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[lempozpagunecrcue mabaugel” axadesmuxa . [0. Jlesun-
cona-Jleccunza u npod. U. C. Beastnkuna, esxodnuue 6 ceem 5-i
usdanuem, cocmosnm u3: 1) maGauy 0AR MUKPOCKONUHECKOZO
onpedeaesus nopodoobpasyrowux Muxeparos, 2) mabauy 041
onpedenerus 2OPHHX NOPo0d NO BHEWHUM RPUHAKAM U 3amex
3) mabauy 048 MUKPOCKONUHECKO20 ONPETCACHUST U3BEPIHCEHHBIX
u Memamopfuieckux nopod, a maxce 4) pada cuHo mukeckux
U KAGCCUPUKAUUOHHBIX MabAuly 20PHbLX nOpoo.

Ta6auger ABAAOMCR WUPOKO PACHPOCMPAHEHHHM 8 HAUIUX
smysax yueGHuM nocoluem npu npoxosxcderuu nempozpadui,
a makdice CNpasoqHuKOM 048 npaxmuieckux pacomHuKos,
ROAEBHIX U KAMePaAbHbX, NPU pa3sedOuHbX u Opyeux 2201021~
YecKux padomax.




NPEOHUCIIOBHME K IISITOMY H3IAHHIO

 Bsamen Bcex npenucioBufi, nOMeuleHHHX BO 2, 3 u 4 M3FAHMAX, HAMOMu-
HaeM, 4TO B OCHOBY Hamunx Tabanum nernu: ,TabGauust 13 MHKPOCKOMHYECKOro

npedenetns moposoobpasyounx MuHepanos® &, 10, Jlesuucoua-Jleccuu-
a 1901 r. u ,Tlerporpaduueckue Tabauum® &, [0, Jlesuncouna-Jleccuu-
1905 r.; kpome Toro B HMX BoWAM caenyoomue noGasnenus: 1) TaGauup nas
efle/leHHs] MAHEPAJIOB [0 HX CBETOMPEeNOMJEHHIO; TaGMHLA MHHEDPAaNoB B anda-
ITHOM MOPANKE, C yKA3aHMeM HX BaXHeHIIMX TPH3HAKOB, andaBUTHRIH YyKasaTennb
MHHAeMbIX B Ta0JMNAX TOPHBIX NMOPOJ C KPATKOH MX XapaKTepHCTHKOH; BBene-
€ H3/A0XEeHHeM TIPHEMOB KPHCTALIOONTHYECKUX onpenenexut, XoTa 3HaHHE 32ae-
HTOB 3TOH METONMKHM W MpeAnoJaraeTcss y HAuMHAIOWErQ, TeM He MeHee, Kak
DIKA3a/1 HAM MHOTOJETHHIl OMNBIT, HEKOTOPhHIE HANOMHHAHHA €My B 3TOM OTHOLIe-
APEACTAaBAAIOTCS NANeKO He M3NHmHuMU, DT goGasnedus npuHamiemar I, C.
naHKuAYy. 2) TaGnuusr ana onpejeneHns MHHEDANOB MO BHEUIHHM NPU3HAKAM,
[lIMe 3aMe4aHHd O COCTABHBIX YaCTAX M CTPOEHHH TOPHBIX MOPOA; KAWY AJfA
Pe/Ie/IeHHst H3BEDKEHHBIX MOPOA MO MX XHMHHYECKOMY cocTaBy. ITi nobasie-
Bus npunamiexxat P, 10, Jlepuncony-Jleccnury, Bropoe wusaande Hawmx
'71'€641Hu peitio B 1914 r,, tperse B 1920 r., werseproe B 1931 T.

- TlpumenuT@ILHO K COBpPEMEHHOW MHUKDOCKOMHYECKOH TeXHHKEe [OAHOBIEHbI
ﬁgcxomﬂco CHHONTHYECKas Tabmuua ¥ MepBbie TPH CAefylomue TabnAHUbl A Onpe-
| Beaenns munepanos: Gosblue, uYeM paHblue, WCMOJb3OBAHLI MOKA3AHHA peabeda
k mmq:a OTHOCHTE/IBHO KaHagckoro Oanb3ama, H NpOM3BeJleHHl H3MEHEHHS B paccra-
E‘ HOBKE MHHEpA/IOB MO WX Te/ecHOH LBETHOCTH W MHTepP(EpPEHLHOHHOM OKpacke Mewk 1y
| CKpeweHHBIMH HHKOMMH MuKpockona, Mcnpasnenst W momosneHs Takmke TaGamisi
{mn ofnpeje/ieHus TOPHLIX MOPOL M CTPYKTYD, M 3HAYMTENBHO JOMOJHeHa Tabnuua
.Meﬂumx ropHbix nopox B andaBuTHOM nopsike. B rtabauuy ana onpedeneHus

OpHLIX MOpPOJ 1O BHewHWM npusHakam BHecensl B, M. Kynnerckum #nameHeHHs H
ﬂcnpasneuan HeOGXOMUMOCTh KOTODHX BHISICHHAACh MPH MPOROMKHTENEHOM NPHME-
Hewnu STux TaGauu Ha NPAKTHYECKHX BaHATHAX; NMPHHOCHM €My 33 3T0 CepJeyHyIo
ﬁaronapuocm.

by

.Elennnrpan, &, Jlesnrcon-Jleccusr.
Asrycr 1933 r. 1. Benangun,
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NPEAXUCJIOBUE K TNEPBOMY HW3IJAHHUIO

PykoBoiA B TeueHHe MHOTWX JIeT TPAKTHYECKUMH 3aHATHAMH MO nerporpa-g
¢up, 1 cran oulywars NOTPeGHOCTh B TaKuM f10COGHH, KOTOpoe naBajo Obl BO3-
MOKHOCTb HAYHHAIOWIMM ONpeseNsTh H3BEPIKEHHBIE MOPOA NOA MHKpockonoM, Cyuie-
CTBYIOT Takue TabGAuiLl, NO KOTOPHIM KAaK Ha4d aouwui, TaK H Gonee 3pensifi ner-
porpag MOXEeT onpenesnTh ¢ 6onplied HAH MEHbIIEH TOYHOCTBIO OTAE/NbHEIE COCTABHLIE
yact# ropHeix mopon. Ho korma neno A0XOAMT N0 onpenenesus camod nmOpoasl,
HPHXOIUTCH HTTH OULYTHI0 MM MOA6308aThCR PYKOBOJCTBAMH MO HETporpatuu, 4ro
H MeliKOTHO W HEe BCEI'flda BelleT HEeMOCPeACTBEHHO K uend. B Buge onwita MHOWO
6HA0 COCTABASHO HECKONBKO TaGAWIl, KOTOPH-H s MOJAb30BAJACA B TeyeHHe MpoIl-
JIOTO IOJid B PYKONHCHOM RBHIE HA mpakriudecknx sauatuax B [loautexuuueckom
MHCTHTYTE, B YHusepcuTetTe W Ha BhiclIMX WeHCKWX kypeax. Onwt oxasanca ynos
BJ/Ie | BOPHUTENBHBIM, W TaGauisl OblIH CHCTEMATH3HPOBAHE H NPUIOTOBJCHH K rMedaTi,

InaBhywo yacrs npemnaraemoro noco6GHf COCTABASKOT TabiAuusl ansi onpeje-
AeHHs] U3BEPKEHHBIX TOPOJ TO CTPYKTYPe M CYLISCTBEHHBIM COCTABHBIM YacTAM. ITH
TabanlbE COCTABACHH MO THMY onpemeawtene#t, moxobuo TOMy kKak 15 ner Tomy
Hazan GuilM € AHANOTHYHOR LeNbld COCTaBNAEHb MHOIO TabAWLLl IS ONpeAeNeHHRA
minepanos . Kpome toro npuaoxedn KiaccupHKalyoHHLE TaGAHIM, OTAUYHBIE ow'ﬁ
TeX, KOTOphle MOXHO Haflth B yueGuuxax nerporpaduu, n NPHHOPOBIEHHHE K MpPH~
HATOMY MHOIO M3JOXeHHIO NeTporpadguu ¥3BepeHHbIX NOPOX,

ITonaras, aro mMou TabaulLl OKAXKYTCA 10N1e3HLIM MOCOOHEM K3K I NMPAKTH-
YECKHX 3aH4THH, TaK M 4% HAYHHAKOUWHX i1erporpados, KOTOpPHIE MOWENAIOT 3IaHH-
MarbCH CAMOCTOATENLHO, 9 B TO K@ BPEMS He COMHEBAOCh, YTO B HHX OKAXyTCH
HegoueTel W HemocTaTk, 310 HendbekHO He TOALKO TOTOMY, YTO Tpeanaraemsie
TabNMILLI ABASIOTCH MEPBRIM OILITOM (IOA0GHOr0 POAA MOCOGUA, HO TaKikKe H MOTOMY,
4TO OYeHb TPYNHO YJIOXHUTHL Bce B paMku Ta6auu. Crpemsck K BO3MOXHOH moOj~
HOTE B CYLIECTBEHHOM, TMPHXOAWTCA B TO € BPEMs HHOrIA CO3HATENBHO KOE-uTo
BHITIYCKATh WIH COKPAWATh MO COOGDAKESHHAM MENArOTHYECKHM, H3 CTPEMJCHUSA cle=
NaTh TAOAMUL HATISAHBIMU M HE CTMIIKOM C/0MHBIMH. 3a BCAKHE YKasaHUsl Npo~
NyCKOB, HEAOCMOTPOB HAH IKelaTeqdbHuX navmenennit s Gyany oueds 6iaronapen,

Cyuraio monroM Bupa3nTe GaaroaapHocts C.-lMerepGyprckoMy mnoanrexnuye~
CKOMY HHCTHTYTY, OKa3asLIeMy MHE NDH HM3IAHMM HACTOAMWErO MOCOOHA MATEpPHA/Ib-
HyI0 TIO[IEPKKY. 7

&, 10. Jlesuncon-Jleccuna,

C.-[lerepbypr,

Maprt, 1905 r,
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‘ L TuGAMUB 0N MUKPOCKONHYECKOTO OMpeieAeRus nopoaood 1
~ CIB. 1891. B uepe-one Fperopu (Gregory) ma awramiickom m&:“ﬁm’f.“’?ﬁ? ”t?f
~ microscopical determination of the rock-forming minerals. 1893, #
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HJACTE ITIEPBAS

K
" TABJIMLIbI 111 MUKPOCKOIMUYECKOTrO ONPEIEJIEHUY
NMOPONOOBPA3YIOIIMX MUHEPAJIOB

~ BBEIEHHE

Ilns mepeo#t u GHCTPO# OpHeHTHPOBKH cAyuT mepeas ,CuHOmTHuUecKasn
Tabauia®; ocTaibHEe CAYHAT JUIA ONPEACAEHHA MHHEPANOB, HCXOAA H3 ORHOTO
M3 CReaylouwHX NPHU3HAKOB: OKPaCKH B NMPOCTOM CBETe, BHEIHMX MOPOIOTHYECKHX
TIPH3HAKOB, KPUCTAANOrpaguueckol CHCTEMBI, CBETONDE/NOMICHHS, ABYNPENOMNeHHs,
Pekomennyerca He OrpaHHIWBATLECA OAHON TabsuueH, a BeCTH OMNpene/eHHe MuHe-
pana no CHHONTHYECKOH H TO ogHOK MAM HBYM ApyruM Ta6aHuaM, na0el HMETh
BO3MOMHOCTB, MyTEM TAKOTO MEpPEeKPeCcTHOrO OMNpene/eHus, MpoBepHTh cebn. Halina
TAKHM NyTeM TOT MM WHOH MuHepan, cnenyer yGeautbess no mocienxed TaGamile,

4B KOTOpOH MuUHepanel pasMmeliensl B andaBuTHOM nopsfke (CM. NpPHIOKEHHE —
" ¢rp. 45), NOAXOMAT MM NMPH3HAKH RAHHOTO MHHEDAaJa K TOMY, kOTOPHH HamH onpe-
JieneH, ¥ MOBTODHTL ONpe/iefieHHe, €CAH NMOJYYHIOCh PASHOTAACHE,

Tabnuuel, B0 u3beixanne rpoOMO3NKOCTH, HE OXBATHLIBAIOT BCeil COBOKYMHOCTH
MHHEDAJIOB, KOTOPHIE MOTYT BCTPETMTBHCH B TOPHBIX NMOPOAAX HapeiAKa MAH B BHIe
BTOPHUHLIX 0Opasopanuit. B wactHOoCcTH, Hanp., cioda HE BOWIH TaKie COCTABHEIE
YACTH HeeNHHOBBX CHEHHTOB, K3K 3IBIMAJAT, aCTPOQHANHT, PO3eHOYIHMT H T. 1.

OmnucaHyde MOAAPU3ANMOHHOTO MMKPOCKOTA H W3NO0MKeHHE NPHEMOB MHKPOCKO-
TIHYECKOTO HCCTIeIOBAHKSA M3NATAETCH B KypCax KpucTaanoconthku 1, 3meck ML mepe-
YUCAHM TOALKO Te BaXuellluue oNTHYECKHE DeaKIHH, KOTOpPWE CHYXKaT A MHKpO-
CKONHUYECKO{i XapaKTEDHCTUKH TOr0 WIH HHOTO NOPOA000pasyIoOLlero MuHepaaa.

A. Ha6monenna npu OAHOM HHXKHEM HHKOJE

1. Baemuuii o6ank mMuHepana. Kpucramisr ¢ rpaHsMu, 3epHa, BRINOJHEHHS
MPOMENYTKOB MEXIY APYTHMH MWHEpajaMM, BKIIOYEHHS B HHX, B3dUMHEE Mpopa-
cTauns muuepanos. TabGauip, NPH3MB, HTOJNOYKH, AarrperaThl M3 MEJKHX YElyek,
creGenpuaThie arrperatd, cepoauTH W TpOu.

2. Cpnaiinocrs. Copepuiennas (npsissie, POBHbE TPENIHHKM) M HecosepIleH-
Has. [Tunakonnanbuad (0JHO HampaB/eHWe, BeChbMa COBEpPUIEHHARN MHHAKOWAAJBLHASA
cnaftHocTh — TabnuukH), Ky6uweckas (cucTeMa TPEUMHOK, MEPECeKaMIHXCH MON

). npaMbiM yraom), okrasapuueckas (yroa 109°), mpusmatHueckas: ofHa CHCTeMA Tpe-

1 Beaswxnn, [l C. Kpucrannoonruka. Jlerunrpag, 1930 r.
Jdesnncoun-Jleccunr, ®. 0. PykoBoactBo 1A ONTUYECKOTO HCCACAOBAHHA
Kpuctanaos nog mukpockonos. CIIB, 1906 r.
Jlogoununkos, B. H. OcHOBM MHKPOCKONMYECKUX METOAOB HCCAENOBAHMA KPU-
CTaminyeckoro sewiecrsa. Jlemurrpaa. 1981 r.
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IHHOK B Paspasax no NPOAOALHHKY npuambl M 21 mau 3 cucTemst 2—p nomepey-
HOM HaNpaBleHHH W NpPodY. :

3. Peabed. OTHOCHTENHbHO KaHaiCKOro GanksaMa (M OTYacTH APYTHX MHHe-
PanoB, COCEIHHX C MaHHBIM).

ﬁnaﬁun wan cuapHeifl. [Mocaenuuit naGniozaercs B TOM cayuae, KOrja CBETO-
npenoMcHHe MUHEpaja Pe3K0o OTIHYAETCA OT CBETONMPeJOMAeHHs KaHaickoro Oanb-
3aMa: MHHEpaJ Pe3KO BBHICTYNAET H3 HEro, KameTcs HePOBHHLIM, IIepOXOBATHIM
M npoy, ¥ 6GoaLWMHCTBA TOPOA00OPa3yOUINX MMHEPAJIOB peisel HOAOMKHTENbLHBIH
(Myny. = M. gaxsa, )} OTPHUATENLHLIA penned (P, < Hu. tuzns; )—Yy neduura, ueo-’
JMTOB, MAABUKOBOTO 1NNATA M NPOY.

3nak penweda pacnosnaercss MO JHHMH bexie: cperyofft mosocke, moaBAsio-
meHcs Ha rpanuue ABYX CPex C Pa3HLIMH MOKA3aTe/MH NPelOM/IEHHA H Tepexofs-
el Ha cpeay ¢ BHICIUMM 1 NPH NoxHuMauuu TyOyca MHKDOCKONA, a Ha cpeny
C HH3IHMM /L— NPH omyckaHuu TyGyca.

Korma nccnegosanne npoM3BOAHTCA He B waHde, a B H30/AHPOBaHHBIX 3ep-
HBHIUKAX MUHepana, To APHMEHASTCA PAJL TaK HA3LIBAEMLIX HMMEP3HOHHBIX MKHIAKO-
creft ¢ pasHLIMH M TOYHO ONpeNeNeHHLIMM Ha pedPaKTOMETPE I[MOKA3aTeasiMH Ipe-
nomnerus. Ilorpyxas MHHEpan B Ty WIH MHYIO WHAKOCTh M KOHTPOJHPYH Kam/biil
pas OTHOCHTE/NLHO@ €ro CBeTONpe]oMJeHHE TpH noMomu nuHMH Dekke, ynaercs
AOBOJBHO TOYHO OMNPeAennTh 1 MuHepana. Mumepsvonuelit MeTon [NOBOJLHO IlH=
POKO mnpHmeHsercss B meTporpadlin OCafo4HBIX FOPHBIX MOpPOL,

4. Oxpacka, adcopluus n MWIeoXpoH3mM. AGCopGLusA — CMEHa HHTeHCHB-
HOCTH OKpacku ¢ HanpasnenueM, [Tneoxpousm -— BeKropuaibHas LBETHOCTH OKPACKH.
B GonpmmuHcrse cayuaes mMPUCYTCTBYIOT OZHOBPEMEHHO M HAGMIONAIOTCS NMPH Bpa-
HIEHHH CTOAMKAa MuKpociona. HamGosee umcTwe oxpackn 4epes 90° oasa nocae
JIpyrofl, — mo ocsM 3AMNCa NONIOUIEHHS B paspese Muuepasia, *

b. HaGmoaenun npu CKpemieHHLIX HUKOMSAX MHKPOCKONA

a. Mapanneabublii cBeT

1. Xeoitnoe npenomienre. [lone 3peHus MUKpOCKONa, KaK W3BECTHO, 3aTeM-
HAGTCS MPH BBeeHHH B ero TyGyc aHANH3aTOpa, CKPELIEHHOTO C TIOAAPM3ATOPOM.
JlsosiKOMpPENOMARIOUIHE KPHCTAAA HAPYIIAET 3Ty TEMHOTY; TPH CKPELIEHHBIX HHKO-
JSX OH KaWercst HaM OCBCLIEHHBLIM.*3dTCMHAETCH OH B 3TOM CAydae TOJABKO NpH
BPAU[EHHH CTOAMKA, KawIufl pa3 TOrAa, KOTAa OCH 3/UIHNTHYECKOrO CEHEHHAA €ro
HHOWKATPHCEL NPHXOJAT B MOJOMEHWE, Mapa/e]bHOE IIABHHIM CEUEHHSM HHKOMeH
(7. e HuTEM okyasproro Kpecra). [Ipm moanom oGopore cToaMKa Ha 360° Gyzer,
OICBHAHO, HeTHPe TakWX mojoxkenus, yepes 90° wamioe,

- Crpemeniinie miKoau, MOKA3LIBAA HAM DACTIOJOMEHHE B KpUcTasie ocell aam-
HOTO CEYEHUH ero MHAWKATPHCHI, TEM CAMWM [O3BOAAIT HAM YTOYHHTH H HamH
HAGMIONeHHS, yKkasaHuLe BuTe, HAL ABACHUAM! ero peabeda M MACOXPOM3MA. Batem-
HABIH KPHCTana npR ABYX HMKO/MSIX, BHABHIAeM Bepxuul HHKONb M. HaGIORdem
penbed muHepana (B cayuae okpameHHOro K JICOXPOHYHAOrO MHHEPaJa, — TaKwke
H UBET 3TOT0 MOMIEHHEro); OYEBHAHO, OH GyIeT OTHOCHTHLCH K OCH HHIMKATPHCH,
mpamenmonomuuouy CEUCHHIO HWXHEro HWKOAA, Hanp., K .-zy’. IlosopauiBaem s
cTonuK Ha 90° M B 9TOM HOBOM Er0 MONONEHHH BHOBb HAGMOLAEM peabed (HoBuHY
IfSET MUIEOXPOUHOTO MHHEPANa), TeNeps yxe Mo n,', npuseneHHON HAMK B [MABHOE
cevenne HHIKHErQ HHKOMA. ‘

1 Tlon npaMbiM yraoM — B KBAAPATHHIX KPHCTAAJaX; MOX YrAOM, OTAHYHGIM OT nps=
MOT'0, — B POMOMYECKHX, MOHOKAHHHYECKHX H TPHKAMHHYECKHX NPH3MAX.
2 B rexcaroHanbHbX KpHCTansaax, yroa 60°.
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2. Cna6oe u cAlbHOe ABYNpeJOMJAEHHE, l'lorpamll-muu ABIRETCH maynpe-
JIOMAEHHE KBapua: n, —in = 0,01. B kauecTBe MPAaKTHYECKOrO KPHTePHA CHYKHT
BHICOTA nutepcpepeuunonnon okpacku. Ilocnennsin onpenensiercs, OlHaKo, He Hemo-
CPEACTBEHHO ABYTIPE/IOMJCHHEM, HO PA3HOCTHIO XONA ABYX Jyudedl, BOSHHKAIOUIMX
m:ac-runxe muHepana, A. Mmeer npu 3TOM 3HauYeHHe KOHEYHO H HANpaB/eHHe
pagpeaa. R g (n —n)e, tae n,—n, 0603HaYaeT MaKCHMaJbLHOB JABYNpeioMiae-
Hue unnepana B TUIACTHHKE, Bupeaauuon Oapan/ie/ibHO NAOCKOCTH ONTHYECKHX oceft,
a ¢ — TOALMHY TiacTuHKW. Byslem, npocTOThl paiM, HWMeTh sjgech B BHIY BCerna
A, Tak kak wang mepecexaeT OGHIKHOBEHHO He OIWH M He AB3, 2 MHOIO 3epeH
tuuuepana ¥ B PA3HLIX HANPABJIEGHHAX, TO MBI W MOXKeM CHYWTaTh, HTO 3epHa, HaK0-
e HauGosee BHICOKYIO HHTePEPeHIHOHHYIO OKPACKy, PaspeswBaioTcs NMPHOAH3H-
TeALHO NO NJOSKOCTH ONTHYECKMX ocedl (WAM MO ONTHYECKOA OCH B OAHOOCHHIX
xpHcTasnax). Ksapuesas mnacTHHKA, BHIPE3aHHAs NapaaieNbHO ONTHYECKOH oOcH,

maetr A, .

npu e =0,02 M. . . . 00002 mm =200 pp,
npu e=0,03 xx. . . .00003 mx = 300 pp» H T. A4

20 ) -— 300 pp oTBevaer, KaKk HM3BecTHO, cepo-Oenas okpacka I nmopsaka, Bce mu-
Hepanbl ¢ JBYNpejoMAeHHeM, KAK ¥ Ksapua WM MEHblIe YeM y KBaplia, AaioT B mpe-
mene, B paspesax ¢ A, , Takylo ke cnaGyio OT CuHeBaTO-cepoit no Genoil uuTep-
epeHUMOHHYIO OKPACKY. A Bce ocranbHme Munepaaw ¢ n,—n, > 0,01, xapakte-
pnayno-rca 6osiee BHICOKOH M ApKOH wuHTepdhepeHLHOHHOH oxpacxon

Hanpuwep, npu 2, —n, = 0,025 u =0 ,03 nonysaerca A = 0,000750 n

HHTEpP(epeHIIHOHHLIA uBeT cuhHH I nop. no senenoro Il mop.
M3 ckaszaHnoro caeayer, 4To, pasauyas cnaboe M CHABHOE [BYNpeNOMJeHHE
({ Mo HespkoH cepo-Genott Han ﬂpKOH IBETHO# HHTEp(epeHUHONHOH OKpacKe MuHe-
pajia, Mbl HMeeM B BHAY TOALKO mutHdel HopMaiabHo# Tomumuu 0,02 — 0,03 s,
4 KOrpa aTa TOMmMHA 6O.buIe, TO W KBAapU M OCTanbHbie CAa6o JIBYNpPenOMASIOLIHE
MHHEDPANN MPeACTABJAAIOTCH HAM B TOH HAH HMHON Mepe LUBETHBIMH M SPKUMH MpH
CKPEUIeHHLIX HHKOAAX MHKpockona, Tak, Hanpumep, npu e==0,05 as A .. ksapua
pasuaerca 500 pp M OH OkpalwuBaeTca B ApkuE Opammesmit uper 1 nop
Hna cywienus o TonwmuHe mAM(a, HOPMANLHOH HIM aHOMAABHOH, cayxar
HM KBAPILL MW IDYrHE MHHEPANW C 3apanee H3BECTHLIMH A, — f, MPHCYTCTBYIO-
e B umHde, ocobeHno MoaeBbIe WNATH C n == npHGAN3UTENLHO, KAK ¥ KBApHa,

Korna ke ux Her, To npuxomurcs npuberath K npsaMOMY OMpENENeHHIO €, BCErO
Jyume — o Metony ne-lllona, mo nemHuKam, coxepkamMMcs B KaHaAckoMm 6afis-
3aMe Haj BepxHeil W noj HukHeR nosepXHOCTAMH Mmuuepana, HaGmonenwe npows-
BOJMTCH MPH CH/ALHOM YBelIW4YEHHH MHUKDOCKOMA; Tpy6a ero A0/mKHA GeITh CHabyeHa
MHUKDOMETPeHHbLIM BHHTOM [Uis OTCYETOB €€ MPOABHKEHHH NpPH YCTAHOBKE B (DOKYC
NbLIHHOK: 1) BePXHWX H 2) HIKHMX e =¢ X n, I'Ie e — UCTHHHAA, a e — Kawy-
1A%CA TO/LIMHA MMHEPAsNl NPH 11— CPeliHeM ero nokasateje npeJoMAeHHs,

3. Aromanpnas natepdepenunonnas okpacxa. Oua naGmwopaercs y KpH-
CTAJNIOB C ABYMpe/OM/AEHHEM PpA3AMYHOH CHIH JIA PasAMYHHIX Jyueidl cnekTpa, a
TAKKe BCACACTBHE NMCTEDCHH OCeil onTHYecKoro sanumncoxpa. OTTeHOK ee pIKaBO-
GypHiil, koraa AsynpenoMieHwe MuHepana Goabllle s KpacHWX Jayued, dem Aad

\. CHHMX, H CHHeBaTQ-Cephifi, korga, Ha060pDOT, OHO MeHbIle [MAF KPAaCHLIX, 4eM Jis
CHHHX Ayuvelt, |

4. Mpamoe M Kocoe moracanne. Ilepsoe o0Go3Hauaer coBnafeHHe MEXLY
co6oft KpHCTANNHYeCKHX OCEH H Ocell WHIMKATDHCH B MHHepane, BTopoe HaGMo-
AAeTcA npd OTCYTCTBHH TaKoro coBnanedun. KpHcranamueckue OCH MapKHpPYIOTCH
H/IH MO0 KOHTYPaM paspeaom, WIH MO TPeUHHAM CHaiHOCTH, HIH MO NABOHHHKOBHIM
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ennonaras, 4TO OHM, 9TH OCH, PACMONaraloTcs na-
7 HaNBHO aHAMEHHLIM TEOMETDHUECKHM 3/1eMeHTaM mupepand.
Veranasiupaes MpemonaraeMyio KPUCTANMHYECKYIO OCh B COBMajeHHe ¢ KOTOPOA-
" HuOyan Huthio OKyampa. Ecam mpH  CKDEUIEHHWX HHKOAAX MUKpOCKOnNa MHHEPA
NOTEMHEET, TO OUEBHIHO, YTO C TOH e HUTHIO OKYARpa coBnamaer Tenepb W OLHA
U3 Ocefl MaHHOTO CeYEHHS MHIWKATDHCH, M Takum O6pasom noracanne OYAeT Tps-
moe. OrcyTcTBue BaTEMHEHHA B C/yuae yKasaHuoll yCTaHOBKH GyAerT, Ha060poT,
0608HauaTh H OTCYTCTBHE COBIAAEHHMA PACCMATPHBAEMBLIX reOMETPHYECKHX H ONTH~
4eCKHX 3/EeM@HTOB KPHCTaiJa M TeM CaMbiM — KOCOE ero noracaime.

[Mpamoe moracanne HaGaIONaeTcA B OAHOOCHBIX H POMOGHYECKHX KDHCTaWIaX 4
4 PaBHO M B MOHOK/AHHHYECKHMX, HO TOJLKO B paspesax 3THX TOCIEJHHX 1O Ly
Kocoe moricanme — B KpHCTasiax TPHKAHHHYeCKOH CHCTeMB H BO BCEX paspesax
MOHOKJHHHHEX, He NapayielbHuX L.

Yron Mexay CAeNOM KPHCTalAuuecko ocH H KOTOPOH-HHUOYIb OCbIO ceuyeHusd
HHAMKATPHCH €CThb YO/ MOTdcaHus: Ha Hero HYMKHO TOBEPHYTL CTOJHK MHKpO-
CKOMNA, — CYHTas OT YCTAHOBKH reOMETPHYECKOrO 3/EMEHTA B COBMAJeHHE C HWTBIO
OKY/spa, — uTo6sl MOracuTh KPUCTAMIHK. Beanunusa YI/I0B noracaHus, HHAHBHIYalb-
HAaA A5 KAKIOrO MHHEPAa, MEHSeTCR B TO e BPEMS ¢ Hanpas/eHHeM paspesa.
Yacro roBOpAT 0 MaKCHMaJbHOM YA€ noracaHus JUa BCeX BooGuie paspesos JaH-
HOTO MHHepana B waude. B muHepanax, MOHOK/IHHHYECKOA CHCTeMBbl 3TO OTBeYaeT
pa3spesam nepreHauKyaspHo L.

5. Nucnepcus oceii HHEMKaTpuchl. [lucnepcHs oOcCed HHIHKATPHCH He Co-
BNafaioniux ¢ KPUCTAMIHYECKHMH OCAMH B MOHOKIHHHYECKHX M TPHKJIHHHYECKHX KpH-
cTannax. i

Korna, kak o6uKHOBeHHO, Habai0enue npou3BoiuTcs B GeoM CBeTe, TO IHC-
NEPrupyomui KpHCTa/I NPH BPALIEHHA €ro Ha CTOJHKE MEXIYy CKDPELIEHHLIMH HH-
KOJAMH MHKDOCKONA He TACHTCS MOMHOCTBIO, [0 YePHOTH, 4 TO/ALKO TYCKHEET ¢ 60-
nee WaH MeHee pe3ko#f cmeHOH npu 3TOM aHoMaiabHOH KpacHoearto-Oypoit ma awo-
MaJbHYIO e cHHeBaTO-Cepyio okpacky. ToyHoe onpenenenue yrios NOracaHusi npo-
HBBOMUTCH B MOHOXPOMATHYECKOM CBeTe, a B Ge/lOM CBeTe CpemHEMY IOracaHuio
OTBEY4eT YCTAHOBKA HA FPAaHHIy Mex1y KpacHosato-Gypoft u cune-cepoH OKpackaMu
B 30HE MOTYCKHEeHWS MHHepana.

6. poiinnkyu. MunMKkaTpucH TOro W Apyroro W3 ABYX HHIWBHIOR, BXONRIIHX
B NBOHHUKOBOE 00pasoBaHHe, 3aHHMAIOT Kam1as caMOCTOATE/NbLHOE TIEOMETpHYECKOe
nonoxenue, CrencrsueM sBiasercs T0, UT0 062 MHAKBHAA He MOryT GLIThb MOralleHbl
OJIHOBPEMEHHO; KOrla BPAUIEHHEM CTONMKA 3aTEMHAETCH ONMH WHIMBHI, TO Apyroft
KaxeTcs OCBeUleHHHIM. [DaHAuLed CAYNUT NBOAHHKOBHIA WoB Mexny Humu, Tak kak
IOB TOT JaeT HaM CAeA TVIOCKOCTH CPACTAHM H TeM CaMHM B GONbILHHCTBE CAy=
yaep M JNBOHHHKOBOH T/IOCKOCTH, TO OTHOCHTENIBHO €r0 MHl OpPHEHTHpYeM 4acTo K
yroa noracanus, CHMMETPHYHOE NOracaHue, Ha OAMHAKOBHE Yr/bl OT ABOHHHUKOBOTO
mBa B 060MX HHAMBHAAX, 0603HAYAET pacnojoxeHHe NBOHHMKOBOA TMIOCKOCTH, nep-
neHAHKyAfpHOe pa3pe3y MHHepana.

MoaucnHTeTHYECKHU e, HIH MOBTOPHLIE, ABOHHHKH TO OJHOMY WM IBYM
NONEPEYHBIM, ONHO OTHOCHTENBHO NPYrOTO, HANPABALHMAM HaOAIOAAIOTCH Yy NAATHO-
K/430B, ¥ MUKDOK/IWHA ¥ Yy APYrux MuHepanos, MuHepan npu cKpelleHHHX HHKO-
AAX KAWETCH MOAOCATHIM HIH DeHmeT4aThiM,

AHoManbHOe ABYNpenoMAeHUe OGO3HAYAET BeChMA TOHKY® NBOR- ‘s
HUKOBYI0 pemieTKy B KyOMYeCKHX KPHCTannax (nedLMT, aHa/IbUWM), HCTIBTaBUIHX
noanMopdHoe npespauieHne W IBORHHKOBHIH arrperar H3 mJacTHrouek Gosiee HHIKOR
CHMMETDHH, HaMoAHAMMUX KyOuuecKylo ‘(opmy.

7. Ontauecuuli anak raaesoli 30Hbl. Onruueckuil sHax rAaBHOR SOHE wan
3HAK OTHOCHTE/BHOTO YA/MHEHHS B TOM HJM WHOM paspese MHHEpaia.
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[Mocne ycTaHOBKM KpHCTania Ha TeMHOTY nNOBOPaYHBAEM CTOJIHK Ha 45° u
. BeramaseM B npope3 Ty6yca MHKPOCKOMA KOMMNEHCANHOHHYIO MAACTHHKY (IHMNIC Kpac-
Heift [ nop. — B cayiae cnabo NBYNPENOMARIOUIMX H KBADUEBBIH KAHH — NMPH CHIBHO
ABynpenoMisiomnx Munepanax). Ecau otnocuTennHoe pacnonomeHHe MuHepasa W
KOMI@HCAUHOHHON T/IACTHHKH TAKOBO, YTO MJMHHOMY pasmepy nocneameft oTBeyaer
yAnuHeHHe (mpu mpsMoM moracanuM) HAH OCh MHOHKATPHCH, GAMKakinas K yWiH-
HEHHIO (MPH KOCOM MOracaHHH), TO BhI3bIBAEMOE KOMIEHCALLHOHHOA (UIACTHHKOH mo-
ieHue HHTepdepeHIMOHHOR OKPACKH MHHepana 0603HAYaeT OTPHUATENbHHH XapaK-
TP €ro r/iaBHOR 30HH, a MOHHIKeHHe, HA060POT, — MOJAOKHTENbHHA ee suak. Ha
: pnc 1 npeacrasneno, B BHAE NpuUMepa, OTHOCHTE/]bHOE PACMOMAOKEHHE HHIHKATPHC
¥ B KOMMEHCANHOHHOA TMACTHHKe (THOC) M B paspe3e MuUHepana ¢ NONOKUTEALHOR
mauon 30HOH. P — P—raapuoe ceyeHHe nonspusatopa. A — A — raasnoe ce-
- uenue aHanusatopa, Iloerienue uHTepdepeHLHOHHOA OKDPAaCKH npW rHOCOBOH# naa-
'CTHHKE BLIpamaeTcd B CMeHe KpacHO# ero
- okpackd (A =530 pp) Ha cunwio (A =
= 600 1o 750 pp.), noHmKEHHE — B CMEHE
xpacuoﬁ Ha xeatyio (A = 300 go 450 pp).
B ciayuae kpapueroro Kinna MOBbI-
. weHHe uHTepdepeHIMOHHON OKpackH cie-
AYET MOCTENEHHOMY YTOJILEHHIO KAuHA
(A manepana nmoc pactyumH A KamHa),
a MOHHMEeHNe Kak Obl MocTenesHoMy yTO-
HEHHIO KAMHA (A MHHEpana MuHYyC pacry-
 wHA A xnuHa) to O (A wmmHepana = A
‘ ﬂnﬂa), KOTAd HACTYNAET MOJHOE MOTeMHe-
€ MHHEpana, nocie Yero KIHH Kak Oul
Qomm, yroamaercsi (pactywmnfi A kauHa
~mumyc A wumepana), M HHTepdepeHUHOH- Puc. 1. O-mo;menwoe pacnc;nomennexou—
Has OKPACKa MHHepaJa noBwblLaeTcd HOP- ,'}“ﬁiaﬁ'.',ﬁ’.ﬁﬁt g "fff‘fm e e
PHC. riagHOE CeYEHHE
MaJILHO. amajiuaatopa; PP —riasHOe ceyeHHe MO~
YkazanHomy ceifluac mnoTeMHEHHIO aspusaropa; I" — runc; M — MuEepax.
MHHEDaJZa MpeqiuecTBYIOT Takum 06pasoM,
NOC/AEN0BATeNLHO:,,, CHHAA, KPACHAd, Xenrtas, cepo-6enas OKpPacku, a 3a HHMH cie-
IyloT: cepo-Genas, XenTass, KpacHas, CHHSIfl,.. OKPAacKH. ~

P -"":"’:"mh'-‘-_‘ i

MDAk

6. Cxoaamuiica CBReT

Jnsi mepexomd OT MapanmenbHBIX K CXOMSILIAMCS JIyuam:
1) BauraioT B CcTOAMKEe MOg HMHG TIpH MOMOUIH CHEUHaAbHOTO DHIYAKKA
aun3y Jlaso;
2) mensior cnabutt o6bekTHB HA Gonee cuabhnbift (Ne 7 B cucreme Pyscca
H aHaZMOrHYHbIE B APYTHX cuCTemax);
3) BasurawoT B TY6yC MOA OKyJAspoMm nuH3y Beprpana, Menss OJHOBDEMEHHO,
B caydae HAOOGHOCTH, H OKY/AsSp Ha cremmaibHuil oxkyasp Beprpana (y ®yscca).
be3 nuuam Beprpana MoxkHo o6ofiTHch, HO TOraa HeOGXOAMMO TNPOM3BOAMTH
- HabMmojenns Ges OKy.aspa, ymanss mocaenuuii w3 rtybyca.
A~ B cxoasemcs csere mabawoaaoTcs HHTepdepeHUnOHHbe (GHIYPH OXHOOCHHX
H ABYOCHBIX KPHCTANJIOB H OlpeaeinetTcs onThHyeckHit 3Hak MuNepanaa,
1. Oznoe avie KpucTaaas. B paspesax, nepmeHAMKYJAfpHBIX ONTHYECKOH
QCH, NOABAMETCS B CXONAINEMCA CBETE TEMHBIH KDECT, C BEeTBAMH, PACNONOMKEHHBIMH
no muram okyaspa. Korma ronmuwa mauda nopmanvhas (e = 0,02— 0,03 aa)
H KOTZa siBynpenomienue Ha6aionaeMoro Munepana cnaGoe (m,—n, < 0,015), T0
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TONLKO STOT KPecT # BOSHMKAET B NOJe spends MuKpockona. B npenaparax Gonee
TOACTHIX W B CAyuae MHHEPAAOB C CHIBHBIM HBYNpPeAOMJAeHHEM KpecT mepeceKaercs
KOHIEHTPHYECKHMH UBETHHMH Koablamu. [IpH BpauleHAn cToiMKAa MHKpOCKOMa
KpPECT M KOJbUA OCTAITCH HEHADYLICHHBIMH.

Puc. 2. Konockonnueckue ¢urypsl B KOCOM paspese, MOYTH fnepneHAuKy s pEOM
K ONTHYECKOH OCH OJHOOCHOTO MHHepaza.

B paspesax HakIOHHO K ONTHYecKOH OcH HAG/IOZAETCs TOMLKO 4acTh Kpecra
(4 Kkonei), B BMAE OTHETbHBIX TEMHBIX Ga/oK, MAPaiieNbHHIX HHTAM OKyaspa, nepe-
ABHTAOUIMXCA M CMSHAIOUIMX OAHA [APYryi0 FMpPH BpalleHHH CTOMHKA MHKPOCKONa
TdK, KaK NPeICTaBNeHO Ha pHC, 2.

B paspesax mapainenbHO ONTHYECKOH OCH
BO3HHKAET B CXONfILEMCS CBETe MIHPOKHH Hg
pasMeiTEf TeMHBIH KpecT, GHICTPO pacKpeiBaio-
WHACH NpH BPAUIEHHHM CTOJHKAa B TeMHOCEPYIO
MaJl0 OTYeTIHEYI) Trunepbosy, BeTBH KOTOPOH
YXOUAT BaTeM, MNpH AanbHeidulieM BpaleHHH
CTO/IMKA, M3 NOMA 3PeHHA MHKPOCKOTA,

OnTHyecKuit 3HAK ONHOOCHON HHIHKATPHCH!
onpeneasercs U3 cooriowenus (n’—n), rne

n,’ H n, — OCH CEUEHHA HHIAHKATPHCHI, MePIeH-

AUKYARPHOTO HAK/IOHHOMY JIyyy, BLIXOLSILEMY
B TOR HIM WHON Touke mpenapara. n JEWHT

i B IVIABHOM CEYEHHN HHAMKATPUCH, TPOXOAAILEM
Puc. 3. Kapruna Hanpasaenufl kose- 4€Pe3 Jyd H HEPE3 ONTHYECKYID OCh KPHCTA/a.

Ganua 06GLIKHOBEHHOIO H HEeoOLIKHO- nyCTb n' =3 e (- KPHCTaJT IONOKHTEND-
BEHHOrO JyueH B CeueHHH, nepnex- T g g
HUKYASPHOM ONTHYECKOH OCH OHO- HelH. Toraa mpH BBeleHWH KOMMeHCAUHOHHOM

OCHOr0 MHHEpana. NJACTHHKH B npope3 ty6yca Haa OGHEKTHBOM
B KBaJPAHTAX HHTep(epeHUHOHHOH  UIYypH,
PaCnoNOKEeHHLX NO JUIHHE TVIACTHHKH, [O/KHA CO34aThCA PasHOCTh pasHOCTedi
X082 Ayus. — Bgoun. (PHC. 3), oOTuero noseuTcs:
1) wenarad okpacka B npegenax 1 useTHOro Koabua fpH FANCE KPACHOM In()p.?\
wIn -
2) Gyayt y6eraTs OT UEHTPA NpH BABHIAHHH KBapieBoOro KANHA LBeTHHE
KOJIbLUA HHAHKATPHCH,
Kak caelyer m3 puc. 3; B KBaApaHTaX MO IWIMPHHE KOMMSHCAUMOHHOHA MAa-
CTHHKH y TOrO M€ MOJOMKHTENLHOro KpHCTaind Cco3naercsi o6paTHO cymMMa pasHo-
cTef xoma: Ayun, + Axown. OT 3TOro MaM:
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! : 1) noABAAIOTCA CHHHE KBAAPaHTHI NPH THICE, WIH
2) cberaloTcad K LEHTPY UBETHHIE KO/bIA TMPH KBApPIUEBOM KIHHE.
Ykaszauusle 3ddeKTsl noay4yaloTcs NpPH YCAOBHH PACMONOMKEHHS 10 JIHHHOM
CTOpPOHE KOMMEHCALHOHHBX MACTHHOK OCH fip.

Koraa xpucrann otpuuarenshuit, T. e. n’ <n, 10, KaKk camo coGoi mo-

HATHO, HAGMIONAIOTCS MPH KOMNEHCAUUK SIBACHHS, oﬁpamue OMUCAHHBIM,

i B cnyyae pa3pesoB, CHJIBHO HAKNOHEHHEIX K ONTHYECKOH OCH, TaK, KaK Npei-
CTAB/JIEHO HA PHC. 2, yCTaHABAMBAIOT BpalleHHEM CTOJMHKA ONTHYECKYIO OCh B [AMa-
rOHA/NLHOE MOJIOMEHHe OTHOCHTEJbHO OKYMSPHLIX HHMTeH, a HMEHHO:

1) no mnude u 2) mo mwMpuHe KOoMmeHcalMOHHOH mactuukd, Ofa pasa Bee
| mose 3peHHs OKA3BIBAETCA B NpeleNax ONHOro KBaipaHTta, ONTHYECKHH XapakTep
KOTOPOIO HCMLITHIBAETCA THOCOM MM KBApPUEBHIM KIHHOM, K4K M paHblle, NPH
LEHTPa/bHbLIX Pa3pesax.

2. Jlsyocusie kpuctanabl, B paspesdX nepneHaukyaspHO ocTpoffi GHCCEKT-
 pHCe H NpH COBMELIEHHH TynoH GHCCEKTPHCH M ONTHYECKOH HODMANH C HHTAMH
. OKy/iapa nodAsaserca TeMHelff kpe€r, Golee MTHHHAN M y3Kas BETBb ero — IO TYMOH
Guccektpuce, Gonee WHPOKAS W KOPOTKAA — no onTHueckod wopmanu. [Ipu spaute-
HHM CTOMMKA STOT KPECT DPACKPHIBAGTCH B rumep6ouy. ‘ :

Korga yron ontudeckux ocet HACTOMbKO He BEJHK, \ %4 '
| uTO OHM BBIXONAT B BO3AYX, TO MPH O3HA4eHHOM Bpa- 4

LEHWH runep6ona Bce BpeMsl OCTAETCH B MOJe 3PeHHs 1
muKpockona. [lpu yrae nosopora B 45° BepuiMHH A
runepGosl, 03HAYAOUIHE MECTa BHIXOJOB ONTHYECKHX |
oceff, pacnosaralTes AHATOHANBHO OTHOCHTEIBHO OKY-

I
l
WispHBIX HuTelt, Ecau paccrosnne mewxay uuma D1, To / !
|

U=k X D, rne E—nonosuHa Kaxyuierocs yria
oceit MO BeIXOIe B BO3LUYX, a R — MOCTOAHHAR IS Prc. 4. Picotibacand i
MAHHOIO YBe/MUEHHs MHKPOCKOINA, OMPENeNsieMas Pa3  yecrux oceii B Mumepade B B
Hasceraa nyrteM HaGmiofgeHus D y Muuepana ¢ 3apa- BO3LyXeE.
Hee wusgectHeM £, Ecau 2V — uctusumit  yroa
ONTHYECKHX OCeH B MHHepane, TO, Kak cienyer w3 puc. 4, Su E=n, X SnV,
The n,— CpPeiHfis OCb HHIHKATPHUCH.

Korna, B [IPOTHBOMOJOXHOCTE OMHCAHHOMY cay4aio, 2V HaCTONBKO Be/IHK,
YTO JiyuH, CledyioLMe ONTHYECKHM OCAM, HJM He BHIXOQAT COBCEM B BO3AyX (mpe-
TEPNeBas MOAHOE BHYTPeHHee OTPaXKeHHe B MHHepane), WIH, eCId H BHIXOAAT, TO
HACTONBKO HAKJIOHHO, YTO He 3aXBATHIBAIOTCA NAaHHLIM OOGBEKTHBOM, TO MoOcie pac-
KpPHITHA BPALIEHMEM CTONHKA KPecTa B runepboay BeTBH NocleAHell mpH aannHef-
IIEM BpaUleHHd YXOJAT W3 MOJA 3DEHHA MHKPOCKOIA.

Koraa maud — HOpManpHO# TOJMUMHBL H MHHepaa — cO cnabuM JBynpeno-
MIIEHHEM, TO TOJNbKO TeMHBIHl KpecT M rumepGoia W naGmopaiotcs. B mumdax e,
4HOMaJIbHO TOJICTHIX, @ PABHO M B C/yyae CUNBHO ABYNPeJOMAIONIHX MHHEpalos,
CI0Ia MPHCOENMHAIOTCH €lfe M LBeTHbe KOMblla BOKPYr BHIXONOB ONTHYECKHX OCEH,
ofpasyoime Tax uasmBaemmie nNemuuckatel, Konbna nemmuckar, Gonee OGauakue
K OCAM, CAMOCTOATENAbHH Ans Kamao# ocu, a Gonee ynaneHHsie OT Ocel CAMBAIOTCH

B ofue nas ofGenx oceit KpuBbie, MMelOUIHE BHJ CHayana GMCKBHTOB, a MpH elle
y flanbHeRuleM ynaneHwn OT ocedl — BHA OBa/lOB.

B paapesax, neprnesaumkynsapHuix Tyno# OGHccexrpuce,— TeMHHIl KpecT H TH-

l;{epﬁona, GLICTPO yXOAAWAs MPH BPALIEHHH CTO/NMKA M3 I0JA S8PEHHA MHKpPOCKONA,
OJlen, Her,

\

——————

1 D wmamepsiercs npH NOMOIULH OKYJSpP-MHKPOMETDA.
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B paapesax, neprneHIHKyIAPHBIX ONTHYECKOfl HOPMAJNH, — CepBIf pacnnbBya-
TRl KpecT W cepas rumep6ona, KaK y OMHOOCHBIX KPHCTAa/N/IOB, Mapa/nesbHO OMNTH-
4ecKOH OCH.

B paspesax NepneHAMKYISPHO OAHOM ONTHYECKOH OCH M MDH COBMELUEHHH
JIOCKOCTH ONTHYECKHX ocell C ONHHM H3 HHKOJcH HAaGAI0NZeTCH OfHA npAMas TeM-
Han Ganka MO KAKQH-HUGYAb HMTH OKyAfPa, C LEHTPaAbHBIM BLIXONOM QNTHYECKOH
OCH M C LBETHBIMH KoaAbUaMH Hau Oe3 HHX. IlpH BpaweHwH cTonuka Ganka Bpa-
1aeTcs BOKPYr OcH u uarubaercss Gonee MM MEHee, C BBIIYKNOCTbIO Waruba, oGpa-
IEHHO! B CTOPOHY BooGpaxaeMoft octpod Guccextpucnl. M3ru6 Gaaxm Tem meHbiue,
uem Gospwie 2V. B npenene, korma 2V = 90°, oH CXOAMT Ha-HeT: 6anKa TONBKO
BpaulaeTcd Npu MOBOPOTAX CTOAwWKA, BCE BPEMA OCTamasch npamof,

OnrHueckHf 3HAK ABYOCHOIO MMHEPaJa MOMHO ONpenensaTh B PasqHWYHBIX pas-
pesax: meprneHiHKyAspHO OHCCEKTpHCAM W/IH KOTOPOH-HWOYAb H3 ONTHYECKHX OCEeH,

L,

Puc. 5. Onpeneaenine 3Haka MHHepana B CeYeHHH, MEPNCHINKYAIPHOM ONTHYECKOMH
OCH JIBYOCHOI'0 MHHEPaJad. @ — IJIaH (KapTHHA B KOHOCKONe); — BEpTHKAaABHbIN paspes,

Paspessl nepnenanKkyI9pHO onTHYecKoR ocu HauGonee ymoGHBI A/t STOH lienu,
TAK KAK OHH N€TKO HaXOMSTCA y:K€ B nmapa/ie]bHOM CBeTe, Kak HauGonee cnaGo
ABYnpeoMAsIOlMHe H3 BCEX paspe3os gaHHoro Muxepana B miude. Kpome toro,
MepreHaIHKyIIPHOCTL ONTHYECKOR OcH MomeT OuiTh TOABKO NpubansuTensHas. [Moay-
YHBILK KENAEMYIO MHTeppepeHIHOHHy 0 (Hrypy, MOBOpauMBaeM ee TakuM 06pasoM,
4yTO6K MAOCKOCTh ONTHYECKHX OCeH MPHXOAWAACH TO0 AAHHE KOMMEHCANMOHHOM nia-
ctuuku, KacatespHas k Ganke runepGonbl PAaCnoONONKHTCH TOMAA TOYHO MEpHeHIH-
KyJapHO O3HaueHHOA mauHe. Ecau Kpucrann nonowurelbHHH, TO C BRINYKAOH cTo-
POHbl GaiK¥ NpH BABHraHHM KomnexcadWONHOW HIECTHHKA BO3HHKAIOT SIBACHHH,

\ .~~~ OTBeuaiouLe Aung, + Agoun. (CHHAA OKpacka npu THACe W COEraHHe UBETHHIX Ko7l

K ONT, OCH B CAyude KBapUEBOr0 K/IMHA), & C BOTHYTOH CTOPOHB, HAMPOTHB TOTO,
ABACHHS, CBA3AHHBIE C Oy — Byoyy. (eE/NTa# OKpacka MpH rurce H yGeranue Ugers
HEIX KO/Mel OT OMNT. OCH B ciyyae Ksapuesoro kauua). Korma kpucrann otpuna-
TenbHuI, TO Habaonaerca obparsas kapTiHa. [las oGBACHEHHS CAYXHT DHC. 5,
OTHOCAMLIMIACA K OTPHLATENLHOMY KPHCTaM1y.

Wurepdeperunontne aBAeHHS B pa3pesax, Napaa/eNbHHIX ONTHYECKOH ocHd
¥ ONHOOCHHIX KPHCTans/JOB M NMEepreHIHKYASPHEIX ONTHYeCKOH HOPMAnu y KpucTands
JIOB ABYOCHBIX, HMEIOT 3HAYeHHEe [UIA HAXOXIECHHI HMEHHO 3THMX DA3Pe30B, BAMHHIX
B TOM OTHOMICHHH, YTO HMEHHO B HMX Mbl OTpeJefseM ABYNpeloMaenue i, —n , a
Yy MOHOKAHHHYECKHX KDHCTAMIOB B pa3pes3é NepneHAHKYJAPHO ONTHYECKOR HOp-
MajH M3MEPAETCH H YroJ MOTacaHHs MHHEpana,

12




TABJIMLIA TIEPBAS
CHUHOITHYECKASI TABJIMLIA

Ilns Nepsoro OPHEHTHPOBOYHOTO OMpeleNeHHs MOpPOR0OOPA3YIOUIHX MHHEepa-
JIOB DEKOMEHAYETCS MO0/Ab30BaTLCA CHHONTHYECKOH TaGauiel, mOMEeUleHHOW B KOHIe
KHHTH Ha OTIEJLHOM JHCTE.

TABJIMLIA BTOPAS

ONPEAEJIEHHE MHWHEPAJIOB MO HX OKPACKE B [MIPOCTOM
% CBETE

TIpn camom OernoM ocmoTpe manda rOPHOR TMOpOAH Mpexae BCero cpasy
pasauyalnTcsl Henpo3padYHLEe M Npo3pauHuhe GecuBeTHHE W OKpa-
IIEeHHbBIE COCTABHHE YaCTH; [03TOMY Hepeako yno6uo 6Gpars ITOT NpHU3HAK 3a
HCXOAHYI0 TOUKY I/d Onpele/eHds NaHHOrO0 MHHepana AuddepeHnuanbHbM NyTeM,
Cepuio 6ecuBeTHHX MUHEPATIOB Oblio Ob OuiTh MOMET ynoOHee paséuTh mo
MODP{ONOTHYECKMM NPH3HAKAM, NPHYPOUHB €€ K MPHHATHIM B creayiouiedt tabauie
rpynnaM (cronGuaThie KPUCTaAAbl, TaGAMUb!, 3€PHA M T 1), & CEPHIO OKP A uie H-
H Bl X — npsMo pacnpeneants no usery Mo ¢ ymuicnom npubernu K Apyrofi c-
CTeMEe: BO-NEPBHX, CHHOMTHUYECKAada Ta0AM LA BMNOAHE 3aMEHSET BHUIEYNOMSA-
HYTYIO CHCTEMY; BO-BTOpPHIX, eNaTe/bHO, HYTOGL OnpejeneHHe MyiHepana MOx MH-
KpockonoM, He mnpuberaioilee K TMOMOWH TOYHBIX ONTHYECKHX AAHHLIX, KAKOBE:
noKasarteilb TNpPEAOMAEHHA, CH/IA ABYNPEJOMJIEHHA, Yron ONTHYcCKAX OCedl W T. I,
COBEPIIANOCH HECKOABKHMH pAa3/lHUHBIMH, TaK CKa3aTh, NePEKPecTHHIMH, NOBEpsIo-
HIHMH JAPYr Apyra nyTaMH.

Byxksnt npu Ha3pa:HAX MHHEPAJOB O3HAYAIT KPHCTAMIOrpadHYeCKyl CH-
{g:reuy n — Ky6uueckyio (NpaBuabHyl0), K — KBaApaTHylo, I' — reKCaroHaibHyio,
P — pOMOHYECKYI0, M — MOHOK/IHHHYECKYIO, T — TPUKAHHHYECKYI0 (aCHMMETDH-
Yeckyio), 3Hak () o3HayaeT NoAOKATeAbHu# onTHyeckuA XapakTtep, sHak (—)
OTPHLIATE/NLHBIAl ONMTHYECKHA XapakTep; aM. O3HayaeT amop(HbIA.

Knion x raGaune Crp.

la. Hempo3spaunbie MHHEPAARL . . . . . s o s s & = « s +18
g3, -Meramnaeckie. . ol 7 i e ke

Zh. HeMeTaRARNBCKRE: 070 o s o0 e i o o RS

1b. Moaynpo3paunbie MHHEPaibl . . . . . . . . . . « . .14
Feo [Ipoapaannie MHBEPAALL .. . . . s . soe st . e 24
SADTHecTIAeT G T oL, Lt QR I VI e e

SN ORpARIERINIG. Ll sG Tn  aasitaal, BN G e B

la. Henpospauyusie MuHepasni *

2a. Merannuyeckue
3a. Pacrsopumu B HCL
43, CuneBaTO-uepHu# MeTannuyecKkuit Gaeck 2, xapakrep-
Had MarHMTHOCTB, arrperaThl, CKe/leTH, 3epHa; OKTa-
SApH, KBANpathl . . . . . . il . . . Marserur 3, n.

