HJIM, KaK 3TO OYeHb y/Ja4yHO HasBaHo JleBuHCOH-JleccHH-
oM, MEeJUTH3UPYIOTCH (OT CI0Ba <«METHT», UTO 3HAYUT TIVIMHHCTHIH
MPOAYKT); MEJHTH3alUUs OPTOKIa30B yacTo ObiBaeT 0OYCHOBIEHA He
BHIBETDHBAHHEM, a 3MUMAarMaTU4YecKMMM mnpoueccamu, Ha uro obpa-
1marocr BHUMaHHe yxe Jer 50 Hasax. Ilpu stom OOGLIKHOBEHHO,
KaK si TOBOPHJ, OHH CTaHOBsATC OypoBaThiMH. OproKia3 ¥ MHKpPO-
KJIHH HHMKOI/la, BO_BCSIKOM CJyyae- HCKMHOUYUTEILHO pexo, ﬁbmalo'r‘
HEPEIIOJIHEHH cepnumoabmn yemyHKaMH; 3TO BechbMa XapaKTepHo
Aaa HHX. JI@Ke B TeX 1MOpojAax, rje NAarHoK/aassl NpeaCTaBisioT
co60i nmouTH pelreto, 3amoJHeHHOe GeCKOHEYHLIM KOJNHUeCTBOM ue-
IIyeK CEpPHIIWTa, Ja)e B TAKHX NTOPOJAaX OPTOKJIA3bl H MHKDPOKIHHLI
GLIBAlOT 3AMOJNHEHb TOABKO MNATKOM, B KpadHeM CJayyae JecsT-
KOM CHOPafHYECKHX H PeIKHX YelIyeK MYCKOBHTA HIH CEepPHIIHTA.
$1 6yny ouenb Gaarofapes BaM, ecau KTO-HHOYAL HaHIeT opToKaas
WM MUKDOKJHH, TIEPENOJHEHHbIH CepPHUHUTOM, H IOUIET €ro B Moe

1 KoHOCKONHYECKH 3TOT YyroJ MONHO OMpenensite TONLKO B TOACTHWX niudax —
cM. mpuMeuanue k n, 33,
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pacnopsixkenHe; s TaKMX JO CHX [Op HE BHJEJA H FOBOPIO, 4TO OHH

BCTPEYAIOTCH HCKAIYHTEJIbHO DPEJAKO, TOAbKO H3 OObIYHOH CBOEH

0CTOPOKHOCTH. OGBIKHOBEHHO TaM, rJie YKasbiBaercs, YTO OPTOKJIa3

[EepenoJHeH CePHLUTAMH, MOYTH HAaBEePHAKA MOKHO OXHA4TH, YTO

5710 OblIa OliMOKa, UTO 3TO NJAardokaas. Hepeako B pasiaHyHbIX I10-

. pOJax BHYTPH OPTOKAA30BLIX MOJIEBBIX LINATOB, Bbl HAXOJHUTE 3IIH-

JOTOBBEIE 3€pPHA, TAKKe KaJbLHTOBbIE 3€PHA; B HEKOTOPHIX MOCTBYJ-

. KaHHYeCKH-H3MEHEHHHIX TIpPaHHTaX OPTOK/Ia3 3aMellaercs | TypMalH-

. HOM, 00pasyloLHM ICeBAOMOP(O3El IO OPTOKAA3Y.

: 51. B oprokaasax uMHOrja HaOMIOAANOTCH BK/IOYEHHA KEJE3HOH

. CHIOJKH, BEPOATHO 4acTO OT pacnaja TBepAOro pacTsopa ero ¢ xe-

| JIe3HbIM OPTOKJAAa30M; MHOTZA OBITb MOMKET 3TH BKJAKYEeHHs o0pa-

aym'rcsl H NyTeM IHeBMaToJu3a.

_Oproxaas u, BooOlle, KaJIHIUNAT BCTPEYAKTCA MPEHMYLLECTBEHHO

B KHC/BIX, YACTBI0 TAKKE B IPOMEKYTOUHBIX _HM3BEDIKEHHBIX TOPHbIX

OpOJAaX, NPHYEM, KaK I10KasblBAlOT TOYHbIE HCCJACJOBaHHsA, B WH-

i wyapmm flOPOJlaX HaXOAUTCH MPEeHMYILECTEEeHHO He opTo?mas

b/ 4 HepelleTyarhlil MUKPOKIHMH, * T. €. MAHePaJl TPUKIMHHBIH; HACTOS-

. IIHH MOHOKJMHHBIA OPTOK/JA3 B IOPHBIX IIOPOJAX, 33 MCK/KYEHHEM

;‘ nopoj 3pdysusHOro obiHKa, a B OCODEHHOCTH B KPHCTANIHYECKHX

| | ClIaHLaX, O4YeHb¢peJoK. OPTOKIA30BbIA MOJEBOM MIAT BCTPeYaeTcs

| TaKXe M B OCHOBHBIX H3BEp/KEHHBIX NOPOJAX HApsAy C OCHOBHBIMH

' MHHEpaJaM¥ — IIHPOKCEHOM, OJHUBHMHOM, OCHOBHBIM IIarHOKJIa30oM,

. HO Takas accouHanusa, BooOlle roBops, NpeAcTaBaserT co000 pej-

. Koe siBiaeHHe. OrpomHoe GOJBUIMHCTBO OCHOBHBIX MOPOJ, COJAepiKa-

IHX OPTOKJa3hl, — 3TO MNOPOJABI yiKe IeJOYHOro CceMeicTBa HJH

. mepexojasble. Oprokaasd OblBaeT TakkKe THAPOTEPMAILHOrO — Kak

' BBICOKOTO, TdK H HH3KOro — NpoHMcXoxAeHHs. M3 cyxoro pacnaasa

OPTOKJ/Ia30BLI€ MOJIeBhle WINAThl HE MOTrYT OBITh MOJYy4YeHBl COBEp-

IIeHHO NOJ00HO KBapuy, anabOUTy, OJHIOKJIa3-aabOuTy, OMOTHTY H

poroBeiM oOMmaHKaM: HeoOxonuMma npuOGaBKa MJIaBHEH HJIAH BOJHIL,

T. €. MHHEpaJH3aTOpPOB.

; 52. Oprok/aa3 MOMXKHO CMellaThb C HepelleT4aThIM MHKPOKJIH-
HOM — 3T0 nepeoe. Otaupume Moxer OBITb NPOH3BELEHO TOJBKO
TOUHBIMH METOJaMH, KaKk ykasweiBajaoch (m. 49), mo yray, oGpasye-
MoMmy ocblo Nm ¢ nepneHJMKYJIsIpOM K TPETheMy NHHAKOHIY; 3TOT
yroJ He AoJuKeH ObITh y oprokgaasa Goubue 5—7° 2. Eme yBepennee
TAKOE pasjHuyeHHe MPOM3BOJAMTCS MO CHAHHOCTH 1O BTOPOMY MHHHA-
KoMy, 3Hauut, no cmnaiuoctu (010). ¥Yroax Ng | (010) B opro-

. KJaase, T. €. B MOHOKJIHHHOM MHHepaze, no/uKew ObiTh pasen 0,

4 B TPUKJIHHHOM MHHepasie (HepelleT4yaToM MHUKDOKJIMHE) OH He

Moxer ObiTh pasen 0°. K comanenHio, KaKk yKasslBaJoCh, 3Ta crnai-

' HOCTb IO BTCPOMY NHHAKOMAY B WIAM(axX OPTOKAA3a BHJIHA OYEHb

. peako. Ecau uMeloTcs ABOMHHKH Yy OPTOKJa3a, TO COBEPIIEHHO ONpe-

JleleHHO — B Npejenax TOYHOCTH (PeOPOBCKOrO METOAa — MOMKHO

[ B HEKOTOPHIX CJaydasx CKasaTh, HMeeTe JH Bhl JIEJ0 C OPTOKIa30M

[ mam ¢ HepelwleTuarhIM MHKPOKJAHHOM. Ecau Bbl HMeerTe MaHeGax-

| CKuii JBOWHHMK, T. €. JBOMHHMK NO TPETHEMY MHMHAKOHMJIY, TO KOODAH-

1 yCﬂOBHMCﬂ H Jaaee, raeé HeT pedYH O KOHCTAHTAX, CYHTaTh, 4YTO BCAKHIT pas
Pedb Haer OAHOBPpEMEHHO H O HEpeleTHYaTOM MHKPOKAHHE,
2 Taxne NnoJAEBRE WNAThl TOAbKO ,CKOpee BCEro* oproxnaaonue, a HE .HBEEPHOE'
4 B. H. Jogounuxos 1780,

| % "
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HaThl MaHe0axCcKOro ABOHHMKA MUKDOKJAHHA HACTOJLKO OTJAHYAIOTCH
OT COOTBETCTEEHHBIX KOOPJIMHAT AJfA OPTOK/Ia3a, UTO ¢ COBEPIIEHHOH
YBEPEHHOCTbIO, JaKe HMess He OCOOCHHO TOYHble . HaDJII0ACHMS,
MOJKHO IO IOJYYEHHBbIM JaHHLIM H3MepeHHss MaHebGaxCKoro AaBofi-
HHKa TOBOPHTb O TOM, YTO Y Bac HWIH 3€PHO MOHOKJIHHHOTO OpPTO-
KJa3a, 4 He TPHKAHHHOTO HEPELIeTYaTOro MHKPOKJIHHAE, WJIH Haob6o0-
por. [lo yray 2V 3tu wmHHepaJbl, MOBTOPflO, OTJAHYATH JPYr
OT Apyra Heab3s. Bo Bcex cayuasx, eCJaH HET YBEPEHHOCTH, HeOOXO-
JAMMO HAas3blBATb MHHEpaJ CYLECTBEHHO Ka/qHEBbIM MOJEBLIM LUNATOM
WM KaJdHIIIaToOM.

53. Bropoe — opTOKJa3 MOMKHO CMeIIaTb HMHOTJa, B OCOOEHHO-
CTH B HECKOJbLKO 6GoJee TOJCTbIX umu(ax, ¢ KBapLeM. Cosegmeuﬂo
CBEXKHE OPTOKJa3bl OTJIHYAKTCA OT KBaplua MO NPEJOMJIEHHIO, — ¥
mﬂgﬁf{?écﬁt CEUCHHAX TPETOMICHHE OOJbLIe KaHAJICKOrO 0alb-
-38ama, y OpPTOKJ43a — BO BCeX CEeYeHHsIX MeHbllle KaHaJgcKoro Oajb-
3ama. 3areM, KOHEUYHO, KBaplL (He MOXKET ObiTb MYTHBIM, H OH_TaKKe
He MOJMKeT MMeThb cmaiiHocTH. OcoOeHHo H3 OPTOKJAA30B ¢ KBaplUEM
MOXKHO CMellaTh CaHWAHH M auyasp, MOTOMY YTO OHH YHCTBlL H BO-
JSIHO-TIPO3PauHbl. B HEKOTOPBLIX Cayuasix eJHHCTBEHHBIM CrOCcoO0M

| o1aHuMs fABJAAETCA NpPeNOMJAEHHE, W K TOMY K€ 3TOT crnocob sB-
Jasiercsi M HauboJiee INPOCTBHIM, TAK KAaK Takoe ONpejeNeHHe IpesoM-
JeHHsT MO:KeT ObiTb NPOH3BeJeHO Ha JO0M MHKpOCKome. Y CaHH-
JMHa& W ajyisipa OHO MeHblle Kauajckoro Oaab3aMa, y Ksapua
6oapuie. OcofeHHO HAaAO MMeTb B BHJAY B 3TOM OTHOLICHUH CaHH-
JAHH, KOTOPbIH HepeJKO B H3BEDMKEHHBIX TIOpPHBIX IMOpPOJax Mmaer
OYeHb pe3K0e BOJHHMCTOE IoracaHue, COBepILEeHHO NOXO0iKee Ha Takoe
JKe rmoracaHMe KBapia. B HEKOTOpPBIX OYeHb CBEKHMX TPaxHTax, IpPH
HEJOCTATOYHOH BHHMATEJbHOCTH, BBl MOMKETe CaHHIMH NPHHATH 3a
KBapll, €cJ¥ CaHHJIWH He CJBOHHHMKOBAaH, W Ha3BaTh [OPOJAY BMECTO
Tpaxura JunaputoM. TpebGyercs Toabko HeOOJblUAasg BHUMATENb-
HOCTB, 4YTOOLI He caenath rpy6oi oluOKH, 4 MMERHO, CPABHEHHE 10
MPeJOMJIEHHIO C KaHajckuM (6anb3aMOM HJAH CpaBHeHHe ¢ OaMxaii-
MM KPYNHBIM WJIH MEJKHMM 3€pPHOM, HECOMHEHHO OTHOCHHIHMCH K
CAaHHAMHY, CKa}eM, N0 JABOHHHKOBBEIM KpHCTa/JIaM, O CNaiHOCTH,
BHIIBJSIEMOH B 9THX COCEJHMX 3€pHaxX M T. J.; €ClIH CPeAH CaHHJIH-
HOBOHM Macchl HAaXOJAMTCS KBapl, TO OH B MPOXGIANIEM CBeTe MpH
60JbIIOM YBEJTHYEHHH AOCTAaTOYHO PE3KO [0 CBOUM cBoiicTBaM Oy-
JeT OTJIHY4ThCA OT caHMAMHA. EcaM BBl NpHyudTe rJa3 paciio3Ha-
BaTh JHCNEPCHCHHBIA 3 (dexT, TO HH O K4KOM CMELIeHHH 3THX MH-
HEpagoB He MoxeT ObiThb M peud. OTHOCHTEJBHO BO3MOXHOCTH ‘CMe-
HIeHHsl OPTOK/Aa30BOr'0 MOJEBOro IImaTa ¢ KBapleM HYXHO CKa3aTs,
4TO, KOHEYHO, OTJAHYHEe TOYHBIMM crnocobamu (Ha QeLOpPOBCKOM
CTOJIHKE HJH KOHOCKONHYECKHM METO0J0M) MOXHO CcJeJaTb Ccpasy
(Ha (peAOpOBCKOM CTOJAMKE M Aasi JM0OOro 3epHa): KBapu,_OAHO-
_Q_cnuji-—noaomu'renbub_m OpPTOKJa3 pe3KO JIBYOCHBIH H OTpHIa-
TeJbHbIH; CHHH/HH 4acTO GBIBAE€T OJAHOOCHBIH, HO BCEMAa OTpPHIlA-
‘TeJbHBIH.

54. 3jecb Xe JNOJIKEH OTMETHTb, YTO HEKOTOpBIE YKa3blBaKT
TaK Ha3LIBAEMblH H30-OPTOKIA3, OPTOKAA3 € MOJOKHTENbHBIM YIJAOM
onTtH4yeckux oceit. Exea am 9TOMY MOMKHO BOOOILE BepHThb, €cC/H
dBTOp HE YKa3bIBAaeT CHeLHalbHO, 4TO Hal/iojJeHHe OLIJIO MpPOMU3BE-
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JIeHO Ha 1peJJOPOBCKOM CTONHMKe ! HIH, B Cayyae KOHOCKONHH, Ha
toacrom wande. Takoi oprokaas (cOOCTBEHHO MHKDPOK/AHH) C 1O-
JIOKUTENBHBIM YIIOM ONTHYECKHX OCEHBKOHOCK Ol € OblI B MOHX
pyKax, 6J1aro,uap$i aiodesnoct C. C. CMHMpHOBA, H jaBajd yroJa of-
THUECKHX oced mimoc (miud oObluHOH TOJLUMHEL, oK. 0,03) 70—75°
- makcumyM. Korga s B3sia ero Ha (pe,n.opoacxuu CTOJHK, 3TOT OPTO-
KJa3 Jaj yroJ ONTHYEeCKHX ocel MHHycC 837, 3jech sABJIEHHE, O KO-
. TOPOM 5 TOBOPHJI BaM B KypcCe KPHCTaMWJIOONTHKH, 3aBHCALIEE OT
BpALLEHHsI IJIOCKOCTH MOJSPH3aUHM IIPH NPEJIOMJICHHH B JHH3aX] Ha
KPalo NOJs 3peHHA HH3KOABYINPDEAOMJSAI0UlHEe MHHEPAIb
JA0T MHOrZa (hunypy, COBepiIeHHO OOpPaTHYI TOH, KOTOpas J0JKHA
y HHX HaOm0AaTbhcd, M €I WIHG HOPMaJbHOH TOJUIHHBI, TO
BMECTO MOJIOKHTEJbHOr0 YIja ONTHYECKHX OCeH Bbl CMOXKETe IO0-
JYYHTH OTPHIATEJbHBIH Mau HaoGopor. CMm. npuMeyanHe K m. 33.
55. Oprokaa3 MOMKHO TaKikKe cMelaTh C KOPJAHEPUTOM; B 0CO-
OCHHOCTH 9TO MOXHO CAEJaTh B HEKOTOPBIX POrOBHKax HMIH B KpH-
craananyeckux ciaanuax. OTaxuaercss OT KOpPJAHEPHTA OH ONsTh 3Ha-
YMTEJIbHO MEHbIUHM [I0KasaTeJeM [peJOMJIeHHs: Y KOpJHEpHTa
OYeHb PEAKO MOKa3aTeab IPENOMJIEHHS ONYCKAeTCs HHXKe KaHal-
ckoro Oanb3aMa HAa HE3HAUMTEJbHYIO BEJHYHHY, Yy OPTOKJIa3a Hau-
GOJbIIKMNA TNOKasaTeab NPEeTOMJICHHS 3HAYMTENbHO MeHblle, uYeM
KaHajckoro Gagb3ama; 3aTeM OT KOPJAMEPUTA OPTOKJIA3 OTJAHYaeTCs
MO JBYIPEJIOMJACHHIO: y KODAHEPHTA JABYNpeJOMIeHHe OOBIUHO
0K0J0 10 THICAYHLIX, ¥ OPTOKJI43d OUeHb peaKo 7. 3aTeM OT Kop-
JHEPHTA OPTOKJAa3 OTIHYAETCS IO XapaKTepPHBIM CBOHCTBAM KOp-
JuepuTa (CM. KOpPJAMEpPHT) H, HAKOHEL, 0 MPOAYKTAM Ppa3/a0XKeHHd,
XapakTepHbIM JJIsi KOPJAHEPHTA. :
56. QpTokaa3 MOKHO Takxe cMmewarb ¢ Hedeaunom. Cambiit
NpocTOi cnocod pasjiHYeHHs OMNSTb IO NPEJOMIEHHIO, €CAH HCKII0-
YHTb TO, YTO OPTOKJA3b. ABYOCHBI, a He(DEeaHH — OJHOOCEH, B YeM
JIETKO M OBICTPO MOJKHO YAOCTOBEPHTBHCA MOMOIIBIK TOYHBIX METO-
A0B. ¥ OpPTOKJIa3a BO BCEX CEUEHHSX MpeJOMJeHHEe 3aMEeTHO MeHbIle
KaHajckoro 6azab3ama, y HedenHHa TO HEMHOrO MeHbIle, 'TO GO0lb-
Ilé — B 3aBHCHMOCTH OT HANpaBjeHHs; Y HedeauHa IBYNPEIOM-
JieHHe HUKOrjaa He mnojHumaerca Boime (0,005, u nmoroMy B 1LIH-
(ax OOBIYHON TOMMMHBEI He(eJHH JaeT cepble LBeta uHTepde-
PEHLIHH; CBETJIOCEPLIX LBETOB WHTepdepeHIHH B maHdax o6biy-
HOH TOJIIHHEL Y HehearHa He OniBaeT. OpPTOKIa3 OTAMYAETCA TaKKe
ot Hedeanna no opmam (cM. HedenuH), O MOracaHUio B pa3pes3ax
OTHOCHTEJbHO KOHTYpPOB (cM. oburyro Tabauuky, n. 6a); pas nede-
JHH OJHOOCHBIH MHHEPAJ., TO BCE CKOJbKO-HHOYIb NpaBHIAbHBIE pas-
pessl MHHEpala JOJUKHbI JaBaTh IPAMOE H/IH CHUMMETPHYHOE MOra-
canue. B opTokaAasax jake NPaBHJLHBIN TNPAMOYrOJbLHBIE paspes
yaule O6yaer paBarb Kocoe noracanue. Boobdile s 06 3TOM rOBOPUTH
B KaXJOM OT/EJbHOM Cayude He ©yay; Bbl BCerja UMeHTe IPH CBOEH
paboTte B BHJAY TadJHIy NOracaHusi, KOTOPYW s gaM JaJ, rle roBO-
PHTCH OTHOCHTEJNbLHO MOTacaHHfA CeYeHHH, CHAWHOCTH, VIJAHHEHHMH:
CBEPHBIUMCL MO Tabaxue, cTp. 21, Bel cpa3y Oyjere 3HaTh, KaKOBO

1 TakuM €nocoGOM NOAOKHUTEABHWI OPTOKAa3 Obln onpeieneH HEAABHO OMHHM
ANOHCKHM METPOAOTOM.
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6yaeT MoBeJeHHe JAAHHOrO MHHEpPaJa [0 OTHOUICHHIO K HMeIolleHCs
B HEM CNAaiHOCTH, OTPAHHYEHHsIM, YIAJIHMHEHHIO ¥ T. X.; HAJLO TOJBKO
3HaThb CHHrOHHMI0O MHMHepana. OpTokiasbl OTJAHYAIOTCA OT HedeaHHa
N0 BTOPHUYHBIM NPOJYKTaM: y He(elHHa IOMYTHEHHE COTNPOBOXK-
Jaercs TIOCepPEHHEM. . MUHepaia; Yy . OPTOKJAa3a,  Kak-—a TOBOPHI,
OYTH BO BCeX caydasx Habmogaercsa nobypeHue; satem y Hede-
JWHA HHOTrJAa HAOMIOAaloTCs CPeIM BTOPHYHBIX MNPOJAYKTOB, W He
OYeHb PEeJKO, LEOJHTHl, T. €. MHHEpaIbl C OYeHb HHU3KHM IIOKa3are-
JeM NPEJOMJIEHHS; B OPTOKAA3aX JKe LEOJHTH MOTryT HabJI0AaThCs
TOJbKO B COBepIIEHHO CIeuH(HUYecKUX YCIOBHAX, U IO3TOMY 3TO
saBaeHue Oyaer BecbMa pexkuMm. [To mucrnepcHoHHOMY 3¢ QekTy MH-
HepaJbl OTIMYAIOTCA OYeHb JIErKO: OPTOKIA3 B-CThiKe C-HedeanHOM
HPEACTABAACTCH 30J0THCTO-HKENTHIM.

" 57. Camoe xe vacroe, uTO OOBIUHO NPOUCXOXHT, 3TO TO, YTO
CMEUIMBAIOT_OPTOKJIA3 C OJMLOKJAA30M. Sl COBEpIIEHHO YBEPEH B TOM,
y10 GOJBIIMHCTBO NPEKHUX MNAHHBIX, HA OCHOBAaHMH KOTOPHIX yCTa-
HOBHJICA B3IVIfIJ, YTO TPAHUT NMPEeMMYNeCTBEHHO MOPO/Ja OPTOKAA30-
Bag (ecJH NOHHMATH IIOJ OPTOKJIA30M OJHOBPEMEHHO H HepeLIleTya-
THIH MMKPOKJIHH), OBIIO YCTAHOBJEHO HMEHHO MOTOMY, /4TO OYEHb
YaCTO CMEIIHBAJH OPTOK/A3 MJH HepelleTyaTbli MHKPOKJIHH C OJH-
rokaasom. Camoe riaBHOe MX pasiaHyHe MO NpPeJOMJAeHHI0. ¥ OpTO-
Kla3a BO BCeX CEYCHHSIX NPeJOMJEHHEe 3aMeTHO MeHblle KaHaACKOro
Gaab3ala; y OMMrOKJa30B, Y TeX, KOTOPHIE MOXHO CMelaTth ¢ OpTO-
KJIa3aMH, BO BCEX CEYEHHSX MpeJoMJIeHHEe GoJblle KaHaJACKoro 6aib-
3ama. IlpubGaBaso «y T€X OJHIOKIa30B, KOTOPbIE MOXHO CMENIaTh
C OpTOKJasamH», IIOTOMY YTO OJHMTrOKaasbl oxono Ne 20, T. e. co-
Jepxamue 20% amoprura M 809 anp6ura, HMEIOT OITHYECKYIO
OPHEHTHPOBKY, NMOYTH COBEPIIEHHO He OTJIHYAIoLIyIoCsT OT TaKOBOH
JUIsl OpTOK/Aa30B. Bo BcakoM cayuae pa3aWuue TaKOBO, YTO OHO He
MOxeT OBIThL KOHCTATHPOBAHO caMOM TouHewmed paGotoit mo de-
JIOPOBCKOMY METONy, MO3TOMY IaXe STHM CrnocoboM, . e. TOYHBIM
'HaHEeCeHHEeM, OPTOKJIA3 OT OJUroKJaa3a GOJblIe 4YacThl0 HeNb3s OT-
JHYHT. ENMHCTBEeHHK M PAa3JHYHUEM CAYXKHUT OTHO IIe-
HHUEe HX K KaHaJAcKoMy 6aanp3amy. Bu moxere wyacamu
TPATHTb BPEMsSI HA H3MepeHHsi OJHOro, IPYyroro, TPEeThero 3epHa
MOJIEBOTrO MIMAaTa, NMOJYYUTH TPH TAKHe )K€ KOHCTaHTHI, Kak Vg op-
TOKJIa3a, OylerTe yBepeHbl, YTO 3TO OPTOKAA3bl, a Mex TeM mepej
BaMH OyAYT OJMHTOKIa3bl: MOJHCHHTETHUYECKUX ABOWHHUKOB B OJHIO-
Kn1asax coctaBa Ne 20 mouTH He BHJHO, a B THEHCaX OJHTOKJIashl
BooOme oueHp yacTo OLIBalOT 6e3 JBOHHMKOB. 3/1echk MPOCTOH CHO-
co6 CpaBHEHHS NPEJOMIEHHS ¢ KaHAACKHM Galb3aMOM WM KBapuem
peuraer Bompoc. Kpome Toro, B 3TOM MecTe f ellle [pa3 JOJKEH Bac
NMPOCHTL BO3MOXHO 4Yalle mpuberatb K AMCIepCHOHHOMY 3ddexrty,
O KOTOpPOM § paHbllie roBOpHaA (cM. m. 9, mocaeanuit a63au). Heof-
XOAHMO HAYUHTbCA 3TOMY AMcOepcHoHHOMY.2a(ubexTy. S Ha 3atom
HACTaWBal0 MOTOMY, UTO Bl NPH €ro NMOMOIIH COKPaTHTe, MO KpaW-
Heli Mepe npH o6GpabGorke rpanuta, 50% Bamero BpPeMeHH, YXOAfA-
ulero Ha o6pa6otky. Ecau stoT AdpexT Bl 3aMeTHIH, TO HHKOTIA
yXKe B TAKOM CJyyae He CMellaeTe STHX pPaHbLIEe JerKO CMEelIHBaB-
IIUXCA MHHEpanoB, OPTOKJA30B M OJHrOKAa30B. ToOJBKO HeAaBHO
Hopeexckuit merporpad loabamMuAT HasBaad OCOGHIM HMEHeM no-
POAY, COCTOALIYI0 M3 OJMIOKJIAa3a, KBapua M HeOOJLIIOro KoJHYe-
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. ctBa. GMOTHTA, a MEKIY TeM 3Ta MOPOJAa BCTPEYAETCA AOCTATOMHO
YyacTo AJsi TOro, 4ToObl 3aMETHTB €€ TOJBKO B caMoe MOCJeaHee
Bpemsi. OOpasubl HEKOTOPHLIX (DHHJIAHICKHX <«TPaHHTOB», KOTOpbIE
- HMeloTCAa B yueOHOH koanexumu M. B. Mymkerosa (orua), Hu on-
- HOT'O 3€pHBIIIKA OPTOKJIA3a HE COJAEpIKAT; BCE 3TO OJHrOKJIA3kl He-
- CABOHHHKOBAHHBIE, @ CYHTAJUCh OPTOKJa3aMH. 3]echb e OTMewy,
. HTO TOJBKO B CaMOe NOCJe[Hee BPEMsi M3BECTHBIH IIBEJCKHH MeTpo-
- mor I'osbmkBuCT 06paTHJ BHHMaHHE HA TO, YTO JAJeKO He BCerja
HepemeTyaTblii MHKPOKJIMH, CBEXHH, MOXHO OTHMYHTH OT KBapia
METOJOM TPABJEHHA: OKa3blBaercs, YTO H MHKPOKJIHMH, MOJ06HO
. KBapuy, WHOrZa COBEpPIUEHHO HE PasjaraeTcs MOMOIINBI0 TpPaBJACHHSA,
OTYEero npu nocaeayiomlei obpaborke maHda KpacanuM BellecTBEOM
'He OKPAUIMBAIOTCH HH TOT HH APYrod MuHepas, B takom cayuae to
JKe caMoe JOJDKHO KacarhbCil M Napbl — KBaplua W OpTOKJIa3a.

58. OueHb XapakTepHBIM CBOMCTBOM OpPTOK/Jasa H MHKPOKJIHHA
AIBIACTCA 4YacTo HAGMIOJAWoLleecss B HHX_[IEPTHTOBOE CTpPOEHHE,! no-
BOJILHO peako Habmwojalolieecs Takke y AT
cauuanHa. ITlpu 3TOM B8epHa opTOKIa3a
HJIH MHKDOKJAHHA OBLIBAIOT HCHOEL[PEHBE
OOJbIIHM  HIM  MEHBIIHM KOJHYECTBOM
BKIIOYEHHH INIarHOKJIA30B, NPHYEM BKJIO-
UeHHs 3TH HaXoJAATCA B OlpeleleHHOH
OPHEHTHPOBKE K CYILECTBEHHO KaJHeBOMY
nonxesoMy iunary. bBaarogaps Takoit opu-
€HTHDOBKE BCE I9TH BKJIOYEHHS B OIHOM
OTAENbHOM B3€pHE racHYT H NpOSCHSAITCA
B CKpPElleHHBbIX HHKOJSX COBEpLIEHHO
onxospeMenno. boJakiie TOro, ecaH BKIO-
YeHHbI€ 3EpHBINKH TJIardoxkjaasa CIBOH-
HHKOBAHbl, TO OTJAeJbHbIE IBOHHHKOBHIC
INOMOCKM B Pa3gMUHBIX  BKJIIOUEHHAX
MIPOSICHSAIOTCSL H TacHYT MO BCeMY 3epHY OPTOKJIa3oBOr'0 MOJEBOTO
1mnara cCOBEpIeHHO OJHOBPEMEHHO: CHauajJa OJHa CHCTeMa 3THX TOo-
JOCOK BO BCeX BKJIOYEHHAX, 3areMm japyras H T. A. [loaywaerca, Ta-
kUM 06pasoM, npopacTaHH€ opTOK/Ia3a UIW MHKDOKJIHHA OJIHHM CKe-
JETHBIM HHIHMBHJIOM NJarHoknaasa. Takoe mnpopactasue ObiBaet
caMOft pasJMYHOH TOHKOCTH, TaK YTO HHOrJAAa OHO 3aMeyaercs He-
BOOPYXEHHBIM T'J1a30M — MEPTHTHI, HHOIZa, TPH MHKPOCKOMHUYECKOH
BEJHYUHE BKJIOYEHHH, TOJIbKO MOJ MHKPOCKONOM — MHKDOMEPTHTH,
He OYeHb peAK0 NPHOJIMKAsACh K TPaHHIle pa3peliHuTeNbHON CHJBI
npHGopa — KPUNTONEPTUTHI M, €CTECTBEHHO, 3aX0AfA 3a Mnocaen-
HIOI0 — BEPOATHO GOJBIIHHCTBO 4HOPTOKJIA30B BKJIIOUEHHS 3TH
KMEKT CaMyl pa3auuHylo (GopMy, NpeiacTaBAsiAcL N0 MHKPOCKO-
noMm 1o (cM. puc. 13)' B Buje Gonee HAM MeHee INPABHJIBHBIX MPAMO-
VrOJbHHKOB, TO B BHIE€ JEHTOYEK, TO B BHJE HrOJ, BepeTéHem HIu
COBEpPIIEHHO HenpaBMHIbHBIX BooOHmle oGpa3oBaHuil, uspenka B co-
BEPUIEHCTBE HANOMHHAIOUIMX TMEerMaTUTOBHIE CpAacTaHudg KBapna
W KanWIHIaTa; KPUNTOMEPTHTHl JAlT NOJ MHKDOCKONOM HHOTAA
BreuaTieHue Hactosmed pabu, —BCe 3TO, KOHEYHO, B CKpe-

! Haspanue nepratel mponsowno ot ropogka [lepr (Perth) s Kamape, OTkyna
NepBoHaYareno OHW OGHAH ONHCAHW, @

5788
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HeHHbIX HHUkoaax.! Ha ocHoBanuu BbIIecka3aHHOro MOHATHO 4TO
C3HAualT TEPMHHBI: MEPTUTOBLIA TMOJEBOH wmInar, OpPTOKAA3 —- Mnep-
THT H MHKDOKJHH — MEePTHT, MHKPOMEpPTHT M T. A. Hakowen cyme-
CTBYIOT ellle aHTHNEPTHTBI, T. €. TAKHe NMOJEeBLle WINAaThl, B KOTOPHLIX
BKJIOUAIONINM MHHepanoMm fiBasietcs, Hao6opot (ap.-rpeu. anti), naa-
I'MOKJa3, a BKJOUEHHBIMH CVIIECTREHHO KaJHeBble MOJEBLIE IMIMATH.
O1H 00pa3OBaHWA BCTPEUYAIOTCH IO CPABHEHWID C OYeHb YACTHIMH
MEPTUTAMH BeCbMa PeNIKO, MOBHIUMOMY, UCKIIOUUTENBHO B THOPHIH-
3UPOBAHHBIX MM THOPMAHBIX M MetaMmopduueckux mopoaax. [Tep-
THTHI XK€ CKOpee BCero MpeacTaBasiioT co00 pacrman TBepaoro pac-
TBOpA IIArHOKJ43a B KaMWinmarax. STOT pacrnax MPOMCXOIHT BCIE-
CTBHE CHALHOTO TOHHIKEHHS PaCTBOPHMOCTH TJIAarHOKJIA30B B OPTO-
K7a3aX MPH TNOHHUIKXEHHUHU TeMnepaTypn. AscTpuiicKOMY
MuHepagory UTTIAepy vaaaock J0Ka3aTh TMPAMBIMH HaGMIIOIEHHSIMH,
4YTO, HAMPUMEP, THIHYHBIE MHKPOKIHH-MHKDPONEDTHTLI TIPH TOBHI-
IIEHHH TeMIepaTvphel MOCTENEHHO MepexXonsT B OAHOPOaHOe (TBep-
JI0€ KPHCTAMIHYECKOE) COCTOSTHHE, BCAEACTBHE PACTBOPEHHMS B Kaju-
mnare MaarHoKJaasa elle A0 mnepexoja MHHepaJoB B aMopdhHO-KHI-
Koe cocrosHue. $l He BCTpeuas TEPTHTOB BHILE OJHTOKJa3-adabOu-
TOBOTO COCTaBa, KakoB Obl HW ObIT COCTAB NMIAarHOKIa3oB TMOPOIHL.
IMpu cpacranuu maockocru (001) oboero pojaa nmoaeBHX MINATOB CO-
BIANAIOT, T. €. INMABHAS MJAOCKOCTh MOJEROTO HInata ¢ Hoaee BLICOKOH
cummeTpHer (OpTOK/Ia30BOTO) sBAsSIeTCS OpHeHTHpyiome#. Berpeua-
I0TCSl YKasanus Ha coBmagenue naockocrteit (010), 3a BepHOCTH KOTO-
PBIX TMODYYHMTHCA HE MOTY.

59. IMeptuThl cpa3dy xe OGpocalwTcsd B raasa TMOJA MHKDOCKOMOM
(B 4+ HMKOJAX) BCJAEACTBHE CBOEH HEOJHOPOAHOCTH! B TO Bpems
“KaK 3€pHO BKJIOUarwuiero OpTOKJIaBEl HJIA MHKPOKJHHAa HMEET OIHH
MOJSIPU3AaIIHOHHBIA 1IBET, KPAMUHKH, NSATHA, JEHTHI W T. A. TIIaruo-
KJa3a fICHO BBHIJIENATCH Ha oaHoo6GpasHoM cdhoHe no cBOel OTaHY-
HO#W wuHTephepeHUHOHHON oKpacke. OT CEPHUHTOBBIX BKJIIOUEHHH
B MJarHOKJ1a3ax NMepPTHTOBLIE BKIKUEHHA OTAHYawTcsA: 1) OaHOBDe-
MEHHBIM IMOTAaCAHHEM BCEX BKJIIOYEHHWH B ONHOM 3enHe, 2) HHTepche-,
PEHIIHOHHOW OKPAacKoO#, HMKOTJa He NpeBbINIalollel XKeaToBaTo-Oe- .
Ay B mangax HopmadbHOH TOamMHEL (0,03 MM), B TO Bpemsi Kak
VY CEpHUIHTOBBIX BKJAKYEHHH OHAa HWHOrJa TMOJHHMAETCHd 0 CHHEH M
3e7eHOH, W 3) MOYTH He3aMeTHHIM peabe(OM NMEepTHTOBHLIX BKIHOUE-
HHH, B TO BpeMs KaKk CEpHIMT B IJarHOKJa3axX $ICHO BHIIEH ViKe
B npoxojasuiem ceere. He 3abmBaiiTe, 119 H3bexaHua omHOOK, 0CO-
GeHHO B MeTaMOp(HUeCKMX TMOpOJaax, NPOBepsaTh NpejomiaeHue (mo
noaocke bBexke wau aucnepcHoHHOMY 3(dexTy): y nepTHTOB npe-
JOMJIEHHE MeHbIle Y BKJIOYAIoNlero ‘MHHepaja, V aHTHNEPTUTOB —
v BKmoyenuit. Kpome Toro, He cmemrafiTe MepTHTOB CO CPAacTaHHUEM
MOJIEBOrO 1unara (yame BCero CylIlecTBeHHO KalHeBOrO) C KBaplem.
B 3THX cpacraHMsX Bce 3epHa-BKIIOUEHHS] KBapla racHyT MO BCEMY
MOJI TMOJEBOro minara Tak e, Kak H B NMEPTHTaX, OJHOBPEMEHHO.
Takue cpacTaHusi § npexTarald Ha3bBATh MHKPONErMaTHTORBIMH,
ecaId KBapi Mo MPeUMVILEeCTBY HMeeT OKPVIJIBIE W BooOlle Hempa-
BHJIbHBIE OTpaHuyeHHs, H MUkporpaduyeckumu (grapho — numy),

1 Te, KOTODHIE LNPHYUHAH FAA3 K AUCIEPCHNOHHOMY 3hdKTY, NErKo OTAHYAIOT
NMEePTHTH H AHTHNEPTHTH B mpoxondieM csere (Ges amaausatopa).
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ecmu kpapn OGoJbllel0 4acThbio OrpaHeH npsaMbiMH (B paspese
mauda) AHHUAMH (CM. npnmeqaﬂne K m. 60), HanOMHUHAIOUIUMH KJIH-
HOITHCD.

60. CaMBIM JIETKHMM OTJAHYHEM OPTOK/Ia3a OT MJAAarHOKJI430B, €CIH
MOCTeIHHE He MMEIOT IMOJHCHHTeTHUECKHX JIBOWHHKOB, CIVIKHT JHC-
NepPCHOHHBIH 3 (eKT, Jerko yJIaBiHBaeMbli B CTBIKAX 3THX MHHEs
paioB apyr C Apyrom. BTOphIM OTIHYHEM, Cpa3y ke Bpocawomumcs
B II3a, ABAAETCS MPUCYTCTBHE B NJIArHOKIA3ax MOMHCHHTETHYECKHX
,:uaoﬁmucos C TPAMBIMH W POBHBLIMHM IIBAMH, Y€ro B OPTOKAa3ax
HUKOr/1a He HaOmojaaercd. 3aTeM OPTOKJIA3 MMeeT NMPH MOMYTHEHHH
OypoBatblii_OTTEHOK, B TO BPeMsl KaK y TMJAarHOKJIa3OB MOJY4aeTCs
CepoBATHIH OTTEHOK, TaK YTO BO MHOTHX mLIH(ax ke B NPOXO0Is-
meMm csete 06a 3TH MHHepasa MOMKHO Jerko M GLICTPO Pa3aHYHTD
npyr ot apyra (cp. nm. 12 u 46). OueHb XapaxkTepHLIM OTJIHYHEM
OPTOKJIa3a OT IMIJAarHOKJAa3a $IBJIseTcs, Jajnee, TO 06CTOATENbCTBO,
YTO OPTOKJAa3 4YacTo GbiBaeT MEPTHUTOBLIM (M. 55 u 56), H y Hero
HHKOrZa He HaGaI0IaeTcsd TAaKOro NEepenoJHEHHA BKAIOUEHHSIMH ce-
PHIIHTA H MYCKOBHTAa, KaK 3TO HMEET MECTO B MJIarHoknaasax, oco-
OeHHO B MJA4rdOKJa3aX MOCTBYJIKAHHUECKH-H3MEHEHHBIX MOpOyL. ~
OPTOKNA3a WHOrAA TOKe HAOMIONAKTCS BKAIOUEHHST CePHIIHTA U MY-
CKOBHUTA, HO 3TH BKJIIOUEHHS 3/1€Ch CMOpPAJMUYEcKHe, pPelKHe, TaK uTo
Ha OGoJbllee 3epHO OPTOKJAAa3a MpUXOAuTcs Bcero 5—10 mracTuHO-
ueK WM ueuryex caogabl. Ecad Bol He NMpUBLIKAM HAGMIOLaTL JAMC-
nepcuoHHOoro addexra ¥ ecam OPTOKAA3 OJHOPOMHLIA, HE MEPTHTO-
BBIH, TO XOPOIIMM VKasaHHeM Ha NPHCYTCTBHE B NOPOXE HApALY C
NIarHOK/Aa30M M OPTOKJIa3a CAYKAaT MHPMEKHTOBLIE BPOCTKH,' KO-
TOpHE MOABJSIOTCS B BHJAE 4YePBEOODPA3HEIX BPOCTOUKOB KBapua B
NJaruok/jase Ha rpaHHUe ero ¢ OPTOKJAa3oM, mpHueM (cM. pHc. 14,
crp. 80) obbiuHO mnuarHoxkaa3 BlaeTcs B 3epHO oproxaasa, Haxo-
Hell, B HEKOTOPBIX MOPOAax BHYTPH OOJbIIHX M HENpaBHJIbHEIX
3epeH, MHOrJa fICHO MYTHOBATHIX M TO3TOMY HE OTHOCSUIHXCHA K
KBapuy, MoxHO HabmoAaTk XOpollo 00pa3oBaHHBIE M XapaKTepHEIE
MO CBOHMM MNOJHCHHTETHUECKHM JBOHHHKAM paspe3sl MIarHokJIa30B.
Braouaronuit MHHepasa He MOMKeT OBITh NMJAAarHOKIa30M JKe, HE MOo-
sKeT OBITh OH M KBapleM IO CBOEMy MOMYTHEHHWIO M OTHOCHTCS TIO-
ITOMY K OpTOKaa3y. Takue OpPTOKIA2kl YacTO BCTPEUAIOTCS B CHEHH-
Tax, CHEHHTO-IHOPHTAaX M MoHUOHHTaX. OT aisbHTa OPTOKIA3 MoO-
XKeT OTJIHYaThcd no GoJee BBICOKOMY JBVIPETOMJIEHHIO TepBOro
MHHEpala; B CTHIKE ¢ aapOuTOM GOJee WIM MeHee ONBITHBIA TIJas

JETKO Pa3JHyaeT y OPTOKIa3a 30J0THCTO-AKEATHH OTTEHOK (AHCHep-
CHOHHBIH 3 derT).

MHAKpPOKJAHUH

61. Temepsr mnepeiizeM K MHKPOKIHHY: ero copmyaa Takas —
(K, Na)AlSi,O., T. e. Kak H Y OpPTOKJIa3a; XHMH3M TakKo# e. CHH-
FTOHHA 3TOrO0 MHHepaJta TPHKJAWHHas. Bonee Wau mMeHee mpaBH/JbHbIE

1 Or MHKDOTMPrMATHTOBHX CPaCTaHHWil KBAPHA W NMOJEBOTO IINATa MHPMEKMTOBHIE
OTTHYAIOTCS TeM, 4YTO He BRCerna BNOCTOYXM KBAapUa racHYT BCe OINHOBpPeMeHHO
B - wuxonax. Ot wmwkporpadbHueckHX CPACTAHWI, B KOTOPHWX KBapl HMeeT NpfAMbe
orpaHMuenus (KAHHBS, TPeyroJibHHKH, UYETHPEXYroApHHUKH H mp.), anuexu'ru

Cpasy ke OTAMYMMH NO OKPyrAeHHo-uepBeoGpasHoil dopme axnmueuuﬁ 4
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OrpaHH4yeHHs 9TOrO0 MHHepana B MOPOJAaX NOUTH He BCTPeUYalTCs.
CnafiHOCTH, Y HEro Takas e, KaK Y OpPTOKJIa3a, TOJBKO 3TOT MHHE-
pan TPHKJIWHHBIM, W COOTBETCTBEHHO 3TOMY (cM. 06wyt Tabauuy,
m. 6a) moBejieHHe TPEIIHH CMAaHHOCTH OTJAMYHOE: eclu HabJawaaercs
cnafiHocte mo (010), To Mo 3TOH cnNalfHOCTH BHI Jerko, KaK yKa3bl-
Banoch (nm. 48 u 52), OTIMYHTE MHKPOKJIMH OT OprToKaasa. [Boii-
HAKH JIJIST MHKDOKJMHA OYeHb XapaKTepHBI: 3/iecb HabmoxarTcs
OJHOBPEMEHHO B OJHOM M TOM e 3epHe JIBOMHHKH mo anb6HTO-
BOMY M MepUKJIHHOBOMY 3aKOHaM (He BCTpeualollHecss YV MOHOKJIMH-
HBIX KaXHIINATOB), MAAMOIlHe PeIIeTKY B CKPEUIeHHBIX HHKOJAX:
MOJIOCKl  JIBOHHHKOBBIE TepeceKkalpTCss TOJ TPIMBIM HIH KOCHIM
yrJaoM B 3aBHCHMOCTH OT pa3pe3a MHHepaja MIOCKOCThIO HumHda,
H TaKHX CHCTEM MOJOC TOJBKO JiBe W He Ooablle (cp. rpaHathl, Jef-
uHT ¥ ap.). Hago uMers B BHAY, uTO 3Ta pemlerka GyAeT BHIHA He
BO BCeX ceueHHAX. BnogHe \MOHATHO, UTO €CJAH Bbl caenaere paspes
MO0 OCH pelleTkH, TO OyAeT 3aMeTHa OJHA CHCTEMa MapaliaeNbHBIX
Apyr apyry Goaee cBeTaAnIX M O0Jee TEeMHBIX (B CKPENleHHBIX HH-
KOJfIX) MOJOC; €CAH CAeJaaeTe pa3pes Mo IIOCKOCTH, HapasieJbHOHN
OJHO¥M M3 JBOHHHKOBHIX MOJOC, TO Takxe OyJeT 3aMeTHa TOJbKO
onHa (BTOpas) cHCTeMa NMOJHCHHTETHYECKH-JBONHHKOBBIX TIOJOC. !

62. Hauunatomue 4acTo CMeNIHBAIOT 'MHKPOKIHHBEI C IIardHoKaIa-
3aMH, Y KOTOPBIX Takxe HaOJIOZAIOTCA HMHOTAA TepeceKalnHecs
NOJOCEl  JABOMHMKOB. Ho y naarHokna3oB mOJOCH JIBOMHHKOB
OJIHOrO HATNpaBJeHHs] OYeHb HEMHOTOUMCHAEHHBI, HaGJI0AaI0TCH
B uMcae 2—3, B TO BpeMsl KaK ¥ MHKPOK/JIHHOB pelleTKa Bhipa)keHa
OuYeHb $ICHO, NMPH OJAHHAKOBOM IOYTH KOJWYECTBE IMOJOCOK TOTO H
Jpyroro HampasieHus. Kpome Toro, HepeaKO HauHHAIOIIHE CMEIH-
BAIOT C IJIATHOKJIA3aMH T€ MHKDPOKJIHHBI, B KOTOPBIX — B 3aBHCHMO-

~ CTH OT paspesa — BHIHA TOJbKO OJHA CHCTeMa ABOWHHKOBHIX MO-

aoc. Hago uMerb B BHAY, MTO B TAKHX MHUKPOKIHHAX MOJHCHHTETH-
yecKHe JIBOMHMKHM OrpaHUYeHBl HE TaK NPaBHJIBHO, UMEIT OOGBIYHO
BepeTeHOBUIHLIE OYEPTaHHs, B TO BPeMs KakK Yy MJAarHOKJAa30B JBOH-
HUKOBBIE TOJIOCHI OrpaHHYeHb! OOBIYHO COBEpPIIEHHO TIPAMBIMH
JuHuAMH. JlucrnepcHOHHBIN 3¢ eKT —ecau BBl MOCTAPaeTeCh €ro
VJIOBUTb — BCErjia TMOMOXET TMpPeJOTBPAaTHTh OT TaKoro poja
OIMUOKH. PRI

63. Kak s yxe ykaswlBaJ, MHKPOKJHH Jerko cCMelnaTh € OpPTO-
KJa30M, €CJIM OH He pelleTuaThlf W He HMeeT MOJUCHUHTETHUECKHX
nBoitHukoB. Henb3s TakkKe OTIMUYATH HepeUIeTYaTHIii MUKPOKJIHH OT
OPTOKJAa3a M MO Yriay ONTHYECKHX OCed: M Y MHKDPOKJHHA H Y OpPTO-
KJ1a3a yroJ ONTHUYeCKHX Ocel MoxKeT OBIThL paBeH oT — 60 mo — 88°
Cm. Takxke m. 49, xoHel.

AHopToOKaa3

64. Takne MUKDOKIHHEI, KOTOPHE HMEIOT YroJ ONTHUYECKHX OCef
or —55 no —30—35°, Haj0 Ha3LBATH AHOPTOKAA3aMH., AHOPTO-
Knasel BenyT cebs B mandax, Kak M MHKPOKJIHH, H TOJBKO MHOrIa

! Oro aerko npeactasuth cebe mo kopolke, 3aMOAHERHON CHHUKAMM: B ONHOM
paspese BHIHW KBALPATHKM, B APYrOM NMOJOCH, B KOCHX paspeaax GyAyT noaygarscs
Gonee uaH MeHee yanuHeHuule poMGu (Beperénua).



— 57 —

BCJAEACTBHE GOJNBIION NMPHMECH aHOPTHTOBOH MOJEKYJLI MMEIOT He-
CKOJABKO OoablInil nmokasarens npenomienus (JI. C. BeasHxuH), He
npeBbIUAONIHHA, ofHaKo, Ng==1,531. AHOPTOK/IA3Bl OTIHYAKTCA OT
MUKDOKJHHOB H MO VIJaM yracasus, BooOule HeckoabKko GoJee
MaabiM, NPHOMMIKAIOLIMM MHHEpPal K MOHOKJHHHBIM. 37ech NPHXO-
JUTCS YIOMSHYTh, YTO HEKOTOpLIE Merporpadsl He XKenawT NPH3HA-
BAaTh AHOPTOKJA3 34 OT/AENbHEINA BHI, NMOKa B MHHepale He oOHapy-
JKEHO JI0CTATOYHOE KOMHUECTBO OKHCH HATPHSI.

65. Bce ocraasHOe, ut0o OBIIO CKa3aHO OTHOCHTEJNBHO OpPTO-
K1a34d, OTHOCHTCH M K MHKDOKJIHHY. 1 TOJbKO elle pa3 IMOBTOPAIO,
UTO OPTOKJAa3aMH MOXHO HA3bIBaTh TOJBKO Teé CYLIECTBEHHO KaJjHe-
BhHE MOJEeBbIe LINAaThl, MOHOKJHHHAS CHHIOHHA KOTODPHIX JOKa3aHal.

- Kax Y#e JaBHO H3BECTHO HCCJAeNOoBaTe M, KOTOpPLIE 3aHHMAamTCA

cbenoposcxum METOJOM —K 3TOMY K€ 3aKJHOUYEeHHI B MOCJAEJHEE

~ BpeMsi TPHIIIM M 3arpaHvied, — OPTOKJAa3bl B MHTPYSHBHEIX IO-

poaax H, ocoGeHHO, B KPHUCTAJIHYECKHX CHAHIAX JOBOJBHO PEJIKH W
SIBIAIOTCH B JEHCTBHTEJLHOCTH HEPEleTUaTLIMH MHKPOKIHHAMH.
IMocaeanye Mo BceM BHAMMOCTAM SIBJASIOTCS MHHepalaMd YCTOWYH-
BHIMH 1Ipu OoJee HH3KOH Temmneparype (Z0Ka3aHO OMNBITAMH, YTO
TIPH TIOBBIIIEHHH TEMIepaTyphl penleTka HcuesaeT) H, HanpuMep, BO
BKpamieHHuKax 3(MQyauBHeIx mopox mnouytH (?) He BCTpeyalTCs.
06 oprok/aase aTOTO CKa3aTh HeJb3s, TaK KaK OH fARJISETCA Marma-
THUECKMM MHHEpPaJoM M BcTpeuaercss B 3(h¢V3HUBHEIX TOPHBIX IO-
pPOJAax KaK APEBHHX, TaK HOBLIX M COBPEMEHHBIX (CAHHIHH).

66. CyuiecTBeHHO KalHEBBle TIOJEBBbIE INMAaTH YacTo OBIBAIOT
MATHACTHIMH; DPEIMeTKa B MHKPOKJIHHE B OJHOM MeCTEé OJHOTO H
TOro e 3epHa OLIBaeT BMIHA, B JAPYrOM HET; HIX B OJXHOM MecTe
¥ MHKDOKJIHHA YroJ TOracaHusi MMeeT OJHO 3HaueHHe, B JPYrom
Ipyroe: si, HanpuMep, HAGAIOAAN B OJHOM M TOM e 3epHe MHKpO-
kauHa 2V——63 u —78° (nsirHaMH), a TaKkKe B OJHOM H TOM Ke
sepHe .~ | (010) Nm=5°; 7,5° u 19°. Cayuan Tako# HEOAHOPOJ-
HOCTH 3aMeyalTCd HepeaKOo B MHKPOKJIWHAX, HO 3TO MOxeT Habiio-
AaThCsd M B OPTOKJa3ax.

KapGoHaTh

67. CareayolluMH MUHEpanaMd BTOpPOH rpynnel 6ynyr kapGo-
HATHl, TAK Kak mo ocH Np mperoMieHHE MOCAeIHHX SICHO MeHbIIE,
yeM y KaHajackoro Ganb3amMa. 37ech i TOABKO YNOMHHAK 006 3ToM
(Tak xak xapGoHaThl OyAyT paso6padsl noapobuo B rpynmne VI) nas
TOro, 4ro0bl HAUMHAIOIIHE HE VOYCTHIM W3 BHIY, Habaojxas mpe-
JOMJIEHHE TOJBLKO B OJHOM MOJOMKEHHH 3epHA, YTO {TaKoe jfIpejaomJe-
uue (ok. 1,490) moxer Ha610AaTHCA U Y KapOOHATOB.

KaakpuaHUT

68. 3mech ke YNOMAHY XOTS M O PEIKOM, HO OYEHb BAXKHOM,
B CMBICHE JHArHOCTHYHOCTH €ro, MuHepaae KaHkpHHHTe. Popmy,1a
ero takopa: 3NaAlSiO, - Ca(HCO,).; unoraa ¢ SO,. CHHAroHus ero

1 Ormeuy 3mech, KCTaTH, 4To OORAPYXEHHAs ONHHM WHOCTPAHRLM YUYEHBIM TpPH-
KAHHOCTh HEKOTOPHX AABMHACKMX ANYJIAPOB YWEe NdBHO OTKpHTa W J0Ka3ana
E. C. denopoBum. . (g

!
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.TeKCaroHaJbHas; MHHepan OJHOOCHBIH H oOTpHuarenbHbiil. HMHoraa
BcTpeuaercd B CTOJMOHKax, OoJbllleii Ke 4YacTbi0 B HENpPaBHJABHLIX
3epHax, 3aloJHSIOIHX NPOMEXKYTKH MEXAY APYrUMH MHHEpadaMu
WAH 3aMellaluiuX 4acTHUHO MX. CrnafiHOCTb V KaHKPHHHTA BechbMa
coBepllleHHass, NPU3MaTHyecKas, HO OHa peAKO HalJaKJaercs B INJH-
thax. B kpucra/iax yIJNHHEHHe Y KaHKPMHHUTA BCErja OTPHIATENb-
Hoe. Jlo#HuKkoB HeT. OH 0OBIKHOBeHHO OGecUBeTeH MM HEeCKOJAbKO
3arpa3Hed Okucaamu Keaeda. [lpenomienwe Nm = 1,515—1,524,
Np=1,491—1,502. JIpynpenomaenue kaukpuuuta ot 0,023 mo 0,029;
y kauxpuuuta chSO, aBynpenomaeHdHe onyckaetrca mo 0,009 u
naxe 0,001, a npearomaenne 1,492—3. KaHKPHHUT CTOMKHH MHHe-
paJ, H3MeHsIeTCsl MHOrjJa B HATPOJHT H ApYyrue ueoauts. KaHkpu-
HUT MHHEpaJ MnocrMarMaTHYecKuH, OoJblle 4YacTbl) OH fABJAETCH
BTOPHYHBIM MO HedeauHy. MuHepan ator B ummude oueHb 3amer-
HBIF, BCJAEICTBHE OY€Hb Jerko OpOCaloMUXCH B IJasa NPH3HAKOB:
HH3KOTO [PEJOM/IEHHS (SICHBIH 30JOTHCTO-KEJTHIH OTTEHOK B CTHI-
Kax € KaHaJckHM 0Ganb3aMOM) M BBICOKOrO ABYIpPeTOMJIECHHS.

69. KaukpuauT sBasieTcd yKasaTeleM Ha HedeldHH, TaKk Kak
OYeHb YacTO BCTpPEYaeTcs BMecTe C nocaeAHuM. Ecau BBl mMeere
B uaude GecluBeTHbIe 3epHAa C BLICOKMM JABYIpeJIOMJIEHHEM, OYeHb
[OXOKHE Ha CEPULHT HJIH MYCKOBHUT (LBeTa HHTep(epeHmHH Kei-
Thie, KPACHbIE, 3eJeHble, CHHHE W T. 1.), TO Hajgo OGHITH OUYeHb OCTO-
POXKHLIM C OTOMJIECTBJIEHHEM MHHEpaJa C MYCKOBHTOM, €CIH BaM
He GPOCHTCA B ria3a NPHCYTCTBHE B NMopoje kBapua. Takoi oueHb
NMOXOMHH Ha MYCKOBHUT MHHEpPaJ MOMeT OKAa3aTbC KaHKPHHHTOM,
H TOraa B Ballei rmpop;e HaJA0 BHHUMATEJALHO HCKaThb HECI)EJIHH.
KankpuHHT W MYCKOBHT OTAHUAIOTCS APYr OT JApyra TeM, uYTO Y
KAHKPHHHTA NpeJOMJIeHHe MeHbIle, ueM y KaHajackoro Galb3ama H,
3HAYHT, MOJABHO MeHbINE, HYeM Y OKpPYKalUHUX ero OeclBeTHHIX
MHHEPaJIOB; Y MYCKOBHTA MpeaomyeHHe O0JbIle, 4eM V KaHAJCKOTO
fasb3aMa, KBapla M NOJEeBHIX LINMAaTOB, H B HEKOTOPHIX MYCKOBHTAaX
MOXHO Ja)ke 3aMeTHTb HaMeK Ha LIarpeHeByi0 MoBepxHOCTh. Ecam
BBl HAIJIH, YTO Y MHHepasaa, NMPHHHUMAaeMOro 3a MYCKOBHT, MNpeno-
MJIeHHWe MeHblle, yeM |y KaHaACKoro Oanb3aMa, TO 3TO KaHKPHHHT
(0OIHOOCHBIH), H HYXHO OBITh OYeHb BHMMATEJbHHIM B CMBICJTE BO3-
MOXHOCTH HaXOXJeHHs B mopoje HedenuHa.

70. Bo BTOpOIi Xe rpynmne Mbl YIOMSHEM HECKOJbKO MHHEpaJOoB
C TOW XKe MeJbio, ¢ Kakoi 3T0 OblIO cAendaHo NpH YNOMHHAHHH
0 xapboHaTaX. ¥ HeKOTOPHIX HedeJIHMHOB NpeJOMJIeHHEe MO MeHbUIeH
ocu Np onyckaercs mo 1,530. Hekortopble KOpAHEPHTHI HMEIOT TO-
KasaTeab NpPeJIOMJIEHHS IO MeHblled OcH 1o 1,632. 3xech xe BO
BTOPOI rpynne Heo6GXOAHMO HUMETh B BHAY, UTO aabOHTHI (YHCTHIE)

UMEHT npeaomiaeHde no ocam Np u Nm MmeHblle, yeM yV KaHaaCKOro
Oanp3ama.

ByakaHuueckHe creknaa

° 71. Hakomnen, B 3Ty e rpynny BOHIYT KHCALIE, [POMEXYTOY-
Hble M YACTbI0 OCHOBHBLIE BYJKaHWUECKHe cTekaa. OTJuuHe 3THX
CTEKOJ APYT OT Jpyra no TOYHO ONpeJeNeHHLIM TNOKasaTensM Tipe-
nomnennsa 6Ge3 00aBOUHBIX XUMHYECKHX OMNpeleJeHHi nposecTy
Heabast. KHcable cTexJa MMEIOT TaKHe JKe [MOoKa3aTead, Kak M MHO-
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rHe MPOMEKYTOYHBIE CTEeKJa H YacTbl0 Jake OCHOBHbie. Ecau
CTEKJ0 B HITH(e HOPMANBHOH TOJIIMHBI SICHO OKPAIleHO, TO OYeHb
MHOTO BEPOSATHOCTH, YTO CTEKJO 3TO HE KHCJIOE, T. €. Heé OTHOCHTCH
K CTeKJIaM JAHMapHTOBbIM. O BO3MOXKHOCTH CMEIICHHS C AaHAJbIH-
MOM 1 y:Ke BaM roBopHa (m. 35).

3-a rpynna; n= 1,535 — 1,545

72. Temepn nepedizeM K Tperbeii rpymme. OrpaHHueHHs M
peabed 37eck BOOOIe He3aMETHBI, WJAH €1a00 VJAaBIAMBAIOTCH He-
JOCTATOYHO OMBITHBIM TJIA30M; NPEJIOMJIEHHE Maj0 OTJIHYaeTCss OT
TAaKOBOTO iK€ 18 KaHajckoro Oanpzama ¥ kogaebiercs npHOAH3N-
TeabHO B npenenax 1,535—1,545. JducnepcHonHbl#t 3gdekr U no-
JO0CKa Dekke yaaBiIMBalOTCA C TPYJAOM HJIAH B HEKOTOPHIX CaAy4asX
BOBce HeaameTHbl. Huxe (ctp. 60—61) caexyer tabawuxa riaBHei-
HIHX CBOHCTB MHHEDPANOB 3TOH TI'PYIILL.

XanueaoH

73. IlepBbiM MHHeEpaaOM 3Jech OyAeT Xaaleq0H, NPeACT aBasO NI
BOJIOKHHCTYIO DPa3HOBH/JHOCTb KBapua. ¥IJHWHEHHE — B TPOTHBO-
NOJOKHOCTE KBApUy — OTPHIATEJbHO. [laeT arperatsl, O4YeHb MOXO-
JKHe Ha TaKHe e arperaTtbl LIEOJHTOB, T. €. C(hepoOKpHCTAMIBI, BO-
JIOKHA, YVIJHHEHHBIE JHCTHEBHIHBIE (DOPMBI paspe3oB U T. A. CmaiHo-
CTH HET, ABOHHMKOB' He HaGmojaaercd. B muaude Oecrperusiit; Tax
KaK 3TO MHHEpPaJ BOJHOTrQ MPOHCXOXKJEHHS, TO OwbBaer cinalo OKpa-
IIEeH OKHCIAaMH jKeae3a B KeATOBaTblii H OypoBaThiii 1BeTa H— HC-
KAIOUHTENBLHO peako B muaHdax — B caerka roaybosarsifi. Xamuenou
uMeer aBynpeanomjenue, papuoe 0,008, npenomaenme 1,531—1,539.
XOoTsl y HEKOTOPHIX dBTOPOB H €CThb NPEANO0JOKeHHe, 4YTO Tpe-
JOMJIEHHEe XaJjleJoHa OJHHAKOBO C KBapleBLIM, HO § AyMalo,
4YTO 3TO HeNpaBw/bHO.' BTOPHUHBIX H3MeHeHMH He Habajaercs:
XajaueaoH MHHepaa caM no cefe BTOPHYHEIH, BOJHHIH, — 3TO, BO-
MepBbLIX, a. BO-BTOPBLIX, OH TpeJACTaBJIseT YHCTHII KpPEeMHE3eM.
XaenoH fBASETCA YACTbI NPOJAYKTOM PacKpHCTaNJH3alnUM ‘Ona-
JOB H BCTpEYaeTcss B OMAJOBHIX MECYaHHKAX, BHYTPH HX lieMeHTa.
‘ Arar ¥ smma coctosit M3 xXaauenoHa. [locaeauuit Berpeuaercs B

KPEeMHHCTBIX CJaHlax, MHOT1a BMECT€ C OmanoM, Kak HPOJAYKT BbI-

TTOJHEHUST PaJHOJSDHIL

74. Cpeau YHCTHIX KpeMHEBBIX MHMHEPAJOB PAasJHyYyaloOT MHOIO
pasHOBHAHOCTEH. ¥ Xalle/0oHa COOCTBEHHO 3HAK VAJNHHEHHS OTPH-

. 1aTeJbHBbIll,” Yy KBapUHHA — MOJOXHUTENbHBINH.. ¥ 000HMX 3THX MuHE-
pasos yroJ ONTHYECKHX OCEH [OJOKHTeJNeH; Yy MCeBJoXalneJoHa

VAJMHEHHEe OTPHIATeNbHOE, W YrOJ ONTHYECKHX OcCefl roe OTpHIA-

TeqeH. Hakowneu, MoOTEUMT — TaKkO#H XalLelOHOBBIH MHHEpasa, KOTO-

1 B 6WBIWX y MeHs MOA PYKAMHM XanlleJOHAX MperomjieHHe HAH He 0TaAHYa’I0Ch
OT KaHAOCKATO Ganhsaua, HAH OBUTO MEHBbINE, YeM V [M0CAENHEro. Hu o kakofi npu-
MeCH omnana vBODHTb — C Hneianw Oﬁtﬁcnenuﬂ YKJIOHEHHH npeﬂo”ﬂe“ﬂﬂ OoT KBapue-
BOro — HEé NPUXOAUTCH; oHa 6p0c“nach 6H Cf‘ﬂﬂy B rnasa BCHCRCTBRC‘ HUW3KOro npe-
aomnenns onana, Haanuue MWHepasa JAi0TeuHTa r'OBOPHT TAKNKE NPOTHB OTMEYAEMOrQ
yreepkdenns,
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16. Xanuenonu 73 Tpukannnas. Tekcaro- Her Her
Si0, HaabHas, Boaokuna, yanu-

HEeHHbIE, JHCTbEBHAHbIE
paspessl, ChepokpHCTanIbl

17. INaarnoxnass 75—80 Tpukannuas. Ta6auaxu, | (010) n (001) 1(010)
109—128, 384—90 | meficts, MHKDOAHTSHI, Sep- | WHOrAa (110) [001]
mNaAlSi;0,4 Ha HenpaBHAbHEIE _|[0o1]
-+ nCaAlSi,0, ~010) "
n=0-—15 a [010] u ap.

\ K._h ol

18. Hedeaun 85 u 92 lekcaronansuas. \K{;— (0001) Her

NaAlSiO, wnorpa AHEPHTOBbIE- )

CToN6HKM, (FIOJ)

(c K;0 u Ca0) TOACTEle TabaHIbl, 3epHA

Cranoautsl — och Np — Gorarme HATpPOM

LR . m 93
Kopawepurss , ~— HEKOTOpkIe I e L
Keapu ARty Al SR PR R T L
Jlenupoanrsr  , |, — el 2 AN n. 93
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- Crexna Byakannyeckn

PHIi 1aer yracaunue OTHOCHTeNIbHO YAJAMHEHHs a0 20°. XanuenoH,
KaK yKkasniBanoch (m. 44), moxHO CMELIaTh C HEKOTOPBIMH [€0-
JHTaMH, /

-
AabGHT M oamroxnaz-aisbur

75. Jlanee wmpger MHHEpaJ, KOTODPBIH 3aHHMaeT OKOJO ABYX Tpe-
TeH MHHEPAJOB 3eMHOMN KOpbl, — 3TO NAAarHOKAa3 (cM. Taike
nmn. 109—128 u 384—390). B a1y 3-10 Fpynny Mbl OTHECEM TOJBKO
KHCIble aJbONTHI M OJIHTOKAA3-aNbOMTHI, T. €. MAarHoKIa3m! cocraga
m - NaAlSi,O, + n - CaAl,Si,Os, rae I — NPOLIEHTHOE KOJHYECTBO
AHOPTHTOBOH MOIEKy bl — He 6o

aee 15, umave rosops, sro 6ynyT,
no E. ®enoposy, Irarnokaasel or Ne 0 zo No 15. Ha6aomatores

npamecn — 0,01—0,2%, SrO; 0,01—0,2%' BaO. Cuurouus 'Y HHX
TPHKIHHHAA; opma — JICHCTOBHIHASA, NpH3MaTHuYeckass B npo-
crpal-rcme, H Taﬁ.rmqa'raﬂ; qacTo BCTpeuawTcs B HEIIpaBHJABHBIX Eep-

Hax. CnaliHocTh uzer mo ABYM HAIDaBJICHHAM: MO 2-Mmy MHHAKOU LY
H TOpaszo pexe Habmopmamoumascs g wandax cnadiHOCTh no 3-my
NuHaKouny. [locaenuss B IIaTHOKJa3axX, OYeBHAHO, MeHee coBep-
II€HHA, YeM cnaiHOCTb WX 1o (010). Beuay 6ausocru NOKasareneft
TPEJIOMACHHST KHCIBIX NJIarHOKAa30B, C OJHQH CTODPOHEI, W KaHaj-
CKoro Ganbsama, ¢ npyroi, TPEIIHHBl CMTAHHOCTH JOMKHEI HCyesats
B MaH}ax, KaKk Mbl 3HaeMm H3 KPHCTa/IIOONTHKH, YXe TIPH He3HayH-
TEILHOM HAKJIOHE K HOPMAJH K waucy. Cnafinocts no (001) 6yner
BHIHA TOJBKO HA NJOCKOCTH (010) mau ovens Gamsxoi k nocnen-

HeH, W 37ecb MOKA3aTedb npesOMICHHS 110 OXHOMY HarnpaB/eHHIQ

61 — 75176
[Tpenomaenne ﬂ':); gy ‘l oV § g HmarsocTHKa
M OPHEHTHPOBKA B rucnquuxl S, 2
Ksapuun 74
8 0 H 74
31—1,589 [Ncespoxanieno
R Jlioteuut 74
Leoantn 44
‘ Ksapu 80—81
9—11 nok.8| +70—80 hagr™
17. Ne 0—1,536—1,525 .y o+ 90 Hetax
HN' 15;;’2:3$£3§cn SRR MeHSIoHTICA I;c:&g;gugfi
ecKob
OpHEHTHPOBKA, CM. Ana-
rpaMMpl  NpPeaOMJEHHS
S e 0° Oprokaas 86, 56
18. Np =1,529—1,542 0—5 = i
" Nm=1,532—1,547 _ e
Keapn 89
Kopauepur 90
Anpbur 91

‘ rHO-
i *He OTAMUMM OT KaHajackoro Oaiabsama. OAHaK;’Bg}Kr:IJE[:?JILUEE
0k o T MO 3-My IHMHAKOHAY HMeEeT HHOTA s
et cnanuchoe 3HaueHHde, TaK Kak TOJbBKO B c.rg,rqabI b 5
JAHarLocruyec MOXKHO ONpeJeJeHHO OTAMYaTh alb HT e i,
e oen WHAaTaM JBOHHHKOBBHIX oceii. B cayuae gﬂ o
S Koop,z;m Tpel}Hbl CMAMHOCTH 110 3-My MHHAK it 1?;0 o
el BHHBHT?ﬁ mand W NpOCHTb Macrepa He noxpmsa; i
(L hex oM. Paborarb Bhl Oyaere Ha (helOpOBCKO g
KPOBHbLIM CTEeKJI bI'Bae—pcn TJAHLIEPHHOM € npenomneuneml _4,) n’ i
o A o TAKOBOTO e KaHdJCKOTO Ganb3ama (_.r:;I r'lo f g
oy MEHbmgxa VIKHTE HYXKHbIE BaM TPELIHHLI cnaﬂuo; it )
i A (E)Sm" Iic)uaf:'rca, HO OueHb PEeAKO, CraiHOCTh i,
410), rpan + Mbl YCJIOBHO HasbiBaeM ee, NMpH3MAatH el
e rgan:;:’ !){c?;)amepno poo0lie st nnamomaaczlso :p;cimemqe-
o qeasﬁupaemmx MJIArHOKJIa30B oﬁpasoBaHueqmpOBHx i
CTH, A E koB. Yamie Bcero B 3€PHUCTHIX H ITOP nviolirnenil
b HHO e;x BCTPEUAIOTCA JABOMHHMKH 110 2-My ikt npom'ane-
't 010}, e ﬂauﬂaeume anpOHTOBBIE; 3aTEM — M0 qaCTia i i
| (010), Tax H:apncﬁancxue [001], B KOTOPHIX AB(())MH(Olo) o
g:j:ﬂ;gﬁn yTTPETbH Kpnmamorpatpme;;aéﬂa ﬂO(;‘bE; sﬁn(l)uc?( s sl
KOHEYHO — HO 3TO OueHb pemco1 ey ol rparfeﬁ, e
i na naouunﬁgz)é;? 2;21‘![:2?1 ]'KpHCTaJ!JIOFPZCbH?eCKOH }gcx(a),c g g
HaJJIeKalux ;c(nue KOMILJIEKCHbIE, B KOTOPLIX nBOHHH:{é):KOOﬁ s
s Ao HK,mep K TpeTbeH kpHcTamtorpaduy e
Aexcay nepnlem10 om munakonze | [001] || (010). B Xp KJAMHOBBIE,
gt At ‘:{b yacTO BCTPEUAKTCA ABOMHUKH nepum e
i 1?;}:3%?;:1&:6 B KOTOPBLIX JABOHHHKOBOIO oc:;g;o ;::lzm B
e : — [010]; mepHKJI
KpHCTaJIJIOl“pﬁQ)H‘-liCl;abS: g;: I{pPI‘:CTaJ}.I’IH‘-IECl(Hx cmuuea,ﬁg:rrg Su;le?
kg dages MO/l mepBoil CTyJeHYecKoH pa )
MHOI0 OTMEYeHO elle B C



578 ‘ oy i

HephL s B 3TOM HECOJHOKpaTHO ybOexaaioch Bce Goablle W Oodblie.
Bpl MomerTe jgaye CKa3arh, u4TO €CJAH B TOPHOH MOpoJe, Ha CTPYK-
TYpy KOTOPOH Bbl He oOpaulaete BHHMaHM#A, Bbl CAEAAIH MOJAPSJ
ABA-TPH M3MEPEHHA M HALLIH, YTO 3TH W3MEPEHHS AT IEePHUKIH-
HOBbIE TIOJMHCHHTETHUYECKHEe [ABOMHMKH, TO 3Ta TrOpHas MOpPojia He
vHTpy3uBHasA. Jlasi KPHCTANIHYECKHX CJAaHIeB (DakT 4acroro Haxo-
WACHUA NEPUKIHHOBBIX MOJMCHHTETHYECKMX JBOMHHKOB B IJAarxo-
K/ia3ax, MOBTOpPSMIO, BecbMa XapaktepeH. M3 ocTalbHBIX JBOHHHKOB
ABOHHHKH maneOaxckmii | (001) u, ocobenno, 6aBenckuit | (021)
A TJIarHOKJAa30B HCKJAKYHTENbHO PpEJAKH, H VYKasaHus Ha 3TH
ABOWHHMKH, YKa3aHWs He eJHWHUYHbIe, a TMOBTOPHBIE, B KaKOH-IHOO
pabore, cMel0 yTBepxaaTh, owubouyHbl. EcTb elle MHOro JABOMHH-
KOBBIX 3aKOHOB JIJIfi IJAarHOKJa30B, HO OHH MOJA00HO MaHeHaXCKOMY
nan GaBeHCKOMY OYeHb PeJAKH, BCTPEUATCS HA COTHH pa3 OJHH pas,
H MO3TOMY B cAydae WX OTKPHITHA MO BaIlIMM HCCAeJOBAHMAM BhI
JOJKHBI OBITH OCOOEHHO OCTOPOXKHBI H JOJIKHBEI PYKOBOJCTBOBAThHCA
TEMH YKa3aHHAMH, KOTOpbIE AalOTCA OJs HILEHTH(I)HK&U,PIH I.[BOI':iHH-
KoB B H3BecTHOM Tpyae B. B. Hukutuna !. Otrmeuy enie oguH (akr,
4TO B HOpd)HpOBbIX IIopoJiaxs B HX IJIArHOK/NAAa30BBIX BKpallJl€HHH-
Kax, nojseprasBiliHXCs OOJBLIIHM MEXAHHUYECKHM BOSlI,Eﬁ'CTBHF[M co
CTOPOHBI MepejBuralolleics 0oJiee HUIH MEHEe BSI3KOH Marmel, B KO-
TOPOH OHH HaXOJATCHA, U NMOJBEpPraBIIMXcs TaKke OOJbLIMM MeXa-
HHYECKMM BO3/IEHCTBHAM BO BpeMs KPUCTAMIH3ALHH OCHOBHOMH
Macchl 3THX TMOPOJA, —B 3THX BKpamJeHHHKaX 3((y3HBHEIX HIH
JKHABHEIX NOP(HPOBBIX TOPHBIX [OPOJ BCTpevYaeTcs HHOrAA ro-
pasao OoJabllee pasHOOOpasHe JABOHHUKOBHIX 3aKOHOB TIJIaruoKJa-
30B, HexkeJlH B TNOPOJAAax 3ePHHUCTHIX (He MOP(HPOBHIX) HJAH MeTa-
MopcdHueckux. BnpoueM, 3TO OTHOCHTCSI — H JOJIKHO OTHOCHTLCSI —
HE TOJBKO K IJIATHOK/I43aM, HO H K JIBOWHMKAM BCeX IPYTHX MHHe-
panoB. Ecan BBl mpocMotpuTte cnpaBouHHK Po3zenbylua, wo Haigerte,
4YTO CaMmble pPasHOOOpasHble ABOHHHKH PA3HBIX MHHEPATIOB HaHJEHBE
HMEHHO BO BKpanJeHHHKax 3()(y3HBHBIX TOPHBIX MHOPOJI.

77. B mumde naaruokiaassl OOBIKHOBEHHO OeClBETHBI, NPHUEM
COBEPHIEHHO YHCTbIE H BOJAAHO-NpPO3pauHble (MakpPOCKOMHYECKH
CTeKJOBU/IHbIE) HA3LIBAIOTCS MHKPOTHHAMH. {Ipu HM3MeHEHHH H BHI-
BeTPHBAHHH OHH YacTO MYTHEIOT W HMEKT TOrja B MPOXOISLLEM
CBETE TIpPA3HO-CEPOBATYID OKPAacKy, JerKo OTJAHYasiCh, Kak f YiKe
ykaaniBaa (m. 60), B 3TOM OTHOIIEHHH OT OPTOKAa30B, MPUHHMAIO-
IWHX OKpacky OypoBaTeiX uBeTOB. MckiwouuTtelbHO peako, HO Obi-
BAET, YTO H3MEHEeHHHIe (MMOMYTHEeNble) MJIAarHOoKAassl B MIIHGME HMEHT
OypoBaTyi0 M KpAacHOBaTyl0 oOKpacky. Ho 3T0 HCKAWUYHTENBHO
peaxo. Takue mnmaruoknasel GBIBAIOT MAKPOCKOMHUYECKH SIPKOKpAc-
Horo usera. /IBynpenomaenue uamensiercsa ot 0,011 go 0,008. Hau-
MEHbIIHH IOKasaTeJbh NPEJOMJISHHSI MeHblle KaHajlckoro Oamb3aMa,
HaMOOJbIIHNH NOKa3aTeab y aJb0MTa MOYTH PaBeH KaHaACKOMY OaJb-
3aMy. V OJMrokJaas-anbbura — Goablle KaHaJckoro Oanb3ama.

78. Yron onrHyeckHx oceif pemiHTeNpHO He HMEET IOYTH HHKa-

-~
1 Jing mokasaTeabcTBA nbaaunbuocm OTHECEHMS KaKoro-Iu6o peakoro nBoHHu-
KOBOrO S4KOHA MMEHAO K YKasaHHOMY BaMmH, Bu 006f3aTeAbHO AOMKHBI [dRBATh KOOP-
RAHNATH IBOWHWKOBOH OCH, KOOPAWHATHL MOAIOCA B3 M KOOPIHHATH elle KaKoii-
nuﬁoa g‘;lpesjg:;ﬂmmeﬂ NAOCKOCTH (CNaiHOCTH MJH O PAHMYEHHH), — CM, B 3aKAI0YEHHH,
nn. —390.
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KOI'G 3nadenins JJA OnpepeileHHs cocraBa maarloxiazoB; 3TO s NOMA-
UEPKHBAI0 C CAMOr0 HayaJa CBOeH /IeiTeJIbHOCTH B 3TOH 06aacTw,
B UeM M NPOJOJIKaK yOemxIaTbesd '€ KaXIBIM JAHEM, TaKk 49TO He
MOTY H4 3TOM He HacTauBaTb. EcTb, KOHeuHO, GOJee HIH MeHee Mo-
BTOPSAIOIIMECH BENHYHHBI, MOJYyUaeMble [IJA 3THX YIJOB («IIOUYTH»),
M B 3TOM OTHOIIEHHH MOMKHO CKas3aTb, YTO M Yy YHCTHIX aabOHTOB
H Y OJHMroKaas-ajibOUTOB YroJ ONTHYECKHX ocei OoJbiieii 4acrbio
MOJOXKHTENbHBIH: V NepBHIX oKoJ0 78°%, y BTOpPHIX — a0 90°.

79. AacOuT B OrpoMHOM OOJBIIMHCTBE MHHEpaa 3MHMarMaTHue-
CKHH, T. €. TakoH, KOTOpbIHi He BBIAEISETCH HENOCPEJCTBEHHO H3
OTHEHHO-)KMAKOH MarMbl. Hu aabGHT, HH OJMHrOKJAa3-ajabOHT HE MOFYT
OBITL NOJYYEHBI CYyXHM INyTeM, T. €. MPOCTHIM IJIaBIeHUEM CMecefl
COOTBETCTBYIOLero cocrasa. Hepeako, 0coOGeHHO B H3BEpIKEHHBIX
_NOpOoJax, NPOHMCXOMAT SBJAEHUSI aAbOMTH3ALUMH, TOYHee JeaHOPTH-
TH3alKHK, T. €. NnpeBpalieHdHe 0oJee OCHOBHBIX INIArHOKJIAazoB B 6O-
nee kucabie L. [loaroMy — ¢ MOeH TOYKH 3peHHs — HeOOXOAHMBI
CKOpee LOKas3aTeNbCTBa NMEepBHYHOCTH ajJbOWTa, a He TOro, 4To alib-
OMT anuMarmMaTHueckui MuHepad. OcoOeHHO 3TO OTHOCHTCH K alb-
OMTaM TaKk Ha3biBaeMbIX aJbOMTOBBIX NOP(pHPHTOB H AHadas3os. Ta-
KHe Ha3BaHWs, NpuaaraeMbie 6e3 oObsCHEHHH, HEJONYCTHMEL — H BOT
C KakoH TOUKH 3peHHs. TepMHH aiabOHTOBBIH, a4 He aJbOHTH3HPOBAH-
HBIH WM SNMHaNLOMTOBLIH, MpeAmOJaraeT NMepBHUHYI0 NPHPOAY adb-
Oura. Marma, pasumiass NpH OTBepAeBaHHH NOpQHUpUT Han guadas,
Jo/KHa OblTh GOorata OKHCbIO KaJblMs, HHaue — eClH He MPOH30-
[0 ee MOCTePHOPHOTC HM3MEHEeHHs — OHAa He Jaja Obl HH Ty HH
apyryio nopoay. [lpeanonaras ke nepBHuHyl0 npupojay aabbura B
9THX [IOpPOJax, Mbl TeM CaMBIM JONycKaeM, uto ©Oaarojgaps KaKHM-
TO YCIOBHAM, B NPOTHBONOJOXKHOCTb OOLIYHO JAEHCTBYIOUIHM 3aKO-
HaM pacnpejieneHuss OKHCIOB B FOMOTEHHO-XHJIKOH ¢ase, Becb CaO
yIleJ MOJHOCTbIO WJH MOYTH MOJHOCTbIO HAa 00pa3oBaHHE IPYrHX,
ueM IIarHOKJIa3bl, MHHEPAJOB — JIJif OpGUPUTOB U JHaba3os, cie-
JIOBATeJbHO, Ha NMHPOKCeHb M aMm¢puboasl. HabawopawoTes a1 B 1pH-
poze taxkme npoueccul? HabmrogaioTcsi, HO TOJBKO NPH MOCTMAarma-
THYECKHX MpoLeccax, KOrja, Kak 3TO JO0KA3aHO MHOI'OYHCAEHHBIMH
HEOCHOPUMBIMH, HabMIOAeHusAMH, aabpajop 3amelllaeTcsi, Hanpumep,
yHCTLIM anbbuToM; uan MgO-copepkaninii OJHMBHH NpeBpallaeTcs B
YHUCTYI0 KaJblLHTOBYIO NCeBAOMOP(O3Y, HE 3ax/JIUYallUlyld OKHCH
MAarHHsi; MJIH, HAKOHEL, B W3BeCTHAKe — nopoje, Goraroit CaO, obpa-
3yercss yucThiii aapOuT. Takue npespallleHHsi HH B KOEM clayyae He
‘ MarMard4yeckde: TO, YTO Jal0 KaJbUHUT H3 OJHMBHHA, 3aHHMalo
i 00beM He NOJAYYHMBIUErocs KaJblHTa, a 3aKJ04aloch B o0beme He-
H3MepHMO OOJBIIMX MacC MPOXOASAIIHX PacTBOPOB, MOCTEINEHHO Je-
JaBLUIHX CBOI0 paboTy npeBpallleHHsl. 3/4eCh HMEI MeCTO 3aKOH Jei-
creus Macc. Kakum ke myrem u3 Marmbl, 6orartoit CaO, moxer mno-
JYYHTHCS JIMUIEHHBIH HJIH MOYTH JHUIIEHHBIH OKHCH KalblHsi Marma-
THYECKHH anabOMT, 3aHMMAIOLHK MOUTH TOT Xe 00beM (cM. mpHMeya-

S

1 Yeranosuacsd o6uuall HASHIBaTH MAArHOKAasel npuMepHo co 100—70%p aab6H-
TOBBIX MOJekya KucawiMH, ¢ 70—50°/0 Tex ke MOJNEKY] NPOMEKYTOUHBIMH M ¢ KOJH-
YecTBOM MoOAeKya aHopTuTOBbIX 50% H Gonee — ocHOBHBIMH. TepMHHbLI OYeHb YCAOB-
Hele H B JOCTATOYHO/N MEpEe HeMpaBHIbHBIE: MIArHOKAA3bI ABAAIOTCH €CTECTBEHHBLIMU
COMAMM KPeMHEBOH KMCAOTH, & i Cojell TePMMHBI KHC/AbIH M OCHOBHOH HMEIOT, KaK
H3BECTHO, COBEPLICHHO APYroe SHaYeHHe.
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HHe K f. 15), 4TO M BellecTBO, JAaslliee ero,—HHKTO H3 HA3bIBAOUIMX
anbOuTOBBle TOPGMHUPHTHL JKWOO AHabasbl HJIH COBCEM MHOrJa He
yIOMHHAeT, HJIH He nocrapaercs o0bscHHTb. Hekotopsle, mnpasna,
[MIIYT, YTO 3TO O0YCJAOB/JAHBAETCH TEM, 4TO MarmMa HM3JauBazach -NOJ,
BoAy, Gaarojapsi ueMy NPOHCXO0/MJ0 NMPONHTHIBPAHHE €€ BOI0I0, KO-
Topasi Oyaro Obl pasJiarajza IJIarHOKAa3 B MOMEHT 00pa3oBaHHsl H
JaBaJja, TakuM o0pasoM, aiabOHT. OObsicHeHHe abCOMIOTHO HH HA 4eM
He ocHoBaHHoe. Jlae, coBceM HaoGopoT, 00bACHEHHE, HPOTHBO-
pedalllee ZaBHO H3BecTHHIM (paktaMm. He roBops yxe o0 TOM, 4TO
TPYAHO NpeACTaBHTh cede NPONUTHIBAHHE OrHEHHO-KHIAKOH MacChl
¢ remneparypoit B 700—800 u GoJiee rpaaycoB BOJOIO, Mbl Npej-
MOJOXHM HAa MIHOBEHHE, YTO MPONUTHIBAHHE IO MMEHHO TaKHM
006pa3oM — B JIeHCTBHTENbHO <«IIPONHTAHHBIX» BOLOI0 MOPOJaX, TIPH
3TOM CBEXKHX NOPOJAAX, COJAEp:KAUX Hapaly ¢ 6—7% BOAbI BCEro
0k0710 1% CaO (aMmapuTOBbIE CMOJIAHBIE KAMHH, NMEPIHTHI, NeM3kl),
BCTpeYaeM BO BKpallJIeHHHKAax He aJbOHThl, a aHgesuubl (Ne 30
Bbime). OTCrofa COBEpPIUEHHO $ICHO, YTO aJbOHTOBbIe AHabGasbl U MOP-
(UpUTHl € NEPBHYHHIM aJbOUTOM COBEpIUEHHO HEeBO3MOMKHEI, [0
KpajiHeii Mepe C TOUKM 3pPeHHs TenmefellHMX HAMMX 3HaHui. Yto
Kacaerca LiesouHbIX, Gorareix Si0, nmopon, noutH JaumeHHwx CaO
(Hampumep, KOMEHJIHTOB HJIH anbOHTO(MHPOB) M HMEIOIHX COBep-
LIEHHO IOYTH CBEXYI0 CTEKJOBATYI0 OCHOBHYI Maccy, TO B HHX
a/4b0MTOBbIE BKpAIVIeHHMKH, TMepBHYHbIE, BIOJHE JIOMNYCTHMbI H
MOHATHBI € (PU3HKO-XHMHYECKOH TOYKH 3peHHsa. S ¢  ymbic-
JIOM OCTAHOBHJCA Ha IpejblAylleM, YTCOBl NMOKa3aTh BaM, YTO NpPH
caMoCToATeJbHOH paboTe BBl JOMKHBE 00s13aTeNbHO CBA3LIBATH
XHMH3M HOPOJABI C ee MHHepaJOrHYeCKHM COCTaBOM, H 4TOOBl IO-
pesye OTTEHHMTb, UTO 0€3 3HAHHA 3aKOHOB (hHU3HUECKOH XUMHH Harwe
nerporpacdueii, He TOBOPSA YikKe O NeTPOJOTHH, 3aHHMATbhCHA Tenepb
HEBO3MOKHO. ‘ ‘

80. AIbOHTHI YacTO BCTPEYAKTCA B KPHCTAMIHYECKHX CJaHIaX.
B Tak Ha3BIBaeMBIX 3€JEHBIX CHAHLAX, T. €. CJ4HIAX, COCTOSUIHX M3
SMHA0TO-UONSHTOBLIX MHHEPAJOB, XJAOPHTA, albOHTA M 4acTO Kalb-
TMTA, KAJABUUT H anbOHUT ObIBAIOT MOYTH COBEPIUEHHO YHCTHL 110 XH-
MHUECKOMY coCTaBy. AJbOMTH HEpPEAKO BCTPEYAKTCHd B KPHCTAMIH-
YECKHX HM3BECTHAKAX, W 3JeChb HX OUeHb JErKO cMellaTh C KBapLEM.
Hakonen, HexoTOpble aab0HTOBLIE MOPOABI, cOcTOsiuiMe U3 aMdbH-
6oJa M NJarMokgaasa, anbOHTOBLIE aM(PUOOMUTEHI, TOXe HMET maa-
rHOKJIa3, O4YeHb GaHaKHi K anbOoUTy.

81. AILOHT H OJHMrOKIa3-aJibOHT — HeCABONHHKOBaHHbIE — OYEHb
JErKo CMemartb ¢ KBapleM, ec/M He NOJABeprarb MX TOYHBIM MeTO-
JlaM HCCIeJ0BAaHUST MJIH He Ipuberarb K ONpeieJeHHI0 ToKasareneH
nperoMiaeHds. B ocoGeHHOCTH HAZO OLITH OCTOPOMKHEIM C MOPOJaMH
POTOBHKOBEIMH M KDHCTANIHYECKHMH CHaHUAMH H M3 [OCHeIHHX
0COOEHHO C 3eJeHBIMM CJaHuamH. [IpH HccaeOBaHMHM 3eJeHBIX CaaH-
ueB Aaxe OoJee HIM MeHee ONBITHOMY HCCJAeZOBaTeNl0, NpH GeraoMm
npocMoTpe MWIIH(OB, MOMKET NMOKa3aThCd, YTO MOPOALI COCTOST H3
60JBILOI0 KOJHYECTBA KBaplEBLIX 3€pHBIIIEK, a MeXAy TeM OJH-
Warye HCCIEeL0BaHMA [MOKAKYT, YTO HH OJHOrO KBAPLEBOro 3ep-
HBEIIIKA B 9THX CJHaHUaX HeT, U Bech MHHEpaJ, NPHHHMaeMbld 3a
KBapil, OTHOCHTCSl K albOHTy. DTO NPOMCXOAMT IOTOMY, YTO B 3e-
JAeHBIX CJaHUax anbOuT, Kak M BooOmHle MJarMokKkaass B
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KPUCTAANHYECKHX CJHaHULaX, 4aCTO COBEPUIEHHO
He oOHapyXuHBaeT ABOHHHKOB. ToydHo Tak xe ¢ anb6u-
TaMH Hago OBITb OYE€Hb OCTOPOXHBIM — B CMBICAE BO3MOMKHOCTH
CcMelaTh X € KBapleM — B KPHCTAJJIHUYeCKHMX H3BECTHAKAX H B He-
KOTOPHIX MEJKO3ePHHCTHIX AIHTAaX, MOYTH JHIIEHHBIX OKpAalleHHBIX
MHHepanoB. MHorpa Ttakue amautel cojepxar B cebe mo 40—50%
KBapua, MakpOCKOMHYECKH NPEeJACTaBIAIOTCA COBepIIeHHO OelabIMH,
CaXapoBHAHBIMH, 00pasyioT, noAo6HO KBapuUy, TOHKHE KHIOYKH,
CJIOBOM — BO BC€X OTHOIIEHHAX SBJAAIOTCA TMOAOOHBIMH KBapleBLIM
nopogaM. OT NOCJAeAHHX B TAaKHX CAy4asX HX MOXHO OTJIHYHTH
TOJBKO MOJ MHKPOCKONOM H Jydllle ¥ MpOlle BCero NpH MOMOIIH
yXe HEOQHOKPAaTHO yKasblBaBIIErocs JHcnepcuoHHoro addexra. Or
KBapua aiabOMT OTJHYaeTCA NO TNPeJOMJIeHHI0. ¥ KBapua 1o BCeM
Hanpap/JeHHsM mpenomiaeHHe 6oablle KaHAaACKoro Ganb3ama, y alb-
6uTa TpesOMIeHHE WM MOYTH PABHO KaHaAcKoMy 6anb3aMy HIM—
y uHcTOro anbbura —mno ocam Np u Nm wmeubllle, yeMm y KaHafi-
ckoro Ganb3ama. Kpome Toro, anbGUT XOTS M OUEHb CTOHKHHA MUHE-
pam, Kak MHHepaJ 3MHMarMatH4yecKHil, HO MOXeT pasjaratbCs H
MyTHETb; KBapll e IIOYTH BCerja uYdcTeif M mpospaunblil. Ho B
TAKHX CAyYasix HaZ0 BCerjla HMeTb B BHJY, UTO — OCOOEHHO B KpH-
CTA/IHYECKHX CJaaHIaX H H3BECTHAKAX H YaCTO B HEKOTOPBIX IECYaHH-
KaxX — KBapleBble 3epHa OBIBAIOT MEPENnOJHEeHbl MeJMbYadIliUMK YacTH-
1aMH, KOTOPbIE M MOJ MHKPOCKOMOM He MOTYT Pacmo3HaBaThbCHd H Ka-
KYTCSl Meabuaiimei MyTbio. MHOraa aTH uyacTHUB! 3amOJHAIOT 3€pHA
KBapla, MecTaMH THHYTCS MO IMOJI0 KBapleBbIX 3ePeH B BHIE MOJO-
coK. TakoH KBapl| BBl JErkKo MOMeTe NPHHATH 3a anabOuT. B atom cay-
yae XOPOWO MOMOTAeT Pa3MH4YeHHE HJH 10 NMPEeJOMJIEHHI0, €CIH 3TO
BO3MOJMHO, MJIH BO BCEX CAYYasaX MOMOUIBI0 TOYHBIX METOJOB: KBapll
BCerja MOJOXHTEAbHBINF M OAHOOCHBIH, a aJbOHT Pe3KOo JABYOCHBIH
MHHepal. 31ech f, KOHEYHO, He HMEI0 B BUY TeX CIy4aes, KOrjaa afb-
OMT W OJUroKIa3-anbGUT CIABOMHHKOBAHBI MIH OOHADYKHBAIOT Tpe-
IHHBI CHaliHOCTH. B 3TUX cayuasx MHHEpaabl 3TH CMElIaTh Heab3f:
KBapI MOJ, MHKDPOCKOMOM IOYTH HHKOTJAa He OOHApYKHBAeT ABOMH-
HHKOB, H TOJNLKO B HCKIIOUHTEJbLHBIX CJAyUasX B KBaple MOKHO Ha-
Gmonats 1—2 TpeluHb, MOA00HBIE TPEUIMHAM CIaHHOCTH.

82. AabOMT MOXHO cmemath ¢ HedeanHoM, reM OoJee 4TO IH-
CHepCHOHHBIA aexT B cThike HedeqMHA M anabbuTa MIAM aaLOUT-
OJIMTOKJIa3a MOXKeT COBEpIIeHHO OTCYTCTBOBATh MJIM Ka3aThCid OYEHb
HESICHBIM; CJEJOBATENLHO, MO MPEeJOMJEHHI0 anbOHT OT HedeauHa
OTJIHYHTH HHOTJa HeBo3moxHO. Camoe ayulllee, MOAL3YSCH MPOCTEH-
IIUMH METOJMaMH, OTJIHYATh HX IO JIBYIPEJOMIEHHI0, HJIH MO MOBe-
JIEHHIO CMalHOCTH, €CJM OHa MpHCyTcTBYeT. JIBynpeaomiaenne Hede-
JHHA HHKOrAa He nojHumaercs Boime 0,005, B TO BpeMsl KaKk y ajb-
OHTa I aabOHT-OJHIrOKJAa3a He CIYCKAeTCs HHUXKe 8 WM 7 ¢ MoJo-
BUHOH ThICAYHBIX. CnafiHocTh Vv HedeqMHa, KaKk Yy MHHepajaa OJHO-
OCHOTO, €ClMH TpellHHbl ee HabawpawTcst B laHde, Beger ceba B
paspesax COBepIIEHHO HHaue, ueM Y MJIAaTHOKJIA30B, uTO BHAHO H3
TabaAHLBI, MPHBeeHHON Bhime Ha cTp. 21. Hakownew, dopmer v nede-
JHHA COBEpIIEHHO JApPYrHe: TOJCThIE MPSAMOYTrOJbHHKH W  IHECTH-
VLOJbHUKH B paspesax IaudoB, Aaiolile nNpsaMoe HJIM CHMMeTpHd-
HOe yracaHue. i

83. AmbOHT MOXHO TaKiKe GMelaTb C KOPAHEPHTOM, OCOGEHHO

= S, o mereiiin TN
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B POroBHKax. DTH /Ba MHHepaja MOMHO HHOTA4 OTAHUYHTH APYIr
OT ApYra, TOJbKO I0Jb3ysCh TOYHBIMH METOJaMH, MOTOMY 4TO KGp-
auepur ObIBaeT TOYHO TaK XK€ MOJHCHHTETHYECKH CABOHHHKOBAH,
KaKk H aabOHT, H MOJ, MHKPOCKOMOM B TaKOM cJAy4ae COBEpPIIEHHO He
OTAHYaeTcs [0 BHAY OT Maaruokaasa. B sTtom cayuyae HeoOXoauMo
clenarb onpejeseHHe JBOHHHKOB. ECAH’BBI MPHHAJH TaKOH KOpaHe-
PHT 3a aabOuT, TO OmpejeNeHHe ABOHHHKA MOKaxeT BaM GaBEHCKHMH
3akoH. [loauMcuHTeTHYECKOr0 GaBeHCKOro ABOHMHHKA B NJAarHoKJaasax
noka enle HUKTO Hé BHjea. [laxe npocrble GaBeHCKHe HBOWHHKH B
mrarnokaase scrpedatorcs Ha 1000 usmepenuit oaun pas. Ecauy Bac
NpocThlie ABOHHHKH, H Bbl, IPHHHMasA MHHepaJx 3a MJaruokaas, mnoJy-
YHJIH AJs HHX GaBeHCKHH 3aKOH, TO 3TO yxke Ha 99,9% He aabOHTHI;
B TakoM CJayyae, ecjlH, H3MepHB ellle OJHH JABOHHHMK IpejloJara-
eMoro anb0HTa, BBl CHOBa MoJyuuTe OaBeHCKHH 3aKOH, TO 3TO Ha-
BepHsaKa Kopauepur. I[loayuaerca 3170 moTOMYy, 4TO MO ONTHYECKOH
OPHEHTHPOBKE JBOHMHHKH KOPJAHEpPHUTA MOYTH B TOYHOCTH OTBEYAIOT
6GaBeHCKHM JBOWHHKAM IJIArMOKAA30B: Y KOpJAHEpHTa B ABOHHHKAX
no mpu3MaM ocH Np 0fOHMX HHIMBHJOB COBMNajalOT, a och Ng u
Nm penator apyr ¢ apyrom yrasl B 30° uau B 60°. ¥V maaruoxaasos
GaBeHCKHE JBOMHMKH JalOT Te e KOHCTaHThi: OCH Np IBOHHHKOB
MOYTH COBHAAaT (rpajgyca moJaTOpa HeCOBNAJeHHs BMOJHE YKJIaLbl-
BalOTCsl B OLIHOKY HaOmogenus), a ock Nm u Ng nenaiT TakHe xe
yribl, KaKk y KopjauepHTta. BooOiie KODAHEPHT OYEHb KalPH3HBIHA
MHHEpaJ, H 3/IeCb OueHb JErko BMacTb B OWIHOKY, €CAH He CAeaaTh
TOYHLIX H3MepeHHH, MoueMy s Ha 3TOM H CueJ HYXHBIM OCTaHO-
BUTbCA. §1 MHOrZa CHKY HaJ wWIH(OM OKOJO moJayyaca, 4ToOGHl He
cMemarb KBaply Had anbbut ¢ kopaueputroM. Ecau nHabawopaercs
CNadHOCTh B MHHepaje, KOTOPbIH BBl MOXeTe IPHHATH 3a aJbOHT
HJH 3a KOPJHEPHT, TO HaJI0 HMETh B BHAY, UTO V KOpJHepHTa Chai-
HOCTh [HHAKOHJAAbHAA M YTO 3TOT MHHepaa poMOMYecKuid, a mo-
TOMY TPELIHHbI CMAHHOCTH HAa MJIOCKOCTH maHdba Gyayr BecTH cebs
uHaye (cM. Tabauuxy, n. 6a), yeM TpelllMHBI CMAHHOCTH TPHKIHHHOTO
anbOuTa. 1 MCKAIOUaw H3 PacCMOTPEHHA Teé KOpJAHEepHTH, Yy KOTO-
PBIX MOKa3aTeaH npeJomiaeHHAa Ooabile 1,55: HX 1O MPeTOMJEHHIO
JIErKO OTJAHYHTH OT aabOura. HakoHel, B KOHTaKTHBIX POTrOBHKax
H CJaHIax caexyer obpailaThb BHHMaHHe Ha BKJIOUEHHS B MHHepaJe,
KOTOpPBIfi BBl CKJOHHBI NMPHHATH 3a KBapl, JAub0o 3a anpOuT, H Ha
NPHCYTCTBHE TPOMHHUKOB, PacloOJOXeHHBIX NO cexropaM. Eme mno
OJIHOMY NpPH3HAKY MOMHO pasJIHYHTh KOPAHEPHT OT MJarHokKJja-
30B — MMesi B BHJY NpeAnoJoraeMele HaMH MaccoBble crnocolHl pa-
GOTHl — MMEHHO NO TNpOoAyKTaM pasaoxenus. [locregHue y KopaH-
€pHTa NPEeJCTaBJIEHEl YeIIyHYaThIMH MHHEpaJaMH M3 TPYINIBl MYCKO-
BHTa, XJOPHTA W BEpOfiTHEe BCEro TaKiKe TalbKa, M TAK Kak KOp-
JHEepPHT BCerja COJEpPXKMT JKeae30, TO W B NPOXOJAlleM ICBETE 3TH
NPOAYKTHI OKPAIIMBAIOTCA B CJerKa 3eJeHOBATHIE MM IKEJTOBAaThle
u GypoBaTtble, naxce kpacHoie uBera. Hepeako BHYTPH KOpAaHepuTa —
HHOT/Aa MO XHIO0YKaM — HabargaeTcsl MOYTH H30TPOMHOe Genoe H
,GecuBeTHOe, MecTaMH caerka 6ypoBaroe, CepneHTHHOBHIHOe Belle-
ctBO. Bce 3TH MPOAYKTHI JErKO OT/AMYAIOTCA OT NPOAYKTOB paspy-
HIeHHs MJIarHOKJAas0B, KOTOpHIE yamie Bcero OLIBAIOT COBEPLIEHHO
6ecluBeTHb! (CEPHUMT, MYCKOBHT) HJIH (B cocclopute) 06aajfaloT BhI-
COKHM TNpeJOMJIeHHEM. .
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84. Ilpu npHMeHeHHWH TOUHBIX METOJOB HCCIENOBAaHMA Ha (eno-
. POBCKOM CTOJHKE aJbOHTHI MOXKHO CMellaTbh ¢ aHAE3HHAMH, H A L0J-
JEeH 3/1ecb CO BCeH KaTerOpHYHOCTbI) OTMETHTBb, YTO MO YIrJAY ONTH-
YecKHX oceH aabbHTa OT aHJe3HHa OoTJaHYaTh Heab3sd. OTpHuaTelb-
- HBIH aabOMT BCTpevaeTcs, MpaBjia, OueHb PeIKO; MOJOKHTEJbHbIE
JKe aHJe3uHbl BCTPEUAlOTCsd, MOMKAMYI, -yallle, YeM OTPHIATENbHbIE,
 [03TOMY anbOMTHL OT aHAE3WHOB MpEXK/Je BCEro H Jerde BCETO OTJH-
4aTb MO OpeJOMJeHHI0.' ¥ aHze3HHa npeaomiaeHue OGOJbIIE KaHA-
~ cxoro Ganp3ama, a y anbOHTa HJIH MeHbIIe, WIH MOYTH HE OTH-
yiMo (cM. o0yl Tabauuy onpejesneHHss MJIAarHOKIa30B MO KO3-
(uumentam npeaomiaenns, nn. 109—110). Huoraa naardokaassi
OBLIBAIOT CIMIIKOM MYTHBIMH JJs TOro, uTtoGbl MMeJach BO3MOXK-
HOCTb C YBEPEHHOCTbI0 3aMETAThH MNpeJOMJeHHE OTHOCHTeJIbHO Ka-
Hajackoro Oanp3aMa HJAM CONpPHKAcawllerocs 3epHa KBapua; Imo-
S5TOMY BTOPBHIM OY€Hb XOPOIUHM OTJHYHTEJbHLIM MPH3HAKOM alb-
6uTa OT aHjAe3HHA ABJAAETCA HAJHYHMEe B HCCIEIyeMOM IJIarHoKJaase
MaHe0axcKoro JABOWHHKA (MCKAIOUHTENBbHO penok!) uau cnafiHocTH
no 3-My NHHAKOMAY. ITa cnafHOCTh, KaK s YKa3biBaj, BCAEJCTBHE
SIBJIEHHH NpeaoMyeHus, B maHdax y arsO0MTOB HabawogaeTcss O4eHb
pPeiKo, H AOCTATOYHO HeOOJBIIOrO HAaKJIOHA MAOCKOCTH 3TOH cmafi-
HOCTH K HOpMaau maHca, urobul ee He 6bLT0 BHAHO. [TosTomy, ecan
BaM HeOGXOJAHMO OTJHYUTHL aJbOMT OT aHAe3WHa UMeHHO TakuM 00-
pPasoM, TO: Bhl JO/IKHBI, KaK s y)Ke YKa3blBaJ, 3aKa3aTh HENOKPHITHIA
mand. Koopauuatet oceit onTHyeckoil HHAHKATPHCCHI MO OTHOIIE-
HHIO K 3TOMY 3-MYy NMHHAKOMJY JJf aHAE3HHA HACTOJBKO Pe3KO OTJH-
4alTCd OT COOTBETCTBYIOIIMX KOOPJAHHAT AJsl anabOHTa, 4TO O CMe-
[IeHHH 3THX JBYX MJAarHOKJa30B B OTHOWeHWH K maockoctH (001)
He MoxerT OwITh M peud. [Iaa uucroro aabbMTa Yroa Memay mep-
nenaukyaspom K (001) u oceto Np=75° ua¥ OKOJO 3TOrO, a AJs
ange3auna Noe 35 TOoT e yroa= oK. 86° — pasauuue CAMIIKOM GOJb-
‘m1oe, yToOBI MOTJIO TMOSIBUTHCS COMHEHHE Jae MPH HeAOCTaTOYHO
akkypaTtHo# pabore no degoposckomy merony. Ecau Bul He ofGHapy-’
xure cnafigocty no (001), To MoOxeT MoMOub MAOCKOCTh OrpaHHuYe-
HH#A, He oTHOcsmasca K (010), wrM, HakOHEL, MPHCYTCTBHe KapJacOaz-
CKOro, T. €. OCeBOro, MBOMHHMKA, KOOPAMHATHI KOTOPOr0 A alb-
GHTOB H aHAE3HHOB PAa3MHYAIOTCH TaK e pPe3Ko, KaKk H KOOpJu-
HaTel maockoct (001) (cm. raxxe nm. 394—400).

Hedeann

85. CrneanyromuM MHHEpPalOM paccMaTpHBaeMOH TpeTbeil rpymmbl
Gyuaer Hedeaun — NaAlSiO,, npuuem B npHMecH MoxeT ObITh [0
20% wxamiodpuanutoBoit KAISiO, moaexyinsl, KoTopas, BMpoYeM, OKa-
_3bIBaeT Manoe BJAHSIHHE Ha ONTHYeCKHe cBoicTBa HedeamHa. HMure-
PecHO# H BaXXHOM NPHMEChbI0 B cOCTaBe He()eJIHHOB SIBAAETCS aHOP-
THTOBasi MOJIEKYJa, KOTOpPas CHJAbHO IOBBIIIAET KO3(HIHEHT mpe-
JOMJeHHA HedeaIHHa M CHHKAET ero ABYNpeJOMJeHHe, JaBas HHO-
rfa H30TPONHbIE HedeNHHBI MAH JaiKe MeHfis 3HAK MHHepaJja MHHYC
Ha nuoc. B noczennee Bpema oOHapyeHbl B IIeJMOYHBIX J1aBaX 30-

1 3ameuy, 9ro okono 20 jeT Ha3al YKA3LBAAOCH, YTO XHMHYECKH aHAAH3HPOBAH-
Hble aHJe3HHbl HMEIT WHOIJA NPENOMJAEHHe, He OTAHYMMOe OT KaHaickoro Gaabiama
(cM. Takxke m. 404),

5*
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HaabHblE He(MEJIHHbI € pPe3KO MEHMIOUIHMHCH ONTHYECKHMH CBOH-
CTBaMH B OT/Ie/IbHBIX 30HAX, NMpHYeM 3TH H3MEHeHHsl BepOATHee
BCEro CBA3aHBI C TPHMECbI0 AHOPTHTOBOH Mouaekyast CaAl,Si.Oy,
KOTOpas HHOrjAa JocTHraeT B Hedeaunax koauuvectsa 10%; B MpH-
mecu 6nBaer 0,01 % Ga,0,; 0,01—0,1 BeO.
Cuuronusi HedenHHa rekcaroHajbHasi; BCTpedaeTcs B BHJE TOJ-
CTHIX F@KCArOHaJbHEIX TabJaull, JAOUIUX B MOTEPEeYHOM paspese TOJ-
, CTBIE NPAMOYrOJBHHKH MM JaXKe KBaJpaThl, 4 B NPOJOJLHOM pa3pese
[paBHJbHBIE IIECTHYrOJAbHHKH; HepeJKH 3epHa. MuHepan ofHO-
OCHBIH H OTPHLATE/bHbII (MCKINYUTEJABHO DPEAKO MOM0MKHUTEeNbHBIH,
cM. Boie). CrnafiHOCTh IO MHHAKOMAY H MO reKCarOHaJbHOM MPH3MeE.
O noBegeHHH TPEIIHH CMAHHOCTH B pa3pesax — CM. o0y Tabauuy,
n. 6a. JlBodHuKOB B He(esnne He Habmopaercs. OOGLIKHOBEHHO OH
OecusereH M npoapaued. MyTHbI# He(eaHH (9AC0NHT) B NPOXOAAILIEM
CBETE CepOBaTBbIH, YeM JEerKo OTJAHYaeTCs OT MYTHOro M Torja 6ypo-
BATOTO OPTOKJAa3a, ¢ KOTOPLIM 4YAacTO BCTpeYaeTcss B OJHOH M TOH
JKe Topojie; s yKe He FOBOpPI0 O JucnepcHoHHOM addexte, KOTO-
pblii GyZeT B CThIKE 3THX JABYX MHHepaJaoB, Oaarojgaps ueMmy OpTO-
Kjaa3 Oyper caadboro 30J0THCTOrO LBeta, a HedeauH craboro 3eje-
HOBAaTOro otreHka. /IBynpesomiaenne HedenHHa HHKOrJIa HE NPEBbI-
maer 0,005 u xoaebaercs or 0 10 3T0# uKH(ppL. B 3aBHCUMOCTH OT
H3MEHEHHsT COCTaBa MNPENOMAEHHE MEHSeTCs B OUeHb MWHPOKHX IMpe-
pemax — ot 1,629 nas Menbuieft ocw o 1,547 pas Goabuiei ocH. '’
Hedeann Hepenko 3amellaercsi, HauMHas OT NMepH(epHH HJIH Xe MO
TpelIHHaM, LEeOJHTAMH, Jerko HIAeHTH(HIUPYEMBIMH 110 CBOEMY BO-
JOKHHCTOMY HJIH MroJAb4aTOMY BHJY H 110 OYeHb HAMTOMHHAIOIIKUM Jie-
AfiHBIC y30pbl Ha OkHax ¢opmam, nmo caaboMy NpeJOMJAEHHI0 TPH
00buHO Gosee BLHICOKOM, ueM y HedelMHHA, ABYMpeTOMIeHHH. 3areMm
HeequH 3aMelnaeTcss HepeaKOo KAHKPHHHTOM, MHHEpPaaoM, KOTOPLIH
SIBJISIETCS, KaK YKa3blBaJOCh, XOPOUIMM MokasareneM Ha HedeJIHH
M0 CBOMM pe3ko GpocaiouHMcs B I/ia3a ONTHUYECKHM CBOHCTBaM.
$1 yaxe yxasoiBadg, uto HedeqUMH NMHEBMATOJMHTHUECKH 3aMelllaercs CO-
JaluTaMd, H B 3TOM OTHOUIEHHH HaJ0 ObITb OCTOPOXKHBLIM, YTOOBI
He CMelllaThb COJaJHT C KOJJIOHIAJbHBIMH BellecTBaMH, TaKXKe BCTpe-
YAIIMIHMHCA B BHJE BTOPHYHBIX 0oOpasoBaHuii B Hedenune. Haxoner,
H3pejaka HedelHH 3aMellaeTcsi TakkKe CEPHIHTOM H MYCKOBHUTOM;
v CA0fa OTJAHYAETCS OT KAHKPHHHMTA Pe3KO MO MpeNoMJIEHHI, H He-
GoJabIuasi BHHMATEIbHOCTh C Ballleil CTOPOHBI MPEAOTBPATHT OILIHOKY.
C kBaplueM, nepBHYHbLIM, HeEVIHH B OJHOH M TOH e TMOpOJAE He
BCTpEYaeTcs, TaKk KaK BCerja pearupyer A0 KOHIA ¢ KPeMHEeKHCIO-
TOH, JAaBasi, B 3aBHCHMOCTH OT AOCTAaTOYHOro KoauuectBa SiO, wiau
HejocTrarka ee wuad  H30bITKA, COOTBETCTBEHHO anbOuT, Hede-
JiMH -+ anbOHT MAH aabOMT -+ KBapII.

Na,Al,Si,05 -+ 4Si0, = 2NaAlSi;O; (anu6uT)
Na,Al1,81,05 + 2Si0, = NaAISiO, + NaAlSi;Og
Na,yAlSi;O5 -+ 5810, = 2NaAlSi;Og -} SiO,.

Hederun moxer O6bITb MOJyueH [JIaBJeHHEM CMeCH COOTBeT-

)

1 Orciona cOBEPIIEHHO OYEBHIHO, UTO ONPENENfTh MOKA3ATENH NPETOMIEHHSA NAa-
ruoknasos (MogoGHO TOMY KAK 5TO AENAeTCA B CTHIKAX C KBApLeM) Mo HedeauHy
HEAb3A,
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CTBYIOlllero coctaBa. M3 cocraBoB, cojepxallux Boay, Hmxe 330°
IO CHX MOp He MOor ObITb NOJAVUYEH.

86. Hedenrnn MOKHO cMeIIaTh C OPTOK/JIA30BBLIM MOJEBHIM ILTIa-
ToM. Oranuntb UX MOxHO no ¢opme. Ecan y nedemna umerrcs
OrpaHHYeHHA, TO B pa3pese OHH OYAYT NPEACTABAATHCA B BHJE
IECTHYTOJABHHKOB W — Yallle — TOJACTHIX MNPAMOYroabHHKOB. Hede-
JUH MOXHO Takike OTJAMYHUTb OT OPTOKJIA30B M IO MPEJOMJICHHIO, H
MO0 ero NnOBeJEeHHI0O OTHOCHTEJbHO TPENIHH CMaiHOCTH B pa3pesax
(cM. obuwyro rtabauuy), H MO NOTAacaHHI0 OTHOCHTENbHO OrpaHHue-
HHi. [Ipy nomyTHeHHH, Kak yKaselBaloch, wHederun cepeer
(B mwiude), oproknasnt Gyperor. JBynmpenomaenne y Hedeauna 3a-
METHO HHXeE, YeM y OPTOK/Aa30B, H He ObiBaer Boiwe 0,005, a y opTo-
KJa3a M NOJEBbIX IINATOB OHO He omyckaerca Huxke 0,006. Haxower,
€CJH TIPUGErHyTh K TOUHBIM MeTOAaM, Hed)eqHH OJHOOCHBI. !

87. Hedennn moxuo cmemiarb — mo KpadHed Mepe TaK HHOIAA
JlesIal0T HaYHHAKIIHe — ¢ anatiToM. Ho moBepxHOCTH amatura sicHO
liarpeHeBasi, MMEET BHJ BaTMaHCKOM Oymard, a HedeJHH, mpeJso-
MJIEHHE KOTOPOrO OAHHAKOBO C KAHAJCKHM 0anb3aMoM, MMEET Iaj-
KYyI0 MOBepXHOCTb. HedenuH MOMKHO OTIMYHTL OT amaTHTa elle H
no ¢opme. BricokoTeMnepaTtypHblii amaTHT BCTpeuaeTcss B BHJE
VAJHHEHHLIX MpH3MoOueK; Yy Hedenuna Ttaxkux ¢GOpM HHKOrjga He
ObIBaeT.

88. Hedpenun MoKHO cMelIaTh C CKamoJauTaMd, OoraTelMH Ha-
TPOM, HO B LIIH(pE HOPMAALHOH TOJUIIHHBI Bbl €r0 CpPady OTIHUHTE
OT CKaNOJUTOB MO JBYNPEJIOMJIEHHIO — Y TOCIEeJHHX OHO O4YeHb
pPeAKO onyckaercs HHUKe 7—8 M B MCKJAIOUHTENBHLIX CAYyYasX JOXO-
JAUT 10 6 ThicAYHBIX. [IBynpesioM/ieHHe Y CKamoOJHTOB, CPaBHUTENbHO
4acTo BeTpeuyaromuxcs, 6oaee 0,010, a npenomaeHue GoJblIe KaHAL-
ckoro 6Ganb3ama 3aMeTHO JJs raa3a. Hakowen, y ckamoauTta, Kak
MHHEpaJa TeTparoHaJbHOTrO, TPEIIHHBl TPH3MATHYECKOH CHaiHOCTH
B3aHMHO MepHeHIHKYISPHBL. s

89. HedenuH MOXHO cMellaTh ¢ KBapleM, HO JEerko OTAMYHTH 1O
ABYMPEJIOMJEHHIO, KOTOPO€ Yy KBaplla HHKOTrAa He OHIBaeT HHUKe
0,009, ocraBasicb MOCTOAHHBIM; KPOME TOr'O, KBapll NOJOXUTENbHBIH,
HE(EJHH — OTPULATEJIbHBIA. Y KBapua HHU CIIAHHOCTH HH MOMYTHE-
pusA, kak v Hedeauna, He ObiBaer. Hedeaumn oGHapymuBaer peako
BOJHHCTOE yracaHHe, KOTOpPOe O4YeHb 4acTo HabaiofaeTcs B KBaplle.

90. Ot kopauepuTa HedbeaHH OTJaHuaerTcss mo (opme, nNo ABympe-
JOMJEHHI0, a Takke H no accouuauuu. Kopauepur 6orar rawHose-
MOM M. BCTpeuaeTcs ¢ MuHepanaMH, GOraTbIMH MarHHeM, JKeae3oM H
TIMHO3EeMOM.

91. Or.aap6ura HedeaHH Cpa3y OTJIHYAETCH JABYIPETOMIEHHEM:
y ann6uTta ABynpejoMiaeHHe paBHO HaH okogo 0,009—0,011, y uede-
auna — 0,005. Ecau y ans6ura, HECABOHHHKOBAHHOr O, HMEeTCH Ccram-
HOCThb, TO OHa BejeT. cebs HHAue, yeM y HedeanHa.

