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IHHOHATHUE O MUHEPAJIAX

MuHepan — 3T0 IPUPOTHOE TENO, O0IaatoIee OMPEIeICHHBIM XUMUYe-
CKUM COCTaBOM, COBOKYIHOCTBIO psia MOp(oIormueckux (BHEIIHUX) MpU3HA-
KOB U ()M3MUECKUX CBOMCTB. Bo3HHMKaeT B pe3ynbTrate pasHOOOpa3HbIX (PU3UKO-
XHUMHYECKUX TIPOIECCOB, MPOUCXOMSIINX BHYTPH 36MHOW KOPBI M Ha €€ IMOBEPX-
HOCTH.

BONBIIMHCTBO MPUPOIHBIX MHHEPATIOB SBISIOTCS KPUCTAUTMUYSCKUMHU
TBEPJABIMH TEJaMH, HEKOTOPBIE HaXOAsITcs B aMmopdHOM cocTostHur. O4eHb He-
0O0JBIIIOE YMCIO MHHEPAIOB BCTPEYAETCS B MPUPOJE B KUIAKOM COCTOSTHUH
(pTyTh, BOJIA) UK Ta3000pa3HOM (CEpOBOJIOPOI, YIJICKUCIBINA Ta3). B Bume ca-
MOCTOSITEJIBHBIX 000COOJICHII MIUHEpAIBbl BCTPEUAIOTCS PEAKO, OOBIYHO OHHU 00-
pa3yroT TOPHBIEC TOPOJIBI.

MuHepaibl, 13 KOTOPBIX COCTOMT OCHOBHAsI Macca TOPHBIX MOPOJ, Ha3bl-
BaIOTCSl TOPO1000pa3yromuMu. 110 TPONCXOXKACHUIO OHU MOTYT OBITH TIEpPBHY-
HBIMH ¥ BTOPHYHBIMH. [lepBUYHBIC MUHEpaAIbl 00Pa30BAIMCH M3 Marmsl. [ J1aB-
HEHIITUMU  TTOPOJ000PA3YIONTUMHU  SBIISIIOTCS BTOPUYHBIC MUHEPAJIBI: T'PYIIA
TJIMHUCTBIX MUHEPAJIOB, TUMOHHT, KaJbIIUT, MAarHE3UT, TUIIC U HEKOTOPHIC JAPY-
rue. DT MHUHEpaibl 00pa3yloT TJIABHYIO MacCcy MOYBOOOPa3yIOIIUX MOPOA H
TBepHoil (a3pl MOUYBHI, O00YCIOBIWBAs TIaBHEHIIHME (HU3UKO-MEXaHHMUECKHE U
XHMHYECKUE CBOMCTBA MOYB.

Kaxxaplii MuHEpan MMeeT omnpeeeHHble MOpPGOIOTHYECKUE (BHEIIHUE)
NpU3HAKU U (U3HYECKHE CBONCTBA, KOTOPHIC OMPEACISIOTCS YCIOBUSIMHU 00pa-
30BaHUS, XUMHUYECKIM COCTaBOM M KPUCTAUTMYECKHUM cTpoeHueM. COBOKYII-
HOCTh J3THUX TNPHU3HAKOB U CBOWCTB TIO3BOJICT OMPEICIUTh MHUHEPAN JH00O0T0
KJiacca.

B mpupone m3BectHo 6omnee 2500 MuHEpanoB, a YHCIO WX Ha3BaHUH C
pasHoBunHOCTsIMH Oosiee 4000. MHOTHE MUHEPATbl UMEIOT HECKOJIHKO Ha3Ba-
HUN (CHHOHUMOB).

[Iupoko pacmpoctpaneHo okono 450 BHUIOB, OCTaNbHBIE BCTPEUAIOTCS
peKo.

HasBanus MuHEpajgaM JaloTCs 10 XapaKTePHBIM (PU3NYECKUM CBOMCTBAM,
XHUMHAYECKOMY COCTaBY HJIM MO MECTY, TJIE OHH BIIEpPBBIC ObLTH OOHAPYKCHBI.
MHorre MUHEpasIbl Ha3BaHbI B YECTh YUCHBIX, OTKPBIBIIMX U OMMCABIINX UX.

[IpakTHdeckoe 3HaUYE€HHWE MHHEPAIOB OYCHBb BEIUKO: HCIIOJIB3YIOTCS BO
BCEX OTpACIsAX HAPOIHOTO XO3SMCTBA, KAK CTPOUTENBHBIN MaTepuali, BXOMAAT B
COCTaB TBEPJI0H (a3bl MOUB.

N3yyeHue CBOMCTB MUHEPAJIOB, ITyTH WX IIPeOOpa3oBaHus B IOYBAX, yMe-
HUE JIUArHOCTUPOBATh MUHEPAJBI - BaXKHOE 3BCHO B M3YUYCHHH JTUCIUTLIAHBI
«ITouBoBeIEHUEY.

Hayka, n3ydJaroriasi MUHEpaJIbl, Ha3bIBAE€TCS MUHEPATIOTUEH.



I'EHE3UC MUHEPAJIOB

[lon 5TUM TEPMUHOM TOHUMAETCS MPOUCXOXKJIEHUE, BOSHUKHOBEHUE MU-
HepaiioB. [Iporeccbl MuHepanooOpa3oBaHus pa3AesieHbl HA TPU TPYIbI: IH/0-
TeHHBIN, JK30TeHHbIN 1 MeTaMOp(PHYECKUI.

1. DHaoreHHblid reHe3uc — (HOpMUPOBAHME MHHEPAJIOB OO0YCIOBICHO
BHYTpeHHUMH cuiiamu 3emin. OOpa3oBaHre MUHEPAJIOB CBSA3aHO C MAarMoil.

1.1. Macmamuueckuii npouecc. 1lo Mepe NOHMKEHUS TEMIIEPATYPHI
MarmMbl (GKUJKOM CHJIMKATHOM BBICOKOTEMIIEPATYPHOUM Macchl) MPOUCXOAUT
muddepeHnranys pacriaBa, KpUCTAIU3aMs U 3aTBEPICHIE BEIIECTBA.

Tax oOpasyroTcst KBapll, MOJEBbIE IINATHI, OJUBUH, TUPUT U JIp.

1.2. Ileemamumosuwiii npoyecc. O6pa3oBaHre MHHEPAJIOB MIET 33 CUYET
KPUCTANIM3a[MU OCTATOYHBIX PACIJIABOB MAarmMbl, MPOHHUKAIOIIUX B TPEUIUHBI.
YacTb KOMIIOHEHTOB Marma yrparuia. TakuMm mytem oOpa3yroTcsi KBapll, MmoJje-
BbI€ ILINATHI, TOMA3, OEPUILI, TYPMAJIHUH U JP.

1.3. I'uopomepmanvhwlit npouecc. 1Ipyu oCTbIBAHUM MarMbl TPOUCXOIUT
KOHJIEHCAIUsl MapoB, U o0pa3yeTcsi ropsyas BOJa, HACHIIICHHAs Pa3IMYHBIMU
KOMITIOHEHTaMUu. M3 3TUX pacTBOPOB B yCJIOBHSIX Oojiee HU3KUX TEMIIepaTyp H
JaBJICHUS BBIMAJAaI0T MUHEPAJbl — 0apuT, (PIIOOPUT, KANBLUT U JIP.

1.4. ITneemamonumosuwiii npoyecc. Ilponecc, B KOTOPOM aKTUBHYIO POJIb
urpatot razooopasusie komnoneHTsl (HF, H,S, Cl, P u np.) Otu neryuue Berie-
CTBa B YCJOBHUSX HHU3KOTO JABJICHMS CXKUKAIOTCSA, B3aUMOJECUCTBYIOT IPYT C
JIPYroM M MUHEpaJlaMi BMEUIAIOUIMX TOPOJ] U MEPEXOAT B TBEPIOE COCTOSIHUE.
[THeBMaTOIUTOBBIE KUJIbI MPEACTABICHBl CAMOPOJIHON CEpOl, reMaTUTOM, Kac-
CUTEPUTOM U JP.

Munepaibl, 00pa30BaBIIMECsS dHIOTCHHBIM MyTEM, HA3bIBAIOTCS nepeuy-
netmu. B mouBe mnpeoOnagatoT B Oosee KPYyNHBIX dYacTHIax (pa3Mepom
>0,001 MmMm), BXOAST B COCTaB TOPHBIX MOPO/I.

2. DK30reHHbIH TeHe3uc — MUHEpaiabl 00pa3yloTcs BOJIM3U 3€MHOI MO-
BEPXHOCTU WJIM Ha caMod moBepXxHOCTH. [IpoucxoasT cioxkHble npeodpas3oBa-
HUSl TIEPBUYHBIX MHUHEPAJIOB IMOJ BIUSHUEM KHUCJIOPOJA, YIJIEKHCIIOTHI, BOJIBI,
TEeMIIepaTypHbIX KOJeOaHM, )KUBOTHBIX U PACTUTEIbHBIX OpraHu3MoB. MuHe-
paJibl PETEPIECBAIOT ITyOOKHEe XUMHUUYECKHE U (PU3NKO-XUMHUYECKUE mpeodpazo-
BaHHUA, pacnaJaloTcsi Ha COCTaBHbIE YaCTU U U3 HUX 00pa3yroTCsi HOBbIE MHUHE-
paJbl.