1 Tlpn onpefeseHHH HENpO3pauHbiX MuHEP2A0B (H3 KOTOPBIX HAMM B3ATH AWIIL HAH-
 foxee yacio BerpevalonMecs B nopoaax) kak nokasan npod. A. A. MuoctTpauiues,
106HO MOAB30AThCA UBEIOM M GACCKOM 3THX MHHEpasoB B oTpameHHoM cpere. 06
}crpoﬁc-me »CPaBHHTENbHON KaMe, w* MuocTpanuesa, kpafine obaervatmouleii sTH onpeaesne-
HHA, cM. | 7. ero eonorimn, ctp 304 (5 e w3manue 1914)
2 Liet u Greck HEMPO3PAYHLIX MHHEPAAOB ONPEIENAIOTCS B OTPaX e nHOMCBETE.
3 THTAHUCTO-MATHWTHEIA KEALIHAK (THTAHOMATHETHT) OTA YAETCH OT MATRETHTa MHKPO-
XHMH9ecKH (peikuust Ha Ti), OT HAbBMEHHTAa — KPicTaaanyeckofl ¢opmof, MarHHTHOCTBIO H
OTHOLIEHHEM ‘n KHCJOTE.
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4b. Yepuuift Metaanndeckuil 6neck, Lllectuyrompuee uin ;
HenpaBuALHHE TaGAHUKH; €C/IH MPOCBEYMBAIOT, TO

KPOBAHO-KPACHOIO LBETA + . . . . . . . » . . JKe;esHwlli Gmeck, TI.
(Femarur).
4c. Wemesumft Meraanmueckuft Oaeck, peaxkuns Ha Fe
¢ CuSO; (emimensiercs MeT. Meab) . . . . . . . MeTammuueck. keneso,
m.
4d, BpousoBui, ToMmakoBwi, Meraan. Gaeck . . . . MarHeTHBIM KoAuenas,
I.
3b. Hepacreopumu 8 HCI, -
4a. Xentoift; KyOukw, 3eppa . . . . . . . . . . . [lapET, M
4b. Bypuii, GypoBaTo-4epHEIfl; OKTA3APH H 3EPHHCTHE
T O S R N A A e D ST WS SRR 1T 1 o
4c. Yepuniit, uepho-Oypuiit. TaGauuku, 3epHAa; TPYAHO
pacreopasiit B HCl . . "L 0. iia e e < o HIBDMEHUT, I
4d. Yepnuiil, Mer. 6., abCOJMOTHO HeNpoapaueH; Mpu
CHIBHOM MNPOKANHBAHHM MWHOrAa HCYe3aeT, IEeCTH-
yronbHeie Ta6AMYKH . . ,. . . . . . . . . . . [padar %, r. (Llynrar,

am.)

2b. Hemerannnueckue

3a. UepHele 3epHa, NATHA, NbUIB; NPH NPOKANUBAHHH MO-

pona, comepxamas ux, GypeeT uam oGecusedusaeTcs YIJIHCTOE BemecCTEO,
am. (Buatywmer).

3b. O6nauno-cepsie Hiu Gejbie KOMKH H arrperalHOHHBIE

Buienenus. Penved ymepenmmit . . . . . . . . . Kaoaun. g

3c. O6nauno-ceprie wan Gypeie (monynpospaulbie) MceBro-

mMopdo3s mo HWiabMenuty. BeceMa peskuil pensed ., . JIedKoxces.

1b. loaynpo3paunsie MHHEpPANLI

2a. Okrasapsi 1 3epua. Ky6. cucremsl

3a. Onrtuyeckue anomanuu. Pasnaraercs cepHoft kuciotolt IlepoBCKHT.
3b. Onrtuuecku HopmaisHel, Kuciora He mefictyer . . . Ulnmuenw; xpomur.

2b. Hronouku M TPU3MOYKH KBaJpaTHOH CHCTEMEI, Kei-
Thie HAH 6yphle KOneHuaTele NBOMHHKH . . . . . Pyrma.
2c. Wenesnufi 67eck, KaOMHH H JIeHKOKCEH, CM. BHILIE,

1c. Mpo3paynbie MuHEPAJbI
2a. BecupetHble

3a. Hsomponwusie

49 Pamedypeskmit’. .. . ol im0 kv eialet 3 Fpaee

4b. Penvedp cnaGuiit.

5a. MHOroyronbHsie KPHCTAJMMKH M 3€PHA; HacTO COXK-
HOe J[BORHMKOBOE CTpOeHHE (B MOASPH30BAHHOM
CBETE), BKMIOYEHHA CTEKAA . . . . . « . . + . JleHuHr.

1 Ppadur OTHECEH K METANIHYECKWM MHHEpanaM Mo CBOeMY MeT. Gaecky.
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~ 5b. Takne e KPHCTAN/IMKH H 3ePHA C ABOHHMKOBHIM
cTpoexneM, Ho Oe3 BK/lOueHHH, cnadHocTs no KyGy AHanbuuMm.

 Bc. I'panaroanps M 3epHa Ges NBOMHHMKOB, HHOrAa

Hro/byaTO-CeTUaTHe BK/AIOYEHHA, TeMHOCEpas mnoay-
NpO3payHas KaeMmka, CpeaHss cnaHHOCTb MO POMGH-
YeCcKOMY JOHEeKA3APY « . « « « « . « « . . » . laonA. Hosean.
5d. Kak 5c, Ho Ge3 Bkmiowenu#t . . . . . . . . . .Cojpanmur.
He. BolmoiHeHHA TIPOMEXYTKOB MEXAY JADYTHMH MiHe-
panamu. CoBepuieHHas CnafHOCTbL MO oOKTasnpy . . . [lnaBukoBbif wnar.

3b. Hsynpearomasiouyue

4a. B 2opHbix nopodax seAOMCA 6cezda & sude uduo-
MOpHBLX, UHO20@ XOpowo  OOPA30BAHHLIX  Kpu-
€mannos
5a, TlpuamarHueckue, BOJOKHHCTHIE, HIONBLUATHE KpH-
CTATIbLL.
6a. Buicoxue uurepdepeHUHOHHLIE ILIBETA.
7a. IlpsMoe moracalue,
8a, KopoTkHe npuaMaTHyeCKHe KDHCTaNNHKH C
NHpaMHIKAMH Ha KOHUAX . . . . . . . . llApKoH, K.
8b. Bosmokna Ges KoHeuHmIX naockoctedt . . . CHIIMMaHAT, p.
7b. Kocoe noracauue.
8a. Cnattmocts no (110) £ 124° [lauHHbe ys—
- Kue npusMbl (BOJOKHA), 4YacTo pacuienieH-
Hble Ha KoHuax (—). 2V okono 90° . , . TpemoauTt, M.
8b. Cna#inocts mo (100). InuHHEE BONOKHHCTEIE
npuamel (+). 2V —40° . . ., . . . . . Boanacrounr, M.
6b. Husakue uuTepdepeHunoHHble 1BeTa.
7a. llpamoe moracaumue.
8a, JInMHHONPH3MATHYECKHE KPHCTAMNIEI € TIONe-
PeYHOH OTAeNbHOCTBIO; MIECTHYTONbHEIE H30-
TponHue paspeant. OOHOOCHW . . . . . . ANaTurT, I.
8b. Takue e NMpH3MBL: WECTHYTOABHLIE NONEpeY-
HLle pa3pe3nl He H30TpomHH. JIByocHsl. AHO-
MaabHasi uHTepdepeHUMOHHAA okpacka . . LlomsmuTt, p. !
7b. Kocoe noracanwue.
KopotkHe MAH IJIHHHBIE MPH3MOYKH (MHKPO-
NHTHI), YacTo NBOWHMKOBLE . . . . . . , lloneBommnaToBbie MH-
KPOJHTH, M. ¥ T. %
Sb. IllecruyronbHsie NAACTHHKH, KAHHOBHIHBIE H CepAIe-
BUHBIE MBOMHMKM . . . . . + . . « . « . . o IPHARMMT, TICEBROTEKC

4b. B zopueix nopodax scmpedanomcs ino 8 Gule KpucmaiiudecKux 3eped, mo
8 8ude uduoOMOPPHHBIX XOpOUO 00pPA30BAHHBIX KPUCMAIA08

5a, BuicoxHe uutepdepeHUHOHHBIE LBETA.
6a. MMonoxurensuuit onTHYeCKHH XapakTep.
1-ArrperaTsl OW3HTA, HAaNp., B COCCIOPHTE, HACTO MOXOXH HA MIOJLYATHIE H BOAOKHH-
CThIE HEe0nHTHI, OTnqu'renbﬂuu NpH3HAKOM sfBafercs peaknil peased mosepxmoctd. Lleo-
JHTH cu B arrperarax.
? Tlaarnokaasel pasmHYAlTCA MeXAy co60i0 M OT OPTOKAA3a MO yriaM IOTdcauus, no
Yray ontuueckux oceil, Nno-nokKasarennm npenmmennn H T I

/7
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7a. Ipamoe noracanme. .
8a. lllarpexesast MOBEePXHOCTB; XapakTepHoe rpe-
Bpalllenne B CEPNEHTHH, WUIMHICHT WAH NH-
moHut. XapaxkrepHble IIECTHYTOJbHble pas-
pesu. OtcyrcTeuwe cnaftwoctd . . . .
8b. Cnanvocts no (110) ££92°. Beprukanbuasn
BOAOKHMCTOCTD. [0pa3no Gosee HU3KHE MHTED-
(depeHiMOHHBIE 11BETA, YeM Y OnWBHHA, Xa-
paKTepHbie BOCbMHYrOJbHbIE paspessl . . . JHcTATHT, P. (+).
8c. B ToacThix maAupax . . . . . . . . . .Ksapu, r. ().
7b. Kocoe noracauue,
8a. lNpuamaruyeckas cnafinocte no (110) < 87°,
Yactro asoiinukn mno (100); xapakTepmsie
BOCBMH~ W UIECTHYTOAbHbIE paspessl. OOhIK-
HOBEHHO He BroAHe GeciBeTHH, ecTh CAAGHH
WeATOBATHH OTTEHOK . . . . . . . . . Asrat, M. ().
8b. B toacTex waudax. . . .-. . . . . .[aardokna3sl (anbGHT,
aaGpanop) (+).

. Oausun, p. (+).

6b. OrpuuaTenbHbill ONTHYECKHt XapaxTep,
Ta. [Ips ‘oe moracaHue,
8a. OaHoocHHe.
9a. 3epua; peaved HCKAOUYHTENBHO CHA6GLIH;
WHIAT ¢ K@erorok . . . . . . . . . Kasxpuaesr, r. (—).
9b. Cioxusie ABOWHMKHM M crnafiHOCTbL MO poM-
Goaapy; pacTeBOpAeTCH B KHUCJAOTAX C LIM-
neunem (CO,). Cumena peskoro  craboro
peabedha TNpH BPALIEHHH CTOAHKA MHKpO-
CHOBE ;. 0 Uy o I Tt S S R K iae s e g
9c¢. [lauunpe cTonbul, 3epHa, Kpuctaans. Cnaii-
Hoctb mo (100). Peaved ymepennw#t . . Ckanoanur, K. (—).
9d. 3epHa; KopoTkHe CTOAGHKH MAH TaGAHYKH,
Peaved pesinit. OraessHoCTs B ABOHHH-
KO CIORLY o o sl e S KoY R (S
8b. IlsyocHmnte,
9a, Kpynubie nnacTHHEA ¥ TaGaulsl € OYeHb
cosepuiernoft cnadtnoctoio mo (001). Ar-
rperaTel MEAKWX NAACTHHOK. OueHb spkue
uHTephepeHUMOHHbLIE nBeTa (HHOTAA np- :
PHBAIMA) . & . - -+« 4 ./ . . . . Myckosur, u. ® (—).
9b. JlnueHee cTOAGH; pe3kas NMOBEPXHOCTH . AHARNY3HT, P. (—).
S¢. B rofictay 'muax’ LU0 Kopauepur. (—).
7b. Kocoe noracanwe.
~ 8a, Ilnunnste npusmbl  (0BbikH. 6e3 KOHeuHWX
IUIOCKOCTeR), OUYEHL MOX0XKHE HA CHIJIMMAHMT,
OT KOTOpPOro OTAHYaloTcs 6Gonee KPynHuIMA
Pa3MepaMu, ONTHYECKMM XapakTepoM (—) u ;

Kpucramnorpadpuieckodt cucremoht . . . . . Hlucrenm, T. (—).
8b. B TOACTHX wiiAgax . . . . . . . . . .[harnoxnasw (onuro-
Knas, anIe3nH,

‘ anoprur) (—).
1 CraiHOCTh HAGMI01AETCH AMUIL B CBEKMX pasHOCTAX.
B wr GLIBAST HHOTAQ CBETADS :ACHOTO iBeTa.
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P ~5b. OrcyTcrBne SPKHX HHTEPPEPeHUHOHHLIX LBETOB.
 Ba. Cnoxnoe NBOHHMKOBO® CTPOEHHE.
Ta. [lpsivoe moracanue,
8a. OaHoOCHbIE.
9a. T;)Bnuuu, 3epua, MHOrOYTONbHEIE Pa3pessl,
XapaktepHOe  KAHHOBHAHOE  CTPOEHHE.
AnomanbHas uuTepdepeHHOHHAs OKpacka,
Peavedy noaownrensnmit, peawifi . . . ., Meaunur, K.
9b. Okpyr/ine 3epHa WiH BOCHbMHYTOMbHEE pas-
: pesn, Kpaline cnaGoe aHoManbHOe NBynpe-
', aomaenune. Orpuuarenshnft peaved . . |, Jledunt, p. 1
8b. IsyocHme.
9a. 3epna ¢ MAOX0H CMAWHOCTBIO, MOXOXKH HA
KBap1; MHOTAA ABORHMKM; NpeBpauieHHe B
OAHNT . . h s o i e a7 L S KOpRAepHT; B
9b. Oxrasapel ¥ 3epHa ¢ uepenuuaroft cTpyK-
Typoft B MPOCTOM CBeTe, C MOJMCHHTETH-
yeckofi JIBOHHHKOBATOCTBIO B MOARPH3Q-
sandoM. Orpuuarensusift penped . . . . KpucroGannt.
7b. Kocoe noracauue.
8a. Kpynuue kpucrannuueckue 3epHa; BOJIHHCTO-
peuieTyaToe ABOUHHKOBOE CTPOEHHME; OTCYT-
CTBHE SPKHX HHTephepeHUNOHHRIX 1BeTOB;
Ha (001) yroa noracauua no 15°. Peaved
H ONT. XapaKTep OTpHuaTe]bHEE . . . .
8b. IlomucuuTeTHueckne HBOMHWKH' B BHIE CH-
t CTeM NapajieNbHBX TOJMOCOK MO  OLHOMY
Y MK [BYM B3aHMHO MEPNEHAHKYISIPDHHM Ha-
npasaesuaM. Penved nonoxurensuniil; orpu-
uareabHuft ToALKO y anw6ura . . . . . . [lnarnoxaasw, T.
8b. Orcyrcrene c/0KHOrO HBOHHMKOBOTO CTPOGHHS.
+#yTa. llpamoe noracanue.
==~ 84, OgHOOCHHE,
- 9a, 3epHa, TPH3IMATHUECKH-CTOJGUATHE KpPH-
craansl (—), cepee HHTepdepeHUHOHHBIE
upera, OueHs cnabpifi penbed Wiad copep-
wieHHo orcyrersyeT. HecoBepuiennas cnaft-
Ty TR A s e g AT Lo R § T T R
9b. Tabauupl, 3epHa, IPAMOYTOILHLIE Pa3peskl,
Cna#inocts mo (110) u (001); npm pac-
TBOpeHun Brgenserca Si0,. XapakrepHble
Braouenns. Peaxu#t peared . . . .
9c. Boasuucro-npospausisifi u cexcuit 6e3 cnaft-
HOCTH; 3epHa M OHNMPAMMIANBLHLIE KDH-
CTANIL C KOPOTKMMH npuamamun . ., . . KB
8b. IsyocHsie.
i Oa. 3epua, noxoxue Ha KBapiu; npeBpauieHue ia
2 B mHHUT., Cnabuift peaved . . . . . . . K

o

Muxpokann, T.

} Jlefiuut no mAPYXHOMY BHAY Kak OW NPAIBHABHON CHCTEML; €ro AmoNHOE AyHeppe--

JOMACHHE ABAACTCA NO3TOMY ONTHYeCKOHA amomasued. C HuM CXoleH B 3roM’ OTHOLIEHHN
AHANBUHM.
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| iy bl 9b. Peaxna pem,etb CnafuocTs no(llO) 902,
BeprukansHas BOJOKHHCTOCTH, BochMu-
yroapHble nonepednsie paspessl . . . . JHCTATAT, P. (+).
9c. Penred peskufi . . . . . . . . . . .Annaaysur, p. (—)
7b. Kocoe noracanue. IlpocTme aBoHnuku (waH
yeTBEPHHKH) 110 KapAcGanckOMy H ApYruM 3a-
KoHaM, Tabauupi, CTOAOH!, WECTHYroJbHBEIE pa3-
pesui. HeGonbiune yrasi noracauns,
8a. MyTHbe KaO/IWHH3HDOBAHHBIE  KPHCTANIbI
(nau sepHa), 4acTO OKpPANIEHHbIE OKHCBHIO e«
Ze3a B Kpackosarbiit mser . . . . . . . . Oproxaas, m.
&b, BoasHHCTO-4HCTHE KPHCTaA/b, YACTO 30HAb-
noe crpoeHde, OGu/iHe CTEK/A0BATHX BKJIO-
WORRN, . e e e R T e e e AR AR

2b. Oxpamennsie
da. Haomponnie

4a, Penved peskuit. Oxpacka Gypas, kpacHas, senenaa , Fpamartei . (cp. mnu-
Hequ ),
4b. Penved caaGuil,
5a, Coeepul. cnafiHOCTh no oKrasapy. Liser duoneroso-
SRERI o s L s e e e b I AR OB AT,
5b. Be3 crmafiHOCTH; YacTO C CETYATO-HIOJIBYATHIMH BKIIO-
HeHHMsMH, IBET CHHHR . . . . . . . . . . . .Comannr. laloun.

t 3b. Msynpesonaniouue

4a. Bce2da 8 sude rpucmanaos
5a, [lreoxporuHs,
6a. [IauukLIE reKcarOHanbHLe MPH3MH, 4YACTO pa-
IuanbHO-myuncTeie arrperathl, Cuhine (posoparhie),
3enennle, #earsie, OntHyeckuit snak — . . . . Typmaaunm, r.
6b. Wentan uan Oypam okpacka, KpecrooOGpasHbie
nuoiiunkH. Peako s sune sepen, asyocuw#t . . . Craspoant, p. (+).
4b. To 8 rKpucmaagax, mo 8 KPUCMAAAUMECKUX 3EPHAX
5a. Slpkue uHTepdepeHLMOHHEE 1BETA.
6a. T11eoXponyHBI.
7a. Kocoe moracaHue.
8a, 3enenas wiu Gypas okpacKa (MHOraa CHHAA—
raaykodan): npuEsMartuyeckas cnalHocTL
(L10)&2124° 0 200 o oy D e s AT Poronas oOMasKs, M.
8b. l'ony6oro nsera. JIMMHHONpPHSIMaTHYECKHE g
KpucTa/uinl uan sepna, CrnaHuoets no (100)
u (010) . s - 4 s'sia . Jucren, 1.
&c. .nuuouuo—x(en'mﬂ LIBET, Oéuknoaeuno sep-
HHCTHIE arrperatsl, mcesaoMopdosn. [Ipua-
MOUKH, BHITAHYTHIE [0 OPTOAHATOHANM . . . dmmuor, M. (—). v
8d. B toncthix wangax . . . . . . . , , , Knusoxaop, m.
7b. Tlpsamoe noracasme.
8a. Bypbie npH3MOUKH WAH 3epHA, WIMPOKHE Ta-
Ganup; 06unHe BKIOYEHHA — TeMHLIX nna-
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cTHHOK ¥ Mrosouek, [lpusmaTHuyeckas crai-
HOUTE (110} L0927 . - <
) 8b. TemHOGypLle BOCbMHYTOJbHBIE Daspe3si; nia-
_?:‘ CTHHKM, DpHaMaTHUEcKasm cnafiuocts (110)
& B T e B U LV
8c. Boabume (AHOrAa. MeJKHE) NAACTHHKH. H Ta-
B 6auusl Gyporo (uim senexoro) usera. AG-
: copbuust, QOuenn cosepitenHas cnaflHOCTH
L R A S Ry
8d. Koportkue croabuxu, Tabnuuku, sepua. Cu-
HAS OKPACKA, 4acTo MATHAMH. OTJJ,EJII:HOC‘H:
no (1011) ¥ HHOrZA MOMMCHHTETHYECKHE
apodtuauikn, OOHOOCHBIM . , . o o« o « .
Be BUTONeTHX TIRudaX =ird i i Lo o ity

i ~ 6b. He mueoxpouunsi (uspenka caaGuiit n.neoxponsu)
.~ Ta, Kocoe noracanue.

ot

A

s- 8. Xearnie (duonerossie, po30BbE, 3efeHbie)
o BOCBMHYTO/IBHLIE, LIECTHYrOJLHBE H Ap. pas-
2 pesnl; asotiuuku no (100), Ilpuamarndeckas
S et (IO 8T SPs 0 G
7b. Ilpsmoe moracanue.
8a. Unorna cnabwiit naeoxpousm; user Gypoea-
thill. CrnafiHocTs mo npusme <~ 92°, Paspe-
35l TOXOKH Ha TpeABAyUIHd MuHEpas, HO
ropasio MeHee spPKHE MOJNSPH3ALHOHHBIE

GREBRAOM LG 1 LT R
8c. lllupoxue 3eseHopaThie TAGAHLB U NAACTHHKN

. 'nnepcren, p.

AvTodHANNT,

buotut, M.

. Kopysn, r. (—).

. Aapaaysnr, p.

. ABTUT, M.

) HBET g A G A e T DR T
. 9 8b. JKenToBaThie KpHCTAMIB, TOXIECTBEHHBIE C
. ®@asant, p.

¢ ouyeHb coBepuienHofl cnafinocieio no (001) MyckoBuT, M.
8b. Mutepdepenusonyas okpacka BBICIUHX MOPSAKOB,

6a. Tlpamoe noracanue.

Ta. YepHuie uronouxy (Pefiko 3epHa) MeLOBO-MKen-
Thle, TeMHOOypHe. XapaKkTepHhle KOJeHYAThie
nBonHKKH, (Muoraa noaynpospauHsifi, ¢ Merasn-
AHECKUM Grecioomy’ oy T, e e BT .

7b. OcTpble MUPAMHAKH, TeMHBIE NaEaHIOBO-CHHHE

6b. Kocoe noracaune,

7. TemuoGyphie HAH CBETJIONKENTHIE OUYEHb pelbed-
Hble BepHa, KJMHOBHIHbIE paspessl; HHTepdepen-
LUHMOHHBIE  [[BeTA MOYTH HEOTMIHUMMH OT OG-
CTBEHHOH OKpPACKM MHMHEpana . . . . .

8¢. Hespkas untepdeperunonnas oxpacka | nopauka.
6a. TIpsmoe noracanue.
7a, Opnoocuwii, CnaGoxenTie NJIACTHHKH, NPAMO-
yronbHHKH, 3epHa. KauHoBHIHOE cTpoeHHE
7b, IisyocHwil. Po30Bhie cTOAGYATHE KPHCTAMIM,

. Pytua, x.
. Anaras !, k.

. TaTanur, M.

. Meauaur, k.

YacTO MNeperno/HeHHbE BIIOYEHHAMH . . . ., AHJAJY3HT, .

6b. Kocoe noracauwe,

! @w Bume sefikokcen.

2*
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TemHO3e/eHL®, WHOFAA CHHEBATHE  MAACTHHKH,
MHOTI@ MOAMCHHT, RBOHHHKH . . . . . . . . . Kaumoxmop %, .
dc. Beezda 8 sude 3epen.
5. TpapaHO-seneHble 3€pHA € TMPH3MATHYeCKOH cnafi-
woctoio / 87° Boabuio# yroa noracauus, ox. 89°

B paspea || (010) o wis i B S e OMDRERY, )
4d. 3epunucmuie azzpezams (cM. c1p. 25)

TABJIMLIA TPETbS o

ONPENENEHHE MHUHEPAJIOB 1O BHEMHWUM MOP®OJOrHYECKHM
NMPH3HAKAM

MHoraa Hapy:KHbBIE OYEPTaHUsi KPHCTAATHYECKHX Daspe30B HACTONBKO Xapak-
TEpHB, YTO CPasy 6GpOCAlOTCH B TV1a3a TNPH DPACCMATPHBAHHH MHKPOCKOMHYECKOTO
upenmapata ropHo# mopoas. B Takux ciaydasx ynoGnee npuberaTh K HHMKECHeyio-
wuM TaGiuuaM, YeM K Tabnuue BTOPOH, rie MPHXOIMTCS CUMTATBCA W C KPHCTanA-
NHYECKHMH 3EDHAMH, HECKOJbKO YCHOKHAIOUMMH OnpeieneHune,

Karou k TaGanue crp.

1a. Cron0qaThie KPMCTAMABL + & i s s's o s o o o v o s 20

Ga L BeCUBRTHBIE L 50 TR g P AR 5 )

2b. Ukpamenagne . . . . . . a2t e S e (g R

ib. HUroso4kd ¥ MHKPOCKONHYECKHES NPH3MOYKH ., . . . .22

ST e TR PR R VRIS R i e S SRV R P,

D CIKDAMBAREIR /i L e Pt

10 EHRDORRS PRDRNIIE /. o 15w e e aeen et e o s ratne
B CoURETHEIS 1457 1" S0 Nt St S R Yr

2b. OKPamesane . . . o i o e e R 3 23

1d. MeaKkHe TNACTHBRE - . . o & oo o v w o o ooy G024

24 HeCIHBETREG, 2 W A B e h e v .24

2h OXKDATICRRMIS o\ 52 Vai e sinaite s Bi® . 24

1e. BonokHa B BOJNOKHHCTBI® NMPH3MHL - - -

i Lo

Rl ATTPEERTEE 27, e O i e e i ol we e
DA BBCURETRNG | o i Sellyo oy / nih

2b. OKkpamreH#ble . o . & & . . o . PR T R G

1g. Tena amopdHbie (H CKPLITOKPHCTANAHYCSCKHE) . . . , 26

la. Cron6yatble KpHCTANIBI

2a. Becusernsie
3a. Heapkue, cepwie H CHHEBaThIe, HHTEp(hepeHUHOHHbE
LBETa.
4a. [lpamoe noracanue.

5a. Onwoochuie. LllecTuyronnisie Nonepeyssle paspe-
3bl H30TPOTIHBI. "

6a Peaved ouenn cnabuit man OTCYTCTBYET

« « . Hedennn, r,
6b. Peaved pesxutt . . . i R PR | g
5b. Ieyocuue, lllectuyrompune NONEPEeYHEIE Pa3pesnl
RN L L L e e o LlonsnET, D b

1 B Bugme KPHCTannoB, KpoMe €paBHNTEABHO JAErK0 ONPEeneAmEMoro KAHUHOXJA0pA, HB
XZOpHTOB B TOPHRIX MOPOAAX BCTPEdAIOTCH elle POMGOIAPHYECKHE FPHCTANABE NEHHHES,

Ocranbuble XAOPHTH BCTPEUAIOTCS B BHAE ArTPEraToOB, BTOPHYHBIX Bbhlaesenuf, ncesgodup-
M03 H OOLIKHOBEHHO TPYAHO pasnH4YHMBl. :
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'] i A £ - - e TRy

~ 6a, CuabHas nMcriepcnsi ONTHYECKUX ocelt. AHOMatb-
Has mHTepdepeHuuonHas okpacka . . . . . . llomsur, p. (+).
6b. WutepdepeHunonnas okpacka HopwanbHas . . Anpanyaurt, p. (—).
Kocoe noracanue; cnafinocts mo (001) u (010).
 5a. Ecte paspessi C npAMbIM [MOracaHHeM; NPOCTHE
' KPHCTanILl MAH TPOCTHe (He noa’ropuue) asoft-
HUKH (YETBEPHHKH) o o o o « o . . o » . . Oproknas 1, m. (Caun-
JHH )

5b. Her paspesoB c npaMbiM moracanuem; MOTHCHH-
BETHECCKHe THBOMHRICH -5 V' L s e e e e “JISI‘HOKJI&B, T
b, Slpkue HuTepdepeHuHOHHbe LBeTa.
43, TIpamoe noracanue. [Mpuamarthyeckds crmafiHOCTS.
~ ba. Opnoocnnie, ITonepeynsie BOCBMHYTONbHBIC Pa3pesnl

‘ BIRORPOREN . L N L s S e CRATIOBIT, i
~ 5b. JlesyocHsie,
~ Ba. OnTuueckd MOMONMTENBHHA . . . . . . . . dHcratHT, p. ().
- 6b, Onthueckn oTpumarenshuit . . . . . ., . . Aspaaysur, p. (—)
- 4b, Kocoe moracanue. .
. Ba. lpusmatnueckas crmafinocts (110) ZZ87°
i, ba, TTonourenbisi# . o . o o o « « o o o . o ABrar.Jeomcan,m.(+)
6b. OrpuuareapHufl; ckopee BOHOKHHCTHH, 4yeM :
B croaGuarnit £ . « « « . .Bomnacronur, M. (—)
g 5b. Cna#tnocts mo (100) H (010) g e e A TR Pl
ik 2b. OxpaulenHbie

. bes nneoxpouama,
4 Cnaflnoers no (110) LBT" HEeNT., 3eNeH., (uone-
TOBO-GYD., POBOB. . + « < . v v o « « + « » . Aprar, M. (Qnoncun),
~ 3b. Cnabuift naeoxpousu.
[ 4a. Ipamoe moracaune; (110) £ 92°% 6yposar., xearos. Bponsar, p.
r - 4b. Kocoe moracanne (110)48?".
k 5a. Bonpwod yromr moracawuua, ox. 39 —45°. . , . ABrurm, M.
| 5b. He6oasmoft yron moracanns ot 2 jno 7°; Gypuif,
? BOIBHEE . o s o 00T e e e e e et AT, M, CORSIDRRE
3c. CanbHHA 11E0XPOK3M,
4a, Tlpamoe noracauwue,
B5a. OnnoocHBIE; TONEPeuHkle Paspessi W30TPOMHEL
1. 3eneunsie, cunue, xkentsie (pososwe) . . Typmanum, r
i Bb. JIsyocHsie,
6a. Msco-kpacusie (posossie); cnafinocts o (110) . Ampanysur, p.
6b, Bypsie, mentbie; xapaxTepHHe KDECTOBHIHBIE
HABOHHHKH . . .- . . Craspoaur, p.
6c. Bypuie u Kpachsie, cHIaRHOCTH 11O (110) L 87° . Tunepcren.
4b. Kocoe noracanmue,

- Sa. llpusmaruueckas crmafinocts mo (110) / 124°,
6a. Bypuie, senedsie . . . . . . . . . . . .Porosas o6mManka, M.
6b. Jlasannoso-cuHue, MHIHTOBHE . . . . Fmaykodan, M.
5b, ITpuamar. cnaiu. no (110) / 877 Gypue senente AKMHT, M. (arnpun)
¢ 8¢, Cna#tnocty no (110) u (010); cunme , . . .- . JlucteH, T

! Cauugnn OT OpTOKA23a OTAMYAETCH CTENEHLIO CBEKECTH H MAJWM YIIOM ONTHie=
CKHX oceifi.
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Ib. Uronoukn ¥ MHMKPOCKONUYECKHE NPHUIMOYKH

2a. BecuperHbie

3a. Heapkue, ciHepato-cephie, HHTEP(EPEHIMOHHBIE 1(BETA.
4a, TlpsiMoe mnoracaHue; HI3OTPOMHbBIE HIECTHYTONbHBIE

paspessl.
Gl REAHas DEREEE S0 0 e e e L AT R TR CE
ab. OHEHE,&HGHFI pensed HMAH COBEPUIEHHO OTCYT-
(ot o SO S ELE g R NS R S0t | (1
4b. Kocoe mnoracanue; wuHOTAa ABOHHMKM [ IIHHHOMY
B b o e -l o L e T T e e T B

MHKPOJMTH, M. i T. %
3b. flpkne mHTEp(epeHUHOHHBE [BETA,
4a, KpajpatHue npuamouku (kpucraanuke) . . . . . Lupkon, k.

2b. OxpamenHbie.

3a. [Ipamoe nonacamuue,
4a, OrcyTcTBHE MIM TOYTH OTCYTCTBHE [/ICOXPOH3MA,
WutepdepenimonHas OKPAacKa BBHICHIMX TMOPSIKOB.
XapaktepHbie KoJieHuaTHe ABOHHHKH; OKpacka—uep-
Hasi, KpacHo-6ypasi, MefoBO-enTas (MeNKHEe HTOTOYKH
S I SRR SRS IR R 1 - ]
4b. Bonee uin mewee pE3Kuft TUIEOXDOM3M; YMEpEHHO-
sipkue uHrepdepenunontnie nsera, ITpusmaruueckasn :
cnatinocTs mo (110) £ 92°. XapakrepHeie TabinTua- 2]
Thie H MroabYaThie BKAOYEHHA . . . » . . . . [HOEpPCTeH, p.
3b. Kocoe moracanue,
4a, OrcyrcTBHe TIEOXPOM3MA HMJIH NOYTH OTCYTCTBHE;
Wenrosatsie, Gyposateie (uHorza moutH Gecuset-
Hele); Gonbuwio#t yroa noracauus ok. 39°— 457 . , ABruT, M.
4b. IlneoxpousM: NHMOHHO-MENTasi OKpAacka oGeclBeuH-
BAETCH IIPH BPALUEHUH CTONMKA MHKpOCKOMA . . . JMANOT, M.

1c. lupokue -'raﬁnnuu

2a. Becupetnbie

3a. IIpsmoe moracanue,
4a. Hesipkne curesaro-cepbie HHTEpdepeHUHOHHEE 1{BETA,
5a, Ouenb caabuil penbed MIH COBEPILEHHO OTCYT-

ETBYER RN R R G e Lo Ay L si i e e 4 e HedexuR, 1.
5b, Pesxuit penned.
GRS CIBECHNR 0 T, L S L. s e s Mennamy,
Ghe SIENORHEER 2 S L T s L DRCTaTET, P *

4b, Slpkue nHTEpdEPEHUHOHHLIE LIBETa.
5a, IllarpeneBasi MOBEPXHOCTb; OTCYTCTBUE CMaHHOCTH
B HECBeXHX paBHOCTAX (XapaxrepHoe IpeBpalle-
HHE B CEDNEHTHH WA JMMOHHT) . . . . . . . ONHBHN, p. 2,

1 Cu. npum. * Ha cip. 15.
? Wuoraa xento-Gyporo msera — Gasiur.
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5b. Quens cosepuiennas cmafnocts mo (001) . . . Myckosur, .1 i
. IlpuamaThueckas CnafiHOCTh 1O (110)492"'

BEPTHKA/AbHAS BONOKHHCTOCTB . . . . . . HCTATHT, P.

ocoe noracauue,

Penved orpuuarenbubifl,

' 5a. Ipoctoie nsoilHmku mo Kapacbaackomy w Apy-

‘ THM 33KOHAM . . . o . « 4+ « « « « . . . « Oproxnas?(Canunun),
' 5b, PemwetyaToe u BOJOKHHCTOE cTpoeHue (Ha Gaso-
nuHaK. yroa morac. 15°) . . . . . . . . . . Maxkpoxaun (Ieprar),
T (_"')-

B¢, TMonucunteTnyeckue NBOWHHMKH, OJHA WIH JBe
B3aHMHO MNEPNEeHIHKY/MSIPHBIE CHCTEMbl NapalljieNib=
HBIX Y3KHX W/IH 6Gonee WiM MeHee IUMPOKKUX ABOH-

BEIOBNY MOROC, + - '8 siah s siiia T alie e o i ANBONE 24 (+)
4b. Pensed momoxuTenbHbifi, cnaﬁuu HOJIMCHHTETH‘-IE-
B Ckne MBOUHUKH . .« . wio o o o o o » o+ « « o [ISArHOKARSH, T, %

4c. Peaved) monoxurensHulil, peskuf,
- 5a. lNpuamaruueckas cnafinocts no (110) < 87°% Gons-
woi yron moracanus, oxono 39—45°. . . , , ABrarT, M,

2b. OxpameHnusle

~ 4a, CunpHbft 1IEOXPOM3M,
Ha, Bypute, TemHosenense, AOGcopbuus; oueHs cosep-
uieHHast cnma#twocts mo (001) . . . . . . . . BuHorHT, M.
5b. Bypwie, npu3MaTHuecKas  €naBHOCTb £ 92°
XapakTepHele  Bi/IoueHus  (Mronouks, TaG-
1 T PO ISR RS B AR e R USRI 1T (Y T
4b. OrcyrcTene naeoxpousma, PacTBOPHMH B KHC/IOTAX.
5a. JIAMOHHO-KeNThIe; XaPAKTEPHEIE BKIIOYEHHA, HeAp-
KHe uHTepdepeHIHOHHBIE LIBETA; MpH3MaTHYecKas
RUABHOCTE |, et e g g b S A e R A UM e SR ,
5b, CnaGosenenme. OueHb cOBepileHHA® CrHA#HOCTB
no (001). ﬂplme HHuTepdepeHHOHHEE IBeTa
(vpuaaups) . o e B ) R e UL M e O BT M
3b, Kocoe noracaune.,
4a. CuanHeifl naeoxpouam.
. 6a. Basanpnast cnafnocts, Cuuesaro-senedu#t . . . Knunoxmop, m.
6b. 3enenue, Gypue; npuamamqecxan Cna#uocTs Mo
(110)4124" St e R L T s OO RA . AN W
~ 4b. He mneoxpoununsi,
ba. YXenrosartwie, pozoBathie, (HONETOBHIE; MPH3MA-
TiHveckas cmatinocts mo (110) Z 87° (umoraa
cnabnfl MICOXPOMBM) . 4 . . . + + » . « . . ABFHT, M,
Sb. Bypsie, gseneHsle; KpOMe - MPH3MATHYECKOH
CMaAHOCTH OYEHh COBEPIUIEHHAS OTAENBHOCTH MO
B ey it ! SRR
R
..,.L ! Huorna craGoseneHoro usera,

B I s Cwu. npum. Ha crp. 21.
| ~ * Cu. npuw. ® ma crp. 15.

AR ' 23
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1d. Menxue MJIACTHHKH

2a. BecupetHbie

3a. Hespkue, cunesato-cepsie, nHTepdepeHiiHOnHbe LBeTa,
4a, Ulectryronpusie TaGauusl, KIHHOBH/HEIE TIACTHHKH,
CepIUEBHHKE NBOUHEKM , ., ., . 5 . « « . Tpupumar, r.
4b. Ilpamoyroasusie Tabanuku co CTIaAHOCTHIO MO (001)
u (110), ¢ aHoManbHOH nHTepcpepeHuuounoﬂ oKpac- : 1
ROBIEE RGN U iy S e e o e
3b. flpkue unrepdepenunonnue upera, CosepiienHas crafi-
Hoctk no (001). OG6LKHOBEHHO PaaHaibHO-TYYHCTHIE
MIH BOWIOUHBIE ArTperaTh; MHPHHIH Greck.
4a. Yron ontuueckux oced 6 —20° . . . . . . . . Taabk, M.
4b. Yron ontuueckux oceft oxono 40° . . . . . . . MyckoBut (Cepuuur)!

2b. Oxpamennbie

3a. [Mneoxpouunsie,
4a, Hespkue nHTepdepeHinonHbE 1BeTa. -
Ha, Penved peskuit, 3eneHvie JUCTOMKH . . . . . . OTTpeanT, M.
5b. Peaved ymepenssii . . . . . . . . . . . . XJOpHTH, M.
6a. Tlourn oauoocHbl, moracanwe npamoe . . . . [leHHHH, M.
6b. flsHo neyocuwft, moracamnue kocoe . . . . . KaHmoxaop, M. q
4b, flpxue nuTepdepeHIMOHHBIE NBETA. ‘
Ha. Cosepuiennas GasanbHas cCnaéHOCT . . . . . . BbHoTHT, M.
§b. Cnatimocts mo (110) / 124° , . . . . . . . ARTOQHAAHT, D.
3b. He mneoxpouunsie win cnabo maeoXpouuHble,
4a, Cna6omxentoro upera. XapakTepHble BKIIOUEHHA.
(Ectb msoTpomHbie paspesbl) . . . . . . . - . . Mennnur, K.
4b, 3eneHnie HenpaBuAbHbE TUIACTHHKH, OOGKKHOBEHHO
arrperatel, Muoraa cnabeiti naeoxpouam. Cnafnoctsb
O (O01Y: 508 5 T s Bt ol T s S e OV E MY
4c. Kpossino-KpacHse (MHOrZa HenpospauHsie C UYepHLIM
METATHYECKHM 61eCKOM), WEeCTHYrOMbHLIE HIAH He-
NpaBuibHBIE MIACTHHKH (BTOPHUH., OOLIKH, B TPelly-
HAaX JPYTHX MMHEPAIOB) . . v o + & « . « « » Jeneauwit Gmeck (re-
MaTHT), T,

-

le. BolokHa M BOJIOKHHCTbIE NMPHU3MBI

2a. Ipamoe noracanue. Becuserwwe . . . . . . . . . CHnIMMAHHT, D,
2b. Kocoe moracasue,
34,/ DECHBETHHC L ool (o, L L e e e e e A DEMOIET N ¥

3b. 3eneHuwe, NMICOXPOHUHEIE . , , . + . « & + o « AKTHHOJNHT, M.

1 CepHIHT OTAHYALTCA OT MYCKOBHTA CBOMM Tanbko0GPASHLIM BHIOM H MEHbIIeH Be-
AHIHHON MAACTHHOK; OH o6pasyer mo Goabiued yactH Kpaluue ToHKuMe arrperathl, B asrux
arrperarax 3aTo OH [OYTH He OTAHYEM OT TaAbka.
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1f. Arrperats!

2a. BecupetHbie

SepuucTele arrperaThl (WaM arrperaTel MeJKHX Daa-
CTHHOK M Tabanuex),
4a, flpkas uurepdepeHUMOHHAN OKpACKa, ‘
5a. Meakue Tabinusu co cnaftuoctsio mo (001) . Taaex, M. (Cepunur, m.)
5b. B Toncteix mmugax . . R VR T T T
b. MurepdepeHUnoHH e 1UBeTA BRICIIHK MOPAAKOB,
CnafiHocTh 1Mo poMGO3MpY; MPH3HDYIOIIHE HBOHHU-
KOBBIE NIACTHHKH, PacTsopHM B COMAHON KHCIOTE €
gapenenent CO, v el il T Pene e o KOERERT,: Rt
4c. Cnabrie unTepdepeHUHOHNHE IBETA. a
5a. Penved) orpuuatensunt. Knunosumnse TAACTUHKH;
CEPAUCBHAHBIE NBOMHHKH . « v o o & o 'u & .Tpunmm'r.
8b, Peaved nonomurensumid. MenkosepHucreie Mo3a-
BAHNE aFPRBRATR il o eiliaiial s g e el i s
6a. OmnoocHsift nonowurensisit . . . . . . . Keapm, r.

6b. JIeyocHu#t OTpHUATENBHBIN s ie e sl AR e T
BoJZOKHHCTHE M PaXHANbHO-NTYYHCTHIE arrperaTsl.
- 4a, Penved orpuuaressisit , . . . . . . . . . . lleoauTs
4b. Peaved, no kpafine# mepe OTYACTH, SICHO TIOJNONH-
i T A R e e e W I e e
Sa. CnaGaa untepdepeHUMOHHAA OKPACKA . . . . . . XAJANEJOH,

5b. flpkas wuurepepenunonHas okpacka wuan Genas
BBICIUAX TOPS/IKOB, i
Ga. 'BoTs cHalHOCTD . ©s 5 ofva lalieils a w e e KANBIAT, T
Bb, IOy CIIAMHOETH ' i el 5 ot o e o 4w o e ATVEAT O, Py

2b. OxpameHnHbe

. 3a. 3epuuctele arrperats! (mam arrperathl MeJNKHX IJ1aCTH-
HOK M Tabanuex).

4a. JIMMOHHO-)KE/ATHE KpYNHHE TNJe0XpOHYHBE 3epHa

(ncesnomopdossi; B TpeLlMHAX APYTHX MHHEPA/OB,

P e e T R RO R ) iy L S ammo-ru
4b. MenkosepHucThie sedeHwie arrperatst . .', . . . Bapuaar %, M.
- 3b, BonokuucTsle pagmManbHO-AYUHCTHIE H MUIACTHHYATHIE ar-
rperarTs,

. - 4a. 3enenoro usera. Muorma cnabuifl nieoxpousm. Ilnal

& HeneccuTa XapakrepHsl cepoiuTsl, ais ceprneHTH- | JlemeccHr 2, m.

i Ha —neT/ie06pasHas, ceTyaras, BOJNOKHHCTAs CprK-}
Typa (XpHM3OTHN) MM TJIACTHHYATOE crpoeuuel CepnenThn, M,
ERURMEORITY o 0 R A e

4b. I'pssnosenensie uam Gypole BOJNOKHHCTHIE Aarrpera-
Tol (micesgomopdosy 1o nupoxcenam) . . . . . . bactar % p.

. 4c. Wenrosarue u GypoBaTeie Pe3ko peasedHbie arrpe-

" ratw, [lpu pacrBopennn Buzensercas COy , . . . Cnmepnr, 1.

; 1 JlonoMHT M MarmesnT oTapdaorcs Gozee TpynHoji pacreopumoctsio B HCI mam mo
. ;leaxmm Jlembepra.

4 * Bupanut, aeseccHt, GACTHT—ABAAIOTCS MMEHAMH HapHIATENbHLIMH A UEJOTO pafa
'MaJI0 H3YY4eHHLIX BTOPHYHLIX MHHEPANOB.
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1g. Tena amopdHsie (M CKPLITOKPUCTANINIECKHE)

2a. Mmanunoso-amopduoe (crexnooGpasHoe) Teno, WeATo-
Gypoe, xeiaroe, Gecusernoe, 3eneHoe . , . . . , . ByJkaHWyecxkoe CTeK-
Ji0.
3a. Peased oTpuuarensuslil,
43, B KHCNHIX TOPOMAX . o « & « » = « » » » o OGcHAUAH.

4b. B OCHOBHHIX TOPOMAX . . « « o o + « s « , IlaNmaroHsr.
3b. Penvedp momouvenbHud . . . . . . . . . . . TAXHJIHT.
2b. [Mopoannoso-amopdHoe (cTyaHeBHAHOE) Teno. 4

3a, Becusernoe nnu Gesoe, wenToBaToe (Y4acTo OKHCHIO
JKenesa OKpaiieHHoe B KpacHo-Oypuft HAM eATHH

it pacreopaerca. B KHOY o 5 o v 4 LOma.
DETEEERCHOR S 1 e o b g B L DR pREATS
8c. Xearosaro-6ypoe, KpacHoe . . . &« « + o« « .+ . JIAMOHHT.
3d. O6aaynocepoe, mMoJAynpospayHoe . . . . . . . . Kaoaum L
3e. Bypoe uau cepoe nonynpospaqnoe (B ocHoBHOl Mac-

CE CRBRARTORY. | oh o€o* o U et ot gt oy U Haaaronie

TABJTHLIA YETBEPTAS

ONPEJEJEHUE MHHEPAJOB MO HMX KPUCTAJIO-
FPASPUYECKON CUCTEME

Kniou k TaGaune Crp. &
1a. Tera n3oTponHeie . . . . . o e Y e ok
2a. Kpucragnu kyGuueckoil CHCTEMB .. . . . « . . + 26
1b. Tena ABOAKONPEAOMANIOMME . . « . v o &+ o o o+ o o =20
2a. ONTHYECKH ONHOOCHBIE MUHEPAAB! . . . . « &« + o+ « 27
2b. OnTHYeckn ABYOCHhIe MHHEepaabl . . . . . e les e 0B

l1a. Tena u3oTponHbie
2 a. Kpucranas Ky6uuyeckoii cucremsi ?
3a. [Toaynpoapaursie ®

4a. B puicmeR cremeHu peskuit pem:eqa nonepxﬂocm' OK-
TA9APH!, HEMPABHIbLHHE BETBACTHE MM 3asy6 peHubie
BoigeneHHA (DHONETOBO-CEPOro, Cepo-HAH KPacHO-6yporo
usera. (B cepHo#t xHciore pasmaraercd) . . . . , [lepoBCKHT.
4b. Okrasapel MM 3€pHA; kuchAoTH He neficteyior . . . Illnunenn.
5a. TemnoOypnie WaW KpacHele; Metainuueckuit Gaecx . Xpomur. MukoTHT,
6b. TeMHoseHeBRE &, 050 o, L . L. s« s s . s lluecopdcy. FepraunT.

3b. [pospaunse

4a, Peskuit MONOKMUTENbHWI pensed. 3
Ha, ['panatosipsl WM 3epHA KPACHOrO, PO30BOrO (uHorpa
o e Y -

1 KaoiWHE NpeacTaBaser arrperar MeapuaiiiMX KPHCTAMIMYECKHX [JACTHHOK; OH
TON BKO KaMKeTCH aMoppHmM.

! Tena amopHBIE CM- BLIIE, Ha 3Toff we CTpanple.

3 Tena Henpo3padHbieé cM. cTp. 13.
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104TH GeclpeTHE), TeMHOGYPOTO WM HePHOro 1IBeTa,
Genusle BKAOYCHHAMH; B KHCA0Tax He pacrBopsaioTcal panaTwl.
6a. KpacHule, po3oBbie, B TOHKMX pa3pesax MOYTH
BECHRSTRIE 1 (L L TR e L s L AR,
6b. KpossHo-kpacubie (B ToHKHX mutHdax posoame) . TNupon.
6c. Uepusle uny TemHoGypee . . . . . . . . . . Menanur.
6d. 3encnoBarhie wau GecuseTHwe . . . . . ., , . [poccyasp.
5b. Oxrasapel M 3epua, 3encHble Wi Gypwe , , . ., Ilnuseau.
4b, OtpuuarenvHbili penved.
k Ha. Bepna, rpaHarosaphl, 4- W G-yrosnHele paspessl, ¢ H- .
| / Hue, OecuperHue, cepnie, 6ypuie; 06uane BrAOYeHHR
6a. Peakuus na NaCl, . . . e o e GO RANRT,
| 6b. Peakumust na CaSO,; xapakrepnas Temuas kaftma . Faiomn. (Hosean),
&b, HenpaBunbHuie BoigeneHus HAH 3epHa, GecuBeTHBIE,
6enbie, Mytsle, pacteopumMsl B HCL Cpafinocts
IO Tty L e e A A e e e A s e
5c. MuoroyronbHbie KPHCTAMIB HAH KpYyrasie 3epHa, Gec-
UBETHBIE C YEepPHHIMH BKJIIOUEHHAMH, NMPABHILHO pac-
MOJIOKEHHBIME (NpU CKPENIeHHBIX HHKO/JAX 0OHapy-
JUBAETCS CNOKHOE NBOWHHKOBOe crpoenue) . . . JleHmur?.
5d. Beimornenusi npoMexyTKOB MENKIYy NPYruMu MHHepa- ¥
namu. Cnafinocts mo okTasgpy . . . . . . . . [lnaBAKOBHI# mMODar.

ij
Eﬁ

1b. Tena nBoaxonpegoOMAsIOIWHE

E 2a. OnTHYecKH ONHOOCHBIE MHHEPAJbI

| 3a. Kpucmaaaw xeadpamnoli cucmerst

4a. Becusernble NMpHaMaTHYECKHE kpuctanauku (110 u 100);
ypesBuyaflio spKue, seleHHe W KPacHbie, HHTep(pepeH-
HUMOHOHE MBETE . . . i ein sl & o et aiisogis fot  ITHPKORIG=E 1
4b, OxpaiueHHBE HrOALYATHE KPHCTANIWKH (HHOrAma nmpa-
MHIIKH, 3€pHA); ¢ OueHb Pe3KHM penbedoM.
ba, Yepubie, Me0BO-KE/NTHE, KPACHO-0yphie; XapaKTepHbie
KOJIEHUaThle  JBOMHMKH; MOJOMHTE/IbHBA Xapakrep
NBOHHOrO JY4YenpeJMOMACHHA . o« . « « « . . .
5b. TeMHOCHHHE OCTphIe MUPAMHAKHM; OTPHLATENbLHHIH Xa-
DaKTep NBOHHOrO JydenpeaOM/AeHHsl . . . . . .
4c. Ilpusmaruyeckue Kpucraaani, 3epHa, Tabauus; 6ec-
LUBeTHH & Hin cn1abomenTsle; OTPHUATENLHEA Xapak-
TEpP ABOHHOro nyuenpenomienus; penabed ymepeHusift,’
5a. BecuseTHbie; spkaa uHTEpQepeHnUOHHAR OKpacKa . CKamoJHTHi.
8b. Cnatoxentsie (nan GecuseTHbIe); XapaKTEPHEE BK/IO-
B YeHHA; HespKas adoManbHas HHTepdepeHuHoHHasd
-~ ORDRCHA N or s h et LI s e e S B M e ),
g
1

Pyraa (4 ).

Anaraa (—).

i ! Wuorna, ocolGenHo B rpoccy/spax H OTYACTH B MenaHWTax, Habaoxaercs ABOHHOS
h‘lenpenouneﬂue — OUTHYECKAN AHOMAJHS.
* KyOnueckas cucTeMa AeRiHTA W aHATBUMMA TOALKO KA Ky afcs; HA CAMOM

1Rele aro nomuuﬂ MHMETHYHBIH KpHCTana poMGHYecKOl cHCTeMbl.
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3b. Kpucmaaas 2eKca20HaibHOU CUCHLEMbL

4a BecuperHble (HEKOTOpLie MHOTIA OKPAMICHHI).
5a. TlonoxuTenbHBIR ONTHYECKNH Xapaxrep.
6a. Bomauucro-npospauuuit, csewull; sepsa wan Gu-
nHpaMuianpHee KpucTalans. Penbed nomomurens-
BB G
6b. Menaxue mecmyronbuue Taﬁquu " mmmsnnﬁue
NIaCTUHOYKH; CEPANEBHIHLIE JBOWHHKH; Hefpkue,
cephie, NMOAAPH3ALNOHHLIE LBeTa. Peaved oTpuua-
BTN L PR L S i an bR e
8b. OrpuuarenbHslit onTHieckuif xapakrep.
6a. Tpuamaruyeckue KPHCTANALl (MHOIAA OKpAlUEHLI),
7a. Pesxut penved.
8a. Cnabasn mntepdepeHUHOHHAs OKpacka . . .
8b. CHuerato-cepsie HespKue MHTEp)Ep. HBETA |
I PeIsed) He QAMETEH . o 5iial o bisn o0 oo
6b. 3epna: OGecuperHule, 3eNEHOBATHIE, IJKENTOBATHE,
KDacHOBAaThie; MACATHHCTHH XUDHuIA Gleck . .
6c. PomGo24pi waM 3epHa  CAOKHOTO ABOHHMKOBOIO
crpoendd no (1011), cnabas urpa LBETOB HIH
vpusaund, Peaxuua HCl wa COy. . . . .
6d. 3epna n uemyHuarwie arrperarel. CraGoe csero-

.

Ksapu (+ ).

Tpuzumut! ( ).

Kopyun (—).
Anarur (—).
Hegeaun (—),

Aaeonnt (—).

Kanpunt? ( —).

npeaomiacnne, Spkas uutepdepenunonnan okpacka Kamkpuunt (—).

4b. Okpauenusle.

Sa. JlnuHHONpH3MATHUECKHE KDHCTAMIL, Gonee HIM Me-
Hee [yCTO oKpallleHHble B CHHMH, XKenNTHH, 3eneHbill
uin Gypuift (po30BLifl) 1BET; pe3KHil MIeOXpOH3M ,

6b. Toaybue (uanm Gypwie) 6-TH M 4-yro/ibHHE pa3pessl

HIW 3epHa; cnadinocts mo (1011) u (0001). Pes-

Kas marpeHeBasi MOBEPXHOCTh, cnabad wuHTepdepen-

LHOHHAA OKPACKA M MJIEOXPOH3M . . . . . . . .