92. B HekoTOPLIX 3(h(Y3UBHEIX NMOPOJAAX MeaKHe 3epHa HedeaHHa
MOXHO JErKO NMPONYCTHTb, H B TAKOM caydyae mpuberaimoT K npoTpa-
BAEHHI0 wHa, CHAB NMOKPOBHOE CTEKJAO M CMBIB KaHajAcKui Gajb-

| CaHuiAMH TaKKe GLIBAET ONHOOCHHIM H OTPHUATENbNLIM, HO Y HEro NpeIOMIEHHE '
MeHbllle — SAMETHO MEHblIe, ueM Yy KaRaackoro Gaibsama. 3max U OOHOOCHOCMb
HedealHo8 8 KOHOCKONE 8 waudax 00b4HOl moawunsl onpenenaTh Heab3f,
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3aM, NpPH MOMOIUIH COJAHOH KHCIAOTHI: HedeJHH, B MPOTHBOMOJOK-
HOCTH IOJIEBBIM LINaTaM, JIErKO pasjaraetcs NpH 3TOM, H NMOCAeAYyi0-
mag ofpaGorka mauda NpH MOMOLLM KPacsllero BelllecTBa, HAaNpH-
mep, ¢ykcHHA, Jerko oOHapyXHBaeT pasjOxeHHble 3epHa Hede-
JauHa. !

93. B Tperweii rpynmne caeiyer yYHNOMSHYTb TaKike MHHepassl,
HMelolle HauMeHbUIHH MOKasarejb NPEeJOMJEHHT — TaKoH, Kak 3TO
TpeGyeTcs Aad MHHepanoB 3-f rpynmnsl: 6orarhie HaTPOM CKanOJUTHI
(cm. 4-10 rpynny), HekoTOpble KopaueputTh (4-10 rp.), Np kBapna
(4-10 Tp.), Np nenupoautoB (4-10), cepneHTHHB (OKpalleHHBIE MHHE-
paibl), MPOMEXYTOUHBIE ¥ OCHOBHLIE BYJKAaHHYECKHE CTeKJa, OTaAH-
YaloUlHecs JEerko Mo HX H30TPONHOCTH.

4-1 rpynna: n=1,55—1,60

94. B uersepTO#i rpynne orpandueHuss wau peased caabo 3a-
METHBI, TNpeaomJeHuHe — no nonaocke bBexie — scHo Gouabiue, uem y
KaHajackoro 6Gaiab3ama. JlucnepcuoHHH# 3¢ @deKT Ha cThIKe ¢ KaHax-
ckuM 0anb3aMOM NPHAAET MOCAEJHEMY 30JOTHCTO-XKEATHA OTTEHOK,
a JI1 MHHEpPaJOB TOJBKO 4YTO [YKA3aHHOH I'PYNNbI HEXHBIA 3€JeHO-
BaTo-roqy00oBaThli OTTEHOK (cM. Taba., crp. 72—73).

KopaHnepur

95, 31ecs Ha mepBOe MeCTO MBI NOCTABUM KOPAHEPHT, COCTaB KO-
toporo (Mg,Fe), - ALSi,O - 0,6H,O. OTHOCHTENLHO XHMHYECKOTrO
coCTaBa KOpJHWEpHTA HANO CKas3aTh, YTO OH Gorat TrAHHO3eMOM H
OKMChI0 MarHHs, COXEPHHT OKHCIOB KpeMHe3eMa H IMHHO3eMa MOuTH
CTOJBKO XK€, CKOJbKO HMX HaxXoJAHTC B OHTOBHHMTE, IJarHOKJase
Ne 80, u B TO xe Bpems 6orat MarHueM; 32[IOMHHTh 3TO BMOJHE JO-
CTATOYHO JJASi TOTO, YyTOoOBl TMOHMMATHL AaCCOLMALMI0 KOPAHEPHTA H
GLITh BCErja HACTOPOXE B CMHLICAE BO3MOXHOCTH €ro NpHCYTCTBHSA
B TOM CJAyuae, ecad mopoja OGorata rJIHHO3eM- H MarHMHCOIep:xa-
nuMH MuHepanam. CuHronds pombGuueckas. B nopoaax BcTpeuaercs
B BHUIe HenpasuJabHbIX 3epeH. CnafiHocth B maHdax Habmonaercsa
OueHb PeAKO M MJIOXO 3Jech BhHIpa)KeHa — OJHAa-IBe YepPTOUKH Ha
GoJplIoe 3epHO; 3TO — CMAAHOCTL MO BTOPOMY NHHAKOHLY, HO Ha-
6aomaeTcss — elle pexe M XyXe —H M0 OCTAJbHBIM NHHAKOHIAM,
HCKAIYHTENBHO PEIKO COBMECTHO OJiIHA ¢ jpyrow. aa xopauepura
OueHb XapakTepHH TPOWHMKH M IUECTEPHHKH, BCTpedarlinecH,
npasja, HeUacTo, HO Takie 00pa30BaHHsg BCTPEYAIOTCS TONBKO B
3TOM MHHEpaJe H 3aTeM B TaKUX OTJIMYHLIX IJ5 HEro MHHepamax, Kak
aparoHUT ¥ TPHAHMHT. DTH TPONHHUKH M miecTepHUKH (cM. puc. 8,/ u
8,1I, Ha ctp. 18) MOXHO Ha3BaTh CEKTOPHATLHBIMHM, TaK Kak 31ech
HHAWBH/BI NBOHHHKA PaACXOJATCH — HaNoaoOHe CEKTOPOB OKPYXK-
HOCTH — Kak M3 uenrpa. Kopauwepur naer 4acTo, KaK yKasaHo NpH

1 MpucyTcTBHe HehEAHHOBOH# MOMEKYAH B MOPOAE JErKO Y3HaTh TaKXKe IG
BANTOBOMY XHMHYCCKOMY €8 aHaJAM3y: CBA3bBad, KAK OOBIHO MOMEKyJAdpHHIE KOAH-
gectBa Na,O ananusa ¢ takum ke koawdectsoM Al,O; M 6-kpaTHHM XO0AMYECTBOM
Si0, (a.usgm), BH Ccpasy ofmapywure, 9o Si0, aa STOTO B aHanTH3e HeXBATAeT,
H, caegoparenbHo, Na,O cBasan We B aasburoBoft, a HeperHHOBON MOTEKy7Te,

wd
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anbOuTe, MOMMCHHTETHYECKHE JBOUHHKH, aGCOMIOTHO NMOAOGHHIE BO
BCEX OTHOLIEHHSX MABOWHHKAM MJAAarHOKJIa3oB (noapoGHOCTH — cM.
anbOur, n. 83). B mnde HOPpMAABHON TOJILIMHBI KOPAHWEPUT BCeria
Gecuseren. JlBynpesomieHne y KOpAHepHTa 06bIYHO 0KOJg0 0,009—
0,010, Ho onyckaercs go 0,003 # mogHMMAeTCA HECKOJbLKO BhILIE Mep-
BBIX YKa3aHHBIX UUdP. ¥roa ONTHUECKMX OCeH CHJABHO KOJaebiaeTcs
H He XapakTepeH IJsi KOpAHEepHTa: B OrpoMHOM OGOJBIIHHCTBE Cay-
YyaeB OH HaXoAHTcA B npexerax or — 40 po — 80°, npuuem HHOrAa
npesslaeT nmocaenHo uudpy, goxoaut 10 90 H — oueHb peako —
CTAHOBHTCS TOJMOXKHTENbHBIM g0 -+82°. Orciosa AicHO, YTO H TNOKa-
3aTesb NPeJOMJEHUS CHJABHO H3MEeHUHB: KpaiHHe npeleabl AJs 1o-
KasaTeass IpelomaeHHsi kopjadepura or 1,532 ni1s HaMMEHbLIEro
fiokasaresaa mnpeiaomaeHdua po 1,562 ana HaubOJBIDEro NOKasarens
1IpeNIOMAEHHs. Y IMIMHEHHe Y KOPJAHEPHTA OTPHUATEIbHOE, HO OHO He
XapakTepHO AJfA HEro, TaKk KaK KOPJAHEPHT OYeHb PeIKO BCTPedaeTcs
B BHJE CTONOHKOB.

96. Kpome cexTopHANbHBIX TPOMHUKOB ¥ IIECTEPHHKOB, IJIsi KOpP-
JIHepHTa — H TOJBbKO IJf HEero — O4YeHb XapaKTepHH JHMOHHO-MKEl-
ThIE IIEOXPOHYHBIE JBOPHKM BOKPYI BKIAKYEHHH; BK/IIOUEHHA 3TH
OYeHb He3HAYHTENbHBHI MO BeJHUYHHE, HO BCe JKe SICHO BHIIEJAITCA Ha
MOBEPXHOCTH KopAHepHTa B maude cBoum peabedoM. Bpamias
mHg B npoxoasauieM csere (0e3 aHaaM3aropa), caejHTe 3a MOBe-
JIeHHEM MHHepala KaK pa3 OKOJO TaKoro poja MeNKHX BKIIOUEHHH:
€CIH OKOJO MOCHTeIHHX BHl 3aMEeTHJH TrJe-HHOYAb TJIEOXPOHUYHYIO
000/104KYy, HMEWINYI0 JUMOHHO-XKEJITHIA LBET, TO 3TOT MHHEpal —
KopauepHur. [las KopauepHTa XapaKTEPHH TakXkKe MNPOJAYKTHI €ero
H3MeHEeHHUsl, NpHUYEeM H3MEHEHHBIH H MYTHBIA KODAMEPHT HMeeT B
utide 6ypoBarhlil BeT. B uuciae npoAyKToB H3MEHEHUs KOPAHePHTa
MOXeT ObITb M CEPHIMT; €CIH 3TOT CEPHUMT B KOpPIAHEPHTE HMeeT
HroJbYyaThle paspesbl, TO TaKkHe H3MeHEeHHble KODAHEPHTHl Ha3blBa-
I0TCSl MHHHTAaMH. Takue nceBioMOpdO3bl MO KOPAHEPHTY: B MOpPOAax
BcTpevaroTcs Hepenxo. Kax GoraThiii Maruwem MHUHepast, KOPAHEPUT
MOXKET JaBaTh TaKike OuUeHb BLICOKOABYIPEJOMJAAIONIHE YelIYHKH,
OTHOCSLIIHECS,, BEPOsiTHEe BCero, K Tanbky. [Ipumech ienesa, HaXo-
JSOIerocss B KOpAWEpHUTE, OKPAIIHBAET 3TH YeIIYHKH B JKeJTOBAaTHIH
HMJAH KeJTOBaTO-3e]eHoBaThil uBeT. [To oueHb BHICOKOMY HMX ABYIIpE-
JOMJEHHI0 MOMKHO HMHOrza y6eauTbesi, YTO 3TH YeIIYHKH NpHHAJJe-
XAT He K MYCKOBHUTY WJIH CEpHLHTY, a K Taapky. MlHorjaa kopauepur
MPOHHU3BIBAETCA KUIOUKAMH, MOYTH He NeHCTBYIOLIHMH HJIH COBCEM
He MAEHCTBYIOIOMMH Ha MOJAPH3OBAHHBIH CBET H, BEPOSITHEE BCErO,
OTHOCSIIIIHMHCA K CEPIIeHTHHOBHIHOMY BeIIeCTBY.

97. Kopaneput GuI ¢ caMOro Hayajia YCTAHOBJEHHS 30H B KPH-
CTANNMYECKHUX CJAaHIaX OTHeCeH K MHHepaiaM TIyGHHHBIX SOH.
Jlyumie, o1HaKo, TOBOPHTL O MHHepanax He raySoKko# SOHEI, a BHICO-
KOH TeMmneparypel. YMO KOPAHEPHT — MHHEPAJ BLICOKOTEMIIEpPaTyp-
HBIff, ¢ HECOMHEHHOCThI) MOJKEeT MOATBEPAHTH TO OBCTOSTENLCTBO,
YTO MHOTHE TaK Ha3blBaeMble MATHHUCTLIE CHAHIBI, HMEKWIIHE B MAT-
HaxX CIIOJfHble MHHEpPAJNEl M OTYAacTH KBapll M XJOPHT, CHauazla
ObIIH KOPAHEPHTOBLIMH, 4 3aTeM KOPAHEPHT NMPEBPATHIACA B MCEBIO-
mopdosbl, nawowmue stu narHa. Hepasro 6ri10 o6pamieHo BHHMaHHe,

., UTO B HEKOTODPBIX TATHHUCTHIX CIAHLAX, HAXONAUMXCA B KOHTaKTe C
AuabasaMu, B TaK HA3bIBAEMHLIX CMHUJIO3HTAX H HECMO3HTax, HECO-
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MHEHHO NpPHUCYTCTBOBaX Kopaueput. OTClOAA ACHO, UTO CHAYaxa, NMPH
BLICOKOi Temmepatype, 06padoBalnch B MOPOJe KOPJIMEPUTHI, KOTO-
pbieé 3aTeM — B MO3/JHEHIIEM mpouecce, T. €. MPH 6osee HH3KOH TeM-
meparype, — npeBpallaiuck B nces1oMopo3bl, AABUIHE STH NATHA.
Kpome Toro, Kopaueput o0pasyercs HHOIAA B JaBax, Aaxe CTEK/IO-
BATHIX, 34 CYET BOBJEUEHHA B NMOCAEJHHE MOCTOPOHHHX BeINEeCTB, YTO
ONATHL-TAKHM YKA3bIBAeT HA BHICOKYIO TeMIepaTypy o6pa3oBaHMsl 5TOTO
MHHEpana. ;

98. Jlas KopAuepHTa CaMblM XapaKTEpPHRIM SBJAETCH NPHCYTCTBHE
CEeKTOPUANbHBIX TPOHHHKOB M IIECTEDPHHKOB, a TaKXe JMMOHHO-XKeJ-
THIX NMJACOXPOHYHBIX JBOPHKOB; YacThbl0 XapaKTepHHLl TaKke H Mpo-
JIVKTHI €r0 pasjoxeHus. B ciyyae HATHUHA OJHOrO M3 THX NMPH3HA-
KOB CMelIaTh KOPAMEPHT C KakuM-THOO0 MOXO0XKHM Ha Hero MHHepa-
JIOM HeBO3MOXKHO. Ero MoxHO cmewarb ¢ anb6utoM (cM. m. 83), a
Takxke ¢ Hedeannom (cM. m. 90) u ¢ kBapueM. [Ipexne Bcero, KBapi
HUKOrjaa He GLIBAeT MYTHBIM H HE MOXET MMeTh CHaHHOCTH H JABOM-
HuKOB. KBapl — OJHOOCHBI# H NOJOXKHTENbHbIH, KOPAHEPHT — JABY-
OCHBIM. 3aTreM KODJMEPHT MOXKHO CMENIaTh B JIaBaX C CaHWIHHOM
(cm. n. 69). Boobuie B KOHTAKTOBLIX NMOPONAX W B KPUCTAMMHUECKHX
CJaHIaxX, TIe OCOOEHHO JerkKo NPHHATbL KOPAMEPHT 3a KBapl, HeoO-
XO0JZHMO HMETh B BHAY BO3MOXHOCTb HAXOMNEHHS B HHX KOpAHe-
pHTa, €C/AH BHl HMeeTe MOpoAbl, HoraTble TJIHHO2eMOM, MAarHHEM H
/Heme3oM, T. €. COOTBETCTBEHHLIMH MHHEpaJaMH; MO3TOMY HaJI0
HCKaThb KOpAHEepHT B MeramopdHueckHX moponax, GorarblXx rumep-
CTEHOM, CHIAMMaHUTOM, OuoTHTOM, poMOHYeckuMH amduboaamn,
CTaBPOJIHTOM, IPAHATOM, OCHOBHBLIMH MJIAarHOKJIa3aMH, TaJIbKOM H Np.

KBapu

99. Tenepb nepeitzem k kBapuy. Ksapm — OueHb pacnpocTpaHeH-
Hblf W HauboJee CTOHKHH MHHepaa 3eMHOH KOpHI, COCTaBJAET
okono 12% Bcex moponooGpa3ylOLIMX MHHEPaNoOB. 2TO YUCTHIHA
KpeMHezeM. Popmyna ero SiO, H, BepoATHO, KaK Ha 3TO JAaBHO YKa-
auiBan E. C. ®enopos, Si;0, Cuuronus ero rexcaronaiapHas. OnHo-
OCHBIH, NOJOXUTENbHbIH, Hepeako cnabGo asyoced. CnalHOCTH Her,
HJH, BO BCAKOM Cly4ae, OHa B BEICIIEH CTelleHH PeJKO BCTPeuaeTcd.
JIBOMHHMKH, BHJAHBIE TMOJ MHKDPOCKONOM, HCKJIOYHTEIbHO PEIKH;
B JIEHCTBHTEJBLHOCTH JBOHHHKH C MapaiyieJbHBIMH OCAMH JOBOJLHO
YacThl, HO OOHApYXHBAIOTCA TOJBKO (DH3HUECKHUMH METO/aMH,
NMpHEMaMH TpaBJeHMA W T. JA. Boablelo wyacteio 3TH du3uyecKkue
METOJBI CHYXKAT TaKKe JJsd Pa3AHuyeHHs ABYX MoxudHKauui KBapua:
OZHO# HH3KOTeMTIepaTypHOH, HHKe 575—600° — anbca-(a)-KBapu,
W JIpyro#i, BEICOKOTEMNEpaTyPHOH, TaKk Ha3wiBaeMblfi Gera-(B)-kBapi.
[Tpn BeICOXOH TemmepaType KBapu nMeer 6oJee BLICOKHA BHJ CHM-
MeTpHH, NpH 6onee HM3KOH TeMmepaType MNOSBAAIOTCH TPaHH H
CBOKMCTBA, CBSI3aHHBIE C TPHrOHAJABHO-TPANENO03JPHUYECKHM BHAOM
cummeTpHH. [To3TOMY 9TH KBapuBl MOMHO OTJIHYHTBL APYr OT Apyra
NpH HaJIHYHM KpHcTamtorpaduyeckHX (OpM, XapaKTepH3YHIIHX
3TOT BHJ CHMMETDHH, a HMeHHO, (OPMBI TPaNeuo3JIPCB H APYTHX
¢opM ¢ YETBHIPbMSA CHMBOJAMH, H3 KOTOPHIX HH OJHH HE PaBeH HYJIIH0.
Ecru umeeTcsl B KOMIIEKCe rpaHelt Takasa ¢opma, TO BB MOXKeTe
CKasaTh, YTO HMeeTe nepejy coboio anbda-ksapu. [laBHO yike yxa-
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3bIBANOCh, YTO HU3KOTEMNEparypHble KBapubl OLIBAIOT OOBIKHOBEHHO
B YAJHHEHHHIX NPH3MATHYECKHX KPHCTANIaX, B JOBOJLHO JJIHHHBIX
gipu3aMoukax. Bul camu 3T0 MOXeTe HWHOrja HaGmozaTb B TOHKHX
XHJaX, KHJIOUKAX KBapla, nepecekawliux nopoisl (B mandax).
JlaBHO TakKe 3aMeueHO, YTQ KBaplEl, HMEIOIHe OYeHb HEe3HAUHTENb-
HBI€ HJIH COBCEM He HMEIOIlHE NMPH3MaTHYeCKHX rpaHei, T. €. mpex-
CTaBJAKIIHECH B BHJE NHpPaMHAAIbHBIX KPHCTaJJIO0B, BCTPEYaloTCH,
KaK MHHepalbkl BHICOKOH TeMmepaTyphl, B 3()(y3HBHBIX TOPHBIX MO-
porax. Ecan HeT ykasaHHBIX NPH3HAKOB, W KBapl, KaK 9TO YacTo
ObieaeT HaM GOJBIIEID YacThbi0 OLIBAET C HUM, NPEACTaBJAeH B BHIE
HEeMpaBH/JbHBIX 3€PeH, TO OTJIHUYHTBL 3TH JABe MOJAW(HKAUHH HHaye
KaK XHMHYECKHM HCIOBITAHHEM — TPAaBAeHHEM KHCJAOTaMH Ompene-
JEHHO OPHEeHTHPOBAHHLIX MJIACTHHOK — Heab3ss. MoXHO, KOHEYHO,
npeAnoaaraTb, YTo KBapiy GOblad NepBOHAYAJAbHO BHICOKOTeMIepaTtyp-
HbIM, €CJH OH CHJIbHO NOKPHIT TpemuHamMd. OOLIKHOBEHHO KBapig
BCTpeuaercss B BHJIe HeNpaBHJbHBIX 3epeH. B mopojgax oH Bblje-
Jasiercss 00BIYHO OZHHM M3 NOCJAeIHAX MHHepajoB. Ho wHorza B He-
KOTOPBLIX FPaHUTHLIX NOPOJAax Bbl MOxeTe HaOJro0JaTh KBapim B npe-
KpacHO 0Opa30BaHHBIX KPHCTaJJaX BHYTPH KaK OpPTOKJIa30B, TaK H
niaaruokaa3oB, Takue CTPYKTYPHI Ha3blBalOTCs rpaHyaurosbiMu, [Tox
MHUKpPOCKOTOM KBapi Oecupered. BeanuumHa JABynpenoMJAeHHS IJs
KBapua, oIWHAKOBO aiab(a u Gera, ocTraerca MOCTOAHHOH H paBHa
0,009. MmeiiTe B BHAY, UTO [AaHHLIE, KOTOPLIE AAlOTCA AAs anbgda-
KBaplla M yKashlBalT, uto ero asynpenomiaenue pasHo 0,008, orHo-
CATCH K BBICOKOW Temmepatype, oxkoxo 500° ¢ ammkom; oba BHAA
KBaplla MMET OJHO H TO Xe [BYNpeJoMAeHHe, KOTOPOe YKa3aHOo
BhHILIIE. i '

100. KBapu, Kak s y:Ke TOBOPHJ, AIBJASETCH MHHepanoM, HaubGoaee
PACIPOCTPAHEHHBIM MOCJKEe MOJEeBHIX MINATOB. BeTpeuaercss B KHCABIX
H MPOMEXYTOYHHIX ! M3BepKeHHBHIX NOpOAax, GoraThX KpeMHEBOH
KHcaoTOH. CyXHM mnJaBlIeHHeM KpeMHe3eMa KBapl He MOXeT ObiTh
noayyeH. Keapu Ttaxxe Hanbosee XapakTepHHIH MHHepasa Jas mecya-
HHKOB: BCE€ HOpPMaJbHHIE TECYaHHKH COCTOSIT TJaBHEIM 00pasoM H3
KBaplUeBHIX 3epeH. B Hauboaee MeNKO3EPHHCTHIX OCAJOYHBIX NOPO-
JIaX TaKxe TJaBHBIM MHHEpPaJoM, BCTPEUAIIMMCA B BHUAE OTHENb-
HBEIX 3€peH, SBASETCA KBapll, HO HaJ0 HMeTb B BHAY, YTO yKa3aHHE
Ha HalHuHe TOJbKO OJHUX KBapLEBEIX 3eDEH He BCerja NpaBHJBHO.
Kax noxasanu MoM TNpOBepKH, B HEKOTOPHIX CAy4asX (QHATHTH H
[JHHHCTBIE  CHaHIBl  O0HApYKHBAIOT BMECTO NpEAnoJaaraeMoro
KBapua Hapsily C HMUM TaKxKe H|anb0uT; o6 3TOM MOMKHO, BIpOUYEM,
CYOUTb M MO TOMY, 4TO GOJBIIMHCTBO IJIMHHUCTHIX CJAaHLUEB H (hHI-
JUTOB COJEPIKHT AOCTATOYHOE KOJHYECTBO HATPa, a4 3TOT OKHCEN He
XapaKTepeH NS MHHEDANOB TJIHH. gl

101. KBapu — cambift cTOfikuii MHHepasd, HO XaeT nceBroMopdo3nl
Nno APYrHM MHHEpanaM — [0 THICY, N0 KalbLHTY, MO CEPIEHTHHY;
NOJIHBIE TICeBXOMOP(O3El 3anMOJHEHHA HaeT KBapl H MO OJHBHHY,
OKpallHBasch NPH 5TOM BOJHOI0 OKHCbIO Xenesa. HMuoraa kxeapll
3aMemiaercs aabOHTOM; TaKOil anbOHT TOHKOMAACTHHYATHIH, TaK Ha-

1 Kucauivu, 1o ycTaHOBMBIIEMYCS 06HYal0, HASHIBAOTCA MOpPORW, GoraTsie KBap-
. uem HaH Boobmie KpemHeseMOM — oK. 70%/0 W BbllIe KPEeMHEKHCJOTH B BaNOroM
| IHMHYECKOM COCTaBe MNOPOAW; NpPOMEeXYTOYHLIE — [OPONb!, COXepXAllHE B CBOEM
| XHMAYECKOM cocrase mpubinsmreapno 55—65%, S10,, u ocuosnue — Menee 55%0 S10,
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spiBaeMblil kJaesemanaut. MHoraa xBapu kaxkercs B MOJOCKaX MyT-
HBIM, HO 3TO HE€ Pe3yJbTaT BLIBETPHBAHH#, ' a 3aBHCHT OT MPHMECH
MeJb4aHIIuX YacTHuyeKk. ITO HepeAKO HabGa0gaeTcss B 3EPHHUCTHIX
H3BEPXKEHHBIX TOpOoJaxX, B THelcaX H KPHCTAJIH4ecKHX CIaHIaX |
B OCaloyHBIX Nopojax. B srom cayyae ero Jerko npuHfATH 3a He-
CABOWHMKOBAHHBIH aabOMT, HO 3Ta ‘ClIMOKAa Jerko ycTpaHuMa IpH
6oJiee TOYHBIX METOZAX HccaeJoBaHHs; KBapil Bcerjga OJHOOCHBIH !
H TNOJOXKHTEJbHBIH, albOUT — AByOceH. KpoMe MyTHEIX MOJMOC, BKJIHO-
YEHHBIX B KBapl, B HeM Ha0M0Jal0TCad MeJKHe HroJbyaThie KpH-
CTaJabl Pa3JIUUYHBIX MHHepanoB, TtouauipHon 0,02—0,01 yy u elle’
TOoHbIIEe. ECIM HroJ04YKH OTHOCATCH K PYTHAY, TO BC/AEJACTBHE BBICO-
koro aBynpesomIeHHs 3TOrO MUHepasaa, HECMOTPS HA TOHKOCTb STHX
MrOJ0YeK, OHH JOJUKHB JaBaTb BLICOKHe (3e/eHblH, KpPacHbIi HJH
cuHui) neera uHtepdepenuuu. Ecau Takux 1BeTOB He HaGJI0/aeTcCH,
TO TIPH YVKa3aHHOH TOJUHHE HrOJIOYEeK HX He/lb3d CUMTATH 33 PYTH-
JOBble. B KBapie KpHCTaLIHYeCKHX 'CIaHIeB BCTPEYalTCs HroJbya-
Thl€ BKJIOYEHHS CHIJMHMAHMTA, JYUHCTBIX aMpub0/0B, a TaKxke TOH-
KHe HrOJIOYKH amaTHTa; NOCIeAHHNH, BCJAEACTBHE HH3KOro JABYMpe-
JOMJIEHHS, TIOUTH He TMOJAPH3HPYET M BO BCAKOM CJaydae B BHJE
uroaouex toamuHoi Huxke 0,02—0,01 My He MOXKeT JAaBaTh B HHKO-
JAX Jaxe CephlX LBETOB.

102. [lns kBapua OdYeHb XapaKTepHbl: COBEpIIeHHAsds Npo3pau-
HOCTb, BOJIAHO-NIPO3PAYHOCTb, OTCYTCTBHE CMNAHHOCTH H BecbMa ua-
cTOEe, HO He Bcerjga HalGmrojarolileecs, BOJHHUCTOEe noracanue. Keapig
MOXHO cMelaTh ¢ caHuguHoMm (cM. mi. 53 u 57), ¢ OopTOKIa3amu
(em. mnn. 53 u 57), ¢ HedbeanHoMm (cm. 1. 89), ¢ kopaueputom (cMm. 1. 98).
HueifiTe B BHJY, UTO B-KOHTaKTHBIX POrOBHKAaX C [EPBOro Barisia
MOJXKET I0Ka3aThCs, YTO MOPOJAa COCTOMT H3 GOJLIIOr0 KOJMHUECTBA
KBapua, GMOTHTA M MOJEBLIX LINATOB, a MEKJAY TeM B 3THX TOpoaax
MOJKET He OKas3aThbCd HHU OJHOTO 3epHHIIIKA KBaplia: 4acTo NMpeano-
JlaraeMbli KBapl OKas3blBaeTcsi ABYOCHBIM KopaueputoM. C KBapuem
Hano OHITb OYEHb OCTOPOMKHBEIM, OCOOEHHO B TaK HAa3bIBaEMBIX 3e-
JEHBIX caaHiax (cM. cKa3aHHOe Ha 3TOT cueT npu anbbute, m. 81).
9T0 OuYeHb JerkKo OGHAPYXKHTh 'HCCIEJ0BaHHEM MO (eJopOBCKOMY
METOAY — Ha OJHOOCHOCTb, H BCE HCCJIeJIOBaHHE 3aliMeT.BpeMeHH He
6oabme MUHYTHL. f 0GbIYHO fAenard Tak: 6epy NOAPSI HecATh 3epeH U
HCCIeyI0 UX Ha OJIHOOCHOCTb — HA 3TO YXOJAHT 3 MHHYTBHI; BCE OHH
OKa3bIBAIOTCA JABYOCHBLIMH H MOJOXHTEILHBIMH, UTO JOKa3LIBAET, UTO
3TO aabOMUTHL, 4 He KBapubl. EcaH y BAC MHOrO 3epeH, TaKk UTO MOXKHV
HalTH CTBIKM C KaHajcKkuM 6anb3aMOM B ABIPaX HJAW Ha Kpaw miauda,
TO MOXHO caenars npoly Ha aucnepcHoHHBIH 3¢ dexT HIH Ha 10-
n0cky Bekke, YyTo Bac ONATHL-TAKH JACTKO MPELOXPAHUT OT OMIHOKH.

103. B HeKoTOpLIX KBapuHTaxX, B OCOOEHHOCTH CJaHIEBATHIX,
MOMKHO JETKO BNacTh B OLIMOKY, NPUHAB 3a KBApL MYCKORHUT HJIH
CEepHIOHT: B TAKHX KBapuaxX cai0Ja OOBIYHO JeXHT MapaijeasHO
CTaHNEBATOCTH CBOMM TPEeTBMM IHHAKOHMAOM, H €CIH Cay4da#Ho
uaHd Mmpomlen napaanenbHO CIaHIEBAaTOCTH, TO BCA MOYTH CaI0/AA
6yner cpe3aHa MO MIOCKOCTH, GJM3KOH K KPyroBOMY CEYeHHI0, rie
usera HHTepdEpeHuHH GIH3KH K KBapueBbIM. 31ecb ONATH JErko

! B koHOCKOME MOMHO Hepeako Habnwgare HCkpuBieHHe Garok™u cnaboe pac-
XOXKIeHHE KpecTa.
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H30eriyTh OWHOKH NOMOUIbI0 AHCnepcHoHHOro addexra. Ha de-
JOPOBCKOM CTOJHKE TaKie Jerko cpasdy' oOHApYXKHTb BCIO Takylo

dcoy, HAKJOHMB CTOJMIHK CHayana oxoao H, a 3arem Hakaouss ero

0K0JI0 ocu J. He mpuMuTe mpH MCCAeIOBAHHHM I'IMH 32 KBapll CHIC;
nocnaeHHH ABYOCEH, M NpeJoMiaeHHe y Hero 1,52—1,53.

CKamoJAHTH

104. lanbuie HAYT CKamoAHTbl. MuHepaabl 10BOJbHO pacnpocrpa-
HeHHble, Popmyna ckanoauTos caeaywomas: 3NaAlSiO, - NaCl u
2CaAl,Si,O4 - CaCO,, npuuem nmepBasi MOJEKYJa IO MMEHH MHHepaJa
Ha3plBaeTcd | MapuaautoBod (copmepxur 0,1—2% Cl), Bropasn,
HU3BeCcThCOAepKallas, — MeHOHHTOBOM. Kak BHIMM, CKanoJuThl C€O-
CTOAT, NOA00HO NMJIarHokjaasaM, u3 aapOHTOBOH Mouexyanl ¢ NaCl u
anopturoBoil ¢ CaCO,, npuHyeMm 00e TaKkHe MOJEKYJbl MOTYT Haxo-
JAHTbCA B MI0OBIX nponopuusx. CHHrOHHA TeTparoHanabHas. MuHepaa
OJHOOCHBI OTPHIATE/bHBINH !; KOHOCKONHSA HHOrJAa oOGHapymKHBaeTr
OYeHb HeOOAbLIOH YroJ ONTHYECKHX ocel. Bcrpewaerca ckamoauT B
BHJile NPH3MOYEK, HO B MNOpPOJax — ropasjo yaule B BHAE Helpa-
BHJbHBIX 3epeH. CmaiiHOCTh Mo 3-My NHHaKQHAY; BO BCEX paspesax
OHa JNO/MKHA JaBaTb (cM. 00wy TaGaHuKy, n. 6a) mpsiMoe moraca-
HHE; HO BCTPEYAETCH HHOT/JA Y CKallOJHTOB TaKxke CnaHHOCTh, COBEP-
wenHas, no npusme (110) ¢ yraom 90°. B mumde cxanoaut Bcerja
becuseren. [IpesomiaeHue B 3aBHCUMOCTH OT COCTaBa KoaebJaeTcs B rnpe-
aeaax: Np=1,540—1,570 u Nm=1,546—1,610. [IBynpeJioMiaeHHe
TaKxe KojaebGaeTcs B 3aBHCHMOCTH OT cocraBa. [lis cKanoJuToB
HaTpOBLIX OHO omnyckaercs noutd Ao 0,006 (HO 3TH CKamoOJUTHI
BecbMa peakH) M noanuMmaercsa 1o 0,040 B moYTH YMCTBIX H3BECTKO-
BBIX Y/eHaX — MeHOHHTaxX, YTO Takike ObiBaeT oO4eHb pejaxo. Bouab-
HIHHCTBO K€ CKANOJUTOB OTHOCHTCA K NPOMEKYTOYHBIM PasHOCTAM
H_ HMeeT JABynpeiJomjeHde, OJH3Koe 'K TNHDPOKCEHOBOMY, T. €.
0,025 -+ 0,005, Tak 4TO 3TH OOBLIKHOBEHHBIE CKAIIOJHTHI JErKo ¢ mep-
BOrO B3IiAZa CMemarbh ¢ MHPOKCeHaMH H OeciBeTHBIMH ampubo-
JaMH. B OTHOIIEHHH JBYNPEJIOMJECHHS CKaMOJHTOB CJAEAYeT TaKiKe
OTMETHTL TO OOGCTOATENbLCTBO, YTO 3TH MHMHEpaabl JOBOJbHO YacTo
00Hapy:KHBAIOT B CKPEILEHHBIX HHKOJAX MEJKOTATHHCTYIO OKPackKy,—
OZHO M TO XK€ 3ePHO paclajaerTcd Ha PsJ MCIKHX YYaCTOUKOB, Ha-
npUMep, C CHHHUMH, KPacHBIMH H OpaHXEBLIMH I1[BeTaMH HHTepde-
PEHLUHH, TAK UTO B - HHKOJAX MHHEPAaJ KaXeTcs padbIM.

105. CxanoauTel — MHHEpaJbl JOBOJbHO CTOHKHE W pejaKo mpe-
BpPallalOTCl B KaJbLHT M HM30TPOINHOE BEILIECTBO, a TaKkKe, MNyTeMm
3aMelleHHs I10J JeHCTBHEM THAPOTepMalJbHBIX MPOLECCOB, B KBapI|
H OGecusernyio cmony. HauGomee GoraTblii HATPOM CKAMOJHT, Ma-
PHAJIHT, BCTPEYAETCH TOJABKO B JIaBaxX, a OCTAJbHLIE B MeTamoppuue-
CKHX MNOopojax, B OCOOEHHOCTH B KDHCTA/NJIHYECKHX H3BECTHAKAX.
3/ech CKanoOMUTEl 4acTO ObIBAIOT COBEPILUEHHO H3PelIeTeHbl MEeJKHMH
BKJIIOUEHHSIMH KaJbLHTa H COTNPOBOXKJAANTCA AHONCHJIOM, ¢opcTe-
PHTOM, TPEMOJHTOM, c(eHoM, rpasHatoM H T. . B H3BecTHsaKax,
OBLIBIIMX NMPH HX MeTaMOp(H3alHH YrJIHCTHIMH, KaJbLHT HHOrJAa CO-
BEPUIEHHO OYHIaeTcsa OT BKJAKYEHHWH, W TOrja Bce YrJAHCTbHIE 4Ya-

1 CyumecTBYIOT JH NOAOKMTEAbHBE CKAMOAHTH, CKa3aTh He Gepych: Yy ONHOrO
H3 KOHCY/AbTHPOBABLUHXCA HAGMIONANCA MHHEpaJ, OYeHb NOXOKHH HAa CKanoauT M
NoJoKUTeAbHLIH, HO O pe3yAbTaTaX XHMHYECKOrO aHaAH3a MHe He 6wao CoO6LIEHO.
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CTHLBI COCPEIOTOYHBAIOTCA BHYTPH CKANOJHMTOB. ITO HAA0 HMETh
B BHAY, 4TOOBl He MPHHATb MOCHAEAHHE — B OCOGEHHOCTH C HH3KHM
ABYNpEJOMJ/IEHHEM — 33 aHJAaJy3WTHl (XHacTtoauThl). Haxkomeu, cka-
MOJIMT HHOr/JA BCTPEYAeTCs KaK MOCTBYJKaHHYECKHH MHHEpaJ B H3-
BEPXKEHHBIX FOPHBIX NOPO/aX, NPeUMyIeCTBEHHO M3 rpynibl radopo,
rJie OH YacTO 3aMellaer MJIarHOKJaashbl.

106. CxamoqMT B 3THX NOPOJAAX 3aMellaeT MJaruokjaas HHOTrJa
COBEPHIEHHO B TAKOM BHJe, Kak W Oesas cJ0ja, TaKk uTO 3JeCh ero
OY€Hb JETKO MPHHATH 32 MYCKOBHT. B aHanu3e Takux nopoj obHa-
PYKHBAeTCA NPHOYTCTBHE XJOpa, a MEXJAY TeM Bbl B HHX Habaiojaere
TOJAbKO IHPOKCEHBI, IIVIarHOKJa3bkl H, KaK BaM KaxKeTcsd, MYCKOBHT
HIH cepunur. B TakoM caydae uMeilTe B BHAY, 4TO MHHepas:, TpH-
HHMAaeMbIH 32 MYCKOBHT, BKJAIOUEHHBIH B MOJEBOH IIMAaT, MOMXET OKa-
3athcsl CKanmoJuToM. OTJAHYHTL MYCKOBHT OT CKamoJiura ObIBaeT
MHOTZa OYeHb TPYAHO. YTOJ ONTHYECKHX OCEH y OrpOMHOTO KOJH-
yecTBa MYCKOBUTOB Kouae6Gaercs ot 30 xo 50°, ocraBasick Bcerja
OTPHIATEIbHBIM; CKAaMmOJHT e o0HapyXuBaeT OYeHb caabyio ABy-
OCHOCTb TOJBKO B KOHOCKOme. MHOrja ckamoJuT MOXKHO OTJIHYHTH
[0 ero ImpH3MaTHYeCKOH CHa#HOCTH H KBaJpaTHRIM paspesaM.
C MYCKOBHTOM BBICOKOJBYNPENOMISIOIIHE CKANOJHTBHI MOMHO JIErKO
cMelllaTh B H3BeCTHSIKAX, NpHYeM 3JeCb HAJ0 HMeTb |B BHAY, HTO
MYCKOBHT B HEKOTODbIX H3BeCTHAKaX ObIBACT TOXE OJHOOCHBIM HJIH
MOYTH OJHOOCHBIM, H CJA€J0BaTeJbHO, B 3THX NOPOJaxX Hano ObiTb
B OTHOIUGHHH Pa3/JHYEHHs IO YIJy ONTHYECKMX Ocefi O4eHb OCTO-
POXHBIMH H pAasbICKMBAaTh NpPH3MaTHYECKYI0 CHaHHOCTh HJAH mnpa-
BHJbHBIE pa3pe3bl. KpoMe TOro, B KOHTaKTOBO-H3BECTKOBHIX POT'O-
BHKaX y MYCKOBHTa BCTPEYalTCHA HHOTJA JABOHHHKH, Y CKaNOJHTAa HX
B maude He Habmojgaerca. CBepx TOro, HaZo MMETb B BHIY, UTO
MYCKOBHMTBI COBEpIIEHHO He pasJaralTcs KHCAOTaMH, OOBIYHBIE e
CKAMmOJMTHl MOYTH COBEepIIEHHO MMH pasJaraioTcH.

107. BMecTe €O CKanoJHTaMH 4YacTO BCTPEUAeTCH NHPOKCEeH, H
HAaYMHAIOIHe HEepPeJKO CMEeUIMBAIOT MHPOKCEH CO cKanoadtoM. OTIH-
4He MOXXHO NPOH3BECTH MO NOBEAEHHIO CNaiHOCTH B pa3pe3ax, TpH-
HHMas BO BHMMAaHHE, 4YTO CKAaNOJHT — MHHEpPaJ TeTparoHaJbHBIH, HO

- Jerye BCero Mo MpeJOMJeHHIO: Y CKamoJHTa NpeJoMJIeHHe MeHblle
-oci Nm KaabUHTa BO BCeX pa3pe3ax, a y NHPOKCEHa TNpeloMIeHHEe
MIOYTH BO BCeX caydyasx Goabmie ock Nm kampuura. Ilpn TOUHBIX
METOJaX HCCAeJOBAHHA: CKAMOJMUT BCerja OJHOOCHBIH OTpHLATENb-
HbIH, a2 MHPOKCEH ABYOCHBIH H MOJOKHTEJIbHLIH.

108. {1 yxe TroBOpHJ, UYTO HH3KOABYNDPEJOMJSAIOIHE CKaro-
JHTHl — AHOHPBl (KO3€PaHHUTHI) — MOJKHO CMelllaTh C KBapuem, OT
KOTOPOTO NPOCTHIMH METOJAMH OHH OTJIHYAIOTCA MO HAJIUYHIO Tpe-
mWHH cnafiHocTH. [IpH mMOMOLIH TOYHBLIX METOJAOB HCCAENOBaHHA 3TH
MHHEpPAJBEl MOMKHO OTJAHYHUTb Jerko H ObICTPO: KBapl — OXHOOCHHIH
H MOJOXHTENbHLIH, JUNHP — OAHOOCHBIH M OTpHUaTeabHBIH. He 3a-

| GpiBaiiTe TOro, YTO O CKanoJuTe GBIJIO yie YmoMsaHyTo B 3-# rpynme,
m. 93. |

laarnoxnassl

109. Tenepr mnepefiieM K OCTalZbHLIM NJarHok/aasaMm (cM. 3-i0
rpynny, nm. 75—80, u 394—401 B koHue xHuru) — ot Ne 15 oauro-
Kaa3-axb6uTa H A0 uHcroro aHoprura Ne 100. Cuuronus, ¢opwmwi,

»
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cnaHOCTh W IpP. — CM. TIPH OJMrokaa3-ainGure M aanOurte. [lpe-
JOMJIEHHEe TMOBbIIIaeTcsi K AaHOPTHTY, [ABYNpeAOM/IEHHE TaKiKe,

Booflle roBOps, MOBLIIACTCA K AaHOPTHTY M He XapakrepHo. Huxe
npuBoOAATCA ABe TaGJMYKH, XapaKTepH3yKlIHe MJardHokK/aAassl B OT-
HOLIEHHH HX CBETONpENOMJIsIONIEHd CcnocoGHOCTH, MNpHUYEM HAIo
HMETb B BHJAY, YTO HOpEJOMIEHHE MAarHOKIa30B OTKIOHAETCH HHOrja
NoYTH g0 25 HOMEPOB OT NPHBOAHMBIX nH@P . Hanboisee naiexHOH
KkoHCTanTO#, kKax BoOOIe Ana BCex MHHEepaaoB, gBAAETCH ONTHYECKas
OPHEHTHPOBKA.

Ng Nm Np

DR s RRBORT s et srie 10 1 v wiw e e 15086 1,529 1,525
Ne 13 — Oauroknas-aasbur , . . . e hdd 1,538 1,534
MNe 20— Oawnroknaa . . . . . it ek e el iR o 1043 1,539
M 2D—0OMMroRIa3 « . v « o o« s s s » 1,549 1,546 1,5415
M A0 —AEResHRE 5 LA e e e DO 1,553, 1,550
M 52 —Jla6panop . . . . . G oAk h00d 1,558, 1,555
M O~ BATOBHNT « ! 5leia ise s vl « 1,073 1,569 1,564
2 100 —AHOPTHT . . + . .+ . .« « « . 1,688 1,583, 1,575

110. Ecou HasBaTh mapailirelbHEIM TaKOe IOJOXKeHHe IMJIarHo-
KJasa (MJIH OJHOW M3 ero JABOWHHKOBBIX TMOJOCOK) M KBapla, NpH
Kotopom OGoJbiued ocu ceyeHuss Ng’' miarvoknaasa oTrseuaeT 6GOMb-
mas ke ocb Ng ceuyewus xBapua M Menblefi ocu Np' mnepsoro
ocb Nm BTOoporo (B n060M ceueHHH KBapia, KaKk MHHepasaa OJHO-
OCHOro, HaxoAuTcs oCb Nm caMOil HHAMKATPHCCHL MHHepaJsa),
a CKkpeljeHHbIM — TOJoXeHHne oOpaTHOe, T. €. MPH NapajaefbHOCTH
6oabuieit Ng' uan menbiueii Np” ocH ceueHHss MHHepaJa meHbiueit Nm
uiu Goabliedt Ng OCH ceueHHsi KBapia, TO MOMKHO ONpeJIeJHTb CO-
CTaB IJIATHOKJa3a C TOUHOCTHIO, HHOrZa BrnoaHe pocrato4yHoi. [lpu
3TOM Hamo: 1) BBIOMpATL TakHe, HAXOJSMILIHECSH B HENOCPEJCTBEHHOM
CThHIKe, 3epHAa 3THMX MHHEpaJoB, KOTOpble moracand Obl OJHOBpe-
MEHHO MJH IOYTH OJHOBpPEMEHHO, MPHYEM 2) 3epHa KBapua MOJKHBI
HMETb II0 BO3MOXKHOCTH HauGo/jee BHICOKYI HHTep(depeHUHOHHYIO
OKpacky ? (kearoBaTo-Genyio B WAH(DAX HOPMaJAbHOH TOJIIHHBI —
nojgpo6HoctH cM. OcHOBHI, cTp. 151—3).

Mapanneabtoe noao- | _ CxpemesHoe moao- Ne naa-
WKeHHe Kenue rHoKAa3a Hassanne

‘_ Np' < Nm; Ng' <<Ng Ng' < Nm; Np' <Ng | 0 no 15 | Ann6ut g0 oamro-
| Kaas-aapbuia
F Np” < Nm; Ng' <Ng | Ng'~Nm; Np'<<Ng |15 no 22 | Kucawiii u cpensnit
| 0AHrOoKAa3

Np' ~ Nm; Ng' < Ng Ng' > Nm; Np' < Ng |22 no 29 | Cpeannfi u ocHOR-
| HOit OnHrokaa3s
| Np' > Nm; Ng' ~ Ng Ng' >Nm; Np' < Ng |29 no 40 | Kucan#i u cpeaunit
i aHAesHH
i Np' > Nm; Ng' > Ng Ng' > Nm; Np’ ~Ng |40 no 46 | CpenuniinocHoBHOM
: aHnesnH
| Np' > Nm; Ng' > Ng Ng' > Nm; Np' > Ng |46 no 100| OcHoBHO# awgesnH
i A0 AHOPTHTA

1 CopepuieHHo n0CTOBepHO 870 HokaszaHo [ionapxom u Musenowm, epMaHHOM

(Duparc et Gysin, E. Hermann — cM. Ocrossi, 1. 89¢) n Koannucom (Collins).

2 Tabanuky npeioMaeHHt Ayvile BCErO NEPeBECTH H3 YHCAOBOH B rpagHueckyio

(cm, OcHoBH, n. 89a), NpHKAEHB HA KapTOH.
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Takum oOpa3oM, 110 3TOMY CMOcoOy MOMKHO JOBOJbHO MPHOJH3HU-
TeAbHO ONpeAeasiTh COCTaB IMIArHOKJAasa BIIOTL Ao Ne 46.

111. /IBOHHHKOBBIE MOJAOCKH B OCHOBHBIX MMJarHokaasax Boobule
HIMpe, HexKeaH B KHCABIX IIarHOKJAa3ax (cp. puc. 9 u 14 u cm. npu-
‘meuanue kK m. 79). Mimes B Buay, uto B LIH(E MOIYYaOTCS paspesbl
fIpoCTpaHCTBEHHBIX (PUTYp, Bbl JIErKO Ha OCHOBAaHHH 3TOr0 MOXeTe
3aKJII0UHTh, YTO YEM TOJIIE KA} bl HMHAWBHL B OTAENLHOCTH, TeM
GoJbllle I[IAHCOB, YTO IIOCKOCTh UIIH(Aa paspexer TOABKO OJHH
HHAMBHJ, ABOWHHWKA, H, HaoDOpOT, ueM TOHblIe ABOHHHWKOBEIE T0-
J0ChI, TEM — MPH TNPOYMX OAHHAKOBBLIX YCJOBHAX — GOJbINE 3THX
MoJOC paspexerca MIOCKOCThI0 wwHda. Bor nouemy, 8 To Bpems
KAK B KMCJIbIX MJardoKn1asax Bbl PEJKO He HaiJere 3epHa 6e3 JMBOM-
HHKOBBIX MOJIOC, B OCHOBHBIX IIArHOK/Ia3aX HOPHTOB, rabopo H apy-
rMX MOPOJ Bl 4acTo HabGa0/aeTe 3€pPHA, B KOTOPHIX BHAHBI TOJBKO
Jase mogockl (T. e. Kak Obl MPOCTOH ABOHHHK), HJIH Hame Kak OB

npocTble KpHcTaaabl 6e3 aBoiiHHKOB. OT-

Jﬁd CIoJla TMOHATHO, YTO HAYMHAIOIIHE OueHb
SESCNL yacTo B TakHX MOPOJAAX HAXOAAT KBAapIl
o H OpPTOKJa3, CUMTAad 3a TOCJAEJHHe MHHEe-
E_ paJbl MJIarHOKAa3bl, TaK KaK B MOCAEIHHX
= yacTo He Hadawpaercsa JIBOWHHKOBLIX

[I0JIOC HJH BCTPEUAlOTCsl MPOCThle IBOH-
HUKH. Habmoxenue npenoMierus (moso-
cka Bekke, aucnepcuonnulit addekr) mpe-

JAOXpaHfieT H 3Jech OT OLTHOKH. |
Puc. 14. 112. 3gecb —npy  HauGosee YacThix
nopoA0oOpasyoIHX MHHEPAIaX — 51 CYH-
Tal0 HYXKHBIM B HECKOJBKHX CJ0BaX OCTAHOBHUTHCH Ha pabore
C IVIArHOKJa3aMH MOMOIIbI0 TOYHBIX MeToa0B. [Ipu annburax Obla
YiKe yKasaH OIHH CJyvaH, Korja To0 KOODPAHHATAM JBOHHHKOBBIX
ocell anbOHTOBOrO 3aKOHAa Heab3sl OTAMYHTL aibOMTa OT aHje-
8HHA, — HEOOXOAUMO GbIIO OOPATHTLCS K ONpENeNeHHI0 NperoMae-
HHfI MO OTHOLIGHHIO K KBapuy HJIH KaHajckoMy Oaabaamy, Jaubo, 4Td
Jydiie, oTeickars crnainocts nmo (001). Takoe xe MoJgoKeHHe MOMKET
NPEACTaBHTLCST H B CJAydyae OCHOBHBIX MJIarHoknaasos., [leno B Tow,
YTO KPHBBIE aJbOHTOBOrO M MaHe(GaXCKOrO /IBOMHHKOBBIX 3aKOHOB,
AAOUIHX  OJHOBPEMEHHO KOODPJAMHATHI TEPIEeH/IHKYISIPOB COOTBET-
crBeHHO K (010) u (001) Mo OTHOWIEHHIO K -OCAM HHAMKATPHCCHI, HA
AuarpaMme ABOWHHKOBBIX 3aKOHOB MepeceKaloTcs, ecjaH 3HaK KOop-
AMHAT Heu3BecTeH. KoOpJHHATHL TOYKH X MEpPECEYeHHs [0 JHa-
rpaMve Hukuruaa — ®egopoBa (cM. KHHrY o (eIOPOBCKOM METOJIE
B. B. Huknruna) umeror creayioniue 3nauenws: xNg = 45° (47,5),
xNp=>59° (56) mu, crepomatenbno, xXNm=61° (61,5), BCIeACTBHE
Yero X MOXKeT ObiThb NpuHAT Kak 3a | (010), uto aact Ne 79 (94), tak
u 3a | (001), uto mact Ne 66 (78) (B CkOGKAX MPHBOISTCH AAHHBIE
HOBOH Anarpammel) l. B HeKoTOpHIX cayuasx ObIBaeT BAXHO TOuUHee
ONpeleHTL CCCTaB IVIarHokaa3a (HanmpUMep, NPH HAJAHUYHH XHMHUe-
CKOr0 aHalH3a MOpPOAbl M HeOOXOJMMOCTH MOJYYEHHs COCTaRa Jpy-
roro MHHEpaJa, HaXOJAAIIErocs COBMECTHO C MJAarHOK/IasoMm), H pas-

1B.B. Hukurun Hoswe gwarpamms pis onpefeneHHs MOJEBHX IUTATOB,
WMan. Pocc. munep. o-8a, Jlennnrpan, 1929,
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aaude 8 13% (16%) anoprura He aBasercs Ge3pasaHuHbiM.! B Ta-
| KoM cayuae 0HO3HAUHOMY pelleHHI0 BOMPOCA MOMOMKET JAHOO HAXO-
&utenue apyroro apoiinuka mo [001] (kapac6ajncKkoro) HaH Mo CHOK-
HOMY 3aKoHy mepnenaukyaspa k [001], an6Go, uro aerue GbuiBaer 3a-
METHTb, HAXOK/JEHHE TAKOTO 3epHd, B KOTOPOM OJHOBPEMEHHO MPH-
| cyrcrByloT cnmadHOCTH MM wBH M mo (010) u mo (001). B mocaex-

HeM CJiydae, 0603Hauas HeH3BeCTHBIE NMOKa CHAaHHOCTH uyepe3 X H ¥,

Mbl JOJUKHBI MOJYYHTb IS KOODAWHAT X M Y, OUEBHAHO, PasiHYHbIE

3HaueHds1 (MIarHOKJaa3 BeAb OJAMH M TOT Ke), 2 UMEHHO:

I ‘xNg =45 [ man oxono |' u ommo- | yNg=42 nan okogo |!
| Lpr:.SQ{ 3TOro } BpPEMENHO [ pr=55,5[ aToro },

410 paer x= | (010) m y= | (001)— N 79, nau e

xNg=39,5 [ nan okoao |! H oawno- yNg =45 [ uan okono \!
xNp = 61 { 310TO } BpEMEHHO { yNp =59 [ aTOrO }
yro jgact x~ | (010) m y==_1 (001) — Ne 66. HMuorpma—TtO0 )€

HaJl0 MMeTb B BHJY H B cjaydae aapOHTa W aHJe3HHa — 0JHO3Hau-
{ HOMYy peIIeHHI0O MOMOXeT H ONpejeJeHHe MJIOCKOCTH OrpaHHYeHHs
|  HCCIeAyeMOro 3epHa; B 30HaJAbHBIX IIarHokaasax ¢ o000J04KaMu
[ NeNe 0—15 momoraeT pacnoJoxkeHHe Oceit ABOHHHKA.

113. [ns onpejenceHus NAarlOKIa3oB yroj ONTHYECKHX OCeHl He
HMEET pelHTENLHO HHKAKOro 3Hay€HHf, HO JIIsi TeHe3uca MOPOX, A
ONIpPEeJeNeHHsT FeHeTHUeCKHX COOTHOIIEHHH, YroJ ONTHYeCKHX oceH
MOXET CAYMKHTb BaMKHBIM KDHTEDHEM, NMOYEMy I H COBETYIO IPH H3-
| MepeHMAX NPHBOAHTH YroJ ONTHYECKMX ocel miarxokaasos ®. Tloka
f He 3HaJ O JerkOoCTH pa3iuyeHHs aipOuTa OT aHje3HHa IO Ipe-
JIOMIIEHHIO, 51 TOCTOSIHHO M3Mepsi yroJd ONTHYECKUX OCeH, U 9TOT
yroa Jist aabOUTOB H3BEPKEHHBIX TOPHBIX MOPOJ, 110 O4YeHb MHOrO-
YHCICHHBIM M3MEPEHHAM IMOJAYy4aeTcs B CPEJHEM DaBHBIM HH B KOEM
cayyae He MeHblle 78° M oueHb uacTo goxoaut po 80—82°. Ilpu
. IIpOBEepKe B 3€JeHBbIX CIaHUaxX (CM. Boilue M. 81) 3epHbIlLEK, MOXO0MKHX
| Ha KBapl, MHe NPHILIOCh HEOJHOKPATHO H3MEpPATh YroJd OITHYE-
| cKuX oceil y aabOMTOB, M BOT 3/leCh s HATKHYJICA Ha BaxkHOe 06CTOSs-

TeNbCTBO: yrod ONTHYECKHX OcCeif B aldbOHTaX KpPHCTANAHYECKHX

caranues (IlpuGaiikanbe) HMMeer. BeAHUHMHY B CpegHeM 74°, npuuem

3/eck yroa ObiBaeT pasBeH ualle Bcero 75 ¥ 74° M omyckaeTcs 10

70°, OueHb uHTepecHO OBIIO OBl MOATBEPAHTH 3TO OOCTOATENABCTBO

Ha MeraMop¢UUecKHX NOpoJax APYrHX paHoHOB. 31ech He MeECTO
| ocraHasiauBaTbed Ha NOAPOOHOM OODACHEHHH STHX SBJEHUH, HO
| pasmnuyme yraa 2V B anpOuUTaxX H3BEpHKEHHBIX H Meramopduue-
CKHX, T. e. GoJee HH3KOTEMIepaTypHLIX, MOPOA cpa3y Opocaercs
B Iiasa, yroObl He 06parHTL Ha 3TO BHuManue. [loBTOpPIO TOJBKY,
4YTO JAJs nopoj meramopdHueckux caenoBano Obl elle MPOH3BECTH
HECKOJLKO JecATKOB Habmozenuil. Boobule Her HHKAaKOro cOMHe-

1 Zaecs MPHHATO, YTO TOYKA TOYHO Jeraa Ha KPHBbHIE VKA3aHHbX 3aK0HOB. Ecan
e, KaK 3T0 06nunHo OhiBaeT (CM. HHXe), BH noayunie: ¥Ng=47°, xNp = 55°, 1. e.
OTKAOHEHHA Ha 3 W 2° OT KpuBHX AHArpPaMMbl, TO anbOuTOBbIH 3akoH mact Ne 90,
a mauebaxckui Ne 70, 1. e, pasauyne Ha 20%o0 aHOPTHTOBOH MOJEKyAbl (AaHHBIE
CTapoil nuarpamMmul).

7 Heo6xonuMMO BO ECEX CAy4anX YKasblBaTb, KaK MOJAY4EH STOT yroa: €cA OH
NONY4eH 110 ABYM OCHM CAOKEHHEM, TO PEKOMeHAYeTcs nHcath— 2V = —76° (1. e.
SHAK yria Brepead HHQPH), ECAH Ke YMHOKCHHEM Ha ABA Yraa MemLy OAHOH M3

- oceil u GHccexkTpucoil, To 2V = 76° — (3HaKk yraa nosagd wAQpH).

Gl 6 B. W Joxowmuxos 1780, 3
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HUsl, YTO H3MEHUHBOCTL TOr0, MTO Mbl Ha3blBaeM ONTHYECKMMH KOH-
CTaHTaMH, H3MEHUYMBOCTb, HAMpHUMeEp, YyIVla ONTHYECKHX Oce# mnfa-
rHOKJa30B, HE IM03BOJSIOUIas MO BEJHYHHE MOCJAEJHHX ONpPeIeaaTh
HX COCTaB, CTaHeT B pyKax OyJyIIHX HCCIeL0oBaTE]eH BECbMa BaXK-
HbIM [EHeTHYeCKHM KpUTepHeM MHHepaJoreHesa H nopoxoobpaso-
BaHua. HeckoJbKO HM:Ke Mbl YBHAHM [IpHMep HeABYCMbICJACHHOI
CBA3H MEXKIY H3MeHeHHEeM OMNTHYECKHX CBOMCTB IIArHOK/IA30B H
(pusuxo-xuMuuecko#t oOcTaHOBKOW HMX o0O6pasoBaHus (CM. [arHo-
Kaasol B 3(hQy3uBHbIX nopojax). Mcropusi Hayk NOKasblBaeT, 4To
MOYTH BO BCeX HAayuHbIX JHCUHINIHHAX HaOJAH0an0Ch, 4TO (PaKThi,
Memawupe o60O0UEHHSIM H TOCTPOEHHIO TEOPHH, OKasbiBaduCh
B KOHI€ KOHIOB DPYKOBOJAUIMMH JJsi AaJbHEHIMErO pa3BHTHS Hayu-
HOH MBICIH. y

114. OTHOCHTE/JbHO TOYHBIX METOJOB MOJKHO YyKasaTh ellle pas,
YTO Te KPHUBbIE, KOTOpPble AAIOTCA HA JAHArpaMme JBOHHHKOB H TeM
CAMBIM [1OJIOCOB MJIOCKOCTeH NOJEeBbIX IINaTOB, I[PeACTaB/AlT
TOJIBKO CpeJHee 3HauyeHHe. B JefCTBHTEJbHOCTH Mbl MMeeM He KpH-
Bbl€, 4 LeJble MOJOCH, TaKk YTO ecJd MHpH CaMOM TOYHOM BalleM
OnpejeNeHHH BBl HAUIKM, 4YTO TO4YKA JOMKHTCS He Ha KPHBYIO,
aB 2—3° u paxe B 4—5° OT KpHBOH, TO 3THM CMYILATbC He cJie-
Ayer. Takve OTK/JIOHEHHSI KaK B yrjaxX ONTHYECKMX OCeH, TaKk H
B KOOpJAMHATAX [IBOHHHKOBLIX OCEH IJArHOK/JIa3a 3aBHCAT OT MHO-
THX NPHYMH: OT NpPHUMECH IJIaBHbIM 00pa3oM Kanusa, 3areM Oapus,
CTPOHI(Hs, MHOrJA KeJjesa M T. A., a TakxKe, MOBHJIHMOMY, ualle
BCEro OT (PH3UKO-XHMHYECKOH OOCTAHOBKH, B KOTOPOH MOJYUHJICH
JAHHBIH IUIaruokaas. Ecad oxiaaxIeHHe WHIIQ0 MENJEeHHO, TO OTAeNb-
HEl€ CJOH KPHCTAJIOB H KPHCTAMIbl C OCTAMOLIMMCA PacljiaBoM
MOIJIH NPUCIOCOOAATBCA JAPYr K JAPYry, HaxXOJHThCS B PaBHOBECHH
JLpPyr ¢ JAPYroM, H MO3TOMY HHKAKHX HATSIKEHHH HE JIOMKHO OBLIO
BOOGIIle MOJyYaTbCs H, CJAEJOBATENbHO, OTKJIOHEHHSI B TAKHX MOPO-
Jax OoT jguarpammbl 6yAyT ropasigo MeHblle, YeM OTKJIOHEHHS B TexX
nopoaax, KoTopble oxaaxzaaircsa 6wictpo. ITosTromy He Hago cmy-
IlaThCd W B TOM clyuae, Korjga, ucciaeays 3d(y3uBHbIE MTOPOILBI,
B OCOOEHHOCTH CTEKJOBH/HLIE, Bbl OMAThL Oyaere A1d JABOHHHKOBLIX
BAKOHOB MJIATHOKJIa3a MOJIYYaTh TOUKH, HE JeXKallhe HAa KPHBLIX Ba-
LIeH AHarpaMMsl.

115. 3oHaabHBlE MNJAArHOKJAA43bl MOJYUAIOTCH M JAOJKHBL MOJY-
YaThesd € (PUSHKO-XMMHUYECKOH TOYKH 3PEHHs TOJbKO B TaKOM CaIy-
yae, eCc/HH KPHCTANIH3alUHs HJAeT JOCTATOYHO OBICTPO AAsi TOTO,
4yTOOBI OTJaratollyecst Apyr Ha JApyre CJOH MOrJAH NPHATH B paBHO-
BecHe OJHMH c ApyruM !, [loaroMy B 30HAJLHBIX TIIArHOKJIa3aX Ha-
OM0AAIOTCS MOYTH Beerja, 6e3 HCKAIOYEHHs, ONTHYECKHE AHOMAJIWH,
BhIpaXKalolluecs B OTKJAOHEHHH OT KOHCTAHT, OOBIMHO TNPHBOJAHMBIX
B Tabaunax HJAM JAuarpaMMmax. 3OHaJbHBIE TMJIATHOKJAA3Hl JOJKHBI
B00OIle 06PA30BLIBATLCA NPH OGLICTPOM OXJAKIEHHH, CAEAYs 34 TOM
AMArpaMMOH [JABKOCTH NJArHOKIa30B, KOTOPYIO MHI Telepb Xo-
poulo 3HaeM. bDorarble aHOPTHTOM NJIATHOKIA3bl NOAYYAIOTCA
CPABHHTEJBHO JIEFKO MyTeM CYXOH IJIaBKH H TeM Jerye, yeM OHHU

! Boo6ule Hago MMETb B BHAY, 4TO NdKe B OYeHb KHAKOCTHHIX METAMIHYECKHX

CNAaBax HAl0 MPHHHMATh OCOGHE MPEAOCTOPOKHOCTH, YTOOH MOAYYaTh OAHOPOAHLIE,
He 30HaAbHHE, KPHCTAANbI,
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Goraue aHoptuTOoM. Ho yxe oaurokaas ok. Ne 20 moayuaerca Takum
NyTeM OYeHb TPYAHO, a adbOHT H OJHIrOKAAa3-adbOMT COBCEM HE MO-
ryI ObITb MOMy4YeHbl 0e3 NaAaBHEH WM BOJBL.

116. dra auarpamma (cM. puc. 15) UMEeT TakOH BYA: €CAH MbI
o603HauuM Ha ocH aGeuuce B Touke Ab 100% amnGura, a B TOuKe
An 100% aHOpTHTa, TO TeM CaMbIM OTJHEJbHBIE TOUKH HA 3TO
npsamon mexay Ab u An Gyayr AaBaTh BCE COCTaBbl MJAArHOKJA-
30B, HauyHHasg Ot aabOHTa A0 aHoprtuTa. Temmneparypa naasJe-
HHs y aapOHTOB Tab Huxe, y aHoprutoB Tan Bbie, U B BHAV
TOTr0, YTO MJAArHOK/1a3bl 0O6pPasyroT HelpepLIBHLIE TBEpP/ble PacTBOPH,

' cama jauarpaMma JOJ/UKHA HMeThb BHJA JBYX KDHUBBHIX, CXOMSLIMXCS
B Kpa#HHUX ToukaX. Ecau Bul MMeeTe Kakoi-HHOYAL COCTAB IIaruo-
KJa3a, TO Bbl €ro MOeTe HaHTH Mo GapHUEHTPHYECKUM KOOpJHHA-
Tam Ha npsMo#. [lpeamoso-

HKHM Yy Hac MJAardok/nias Tta-
ko — 40 % aHoptHTau 607 -

4:500'{
anpbHTa, - UTO MO COCTARY e R /

OTBeYaeT TOUKe A aGCLHCCHI.

TD n

ITOT MAATMOKJAA3 HAXOAUTCA 7 /8’ 1400°
OKa B pacnjaaBIeHHOM CO- r 7,

crosHHH. Pa3 3Tto Tak, TO v (“‘““'/1

TeMIepaTypy Mbl HMEeM BbI- / 1a00°
e BepXHeH KPHBOi (KpHBam g /

3Ta HA3bIBAETCS KPHBOM JIHK- g 3

BHAYC), W TOYKa COCTOSHHA
IJIarHOKJIa30BOro cnjaaBa Oy-
ner tTouka X. Ecau nnarumo-
KJIa3 HAYMHAET OXJAaXKAAThCsA, Tob y
TOMOKA He BBUIRMSIOTCA KPH- o wap
CTaM/bl, Mbl IepeMemiaemcs :

OT TOYKH X N0 reomerpHye- : Puc. 15.

CKOMY MEeCTY TOUY€K, OJHHa-

KOBO OTCTOSIIIHX OT KpaiHuX Touek Ab u An (Tak KaK cocTas He
MEHSIeTCs1), T. €. nepeMeriaeMcs no nepneHaukyasapy XA, BoccraHo-
BJIeHHOMY K abcuucce pacmiaaBa Ab An vepes touxy X. Kak ToJabko
MBL JIOHJIeM B TOuKe B 10 3TOM BepXHed KPUBOH JIHKBHIyCa, TaK
cefiyac e JOJIKeH HAYHHATh BRICAATBCH IIArHOK/IA3, €CTH Her
ABNeHHH nepeoxJjaxenHs. CoctaB ero Mbl IOJy4HaeM, ec/d Ipose-
JAem JuHuio BY, napanaensuyiro abcuucce, U3 TOUKH B nepeceyeHus
nepneHauxkyaspa XA ¢ KpuUBOH JHMKBHJAYyca; Takum o0pasoMm u3
cinaBa cocraBa X, paBHoro mno ycaoBHio Ne 40, Bbiaensiercs cHa-
yaja MAarHokJaas ropasjo 6oJjee OCHOBHOH, B JAHHOM Clydae 0KOJI0
Ne 75 — Touka Y. Pas Bbigeasiercsl miaariokiaas GoJiee OCHOBHOH, TO,
ClIeJOBaTeNbHO, KOJHUYECTBO 3TOro 0Go0Jee OCHOBHOrO IIATHOKAAa3a
AHOPTHTA B pacnjaBe JOJKHO YMEHBIIATHLCA, 4 Pa3 3TO TaK, TO M
JOJXKHBI HOBYIO TOYKY COCTaBa pacnjaBa MoOJAydaTh BJAEBO OT B3ATOH
TOuykH. BmecTe ¢ BblaeneHHeM MUIarHOK/JAa3a MOHHIKAeTCs W TeMmnepa-
Typa, H Mbl JO/KHBI OyjAeM JABHratbcsi OJHOBpeMeHHO BHH3. [lo-
3TOMY B pe3yJbTaTe Mbl [PH MOCTENEHHOM OXJaXKIEHHH H BblJese-
HHH KPHCTAMIOB H JOJKHBEI GyJeM JBHraThCsi MO KPHUBOH JUKBHAYCA,
Jawllei cocTaBsl pacniaBOB, a MO HHXHEH KPHBOH — COMHAYC ——
Oynem, HauuHasi OT TOUKH Y, moayuaTh KPHCTAM/IbI, BbIACASIOLUIHECS
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H3 3THX PacliaBOB, OPOBOJAA H3 TOYEK KPHBOH JHMKBHAYC NpsAMble
BY, FG u T. A., napaiieipHble ocH abcCuHce, A0 TepecedeHHs ¢ KpH-
BOH coaupayc. B caeayoliHe MOMEHTHl — €CJH BblJeJeHHe MPOUCXOo-
JHUT AOCTATOYHO OHICTPO, TAK YTO BBIJEJAHBIIHACA BHAYaJe KPHCTAMI
He MOMKeT NPHHTH B PABHOBECHE ¢ OCTAaBIUCIOCHA elle KHUIAKOCThIO —
Bbl OyJere HMeTh KpHCTaJau3auuio Bce 6Gogee u Gojee 6Gorareix
aabOHTOM IJArHOKJIA30B, TAK YTO NPH OKOHYATENbHOM OTBEpACHHUH
CIJiaBa BBl MOJYYHTE *B TAKHX CJAydYaax NJarHoknas 30HAJbHLIH, CO
Bce Goaee M GoJee GoraThiMH aJbOHTOM CJAOAMH [0 HaNpaBJeHHIO
K HapYXHEIM 30HAM mJjarxnokaasa. Orciosa Mbl BHAHM, KaK 3Ta Jua-
rpaMMma HaM OnpejeJeHHO YKasblBaeT, YTO IpPH OBICTPOM OXJax[e-
HHM, KOrJia BBIJAEJSIONIHECS KPHUCTAaJJAbl I[1JIarMOK/Jasza He MOryrT
IIPHHTH B paBHOBECHE C OCTalolledcd eme XHAKOH 4YacTbi, Mbl
BCerja JOJUKHBI IOJY4YaTh 30HAJbHLIE IJIarHOKJasbl, NPHYEM, Kak
BHJIHO H3 9TOH JAMarpaMMbl, Mbl BCerja e JOJ/UKHB OyJeM HMETb
B TaKUX YCJIOBHAX, MO Mepe OXJai(JeHHd, OTI0KeHHe Bce Oonee H
0GoJiee KHCJARIX KHAPYXH CJI0EB 30HAJALHOrO IJarnokaasa. Ecau, cka-
JKeM, M3 B3ATOIO HAaMH IIArHOKJa3a TNepBblil BRIACAHBINHACT KpH-
CTaJIJI OCTaJICl H He MPHIIRJ B PaBHOBECHE C OCTABHICHCH KHIKOH
yacThlo, TO OH OyJeT ropasfo OCHOBHee, YeM HCXOAHBIN
COCTaB MAArHOKAa3a B KHAKOM coctogHuu. CiaexoBarenbHo, camas
HapyxHas o06oJao4yka, Haobopor, HoMmHA OLITh TOpPas3go KHC-
Jee HCXOOHOro cocrasa, ub0, OYEBHAHO, BaJOBOW COCTaB 3TOrO
30HAJbHOTO MJIArdHokJaasa A0JKEH ObiTh, MO0 OKOHUATeNLHOM OTBEp-
JIEHHH B3fITOrO pacnjiasa, paBeH COCTaBy IOCJAEIHEro.

117. W3 aroii puarpaMmbl Bbl BHAMTE, YTO HOpMaJjbHas# 3QHAJb-
HOCTh, T. €. Takas, B KOTOPO# Hapy:uble 30Hb Gorade anbOHTOM,
HabjroaeTcs npH OXJax JeHHH, He COMYTCTBYEMOM SIBJEHHSMH Iepe-
OXJIAXKTEHHS, 3HAYHT, [IPH Nepexoe M3 KHJAKOro COCTOSHHA B TBEp-
noe. Takoe oxaaxJieHHe H IepexoJl H3 JKHUAKOro COCTOSIHHA B TBEP-
Jl0€ Mbl HM€eM B H3BEpieHHLIX MOpojiax, KOrjaa H3Bep;KeHHas Macca
HHIUBHAYAMU3HpPYeTCs, OTBepJeBas, B rOPHYH NMOpoJy. B H3aBepKeH-
HBIX MOpOJax Mbl JOJKHBI HMETh, HCXOAA M3 JAHArpaMMBbl MJIaBKOCTH
MJIarHoKJaa30B, HOpPMaJbHYI0 30HaJAbHOCTh. [lpu 3TOM, HCcXoxd H3
TOJBKO YTO PacCMOTPEHHOTO, JerKO BLIBECTH, YTO B 3aBHCHMOCTH OT
TEYEeHHd NMPOolecca OXJIAK/ICHHS XapaKTep 30HAJbHOCTH MOKeT GBIThH
Pas3auyHbBIH. 30HANBHOCTE MOJAYUYAeTCHd TOJBKO BCAEACTBHE TOro, 4TO
BBIAGJAIOIIMACA NpH OGoJjee BEICOKOHW TeMieparype IIarHoKJAas He
MOXeT NMPHHTH B PaBHOBECHE C JKMAKOCTHIO NPH MOHHKEHHH TeMIe-
pPaTyphl, H HOBHI CJIO¥ OTJaraerTcss Ha NpeabAylleM ellle A0 TOro,
KaK 3TOT MOCAeJHHH CMOXKET, pearupys ¢ OCTaBUIEHCS KHAKOCTbHIO,
NepeMeHHTh CBOH cocTaB. OQueBHAHO, MOXKET CJAYYHTHCH TaK, 4TO OT
KaXKJAOro 3sTana B OXJAXKIAEHHH H KPHCTAAJTU3alMH OCTaHETCs COOT-
BETCTBYIOIIHA HeJOpearHpoBaBIIHit CJI0H, CYOMHKDOCKONHYECKH MO-
5TOMY TOHKHH, TaK YTO NPH OKOHYATENbHOM 3aTBEPJEBAHHH MOJY-
YHTCS HEOJAHOPOAHBIA KPHCTAMA C COBEPLICHHO IMOCTENEeHHO MeHA-
LIIHMHCA MO cOCTaBy ciaoaMH. Taxkol caydyal TeOpeTHYecKH, oue-
BHIHO, MaJlo BEpPOSITEH, H MO3TOMY HeNpepbiBHAS 30HAJBHOCTH
JO/DKHA HaOm0AaThCsl HCKIUHUTENbLHO pejako. JedcTBHTENbHO, Ta-
Kasi HelpepbIBHAsA 30HAJBLHOCTb, NPH KOTOpPOH HabarogaeTcs coBep-
HIEHHO flOCTENeHHOe yraca#He OT OJHHX CJI0eB K JAPYrHM Ha NpoTHA-
JKeHHH BCEro 3epHa, T4K 4YTO MOoCHAejHee B CKPELICHHBIX HHKOJAX
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Kawerca Kak 6bl HAEaJbHO PACTYIIEBAHHLIM CHapy:XHu BHYTPb ¢ 6o-
JEe TEMHBIM SAPOM M CcBeTJOH 000J0YKOH, MaM HaoGoOpoOT, — Takas
30HAJBLHOCTL HAOJIONAETCA MCKAIOYHTENbHO peiko. EcrecrBeHHo, ro-
pasjo uyallle, KaK 3TO MOYTH BCerja HMeeT Mecro, AOJKHA HabJio-
JAaThCsl NpepbiBHAf 30HAALHOCTH, KOrJla Ha OJHOM 3Tale MOJAYUYaeTCH
OJHOPOJAHBIM CJAOH, 33 HUM CJeJAyeT HOBBIH, MHOrO COCTaBa, BCIe/-
CTBHE MeHsouecs (PH3HKO-XHMHYECKOH OOCTaHOBKH, 3a 3THM HO-
BBHIH NOAC, B KOTOPOM HAa HEOOJBIIOM NPOTSIKEHHH OCYIIECTBJAAIOTCH
YCJOBHs Uil HENpepPLIBHOH 30HAALHOCTH H T. A. Ecam temepp 3a-
AaTbCs BONPOCOM, B KaKOH Mepe MOTYT OTJIHYarbCs JAPYr OT ApYyra
HauOoJ/lee yJajleHHBIE 30HBI, T. €. AAPO H NepH(bepUs 30HAIBHOrO
NIarHOK/a3a, TO HAa 3TO MOMKHO ONATh-TAaKH JErKO0 OTBETHTb, MOJb-
sysach auarpamMMod puc. 15. OueBuaHo, BaJOBOH COCTaB BCEro
3epHa CO BCEMH €ro 30HAMH JOMKEH B TOYHOCTH OTBEYaTh COCTaBY
HCXOJIHOTO CIiasa, U NOSToMy, yeMm GoJblie OCTaHeTcs HeJopeari-
POBaBIIKX ca0eB 0OJiee OCHOBHBEIX IIArHOKJA30B, AHAJNOTHYHBIX V
puc. 15, Tem 6oJsee KHCABIMH GYAYT BHEUIHHE CJIOH, COCTAB KOTOPHIX
TEOPETHYECKH MOXKET OMYCTUTLCHA B Ipejene O YHUCTOTO IMOYTH afb-
Oura. [lpegen sror, mpaBja, HUKOTJa He JAOCTHraeTcs, HO AOBOJBLHO
yacro Habmomaerca aadpaxop (Ne 60—Ne 70) B sipe H OJHrOKJIa3-
annesun (Hanpumep Ne 25—Ne 35) B o6Goaouxe. Mapeaka nHabmio-
jpaercst OHTOBHHT B siipe M anbOMUT-OJIMrokaas B 0OOJOUKE H T. I.
Hakonen, ecrecrsento, Haubosee pe3kas 30HaAbHOCTH OyaeT Habu0-
JAaThCsl B nopojgax 3(@Qy3HBHBIX, IPH KOTOPBIX BKpanJeHHHKH Ha-
XOJATCS TPH MOBBILIEHHOH TeMIilepaType B TeueHHe ropasao MeHee
MPOAOJ/LKHTENBHOTO BPEMEHH, YeéM B HHTPY3UBHBLIX, OJaroxapsa uemy
ropasjo MeHbllle 11aHCOB, 4To Audy3us, nporTexawinas ocoGeHHO
OBICTPO TIPM NOBBIINIEHHOH TeMIeparype, CMOMKET CPaBHATH COCeN-
HHE CJOH IJarHokaa3oB. M3 xapaxrepa XHMAKOCTEH PasJHYHOrO CO-
CTaBa IJIArHOKJAA30B HECKOJbKO BEHIIlIE TOUKH MX IiaBJeHHA (OCHOB-
Hble JOBOJBHO MMJIKOCTHB, albOMTHI MPH TeMIeparype NJaBJeHHA
TBEPAbI, KaK CMOJIa) HEMmoCpeACTBEHHO TaKKe cJaejayer, uro Haubo-
Jee pe3kas 30HaJbHOCTb MOJKHAa HaOM0AaTbesl NPH TJIarHOKJIasax
NMPOMEIKYTOYHOro cocraBa (anaesun-iabpanopst). M npefictBHTeNbHO,
HauGoMee Pe3KO 30HAJbHBIE MIATHOKAA3h HAOMOAAOTCA B aHAE3H-
Tax, H3 a(hy3HBHEIX MOPOJ, H AMOPHTAX H OAH3KHX K HHM pasHO-
BHIHOCTSX — CPEIH MOPOJ HHTPY3HBHBHIX.

118. HopmanbHas 30HanIbHOCTH, TakuM 00pasom, HaOaiogaeTcs B
H3BEPIKEHHBIX MOPOJAX, HO JOMET CIAYYHTbCS M TaKoe SIBACHHE.
IpeanoqoxuTe, YTO Bbl HMEETE IIArHOKJIA3 ONpPeNe]eHHOro CocTasa
Z (309% An) B XHAKOM COCTOSIHMH. BBl HayHHaeTe oxXJaxnaTb pac-
IJaB, T. €. ONyCKaeTech 110 TreOMeTPHUeCKOMY MecTy (MepreHaHKy-
aspy K ocu abeuucc uepe3 Touky Z), u B Touke C mepeceyenus
3TOTO NepPreHAHKyAsfipa C KPHBOH JHKBHAyCa MDO/KEH BBIAENATHCS
naaruoxaa3. Ho aToro, mosoxuM, He npoucxonurt. Bel 3naere, uto
SIBJAEHHS MepeoXAaKIeHUs NPOUCXOAAT AOBOJBHO uacto. [lrarumo-
K123, TIO3TOMY, MOXKET HayaTh BHIIENATHCA TOPa3f0 HUKE TOUKH
nepeceyenus C, HampuMep, B Touke D. Pas B 5T0#l TOYKE HadMHAET
BEIJIEAATHCS [JIATHOKJIA3, TO MepBbIf BIeAMOUyuHcs Kpucrana 6y-
JeT MMeTh COCTaB, MOAYHaIOWHACA OT MNepeceyeHHst JHHHH H3
tToukd D, mapanneapHof ocu abenuce, ¢ KpUBO#A coamayca, T. €. CO-
cras OyAeT Takod, KOTOpPHIi oTBeuaer Touxe E (43% An), Tax xax
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BbIJE/MeHAEe TPOHCXOJAUT B MEPEOXJIaKJIEHHOM COCTOSIHHH, TO TeMIe-
patypa NIpPH 3TOM HAYHHAET TOBBIIATLCA, — AOJKHA BBIACAUTHCA
CKpLITAsl TEMJIOTAa KPHCTANIM3ALMH; Mbl, CleJ0BaTelbHO, OyleM ABH-
rathcs cHoBa BeepX. Ho Tak kax BmjeasieTcss cocraB GoJsee Gorarsiit
aHOPTHTOM, YeM pacnjaB, Mbl JOJiKHBI 6yJeM nepeMeliaTbCs K CO-
craBy aabOHTOBOMY, a ClI€LOBaTeNbHO, Mbl, BOOOIIE roBOps, MOMKEM
CKa3aTh, YTO mnepeMmenieHue OyIeT MPOMCXOJMTL IO HaTPaBIEHHIG
K KPHBOW JHKBHJYCa IO KaKOH-TO paBHOJeHcTByromleH DF, nampa-
BIAEHHOH HaJe€BO BBEPX, H KaK TOJBKO JOHJIeM A0 KPHBOH /JIHKBH-
Jyca, IepeoxnamieHHe KOHYHMTCH, H HOBBIE KDHCTANIbI HJIH HOBLIE
CJIOM — ¥ M3 HHUX mnepeBbiMH (62% An), orBeyawiiue Touke G —
JOJKHBI OyayT BBIAENATHCH, KaK B TOJbKO 4YTO Bbillle pPa200paHHOA
cayuae.

119. OTcioga BBl BHUAHTE, YTO UPH SBACHUH MEPEOX/AKIEHHS

*  paHee BbIJENHBIIHECA KPHUCTANIbl HJIH CJAOH JOJKHBI HMETH Hempe-
MEHHO MeHblllee COAepiaHue AaHOPTUTOBOH & MOJEKyJabl, T. €. npHd
nepeoxaax; AeHuy noayyaercsd oOpaTHas 30HANLHOCTb. ONATh-TakH
3TO MOJYYHUTCS TOJBKO B TOM CJaydde, €CAH OXJaXIeHHe HIAET H0-
CTATOYHO OBICTPO AAsi TOro, YTOObl BHIAENSIOUIHHCA KPHCTANI TPH-
Ilel B paBHOBeCHEe C OCTAIOIIMMCS CIJIABOM, HHAue, MOKa MBI A0#H-
JeM g0 ToukH F Ha KPHBO# JHMKBHAYyCa, Becb TMJarHoKJIa3 co-
crasa E pacrsopHacsi Obl. MTax, Bbl BHAMTE, 4YTO MNpH OBICTPOM
OXJaKAEHUH, B CTyyae HalWyHs ABIeHHi Nepeoxiam JeHHS, MOTryT
MOJYYUTHCA KPUCTAMIbI ¢ 0OPAaTHON 30HANBHOCTBIO — B HAllleM TIPH-
mepe Ne 43 B camom siape, Ne 62 B caeayollem cioe H T. X,, KOrga
B fApax M B ca0siX, Oodee OJHU3KHX K HHM, MOJYYAIOTCA COCTABLI
Oosee OeJiHble aHOPTHTOBBIMH MOJEKYJaMH, yeM B caoax Oojee npa-
Jekux or sagep. Takas 30HANbHOCTL Ha3biBaeTcsi 00paTHOW 30HAMB-
HOCTBIO.

120. flcmo Takke, uyTO o0OpaTHas 30HANBHOCTb MOMKET MOJY-
YHTBCS H B TOM CJAyuyae, eCJH y BaC CHCTeMa He IIOCTOsIHHAs, a M3Me-
gamomascd. CkaweM, B JaBaX, Korja OHH HAYT K 3eMHOH TOBEPXHO-
CTH, MOTYT TPOHCXOJWTb H3MeHEeHHs B COCTaBe BCJAeJCTBHE pac-
TBOPEHHS NMOCTOPOHHUX nopod. Ecau pacreopsiorcss Bemecrsa, 6o-
raTele OKMChIO KalbllMA W alloOMMHHA (HanpuMmep, NMopoja Mepreib),
JaBa MOMXKET OOO0raTuThbCd aHOPTHTOBEIMH MOJEKYJaMH, M TOrjaa
BCAEJCTBHE 3arpfA3HEHHs aBHl MOKeT TakKXke TMOJYYHThCA Takas
obpaTHas 30HAJIbHOCTb.

121. PesoMupysi, MOXKHO CKa3aTb, YTO 30HAJBHOCTh TJIArHOKJa-
30B B H3BEPXKEHHBIX NOpOAax NoJaAy4yaeTcsi, Boobule TroBOps, NPH
OBICTPOM OXJIAMXK/IEHHH, KOrjJa BBIIESIOUIHMNCST NJarHoKJaa3 He MOo-
JKeT TpHHATH B paBHOBECHE C OCTaBUIEHCH elle XHAKOH Marmodi.
Ecii HEe MPOUCXOAHUT ABJEHHH NepeoXJa)(IeHHs WIH ABJEHHH BIIAB-
JEHHUST TIOCTOPOHHEH MAcChl B OTHEHHO-XXKHAKYI0 Marmy, TO 30Halb-
HOCTb JOJMKHA OBEITH NMPAMOMH, T. €. B OTAEJbHBIX CH0AX 30HAJABHOTO
IIarHOK/Masa MNOJKHO NPOHCXOAHTh oOOrameHHe OT LEHTpa K me-
pudepuy anbO6UTOBOH MoOJekynoi. Ecam Ke TPOHCXOAAT fABJIEHUSH
Nepeoxnax/IeHHs, HIH 3arpsa3HeHHs] OrHEHHO-XHJKOH MarMel BIJaB-
JEHHEeM MOCTOPOHHMX MOPOJ, TO MOMET MOJYUYHTbCA obpaTHas 30-
HanbHOCTb. Tak Kaxk XH3Hb OTHEHHO-XKH/IKOH MarMbl OUYeHb CJOXHA,
TO SBJEHUSI MNEpeoXJaXKIAeHHsT MOryT MNOBTOPATHCH HEOAHOKPATHO
BO BpEMsl e€e OCTHIBAHHS, W TOTJa Bbl MOJYyYaeTe KPHCTAMIbl C TaK
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Ha3LIBaeMO¥ MNOBTOPSAIOMEHCAa 30HAJBHOCTBIO. [l151 3TOro sIBJACHHA
NPHMEHSETCA TEPMHH — 30HAABHOCTh C PeKKypeHUHeH, T. €. ¢ MoBTO-
peHHEM.

OaHako, TOJBKO 4YTO NMPHBEAEHHOE 0OBACHEHHE MOBTOPSIONIENCS,
T. €. OOpaTHOH, 30HAALHOCTH, MOXKET ObITb NMPHAOKEHO K TIarHo-
KJAa3aM TFOPHBIX MOPOJ, MO-MOeMYy, TOJbKO B TOM Cay4yae, eCAH MO«
ETOPEHHE NPOMCXOJHT OAHH HJAM OBITH MOXET MaKCHMYM JiBa paaa.
Ho npu HeGoablIOM CPaBHMTENbHO ONbITE € mopoiamu 3 dy3us-
HOrO 00aMKa, ¢ NMOpPUPOJIHTAMH, Bbl CaMH 3aMeTHTe (npHbGeras K
TOYHBIM METOJaM), YTO 30HaJbHOCTH MHOIJA TOBTOPSIETCS He-
CKOJLKO pa3. Eciu o00bACHATL ee TOJbKO 9BJICHHAMH IePeoXJaK/ie-
HHUS, TO TOJYYHTCH, 4TO B (WH3UKO-XHMHUYECKOH CHCTEME BO3MOIKHEI
HEOJIHOKPATHBIE fBJAEHHS Mepeoxsaxaennsa. Mmeem Jau Mbl npapo
Aonyckate 3T0? Ecam MarmMa A0BOJBHO KHIAKOCTHA, TO NEpPeoXJa-
Kaenue, BooOlle roBOps, TeM TpYAHEe, YeM OHA XKHAKOCTHEH: Bam
M3BECTHO, KaKHe HaAo NMPHHHMAaTh NpPeZOCTOPOMHOCTH, UTOOBI mepe-
OXJaJHTh, HANPHUMeD, BOAY MJH BOJHLIE pacTBOpbl. Lcau ke marma
BA3Kd, TO MEPEOXJaxJeHHe BeAeT K 3aCThIBAHHIO ee B CTEKJO0, 0CO-
GeHHO mepeoxXJaxdJeHHe NoBropHoe. MHOroKpaTHOMY TNepeoxJaxie-
HHIO HEe MOXKeT OblTb, MO3TOMY, MecTa. Yem ke B TakoMm cayuae o0b-
SICHUTb MOBTOPHBbIE $IBJeHHA oOpaTHOH 3o0HaAbpocTH? Ecnu BbI CcKa-
JKETe, UTO MOBTOPHBIMH K€ SIBAEHHSAMH BIIABJIEHHS, TO MOMKHO OT-
_BETHTb, YTO, BO-IIEPBHIX, BMAABJIEHHE YHCTBIX HJH IMOYTH YHCTHIX H3-
BECTHIKOB MOJKET IPHUBECTH K TMOMBJEHHIC JHONCHAOBBIX 3epeH, a
HHKAK He K YBEJHYEHHI0 KOJHUYECTBA AHOPTHTOBHIX MOJEKYJ B CO-
CTaBe IVIArHOKJIA30B, TaK Kak aasa 3toro, nomumo CaO, HyKeH 4
ALO,. Ecan, BO-BTOPHIX, Npeamojararb, YTO BIIABASETCS, HAYHCTO
pacTBopsasAch (2 MHAYe 3TO HE MOMKET MOBJUATHL HA COCTaB IIJIATHO-
KJIa30B), Kako#-au060 Mepreab, TO BILIABJAEHHE €ro ropasio Tpyi-
Hee, H MHOTOKparHoe BMJIaBlenHe TpeGyeT Takoro H3ObITKa Tenaa B
mMarme, uro, ecqu Obl AEHCTBHTEAbHO 3TOT H30BITOK MMeN MeCTO, TO
Mbl ObI He HMEJH TaKoro MOCTOSHCTBA B COCTaBe rOpHhIX nopox. Ta-
KuM o6GpasoM, U 3T0 0OBACHEeHHe OYeHb THNOTETHUHO. Mexay Tewm,
CAeAYET TOJBKO NPEANOJ0MKHTh, YTO MarMa JOCTHTaeT MOBEPXHOCTH
3eMJH MHOTIOYMCJICHHBIMH 3TanaMu (obparHasi 30HANbHOCTh, MOBTOP-
Hasi HEOJHOKpPaTHO, HabJfaercs TOJBKO B JaBax), TO O0bsiCHEHHE
craHer 0GoJjee MOHATHBIM H TOTOMY Me€Hee THNoTeTHYHbIM. [lpu
CBOEM JBHKEHHMH K TOBEDXHOCTH MarmMa BCTPEYaeT — MOXET BCTpe-
THTh — HEOJHOKpPAaTHO Mecra c Gojee HU3KHM JIaBJeHHEM; MOMEH-
TaJbHO B TOJOBHYIO €€ 4acTh YeTpeMJSIOTCS rasbl M IVIaBHEHMINHH H3
. HUX — BOJASIHOH MNap; NMPOMCXOAMT THAPOIM3 OOPAa30BaBIUHXCH Yme
NJIATMOKJIA30B; TIOCHEJHHE PAacTBOPAIOTCH (AHOPTHTOBHIE MOJEKYIh
Jierye pacTBOPHMEL, YeM albOHTOBEIE), AEaHOPTHTH3HPYIOTCA, a 3aTeM
B HOPMaJbHOH OOGCTaHOBKE HAauHWHAeT BHIAAATbCA Oo/aee OCHOBHOW
IIarHoKras (KHIKOCTh BeAb oOOOraTHJIach AHOPTHTOBBIMH MOJEKY-
aamu). HoBoe nepemeinenue MarMet B GoJee BBICOKHE TOPH3OHTH
B TOYHOCTH NOBTOPSET fIBJEHHE, M eC/HH OHO HMeeT NEHCTBHTEJbHO
MECTO, TO KOJHYECTBOM MOBTOPEHHH MBI HHCKOJbKO HE CTECHEHHI,
Ja)Ke ecJH 3TH MOBTOPEHHS NMPOUCXOJAT JAECAThH C JHUIHHM pas.

122, [peanosoXuM Tenepb, YTO Y HAC MPOMCXOJHUT BbIAEAEHH®
He M3 OTHEHHO-XXKHJKOH Maccel, a U3 pacTBopa, Bce PaBHO — XOJOA-
HOT'O HJAH Topsiuero. B mpupojae Ml P;MEEM o0bIuHq BOAHBIE pac-
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TBOPHI, NpuueM Boja oborameHa ocoGeHHO 4YacTo YIrIEKHCIOTOH.
HaGaiomasi MJaaruokaas HM3BEPKEHHBIX TOPHBIX MOPOJ, HECKOJbKO
H3MeHeHHBIH HJAM CHILHO H3MEHEeHHBIH, MBI Ha KaKJIOM TOUTH miary
BCTpPEUAEM TaKoe fBJIEHHe, UTO B LEHTPe 3epHa miarHokiaasa Goaee
paspylieHbl, ueM Ha nepudepun (B maHdax — Ha Kpaw paspe3os).
Huoraa uwabaiogaercd, 4TO B LEHTPE 3€PeH Mbl He BHAMM W CIeJOB
MJIArHOKIa3a BCAEACTBHE €ro PAasiOKEeHHs, TOrja kKak B 0Ooouxe
OH elle MOCTATOYHO CBEX. ITO SBJEHHE MBI HadawpaeM Hemocpesm-
CTBEHHO B MPHPOJE. 3aTeM H3BECTHO, UTO BOJA, Jaxe YHCTasg, pac-
TBOPSIET IMIATHOKAa3bl: HauboJsee Jerko pacTBOPHMBL Hauboaee
OCHOBHBLIE H HauboJjee TPYIHO PacTBOPUMBI Haubojee KHCIBIE Irad-
riokaasel. Yro pacTBopeHHe TNPOHUCXOAMT, MOXKHO yOexHThCA ca-
MOMY, paCTepeB MJAArHOoKJIa3 KakKoro-aubo cocTaBa B MeJKHH NMOpO-
HIOK, CJIerKa NOJOorpeB 3TOT NMOPOUIOK M KalHYB Ha Hero BOJIOH.
Brl Gyjere BHIETH, YTO 5TA KalJisg BOJABI J4eT MIETOUHYIO PeakIHio,
T. €. NPOM30LIIO0 PACTBOPEHHE, W YeM PAcTBOpHMee, T. €. OCHOBHee,
IaruoKIa3, TeM sicHee 3Ta peakuus. Ecam BMecTto BOXBL B3ATH
BOJY, HACBIIEHHYI) YIAEKUCIOTOH, TO sIBJEHHE pacTBOpeHHs Oyner
HTTH ellle pesue,

123. M3 3TOro MOXKHO 3aKMOYHTb, UTO KaK, H3 HAOMONEHUHA HaM
€CTeCTBeHHBIMH TI/IATHOKJI43aMH B TOPHEIX NMOPOAAX, TAK W H3 OMNbl-
TOB HAJX DACTBOPEHHEM IJIATHOKIA30B, fCHO ClIefyeT, uTO Hanboiee
OCHOBHBIE€ NIarHOKJIa3sl pacTBOPAIOTCS B BOMHLIX pacTBOpax Jeruye,
nanGomee KuCIbe pacTBOPAIOTCS ropasjio rpyAdHee, W UTO 3Iech,
cae/I0BaTebHO, HAOMIOMAIOTCA OTHOIIEHHS O6GparHLE TIO  CPABHEHUIO
co cruiagamu. [loaToMy, ecad Mmacca HMHAWBUIAYATH3UPYETCH B IO-
POy HE MYyTeM OXJAXKIEHHS H3 OTHEHHO-}HAKOTO COCTOSIHHA, a MYy-
TeM OCaKJEeHHsi M3 PAacTBOPOB (Kax, HampuMep, B KPHCTAIHYECKHX
claHIax), MBI JO/MKHBI HMETh AJfA 30HAJbHBIX MIATHOKJIA30B fBJIE-
HHe 00patHOe TOMY, KaKO€ MMEET MeCTO B M3BEDKEHHBIX MOpoaax: a
HMEHHO — eCJIH PACTBOP HACBLIUIEH MJIATHOKIA30M H MOJEKYABl HO0-
XOAAT A0 MNepechIeHHs, TO CHAauaJa NOJIKHBEI BHIIEAATECH Ooxee
KHCJBIE MAardoKaasel, a norom GoJee OCHOBHEE, H, CAeI0BATENbHO,
B fiipé BBl NO/KHEI UMETh 6Gogee KuCAbIE TJIATHOKMA3bl, 4 B 000-
nouke Goaee ocHoBHue.! JleficTBHTENbHO, Takad oOpaTHAd 30HANEL-
HOCTh SIBASIETCS XaPAKTEPHBIM COCTOSHHEM MIarHOKJIa3oB MeTaMop-
(huueckux mopoa w Kpucrannmueckux cranues. Kpome Toro, Tax
Kak B PacCTBOPaX, H3 KOTOPDBHIX BLIAENAIOTCH MHHEPANH 3THX
NMOpOJ, mnepechillenrHe Moxer Habaonatbcs He B TaKOH peakoit
thopMe, kak B Gonee BA3KHX OTHEHHO-XKMIKHX Maccax,
M3 KOTOPBIX MOJY4alnTCsl H3BEPIKEHHRIE MOPOXBI, TO §ICHO, UTO B
KPHCTAVIHYECKHX CHAHLAX TaKOro pe3koro pasjiHuus B COCTaBe 30H
MIAarHOKT430B, KAK B M3BePXKEHHHIX NOpoaax, Boobumie ropops, He
OoiBaer. JlelcTBHTENBHO, B KPHCTAMIHYECKHX CJAAHIAX 30HAIBHOCTD
ofpaTHasi ¥ MeHee DPe3KO BHIPANKEHA, YeM B IMOPONAX H3BEPKEHHBIX,
4YTO VIKE€ JaBHO 3aMeTHN aBCTPHUCKHH merporpacd Dekxe, oTKasbl-
BABIIIHACSA, ONHAKO, OT OOBSICHEHHS ATHX SBIEHHHA.

124. Hakonen, o6Gpamy BHUMaHHe HA OAHH (DAKT B OTHOLIEHUN
MJIArHOKIa30B KPHCTAMTHUECKHUX CAAHIEB, 4 HMEHHO, YTO B TOCHEN-

1 To e caMO@ NPOHCXONHMT B TOM CAVHae, €CAH MOpoxa NOCTENEHHO MEeTAMOp-
®HsyeTCA NpH NOCTENEHHOM PACTBOPEHHH NPEKHUX H OTAONENHH BOBWX MUHEDAIOB,
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HHX HEPEAKO IUIarHOKJAassl 3akJI0YaloT MHOTOUHCHAEHHBIE BKJlOue-
HUA YepHOTO yrauctoro peuiecrBa. O6 3THX BKAKUEHHAX MBI OOHI-
KHOBEHHO TOBOPHM IMpH aHZany3uTe (3/Mech BHIASIASETCH TdXKe 0COo-
Gass ero MoaudHMKAUHUT -— XMACTOJHUT, KOTOpas CHEHHAdbHO OTJIH-
YAETCA CONEepIXaHHeM BK/IIOUEHHNM YIMIMCTHIX BELIeCTB), HO fi HE HA-
mesa YINOMHHaHHsI B yueOHHKAX Q TOM, 4TOOBI 3TH YIJIHCTHIE BKJIO-
yeHust GBI TOBOJLHO YaCTHl (KAK 1 OTMETHJ M IPH YTEHHH JHTe-
patypsl H B cOGCTBEHHBIX HaAOMOJEHHAX) B MIATHOKIA3aX MeTaMop-
dmueckux nopox. [lnarmoxnaset Takux mnopox (wampumep B [lpm-
Halixanne u B JleHckoM paiioHe) O4YeHb YacTO 3aKaIouaoT B cebe
MeJLUuaikiiMe BKJIIOUEHHS YrJIHCTOTO BEUIecTBa: OKOJO YTUX YIJIH-
CTBHIX BEIeCTB TAaKIKe uacTo 37ech HabMIOXAIOTCA HIOJOYKH PYTHIA,
4YTO He MO3BOJIET CUHTATh, HE TOBOPA yixe 0 dopme, 3TH YACTHUKH
3a pPYAHBIH MHHepal. B OCHOBHBIX MJIarHOKJIasaX WH3BepeHHBIX
nopoy (rab6po, HOPUTEI, AHOPTO3UTLI) HHOrJAa HabJIAAIOTCH MHO-
TOYHCJIEHHbIE BKJIOYEHHSI TOHUAHIIHX MroJdo4YeK H IJIaCTHHOYEK
uabmenura (TapaceHko); B OJMIOKJaa3axX M NMPOMEKYTOUHBIX Maaruo-
KJIa3aX HHOTZAa MOXHO Ha0J01aTh MHOTOUYMCJIEHHBle IJIACTHHOUKH
SIPKO OPaHXEeBO-KPacHOTO IBeéTa — 3TO MJaacTHHKH rematural. Ha-
KOHEl, Kak ykasweiBanoch (m. 58), maIaruokmaassl, Npopacras KaJu-
INaTaMH, JalT aAHTHIEePTHTHL.

125. Briure y:xe yMOMHMHAJOCh, YTO OCHOBHBIE TIIATHOKJIA3H TO-
pasjo Jerde pacTBOpPUMBEI — O0cOOEHHO B BOJe, cojepikaiieid yrie-
KHCIIOTY, — YEM KHCJble, BCIEACTBHE Yero OHM ropasjio Jerde mof-
BEPraloTCsl HM3MEHEHHMI0 Kak IOCTMarMaTHYecKOMY, TaKk H BTOPHY-
HOMY, 4eM Kucaele miarHokaassl. OcoGeHHO XOpowio 3aMeTHO 3TO
B Pe3K0 30HaJAbHBIX NMAATHOKAA3aX H3BEPIKEHHBIX TOPOX, rje Takue
[IIAarHOKMa3bl B s/ipax OLIBAIOT COBEPIIEHHO PAasyIOeHb! B TEJHTO-
Bble TNPOAYKTBl, TaK YTO CTAHOBATCH HENPO3PAYHBIMH, MEK TeM
KaK HapyKHbIE 30HEI OCTAlOTCH MOYTH COBEPUIEHHO CBEXHMH
CoBeplueHHO BOASHO-MPO3DAaUHBIE MAATHOKAA3hl HasbiawTcesa (m. 76)
MHEKpOTHHaMM. [IpOonyKTaMH H3MeHEHHA KAk B OCHOBHBHIX, TaK W B
OCTANBHBEIX TJAArHOKJIa3axX SIBASIOTCA TEJTMTOBBIE, TTHHUCTHIE HEOTpe-
NEeJEeHHOrO COCTABA YACTHIIBI, CEPHIIMT, MYCKOBHT H 3MHIOT-IOH3H-
TOBBIE MHHEpaJbl. BecbMa TOHKO3EPHUCTAas CMECh 3MHIOT-IOUZHUTO-
BBIX MHHEPANOB, anbOHTAa, 4 TaKMKe HHOTJA KaJablluTa u 6e10H Calobl,
oGpasyer MHOTrJAa MOJHLIE NMCeBAOMOPGO3B MO MAATHOKIA3aM OCHOB-
HeIX mopoj. Taxue moansle TceBIoMOp(O3bl HA3BIBAIOTCS COCCIOPH-
TaMH, a SBJICHHE HOCHT HA3BaHHE COCCIOPHTH3AaUMH W YacTO COIPO-
BOX/AeTCA OAHOBpeMeHHo W ampuboansaumeii nupokcenos. Ho
HHOTZA — M He HCKJIUYATENBHO Peako — OblBaeT Tak, uTO MJaruo-
KMa3bl COBEPIIEHHO paspylieHBl COCCIOPHTH3alHeH MJAM JAPYTHM Npo-
1eccoM, a NMHPOKCEHB! OCTAIOTCA COBEPUIEHHO CBEXHMH, HAH Hao60-
pPOT, 4TO CAVKHT HanGoaee YOeAHTENbHBIM I0Ka3aTeJILCTBOM O00Y-
CIOBJNEHHOCTH 3TOro mnpouecca TMOCTMATMATHYECKUMH SIBJACHHSMH.
a He BeIBeTpHUBaHHEM. COCCIODHTH3HWPOBAHHEIE MIATHOKJAA3H OTAH-
YalTca OT CEePULUHTH3HPOBAHHBLIX TeM, UYTO MNocaeaHHe B untHde

1 B Bucmeft crenern WaTepecHni 118 MOpOJOTHH NPUPOIHHX BeuecTB (akT:
oruroxaas, no gopmav wanfonee Gauzkpit K OPTOKJa3y, conepwut, nonobHoO nocren-
nemy, uame scero Fe,O, a Takke H3 BCex nAarnoknasos Goablue BCEro B Cpel-
mem npumecn K,O — onpenenennsie . dopMsl Aydmwe Bcero npucnocobuens aad
BMEIICHHA ONpPEAENeHANX OKHCIOB, 3
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OGeClBETHLI, COCCIOPHTH3HPOBAHHLHIE K€ — BCAEACTBHE DOJBIIGTO
CBETOTPEJOMJIEHUS I[OU3UT-3MHUIOTOBBIX MHHEPANIOB — B MNPOXOIA-
I{EM CBETE KaXyTcsd MyTHOBaTbiMH H Oyposartbimu. [To unTepdhepesn-
IIMOHHOH OKpacke CEPHLHT OT COCCIOPHTA HHOTAA HE PasiIuuyHM.

126. HeoObikHOBEHHO 4acTO HaOMIOAAETCH B NPHPOJE JIeaHOPTH-
TH3alMA NJAArHOKJAa30B, T. €. HX albOHTH3aLHA, KOrjla aHOPTHTOBBIE
MOJIEKYJIBI, KaK Jerko pacTBOPHMEIE, pa3fnaralorcs, HIoayuarTcd 6o0-
Jee KHCIBbIe MIArHOKJIa3bl H OueHb yacTo cepuuHt. [lpu sToMm npouecc
HHOTJia HJIET TaK, YTO pasjaraercsl aHOPTHTOBasd MOJeEKy/la, B KOTO-
poit 3Ca0 3amemaercs HK., u moayuaerca Geaas ciioja, Hapsaay c
NEeIUTOBBIMH NpoaykTamu ! Takue HCTempeHHble MYCKOBHTOM MOYTH
YUCTHIE aJbOUTHI BECbMa 4acTo 3amewialoT 60Jee OCHOBHbLIE MIArHO-
Ka236l B IOPGHUPOBLIX M NOpHUPUTOBLIX mopoxax M auabaszax. Kak
5 yiKe ropopua (n. 79), nepeHYHOCTH aabOMTA MOJMKHA [OKa3bi-
BATBCS B KaXJOM OTHEJbHOM caydae. AnbOMTH3aUMs e IIarno-
KJa30B MOYTH Bcerja HabGMI0faeTcsi B TaK HA3BIBAa@MBLIX NPOMHIUTAX
(3necke HANO OLITh OCTOPOMKHBIM H HE MPHHATH 3a aAbOUT LEOTHTHI);
IOMHMO OTJAHYHI, MOHATHHX W3 BHIIENPHBEAEHHBIX CBOHCTB IE0-
JUTOB, HAaJO0 HMMeTb B BHJY, 4YTO aJbOHT MOYTH BCerja Tak 3ame-
N1aeT NJIarHoKJaas, YTO B JBOHHHKAX 3aMelllaeMblX IJArHOKJIa30B W
anbbuT cABOWHKKOBaH. Lleo/uTHl TakKe He peaKD 3aMellanT OCHOR-
Hbie nAarnoxaazsl. O CKanoJHTH3ALWH TaKUX TMJAArHOKJAa308 OLIIO
yae ynomanyto (m. 106). Hakoneu, creayer eiie ynoMsHyTh O Mar-
MaTHYECKOM, BepOfiTHee BCEro, H3MEHEHHH IIJIarHOKJa30B, MOBH/IH-
MOMYy, HaOJIOJaeMOM TOJBKO B H3BePKEHHBIX Hopoxax (Gemomop-
CKMe JPY3UTHl M JpPyrHe -NOpPOJBI CEBEePHOrO pailoHa), Korja fmia-
rHOKJI43 B TPOXOJAIIEM CBeTe KaXKeTCA PpHUIKEBaThHIM. ITOT HBET
00VCIOBIEH AWCIEPCHOHHBIMH SIBJEHMSIMH, TaK KakK B OTDaKeHHOM
CBETE TaKWe MIATHOKJIa3bl SIBASIIOTCS OeaniMu 2.

127. B m3BepxenHbIx (3¢ (y3HBHLEIX) TOPOJAaX OCHOBHBIE I11a-
THOKJ43kl THNA OCHOBHLIX N1adpaJopoB H OCHOBHee BMecCTe C KBap-
I[EM HE BCTPEUalTCs, MEX TeM KaK B KPHCTAJNMHUECKHX CAaHuax H
KOHTAKTHBIX POrOBHKAax TaKHe acCOUMAUMH HaOM0AAI0TCH HE PeiKo.
1o 0OBSICHAETCH, HECOMHEHHO, PAa3JIMYHON TeMmepaTtypoi o6paso-
BAHMA 3THX TMOPOJ.

B rpauutax, HOpMaJbHHIX, OOBI'YHO MBI BCTPEYaeM OJHMIOKJAa3bl
(Ne 23—25 yame Bcero), B AUOPHUTAX — aHAE3HHBI MJIH AaHJIE3HH-
aabpajgopsl, B rabbpo — mabpagopsl ¥ BIIOTH AO AHOPTHTORB. [lst
CHEHHTOB XapaKTepHbl OJHUIOKJAA3bl, OJUTrOKIa3-aHJe3HHbl W aHje-
3HHBI, JAA MOHIOHWTOB OOBIYHBEI Mabpafopsl U Jabpaxop-aHIe3uHH,
a AN aHOPTO3HWTOB — TIOPOJ, COCTOSILIMX MOUTH H3 OJHHX MJIarHo-
knaszos — gadopagopsl Ne 50—60. B adpysusHbIX 1nopojax BKpa-
NJIEHHUKH 3aMeTHO OCHOBHEe, YeM B MX HHTPY3HBHBIX aHAJIOrax, 4ro

1 Boslee OCHOBHBIE nNAarHoOknazw Gorade TAHHO3IeMOM, uem Gojee Gauskwe
K anubuty (ansbut conepxut 19,59, a amoprut — 36,70/,), W MOSTOMY, €CIH He BECH
H3GBITOK TAWHO3eMa, moJyvaomuiics TPH NEeAHOPTHTHSALWH, MIET Ha CPDHIHT,
JHOTHKHB MPH 3TOM NPOIECce OTAAraThCR TAHHWCTHE, NMeAnTOBble, nponykThi. Ortcioona
C4eHb BEPOATHO, 9TO CEPHUMTM3HPOBAHHBIE W MYTHBIC NMAATHOKAA3H MOJYHAKOTCH M3
Gonee GOTATHX AHOPTHTOM TNEPBOHAYATBHBIX NAATHOKAASOR.

2 Takoe e NOMYTHEMWE MAATHOKAAB0B s wMea caywalh wrénenate, €naroarps
moGeanoctw 1. M, Hekntena, B nopdupnTax Ha Anvros {oHLUE HAWFTO OTEUECTRI—
8 MerpunckoM pafione 3akaBka3ns, 31echb TAKke NIArHOKAa3bl B NNOXOASLIEM CBETE
GypoBaTo-po3oBaTHe, MyTNLe,
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MOHATHO M3 BBILIENPHBEACHHON AHMArpaMMbl MAABKOCTH TIArHOK/AA-
3oB!. [lnarvoknasbl He BCTPEYAKOTCH B CPABHHTEAbHO pPEAKHX ¢
MaJ0 PacnpOCTPAHEHHLIX H3BEPXEHHLIX MOPOJax, HO OHH MOTYT MC-
JyyaThCsi TaKXKe W3 BOJHBIX pacTBOPoB. $l yxe ynomunaia, uto B
TAK Ha3bIBaeMbIX (PH/JIHTAX BecbMa YaCcTO M B JOCTATOYHOM KOJIH-
YecTBE BCTPeHaeTcs HApAAY ¢ KeapueMm W aabOHT (Xopouio 6biao Gl
NpPOBepsATh Ha NPHCYTCTBHE aJbOHTA MCCAeAVEeMble BAMH MOJ MHKPC-
CKOMOM (PHIAAMTH W MAMHMCTBIE caanubl). Cl1OBOM, TOPOAL —H H3-
BepXKEHHbIe, U MeTaMop(dHuecKHe, H OCaZOYHbIE — PEJKO He COJep-
XKaT 3TOrO pacnpocTpaHeHHEHIIero B 3eMHOH Kope MHHepaia.

MycKoBHT

-

128. Tlpome caexosano Obl cKa3aTh — cBeTaAasgs MWiW  Oenas
crona. Popmyaa camoab: K.H,(Al, Fe)y,(SiO,), [r. e. ¢ npumecsio
K.H,Fe,(8i0,),], npuyem KOJHUECTBO 3TOH JKEJIE3HOH CIIOALI MOMKET
Joxoautb ao 10%. HaGmwopawrcs, nmo Tporepy: 0,1—0,7% TiO.;
0,01% Ga,O,; 0,02—0,2% Cr,0,; 0,01—0,1'% MnO; 0,01—0,2% NiO;
0,01—0,1% F; B autuesoit caone dwnmaer 3—10% Li,O; B uuHHBAAB-
aare 05% Cs,0; 0,5—2% Rb,O u 0,01—0,1% BeO; koauuyecTso
(bropa B nuTHEBON carone AOXOAMT 10 13% 2. CHHTOHMSI MOHOKJIHH-
Has, fceBaorexcarosanbHas. MyckoBHT o6Gpasyer OOBIKHOBEHHO JIH-
CTOYKH, YEIIyHKH, TITaCTHHKH, PO3eTKH; peaxko obpasyer ctepoxpu-
crajiel. Meakouemyiyarolit 1 MeJKOJIeHCTOBUAHBIT MYCKOBHT Ha3bl-
paeTcd cepHUHTOM. OOBIKHOBEHHO 3TOT CEPHIIHUT COJIEDIKHT HECKOABKO
Oodibliie BOJALI H HECKOJbKO MeHbIUe Kaaus, uemM MycKosuT. Eciau B
paspese H_IJPH(DH BhI BHJIHTE LIECTOBATHIE HJAH JKHJAKOBATLIE arperarobl,
TO (Ha OCHOBAaHHH TOrO, YTO § BaM TFOBOPHJ) 3TO €IIE He 3HAYHT,
YTO MYCKOBHT MJHM CEPHUHUT U B JAeHCTBUTENLHOCTH SBJSIIOTCH NPH3-
MaTHYeCKHMHM, croabuatbiMd. B paspese muuda takue odepTaHusd
MOTYT JaTh NJacTHHYAaThle HIAM 4YellyHuarble KPHUCTAMJIBI U 3epHa.
MyckoBuT M catoasl BooOGule OLIBAIOT TPHU3MATHYECKHMH, HO 3TO
Habuaogaercs OOabllield YacTbl) B TOM CJIy4ae, eclH 3TH MHHEpaJbl
pactyT B cBOGOAHOM HPOCTPAHCTBE, T. €. B HAPOCUIMX KPHCTAI]aX.

129. CnaliHocThb, B BBICHIEH CTENEHH COBEpLIeHHAas MO TPETbEeMY
nuHakouay (001), ouens XapakTepHa, M 3Ta CNAMHOCTh J4eT BCErja
B TeX paspesax, rje 3aMeTHa, NpaMoe noracaHue. MyCKOBHT MMeeT,
KaK MBI YBHAMM , Jajbllle, Yroa ONTHYECKHX OCeH, JOXOIAIIHH
no 45°. Kaszamocp Gbl, uTo OH JoJxKeH Oblai Obl, Gaarozaps 3TOMY
yray, AaBaTh B paspesax KOCOE IOracaHHe OTHOCHUTEIbHO TPellHH
CnafiHOCTH; HO MOXKHO MOKa3aTh, YTO B TeX pa3pesax, rjie OH 10.-
#eH 6b1 6Bl JaTh- KOCOE ToracaHue OTHOCHTEJNbHO TpeniuH cnaii-
HOCTH, CHIEIOB 3TOH-€NalHOCTH He OyJeT BHAHO. ITO NPOUCKOAUT

! Caegyer McnpaBuTh OWHOKY, TNEPEXOAAIYI0 H3 OLHHX CHOPABOYHHKOB AW
yue6HHKOB mO MeTporpaguu B APYrHE: NJNArHOKIa30Bbie (EHOKPHCTH JUNAPHTOB,
3 GY3HBHBEIX AHANOrOB LIEJOYHO-3EMENBHEIX TPAHWTOE, SBAAIOTCH He anbO{T-nAMro-
KJ1asamH, 410 6u1J0 6B Mai0 MOHATHO, MCXOAS M3 TOrO, YTO MAArHOKIa3bl YKA3aHHBIX
rpauuToB sBAviOTCH oawuroknasamu (Mo 20—25), a amneawmamu. D10 MHOO VCTa-
HOBJIEHO HA HECKONhKHX HecATKax of6nazuns JMNaPHUTOB U3 PA3NHUABIX ME T 3eMHOI 0
wAapa; B Pa3pyUIEHHB ¢ KBAPHEBWX Mop@HNax 3TH QEHOKPHCTH ANBOHTHIUPOBAHN H
NOTOMYy ABASKTCA JASHCTBHTEABHO anb0ATAMH MAW OJAMroK1az-annGuramu, T. € Ne
10 4+ 5. i

2 B camojgax BCTPEYAETCA TaKke B BHEe npuMmecH n SnO,.
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HA OCHOBAHMH YKa3aHHOro B Kpucraamoontuxe (OcHoBwl, cTp. 181—
184) sameuaHHs, YTO CHARHOCTE MOKET NPHCYTCTBOBAaTh B JAHHOM
ninde, HO BCAEACTBHE H3BECTHOrO PAcroJOMeHHs K MOBEPXHOCTH
manga oHa He Oyaer BuaHa. B MYCKOBHTE, 6aaroxapsi A0CTATOUHO
6oJbIIOMY yriay ero onTHYeCKHX ocelf, HepeaKo HaOmOmATCA ABOMH-
PUKOBbIE 00pa30BaHusi, NpHYEM JIBOHHHKOBBLIM IIBOM CAYXKHT HJH
3-it muHaxkoua uau npuama ¢ cumsosoM (110). Kpome rtoro, nago
CKa3aTh, YTO JABOMHHKOBBIH IIOB Yy MYCKOBHMTa HHOrja ObiBaeT co-
BEPIUEHHO HENPABHIbHBIM.

130. B medJe MYCKOBHT cOBepuieHEO GeclBereH, HHOrAa c.naﬁo
seneHoBaThii, WM caaGo GVDOBATHIH HIH MKEATOBATHIH, OYEHb Caa60,
e/Ba 3aMeTHO. B cThiIKe ¢ KBapueM W MIarHOKIa3oM MYCKOBHT 6y-
JeT AaBath B NPOXOJALIEM CBeTe OueHb caabylo CHHEBATO-3€JEHO-
BATYI0 OKPACKY, BCaeACTBHE aucnepcHoHHoro addexra. Kpaitnue npe-
JleJibl TPeJOMJIEHHsI MYCKOBHTA B PasHbBIX HanpasieHusx ot 1,552
no 1,610. Osynpeaomaenue xoaebierca or 0,036 mo 0,042, y cepu-
uuTos 0OBIKHOBeHHO Menbiue. Bouime 0,042 npynpeaomieriie y Myc-
KOBHTOB TIOYTH HHKOrJZAa He MOJHUMAETCS, H 3TO CAYKHT XOPOLIHM
KpPHTEpHEM IJsi PA3JMYHs MYCKOBHTOB HJM CEPHLHTOB OT TaJbKOR
M TeX, HMMEHHO, TaJbKOB, Y KOTOPBIX JIBYNPEJIOMICHHE ITOXOMUT
no 0,050, Yroa onTHYecKkuX OCeH Yy MYCKOBHTOB JOCTATOUHO BEJHK,
aast Toro 4ToOBl OLITH 3aMeueHHLIM Jaxe Ha (exopoBCKOM CTO-
nuKe; OOBIKHOBEHHO OH KoJgebaercs ot 30 mo 45°, peiko omyckasich
Huxe 3Toi HHGpPH. TOJIbKO B H3BECTKOBO-CHAHKAaTOBHIX POTOBHKAx
Mbl HAaXOJAMM H3pelKa MYCKOBHT C YIrJOM ONTHYECKHX™ Ocel, omy-
ckaromuMmcst 1o 0°.