2.1. Oopazoeanue munepanos npu evieempusanuu. 1101 BIUSIHUEM BbI-
HIenepevrciaeHHbIX (GaKTOPOB MPOUCXOIUT pa3pylleHue paHee 0Opa30BaHHBIX
MUHEpAJIOB Ha COCTAaBHBIEC YACTH, U B HOBBIX YCIOBHUSX BO3HHUKAIOT Ooliee yc-
TOMUKBBIE MUHEpabl. Tak 00pa3yroTCs TUIPOCIIO/IbI, KAOJIUHUT, OOKCUT U JIp.

2.2. Bvinaodenue u3 600bl mopeil, 03ep U MeAK080OHbIX J1a2yH. B niepuo-
Jbl UHTEHCUBHOTO MCHApeHHsl BOABI WU HU3MEHEHUs €€ TeMIlepaTyphl, KOrjaa
OHA CTAaHOBUTCSl TEPEHACHIIIEHHOW COJIIMH, MPOMCXOAMUT BbINAJCHUE MHHE-
panbHbIX cojeil. OOpa3yloTcs TaKue MUHEpaJlbl, KaK TUIIC, TAJIUT, CUJIBBUH U JIp.
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2.3. Buozennoe oopazoseanue. MyuHepanbl BOSHUKAIOT B PE3YyJIbTATE KU3-
HEJESATEIBHOCTH JKUBOTHBIX M PACTUTENBbHBIX OPraHU3MOB, Yallle HACESIOLIUX
MEJIKOBOJIHbIE YYaCTKU MOpel U OKeaHoB. Tak MOpCKHE BOAOPOCIU U MPOCTEM-
mue noriomaiwT CaCos, Ipu OTMHUpPaHUU 00pPa3yrOTCS MUHEpabl KaJIbLHUT U
aparoHuT. /[naTomMoBbIe BOJOPOCIH, PAAHOISIPUN, MOPCKHUE TYOKH HUCIIONIB3YIOT
JUTSI IOCTPOCHMSI CBOMX CKEJIETOB KpeMHE3eM. JTO BeAET K 00pa30BaHUIO omnaia.
OTUM myTeM 00pa3yIoTcs KEMUYT, O30KEPUT, IHTAPh U AP.

3. Meramopduuecknii reHe3uc — MHHEPAJIbl YIHAOTEHHOTO U 3K30T€HHO-
ro reHesuca MomajaaroT MoJ BO3ACHCTBUE MOBBIIICHHBIX JABJIECHUN U TeMmIepa-
Typ (HE TOCTUTAIOMIMX TJIABJICHUS ), TOABEPratOTCsl BO3AEHCTBUIO BOJBI U Ta30B.
Takue nmpeoOpazoBaHusl MPOUCXOAIT B Oosee IIIyOOKMX YacTAX 3€MHOW KOPBI
WM TIpU BHEJIPEHUU B UX TOJIIY pacIulaBiIeHHOW Marmel. Panee oOpa3zoBaHHbIE
MUHEpasbl 00€3BOKUBAIOTCS, MEPEKPUCTATUIMIYIOTCS, YacTO (POPMUPYIOTCS Ye-
IIyHYacTOCTh, JUCTOBATOCTb, IJIACTUHYATOCTb, OOJbIIAS IUIOTHOCThH (TaJIbK,
XJIOPUT, OUOTHUT U JP.).

Munepaibl, 00pa3oBaBUIMECS DK30T€HHBIM U METaMOP(PUUYECKUM CIIOCO-
O0OM, Ha3bIBAlOTCS émopuuHsimu. BeTpedarores B Mo4BE B 0oJiee MENKHUX yac-
tunax (pazmepom menee 0,001 mm).

be3ycnoBHO, OT TOro, Kakue MUHEpaJbl, B KAKOM KOJUYECTBE U COOTHO-
IIEHUU COCTABIISIOT MOYBY, OyJyT 3aBUCETh €€ CBOMCTBA: MUHEPATOTHUUYECKUIA,
MEXaHUYECKUN COCTaB MOYBBI, KAUECTBEHHBINH M KOJMYECTBEHHBIM XapakTep 3a-
COJICHUS [T0YB, PEAKIIUS OUYBbI, COJIepKaHNEe HEKOTOPBIX MUTATEIbHBIX BEIECTB
u T.4. B Tabn. 1 MuHepasnbl OlIeHUBAIOTCA KaK MCTOUHUKHU TTUTaHUSI.

Tabnuua 1
MuHepasibl KaK HICTOYHUKHA MTUTAHUSI PACTECHUMN
Aot docdop Kannii Cepa Kanpmmit Marnuit
(N) (P) ®) ) (Ca) (Mg)
Uwmiickasg | Anmatut CunibBUH IIuput OmroopuUt Kapnammur
cenurpa ®ochopur | Kapuamumur | Xanbkonu- | Kanabiut Marnesur
WNunniickas | BuBnanut Optoxna3 puUT Jonomur Jonomur
cenmurpa Muxpoxknun | Cepa Amnarut OnuBuH
MyckoBut | Chanepur ®ochopur | Porosas
Bepmuky- KunoBaps I'unc oOMaHKa
JIAT Monubae- AHruIpuT CeprieHTHH
HUT AHOpPTUT Tanpk
Aypunur- Jlabpanop buorur
MEHT MyckoBuUT
['umc Bepmuky-
AHruIpuT JIAT
bapur




KIACCUPUKALINA MUHEPAJIOB

Jlnst ynoOcTBa U3ydeHUsI MUHEPAJIOB UX IPUHATO KJIacCU(PUIIMPOBATH, T.€.
00BEIUHATL B TPYIIBI MO Py MPU3HAKOB M0 UX 3HAYEHHUIO B XO3AMCTBE, IPO-
HCXOXJICHUIO, 110 (hopMe KPUCTAILIIOB U T.1.

HaubGonee pacnpoctpaneHHON U y00HOM (PopMOM SBISIETCS XUMHUUECKAs
KJaccuduKaius, KoTopas CTPOUTCS Ha OCHOBE XMMHUUYECKOTO COCTaBa MHHEpa-
noB. CorjacHo 3To# KjaccU(UKaIMM MUHEpaslbl pa3/ielieHbl Ha CIEIyIOIIUe

1. CamopoIHBIE 3JIEMEHTHI.

2. Cynbhunsl.

3. I"amounsl.

4. OKucel.

5. Cosi KUCTOPOIAHBIX KUCIIOT.
6. Oprannyeckue COeIMHEHHUS.

Kaxxapiii kacc qeauTcst Ha MOJIKJIACChl M TPYIIbl MuHepanoB. Huxke npu-
BOJIUTCS XMMHUYECKUIM COCTaB HamboJiee pacIpOCTPaHCHHBIX MHUHEPAIOB, KOTO-
phle HY)XKHO 3HATh JJIsl MPEIBAPUTEIHHOTO MAaKPOCKOMHUYECKOTO OIpeeeHuUs
TOpPHBIX NTOpoJA (Tabdm. 2).

Tabnuia 2
XUMHYECKUN COCTaB MUHEPAIOB

No HazBanue dopmyia
/1

1 2 3

CamopoaHble 3J1eMeHThI
1 | I'padur C
2 | Cepa S
Cyabpuabi

3 | Monubaenut (Monu6aeHOBBIH Oeck) MoS,

4 | l'aneHuT (CBUHLIOBBIN O1€CK) PbS

5 | Xanpkonuput (MEIHBIN KOTYETaH) CuFeS,

6 | [Mupur (cepHblil KOTUEIaH, KEIE3HBIN FeS,

KOJTYE/IaH)

7. | Chanepur (LiuHKOBasE OOMaHKa) ZnS

8 | KunoBaps HgS

9 | AyponnurMeHT As;,S;