Kpossino-kpachute (aene3no-uepHue, C MeTAATKYECKHM

0J1eCKOM) IIECTHYFO/bHEIE TaGAHYKH MM HErpaBH/b-

5c

HBE TNACTHHKY; HespKHe uHTepdepeHUuOHHsle 1Berd FemMarTT.:

2b. OnTHYeCKH ABYOCHLIE MHHEpaJsl

3a. Kpucmaasel pomburieckoii cucmemo

4a. BecuseTHue,

5a. OnTHYecky noiowuTenbunie, BocoMuyronbibie, mecTH-
yronbHsle H AD. Paspesh.
6a. Pesxufl nmonoxurensHuil pensed.
7a, Illarpenesas mosepxHocTh (0TCyTCTBHE cnaltuo-
cri), pacreopum B HCI; xapakrepHoe Buonsse-
HeH¥e B CEepNEHTHH MAW JHMOHMT, FIpKHE HHTEp-
(bepeHIHOHHBIE IBETA . . , . * * o o o o

e
Typmanun (—),
Kopyua (—9. v
Onupur (). :

1 TpHIMMHT rekcarOHAAbHLIL TOABKO TMPW BHCOKUX TEMUEPATYpPaX,a NpA OXAAKIEHHN

OH CTaHOBHMTCS MBYOCHBLIM; BCerila ABYOCEH OH H B FODHBIX nopojaax,

2 Quedp GAH3KH K KaAbUWTY: AOMOMUT, MATHE3WT W OTHACTH CMIEDHT, OTAHYEIOTCA
OTYaCTH PENKOCThIO NBOHHHKOBOGH MITPHXOBKH, OTYACTH OTHOIUEHHEM K HCI (6oxee TPYAHOI

p&C‘l'BopliMOC'l‘b]O} FAaBHLIM Ke oﬁpaaou 0 CECTONPRAOMICHHIO Wan MHEPOXHMHUYECKH.
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7b. InuHHOCTONGHATHIE  KPHCTaMIbl;  XapaKTepHLI
BOCBMHYTO/ABHEIE paspesel. [Ipusmaruyeckan cnal-
HOCTh £ 92°, BeprukanbHat  BONOKHUCTOCTH;
NOJMNPH3AUKHOHHEIE IIBETA 3HAYHTENBHO MeHee

T e i G e e [ e R . Oducrarur (+ ).
7c. llnactuuku, npusmoukn. Cn. no (110)
R e s T e S AT O

7d, Bonokna ¥ nPU3MATHYECKMWE Mronouxku 0es Ko-
HeUHBIX MIocKocTedt, fipkue uuHTepdepeHIHOH-
Hole OBETA . . . . « « « « « « » . . . . Con;aemasnsr (+).
Te. JInuHAONPH3IMATHYECKHE KPUCTAAAB C TOMEpey- :
HOHl OTAeALHOCTHIO, cnaiHocTk mo (010). IMocae
NpPOKalHBaHUA pasnaraercd Kucaotamu. He-
fiPDKHe, CHHeBAaTO-Ccephle HHTepdepeHUHOHHbE
A e S P SN T e
7i. Tabanuws, NyIRCTO-NHCTOBATHIE AITPEraTh C APKON |
uHTepdepeHunontof okpackod ., , . . . . . [penur ( +).
6b. Pesknit orpuuarensuuifi peaved.
© Ta. MHOrorpauuo-oKpyraLie paspeabi O  CAOMKHHIM
ABOAHHKOBLIM CTPOBHMEM . . . . . . . . . Jlefiupr ().
7b, To e, HO c nMpPSIMOYroJbHOR CNaHHOCTHIO 1O
MCEBHOKYOY "o . 0ii s v e o ol o s e AUSNENRMN.
5b. OnThueckH OTPHUATENbHBIE, !
6a. [nurnsie cronbsi; peskmit peavedp . . . . . . Asgaaysar (—).
6b. 3epua, nmoxomue Ha KBapl; 4YACTO ABOHHMIH; Cia-
6uift moAowHTeALHBH peabed; XxapaxkrephHoe npe-
BpAUleHHE B THHUT S e U i B A
6c. TlceBnookTasapel M 3epHa ¢ uepennyaToll CTPYK-
Typo# B mpocTOM CBeTé H C MOJHCHHTETHYeckoH
ABOMHUKOBATOCTHIO B noadpusoBannom. Orpuua- .
TeAbHEA pembed . . . . . . . . . . . . . Kpucrobamur (—).
4b. Oxpaumexnple B Gyphle H ieATHE 1BETA; TIEOXPOHYHLIE,
5a. OnTHYecKH MOJNONHTENLHBIE,
6a. Peaku#t penbed noBepxHOCTH; XdPaKTepPHBIE KpecTo-
ofpasunie ABOAHMKA . . . . . . . . . . . . Craspoant ().
6b. IAHHHONDPU3MATHYECKHE  KDHCTA//IK, IIHPOKHE
tabanusl, mpusMaruyeckas cnafinocts £292° Xa- ‘
paKTepHbe BOCHMMYTOJALHMIE pa3pesw. Caabuit
NJAEOXpousM (HMHOrAa noutH GecupeTed) . . . Bponsur (+).
6c. TNpusmatuyeckas cnafinocts / 124°. Cxonctso
¢ porosoit ofmaukoft, [Taactuuku, BOCEMUYroAbHLE
DEBEEATN ) ool LR R R Anrodunnur ().
b, OnrtHueckn OTpHUATENBHHE,
6a. TemHoOypble WMPOKHE MJAACTHHKH HAM MTOAOYKH;
XapaKTepHble' BKAIOYeHHs TabAMuYe€K H HIOJOuEeK.
Mpuamaruyeckan cnafiwocts 2 92° . . . . . . Tunepcren (—).
v 6b. HauuuocTonGuaThle pO30BHE  KPUCTAJH, B
wiude dacto OecuserH, Peskuit peaved no-
LT M R S G TRy T S T AR

Kopauepur (—).

! XuaCToAHT OTAHYAETCA OT AHAANY3HTA JHIIB KPECTOOBPASALIM BKIIOYEHHEM YTIHCTOTO
BeulecTsa.

29



iy allEaiai it g
3b Kpucmanast Jcowomunutecrcoa cucmerio

4a, Ouens coBepmennas cnatimocts no (001). TaGnuum
W naactiuki. [loracanue npamoe wian 6auskoe K mpsmomy?,
Ha, Oxpamesnsie,
6a. Llupoxme Tabauner (Menkue NAACTHHKH); aGcopb-
uns. flpkaa uHTepdepeHuHOHHAs OKpacka . . . MarHesuaibuble

CHI0bI,
7a. OnTHYECKH OTPHIATENbHLIE,
8a. TemHoGyphie, HHOrIA TeMHO3e/leHbe . . . . BHOTHT (—).
8b. Kupnuuo-xpacume . . . . . . . .. . PyGemsan (—).
8c. Meatnie, ceernolypuie (MOUTH He coaepkar
WMeNe3ad) . . . . . . v v s w e s . . . Gaoromur (—).

6b. Menkue nnacTHHkH, arrperaThl (KPHCTaaIMKH).
HMuorpa cnaGuit nneoxponsm. Hespkas, wuHoraa
4HOMA/bHA MHTEP(epeHUMOHHAS OKpacka . . . XJAOPHTH.
Ta. OnTHYecKH OTpHUATENBHEIE, )
8a, [MaacTuHK# M mecTHyrogbHEIe TabIHUKH 3eie-
Horo ugera, Pactsopsiores 8 HCl . . . . Xnopur (Punmpo-
: aut) (—),
8b. YepseoGpasubie u3ornyTsie Aentsl . . . . leapmusr (—),
8c. HceBnopomﬁoaleuqecxne Kpucrasas, Pactso-
paorea 8 HCI . . T . . ... ... . Mesn#n (—).
Tb, OnrtHyeckH MONOIKHTE/NBHBIE.
8a. Ilepcukosoro, kpacsoro usera . . . . . . Kemmepepar ( -+ ).
8b. flBHO MOHOKIMHUYECKHe, YAaCTO ABOHHHKOBHIE
KPHCTA/MIBl TeMHO3ejeH, WIH CHHEeBATOro LiBeTa,
Yron noracauusi 1o 9°. CH/BHLIH NIC0OXPOM3M
.M Gonee spkue noXiphsauHoHnse usera . . Kammoxaop ( +).
6¢. Oxpyrasie, xpynkue i TBep/ble MIACTHHKH 3€/1€HOT0
LBETA C NOANCHHTeTHIECKOH mTpHxoBKo# 1o (001).
Ilneoxponunst. Brawouenus, Pesxuit pensed . . . Orrpeant (—).

5b. Becusernnie (nHoraa senenoparwie), flpine untepge- . 5
pesuvonHbe nBera. Yacto upusaums.
6a. flcuo aByocusl (2 V' oxono 40° . . . . . . . Myckoeur (Ce-

pHUAT) (—).
€b. Tourn omnoocunt (2V or 7 mo 20%). . . .-. Taask (—).
4b. llpusmatuueckad cnaliHocTh <2 87°. OtcyrcTane nne-
oxpousma 2, Kpynxele KpHCTaNAL, HHOTAA CTOAGYATHIE;
8-mu B G-yrombHele paspeswl, MPHSMATHYECKHE H
HroJbYaThie MHKPOAMTH . » . . . o . » . . . MOHOKAHHAYeCKHE

HPOK — )
5a, Bonsmio#t yroa moracauus, mo 45°, REpokcentt (—)

6a. Becupernbie, XeaThie, 3eneHoBato-Gypue, dHouE-
TOBbIE. KpHCTanibl, 3epHa M MUKDOAHTH NIPH3MATH=
UECKHE: HTH HTORBMAREIE V8 0 * L0y e e e
6b. Kpome npuamarHueckoHl crnalnocTH coOBeplneHHAsn
CKOpAynoBas OTAeabHOCTs no (100); Oypeie, 3e-
NEHHME « . & o s o s % & o s s + s o« « « Juanaar ( +).
6c. TpassiHo-3enieHbE 38PHA . . w . + « + + » » Omdaugr (+).

Aerat ().

! Ocrpas 6uccexktpuca B GobLIMHCTBE cayydes MOYTH Nepnemumkyaspna x (001),
NO3TOMY ToracanHe NPakTHUECKH H MOAYYACTCH NPAMOE MAH NOYTH NpsMoe.
3 Hporga caalblif nacoXpouaM.
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6d. Becnperhbie, cpeT/nO3e/IeHple; 3epHA, NPH3MLI C MO~
nepeuHoil OTAENLHOCTBIO, Hale ©6e3 KOHEUHMIX
; miockocTelt . . . . AL A ¢ s o wio Jduoncan ().
- &b, Heboabumoit yroxs noracaauﬂ okono 7°.
6a. Temuoszeneusle HAW TeMHOOYDHE 3epHA H NJARHHBE
npuamel, [TneoXpoHyHsl . , . + . . 'Orapun. Axmur (+).
.'4c IMpuamarnueckas cnaiinocrs <Z124°. B  GonmHHCTEE
CAy4aeB OKpacka ¥ nieoxpousMm. Kpncramin u sepHa,

KaK y mpeawliywiedt rpynnsl, wau sornoksa . . . . . AmduGoam (—).
ba. Yroa moracauus He Goabme 20 — 25°,
Ga, 3enenvie wiu Oypwle KpucTanniel Wax 3epHa ., . Porosas o6-
” manka (—).

6b, JnuuHple npuaMaTHyecKHe KpHCTamAn 6Ge3 KoHey-
HuIX naockoctell. Bonoksua.
7a. Makpockonuuecku cBetno3enensie (8 wande

nouTH GecuBeTHHE) . . o . . * . . . . . AxraHoaur (—).
Tb. Beciwsernme ..o . L e WA L L L S TpenouRy (=),
i 6c. KpachoGypete . . . . . .. .+ ... ... BapkeBuxar (—).
6d. Cunesaro-se/ienbie 3epHa HIH MHKDOAMTH . . . [actuprcur. Apdees-
coHnT (—).

6e. Munuroeo-uny nasanaoso-cuinne cronbu, sepHa (Bo-
Aokna). [Treoxpouam nckaounTensHo B curux nserax Caaykodan (Factans-
anr) (—)
6f, Caernosenensie. BONOKHHCTHE napamopdossl 10
ABrHTY HAH AWanaary. ArrperauonHas noasapusauus Ypaaur (—).
" 4d. Becupernble BOMOKHHCTHE MPH3MbI HAX MYYHCTHE arrpe-
" ratu, Peskui peased. Pactsopserca 8 HCl . . . . Boaaactomnr.
de. DBecnperuble 3epHa, Tab/iuyaThe W NPUAMATHYECKUE KDH-
craaasl. Cnafnocrs no (001) u (010). Xapakreprbie
y ABOMHKKA no kapicbaxckoMy u apyrum 3sakonam. Cna-
GBIt OTpHIATENbHLIR penbed.
Sa. Mytuni, cepuifi (xaonnHu3upoBaHHbIA), Gypeit (oT
DEVCH WeAeBAY L 1. s e e L R
6b. Bouasnucro-npospauusil, cpewuil, Ooratmil crexao-
BATHIMH BK/IOUEHHAMH, YacTO 3CHAILHEIA; claOblit
OTpHUATe/NbHLIM pedibed . . . . . & . v . o . . Canugun (—).
4f. TemuoGypuie (UMM WeAThie) ouenb peavedubie 3epHa,
K/IWHOBHAHBIE KPHCTAIBl M LBOHHHMKH TNPOpAcTaHus;
HHTep(iepeHIIMOHNbIE 11BETA M40 OT/IHYAI0TCH OT €0G6-
CTBEHHO# OKPACKM MHEEpa’a . . . . . . . . . . Twramur ().
4g. JINMOHHO-KENTHIE, KENTO-3e/eHble, CHABHO AMXPOUUHbIE
MAACTHHKHM, HrOMOYKH, 3epHa, arrperatsl, NCEBAOMOP-
do3et (BooOme Bropuusbie o6pasosanus.). SIpkas M
necrpas MHTeP(EDPEeHIHOHHAL OKPACKa . . . o . .
4h, BecuperHnle M MArkue sepHa, cTOJAGHKH HJIH arrperartol.
Wpnsauns. Cnaitnocts no (010). Penved — orpuua-
Cii e ot ORI EETEy S BIEES £ TRERSS byl T

Oprokaas,

Snanor (—).

-
3¢, Kpucmanrarvk mpurausuyeckoii cucmemst

4a. Il MHHONPH3MATHYECKKE KPUCTAAAR W 3epHA, GecuBeT-
Hble HJIH CHHHE H nneoxpouqﬂue cnafinocte mo (100).
Peaxnft peased . SRl e S e e e AR CTE R (i
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TR LN g A T M

HbiE xpmmmem: sepua pemewamro*-uuu
oxaucroro crpoeunsn. OT oprokaAaza oOTANYAETCH
yraams noracauna 9 — 15° na (001). Cna6uiit orpuua-
SeBHRAI PERBedy T T A N Muxpoxaun (—).
4c, Hlupoxue taGanuwl, cToA0bl, 3epHA, MHKDPONHTHL, l'lo.'m-
CHHTETHYeCKHE NABOIHUKK B BWAC MAPaMIEAbHBIX MOJ0-
COK MO OXHOMY W/IH OBYM B3aUMHO NMEpMeHLHKYAAPHBIM
HANDIBACHAAM || L di% ot e e L ienie o Tnarwokaasa L,

TABJIMLA TIAITAA

ONPEAEJEHUE MHUHEPAJIOB TO MX CBETOMPEJOMJIEHHIO
H JABYIIPEJIOMJEHHIO

Kawou k rabanue Crp.

la. lisofiforo Jyvenpefomiends Her . ., . . ., .32
et gl 10T TR N R e S S e S R 32
BN ey Lk IS RS s Dr ) e PSR- 1
1b. ll-o#troe nyueupenomneune - | e R R
2a. lpoiinoe nyyenpenomaenue craose . . . . . . . 82

2b. Jsoiinoe AyuenpenomMierue Cuabaee, 5eM y kpapua . 37

la. isofinoro ayuenpenomiaenus HeT (MaH Kpaiine
cnaboe aHoManbHOE ABYNPEAOMJICHHE).
2a. n cyasnoe = 1,7—1,8.
3a. Kpucrannsl ¥ KpHCTaN/MueCKuHe 2epHa.
4a, Okrasapui W 3epHa, GeclBeTHbe, 3e/€HOr0 HJH
6yporo 1Bera: He BCTpedaercss B KBapL-comep-
HEANTHE TIOPORAX: wiats o iUy [ Sy i s . « « . lHnasens.
4b. PomGHueckne NONEKA3APH M 3epHa, 6ecusemue
H/IH OKPAUICHHBIC, BO MHOTUX CAYYasX anOMajib-
HOE IBYNpeaAOMJEHHE, 30HANBHAA CTPYKTypa
AN KeNIH(QUTOBbHIE 30HH . . . . . . . . .[Ipamar. .
3b. KpucramioB Her; BMMOJHAET MPOMEXYTKH MEMAY
MHHEpaZaMH TOPONLl WK C/araer OCHOBHYK Mac-

CY 88 1o fis . OcnoBHoe cTekno.
2b. n caaboe (caabee, w;u y xauadcfcozo Ga,ﬂbaa,ua)_
= [,4—1,5.

3a. ECTB cnalHocTh.

4a, CnaftnocTs no oktasupy. Penko B kpucramiax;

OOLIKHOBEHHO BLIMOJHAST MPOMEKYTKH MERIY

ODYTHMY KDHCTa/UIAMH . . . . . . . . InapuxoBBIH mnAarT.
4b. Cna#twocTs no kyby, Onrudeckue auouannu

pacnaneHue B arrperar ABynpeaoMASIOMHX ABof-

HHKOBBIX MAacTHHOK. Jlerko pasnaraercs HCI,

ADY HAKANHBAHWM MyTHeeT . . . . . . . . . ABaJAbIHM,
4c, CnalinocTs MO poMGHUECKOMY NOAEKA3APY.

Da. Becusernwil mam  cuuuit. Tlocae o6paGoTku

HNO; npu Buicmxannn ky6uku NaCl . . . Copanur.

! OcHOBEBIE MIArHOKIA3bI OTAHHAIOTCH OT Go/see KHCABX GOJbUIMMH YriAMH MOraca-
Hids YV aneOuta pedbrd OTpPHNATENLABA OTHOCHTEALHO kaHAaACKOro Gaib3aMa, y BeeX

OCTa/lbHLIX — MOAOWHTENbHbIH,
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5b. YKuInKHe W rasopue BKJAIOYEHHA, a TaKKe
BK/IOYEHUA CTEKAA M MHKDOJHTOB, CKOTVISIO-
uMecd Mo KpasM HAH B UEHTPEe, MM PAaclo-
noxeHHue soHaAsHo. OnaxoBue Kpas. Ilocae
o6paborkn HCl npu BuCHXaHWW pacTsopa
HFOMOYKH THOCA . . . . . . . . . . . .laoun. Hosean.

3b. CrnaligocTy¥ HMET, WAM oHa Hescnas,
4a, Anomanbioe ABOHHOE NpenomJeHHe,

5a. n=1,508. Tpyawno pasnaraerca HCI, Muxpo-
xuMuueckad peakuun va K. Sonanphibie BKIO-
YeHusl aBruTa, CTeKna M mp. . . . . . . . Jlednur.

5b. n= 1,483 —1,487
6a, Yepennuaroe cnomeHHe B MDPOCTOM CBeTe.

. T

He pasnaraerca HCI . . . . . ; . KpucroGanur.
, 6b. Yepenuyaroro CIOWEHUA HeT. .ﬂerxo paa-
|
i aaraerca HCl. . . . . . . . . . . .Ada;ssuum (Copanur).
; 4b, AHOManbLHOTO JIBYNPENOMICHHA HET.
5a. Kpucraansi u Kpucrasauyeckue sepa . . . Comanur (Anasbuum.
JleiinuT).

5b. Kpucrannos ¥ KpHCTANAKUECKHX 3epeH HeT,
OCHOBHAf MacCa W/IH BHITIOJIHEHHE MTPOMEXKYT-
KOB ME&XAy KpUCTaMIaMH . . . . . . . . Kncaoecrekao(Onan).
15, Hpoiinoe NyuenpesoMIeHHE €CTh.
2a. Hsoiinoe npeaomacnue caaboe, npuOAUIUMEIBHO
karx y xsapye (0,009) uau nuoice,
3a. YewyRAuateie uaM BOJIOKHMCTLIE arrperaThl.
u 4a. Ceeronpenomaexne cnadoe, npuGaH3UTEIEHO,
KaK y KaHanckoro 6Ganb3ama,
ba, Yeuwryituarele arrperarsl.
6a. [loracanne npsmoe. TlpoayxT meramopgn-
3aUMH NHPOKCEHOB, PeiKe OJHMBHHA HJIH aM-
DRBONOB - T R T R AH‘VHI‘ODHT
6b. IToracanue kocoe. CuHeer npu npokann-
BaHHM C pacTBopoM Ko6Ganwta. Obpaayercs
NpH PA3NOKEHHH NOACBHIX INATOB, nede-
MR LR s S S R e e S KA on,
5b. BonoxsucTee arrperath
6a. 3uax raasHo#t sousl -|-, Koukpeuwnosusie
Maccu (Hanmp., B OKaMeHEJI0CTAX) MW Bhl-
NoJHeHHA TycToT (B MaszeabmTeiinax
ERDLY o i e g e e et el et SCRIRCROM
6b. 3uak raasHO# 30HBI H-.
7a. INokasatens npenommelus okono 1,54 -
2E =16—50°. [Ipoaykr metamopdusanuu
O/IMBHHA H MHPOKCEHOB, nceanomopt})oau
Mo 9THAM MMHEpanaM ., . - . . XpHsoTau.
7b. n,, = 1,480.¥rox o. 0. BeHK (QV-- 60°) Harpoanr.
4b. 7 sHAuUHTEnBHO BhlIlle, YeM y KaHAACKOTOo Gans-
3ama.
5a. 3xak rmasuoit 30Hu -,
6a, llsynpenomnenne ymepeHno-cnaboe, Kak
FHBAING. o el s S e A e S AERTODRT

3 Hatporpadanoenuc Tabamm. . 33
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6b. Ovens cnadoen.sﬁ!penmenne n, -—n =
= 0,001 — 0,003. ﬂaeoxpoaan B 3ene-
HEIX M IKe/[TOBATO-3e/NeHHIX TOHaX .

5b. 3uak rnasHOW 30HH —,
Ga, IleynpenomneHue npuHOGIH3UTEALHO Kak y

ksapua: n,—n,=0011. . . . .,
6b. Ouenn cnadoe nsynpenomnenue ", —n,=
= 0,001 — 0005........
3b. He o6pasyior qeu:ynqarubu BOAIOKHHCTHIX arrpe-

raros.

4a, CnaftHOCTh COBEPINEHHAS WJAM ACHAf.
da. Iloracanue npsMoe,
6a. n Hume, Yem Yy KaHajckoro Gaanb3ama,
7a. OnnoocHuI, 3epHa HAH KOPOTKHE MPH3MBI
reKCaroHanbHOR CucTeMbl. 1, == 1,539 —
— 1,642, n,—n,=0005. . . . . .
7b. HsyocHuit. PagnaasHO-AyuHCTEE H CMy-
Tauuble arrperathl, OnTHYECKHH XapaxTep
KDHCTa/lIa ¥ TAaBHOH 8OHH . n, =
= 1,480, n,—~n,=0,012. . . . . .
6b, 7 npHGIH3NTEABLHO KaK ¥ KAHAACKOTO GaNb-
3aMa WIH HEMHOrO Bbllle,

Ta. CnafisocTh COBEpIIEHHAA MO KBAaApAT-
Hoit npusme. n, = 1,565 — 1,59.n, —n, =
__0013——0035 b3

7b. Cnaddnocts sicias mo (0001) u (1010)
3epHa HAH KODOTKHE NMPH3MBl [eKCAroH-
Hoil cucreMsl n, = 1,639 — 1542; n —
8= R U] 4R R B e SV AR

6c. 7 MHOrO BHIIE, YeM Y KaHaackoro 6anb-

sama; n, = 1,656 — 1,7

7a. Cnafinocte nuHakounanbHag. Cuannas
IMCTIEPCHA 0. 0.p > T WIH p < v. AHO-
ManbHasi HATepdepeHUMOHHAA oOKpacka.
Yacto B MPONYKTAX DPasiOieHH: OCHOB=
BEIX: IIAKHOLMAZ0BY & o s dotisalie a0

7b. CmatiHocTs mpu3amaTuueckas. Hopmans-
Hasi MhTepepeRIMOnHan OKpacka,
8a. 3nax KpHcTama W raaBiHofl 3oHBL -,

[puam, cnaitnocTs nop £ 88°% scHas
oraensnocts no (100) . . . . . . .

. NMennnn.

. Knwnoxaop.

. Nennnn.

Hedennn.

Harpoaur.

. Cranoanr.

Hedenuu.

HousuT, ;

Pombuueckn#t  mupo-
kcen (2ncratut. Bpow-

3MT),
8b. 3nax rnaBHON 30HEI H KPHCTa/NIA —.
Becuperen wan c¢n1aGopo3oBoro usera.
Ilpx HakanuBaHHK C PACTBOPOM KOGAAL-
TAG CHHERT 0 w1 o v e e s APURSN Y RIT;

5b. IMoracanue kocoe,
Ga. n cnaGee, yem y Kanaiackoro Ganb3ama.



7a. Cosepmiennasi cnakHOCTDL MO OJHOMY Ha-

upasneunto. B Tpeumuuax u nycrorax rop-

HBIX MOPOL &+ &+ &« « « = = » s o« + o JIHCTOBBIE MONOKINHH-
qeckHe xeoantul ([e-
cmun. lefiaanaut).

7b. CnafiHocTb MO ABYM HANDPAB/eHHAM MOX
£ oxono 90°, (TpemmuHKH HHOrAA O4eHb
b TOHKH H XOpOLO HaGMI0JaI0TCA TOAbKO
i [PH CH/ILHEIX YBENIHUEHUAX MUKDPOCKONA).
! 8a. llpoftuukosas IUTPHXOBKA (MOJHCHH-
TeTH4YeCKHe NBOHHHKH).
9a. 3nak kpucramma+. . . . . . . AapGar (cm. Haaruo-
KAA3BI HHKE).

9b, 3nak kpucTa/ina —.
10a, 2V 6Goabme 60°. IToaucuu-
TeTHUeCKHE NBORHUKHI 11O anLiu-
TOBOMYy H NEPeK/AHHOBOMY 3a-
KOHAM, C BOJTHHCTHM nora-
CdHHEM JBOWHHKOBBIX NJACTH-
Hok. Ilpocthie ABOHHHMKHM nO
KapacOaacKoMy W APYrHM 3aK0-
HaM, YacTo mepTHT: mpopacra-
HHA BAACTUHKAME anpOurad . . MugpomaHs.
: 10b. 2V=30—60° . . . . . . AHopTOokaas.
E : 8b. Iisoitunkosok wTpuxoBKH HeT (mpo-
cThie ABOHHUKH).
9a, 2V Goawmo#t (65—80°). [soit-
HHKH 1o  kapacGanckomy, maneGaxA
cKoMy, 6aseHcKoMy 3akoHam. IlepTu-
TOBRle 0Gpa3omanud. Yacto npeepa-
HleHHe B KaOoAMH H cepuuur ., . . Oproxnas (Mukpo-
K/HH).
9b. 2V man (0 — 40).° IeotinnKwy, KaK
y oprokaasa, OGuikhHoBerHo cpex . CaHupum (Anopro-
Kna3).
6b. 7 cunpHee weM y KaHaickoro 6ainbsaMa.
7a. [laeoxpownuns,
8a. Basanshas cmafinocts (aucTouku) . . XHOPHT.
8b. Ipnamatnueckas cnaltuocts noa << 55° . ApdBenconnt. PuGe-
KHT,
7b. Tneoxpouama wer uau cnaGoif.
8a, Ymepennoe n; n,, = 1,64—1,59. llo-
UTH BCErjaa No/lnCHHTETHYeCKHE ABOHHHUKH
110 ansGutoBoMy 1 ApyruM 3akonam. Cnag-
Hocte mo P (Gasonuuaxonn) u M (Goko-
BOi nmHaxkoun) mom £ 87° . . . . . IljarHokaasm
9a, Yram noracanms (| M, | PM, |
n, | n) mensme 20° . . . . . Kecise naaraoKiass,
10a. n == n, kawanckoro Ganw3ama.
11a. 3uak kpucranna - . B pas-
peaax * | . PM noracanue
—10—16°. . . . . . . . AnsGur
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11b. 3uax xpwucranna +. B pas-
pesax | PM noracaunde
+0—10" . . . . . . Onvroxnas.
10b. n = n xkaunaackoro Ganbaama
11a. 3nak kpucranna —, B pas-
pesax _j? PM noracaune
+0—107. . i . Onnroknas.
11b. 3nak xpucramna . B pas-
pesax | PM noracaune
4-10—20°. , . . . . . . Aujeann.
9b. Yran noracanus Gonswe 20° ., , . OcHOBHBE nnareo-'
: KJ1a3bl.
10a. ¥rim moracanus 20—30°, 3uak
Kpuctanma 4+ . . . . . « . . . OcHoBHOH aupmeans.
JiaGpanop.
10b. Yeaw noracanus OGoaswe 30°.
3Hak kpuctanna— , . . . . . ButoBHAT, AHOPTHT.
8b. Cunsroe n; n, =1,72. BecuseTHnH
uwin cunuih, Cronbuku, Hepeako Ges
KOHEuYHHIX rpaHelt, Ilnockocte 0. 0.
HOYTH MEPNeHIUKYIspHA COBepliennol
cmatinoctu mo (100) . . . . . . . . Jiucren (cu. TaKwke Juu-
nor, Kiunouonsur)
4b, CnaflHOCTH HeT MAH OHa HecoBepIeHHasd.
5a. n HuKe, yeM y KaHajmckoro Gannaama,
6a. OnnoocHuit, 3epHa HAHM KOPOTKHE MPH3MbE
rekcaroHannHo# cucremsl . . . ., . . . . Hedenun
6Db. LiByocHue
7a, Yepenuyaroe cTpOeHHE B NMPOCTOM CBETE I{put:'roﬁa.um.
7b. Takoro cTpoeHust HeT . . . . . . . Anp6ur. Mugpokamu.
Oproxaas. Canupun
(cM. or 7b no 9b ma
c1p. 35).

]

ik -

Sb. n paBHO MIM HEMHOTO Bhllle, YeM y KaHax-
cxoro Ganwsama (n 1,64 —1,55),
6a. Onuoocusie.
7a, 3uak kpucraana . Beinoaseuus npo-
MEXKYTKOB MeXIy NPYTHMH MHHepalaMH,
3epHa, TaKwke HAHOMOP(HBA Gunupamu-
Aansuuiit, Beerna ceewnit. Mexanuueckue i
* mechopmanuu:  pasapoGneuue sepew, o6-
JauHoe poracaHve, umakwe BrIOYe-
HHS . . o e e U e O P
7b. 3uak xpncrma-— 3epHa WaH KOPOT-
KHe MpPW3MBI FeKCAroHaNbLHOM CHCT.; YacTo
MpU3HAKN DABAOMEHUA . ., . » . . . . Hedenuu,
6b. Jpyochsie,
7a. Toracauue npamoe. BecuserHrie HaH ro-
nyGoBartele 3epHa; WHOTAA TPOAHHKM NPO-
pacTaHus H TMOJAMCHHT. ABOHHMKH , . . Kop;mepur.
7b, MNoracauue Kocoe, IToAuCHHT. naommxn llaarnoxnass (cu. ot §a
1o 10b ua ctp. 85 u 36).



5. 7 BHAUMTENBHO Bhillle, YeM Yy KaHajcKoro
Gaapaama, n > 1,6.
6a. Onwoochnie, ¥
7a. IeynpenomieHse, Kak y KBapua (xa-
SHETCA Bhille BCAGACTEME AHOMAMLHOK TOR-
UL WHGOB, NPoHcXoasel oT Heo6bl -
yailHoH TEEpPIOCTH MHHepana, paeHo#t 9).
n,=1,769. n,—n, =0,009. Becuser-
aEth e ST e TR KO PR,
7b. n, — n, uwie, yem y ksapua (0,001 —
— 0,006).
8a. ekcaronanetsift. iuTepdepenonsan
oKpacxka HopmansHas. Becusernsie men-
KHe CTOJGHKH H 3epHA, 44CTO B BHJE
BKJAIOUeHH B GHOTMTE M NP. . . . . AnaTHT.
8b. Ksamparuwe, Yacro anoMadpHas HH-
TepepeHiHoHHas OKpacka.
9a, YacTo KAHHOBHAHOE CTPOEHHE: na-
pannensHo raaBHOH ock oT 6GasHca
BHYTPb KPHCTANAa BJABHTAIOTCA CcTe-
Genbkn ¥ KAWHBIUKA aMopdHOro Be-
utecra, Tabauyky, AHOManbHAA HH=
IHrOBO-CHHAS  HHTEDdEepeHIHOHHas
OXPHEKA b ca s o e Rl NG RMITAT -
9b. Kaunosuanoro crpoenus wuer. Ko-
potkuc cTOAOHKH, 3epHa, crebenb-
yaTthle arrperaTel. XapakTep AByIpe-
JIOM/IEHHST MHOTAA H3MeHsieTCs Ha Of-
HOM W TOM e KpuCTamne, KAR Ay~
Yeil pasNHYHOH ANHHEI BOJNHLI H Ha
Pa3aHYHBIX Y4acTKaxX. AHOMajbHas
HHTepdepeHIIHOHHAA OKpacKa, aHo-
y ManbHas ABYOCHOCTb . . . . . . . Be3yBHH.
6b. Isyochuit. [Ireoxponuusnit B KpacHoBaTo-
WEeNTHX H CBETJONKeNTHX TOHAX , , ., . . CTapponur.
2b. lsoiinoe ayuenpesomacue cunbtee, em y Kéapua.
3a, YewyiyaTeie win BOJOKHUCTHE ArrPeraTs.
4a, Yemy#Huarele arrperatsl.
5a. Jlsynpenomacnue ymepen., n, —n, == 0,011 AHTHTOPHT.
5b. IlBympenomienne CuabHoe, n, — n, >0,030.
6a. 3mak rxaemoft 3oMbI— ., ., . . . . . . [lpenur.
6b. 3uak rnapHO# 30HHI -, .
7a, 2E = —6— 20°, [lcesnoMopdo3sl Mo
O/IHBHHY HJIH DPOMGHYECKOMY MHDPOKCEHY
8 M3BEPHKEHHBIX TOPORAX; B KPUCTANIu-
¥ YeCKHX CJaHIax (CaMOCTOATeNbHO U B TICe-
B °  Bmomopdosax no akTHHOmMTY) . . . . Taaex,
7b. 2E = — 60 — 70°, Ilcesnomopdost no
NONAEROMY WINATY B PPAHMTAX ¥ mp. . . . MyCcKOBHT
4b. BonoKHuCTHI® arrperatsl.
5a. Ceeronpenomaenne caaGoe, HHie, ueM § Ka-
Hajgckoro Ganwsama,




6a. IlpynpeioMaeHne  yMepeH.: 71, —n, =
ko Ul S s e ....Harpu.um-.
6b. Ilsynpenomaenne cunbh,: n, —n,= 0,028 . Tomcounur.

5b. Ceeronpenomienue npuﬁ.nnsmenbﬂo KaK y

5 11 R S EE R RV R R R et 4 1L
5c¢. CperonpenoMaeHHe 3HAYNTENBHO BHILE, eM
Yy KBapua,

6a. [loracanue npamoe.
*  Ta, 3Hak raasHo#t soun -}-. [lapamnenbuo-
BOJIOKHHCTBIE M MYYKOBHOHLIE arrperars,

4acTO MOTPY)KeHHete B KBapu . . . . . CHMManur.
7b. 3uak rnasuofi 30w —, B mycrorax 6a-
3aneTOB M BTYPax . . . . . . . . . Aparomur.

6b. IToracanue kocoe, CnafiHocTh MO MpH3Me
mox £ 55° . ., . . ... .+ . . . MoHORAMHAYECKHH AM-

¢uboa.
3a. YewmyHyaThix W BOJOKHHCTHIX arrperaToB HeT,
4a. CnaftHocTh COBepIIeHHAT WAH ACHaA,
5a. IToracanne mpsAMOe AW TMOYTH HPAMOE.
6a. 7% oruactw, HMMWe, ueM y KaHauckoro Oanb-
3ama.
7a. Onmuoocubie.
8a. 2 BO BCEX HaNpaBlCHHAX HHME, UEM
y -Kawagckoro Ganeaama. 2, = 1,524,
", —n, = 0,028. 3epua u vewyhxu . Kanxpuanadr.
8b. m xoT# Gbl y yacTH 3epeH B PA3NAYHHIX iy
HANPABACHHAX ==, 4eM Y KaHAICKOFO Gajb-
3ama. n,—l,ﬁﬁ—l 72; n, = 1,48—1,51,

PomBoanpuyeckas CNalHoCTh nox
L T4—T75° !
9a. Pacreopserca B8 HCl wna xomomy
¢ seienenuen CO,, JlsoiluKoBas uTpH-
xoBKa mo 0112, ... . . Kanpnur.
9b. Pacreopenne HCl (BH.I[. COz) TO7b-
KO NpH HArPeBaHHH. ........... Mardesur. Jonomnr.

7b. IlpyocHsie,
8a. ny —mn, =0,012, n,, = 1,480. Panu-
aNBHO-NYYHCTHIE H CTIyTaHNLIE arrpera-

PR A e L AT P OB E T
8b. 1y — n, =0,028. n, = 1,503, Ta-
6nuuu....................Tomcoan‘r.

6b. 12 BO BCex HanpasleHHAX BHIUE, YeM Y

KaHanckoro 6asansma.
7a. OnqoocHHe WK MOYTH ORHOOCHHE (2F 4
Mersme 10°).

8a. Cnainocts nmo GasonuHakouny (mu-

croukn). Cunsuit naeoxpouaMm u a6-

copbuun; 1, u n, Gypuft, KpacHo-6y-

© puiff, uepHEI; 97, KenTeH, KpacHwi,

CBETNO3e/NeHHH . . ............ DHOTHT.
8b. Cnatinocrs npuamaTuueckas, yroa
a0°,



93, Peavedp He oOueHb pe3ku#. N, =
=1,66—1,59. n,—n, = 0,013—

—0,035. Becusersuift , . . ., .... Ckanoanr.
9b. Owuenb peskuil penved. 3HaK KpH-
craina .

10a, CnaGonneoxpoMyHet, c Hen-
ToH ¥ GypoBaTO-KeATOH OKpa-
ckofi. Konexuarsie H nonucHHre-
THYecKHe nBoiuuKH. 1,=2,616;
e — 1,=0,287. ObnikHOBEHHO
MEJKHe KPHUCTaJIHKH H CPOCTKH
M3 TOHKAX HronoYex .. ... . PyTHa

10b, Becuserunift, Ge3 aBoHHMKOB,
n,=1,931; n, —n,=0,044—
—0,062. Ksamparnnie npuaMou-
ku. Hepesko Bkmouenusi B Guo-
THTE M INP., OKPYMEHHHE [JIe0-

XPOHYHLIMM OATHAMH . . ... .. LlHpKOH.
#c. PouGossprueckas CMAHHOCTh, £
74--75°
9a. Pacrsopserca B HCl na xomomy
COBBL TR . o L s e s o IKNEIINE

9b. To me, HO npH Haxanusauuu llep-
neer. [lpusHaku pasnomenus B Jji-
MOHAT, P, (e G S A Cunepnr.
(Keneanwift mmar).
9c. Pacreopserca B HCl Tonbko npu
HACPEBAHHUM . . . . . . . . . Maraésur. Jlonomsur.
7b, HsyocHsie. s
8a. CpafiHocTs cOBepiueHHas,
9a. BasanbHas CHafiHOCT, JMCTOUKH,
10a. 3uak rnaBHo# 830HH — . . . [IpeHHur.
10b. 3uak rnaBHo# 30HH + . . .
11a, Oxpawensuft , . . . . . DBuorar.
11b. Becusernmiit . . . . . . ° Myckosur. Taabk.
9b. IMTpusmaruyeckas cnaifHocTb . . .
10a. ¥roa cnadmoctn 55° Isynpe-
nomuenue cunsroe (0,024). Cre-
GesbuaTele KPHCTA/MILL M arrpe-
7Ly = T O e 4 . - . Aurodunnut. [egpnr,
10b. Yroa cafinocTH 0K0NO 90°
JBynpenomnenne  yMepeHHOe
(0,011—0,013).
11a. 3HaK kpucraana—, rAaBHOR
30HBI-}-, 3amMeTHHIH MIe0Xpo-
H3M B KpACHOBATO-}eNATHX, 6y-
POBATHIX M 3€JIEHOBATHIX TOHAX [HNepcTeH.
11b. 3nak rnaBHOH 30HHI U KPH-
cramna—, KopoTkue npusmsi,
creGenbuarTeie arrperathl. bec-
uBeTeH WiIM cAa6opo30BOro
EROTRD i ol e sy AHAREY SHYT,

39



8b. Cna#trocTs sicHas. 1, — np =0,035—
—0,050. Jlerko npeppaniaercs B 3me-
eBUK ¢ 006pasoBaHHeM KPHCTaNIHKOB
MarHeTHTa, pexe B cMech KapbBoHa-
TOB ¢ AWMOHMTOM M kBapiuem ., ° * Ouausnwm.
5b. IMoracanue kocoe,
6a. Ipynpenomnenie ymepenwoe (0,012 —
—0,015).
7a, 2E = —70°, Ta6nuuu n creGenbuatsie
arrperatsl. CopepiuuenHast cnafHocTs
H jasodHHKH no 100, », = 1,632. . . BoanacTonut.
7b. ¥Yron onTHYecKHX oceit 6GOAbUIOH,
8a. Ymepennoe cseronpeqomnenue. [lo-
Kasatend TpenoMiaeHHs Menbme 1,6.
IToancuHTeTHUECKHE JBOHHHKH 1O
anp6UTOBOMY H JIDYFHM  3aKOHaM,
Cnafinocts 1o Pu M noa yraosm 87°, OcHoBrOH naarmo-
KJas.
8b. CusbHoe ceTonpesomaen.: #,=1,72,
Becupernsift uau cunuft, Cronbukw,
Hepenko Oes KoHeunnx rpadeft . . . Jlucrem (cu. Takre Sax-
noT. KnpHouoH3nT).
6b. [Isynpenomaenue cunpHoe  (Goabiie
0,015).
7a. Ouenp peskuél penpedp ©  Hespkas
uHTepd. OKPacKa BHICIWIMX TIOPSAKOB,
n,~=1,907; ny—mn, = 0,090—0,140.
B cxon, csere MHTepdepeHluHOHHad (H-
rypa ¢ HecKONbKuMH Koapuamd. CHiab-
Has gucnepcus o. o, p > v, Becuger-
Hbifl, wentoBatelft, Oypeti . . . - . . TuTaHHT
7b. Peakuit penved, spkas unrepdepeniu-
OHHas OKpacka.
8a. BecuperHuie,
9a, Ilpuamarnueckas cna#HOCTD,
10a, Yron cnafimoctu 124°, Yroa
noracaing Ony, =15— 16 . , Monoxksaun. Ampnéon
(Tpemonur),
10b, ¥ron cnatisocrn 87° VYroa
noracauus Cn, = 38—45° . ., Munoxaus. [upoxcen
([lnoncun. uaanar).
9b. Cna#tuocts no (001) (cosepuwen-
Has) n (100) (acwasn), yroa 64°.
Tlecrpaa nurepdepenunonHas ox-
PaCKA . . . . . « « . . .ONHEOT (M KABMO-

LUOH3HT),
8b. OxpawenHse,

9a. INaeoxponunse,
10a. Ilpuamaruyeckana crnalHOCTE.
11a. Yron cna#twoctd 124°. ¥r-
ALl TIOracaHus  MeHsTCH
BMECTE C XHM, COCT4BOM, HO
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He MPeBLILAI0T 0GLIKHOBEHHO
20-25°, [Maeoxpouam B xen-
THIX, OYpHIX, 3e/leHbIX, CHHe-
BATO-3€MCHLIX, PEKEe CHHHX

HIH KPACHHX TOHAX . ., . ., MoHokauH., Amdpuboa

(Porosas o6manxa).

11b, ¥Yron cnaiuoctu 87°. Ilaeo-
XPOH3M B 3eJeHOBaTO-MeN-
THX M TEMHO3e/lEHHX TO-

HaX, -
12a, Yraw noracanus or 2
1o 5° IrupHH.
12b, ¥Yrns noracasuss or 5
no 35° SrupHH, aBTUT.

10b. Cra#tnocts no (001) (cosep-
mennas) u  (100) (sacHasn),
yron 64°, Becusetnuil wan
c/1a000KpaIUeHHBIH  (3e/1eH0-
BaThil, KeATOBATLIH). 1y — N,
or 0,051 y oxpameHHbIX paa-
nwocreft, no 0,008 y Gecuper-
neix, Baaropaps cmemenuio Mx
B ONHOM H TOM Xe 3epHe
necrpas  uurepdepeHUHORHAY
ORpaCKA '/ L o a0 Y OIEAOT,
9b. He maeoxpomunnit waum caaGomneo- a
xpouynsiil. BypoBaTo-zenensiii, nuorna
¢ GuoneroBuM oTreHkom. [IpHamarTu-
ueckas cmafinocts nojg yr. 87° Tlo-
racanue Cng oxono 40° . . . . . Aerar (Mouoia.
nUpoKCen),

4b, CnaftHocTs HeT uau HecoBeplIeHHAS CralHoCT,
5a. OanoocHue,
6a. 3nak raasHoll soun . [lBynpenomienne,

6b.

KaK y KBapua, HO Kawerca Goasme . . . Kopymm (cm. crp. 37).

3HaK riasHoOM 30HM —, Yacto naeoxpo-
H3M M aHoMaibHas ;ApyocHocTs, [Tpusma-
THYeCKME M crelenpyaThie KPHCTANIL H
arrperatsl, LlBer 6ypuis, kpacHosaThill, 3e-
JeHLIH, aenteid, cumuft . . . . . . . . Typmanun.

5b. IisyocHnle.

-Ba.

[Toracanune npsmoe.
7a. Tlneoxponunsft B KPacHOBATO-MKENTHIX
H CBETJIOXEATHX TOHAX. 91y — Np =
= o g 2 AT R C T AR THONNT
7b. BecusetHsie.
8a. Yron 2V wman—18°% ny—n, =
=0,16. 3epHa u ayuHCTHE arrperaThl
B myctorax 6asansToB H B Tydax . . AparQHMT.
8b. ¥Yron 2V senuk, no 90°% 2y — np =
= 0,035, Xapakr. npespatiieHue 1o
TPEIMHAM B BOMOKH. HJAM uemyHu,
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i s sk S e ek R A
 3MEEBHK C BbUIeNeHHEM KPHCTANIH-
: KOB MarHetsTa . % . . . . . . .On#sssn.
6b.IToracanue Kocoe.
7a. ¥Ymepennoe cperonpenomacuue. (n, ==
=1,58) u asynpesomnenne: Ny — 1, =
=0,013). Becuserunii. TNoaucunteru-
Yeckue ABOMHMKM . . . . . . . . . OcuoBHO# mAarmoxnas
(Anoprat)
7b. Cunsuefturee cperonpenomnenne (n =
=1,907) u peynpenomnense (n, —
—ny = 0,134). B cxon. csere Hurep-
depennnonnas ¢urypa € HeCKOMb-
KuMH  Konsuamy, Cunpuas Iucnepcus
p>v.  BecuserHmif,  KeATOBATLIN,
Gyposatalt - OREECER R S TR ARRT

TABJIHLA HIECTAS

ONPEAENEHUE MHHEPAJIOB l'lO-l»iK CBETONPEAOMIEHUIO

McnanTande CBEeTOMPENOMIEHHS NDOW3BOJMTCA MO HMMED3HOHHOMY METOLY
¢ ynorpebaeHueM MAKOCTEH BapaHee H3BECTHOTO T0Ka3aTeld MPEIOMACHHS.
B wuaxocTs nmorpyxaercs WIH TMOPOIUOK rOpHOH NOpOAR, CONEpKAuied muHepan,
WK COOTBETCTREHHHIE Y4acTKM HUTH(pA, OTMHTOTO OT KaHaACKOro GanbsaMa KHCNOd
XOM WAH ApyroR moaxopsuiefi muakocThio. [Ip ynotpeGMcHHH TBEpPABIX HMMEp-
SMOHHHX CPel: HOAMAOB! ¢ MHIEDHHOM, HJIH CeleHa C cepolt, OHH HOABEPramwTCH
MPEeABAPHTENALHO PAcIVIaBISHNIO, H MOPOMIOK 3arpy}aercs B pacrnias; nuHuA bexke
nabAopaeTcs nocie 3aTBep/leHHs paciiasa.

CIHCOK HMMEP3HOHHLIX BellecTB

BN (s e v 1,830 Kopuunoe mMacao . . . . » . 1,600
FEUEDRS . . Ly woat s v 1anT MoHoHoa6eH30a . . . . . - . 1,619
(JAMBKOPOE MACAO0 . . . . . 1,469 a-Monoxsopuadranug . . . . 1,685
Kacroposoe sl sl b bATn a-MonoGpomMHadTasuwe . . . . 1,655
BEREON o e el en Lok GBT Hoauctu#t merHaed . . . . . 1,740
Kenposoe macio . . - . . . 1,505 [unepun ¢ 309, nononos . . 1,76
MoHoxaopGeH3on . . . . . . 1,523 o » 40% 2 . 1,80
I'Bo3gugHOE Macao . , . . . 1,544 % SO s 21,88
HarpoGenzoa . . . . . . . . 1,562 - » 60% = FR TR
Moro6pomGenzon. . . . . . 1,561 & R OND i oo 1367
Bpomodopm. . . . . . . . . 1,500 » » 80Y%, . . . 2,06

Cepa ¢ 509, cenena 2,2 (2,16 » Li-u 2,20 8 Na-csere).
» »10% »  2,3—2,4 (230 8Liu 2,37 B Na-ceere),

B cayvae HAZOOHOCTH T WAH MHBIE XHIKOCTH CMEIIHBAIOTCA MEXAY CoB0Kw
[MonyaseTcn mMpoAyKT C MPOMEKYTOYHBIM NOKA3aTeneM NpeaOMACHHA,

! Hoguas—CcMech M3 TPeX BecoBHIX uacteit Sby, u oamoit wactH Asg,. Cm. TaGauuu
cgeronpeRoMacHna Muuepanos (u3saeueno /. Benawkuuwm nz ,E Larsen. The
microscopie determination of the nonopaque minerals®. Jleunnrpan. 1926, Msg. HXTH.
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Z 3 |

e —
; Kpucranmi-
Hassanue mumepana c::::a; o‘r:lp;;l- n, ! n;—n, * 2V
: uecknil 3nak

| R AR amopd. 1,14 no 1,46 il W
Maabukosbif wnar ., . 5 — -
e AR 1.2 4 1,47 0,005 40 mo 70°
T . T p-+. 1,480 0,012 60°
T A R m 1,483 _— e
EREOERRAL. " s am. 1,484 10 1,495 il o
Kpucrobaaur .. . . . . =T n?— 1,485 0,003 40°
BEAAREM . . L . L, ., ncesaoKyG. 1,487 0,001 %
BRI s LR m. 1,496 e >
T e AR S . M, — 1,408 0,006 40°
Tednannnt. . . . . s M. -+ 1,500 0,007 84° -
FEOMOOBAT ¢, oo e 3 p- + 1,508 0,023 54°
ERRRIE S L L ) TceBAoKyo. 1,508 0,001 i
B e e s 2ot o M. - 1,523 0,010 55°
BBREDHEHT . . . . .. . . . r.— 1,524 0,028 —
T e S e 1,525 0,006 65—10°
Mpxpoxanu . . , . ., . .. To— 1,525 0,006 71—84°
Amoproxaas . . . . . .. X i 1,528 0,006 32—54°
ST R s S T. | 1,534 0,010 Vi
Kopauepur . . . . . . o1 e p-— 1,536-—1,562 | (,006—0,011 40—178°
BYEMeasy /i, o, it 1,539—1,542 0,d05 e
IDUBOTHIL | 20 s Jala i . — 1,54 0,013 Mada
Oaurokaas AbAn, . . . . . T, — 1,541 0,007 88°
SREERPHRAL S ST r. 4+ 1,544 0,000 5T
MARUENON. i .\« ' /' o | meyoCH — 1,540 0,01 40°
Anmesns AbAn, . . . . . . O E e e 0,006 88°
LTy e I R ! Ke— | 1,555 0,013 e
LT e P R S Ko — | 1,658 0,013 o
JI26panop AbAn, . . . . . T. 1,558 0,008 i
1L O I SR M, —- 1,560 0,008 68°
Beprepur (ckanoaur) Ma;Me, Ko — 1,567 0,022 =
Butosaur Ab,An, . . . . . T. 4 1,569 0,008 90°
S T R S R p-— 1,570 0,011 20—00°
o i R S R ET e e SUN M.+ 1,571 0,002 Max
BEBRINY - .0, e T, — | 1,583 0,013 i
UL s R AN SR M.+ 1,586 0,011 0—90°
i S R M. — 1,689 0,050 Man
e CR  K N — 1,590 0,040 0—50°
Mefionnr . . . . . 2 K- — 1,595 0,035 —
o N R e e R M. — 1,598 0,038 40°
BERAROmHT 1 el 0 i M. — 1,606 0,044 0-—385°
BREMORRY o L0 M. — 1,618 0,026 87°
| L R R M. — 1,619 0,014 man
R AT R R T M. 4 1,620 0,020 52—00°
T SRR R p-+ 1,628 0,033 69°
T F e R S M. — 1,627 0,025 78°
Boamacromur. . . . . ., . A M. — 1,632 0,015 40°

s AT T R R L B r.— 1,632 no 1,685 1,017—0,034 —

LR ARl K. — ,634 0,005 —_
L R e S A M. — 1,636 0,021 78°
SRR L L : ro— 1,638 0,004 =

! Man ny y 0QHOOCHWX KDHCTAANOB, HAH N1 Y H3OTPOINHLIX BEUISCTB.

2 Taxwxe Ny—1fl, ¥ OAHOOCHWX OTPHUATENBHBIX MHHEDAJOB H N,—rly ¥ OAHOOCHHEK MO-
(HTSABHW XK. ¢
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IT povoascetiue

e — —— S——
Kpuctanan-
qeckas CH-
Hassaaue mumepana gty M 1 ny;—i, 2 2V
qeckuit snHax
-T | E
i I i
FRayROMian; Loty u e IS e U RN T 45° -
HBNAMTANT 5y a4 oo s s p.— 1,838 -1 0011 Y 'BRE-BEe
AHTODHANMT . . . . . . p-— 1,642 0,024 90°
Porosas o6Mmanka - M, — 1,643 0,024 84°
SHETRIRE 2ol o vl p- + 1,653—1,669 0,009 oK. §0°
BUSEIE  t LiLss Fa = 1,658 0,172 —
CHMARHMAHAT . . . . + . . . p-+ i 1,660 0,022 - | 30-42°
WEREREE - T o s i e N K. — , 1,663 0,006 oo
L e e e p-+  [1,870—1,690 0,035 88°
LT e e PR P M.+ ! 1,680 0,029 60°
D IOMR s T S T r.— | 1,682 0,179 —
BPRROY 5o e e p-— 1,682 0,156 18°
ERORAIE: . s <7 s oy oo o s podeig 1,685 0,012 okodo £0°
FRBERREL Ok 2 iy M. == 1 1,687—1,695 0,005 Goapimoii
ADDBERCORUT &+ . . . . . . M.— 1,700 0,021 Goabinoit
Margesu® . . . . . T Ih— 1,700 no 1,726 0,200 —
BOSYBRAR 8 s Auin. D i s K. -+ 1,70—~1,72 |0,001—0,006 —
PRRERCTEI | Yo i, ot P-— 1,702 0,013 60°
Howanr'. - 2. g p =+ 1,702 0,005—0,009 0—60°
LT Gl s SURETA R R s M. 1,704 0,025 60°
BADRERYRAT -« v el M. — 1,707 0,021 54° in
KouAOUOHSAT . . . ., . . . M. - 1,718 0,008 £0—80°
T A SRS IS St S T, — | 1,722 0,012 g2°
EETRBNE . ot sl Ll b . 1,72 no 1,80 - —
bBasaneTHyeckas porosas o6- :

e R Rt oBi M. — 1,725 0,072 80°
EVTPENET . i M.+ 1,13 0,01 Goabmoii
TemenGeprur. « . . ., . . . e S R 0,019 60°
Amaparenr . . . ., . . .} @syocH. & | 1,74 0,05 6oapuoii
CTARDOIET < 2« ave i0% s p-+ i 1,741 0,010 | 80°
RO it s e liahd 0% M.— | 1,741 0,032 74— 90°
FPOCCYAID + o Lo s o a 5 % 4 m. { 1,744 == —
BIRBOIRG < 0 e e 0T 8 { 1,744 o o=
RCONE, e S e T.— | 1,788 0,009 —
I APl S e W o 1,769 0,050 62°
ANbMaHAHH « . . . , « . . il | 1,810 == i Y
CHACGRE L 5 s e - r.— "11,830—1,575 0,230 =N
Pagiper s e iy et 1 0,050 50°
Mensiny 0SSl ot . t 1,857 — -
BETARRT S Mot T SR B e 0,134 2°
Lepron. o 2% s ey K.+ ; 1,931 0,044—0,062 s
Hawotne f a0 o eyl m. w 2,05 - —
JIGOHAT s e n e, ncesao-

amopd. | 2,06 0,000 -
RDOMUT = o tonisrg il sl . i 2,07—2,16 = =
Py LN R D oL i K. | 25—26 0,07 —
) SR U AR .+ | 2616 | 0,287 e -
RBMERAT - m e A P~ o] >2,12 | 04. BHICOKOE =
FOMATHT o LA i r.— 22 | 0,28 —_
2 \ |

! Uau n, y OAHOOCHLIX KPMCTan/AOB, MAH N Y H3OTPOMHBIX BENISCTB.
3 Tawme ng—I, ¥ OAHOOCHHX OTPHUATENbHHIX MHHEPAJOB W n,—il; Y OAHOOCHWI TO-
AOKUTENBHBIX.