131. MyCKOBHT — THNHYHBIA 3NUMarMaTHUeCKHH MuHepan; Obl-
B4ET YacTO, YTO OH fIBJIAETCH [HEBMATOJHTHUECKHM, HO OCOOGEHHO
BacTo MHHEpaaoM, 3aMEHAIIHM JIDYrHe MHHEpaabl NPH MOCTBYJ-
KAHHYCCKUX MM BTOPHUHBIX mpoueccax. O6 3TOM MOXKHO 3aKJio-
YUTh IOTOMY, YTO B OOJbIIHHCTBE TYPMAaMHHOBLIX TPABMTOB H B
rpefiseHax Bb{ HAXOJHTEe IJIATHOKJA3bl, OY€Hb CHJIbHO HCIELIDEHHBIE
MIM TAKHMH ITHEBMATOJHTHYECKHMH MYCKOBHTAMH HMJH CEPHIHTAMH.
ETOpHYHBIMH MYCKOBUTH OBIBAIOT 1O NMOJEBBIM INNaTaM, MO CKAaro-
JUTaM, 1o GHOTUTY, HHOrAa MO OJHBHHAM (HO TyT Haxo OHITH OCTO-
POXHBIM ¥ MMETb B BHIAY, YTO 3TOT MYCKOBHT MOXeT OLITb B Mefi-
CTBHUTENLHOCTH TalAbKOM), MHOIJA MO KOPAHEPHTY, MO Hedeaunv
(tryT TOXe HAZO OBITH OCTOPOMKHBIM M UMEThb B BHIY, YTO MHHepan
MOKeT OBITh He MYCKOBHTOM, a KAaHKPHHHTOM), MO aHIATY3HTY.
Berpeuaercs BMecTe ¢ MEJMTOBBIMH NMPOAYVKTAMH, KAaK BTOPHUHBI ——
NOCTMATMATUUECKUH — NMPOAVKT MO TOomasy. B cBow ouepens anan-
OUT ¥ KBapu OLIBAIOT BTOPHYHBEI MO CBETJOH Cal0me.

132. MyckoBHT OYeHb YaCcT B THeicax, CJAKASHBIX ClaHLax, rne
Kak ykaswBanock (n. 103), ero MOXHO HHOrZa — MO CBEKECTH H
NPO3PAYHOCTH — MPHHATL 38 KBApL; JOBOJBHO YacT TaK e B aniu-
TaX H TerMaTHTax; HepPeAOK CPaBHHTEJBHO B TAHHHCTHIX CAAHIAY.
Hexoropsle merporpacdsl yKaswBalOT, UTO B CAZHISBATHIX TJIMHAX
Genmas clmoNa He HMMEET CTPOro ONpefeneHHONH HHAMBHUAYAALHOCTH,
¥ COCTaB ee CHJbHO KoaebGnercs, B TO BPEMS Kak B MVIMHHCTLIX C1aH-
ax caoAa  ABIAETCS MYCKOBHTOM HAM  cepuuutoMm. [aunucThe
CHAHIET OTAHYAIOTCA OT CAAHUEBLIX TJAHH €lle B TeM, YTO B TJAHHH-
CTBIX CAAHIAX OYeHb YACTO BCTPEHACTCA XJOPHT, NMOYTH BCEraa oOT-
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CYTCTBYWOIMI B cJAaHueBnX rauHax. CepHUMTOM Ha3bIBalOTCH
meakouemyfiuaTeie MyCKOBATHL. [loBMAMMOMY, CEPHLIHT COACPMHT
€MHOr0 MeHblle Kajiusi H 00Jbllle BOJABI, YeM MYCKOBHT, HO OIITH-
YECKM OH Y4cTO COBepLIeHHO He OTJAHuYaeTcss oT Mmyckosurta. Muoraa,
npasia, OH HMEET MEHBLIUHH yroJa ONTHYeCKHX ocelt M MeHbliee
paBynpenromaenue. Xpomcogepxamue (Cr,O;) MYCKOBHTBI, B MLIJIH-
ax ACHO 3eJeHble M CHHEBATO-3eJeHble, HA3BIBAOTCA (QYKCHTAMH.
[TocregHue HAXOAATCA YACTO B CJAIOASHO- H TAJbKO-KapOOHATOBBLIX
NMOpPOAax OKOJO CEepNeHTHHOBHIX MOPO/I. '

133. MyckoBUT MOMKHO cMeluath co cxkanoauroM (cm. m. 106).
tla nepselfi B3rAAN €ro MOMKHO CMeIIaTb C KAHKPHHHTOM; OTJHYHE
no npeaomiaenudio (cm. m. 69). Hauumuaommue cMemuBaT WHOTAA
MYCKOBHT II0 €ro BBLICOKMM IBeTaM HHTepdepeHHHH ¢ GeclBeTHBIM
B HIIH(e TPEMOJMTOM HIAM nupokcenoM. Eciu Her cmaiiHocTH, Tpe-
LUIHHLI KOTOPOH y MYyCKOBHTa JalOT NpsAMOe noracanue, a y amdu-
60J0B H MHPOKCEHOB BOOOIIE KOCOE, TO Y MYCKOBHTAa MOXHO H3Me-
PHTB JABYNpeJOMJIeHHe; 0RO OYyJeT Bhlllie JABYIPEAOMJICHH A MHPOKCEHA
u ampubdona. [To ToynsIM MeTOAAM 3TH MHHEPAJbl CMEIIATH HeJb3sl:
NMHPOKCEHBl TOJOXKHTEJIbHE, a OecuBerdsle ampuboasl oTpHLA-
TeAbHL H HMEIOT Tropa3no OOJbLIMH YroJ ONTHYECKHX Oce
(okono — 80°). MycKOBHT HMHOT/JA COJCPKHT HATPHH; OTHOIIEHHE
OKHCH KaaHsi ¥ OKHCH HaTPHsi B HEKOTODPLIX MYCKOBHMTaxX Koiaebaercs
or 1,1 a0 3,3, ¥ TeM He MeHee TaKHe MYCKOBHMTHI He OOHADYMHBAIOT
HHKAKOrO OTIHUMSA B CBOMX ONTHYECKHX CBOMCTBAX.

134. 210 MHe MNpHIeTCs TOBOPHUTh OTHOCHTENbHO BCEX CJIOIH-
CTHIX MHHEpaJOB: MO TeM ONTHYECKUM IIpH3HaKaM, KOTOpPBIE MEI
NpUMEHAEM, 3TH CHIOJIUCTHIE MHMHEPAJbl CPaBHHMTE/IbHO JIErkKO BbIJE-
JIWTh B TPYIIY, K KOTOPOH OHH OTHOCATCS,, HO BHYTPH CaMHX 3THX
~Goapmux rpynn (6GecHBeTHHIE CHIOAB, OGHOTHTH, XJODUTOBHIE MH-
HepaJbl, Ipynna Xpynkux CIo1) pPasdIuduTh OTAeNbHble BHIH 10
ONTHYECKHM CBOHCTBAM YacTO HEBO3MOIKHO.

135. BoraTtele HATPOM MYCKOBHTHI HA3HLIBAIOTCS MapKBapAHTaMH;
WX MOXKHO OTAHYHTh TOJBKO XMMHYecKuM ananuszom. Muorma ontu-
YEeCKH HEOTIHYHMM OT MYCKOBHTA H KAaOJHHHUTOBBIH MHHEpana — Je-
Bepheput — cocraga HAISIO,, y kotoporo, BnpoueM, ABylperoMJe-
Hye OOBIYMHO 3aMEeTHO HHMKe, ueM y MyckoBuTa. Boabmiell uacthio
OTJIHYHE 3TOr0 MHHEpPaJa OT MYCKOBHTA MOMKHO IPOBECTH TOJbKO
N0 XHMHUECKOMY aHaau3y. ABCTPHHACKHIH ngrporpad Bekke mpa-
. BH/IBHO OTMeEYaJ, YTO TO, YTO MBI Ha3blBaeM B KPHCTANIHYECKHX
CTaHIaX MYCKOBHMTOM, MNpeJACTaBiAseT OBITb MOMKET JIOBOJBHO 4acTo
MAparoHuT.

Ormeuy enie 06CTOATENBCTBO, SICHO BLITEKAMOUlEe H3 TPEIbIAY-
JIEro, — Mo _yray ONTHYEeCKHWX OCeH HHKAK HeJb3fl CYAHTb O TeM-
neparype ob6pa3oBaHua MyCKOBHTOB. Hexoropwle nosaraioT, 4TO
YeM BbIllIe yroJ ONTHYEeCKHX Ocel, TeM MYCKOBHT obOpasoBancs Ipit
Gonee BbIcOKOl Temneparype. OTHOCHTEILHO 3TOrO MOMKHO CKa3arh,
4YTO TEPMHYECKHE HCCAeJOBAaHHSA IOKa3aJH, YTO MYCKOBHT, KOTOPHIA
HMEeT yroJ ONnTHYeckux oceit B 35°, Toabko npu 1000° (1. e. xoraa
OH pasjaraeTcsd) Aaer yroJ ontuyeckux ocefi B 0°. 1o nokaswbl-
B3eT, UTO €CJH Jae M CYLIeCTBYeT 3aBHCHMOCTb OT TeMIIepaTyphl,
TO OYeHb He3HawyHTeJbHas, uroObl oOpamiaTh Ha 3TO BHHMaHHE W
BBIBOAHTH caejcTBus. Kpome' toro, Hajgo ckasath, 4TO yroJa ONTH-
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UECKHX OCeH HAXO/JWTCSi B NPAMOH 3aBUCHMOCTH OT INPHMECH Ke-
JIE3HOTO MYCKOBHTAa, — BMECTe C YBeJHUYEHHEM 3TOH MpPHMECH OH
HMEeT TEeHAEHIMI0 yMeHbluaTbesd. ClI0BOM, NOBTOPSHIO — U3 BEIH-
UMHB YIrJia ONTHYECKHX OCEH HeJb3sl BbIBOIHTb HHKaKHX YCIOBHH
OTHOCHTENLHO TPOHCXOXAeHuss MyckoBura. Hexoropse, apobasaio,
COMHEBAIOTCH B TOM, UTO THAPOTEPMAJbHBIA MYCKOBMT MOJKET MO-
ayuutbest Hike 4007 L Hekoropble jpayke CUHTAOT €ro 3a Marmars-
YeCKHH MHHEPAJ, C UeM Helab3fl COrVIACHThCA MOTOMY, UTO HHKTO elie
He BUJEJ MYCKOBUT B BH/JE NEpPBHUHBIX BKpanjieHHUKOB B 3((hy3us-
FBbIX TOpHbIX nopojax. Ha ocnosanuu 3TOro fi Aymaio, uTo OT TeX,
KTO CUMTAET MYCKOBHT [€PBHUHBIM, NOJKHO TpeGOBaTh COBEPIIEHHO
yOeIHTeNbHBIX JOKA3aTeNAbCTB TOrO, YTO MYCKOBHT HMEHHO mepk-
BHUHBIH, MarmaTuyeckui, muHepaj. C camoro Havana s CKasan., 4TO
MYCKOBHT BTODHUHBIH, 3MHMarMaTHyecKHH, MHHepaJ.

136. TTox MHKPOCKONOM MYCKOBMHT MHOrJa BecbMa HalOMHHAeT
cobo10 ouenb carado okpaweHHBlH B mwance aenunoaut. [Nocaeuui
OTAMYaeTCH OT MyckoBurta: 1) ManeiM npesoMiaeHHeM — Np =
= okono 1,53, T. e. 6GAM3KO MM MeHbLIE Kanajackoro Oanb3ama, H
2) accouuanHed ¢ ITHEBMAaTOJHTHYECKHMHM MHHEpaaaMH — TONasoM,
typMaiainom H Quroopurom. [laer nepex nasupHOH TPYOKO#H peax-
LHHI0 Ha JAHTHH. YacTo HMeeT MICOXPOHYHBIE IBOPHKH, Kak y OHO-
tHTa. OTIMUYMe MYCKOBHMTA OT TalbKa — cM. m. 142,

Maparounrt
137. Caenylomui MHHEpald — MaparoHAT:
(Na) Kl L1)2H4(A]; Fe)l:(SiO{)ua

dopMysna ero Ta e camas, 4TO ¥ Y MYCKOBHTa, TOJBKO BMECTO Ka-
JHS HaA0 TOCTaBHTb HaTpHH. CONEpKHT OH OOLIKHOBEHHO Hapsaay
C HATPHEM H Kaau# W Jutui. [lo onTHYeCcKHM CBOWCTBAM MaparOHMT
HE OTJIHYUM OT MyckoBuTa. OO 3TOM BBI MOTJH 3aKAOUHTb H3 CKa-
34HHOTO TOJBKO UTO O MYCKOBHTE, KyJa M ciaeiayetT oOpaTHThCA
32 paabHeHIWMMH noapobHoctaMH. [laparoHuT BCTpeuaerTcss B KPH:
CTaMMUECKHX CJAaHLIaX M, BEPOATHO, 4aCTO TO, YTO Mbl CUHTAEM MYy-
CKOBHTOM, ABIAETCA B JAEHCTBHTEAbHOCTH MaparOHHTOM.

Kaoanun

138. Teneps mepefieM K KaoauHy. CneuuaJucTsl MpejanaralnT Ha-
3bIBATh KAOJNMHOM MHHEpaJ, a KaOJUHHTOM — FOPHYI MOpPOAY, H C
3THM Heab3s He coraacutbed. Cocras  ero — H,ALSi,O, ==
=2H,0 . ALO, . 25i0,. CHHTOHHA MOHOKJIHHHAS, TICEBJOreKCcaro-
HanbHasg. O6Gpa3syer JUCTOUKH, IVIACTHHKH, YellyiiKH, BeepooOpasHeie U
yepBeoOpasHuie (popmel, 3epHa. MHorna OniBaer cnabo-KeaTOBATLIN.
Paspesnl gaetr poMOOBH/HBEIE H INECTHYTOJbHBIE, HHOIJA He OTIHYH-
Mpie oT (hOpM MYCKOBHTA; YAaCThl 3€pHHCTHIE arperarel. CmadHOCTS
Mo TPeTbeMy NHHAKOWAY coBepuieHHas. Hepeako obGuapyiuBaer He-

1 B camoe nocaensee npems OCYUIECTBAEH CHHTE3 MYCKOBHTA NP/ TeMn paType
okoao 300°, [lpu 10l ke Temuepaiype ynaaoch noayuuts Tomy e astopy (W. Noll)
H KaoauH, -~

4
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IpaBHILHbIE ABOHHHKONONOOHBIE cpacTaHus; OeCUBETHBI, OOBIKHO-
BQHHO €260 MYTHOBATLIH (B OTAHYHE OT MYCKOBHTA, KOTOPBL
‘BCerja mpospauen). B meapualmMx arperarax KaoJAHH HeMpo3paueH
H Ka)KeTcs B NPOXOJsIIEM CBET€ YepHbIM; MO3TOMY B MHUKPOCKOIE
€ro HaJO CMOTPETb B OTPaXKeHHOM CBeTe, NPHYeM OH OblBaeT HJM
cBeTJBIM, O€JBIM, WM CJAerKa JKeaToBaThiM. JIBynpejoMiaeHue y Kao-
aua or 0,006—0,007; npeaomaenne 1,567—1,561; yros onTHYecKHx
oceit B rpoMasHoM OOJbIIMHCTBE CAy4YaeB OTPHUATE/NbHbIH, HO OYEHb
HexapakTepublil, Tak Kak Mensgercsa ot 0 mo 90°. Ocp Ng cosna-
“aaer ¢ | (010), ock Nm pgenaet ¢ NJAOCKOCTBIO CHAHHOCTH MO TPeTh-
eMy nvHakouay jgo 11° (oTaMuue OT MYCKOBHTA M JeBeppPbepHTa).

139. KaoauH — TUNMUHBIA MHHEpax o0cagoyHeiX mnopox. O6pa-
3yeTcst TPH ABJEHHAX BHIBETPHBAHHA NMOJ MXOM JIeHCTBHEM TYMHHO-
EBIX KHCIOT Ha CaMble pa3juyHbie MOPOJbl, OAHAKO, KaK 3TO Heja-
BHO JIOK23aHO, MOPOJbI JAOMKHBI MPEJABAPUTENbHO PA3J0KHTBCS, N0
BJUSIHAEM BLIBETPHBAHHA, B OUYeHb MeJko3epHucTsle Maccel. Kao-
JUH 00pas3yeTrcsi NMHEBMATOJHTHYECKH, H TOTAa COJNEPMKHT THIHUHBIC
JUISI  THEBMATOJH3a MHHEpPaJbl — TOMAa3, TYPMaJIHHBL, JHTHEBY1O
CIIOY — M 3aJeraeT «KapMaHaMH» B U3BEPKEHHBIX MOPOJAAX, OOBIK-
HOBEHHO B TPaHMTax, MHOrAa Ha 60JbMIMX TrayOHHAX.

140. KaoauH pasnaraercst B CepHOM KHCIOTe, a He B coasHOi. Ot
NOZOGHBEIX CJI0J KAOJHH OTJAHYAETCS ONTHUECKH [0 HH3KOMY JBY-
IpPeJIOMJEHHIO (MHOTJA2 OHO OUeHb CHMJBHO TOHMIKAETC Y 3ITHX
C/IIOJ, ¥ TOrAa KaoJHH OT HHX HEAb3Sl OTIAMUHTB), MO MMOJOMHTENb-
HOMYy 3HaKy M, camMoe IJdBHOe, N0 KOCOMy noracaHuio. [Ipu Harpe-
BAHUH NepeJ NagaabHO| TPyOKOH KaOMHH 3aMeTHO He U3MEeHseTCa Aaxe
IPU CaMOH BLICOKOH TeMIEepaType, UTO TalOKe CAYKHT OTIHYHEeM ero
.ot caox. Hejlasno OblIH OTMeueHbl MCeBAOMOP(O3bl KAOJHHA 10 MY-
CKOBHTY, NIIPHYEM B TOpOAe HaOJIOZATHCh BCe Mepexojsl OT Kao-
JMHA K MYCKOBHTY. /115 OTAMYHS 9THX MHHEPAJOB MPHILIOCH MPH-
GerHyTb K MUKDOXMMHYECKON PpeaKuWH, a HMMeHHO — MeTHJIeHOBAs
CHHb IMOCHIE NATHMMHYTHOTO AeHCTBHA JaeT TEMHOCHHIOI OKPacKy
sl KAoJAHMHA M (DHOJNETOBYH OKPACKY AJAs MYCKOBHTA. B KaonuHze
TEHapAOBa CHHb oOpasyerca ¢ HHTPATOM KOGaibTa TONLKO NpH
HCKIIOYHTEIbHOM 3Kape. 2

\

- Tanabk '

141. Caenyromuit muuepax tambk — H.Mg,Si,O,.!, npuuem K
MarHuio Moryt ObiTh NpHMeEMmIAHbl B HEGOMLLIOM KOJHYECTBE 3aKHCh
XeJjiesa, mMapraHua W HuMxens, Jlerko 2amoMHMTL €ro XUMHUUYECKHH
€OCTaB, 9T0 — 3 9HCTATHTA IMOC BOAA H MAIOC KBapl. CHHTOHM
pomOuueckas. Ilcesporexcaronanpuftit. O6pasyer NIaCTHHKH H ue-
wyidku B OoabluMHcTBe cayuaeB. HMHoraa sasasercs, mo kpaiHen
Mepe ONHCHIBACTCH TAKMM, XHJIKOBATHIM M JaeT Takke chepokpH-
craiael. CnalHOCTb, KaK y CAIOJ, B BLICIIEH CTENEHH COBeplIeHHasn
no tperbemy nuHakouay (001). dsoiiuukoe He gaer. B maude uau
GecuperHuiil, nau 0OBLIKHOBEHHO OYeHb c1a00 OypoBATHIH HAM 3eJe-
HOBATO-GYpOsaThiil, 4YeM M OTJIHYAETCH OT MYyCKOBHTA. [lBympeo-

! Jlerko samomuute koshuumuenTs — 2, 3, 4; B ceprnenTHHE HMMEeT MecTo m M
TEX e anemenTax,oGpaTHB MX nopsnok —4, 3, 2, 1. e. HMg,Si,0,.
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MJeHHE, UTO OueHb XapPaKTepHO MIA OTAHYHS OT MYCKOBHTA, JOXO-
aut po 0,050, mo, x coxajenuto, nagaer no 0,040, u B sTem cayuae
€ro no JABYNPeJOMJEHHIO He OTJMYHTH OT MyckosuTta. [lpenomaenue
B pasAMuHBIX HampasicHHAX KoaeOmaercsa ot 1,539 mo 1,589. [o
NOCJAEHEr0 BPeMEHH Mbl OOLIKHOBEHHO NDHHHMAAH, YTO YV TaJbKa
yroa OnTHYecKHX oceif He Beime 11° u wacto ouedn 6amsok kx 0°,
yeM BO MHOIHX CAydYasX ero OTJAHYaJIM OT CXOJHOIO C HHM MYyCKO-
BHTa, HO B nociaensee BpeMs Jlapcenm maer, uTo yroa ONTHYECKHX
oceil juia Tanbka moauumaercs xo 30°, TanbK THNHYHBLA 3NHMarMa-
THYECKHH MHHKEepal, BCTPEYaeTcs B KPHCTANIHMYECKHX claHuax. B Hs-
BEPIKEHHLIX [OPOJAaX TaJbK BCTPeHAeTCs KAaK BTODHUHBIH NPOLYKT
OO Marne3HalbHbIM MHHEpPaJaM: OJAHBHHY, POMOHYECKOMY IHpPO-
KCeHy, CEepHeHTHHY, TPEMOJHTY, XJOPHTY H XJOPHTOHAAaM; HHOTJA
obpaszyetrcd B KODIHEDHTE.

142. Tasbx uuorza 0Oes XMMHYECKOH peaklHH COBEpPIIEHHO He-
BO3MOMKHO OTJIHMYHTh OT MYCKOBHTa. B TakoM BHAe — OyeHb Mel-
KHe HellyHKH, HalOMHHAIOIIME CePHIMT — TaJbK BCTpeyaercss Ha ce-
epe PCOCP B kBapuuTax. 3/1eCb €ro OT CEPHLIHTA MOMXKHO OTJHYHTD
TOJLKO MHKPOXMMHYECKOH peaknue#. Booblle B HEKOTOPHIX Cay-
yagx TaqbK MOXMHO OTJIHYHTb OT MYCKOBHTA TEM, 4TOQ JBYIpeNO-
MmacHHe y Hero Gouabuie 0,045, a y MyckoBuTa A0 2TOH HUQpPLI HE NOJ-
HuMaercs. Ecau yJacrcsi NMOCTAaBUThL IUIACTHHOYKY TalbkKa Ha pebpo
H HaGMOAATh NpeJOMJEeHHEe HAa TAaKOM TajlbKe, TO MOXHO OTJIHYHTL
TaJbK OT CEPHIHTA, TaK KaK y TaabKa MpeaoMJeHHe mo ocu Np ko-
gebaercs or 1,538, T. e. NMOYTH PaBHO TPEJOMIEHHID KaHAACKOFO
6aib3ama, jgo 1,545 (MakcHMyM), B TO BpeMs Kak Yy MYyCKOBHTA
Np = 1,55. He zabniraiiTe (cM. ycioBue 8-oe m. 17), uTo B yCAOBUAX
Goratelx MarHe3HaibHBIMH CHAHKATAMH [OPOJ MNpeanoJaraeMbii
BaMH MYCKOBHMT MOiKeT OLITh TaJbLKOM, M €Cau MHHEpala He onpeznes-
JIeH BaMH TOYHO, OTOBapHBaiTe 3TO.

143. B sty xe 4-yio rpynny IO NpPeJOMJIEHHIO HAaJO OTHECTH H
XJAOPUTH OecuBETHbIE, HO MBI 3TH OGeclBeTHBIE XJ/JIOPHTHI PaccMo-
TPHM BMECTE C OKpalleHHeIMH MuHepaaamMd. Crojga HajnO OTHECTH H
CePTeHTHHE!, HO MLI HX pacCMOTPUM B TPyINe OKpalleHHBIX MHHE-
panoB. Haxonen, x 4-o#f rpynfie OTHOCATCS OCHOBHBIE W IIPOMEIKY-
TOUHBIE ByakaHuueckue crexna. Copmep:kaHue B HHMX M B KMCHBIX
crekaax Si0O, caenyiomwuMm o6pa3oMm CBf3biBaeTcs (NPUOMH3HTENBHO,
KOHEYHO) C IpejaomJyieHHeM N u yaeabHoiM Becom d (W. O. George
u M. Stark):

Ly v AU - il BRI R TR 57 50 46,5
n .. .1,490 1,506 1,516 1,528 1,544 1,582 1,620
di..210 235 245 2,55 2,656 2,80 30

5-1 rpynna; n=1,61—1,66

144, B sTofi rpynne orpaHuyeHHss ¥ peabed OTUETIHBBIE; SICHAN
1jarpeHeBas MOBEPXHOCTh (NOBepXHOCTh BaTMaHckoi OGymarm). Ylpe-
JoMJeHHe 3aMeTHO Ooablue KaHajckoro Oanb3aMa H KoaebaeTcd
npubausnTenbHo B npeaenax 1,61—1,63, Gaaropaps ueMy W Jucnep-
CHOHHBIN 3(QeKxT u monocka Bekke N€rKo yIaBIHBAIOTCH. (Taﬁmmy
mam{enmnx CBOHCTB CM. Ha cTp. 98—99).
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Tonas

145. ®opmyaa — (F,OH)ALSIO,, ¢ 21% F n 5656% AlLO,.
Munepan pomOuueckuii. <PoOpMbl TOJCTONPH3MATHUECKHE, TAK 4TO
B paspesax JeHCcTo4eKk He noJayudaercs. YacTo BcTpeuaercs B Henpa-
BHJbHBIX 3epHax. [las Tomasa XapakTepHa CHaiHOCTb IO TpPeTbeMy
NMHHAKOHAY, JAOCTATOYMHO CcoOBeplleHHas. JlBOHHHKOB He HaOJI0-
aAaercsi. B mamgax Bcerga cosepuieHHo OecusereH. Nm== [010],
Ng =[001], Np==[100]. [BynpeloMieHHe KBapueBoe —oOT 8 1O
10 TeICAUHBIX, + 2V = (48 mo 65°). Ilpenomaenne ot 1,607 n0
1,629. 910 THNHYHBIE MHEBMATOJUTHYECKHH MUHepaa. Bcrpeuaerca B
rpeiiseHax W B TYPMAJHHOBLIX rpaHurax. O6pasyer ¢ TypMaiuHOM
TONaso-KBapLesble nmopojbl. Hepeaxo BeTpeyaercss TONA3 TakKXxe ¢
bepuanoM. To, yTo MaKpOCKONHYECKH HA TOMas3e Bbl BHJAHTE B BHIE
JKENTOBaTOH O0O0JOUYKH, TO, YTO Ha3blBAETCS MaKPOCKONHYECKH «JI0-
IagHHbIM» HJIH <KOPOBbMM» 3y0OM, II0J, MHKDOCKOIOM SfIBISETCS

CMECbI0 IVIHHHCTOrO Martepualla W CEepHLHTA, KaK INPOAYKTOB H3Me-
HEHHsl Tollasa. )

i

146. Tonmas moKHO cmemarth ¢ anaturoMm. OTiaHuHe MO AByInpe-
' IOMJEHHI0. ¥ anarudra AsyapeaomacHue He Brie 0,005, maaa Tomasa
He MeHee 8 TolcAuHBIX. Ecad pa3pesoB Mano, uToObl MOXKHO OBLIO
CYyJHTb O BeJHYHHE ABYNPEJOMJIEHHS, M €CIH CMOTpeThb 0e3 (ero-
POBCKOr'O CTOAMKA, TO TONA3 OT amaTHTa MOMKHO OTJIHYHTH IO €ro
MYTHOCTH, ec/JM OHa Hab/iojaercs, Tak KaK anaTHT B KDPHCTAMIH-
YECKH 3€pPHHCTHIX NMOPOJAX, HO He B JaBaxX, HHKOr/ld NOuYTH He Obl-
BaeT MyTHBIM: amaTHT MHUHEpaJ) OueHb CTOHKMMH. TouHBIMH MeTojaMu
_anaTHT ¢ TONasoM CMeIIaTh HEeJb3sl: TONAa3 — JABYOCHBIH, NOJOMXH-
TeJbHBIH, 4 amaTHT — OJHOOCHBIH, oOfpuuarenbHEId. Haxoneu, Mo-
MHO OTJIHMYHMTL ellle NPOCTHIM CnocoGOM,—Yy anaTuTa HHKOrJa He
OBIBAET TAaK XOPOLIO BHIPAXEHHOH CNAMHOCTH Kak y TONasa, a To-

ria3 He ObiBaeT TOHRONMPH3MAaTHYECKHM, KaK amaTHT.

147. Tomas MOXKHO cMewath ¢ aHAaay3utoM. OTaHuyHe Mo chai-
HOCTH, €c/iH CHa HaO/mozgaercs: y poMOHYECKOro Tomasa ClNadHOCTD
NHHAKOMJaJabHAs, a y PpOMOHUECKOro e aHjaly3Hta CHaiHOCTh
npu3MarHueckas (cM. obumylo Tabauuy, i 6a). Augaaysut ObiBaer
B OYeHb JAJHHHLIX NPH3MOYKAX, HHOrjJa Jaer B paspe3e 3epHa, KO-
TOpPLIE HAallOMHHAIOT 3€pHA OBCa, a TONA3 TaKHMX paspe3oB He Jaer.
Hakonen, annanysuT HHOrJa mieoxpoupyer; Tonas Gecusered. Or-
AMYUTE TOGHBIMM METOJAMH HX OYeHb IPOCTO: aHAady3HT JBYOC-
“HbIH, OTpHLUATEAbHBIH, HMeeT G6GOJBIIOA YroJa ONTHYECKHX oOcelf,
a Tomas — JBYOCHBIH IOJOXKHTEIbHBEIH, H YyroJ ONTHYECKHX oOceil
y Hero oxozo 50°.

148. C nepBoro B3ragjaa Tomas TakkKe MOXHO CMellaTh C LOM3H-
TOM, MEJIHJIMTOM H BedyBHaHOM. Ho y 3THX Tpex MHHepaioB HaO/I0-
AdeTcs  aHoMaJbHasg ~ HHTep(epeHUMOHHAs OKpacka, Be3yBHaH,
KpOMe TOro, OTIHYaeTCs TAaKKE H CBOMM peabedom B maHde !. Me-

JUIMT M BE3YBMaH, KpOMe TOro, OXHOOCHLI, TOIa3 — ABYOCEH
(cM. Takxe m. 7). - 1

o

1 B 5agucuMocTH OT (OPMB KPHCTAaAT0B M OT Paspe3oB NAOCKOCTRIO MANDaE
YAIHHEHHE MOJAYYaloWMXCH pa3pesos y Tonasa (Kak, HANDHMEP, M Y AHCTEHA) MOMET
ObiTb M NOJAOMHTENALHBIM H OTpHUATENLHBIM. Bo BCAKOM cayuae B HanpaBacHHH cniit-
HOCTH HAeT Bebrja SHAK —, TAK KaK NepneHjukyaspua cnallHocrd Beeraa ochb Ng.

7 B. H. Jopdumuzow, 1780
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Anartur

149. Tenepb nepefifem k anatutaMm. Popmyaa anatura Oyner Ta-
kas: Ca,Ca(F, Cl)(PO,),, npuuem Ha Mmecro ¢rTopa M XJopa MOryT
BcTath ruapokcua, CO,, SO, 'O um uHOrza eme wox; smecro CaO
MOTYT 4acTHUYHO BcTathk pexkue 3emau (0,1—1,3% ) B (bropana"m-
Tax 2,56—40% F, B xnopanammx—?:()—ﬁ(]‘?

Anatur JaeT TOHKHE NPH3MOuYKH, ¢ obeux cropon 3aKaHYHUBAalO-
IIHeCs NHPaMMJIKaMM, TaKk 4YTO B paspesax (maudax) noJaydarTcs
COOTBETCTBYIOIIHE TMPAMOYIrOAbHHYKH HJH, B TONEPEYHOM CeYEHHH,
reKcaroH4YMKH. BplcOKoTeMnepaTypHBIH amaTHT, ¢ KOTOPBIM HMeeM
Jlen0 B M3BEPIKEHHBIX MOPOJax, Kak pa3 UMeeT yAauHeHHyI0 dopmy.
HuakoremneparypHblit anaTur — tabauyarslit, ¥ B (ocOpPHTOBBIX
WUIAKAX IO JJuHe pacnoJaraercs ock Np u mspegka Nm B ocHos-
HBIX NOpPOJAAaX amaTHT YacTo ObiBaeT 0e3 XOPOWIMX OrpaHHYeHHH
TOYHO TaK Xe, KAK MU B HEKOTOPBIX KOHTAKTHBIX POTOBHKAX, !B TO
BpEMsI KaK B KHCJABIX M NPOMEKYTOUYHBIX MOPOAAX HEpeaxo OH 00-
Hapy:KHBaeT HpexpacHble OrpaHHYEHHs B BHAE NpPH3MOueK U Obl-
BaeT 3/1eCb B BHAE MEJKHX KpHUCTaXTMKOB. OH OJHOOCHBIH, OTPHILA-
TeqbHbIH. CnaiiHocTH He OOHapyxuBaeT. ITO M HEro XapaKTepHO.
Huoraa oOHapyKUBaeT OTAENbHOCTD 110 TPETEEMY MHHAKOMAY. DTH Tpe-
IIMHBI BHIHEL B 60Jiee kpynHbIX depHax. JIBoiHKKOB B max(dax; He iHa-
6atonaercs. IlpenoMaenue no Nm= 1,633—1,655, Np = 1,630—1,651.
Isynpearomaende or 0,002 go 0,005 u He Boillle 3TOH UHOPH ',
TaK 4TO B uiH(ax HOPMaJbHOH TOJM{MHBI — 3TO OYE€Hb XapaKTEepPHO
H BayKHO — amMaTHT He MOMET JaTh LBeTOB HWHTep(depeHUHH BHIIIE
cepuix. Muorga wadaojalorcs OnTHYECKHE aHOMAaJWH, MUHepaJa ne:
pecraeT ObITb OTHOOCHBLIM, H YTOJ OINTHYECKHX OCEeH BpeMeHaMy n0-
xoxaut Ao 20°. Hepasuo YKasblBaaCs yroa 60abIIHX PasMepos. ITo,
s AyMaro, 3aBMCHT OT CBOMCTBA MHMKPOCKONA TOro JHIla, KOTOpoe
NMPOM3BOMAO 3 HU3MEPEeHHS (KOHOCKOMUYETKOE OTpejeJeHHe B
nange 0OLIYHOA TOAWMHB). Easa AM MOMXKEO AOMYCTHTh, YTO B
anatHTax yYroJa ONTHYECKHX oceli mosblmaics 6w 6oabme 20°; He
3abrlpaliTe, 4TO B KoHockone yroa 2V anarHra MOXHO H3MEDATb
TOJLKO B TOJCTBEIX wWiaudax (cM. nmpuMeuande K m. 33).

150. AnaTHT — THNHYHBIA MarMaTHYeCKHH MHHEpal B KHCIBIX
IPOMEKYTOUHBIX U OCHOBHBIX H3BepKEHHBIX NOpojax. B OCHOBHBIX
MOpPOJAAX HEPeJKO OH SNHMarMaTHYeCKHH, MHEBMATOJHTHYECKHH.
Anatur moxer ObITh KOHTAZKTOBBIM MHHEpaJOM, M caeayer obpa-
THTb BHHMaHWE HA TO, YTO OKOJO MOCTOPOHHHMX BKIIOYEHHH B H3-
BEPKEHHBIX MOPOJAX YaCTO COCPEJOTOYHBAETCA 3aMeTHOE KOJHye-
CTBO anaTHTa B HeNpaBHJIbHEIX 3epHax (6oJRe KPYMHLIX HHOrAa,
yem 00bIUHO). DTO BepoOsiTHEe BCEro MHEBMATONUTHYECKHH amarwur,
OCEBIIHA W2 MarMel Ha 0OoJjiee XOJOZHOM MOCTOPOHHEM BKJ/IOYEHHH.
Uacro 3T0 MOMKHO AO0Ka3aTh C HECOMHEHHOCTbIO, KOrja TakHe He-
fogbliMe CKOMJIeHWs1 amaTuTa HaGAalTCs Kak pas TOAbKO
OKOJIO HECOMHEHHO TOCTOPOHHHX BK/IOUEHHH B NOpojay. 10 MH-
Hepasn OY€Hb CTOHKHM, M HHKaKMX NPOAYKTOB PAaspYLIEHHS €ro Mbl
He 3yaeM. B aTOM oTHOUIeHWwW, Kak § TOBOPHJ, €ro HeJMb3s Npexno-
Jaratb B TEX CJay4daax, KOrja Bbl HMeeTe HEKOTOPOe paspylleHHE

1 Jlng T4K Ha3LIBAEMOro MOJOAHTA — ANATHTA, CONEPIKALIETro CO,, n&eTcs ABYmpe-
aomaenne 0,0075—0,709 (B, H. “lnpounckuit)
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MHHepaja, YTo BCTpeuaercsd B AHJATY3HTAX W TONA3aX. ANaTur Hu-
korjga He GpiBaer paspyiieHHbIM. Hepeako anmaTHTH, B 0COOEHHOCTH
B 3()¢y3uBHEIX MOPOAaX, ObIBAIOT MYTHLIMH M OKPALIEHHBIMH H Mje-
OXPOUPYIOT, pHyeM cxema abcopbuuu Gyner Taxkas XKe, Kak y OGHo-
THTa. EcTh ykasaHus HA TO, YTO aMaTHT HHOTAA JAAeT TyPMalHHOBYIO
cxemy abcopbiuy B umml::ax HACKOJILKO 3TO BEPHO, MOPYYHTHCS
He Mory. MyTHbie anaTHThl GbIBAIOT B MIH(ax PO30BATEIMH ¥ PO30-
EBIMHM, OGypoBaThIMH M GYpPbIMM, CHHEBAaTHLIMH H (DHONETOBATHIMH, a
TAKIKE CEepbIMH.
151. B npoussejeHHBIX B PCOCP onpiTaXx HArpesaHHsi anaTura
(A. W. Lserkos u A. C. T'uncbepr), MOJAyUeHHOTO HPH BLICOKOH
TeMneparype, NPHMEHABIUHIACA amaTHT MyTHel. ITOT OYeHb HH-
TepecHsl (PAKT MOMKHO CONOCTAaBHTb C TeM OOGCTOATEILCTBOM, HUTO
B 3(h(y3UBHBIX TOPHBIX MOPOJAX NPH H3IHAHHH JaBBl Ha 3EMHVIO
MOBEPXHOCTH TPOHUCXOJHMT TNPOLECC OKHCICHHS, CHJIBHO TMOBHIIIAN-
Ui Temneparypy Jnaebl. B arux adysuBHBIX mopojaax anatut Obl-
BaeT MyTHBIM (CD. OMANHTH3alHA) U OUYeHb PE3KO AJs TaKOro MHHe-
para naeoXpoHpyeT. AnaTHT 3jech HMeeT uBeT GypORATO-PC30BATHIA
M H3MEHFIET STOT IBET HHOTJAa Ha CHHeBaTHIH M (huonerosaThiit. Ana-
THT 4acTO BCTPEUAeTCs B KPHCTAMIHYECKHMX CHAHIAX; KAK OCAJ0UHOE
obpasoBaHHe OH B BuJe Qochopuros 0O6pasyer NPOMBIIIIEHHBIE
MecTOpoxJeHHsl. Borareie 3anekH ero OTKPHITH HelaBHO B Xubu-
HaX; OJHAKO, Ha BO3MOJHOCTb MPOMBIIIJICHHOTO 3HAYeHHsT XHOHH-
cKkux anarutoB ykasweiBaa ente E. C. ®exopos.
152. Cmemiath anaTHT MOXHO ¢ Hedeaunom (cm. m. 87), ¢ Toma-
3oM (cm. m. 146). Orauuaercs ot nocaexHero mno ¢opmaM ¥ mo
JBYNPEJOMJIEHHIO: TOMNAa3 MOJOXHUTEIbHBI M ABYOCHBIH, NMPH Pasno-
JKEHHH HHOrJa OaeT KaOvIMH M CepPHIIMT; 3aTeM IO HaJAH4YHI0 CHaf:
HOCTH B TOMase.
153. AnaTHT MOXXHO CMelIaTh C AHJAJY3HTOM, TaK KaK HEpemaKo
- W AHJANY3UT BCTPEYaeTcsi B XOPOINO . OFPAHHYEHHHIX KDHUCTANTIAX,
TaK YTO B paspese BHIHBI YAJHHEHHBIE=APAMOYTOAbHHUKH. OTAH-
uge: 1) MO OTCYTCTBHIO NMUPAMHIANLHBIX KOHEUHBIX TpaHeil y aHma-
Jy3uTa,— Yy anatuta OHHM OvYeHh yacTo wabGaronanTes, u 2) MO, Ha-
JHYHIO B MONEpeyHBIX pa3pesax amnaTUTa IIECTHYTOJBHHUKOB, B TO
BpeMs KakK aHJaJy3WT B TAKUX CeyeHHaX (MmomepeuHwix) maeT pomoul
U ,IDAMOYrOJLHWKH, a €CJH HWHOTJAA H MOMKET JaTh HENpaBHIbHbIe
LIECTHYTOJABHUKH, TO OHM GYAVT 3ayeTHO MONAPHAOBATHL B CEDHIX N
CBETJIOCEPLIX IBeTaxX (y anaTHTa WECTHVIOJBHHYKH DA3DE30B B

« CKPEIIEeHHBIX HUKOJSX YEepHLIE WIH CePO-UepHBIE, MJIH UEDHO-CeNkhieY.
B nogoxax, rjie HeT CIAHUEBATOCTH, Bbl PasAMuUHTE STH MHHEPATH
no uHTepdepeHnHONHON OKpacke; y aumaayv3uta Habmonaerca Ge-
JBIH I KeATOBaTO-6enblit HHTeP(EDEHIHOHHEIN IIRBET, COBEDIHEHHO
HETOMYyCTUMBIH JIJIA anaTHTa B maudpax HOpMaJabHO# Tommuusl. Ha-
KOHell, anaTHT TOYHHIM METOJIOM Bhl OYEHb JETKO OTAMUMTE OT aH-
JAany3urta. AHIANY3UT- ABYOCHHIW, OTPHUATENBHBIN, ¢ GOJbIIAM
YIrI0M ONTHYECKHX ocedl oxoao 80°.

154. Moxno cmemaTh anaTuT ¢ METHINTOM. ¥ Menunuta V-
_Henwe OLIBAeT TNOMONHTENbHOE, 4 Y ANMATHTAa TMOCTETHe® OueHb
peaxo (B chochopurax). ¥ meauaura ecth cmafiHOCTH M XapakTep-
WA T HEro aHomanbHas WHTepdepeHNHOHHAs OKpacka, COBep-
HIEHHO OTCYTCTBYIOIIHE 'Y amaTHTa. ANaTHT MOXKHO CMEIaTh TaKkKe
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C LOH3HTOM. 3/ieCh OTJIHUYHE IO aHOMaJbHON HHTep(epeHIHOHHON
OKpacke mocaefHero. Y IOM3HTa, KPOME TOro, VIAJHHEHHe MOKeT
O6bITb OZMHAKOBO YAacTO W TMOJOKHTEJbHEIM H OTPHLATEJIbHBIM. 3a-
TeM MO HaJAWYHIO B 10H3UTe cnaiHOCTH. Ouenb peako Habamwoxaercs
LOM3UT, ¥ KOTOPOTO aHOMaJbHasg OKPACKa BBIPA)KeHA OueHb.canalo
HIM COBEpPIIEHHO OTCYTCTBYeT B HEKOTOPHIX cevennsx. [lousur
HHOrza ObIBaeT OJHOOCHBIM, HO OH BCerja NOJOMKHTeJbHBIH.

155. MoxHO eme cmemath amatut ¢ BeayBuanoM. Ho y Besy-
BHaHA O4YeHb BBICOKOE NpeJOMJIeHHe, a TaKKe GOJbIIEI HaCTHIO
pe3kas aHOMaJbHasaA HHTep(epeHUHOHHass OKpacka. Exsa Ju MOKHO
CMelIaTb amaTUT C TPEeMOJMTOM, pa3Beé B TOM CJyuae, KOrja Bbl
HMeeTe C MATOK pPaspe3oB MOCJAeJHEr0 ¢ HH3KOH HHTepdepeHIHOH-
HO OKpackoii. 'B TakMX CeYeHHAX Yy TPEMOJHTA eCTh CHafHOCTh, H
VAJHHEHHE Y HEro BCerja noaoxuTeabHoe. Takke Hedb3s CMemaTh
5TH MHHEpaJbl NPH KOHOCKONHMYECKOM HCCAeJI0BaHHH. - TpeMoauT
BRaM JacT B CEUeHHWH SCHYK HHTep(epeHUHOHHYI0 Yhurypy. Anmatut
OYeHb TPYJAHO JAaeT HHTepdepeHUHOHHYIO (HUrypy, B KOTOPOH Aaike
GeablX IBETOB Bhl B LIAH(DAX HOPMaJBHOH TOJIIHHBI HE YBHAMTE.

156. C amatuToM Hajxo OHITh OYEHL OCTOPOKHBIM TOTOMY, 4TO
BCIEJCTBHE YKa3aHHBIX B OCHOBAX KPHUCTANIOONTHKH OOCTOATENBCTE,
BIEKYIIUX 3a co0oit mnoseleHHe WHTep(EePeHUHOHHON (PUrYpHI B
TOM CIy4ae, KOrja y Bac Ha CTOJNHKE MHKPOCKOINA HUKAKHX BEIIeCTB
Her (sta durypa gaer BHAMMOCTH OJHOOCHOTO MOJOXHTEJILHOrO
KpHCTaana), Bbl MoxeTe Hab/M0AaTh Yy amaTuTa JBYOCHOCTb WJIM MO-
JOXKHTENbHBIA 3HaK. TONBKO MPOBepKa Ha TOJCTHIX HIIH(ax MM
Ha (beOpPOBCKOM CTONMKE MPEeAOXPAaHHUT Bac OT CIIHOOK.

ARganysur

157. Caexyromuit Munepan anpanysur: AlSiO;=1 moa. Al,O, +'
-+ 1 moa. SiO,; oueHb He3HauuTenbHOe KoauyecTBo Al,O; Moxer 3a-
Memarbes Fe,O, u uactbio Mn,0,!. Pro ouenp GorarThlii rIHHO3E-
MOM CHIHMKaT, COJepXKallHi B MOJEKYJASPHOM OTHOWIEHHH CTOJBKO
e KpeMHe3eMa, CKOJbKO W TAHHO3eMa. AHZanysuT pomOHYecKOi
cuHroHHHu. [lpH3aMaTHyecKue KPHCTAMIBI; WHOTJA B paspes3ax maaer
napairesorpaMMel U poMOBL. 3TO OTHOCHTCA K KPYNHOKPHCTAJNIH-
YECKHMM aHJaJy3uTaM; HepejKo BCTpPeuaeTcss B 3epHaxX, HHOrZa B
BHJE, TaK CKa3aTb, suMeHHbIX. CnaitHOCTh MpH3MarHueckas Mo 3-i
npusme (110) ¢ yraom, ouens Gauskum K mpamomy (89° ¢ JMIIHEM).
IIBOAHHKOB y aHmaay3uTa He oO6GHapy:xeHO. AHZATy3HT OOBIKHO-
peHHO GecuBeTeH, HO MHOTAa GbiBaeT OKpAILIeH B MACHO-DO3OBHI H
JKeNITOBATO-PO30BLINA 1BET, IMPHUEM 3Ta OKpacka (4TO SBJAAETCH
OueHb XapaKTepHBIM) OOBIUHO pacmpejensieTcss Mo OJHOMY H TOMY
e 3epHyY aHxaay3HTa HepaBHOMepHO..HHOrza ou ryme okpauies B
IleHTpE, MHOT/Ia K KPasM, HHOrJa OKpacka mjer naTtHucto. O nieo-

1 B mapranneBsoM aHmanysute, BupHaune, Haxomwtcd no 7°, Mn,0,  Becbma
penknil MHHEDAT, ApKo3eseHu B mandax, pesko NAeoXpoHpPYOWHA 10 ApKOro sene-
HoBaTo-#eaToro usera ¢ 2V = 4 71°, Ne — Np = ok. 0,030 u Ng = ox. 1,69. O6na-
pywen nenasHo M. C. Kopwnackum B paitone Tumntona (Aananckwit oxpyr) n Bope-
HaeeckuM Ha Ypane (eme TouHO 3jech He Nokasan). B nocnendee epems maiizeno
eue 5-0¢ MecTopoxnenne storo munepana B Beasruu (Kopam) u 6-0e B Munycus-
ckom okpyre (B. Il. Tumodees).
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‘iponpye'r, NpHYeM MACOXPOH3M TOYTH BCerja TakKOB, KaKk V poMOH-
4eCKOro nupoxceHa: mo ock Np po3oBHi OTTeHOK, a no ocu Ng
,3€JIeHOBATHIH OTTEHOK.

158. AnganysuT THINHYHBIA KOHTAKTOBHIH MuHepaa. OH ocobeHHO
yacTo HaOmeAaeTcsd B KOHTAKTaX MHTPY3HBHBEIX TMOPOJA C YIAHCTHIMH

* IIMHUCTBIMH caaHuamMu. Bl aTom ciyyae OH HHOrZAa COMEPKHT MHO-
FOYHCJIEHHEIE BKAYEHHS YIVMHCTLIX BElIEeCTB, PacroJaraliiuxcs mno
KpHCTAMIOrpa()uuecKuM HanpapJeHHaM aHAaay3uTa, H JaeT B Torle-
PEYHOM CEYEHHHM KpecT, a B NPOJOJBHBIX CEUEHHAX IapalienabHble
JJHHEe TOJOCKH VIJIHCTOrO BellecTBa. TaxWe aHAATySHTHI Hasbl-
BAOTCA XHACTOJMTaMH. [IpympesoMiaeHHe y aHaany3uTa kojaebaeTcss o
or 7 po 11 teicaynwix. [lpenomnenue konaebaerca ot 1,629—1,64
no Np no 1,639—1,647 no Ng. ¥roa onTHyeckux ocei oxono — 80°.

159. Kak ykasano, aHjady3uT THNHYHBI KOHTaKTOBO-MeTaMop-
uueckuit muHepain. Berpeuaercs Takxe B H3BepKEHHBIX NMOPOJAX,
HO NOAO0OHO KOPAHEPHTY SIBJAAETCH 3JeCh YYIKAKOM, MOJYyYHBLIHMCHT
OT BILIABJEHHS B 3TH H3BepMeHHBIE TMOpPOJLI IOCTOPOHHHUX Macc.
E kpucraanuuecKHx caaHLaxX AaHZAMy3HT PeNoK. 3Jecb ero 3ame-
[1a0T JHCTeH H CHAJHMAHHT.

160. Annmany3uT MOXHO cMemaTh ¢ amatutom (m. 153), ¢ Toma-
aom (n. 147), ¢ pucreHoM (cM. m. 263), ¢ MEJIHANTOM, LOH3UTOM H
Be3YBUAHOM. Y JHHEHWe Yy TOCJAeJHUX TpeX MHHEpalOB MOXKer
OBITH H MOJOXHUTENLHEIM M OTPHLATENbHBEIM; Y anaTUTa OHO TIOYTH
Bcerfa ObiRaeT OTPHUATENbHBIM, 32 HCKJAOYEHHEM HEKOTOphIX doc-
¢oputoB. Takum NPoOCTHIM CNOCOOOM MBI HMHOT/Aa Cpasy MOMKeM
HMCKJIIOYHTH 9TH MHHepananl. Kpome TOro, mociejHue HMEOT ropasiao
Godqblee TIPEJIOMIEHHE.

161. OueHp Jerko cMemaTh aHAAAY3HT C POMOHUECKUMH MHPO-
KCeHaMH, B OCOGEHHOCTH C THOEPCTeHOM. B cayuae Haauuus $ICHO
VIJMHEHHBIX 3epeH OTJAHYHE aHJANTy3uTa OT THMNEePCTeHa MOXKHO
Jerko M OBICTPO NMpOU3BECcTH. AHIAMY3WT HMeeT NOYTH BCErja OT-
pHIlaTeIbHOE YAMWUHEHHEe, THMePCTeH. BCerjga HMMeeT IOMOKHTEILHOEe
VAJUHEHHE. 3aTeM 3TH Ke MHHEpPanbl MOMXKHO OTJHYHUTH MO TIPEaOM-
JeHu0. Y. aHjaJy3uTa TpeoMIeHHe He MOKeT 6uITh Bbrme 1,65, a y
POMOHUECKODO MHPOKCeHa NpeJoMJeHHe HE omyckaercs Huxe 1,655.
Hakownen, MoKHO, MOXKanyli, eCTH He PYKOBOJCTBOBATLCH XHUMH3MOM,
cMemarb anjamysur ¢ TpemoanToM (cM. m. 176), a Takke HHOrja C
cuamumanurom (m. 201).

PRy Xl Meaunur

162, Caenyromuit munepan MeduwintT. OH COCTOMT H3 MOJIEKYJ:
renesura — Ca.(Al, Fe).SiO;, axkkepmammra Ca(Mg, Fe)Si,O; 4 Na,O
(capkoaT) - u3butok Si0,. 3TO MHHepan OYeHb CJIOMKHOro CO-
CTaBa, H KOHCTHTYIMSA €ro 10 CHX MOp XOpoilo HeussectHa. BooGmie

MPHPOAHbIE METHAUTH COCTOAT M3 TeJEHHTOBOH MOJEKYJHl M aKKep-
MaHUTOBOH, Hepeako Takike mpucyrcrsyioT Na,0O u SiO,. Meauaur
MHHepan TeTparoHanbHbii. OGpasyer ToHkHe TaGIMYKH, KOTOpPHEe B
paspese naioT WM GoJee WA MeHEe W3OMeTpHuYeckHe (OpMBI, HIH

« IeHCTHl. DTO OJHOOCHBIH MHHEpad; OH MOMXeT OBITh H MONOXHTENb-
HEIM H OTPHLATEJLHLIM, H Ja)xe B OAHOM H TOM XXe 3epHe MOMKET
B OAHOA wyacTH ObITh TNOJQKHTEJAbHHIM, B JAPYro# 4actH OTPHLA-

-
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TeNbHBIM. YIMHHEHHe TeHCTOUeK M TMOJOXHTEJAbHOE M OTPHIATENb- .
#oe. Cnaiinocts B nnmdax HaGmcTaeTcss OueHb PEAKO M BHIpa-
xaercss o6bikHOBeHHO 1—2 Tpemuakamu. CnafiHOCTh 3Ta THHAKO-
HJanbHas H, CJAeNOBaTeNbHO, B pe3pe3ax MA0MKHA AaBaTh NpsMoe
Ioracasie npH a000M HAKJIOHE TPeIluH K naockoctd mauda (noxa
3TH TPEIIWHBl BHJIHBI — CM, MATOE NPaBuJo, M. 17), Tax Kak MeTHJIHT
onnoocHel#t MuHepan. laer emre cmafiHocTs no 3-i mpusme. Ho B
umchax aroli cnanoctu (110) He mabaonaercs. Menwaur B 1AM~
¢rax pewe GoiBaeT GecuBeTHHIM, yeM oxpameHHHIM. Ho okpacka ero
ouenp crabas. DTo CKOpPee OTTEHOK — OYPOBATHIN MM KEJATOBATO-
6ypoBateiii. ITpemomaenwe mno Np (Ng) 1,639—1.658; no Nm
1,632—1,669. Ievnpenomaenne kogxebaerca ot 0,004 mo 0,005,
Huorpa aro xonebHanwe OBIBaeT oueHb pe3kuM u aoxoxut xo 0,007
(naror maxe 0,011) m He Tak peako magaer xo 0, Tak uTo MHHEpan
CTAaHOBHTCSI H30TPONHBIM. DTO TMOHATHO M3 TOTO, YTO MEIHJHT B
ONIHOM H TOM K€ 3epHe MOXeT ObITh M MOJOXHTEIbHBEIM H OTpH-
nareabHbIM. Clie10BaTeNbHO, HHOTJA MOXET AeNaThbcsl M TeM H JpY-
UM, T €. CTAHOBHUTLCS M30TPOTHBIM.

163. Meauaut — oueHb peakuit wmuuepaa. OH BCTpeuaeTca B
CHJIBHO OCHOBHBIX IIETOMHEIX M3BEDKEHHHIX Moponax. Berpeuaercs
nosToMy ¢ HedenHHOM, a TakKe B OCHOBHBIX NIETOUHBEIN MOPOAAX
¢ GOJBITUM KOMUYECTBOM NHPOKCeHa W oauBrHa. B PCOCP menn-
JQWT M3BECTEH Ha KpaiHeM CceBepe, a B MOCJAE/HEe BpPeMs OTKPHIT
B [oproit opun. [ToeuauMoMy, METHAUT NMOJMYYAETCH OUEHb YACTO
NpH THOPHAM3ALMH MOPOJ, a HMEHHO TPH BIJABJIEHHH B IOPOJH
H3BECTKOBBIX Macc.

164. MesuanuT HMeeT aHOMaJbHYI0 HHTepdepeHIIHOHHYI0 OKPACKY,
O4eHbh HHM3KVIO, TAK UTO OUEHb YaCTO JMaeT OYeHb TYCKJAYI0 uep-
HHJIBHO-CHHIOID MJH HEHTPaZbTHHOBO-CHHEro IBera wuHTephepen-
IHOHHVIO OKpacky. B aTom cayuae ero jerko ObiBaeT cMmemartb C
I[OM3UTOM, HO HOM3HUT HHKOTJAa He GHIBAaeT OKpAaIeHHBIM B HmHdax
HOPDMAJBHOW TOJIIWHE,, TAK YTO B 3TOM CJAyHae Da3THYEHHe 3THX
JMBYX MHHEpPATOB OYeHb NPOCTOE, TaK KAK MEJHJNUT uyanie OniBaer
OKpalleHHLIM, XO0Ta ¥ oueHb cnabo. C Jpyroif CTOPOHBI, TOYHBIMY
METOJNAMH 9TH MHHEpansbl Jerko OTJanuuTh. Memuant Goabinel
YacThi0 OXHOOCHBIH OTDHIATENbHEIH, IIOM3HT — JBYCCHBIH TOJOMXKH-
TeJbHBLIH, PEIKO OJHOOCHBEIH M TAKKE IMOJOXKHTEAbHBIA. ¥ METHAHTA
CHaHOCTE HADMIONAETCST OYeHb PEAKO WM B BUIE HEGOJBLHIOTO YHCIa
TPEIMHOK; V IIOM3UTa CMAifHOCTL BBIDAXKEHA B HITH(AX OTYETIHBO.

165. MeauanT MOXKHO CMeNmIaThb TAKKe C Be3YBHAHOM, KOTOPHIH
MOJKEeT 1aBaTh TOYHO TAKHE JKe aHOMaJbHble 1BeTa HHTepdepeHinH,
Kak ¥ megauaut. OTauune OyxeT Mo TNpeaoMIeHW0, ropasno Goaee
BHICOKOMY V B€3yBHaHa, M MO acconHanui. Be3vBHaH — KOHTAKTOBHIN
MHHEPAJT M COMPOBOKIAETCA KOHTAKTOBBIMHM MHHEpalaMH — MHPO-
KCEHOM, BOJJIACTOHHTOM, rpaHatoM B T. 1. MemuaHT MOXHO CMe-
marb C aHAAAV3HTOM. ¥ aHmasy3uTa HBeT HHTepdepeHUHH BCerpaa
HOPMAaJbHBI M 3aMETHO BHIINE, YEM Y MEJIHIHTA.

BoanacTtoHuT
166. Cneaviomu#t muuepan GyneT BONAACTOHHT Ca810. 310 mu- *
Hepanx MpOCTOro COCTaea, T. €. OH COMEPIKHT OJHHAKOBOE MOJIEKY -
JSPHOE KOMHYECTBO OKHCH KaNbUHA W KPEMHEKHCHAOTHI; 3TO Ta-
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KO# e, TaK CKasaTh, CUJMKAT B OTHONIEHMM H3BECTH, KAKHM $iB-
JFETCA aHAANy3MT B OTHOINIEHMH TaHHO3eMa. Ho B TO Bpems kax
IIOCAeIHUI MHHepanl OOBIMeH B KOHTAKTHBIX GOTaTHIX TJIHHO3EMOM
Nopojax, BOMNTACTOHMT B KOHTAKTHHIX H3BECTHAKAX ropasfo Goaee
penok. HMuorna naGaiojaercs B HeM NPHMeCh MArHE3WH, HEMHOTO
rauHO3eMa W HeGOJAbINOoH H3OBITOK KPEMHEKHCAOTH. BoanacToHUT
MOHOKJIMHHO# cuHronuu. Jlaer rabavuarbie MJAM YAMMHEHHO-TIPH3-
MaTHUYeCKHEe KPHCTAMAdbl, a TaKXKe JHCTOYKH, PaIHalbHO-IVYHCTHIE
obpasoBanusi ¥ HHOrja poserkd. CrnafHOCTb COBepIUeHHAas MO ABYM
OHHAKOHAAM, 3-My B 1-My, C YrJaOM MExAY TPeUlHHAMH STHX Chai-
HOCTEeH Ha IMIOCKOCTH 2-rO MHHAKOWJAa, PaBHBIM Oxodo 74°. ¥ Boa-

JacToHuTa Habmomaerca eule crnadHocTh no npuamam (101) u (102)
JBOHHUKY BCTpeualoTCs MO TaKoil e (POPME, KaK M Y NHPOKCEHOB
u am(pubdonos, 1. e. no (100). TIpenomaenne no Ng ot 1,632 no 1,635
u no Np or 1,618 no 1,621. Nm=[010], £ [001] Ng=ok. 58°, Xa-
pPaKTepHO, YTO BOJIMIACTOHHT MMEET HH3KOoe JBYIpeJOMIeHHe, KoJaed-
Jiomeecs ot 0,014 mo 0,015 w He nmoauumarimieecss Beimre 0,017,
Takxe xapakTepeH HeGOJBUION OTPHUATENbHBIH YrOJ ONTHYECKHX
ocefi, oxono 40°, ¥ TaKkKe THMHUHA OTYETAMBAs HAKJIOHHAs AHCTIED-
cus, HaOmoparomascs B WaAHdax, MNpHYeM B NPOTHBOMOJOXKHOCTH
TPEMOJUTY & > b.

167. BoanacTo4UT CPaBHHTENLHO DPEAKHH KOHTAKTOBN-METaMop-
(hruecknit MUHEpaa, BCTPEUARIUMIICA B H2BECTKOBLIX MOPOAaX. ITO
MHHEpPaJ BLICOKOTEMNEpPaTyPHbIH, HHBIMH CJAOBaMH, BCTpedaeTcs
TIPEMMYLIECTBEHHO B TAyOHHHBIX 30rEax. MHorjaa BoaaacToHuTr Obi-
BAeT NHEBMATOJHTHYECKHM MHHEPaJIOM.

168. Boanacronur MOxHO cmematb ¢ TpemoautoMm. Camoe ner-
KOe OTJIHYHEe, N0 KOTOPOMY MOMHO ero cpasy pacnosHarb NpH Mo-
MOIIH NPOCTOH MAHHUMYJAAUMH, 3TO TO, UTO TPEMOJUT HMeEeT TNOJO-
WHTEMLHOE VIJHHEeHHe, a Yy BOJNNACTOHHUTA YAJHHeHWe ObIRaeT W TOo-
NOXHUTENbHBIM M oTpHUaTenbHEIM. Crenylomui mnpocroit  cnocol
PasTMYeHHsT MOXKHO Cpa3y MPOHM3BeCTH B paspe3ax, A2 HMEelTCH
ABE CmadHOCTH. ¥ TPeMOJUTa B Pa3pe3aX C JBYMS CHaHHOCTSIMHU
Yroa Mexay iMocJaeTHUMH He MoxeT OuiTh Beimie 60°, ¥ Bommacto-
AuTa OH paBed 74° MIM HECKOJbKO HHIKE, B 3aBHCHMOCTH OT pas-
pesa, HO HUKOTJIa He MOXKET yrmacThb HHxe 6() Jaxe ecau MU3MepsTh
Yyroa MeXJAY HAKJIOHHBIMM TPEHIMHAMH. Kmme TOro, V TPeMOJHTA
xBynperoMaenue kKomaebaerca or 22 no B2 Teicqumbix, y Boanacto-
HuTa He Joxaumaercs soigue 0,017, Haxonern, TPEMOJHT HMEeT yroa
ONTHYeCKHX oceit He HuKE 75° M OTPUIATENBHBIN, YV BOJIACTOHUTA
Yyroa ONTHYECKHX oceli paBeH ok. 40° m Taxxe OTPHUATENLHBI,
npuueM y Tpemoauta o < v, Yy BOJMJACTOHHTA p>v. J Ttaxk noaro
OCTAHABJIHBAIOCH HA CPABHEHHH 3THX JABYX MHHEPAJOB MOTOMY, 4YTO
H TOT W JpPYroii BCTPEUAOTCA YacTO B M3BECTHAKAX, H CJIeNOBa-
TENbHO, JErKO OJHH W3 HUX NPHHATH 3a APYTOH.

169. BoanacTOHHT MOMKHO CMEIIAaTh C SNHJIOTOBEIMH MHHepa-
namu. Ou orauuaercs 1Mo ropasno 6ojee HH3KOH NPENTOMIASEMOCTH
H 0 QHOMAJbHHIM unz TaM WHTep(hepeHUHH V 3MUIOTOBLIX MHHE-
panos. Boanacronur umeer npenomienue 1,61—1,63 u HopmanbHbIE
lBeTa HEe BhIIIe OPAHKEBHX M KPACHHX B ULIH(BAX HOPMAILHOM
TOMNUHEL. B HEKOTOPHIX pe3pe3ax BOJMACTOHHT MOMXKHO CMeIlaTb
_emle ¢ anatuToM. Ecan B mande 3epen Mano, TO MOXET CAYYHUTHCH,
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4yTO BCE OHH OyAYT B TaKOM MOJOXKEHHH, UTO HHTepdepeHIHoHHas
okpacka GygmerT He BeIme cepoil. B TakoMm cayuae Mbl OyJEM HMeTh
OTIHYHE OT amaTHTa MO YAJHHEHHIO. ¥ BOJJIACTOHHTA 9TO YAJHHE-
HHEe H IOJOXHTEJbHOE M OTPHLATENbHOE, Y amaTHTa VAJIHHEeHHE
Bcergza (kpoMe HeKOTOpPHIX ¢ocdopUTOB) OTpHUATENbHOE. & ana-
THTA cnaiHOCTH HeT. Hakowen, npu TOYHOM METOJe 3TH MHHEPaJbl
CMelaTb HUKaK HEBO3MOMHO. ANATHT M BONJIACTOHHT, B CEUCHHH,
6JH3KOM K ONTHYECKO# OCH, Jake Ha KOHOcKome OyAyT pesko oT-
JHYaTbCs APYr OT Jpyra: [y anatuta (pUrypa HesiCHasi MJIH [OYTH
He3aMeTHasi; y BOJJACTOHMTA, B CeUeHHAX, ONH3KHX K ONTHYECKOH
OCH, TOJyuaeTcsl scHas (pUrypa JBYOCHOTO MHHepaja € MajabiM
YyIJIOM ONTHUECKHX OCEH.

INMpenur
170. Cnenynomuit Mmurepan 6yner y Hac NPeHHT
(H,Ca,All,Si;0;.)

HHorga mnpuMech Fe.O, u caeast Mg, Mn uy menoueit. Cunrouns
pomOuyeckas; BCTpeuyaeTcss B BHJe 'Tabauuex, NMPU3MOUEK, WHOTA B
BHJIE JYYHCTBIX arperaros, TAKe B BH/JE 3€pHBIILEK, HAaNOMHHAIO-
IIHX YeMYHKH MYCKOBHTA; Hepeako OblBaeT cTOAOYATHIM; YIMHHE-
HHE paspe30B TO NOJOXHTeNIbHOE, TO OTpHUaTenbHOoe. CnafHOCTHL
ortuerausag no 3-my nuHakouay (001). JpoiHHMKOBbIE 06pa3oBaHUA
BCTPEYawTCs JAOBOJBHO YacTo, npudeM Hab/I01aeTcss HEYTO BpoJe
MOMHCHHTETHYECKUX JBOHHHUKOB, MepPeKpPelHBAIOIIHXCSl B 3aBHCH-
MOCTH OT paspe3a moj yriaoM, GIM3KHM K NpPSAMOMY; HHOTAA MUHE-
pall pacnagaercss Ha CeKTOPbl, OPHEHTHPOBKA KOTOPHLIX HECKOJIbKO
pasiMyHa, HO B mIAH(ax SCHO 3aMeTHa, INPHYEM XapakTep 3TOro
0b6pa3oBaHuA YCTAHOBHTL He yjaaercs. BeposiTHO, yacTo npeHdT obpa-
3yeT TakKe CyOMHMKPOCKONHYECKHe JBOWHHKOBEIE 00pa30BaHHs,
Gaarojaps ueMy M TOfIBISAETCA y HEro aHoMalbHasg HHTep(epeH-
nnonnass oxpacka. Nm==[010], [001] =T0 Ng, To Np. Ilperomre-
Hue B npepexaax 1,615 xo 1,665. IIsynpesomaeHue y npeHuta Komaes-
aercst (M 3T0 OOCTOSITENBCTBO OUEHb BAXKHO OTMETHTb, MOTOMY 4YTO
B HexoTOpHIX TabGmuuax srtoro Her) or 20 moutH A0 33 THICAY-
HBIX (cripaBouHMKH 0ObIKHOBeHHO JnarpT 0,033); HexoTopBIE, Ypalb-
OKHe H aiTafiCKHe MPeHUTHl WMEWT npeaomiaeHue ot 24 no 26 Thl-
CAYHBIX. YTOJX ONTHYeCKHX oceli OGoJblueit YacTbid  JIOBOJBHO
nocrosHed — muoc 68°, maoc 69°, Ho uHOrxa omyckaercas jpo 0°.
B arom cayuae 3TH NPEHHTHl KaK pas H JAlOT CHJIBHYIO JHCIEPCHIO
p<<v M aHOMAJbHYI0 HHTep(epeHUHOHHYI0O OKpAacKy, COBEepIIeHHO
OTYETJIHBYIO JAa)e B TOHKUX mHdax. 1o 06GCTOATENBCTBO Cay-
JKUT OTJIMYMEM TNPEHHTA OT CXOJHOr0 ¢ HUM IEeOJHTOBOrO MHHepaJja
ToMcoHHTA. [lpeHHT ¢ GOJBIIMM YrJOM ONTHUYECKHX oceir 710 60°
NOUTH He JHCNEpPrHpyer, mpHuem. gaet g >v. OH GecuBeTHHIH HJIH
oyeHb c¢1abo GypoBaThIi. .

171. Berpevyaercs npeHuT OGHIKHOBEHHO B MYCTOTAX OCHOBHEBIX
NMOpPOJ, HHOIJIa B JKHUJIKAX, Tepecekas TMOCJAeIHHE; BCTPEUaeTcs
4YacTo C TAKUMH MHHEpAJaMM KaK KaJbLHT M LEOJHTHI; HHOTAA YKa-
3bIBAIOT, YTO B TeX 'MECTHOCTAX, TJ€ HaXOMUTCA [MPEHHT, C HHM
(BAi3aHbl OBIBAIOT MEJHBIE MECTOPOXK/CHHS. Ilpenur wacro BeTpE-
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yaeTcs Takxke B am(pHOOMHTaX H KPHCTAMIHYECKHX CHAAHIAX, SIBAASCDH
BCerja THIHYHBIM TOCTEPHOPHBIM MuHHepasoM. MHuoraa Hauneao
NICEBAOMOP(H3HPYET NAArHOKIA3HL,

172. TlpeHuT MOXHO CcMeHIaTh C LIECTHTOM — TOMCOHHTOM, O KO-
TOPOM s1 BaM He YIOMHHAJ, TaK KaK OH ellle peKe BCTPEuaercs, yem
NPEHUT. DTOT MHHEDPAJ BCTPEYAETCS HMHOTAA B COBEPLIEHHO aHAJ0-
IMYHBIX MNPEeHUTY ycaoBusaX. OrTauuue BO3MOXKHO 1O JHCHEPCHHA
(m. 170, xoHeuw) ¥ No NpeTOMJEHHIO. Y INpPeHHTa NPeJOMJIEHHE He
omyckaercs Huxke 1,61, a y ToMcoHHTa B OOJBIIHHCTBE CeYeHHH
NpejoMJeHHe MeHplile, YeM y KaHajckoro OGaab3aMma.

173. 3areM npeHUT MOMKHO CMeIlaTb C TONA30M, C BOJJIACTOHH-
TOM HJH aHAaJy3uToM, HO VY NpPeHHTa ropasjo OoJbluee AByHpe-
Jdomiaende. OT snMHAOTOB OTJIHYAET €ro TMOJOMHUTENbHBLIA 3HAK, NO-
JOXHUTEJbHOE YAJHMHEHHE, PacnoJokKeHHe MJIOCKOCTH ONTHYeCKHX
ocelf Mo YAJHHEHHIO MW TNpeJoMaeHde (OTCYTCTBHE fICHOH LIarpeHe-
BOH. moBepxHOCTH), OT MYCKOBUTA MPEHHT OTIHYAETCA mo 3HaKy 2V.

TpemMoaur

174, Caenyionuit Musepan TpeMoJuT. OOBIKHOBEHHO MHCATH
tdopmymy ero tak: CaMg,Si,0,,, Tenepp mumyt H,Ca,Mg,Si;0.,.

TpemosuT HMHaue elle HasbBaeTcsi FPaMMaTHTOM; OTHOCHTCS OH
K rpylne MOHOKAHHHBIX amM(pu00JOB, 0 KOTOPHIX MOAPOOHO Gyay
rOBOPHTH B TIpYyINe OKPAallEeHHBIX MHHepaloB. TpemoJHT BCTpe-
yaercst, OOJbIIEH YacTbi0, B BHIE YAJHHEHHBIX NPU3M H, KaK BBl
3HAeTe, HA3LIBAETCS JYYHMCTHIM KamHeM. MHorza rtoaumipHa [npusmo-
YeK ONyCKaeTcd A0 TOJIIMHBI BOJOKOH, KakK § yie TOBOPHJ, H Ta-
KOH TPEMOJHT MOXET HaXOJAHThCSl B BH/JIE BKIIOUEHMH B KBapue.
CnaiHoctb, Kak y Bcex am¢pubonos, no 3-eii npusme (110), ¢ yraom
0K0JI0 56°, H HH B KaKMX paspesax 3TOT YroJa Mexay CnaiHOCTAMH
NpPU3Mbl HE MOXKeT B mwandax noxHumatbes seime 60°.1 310 MOKHO
BHIBECTH H3 YKA3aHHBIX BAM B OCHOBAaX KPHCTaJJIOONTHKH coobpa-
me;»mn .3arem, Kak y Bcex am(pubGoa0B, HaOJOZaeTcs CHaiHOCTb
Mo 2-My NHHAKOHAY, 4 B 9TOM OMiOLIEAHH HAJO OBLITH OYEHb OCTO-
POKHEIM NOTOMY, UTO 3Ta CHAHHOCTb [0 BTOPOMY IHHAKOHILY, €CJiH-
OHA HOpMajabHa WaH 6JH3Ka K HOPMAJIbHOCTH K UMY, MOXKET JaTh
BAM NpsAMOE TOracaHue, W BBl JErKO MOXeTe OWHOUTLCA M NpH-
HATH 3TOT TPEMOJHT, CKaxeM, 32 MyckoBHT. Kpome TOro, B Tpemo-
JUTe HHOTJa BCTPeuYaercs OTAEABHOCTh MO 3-My HHHaKouAy. lIBoii-
HUKH mo 1-my muHakouay | (001) — rak Ha3biBaeMbii OOBIKHOBEH-
HELH Aaa ampu6ONOB H THPOKCEHOB 3aKOH. Huorza nabmogarorcs
MOMHCUHTETHYECKHE JBOMHUKH, HO MMeiTe B BHAY, UTO IMOJHCHHTE-
THUYECKHE [BOHHHKH MOTYT TOJbKO Ka3aTbCsl TAKHMH, HA CaMOM
Jene SBAASACH MPOCTHIMH JABOMHHKaMH. ECIH 110B HAKIOHHBIA H OAHH
MH/HBK/ - IEPEKPHIBAET JAPYro#, TO OB Yy Bac OyJAeT NpeacTaBiasaThCs
B BHJI€ TOHKOH NOJOCKH NEPEeKPBITHS, Tle MOMXEeT NOJAY4YHThCs ApY-
roii uHTEp(EPEHIMOHHBIH IBET, OTAHYAIOIHACA OT uBera O000OHMX
HHIXUBHIOB ABOHHMKA; Bbl OyJeTe MMeTb Kak Obl MOJHCHHTETHYE-
CKHil JBOWHMK, COCTOAIIWI W3 TPEX HHAMBHAOB. Mexny tem cpen-
HEf noJocka (TPerbs) SIBASETCA Pe3yJbTaTOM JIEPEKPBITHA NEPBOro

1 Cm, OcHoBw, npunedanue k m. 100,
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MHIHBHAA BTOPHIM HAM naobopor. B muudax Tpemoaur Bcerna
JNo/KeH ObITh GecUBeTHHIM. 3aMeTbTe, €Cad BbI MMeeTe caabosene-
HOBAaTHIii OTTEHOK, TO 3TO OyJeT He YUCTHIA TpemMoauT (MarHui 3a-
Mem[aercsl eje3oM B HeGOJbIION Mepe), a AKTHHOJMT.

175. Oco. Nm | (010), yroax mnoracanus Ng [001]=or 10
mo 20°. Ilperomaenne mensietcs B npejenax ot 1,60 xo 1,63, a asy-
NpeIOMJIEHHE, KaK 1 'ViKe YKa3bniBaJd, oT 22 10 32 THCAYHBIX. YTOX
ONTHYECKHX OCeH OTpHLATE/bHBIH, He MeHble 75°, OGLIKHOBEHHO Ke
HeCKOAbKO, 6oabme 80°, u xo 88°. Jlucmepcust 3ameTHa NMPH KOHO-
CKONMHYECKOM HCCJE€JOBAHHH Jaxe B TOHKMX HIIM(ax W, Kak Aiad
6ONBIIHHCTBA POrOBBHIX OOMAaHOK, MMEET CHMBOJ p < U ., Y IJIHHEHHE
y TPEMOJIHTA BCErJa MOJOKHTEAbHOE, U 3TO TOXKe OYeHb XapaKTepHO
Jiifi BceX OOBIKHOBEHHBIX (He WIeNOUYHBIX) poroBbix obmaHok. Tpe-
MOJIMT — THNHYHBIA 3NHMarMaTHYeCKHH MMHepaJ Mo MarHuicojep-
MAIIHM CHJIMKATaM: OJHBHHY, POMOHYECKHMM NHPOKCEHaM H T. 1.
Munepan 3TOT BCTpeYaeTcs 4YacTO H B KPHCTAMIHYECKHX H3BECT-
HAKax. i

176. Cmemarh MOXHO TPEMOJHT C aHAAMY3HTOM; OTAHYASTCH OH
OT MOCJEJHEr0 Jerdye BCEro MO CBOEMY MNOJNOKHTEABHOMY VJJIHHE-
HHIO, 'a TaxiKe IO ABYNPENOMIEHHIO, y aHAAJy3HTa He MOXeT OBITh
BETHOH HHTED(EPEHIHOHHON OKPACKH, MJIH 3aMeTeH TOJIbKO KeJ-
TOBATBEIH LBET, a4 Yy TPEMOJHMTA SICHbIE HHTep(epeHIlHOHHBIE IBETa:
JeJThe, CHHHe, (DHOJMeTOBble M T. . ¥TOJ CNAHHOCTH Y aHjanysura
okono 90°, y TpemoauTa He MoxeT GuiTh Bhme 60°.

177. TpeMOMHT MOXHO CMEWIaTh TAaKXKe ¢ BOJJAACTOHHTOM
(cm. m. 168), ¢ amarutoM (cM. 1. 155) u ¢ moutH GecUBETHBHIM B
mzHpe peaxkum am@uboa0M — rpIOHEPUTOM. 3Jech OTIAHYHe BO3-
MOXHO TOJBKO F10 TNPEJOMJIEHHIO; ¥ TPEMOJHTA OHO MeHbIIe, YeMm
y amaruta, M koaebaerca ot 1,604 no 1,630, a y rpioHepura
6oabme 1,7,

178. Muorza B oueHb MAJEHBKHX 3€PHAX TPEMOJHUT MOMKHO CMe-
IIaTh € MYCKOBHTOM; B CAy4yae HaAJM4YHs CMAaHHOCTH Takoe cMelie-
HHE HEBO3MOKHO, MOTOMY YTO Y MYCKOBHTA BO BCeX CEUYEHHAX JOJ-
XHO OBITH MpAMOE NMOracaHueé OTHOCHTEJbHO CHAaHHOCTH, Y TpeMo-
JHTAd MOYTH BCIOAY 6y,£[€T KoCoe mnoracaHue OTHOCHTECJbHO TpEUIHuH
NpU3MATHYECKOH CHAaHHOCTH, M TOJLKO B MCKAIOUHTEJIbHBIX CAyYasX
MOKET MOJy4dHTbCs npsaMoe mnoracanue. [To aBynpeaomieHHio Tpe-
MOJIHT TaKKe MOXKHO OTJHYHTH OT MYCKOBHTA; Y TPEMOJHTA OHO
QUeHb PeAKO JIOXOJAHT 10 32 THICAYHBLIX; ¥ MYCKOBHTA BCerja IOYTH
okono (,040—0,042. Hakonelu, OoT TPEMOJHTA JErKO OTJIHYHTH MYy-
CKOBHT Mo npejomJeHdio (He Beime 1,6), y Tpemoaura g0 1,63.

179. TpeMOJHT MOKHO CMeENIaTh HHOTJAa C IHPOKCEHOM, KOTO+
pBIf, OCOOGEHHO B KOHTAKTHBIX POTOBHMKAX, JErKO TNPHHATL C Tep-
BCTO B3rasja 3a TPEMOJHT. TpeMOJMT OTJAHYAETCA IOy Yray mora-
CaHHf Pa3pe30B OTHOCHTENLHO CHAWHOCTH MJH OTHOCHTEJIBHO V/JIH-
HEHHsI, eCIH CNaiHOCTb He BHJAHA, a MMEHHO: B pa3pe3ax, Jaloliux
CWHEBATHIe, 3€JEHOBAaTble HJAM 3€JEeHOBATO-XKEeJATOBaThle IlBeTa
untepdepeHiuE BTOPOro MOPAAKA, y TPEMOJHTA YroJa TMoracaHug
He Moxer GoiTh Bbimme 20°, y mupokceHoB OH G6oabme 35°. [pu-
JIeTCsl elile pa3 OTMETPUTH OTHOCHTEJNbHO YIVIa MOTracaHHs TakuxX 3e-
peH NUPOKCeHOB M POrosuiX ob6manok. Ilpu jpocTaTouHoy KoaHue-
CTBe 3epeH ITHX MHHEpPaJOB B WJAH(peE ropasao mpouie W He MeHee



TOYHO MOMHO TIPOM3BECTH HEKOTOPble M3MEPeHHMs Ha [POCTOM
MHKDPOCKOTIE, YeM TPaTHTh BPEMsi HAa NPOU3BOJCTEO H3MEPEHHH Ha
(eroposckoM croauke. Ecau Bbl B mWaAH(ax HOPMadbHON TOJIIHHBL
Oyzere BeIOMpaTh 3epHa aM(PHOOJ0B M NMHUPOKCEHOB, AAMOIHX CHHE-
| 3E/EHYI0 HIH 3€JEHyl0, elle Jydlle KeJTO-3eJeHyl0 HHTepdepen-
i LHOHHYI0 OKpacky, H OyjaeTe M3MEPAThH YroJ NMOTacaHHsl 3THX 3epeH
E OTHOCHTEJIbHO YJJIHHEHHS, TO 3TOT YroJ noracaHus ejapa Jau Oyaer
. OTIHYATLCH OT YrJja IToracaHus caMmoro MuHepasaa O6oJgee ueM Ha
l 1—2°, noBTOpPSIO, — TOMLKO B maH(ax HOPMAAbHOH  TOJILIHHBL
i TouHbIMM MeTOJaMH TOMKE Jerko OTJAHYAlT TPEMOJHT OT NHPO-
KCEHa: TPEMOJHT OTPHIATeJbHbIH MHHEpaJ, NMHPOKCEH Bcerja noJo-
JKHTEAbHbIA (OTpHUATEJbHDbIA, OdYeHb peAKO OecuBeTHHH B uLIHbe
MHPOKCEH, — 3THPHH, PeAKHH MuHepan).

180. HakoHen, TpeMOJHT MOMKHO CMeIlaTh H C 3MHIAOTOM, C MH-
HEpPAJOM, KOTOPLIH BCTPEYaeTCs B TOH JKe acCOUHalHM, 4TO H Tpe-
MoJuT. Bo BcAKOM cayudae, B TeX IOPOJax, rJe BCTPeuaercss TPeMo-
VIAT, €ro MOMKHO OT/JHYHTbL IO HOPMaJbHOH HHTep(epeHlHOHHOH
OKpacKe H MO IOJOXEHHIO IVIOCKOCTH ONTHYECKHX OCeil; y 3MHAoTa
OHa MNeprneHAMKyJaspHa K IJIHHe MHHepaaa, y TPeMOJHTa pacnoJfo-
XeHa mo JJiuHe Kpucraanos. [lostomy ¥ smHzoTa yAJHHEHHE MO-
KeT OBITb M TOJOMHTENbHBIM H OTPHUATEJNbHBIM; Y TPeMOJHTA
VAJUHEHHE BCErja IOJOMKHTeJbHOe. DNHJAO0T B JIIMHHBIX paspesax
HMEeT OOBLIKHOBEHHO HH3KYI0 HHTep(EepeHLHOHHYIO OKPAacKy H JaeT
TOYHO NPAMOE MOracaHHe Mo YAJHHEHHIO MIH IOYTH NPAMOE MOras
caHHe; Y TPEMOJMTA — MOracaHHe Kocoe (moracaHue y TpeMOJHUTa
MOKeT OBITL NpSIMBIM, HO, OYEBHAHO, TOJBKO Ha maockoctH 1-ro
HIH 3-TO muHaKoWAoB). Hakonen, yxe npu HeOOJbIIOM HaBhIKE 06a
9TH MHHEpaja JErko 'OTAHYHTh Ha-TAa3 MO MNPeJOMIEHHIO — Yy Tpe-
MOJHTa& OHO He Boime 1,63, v snupora Boime 1,7. Tpemoant HH-
KOrja, B OTJMYMe OT BNHA0Ta, He ObiBaer oxpauen. Ot Gecuper-
HOoro B waude TypMaldvHa TPEMOJHT JIEFKO OTJHYHM MO MOJOXKH- »
TEJbHOMY YAJIMHEHWIO, HAJHUYHI0 CNaHHOCTH, ABYOCHOCTH M KOCOMY
VracaHHi0 BO BCeX RBICOKONPENCMIAIIINX pa3pesax.

AL 181. B ary ke nATyIO Tpymny caexoBano Obl oTHecTH OGecuser-
HBIH B uMde TypManHH, KOTODbIH MBI PacCMOTDHM BMecTe C
OCTANBHBIMH TypMajdHHAMH B TIpYMNNe OKpalleHHLIX MHHEpaaoB, &

TaKKe H KaJblIHUT, KOTOPBIH Ty.zlot’mee OnATb-TaKH pPacCMOTPETh
BMeCTg C OCTaJbHBIMH KapOoHa

dAMH.

. 6-1 rpynna: n=1,66 no 1,78
o

., 182. B mecroit rpymnne OrpaHHYeHHs M peabed peskue; cosep-
* IIeHHO OTYETJHBAsi MJH Ja)e pe3Kas LIarpeHeBas NOBEPXHOCTh B

CBfI3H C TOJLKO UYTO NPUBEIEHHBIMH UHCIAMH KO3(DHLUHEHTOB Impe-
aomaenus. [Mosocka bekke m ocoGeHHO aHMcmepCcHOHHBIH 3ddexT
LOBEPIUICHHO OTYETaAHBBl (Tabaully riIaBHeHIUHX CBOMCTB MHHepa-
JIOB 3TOH rpynnbel ¢M. Ha ctp. 110—113).

+ Kap6GomnaTth

183. Ha nmepsom MecTe Mbl nocraBuM sjech kap6ouatel R”CO;,
rae R” wame Bcero npencrasaen Ca, Mg, Fe u Mn, ropaszo pexe Zn,
u eule pexe Co u Pb. B noponooGpasyiomux kapboHarax
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Hassanm ne Cunronns  QopMel Neoiinukn
34, Kapﬁonaﬁycé)ﬂa—ﬁ, 9 lexcaronaasnas.3epua, mecru-|  (1011) (1012)
Wik s KH, IIOTHBIE arperatsl, chepo- | * B, c. (1120)
R" = Ca, Mg, Fe, Mn u zp. KPHCTAAAE], OOMUTL, POMGO- (0111)
{ 34PHI NoNHCHHATE-
THYECKHe
35. Cusnumanur 199, 200 Pom6uueckan. Ilpuamaruze- (010) Her
Al,SiO, CKHE MIJbl, BOAOKHA
36. Quusun 202—9 PouGuueckas, Ipenmyme- | Ouens penko| Kpecro-
(Mg, Fe),SiO, CTBEHHO 3epHa (001) u (010) | o6pasunie
OYeHb PEAKO

37. Pombuueckut nupoxcen
2156—222 u 228
(Mg, Fe)SiOy

38. KnunopomGuaeck. nupok-
ceHol (KTMHO3HCTATHT) 227
(Mg, Fe)SiO,

39. MoHOKIHHHEE THPOKCEH!
229—235
Cm. m. 229

40, Louaur 249—-51
Hzca‘A]eSiQO"e

"oM6uueckas. 3epHa, npU3Ma-
THYECKHE KPHCTaAlb!

Monokaurras., Tabauukn u
npHU3MaTHYeCKHe; 3epHa

Monoknunnas, Tabnuuxu
IMWHHBIE W KOPOTKOCTOAGYA-
Thie, MEeCTOBaThHE

Pombuyeckas. [lpusmatuwue-

CKHe, IUMpPOKOTAGAMYATHE,
Thle, PaguanbHO-
AyqHCTHIE

(110) c.; oTm.
(100), (001) u
NPHU3M. CAOK,
CHMB.;
Z(110) = ok,
87°

(110)¢c., Z ok.
87°

(110) c., Z oK.
87° (010) u
OTL;
ora. (001) u
(100)

(010); peaxo
(100)

B 3dysHBax

Kpecro-
06pasHeie
OYeHb PENKO

B 3¢ dy3uBH.
nopoxax

IToaucunre-
THYECKHE
(100)
(001), (100),
(101), (011),
(122) xpecr.

B 3 dy3HBH.
nopojax
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- |34. Np=1,486—1,633 172 no 242 |—0°, uuorna Myckosnt 187
; Nm = 1,658 — 1,875 OoHYeHb Maa Cden 188
8 Cu. nm. 191—196 Kankpunut 188
| Kap6onatat 183 m
;i 190—7
i Hoaomur 198, 197
y Marnesur 197
. |35, Np =1,657—1667 20—25 | 4+24-+4+30°| -+ |Asmanysur 201
| N§'= 1,677—1,684 p>0 Hucten 264
Nm = [010]; Ng = [001] Llonant 201
Tpemoaur 201
PoMGuueckHe MHPOK-
(T cenn 201
| Np=1635—1,720 n 10 1,835 30—40 |+75 no —85 dopcreput 209
" | Ng=1,670—1,750 u no 1,886| omyckaercs dagnur 209
i 1]=Np; [100] =Ng g0 23 n nox- MoOHOKAMHHBIA MHPOK-
HAMAeTcs cen 210
o 51 Pombuueckuii mupok-
cen 211, 226
Snugor 212
MyckosnT 213
il Cymut 214
| 37. BucratnTNp=1,656—1,66| 9 no 13; |+60m0—48°| =+ |Ammaaysut 161
Ng = 1,665—1,671 HOXOLHT MoOHOKAMHHBI NHPOK-
. |T'unepcren. Np = 1,68—1,695  no 20 ceH 226—5
i Ng = 1,695—1,73) Onuun 226, 211
kil Ng = [001]; Nm = [010] Cuannmasur 226
i IIpH CpacTaHuH ’
il Np = [001]; Nm = [010]
o ¢Ng = [001] Ng no 10°
38. Np = 1651, Ng= 1660 9 + 55 Mupokcers 227
Nm = [010], eNg = 22°
i = 1,651—1,739 .| 18 mo 32 |Yame scero | + |Mmoncun236—7,8, 248
NG 1811767 REA] i Asrit 237, 240, 248
=" Nm=1[010] pewe enenbeprut 238
Ng[001] = ¢Ng = or 36 no 69° - |H460 a0 470, MarH. anoncun 239
s A ~ |peakomo +-0° Haneut 241
CaauT M NHKOHAT 242
Huannar 243
s Owumpaunt 244
S daccanr, Galikaiur H
¥ Manakomut 245
(o PomGuueckuit NHPOK-
g cen 246
b’ [Tapracur 246
Snunor 247
, |40. Np = 1,696—1,700 3107 |+0°m04-60°] + |[Amarur 154
Ng = 1,702—1,706 AHOMATHH Menunut 164
a—Ng || [100], Nm || [010] Besyenan 252
p—Ng [ [100], Nm || [001] Anuyor 253
Kaunouonsut 253
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Haspanue Cunronus u GopMbl Cnafigocts | Jsoitauku
41. dnugor 25455, Mouokanunas, BuTsuyThie 100) . n |(001
y 2 0 . ; 0
H,Ca,AiFe,Si;0q TA0AMYKH, LIECTOBaThiv, pa- sz}xe) (001) ; ng:cgl: s
KaunHoLoH3HUT AdanbHO-nyYncTHie cdepo- | £ ok. 65°
KPHCTANIB
42, Beaysuan 257—8 Terparonansuas., KopoTtko Hecose Her B
[ 3 - - IAH-
HCa,Al(SiOg,) cToabuaThie arperartbl, ECTO- meﬂﬂag fhax i
BaThble, 3epHa
43. Nucten Tpukaunnas. Croab6satwe u | (100) c, |Pasw n, 261
CTach()‘J?I}i}E(‘SeggLSLIOS i IIpH3MATHYECKHE KPUCTaAabl (010) ¢ KpecTo-
BETHBIH —
i e ora. (UOL) | o6pasHbe

nmocaejHHe TPH (M Jaxe YeThipe) 3JeMeHTa MOXKHO He paccMaTrpH-
BaTbh COBCEM.

Kanpuutr BcTpeuaercss 6GoJablieil 4acTbld B 3€pHaX, IIECTHKaX H
IIECTOBATHIX arperarax W IOYTH HHUKOrZa He JaeT pomO031pOB,
T. €. B paspese manda — poM6oB, 4YTO OYEHb XapakTepHO A
KaabuuTa. JIONOMHT Tak:ke BcTpeuaercsa OOJbIIEID YacTbld B 3€p-
HaxX, HO OYeHb XapakTepHO MJsl HEro, B OTJIHUME OT KaJabIUTa, UTO
YyacTo OH JaeT XOpOIIO OrpaHeHHble POMOO3PbI, KOTOPHE HMEIOT
B paspese (hopMy poMGOB. MarHe3uT BCTpevaercss OOBIYHO B Mel-
KHX 3epHAX HJM B IVIOTHBIX arperatax. CMJIepHT BCTpeuaercs B 3ep-
HaxX, WIECTOBATHIX M MXHJIKOBATHIX arperarax, MHorja ObiBaer pajiH-
anbHO-IyuuCThil (chepocuaepur). Kaapuur M Oypbli wmar BCTpe-
YaTCA TAKXKe B OOJHTOBHIX OOpasoBaHusix. Jlasi BceX KapOHOHATOB
OueHb XapaKTepHa BeCbMa COBEpIICHHAas CIAHHOCTb MO OCHOBHOMY
pom6osapy (1011). JIBOHHMKH, OUeHb 4acTO MOJHCHHTETHYECKHE, MO
KocwiM rpansam (0112), uoraa (1120) u (0111); msoinuku mo (0001)
N0/l MHKPOCKOIIOM ONTHYECKH HE MOTYT OLITh OOHapy:xeHbl. Boobuie
IBOMHHKH OYE€Hb YacThl JAJs Kalbl[HTa, YTO OUEHb XapaKTepHO /A
Hero. Jlas moJomuTa JNBOMHMKOBOe oOpasoBaHHe JOBOJBHO DPeIKO,
YTO MOMKET CHYXKHTh TAaKXKe XapaKkTepDHbLIM OTAHYHEM 3THX JABYX MH-
HEpajnos; TIOBHAHMOMY, YV JAOJOMHTGB JBOMHHKOOOpa3oBaHHe CBf-
34HO HCKINUMTEJIbHO C MEXaHMYeCKHM BO3JEHCTBHEM Ha MHHepan
(nopoay), T. €. JOJOMHT J4eT TOJbKO ABOMHHKM AaBjeHus. ¥ Mar-
He3UTOB JABOIHMKOB He HalOmaogaercs, Y CHIEPHTOB JABOHHUKH Ta-
Kasi JKe peaKoCTb, Kak M y jgodomuta. B mundax xapGoHatsl Obi-
BAlOT uanie Bcero OeciBeTHbI; Te, KOTOpPble COJEepKar Kejaeso, B
maxpax OeiBalOT OKpalleHnl B ciabble OTTEHKH 6yp0-menTOBaTof‘o
1BeTa OT pasjaralolMXCsi COeJMHEHHMil Kejesa, IPHYEM B TaKOM
clydae TMIEOXPOMPYIOT; cxema abcopbuuun Nm > Np, u no Hampas-
aenuio Np munepan noutd Gecusered, no Nm OypoBaTbiii.

184. Bece 9TH MHHepanasl XapakTepHbl TeM, 4TO 00JajalT He-
OOBIKHOBEHHO BBICOKMM JagynpeaomaenueM — 0,172 aas KaabUuTa
W BhllIe AJAf OCTaAbHBIX KapGonatos:,Aas goaomura 0,177, marue-
aura 0,191, cugepura 0,242, Bmaromaps BBICOKOMY JABYINpenomJe-
HHIO A78 BCeX 3THX KapOOHATOB B .CBA3H C HX TBEPAOGTBIO IOMIY-

S i
Lynpenom-
[Mperomaenne ¥ OPHEHTH- Yanu-
P poBKa P L -rtil:l‘;t:u.-x 2V Wt JIHaruoCTHKA
41. 3nunor Np—1,71—1,73 15—51 _ 68 10 90°| -+ | MoHOKAMHHBIH TNHPOK-
: Ng—1,72-1,78 cen 247
Kam. Np—1,125, Ng—1,735 10—15 -+ (80°—85°) Onusun 212
aHoMannu Besysuan 256
4 Llousur 253
42, Nm—1,705—1,732 1 n06 —0° — | Llousnt 252
Np —1,701—1,726 aHOMaaHu | (MCKmou, 4 Tonas 148
+ 0°) Meaunur 165, 259
Anpanysut 160
43. Np—1,713—1,117 12 20 16 | ox. — 80° B
Ng—1,728—1,729 C““"Yﬁ‘“ 284
NPJ_(IOO); c Ng=01‘u 309 HIJHMaHHT

-
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,  1IMYECKH OYeHb TOHKO3€PHHCTOH MaccChl

YalTCAd B CKPEIIEHHBIX HHKOMAAX MEpIaMyTpOBbIE uera wuHTEpDE-
pEHIMH, HANOMHHAIOLIKE MO CBOEH HEKHOCTH nepaaMyTp H H3Me-
HSIFOIIMECsE 1O HEOOJIbIIHM yuacTKaM BHYTPH KaXI0TO “OT/1eNBHOTO
3epHBIIUKA: HE3HAYMTENbHOE M3MEHEHHE B TOMIIUHE IIH(a BbHISHI-
paeT y KapOOHaTOB 3aMeTHOE H3MEHEHHE unTepdepeHHOHHOH
OKpACKH, a TaK KaK 3TH MHHEpabl 00a1al0T CNAHHOCTBIO H HE-.
GOJIBIIOH TBEPAOCTbIO, TO OTPHIBbI MEJKHX YACTHIL TpH I OBKE
MOUTH . HeM30eKHbl, OJarojaps yemy H MOJYYaercs TaKasg necrpasd,
nepaaMyTposas, OKpacka. 910 gBJeHHe OUeHb XapakTepHO JIsd BCEX
KapOOHATOB.

185. KapGoHaTel XapakTepHble MHHEPAJILI 0CaI0OUYHBIX MOPOXA.
Mnoraa OHH OBIBAIOT THAPOTEPMANBLHOTO MPOHCXOK/ICHHH, a TaKKe
MOTYT TOJYydYarThCsl, KAK XUMHUYGCKHE OCALKH. [KanbLUT B H3BEPIKEH-
HBIX OPOAAX ABJASETCA MOCTEPHOPHBIM MHHEDATIOM, 3aMeliias B 3THX
Mopojax panee ObIBIIHE HA €ro MecTe MHHEPAJDI. Quenb 4acTo, Kak
370 HH CTPAHHO, KaJAbIHT HAXOJHTCA B LLEJOHYHBIX nopojax, O4eHb
GeqHbIX CAMHX 1O cefe OKHMCHIO Kalblusf; 3AECh KaJbLHT SIBJISIETCA
MHHEePaIoM HJIH MuMarMdTHUECKHM MM BTOPHUHBIM, OTJarasch IO
TpemuHaM (heapAmnaTHioB (Hedenuna, Jennura, COAaNATa, HO-
3eana). Kampuur HYXHO TAKKE CUHTATb H rUOPH/IHBIM MHHEPAIOM,
T. . MUHEpaJIOoM, 00pPAa30OBABIIMMCA 3a CUET BOBJEHUCHHA B H3BEp-
JKEHHYI0 MacCy TMOCTOPOHHHX H3BECTKOBBIX MOPOIL. QueHb JErKO —

_ Jerdye BCeX MHHEPaA0B — KalbIHT NepeKpHCTANIU30BBIBACTCA MO,
BIMSHUEM MOBBLINEHHON TEMIepPaTypbl, NpHYeM BMECTO MHKPOCKO-
MOJYYaoTCsl $ICHO HIH
KPYNHO-KPHCTANIMYECKHE H3BECTHAKH, MpaMOphbl MJH KOHTAKTOBBIC
H3BeCTHAKH.
186. Jlis Bcex KapOOHATOB OUEHb XapaxTepHa ncepgoabeopOuus,
* yBeIMUMBAIONIAACS O CBOEH PE3KOCTH OT KalblLH¥Ta K MartesuTy.
dsxenue mceBpoadcopOuun OOYCIOBIEHO TeM, HTO no oxHOMYy Ha-
[pABIEHVIO Y STHX KapOOHATOB MPENOMICHHE MOYTH OAHHAKOBO
¢ MpeaOMJIeHHEM KaHaICKOTO Gaab3aMa, BCACJCTBHE YEro HH Crai-
HOCTH, HH TpEUIMH, HaXOJAIMXCA B 3epHaX, HE BHIHO; MO JAPYromy
HANpABJEHUIO TPETOMJIEeHHE 3/1€Ch ropasio, BhIMIE, yem y KaHaJACKOro
Ganp3aMa, H 9TO MOCHAEJHEe NPeNOMICHHE BCTPEUAeTCH BO BCEX paa-
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pesax kapOOHATOB, MOTOMY YTO ITOMY NPeIOMIASHHIO coo'meTc-myer
ocb Nm xkap6emartoB. bBaarogaps 3ToMy BBICOKOMY MNpPEJIOMJIEHHIO,
BCe TPEMIMHBI CMAaiHOCTH, BCE HEPOBHOCTH HA MOBEPXHOCTH uiHpa
Cpasy BHIAIBJAIOTCA, eCIM KOJAeOaHHe MOJAApPH3aTOpa [IPOHCXOJHT TIO
HalpaBAeHHI0 ocd Nm, TaKk 4YTO MHHEpPaJd MeHsieT CBOK KapTHHY
OueHb PE3KO B OJZHOM Hampas/ieHHH — no Np'— o noutu Gecuser-
HBIl C POBHOK IIOBEPXHOCTbIO, B APYroM —mno ocd Nm (umeercsi
B KaXJOM CEUeHHH) — HANPABACHHH OH C IlIArpeHeBOi IMOBEPXHO-
CTbI0 H CEpPOBATHIH.

HOaa kapOOHATOB OYeHb XapakTePHbl NepJaMyTPOBBIE IBETa
HHTEP(ePEHIHH.

KapGonartel, obaagas xocow (mo pom003apy) CnadHOCTBIO, LOJ-
JKHEI ZaBaTh B paspe3ax OTHOCHTeNBHO 3TOH CIaiHOCTH BCErja Kocoe
noracaHie, M TOJbKO B HCKJIIOUHTENBHBIX CIy4asX B paapesax s
KaJbllUTa H /1% KapOOHAaTOB MOXHO HabG/a0/aTh MpPsSMoe [OracasMe.

Jns KaabuuTa, B YAaCTHOCTH, OY€Hb 4YacTHl MOJHCHHTETHYECKHE
- ABOWHHKH.

187. HekoTopele HayMHAWOINHE CMELIHBAIOT KAaJBUHUT C MYCKOBH-
TOM, He 3aMeuasi MepJAaMyTPOBHIX LBETOB HHTEP(EpeHUHH NepBOro;
MepaaMyTPOBLIE IBETA OYEeHb HEXHBl, B TO BpeMs KaK MYCKOBHT
JaeT peskHe CHHHE, 3eJIeHble, KPACHBIE H T. J. LIBETA B CKPEIUEHHBIX.
HHKOJAX. KpoMe Toro, y MyckoBHTa NMpeJOMJIEHHE BQ BCEX CEUEHHAX
Oonbine KaHaJACcKoro 0Oanb3ama; y MYCKOBHTA OTHOCHTEIbHO ' CHai-
HOCTH [MOJUKHO TOJAYHAThCH BO BCEX CEUEHHAX INPsAMOe IMOTracaHue,
y KapOoHATOB e INpAMOE MoracaHHe OTHOCHTEJAbHO CHAaHHOCTH MO-
JKer HaOaJaThCs TOJBKO B MCKIIOUHMTENLHBIX chayudasx. Hakowen,
Yy MYCKOBHTOB JABOHHHMKH HaOJI0ZalOTCSl OYEHb PEAKO; Y KalbIHTA
JBOHHHKH W [TPH 3TOM INOJHCHHTETHYECKHE — caMoe OOBIMHOE
sIBJICHHE.

188. Becbma Jerko cmemarth kapOoHatel co cdenom. Hamo
NOMHHTB, UTO KapOOHATHI HHKOIJa He MOTYT JAaTh B IIAH(Ee LBera
TaKoi ACHOH OKpacKH, XeaTo-Oypod H oOpaH#xeBO-OypoH, Kak 3710
Habaopaerca y cdeHoB. ¥ cgena mpenoMIeHHe BO BCEX CEUEHHAX
ropasgo Oodablie, yeM y KaHajckoro 6anp3aMa M y OKDYKalOMHX
MHHEpPaJOB, TaK YTO, HamnpHMep, TIJe HMeeTcs MNHPOKCEH, cdena
¢ KaJibLUTOM CMEIIaTh Heab3s: y IocieJHero mnpeiomaeHue Gyner
MeHble, 4eM y NMHPOKCeHOB; y citheHa mpenomaeHue Gosblioe M 3a-
METHO 60.m:me yeMm [y NMHpOKceHa. 3atem, KapﬁOHaTbI BCE OTpHIa-
TeJbHBIE H OJHOOCHLIE, cheH MHUHEpPaJ JABYOCHBIA M IOJOKHUTEAbHBIH,
4YTO Jyulle BCero BHJAHO KOHOCKOmMHYeckH. Hauunarommuit moxer
HMHOT/Ia CMEIMIATh KaJbLIHT C KAaHKDHHHUTOM, HO Y IIOCIeIHEero Mpeao-
MJIeHHe MeHbIe, ueM y KaHaJckoro Oanb3aaMa, BO BCeX CEUEHHAX, H
nepJaaMyTpOBLIX LBETOB HHTepP(epeHLHH y Hero HUKorjaa He GeiBaer;
noracaHie OTHOCHTEJNbHO TPEIIHH NpPH3MaTH4YeCKOH CraiHOCTH
y KaHKPHHHTA MOXeT OhITh B pa3pesax W NPAMBIM U KOChIM (BEpPTH-
KaJbHO CTOSIIIHE TPEIIHMHBI TaK0i CHaiHOCTH H MHOTHE HaKIOHHBIE
JalT — CM. 0011Lyl0 Tabuauuy — NpsMOe [oracaHue), y. xanbuma STQ
noracaHue MoOuTH BCerjaa Kocoe.

189. Caeayer OTMETHTBH, YTO Ka/JbilHT MOJ BJAHAHHMEM BHICOKOMH
remneparypsl pasaaraerca: CaCO, == CaO + CO,. Ilpn armocep-
HOM J[@BJEHHH TaKO€ PaslOXKEHHE HMeeT MEeCTO B NPOMEXYTKe
oK. 700—900° B 3aBUCHMOCTH OT NpHMecedl, 0COGEHHO IHHHCTBIXy.
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MOHMKAIWKUX Temneparypy Auccounauus. ITrasneuus CaCO, npoua-
BECTH NO3TOMY IpH aTrMoC(epHOM JaBAE€HHH HeJAb3s, — elle 0
NJAaBJeHHs MHHEpal AOJKEH pasnoxkurthes. OTcrofa sAcHO, Nouemy
B M3JHBILHXCH NOPOJAX KaJAbLHT MOMeT ObITh TOJAbKO ®IHMarmarH-
YECKHM MHHEpPaJloM.

190. Kak pasanyarth KapGoHaTH Mexay coGoit? Kak Mul BHgeaH,
KapOoHaThl COJEpPKAT CJAHLIKOM MHOrO PasHOBHIHOCTeH, MJs TOrO,
YyTo6Bl HMX MOXHO OBIO ONpPEeNensiTb COBEPIIEHHO OJHO3HAUHO

“ TOJbKO MHKDOCKONMHMYECKHM Ccroco6oM, a HMEHHO —B KapBoHartax
Hapaay ¢ MOCTOAHHO MOBTOPAIOUIMMHCA 3JEMEHTAMM KaJblHf, Mar-
HH#A, JKenes3a M MapraHia BCTPEYalTCAd TaKKe IHHK H OYeHb PEIKo
KoOaabt M cBuHeln, Ecau oTOPOCHTL 3TH MOC/AEAHHE TPH SIEMEHTa,
TO B KapOonarax OGyAyT 4 MOYTH MOCTOSIHHO MOBTOPHAIOLIHECA CO-
CTaBHBIE YaCTH — OKHChb MAarHHs, OKHChb KaJbllHfA, 3aKHCh JKeJ1e3a H
3aKuch Mapranna. CiaexoBaTeabHO, BXOAAT 4 pasHBIX KapOOHATOBBLIX
KOMIIOHEHTa, 2 KapOOHATHl MOTYT PasiHYaThbCAd MHKPOCKOMHUECKH MO
ABYM KO3(DHLMEHTAM NPEeJOMJEHHA; MO3TOMY COBEDILEHHO OYEBHJHO,
4YTO TOJAbKO MO KO3(HuHeHTaM (000MM) NpeloMIeHHa KapOoHaThl
OTJAHYaTh JAPYr OT Jpyra HEBO3MOXKHO. B OTBEeTCTBEHHBIX Caydamx
NPUXOAMTCA NpHOEratb K ONpPEAeNeHHIO YAeJAbHOro Beca. DTO Bbl-
XOJAHT 3-A IlepeMeHHas, a y Hac xomnoHeHToB 4. OTCI0Ja MOHATHO,
YTO B OTBETCTBEHHBIX Cayuyasx 06e3 ompejeneHHs KO (DHIHEHTOB mpe-
JOMJIEHHA, YAEAbHOrO Beca M 6e3 KauyeCTBEHHBIX XOTA Obl XHMHYe-
CKMX npo06 oTaHuaTh KapGOHATHI APYr OT Apyra Heab3s. BooOuie ke
rOBOPS, JOAOMHTBEl OUEHb PEAKO AAI0T ABOHHHKH, M 3THM OHH OTVIH-
YalOTCA OT KaJablluTa, HMEs, Kpome TOro, OoJabHIee IMpPeaOMJEHHE.
MaruesuT HHKOr/a He HMEeeT MOJMCHHTeTHUECKHX JBOHMHHKOB. ¥ aH-
KepHTa OJMH H3 IOKasaTeJeHd MNPeaOMJIEeHUs MOYTH HE OTAHYAeTCHd
OT KaHajackoro Gaab3ama: npasja, ocb Np mpUCYTCTBYeT Hajexo He
BO BCeX ceyeHuax kapOonaros. CHAEPHT, HAKOHEL, OTIMYAETCs Omnpe-
JLEJNEeHHO OT BCEX OCTanbHBIX KapGOHATOB TEM, 4YTO Y HEro BO BCeX
CeYeHHAX mnpesoMmacHue Ooaplie kanajackoro Oanb3ama, a B OJHOM
HanpaBsJeHHH, Nno .ocd Nm, npejoMjeHHe OYeHb BLICOKOe, JOCTH-

_Taomee uudpsr 1,87.

191. Yro xacaercst KOJHMYECTBEHHOH XapaKTePH(THKH, TO s
Kaabuuta ! npeaomiaenne Np==1,486 u Nm=1,658; Np'—na naa-
CTHHKaX IO MJOCKOCTH cnadHocTd (a Bel Bcerfa HabGaiofiaere 3TO
CeyeHHe TNPH HMMMEP3HOHHOM meroje) paseH 1,566. Jlas Toro utobsl
HMeTh npejcTaBaeHHe o TOM, KaK mo MPeJOMJAEHHIO MOXHO CAenaTh
HEKOTOpHIE 3aKM0OUeHUsi § cocTase, s BaM NPHBEAY KOJHYECTBA BXO-

HIHX B KaJbLHT JAPYTHX KapGOHATOBBIX MOJIEKYJ, 2 HMEHHO: Kaib-
T Moxer coaepxarb 10 7% FeCO, u mo 10% marsHe3HTOBOH MO-

Jabkyast MgCO,. BerpeualoTcs TaikKe KaablUUTH TaKOro COCTaBa:
okoa0 75% CaCO, u oxono 25% wmarxesutoBoit Moaexyast MgCO,;
Hao6GopoT, BcrpeuaeTcs CMechb W3 25% KaJUbUWTOBOH MOJEKVIBI
M 7H% wmarpesutToBOH MoJekyawl. [locaenree — H0OCTATOUYHO PeIKO.
Ho"ua stnx nepsuix nudp Bel MOXETE CAenaTh 3aKAOYEHHe, B Ka-
KHX Tpefenax MOKeT KoaebGaThea KOI(DUUHEeHT NpPenoMieHUsT Kalb-
WMTOB, 'eCTH NPHHMMATH BO BHUMaHHe KO3(DHUUHEHT MNpeJoMieHHd

1 Kaabuut pacrsopgercs ¢ wwHnenveM Ha xonoay B caabo#t HClm nawe
B ykcycHol kucaore. Jlonomur 'B HCI pacreopseics To4bKO B NOpoOLIKEe H, CAEA0+
BaTennHo, B gepre, Marueant B HCl pacTBOpHM TOABKO NpPH HarpeBAHHH,
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arcrore CaCO, M nperomaeHue BXOAAMKUX B HErc MoJekyd, -
HMes B BHJAY, YTO 3jech KO3(PUUHMEHT MpeJNOMJEHHs H3IMEHseTCs
H0J€€ MIX MEHee NPONOPUHOHATLHO BXOJSIIMM KOMIOHEHTAM.

192. Jlanpumie — poaomut: Np=1,502; Nm=T1,679; Np —ma
IVIOCKOCTH craiHocTd — 1,588.  [JoaOMHT MOMKeT coZepxKaTtbh IO
2—3 9% poaOXpO3HTOBOM Moaekyanl, T. . MnCO,. KoaxuecTBo KaJjb-
UM B AOJOMHTAX JAOBOJLHO MOCTOAHHO, HO MOXKET NpeBHIUAaTh CO-
Jep:xanHe, tpedyemoe copmynoin CaMg(CO,).,, Toxe Ha BEAHUHHY
okoio 5%. Muorpa B golomute nabatogaercs a0 16% KalblHTOBOH
MOJIEKYIBL.

193. Hanapwe marnesur MgCO,; Np==1509; Nm=1,701;
Np —mna maockocTu cnaiHoctd — 1,699, Maruesur comepXut OOHI-
KHOBeHHO He Goubite 10% KaabUHTOBOH MOJEKYJHl, He Ooabue 2145%
POJIOXPO3UTOBOH MOJIEKYJIbl, Jaer H30MOpP(HBIE CMeCH BCEX COCTa-
BOB C CHIEPHTOM; Haubouaee OAHW3KAsA K MarHe3UTy CMech, BCTpeuaro-
I[ascs 4acTo B CepHEHTHHAX H cojaep:Kamas or 5 go 20% cHaepH-
TOBOH MOJIEKYJIbI, Ha3blBaeTCd OpelHEPHTOM.

194. Anxepur. Cocras ero MOXKHO BBIPa3HTh TakuMm o00pasoM:
Ca [Fe, Mg, Mn] (CO,).; npearomaenne — Np=1,530; Nm==1,741.
Koauuecteo poaoxpo3utoBoit modekyiasl MnCO, o6GbIKHOBEHHO He
6oapmie 2—3%. : :

195. Cugepur: Np=1,633; Nm==1,875; Ha NIOCKOCTH claiHO-
cru Np'= 1,747, Cuuepur, KaKk yKasblBaJoCh MPH MarHeaurax, Mo-
JKeT cojepxarh Jb0e KOJHUeCTBO MATHE3UTOBON MOJEKYJBl, T. &.
BO3MOMHBI BCEe NEPeXOJbl M0 COCTABY MEXAY CHAEPHTOM M MarHe-
3HTOM. P
196. POaOXpO3HT, MapraHuOBbIH 1INAT, HMEeT TaKHe [10Ka3aTelaH
npexomaenusa: Np==1,597; Nm= 1,817; Ha mIOCKOCTH CHAHHOCTH
Np’=1,701. PosOoXpO3UT MOXET COAEPHkKATh BO BCEX OTHOLIEHHAX
IPHMECH CHIEPHTOBOH, MAarHe3UTOBOH H CMHTCOHHTOBOH MOJEKYIL.
Haxounen, emurcouur — ZnCO, umeer TakHe KOHCTAaHTH: Np==1,621;
Nm — 1,849; xenesocojiepaiiyii CMHTCOHHT HAa3bIBAETCSl MaHrew-
MHTOM.

197. M3 cpaBHenus Bcex 3THX LM(P M H3 CKa3aHHOTO BbILIE B
MOMeTe BBIBECTH B3akjloueHHe, B KakOH Mepe BaM MOFYT IIOMOYb
NoKasaTeau NPEJOM/IeHHA, TOJbBKO OJHH TOKa3aTenH NpPeroMIeHH:,
s CYXKJeHHsi O cocrase Kap6oHaToB. OueHb XOpPOIIHi TNOJEBOH
crnocob Aas pasiavdyeHus J0MOMHTA OT Kaabuuta jpaer Paiir (Wright).
[Mlopoxy BB TOHKO pacTHpaere B CTYMOUYKe, €CJM OHA Y, BaC €CThb, HIH
npocto Ha Gojiee TBEPAOM KaMHe, H TOHKO pacTepThiii MOPOLIOK MO-
MellaeTe Ha NpPeJMETHOE CTEKJI0; 3aTeM MOKPHIBAeTe MOPOIIOK Ka-
mieit anabgpa-MmoHOOpOM-HadTaNHHA, HMeEIOUero KO3(HIHEHT Npeso-
maenusi 1,668, T. e. paBublii Nm kanpuura; BCe MOKPHIBaeTe CHOBA
NOKPOBHHIM CTeKJoM (nopomka GpaTh COBCEM HEMHOrO) U CMOTPHTE
B JAyNy uepes MOoJyyeHHbii Takum oOpa3oMm mnpenapar Ha He6o, Mo-
CTABMB MY 3THM mpemaparoM H HeGom naJjen; Gaarogaps mocJuen-
HEMY Y Bac MOJYYHTCA KOCOe OCBEIIEHHE, a NMPH TaKOM KOCOM OcCBe-
IEHHH Mbl — BCJIEICTBHE COBEPLIEHHOH OJIMHAKOBOCTH KO3(HIHEH-
TOB NMPEIOMJACHHS KAalbiHTa U anbha-MoHoOpoM-HadTanuua — Oynem
MMeTh OKpalleHHble B CHHMH H KPACHBIH LBeTa Kpas OKOJO 3epeH
KaAbLMTa, B TO BPEMs KaK OKOJO 3€peH JOJNOMHTA MOYTH HHKAKOi
okpacku He Oyzer Habmojarbca. Takum oGpasoM, yie B MoJe Bbl
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197—1
OGy/jete HMeTb BO3MOXKHOCTb JE€TKO OTIHYHThL, HMEEeTCs JH B Baluer
NOpoJie JAOJOMHT, W B KakO# Mepe JIOJOMHTH3MPOBAH M3BECTHAK.
Ecau BaM Hamo 6yaer npuberHyts K 6oaee TouHOMY crnocoly, T. e. K
XUMHUECKHM mnpo6aMm, TO PEKOMEHAYEeTCsi PacTBOPATHL MCCAeIyeMBL
kapOoHAT Ha XOoJaoay NMpH TeMmmeparype 1—2° B YKCYCHOH KHCIOTE,
koucucreniuy 0,1. IIpy momemnBaHuy B TeyeHHe 2 yacoB, 9Ta YKCycC-
Hafg KMCJAOTA PacCTBOPHT BeCb KaJblHT, a BECh TOT AOJOMHT M MarHe-
3UT, KOTOPHLIE OBIIH B MOPOJE, OCTaHyTCs HEpacTBOpPeHHbIMHU. [To Ko-
JIMUECTBY HEPACTBOPHMOTO OCTAaTKa BBl MOXKETE CYAHTh O NMPHMECSX
198. 1 moTomy AOCTaTOYHO JOJArO OCTAaHABAHBAJICA Ha pasnuue-
HUH JOJOMHTOB ¥ KaJbLUHMTOB, 4YTO B MNOCJAeIHEe BpeMs BHILLIA
CBOZKA, H3 KOTOPOMH SIBCTBYET, UTO OUEHb YacTO MECTOPOXKIEeHHS
LUBETHHIX METANIOB ACCONMHPVIOT MMEHHO C JOJOMHTH3HPOBAHHLIMH
H3BECTHAKAMH M C JOJOMHTAMH B TeX 00JacTfiX, B KOTOPHIX Hapaxy
C M3BECTHAKAMH HAXOJATCH H3BEp:KeHHble Macchl. BaMm, MoOxeT ObITh,
B’ MOJe TPHAETCH CHeJHTh 33 YCHJIEHHEM JIOJOMHTH3AUHH MpH
' nouckoBBIX paborax, a Toraa 3ToT crnocob PaiiTa oxa3sbiBaeT B 3TOM
clyyae HEOIEHHMble YCJIYTH.