I'aaonapl

10 | lNayniut (kameHHas comb, moBapeHHas coib) | NaCl

11 | CunbBuH KCl

12 | ®mooput (MJIaBUKOBBIH IIMAT) CaF,




[Tponomxenue Tad. 2

1| 2 | 3
Oxmncibl
13 | KBapi Si10,
14 | T'opHbIil XpycTaib Si0,
15 | Ametuct Si10,
16 | Xanuenon Si0,
17 | Onan S10,-nH,O
18 | Kopynn Al,O4
19 bokcur A1203 : nHzo
20 | XpoMHUT (XpOMHCTBIH KEJE3HSIK) FeCr,04
21 | I'eMatuT (KpacHbIN KeJE3HSIK) Fe, 03
22 | XKene3nas ciaroaka Fe,O5
23 | JIumoHuT (Oypbli )KENE3HSIK) Fe,O5-nH,0
Conu KMCIIOpPOA0COAepHKAIIMUX KUCIOT
Moakyiacc kapOoHATHI
24 | KanpuuT (M3BECTKOBBIH I1ITIAT) CaCos
25 | Jomomur CaMg(Co3),
26 | Marue3ut (MarHe3uTOBBIN LINIAT) MgCos
27 Mamaxur CUQ(CO3) (OH)2
28 | A3ypur (MenHas Ja3yphb) Cu,(CO3) (OH),
Hoakaacce cyabgarbl
29 | Aurugput CaSO,
30 | ['umc CaSO,'nH,O
31 | bapur (TsKenblit mmar) BaSO,
Moakaacc ¢pocharsl
32 | Anarur Cas(POy);-(F,CLLOH)
33 | ®ochopur Cas(POy);-(F,C1,OH),
Hoakaacc Bojb(ppamMaTsl
34 ‘ Bonsdppamur ‘ (Fe,Mn)WO,
Hoakaace cuaMKaThl
35 OpTOKJ'IaS K20A120368102
36 | MukpokiIuH K,0-Al,0O5 6S10,
37 AMa3oHHT K20A120368102
38 | Jlabpamop (mmaruoxiias) AbsgAngy AbsgAns
(T.e. aJIbOUT N320A12036SIO3 +
aHoptut Ca0O-Al,05-28103)
39 | OnuBuH (MgFe);:(Si0,)
40 | Huomncun CaMg(S1,0¢)
41 | Poponut (opiiern) Mns;(Si50;5)
42 | PoroBas oOMaHKa (Ca,Na)-(Mg,Fe)4(Fe,Al)(S1,Al)4

Ol 1J Z(OH)Z
COCTaB HEIIOCTOSHHBIA




OxkoHyaHue TadJI. 2

1 2 3
43 MYCKOBI/IT Kalz [AISI3010] : [OH]2
44 buotutr K(Mg,Fe)3 : [AISIZOlo] : [OH,F]Z
45 XJ'IOpI/IT 5(Mg,Fe)OA1203 3SlOz4H20
46 | Tanex 3MgO-4Si0,-H,0
47 | CepneHTuH 3Mg0O-28i0,-2H,0
48 | KaonuH (KaOJWHHUT) 2H,0-Al,05-2S10,-
49 FpaHaT Fe3 Alz(SlO4)3

KPUCTAJIVIMYECKOE CTPOEHUE MUHEPAJIOB

[lonasnstomniee OOJBUIMHCTBO TBEPABIX MHUHEPAIOB HAXOIUTCS B KpU-
CMaiiu4ecKkom COCTOSIHUN U HE3HAYUTEJIbHASI YacThb B AMOP@PHOM COCTOSIHUU.
Paznuuue Mexay KpUCTAIIIMYECKUM U aMOP(HBIM COCTOSIHUSIMU 3aKITI0YAETCS B
TOM, YTO B IIEPBOM CJIy4a€ aTOMbI, MOJIEKYJIbI 1 HOHBI PACIIOIAraloTCsA B CTPOIO
OTpPEJICTICHHOM ISl JJAHHOTO BeIllecTBa MOpsAKe, o0pa3ys KpPUCTALIUYECKYIO
pemieTky. Bo BTopom ciiyyae 3aKOHOMEpPHOCTh B paclpeeI€HUH YaCTUL OTCYT-
cTByeT. Kaxxaomy MuHepany CBOMCTBEHHA CBOSI KPUCTAJNIMUECKAsl PEIIETKA, KO-
TOpasi 3aBUCUT OT XMUMHYECKOI'O COCTaBa, CTPOCHHUs BEUIECTBA U YCIOBUW €O
oOpazoBanusa. Kpucraminueckas pemieTka MOXKET ObITh MpeJCcTaBieHa B BHJIE
IJIOTHO MPUTHAHHBIX APYT K APYry KyOoB, nmupamui, npusMm u ap. (puc. 1). Pas-
Mepbl KPUCTAIJIOB MOT'YT OBITh OT MHJUIUMETPOB J0 HECKOJIBKUX METPOB. XO-
pOILIO OrpaHEHHbIE KPUCTAJUIBI BCTPEYAIOTCS PEAKO, OHU (POPMUPYIOTCS B IyC-
TOTax, MOJBIX TpemuHax. [1ockocTH, orpaHMYMBAIOIINE KPUCTAJLI, HA3bIBAKOT-
csl epanamu. JIMHUN TIepeceyeHns MII0CKOCTEN — pedpamu, TOUKU NEPECECUCHUS
pebep — eepuunamu (puc. 2), yriibl MEXAY I'PaHsIMU — SPAHHbBLE Y2ilbl.

B kpuctainax oOHapyXUBaeTCsi CUMMETpHUsi — IpaBUJIbHAs MOBTOpsie-
MOCTb 3JIEMEHTOB OTPaHEHHs] IPU BPALICHUHU B ONPEICIICHHOM HaIpaBJICHUH.
Pa3inuaror cienyromue 3J€MEHTbl CHMMETPUU — 0Cb CUMMEmPUU, Ni0CKOCHb
CUMMEMPUU U UEHMP CUMMEMPUU.

Och cumMeTpuu — BooOpaxkaemasi JIMHUS BHYTPH KpUCTajula, IpU Bpa-
IEHUH BOKPYT KOTOPOii Ha 360° KpHCTal HECKOJIBLKO pa3 MOBTOPSIET CBOE Mep-
BOHAYaJbHOE IOJ0KEHUE B MpOCTpaHCTBE. CylIECTBYET HECKOIBKO OCEMl CHM-
MeTpuu, o6o3Havarot ux Ly, L3, Ly, Lg (puc. 3).

IInockocTh cMMMeTPUM — BOOOpaXkaemasi INIOCKOCTh, KOTOpast pa3pe3aeT
KPUCTAJIJI Ha JIBE€ OAWHAKOBBIE YACTH, XAPAKTEPU3YIOIIMECS OJMHAKOBBIMU yT-
JaMH U TPaHSIMU. DTH YacCTH SBJISIOTCS 3€PKaJIbHBIM OTPaKEHUEM JAPYT Apyra.
O603HauaroTcsi cuMBojioM P. B pa3HbIX KpucTamiax KOJWYECTBO MX HEOJIMHA-
KoBO. B kyOe MoxHO npoBecTH 9 1muiockocTel cummetpuu - 9P (puc. 4).




al 5) A 1)

3 &) e} 3

i)

2) #) £)

Puc. 1. OcHoBHbIE (HhOPMBI KpHUCTAILIA:

A - e - kyOuueckas (BbICIIasl) CUHTOHUS;
J#C - M - CPETHUE CUHTOHUH T'€KCaroHallbHas - oC U 11,
TPUTOHAJIbHAS - 3 U U, TETPArOHaIbHAs - K U M);
H - p - HU3IWE CUHTOHUY (pomMOuyeckas H,
MOHOKIIMHHAS - 0 U 1, TPUKIIUHHAS - D)



DJIEMEHTHI CUMMETPUHU

] E Puc. 3. Ocu cummerpun
Puc. 2. AB/ - rpanb kpu-

craia, Ab - pebpo kpu-

CTajlIa, a - ABYTPaHHBII

yroi, A,b,B,J1,E - BepmuHbl

Puc. 5. llentpcummerpuu - C
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IlenTp cumMMeTpuHu — BoOOpakaeMasi TOYKa BHYTPU KpUCTaJLJIa, B KOTO-
pOii mepecekaroTcsl U JeisATcs monojaM Bce nuaroHanud. O6o3HavyaeTcsi CUMBO-
aom C, HEe MOXeT ObITh OoJiee OJHOro LEeHTpa (pHC. 5), y HEKOTOPHIX MHOTO-
I'PAaHHUKOB (HapUMep, TPEXTpaHHasi MUPaMHJIa) LIEHTP OTCYTCTBYET.

YcTaHOBIEHO, UTO Y KPUCTAIIOB CYIIECTBYET 32 BUAA Pa3IUYHBIX KOMOU-
HaIMH 3JIEMEHTOB CUMMETPUU. DTU 32 BUJA TPYNIUPYIOTCS MO CTETNIEHU CII0KHO-
CTH B TPYIIIbl, HA3bIBAEMbBIE CUCIEMAMU CUMMEMPUU VT CUHZOHUAMU.