44



Tpuaorcenue

NMOPOJOOBPA3YIOIIME MHHEPAJIBI H HX BAMWHEHIIHE NMPU3HAKH
: B AJI®PABUTHOM NOPAAKE ¢

o Asrur. MosokauHHUECKHHT THPOKCEH € SHAYHTENBHBIM CONEPKAHHEM MONYTOPHHIX
" oxucaoB W mienoueH, unorsa Takme TiO,. KopoTkocroaGuatwil ¢ WHPOKHMH NPH3MaMH, HAH
yabanur9arhii (100). I HomcHAOBH AH L i aBruT, c1.600KpalIeHHbIH, 3e/1eHOBATHH HAH HKEeA-
_ 7oBaTHil, MO ONTHYECKHM CBOHCTBAM npuMbikaeT K auoncuay. CywecrsenHas coCTaBHAA
YacTh MHOTHX H3BEIKEHHHLIX TOpHbIX nopod. basaaesrTHYecKHii asrat Gyposarto-seae-
. Hblif ¢ KpacHoBaThiM HAH duoaseroBbiM orTeHkoM (TiO,). CuabRas nECnepcHEA GHCCERTPHC;
T C'rpylﬂ'ypa MeCOYHBLIX YacoB: HAPO M KOHYChl HAPAaCTaHHA, pasinyawloHecs HECKOALKO MO
| OKpacKke H ONTHIECKH,
] Axmur. llerounoii nupokcen Gyporo usera. Cum. Jzupun.
AxTHHOTAT. MoHOKIBHHYeCcK il ampuboa, H3oMopduan cvech Tpemonnta ¢ CaFe,81,0,,.
Or TpesoanTa OTMMYAETCA CBETA03e1eHOH okpackoil. Cm. Amghuboant. ~
Aan6ut. Harposmit nonesoil mnar, NaAlSi0, Ttpukaun. c¢. Kpa#uuhi usen naa-
THOKAa30BOr0O pAfa. AbGHTOBAT YacTh 3TOrO Psja OOHMMAET CMECH OT YHCToro aan6uta (Ab)
A0 AbsAn,, rne An — AuopruT. cM. flaazuokaaset.
Anbmannnn. Keneso-raunoszemuctoit rpanat. Cw. Ipanamovt. ‘
Ampubonsl. MeTacusHKaThi ZI0BOALHO Pa3Hoo6pazHoro cOCTaBa, CBOAAULErOCH, ORAAKO,
i obueit npocrolt dopmyae RUSIO, Xapakrepma mas BCero ceMeficTBa COBepUIEHHAA MpPH3-
MaTHyeCKas cmaiHocTb noj yraowm 124°.
PoM6uueckuii amputbon (anroduaant, reapurt). (Mg, Fe)SiO, Cre-
Genbuarsie KpHCTannpl H arrperathl # B KPHCTaAAHYECKHX CJ'IBHIIHX.‘
MoBoxkaunuueckue aMdubons
a. Mpynoa nyumcroro kamud. Tpemoant, CaMg,SiO;, AKTHHOAMT, H30-
‘Mopdmasa cmech Tpemoauta ¢ CaFe Si 0y, 3eneustii, tecuserHuiii. [1pu3Mnl 63 KOHEUHBIX
rpaneii. B xpuctanauueckux CAaHUAX; NPOAYKTH PAa3NOKCHHA MNHPOKCEHOB B H3BEpKEHHHWX
- nopopsx.
. b.T'pynna poropoHl o6MamKH
‘é (Ca, Mp), Al.Si,O,, u Na,ALSi,0;,”
OGoKkHoBeHHan poroBas o6MaHKa, B HIBEPKEHHLIX TIYGHHHBIX NMOPOAAX,
B ampuGoAHTAX.
[Tapracur, B KONTAKTHLIX M3BECTHAKAX.
BasaabTHueckasn poropasi o6MaHKA.
Bap#esukuy, B meIoUsbX MOPOLAX.
C lllenogune aMmbpubon,
TFnaykopan (racrtaannnt), NayAlSi;O;, c nommecsio Na,Fe,8i,0,,, B kpu-
CTANNHYECKHX CAanuax.
Apdsencoanr, NaFell,§5ij0;,, pubexur, Na,Felll,SiO;; u np. B meACTHHX
TOPRHX NOPOjaXx.

VTt ot )

k
E

HM3oMopHble cMECH AKTHHOMHHOBLIX MOASKYA

L

Ontuyeckue cBoilcTea amdubonos

Murepann Orpacka :%’nneoxpomu CAng n, ny—ny 2V
Autobuasnt | Gecnpernuil, 6yposarhit Q° 1,842 0,024 90°
Tpemoaut GecuBerHuIi 15—16°| 1,618 0,026 — 87°
O6nikH. por. - s

ofmanka FRNEH.-WOMT., My > My 1, |12 — 20° | 1,648 0,024 — 84°
Mapracur b i 18—21°| 1,620 0,020 {+52 mo+460°
bBasaast. por.
olmaHKa n, sex. ny, B ng Gypwit | 0—12°| 1,725 0,072 | —80°
Bapkesukut KpacHo-Gyphiii 15° 1,707 0,021 — 54°
[aaykodan n, Gecus., n,, cuuerato- | 4 — G° 1,638 0,018 — 45°
¢uon., n, cHuuit
f': ApdBencorur| cuHmi, seaeanii u np. | 70—80°| 1,70 0,021 — Goabm,
| PuGekur n, CHHHH, N, cberioro- 85° 1,687 0,005 ~+ Goabm.
AyGo#l, n, Near.-3eJeH. no 1,695

n, = b BO BCEX mepeuHCACHAMX aMpuboaax.

Ananbuum. NaAlSi;0g- H,0, ncesnoky6., Gecuseranle 3epHa ¢ kyOGuueckoii cnafi-
HOCTRW. 0= 1,487. Ourudeckde AHOMAAMH: PACHAJCHHE B arrperathl H3 ABYNpeJOMASIOUIHX
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erko paaaaraerca B HCI; npu makannpamuu MyTseer. B Tememutax W Apyrux
meaounblx noponax. Ilcespomopdoss wo aAedunty u Hedennny. ’

Amnaras, TiO,, k. cucr. [lupamunaibabpe KpHCTAZAHER, pewe TabAHYKM KeaTOro BAH
cupero npera. CuapHbE: CBeTONpenoMIenie, IBYNpelOMAEHHE W IHCNEpCAR. i, = 2,56 — 2,6,
n,—n, =0,07. [lpoagyKkT pasnoKEHHA THTAHHCTEIX MUHEPAIOB.

Annanysur. Al,SiO;, p. encr. Kopotkue npuamn, sepHa u creGe’byaTtbie arrperath,
GecupeTHHE MAM PO30BOTO I1BETd. M, = 1,638, n,—n,=0011.—2V =283 —85°. [lpx
HAKAAHBAHWH C pacTBopoM KolanbTa CHHEET. B KOHTAKTHEIX H KPHCTAAAHYECKHX AHHAMOMETa-
MOpdHBIX CAaHnax.

AupgesnH. [Trarnoknas ¢ CpeRHHM cCONEpHAHHEM AHOPTHTOBOI MOJEKYAb: K DALY aHAE~
3HMHa nxmlan.uema'r AbzAn, — AbAn;. Cum. [laazuokaa3sl.

HOpTHT. M3secTkoBulifl nosesoit wmar, CaAl,Si,0y 1. cucr. Kpafianii naeecrxosnf
wien H3oMOpQHOro NAArHOKIA30BOTO paid. AHOPTHTOBAA YacTh psja OGHUMAET CMECH OT +
Ab,Ang mo wucroro An. [laauoxaasst. :

Anoproxknas. TpuxiAHHMueCKHit KAaTMHATPOBBIH mMONeBOH MINAT, OXHOPOAHAH CMECh
KAISi;Og u NaAlSizOy takke ¢ npumecbio CaAl,Si,0g Cnaiinocts no P (Gasonuuakonnm)
H M (6GokoBod nuuHakoua) nom yraom 88 — 89,5°. IlpocTeie n BechbMa TOHKHE NOJAHCHHTETH-
HECKHe MBOMHHKH MO OGLIMHBIM A8 MOJEBHIX LITATOB 3aKoHaM. 7, = 1,628, n, — n, = 0,006.
¥Yrast noracanus #Ha P 1 —3° ma M 6 —10° B paap. | n, 4 —10°, Or Goaee pacnpocrpa-
HEHHOrO0 MHKDOKAMHA OTIHuaercst MeHbirnM — 2V, pasumim 82 — 53°.

Antaropur. Jlucrosatas pasnocts smeesuka, H,(Mg,Fe),Si,0p, p. cuct. Becusernuii
HAR craGoseneHoBatsiit. m, = 1,570, n,—n, =0,011. —2V =20—90° 3Hak raasHok
aoHbl . OGpazyerca npH MeTaMop(H3aUMM NHPOKCEHOB, PeKe U3 OAHBHHA ¥ aM(HGONOB.

Antoduaaut. Poubuyeckuit amd.6oa; cm. Amdudosss.

Anarut, Ca(Fe, Cl). Cay(PO,);, r. cucr. Becusernsie cron6uku i sepua. Hecosepuen-

Haa cnaifmocts mo (0001) u (1010). HenpasuasHas nonepeunas oTAeAbHOCTh, SHAK KpPHCTalia
M TAaBHOH 30HBI—. 71, = 1,638, n, — n, = 0,004, XKugkue H rasopbic BrIOIEeHHA. JIerko
paanaraerca HNOg; B pacteope MoanGaeHOBOKHCABIN aMMOHHH OCAWJAET IKEAThe KyOHKM
tdocpomoandaata. Bropocrenennast coctapHasi gacTe GoApIINHCTBA TOPHHX NOPOA; Y4CTO
B BHJEe BKIYEHHH B GI'IOTHTG, OKPYKEHHLIX NACOXPOHYHBIMU MATHAMH, H np.

Aparoaur, CaCOy, p. cucr. CreGesbuatsle M pagHanbHO-1YYHCTHE arrperaThl B MycT0-
';a; ﬂalBSE NPOAYKTAX PA3NOKEHNA OCHOBHHIX TFODHBIX WODPOM. 71, = 1,682; ny — np = 0,1065"

Apdsegconur. Lllenounolt MoHOKANEHKIH ampuGon, oM. Auduborst.

Actpoduanut, (K,Na)y (Fe,Mn),(Si,Ti,Zr);06 p. CHCT. YIIHICHHbBIE KPHCTAAAN H MAd-
CTHHKH 30J0THCTO-ienToro usera. CosepmenHas cnaitgocrs no (010); naockocth ONT. oceit
(001). n,, = 1,708; n, —n, =0,055. 2V = - 75°. ¥ 6an3ko pOACTBEHHOTO AaMmpod Ha-
AHTA n,=1,75; n, — n, = 0,033 — 0,040; 2V = 4-40° B neduInHOBHIX CHEHHTAX.

Bacrur. [Icesromopdoasl AHCTOBATOrO WIH BOJOKHHCTOrO 3MEEBHKA MO POMGHICCKOMY
MHPOKCEHY.

- BurtoBuur. OcHoBHOH nnarmoxnas. K pany GuroBEMTa OTHOCATCA cMec Ab,An,—
AbyAng. Cum. [Maazuoxaassi.

Burymen. Cm. Yeaucmoe sewecmso.

Buotur. M3omoppusie cmecn Al(SiO,)(H,K)zAl, ALSIO),(HK), 1 Al (Si0)eMg,.
Al 1 Mg samewatorca Felll Fell, M. cucr. JIucroukd, 0OOHIKHOBEHHO rycTo OKpalleHIHE.
Cranupiit naeoxponsM u aGcopGumsi: n, W n, — Gypuiil, KpacHO-Oypuifi, yepHiii, 1, — xea-
i, KpacAwil, cBeTAO3€ACHbIH; N, = 1,680; n, —n, =0,040. — 2V Gausox k 0°. CAn, =
=0-—7°, Bo Bcex THIAX TOPHLIX MOPOI: H3BEPIKEHHBIX, KOHTAKTHEIX, KPHCTA/NIHYECKHX CAAHILAX.

Bponaur. Poubuueckuit nupokcen, 6enunit FeO. Cm. Muporcerst.

Besysnan, Aly(Si0,);Ca (AIOH). Al yactuuno samewaercs Felll, Ca — Mg, Mn, Fell,
OH —F. K. cucr. Kopotkue croaGuxu, sepna, creGeabdarsie arrperathl. DBecusered wimn
OKpalleH B 3encHoBaThlil, GypoBaruiil H Ap. usera. YacTo soHaabHOE OKpauuBanue. n=1,70 —
1,72; msynpenomierne 0,001 — 0,006, vanie orpHuareipHoe. Bo MHOrHX Be3yBHaHaX Xapak-
Tep ABYNPETOMACHHA H3MEHAETCA B ONHOM M TOM e KpHCTAJie, a4 Jydeit pasamuHo
AIMHBl M HAa PpasAMYHLIX yuacTkaX, OTcioma aHomanbHas HATepEpEeHIHOHHAR OKpacka.
B mexoropuix BesyBuaHax aHOMankHAA AByocHocTh. Ylocae npokasusamus pasaaraercs HCL
B KOHTAKTHBIX Mopoaax H KPHCTaJANHYECKHX CJAaHLAX.

Bupuaut. Cobuparensaoe HaWMeHOBaHHE HHIHBHIYATH3NPOBANHBIX XJOPHTOBHIX NpO
AYKTOB pPasAoMeHAR MHUPOKCEHOB M aM(puG0/I0B; MENKO3EPHHCThIE 3€]EHbE arTperaTsl.

Boanacronur, CaSiO,, M. cuct BecusetHple TaGiuusl B crefeibuartbie arrperats.
Cosepiiennan cnaiiHocts 1o (100). Tlrockocts ontHueckux ocelt B NJOCKOCTH CHMMETPHH
[mepnenaukyaspro (100)]. CAn, = 32°. n, = 1,632; n,—n, =0,015. 2V =—40° B xom-
TAKTHBLIX H3BECTHAKAX, B 60raThix H3BECTHIO KPHCTaJANHYECKHX ClaHlaXx.

Facraneaunt. lerownoit amdubon, — raaykodan, moutd croGofHbli OT Kenesa.
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Teifi, cummii. n = 1,406, HecoBepuiennas uan scHas coafinocts mo (110). Munxue nau

30Bble BKAIOUEHHS, 4 TAKIKE MHTEDITO3HLHH CTEKIa H MHKPOAHTOB, CKONAAIIIAXCH TO B BEHTpE,

HA NepH{EpHN, HAM PACHONOMEHHHX SoHaibHo. Onakosuie kpas. B mesouwnnix addy-

gpx ropusix mopojax. [locae o6paGotkn HCI npn polCuiXaHHR MrOAOUKH THICa. ’

Fepenbeprut. Jeresucralii AHONCHAOBHAHLHA NHpoKceH seacHoro usera. Cm. Nupo-

HbL.

TFenpur. PomGuueckuit amdubon, Goratuit FeO u ALQO, CM. Amgubors.
Fefinanaur, H,C1A1,8i,0,, + 8H,0, M. cucr. Lleoaur. becupetusie nucrosatie arrpe-
aThi ¢ COBEPIIERHOH craiiHocThio no (100). 1, — 1,500; n, — n, = 0,007. 2V = - 34°. 3nax

" raapHoll 3omm —. Yrox noracanus ouenb Mad. B nycrorax W TpeutMHaXx TOPEHX MOPOA.

IFenenur. Cm. Meauaum.
IeabMUHT. ArrperaTsl X10PHTOBOrO BElIeCTBa, YePBE06PA3HO H3OMRY THIE, 38NEHOr0 IBETA.

“  Temarur (Keneaumii Guaeck), Fe,Oy r. cucr. lectnyroapupie TaGauuky Harrpe-

raThl. Yepuoiil Merasanueckuit Gaeck, B Becbma TOHKMX uiiMgax OTCBEYABAET KPaciibiM

| mserom. n,= 3,22; n,— n, = 0,28, B rpanartax, raeficax, Kpapuurax. B suie BKAKOYEHHH

| B pasmmx MuHepanax (kpacHOBaThlil mHrMent). ,

E Fanepcred. PosmOugecxuil nupokcem (Mg, Fe)SiO; ¢ 10—30% u Goabme FeO.
3aMETHO TUICOXPOHYNBLI' B KPACHOBATO-KEIThX, OypoBaTHX M 3eNeHOBATHIX TOHAX. 3HAK
KpHCTanna —, 3HaK raasHoi sonwl --. CM. [Tupoxcenst. |

I . Tunec, CaSO,+2H,0, M. cuct. Becusernnie Tabaunusl u arrperartl, CosepuieHHaf

I cnaiirdcTh no (010). 2, = 1,523; ng—n, = 0,010. [1arockocTe oONT. OCEll B MIOCKOCTH CHM-

| merpun. 2V =-58° Marok (tsepx. 2).

: Taaykodan. Lllerounoit MoroknuAHIEcKHl aMpuGON C CHHUMH TOHAMH TIEOXPOHSMA.

Cwv. Amduborsl.

| I'panatel. Maomopdunie cmecm cocraBa RULRINSi;Oq, rae Rn = Ca, Mg, Fe, Mn

' # Rur= Al, Fe, Cr, Mn. n. cucr. PomGuueckue nomexasnpol H 3€pH3, GecHBETHHE MAHN
OKpalleyHeple; BO MHOTHX CIyuadXx aHOMajabHOE ABYIpeJOMIACHHE M S0HAa'bHAsi CTPYKTYpa.

| n BBICOKOE, ¥ Pa3luuHBIX NP2ICTABHTENEH rpaHaroBoro psaa konebaercs or 1,744 xo 1,857.

| a. F'poccyasnp CagAl,SizOy,, Gecusernuiit rpamar, ¥acTo ¢ ONTHYCCKHMH 2HOMAJIH-

. AMH; B KOHNTAK[¥bIX M3BECTHAKIX M KPHCTA/IMYECKHWX ClAaHUax. n = 1,744,
£ b. Anbmannnu, FeyAl,Si,0,,, kpacubiit (B wiude posopblii W GecupeTHLI), B Fpi-
‘UTOrHEI(Cax; nolKWianTOBbIE P CTKHM CHIOAB, Keapua u mp. = 1,810.

B c. Menannrt, CazFe Si;0,,, Gypoill, 4acto s0Ha/BLHBIA, B UIEIOYHLIX TODHHX NO[O-
nax. n=1,857.

d. Il u pon, Mg,Al,Si;0;s, KpacHHI, B MEPHAOTH aX. 3€pHA ero OKPY¥eHs HHOTAA
GvpoBalol nonepeyHo BOJAOKHUCTOR ABYNpoaoMAsiomed 060A09KOM, TaKk HA3. KEAHP U T O~
B O i aonofi n=1,744.

e. O6ukHOBEeHHBLA rpamarT, u3oMoppHan cmech M3 a, b u c. B amdpubGosax,
3KACTHTAX M 1P,

Ipanodup. MHaue MHKDONErMATHT, — TOHXOE NpOpAacIatHe KATHEBOTO NOAEBOIO

WNaTa (MMKPOKAH‘A OPTOKJa3a, MEpTHIa) KBapUeM,

Fpagur. C. cuct. Henpospausnid. YepHnle mecTHyronbHmnie TabiHukH, KPYKOUKH,
nwlab, [lpu ,npokanyBaHHN HCYE3aeT,

; Ipoccynsp. MasecrcoBo-ranko3emuetuiit rpanar. M. [ panamst.

Jeneccur Chepoantst x.‘]OpH‘I‘OBO];Oﬂ BEIIECTBA C PajHalbHO-AYYACTOR CTPYKTYpOIl.
3enensle M KeAT0FaTo-0yphle, NJAEOXpOoHYHbIE.

Hecmun, (Ca,Nay)AlSi;04 -} 6H,0, M. cuer. Jlucroparuift neonur. Beensernuii. Cnai-
HOCTh 110 (010). ‘3maK KprCTazna M IMaBHOH SOHBI —. i, = 1,498; n, —n, = 0,006, 2V =
= — 40°, lloracanne C/\n, = 8°. -

Jdunup. Ckanoant, nNpHHaiiekallnil K psIgy MapHadHTa, B KOHTAKTHHX H3IBECT-
1akax. Cm. Cranoaumot.

Ducren, Al,SiOg, 7. cvct. Becusertnsiii wan cuunit. CronGukn, nepenko 6e3 KORSUHLIX
rpaneif. Copepuensas cnaiinocts mo (100). [laockocrb OnTHUECKHX OCefi AOYTH LEPNEHAH-
kyaspra (100). n, = 1,722; n, — n, = 0,012; 2V = — 82°. B kpucrassmueckux Cranuax.

Juannar. [InoncHAoOBHAHGLIA MHPOKCEH, NPOMEKYTOUHLIH 1O COAENAHHO NOAYTOP-
HBIX OKHCAOB MeXAy AMancHioM W asrutoM. Kpome npusMainueckoH cnafiHOCTH cosepiien-

,Han oracabHocts mo (100 . Cm. flupoxcens.
& JDuoncuaoBHAHLIE NHPOKCeHbl. MOHOKTHHHYECKHE MHPOKCEHL, CBOGOAHNE OT NoAY-
TOPHBIX Wji Geffbic HMH: AHOMCHA, AWaniar, renpenbeprut. Cwm. [Tuporcensi.

HOuoncua. MOHOKIMUHYCCKHA H3BECTKOBO-MATHE3WTOBBIA NMHPOKCEH, GeAHLIH Xeic30M
W nouTH ceoGOAHBIH OT noiyTopHbiX okucaos. Cm. [Tupoxcens.

Honomut, Mg,CaC,04, r. cHCT., poME02AP.-TETApTOAP. Kiacca, Becusernne uan Gypo-

patie (Fe) sepua ¢ pomGosapuueckoii cmaiimoctsio mo 1011, m, =1,682; n, — n, = 0,170.
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 Falonn (wozean), 3(Na, Ca)Al,Si;Op+2(Na,,Ca)SO,, m. cHcT. Becuserusfl, weato-



011AETCST B pinesennem COy TOALKO mpa marpesanuw. B ocamkax m kpucran-
. AWYECKMX CAAHIAX.
Weneso merann. M(emea it mevannuueckuit Gaeck. Ma pacrsopa mensoro kymopoca

( CAXIAeT MHKDPOCKOMHYECKH-MENKHE yacTuubl mean. Peako B Gasavibrax.

Wenesnoith Gaeck. Cu. lesmamum.

Meneaunti mnar. Cu. Cudepum.

3meesux (Cepnentun), H(MgFe),Si,0p p. cicr. BecnseTnsle HAR 3eMcHOBATHS
TOHKO-KP 1 CTANIHIeCKHE arrperaThl. PasindyaioT BOMOKHHCIBIH 3MeeBHK (X P H 3 O T H /1) U JHCTO-
BATHA (AMTHYOpMI). BerpesasTesa b ropHLIX MOPOA3X MOYIH WCKIOYHTENbH. KaK MpO-
AV KT IET&MOP¢H3&L{HH OTJHBHHA H OTYACTH npyrux JKEJEe3HCTO-MArHe3naabHblX CHAHKATOB.
Besencreve o03veHMkOBaHHA HWIH CEprNCHTMHHZALMM OJMBHHA N0 TpelIMHLKAM TMOAYYAETCH
XapaKTepHas MeTAeBHIAHAA CTPYKTYp (peme peiueryartas).

Hapuurcar, Yeutylivaro-sosokunctaie arrperatsl Oyporo ngera, onTiueckH GAH3KHe ;
Kk Ouornty. [lpoayk® meramopdusaunu oviHnuHa B Gasa’btax u ToMmy noi GHbIX MOPoRax.

Habmennr, FeTiOy, r. cuer. pomGoagp.-reraproanp. xi1. Henpospaumwmit. Yepusie Ta-
Gauuky, uewyiiky, sepra. Tpyauo pacrsopzerca B HCIL Yacro, ocobenno no kpasu, npespa-
HIeH B TOHKO3EDHHUCTHUH THIAHWT, Tax wad. AefiRoxrceH J[lBynpeloMieHHE H CBETONPENOM-
AeHne 04eHb BLICOKHE,

Kansuur, CaCO, r. cucr. pomGosap. ka. 3epHa u 3epHHCTHE arrperats, Gec-
HBeTHBe HAH GypoBarsie oT MexaHugecknx npumeceii. CnailHocts no (1011) mon yr. 75°. [loan-

CHHTETHUECKHE ABOHHUKH mo (0112). Ouens cuabHOe aBynpesoMiaenue. n, = 1658; a, — n,~
=0,172, Pacrsopaerca Ha xoaony 8 HCI ¢ munenuenm (CO,). Omuu us nanGonee oGhIKHO-
BEHHLIX NPOAYKTOB PA3NOXEHHA H3BEPEHHBIX rOPHLIX nopoja. OrpoMmHoe pacnpocTpaHenye
B OCAJMOYHLIX NMOpOAax.

Kankpunur, NagAl,Si,0y + 2CaCO, - 2H,0, r. cuct. Becuserabie 3epHa U arrperathbl.
[cesmomoptosst no nedeanny. Cnaitnocts scHad no (1010). n, = 1,524 n, — n, = 0,028:
B HedeanHOBBIX CHEHHMTAX H APYTHX HATPOBBHIX IOPHBLIX NOPOJAX.

Kaoans, H,ALSI,Of M. cucr. Cosepuiennas cpaliwocte mo (001). Yroa nora-
camna 10 13° 1 -gawe-po 15— 20°, 3max rnasHoii 3omnl --. Cpenmuit n okoro 1,56
n, — n, = 0,008, Becuperttle wau xearosarnie (MyTHBE) gemyiiyatuie arrperatel. [1pn mpo-
KanHBAHHH C pacTteopOM kobanbra cuHee OkpamiupaHue. [l1pogyKT pasnomenua [OAEBLIX
HInaros, Hedeauna u np.

Ksapn, SiO,, r. cncr. Becnsernnlil, Ges scHofi cnafiHocTs, ymeperso-craGoe CBeTo-
npeaoMIeHHe H TaKoe Xe NOJOKHTEeAbHOE ABYTpenoMIeHue. n, = 1,544; n, = 1,653, r,— a1, =
=0,009. Maromopduniii mupamunarsrpi KBapu, yacTo okpyraeHHbIl, 00pA3yeT BKpanNeH-
HUKA B 3QY3UBHEIX M KHALHLIX noposaX. B rayGuuuuX NOPORAX APEHMYIIECTBERHO anno-
TPHOMOP(HLIA KBAPI; OH BHMOJHAET OPOMEKYTKH MEKAY APYrUMH Mumepazamu, Hunxne
BEA09eHAA. Mexanuneckue gedopmauny; pazapofieHue 3epeH, o61ayHoe NoracaHue.

Kemmepepur. Xpomosuiit X10pHT Po3oBoro uBera, HPOLYKT PasioKeHHs XPOMHCTOro
WENeSHAKA,

Kannoxnop. Pasmocts xaopura: SpAt — SpAt,, Oranuaercss ymepeHHO-CHaGuM ABY -
HPEJIOMACHHEM H ONOKHTEAbHLIM OnTHYECKHM XapaktepoM. Cm. Xaopum.

Knanonousur. Becuserani#t sanugor ¢ caaGbiM ABYNpPEAOMAEHHEM, TOJOKHTENAbHBIM
ONTHYECKHM XapaKkTepOM H aHOMaabEOil HETepdepeHUHOHHON okpackoi. CM, Snudom.

Kopanepur, MgoAl,Si;0,4, ¢ uacTuunnim 3aMemiennenm Mg weaesoM. P.eucr. Gecuser-
HBle #AH rosy0oBaThle 3epHa; HeCOBepHIeHHas cpadsocrs mo (010). Tpo#rukH nmpopacTarus
no (110) u (130), TaK¥e MOAHCHHT. ABOHHHKH. 7, or 1,536 ao 1,56G2; ng— iy Of 0,006
20 0,011; — 2V or 40 mo 78°. B rHeitcax u KOHTAKTHBIX POLOBHKAX, B M3BEpKENHLIX NOPOAAX.

Kopynn, Al O, r. cucr. Kopotkne cronburs man tabanukd, Takie sepna. Becuser-

unfl, cunnit. Teeppoctb 9. OrneabHocTh M NOAHCHHTETHYIECKHE *ABONHHMKM no (1011). n, =
= 1,769; n,—n, =0,009. Bcaencrene HeolbivailHoii TBEPAOCTH KOPYHAA MOPONH, €ro co-
Aepiaute, TPYAHO MAHPYIOTCH; MONYYa0Ten NPenapatsl, B KOTOPLIX i, — 1, Kaxercs Goable,
yeM HA camMOM jede. B HeKoTOpnX CHEHHTAX, AHOPTOSHTAX M MErMaTHTaX, B KOHTaKTHbBIX
DOrOBHKAX H KPHCTaIMTHYECKHX CAaHilax.

Kpucrobanur, Si0O,, ncepnoky6uuecknii. OxTasfpnl M 3epHa kpailHe CAOKHOTO BHY-
TPeHEero crpoesus. B npoctom ceete omo uepenuuatoe. B moaspusopammoM ceere pacno-
3HAVTCA. NOAHCHHTETHIECKHe ABofnuKH, B nycrorax ¥ TpeildHAX HEKOTOPHIX JAaB. M1, = 1,485;
ny — ny = 0,003; 2V = oxono — 40°. b

flaﬁpanop. MMaaruokaas, coctofni npHOGIU3UTENBHO HANOJAOBHHY H3 ann0HTA U Ha-
nonoBHAY u3 anopruta. K pany sabpanopa orHocATCs H30MOPDHNE cMecu: Ab,An, — AbAn,.
Cwm. fTavzuoxaasie.

Jlamnpodunanr. C™m. Aempoguarum.

JleAkoxcen. ToRKOKPHCTaAAHYECKHE arTperaThl BIOPHIAOrO THTaHKTa, 06pasyoierocs
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3a cyet r)maaouamemra, HIBMEHHTa H Mp. (fefikokceHoBas 060/40YKA ¥ MOJHLIE MCEBNO-
MO 035l ).
3 s Jlediuur, K,ALSi O, ncespoxybuueckuit. Bume 500° usoTponen; aume sroit Temme-
paTypsl pacoafacTcd B ABOWHHKOBBIE IMJACTHHKH, caabo feHCTByWINHE Ha NOASPH3OBaHHHIM
cser. Becuperdsic OKpyMenEbe Tpanenosapsl. 3oHaibHbE BKIIOYCHHS AaBIMTA, CTEKNA W np.
n ==1,508. Tpyano pasnaraerca HCI; Muxpoxumuueckan peaxuns Ha K. B mesounsix rop-
HBIX NOPOAAX, MpesmyllecTBenio addysusnbix, B rayGHuELIX nopoxax npespauieH 0GLIKHO-
BEHHC B NcesfoAeHIUT, CMECh OpToK/Aasa H Hedeauwa.

] NumonuT, Fey(OH);. YXento-6yphie nAeHKH, NpoAyKT atMochepHOro BHIBETPHBAHUS
Fe-cofiepaiiux mMunepanos. n = 2,06. ‘

Nyuncreifi kamenb, Monokaupuueckuit amdnbon Ges noayTOPHEBIX OKHMCIOB M C caa-

(Gaim comepixannem wenesa. Cum. Amgpubonst.

f\ 3 Marneaur, MgCO,, rexcarod -pom6oaznp. [lo ontuueckum cpoiictBaM BechbMa GAH3OK

| & monomwuty, TaKKe W MO PACHPOCTPaHEHHOCTH B OCAKAX M METAMOPQHEIX MOPOJNAX.

s Marsetur (MarsaTanit xeaesnd k), Fe;0, K cuct. Yepuuift Henpoapaumsiii,
C CHHEBAThIM OTAHBOM B OTpameHHOM cBere. OKTa3/pbl, CKENETH W 3epRa. JIErKo passaraercs
HCI CuabHO neficTBYeT Ha MarEWTHYIO cTpeaky. BecbMa mupoko pacnpoCTpaHeH B H3Bep-
MEHHBIX NOpoaax M KPHCTANAHYECKHX CAAHIAX.

¥ MaruutHbid Koddenad (ITupportun), Fe,S, +4, r. cucr. Hempospaunstii, Gpon-

| 3oewil, TOMNakoBwit ¢ MetasinyeckuMm OaeckoMm. Marnntesd. Paasaraercs 'coassoll xucaoroit
¢ Beitenennem H,S. B ra66po u amduGonnrtax. y

Mapuanur. Cum. Cranoaum.

Mefionut. Cv Cranoaum. /

Menanut. Mi3sectroso-KenesncTuili rpanar. Cwm. Mpanamst.

| Menuaunt. Maomopdaas cmech renennta (Ca,Mg,Fe), (Al Fe),Si;0,y 1 okepmanuta
(Ca,Mg),Si;0yp, k. cucT. Becusernwe Tabauukd. n, = 1,634; n, —n, == 0,005. AsomaibHaA
HHIUTOBO-cHHsAS oOKpacka. KAWHOBMAHAR CTPYKTYpa: napaiieJpHO raasHoH ocu 0T Gasuca
BHYTPb KPHCTanna BABMTAITCS CTEGedbKH M KAWHWIIKY W30TPONHOTO WaW caalo AByUpenoM-
asomero seuecrsad. Jlerko wenarunupyer ¢ HCL B Gasaabrax.

Makpoxaunn. Tpukanunuecknit kanffesbifl noaeBoil wnat, KAISi;O, ¢ ne6oasmon
npumeckio NaAlSiyOs. Cnafimocts no P(001) n M(010) mon . 89,5°. Hepenxo rakke myp-

‘auconuroaaﬂ cnaiigocTs no (801) man (701) mox L 72° k P. IlonucHAT, NBOHHWKM MO- anb-
OMTOBOMY H nNepAKAMHOBOMY 3akoHaM (CM. MAArHOKAasnl); OHH 06pasyloT XapakTepHYIO
MHKPOKJHHOBYX pPeIIeTKY C BOAHACTHIM TOracaHHeM IBOMHHKOBHIX TNIACTHHOK.
[lpoctsie nBOMHHKH Mo KapacGanckoMy, MageGaxcKoMy u 6apeHckOMy 3akoHaM (CM. OPTOKAas).
Becusernlit. 1, =1,625; n, —n, = 0,066; 2V = — 71 — 84°. Yrau noracauus: ma P mo 17°
(orm. M), ma M 5° (otm. P), B paspesax | n, 8,5°. B rpanutax, cHCHHTax, IErMaTHTax, ruefi-
cax. Yacto ne p T M T: mpopacTanils MHKPOKIHHA naaéTHaKamu ankbuta. Fpamo ¢ up, vau

® MHKpomerMarHT, —npopacraHHe MHKPOKIHHA MAH TNepTHTA KBapuem. MHKPOKIHH
BHIBETPMBASTCA TPY AHEE OPTOKAA3a M NNATHOKNA3a, B WAKDAX BRILAAIHT 06LIKHOBEHHO CBEKHM,

MukponersatuT (rpanogup). 3akoHOMEpDHLHE NPOPACTARHA KAAWEBOTO INOJAEBOTO
HInaTa KBapuem.

Muunuouunr. Cum. Cranoaum.

Mounokanungecknil amdubon. Cu. Awxguborw.

MouoxAunandecknil nupoxcen. Cum. [Tuposcensi.

Movoxaunndeckue neoanTbl: CM. decmun, oM. zefirandum u ap.

Myckosur (kanuesas cmona), Al(SiOg);KH,Al, (B passoctax HaseiBaeMbiX @ e HT H-
10M, H,Si,0; suecro H,Si0,), m. cuct. BecuBerasie Hix crafoseneHopaThie JHCTOUKH (CO-
BepmieRnas cnaiioars no 001). n, = 1,598; n, —n, =0,039; — 2V =40° [Iloracaaue
C A\ n, = 0— 2°. B rpanurax, rmeficax, nerMaturax. [Icesnonopdoss no nojesomy mnaty
(TaK Ha3. cepHILHT) BO MHOTHX H3BEDKEHHLIX MOpPOIAX.

‘Harponur, Na,Al,Siy0+2H,0, pombuueckuii neoant. Becnsernsie pagualbHO-1yyn-
CTHME M CryTaHHLIE arrperarsl; nceBAOMopdO3bl Mo CONANMTY, HedeinHy H Ap. CHAHKATAM.
[puamaTuueckaa cnaiinocrs nox /. 89°. OnTHyeckuil xapaKrep KpUCTaaioB W TaAaBHOM 30HLI -f-.
n,, = 1,480; Ny — Ny =0,012; 2V = +- 60°.

Hedeaun, (Na,K)AISIO,, urn Tounee: K NagAlSiyO,,, r. crct. Becuserdsie kopoTkHe

némamﬂ u sepra. flcuas coafimocts o (0001) u (1010). n, = 1,530 — 1,642; n, — n, = 0,005.
% enaruanpyer ¢ HCL B wenoynnx ropusix nopojax: HedeaHHOBLIX CHEHHTAX W HX NerMarh-
Tax, gonoautax u np. Jlerko npeppamerca B HATPOJNMT, aHAABLUHM H T, M.

Hoazeaun. Cum. Taioun.

Oxepmanut. Cm. Meauaum.

Ouaueun, (Mg,Fe),Si0O,, p. cHer. Becusernuit mau caabo enrtosatnif, CmaliRocTs
AcHan no (010), menee scHas no (001), wecosepwennas mo (100). 1, or 1,670 mo 1,690;
n, —n, =0,085 2V =--88" (y dasaura, FeSi0, n,=1854; ny—n,=0050; 2V
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OKOI0 ;.50'). Yacro npespaulaercs B 3MeeBHK C BbIIG/IEHHEM KPHCTAA10B MarHeTnTa, pexe

B CMeCh KapGoHATOB ¢ JANMOMHTOM H kpapuem. B sddyanspux nopogax mninomophubie
BKPAMJICHHHKH, YacTO KOPPOAMPOBAHHLIC, B MHTPYSHBHLIX — B BHIE 3epeH. ‘YHCro MarHesu-
ancHbil onnBHH (pOpPCTEpPHT) B IHHAMOMETAMOPMHHIX M KOHTAKTHBLIX HABECTHAKAX.

Ounroxnas. Kucabifl nuarnokaas. K pafy oaArok1asa npHHAAIEKAT CMECH COCTABa:
AbgAn; — Ab,Any, Cwm, [Maazuoxaazu.

Ompauut. Ceemiosenenblil aBruT 3KJIOTHTOB.

Onan, SiO, 4 n aq. Amophueifi, GecuseTunil, xeaAToBaTHl ¢ BEOBMA HH3KHM CBETO-
npenoMacanem. B nycrotax u npoayktax passomeHHA TOPHBIX MOPON; MCEBAOMOPHO3E! 1o
noJAeBOMY lUnary, asruty u np. 7 or 1,41 go 1,46.

OpToKAa3, MOROKAWHMYECKHil KarHesnlit moaesoit mmar, KAISi,0, ¢ neGoasiiofi
npumecbio NaAlSigO;. Becusernwii. CnafiHocts no P(001) u M(010) nox L 90°. Mypumco-
BUTOBas cnaiinocTs (801) nan (701) mom L 72—74° k P. llgoitnukn no 3akonam: x

a. Kapac6anckomy. [B. ock — peprikanpHas ochk. Cpactanre o6wkHOBenHo no (010).

b. Basenckomy. [is. ocb — | x (021). B nonepeunnix (| PM) paspesax ngoiiiHKo-
Bbli{ OB AMAroHazneH K TPelluHaM cnadHOCTH, NMPHYEM ONTHYECKAs OPHEATHPOBKA B obeux
HeIeAHMEIX NPOTHBONOAOKHAS.

¢, ManeGaxckomy. [lg. ocs — nopmann K P.

a, = 1,625 n,—n,=0,008; 2V = —65—"70°. Tleptur n MmmMKponerMaTur, KaK y
MHKpOkAuHA (cTp. 49). [IpeBpauenne B ToHKOUeIyfiuaThie arrperaTsl CEPUIHTA HAH KAOJHHA.

Orrpenar, H,(Fe, Mg, Mn)AlLSiQ, M. cucr. 3enenne cA04006pasnbe AHCTOYKH C
He6oAbIIMM Yr/I0M MOTacaHns, cCHAbHOH aucnepcueii 6Hccextpuc u Goabimnm 2V, B oran-
YHE 0T CANAbLI JHCTOYKH Xpynkue H o6aafalor sHaduTenbHOW TBEPHAOCTLIO (A0 6). n=1,78.
Heynpeaomienne ymepenno-caaboe: 0,01, B kpuctaqinueckux caaHuax.

Manaronnr. OcHoBHoe rujpatHoe crexknao. Xapakteprno Gypuiil user W kpaline Hu3koe
cBeTolipeaoMaenne, n = 1,46 — 1,47. [lpu MeramopdusanHu AaeT IHCTOBATO-AYYHCTHE, APKO
NOARPH3. NPoaAyKTH (CYMIHT H np.).

[Mapracar. Porovas obGvanka, OTAHYAIONAACS OT 06GbIKHOBEHHBX pasHocieil 3Toro MH-
Hepana noaoxutesbHOH BeapunHod 2V, paBnol + 52 — 60°. Cm. Asdudoast.

Mennnn. Passosuanocts Xnopura: Sp,Aty— SpAt. Xapaxtepusyercsi pecbMa cnaGuim
ABYNpEAOMAEHHEM H YaCTO AHOMA/JbHOII CHHEll MAH KOPHYHeBOil HHTepdepeHUHOHHON OKpac-
Ko, Cm, Xaopumet. %

HNeposckut, CaTiO,, ¢ npumecsio FeO, Meaxue, Mano npospadnbie OKTasapsl Gypor i
WIH CEporo mnpeTa, B MEAHAHTOBBIX (asanbTax H nono6ebix nopogax. XapaxTep O BeChMa
CHABHOE CBETONMpEJOMJeHHe; n 1o 2,4. Pasaaraercd cepHol0 KHCAOTOW; Mcubitapue fa Ti.

HNeprut. [lpopacTanna KaiHeBOro noAesoro mnara MUKPOCKONMHYECKHMH MAACTHHKAMH
ananbuTa.

TunnT. BechMa TOHKO-arrperatHoe vellyHuaTo-BONOKHHCTOE BEMPECTBO, COCTOsLIEe
riiaBabiM 06pa’oM M3 MYCKOBHTAa M NOABAAKIIEECA NPH MeTaMopdH3allMH KopAUEepHTa, CHA-
¥aja No TPEIWHKaM, a MOTOM H C 00pa3oBaHHEM NOMHBLIX NMCEBAOMOPHO3.

IMusoTHT, XxpoMoBaa wnuHeas (Mg, Fe)O-(Al, Cr),04, 6yporo uBera, B OIHBHHOBBIX
1opofax ® B 3MeepHrax. n = 2,05.

Mupur, FeS,. n. cucr.; JaTyHHO-XKENTOro uBETa; Henpoapaden; Greck MeTalaHuecKuil,
Ky6ukn nuputa (a tawke 210 u xomOunanun), pexe 3epHHCTBIE MAacChl, BCTPEYAlOTCH 4acTo
M B H3BepKeHHBIX TOPHLIX N0pPOAaX, H B OCaJIOYHBIX, H ¥ KPHCTAAINYECKHX“gIaHUax. B or-
AUYHE OT NUPPOTHHA MUPHT HE MATHWUTEH W He DPA3NATASTCA COANHOIL KHCAOTON.

Mupoxcersl, Metacuanxarsl (RSiO,) BechMa GaAn3KHE MO CBOEMY XHMHYECKOMY CO-
crapy Kk amduGoram. OTAMYANTCH OT MOCACAHUX KPUCTANNOTPAPHUYECKN TNpPU3MaTHIESKON
crnajfiHocteio nox [ 87—88°

Pombuueckue nupokcenst (Mg, Fe)Si0,. [puamatuueckas cnafinocts uop yr. 88° u
ACHas OTAeAbHOCTh MO (100). [Ilokasatend npeiomaenus 1,65—1,7. dmctatut (GpoN-
3 uT), Gennit FeO. BecupeTHblil, NoN0KHTEAbHLI; ¢ BEPTHKANLKEOA OCLIO COBNALAET OCTPAs
GuceexTpHca. n1, — 1, == 0,009; 2V oxono 90°. — 'HnepecTen 3aMeTHO NIeOXPOMYHBI
(kpacHoBaThiil, OypoBaTHfl, eaTOBaThIH), OTPHHATENBHBIH; ocrpas GMCCEKTpPHCA — MaKpo-
AHATOHANB. N, — Ay = 0,013; 2V = — 60°.

PomGuueckie NUPOKCEHH NPHHHMAIOT CYUIECTBEHHOE YYacTHE B COCTaBE MHOTHX
ra66po, NHPOKCEHHTOB, NEePHIOTHTOB; XapakTePHEl BOJOKHHCTAas CTPYKTYPA, BKIIOYEHHS Mar-
HeTHTA WIH XPOMHTa, 31KOHOMEDHbIE NPOPACTAHNS MOHOKAHHHYECKHM MHpOKceHoM mo (100
uau no (110). OxoTHO npespauaorest B 6acTHT (aucroBathiii 3meenHk). B addysuBHL
NOpofax AHAE3HTAX M TPAXHTAX, HAHOMOpDHbIE MUPOKceHw, obpacTaloll¥e HHOTAA KaeMkoil
aBTHTa.

MoHOKIHHHYECKHE NHPOKCEHH,

a. lllenouno-semennusie. Auoncun CaMgSi,0p (anoncua co6cTBeHno) w
CaFeSi,;0, (rexeHGepru1) € HeIHAYHTeAbHHIMH npumecaMi  CaMnSi, O,
(Mg, Fe) (Al, Fe),Si0O, MgSiO,, FeSiO,, TiOy u wenoueit. Becusernsiil, seaensil, [1pu3ma-

50




qeckne QOpMbl ¢ CHABHO paspuThiMu (100) u (010) u y3kuMH mPpH3MOuKaMu; 3epua. [lao-
b Om. OCefl B MAOCKOCTH cHMMeTpHH. Boabuine yrael moracanns: CAmn, = 38 — 45°,
= 1,680 (y amoncuna; y reaenbepruta 1,737); n, — n, = 0,029 (y repenGeprura 0,019);
— 4+ 60" ( marHeawaanHoro auoncuja, oboramennoro MgSi0,, 2B = 4 32 — 36°). B
FHTOBBIX THOPHTAX, B KPHCTRNIHYECKHX CJAaHUAX. X
Jinanaar ConepXAT HECKOABKO 0OMbile MONYTOPHHIX OKHCA0B, KOPOTKOMPHIMATH=
xuil, C COBEPLIEHHOI OTAEABHOCTBIO MO (100). Becusernuii, sesenosarniii, 6ypopareiit. B
6 _pp,ne;;nnmmax, nupoxcenurax. fipeppauienne B 3MeeBHK, XJIODHT, POTOBYI0 OOGMaHKY
anuT).
P WBrur, eme Oonee 3HAUMTEAbHHE TPHMECH MOJEKYJ, CONEPKAUNX NOAYTOpHbIE
oknean: (Mg, Fe) (Al, Fe),5i0, Na(Al, Fe) Si,0y u TiOy. KopoTkocTonfuathii, ¢ wmnpo-
®uMH OPU3MAMH uan Tadautdateil no (100). CrabGooxpaluennbii, SeqeHOBATHIN, KeaTOBATHI
np. [lo ontnueckum cBoiicTBam NpuMbiKAeT K Auoncuay. CyliecTseBRas coCTaBHAsT YaCTh.
HOTHX H3BEDKEHHLIX COPHLX Nopos. BasaabTHueckni aprur Oyposaro-seneHuil ¢
KpacHOBAaTHM Hian puonetopnM orrenkoM (TiOp). CuasHas Ancnepcnsi DMCCEKTPHC; CTPYK-
pa MecoyHbIX HacoB: ANPO W KOHYCHl HAPACTAWWS, PA3THYAIONINECH HECKONLKO ONTHUECKH.
b. lersounsedrAapua(AKMHIT), NaFe”ISi,,OG, C MPHMECKIO AHONCHAOBOW MQO-
mexyasl, [lpusmatudeckue $opmpl n creGeabuaTbie arrperathl. [lieoXpouunuiil: pejeHbil —
eathiit (akmMut Gypsiit). Mansie yran moracamus: CAn, =2—6° Ontruecknii Xapakrep
uuarTeabHetll. n, = 1,799; n, — n, =0,050; 2V = —62°. SrupHE-aBr HTH — nepe-
XONHBIE YNEHbI MEWAy 3THDHHOM H aBPHTOM CO CPeAHHMM YriaMd noracafus. B mersounsix
TOpHBIX NOPoOLAX.
Mupon. MarHesnansHO-rIHRO3eMHCTHIH rpanat. Cm. Spanamer.
Nuppotun. CM. Mazrumubli Koavedat. }
- [aasuxoet# wnar, CaF, n. cuct. Becusernnii, craGoduoneropsiii nin KpacHOBA-
Bt n = 1,434, Oktasgpuueckas cnalimocts. Pexko B KpHCTantax; oOLIKHOBEHHO BLINOJ-
ST MPOMEXYTKH MEeXIy APYrHMH KpucTaaaamu. JIerxko ysmaercss Mo sCHO BbIDaMEHHOMY
TpHUaTenrbHOMY peabedy. B rpanuTtax u B rayOusamx nopofax dosutopoll marmul.
Naarnokaassl. TPHKIMHHIECKHE H3BECTKOBO-HATPHEBLIE MOJEBHIE LINATH, H3IOMOPDHBIE
MecH aanbura (Ab)—NaAlSi,O; n amoptura (An)--CaAl,Si,0, Coafinocts no P (001) B M
) noa yraoMm 86—88° apyr k Apyry. [Tourn Bceraa MOAMCHHTETHYECKHE NBOMHUKH, Npe-
© MMyIIECTBEHHO Mo 3aKoHaM: a. Anb6utoBoMmy. [ABofinukosas ock — _| Kk (010). b. [Nepukin-
dAroBomy. [BoftHiKoBas ock — b, cpacTaHue MO TaK Ha3bIBAEMOMY DPOMOHUECKOMY CeYeHHIO
(nmapanaenbHOMY b M HakIOHHOMY Mof HeGoabmium yraoM k P). O6a saxoHa O1iesbiio naw
BMECTE HA OJHOM 3epHe, ANLOHTOBbIE H NePHKIHHOBLIE MNAACTHHKH MEepeceKilTcs MemIy
- coboit na P noutu mox npassim yraoM. [ToAMCHHTETHYECKHE ABOHHMKH CPACTANTCE B CBOIO
ouepefib, B MPOCTLIE ABOMHHKA MO KapAcGaACKOMY M APYruM 3akosam. [lrarHoksasw Gec-
1BETHBI, ONTHYECKHE HX CBOHCTBA MEHAIOTCS 3aKOHOMEDHO H MHOCTENEHHO € XHMWUECKHM
cocraboM. Otgensaple wieHs H30MOPQHOIO MAArHOKIA30BOTO PAfA HOCAT CheHHadbHbie Ha-
HMEHOBAHUA,

ADjAmy—AbAn, .» ..o . i . s AnOHT

AbgAn;—AbsAn; . . .. ..« .« . . .Oauroxnaa =
i AbsAn,—AbAng . - . . . . . 4+ . . .AHKC3HH

Ab,An, —AbAny, .+ .« . . . 4 . . . . .Jlabpagop

Ab,Ang—Ab;Ang + + « . 4 4 e o 4 » + o DHTOBHHT

Ab,Ang—AbAn; . ... ... ... . .AHODTHT

IMaaruoknassel or ann6ura A0 aHie3nHa HOEAT Ha3BaHME KH CJ B X, OT AaGpagopa no
AHOPTHTA—O CHOBHH X, Bo MHOrMX cAydYasX NJardoKra3aM CBOMCTBEHHA 30HAJbHOCTh:
I TIOCTENEHHOE H3MeHEeHHe XHUMHYECKOro cOCTaBa H, BMECTe C TEM, ONTHYECKHX CBOHCTB OT
#eHTpa X nepudepun. [lpespamende B cepuunTt, coccioput U np. [laaruoknaser conepxarcs
B DOJBIIHACTEE H3BEPKEHHBIX TOPHLIX TOPON M KPHCTAATAYIECKHX CAAHLER (cM. Taba, Ha cTp 52).
| floneBbie mnathl. AMOMOCHJAHMKATHL Kajaud, HATPHA M H3rectH cocrasa: KAISi;Og,
NaAl,Si,0; u CaAl, 5,0, Becsma Gamskn N0 CBOMM KpHcTaazorpaduueckHm (opmau
[enaduocTs mo (001) m (010) nom yraom 87 —90°] M oXorHo ofpasyior Mexay coboil
H30MOpdHLIE cmMecH. MoHOkAHHHUYECKHH MOAeBOlf WINar— oOpTOK /A3, TPHKAUHUYECKHE —

f. AHOPTOKAA3, MHKPOKAME NAATHOKAA3H. _

- MNpenur, H,Ca,Al,Si,0;,, p. cHeT. BecnseTnble TaGAMIL U po3eTkH. Cosepluennas cnaii-
HOCTH no (001). n, = 1,626; B, —n,= 0,033; 2V = -} 69°. B HEKOTOPLIX NPEHHTAX ONTHYE~
CKHE aHOMAaMHH: CIOMHOE CTPOEHME H3 TJAACTMHOK C IMIOCKOCTHIO ONTHYeckHX ocefi 10 ||,
10 | (100), ¢ namenyusum 2V. B TpemMHax AHOPHTOB, 1Haba30B; MPOAYKT Meramopdusa-
OHH naarvoknasos B gHaba3ax,

lcernonefinur. [lcesnoMopdosa M3 CMecH OPTOKIasa H Hedeansa no JefUHTY
B HHTDY3MBHHX IEI0YHKX MOPOAAX.
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OnTtHyeckne cpoficTBa M yleJbHLIe Beca NIArHoKna3as

[loracauue

Mumepasn | Ab:An | o ol B L nz 5! e

= = Ia L ‘ IE -~ = :‘g a8 = £

> = - = 13 ] &= = 2]
Ansbur Ab 2,611,534, 0,010/ 0,007 0,003|4-77°| 16° |—14°| 16° | 19° =
Oanroxaas| AbAn, | 2,641,541 0,007| 0,008 0,004 —88 [ 5 0| 2 L B
Auzesnx. | Ab,Aq, | 2,671,553 0,006 0,002 0,004/ +58 | 16 | 16|24 | 9’5
Jlabpanop | Ab,An | 2,69 | 1,558 0,008 0,005{0,005|4177 | 27 26130 122 ,,
Buarosnur | AbyAn, | 2,72 | 1,569 0,008 0,005 0,003/ —90 | 43 87 | 33 | 42 J =
Anoprart . An 2,76 | 1,583/ 0,013 0,004] 0,009|—77 | 53 42 | 34 | 48 5

PuGexur. [lerosunii MoHOKTHEHUeCKUit amdubon. Cum, Ampbubosst.

Porosan o6manka. MoHoKAuHuuecKHi am(pu60oan ¢ yMePeHHLIM COfepHaHHEM noay-
TOPHHX OKHCIOB M meaouedl. CM. Amgubons.

Pomonueckult ambpubon, Cv. Augdudo.ast,

. nupoxcen. Cm. ITuporcensl.

Pyiun, TiO,, k. cuer. Croabuku € BeprukansHOH INTPHUXOBKOMH, KoJeHYaTwe mBoii-
HAKH—n0 (101) (yr. 65°) 1 no (301) (yr. 55°). CeTdaThie ABOHAMKOBHIE CPOCTRM H3 HIOMGYEK
pyTHIA Ha3bBAOTCS careHHTOM. [lreoxpousm B wedAThlx ¥ GypoBaTO-MEATRIX TOHAX,
BecpMa cuibHOE cBETONpesoM/IcHHE U fsynpesoMaenue. n, = 2,616; n, — n, = 0,287. Peaxo
B H3BEPHEHHLIX NMOPOMAX: BKAKYeHHd B KBapue W cmone. B rmeiicax M uminrax; B rAHHH-
CTBIX CAaHUAX (MCOAOYKH).

Carenut. CM. Pymua.

Canunwd. Kamueswiii nonepoll mnar, MoHOKAHHHYECKHH momoGao oproknasy. Orau-
gaeTea OT nocaegdero mMaasiM 2V, pasamM (0—3807 M TeM, YTo NAOCKOCTH ONT: oCell y caHu-
Mi{HA MHOTAA COBHAfaeT ¢ MAOCKOCTBIO CMMMEIpHH (y OPTOKJA3a MAOCKOCTH ONTHYECKWX oCel
fepneHaHKyIapHa K MAOCKOCTH CHMMETpHH). B naBax M HEKOTOPHIX HALHBIX HOPONAX.

Cepuuur. Touxouemyiigatuii MmyckoBur, obGpasylouuficas npH pasIomMeHHH MOAEBbIX
LINATOB B FPaHMTAX, M AD. TOPHHIX NOPOAAX.

Cuneput (¥enesuwmh wmnar), FeCO,, r.-p. cuct. Becupetnne nan GyposaTule 3epHa
u arrperatol. Cosepurennas cnafimocts no (1011). n, = 1,830 no 1,875; n,— n, = 0.23.
Pactsopnerca B ropadeit HCl ¢ muneRdenM; npH HakaiHBaHWH %epHeer. B nycrtorax 6asais-
TOB, KOHKPEUHH B CAaHIAX.

Cuanamannt, Al,SiO; p. cuer. BecupeTHnle napajienbHO-BOJOKHHCTHIC M MyYKOBHI-
Hble arrperaTal H3 HroA0K 6€3 KoHeunblx rpaneii. CopepilerHas cnainocTh no (100) u wenpa-
BHIbHAA NONEPEYHas OTACABHOCTb. My, = 1,660; n, — m, = 0,022; 2V = 4 80 —42°% ¢ =n,.

1 Pagpesnt | M (010), o6pasyiomie TaK Ha3. CHMMETPWYCCKYIO 30HY, Y3HAaOTCA IO
cA€N. faHHLIM: a) SCHO BHAHLI TPEIIMHKH cmafiHoctd w0 M, npu4eMm OHE MOYTA HE CIBH-
raiorcs B FOpH30HTANBHOM HANpasleHHWH NpH NogHAManu® Ty6yca muKpockona; b) mapaa-
AeibHElE CNAHAOCTH IBOHHHKOBLIE MIACTHAKH 00 AAbGHTOROMY 3aKOWY NpM YCTaHOBKE NBOH-
HHKOBOrO IIBa NAPaniedbHO HHTH OKyJApa KAKYTCA OIMHAKOBO OCBElIEHHBIMH; C) T4 H
Apyras CHCTeMa 3THX ABOHHHKOBLIX MAACTHHOK (OTacdeT TOX OAMHAKOBLIMH YraaMH OTHO-
cHTensHO [BOfIHHKOBOro mea. [las xapakrepucTHkM TJIAarHOKJIasa CAYXAT MaKCHMarbHbe
_yrasl 13 370if 30Hb. FlOSTOMY onpencaenue unaruoxfasa Oyaer Tem Tousee, uem Goapiue
NPHHATO BO BHHMaHHE PasNE30B H3 CHMMETPHYECKOI 30HMLI

2 B pasprsax, nepnenaukyaspusix PM, tpeumuku cnafisocta no P n no M, mepece-
Kafich, 00pasyioT NapaiieaorpaMm ¢ octphim yriaoM B 87° [loracanne cauTaercs or ocu z, 1q

Gamxafiureit k Aell cnaiinocty. [Moracaume B ocTpoM yray napaanesorpaMma -+, B Ty@DOM —.