CHAJAMMAHHUT

199. Jlanee y nac uaer cuaaumMaHuT. OH HMEET TaKOH Xe COCTas,
Kkak anganysur, — AlSiO;; Habmonaercs Hekoropas npuMecs Fe,O,,
samematomero Al,O,. Ho B oTanune oT aujany3ura 3TOT MHHEpan
BbICOKOTeMneparypubid. CuHronus ero pombuueckas. Berpeuaercs
0H 00bIKHOBEHHO B YIJHMHEHHLIX npH3Max 6e3 KOHUeBBIX rpaxeii. [lo-
[epeyHoe CEeueHHE 3THUX MPH3M — MPSIMOYTOJMbHHKH, OuYeHb OJaM3KHE
K KBajapataM, H poMObl. MHOrjga CHAIMMaHMT B BHJAE OU€Hb TOHKAX
HroJIOUeK MPOHH3LIBAET KBapl M MOJEBOH IMIMaT. ITO HAAO0 HMETh
B BHIY, uTOGLI HE CMeIaTh €ro CO BCTPEYAIOMIHMUCH ‘HHOTAA B Ta-
KOM e COOTHOWIEHHH K KBapuy anaTHTaMH, TPeMOJHUTaMH, PYTH-
JaMu u T. A. Muorjga CHANMMAaHUT BCTPeYaercs B BHE TOHYANIIMX
NpH3M, npHoOperas MOJ MHKPOCKONOM BHJ BOJOCOBHIHBIX KpPH-
'  cTamnoB, uvacto u3rHbapmWuxcd M T. A, Tako# CHANHMAaHHT Ha3bl-
i paerca ¢(ubpoauTom. BeieicTBHE BBHICOKOTO TPENOMJEHHS CHIJIHMA-
! HHTA 'MPOUCXOJAT B TAaKHX TOHKOBOJOKHHCTBIX €ro KpHCTaJmax

ABJIEHHsI [ICEBAOXPOH3MA, T. €. CHAMHMaHHT nmpHobGperaeT GypoBaTyio
okpacky. Ho 3aro Hé ecTh OKpacka, He eCTb NOIIONIEHHE, a €eCTh
sienenne aucriepcuchnoe. M Takoit (pUOPOANT — 51 MOMKEH Bac mpe-
JAYNpeauTb, MOTOMY UTO HX Ha3bIBAIOT JEHCTBHTEAbHO OKpalleH-

: 4 'HBIMH — He SI3JISICTCSl OKPaUICHHBIM (hubpoanToM, a npencrasaseTcs

» OKPalIeHHBIM BCJEJCTBHE CBOErO BBICOKOro KO3(hHIMeHTa mpeaomJe-

Husa. CnafHoCTh CHIVIMMAHHUTA TO -BTOPOMY MHHAKOHAY, M ILIOCKOCTH
ONTHYECKUX OCeil pacnojoeHa Kak pa3 B 3TOM BTOPOM MHHAKOHIE,
T. €. IO ANHHe MHHEpana, NMpHYeM YIJAHHEHHe BCerja MOJM0MHTEIh-
Hoe — [001] = Ng — B oTaHuue OT aHxany3uTa M uousura. B mume
VOLIYHOH TOMMMHBI CHIMHMAHHT Bcerfa GecuseTHblt. B ToJCTBIX
mHdax A0 MoJYMHIIAMETPA TOJNUIHHON OH JaeT OTYeTJIHMBHIH Nieo-
XpPOH3M B CHHEBATLIX HJIM JHJAGBATHIX ToHAx. [Ipemomaenue ero Me-
Hsercas B mpenenax or 20 xo 20 THICAYHBIX; Yroa ONTHYECKHX
ocell — MOJOMHTENbHBIN — TOXXe H3aMeHuuB, — ot 24 no 30°; Ha-
GarofaeTcsd AMCHOEPCHA ONTHYECKHX OCel OTYeTIHBO BO BCEX Cay-




199—202 — 118 —

Yasx, MPHYEM JAJA KPaCHBIX Jy4eH YroJ ONTHYECKHX ocelt Goapile,
yeM A4, (PHOMETOBBIX —p >>v. [IpenoMyeHHe CHIJUMAHHTA He-
ckoabko KoaeOaouleecs: no Ng ori,677 xo 1,684 u no Np or 1,657
no 1,667, ’ ‘

200. CHATMMaHUT MHHEpaN KOHTAKTHBIN; BCTPeuaeTcs B KOHTaK-
TaX. HHOTJA MOYTH HeMOCPeJCTBEHHBIX, C H3BEP:KEHHLIMH MOPOAaMH,
a MOTOMY $ICHO, YTO OH MOXKeT BCTPeYaThCsd H B CAMHX H3BEpIKeH-
HBEIX -IOPOJaX, KaKk MPOAYKT BHJaBjieHHst O6OraTelX TrAHHO3EMOM
macc. MiHorza Hapsjy ¢ aHjaly3uTOM B KPHCTANAMYECKHX CJaHI[ax
BCTpeyYaeTcsd Takxke H CHANMMAHHT. CHITMMAHHT XapaKTepeH TaKmke
NS KPHCTAMTHYECKUX ClaHues, 6onee BBICOKOTeMIepaTypHEIX. CHa-
JUMaHHTB MMEIT HHOTrJa XapaKTepHble BKIIOYEHHs: IINHHENIH, CTa-
BPOJHMTA M, HE TAaK XapakTepHo, 6GuoTUTa.

201. CHIIMMaHHT MOXHO CMeLIATh ¢ aHZANy3WTOM. ¥ anganxy-
3HTAa VIJHHEHHE OTPHIaTeJbHOe, a Y CH/VIHMAHHTOB IMOJOXKHTENb-
Hoe. Kpome TOro, y CHIIMMaHHTOB ABYNpPeJNOMJEHHE MOUYTH B JBA
pasa Bblllle, 4eM y aHAany3uTtoB. CHAJMMAHHT MOMKHO CMeIlaTh ¢
LOM3HTOM. ¥ 1LOHM3UTA YJIHHEHHE ONATh-TakH GbIBaeT OTPHUIATENL-
HBIM, MOTOMY YTO V LOH3MTA MJOCKOCTH ONTHUECKHX OCEeH pacroo-
JeHa NepHeHAMKYJASPHO K YATHMEHHI0 KPHCTaAna; y CHIMHMAHHTA
OHAa mapajyenbHa YAJHHEHHIO Kpucraiana. HaxoHen, CHITHMAaHUT
MOJKHO ellle CMellaTh, MOMKeT GBITh, ¢ TPEMOJIUTOM. ¥ CHIIMMAHHTA,
Kak poMOHYECKOro MHHepana, NMUHAKOMIAJbHas chnafiHoctb Gyzer
BecTH cebsi MHaue, ueM MOPU3MaTHYECKas CHAfHOCTb MOHOKJIHWHHOI'O
ambubona. Iro pas. Bo-BTOPHIX, CHINHMAHUT — MHHEPAT MOJOMKH-
TeJNbHBLIH M C MaJbIM YIIOM ONTHYECKUX' OCe; TPeMOJHT — MHHepan
OTPHLATENLHBIH B ¢ GOJBLIIMM YriaoM onTHYeckux oceit. Hakowen, y
cHauManuTa GoJbllie mpejoMaeHHe, yeM y Tpemosaurta. ITo useram
uHTepdepeHIHH OHM MOUTH He OyAYyT OTAHYATBCS APYr OT JApyra.
B CHABHO YAJWHEHHBIX paspe3ax CHJIMUMAHHUT OyJeT XaBaTh MOYTH
Bcerza mpsmoe noracanue. TpeMmosurT B OrpoMHOM GOJbLUIHHCTBE
cnyuaeB — kocoe noracanue. Ot pomMOHUYECKHX NHPOKCEHOB CHJJIH-
MAaHHT JErKo OTJHYAeTCs MO crnaiHOCTH, OOLIYHO GoJee BHICOKOMY
gBynpenromaendo u no yray 2V; or aucreHa —cm. m. 264.

OJIHUBHH

202. Onueun (Mg, Fe), SiO,; oH COAEPKHT HHOrZAa NMPHMECH HH-
kens (0,1—0,5% NiO), wmapranna (0,1—0,5% MnO), xpoma
(0,02—0,2% Cr,0,), Tarana (0,06—0,5% Ti0,), a 3akuch xenesa M
OKHCh MAarHHs MOTYT BXOJHTb B OJHBHH BO BCeX MNPOMOPHHAX, Aa-
Basg pasJaHyHble ero PasHOBHJIHOCTH.

Onueun Munepan pomGuueckoft cunronun. Haumbonee xapaxrtep-
Has (hopma, Mo KOTOPOil Jerko 3aKJIOUHTh O HAaAMYMH OJHBHHA B
MOpOJe, Naxe ecid B NMOCHENHEll OT ero BelllecTBa HHYErOo HE OCTa-
JIOCh, IpecTaBaeHa Ha puc. 16,/, rie mokasana ¥ OPHEHTHPOBKA OJH-
BuHa., OueHb XapakTepHB! BePTHKAJbHBIE pa3pessl noaobHoit Gopmel,
npeacraBaenHbie Ha puc. 16,11 w 16, /1] — B 3aBUCHMOCTH OT COOT-
BercTBeHHO GOJbINero Mau MeHbiiero (moxo6Guo puc. 16, IX) passu-
THa BTOpOro mnuHakouna (010)—wu ma 3apucoskax 16, IV—VII,
CAGNAHHEIX MO iy H3 nopojasl. B COXPaHUBIIMXCA KpHUCTaAIax
GuiBaeT MHOTAA, Kak Ha ueprexe 16, /I, zBe cucTeMnl TPEWHH Cnaf-




HOCTH 1O MEPBOMY H TpeTbeMy NHHAKCHIAM, TIPHUYEM — B OTIAHYHE
OT MOHO- H OPTONHPOKCEHOB, a TAKXKE aHJAJIY3UTa — OJHBHH J1OJKEH
1noracath NpAMO IO HampaesJeHHIO o0euX TpewiuH (cM. Tabaumy m. 6).
[Tpu mcuesHoBenun H3 KoMOuUHAUMH pHC. 16 waum 16, TX (mocxaenHsis
npejcrapisier oO0bluHBe (hopMbl hagauros) ¢opmbr (010), B BepTH-

Puc. 16.

KaJbHBIX Paspesax MOJy4arwTCd poMOOBHAHBIE paspesbl, NOAOOHHIE
puc. 16, X, caenannomy no maudy 6asanbra, ¥ CHOBA OYeHb Xapax-
TEpHEIE JJA OJMHBHHOB. JIerko npeicTaBHTh, YTO NPH HEGOJBLIOM
OKpyrJieHHH peGep H HeCKOJbKO 6oJiee KOCHIX paspe3ax MOryT IO-
JyuuThes M3 (opM, 6auskux k 16 u 16, IX, ceyeHus B BHJIE OUeHb
XapaKTepPHLIX AJs OJHBHHA JABOSKOBBIMYKJBIX YEUEBHL, NPHOMHIKALK0-
muxcs no ¢opme x puc. 16, X. Ognako, oxkpyraennsie dopMel pas-
pPe30B OJMHBHHOB MOJYYalOTC HE BCErja .BCIEJACTBHE OINJIaBAEHHS
KPHCTAlJ1a OJMMBHHA, a4 MO NPHYHHE TOro OO6GCTOATENbLCTBA, YTO OH
HMeeT — CM. pHC. 16, X[ — oueHb MHOro KpHCTaNIHYECKHX TPaHei,
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ouenb OJIH3KHX 1O moaoxeduio. Haxowewu, na ueprexe 16, VIII npen-
CTaBJeH paspes KpHcramaa puc. 16 uepes NgNp, takxe xXapaxkTepusiii
a5 oauBuHOB., CnaliHOCTL Y 0/IMBHHA B laH(ax HabGa0aeTCs OUeHb
peixo M He XapaKkTepHa [Js Hero, HO B 3()(y3HBHBIX NMOpoAax, B
Oasanbrax, OJUBHH OOHAPYKHMBAET HMHOrAA NMPEKPACHYIO CHAHHOCTh,
0COOeHHO OJHMBHH HECKOJbKO H3MEeHeHHbIH (cMm. puc. 16, II). 1o Oy-
AeT CMaiHOCTbL TIO BTOpOMY H TPETbEMY NHHAKOHTaM, CJleJTORATENBHO,
OTJAHYHAS OT NPH3MaTHYECKOH CMaHOCTH POMOHYECKHX MHPOKCEHOB.
Eciu 3TH cnafiHOCTH OJHMBHHA HAXOIATCS B IMOJOXKEHHH TMEpIeH/H-
KYJAfDHOM K TOBEPXHOCTH mH(da, TO 'OHH JOJKHBI NaBaTh B OJIH-
BHHE MNpAMOE IMoracaHHe, B TO BpeMs Kak y POMOHUYECKOro NHPO-
KCeHa CMaiHOCTH, NepecekalouMecs MO NPSIMBIM e TOYTH YIJIOM,
Oyayr maBaTh BCerja Kocoe roracanue. B 3ToM cayuae TakHe OJH-
BHHEI §a3aJbTOB Helb3sd CMellaTh Jayke C MepBOro B3rasjAa ¢ MHPO-
KCeHaMH, MPHHAB HMX NHHAKOWJIAJAbHYIO CMAadHOCTL 3a MpH3MaTHue-
CKYIo CHAaWHOCTL NHpoKceHa. OOGHLIKHOBEHHO BecbMa XapaKTepHLI
JUIsT OJMBHHA B M3MEHEHHBIX MOpPOJaxX rpyoble HeNpaBHJILHEIE H H3-
rubGarliiecs TPEUIMHbl, YacTO 3anOJHEeHHBIE MOCTePHOPHEIMH TIPO-
AVKTAMH, TpPEXJe BCero MAarHHUTHHIM JKEeNe3HIKOM H CcephneHTHHOMY
O6pa3oBaHWe 3THX TpEUIMH CTAHOBUTCS BIIOJHE TOHATHBIM, €CHH *
NPHHATL BO BHHMAaHME, UTO OJHMBHH MHHEpaJ He CTOHKMH H ropasio
yallle BCTpPeuaeTcss B pa3pylIeHHOM BHIE, UeéM B CBEXeM, IpHUeM
NPH H3MEHeHWH TMpEeBpPAaNlaeTcsi B BOJHBIH CH/IMKAT, VBeIHUHBAETCH
WHOrJa B 00BEMe W MOTOMY PAaCTPeCKHBAeTCs: TPEIIHHOBATOCTb MH-
Hepaja HaXOJHUTCA TakUM 00pa30oM B MOJHOH CBSA3H C XHMHUECKHMH
CBOWCTBAMH STOr0 MHHepaJa.

JIBOWIHMKH OYeHb DPeJIKH, M TaK KaKk OJHBHH MHUHepaa pomOHue-
CKHI, TO MHHAKOMIAMLHBIX GBITH HE MOKET, a BCTPEUaloTCs™ ABOHHHMKH
N0 PAa3MHYHLIM TPH3MaM. DTH JIBOMHHKH KpecTOOOpasHbl, HO BCTPeua-
t0Tcs B mmuhax HCKAKUHTEIBHO PEJIKO H HCKAIOUHTENLHO Xe B I0pO-
nax acddyausHoro raburyca (cMm. ckaszaHHoe B 1. 76, Kouew).

203. B mandax oaMBHH coBeplueHHO GecuBerHbii, Gennifl, yem
JIETKO * OTJIMYaeTcss OT Bcerjaa moufu GypoBarhix B 6asaibre MUPO-
. KCEHOB: CJeJVeT TOJbKO HEMHOXKO NPHCMATPHBATBCS K HCCAeAye-
MBIM MHHEpPAJaM B TPOCTOM CBeTe, uTOObI HHKOIJA MOYTH HE TpOo-
MYCKATh B 3TOM NMPOXOASIIEM CBeTeé OJHBHH B 6asannTax, cMeUIaBTH
ero ¢ mupokceHOM. TQJABKO B HMCKMHOYHTEIbHBIX CJAYyYadX OJHBHHBLI
ObiBator B mucdhax oOKpaileHbl: TAKOBBI, HAMPHMeEp, OJHBHHBI HEKO-
TOPBIX CHOHPCKHX «TpanmoB». Ho aTO BCcTpeuaeTcsa uepecuyp peako,
TaK YTO MOMKHO CUMTaTh, UTO s OJMMBHHA BeCbMa XapakTepHa, B OT-
JHYHe OT NHpPOKceHa, ero GecusBeTHOcTh B mHdax. [Ipu pasnoxe--
HHH OJHBHH OKpPAIlIMBAeTCS NPEXJe BCero OKHCIaMH Kesaesa; MpH
MarMaTHYeCKOM Ppa3fOXKeHHH OH HMHOrJa OKaHMJIAeTcs Henpospay-
HOM KaeMKOH BBIAEJSIONIMXCA NPH JHCCOUHAIlHH OKHCJIORB JKeJseaa.

204. Kak yxe yKasplBalOCh, OJMHBHH — MHHEpAJ PEIKO CBEKHIL.
Boabmero wacthbio GbiBaeT paspyllieH W OpeBpainleH Yalle BCero B
CepIIeHTHH M MAarHUTHBIA Keje3Hsik. [Tocaeanuit oTiaaraercs mo Tpe-
muHaM. CeprneHTHH TakkKe nepecekaeT ero B IAH(pe B BHAE JEHTO-
4eK Mo BceM HanpapJeHusiM. M3 onmBuHA WHOrJa 006pasyloTcs CKO-
IVIEHHS, arperarbl, TPEMOJHUTOBLIX KPHCTAJNJIOB, 3aNMOJHAKOIIHNX BeCh
NepBHYHLIA KPHCTAMJ OJMBHHA, TAK Ha3blBaeMble NHIHTBL 3areM
OMHBHH NOCTATOUHO PEJKO, HO BCe Ke mpeBpamiaercs B Taibk. Ho

“ -
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HaJ0 MMeThb B BHJY, YTO OH HMHOrJa NpeBpallaeTcs U B MYCKOBHT,
TaK YTO 3/1eCh OTANYHe OBIBAeT AOCTATOUYHO TPYAHBIM. 3aTeM MHOrAa
OJHBHH MpeBpaliaeTcss B GHOTHT WIH OGMOTHTOBHIHBIA MHHEpAJ, TaK
HasbiBaeMblii HAAMHTCHT WJIH OGOBIMHIHT. UTO, NMOBHAMMOMY, OJHO
U TO Xke. DTH MOCTEPHOPHble GHOTHTOBHMIHBIE TIPOAVKTH 3aMeIleHus
OJWBHHA HMEIOT CHJBbHO KOJeOMIOIIHEecss ¥ COCTaB M ONTHUECKUe
cpoiictBa. Boabiero vactio user uX GHOTHTOBHIH, 3HAUHMT, GYpHIN,
KpacHo-Oypolii, opaHxkeBo-OyphIii, HHOrAa KpacHbl. OHM BexyT cebs
COBEpIIEHHO TaK e, Kak OHOTHT, H OTJAHYAIOTCA OT TOC/eIHero
HHOTJIA TOJBKO MO TNPeNOMJEHHI0 H JIBympeaomieHutio. Muoraa B
OJIMBHHAX BCTPEuYaeTcsi CHHeBaTHI B 1akde caonoobpasHblii Mu-
Hepasi, KOTOPBLIH HYXKHO OTHECTH K KaTeropHH HIJHHICHTOB H 6OB-
JauHruToB. HakoHel, nmpH HH3KHX TeMnepaTtypax, a Takie NpH sBJje-

* HHfIX BBIBETPHBAHHMS OJHBHH MHOTZA IEJHKOM TPEBpallaeTcs B
cMech KapOboHATOB — IPHYEM HECMOTPA Ha TO, YTO OJHBHH COJAED-
JKHT MAarHu#, atumu kapboHaTaMH OblBaeT OOBIKHOBEHHO YHCTHIH
KaJbIUT, T. €. NMPOHCXOJHT NPHUBHOC KaldbIIUTA W BHIHOC BMECTE ¢
KpeMHe3eMOM MAarHusi u xkejne3a. B HekoTOprIX 6a3aJbTOBHIX OPO-
Jax Bbl MOJKeTe 3aMeTHTh XapaxTepHble (DOPMOUKH OJMBHHA, OKail-
MJEHHBIE MO KPasiM OKHCIAMH JKeje3a, 4 BHYTPH 3aMelleHHbIe HIIH
ONaJoM, WJIH MEJKO3€DHHCTHIM KBapleM, HMJIH XanaeaoHoM. OKHCIR
JKemesa MPHHAAJIENAT K BOJAHBIM COEJIMHEHUSM — FeTHTY H JHMO-
HHTY. [

205. OMMBHH BecbMa XapaKTepHLIH MHHEpan: IJsS OCHOBHBIX H3-
BEPKEHHBIX TOPHBIX MOPOJA Kak 3 y3HBHBIX, TaK H HHTPY3HUBHBIX.
M3 mocaesHUX OH BCTpEUaeTcs Hepeako B rab6po, sBISETCS PONO-
BEIM MHHEpPAJOM JJs TMEePHAOTHTOB H OYEHb YacT B THPOKCEHUTaX.
B addysuBHBEIX mopoxax 3TO POJAOBOH MHHepan aias 6a3albTOB W
HHOTZa BcTpeuaeTcss B Auabaszax; OJMBHH TaKiKe POJOBOH MHHepan
qasg TUMOVPrUTOB, NMHKPHTOB, 0GA3aHUTOB H NPOUYHX MIEJOUYHBIX H
HIe0YHO-3eMeNbHBIX MOpoA. Boobmie, OMWBHHBI TMOJYHAIOTCS OUeHb
JETKO HCKYCCTBEHHBIM MYyTeM H CyXOW M MOKpOH nxaskoil. MHorna
OMHBHH BCTPEYAeTCs B KHCABIX H NPOMEXKYTOUHLIX 3((y3uBHBIX
noponax, ocoGeHHO CTekJAOBaThX. 3aech OGoabmieif uacTelo OH Gbl-
BAET JKEJEe3HCTHIM W SIBAAETCS MPOJAYKTOM TMOCAEBYIKAHHYECKOH Jed-
TeabHoCTH. = Berpewaercs Taxkke OJMBHH B puie (hopcTepHTa
Mg,SiO, — B KOHTaKTHHIX 00pPasOBaHHAX H Mpexae Bcero B Oora-
THIX MAargHMeM KOHTaKTOBO-MeTaMOp(hHuUecKMX HW3BECTHSKAX Hapsany
C CepIeHTHHOM, SIBJASIONIMMCA WHOrJZA TPOJAYKTOM H3MEHeHHA OJH-
BHHA. DTH KOHTAaKTOBO-MeTaMOp(HUYeCKHe H3BEeCTHAKH HA3HIBAIOTCH
uHorna oduxanbuuramMd. OJMBHH B BHJAE KOHTAKTOBO-MeTaMophHu-
yeckoro ofGpa3oBaHusi GLIBAET TakKKe B BHJE KeJNe3ucToW pa3HOCTH
tdasmuta. HaxoHel, HYXHO elle OTMETHTb, YTO JIErKasi pasjarae-
MOCTb OJHBHMHA H VBEJHUEHHE ero B O0ObeMe TNMDH 3TOM PaslOXeHHH
MOuUTH Ha 25 CAMIIKOM TMPOLEHTOB Takke OOYCIOBIHBAIOT Xapax-
TepHBIC ABJEHHS, HabmMoxaeMbie B HEKOTOPBEIX rab6po HIH, B OCO-
GEHHOCTH, B TPOKTOJHTOBBIX MOPOJAAxX, COAEpPXAUIMX TOIBKO OJH-
BHH M MJAarHoxaassl, UMeHHo MPH TaKoM VBeTHUeHWH ofbeMa OJH-
BHH 3TOT JABHMT HA OKPYXKAIOUIHE MNJIArHOKAa3sl W O6YCA2BIAUBAET

TO, UTO TAATHOKAA3bLI COBEPIIEHHO PACTPECKHBAIOTCA M JAaWT TPV-
6ble, HHOrJa HempaBHJbHbIC, TPEIIHHBI, TaK HECBOHCTBEHHbLIE STHM
muuepayam. [NpHemarpuBasick K MopojaaM, Bbl B TaKHX OJHBHHOBBIX




ra66po M TPOKTOJHTAxX MoxeTe 3aMeTHTb, YTO STH TPEUIMHBI pac-
XOMATCA PajHaNbHO-IYYHCTO OT NPEBPALEHHOTO HAIeJO0 HJIH MOUTH
HaleJ 0 B CEPNEHTHH 3e€pPHAa OJMBHHA, COBEPIIEHHO AHAJOTHYHO Tpe-
uMHaM, noayuaomuMcs OT yAapa B CTeKJ0. 3aTeM STH TPellHHBL
2aMOJHAKTCH B NJIArHoKJAase 60JbIIel0 4acTbi0 SMHAOT-IOH3HTOBBLIM
MHHEpAaJIOM, MMEIOIIHM HeCOMHEHHO JHG0 SMUMarmatHyeckoe, JAuGo
BTOPHYHOE NPOHCXOMK/IEHHE.

206. Haxoneu, oTMeuy emie 0JHO XapaKTepHOE, CBI3aHHOE C OJH-
BHHOM siBJeHHe, HabaiojaeMoe B TOPHBIX MOPOAAX — 3TO TO, HTO
OJIHBHH HEPENKO OKpyXaerca o000J0YKaMH pPOMOHYECKOro TMHPO-
KCeHa, HHOTIa MOHOKJIHHHLIM TMHPOKCEHOM, HHOrJa oOOMMH BMecTe,
NpHYeM MOXKeT MTTH CHayana poMOMYEeCKHH MHPOKCEH, NMOTOM MOHO-
KJIMHHBIA, HMHOrjAa (ropasao pexe) HaoGopor. M3apenka st o6o-
JIOYKH MPOROJIKAIOTCA M Jlajee: caeayomas o60J0uKa COCTOHT ke
H3 OuOoTHTa, WHOrJa NPHCOGAMHAETCS K 3TOMY BEpOfATHEE BCEro
rubpuanbiit MuHepan —rpanaT —H  amcbubon. [Noayuaerca rpynna
JPY3HTOBBLIX TOPOJX MJIH JIPY3HTOB, I'Jieé OJHO MHHEpalIbHOE MOKOJe-
HHWE, TIPeJCTaBJeHHOEe OJHHM BHIAOM, Kak OBl OKajiMaseTcs, Kak
CKOPJAYNOH, IPYrHM MHHEpPaJbHbIM IOKOJIEHHEM, IPYIHM MHHEpPAJb-
HeIM BHAOM. Takoe spiaeHHe HaAGMIONAETCH HE TOJLKO B H3BEPIKEH-
HEIX TIOPOJaX H He TOJbKO B a0HCCANbHBLIX H3BEPKEHHBIX MOPOMAAX,
Kak OBIJIO TPEeJMOJ0XKeHO BHepBLIe NMPH YCTAHOBJIEHHH APY3HTOBON
crpykryput (E. C. ®enopos), Ho HabGaoxaeTcs TakkKe M B MOPOJAA¥
acdysupHOro raburyca WM, BO BCAKOM CJAy4ae, XHIbHBIX. Takas
JPY3HTOBAs MJH BEHUMKOBAasfg CTPYKTYpa ONHCAHA IJs KUILHOH I10-
ponsl u3 Jlenckoro soaotonocHoro paitona (B. K. Koryasckuit), Tak
YTO CYHTATH JAPY3HUTHl 3a abHCcalbHBIE MNOPOALI YKe MO OJHOMY
9TOMY HET HHKAKOTO OCHOBaHHS.

207. [Tpu aTOM 51 MOMKEH BaM 3aMeTHTb €leé OXHO: B CYIIHOCTH
roBops, BCAKasA CTPYKTYpa HHTPY3HBHOH MOpoAnl, rae Habawjpaerca
ONpeJeNeHHbIl MOPANOK BHIIENEHHS MHHEpaldoB, JOJMKHA OBITh,
rpy6o TOBOp#, IPY3UTOBOH, MOTOMY YTO, MOJAOOHO TOMY Kak my-
3BIPDbKH JKHUJIKOCTH CJAWBAIOTCA OJWH C IPYTHM, TaK W KPUCTANIHI B
WU3BEPIKEHHON NOpOJE TNPH HAMMUYHUH JKHJIKOH Macchl OuYeHb YacTO
CTPeMSITCA COeIHWHHTHCA OXHMH C ApyruM, 6Gaaromaps ueMy moJay-
YaloTCAd KYUKH KPHCTaAl10B. ECTecTBeHHO, UTO B TaKO# KYUKe B I[eH-
Tpe NOoKeH OGBITh paHee BHIIENHBIIHMICA MHHepas, a MO KpasM JOoJ-
JKHBEI pacronaratbcsi Bce Gonee u Gosee TMO3AHO BHIIEASIONIHECS
muHepanbl. Ha 310 06CTOATENHCTBO VKE NaBHO 00palleHO BHHUMAHHE
repmMaHckuM mnerporpacdom PosenGyiuem.

208. JIsynpesomaeHue v GOJbUIMHCTBA OOBIKHOBEHHBLIX OJHBHHOB
koxnebaerca ot 0,030 xo 0,040. ¥ dassuros goxoxut no 0,051. Hamxo
HMETbH B BHIY, UTO HEKOTOPhHIE ypajbCKHEe OJHBHHBEI HAKOT JBYTNpe-
aomaerne Huxe nHbps 0,030, ckaxem, okoxo 0,025 u no 0,023, Tax
4TO MPU TAKUX OJMBHHAX HALO OBITH 0COGEHHO OCTOPOMKHBIM, HTOGLI
HE CMEIaTh UX C MHPOKCEHAMH. YTOJ ONTHYECKHX Ocelt OOBIKHOBEHHN
noaoxureneH or +70° no +90°, HO MoOXKeT 6LITh H OTPHUIATENLHBINA
oxono —90°, —85° —90°. ¥V ¢aaruToB YroJ ONTHYECKHX ocefi OT-
pHIATEABHBIE M cpaBHUTeNbHO Maaslit —50°. Np=[010]; Mg=:[100].
Yro kacaercsi NpeJOMIEHHs, TO Y caMblX OeIHBIX Kelne3oM pasHo-
creit npeaomaenue 1,635 mo oxuo#t ocu u 1,670 mo mpyroit. 310 B
Hawbonee GeZHBIX WIH COBCEM HE COAEPKANIUX Keneaa ONHBRHHAX;
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y O6BIYHBIX OJHBHHOB Mbl MMmeem 1,655 mo 1,690, B Gosee Gorarhix
JKene3oM npeaomiaeHue goxoaut xo 1,750 u, Hakonenu, y dasauron
npesomaenus no ocn Np=1,835 u no ocn Ng = 1,836, 1. e. nocru-
raer yxe OUeHb BHICOKOW LHOPEL. [I1s ONMBHHOB OYeHb XapaKTepHa
Jerkas uX MOJABEePKEHHOCTh H3MEHEHHIO, SMUMarMaTHIeCKOMY — Cep-
NEHTHH, TPEMOJHT, TalbK U T. JA., WIH BTOPHYHOMY — HH3KOTEMMepa-
TYPHBIMH MMHEpalaMH, KaJbLHTOM H KpeMHe3eMOM, KOTOphle ja-
Jeko He Bcerza OBIBAlOT, OJHAKO, BTOPDHYHBIMH, T. €. NPOAYKTAMH
BHIBETPHBAHUA. TaKkKe OuUeHb XapakTepHa JJs OJMBHHA COBepIUeH-
Hafg GeCUBETHOCTb H OTYETIHBAsd LIArPEHEBas IOBEPXHOCTh, rOPa3no
Gosee OTYETAHBAS, YEM 3TO HYKHO OblI0 6Bl JJIf MHHepaaa ¢ TaKHUM
NpenoMJIeHHEM, W BepOSiTHEe BCEro 3TO OOYCIOBIHBAETCS TEM, YTQ
oJHBUH He obnanaer, BOOOLIe TOBOPS, CHaWHOCTHI) H OOBIKHOBEHHO
JaeT pakoBHHYATHIH H3710M.! [lo crenmeHH MOJBEPIKEHHOCTH Ppasno-
XEHHI0 MHHEDAJLI MOXHO PACIOJOXKHTE B TAKOH PAN: OJHBHH, 3aTeM
HjerT poMOMYeCKHH NHPOKCEH H, HakoHell, Haubolee YCTOHUMBBIM
10 OTHOUIEHHIO K areHTaM H3MEHEHHsd, BCe PaBHO HH3KOTeMmeparyp-
HEIM HJIM BBICOKOTEMMEPATYPHBEIM, ABIAETCH MOHOKJIHHHBIN MHPOKCEH.

209. OnuBuH pacnajgaeTcs HAa HECKOJBKO pPa3HOBHIHOCTEH: 4H-
CTHIf MJAH TIOYTH YHCTHIH MarHe3ualnbHLIH, C HE3HAUHTENBbHOH NpH-
Mechl0 JKene3a OJHUBHH HaswiBaerca ¢opcreputoM. Hammenninue
KO3(DHIHEHTH NPEeTOMJIEHHsA NaHbl A 3TOoro BuHAa. OT Kene3HCTHIX
OJMHBHHOB (DOPCTEPHUT OTAHUAECTCH MO KOI(DHIHEHTY TNperoMJICHHS,
110 TOYHO ONpeJeNeHHON ero BeMHYHHe; BCTPEUAeTCs JKe 3TOT MHHe-
pan B KOHTaxkTOBO-MeTamopduueckux GOraTelX MarHueM Tmopoaax H
KPHCTANJHUYeCKMX ciaaHuax. 3areM, coberBenno onmusun (Mg, Fe).SiO,,
O6LIYHO BCTpPEUAOIAsics PA3HOCTb, B KOTODOM KOJHYECTBO OKHUCH
MarHHg npeoGnamaeT Han 3aKHCbIO  Kerdesa, Paanur — xeme-
sucreiit -oamueuH Fe,Si0,. OOBIKHOBEHHO elle BHIIEAAIOT Pa3HOCTH
MEXIY UYHCTBLIM JKEJNEe3HCTHIM OJHBHHOM, '(DasIuTOM, H OJHBHHOM
co6CTBEHHO, B KOTOpPOM GOJbllle OKMCH MAarHHS, ueM xeje3a, a
HMEHHO — FOPTOHOJMTH M rHajocuaeputbl. UYrToOGbl BHIIEIHTL W3
TPYNNEl OJHBHHA COOCTBEHHO OJMBHH, MOCJAETHWH HA3LIBAIOT WHOTJA
XpH30JMTOM, Ha3BaHHE Mano yao6HOe, MOTOMY YTO Mano OTIH-
Yyaercs OT TepMHHA XPH30THI. [OPTOHOMHTHI W ruamocuiaepuTs 6y-
JYT TMPOMEXYTOYHON PasHOCTHI0 MEXIY XPH30auTOM H dasaurom,
a umenHo dopcrepur — (0—10)% Fe,SiO, (2V = + 86°), xpusoaur
(omuBuH) — (10—35) % Fe, SiO, (2V =+ 88° no —81°), ruanocu-
nepur — (35—60) %, (81—69°) u ropronoaur (60—75)%, (—69—61)°
H dagaur (75—100)%, 2V == o — 47°. PasauT Nerko0 OTIMIAETCS
OT cOGCTBEHHO OJMBHMHOB MO YKa3aHHBIM BHIIIE KOHcTaHTaM. Muorza
dasaur B mwaudax OwBaer oxpatled. Ecam  w3Mmensercs, wuHoOrzaa
6BIBa€T OYEHb T'YCTO OKpalleH GypOBaTO-KPACHHIM [BETOM, NMpHYEM
4acTo OJHOBPEMEHHO ¢ 3TO# OypoBaTo-KpacHOH OKpacko# mo-
ABNAETCS W MNpPEKpacHas, YNOMsAHyTas BHIIE, CIMadHOCTD.

210. CvemiaTh OJHMBHHLI MOMXHO C MOHOKIHHHHIM ITHPOKCEHOM.
OJHEWH, KaK yKe VKa3HIBalOCh, MHHEepan B mrudax B npoxoasiiem
ceere coBepuieHHo GecnpeTHHI# M ofmazaer Gonee pPeSKO BHIPAXKEH-
HOW IIarpeHeBO# TNOBEPXHOCTHIO, YeM CXOAHBIA € HHM DO Tpe-
JOMJICHHI0O MOHOKJMHHBIfI THPOKCeH, KOTOPLIA K TOMY XK€ B TOpO-

! Cw, npumevanue Ha cTp. 140,
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jgax ObiBaer Bcerjga caerka GypoBaTHIM MM 3eleHOBATHIM. B 6a-

3a/1bTaxX B MPOXOJSALIEM CBeTe HeAb3si OObIUHO HE 3aMETHTb OJH-
BHHA MO ero OecCLBETHOCTH cpeJH OypoOBaThIX MNHPOKCEHOB; 3aTeM
MOHOKJIHHHbIE MHPOKCEHBI HCKIIOYHTENbHO PEeAKO JAaioT OypoBaThble
MOTEeKH OKHCJIOB JKejes3a, Hepeako Habuaiojaemeble B oauBuHe. Kax
VKAa3bIBa/0Ch, HHOTZA OMHBHH JaeT NPEeKPacHYI CMalHOCTb, HO TaK
KaK 3Ta CHaiHOCTh NHHAKOHAAJAbHAS, OHA AOJKHA OTJHYATHCA OT
NPH3MATHUYECKOH CMaHHOCTH NHPOKCEHOB IO CBOEMY IOBEJEHHIO
IOJ, MHKPOCKONOM B paspesax umiudgos (cM. Tabia. B nyHKTe 6a);
HaKOHell, MOHOK/JHHHBIH IHPOKCEH MNOJOMKHTENbHLIH H HMEeT yroa
ONTHYECKHX ocCell Goabmueit yacTpio B 45—60°. OMHBHH NMOJOKHTENb-
Hblil ¢ GOJBbIUMM YrJaOM ONTHYECKMX OCEeH HJH Ja)Xe OTPHLATENb-
HbelH, OOLIKHOBEHHO, KaKk $1 TOBODHJ, OJHBUH HMEET JBYNpPEJOMJe-
HHE 3HAYHTEJbHO BbIIIE, YeM MOHOKIHHHBIH IHMPOKCEH, HO HAagO
HMETh B BHJY, YTO YPaJdbCKHE OJHBHHbI MMEIOT NpeJOMJEHHE, OIy-
ckatouteecs a0 0,023, T. e. 10 BeaMYHHBI, BOSMOXHOH AAf MOHOKJIHH-
HBIX nHpoKcenos. Taxkue e HHU3KOABYNDPEJAOMJIAIOILME OJHBHHEL
BCTpeueHsl MHOW B [Ipubaiikasbe (Mabuup).

211. OaMBHH MOKHO CMeIaTh Tak:kKe H ¢ POMOHYECKHM INHPOKCe-
HOM. Borartbie xeanesom poMOuYecKHe TNHPOKCEHbI — FHIEPCTEHb,
Ipasja, NMJIEOXPOHPYIOT, HO ITOT MJIEOXPOHU3M ObIBAaeT HHOTJA elnBa
samered. [lpn noayuenuum TouHOM UHQPHI JABYNPEJOMJIEHHS TOMKE
HeJb3sd CMeIUaTh THNEPCTeH C ABYNPEJOMACHHEM, [OAHHMAIOMIMMCSH
A0 20 THICAYHBIX, C OJHBHHOM, Y KOTOPOrO JBYNpeaoMiIeHHe He
MeHbllle 23 ThICAYHBIX. Kpome Toro, y Tex pomMOHYecKMX NHpPOKCce-
HOB, KOTOpbIe JalT BBICOKHE HHTep(epeHLHOHHbIe lBeTa, yroJ
ONTHYECKHX OCeHl OTpHIaTe]bHBI H He Goabuie 70°. Muoraa, koraa
HET BO3MOMKHOCTH H3MEpPHTh BEIHYHHY JABYNPEJOMJICHHS, OJHBHH
OT POMOMYECKHX MHPOKCEHOB OTJIHYHTh OYeHb TPY/AHO. EIXHHCTBEH-
HBIM KDPHTEpPHEM $BJfETCS BeJHYHHA JBYNPEJOMJICHHS, H3MepeHHasd
TOYHLIM METOJOM, HJIH ONHPAasAch Ha H3MEPEHHE MO TpPellHHAM, HIH
no meroay Ulona, WM HCXOAA M3 JIBYNPENOMJEHHS TaKMX MHHepa-
JIOB, KaK IVIarHOK/Ia3bl, HIH ONpeAeJeHHBIH yiKe B aH(e MOHOKIHN-
HbIH NHPOKCEH. [lAs STHX NJAarHOKJ1a3oB MOXHO B3AThb JBYIpeJo-
mieHde paBHeiM 0,008 ¥ nepexoguTh K COOTBETCTBYIOLIEMY ABYIpe-
JOMIEHHIO HCCIeAYeMOro MHHepana, a I MOHOKJIHHHOTO ITHPO-
KCEHa MOHO B3AThb ABynpeaomaeHue pasHeiM 0,024. B° HekOTOpPHIX
CepreHTHHOBLIX MOPOJAX, rjie OT OJHMBHHA M OT POMOHYECKHX NH-
POKCEHOB OCTAIOTCA TOJBKO JKAJKHE OCTATKH, a BaM HYXHO Ompe-
JEe/UTh MepBOHAYANbHYI NOpojy, ObiBaeT OYEHb TPYAHO OTIHUHTH
OJUBHH OT POMOMUYECKHX NHPOKceHOB. [lJs 3TOro HyXHO HCKaTb B
nepsoM, BO BTOPOM MJH TperheM IUJAH(E cnaiHOCTh, H TOrJa MO
OPHEHTHPOBKE OTIMYATH 3TH MMHEpaJbl. DTO OTJAHUHE OYIET caMbiM
nanexseiM. Mvenno, v oanBuHOB /Np coBmamaer ¢ nepBo# OCbIO, a
Nm ¢ TtpeTbell ocblo, y MHPOKceHOB Ng coBmnajaer ¢ TpPeTbeH KpPH-
crasiorpaduueckod ocklo, a Nm— co BTOpO# KpucTampiorpaduye-
cko#t ocblo. Cpenu cepneHTHHOB, CJeJOBaTe/]bHO, YacTo Habawoxma-
I0TCS1 OCTATKM MUHEpasa, KOTOPHIH ObIBAET OueHb MOXO0XK Ha OJH-
BuH. HeoGxX0AHMO OBITH OCTOPOKHLIM, YTOGBI He NMPHHATb 33 OJH-
BHH OCTaTkd Haubojee YCTOHYMBBLIX B STHX YCAOBHAX MOHOKIHH-
HBEIX, NMUpOKceHoB. OJHBHH B OTAHYHE OT POMOHUYECKOro MHPOKCEHa
H3MEHsIeTCa NPH Harpepanuu wianda, xeareer u kpacueer (Giimbel).




212. ONMBHH MOXHO CMelaTh TaKMke ¢ 3MUAOTOM. ¥ snuaora
nmpexjie BCero J0JxKHa BaM OPOCHTLCA B TJa3a aHoOMaibHas HHTEp-
(epenunonsas okpacka. YroGbl He NOBTOPsiTH OO 3TOM MpH 3iiK-
oTe, cefivac CKaxy, yTO 3MHJAOT NOYTH OeclUBeTHBHIA MuHepald, a B
CKpelleHHBIX HHKOJAX HOpMaabHasg HHTep(epeHLUHOHHAs OKpacka
MOXET CHJIbHO H3MEHSITbCS HJH BCIAEACTBHE COOCTBEHHOH OKPACKH

* MHHepaJoB (T. €. OKPAaCKH B NPOXOAAINIEM CBeTe), WJAH BCJEJCTBHE
4HOMaJHH B JABYINpeJOMJeHHH. [loaToMy, ecaum MHHEpaa BBICOKO-
ABYNPENOMASAIOIIHI JaeT LBeTa HHTep(epeHUuHH, Maj0 OTIHYal-
IIHECA OT HOPMaJdbHBIX (Mbl HasbIBaeM HMX HOPMAaJbHLIMH), TO ILBeTa
HHTEP(EpPEHIHH 3TOI0 MHHepana JOJ/KHBEI COBEPILEHHO COOTBETCTBO-
BaTh LBETaM HHTEpP(epeHIHH, HaOM0 aeMbIM YV KBapleBOro KJHHA.
CaenoBaTenbHO, COOTBETCTBYIOUIYI0 LBETOBYI HHTEP(EpeHIHOHHYIO
OKpPacKy y HOPMaJbHO ABYNPEJOMIAKIIHX OeCUBeTHBIX MHHEpalnon
Bbl BCerjla HaijeTe y KBapLUEBOro KJHHa, cABUras ero OoJablle WIH
MeHbllle B AHAarOHaJbHOM K KOJe0aHHsiM HHKOJEH noJoxeHud. Eciu
xKe HHTep(dEpeHIMOHHAs OKpacka y OecuBeTHOro WJau mnoutu Oec-
LBETHOTO MHHepaja aHOMaJbHa, TOr/la COOTBETCTBYIOLLYIO OKpacky
Y KBapLeBOro KJHHA NPH [OMOLLH TeX e CaMblX MaHHNYJIALHHA Bhl
yxe He Hanpgere. Ha 3Ty aHOMauibHYI0 OKpPacKy BBICOKHX LBETOB Bbl
Bcerja oOpamiaiTe BHHMaHHe, NIPHYdYasch OTIHYATH €€ OT HOPMalb-
HOH, eclIM MMeeTe B IIIH(pEe TOYHO OmnpejeNeHHbIH anuaoT. Eue pas
JOJKEH IOBTOPHTb, UTO 3TO KacaeTcs TEX MHHEpaloB, KOTOpHIE
camMd no cebGe GeCuBeTHH H Yy KOTOPLIX IO3TOMY HHTepepeHIHOH-
Hasg OKpacKa He MOKeT H3MEHSATHCS OT OKPacKH CaMoro MHHepaJa.
B 1BeTHHIX MHUHEpAJaxX aHOMaJbHYI0 OKpacky TakK HPOCTO He pac-
N03HAaTh, TAK KaK HHTep(epeHUHOHHbIE IBeTAa IBETHOrO MHHepaJja
MOTYT MEHATbCA MMEHHO MOTOMY, YTO H caM MHHepaJ oxkpaueH. Ecaun
Bbl 3aMETHIM WJIH npHyuuau cebs taxk Habmaiogath HHTephepeHIHOH-
HYI0 OKpacky, TO Bbl ‘HHKOrga B mwaudax He cmelraere 3nuaOT ¢
OYeHb CXOJAHBIM C HHM OJHBHHOM HJH MOHOKJHHHBIM NHPOKCEHOM,
M K TakoMmy c¢rocoOy pasiv4yeHHsi OKPAackH sl BaM COBeTyi0 obpa-
THTBCSI, KOr1a Bl yOeJIHAMCh, YTO HCCACAYeMbIH BaMH MHHepaJ 3TH-
aor. HenpeMeHHO BO3bMHTEe KBaplUeBbIH KJHH B CKpPEIeHHBIX HHKO-
JSIX M, BABHras NocJeJHHH B AHAaroHaJbHOM K HHKOJAM ITOM0XKEHHH,

: nocrapafrecb yO0eIHTbCS, YTO HH NPH KaKOM TOJOXKEHHH 3TOrO

E KAHHA Bbl He HabaiogaeTe OYEeHb IYCTHIX H SPKHX  JKeJTO-OpaHxKe-

BBIX, 3€/JeHbIX, CHHe-3eJeHbIX H MaJHHOBBIX LIBETOB, KaK B HEKOTO-

J pHIX ceueuusix smupora. Kpome Toro, y amuaoros uwacro Habio-

JlaeTcsi HeOJHOPOJHOCTH HHTEP(EpPEeHIHOHHOH OKpPackH, H HHOrjaa

I BBl MOxeTe yxe ObiTb COBEpUIEHHO YBEPEHHBIMH, YTO MEpej BaMu

MHHEpaJ C BBICOKOH aHOMaJbHOH HHTep(EpPEeHIHOHHOH OKPAacKoH,

eCcqH 3aMeTHTe, 4TO, HalpHMep, APKOOpaHKeBasd OKpacKa Mepexo/uT

i B YEPHHJIBHO-CHHIOW, yXe JEerk0o OTAHYaeMYI0 OT HOPMaJbHOH, HH3-

| « Kyl0 aHOMaJbHYI0 OKpAacKy.
C OKpameHHBIM S3MHAOTOM, HMelWHM (DHCTAIIKOBO-3€JeHYI0
OKpacky B Hyudax, ONHBHH CMelIaTh HeJb3s MOTOMY, 4YTO OJHBHH

' 6GecuBeTHI B mTHd)e MHHEpas. 3aTeM OJHBMH MOMKHO OTJIHUaTh OT

3MHAOTA MO NPHCYTCTBHMIO B MocaefHeM cnaiHocTy. Ecau B Tex Mo-
poaax, rie MOMHO JKAAaTh OJHWBHMHA, Bbl YBHIEIH CHAaHHOCTh, TO OHA,

OyJay4d pasBHTa MO NMHHAKOWIANbHON MIOCKOCTH, AOJIKHA BECTH cehst

uHaye y pOMGHYECKOro OJMMBHHA, ueM cmaiHocTs mo (001) mau(100)

LY
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Yy MOHOKJIHMHHOTO 3MHA0Ta (cM. Tabauuny B n. 6a). ¥ oauBHHA TaKKe
He ObIBAaeT HHKOrJZa JAOCTATOYHO SICHO MM JaKe Pe3KO YAJHHEHHBIX
LIECTHYTOJBHBIX PA3pPe30B, KOTOPblg HAGMIOJAIOTCA HEPeAKO y amH-
AOTa; HO YAJHHEHHBHIA paspe3 y OJHBHHA, eclAH Obl BCTPETHACH, AOJ-
JKeH MMeTb B OOJIBLUMHCTBE CIy4aeB BbICOKYIO HHTepdepeHLHOHHYIO
okpacky. Kpome Toro, smuaoT MHHepaa XOCTATOUHO CTOHKHH, Tax
KaKk OH caM 1o cebe anmMMarMaTHyeH, H HHUKaKUX BTODHUHBLIX Kele-
S8HCTHIX IMOTEKOB OKOJIO 3MNHIAOTOB OBIThH He MOKeT. Ecaiu BHEl BH-
JUTe B 3€pHE, KOTOPOE Bbl CYHTaeTe 3a SIH/JAO0T, CEPHEHTHH, TO 3TQ
3€PHO HE MOXKET CUHTATbCA MHAOTOM.

213. Huorza mauuHAWOIIHEe CMEIIMBAIOT OJHUBHH C MYCKOBHTOM;
OJHBHH OTJAMYAETCH OT MOCJAEJHEr0 TeM, YTO Y MYCKOBHTAa IMIpe-
KpacHas ClaifHOCTh, MeHbIUHH pedbed H FCHOH marpeHeBOH MOBEpX-
HOCTH HHMKOrjJa He HMeeTcCs; KpOMe TOro, MyCKOBHT MHHepal C Ma-
JAEIM YTJOM ONTHUYECKHX OCEH, OTpHIlaTeNbHBIM, HE Bhime 45°,

214. Eme ¢ oAHMM MHHEDPAJOM MOXHO CMeWIaTh OJHBHH, O KO-
TOPOM §1 HE TFOBOPHJI H He OyAy rOBOPHTH, BBHIY OrpaHHUYEHHOCTH
BO BPEMEHH H PEJKOI CPaBHHTEJbHO BCTPEYH ero,-—3TO C TYMHTOM
[Mg (F, OH)].Mg,;Si,0,,, BCTpeuarwIIMMHCH BO MHOTHX CHAyyasXx,
KaK M O/NHBHH, B KOHTaKTOBO-MeéTaMop(pHueckux, 6G0oraTelX MarHHeM,
H3BECTHSKAX. ITOT MHHepal Hepeako HaxoAHTCca B 3abalikaabe.
M 1yT Hamo 6BITH OCTOPOMKHBIM. OTJIHYAETCA OJMBHH OT rymura flo
ONTHYECKOH OpHeHTHpOBKe. ¥ oaueHHa Np coBnajgaer co- BTOpOM
KpHCTaJI0rpauueckok ocelo, a y rymura — Ng. ¥ ryMuTa, €caH
00paTHTLC K TOYHBIM MeETOJaM, Yroa ONTHYeCKHX oceil, Boobuie
roBops, MeHbIle, 4eM y OJHBMHA, H paBeH okoJgo -+ 68°. Hekoro-
pblé TYMHTHI NJCOXPOHYHBEI, H TOrJZa C OJHBHMHOM HMX CMeulaTb He-
BO3MOxHO. Haxkownel, y ryMMTOB KO3(DHIUHEHT MNpejoMJeHus He Obi-
Baer Bhille 1,652. XUMHUECKH: TYMHT COAEPKHT THAPOKCHA U (ToOD.
'YMHT — OIMH M3 HEMHOTHX MHHEpPaAoB, KOTOpHIH HMeeT TypMmaiu-
HOBYI0 cxemy aGcop6uuu, T. €., KOrza ero AJWHA B pa3pese coBna-
JlaeT C HampaBJeHHeM KoJeGaHHA NOJAsSpH3aTOpa, OH CTAHOBHTCH
CBETJIbIM, a B IPOTHBOMOJOKHOM HanpasieHuu — 6oJjee TeMHO
OKpalIeHHbIM. -

PomMOuuecKkHi NUPOKCEH

215. laabime uper pombGHYeckwii nupoxcen. CocTas Takof e,
KaKk y OJHBHHA, TOJbKO MeHblie ocxoBauuit (Mg,Fe)SiO,. Habawo-
Aatorcs npumecu Ca, Al, Fe (TpexaToMHOro) M THTaHa, HHOTJa Map-
raiua ¥ NiO (0,05—0,5%). Pasnenense Ha BUJABI YHCTO NMPOHU3BOJb-
Hoe. OOLIKHOBEHHO Te, KOTOPHle coaepkKaT A0 5% 3aKHCH xKexe3a,
Ha3bIBAIOTCS] SHCTATHTAMH; T€, KOTOPBIE COAEPXKAT 3aKHCh Keaesa
B mpexenax or 5 no 14%, naseiBaioTcs GPOH3MTAMH, a C GOABIIMM
COACpKAHHEM JKeje3a HasLBAlOTCA FHMepcréHamu. ! Munepansr —

! B metporpadnn noaosutensusie, ¢ yraom 2V = - 60° 1o 90° o6ruHO Ha3H-
BAIOTCA 3HCTATHTAMH, OTpHuarteabHbie ¢ 2V = — 90" no — 40° — runepcrenamn. Ceash
MEXny COCTABOM H YTIOM ONTHYECKHX OCEH, BBHAY HEBHICOKOTO IBYNpEIOMICHHS
MHHEPa/ 0B M npacytcTeus npumeceli MnO, Fe,Op CaO u Al,O;, He MOXeT 6biThb
ONHOsHAYHOR W rpyGo (Yumuen) Momer GWTb BuwpaweHa caAeayiolinM o6pasom:
100/,  FeSi0y —2V = 4 82°, 14%— 4 90°, '209— —82°, 409,— — 63%
55%/oFeSiO; — —52°. Takyio e nPHOIMSHTEIBHO  3aBHCHMOCTh  MPHBOAHA
B 1897 r. E. C. denopos. v v e (4




POMOHUECKOA CHHI'OHMH; JalOT NpPU3MATHUYECKHE KDPHCTAMIBbI, 3epHa,
4acTo fACHO YAJIMHEHHbIE, INPHYEM YIJHMHEHHE BCErja MOJOXKHTEIbHOE,
YTO 04YeHb XapakTepHO. CnaiHOCTb ¥ POMOHYECKHX MHPOKCEHOB Ta-
Kas e, KaK H y MOHOK/IHHHBIX, M0 TpeThed npusme (110). 3amerum
cebe, 4TO B paspesax, MEPHEHAMKYJAPHBIX K TPerbel OCH, 9Ta
CHaiHOCTh Bejer ce0s COBEPLICHHO Tak JKe, KaK U B MOHOKJHHHBIX
NHpOKCeHaX, HO NPH TOYHBIX MeTOoJax TaKde paspesnl, Haobopor,
QueHb OJaronpuATHBI: HA (PeJJOPOBCKOM CTOJHKE B pa3pesax C AByMd
HOPMaJbHBIMM K LMY TpPelHHAMH CHaiHOCTH Y POMOHUYECKHX
IHPOKCEHOB CcOXpaHsiioTca o00e TeMHOTBI, Y MOHOKJIHHHBEIX TOJbKO
OJHa; B KOHOCKONE — y POMOHYECKHX IIHPOKCEHOB BHAEH B LEHTPE
Boixoj ocH Ng. HMuorpa Bcrpeuaercas B poMOHUYeCKHX NHPOKCEHAX
CnaiHoOCTh mo npusmaMm Tpertbero poaa (210) m (310). Hepeaxo Ha-
O6amaeTcsl CKopee BCEro OT/AENbHOCTb, @ He CNaHHOCTb, 110 BTOPOMY
IMHAKOHy, COBEPILIEHHO TaKas e, KaKk H Yy MOHOKJIHHHLIX IHPOKCeE-
HoB. Hexoropeie ee HasbiBaioT cnaiHocThio. Habuaiomaerca eule oT-
AeabHOCTE MO 3-My W 1-My DHHakoujam, a Takxke no Qopmam
CI0MHBIX CHMBOJOB. JIBOHHHMKH DO NpH3MaM IEpBOro poja B HH-
TPY3HUBHBIX NMOPOJaxX HaGMIOZAIOTCA HCKIIOUHTENBHO pejko. B ¢deno-
Kpucrax s¢¢ysuBEbIX nopoj (cp. m. 76) 5TH ABOHHHKK HHOTAA II€-
pecexkaloTca KpecTtoobpasHo.

216, DHCTATHT B CBEXEM COCTOAHHH JAo/KeH Obite B maH(e
GecusereH, GPOH3HT eJBa 3aMeTHO OKpalleH, rHnepcred HHoraa Obi-
BaeT 3aMETHO OKpallleH, HO 3TY OKPAaCKy Helb3s Ha3BaTh OKPAacKOH
B COOCTBEHHOM CMBIC/JE 3TOrO CJAOB3a, a 3TO CKOpee 3aMeTHO P030-
BaThii H/M 3€/JeHOBATLI OTTEHOK. DTOT THIEpPCTeH MJIeOXpPOHpYeT
COBEPLIEHHO TaK K€, B HEKOTOPBIX C/IyuaX, KaK aHjaly3HT, a HMEHHO!
no ocu Np — UBEeT HEXKHO-PO30BBIA HMIM MSCHO-KPAacHBIH, MO OCH
Nm — pas/MyHble OTTEHKH JKeJaTOBaToro usera u no ocH Ng — 3e-
JIEHOBATBHIA HJH 3eJeHOBATO-roay6oBaThli fIIBET, T. €., KaK BHIHUTE,
COBEPIIEHHO TO Ke, YTO H B HEKOTOPHIX PasHOCTSX aHAady3HTa.
XapakTepHo, UTO OKpacka IO BCeMy 3epHY AJas poMOHYeCKHX IIH-
pokceHop OwiBaer Hcerja oaHO0OpasHa, B TO BpeMs Kak y aHja-
JYSHTOB 9Ta OKpacka HepeaKO pacroJaraercs IsiTHAMH 10 3epHy
HIH nocteneHHo y6biBaer K nepudepuu. Ilperomnenne —y sHCTa-
THTa Np=1,666 g0 1,66 u Ng=1,665 no 1,671; y runepcrena
Np=1,68 no 1,695 u Ng==1,695 no 1,73. [IsynpenomneHHe poM-
OHuyeckux nupoxcedoB koaebaercsas or 0,009 ana Gorarblx mMarHueMm
u no 0,013 nas runepcrenoB. Ho s jgo/xkeH Bac INpeaynpeiruTh
(aTOro BB He HaWJeTE B CHPaBOYHHKAX), YTO ABYNpEIOMIEHHE
y runepcrenos noxuumaercs po 0,020; ve 3Hasi 3TOr0, MOXKHO JIErKO
NPHHATL TaKOi THANEPCTEH 3a MOHOKJIHHHBIN THPOKCeH. BhiCcOKOe
ABYNPEJIOMJIEHHE Yy THNEPCTEHOB, JMOKEH OTMETHTb, BCTpedYaeTcs
HEe TaK Y PeaKo, W 3TO HAAO0 MMeThb B BHAY. [lajee — yroa ONTH-
YyecKHx ocelt y sHcraruta or -+ 60 mo -+ 80°. BponauTamm Ha3bl-
B&IOT POMOHUECKHE NHPOKCEHbI, Y KOTOPHIX YrOJ ONTHYECKHX OCed
ouenb OGausox k 90 —or -+ 80 mo —80; W rUnepcreHbl — TaKHe
poMbuueckHe THPOKCEHb, ¥ KOTOPHIX YroJ ONTHYECKHX OCel MOMKET
koaebarbcst or —48 po —80.1

1 Kak MHOTZZ2 OMACHO MPOBONMTH KOppeasumu mewny 2V crabo asynpeiomasio-
AUNX MHHEPAAOB H HX COCTaBOM (CM. HanpuMep, pwuwe n. 78), noxaseiBalioT HOBEHs

~
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217. OnrHyeckas OPHEHTHPOBKA /sl POMOHYECKHX MHPOKCEHOR
JAercs y pasJHuHbIX aBTOPOB pasaHuHasd. Y PYCCKHX dBTOPOB,
(paHUy3CKHX, a TaKKe aHIJI0-CAaKCOHCKHX OOBLIKHOBEHHO MAeTcs Ta-
J&as opHeHTHpOBKa: Ng —tperbfi KpHcraaaorpaduueckas ocb H
Nm — Bropas kpucramiorpaguueckas och. Hemeukue aBTopbl mawor
Np — Tperbsi Ocb, a Bropas KpHcTammorpaduueckas ocb Nm. Kos-
CTaHTbl PYCCKHX aBTOPOB OTHOCATCA K POMOHYECKHM ITHDOKCEHaM,
He HaXOJAUMMCA B CPacTaHHH C JPYrHMH MHHepajaMH — ¢ MOHO-
KJIMHHBIM IHPOKCEHOM HJH poroBoi oOMaHko#. DBropble paHHBIE,
rae Np cosnagaer c TpeTbel KpHUCTaMIOrpaguuecKoi 0ChbI0, TaKKe
BEpPHBI (A caM HX HaOM0AaT); OHH OTHOCATCH, MOBHAMMOMY, TOJBKO
K TeM CcaydasiM, Korja poMOMuecKHe MHPOKCEHHI CpacTaioTcs ¢ MO-
HOKIMHHBIMH NMHPOKCEHAMH HJIH POTOBBIMH OOMaHKaMH.

218. Bo BcakoM cayuae 3T0 OOGCTOSITENLCTBO Pa3iHYHON OpHEH-
THPOBKH HAJ0 HMETb B BHAY, W elle 00Jblle HaAO HMeTh B BHAY TO
00CTOATENbCTBO, YTO POMOHUECKHE MHPOKCEHBI, KOTOpbie IPH TOY-
HBIX METOJaX JAOJIKHbBI HMETb YroJ IoracaHusd, T. €. yroia Mexuay
Ng u 3-i1 Kpucraanorpaduueckoil OCbIO, PaBHBIM HYJI0 TPaiyCoOB,
AAalT MHOrJAa OTKJAOHEeHHA B npeaerax TOYHOCTH HaOJIO-
JEHHH 3TOT yroa y poMOHYECKHX MHPOKCEHOB MOMKET JOXOAHTL J0
7—8 u paxe 10°,T.e. poMOHMYEeCKHE THPOKCEHH HHOT A @
OTKAOHNITCA OT poMOGHUEecKOH cHHTOHHUH Ongrs-
TaKH 3TOr0 Bbl HA B OJHOM CIPaBOYHHMKE He Haljere, a MEXAY TEM
pabOTHHK, NPOM3BOJALIHN HCCIeAOBaHHA M0 (ejropoBckomMy Me-
TOAY W HMEWIUH Jea0 ¢ poMOHYEeCKMMM NHPOKCeHaMH, HaO/IIo-
JaeT — H He O4YeHb YK pPeJKO — TaKHe OTKJIOHeHMs. YKasaHus Ha
3TH OTKJOHEHHS UMEKWTCSI W Y PYCCKHMX M Y HHOCTPaHHBIX aBTODPOB,
XOTA HH B OJIHOM C/Iyyae s He HallleJ aHa/jW3a, NOATBepAHBINEro Obl
MPaBUJALHOCTh OTHECEHHSI TAKOTO POMOMYECKOrO MHPOKCEHA € KOCHIM
yracaHueM JAefCTBUTENbHO K 3TOH PAa3HOBHJIHOCTH C XHMHYECKOH
Touky apenud. OxHAKo, mo BceM mpu3HakaMm ((pu3vyeckue, accomua-
[HH, CpacTaHHsf, OJMHAKOBAs TPAKTOBKA CaMbIMH PasJHYHBIMH aBTO-
pamu — Bayley, Bowen, Collins, Jloxounukos, beasauxun, Kporos,
‘TarapyHOB) TakuHe MHHepalhl C KOCBIM MOracaHHeM Haj0 OTHECTH
K pomOHMuecKHM NMHpPOKceHaM. BeposiTHee BCero 3TO KOCO€ yracaHue
0o0ycaoBIeHo CyOMHKPOCKONHYECKHM (KPHNTONEPTHTOBBEIM) CpacTta-
HHEM POMOHMYECKHX IHPOKCEHOB ¢ MOHOKJAHHHBIMH. JloGaBawo — 00
STOM Bbl HE HalileTe HH CJIOBa B H3BEeCTHBIX CIPaBOYHHKAX, 4YTO
W. Wahl ywxe pgaBHo ofpauman BHHMaHHe, 4YTO. COOTHOLIE-
HHsl B PpyNne poOMOMUECKMX M MOHOKJIHHHBIX TMHPOKCEHOB MOAOOHbI
TAaKOBLIM € B IPynne MOHOKJAHHHBIX H TPHKIHHHBIX TOJAEBbLIX
LINAaTOB.

219. PombuueckHe MHPOKCEHBI HM3MEHAIOTCA TMOUTH TaK XKe, Kak
OJIMBHH, 4acTO NpeBpallasch B CEpPNeHTHHbl, 0COOEHHO B MJIACTHHYA-

mne aaaable (Sundius) OTHOCHTENLHO KENE3HCTOTO THIEPCTeHa, COASPKALIErO IO
429/, FeO u umeoiero Tem ne Menee 2V okono — 81° (cp. ¢ nanHbIMK Y HHYE1a B IpHMe-
yanuu K cTp. 126), DroT menesncThil rHNEpPCTEH COLEPKHT, BnpoueM, 3,88% MnO,—
OKHCI3, KHOTAA Pe3Ko MeHsiomero csoficTBa colepwaiMx ero B BWIe NpuUMECH
MmuHepanos. Hosedwmue pannse (Herny, Walls) nokasmsaior, 9T0 BMECTE C yBeawue-
BueM moaekya FeSiOy yrua 2V chavasa pesko NoBbILIAeTcs, AOFTUrAET MAKCHMYMa
ana_ 509, FeSi0,, a satem chosa najaet, Tak uro, Hanpumep, opronupoxcens ¢ 30
u 78°/, FeS10; uMer0T oful H ToT We yroa 2V = —T70°%
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THfi CEepNeHTHH, GACTHT, KOTOPBIH HEPEAKO 3aMmellaerT PoMOHuEcKHit
MHPOKCEH B BHJE OJHOTO CILIOWIHOrO KPHCTaMI1a, — TaK HasbiBaeMas
romMooceBas mncesgoMopc¢osa. CpaBHHTEILHO PEAKO POMOHYECKHH
NUPOKCeH NpeBpamiaercs B Taibk H amudon. BropuuyHoe namene-
HHEe NMPHBOAHT K TOMY JKe, YTO H Yy OJMBHHA, T. €. K 00pasoBaHHIO
KaJbluTa, KapOOHAaTOB H PasJAHYHBIX MOAH(DHKAUHH KpemHeseMma,
YTO eCTeCTBEHHO MoxeT OblTh O0YCAOBAEHO H ITOCTMAarMaTHYECKHMHA
npoueccamu. Hepenko Takxe HaOMIOJaeTCHs M XJOPHT B BHJE MOCTe-
PHOPHOTO MPOJAYKTa MO poMOHuYECKOMY NHPOKCceHy. HckyccrTBeHHbIM
nyTeM o4yeHb GejiHbie HJH coBceM auiueHnble FeO pomOuyeckue nu-
POKCEHbI MOJY4YaloTCsd JEerKo CyXo# MJIaBKOH.

220. Baxhblii MOpoA006PAa3yIONIHA MHHEDAJ — POMOHYECKHH MH-
POKCeH BCTpeyaeTcsi B HOpUTaxX, B rabbpo, B NepHAOTHTaX H MH-
pokcenHTax. B mnepugorHTax pomOHuecKMe NHPOKCeHbl 00pasyoT
AOBOJBHO 4YacTo nop¢HpoBHAHLIE 3epHA. MHorjga mopoja COCTOHT
TOJMbKO H3 POMOMUYECKOro IHPOKCeHa, HO TaKHe IIOPOJbl HATJAE He
BCTpeueHbl B 60JbIIHX Maccax. OcoGeHHO YacTo BCTpeuyaercs pomOu-
YeCKHH NHPOKCeH — H3 3(p(y3HBHEIX MOPOJ— B aHAE3HTaX, 4acTo
OBLIBAIOLIMX OPTONHPOKCEHOBbIMH, H nop(HpHTax; B NOpQHPHTAX
OOLIKHOBEHHO OH HM3MeHeH B Oactut. Hepeaxo pomOuueckuit mu-
| POKCEH TaK:Ke BCTpeYyaeTcssi B MPOMEXKYTOYHBIX IOpOJZax JAalHTax,
H3pelKa B TpaxHTaX M JHIApPHTaX, TaKXe B KHCIBIX HHTPY3HAX,
KaK, HanpHMep, B YapHOKHTOBLIX NMOP0JaxX, B TPaHOAHOPHTAX H MaH-
repurax. ['HmepcTed 8 NepBBIX MOpPoAax B OOJBUIHHCTBE Cayyaes
ABJSETCHA, NOBHAMMOMY, MHHEPaJOM, UYXKJABIM caMOH MOPOJE, MpO-
HCINeNUIHM OT 3arpsi3HCHHS e€e [OCTOPOHHHMH NPOAYKTaMH: D
KpaliHeit Mepe, CyAs MO ONMHCAaHHAM, TaK Hajo AyMaTb O pombGuue-
CKMX NHPOKCEeHaX, BCTPEYalUIHXCS, HANpHMep, B IOXKHO-PYCCKOI
KPHCTAIIHYECKOH [0Joce B NMOPOAaX YHNOMSHYTOro cocrasa. Yro
KacaeTcsi MaHrepHTOB, T. €. MOHIOHMTOBHIX IOPOJ C AOCTaTOYHBIM
KOJHYECTBOM THIEPCTeHa, TO, BEPOAMIO, 3/eCh THIEPCTEH MOMKeT
OBITb MHHEPAJIOM, TIPHHALJIEXKAOIHM MO CYLIECTBY K COCTaBYy MOPOABL.
Hapo uMers 8 BHAY, YTO POMOHYECKHH NMHPOKCEH (3TO IMOHSTHO H3
TOJbKO YTO CKa3aHHOTO) HEPeJKO sIBASETCA KOHTaKTHBIM MHHEpa-
JIOM, H B TaKUX.MOPOaX HY#kHO GBITH OUE€Hb OCTOPOXKHBIM B CMBICHE
HaXOXJEHHs KODJAHEpPHTA B TEeX KOHTAKTHBIX POTOBHMKAaX, TIJAe B
3aMeTHAX pOMOHYeCKHH MHPOKCeH. '

221. Pombuueckue mMUpPOKCEHBI coaepixar GoJblue jxejesa, ueM T2
MOHOKJHHHBIE IHPOKCEHBI, KOTOpHIE 0OBIKHOBEHHO BCTPEUaTCH
B M3BEPIKEHHBIX FOPHBIX MOpoAax. B cBsi3u ¢ 3THM, a TakkKe B CBA3Hd
C TeéM, uTO poMOMUECKHME NHPOKCEHbl HMEIOT HE MeHee CJIOXKHOe
cTpoeHHe !, ueM MOHOKJIMHHbIE TNHPOKCEHL!, HepeIKo HalJIjaeTcs
JIHCCOHAIHA POMOMYECKHX NHPOKCeHOB B 2((Yy3HBHHIX MOpPOAax.
Ilpu sto#i Auccouwanuy NMPOHCXOAMT TaK Ha3biBaeMasl OMAUHTH3a-
OHsl pOMOMYECKMX THPOKCEHOB, T. €. MPEeBpPAallleHHE B HENPO3pauyHOe
BEIIECTBO, OTHOCAIIEECS K MArHeTHTy — Mpoilecc, yaile Habawoxao-
I{HHCSA, Kak VBUMAMM, B OMOoTHTax W HauboJaee 4YacTo B POroBHIX
obMankax 3((Py3HBHBIX MOPOL.

1 T, Ito 8 1935 r. names, yro poMGHYeCKHe NUPOKCEHH SBAAIOTCA 0O CYWECTBY
ncesdopombuteckusmu, NPeiCTaBIsd TOABKO NBOHHHKOBHE — CyGMHKPOCKONHIECKHE
CPacTaHHA MOHOKAMHEEX DEmeTOK.

9 B H. Memoumuxes 1780,
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222. B MHTPY3HUBHEIX NMOpPoOJax pOMOHUYECKHMMH NHPOKCEHAMH, K4k
YKa3blBaJIOCh, HEPEAKO 0O0PacTaloT OJNMBHHBL; Yallle BCEro Hernocpes-
CTBEHHO; OYEHb PEAKO MepByK 006010YKY BOKPYr OJHMBHHA 0OGpasyer
MOHOKJIHHHBIH THPOKCeH, BTOpYlo pomGudecknii. OGpacranue pomGH-
YEeCKHM MHPOKCEHOM OJMBHHOB CA€1al0Ch OTYACTH MOHATHBIM TOCie
TOro, Kak ObLIO [OKa3aHO, UTO OJHBHH IPH TIJABJEHHH IIaBUTCA
HE HEMOCpPeJACTBEHHO, a CHayajla mnpespallaeTcsi B poMOHYecKHe
LMD OKCEHBI.

BBuny BaxHOCTH pOMOHUECKHX NHPOKCEHOB B pPfAY [TOPOIO-
obpasylouHx MHHEpaaoB, Ha puc. 17 mpuBejeHa aMarpaMma mJas-
KOCTH HJIM paBHOBecHas jguarpamma pas cucremst Si0, — MgQO,
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B KOTOPOIl MOJYYaOTCsl UETHIPE TBEPAbIX HCKYCCTBEHHBIX MHHepaja:
YHCTHIA MarHe3HaibHbI oprocHaukar ¢opcrepur Mg.SiO,, comep-
Kauui, Kkaxk u B npupoje, 57% MgO u 43% SiO, (Becoseie mpo-
UeHTBI) M NaaBsiuuiics, npu 1890° + 20°, HemocpeaCcTBEHHO — KOH-
rPY3HTHOE I[IaBJeHHe — B PpacnaaB (OpPCTePHTOBOTO ke cocraBa
(touka For na mpaBo# BepTHKa/lIH AHAarpaMMbl); YHCTHI e Marse-
3HAJbHBIA CHIMKAT KJAMHOIHCTATHT (BMECTO BCTPEYANOUIErocs B MO-
poxax sHcratuta) MgSiO,, HepeaxkHH B MeTeOpPHTax, HO B TIOpOJax
BCTPEUAINHHCA — H To C HeOoablioii mpuMmechbido FeO — moBoabHO
PEAKO; 3TOT KJIMHOHCTATHUT IVIABHUTCA VikKe He HeNoCpe/CTBEHHO
B KIMHOSHCTATHTOBBIA K€ pacmias, a C pasloxKeHHeM — HHKOH-
rpy3HTHas II/1aBKa: MPH IIABJIEHHH €ro KPHCTANIOB BHIAECASAETCH TIPU
1557° - 27 (rouxa D pumarpaMmbl) XHAKOCTB Goaee 60Oraroro Kpem-
HezemMoM, yem MgSiO,, cocraBa W TBepAbli, KpHCTaMIHYECKHH dop-
CTEPHT, a4 3aTeM Y:Ke HauWHAeT MJAaBHUTbCH H TIOCHEIHHI, BCTyNas
B PEaKLHI0 C MOJYyYeHHbLIM PacnaaBoM, H OJHOPOJAHAS KHAKOCTH
KIHHOHCTATHTOBOrO COCTaBa IOJAY4deTcs TOJAbKO Mocae HOTHOro
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HCYE3HOBEHHs KHIAKOH paswi npu 1577°. Tperneir TBepaoi dasoi
B CHCTEMe fBJAETCA YMCTBIA KpeMHe3deM B ¢opMe KpPHCTOGAIHTA,
¢ Temneparypoil maasjenus 1700° + 10° (trouxa Kr amarpammsi),
yeTBepTOi — He BoweAen Ha puc. 14 (quarpamma cnpasa o0opsana
npexesamu uYHcTOro (popcrepura) — KpHeraaaHueckuin MgO, orse-
YAlOUIKI IPHPOAHOMY MEPHK/IA3Y, ECTPeYaloIeMycs, OAHAKO, TOJbKO
B KOHTAKTOBO-MeTaMOp(hHUECKHX H3BECTHSIKAX, a B MarMaTHUYeCKHX
nopojax HeuspecTHOMY. i NMOHMMaHMA MPOLECCOB, NPOHCXOM-
[IHX MPH OTBEpJEBaHHH HJH I/IaBJEHHH CMeCceH pasiHYHOro COCTaBa,
Ho06asJio elle, YTO UEPTOUHBII MYyHKTHP KPHBOH ForD maer KpPHBYIO
MJIABKOCTH (POPCTEPHTOBBIX C KJIHMHOIHCTATHTOM cMecel, mpuyem ara
KpHBas Jaer Ha4yalo BblJ€JeHHs TOJbKO OJHOro (HopCTepHTa; 4TO
Touka D ecTb TOYKA NpeBpaleHHs BBHIJACIHBLIIMXCA YIKE H3 CINIABOB
¢OpCcTePUTOB B KJIHHOSHCTATHT, YTO KpHBasg DE jJaeT KPHBYKO Bbi-
JlesieHHsi OJHOTO TOJIbKO KJIHHOSHCTATHTA H YTO, HaKoHel, Touka E
€CThb 9BTEKTHYECKHH COCTaB KJAMHOIHCTATHTa M KpHcTOOalHTa, T. €.
cOCTaB, OTBeHarUMi HauboJee HH3KOH TeMmiepaType OTBepAeBaHHSA
(1643 +-2°) npu armocqepHOM AaBAEHUH CMECH (3TO MOXHO H3Me-
pHTH Ha Jauarpamme) u3 87,5% kiauHO3HCcTaTHTA M 12,5% KpHCTO-
Oasura. CTOpoHa AuarpaMMbl BJAEBO OT TOYKH (5 JJs1 Hac He HHTe-
pecHa, ¥ HaJg0 Takxe HO0OaBUTb, YTO IBTEKTHUECKOH CMECH KJIHHO3H-
cTaTuTa M KpHcToOaJlMTa B MarMarH4ecKHX Mopojax He ObiBaer,
TaK JKe, BIPpOYEM, KaK H MHOrOro ApPyroro U3 COOTHOLIEHHH, mpe-
CTaBJEHHBIX HA JHarpaMMe.

[TocMoTpum Tenepb, Kak 3TO MBI Jedand B m. 116 gias naaruo-
KJAas0B, 4TO JO/KHO NMPOUCXOJHTHL NPH OCTLIBAHHH CMEceil pasJH4-
HOro cocrasa. PaccyxaeM coBepuieHHO aHanoruyHo n. 116. Cocras
H3 paBHBIX KoaMuectB MgpSiO, u MgSiO; orBeuaer TOuKe Z Jua-
rpaMmbl, HaXOJAslleHCAd KakK pas MOCPeJuHHEe MeXAy TOYKaMH 3THX
coexunenuii. Ecan 3ToT cocras HMOJHOCTBHIO paciliaB]€H, TO TaKoMy
€ro COCTOSIHHIO JO/KHA OTBeYaTb — B 33BHCHMOCTH OT TeMmIepa-
Typbl — Kakafa-1u60 M3 TOYEK Ha MEepHeHAMKYAsApe Zy K OCHOBAaHHIO
AuarpaMMbl  Beie ToykH y. [lojaomum, uto cocTaB — COCTOAHHE
CMECH MpeJCTaB/JEeH TOYKOH X, MO BBICOTE KOTOPOH MOMKHO HaHTH
H3 JHArpaMMBbl, YTO Mbl HPELNOJOKHIH HCXOAHYIO TeMIlepatypy
B 1850° (cm. TemmepaTypublit mMacuiTaG HA NPaBOil HJIH JEBOH Bep-
THKaiH). OxJjamjas pacmias, Mbl, [10Ka HHYEro KPHCTAMIHYECKOTo
HE BBIJENSETCs, JBHKEMCSl BHH3 OT TOYKH X IO II€PNEeHAHKYIAPY XZ
A0 TOYKH Y. B 3TOH nocaenHeH, Tak KaKk Mbl OUYTHJIHCH HA KPHBOH
mjaexocr# ¢opcrepura DFor, pomxen HayaTh BbIAEAsATbCS (opcre-
PHT, H Mbl — IPH MOCTENEHHOM H HENpPEMEHHOM I[TOHHXKEHHH TeMIIC-
paTtypsl — GyeM nepeMeliaTbCsi BAEBO (OTHOCHTENbHOE KOJIHYECTBO
Mg,SiO, B XHAKOCTH YyMeHbiiaercs, HO0 ¢OpPCTEPHT KPHCTAMLIH-
3yercs) M BHHM3 (TeMmIlepaTypa MOHHKaeTcA) MO KPHBOH PaBHOBECHS.
Tak pomkHO mMpoRoO/IKATbCA AENO A0 TeX MOp, NMOKa MBI OCTaeMcst
Ha KpPHBO# mMJaBKOCTH <oOpcTepHTa, T. e. BOIOTH Jo TOYku D, He-
CMOTPS HAa TO, YTO MLl IIPH 3TOM [epeiiieM JaKe BIesO 3a TOYKY F
YHCTOTO K/JIMHOHCTATHTOBOrO coOCTaBa (B 3TOM M COCTOHT KOH-
TPYaHTHOE MJIaBlieHHe). B Touke nmpespauienus D mepecekaiorca KpH-
Bbl€ muaskoctd DFor ¢operepura u ED xauHO3HCTATHTA, T. €. 31eChH
AO/UKHBI 00pa3oBaThCs yiKe OJHOBpPEMEHHO M (POPCTEPHT H KJIHHOSII-
CTaTHT, @ MOTOMY — COrJiacHO npasuay ¢has — noka MNPOHCXOAHT
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9TO OAHOBpeMeHHOe oOpa3oBaHHe ABYX TBepAbIX (a3, HAPALY ¢ HpH-
CYTCTBYIOLLGH KMAKOH pasoit, teMmmeparypa JO/KHA OCTaBaThCiH
MOCTOSAHHOMH. [IpH cOXpaHeHHH DaBHOBECHA TAaK JeA0 M NMPOHCXOAMT:
BBIASNMBIIHICA paHee H3 pacmiaBa (POPCTEPHT, pearHpys ¢ ocraio-
Iieics  MUIKOCTLIO, MpeBpallaercsa B KAHHO3HCTATHT, M Takoe mpe-
BpalleHWe MPOLOJDKAETCHA BIJIOTh A0 MOAHOTO HCYE3HOBEHHST BCAKHX
C/IeZOB MHUAKOCTH cocraBa TOYKH D M npH TeMmeparype STOHM TOUKH
(1557° 4+ 2°). B pesyabTarte moayvaercs CMech KpPHCTamloB (opcre-
pHTa M KJIMHOSHCTATHTA B -OJHHAKOBBHIX BECOBBIX KOJHYECTBAX, TAK
KaK BeJb H3 TAKOH CMeCH Mbl MCXOAMJH H OXJAaXIalu ee, HHYEro
He mpHcoenuHss H He yOaBasas. Kak BHaHO H3 amarpaMMsl puc. 17,
COBEpILEHHO TaK K€ JOJ/KHO HTTH JIeJlo, eCaH B3ATh TOUYKY X', OTBe-
YAy YHCTOMY KJAHHO3HCTaTHTY mnpu 1850°: B TOuke X' BCe
JKHIKO; B TOUKEe F, moc/ie nmoHHKeHHs Temieparypsl no 1584°, Beiae-
asercs ¢opcrepHT (MBI Ha KPHBOH 3TOr0 COEIHHEHMsI), HECMOTPS
Ha TO, YTO BO B35ITOM CGCTaBe €ro HeT; B Touke D — npu ycraHosJe-
HHM PaBHOBECHS — BeCb (DOPCTEPUT LOJMKEH NPeBPATHTHCT B KIHHO-
9HCTATHT, M Kak TOJbKO 3TO NPOH30MHAET, BCA KHUIAKOCTH HCUE3HET,
H MBI OygeM HMeTb CMeChb TOJBKO M3 KPHCTa/IOB KJIHHOIHCTATHTA.
Jaxe U3 cmecu cocraBa X”, OTBevalouleHd cocrasy W (KaKk MOMHO H3-
MepuTh mo auarpamme: 41,5 mm :42,5 mm= 0,975 BecoBbIX uacTeH
MgSiO, u 2,5% SiO,) BergeasieTcsi B TOYKE V ONATb-TaKH (POPCTEPHT;
(Mbl cHoBa Ha kpuBoH DFor ¢opcrepura), KOTOPBIH B TOYKE MpeBpa-
wenusi D BeCh — NPH YCTAHOBJIEHHH PaBHOBECHS! — JOJKEH npeBpa-
THTbCA (NPH NOCTOSHHOH TeMMeparype) B KJIHHOSHCTATHT, H TOJbKO
IoCJe STOro — IPH MOHHMIKAIOLIEACS YiKe Temieparype! — HadHeT
BBIJCNATECSA KJAHHOSHCTATHT A0 TOYKHM E, rJe oAHOBpPeMeHHO OyAyT
BBIIEJISITBCA — YK€ NP MOCTOAHHOH Temnepartype — MgSiO; u Si0O,
(sBrexTuxa u3 87,5 MgSiO, u 12,5 Si0,).

[lpeanonoxuM Tenepb, 4TO PaBHOBECHE HE MOXET YCTaHOBHTHCH
uan: 1) BcaepcTsHe OBICTPOrO OXJAXKIECHHS, HJIH 2) BCIEJCTBHE TOTO,
4yTo (POPCTEPUT, 110 NPHYHHE MOJHOr0 OOJeKaHHd KIMHOIHCTATHTOM
BCEX BBIJENHBIIMXCA €ro 3epeH, He MOMET peardpoBalb C KHIAKO-
CTBIO JJIfl €ro MpeBpalleHHs B HYXKHOE KOJHYEeCTBO KJIHHO3IHCTATHTA,
HIM, HaKoHel, 3) BCJEACTBHE TOro, YTO (DOPCTEPHTHl CKOMAAIOTCSH
B OJHOM MeECTE OCTBIBalOUIero cniaasa, H auddysus KHAKOCTH HEJLo-
CTaTOYHA, YTOOLI HOBblE M HOBbLIE e€e NMOPLHH MOIJIH NPHUTTH B CONpPH-
KocHOBeHHe (Aas pearuposanusi) ¢ 3THMH dopcrepuramu. Toraa Bo
BceX pasobpaHHBIX Bhllle CJAy4asX, a He TOJbKO B NOCJAelHeM, Ipej-
noJaraBmem ocoObIH cocTaB X HAM emy noxobGuble (mSiO, 4
-+ nMgSiO,), He Bce HYXHOe KOJHYECTBO (POpCTepHTa MpPeBPaTHTCA
B TOouke D B KJIHMHOSHCTATHT. A pa3 3TO TaK, TO B 3aTBepleBIleM
-cniaBe cdopcrepura oxkaxerca OGoJaplle, 4eM B HCXOJHOM CIJaBe,
a Tak Kak COCTaB MOJydaloLledcs KpPHCTAAIHUECKOH CMecH IOJIKEeH
B TOYHOCTH OTBeYaTb COCTaBy B3ATOrO CHJAasa, TO BCAKOE HeHO-
pearupoBagiiee, T. e. H30BITOYHOE, KOJHYECTBO (DOpCTEPHTa AOMKHO
6yner BhidBaTh OGpasoBaHHe COOTBeTCTBYHOLlero koauuecrsa SiO,,
yTOGLl BOCNOJIHUTL HEJOCTAIOI[€e KOJAHUECTBO KJIHHOIHCTATHTE, HOO
2MgSiO; = Mg;SiO, -+ Si0,.

Mpl monyuaem TakuM 06pa3oM, YTO M3 BCAKOrO poja XHAKHX
cmeceii mMg,SiO, + nMgSiO, moxer noryuHThCH — BCIAEJACTBHE He-
YCTaHOBJICHHsI paBHOBECHS — KpHcTaaauueckas cmech pMg,SiO, -



_+ gMgSiO, 4+ rSiO,, T. e. cMech gopcrepura, KIHHOIHCTATHTA M
kBapna. Ilonyuaetcss o6bACHEHHE BCTPEUH —XOTA H OuYeHb pej-
KOl — B MOpPOJax KBapua Hapsjay ¢ (OpPCTepHTOM, M TPEKpPacHo —
Ha TepBBIA B3rJsJ — OOBACHAETC OKPYXKEHHE POMOHYECKHUM TH-
POKCEHOM OJIHBHHA, YxKe HepeAkO HabaofaeMoe H B TOPHBIX MOpPOJaXx.

Oauako, JAOJKEH HacrosTejabHeRwHM o6pa3oM MNpeaynpenuTh,
YTO €caAM ¢ (PHIHKO-XHMHYECKOH TOYKH 3PEeHHs AHarpaMma coOBep-
wieHHo GesympeuHa M IIOTOMY INpuHHMaerci Ge3 OroBOPOK MHO-
UMM [ETPOJIOraMH — MaJo TOrO, NPHMEHSETCH MOCHeIHHUMH I/
WHPOKO HAYIHX 0606LIEHHH — TO C MeTPOJOCHUECKO# TOYKH 3pe-
HHfl AHarpaMMa Janexko — a, MO-MOEMY, OUeHb JaNeKOo HIH Jame
BOBCe — He OesymnpeuHa.

[Npexxne Bcero, YCAOBHA OCTHIBAHMS NPHPOJAHBIX PacNIaBoOR
(Marm) cambiM pe3kum 00GpasoM OTIHUAIOTCA OT TOJALKO UTO paso-
OpaHHOro cJaydasi, TaKk Kak B [MEepPHROTHTaxX (BCE CMECH OT TOYKH X
JI0 NpaBOro KOHIA@ AHarpaMMbl B OTHOUIEHHH COeIMHEHHH THMNa
MgSiO, u Mg.,SiO,) coBepuleHHO HecOMHeHHO Hannyue, kpome MgO
u SiO;, u APYrUX OKHCIOB, MEXAY MPOUMM BOALI: ! nuarpamma Joka-
3aHa TOJbKO Jjla OGe3BojAHHX cnraBoB! Bo-BTophlX, BO BCex Ie-
PHIOTHTAX 3aKJalouyaeTcs He MeHee 6% 10 Becy — 4acTo ropaszo
GoJabllle — OKHCJOB KeJxesa, a Ha JaHarpaMMe Mbl HMEEM YHCTHe
MargeaHajbHbLIe METa- H OpPTOCHJAHKaThl. DB-TpeThHx, B Henocpen-
CTBEHHOI CBSI3H C TOJBKO UTO CKA3aHHLIM, 6YKBAZbHO BCE KPHCTAIH-
YyecKHe COeNMHEHHs pa3o0paHHOM JAWarpaMMbl HE COOTBETCTBYIOT
NPHPOJAHBIM MAarMaTHUECKHM MHHEepajaMm: O NepHknaze OHIO CcKa-
8aHO BHIIIE; YHCTHIA MarHe3WalbHblll (6e3xene3ucToifl) ¢opCcTEpUT
HHKOrja He BCTpevyaeTcs B MNePHAOTHTAaX; KJIHMHOIHCTATHT, OMNSATh-
TAaKH HMKOTrjAa He Ge3Kene3uCThIH, BCTpeuaeTcs M3peiaka s Auabasax,
BO BCeX e Mopojax BCTpevaroTcs poMOHUeCKHe NMHPOKCeHHI, Gonee
HIH MeHee JKEJe3HCTHe, M, HaKOHel, KpHCTOGamHT (a He KBapi)
TaKXe PeIKHH MHHepaJ. 3

Tak obGcrour nmeno ¢ Touku 3penus cocraBa. Ho nuuyTts He
Jdyyiie — 1o MOeMy — H C CaMHUM [IpOTE€KaHHEM MNpPOLECCOB B MpH-
poje H B ONBITE, a 3HAYHUT, H C Pe3yabTaTaMH 3THX NpPOLIECCOB, T. €.
€O cTpyKTypoii. O6paTuTe BHMMAaHHe, YTO NpeBpauleHHe (hopcTepHTa
B KAMHOSHCTATHT HJET NpH Temneparype (1557°) cpaBuuTeabHO (A4
TeMnepaTyp JaHMLIX Ha JauarpaMme ) Hu3kof, Bcero Ha 14°
(1557—1543°) oramyaromefica ot Temnepatypsl 1543°, npu KoTOpO#
Bce oTBepreBaer. S Xouy 3THM CKa3aTh, YTO BEPOSATHOCTL SABJAEHHA
HeyCTAHOBJEHHS DABHOBECHS Jae TNPH 3THX BBLICOKMX TeMIepary-
pax, TeM CaMbIM, CTAHOBHTCS MOBOJLHO 3HAUMTENLHOM,® M 3HAUHT,
NOSIBJIEHHE MarMaTHUecKoro KBapua Hapsay € OJMBMHOM JOMKHO
6ui10 661 HabaOnaTHCH HE OYEHb DENKO, a B NpHpPoAe, HaoBGOPOT,
TaKkoe COHAXOXKACHHE KBapla H OMMBWHA Aaxe B AHaGaszaxX NOBOMbHO
PeAxo, a B NMEPUAOTHTAX NEPBHUHBIN KBApil W COBCeM He HabmI0-
Aanca HukeMm. Ecan — jganee — nNpuHATL BO BHHMaHWe HeOOJbIIOE

1 TTo MouM cooBpawenunaM, 0 KOTOPEIX 3IeCh He MECTO PAcMporTPavdThCd, B Mar-
MaX, IaBIUWX NEPHAOTHTH, NOAKHO OblIO 3aKAl0NaThCA He MeHee 5%, BOnM N0 BECY.
2 B MarMax Tex ropusix Mo-ojl, KOTOpue M HaG1iozaeM HA 3eMHOR NMOBEPXHO~
CTH, TAKHX TEMNEPATyp 6e3YcA06HO HE RabGnionaeTcs.
i ® Ecau XOHEYHO, OCMeAHThCH CPABHMBATH MpOIECCH, MPOHCXOMAIUHE B NPUPOAS
¢ SBAGHUAMH, HAGAIONAEMBIMH B CBA3H ¢ pasbupacMofl pmarpat:Mofi,
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pasnuuue B CKOPOCTAX POCTa OJMBHHOB M OPTOMHPOKCEHOB, M €C/HH
HMMeTb B BHAY, YTO OPTONHPOKCEHbI HAYMHAIOT OGPA30BLIBATHLCA TNMPH
remmepatypax rpaaycos Ha 200 Gonee HM3KOMH, ueM OJMBHHBI (rap-
6ypruthl 3akaouaioT o6byHo 10—20% opronupokcena), koraa aud-
(hysHOHHBIE H KOHBEKIIHOHHBIE SIBJCHHSI TOPA3/0 MeHee HHTeHCHBHbI
W, CJIeJl0BATENbHO, POCT KPHCTaAIOB 6oJee MeJJeHeH, eclAH, si ro-
BOPIO, NPHHATH BO BHUMaHHe 3TH JAsa o0OCTOATENLCTBA, TO Kasa-
noch Obl, YTO BO BCeX MNEPHIOTHTAX OJHBHH MIOJ/UKEeH BCTPeYaThes
B BHJE Tropasfo Goaee KPymhblX, MOPGhHPOBHAHBIX, 3€pPeH, ueMm
OPTOMHPOKCEeH, W uTo o0pasoBaHHe OoJee KPYNHBIX 3epeH poMOH-
YeCKOro MMHPOKceHa Hapsay ¢ 6oJee MENKHMH OJHBHHAMH HEBO3-
MOXHO; OJHAKO, KakK YKasblBaloCb, B MNPHPOLE AOBOJBHO YacTo
(cM. m. 220 B wauane) pomOHUECKHE NHUPOKCEHB — Kak pa3 Haolo-
potr — o6paaylor OoJaee xpynHble (HHOraa pa3 B JIeCATh B MOMEpeu-
HUKe W Oomnee) 3epHa, ueM oOJUBHHBL OCTaBissl B CTOPOHE MeHee
BaXHBIE BO3PAKEHHS TIPOTHB BO3MOMKHOCTH NPHIOMKEHHS THATPaAMMbI
K TPUPOJHBIM YCIOBHSAM, T. €. MOPOAaM, AOJKeH oOpaTuTh Bame
BHHMAHHE elle HA OJHO 0OCTOSATENbCTBO.

[MonoxuM, MBI HCXOAMM M3 TBEpPABIX IPOJYKTOB M MKelaem
y3HaTh, Kak OyJer mpoTekaTh APOIECC TIABJEHHS, HalpHMep, TBep-
Joi cmecu cocraBa z (Mg,SiO, + MgSi0O,). TlpH mNOBLIIIEHHH TeEM-
nepatypsl OT Z JI0 U BCe OCTaeTcsd TBepAbM, MO0 MBI HaXOAHMCH
B noJe TBepAwlX (pas. B TOuke U, COOTBETCTBYIOUIEH MO TeMmmepaType
touke D (1557°), HauHeT MJABHTbCS HHKOHTDYEHTHO KJIHHOSHCTATHT,
T. €. MOJAy4arhcsl BMECTO nociaeasero ()OpcTepHT H KHMIAKOCTh Goaee
6oratoro SiO, cocraBa, M Takoe pa3ioxeHue OyIeT UTTH IIpH NO-
CTOAHHON TeMINeparype, HeCMOTPA HAa NPOIOIKAIOUIHICT NPHUTOK
Tenaa, MoKa He MPOH30HAeT MCUe3HOBEHHS BCEro SHCTATHTA M TOKA
He MOJYYHTCS MKHAKOCTH KJIHHOIHCTATHTOBOI'O COCTaBa IIIOC 3epHA
dopcrepuTa; npu xadpHeilieM NOBBILIEHHH TeMIEpaTyphl HauyHeT
MIaBUTHCSA STOT MOCAEHUH, ‘a NIPH TeMnepaType TOUKH ¥ HCYe3HeT H
nocaexusis Teepaas ¢asa — gopcrepur. [uarpamma, Takum oGpasom,
MOKa3bIBaeT, YTO U NPH NPAMOM H NpH o6paTHOM mpoleccax niasie-
HHf W OTBEpPAEBaHHF MOJYUAeTCs OJHO H TO XK€ siBIeHue — chopcre-
PHT OCTaeTcss TBepAbIM Bcerjga mnpu 6oaee BLICOKOH TeMmmepartype.
Kaszanocs Obl, mO3TOMy, UTO NMPH TIIABJEHHH HJIH HArDEBAHUH TBEP-
JBIX CMeCeH YKa3aHHOrO COCTaBa SHCTATHT HHKaKk He MOxer HOfA-
BHTHCA NO3JHEE OJHBHHA TIDH TIOBBILIEHHH TEMIEPATYPLI, €CAH OMATL-
TaKH OCMEJHBATLCA JenaTth TepexXoj OT ZuarpaMMbl puc. 14 Ha npu-
poaHble Tpouecchl. Mexay TeM NpH HAarpeBaHHH CepreHTHHa MOoJy-
YaeTcd, Kak 35TO OMNpeAeNeHHO — M XHMHUYECKH H peHTreHorpacu-
yecku — noxasan 'apaabacen (Haraldsen), uro cuauyana ofpasyerca
OJMBHH (CEpIIEHTHH MOMHO TIPeACTaBHTh B BHAe | YacTH OJHBHHA
-1 yactu sHcratuTta - BOAM), Tak yro npu 700° peHtreHorpamma
XOpOoIIO COrJacyercs C OJMBMHOBOH, W TOoAbKo npuH 1200° mnoay-
YAITCH HECOMHEHHBLIE JMHHH 3HCTATHTA, TAK UTO MPUXOAUTCA NMHCATH:

3 Mg,Si0, +-Si0, - 2 Mg,SiO, -+ 2 MgSiO;,

NpHYEM CTPEJKA YKasWB&ET B CTOPOHY MOBHIUEHWUS TEMNEPATYpHL.
HUcxons w3 BHENpPUBENEHHON AHArpaMMbl, MOMXHO GbIO 6Bl OXH-
AaTh BEPOSITHEE BCEro peakiuu

2H,Mg,Si,0, (cepnentun) — 2MgSiO, -+ 2MgSiO; - 4H,0,



a HHKaK He
2H4MgaSizo, s 3Mg2sio‘ _l_ SiOS + 4H§O’

KOTOpPYIO MPHUXOAUTCS nucath [apanbjiceny Ha oCHOBaHMH (akTHue-
CKHX maHHbiX. ONATb pe3yabTars, KOTOpLIE OYeHb TPYAHO CBA3aTh
C MAaHHBIMH 1HArPaMMBHl.

$l npuBOXKY BaM BC€ 3TO AJs TOro, 4yToObl NOKa3aTh, UTO Mepe-
HOCHTH explicite, T. e. 6€3 OroBOpOK, JaHHBIE CYyXHX NJABOK Ha IpH-
POIHBIE YCAOBHA HEJOMYCTHMO. DTO, BIPOUEM, COBEPIIEHHO MOHSATHO
H JOTHYeCKH: pa3 OOCTAHOBKA OMAITA HE COOTBETCTBYET CKOJbKO-HH-
OyAb NMPHPOAHBIM YCJIOBHAM, TO HEKOTOPble COBMAajeHHs (B Haulem
Crydae rofiBleHHE NMPsAMOH ¥ 0OpaTHOH 3CHANBHOCTH B MNJIarHOKIA-
8ax —mn. 116—72, peaxoe cOoHaXoMK/JeHHE OJHBHHA H KBapua, a
TaKxke Hepeaxkoe objeKaHue ONMBHHA POMOHYECKHM NMHPOKCEHOM) M-
I'YT CAYXKHTb TOJBKO COBNAJEHHEM, CIYYaHHOCTAMH, a He pelleHHeM
BOMpoca (MOXKHO CAYYAHHO MOJYYHTh BEPHOE pelleHHe 3ajayud, OIIH-
OGUBLIMCL He OJHH, a HECKOJbKO pa3). Bel cmpocure, Kak ke OHIThH
HaM, He MMEIOIHM HH JOCTATOYHOIO MEeTPOJOrHYEeCKOTO ONbITa, HH
JOCTaTOYHOH MOArOTOBKH MO (pusHyecko Xxumuu? Crapaiitech mo-
Jy4aTh BO3MOMKHO GOJBIIHH ONBIT, HAKONJASHTE CaMM JOCTATOYHOE
KonuuecTBO (hakToB MM coOHpaliTe noclregHHe H3 KHHT, M TOrAa
yxe dunaococTByiTe HE3aBUCHMO OT aBTOpHTeTOB. CaMoe raaBHO2
Jag MeTpoJora 3TO 3HAaTh XOpowIO HpPOBEpEHHbIE H HeCOMHEHHBIE
HaHHBIE (H3HYyEecKOH xHMHH ', 6e3 3TOro B COBPEMEHHOH MNETPOJO-
ruH paboTaTth HeJb3s.

Hepeako runmepcren B HOPHTAax H B TeX MOPOAAX, TJe TMOSBAEHHE
€ro MOXHO OXHJATh [0 XUMHUECKOMY COCTaBry NOpPOJ, NpeBpa-
LI3aeTcsl NPH MOCPEJCTBE MOCTBYJIKAHHYECKHX ITPOLECCOB B OHOTHT;
HCKJIOUHTEIbHO PejiKo HabMHAAeTca NpeBpalleHne poMOHUYECKUX ITH-
POKCEHOB B HIJIMHTCHT, MHHEpa/, YKa3aHHBIH BHINIE, KaK MOCTEPHOP:
Heli o oauBHHY. Cpacraercs HEPEAKO THIEPCTEH C MOHOKJIMHHBIM
[IHPOKCEHOM, NIPUYEM 3TO €pacTaHde HHOrJa ObIBaeT HeoOBIKHOBEHHO
TOHKHM, HAallOMHHAIOIIUM TOHUYZHIIHE MEPTHTOBLIE CPACTAHHA B IO-
AepeIX mmarax (cp. m. 218, xonen). BeposiTHO, 3TH cpacTaHHs HMEKOT
Ty K€ MNMPHYHHY, YTO H MEPTHTOBBIE CPACTAHHUA MOJEBHIX IINATOR.
Takxe uHorgpa poMOHYECKHH NMHPOKCEH CPACTaeTcs W C pPOroBO# 06-
MaHKOH, OTHOCHTEAbHO KOTOPOH MOXHO HHOTJAa CKasaTh, UTO OHA
HECOMHEHHO TMOCTEPHOPHA, W TEeM He MeHee OHA OTJaraeTrcs B Ompe-
JIeNIeHHON ONTHYEeCKOHW OPHEHTHPOBKE K THIEpCTeHy M HMMEHHO Tak,
yro Mp runepcreHa cosmazaeT ¢ ocblo Nm porosoii o6mauku. Ilpu
npeBpallleHHH pOMOHYECKMX NHPOKCEHOB B 6acTHT OOGBIKHOBEHHO
BTOPON INHHAKOHJ POMOGHUECKOro NMHPOKCEHAa COBMAJAeT C TPETbUM
fIMHaKoH#OM GacTHTa.

- 223. CMemats, MOXHO poMOMYECKMH IHPOKCEH C. aHIAJy3UTOM
(cm. m. 161). 3ateM MOXHO OUYEHb JErKO CMelaTb POMOGHUYECKH¥
MUPOKCEH C MOHOKJWHHBIM MHPOKCEHOM, HMesi B BHAy, 4TO Y POM-
GHYECKHX NHPOKCEHOB, KAK YKAa3blBaJAOCh, JABYIPEJIOMJIEHHE HEPEaAKO
noBbILIaeTcss K0 BeanuuHbl 20 THICAYHBEIX; HO, BOOGIIe rosops, ABY-

1 Kak pa3, HanpuMep, Te, 4TO BHIIe NPHBOIWAHCH, H60 OHH B OTHOUIEHHH
CYXHX CMaaBoB W Geaynpedydsl H NPONesaHbl OIHWM M3 H3BECTHeNLIWX aBTOPHTETOB
B 9Tot ofracti ¢ Beauuafimeil TmateasHocTsio. Ho 3TOT dUSMKO-XHMHE MOKET GHITH
IA4s pac aBTOPMTETOM TOJIBKO B STHX BONpPOCAX, 4 HE B BONPOCAX METPONOTHH.
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MpeJOMJIEeHHE Y HEro HH3KOe, TaKk HTO €CAH MpPH JeCATKE — JABYX
3epeH IHMPOKCeHa HHTEpC[Jep(’.HI!HOHHaﬂ OKpacKa He BEHIIIE OpaH-
XKEBOH HM Yy OJHOrO 3€pHa, TO 3TO CKOpee BCero poMOHUecKHit
NUPOKCeH. B 3TOM OTHOUIEHHH MOHOKIHHHBIH MHPOKCEH OT POMOH-
YECKOr0 MOXHO OTJAHYHTB, BO-NEPBLIX, €CTH POMGHYECKUN TMHPOKCEH
06Hapy:KHBAaeT IJICOXPOHM3M'H, BO-BTOPBIX, IO MOBEJEHHMI0 CHaiHO-
CTH, MOTOMY 4YTO, KaK BHAHO u3 obme#t tabauuxku n. 6a, cmadHOCTH
NpU3MaTHYeCKass y POMOHYECKHX H MOHOKIHHHBIX ITHPOKCEHOB Ha
pasJHYHBIX pa3pe3ax JoJKHA BecTu ceGs pasauuHo. Ecau BH H3Mme-
pfere yroJa moracanus, He cooGpasysicb C TEM CEUEHHEeM, KOTOpO2
y Bac mepex riasaMd, TO BBl MOXKeTe BHNAacThb B O4YeHb TpylOyio
omubKy, TNPHHSB pPOMOHYECKWe IHPOKCEHH 33 MOHOKJMHHBIE; a,
HMEHHO — HaJl0 MMeTb B BHAY, UTO Y pOMOHMUYECKHX ITHPOKCEHOB
cnadiHocTh HauboJiee yacrasi, KaKk pa3 Takke No npuame, yamie 6y-
JeT JaBaTh KOCOe roracaHue B paspesax, ueM npsimoe. COBepIIeHHO
HEBEPHO YTBEPMKACHHE, UTO CNAHHOCTH POMOHUECKHX MHPOKCEHOR,
Jlaiolllasi KOCOe roracaHue, BCErJa CONpPOBOXKIAETCHA JpPyroi cmafi-
HOCTBIO, KOTOPYIO He XOTAT Npocto 3amertuth. Ha miockocrsx, nep-
MEHAHKYISIPHBIX K 3-f OCH, CHAafHOCTh HpH3MAaTHUecKas M POMOH-
YECKHX M MOHOKJIHHHBIX NHDPOKCEHOB JOJIKHA BecTH ceba coBep-
IIEHHO OJHHAKOBO: M TaM M 3/€Ch BBl JIOMKHBI MMETh [BE CHCTEMEI
TPeIlHH CNaiHOCTH, HOPMaJbHO CTOfIIME K TIJIOCKOCTH Ballero
paspesa no 3-My NMHHAKOMIY, H 00e 3TH CHAafHOCTH H AJf MOHO-
KJIHHHEIX M POMOHMYECKHX NHPOKCEHOB JOJ/UKHBI JaBaTh OJMH H
TOT e YroJ NOracaHus, — JAO/UKHO NPOUCXOAHUTL CHMMETPHUHOE
nmoracaHue, IMpuUYeM 3TOT yroJ pased 43,5° M 4 MOHOKJIMHHBEIX H
pomMOHYEeCKMX MHPOKCEHOB (Cp. €O cKasaHHBIM B 1. 215). Orcioaa
SICHO, 4YTO B TeX paspesax, rje B POMOHMUECKHX NHPOKCEHAX BHAHEI
JiBe CmaiHOCTH, yroa noracanus Oyzer koco#i. Ho storo mano,—
KaKk BaM H3BecTHO M3 KpucramioonTHkH (OcHoswl, crp. 181-4,
196-8), cnaiiHOCTb BHJHA TOJBKO A0 OIpPeJeNeHHOro mnpejena
CBOEro HAKJOHA K MAOCKOCTH IHda, H, HMEHHO, JJI9 POMOHYECKHX
DUPOKCEHOB MOXHO CKasaTbh, YTO CHAHHOCTb CTAHOBHUTCH HEBHIHOH
B TaKHX paspesax, NPH KOTOPHIX OHA HAKJIOHEHAa K HOPMalau mJaHda

6oaee, uem Ha 30—35°, mpuueM MBI HMeeM B BHUAY NpPH 3TOM
MaiHOCTb, HE 3aMOJHEHHYI0O BTODHYHBIMH IPOAYKTAMH HMJIH BO3AY-
Xom (nepBasi 6yAeT BHAHA A0 TeX NOpP, MOKa BUAHBI CaAMH 3epHa, a
Cna#HOCTb, 3anoJHeHHas BO3AYXOM, A0 HakiaoHa B 60°%). Tlpocroe
BHIUHCJIEHHE [OKA3bIBAeT, YTO B LEJOM psijJie CeYeHHH Bbl MOKeTe
HabaoaaTh TOJbKO OJIHY CMAaHHOCTL ‘B paspese poMOHUECKHX AHPO-
KCEHOB, CNaf{HOCTb NPH 3TOM HOPMa/bHYIO, T. €. CTOSIIYIO NepreH-
JAUKYJSPHO K TMJIOCKOCTH waMda, W 3Ta cnaffHOCTH TeM He MeHee
Gyzer naBaTh Kocoe moracarue (y rumepcrena, ¢ 2 V=oxono 50°,
poxonpsmee no 39°). Ecau npexnonarats, 4To pomﬁnuecxne NHpO-
KCEHBl He MOTYT JaBaTh YroJ ONTHYECKHX oceit Huxe 48°, To yraa
Goapmero 39° B paspe3e pomMOHUYeCKHX NHPOKCEHOB, yria moraca-
HUS OTHOCHTENbHO CMAMHOCTH, BBl IIONVYHTH Yy:Ke He MoxKere. DTy
MaKCUMAJBHO BO3MOXKHYI0 uudpy JHanexo Heab3s CYHTaTh JOcArae-
MO aas poMOHMYECKHX ITHPOKCEHOB, H MO3TOMY MOXHO BooOile
cKasaTh, YTO ecau y Bac Ha(ji0jiaeTcss B paspe3e HOPMalbHO CTOs-
as TPEIIHHA H OHa JaeT YroJ TOoracaHHsg TOro paspe3a OTHOCH-
TEAbHO cnaifiHOCTH Goabure 35°, TO 3TO yike He POMOHUECKHI MHPO-
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KCeH, a4 MOHOKJAMHHbIH, eciH OGOJblle HH Ha KAaKOM MHHepaJe
OCTAHOBUTBCS HENb3sl.

224. Pesiomupys, OTMeTHM ceGe, uT0 y POMOHYECKHX IHPOKCe-
HOB NOracaHHe KOCO€ OTHOCHTEJIbHO CMaHHOCTH B pa3pe3ax MOXKer
Hab/moxaThCsl CTOJb K€ YacTo, KaK H MPAMOE IoracaHue, a Tak Kak
HX JBYNPEJIOMJIEHHE JOXOJHT N0 TAKOH K€ BEeNHYHHBI, KAK H MOHO-
KJAHHHbIX, TO BBl BHAHTE, 4YTO HHOrJa pOMOMYECKHI THPOKCEH OT
MOHOK/THHHOIO MHaue, KaK NyTEM TOYHbLIX H3MepeHHH, OTIHYHTHL
Heab3s. EJMHCTBEHHBIM KPHTEPHEM IJA TaKOro OTAMYHS NPH Mac-
COBOH nerporpadHueckoi paboTe MOTYT CIYXKHT JBa IPH3HAKA:
BO-NEPBLIX, OTYETIMBO HAGMIOZAIOMHKICA MJIEOXPOH3M, YKa3aHHbI
JAJs TUMepcTeHa Bellle,! H, BO-BTOPHIX, TO OOCTOATENBLCTBO, YTO
YATHHEHHBIE NPAMOYTrOABHHKOBM/IHEIE pa3pe3bl C HOPMaJbHO CTOf-
IIAMH TPEUIHHAMH CMAaHHOCTH JAOJDKHBEL J1aBaTb B POMOHYECKOM ITH-
POKCeHe MNpAMOE MOoracaHHe, a B MOHOK/JIMHHOM NHPOKCEHe KOcoe
noracanue. > Ilpy 5TOM BBl JOMKHBI HMeTH B BHJAY CKA3aHHOE YiKe
B NPONULJIOH JEKIMH — 4TO HEPeJKO YroJ MoracaHus caMoro MHHe-
pana, T. €. YTOJ MexkIy TpeTbeil ocbio H ockid Ng, y pomGHueckoro
NUpOKCeHa MOXOAHT a0 7—8 u mame 10°. [IpH TOYHBIX MeTOHax
pOMOHMYECKHH THPOKCEH OT MOHOK/JIHHHOI'O OTJIHYMTBL JIErKO: POM-
GHYECKHI MUPOKCEH MM OTPHLATEJbHBIH, WM HMeeT DOJbIIOH Yro
ONTHYECKHX OCel, ecad MONoXHUTeNbHBIH. OGBIKHOBEHHO Bbl HE MO-
JKeTe BCTPEeTHThb (pasBe TOJbLKO B HCKIIOUHUTENbHBIX CJAyuasx) yroda
ONTHYECKMX OCeH y POMOMUECKMX THDOKCEHOB HHke -+ 75°, B TO
BpeMsi KaK MOHOKJHHHBIH NHDOKCEH BCErja IMOJOXHTENeH, H Yroa
ONTHYECKMX OCeH Yy MOHOKJIHHHBIX NMHPOKCEHOB OOBIKHOBEHHO HHIKE
60° u e seime 70°. (C'ycTo OKpalleHHble STHPHHbLI, MOHATHO, HCKJIO-
YalOTCA M3 PacCMOTPEHHS).

225. B Tex mopojax, rje Bbl BCTPETHIH, — YOEIHMBLIMCH TEM H/IH
JAPYyruM cnocoGoM, uTO 3TO HMEHHO TaK, — POMOMUECKHH NHPOKCEH
HApALY € MOHOKJIHHHBIM, €CJIH 3TH TOPOJALI XOTh HEMHOrO H3Me-
HEHBl, B TAKHX INOpoJaxX OOLIKHOBEHHO B MPOXOJSIIEM CBETE YiKe
MOXHO OTJHYHTbL POMOHYECKHH IHPOKCEH OT MOHOKJHHHOIO MO
TOMY OOCTOATENBCTBY, UTO pOMOHYEcKHMe NHPOKCEeHBl, BooOIIe ro-
BOp#, TOpasfo Jerdye MoJBEepPIKEHbl M3MEHEHHAM, YeM MOHOKJIHHHLIE.
Yacro Bel MOxeTe HabIH0IATh, YTO B TO BpeMs,, KaKk MOHOKJIHMHHbIE
IMHPOKCEHBI OCTAITCA COBEPLIEHHO CBEXMMH, NMPO3PayHBIMH, POM-
GHuecKHe NMUPOKCEHHl HAYHHAIOT Y TPEIIMH CMafHOCTH MYTHEThb, MO-
KPBIBAIOTCH 3€MJIHCTBIMH TIPS3HOBATO-3eJMEHOBATO-OyPOBATHIMH HIH
OypoBaTO-3eMeHBIMM NPOAYKTAMH pasioxkeHus. M BoT mo Takomy
PasJIHYHOMY OTHOINEHHI0 3THX JBYX NMHPOKCEHOB K areHTaM H3Me-
HEHHMsl, HX HMHOT I a BeCcbMa JIerkO pasiHYHTb Jaxke B IPOX0Jd-
mem csere, 6e3. aHaau3aropa. Hepeaxo B poMOGHYECKHX NMHPOKCEHaX
BCTPEYAlOTCs BKJAIOYEHHA I[IaCTHHYATOro, OUYeHb MEJKOro, HiabMe-
HATA.. Takoe xe sBJeHHe HaOMOAAeTCA H B MOHOKJHHHBIX MH-
POKceHax. ~

1 Mostoumy, uTo6bl HE NPANYCTHTh POMOHYECKHX MHPOKCEHOB B wawde, GuiBaeT
MHOTIA MOTe3HO 3aKasaTh Godee TOACTHl wamd, rie naeoxpousMm noaxed ObTh
Goaee ACHBIM,

? Mocaenuuit NMPH3HAK HE PEINAET BONPOCA ONHO3HAYHO, TAK KAK Y MOHOKNHHHHX
NHPOXCEHOB MOXeT NMPUCYTCTBOBATh cnadHocts mo (010), mawwas B yKa3sBaGMUX
YCAOBHAX NpAMOE MOracaHHE,
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226. MoxHO cMmelath Takxke POMOHYECKHE MUPOKCEHBI C OJMHBH-
HOM; HO OJIHBHH, KaK YKasblBaloCh, Bcerjla GecnBereH, poMOHueckue
MHPOKCEHbI OKpAlleHbl, XOTA H O4eHb caabo (B maudax oGbruHOMN
ToMMHHB). s HeOKpalIeHHBIX POMOHYECKHX MHPOKCEHOB, HMEHHO
TE€X, KOTOpble MOXHO Oni1o Gy elle cMemaTb C OJHBHHOM, JIBY-
npeJoMieHHe He Moxer ObiTh Boie 0,015, y oauBHHA OHO He MO-
xer ObiTe Huxe 0,023, —Tak uTO pasiHuHe MO JABYNPEJOMICHHIO
onpeaeaenHoe. Ho B HeKOTOpHIX cepneHTHHaX (mopojax),! rae ot
NepPBOHAYalbHOH MOPOABI OCTANHCh TOJbKO JKAAKHE OCTATKH, BhEI
4acTO MMeeTe paspO3HeHHble HeOOJbIIHEe 3ePHLIMKH MHHepana, Ha-
NMOMMHAIIIHE H OJUBHH H POMOHYeCKHe MHPOKCeHHl. 31ech 6e3 Tou-
HOTO H3MEPEeHHS] BEJHYHHBI JIBYNPEJIOMJAEHHS HHOrJAAa OTJIAHYHTH
OJHBHH OT POMOHYECKMX NHPOKCEHOB HEBO3MOXHO. $ rosopio —
6e3 TOYHOrO HM3MepPeHHs BEIHUMHBI JBYNPEJIOMJEHHS, TOTOMY WYTO
B CepNeHTHHHTaX BaM HE 3a YTO 3alenHThed, YTOOGL CYAUTH O TOJ-
mune mwanda. [lpasna, Haxo Bcerga MMeTh B BHAY, YTO MIAHMLI
CKOpee TOJICTble, YEM TOHKHE, W €JBa JH TOJIIWHA NIHda, Ges
CHeIHANBHOr0 H3roTOBIEHHs, MOXeT OHTb MeHbie 0,025 my. Ilpu-
HAB 3Ty TOJIHMHY Mmau(da, BHI MOKETe Jerko OTJHYHThH NMC JIBYIpe-
JOMJEHHIO pOMOHUYECKHe NHPOKCeHb OT OJHBHHA. MHorjna peayab-
TaThl GBIBAIOT COBEPIIEHHO HEeJIBYCMLICJHEHHLIE, AaXe B TOM CJydae,
€CJIH BO3bMEM M TOJIIMHBL MAH(a Mamno . BeposiTHyi nubpy —
0,02 MmM: Ha MHOrOYMCIEHHBIX MWAH(AX, TOJIIHHY KOTOPHX 5 TIPOBeE:
PHJ, NMOYTH HH OJHOTO HE BCTPEYanoch, KOTOPHIH Obl HMeN YKa3bl-
Baemyio Ttoauuny B 0,02 MM, Hapenka BcTpeuaroTcss wumHdbbB B
0,025 My TOMIHHLE, a GOJBIIEID YACTHI0 TOMIIMHA. GLIBAET OKOJO
0,030 mm (cM. TakKe cKasaHHOE NpH oauBHHe B 1. 211). Haxkonern,
OT CHVIMMaHWTa poMOHUeCKHe NMUpPoKceHbl oTauyatoTes no Ng — Np
H 2 V, HanmvuueM oKpacku (MHOrAa), OTCYTCTBHEM BOJOCOBHIHBIX
o6pa30oBaHuii ¥ HaTHYHEM MHPOKCEHOBOH CMaifHOCTH.