B Hacrosiee Bpems BBIACIISIIOT / CUHTOHUM:

1. TpukanHuas Hwuzmias cuaronus,

2. MOHOKJIMHHASA Ha0JII0/1aeTCsl TOIBKO

3. PomOnueckas LEHTP CUMMETPHUU

4. TpuronajbHas

5. I'ekcaronajibHas CpenHssi CUHTOHUS

6. TerparonajabHas (KBajgpaTHas)

7. Kyouueckas | Briciias cunronusi, HabimoaeTcss HauOosbliee

KOJIMYCCTBO 3JICMCHTOB CUMMCTPUHU
Kamnaﬂ CUHTOHHUA XapaKTCPU3IYCTCA OIIPCACIICHHBIM KOJINYCCTBOM oceu u
IIOCKOCTEH CUMMCTpPHHU, HAJIMIUCM UIIN OTCYTCTBHUCM LICHTPA CUMMCTPHUMU.

MOP®OJIOI'MYECKUE TIPU3HAKHU U
®U3NYECKHUE CBOMCTBA MUHEPAJIOB

Mop@donornyeckumMu npu3HaKaMu SIBISIIOTCS: 6HeUtHUEl 6U0 (00 1UK) MuU-
Hepana u popma HaxodrcOeHus 6 npupooe.

K ¢duszndeckum cBoiicTBaM OTHOCSTCS: U8enm MUHEPANA U YEeH 4Yepmbl,
npo3payHocms, 01€CK, 080IIHOE yYenpeioMileHue, meepoocms, CRAHOCHb,
U3/10M, YOeabHbl 8ec, a sl OTACIbHBIX MUHEPAIOB — MAZHUMHOCHb, BK)C,
6CKUnanue om Kucaomst u op.

Crnenyer MOMHUTB, YTO HEKOTOpbIE MPU3HAKK M CBOMCTBA SABIISIIOTCS TO-
CTOSIHHBIMHU JIJI1 MUHEpaJia, Ipyrue MoryT MeHsThbcs. Hampumep, TBepaocTh —
ATO MOCTOSTHHBIN MPHU3HAK JJIsi MHOTUX MUHEPAJOB, TOr/la Kak OKpacka, OJIECK U
Apyrue — MoryT MeHsThCs. [103TOMY Henb3si OrpaHMYMBATHCSA OINpPEACICHUEM
OJIHOTO TMpHU3HaKa WIM CBOMCTBA MUHEpaia, HaJ0 HU3YYUTh B KaXJIOM clydae
BCIO COBOKYIHOCTh MOP(OJIOTMYECKUX MPU3HAKOB U (pU3nyecKkux cBoMcTB. [l
n3y4eHus: MOpP(HOIOrHYECKUX MPU3HAKOB M (PU3NYECKUX CBOMCTB HEOOXOIUMO
uMeTh GapPopoByIO HETIA3yPOBAHHYIO MIACTUHKY, KAy TBEPAOCTH, PACTBOP
COJISIHOM KUCJIOTHI, MArHUTHYIO CTPEJIKY.

Buemnuii Bua (00Jauk) MmuHepaja. PaznnyaioT HECKOJIbKO TUIIOB MUHE-
paJioB IO BHEIIHEMY OOJIHKY.

3epHucThie MUHepaJbl. VX Macca cOCTOUT U3 MENKUX (IPUOTU3UTETBHO
OJIHOTO pa3Mepa) KpUCTAIOB, OJIMHAKOBO Pa3BUTHIX MO TPEM HaIPaBICHUSIM.
[Ipumepsl: KaNIbLUT, TUPUT.
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Hroabuyarble, NpU3MATHYECKHE WIM HIECTOBATbIE MUHEPAJbI, KpHU-
CTaJUIbl KOTOPBIX PE3KO BHITSAHYTHI B OJTHOM HampaBIeHUH. Takoil 00JIMK Xapak-
TEepeH JJIsl pOroBoii 0OMaHKH, OJHOM M3 Pa3HOBUIHOCTEH rurica u Ap. PasHo-
BUJHOCTBIO 3TOT'O THUIIA SABJISIOTCS 60JI0KHUCHIbIE MUHEPAJIbI, KPUCTAIUIBI KOTO-
PBIX BBITSHYTHI 110 OHOM OCH HACTOJIBKO, YTO HAITOMUHAIOT PACTUTEIbHBIE BO-
nokHa (acOecr).

IlnacTuHYaThIe, JUCTOBATHIC WIM Yellyi4yarble MuUHEpaibl. Macca
ATUX MUHEPAIIOB COCTOUT U3 KPUCTAIIOB, YKOPOUCHHBIX MO OJHOM OCH, KaK OBl
CIUTIOIIIEHHBIX B OJHOM HANpPaBJICHUU — MYCKOBHT, TaJIbK, XJOPUT U np. Bce
MMHEpaIbl BBIMIEYKA3aHHBIX TPEX TUIOB MMEIOT XOPOIIO BBIPAXKEHHOE CTpPOe-
HHE, JIETKO PACIO3HABAEMOE MPOCTHIM IJIa30M.

IL1oTHBIE WU CKPBITOKPUCTAIIMYECKHE MUHEPAIBI COCTOST U3 OYECHB
MEJIKMX KPHUCTAUIOB, BUAMMBIX TOJIBKO O] MUKPOCKOTIOM. BHelllHe oHM mpe-
CTaBJISIFOT COOOM OJTHOPOJHYIO MaccCy € TJIaJKOM Ha OINYIbh MOBEPXHOCTHIO —
JIUMOHUT, XAJIUEIOH U JP.

OosiuTOBBIE MUHEPAJIBI MPECTABIISIOT COOOM Tea, KOTOPhIe COCTOSIT U3
IUIOTHO YIIAKOBAaHHBIX MIAPUKOB. B pa3pes3e mapukd HUMEIT CKOPJIYIIOBATO-
KOHLEHTPUUYECKOE CTPOEHHUE, MOTYT HAXOAUTHCA B PHIXJIOM COCTOSIHMM — aparo-
HHT, OT1aJl, OOKCHT.

Buemnuil Bug MuHepasna He SIBJISETCS €r0 OCHOBHBIM ITPU3HAKOM, OJTHU U
T€ K€ MUHEpajbl B 3aBUCHMOCTH OT YCJIOBUH HMX OOpa3oBaHHS MOTYT UMETh
pa3nuuHbIii 00auK. Tak, HampuMmep, THUIIC MOXKET OBITh IIECTOBATHIM U 3EPHU-
CTBIM, allaTUT OBIBAET 3€PHUCTHIM U CKPBITOKPUCTAIUIMYECKUM H T.]I.

DopMbl HAXOK/ICHHUSI MMHEPAJIOB B IpHpoae. MuHepaibl BCTPEUAIOTCs
B IIPUPOJIC B PA3IUYHBIX (hopMax.

Ennnnynble Kpuctamibl (KyO, Ipu3Ma U T.J.) MOTYT UMETh Pa3IUYHbIN
pa3sMep — OT OJIHOTO-IBYX MHUJUIMMETPOB JO0 JIBYX MeTpoB. B Takoiti ¢gopme
BCTPEUYAIOTCS aliMa3, KBapll, HUPUT U JIp.

JABOMHMKH M TPOMHHUKHU TPEACTABISAIOT B3aUMHOE CpPACTaHHUE XOPOIIO
o(OpPMIICHHBIX ABYX-TPEX KpPUCTAIIOB MUHepana. OQ4yeHb 4acTO JBOMHUKH H
TPOMHUKH 00Pa3yIOT THIIC, TAJIUT, OPTOKIIA3, TOPHBINA XPYCTallb.

CpocTKH MHOXKeCTBA KPUCTAJLJIIOB, XOPOIIO Pa3IMYUMBIX ITPOCTHIM IJ1a-
30M, JIAIOT HECKOJIbKO Pa3HOBUIHOCTEN BHEITHUX (popM. PaznuuaroT: 1) wmemku
— OOJIBIIIOE KOJIMYECTBO XOPOIIO BBIPAKEHHBIX KPUCTAJIOB, O0Jiee WM MEHEe
OJIMHAKOBBIX IO BBICOTE, HAPOCUIMX HA IMJIOCKYIO MOBEPXHOCTh — KBAPIl, TOPHBIM
XpycTalb, TAJIUT, OPTOKIIa3; 2) Opy3sl TPYyIIa KPUCTAUIOB, Pa3HBIX IO BHICOTE U
OpHMEHTALIMHU, HApPOCIIMX Ha BBIMYKIYI0 WJIM IUIOCKYIO MOBEPXHOCTh — KBapll,
TOPHBIN XpyCTaib, KaJIbIUT, TUIIC, TYPMaJIUH, MarHeTUT; 3) Hceodvl — TpyIa
KPUCTAJUIOB, HAPACTAKOIIAsi HA CTEHKH IyCTOT, HOCTENIEHHO 3aIl0JIHAA UX OT IIe-
pudepun K LUEHTPY — cCepa, KBapll, TUIIC, aMETUCT; 4) KOHKpeuyuu — CPOCTKHU
MHOECTBAa KPHUCTAJUIOB IIapooOpa3Hoil (OpMBbI, KOTOPhIE NPHU pacKaJbIBAHUU
OOHApYXUBAIOT PaAUaTbHO-TYYUCTOE CTPOeHUE — (GOChHOPUT, TUIIC.
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Kpucramimyeckue Macchbl — CKOIJICHUS! KPUCTAIUIMYECKUX 3€PEH Pa3HO-
oOpazHoit ¢popmbl. [Iprimep — MarHe3ur, J0JIOMHUT, OJIMBUH, KBAapIl, MarHETHT.