# Pa3peas, nepueAnuKyaapHble GuccexTprCaM, i, u 1, , PAacrosHAOTCA B CXOASIIEMCH
cpete. B napasseasHOM CBETE 3TH paspe3nl oGHAPYIKHBAIOT CPCAHION CHIY ABYNPenoMIeHHS
(n,—f,y uny —ny,) 3uax GHCCEKTpUCH onpefeasercs, Kak 00BIYHO, C MOMOUIBIO [HICO=

Boll naacTMHkn Kpacd. | mop.: B pasp. | n, BAOAB MAOCKOCTH ONTHYECKHX oceii Goabuias

yopyrocts, B pasp. | n,, H4060pOT, MEHLMIAR YAPYrOCTL,
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CTAANHIECKNX C/laHNaX, 0ocoGedHo rHeficax u rpadyautax. UTAeabHble HHAHBHAB H
5l B BHOE BKTIOUERH B kBapue. B KOHTaKTHBIX POroBHKax.
~ Cranaant. Msomopduas cvecs meflonntonoro (Me)—CaAlSiyOp—n Mapua-
toBoro (Ma)— Na,Al;Si;0,,Cl —semectsa. K. cner.
Ma,Me, — Ma,Me; mapuanur (xunup), n, = 1,555 n, —n, = 0,013,
Ma,Me; — Ma Me, Munuouut, n,= 1,558 n, — n, =0,013.
- Ma,Me, — Ma,Me, meiftonur, n, = 1,595 n, —n, = 0,036.
Ckanonntsl Geciiserbl, o6ManaoT coBepuIennol cnaiuocTeio no npusme (100). Habaio-
TcA B rab6po, KaK NPOAYKT pa3iomeHHA NOJEBLIX 1NaToB, B AMPUOOJINTAX H B KOHTAKT-
HM3BECTHAKAX.
Cmopsi: Cm. smyckosim, 6uomum, gaozonum.
Cogaanr, 3Na,AlSi,04 4 2NaCl, m. cucr. BecupeTHw# uaAm chHUi. n=1483. Pom6u-
CKHE NOAeKABAPSl, KPYra0paThie 3epHa H MAOTHBIE Macchl, flcras cnaiiocre mo (110).
Bopaerci B Kucaotax. [locae oGpaGorkn HNO; npu suicsixanuu kyGusu NaCl. B aaeo-
OBBIX M COMAJMTOBBLIX CHEHHTAX.
: Coccroput. ToHKOKpHCTaNAHNECKHE ArTPEraTsl, COCTOSIIHE CYIIECTBEHHO H3 1|OH3HTA
'SAHAOTA, B MPOAYKTAX PANOKEHHSA MAATHOKAIOB.
- Craspoanr, HFellAlSi,0,; ¢ Mg u Mn Bmecto Fell y Felll uecto Al. KopoTtkue
3ubl pomGuueckoif cuctembl. [lTeoXpoM3M: KPacHOBATO-XEAThIH M CBETAO-KeAThii LBera.
= 1,741, n, — n, = 0,010; 2V = 4 80 . [laoxas cnaiinocts mo (010). Brajouenna spapna,
aHata u Up. B KpHCTa//IHYeCKHX M KOHTAKTHLIX CJaHLAX.
CrexJio pynxauudecoe. AMopdHas ropHas nopoja Mia¥ amopdHas 4acTe NOAYKPH-
sinyeckoft nopoast. Kucaoe crekno (o6cHamaH, cMoasHoH KAMEHb) XapakTephayercs
BMa caaleim csetonperomienneM (n = 1,5); ocHopHble GE3BOAHBIE CTEKJA (TAXHAHT, rHa-
MEeJaH) npenoMasioT CBeT ropasgo cuabHee (nn = 1,6). OCHOBHOE THIpaTHOE CTEKAO
aronnt) o6aanaeT, HANPOTHB TOro, KpaiiHe HM3KHM CBETOMpejioMJieHHeM, n oKoao 1,46,
. Tansk, H,Mg,5i,0,,, p. cucr. Becnsernwie Tabamuxw, gewyiikn. Cosepuiennas cmnai-
b o (001). n;=1,589; n, —n, = 0,050; 2E = —6-—20°. 3Hak rmaBHoH 30HH +-.
BIOMODHO3nl N0 OAHBHAY, OPOH3HTY H TPEMOANTY B H3BEPKEHHBIX TOPHLX MOpOAAX.
KPHCTANIHYECKHR ClaHLax.
0y Turannr, CaSiTiOg, M. cuct. Becupernnil, wearosartiit, 6yporarwift. Slcmad cnaitBocTh
o (110) non yraom 46 ; asoHuukn no (001). TlaockocTs ONTHYECKHX OCEH B MAUCKOCTH
:HuMeTpHi. Ouenb CHABHOE CBETONPeJOMIEHUE K ABynpesomaenne. n,—1,907; n,—n,=0,124;
V' = + 27 . CuapHas pucnmepcusi onTHUeckHX oceil p > v. Bropocrenensas COCTaBHas 4acThb
AYORHHLIX TPAHUTO-IHOPUTOBBIX [npeoGranaer (123), koEBeprooGpasubii] Hu  (QOSHTOBBIX
[rocneacteyer (011)] mopon. B ammesutax, TpaxuTax; B KPHCTALTHYECKHX CJaHUAX.
: Tomcouur, (Ca, Na,),Al,Si,0,q + 5H,0. Pom6uneckuii neoaunt. Becusethnit. JincTouku
M arrperatel. SicHas cpalisocts no (010) m (100). 1, = 1,508; Ny —ny = 0,023: 2V = 4 54%,
. 3pax raasuoil sousl . B nycroTax GasaabTcs. \
i Tpemoaut. Ynerwlii H3BECTKOBO-MarEe3HaibHbIH MOHOKAMHWuYeckuit amdpuGoa. Cwm.
AMdubonst.
: Tpuaumur, SiO,, ncepnor. cucr. BecllBeTHble MeCTHYTOABHbIE TAGAHYKY, CrpyNNHPOBAH-
HHle B uepenuueoOpasusie arcperathl. Caaloe caeTonpeloMaeHHE H AByNpeloMieHHe.
My =147, n, —n, =0,004: 2V = 4 40 no 70°. B nycrorax H B OCHOBHOH Macce HEKOTO-
~ PHIX naB.
Typmanun, HgNa Al B,Si;,044 B H30MOPHHOM CMeII€HHH H C 3aMe-
H,Mg,,ALB §il,u,, wenuem Na IuTHEM M KalHeM W He-
HyFe;aiAl10BySiys O J 6oablioe KOAHIECTBO (hTopa.
lexcaronansuo-remumopdunft, [IpHamaTuyeckue u creGenvuyarthie KpUCTANabl H arrpe-
rathl. Llger Gvpuift, kpacHoBaTwil, senenwd, wentwd, cuunil. CHABHBII NJAEOXPOH3M H
aGcop6uug. UYacto aHoManLHas ABYOCHOCTH. 71, = 1,632 — 1,685, n,—r, = 0,017 — 0,034.
B kucabix n3penieHHHIX FOpHHIX NOPOAaX, B AANTAX, NEMATHTAX, B KOHTAKTAaX, BO MHOTHX
KPUCTANNMYECKHX CHAHIAX.
¥raucroe pemectso. Henpospaunsie uepHwe 3epHa, naTHa, Nwae. He pacrtsopsercs
B KHCAOTAX, NPH CHALHOM HPOKARUBAHMM Wcuezaer. B ocajouuux nopomax u B xpacTanau-
HECKHX CAaHUax.
Ypaaur. Poropas o6Manka B Buxe ncesnoMopdosnt mO aBruty B npouecce MeraMop-
’ﬂmsaunn HeKoTOpLIX rabGpo, mopdHpuTOB (YPaAUTOBLIT NopHHPHT) U ApP.
- Dagaur. HKeneauctn#h osusun. Peko B u3BepKenHHX nopoiax. B mnakax ROMEHHLIX
neveit, Cm. OausuH.
Pucraunt Pazdocth anunora ¢ GoabliuM cofepwanuem wenesa. Xapawtepuayercs
CHNBbHRIM 1BYNpenoMiaeHneM H 0GuKHOBEHHO CBETIONeATOH okpackoil. CM. Jnudom.
daoronnt. Marneanansias A0, OTIHYAAACH ©OT Hopw.anbﬂoro GHOTHTA MaAbIM
coxepxanneM Fe u Gosee cseT/oit okpackoii. B KpHcTansMueckux caaHuax.
Goperepur. Huero marnesvannuuil oausun. Cu. OaueuH,
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_Xanuenow, Si0, BecuserHse MAH HEATOBATHE KOHKPEHWO3HEIE MacCH (Hamp., B OKa-
MeHeJI0cTAX) W BuinoaAH<HHA nycror (B ManmesbwTeiinax m np.). C paauaibHO-BOAOKHMHCTON
CIPYKTYpOil coenwmena 9aCro KOHUCHTPHYECKH-CKopaynopatas. CeetonpejioMiaenne # ABY-
upeIoMAeHHe, Kak y KBAapua. 3uak raasHoi sonsl 4. '

Xnaoputel. Hsomoppuwie cmecu Sp u At, rme Sp (cepnentun) — H,Mg,Si,04 B At
(ameant)—H Mg Al;SiOg. M. cucr. (aucrouku, wemyhkn). OGaraganr coepuientofi cnaduo-
cTeio no (001). [laeoxpouunsl ¢ npeoGraganueM 3eaeHOH M IKeITOBaTo-3edeHOH OKPAcKu
(umoraa crne-serenvie). — [lenmnH.  Sp;At — SpAt, caabo apynpesoMasioman pasHoCib.
,=1,517; n,—n,=0,002:44-2V Maa. 3HAK KpHCTAaANa M TAABHON 30HL . [loracanue nouTH
npsamoe. — Kauwnoxanop, SpAt— SpAt,, passocTh ¢ Goree CHALHBIM ABYMpesOMIEHHEM,
1, =1,586; n,—mn,=0,011; 4+ 2V or 0 o 90°. 3uak raasuoii 3066l —, [loracanue Cny =2—
—90 . — XJOpHTEl PAcMpOCTPAHEHL B KPHCTAMIMYECKHX CAAHLAX; B H3IBEPHEHHHIX TOPHH Y
MOpOAax MOABAMIOTCH, KAK MPOAYKT pasioxeHHs GHOTHTA, NHPOKCEHOB M np.

XpusoTun. Borokaucras passocts smeesuka, H,(Mg, Fe);81,0,, p. cucr. Tlokaszatens
npeaomaenns okoao 1,54, n,—n,=0,013; + 2V man. 3Hak razsioft some +-. [lpoaykr mera-
MOpQH3aUMH OAHBHHAa H MHPOKCEHOR, ncesnoMopdo3bl MO ITHM MUHEpaiaM.

Xpomur, FeCr,0, m. cuct. Meikue OKTa3APBl ¥ 3epHUCTHE Maccs OGypoBaTo-uepHOf
OKPacku B AYHWTAX, NePHIOTHTAX W ApP. H3BEPWEHHHLX MoponaX, 6oratLix Marfesneit u kene-
30M. B oueHb TOHKHX WAH(pAX NPoCBeYMBAIOT KPACHOBATO-GyphiM uBerom. n = 2,07 no 2,16.

HMeomurel. Cpynna somusix ami0OMOCHAMKATOS wmeaouel W uleaounsx 3emens, Bee
NS0ANTHl BECUBeTHb, 004aai0T crabhiM cBeTompenoMiaeHHenM (caabee, yem y KaHan. 6anb3aMa),
paanaraotcs Kucroramu. O0Opasyior NMPOLYKTHl PA3N0NKEHHA NOAEBLIX LINMATOB, HEdenrHHd H
Np. H BBIMOJHAIOT NYCTOTH B rOpHLIX nopojax. Bawuefimue noponoo6pa3yiolye HEONHTHL
AHAAbI UM, HATPOAHT, TOMCOHHT, AECMHH, refifaHOINT.

Hnpron. ZrSiO,, k. cucr. Beciserasle npU3MOUKH € CHALHLIM CBETOMPENOMACHHEM W
CHIBHLIM K€ MOIOKHTeAb4bIM NBYnpesoMicHnem. 7,=1,831; n,—n,=0,044—0,062. B rpanu-
TaX, CHEHWTAX H [pPyruX HHTPY3HBHLIX MOPONAX, a4 TAakwKe B rpaHuTorHeficax. Braouenns
HHPKOHA B OHOTHTE, OKPYIKEHHLIE MICOXPOHYHBIMH OATHAMM.

Lonanur, HCa,Al;Si,0,, npumecn FeO, Fe,0, Mn,0, Becusernsie nprsmsl 6es
KOHEYHBIX rpaHell n crebeabuarbie gopmsl. Cosepuiennas cnaiinocth no (100). HenpasunbHas
nonepeyHas oriesbHocTb. CuabHas gHCNepcHsa omf. oceil H aHOMaNbHas HHTEpepenunoHHAN
Okpacka. n,, = 1,72} n,—n, = 0,005—0,009. [laockocts ont, oceii ocelt or9acTH connalxaefn‘.‘:
€ cosepuwiedHoft cnaiiHocThio (Torma p<Cv), OTYACTH NepneHAUKYAApHa nocaelHeit (TOria
p>v). 2V ot 0 1o -+ 60°, Goanure BO BTOP ‘M cayuae. 3mak raasHoft 3ouel —. Ilpoayxrs
Pas3nomeHua OCHOBHLIX nAaruoknasos B ra66po, mMadasax u HeK. 1P. H3BEPKEHHBIX MOPOAAX;
TIaBHaA COCTABHAA YacCTh Tak Ha3. coc clopurta. B amdpubonnrax. :

Hinunean, RURNLO,, rape RI—Mg, Mn, Fe n RII—A], Fe, Cr, Mn. n. ¢ ner. Okra-
BApPH W 3epHA, OGecnserHble, 3eneHoro HWiaM Gyporo upera. Bbicokoe cBeTonpenoMieHHe:
n=1,72—1,80. B gpucrasrnueckux clavuaX W KOHTAaKTHbIX HM3BECTHAKAX, PEXE B OCHOBHBIX
H3BEePHEHHHIX MOpoaax, : ? :

Illenounpie nosepsie mnarel, [Moxessie mnatw, Goratsle 11109aMH: OPTOK/A3, MUKDO-
KAHH, aHOPTOKAA3, annGut, neprut. [IpH KIaccHHKALMH, TOpPHHX NOPOA OHH NPOTHBONOAA-
rawrcsa Hsnecmoao-uarpuesuu NnaarpoKaasamM.

Jpauannr, Na,, (CaCl) (CaF) 5 (Si, Zr)y05e TPHroH.-poMG0o3ap. po3oBHi, B mande
Gecusetnbiit, 1,=1,610, n,—n, ot 0 10 0,004, B nedeannoBuX CHEHHTAX.

ArapaH. llesounnl nupoxcen. CM. [Mupoxcenst.

Aueoant. Hedeaunm ApesHHX HHTPY3HBHIX TOPHHIX DOPOA, CJ€rka MyTHHIH M OoKpa-
WIEHHBIH 0T HOBOOGpasoBaHMil B weATHl HAM 3eNeHOBATHLIN UBET, JHPHbIH 61eCK.

duurmarut, Fe (Si, Ti) O. m Na (Al, Fe) Si,Q4, 7. cuct. Bauzox k menoynsM amiu-
Gonam, HO ¢ yraoM cnaiigoii npusMut 114 BMmecto 124 . [laeoXpoH3M OT KpacHO-A0 TEMHO-
6yporo neera. [liockocTh ONTHueCKHX oced (010); Goabiume yraol nmoracanus. nmn,, = 1,80;
Nty —n, =0,008; 2/ =1-32°. B uedenHHOBHX CHEHHTAX.

AducraTHT. PomGuuecknii nupoxcen, mnourn He coaepwamuit FeO. Tloaoxkutenssbit
3HAK Kpucrasia M raasmoil 3oun. Cwm. [Tupowcersl. :

doupor, Al(SiO,),(Al, Fe),Ca. CaOH. m. oner. Croatukn u sepua. Copepuiennas
tnafidocrs no (001) w scuas mo (100) noa yraoMm 64 x nepeoii. IlaockocTs onTHYECKHX
OCCli B nAOCKOCTH CHMMETPHH (NepfieHAMKYaspHO CcoBepmeHHofi cnafimoctv). Pasmoctd,
Gorarue WeJesoM, o6pasylor dHCTAWMT, 3eICHOBATHIN, [Aeoxponunmiit. m,, = 1,741:
Ry —n, =0,032; 2V = — 74 —90°% p>v. Pagunocry, Genuple Fe —KAHHOULOHU3HUT, Gec-
HSETHBIA. 7, = 1,718; n, — n, = 0,008, 2V = 4-80—90; p<{v. K1HHOUOM3HT H SMUAOT
94CTO B OJHOM H TOM Ke 3epHe, B BHAE 30H HAH HENPaBH/JbHLIX B3aMMHBIX npopa(:'raanﬁ.
OTHero moayvaetcst mecTpas WHTepdepeHUMOoNHAs OKpacka. InuA0T ofpasyercs npH pasio-
WEHHH nHpokcenos, aM(nb0/0B, NAArHOKAA30B (COCCIOPHT) M np. B M3BEPKeHHLIX TOPOAAX.
B kpucrasauyeckux crasuax.

%
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et ﬂonuoxpncranamecuoeHﬂaﬂOKpnchmaqecuoe caoxenune , b5

v 2b. Uonyxpucrannmeckoe IVIOTHOE  CIOMEeHHE (nopqmpoaoe,

WHOFAA NOPHCTOE) . R il o oid el e e DY
2¢. CrexaoBaroe A SR e ol S O
245 3eMAUCTOS CADMEBHE . .« . o + 4y 57y 5 s LT T e e e
1b. Caoncroe MAH CAaHIEBATOE CHOWEHHEe . . + + « . . . . o B9
2a. SlBHOKpHCTaAAHYecKHe nopoabl (vacTo mosocathie) . . . 59
2b. [lroTHOE cnaWueRaToe CiaOXKeHWe, CKPHTOKPHCTalIHYeckoe . 60
1c. OGAOMOUHOR CAOMKEHHE . ., i + .y o o o/ o a's as « o 280
2a. I'pyGoobaoMoynOe CAOWEHHE . . . . . g RS . .60
V 2b. Cpegnee H MeAKOOGAOMOYHOE CAOMEHHE . « . . . . .« « 1 6O

la. MaccHBHOE CaOXKeHHEe

3a. [lopoaa cOCTOMT M3 KPHCTa/IIMYECKHX MHHEpanOB;
PaBHOMEPHO3EPHHCTOE C/OXEHHE,
4a., B pacnpeneneHHH COCTaBHLIX yacTeil Her ocoloH
32KOHOMEPHOCTH,
ba, [Topoma COCTOMT M3 HECKOJLKHX MHHEpanos.
Q"{'f' 6a. Ectp xBapu.
B p 7a. llgeTHele MMHEpPAABl COBCEM HJAH MOYTH
COBCEM OTCYTCTBYIOT.
8a, Me/fKO3epHHCTAA WAM MAOTHAasw , . . . AIVIAT.
8b. Kpynnosepuuctas — . . . . . . . . [lerMaTHT. ANSCKHT.
. 7b. llpeTHele MuHEpaasl NPUCYTCTBYIOT B 3d- !

MeTHBIX KOJIMYECTBAX , .« + + + « « » [pannTOHAB (FpaHATH,
= Anamennutel. pa-
HOCHeHHTHl. I'pano-
nuopuinl. Ksappe-
Bble JHOPHTHI).

6b. Ksapua wer.
7a, Tonepble wWnaThl H IBETHHIE MUHEPANHI.
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8a. LlpeTHmX MHHEPANOB  CPaBHHTENBHO
maqo (#e Goabuwe 1/, mo o6memy).
~ : 9a. Ceer/oOKpalleHHble nopoasl . . . . CHeHHWTLL.
9b. 3enexomateie mopoAst . ., . . . . JHOPHTEL
8b. Llgetno#t cocrasno#t wactm muoro . . Ta66po (Hopursi). IMo-
JEROIMTUATORBIE AM-
¢puboaurs!.

7b. Hedenun, monesuie winatsl ¥ LBETHBHIE MH~
HEpasIsl, o
8a. Hpernux MuHepanos Mano (He Gonbiue ’
1/3 no ofveMy). . . . . . + . . . HedeAuHOBHIE CHERUTH.
8b. LigetHoH cocraBHOft uacty MHOro . . TepaaHThl,
7c. Hedenun c nupoxcenom . . . . . . . Wioant.
7d. liperHble MuHepaiwl, Ges MOJAEBHX LITIATOB
n Gez nedenuna.

8a, Crpanatom . . . . . . . . . . .Oxnorursl, [Ipanaro-
Bhie aMHGOAHTEL
8b. ComnuBuHOM ., . . . . . . . . . .[lepEnoTHTH.

5b. [Mopoaa COCTOHT LEAHKOM WM TIOUTH HENHKOM
H3 OZHOrO MHIepana.
Ga. Msirkas, 4epTHTCA HOTTEM.
7a. YXupHas ma oulyns, 5
8a, OGuiyno cepo-3eseHoro ugera , . . . TadbK # ropmeddbli
kamenb (¢ xJopH-
. Tom).
8b. Temnozenenufi ciaHuesartnli . . . . . TaabKOBBIH caadedm.
7b. HemupHas Ha oOlLyMs, CBeTI00Kpamennas . Tume, =
6b. Cpensieit TBepAOCTH (IETKO L@PANAETCH HOXOM).
7a. PacrBopseTcs B BOfe, codenas na Bkyc . Kamennasa coas. Cuab-
sunut. Kapnannnr.
7b. He pacreopsieTcsi B BOJe, BCKHITAeT C KHC- :
nOoTOH; 3epHMCTH Wan kpucraniuueckuni, Kpucramnmueckmii us-
. BECTHAK, MDPaMop.
7c. TemnookpaieHnas; 6e3 cialHOCTH, He K-~
IHELE ot e MR e e 4 L S e e
6c. Teepmas mopona (He uapanmaercd uid c1a6o
11ApamaeTcsl HOXKOM).
7a. Ilopomoolpasyomui Muuepan Ges cnafi-
HOCTH.
8a, MMopoaa we mapanaercst WAH c1abo wa- X
panaercs KBapLeM, MeJNKOKDHCTa/lInye-
CKas, WHOTZA [VIOTHAA; OKPacKa 0GLIYHO

& CHETHANRGIVEIT 0T s U K papneT,
8b. Llapamaercs ksapuem; seneHas, pixaso-
Gypas NpH BhIBETPHBAHMH; CNAHHOCTH

OICYTETEVOm L Bl s oy ., . &, .+ ByBRT:

7b. TlopogooGpasylomuit muxepan co crafi-
HOCTHIO WIH OTAeABHOCTBIO.
8a. Xopowas cn2HHOCTh, 4¥acTO Wrpa uee-
TOB Ha MJIOCKOCTAX cnafiHocTtH, JIBofHu-
KOoBas wiTpuxoska ., ., , ., , . , . ., Jlabpapopur. AnopTro-
3uT.
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8b. Porosoo6mankosas cnafinocts (124°),

YepHLIe WM 3e/ieHOBaThie TAGIMUE M

NPH3MOYKH . + . + - . + - +« .+ . » OpAGAEHANT.
8c. IMupokceHosad cnaﬂuocn. rpy6as ort-

neasHocte no 010  temMHOOKpaueH-

HE 5 80 S e e,y et i e g S ST M OXC O IR

Ab. Ulaposas cTpyKTypa.

DA PRSI REAPI 7o L i e i e e e e A PO BUR P PRHINY.
5b. Her kapua . . . . . . .. .. . . . .[lllaposoe ra66po (Ila-
poBOH AHOPHT).
4c. [lonocaras cTpykTypa (uepesopanue
C/I0EB Pa3JHYHOTO COCTaBa).
B, TECTE KBAPIL & % %l e o sNw o e e v e o FHeHcs: o FHelcorpas
uut. Fpanynnut (ceer-
Awii, cauBHOH, uacro
¢ rpasarom),
abie Her wgapiia: oo Bl i o s e oaecaroe ra6épo
(IonocaTuitt  dope-
nenmrreiin). Tlonoca-
5 THi HedeaHHOBBIH]
cuenar (Muacknr).
5c. Kpucrannuueckue cnanumt — cM, c¢¥p. 59,
4d. ITermatruroBan cTpykrtypa (mpopacra-
HHE MOAeBOrO 1INaTa KBapuem) . . . . . . . IlHCBMeRHBIfi rpaHHT.
4e, OduroBaa crpyxrypa (nauomopduuit
IJIarioK1a3 Kak' Gel TmpopacraeT KceHOMopdHLIe
BHIAGJIEHNA MAPOKCeHa) . . . . . . . . . . . la66ponnadas. Hoxe- .
DHT.
3b. Kak 3a, Ho HenpaBHAbHOe YepeLOBaAHME
Y44CTKOB pasnuduoR xpynuoctu sepra, Takcur.
3es Kak 3a, nonopdHpoOBHAHOE CIOKEHHE.

4a, Bctb kBAapL . . . . . . . . . . . . . . .[pannroBnil mopdup.
' Ksapueenti  nop-
dap.
4b. Keapua wer . . +. . . . . .. « . + . . CHesnuroBnii mopdup.
i Fagoponopdupar.
4 JuopaToBbii mOp-
: tupur.

3d. OyeHb MenKO3epHHCTOE (MHKPOTPAHUTOBOE
H T N)cnoxeHnue (pa3meps 3epeH He 6O/biile
6yNaBOUHON TOJOBKH MAW MPOCAHGTO 3epHa).
4a, Msarkas nopoga (4eprurcs HO)KOM) BCKHIMAeT ¢
CRMEROPOR . T . . . . .Hasecrnaxu (Mpamop).
4b, Teepnas mopona (He qeprm‘cs AN cnato yep-
THTCH HOMKOM ).
5a. Ceernooxpamennasn nowrn 6e3 1BETHHIX MHHe-

PAIOB v G . e AR s s AT,
5b. Causnas nopona rmomaﬁ, cepas, 3eJeHad,
TEMHOOKpAIUEHHA% . . . . . . + » . . . ., KOATAKTHBEIE POTOBAKME
(HexoTopple  KBap-
ILHThI).
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- 2b. Moaykpucmarsuneckoe naomnoe caoocenue (Iopghu-
posoe. Hnozda nopucmoe)
3a. OcHoBHas Macca o4eHb TUIOTHAS,, MHOTAA MOPHCTas,
¢ BkpamieHHsAMH Gollee KPYNHBIX KPHCTaMNoB,
4a. Cpean BKpan/eHHHKOB ecTh kBapil. OcHosHag
Macca CBeT/OOKpamleHHad . . . . . . . . . .Jlunaputel. Ksapuessle
: nopdupsl. Jauutsl.
4b, Bkpannensukn: moneBo#t wmart, MHPOKceH, amdu-
604, 6HOTHT; MOPO3Hb WIH coBmecTHO. OcHOBHas
Macca OGHYHO CBeTNOOKpAEHa, pexe TemMHocepas AmmesutTsl.  JaumuTel.
Moppupsr  (vacTs
6a3zannLToB).

L8

4c. Te we BKpansieHHuwkw, uT0 H B 4a, K HHM MHOrIA
npu6GaBAfIOTCH  BKPanJeHHHKHM onuBuua. Temuo-
OKpaleHHsle OGBIMHO TUIOTHHE TMOPOAR . . . . BasaaeTwi.
4d. Bxpamseuunky — wedesun wau gefuur . . . Ponoaatsl. Jlelinuro-
¢ups ¥ T, I,
4e. Cpenu temHOH adawHTOBOH OCHOBHOH MaccHl ny-
C€10THl H MHHAAQAHHB!, BHIMOJHEHHLIE BTOPHYHBIMH
MHHEDANAMH . . . . & + o o & o & « « «» . MangenbpmTeHHDL.
3b. Bkpanaeunukos Her,
4a, Cpersinie mopojsl, MOPHCTHE HAH MAOTHBE . . . Jlumapater.  JaoaTbl.
‘AHIe3uTHI,

4b. IlnoTHule TeMHEIe MIH YepPHHE MOPOJIBI C 3AHO3M-
CTHIM H3/IOMOM . . 4+ « "« o« » s o« « + » «PasansTh. AHIE3UTH

(uactbio). POHOMMTHI. &,

4c, Jlerkas mopucras cBeTJOOKpaIUeHHas (nAaBaeT Ha
Ty o) SRR e SRR S R AR S By T i
8c. Ocxordas macca co chepoaHTaAMH HAH MOYTH CIUIOIIB
cocrosiuasd M3 ceposntos ¢ HeGONLIIMM KONHue-
CTBOM IIeMEHTa.
4a. He Bcxkunaer ¢ KucaoToft. \
5a. Ceeraan, moutu Geaass wnv vepuas . . . . . CheponHTOBBI JHna-
pur. [epaur.

5b. 3enenoearo-cepsie, 3eneHbe, hHONETORLE, OypLIe

IAOTE o Ty e TS e A e s BN TR

Sc. Oxpsxoro upera (mapawomme) . . . . . . . QoNATOBMIl XKeEJe3HAK.
(Magmerra).

4b. Bekumaer ¢ kMCAOTOR . . . . 4 . 4« + . . . OoantoBmii (mu30AH-

TOBHI) - H3BECTHSAK.
: HKpaAHOH  KaMeHb.

FopoxoBelii KAMeHb.
2¢c. Cmernosamoe cA0dCEHUE

3a. TlnoTHoe CHJIOLIHOE CTEKIO,

4a. Bneck crexaamua# . . ., ., . . ., . . . . .O6canHan,

4b, bneck WHMpHHH . + « . . . v « 4 « « . . . CMONAHOH KaMeHb.
3b. IlysnipyaToe, MEHHCTOE . . +» + + & . + . . . . [Ilem3a.
3c. Enunvunnie MeIKHE BKDAMJIGHHHKH B CTeKAOBATOMH

OCHOBHOR MacC€ . . . + + + + « &+ & + » » o .Jlunapur. Janur.

2d. 3emaucmoe caoxcerue
3a, Msrkag noposa (uepTHTCA HOrTeM); ¢ BOJOH maer
NaCTHYECKYD MACCy; He BCKMmnaeT ¢ kucaotoit . ., Kaoawn. Cammwl.
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- 3b. Cpenneil TBEpAOCTH.
43, Beknnaer ¢ kucaotoh . . . . . . . . . . . Mex. Mepreas.
BN EIC BCIGATIACTY L a0 ie uiin S oes v s 6 s & e TPCLER,

Ib. CnoucToe WM CARHUEBATOE CHAOKEHHE

- 2a. Slsnoxpucmanrsuteckue nopods (4acmo noasocamsie)

" 3a IlopoXa COCTOHT H3 HECKOMBKHX MHHEs
panos.
4a, C xpapuem.
5a. Ectb moneBwe wmathl . + « « o « « « . . [Hefichl,
5b. Her nonesnix mnaTos.
6a. Keapy wu nperusie MHHepassl (WIH MYCKO-
BHT)

CJAHLbI.

Bble ClaHUBbI.

bl
Te. Yenesnuil Gneck (Weneapas CalONKa) WM

Ta. Ksapu w cn10/8 . +» + + » + « . + . . CHIONAHBE CAAHIBI
7b. Keapu n amdubon. . « . . . . . . .PorosooGmanrospe

Tc. Keapu M XJIOPHT . + & » « « + « . . « KBapueroxnopuro-

MATHETHT H KBAPU . . . « + « « » » .« Ylenesocawnkosslit
cnanén. Hrabupur.

07

7d. Keapu ¥ nupokceH . . . . . . . . .[lHpOKCEHOBHE CHaH-

- MarneTnToBRI caa-
| % Heu,
6b. Keapuessie mecumnkn ¥ uement (o6romou-
I HHE CTPYKTYPH) « o o « & o « o o+ » o « Jlecuannxy.
4b, Bes kBapua
I 5a. ITopoasl CAOMKEHHI . fIOJIEBEIMH 1IMATAMH M I[BET-
i HHMH MuHepanamu (cpenHeli TBepaoctH) . . . [loseBommaToBbie aM-
| ¢uboanTn, TaAKWKE
nojocareie ra66po
H moJocarbie Hege-
NHHOBLIE CHEHHTHI.
5b. Tlopoant COCTOAT H3 3epeH KalblUHTA H IBeT-
: HEIX MHHEPAZMOB . . + « . & o « + « + . . H3BECTKOBBIE CJAHIBI
5c. Topoast ouenh TBepnee . . . . . . ., . . Hawnak. Haxpaxosbilf
cllaHen,.
3b. [Topona cocTOUT LEAHKOM HJAU NOYTH
HeAHKOM W3 OZLHOTO MUHepaa.
4a, Markas (4epTHTCH HOrTeM).
ba. YKupHas Ha owmynb, cepo-seneHOro uBera ., . TaabKOBBIH cAaHel,
6b. He sxmpuan, ceermaf . . . . . « « . . . . ADC. AnebGacTp.
4b, Cpenuefl TBepaOCTH
% 5a. Bckunaer ¢ kumcnorod . . . . . . . . . .HspecrHaku. Mpamop.

6b. He Bckunaer.
6a. Crpyktypa sepHuHCTan
7a. Markas mopoaa . . . « » o « « + o« « AHFHIPHAT.

7b. Teepnas mopoja, 06wUHO TEMHaﬂ . . » KpemHacTRI/i chaHew.

6b. Crpyxrypa deluydyaTas Wiy TOHKONHCTOBASR
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7a Cééabaene-ﬁan 6 « e 4 4 s + « . .XnopHTOBBIi CNAHEL.

7b. Temuan
k 8a, IMnornas, vepHags . . . . . . . . . [MHHACTHIH caaBelu,
8b. Baectsiiie JAMCTOYKH H HellyHKH Crio-
BEGLAT Y iRt R E Tl SR ek, Ctroline R 'cxanet
8c. Tlopoxa COCTOMT H3 TEMHBLIX 3e/IEHEIL KK
YEPHHIX NPU3MOYEK . , . . , . . . POroBooGMAaHKOBbIA

craneu. Ampuboanr.
4c. Tlopena Teepmas (He UAPANACTCA HOXKOM) 4aCTO
BREEBRI G e, e e e et v e ol o o EBROUET SN KON, Y
CThlii KBAPUHT.

2b. [lzomuoe caanyesamoe cAOdCeHUe, CKPWMOKPUCIAL-

Alnecrkoe ‘
3a. Bekumaer ¢ KMCI0TOR . . . . . . . « - . . . W3sBecTHaAkn (M Mepre-
JHCTHIE H3BeCTHS-

KH). M3BecTROBBIE

CcAARNBL.
3b. He Bckumnaer. : ,
4a. Cpenueft TeepmocTs (112panaeTca HOKOM); TeMHO= .
cepule, UuepHEIe.
5a. C meqKoBHCTHIM GMeCKOM . . . . . i . » . PHIIHT.
5b. Bes menkopucroro Gaecka, TemHas . . . . . [JIHHHCTBIA cJaaHel.
4b. Teepaste moponw (e uapanawoics HOXoM) . . . Femmedauntsl. Ckap-

upl, swmbi. Kon-
TAKTHbIE POTOBHKO-
puie caanusl. Kpem-
HHUCTHE CHaHNBbl.
YacTeio rpasynuTht,

po

2c. 3emaucmoe caoxcerue (nopods aezko Mapaomes)

3a, Beknnaer ¢ kucnotof . . . . . . . . . . . . Mex. Mepreas.
3b. He Bckunaer ¢ xucaoroft, 4
4a. Markass nopofa . . . . i + + « « o« « . . . Kaonun. Fanasl. Box-
CHT, OTY. TpemeJ.
ROSERBREAR ol N [ e e e R PREBGES ;
2d. Cmexaosamoe caoxcenue . . . . . . + » . . . . IBTAKCHTOBEIE AABHI.

1c. O6aomouHoe CJIOEHHE.

2a. {pyGoob.aomoyuHoe caoxcerue
3a. Oxpyrasie okaranune o6noMku (ranbkH), CBI3aHHHE, :

MBI o e S e s O BT oM e T
3b. OGnomku yrnosaThie, cBA3aHHLE HeMeHTOM . . . Bpexunu.
3c. Corepwienno paanpobnennas, Ho He Tsepias nopoza. Mumouuts.. Bpexdun
TpeHus. "

2b, CpedHe- u MeAKOOOAOMOHHOE cA0NCEHLE
3a. Tlopona cocToAT W3 KBAPLEBWX NMeCcYWHOK, CBA3aH-

7

BRI - TONISITOMEE (v U e RS 8L 5 b ey Tl ecaanime -
3b. Topoma Gonee uaH Mepee Gorata YrAQBATHMU 00- o
JIOMKaAMH J1aB, ’ A
4a. OGnomMKM MEAKHE . . . . . . . . . . . . . ByJgaHH9eckue 'ryq)u.“
4b. OGromku KpynHele . . . . . . . . . . . .ByJkanudeckue 6pek-
9.
-a' 1

€0



3c. IMopoxa cOCTOHT W3 OKPYI/EHHHWX 3€PeH, CBA3AHHBIX

LEMEHTOM. ’ ‘
4a. Oxpamoro usera (mapaoume) . . . . . . . . OoautoBmit  Kenes-
HAK.
4b. Bekmnaer ¢ kuenotof . . . . . . . . . . .Ooanrowit (Mn30nH-
TOBbIfi) H3BeCTHAK.
~)‘~ Hxpanoil kaMenb.

4 /
lTpusoncenue

BHELIHHUE MPHU3HAKH BAMHEMAIIUX MOPOIO0BPA3YIOMINX MHHEPA.HOB‘

Y 1. Keapu. Becusernelil wan craBookpawennmit, 6es cnafinoctn. Teeprocts 7. He maa-
BHTCA 1. T, TP. H He paziaraeTci KHCAOTAMM. |

v 2.Toaespte muarsl, bexbie uan caaGookpamientsie. AHOPTOKAA3 u Aabpanop HEOrZa
TeMHLIX BETOB, ¢ LBETHOW urpoip. CnaitHocTs mo (001) W (010) nox yraom okodo 90°, ¥ naa-
~ rHOKAa308 Ha (001) nBolEMKOBAA IWITPHXOBKA, OTCYTCTBYOUIaA Y opToksasa, Teepa. 6.

3. Hede imn. Mo cserion okpacke u Mo OTCYTCTBHIO CMAHHOCTH MOX0X Ha KBapl, HO
obaanaer Meunbluei TBeppocreio (B), MErKO NMAABHTCA M pasjaraercs KucAoTamu. JIerko BoiBe-
TPHBAETCH, OTIEr0 Ha BLIBETPEJOH CTOpPOHE HeelIHHOBHIX NOPOX MOAYYAlOTCH YIAyGAeHHS.

4. Jlefiuur. DBecuserdsie KpHCTalaWKM KyGugeckoil cucTeMnl (rpanewnosgpsl), pesko

. BBUISAAOUIHECA HA CBETJAOM HIU TeMHOM CbOH.e NeiiuuToBoM nopoaml, BWIK!‘IEH!:ISI ABrHTa WiIR

CTEKAA.
v 5. Caronst. JIncrouxn, TeMuwie B ciyvae GHOTHTA MAM cnabo3eneHoro UseTa y Myc-

- KoBHTa. JIncToukH rubkue w ynpyrae. Teepa. 2 — 3.

6. Ampuboarl. B H3BepKEHHHNX MOPOJAX TeHO3eleHwle Ay Gyphle, MONTH YEPHOTO

), UBeTa. CosepiiedHasy MpH3MATHYECKAan CNad#HOCTh MOX yraoM 124°. B KpHETAATHYECKHX CAaH-

1ax HabronaioTcs ceeraple (Csetsosenednie) aMmn6oan (axrunonur). Teepa. 6.

7. Mupokcennt. Llger npubausatesvio, kak y apdmbonos. CnaifHocTh MOR yraom
87°, 1O MakpOCKONMMYECKH OHA MajO coBeplleHHasd. J[uaisnar u poMOHYECKHE HNHPOKCEHB
rAyGMHEHBIX TOPOX CBETASE OKDPAamIeHH, ¥eM ABrHTH, W B BHX A0pOWMO BHpamena rpyGo-
JAHCTOBATAS OTAEALHOCTH Mo (010); IMCTOUKH C NEepAaMyTPOBLIM G1eCKOM M IPOAOJBHOH WTPH-
xoskoil. Teepa. 6.

kv 8. OauBud. Temuoserennif, 6e3 cnaiiiocTu. Kopa BHBeTpHBaHHA ¥ OAHBUHOBEIX MOPOX
piaBo-KpacHoro usera. Teepa. 6.
v 9, 3meesyi. 3eneHndl ¢ MacnREBIM GNecKOM, TOHKOAWCTOBATHIL (AHTHrOpUT), cTe6eas-
yarThlil (XpH30THa) WaH naoTHui. Tsepa 3—4.
v - 10, Xnopatsl. Temuoserense JANCTOMKE THOKME, Kak Yy CAlOAH, HO HE YIpyrue,
BEpL. 2—3,

<

11. TanbK. JIHCTOUKH ¢ nepramyTpoBbiM GAECKOM M IVIOTHBIE MaccH, GECUBETHHE HAH
cilabo3eneHnie; WHPHL! Ha oltynh. Ouenb Marok. Teepit. 1. ;
: 12. I'panatel. KyGuueckoil cucremel: rpaHaroapsl H 3epPHa KPAcHOTO, pexe 3e1eHOro
uay Yepuoro usera, Tsepa. 7. 3
13. Kaoaun. Markue 3emancThie Macchl, Geable (KaoauH coOGCTBEHHO) HAM OKpallleHHLIE
(rammn). He naasurcs; npu npokaimeagum, nocie cMadupanus pactsopoM Co(NOg),, cuneer.
14. Onan Jlergue mopucteie Maccw (rpenes). Teepa. 6, ;
15. Kansnur. PomGoanpuyeckas cnafinocrs. Bekunaer ¢ kucaotamu. Tsepn. 3.
16. Cuae. Crafinocrs; nractuuxy no (010) ¢ nepaamytpoBuiM GaeckoM. 3emaHcTbie U
%reﬁenmame arrperatol. [IpuMecdiMn vacto oOxpamied B cepwii W ApyrHe HBera, MATrOK.
Bepa. 3—4.
i 17. Aaruapur. 3eprucThle Macchl, Geable WIM CBETIOOKpalIeHHBE, YacTO C KpacHo-
BAThIM JIH CHHEBATHIM OTTeHKoM. TBepd. 3—4.
1 lg Kamennana coab. KyGuueckam cnafiHocTs. PacTsopuma B Bofe, BKYC COJXEHGIH.
Bepm. 2--3.
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TABJIMUDbI 115 ONPERENEHUS U3BEPXEHHBIX WK
METAMOP®HYECKUX MOoPOA MOJA MHUKPOCKONOM

BBEJLEHUE

Jlna moAHOro reoNOTHUECKOrOo H meTporpaduyeckoro ompeneneHus TropHOM
TOPOLI Heo6X0ANMO 3HATH ycnoBua ee 3aJIeraHns, €ee CIOKEHHE, MHKPOCTPYKTYpY,
Manepanorul!ecxuﬂ H Xxumudeckui cocras., Ecan NMepBOHAYaANILHOE OnpeneldeHHe
MopoALl MOMXeT OHITh CHNdHO y)Ke B NOoAe, HA MeCTe €e HAXO0XIEHHH, HaA OCHO=
BaHHH yCHOBHﬁ €€ 3AJIEraHHfl M ee CAO0KeHus, TO OKOH4YaTeAbHOE ONnpeaeleHHe BO
MBOTHX Cay4qasax TpCﬁyET HCC/Ie0BAHKMA ITOA MHKDOCKOMOM: OnpencieHust e CTPyK-
TYPH, T7ABHEIX COCTaBHBIX yacTed W WX OTHOCHTeAbHBIX KoaudecTB. B0 MHOTMX
'cnyqaﬂx ¥ 3TO OKa3KBAETCH HEAOCTATOYHBIM H OKOHYATE/bHOE onpenejieHHe AenaeTcH
Y€ Ha OCHOBAHHH COTNOCTABAEHHHA JOBBITHIX 9THM NyTeEM AAHHBIX C PE3yALTATOM
XHMHYECKOro-aHanuM3a W nepecyeTa ero And [pHBeJEHHA B Gonee HAMIAAHYI0O H
JIErKo ocasaemyio opmy.

HeoGX0AHMOCTS XHMHUECKOrO AHANN3A OCOGRHHO YACTO OUIYNIAETCH MO OTHO-
HIEHHIO K mopoaam nopdgupoBoro crpoenus. Tak, manp., BO MHOTHX cayyasx Ges
XMMHUECKOrO aHa/AM3a He OT/AH4YHTh 6asankTa OT dnAesuTa, 3TOro NOCHeJHero oT
AanuTa H T, IL-

Msyuenyue nopoasl MOL MHKPOCKONOM HAYMHAETCHA C OMPEIENeHHs € CTPYKTYPHI.
C aro#f penvio upenapar paccMaTpHBAaeTCA B NPOCTOM CBeTe MpPH ca1200M yBeJaH-
YeHHH, TIpHYEeM TMepe/BHeHWeM npenapara Ha CTOMAHKE MHKpPOCKOna NpHBOOAT
B roJjie 3pEeHHA TMOC/AeN0BaTEe/bHO pa3nU4HLe €ro 4HacTH; B HEKOTOPHX chaydasx
11oJ1e3no npuéerarb H K NOMOWH TMOJAAPH3OBAHHOTO CBeTa, a nnd yCTAHOBJACHHA
nerasiefl OcHOBHON MACCH MOPGHPOBLIX NOPON U K Gonee cuALHOMY yBenwuenuto. Onpe-
NeAHB CTPYKTYPH!, MEPEXOonAT K OMpene/]eHHI0 TeM Me NyTEM CAaBHHIX COCTABHHIX
yacTed: MoHOMHHepaAbHAd JH nopoaa HWJAH TOJNHMHHEPaNbHAad, CKOJNbKQ T[AaBHBIX
CYIIECTBEHHMX COCTABHBIX 4aCTeH H KAKOBH HX OTHOCHTe/bHbe K@IHYecTBa, Mocnel-
Hee OMnpefgneHHe [ENaercs NepBOHAYalbHO Ha-r1as, a B cay4ae HeO0OGXONMMOCTH
Gosee TOYHHIX KOJHUYECTBEHHWX fAaHuuX — no Metony [enecca-Posusang, npH
nomoin okynspa I'mpmearena wnu  ycosepiuencTsosanuwix  anmapaton Illanaa,
Kuonda n Illeiimana,

3atem C/lelyeT yXe OlNpenesieHHe OTHE/JbHLIX COCTABHBIX uacTeff B NONAPH30-
BaWHOM CBETe METOAAMH KPHCTA/VIOONTHYECKOro HCCAEJ0BaHHA, H HAKOHel, Ha
OCHOBAHWW BCEX STHX JAHHLIX, H caMo¥ MOpomsl

Kak u mnpu Onpene/ieHWH OTAENBLHEIX MHHEDANOB, NONE3HO MO/JB3OBATHCH MO-

CleJ0BaTeNbHO pPa3HLIMH TabauuaMm u nyTeM mepeKpecTHOro omnpejgeseHds npose-
pATE CBOE MNepBOe 3aK/AK4eHHe,
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10!!l’l"lll;.EJlE!'ﬂ'ﬂi TAABHEHIOMX CTPYKTYP B M3BEPKEHHBIX M
ot METAMOP®HYECKMX TNOPOJAX

Kaiou k tabanue

la. Bce cocTaBHBle YyacTH B BHAE KPUCTANIHYECKHX 3epeH
HAH EpuctannoB. Her HH amop(HbIX y4acTKOB,

REMURDORRTON S e e T ey, - B3
2a. OpHoponnoe cTpoeHME MO BCEH Macce MOPOAM. . . 63

2b. HMmeTca yyacTKH pa3nAMHOA CTPYKTyphl HAM pas-
EHSHONO COCTABAN VL o~ 3 4 s et ey ate B0

1b, EcTe muxponutsl uny adasurossie Ran amopdubie
FURCTEN e R e T T T S TR SR TRl

%/  2a. OcHoBHas macca H nopdHpPOBHAHBIE BKpPanAeHHHKH
{uHEFOCROMIGECEREY T el . e e v 0D
2b. INopduposHaHkle BKPANACHHHKH OTCYTCTBYIOT . . . 66

1a. Bce coctasnbie yacTH B Buie KPHCTAMHYECKAX 3€PEH MIH KPACEALIOB-
~ Her uv amopdpupiXx y4acTKoB, HH MHKPOARTOBL.

2a, Odnopodnee cmpoerue no eceli Macce nopods (1o

Beed nuowanu wanda)

3a. Bcee sepHa man KpHcTanannl Golee HAH MEHee ONH-

HAKOBEIX pasmepos (Mpu  HepaBeHCTBe  3epeH

4epefoBaHHe WX HenpasuibHoe) . . . . . , . . KpHCTaanamueckH -3ep-

HHCTaA.

4a, MaccueHO® caroxenne ? ¢ yepenoBaHHEM
PaSHHX COCTABHBIX YacTefl OTHeAbHBIMH Hesle-
JIHMBIMH.
Sa. [Ipu obuieM amroTpHOHOPGDHU3ME IIABHEIX CO-
CTapHLIX 4acTefl Habaionaercd yacTHe# MIHO-
Mopguam 3 Tolt wam wHOA M3 mHX ... . . [lpanumosudnas (I'unu-
IHOMOP(HO-3ePHHCTas).
6. Menxosepuuctoe* caowenne . . . . . . Muxpozparumosas.
5b. CocraBumie yacTH TPYNMHUPYIOTCA Kyukamu . [iomepobiacmuieckan.
6a. Cocragnuie HacTH B BHAE KPHCTANIHYECKHMX
sepen Gofee WM MEHee H3OMETpHUECKUX . [ parobaacmuteckas,
. 6b. Jlucroatoe Ham uemyfigaToe pasBuTHE
BCEX H/JH HEKOTODHIX COCTaBHWX 4acTed . JlenudoGaacmusecwan.
Gc. Mronbyaroe muaM BOJIOKHHCTOE pa3BHTHE
BCEX" MJIH HEKOTODPHLIX COCTaBHBIX 4acTed . Hewmamobaacmute-
cKas.

- 1 MukponuTaMu HA3BIBAIOTCA HroisuaThle WAH MeIKOUpPU3MATHYECKHE KPHCTAMIHKH,
PA3nMYHUMBIE TOABKO NOA MHKPOCKOIIOM.

* MaccusHoe waH Ge3pasnHuHO3EPHHCTOE CJAOKEHHE TaKoH NOPOAL NMPOTHBOMOCTA-
BifieTCq CIOMCTOMY, TAe RabMionaeTcsd nocAoiiHoe "epenoBadie Y4acTKOB PAa3NHYBOro COCTABA
MM CTpPOEHHHA, HIH [apoBOMY; 3Aech He Ha6aoaaerca Husakofft ocoGoit mpaBHALHOCTH B pac-
TONOMKeHHH 3epeH.

I MauomopdHoil (asToMopdHO ) HABKBALTCH TaKas COCTABHAN YaCTh, KOTO-~
paf HMeeT MpaBHAbHbLIE KPHCTAAIOTpadHYecKHe OyepTaHud, anAOTpHoMOpQHOI (KCe-
HOMO P HoOH)—aHLIEHHan TAKHX OuepTaHui.

4 {lon mMesko3:pHHCTHIM ClOMeHHEeM cAeAyeT TOHWMAaTh TaKyl0 SEpHHCTYI0 TOPONY,
OTAe/BHbIE COCTaBHbIE YACTH KOTOPOH SICHO PasnnudMul AWllL B Ayny. 3epna takofi nopoAp
HpHMEpHO ¢ GyaaBOYHYI TOAOBKY MM npociHoe 3epHo. Takue CTPYKTYpbl -XapakrTepHbl AAf
KOHTAKTHHIX POrOBHKOB, JUI5i HEKOTOPBIX METAMOP(QHYECKHX [OpPOA, MIKHJbHLIX ANAHTOBLIX
nopoa H up.
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5c. Faasmsie cocTasHwie WacTH B OGuiem Bce
T e T RO T ST B A
6. nasdble cOCTZBHLIE 4ACTH MMEIOT TpH3Ma-
TEMECKIRY OO 2= g, e ) TR PN

5d. Viamomopduuht  npusmatHueckuit  moneBofi
AT CPefu KPYMHLIX KCeHOMOPHHHIK Bhije-
JeHH#l nupoxcesa (uan am¢pnGonma) . . . .
Se, Ofpacranne OoJee HIH MeHee KpYTIHBIX 3e-
pPeH KOHUEHTPUUECKON JIieHTOR uau 3epHamu
Apyroro MuHepasa . . . .

5f. O6pacranne KpynHuX XPacHHX KPHCTA//IOB
OPTOK7Aa3a CBeTAo3eneHo#l . NeHTOH OAWrO-
kaasa (B rpamurax) . . . . .
Bee cocraghbie  wactd  aal10TPHOMODQHEL,
HROTAZ C H3BHJIHCTHIMH O4epTaHusMH ~(ciao-

WeHHe TMOPOAB MEAKOZePHULTOR) . . . .

L KRR A R

5g.

Sh. Cnownoe mpopacrauue oAHOA COCTABHOH ya-
CTH MHOTOYHC/IEHHLIMH HEZeNTHMBIMH IpYroH
(nanp., oprownasa ksapuem).

6a. Bpoctku racHyT oAHOBpEMEHHO—3aKOHO-
MEpHOE NPOpacTaHHE . . . .« . .

o te g

6b. BpocTKH racHyT He OJHOBPEMEHHO— CY-

HANHOB. NDOPACTARUR " o Vit g
6c, BpocTKH HAaCTOMLKO MHOTOMHCAEHHE!, HTO
ToJyyaercs Bneyar/ieHHe peuwerd . . . .

5i. Bonee unu wmenee cuapHoe pasgpobaenne
ONHOH WM HECKONBKHMX COCTABHHIX HacTeil .

4b, I[Tonocatoe caoxenue (mocrofiHoe yepe-
HOBAHHE YHACTKOB pas3/HYHOrO COCTaBa H/H
ENRCE I b e 0 U T e ke e

5. Mapanaenbno-annehnoe (HekoTOpHIE
COCTaBHBIE YHACTH PACNONOWEHLl B OAHOR nao-
CKOCTH HJIH BLITAHYTHI B OJHOM Ha ﬂpaB.’IEHHH) A

4c, lleHTpuposannoe canoweuune (wapo-
BUAHLIE, JUIMICOMAA/NBHEE H T, 1. TPYHIHPORB-
KH 3€PHHCTOr0, PaAHaNLHO-IYYHCTOrO HIK CKOD-
NyNOBATOTO CTPOGHHA BOKDYT ONpee/NeHHbIX
LEHTPOB) .

. SEE e R O A G e} a0 etd e

ITanuduosopghras.

ITpusmamuvecku-3eprit-
cmasn.

Ogpumosan (= Iunaba-
sosas = [lonepurosas),

W

Keaugpumosan. Hpy3su-
mosasn.

Panarusu.

. Po2osuxosas (u mema-

KpUCMAAAUYeckan).

[Tezmamumosas,  (I'pa-
HOtupoBasn).

'h v

[Moiixusumosasn.
CumosuoHas.

Kamaraacmuieckan.

Caoucmorpucmasiiie-
cxas (nonocaras, rHef-
COBHIHAR).

[Tapaanessno - aureli-
HAZ UAL  NAOCKO-NA-
paaneavHad.

IHaposasn 1.

! B Hemeukoi TEpMHHOAOTHU TAKHE CTPYXTY pil HasmpatoT zentrische Strukituren, so dpan-
uyackodl structures centrées, uto6n moYePKH yTh, YT0 HA6AIOAAIOTCA LEHTPLI, EOKPYT KOTOPHIX

€OCTaBHLIe 4acTH pacnoa0oennl € onpeneneﬂnoi’f NpasHAbHOCTRIO;

nanfonee peskoe BhHpame-

HHE TAKOTrO NEHTPHPOBAHHOIO PACNOJOKEeHHs HAOHIOAAETCH B TaK HA3. MAPOBLIX NOPOJAK.
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3b, Menkosepuucras HIH Miotnan ocuomuas

Macca M oTHelbHHE BKPANJIEHHLE B Hee

Gonee uiIH MeHee KpymnHsie Kpucrtanisl (BKpa-

AAEHHUKH) . « . + v s o o + = « « . .[loppupoAnuas.

4, OcHoBHash Macca MOAHOKPHCTANIH-
yeckasn (Menkozepuucran), BxpamaeH-
HHKH—KDHCTAAAKW, HAHOMODDHHE HIH
onxaBNeHHBE HO HE pasapobaeH-

BEEG L T L clR A, e R arionopgRpoRg -
6a. TNopdupoBnanee BKPAMASHHUKA ONMABASHH
B BHIE IIAPOB WAX OBOMAOB . . . . . . . Osowdogpuposas.

5b. CunbHoe pasapoGreHue COCTaBHBIX YacTedd ¢
COXPaHeHHeM OTAe/bHKX KPYNMHLIX 3€DEH B BHIE

NOPDHPOBHAHBIK BKPAMACHHUKOB . . . . . Hceaﬁorwp&uposan
Hueiomen yuwacmicu passudnod cmpyrcmypu uau
‘Pa3tugnoz0 cocmasad .. .. - + . - . ' « « TaxCHTOBAN.
..3a. Henpasuanhoe uepenosawne YuacTKOB pasnuqnon
KDYNHOCTH 38DHA . . &+ . « + « + « « o o' . Amaxcumosan.
3b. YepeposaHue moMoCAMH . . . . . . . . . . . ODBTAKCHTOBaf.