227. Jlanpuie HAYT KAMHOPOMOHWYECKHE TIHPOKCEHEl, a4 MMEHHO
KJHHO-3HCTATUT M KJAHHO-THNepcTed. KNHHO-rUmepcTed B 3eMHBIX TO-
porax He BCTpeuaeTcsi (OH BCTpedaeTcsl TOJbKE B MeTEOpHMTax), HO
€CM HWMeTb B BHAY YKasauHbli HeGOALIION YroJ noracaHuss ru-
nepcreHa, HabaiogaeMblit He OuYeHb PEAKO, 10 MOMHO CKa3aTb, YTO
KIHHO-THIIEPCTEH C 4YeHb HeOOJLIIHM YIraoM TOracaHHsi, He MpeBHl-
matomum 10°, BcTpewaeTcss H B 3€MHBIX NMOPOJNaX He OuYeHb PeiKo,
H 3TN HaOMIOJaeTcs, KaK B KOHTAKTHBIX TMOpOJaX, POroBHKaX, Tak H
B u3Bepxenwax. Yro KacaeTcsa KJIWHO-IHCTATHTA, TO OH HabJaio-
Iaetcs B muabasax, u3peaxka B 0OasanbTax, B BHJAe TabAHYaTHIX M
NMPH3MaTHYECKUWX 3epeH co cBoricTBamu: Np==1,651, Ng=1,660 un
Ng —Np=0,009; 2V =+ 55 u cNg=22° Jlns Hero XapaKTepHbl
TOHKHE TICGHHCHHTETHUECKHe JBOWHHKH 1O TMepBOMY TMHHAKOHIY,
BIIpOYeM, He Bcerza HaGIIOAIOIHECsT; YroJa TNOracaHHs caMmoro
MHHEpana, a He pas3pe3os, KoaebmerTcs M KJIMHO-IHCTATHTA OT
22 no 29°, caenoBaTeNLHO, OH HE JAOXOMMT MO 3HAUEHHH IS MOHO-
KJIUHHOTO NHPOKCEHA M He ONycKaeTcsi A0 HYJAs, Kak y pombuue-

1 B panenefimmem paa toro, Wrofw we npubannate B-axwil pas ckobok maf yKa-
3aAWS HA TO, YTO NEN0 WAET He O MUHepane (cepnedrthHe), 4 0 mopone, A 6y1y Hasbl-
BATbH CEPMEHTHHOBHE MOPOAL CepNeHTHHUTAMH (KBapl — KBAPOHT, NHPOKCEH—
NHPOKCEHHT W T. 1),
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ckoro. KmHMHO-9HCTATHT, KaKk Bbl BHJIHTE, MOXHO V3HATh TOJbKO
TOYHBIMH H3MepeHHsiMH. CpPaBHHMBAs YHCAOBBLIE XaPaKTEPUCTHKH MO-
HOKJWHHOTO NMUPOKCeHa, POMOGHYECKOr0 H KJIHHO-SHCTATHTA, Bl BH-
JINTE, KaKk MX MOXHO OTJIMYHTb APYr OT Jpyra NpH MOMOLIH 3THX
TOYHLIX METOJOB.

228. Jlast Toro uroObl 3aKOHYHTH O POMOMYECKHX NMHPOKCEHAX, fi
ellle J0/KeH 100aBHTb, YTO HEpPeAKO B POMOHUECKHX M MOHOKJIHH-
HBEIX NMHPOKCEHAaX BCTPEYAETCH OTAENbHOCTb 1O BTOPOMY NMHHAKOHAY;
OHa OOBIKHOBEHHO BBIDA)KE€HA IPEKPACHBIMH, HAVIIHMH Yepe3 BCe
3€pHO TPEUIMHAMM, He MPEephLIBAIOIIUMUCH, TaK YTO Ha CHaiHOCThb
TPeIlHHBl 9TH He MmoXox#u (cM. m. 6). $ mpomy Bac MMeTh B BHAV
3T0 O6CTOSITeNLCTBO, uTOOGBI He CnyTaTh POMOHUYECKHIl TMHPOKCEH C
MOHOKJIHHHLIM. Bbl Gymere MMeThb BepTHKaJbHLIH pa3pe3, CNadHOCTh
(a4, BepHee, OTAEJBHOCTH) GYAET CTOATL BEePTHKAJAbHO K TOBEPX-
HOCTH paspes3a W JaBaTh npsMoe mnoracaHHe. Kak Oyaro Owul u2
9TOrO CJAENYeT, YTO Tnepej BaMH poMOHYeCKHe NHPOKCeHB. Ecau
BHl NMPHMETE BO BHUMAaHHE, YTO CNAHHOCTh MO 2-MY ITHHAKOHAY MO-
HOKJHHHLIX IHPOKCEHOB BeJeT ceGa Tak e, KaKk H NHHaAKOHAAlb-
Hafd cna#HOCTh pPOMOHYECKMX MHHEpanoB, TO Jerko yGeauTech, UTO
NPH OTCYTCTBHH $ICHOTO IJIEOXPOH3Ma W JIPYrHX VKa3aHHLIX BLIILE
pazauuuii, Oe3 npUMeHeHHs TOYHBIX METONOB, HHOrJa He OGOHTHCH
(cM, mpumeuanue k m. 224),

MOHOKJIHUHHBIE MHPOKCEHDB

229. Tenephb MOHOKJHHHbiE MHPOKCeHbl. 31ech MBI pasbepeM Mo-
HOKJHMHHbIE NMHPOKCeHBI GecuBeTHHE HaM nouTH GecuBeTHblE, OTHECH
SICHO OKpalleHHble B MIIH(E MOHOKIHHHLIE ITHPOKCEHBl, KAK MBI 3TO
JenaeM, B TPYNNy MHHEpaJoB okpameHHHIX (cM. mim. 3656—371). Co-
CTaB MOHOKJHMHHBEIX MHPOKCEHOB CJIaraercsi W3 PasiHYHBIX MOJEKY,
NpHYEM 3TH MOJEKYJbl, KaK XMMHUeCKHEe eJIHHHIbI, TOJAKYITCH pas-
JHYHBIMH aBTOPAMH PAa3JHYHO.

CoBeplIeHHO OJMHAKOBO BCEMH aBTOPAaMH IPH3HAETCH, YTO IJaB-
Hbl€ COCTaBHBIE YACTH MOHOKJWHHBIX MHPOKCEHOB 3TO JiBa THNA MO-
JeKy:

Ca Mg Si, O ] { (Mg, Fe), Si, O,
CaFe Si,jO; Mg, Si;0¢

310 IS MOHOKJIMHHBIX MHPOKCEHOB aHomcHaosoro psaaa. Hepeako
GriBaeT neGoJbllasi NMpHMeCh TIMHO3eMa, M3peaka xpoma (1—27%)
(B mepupoTHTAX) H LIEI0OUEH.

3aTeM, B ABTMTOBLIX NHPOKCEHAX, CBEPX YKAa3aHHBIX MOJEKY,
HMelTCa Tak HasbiBaeMble YepMaKoBCKHE MOJEKYJIbI:

Mg Al, Si O; } i { MgFe, SiOg
F& AL, SiO, Fe Fe, Si O,,
noxayyaemble M3 MPEABIAYNIMX 3aMmelleHHeM 6-aTOMHBIX Tpynn CaSi

H MgSi wectusanentabiMu ke Al, u Fe'..
, HApyrue BmecTo aTHX YepMaKOBCKHX MOJEKYJHX GepyT AN aBrH-
TOBHIX MHPOKCEHOB COCTAB MPOCTO AHONCHJA M 3areM rOBOPAT, HTO

ABPUT NpeAcTapaneT cOGOJ0 JMOMCHA € MPHUMECLIO MOJEKYJ MgSio,
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u (Al,Fe),0,. Kpome TOro, Hafo uMeTb B BUAY, YTO B COCTaB MOHO-
KJIWHHBIX TTHPOKCEHOB (Bcex BOOOIIE) BXOMMT TaKKe HHOrJa mapra-
Hey (0,1—0,4% MnO), ouens peako xpom (0,02—0,2% Cr,0,) u
IHHK, A0BOJbHO uacto THTaH TiO, (oxkuck turana) u Ti, 0, — m0-
Xojslllasg MHOTAa, XOTH peako, moutu Ao 5%, sartem, no Tporepy,
0,01 Sc.0,, 0,01—0,1% V.Oy; no 0,01—0,1% NiO,SrO,Ba0O; B xpom-
auoncuaax xoaduectBo Cr,O, poxoaur 1o 3% u, HaKOHEl, OYEHb
peaKo HaGaIogaeTcs TakKe, KaK 3TO HeJIaBHO YKa3aHO, B MOHOKJIHH-
HBIX NMUPOKceHaxX M Haauuue (propa. B mocaegHee

‘%[gm] BpeMsi OMHCaH, HAKOHel, MOHOKJHHHBIH MUPOKCeH,
: COBEpILIEHHO CBEXHH H CO-
pepxamuit okomo 8% H.O.
230. CHHrOHMA MOHOKIHH-

' Has; (QopMa JJAMHHO- WM
KOpPOTKOcToJGYaTasi, Tabau-
yaras (pwc. 19, [[l — asrurt,
puc. 19,1V — nnoncun), me-
crosarasg. HauGomee o06bIu-
Haa ¢opma M pa3pes Ias as-
Puc. 18. THTa TNpPHBEIEHH COOTBET-

crBenHO Ha puc. 18,1 m 18, I1;

OueHb XapaKTepPHHI JIS JHONCHIOBLIX NMUpPOKceHOB (opma 19,1 nu
paspes mnocaenHei neprneHaMkyaspuo, kak M 18,11, k [001] na
puc. 19, 1. VCkMOUYHTENBHO PEAKO MOHOKJIHHHBIE NMHPOKCEHBI AAOT
cepokpucTanauueckie obpasosanus. CnafHOCTH Takas ke, Kak
H y poMOHYeCKHX THPOKCEHOB, mo Tperkbeit mpuame (110) ¢ yraom
MERIY TpemuHaMu oxosqo 87°. 3areM Hepeako
HabJaofalTed  CnaiHOCTh M OTAEJLHOCTh IO
BTOPOMY IHHAKOHIY; 3TO HAJ0 HMETk B BHAY,
MOTOMY 4YTO OHa OyJeT BecTH cebdA Tak e, Kax

v

Puc. 19.

¥ THHAKOWAANBbHAS CHafHOCTh POMOHYECKHX MHHEPAIOB (oM: . 228).

Taxxke HaOJA0AI0OTCA, BEPOATHO, OTAEALHOCTH MO TEPBOMYy H

TPeTbEMY MHHAKOMJaM. ABLHTHI HEKOTOPBIX OCHOBHBIX sq)(’pysnarfmx

[OpPOJ MHOT/Ja COBEepUIEHHO He OGHApYKHBAIOT cnaxfmocm W MaKpo-

CKOTMHMYeCKH JAlOT paKkoBuHuaThlii ! uanmoM. JIBOHHHKH ‘,T.LOBOJ'IbHO
L

1 Tepuun ,paxosucTuiii® (oT crosa pakopuna), ycTaHOBHBIIHACH B pycckoit

MHHEPAIOTHUECKOMl JUTEPATYPE, COBEPUIEHHO HENpaBHieH, W roBOPA yHKeE 0 TPM,
4T0 OH HENOHATeH. AHANOTAMHO NpPHAATATEALHOMY ,NOAOBHHYATHA®, 4 HE ,NONOBH-

cTuift*, cAefyeT rOBOPHTh ,PAKOBHENATHA®.
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. 4acTel MO MepBOMY — OOBLIKHOBEHHbIi 3aKOH — H TPEeTbeMy NHHAa-
. KOH/laM, npHYeM OHHM ObIBAIOT M MOJHCHHTETHYECKHe. 3aTeM pejKo

. HabuawoparwTca JABOHHHKH MO NpH3marHdyecKkuM rpauam (101) u (011),
a rTakxe MO KochM rpaHsam (122). 9ru ABOMHMKM Hepeako ObIBAIOT

| BO BKpamjeHHukax 3(¢ysuBHbIX nopoj (cp. m. 76, Kouen), nasaa

KpectooOpassble (OpPMBI.
231. MoHOK/AHHHBIA NHPOKceH B maxHde GecupereH, ceposart, Oy-

| poBaT, OueHb CBETJO-3€JEHOBATHIA, HHOrJA TPABSIHUCTO 3EJeHOBA-
. Thifl, HO OYeHb CBeTVIbIH; M OYEHb XAPaKTEPHO, UTO JaKe B CPABHH-

TEJbHO FICHO OKPAIIEHHBLIX MOHOK/IMHHBIX NMHPOKCEHAX IJIe0XPOH3M
B HH(pax oObIYHON TOJMIIHHBI ITOYTH He3ameTeH. [IpH Tako# xe

. BmesHON OKpacKe HEKOTOPHIX aM(PHGOJIOB NJAEOXPOH3M B STHX MO-
. CleJHHX pe3KO u cpasy 6pocaercs B rJasa, a B pOMOMYECKHX MHPO-

KCeHax HETPYAHO yaaBauBaercd. B aroMm, kak yxe JaBHO yKa3blBa-
JOCh, COCTOMT OJHO M3 XOPOMIMX OTAMYHH MOHOKIHHHBIX MHPOKCE-
HOB OT c1ab0 OKpallEeHHBIX POrOBHIX 00MaHOK.

232, IIpynpenoMJeHHe Yy MOHOKIHHHBIX MHPOKCEHOB KoJebJaercs

.ot 0,018 y regenGeprura mo 0,032 y auoncuma. Np aasi pasiHYHBIX

YJIeHOB psjfa KoaebJercs B npeaenax or 1,651 mo 1,739; Ng B npe-
Jeaax or 1,681 mo 1,757. Yroa onTHYeCKHMX OCeH, BCerja MOJ0KH-
TeJbHbIH, OOJblue0 4YacTHI0 KoaeGaerca oT 45 mo 60°; maa Heko-
TOPbIX MAarHe3HaldbHBLIX YJIEHOB psaga jgaer Oodee HH3KHe LH(PHI,
CycKasCh Yy MarHe3HaabHOro jaHoncuza jao 0°, H exsBa JaM YacTo
YyroJ ONTHYECKHX OCeH MOHOKIHHHBIX THPOKCEHOB MOXET JOCTH-
rHyte 68—70°. Ocs Nm coBmagaer co BTOpO# Kpucramiorpaduye-
CKOH OCbI0. ¥TOJ moracaHHs caMOro MHHepana, a He paspesos, T. €.
yroan Ng (001) =cNg xoxebaerca Ans PA3THYHBIX YJAEHOB OIMHCHI-
BaeMoro psiza ot 36 xo 69°.

233. MoOHOKJIHMHHBIH NUPOKCeH HanboJee pPacnPOCTPAHEHHBIA MH-
Hepaa OCHOBHBIX H YJbTPAOCHOBHBIX M3BEP:KEHHBIX MOPOX, NHPOKCe-
EHWTOB, MePHAOTHTOB, AHaba3os, rab6po, yacTo Bcrpeuaercs B Goaee
OCHOBHBIX THOPWTAaX, MOYTH BCErfa B TeX MOPOJAAX, KOTOPHIE MOXKHO
H43BaTh MOHIOHHTAMH; HHOI/Ia OH BCTPEYAETCs AaKe M B KHCJABIX
NOpoJax, HO, BEPOSITHO, B KHEJBIX HHTPY3HBHBLIX MOPOZAaX MOHOKJIHH-
HBI MHDPOKCEeH, KaKk H pombuueckuil, npejcrasnsier coboit MuHepan,
UyHIBIH 3THM KHCIBIM MOPOJAM, T. €. BJASETC] B HUX IHIOKOHTAK-
TOREIM. 3aTeM, HECOMHEHHO, TNEePBHYHBIA MOHOK/IHHHBIH TMHpPOKCeN
O4YEHb YacTO HaOJI0ZAeTcs B CTeKJA0BaTHIX 3((Yy3HBHBIX MOPOAAX,
Jaxe CaMBIX KHCABLIX — JHMNAapuTax. ITO HAaAO HMeTb B BHAY, NO-
TOMY YTO 3TO BCe-TAKH MOXHO XMMHYeckH obGocHoBathb. McxyccTreH-
HOE MOJYy4eHHE AMOINCHAOB W aBIHTOB TaK e JEerkKo, Kak H OJHBM-
HOB. MOHOKJIHMHHBIH NUPOKCEH JErKO MoJydyaerca NaaBleHHeM ampu-
60708, KOTOpbie MOCJAe TJAaBKH AAOT NHPOKCEH (Cp. omanuTH3a-
uuo), a He amduboa. 3aTeM MOHOKIHHHBIA NMHPOKCEH yacTto Habmo-
LaeTcd, KaKk KOHTAKTOBBIM MHHEpa:, ocOGEHHO IHOINCHA, a Jpyrue,
KaK, HaUpHMED,, TeleHOepruT HaH (accauT, SBAAIOTCH HCKIIOYH-
TeJbHO KOHTAKTOBBIMM MHHEpaJaMH.

234. 3areM MOHOKJHMHHEIA MHPOKCEH fABJSETCH YacThHIM MHHepa-
ZOM B KDHCTaJAJHYeCKHX C/AaHLaX, a, WMEHHO, B BBICOKOTeMNepa-
TYPHBIX HJIHM, KaKk T[OBOPAT, B KPHCTAMIHYECKMX CaaHuax Goiee
ray6OKOf 30HBI. Hepeaxo Habmojaercs NEPTHTOBOE cpacTaHHe MO-
HOKJIHMHHBIX NHPOKCEHOB ¢ POMOMYECKMMH, MHOT/Ja TaKO# TOHKOCTH
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sepHa, YTO eJBa pa3JHYHMO TNpPH CaMblX CHJbHBIX YBEJHYEHHAX
MHKPOCKOMNA,! CpPaBHHTENBHO pexe C POrosBod OOMaHKOMH, TpUYeM
HHOTJa 3Ta poroBasg oOMaHKa MO BCeM CBOMM [MpH3HAKaM, HecCo-
MHEHHO, STHMarMaTH4yHa; MHOrJa e C MOHOKJIHHHBIM INHPOKCEHOM,
MOBHAHMOMY, MOMKET CpacraTbCfi- © NepBHYHAs porosas oOMaHKa.
MOHOKIHHHBIH NUPOKCEeH HHOrjga oOpacTaerT OJMBHH H poMmOHue-
CKHH MHPOKCEH M B CBOIO OYepe/b HEPEIKO OKaAHMISETCS POrOBHIMH
obmankamu. HMuorza onarb-TakM 3TH pOrosble 0OMaHKH, HeCo-
MHEHHO, 3MHMAarMaTH4Hbl, MOTOMY 4YTO TaKOe OKaliMiIeHHe HaOI0-
JlaeTcsl, HanpuMep, TOJBKO B CPbIKAX MOHOK/AMHHBIX MHPOKCEHOB ©
paspylleHHbIMH MOJEBBIMH lINaTaMu; HHOTAA, MOBHAMMOMY, obpa-
CTaHHE pOroBoH o0OMaHko# mnepBuuHo. H3aweneHwe MOHOKIHHHBIX
IHPOKCEHOB MOA00HO TAKOBOMY :Ke s OJHBHHOB, IpHUeM HabJIo-
JaeTcs HepeaKO NPeBpalleHHe HX B XJOPHT U TaK Ha3bIBAeMBIH yPaJHT,
T. €. BTOMOOCEBYI0 TceBZoMOP(03y pPOroBoH 0OMaHKH 11O MUPOKCEHY,
NpHYEM OJHO 3ePHO NMMPOKCEHA 3aMellaeTCA OJHHM e 3epHOM aM-
¢ubona ¢ coxpanenuem (opmel nupokcerda. Booduie ke ampudOIH-
* 3aLHsT MOHOKJIHHHLIX MHDOKCEHOB — fIBJIEHHE JOBOJBLHO YacToe H 5B-
JAETCA MPOLEeccOM 3MHMArMaTHYecKHMM, HHOIr/JA SICHO KOHTaKTOBBIM.

235. Amc¢pubonuzauys MOHOKJIHHHBIX NHPOKCEHOB Hadaw0AaeTcs
JIOBOJBHO 4acTO B TeX MOPOJax, rje psijAoM C HNHPOKCEHAMH pacno-
JOXEHBl MOJeBkle WnaTe. YeMm cuibHee HIeT pasioKeHHe MOJeBbIX
LINaToB, TeM CcHUJabHee ampuboauszauusi nupoxceHa. Ho Hamo Baum
CKasarh, YTO, BePOSATHO, NPH TAKUX H3MEHEHMSIX HAYT KaKue-TO ce-
JIEKIHOHHBIE NPOLECCH, B PA3HLIX CAydadX COBEpIIeHHO pPas/JHuYHBIE,
NIOTOMY YTO HHOrJa HaOMJaeTcs, YTO MJArHOKJasbl COBEepPLIEHHO
CBEXH, 4 MOHOKJIHHHBIE NHPOKCEHbLI COBepileHHO aM(pubOIU3UPO-
panbl. MHorgma oObiBaeT Kak pa3 Hao0OpOT: MIarHOKJAasbkl OpeBpa:
LeHBl CINIOWUIb B TJMHUCTBIE M LOM3UTOBHAHBIE 00pasoBaHus, Tax
YTO TOJA MHMKPOCKOIIOM Bbl HX BHJWTE NOYTH COBEPIIEHHO HENpo-
3payHbLIMH, a4 B TO K€ BpPeMsi MOHOKJIHHHbIE NMHPOKCEHH OCTAKTCH
WM COBEepIUEHHO HEeTPOHYTHLIMH HJIH eJBa TOJbKO H3MEHEHHBIMH.
3TO ¢ HECOMHEHHOCTBI0 YKA3LIBAGT HA 3MHUMArMATHUECKYIO, a He MOo-
BEDXHOCTHYIO TNPHPOJY H3MEHEHHH.

236. /lasi MOHOKJMHHBIX MHUDOKCEHOB YKA3LIBABTCH OUYE€Hb MHOIO
Pa3HOBHAHOCTEH, — f OTMeuy TOJAbKO Te, cO00pasHO Hamef
LeJH, KOTOpbLIe BCTPE4aloTCH uvaule, 4eM ocraibhole. [Ipexje
Bcero pmomcua CaMgSi,0, ro uucrelit auoncua. Hepeaku npu-
MECH 3aKHMCH Keje3a; HHorja HeGoJblIMe KOJHYEeCTBA TJIHHO3eMa.
Koajuument npexomyenus Aas yucroro auoncujaa no Ng— 1,694,
no Nm— 1,671, mo Np— 1,664; nsynpenoMmiaeHue y AHONCHIOB KO-
nebaercs ot 0,022, wuKorja He cnycKasch HHXKe 3TOH UHOPH, H
xo 0,032. Yroa moracanusa ot 36° aasa uucroro auoncuaa jpo 48°
B HeNpepbIBHBIX HM30MOP(HBEIX CcMecAX C TrejJeHOepruroM, mnpuueM
YyroJa 3TOT NOBBIIACTCS B 3aBHCHMOCTH OT IOBBIMIEHHS COJEPIKAHHA
reIeHOEPruTOBOH MOJIEKYJBI. YTOJ ONTHYECKHX OCeH IOJMOXKHTENb-
Hbil—oT 54 po 60°. fcmas jucnepcus ONTHYECKMX oOceli — p
Gosbuie v. ITrocKkocTb ONTHYECKHX OCeH COBMAAaeT € INIOCKOCTBIO

1 Orciona NOCMY4ECKH CAEAYeT, 4T0 TOHKOCTh 3€pHA MPH TAKHX CpacTaHWsXx
MOmeT NepeiiTH M 3a rPaHb PaspemIuTe]bHOH CHJAL MHKpOCKONA, BCAGNCTBHE YErO
AenanTCid UOHATHHIMH KOCBIE yracanna y poMOHYeCKHX NHPOKCEHOB, M BooOwWe
OTKJAOHEHHs B yraax cNg mupokcenos (cp. m. 218).



~ BTOPOro NHHAKOWJA, MO KOTOpOH HaG/AI0JAaeTCd HHOrAa OT4YeT/AHBAaA
 CNAafHOCTL MJH OTAEJNbHOCTD.

237, Jlag aMomncHia O4YE€Hb XapakTepHbl YIJMHHEHHO-IIPH3MaTHue-
cKHe KOPOTKOCTOJOuaTble KPHCTalAbl H 3€pHA, NPHYEM OYeHb Xa-
PaKkTepHO HX [MONEPeYHOe CeyeHHe: Bbl BHAMTE B TAKHX CeYeHHSIX
CpPaBHHTEIbHO HEGO/MBLIIOE PA3BMTHE INIOCKOCTEH UpHaM H Goabuioe
a3BHTHE IJIOCKOCTEH IMHHAKOHJOB, TAaK YTO B IOMNEPEUHOM paspese
‘moaydaercsi (cM. puc. 19,7/) BOCbMHYrOJbHHK, B KOTOPOM YeThipe
OpOHbI 3aMeTHO OOJblle YeThipex JPYrux, MeKAy NEpBHIMH pac-
[OI0JKEHHBIX, — 3TO BeChbMa XapaKTepHoe H, NOXKaayHd, eJIHHCTBEH-
0e HaJeKHOe OTJAHYME MO0J, MHKDPOCKOIOM JAMOICHAAa, H Boobule
[HOTICH/OBBIX I[IHPDOKCEHOB, OT aBrHTa H aBIHTOBBIX ITHPOKCEHOB
puc. 18, I1). Kh it i
~ 238. JluoncHja, Kak yKaselBal10Chb, MOMKET CMELIHBATHCS BO BCEX
nponopuxax c rejerbepruroym, T.e. ¢ CaFeSi.O,. Kosduurents: npe-
. JIOMJCHHA AJast uHcToro refendeprura 6yayt Ng = 1,757, Nm=1,745
u Np=1,739. B wauce ouu uHorzpa ObIBAET, KaK W JLHOTICHI, clado
“2eJeHOBAT M OYeHLb caabo maeoxpoupyer. B To BpeMsa kak AHOINCH]
. MaxKpPOCKONHYECKH GLIBAET HMHOT/A MOYTH COBEpIUEHHO OeclBeTeH HIH
- c1ab03e/ICHOBAT, TPA3HO-3e/MEHOBAT, UHCTHIH reeHOepruT MaKpoCKo-
. MHMYECKH 3eJeHO-uepHbIH. [IBynpenoMiaeHHe XapakTepHO /A TrejeH-
Oepruta, a uMeHHo oOHO paBHo 0,018 aas uMcroro repenbeprura.
¥Yroa noracaHus JJAs YHCTOrO rejenGeprura 48°. Yrosa ONTHYECKHX
oceit okoao -+ 60°. XapakrepHa oueHb Aas rejiendeprura HabaMO-
Jalolasacs HHOrjJa axHoMandbHas HHTep(QepeHnMOHHasg OKpacka, H
€e MOXHO JIerKO pacllo3Harh, KaK TaKOBYIO, VKa3aHHBIM paHee
(m. 212) cnocoboM, Tak Kak rejeHOeprur B LIAH(e HHKorjga He Obl-
BaeT rycro oOKpauieH. [luomcHpa ¢ refeHOepruToM CBs3aH Hepexo-
JAaMH, M 3TO KacaeTcsl BceX OyKBaJbHO MX CBOKMCTB, TaK YTO BH!
MOeTe MOJYYHTE B YKA3aHHBIX IIpeliesiax BCe YIJbl MOTacaHus M BCe
BEJIHYHHBI ABYNPEJOMJCHHS H T. [.

239. Caeayiomas pasHOBHAHOCTh MOHOKJHHHBIX TIHDPOKCEHOB 3TO
SHCTATHT-aBTUTbl, MJIH MHAYE MArHe3HalbHble AHUOICU/bl, HIH HHAUE
NHEOHUTBI. Panbine 3HCTATUT-aBIUTH HA3BIBAJAH CAJTHTAMM, HO Te-
Ilepb HA3BaHHE CAJMT NPHMEHSeTCs M/ UJIEHOB, NPOMEKYTOUHBIX
MexJy JauoicuaoM H reaenOeprurom. [IlpasBma, Oaarogaps stomy
NoJyuaercs OueHb OoJbluasT NMyTaHHIA, DHCTATHT-ABTHTHI COJAEpKaT
CaO B nmpegenax ot 16 10 6%. DHCTATHT-ABrHTH B HIMH(aX TOABKO
B HCKJIOYHTEJNbHBIX CAyuasX MoOryT OwbiTh cnabo oxpawmenwl. [lpe-
[ aomaene no Ng koaebaerca or 1,710 mo 1,744; mo Np ot 1,69
I mo 1,714. [IBynpeaomaenue okoJso 0,024; yroa moracanus oxonao 447;
[ yrox onTHuecKHX Oceil NOJOXHTeJbHLIH, KaKk y Bcex caabo oOKpa-
: IIeHHbIX NHPoOKceHOB, H or 40° Bmaors go 0°. Ilrockocts omrTHue-
CKHX OcCe#f, KaK y BCeX aBTHTOB, €CcTh IIJIOCKOTH BTOPOro nuHa-
koujga. MHorjga naOCKOCTE ONTHYECKMX OCEH MNepHeHAuKyaspHa
K IVIOCKOCTH 2-r0 MHHAKOMJIA. DHCTATHUT-ABIHTHI BCTPEUAIOTCHA, KaK A
yiKe yKasblBal, He oueHb peako B auabasax. Ha cemopoBckom CTO-
JMHKe OHH PACMO3HAIOTCS BeChbMA MPOCTO H3MEpeHHeM yrja ONTHYe-
ckux ocedt. OH okasmiBaerca Maasim — 40° u menbme. Touno Tak xKe
O4YEHb MPOCTO B COOTBETCTBYIOLHX CEYEHHAX MOKHO YyOeAUTHCH, 4TO
nepej BaMM NHKOHHUT WJIH SHCTATHT-aBTHT, NO HHTepdepeHIHOHHOH
¢urype, Aaiouieit Maiblii H MOJNOKHTEABHBIA YroJ ONTHYECKHX oceii,




Tak uTo 06e rHnepGOaAbl HAXOAATCA B IPEAenax noJs 3peHHs. JHcTa-
THT-aBrMT B MeTaMOp(HYECKHX MOPOJax HE BCTPEYAETCs.

240. 3arteM HAET aBrUT, FIHHO3EMHCTBIH NMHPOKCEH. DTO CMech
JAUONCHAOBBIX MOJEKYJ M aBruTa, TPakTyeMbIX JHOO TaK, JHOO
Huaue (cM. Bbime m. 229). Muorjga oH ObiBaer OKpalleH B 3e/eHO-
BaTO-OypoOBAaTHIH M KPacHOBATHIH TOHA, HO IJIEOXPOHPYET OYEHb
cnaGo, ¥ 3€JeHOBATBIM ABTHT BechbMa JErKO OTAHYAETCH OT TaKOoro
JKe THIepCTeHa, BO-NepBbIX, TOpPasf0 MEHBIIEH pPe3KOCTbI0 ILieo-
Xpousma B maH@ax M, BO-BTOPHIX, TeM, uTo 1o ocH Np y Takoro
craG0o NAICOXPOHPYIOIIErO 3@JEHOrQ ABTHTOBOTO MHPOKCeHa Oyaer
3e]eHas OKpacka, a y rumepcreha Bcerja mo '‘ocu Np — okpacka po-
30Baf. §I yxe yKasaJd, 4TO aBTHTHl HHOI'ZA COBEPIIEHHO He oOHapy-
JKHBAIOT CNAHHOCTH HH MHKPOCKONMHYECKH, HH MaKPOCKOMHYECKH.
JlBynpenomJaeHHe y aBruTOB HHKOrZa He ObBaer Goupire 0,025, u
570 MOXKET CJAYKHTb OTJIHYHEM OT AHOMNCHAOB, OeAHBIX releHOEepru-
TOBOH MOJIEKYJIOH, NOTOMY 4TO B NPOMEXKYTOYHBIX CaJAHTaX, KaK
MOXHO CYAMTH H3 UIHMGPOBHIX MAaHHHIX, JBYNPEJOMJEHHE TOXKe
paBHo 0,025. ¥roa noracaHua y aBrHTOB B 3aBHCHMOCTH OT IMpH-
mecu ALQ;, Fe,O, m TiO, (Ti,0,?) xoxebaercsa ot 38 xo 55°, yrox
ONTHYECKHX OCeH TaKkof Xe, Kak y auoncujaa. fcuas gucnep-
CHf —p > v; AJ5 CHABHO XKEJe3HCTOTO aBrHTa JAWCINEePCHA ONTHYe-
CKHX oceit Oyaer p<v, H JJA 3THX CHJIBHBIX JKeJNe3UCTHIX aBTHUTOB
HabGaI01aeTcs MHOTZA JHCIEpPCHA OCel 3IIMIICOMA.

- 241, ¥apeut — NaAlSi,O,. 51 ynomunai 3jech €ro He mOTOMY,
YTO OH YacTO BCTPEYAIOINUHCA MHHEpaJ, — 3TO MHHEpPan O4YeHb pej-
KHH B YMCTOM BHJE, HO MOTOMY 4TO €ro MOJIEKYABl BXOJSAT B COCTaB
Kak JAHOICHZA, TaKk W 3rHpHHA. Tak uTo CYLIECTBYeT Mepexoj OT
JKajnenTa, ¢ OJHOH CTOPOHEI, K AHONCHAY, C APYroi CTOPOHBI, K 9TH-
puHy. Moaekyasl :KajeuTa, HeCOMHEHHO, HaXOAATCA B HEKOTOPHIX
aprurax. [lpenromnenne y »ero 1,655 po 1,667. B maucgax on cosep-
menHo GecuBeTeH W BCTPEYAETCS TOMBKO B CIVIOMIHBIX BOJOKHHCTBHIX
MmaccaxX. Yroa noracauus konebmerca or 30 mo 45°. [sympenomae-
HHE CPaBHHUTEJbHO BbICOKOe, AoXoAHT x0 0,030, u yroa onTHYeCKHX
oceil xo -+ 72°.

242. YnoMsHy elle HEKOTOPble PAa3HOBHAHOCTH MHPOKCEHOB, Ha-
CTO BCTpeyaollHecs B JUTEpaType NpPH ONHCAHHH.

CanuTbl — 3TO PA3HOCTH, TPOMEXKYTOUHBIE MEMXIY JHONCHAOM H
refeHO0EPruTOM, M CBOHCTBA HX — IPOMEXYTOUHBIE MEXAY CBOH-
CTBAMH 3THX JBYX KpaHHMX uneHoB. PaHblle camuTaMH HasbiBaay
SHCTATHT-aBTUTHL

TMKOHATEI WM MarHeaHalbHble THONCHIBI MJAH 3HCTATHT-ABTHTHI
XapaKTepH3YIOTCA YIIOM OonTHueckux oceit B 40° u HHKe M OTAETL-
HOCTBIO 1O 3-My NMHHAKOHIY.

243. 3arem auaanar. [luannar OOGHIKHOBEHHO MaKPOCKOIHMYECKH
KOPHYHEBATBIH ITHPOKCEH C MeTa/uIMuecKuM OaeckoM, o6jazaiomui
TOHKOH OT/JeNABHOCTBIO Mo 1-My ¢HHAKOHAY. ITa OTAEIbHOCTH
HHOrJa MAOXOAMT A0 TakOH CTENeHH COBepuieHCTBa, YTO JAHaxJar
MOXHO ¢ MEepBOro B3rJasaa NpHHAThH 3a OMoTHT. Takue aAuannard Ha-
sbiBatorest, no E. C. ®exoposy, spHATAMH. YTOJ ONTHYECKHX OCEH
y AuaanaroB onmyckaercs ao 47°. Muorza avanzaramd HasbBalTCA
BooOLlE — U 3TO WaNO CYHTATL COBEPIICHHO TNPaBHIbHBIM — BCe
NHPOKCeHbl, H MOHOKJIHHHbIE H pPOMOHYECKHE, C OYeHb TOHKOH
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OTAEIbHOCTBIO MO nepBomy nuHakouay. Haxo ckasarts, uro auan-
JATH BCTPEYAIOTCH MOYTH HCKAKUYUTEIbHO B IVIyOMHHBIX MOpOJAX.

244. Ompauutbl. MakpoCcKOnHyeckd oM@auuTbl HMEIT LBET He-
3pejgoro BHHOTPaja, 3ejqeHOBaTLIH; BCTpedarTcs Oe3 KpHCTaldaIorpa-
(DHUECKHX OrpaHHYEHHH HCKIIOYMTEIbHO B KPHCTAMIHYECKMX CJaH-
Iax ¥ XapakTepHbl s 3KAOrHTOB., MHKDPOCKOMHYECKH oMaiuThl
cnabo 3eneHoBaThl, B cocraBe oM(anMTOB HAXOAMTCA MaaeHTOBad
MOJEeKyJIa.

245. PaccauT — 3TO0 MaKpPOCKOINHYECKH JYKOBO-XKEJATHIH  HJIH
MENTO-3eMEHBIH  ABMHT METaMOp(HUeCKHX H3BECTHSKOB C O4eHb
CHILHOH HAKJIOHHOH JMCIepCHeH ONTHYECKHX OCeH H JAHCIepcHew
oceft anaunconna. Ecau on Berpeuaerca B G0Jee MAH MEHEe XOPOIIO
00pa30BaHHBIX KPUCTAMIAX, TO AJ HErO XapaKTEpPHO COBepPLIEHHOE
OTCYTCTBHE IHHAKOHJAJLHBIX rpaHel. ballKaduT —3TO TeMHBIA,
MakpOCKONHYECKH TPA3HO-3€MEHBIH MHMKOHHT., ManakoJuT — 370
CBET/IO0-3eJIeHbIH, 3€JeHOBATO-CePOBATBIH AMOICHJ C XOpolleH OT-
JIeJIbHOCTBLIO [0 TpeTheMy, NMHHAKOMAY. DalkanauT, MajnakoJauT H ac-
CAHT BCTPEYAITCH B MeTaMOp(hHUECKHX MOPOJIax.

246. MOHOKJIHHHBEIE MMHPOKCEHHI MOMKHO CMematb ¢ pomGHue-
cKkuMu (nm. 223—D5) W ¢ oausBuHOM (m. 210). 3arem co caaGookpa-
ImeHHBIM aMGpub0oa0M, — OTAHYHE MO YIVIy MEXAY CHaiHOCTAMH, KO-
TOPBIA y POroBbIX 06MaHOK He MOxeT OblTh Goabiue 60°; HO HHOrAA,
He yNyCTHTE 3TOro. M3 BHAY, H Y MOHOKIHHHBIX aM(puOOJOB H ¥
MOHOK/IHHHBIX MHPOKCEHOB HadM0JaeTCAd OT/AeJbHOCTh HJIH Ccafi-
HOCTb II0 BTOPOMY NHHAKOMJIY, H MOXET MOJYUHTHCS JAPYTrOH Yroda
MeXJay BTOPLIM ITHHAKOHWZOM H IIIOCKOCTBbIO MPH3M, T. €. MEXIY
JIByMsi BUIHBIMH B HiIue TpemuHaMH crnafiHOCTH. 3arteM y aMdu-
0o0s0B yroa moracauusi (y TeX, KOTOpble MOXKHO CMelarh C MH-
pokcenamu) He Goabwe 20°. Y NHPOKCEHOB, KaK Mbl BHJEIH, BCErja
6oapme 20°. Jas am¢puGOI0B yroa ONTHYECKHX OCEH OTpHLATelb-
HBIH, HO HYXHO OBITb OCTOPOMXHBIM C MNAaPTacCHTOM, KOTOPHIH
€/1Ba /MH COBEPIIEHHO OMpPeJIeJeHHO MOMKHO OTIHUYHTD OT MOHOK/IHH-
HBIX MHPOKCEHOB HHAaye, KaKk TOUHBLIMH METOJaMH.

247, 3ateM MOHOKJHHHEIE MHPOKCEHBI MOMXHO CMelaTh C 3 I M-
Zortamu., [mapHoe orauuue, cpasy Opocaiolleecs B rJaasa Jaas
T€X, KTO HEMHOro HameTal ria3 (cM. m. 212), mo aHOMaJbHBIM HHTEp-
(pepeHIMOHHBIM LB@TAM 3MHA0TA, XapakTepHLIM pPE3KHM lBeTaM —
HKEJTO-0PaHIKEBBIM, APKOMAJHHOBEIM, 3€JIeHOBATO-CHHUM M T. . DIH-
JOT, KpOMe TOTO, B V/UVIMHEHHBIX 3epHaX JaeT BCerja npsmoe HJH
oueHp 6AM3KOe K IPSMOMY IOracaHde, W y Hero YJJIHHEHHE MOMKET
ObITb H IMOJOXKHTENbHHIM H OTPHUATEJbHBIM. MOHOKJAWHHBIE IH-
POKCeHbl [0 YAAMHEHHIO JAIOT 3HAK NAIC M OGHIKHOBEHHO KOCOE
noracaiue, JOBOJBHO 0OOJbIIOE, B 3aBUCHMOCTH OT paspesa. ¥ Mo-
HOKJIHHHBIX MHPOKCEHOB YroJd MeX1y CchnadHocTAMH OoJablle, 4eM
Y 3MHAOTOB, U B pa3pe3ax He MOJKET ONYCTHTbCH HHKe 75°. Y anu-
IOTOB YroJa Mexay crnaifHoCTAMH oKoJo 65°.

248. Jluoncua OT aBruTa MOXKHO B HEKOTOPHIX Caydasx COBep-
WEHHO BnpejeNeHHo OTJIHYUTH MO yray IoracaHus, a, HMeHHO,
B DPAAY AMONCHA — refenGeprut yron noracauus He soime 48°.
Y HeKOTOpHIX aBrUTOB yroJ foracaHus JAOXOAMT A0 55°. 3areM 1o
ABYIPEJIOMJIEHHIO MOMHO HMHOTJA OTIHYHTL COBEpIIEHHO OMpene-
JIEHHO, YTO y Bac He aBruT, a AHOMNCHJA. y aBrura naynpenouneﬁﬁr
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MOBHAHMOMY, He MoOxeT Obith Buime 0,026, tak uro npu Ng — Np =
=0,027—0,030 nmepex BaMu JAUONCHAOBLIA NHPOKCEH, 3areM, Kak
VKa3blBAJOCh, aBrHTOBBIH MHPOKCEH OT AHONCHAOBOrO Jy4llle BCEro
(HO, K COXAJEHHIO, PEeJKO BCTPEYAlOTCH XOPOIIME OrpaHHuYeHHs)
cTaHuath Mo ¢opmam B nNonepeyHelX paspesax (cm. puc. 19,01
Ha cTp. 140). ABrHT MaKPOCKONHYECKH OOBLIKHOBEHHO YepPHBIH HJIH
3e/IeHO-UEPHBIH, JMOICH] — 3eJieHbIH, CBEeTJO03eNeHblil, CepoBaTo-
zeneHbift. Hakownew, emie mocnaengee OTAMYME: -y ABrHTOB H Y JHO-
nCHAOB, Gorathix rejgeHOepruToM, HadmofaeTcs HHOrAa, Jaxe B
mHGax O6BIYHON TOJIIMHBEL, AUCIEPCHSl OCeH 3JAMNcoMga. ¥ aBru-
TOB YroJ noracaHus Jjsi KPacHOro IBeTa MeHbllle, a y AHONCHAOB
Gosblie, yeM AJast (hHOJMETOBOrO.

Housnur

249, Caenpyromuit munepan — unousut H.Ca,AlSi,0,,; o06bikHO-
BeHHO HabGaogaeTcss HeGOJblIOE KOMHUECTBO 3aKHCH M OKHCH JKe-
Jesa, a Tak)Ke HHOrjJa MapraHel, MarHW#, L(eJOYH U, B JOMAX IpO-
nenra, Cr,0,. Cunronus pomOuueckasi. Kpucraaisl npH3MaTHUYECKHE,
YAJHHeHHbIE, MIeCTOBATHIE, MHPOKOTabAUaThIe; BCTPEYalTC HHOrAa
IpaBHJbHBIE T'e€KCArOHAJIbHLIE Pa3pesbl, KOTOPLE, B NMPOTHEOMOION-
HOCTH TAaKOBBIM JK€ y aNaTUTOB, B CKPELEHHBIX HHKOJAX MOJAPH-
3YIOT; lLUecTOBaTbie arperarsl OLIBAIOT H NapajieabHble § Pacxo-
JAsiule-JIy4ucThie, BPEMEHAaMH JaBas Hacrosiue cdepoKpHCTaNIbL.
Llouaur umeer yajuHHeHHe moc ¥ Muuyc. [NoracaHue OTHOCHTENLHO
APKO BBIPaXKEHHOIO V/UIMHEHHS TPSAMOE WIH OueHb OAH3K0Oe K mpi-
moMy. CnafiHocts B wmaM@ax uadJaijaercsd B BHIE HECKOJbKHX mMa-
panaeabHbIX TPELIHH 110 BTOPOMY MHHAKOMAY; IO NEepBOMY TNHHA-
KOHAY BhipakeHa OOLIKHOBEHHO B BH/JE PeJKHX, OJHOH-ABYX uUepTo-
yex. [lBofnHKOB HeT. B mum@ax oH OGecusered, 3a HCKJIUYEHHEM
MaprasioBOif PasHOCTH, BCTPEYAIOLIEHCA OYeHb PeAKOo H HMelomier
pos0BbIfi OTTeHOK. JIBympeaomaeHue Koaedaercs oT 3 A0 7 THICAY-
HbIX. B HeKoTOpHIX paspesax HabMAOMaeTcd OYeHb XapaKTepHas MiIA
LHOM3UTA aHOMAaJbHAA HHTeP(EpPEeHUHOHHAA OKPAaCcKa BCAE/JCTBHE CHIb-
HOW JHCMEepCHH, T. €. MOJydarmTcs OOBIUHO HEHTPaIbTHHOBO-CHHHE,
Cepo-CHHHE, JKeJATOBaTO-GYypoBaThle, TYCKIBE IBeTa HHTepdepeHHH,
HAMOMHHAIOIIKE IBETAa CBeXepa3Ma3aHHBIX Ha Oenoli Gymare uepHMI,
CHHeBaThIX (INBEACKMX) MM KpacHoBateix ((pannysckux). OTHOCH-
TEJBHO ONTHUECKHX aHOMAXHH paspelluTe NPHOABUTH, UTO B HEKOTO-
PBIX CEYEHHMAX LOU3UT He OOHADYKHBAET ONTHYECKHX aHOMAJHH: 3TO
Hajxo uMets B BHay. Np kouxebaerca ot 1,696 mo 1,700; Ng —or
1,702 no 1,706. ¥roa onTHUECKHX OCel BCerja MOJMOMHTeNIbHbIA # KO-
nebaercs B mupokux npexeaax or 0 go 60°, npuuem yseJHUMBAETCH
€ YBeJIHUYEHHEM KOJHYECTBA JKEeae3a, T. €. JIMHIOTOBBIX MOJEKVIL.

250. Paznuuaror 1Ba 10OM3HTa TOJMLKO MO opuentuposke. [losu-
JUMOMY, SICHO#i CBSI3M MEXJY TEHEe3HcOM MOPOAbl W ITHMM ABYyMS
ou3uTaMu anbta u Gera we Habm0TaeTcs, Tak Kak obe pasHOCTH
MOTYT BCTpPeYaThCsd B OAHOH W TO# Xe mopoie. Aabda-1oHsHTOM
HA3BIBAETCs TaKas PasHOCTh, B KoTopo# |Ng cosmajaer ¢ mepBoOH
Kpucrasaorpadrueekoit ocbio, a Nm—co BTopoit KpHcTasaorpady-
yeckoH ocblo, mnpuHuem p<n. B Gera-uousure Ng coBmagaer c
nepBoi Kpucramrorpaduueckoi ocblo, Nm — ¢ Tperbeit KpHCTaAl10-
rpauyeckoii OCblo, H aucnepcHs HMeer oOpaTHBIA Xapakrep p>v.
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. LlHo3uT, THNHYHBIA 3INHMArMaTHYECKHH MuHepas. B ka-
aNHMarMaTHYeCKoro MHHEpajna OH BCTpPeyaeTcs B TaK Ha-
MBIX coccioputax (m. 125), rze BMecre ¢ 3nupoTroM obpa-
rAaBHYI0 Maccy MpeBPaTHBINIXCS B COCCIOPHT INJarHokJa-
. BesiecTBHe BBICOKOTO NPEJOMJCHHSI 3THX SMHAOTOBBIX MHHe-
B, COCCIOPHT, B OTJIHUHE OT CMECeH CepHIHTOBBIX, HMEET B MpO-
1eM cBeTe OypoBaTHIEl OTTEHOK i1 TEM OTJAHYAETCH OT CepHIH-
DOBAHHBIX HALlEJO MJardOKAa30B. 3arTeM, 3TO THIHYHBIA MHHe-
JIsi 3eJIeHBIX CHAaHLEB; BCTPEYAeTCsl TaKKe B KPHCTAMIMYECKHX
HI[AX H B KOHTaKTOBO-MeTaMOpP(HYECKHX mopojax. ATO OYeHb
Al MHHEpaJ.
52. CMewarh €ro MOMHO ¢ amatdToM (cM. m. 154), ¢ meaHau-
(cm. n. 164), ¢ BeayBumaHoMm. Beaysman oTpHuAaTeabHBIN; Npe-
eHue y BedysraHa OoJgblle BO BCeX HaNpaBJeHHAX; Y Be3y-
a B mwaHpax —H 3TO caMOe BaXHOe OTJAHYHEe — HHKOTJa He
MIOAAeTCA SICHOH CMa#HOCTH, TAK 4TO Kak Obl pe3KkH HH Kasa-
BaM aHOMAIMM LBETOB HHTepdepeHUHH, ecIH B MHHepaJe Ha-
pJlaeTcA TaKas cnaiHOCTh, TO 3TO He Be3yBHaH; HaKOHel, y Be-
aHa HaOmo/aeTcsl OUeHb pesKasg aHOMalus B HHTep(epeHLHOH-
X IBETaxX M, KpOMe TOTrO, O4Y€Hb pe3KHe pasjeneHHs Ha MO0JAT
. BE3yBUaH, n. 257); TaKHX DE3KHX pasjiesieHHil Ha M0JdA Y LOH-
a He Habmionaercs.
- 2563. Or sanuaotra oTaxuaercd raaBHeIM oOpa3oM Mo ,rmynpe:lo-
HH10, UTO cpasy Opocaercs B riasa B CKPeIleHHBIX HHKOJAX; 3a-
, MO TpPeJOMJIEHHIO (TOYHOH ero Hudpe) U MO YLy ONTHYECKHX
ei, KOTOPBIH y 3MHJAO0TA OTPHLATeJNbHbIH, a €CJAH MOJOMKHTEJEH,
OYeHb BeIHK — OKoa0 90°; KpoMme TOro, LOM3HT MHHEpPal pOM-
HUECKHH, SMHAOT — MOHOKJHHHBIA. MOXHO CMemaTb NOH3HT ¢
AHOILOM3HUTOM, HO V KJAHHOILOH3HTA HHTEp(epeHIHOHHbIE LBeTa
‘maHgax HOPMAJLHOM TOJMIMHBI OGLIKHOBEHHO JKEJTOBATHIE H
DAHIKEBATO-KENTHIE, 4 YV IIOM3MTA lBeTa HHTep(epeHLHH He Bhllle
@JI0BATO-CEPOBATLIX B KpaiHeM cayuae. Kpome Toro, y KIHHOLOH-
Ta 4 2V = okono + 80°, t. e. sametHo Bblme. K, HakoHeuw, oOT
OLIOM3HTA LOW3HT OTJIHYAeTCs IO MOBEJEHHIO CNafHOCTH B
MYHBIX paapesax—-—munououam MOHOKJIHMHHOA  CHHIOHUH,
D.onam poMORYeCKUMA.

~ dnuaor

" 2534, Caenyiouuit MHHepalx — SNHAOT HJI4 - MNHCTAUHUT ! —
.Ca,AlFe,Si,0,,, HaGmogaerci HHOrZa HEKOTOPOE KOJHUECTBO
arHHs W 3akucH Maprasua. 'ycro oxpauensoie B maude B Maau-
HOBBIE H KeJTOBATO-MAJHHOBBIE nBera, Mapraﬂuonue 3MUAO0THI HaA-
3bIBAIOTCSE NbeMOHTHTAMH. EcTb elle peako-3eMeqbHBIE HIAH LepH-
. €BBI€ 3MH/O0TH, HO OHH TaK IYCTO OKPAalleHbl, YTO MBI HX PACCMOTPUM
B pasjene oxpaimieHHBIX MHHepaaos. [lepexox or 3nMaOTa K LOH-
SHTY COBepuIaeTCs OuYeHb IIOCTENEeHHO: B MHUHepaje KJIHHOLOH3HTE
K UOHM3HTY NpPHCOeIMHSIETCs 3NHA0TOBasi MoJeKysaa He 6oapue 107;
[ COCTaBbl ¢ OGOJLIIHM KOJHYECTBOM STOH MOJEKYJb [peicTaBialoT

! B pycckos npossoureHud GUCTAUMT, TAK KAK HA3BANHE | NOMCXOIMT OT -
CTALIKOBO-3EMEHOI0 LUBETA MHHEpaAa,
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“yxe snuaor. OnTHYECKHE CBOMCTBA MOXKHO rpy6o cBa3aTh ¢ cocTa-
BOM caeayiouium obGpasom (Malmquist):

% Fey0y Ng — Np 2V
g‘ 2 g.OOS -}- 6R*
3; ~+ 82°
6,6 0,010 -+ 89°
IR =)
28,1 47 — 5
36,9 a0 ~— 69°

Knunonousur u smuzor MowoxaumHO# cuHronuu. OHH JaioT
TabanuKy, BRITAHYTHE NapanieabHo Nm. B mecTHyroJbHEIX paspe-
3aX, NOJA00HO WOM3HTY, OHH MOJAAPHU3YIOT. BHIBAalOT mMIeCTOBAaTHIE,
PaIHaNbHO-IYYUCTHE STHAOTH H KJIHHOLOH3MTH, M BCTPEYalOTCH
OHH TaKKe B BHJe cpepokpHcramioB, CnaiHOCTL MO TpeTbeMy M-
HAKOHIY XYK€ M JaeT HeMHOrOYHC/JIEHHbIE KODOTKHE TPEeUIMHKH B
paspesax; CHaiHOCTb MO MEPBOMY NHHAKOMAY BHIpaXKEHa OTYeT-
JIHBO, NpHYEM YroJ Mex1y 3THMH CnaiHOCTARMH paBeH 65°, BepHee,
OK0J0 65°, UTO He MO3BOJAAET CMEIIATH SMHAOTHI C OQYEHb MOA0G-
HHIMH H TOXOXHMH Ha HHUX MOHOK/JIHHHBIMH IHPOKCEHaMH B TeX
Mmecrax, rie HabGJaI01aTca 9TH JBe CNaiHOCTH. /BOMHHKHM B NMOpO-
A000pa3ylomux MHHepanzax 3TOH Trpynnsl HaGAWIAIOTCA CPaBHH-
TEJBHO PEeJIKO W MMEIT ABOMHHKOBBIE MJOCKOCTH IO NEpBOMY INH-:
HaKoMAY, pexe no TperbeMy mnuHakouay. DBecuseren. B mumdax
HEKOTOpble 3NHAOTH ObIBAIOT OKpallleHhl B (PUCTAIIKOBO-3e/ICHBIH,
JKEJNTO-3e/IeHbIH, 3€J€HOBATO-KE/IThIH LBET, NMPHYEM SICHO MNJIEOXPOH-
pytor. HeiaBHO OTMEUeHLl OTUETIMBO-3ejeHble B IIMH(pax 3MHIOTHI,
KOTOpble cjexoBajto Obl OTHECTH YK€ K OKpAIIeHHBIM MHHepajaM.

255. Jlsynpeaomaenue ot 0,010 mo 0,015 y KaIHHOLOM3UTA H ZO
C.051 y amupora, npuueM HMMEIOTCA BCe MEePEXOAbLI MEXAY KIHHO-
LOH3UTOM H 3SNHAOTOM, TaK YTO HMEIOTCS M BCe MeXAy YKa3aH-
HEIMH [peJenaMd BeJHUHHLI JByNpenoMieHHus. XapaKTepHO, UTO
HHOT/Ia B OJHHMX M TeX e 3epHaX pasJWYHble YYacTKH AAlT pas:
JHUHYIO BeJAMUMHY ABymnpeaomiennd. OueHb XapaxTepHa JJs 3MHA0-
TOBLIX MHHEpPaJOB aHOMajbHasg HHTep(depeHUHOHHas OKpacKa, HO
nocaefHaAsl O4YeHb PE3KO OTJHYAETCH OT HOPMaJbHOH TOJABKO s
cnabo aeynpenomasioumero nousura (m. 249), y KauHOLOH3WTA OHA
y:Ke He TaK 3aMeTHa (TyCTble JKeJThie H ODAaHKEBO-MKeJaThle 1Bera),
a sl JIerKOro yJ/aBIHBaHMSA aHOMAaJbHOM OKPACKH IMHA0TA HEoO-
XOMIUM HEKOTODBIH HaBHIK — cM. 1, 212, ¥roa OnTHYECKHX OCed AJs
SNMJOTOB OTpUuNATeabHLN, oT — 68° n0 npuGausutesbHo -+ 90°
Y KJIMHOLOW3HTOB YroJ ONTHYECKHX OCeH I0A0KHUTeNAbHBIH, - 80
10 85°. ¥ snumoTOB npenoMieHHe KogebJaercs B CAeAYIOIIHX Tpeje-
Jax: mo meHbueir ocu — ot 1,71 mo 1,73; no Goapmeit ocu or 1,72
no 1,78. ¥V kauHOnOH3HTA NO MeHbiel ocH — 1,725 u no Goabuiei
ccu — 1,735. D10 oueHb CTOHKHMA MHMHepasa; Kak M LOW3HT, MOJBED-
raeTci HM3MeHeHHsM TOJbKO BCJAEJACTBHE IOCTBYJIKAHHUECKHX MPO-
L{eCCOB; MIO3TOMY Hepeako HalagaeTcs M B MECYdHHKAaX U B KPH-
CTANIMUYECKUX CJAaHLAX H fBJSETCH HEepeJIKHM MHHepajoM B TSKe:
JALIX NOPUMAX ocazouHblXx nmopox. Ho obGa aru MuHepana THNHYHBIE
snuma; MaTuyeckue, TaK KaK BO BKPANJAECHHHKAX HM3BEPIKEHHBIX IO+
POJl HHKOTJAa He BCTPEYaloTCsi B MEPBHYHOM BHJIe. ¥ Bcex MHHepa-
JIOB ®MUAOTOBO TPYNNbl B OAHHX ‘M TexX e mandax Habmopawrcsa
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a3JHYHbIe COCTaBbl. JNUAOT OGLIBAET TAKKE MHEBMATOJHTHUECKHM,
HTAKTOBBIM, THAPOTEpMAJbHLIM MHHEpaJoOM, BCTpPeuaercsi B KpH-
TaANHIeCKHX CAaHlaX; ocoGeHHO XapaxkTepeH JJs TAK Ha3bIBAEMBIX
eJeHBIX H XJOPDHTOBBIX CJaHUEB H B (PMINIMTAX; 4acTO BCTpPEYAeTCs
3 am(pu6oa0BbIX caaHuax M amdpuboanTax. Ssasiercs BmecTe ¢ ans-
JUTOM, HYACThI0 C CEDHIMTOM, KaJbIHTOM, IJaBHOH COCTaBHCH
CTHI0 COCCIOPDHTH3HPOBAHHLIX IJIATHOKJAa30B. JNHAOT 4YacTo Ha-
10/12€TCS B BHJI€ HENPO3PAUYHLIX HJH NMOJYNPO3PAYHLIX 3€MJHCTHIX
[IPOAYKTOB B TPEIIHHAX CMAHHOCTH XJOPHTH3HPOBAHHBIX OHOTHTOB,
[HOT'/Z1a, BCJAEJICTBHe pasbenaHus OGuotura, olpa3ys B MoOCAeaHEM
posiee MM MeHee TOJICTble JHH3bl. Muorjpa BMecTo anujoTra HIH Ha-
)y ¢ HUM ObiBaer smech M cdeH.

256. DnmMIOT MOXKHO CMeWaTh € MOHOKJHHHBIM MHPOKCEHOM
m. 247), ¢ onusuHOM (m. 212) ¥ ¢ Be3yBHaHOM, HO Be3yBHaH
HOOCHBIH OTDHUATENEBHBI, H JABYNPEJOMJEHHE €ero ropasjio
HbIlIe; y Be3yBHaHA TakiKe ropasgo Golee pe3koe pasjeNeHHe Ha
Jsi IpH GoJsiee Ke Pe3KO BBIPAXKEHHOH AHOMAJHH B HHTep(epeH-
IMMOHHOH OKpacke, H Be3yBHAaH OJMH H3 TeX MHHEpaloB, KOTOpLIe
YacTO BCTPEYaloTCs B XOpOWO 0OPa3sOBAHHLIX KPHCTaaax.

BesyBuan

- 257. Caenyromuit muuepan Besyeuan HCa,Al(SiO,),. Yacro co-
" JepKHT (pTOp, 3aTeM IEJIOUH, B TOM YHCJIE M JHTHI, HHOraa Gop.
- Bmecro Ca nabatogaercss HHOT/la MarHHi, 3aKHMCh JKeJesa, MapraHel,
- UHHK M CTPOHLHH, BMECTO aJIOMHHHS — JKeJle30, THTAaH H XpOoM
~ (B cepreHTHHMTaX M runepbasurax) B HeGOAbLWINX KoauuecTBax. CHH-
. roHMs TeTparoHanbHad. J[laer kKopoTKocTOMGYaTHE W KOPOTKOIIe-
. CTOBaTHie arperaThbl, HHOTJZA TaKike B 3epHax. YacTo jgaxe B mopo-
. jax oOpasyeT mpekpacHble KpHCTaaael. [TouTH Bcerza OJHOOCHBIH
.\ M OTPHLATEJbHHH, HCKINYHTENbHO PEAKO MOJOKHTEeNbHBIH; VIIH-
. HeHHE Y BesyBMaHa oOTpuHareabHoe. CHafHOCT He XapaKTepHa.
HBoiinnku B wandax orcyTcTBylOT. B mandax o6bMHO BesyBHaH
. cosepmenHo Gecrseren. Ho GuiBaer GypoBatnlit, 3eJeHOBATHI, Keu-
- TOBATHIH, peiKo roayboBaTelii H PO30BATHIH OTTEHOK, IPHYEM 3TO,
. BCE OueHb NJ0XO 3aMeTHBIE OTTeHKH, KpoMme, Moxer ObiTh, 6ypoBa-
TBIX M 3eqenoBaTbix. [Bympenomaenre ot 0,001 xo 0,006. Becbma
XapakTepHa A5 Be3yBHaHAa aHOMalbHad HHTep(EpeHnUOHHas OK-
packa, TaKk KaK Be3yBHaH MMEET He3HAauMTeJbHOE JBYIpPEIOMICHHE.
| 9ra oxpacka Bcerjga Tyckaas, HO 115 Be3yBHaHa ObIBaeT rycras CH-

HSif, 3aTeM rps3Has OJHBKOBO-3eneHas, 6yposaras, GypoBaTo-cHpe-
~ HeBas, npuueM BecbMa XapaKTEpPHO IJs BE3YBHaHA, UTO Bbl MHOT/A
B CKpeIleHHLIX HHKOJAaAX Habaonaere pasaHUHYI OKpacKy B pas-
JMMYHBIX MecTaX OJHOI'O M TOro e XOPONIO OrpPaHHYEHHOrO KpH-
craana. Muorga onHa OKpacka MOCTENEHHO M HE3aMeTHO NepexoanT
B JAPYryio; HepeaKo HaMeyaeTcs TaKxe fICHOe M CHMMETPHUHOe pas-
JIeJIeHHE Ha MOJf; MecTaMd moayuaerca hurypa MecouHBIX Yacoe;
HHOTr1a wuHTephepeHIIHOBHAA OKpacka pacnpeiedsercd 30HaJbHO,
rlapame::bHQ OTrpaHHYeHHAM KpHCTal1a M T. I. AnomanpHasi HHTEp-
tepeHnMOnHan OKpacKa A HHU3KOABYNPEJIOMJSIOMIMX MHHEPANOB
OueHb XOpowo HabaogaeTcd B NapaeNbHLIX HHKOIIX. Bce pasau-
uyusA B HHTepdepeHUHOHHOH OKpacKe, HHOTJAa #Mano 3a2METHbIE B
CKPELIeHHBIX "HUKOMAX, O4eHb pe3ko Opocaiorcs B raasa B napai-
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JIeTbHBIX HHKOJAX, Graromapa ToMy, 4TO MBeTa HHTepdepeHUuH
npu HeGoOJbMON pPA3HOCTH XOJa B NapajaeJbHBIX HHKOAAX OuYEHb
SIPKH M ropasjgo ObicTpee H3MEHSIOTCH, YeM NPH CKPElIeHHBIX HHKO-
anx. Ha sto obpaman suumanue E. C. Penopos.

258. Tlpenomaenue y Besysuana no ocu Ng or 1,705 mo 1,732.
IMo ocu Np—or 1,701 no 1,726. 1o croiikuit munepar. ITpoaykTsl
€ro M3MEHEHHs HEeH3BeCTHbl. DTO THIHYHBIH KOHTaKTOBO-METaMop-
(hHyeCKHH MHHepaJ, BCTPEYAKUIHACA B KPHUCTANIHUYECKHX H3BECTHS-
Kax. B KpucTasauueckux ciaHuax Be3VBHaH O4YeHb pelok. B KOH-
TAKTOBO-MeTaMOpHuecknx, 6oratelX M3BECTHIO NMOPOJAAX OH BCTpe-
YyaeTcs BMECTe C rpaHaTaMH, AWONCHAAMH, 3NHJOTaMH H T. A. He
OYeHb PENOK B CBSI3H C CEPNEHTHHHTAMH.

259. MoxHo cMeniaTh BedyBHaH ¢ TomasoM (m. 148), anmaaysu-
ToM (1. 160), c nousutoM (cM. m. 252)'H ¢ meauautom (cM. m. 165).
Y MeaMAMTa 3aMETHO MEHbIIE NPeJOMJEHHEe, H OT MeJHJUTa Besy-
BHAaH MOMKHO OTJAHYHTE HHOTJA TOJBKO MO NPEJOMJIEHHI0, €CAH He
PYKOBOJCTBOBAaTLCA ABJEHHAMH acCOUMalHX MuHepanoB. Meruaut
BCTpeuaeTcs ¢ GOJBIIMM KOJHYECTBOM MOHOKJMHHBIX HHPOKCEHOB
H OJMBHHOB. ¥ MEIHWJHTA WHOTAA YAJHHEHHe ObIBaeT MOJOKHTEb-
HOe, V Be3yBHaHAa — YAAWHEHHE Bcerja oTpHuareabHo. MoxkHo
HHOrJ1a CMelaTh Be3yBHaH co caaboff aHoMaaHed C anaTHTOM
(n. 155). 2nece oTaMuME ONSATL-TAKH MO MPEJOMJEHHIO, TIPHUEM IIPH
OnpeJesieHHH NPeJOMJIEHHSI MOXHO PYKOBOJHTBHCS, KOHEYHO, CTHI-
KaMH MHHEPaJIoB.

Jducten

260. 3atem caeayioOmHi MUHEpan JHCTeH HMJIH KHAHMT — 3TO
XHMMHYECKHH aHaJor aHjaaysuTa M CHAIUMaHuTa C (QOpMYJIOH
Al,SiO,, ! uHorma ¢ npumecbio Fe,O,. JIHcTeH — MHUHEpaa TPHKIHH-
HEIf. 3epHa ¥ KPHUCTaMIBl cTONOYAThle MM TPH3MaTHYECKHe. ¥ JLIH-
HeHHe Yalle MOoJOXHTeJbHOe, B OTJWYHE OT aHAaNV3HTa, HO MOKeT
OEHITE M OTpHUATENbHBIM B paspe3ax maugpos. CnalHOCTH OYeHb Xa-
pakTepHa AJsi HEro — COBEpILIEHHast MO NepBOMY NHHAaKOHIY, OTYeT-
JHBasg MHOrJA MO BTOPOMY NHHAKOWAY; W HabamomaeTcs Takke OT-
JIeNbHOCTb TO TPeThbeMy MHHAKOHZY. !

261. Tak xak 3TOT MHHepal TPHKJAMHHBIN, TO HEYAHBHTEJIBHO,
YTO y HEro OYeHb YacTo 00pasyioTCss ABOWHMKH H TPHTOM HHOrIAa
IOMHMCHHTeTHYEeCKHe. MBl MOMKeM 3TH INBOHHHKM HasbBaThb TaK Xe,
KaK Ha3hkIBAIOTCA ABOAHHKM MAarHOKIa30B, H TOTAAa MOXHO CKa3aTh,
uTO y AHCTeHa HaGJAI0A2I0TCA ABOMHHKM KapacOGaackue, MEPHKIHHO-
Bble, 3aTeM JABOHMHHKH IO TepPBOMY NHHAKOHIY, M HHOTAAa MNepekpe-
HIHBAIOIIMECS JBOWHHKH MO cAokHON chopme (212). Bosmoxuel 1
JIPYrHe 3aKOHLI, aHaJOrHYHbIE IIarHOKIa30BLIM.

262. Mucten B maHde oObyHo GeciupeTHBIM, HHOTAa caabo ro-
ny6oBaT, H TaKo# roayboBaThlii MHUCTEH, B CBSI3W C BLICOKMM Mpe-
JOMJEHHEM, MOKHO JEerko HIeHTH(HUMPOBATL B NPOXOAALIEM
CBeTe, TAaK KaK HHUKAKOro JPYroro MHHepajaa, roayboBatoro B
wauge u ¢ Goabmum peavecoM, y Hac HeT. Hano rakxe umerthb
B BHAY, YTO HHOTJAa MAHCTEH TaK TIepenoJHAECTCH BKIIOUCHHAMH

1 Panee npepnonarany, 9TO ANCTEH, B MPOTHBOMOAOXKHOCTH AHRANY3IHTY W CHA-
fAManugy, Meracuankar (Al0),50,. Pentrenorpaduveckue HCCAENOBARNA MOK" SHIBAIOT,

©ANAKO, 4TO M RMCTEH cxopee pcerv oprocazukat (AlO)AISIO,,
A BN
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(CTaBpOJAHT, TpaHaAT, CHAJIHMAHHT, PYTHJ, MYCKOBHT), 4TO CTAHO-
BUTCAl MoOaynpospauusimM. JBynpesomieHne y aucreHa koaebiaercs
ot 0,012 no 0,016. ¥ros onTHUECKMX OCEil OTPHUATENBHBLIH H 607b-
moi — okoqo 80°. HamGosee xapaxkTepHbIM 15 JHCTEHA SBIAETCS
TO, uTo0 ocb Np MOUTH mMepneHJUKyJdspHA K COBEpPINeHHOH chaiiHo-
ctu pucrena. Koadwuuuenr npesomaenusi nmo mano# ocm or 1,713
20 1,717 u no 6onsmo#i ocu —or 1,728 no 1,729. Jlucren, B mpoTu-
BOTIOJIOKHOCTb aHMAMY3HTY, JOBOJLHO CTOMKHII MHHEpal W He Tak
JIETKO NpeBpallaeTcsi B CAIOJbI, KaK aHJaJdy3uT. 3aMeueHo ero mnpe-
BpallleHHe B MYCKOBHT. 3aTe€M OH caM HHOTJa JaeT NceBioMopdo3n
. no anaanysuty. Ouenb XapaxkTepHbIH MHHEPan® s KpHCTawIuue-
CKHX cnaHues. O6pasyer BKIOYEHHs B I'paHataxX 3KJIOTHTOB; BCTpe-
yaercd 3/eCh TaKike B BHJAE OTAENLHBIX 3€peH; BCTpPe4aeTcs B am-
¢GuboMMTAX M rpaHYJNTAX YacTo C TAKMMH MHHepalaMH — Xapak-
TePHBIMH TOYHO TaK e MJIf KPHCTAAJIMYEeCKHX CJaHIleB — Kak cra-
BPOJIMT, I'PaHaT, PYTHJI, aHJANY3HT M CHIJMHMAaHHT; TNMOCJACIHHE IBa,
KaK OTMEYaJoCh, COBEPIIEHHO CJIHHAKOBHI C HHM MO XHMHYECKOMY
cocraBy. OueHp penxko AHCTeH OLIBAET KOHTAKTOBLIM MHHEPAIOM.
B H3BepxeHHBIX NOpOAax KaKk MarMaTHYecKHil MHHepal He BCTpe-
yaercd. He ouenb pejxo HAXOXKJAEHHE AHCTEHAa Hapsaly C CHATHMaHH-
TOM M aHAANY3HTOM B KPHCTANIHYECKMX CJHaHIIaX. JTO TOBOPHT 3a
TO, YTO KPHUCTAJJTHUECKHE CJAAHUBl JaJeKo He MpeAcTaBasiorT coboil
TAKOH PAaBHOBECHOW CHCTEMBI, K4K 39TO HEepeJKO YTBEepiKAaioT.
263. JIucreH oueHb XapakTepHHII MHHepal B TOM OTHOUIEHWH,
YTO NMPH CBOEM BHICOKOM peabede OoH OOHApY:KHBaeT MHOIOYHCIEH-
Hble— B Pa3HbIX HANPaBJeHHAX — TPelIHHB cnaiinocTd. Iloaucun-
TeTHUeCKHe JBOHHHKH OUYEHb XdpaKTepPHbI; OHH He IO3BOJAIT B
CRI3H C BBICOKMM I[IPEJOMJEHHEM IHCTEHA CMEMIaTh €ro ¢ KaKHM-
60 APYruM MHHepajsoM. B 4acTHOCTH OT aHAaAy3HWTa JHCTEH OT-
- JIMUAeTCSi CBOMM YACTHIM MOJOXKHTeJbHLIM YJJIHHeHHeM. Y aHjamy-
3HTa VAJIHHEHHe OTpHuarejbHoe. JIMCTeH OTIHYAeTCH TaKikKe CBOMM
BLICOKHM peabedoM. ¥ aHjanysuTa peabed COOTBETCTBYET Mpenom-
reruio ero — 1,64. ¥ aucreHa, kak BHAWUTe, OOJLIIKMH MOKasarenb, —
okomo 1,73. Kpome TOro, AMCTeH HHKOrjAa He OblBaeT OKpalleH
B WaH(de B MSCO-PO30BLIA IBET, KOTOPHIA HHOrjaa ObiBaeTr y amia-
JY3UTA; y aHAATY3UTA TOJHCHHTETHYECKHX MBOHHHKOB He ObIBaeT.
264, OT CXOXHOrO0 B HEKOTCPOM OTHOIIEHHH CUINUMAHHTA [IH-
CTeH OTJHUaeTCs ropas3fo MEHbIIMM JBYNpPEJOMJEHHEM, YTO 3a-
MeTHO 6pocaeTcst B raasa. ¥ CHIMMMAHHTA JIBYNPEJIOMJECHHE BbIile
0,020, a y nucrena ue snime 0,016, 3arem cuaammanuT He ofpasyer
TaKHX ABOMHHKOB, M NEPEKPEUIMBAOIIEACA CHCTEMbl TPEUIHH Cchar-
HOETeH B HEM TaKXe He OblBaeT.
- Hakouew, B Ty e rpynny caenoBano Obl oTHecTH GecnBeTHHIH
g maudax CTABPOJHMT, KOTOPHIH, OJHAKO, HECPaBHEHHO uwanle Ohi-
paer B maHdax oxpalleH, mouemy H paccmarpusaercd B mm. 379—380.
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$ 7-n rpynna; n—ox. 1,8 u Gonbwe

265. OcranbHble GecliBeTHHIE MHHEPaJdbl OTHECEM BCe B CEAbBMYIO
rpynny, Xots 31ech ByAYT HAXOAUTbCA TaKHe MHHePaJbl, KOTOPBIE
MOXKHO {blI0 6bI ocrTaBuTh etne B 6-f rpynme. B 7-ii rpymme
peabed M orpadmyenus otuenb peskue. lllarpeneBas NOBEPXHOCTD
oYeHb péaias ¥  Ke qep‘e“'__}'yp peakas. [Mperomaenue Goaburoe —-
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STOH rpynmol. CTA/LMUECKHX CAaHNAX COBEPIIEHHO HENpPaBH/IbHBIE OTpaHHueHHs c

. yrayGaeHHBIMH KaHalaMH, BAAOWHMHCA B TEI0 MHuHepana, H T. X
. CnaftHocts B WMdax B rpaHarax HeE Habawgaercs, HJIH OHA. BO
| BCIKOM Cayuae MpOSIBJAAETCA HMCKIAIOUATENBHO PeIKo H HE Xapak-
TepHa. [IBOMHMKH B aHOMajbHBIX rpaHaTax NOJUCHHTETHUYECKHE, B
paspe3ax MNepeceKalollHecs MOJ PasHbIMH yraaMd B 3aBHCHMOCTH
OT NJOCKOCTH Paspe3oB, IpHUEM CHCTeM JBOHHMKOBBLIX, MOJOC Obl-
. Baer OOLIYHO Goaee ABYX; TakHe ABOHHHKH BCTPE4ANOTCA JLOBOJBHO
| yacTo B AHOMAadbHBIX TIPaHarax M wvalle BCEro, eCIu HE MCKJIIOYH-
. renbHO, OHM BcTpeualoTc® B meTaMop(HUECKHX NOopoaax. Boobuie
B maudge rpaHar pelaxo Grigaer coseplleHHO Oecuseren (OGBIKHO-
BEHHO T'POCCYAAP), OOJbIIEIO JKe 4aCTbi0 TPaHaT OKpAUICH B HIIH-
cdax oueHb crabo, W 3Ta OKpacka noaxKHa ObITh HAMOXPOMATHUYHOH,
T. e. 3aBMCETh OT MOJEKYJAPHOrO CTPOEHHs MMHEpana. Boab1elo
yacThi0 3TO poO30BaTHIl M OypOBaTLIH WBET, PEAKO SICHO PO30BLIA
uper. TOJAbKO OJHH MEJaHHT, T. €. THTAHCOAEPKAIIMHA aHAPANIHT, Bbl-
paer B mwiude rycro oxpame@ B Gypblit ¥ KpacHO-GYpbIf 1LBET. 3e-
JeHas MjM, BepHee, OueHb Cafdas 3eleHoBaras OXpacka Wau OTTe-
HOK B rpaHarax MoYTH HHKOrjxa HE padaionamoTcd. B nopojaoofpa-
3yIOIMX IPaHATAX 3eJeHas OKpacka COBCEM He Hab/aAaeTcs B ILIH-

(Ha crp. 152) npeacraBieHa cBogHas TaGIHUK3

Fpanartwm

266. I'pana 7 i R,"R,”(Si
aaememmp—- M';i;lﬂ:{:ﬁoﬁf;n cpczpmy.uou R:"R,"(Si0,);: nByxXaromubie
St S ;fZe JbLIHH, MapraHel M IKenes3o; TpexaToM- e
i 1t rpaHaTa;x J€30, Mapradel, THTaH ¥ XpOM; HHOTJA B He- 3
AN Sl THTa:geL!IEESEM 3aMelaeTcs OKHCbIO TuTaHa TiO,;
i o e 1,U; 3aMemlaeT TakiXe COOTBETCTBEHHBI®
ol e il MOMHHUA. CHHrOHMsT KyGuueckas. PopMbl —
R e Ha;{,g:e*rc;: HaHGO/ee YacTO B XOpPOIIO 06pa3oBaH-
e HO B DOMGHYECKHX NOJeKasxpax, KOTOpHIe
gk HOrO TDHCYTCTBHS B rpaHarax, Ha3bIBAIOTCS
A ,ﬂgyixgq)g;c;moéxaé?;gﬂ TETPArOHTPHOKTAIANEI M KOM-
v : ; a371Pbl  BCTPEYAKOTCH Y T
p% us;gm;;gg:;)o;;fiﬁéo. I'panar Berpeuwaercs 6oanmero qac)"rbrcr: a:ai(z)ﬁ-;
o BIX KPHUCTaNIax; ec/1H 3TOrO0 HET, TO B HH-
HO XOpOoLIO 0GpPa3oBaHHEL i e J
el IEIX H30TePMHUYECKHX 3epHaxX, HO MHOraa ¥
Eon Ees JaHuax oOpasyer CHOMIOHIHON CKejer nepeno-
ICHHSIMH JADYrMX MHHEDANOB, H- HMeer HHOI:,IIH B KpH-
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(ax, TaKk YTO 3eJeHOBAThle BBLICOKONPEJOMJAIOLIHE H30TPONHbLIE
MHHEpaJbl MOMXHO OTHOCHTb B WJAH(AX He K rpaHaraM, a K LINH-
HEeJISIM. "

267. asi rpaHaTos, B ocoﬁenuoc*m. B KOHTAaKTOBO-MeTaMop(dHu-
YeCKHX MOpojax, 4acTo HaGMoAaloTCs ONTHUYECKHEe aHOMAJHH, Bblpa-
Hawluecss B TOM, YTO 3TOT KyOMUYECKHH MHHepaJ, KOTOPHIH J0J-
#eH ObITh H30TPONHBIM B CKpelleHHBLIX HHKOJAX, MOJASPHU3YET, Hda-
Basg IPH 3TOM B INJIH(paxX HOPMAJALHOH TOJIUIWHBI CEpBI IBET HH-
TepepeHHH. B H3BepiKeHHBIX MOPOJAX AHOMAJHHM TPAHATOB IOYTH
He BCTPeYamTCsl, €CHH HCKJIIYHTb MEJaHHT, y KOTOpPOro, . BCIei-
CTBHE TYCTOH OKPAcKH, aHOMaJHI0 TPYIAHO 3aMETHTb. J3aMeueHo,
YTO ONTHYECKHE aHOMAJHH B rpaHaTax CBfi3aHbl ¢ (POPMO# MX IIPO-
ABJEHMS, a TaKKe, KOHEYHO, U C 30HAJbHBIM CTPOEHHEM STHX MHHE-
panoB, Gnarojxapa KOTOPOMY TMPOMCXOAMT HAaTsd}KeHHe, BHI3bIBAIO-
miee ONTHYECKHE aHOMAaJHH.

268. 'paHaThl — 3TO MHHEpAJbl, XapaKTepHbie IJf KOHTaKTOBO-
MeTaMOp(PHYeCKHX MOPOA M KPHCTAIMHYECKMX caaHueB. Marsesu-
aJbHBIE TPAHATH H KalblLHEBO-XEAE3HCTHIE TPaHATHl C THTAHOM (Me-
JaHWTBI) BCTPEYAIOTCS B H3BEePKEHHBIX MMOpPOJaX. B KOHTaKTOBHIX
MOpPOAax MpeKpacHo 00pa3oBaHHblE KPHCTAMILI TPAHATOB OOGBLIYHO
COJEPKAT MHOTOYHCJIEHHblE BKIIOYEHUS PA3THUHEIX MMHEPAJIOB.
HecomMHeHHO TaKiKe, YTO rpaHaTbl MOTYT ObITb TNHEBMAaTOJHTHYE-
CKOro TNPOHCXOxaeHHs. ['paHaTel OYEHb CTOHKHE MHHEpamBl, TaK
KaK H3MEHFIOTCA TOJABKO IMOJ BJAHSTHHEM CHIBHBIX 3MHMarMaTHUeCKHX
NPOLECCOB, MpUuYeM TpeBpalleHne MOMeT HTTH B XJIOPHT, GHOTHT,
HHOrJ1a aJdbOHT M BOOOIIE miaardoxiaser, amduboa u T. I.

269. I'panat MOxHO cMmemaTth ¢ onamom (cM. m. 23), c daroopH:
ToM (cM. 1. 26), co crexkaoM uau nanaroHutoM. OTaHume 37aech 1O
NPEJOMICHHIO: V CTeKaa npeaoMaenre He Gosee 1,615, y mamaronura
HHKOrjJa He jocrudraer 1,7, y BCeX rpaHaToB mnpenomiaeHde GoJablie
1,7. 3areM rpaHarT MOKHO CMeI!aTh CO IINHHEJbIO; HMEHHO ¢ Gypoit
IIMHHENBIO, TYCTO OKPAIleHHOH, MOMXHO cMelnath OYpHIH, TYCTO e
OKpallleHHBI IpaHaT MEJaHHT; HO OOBIKHOBEHHO MEJaHHT BCTpe-
Y4eTCsi B M3BCPIKEHHBIX IIOPOJAAX W 31eCh OH MMEeT XOpOLIO Orpa-
HHYeHHble (OPMBI, JAallMe 4YacTO B paspes3ax IIECTHYTOALHHKH,
a4 WDHHeNb TaKOH MPaBHJABHON MIECTHYronbHo# (OpMHl JaTh He
MOJKeT — INNHHeab JaeT OOBIKHOBEHHO TPEXyroJbHble, 4YeThipex-
VroJbHble Pa3pe3sl, HHOTAA INIACTHHKH CO BXOJSIIUMH YIJaMH.
Ecin xe B pa3spesax HabMOalOTCS COBEPUIEHHO HeNpaBHAbHBIE
(opMbl M HeT HMKAKHX OCHOBaHHH, KOTOphle OBl 3acTaBas/id mpen-
nosaraTb B JaHHOW MOpoje cxkopee OAWH MuHepan, ueM [pyroi,
TO OTAHYME TakuxX OYypbIX rPaHaToOB OT IAMHHEJH MOXKeT ObITE NMpo-
BEIEHO TOJbKO XHMHUYECKHM TyTeM — B IUMHHEJH KPEeMHEKHCA0TA
orcyTcTByeT. HekoTopEe MeNaHHTH MOXHO CMeIlaTh C XPOMMTaMH,
HO OT XPOMHTOB MEJAHHTLI OTAMYAIOTCS MEHBUIMM MOKa3aTeneM Mpe-
JOMJIeHHSl — Y XPOMHTOB OH paBed 2,07 u 6ouabuie.

270. PasHOBHUIHOCT, TpPaHATOB — NMEPON, MAarHe3HaabHO-TJIHHO-
3emucThil — Mg, Al (SiO,),, B maudax nupon HIM KpacHORATO-
GypoBarslif, HIAH KpacHOBaThi. ONTHUECKMX aHOMAaJIHH NHPOMN  HE
obnapy:usaer OH npeacrasiasier co000 CaMblil HHU3KOMPEJOMIAIO-
il rpaHart, ueM W XxapakrtepeH. [Ipenomaenue y nupona — 1,705.
Ou yacro HabnioflaeTcs B CMecH ¢ albMaHAHHOM, H B TaKHX CMe:
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ciX, rjae npeobaazaeT NMHPON, MNpPeJOMJIEHHe MOMXEeT AOXOIHThb M0
1,76, DtoT rpaHaT BCTpevaercs, Kak NMEePBHUHBIA MHHEpal, B TNepH-
JOTHTaX, B MPOUCHIEAIINX U3 MOCJAEJHUX CEPIeHTHHUTAX, 4 TaKkKe —
H3 KPHCTALIHYECKHX CJIaHlleB — B 3kJaorutax. Hekoropble yTBep-
HKAAIOT, YTO IpaHarTbl MMEIOT 371eCh COCTAB ITMPOINa HJIH, BO BCAKOM
cayuyae, NMUPOIOBasi MOJIeKyJsa npeobGiaagaeT HaJ OCTAAbHBIMH MOJe-
KyJaMH B coctase 3Toro rpaHata. Oxoso mupona HabGaroaanTCa Tak
HasbBaemble Keau(uroBbie 00OJ0YKH, SIBJISIOMIHECT NPOAYKTOM
B3aUMOJIEICTBUSI C COCEJHMMHM MHHepanaMH. B kemudutoseix 060-
JIOYKAX TOYTH BCErja MPHCYTCTRYET NMHPOKCEH H IIIMHHENb, a TaKKe
nabmogaerca Hepeako aMmbubon v naardokaas. Keauduropsie 060-
JOYKH HMMEIOT pajJMalbHO-JyYHCTOe CTPOEHHe, TPHYEeM Jy4H CTOAT
O0BIYHO NMEPNeHIMKYIIPHO K NMOBEPXHOCTH O6GJeKaeMbIX I'PaHATOB.

271. Cnenyrouiass pasHOBHIHOCTh — 3TO aJbMAHIWH — KENe30-
rIHHO3eMHCTHIE rpaHatr (B nfipone HyXHO MarHHi 3aMeHHTb
3akuceio kenesa) — Fe AlL(SiO,),. llBer moutw Tako# ke, 'kak vy
MUPONAa, M TaK JKE, KaK MHPOI, ONTHUYECKHX aHOMAaNWid He oOHapy-
xupaer. Ilpenomaenue uucroro ampmanavHa 1,83. B 3aBHCHMOCTH
OT TPHMECH MNHPONOBON MOJEKYyIbl MpeJlOMJIeHHE MOMXeT Ony-
cTHTbC g0 1,78. AupMaHIMH BCTpeYaeTcs B FpPaHHTaX, BepofiTHee
BCEro, Kak 4y)XJbl¥l NepBOHAYaNbHOW MarMe 3HIOKOHTAKTOBBLIH MH-
HepaJ; uacT TaKXKe B THeHcax, B KPUCTAJNHYeCKHX CjaHlax, rpaty-
JUTAaX W KHHUMrHTaX. BerpevaloTesa KMHUHUMHTBL M Y HAC B YKpauH-
CKOH 'KPHCTANIMYECKOH TM0J0Ce — 5TO THEHCHl, NPOHCUIEAUIHE M3
OCaJOYHBIX MOPOJ, COAEpKalllMe MHOI'O aHApajguTa M KOpAHepHTa.
3aTeM anbMaHIHH BCTPEYaeTcsl 4acTo B KOHTaKTOBO-MeTaMopduue-
CKHMX MOpoiax. ;

272. Crenyioniasi pasHOBHIHOCTb — CMECCAPTHH; 3TO  albMaH-
IMH, B KOTOPOM 3aKHCh JeJe3a 3aMeHeHa 3aKMCbl0 Mapraiua
Mn,AlL(SiO,),. IIperomaenne crmeccapTHHa — GAM3K0E K  aHapa-
auty — 1,800. CreccapTHH BCTPEYAETCH BMECTE °C aJlbMaHAHHOM; Gbl-
BAeT ITHEBMATOMUTHUYECKHM MMHEpAaIOM, BCTPEUaeTCH B MErMaTHrax,
B MeéraMopdHyecKkHX MOopoJax, B rpaHurax. 3To, BEpOATHO, ONATL-
TAKH 9HJIOKOHTAKTCBBIH MHHepal.

273. T'poccyasp Ca,Al,(SiO,); — M3BeCTKOBO-TIHHO3EMHCTHIH TDA-
natr, B maundax rpoccynsp 0o6bIKHOBEHHO CcOBepileHHO OeclBeTeH,
HepenKo oOHapy:KHBaeT ONTHUECKHEe aHOMAJHH; TMOCJae NHpomna 370
HauMeHee NPeTOMJAOMIMA M3 rpaHatoB — 1,735. Berpeuaercst yacte
B CMECH C aHJApaAMTOM, NPUYEM B 3ITHX CMECHX MpeJOMJIeHHE TM0-
Bbitnaetcas n0 1,763. Bcerpeuaercs rpoccydasp B KOHTaKTOBO-MeTa-
MOphHUECKHX MOpOoaax, OOraThlX KajbliHeM M allOMHHHEM, B KpH-
CTANTHYECKHX CJAaHUaX H CepNeHTHHUTaX, MerKko OTJHYHM IO mpe-
JOMJIEHHIO, TaK KaK HapsAAy C NMUPONOM B3TO OAHH W3 HauMeHee
MPeTOMISIONINY TPAHATOB, MPHYeEM THPOMN 3aMeTHO B maKde oxpa-
IIeH, A4 TPOCCyasp nodTH OecuBeTeH, TAaK YTO B 3TOM OTHOLIEHUH
HX CMellaTh Hemb3sl.

274. AHApPAIMT TIPEJACTABASET COG0K M3BECTKOBO-JKENIe3HCTHIH
rpanat — Ca,Fe,(§0,),. Hepeako o6HapyxHBaeT ONTHUECKHe aHO-
Mamuu. B uumdall cnaGo oxpauen; npejsoMieHHe OUEHb BHICO-
koe — 1,895. B cMucu ¢ rpoccynspoM BcTpeuaeTcs HepeiKo, W mpe-
JOMJIEHHe OMNYCKaeTcs B TakWxX cayuaax no 1,864. Angpagur O4YeHL
XapakTepHH# KOHTAKTOBHIX rpaHar. B KOHTAKTOBHIX rpaHaTo-MHPO-
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KCEHOBBIX IOPOJaX, B TaKk Ha3blBaeMbIX CKapHax, OH BCTpeuaercs
C M3BECTKOBO-XKENE3UCTHIM NUPOKCEHOM releHOepruTomM. 3TO rpaHar,
HauboJsee uyacto OOHApyKHMBAOLIHI ONTHUECKHE AHOMAJHH, W IBET
HHTep(epeHIHH B IAH(E HOPMaAbHONH FOMUIHHEL MOXKET AOXOIHTL
JIO ceporo.

275. boraThlif THTAaHOM AaHJPAJHT Ha3LIBAETCA MEJAHHTOM.
MegaiiHoc — Mo rpeveckH uepHBIH. MeJTaHHT HHOTAA HA3LIBAIOT
mopaoMuToM. [lpenromienHe y MedaHHUTa MJAM LIOPJAOMHTA — OT
1,94 no 2,01. Oxpacka paxe B mmmdax rycras, 6ypas HAH KpacHO-
6ypasi, Tak 4TO 3TOT MHHEpald Haxo Gblio Gbl OMECTUTH B-TPYNOV
OKpallleHHBIX MHHepaJoB, A€ MBl £ro YHnoMmsHeMmM. DTOT MHHeEpan
OYEHb CTOHKHH, NMPOJAYKTHI €ro pas3pylleHHs HeH3BEeCTHLI, AHOMAIHH
HabaI0Aal0TCs NMPH TYCTOTe OKPAackd O4YeHb PeJKO H C TPYAOM.

276. OOBIKHOBEHHBIl TIpaHaT _COCTOMT TJ4aBHEIM 00pa3oM 3
rpoccyasipa M aHjpaauTa, ¢ HeOOJbLIOH NPUMECblo aJbMaHJHHA.
On noytu GecuBeTeH B uIH(e, YacTO JaeT ONTHYECKHE AHOMAJMHH.
Berpeuaercsi OOBLIKHOBEHHBIT rpaHaT B (QUIIMTAX M KPHCTANIHUE-
ckMX caaHuax. MHorpa npespamaercs B XJopur, amdubosa, 6HOTHT,
NJarHOKI43 M T. J. B CBSI3U C THIPOTepMAJbHLIMHM NPCLECCaMH.

277. OTHOCHTENBHO TI'PaHaTOB, T. €. UX PAa3JIHUEHHUS TOJBKO (hu-
2MUECKUMHM MeTOJaMM [O0Ji MHKPOCKONOM, MOJHO CKasaTb TO ke
camoe, 4TO I'OBOPUJIOCH NpH KapboHarax (cm. n. 190). 3xech Kowm-
JIOHEHTOB, OOBLIKHOBEHHO NPHCYTCTBYIOUIHX, emie GoJablie, uyeM B
KapOoHaTax, M MO3TOMY pa3JIHYeHHEe MPH TOMOLIH ONTHYECKAX
cBoiicTB — Tem O6oJgee, 4YTO 3/1ech OCTaeTcss TOJAbKO OJUH KO3(DH-
LMEHT NPeJOMJEHHs, a He 1IBa, Kak y Kap6OHATOB — 4acro coBep-
IIeHHO HeBO3MOXHO, MHorza HexOCTaTOYHO OIpejeleHHs YIedb-
HOrO Beca, M HAeHTH(HKANUs 3aTPYAHAECTCA HEPeAKO naxe NPH XH-
MHUYECKOM OIpeJleJIeHMH OJHOr0 M3 KOMIIOHeHTOB. CpaBHUTENLHO
JIErKO M TNPOCTO BBHIAENUTL M3 TPAaHATOBR TOJABKO NHPOMB MO HX
HAaHMeHbIeMY NPeJOMJICHHIO H, C APYroi CTOPOHBI, MOMKHO IO HaH-
MEHbIIIEMY TMPEJOMACHHIO BBHIICANTH H TPOCCYAAPH, KOTOPHIE OTJIH-
YalTCA OT MHPOMOB MOYTH COBEPIUeHHON CcBoell GecHEeTHOCThIO
e maudax; anbMaHAWH, KaKk MHPOMN, HMeeT SICHBIH pO30BaTO-KPacHO-
BaTLIi M JKEATOBATO-GYPOBATHII OTTEHOK, MEIAHHT — OYpHI M
KpacHO-OypLifl LB e T.

HinuHeas

278. Caeayromuii muHepaa — mmmHeab R”0.R".,0,, npuuem
R” — 6oabuelo yacTbi0 MarHui, }eaeso, peako LHHK; R™; — 601n-
[Iel0 YacTbI0 AJIOMHHHH, JKeae30, pexe XpoM W Mapranen. Maraui
H JIBYXAaTOMHOE JKeJe30 MOTYT BXOJIHTb B TJIHHO3EMHUCTYIO INITHHEND
BO BCEX B3aMMHLIX cooTHoWeHusxX. HMuorza npucyrcrsyer ne6onn-
woe Koauyectso mienoued. Curronnsa xy6uueckas. llInunenas o6bIK-
HOBEHHO J[aeT OKTa’JphLl, TAK UTO B pa3pe3ax MOJYUAIOTCA KBaj-
paTe, YETHIPEXYFOJbHHKH H TPEYrOJbHHKH; BCTPEUAEGTCH TakiKe H
B 3eDHAY, M HEPeIKO B 3epHaxX COBepIIenHO HempasuabHuX. Cnaifl-
HOCTH TOUTH HHKOrza He o6HapvikupaeT. [IBOiiHHKH B XOpomo
c6pa3soBaHHLIX KpHCTaAnax wmnuxead Hab10xal0TCs, HO OUeHb
PeiKo, Aaxe TMOJ MHKPOCKONMOM, H OOHApPVIKHBAIOTCS BXOJALIHMH
yraaMu, HMesi B paspésax ¢opmy npAMOYTOJbHHKA, B KOTOPHI 1O
KOPOTKOH CTOpPOHE Bpe3aeTcil KJAHH C ODOHMX KOHUOB (3XOAALIHE

’



yrapr). LiBer mnuHesn GecUBeTHBI, 3eJI€HOBATHIN, MHOTAA ACHO 3e-

- JieHHI}, OypoBaTHIil, HHOI'/la KpacHO-OYpHIf, €1Ba MPOCBEUHBAIOUIHIY,
H B NOCJAEIHEM CJay4ae Taxkyl IUMHHEAb JErKo cMemaTrbh C XpPOMH-
TOM, OT KOTOPOTO OHa OTJAHYAeTCs COBEPUIEHHBIM OTCYTCTBHEM
MAarHHTHOCTH H MeHbIUMM IMOKasaTedeM npeaomaenus. [locaeguui,
B 3aBHCHMOCTH OT cocTaBa, MeHsiercs ot 1,750 mo 2,005.

279. 210 oueHb CTOWMKHMA MuHepal. PasauualTca CcaeayloliHe
PAa3HOBHAHOCTH ero: Gaaropoanas wmuuesr MgO . Al,O,. Oua Gec®
uBeTHas, po3oBarasi, CJAerka 3ejeHass HJIH caerka roxaybosaras.
BerpeuaeTcsi B M3BeCTHAKAX, AOJOMHTAX M M3peJKa B KPHCTANIH-
qecKMX caaHnax. 3ateM naeoHact. [Tokasarear mpeaomieHus — 1,77
H poxoautr jgo 1,79. Cocrae (Mg,Fe)(AlFe).O,. HMuorma HaswsiBaioT
ero HeHJOHHTOM. DTO — MarMaTHYecKHi MHHepaa. Bcrpeuaercsa Bo
MHOTHX H3BEDKEHHBIX MOPOJax, HO 0COGEHHO YacT B NEepHOTHTAX.
Takxe nabarogaercs B THeiicaXx W KPHUCTAAAHYECKHX CJaHIAX, 3aTeM
B am(pubéoaHTaX, HEpeaAKO ¢ KOopauepuToM. B KOHTakTOBO-MeTaMop-
(hHueckHX NMOpoJax WINHHEJAb HaOalgaeTcs B BHAE KaK 9HIO-, TaK
H 9K30KOHTaKTOBOrO MHHepaJa. _

280. Caenymoomas pasHOBHAHOCTb NHKOTHT. [Ipenomaenue 2,05.
Cocras: (Mg,Fe)(ALCr,Fe),O,, 1. e. TOT Xe, YTO VY ILIEOHACTA,
TOJLKO, KPOMe Keje3a, WMeercs eule xpoM. B mandax on xenro-
Oypmiit, Oypwlii M KpacHO-Oypmiii. QueHb uacTo BCTpevyaercs C
BecbMa MOXOXHM Ha Hero XpoMHuToM. XapakTepeH AJs JepLOAHTA.
Wispeaxa Bcrpeuaerca B 6Ga3zanbTax. B yKa3aHHHIX .BeILIE KeaH(pHTO-
BHIX 00010YKAX BOKPYr I'PAHATOB BCTPEUAETCA YAaCTO HMEHHO MHKO-
7uT. CooTBeTcTBYIOIIMM 00pa3oM OKpalleHHBLIH TpaHaT OTJAHYaeTcs
or nukorura no ¢opmam. OT XpOMHTA NHKOTHT OTJAHYAETCA MO
NPEeJOMIEHHI0 — Y XPOMHTa OHO Goabiue u koaedaercs ot 2,07 mo
2,16 —u no yxeasHomy Becy. Hakomel, cepoBaTo-sejeHblt B IIJH-
(rax repmHHUT BCTPEUYaeTCs B TPaHyJAHTax; NOKasaTeab €ro Mpeaou-
aenus — 1,75—1,80.

281. B aty xe rpynny, T. €. 7-10 rpynny MHHEpPanoB, BXOJHUT (pas-
JIUT — JKEeJe3UCThIil OJHMBHH; O HeM OBLLJIO CKa3aHO MNPH OJHBHHAX
(nm. 208—9). B aty mocneAHION TPyNNny s BKAYHJ CHENHAJbHO AJIA
BAC HECKOJAbKO JOBOJBHO PEJKHX B M3BEPIKEHHLIX MOPOJAX MHUHEpa-
JIOB, HO OHH OUYEHb 4YaCcTO BCTPEYAIOTCS IPH HCC/IEI0BAHUH TNOPOJA
OCaJOYHBLIX, 2 UMEHHO HX TSUKEJIbIX MOPIHIi, NMO3TOMY, HECMOTPS Ha
PeAKOCTh CBOEro MOfABJIEHHS, OHH KaXYTCA MHE JOCTaTOYHO Bax-
HBIMH, JJ5 TOTO uTOOBl [Aa)ke B HAlIEM CJayudae O HHX YINOMSHYTb.
Bce sTH MuHepaJsbl, MO CBOEH PEAKOCTH, OYEHb XapaKTepHBI, H MO-
TOMY HX HeAb3sl ONMYyCKaTh M B HIIH(aX.

Kcenotum

282. Ha nepsoM MecTe TIIOCTaBHM KCEHOTHM — (ochOopHOKHC-
auiit urtpuit YPO,, npuueM HTTpHi MOXeT ObITb 3aMelleH YacTHYHO
spOHeM M LepHeM; BXOJIHMT TAaKKE HepeiKO TOPHH, Xeje3o H B He-
KOTOPHIX KOJMUecTBaX ypaH M Kpemuui. KoaumyectBo pelxkHx 3e-
meab — 50—65%. Cuuronua TterparoHanbHas. OJHOOCHBIA MOJO-
JuTeabHbIH. 110 (OpPMaM KCEHOTHM MOUYTH COBEPIIEHHO MOA0GeH
uupkony (puc. 20), HO (OPMBl NPEHMYIIECTBEHHO OHNHMPaMHAAJb-
Hble, M0J00HbIe H300pamenHoi Ha puc. 21 (cp. ¢ peaxoi ¢opmoi



260255 R

UHMPKOHA Ha PHC. 25); yrasl mexay rpausvu (111) u (111) orau-.
yaiotess y aTHX ¢dopm Beero Ha 1°10°, Hago 6wiTh OueHb OCTOPOXK-
HbIM, UTOOBLI HE CMEWATh HX IPH MCCIEJOBAHHUH THKEAEIX IOPHHM
MHHEpaJOB, MOTOMY YTO KCEHOTHM MHHEPAJ OYeHb XapaKTepHbId, H,
HMEeHHO, JAsl leneil HMCCAeJ0BaHHA OCANOYHLIX MOPOJ, T. €. FeoJo-
rHYECKHX KOPpeJsillHi, OH ABASETCS OYeHb BAXHBLIM DPYKOBOJSIIHM
MHHEpAJOM, B TO BPeMs Kak LHPKOH, Ha000pOT, BCTpe-
YaeTcd JOBOJBHO 4AacTo H ObITh TAaKHM PYKOBOAAIIHM
Il .~ MHHEpaJOM BO MHOTMX Cayyasix, ecau He obOaagaer
W “ HCKJ/IIOUMTEJbHBIMH CBOHCTBAMH, He Moxer. CnaiHOCTh
xopomag me npHame (110); ecau HabawopaeTcs XOpo-
‘mIas cnaiHoOCTb, TO MHHEpal ckopee (HO He HaBepHOe)
KCEHOTHM, a He LHPKOH. ¥ Kcenotnma mno npusme (101)
110 Ha0J/10/1al0TCA  ABOHHHKH, KOTOpble B TOpPOx000pasyo-
UIHX LOHPKOHAX, BO BCAKOM CIyuyae B MEJKOKPHCTAIH-
YECKHX LHPKOHAX, HHKOrja He Habmogawmorca. Kceno-
THM OecuBeTHBIH HAM HMEET TaKHe e OTTEHKH B
mrkde, KaKk M LHPKOH, T. €, JKeJTOBATLIH, OpaHKeBa-
Thii MaH OypoBatbiii. OueHb XapakTepHO, B OTIHYHE
OT UHPKOHA, 0oJiee HH3KOE NPEeJOMJEHHE KCeHOTHMAa —
Pue. 20. no Ooapmeit ocu 1,815 W mo wmenbluedr ocu 1,721.
Taxk ke TOYHO OT HPKOHA KCEHOTHM JErkKo OT/IHYAeTCs
no ABYHNPEJOMJIEHHI0, KOTOpoe y Hero nogHumaercs jgo 0,095.
283. KceHOTHM BCTpeuaercss NMOYTH B TakKMX JKe NOPOAax, Kak
M LHPKOH, HO ropaszio pexe. CpaBHUTENIBHO He OYeHb PEeAKO OH
HaOMI0aeTCsi B MYCKOBHTH3MPOBAHHLIX TPAaHUTAX, MErMaTHTax H B
He()eIMHOBLIX CHEHMTaX, HHOrJa B rHeficax. B meckax M raumn-
CTBIX CJAAHLAX HYMXKHO ObITb OCOGEHHO OCTOPOXHBIM, KaK s YKasbl-
BaJ, 4YTOOBI HE CMEIIATh KCEHOTHM C O4Y€Hb MOXO0MKHM Ha Hero LHp-
koHoM. Orauuaercs OH OT IHMPKOHA, Kak :
VKasblBal0Ch, MO MPEJIOMJIEHHI0, Tropasio
MEHbIIEMY, M 1O JABYNPEIOMJIEHHIO, TO-
pasgo OoabluemMy. B OTBETCTBEHHBIX ~Cay-
yasgX — KaKk Bcerja Hajo noctynatb C 0CO-
GeHHO peJKHMH MHHepajJaMH — HeoOX0JHMO
ONTHYECKYI) XapaKTePHCTHKY MHHepata [0-
MOJHATE XUMHYecKoi. LIMpKOH COBepILeHHO
HAH TMOYTH COBepUIEHHO He paznaraercs B
cepuoit kucaore. KceHoTum Jerko pasaa- Fue. 21,
raercs B Kumsuieid cepHoit kucnore. [loay-
HaeTCs MYTHOBATasl JKHAKOCTb, KOTOPasi NMPH NpHOaBA€HHH BOJABI
JIeTaeTcsi COBEPLIEHHO CBETJIONH H NpPO3padyHod, OpHYeM HHOrAa
OCTaeTCs KpeMHEe3eM. ;
284. KceHOTHM MOXHO CMeIlIaTh elle C MOHAIHMTOM. ¥ MOHAa-
MTa, KaKk ¥ V LUHMPKOHAa, 3aMeTHO MeHblle JBYyNpeJd0MJeHHe, H,
KpOME€ TOrO, MOHAUMT, KaK MHHEPAJl MOHOKJHHHLIH, JBYOCEH, XOTs
YyroJa ONTHYECKHX Ocell OYeHb HE3HAYHTeNbHBIH,

) MoHanur
285. Crenyouuit muuepan monauur (Ce, La, Di) PO, 7 e
peAko-seMeabHas coJb (hochOpHO KHCAOTHI, 3aKalovaer 55—65%
PeAKHX 3eMenb, NpHueM Hepeako HabaIoAaloTes ThO, (mo 18%),
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5 Fe,0, 1 CaO. CHHroHHsi MOHOKAMHHAs: TAGJAHUKH C XOPOILO
iTOH TIpaHbl0 NMEPBOro NHHAKOWJA4. B paspesax moayyawTcs
eTPHUECKHE KOHTYPHl H HECKOJbKO VIJHHEHHBIE MNPSIMOYroJb-
C MUPAMHIAJLHBIMH ¢ O0GOMX KOHIOB OrpaHHYEHHSIMH, Aai0-
MOJOXKHTEIbHOR YAJAHHEeHHE. [[ns MoHauuTa XapakTepHa craii-
N0 NEepBOMYy M BTOPOMY NHHAaKOHJaM, o0pasyiomas cjaeao-
bHO, B COOTBETCTBYIOIEM CeuYeHHH, rje o0a NmMuHakouga Cra#-
CTOAT HOpMaibHO K uiiudy, cHcTeMy Tpeniud ¢ yraom 90°.
JII01AeTCsl TAaKXKe HWHOrAa OTAENbHOCTL MO TPeTheMy MHHAKOHIY;
HUKH 110 MepBOMY NHHAKOHJAY HaOJ0AarTcs Hepeako. B mau-
MOHA(HT GecuBeTeH MM caad0 okpauiedH B GypoBaThie H KPacHO-
pie 1BeTa U caabo ke miaeoxpoupyer. [lpesomienue nas HU3LIETO
sarens or 1,786 po 1,800, ana seicurero 1,837—1,844. Yroa
JECKHUX OCell TOJOKHTeJbHEIH U KoJaebaerca ot 7 mo 22°; asy-
omJaenne konebaercs B mpeaenax 0,048—0,055; yroa noracanus
epara cNg=Ng [001]=or 2 nmo 6,5°; ocb Nm coBnamaer ¢
BOH KpHCTaqqorpapuyeckoi ocCblo, T. €. C NepHeHIHKYISpOM K
Hb0/Mee Pe3K0 BHIPAKEHHOH CMaiHOCTH.

286. MonauuT BCTpEuaeTcsi WHOrJA B I'PAaHMTOBBIX MOPOAAX, A
HHO, B NMErMatHTax, anJHTax, B rHeicax, mpuyeM o0OnyHO OOHa-
BaeT XOpOMHe OrpaHHuYeHHs. 3aTeM MOHAIHT BCTpevyaercd R
Kax, MO3TOMY 51 3/1eCh €ro BaM YINOMHHAK, TaK KaKk B 3THX MecKax
MOJKET ONATH-TAKH CAYXKHUTL PYKOBOJAINIHM TeOJOTHUYECKHM MH-

287. MonauuT MOXHO cMmemaTts co cdeHOM, HO JBYNpeaOMIEHUE
1 Npe/NoMJIeHHE Y Hero MeHbine, yeM y c(eHa; ¢ HMPKOHOM, OT KO-
)POro OH OTJHYAETCS MO 3aMETHO MEHbIeMy NPEeJOMJIEHHIO; UHP-
[, KPOMe TOTO, OJHOOCHBIH, HO 3TO OTJIHUHE HE TAK CYLIeCTBEHHO,
)TOMY YTO H y UHMPKOHA YTOJ ONTHYECKHX OCEeH MOMeT IOJAHH-
iTbest 0 10°, a y MOHauMTa MOMKET JA0 TaKOH Ke MOUYTH BeJH-
Bl OnycKarbest. CaMbIM [VIABHBIM Pa3JuuMeM B Clydae JABYOCHOCTH
JISETCSl 3aMETHO MEeHbIlIee, 4eéM y LHPKOHA, npeaomiaenHe. Kpowme
0, OTAHYAETCS OT UHPKOHA no (opMaM M KOCOMY YracaHHio B
MMETPMYHBIX pa3pe3ax, r/ie UHPKOH BCerja JaeT NpsMOe MJIH CHM-
TPUYHOE MOracaHHe OTHOCHTEJbHC KOHTYDOB.

. 288. Monauutr MOKHO Obl0o OBl CMEIIaTh €lle C OJHBHHOM, OK-
@IMIeHHLIM B JKEJATOBATHIH 11BET, HO acCOUMAalHA Cpasy TMpeaymnpe-
1aeT, H, KpOMe TOro, OJHBHH — MHHEpaJ O4YeHb HECTOHKMH, TaK
0 B necke oH OyaeT cpasy paspyllaThCs, H ero MOXHO OTJIHYHTH
a3y TOYHBIMH MeTOoZaMH. MOHAIHMT HMeeT NOJOKHTEJbHBLIH Yroda
THUeCKMX oceit He Gouee 22°; ONMBHH UMEET W TOJOXHTEJbHBIA M
PHIATENBHBIH yroa ONTHUeCKHX oceil okoxo 80° u Goabure, a y
pasgauTa, ¢ 4eM MOXKHO CMellaTb MOHAIHUT, YroJ ONTHYeCKHX oceﬂ
PHLATENBHBIH.

289. OT KceHOTHMa MOHAIHUT OTJHYAETCH CBOEH ABYOCHOCTDIO M

IlupkoH

: 290. lnpkon — ZrSiO,, ¢ 67% ZrO,. 3ayactyio Habarojaercs npH-
‘MECb peAKMX 3eMeab, H3 KOTOPBIX KOJHYECTBO TOPHA JAOXOAHT
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no 5%. Muoraa coaep:kut HebOJbIIOE KOJAHYECTBO YypaHa, H BHOBL
OTKPBITHIH 37eMeHT raduuil o6HapyKeH B LUHPKOHE B BHAE NPHMECH
aumb HeAasHo. CHHroHHs TteTparoHadbHasg. OOGBIYHO KOPOTKOCTOMAG-
uatelit (puc. 22 u 23), uspeaxa AAUHHO-MIPH3MATHUECKHI C MHPAMH-
JanbHBIMH -~ OFPAHHYCHHAMH ¢ 000MX KOHIOB (puc. 24; OniBaioT
¢opmel pasa B JiBa JAJHHHEEe H300pa:KeHHOH Ha 3TOM pPHCYHKE);
O4eHb PpEIKO, B OTJAHYHE OT O4Y€Hb CXOJHOrO C HHM KCEHOTHMA,
BCTpeuaeTcsi B INMHPAMHAAAbHBIX KpHcTasaax. OJQuH M3 TaKuX KpH-
CTANJIOB C T[OYTH OTCYTCTBYIOIUHMMH TPH3MATHUECKHMMH TPaHAMH
u3obpaxen Ha puc. 25. Ilpu BcTpeue Takux (Gopm 0643aTeNbHO IO-
Ka3blBaThb NMPHHAAJIERHOCTb MX K,HDKOHY, a He KCeHOTHMY (cp. mm.
282—283). B nomnepeuyHBX pa3pe3ax LHPKOH JdaeT YeThipexyroib-
HHYKH H BOCHMHYTrOJbHHYKH. LIUpKOH MHHepan OJHOOCHBIH W TOJO0-
JKHUTEJbHBIH; TOJBKO B OT/AeJbHBIX KPHCTaJJaxX, a He B FOPHLIX TO-
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Puc. 22. Puc. 23. Puc. 24, Pue. 25.

poJiaX, HHOTJa JaeT YroJ ONTHYeCKHX oceH, He mpeBwimamouui 10°,
T. e. o0HApY)XHBaeT B TAKHX OTAEJbHBIX KPHCTAMJIAX ONTHYECKYID
aHOMAJIMIO; CHAHHOCTb — MO TpPH3Me H NPHUTOM XOPOILO BHIPaXKEH-
Hasg — Haba101aeTcsl TOMBKO B GOJMBIIMX KPHCTAJLIaX; B MEJAKHX KpH-
CcTamIax ClaiHOCTb He ObiBaeT 3aMeTHAa. JIBOMHHMKOB MOJ MHKPOCKO-
noM He OOHAPYXKEHO, UTO ONATH-TAKH SBJAAETCS XapaKTepHbIM IJd
LHPKOHA B OT/AHYHE ero OT Kcevotuma. LlupkoH B uninde MuHEpan
GecuBeTHLIN, KEATOBATBI, OPAaHKEBaThlil, ObLIBACT TAKKE PO30BATHIM
M OuYeHb PEAKO CBEeTJ0(HOJeTOBHIM. XapakTepHO HMHOrAa 30HAJLHOEe
pacmpejeneHue I[BETOB, H 30HaJbHOCTb IIHPKOHOB, €cad OHA Habuaio-
Jaercs, a Takike LBET HX, NMPH ONHUCAHMAX COBEpINEHHO HEOOXOAMMY
yKkasuiBaTh. JlBynpenomiaenue koaebaercs ot 0,044 no 0,062. Ilpe-
JOMJIeHHe TnoJBep:KeHO KoaeOanusam: Ng=1968—201; Nm=
= 1,923—1,96.

291. IlupkoH oueHb CTOHKMI MHHEpaJ, U NPOAYKTHI €ro paspy-
LIEHHSI HEH3BEeCTHbl. DTOT MHHepaJ BCTPEYAETCA MO NPEHMYILIEeCTBY
B KHCIABIX H NPOME:KYTOYHBIX MOPOJAx: rpaHHTax, CHEHHTAX, rpaHo-
JHOPHTAX, B OYEeHb MEJKHX, HO NpeKpacHOo OOpa30BaHHLIX KPHCTal-
Jgax. B HedpemMHOBHIX CHEHHTaX UHPKOH BCTPEUAETC NOBOJLHO Ya-
cro. 3aech OH obpasyeT HWHOTJAa KPHCTAMIBI 3aMeTHOH BeMHYHHBI,
BHIHOM HHOTrJA y3e NPOCTLIM, HEBOOPYIKEHHBIM, IJ1a3oM. 3areMm LHp-
KOH BCTpeYaeTcs B THeficax, B CHIOAAHBIX CJAAHIAX, B TJIHHHCTBIX
ClaHIaX, B MECYaHHKAX H TMeCcKax; B OCaZl0YHbIX OOpa3oBaHMAX OH
BCTpeYaeTcss MHOTJAa B XOPOIIHX KPHCTANJIHKAaX, HO, B 3aBHCHMOCTH
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OT BeJAHYHHBI, OBIBaeT GOJICe HJIH MeHee OKPYIJICH M OKaTaH W Jaer

. OKpyrible, a HHOTJIA SIHUEBH/IHbIE PA3PE3bl, B KPasiX B TAKOM clayvae .

HE Takue npo3payHble, KaK B LEHTPE Pa3pe3os.

292. Brnepesle pycckuii merporpad Xpyuios oGpaTHA BHHMaHHe
HA TO, YTO UHPKOH MOXMET CHYXHTb BAMHBIM KpPHUTEPHEM /sl Omnpe-
JeNeHHsT NPOHCXOMXKAEHHS KPHCTANIMUYECKOrO0 CJaHUA W THedca, a

. HMMEHHO: €eCJad THEeHCHl TPOH30IJIH W3 MOPOJAbl 0CAaA04YHOH, TO

COBIYHO LUMPKOHBI B HHX OBIBAIOT XOPOIIO OKAaTaHbl H, BO-BTOPBIX,
HMelT O4YeHb HEPOBHYK) MAaTOBVIO MOBEPXHOCTH. EcrecTsBeHHo, uTo
B THelicaX, NMPOUCXO/AINIUX H3 H3BEPIKEHHBIX MOPOJ, TAKOE SIBIEHHE
HabMO1aThCA HE MOMKET, TaK KaK LIHPKOH 3Jech nepBHYHBIH. HexaBHO
K 3TOMY OOGCTOATE]LCTBY CHOBA BEPHYJIHCH HE3aBHCHMO OT XpylloBa
K NPUCOEIMHHIN K TAKHUM JKe [10Ka3aTesaM KCeHOTHMB M MOHAUHTHL.

293. XapakTepHO IJd HHPKOHA TO, YTO OH 4acto oOpasyer Tak
BHa3blBaeMble MJICOXPOMUYHLIE JBOPHKH, OCODEHHO OKOJO OHOTHTOR,
JENHJ0MEeNIaHOB, AHTHOHMTOB M YacTO TYPMAJHHOB; HHOIJa TaKHe
JBOPHUKH, T. €. 60Je€ rycras OKpacka B 3aKAI0UYAION[eM LHHPKOH MHUHE-
paje HemocpejacTBEeHHO OKOJO BKJAIOYEHHS IIHPKOHA, HaOJipaercsi B
XJopurax, obpasywimuxcss W3 OMOTHTA. 3areM 3TH JABOPHKH o00Opa-
3YIOTCS B NHPOKCEHAX, B POTOBHIX OOGMaHKaX M B KOPJAHEPHUTAX.

294, HenasHo, uTd JNOBOJBLHO YOEANUTEILHO, COTVIACHO OMHCAHHIO
U NPejCcTaBleHHOMY COOTBETCTRYHOIIEMY PHCYHKY, VCTAHOBMAEHO, UTO
LUPKOH MOMKeT OBITh HECOMHEHHO MHEBMATOJMTHYECKOTO NPOUCXO-
W JIeHUs, W, CJelOBATeJbHO, HAJ0 WMeTh B BMAY, UTO HHOT/AA KPH-
CTa/Jbl HUPKOHA BCE KE MOTYT 3aJe4YHBATLCA NO3IHEHIIHMH MTOCTBYI-
KaHHYeCKHUMH MPOIEccaMd, ecJu JO TOro OHH OBIIM HENpaBHJIbHEL
Hano, BnpoueM, oTMeTHTb, UTO TaKOH MHEBMATOJHTHUECKHI LHPKOH
BCTPEYEH B IeJOUYHOM MOPOJE (BMECTe ¢ 3THPHHOM), TIe, KaK yKa-
3BIBANOCH, BCTPEYAWOTCH JNOBOJLHO KPYNHBIE KPUCTAJNABlI L{HPKOHA. B
caMoe mocjejHee BpeMs ONHCAHO HapacTaHHe HHUPKOHOB B mecya-
HEKe (AHrIHS) ¥ NHEBMATOJHMTOBBIH UMPKOH u3 Manarackapa (B mer-
MAaTHTE), O4YeHb KDYMHBIH. l

295. Muorza B KHCJABIX NOPOJax MNPOJOJALHBLIA pa3pe3 LHPKOHA
HalOMMHAeT anaTHT, HO HAaX0 MMEeTb B BHAV, UTO B TAaKHX pa3pe3ax
LHMPKOH JOJ/UKEH HMETh BBICOKYI0 HMHTep(epeHIHOHHYI0 OKDAacky,
TOTJIa KaK anaTuT BbIIIE cepofl HHTeP(epeHIMOHHOH OKPacKH B IIJIH-
bax OOBIYHOM TOJIUMHBI JaTh HE MOMKET. 3aTeM IHPKOH MOMKHO CMe-
1aTh ¢ KCEHOTHMOM (cM. 1. 282).