CKpBITOKpHCTA/UINYECKHE MACcChl XapaKTEpU3YIOTCS TeM, YTO 3€pHa
KPUCTAJIOB MOXKHO Pa3iu4UTh TOJIBKO B MUKpockor. [Ipumep — TMMOHUT, Xai-
(1 (0):

3eMuHCTBIEe — MPEJCTABISAIOT MOPOIIKOBUIHYIO, PHIXJIYI0 Maccy, JIETKO
pacTUPAIOTCS MEXAY NaldbllaMu, IPUMEP — KAOJIHH.

Harteunble popmbl xapakTepHbl sl aMOP(PHBIX MUHEPAJIOB U SIBJISIOTCS
IUIOTHBIMU MAacCaMM, KOTOpbIe OOBIYHO BBIMAJAIOT U3 pacTBopa — omaji. Yacrto
OHM UMEIOT MPUYY/UIMBBIE ouepTaHusi: 1) dyzopuamele (TUMOHUT), 2) nouKo-
euoOHble (Manaxur), 3) cmailakmumossvle u cmanazmumossle (CocyibkooOpas-
HbIE) — KaJIBITUT.

Bkpaniienue B mopoay npeictaBisieT co00M elMHUYHbIE KPUCTAIIIBI MU-
Hepajia, BKIIOYEHHbIE B KaKylO-JIMOO ropHyio nopoxay. Hampumep, BkparsieHus
KMAaHWTA, BKpAIUICHUE TUPUTA B TJIMHE, BKPAIJICHUS CEpPhbl B U3BECTHSIKE U T.I1.

DopMbl HAXOXKJICHUSI MUHEPAJIOB B IPUPOJIE 3aBUCIT OT yCIOBUN UX 00-
pa3oBaHus, MOATOMY OJMH M TOT K€ MHUHEpaJ MOXKET CYIIECTBOBATh B Pa3HbBIX
dbopmax. Hanpumep nuput — B BUJ€ KOHKpEUUH, €TUHUYHBIX KPUCTAIIIOB, 3€p-
HUCTBIX (DOpM U BKparieHui B mopoay. KBapil 1aet Kpucramuinyeckue mioTHbIE
MacChl, €IUHUYHBbIC KPUCTAJLIbI, CPOCTKA KPUCTAIJIOB, 00pa3oBaHuil B ¢opme
xwi1. PopMa HaXOXKIEHUS MUHEPAJIOB MOKa3aHa Ha pucC.6.

IIBeT MuHepaJia B Kycke. [[BeT MmuHepana oueHp paznudyeH. OH 3aBUCHT
OT XMMHUYECKOI'0 COCTaBa U CTPYKTYPhl KPUCTAIIOB, OT MEXaHUYECKUX U XUMH-
YEeCKUX MpPUMECEH, KOTOpble MOTYT CHWJIBHO H3MEHSTh OKpacKy, HE HM3MEHUB
JIPYTUX CBOMCTB. DTUM OOBSCHSAETCA U TO, YTO OJUH M TOT K€ MUHEPA MOXKET
UMETh pa3inyHyto okpacky. Hampumep, nusBecteH KopyH 0€yoro, *eiaroro, 3e-
JIEHOT0, CUHETO, KOPUYHEBOI'0 U KPAacHOTO I[BETOB. BMecTe ¢ TeM, /1Ba pa3HbIX
MUHEpaia MOTYT UMETh OAMHAKOBYIO OKPacKy (PO30BBIM T'MIIC U PO30BBINA Ta-
muT). EcTb OecliBeTHbIE MUHEPAJIBI: aldMa3, KajabluT, rurnc. HekoTopelie Munepa-
76l 00J1a7JAI0T CIIOCOOHOCTBHIO MEHSATH I[BET B 3aBUCMMOCTH OT YCJIOBUH OCBe-
IIEHHOCTU. DTO CBOMCTBO Ha3bIBaeTcs mppuszanuei. Takum oOpa3oM, LIBET MHU-
Hepasia B OOJIBIIMHCTBE CIIy4aeB HE SIBJISETCS MOCTOSHHBIM MPU3HAKOM, HO IS
HEKOTOPBIX MHUHEPAJIOB 3TO BECbMa MOCTOSIHHOE CBOMCTBO. Tak, MaJlaxuT BCeraa
UMeeT 3€JIeHBIN IIBET, cepa — COJIOMEHHO-KENThI, KHHOBAPb — SPKO-KPacHBIH
WM MaJIMHOBBIM LBET U T.1. B 3TOM ciyyae nMarHOCTUYECKUM MPU3HAKOM MHU-
Hepasia sBisieTcs uBeT. [lo 1BeTy MuHepanbl IensTcs Ha 1ecTh rpynm: 1) Oe-
JIbIA, CEpOBaThIN WM OECLBETHBIN; 2) *KeNAThIA, Oypblid, KOPUUHEBBIN, PO30BBIi,
KpacHblii; 3) 3eneHbiit; 4) rony0oi, cuHUM, (UOJETOBBIN; 5) TEMHO-CEpBIH, Yep-
HBIH; 6) OKpacka necTpasi, MHOIOLIBETHasI.
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Puc. 6. ®opMbI HaX0KAECHUS MUHEPAJIOB B IIPUPOJIE:
a — €IMHUYHBIN KpUcTalll (KBapil); O — IBOMHUK (TOPHBIN XpyCTalb);
B — IIeTKa (KBapi); I' - Apy3a (TypMaluH); 1 — KeoJ (aAMETHUCT);
€ — KOHKpeInus (MMUPHUT); &K — HaTeK (oma); 3 — IVIOTHas Macca (MarHeTur);
Y — BKpAIUICHUS B MOPOJY; K — CTAIAKTHUT (KaJIbLIUT);
7 — 3emJiucTas Macca (KaoJiiH).
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LIBeT yepThl MHHepajia (IBeT MOpouika). MHOTHE MUHEpPAIBl B KyCKe
UMEIOT OJUH IIBET, a B TIOpoIIKe Apyroil. O mociegHeM CyasT Mo 4yepTe MUHe-
pasia Ha TOBepXHOCTH (apdopoBoii mmactuHku. Hampumep, muput B Kycke
UMEET JIATYHHO-)KEITHIN 1BET, a B TIOPOIIKE — YEPHBIN C 3€JICHOBATHIM OTTEH-
KOM. Y MHOTHUX MHUHEpAJIOB HE3aBUCUMO OT BHEITHEH OKPACKH COXPAHSAETCS OIl-
peleneHHBIN IIBET YePThl WK MOpoInKa. Tak, HampuMep, Oypblil jKeJIe3HsIK He-
3aBHCHMO OT OKPAacKd B KyCKe MMEET BCETJa >KEITHI WM KOPUYHEBO-OyphIit
[[BET YepThl. ¥ HEKOTOPHIX MHHEPAJIOB IIBET B KyCKE W B MOPOIIKE COBIMAIAcT
(kMHOBaph, OOKCUT U Jp.). B psiae ciydaeB 1BET Y4epTHI SIBISICTCA OYEHb Xapak-
TEPHBIM TMPU3HAKOM IS OTPEJICIICHNs] MUHepaja, MO3TOMY Ha HETO BCeraa He-
00xoauMo o0parniaTh BHUMaHUE.

CrnenyeT y4uThIBaTh, YTO MUHEPAJIBI, y KOTOPBIX TBEPAOCTh BHIIIE, YEM Y
dbapdopoBoii TIIACTUHKY, YePTHI HE 1al0T, OHU [aparnaroT IACTHHKY.

[To tBeTy uepThl BCE MHHEpAIIBI JIEATCS HA MATH Tpymni: 1) uepTa Oemas
WIH COBCEM OTCYTCTBYET; 2) uepTa KelTas, OopamHKeBas, Oypas WM KpacHas;
3) uepra 3eneHast; 4) yepra roiay0Oas, CuHsS WK QHOIETOBas; 5) yepTa cepas 10
YEPHOM.

Jlis Ioy4YeHusl IBETa YepThl HEOOXOIUMO UMETh IIepoxoBatyio dapdo-
POBYIO TJIACTHHKY (Ha3bIBaeTcsi OMCKBUTOM). Ha miacTWHKE MPOBOIAT YepTy
muHepanoM. Ecnu mon pykoit Het ¢hapdopoBoii MIACTUHKH, MOKHO MHHEpa
MOCKOOJIMTH HOXKOM, MOJIYYUTh TOHKHI MOPOIIOK, KOTOPBII HAJI0 pa3Ma3aTh Ha
Oemnoiif Oymare. L{BeT 4epThl 1 1IBET MUHEpaja MOTYT COBIAaTh M OTINYATHCS.