Ecte muxponursi !, uin adanutoBbie (=aiuarso-
. £TAYeCKHe, T. e. He pacmo3HaBaeMbie), WIH aMOp(-
- Hble yyactkd (crewio, Mukpodennsur, qxenbsm‘, N
IERERYORIAY B TS Wi b SR T e ﬂoptbaponas
2a. Ocnosnan macca u nopguposudHsie a.tcpameuﬁuxu e
B | (uawpociontseexue) |, o FA O e . Qanopuposan.
3a. Ecau nopq;nponmmue BKpareHHHKY oﬁnapyncw s
BAIOTCA TOJBKO MOX MHKpPOCKOMOM ., . . . . . Murponopguposas.
3B. Ecau BKpanneHnuku crpynnuposanst Kyukamu . [zomeponopghuposas.
3a. CnoxeHue ONHOPOLHOE, NIOTHOE.
4a, OcuosHaa wmacca dens3uToOBA® WAW JHTOMAM-
R 4t e e e t:be/zbsumanopg‘iupasas
& (gﬁexbsogﬁupasan)
E‘ 4b. OcnoBHAd Macca COCTOMT LETHKOM HIH MOYTH \
LHeTHKOM H3 Mnkpom:ron.
I8 -, Ba., Mukpoauts pacnpenesenn 6e3 ompeneneH-
i HOMR ODHEHTHDOBKH . . ¢ o v & « o . Mukpafmmumosaz
5b. MukpoauTsl CrpynnupoBaHN B tbmomtana-

i
B : HOE TOTOKK < « o o + o « Tpaxumosas
} 4c. B ocHosto# Macce ecth ccbeponmu (Bapuonu) epoALmosaAs MU aa-

| PUOAUMOBAS.

i 4d Ocnosran Macca COCTOHT M3 aMOpdHEIX yua-

A CTKOB W KPHCTAMIHKOB ', . . » . . « « » . [Moaywpucmanrsuneckue
(MoaycreknoraTsie)

5a. O:HosHag mMacca COCTOMT MOYTH LEAHKOM
! 13 6OraTHX MAKPOIHTAMU M 3ePHAMH (UII0H-
# AansHLIX TOTOKOB ((hrionsansuoe crposune) Tpavumosan  (Thuno-
.r_ TAKCHTOBARA),
e ——— g
' ! [Mox MUKPOINTAMU CARIYET TOHMMATH MHUKDOCKOMMYSCKHE KPHUCTANMMKH Hroasyarofi
WAH MeakonpuaMmariusckoil dopw,
Peab3uTopoit 1 AMTOMIMTOBON HA3LIBAETCA NAOTHAA OCHOBHAR Macca (apPopoBHAHOrO

O6AUKa; B Hefi ecth B OTAMUME OT CTEKAR KARAA-TO CTPYKTYpa, HO HET MIH M0 MEAKRX
"PHCTaJulmecxnx _0Gpasopanuii, 0GHIKIOBEHHO HEONpeATHMLIX.

5 Uerporpaduvsot -o w2 6ammm. z 65



P R N e ”'é‘:
; 5b. OcHoBHan Macca npeicTaBaseT BOMIOK Men-

KHX MuKpOTHTOB (M 3epen), nponuTaHHH
CTEKNOM « + o o + o s + o s & '« s + o« Andesumosasn (Inano-

“TomWTOBan).
5c. Amopdubift 6asuc ! BHNOIHSET HEeNPaBHILHLIE
3AMKHYTHIE YHACTKH MEXIY KPHUCTAMIHYecKH-
MH BBIIGNEHHAMH . . . . « « « o« + » . FHmepcepniaasnasn.
5d. Amopdunit 6asuc oGpasyer sepHa, uepenym-
IHeCH ¢ KPHCTAaNIHYECKHUMH 3epPHaMu . . . [uajsonjasmamute-
ckan (Crexaosarto-3ef)
= HHCTas).
Se. Crex10 M MHOTOUMCASHHEIE HHTpaTennypsuue-
CKHe BKPam/eHHHKH, FOCMOACTBYIOLIHE Han
CTERAOM %", .l oreid s Lielat s ia ot o Lk lEBOORMOBAT,
5f. AMopidunli Gasuc 3HAYHTEJBHO npeobaanaer,
ofipazya oGuwft dou nopopst . . . . . . . Bumpoghuposan.
5g. Bca nmopona cOCTOHT M3 cTekna (WM MHKDO=
henr3uTa), € KPUCTANAHTAMH MIH 6e3 HuX;
WHOI'ZIa HeGOo/blIoe KOMHYeCTBO MopdhHpoRRI-
HHX BKPAMASHHMKOB . . « o+ . . . . . . Cmexsosamasn.
3b, HepenyoTcsd y4acTKH Pa3fH4YHOroO Co-
CTABA HAM CTPOCHHA . . . + . « & « « « larcumosan.
4a. llocnolinoe depenoBaHHWe pAasAHYHBIX Y4YacT-
ORI B e e W SO S S R S e enmpang.
4b. HenpasunpHoe GpekuneBHAHOE YepegoBaHHe Pas- .
AHYHBIX YHACTKOB . . & « . . - + « « « » Amaxcumosas. €
dc. EcTe mepeuuHbNEe NONOCTH, BHNONHEH-
Hole HOBOOGPABOBAHUAMMA . . . . . . Mundasesudnan (Man-
neapmTefiHoBasn ).

2b. Topghuposudnvie sipanternuxu omcymemsywom . . Aguposve.

3a, OaHOpOaHOS CIHOKEHHE.

4a, OcHoBHas macca (e/b3UTOBAS MJAH JIHTOWJUH-
oL 0 e A N e S T e e e Su e R R (T T O )

AMTOBAN ).

4b. OcuonHas Mmacca NOMYCTEKJOBATAS ORHOIO M3
THOOB, YKas3aHHLX pume—4d . . . . . . . [loayxpucmariuieckue
' . (MMoaycmexaosamee).
5a. OcHoBHas MacCa CTEKMOBATO - MRKPOANTO-
BORERL . e RO e e s et Lt s O CHEEARINOBAR. ,
5b. Bce cocrasnnie yacT# OCHOBHOH Maccul B BHZE
MUKPOANTOB & &+ . v 4 » & o & & o« . » Muxposumumosasn u
: mpaxumosas,
&¢c. Ocuosnas Macca cdepoaurosas . . . . . . Cgeporuniosas
(Bapuonutosas).
5d. Tlopona sca creknogaras . . . . . . . . Cmexaosaman.
3b, Hepenopanue y4acTKOB PA3AKYHOTO = ;
COCTERD o s ptin il ity 5700 ol o Takeamosan . (om.
BHILE),

1 BasgicoM Hasppaercsi AMOPHREIA KPHCTAAAH3ANHOHHWE OCTATOK: CTEKNQ MAM MHKFO™
" deassur, T, € GeccrpykTypHuM nak o6iafawommii HeKOTOPOH MHKPOCTPYKTY[OR.
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TABJ'IH{A .B.EB}ITAH

norPoJA NOx MHKPOCKOIIOM
A. YTIPOLUEHHASl TABJIMLIA
Jns o6uteit OPHEHTHPOBKH HAYAHAIOLIETO

Kmiou k talauue

cTp.
la. KpHcraaindecKH-3ePHHCTBIE MOPOALI . . . . . . , . .67
2a Maccusuoe croxenne . . . . . . S HE e S

2b. Ciroxenue caoucroe (u cnauuenaroe). PO LR 1

thi NophutoBReMOPORN ' « o v i a al Joul Ll 4 69

! 2l G RRA DR SR SLLE D ke S o 2s 09
2B Bes KBARIRE s by At B e e e L e e e s L gl

Kpucranawdecku-3epHHUCTBIE MOPOALI
2a. MaccuBHOe ChOWeHHe

3da. Muozo wsapya

'

C noneBwMU wWNATAMU, ;
da. Ecrp cmona wan amdu6on wiam mupokced ., . . [ panumoude:.
6a. [Monepoft mmaT NMpeHMyIIECTBEHHO /W MCKAW0- 7
4UTeAILHO  OPTOKAA3 (MAH  MHKDOKAHH, WM

MepTHT) . P b ot e DA
i 6b. Oproknas sﬂaqmenwo npeoﬁ.nanaer Haxm naa-
3 FROKEAZOM , & 9 oo M it e Sie s A dmae e
g Bc. TIpHOGNH3NTENBHO OMMHAKOBOE KOJAHYECTBO MO-
| JUCUHTETHYECKH- IR0 HHKOBOTO NIArMOKAd3a W
| OPTOKARBA . 2L ¢\l rm Ul S lle s S Gt U T DR ROOHO RN
| 6d. IMonucuuTeTHYECKU NAATHOKAA3 SHAYHTENLHO
f npeoGaafaer Hax OPTOKAA3OM ... . . . . . DaHamumo
| Ge, [MoneEoM WOAT TOYTH WCKAOUUTENALHO MOAU- ,
é.; CHHTETHUECKH#l maaruoknas . . . . . . . . Heapyeswe ouopume.
; ab. Cmonu NHPOKCeHOB WAH aMpu6010B HeT HIH
NOSTH HET: * i
- Ga. KpymHosepHMCTHE . . , . . « . + . o . . Asgckum ({Tosesouna-
mosvid 2peikizen).
6b. MeakosepHHCTHE . . . . . . . . . . . . Anaumw,
B bed. monesHxX WRaToR L UL 5y C L L Ul petisen.,

3b. Maao rsapya

Sa. TMoneBofi wmaT OPEHMYLIECTEEHHO OPTOKAA3 WIW
MHEDORTHHY v s Bt T Eh O D s e R G HO CR e R

Bb. INpuSananteabno OnNRRAKOBOE KONMYECTEO OPTOKNA3a
H TONHCHHTETHYECKOrQ MIarHoKaasa ., .
niot,

L Cu. npuyes. 1 Ba c1p. 70,
L34

1EHHE TJIABHEMIIWX M3BEPXXEHHBIX U METAMOP®HYECKHX

(Keapuyegeore cuenumot),

. . » . Heapuesme mouuoOHU-




P Ll AT 4 o PG R T RSN L L e e Rl Fe 2 el Mot o )0l

 Monerodt "umar HCKTIOYHTEBHO TONHCHHTETHY@CKH K
1 e T L e s e e gl e e

3c. bea rksapuya
43, TMonuMunepanpHLie nopons L,
5a. C noneBHIMH mWINaramMu.
6a. [Moaesoft mmaT nNPeHMyUIECTBEHHO OPTOKIA3

(Mn¥ MUKPOK/WH, WAM MEPTHT) . . . . . .
6b. Oproknas W mjarkokias npu6a. B OLHHAKO-
HERC-ROQUINHECPHAX ([ (a0 v, T Uit g ey

6c. [lonesoft mwmaT—IOAHCHHTETHYECKHA TMJIardo-
1 18 DA S R SO S A S Pl SR e

5b. C monepuiMH mnaraMu H denppmma-

THLAMHU.
6a. Oprokaas (M aap6ut) B QerpAmmaTHAs , .
6b. Inaruoknas 1 HepeTHH . . . o o o o o
B¢, C beapnmunarnfaamMu, Ho 6e3 MONEBHX
WmnarTos.
Ga. Hedenun M DAPORCEH  olis ' o o'is % e o s 4
Gb. TieBumrr W aBPWT o0 e S

5d. bea moneBHX WNATOB M deabpuIma-
TunoB (T. e. MOpPOAA COCTOMT M3 OMMBHHA H
nupoxcenos mAx ampmuboma) . . . . ... ..

4b, MOHOMHUHEpAaNbHEE MTOPOAK 5,
9a. [lapoxcensl umd aMPHOOAH o & o v « o & &

Bb. HckmounTensHo onuBHH (OGLIKHOBEHHO CO 3Me-

T e e Y e b SR S e
5c¢. HMckmounrtensHO NMOJEBBIE IHOATH . . . . . . .
6a. Oproknas BMaAH ambOHT . o . . . . . . . .
33 0 8070 (o (e S S R s N

5d. TloutTH WCKRIOUUTEnLHO Hedenuu . . . . . .
6. C ueGonbluMM COmEpKAHMEM BTHDHHA . . .

1 Cm. crp. 85.

Kaapueesie Hopumsl U
2a66po.

Cuenuzmot.

TaGopocuenumnet.
(Monuonumst)
Cuenumoduopumsi 2.

Huopumet, Hopumor U
zatopo  (Dopeaaer-
wmeiinet) 3. IToaego-
wnamossie anxgudoat-
mor &,

Hegbeanrnossie cuerumbl.
Tepaaumot.

Hiloaum.
Muceypum.

Hepudomuma:.

[Tuporcenumo u 20pH-
Gaendumn  (Tupoxce-
Hoxumbl u aMgudo-
Aumpl, ECTH 9TO MOPO-
bl METAMOD(HYECKHE,
a He W3IBEPIEHHLIE).

ynum,

Deandunamortmet.

Opmoraasumet, ais6u-
UL,

Anopmosumst  (aabpa-
doprimut).

Konzpeccum,

Ypmum.

* B raGOpocuennTe MIarHokAa3—nabpagop win Gojdee OCHOBHOH, B CHEHHTOLHOpHTE —

amaesud Wam Goaee KuCabii,
2 Bes nupoKcena

4 B nuopdTax nuarioKAas MO pRia aHNEsWRA, WHOrAA OAMIOK/Ja3, B HOpWTaX, rab6po
H MOAEBOLINATOBHX aMduéoanTaX—1abpanop Hag euie 6071ee OCHOBHOM,

5 Cwm. c1p. 85.
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§ o A e T e e T SRR 4 g R
2b. Caosxenney :noucroe (n caanuesaroe)
3a, C xsapuyem

NOTEBHMA MHATAME o+ o o e = s o o o« Redcu.
€3 MOMEBHX WMOATOB , . . . « . . + + . Cawodausie caanHyy,

- Ksapuyeso - xaopumo-
svie, K8apueso - amu-
Goa0asle U m. n. CAQH-
usi,

3b. be3 reapua

. C nonessiMu mnataMu . . . . . . . . . .Cirangesamse n0.1e6o-
wnamoasie amgudost-
mbt 1 NUPOKCEHOAUMBL.
B Bes NONEBNX WHATOB ¢/ /vivia v o v AMgﬁudo.aosueMam;u
‘ (p020800 G M A KK BHE,

QKEMUHOAWIMO B bLE
2aaykoganosn d u
dp.). [Mupowcenasse,
XAopumostie,  Manb-
KoBble, CAQHUS U m. N,

1b. Mopdupossie mopons

2a. C weapuen = 2

v3a Honesoit mmar, MpeMMYIIeCTREHHO 0PTOICTa3 (canmann)

mnanbﬁm..... S e e v e ea + o+ o« Keapyesse nopghupsi.
1 : Kesapuesne  repamo-

; upu 1 Aunapumu.

3b. IMoneso#t wnar, oTYacTH OPTOKAA3 (CaHHAMH), OTHACTH.

15 g o L e SR S e S SR S N it ﬂunapumabauumu.

g : (Hearenumu).

3c. IMoneso# 1INaT, NPeHMYIMECTBEHHO MAArHOKAAZ . . . Keapuesvie nop¢apu-

‘ met. Jaugumor.

3d Hemmro KBaDUA . . « « o o o o o o 4 o s « o Andesumodayumot.

4a; Cannnnn (oproknas) wm ame6ur . . . . . . . . Tpaxumw. Opmoxaia-
o ' 3o6se nopgups: (op-
mogupw).  Hepamo-

| gupot  (Aavbumoghu-

: ).
* 4b. Caunpun (opToknas) u naaruoknas . . . . . . JHayume, Audesumo-
e dayumet.
Bt TIaarHoKHask , o v wils o i o v 4 ale e w4 v Audesume, bageass
| i
; met 1,

i

., ..!};:

1 B angesuTax MHKPOAHTH NPHHAANEKAT K DPANY AHAE3UHA, CTPYKTYpa OOBKHOBEHHO
anneamonas, B GasanbTax MHKPOJAMTHI H3 paaa nabpamopa, cTPyKTypa cOBIKHOBEHHO MHIEpP=
Cepranenas; GaszaabTnl Goratni naemmm MHHepantaMH.
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S B—

/
en M nu‘nuu M ¢enanmna1~n—

Ramu. Caumams u wedenun . . . . . . . . . . Downosums.(Ecauects
. nefluur, TO— selifu-
” moghup).
3c. Penpnmnmaruanl 6e3 noseBulX Wnatos . . Tedpumuo u Oasani-
mot  (Hegberunoswiil
Gazarem. Jledyumo-
suii Gazaasm. Meau-
Aumoso 6asaabnt),
3d. Her Hu nmoneBBX MWMNAaros, HH ¢eabpmna- &
\ SRR R LT T R 0 L L RO e
manm.

B. CUCTEMATUYECKAS TABJHUILIA
Kmiou k Tabiune

Crp.
1a. Kpnc‘ra'umqeeun-?epm'crue(rpaﬂnroannuue mopoawl. 70
O OO HBRPIA. . SRR o T 70
204 MATO KBADIA |, . i T e ......'72
A0, *hes KBAPMA . . G i e Sl gl IR Bl Gl
1b. FpanuTonopdnpossie nopoadl . . . . . . . . . . . 7
IRASECTREBEDIT. ... L A i 5
Ob, Her KBapUA . . « . o .« . . o 4 .. ®. v
Ic, MHKpOrpaHHTOBRIE neponu, uﬂorna c nopqmponmx-
HLIMH BKpanideHdHHKaMH . ., . . . . . . . . a7
2a. MactHBHOE CHOMEHHE . .oy iw s + o o & wisis s =
2b. Caoucroe H ClamugBaToe CAOKEHHE . . . . . . . — 2
1d. MopjupoBsle MOPORBI . . . « o . - & . . TR e e |
2a. AnpesuroBas OCHOBHAS MacCCa . « « » » . « » . » -
2b. Tpaxuropan (MAM MUKDOAWTOBA%) OCHOBHAA Macca . —
2c¢. MiaTepcepranbHas OCHOBHAM MAcCd . . . . « . . . 78
2d. denp3uToBas WIM JIATOHAHAS OCHOBHAA Macca . . 78
2e. CpeponrnToBas OCHOBHAA Maccd . . . » . . - . . 18
2f. BurpodupoBas OCHOBHaf Macca . . . . . . T .
2g. MeakoaepHiCTan OCHOBHAaAg MAcCa . . . . . . . . V79
ia, Kpncranmqecnn-aepﬂm‘mue (rpauu'rosunaue) NopoxnsLI
2a. Muoro xsapual
3a. C momeBHMH MWITATAMH.
4a, Tlonesofi miMar MCK/MOYHTENBHO (MAM FONTH HCK/TIO=
YMTeNbHO) WeN0YHON (OpPTOK/I3, MHKDOKIMH, mnep-
THT, aHOPTOKAA3, anbﬁm) % INeJOUHBIE MHPOKCEHHI
R aMBEOONBEACED. ORL L 5k Lo . e . o o LlleNONHBE TPAHUTH.
Ba. € ambuOasoM=Feit o, . . . . .+ . . Pubexumosbuii uau apgh-
aedconumosnii  2pa-
Hum. 4

1 T. e. motTH B KUKAOK 4acCTH npenapara, nomafawlleit npH ero nepeMelleHdd B moae
3PEHHA MHKDOCKONA, BCTPCIAGTCA KBapIL.
* K nparnokaasas OTHOCHTCA M anbOMT; HATMHAIOLIEMY YaCTO MPHXOAHTCH MPOTHEO-
NOCTABAATH HE LIGAOYHAIE MOAEBbIE IIMATH HM3BECTKOBO-HATPHEBLIM, 8 ROAUCUHMEMUECKIE
dgolinuicy NAITHOKIA3A OPTOKAA3Y.

70 .



v . . . Jlumuonneti zpanum,
v v v« .« . Typmaaunosuiizpanum.

ok e Yl e

C typmaaudHoMm . . . . .

. Ovuenp GeaHslt uB2THOM cocrasHoit wactpio . . Jledwoxpamoswii — we-

\ AOYHOE 2panumm.

- Bes userHoft coctaBHoff wactw . . . . . . . . [lloneBOmWIATOBLIH
rpeiisen HJAH ajna-
CKHT.

- Lllenoynnie moaesse wnatTel (OPTOXAA3, MHKDOKIHH,

‘W M3BRCTKOBO-HaTpuessle (nnarMokaAassl) . . . . . FpanATs.
B C GHOTHTOM .. o & . 4. v o-s @& . Buomtumoswiii zpanum.

, C MYCKOBHTOM . » . . . & . « o0u + « . « Mycxosumoswii epa-
Hum.
C GMOTHTOM M MYCKOBHTOM . . . . . . . . . Jaycaodanol zpanum.

. C xnoputom (u GuoraroM) . . . . . . . . . Xeopumosui 2panum.
CaararoM . . . . . . . s v v . . . o . . Aszumossll 2panui ®.
C ranepcreHOM HAH SHCTATHTOM . . . . . . .[lunepcmenoswid?® 2pa-

: ; Hum (wnn Iuemamu-
mosuiil. 2paHum-tap-

4 *

HOKUM).
C porosoit obmaniolt (# Guorurom)- . . . . . Po208000MaKI08bE
epanum.
5h. C TypMamuHOM . . . . . . . . . . . . . . Typmarunosui zparum

(nan  ayrcyrrnanum).
51, Ouens Genuuiit useTHo#t cocrasuoft wacteio® . . Jedkoxpamoenit 2pa-
T Hum.
5k. Bes userno#t cocraBHof vacTd 3 (WM ¢ HHUTOX-
HHIM €8 CONEDWAHHEM) . . « + o« + « » . o o llosegomnamossiizped~
3eH uAlL QARCKUM.
4c, Oproxnas (unn Apyroi menounsii noiesof mmar)
‘ 3aMEeTHO Mpeobiajder Haf WIATHOKIA30M . . . . Agamesurut %
4d. Oproknas (uam apyroft ue0YHOH MONEBOH wINAT)
H IUIArHOK/1a3 (M3BECTKOBO - HATPHEBWH  moONeBOit
| Wnar) npHGAKKTENLHO B PABHBIX KoAmdectBax . . [paHOAHODHTHI.
4e, Tlnaruoknas npeoGnajaer Haa OPTOKAA30M  (win
ﬁpymu HIGAOUHLIM TOREBLIM lumaToM) . . . . . , Bamatate?
4f, Tloneso#t wnar MCKIOYUTERBHO (MAK MOYTH MCKIIO-
YHTE/IbHO) M3BeCTKOBO-HATpHeBHf (mnardoxnas) . . Ksapuesbie awopHTbI.

i Sa. C poropo#t o6MauKo# . . . . . . . . . . . Pozosoobuanrkosei
4 : KBapuesvii duopum.
8b. CasrMToM . . . . . . . Ve v . . . « . . Asumosui Keapuesul
. duopum.
Bc. COGUOTHTOM . . 4 o v v v o 0 oo o« o o . CHIOORHOL KBapHEOHIE
duopum.

3b. Bes (unu nourn 6es) moseswx wnartos . Fpefizen,

| ¥

1 3necy He nepesHcAeHHl Takue, caMu col0l0 MOHATHHIE, NEPEXOjAHBIE DPASHOBMAHOCTH,
. KkaK pubexcuro-akMuToBbll, GHOTHTO-POrOBOOOMAHKOBLN rPaHUT H T. IL

# Hasupaercn TaKie MUPOKCEHOBHM 2PAHEMOM.

3 Bramiowast CIOA2 1 MYCKOBHT.

* NMogpaspenenns Te ¥e, 4TO Y TPAHATOB, € HEKOTOPHMM AL MCKAIOMEHHAMM.

E
1
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~ 2b. Mano ksapual 4
3a. TMonepofl mmnar HCKMOMHTENBHO (HAM MOYUTH MCKIIO-
YUTEALHO) HIeNOYHON (aHOPTOKNAS, MUKPOK/HH, nepTuT), HopaMapkuT.
3b. Oprckaas aHaunTeAbHO Npeo6GrajaeT Haj NAarHoKAa-
30M (M3BECTKOBO-HATPHEBHIM MOJMEBHIM wWnaToM) . . . KBapueesle cHeHATH *
3c. Oproknas (mau ppyroft uienounoff mnofesoif mmar)
H TIaraoKnas npubAH3UTENbHO B OMHHAKOBBIX KOJIH-:
BEBIBAR L T U ey e gt e e e i READICBIE  GHID RIS
ol %, [panocuesnT.
3d. Tloaepolt WNAaT HCKMIOUMTENBHO (MAH NOYTH HCKIIOYH-
TeNbHO) MAarHoK/as, S8
4a. Kncawi#t nnarmokaas , . . % . . . . . . . . Keapuesnie ZROpHTHL
4b. OcHOBHOM NAATHOKAA3 . . . « » & & » .+ . » . KBapueepiec HOPHTH H
; ra6opo.
5a. C runepcreHoM (GpOH3HTOM, SHCTaTHTOM) . . . Ksapueswii nopum.
5b. C puannarom, aBruTOM, Wiu poroeoM oOmankol. Keapuesoe 2a6lpo.
N
2c. Bea kBapua

3a, Cnonesmmnu wnaramu (Ho 6es QeapAmINaThIOB),
4a, TMoneroit mnar MCKAOYHTENLHO (HAH TOYTH HCKIIO-
YHTENLHO) liien0unoft (OPTOKAa3, aHOPTOK/AA3, MHK-

POKJMH, NEPTHT, aisbutT) . . . . . . . . . . .lllenoYBEBIE CHEHHTHIL
08, C OHDOKCRHOM o o« ol s 7 ih’ o s ah a5 Oy A MTGYDEEERI

b G aMDRODBOM = o 3 it Gl e e v e e AR

5c. C HecKONMbKHMH IBETHEIMH MMHepanaMH . ., . . [lyaacxum. £

4b. lllenoynsle mo/eBie WINATH 3HAYUTaNLAO Tpeobia-
A3I0T HAA H3BECTKOBO-HATPHEBLIMH (maarHokiasamu). CHEHHTHI.

5a, C poroso#t o6mauko#t . . . . . . . . . ... PozosooGiuaHrossii
cuenum,

BULOBRTHTOM . oo e Nel e e neity e aidi Ne o MAG2UMOBKIE SCHERUNL,

B0 E BHOTHTOM "o 0. i v v ) v de aitel & o etin Cal00ANSly CUEREND,

5d. Bea (mam nmoutn Ges) UBETHLIX MHHEPANOB H H3Be-
CTKOBO-HATPHEBHIX MOJEBHIX IHNATOBR -, . . . , , PesppmmaroanTs (Op-
moraasumut. TéncGep-

o

umui.  AasGumumol

i 0 &
4¢. Oprorsas (wiu Apyroft weno4HoH MoseBoi wnar) u )
N/IATHOK/A3a3 NPHOGIU3UTENBHO B ONWHAKOBHX KOMH-
MECTEAN S il o v st o (Cansa w aradiy o onss T a06pocaenaTH - (Moy-
LOHHUTBDI ).

5a, OcHoBHOM njaruoknas.

6a. C poroso#t obmaukoit , . . , . .+ . Pozosoobuanrosniii

Mounonum  (Facopo-
cueHum).

1 T. e. KBapu NMONAjaeTcss HE EO BCEX WACTAX Tpenapata, KOTOPhie MOCAEA0BATENLHO
MPUBOMATCA B NOJE 3DEHHA MHKPOCKOMA, WJAH BCTPEYAeTCs H30AHPOBAHHBIMH SCPHAMM, HO
HE HACTONBKO pedko, uTOOhl yTpaTHThL 3Ha4eHWe CYMECTEEHHOH COCTABHOMK wacTy; KBapua
npuGan3uTeasHo He Goaviue 5 — 109%,.

2 [NonpasaeanioTca HAa nupoKcenoswvie, axfulo.n0ssle H cawaHbie,

3 Hrorna monagaioTca cayvalinne cmopajmueckue 3epHa Ksapua.
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~

RO AC THOTHTOM 5 v v o st aiie. s e e, o .
BD: KCHCHEN NNATHOKNES v v v o % o s a'sns
d. Tlsarnoxnas npeoG/aagaet Hal OPTOK/IAa30M.

B Ba. Kuchnill TAarHOKNAB o -4f 6 & ais o b
5b, OcHoBHOIl nuarHoxnas,

DOROME <" o % Ty S RGN b e
Ge. C poMOuYyeckHM MHPOKCEHOM . . . . .

YHTENBHO) TIArHOK/as, :
Bl Kucaatt MTATHOKIAS 'y e wlig s e i o s

6a. C poroso#i o6maukoit . . . . . . . .
Ol G aBTHTOM: ¢ 2 b s BT,
WL T GIOTITOM o' o LSS gl e L Gl
Q¢ Clonpepereon s et alie o i o s

»

5b. OcuosHON naaruoxnas,
6a, C uBeTHMMH MHHEpanaMu ., . .
Ta. Crpykrypa oduroBag . . . . . . .

7b. Crpykrypa rPaHMTOBHIHAA . . . . .
8a. C-MOHOKIUHHYECKHMH TIHPOKCEHAMH ,

6merpouceuou. . g ) A

6a. C MOHOKAHHHYECKHM TNHPOKCEHOM WAH aMH-
, Oproknasonoe

4de, TMonepoit winar uckauuTenbHO (MAH TOUYTH HCKIIO-

. Muporcenosniii

. Oproxnasosuiit

o=
yorum  (Iab6pocue-

Him),

. Caodanoit sonyorum.
. Cuenurmoduopum.

. Cnenuronuopmnr.

ra6-
6po H JCCeKCHT.

HO-
par.

. Huoputet.
. Pozogoolsankosmii

duopum.
. Aszumosuui auopum
. Cawodaroii duopum.

. Funepcmernoguili | duc-

pum,

. Ta66po. Hopatel 1

ra66ponuabastl.
Ta66poduatas.
aepum.

T'a66po w nopumot.
TaGopo.

Lo~

9. Crpykrypa MeJKO3epHHCTafg . . ., . Bepxamum,
8b. C MOHOKTHHHYECKHM MHPOKCEHOM H OfH-
BHHOM . (4 s e i s w s oouiee e Oqusuenosoe 23000,

8c. C pombuueckuM NHpOKceHoM . . . . . Hopum (Tunepcmeno-
soe 2a606po).
8d. C pom6uueckum TMHPOKCEHOM W OJHBH-

BOM | i 0 e el e e e e e e b CARBHG SO IS BT
' 8e. C nepsuunoft porosoft o6manko#i . . . Pozosoobmankogoe
2ad6po.

St ECoiemoioR |\ 4w e U e e CalodRaoe s ea Gopo.

8g. C onusunoM, HO Ge3 NMHPOKCEHOB . . DopeaseHuimenn.

7c. Crpyktypa raomepoGaactuueckaal . . . . [Toaesomnamossic
aMgbuGosumu.
6b. Bes (Mau nourn 6e3) UBETHHX MUHE:

PAROB . s e s o a nd v obe i iia JlaOpagopRTE EAHOD-
to3uTel  (OcHoBHbe
beapamnaTeANTH).

3b. CnonesnMu mnaTaMud penb LW maTHLAMM: ’

4a, Illenouno#t moneso#t wnat {oproknas, anbOHT, MH-
KpOKAHH H Ap.) u deappwnatuas (nedenuw, ncesno-
aAefuuT, comanur).

1 CnoMepoBaacTiHyeckoli Ha3LBaeTcs TIOMHOKPHLTANANYECKAs CTPYKTYPa, XapaKTepH-
3YIOMAACA KyYHBIM PACNOJONKEHHEM OTAGABHHIX COCTABHWX HacTeil.
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2 hedd e o R o o i <o g T bty kg el gk g B N - TR " STURT T

5a luenoqnou noneso# mmat i neq:e.mn .+« . . . Hebdenunossie cHenu-
ThI.

6a, C amdulonom (unu orsactu ¢ nupoxcenom) . Podgum.  (Menano-

KpaToBble — OGeKHHKH-

HHUT 1 (asuunT), Xu-

Gunum,
6D, CoTHPOHCEHOM 0 o0 ./ v oy o el vy WIGYAOESEM R TR -
apunt.
G- S0 CIOROH: - o5 37 & 5 & 4 e a et et e ey  Munegans:
5b, Ulenounoft monesoft mnar u aeduur (ncesaoneit-
T A e S R PR 4
ac, Ij_[enoqﬂoﬂ MO/IEBOH LIMAT H COAANUT WIH KaH-
BPRHAT i o' e e e drs vt b A ConpanroB il paRAEs
KPHHUTOBBIA CHEHHTHI.
4h. Ocuopuolt naarnoknas (WHOrAa ¥ OPTOKAA3) U Penbi-
timatiael, Vi3 HBeTHeIX MHHEpanoB MO MPEHMYIUECTBY
@RI R L L N TR T U g g o G e pa e S e te R
Moaxuuut 1,
5a. C HedeauHoM,
6a. Mano medennHa win Hedenuu OTCYTCTByeT . . DCCEKCHT.
6b. Muoro nedennna,
QOO PRRBIEHIAMOM v v o e b il e o TEBICHIE,
4a, Inarnoxna3, vedeaun, asrur . . . . . . . . . Tepannr.
4b. To ke M MHKPOKIHH (OpTOKHaB) St o V1 OHENRET;
3c. C penpamnarunamu (6e3 moneBbx luna'ron)
4a, Hedenuu w 3rupust . . . . . . . . . . . . . Hiomur (¥prar)2
4b. JNlefiuur (ncepzoneHunT) M NMHPOKCEH . . . . . . PeprycHr. F
4c. Hegenuu Ges useTHHX MUHEpanoB . . . . . . . Hedeannnt?,
3d. Be3 nmojaeBHX MNOATOE U GeALAWNATHLOB,
4a, Bes onueunat ITupoxcenst uan amdpubonu ss-
J910TCA eIMHCTBEEHOR HIH OYeHh SHAYMTENBHO Npe-
ofnaaawouiedt CyulecTBEHHOR COCTaBHOM 4acTBIO . . IupoKceHUTH K TOPH-
GaerauTol (amdpuGonn-
Thl. TIHPOKCEHOMHTH .
Ba HpAImAr L2 . e e s e W de e ARa R A 00RO i
powcerum([luannarur).
BRICABRDRE S S Bl L DL I IS sz niosaill nyporce-
; Hunt.
bc, Tunepcred, OPOH3NUT, SHCTATHT ... . s w-e o o o 1 ur:epcmenumadpoﬂ-
‘ aumum.
5d. PomBuueckuft W MOHOKAMHMYECKHH NNpPOKCEHB
BMECTE .................Beﬁcmepum.
Se. Porosast o6Madka . . . . . .'. . . + . . . lopnGaendum,
5f. I[lnpokceH, amdubon u rpauaT Ny iR e e O RO BN
4b, C 0NMBHHOM B KayecTse CymeCTBeHHOI cocTaBHOM
HATEAS i R SN L e s e e e PRROYRTEL.
4

I [IloHKUHUT Pe3KO MeNAHOKPATOBHI, COAepIKHT NOBOABHO MHOTO OPTOKAA3a.
* Hegennn 3HaYUTEALHO Npeobramaer.
8 Hegeaunut 3nech 0603HAYAET MOHOMHHEPANLHYIO He(eIHHOBY MOpOAY,+a He 8-
¢ly3uauylo NOPORY; HASHIBALTCH TAKKE KOHTpPECHTOM. ~
4 Muoraa coopaguvecku OMMBHH.
5 Ecan nopoaa meraMopguyeckas.
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iR, -0 R BEE . T
a. ABMHT M OMMBHH . . . « & - + « + + + «.. llaxpum. ;

IS8 nannar 1 QMUBHH . . . » o « « & + o . o Bepaam,

5¢. PomOuueciuit nupokcen u oanewi . . . . . . [lapyoypeum (Cakco-

g HHT).

PomOnuecknfi # MOMOKIMHMueCKHMIl TNUPOKCeHHE
- BUECTE M OIEABIH, o s nsllas sl o Lo ar o' 1o 1o st e s W ICPYBAUMY]
5e. Porosan O6MaHKA M OAMBHH . . . . . . . . . Kopmaawoum.
'5f, BuotuT W oMMBHH . . . . .+ . . . . . . . . Cai0dsnodi  nepudo-

mum.

s MckniountensHo onuBHH (0GLIKHOBEHHO € CEpEHTH-

HOM H XPOMHCTHIM XKeNesHaKkoM) . . . . . . . . JIyHHT,

tbh. I'panutonopduposbie NOpoas!
2a, Ecth KBapu

OpdUpOBHIHKE BKpaNJNeHHHKH —IHOMe-
jpie mnatw (B xBapn).

.

. 4a, ToneBoft naT, MpeHMymeCTBeHHO OPTOK/NA3 (HaW

MHKPOKJIMH, aHODPTOK/Ia3, mepTuTt, ambur) . . . . I'pasdToBBle  mOp-
& ups L,
b. OpToknas W MAArHOKNA3 TPUGA. B  ONUHAKOBHIX
KOAWYECTBAX . . « . . . « « « « « « . . . . Anamennuntossie(I'pa-
HONHOPHTOBbIE) MOp-
, Gupbr.
- 4c, IToneso#t mnar, npeumyuiecTsenHo niaar#oknas . . Ksapuesoauopurosmie
o ; noppupnTHL.

2b. Her ksapua

nojeBbe WNATH MHJIH HOJEBHE WHATH
W ILBETHLHE MHHE pa &, -

4a, ITonesoit wmar, mpeMMylIECTBEHHO OpTOKAa3 (Hau

aHOPTOK/A3, MepTHT, aAbOHT) . . . . . . . . . CHenHTOBbIE MOPhHHDPH
4b, Oprokaas W n/IarHoKAas NpuGA. B  OJUHAKOBHIX ;
KOMHYECTBAX . o . o v o + o o + v « o v » . labépocHeHHTOBEIE
(MonnonuTosme)
nopdupnl.
4¢, TNMonesolt wnar, MPEHMYIIECTBEHHO MAarHOK/Aa3:
5a. Kucawle mmaruoxnassl . . . . . . . . . . . JnopHroBBle MOPPHH-
PHTHI, ‘

5b. Ocwosuue naarsoknass . . . . . . . . . . FaGGpomopdapar. Jr”
Hoprronopdupur,

‘

1 Kak n B rPAHNTOBHAHLIX MOPOJAX, SAECh PpA3IM4AIOT 0cOGYI0 BeTBb UICIOYHBIX
DR (HCKAIOYHTEABHO WM MOYTH HCKAIOUHTEALHO LIEAOYHBIE MOJEBHIE INMATH, MIECAOYHHE
oxCennt # ampuboant). Mo userHoli cocraBHOH YacTH 3fech Te Me NOAPA3AGAEHHUHA, 1I0
B TPAHHTOBHAHBLIX nopojaax.
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W'ﬂ'." r'z-?":r"" Y-"'P',—.," Bk “-t.r' »
= 3b. nop:paposun.uue BKPANJAEHHHKH—OPTO-
' kaa3 @ Hedeanu (31€0MUT) HAH OPTOKNA3
maefiuur (ncepnoneHunT) . . . ., . . . . Hebeannosme (dae-
ONHTOBKIE) H Jeilu-
TOBble mopgupe!.
3c. MMopdbupoBuaHLIeE BKPaAanNNeHHHKH—ILUBET-
Hple MHHEDa kL
4a. llonepofl winar, NPeHMYyLIECTBEHHO OPTOKJIA3:

5a. BxpannesHukM —caona . . . A . . Munerra.
5b. Bxpannenﬂnm—poronaa‘!oﬁmauka ABIAT WH of6a &
57 e AR At R S S AR | [ T
4b. TTonerofft mnar, NPeMMYIIECTBEHHO TIATHOKAA3:
Sa. BkpamneHHukd — GHOTHT . » . 4 . . . . . . KepcanTur.
. ob. Bxpamnenuuxu — poroeas ‘06ManKa, NUPOKCEH HIN
DOBLRMETER: & 2w [ i s i G e C DT BE

1c. MUKporpaHuToBbie (MeJKO3ePHUCTLIE NOJHOKpPHCTaNInYe-
CKHe) mopoibl, HHOrAA ¢ Nop¢HPOBHAHBIMU BKPAMJCHHHKAMU

2a. MaccHBHOE CcHOMeHHe

3a. HopmansHas  (renuguoMopdHas)  MHKpOrpaHHTOBas

CTPYKTYpA.
4a. C xBaphem . , . P e e e e N AR DO DRRR TR,
5. bes userHo# COCT&BHOH YaCTH HWJIH C OYeHb He- f’
3HAYHUTEJbHEM COAEPXAaHHEeM CAAb . . . . . AnnuTer,

4b. Bes kBapua.
Sa. IloneBoil wnar, npeMMyUIECTBEHHO OPTOKAA3!
6a. C poropo#t ob6manko#t wim aBrutoM , . . . . MuKpocHennThH,
Bl CrtmoraTod 2000 L it o Tt site s L AT,
5b. IMonepoit mmaT, NPeHMyUIECTBEHHO MAArHOKNa3 . MHKPONBOPHT.
6a. Kucnamit nparuoknas M poropas o6manka . . . MaabxuT. :

6b. Kucaelit mpardokMas ucmofa . . . . . . . Kepcamtur.
6c, OcuoBHO/t NMIArMOKN33 M NMHUPOKCeH . . . . . bepGaxur (Mukpo-
: ra66po).

3b. TaomepoGaacTuueckas CTPyKTypa, 3asyOpeHHble Kpasi
OTIeJBHBLIX 3epeH, CHTO0Gpa3Has CTPYKTypa, NCeBO-
noppuposaa ¥ T.M. . . . . . . « . . . . . . . KoHTakrHble poro-
- BHKH.

2b, CnoMcTOe H CNAHUEBATOE CHOMEHHE

3a. Meaxosepuucran (MHKpOrpasuToBan) cTpykrypa . . . Jlentutel. FpaByanTtsi.
Mukporpanynurel H
7. .
3b. Tlnotnan (apanurosas Qenvaurononolnas) cTpyktypa [esaegherumet,
3¢c. C nmopdHpOBHAHLIMH BKPanmaeHHuKAMH (4acThlo KaTa-
KNACTHUECKAR CTPYKTYpa).
48, OPIORIAROBNE. - [ i L L A o e - e  TTopiiuponos,
4b, TinarnoknasoBue . . . . % . . . . . . . . . Hoppupumoudw.
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AN S M

1d l'!opqmponue nopop.u

2a. Adze3uTOBas OCHOBHAas Macca

[lophrposnauee BKDAMEHHUKA: KBapl, NJarHoKAas
ﬁmma TAKMNe CaHMAMH, UBeTHHE MuHepanw)! . . , Hauuter (JImmapuro-
NauMThl) H KBApuEBbie

nopdupuThL.
BEROTHTOM & v < o o a5 4w vihete o ate siGa00FNOE Qs (KB )
C poroso#t O6MaHKOH . . . . . . . . . . . . Pozosoobmanrossiii 0.
BEEREDHTOM . .. o < e o oo & e w e s e e Aozumossid 0. (He. )

d. C runepcresom (6pousntom, 3HCTaTHTOM) « « o lunepcmenosuti 0.
ITopdupoBnaHbe BKpANJEHHHKH: AHOPTOK/IA3, unemue

MHHEpATA (KBAPH) . . v v« o v e o o, » » . IlaHTENACPHTHL
Hopqmponu,nuue BKPAT/IeHHHKH: TAArKOKIA3 ¥ IiBer-
IR Sanepannt Y. L R G e . Angesutpi® B nopdu-
PUTHL.
~ 4a. C GuorHTOM . . . s o s e s s o s v e Carodrnol a. (7).
~ 4b. C porozoit oﬁmaHKOH e s s wme o o v s o o PozosooGuanrosuil a.

fe. CaBIUTOM . . " o v v v v v o v v v . . . Aszumosut a. (71.).

'4d. C pomOuuecKHM MHPOKCEHOM  (runepcTeH, 6pon-

CBHT, BHCTATHT)) ¢ o lve Suotaian s busin o dorsio vl sl UHETCMEROGHE & OTIONS
8 sumosuiii a, (IT).

" 4e, C NHPOKCEHOM W OMMBHHOM , . . . . . . . . bBasaabThl 3,

jd. IMopdupoBHiHLEe BKPamIeHHHKH: IUIATHOKNA3, CaHH-

| MM M UBeTHBE MHHeDAAR . . . . 4+ . . . . . AHIE3HTOTPAXHTHL

e. To xe, c onuBusoM . . . . . ®,. . . . . . . . Tpaxunonepars.

2b. TpaxuroBas (uan unuponmmonan) OCHOBHAfl Macca

- 3a, IlopdupoBunnsle BKpanIeHHHKH: cauuaud (u naa-
THOKAA3), a TAK)Ke LBETHHE MHHEpasd . . . . . TpaxuThL.

A CUGHOTITOM i, ¥ o e o g Ta ol aeai gt o CRI00RHOTS TS
SR C AR HTON L -1 Sl L ST TR A OB i
42, CrunepCTeHoM . , . + . « « « « « « v « « Funepcmenossdl m.
4d, C poroso#t ofmanko#t . . . . . . . . . . .Pozosoobmaniosuiii m.
PR STHDHHOM v o 5 v s e ave 0l b e e e D ZRDUNOEH: WL
45 C DHOSKHTOM - . . '+« + « s+ o & « v+ 'v « . Pubexumosuili m.
stb Bkpannenuuxn — amsbur . . . . . . . . . . Kepamogupu.

. 3c. TopduposHaHpe BKPAaNAeHHHKA: CaHHAMH, IVaTHO-
; K723 H LBeTHHE MHHEpaZsl . . . . . . « . . . AHIC3UTOTPAXHTH.
3d. To Xe, ¢ OMMBHHOM . . . . . . « « « s+ « » . TpaxumoJdepuTH.
3e. Tlopduposnannie BKPAIVIeHHUKH: caHHAuH (aHopTo-

lmas)uuecpenuﬂ S e e i e e et e SNOHOMERTERL

-

1 CoeMecTHO WAW MOPOBHE.

% Mopoxwt sroro THMa MOryT MpHHAANEXATh TAKWE K AaudTaM Han 6a3anbraM; BONPOC
@emamn TOAbKO XHMUYECKHM aHAAH3O0M,

; 3 BagaabTel MOryT W HE - CONPPKATH ONHBHHA, 4 AHIE3WTH HHOTAA COAEPXKAT Er0; B
- - 9THX Cayvyaqx BOMPOC 0 NPUHANAEWHOCTH MOPOAL K aHge3UTaM nin GasanbraM pelrdercs
. XHMHUECKHM aHATU30M WIH MNyTeM onpeleieHHs MOJeBOIINaToBbX MHKPOAHTOB ocHOBHOI
- MACCHE y anflesutoB — augesun, y Gasaibtos — aabpagop.
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; ‘/Sf. BKpamIeHHHKH — NeAWAT . . . . . . . . . . . Jlefiuntodup.
3g. INopduposuause BKpanJIEeHHHKH: TIArHOK/IAa3 H LLBET-

Hblé MHHEPAMBI . . . + &+ . . . « + 4 « « » » AHmesuTn (H mnopou-
PHTHI).

2¢. MurtepcepranbHas OCHOBHAA Macca

3a. IMnardokias, asrur, OOHIKHOBEHHO TAKKe OJMBHH , BasandbThi.

3b. To e, 'C XHOPHTOM , o &« « « « u ¢ &« & & « o JAnaGaspl.

3c. Ilpenmymecrsenno wedenus u asrutr . . . . . Hedenumosmit Gasa- 3
N

HHT.

BTG NEHIITOM ", o i vow e teleine e i s e e JICHIERTOBKR GI3AHAT,

3e. C aHAMBIHUMOM . . 4 « o o s + « + » - « « » AHanbHEMOBHII Gasa-
HET.

O "B MEHANBTOM . M0 o o la*% iiaspiae s e e te ta <o MEJHINTOBHH " Gasa~
HHT.

2d. Penp3uTOBas WIH JHTOMAHTOBAS OCHOBHAsA Macca

3a, Bea nopdupoBHAHLIX BKpamenu#t . . . . . . . PeAb3UT H JHTOUJMT.
3b. C nopdupoBHAHEIMH BKparmeHusMu . , . . . . . KBapueenle ((enssu-
TOBble) HOP(HPL |

™ JHOAPHTHI.

43, [Monesbie mINAaTHl MCKIIOYMHTENBHO (HAH MOYTH HC-
KIOUMTEIBHO) lIe/I0uHEe (OPTCKNA3, NMEepTHT, allbe
OHT, AHOPTOKAA3) & « + +« « « & & o« » » » » llesounsie KBapUEBLIE
nopdurpn (KB, Ke-.
patodupsl) H anl’
NapHTHL.
4b, TMpeobaanaer oproknas (unu apyr& LIeI0YHOH
n0/eBON WIMaT), HO €cTh W MAarHokaas . . . . OOGHKHOBEHHble KBap-
ueesie nopdnps H’
NUNAPHTHL.
4c. IMpeo6nafaior NAarHOKAAs3el . . . . . . » . . Jlanars.

2e, Cipeponutoras ocHoBHAs macca

3a. Ectb kBapu (M CAHHAMH) « + + . . + .« - .« « . Cifeposumoseili auna-
. pum (uwmi Ks. nep-

up).

3b. Pe3 KBapua M OPTOKNA33 , . . & o« + & » + . . Bopuoaum.

2f, Burpoduposas ocmoBHasm macca
3a. Ecte nopdupoBHAHLE BKPAMAEHH H KA

4a. Kpapu M caHuauH (OpTOKAas) . . . , « . . . CMONAHOKAMEHHbIE
nophupul ¥ BHATPO-
¢upsI.
4b. Keapn ¥ nmar#oknas . ., . . . . . . . . . BATpomauMTHI.
4c, Cauuuu W MAarHoKAas ., ., , . . . . . . . BatporpaxuTel. ]
4d, TlaardHok/ia3 HW/JAH MJarHOKIa3 M [BeTHAf COCTABHAA
yacts (nupokced, aMpu6on, 6uorur) , . . . . BuTpoampesuTn !

1 BarpofaunTsl, BHTPoGa3a’AbTel M T. . HASKIBAIOTCA TAKKE rHanofalHTaMM, THano-
GasansTaMn H T. IL
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IMupokcen, amcpubon, OAMBHUH M CTEKIO (ananb-

TS T e B e e S U L MO RS KA.

i *ah. Hetr nopdpupoBHIHKX BKPANNEeHHNKOB . ByJKaHH4YeCKHe CTeK-

na. (O6cuanan, CMo-

AAHOH KaMeHnb, Ta-

XHIUT H Ap.).

. Meaxoaeprucras OCHOBHAA MAcCCad C COJEPAHHEM MENHJIHTA M OTYACTH
6yporo crexna,

- 3a. BKpanieHHWKH — OJMBHH M @BPHT ,. . . . . . Meaunutoebiii Ga3anur.

3b. BxpanieHHWKM — OJHBHH M GHOTAT . . . . . . AJbLHeHT.

OBIIUE KJIACCU®HKALMOHHLIE TABJIALLBI :

- TABJIMLIA JECATAS _
CHHONTHYECKASl TABJIMLUA TOPHBIX NMOPOJ,

INo rewesucy Bce ropHHe NOPOAB PacnafaioTcd HA TPH GOAbIIHE FPYNMH :
1) M3BepiKeHHbIE NOPOIH,

2) ocanounbe MOPOMLI,

3) MeraMop¢uyeckue MOPOMLI.

- Kaxnasi 43 3THX TpEX OCHOBHHIX rpynn oGHHMaeT 1OBOAbHO GONbLIOE KOMH-
| HeCTBO pAa3HOOGDASHBIX THMOB, CFPYNIMPOBAHHWX B CHHONMTHYeCKOH Tabauue
‘_\ (cm. crp. 80—81).

£ TABJIMLIA OAWMHANUATAS
~ KIIACCH®UKALIUA U3BEPXKEHHBIX TOPOJ MO XHMHYECKOMY COCTABY
‘ lpeasapurenpHbie 3amMeyanus Kk Tabauue

i Ipuuaareiit B 31Hx Tabauuax crnocol mepeyucieHda dHAIM30B H BHYHCAEHHS
. MarMaTtndeckuX Gopmys, KO3IpHUHMEHTA KHCHOTHOCTH H T. . CBOJAHTCH BKpaTie
K caenywouiemy.

d TipouenTanil cocrae npusomutcs kK 100 3a BelUETOM BONE, THTAHOBOH KHC-
JIOTHI, OKHCH uMpxonus, (ocdopHOH, YroibHoH, cepHOH KMCIOT, Xnopa H T. H.
Buecre ¢ CO,, PyOg u T. JI. BINMTACTCA M COOTBETCTBYIOWIGE WM  KOJIMYECTBO
'H3BECTH 14 APYrux ocHOBaHu#, 10 Qopmyne Kanbuura M anaTura (B SKBHBaJAEH-
Tax — cM. Hmie). Tak Kak AAS HAC BAXHEI TOJALKO OTHOCHTEALHLIE, a He abcomor-
HBIC SKBHBANEHTHLIC KOMMYECTBA; TO MOXHO 3TOTO NMpPeABAPHTENLHOTO NepecueTa Ha
- 100 u ne npoussoants. [enseHueM NPOUEHTHOIO COAEPHAHHS OKHCIA HA €r0 MO/E-
Kyaspupii Bec noaywaioT sksusaneHTHOe koanyectpo. Coemunss Bee okucunt RO u

i ‘R,O B obwyio cymmy (koTopyio oOGosnasaior RO), a okueam R,0, & apyryo,

MOAyualoT MarMatHueckyio Gopmyany, mROnREO,IpSiO.,, LISt ynpomeﬂnn 'KOTOpOi
- Kosduuuent npu R,0, npusumaior 3a 1 H noay4aior:

= 7RO RQOJ—'% SiO,.
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[Topoabl ruaaTor:

CHHONTHYECKAS TABMY |
Ty

eHHHE (M asporeHHHe) — 0CANOUHLIE — HEeNTYHHIECKNE
(TTopoan BOIHOrO NpPOHCXOMKAEHH)

v 4

TABJIMLIA

I. [lpoToresnsie — npoTOMa-
TRYECKHe — MepBiuHbe

Il. Meiireporennnie — o6aoMon-
Hble — BTOpHYHbE

I1I. PerenepupoBanubie —
IeiTepocOMaTHUECKHe —
TpETHUHBIE

A. AnopraHoreHHble,
I. Xumuuecrue ocadxu.

1. Jlen.

2, lanouansie coan (KaMmeH-
HAfA COAb, CHABBUHHUT, Kau-
HHUTHT, KADHANIATHT, KPH-
0AHT).

3. Cyasdaret (runc, anru-
pHT, OapuT, MHpadHAMT).

4. KapGouarsi (MssecTasKH,
ADIOMHT, MArHesuT, Tpa-
BEPTHHD, CHIEPHT).

5. Oxucanl wenesa H Map-
ranua.

6. Kpemnucroie oTa0MeHHA
(reiizepuT, ONOKK U T. IL).

I, Mexanuueckue omao-
HCEHUA.
1. WMasectkoBbie noponsl.
2, Inunwt.
3. Mopckoii ua1 H necox.

1. Caewannnie ocaoki,

(Ampomepozernnie) .

Pyxasxu. Jlécc.

B. Amdorennnie, cMemaH-
HLIG OTJIOIKEHHSs

1. HekoTtopsie H3pecTHAKH.

2, Hekoropuie kpemMHHCTHIE

OCARKN U CHAKIL.

Hekoroprie raySoxoson-

Hble HABL.

Kpacsan rayGokoBoamas

TAHHA (OTYACTH).

C. OpradoreHssie;

I. 3oozertiinte omaonceHuA.

1. Masectkosuie (kopaano-
Bhe H3BECTHAKH, yCTpHY-
HHE U T. [I. 6aHKH, NTepo-
noauntif, raoburepuso-
Bblil, MUIAHKOBHH W),
Kpemuucrtue  (pamnons-
puepnifi w1 u T. 0.).
Pocdopur, ryano, Kocra-
Haa Gpexyus.

. dumozernsie omaoMHcerus.

1. M3pecTkosbie (KopannuHo-
BLIK, TUTOTAMHMEBRIL).

2. Kpemuncroie (auaromo-
BUH wx, Tpenea, noaHpo-
BaabHEH caaBen).

3.
4.

=

3. Mckonaemuie yrau 1 Topg.

A. Pbixnbie.

1. Ocmamoytiie,

I TpaaykTs XHMHYe-
CKOTO PA3NOKEHUSE.

1. Hekoropuie TJIHHEL, MaTE€PHTHI,
GokcuT, terra rossa M T. IL

II. MpoayxTe $uande-
cxoro pacnajnua.

2, Poccwinu sii0BHANBHEIE, METa-
TETHYECKHE.
3. 1lebens u 1, M.

I MponykTe MexaHHge-
CKoii MmepepaboOTKH H
CMECWAHHN .

4, ipecsa. dmosuiL
IV. CuemafHEe NpoAYy k-
Tl XHMHYECKO#H, MeXaHU-

geckofi ®W Guoasormye-
ckof mepepaGorTkwu.

5. IMousst.—fTemoauts.

Il. Harocnse.
a.Cugarorendme.

IMpoaykrut xuMudeckoro
PAa3A0KEHHT.

1. NennroBrie mnopoasl  (rAHHLI,
CYTAHHKH, PYXJAKH U T, 1),
Ilpoayxrel dusuueckoro pac-
nana.

2. lNcammuTOBHE H NCEPHTOBLE
nopoaw (necok, rpasuit, raney.
HHK, pOCCHINH H T. IL),

b. Bonosue.

Jléce, naccatrad mbiab M T. M.

c. JletHUKOBH €.
Mopenuste 0TAOKEHUS.

B. UemeuTnporaHHble.
1. Tlecaannku U apxo3bi.

- 2. Konraomepatol.

3. Bpekuuu.
4, Cepble Bakk#.

A. MoayoGaomounsie., §

1, [leautoBLie, TAMEA-
cTole W T. M. CA3HIbI.

9. VI3BecTKOBO - TANHK-
CThle CAAHIBI.

3. daaautel (oTHACTH).
4. [lecuanHKH.