296. Ot cena HUPKOH 3aMETHO OTJAMYAETCS MO JBYNpPEJOMJIEHHIO,
JiaBasi BO3MOJKHOCTb Jerko paclo3HaBaTh NBeTa HHTepdepeHIHH BTO-
POro M TpPeTherc mopsjKa, B TO BpeMs Kak y c(eHa upera yiKe BbIC-
UIMX NOPAAKOB, MHAYE FOBOPS, €CIH Bbl 3aMETHJH PACTJIBIBAIOLIHECH,
NepaaMyTpoBBIe, LBeTa HHTep(iepeHUHH B IAH(E HOpManbHOH TO.I-
IIHHBl (CM, NpHMeyaHWe Ha cTp. 22), TO 3TO HH B KOEM cJaydae He
LHPKOH: lBeTa HHTepdepeHny Y HHPKOHA MOrYyT OHITH TOJLKO Ta-
KUMH, KOTOpHIE CpPa3y JErKko Has3BaThb — CHHME, 3eJIeHble, MAaJHHO-
pele ¥ T. . Kpome Toro, Hajgo eme MMeTh B-BHIY, UTO MpeJjomJie-
HHE YV IIUPKOHA, KaK f VKa3uBaa, He OGoabiue 2,01, a y cdeHa OHO B
HauOOJAbIIeM 3HAYEHHH MOeT Zoxoautb o 2,09. Ot chena HHPKOH
oTaHuYaercs ¥ no ¢opMe M no CBOUM OOBIKHOBEHHO OYeHb MEJIKHM
KpHcTagarueckuM obpasosanusam. Ilpu nerporpaduyueckoM OMHMCAHHH
JAIMPKOHA 3TOT MHHEpaJ CJaeyeT OUHCHIBAaTh NOAPOOHO H HE ymyc-

11 8. H. Joaounmfor 1780,
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KaTh HHUYErO H3 €ro MpH3HaKOB, —HBETHON (TOrja yKaselBaTh LEBET)
OH HAM GecuBEeTHBIH, 3aMEYAETCs 30HAJLHOCTD WJIM HE 3aMevaercs;
MOKeT ObIThb OUEHb PEAKO BCTPETATCHA B pa3pesax ¥ NMUPAMHIANbHble
UMPKOHBI, H TOTJa 3TO HE0OXOJMMO yKa3biBaTh, a TAKKE, B Clyuae
NPHUCYTCTBHS XOPOIIHX KPHCTaNJIHKOB, CAeyeT AaBaTh MX BEJAHYHHY.
Bce 370 HEOOXOAMMO OTMEUATh TIPH ONMHCAHHMAX, TAaK KaK 3TO MOXKer
CIYMHUTh YKa3aHKeM Ha TO, OT KaKOH MOPOALI MPOH3OIIAH HAGII0Ma-
eMble H H3yuaeMble BAMH OCajlOuHbie MOPOJLI K OCAJAKH, B KOTOPBIX
BCTPEUEHbl MPKOHBI TEX WM HHBIX CBOHCTB.

297. Hakorel, LHPKOH B OY€Hb MEJKHX BKIIOUEHHSIX MOMKHO CMe-
maTh e€me ¢ JMOPTHEPHUTOM, MHHEPAJOM OYeHb PpejIKHM —
BALSi,O,,H. 51 notromy ynoMHHaI O NOCJAeIHEM, UTO OH Tak xe,
KaKk H IMPKOH, BCTPEYaeTcsi BHYTPH KOPJAHEPHTA H TaK e, KaK u
OKOJIO IIUPKOHA, OKOJO IIOMOPTHEpPHTA 00pasyioTca MIEOXPOHYHLIE
JRODHKH; HO JIOMOPTHEPHT, B CKOJBKO-HHOYJb 3aMeTHBIX MHKPOCKO-
NUYECKMX KPHCTaAIaX, MMeeT lBeTa MNOJAPH3alHH, OTBEYAIOMIHE
JAsynpeaomaenuio oO6niyHo oxoao 0,010 u me Buime 0,030, roraa kax
y HHPKOHA OHO 2HAYHTEJbHO Bble. Kpome TOro, AIOMODTHEDHT Mu-
HepaJ OTDHUATEJbHBbIH, a LHPKOH — IOJI0KHTENbHEIH.

Chen

298. Cuexyioumuii MuHepan — cded wuan tHTaHut CaTiSiO; ¢
42% TiO,. Hepeaxko BcTpeuaercd NPHMeCh ABYXATOMHOTO XeJesa,
MapraHia, MHOI'ZIa MTTPHS, MArH{s, TPEXaTOMHOTO Keje3a M ajlio-
muHMA. KoauuecTBo ROABI B CpeRHEM JOXOAMT HHOrAa xo 0,59%,
peaxux semedan 0,05—0,5%. CuHroHuUs
Mouoxaunnast. Ccen HHOrga Taer Koi-
BepTOOOpAa3Hble  KPHCTAMIBL, KaKk Ha
pHc. 26; MHOr/Ja, HO 3TO yie pexe, Ha-
GaroaalTCsa NpH3MaTHUeCKHe KpPUCTal-
JUKH, KaKk oOOpBaHHbIH Ha puc. 27, eme
m fosee JMJAMHHBIE B JAeHCTBATEJBHOCTH,

KPHCTa/I, AAIOUIHI B MOIEPEUHOM pas-

pese pombosuaubie ¢dopmbl. Boobme

Puc. 26.  Puc. 27. Puc. 28. i cpena oveHb XapaKTepHbl KIWHBeE-

BHIHBIE (opMbl (OTCHOJla Ha3BaHHE

ceH, mo-rpeveckH KJaWH), m3o0paxeHHble HA pHC. 28 M gawliue B

paspesax OuYSHb OCTPbIE YIVIBI B MOJYYAOI{HXCA TPEX- HJIH YETHIPEX-

YrOMbHBIX Cce4yeHHAX (mogoOHble ke paspesbl galT H pHC. 26 u 27).

Cden nepesko BCTpeuaeTcsi TakKe B COBEPIIEHHO HEMPaBHIbHBIX
3epHaxX H B arperarax 3epeH.

299. CnaiiHocTh B cheHe Goablueit yacTbi0 He3aMeTHA, HO HHOrJAa
Bce ke HaGaromaeTcst sicHas cnaiiHocTh mo 3-# npusme (110). He
oueHb peAkH ABOMHMKH mo (001), mHOrAa moAMCHHTETHUECKHe (He
cmemath ¢ kaabuutom!). O6niuHo chen GecusereH, T. e., BepHee CKa-
3aTh, HMMeeT, Giaarogaps BBICOKOMY IpPEJOMJIEHHIO, CEpPOBATYI0 OK-
packy B maude. BoiBaeT Tak:xe OypoBaThIM M OPaHKeBATHIM, H TOTAa
3aMeTHO IJIeCcXpoHpyer. [lBympenom/aeHHe OYEHb BBICOKOE — OKOJIO
0,150. Haumenpinit nokasareab npenomiaenus — 1,887, nanGoasiui
nokasarenab fpeaomaenus — 2,009, Yroan onTHUecKHX Ocefl MOJOKH-
TeJAbHbIA H He3HauuTeabHLI — o1 +20° po +32°,
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300. BooGuie ropops, OYeHs CTOAKHA MHHepada. Huorxa om mpe-

‘ BpallaeTcsl B 3€MJHCTYIO MaccCy, COXDaHsifi CBOIO OTPaHKY, M Hashl-

BaeTcs B 3TOM cayuae JeHkokceHoMm. Hepeako cden okaiimaser TH-

. TAHO-MAarHETHTOBEIE 3€pHA B KPHCTAWIHUECKHX CJAAHIAX M HAa3bl-
‘' BaerTca 31ecb THTaHOMOp(HUTOM. I[loBHUIMMOMY, TOJABKO MOA JAeii-

CTBHEM TMAPOTEPMAJbHBIX TNpoueccoB cdeH HHOraa samellaercs
KaabuuToM. MHHEpan pacnpocTpaHeH B BHJe NMPHMECH 4YacTo B KHC-
JBIX HHTPY3HBHEIX MOPOJAaX H NPOMEXYTOYHBIX. 3/lecb OH BCTpe-
yaeTcA B CBOCH OOBIKHOBEHHOM KoHBepToOOGpa3noit (opme. 3atem oH
BCTPEYaeTcsi H B LIENOYHLIX MOPOAAX, H 3/1eCh XapaKTepHBIMH AJA
HEro fBJIAIOTCA NPH3MaTHYECKHEe KpHCTaaabl. B meramopduueckux
noponax cgen o6pyHO 06pasyeT COBEepIIEHHO HeNMpaBHAbHbLIE 3€pHa,
HHOrZla JAaeT yKa3aHHble Bbille OCTPopOMOOBMAHLIE pa3pesbi, MpH-
yeM 3TH poMOBI JocTaTouHO AJHHHEL. CdeH TaKKe THNHUHBIH KOH-
TaKTOBO-MEeTaMOpP(hUUYECKHH MHHEpal M YacTo BCTPEYaeTcs B BHJE
MHHEpaJga rHOpHHOrO, MPOHMCIIEeNNIero OT BOBJEYEHHS B HU3BEpKeH-
HYI0 MacCy NOCTOPOHHMX MOPOJA. 31eCh, NPH TaKHX KOHTaKTOBbLIX
ob6pasoBanusax, ccheH uacTo OGniBaeT OKpameH B GypoBarbiii U OpaH-
JKEBATBIH 1BETA H NJIEOXPOHPYET.

301. Cden MOXHO cMemaTh ¢ HHPKOHOM (1. 296) M ¢ KaAbUHTOM
(cM. m. 188). Otanuyue OT mOcCHeAHEro JErko MPOM3BECTH MHOTAA Ha
IIPOCTOM MHKDOCKOIIE, JHIIEHHOM KoHOockona. [Ipenomienue y cdena
HH B KakuX paspe3axX He MOeT ObTb CKOALKO-HHOYAbL GIM3KHM K
KaHazickomy Oaab3amy. 9T0 BHAHO M3 HH(P NPEJOMIACHHA, — Y Kalbe
IIHTa B OJHOM HANpaBAeHHH MOracaHUdA NpPeJOMJEHHE He TOJbKO
OJM3KO K NpeJOMIeHHIO KaHajackoro 6Gagb3ama, HO MOXKET OBITH H
MeHblue. 5l He TOBOPIO O JABYNPEJIOMJIEHUH, NOTOMY 4TO Aasd cdeHa B
KaJbllMTa BeJHYHHA JBYNPEJOMJIEHHS OYeHb BBICOKA, U 6e3 TOUYHBIX
H3MEePEeHHUH 3TOr0 pasjHYMs YJAOBHTh Heab3sl. [ToJ KOHOCKONOM cMme-
wath ceH ¢ KaJabUMTOM Henb3s. CdeH gaer OTUETIHBYIO ABYOCHYIO
(hurypy mnoaoxuTesprHoro Kpucranana. Kaapuut B orpomHoM 60Jb-
LIHHCTBE CAyYaeB OJHOOCHHIH, OTPHIlaTeNbHEI, ¢ eule Honee OTYeT-
auBoit urypoit., OueHb peaKo KaJbLHT OBIBAET ABYOCHEIM C HEOOWIDb-
IIHM YTJOM, HO ¥ B 3TOM CIyuae — OTPHIUATEJbHBIM.

302. 3arem cdeH MOKHO CMemaTbh, HO NPH GOJLIIOM JIHIIL Me-
JaHHH, C aHTHAPHTOM. Y aHTHAPHTAa ropasfio MEHbIIe ABYNpenoMie-
uue (==0,044), yrox ontHueckux oceit ropaszno 6oablue (44°) U TOXKS
MOJIOXKHTENbHBIH, M, HAKOHEN, y aHTHAPHTA INpeJOMJIeHHe 3aMEeTHO
MeHbllle BO BCEX CEeHEeHHAX, YeM y c()eHa: B OJHOM HampaBJeHHH
eIBa OTJINYAETCS OT NpeJOMJeHHs KaHajackoro 6Ganb3ama, B JApPyroM
noxoaut go 1,61. ?

303. 3atem cpeH MOMKHO cMelIaTh C KACCHUTEPUTOM HIH OJIOBHAH-
HbIM KaMHEeM,—Yy KaCCHTepHTa JABYNpEeIOMJEHHe He IDeBLIIIaeT
0,107, HO W 31eCb ONSATHL-TAKH CPa3y 3TO pasjHyHe ABYNPeJIOMICHHH
HEeNpHUBLIKIIEMY a3y He GpocaeTcs B riasa, NoToMV YTo OHO Crdil-
KOM BBICOKO, KaK M y cpeHa, MO3TOMYy OT KaccHTepura cieH Jerde
otauuuM no ¢dopmaM H JABOMHHKaM, KakoBble OBIBAlOT Yy KacCHTe-
PHTA, KaKk H Yy pyTHJIa, HEPEJKO KOJeH4YaThle M CepAlueBHIHBIE.
KpoMme ToOro, KacCHTEPHT OJIHQOCHBII MHHEpaJ, AaeT B CXOJSILEMCH
cBeTe Xopouuue (hUryphl, Ouefib peako OGHapy:KHBasi COBEPLUIEHHO He-
3HAUMTEJbHOE pAacXoXjeHHe TrHnep60a (ABYOCHOCTb), MEKIY TeM
KaK y c(eHa yroJ ONTHYeCKHX ocedl He Menbiue 20°. 3arem cden
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MOMHO CMeIaTh enle ¢ kcenorumom, Ho y xceHorHma mpeaomienue
3aMeTHO MmeHbuiee. POpMBbl COBEPILEHHO OTaMYaroTcsi oT (opm, Xa-
paxTepHbIX JIA ceHa; OnsTh-TAKH yroJa ONTHYECKHX OCEH Y KCEHO-
THMA NOJOXHTENbHBIH H pased 0°.

Kaccutepur

304. Eme oJHH CpaBEHHTENbHO PeJKHH MHHEpaJ, HO OYeHb Bax-
HBIH B NPaKTHYECKOM OTHOIICHHH — 3TO KACCHTEPHT, WJIH OJOBSH-
HEH Kamedb — SnO,. MHoraa ¢ npumechio Xeje3a H pPeJKHX 3eMelb.
MuHepaj KaccuTepuT TeTparoHadbHbiif. OH JaeT KOPOTKHE MPH3MLI
¥ GMNMpaMuiajbHble KPHCTAMIHKM, KaK Ha puc. 29 u 30, Takke He-
PeLKO BCTpeuaercss B OKPYIVIEHHBIX # YTJAOBATHIX 3epHax. Huoraa
KaCCHTEpPUTE BCTPEYAIOTCsl B BUJIE JEHCTOUEK, HAMOMHHAKIIKHX B pas-
pese OBCHHBIE 3€DHA; TaKHe Paspesbl MOJAYHalOTCA B CEUEHHAX KPH-
CTAMIOB, NOAOGHEIX H300paxeHHOMy Ha puc. 31, nosuaumoMy Goxee
pejKux, ueM mupeabiayuue, opM; 3areéM OH BCTpPeyaercs B
napaaIeNbHO-IVUHCTEIX H
pajHajibHO-IyYHCThIX- ar-
perartax. ¥JJIHHEHHE BCer-
Ja IMOMIOXKHTENbEO. YToa

Puc. 31.

ONTHYECKHX OCEH y 3TOro MHHepaja HHKOrga He npesbimaer 5°, H
Jlae Takasi aHomaJaHus HaOmojaercda oueHb peaxo. CmaiiHOCTb Y Kac-
CHTEPHTA HeACHAss M JJf Hero He XapaKTepHas — MPH3MaTHYeCcKas;
HHOIJIA e cnadHoCTh sicHo Hadmopaercss mo (100). JBofHHKM XAa-
paKTepHbl — KOJIEHYaThle, KaK Ha DHC. 32 U CepAleBHIHbIE, TAKHE Ke
TOYHO, KaK HaOM0AalTcs y pyTHaa (cM. HuKe puc. 44 Ha cTp. 202).
Muoraa apoitHuKH GBIBAIOT NMOJHCHHTeTHUeckue. LIBer: pososarhii,
Oyposarelii. MHorjga aToT uBer pacnpenedsiercss MO 3€pHY Hempa-
BHJBHO, NATHAMH M 30HaMH., OOBIKHOBEHHO KAaCCHTEPHT TJIEOXPO-
PHPYeT, HO MHOrJa MjIeoXpousM ObliBaeT MOBOJbHO pe3KHH, H3Me-
HAAICH OT 3EJEHOro J0 po3oBaroro Isera; GJjarofaps AWOE3HOCTH
fO. M. llefinmana, TakHe MJAEOXPOUPYIONLHE OJOBSIHHBIE KaMHH
M3BECTHLI MHe M3 3abafikaaba. B mandax ObiBaeT Takme KpacHOBa-
TBIH, PO30BATHLIA, KeaToBaThil U GypoBaTeih. Ng kaccurepura ot 2,08
a0 2,10; Nm 1,98 no 2,01; asynpeaomaenne oxoao 0,097 u no 0,107.

305. Kaccurepur — mMuHepas O4YeHb CTOHKHI, ' COBEpLIEHHO He
pacrtBopsierc B kucaorax. OueHb XapaxTepHbIH MHHEpaJ MO CBOMM
reOXuMAYecKMM CBOIHCTBAM, KACCHTEPHT BCTPeYaeTcss TOJLKO B KHC-
JBIX H3BEPKEHHBLIX MOpPOJax, B NMerMarurax, rpeHseHax, TypMajlHHO-
BLIX TPAHHTAX, TIPH 9TOM €ro pefko He CONPOBOXKAAIT GOp-. HIH




propcosepxkaiHe MHHepaabl. B Takux mopojsax OyabTe OYeHb BHH-
MmareabHbl, Oepute Goabiue o6pa3snos, Tak Kak Cow3 nam Oemeu
OJIOBSIHHBIMH MECTOPOMKIeHHsIMH. M3pefka KacCHTEPUT BCTpedvaercs
¢ cyabduaamu. BBUAY ero orpoMHOMN CTOMKOCTH; MOHATHO, YTO Kac-
CHTEPHT YacTO BCTPEUAETCH B POCCHINAX, a MOTOMY, BCTPETHBIIM .
KacCHTepUT B MecKaX, Mbl 00fi3aHBl y¥Ke TreOJOTHYeCKH MPOCIexKH-
BaTh MPOHCXOMXKICHHE MeCKa U MECTO BBIXOJa MOPOJbI, JaBLUeH pPoc-
CHINb; HE MPONMYCTHTE 3TOT BHEIIHE HE OTIHUANLIHHCA SPKHMH CBOH-
CTBAMH MHMHEpPAX B POCCHIMAX. .

306. Kaccurepur, ocOGEHHO OKpallieHHBIH, MOXKHO .CMENIaTh ¢
PYTHIOM, HO TYT HYXKHO MOMHHTb, YTO V KACCHTEPHTa MeHbIlE M
JIBYNPEJIOMICHHE H TIPEJIOMJIEHHE, YeM Y PYTHJA. 3aTeM KacCHTEepHT
MOXKHO CMeIaTh ¢ MOHALMTOM, HOTOMY YTO MOHALMT TOUHO TaK e
yacro Bcrpeuaercs B Neckax. OTiaHuaeTcs KacCHTEPHT OT MOHALHMTA
no ceoum ¢dopMaM H mo ropasgo Goaee CHABHOMY JBYIIPEJIOMJIE-
HHIO (Y MOHAUHWTA, KaK BBl TOMHHTE, JABYNPEJOMJIEHHE HE BBILIC
0,055), 3atem no ropasjgo GoJabuIeMy, UeM Yy MOHALWHTA, MpPeIoMIe-
Hulo. OJIOBSHHBIH KaMeHb MOXHO CMellaTh H C LHPKOHOM, HO M
3/eCb HY)XXHO MOMHHTB, YTO y HEro u MPEJOMJEHHE H JABYNpEIOMae-
HHe OOJdbUIHE.

Hakonen, ero moxno cMemary ¢ xceHotumoM. [Ipermommenue y
Hero GoJblie, HO 3aTO MOYTH OJMHAKOBO JBYNPEJIOMICHHE.

3areM HaZo CKa3aTh M elle pa3 MOAYEPKHYTb, UTO JJIA OJOBSH-
HOTO KaMHsfi, KaK W JJs PYTH/I4, OUYeHb XdPaKTEpPHLI CEpALUEBHJHBIC,
KOJIeHUaThle HAM TepeKpeliuBarmuecs ABoHHUKH. BeneacTsue Bak-
HOCTH KaCCHTEpHTa, HEOOXOIUMO HHOIrZA AeJaTh MHUKPOXHMHYECKYIO
npoOy; pa30faBieHHas CepHas KHCJIOTA ¢ UHHKOBOH ITACTHHKOW MO-
KPBIBAET MHHEPAJ METANIHUYE€CKHM OJOBOM. -

III. MUHEPAJIbI, SICHO B HIJIMPAX OKPAUIEHHBIE

307. Tenepp MBI MOKEM MepPeilTH KO BTOPOH HaIeH rpynne MHHE-
pajJioB —TPYIIe SCHO HJIM FYCTO OKPAILEHHBIX MHHEpaJaoB B IuaHbax
wHopmaabHOi Toaumuesl (ok. 0,03 wry). B npexamiaymiedt rpynmne Hec-
HBETHBIX HJAM MNOUYTH OecHBeTHbIX MHHEPAaJOB Mbl HEOJAHOKPATHO
BCTPEUAJHCh C MUHEpaJaMH, KOTOPLIE B HOPMaJbHBIX HIMH(pax Oblau .
; HHOT/la OYeHb JIerKko OKpameHel. MiX 51 3Jech MOBTOpPsIO MO ILBETO-
4 BeiM rpynnam. llgera, moBTOpsAl0, OYeHb CBETJbIe, Yallle BCEro 310
i LBETOBBEIE OTTEHKH; T€ Ke MHHepajbl, KOTOpble ObiBatoT B unaude
rycTo OKpallleHHbBIMH, OTOBapHBalOTCH, 0000, Kak paBHbIM 00pasom
H Te, KOTOpPhieé MOFPYT OBITb OKPALIEHHBIMH TOJBKO B DPa3J0XKEHHOM
COCTOAHHH (MYTHBIE). \

BypoBaThle, KpacHOBAaTHE KeartosaThie Ounaln,
(aoopuT, aHaibUUM (MYTHBIH), "COJAMHT, HO3EaH, LEOJHTHI (MYT-
Hble), CYL[eCTBEHHO-KAJMHEBbIE MOJeBble INNaThl (MYTHBIE), XalleloH,
NAardoKAasbl (MCKAKOUNTENbHAS PeIKOCTb), KOPAHEPHT (MYTHBINH),
TajabK, anaTut (MyTHBIN), aHZATY3HT, METHJIWT, KapOoHaThl XKeaesd-
cThie, (HOPOMUT (MYTHBIH), OJHBHH (MYTHbIH), (hasauT, THIEPCTEH,
MOHOKJIHHHBI HHPOKCEH, Be3yBHaH, rpaHar, WIHHEIb, KCEHOTHM,
MOHAIHUT, UHPKOH, CheH, KaCCUTEepPHT.

Bypoie, rycTbie, KeaTo- wiH KpacHo- Hosean (myr-
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HBIH), ONAHBHH (MyTHBIH), MeJIaHHT, HMHHENb, UHPKOH (HE rycro, HO
OTYETAHBO), cheH (TO Xe), KACCHTEpPHT (TO XKe).

3eaenosarnte. Lleomutnl (MyTHB), TadbK, ykcHT (oTyer-
JHBO), @HAAJNY3UT, THMNEPCTEH, MOHOKIMHHBIN NHPOKCeH (HMHOTAA
OTHETJANBO), MHAOT (HHOrAa OTYETAHBO, OMEHb PEJAKO TYCTO), Be3y-
BHAaH, NUHe b (MHOTa OTYETJHBO).

'oany6oBath e. Conarur, HOSeaH, raioMH (MHOrzga OTUET-
JMBO), AUCTEH.

duoneross e PAOOPHT, aNaTHT, OYEHb PEAKO IIMPKOH.

CuHeBarTsH e. AnaTur.

MaauHOBBSB 1. DNUAOT MapraHieBblii (NbEMOHTHT).

[Ineoxpoupyio mue Kopauepur (:xeaTele MATHBILIKH), Kap-
6OHATHl, aHAAJAYy3UT, AaNaTHT, THNEPCTeH, MOHOKIHHHLII MHPOKCEH
(ou. cmabo), aMUAOT, LHPKOH, cheH, KacCHTEpHT.

B KoHIEe KHHTH NpHJIOXKeHa TaGauuKa rIaBHEHIIMX CBOMCTB ACHO
OKpaIlleHHBIX MHHepasoB. B aToft Tabauure OTBEAEHO MECTO I[Be-
TaMm, NMPHYEM I[BeTAa HE OYEHb rycThle 0003HAYeHBl YepTOYKOH, Ty-
CThle— ABYMSI, & B MEPEXOAHLIX CTOAT CTPEJKH OT OJHOrO IBera
K IAPYyroMy, HaXOAsL(eMycs B TOR ke cTpoke. Hampuwmep, ana Typ-
MajquHa CTDEJKH COEIHHSIOT 3ejaeHbii M Oypbifi 1iBeTa, W JHHHH
IBOMHBIE, YTO O3HAYaeT TYCTYI0 3eneHO-OYypyio uau Oypo-3eneHyio
oxkpacky MmuHepana. PosoBas okpacka y Hero uucras M cuaabas
(oaHa yepra, 6e3 cTpeaxH) u T. 1./

CepneHTHH

308. Ha nepsoM mecre B rpynne OKpalieHHBIX MHHEpaJOB MOCTa-
BUM cepneHTHH uan 3meeeuk H,(Mg, Fe), Si.O,?, npuuem nabGarozxa-
forca npumecu NiO, CoO, Cr,0, AlO,, CaO, MnO u ZnO. Cusuro-
HHUS, MOBHAHMOMY, pomOuueckas., CyHIeCTBYIOT JABe Pa3SHOBHAHOCTH
CepreHTHHA: BOJOKHMCTBIN ¥ MIACTHHYATHIA, MEXAY KOTOPLIMH, BIIPO-
qeM, MMeTcs BCe mnepexonbl, BOJOKHMCTBIH OOBIYHO HAa3BIBAETCHA
XPH30THJIOM, IIPHUEM B TOCHENHEM BHIAGAAIOTCS ellle Nojapaspene-
HHSA: TapaJIeabHO-BOJOKHHCTHIA — COGCTBEHHO XPH3O0THJA, mapadn-
JIeJIbHO-1IeLTOBATHIA, T. . ¢ 6oJee TOJACTHIMH BOJOKHAMM, TBEPALIH,
MEeTaHCHT H paAuajJbHO-AVUHCTBIA TBepJAblii MHKPOJHT?. [lractuuua-
3MeeBHl¢ Ha3bIBAETCS AHTHTOPUTOM; KPYMHOIJIACTHHYATHIMA, .
MpeJCTABAAIONIMA TaK HasbiBaeMble TOMOOCEBbIE TceBAOMOP(O3bt
(T. e. cOCTOSIIIME M3 OJHOrO IeJAbHOI'0 KPHCTAMIa B OIpeIeneHHOH
KpHcTamaorpaduyeckofl OPUEHTHPOBKE K 3aMellaeMOMY TMHPOKCEHY)
no pomGHuecKoMy MHPOKCeHY, HasmBaercsi OacTHTOM. B npoxops-
nem ceere GacTHT HHOrja OniBaer GypbiM OT pasnoxenus (?), HO
B OTPaXK€HHOM HMMEET 3eJIeHOBAaTO-CBETJO-Cepyl0 OKpacky. CnaomHoi
¢ MJIOCKOPAKOBHHUATHLIM, HHOrJla 3aHO3MCTHIM, H3JI0MOM CepPIIeHTHH,
NPOCBEUHBAIOMIHIT B KPAAX H HMEIONIHA OJHOPOIHYI OKPAacKy CBET-
ALIX UBETOB (3€JCHOBATHIX, XEATOBATHIX) HaswBalOT odurom. Ilo-
ciefiHee HasBaHue Ans metporpacda oueHb HEYA00HO, Tak Kak Takoe

1 Jlerko 3anOMHHTE — WAH Ko3duuuentw 4.3.2 (y Taneka mHaoGopot 2,3,4), wan:
cepnenthi  [H, (Mg Fe),Si,04] = oausnn [(Mg,Fe),Si0O,) + pombuy. nupoxcen
[(Mg. Fe) S104]+2 soxw (H;0,).

? Cymecreyer oueHb Goabluam NUYTAHWIA B TEPMWHAX METAKCHT H NHKDOJAHT.
Sl npuren naubosee HACTO yNOTPeOGAROIIHECH ONMPeAENEHHA STHX PASHOBHIHOCTES.
Jiag nerporpada v OHH ARAAIOTCHA, MO-MOEMY, N3NHIUHHMH,



Obii0 Gbl 3aMEHHTH €ro HA3BAHMEM CEPHEHTHHO-O(MHUT HJH, KOpoue,
cepniout, nMoHUMas NMOX HUM BCe BOOGIINE — HE3aBHCHMO OT OKpa-
CKH (B TOM 4YHCJAE YW CHHE-uepHEIE) —lﬂﬁxpocxonuqecxu NJIOTHBIE
9MaNeBHAHDB € CEPNEHTHHB, HMEIOUIHE MOX MHKPOCKOMNOM
' TVIOTHOE MJH He Pe3KO BHIPAKEHHOE CTPOEHHE: OJHODPOAHOE, CILIONI-
HOE MJIH C HaMeyaloU[eHCsl BOMOKHHCTOCTBIO, MW HANoJL00He HescHO
| BHIDAJKEHHOI'0 MepPTHTA, WM nepucroe H T. A. CymecTBYIOT emle 3ep-
HHCTHI M MHKDO3EPHHCTBIH CEPIeHTHH, KOTOPBHIA s BCTpeya: B
' Mabunpcexom paiioHe, W KOTODBIA, CY/Asl MO OMHCAHHAM, BCTPEYaeTCs
H B JIDyTHX Mecrax; ero OTHOCAT oObliHO K aHTUropury. Hakoweu,
| YKa3bIBAETCH ellle MCeBAOKYOHuecKHil CepleHTHH, aHTUTOPHT, C TpeMs
 B3aMMHO NepHeHIUKYISPHBEIMYE TPEIiMHAMH CMaiHOCTH, UTO MOATBEp-
| KJIaeT BO3MOJKHOCTb CYLIECTBOBAHMA 3epHHCTOro ceprnentHsa. Cnai-
. HOCTb BooOule HAOMIOAeTCs —y AHTHTOPUTA NApadIeabHO Hemyi-
YaTOCTH, NpHYeM y 6acTUTOB MHOTrIa HaOGMOAAETCA OCTABIUASCH OT
© poMOHUYECKOro NMHPOKCeHA NpeKpacHas OTAEJbHOCTb; Y XPH3OTHIOR
- HaObmoganace OyaTro G6bl mpH3MarHueckas CHafHocTb, mnojo0OHas
. amcbubonosoit, ¢ yraom okoao 50°; oaHako, 3TO eABa JH BEPHO.
. [IBOMHHKM HEM3BECTHLI.

309. B mumde ceprneHTHH uacTo coBepiieHHO GeclBeTeH, W TO-
TOMY MBI €ro YNOMHHAJH YK€ B TPEThEH M UYeTBEpPTOH rpynnax; HO
CTOJIb e YacTO OKpauleH, BpEMeHaMH 3aMeTHO OKpalleH, B 3e/IeHO-
BaThle, 3€MeHOBATO-CHHHE, CHHe-3eJeHble, :KeJTOBaThie, OypoBaThe,
CepoBaTLie K JKENTOBATO-PO30BLIE IBeTa. [IeOXpOH3M, B OTAHUHE
OT XJOPHTOB, OKpPANIEHHHIX C TAaKOH e HMHTEHCHBHOCTBIO, caabbiit
WK TOYTH HEe3aMeTHBIH. :

i 310. [na xpu30THAa HMeeM: VAAWHEHHE H MOJOXKHTEJbHOE |
[ orpunarensHoe; 2V =ot 0 go 90°, nonoKHUTEeNTLHEI{, HO GHBAET M

OTpHUATENbHBIN; JAByHpejaomaeHre OGosbiiei uactbio 0,004—0,006,
| koaebaercs or 0 (BcleAcTBHe KOMIEHCALMHM TMPH NEPEKPBITHH?P) 10O
;’ 0,014 u noguumaercs, nosuaumomy, Bnaote g0 0,020. Tpenomaenue
| OGoabmeii wacThbio kKogdebaerca okosao 1,54, omyckasch HHOrJAA HHKe
| xamaackoro Gambzama. BooOme e RAOTCA CJAEAYIOUIHE MNpeAes:
| Np=1,508 no 1,543 u Ng=1,5622 no 1,555.

311. Iaa auturoputa umeem: 2V ==or 0 xo 90°, oTpHuIaTe bHbIH,
HO ObIBaeT W NMOJOMKHTENbHBIN; AByNpenomaecHHe Koaebaerca om 0
no 0,014 u nmoxauumaerca BmaoTek jgo 0,020, T. e. B 3TOM OTHOIIEHHH
KOHCTAHTHl TOYTH He OTJAMYHMEI OT XPHU30THJA (NEpPBHIH, MOBHIH -
MOMYy, uamle TMOJOXHUTEeJbHBIH, BTOPON—ualle OTpPHUATENbHbIN).
OTanuMe MO 3HAKY I'AaBHON 30HH, KoTopas, no B. I1. Kporosy, moxa-
pOGHO M3YYMBLIEMY YpaJbCKHE ceprneHTHHEI B Muacckoi maue u co-
OpaBumIeMy JWTEepPATYpy NpeaMeTa, BCerja B aHTHIOPHTE MOJOKH-
TeJbHA; NMOPYYHTHCA 3a 3TO ‘He Mmory. as mpenoMiaeHHs aHTHTOPHTA
JIalOTCA CHEAYIOIIHE TpeIenbl: (

Np=(1,49? — ouenr pezako!) mo 1,560; Ng==1511 a0 1,580,
T. & M 37eCb—eCJa¥ UH(PPLl HE HMEIOT NO MaJAOMYy KO-
AuyecTBy HabGnoaeHHH caAyuallHOTO XapakTepa—
3aMeyaercsl H3BeCTHOE Pa3jinuMe MeXKAY XPH30THJAOM M aHTHrOpH-
TOM, — V NOCJAEIHEr0 MNPEJOMICHHE BhHINIE.

312. Tlo BceM maHHBHIM — 06 3TOM caEAyeT, MO-MOEMY, ynoMs-
HyTh BaM — 06e 3TH pasﬂonnnﬂocr’u OTAMYAIOTCH TOABKO Mopdo-

sK€ HA3BaHHE NPHJAAraeTCs K HEKOTOPHIM AHaGa3am. [ToaTomy nyqme b
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rpaduueckn. Yepmak u Kpotos u emg paHbiie K. Haymaunnu cpas-
HMBAIOT B 3TOM OTHOIUEHHM OMNHCHIBAEMLIM MHHEDaJ C 2ePHHCTHIM
M BOJOKHHCTHIM runcoM. Korjga mabGmoaaems o6e 3TH pasHOBHIHO-
CTH B OJHOM u TOM xe uuude (Mapuupckuit paiion), TO MOUYTH He
OCTAETCA MeCTa COMHEHHIO, YTO AaHTHFOPHT TpejcTaBiaser coGoio
pHOra CYOMHKPOCKONMMUECKH-BOJMOKHUCTBIM XpH30THJA. B XuMmHuye-
CKOM OTHOILIEHHH 3TH Pas3HOCTH TaKXe He OTIHYalTCd APYr OT
napyra, Hakosell, B MUKPOCTPYKTYPHOM OTHOIIEHWH CEPTIEHTHHBI I110-
7A06HET  amcpubonam, AA8 KOTOPBIX TakKe H3BeCTHel achecTs!
(B. E. Warren u W. L. Bragg). '

313. CeprieHTHH TMIMUYHbLIH 3MMMarMaTHYeCKHl — MO HaleH Kjac-
cuhukauuu — MuHepan. [lepBHUHBIM — B BHJA€ BKPAIJIEHHHKOB B
3(h(y3HBHBIX MOPOAAX —— €r0 HHKTO He BHIeJ. ITO OUYeHb 4HacTo
MHHEpaJa JEBTEPHYHBI B CTPOroM, — MOCAEJHEM — 3HAYEHHH 3TOTO
TepMHHA (CM. B Hawaje JeKiui, obuias yactb, m. 15). B Mapuupckom
paiioHe BecbMa 4YacTo MOKHO, HaOmoAath (B wiudax, U3roTOBIEH-
HBIX, 1IPaB/a, TOJAbKO B YHCJIE OKOJO WIeCTH JECATKOB), UTO XPH30-
THJI o0pasyercs MO3MKe aHTHTOPHTA, HacyeT mocaegHero. OcraHaBau-
BAThCsl HA CBOMX HaOJIOJEHHSX B 3TOM HANpaBJEHHH §I, OJHAKO, He
HMel 31ech BpeMeHH (cM. 00 3TOoM Mo paboTy B H3JAHHAX
LIHHUI'PH). BripaioT ceprneHTHHBI MHEBMATOJIUTHYECKHE W THAPOTEp-
MaapHbie. Hepeako ceprnienTHHB 00pasylOT OTPOMHBIE MAacchl NMOPOJ,
HOKPHIBAOMIMX TJAONIaJH B JECATKH, COTHH M THICAYH KB. KHJO-
MeTpoB. B cepneHTHHOBEIX MOpPOAaxX — WX, B OTAHYHE OT MHHepa-
JIOB, JyYIle Ha3blBATL CEPTEHTHHUTAMH HJIH CEPHeHTHHOJHTAMH —
BCTPEUAIOTCA OJHOBPEMEHHO HECKOJbKO PAa3HOBHAHOCTEH cepreH-
THHA, TAK YTO YHCTHIX AHTHCOPHTOBLIX HJIH XPH3OTHJOBBIX CEpPHEH-
THHHTOB MOYTH HE BCTPEYAETCH.

314. Ouenb uacToO CepneHTHH 0Opa3yeTcs HacueT GOTATBIX OKHCHIO
MarHusi MHHEpaloB — OJHBHHA (0COGEHHO HACTO), POMOHMECKHX
MHPOKCEHOB (0acTHT), MOHOKIMHHBIX TNHPOKCeHOB H aMdbub010B
(3nece wHOrza TakkKe - OACTHT), HAcYeT TPEMOJHTA, AKTHHOJHTA,
TajbKa H, BEPOATHO, KOPJAHEPHTA, TAe Ve ObLIO YIOMSHYTO O cep-
MeHTHHOBH/IHBIX, MOYTH H30TPONHLIX HJAH COBCEM He IOJFPH3VIOMIIHX
MUJIOUKAX B 3TOM MuHepase, Yacro, Kak ykasplBanoch nmpu pomou-
UeCKHX MMPOKCeHaX, CepreHTHH GaCTHTOBHAHBIA oOpa3syercss Hacyer
3THX NMUPOKCEHOB MO NepH(pepHH, Mo KUIOUKAM HIAH 1O TPEIHHAM
CHafHOCTH, OTJHYAsg HMHOrJa 3TH NHPOKCEHBI yXKe B TPOXOAAIIEM
CBeTe OT MOHOKJIHHHEIX. IIpH 3TOM, HaJZO0 OTMETHTH, HHKAKOro pas-
JHUHS MEKIYy CepNeHTHHAMH, 3aMEeCTHBIIMMH Pa3/jHUHBIE M3 YKa3aH-
HBIX MHHEpPaIoB, B OTHOLIEHHH HX CTPYKTYPHI HE 3ameuaercs. B ceoio
ouepelb CEepHeHTHH 4YacTO MpeBpau{aeTcs B pasJjuuHbie Moauduxa-
MM KPEMHEe3eMa, B TOM YHCJe M KBaplia, Jaollero HHOrjxa ICeBLO-
moposel no cepnentuny. B HMubunpckom pajioHe, no moum Hab.mi0-
JeHHSIM, CePIEHTHHBl YAaCTO CONPOBOMKIAKTCS BTOPHUHBIM [0 HUM
GpPYCHTOM, JErKO OTJHYHMMBIM MO CBOEMY BBICOKOMY MpeloMAeHHID
yiKe B NPOXOAAIIEM CBETE, @ B CKPEHIEHHBIX HHUKOJAX MO GoJsee Bbi-
COKOM, yeM OOBbIUHasH AJs CEpNeHTHHOB (TEMHO-, CBETJIO- H CHHEBATO-
cepasn), HHTePdEPEHIIHOHHOA OKpacKe (MKeJATOH M opaHxKeBaTo# y 6py-
cura). Haxonen, ormeuy eme oAHO OOGCTOSITEALCTBO, TMOBHIAHMOMY,
HE OUeHb PEeAKOE /A5 CePHeHTHHHTOBLIX H acOecTOBbIX paHoHOB —
aT0 00pa30BAHHE KOHTAKTHBIX CEPMEHTHHOB BHYTPH AONOMHTOB H
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H3BECTHSIKOB, OKPYKaIOMIHX MECTOPOMKICHHS, W HAXOKAEHHE MOCT-
EY/JIKAHHYECKHX aJb0MTOB M H3pe/Ka IIeJOYHBIX POrosBhlX 0OMaHOK
(Mabuunp, Kanudopnusi u np.) B CBA3H C CEpHeHTHHAMH M achectom,
NMPEeACTaBAAIHM TOHKOBOJIOKHHCTYIO, pacnajgalulyiocs Jerko Ha
MATKHE TOHYAMIIWE HHTH, OYEHL NPOMBILIIEHHO-IEHHYI0 pPa3HOBH]I-
HOCTh XPH30THJA.

315. PasHOBHAHOCTH CEPNEHTHHA H #X JaleKo He Bcerja NnpoBo-
JHMOE OTJHYHe OJHOH OT JApPYro# ykasausl peimie. M3 ocranbHBIX
MHHEPAJOB CEPHNEHTHHbBI MOXHO cMmellaTh ¢ am(pubOJaMH BOJOKHH-
CTBIMH; OTJHYHE no npexaomiaeHuio (v ampudonor 1,610) u msynpe-
JOMJIEHHIO; OTHOCHTEJNbHO §ICHO BBIPAKEHHOTO V/JHHEHHSI MOHO-
KJAHHHBIe amM(uOOJabl Jal0T MOYTH BCerja B pa3pesax Kocoe yraca-
HHE. YT0J ONTHYECKMX OCeH Yy HHUX OTPHUATENbHEIH. Y IJHHEHHE NOo-
JA0KUTeNbHOe. Y am(ub0J0B CMalHOCTh NMpH3MaTHYecKas, ;

316. OT XJOPHUTOB CEPNEHTHHH B HEKOTOPHIX CAy4asX MOMXHO
OTJIHYHTL TOJMBKO XHMHYECKOH NMpoOOii: Ha NMPHCYTCTBHE B XJOPHTaxX
rauHo3eMa. Boolule Ke y XJOPHTOB, KakK YKa3blBaJocCh, |Ha6J0-
JaeTcss COBEPIIEHHO OTYETJMBBEIH W MHOTAA PEe3KHH NJIEOXPOH3M, y
CEPNEHTHHOB MNOCACIHHHA OOLIUHO HE SICeH M YJABJHUBAETCS TOJBKO
MpH 0COG0M BHUMAHHH; OTUETJAHBBIX (DHOMETOBBIX M CHPEHEBHIX aHO-
MaJIbHBLIX "LBETOB HHTEP(DEePEHIHH Y CEePIeHTHHOB He ObIBAaeT; Takmke
¥ CEpPIECHTHHOB HHKOr'Ja HE HaﬁﬂlOIL&ETCE MICOXPOHYHBIX JIBOPHKOB
EOKPYr BKaouenu#t. [IpH TOYHBIX METOAAX HMCCIELOBAHHUS XIOPHTH,
HOBHAMMOMY, HUKOTlAa He Mal0T TipeqoMjaeHHsi, MeHbuero 1,56, Ecau
MO BCEM 3TUM CBOWCTBAM TMOJYUYaeTcs BCe-TaKH JIBYCMBICJACHHOE pe-
IIeHue W XHMHUeCKOH npoOkl M0 KaKUM-IH00 OCHOBAaHHAM TNPOH3-
BECTH HEJb3sl, TO Jy4lle OCTaBHTb BONMPOC HEpPeUIeHHBIM (HEKOTOpbIe
B TAKMX CAyuasgX Ha3bIBAIOT HEOIpejeNeHHBIH MHHepaa XJOPHTO-
CeprneHTHHOM).

XJATOPHUTH

317. Caenyrmonieit uAeT ONNATH-TAKH TPyNna MHHEpPaaoB, 00beaH-
HAeMBIX MOJ Ha3BaHHEM XJOPHTbl. XMMHUECKH XJIOPMTBI PacCMaTpH-
Balorcs pasauuHo. [lo oxHOoMy npexacraBaeHuio — Yepmaka — Bce
XJOpPHTBI CTpositcsi M3 ceprienTHHa Sp — H Mg Si.O, u amesura At
(5 MpHPOJZE B YHCTOM BHJIE BCTPEYEH, KaXETCs, TOJMBKO pas) —
H,Mg,Al,SiO,, npuuem MgO 3ameumaercss yactuuno FeO, a AlLO, —
—Fe,0, u CrjO;*, 4 Torxa:

NEeHHHH — SpsAty mo SpAt

KAHHOXAOD —SpAt no SpyAt,
NpoOXAOPHT — SpoAty no Sp.At;
KOPYHAODHATHT — Sp,At; 10 SpAt,
AME3HT — SpAt, no At

YuHue I (CTPOUT XJIOPHTHI H3 4eThipeX MOJEKYJ, BNPOYEM, COBEP-
IIEHHO COOTBETCTBYIOIMX YEePMAKOBCKHX, @ HMEHHO: Sp = aHTHro-
pur — Ant (cm. Sp Uepmaxa), At — ame3uT (CM. BbIlIE) U TE JKe JBE
MOJEKYabl, HO Bech Mg 3aMellleH HAIeJO0 Keae3oM, T. €. Keae3Hbli
cepnentun  H,Fe,Si,0, wu padmuur, T. e. IKeJesHbIH aMe3HT,
H, Fe.AlLSiO,.

1 XpomoBbie XJAOPHTH HMET WHOrAa MAKpockonuYecku GbHOAETOBHIE 1BETA. Ho
He CACAYeT YAyCKaTh M3 BHIA MaKpPOCKONHYECKH MOXOXHH Ha HMX 04YCHbL penxui
MHHEpaJ CTHXTHT; ONHAKO, Y CTHEFTATA Ng— Np == 0,020
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non?; Cgi‘;gﬁﬁzé‘;ﬁiﬁ:, HCKPHBJICHHAS. Haﬁﬂfﬂﬂgg:ca; ,(;;( i{lf)]:Hg i e
JBOHHHUKH. XJIOPOB)

319. Kak n
OKasbiBaeT Ha3BaHHe, XJI0pHThl (chloros — 3eseHklit)

NPEHMYHIEeCTBEHHO
3ejeHble MHHEpaasl. B
. B mimude onn Taxxke
B TIO-
. muHepadn, SHUMarMaTuiecKuit — BO BKPATIEHHUKAX nopdupoBbIX M0~

JaBJISAIOILE
B KPHCTu;ﬂ;fnti{eoc:?iil‘lfec:?:egfgeﬂble’ PEARO. CHEETOSACHNG, :EH AL
p:s KaAX — TOYTH HJ » bl
H COBEpINeHHO :
3 9eF . poj B Kauecrse NepBHUHOr0 MuHEpana He BCTPEUAIOTCA; HHOTAA X0
K MPOJYKT BLIBETPHBA-

[IBETHBIE, TOPAa3/10
pexe KelaTo-

c6pasyomue XJIOpHTHL. 3e.ruaﬂme6 }fc:)é?r’a\:gg:: MMeTh B BHAY NOPOAO- 4 !
0 o ‘- eT, NMOBY 0] moaydatbcd H K
ﬁmg‘:{e;% ;:;;g&r% COJIOMEHHO-JKEJITOTO uBeTa;p e}:*é‘;Toﬁ-g;%;peOprmT gz:.m%ﬁeﬁmgmec{lrgrugg’ xnogmm 6BHIBAIOT FHAPCTEPMaNbHBIMH.
MOCAE HHI, B TOH P:I?; P::?egg:g XPOHUPYIOT HECPaBHEHHO Cﬂaﬁéenot}[[:n; | Ouenp Y4ACTO XJOPHTH B pHle MEeHHUHa WX PUITHAOIUTA zaMeniamnT
7 OKpaueHHbIi. 11 : 6 GLIUHO 3eMIHCTHIA
HBIX CHJBHBIH, H CX P biff. Ilneoxpouam y ¢ 6uoTHT, MpHYEM O/HOBPEMEHHO O pasyercsi OOBIYHO 3 ;
Nm > Np. He F;em{o Bei‘:gl 036c0P6uHH TaKas e, Kaxpy ﬁuo%,w::ni b rpsisHBIH H Gypuiii, SUUAOT, 4 raKKe TOHUAHIIHE WrOJIOUKH PYTHAE,
Jal0TCS TaKHE JKe MIe0X opmax’ NpoHCIIeAMINX M3 GHOTHTA, HAbJIO- | niepeceKalolnecs noj yraom B 60° u Ha3BBAIOIHECH careHuToM;
BKJIIOUEHHH LHMPKOHA OET::;I:“E ABOPHKH, KaK y nocnemep(’,, OKOMO peiKo BMECTO win Hapanpy ¢ snugoTtom (. 255, KOHell) BCTpeuaercd
: , cheHa M OYEHb DEAKO amnaTHTa, Yew u cen. Hepenxo XJIOpHT-3aMeniaer Tarﬁ{{e MUPOKCEH, aMcbuﬁonf)glalilﬂ-
' oii mnart. INocaexHero poja mpes e-

moBeHa. [IBynpeoMACHHE or 0 mo 0,015 (MCKIIOUNTENBHO penxo
' no 0,020), npuyeM nauboJee 4acro peTpeuaroniecst HA3KO aBynpe-
JIOMJSIOIIHE XJIOPUTBl — 0,002—0,006 — nawoT Pe3KYI0 aHOMAaJIbHYIO
pnTepdepeHIHONHY 0 OKpAacKy ¢ TYCKJABIMH remaocuHAMH, GHO-
| jeToBLIMH M CHPEHEBBIMH BeTaMH untepdepeHunH, HaMoOMHUHAK0-
LUMH LBET cBeKepa3Ma3aHHbIX Ha Genon Gymare COOTBETCTBYIOIMIHUX
o oKpacke 4epHHJ. Vroa ONTHYECKHX oceft B GOMBIIMHCTBE PasHO:
BuaHOCTEH OueHb Mal, nanast no 07, u HE nojHUMAaeTcs BHILIE 50°,
- ppuuem OpiBacT A [OJIOIKHUTEIbHBIH H oTpHIATe bHBIH, Tucnepcus
ONTHUECKHX oceit p<O Y NOJAOKUTENBHBIX xnopmoa,‘p>u y OTpH-
| jaTeabHbIX. Y AMUHEHHE TO MOJA0XKMUTENbHOE, TO oTpHIATENbHOE. Np
' moutH copmajfaer C nepneHguKyaspoM K (001), T. & K CraftHOCTH,

" pau cnabo orKonsieTca — He Gombie 9%
321. XJ0pHUTHL npeACcTaBasgioT co6010 MIHAPOKO p,acnpoc*rpanennbm

HEKOTOPLIE XJAOPHTHI
JETrKO i g
HOHTHEOR. ., KaK YKasblBaJOCb, OTJAHYAIOTCH OT Cep- | BuH, rpasat ¥ HHOrja NoJjeB b
320. Tlpemno . . pue BCTpEuacTCA pHOTA2 B IIOCTBYJIKE!HH‘-IECKH-HSM&HGHHBIX nopgpu-
T MJEHHE K | -
onebaerca B nperenax or 1,56 go 1,66 B | pOBBIX nopojax —— TaK Ha3bBaeMBbIX nponuanTax, yacTO CBfI3AHHBIX
: rae XJAOPHUT BMECTE ¢ 3MUA0TOM,

| pyAHBIMH MECTOPONICHMIAME,
| 21bOMTOM, MYCKOBHTOM, IEPATOM M HACTO KAIbIHTOM qBASIETCH

CBfI3H C KOJIMYECTBO
M Keje
3a, HO CBfI3b 3T4 KOJHYECTBEHHO HE yCTa-
XIOPUTH ‘TpeCTaBAAIT

I 1 L
i J11 | rJiaBHBIM HOCTBYJIK&HPI‘-IECKHM MHHCPBJIOM.
Ieynpenomae- A Sl
| Vil
HHE B THICSUHBIX Lleera wuTephepenunn 2V \ ';, v L \Y Vi
OlHHKH
1. Mennus # : Yanrunenne e [penomaenne Oranune
Oe=d AHOMannH; CM. ONHCAHHE | noauc.
3 . —, HHOrAa B
i OueHb MaJa il
2. Knsnoxaop 4 o0 0° . + Her 1,56—1,58 1. Haubonee pacnpoc*rpauennuﬁ
—10 ['pasno-xenTo-seneHo-cepoie 0° o 45° 4 H3 XN0PUTOB
"é’“ﬂo-menrosato-aeneuo- 3 e pa
athe, X .
R i T = YacThl MOMHC. 1,67—1,59 9. Or 1 (nesnuna) rnasueiimue no
3. Punupoaut i NBOTHUKH I 11, I, V u VI; ropasio pexe
R e B W3BepKeHRHX NOpORaX, H2lle
Cum. nemn B KpMCTAANHYECKHX C/aBIax
4. JleneccHr
a1l CM. KIMHOXJIOP Jlies B u u B 1,60—1,62 3. Or.1 no VI, pg;.o?c no 1—=VI; ne-
: 3; e Pacxopsie-siy- 1,58~ 1,60 4, Ot 1 raasueiimue 1o LV uVL
5. IuaGanTarT — 170THBIA I qucrTbiii ¥ chepo- or 2 no 1L, 1V, V u V HEPELOK
6. TIOPHHTHT — OueHb pegg’x"’e";g““mblﬁ u 9epBeobpasubifi XAOPHT 1Eabasos o6 P
§ 22,60 510, naorauii, TonxotewryRuara, oo?u?mbg:ii?. '
! BrOpHINEiL 110 aABTUTY. ‘{epaeoﬁpasnun, yacT B KBapuax, xaauenouax, onaasx W Np.

2V wan, N= 1364—1|66,



co000 TaKXKe OYeHb HacThle MHHEPaJbl B KDHCTAMIHYECKHX CIaHIaXx,
rie OHH MOTYT GbITh NEPBHYHLIMU M TMOCTEPHOPHBIMH. XapaKTepHbIM
3/1eCb XJOPHT SBIAAETCH JJIA XJIOPHTOBBIX CAAHLEB, 3eJeHBIX CJaaH-
11€B, HEKOTOPbIX THEHCOB, BCerja TIOUTH BCTPEYaeTCs B raaykodaso-
BBIX CJHaHIax, a Takxke uuiuTax; ampuGoauTh, aMmQpuEOIOBLIE
CJAAHUBI, PHEHCHI, CAIOJASAHbIE CAAHIBI TAKXKE YacTO COAEPIKAT XJOPHUT.
Hakonen, XapaxkTepHbIM Ke SBJISETCA XJAOPHT H JJIS TJMHHCTHIX
CJaHLUEB B OTJHYHE OT CJAaHIEBATHIX TVIMH. B KPHCTAMIHYECKHX H3-
BECTHFAKAX, KAK YKAa3LIBalOoCh, XJOPHT OBIBAET HMHOTAA COBEPIIEHHO
GecupeTHbIM (KauHOXJ0p). Kak MuHepan snmuMarMaTH4YecKWit M BTO-
PHYHBIH, XJIOPHT HpejcraBiaser co00H OUeHb CTOHKHHA MaTepHal.

322. XoopuT (CM. €ro Takike B KOHIE YeTBEPTOH TPYIINBI) MOXKHO,
KaK yKasblBaJOCh, CMeIlaTh ¢ ceprneHTHHOM (cM. m. 316). Ot tak xe
OKpallleHHBIX OHOTHTOB OH JErko OTJIHYAeTCH CPa3y ke B Tex pas-
pesax, rie BHJHA CHAHHOCTb, O CBOEH HHM3KOH, aHOMAJbHON HHTEp-
(hepeHIIHOHHOH OKPACKe; Y BLICOKOABYIPEIOMISIOUIHX XJAOPHTOR HaH-
BbICIIasi HHTepdepeHIHOHHAsI OKpacKa He MOXeT ObTh B HuiMdax
HOPMaJIbHOH TOJUIMHBL BbIlle XKEeJATOH H JKeJATO-OpaHxeBoi. Xearo-
Oypbie XJOPHTBl OTJAHYAIOTCH OT OGHOTHTOB TaK:Ke IO CBOEMY Cla-
Gomy naeoxpouamy. B ceuedusx, OJU3KHUX K H3OTPONHBIM, XJAODHT
or OHoTHTa 0Oe3 KOHOCKONA HIH (PeIOPOBCKOrO CTOMHMKA OTIHYHTL
HeJb3s, TaK KaKk B TAKHX ceueHHsiX HaOJroaaercs y oO0OHMX MHHepa-
JIOB HHM3Kasi HHTep(pepeHUHOHHas OKpacka. Ouenb HesiCHAsI MM caabo
LIBETOBAs MHTEP(EepeHUHOHHAS (DHrypa W NOJOXKMTeNbHbI (Y cpas-
HUTENbHO BBICOKO JBVIPEJOMISIOIIEr0 XJOPHTAa — KJIMHOXJ0pa, KO-
pyHaoduIHTa) 3HAK OTJIMYAIOT XJIOPUTHL OT OGHOTHTOB B TaKHX
CeUEHHAX MOJ KOHOckomom. Ha ¢hegopoBcKOM cTOJMHKe, AABIIH Ta-
KOMy ceueHHio HakJoH B 20—30° okoao ocu H W HAKIOHAS 3aTeM
OK0J0 OCH Y, BHI Ccpady yBHAHMTE BHICOKHE IBeTa y Ouorwia. [Tocnen-
Hu#H, BNpoyeM, NpeBpallasch B XJOPHUT, HHOTAA COBEpPIICHHO MOCTe-
[eHHO yMeHblnaer cpBoe asynpedoMaeHue. Ot ampubONOB XTOPHUTHI
OTJMYAKTCA TOYHO TaK e [0 JBYNPEeJOMJIEHHIO, ‘[0 TOBEJEHUIO
CNaWHOCTH, KOTOpas B paspe3ax aMduboJoB, B OrpoMHOM G60Jb-
UIMHCTBE CJydaes, JaeT Hel mpamoe, a KOCOe IoracaHde; HaKoHell,
TOYHBIMM METOJAMH 3TH MHUHEpaldbl OTJAHUAIOTCH IO YIAYy ONTHYE-
CKHX ocelt (v am(puOOJ0B C MajablM yriaom npenomieHue OoJabiie,
yeM y ar000ro 3 XJOPHTOB) H MO NPEJOMJIEHHIO, KOTOPOE TOJIbKO
V JBYX XJOPHTOB, H TO OY€Hb PeAKHX (Aa(hHHT M TIOPHHTHT), MOMKET
noxoaute a0 1,66. Haxowneu, XJOpUTH OT TYypMaJHHOB Cpa3sy ke
OTJAMYAOTCH TIO0 CBOEH OHMOTHTOBOH cxeme abGcopOuuu, Mo AByHpe-
NOMJIEHHIO ¥, BOOOIIE, MO XAPaKTEpPHLHIM CBOHCTBAM TypPMalHHA
(cM. xpynkHe cawjabl — 1. 364).

323. Uro xacaercs pasiHyeHHS OTAENbHBEIX XJOPHTOB JApPyr OT
JIpyra, TO 3Jiech BCTpedalTcsi B OOJBIIHHCTBE CAy4deB TaKHe Ke
TPYAHOCTH, KaK M Juisi cepneHTHHOB. M3 mpuanaraemo#t Ha crp. 170—
171 TabAMuKW OTJAHYHME 3ITO YCMATPHBAETCH JErKO.

F'nayKOHHT

324. CaenywomuM MHHepanaom OyierT rAAYKOHHT, BOJHBIH CHIH-
KAT Kajusl, TPEXaTOMHOro jKejesa ¥ allOMHHHA ¢ npumecbio FeO,
MgO, CaO, MnO u Na,O,




. Cunronns nemspecrHa, O6pasyer MeJKHe OKPYICHHBIC HJIH He-
. TIPaBHIbHO-H30METPHUECKHE Tedbla PajHalbHO-JYYHCTOrO H CKOPIY-
- NIOBATOIO CTPOEHHW#, BCErja MPeiCcTaB/sis arPeraT MeJKHX 3epHbIIIeK.
Liger 8 wande nmoaoben TakOBOMY ke y XJAOPHTA — KEJNTO-, CHHe-,
. TeMHOBeJeHblH, pejKo Oypo-seneHblit. [lreoxpousm samerusiii. [lsy-
. mpexomaedne Bricoko — 0,020—0,030, npuyem BoO Bcex cayuyasx He-
- GoJbIIME 3ePHBILIKM 3TOr0 MHHEpaja pacnajaloTcsd B CKPeIleHHbIX
. HHKOJISIX Ha PfAJ O4YeHb MEJKHX Pa3jHYyHO MOJAPH3YIONIHX y4acTouy-
KOB. JIBYOCHBIN, OTPHUIIATEbHBINA, C YIVIOM ONTHUECKHX ocefi 0—40°;
Ng or 1,610 no 1,645, Np — 1,590—1,615. J
3 Munepan HCKJIIOUMTENBHO OCAJOUHOTO MPOMCXOMKIAEHHS U HCKIIO-
yHTeNbHO ke (?) oOpasyerca B Mmopckoit Boje. [loutw Bcerja
B acCOUHalM¥ C MOPCKMMM paKkOBHHaMH, TaK KaKk 110 HOBEHIIHM
HCCJEIOBAHHAM TPEJCTaBAfeT IMPOAYKT H3MEHEHHS 3KCKPEMEHTORB
~ MEJIKHX MOPCKHX OPraHM3MOB; M0 KpaliHeH Mepe SfNOHCKMHA yueHbii
- HaOm0Jaa B COBPEMEHHOM MOpe BCe NMepPexOjbl OT COBEPUIEHHO He-
H3MEHEHHBIX [IADHKOB 3KCKPEMEHTOB K WYHCTBIM TIAYKOHHTOBBIM
mwapHkaM. MuHepan IHPOKO pacnpoCTPaHEH B 3€J€HbIX, TIAYKOHH-
TOBBIX MecKkax mopei. Hepeako Bcrpeuaercs g mepredsx # 1. 1. Ot
XJA0pHUTa TAAYKOHHT OTJAH4YarT (opMa M MeJdxOoarperaTHast JIOJdspH-
3alMs C BBICOKMMH LBeTaMH HHTepdepeHuuH. YXKe HTaBHO OTMeua-
J0Ch, UTO FIAYKOHHT MOMKET 3aMeilaTb HWHOrAa Apyrue MHHepaJb:.

‘B mocaennee BpEMs IIPHBEIEHO 3aMCII€HHE TINVIaYKOHUTOM TIHPO-
KCEHa. |

L

BuorTurts

325. Tlepeitnem Tenephr ¥k OHOTHTAM, rpynne MUHepajioB, cOCTa-
BIASIIOUIUX OKOJMO 4% Bceit Macchl MHHEpPaJOB 3€MHOH KOPBI, T. €.
oueHb pacrnpocrpaHeHHblX. CocTaB GHOTHTOB MOKHO NPEACTABUTD CAa-
FawUMMCsl M3 JIBYX MOJIEKYJ, BCTPedawIHXCsd OTAEJbHO B BHIE
muHepasos:  daoronur — K.H,ALMg.(SiO,), *u aenugomenan —
K.H,ALFe,(Si0O,)s (anuut no Yuuueaay), npuuem AL.O; MOXer B 1IH-
pokux npegeaax 3ameuiarbes Fe.O, (moutu po 20%), Mn.O, u, Be-
posito, Ti.O,; FeO u MgO zamemaiorca MnO (no 21i% Bmecte
¢ MnJD,), CaO (mo 14% c aumxom), K,O — oxucsio Na (zo 6%'
¢ aumkom), H — dropom (xo 5,5%) u SiO, moxer samemarbcs TiO.
(1o 12,5% Bcero THTana, nepeurcaentoro Ha TiO.). Boo6uie cocras
CHJIbHO MW3MEHYMB, M MOHO, HanpHMmep, BooOiule yKasaTb, 4TO
B rpynne OHOTHTOB KOJAMYECTBO TIJABHBLIX COCTABHBIX 4acTed Me-
HsieTes TpyGo B caeayiomux npejenax: MgO or 1,56 no 27,5%, FeO
or 5 1o 25%, Fe.O, or 1 no 20%, TiO. (secb Ti) o1 0 n0 12,5% u 1. 1.

Ha6monatorcs takke (Tporep): 0,03—0,2 V.0,; 0,02—0,2 Cr.O;;
0,09—0,2 Cr.O,; 0,01% SrO; 0,1—3,0% BaO u 0,1—20% F.

Cuuronuss OHOTHTOB  [CEBJOTeKCarOHaJbHasg, MOHOKIHHHA.
Berpeuaercsi MHHepaa B BHJE IJIACTHHOK, TaGauuek, yemyek, pose-
TOK, JHUCTOYKOB, DPEAKO B BHAE NHPaAMHJAAJbHBLIX AW Ooxee WM
MeHee HM30METPHUHBIX KPMCTallI0B; B paspesax waddoB moayda-
JOTCS MHOT/4 MpPABHJbHBIE WIECTHYTOJNbHHYKH, POMOBI, NMPAMOYroJb-
HHKH, NOCAEJHHE [0 KOPOTKHM CTOpOHam’  OGBLIYHO COBEPLICHHO
HENMPaBHABHO MM 3Ur3aroo6pasHo OrpaHHYeHHble, H cosepmemig
HENPEBUILHO  OrpaHHueHHbie  (OPMBI. . CnafiHocTh B BBICIIE
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CTENEHH COBEpIIEHHAs MO TPeTbeMy nHHakoujy. B paspesax, rae
OHa BH/IHA, MOracaHHe Bcerja IpAMOe 3a HCK/AIOYEHHEM Ieaou-
HBIX MOpoJ H Jaamnpodupos, rae gocruraer 7—8°. JIBoliHHKM TO
CHIOAAHOMY 3aKOHY (CM. MYCKOBHT, XJIOPHT) HaOJMIOAAIOTCH MOYTH
TOJABKO B JaMOpo(HpPax H UIEJOYHBIX MNOPOXAaX; B IPAaHHTAaX, AHO-
pHTax, rHeiicax u T. A. JBOHHHKH HCKIIOUHTEILHO PeJKH.

326. liper o0O6biuHO Oyphii pasHLIX OTTEHKOB, Takke Oypo-
KpPaCHbIM, OpPaHXXeBO-KPaCHbIH H KPacHO-OPaHMKEeBbIH, JAOBOJbHO HH-
TEeHCHBHBIH, HHOT /A [IOYTH 4epHBIH, Henpospaudblii. OT Oyporo nsera
HaGaAal0TCA BCe INepexOAbl K 3eJeHOMY, NpPHYEeM IMOYTH YHCTO
3eleHble, BCerja MOYTH KeATOBATO-3€/eHbl¢, OHOTHTEI CPaBHHUTEIBHO
yacTbl B KPHCTAWJIMYECKHX C/IaHIAX, KOHTaKTHbIX M BOOOILe Mera-
MOP(HYECKHX I10POJaX, a TaKKe BCTPEYAIOTC HE OYeHb PEAKO
B KBapLeBbIX OJHIOKJAa30BbIX AHOPHTAX, Ha3bIBAEMHIX HHOrjaa MmJja-
THOTPAHUTAMH M TPOHbEMHTaMH, HHOIJA B rPaHOJHOPHTAX H JaMIIPO-
¢upax. B reojsorrueckn s(Q(y3HBHBIX MNMOpOAAxX 3eleHblit OHOTHT,
NOBHAMMOMY, COBEpIIEHHO He BcTpeyaeTcs. MCKIouuTeNbHO TakKe
peaKo OHOTHT HMEET CHHHH OTTeHOK (0OBIYHO—OYpOBATBHIA H Kel-
THIH), KaK NpHMech K 3eqeHomy usery. Hakoweu, 6/egHbIH, HHOTAA
ouyeHb  Oaexubiii, OHOTHT — PO30BaTbIH, po30BaTo-0ypoBaThIi
H T. A.— BCTpeuaerc B KPHUCTAJJIHYECKHX H3BECTHSIKAX M JaMIpC-
(upax, — 3/lecb OH HepeAKOo OblBaeT 30HAJBHBIM, 4YTO OYE€Hb Xa-
pakTepHo aasa OHoTHTOB JamnpogupoB M GoraThlXx GHOTHTOM rpa-
HHTO-NOP(QHPOBLIX MOPOJ (ACXHCTOBBIX, NEPEXOJHBIX K JHACXHCTO-
BbiM). ¥ aoronuToB usBer oObiuno OJsegHee, YeM Yy OHOTHTOB;
OpaHXKeBBIl LBeT, [OBUAMMOMY, CBsa3blBaercd O0O0JbIIEA YacTbiO
¢ npumecbio tHraHa B ¢opme TiO,, momxer Obith Ti,Oy u (?) TiO.

327. [lreoxpouaMm, paxe s O6GaefHO OKpalleHHbIX+ OHOTHTOS,
OyYeHb XapaKTeped Masi 9Toro Haubo/ee MACOXPOHYHOrO MHHEpana.
Cxema abcopbuun Ng=Nm > Np, npuuem no Np user Becbma cJ1a-
Obrit, ¥ MHHEpaa MouTH OecuBeTeH; HHAue roBOpPsf, B YAJHHEHHBIX
nNpaAMOYroJbHUKAX pa3pesos, rje BHAHA CHAHHOCTb, MHUHEpaa MpPH-
obperaeT B npoxojdlleM cBete HauboJee TyCcTyld OKpPacky B TOM
NOJIOXKEHUH, KOrJa KoJebaHus moJspu3aTopa MapajiesbHbl CMafHo-
CTH HJH JJAMHHOM CTOpOHe paspesa. Ity cxemy aGcopOUHH MOXKHO
HasBaTb OHOTHTOBOH, H OHA — B MNPOTHBONOJOXHOCTb TYPMalTHHO-
BOH — CBOICTBEHHAa OrpoMHOMY GOJLIIMHCTBY BCeX nmopojoobpasyro-
mux MuHepaJtos. Hecmorpa Ha 6oabluyi0 pacnpocTPaHeHHOCTh 3TOrO
MHHepana, ykaseiBaemass GHOTHTOBasA cxema abcopOuUHH Hapyllaercd
HCKJIOUMTENbHO peaxo. Mue u3BecTHbl — BO BCeil -MHPOBOH JHuTEpa-
Type — TOJbLKO NATH CJyuaeB, Korjga y OHoTHTa Habawojganack Typ-
MajiuHOBasi cxema abcopbuun. K coxanenuio HEsCHO, ¢ YeM OHa
CBSI3aHa; MHOIIA NMPUMECh OKHMCJIOB Maprasia MyTaeT BCe IBETOBLIE
(abGcopOuUHOHHbIE) OTHOLIEHHS; KPOME TOrO, CJAEAYET OTMETHTh,
YTO NPH CPABHHTENLHO 3aMETHON NPHMECH THTAaHA HHUKOrJa He ompe-
JensieTcs Jaxe B aHaJM3ax OTAEabHBIX OHOTHTOB (a He MOpPOA),
B KAaKOM BHJE 3TOT 3JaeMeHT BXomutr B cocrtas GuortuToB (TiO,,Ti,0,
uiu paxe (?) TiO). Ouenp xapakrtepHbl s GHOTHTOB MJIEOXPOHY:
Hele 000J04YKH, T. e. OoJee rycras oOKpacka MHHepaja HEMNocpen-
CTBEHHO OKOJIO BKJIUYEHHH, B HEUIHPOKOM KOJble (B paspese), H3Me-
pPsIEMOM €OTHIMHM H TBICAYHBIMH JOJASMH MUaauMerpa. Yamie Bcero
OHH 00pasyloTcsl OKOJO BKJIOYEHHH LHDKOHA, 3aTeéM OpPTHTd, PEAKO
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- cpena W anartuTa, npuueM HaOMIONAETCH — Pjie 3T0 MOXHO OBIIO
YCTAaHOBHUTBL oONpejaenaeHHo (wBelfuapckue NOpPoOJbI) — COOTBETCTBHE
MeX 1y BO3pPacTOM MOPOJ H HHTEHCHBHOCTBIO OKDPAacKH H UIHPHHOM
obonouex. DTO MOHATHO M3 TOrO, 4YTO IIEOXPOHMYHEIE JBOPHKH
o0ycaoBaeHbl JAEHCTBHEM PaJHOAKTHBHBIX [IPHMeced yKa3aHHBIX
siaoveHui. Tak kak OBIBAIOT M NMHEBMATOJHTOBBIE LIMPKOHBI, TO Ta-
KHM KOppeJsiHsIM ejBa JH MOMKHO JOBepsThb, II0KA He OnpejeneH
TOYHBIH XHMH3M BKJIKYEHHH.

328. B cBA3H cO BceM BHIIIECKA3aHHBLIM TMOHATHO, YTO OMNTHYE-
CKHE KOHCTaHTbl GHOTHUTOB CHJIbHO H3MeHuUHBHL [IBympenomienue
Goabmero yactblo koaebuaerca B npegeaax ot 0,040 mo 0,050. Hdas
CBETOMNPEJIOMICHHsT NPUBOAATCH Takue IHGPLI:

¢aroronutr — Np or 1,534 no 1.565;
Nm = Ng or 1,565 no 1,606;

senugomenad — Np ot 1,598 no 1,630;
Nm=Ng ot 1,630 no 1,690,

npuuem ana Nm = Ng paiorca uudps 1,73! u naxe 1,75! Ounaxo,
nocaefnue aBe UMPpel enBa JH BepHbl. OOGBIKHOBEHHO MpPEJOMJE-
HHe — Gonee uAM MeHee NPHGAU3UTENBHOTO COOTBETCTBHS HeT—
YBEJHYHBAETCS BMECTE C yBeJIHYEHHEM Kesesa, 0COGEeHHO OKHCH, H,
BEPOATHO, TaKXkKe THTaHa, TaK 4TO y (JOronMTa MeHblle, yeM AAd
OHOTHTOB M, KOHE4HO, aenuaomenadoB. Obnuunie nudpe Aas GHO-
THTOB:

;‘r'.*
|
|

Np—1,56—1,60 u Nm = Ng — 1,60— 1,66.

[locrosiHHO HE3HAUWTENEH YrOoJ ONTHUECKMX oOce, KoJeGaiouHica
B orpomHoM GoabLIHHCTBE ciaydaeB B mpeaeaax ot 0 mo 10°, ouenb
peako mpesbiiiasg 3Ty HH(PY (1amMnpodHUphl, LieJOUYHbIE NMOPOALI) H
JOXOJAs B COBEpUIEHHO MCKJOYHTEIbHBIX Cayuasx a0 42°, mnpuuem
BO BCeX CaIyyasX yroJa 3TOT OTPHLATeJbHBIH.

329. OzxHako, H3MEHUYMBOCTh KOHCTAHT MBI MOKA HE B COCTOAHHH
naxe rpybo CBs3aTh C COCTAaBOM OTZAEJAbHBIX MWIEHOB Tpynnsl. 3T0,
BIIpOYEM, TIOHSTHO M3 TOrO, uTO, OCTABJfAf Ha)Ke B CTOPOHE BJAHA-
HHE PAa3JHYHBIX XHMHYECKHX CBfi3eH, Mbl HMeeM 3J1eCb CAHLIKOM
MHOI'O HE3aBHCHMbIX XHMHYECKHX TMEpPeMeHHBIX, a KOJIHYeCTBEHHO
oilpeeaseMblX ONTHYECKHX HE3aBHCHMBIX MEepeMeHHLIX Y Hac BCEro
TPH — TPU MOKasaTeast MpeaoMAeHHs (Laxe COOCTBEHHO JABa, TaK
Kak Ng = Nm), Kk KOTOpPhIM MOJKHO €lllé NPHUCOEJHHHTh KAYeCTBEHHO
H rpybo onpenenseMble B CYHIHOCTH [Bé MepeMeHHbIe: WBET [0
Ng= Nm wu pucnepcuio. Jlaxe mpus/eyeHHe elle OAHOH KOH-
CTaHTbl — yIJ1a MOracaHus — M CBepX TOr0 YAEJBHOIO Beca He CMO-
xer, Xorsa Obl NPHOJH3UTENbHO, YPaBHATH KONHYECTBO XHMHYECKHX
HEHABECTHHIX C NOMY4YaeMBIMH (H3HUECKHMH JaHHBIMH. 2IT0, Kak

* VKa3BIBaloCh, KacaeTcs MHOTHX MHMHEPanOB H,H3 HHX ocobGeHHO ue-
MIYAYATBIX M MJACTHHYATHIX, T. €. CAUJ, XJIOPHTOB, XPYNKHX CIIOJ,
kortopbie Jlefic ¥ Muj HasBaau oueHb THOKHMH B OTHOUIEHHH CO-
CTaBa MMHEpAJaMM KPHCTAMIHYECKHX chaHues, ¢opmaMy, OCOGEHHO
MPHCMOCOOMEHHBIMA i1 HUX 3anNOJHEHHS JOBOJAbHO Pa3JHYHbLIM
COCTAaBOM.

330. Iepexoas Tenepb K pacnpocTpaHeHdio GHOTHTOB, 1 obGpauty
3JleCh Baule BHHMaHHe HAa OGCTOATENLCTBO, KOTOpOE, OLITE MONKET,



Hago OBLIO YIIOMSAHYTH paHee. A MMEHHO, MOYTH BCIOAY H MOCTOSHHO
NMOBTOPACTCSH, KAaK KakKasa-TO 3aKOHOMEPHOCTD, NOJISIPHOCTD MEXJY
MarMaTHUeCKMMH M THEBMATOJMTHYECKHMH H BOOOILE 3MMMarMati-
HYeCKMMH MHHepasamu. Pesue BCEro oHa, 3Ta mMOJSPHOCTL, GpocaeTcs
B I/lasa B Tpynne MepHA0THTOB: MarMbl 3THX MOPOJ AAKOT [OPOJHI,
noury JumieHHsie Al,Q, u mesouel, a NocTMarMaTHUeCKHEe MHHE-
pajibl, CBSI3dHHbIE C 3THMHM IOPOJAAMH, HEpPeJIKO Kak pa3 Gorarhl
1 ALO, u wesouamu (3MHAOTH, XJOPHTHI, KOPYHALI, aJbOHTHI, ILie-
Jounsie ampudoan). 3arem auabasel, Geauvie Na,O, 1alOT B KOH-
TaKtax ajuHOaH, Goratblie Na,O. HedeauHosbie CHEHHTH, TE, KOTO-
pbie MHE yjaadoch HabmwoaaTh, Bcerja copep:xanu CaCO, Mex TeM
OHH OeJlHBI KaJbllHeM; HaKOHell, IPAHUTHI, MOPOALI, GejlHbIEe OKHCHIO
MarHusi, OY€Hb YacTo INPH OOPOrOBHKOBAHHH MOPOJ HECOMHEHHO
obGorauialoT HX MarHueM (OHOTHT) M T. 1., ¥ T. 1. Bompoc oTHOCHTCH
COOCTBEHHO YK€ K METPOJOTHH, HO MHE XOTel0Ch 00OPaTHTh HA HEro
Ballle BHHMaHWe, 4yTOObLI Bbl HE WIMBJAAIMCh TAaKHM acCCOUHALHAM H
He TepsAJH BpeMsi HA MHOTOKPaTHbie [OBTOPHbIE HNPOBEPKH, €CIH
B NEPHJOTHTAX, HanpHMep, BCTPETHTE KOPYHI, OKOJ0 Ana6as3oB —
oborauenne Na,O, 0KONO rpaHHTOB — o0OrallesHe reaesdepruTom,
XOTd CaM rPaHUT OYeHb Oe/leH JXKeJje3oM, a Taxkxke odorauleHue GHO-
THTOM H T. ., H T. A SIBJ€HHE 3TO MO YACTONH €ro MOBTOPAEMOCTH
MOKHO OBLIO ObI Ha3BaTh NMPaBHAOM NOJAPHOCTH MArMaTHYeCKHX H
3MMMarMaTHYecKHX MHHEDAJOB.

331. BuoTuT — MHHepaJ, JErKo NoAJAMHNACA HW3MEHEHHI0 MO
BJIMSIHHEM 3MHMarMaTHYeCKMX H BTOPHYHBIX Npoueccos. B 3rux
cavuassx oH OJejHeeT W INOCTeNeHHO craHoBHTcH OGecuperHoiM. Ha-
OJI0/1al0TCA TaKKE BCEBO3MOIKHBIE Iepexojbl oT OHOTHTA K XJO-
PHTY, C MOCTENEHHbIM H3MEHEHHMEM BCEX CBOHCTB OMOTHTA, H HEPEAKO
noayyaercs TMoaHas IncepmoMoposa xaopurta mo OuoTHTy. OOBIYHO
6HOTHT 3aMellaeTcs B 3THX cayuagx neHHwHoMm. OQueHb uacTo pac-
nmoiaraeTca MpH 3TOM MO TPEUyHHaM B BHJAE I'PA3HLIX, MOJAYOpO3pad-
HBIX, JHH30BH/JHBIX CKOMJIEHHH H 3epHBIIIEK 3MH/J0TOBLIH MHHEpAT,
TAKOH MENKO3ePHUCTHIH, YTO B MHKPOCKOIIE MNOJy4Yaercs BreyatJe-
HHe Kak Obl 3arps3HeHusi GMOTHTA NIPH NPEBPAIlEHHH ero B XJIOPHUT.
B 3THX rPASHBIX NBLIEOOPA3HBbIX MPOAYKTAX B CKPEILEHHBIX HHKOAAX
BBl JIETKO 3aMEeTHTEe KOe-I'Jleé BHICOKYI0 HHTep(epeHIHOHHYID OKPAaCKy
(mpu GOJBIIHX . YBEJIHYEHUsX), MOoA06HYI0 3muaoToRoi. [To peabedy,
KpOMe TOro, fiCHO BHAHO, 4YTO Y 3THX 3€MJIHCTBIX [POIYKTOB TroO-
pasjgo Bbillle TpeJOMJIeHHe, ueM y GHOTHTa WaH Xaopura. [lo atum
NPH3HAKAM — 4 TakKke [0 OCTaTKaM JIerKo HAeHTH()HIHPYEMOro
3MMAOTA BHYTPH 3THX 3eMJHCTHIX NPOAYKTOB HJH PAAOM C HHMH
B COBEpPLIEHHO OJAHHAKOBHIX YCIOBHMAX — STH B8€MJHUCTblE NPOAYKTHL
HA/l0 Ha3BaTb SMHJOTOBHIMH MuHepaiamu. [Ipu OGosee CHILHOM
H3MEHeHMH 3/JeCh OTIAraloTCH YiKe KaibllUT, BOJHAsA OKHCh Kejesd
u kBapu. Hapsay ¢ anuaoroM Hepejaxo NMPH mnpeBpallenuun OHOTHTA
B XJOPHT 00pa3syloTcs OdeHb. TOHKHE NMPH3MaTHYeCKHe KPHCTaJIHKH,
MFOJOUKH, PYTHJa, HasbiBaeMble CareHWTOM; HHOrZa obpasyercs
cen (cm. n. 255, Kowew). @aoronur MHOrAa MpespallaeTcs He
B MYCKOBHT (34 3THM HaJ0 CTPOrO CJIeJHT5), a B TaabkK. buoTut cam
Hepeaxo 3ameuiaer ampuOOabl M NMHPOKCEHLI, a TaKikKe HHOraa H
OJHMBHMH. 3arteM OHOTHT MOJYuyaeTcsl, MOBHAMMOMY, Kak 3mHMarma-
THUECKHH, a MOKeT ObiTb M pPeaKIHOHHBIH TPOAYKT, MEKAy MarHe-
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 TUTOM, HIBMEHHTOM H OKPYXaWUMMH MNOCAeJHHI MHHEpaJaMH,
. Jaxke naaruokaazamMH. 1o HabJ0JaeTcs B H3BEPKEHHBIX MOPOJAAX.
332. BHOTHT — THIHUHBII MarMaTHYeCKHii MHHEpaJ, TaK Kak
. BCTpeyaercsl B BHJE BKPAIVIEHHHKOB B 3(D(y3HBHLIX TOPHBIX TOPO-
- JaX, OOBIKHOBEHHO KMCJbIX H MPOMEXYTOUHBIX, /IS KOTOPBIX OH M
- xapaxrtepen. [lyrem cyxoro naasienuss nojgoduo amdudony nodayuen
. Obitb He moxer. [Toayyen vepasBHo (BMecte ¢ amduGoaom) u3 Ges-
. BOJHBIX, HO GoraTteix ¢ropoM, cniaBos ([puHropnes). ITo xapakrtep-
. HBIA MHHepaax AJs HauOoJee PacnpOCTPAHEHHBIX MOPOJ — IPAaHHTOB.
"~ Hexoropble cuuTaioT, 4TO BOJA B OMOTHTE BTOPMYHA, H TakHe 3a-
| KJAIOYEHHS BBIBOJATCH IMOTOMY, HTO MNpPH HAarpeBaHHH OH ATAaeT
~ BOJAY, HO CBOJWCTBA €ro NpH 3TOM He H3MEHSIOTCH, eClIM HarpeBaHHe
. HJeT He BblE ompejeneHHoro npejena. OJHAKO 3TO HEAb3sl CUH-
. !TaTh AOKa3aHHbIM, — BOJA B COCTaBe OHOTHTA HECOMHEHHO I:)JIKHA
| CUMTAaThCA MEPBHYHOIM. ‘
o 333. B acddy3uBHBIX rOpPHBIX MOPOJAaX HepeAxKo HabaegaeTcs
. Tak Ha3biBaeMas omauuTH3auusi 6HOTHTA, T. €. NpPEBpAllleHHE E€ro,
yalle BCEro TOJAbKO 10 KpasM, a4 MWHOTJa M Haleno, B HENpO3pauHoe
BEL[eCTBO — MAarHeTHT. JTO NPEBPalleHHe HeJb3s CUMTATh MPOCTOi
KOppPO3Hei, T. €. PACTBOPDEHHEM BCJAEJCTBUE H3MEHEHHA (H3UKO-
XHMHUYECKHX YCJIOBHH: HHOrZA MMHEDPad MOJHOCTBIO COXPAHIET MpH
3TOM CBOM OTpPaHHYEHHs, U MO3TOMY ONAIHTH3ALU €CTh HECOMH2HHO
pacmaj, AMCCOLMALIHS, NPHYEM HAJ0 MMETb B BHAY, TG ONauMTi3a-
WA Yy OHOTHTA NMPOUCXOJHUT HECKOJABKO TpPY/HEe, ueM 3TO OnlBaer
y porosbix oOMaHok. MHorja onauumHsauusa OGMOTHTA NPOMCXOJHT
HaleJ0, HHOT/IA TOJABKO IO KpasM €ro 3epeH; B HEKOTOPLIX nopojax
MOKHO Haba10aTh, UTO POrosble 0OMaHKH OMALUTH3HPOBAaHLI Pe3Ko,
a OHOTHT MOYTH MJM COBCEM He TPOHYT. Beofllle B OTHOIIGHHH Oma-
HHTH3aUHH MHHEPalbl Pas3jienasioTcsi Ha Jerko €M MojAJalolHecs H
nojajaKiHecs TPYAHO; Haubojee Jerko ONaUMTH3HPYOTCa amdu-
6Goubl, 3areM HAYT OWOTHT, POMOWYECKMI THPOKCEH, H TpyJAHee
BCEr0 MOJBEPraeTcs JMCCONHMALWM MOHOKJIHHHBIA NHPOKCEH. 3awme-
YeHO [JaBHO, YTO SBJIEHHS ONALUTH3AIHH, [PH NPOYMX PAaBHBIX
yCJAOBHSIX, OLIBAIOT TeM HMHTEHCHBHeE, YeM CHJbHEe pPaCKPHCTAIIH30-
BBEIBAETCS OCHOBHas Macca 3((y3uBHOM NOPOALL. SIBJIeHHs OmamHTH-
3alKH HaA0 MOCTABUTL B CBfA3b C BLICOKOH Temneparypoit. Korna
M3BEP:XKEHHAs Macca IOAXOJHT K 3€MHOH [OBEPXHOCTH M H3JH-
Baercsl \Ha Hee, HeOOXOJHMO INPOHCXOJHMT CONPHKOCHOBEHHE ee
C KHCJIOPOJAOM BO3[YyXa, T. €. IPOIecC A KHCIeHHus, Bcerja Comnpo-
BOXKJAWOUMIACST BbIeNeHHEeM ouyeHb O0/bIIOr0 KOJWYecTBa Temaa,
TaK YTO JaBa, BLLIHBIIKCb, CHOBA pacKajfdercd. DTO TEIIo fBISETCS
OAHHM M3 raaBHbIX (axTopoB onauutH3anHHd. (Termo NPOHCXOAMT
OT Cropanus, or okuciaeHusn). CaenyOIHM He MEHee BaXKHBIM (haKTo-
pOM ONaUMTH3aLMH SBJIAETCH, KOHEYHO, M CKpbiTasg Tenjora Obi-
CTPOM KPHCTANIM3ALHH IEPeOXJaXKICHHBIX HECKOJbKO paciiaBos,
npejacTaBisgeMblx JasaMH. [loatoMy, ecaH JaBa 3aKPHCTaJIH30BbLI:
BAETCH HA 3eMHOM ITOBEPXHOCTH, a KPHCTaAMHM3anuA B JAHHOM CIy-
yae HaeT OLICTPO, TO TOMKE BbIAeAAeTCA 0O0JbIIOE KOJHUECTBO TEMJIa,
| H Tpouecc, Mo3ToMy, B 60Jee pacKpHCTANIM30BAHHBIX JaBaX A0OJKEH
HTTH HHTEHCHBHEe, YeM B CTeKJOBaThIX JaBaxX. OcraHaBauBaThCA HA
sTOM siBjIeHHH GoJiee moAPOGHO HeT y Hac BpeMeHH (00 3TOM s Tro-
TOBJIO CTATBIO), HO MOMHO CMeJO YTBEPXKJaTh, UTO ONALHTH3IALHA

12 B, 0, Nogousnkos 1780,
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AIBAAETCSl OUeHb BAXHBIM reosornueckum gdxropom, Tak kak Gesy-
CIOBHO HAOJIOLAETCSl TOABKO B 10POAAX, M3JMBIIMXCS HA 3EMHYIO
IIOBEPXHOCTL HJIH 34CTBIBUIMX HAa OUEHL~HE3HAYMTEJNLHOH rayOuHe OT
3EMHOM TMOBEPXHOCTH, Ky/Ja JIOCTaTOYHO CBODOJHO MOXKET NPOHHKATh
BO3AyX. B riy0unHHBIX NOPOAaX, HOPMAJAbHBIX, ONAIUTH3ALHS HUKOT /14
He nHabmojaerca. Ecaum Mbl HHOTZA . H npouteM 00 OMALHTH3ALMH
pOroBbiX 00MaHOK B JHOPHTaX MIH CHEHHTAX, TO BCErJa HYXKHO Tpe-
60BaTh JieTaAbHBIX ONHCAHHH, — B KAKOM 3a/leraHHH HaXOAMTCSA 3TOT
CHEHHT HJIH JHOPHT MO OTHOLIEHHI K JAPYruM nopojaM. Ecau takue
JHOPHTHI MJIH CHEHHTLI C ONAlMTH3HPOBAHHBIMH POTOBLIMH OOMaH-
KaMM JeHCTBHTEJLHO Bbl Oynere HaG/aI0JaTh, TO STO YKa)eT BaM Ha
TO, YTO 3TH r1yOHHHBIE HHTPY3HBHBIE MOPOALI HECOMHEHHO MOABEpra-
JHUCh JEHCTBHIO TeNJa OT KaKoH-HHOYAbL Oauxaimei GoJee MOJOXON
sa¢grpysuBHOi mopoanl. HuHorna ssieHus onauuTH3anMH Haba0OAA-
10TCA Aaxe B OOJBIIMX CPABHHUTEAbHO BKIIOYEHHAX HHTPY3HBHBIX
nopoJ BHYTPH Jasbl. Torza 3To sBIEHHE BHOJHE OOBACHHUMO C (hH-
3HKO-XHMHYECKOH TOYKH 3penus. CHauana OGHOTHT HAM pOrosad
obOMaHKa KpPHCTANIH30BaalCh B rAyOHHHLIX YCIOBHMSX, H MOJyYanach
HHTPY3HMBHAsl NOPOJA, a 3aTeM MNPOHCXOAMJIH SIBJIEHHS JAEHYAALHH
HOPOJA, W NMOPOAbl 3TH OJHKE TOAXOAMIH K 3€MHOH TNOBEPXHOCTH.
flcHo, uto JaBa, M3Bepraplascis B 3TOM MeCTe, MOrJa 3aXBaTHTH
006JOMKH 9THX NMOPOJ, H TOrja OHOTHT H POroBble OOMAaHKH CTaHO-
BHJIHCh HEYCTOMUMBLIMM B YCIOBHAX CHJABHOrO :xkapa 3adidysuu,
BC/IE/ICTBHE UEr0 MOrva mpou3oiitd onauurusauust. Ecau y ac B u0-
pOJie COBEPIIEHHO HOPMAaJbHOTO BO BCEX OTHOLIeHHAX rabuTyca
HaOMIOAAI0TCA sIBJAEHHA OMAlHTH3ALHH, TO 3TA NMOPOJAa HABEPHOE MJH
npejacrasasier codOW JaBy HJIH OCTbIBaja OYeHb HEZAJNEKO OT 2eM-
HOH mnoBepxHocTH. OOparHoe 3akJi0yeHHE HE MMEeT CHJBL, T. €. H3
TOro 0OCTOATENLCTBA, UYTO POroBble 0OMaHKH M OMOTHT He OmAalH-
TH3WPOBaHbl, HEJAL3f JAEJNaTh 3aKJUEHHS, YTO I[OPOJALI HE MOryT
ObITh JABOBBLIMH: 3TO CJA€AYeT H3 TOro, YTO HHOrAa MPH OMAlHTH-
supoBaHHoM aMmd¢uboae OHOTHT ocTaercd HeTPOHYTHIM. C OGOABIIHM
OCHOBaHMEM MOKHO CKasaThb B CJAy4yae poroBoi oOMaHKH, 4TO eCaH
OHAa B JaHHOH mopoje ad¢y3uBHoro rabutyca He ONaLHTH3HPOBAHA,
TO CKOpee BCero 3TO He JjaBa, a Xuaa. §l eme pas moOBTOPSAO, YTO
ONaNUTH3AL NS SIBJASETCS OueHb BaiKHBIM e0JOrH4YecKUM (haKkTopoMm,
NOMOraliuyM HHOTa Pasobparbest B FEOJMOrHYECKOM MNOJMOKEeHHH
JAHHOH MOPOABL.

334. M3 Bcero crasaHuoro sicHo, uto OGHOTHT MMOYTH HE BCTpe-
YaeTcsi B OCHOBHBIX Maccax JaB, T. €. 3(hQy3HBHBIX MOPOJ, H HMEHHO
Jas, a He KakHMX-HHOYAb JKHIbHBIX NOPOX 3(¢y3HBHOrO O0OMHKA.
3eneHple OGHOTHTH, KaK OKAa3BIBAETCS, HEPEJKO BCTPEYAlOTCA B
OJIHTOKI230BLIX KBAPLEBLIX AHOPUTAX M OCOOEHHO YacTo B KPHCTAI-
JHUYECKHX CJaaHmax. B HeKOTOPHIX H3BEPKEHHBIX MOpPoAax, Kak adhdy-
SHBHBIX, TaK ¥ JKWJABHBIX M  HHTPY3HMBHBIX, Bbl  MOXeETe
pabaioaath  HeGoablime Kyuku OGuoTHTa, pa3bpocaHHbE MO
pojio mmMda. ITH KYUYKH COCTOSAT H3 MEJKHX arperaros ImJia-
CTHHOYEK M uellyek OuoTHTa. ITOT OHOTHT OOLIKHOBEHHO 3€-
JIEHOrO LBeTa, HO WHHorjaa OniBaer W Oypbii. MHoraa cosepumeHHo
SICHO BHMJHO IO BCEM COOTHOILUEHHSM CTPYKTYPHBIM H IIO BCEMY, pac-
npefeseHtio 9THX y4acTOYKOB, 4TO OHH —- 3MIHMAarMaTH4ecKoro mnpo-
ucxomaenus. M najo cuurarb, uto GHOTHT, pacnojaralwuiuicsa ra-
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KHMH Y4acTKAMH, BCerja sBasieTCsi MHHEPaJoM 3MHMArMaTHYEecKHM,
au00 MHEeBMATOJHTHYECKHM, Ju0O0 BLICOKO THAPOTEepMalbHBIM, AHGO
KOHTAKTOBBIM., DTO OOCTOATENLCTBO HMHOTJA SICHO YKA3LIRAET, YTO
OKOJIO0 H3yuaeMOH BaMHM HM3BEPIKEHHOH MOPOJAbI JOJIKHA HAXOUThCA
Ipyrasi H3BepXKEHHas Macca, M3MEHHMBIIAs 3Ty NepBy mnopoay. Jo-
IOJHIO ellle, YTO /I POrOBHKOB BeCbMa XapaKTepHO TO, YTO LIOKO-
- napHo-Oypolft MaH GYypO-OpaHKeBblii GHOTHT 3THX NOPOX OOBIKHO-
. BEHHO OBIBA€T HENPaBHJALHOH (DOPMEI, 4aCTO PO3ETKOBHUJIHHIN M, Kak
| B YKasaHHbIX BblIE MOPOJAX, YaCTO COOMpaeTCs B OTAeAbHbIE
gKH 1, .
335. BHOTHT MOXHO cMmemaTh ¢ XJaopuroM. Hapo ckasatb, urto
DBI XJAOPHT, TaKOH Xe OypbIi M TakOro e uBera, Kkak OHOTHT,
Berpeyaeres. Ho OwBaer Oypbiff XJOPHT BeCcbMa MOXOQXHH Ha
eHO OKpalleHHbIH GHOTHT. Cpa3y ye B NPOXOJslleM CBeTe 6po-
aeTcs B IJa3a, YTO TakOH cBeTI0OYypHIl MHHEpaJ MJIeOXPOHpYeT
caa6o. D10 sBJASIETCS TEPBBIM YKa3aHHeM Ha TO, YTO 3TO He OHOTHT.
Caenyer TOJbKO CKPeCTHTb HHKOJIH M HaOmonatb HHTEP(EpPeHUHOH-
HYI0 OKpacKy B TeX paspesax, rJe 3aMeTHa CHafHoCTh, UTOGHI
Cpasy e MOXHO ObLIO CKa3aTh MO HH3KOMY JABYMPEIOMJACHHIO, UTO
. 3T0 He GHOTHT, a XJAOPHT. ¥ GHOTHTA ABYNPEJOMICHHE PEAKD Chy-
- cxaetca Huke 0,040, y xnmopura peako moguumaercs sbiure 0,015 u
 uukorzaa soime 0,020,

336. buoTur MOxHO Taike cMewarb ¢ aMmbuboaom. Tawm, riae
B paspesax HabaI0AAIOTCs TPELIWHBI CHaHHOCTH, TAKOrO CMeIleHHS
ClleslaTh HeMAb3d, MOTOMY uTO B OMOTHTE, KaK YKa3blBaJoCh, [IOraca-
HHe BCErja npaMoe M TOJbKO OYeHb PeIKO B LIEJTOYHLIX MOpojax H
aamnpodupax KoxoauT Ao 7—~8°; 3 poroBbix oOMaHKax moracaHue
OTHOCHTEJbHO TpEeLIWH CIaHHOCTH Pa3pe30B B HCKIIOUNTEIbHBIX CIIy-
yagx MOXeT ObiThb NPAMBIM. 3areM y GHOTHTA NJIEOXPOH3M peaue,
yem y aMpubdoaos. 1o 310l pe3kocTH NJAEOXPOH3MA HHOTZA MOMKHO
B INIPOXOJfLEM CBeTe 3aMETHTb,. YTO JXBa OYeHb OJHM3KHE HA BHJ
MHHEpana MpHHAAMeXKAT — OZMH K amduboay, a apyroi — ouemb
PYCTOH OKPAackH M Pe3Ko IMJIEOXPOHPYIOUHH — Kk OHoTHTy. Ha mpo-
CTOM MHKPOCKONe HMHOrja OMOTHT OT POroBOM OOMaHKHM He yaaeTcd
OTJIHYHTb, €C/IM Pa3pe3oB B IIH(e HEMHOrO H CHAHHOCTH HE BH/HO,
HO TOTJa TOYHBIE METOJbI HCCHAeJOBaHUSA CPasy BBIAEAAT OHOTHT MO
€ro OYeHb HEe3HAYHTeJbHOMY YIay ONTH4YeckHx oceit. Hakouel,
y OHOTHTA ABYNPEJOM/IEHHE 3HAUHTEJbHO BhIlle, ueM y aMmdpubona;
npy 3TOM HAJO HMeTb B BHAY, YTO HEKOT@Lbie POrosbie OOMaHKH
umerorT asynpensomienHe no 0,072, M pPYKOBOACTBOBATHLCA OJHHM
TOAbKO JBYNMpPETOMJEHHEM He NMPHUXOAUTCHA. 31eCh MOMXKHO OTIAHYHTH
OUOTHT OT poroBoit oOMaHKH TeM, uTo Yy OYypoi pOroBoi OOMaHKH
KO3(HLUHEHT NpeJOMJEHHs BBHIIIE H AOXOXHT Ao 1,75, a y GuoruTa
Ko3(uuuenT npeaomyaenus He Boime 1,690 (uudpor 1,7 ¥ Bble He
BHYIIAIOT JOBEpHf).

337. BroTHT MOXHO CMemaTb C OPTHTOM, KOTOPBIfi HHOTAa Obl-
BAET TaK e IyCTO OKpauleH, KaKk GHOTHT, HO NJAeOXPOHMPYET MeHee
WHTEHCHBHO, 4YeM OMOTHT. Y OpPTHTA KO3(DHIHEHT nperoMIeHH:A

1 [lo TakMM OCOGEHHOCTAM, OYeHb X3PaKTEPHBIM KaK Aas 6HOTHTOB, Tak H POro-
BHX OOMaHOK, WHOrla OLIBAaeT COBEPUIEHHO ACHO, 9TO Mepel BAMH He Jammpodup,
a KOHTAKTOBO-H3MEHEHHAA NMOPOAA — OWIMOKH, HHOTAA BCTPEHAUIHECs Aake B 06pas-
LOBHIX KOMAEKLHAX.

10%
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Goablue, H 3aMeTHO MeHbie agynpenomaende, [To omnoMmy aBympe-
JOMJIEHHIO ONSATbL-TAKH CYAHMTb HeJlb3f: Y OPTHTA JABYNpEIOMJEHHE
noxuumaerca A0 30—35 TthicaunbiX. Hakonen, 6HOTHT MOMKHO CMe-
mwark ¢ typManruHoM. TyT raaBHoe oTanuMe Moker GBITH TOJBKO IO
cxeme abcopbuuu,—y GuorHta abcopbudsi GHOTUTOBAs; & ¥ TYpMd-
auHa obpartHas, T. e. TYPMaJIHH Iylle OKpalleH B TOM caAydae, KOrja
JJHHHAs CTOPOHA Pa3pe30B MEepNeHAMKyJaspHA K Ko/JebaHHAM MOJs-
pusaropa. Typmaaud HHKorja He ObIBA€T OKpallleH B wIAH(ax B Ta-
KOH rycToli OyphIil BT, KaKk OMOTHT, HO BPeMeHaMH INIEOXPOHPYeT
He MeHee pe3Ko, ueM MOCJeIHH.

338. §l eule pas mMOBTOPAI, YTO COOTBETCTBHS MEKAY COCTABOM
GHOTHTOB M MX ONTHYECKHMH CBOMCTBAMHM MBI ellle JajeKO He 3HaeM
M MO3TOMY pPa3jquyaTh MOJ MHKPOCKOIIOM BHYTPHUIPYNIOBBIE PAa3HO-
BHAHOCTH TEMHBIX CJIOJ Mbl He B COCTOSIHHM. MOKHO TOJBKO CKa3aTh,
4yTO (PIOrONMUTHI BOOOIIE OTAMYAIOTCH OT OMOTHTA H JenuaoMesaaHa
Mo WX HUBKOMY NpPEJOMJEHHIO H II0 MeHee TIyCToil okpacke. Jlemu-
JOoMenaH oOTad4aeTcd OOJbIIMM nNpenoMiIeHHeM M Oosee TycToH

ompacxoﬁ 1 CBOHCTBEHEH NMPEUMYIIECTBEHHO KHCABIM H IPOMEXKYTO4-
HbIM HNOpOJaM.

Pombuyeckue amMdpudoanbl

339. Ilepexoxy Ttenepp Kk amc¢pubonaM, He MeHEe BaKHOH, uyeM
6uoTuT, rpynne nopoxoobpasyrouiux MuHepanos. Mmelorcs aBa pas-
Jiena POroBbIX 006MAaHOK, KaKk M IHPOKCEHOB: poMOHUYECKHe M MOHO-
KiuHHble. PomOnueckne ampuG0Jbl BCTPEUAIOTCS HECPABHEHHO pelke
MOHOKJIMHHBIX, NpeJcTaBisis co000 pejixHe MHUHEpaJabl, H MOTOMY 1
OCTaHOBAIOCH Ha HHMX Kparko. Cocras Moxer OBITH NpenCTaBleH
dopmynoinn H,(Mg,Fe), [SiO;];, npuuem napsaxy ¢ H, ouenp peako
INPUCYTCTBYIOT ILIEJOYM; YacTh JBYXATOMHBIX OKHCJIOB 33aMellaeTcH
uuorga CaO u MnO; umHOrza B HeGOJBIIMX KOJHYECTBAX IIPHUCYT-
crByior Fe,O, u TiO,, a xo/IHuecTBO IMHHO3eMa B TaK Ha3bIBaeMbIX
KeAPHUTaX NOXOAHUT 10 22%. POpMbl — NPEUMYLIECTBEHHO BHITAHY-
Thie, LIECTOBATHIE M Jaxe BOJOKHHCTHIE; OBLIBAIOT B 3epHAX; OTMe-
YalTCH NMCTOBATHIE MHAMBHAb. XapakTepHa THNHYHas AJs BCceX BO-
obule ampu60J0B NpH3MaTHuecKas cnaiHocTs no (110) ¢ yraom
M1y MJIOCKOCTAIMH MPH3MBI 0KOJI0 55° (54°,5). HaGmonaercs Taxxe
cnafinocts no (010), U oTMeuaercss chHafHOCTb Ke (OTAEABHOCTD?)
no (100). [so#nukoB mHe HaGmoganock. Ilperomaenue KoJeGaeTCs
8 3aBHCHMOCTH OT cogmepxanusa Al,O, u coorHomenus FeO : Mg,
a umenHo, aas Np npusoasarca uudpet or 1,62 xo 1,66 u pas INg —
or 1,63 no 1,70, npu meynpenomaenuu ot 0,013 (MCKyCcCTBEHHBI)
no 0,024.. 3ameuarenbHbl, KaKk U AN OPTONHPOKCEHOB, OTKJIOHEHH:
oT poMOHYECKOH CHHIOHMM, Ha KOTOpBIe Y¥Ke JaBHO YKasbBal
B. B. Hukutun, Muowo wu3aMepsacs B alTalCKOM KOPJAHEPHTOBOM
porosuke yrox cNg=[001] Ng no 12°, Bmecro 0°, tpeGyemoro mis
pomSduecKkoro MuHepana., 310 06CTOATENLCTBO sl MOAYEPKHBAIO, TaK
KaK YKa3aHWI Ha 3TO B HHOCTPAHHBIX CIPABOYHHKAX f1 HE HAXOIHIL
Yroa onTHuYecKHX OCei, KaKk 3TO M CAEAYeT M3 NpeJLIAyIiero, moji-
BEpEH CHJbHBIM KOJe6aHHAM M MeHsercas oOf -+ 74 mo — 56°.
Yaaunende Bcerja MOJOXKHTeNbHOe. B muudax HOpmalbHOH TOM-
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. WHHL oproamduboabl GecupeTHH. ATO MHHEpaXs MeTaMophHye-
CKHX MOPOJ, KPHCTaJIHYECKHX CAaHIeB H KOHTAKTHBIX POrOBHKOB,
. MPOMCXOAAIUX M3 Mopoj, GOoraTeIX MariimeM. 3amMemarT HHOrAAa
. 6orateie MgO nepBHYHEIE MHHEPAJIEl, B TOM YHCJe Jaye SmHMarma-
" THUECKHE CeplIeHTHHEL.
E 340. AntopuaauTaMu  OGBIYHO HA3BLIBAIOTCA  NOJOKHUTEIbHBIE
- oproamubOoabI, WEeAPHTAMH — OTPHUATEAbHbIE, coaepxaniue AlO,.
- Habaonaiotcs, oanako, W orpuuareabnsie (6orateie FeO?). Or
. GecupeTHHIX aM(pHG0JOB MOHOKJIHHHOH CHHFOHHM OHHM  OTJH-
. YalTCA YrJIOM TOracaHHs, pPaBHBIM HYMIO, HJAH OYeHb MaJjbiM
. mpesoMJeHHeM H HHorzxa yraoM 2V; ot GecUBeTHBHIX OpPTONMHPOKCE-
| HOB — CMafHOCTbIO npH3MaTHueckod (56° Bmecto 87°), wacThio (IBY-
. IpeNTOMJIEHHEM M TpeNOMJIEeHHEM W - accouuauuamu, — Gecuper-
: OPTONHPOKCEHHl TMPEHMYIIECTBEHHO MHHEepaasl MarmarHue-

MonokanHHbIe amdbuboabl

341. B ortHomeHMH XHMH3Ma MOHOKJIHHHbie ampuboabl 1o
. CBOEMY COCTaBy TOJKYIOTCH pasanuHo. HMwmeercs wHaubGoxee crapoe
~ ToaxoBanue I, mo xoropomy cocraB amGu6GOJIOB CTPOMTCH M3 TaKHX
moaexkya: 1, CaMg,Si,Opy 2. Ca(Mg, Fe),S,0l,, 3. CaMg,AlLSi,O,,
H 4. Na,Al,Si,0;,, rie B 1 MBI HMeeM MOJEKYAY, COOTBETCTBYIOUIYIO
TPEMOJUTY (MIH rpamMMaTHTy), DAcCMOTPEHHOMY HaMH BHIIIE B
rpynne OecupBeTHbIX MuHepanoB. Ecam B moaexkyae 1 wacte Mg 3a-
Memaercs Fe, To moayuaerca mosexyna 2, COOTBETCTBYIONLAs BCTpe-
yampueMycs B npupojae ambubony — akTHHOAUTY. Moaexyaa 3 npen-
CTABASIET TaK Ha3eBaeMylo UepMakoBCKylo monaexyay. B uncrtom BHAe
amdpubon Takoro COCTABA He BCTpeuaercs. DTa MoJeKyJaa 3 Jerko
NOay4yaeTcss H3 TPEMOJHTA, eClIH B TPEMOJHUTE BO3LMEM OIHY MOJe-
KYJIy ABYXaTOMHOTO MAarHHS H OJHY YeTLIPEXaTOMHOIO CHJIHIHA H
3aMeHHM 3Ty INECTHATOMHYIO TPYNNy JBYMA TPEXaTOMHBIMH MOJe-
KyJaMu TaHHo3eMa (moayyaercsi onsaTth 6-atomuas rpynna). Hako-
Hell, MoJdexyna 4 npencTaBifeT IJABHYI0 COCTABHYIO YacTh IJIayKo-
c¢ana, Mecro maruus ¥ JKeJe3a BO BcexX 3THX (hopMysaax MOKeT 3a-
MelaTh YaCTHYHO MapraHel, MecTO HATPHUA — KaJW# u 4acTbio THA-
POKCHJI M MECTO TPeXaTOMHOTO aJIOMHHHS — TPEXAaTOMHOE KeJe30.
Mo apyromy mpeacrasaenuto I, aHazoruyHoMy TOJBKO YTO TNpHBE-
JIEHHOMY, COCTaB POroBBEIX OOMaHOK MOXHO CTPOHTb H3 MOJEKY/:
1) CatMgFe),8i,0y, u (R;,R").(ALFe”).Si 0y, mnepsas — aKkTH-
HOJHTOBasl, BTOpAas — CHHTArMAaTHTOBas MOJEKyabl. 2TO B CyUl-
HOCTH TO Xe camoe, uTo L
342. Y, maxonel, CyUlecTBYET ellles dX0oe MpeacTaBleHHe O XH-
MHYECKOM MOJIEKYJISPHOM cTpoeHHH aMduboa08. ITO NpeicTaBieHne
nosponasier Haubojaee JErKko MepecuUdTHBATh aHaausb ampubonon
663 OCTAaTKOB OKHMCJOB, YTO OYEHb YaCTO MMEET MEeCTO JIpH nepecde-
tax, ucxonsmux u3 npexacrasaenuit Il u I. Oxmako sjpeck BXOXUT
CAMIIKOM MHOTO MOJEeKYJl W 0oco6eHHo He BHYILIaeT NOBEpHA MOJe-
kyna 6: 1) CaMgSi,O, - 2MgSiO,, 2) Ca(Mg,Fe)Si.O, - 2(Mg,Fe) Si0,,
3) Na(Al,Fe)Si,O,, 4) NaAlOF,, 5) NaSiO,OH u 6) (Al,Fe),0,.
343. Yie pnaBHO, elle B NPOILIOM CTOAETHH, B COCTaB ampu-
602 BBOJAWIH HHOTJA THAPOKCHAbHYIO rpynny. B camoe mocaenHee
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BpeMsi OJHOBPEMEHHO M HesaBHCHMO JBa aBTopa B. E. Warren u
W. Kunitz npuman x Heo6XQAuMOCTH caejylouum o6pasoM mpej-
CTaBJATHL cOCTaBbl amM(pubGoaoB *:

1. Tpemoaur H,Ca,Mg,(SiO,)s — 6ecuBeTHbIiL.

2. AktuHoaut H.Ca.,(Mg, Fe);(SiO,)s — 3enenoBathifl; 3eaeHsblii;

CHHEBATO-3€JeHbIH; CHHe-3eJeHbIH. .
3. I'pronepur H,Fe,(Si0;); — xearosarblii; 3exenoparbiii; Gypo-
BaThIH,

4. Kymmunrtouur H,(Mg,Fe);(Si0;)s — GypoBato-KeaTolil.

5. Kyngepur H.Mg (SiO.); 2.

6. AMpu6oa obbikHoBeHHbi H.(Ca, Na, K), , (Mg, Fe, Al)[(Si,
AlO4], 3.

344. Kax sugute, am¢u6oas npeAcTaBasiior co6oit OueHb CIOXK-
HYI0O B XHMHYECKOM OTHOIIEHHH rpynny muHepanos. [loatomy mHe-
VAUBHTEJbHO, YTO €CTh CTpemJenHe pa3duTh 3t amdubonast Ha 6o-
aAee Mejkue rpymnbl. HauGoaee yaoGHBIM HYMHO -CUHTATH CJAEIYIO-
mee nexaenne (H. Rosenbusch): Bo-nepsruix, rpynmna akTHHOMHTa HJH
JYYHCTOrO KaMHsl; BO-BTOPBLIX, rpynna amcpu60a0B ¢ TpeXaTOMHBIMH
OKHMCIaMH, BXOJISIIIUMH B ee COCTaB, — 9TO Ipynna oObIKHOBEHHOM
poroBoii o6MaHKH M, B-TPeTbUX, LieA0uHble aMubO0Jbl ¢ 3aMETHBIM
KOJHYECTBOM IIEJ0YEH B HX COCTaBe.

B rpynny akTHMHOJHTa BXOJAAT: TPEMOJHT, 0 KOTOPOM, Kak o Oec-
LBETHOM MHHepaje, s TOBOPHJ paHblle; akTHHOAUT (dhopMmyma ero
Oblyia JaHa Bblllie) — MOXeT coaepxartb xo 4,5% IALO, u 2,5%Fe,0,;
3areM KYMMHHITOHHT — H30MOp(Hasa cMeck Kymndepura (cm. Bbillie)
C rPIOHEPUTOM, H TPIOHepHT (cM. Bbimle)., CHHTOHMS MOHOKIHHHAA.
AmbuG0oabl 3TON rPYNNbLl BCTPEYAIOTCH B BHJIE J0BOJbHO YIJHHEHHBIX
INPH3M, HACTOSIUIHX HIJI, H 3TH HIVIBlL H TPH3MBI He HMET OOBIKHO-
BEHHO KOHIIEBHIX rpaHei. YacTo BOJOKHHCTHI, GLIBAIOT B BHAE IlIe-
CTHKOB, CTOJOHKOB, HHOTJA 3€peH. YAIHHEeHHe Y BCeX AKTHHOJIHTO-
BHIX POTrOBbIX OOMaHOK MOJOXHTeJAbHOe. Becbma xapakrepua cmaii-
HOCTh MO npu3ame. [ToBHaAHMOMY, OHA HECKOJBLKO GoJee COBeplIeHHa,
yeM TaKOBas K€ MPH3MaTHUeCKas CHaHHOCTb IHPOKCEHOB, MPHUEM
B OTJHYHE OT NHPOKCEeHa, TAe yroJ npuambl obpasyer 87°, y poro-
BHIX OOMaHOK YroJl MexX1y TPeUIMHAMH NPH3MaTHYeCKOH CrmaiHOCTH
paBeH OK. 56°. Moxer GBITb TaK)Ke XOPOILO BHIPAXKEHHasi Cha-
HOCTb — W BCerja Hajo 3TO HMMeTb B BHJIY — IO BTOPOMY MHHA-
KOMay; 3aTeM HaO/JaaaeTcs AJs pPOroBeIX 0OMaHOK OTAeNbHOCTB MO
TPeTbeMy MHHAKOMIY, MO NMepPBOMY MHHAKOWIY H MO MPH3MaM CHM-
poaa (101). Iasa uumcrbix (6e3 Na,O, Al;O, u Fe.O,) akTuHOIHTO-
TPEMOJIMTOBHIX POTOBBIX OOMAHOK CYIIECTBYET TaKOe COOTHOIIEHHE

1 Takoe npejcTasieHHe OYEHb XOPOINO COTAACYeTCs C POTOBBIMM OGMaRKAMH
KaK nopoaooGpasyomumMu MWHEpaJzaMH; ec1H He BBOJIMTH BOABI B COCTAaB aM(HOONOB,
G110 Gbl TPYAHO MOHATH, MOYEMY OHH Jerde JHCCOUMHPYIOT (0,333), ueM THAPOKCHA-
coaepxaimue 6HOTHTHI. f

2 B uHCTOM BHIe KaK MHHepan He OGHAPYKeH.

3 B camoe nociejHee Bpema o6mas aas BCex POroBbiX 0GMaHOK GopMmyna aertcs
(H. Berman u E S. Larsen) B TakoM Buae:

(Cal Nah Nao'r 0no1 ME, (Mgr Al)l (AI’ Si)ﬂ SIGO2'.‘(0| OHI F)ﬂ' npuyem sie-
MEHTHI, B3AThie B CKOGKH, MOTYT 3amewath OXMH apyroft waueno, u Bciony FeO u
Fe,O; mMoryt samemars coorsercreenno MgO u Al,O;.

/




Mexay coctaBom M Kosduuuentom npenomaenusn (W. Kunitz) (un-

* TepToJIHPOBAHO):
100 moa. 0, Tpemoaura 90 70 30 50 10
NS 1627 1,634 1,651 1663 1674 1,683
Np g o 1,600 v 1612 1,628 +1,642° 1665 ' 1,666

345. BoHHMKH, KaKk y NHPOKCeHa, — TaK HasbBaeMbIH OOBIKHO-

. BEHHBIH 3aKOH, MO IIOCKOCTH NEPBOro MnMHHAaxKoHJa, — HHOTJA MOJH-

CHHTETHHUECKHE C HeGOJIbIINM KOJAMYEeCTBOM JBOWHHKOBBIX TOJOC.
JBOHHMKH BCTPEUAlOTCA H IO TPEeTheMy MHHAKOHAY; MHOrjga BCTpe-
4aloTCAd COOTBETCTBYIOHIHE OTAEeJbHOCTH. /IBOHHHKM OBLIBAIOT HHOrJA
TOHKHE MOJHCHHTETHUECKHe. Maxpockonuuyeck# akTHHOJHTOBBIE PO-
rosble OOMaHKH ‘MOYTH HHKOT/Ad HE OBLIBAIOT YEpHBIMM HIH 3eJeHO-
YEePHBIMH, YTO CJAYXKHT XOPOIIHM OTJIHYHEM OT OOBIKHOBEHHBIX
POroBeIX 00MaHOK, KOTOPBIE HHOI/IA HENb3s OTAHYHTL OT aKTHHOJH-
TOBBIX MHAUYe, KaK TOJbKO MOCPEJICTBOM XHMHYeCKO# npobel. Mukpo-
CKOMHYECKH B INJH(pE OHH peaKo OBLBAKT rycTO OKpamleHbl B COOT-
BETCTBYIOUIHE [BeTa (CM. BHIIIE), ¥ MJICOXPOH3M 3THX AKTHHOJHTO-
BbIX POroBblX OOMaHOK BBIPaieH He TaK pPe3Ko, Kak y OOBIKHOBEH-
HBIX H V, LIEJOYHBLIX, TPHUEM OYeHb XapakTepHa cxema abcopOuuu, —
Ng > Nm>>Np. Bo BcakoM ciyuae, OYPHIX LBETOB Y AKTHHOMUTO-
BbIX POroseix oOManok B maH¢ax He ObBaer. dra cxema abcoph-
IHH SIBJISETCS JJsl TeX W JAPYTHX POTOBHIX OOMaHOK OYeHp Xapax-
TEPHBIM CBOMCTBOM, TaKk Kak 3T0 OBICTPO MOXKHO OGHAPYXHMThL IOJ
MHKPOCKOIIOM M He CMEIIaTh HX C TYCTO OKpAalleHHBIMH MHPOKCE-
HaMH — 3THPHHAMH. YTOJ ONTHUECKHX OCeH V 3TOH Ipynnsl —T. €.
aKTHHOMHTOBBIX POTOBLIX OOMaHOK — oueHb GoJblIofl: oT 75 Ho 887,
OTpHUATeNbHbIH  (OoueHb pexko g0 — 607 — pUANNIWTATUT);
Y KYMMHHTTOHHTa OK. 80°, MOJOKHTENbHBIH.

346. KoaebGanue yraa noracauna cNg = [001] Ng y axTuHOJIH-
TOBBIX POroBuiX o6manox ot 10 go 20°. [laa akTHHOJMTOBEIX pOro-
BBIX OOMaHOK XapaKTepHO CPaBHUTEJLHO BBLICOKOE ABYNPEIOMJEeHHE,
Kosebaromeecss B npexenax or 0,020 xo 0,028, a y rpronepura aBy-
npeaomaenne Beime 0,030 u goxoaur mo 0,045, uem ator amdudoxa
JIErKO OTJIHYAETCSl NPH CBOEH GeCUBETHOCTH OT OCTAJbHBIX POrOBBIX
o6manoK. [lns aKTHHOJHTOBBIX POTOBBIX OOMAaHOK IOKasarteab Tpe-
aomaenus mo ocH Np or 1,606 mo 1,628, mo ocu Ng or 1,632
ao 1,655; y kymmuHrtTouutoB Np — 1,64, Ng — 1,67 u y rpioHepuTOB,
YTO JJsi HHX OuUeHb XapaKTepHo, 3TOT TNOKa3aTeldb 3HAYHTEJbHO
peime —mo Np or 1,640 mo 1,681, mo Ng or 1,67 no 1,73.
(IlTo 3tum uudpam MoxHO OGwiio OB TPIOHEPHTH CMELIATh
¢ 0asaabTHUECKUMH DOrOBBIMH oOMaHKaMHd. ['ploHepuT oOTaHuaeTcH
OT MOCTAEIHHX TeM, YTO HMEET OueHb OJeJHYI0O OKpacKy). XapaKTepHo
JUIsl POTOBBIX 0OMAaHOK, 4TO IJIOCKOCTh ONTHYECKHX OCed COBMajpaer
CO BTOPBIM MNHHAKOMAOM. JlHUCHepCcHsi ONTHYECKHX oced p < Y.
a rpPIOHEpPHUT JaeT p > u.