IIpo3pavyHoOCTL MHMHEpaja CBsA3aHAa CO CTENCHBIO TOTJIOMICHUs (WU
MPOMYyCKaHMsI) CBETOBOrO jyda. [lo 3TOMy CBOWCTBY pasznnyarOT MUHEPAJIBI:
1) npo3paunsie — MpaKTUYECKH HE MOTIOMIAIOT CBETOBOM Jyd, T.€. TMPOIMYCKar0-
M€ CBET MOJ0OHO OOBIYHOMY CTEKIY (TOPHBIN XpycTaib, KANBIUT, TaUT); 2)
nOJIynpo3pauHnble — 9aCTUYHO TIOTJIONIAIOIINE CBETOBOM JTy4, OHH TIPO3pPAvHbI B
OYCHb TOHKHUX IUIACTHHKAX (XaJlIeIOH, omnai); 3) npoceeuusaroujue — B 3HAUH-
TEBHON CTETCHU IMOTJIOMIAIONINE CBETOBOM JIy4, OHH MPO3PAayHBI JUIIb B TOH-
KHUX Kpasix (ToJeBoi mmar); 4) Henpo3pauHsle — TOTIIOMAIOT MOJIHOCTHIO CBE-
TOBOM JIy4 (MarHETUT, MUPUT U JP.).

Jlis onpeieNieHrst Mpo3pavyHOCTH MUHEpas TIOJHOCAT K CBEeTy. Uepes mpo-
3pavHble MUHEpPAJbl MOXHO JIETKO DPa3IMYUTh HalleYaTaHHBIA W HAIMCAHHBIHI
TEKCT; 4epe3 MOJyNpo3padyHble MUHEPAIbl BUJEH TOJIBKO CBET, a TEKCT pasiiu-
YUTh HEJB35; Y MPOCBEUYMBAIOIIMX MHHEPAJIOB CBET MPOHUKAET TOJIBKO Yepes
TOHKHE Kpast; MUHEPAJIbl HEMTPO3payHble HE MPOIYCKAIOT CBET COBEPIIICHHO.

biieck MuHepaJa. biieckoM Ha3bIBaeTCsl CIOCOOHOCTh MOBEPXHOCTU MU-
HEepaja B Pa3IMYHON CTETICHH OTpakaTh CBET. [[puHATO Bce MuUHEpassl 1o Oie-
CKy JICIUTH Ha JBE TPYIIIIHL.

I. Munepansl ¢ Memannuueckum 61ecKom, TIOBEPXHOCTh KOTOPHIX B OI-
peleNIeHHOM CBET€ HANOMHHAET OJIECK CBEXeoOpaOOTaHHOW MOBEPXHOCTH Me-
taia. Kak mpaBwiio, Takoil Oieck HaOMI0JaeTCsl Y MUHEPAJIOB, SIBISFOIIUXCS
pyJdamM# METaJuIoB (TUPUT, MarHETUT, KPACHBIH jkeJe3HsK u 1p.). K aTol rpynme
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OTHOCSITCSI MUHEpaJbl, 00J1aJal0l1e METAUIOBUIHBIM WM MOJYyMETAUTHYECKUM
0JIeCKOM, HalIOMUHAIOIIUM OJIECK OKHUCIECHHOM MOBEPXHOCTH MeETajljia, OH OJu-
30K 0 CBOEMY XapaKTepy K MpeiblaylieMy, HO MeHee SpKui, OJecK MOTYCK-
HeBIIEH MOBEPXHOCTH MeTaila (rpadut, poropasi oOOMaHKa, aBrUT U Jp.).

II. Munepansl ¢ Hememannuueckum oOaeckom. 3[ecCh pa3NuyaloT clie-
IyIOIIUE BUJIBI OJIeCKa:

AIMA3HbLI — YPE3BBIYANHO APKUMN, UCKPSIIUICS, HATIOMUHAOIIUN «UCKPY»
anMasa; XapakTepeH JJis alnMasa, IMHKOBOM 0OMaHKU, CBUHIIOBOTO 0JIECKa;

CMEKIAHNHBLI — HATIOMUHAET OJIECK TOBEPXHOCTH CTEKJIa, HAOMI0AaeTCs y
OOJIBIIOrO YKCIa MUHEPATIOB (TaJIUT, KAIbIIUT, TOPHBIN XpyCTallb U JP.);

wienKoeucmulilt — No100€H OJIECKy HIENKOBBIX HHUTEH; XapakTepeH IS
MUHEPAJIOB, COCTOSIIIMX M3 BBITAHYTHIX B OJHOM HaIlpaBICHUU KpPUCTAIIOB
(acOect, OTIENTBHBIE PA3HOBUIHOCTH THIICA);

nepiaamympoeulii — MEHSIOUIMNA CBOI0 WHTEHCUBHOCTh Ha OTIEIbHBIX
y4acTKaxX MOBEPXHOCTHU MPU U3MEHEHUH YIJIa MEXKJy MCTOUHUKAMU OCBEICHHUS
Y TIOBEPXHOCTHIO MUHEpaia, 00pa3ys paay>kKHble epeuBbl (CI0/1a, TAIbK);

HCUPHBLIL — TIOBEPXHOCTh MUHEpAJIa KaXXETCs Kak Obl CMa3aHHOM TOHKOM
TUICHKOM >kupa uian napaduna. Berpedaercs y kBapiia Ha U3JIOMeE, y Cepbl, He-
dbenvHa u np.;

60CK060i1 — 110100€H KUPHOMY, HO OoJiee cinadbiit. [Ipumep — xanmenon;

Mamoewlit — NOBEPXHOCTh MUHEpasia HEe OJECTUT. DTO XapaKTEPHO IS
OOKcHTa, KaoJIMHA, MarHe3uTa u Ap.

JBoiiHOe JyuenpejsoMaeHue. ITO CBOMCTBO SIBISETCS OTIUYUTEIIBHBIM U
cnenupUYecKuM ISl UCIaHACKOro mmaTta (Kaibluut). Ero jgerko oOHapyKUTh,
MIPOCMATPUBast KaKOM-THOO TEKCT Yepe3 KPUCTAILI, CKBO3b KPUCTAI BUJHO Y-
BOCHUE HAAMMCH.

TeepaocTs MuHepaga. [lon TBepaOCThIO MHHEpaja MOHUMAIOT COMPO-
TUBJICHWE MUHEpaJla LapanaHuio OCTPUEM JPYroro ONpelesIeHHOTro CTaHAapT-
HOTo MHHepaja. TBepAOoCTb ISl OJAHOTO U TOTO )K€ MUHEpasia JOBOJBHO MMOCTO-
SHHA 1 TIO3TOMY OY€Hb Ba)XKHBIA TUArHOCTHUYECKHUI mpu3Hak. TBepaocTs B abco-
JIOTHBIX €UHUIAX ONPENEesAeTCS PeAKO, TaK KaK JJis 3TOTO HYXHBI CIlelUab-
HbIE PUOOPHI.

JIJist mpakTUYeCKUX LeJel NPUHITO ONpPEeNeNsiTh TBEPAOCTh MUHEPAIOB B
YCIOBHBIX €JIMHULIAX 10 mKajie Mooca, KoTopasi COCTOUT U3 JECATH MUHEPAJIOB,
noJ00paHHbIX O Bo3pacTaromieil TBepaocTu. KaxaoMy yclioBHO THpHAaeTcs
OTIPEJICTICHHOE YUCIIO €AMHUI] TBEPIOCTH.

Hano noMHUTB, 4TO MOPSAKOBBI HOMEp MHUHEpaia mKaisl Mooca He 03-
HayaeT, BO CKOJIBKO pa3 OJIMH MUHEpaJl TBepke aApyroro. Hampumep, TBepaoCTh
anMmasa — 1, kBapua — 7, a tanbka — 1, HO kBapu TBepxke Tajibka B 3500 pa3, a
anMa3 TBepyke kBapia B 1150 pas.