5. Hekotopwie Ttax mas.
KPHCTaATHYECKHE CAaH-
1Bl (CEPHIHT, XIOPHT.,
TAAbKOB., KBAPLUHTOB.,
ropuieyd. Kam.).

6. KBapuuthl (otuactit).

7. Cepble Bakky H Ccepo-

BAKKOBLIE CHAHIIBL
8. KpemnucTole CAaHusl.

B. MepexpucTaRingdupo-
BaHHBIE, JHareHeTH-
4qecKne.

1. Mpamop, AONOMHT,

2. Hexoropuie kpucraa-
AHYECKHE CAAHIBL

8. Hexoropuie nophn-
pouas u mopdupH-
TOHABI .

C. MexaHnueckue
Gpexann.

1. OckonouHbie CAaHIHL.
2. Bpexunn TpeHHs.
3. MunouuThI.




OB MHPOreEHbBIE—H3BEPHMERHEIE— Y TOHMYC-
CKHE H By/KaHMYECKHe—MarMaTrHueckue

{pUCTANIHY. W CTEKIO-
i€, MACCHBHLIE—TIPO-
S HHBIE—H3BEPIKEHABIC

II. Knacroregusie—o06i0-
MOYHbIE—ITHPOKIACTH-
YeCcKHe

Moponst meraMopdHuECcKHE

OHOCOMaTHYECKHE.

Harpysusnsie.

hdysuBHbE.
TlaneoTunnble.

KaltroTHmHbie.
& .

— T4AKCHTBI.

ATAKCHTH,
EBTaKCHTHL.
ChepoTakcHTn.

%
I BHcOMaTHYeCKHe —

A. Pnixasbie.

1. Byaxamnuecknit nenea
H [eCoK.

2. Jlanunnu, semaanci
rpam.

3. Bynkanugeckne Gom-
6bl, MJaKH W T. 1.

B. llemenTiHpoBanHble,
1. Tydsl, maasmredHsL.
2. I'paseban aaBa.

3. Byaxanuueckue 6pek-
UM,

4. Tydorennole oraoxe-
HUA,

6 Hetporpaguuecume rafamum,

A Fny6unno-MeTamMopods-
80BAHHME.

a. MaccuBnble.

1. [NoneBomnaropsle  aMpuOOAATH,
ﬂ&panﬂopmu, OKJOTHTH, Mpa-
MODHI.

b. CroncTo-caAaHNEBATHE.
2. Tnefichl W clousHbIe CAAHLE.

3. Pasauunnie KPHCTaaAHYCCKBe
CllaHLpl.

4. Hexotopuie nopduponas u nop-

hHPHTOHIDL.

5. KBaproutel, MpaMopH, Mese3ucThe
MHOPOABI.

B. Koptaktuo- MmeTaMopd u-
30BA4HHH €. *

1. TIATHHCTBIE CAAHIEL.

2. Apunonsl.

3. POoroBuxoBbie MOPOJHL.
4. CnHAO3UTH, NECMO3HTHI.

5, Tonazopble, TYPMaJHHOBME HOPO-
AW B T, T,

6. CkapHbl.

c. WinbenyponaHHbIe MHAH 4Ha-
CTHYHO NepenaBieHyble MOPOLI.

MurMaTHTH.

d. TeKTOHHTH.
(Katagnactuueckue mopofis.
a. Maccueane.
1. MHJIOHHTHI.
2. Bpekunn TpeHus.

b. Cnanueswe.
1. MeTaTakCuTEL
2. PacnbiieHHME NOPOAMN.
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Kpome marmatuuecko#f ¢opmMy/sl A XAapaKTEPHCTHKH TOPOAB CHAYMKAT:
1. Otuomenue R,0 : RO. .
2, Yucno wacrtHu ocHoBaHWH, npuxomsmmxcs Ha 100 wactul  kpemHesema;
310 uMcno o6o3Havaerca 4epes P
B___(m—]—n) 100
T S
3. KospunueHT KHCAOTHOCTH G, KOTODbIH mnonyyaeTcs aeneHHeM

YHCJIa ATOMOB KHCJ/IOpPOJA, COCAHHEHHBIX ¢ KPeMHE3eMOM, Ha 4HC/IO ATOMOB KHC/IO-
pona, COENHHEHHHX C OCHOBAHHAMH;

C/1eg0BaTENbHO

cnenoBaTeNbHO = L ¢
m 4 3n
4, KucnotHeiff napaMetp y, OTHOMIEHHE YHCJA YaCTHI KPEMHEKHCAOTH K YHCAY
yaCTHII BCEX OCHOBAaHHMH, T. e.
Xk r
| e mtn
Bor npumep Takoro nepeumcieHss :
Fpanar #3 JapbadbCKOro yueibs
ITpouenTHslii cocras JKBHBANCHTHbIE
KoauyecTBa !
Sigg....... 69,58 -, ORI EL s GOARE Y
e AR RS EER 0,22 AROL. |l 0,142
T T Fe',o',......0,003}0’150""""'R90<:
G R Yriadeag
R AR 5015 S e A
I 5 e e 0,04 MgQcove v s 50080 0,004 (R SN A T2 L A
D R | ! GO e ) v 10018 =65 ’
U R T, 0,172
N - S Y SRRl | } oors
K,E).‘.-.'..'.3:39 B L i DG R RRISRARS al H
R R 1 X .

.flm*epn npH mpo-
Kanusaunn . , 2,99

100,47

Marmatnueckan dopuyna:
1,7 RO 1,5 R0, 11,6 SiO,

HIH Y
1,15 ROR,04 7,7 SiO,
=28 o=3,74 1=3,63
RgO:RO =0 l,-.)-

Ina co6upanus H PErHCTPALMK TEPedHCIEHHBIX 10 3TOMY cnoco0y aHaAH30B
YAOGHO TO/AL30BATHCA KAPTOYKAMH HHIKENPHBEAEHHOIO THMNA: HaBepxy numetes .
HA3BaHHE TMOPOAW H aBTOP, MOR uepToi HasBaHue paGoTuLl, B KOTOPOH omHcaua
JlaHHasd Topond, a BHH3Y M HA 060poTe pasNHUHBIE 3aMEYAHHI, -

B HeKOTOPHX CIydYasx, Hamp,, mad QHarpamy, ans ofumie#f XapakTepucTHKH H
T. M., MOXHO MO/L30BATLCA YMPOUIEHHHMH CHMBOAAMH B BHAE [Apo6H, B KOTOpO#

1 [lpuBeneno k 100 3a BHIYETOM BOJABI H NMPOIEHTHOE COACPIKAHME pASHENCHO HA MOJe-
KyAnpHbiil Bec.
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Tenem siBasercs Kosuuuent npu RO, oGosnawaemmil yepes R, a auamena-
- KOS()HUMEHT KHCAOTHOCTH; TPH STOM 3HAK -}-mepel APOGLIO 03HAYaeT npe-
AHHe wWeJ0oYel HAM LISAOYHBIMH 3EMAAMH, @ 3HAK — NpeobAafaHHe NIeH0UHBIX
Melib; €M COoMepaHKe 1ie/oded H 1eNOYHLIX 3eMe/b NPHONIHINTENLHO ONHHAKOBO
apuTcAd -, DTh APoOH HMET TaKOH BMI:

R R
+¢T MR — —

., A7 BBLILIETIDHBENEHHOrO aHaaH3a Mbl MMEEM :

1,16
o
No
% : A o
s S0, RO R,0, sio
BT, HIH o
s X } ROR,0, Si0,
e FesOy-d vl
T Fe 5 ey :
7 0 5 } S
e o .0 , e
G Na,o...,}] 1=
G o O B Dl R0 : RO =
R
H,0(110°) .
H,O (mpokan.).

Tabauua 11-ag nomeuieHa B KOHLE KHHTH,

TABJIMUA IBEHANLIATAS

KJIACCUOHUKALIMS M3BEPXEHHBIX HOPOI MO MHHEPAJILHOMY
COCTABY

Tabnuua nomeinieHa B KOHUE KHHIH.

Hpu;zo?xmue

L OBIIME 3AMEYAHHUSI O COCTABHBIX YACTAX H CTPOEHHH F'OPHBLIX NMOPOJ

F1aBHLIMH COCTABHLIMH YACTAMH H3BEPIKEHHHIX NMOPOA HABAAIOTCA CHAMKATh (10MeBbie
. naTe, GeapAInaTeas, NHPOKCeHb, aM(pH60abB, ONWBHH, aHAABUHM MEJNMIHT, CHIOAB, XJO-

PHTBI M Hek. Ap.) U KBapll; KpoMe TOro BCTPEYaloTCsi: camopousme saementnl (G, Fe, Ni,

Au, Pt), cyanduanl xenesa, Mean, HUKKeNs, KOGANbTA, WINHHENH, MarHuTHbIE JKeTE3HAK, Xpo-
. MHCTHIt KeNe3HsK, ANATHT, THTAHHT, KAABIAT W HeK. AD.; B HICAOYHBIX K He(eTHHOBLIX Cie-
 HHTaX, a TaKKe B HEKOTOPHIX MErMaTHTOBBIX JKHAAX HrpaioT Oonee HWAH MeHee CYLIECTBEH-
~ HYI0 POab Takke pasHbie HTOPCHAHKATH, GOPOCHAMKATH, UHPKOHOCHANKATHI, THTAHOCHIHKATH!,
- Kak, HANP. , 9BANWAANT, SBKOANHT, ACTPOPHAAHT, NAAMNPODHIIHT H Ap.

g Fopupie noponsl Moryt ObTh MOHOMHMHEpPAABHBLIMH (COCTOAT NEAMKOM HAH
33- NOYTH UeANKOM N3 HelcAHMBIX ONHOTO unuepana) HIH NOJHMHHEpPAJABHBIMH (cyuxe-
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CTBEHHBIMH COCTABHLIMH YACTAMM ABAAIOTCA ABA HWIM HECKOALKO MHHEPanoB); B NOCAEAHHX
HMeoT Gonblioe sHaueHHe AR XAPAKTEPHCTHKH W AJs ONpefefeHHs H3BEPIKEHHOH mopoam
OTHOCHTE/NbHbIE KOJNHYECTBA rMaBHLIX COCTABHHLIX 4acTel. [as KaWIOro cemelcrTsa CyIIecTByer
HOPManbHBIH CPeHKH THN, B KOTOPOM KOAHYRCTREHHLIC OTHOIISHUS MEWAY TAABHLIMHA YaCTAMMN,
BEPOATHO, COOTBETCTBYIOT 3BTEKTHIECKOMY HX OTHOLIEHHWIO;, 5T0O HOPMaJlbHbL E, MeE30-
AKTORbBIE, IBTEKTHYECKHE (aHXH-3pTeKTHYeckne no P OT Ty, Me30KpaToBbe ro
Jiakpya) nopoast. Tlopoan ¢ W30LITKOM WEAOYHBIX H LIEAOYHO-H3BECTKOBLIX Gecnget-
HbIX MHHEpAJI0B N0 CPABHEHWIO C 3THM HOpPMaJbHBIM THNOM Ha3blBaloTcA JeHKOKpaTo-
BEIMHY, a T8, B KOTOPHIX MMEETCd H3GHTOK MKeNe3HCTO-MarHe3HaabHLIX LBETHHIX COCTaBHBIX
yacre, Ha3LIBAIOTCH MENAHOKDPATOBH MH. [IpH upe3BbigailHO 3HAYNTENBHOM yMeEHbIIe-
Hun anbGo OecupeTHHX, AH6O WBETHHX COCTABHLIX ¥acTeH, a caefl., HeoObUaHHO 3HAYHTEAb-
HOM MOBBIIEHHH CONEPKAHMA B MEpBOM cayyae uBertHoll, a Bo BropoM Gecusernofi cocram-
HOH 4acTH, MOAYYAIOTCA PpAa3HOBHAHOCTH NeHKONMTOXOBLHE H MEAAHONTOXOBHE.

Taxum ob6pasom momyuyaercs creayiomas CX€Ma HIA CEMeIICTB, B KOTOPHIX CYLIECTBYIOT
MOPOAK ¢ PasAHYHHMA KOAHYECTBEHHLIMM OTHOWICHHAMYH MEKIY TAABHBIMH COCTABHBIMH
qaCTAMH ;

MesonuToBHI WIH 3BTEKTHYE-
cKHlt, HopMaAbHBI THT

4
Jleiikoxparoru#i Menanokpatosnift

THIL THO
Jlefintoxosslit THR MenaponToXoBLlH THN
MoHoMHHEpaAbHAS MOpPoAa MomnoMuiepansiblie NOpoaL
(peaspmnaroant) (MHpOKCEHWUT, AYHHT, TOPH-
GaesauT)

[lepeyens cocTaBHBLIX wacTeil U3BEPWKEHHBIX MOPOX

B u3sBepkeHHOK MOpofe pasAHYAOT COCTABHLIE UaCTH:
1, II0o renesucy:

nepsuynsie, o6pazopaBuinecs OXHOBPEMEHHO ¢ caMoll nopojod;

BMOpULHbE, ABIAWIIHECS NPOAYKTAMH BHAOH3MECHEHHA NMEPBHUHBIX AW HErocpes-
CTBEHHLIMH HOBOOGPA30BAHHSIMH,

2. [To KNACCHOHKAUHOHHOMY 3HAUEGHHIO!

cyujecmsennse, ONPEACASIONINE NPHHALICHKHOCTD MOPOAB K JAHHOMY CeMeiicTay,
poay, BuAY ;
8Mmopocmenenioie, ONPEACAIINUE PASHOBMAROCTIL.

1. CymecTBeHHbIe COCTABHBIE YACTH :

A. Becnsernsie (6eante).-

1. [loaeasle wname : Oproknas. Mukpoknus. Anoproxnas. Cammpun. IMeprur. [laa-
ruoknaspl, Aas6ur. Oauroxnas. JlaGpagop. Butopuur. AHoprur L i

2. Peavdwnamudn (samecmumenu noaessix wnamos): Jeiiunr. Hedeaun. Comaanr.
l'aoun. Hosean. Kanxkpuant Meauaur. Anansumnm,

3. Keapuy.

4, Mycrkosum.

B, lleeTtnue (xexesucro-Marnesuansupe) 2.

TTapoxcenu u amguoors : Asrut. Jnannar. Srupun. Irupunasrur, .Akunt, Tunep-
cred. Bpousut. Jucrarar. Porosas obmanka. Pubexut. ApdBenconur. IHHIMATHT K Ap.
2. Caiodei: Buormy, Jlenugomenan, JIHTHOHHT,
8. Qausun.
4, }'{vpxa.»mn.

anxpunuam. Jsduarum. JMaunpogursum u dp.

———

b

* Hexoropnie moxesme mnarhl MaKpOCKOMHMECKH GHiBAIT OKPANIERM ® pOSOBMIL A
xpacu:.:ﬂngpef OPTOKAA3) MAH B TEMHME MBETA (1a6panop, anoprokaas), $
i FOKUX WIAMBAx WEKOTOPME 3 muX SDANIOTCA GECUBETHWMH (NANPMMED, OANBHE,

[ |




BropoeTeneHHBI® COCTaBHbIE YacTH (HO WHOTAA ROCTHIalONIMe 3HAYEHUA CYLIECTPEHRBIX):
I'panar. Anarur. Ckanoaur, Xaoput. dnugor. Marmernr. Tnranomarmernt. Xpounr,
Meneauwit Gaeck. Marmurawil kongenan. Menunii koaucKan,

Fpynnuposka H3BepeHHpIX MOPOX MO MHHepanaMm

MispepxenHan moposa MOXeT COCTOATL CYUIECTBEHHMM 0Gpa30M H3 ORHOTO MHHepaxa
;ﬁonuumepanhnue NMOPOAB) HAH W3 HECKOALKHX MHMHEpaJoB (MoAMMHHEpaJbHBE NOPONbI).
- IloatoMy CYWecTBYKOT TakHe KOMOHHANHH CYIIECTBEHHBIX COCTABHMX wacTew.

: A. Mownomureparsisie nopodes. ' ' N
" (Oamn MuHepas w1 MHHEpansl OJHOTO CeMeHcrpa)

Toavko nonessie wnars.

Toabko mupokcens HAR aMpHGOAL,

Toabko oanBuH.

Toabko MarHeTHt (WAM THTAHOMATHETHT).

Tonbko deabrmnaTnms.

Tonsko kansumr (7).

Toasko kBapu (?).

Toaeko cyabthuast TAKEANX METaAnoB (Xeaeaa, MeaW, HUKKEas).

i )

03 oW

B. MMoaumuneparsnse nopodsl.

I.lBa MmuHepana H3 PasHBIX ceMelcTn:

9. lNonesnie mmnatW ¥ KBapu.
10. Cmioasl u xBapm.
11. TMonesbie mmnaThl H OMHBHH.
12. TNonesble wnatsl ¥ OHPOKCERb! (uan amdubonn, HAH CAONL).
13. Peappmnariasl H MUPOKCEHb! (HAH AMPHOOABI, CTIOABI). 2
14. Mupoxcennl (uan aMpuGOILI, CAIOALI) H OJHBHH.
15. Tlupokcenw u pyaHsle MHHEpaas! (MarHeTur).
<16, OXMBHH W DPYyAHble MHHEPAAH (MATHETHT).
17. ®enppmnaruasl U anaTHT.

1. Tpn MuHepana m3 PasHNX cemMelcTB:

18. Moseswe wnare, nHPoKceHs! (Han aMmduGoan, cmo.mg H KBaplL.

19. IToneswie mnartel, MUPOKceHsl (HAH aMpuGOALI, CAIOAB) H ONHBHH. -

20. @eappmnaTHAL, MHPOKCEHb (MW aMPuGOAL, CNI0Ab) H OJHBHH.

21. Tloaeswe mnarthl, heabamnaTuan, nHpoKceds (wan amduGoabl, caoms).

ll. Yernipe MHEHepana H3 pasHHXx ceMeilcTB: :
22. Tloaesnie winatw, GeApUmMATHAN, NUPOKCERb (Mau amdpubOAN, CAIOAK) H OAHBHH,
L

i
b
3 ' FpynnHpoBKa rOpPHLIX MOPOMA NO CTPOEHHIO

Ilo caomcernio (MakpOCTPYKTYype) ropHeleé NOPOAEI PACHARAIOTCA HA :
I. Kpucrananueckue (MOJIHOKpHCTAMIHYECKHE H NOAYKPHCTAAIHYECKHE).
a. [lonHOKpHCTANNHYECKHE MOPOAB MOTYT OLITh:
1. Kpucraaanuecku-3epHHCTHE (KpYNHO-, CPEAHE- H MEAKO3EPHHCTLIE).
2. TNopduposiansie (rpasutonopdupossie U nophuposue).
‘3. Ulaposwie. *
4. Ilonocarue,
5. TaxkcHTOBLIE H IIOMEPOKPHCTAIIHYECKHE.
b. loaykpucTanJinuecKkue mOPOXb OOHHMAIOT PA3HHIE THOLI NO P H P o-
BB X H aQuposuX CTPYKTYP

4 II. O6aomounsie.

4 . Adanntorne.

& . 1V. Amopdunte.

b Kpucrananueckue nopoast B CBOIO ouepeib, MO NPOHCXOMAHHMIO NEARTCH HA
I L M3spepkenuwe noponn

1. M’amamuqecxue, HIH nepsHyYHbe, KPHCTANAH30BABIUHECH HENOCPeACTBEHHO W3
| AR Marmol. . ) - “20L% =g s % g
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2. [Mapamazmamuxeckue, NePeKPHCTATIAIOBAHALE B TBEPAOM COCTOSHHH M3 KpHCTad-
AHYECKHX XXe nopoa.
3. Anomazmamuveckue, NePeKPHCTANINI0BAHKLE U3 CTEKAOBATHX MacCC,

Il. Ocano4yHble MOPOAL.

¥. [Mpomoxpucmassudeckue, KPHCTAANH3OBABUIMECA HEMOCPEACTBEHHBIM OCaMAEHHEM
H3 PacTBopoOB.

2. [Mapaxkpucmanau4ecKue, nepeKpHCTaIAH30BaHHKE B TBEPAOM COCTOSHHH.

3. Memaxpucmanaudecrue, NePeKPHCTAAIHIOBAHABIE THAPO X U M HICCK KM NYTeM,

e

1I. TABJIMLBI, HITFOCTPHPYIOILUME NMEPEXOAbI MEXY MIABHEAILUMH CEMEH-
CTBAMH HU3BEPXEHHBIX MOPOJ

Ilns Toro, uto6nl He BO3HAKAO omubOYHOE MpeACTaBAeHHEe O ceMeliCTBaX H3BepKeH-
HBIX 10POJi, KAK O Pe3K0 OUepYCHHHWX H 060coGMeHHHX rpynmax, HeoGXOAHMO 06PATHTH BHH-
MaHHe Ha CY(IeCTBOBAHHE NMEPeXoXOB Meway HuMH. Baarogapa sTuM nepexogaM ycTaHaBau-
BAETCA CBA3b MEXAY OTACAbHLIMH THNAMH H3BEPXEeHHHMX NOPOM, NOAYHAETCH IR MHOTHX
CayuaeB MOYTH HenpepuBHaf Ilenb, B KOTOPOH oOTHedbHble ceMelcrBa 03HAYaloT Hauboaee
9acro BCTpevaloutuech THmsl. [lepexoAnsie THNH MEXAY KPYOHBIMH cemelfiCTBAMH M3BEpHKeH-
HHX MOpPOJA BOSHHKAIOT BCAEACTBHE BapHaumii B XHMHYECKOM COCTaBe MarM H 0O6YyCHoBAEH-
HOrO 3THMH BAPHAUMAMH H3MEHEHHMS B OTHOCHTEJbHHIX KONHYECTBAX [I/AaBHHIX COCTAaBHBIX
qacreli, a TaKHe NOABIEHHA HOBHIX MHHEpalAOB, OTCYTCTBYIOIIMX B KpaflHHX uleHax psaja.
Ias Toro, uto6u o6neus STH MPEACTABACHHA O NEPEXOAHBIX THINAX H O CBA3E MEXAY OTAENb-
HBIMH CeMeliCTBAMH B KOHKPETHYK QopMmy, 3Aech NpPHBefAeHH NOMEIeRpble HH¥e TAGAHLBL,
Crenyer NOMAHTb, 4SO Mepexof LUEHTPAALHOr0 ceMelcTBa KauaoH Tabauusl B COMpepenbHele
nepexonHne THNH 0GYCIOBAER BO3PACTAHHEM CONEPXAHHA Kakofi-HHOyah COCTABHOM 4acTH,
Hamp., KpemHesemad, iiesoued, BCeX ONHOOKHCeH Booblle, IENOYHLIX 3eMedb, MOAYTOPHBIX
OkHCA0B H T. M. Kawuoe Takoe naMeHeHue BieyeT 3a €060 CONpsKEHHWE W3IMEHEHHA
B COMCPWAHHUA APYrHX COCTABHMX yacTell M TAK MAH HHAYE OTPAKAETCH Ha MHHEpanoruve-
CKOM COCTaBe TOpPHOH MOpOAsl.

JIns ycTaHOBNEHHN NPeNenoB KONeGaHHil MHHEDANOrHYECKOro HAH XUMAUE-
CKOro C€OCTasa B TOM MAM HHOM ceMeficTBE B HacTosulee BpeMs NpPHMEHAIOTCH NpPHEMBI
BAPHALHOHHON CTATHCTHKH.

Takue pambi NEepeXxojHHIX 3BEHbEB, KOTOPHE MOryT ObITh pacCcMaTpHBAEMBI KaK CMeCH
B DasHLIX MPONOPUHAX ABYX KPaMHHX 4YIEHOB, KAK, Hanp., pAa ot raG6po A0 CHEHMTA, HA3ILI-
BAIOTCA H3O0TEKTHYECKHMH pPANAMH:

Tabauum nmomeuens #Ha crp. 87 — 92,

P

Ill. TABJIMUA BAXHEAWHX FOPHBIX MOPOJ B AIOABUTHOM MOPANIKE !

ABrATHT. YabTpaocHoBHAA 3hdy3usnas noposa (u3 6Ga3anNTOB) BUTPODHPOBOrD CAOKE-
HHA, 4epHOro UBeTA. BxpanaeHHHKH aBrura.

AsratoBuift nopdupar. MNarcosynkanuvecknit (waH mnaseoTHnHu) aBruTOBMH aH-
neaut, Cu. [lopdpHputs.

Anamennut. Ipammr ¢ GoabluuM COAEPKAHHEM NAATHOKAA3a: KATHEBWH noxesok
WNAT H MAArA0KIa3 NpUGAHSHTEALHO B PasHbIX KOJAHIECTBaX.

AnuHoJ. KoHTakTHME POrOBHKH, cocTomuiHe M3 aabbOHTa H KBapUd H BO3HHKaOLIHE
M3 CHaHIEB H3 TPAHUMUE WX € Avabaiom. 4

AnebacTp. MeakosepHHCTan NPOCBEYHBAIOILAA Pa3HOCTh THICA CHEXHO-Genoro upsera,
nepeioasiiero HAOTAA B KPAaCHOBATHIA HAHM Cephiii.

AasOHTAT. PeasamnaTonut, cocrosunit cyulecTsenso 3 aAb6HTa; MECTHHE BLIIEACHHA
H KHAH CpPef CHEHHTOBHIX MOPOA.

L B 32707 Mepeveis BOWAK TOXDKO TE NOPOAL, KOTOPHIE YNOMAHYTH B TRGAHLAX — KAl0Ue.
. .
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F AnapHeut. X{nasHag nopona, oTBEYANIAS NPUOAHIHTEABHO MEAHMAMTOBHM OasastTam.
WKpocTpyKkTypa nopguposas. OCHOBHAR MACCA NOAHOKPHUCTANAMYECKAN; BKpamAeHus OMAH-
guna, OuoTuta, asrura. [lonesoft wnar otcyrcTByer,

AnsickuT. Kncnan rayGuaBas nopoja KpHCTaAAHYECKHM-3ePHHCTOTO CAOMEHHs, Geaore
|BeTa ; uleN0YAOH MOoNeBol wWnat U Keapi,.

AndnboauTsl noneBoMinaToOBble, MACCHBHLIE HAW CAAHUSBATHIC MeTaMOpduUuUECKHe
bl, COCTOALLNE M3 [MIATHOKAA32 W ampuGona.

AHa1bUHMOBEIA (asaibr. BasaibT, B KOTOPOM MJIATHOKN43 3aMEHEH aHANBIHMOM.
Augeanr. Jddyauenas nopoga cpenHell KNCAOTHOCTH, COOTRETCTBYIOUIAR WHTPYSHR-
auoputam. Llger cepslii, kpacHosatil HAH YepHulil. [Nopduposoe crpoenane. OcHoBHas
€A aHIe3nTOBAd, TPAXUTOBAas HIH MHUKPOAHTHTOBad. [NOAEBOIINATOBHE MAKPOTHTH OCHOB-
fi MACCHl — anne3un. BKPanAcHIHKY | AT ROKAAS, HPeUMyIecTBEHNO ocRoBHOM (1aGpanop),
HBETHLIE MUHEPAIb. CMOTpPA 110 MCKIIOYHTENLHOMY TOCAOACTBY MAK MO npeoSaifaHuio
TO WU MHOTO IBETHOro MUHEpaJa pasiuuaioT: cAl AsHBIA a, pOroBoo6MaHKO-
#ia,anruTtoBbifia, TunEepcTeHOBHH 2. W cMellanHMe THNH. [laseonyaxanuye-
e, Gonee HAM MeHEe MeTamMOop(H3OBAHHbIE AHNE3HTH HA3LIBAIOTCA NOPPHPHTAMM.

Annesdrobalanst. [lepexomuuift THR 3ddysusAEX NOpoA, NO XUMHYECKOMY COCTABY
OMEMYTOYHBH MEMLY HAcTOAMMRA HA3aibTaMM } AHNNEINTAMA,

AHgesuTopauMT. [lepexognas sb@ysnBHAS TOpPONA, AHAE3NT C KHCAOH OCHOBHOWH
Maccoii, Ho Ges KBapua.

‘ Anpesntorpaxut. llepexomnmlt T™an adpdysnenmx nopon, ceasyomnit cemeicrsa an-
HTOB H TPAXHTOB; MOJEBOH 1IMAT YACTHIO MJATHOKNA3, YACTHIO CAaHWIHH,

Adoproznt, OcHoBHON (HeabIIINATONAT, COCTOANA H3 OCHOBHOrO NAarnoKxasa (nabpa-
pa uan DoJce OCHOBHOYO), WaCTO 3e/A€HOBATO-CEpOTO HAH TeMHOCeporo nsera. Jiepusar
GOPOBLIX MATM.

. Antcoxur. Meaxosepuucras xBapuepas nopoaa € MHOTOYHCACHHEINM NewyHKaMi
CMIOABI, ANATHTOM # C XEAE3HCTHMH BKINYCHHAMH. MunbEbif I'peiiSCH. ’

AnauedT. Anatuto-HedenHHOBas nopofa. MeCTHbe BBIEICHHA CPElu ae@eam{maux
EHHTOB.

Anaut. Kpucraanudecku-3epHucTas nopoga 6eaoro HAH CBETJIOCEPOro HBeTa, 0GHIKHO-

| BEHHO- MEJIKOSEPHHCTOTO CAOKEHMs, COCTOAIAN M3 KBapla M IOJEBOro wmara (MHKPOKAHHA
" WJIH OPTOKJA33a M KHCJAOr0 MJIArWok/iasa) ¢ He3HAYWTEJILHOH NMOAMEChI0 MYCKOBHTA, OGHOTHTA,
 HT. . HAH BOBCe Ge3 1seTHOro MuHepana. OGpasyer Xuahl B PaHUTax, rHeiicax M T. R.
Apko3s. IlonesomnaTosplil NeCYaHHK.
BasanbT. (monesoinmaroshiii), ocHOBHAA 3((ly3HBHas NOpONA, YepHOTO HBETA, NAOT-
" HOro caoweHus — adanutonoro uau nopduposoro. CocToMT raaBHuM 0o0pasoM H3 0OHOBHOI®
| MIArHoKaasa, aBTHTE, ONMBMHA, NarHeTHTa. B HedpeasnHoBOM H e iuHTOBOM 6A32aN6-
' TaX NIarHoKNa3s 3aMmellleH HeeTHHOM H JeiLuTOM.

BasaunT. YastpaocHoBHaA 0asaibTOBHJHAN IOPOJNA CEPOro HAM YEpHOro HBETa; oT 6a-
| 3anbTa OTIHYAETCS NMPHCYTCTBHEM B ero cocraBe Hedenuna (HedeanuHoBu it 6.) win ner-
~unta (meitnurosnii 6.).

BanaTurt. IyGHEEaR Kucaas nopoja TPAHHTOBMAHOTO CJAOKEHHA, NPOMENYTIouHAR
| MEeKLY afaMelIMTOM H KBapuesniM AuopHTOM. OT NEPBOro OTAHYAETCS T[OCHOACTBOM MAATHO-
| K7Aasa Haj OPTOKAA30M, OT MOCJAENHEro—-CpPaBEHTeNbHO HeGOABIIHM CONEPKARMEM KBApla,

; Bekuukuunt. MenamokparoBas KpHCTANAHYECKas 3epHHCTan HedeaHmoBas HOpPoOAa C
- GapKeBUKHTOBOI porosoii o6MaHKOR B KavyecTBe LBETHOrO MHHEpald. ;

K BepGaxur, Temnas MenxosepHMcTan MATPY3HBHAsA mopoia u3 cemedcrna ra6bpo (no
* Goaninei yacTh B Buze wua). COCTOHT U3 OCHOBHOIO IJIATHOKAA3a M NUpOKCeHa HaH audnbosa.
B Gepeant. Muabupit MycKOBHTOBLIL IPaHAT, MEAKO3EPHHCTHIH, ¢ NPHMECHI0 CEPHOrd
. KoauenaHa,

; Bocronur. JlefikoxpatoBbifi Wuibupil cueHHTOBHA nopdup; uBeTHHEe MHHEpasb
HOYTH MOJHOCTBIO OTCYTCTRYHOT.

Bpex4un. O6moMouHble MOPO/LI, COCTOSIIME M3 YTAOBATHX OGAOMKOB, CBASAHHBIX
KaKHM-HIOy b LEMEHTOM.
4} Bapwoaur. [aornsii nuabas co cheporntamMy, HMERIIHMH NpUOIHIHTEABNO ROAEBO-
HWNATOBL# cocTas.
BeGcrepur. [InpokcenuT, CoCTonmuii H3 MOHOKAMHHOrC H POMOHYECKOTO NHPOKCEHOB.
Bepaur. JInannaroHosmii nepugoTat, ray6uHHan KpPHCTaAMHYECKH-3epHECTAA MOPOAa
{:ldlg;m 1BeTa, COCTOSIAN U3 OJMBHNA H AMANIAra M CBA3aHHA# TEHETHYECKM € CEMEHCTBOM
0. - :
BurpoGasannt, BHTpoanesnT u 1. 1., 1asbl €O CTEKAOBATOI OCHOBHOM Maccofl.
Burpodup. Keapuessiii nopdup (wiu aunapur) co crexaosatoil oCHOBHON Maccofl.
BOI’e3HT- Ocnosnas KUAbHAA TOPOAd MCEAKO3CPHHCTOrC CJAOMEHHS, TEMHOCEPOGre

* MM 3enenoro usera. Mumepajiormuecknl COCTAaB : OPTOKNA3, MAArMOKAA3, poropas oOMaHka
H (Uan) asrur.
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Byabauaur. TpaXHaHAEIUT HAN TPaxHAOAEPHT. DddysnsHLIl AHANOT MOHNOHHTOB.

ra66po. Ochosnas rayGHEHEAA TOpPOAa KPHCTANIHYECKH-3€PHHCTOTO (OGHIKHOBEHHO
Kp CTOro) CAOXKeHHs; OCHOBHOM NIArMoK1as, MHPOKCEH (IHanaar, aBTHT, THIEPCTEH)
uAH aMpub0s, YaCTO ONHBHH, MArHHTHBIH Xexesusk. TemHozeneHas HaHM uepHasc GeamMp
NATHAMH.

Ta66ponoppnpnar, OcHoBHas rayGuEHas (YacTo XMUAbHAA) MOPoOXa, TEMHOCEpas Man
3e/eHOCEpad, rPaHHTONOPHHPOBOTO C/AOKEHHS, BKPATLIEHHUKH — OCHOBHOI! IIAT HOKAA3] METKO-
3epHMCTad OCHOBHAR MAcCa COCTOMT M3 OCHOBHOIO N/arHoKJasa, MHPOKCeHa (NHaniar, aBrur,
rHnepcTeH, HHOrNA porosasi OGMAaHKa) H MarHeTHTA.

Fa66pocnenut. (MoununoHnuT). [aySuHHas nOpOma, KPHCTANAHYECKH-3EPHHCTOrO
CAOWEHHS; NAarnokaas (06bIKH, OCHOBHOI) OPTOKJA3 M ABTHT (HAM AUAAJar, porosas ofManka,
runepcreH, GPOH3HT).

lFapuGyprut. I'1yGHHEas OCHOBHAA MOPOAa KPHCTANIHYECKH-3EPHHCTOTO CAOKEHHS,
TEMHOrO LBETA, H3 CEM. NEPHAOTHTOB; OMHBHH (JaCTO CEPNEHTHHHIHDOBAHHBIN) W poMGmue-
cKifi nmupokced (6pPOH3HT, rHOepCTeH). g

Fayreut. Tpaxuannesur, CanuiuH ¥ NJATHOKAas NPHOAH3WTENLHO B PABHBIX KOJAHYe-
CTBAX.

Fefiuat. MeaxosepHHCTan MeJaHOKPATOBas XHAbHAST TOpPOJA, COCTOSUIA® M3 IIeNoY-
HOTO MOAEBOTO mIinata, OapkeBHKHTa, W GHOTHTAa CO cielaMH HedeJWwHa, AHONCHAOBHIHOTO
MHPOKCEHA H NpoY.

FennetaHHTHI — rHeiicoBble MOPOALI POrOBHKOBOrO 06AHKA M (EIb3IHTOBOTO CTpPOE-
HH#, HHOTAa C MOPPHPOBHAHLIMH BKpal/eHHHKaMH.

Imnepcresnt. MoHoMHHEepaabHan rAyOMHHAA TIOPOAA KPHCTAMIHYECKH-3epPHHCTAH
(COLIKHOBEHHO KPYMHO3€PHHCTAdA, TEMHOrO LEBETA), COCTOHT M3 FHNEPCTEHa.

Iuiic. MonoMHHEPaIbHAA TOPOAA, COCTORAUIAA M3 ORHOHMECHHOIO MHHEpAana — rHICA.

Tauasl. ToEKOsepHUCTHIE OC3aAOYHBIE NOPOAB], COCTOfUIHE OOLIKHOBEHHO H3 KaoJAuHA
n upuMeceil: ksapna, yriekncaofl uzsects, Gypoil OKHCH Kene3a, OPraHHYECKHX BEILECTB M
np. B cyxoM Bule 3eMIMCTH; ACTKO BIMTHBAOT BOAY M CTAHOBATCH NAACTHYHBIMH M BA3KHMH.
Uyeras KaoanHoBasd rauHa 6enoro usera; OT NPHUMECeH NOAYyaloTCH KeAThH, KpacHuft, Oy-
pHlii, senednit U Ap. usera.

FaunHcTble caannbl. MeraMopduyeckne nopoiu, 06pasopaBliHecs H3 TIHHH; COCTO-
ST W3 TAHHUCTHIX YACTHU H MeAKO# NLiIH MOJEBHX INNATOB, KBapma H AP.

Tueficsl — MeTaMopdHUecKHe MOPOIb, COOTBEICTBYIONIHE TPaHHTAM MO CBOEMY MHHe-
PaaoTHYECKOMY M XHMHUYCCKOMY COCTaBy, HO 06JajaioilHe CIOHCTOCTHIO (raefCoBHANOE ClO-
JKeHHe).

TopuGaenant. MomoMmuHepaabHafd rAyGHHHAS NOPONd wPHCTALMHYECKM-3EPHHCTAN,
yepHas, COCTOMT M3 porosoit o6Manku (OGHKHOB. 6ypoil).

Fopmesnsit Kamenb. OrHeynopEas nA0THAA TaJlbKOBas TMOPONA 3€J1EHOBATO-CEPOro
usera. Mpumecs X70pHTA W NPYTHX MHHEPAAOB; YePTHTCS HOTTEM.

FpaunTaT. BHOTHTORKEI rpaEHT, HE CoAepkawmuii MyckoBuTa (PosenGyum).

Ipararenit mopdup. Kucaas ray6unHas (Jacto IKHIbHAS) NOpOZa rpaHutonopgu-
POBOTO CAONEHHS; BKPAMICHAHKY — HAKOMOPQHLIT HAH OMiapieHAHEBI mexouncit moaeroil
Inar (AHOCAA ¥ KBApL); MENKO3EPHHCTA# OCHOBHAA MacCa M3 MEN0YHOr0 MOJAEBOrQ  Imnarta,
KBapua M croasl (WaH poroBoit 0OMankH, HIH MHPOKCEHA).

I'panur. CayOunsas xucnas nopoia, Geaoro, ¢eporo HAH KPacHOTO [BETa KpHCTas-
AMYECKH-36PHUCTOTO CAOKEeHHs (MEOTJA [NAPOBOTO, MOPQHUPOBHIHOTO HAH NErMaTHTOBOTO)
meaoqHoit monero#l mmar (06HKHOBEHHO C MPHMECHIO H3BECTKOBO-HATPOBOTD), KBapl (B Goab-
UIOM KOJHYECTBE) H OANH MAH HECKONbLKO NpelcTaBHTeNell CrenyloliyX MHHepanos:- GHOTHT,
MYCKOBWT, NMElIHIOANT, porosas ofMaHKa, aBTHT, FHNEPCTEH, STHPHH H HEK. Ap.

FpagoanopuT. [1yOHHHEAs KDHCTAXANUECKHM-3€PHHCTAS  KHCJAAs TNOPOA3, KHCIBIA
NAATHOKA43 W OPTOKA4s npu6a. B 0AAHAKOBEIX KOTHYECTBAX; KRADIl H POrosasg oGmanka, GHOTHT,
aBLHT M T. . MMHEEDAIH (MOPO3HL WANM BMECTE). .

I'panyARTH — JAeiikokpaToBile MENKO3epPHHCTHE TpaHWTH (C TpPaHATOM), a TaKKe
naoTHIE, GoraThle KPeMHE3eMoM THeiiCOBHE MOpOkl. ,

[pefisen. [panxtosas nopoja Ges monaeBoro unara; OOLIKHOBEHHO JHIIb Khapll H
cBeTaas caoja.

. I'popyaur. lllenounoii rpanntoBuit nopdup C 8rHPHHOM, STHPHHOBO-KBapUEBLIH kepa-
TOhHD.
Hanur. Kucaas sbdysuBras moposa ceporo, 6ypopaToro, pexe uYepHOro IBera,
- nopduposoro croxmenns. OCHOBHAA MACCA MEIKOKPHCTANTHYecKast, (eb3HTORAN M/ CTEKIO-
Bataf. Bxpanaenaukn: KBapu (He BCerfa), KHCAwil maarwoxnas (aHNESHH, ONMrOKnas), uBeT-
AHE MUHepans (6uoTiT, POTOBAd OGMAHKA, MOHOKIHHHYECKWH HAH POMOHYECKHH NMUPOKCEH),
SbdyanBHblii aHaTor KBAPUEBOro THOPHTA.

Hennenur. JiunapaToauuT, KHcAan sdPysnBHas nopoia ¢ OPTOKNAZOM H MJIarHo-

KAA30M.
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2 JecmoanuT. MeramophH30BaHHLIA B KOHTAXTE ¢ AHaGasoM claHel JEHTOMBOIO cTpoe-
. CoctonT M3 HOBOOGpAsoBaHMI ans6HMTa M XJTOPHTA. L

~ JAwmaGa3s. OcHOBHaA IOPOJ4, COCTOAIIAN CYIIECTBCHHO W8 MIATHOKAasa M NUPOKCeHa
HocAuas 06MHK NPeBHHX Mopod (TaK HA3. 3eAeHOKaMeHHble nopoas). Llper seaeHo-cepmid

g 3eaeHo-uepHblil. CrpocHHe KPHCTAATHYECKH-3E€PHHCTOR, OQUT

epcepTanbHoft ocHoBHOA Maccoi. Kpome nuarnoknasa M NHPOKCEHA NPHCYTCTBYIOT XA0-

AEE BbACACHHA, HAOTAA OAHBHH (0JHBHHOBbIH anaGas) wau Keapn (KBapueBlil AHa-
POAYKTHI MeTaMOp(hM3auuK: KBapL, KaAbIWMT M np. [loKpoBH, WHAK, HATPYSHBHLE,
acThl, METKHE JAKKOAHTHI.

- Jiuwoput. OcHoBHas rayGuuHas nopona (M2 3e/eHOKAMEHHLIX NOPOR HAH T'PIOHIITEHHOB),
1 HHCTAf, 3e1€HOTO WAH TEMHOCEPOro 1IBETa, COCTOHT M3 KHMCJAOTO MJarno-
a H POroBOi OOMaHKH— MJH aBIHTA, HAH OHOTHTA.
- InopuTossifi mopdupur. H{uipHas nopona nophHpOBHAHOTO CIOMWEHHS, TEMHOCEpa®
OBHAA MAcCa TOHKOKDHCTAMIHYECKAd HAM MNJOTHARA, BKPanAeHHHKH: IJarHOKAa3, dacTo
1bHBIH, W poroBas o6Manka (uaW GHOTHT, nupokcen). s
Jonomut. KapGonatHpie mopoasl, COCTOSIHE H3 IOJAOMHTA WAH AOJOMHTH3HDOBAH-
M3BECTHAKA.
HyanTt. OcHoBnag rayGHHHAA NOPOMA, KPHCTANIHYECKH-3CPHHCTAsA, SEACHOTO HIH
0Ceporo useTa (MpH BHIBETPHBAHMH IKEATOr0); OAHBHH, CEPNEHTHH, XPOMHCTHIM JKENe3HHK..
AypOaxur. Caioaannii cuennt. Kpaiiunii uien psga GHOTHTOBLIX IPAHUTOB.
- Wunbesle nopoasl. Vapepiennsie nopoan, BCTpeyawiuuecs o0wKNOBEHHO B BHAE
1, CBASAHHBLIX C HATPY3HBHBIMHI MacCHBAMH. _ :
3MeeBHK (cepneHTHH), MOHOMHHEPAALHAS MOPOAA, NPOAYKT MeTamopdnsannu rayGu-
OJNHBHHOBBX H OTHACTH MHPOKCEHOBHIX mopod. CloXcHHe HOPMaJAbHO NAOTHOE, Mac-
H0€, WeATOBATO — HJAH TPA3HO3ENEHBIH,
WsBecThHuku. Kpucrarimueckue, mIOTHBIE, CKPHITOKPHCTAAANYECKH e, NH3OAHTOREE
amopdHLIe NOPOJAb, COCTOALIIE 13 KAALUNTA (aPAroHHTa), YacTO € MPHMEChI0 TAHHG H AP.
W#onut. Cay6uHHAs yALTPAOCHOBHAA NOPOAA, TEMHO3EAEHOTO LUBETA U KPHCTATAHIECKH -
HicTOro caokennd. COCTOMT M3 aBruTa M Hedeanna,
Hxpauoh vamens. Cu, Oosumosslii u3secmuax.
" Kamntonur. [lnotuniit aamMnpopup ¢ Bkpaniennsmn 6a3aibTUIeCKOil porosok obman-
SKH (Tdioke GHOTHMTA) M MOJYHHEHHOrO MATHOKAA33, €CTh 2HAJBIHM.
A Kanaaut. Ans6uToRHit HedeAnHoBLIK CUEHHT.
) Kaonuu. Benas dapdoposan rauma; MOHOMHHEDAAbHAfA, MArKas H pLixJas nopoia
 MPOAYKT BHIBETPHBAHKS NOJEBOMIMNATOBEIX FOPHHEX MOPOX.
b KapGosnatutel, pynna H3BepiKeHHBIX MOPOA, COAEPKAMMN 3HAYHTEAbHLIE KOJHIECTES
| KaapmuMTa H COCTOALINX MHOTAA MOYTH NOAHOCTHIO 13 KapGouatos (Bpérrep).
' Keapuesnifi 6azanbt. BasansT, cofepixainuii BRKpanieHEHKH KBapua.
KBapuesnlfi afnaGa3. [ua6Gas ¢ nepsHuHLIM KBAPUEM B BUIE Me30CTasMca (mpenmy-
€HHO MHKDOMErMaTHT) MeMNy APYrAMM COCTABHBLIMH 9acTAMH IOPOJbI.
Keapnepoe raG6po, ksapueBblii HOpHT. [a66po H HOPHT C HEKOTOPbIM COAepwa-
HHEM NepBHYHOrO KBapua. i
Keapuesiii guopur. Cum. I'panoduopum.
i KpapnesoniopuioBbid nopgupur. Xuasnas mopoaa, oTiHdamlascs OT JAHOPHTO-
| BOTO mopdHpuTa cConepKaHHeM KBapila W COOTBETCTBEHHO GoablueH KHCAOTHOCTLHIO.
4 Bapuesnifi mopgup. Kncaan sddysnsnan (pese HHTPYSMBHAA ¢ 33aTBEpAEBAHHEN Ha
\ HernyGOKHX ropH3OHTax) MOpOAa, CBETAOCEPOro Ham GypopaToro 1BeTa, nopdHpoBoro cao-
wennn. [NaneoByakanuyeckuit H BCAGACTBEE 3TOrO 3HAUMTENbHO MeTaMOpGhHIOBAHHLIA Mima-
ut. OcHoBnas mMacca rpanodHporRas, Peab3HTOBAs MM CTeknoBaTas. Bkpanac HRREM: KBapL,
Hem)au‘f'l noaeBofi 1INAT, peXe KWUCAWIT NAarHoK/aas, 0THYacTH UBETHLe MHHEpann (dauie
HOTHT).
KBapueswil cHenut. Kucaas raybunsas nopoja, oO6bIKHOBEHHO CBeT/ias KPHCTAJNAH-
YECKH SEPHHUCTAs: OPTOKIA3, HEMHOro maaruoxnasa, porosas ofmanka (Wam GHOTHT, HaH
4BruT), HeGOAbIIOE KONHYECTBO KBAPUA,
KBapnutel, Ocanounble MaM MeTamop(HuecKHe MOPOAB], COCTOAILIHE UETHKOM HIK
. MOMTH HEANKOM W3 KBAapIa; 3TO NECYAHHKH C KBAPLEBHIM IEMEHTOM,
3 Keapuoanr. YasTpakucias MarmMaTHYecKas NMOPOJA, COCTOALIAS TOYTH HCKAKYHMTENBHO
o H3 xpapna, . ¢
' Kenraanennt. OcHOBHa# NOJTHOKPHCTANAMYECKAass NOpoAa C OJMBHHOM, Gauskas k
MOHIOHHTaM., OJHBHHOBLIH MOHIOHHT.
Kepatodup. Mareopyakannueckuil narpohiit (anb6HTOBHI) TPAXHT € NIOTHOMH, seXe-
- HOBaToit wau Gyposaroil ocHosHO Maccoil. KsapueBn it xepartod np—Gorarsiii Hai-
' POM KBapuesnii nopdup. ;
1 Kepcantur. VinTpysusaas noposa KpHCTAAIMTECKH 3ePHHCTAS, MHOTA rPaHHTOMOP-
¢rpoBas, TemHOro nBeTa, NIATHOKAAS M GHOTHT.

TIECTB
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Komenpur. LUlenounoll srupuuO-apdBeACONRTOBLIT AHNAPHT.

3 lgnumclepl'ru. OG6a0oMouHbIE DOPOALI, COCTOALIHE W3 CIEMEHTHPOBAHHMX 00AOMKOR
ranbKa),
; Konrpecent. HMurpysnsnas AeiiKoxkpaTropasi nopona, COCTOAAR CYWECTBEHNO M3 He-
dernHa ¢ HeGOABMIMMH KOJAHYECTBaMH CONAANTA, MAArHOKAA3a, CAOAM, KaAbIHTa M THTaHH-
eroro JKeJe3uska,

Kopraanant, TlepraoruT, cocroawmnii cymecTsenno U3 poroBoli oUManku ¥ OJHBHHA,

KoHTakTHBIe POroBHKH. [InoTHbIe CHIMKATHLIE TOPOALI, BOSHNKAWLINE KaK H3 0CIj-
OB, TAK M M3 M3BEPKCHHBIX MNOPOA, Ha KOHTaKYe WX C IpPyNTHBAMH. ANI0TpHOMOPdH3M
coCT. wacTel; KanmaesniHoe BpacTaHUe ONHWX MWHEPANOB B ApYTHE, 3a3y6peHuble Kpas H np.

Kopeur. CaHonxm ‘maposoro ra6épo.

Kemrpimpr. Kpafiuuit unest psaga KOPYHIOBHX NAarHOKA330B, Kpucra.ummecxu—aep-‘
HHCTasd nopona, cocTosillan M3 aHOPTHTd M KOPYHAA ¢ GHOTHTOM.

Jlabpapoput. Penvmunaroant (cMm.), COCTOSWMA npenMymiecTsenHo 43 Xabpamopa,
@GHIKHOBSHHO TEMHOro IBeTa, € XapakTepHOH Mrpoi LBETOB.

Jlamupopupsl. I'pynna KuibHIX TOPHLIX MOPOJA OTYACTH CHEHHTOBOrO, OTYACTH W
EpeAMylleCIBEHHO RUOpHTOBOro coctasa. I(paline namenunpuilh, Kax xavecTBeHHWH (poropas
obManKka, DHOTHT, @BrHT), TAK H KOAMYECTBCHHbI MMHepadoruueckuit cocras; npeobaamaor
MOIaHOKPaTOBHIe Pa3HOCTH. CTPYKTYPA MENKO3€pHWCTAn, TVIOTHAR HAH nopduposai.

Jlatepur. I'1unonoao6uast 0cafoyHas NoOpoja, cOLepanlas B CBOeM COCTaBe CBOGOR-
HblH BOAHBIA rAHHO3EM M CUAPATHL OKACHOB MENesa.

Jlaypeukur. Illenounoit asrutopeifi cHendT, KPYMHOKPHCTANAHUECKUH, Ceporo NBETa.
CocrasHble YaCTH: MUKPO- W KPHNTONEPTHTOBBIA KaJWHATPHEBLIT noJEBOH mnat (aHopTo-
#443) M aBTUT, OTHAcTH SrHpHHOBHIA. Kpowe TOro, nepeMeHHLIE KonudecTra Kpackobypoit po-
roBoil ofManky (GapKEBMKHTA) H CHJALHO KEJAe3HCTON CA0ALl (AenHaoMenana),

Jaypaanut. [py6osepaucTsifl HedelMHOBEI CHEHWT C HATPOBHIM OPTOKAa30M {anop-
TOKNA30M) H JHONMCHIOBHIHLIM NHPOKCEHOM,

JleBuuroBsift Gazaabt, Basanet, B KOTOPOM NOAepoll mmar saMmemen JeHUHTOM.

JiefuuroBsie mopoakl. [lenouusie ropHbie MOPOLL, NOYTH HCKAOYHTENBHO 3DdY3HE-
Hbie, cOJepxallHe B CBOEM cOCTaBe Aedunt: AcHiuuToBHR QoHOAHT, XeiinuToBui TEdpPHT,
Jelnntosuiit 6asapuT # mp. Jle 1M TH T—NOpPoaa, COCTOALIAA NPEAMYIIECTEERHO W3 aAeii-
{IHTa ¥ aBrHTA. :

JlefiunTohupsl—noponsl u3 cemelictsa oHOAMTOB, coaepwalune aeiuur (1 ralouﬂ)..

Jlentut. MeakosepHHUCTLIE MeTaMOpOHYECKHE NECYAHHKOBLIE cAaHilu, foraThie nose-
BuM WnaToM. Bausko k resedannTam.

Jlepuoanr. flepunotur (crp. 98), cocrosunii raaghbiv  o6pasoM W3 OAHBH:2A, AMAJ-
JAara H poMOHYECKOro mupokceHa (OPOH3WTA, THNEPCTEHA).

Jlécc. Kpaiine TOHKO3epHHCTAHA, KEATOBATAS [1€CYAHO-MEPreIHCTas NOPoAa, COCTOAMAN
H3 MelbYailunX 3epeH KBapu?, NOAEBHX WINATOB, CHIOAL, MMHHNCTWX MUHEPAAOB, OKHCAOB
Wwenesa H YrAeKHCAOro KaabllHA.

Jlectusapur. Ulenounofi cuennToBHM ANANT co caemamMy B ONHHX CAy4aAX KBapua, B
ApYTHX—Hedenuna.

; Muuapgeut. MuspHuasg MeakosepuHcTas nopopa, Goratasi UeAOYHHIMH NCAEBHIMM WINATA-
mi. Jlelikokparosnlit céapsebeprur.

Numbyprar. YistpaocHosnad s¢dysupHas noposa (#3 6GasaHUTOB) BHTPCEHWPOBOH
CTPYKTYPhI, UEPHOTO IHEETa; B CTEKIOBATOH OCHOBHOW MACCE BKPanJCHHHKH OJHBHHA H ABrHTA

Jinnapur. Kucaas agdyausnas nopona, noppupPcBOro CTpoeHHd ¢ MAoTHol HAM CTEK-
JHoBaTolt OCHOBHOI Macoofi, OObIKHOBEHHO CBeTAOOKpamerHoit (Geaol, cepol, kpacHoii), pexe
TeMHON, BrpamieHHHKAMH CAYyRKaT IIEAO4YHBIE IMOJAEBbIE WINATH, KBapl, GHOTHT (pexe nupo-
xceH wan amdnGon). 1 .

JInuphuabant. Hedennn-aas6HTOBEI CHEHHT ¢ TenuaoMenanoM. Cp. KAaHAKT, MAPHY TOANT.

Jlynapur. Hedeannonutt crennt ¢ ssamaantoM, MHoro srypuna. Xapakrephas papani-
AefbHas TPAXATORAA CTPYKTYpA.

Masexuar. Warpysussas (x#abuas) Mesko3epHHCTad adaHuToBa® MOpPOAA MHKpOrpa-
HNUTOBOH WAH rPAHHTONODP@PHPOBON CTPYKTYPHI, CEPOTO HAM CEPO-3eNEHOTO 1BETA; NAArHOKAA3
U poroBan 0OMaHKa.

Mapuynoauar. Hedeanno-aabGuTOBEIN CUEHWT € STMPUHOM, JellHAOMEJAHOM M LHP-
XOHOM.

Men. BecbMa TOHKO3EpHHCTaS W3BECTHOBa® noposa GEnoro 1UBeTa W 3eMAHCTOrO ChAO- s
scepnA. OHA COCTOHT M3 CKOPAYTIOK KOPHEHOKEK, MUKPOCKONHYECKHX Bofopocaeil waposoit
MAH THCKOHAANLHOH BOPML KPWCTaNAWKOB H 1p.

Menagup. [onyniaoynoi 6asanet, spdysusamil aganor accexcnTa.

Menuaurosnifi Gasanwi. BasaabT, B KOTOpoM Mea HAKT 3aMellaet cololo oAeBoi mnar.

Meprenb. JeMaiCTHE MM NJIOTHHIE CRETANOKPAWEHHLIE NOPOAW, TpPEACTABASIOMHE
cofo# Tecay0 CMECh YrAeKHCIOH H3BEeCTH M rAuHbL.
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) Murmarat, Kpucrasauyeckuli cilaued, o6pa3oBaBIKACH OT WIHBEKUHK MArMbi MEWAY
2A0AMH OCAAOUHOH MopoaLl.

‘ MUKDPOCHEHHUT, MAKPOIHODUT # T. . MaTpy3usHue noOpoibl MeAKOIEPHHLTOrO, CAO-
eHmA (,MUKPOTPAHNTOBOM CIPYKTYPHI“) H TOr0 e COCTABA, YTO H COOTBETCTBYIOLIHE MOPOAbLI

NPUCTABKY ,MUKPO“.