347. Porosbie 0OMaHKH aKTHHOJHTOBOTO Psija MpPeJCTaBIsAOT CO-
60# aMMUMAarMaTHUeCKH MHHEpaJ, U B H33ePXKEeHHbIX TOPHLIX MOPO-
Jax B BHJE IEpPBHYHOro 3TOT MHHepaa He Bcrpeuaercd. Kpome
TOr0, 3TH MHHEpPaJ bl MOryT ObITh KOHTAKTOBBIMH. ['proHepHT BCTpe-
yaercsi OObIKHOBEHHO OKOJIO pPYJHBIX MECTOPOKIEHHIH, OCTANbHbLIC
pOroBbie OOMaHKM HEPeAKH B KPHCTANIHUECKHX ciaHuax. B wgactHo-

y.



347—3'8 — 184 —
CTH, caMbleé M3 HMX OObluHbIE AKTHHOMIHT M TPEMOJHMT 00pasyloTcs
B BHJIe TPOJAYKTOB B3aMENIEHHs T10 IHPOKCEHAM M OJMBHHY (Tax
Ha3bIBa€Mble MHIHTOBbIE MCEBAOMOP(O3LI MO OAUBHHY, B KOTOPHIX
TPEMOJHT 3aloaHseT MOCHeIHHA Haueno B (opme HrogOueK HIH
OueHb TOHKHX npuamouek). Kak ormeuanoch, aTu porossie 0GMaHKH,
B OTJHYHE OT OOBIKHOBEHHBIX POrOBLIX OOMRHOK, HHKOrja He Obl-
BalOT MAKPOCKONHYECKH UYCPHBIMH MJH 3€JeHO-UEPHBLIMH. AKTHHOJHT
B IMH(e MOUTH BCErja— XOTd H OouYeHb Ciaabo — oKpallleH, TPEMO-
JHT Jo/pKed ObITh B maHde GecusereH. Kak s yxxe rosopui, HHOrZA
AKTHHOJIHMTOBYI0 PpOTOBYI0 0O0Manky OYeHb TPYJAHO OTIHYHTH OT
OOBLIKHOBEHHOH 110 ONTHYECKHM CBOHCTBAM, €CIH JBYIpEJIOMJIeHHEe
oxoao 0,022, a ne 0,027—0,028, undpsl, KOTOPHIE Niad OOBIKHOBEH-
HOI poroBoif oOMauKH INOYTH HHUKOrja He Bcrpedalorcs; OeaHEIE
FeO aKTHHOMHMTBIL MOMKHO OTJIHUHTH OT OGBLIKHOBEHHBIX POTOBBIX
0OMaHOK TaKKe MO NPEeJOMJICHHIO; KpOMe TOT0, aKTHHOJHTHI He Obl-
BaloT B mande oxpamtenst B Oypolit user. Boobme xe GesycioBHOE
OTIHYHE MOXHO MPOBECTH OOJbIIEH YacTbI0 TOJBKO XHMHUECKOMH

a

I

Puc. 33.

npoGoil — OTCYTCTBHE HAH NouTH orcyrcrsue Al,O, B akTHHOJHTE.
Cmaparaurt — U3yMpyaHO-3e/eHblii  (MaKpOCKOMMUEeCKH) AaKTHHOJHT,
TOHKONPH3MATHYECKHIT, 00pasymouidiica GOJablIed 4acTblo W3 JgHaj-
snara B raG6poBLIX MOPOAAX, HO BCTPEUAIOMIMHCH W B KPUCTAJIIHYE-
CKHMX caaHumax. MHorja puaniaroBasi OTJeJbHOCTh B HeM ocTaercs;
CMaparguT OOBIYHO COMep:KHT Heboubinoe koauyecTBo Al,O,.

348. Bropywo rpynny poroBuiXx 00MaHOK MOXHO Ha3BaTh [PVH-
nmoH 0OBIKHOBEHHOH poroBoii odoManku (thopmyna cM. m. 343); 3nech
HabMI0 a0 TCA NepeXoJbl K IEJOYHBIM POTOBBIM OOMankam. M3 pej-
KHX CPaBHHUTENIbHO oxncnoa HabmogarTcesd, no Tporepy (1935 r.):
Ti0O, —0,1—1,25%; V.0,—0,01—0,1; Cr,0,—0,02—0,2; MnO —
0,05—0,3; NiO — 0,01—0,2; Sr0—001—01 " 01-—03%

Ha puc. 33—38 npexncrasiaeHbt HAHGOTee UACTHIE c¢opmer amdu-
6on0B B ropubix moposaax. KomGunanuu puc. 33—36 nawor HanbGo-
Jee XapakTepHble paspesnl. Ceuenne puc. 33 1O TNEPBOMY ITHHA-
KOUIY XapakTepHO Mo cBoell (GopMe HIH TaK, KaKk 3TO BOCNMPOH3BE-
JeHo Ha pHc. 33,1 cnaomIHBEIMM - JAMHHUAMH, HJIH B BHJE TNYHKTHpa
ABCD toro xe pucyHka (uuorja cropousl AD u BC pasBuTHl OUYeHb
MJI0X0). Yrabl — KaKk ¥ jJajee — JaHbl HA PHCYHKax. B atux Gogee
HAM MEHee KODOTKHMX IUECTHyroabHuKax cnainoctd no (110), ko-,



~ HeuHO, He BHAHO (cm. m. 6, BTOpoit aG3aan), m6o oHa HakJOHEHA
. K HOPMaJM K MJIOCKOCTH paspesa nox Z 62°. Eme Goaee cnemudu-
- geH paspe3 puc. 33,/1I: ato cewenne hopmsl Ha pHc. 33 MO MIOCKOCTH,
- moxoGuoit abed. Tlo BCceM 9TUM TPeM pa3pe3aM MOXKHO paclosHaTh
- OmBIIEA amuboJa, xaxe ecqH B paspese He OCTaJOCh H CAENOB
- ero BemecrBa. Paspesor puc. 36, I u I (nepneHaUKyJIspHO K
. TpeTbeil OCH) B HEPa3JOMKEHHBIX aM(pHOG0MaX NOMKHBI HMETh TIPH3-
Pt MATHYECKYI0 CHaliHoCTh, MO KOTOPOH MHHE-

N9 ¢:[001]  pax cpasy pacnosuaercs. To e camoe HMeeT
A CHJIy IJIST TaK JKe PAaclOJOXKEHHBIX CeueHHH

i
dopmer puc. 34,1 (paspes na pwuc, 34,10
’% u puc. 38 (paspes ua puc. 38,/ u Ha

onll8®
f Nm 011
i (73]
- 110 =

124*

| I
= Puc. 34. Puc. 35.

puc. 38, [II; B nocnejHeM ciaydae am(u60J ONANUTH3NPOBAH B KPafX
M HECKOJbKO KOpPpoaHpoBaH). B atux (opMax BHIAHO pasiIHyHOE
passutue rpaneit (010) M mosBJEHHE rpaHy (100), xoTOpast cpaBHH-
TeJbHO PEAKO OplBaeT XOpOIIO pa3BHTa, XOTA H CIYXHT IJOCKO-
cTblo mBa ABOMHUMKOB aM(uOONOB MO OOGLIKHOBEHHOMY. 3aKOHY.

(or0)
A AL O
(110)

ur

Puc. 36.

Kak 8uHO M3 PHCYHKA, TDAHH NPHU3MBI Tpethero poxa [110] scroay
XOpouO pasBUTHl, YTO XapakrepHo Aaa amduG0J0B, H rpaHd 3TH
HHOTJIa TOJNLKO H PasBUTHl Kax Haubojee YCTONUHBLIE B KpH-
CTa/JNIHYECKHX CJaHIaX — CM. CeueHHe Ha pHC. 39 —rje KOHIEeBbIe
rpand (111), (011), (001) oOueHr uacTo0 OTCYTCTBYIOT HWJIH Hepac-
[I03HaBaeMbl N0 OYeHb MJOXOMy pa3BHTHIO. Haxonen, puc. 35 u 33
JAI0T TPH3MAaTHYeCKHe, HHOTAA OuYeHb YJHHEHHbIE (HOPMEI, CHOBA
6e3 KOHIIeBBIX I'PaHei, XapakTepHble A1 JydHCTHIX amdu60oma0B.
PaccmarpuBaembie porosble 00OMaHKH HMeloT cxemy abcopOuuH

Ng > Nm > Np.
[To ocu Ng B 3eaeqom usere HadarojaeTcsi ACHLIA CHHHA OTTEHOK:



no ock Nm B 3eseHoM uBerTe HaOMI0NAeTC MPHMECh KEJATOBaTOro
unu Gyposatoro oTTeHka, 1 Np ObiBaeT COMOMEHHO-XEATOBATOro H
3eJeHOBATO-KEJATOr0 OTTEHKA, HO OYeHb

00"  Gnepnoro, moutu OGecuserHoro. /las

Ol poroBeix 06MaHOK Oyporo uBera o
. Ng sra Oypas oxkpacka OOBIKHOBEHHO
HEeCKOJbKO Tryllle, ueM mo ocH Nm, a
no ocu Np 3t 6ypble OGBIKHOBEHHBIE
1110 | poroBele OOMAHKH ONSITH-TAKH, KaK H

AL
> I% ; K @rﬂj
(S / (100)

[ i\ I

Puc. 37. Puc, 38.

3eJIeHble, TOUYTH OeClBeTHBI, JaBasg Merkuid OypoBaTblif OTTEHOK,
Kak npuMech K Geaomy usery. OueHb XapakTepHO J/s TIEOXPOH3MA
OOLIKHOBEHHOH pOTOBOH OOMAaHKH, YTO OHa He MEeHfAEeT, Kak
370 HaGawjAaercs AJas STHPHHA, B 3aBHCHMOCTH OT HalpapBJeHHd,
XapaKTepa CBOEDO HBETAFT &

(110) Oypas porosasg oOMaHKa MJIeOXPOHPYeT

5503 Nm B GypeIx TOHAaX, a 3ejeHas poropas o006-

o : MaHKa B 3€JeHbIX OTTEHKaX, M BBl He
(110) MMeere MpaBa Ha3BaTh OGBIKHOBEH-

BE¥ES Puc. 39, HO# TaKkylo 3eJeHyl0 POroByio OOGMaHKY,

rae HaOmomaeTcs TPH MJIEOXPOM3Me Mo
OJHOH OCH YHCTHIH OyphIfi LBET, a MO JAPYroH SCHBIH 3eJeHbI.
B OOBIKHOBEHHBIX POroBBHIX OOMaHK4aX HaOa0AAI0TCH, KaK H OKOJO
6HOTHTa, NICOXPOHYHLIE ABOPHKH BOKDYT BKJINW4YeHHH. [las rpynnsb
OOBIKHOBEHHBIX POroBbIX OOMaHOK YroJa IoracaHus TaK e, Kak
H I aKTHHOJHUTOBBIX, He XapakTepeH H MeHseTcs OOBIKHOBEHHO
B mpejenax ot 12 go 25° (kpaiuue npeeiani 9—33°).

349. IToxkasartenp TpenOMJEHHs, H 370 OuYeHb XapakTepHO MIJad
BCeX pOTOBLIX OOMAHOK, SIBASIETCH OYeHb BaXXHOH KOHCTAaHTOH H,
OOLIKHOBEHHO, YBEIHUHBAETCA BMECTE C yBeJHueHHeM eqesza. [as
COOTHOLIEHHS MeXJy KO3(DMIHEHTOM MNPEJOMJAEHHA H COJepkaHueM
JKeJle3a HMeeTcs AuarpaMma, KOTOPYIO f 3/eCh NMPHBOJUTL He Oyay,
HO KOTOPYIO BBl MOJKETE€ HalTH B aMePHKAHCKOM XKypHane American
Journal of Science —rT. 37 3a 1914 r. CooTHoweHuss B rpynmax,
AKTHHOJAHTOBLIX H OOBIKHOBEHHBIX aM(puO0s0B, JaBpaeMble 3Jech
dopaoMm, HegaBHO OBIIH MPOBEPEHLl ABCTPHIICKHM METPOJIOTOM
A. MapxetoM, M_jamarpamva JaeT JOBOJbHO XOpolllee COOTBET-
CTBHE MEXJY COCTAaBOM, BBIBOJHMBIM H3 HabGM0AeHHH Ko3adHIHeH-
TOB NPEJIOMJIEHHs, H JeHCTBUTEJbHBIM COCTABOM DPOroBOH OOMAaHKH,
HaXoOAHUMbIM aHanuTHueckH. ! Tak ke, Kak M KO3(HUHEHTHI Npeao-

I OaHako, ¥ 3fech Haao GuiTh OCTOPOKNHM: NMOMHMO ThTana (1o 19/, TiO,. ecaun
HCKAIOUHTH COPETHT M ApYTHE THTaHCOZepkaiine aMduGoan ), o Bce aMPpuGOAb!
BooGute sxoxst eme Mn, F (noutn no 3%), Na, K, Fe” u Fe''’ n xoaeGnomeecs



MJaeHHsl, KoJaebGutoupecss oObiuHO B npepenax Np— 1,61 u Ng—
1,63—1,70, xapakTepHbl JJasi POTOBHIX OOMAHOK VYrabl ONTHYECKHX
OoCeH, KOTOpble MEHSIIOTCSI B OYEHb IHHPOKHX Mpeaenax, H ecau
B FPyNIy poOroBLIX 0OMaHOK, KaK 3TO H HANO CleJaTb, OTHECTH MOJy-
leJOYHbIe POroBbie OOMaHKH, TO MOXHO CKa3aTb, 4YTO YroJd ONTH-
yeckux ocei G6yaer menstbea ot 35 g0 88°, mpuuem BMecTe C yBe-
JHYEHHeM yraa ONTHYECKHX ocell HabJi0faercs, KaK IPaBHAO, yMeHb-
HIeHHE KOJHuYecTBa Kegeaa. ? §1 rosopio, Kak NpaBujo, T. €., 3HAUHT,
He BCEerja, moToMy YTO, HalpHMep, B MapracHTOBHIX POTOBLIX OOMaH-
Kax, OeJHBIX JKeTe30M, YroJ ONTHYeCKHX OCeH ITOJMOMKHTEJEH;
[paBjia, B 3THX POTOBBIX OOMaHKax cogepxurcs 1o 2% dropa.

350. Ina poroBeix OOMAaHOK XapakTePHBIM IIPH3HAKOM, KaK #A
YKasblBas NpH OGHOTHTE, SABAAETCS ONALUTH3ALHS, KOTOpas HMeer
Ba)KHOe reoJiorHueckoe 3HaueHue. [ToBHAMMOMY, poroBeie 0OMaHKH,
KPOMe HeKOTOPBbIX IIEJOYHBIX, B OCHOBHBEIX Maccax 3¢ (dy3UBHBIX
TOPHBIX NMOPOJ He BCTPEUAIOTCS HHKOFJA, M 3TO HAJA0 TOCTABHTH
B CBfI3b C TeM, YTO GBIIO CKAa3aHO OTHOCHTEJIbHO OMALHTH3ALHH NPH
onotute (cM. m. 333). [ToaToMy Mo NMpPH3HAKY HAXOMXJAEHHS B OCHOB-
HOH Macce MOP(HPOBBIX MOPOJ POTOBEIX OOMAHOK JErkKo, B HHCIE
IPOYUX NPH3HAKOB, pasieasTh NOPOAbI reoJorHYeckH 3((ysHBHEE,
T. €. H3JUBIIMECST HA 3eMHYI) MMOBEPXHOCTb, OT MOpPOJ, KOTOPHIe
00pasvIioT XHJB, H OT MKHUJIBHBIX MOPOX B CMBICAE NMOPOJ COIPO-
BOXJAawmuX. Eciu B Mesko3epHHCTONH OCHOBHOH Macce NopdHpPOBOi
NopoAabl HaXoOAsATCsA B 3HAYUTEJIbHOM KOJH4YECTBE porosbie OGMETH(H,
TO MOXHO CKa3arb, YTO 3Ta MOP(HPOBasg MOpPoJa He MOKET OBITH
JaBo#, a AoMKHA JuGO 3ameratb B BHJAE KHJBI, AHO0 OTHOCHTHCH
K TaK Ha3biBaeMbIM MKHIbHBIM, T. €. CONPOBOXKIANIINM, HE CaMo-
CTOSITEJIbHLIM NOPOAaM (2CXHCTOBBIM MJH JHACXHCTOBBIM). 3

351. las merporpadha BakHa Tak HasbiBaeMasi ypalMTOBasg po-
ropass o0MaHKa, OTHOCHILAfICA yalle BCero K OOBIKHOBEHHBIM POTO-
BbIM 0OOMaHKaMm, HO HHOrJa Moiker ObITh mNpejAcTaBifoumias cobow
TaKKe H aKTHHOJHTOBYIO POroByl0 OOMaHKy. YpPaqHTOM ClIeayer
Ha3BIBaTh, KaK 310 Jeaana I'ycraB Pose, Takue poropble OOMaHKH,
KOTODEIE TIPEJACTABJAIOT MOJHBIE TMCeBAOMOPGdO3bl M0 MNHPOKCEHY,
a He mnceBAoMOp(} O3l 3aNONHEHHA, COCTOsAIIHE H3 arperara amdu-
60n0BbIX 3epeH. XapakTepHOH s 3TOH pOroBoil OOMaHKH SB-
jasercsa dopma — 3TO paspe3bl MOHOKJHHHOIO NHPOKCEHa, aBrura
WM JAHOMNCHAA (BOCBMHYIOJbHHKH), 3al0JHEeHHble LeJbHbIM KpH-
craaaoM ypaaurta. MlHorja Takue ypaaWThl coliepiKarT BHYTpH cebs
OCTATKH TMEpPBHYHOI0 NMHPOKCEHAa, OYeHb JIErKO 3amedaeMble mo Oec-

cogepxanue H,O. CopeTHT oTiAuaeTca OT obuiknosennofi semeno-6ypofi porosoii
06MaHKH NOBHLIIEHHBM COAEPKAHWEM THTAHA M OKHCHOro exesa. ONTHYECKH HE O1-
A:9MM 0T 06bKHOBERHOTO Gyporo amduboaa.

? Jlng w3Mepeunss yraos 2V caenyer BHOGHpaTh CeueHHs Co caabuiM MAeoxpo-
uamom. Ecam mmeiorcs B paspese rycruie uBeTa H HapALy C HHMH COJOMEHHO-XE-
THIf, TO TAKHE pa3pessl HE NPHromusl: yroa 2V caxnk-AHeM Ha GelOPOBCKOM CTOAHKE
HE ONpeneanm,

2 [loaBnenue seneHn ot poroeol ob6Mankd B OCHOBHOH Macce apdysusHOH
nopofs 9BASAOCE Gbl COBEpINEHIO HENnOHATHHIM: KaK NABHO YiKe NOKa3aHO SKCNEpH-
MeHTanhHO, 3eMenble pOoroBhle OOMAanKH npu Harpesanun Oypeior. OkaswBaercs
(v. E. Barnes), yto npu 5ToM KOBCTHTyIHoHHA# Boua (n. 343) omiaer cBoll KHCAOpOI
na okucrenne FeO B Fe,Og a H, suimeasiercn. [pu o6paTHOM HarpesaHHH B aTMO-
chepe Bomoposa MmuHepaa cHopa seneHeer. Bee 310 xopoilo CBA3bBaETCd € fBIC-
HHAMH onmaunTH3aitiyu (n. 333),

-
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BETHOCTH H BBHICOKOMY mnpenomaennio. s ypazura Takmke Xapak-
TepeH ero uBeT B uUnH(pe — Bceraa rpasHbIi, 3e1¢HOBATHIA, HHOTAA
cHHeBaTHiil. B-TpeTbMX, a5 ypaquTa XapakTepHa HenpaBHIbHAs
npusMaTHUecKas CnafHOCTb, BHIHAA B MONEpEUHHIX paspesax. B To
BpeMsi KaKk B HOPMaJbHBIX POTOBBIX OOMAaHKax TPEUIMHBI CNa#HOCTH
HMEIT B paspe3ax COBEPILUEHHO NpAMblE OrpaHHYeHHs, B YpajauTO-
BBIX POTOBLIX OOMAaHKAaX OHH 4acTo OLIBAIOT HM3BMJMCTH M Hernpa-
BHJbHBI, HATIOMHHAs — B CEYEHHAX C ABYMS CHCTEMAaMH TPELIHH —
NENOYKH. YPAJIHUTOBHIE POroBhleé OOMAaHKH SABJAAIOTCH BCerja Siu-
marMaTHyeckuMH. B BHAe MarMaTHYecKOro MHHepana OHH, KaK H
aKTHHOJMTLI, He BCTpeuaroTcs. Muorjaa ypaauter o6pasyloTes Kai
KOHTAaKTOBEIe MuHepanbl. Hamo Taxke ynoMsHyTb, YTO OHH 4acTo
BCTPEYalTC BOKPYr MOHOKIMHHBIX (P€IKO pPOMOHYECKHX) MHpOKCe-
HOB TOHKMMH O0OJIOUKAMH, FICHO TJIEOXPOUPYIOUIHMH, H B TeX pas-
pesax, rae 3aMeTHa crnaiHOCTb, UMEIOT SICHO MEHbIUMH yroJj rmnora-
caHHs. DTH SICHO MJIEOXPOHPYIONiHe 000JOYKH SIBJIAIOTCS POrOBBIMH
cOMaHkaMH (He cMelIHBaTh ¢ POMOHYECKHMH NHPOKCEHaMH, y KO-
TOPHIX IIEOXPOM3M He pe30K, H OTTeHKH LBETOB He TaK OTYeT-
JUBHI). ~

352. daenur. IDAeHUTOM Ha3bIBalOTCA OGecupeTHblE OOGLIKHOBEH-
Hble pOroBbie OOMAaHKH, BCTPEYAION[HECS B KPHCTANJIHYECKHX WM3-
BECTHAKAX, JOJOMHTAX M KOHTAKTOBHIX MOPOZAX BMeECTe& C KOHTAaK-
TOBBIMH MHHepajaMH, OOraThbIMM OKHCbI0 MAarHHs, a UMeHHO, GHOTH-
TaMH, rpaHaTaMH, WINHHEJAbI0 H T. A. Hexoropele CUMTAIOT 3/EHHUTHI
NEPUJOTHTOB MATMAaTHUECKHM MHHepajoM. IDTo coBepuieHHO 6ec-
IBETHAs porosas oOMaHKa, KOTOPYIO JIErKO CMEINaTh C TPEeMOJHTOM.
Ee MOXHO OTAHYHTH OT TOCJAEJNHEro TaK e, KaK 3Ta rpymnna oTJH- .
qyaeTcss OT AKTHHOJHTOBBEIX POrOBEIX OOMAaHOK, — 1O TNPUCYTCTBHIO
B XHMHUecKOM cocrase ee 'ALO,

353. MMapracaT. 3T0 B3NHMarMaTHueckas porosas o6MaHKa,
OOBIKHOBEeHHAs, T. €. C TPEXaTOMHBIMH OKHCIaMH — cM. 1. 349 Ko-
Hel. B mandge ona seneHas, sejqeHosBaTasg M OueHb peaxo Gyposa-
Taf. XapakTepeH JJIs TMapracuta MOJOXHTENbHHIH Yros ONTHUECKHX
oceli, oxkoso 60°. ¥ros moracaHHs TakKe 3HauMTeNeH, okKoao 27°,
H TapracHT TakKe JaeT XapakTepHYI s HEro AHCIEPCHIO p >,
MEKJY TeM KaK JHCHepcHs p < v XapaKTepHa Ajsi OOBIKHOBEHHBIX
pOroBuIX 0OMaHOK — O4eHb XapakTepHasa B rpynmne amdubonoB KOH-
cranTa. [Tapracut — KOHTaKTOBBLIH MHHEPAJ B KPHCTAAJHYECKHX H3-
BECTHAKAX W PEJKO BCTPEUAaeTCsl B THeMHcax.

354. OGbIKHOBEeHHbIE POroBble 00MaHKH OKpallléHbl B 3€MeHBIH M
Oypelit HBeT pasHbIX OTTeHKOB. Hepeiko B 3eneHBIX pPOroOBHIX 006-
MaHKax HabumojaeTcsi CHHHH OTTEHOK, a B OypniX KpacHoBaro-Oy-
PHIH HJIH OPAaHMEBHIHl OTTEHOK, YTO, MOBHAMMOMY, CBfI3aHO C TeM-
nepaTypoi (BLICOKOH) MX 00pasoBaHusi; 10 KpadHell Mepe OpaHkKe-
LB OTTEHOK B MEPHAOTHTAX M MHUPOKCEHUTAX ABJAETCS YatTO JaMe
npeobaafaomuM. OGHIKHOBEHHEIE POroBble OGMaHKH peako Obl-
BAIOT JIYUHCTBIMH, W eCau HabmioJaeTcd JAYYHCTOCTh, TO CKOpee 3TG
rpynna akTHHOJHTOBBLIX POroBLIX 00MaHOK, HO He Bcerga. O6LIKHO-
BeHHbIE POroBble OOMaHKH SBAAIOTCA XapaKTepHHIM MHHEPAJIOM s
UeABIX TPYIN MOPOJ, JJf CHEHHTOB, JIHOPHTOB, TPAHOJIHOPHTOB M
HX aHaJoroB, JJs JAaMnpodHpoOB — U3 H3BEPKEHHBIX, aMbuboau-
TOB, aM(PHOOJIOBEIX CTaHIIEB H THEHCOB — U3 MeTaMOP(HYECKHX To-
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poa. B ocHOBHOH Macce HM3JMBIIHXCS HA 3eMHYIO MOBEPXHOCTb T0-
pojs oHH He Bcrpeuatorcs. [locae naaBAeHHs BHOBb He KPHCTAMIH-
3ylOTCsl, @ Aal0T aBrHT M MarHeTut (cp. onanutTusauus). Ouenp Xa-
paKTepHa JAJas HWX JHCIOEPCHS ONTHYECKHX oOceil, — Bcerga p<u.
Il1ockocTh ONTHUECKHMX OCeit ABAAETCS BTOPHIM IHHAKOHAOM, HO
GblBaeT M MEePNEHAMKYJAAPHA KO 2-My NHHAKOHMAY, YTO BCTpPEYaeTci
oueHb peako. MurepecHo G0 Obl 8HATh, C YeM 9TO CBSI3aHO. YTOI
noracauusi y Hux or /12 go 25° yroa ONTHUYLCKHX OCEH OKOJO —
80°. ¥ poroBeix 06MaHOK € CHHHM OTTEHKOM YroJ ONTHYECKHX OCed
MeHbllle, YeM [JaeTcsl B CIpaBOYHHKAX, H KoaebJaeTcs B mpexeaax OT
60 no 75°, B TO BpeMsi KaKk y aKTHHOJNMTOBBLIX OH OGBIYHO OoJblle
75°. Ho ator yros y poroBelx O0MaHOK, KOTOpLIE He/Ib3si Ha3BaTh
enfe CTPOro INeJOYHBIMH, HHOTJa MOXeT onycTHTbes jgo 30—35°,
OCTaBafCh OTPHLATENLHBIM.

355. BbazanpTHueckue ! porosbie 00OMAaHKH, BCTpeuaromiHecs Kak
B IIEJOYHO-3EMEJLHBIX, TaK M B L[EJOUHBIX MOPGC/aX, OTAHYAIOTCH
OOJbIIMM COJIepXKaHUEeM IMOJYTOPHBIX OKHCaIOB. OHM MOYTH Beerjaa
coxepxar okucasl THTasa xo 5,6% TiO,, 8 To BpeMsa Kak B OOBIKHO-
BeHHOH poroeo# o6manke — 0,1—1,25% TiO, (nmo Tpdrepy) u 3a-
METHOE KOJHUECTBO Ieqoyed, a Takie odoraileHbl, CPABHHTEJIbHO
C OOBIKHOBEHHHIMH POrOBLIMH OOMaHKamu, xenesoMm. OrtauuarTcs
CHU OT OOBIKHOBEHHBLIX POTOBLIX OOMaHOK HeOOJBLIIHM YoM mo-
racanus, ot 0 no 15°, MHOrJa OueHb BBICOKHM JBYIpeIOMJICHHEM,
poxoasniuum xo 70 TeicAuHBIX. Ho Hajgo uMers B BHyly, UTO €CThb
0GasaspTHYeckHe pOroBbie OOMAaHKH, Yy KOTOPHIX . ABYNpeJOMJECHHE
onyckaercss 0 20 THICAYHBIX. ¥TOJ ONTHYECKHX OCEH, OTpPHHATENE-
HbIH, OGHIKHOBEHHO paBeH oOkoao 80°; uHOrZa OH omyckKaercs A0
50°. Tunuunas GasaabTHueckas poroBas oOMaHKa JIOJKHA HMETh.
60JbIIOH OTPHUATEJLHBIA YroJ 'ONTHYECKHX OCeH, Manblii yroa mno-
racanus — okosao 10—15°, wenpemenHo GOJBIION KO3(DHIHEHT Tpe-
JIOMJEeHHs W OOHApYKHMBATh AMCHIEpCHI0 oceft sanauncoujaa. [peaom-
JeHue 3ToH poroBo#t obmamku mo Ng npoxoaur mo 1,76, nmo Np-—-
1,69. basansTHyeckas poroBas oOMaHKa B OrpOMHOM O6OJbIIHHCTBE
O6nBaer Gyporo usera, KpacHOBaTo-Gyporo M O4eHb PeAKO MOXKET
OLiTh 3emeHoro. Yaie, uem O0OBIKHOBEeHHAsi, OBIBaeT 30HAJBHOMN;
HHOra, Kaxk H GapKeBHKHT, B fiipe ObiBaeT Gypoil, K KpasM 3eJeHOi.

356. BapkeBuknT. Tak HaseiBaerca Oypas W KpacHO-Gypasi poro-
Basi oOmaHka, GasaJpTHUECKas, COJepiKallas 3aMeTHOE KOJHYECTBO
okucu tutasa (mo 5,5% TiO,) u menoueii; mabmomaerca 0,01—
0,1 BeO. XapaxkrtepHelM IJs Hee ABIAETCH TO, YTO, B OTAHYHE OT
6GasanbTHYECKON POroBOH OOMAaHKH, NMpeJOMIEHHE HE MNOXHUMAeTCHd
Beime 1,708 (Np=1,69), HO HAanO HWMETH B BHAY, 4TO Yy Oypoit po-
ropoii 0OMaHKH OHO MOXeT onyckatbes Huxke 1,701. ¥roa ontHue-
CKHX Ocell MOMKeT MOHH3HuThCa A0 31° y Gapkesuxura; aas Gaszajb-
THYECKO#l pPOroBoil OOGMaHKH yraa ONTHYECKHX oceit Huxe 50° a
He BCTpeuaJ HH caM, HM B JHTepaType. DapkeBHKHT HacTosmias mne-
ayulesouHas poroBas oOMaHka, npejcTaBasionias coboil nepexoji
or Oypbelx poroBeiXx oOMaHOK K apdBexconutam. Kax BHIHTE,

! Mo-pyccku caenosano Gul roeOpHTh 6a3ancToBhie. BhTh MOKET €AHHCTBEHHBIM
ONpaBIaHAEM NpHMeHeHus Hemeuxoro cyddukca (Ische) ssaserca To, 470 Gasaib-
TOBHIE POroBhie OOMAHKH BCTpeuaioTCd HE TOAbKO B (asanbray, HO H BO MHOrHX
APYrHX Nopojax (amie3ntax, AalHTax, AnaGasax W T. ).




TOJBKO [B PEAKHX CAyuasix 3TH GapKeBHKHTHl MOTYT ObITh OTJIHYEHH!
OT OOLIKHOBEHHBIX POroBHIX OOMAHOK TOJBKQ OMNTHYECKH, B 60Jb-
WHHCTBE JKE CAYYaeB HX MOKHO OTIHUHTb TOJBKO XHMHYECKHM
aHaJIM30M.

357. KepayTu1amMu HasbiBaloTcsi (a3anbTHUeCKHe pOroeeie 006-
MaHKH, Goratbie OKHCbI0 THTaHa (6—77 u xo 10,3%). Ux nox mu-
Kpockonom oT 06asalbTHYECKHX porosux,oﬁmaﬂox OTJAHYHTL O4YeHb
TPYAHO, — MHOTJIa CHHEBaTHIeé OTTeHKH B OypbiX mnBerax. Yacro
p >v. [lokasarenr Ng ot 1,69 po 1,74. Dto GasanbTHUECKHE POro-
BEIe OOMaHKH C CHJABHOH aucnepcHer OHCEKTPHCC.

Haun6Goaee aerxko or 6Ga3albTHUECKHX POTOBHIX OOMAaHOK OTJH-
4aoTca KaToQOpHTH, Y KOTOPBIX YroJ MOracaHusi M3MEeHseTcs OT
30 no 60°, u cxema abcopOuMu TypMaJauHOBasi, npHuem Nm >
Ng > Np. llpera B uiMdax xpacHoato-OypoBarple. O4yeHb cHAbHAA
Hak/JoHHas aucnepcus. [To cocraBy KaTo(pOpPHUT OTHOCHTCA yXKe K
CNeAyImel Hameid rpynmne fieJodYHE X pPOroBeIXx 00MaHOK, OT-
Beyash COCTaBy NMPOMEXKYTOYHOMY Mexay OapKeBHKHTOM H apdsen-
coHMTOM. Bce paccMoTpeHHble poOroBbie OOMaHKH, B 3aBHCHMOCTH
OT MX IIBeTd, MOXHO CMelaTb, KaK YKas3blBaJOCh, C CEPHNEHTHHOM
(315), xaoputamu (332), 6GuotuTamMu (ocoGenno!, n. 336), arHpHHaAMH
(ocobenno! cm. m. 370, Huxe), opTHTOM (HHXKe, M. 375) M ¢ TypMma-
JAHHOM. ¥ TypMalMHa TypMaJHHOBas cxema abGcopObuuu, v amdgubo-
JioB (kpome katodopuTa) — OHOTHTOBASI, M 3TO OOCTOATEJNBCTBO
CAYXKHT HAMJAYULIHM W NPOCTEHIIMM OTJAMuYHeM. TypMaJuH — uTO
TaK¥e MNPOCTO 3aMETHTb — OYEHb 4YacTO HMeeT HEeOJHOPOJAHVIO H
MEHAIMYIOCS B OJHOM 'M TOM K€ 3epHe OKpacky, aM(puboa Moxer
OLITH TOJBKO 30HAJbHLIM. B OTUeTIMBO yIIHMHEHHLIX paspesax Typ-
‘MalMH JfaeT Bcerja npsmoe, amdpudonnl (3a HCKIOUEHHEM HEKOTO-
phIX GaszanbTHUecKHX) OoJablleld yacThio Kocoe yracaHue. Haxowxern,
IIPH TOUYHBIX MeTQnaxX TYpPMalWH OJHOOCEH MJM TMOUTH OJHOOCEH,
aMpuboabl OTYETIHBO ABYOCHBI (cM. Taxke mm. 363 u 378).

llenousnnie porosbie 06MaHKu

358. Tperbsi rpynmna porosbiXx O6GMAaHOK — 3TO MHIEJOYHBIE POro-
sbie o6Mmankd. [lns GOAbIIMHCTEA M3 HHX OYeHb XapaKTepHHl cJe-
Ayroine obipe BceM MM CBOWCTBA, CPA3y BHIAEJAIONIME MX OT Ipe-
ABLAYIIHX Ipynn poroBeiX o6MaHok. Bce aTu cBodicTBa OueHb JErko
O00HapyKHBAKOTCA MOJ MHKPOCKONOM, M MO3TOMY HMX Hax0 BCerja
HMeTb B BHAY, uTOObl He NMPHHATH Kakyr-HHOYIb pOroByilo oOMaHKY,
NOXO0XYI0 Ha OOBIKHOBEHHYIO, 3a 3Ty CaMyl OOBLIKHOBEHHYIO pOro-
Byl oOmaHky. Ileppoe — 3T0 aucnepcusi ONTHUECKHX OCed, MMe-
masi a8 MHOTHX M3 HHX Xapaktep p >v. Bropoe, 4TO OYeHb Xa-
pakTepHO, 3TO cxema abcopOuwuu, obpaTHas TaKOBOH e Aas Tpe-
ABIAYIIHX rpynm,“T. e. Np > Nm > Ng. 3ateM oueHb XapaKTepHO —
H OUYeHb JIErKO VCTaHaBAHBAeTCA JlaXe Ha IMPOCTOM MHKPOCKONE —
oTpHuaTeJbHOE yAduHeHwe. W, maxkomen, nas 1IEJIOYHBIX POTOBHIX
06GMaHOK XapakTepHO ellle NMPHUCYTCTBHE B IBETAX MJIEOXPOH3Ma CH-
Hero W MHorjga (HOJETOBOTrO 1BeTa; (hHONETOBLIE, CHPEHEeBBIE H T. II.
[(BETa WAH OTTeHKH (B WaH(dax) onmpefeleHHO YKAa3bIBAIOT Ha Iie-
JOYHOCTD, UTO KACACTCSl CHHHX LIBETOB, TO NMOCJAeIHHE JTOMKHBI OHITH
B HACTOSANINX LIETOYHBIX ampuoo.mx 0YeHL TYCTBIMH, MOYTH HENpo-
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8pauHbIMH, €CAM JKe CHHHE LBeTa Herycrbie, TO /i OTHeCEeHHS K
WEeTOYHOMY PAAY HEOOXOJHMO HAJHYHE SICHOH JUCTIEPCHH OHCek-
TPHCC; B MPOTHBHOM cayyae — 6Ge3 HajiuuHs (DHOJETOBBIX OTTEeH-
KOB — CHHHH aM(PHOOA MOMNKET OKa3aThbCsi MOJYIIENOUYHBIM, 4 HE TH-
MHUYHBIM LIEJ0YHBIM. BOT no 3Tum cBO#HCTBaM, J[€rko, “NOBTOPSIO,
NPOABJAEMBIM 10J MHKPOCKOMOM, Bbl BCerja He OLIMOeTeCch, NPHHSAB
poroByio 00MaHKY 3a HIEJOYHYIO.

359. Ha mepsoM Mmecre ujeT riAayko(aH MM HATPOBO-TAHHO3E-
muctas porosas obmanka, Gopmyna xortopohh (Knnitz):

H,Na, (Al, Fe), (Mg, Fe), Siy Oy

HaGmoaaercs Bcerga npumech pUOEKHTOBOH MOJIEKYABI H aHTO-
(UATHTOBOH MOJEKYJIBl, ¥ BOOOIIe HMEITCA [epexokbl B pPsAY
- racTaibJuT-rNayKo(aH-KpOCCHT-POAY3UT H, HaKoHel, pubGexkur. CHH-
FOHHS MOHOKJHHHAA — MOYTH TOJbKO CTOJGYaTble H JYUHCTHIE KPH-
CTa/Ibl M arperarnl. Y QJHHEHHE y 3TOH WleJouHo# porosoil 006-
MaHKH NOJMOXMTeabHO e, [IBOHHUKH pelKH, HO TaKkHe Ke, Kax
H Y OOBIKHOBEHHBIX pOroBbiX oOMaHOK. Np==1,621 u Ng= 1,639
v, HauboJiee uHCTOl pa3HOCTH, HE cojepmauleit xene3a. Llgera nieo-
XpOH3Ma 3TOH POroBo#i OOMaHKH Pe3K0 OTJMYHBI OT NpeablAyIIHX,
HO cxema abcopouuu Ta e Ng > Nm > Np: no Np — oueHn cBer-
JBIH 3eJeHOBATO-XKeATOBaThli, Mo Nm HaGaopawTca (UOJETOBBHIE
OTTEHKH M 1lBeTa, W 1Mo ocH NE cuHHe 1Bera OoJbllel W MeHbIIef
rycrotbl. Tak 4TO MO OJAHHM YXKe IBeTaM MJIeOXpOH3Ma 3Ty POro-
BYI0 OOMaHKy MOMKHO Cpa3y e OTJIHUYHTL CPeIH JPYrHX.

360. ¥roa mnoracauus (001) Ng=cNg=4—16"; usmensercs,
MOBHAHMOMY, B 3aBHCHMOCTH OT NMPHMECH KeJe3a. YToa ONTHYeCKHX
oceit orpuuarenbHulii © MeHserca or 0 moutH go 70°. [laockocts
ONTHYECKHX OCeH mapajieabHa BTOPOMY NHHaKouay.! lIBynpeaom-
aenrve ot 0,015 mo 0,022. Haxkaounas JgHCNEpPCHsI CHJAbHafg p > v,
CpojicTBa, KaK BUAWTE, H3MEHUYMBBI H 3TQ NPOHCXOJHUT MOTOMY, YTO
CYLIECTBYIOT BCE IlepexXojbl OT YHCTOro TIJHHO3EMHCTOI'O TIJIayKo-
¢ana, ractaabjauTa, ¢ Asynpejsomiaesuem oxodo 0,024, no xemesoco-
aepxamero raaykodana, poaysuta (no 10% wmoaexya HNayFe,”
[SiO,]s), Ans KOTOPOro XapakKTepHO, UTO ILIOCKOCTh ONTHYECKHX
oceli NepreHJHKyJspHA KO BTOpOMy mnuHakouay. M stor mepexon
HIET 4epe3 KPOCCHTBHI PasaMYHOrO cocrasa, o0JaAal0LIHe OYeHb
CHJBHOH JHCNEPCHEH OCeH HHJHKATPHCChl, TAK YTO B CKpEIleHHbIX
HHKOJfIX TEMHOTHl HH B KaKOM TOJOXEHHH — NpPH HAOJIOJEHHSIX B
GeJloM cBeTe — He HabJI0gaeTcs, a MoJAyYaercsa aHoMajbHas pPO30BO-
CHpeHeBas H CHHeBaras HHTep(epeHUHOHHAs OKpacka BMECTO uep-
HO#H., ¥ KpoccHra asynpenomiaenue oxkonao 0,010. 'maykodan B H3Bep-
JKEHHBIX [0pPOJaX He BCTPEUAETCA M ABIAETCH MHHEPAJOM, Xapakrep-
HBIM JIJIS KPHCTA/IMUECKUX (HeKOTOPBIX) CIaHIeB. 3aMellaeTcda OH
HHOT/J2 XJAOPHTOM, HHOTAAa OOBIKHOBEHHOH DOrOBOH OOMAaHKOH, H B
COOTBETCTBYIOIIMX CJYy4YasX MOJKET NPOH3OHTH 3aMellleHHe aabOH-
TOM; HHOTJa CaM 3aMelaeT aKTHHOJHTOBYH) pPOroByl OOMaHKY.
[To BbiLIEnpHBEJAEHHBIM CBOHM CBOMCTBAM M IBETaM He MOKeT OBITh
CMellaH HU ¢ OJHMM MHHepaaoM: cxema abcopbuuu OHOTHTOBAaf,
a He TypMaJHHOBaf.

1 Unorna naockocts NgNp nepneRIHKYAApHA KO BTOPOMY MHHAKOHAY — 910 TaK
Ha3b BaeMbifi ncepgornaykogan (Ypan, Aasne).
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361. Caeayomui BHI WEJIOYHOR POroBOIl o6mankH — apdse-
COoHHT. CocTaB €ro MOXKHO HanMcaTh CAEAVIOUIHM 0O6pasoM:
H;Na.Fe,Si;O,;, npruem OGHLIKHOBEHHO NPHCYTCTBYET M HEKOTOPOE
KOJAHYeCTBO THTaHa.' OkpauleH MHHEpPaJd MHOrAAa TAK TycTO, YTO
TOJBKO B KPafX MOXHO 3aMETHTb CHHeBaThle HMau OGypoBATO-CHHEBA-
THe U (PHOJETOBBIE LBeTa. ITOT CHJAMKAT OJHUH H3 HEMHOTHX jaaer
ronyGoBaTyo uepty. ¥YaauHeHuwe y ap(dBeACOHHTAa OTPHUATEABHOE.
Cxema abcopOuuy — XapakTepHasi AJs LIEJOYHLIX POrOBHIX 0OMa-
HOK: Ng < Nm < Np, 1. e. MuHepan HauGoJiee okpauien nmo ocu Np.
[iBynpenromiaeHHe He3HauMTeabHoe, He Buime 0,012, OueHb cHABHAs
Jucnepcus Gucextpuce. Np=1,676—1,695 u Ng=1,686—1,708.
B nperax niaeoxpousMa CHHHE OTTEHKH WJH YHCTbi€ HHIHIOBO-CHHHE
usera. XapakTepHel Takike (HOJETOBLIE OTTeHKH no ocH N,
[lrockocTh OnMTHYECKHX OCeil MePNeHgHKYIspHa KO BTOPOMY. IH-
HaKOWAY, HMHOrja MnapajienbHa. Yroa moracaHuss or 14 go 20°,
H yroa ontu4yeckux oce# 6Goubluoi, oxoao 90°, U, B CBSI3H C He-
3HAQUHTEJbHBIM JABYIDEJIOMIEHHEM, MOMKET ObITh H TIOJNOKHTEb-
HBIM H OTPHIATENbHBEIM. [l TOro 4rToOLI MNOAYYHTH KOHCTAHTHI
apdeecoHHTa, HeOOXOAHMO 3aKa3bIBATH BO3MOKHO 060jee TOHKHE
wande, MOTOMY 4YTO Ha (heAOPOBCKOM CTOMHKE ap(BeACOHUTEI
He MOJAMAIOTCH HHOTAAa H3MePEeHHID Jaxe IpH ToJauiuHe wurauda
B 0,02 mm.

362. Pubexnt — H.Na.Fe,Fe,Si;O.,, T. e. 31ech 1O CpaBHEHHI)
¢ ap(BEJICOHUTOM BXOJHT HE BaKHCHOE, a TJIaBHBIM 00pa30OM OKHC-
HOoe Keje3o. [TokasaTenu NpeloOMIEHHst HECKOJbKO MeHbille, 4eM Y
appsenconura — 1,693 mo Np u 1,697 no Ng. [BynpeaomieHHe
oueHb HeaHauuTeabHOe — oK. 0,003—5. Oranuaerca oT apdsenco-
HUTd OYeHb HeGOJbIIHM yraoM noracamuss c¢cNp—ot 1,56 jpo 2°
cObIKHOBeHHO, H He cBoie 87; 2V 4, kak y apdsepcounta, 607b-
woi. Pubexur m apdBeACOHHT OTHOCATCA K POTOBBIM ODOMaHKam
[{EJOYHLIX H3BEDKEHHLIX NMOPOJ, HO BCTPEHAKTCAd M KaK KOHTAKTO-
Bble MHHEepalibl, H 3HJO0-KOHTAKTOBHIE, M 35K30-KOHTAKTOBHIE, YacTo
¢ (mooputoM, LHPKOHOM, acTpoduaaurom. CoBceM HenaBHO pHOe-
KMT MOJYyYeH H3 CIJIaBJeHWSI MCKYCCTBEHHBIX MOPOJ; MO KpaHHe#
Mepe TaK YTBep:KAAeT aBTOp, €ro MOJYYHBIIME;, OTCIOZA CTAHOBHTCHA
NMOHATHBIM TPHCYTCTBHE pPHOEGKHTA B OCHOBHOH Macce NIeJOYHBIX
apyanit.

363. O6e atu poroBbie 0OMaHKH MO HMX LBETAM MOXKHO CMeIaTh
C €JHHCTBEHHHIM TOJbKO MHHEpaioM —c TypMaauHoM. Orauune
cpasy xe Gpocaercss B Ivasa mo JABYNPEJOMJEHHIO. ¥ TypMajaHHa
JABYIpeNOMIAeHHe, KaKk yBuauM, He MeHbine 0,018 u moxoaut nouru
no 0,040, a y atux poroBelx OOMaHOK IBYNpPEJIOMJEHHE HE [peBbl-
maet 0,012, Tak YTO B CKPELICHHBIX HHKOJSX pas3audude cpasy 6po-
caercsi B raasa. TypMaaWH MOXKHO OTJIHYHTH OT 3THX POrOBBEIX 00-
MaHOK M oT amcbubosor Boolbuie enle W MO yriay ONTHYECKHX Oced.
Y porosoi OO6MaHKH yroa ONTHYECKHX oceii GOJBIIOH, TOrja Kax
TYPMAJAMH OJHOOCHBIH MMHEpal W HHKOTrJa MOYTH HE Jaer Jame
c1a6oro pacxXoKJAEHHs KpecTa OJHOOCHOH (HUrypsl (MakcHMaabHOE
pacxoxenue okoao 10°).

! 7o upcaAbHBIl, TaK ckasare, apdeegconut. B meiicTBHTENbHOCTH e HMEeTCH
scerna npamech AlOy u wacte FeO samemesa Fe Oy (B. M. Kynaerckufi).
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Xpynkue caoabl

364. 3ateM # CKa)Ky KPaTKO O XPYNKHX C/AI0Jax: XJOpHTOMue,
orTpeauTe, maprapure u 1. m. — H.(Fe, Mg, Mn)ALSiO,. 3t caoas
BCTPEYAIOTCA B KPHCTAJNMHYECKHX caaHuax u duaaurax. [as Hux
OYeHb XapaKTepHBl roJyboBaThle OTTEHKH MJH Jaxe roayboBaThie
1BeTa B Mjeoxpouame. XpynKHe CIIOJbl CPa3y e OTAHYAIOTCS OT M0-
XOXHX XJOPHTOB OOJLIIHM KO3(HUHEHTOM npeiomaenus. Koadwu-
[IHEHT NPEJOMJIEHHS Yy OKpalleHHBIX B WJIH(e XJAGPHTOHA0B Ooablie
1,72. Tlo srtomy ©0JbLIOMY KO3(DHIHEHTY MNpENOMJEHHS HX HHKAK
HeJdb3sl CMEMIAaTb C XJOPHTOM. IQPOME TOro, OT XJOpHTa OTJAH4YalT
XPpyIKHe CHI0Jpl Takyke H OOJbIIOH YroJ ONTHYECKUX OCeH W CpaB-
HUTEeJAbHO OOJBIIOH yroJ NoracaHus, CHIbHO MEHSIHOIIUHCS, HO J0X0-
asumuit 1o 30°, BCaeACTBHE [Uero OHH sICHO OBIBAIOT TPUXPOHYHEL,
T. €. OOHAPYXHBAIOT TPH LIBETA MJIEOXPOHM3Ma, B TO BpeMsi Kak JJs
XJODHTOB XapaKTepPHbl TOAbKO ABa IBera. Hakouen, ans Xpynkux
CHI0J XapakTepHa 30HAJbHOCTb M OKpAacKa, a TakKe HHOIJZa Haba0-
Jlaromasca (pHrypa MecouHbIX HacoB. 3TH XpyNKHe CAIOALI 4acTo
BCTpe4awTcd B (pUAIMTAX M OOBIKHOBEHHO OLIBAIOT NepenoJHeHEk
maccoi BKJAWOYEHHH. JlaloT nojo6HO KAMHOXJ0pPaM IOJHCHHTETHYE-
cKkHe ABOMHHKH. Maprapur B muaudax OecuperTeH; B OKpalleHHbIX
CHHEBATHIMH I[BETAMH XJOPHTOHJAX OKpacka He ObIBaeT Takoi ry-
CTOH, KaK B LeNouyHEIX aM(uboJax, ¥ XJOPHTOMJABI ONTHYECKH MO-
JOXKUTENbHE, MHOrZa y XpYNKHX CaI0J JABYNDPEJNOMAECHHE TOBbLI-
waercs po 0,032 (Koch).

TuTaH-aBTHT

365. Caenyomuii MHHEpan THTAH-aBrHUT, T. €. aBTHT C 3aMETHBIM
KOJIHYeCTBOM THTaHa; yacTo cojepkut Na,O. CsoiictBa ero Ttakme
Je, KaKk y aBrura, T. €. rjaBHoe — cnadHocts no npusme (110), ne-
peceKarnieics nojx yraomM oxouao 87°. [las THTaH-aBruTa Xapax-
TePHO, YTO OH HMEeT CcupeHeBaTo-OypoBarbiii, OypoBaTo-¢HOIETO-
BbIH H pC30BbIH uBera. [lneoxpousm HHKorza He ObIBaeT PEe3KHM.
XapakTepHa AJs THTaH-aBruTa ()Urypa mecOuYHBIX YacoB, KOTOpasd
JIIS HCKYCCTBEHHBIX THTAH-aBMMTOB He Obiia noayueda. Ha6uro-
JaeTcs 4acTo Aucrnepcus oc€h saauncownna, 6aarogaps KoTopoi 60-
raTele THTAHOM THTaH-aBrHTH (koauuecteo TiO, u Ti,O, moxker
JOXOAuTh A0 5% ') MHOr/JAa He NAI0T B CKPEIeHHLIX HHKOJSAX moraca-
HHsA, XapakTepHa /Il THTAH-ABTHTA HAKJIOHHAS JMCIEpPCH § > o,
¥Yroa noracaHusi AJs THTaH-aBruta pased — 45—55°. Yroa onruue-
CKHX OCeH MOJOXHTeJbHBIH, oxono 50°, HeckoJbko OoJablle HAH
MeHblle, ¥ onyckaerca a0 40°. Jlas TUTAaH-aBrUTOB XapakTepHO TO,
YTO OHH HEPEJKO OKPYKaioTcs 000/J0UKAMH H3 THPHHA W STHPHH-
4BTHTa, KOTOpble Pe3KO OTAMYAITCA OT THUTAH-AaBIHTAa [0 CBOEMY
3EJIEHOMY HMJH 3eJIeHOBATOMY IIBETY.

366. TuTaH-aBrHT eCTh AaBICHT OCHOBHBIX IIEJOYHBIX TIOPOX.
Berpeuaercs yacto B He)eHHOBBIX MOPOJAaxX Kak B 3¢ (py3HBHLIX,
TaK pexe B MHTPY3HBHBHIX. Kak mnocrepuopHble MHHEpaabl THTAH-
ABTUTHI HEM3BECTHBI, M (DMIVDPBl NMECOYHBIX 4YaCOB HCKYCCTBEHHO HE
MOTraM GHITH NOJyueHEl. CMEWaTh THTAH-AaBLHT MO €ro XapakTepHoll

1 B o6uxnoBenHoM aBrute koanvectso TiO, 0,1—0,7%,.
13 B. H. Jloanumukos 1780,
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cHpeHeBoit wiK (hHOMETOBOH OKpacke, caaboMy MAeoOXpousmy, 6oab- j
LIOMY Yray IoracaHusi, NMHPOKCEHOBOH CNAaHHOCTH, HEJb3d HH C Ka-

KHMH MHHEpaTamH.

OTrHPHH

367. Orupun wau axkmut — NaFe”" Si,0,, T. €. XHMHUECKH 3TO
ananor pubekura. Na.O moxer 3amemartbcsi B HeGOAbMOM KOJHYE-
CTBE KalHeM, JKene30 — aJioMHHHeM. Takke HebOAblIIoe KOJAUYECTBO
JIMOTICHAOBHIX MOJEKYJ TPHCYTCTBYET MOUTH BCerja, U H3peaKa Ha-
6monaorca peaxue seman (or 0,1 po 1%), BeO (0,01 xo 0,1%),
a xkoauuectso ZrQ, poxoaur po 0,4%. CHHroHHs MOHOKJIHHHAS.
Kpucranabsl 0OBIKHOBEHHO NPH3MaTHYECKHE, YacTO YAJHHEHHO-TIPH3-
MaTHYECKHe, JYUUCThIE H Ja)e paJHaNbHO-JIY4YHCTHIE, B TEX CAyYasx,
KOrJa 3THPHMHBI NMPOUCXOAAT MHEBMATOJMTHYECKHM nyreM. Xapak-
TEPHO IOUTH MOCTOsIHHOe, yacto GoJbwioe, passutHe rpaun (100) u
craboe paspuTHe WAM noaHoe orcyrcrsue rpanu (010), Gaaromapsa
yeMy paspesbl puc. 40 HevacTel, a cedyeHHsl, HamOMHHawmue ampu-
60J0BLIE 110 CBOMM LIECTHYrOJbHEIM (popMmam (puc. 41) u oTauuaio-
Uidecs YraoM MeXJy CHanHOCTSAMH, CPaBHHTeabHO wacTel. Ouenb

u XapaKTEePHO OTPHIATEALHOe
yanuHenuwe. HMuorma u aru-

(010) 281" DMH M aKMHT AAIOT NAACTH-

(] HOYKH,  YTJIOLIEHHble  TO

7i00) (110) (100) CHJILHO Pa3BUTOM rpaHd mep-
BOIO TMHHAKOMJA. AKMHTOM

Pac. 40. Puc. 41. Ha3biBaeTcsi Oypblii STHPHH,

€CJIH MOXKHO TaK BbIPA3UTHCH,
NpUYeM €ero HasBaHHe MPOM3OINIO OT TOrO, YTO OH HMeeT OCTpO-
KoHeuyHble (hopMbl Gaarofaps pasBHTHIO OCTPHIX KOHIEBHIX IpaHe.
Hao6opor, y srupuHa KOHIeBble rpaHd Tynble. CrnadHOCTH, KaK Y
BCceX MUpPoKceHoB. no npuame (110) ¢ yraom okoao 87°. Berpeuaercs
TaKKe CHaiHOCTL MO BTOPOMY THHAKOHAY H OTAEJIbHOCTH TO
TPETHEMY NHHAKOMAY. JIBOMHHKH —mNO OOBIKHOBEHHOMY 3dKOHY,
T. €. TIO TMEePBOMY NMHHAKOHJY, TPHYEM Y 3THPHHA OHH CPaBHHTENBHO
pPeIKH.

368. DrupuH HMeeT 3eMeHBIA M TPABSHO-3EJEHLIA 1BET, OYeHb
IyCcTOH, BecbMa MOXOXHH HA TepBHI B3rAAL HAa 3eJeHYI0, TYCTO
OKpAaIleHHYI0 POroByw oOMaHKy. AKMHT umeeT Oyphlil, XKeaToBaTo-
6GypoRarblii H 3eJeHOBATHIN UBeTa. [l aKkMHTa H STMPHHA B BhICIIEH
CTEMEHH XapakTepHO TO, 4YTO cxema abcopbuuu cosepuieHHo o0-
paTHa TAaKOBOH Ans OOBIKHOBEHHOH pOroroil obmaHku, OGaaroaaps
YyeMy cpasy e MOXHO OTJHYHTh 3THPHH OT NoZoGHON eMy mo
iBeTy porosoii obmauku: Np >Nm > Ng. B nocaejpnee Bpemsi onm-
CaH STHPHH coBepuieHHO GecuBeTHbIH !, HAM MOUTH OeCUBETHBIH, H
TOrZa OH, KpPOMeé TOYHO ONpeIeNeHHHIX ONTHYECKHX CBOHX
CBOHICTB, pacmo3Haercs MO acCOLHANHH, — H3 IMOPOABI BHAHO 1O
3aKMI0YAIOIMMCA B Hell HaTpOCOJEpKAlIMM MHHEpajgaM, uTO OH3
MoO¥eT cogepxars srupun. Hepeaxo naGaiomaercsi 30HAILHOCTH B
SrHPHHAX, NpHYeM K KpasM OH OOBIKHOBeHHO OnIBaeT cBeT/iee OKpa-
wied. Muorpa B mapax Habawojaercsl, Ha0G0pPOT, cOBepuieHHO Oec:

1 Takoll arupum BCTPEYeH M HA Ypaze,
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uBeTHHR auoncua. Kak ykaswiBajsoch, STHPHH B TOHKOR o6ojouke
MOXKET OKpYXaTh THTaH-aBrHT. Np xonedaerca B mpegeaax or 1,763
no 1,777, Ng —or 1,813 no 1,820. Takum o6pa3om, yxke MO OJHOMY
NPeaOMJIEHNIO 3THPHH HeJb3sl cMemaTh ¢ OOBIKHOBEHHOH pOTOBOMH
obmankoit 1. JeynpeaomiedHe okoao 0,050 m uHOorza majgaetr mo
0,040. HaGaronaeTcss MHOrJA CUJAbHAs JUCMEPCHA OCEH SJIHNCOMAA:
p<v. Yroa ONTHYECKHX OCeH, KaKk M JJsd OOBIKHOBEHHOH PpOroBO#
o0OMaHKH, TAK e IOYTH OKPAaIleHHOH, OTPHIATeNbHEIH W paBeH
06biuHo (62—66°), y coepmenHo unctbix 2V =46°, CuabHas Ha-
KJIOHHasl AUCNEPCHs ONTHYECKHX oceil, npuyem o >vu.. Ilo stomy u
MOJKHO 3aKJIOYHTb, UTO MepeJ] BaAMH 3THPHH, a He poroBas 00OMaHKa,
u60 y OOLIKHOBEHHOH POroBO¥ o0MaHkKu Bcerga p < v. ¥roJa noraca-
HHUSI Y YHCTHIX 3rupHHOB okoJ0 90°. TlaOCKOCTh ONTHYECKHX Oceil
COBMAJaeT CO BTOPHIM NMHUHAKOHAOM (cM. Tabauuky m. 371).

369. Dror MHHepax MomkeT OLITb MarMaTHYeCKMM M BCTpedaercs
BO BKpAallJeHHMKaX WIeJOYHBIX mopox 3d¢dysuBHoro raburyca.
BerpewaeTcs Takke M B HHTPY3HBHBIX MOpojax. 3aTeM (M 3TO Hajxo
HMETb B BHJY) STHPDHH MO2KeT ObITb M KOHTaKTOBBLIM MHHEPAaJOM H
O6bIYHO Habaojaaercsi B KOHTAKTe IIEJOYHBIX MOPOJ C OKPY:iKaio-
LIHMH NOPOJAaMH. DTO MOHATHO H3 TOTrO, YTO NPH KOHTAKTOBLIX $B-
JIEHHSIX C TPHBHOCOM — HATPHHA SIBJAsETC JeMEeHTOM, HauboJgee ua-
CTO TNPHUBHOCHMBIM; JKENe30 Takxe NPHBHOCHTCH HHOTJA B TaKHX
60JBIIHX KOJHYECTBaX, 4TO 0OpasyloTcsi KOHTAKTOBLIE PYJAHLIE Me-
CTOPOX/ICHHS, a KaKk pa3 3TH JBa KOMIIOHEHTa M COCTaBJsIIOT IiaB-
HYI0 YacTb B CTPOEHMH 3TMpHHA Hapsily C KPEMHEKHCJOTOH. 3arem
3rHPHH MOXeT OBITb M NHEeBMATOJUTHYECKHM MHHEpPaJOM H B 3TOM
cayyae oOpasyer TaKHe Ke pacXoAsilliMecsi JYYHCTBIE COJHIA,
KakHe oOpasyeT WHOTJa W TypMaduH. Tak YTO NpHU NMEpPBOM B3rJse,
MaKPOCKOTIHYECKH, O4YeHb JEerko MOMKHO NPHHATL TAKOH IHEBMAaTO-
JHTHYECKHH 3THPHH 32 TYpPMaJHH. 3aTeM 3rHPHH BCTpeyaeTcs OuYeHb
peaKOo B KPHCTANIHYECKHX CJaHIaX. j

370. DrupHH MOXHO JIerKo cMewaTtbh ¢ OOBLIKHOBEHHOH POroBoO#H
oOmanko#. Omubka, KOHEYHO, rpybeiiuas, NMOTOMY 4YTO COCTaBbl
3J1ecb COBEPHIEHHO H KapAWHAJIbHO pas3auuyHel. M jpeficTBHTENBHO,
3TOT MHHEpPan OueHb HAMIOMHHAET DOTOBYI OOMAaHKY 1O MHOTHM
cBOMM cBoiicTBaM B mude. Oxpacka MHOTA MOYTH COBEPLIEHHO Ta-
kas xe. HeGonblIol «yroa noracaHusi» B PAasiHUHBIX pa3pesax, eciH
He 00paTuTb BHHMAHHS, YTO 3TOT YrOJ Bbl M3MEpseTe OTHOCHTEJIbHO
Np, a ue Ng. [Tloatomy, eciu He BUAHO MHPOKCEHOBOH CHalHOCTH, TO
BECbMA JIETKO TNPHHATL STHPHH 32 OOLIKHOBEHHYIO POrosyr OOMaHKy
H c/enaTh, MOBTOPSI0, rpy6yio owunbky. OTauurde oT OOBIKHOBEHHOI
poOroBofi o6MaHKH MOJKHO MOJYYHTb Cpa3y Ha NPOCTOM CTyJAeHue-
CKOM MHKpockomne. ¥ OGLIKHOBEHHBIX POrOBbHIX OOMAaHOK YIJAMHEHHE
BCET/ia TOJOMHTEJNbHOE, Y OTHPHHOB YAJHHEHHE OTPHLATEIbHOE.
Ecan He BHAHO yAJHHEHHS, TO ONATH TaKH MOXXHO OYeHb NPGCTO OT-
JUYHTHL STOT MHHEpad, Jaxe Ha NMPOCTOM MHKPOCKONe, OT POroBO#
obMaHKH Mo Xapaktepy abcopOLHMH, a MMEHHO: Y 06LIKHOBEHHBIX pOro-
BBIX 06MaHOK HaHMeHee rycTol user Habaioxaercs Bcerja no ocu Np,

1 B stoM cayyae crenyer o6pauiath BHHMAaHHE Ha XHMH3M MHHEPAIOB WIHGA.
Ecau, Hanpumep, Bbl onpelienuau yxe B mande Hedeaun, 6orateil HATPOM MHHEPAN
10 Hafo GhITh HA-YeKy B TOM OTHOLIEHHH, YTO M OKpAlIEHHEIE MMHEPanhl MOTYT OuTh
Gorathl HATPOM,

13%
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T. e. Kakoe Obl HH OblIO ceueHue, NgNp uau NmNp, wau Gaua-
KOe K MOCJeIHHM, HaMMeHee rycras okpacka Gymer mo ocu Np’ ce-
ueHHs. B3as HauMeHee rycTyio okpacky, Bel Bcerja npolyiite, mo
KaKkoO¥ OCH OHA MMEeT MECTO: eCJqH 3Ta OCh ¢ HauMeHbIIel Trycioil
OKDacKoH OKaxercss ocbio ND, TO 3TO He 3rMpHH. A ecau HauMmeHee
rycrag OKpacka OKaseTc He ocbl Np, TO 3TO He MONKET OBITh
OObIKHOBEHHAs1 poroBast oomanka. Takum o6pasom, Tam, rlie HeT YAau-
HEHUH, STHPUH OT OOBLIKHOBEHHOII POrOBOH OOMaHKH OTJIHYHTH
TaKKe OueHb Jerko. HakoHen, nmo mieoxXpousmy, ero uperam, MOKHO
HHOrJIa cpasy CKas3aTh, YTO AAaHHLIA MHUHEpaJ He fAB/AETCA OOBIKHO-
BEHHOH poOroso# 00OMaHKOH, a MMEHHO: Yy STHPDHHA 3eJIeHOrO IlBeTa
MpH MIeOXpou3Me HaOMOJaeTcss Nepexoj] OT 3eJeHOro isera B Oy-
poBatbiil. ¥ OObLIKHOBEHHOH POroBOHM OOMAaHKH TAKOTO M3MEHEHHS B
iBere He OniBaer. Y OOBLIKHOBEHHOH POroBO# OOMaHKM XapaKTep
neera (m. 348) ocraercs OJMHAKOBBIM BO BCeX ceueHHAxX. Ecad mas-
Hasi poroBasi oOMaHKa 3eJieHasl, TO Vv Hee ¥ OCTAeTCHd 3TOT 3eJeHHIA
(UBET B PA3JHYHBIX CEYEHHAX, npuobperas TOJbBKO pasiHuHbLIE OT-
TEHKHM (HIM OKpPACKa MCYe3daeT MOYTH COBCEM), B TO BPeMsl KAK B 3TH-
PHHE 3€JCHBIH IBET MOKET NepeiiTH B YUCTHIH MouTH Oypblit 1BeT.
Tak uTo B 5TOM OTHOLIEHHH €ro MOXHO CMEmaTh C IIeJ0YHOH Po-
roBoii 0O6MaHKOI, rjie TaKOH XapaKTep H3MEHEHHs LIEeTOB HMeeT Me-
cro. Hakownel, srupuH OT OOBIKHOBEHHOH POTOBOH OOMAaHKH MOMKHO
Ccpasy e OTJIHYHTH M0 Yray Mex Ay MIOCKOCTSAMH CHaiHOCTH B TeX ce-
YEHHAX, i€ UMEIOTCA JABe CHCTEeMbI TPeIllMH: Y 3THPWHA 3TOT YIoJ Me-
XAy TPEUMHAMH CHAiHOCTH paseH oK. 87°, ay poroBol 0OMaHKH He
6oapme 60°. TouyHBIM MeTOJOM STHPHH TaKiKe OIpelensercs
JIETKO — 3TO OTPHUATEJNbHBIA MHPOKCEH €O CPEeIHHM YrioM OITH-
YeCKHX OcCefi M ¢ OdYeHH OOJpmIMM YraoM noracaHus. Haxowen,
HMHOrJIa CMENIMBAaT 3rMPHH ¢ TypMaauHoM. Orauyaercs OH OT MO-
CJeHEero Mo OJHOPOAHOCTH LIBETOBOH OKPAacKH, IO OTCYTCTBHIO fC-
HBIX CHHHX H CHHEBATHIX LBETOB, N0 00bLIYHO O0Jee BHICOKOMY JABY-
TIPEJOMJEHHI0O M MO HAJHUHIO JBOHHHMKOB M cnadHoctH. Typmanud
OJIHOOCEH, 3TUPHH SICHO JIBYOCEH.

371. DrupHH JaeT BCe Mepexo/bl B aBrUT M JHOICHI, TaK YTO MO-
JyualTcd H30MOp(dHBIE CMECH STHPHHA, C OJHOH CTOPOHBI, H JAHOIN-
CHIa M aBrHTa, C JPYroi, NpHYeM CBOWCTBA MOCTENEHHO NPH 3TOM
H3MeHHTCA. B pAjLy STHPHH-ZHOICHA CBOHCTBA CBA3aHBI CHAEAYIO-
muM oopasom (A. H. 3aBapuukuii; B ckobKax jaHHble YuHuena):

Moa. 9/, srup. 0 20 40 60 80 100%/,3rupuna
2V -+ 59 + 72(66) 90 (+88) —T78(77) —69(63) —46(48)
eNg 38,5 55(52) 72(66 83 (80) 90 (94) 94 (107)
Nm (1,671) (1,702)  (1,7133) 1,765 1,794 1,823

31eck B 060UX CAydyasix He yuyTeHbl HH MOJEKYJAsl TrefeHOeprura,
HH MOJIeKYJbl aBruta. ¥Yroa cNg=107° y Broporo aBTopa Beposr-
Hee BCEro CHAbHO npeyBeauyeH !. Takwe nmepexojHble YJEHBI MEXKIY
STHPHHOM M aBFHTOM H JMOINCHOM HA3LIBAIOTC STHPHH-aBrHTAMH M
srupuH-nuoncuaavu. HaGmogaercs W mepexoj srupuHa B rejenGep-

: ﬂ,ﬂﬂ STUPHH-ABIrHTOB NPHBOAATCH CJIEJIYIOU].HE JAaHHBIE:
; 2V Ng Np eNg
Asrur ¢ 14,8°/, srupuna -4-60° 1,709 1,680 65° — 75°
3 LT L SRR +G6oasm. 1,747 1,720  66°



THT; Nepexo/Hble 4YAeHbl HA3bIBAalOTCH STHPHH-reaenGeprutamm, Ha-
KOHEell, ynoMsHy euie npo ypOGaHuT. YpOaHAT — 3TO 3rHPHH C MpH-
MEChI0 Mapradila ¥ C 3aMeTHbIM KOJHYECTBOM OKHCeH KauablMs H
Maruug. Yroa noracanus y ypGanurta pasen 106°. Ho, kak BbI 3Ha-
ere, Takoit yroa noracanusi B 106° Bbl MOKeTe ONPEEJHTh TOJBKO
B TOM caydae, ecid y Bac onpejenenn! obe rpanum (001) u (100).
Ecnmn atux orpaHuHyeHHH HeT, TO Bbi Oy/eTe TOBOPHTb 00 yrie
B 180° munyc 106°, 1, e. 06 yrae B 74°. Toabko Takum crnoco6om yp-
OaHUT M MOMKHO OTJMYMTL OT 3rMPHHA, T. €. HA paspesax, B KOTO-
PBIX BHJHBI ClIelbl MEPBOrO H TPeThbero NMHHAKOWAO0B: y ypOaHuTa
och Ng napamiesbHa K NepUeHIHKVIAPHO K numudy mpoxXosneMy
caAely MIOCKOCTH TPEThbEro NHHAKOHIA.

OpTHT
372. Crenyloluii MuHepaJ — OPTHT HJM aANaHMT, (popmy.Ja ero:
H:R-;”RumSie" 20

OpPHYEM JBYXAaTOMHBIM METaJJIOM MOryT OBITb KalbLMi H XKexeso,
TPEXATOMHBLIM METa/IJIOM — AJIOMHHHH, JKejle30, a TaKike B COCTam
BXOZAT METALJIbI LEPHEBOH H HTTPUEBOii rpymisl. 3ateM Habmonaerca
NpUMeCh CKaHJHs, MarHMs, TPEXaTOMHOIrO MapraHlia, ypaHa H oco-
OenHo XapaktepHa npuMech Topusi. OPTHT MOXHO Ha3BaTb lepHe-
BoiM snuaoTroM. KoamvectBo peaxux semenab 20—25%. CunHrosus
MOHOKJHUHHAs., Y AIHHEHHe HaOJIAdaeTcs Kak 1Mo TpeTbei, Tak W mo
Bropo#t ocH. Obpasyer niaacTHHKH, 4acTO OYE€Hb XOPOUIO OrpaHeH-
Hble KPHCTaMbl, 3¢pHAa H arperarsl, a TakKe HHOTJA BCTpe4Yaercs B
cromHKEX MaccaX. CnaiiHOCTh, KAaK M Y 3MHAO0TA, SICHAs 10 TPeTh-
€My NHHAKOWAY H peJAKO HabJwxaeTcss 10 NepBOMYy MHHAKOUAY;
JABOHHHKH, Ha000pOT, HepeJIKO MO NepBOMy THHAKOHJY H Topasio
pexe 1o TperbeMy NHHaKouay. iLlBer Oypblit ¢ MpUMeCbI0 KPAacHOro
M JKeJITOBATOrO; OYEHb PEAKO TMOABJASIOTCH MKEJTOBATO-3eJeHble H
Jaxe cuHeBaTble OTTeHKH. Cxema abcopbuuu: no ocd Ng ropaszan
Ooablle okpaieH, yeM nmo ocu Nm, a no ocu Nm Goabiie, yeMm 1o
ocH Np. Hepeako, yro xapakTepHo, HaOn01aeTCa 30HaAbHAA OKPAaCKa.
373. Ouenb XapakTepHO JIJIsi OPTHTa, B OTJHYHE €ro OT OMOTHTa
WJIH OT POroBod 0OMAaHKH, ¢ KOTOPOI 3TOT MHHEPaJ MOXHO CMELIAaTh
(COOTBETCTBEHHBIX LIBETOB, KOHEYHO), UTO CBOMCTBA €ro H3MEHAIOTCH
HMHOTJa Jla)ke B OJZHOM H TOM IKe KpHCTa/ljle, B OJZHOM H TOM XMe
3epHe. A cBoifcTBa 3TH TakoBHI: Np ot 1,64 (maabie UH(pPH pexe
BcTpeuatorest) mo 1,77; Ng or 1,66 (onaATh CpaBHUTENLHO PEAKO)
Ao 1,80. [IsynpenomiesHne o4eHb H3MeHUHBO, TIOBHIHMOMY, BCAEACTBHE
CaMOpa30oXeHHs: MHUHEpPaJa COJEPIKHUT TOPHEBbIE MOJEKVJbl, H BCe
BPEMSl aTakyeTcsl PagHONy4yaMH 3THX aKTHBHBIX 3JEMEHTOB, IIPDH 3TOM
ABYNpeJIOMJIeHHe YMeHbIUaeTcs M, BooOme, kKoaedaercs or O xo 36
ThicuHbIX. OOBIKHOBEHHO H3MeHsieTcss B mpejenax ot 10—I15 Teicsad-
HEIX, TAK YTO €ro HHKaK HeAb3si CMEeIlaTh B 3TOM OTHOLIEHHH ¢ GHO-
THTOM. [l10CKOCTHL ONTHYECKUX OCeH WAM TNapajienbHa BTO-
POMY’ NMHHAKOHAY, HJH IEPNEeHAUKYAAPHA K HeMY. Yo, o6pa3yeMslit
ocelo Np ¢ tperbeit kpHucraamorpaduueckoil ocklo, paseH ot 30
20 407, ¥Yros ontHyeckux oced GOAbLIOH M OTPHIATENLHBIH, HO MPH
MaJOM JIBYNPEJOMJIEHHH MHHepala MOXeT 0KasaThCa W MOJOXKH-
TCJLHBIM, |
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374. OpTHT 4acTO OKpY:KaeTcs SMHAOTOM, W STO OYeHb XapaK-
TEPHO MJisi Hero, YToOBl MOXKHO GBUIO MPHHATH TAKOH OPTHT 3a po-
ropyw oOMaHky HMaH O6uOTHT. MuHepan 3TOT CTOMKHI, WHOTJAA H3-
MEHSIeTC B 3eMJHCTYI0 Maccy. Moxer GhITh MarMaTHYeCKHM MHHe-
panoM, TaKk Kak BCTPEYaeTcsi B BHJE BKPAIJIEHHHKOB B H3BEPIKEHHBIX
nopojax. Berpeuaercs ¥ B MHTPYSHBHBIX TOPOJAX, I'Jle HMEET Yacto
OYeHb XOpOIIHE OrpaHHYEHHs, AHAJOTHUHBLIE 3MHAOTOBHIM. Moxer
OBITb TaKXe KOHTAKTHBIM MHHEDAJOM H BCTPEUYaeTcsl KaKk NMHEeBMAaTo-
JAUTOBBIH MHMHEpas B merMaTHTax H anaurax. HaGmromaercs Takxke u
B KpHCTaMIH4YeCKHX caaHuax. OueHb XapakTepHBIH MHHEpPaJ B TOM
OTHOILIEHHH, YTO IO €ro NPHCYTCTBHIO MM OTCYTCTBHIO HHOTAAa MO-
JKHO OIpeJeJHTh OTHOCHTEJbHBIN BO3PACT HEKOTOPHIX MOPOJ HCCae-
ayemoi obnacTH; Tak, HANPHMEP, B HEKOTOPHIX CTAPBHIX TPAHHTAX
OH He Becrpeuaercs, a Habmojgaerca B 0Oonee MOJTOALIX TFPAHHUTAX,
H Bbl, He 3Hasg COOTHOLIEHHA MEXJIy HEKOTOPBIMH IpadUTaMH, MoO-
MerTe, YCTAHOBHB TaKyl CBA3b B JPYrHX Mectax o006JacTH, Npeano-
Jarath € JAOCTATOYHBIM OCHOBaHHEM, YTO IjJe HeT OPTHTa, TOT rpa-
HHT CTapbii.

375. Optut MOXHO cMemath ¢ GHotuToM (m. 373) BBICOKOTO mpe-
NOMJEHHs, HO Y OpPTHTa cpa3dy Opocaercd B raasa 6oablof peabed,
yero Her y OuorHra. Ha nepBHIfi B3rasja MOMKHO OPTHT CMEIIATh H
¢ poroBod OOMAaHKOH, HO JJ OPTHTA XapakKTepHa MOYTH MOCTOAH-
Hasl 'aCCOIHANHs — OKpyXKeHue ero snuporom. Kpome rtoro, xapax-
TEPHLI 30HAJBHOCTh H H3MEHEHHe CBOMCTB Jaxke B OJHOM H TOM Xe
3epHe, TNpHYEM JBYNpPeJOMJIeHHe MeHseTcd NATHAMH. B cuay sTtux
ocoOeHHOCTEH OPTHT HH C OMOTHTOM, HH C POroBoil o0OMaHKO# cme-
mark Heab3d, TeM 0oJiee, 4TO W TIEOXPOHZM Y HEro He TaKk CHJIBbHO
BbIpaeH, Kak y nepsBuiX. MaorponHsie uian GJH3KHE K TaKOBHIM Op-
THTBI MOMHO CMeIU4Th C MEIAaHHTOM, HO Y NOCJAEJHEr0 NpeJoMJIeHHe
samMeTHO Goabme u (opmu apyrue. Haubonee XapakTepHbIM NpH-
3HAKOM 3TOro0 MHHEpaia C UHPOKO MeHSILIHMHCS CBOHCTBAMM §iB-
JAsieTcsl MOfABJEHHE Ha mepH(epHH ero 3epeH 3MHA0TOBOTO MHHE-
pana: moMHMO caMmoro (haKTa OKPYKEHHSl B TaKHX CAy4yasX Jerko
6GLIBaE€T ONpejeaHTb, YTO MNpeJoMJEHHe MHHepana 6oJblle, 4yeM y
SMHUAOTOB, M HCKJIOMHTH TakuM myTeM amduboasl ¥ GHOTHTHL.

Typmanunn

376. DTOT MUHEpaln HMeeT O4YeHb CAOMKHBIH XMMHUYECKHH COCTaB,
H IO CaMBIM TOCJAEJHMM HCCAeNOBAaHMAM BCE TYPMalHHBEL MOXHO
pa3iequTh HA MAarHHEBO-XKEJe3HCThle, JJIA KOTODHIX NaeTca Takas
dopmyaa (W. Kunitz) 12 "

H:NaMgAlgSigBOyy | —Nm —1,6351 u Np—1,6144
Nm — Np = 0,021
HgNaFeAlgSisB Oy | —Nm —1,698 u Np—1,658
, Nm — Np = 0,040

1 B camoe nocaenwee spems W, Ward yrsepxknaer, 9t0 5TH dopMy/in HE OTBe-
nAIOT AHAAW3AM YepHHLIX (MAKPOCKONHYECKH) TYPMAAWHOB M 9TO NAS HHX AYTile BCEro
nonxogut dopmyaa Pammerscoepra (1890 r.): (Ry', Ry”, R,”) SiOg,



u BTOpUIE -~— 9TO JHTHEBO-XKEJE3UCTHE TYPMAaAHHB, ¢ o6mel dopmy-
. J0oH:
! H.Na(LiAlg) Al.SigB,0,, | —Nm — 1,6401 u Np —1,6202
sNa (LiAlg) Al;SigB, Oy, Nm—Ag=0,020
H;NaFe, AlSizB,0y, - — Nm—1,698 u Np—1,658

\ Nm — Np = 0,040

Koauuecreo B.O, 9—11,5%.
YHCTO IIMHO3EMHCTHIX TYPMAJIHHOB, AHAJOTHUHBIX MYCKOBHTY, HE

| HMEETCsl, ¥ TYPMAJNHHBI, MO 3aMELIEHHI0 TPYNI 3JEMEHTOB JAPYrHMH
. rpynnamu, 6GoJiee NMOXOKHM Ha aBrMTHl H aM(puOOJbI, YeM Ha CIAIOALL.

. Berpewalorcsi HCKJIIOUMTENBHO PEAKO XPOMOBBIE TYPMAlIHHBI, H B CO-
cTaBe 3TOro MHHepaxa BcTpevalorcs Takke: 0,1—2% MnO u

' 0,1—1% F.

Cunronus rexcaronaibHasa. OueHb XapaKTe€peH BHJI CHMMETDHH —

' NUpaMMANbHBIA, 2 He NUNMHPAMHAAJbHBIN, TaK 4TO B XOpouwo obpa-

80BAHHBIX KDHCTAJANaxX HAa ODOHX KOHLAX NMPH3MOUEK Pa3BUTHl pas-
JHUYHBIE TPAaHH; TYPMAaJHH OOLIKHOBEHHO JaeT NPH3MaTHYEeCKH Y/JIH-
HeHHbIE 3epHAa; KpHUCTanasl OOJBLICI0 HACTbIO TeM JJIHHHEee, YeMm
GoJplIe MarHdsi ¥ JKeje3a. 3HAYMT BecbMa XapaKTepHbl, NOBTOPSAIO,
pasauyHble o6pa3oBaHus HA KOHIAX NPH3M: HET IMJIOCKOCTH CHMMe-
TPHH, NonepeuyHoi K 3Toi npusme. Jpoiuukos Her. TypmannH Gwl-
paeT GeclBeTHLIM, H ero MOXHO OTJHYHTH IO OJHOOCHOMY OTpHIla-
TeNMbHOMY 3HAKy M [0 XapakTepHo# ¢opme, €ClH OHA MMEETCH, T. €.
OTCYTCTBHIO MIOCKOCTH CHMMETDHH, MOIEpPevYHOH YIAHHEHHOMY pas-
pesy npusM, a TakikKe Mo MOTepeyHOMY pa3peay, umewrniemy ¢dopmy
chepHyeckoro TpeyrosbHHKa, BcaeAacTBue OOJBLIOrO Pa3BUTHSA
PasMMUHBIX IpaHel NMPH3MaTHYeCKOro mosca.

377. Yawme Bcero TypMaldHH HMeeT 3eJleHbIH, OypbIH, CHHHA W pPO-
30BBIH LBETA, MPUYEM B MJICOXPOHM3MEe TYPMaldHHA XapakTepHa Cxema
abcopbuuu, Kkak pa3 oGpaTHas cxeme abcopOuuM anst 6uoTHTA (Kak
yKa3blBanoch, TypMaauH Obipaer GecuseTHbiM B maudax). Ecau xo-
neGaHus NOJASPH3ATOpPa COBMANAIOT € YAJMMHEHHEM MHHepana —- <
ockio Np, TO TypMaaHH MeHblle OKpallleH, 4eM B MepneHAHKYAsp-
HOM HamnpaBJeHHH, T. €. Mo ocu Nm. s 6uotura Habmomaercs 06-
paTHOe fBJeHHWE TOYHO TAaK e, KaKk U JJAs OrPOMHOro GOJbIIMH-
C€TBa NMopoaoo6pasywmux MuHepanos. Muorna Habarogaerca 30Hab-
HOCTh P TypMalHHe, H—4YTO0 0cOOEHHO BaXKHO — XapaKTepHa Eero
pa3IuuHAag OKpacka B OJHOM H TOM Ke 3epHe (WIH B OJHOM H TOM
e KpucTamie, T.e.HaOMOAATCH B OJJHOM U TOM JKe 3epHe HIH B 01
HOM H TOM JK€ KPHCTAJJIe MOYTH BCE H3 TOJBKO YTO YKA3aHHBIX MHOIO
usetoB. KpoMe Toro, A7s TypManauHa OYeHb XapaKTepHbl 4acTo Habmo-
JAloUIHecs CPeU 9THX Pa3JIMUYHBIX LBETOR CHHEBATbIE OTTEHKH HIIH CH -

" Huit user. TOuHO Tak JKe XapaKTepHO AJA TypMaJHHa U pe3Koe H3Me-
HEHHE I[BETOB OKOJIO BKJ0YeHHi. [Tpy ONMMCAHHH TYpMalHHOB HeOO-
XOAHMO YKa3bniBaThb CaMbIM MNEJIaHTHYHBEIM 0Opa3om Bce ero CBOM-
CTBa B OTHOIUEHHH IBETOB, 30HANBLHOCTH, pacrnpejej]eHHsl 1UBETOB,
dopmpt u 1. n. JIBynpenomaenue MeHsercs 06bIKHOBEHHO B mMpejenxax
or 0,018 1o 0,024, MCKIOYHUTENIBHO pelKO ABYIPENIOMIEHHE MOXeET
noarathes no 0,040. ¥Yron ontuueckux ocelt pasen 0°, — TypManun
OJIHOOCHBHI OTpHUATENBLHHIA MHHEPAJ, H OYeHb peJKo y TypMalHHa
57TOT yroa aoxoxut a0 5°. Takum 0Gpa3oM, pacxoxaeHHs runepbon



MOYTH He BHAHO. TypMaauH — MHHEpaJ OuYeHb CTOMKHI H MPOTHBO-
CTOMT SIBJIEHHIO BLIBETPHBAHHS cOBepluleHHO, [IpH ABAEHHAX XHMH-
yeckn 6Gojiee MHTEHCHBHBIX, YeM BBIBETDHBAHME, CKaxeM, MPH ITHEB-
MaToMH3e, OH MOMKET NPEBPATHTbCA B CAIOAAHON MuHepaa. Typmanuu
snMMarMaTHuYeH; BO BKpamJeHHHKax 3(@ysuBoB He BcTpeueH. TH-
NHYHBIA THEBMATOJMTHYECKHH MuHepan. Beaeacrsue ykasaunoR
BbIllIe CTOHKOCTH 3TOrO MHHEpala ¥ IPOTHBOCTOSIHHS €ro SIBJAEHHIO
BLIBETPHBAHMA, TYPMAJHH OYEHb YacTO BCTPeYaeTcss B” OCaAKaX —-
neckax, rJIMHax ¥ B ocafouHbBIX nopopax. Muerepecno Gwino 6wl npo-
Beputh AanHbie (Foabmumuar u Ilerepc), uTo TypmanuHa 3aMeTHO
Gospme B Gojee JpeBHHX OcCafouyHBIX nopojax. [Ipexnosoxenue
TE€X K€ aBTOPOB, UTO TYPMaJHH B KOHTAaKTaX TPaHHUTOB HE MPHUBHO-
CHUTCA B TJHHHCTBIE TIOPOJBI, €CIW OH TaM HPHCYTCTBYET, €1Ba JH
COOTBETCTBYET JelicTBHTeNbHOCTH. B Meramopdu3oBaHHBIX M MeTa-
MOpP(HUECKHX NMOPOJAAX OH ualle BCEro IPA3HO-3EJEHLIH H 3eJeHO-
Oypbli. DTO OYeHb BAXKHBLIA HMCTOPHYECKH AJs merporpadhuu MuHHe-
paJ, TaKk KaK M0 HaXOXAEHHI0 TYpMaJHHA B KPHUCTAIMYECKHX CJaH-
1ax (3T0 HaxoMKJAeHHe OYeHb XapaKTepPHO) MOIKHO ObIIO 3aKJIIOUYUTh,
YTO KPHCTANIHYECKHE CJAaHIBl NPEeACTaBAsi0T cOO0H MPOAYKTH KOH-
TaKTOBOrO HJH PerHOHaJlbHO-KOHTAaKTOBOro Meramopdgusma. Kpu-
CTAMJIMYeCKHe CJAaHUbl OrpoOMHBIM OOJLIIMHCTBOM HCCJEJOBaTened
paccMaTpUBAaNTCSl Tenepb, Kak PerHoHaJbHO-KOHTAKTOBbIE 00pas3o-
BaHHA. B 3TOM ceIrpano GOJbBLIVI0 POJb TPHCYTCTBHE NPH3MOUEK
TYPMaJHHA B 3THX KPHCTANIHYECKHX caannax. TypmaauH oO6BIUHO
BCTpPEYaeTcss € KHCJABIMM NOpPOJAaMH, HO HHOrJAa BCTpevyaercs
H B cepneHTHHHTax (¥Ypaxa, Llenrpasbubie Auabnbl, Ilupenen
u Jp.).

378. Cmemath TypMaJHH NO XapakTepHOH MAJs HEro OKpacke B
OJZIHOM 3epHe, 1O MPHCYTCTBHIO CHHEro IBeTa H, 0coGeHHO, Mo cXeme
abcopOIHH, HH ¢ KaKHUM JPYrMM MHHEpaJoM HeJb3s, TEM HE MeHee
phbillie GbIIM YKa3aHbl: XJ0pUT (332), Guotut (337), poroBas o6MaHKa
(357, 363) u srupun (370). Tak kak 3TOT MHHEpaJs OUYEHb CTOMKHI
M TaK KaK OH B Pa3JHYHLIX MOPOJAX 4YacTO HMEET COBEpPILEHHO pa3-
JHYHYI0 OKPacKy. TO HeoOXOIHMO AJas ceaumeHTorpaduyeckoro (Ts-
eJble TOPLHH) H3YUEHHs OCAJOYHBIX NODOJ AaBaTh Bce MOApPO6-
gelye JeTald O CTPOGHHH H CBOHWCTBAX TypMaJHHA B MOPOJAax H3-
BepXKEHHBIX, OCaJOUHBIX H MeTamMopdHueckHx. [as KpHCTaNIOB He-
00X0AMMO JaBaTb HX pasMepshl.

CraBpoaur

379. Cnenyrouiuit MuHHepasa — craBpoaut. Ero ¢opmyaa (Al - HO).
Fe - (Al10), - Si,O,; npuBoautca Takxke smnupuueckas: HFe,” Al,Si,0.,,,
npuuem FeO samemaetrca MgO, ALO,— Fe,O,, SiO,—TiO, B He-
6ouablioM KoauyecTBe. Munepas pomOuueckuii. Boabumieir uactbio
NPU3MATHYECKHe KPHCTaMIbl, W TOTAa YAJAHHEHHE Y HHX T10J0KH-
TeabHOE. B I/MHHBIX mpu3Max BeTpewaercs oueHb peago. Hepeaxo
BcTpeyaercss B 3eprax. CnafiHOCTb MO BTOPOMY MHHAKOWAY B UIIH-
thax mHOrAa 6GnIBaeT O4YeHb MJAOXO Bhlpa)ieHa. 3amMeyareJbHO Xapak-
TEPHBI KPeCTOBHJAHbIE ABOMHHKM: MO MpH3MaTHueckOH rpanu (032)
TaKMe JABOMHHHKH HMENT (opMy NpsAMOro Kpecra; Mo KOCOH TpaHd
(232) nBOMHMKH MMEOT BHJ Kocoro kpecra. OyeHb XapaxkTepeH Ajs



.CTABPOJMTA LBET ', BHIACAAIOUIMA €ro M3 BCeX OCTAJABHBIX MHHepa-
JIOB — 3TO OPAHKEBO-KEATHIH HJIH 30JOTHCTO-}KEATHI: mo Np oH
noutH GecuseTeH MaW caabo xearoBaTeli; mo Nm oxkpacka yme 3a-
MeTHa W nmo Ng — opaHmkeBO-KeaTas WJIH 30J0THCTO-keatas. [Toka-
3aresb NMPEAOMJEHHs JOBOJNLHO BHICOKHMI H KoaeOmleTcs B mpejeaax:
Np=1,736—1,747 u Ng=—1,746—1,762. OueHp XapakTepHO, 4YTO
MJIOCKOCTh ONTHYECKUX OCeH fBJAARTCH MNEPBbIM NMHHAKOHIOM, M. €.
HepneHauKyasipHa K maockoctd cnaiinoctd. Ock Ng cosnamaer c
TpeTheil KpHcTasiorpaguyeckoit oceio; ock Nm-—c mepBoit. ¥Yroa
NOracaHus paBeH HyJI0. YToJ ONTHUeCKHX oceil kosne6aercs ot +80°
no —87°. HMuorpa oGHapy:KHBaeTcsi 3aMeTHAd MAHCTIEPCHsi ONTH4YE-
CKMX Oceil, NpHYeM B 3aBHCHMOCTH OT 3HaKa yrja MoOXeT ObITh H
p>uv ¥ p<v. B crnpaBouHHKaxX Ebl 3TOr0 He BCTpeTHTe. [IBympe-
JoMaeHHe Konebaercs B mpexpenax oxoao 0,010—0,012, no uHoraa
goxoaut H po 0,015. CraBpoauT ouyeHb CTOWKHA MWHepaJ, mpespa-
1{aeTcsl MHOTrjAa B 3eJeHylo caoAy. CTaBpoOaMT SIBJSIETCA BecbMa Xa-
PAaKTepPHLIM MMHEpaJaoOM I KPHCTAJAIMYecKMX ciaaHuen. Berpeuaercs
Hepeako B OOraTelX KpeMHe3eMOM MJHM JKeJe3oM IOopojax ¢ rpaHa-
TOM, aHJaJdy3HTOM, KOopAaHepuTom H T. n. He Tak yxX peaxo craBpo-
JUT HaOJ0JaeTcss M Kak KOHTAKTOBHIH MHHEpPAd, 3K30KOHTaKTOBHIH
H 3HAOKOHTAKTOBLIA. BBICOKOTEMIEpaTypHOMY CTaBPOJHTY He-
CKOJBKO OTBEUAT MO COCTAaBy HU3KOTeMIepaTypHble XpyIKHe
CJHIOJIBL. -

380. CTaBpOJMT HHOrJAa MOXHO CMEIIaTh MO ero HeHHTeHCHBHOH
OKpacKe ¢ pPOMOHYECKHM MHpoOkceHOM (m. 226), HO AJsl pa3aHuHd
BCErja Haflo HMEeThb B BHAY, UTO pOoMOHUECKHI MHPOKCEH HHUKOrJ1a HH
B KaKHX CEeUeHHdIX He MOMeT J[JaBaTh TaKOro OpPaHKeBO-XKeJAToro
npera. CTaBpOMHT HHOrJa MOMHO HAa NepBBIA B3IV CMeEIIaTh C
HEeNTOBATHIM B muIH(pax 3nHUIOTOM, HO 3MHA0T HMeeT ropasmao Ooaee
BLICOKOE ABYNPEIOMJCHHE, U MUHAKOWIAJAbHASL CHAHHOCTh MOHOKJIHH-
HOro anumoTa BexeT cebs B pa3pes3ax HHauye, yeM NHHAKOHIaJbHaA
cnaiHOCTh craBposnTa. [To XapakTepHBIM e KDPeCTOBHIHBLIM IBOW-
HHKaM B CBfI3H 'C IPYTHMH €ro CBOWCTBAMM CTABPOJHMT HH C 4eM CMe-
wate Heawb3s. BecuseTHwliit He cMmelanTe ¢ poMOMYECKHM NHPOKCE-
HOM — OTJHYAeTCsl OT MOCJHeJHero N0 OPHEHTHPOBKE H MO Yray
IPHU3MBI, paBHOMY OKoao 130°.

~

Pytua

381. HaxoHel, nmocneHUA M3 OKpalleHHBIX MHHEpPaJ, KOTOPLIH 5
BaM ynomgHy, pyTHi. @opmyaa ero — TiO,; Hadaomaercs HHOrAa
npumech FeTiO;. Pyrua— MuHepan TerparoHadbHblf, 6oJblileif ua-
CTBI0 JIaeT Y/JIHHEHHBIE TMPH3Mbl HJAH LHPKOHOMOA00HBIE KPHCTANIbL
(pHc. 42) u ObIBaeT HHOT/A Jaxe TOHKOBOJOKHHCTHIM. B kpucraniu-
YECKHX CJaHIaX BCTPEYaeTcsi HePeAKO B BHAE 3epeH OoJjee HaH Me-
Hee H30METPHYECKHX. Y VIHHEeHHe KPHUCTaNIa BCerja MoJ0KHTeNbHOE,
uTo, OJAHAKO, PeAKO MOXKHO HabaAaTh, BCIEACTBHE OYEeHb BHICO-
KOro jasynpenomiaenusi. MuHepan OMHOOCHBIM M TOJOKHTEJNbHBIMH.
CnaiiHocTe y Hero HaOJOAaeTca peaKo; OHA pachnoJoxeHa Mo
MPH3Me — MHHEpal TeTparoHaNbHbli — H B ONPEJEeNCHHLIX CEYeHHIX

! Quenp peiko BcTpevaercs GecuseTHWH B ange CTABPOJHT,




R0 <

MOXeET JaTh 2 mepecexalllHecs, MOMApHO TNapajieJbHBIe CHCTEMBI
TPEeIllHH, IepPEeceKallIHecs MOJ TNPAMBIM YraoM. [IBOHHMKH OYeHb
XapakTepHbl — TAK Ha3blBaeMble KoaeHuaTwle (pHc. 43) M cepALEBHA-
Hele aBoiHHKM mo (301), xak Ha puc. 44, a TakiKe MO NMpH3MaTHuYe-
ckum rpauam (101), (011), xak na puc. 45 (yrael gaHbl Ha PHCYHKaXx).
Huorza HaGmonalTcd M NOJMHCHHTETHUECKHE JBOHHMKH MO NpH3ME
CJH0XHOrO cuMBOJa. MuHepan atoT umeer O6LIKHOBeHHO OGypoBaTo-
WeATHIH, KpPacHBIH W KpacHOBaToO-Oypuifi ¥ Oypo-meJaTnR uBeTa.
Penko wumeer uper 3eneHoBarniét. Muorpa 6riBaer mnoutn cosep-
IIEHHO HEeNpo3payeH, H TOJbKO Kpas NPOCBEYMBAIOT KPACHOBATHIM
OTTeHKOM. MHHepan € HCKIIOUHUTENIbHBIMH CcBOHcTBaMH. HeoObikHO-
BEHHO BBICOKHME Ko3dhuuuent npeaomiaenns: Nmr or 2,603 mo 2,616;
no Ng or 2,889 nmo 2,903. /Isynpenomaenue oxoao 290 THICAYHBIX.
Bnarogapsa TakoMy BEICOKOMY JBYNPEJIOMJEHHIO LBETOB HHTEpde-
pPEeHLUHH HHUKAaKuX Bbl He BHAWTE, M B CKpelleHHBIX HHKOJAX W B NpO-
XOJfAIIEM CBETE MHUHEpPaJ HMEEeT COBEpPIIEHHO OJHHAKOBYIO OKPAackKy.
Tonpko, ecid MHHEpaJ HAaXOJUTCA B BHJE TOHYAHIIHX MIJ, KOrAa
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Puc. 42, Puc. 43. Puc. 45.

BH/AHO, YTO OHH ropasjio TOHbIUE, YyeM TOJIHHA Wauda, B COBEP-
IVEHHO ONpeJieJeHHO MOIKeTe TOBOPHTb O pYTHJE, €CIH B 3THX HI-
Nnax 3amevaere spKHe LBeTa — CHHHe, KpacHble, (PHOJETOBLIE — HH-
TepdepeHtHl, NOTOMY YTO 3TO €JMHCTBEHHBIH MHHEpaa, KOTOPLIH B
TaKMX TOHKHX HMIOJOYKAX — HHXK€ COTHIX JAOJeH MHIIHMEeTPa — MC-
JKeT JlaBaTh BBHICOKMe LBeTa MHTepdepeHuuH. ITo sToMy 06cTOATE!b-
CTBY €ro O4eHb JErKko OTJHYHTb OT BCTPEUAIOMIHUXCS B BHJE TOHKHUX
;e HroJovYeK MHHEpaJoB, Kak, HANPHUMEpP, anaTHT, CHJIJIMMaHHT, Tpe-
MOJHT M Ap. Hukaxo# M3 9THX MHHEPAJOB B TAaKHX TOHKHX MIJax
HE MOXET JaTh BBICOKMX (LBETHBIX) 1BeToB MHTepdepeHuun. Pytua
OYeHb CTOMKHIA MHHepaJ, MO3TOMY HEPeAKO BCTPEYaeTcs B OCagKax.
IlosTomy ero, Kak ¥ Jpyrue MHHEpaJbl — UHPKOH, TYPMajHH, CTaB-
POJIHT, OPTHT, —Ha g0 XapaKTEepPH30BAaTh COBCEMHU I10 JI-
po6HOcTaMu. llpeBpamaerca WHOrJa OH B MJABMEHMT, a HHOTJA
caM 3aMelllaeTcs THTAaHHTOM.

382. Pytun, BeposiTHEe BCEro, MHHEPaJ 3IHMAarMaTHYECKHH.
BerpeuaeTcst B MHTPYZHBHBIX M3BEDXKEHHBIX NMOPOJAX, p KPHCTAMIH-
yecKHX caaHuax. Moxer ObITh PyTHA H KOHTaKTOBO-MeTaMmopduue-
CKHM MuHepajsoM, Berpeuwaercsi kak ruzporepManbHoe o6pasoBa-
HHE B DYJHBIX XHIAX M, KaK YKa3blBaJlOCh, B OCAJOYHBIX MOPOJAAX H
ocajKax, r'lie OH MOMKET CAY)XMTh XADAKTEPHBIM, HHOTJAA PYKOBOf-
HINM, MHHEPAJIOM B CMBIC/Ie NPOHCXOXKAEHHA OCAJIKOB TIYTEM Pa3Mels
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BaHMs TeX HJAH JAPYTUX ropubix nopoxa. OueHb XapakTepHO Aas py-
THJIA, YTO HE NO3BOJsET CMEIIHBATh ero HU C KaKUMH JAPDYTHMH MH-
HepajiaMi — 3TO OuYeHb CHJAbHOE JBYNPEJOMJEHHE H IBET, a TakKiKe
OueHb BLICOKHH peabed. Ouenb XapakTepHO HAXOXJEHHE PYTHJAA B
BHJIE TOHYAHIUIHX, DOJSIPU3YIONIMX fiCHO, HIOJOYEK OKOJIO YrJAHCTBIX
YyacTUl, B MeTaMOp(H3CBAHHLIX OCAJOYHEIX NOpPOoAax (CM. HHKe
n. 384).

HenpospauHble MHHEpanbi

383. [lepexonum, B 3akjaoueHne, K MHHepanam B umudax Henpo-
3payHLIM H TOTOMY B NPOXOJSIIEM CBETe YepHHIM. 37ech HeoOXo-
LHMO mpexje Bcero moBTOpUTh (OCHOBHI, cTp. 93), YTO COBEpPIUEHHO
YEPHLIMH KaXXyTCsi HHOrJa BeCbMa TeHKO3epPHHCThbIe IJIOTHble TJIH-
HUCThie (MEJHTOBBIE) M LOHU3HUTO-3MHI0TOBHIe oOpasoBanuda. Jas
pPasauyuus UX OT HENPO3PAauHLIX PYAHBIX MHHepPanoB (eciaH HA TaKoe
pPasiHYHe cpasy e He YKa3blBalOT OrpaHvuYeHHUsl 3THX MHHEpalos),
a Takke JJAs PAasjquYeHHs IMOCACJHHX APYr OT Apyra Jydlle BCero
MOBEPHYTHCA BMECTE ¢ MHKPOCKOIIOM, J€pPiKa ero B OJHOH pyKe, CIH-
HOI0 K MCTOYHHKY cBeTa Tak, 4ToObl OCBellleHHe Ipenapara JIOo
c3agH, MHMO raa3 HaOaronarenass («OTPa)KEHHBIA CBeT»): BHIIIEYIIO-
MSIHYTHI NJIOTHBIA arperar NpeacTaBHTCA Torza GeablM, XKeaTo-3e-
JAeHoBato-0eabniM uaM caabobypoBareiM, rpadur Oyjaer YepHBIM ¢

| MeTanIuyeckuM O6JecKkoM, VriHCThi€ CKOIJEHHHA, Haxe e€CIH Obl B

OeHCTBUTENBHOCTH OHM OBIIM MaToBhIMHM, OyAyT Takxke obaajgath
TakuM OJecKOM, BCJAEJCTBHE OTPaXKeHHWs Jydyed OT TNOBEPXHOCTH
cTekaa H Gajab3ama, MOKPBLIBAIINEro MJIACTHHKY NMOPOJALI H 3amnajarn-
mero B ee yrayOJeHHs, MarHeTHT TeMHBIM, OypOBaTBIM C MeTalJH-
yeckuM OneckoM !, TpyJAHO MHOTZA HJH COBCEM HEOTJIHYHMBIM H Ta-
KHM NyTeM OT YIVIHCTBIX YacTHLl M OT OOBIYHO IUMEeHCOBO-XKEJNTOro
HJH 3€JICHOBATO-XEJATOrO NMHPpHTAa M T. MO. Heoﬁxo,uumo cTaparbCa
IIpH TaKoro pojnaa HaﬁJIIO,'IEHHHX noyMarb MOMEHT Haunay4yuiero oc-
BellleHHs, HECKOJbKO MOBOpauuBasAaCh H HAKJOHAA NMPH 3TOM HEMHOI'O
MHUKPOCKON B pasHblé CTOPOHBI: HHOI'JZA yAaeTcd W TaKMM MyTeéM OT-
JHYHTE COBEPIIEHHO YBEPEHHO NMHPHT OT MArHETHTA H JaXe OT Xalb-
KOMHPHTA H KOOGaAbTCOAEPKAUWIMX CYAb(HIOB, HMEIOIHX SICHBIH pO-
30BHIH OTTeHOK. OJHAaKO ropasjao onpejeleHHee MOJAY4YAETCA Kap-
THHA, €CTeCTBEHHO, IIPH H3TOTOBJIEHHH MOJHPOBaHHOrO uLTHdAa.
Hmess B BHAY Ccka3aHHOe, OCTAHOBHMCSl BKpaTie Ha COOCTBEHHO He-
NpO3payHbLIX MHHEpanax.

MuHepanasl yraepona

384. lNpu Habmogenuax B OOGBIYHBIX MIH(AX YTAHCTHIE YaCTHIH
HHOrJZa OblBaeT JErKO OTJHYHTE OT MAarHeTHTa TEeM, 4YTO BHYTPH
3THX CKOMJIEHHH MJIU HAa HUX nepudepur MOXKHO HabaoxaTh TOHKHE
H TOHYAHIUHE HrOJOUKH pYyTHJA, HMEMIHe, HeCMOTPA Ha 60JbIIyiO0
TOHHHY, LIBeTa HHTep(EepPEHIHH MEepPBOro H BTOPOro mnopsiaxka. To xe
MOXHO CKa3aTb O WIYHrHTe M rpadwure, [locrenHuH Kak KPHCTAMIH-
YeCKoe BEeHIeCTBO AaeT HHOrja rexKcaroHailbHEIE NJIACTHHKH H arpe-
rarel ux. BerpeuaoTcs 9TH PasHOBHJAHOCTH yriepoja AOCTaTOYHO

! HeofiX0 1HMO OTMETHTh, 4TO /JAHHBIE HEKOTOPHX YYeOGHHKOB O 4epHOM UBETE
(B YK33aHHWX YCAOBHAX HAOAKAEHHS) COBEPIIEHHO HEBEPHM,
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- FAMHUCTHIX CHAAHNAX, (DHATHTAX, KPHCTANIHUECKHX CJAaHIIaX
eficax W 7p.) ', a Takxke — rpauT — B H3BEpPKEHHBIX MOpPOJAX.
[To oueHb TPVIHOMY CrOPaHMIO MIVHTUT M rpadHT JAErko OTAHYHMEL
OT YrAHCTBIX CKOMJEHHH, a rpaHT OT WIYHrHTa — M0 KPHCTaJJIHYe-
ckuM (opmam (ecaun He npuberaTh K peakiHH MoayyeHus rpaduro-

BOH KHMCIOTH). B OTaHuYME OT PYAHBIX MHHEPAJOB-— 3a HCKJ0Ye-
HHEM XPOMHTa — OHH HEepacTBOPHMBI B KHCJOTAXx. L

MarHeTur

385. Marnetutr — FeFe.,O, = Fe,0,, ky6uueckoi cuurouuu. /Isyx-
2TOMHOe JKeaeso Mosker 3amemiatbess Mg (cp. wmuuens), Ni, Mn u
naxe Pb; tpexaromuoe — Ti, Al (cp. mmuneas), Cr ¥ Mn; V.0, »
maruerure menee 0,1%, B Turanomarteture 10 0,6%. Xopomo o6Gpa-
30BaHHBIe (DOPMBI YACTBHI — OKTa3APbl M JOJAEKa3Aphl XapaKTepHH,
KyObl JOBOJIbHO peixH. /IBOMHHKH MO THOY IINHHEJH C TAaKHMH XKe,
KaK y moclenHed, padpe3aMd — MPSIMOYTOJbHHKH C BXOIALIHMHU TIO
KOPOTKHM CTOpOHaM yriaamu — B mmmdax. Yacro B 3epHax, mHOraa
COBEpLUEHHO HENPaBHJbHBIX, H CKOMJIeHHaX. B H3BepiKeHHBIX MOpo-
JIaX 4acTO € BKMIOYEHHUSIMH anaTHTa, IIHPKOHA, a TaKiKe B NpaBHkb-
HbIX CPACTAHHUAX C HAbMEHHTOM. OueHb CTOMKHMH MO OTHOLIEHHID K
areHTaM BBIBETPUBAHHMS M BOOOIe HM3MEHEHHMs PYIHLIH MHHepatl B
nocJaejgHee BpeMsi NOKA3aHO, UTO OKHC/IEHHE MArHeTHTa MPOUCXOAMT
TOJAbKO Npu Temneparype mexay 200 u 300°, mosroMy B TOpPHBIX
NOpoJax OuYeHb PeJKO MOKHO HabMI01aTh MOTEKH BOAHBIX OKHCJIOE
Jeme3a OKOJO 3TOTO MHHEpana, UTO fBJAAETCH XOPOLIMM OTJAHYHEM
CT MHPUTa M NUPPOTHHA. [lake B JaTepUTaX OH YACTO OCTAETCS He
H3MEHEeHHbIM.

386. MarHeTHT O4eHb pacHpOCTPaHEeHHBIH MHMHEDAJ B CaMbIX pas-
HOOOpasHbIX ropHbix mopojaax. Hdoraa serpeuaiorca (Kamuatka
H JIp.) MarHeTHTOBLIE IECKH, H3peJKa MarHeTHTOBbLIE TOPHBIE M-
poasl, ofpasyuide LeHHEHLIHe MEeCTOPOK/ACHHS IKeNe3HBX pPyI.
B u3BepKeHHBIX NOPOJAAX, KAk HHTPY3UBHBLIX, TaK H 3(Q(Py3uBHBIX,
BCTpeYaeTcs NMoYTH Bcerga, Oyayud 0CODeHHO pacnpoCTPaHeHHLIM B
HEKOTOPHIX Topoxax, OeJHBIX KpeMHe3eMoM. B rpanuTax, a Takike
1 B GoJee OCHOBHBLIX NMOpPOJAX OH yaule, 4YeM OOBIKHOBEHHO MoJa-
raijoT, fIBASETCH MHHEpPaJOM MOCTMArMATHYECKHMM: HepejKo BCe CcO-
OTHOLIEHHS MarHeTWTa C APYrHMH MHHEpalaMH IpaHuTa TOBOPAT 34
TO, YTO NepBHIH (POPMHUPOBAJCS MO3JHee, eCad He BCeX, TO MOYTH
BCEX OCTaAbHBIX MHHepanoB. IIpM Tak HasbiBaeMOH CHAEPOHHTOBOH
CTPYKTYPE OCHOBHBIX H3BEPKEHHBIX NOPOX W METEOPHTOB MATHETHT
CAYJKHT LIEMEHTOM JJs JKele30MarHe3uajbHHIX MHHepaaoB. Hexasno
ONKCaHa MOpoja, NMpaBJa, CKOpee BCEro He MepBHYHAs, B KOTOPO
MAarHeTHT LIEMEHTHPYET IoJieBbie mmaThl. B cepneHTHHUTAX, a HHOTAA
H B NPHJAEralIMX K HUM KapOOHATOBLIX MOPOJAaxX MArHETHT, IOCTe-
PHOPHBI HECOMHEHHO, NOABAAETCA OYKBAJIbHO B BHJAE MbIJIH, Tax
yto, OCOOGHHO B KapOoHaTax, erc Jerko MNPHHATb 3a YIJIHCTbIe
YaCTHLAL.

1 HancMHIO, 9TO YIMHCTBIE W CTHUW AOCTATNYHO HACTO CKOMARIOTCH B TAKHX
MHHEepanax, kax aH1aqy3uT, AMC €H, MYCKOBHT, KOPIMEPHT H HEpPeako Aaic¢ B mede-.
BBIX WMNATAX KPHCTANNHYECKHX claHleB. B yueGHHKAX M CNPAaBOYHHKAX, HACRONBKO
NOMHUTCH, O NOCTENHEM ABI2HMY HHTHE HE YNOMHHACTCH,



Mupur

387. MMuput, uay cepHbili Koauenad, — FeS,, yacro co cuaemxamu
Ni, Co, Mn u As; Ky6uuecKkoi CHHrOHHH. YacTbl KpHcTaMnoOrpaduue-
CkMe OorpaHuyeHHs B ¢opme KyOOB, NEHTarOHaNbHBIX JO/€KA3/POB
H MX KOMOHHALMHA; HepPeAKO HENMpaBHJbHHIE OrpaHudeHus. Llser B
BHILIENPHBEEeHHbIX YCaA0BuaAX (m. 383) HabawaeHus HINEACOBO-Ke-
TblH, 3€/IeHOBATO- M ydaule OypO-KeNTHIH, HHOTJA He OTJIMYHMBIH OT
marHetura !. [logo6HO mocaeaHeMy BCTpeyaeTcsi MOUYTH BO BCeX TO-
pojax H, BO BCAKOM caydae, B MOPOAAX CAMOr0 Pa3/iHYHOrO NMPOMC-
xoxaenusa. Mrorjpa, kak BropuyHoe 00pasoBaHME, BHIMOJHAET Ha-
pAAy € MapKasMTOM pPAaKOBHHBI B OCaJIOYHEIX nopogax. Ilosumu-
MOMy, B OOJBbLIHHCTBE CJyuaeB 3TO MHHEpaJ MOCTMAarMaTHUYEeCKH
(HanpuMep, B MpPONMHIMTAX) WY Jaxe BTOpHuHbIH. HecpasHenHo
JIErYe MarHeTHTa TNOJBEpPraeTcsi peakiuHsaM OKHCIeHHS, M03TOMY
BECbMa YacTO, B OTJAHYHE OT INOCJEIHEro, OKPYXKaercss KPacHLIMH,
OypeIMH HIH Oypo-XKeATHIMH B IJH(e OKHCIaMH, BOJAHBIMH H Ges-
BOJHBIMH, Kejne3a. Hepeaxo maer Takke MOJHBIE INCeBAOMOP(O3H
JMMOHHTOBLIE, TeTUTOBbIE W peAKo rematuroBele. OT MarsHeTura
OYeHb JIETKO OTJIHYHM IO YacTbIM KBaJpaTHHIM paspes3aM H COBep-
LIEHHO OMpeJeJeHHO OT BCeX NOJAOOHBIX MHHEPAJOB OTJAMYAETCS MO
NATHYTOJMLHEIM pa3pesaM B miaHdgax. B oTaWyMe OT MarHeTHTa B CO-
JASHOW KHCJOTE HE pacTBOPSETCS; B OTJIHYHE OT XPOMHTa pasja-
raeTcs asoTHOH KHCJIOTOH.

XpomMHurT

388. XpomuT, uiM XpoMHCThIi wenesHak, — FeCr,0, ¢ npumechio
Mg, Ni, Al, Fe’”” u np.; ky6uueckoil cunronuu. [To popmam nposisae-
HUA axagoruyeH marHetuty. llBer xeaesno- 1o 6ypo-uepHOro; nouTu
BCErga, B OTJAWYME OT MarHeTura, HabGmojgaerTcs NPOCBeUYMBaHHE B
KpasiX KPacHLIM HaH GYpPO-KPacHBIM LBeTOM. XapaxkTepeH JJs OCHOB-
HBIX M YJABTPAOCHOBHBIX H3BepIKEHHBIX NOPOJ, OCODOEHHO JYHHTOB,
rje, B NPOTHBOINOJOMHOCTb MAarHeTHTy, BCTPeuyaeTcs B XOPOIUO
GOpa30BaHHBIX KPHUCTaMIaX, Pe3KO HAHOMOP(DHLIX M0 OTHOINEHHIO K
CHJIMKATHBIM MHHepaiamM. OT MarHeTura, nmogob6HO KOTOpPOMY BCTpe-
qaeTcsl Takie B 3epHAX M HX CKOMJEHHAX, MHOTZAa HE OTJAHYHM C
yBepeHHOCTbI0. KpoMe BhillleyKa3auHbIX CBOHCTB OT MarHeTura of-
JUYaeTcs O4YeHb ¢1ab0oi MArHMUTHOCTBI0O M HEPacTBOPHMOCTBIO B KHC-
aorax. [Togo6Ho nocaexHeMy BCTpedaeTcss B CEPHEHTHHUTAX M OKpY-

' AKX WX MOPOJax — MarHe3uTax, NOJOMHTax M mp., rae ObiBaer
NOCTePHOPHBIM MHHepaaoM. EcTb yka3aHMs, 4yTO XpOMHT B mIHdax
GAiBaeT He YEpHBIM, 4 KPaCHBIM, MOJYNPO3PayHbIM.

HUabMeHHT

389, UabMeHUT, UAH THTAHHCTHIN Wene3nsk, — FeTiO, - mFeFeO;,
npuuem m jpo 30%; npumecu Mg m Mn; rexcaroHaabhblii, poM6oO-
sapuueckui. TabauyaTele Mo NHHAKOUAY KPHCTAMMbl, 4 TaKKe YIJIH-
HeHHBble POMGO3JPHI JErko OTAHYAIOT OTHETAHBO Y/JIHMHECHHBIE pa3-
pesbl ero OT Paspe30B MarHeTHTa, HO BCTPEYAIOTCH H B H3OMETPHY-

1 Heo6x0ZHMO OTMETHTb, YTO NAHHLIE HEKOTOPWX YueOHMKOB O YePHOM UBETE
(B yxasaHHBIX YCAOBHAX HaGJOAEHHS) MArHETHUTA COBEPIICHHO HEBEpPHbI,
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HEIX poMOO3/pax, He OTIMYMMBIX B paspesax OT 3TOr0 MHHepaaa.
B axcroukax M rTabJMuYKAaX orpaHeH 4acTO COBEpPUIEHHO Hemnpa-
BHJIBHO; JAOCTAaTOYHO yacTto (B aAuabasax ocoGeHHO) BCTpevaercsi B
HEeMpaBH/JbHBIX NEHAPHTOBHAHBIX (opMax pocta u ckeaerax. Ilpu
CPaBHHTEJNbHO JIETKOM DPAa3JIOXKEHHWH — OTAMYHE OT MarHeTHTa —
OKpYXKaeTcsi 4acTo Oe/biMM BaTOBHAHBIMH B LIAM(DE NPOAYKTAMH
Pa3JI0KEHHs, YaCTO TaKXKe caerka OypOBaTHIMH, JErko pacnosHasae-
MBIMH B «OTpaxXXeHHOM cBere» (cMm. m. 383).

390. Ilpoaykrel 3TH cOCTOAT M3 cdeHa B TOHKOPACHBLIIEHHOM
COCTOfIHMM H Ha3bBAOTCHA JeHKOKceHoM. OTCi0/1a MOHATHO, YTO Ps-
JOM C JIEHKOKCEHOM, HEPEJKO MaIUM MOJHbIE NCeBAOMOPHO3Ll MO
HIbMEHHTY, BCTPEUYaloTCd HHOrJa KaJbUHT M 3snujcr. Yacro 1pwu
TAKOM PpA3JOEHHH MNPOSABJIAECTCA OTYETIHBO OTAEJALHOCTH MO POM-
Goazapy (1011), TpeutuHsl KOTOpPO# ‘mepecexaloTes MOAOGHO CHAKHO-
CTH KalbIUTa, M K 3THM TpEUIUHAM, 3aNOJHIEMBIM JeHKOKCEHOM,
NPHCOEAHHAITCA elle NMuHakouaaabHbie. Jlerkas o6HapyXuBaeMOCThb
NOCHAEJHHX B OTPa:XKEHHOM, a MHOTJA H B NPOXOJAAIIEM CBeTe [AaeT
BO3MOMKHOCTb JIETKO OTJHYATh TAKHE MJAbMEHHTHl OT BCeX MOJ0OHBIX
€My Helmpo3payHblX MHHEpPadoB.