Jliist onpenienieHust TBEpAOCTU Ha UCIIBITYEMOM MHUHeEpalie BHIOUPAIOT YHUC-
Thl€ YYaCTKH, JIy4llle CBEKUE MOBEPXHOCTHU M3JIOMOB, HE M3MEHEHHBIE MPOIEC-
caMU BBIBETPMBAHHUA. 3aTe€M IapanaioT UCHBITYEMbIii MUHEpanl OCTpPUEM MHHE-
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pasia mkainsl Mooca. OOBIYHO HAYMHAIOT [IapanaTh CaMbIM MSTKUM MHHEPAJIOM
U TIOCTENIEHHO OepyT MOCIeayoNe MUHEPAJIbl Kajasl Mooca B OPSAKE BO3-
pactanus TBepAocTH. Eciu muHepan mkanbl Mooca Msrde UCTIBITYyeMOTO MUHe-
pania, TO OH OCTaBJSeT He IapamuHy, a uepry. YepTy Hamo 00s3aTeNbHO CTe-
peTh, MpeXkIe YeM MPOU3BOIUTH HAPANUHY CIEAYIOIMIMM MHHEpanoM. [loOuBa-
IOTCSI TAKOTO MOMEHTA, KOTia MUHEpal HIKanbl Mooca J1aeT SICHyI0 LaparnuHy Ha
MOBEPXHOCTH HCTBITYEMOTO MHUHepaia. 3aTeM MPOBEPSIOT, JaeT JU HCIbITYe-
MBI MHHEpAJ IIapanuHy Ha 3TOM MUHepaie mkainsl Mooca. Eciu oHM B3anMHO
apanaroT Apyr Apyra, TO TBEPAOCTh HCIBITYEMOTO MHHEpanaa COOTBETCTBYET
TBEPIOCTH MHUHEpaja IIKaibl. Hampumep, HCHBITYeMBbId MUHEpal Iapamact
KBapll, U caM Ijapanaercsi kBapuem. CienoBaTesbHO, Y UCIIBITYEMOTO MUHepasia
TBEPIOCTh paBHA TBEPAOCTH KBapIia, T.e.7. Eciau mcmbITyeMblii MUHEpan mapa-
maercs KBaplem, a caM He JaeT LapanuHy, CIeJ0BaTeNIbHO, Y HEro TBEPAOCTh
Huxke kBapua. OHa paBHa IIECTU € MOJIOBUHOH (Tab. 3).

Tabnuma 3
[IIxana TBepgoctu Mooca
Munepan VY CII0BHOE YHCIIO €IMHUIL
Tanbk 1
[Mumic 2
Kanpuur 3
@r00pUT (MJIAaBUKOBBIH IIMAT) 4
Anaturt 5
Oproxkia3 6
KBapn 7
Tomna3 8
KopyHnn 9
Anmas 10

Ecnu mkanst Mooca HET, MOKHO OINpeAeNUTh TBEPAOCTh MUHEpaia Mpu-
OJIM3UTENBHO O CIAEAYIOUIUM MPUACPKKAM:

TBEpPAOCTH rpaduta 1
TBEPAOCTb HOI'TS 2,5
TBEPAOCTH OPOH30BOM MOHETHI 4
TBEPAOCTH CTEKJIa 5
TBEPJOCTh CTAJIbHOI'O HOXKA 6

[Ipu omnpeneneHun €IUHMIBI TBEPJAOCTH CIEAYET OMPEACIUTH TPYMIy
TBepaoCcTU. [1o TBEpIOCTH MUHEpATBI IETIATCS HA YEThIPE TPYIIIbI:

1) msirkue (TBepAOCTh 1-2) — HOTOTh OCTABISIET LIAPANMHY Ha MUHEPAJIE;

2) cpenHei TBepAOCTU (TBEPAOCTh 3-4) — HOTOTh HE OCTABIISACT APATHHBI
Ha MHHEpaJIe; MUHEpaJI HE OCTABJISIET I[apaluHbl Ha CTEKJIE;

3) TBepabie (TBEPAOCTh 5-7) — MUHEpaJ OCTABIISIET IIapaluHy Ha CTEKIIE,
HO HE OCTaBJISIET I[apaliH Ha TOPHOM XpyCTalIe;

4) oueHb TBep/ible (BBIIIEC 7) — MUHEPAJ OCTABISAET IapalliHy Ha TOPHOM
XpycTae.
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ChajiHocTh MuHepaJa. [1og craliHOCTBIO MOAPa3yMEBaIOT CIIOCOOHOCTH
MUHEpaia TpH yJIape pacKajbIBaThCS HA IMPaBUIbHBIC OTICIBHOCTH, OTPAHH-
YCHHBIC POBHBIMHU IIJIOCKOCTSIMHU (TaJIMT, KAJIBIKT), WIIA )KE CIIOCOOHOCTHIO pa3-
JeNAThCA Ha TOHKHUE JIMCTOUYKH, TJIACTUHKH, BOJIOKHA (cirona, acoect). CrnaitHo-
CTBIO 00JIaJJal0T KPUCTAJUTMYCCKUE MUHEPAITBI, TAK KaK 3TO CBOHCTBO CBS3aHO CO
CTPOCHUEM KPHCTAJUTMUYECKOW PEIICTKH W TMPOSBIISICTCS B HAINPaBICHUAX HaW-
MEHBIIEH CHJIBI CHEIUICHUS MEXIY OTICIbHBIMU aToMaMmu. JlJIs MHOTUX MHUHE-
paJioB 3TO BaXKHBIA JUATHOCTUUYCCKHUN MMPU3HAK.

Paznuuaror ciaenyromuye BUIbI CIAHOCTH

1) BecbMa coBeplIeHHAsl, KOTJIa MUHEpaJbl OYCHBb JIETKO (TIaJIbIIaMH)
paCHICTUIAIOTCS Ha OTACIbHBIC IUIACTUHKHM, OTPAaHUYCHHBIC TJIAJKUMU OJICCTS-
IIUMH TIOBEPXHOCTSIMH (INIOCKOCTH CHAWHOCTH); THUIUYHBIM MHHEPAJIOM C
BEChMa COBEPIICHHOM CITAMHOCTHIO SBIISICTCS CIFO/A;

2) coBepIleHHAsI CIIAfHOCTh, KOTJIa MPU CIa00M yaape MHHEpal packa-
JBIBACTCS Ha KYCKH, OTPAaHMYCHHBIC IIOCKOCTSIMH, TOBEPXHOCTh KOTOPBIX Ha
OTJICTBHBIX YY4aCTKaX MOXKET OBITh HEPOBHOW — KaJIBIUT, TaJIUT;

3) cpeaHsisi CITAWHOCTH, KOTJIa MHUHEpal MPU pPacKaJIbIBAHUM 00pa3yeT
KYCKH, OTPaHUYCHHBIC KaK TUIOCKOCTSMH CIAWHOCTH, TaK W HEPOBHBIMH IIO-
BEPXHOCTSMHM, MPUIEM COOTHOIICHUE MEXAY MX KOJUYCCTBOM SIBJISETCS CITY-
YJaifHBIM, HE3aKOHOMEPHBIM — aBTUT, pOoroBasi 0OMaHKa;

4) HecoBepIIEHHAsI CITAWHOCTD, KOTIa MUHEpaJI MPU yAape pacKallbIBacT-
Csl Ha KyCKHU CITydaliHOH (POpMBI, OTpaHUYCHHBIC HEPOBHBIMH MTOBEPXHOCTSIMH, A
CHAalfHOCTh Ha TPAHHUIIC PACKOJIa OOHAPYKMBACTCS JIMIIb B BUJIE HEOOJBIIMX
Y4aCTKOB POBHOM MOBEPXHOCTH — allaTUT, XaTbKOITUPHUT, TEMATHUT.

CBOMCTBO CIAaHOCTH MOXET TMOSIBIATHCS B OAHOM (Cltofa), 1ByX (Tosie-
BOH mImar), Tpex (KaJbIUT) HampaBieHUsAX. [IpuueM, HEpenko OBIBACT TakK, YTO
CTCTICHb CHAMHOCTH B Pa3HBIX HAMPABICHHIX OKa3bIBACTCS Pa3IMYHOM (IoJe-
BBIC IIIITATHI).

JIJist ompesieNieHrst CIIaiHOCTH CHadJasla JISTKUM YCHIIMEM TpPOOYIOT pac-
IICIUTh MHHEpPAJd Ha IUIACTUHKHW. EciaM 3TO ymaercs, TO MO JIMHUK PacKoJia
MO>KHO HaOJIFO/1aTh OJIeCTSIINE, TIISHIICBAThIC TUIOCKOCTH CIAHHOCTH, T.C. BECh-
Ma COBEpIIICHHYO CITaliHOCTh. ECiIM He yaaeTcst paciienuTh MUHEpa, IPOU3BO-
1T cinalbiit yaap mosiotkoM. OT ¢1aboro yaapa MUHEpaaT MOXET PacChIaThCs
Ha IJIACTUHKH C XOPOIIO 0()OPMIICHHBIMH TTOBEPXHOCTSIMHU packoja B BHJE I'eo-
METPUYCCKHU MPABUIBHBIX, OJICCTAIINX TUIOCKOCTEH (COBEPIICHHAS CIAHHOCTH).
Ecnmm ot cmaboro ymapa MUHEpaa HE pacChIllaeTcs, YAapsioT cuibHee. B aTom
Clly4ae TpU Packojie MOTYT 00pa30BBIBATHCS KAaK IUIOCKOCTH CITAWHOCTH, TaK U
MMOBEPXHOCTH HEMPABUIIBHOTO M3JI0Ma (CpeIHss CMalHOCTh). B 00oux ciydasx
CJIEIyeT OTMETHTh, B CKOJILKMX HAMPAaBICHUSX BBIpaKeHA crlaliHOCTh. Ecin mpu
packosie 00pa3yrTCs TTOBEPXHOCTH 00JIee MIIM MEHEE MPaBUILHOTO M3JI0Ma, TO
TOBOPAT O HECOBEPIICHHON cniaiiHOCTU. Bee pesynbTathl onpeneneHus Heo0xo-
JTUMO 3aITUCaTh B TETPAIb.
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N3a0M pasznuyaioT y MUHEpAlIoOB, KOTOpble HE 00J1aJjaloT CBONCTBOM
CHalHOCTH, U MO3TOMY HE JAIOT IJIOCKUX MOBEPXHOCTEH IMPHU pacKalbIBaHUU.
Hepenko xapaktep uzioma SBISIETCS MOCTOSIHHBIM MPU3HAKOM ISl MUHEpaa.
Pa3nnuaioT HECKOJIbKO BHJIOB U3JIOMA!