MunoHATHI- []10THEE HHOrAa craHnesble mopojsl, ofpasosapuiMecd nyTem pasapo6-
JieHysl TEPETHPAHRA M IPECCOBKH MEPBOHAYA/NLHOI0 MHHEPAJOrHIECKoro CocTana. Yieaesmue
{HOTAA B BH]E 04KOS EPBOHAYAAbHBIE MHHEPAAb €IUHCTBEHHO MO3BOAHIOT CYAHTH O METPO-
pahHYECKOM XapaKTepe MHAOHHTA
Munerra. 1) Temnocepsie min YepHsle TAYOHHHLIE NOPOAS! (HACTO IKWALHLIC, MHKPO-
HHTOBOH HJH TPAHHTONOPGHHPOBOH CIPYKTYpPhl: OpToKaas u 6uotwut, 2) Ocanounsie wenes-
Hble DYAb! OOAMTOBOTO CAOKEHNA (KeAe3ublhi 00AWT), COCTOAT W3 KPYTAOBATWX SEPHbLIMEK
Or0 HEAE3HAKAa H NUAYHHEHHOTO TAHHUCTO-KEeNe3HCTOro UeMeHTa.
¥ Muccyput. YabTpaocHOBHAR rayOWHHa® nOpoia CEPOT0 UBETa, KPYNHOKPHCTAMIHYE-
CKOTO ClOMEeHHa, COCTOMT W3 aBruTa, AERUHTa, OAMBHHA W GHOTHTA.

[ Muacknr, Hedeannopnit cHeHHT ¢ OHOTHTOM B KadecTBe LBETHOrO KOMIOHEHTA.
eTooKpalenyan KpPYHHO3EPHACTaA TNOPOAa: MHKPONEPTHT, aab6HT, Hedeaud, GUOTHT,
HTAHOMATHETHT.
MoHuoHHT. ABTHTOBHIH rab6pocHenuT.
: MoH4auKHT, JKHibHbll  MelouHol GasareT ¢ aHadbUMMOM. Brpanaenus oaHBHHE,
avdubona u Guotrra, BropocTenenuble MAHEPANbl—MATHETHT W NEPOBTKAT,
Mpasiop. MeaK03epHHCTHI KPHCTAATHIECKHH N3BECTHAK MM JOJOMHT,
Hawnak. Meramopduueckan MeAKO3SPHACTAA NOPOAd, COCTOAMIAA #H3 KOPYHAA H Mar-
HTa C PasHbBIMH TIPHMECHMH.
Heannr. Kpucrazsuyecku-sepHucras Mopoja, COCTOfMAA H3 HedennHa #  aNaTHTa;
ECTHOE 8bileleHHe cpefH He(elHHOBHX CHEHHTOB.
Hedeaunosbil 6asanpt. basanst, B KOTOPOM MOAeBOii minat 3aMenieH HedeanHOM.
Hedeanuosble cueHHTbl. [nyGuHHbIE WIEAQMHBIE MOPOAbl, KPHCTAMNUYCCKH-SEPHU-
~ Crble, 9aCTO CBETJOOKPAWIEHHLIE H COCTOALIME M3 LIENOYHLIX NOJEBLIX WNATOB, Hederuna w
. kaxoro-HHOynb nseroro KomnoHenta. Hedenunosuii cuennt ¢ GMOTHIOM Ha3LIBAaeTCA MM a-
CCKHTOM, ¢ ampubosoMm—p oA HTOM. k
Hopamapkut. Llenoynoii rpanut, cocrosuiuft raasHeM 06PA30M M3 LIEIOYHOIO MOME-
" BOTO [nata ¢ HeGOJbLWHMH NPpUMEcAMH OHOTHTA, NHPOKCEHa M oTYacTH KBapua. Liser cepwiii
il KpacHosaThi. ChoXeHHe KPHCTAMMHYECKH-3€PHHUCTOE, HHOrAAa MHaPOITHTOBOE.
: Hopar. Ochosdan ray6uHHaa nopona, KPHCTAAIHIECKH-3EPHHCTOrO CAOMEHHA (MHOTAA
. OYeHbL KpYyMHO3epHHCTas), TEMHOrO WMBETa, COCTOMT M3 OCHOBHOTO IUIarHOKJa3a, poMGHye-
. CKOro mnupoxceHa (OpoHSHTa, rHMOEPCTeHA), MAarHHTHOrO IKeAe3HAKa, WHOIAA C MNPHMECHd
| aBrH1a M OJAHBHHA (OAMBHHOBBLIL HODHT).
& Odcuanan. ByakaHuYeckoe CTeKN0, TOKISCTBERHOS MO XMMHYECKOMY COCTaBy C Auna-
pHTaMH; HE CONepXHT Boabl, [lBeT TemMHbH, MOUTH YepHEIll, XAPAKTEPHHIE PAKOBHCTHIE H3NOM.
Qaunut. HKurbuas nopdupoBMANAS NOPOAa, COCTOMINAR W3 cepoil ocRoBHOM MacCh
. (pOHJNOK K3 aeficTOYEK MJArHOKJA33a A Hroaodek amgnbona) H BKpanaeHHHKOB MAarHoKIasa
. ¥ aBruTa, PACTABUIErOCH B pOroBooGManKoBpe arrperarsl.
Oaurokaasur. PerbRIINATOANT, COCTOAUHA H3 OAHTOKAA3A.
p Oonurossit u3secTHaK. ([lusonurosuiii u3sectHak, wv-sHoi kamens). Cpepoanro
- Bbift H3BECTHAK TEPMAAbHOro npoucxoXueHus. COCTOMT M3 KO&(.LHTPHYECKH-CKODIYNOBATHIX
' H B TO )€ BpeMA PajHAJIbHO-TYYHCTWX IUAPHKOB aparoHHTA.
. ' Oproxgaasur. Cum. @easdmnamonsums.
4 Oproxnaszosoe ra66po. Oproxaasoesuifi gnabas. [a66po u auafas ¢ 3aMeTEBIM
| COmepIKaHMeM KalHeBOrD WiX KalWHATPHEBOTO WIarta.
Oprokaa3osuifi moppup. [lancosynkanndeckas CpeiHsis NOPOAA, COOTBETCTBYIOUIAs
- Mononmm Tpaiuram. Llser cepmit wmam Gypuit. Crpoermne nopds.opoe. BrxpanseEHHKH:
. KanueBblit noaesol mmar (raie aan6HT) M OTYACTH LBETHLIE MUHEpabl,
Opropup, To e, uT0 opTOKAa30BLIH MOpPHP.
Manarouut (nasaronutoBufi Tyd). BasasstoBblii Tyd, cocToAmMH H3 CTEKAO0BATHIX
Januaay, cofepikaminii B csoem cocrase Goabmoe KoaHuyecTBo poanl Cwm, ,ma’aroHHr®.
Mautennepur. AHOPTOKNA30BLIH AUNAPHT.
5 Mermatut. 1) CTpyKTYpPHl TepMuH, TO e, 9TO NHChMeHHHI rpanut. 2) Muashsie
HOPO/BL, NEHKOKPATORLIE ¥ KPYTNHOBEPHWCTHE, CONPOBONAAWINNE WHTPYSHH TPAHHTOBHIX H
- HEKOTOpBIX apyrnXx MarM. B Hux wacto BeTpewawTcsl TYPMAiHH, anaTuT H ApP. MHHEpaasbl,
~ 06pasoBaBuinecs APW YYACTHH AETKO ACTYYHX KOMNOHEHTOB MArMsl.
b MNeant. ToHko3eMaHcTan KaacTHYeCkas Mopofa TAHHHCTOrO COCTaBa.
Tiemsa. | eancroe ByJKaHM4eCKOE CTeK/o.
g IepuaoraT, YasTpaocHosne ray6HAHBE [OPOAL, YepPHOro HIH TeMHO3E/AeHOro
- UBETA, KPHUCTANAHYCCKH-3EPHHCTRIE, COCTORIIHE W3 oNHBHHA (MHOrAA YACTHIO CEPNECHTHHHIH-

7 Herporpspuueckue radamuus. - / . . 9? .



POBAHHOTO) H ONHOTO HAH HECKOABKHX THPOKCEHOB M amdubona.
i TepanT. Kucioe ByIKamM4yeCKOe CTEKIO C XapakTepHOH S9eHCTOH OTAEABLHOCTBIO W
4acTo €0 chepoanToBoit CTPYKTYpoil.

Mecyanukn. Ocanounbie NOpOAL, COCTOANIME M3 KBAPUEBLIX NMECYHHOK (HHOrAA C NpPH-
MeChl0 TMOAEBOro 1unara), CUEMEHTHDOBAHHBIX YrACKHCAOl HSBECTBIO, TAWHON, Mepreaem,
KBAPUEM HJH HHBIM BElIECTBOM.

TMusoantoBbifl n3pecTHsik. Cum. ooaumosnill ussecmuar.

[IakpuT. INepuaoTHT (CM.), cOCTOSMIMA M3 OAMBHHA M ABIHTA,

MupoxcennThl. OCHOBHME rAyGHHHBIE MOPObI, KPHCTALIHIECKH-3EPHBCTBIE (MHOIIA
OMeHb KPYMHOSEPHHCTHE), YEPHOr0 HAH TEMHO3€JEHOr0 WBETd, COCTOALIHE H3 OQHOTO HJIH
HECKOABKUX IIHPOKCEHOB, HHOTAA C NpuMecblo amdubona, OAMBHHA (CrOpaaMdYecKH) M maa-
rHOKJa3a. v

TacoMennsifi rpaduT. KBapnepo-nonesomnaToBuil NerMaThHT, 3aKOHOMEPHHIE NPOpa-
CTAHHS KBAPUA W NMOJEBOr0 IINATd B HEKOTOPHIX TIPaHHTaX U 0COGEHHO KHJABHHX IPaHUTO-
BHX NErMaTHTax.

Naarnoknasur, Jlefikokpatoas raG6posas mopopa, BecbMa oGorauieHHAs MI4rHo-
KAa30M. A

Mmomasur. OIHTOKAA3UT C KOPYHAOM.

NonesomnaroBuifi ampuGonur. Meramopduueckas ropHas mOpPod, COCTONLIANA
CyUECTBEHHO M3 I0A€BOrO Minata (nJarxokaasa) u amduGona, Xapakrepmas KpHCTalamusa-
HHOHHAA CAOHCTOCTb, peXe MaCCHBRAn TEKCTypa.

Ilonesomnarouift rpefizen. Cum. aancrkum.

lNoauposanbubiil cnanen. Cum. mpenea.

INMopdupuronn. [Auabas u nuabazosne Tydsl,. cuabHeiIHM o6pasoM RHWHAMOMETaMOD-
(M30BAHHBIE W H3MEHeHHBIE 3ejcHOKAMEHHBIM crnocoboM  (HoBoOGpasoBaHHA XJTOPHTA,
ypaaura, snHAOTA, KBapua, ans0uTa, KaabuMTa M NMP.—I0 NOAHOR Bey3HABAEMOCTH MEPBOHA-
gaabHoH noposl).

NMopdupurel. 1) IddysupHbie naleOTHNHBIE TMOPOAL, COOTBETCTBYIOIHE MONOABIM
aHAE3UTAM, OTYACTH fAauMTtaM H Gasanstam. Beerna ¢ Gosee mam MeHee 3aMerHbIMH CAEIaMM
shonsMenennd. [lo npeoGragaEuio Tex WIM APYTMX BKpaNAEHHHKOB PAa3nuyalor: aanluTO-
Bblit W AabpanopoBuifl, ABrHTOBMH M poroBoo6MankoBbH nopdupure. 2) IlopdupoBuuHLEe
WHALHBIE MOPOALI: NHOPHTOBLIR nopdupur, ra6éponopduput M mp.

lMopduponn. PaccnanuoBanBble H CHIBHO H3MEHEHHbIE MOPGHPH M HX TYdbI

Nopdgupel. 1) Kncabie u oTacTH CpPeAHME naneoTHNHbie 3¢ ¢ y 3 W BHb € NOPOLb
nopdHpoBoH CTPYKTYpH: KBapuesuii nopdup, oproksazoewit nopdup. 2) Kucasie n cpennune
rayOHHHBIE TOPOAB NOPPHPOBHANOTO CJAOMEHHS (HHABLHLIE): TPAaHHTOBLIH, CHEHHTOBHINA
nopdupH.

lMponnanT. AHRE3AT HAM AAUHT, CAABHO H3MEHEHHBIH NMOCTMarMaTHYecKHMH areHTaMmH,
OT4ero OHH MOAYHYanT rabuTyC ApeBHHX 3€M¢HOKAMEHHBIX TOPHLIX nopox (HoBOOOpasopaHHA
X/J0pHTa, CepPHlHTa, 2NHA0TA, NHPHTA H DP.).

TNcammnTt. CpepnesepHHCTEl necyalHK.

Mcedur. Kpynuosepuucras o6M0MOYHAS MOPOAAa B MPOTHBOMOMOKHOCTD MEAKO3EpHH-
CTHIM MCAMMHTAM M NeJHTaM.

Tyaackut. Illenounofl cHeHHT KPHCTANTHYECKH-3CPHHUCTON, OTYacTH NopdHupoBHIHON
CIPYKTYPH € IIEAOYHLIM MOAEBHIM WNATOM, GapKeBHKHTOBON DOroBoit o6Mankoil, aBruTOM,
GHOTHTOM, 3JIE0JHTOM. .

Panaxusw. [TopdHpPOBUAHLI TPAHHT ¢ KPYNHBIMH BKPANAEHHHKAMH [I0JI€BOTO lIMAaTa
B BHAE OBOMIOB, SAPO KOTOPHIX COCTOMT M3 KajHeBOTO MOJEBOr0 WImaTta, a Kpas—H3 OJH-
rOKI33a HAH M3 YepeaylolUIHXCs 30H ONMTOKAA3a W OPTOKNa3a (MHKPOKIHEA).

Porosuk (poroBukosbifi cianen). Ocajounsie nopoabl, NPEHMYIIECTBEHHO TIIHEH-
CTHIE cnapen, METaMOP(H3OBAHHLIN B KOHTAKTE C IPAHHTOM H JPYTHMH HHTPY3HBHLIMH
nopoaamu. IlnotHag nmopoaa ¢ pakOBHCTHIM H3JAoMOM. IToA MHKpOCKOmOM O6HIpYyXHBaercs
xapameﬁpuaa MOAHOKPUCTANANYECKAA TOHKO3EPHHCTAA CTPYKTYPA M3 MHHEPAJbHLIX HOBOOGpa-
30BaHHit KBADUA, NOAEBHX Winatos, GHOTHTA, nmupokcesa A npou. lNopdupobaacthl anpany-
8uTa, rpaHaTA M Ap. MHHEPAJoB.

oroB000GMaHKOBbIE caaHlbl. KpHcrannrnmueckne CcJAaHUB, COCTOSMIME TJABHLIM
obpasom K3 porosoit oOMaHkH M kBapua. [lo mpyromy onpejeieHHi0 ClOga NPHBAMAEKAT H
YHCTO POTOBOOGMAHKOBHIE METAMOPHUECKHE TIOPOALL R

Pyanoe raG6po. ['a66po, otens 6oratoe THTaHOMATHETHTOM.

CaxconnTt. To e, uto rapuGyprur.

C8nnBcGeprnt. MKuibuuii wenouHoit cuennr. [lonesbie wnars — MHKPOKAMH H
aanbus. HeGoarmme konuuvectsa Hedean#a. llBeimas cocraBHAf 9acTh SrHPHH (MAH WENO0Y-
noil amdnbon). MukpocTpykrypa QuiosaaibHas.

Cepan Baxka. Cepoie o610Mounsie noponsl. OGJAOMKH KBApHA, ClaHLEB W RpP. Top-
HWX NOPOR H MAHepa10B LleMeHTH KPeMHMCTHH HIH PAHIHCTO-CAAHLEBHIH.
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CepuenthH. Cwm, 3Meesux,

Crennronuoput. OcHOBHAR 11yGHEAAA NOPOAA, KPHCTALIHIECKN-3EPHICTOTO CAOKERHA,

3€/€HOTO HAW TEMHOCEPOro UBETA; NAArHOKAA3, OPTOKAEs, poropas ofManka (MHOTAA aBFHT),

¢ CrennToBbifl nopdup. I y6uunan (MuabHAA) Nopona cpeaHel KHCAOTHOCTH, NOPHH-

BHAHOrO CIPOEHHA, C MAOTHOH OCHOBLOIi MaCCOH 3sexeHoBaToro HAn Oy| OBATOrO LBETA M

€ BXpanJeHHMKAMH KaNHEBOro MoJesoro NINaTd, INarkoKAada M OTIACTH UBETHMX MHHEDAAOE.

; Cuenntnl. Cpennue rayOHHHBE MOPOAbl KPHCTAAAHYECKH-8€[H CTOFO CIOMEHMS W
GHKHOBEHHO CBETIOOKpAlEHHBIE: OpPTOKJa3s, HEKOTOpas NpHMECh IVIArMokJIa2a, POroeas

oOMaHka (AR aBTHI uan GHOTHT).

‘ Crapubl. KoHrakTHeie mopoisl nJIoTHOTO adaHWTOBOrO WM SBHOKPHCTaANHYECKOTO
CHOMEHHs, COCTOAILHE H3 NUPOKCEHA M IpaHaTa, MHOrAA C EE3YBHAHOM H ApP. MUHEpalaMu.
2 Caionsinple cnamnbl — KPHCTAAAHYECKHE CIAHNbI, CYUIECTBEHHBIMH COCTARHMMM ua-
KOTOpBIX ABNAIOTCA KBAPH H CJ104a. ;

1 Cmonsnoli kamenb. Byakaniueckoe CTEKIO AWNAPUTOBOTO CoCTasa momoGHO OfCH-
HAHY, HO C OoxscluuM copepxanHeM Boawl (10 109). Oxpacka ze1eHOBATAS MAH KPACHO-
aTtais, peme uepHasn, WMHPHwH OJeck.

_ mMMaRT. MouOHHTOBasA Nopofa, COAEPXALAs OpToKna3, OMTOBHMT, aBIMT, OJHBHH,
HHOrAA CO cayuaiinofi npuvecslo AefduuTa.

Cneccaprur. MeikosepHuctas Mau NOpQHUPOBHIHAA MOPOAA MUKPOrPAHATOBOM MM

PAHHTONOPHHPOBOH CTPYKTYPH, CEPO-3e/EHOr0 | BETa NIATHOKIA3 H Porosas ofMamKa.

N Cnnanr. Mogsoau:a nasa nnaba3osoro COCTasa, aabGH10BaA HAK 3ALOHTHIHPOBZHEAH,
noaywedgHoro crpoenvs (pillow structure). MukpocipykTypa anpesautoBas HIH BHTpPodH[O-

| Basi; BKpanjeHHs uacto OTCYTCTBYIOT. :

NHIO3KT. Meramopduueckuil naTeHCTHl CMaHel MAN POTOBHK anbOHTO-XAOPHTOBOTQ

I'cocrapa. Ha rontaktax c guabasamn.

Cynbhuaonnr. MarMaTHueckue BhIAeACHHs CYAbPHAOB JKenesa H Melu.

: Taxcurel, MscepxeHnble TopHse NOPOAL, COCTOHMIHE M3 YY2CTKOB, PA3AMMHBIX IO

| CBOEMY COCTABY HIM MO CTPYKTYPE; 1€ M APYTHE YYAcTKH fIBASIOTCS BMECTE C TeM Nepany-

| HbIMM MarMaTHYCCKHMH 06pas BAHHSMH.

o TaabkoBuifi cnanen. Cnannepatas KPHCTalAHueckas MOPOAA, COCTOANAA 4'3 TaAbKa

© C NpHMeCcsMH xnogma, KBapua, caioas H np. Marka, - ‘upsa Ha omyns,

1 Taxnaur. Basasprosoe creknio, Ga3aabToOBBIN GfCHAHAH,

TencGeprut. Harposuil MUKPOKNHHWT (AHOPTOKAa3WT), NelKOKDATOBHN JayPBHKHT,

. B KOTOpDOM LBETHOH M Hepan MNo9YTH COBEpPIIEHHO OTCYTCTBYET.

‘ Tepannut. OceoHan TayGHHHAS NOpPOAA, COCTOAINAf W3 ABTHTA, MJArAOKIA3a H He-

dennna. Cioxenue kpucTalauueckH-sepHHCTOE, uUBeT cepwil nan uepusiii. Berpeuaercs

B BHAE XWI H He6GOIbIUNX JAaKKOJHTOB. y

Tedpur. Byaxannweckas noposa uopdHporoii CTPYKTYpH ¢ nadrsckaasom, Ti—
ABrHTOM H HedeAHHOM HAH /eiuTOM (HedelHHOBLIE W ASHUHTOBBIE TEPPHTHL).

Temenut. OcHoBAafA HHTPY3HBHAS NOPOA3, CO TOAIlAA M3 MAArHOK1a3a, 0OLIKHOBEHHO
OCHOBHOIO, H C Kaemkoil KaJuHAWPHEBOro MNJIEBOrO UIinaTa, AHAJAbIHMA, ABrHTA H MHOrAA
GapkeBHKHTOBOH poromoil ofmanku. Llser cepmii mian wepnwlil. CTpyktypa ra66poBas ik
Jmabazosad. Wuan u MenkHe JAKKOMH1EL

Tuaryaut. Xuapuplit HederwHo-cHeHHTOBL# mopdup. OcHopHas Macca TOHKOKpH-
CTalAHYECKan, aanoTpHovophHas WIH NMaHUAHOMOPdHO3epHHCTAH.

Tonaant. Cuionsn # vpasoasopur (cip. 9).

TockasnT. Byakaauueckas nopoja, NEpPexojHas MeXAy JHNAPDHTAMH W JAanHTaMH
To ke, uro mennenur.

Tpann. C6opHoe Ha3paHue IA5 OCHOEHHLIX 3(@y3uBHLIX W OTYACTH KUIBHBIX NOPOX
Tdna GasanbToB, XHaGa3oB, MeradHpoB M NpoOWu
! Tpace. Tpaxurosuii HIH NOXOGHBIA By AKaHHuECKHIT Ty, NHPMEHAEMBI] B NPOMBINIACH-
 HOCTH IUISL H3rOTOBAEHHS IEMeHTa, -
b Tpaxupoaepur. I¢dysupnas nopora. [lepexoanan MEKAY TPLXHTAMH, C ORHOH
| cTOpoHm, n OGasaabTamu, C APyroil. B cepod nopucroit OCHOBHONM Macce BKpalVieHHHKH
* OCHOBHOrO NJATHOK/Ja3a, ABIHTA OTYACTH CAHHAWHA H copaaxta. O6pasyer NOTOKA W WMALL
l Tpaxur. ddysusHAas ropyas 1opoja cpejHei KACAOTHOCIH, Ceporo, MeATOBaTOro
P HAH Gypo:ator mBsera, nopdrpoBoro ciowenns. Brpamnenuuku: meaAouHOl moaesoil mmar,
o

cTAMH

L KACHBIR IIATHOKAA3, B MANLX KOAHYECTBax GHOTHT M JApyrHe HBeTHble MHBepaan. Muixpo-
CTPYKTYpa OCHOEHOIH MacCul TPaXHTOBAs.
Tpenen (rpznen, nonupoBanbuuii' cianen). Ocanounas KPeMHHETas MOPOAS, COCTOA-
Was B3 BOjHOA kpewmpekucaoTH. Cromesne MyunncToe, mopuctoe. O6pasopauie Opramo-
, M3 KpeMHeBwX Dasumpeil KMaToMOBHIX Bogopocieli. YacTo STH NAHUMPH elie COXpa-
B M PasaMY4I0TeA NOA MHKDOCKOIOM.
- Tpoutsemur. 'ny6unpas nefikoxpaToBas Mopola, COCTOALAs TFAABHMM O6pasoM Hs
KHCJOrO naarMoknasa v KBapua,
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' TpokroanT. To xe, 4t doperienwTeiin.
 Typsar. Xumnuuas KPHCTANIHYECKH-3EPHHCTAA FOPHAA NMOPOAA, COCTOAIAN M3 AHANbL-
[HMa, KaAbUMTA, MENIHWTS 1 WEALIH TO-M THESHAZLHON CIIOAL!.

TypbauT. KpHCTATWNeCKH-3epHUCTAN THNAbHCCaabHAA 10POAA, CO-TOAUIAA 13 Hede-
AHHA, MEAMAMTA H Hele3HCTOMATH 'SuAnbHOR CaI0ab!.

Tydwt Bynkannyeckue. OGnomounnié TOPHLIC MOPOIB, COCTOAMIHE H3 ByAKAHURE-
CKHX BBIOPOCOB (Tienen, Mecok H Mp.), CBASAHHLIX B TOH HAM HHOIl MEpe MaTepHANAMH CHA-
POXHMHYECKOTS NPOHCXOHCAEHHSI.

Ywnrekut, LllesouHoi cHennt, COCTONHE NPEAVYIIECTBCHHO H3 MHKDPOMEPTHTA U
kpacHo-Oypoit Oapkesuiuropoit porosofi ofman w. [loBoAbLHO XapakTepdo NORKHANUTOBOE
npopacTaEHe Porop i oOManKH 10ACEbIM ULIATOM.

¥prur. Jlelikokpatossiii uitoaur.

@asuuuT. KpHCcTanaHdecku-3epHHCTAS NOPOAA, COCTOSIAN H3 HedelHHa H AHOMCHIO-
BWAHOTO TIHPOKCEHA.

PeabamnaToanThl. Beanle, ceetnocepsi®, HHOTAA KpPacHbiE HAM TeMHOCepule Iay-
GUHEBE DOPOAL, COCTOALIHE NOYTH HCKIOAHTENLHO M3 [0 eBuX WNaToB; OPTOKAA3HTH,
OAUTORNA3NTHI, AAOPANOPHTH, AHOPTOIHTH, AABOHTHTEL, TEHCOEPTUTHL.

Pean3uT, Peab3uTossilt nopdup. [Mophup CO CKPITOKPUCTANAMNECKO Mado HHIH-
BHAYaNU3KPOBARHDI OCHOBHON MAcCOH, nepeXoaaileil B TOHKO3ePHH THH rpanodup.

Peppoant, Marmatiueckas mesesHas pyAa (CYWECTBEHH) MATHETHT MAH THTIHO-
MarHeTuT).

®eprycur. Hurpyansian KpHCTAMHYECKH-3PHACTAA AOPOAA, COCIOAMAN M3 JeliuuTa
H M3 MNOAYUHCHHOTO ABIMTI.

Punaurbl. Faunvcrwe cnanusl, GoJee HAH Mevee Gorarthie CAKEOH W KPHCTaA1HY-
Hble; HAa IVIOCKOCTAK CAIHUEBATOCTH IMENKOBHCTHIA Gaeck.

Dofiaur. Hedenuuosuii CHRANT C Ie104HBIMH NHPOKCeHOM wad amdudosom. [lonenoi
HINAT TPEHMYLIECTRCHHO MUEKPONEPTUT.

Ponoaut. llenounan apdysusnan nopona cpemmell KHCAOTHOCTA 3IEHOBATO-CEPOTO
HBera, ¢ WupHBIM OGreckoMm, nopduposoro caowendas. Brpanaenunkd cagugud 1 Hedenun.
MHUKpPOCTPYKTyPa OCHOSBHOH Macchl TpaxwroBas WiaH nedeanrosan (448 mocaenHell Xxapax-
TEPHO NPHCYTCTBHE GOABLIOr0 KOXWYCTBA MSCTHYIOJABHHKOB H KOPOTKHX INPAMOYTOABHKY-
KOB HedeiHna).

@openaesmrefin, Temsan €O cBerIsIMH IATHAMH OCHOEHA® rAyGHHHAA nopoaa (Hs
ceM. rab6po), KPHCTAN 1HYECKH-3¢PHU Taf, COCTOSUIAN N3 OCHOBHOTO NAAarHOK/1asa M OJHBHHA
(HBOTAa C CEPNEeHTHHOM H HE3HAYHTEJHHOW MPHMECh'® aBrUTa).

Xubunur, Kpynsosepuuctoft Hedenumopsi# cueant; amdpuboasl npeobrafaor Hax
MPOKCERIMH.

Yaprouut. I'unepcredoBsi rpannur,

YumunuuT, TpaxwaaesuT ¢ BKPANJEHHUKAMH Ralpanopa, OTOPOYEHHOTD OPTOKAA3OM,
480KHTA ¥ OAHBHHA. :

lllenoynwe nopoasl. Iloponbl, B XHMHYECKOM COCTiBE KOTOPWX Lieaoud npeobaa-
HAIOT HAX MEeAOYNRLIVH 3eMasMB. [as MHHEpanorHy CKOTO MY COCTABA XapaKT pHbI LIEJ0Y-
HAle uoAeswe wnaTel (ase0ur, MHKPOKAMH, [I°PTHT H HpPOW.), 3aMECTMTEAN HX {HedennH,
ASHUMT, CORAANT ¥ AP.) M LIEJOYHIE METACHAMKATW (3rHPHE, SCUPHH-ABIMT, apPBELCOHHT,
FACTHRICHT X NON. NHPOKCEHW H aMdpuboasl),

duaoratsl. Maccupivie (WHOrZa CAanHUEBATHIE) MOPOMB! M3 CAYGUANON 30HE MeTaMOp-
Pusaiug, COCTORWME M3 3RACHOro ampuboaa, 32MeHOTO MUPOACEHA (COMNE MAWEro HATPHA)
H rpasiTa. '

Sneonutossift cneant. To e, yTo HEQEAHHOBH CHEHHT.

~ JccexcHr. [lenounoe rab0po ¢ OCHOBHWM TMAAarHOKAasoum (1afpamop, AHACIMH), KAMH-
HATPHEBHIM MOAEBLIM WINATOM, GUONETOBHM ABrAT M, (ap<eBHKHTOBOH poroBoli O6wAHKOIN,
GuotHTOM; HHOrAa HemHoro Hedenwna., Liser cepo-depHbiit. CrpoeHHe KPUCTARNMILCKH-
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IV. KJIIo4L LISl ONPENE/NEHUA W3BEPYKEHHDBIX NOPOJ MO HX XHMHYECKOMY
COCTABY ‘

Tabanua nomeuleda B KOHUE KHHUTH.
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CUHOIITUYECKAS] TABJULA NI MUKPOCKOIMYECK

TABJIMLIA TNEPBA$
Oro ONPENEJIEHKA T'IABHBIX IMOPOJOOBPA3YIOLIKX MUHEPAJIOB

O6bsacHeHnEe Tabauisl

! Hekoroprie Gosee penkue Mumepaabi He BOLIIK B 3Ty TabauLy.

2 Crekaa OTHOCATCSI Pa3NHYHO K KHCAOTAM: €CTh CTEKJa

'K

-mc'rcn‘(-r!ocn HEUYBCTBUTEABHOCTBIO K THNC. INIACTHHKE 1 mop.
Bypuit wan cepuit npoaykr BHmOM3MEHEHHS WIAbMEHUTA,

Hrporpadneosms YAOAWUM

pacTBopHUMbIe H HE
ANbIUUT, MOL06HO APYTrWM BeCbMa CHABHO ABYNPENOMIAIONIMM MUAHEPaAla

2 Cuune u ¢uone- SeneHble, weathie, 6ypble, KpacHbe
Becupernbie (oT4acTH cephbie, MyTHBIE) Totnie (po30BHie)
AmopdHble Onaa. O6cuduan. ITarazonum. Taxunur. JIUMOHMT *
o (CKpHITOKPH- Taxuaut (0CHOBHOe crekito) 2 { .
2 CTaJJINYECKHE)
B
&
8 Kpucramis I1zasurosslli wnam (111), 109° [MnaBukoBwii wmwmnar Fpanart. Pom6. noxekasgpot
= U KpUCTaANude- Jleiiyum (aHOManbH ) -~ laionn, Copanut HInunens. Oxrasnpsl
CKHE 3epHa Ananvyum, anom. (100) Xpomur * OkT., TOAYTIPO3P.
Kpucmobasum, anom., veuryiqaroiii R TepoBckut * AnoManbHbIH
Coodarum. awoun
Ipanat. llepoBCKUT *, anOM., OKTasapHl
Boicokue uHTeppepeH- | Huskue nurepde-
MOHHBE 1BETa pPeHIHORHBIE l’l’g;‘.a He nneoxponunnie| Ilaeoxpoununsie
Kpucranam, 3epHa,‘ Cxkanouanr, k. — (110) Meanaur, x. — (110) Amnaras, K.— Pytuna * k. Pytuan *, k. +
o 3epHHCTBIE arrpe- Lupkod *, k, 4 Jletiyum, aHoM. KopyHnn, r.— (1011) YKene3ubii Anaras *, k. —
2 raThl Kanbuur, r. — (1011), Ksapuy, r. 4 Typmanuu r.— Gaeck * r., Typmaaun, r. —
9 xsynp. 0,18 2 Hedeann, r.— pOCBeY. KPacH. WB.
S Kanxpurum r.—, AnaruTt, r.— (LupxoH *) (He-
& nsynp. 0,03 (eaun) (AmaTur)
Jlucrouku, MEMMO Tamx (001), M.— Buotut, M.—,
reKcaroHajabHbe . APKO-TOJAP.,
[leaHuH, M,.—,
cnabo-noasp.
I |
Kpucranasl, sepua, = Aparouur, p. — Ilousur, p. -+ Kopauepur, p. — Pasaur, p.— | CraBpoaut, p.--
SEpHACTHE arrpe- | © = OuauBHH, D. 4 AHJaNy3HT, p. ) AHJANY3HT, I'unepcren, p. —
TaThl = § j Antopuasnt, p. —|  Kopauepurt, p.— p. —(110) (110) 88°
ag (110) 124° dHcrartuT, p. -+ AHTOQHMNUT, P. —
=g (AHnany3ur) (110) 92° (100) (110) 12«1.'2,,7
. (@ncraTnr) i)
Jucren, T.— Opmoxaas, m. Hucren, T, — ABruT, M.} OrupuH, M. —
@ | Boaaacrouur, M.— (001) u (010)— FnaBrkodan, M. — (110) 87° (110) 87°
= Tpemoaur, m.— ITnaruokaassl, T. 4 (110) 124° HMuanaar, M. Porosaa o6manxa,
2 S8 (110) 124° (001) n (010) = 92° THaBruT, M.-- (110) 87° (100) M. (110) 124°
= ot Ouoncun, m. + [TonucuuT, AB. (110) 87° Turanur, m. SURAOT, M. —
3 = (110) 87° Knunonousur, M. (JTefikoxcen) 4 Turanur, M. +
5{’ J (Mnaruoknase)) |Kpucmobarum—, uem
Tabaunm, Tanek, M.— Tpudumum, - Buorur, M. —,
NIaCTHHKH, MyckoBHT, M. — AHTHTOpHT, p. SPKO-110151P.
TabiangaTbie Ilpenur, p. -} Xnopur, M, —
arrperaThbl caabo-noasip.
Jlyaucroie Tonconum, p. -+ Hampoaum, p. -+ Xpusorna
H BOJOKHHCThHIE AparoHnur, p. XanuenoH, p. — :
arrperarst (Hampoaum) Xpusorul, p. +
Jlyswucmulli yeoarum
(crkoneyum), M. —

Cunontyueckas tabanna cayxut aas Guictporo omnpene- |
"neHns Hambosee BaX(HBIX MMHEDPAJOB, BCTPEYAIOLUMXCA B rop-
HBIX mnopojax. Hailpa mo 3Toit Tabauue MuHEpan, Creayer
nposepute no TtabauuaM, MOMEILIEHHBIM Janee, NOAXOAAT JH
NeHCTBUTENBHO BCE NpPH3HAKW JHAHHOLO MHHEPaJsa K TeM,
Koropele HaGa0nal0TCsi Ha Onpefe’seMOM B Luivde MHHEpaJe;
0co6eHHO Heo6XoAWMO npHOeraTh K Ha3BaHHBIM TaGauuam,
KOrjla B NaHHOH kJAeTKe Hallel TaGJHLbl OKaXeTCss HEeCKOJbKO
MHAHEPaN0B 0es peskuX OTINYHUTENbHBIX MPH3HAKOB.

[TeabsoBanue Tabauueit oueHb npocro. MuHepaapl H30TpPON-
Hhle crefyeT MCKaTh B BePXHEH TpeTH TabJHIbl, oJHOOCHbE—B
cpenneit dactu, aByocHele—B HuxHeH. Hau6onee npocToii npu-
3HaK, cpagdy Gpocajoluficss B I71asa Npy paccMaTpHBaHHUH LIHda
NOX MHKDOCKOIIOM,—310 OKPacka MuHepaJa B MPOCTOM NPOXOMsf-
IIeM CBeTE. ITOT MNpPHU3HAK onpelensieT HaM TY BePTHKAIbHYIO
rpady, B KOTOPOH clieflyeT HCKATh AaHHbIH MHHEPAJ; /15 OKPaLIeH-
HBIX aHH30TPONHBIX MUHEPaJOB Kaxaas rpaca pasjeneHa Ha JBe
YaCTH: B OfHOH—MHUHEPaibl IICOXPOUYHbIE, B Npyroii—He o6aa-
Jalomue nIeoXpousMOM; Te, B KOTOPHIX INIEOXPOU3M OYeHb c/ab,
HHOTa He3aMeTeH WIM COMHUTENeH, MoMeuleHs! B 06eux rpa-
¢ax. Ina GecuseTBHX AHM3OTPONMHBHIX MHUHEDPAJAOB OCHOBAHHEM
/ISt IeNeHHust Ha JBE BepTHKaJbHble rpadbl B3AT APyro# NpocTon
NPH3HAK: BLICOKHE MHTEP(EPEHLHOHHbIE IBETa H HM3KUE Cepble
(Bpone amatura). lpyroi mpocroif, J€rko yNOBHMbIil NPH3HAK—
BHCUIHHE OouepraHusi, MOp(hONOrHIeCKnii XapakTep; OH onpene-
JAET HAM FOPH3OHTANbHYIO I'pady, a BMECTe C OKPaCKOH NpH-
BOIHT HaC M B Ty KJAETKY, [Jle HAXOZMTCS HCKOMBIH MHHEpal.
Ecan B opHO! KieTKE MHOrO MMHEpPAaAOB, OHA pa3buTa, B CBOIO
odepenb, Ha IBE YaCTH Ha OCHOBAHHM KaKOro-HHOGYIb MPOCTOro
[pH3HaKa, Hanp. nNpsaMoro WM Kocoro moracanus. Crnpasa‘okoln
KaKpcro MHHepana GyKBON yKasaHa €ro Kpucramiorpaduueckas
cucreMa (m—npaBuabHas, ¥ —KBajpaTHas, I — reKCaroHanbHas,
P — pombuyeckasi, M — MOHOKIMHUYECKAS, T—TPUKINHUYECKas),
4TO ONpenelser cpasy, B KOTOpoH cepuu u3 Tabiuibl uyeTBep-
TOH cJemyeT HcKaTo NaHHBIA MHMHepan; TaM OH  ompe-
JeNfeTCs] HECKONBKO HHBIM NyTeM, M ecan oba onpeaeneHus
CXOJATCA—3TO SIBAAETCA HM3BECTHHIM pyyaTeibCTBOM EEPHOCTH
ompeneneHusi, 3a 3HaKOM KPHCTaMIOrpaduuecKoil CHCTEMbI Cae-
AYyeT 3HAaK ONTHYECKOro XapakTepa: -~ Aas NMOJOXHUTENBHOrO H
— LISl OTpHuATeNbHOro. Muuepananl, o6Gnagaioline SICHO OTpH=
HaTelbHBIM peabedoM, B OTHMYME OT BCeX OCTaJbHBLIX Haneya-
TaHbl KypCHBOM (AeHuuT, TPHAMMUT U np.). Munepansl ¢ Heqc-
HBIM MM C1a00 MOJOKHTENbHLIM peibedoM (HedenuH, KBapl,
IaTHOKJIa3bl) — OObIKHOBEHHBIH WPHOT. XKupHbIH mpHdT Xapak-
Tepu3yer pesko peabedHble MyHepadbl (OJMBHMH, THPOKCEH),
13 cayyae KpaiHe pe3koro.peibeda (TUTAHHT, EPOBCKHT), KHUP-
HBIH IPH(T CONPOBONKIAETCSA 3BE3N0YKON MOCHE HA3BAHUS MH-
Hepana, Hakouen, ecin Munepan xapakTepusyercs Kakod-HU6y b
QUEeHb THYMHYHOH ecnalnocThio MM, €CAH 3THM NPU3HAKOM pas-
JAHYAIOTCH CTOAIME PANOM MHHEpaJbl, 3Ta CNaHHOCTh MOKa3aHa,
npuyeM cMMBoa MuiilepoBCKOTO 0603HAYEHUS YKA3bIBAET MAOC-
KOCTb, IO KOTOPOH ujaeT cnaMHOCTb, a NI NPU3MATHYECKUX
cnailHoCTell IOKa3aH W yroa CnaiHOCTH.

pacrBopumbie. OueHb YacTo BYJKAHHYECKOE CTEKNO NepenoiHeHO rio6yIHTaMH, TPHUXHTAMH, GEIOHHTAMH M T. IL.
M, JaeT YacTo HeAPKYIo HuTepepeHUUOHHYI0 OKPacKy BHICIIMX mopsakoB. OT HOpManbHOH HespKoli okpacku 1 mOp. OHA OTIU-




: ; IV. TABJIMLIA - KJTIOY
ONPENEJIEHUE XAMUYECKOrO THIIA T OPHOJi NOPObI O MATMATHYECKOW ®OPMYJE W KO93®PULUEHTY KUCAOTHOCTH

IJra tabauua MO)Ke'Il‘1 (;J;};);(::;ﬂgfﬂ;oﬂobpp?EM Hpya OLEHKE XMMHYECKOro THIHA nopojsl, nla KOTOpOﬁ BBIYHCJIEHL MATMATHYECKas CbOpMYJla 1 KO3 PUUMEHT KHCIOTHOCTH: MO 3THM NAHHBIM JErko cpaéy OnpenennTb, NMOAXONHUT JU HaHHAs MOopoJd K M3BECTHOMY YXE€ THDY HJIM Xe OH
PE BBIM THII, 3aIOJHAIOUIUNH ONWH M3 ﬂpOGE-ﬂOB, WY K€, HAKOHEL, OHAa Mpejxcrasifer THUIl, pesko yKnOHﬂlOUlllﬁCﬂ OT XHEMHUUYECKHX THUNOB HU3KEPIKCHHLIX NMOPOX, KAk, Harp., ocajoqyHbie HIH HEKOTOpbIe Meramop(buqecxue Nopoasl

RO:R,0, 151 10 1:2510'1 1,251 01,6 :1 1,5:1 10 2:1 2:1 10 2,5:1 25:1 no8:1 3:1 mo 3,5:1 3,5:1 10 4:1 u Goablue
Uarpyaus- Wurpyaus- e R R ; 1B~ :
Vntpysusmsie (dddysusHbie i A dysususie i dppysusmpe | . HIH Addysusnne Watpysusnne 9‘1’?:‘5_:2"'3 ”"T}ng:“B d¢pdysusume| HnrpysupHbe ddppyausnsie
Jlnnapurn :
Cpanurs P Manrenne-
8 R;0 > RO o piiching I;?ggﬁspie Fpanututh pwrgr p:\f{i'r MNauTennepurst
«3 3,5 : a=3,5
R.0 = RO Jlunapuro- Heanunur o
JAUUTH JlunaputoganuTsl
R,0 << RO :
Oproknasutsl | Tpaxuim- Hennennrer. Tpaxuganutsl
R,0>RO H anbOUTHTHI ;I)IapHT Tpaxununapur
; JIunapuroanpesut
i it % Ksapuesbie nopduputhi
35>a=3 R0 =RO| Anamemnurs :g;g';g’ AnaMentuTs Hauwuthl (?) CaHTOPHHHTHL 35 >3
Tockanut. Komenanr I SUVARIAET AR :
R,0 < RO} Anamemiutsi Hauuts: | Anamemmurs | KBapleBLIe nopupnre: Canroputiur
y Jlanurh Heanenur
) H KBapuessle | Bungzopur LTenounnie
R;0 > RO} Hopamapkutsr TpaxuTH e ; & et Tpaxuannesuts!
3>a=25 R,0 = RO Tpaxuaniesuts TpaxnaHAE3uTH 8>a=25
~ : AHIE3NTONALATEI
R,0 < RO Kpapuessie | Hexponur (= Ienepuno) | Kpapuepsie n &
‘ 4 aHTEATEPHUTO-
IHOPUTHL ’I_‘paxnnaum JHODHTH NAMHTH 4
R,0 > RO| . Téuc6eprur Tpaxurs! Tpaxuru Illerounsre
Tedpurs CHEHHTbI
R,0 = RO ~ Augeantor :
PaxuThi
2,6>a>2 " 25>a>2
: : CHeHHTH Optoddpu :
R,0 < ROW AunpneantoredpuTH Kpapu Anpnesurs Fa66po- | Tpaxumoxne-
TlopdupuTer T'a66po Iopdupurs CHEHHTHI DPHUTH
AHnesnTonauuTh
Hedenunosne
Rt,.O > RO ?HEHHTM ¢ogogmm Tunryauts
2>a>14 R,0 =RO _ Tpaxururs 2>a>1,4
e ; _ : AHne3nto6asanbThl ['a66po. Hopursl :
AHOPTO3UTH Menagup ! Ta66po- [TnpoKcenuTH!
R:O <RO JlaGpazoputst Huopur? Jluopur ad;\?}gra:{zu;m Accexcut | AHLC3HTO6A3ANBTE FaGGB;oI :::ﬁrnm {‘}r:f;vsrl:: CHEHUTHI Tpag:;l;:ne- M rOpHOAEHINTEI
i gensigaprr_f | Tevprobusamn | PG | Pt Tuoopo ickrEtS
R,O>ROl  Vpmur : : 4
R,0 = RO
a< 1,4
7 : . JIum6ypruth P”"p"’m"gé” MenunutoBsIft -
B - nHble Tab66po
R,0 < RO Kamnronut Kamntouut BasanuThi Uitonur Hf,i:;ﬂ; T:I ,,(:,"z?:ﬁi BasaruThl H y“"POKceHH'E“ Gagaat
BRIl 6a3anbT) YabTpaienouro- Muxpuor
MoHYUKAT ' 3eMenbHble rab6po

Merporpaduueckne 1a6imubt,



) |

TABJIMUA OJUHANLIATASA
XUMHUYECKASl KIACCHPUKALUA U3BEPKEHHLIX MOPOI !

1 3nece NPHBOASITCA TONBKO HEKOTOPEIE NMOLpA3JEIEHHS IJIA npuMepa,

Gozee AETanbHOE neleHHE MHOTHX CeMeHCTB (Hamp. (oRsutoBoil MarMbl) BHIXOIHT y¥

e — e =
— ﬁw%“— KOB¢HHHEHT RJO RO
- - CHOBHBIE an hopMyaa | KicaoTHOCTH [R*0 @
C:_‘;;OHB::E TMoxrpynnu CewmeiicTna Marmatnueckas hopmyia xncnozﬂocm RO?: RO _ rpynus Hoxrpymmst CemeiicTsa Maruarusyeckas QopMy. 2
]
0 A 26. IlopgmpETe . . . v . . . .. .. 1,4 RO R,0,5,4 510, 2,4 =
1. CymsdOHEOAMTHL . « + « « « = » . = 9 - AEE?:-’.HI;H v R30352 Si0, 2,20 1:2,8
< I. MarMbl HECHIHKaTHBHIE. 2. deppoauTh M WNHHSIIHTH . . . . - VIII. Marmel menounoseMenpHbe. by L S S s e i 287 - R~
2= 3 KanBoHarirria e 5 B 27. Ksapnesble GasuThl (HAH KB. = : 0 1:2.3
£ s Aaf e A = TPamBL) o o . . 1,7 RO R,045,8 Si0, 240 | 1:3,
s 4. KbBlUTBIMHT . . . . . N RO3,5R,0:2,1 SiO, 0,35 1:7 2 H..®
03 : : 03,5R, 8. CHeHHTOLNODHTHI . . . . . =
’SE II. MarMHl 1IeN04YHO3EMENbHEIE. 5. IlepuporATBl . . . . . + .-+ .| 12,1 RO R,0; 8 SiO, 1,17 — 5‘5 E gfu\ 2 HEeHHTOAHOPHTHI = -
=) = a. Marvel ceCKBHOKCHAHBLE. a Iluxputel « . . . .« .+« + « .| 546 RO R0, 5,48 SiO, 1,28 1:80 g__;: =N 29. CHeHMTBI . . . . } Cuenntosas | 1,8 RO R,0,5,6 SiO, 2,34 1: ,?‘.
=8 - Iﬁ\@aﬁ;‘ﬂb@ s R e el el e = E sea B IX. MarMsl mepexofiHELe. a. Opropupsr . . . . Marma 1,7 RO R,0,5,8 SiO, 2,21 1:1,4
§§ X : a. MeIHARTOBHA 6a3aTBT . + « . - . 8,3 RO R,0;4,9 SiO, 1,03 1:127 E E o1 30. AmgesurorefpuTH . . . . . . . .| 1,38RO R;0,4,875i0, 2,17 1:1,8
RE® 7. Pyasbie ra66po W UHPOKCEHHTH | 35 RO Ry043,6 SiO; 1,26 1:21 § z 31. IHenounpie cHeHuTHl . . . . . .| 1,51RO R,045,755i0, 2,55 ;561 1
S_’I\"/ a. Pymawe mopgupurer . . . . . . . = : 4 1:38 “ -5 X. MarMe menougse. a Tpaxutel .. ... ... ....|] 1,25RO R,045,2 S¥O2 2,40 1:::1
gdé 5 8. ¥YanTpamenounozemensHoera66pol 3,51 RO Raos4,18§‘09 i,;ﬁ 1:56 s & 32. TemcGeprurar. . . . . . . e RO R,0,4,5 SiO, 2,23 2t
25 0. J;nuﬁyprmu (M aBrUTHTB) « . o » ?:2 gg 228322 Siigz = 1;4% F 33. KBapueBsble AHODHTBI. . . . . ~}| 1,5 RO R,0,64 Si0, : :ig'ﬁ _i' %_4
Ex a. KaMOTOHMTBI . . . . . . . . . = ) aUs2y 2 ’ ) ke | 1'% RO R.0,5.88i0 7 .
S HI. MarMet  nmpoMexcyTounsie (Gonee MM 10. Hedeaumosbie 6asansts, 62- | = : i ' XI. MarMul mienogHO3eMebHbIE. . EJI : 1RO RBO'S s Si'(')z 256 1118
5§ MmeHee (orarble IVIMHO3EMOM). . . . e e g 25 RO R,043,5 SiO, , 1:86 = . Bamarmr . . .. .. - L L. L sk 30229 510, S
%S Jlefuntossie Gasarstsl, 6a- | € S = : 121 1:46 2 B4, Jawwrw . o 1,25R0O R,0,6,335i0, 3,02 1:1,5
= SaHUTH H T. I. . . . . . . ( m=| 1,9 RO R0, 8 SiO, ! 2 E KBapuesrie 1 HT
£z g g g a. Keapu opdup Pl Nanutosas 1.95R0 R.O.6  2:Si0 30 1:1,2
=8 ﬁnaﬂbmm?m Gﬂsanhm 3 2,3 RO R,0,3,2 Si0 1,20 1:37 -5 XIL MarMn mpoMexyTouHsE, = : OKCH'nom"(p WL Marma 1 31130, Seoltly) £
OBYHKHT (THII R ek ’ 2-'2% 2 $ ve3 : HamMeJJHTsl (1Aaruo- = S
<-§, 5 5 § K1430Bbl€ IPaHHTH) . 1,25RO R,0,6,77Si0, 3»36 i ;31)6
R i 1,21 6,9:1 S I 1,33R0 R,0,5,895i0 2,94 »35
IV. Marmbi menounbie (1o xe) Va0 - o~ 1,1 RO-R0;251510; ) s =9 36, CpamocHERHT v . . . v .. » - ,38 2035y 2
= - s (7] = :
Marmbi Gennnie rauHoaeMom uin 12. Dnpoxcenntst n roprdaenantsi . | 29,6 RO R;0,29,65i0, s = E8 37. [lanTenXepaTorpaHuThi . . . . . 1,7 RO R,0; 7 Si0O, 8 Lo
COBCEM 0esrAHHO3EMHbIE £ ' i =5 a. JIMNapuTOmaUATH . . . . . . . 1,6TRO R,0,6,89510, 2,95 1:1.8
= RO 2 RO R,0,3,35Si0, s 1..1,5 5(57\ b. Tantennepursi. . .« . +.. . . . .| 1,7 RO R,;0,88 SiO, 8,54 1,6:1
= = 14, MloHKHHHTHL. MuCCYpuTHL . . . . 5%8 23836’: 2184 T 1:: : als 38. OpTORAA3WTHl H ANLOUTHTEI RO R;046 SiO, 3,0 4; :
5 5 15. Fabbpo . .. ... .... - .3 20s4,2 50, = E gE 39. HopamapksThl . . . . . . . . . 1,1 RO R,0,5,6 Si0, ,68 2 £
2= -] o o o, 2 £ 5 1 . 1
3= 2 a. Hoputel. 'unepcre- = : - o = 40. a. KBapueBsie TpAXUTH H OKCH-TPaXHTH * RO R,0;5,4 SiO, 2,55 A
EE g B .| 3enenoxa- 2 RO R,044,3 Si0, 1,71 (1:821] gE 41 I‘paﬂnm'mp. = 1,3 RO R,0, 7 SiO, 3.7 =
g g b. Audbasst . . . . . :;“_“ggaﬁ:: [_2,,5..50 Ry0q4,2 SO, | ,.}le_ﬁﬂzr., 1 1:6,2 58 XIII. MarMu menounse, a. JIMnapHTONALHTH . 1,1 RO R,0,7,6 SiO, 3,8 1:1
=B 5 ¢ Basameral . . . . .| S | |26 RO R.0.46 SO, i 11378 =3 42. Tpamutel . . . . RO R,047,7 SiO, 8,91 L,7:1
=K = 16. Boresut ., . . . . 2,6 RO R,;0,4,265i0, 11,52 1:4,3 aF
e = Marmul Gonee uau MeHee Gorarsie : = . ; = a. Kpapuepsie nopdu-
z §7\ = FIHHO3EMOM. 17. 3cCeKCHTBI . . . . . . . . . =t &1 B0 By 4 50, }:’58 e > e RO R,0; 9 Si0 4,55 25:1
5 : : 16 RO R,0,3,8 SiO AT 1:25 5 dupe 2 L, L . . RO R,0, 9 SiO, ,55 5
e o = a. TedpurobasanspTar . . . . . . . . 2,186 RO R;0,3, s ) P! I'panuTOBag 3
8‘5;\ é b. Memagupst . . . . .. .....| 23 RO R,0:56 SiO; 1,9 1:3,6 = b. Keapuessie keparo- [ MALMA
S = L e SRR .| 15 RO R,0; 4 SiO, L | 1:a3 $upsl B okcHke-
=9 o 19. TaGfpocmenutst . . . . . . . . 8 RO R;0; 6 SO, 2,0 1:3,9 ?}amq’“p“ £ ke RO R,0, 9 Si0, 476 i:1
E § a. JlaGpaxopHThl AHOPTO3HTH . . . ‘RO R;0,3,218i0, 1,61 1:3 > G B DETH =
=0 20. Tpazmmoizeputsl . . . . . . . . .| 35 RO R,0, 6 SiO, 2,0 114, 0= 43. Tpefizen. . . . .
. PO AN 5 =4 XIV. Marmul menogHo3eMen L =
8§ i TedpWin 5. i v . o) 28 RO R;044,95510, 1’;3 TN §=§ : = 44, ANACHHT. * .. . .
0= I 28, Tpaxwratel “. 5, & ... .. « - -] 1,25 RO R;0;3,4 SiO, s 1:1,1 4 E_=P
E VI. Marmsi npoMexyTtounnie 23. AHICSMTOTPAXHTHL . . . . » . . . 14 RO R,0,4,46Si0, 2,07 AT a%a@ XV. MarMpl menounse. 45. annmnue rPpaHuTel . . . . . .
'2&' 24. HedeannoBbie cHenutsl . . . .| 11 RO R,0, 4 SiO, 1,92 o8.2ul Eg.g 46. Kpapuesmwe rpopymuts . . . =
= VIL. Marubl 1menossne. a. POHOMUTHL . . . + o+ v v « . . RO R,0; ¢ Si0, 2,0 4,5:1 é mE= XVI. MarMbl coBCeM WM TNOYTH COBCEM 47, KBapnomursr . . . - . . . . . .
25 IR s oo 1,27 RO Ra0,4,475i0, 2,0 g:1 3 i JHIICHHBIE OCHOBAHHM. . . . . . :

Hane4arannl Ha3BaAWUS HHTPY3HBHLIX ITI0pOA.

* OKcH-TIOPOAB! 5TO KHCAbIE JNaBhl, B KOTOPHLIX HeT KBADH, T. €. H3BHTOWHAR KPEMHEKHCI0TAa HE
UeBLH MOPYHP TOMIECTBEHHH B XHMHUECKOM OTHOUICHUH, HO KBAPHA B OKCH-TIOp{upe HET.

Nerporpaduueckue Tabasums,

BBIACAWIACh B BHAE KBapHa (WIH APYroil KpHCTAIMHYEC:

e e,

34 Mpejielsl HACTOAMEH TAGIHIL: faibHef liHe MONPA3NCEHNs OCHOBAHM HA MMHEDANOTHUECKOM COCTABE M HA CTPYKTYPHBIX 0COG€HHOCTSX. MKupHEM mpndTOM

MORH(HKALNH), & OCTanach PACTBOPEHHOH B aMOP(HON uYacTH OCHOBHON Macchi (210 Tak HA3. noTennuaabHLIH Keapu). Tak, Hanpumep, OKCH-nophHp M KBap-




Merporpaduyeckne TabAnULL.
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