391. MabmeHHT CTOAb K€ pACHpPOCTPAHeHHBIH MHHEpPad, Kak M
MarHeTHT, BCTpPedYasch MnoA06HO MOCAeJHEMY B 3aMETHBIX KOJHYE-
CTBaX B OCHOBHBIX H3BepiKeHHbIX mopoxax. Habaromaercs Hepenko s
0CaJlOYHBIX NMOpOjax M mneckax. I'TaBHBIM HMCTOYHHKOM THTaHa AJs
€ro COeJHWHEeHHH B 3EMHOH KOpe SBJISETCH HMEHHO HJIbMEHMT, a He
JApYyrHe THTaHcomep:Kamue MUHepansl. HibMeHHT Hepeako BXOIUT
B COCTaB MarHeTHTa B BHJE TBEpJOro pacreopa, obpasys Tax Ha3bl-
BaeMblif THTAHOMAarHeTHT, Pacrno3HaBaeMblii B LIIM(paxX Mo CHI0MI-
HBIM MJH HEMOJHHIM 000/04YKaM BOKPYr Hero c(peHa — Tak Ha3Hl-
paeMele THTAHOMOPMUTHI KpUCTaAIHUecKuX caadueB. MHorma Habumo-
JATC 3aKOHOMEpHble CpPacTaHUs HJIbMEHHTAa M MarHeTHTa, Jerxo
yJaBJHBaeMble B MOJHMPOBAHHBIX WIMH(MAX X HAMOMHHAIOIIHE HEPeaAKO
NepTHTOBLIE CPacTaHMA NOJEBLIX InaroB. MabMeHHT B BHAEe OYEHb
TOHKHMX IIJIaCTHHOYEK M BEPOSITHO HroJoyek (ocTpeie pomOO3AphI)
NPOHH3BIBAeT HHOrAA aM(uOoab U nupokcensl. ToHualmue naacTH-
HOYKH MHHepala — WIbMEHHTOBAs  CJNOJKA, — Jexalue napali-
JeNbHO HJH CyOnapasaenbHO IIOCKOCTH mau@a, HMeT B TIPOXO-
JASIIIEM CBeTe, B OTJAHYME OT KPACHOrO B TaKHX e 00pasoBaHHAX
réMaTHUTa, WOKOJaJHO- HJH cHpeHeBo-Oypuiit nser. Hakoweu, B 60-
raThHIX aHOPTHTOM NJAarHOKJAa3aX OCHOBHEIX mopox (ra66po, HOPHTHI,
aHOPTO3HTHI) MIbMEHHT, KaK 3TO ONpeienaeHHO aokaszaHo TapaceHko
NOMOUIBI0 XHMHYECKOTrO aHalW3d YKPAHHCKHX MJIarHOKJIa3os, BCTpe-
yaercst B BHIE€ MACCOBHIX BKJANOUEHHH, 00YyCI0BAMBasd TEMHVIO OKpa-
cKy ¥ nabpazopH3anuio 3THX IIArdoKaa3oB. B Buje TOHKMX mnja-
CTHHOYEK BCTPeyaeTcsi B NMUPOKCEHaX, yaule poMOHYECKHX, H aMpu-
Gonax. MHorza wiabMeHUT MOMHO OTJIMYMTH OT MarHeTHTa TOJbKO
NOMOIIbI MHKDOXHMHYECKOTO aHalIu3a.

Fematur .

302, I'ematuT, UaH wenesunilt Gaeck, —Fe.0, ¢ marHeTuroM B
BHJE TPUMECH; 4acTO TaKKe C NpHMecbio THTaHa. [excaronanbHbif,
pomGosapuueckuii. [To dopmam nogo0eH HABMEHHMTY; HHOTJAA B TOJ-



c1bix pomb03apax, HEOTAHUHMBIX B pa3pesdax uutHda OT MarHeTHTA.
TOHUAHIIHAX NJAACTHHOUKAX B MPOXOJAIIEM CBETe NMpeICcTaBAfeTCs
KPAacHbIM M OPAH!KEBO-KPACHBLIM, B OTPaXKEHHOM CBETE — CTAJIbHO-Ce-
. pBIfi 10 Keae3Ho-yepHOro. [Iperomaenue ox0Ja0 Tpex, AByNnpesoOMiIe-
uue 6oaee 0,200 anomanbHOe, HO He 3aMewuaemMoe BCAEACTEHE TYCTOW
KpPackH MuHepana. B kuciore pacrBopsercs ¢ TPyAOM, HHOrAa
. cnabo MarHuTeH. 'eMaTHT WHPOKO pacnpocTpaHeHHbLIH MHHEpan, HO
. MeHee, uYeM MarHeTHT. Berpeuaercs NpeMMyNIeCTBEHHO B KHCJABIX
. M3BEPXKEHHbIX Mopojax. YacTo B BHAe BKJAIOUEHHH B JAPYTHX MHUHe-
. paxax, B BHJe eJle3HO# CAIOJKH, HanpuMep, B OJHrokaasax (m. 124,
. KOHel), Ha3biBAEMbIX COJHEYHBIMH KaMHfAMH, a TaKkKe WIHPOKO pac-
. MpPOCTPaHeH B BHJEe NOHIMEHTAa B pasHoOoOpasHeHIIMX MHUHepaJax.
- Jlas OTIHYHA B IIAH(AX MEJKOro TOJACTOPOMOO3APUYECKOro reMa-
~THTAa OT MarHeTHTa, YTO HHOTZA NPHXOIHTCA jAesaaTh, HalpHMEp, B
KPHBOPOXCKHX KBapUMTaX, Ha/l0 3aKas3aTh TOJACTHE HHpbl (oKox0
0,1 mMM) M Ha"ecTH rpaHH (OrpaHHYeHHs) MO (heLOPOBCKOMY METOIY:
KOMIJIEKC TpaHei JIerko MOBBOJMT OTJAMYMTB TAKOH reMaTUT OT Mar-
HETHTA HJM OT €ro mnceBAoMop(d03 no noclegHeMy, T. €. OT Map-
THTA.

r
IV. 3AKJIIOYEHUE U HECKOJbKO NMPAKTHYECKHUX COBETOB

393. Ha srOoM MBI OKOHUMM ONHCaHWE MOPOA006PAa3yIOUIHX MH-
HEepaJoB, YNOMAHYB TJaBHEHIIHME M3 HHX MO PACNpPOCTPAHEHHIO H
rAaBHEHIIHE B CMbIC/E TEHETHUYECKOH XAapaKTEePHCTUKH TOPHBIX MO-
poux.

M3 cpaBHHTENbHO peaKMX MHUHEPANOB fi NMPHBEN T, KOTOpLIe
MOJKHO CYHTaTbh, H JIOJIKHO MHOIJ3, NMEPBHYHBIMH, H KOTOpBIE MO-
ryT 1103TOMY XapakTepu30BaTh HMJH YKAa3blBATh HA MNPOHCXOKIEHHE
0CaIOYHBIX MOPOJ, KAaK KJAACTHUECKHX OCAIKOB, U3 TeX HAM APYrHX
HU3BEDXEHHBIX MJAH JPYrHX NepBHYHBIX mnopox. Toabko B KOHIeE
XVIII croserds, MOXHO CKa3aTh, HAYaJCsl HMHOH MOAXO0J K H3yye-
HHI0 OCaJlOYHBIX MOPOJ, YyeM OuiI0 A0 3TOro. AHraH4YaHWH Buabam
CMuT nepBeIit 06pPaTHI BHUMaHME Ha TO OOGCTOATENLCTRBO, YTO OcCa-
JOYHBIE NOPOJLI MOMHO Pa3JHYaTh MO COJEPKALIMMCA B HHUX OKa-
meHesocTaM. IT1o O6bio B KoHue XVIII B. Kak ato 6GuiBaer 06BIMHO
C HOBBIMH HAesiMH, yTBepAeHuss Cmura OBIIH BCTpEUeHBI Npe3pH-
TEJAbHLIM MOXHMaHHEM ILIeY, a CryCTs HEKOTOPOe BpeMs, Hao6oporT,
COBEPLICHHO OCTaBHJIM MNeTporpaduyeckoe M3y4yeHHe MOPOR H MpPH-
HSIJIACb XapaKTepu3OBaTh HX TOJbKO II0 OKAMEHEeJNOCTAM, JA0BOJb-
CTBYSICb BO' BCEX CJOyyasfX MPOCTHIM, H YacTO HeBepPHLIM, HA3BAHHEM:
TleCUaHUK, TIMHUCTHIH CAaHEl, Mepreab M npoyee. JloctaTouHo GO
Ha3BaTh, UTO TaKas-TO NMOPOJAA KOPCKasd Had KemMOpuiickasi, A TOro
yTo0Bl Ha 3TOM yCNOKOHUThCA.- Toapko B Havane XX croJeTus Hada-
. 10Ch HacTOsflllee HM3yueHHe OCAaJ0YHBIX MOPOJ cHayana Bo Ppanuuy
(Cayeux), a raasHbiM oOpa3oMm B BeaukoOpuTaHHH, TaK YTO KpPyT
E 3aMKHyJCH OnsiTh B TOH ke crpane. [lpou3soiiao ato motomy, HTD
% BeankoGpuranusa — HeGoablas CpPaBHHTENbHO, KaK OCTPOB, CTpaHa

H obramaer 6OJBIIMM KOJMUECTBOM YUEHHIX, 4 MOTOMY OHa H3VHeHa
TaK, KaK, BeposTHO, Ham Cow3 Oyaer HCcAeA0BaH OYeHb HECKOpO.
E Tam 2HalOT BCe NOPOAL — KaK OHHM 3a/eraiT H Ije OHHM 3aneramwt.
B cuny aTOro HMEHHO TaM-TO M MOXHO ObLlIO HauaTh H3YyueHHE Oca-
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HNOYHBIX MOPOJA, PACCUMTBLIBAS, 10 MMUHEPANbHLIM OGJOMKAM MOCHea-
HHX C/leJaTh 3aKJIO4YeHHE O TeX NMOPOoJAaX, MyTeM PasMbiBa KOTOPBIX
CCaJ04YHbI€ NMOPOJAbl MOAYYHAHCH.

B BennxkoOpuTaHHM SHAIOT BCe OCTPOBHHIE TPAHMTHI W BCE CBOIi-
CTBAa STHX FPAaHHTOB H BCe peJuaiiive MHHEPAJHl MOPOA M T. A. Tax
4YTO 3/1eCh HHOr/a MO MHHEpalaM H MO THKEJIbIM MOPLHAM KaKoro-
HHOY/Ib MecKa WIH NecuaHHKa MOXKHO COBEpUIeHHO onpejaefieHHO ro-
BOPHTb, OTKYZa, NyTéM pa3MbIBaHHS KaKUX MOPOJ, 3TOT MNECUAHHK
npousoles, H Kakum 00pa3oM — B KaKOM HanpaBJeHHH — IPOJBH-
rajcs KJAacTHYecKHH ero martepuan. KoHeuHo, AJs Takux HCCIEL0-
BaHHl ¥ BBIBOJOB NPHCIOCOOJEHBl TOJMBKO Te CTPaHbli, KOTOPLIE H3Y-
YyeHbl B NeTporpa()HuyecKOM OTHOIUEHHH CaMbiM NOAPOGHBIM 00pa-
30M. COOGCTBEHHO rOBOpf, TENEPh 3aBEPINAETCH TOT KPyr, KOTOPHI
Hayajcs B Hayke B xoHue XVIII cromerus m nauane XIX. B arto
epeMms Josompé u Paopuan ne-Beabsio —- dhpaHuy3ckue reosory---
JUIST M3YYEeHHMs] U3BEeDKEHHBbIX MOPOJ MOCTyNnaid Takum xe obpasom,
KaK Mbl TENepb MOCTYMaeM € OCaJlOYHLIMM, T. €. MOJOJH 3TH IO-
pOABl B TOHKHIH MOPOIIOK ¥ PACCMAaTPHBAAH HX MOJ MHKPOCKONOM
(me moaspu3auuoHHbIM). Temepb Mbl NOAXOAHM K TOMY MOMEHTY,
KOr'Jla HeJOCTaTOYHO OITHCBHIBATD MNOPOABLI No waudaM, Hexocra-
TOYHO HM3Y4YHTb OJWMH HJAH ABa wiuda, a Aa8 TOoro yrobbl jAenaarhb
T€ HJH HHBIE IeHeTHUeCKHe 3aKJIueHHsl H3 H3Y4YeHHsl OCaJOYHBIX
nOopoJ, HeOOXONMMO H3y4aTh OYEHb JETalbHO H H3BEpXKEHHBIE MO-
POJbl, MOKPBLIBAKIIHE CTPaHy: INyTeM JAeTaJbHOrO H3Y4YeHHs1 Melb-
ualUMX MHHEpPaJbHHIX OCOOeHHOCTeH BCeX MOPOJ, MOKPLIBAIOIHX
CTPaHy, MOXHO TMOYTH BCerja BLIBECTH, OTKY/AAa MOJYYHJIHCh Te HIH
uHble ocajaku. [TosToMy HeyAMBHTENLHO, YTO CKOPO MOMKET ObITh W
Mbl 6yJeM MOJOTH TPAaHUTHL ' W HCCAEAOBaThb MX THIKENALIE TMOPLHH,
JiIsi TOrO 4TOOBI MO pegKHM MHHepaJaM, BCTPEUaIUIHMCA B Iecya-
BUKaX H aIIOBHAJBHBIX OTJIOXKEHHSIX, MOKHO OblIO Obl CYAHTh —
OTKyJZa M KaK TOJYYHJIHCb 3TH OcajlouHble obpasosanusi. [lpu ne-
TAaAbHOM MHHEPaJOrHYecKOM H3YYeHHH [erMaTHTOB COBEPUIEHHO
0643areqpH0 HE OTPAHHUMBATLCH TOJNbKO OJHMMM wWaH(daMH, a H3y-
uath TaxKeable (DpakuuM, moJydyeHHble u3 Goasmnx o6pasuos. Mc-
XOJAsl M3 3TOrO, fl BaM H YIOMSHYJX HECKOJbKO TAaKHX XapaKTepHBIX,
HO MEepBUYHBLIX MHHEPAJOB, XOTA H YEPECUYP HHOrJa peiKux, 4ToOL!
Bbl HE MPOINYCTHJAH 4Yero-HuOyJb XapakTepHOrO H INPH H3YYEHHH
OCaJloYHBIX MOPOA. ¥NOMSHYTb BCe CKOJbKO-HHOYAb BaXXHbIe MHHE-
paibl B mpefenax TOro BpeMeHH, KOTOpoe OblIO MHE YHAeJdeHo, d,
€CTeCTBeHHO, He Mor (ueabl0 Moe#t 6blJI0 MOAPOOHO OXapaKTepHU30-
BaTb [IJaBHEHINHE W3 TETPOJOTHYECKM-BAXKHbIX MHHEpPaNOB); MO-
STOMY M OTrpPaHHYMJCHA TJAaBHEHIIHMH MHHEpalaMH M XapaKTepHek-
IHMH M3 OYeHb peJKO BCTpeualmuxcsa MuHepanos. Kpome Toro, s
YACTO COBCEM HEe OCTAaHABMWBAJICS HA XUMH3Me MHHEPAJ0B, MOTOMY
uTO HMMel1 B BHAY MNOpOA0OGpasyioliie MHHepalbl B TOM CMbICHE,
KaK OHH BeJyT cebsi mojJg MHKPOCKOMOM.

KoneuyHo, MHOroe -Ba)kHoe Iast ClHelHaANUCTa MHOK TIPH H370-
JEeHHH onyleHo, coo6pa3Ho TOH uead, KOTOPY f HiteJ B BUAY,
MO3TOMY e s He NPHBOJHI M CCHIIOK Ha TEKYULYI0 JHTEpaTtypy, H3
KOTOpPO#, MOMHMO YKa3aHHEIX BHAauajle CHOPABOYHHKOB, §1 NPHBOJIHII

! Takoe usydeHHe yme HAYHHACTCA B AHCIHM,
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 paM cBegenus. [ToapoGuocTH M BCe Jpyrue CBeAeHHsi HaWAyT cede
MECTO B PYCCKOM CNpaBOYHHKE, KOTODPLIH $ HMEH0 HaAMEDEHHE Bbi-
MYCTHTh, KOT/Ia K 9TOMY TOJOHAET BpeMs.
~ 394. B zakaioueHHe MO3BOJK. cebe MPHUBECTH HECKOJbKO COBETOB,
. KOTOpBblE, CYAsl MO MOEMY OINBITY OTHOCHTEIbHO HEKOTOPHIX COBEp-
| [IEHHO HEBEePHBIX JaHHBIX, HPHBOJUMBIX HHOrJZa B JHTEparype H
. JIETKO NpPOBEPSIEMBIX 10 HMMEIOUIMMCS B 3TOH e JUTepartype AaH-
HBIM, OYAYT JJsi Bac OY€Hb [10JIe3HBI, B YeM fi COBepIlIeHHO yOexKeH
~ u Bce 0OoJee yJ0CTOBepAOCE M3 cBOero O0JbIIOro IeJarorH4ecKoro
( ONBEITA ¥ HEMAJOH KOHCYJALTALHOHHOH AEATENbHOCTH.
. Ilpempae Bcero OTHOCHTEJNbHO ONpejeNeHHsl caMbiX pacHpocTpa-
HEHHBIX MMHEpaJOB — MJAAarkokJAas3oB. B ceoem Mecre OblIO yike
yKa3aHo, uTO JIBOHHMKOBBIE 3aKOHBl STHX MMHEDAJIOB MMEIOT pas-
~ JIMYHOE pacnpocTpaHeHHe, NMPHUYEM 4Y4CTOTAd HNOBTOPEHHS Pa3AHYHBIX
| 3aKOHOB COBEpIIEHHO HeoAMHaKoBa. Kak 9TO I0KAa3aHO CTATHCTH-
- YECKH M JEerko CBf3bLIBAETCH C KpPHCTAAIOrpadHyecKMMH CBOWCTBAMH
.\ 3THX MHHEpaJOB, HauboJee 4acTO BCTPEUAETCS 3aKOH AJbOUTOBBIH
- | (010), satem mayr xapacoanckuit [001], caoxuwiit | [001] || (010),
. BCTPEHAINHACA M KaKk DaBHOACHCTBYIONIHH ' M CAMOCTOATEJLHO, H,
HaKOHEl, nepHkauHOBHIA [010], xapaxkTepHbf MmO uyacToTe BCTPEUH
Juisi MeTaMopgHyeckux, OcOOGEHHO CaHLEBATHIX, W 4YacThl0 THAPO-
TEPMaJbHBIX TJIArHOKJIA30B, HO PEJKO HAXOIHMEIH, KakK CaMOCTOS-
TeabHOe 06pa3oBaHHe, B H3BEPKEHHBIX, 0COOEHHO HHTPY3HBHEIX IO-
poaax (Jlogounukos). OcrajibHble JMBOWHHKH pEJIKH, W, HANpHMEp,
maneGaxckue npodnHuku | (001), cpaBHMTeNbHO uvacTbie AAA CyLle-
CTBEHHO-KAJAHEeBbIX MOJEBbIX IINaTOB, B MJIAarHOKAa3ax BCTPEYaloTCs,
noxaiyi, 6e3 npeyBeJHUEHHs MOXKHO CKa3aTh, HA COTHIO OJHH pas,
a DaBeHCKHe, HHOTJa BCTpedaeMble B KAJHIUNATAX, HA THICAUYY OJIHH-
ABa pasa (a u3Mepua OoJ€e THICAYM NIATHOKIA30B H OaBeHCKHil
3aKOH BCTPETHJ TOJbKO JBa pasa, H TO B 000HMX CayuyasiX 3TO HMeer
MecTo B nopojgax mnopdupoBoit crpykrypel). [lpu onpenpeneHnn
JBOMHHMKOBOI'O 3aKOHA HEOOXOIMMO HMeTb B BHJIY VYKasblBaeMble
JAdaHHBIE OTIBITA NpeX/e BCEro.

395. Bo-BTOpbiX, HA0 He YINYCKaTb M3 BHAA, UTO 3dKOH OMpeje-
JFEeTCA TOJABKO B TOM CJydae, ecJd H3BECTHO B3aMMHOE MOJOMKeHHE
JBOMHHKOBOH OcH B:; M miockoct mBa P: ecan B, neprneHguky-
JApHO P — 3akoH Oy/JeT HOPMaJbHBLIH MJH rpaHeBOd; OH 00603HauyeH
; Ha HoBedmed auarpaMvme B. B. HuKUTHHA ? CIVIONIHBIMH YepPHBIMH
i AHHHSMH; ecan B, nexur B wmee P, To 3akoH Gyier ocesoi (napad-
JdeJbHbIH, pebepHblil) HaH caoxHblil (OcHoBwl, crp. 211—218). Oce-
Bblé 3aKOHBl 0003HAaYeHbl Ha JuarpaMye CHHHMH JHHUAMH, CIOXK-
Hble — KpacHEIMH. B ciayuae HOpManbHOro 3akoHa ABOHHHKOBAs OCh
ecTh _| K KpHcTamrorpadMieckod IMIOCKOCTH, CHyXKalled ImBOM
JBOHHHKA, HHAaue roBOpf, KOOPAHHATHI JABOHHHUKOBOH OCH SBJSIOTCH

1 Ecau BBl WMeeTe NOAHCHHTETHYeCKHH ABONHHK M3 Tpex MHAMBHAOB (c mapai-
AeAbHBIMH IBAMHK!)  HALIH, 4TO NEPBHIH M BTOPOH MHAMBHA TMOCTPOEHBI 110 3aKOHY |
(010), Bropoit u Tperuii no sakony [001], To —Ha OCHOBAHMM NPaBHAA CAOKEHHA
ocell — nepBuiit W TpeTHit MHAMBHAL OY1YT HAXOAHTBCH LPYT K APYry B OTHOWEHHH |
[001] || (010), T. e. cnoxHOrO SakoHa, ~

2 Cm. ,3annckn Pocc. Mumepaaor. ¢6uiectsa”, uactb 55, Bbim. I 3a 1926 r., a
TaKKe B oraeabHo#t Gpomiope Toro e O6uiectea 3a 1929 r. Crapwe AHArpaMybl
'{tgnl'g Xe aBTopa B ero ,YHusepcaibHom Merose Pemoposa®, swm. I, Ilerporpan
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B TO JK& BPEMA H FHOMOCTepeOrpafiuyecKHMH NPOEKIHAMH MJIOCKO-
CTH IBa, T. €. PAHOHAILHOH KpHCTANLIOrpadHueckoil MIOCKOCTH
naaruokaasa. [lostoMy wa aumarpamMme NpPUBOAMTCS MHOIO YepHbIX
KPHBBIX, JAIOLHX KOOPJAMHATHl MIOCKOCTEH OrpaHHyeHHs NNaruo-
KJIa30B MO OTHOIUEHHIO K TPEeM B3aMMHONEPNEHAHKYJASPHBIM OCHM
KHIHKATPUCChl, 2 HE KOOPJAHMHATHI JBOHHHKOBBLIX 3aKOHOB.

396. Haxoneu, npu omnpejpencHud ABOHHHKOBOrO 3aKOHA H CO-
CTaBa MIardoK/ja3a MOXKHO PYKOBOJICTBOBATHCH e€llleé B TeM, 4YTO B
HOPMaJIbHOH, HEH3MEHEHHOH, MarMaTHUYECKOH MOPO/Ie BCe IArHOKAa3bl
334 HCKAWYEeHHEM, KOHEYHO, 30HaJbHBIX, rjle B 30HaX COCTaBbI pas-
JHUYHBI, HMEIOT OJHH H TOT e coctaB. boabuie Toro, ecau BH To-
npobyere NPOBEPHTL MOe VTBEPMJEHHE, TO yOeIHTech, YTO eCau
KOOpDJAHHATHl MEPBOr0 HM3MEPEHHOr0 BaMH JBOWHHKA OTKJIOHHAKTCH
OT COOTBETCTBEHHOH KPHBOH, TO TO e camoe BaMu OyeT moay4arbes
H B JDYTHX M3MEPEHHBIX NJIAarHCOKJIa3ax TOM JKe MOpoJAb H HA TY e
YacTo BeJHuHHy. YTO Kacaercs COOTBETCTBHH ONTHYECKHX  JaHHBIX
XHMHYECKOMY COCTaBy IIarHOKJIA30B, TO Hajl0 HMETh B BHJY, 4TO .
IJsl yueTa TOYHOCTH 3TOro COOTBETCTBHS MaTepHala oOuYeHb Malo,
BCJAEACTBHE Yero KaX A H HOBBH H aB T O P NPHUBOJAUT HECKOJbKO
OTJIHYHbIE KDHUBLIE, H 3TH KPHBBIE B JIEHCTBHUTEJbHOCTH HAj0 Tpej-
CTaBJATb B BHJE MOJOC B 4—6° TONIHHON, a He TOHKHUX KPHBBIX,
KaK 3TO jaeTcd Ha jauHarpammax. §l yxe He ropopio o TOM, YTO TNpPH
COBPEMEHHBIX OINTHYECKHX HCCICJOBAHUAX COCTaBa IIarHOKJIAa30B
KOJIHYECTBO OPTOKIA30BBLIX MOJEKYJT He MOMET ObiThb y4TEeHO.

397. OcHOBBIBasiCh Ha TOJBKO YTO CKa3aHHOM, pa3bepeM HeCKOAbKO
npuMepos. [lycte s ABOMHHKOBOH OcH ‘B, MBI MOJYUHIH CJIEAYIO-
npe KoopauHarel: B,Mg=22°, B.Np==86° u, ciaefoBaTejbHO *,
B.Nm=68,5". Tak KaK 3HaKH KOOPJAHHAT HAM HEH3BECTHBI, TO MH
noayuuau coGCTBeHHO veThipe Touku. Jlaa toro uroGel uccaegoBa-
TeJb HHKOrja He 3abwiBanm 06 atoMm obGcrosreabctse, B. B. Hukurun
OueHb YJAAauHO NpHAyMaa H3ob6paxarbh AuarpaMMbl Ha OJHOM KBa-
LPaHTe OKPYMKHOCTH, IJie COBMEIEHbl BCE 4YeThIpe KBaJpaHTa C OT-
HOCAIIMMHUCH K HMM KpuBbiMH. [lo BolllenpuBeleHHBIM KOOpAHHA-
TaM Mbl nogaydyaem (cM. guarpammy, | kBazpadT) TOuUKy, Jexauiyio
MNOYTH B OIHHAKOBOM pPacCTOAHHH OT YETbipeX 34KOHOB:. JABYVX 4ep-
Heix — | (021) u | (010), oanoro cunero — [010] u omuoro kpac-
Horo— | [100] {| (001). PewuTer BOMpoc, MO KaKOMYy 3aKOHY IO-
CTPOEH JBOHHMK, HA OCHOBAHMH TOJbKO B3HTBHIX BBIIIE JAHHBIX He-
BO3MOKHO, HO Bbl BHAMWTE H3 JAMdarpaMmbl, 4TO COCTaB IJIarHOKJasa
G6yner coorBercTBeHHO — Ne 43, Ne 41, Ne 39 uau Ne 38 (Touka He
Jerja HH Ha OJIHY H3 YeThblpexX KPHBBIX, H B 3TOM cCJyuae cjaejyer
ONYCTHTh NEPNEeHJHKYAAPbl HAa KaXAYH KPHBYIO, YTOOBI MOJYYHTH
TOYKY Ha MmocjaenHei), T. e. BBl MOxere cBOOOJHO MHMCaTh, YTO Y Bac
annesuH oK. No 40, u ato Oy/Jer coBepuIeHHO CNpaBeAIHBO.

OpHako, YTO 5TO He BCErja TaK M UYTO HMHOrJAa OYEHb BaXHO
CNpefeauTh 3aKOH JABOHHMUKA, MOKA3bIBAET CaAy4yaH, KOrja BBl MOJY-
yaete koopauHatel B.Np = —22° B,Ng=——88,5° u onpeneaure,
yro mepea Bamu a0 3akoH [100], an6o _| (001) || (010). INepemiit
33aK0H, O4YeHb peakui, jaetr Ne 51 (cM. AMarpamMmy), BTOpPO#i, CpaBHH-
TEJbHO YaCThIM, CAOCMKHBIH 3aKOH TPETheH OCH BO BTOPOM IHHAKOHJE,

! OcuoBw, cTp. 71 H NpHMedanHe. _



naer Ne 28. Ecan BEl npaBrabHO paGoTaere M HAHECAH IIOB JABOM-
HHKa, TO MO KOOpAMHATaM 3Toro msa M (noatoca ero)==(010) uail-
nete gaas Na 28 u Ne 51 coBeprieHHo pa3JHyHble UH(PBHI HA KPHBOK
anpbOUTOBOTO 3aKOHA M OJHO3HAYHO HAlleTe HOMep NJarHokJasa.
Ecau e BHI XOTHTE JaTh YHTATCAID CBEAEHHHA, 1O KAKOMYy 3a-
KOHY TIOCTPOEH JIBOWHHK, TO HaJA0 BOCNOJb30BATHCH YKa3aHHEM
. 395, T. e. HAHECTH MOJIOC JABOHUHHKOBOro mBa. [10oa0KHM, YTO TO-
JIIOC IIBA Yy Bac .COBNAjaeT, HAH MOYTH COBMAJAeT, C JABOHHHMKOBOIO
ocbl0. B rakoM cayuae BB AOJKHB OTOPOCHTH BCe 3aKOHBI, KpoMe
YepHHIX, H TOJYYHMTCH, caegoBarenbHo, Jaudo | (010) u Ne 4],
anbo | (021) u Ne 43, Tak uTOo Ha OCHOBAaHHH TNyHKTa 394 BH J0J-
aHbl 6yzere mucath — | (010) Ne 41, —u 3To Jaxke B TOM cayuae,
ecad Touka Jersa Owl ropa3no Gamxe K 3akony | (021), uem k 3a-
koHy | (010) (cm. m. 394, konen). B cayuae KpadiHero ckemncuca, He
MEJAIOUIEro CUMTATHCA HU C KAKUMM JAHHBIMHM, KpOMeE JHYHO MOJy-
YEHHBIX, Bbl MOXeTe, NPHBEASA KOOPJAMWHATH H COOTHOLIEHHS MEXAV
B, u P, cxasarb, uto y Bac aubo saxcr | (010), amGo L (021)
(nocjieHUH 3aKOH, MOBTOPSAK JAJS He KPAHHHX CKENTHKOB, BeCbMa
Mano BeposteH). Ho Moxer okasarbcs, 4TO y BaC, KpOMe IIJIOCKOCTH
1Ba, NPHCYTCTBYET ellle Kaxasg-THO0 NJAOCKOCTb OrpaHHuYeHHs HIH
Jlaxke MIOCKOCTb CNafHOCTH, MOJ YIrJOM K IJIOCKOCTH 1Ba. B atom
clIyyae MPUAETCA paccTaTbCd H € JAOMYCTHMBIM KPaifHUM CKENCcHCOM,
€CJIM Bbl M3MepsieTe XOTb CKOJbKO-HHOYAb aKKypaTHO. A HMEHHO,
NyCcTh /IS MMOJCAa CHaHHOCTH BH noayuuan PNm=275 u
PNp=179,5 [Ne 42 no 3akony | (001)], u 3t0 mokaszano Obl Bam
COBEpPIICHHO ONpexeNeHHO, YTO Bbl AOJKHBI OblIM OBl Bally TOYKY
PacloOJOXHTh He B NEPBOM KBaJpaHTe auarpaMmel (cm. auarpammy Il
HukuTHHa -— nmoaHBI# Kpyr), a B TpeTbeM, rae JHHUM 3akoHa | (021)
Bosce Her. [IpaBma, Touka P Moxer Jarh, mo KoopauHatam 27,5
u 79,5, Ne 5 sakona | (001) [TpeTmiti KBagpaHT JauarpaMmbl], HO
TOTAAa BBl JOJKHBI OBIIM OBl CMOTpPEThb KPHBYIO JABOHHHKOBOrO 3a-
KOHa B nepBoM KBanpaute auarpamMmel Il ¥ moayuuam Obl '0YeHb
CHJIbHOE OTKJOHeHHe OT kpuBo# (010) m HOMep mnaarHox/aas3a, MeHb-
wHi HyJgesoro (?), uax Ne 43 no | (021), uro gano Obl, KaK BH-
AWTe, JJ5 OJHOTO H TOTO Ke 3epHa maaruokaasa Ne 5 110 ogHOMY
3aKkoHy W Ne 43 no apyromy, uTO, OYEBHJHO, ONATHL-TAKH HEBO3-
MOXKHO, H T. A. U T. A. Mrak, Bbl BHAMTe, KaKk MHOT/JA MPHBJAEYEHHEM B
paccMOTpPEHHE HOBOH IVIOCKOCTH, eCJAH KOHEYHO OHAa MMEEeTCs B BHIE
CIAMHOCTH HJIH OTPaHHUYeHHs, BOMPOC paspeliaercs OJHO3HAYHO.
398. Bropoit npumep. [lycTh Bbl mosyuuan KoopAuHATHI: B.Nm =
=34, B,Ng =175 u, caeposBareabno, B,Np =60, npuuem ABOHHHKO-
Basg OCb JEXWUT B ILIBe, T. €. 00f3aHbBl cMOTpPeTh JMHOO CcHHHI, JubO
KpacHLIfl 3aKOH, HO He uepHuA. [To cuwemy [001] koopaunaThl Aa0T
Ne 36, a nmo kpacHomy Ne 62. OcHOBHIBasiCb Ha CKa3aHHOM M TOAYep-
KHyTOM B . 396, BBl MOMKeTe cpasy BbiOpaTh 3aKOH M HOMeEp, €C/H
3TO y Bac He nepBoe H3MepeHHe, MO KOTOPOMY BBl MOJYUHJIH YIiKe
JAJs JpYyroro 3epHa TO# e mopojsl, ckaxem, Ne 59. B rakom cay-
yae y Bac, oueBHaHo, Oyaer Ne 62 mo | [001] || (010), a ne Ne 36
cHHero 3akoHa. Ho BbI He MOJUKHBI H3MepsiTh TAKHX IJArHOK/Aa30B,
rje Xora 6bl NpHOIM3UTENBHO Helb3sl 6b1J10 Obl YCTAaHOBHTH KOOPIH-
HAT IIOCKOCTH 1IB4, @ B TAKOM CJIy4ae, eclii y Bac AeficTBHTeabHO Ne 62,
BBl MOJyuuTe AAA Koopaunat wmwBa M= (010) (caMplif OOBIYHBI
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396—400 — 212 —

uioB) MNg==33° u MNp==71°; ecau xe y Bac No36 — MNg = 17"
W MNp=87,5° (uau uucdpel, 6aus3kue K npusefenHsiM). OnAThb, cae-
A0BATEJIbHO, PE3YJAbTAT COBEPILEHHO ONpeAeJeHHbI.

399. Tperuit npumMep, 3aUMCTBYEMBII M3 OAHONO HENABHO Bbl-
WeaIero neTpoJOrHYecKoro couyHHenus!. B,Ng =76, B.Np=56
H B,Nm=37 [?—375—B. JIL]. CooTHOWweEHH MeXJay MIBOM W
JBOWHUKOBOH OCbI0 HE NMPHBOAMTCH, TAK KaK JJs asToph ato Ge3pas-
JHYHO; HA CAeNyIOUleH cTpaHule (Aas APYroro H3MepeHHs) HMEeTcs
TaKo# naccax: «orseyaer Ne 58 sakona _| [010]» [umrair | (010),
TaK kak BNg =33 —B. JL.] «umu (?! — B.JI.) 3akona [010]». Bcaea-
CTBHE YKa3aHHOH NPHUYMHBI y aBTOpPa IIOAYYAETCsi H3 BHIIIENPHBE-
JAEHHLIX KOOpAHHAT ¢3akoH (021) uau | (100)»; nepsuifi BO3MOMKEH,
KaK YKa3hIBalOChb, B HCKIIOYHTENbHO PEAKHX CAy4asixX, BTOPO#H TaKike
BCTpeYaeTCs, MOXKalyH, pexe MaHeGaxcKoro. A ecad NPHHATh, YTO
3TH KOOPAHHATH OTHOCATCA K JOBOJLHO yacToMy 3akony _|_ [001] ||
(010), To moayuum (cm. auarpammy) Ne 58, yto BnoaHé oTBEYaeT
NepBOMy M3MEDEHHIO aBTOpa B TOM ke maHde, naBmemy Ne 56.

400. M3 Toro e MCTOYHHKA — ONATb-TAKH XapaKTePHBIH MNpH-
MEp Takoro poja OomHOOK — 4eTBepPTHit W mocaeanuii npumep. Ilpn-
Boautrca — B.Ng = 61,5, B.Nm=28,5 wu, caenosareaso (61,54
+ 28,5=90°), B.Np=90°, «uro OTBeyaer ABOHHHKOBOMY 3aKOHY
1. (021) u maaruoknazy Ne 33». 3xech, npexje BCero, Hago OTMe-
THTb, 4TO npH B,Np=90°, 3aKOH CTaHOBHUTCH HEOMNpENECHCHHBIM, H
MOJKHO MHCaTbh C OJHHAKOBLIM NPaBOM:

u a) B,Ng=—61,5, B.Nm=28,5, B,Np=90°

u b) B,Ng =285, B.Nm=61,5, B;Np=90°,
npHueM, Tak Kak B, HeoOXO0AMMO NepHeHAHKYaspHa By, TO ecid B
IEPBOM CJy4yae 3aKOH rpaHeBOi (aBTOPOM OMNATH HE YKA3aHO B3aHM-
HOE pacrnofomeHue B, W mBa), TO BO BTOPOM OH TAKOBHIM OHITH HE
moxer, # Hao6opor %, Tenepb, ecau NPHHATL BO BHHUMAaHHE, 4TO TOY-
HOCTbL onpejenenus -+ 2° u UMeTb TakKe B BHIAY yKa3aHus KOHLA
nynkra 396, To HalzeM, UTO ropasjfo BeposiTHEE B CJayuae a) 3aKOoH
manebaxckui, Toraa cayvyad by pacr 3aKoH NepPHKJIHHOBBIH, HIH ClY-
yait b) 3akon anb6uTOBHIM, TOrAa caydan a) | [100] || (010). Cac-
BOM B OTHOLIEHHH 3TOr0 MOCJAEAHEro NpUMepa HaJ0 CKasaTh, 4YTO
HHKaKoOro pOBHO JIOKAa3areJbCTBa, WYTO B3aKOH JEHCTBHTENbHO

| (021) He npuBOAMTCA, XOTA B TAKMX CJAyuYasX, KaK A YKa3wlBal,

(1. 76), oHH coBepuIeHHO 06a3arenbHbl. MHaue, HA OCHOBaHHH BCEX
HAal¥X CBEJICHHH OTHOCHTEJbHO CPaBHUTEJIbHOH PpacrnpoCcTpaHeHHO-
CTH PAasJHyHBIX JABOHHHKOBHIX 3aKOHOB, rOpa3/0 BepOfATHEE 3daKOH
anbOMTOBBIN Jiake B CayuyasX OTKJAOHEHHsi KOopjauHaT Ha 6—8°, ueum
He JMOKasaHHb# 3aKOH OaBeHCKHMH, XOTs Obl TOYKA COBEPIUEHHO COB-
majana ¢ JHHHeH MOCJeIHEro.

Yroa onTHYeCKHX ocefl AJaf ompefeNeHHs CO-
cTaBa NJarHoKJa30B He HMEET MOYTH HHKAKOTrO
3HAaYEeHHH.

1 Baccelin 03. Cesan ([Cokua). Msa. Axanemwn nayk CCCP, Jlenunrpaa 1929.

2 Ecau ByNp = 90°, 10 anaunt ocu Np; u Np, nnauBni0B 1BOAHHKA COBNANAIOT -

(17 naarMok1asos — ,NO4TH COBNAAnT*), & B TAKMX CAyyasx B, MOxer OuTe H
Mexny ocamu Nm— cayuaft a) Buwe, H Mexay ocamH Ng — cayuyait b). Ecan mios
HaHeceH, TO MO €ro NoJOKEHHI0 N0 OTHOWEHHIO K ocaM B, Gyner BuiHO, KakoH 3a-

— YEpHBIX JHHHH WIM KDACHHLIX C CHHUMH — HAA0 NPHHATH AAS cnyuz[e_a a) u b).
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401. Ecau BaM Hajo OMNpeNeJHThb COCTaB NJarHOKJasa He OuYeHb
TOYHO, TO MOKHO MOCTYNaTh cjaeaylomuM obpaszom. Buibpae m o i u-
CHHTeTHUYECKH# (310 06s3aTenpHO!) ABOMHMK, NOCTABbTE IIOB
. napaanenbHO HHTH KpecTa, HaHJHTe OCb HHAWKATPHCCH, Oamxan-
. [V WIBY, T. €. HMOJYyYalUIYyCs NPH MOBOPOTE 3€pPHA OT TOJbKO

| 4TO YKa3aHHOTO MOJOXeHus Ha yroa He 6oabme 30—35°. Ecan 3to

. oxkaxerca ochb Ngl, To Takum ke 00pa3oM Haimere ock Ng? mna
. BTOPOrO HH/MBHJA, W TOrjAa IMOJOBHHA YIJIOBOI'O PACCTOSHHS Me-
KAy BamIMMH OCSIMM AacT Kak pa3 B,Ng, u HoMep NJarnokiasa BHI
. ONpeJeJHTe MO aJbOHT OB O MY 3akoHy. Cmoco6 OouyeHb XOpOUI B
CMBICJIe TIPOCTOTHI MPOBEPKH: MOJYYHB H A C€TK e KOOpAHHATH B,,
Bl IO NpaBuiaaM coeMellaere B, ¢ ocbio [ ()eOPOBCKOro CTOMHKA
H CMOTPUTE B MHMKDOCKOI: NPH NPaBHJAbHOCTH BallMX OMNpeJeNeHHl
OB caM c000I0 YCTaHOBHTCHA MapaJeJbHO HHTH KpPecTa M MPHIET B
COBMEIIIeHHE ¢ IIOCKOCTHIO OITHYEeCKOH OCH MHKDOCKOIa, a PasJH-
yHe B HHTep(epeHIHOHHON OKpAacKe MHHBHAOB JBOHHHKA HCYE3HET
W He OyaeT BO30OHOBJATHCS NPH HakdoHax oxoJjo ocH I. Ho k
3TOMYy crnocody MOXHO mnpuberatb HJIH B \TOM Caydae, €CIH OJIHO
3epHO B JaHHOM mH(e BaMH YyKe H3MEpPeHO, HJIH ECIH VY Bac
HMEEeTCs JOCTATOUYHHIM HAaBBIK W TNPAaKTHKa B ONpEIeNeHHH TIarHo-
KJa30B. Dbosbme TOro, mocie cra-noJjyropacta H3MepeHHH rias yxe
€pasy HauHeT OTaMuaTh Jabpajaop OT aHAe3WHA M OT OMTOBHHTA
H T. 1. Ha yxasauHsiit cnioco® omnpejeneHHs Npy HeGOJbIIOM HaBBIKE
YXOAHT BCero 5—=8 MHHYT; NPH AOCTAaTOYHOM HaBhIKe 3—5 MHHYT.

401a. B sakafoueHHe O MJAACHOKJIa3aX CUMTAID HYKHBIM — Ha OC-
HOBaHHMH MHOTOUMCJIEHHBLIX HabGmoJeHHH Hax pabdoTOH HAYHHAD-
DIHX — CHeaaTh ellle HeCKOJbKO NpeaynpemaeHui.

Hu nop kaxkum BHJAOM, ecad Bbl paboraeTe 6e3 MOMOIIH ONBIT-
HOTO B 3TOM JieJe YYEHOro, He HaymHaite y4yHThcd Mmetony Pepmo-
poBa Ha niarnoknazax go M 40. BenencTsre uacToli HeompejeJeH-
HOCTH TIOJNYYAIOIIUXCH JAHHBIX, BCAEJCTBHE YHCTO IeOMeTPHYECKHX,
He MNOJAAILIMXCSH Ballel BOJe, NMPHYHH, MOXHO MOPYUHTHCH, Kak
3TO MHOK H HaOMOZaNoCh, YTO HE OYEHb HACTOHUMBLIE pabOTHHK
MPOCTO MaxHeT PYKOH Ha MeTOJ, He IalUHH B NepBOe BpeMdA pa-
60TH HHKAKOrO YIOBJETBODEHHA MO HEONPEeJeJeHHOCTH H Kaxy-
H{ejcs HeTOYHOCTH TMOJyHaeMBIX pe3yJbTaToB [cp. 5-it ab3al BCTY-
naenns, 1)]. leqo B ToM, 4TO BCAKHe H3MepeHHs TPeOyIOT HCKYCCTBA,
TeM §onee H3MepeHHs,, NMPOH3BOIHMMBbIE, HampHMep, C CJOXKHBIM Teo-
JIe3HYeCKHM HHCTPYMEHTOM, TeogoauToM. PenopoB Ke Ha3LIBanx CHA-
yaja CBOH MeTOA— M 0OJiee NPAaBUIbHO — KAK Pa3 TEOMOJHTHBIM.
HukTo He craHeT BO3paxkaTh, 4TO Aaa 6GoJee HWJAM MeHee TOYHOM
TEOJOJUTHOH paboThl TpeGyeTCsl H3BECTHAS TPEHUPOBKA, a, IPUCTYNas
K (henopOBCKOMY METOJY, HaUHHAKONIHE — u OGoabllive U Majbie —
VUYeHBIE XOTAT Cpa3y HayuuThbcs paboTark Tak, uro6sl pabora J0-
craBasaa yaosaersopenue. Ilpm Hawane paGoTel —u 3TO COBEp-
WIEHHO HEeCOMHEHHO — Bbl Oygere pa6oTaTh (¢ NAarvoKIa3aMH) B
cpeJiHeM C TOYHOCTbIO 10 3—4°. Barasmuute Teneph Ha JAHarpaMMy
B. B. Hukutuea nas niaarmoxnaasos amn6utosoro 3axona jo Ne 40.
Ebl cpazy yeuaure, uto koopauHata B.Np nas Bcex Goaee HH3KHX
HyMepor MeHee 26°, mocTturas 3TOH UH(MPH TOJALKO AJSI 3TOTO Hy-
mepa 40. Yto 3710 3HauuT? DTO 3HAYMT, YTO B aJbOMTOBHIX JBOMAHH-
kax 3THX Hymepcs ocH Np! u Np, nmenawt scero 2(90—86)=8"
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mexay coborw. M 310, Kak BHAHO M3 AMArpaMMbl, SIBASETCS MAaKCH-
MyMOM, a JJSi HyMEpOB npumepHo ot 2 10 35 ocu Np B pasiquHbIX
WHAMBUIAX ABOMHMKA JenaloT yrasl Bcero B 2—4° (B,Np =89—88").
B meficTBHTENLHOCTH XK€, KaK YKa3bIBaJ0Ch, JUHHH JHArpaMMbl sBJs-
IGTCA MOJOCAMH, TAaK YTO HEPeIKO — O NpHuYMHax Huxe — B.Npi n
B,Np,, nns yKasaHHbIX HYMepOB COBNAJalOT HMJH [OYTH COBIAJAIOT.
[TpunoMHHTe Tenepb BbHIIIEYKA3aHHYI) MNEePBOHAYANbHYI® TOYHOCTh
pamreit pa6otel. YTO JOMKHO MOJYUYHTbCA B pe3yabrare? [las Haxo-
JWIeHHST NOJOKEHHs] JABOWHMKOBON OCH B, BB JOJMHBI COEIHHHTH
CIHOMMEHHLIE OCH JBOHHHKA M — TEOPETHYECKH — TMOJYYHTb Ha
cerke Touxy. KOHEYHO, COBEPIIEHHO MOHSTHO, YTO ecaH Obl BBl ee
JAEHCTBUTENBHO TOJYYHAH, TO 3TO Obl0 Obl TOJBKO CAY4aHHOCTHIO:
Beab BawM Touku (Ha cetke) Np, m Np 1 1OMKHBI OTCTOATH BCETO
APYr OT JApYrg MakCHMyM Ha 8°, Bul paGoTaeTre C TOYHOCTBIO O
3—4°, u, caeposaTteqbHO, Jaxe B Haubojee MOAXOAfALIEM Ciaydae
(nnaruoxaas Ne 40) nyry Goabworo kpyra, coexuusiomyio Np,
u Np;;, Bol n0MxHBE Oyzere npoBecTH yepe3 Toukd (Np), orcrosauiye
MakcuMyM Ha (8° — 2-3°)-2°. f$lcHo, uTOo y Bac 3Ta Ayra MOMKeT
NPOHTH TOYTH MO JIOGOMY HampaBJeHHIO — Jaxke B 3TOM HauboJee
NOAXOJSAIIEM Cayuyae — a MOTOMY BHl MOJYYHTE BMECTO TOYKH Tpe-
VrOJbHHK, B KOHLEe KOHIOB mio6oro pasmepa! KoneuHo, ecam Haj
BaMH HET ONBITHOrO HabJwjaTensi, Takue pe3yJbTaTkl Bac He YJO-
BJETBOPAT, a paboTa 'caenaeTcsi NPOTHBHOW, M — HET O4YeHb 00Jb-
HIO¥ HAcTOMUMBOCTH, (eJOpPOBCKHUE MeTo[ («H3ALIHeAmuA, 0es-
ynpeuHbll, OJeCTALIMI» MO XAPaKTePHCTHKE MHOIHX 3arpaHuyHbIX
YYEHBIX) JAJsi Bac HpOMnad.

Bce npeaniayiee, HaAelCh, CAENANOCh JJas Bac TNOHATHBIM —
W reoMerpusi, 1 ocobas HaCTOHYMBOCTb, H HEOOXOJZHMOCTb YHHTHCH
METOAY Ha MJIArHOK/Ia3axX BhIIIe COPOKOBEIX HyMepoB. Barasxurte
€llle pa3 Ha KpHBYiI0 aabOuTOBOro 3akoHa aas NeNe 50—70: 3xmecs
Bce ocu Nig, Nm u Np HHIWBHAOB JABOHHHKA OTCTOAT APYT OT Apyra
COOTBETCTBeHHO Ha 27—37°, 11—23° u 25—27°, a MOTOMY KpHBHIE,
COEJIHHAIONIHE CPaBHUTEJbHO JaNeKo OTCTOALIHE OJHOMMEHHBI2
TOYKH, OyayT 00 HEOOXOJHMOCTH — reOMeTPHYecKOH — IPOBO-
OHTHCA TOYHEE, H BBl CAMH YBHIHMTE, YTO TPeYrOJIbHHKH, MOCJIe M-
TOrO HJAM JECATOrO Ballero H3MEpeHHs, NPeBpPaTATCS MOYTH UTO
B Touku! Hukakoro noaTBepiKJeHHs1 NPaBHALHOCTH Balleil paboThi
BaM He norpebyercss — BBl caMu OyJeTe HEMOCPEICTBEHHO BHIETDH
YAOBJAETBOPUTEIbHOCTh CBOMX pe3yabTaToB, MO0 KDOXOTHBIE Tpe-
'YrOJBHHKH caMH no cebe aad Bac caMHX nokasateabdbl. He 3a6ni-
EafTe TOJbLKO — elle pa3 MOBTOPSAK — YTO KPHBBIE JHArpaMmbl
€CTb HEUTO Cpe/iHee, M IMO3ITOMY HHCKOJABKO He CMyLlalTech, ecau
NOJyYeHHbIe, MOCJAe TAKOro HECOMHEHHO YIOBJETBOPHTEJbHOrO H3-
MEpEHHs, TOUKH JaryT B 3° paxe 5—7° oT KpHBOH muarpammel. [ra
TOro 4ro0bl M 3TH OTKJOHEHHs OBITH MeHee BEePOSITHHI, MepBhIE
HZMEPEHHS OCHOBHAIX MNJarkOKAa3oB Jyulle BCEro HNpPOH3BOJHThL B
ra66poBeX NOpojax: B OGLICTPO OCTHIBAIOUINX TOPOAAX, HANPUMeEp,
B Gasambrax, Anabasax, nopdupHTaX — 0COOEHHO, €CIH OHH CTEKJO-
BAThl, UMEIOTCA BCErjla MOYTH BHYTPEHHHE HANpPsKEHHs B OCTHIBAK-
IIEM ¥ OCTHIBLIEM arperare, a BCSIKOE HATSKeHHe MOXKET IOBJHSATH
Ha opuenTHpoBky. [Tosromy ke He caejqyer — B Hauaze paboThl —
H3MepAThL M 30HaIbHBIE NJarHokaazsl (Cp. CO CKasaHHbIM! B 1. 3), a



OHH KaK pa3 peke BCeX yKasaHHbIX nmopoj HabGaiogawTcs B raG6po.
F eure oaMH COBET OTHOCHTEJBHO BBIGOPAa OOBEKTOB: KPYNHEX 3€PEH
crepyer uazberarb, W60 OHH OYeHb 4acTO OKa3biBalTCA (BAPYr mocie
HAKJIOHOB, H MOTOMY Cpa3y He 3aMeTHO) HeOIHOPO/HBIMH.

[Tocne u3MepeHMt nNATKA-APYyroro HeGOJAbIIHX 3€peH OCHOB:
HBIX NJarvoxaasoB B rab0OpOBHIX Nopojaax (KOH2YHO, HE B H3Mi-
TBIX, TJl¢ IIarHOKJIa3bl FacHYT BOJHHUCTO), MOMKHO TEpeHTH K H3Me-
PEHHSM B KHCJBIX TJarnoknasax. Bel yxke Oyjere HMMeTh M3BECTHYIO
YBEPEHHOCTb B pabore, U MOTOMV HH GOJbIINE TPeYTrOJMbHHKH (3T0 —
HECMOTPSl Ha NIPOTHBOMOJOKHOE yrBepxkiaenne DBepexa —Bce ke
CYTh TPEYroJbHUKH TMOTPEIUIHOCTH, eCJHH, KAK B KHCABIX IJIarHoKaa-
3ax, He NPHMEUIHBAOTCSH reOMETPHYCCKHE HpH‘lHHbI), HH OTKJOHEHHA
OT KPHBBIX JHMarpaMMbl Bac yxe He OyAyT cMyllaTb H He OTPaBsT
Bauie padoTel. [ToMHMO YHMCTO MeXAHHYECKHX IPHYMH — HaNpsKe-
HHAl MPH OTBEPJEBAHHH, MOJEKYJFPHbIE HATAKEHHT B 30HANBHO MG-
CTPOEHHEIX CJOfIX OJHOTO 3€pHA, HaJlHUuHe MHOTMX BKJIOUCHHUH, Haa-
BlIeHHE Ha MOPOAY — Ha OTKJIOHEHHS OKa3blBaloT BAMAHHE, KOHEYHO,
npuMecH u npexae Bcero K.O, noxonsmieit B CpefHeM TOYTH IO
1,5% nas naarnoknasos, sarem BaO, SrO u np. Ecau npu noseae:
HUM (DerOpPOBCKOrO MeToja MOXHO emle Obli0 NoJararh, BCaen-
CTBHE HEJOCTATOMYHOCTH (DawToB, UTO OH He oTBeyaeT TpebyeMown
ToyHOCTH (HanomHto, uto llycrep Opan ana yrioB moracaHus Ha
OTIpeIeIeHHBIX ITOCKOCTAX CPeJHHe M3 HeCKOJBbKHX HEeCATKOB MU3Me-
penuit!), To B HacToslllee BpeMs Takue 3afBJeHMs], BOPOUYEM, HCKJIO-
UUTEJBHO peJAKHe, OOYCJIOBIMBAIOTCA HE3HAHHEM JHI, 3TO VTBep-
HAAIOIIHK, O CAMOM MpeaMeTe YTBepXIeHUn: Kak pa3 (he10pOBCKHIl
METOJ COBEPIIEHHO HEeJIBYCMBICJAEHHO MOKAa3aJ, YTO KOPPEeNsHA Me-
WAY ONTHKOW M XHMH3MOM IIATHOKJIA30B BO BCAKOM cAydyae He
TaKoBa, YTOOE MOXKHO OBIIO TOHATLCA 32 MHHYTAMH HIH OJHHM-
JIByMsl TpagycaMu ¥ 4ToObl MOMKHO OBITO TpeamnoJaraTh, 4TO MOA06-
HEIE, CKAXKEM, «OTKJOHEeHHd» (OT uyero?) MOXKHO OIHO3HAYHO CBS-
3aTh TOJBKO C XUMH3MOM. Al g 4ero, B KOHIE KOHIIOB, KaK He A
JETKOTO ONpeleneHus XHMH3Ma, Mbl JelaeM HaumHd H3MepeHHs ?
HMuorpa ObiBaeT COBEpIIEHHO OYEBMAHO — BBl CaMH yOeauTech B
3TOM, KOrjila nocje TPEeHHPOBKH mepeijere K H3MEepeHHIO NJaru-
OKJa30B B MOpP(MUPOJIHTAX — UTO OTKJIOHEHHST B 5—7° 06yCHOBICHEL
HCKJIOUHTENbHO MEXaHWYECKHMH (CM. BblIE) NPHUMHAMH.

Toabko mnocie H3MepeHHs JBYX-TPex JecATKOB IJ1arHOKIa3on
MOKHO TEPEHTH K H3MEpPeHHAM JIPYTHX MHHEpaJOB — Kaadiuna-
T0B, aMpu6010B, aBrHTOB, OJUBHHOB H T. JI.

Kak Haubojee TOYHO YCTaHaBIAWBATL OCH WHIAHKATPHUCCHI, YTOOBI
TOJYUYHTE YIOBJACTBOPEHHEe OT padoTwei? IlpeamonouM, 4TO KakuM-
JU60 HM3BECTHHIM BaM NyTeM Bbl HAIAM KOOpPAMHATHI ocu Ng uumn-
karpuccet N=341° w H=17° pnpaso. Haxaousfite maud B mo-
6yI0 CTOPOHY OKOJO OCH [ M UyTh-uyTh BHIBOAHMTE OCh M3 MOJOXKEHHS
N=341° B Ty WM HHYIO CTOPOHY, HaGmi0jas, MPH KAKOM HAKJIOHE
pesue W CKOpee BCEro MPOMCXOAMT HapyileHHe TeMHOTH. Hakmo-
HsIfiTe Temepp CHOBAa OKOJO OcH | W caejure, He HapymIHJAach M
TemHoTa ente Gonee. OcTaHOBHUTE HAKJOH OKOJO OCH 1 B 3TOM TOJ0-
JKEHHH M BBIBEJHTE BpAIlEHHEM OKOJO OcH N 3epHO HA OCBElleHHe,
4 3ateM TeM e BpalleHHMeM B oOpaTHYI0O CTOPOHY MNOAXOAHTE K
remuore. [Tonoxum Bel noayuure N=339°. [lpu TOM Ke HaKJIOHe

-
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okono I spamaiite nanee 3epHO B CTOPOHY TeMHOTHI M BBHIBOJHTE
€ro Ha OCBen[eHHe, a 3aTeM OOpATHBIM JBHMKEHHEM TMOJXOIHTE K
KaXXylieMycsi BaM MOJHOMY 3aTeMHEHHIO.

[TonokuM, 4TO BBl OCTAHOBHJIH Tenepb Ha 342°, moaAXoAs K TeM-
HOTE, OUEBHJIHO, C APYyroi croponsl. Cpennee$ (339 H 342) = 340°5
H JIacT BaMm BhinpasaeHHylo koopauHaty N==340°5. Teneps yBeau-
YeHHEM, a4 3aTeM yMEHbIIeHHeM HAKJIOHa OKoJo ocu H(17%) caenure,
HAKJOHAA OKOJ0 OcH I, MpH KaKOM HAKJIOHEe TeMHOTAa CHJbHEe BCEro
Hapywutcst. [Togx0q0M ¢ gByx CTODOH, T. €. YBeJHUYEHHEM M YMEHh-
IIEHHEM HalifleHHoro BaMu 'H =-17°, BHI TOUHO Tak e, KaK AJAA KO-
opaunatel N, Hafilere jasa npejena W CpeaHee M3 HHX, CKamKey '
H=14 (15+18°)==16°5; sTH noayuyeHHble TOAXOAOM C MABYX
ctopod koopauHarst N=340°5 u H==16°5 (BnpaBo) HaHO-
CHTE Ha TpuHATOEe H3006paxenwe. MoxHO OBHTH YBEpPEHHBEIM, HTO
npH TakoM cnocobe paboOTH BTOpas, TOUHO TAaK e OMpeaeaeHHas
OChb JsKEeT B mpejesax TOuHOCTH 2—3° Ha Jyry, COOTBETCTBYIO-
NIy NepBOH OCH, W BaM MPHJIETCSH, CleJOBaTeIbHO, H3MEHHTh KO-
OpJAHHATH Bcero Ha 1,5 mau 1°, uto6bl coBmajgeHHe OBLIO MOJHOE,
ytd, JOMKEeH CKasaTh, COBEpPMIEHHO o0f3aTeJbHO JenaTh, 4TOOH
ouH6kM He Hakomaaauch. [Tpu HeGoabImOM HaBhiKe B MeTojie ! Bhl
BCKOpEe 3aMeTHTe, YTO BaM MJIH BOBCe He NPHUXOAMTCA MOANPAaBIATDH
rpagpHueckid pe3yabTATOB, MIH JAeNaTh TaKHe NPOU3BOJbLHBIE MOJ-
NpPaBKH Bcero Ha JgoJau rpagyca. Ecau, kxpome TOro, Bel ¢ caMoro
Hauasna yscHuau cebg Ha KBaple, rle OJHA TeMHOTAa Bcerza s
JI060r0 ceueHHusl COXpaHseTcs, uTd Takoe 3Ta COXPAHAMMIAsCT TeM-
HOTa, TO paboTa MOCTENEeHHO — CHavaja ¢ MJAarHoKJaaszamMH, HauuHad
OT OCHOBHBIX — HAYHET BaM NPWHOCHTb, N0 ONpeJeJeHHOCTH MOJYy-
YaeMBIX pe3yJbTaToB, YAOBOJLCTBHE, TAK YTO BBl Jaxe CTaHeTe CKO-
pee u3MepsTh 00JbIIe TOrO, YTO HeOOXOAMMO, yeM 3a0pocuTe MeTO.

[Mpu uamepenun aM¢ub0J0OB, NMHPOKCEHOB W OJHUBHHOB HE CMY-
nlaiTech, YTO BaM He yjaaercs ocb Nm TOUYH O YCTAHOBHUTbL Ha TEM-
HOTY; 3TO HEBO3MOXKHO H Ha CaMOM jJiejie NOTOMY, UTO BCSKHH pas,
KaK B TpyOe MHKPOCKOMNA OKa;eTcs OJHa M3 ONTHUECKHX OCeH, JN0a-
WHO JEHCTBUTENBHO HabJI0JaThCsi HEKOTOpPOEe NPOsCHEHHE TeMHOTO
A0 TOrO NOJsA: y 3THX MHHepanos HabJr0faeTcs 3aMeTHas JAHcCHep-
CHsA ONTHUYECKUX OceH, OOYC/JOBJMBAIOLIAS 3TO TPOCBETHEHHE (ecau
c oceio I cornmagaer ocb Nm, TO, KaKk HM3BECTHO, HaKJOHOM OKoJao [
MOJKHO TNPHBECTH B TPYOy MMKDPOCKOTA ONTHUECKHE OCH).

B peayabrate metox PenopoBa a0 Tex mnop sBaserca cyrybo
BpeMAnoTpebasiomuM (M BPeMSOTPAaBASOUIHM), NPHHOCAIHM MaJjo
NOJb3bl M KaMeTcsd HeJOCTATOYHO TOYHBIM, TIOKa BHI He 3aTpaTHTe
Ha HayKy H HCKYCCTBO JABYX-TpeX JeCATKOB CAMOCTOSITENbHBIX H3Me-
peHHil maaruokaaszoB. S Bcerja NpeaylpeXxJald CBOUX YYEHHKOR,
YTO TOCJE 3aHATHH CO MHOI WM MPHIeTCH 3aTPaTHTh ellle Yacos
NATHAECAT HA caMOCTOATeabHYH padory. Ecmu e He pacmoaaraere
TAKMM KOJHYECTBOM BpEeMEHM, Jy4lle He MNPHUCTYNaTh K H3YYEHHIO
MeTo/a. TOJNbKO Mocie TakoH TPEHHPOBKH BBl CTAaHETE YAMBJATHCH,

1 B tonctux mAn(ax, HANPUMEP, C OTYCTANBLIMH JKEATHMH HIH OPaHIKeBO-KE]-
THIMY UBETAMU H!ll‘\.‘pq)lipeﬂlllﬂl, JarHoKaassl ua: neppoe BpeMa OnpeaeasTb Toxke
HeAb3d: 3r0 TPHKAHHHLE MuUlie; ank, W npu G6onbiuod PasHOCTH Xof2 B HuUX HaGno-
naercd gMcnepcusi GMCEKTPHCC, TEMHOTH TaKoOi, kKaK Yy .KBaplla, YCIaHOBHTb HH Aas
OAlON OCH OhiBAGT HEBO3MONKHO. =




KaKk MOUKHO paboTaTh Ge3 STOro Meroja 4eJOBEKY, OUeHb JOPOKa-
11eMYy CBOMM BpPeMEHEM M B TO Ke BPEMS OCTOPOXKHOMY, MO3TOMY
GosimeMycsi OMMUOMTHLCA H HEHABHALIEMY HEOMNpeJeseHHbIE pe3yilb-
. Tarel. HemaBHO OAWH cepbe3HBIN AHMIMICKMI paGOTHHK HamnewyaTasn
. B aHIIHACKOM MHHEPaJOrHYeCKOM MKYpHale, uTO [0 3HaKOMCTBa ¢
. Meronom PenopoBa OH NMOUTH HHUKOrAa He OBl cTpOro yoOemieH,
. YTO TepeJ HUM NEpPUKJAMHOBLIM, a He aJbOuUTOBBIM 3akoH. Kak pas
- Ha 3to ykasmBaa cam E. C. ®enopos B 01HOI U3 cBOUX pabor.

402. Tlpu onpepesieHHH POroBbIX OOMaHOK HEOOGXOJAMMO MPHBO-
JUTHb M3 JErKo nojydyaemelX B uMdax koHcrant: 1) nper u njeo-
xpousm, 2) cxemy abcop6unu, 3) XapakTep yAJAMHEeHH#, 4) AHCHep-
CHIO ONTHYECKHX OCell M, el HMEEeTCH, Oocell aauncowaa (p =v) #
D) yroJ ONTHYECKHX ocei (FouHee, T. e. CJIOXEHHEM, a He yJBaH-
BaHueM). YTIJbl MOracaHdsi W ABYIPEJOMJEHHsS JOCTaTOYHO Ompeje-
JATH, €CTH Y Bac MalXo BpeMeHH, rpy6o npuOaH3HTeabHO. Xopomas
KOHCTaHTa JJs POroBBIX 0GMAHOK MPEJOMIEHHE, HO H €ro JJOCTaTOYHO
ONPEeACNHTs HA MJAOCKOCTH MPH3MEI, T. €. onpexeauts —+ 0,002—3 se-
auunnbl Ng' u Np'. Ecan onpejenenst yrox 2V u AByIpesoMJeHHE,
t0 Ng w Np’, a He OCH HHAMKATPUCCH], BIIOJHE AOCTATOUHBI. ¥YTOJ
MOracaHusa JOCTAaTOYHO ONpeAeNHTh Ha pa3pe3e ¢ HauboJee BHICO-
KOo¥H HHTepdepeHunoHHON okpackoii (OcHoswl, cTp. 207-8).

Hasi MUpOKCEeHOB OuY€Hb BAXKHOM KOHCTaH1T0H siBasietca yroa 2V
H yroa noracanus cNg. Bo Bcex cayuasix HMeeT CMBICA NMPHBOJIHTH
IIEPBYIO0 BEJHUYHHY TOJBKO B TOM CJydae, eClH OHA MOJyueHA CHIOXKe-
HUEM, WJH e BO BCAKOM CJayyae OroBApHBATh, KaK OHA MOJYYEHA.
S nmpepnoxua yxe naBHoO 0003HAYaTh YIJBl, IOJy4YaeMble CJIOMKe-
HHEeM, CO 3HaKoM Brepead uudps vraa, Hanpumep ~+ 80°, a nmoay-
YaeMble YABOEHHEM — CO 3HAKOM Tno3anu uudpel, Hanpumep 85° —.
¥Yxazauus M. Berek na Oeapasanuve TOro, Kak OIpejeJeH Yrod,
COBEpLIEHHO He BepHbI: NPH yABaHBaHHM omuOKa Bcerja y/aABau-
BAeTCs, NPH CIOKEHHH MOXKeT IMOJYYHTHCH MNOJHAs KOMIEHCAIHST;
MPH YJABAMBAHUM HEJb3Sl NMOPYYHTHCS TPH TOYHOCTH (herOpOBCKOro
Merona 3a omubKy, MeHbInyl0 5—6° B ompeaeneHHH yraa 2V,

B GuotuTax HeoOXOAMMO YyKasblBaTh LBeT M BeauuuHy yraa 2V
(NpUOMU3UTENHHO — T. €. «O0KosMo 5°», «menbme 10°» u T. mn.), a
TaKXe JABYNpeIoMJIeHHE.

Bo Bcex cayuasax pa6otre nmo dbexopoBCKOMY
METOAY NMONPaBKYy HAa MpeJOMJIeHHE HAZLO MPOH3-
BOAHUTbh TOJAbKO NMPH YCTAHOBJAEHHH KaKOH-auOBO
onpefeneHHOM, T. €. TOJAbBKO ONHONH NAOCKOCTH: Ha-
nNpuMep, MIOCKOCTH KPYrOBOTO ceyeHHs, TOW W JAPYroil B JIBYOCHBIX
BeHlecTBax, mIockocTH NgNp wan Kako#-auGo JApYroi, MIOCKOCTH
1IBa, CNafHOCTH W T. M.; AJAd TNOJyYaeMBIX HAKJIOHOB Mpenapara
oKomo ocu H nonpaBka Aasa ocell HHIHKATPHCCHl HE HY X H a.
[lompaBka Ha JABYNpeJlOMJIeHHe Hy:XHa, HO MPH 3TOM HaJA0 3HATH
yrox 2V, uHaye roBops, NMONPaBKa JOJKHA MPOM3BOAHUTHCA HE Tak,
KaK 370 ManoxeHo y B. B. Huxuruna: 1o cux nop Mp! Bcerja omnpe-
peasau Ng—Np Menpiue, ueM B AeHCTBHTEJLHOCTH, €CIH HMENHChH
saMeTHble HAKIOHBI OKosio oceit | u H denoposckoro cronuxa.

403. Hu B koem cayuae He ocrapasitTe Oe3 nmoapoOHOro oOmnHca-
HUs, C YYETOM KOJHYECTBEHHO-MHHEPAJOrH4YecKoro COCTaBa HE Bhl-
YHCJEHHOr0, 4 MOJACYHTAHHOTO TNOJ MHKPOCKOMNOM,
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Te MOPOJbI, JJIA KOTOPBIX y Bac Oyjaer caenaH MOJHBIH XMMHUYECKHH
aHaJu3, 4ToOBl 3TOT MOCAENHMI He Tmpomnan nouru gapoM. Ecau Owi
Aaxie y Bac OBIIO HECKONBKO NMOAOGHBIX MOPOM, AJasT KOTOPHIX Bbi
NaJu TOJHYI OOmYyl0 XapaKTEePHCTHKY, NOpPO XA aHAJIH-
3HpPOBaHHaf BCe-TAKH JNOJNXHA ONHCHBAaThCHA OT-
JeAbHO W YeM moapo6GHee, TeM aAyumre. B Hacrosiiee
BpeMsi OuYeHb PeJIKO NMPUXOJHUTCHA AHATH3HPOBATH MOPOAY TOJBKO IS
TOro, uToOb MMEThL BO3MOMKHOCTb HA3BaTh ee. AHAMH3 OOGLIKHOBEHHO
JeJaeTcsi MJAH JAJf BO3MOXHO TOJHOH XapakTepHCTHKH MOPOIbI,
HIH JAs YCTaHOBJEHMSI XMMHUECKOTO eIHHCTBA NOPOJ JaHHOH H3Bep-
JEeHHOW NpOoBHHLMH. B mocnexneM cayuae oveHb Xopomio OblI0 Oul
KAYeCTBEHHO ONpeJensaTb B INOPOJAAaX MarMaTH4YecKoW TPOBHHIMM
peaKHe 3JeMeHThl. Taxkde onpenelieHHs Cayxar Oe3ycqoBHO Hau-
Gonee yOeanTENbHBIM A0KA3aTEJAbCTBOM TNPHHAMIEKHOCTH MOPOJA K
OJHOM W TOH Xe meTporpaduuecKONd NMPOBHHIHH: ropasgo JAOKa3a-
TeJbHEE OMNpeJeJuTh INPHCYTCTBHE B TpeX, CKaXeM, NOpojaax, Ka-
KOro-a1u00 pejKoro 3JeMeHTa, HanpuMep, MOMHOAEHA WMIW BaHaZHA,
Jlaxe B BHJE CJEIOB, YeM CJenaTh MATb aHaJIM30B OOBIYHBIX M
JIEFKO ONpeJeiseMblX MOJ MHKPOCKOMOM MOPOJ, OKHCJALI KOTOPBLIX
MOMHO CO@IHHHTL IITABHLIMH KPHBBIMH JJISI BCEX STHX mopoxa. St
HE COMHEBANCh, UTO NETPOJIOrH CKOpo obpararcs K crnekTporpadu-
UyecKOMYy aHanu3y, Kak Haubogee yOGeIuUTeTbHOMY CPEICTBY B 3TOM-
oTHOIIeHHH. ([Kpome TOro, uMes Ha pyKax aHaJaH3 MOPOJHI, BH JETKO
MOJKEeTe NMPOBEPHTL CBOHM onpejeneHus. B npumeuanuun Kk n. 92 yka-
3BIBANIOCh, KaK JEIKO BOCCTAHOBHTH MOMOMIbIO aHAJH3a TPOMyLIeH-
HBIf mpH HcceaenoBaHuu HedenwH. Eme npumep. Ecam, nanpumep,
cea3biBag Bech Ca0l ¢ ocTaBmIMMCH, MOCTe TAKOTO XKe COeIHHEeHHS C
R,O, raMHO3eMOM, BBl YBHJHTE, YTO MOCJAEAHEro aas 0OGpa3oBaHHA
AHOPTHTOBOH MOJEKYJbI Y BAC HEXBaTaeT, TO 3TO YKaXeT BaM, uTd
HMEIONIHHCH V Bac NHPOKCEH CKopee Bcero OefHbli IJIHHO3eMOM
JMOTICHJ, a He aBrUT M T. A. H'T, X. Camblit IDKHA NpHMEp CBA3U
XMMH3Ma M MHHEPAJOB MOPOJAH Bl Oyaere HAGMOJIAThL €xKelIHEBHO.
['paHHT — CHEHHT — AHOpPHUT — rabbpo, Hauuamle BCTpPeyallHecd
MOPOABI, HMEIOT B KaueCTBE BHMJAOBBIX MHHEPanoB OHOTHT IJs Mep-
BOM, ampubon aas BTOPOH M TpeTbel MU NMHPOKCEH IJAA UeTBEPTOH
(pomoBO# MHHEPAN), H 3TO coo06pa3HO TOMY, ¥TO rpaHuT Oorar ie-
aouamu (6uorut) u Gemen CaO, a mo HanpasdeHHI0 K rab6po mie-
a0yH ymenbmatorcs U CaO yBenrHuuBaercd, B CBA3H C yeM pOrosas
cOmanka, cMmeHswoulasgs OHOTHT, 3aMeHseTcs, B CBOIO oOuepelb, B
ra6bpo 6oxee 6orateiM CaO MHHEPATOM — MHPOKCEHOM; CBEpX 3TOTO
M TIarHoKaa3sl CTaHOBATCA Oonee Gorarhl aHOPTHTOM MO HampasJe-
HHIO K rab6po,— Ooaurokaas (rpaHWT) — OJMTOKJIa3 — aHIe3HH
(rpaHoHMOPHT, JHOPHT MW CHEHHT)— jJabpagop JO aHOPTHUTA
(ra66po). Kpome Toro, 3gech ke HMeeT CHAY H (DHU3HKO-XMMH3M®
ra66pn, NpH NPOYMX OJHHAKOBHIX YCIOBHAX, — NMopoaa, ¢hopMu-
pyiomiasica npu HaubGonee BBICOKOH TeMmmepatype. BaxHocte ¢u-
3HKO-XHMHYECKHX VCIOBHH OpocaerTcs peskO B Fl1a3a NMpPH H3YUEHHH
nopon nop¢UpoBHIX, 0COOEHHO BHTPO(MHPOBHIX, I'Je, KaK 3TO SICHO
clIenyer M3 avarpamMmnl puc. 15 (¢rp. 83), naardHokJgaswel BKparjeH-
HUKOB 3HAYMTENBHO OCHOBHee B 3(h()y3HBHBIX aHAJIOrax, ueM B 3ep-
HHCTBIX MHTPY3MBHBLIX NOPOJAAX: BbIJEJEHHE BKPAMJIEHHHKOB MPOMC-
xoauT npu Gonee BuicOKO#H Temneparype. C 3akoHaMu ke (puauue-



CKOM XMMHMHM MOMNHO TECHO CBA3aTh M Jpyrde 0COBGEHHOCTH BHTPO-
(bUPOBLIX NOPOJ, HO 006 3TOM — MECTO B METPOJOTHH. $I GBI TOABKO
XoTea o6paTHTh Balle BHHMaHHe, YTO ¢ (PH3UKO-XHUMHUECKOH TOUKH
3peHHsl TrJaBHeHlIMe MHHepaJbl NOPOX MOKHO pa3buTh Ha JBe
rpynnet: [. CylecTBeHHO KaJWeBble IOJeBble MIMaThl, aabOHT, OJH-
rokJas, ksapi, 6MOTHT B am$puboa (uactbio) u Il. AHjesun (4acTbio),
nabpagop A0 aHOPTHTA, NMHPOKCEHB! M OJuBHMH. C 3TOH TOYKH 3pe-
HHSl anbOUT W anbOHT-OJMUCOKJIa3 ropa3jo Oauxe CTOAT K KBapuy
H OpPTOKJa3y, WM jgaxe OGHOTHTY, YeM K OCTaAbHBIM IIarHOKJaa3aM.

404. Tlpu u3ayueHHH TsKeNBIX (paKIHH MHHEDPAJOB, OCOOEHHD
ec/M BeJHYHHA 06JOMKOB M KpHcTamaukos npeswimaer 0,05 mm, He-
cOX0MMO, T10-MOEMy, H3TOTOBAATb LUIIH(MBI H3 YACTH MOJyYaeMbIX
MOpOIIKOB. B Hacrosiuiee BpeMss H3yueHHE OCAJ0YHBIX IMOPOJ CBO-
JIATCA He TOJbKO K MeXaHH4YeCcKOMYy aHalu3y, HO WHOTJa H K MeXa-
HHYECKOMY XKe HcciaegopaHuio. /loctaToyHo HMeThb XOpomuH Hadop
JHAKOCTEH M XOpOIWIO JBHraTh KPEMAJb€pKy MHKPOCKOTA, YTOObI
uayuarb ocajgku. OnnHako, 3T0 maneko He Tak. [lpu u3yuenuu ocajn-
KOB HMEeT 3HaueHHe OYKBaJbHO KaXJas Meloub, 4 KOHCTAHTHI fB-
JITIOTCS 1a/eKO He MeJoublo. Yacrto npuBOAHTCH MHOro uudp, a aTu
1u(pbl OTHOCATCH K HEH3BECTHOMY O0BEKTY B POJE «3EJeHOH po-
rosoii o6mMaHku». 3eneHas poroBas oOMaHKa, KpoMe MNpeaoMJeHus,
HMEeT MOMHMO APYIHX €lle OJHY O4YeHb BAXKHYI KOHCTAHTY — yrod
2V. HUan, pwanpumep, B JEerKHX NOPUUAX OTpejessercd IIaruoKaa3
TOJBKO MO npenomieHuio. I'lpencrasum ceGe, uTo mpeoOMJeHHE, Kak
HHOrza ato OwiBaer maa NeNe 15—35, He oTBeuaeT OpPHEHTHPOBKE.
Paspe Takofi naaruoknas He cTtoun Obl 1O KpaiiHedi Mepe CTOAbKO
e B BHJe XapakTepHOTO MHHepaja, KakK, HanpuMep, CTaBPOJIHT.
Cneumayucrel  yrBepxgaior, uto 100 r mopojbl AOCTAaTOUHO MAJIsI
celMMeHTOrpauyeckoro ananausa. B TakoMm caydae MOMKHO B3ATh
200—300. pmax<e KuJaOrpaMM I[OPOJbLI, HO H3rOTOBHTH WIM( H MO-
JYUUTh KOHCTAHTHl JJsi MHHepanoB Ha (DeIOpPOBCKOM CTOJHKE.
Mnave NpUXOAUTCA BEPUTHL HA-CJIOBO BIEPBLIE BBLICTYMAOUIAM aB-
TOpaM, a 3TO elBa JHM MOXHO pPeKOMeHI0BaTh. BCOMHHM, C KaKMMHU
BaXXKHBIMH TeOJOTHYECKHMH npobieMaMH CBA3BIBAETCA HMHOTrAa Ha-
XOXJEHHE TOr0 HJAM HHOro MuHepana, npubaBm0, C TEMH HJIH
HHBIMH KOHCTaHTaMH. Hazmo TakKe Bcerna MMeTh B BHMAY, KaK 3TO
yKa3aHO B caMOM HauajJe, 4YTO KOHOCKONHYECKHH METOJ He TakK
IPOCT, KaK 3TO NPEJACTABASETCS He COBCeM cBeayiium moasaMm. Oco-
OeHHO 3TO KacaeTcs wMccaenoBaHuii Hapn 3epHamu B 0,02—0,01 mm
BEJHYHHOH, M MeJbye, KOrja MHHepanbl OOGbluHBIE NAaIOT B - HHKO-
naxX He6OJBIIYI0 pPA3HOCTH XO0Ja, B CBA3H C YEM IOJOXKHTEJbHBIH
MHHepan MOxKeT aath 3(prdexT OTpHIATeIbHOro, HJAM Hao6oporT.
$1 cuMTal HYXHBIM OCTAHOBHTBLCS HA 3TOM M yKasaTb, YTO perpecc
HHTrJe, TIe 3TO MOXHO, HeJIONYCTHM, a I0Jb30BaHHE TOJABKO OJHOH
KOHOCKONHelt GOJblled YacTbl0 SIBAAETCA A DPYCCKHX YUYEHBIX He:
COMHEHHLIM DErpeccoOM B OTHOIUEHHH uaCTHI[ C auameTrpoM, 6oJb-
IIHM [ATH COTEIX MM; KPOME HAa3BAHMII MMHEPAaJOB MOYTH HHYEro
He TIPHBOJHTCA, a JOKAa3aTeJAbCTBOM SBJAKTCA BeJb, TOJbKO KOH-
cranTel. Baym, yuennkam yuenukos E. C. ®demoposa, He mnoaaraercs
OBITh JErKo BOODYKEHHHIMM B Gopb6e 3a HCTHHY.

Sl ToaBKO YTO BHIILE YMOMAHYJ BeauduHy 3epeH — «0,02—0,01 yu
BETHUYHHON H Mmeabue». Bogee meaxue, uem 0,01 mm, 3epHa MOXKHO
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HabmogaTh ¢ MOJbL30OH JIsS Jeda W 6Gez camooOMaHa! TOABKO [Js
MHHEPAJOB C CPABHHUTEJBHO. BHICOKHM JABYNPEJIOMJEHHEM, H HMeliTe
B BHJy, 4TO AJs 3epeH BeauunHoi nuxe 0,005 mm onTHuyeckHe omnpe-
JleJieHUs He MOTYT HAaTh CKOJNBKO-HHOY/b NOCTOHHBIX [AOBEPHsS pe-
3yJAbTAaTOB. §l yiKe HECKOJBKO pa3 Bhllle MOBTOPAJA, uTO B UIHdax
00bIyHON TOMMIMHBI — 0,03 MM — HM XapakTepy KOHOCKONHYECKOMH
¢urypnei, Hu Tem OoJee 3HaKy J0BepATh HEJNb3f, eClH Y MHHEPAlOB
reynpeaomaenue Huke 0,006. Ilpu Beawuuse zepua B 0,005 mm pe-
3yJbTaraM KOHOCKOMNHYECKOr0o HCCAEJ0BAHHS MOMKHO elleé BEePHTh,
cJleJ0BaTeNbHO, €CHH JBYNPeIOMJIEHHE — COOTBETCTBEHHO O60Jblle

g'§§5>< 0,006 =0,360?? Cyaute caMu, Kakue MHHepaJbl OCTa-

f0TCA, €C/JH BBl MCKJHYHMTE BCe Te, ¥ KOTOPHIX JABYIPEJOMICHHE
menee 0,360? \

405. Mrak, npy ONMHCAHHH MHHEPAJOB THAMENBIX (M .JIEerKHx) mop-
LM [0Jaraercst NPUBOJAHTH: ) !

1) KOHCTaHTH, H3MepeHHBle Ha (PeJJOPOBCKOM CTOJIHKEe (YacTHIL
H Kpuctamaor > 0,05 mm), a Taxxke:

2) cdopmy 3epeH W KPHCTaNJIOB; JJIA MOCJAETHUX IPaHU M HX pa3z-
BHTHE;

3) BeJHYMHLI IO JBYM HJAH Jaxe TPEM HaNpaBIeHUsAM; Ba-
pUanuu;

4) cTpoeHHe — OJHOPOJHOE, HEOJXHOPOJHOE, 30HAJbHOE, ABOM-
HHKH H IIp.;

6) uBera c MOAPOGHBIM HMX pacrpejiencHHeM H U3MEHeHHEeM;

6) coXpaHHOCTHL M NpOuYHMe OCOOEHHHIE HJIH HE 4YacTO MOBTOPSI0-
LIHecs CBOWCTBA MMHEPAJOB. IDTO Ke, NMOHATHO, HAJO OeJaTh U NPH
ONHCAHWH MHHEPAJOB M3 IMOPOJ, MOKPHIBAOIUX OOablUIHE NpO-
crpadcrBa. OnuH aHraWicKui netporpad ykasbiBaeT, 4yto U3 12 uuim-
¢oB mopoasl HH B OHOM He Onlla OOHapyxeHa poroBas oOMaHKa,
KOTOPYI0, OJIHAKO, MOXHO OblI0 HaGmoZaTh BO BCEX TSKEJBIX MOp-
IUAX 3TOM FOPOJBLI, JOOBITHIX U3 Macchl ee B 60 r.

B 3aHa1MaX CcO CTYyJAeHTAMH TIpH TNOJb30BAHHH 3TOH KHHrOH
CleAyeT MOCTYNaTh CaAeAVIOIUM oOpa3oMm. i

1. MMess B BHAY, UTO CTYAEHT AOJkeH ObITh OrpaHHuYeH BpeMe-
HEM CBOero npeGBIBAaHMA B BBICIIEN 1IKOJE, HEOOXOZMMO COOTBET-
CTBEHHHIM e 00pa3oM— HO PAanHOHAJbHO — OTPAHHYUTL W 3amnac
nepeiaBaeMBIX eMmy 3HaHHii. PauHoHanbHOCTL 3Ta COCTOHT B TOM,
uyT1o6bl CTYAEHT 3HAJ Te MHHepaJbl, KOTOpLIE MO3BOJAIOT eMy Ha
NepBoe BpeMs CaMOCTOATeJNbHOH JefiTeIbHOCTH NPaBHABHO HA3LIBATH
rOopHbIE MOPOJIbI, HEe BAABasich B 0COOBIE TOHKOCTH HX coctaBa. C aTofl
TOYKH 3PEHHs M3 NPHBEJEHHLIX Bhllle MHHepanoB (cMm. NeNe B Ttab-
nHIlaX) HeoO6si3aTeNbHLIMH [JAsl CPeJHEero CTyAeHTa CAeayeT CUHMTaTh
caenyomue: 3, 4, 7, 8, 13, 24, 30, 31, 32, 35, 38, 43, 46, 47, 55, 59, 62
u 64, OrpanHYMB TakXKe UHCIO TPYNIOBEIX, TaK CKa3aTh, MHHEpA-
aos. Hanpumep, u3 poroemix oGmanok Ne 56 J0CTaTOYHBI aKTHHO-
auT ¥ Tpemoaur; u3 Ne 57 — oOwiKHOBeHHas M OasaiabTHuecKas M
p3 No 58 — BmoOJHE JOCTATOYHHI OUYEHb TYCTOOKpAIIeHHBIE apdBe-
COHMTOPHOEKUTHl (He pasiensis UX) M raaykodassl U T. 1. B noAoG-
HBIX cayuanx. O Bcex MHHepanaX, KOTOPble MOXKHO PasJIHYHTD
TOJNBKO TOYHBIMH METOJIAMH, FOBOPHTCS TOJBKO MPH GoJiee BaKHBIX
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M3 HHX (NpH MHKDPOKJHHE, Hanpumep, o6 aHOPTOKJa3e; MPH AHOMN-
cujie 06 HCTATHT-ABrUTE H T. IL). :

2. s yckopenus —u 0Oe3 Bpeja Jasa jJena — MPenojaBarenb
NpejnoJaraeT, 4To TOYHbe MeTOJAn ((heTOPOBCKHI HJIH KOHOCKO-
MHS) CTYAEHTY H3BeCTHHl MaW OYAYyT H3BECTHHl (yIydlle, KOHEYHO,
nepBpoe), TaK YTO CTYJAEHT He OTBJEKAETCS H3BECTHLIMH YiKe eMy Me-
TOZAaMH H BCE BpeMsi YXOAMT HA IVIaBHOE — HaMETKy r/asa H NpHe-
MOB nerporpadu4yeckod paGoTHhl.

3. M3 n. 2 MOHATHO, YTO CTY/EHT NPH 3aHATHAX 10 MOPOA00GPa-
SYIONIMM MHHEpaja HHKOrjAa— AJsd SKOHOMHH BPEMEHH — HE TIPH-
Geraer K TOUHBIM MeToJaM omnpejeneHuss 2V uaM 3HAKa M OCHOCTH
MHHepaaoB. Bee, uro emy morpebyercss B 3TOM OTHOLIEHHH, OH IIO-
Ay4aeT Ccpasy ke OT PYKOBOAHMTENd, KOTODHIH B KaXJAOM OT/elb-
HOM cJy4ae peliaer, 3acay:KuBaer au oTBera sans phrase oOpamien-
HBIH K HeMy Bonpoc. /lBa-Tpu npuMmepa Jyd4ile BCEro MOSICHAT JEJ0.
[Iyctb CcTymeHT B THNHYHOM TpaxXHTe ! OCTaHOBHJCS Ha HECHABOHHH-
KOBAaHHOM (DEHOKpHCTE CaHWIWHA M, HE pemasgch OJHO3HAYHO Ompe-
JEJUTh MHHEpaj caM, 3aZaer BONPOC, KAKOWH 3TO MHHepal:, OJHOOC-
HbIH HMJM JBYOCHBII W NPUTOM TMOJOMKHTEJIbHbIH HIH OTPHLATE]b-
HbIl (OH, chrejoBaTeNbHO, HOIUeN y:Ke caMm, 4yTo 370 Jub0 KBapl,
aubo caHuguH, Jaub0, OBITB MOKeT, GJHrokaas u T. A.) Ecaun
C 9THM (DeHOKPHCTOM HAXOJATCH B CTHIKE 3¢pHA CAHH/JMHA, Onpeje-
JIEHHOTO Yike CTYAEeHTOM IO TéM HMJIH HHBIM IIPH3HAaKaM 3a TakKOBHIE,
OTBETA HA CBOH BONPOC OH HE IOJYUYHT: CpPaBHEHHE MO MpeJomJe-
HHIO (DEHOKDHCTAa B STOM CThIKE JOJ/DKHO YKa3aThb eMy, uTo (eHo-
KPHCT €CTh TOT JK€ CAaHHJHH, YTO H PAZOM Jexallee MeJKoe 3epHO Mpo-
CTOr0 ABOMHHKA caHMAMHA (TO #e camoe, KOHe4yHO, Oyjer, ecan
BHYTPH HJIH cOOKy (peHOKpHCTA HMeeTcsi OTBepcTHe B uuaHde, 3a-
NOJIHEHHOE KaHaZCcKHM O6anb3aMoM). Ecau — BTOpO# npuMep — Haias
B TOM iK€, CKaXeM, TPaXHTe IIOYTH KBAaJpPaTHHIH paspe3 MHHepala
¢ npejgoMieHHeM, GOJbIIMM CaHHJHHOBOrO, CTYAEHT 3ajdeT BOMPOC
O 3HaKe MHHepaja, He 3HAasd, 3a KBapl WM HedeJHH NPHHATH €ro,
TO, €CJIH paspe3 MYTHOBATbIH, OTBETAa HAa BONPOC OH He MOJyyaer,
a ec/M 3€PHC COBEPLIEHHO YHUCTOE M NMPO3payvHoe, TO.. TOXEe He I0-
AyuyaeT NPAMOro OTBETA: NpenojaBaTenab JOJMKeH Kak-HHOyab obpa-
THTh €ro BHHMaHHE Ha KBajapaTHyK (opmy paspesa. Ecam, Hako-
HEll, MHHEpPaJl C HAWUBBLICIIMMH OpaHKeBHIMH LBeTaMH HHTep(epeH-
IHH (3epeH B HmIH(e Mal0) jAaeT BCIOJAY KOCOe yracaHue, u '0e3 Toy-
HBEIX METOJOB HEIb3f, HANPHMEpP, PELIXTh, TPEMOJHT JU 3TO HIH
OHPOKCEH, TO Ha BONPOC O 3HAKe MHHEpaJa pPYKOBOIHWTENb, KO-
HEYHO, JOJ/KEH OTBETHTb ®, COOOLIMB NPH 3TOM CTYAEHTY O Cylle-
CTBOBAHHH BOJJIACTOHHTA.

Camo coboit pasymeercs, uYTO 0OpH Takom cnocoGe paGoTwl
PYKOBOZHTeNb HE TOJbKO JOJKEH 3HaTb CBOH NpeAMeT, HO

1 Jins 3amatiil no nopoaoo6pasyomuM MHHEpanaM NocJelHue [OANHBI, CaMo
co6010 pasymeercs, M3y4arbCA B NOPOJax, A He Kawablii B oraessHocTH. [lonmyTHO
CTYAEHT HAYMHAET NMOJb30BATHCS ACCOLMALASMH M HMeTh BCEria B BHAY XHMHYECKHH
€ocTaB (CM. HEKOTOPLIE NPHMEPH KHHICH) MHHEDANOB.

2 Ecan, KoWedHo, cpend HeGOABIIOr0 KOJHYECTBA pa3pesoB HET TaKOBbX
C AByMa cucTevamu TpewmnH cnadnoctd. Ecau ke XoTh OnHO Takoe S€PHO €CTh,
TO, MpHY4af CTYAEHTA K BHMUMATEJLHOCTH M Ha6al0AATEALHOCTH, § HE OTBEYAlo Ha
BONPOC, 3acCTaBiffd HHOraa TepaThb 2—3 Waca BpeMeHH HA HCNpaBJeHHE OWHOKM:
ec/n YeJ0BeK CaM HaXOAHMT €€ nociae AOAroro TpyAa, TO OHA yKe HE NMOBTOPHTCH,
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H COIEepKaHHe NpejaaraeMblX IWAH(OB, XOPOWO MOMHS HMX 0CO-
GeHHOCTH.

4. [lpy HAJIHYMH 3ITOH KHHMIH JEKUHH MO noponooﬁpasymumu
MHHEpasaM, KpoMe BCTYNHTeJabHOi, He Tpebyercsa. BerynuTeabHas
JeKUHA JMOJKHA 3aKJaiouaThb MNOBTOPEHHe TOro, 4YTO HM3BECTHO CTy-
JIEHTY H3 KPHCTANIOONTHKH (CM. «BCTymiaeHHe» HacTOALEH KHHIH).

5. INepex HauaaOM 3aHATHH JOMKHLI OBITb MOKa3aHbI O MHKPO-
ckomoMm HaubGoJsee XapaxkrepHble maH(pbl ¢ HanboJee BaKHBIMH MH-
HepajaMH H— HempeMeHHO! —C TpellMHAMH M OTBEPCTHAMH B
umde, 3amoNHEeHHBIMH KaHaJAcKuMm Oanb3amoM. [Ipu HempemeHHOM
YCAOBHH, UTO KAX/IbIH CTYZEHT HMMeeT OTAEeNbHBIH (JOCTAaTOYHO CTY-
JIEHUECKOr0) MHKPOCKON M YTO B TPYyMNIe OJHOBPEMEHHO 3aHUMAlo-
muxca He Gomee 12—14 yenoBexk !, T. €. CTOJBKO e PasHBIX LIJIH-
(0B, Ha TaKO NpeABapHTEIbHbI MOKa3 st He Kauew 9 uau aaxe 12 ya-
coB H3 Bceit coBokynHoctd 42—48 wyacoB (14—16 3aHaTHil nOC
3 vaca KamJbli pas), HEOOXOAMMEBIX IJ8 TNPOXOXKAeHUS x)?pca no-
poaooOpasyioliuX MHHEPAJOB B yKa3aHHOM o0bewme.

6. Ilpu mpexBapUTEeNbHOM 3TOM MOKa3e § HHCKOJbKO He XKajewo
BPEMEHH Ha NpHYYeHHE CTYJEHTa INOJb30BAThCA MOJOCKOI Dekke u
JHUCIepCHOHHBIM 3 dexTom. [Iag 3TOro BCce BpeMs OJHH MHKPOCKOT
3aHAT NOAXOAAUIMM IIM(pOM cHayajla ¢ 3apUCOBKOM TOro, 4tro CTy-
JIeHT joJoKeH BuAeTh (6e3 BepxHero HHKoJAf!), a 3areM, KOrjga M3
rpynnsl OyAyT yKasblBaTh, YTO MOCMOTPENH ¥ AOCTATOYHO, KaK UM
KaXKeTcsl, O3HAKOMHJIHCh C YKA3LIBAeMBIMHM SBJIEHHAMH, KaXJIbIH M3
CTYZEHTOB — [OKa OCTaJbHbIE CMOTPAT JApyrue miangbl > — 10aKeH
3apHCOBATh: 4) BKJAKOYEHHE OPTOKIa3a MJAM MHKPOKJHHA B KBaple
(BepXHHH HHKOJb 3TOTO0 MHKPOCKONA s BHIHMUMAI JJA 3TOH 3ajauu
coBceM), b) aas Xopomo PpHCYIOUIMX — leayi obaacte manga,
C) TPemMHY, HAYIIYIO Yepe3 HeCcKOJbKO pa3jiHYHBIX 3epeH C yKasa-
HHEM JJs KaXKJOTro M3 HHX HAaNpaBJeHHs IepeMeIleHHs TOJOCKH
Bekke HM OTTEHKOB JHCNeDPCHOHHOrO 3ddexra, mNpHUEeM TPENIHHY
npeaaaraeTcsi CHayajJa HAWTH CaMOMy B NOCTABJAEHHOM MpenojaBa-
TeJeM MoJje 3peHHs MUKpockomna. g TexX, KTO ImI0XO Y/JIaBJAHBAET
JMMCIEePCHOHHBIH 3 (eKT, 3apHCOBKH TpeAdaraeTcs Aeaarhb (IpH Bbi-
HYTOM aHaliM3aTOpe) HEeCKOJbKO pa3 Ha MNpPOTSIKEHHH BCeH pa-
6oTel. CambiM Jy4IIHM OOBEKTOM s yKasblBaeMOH paboTwl Cay-
JKHT IAud CcBeXero MHKPOKJIMHOBOrO TNerMaTHTa (MHKDOKJIHH
JIerKO y3HaTh MO pelleTke, W CTYJEHT, TC H JeJ0O BBOJS H BBIBOIA
aHaJH2aTOp, MOXKET caM npobOoBaTh CBOM CHJBI B JaHHOM Hampasie-
HHH; MHKDOKJWH, KOHEUHO, peleTyaTbli, HENpPeMeHHO CBEeKHIl;
OYeHb XOpollo, ecad B Iude uMeercsa anabOHT; TOrjaa 0OPaATHTHL
BHHMaHHE Ha CTHIKM KBapua, anbOuta M MHKpokauHa), Ouent pej-
KHE CTYJeHThl He MPHYYalTCs K YJIABJAHBAHHIO JUCNEPCHOHHOTrO 3h-
(bexkTa 10 KOHIA 3aHATHH; HEKOTOPHIE 3aMEYaloT ero MOuTH Cpasy
JaxKe B CThike anbOMTa M MHKDPOJHHA H B KOHIE 3aHATHH 3apuCO-
BLIBAIOT OT/e/bHBbIE 3epHA OPTOKIA30BLIX MOJEBLIX IINATOB B yKa-
3aHHOM HM [OJie 3peHHA MHKpockona (6e3 awaausaropa).

! ¥xe B rpynne ns 14 yesoBex OAHOTO PYKOBOIWTEAS YacTO HEXBATaerT, ecau»
KOHEYHO, CH HE NpocTo ,NpHHHMaeT* maud, a, TAK CKa3aTh, ,MbLITAET* CBOEIO MH”
TOMILA 1O BCEMY Moo iuda H HAcYeT Beex onpeaeneHmii.

3 lNpepBapuTeasHo AUKTYIOTCH ONHCAHHA WAHGPOB C YKA3AHHEM o6bekToB, Ha
KOTOpwe caeayer o6patuth ocobennoe BHuManue. KoneyHo, eme Jayuyuie, €CinM 3TH
MOoKasaTeJbHble WAH(DL MPeABAPHTENLHO ONMCAHB CAMHM TNPernosaBaTeleM.



7. [lpn mnpeaBapHTEJbHOM Ke Moka3e o6pallaeTcsi BHUMaHHE!
A. Ha oTbiCKaHMe 3epeH C llarpeHeBOH IOBEPXHOCTBI0 B JaHHOM
noJe mauda: a) HexadeKo (OT KpecTa HHTell HaXOAHTCA 3epHO ana-
THTA; MOCTaBbTE €ro Ha KpecT; b) B aToM noae (nopoja CBeIKHH
TPOKTOJIAT) HAXOAHMTCA HECKOJbKO 3€peH OJHBHHA; IOCTABbTE KakK-
£10€ M3 HHUX Ha KpecT (KOHeUHO, B IIPOXOJSIIEM CBeTe; MpOoBepsaelllh
KOXAYy0 YCTaHoBKy W T. A.). B. Henpemenuo craBurca mandg Io-
pPOZABl, B KOTOPOH JErKO B -+ HUKOJAfIX PAa3/JHYUTh MIarvokaas u
MHKPOKJHH, a 3areM obpauiaercs BHHMaHHe, YTO MOXKHO CBOOOJIHO
3aMeTHTb pPas3JHYHe Mex{Iy STHMH MHHEpalaMH H B MNPOXOIALIEM
CBETEe MO Pa3jHUHOMY HMX pasjoxenHio. To bke ¢ OpTO- H MOHO-IIH-
POKCEHAMH B KakOM-AHG0 ypaibckoM raGOpo WJIW HOpUTE M T. I
# T. 1. CM. Ha 3TOT CYET BO BCTYIVIEHHH K MpejjaraeMod KHHre.

8. Ilocae Bcelt stoit craguu paboTHl CTyAEHTaM pas3jgaioTcs
WAADE, U KaxAbLIH B cBOeM IaHde N0J/KEH ONpeIeJuTbh BCe HMe-
IOIMeCH MMHepaJbl, BBIMMCAB HMX JMAJAA [penojasaTejsd Ha JHCTOK.
PaGora cryaeHtoM Bejerca Mo ykazamHoMy B 1m. 18 crnocoby —
npuueM u3 TabJul caefosano Obl BLIUEPKHYTb HeoOA3aTeNbHbIE MH-
HepaJbl, — a [pernojaBaTeneM — COIVIACHO NPHMEYaHHID K 1. 5
Ha cTp. 222 j

9. OnpegeneHusi OT CTYAEHTa MPHHHMAIOTCH TOJBKO Tnocae Go-
Jlee WM MeHee JJMTeNbHO#H OGeceJibl OTHOCHTEJNbHO OOJbIIMHCTEA
IIOMyYeHHBIX HM pe3yabTaToB. [Ipu 3TOM npenojasatenk 006s3aH
NPUYYHTb CTYAEHTA, 4YTO TepeJ HHM He OTJeJbHbleé MHHEepaabt —
€/IMHUIIEI MHHEpPaJOroB, a AacCOLHHPOBAHHBIE 3aKOHOMEDHO YJICHLI
(PUBHKO-XHMHYeCKO# cucTeMbl. [lostomy B JIeHMHrpaackoM TOPHOM
HHCTHTYTe NoOpojaooOpasyioliHe MUHEpaan — M0 KpaiHei Mmepe J10
MOEro yxoja oTTy/Ja — OblIM BBIJEJEHBI B 0coOblit Kype. CTyaeHr,
CKaKeM, COBEpIIEHHO MPaBHJIbHO OMNpPeAeaHs B (DOHOJIHTE BCE MHHe-
pajabl, B TOM YHCJe M 3STHPHH, W MNpPENoJaBaTej]b BbIIIEYKA3aHHOMH
Gecejnoit ybenuJacs, 4YTO yueHUK ero oOThaer ceGe OTYET BO BCeEX
MHKDOCKONHYeCKHX onpejenaenusx. Ha asrom Oecepa He 3axkaHuu-
Baercs. — «He nponyctuau nu Bbl KBapu B nopofe?», CtyneHt o01-
3aH OTBETHTb, YTO «IMO BCeH BEPOSATHOCTH HET, TAK KAaK B MOPOAe
ectb Hedeaun». «[lo Bcel BepoATHOCTH» OH 06si3aH npuOGaBUTH NO-
TOMY, 4TO TOYHBIX MeTOZOB (00 3TOM MOBTOPAETCS /O HALOENIH-
poctu!) on He npumenser. «[louemy y Bac B nmopone arupuu?» doa-
JeH OTBeTHTb, YTO mopoja y Hero HedemuHoBasi. M ator orBer s
HHOTZla OXMJAal uvac— JABa —Tpu! (CM. mnepBoe mnpuMeyaHdHe Ha
cTp. 222), BacraBiaAs B KpaHHeM cJayyae NpoYyecTb B 3amHCKax Npo
BCe HaHJeHHble MM MuHepaabl. CJIOBOM, CTY/JEHT BCe BpeMs TpH-
y4YaeTcs CBA3LIBATb MHHEPAJbl C HX XHMH3MOM, paccMaTpHBas He
MHHepaJ caM no cebe, a acCOHAaUHIO, H T. . H T. [.

Pesyapratel Takoil padoThl, MO AEBATHIETHEMY OMNLITY 3aHATHRA
MOHMX B JIeHHMHrpaJACKOM TOpPHOM HHCTHTYTE, BIMOJHE YOBJAETBOPH-
TeabHbl. CoBeplieHHO OOBEKTHBHOE NOATBEPKAEHHE 3TOrO f IMOJY-
YHJ NPH 3aHATHAX C acnupaHtamMu Toro xe MHctutyra M Bcecoios-
HO# akajeMHH Hayk B 1931—1932 rr. acnupanTtbl, HPOXOJAHBIIKHE
KYPC B PAa3JHYHBIX yuyeOHLIX 3aBeJCHHAX, BIOJHe OZOOpsIOT MO¥H
crnocob BeleHHsi 3aHATHIA.
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B KOTOPLIX YHOMUHAKTCA MHHEPAAbl

Asrur 240, 248, 351, 403; rtaba. cwm.
NMPHAONK.; CM. MOHOKJAWHHBIA IH-
POKCeH

Astomopdubiii 16

Arar 73

Anyasip 48, 65 npHMedaHHe

Axkepmanut 162

AxMHT 367, CM. 3THPHH

AxruroauT 343—347; Taba. cMm. npH.-
JOXKeHHe

Annanur 372

Anrorpromopdubiit 16

Aanbur 75-80, 84,
raba. 31

AnpGuTH3auusa 126, 79

AnsOGuToBHEIN anabaz 79

— nophupur 79

Ansbutodup 79

Ansmannun 271-2, 277

Aunbcha-kBapuy 99 i

Anpa-uousur 250

Amesur 317

— xejaesHnd 317

Amdubonuzauus 125, 234-5

Ambuboasr 307 Tabu. cM. NPHIOKE-
HHe; 341363, 401a
aKTHHOMHTOBLIe 341-7
oOblkHOBeHHble 341-3, 348-57, 370
pomOHyeckue 339-40
menoynsie 344, 358-63

Ananbuum 6 tada. 31, 34-36

AHreapaibHblil 16

Aurnzapur 302

Anjanysurn 144, Ttaba, 157-9

Anpnesun 109-110, 397-8, 403

Anapagur 272-4

Ankepur 194

Anoprur 109, 110, 128, 403

Anoprokaasz 5, ta6a. 31, 64

AHTHTrODHT Tabx. cM. npHaoK.; 308,
311-12

Autuneptur 58

Auroduanar oM, npunox.; 307, 340

Anatur 149-152 156, Taba, 144

Aparouur 28, 95

Apdeenconur 'raﬁ.m-. CM.

361-

AcGect 314

Accounannd MuHepamos 13, 85 Ko-
Hen, 127, 330, crp. 223, n, 9.

Acrpod)ﬂ.n.nm 362

Acxuctosble TOpoAL 326

109-110, 403;

NPHIOK. ;

BasanbTHueckas pororas

o6ManKa
Ta6a. cM. npHaoK. 354-55

bBaltkanur 245

bapkeBHKHT TalJ. CM. NPHJIOKEHHE;
365, 357

bBacrur 308, 314

Bekke nodocka 9 npumeu.

Bepuna 145

bera-ksap 99

bera-uousur 250 \

buotur 325-38, Taba. cM. NpHIONKe-
Hue 402-3

BuotnroBasi cxema aGcopbuun 327

BuroBuaT 109-110

Bosauarur 204

Bponaur 215-16; cm.
pOKCeH

Bpycur 314

-

poMOHY. TH-

Besyeuan TaGa. 182, 256-7
BenunkoBasi cTpykrypa 207
Boanxacrouur tabdia. 144, 166-69
Broprunbiit mMuHepan 15
Byakanuueckne crekaa cMm, CTEKI0

laioun Taba. 31, 39-40

lacranbaur 359-60

legenbGeprur 236-9, 371

I'emarur 124, 392

Iepunnanr 280

Ferur 204

M'marzocupepur 209

I'nnasromopdubii 16

T'unepcren 13, Tabx. 182, 215-16, 240,
161

Manuaromopdubil 16

I'unc 101, 103, 312

Iraykonut tada. cM. npuioxk.; 324

I'nayxodan ‘Taba, cm. npuaox. 359-60

I"omoocesnie ncesgoMopdo3sl 308

T'opronoaut 209

I'pammarur 174, 341

I'panater Taba, 265, 266-77

Fpauyaurosaa cTpykTtypa 99

- I'pacur 383-4

I'poccyasp 273, 277
I'pionepur 343-44, 46
FCymur 214

Jaduur 317
ABofRAKA
B nopdupoBLIX nopojaax 76
nirarMoxnasos 5, 46, 62, 76, 83-4,
112, 394-401
Neanoptutusanus 126
~Jleprepuunniit munepan 15, 313
Heneccur 318, 323, ta6a. 318

/




{Awabantar 323, Tabxa. 318
HNuannar 243, 347
Jnarpammm naiasxkoctu 116, 122
Juacxucrosble nopoant 326
Nuoncuy taba. 182, 236-7, 248, 371, 403
MmarHeanansHeiy 232, 239
Junup 108
! Nucnepcuonnbiit 3ddext 9
Juccoumanus
GuotutoB H ambubonos 333
Hwucren Tabm. 182, 260-3
Hoaomut 183-6, 196, 192, 197
JpysuroBas cTpykrypa 206-7
Jwomopruepur 297

Wanent 241

JKenpur taba. cMm. npuaoxenune; 340
Meaesumit Gaeck 392

Keneanan cmozka 50, 124, 392

2meeBMK Tabl. cM. TPHIOKEHHe
308-16
30HAALHOCTD
Henpepnisuaa 117
HopManbHana 117, 121
obparthaa 119, 120-1
nostopHaa 121
npepeisHas 117
C pexkyppeHukei 121

Manmnurcur 204, 222
Hanomophuam 16
HMaunomopdunit 16
Haometpuunmii 16
Haomukpoxaua 54
HMaooproknas 54
HManmennt 124, 225, 389-91
HMasmennTtoBas cmoaka 391

Kannumarer 45, 50-2, cM. opToKaas,
MHKDOKJUH L
Kaaeunr 183-6, 189-91, 197
Kankpuaur rtaba. 31, 68-9
cyabhartaeit 69
Kaoann taba. 94, 13840
Kaomunur 138
Kap6onarer rtaGa. 182, 183-5, 190
Kaccutepur taba, 265, 304-6
Karodopur 357
Keapn taba. 94, 98-102
anncha 99
Geta 99
Keapuun 74
Kenndurossie o6onouxku 270, 280
Kepaytur 357
Knanur taba. 182, 260-3
Kncanii nrarnokaas 79 npuMen,
Kaeseaanaur 101
Kaunoruneperen rta6a 182, 227
KannopomGuu, nupoxcen rabu. 182
Kamnoxnop 322-23, ra6n. 268-9
Kawsouonsur raba, 182, 253.55
KaunosucrataT 227
Kosepaunr 108
Kopanepnt 13, Taba. 94, 95-8

15 B. B. Jlogownuros 1780

4

Kopynja 330

Kopynaoduaaur 317, 322

Kpemueaem 204, 219, 314

KpuatonepTur 58

Kpucrobanur Taba. 31, 32-33

Kpoccur 359-60

Kcenomopdusiit MHHepaa 16

Kcenotum taba, 265, 282-3

KyMMBHErTOHAT ‘Tabj. cMm. NpHIOXKE-
HHe 344-5

Kyndepur Taba. cM. NPHIOKEHHE;
343-4

Jla6panop 109-110, 127-8, 394-401,
403

Jlazyput 40

Jleseppeput 135, 138

Jleiikokcen 300, 392

Jleicra 16

Jlewiunr Taba. 31, 41-2

Jlenupoaut 93, 136

Jlenpnomeran Taba, CcM, NPHIONE-
HHe; 325, 328, 338

Jlukeuayc 116

JumonuT 204

Jlutnouut 293

Jlworeuur 74

Marma 15 npHMevyaHHe
MarmaTHueckHiy MuHepaa 15
MarneanaabHelil guoncupx 232, 239
Marnesur 183-86, 190, 193
Marnetur 41, 331, 333, 383, 385
Manakoaunt 245

Mawureiimur 196

Mapuaaur 104-5

Mapxkeapaut 135

Maptur 392

Mefionut 104

Meaauut 266-9, 275, 277

Meaunanr Taba. 144, 162-4

Merakcut 308

Muxporpaduueckas cTpystypa 59, 60
H NpHMeY,

Mukpokaun Taba., 31, 42, 54, 61-3,
65-6; HepemeTuaThlii — cM. epTO-
Kkaas 49-52, 57

Mukponermatur 59, 60 npumey,

Muxponeptur 58

Muxpotun 77, 125

Mnggganm B muHdax fAcHO oKpaul.

MHpMeKHTOBBIE BPOCTKH 60

Monaunr taba. 265, 285-6

MoHOKTHHHBIH nupPOKcen Taba. 183,
223.5, 238, 229-47, Tafa. 307, 365-
71, 403; cpacranua c¢ pombuue-
ckuM 218, 222

MyasTonoctait 15

Mycxosur ta6a. 94, 128-32, 135, 140

Hakpur 138

Hedeaun taba. 72, 85-6, 92
Hoaean Ttaba, 31, 38, 40
HODHaJIbH&? 3onanpHOCTH 117, 121




Q06paTaaa 30HaAALHOCTL 119-21

OO6LIKHOB. poroBasg oOMaHka TadI. CM,
NpHAOK.; 348

Oxucaenne 333

Ouausun 7, Taba, 182, 202-209, 40la,

403
Onuroxaas 57, 109-110, 124, 128, 403
Ogaurokaas-aasbuT  Taba. 72, 75-8,
109-110 g
OrnopaEHLY KaMeHb Tabm. 265, 303-

306

Omdanur 244

Onaa 6, TaGa, 19, 20-23

Onauurnzauus 221, 333. 343 npumey,,
349, 350 npumewu., 354

OcHOBHBIE MJAArHOKIasel 79 npHMey.

OtaeanHocTs 6

OTtrpeanr 364

Odur 308

Optar 327, 337, 372-75

Opmambuﬁom 339-40

Oprokanas 9, taGa. 31, 45-54, 57, 60,
65-6

OpTronupoKceHsl €M, PoMOHY. MNHPO-
KCEHBI .

Tlanaronur 269
TMaparouut Taba. 94, 137
Ilapracur 349, 353
{layamonoctHeifi 15
TTeaur 43,50, 125, 131

Tleuuun 31 323, Taba. 268-9
TTepBHUHBIH 15
Tleptut 58-9

TTuwxonur 239-40
TMukoTHT 280
[Tukpoant 308
TTuaat 204
ITupur 2a, 321, 383, 387
Tlupoxcen 6, 40la
KIHHOpOMGHY. — cM. Kauuop. nup.
MOHOKJ. — cM. MOHOKJ. THPOKCeH
pomOuu. Taba. 182, 215-225, 228,
233;
cpacranusi ¢ MoHOKA, 218, 222
fTapon 270-1, 277
TTucrauur 254 CM. 3MHAO0T
TlnaBkocTn puarpammet — 116, 222
IMnarmoxsas taba. 72, 75-80, Tal:.
94, 106, 109-127, 394-401a, 404
JBOWHHKHA CM, JIB-KH MJIaTHOKJ.
| kHcaple 79, 111, 125
OCHOBHbIE 79 H mnpumew., 111-2,
124-5 y
mIaBkocTs 116
npejsomaenue 109-110
PacTBOPHMOCThL 122
Tlneonact 279
ITneoxpoucTnunpie asopuku 8, 316,
319, 327, 348
TloeepxHOCTH
marpenenast 9
TMTonoaur 149 npumey,
INonepodt mnar cMm. XaiHIONAT, MH-
KPOKJIHH, OPTOKJI&4, NAATHOKAA3

IMoasocka Bekxe 9 mpume.
ITonpaska Ha npejomjeHne 402
TToctepuopHLift 15
IocTmarmatHueckut 15
Tpexnomaenne; nonpaska Ha 402
IMpenur Tada, 144, 170-2
IIpoxaopur 317
TlcesnoaGeopbuma 17
IMcesroneiqur 42
[Tcesomopdoza 331

romoocenas 308
Icespoxanuenon 74
ITeemonTHT 2564

PajanoakTHsHBE npuMecH 327
Peaxue semau 367 ;
PenkoseMenbHEIH 30HA0T 372
PuGeknt Taba. cM. nNpHAOK.; 359,
362-3 -
Pununoaur 321, 323, 'raG.n 263-9
Porosasn oﬁmauxa 126, CM. HNPHIOK. ;
oM, amdubon
Pogoxposntr 196
Poaysur 359
PomOHyeckH#i NHPOKCEH, MJIABKOCTH
222
amdudon 339-40, tabGa. cM. OpPH-
. JIOX.;
HHDOKCEH—-—CM nHpoxc. pombuy,
Pyrua 5, 381-2, taba. cM. NPHIOK,

Carenur 321, 331, 381-2
Caxur 239, 242
Cauuaus Ttabn 31, 48, 53
Capkoaunr 164
Ce,zgmemorpacbnqecxoe H3y4eHHe
78
Cepunur 128, 132
CepHIHTH3HPOBAHHEIR 251
Cepuniii Konuenxan 387
CepnenTHHuT 226 npuMeu,
CepnentnH, Tada. oM.
308-16 :
WenesHoit 317
3epHHCTLIT 308
nceBaoKyOHuecknit 308
Cepnenrunoant 313
Cepnocpur 308
Cumepur 183-6, 190, 195
Cuaaumanur taba. 182, 199-200
Cuuronnsa 2
CHHTAarMaTHTORasS MoJekyaa 341
Cranoaut 93 rtabr. crp. 72, 104-106
Carona
Gecusetras 106, 128, 131, 134
Geran 106, 128, 131, 134
senenas 379
AuTHenas 139
xpynkasi 134, 364
Cmaparjgnr 347 -
Copnamur raba. 31, 37-8, 40
Copanurosas rpynna 13
Coanpyc 116
Cocciopur 125, 251 255
CoccwopuTH3aIHA 125

NPHAOK.;
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Cna#tnocts 6, 6a 4
CneccapTun 'raﬁn 266, 272
Craspoauntr Taba. cM. NPHAOK.; 262,
379-81
Crexso 6, 21, Taba. 31, 35,71, 93, 143
Crpykrypa
- BenuHkoBan 207
rpanyauToBas 99
» ApyauroBas 206-7
MHKponermaturosasa 60
mukporpacduueckas 60
MHEpMEKHTOBas 60
CyGreapanbueiit 16
Cyab@aTHbl KaHKPHHHT 69
CymecTBeHHO KaJaueBbId NnoJeB.
muat 45, 403
Cern Taba. 265, 298-303, 390-1
Cxema abcopOuun
GHoTHTORasT 327
TypManuiiosan 214

Tanek T2ba. 94, 141-2
Turau-asruT  7Taba. oM.
365-66, 68
TuragdcTelll xexe3naxk 389
Turauut — cm, chen
Turanomaruerur 391
Turanomopdur 300, 391
Tomcouur 172
Tonga 6a, 7, Tabx. 144, 145-8
Tpemoaur 6a, taba, 11, 144, 174-5,
343-4
Tpuaumur Taba. 19, 28-30
Typmanun 2a, ta6a. 307, 376-78
Twopunrur 322-3, Taba, 268-9

NPHIOXK. ;

¥Yraucrele uactHubl 384
13 anpaaysure 158
8 kajasuure 105
B nJaarHokJgase 124
B ckanoaute 105
¥roan noracanua 179
Yanunenue muuepana 11
¥Ypaaur 234, 351
Yp6auur 371

Paccaur 15, 233, 245

Gasaur 205, 208-9, 288

Denpamnar 43 npumey; @
© deapammnarug 43 npumew.
Denokpuer 1§ mpumeu,
denokpucramn 16 npume.
dubpoaur 199

PucTauut 254

®mwoopur 6, Taba, 19, 24-7

[Llepuesniit anugoT 372

daoronur Taba. oM. NpHAOK.; 325-8 :
dopcrepur 205, 209
dochopur 149, 151 *
dykeur 132 ;

Xanuenon tabn 72, 73-4

Xuacroaur 158

Xaoput TaGna. cM, NMPHIOK.; 3!7 25

Xaopurtoun 364

Xnopuro-cepnedTu 316

Xpuzoaur 209

Xpusotwa Taba, cMm. npuaox.; 308,
310-12

XpomHeTBIl KemesHak 388

Xpomur 388

Xpynkue caoas 134, 364

Ieftmonur 279
Leoauts Taba. 31, 43-44

Ilupxon Ttada. 265, 290-7
Llonsut TtaGa. 182, 249-53
Llousut-anugor 13, 125, 169

Yepmaxkosckaa Moaexynaa 341

Ilarpenesas NMOBEPXHOCTH 9

HInuuennr taGa. 265, 266, 278
Gaaropoxuan 279

Ulynrur 384

DsreapaibHbifi mMuHepaa 16

Srupun Taba, cM. NpHAOK.; 241, 294,
345, 367-71

2rupuH-asrur 371 H npHMey.

ArupHH-jHoncux 371

ArupuH-rejgenbeprur 371

Dueunr 352

SOK30KOHTAKTOBHIH 362

Draorur 244, 262, 270

Aneonur 85

DHIOKOHTAKTOBLIT 362
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