3epHHUCTHI — HA TOBEPXHOCTH M3JI0Ma XOPOUIO BUJIHBI OTJEIbHBIE KPHU-
CTaJIJIBl, U3 KOTOPBIX COCTOMT MHHEpaj. DTOT BUJ M3JIOMa XapakTepeH s 3ep-
HUCTHIX (HOPM MUHEPATIOB — OJIMBUH, MarHETUT, allaTUT U T.]I.

3eMUIHMCTBIN — TOBEPXHOCTH U3JI0Ma MaTOBas, IEPOXoBaTasi, Kak MOKpbI-
Tas MbUIbI0. XapaKTepeH s 3eMIMCTBIX (POpM MHHEpaIoB (KAOJIMHMT, JIUMO-
HUT U JIp.).

PakoBucThIil — Ipy OTKAJIBIBAHUU 00Pa3yrOTCS BBIMYKJIbIE UM BOTHYTHIE
MOBEPXHOCTH C KOHIICHTPUYECKH PACIIOIO0KEHHBIMU Ha HUX BOJIHAMH — TOPHBIH
XpyCTallb, XalleI0H.

3aHO3MCTBIA — U3JIOM HAMIOMUHAET MOBEPXHOCTh HEOCTPYTaHHOW JTOCKH.
OTOT BUJ U3JIOMa Yallleé BCEr0 BCTPEUAETCS Y BOJIOKHUCTBIX MUHEPAIOB U CO3-
JaeTcsl KpasiMU CJIOMAaHHBIX KPUCTAIIJIOB — acOecT.

KproukoBaTtblii — MOBEpXHOCTh HU3JIOMa MMEET MEJKHUE KPIOUKH — Kpe-
MEHb, CAMOPOHAS ME/Ib.

HepoBHblii — xapakTepeH sl arperaToB MUHEPAJIOB, KOTOpPbIE BCTpeya-
I0TCS B MPUPOJIE B (JOpME CIUIOMIHBIX MIOTHOKPUCTAUIMYECKUX Macc U, packa-
JBIBAsICh, 00Pa3yoT HEPOBHYIO MOBEPXHOCTh — TUMOHHT.

Vieabnblii_Bec MuHepanoB koieomercs ot 0,8 mo 21 r/cm’. Bombimas
YacTh HEPYAHBIX MHHEDPAIOB HMET YICIHbHBI Bec 2-4 T/CM’; yAebHbIH Bec
PYAHBIX MUHEPAJIOB BBILIE 5,5 r/em’. Bee MHHEpAJbI 10 YAEIBHOMY BECY IEIATCA
HA TPH TPYIIIEL: 1) MUHEPAIII J1€2KOil 2pynnbl ¢ YICIbHBIM BECOM JI0 2,5 r/cm’
(cepa, rurmc, TanuT U ap.); 2) MUHEPAJIbI cpeoHell 2pynnpl ¢ YICIbHBIM BECOM OT
2,5 10 4,0 r/cM’ (KalbLHUT, JOTOMHT, KBApIl, MOJEBBIC LIMATHI, CIIONA H AP.);
3) MUHEpAIIBI mMAMHCEN0H ZPYRABL C YICIBHEIM BecoM Goiee 4,0 r/cM® (reMarur,
MarHeTuT, 0apuT, cepeOpsiHble U CBUHIIOBBIE PYAbI, 30J0TO, TUIaTHHA, cepedpo,
Menp). TouHoe ompeselieHne yIeIbHOro Beca MPOU3BOAMUTCS B JaOOPATOPHBIX
ycnoBusx (tabn. 4). Jlns npakTUuecKux Iiesei, B3BEelIMBask MUHEpall Ha pYKe,
P HEKOTOPOM HaBbIKE MOXHO MPUOIU3UTEIHHO ONPEACIUTh €0 YyJETbHBIH
BEC, OTHOCS K JIETKOM, CPETHEN WU TSKEJIOU IpYIIIIE.

MAarHuTHOCTh — CBOWCTBO MHMHEpaja NPUTATUBATh WIM OTKJIOHATH Mar-
HUTHYIO CTpeiKy. MarHUTHbIMM CBOMCTBaMH 00J1aJJal0T HEMHOTHUE MUHEPAIIbI,
coJiepKallue eje3o0, HanpuMep, MarHeTUT. ITO CBOMCTBO JIETKO OOHApY>KUBa-
€TCsl IO MATHUTHOM CTpesKe KOMIIaca Uilu CHelualIbHONM MarHUTHOM CTPENKOM.

Ilo0exanocTb XapaKkTepHa i HEKOTOpbIX MuHepaioB. [IposBisercs
OHA B HAJIMYUU TOHKOM MECTPOOKPAIICHHON WM pajy>KHOHU (CHHEH, KpacHOBa-
TOM, (MOJIETOBOM) TUVIEHKM Ha MOBEpXHOCTH MuHepaia. [{BeT mobexanoctu Bee-
r71a OTIMYaeTcs oT 1BeTa MuHepasaa. OcoOEHHO sICHO Mo0eXanocTh HalI0JaeT-
csl y *eye3Horo Oisecka, xanbkonupurta. IlecTpookpailieHHas IMIeHKa XOPOIIO
BBIJICNIICTCS HA MOBEPXHOCTU MUHEpaia, HO I[BET CaMOr0 MUHEpaa Mpu HaJlu-
YUK MOOEKAIOCTH HEOOXOIUMO ONPEEIATh Ha CBEKEM U3JIOME.
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Bkyc — HEKOTOpbIE pacTBOPUMBIE B BOJ€ MUHEPAJbl BBI3BIBAIOT PA3JINY-
Hbl€ BKYycOBblE olnylieHus. OcoOeHHO Ba)KHO 3TO CBOWMCTBO AJII MHUHEPAJOB
KJjlacca rajouZioB U MHOTHX COJIeH Kuciopojconaepkamux kucioT. [lo Bkycy
MUHEpaibl OBbIBAIOT COJIEHbIE (TaJIUT), TOPbKOCOJIEHbIE (CHIIBBUH), TOPBKHE
(KapHAJTUT), BSOKYIIME (MEIHBIM KYINOpoc), Krydue (cenmrpa), IIeIOYHbIE
(coma). cnbiTanne Ha BKYC HYXHO IMPOU3BOJUTH OYEHb OCTOPOKHO M TOJBKO
MocJie pa3peleHus NpernogaBaTes, Tak Kak BCTPEYaroTCs sIAI0BUTHIE MUHEPAJIbI
(coneprkalue MbIIIbSK).

Bekunanue 0T KMCJAOTHI XapakTepHO i Ipynisl kapoonaros. HaGumro-
JaeTCsl BCKUIIAHUE TIPHU JEHCTBUU Pa30aBIECHHOTO pacTBOPA KHUCIOT BCIEICTBHE
peaKUy pasIoKEHUs], COIPOBOXKAOLIEICS BbIIEICHUEM YIIIEKUCIIOTO Trasa.

Beinenenue yriekuciaoro raza CONpoBOXKAAETCS «IUIUIEHUEM)» WIH BCKU-
naHueM. [Ipu 3ToM HEKOTOpBIE YrIEKUCIble MUHEPAJIbl pa3iararoTcsl X0JIOAHOM
KHUCIIOTOW B KYyCKe (KaJbIUT), APYrHe HY>KHO M3MEIbYUTh B MOPOILOK (A0J0-
MUT), TPETbU PEArupyroT TOJIBKO C TOPSYUM PACTBOPOM COJISTHOM KHCIIOTHI
(marnesut). s onpeneneHuss BCKUNaHUS HEOOXOAMMO U3 KalelbHULIbI HAHEC-
TU HECKOJIBKO Kalleib S-IPOLIEHTHOIO pacTBOpPA COJITHON KUCIIOTHI Ha CBEXKYIO
MOBEPXHOCTh MHUHepasia. MHorga BcKuIaHue Ha TJia3 HE MPOSBISAETCSA, HO €ro
MO>KHO yJIOBUTbH Ha CIyX, IOJHECS MUHEPAJ K yXY.

OMPEJEJIMTEJb MUHEPAJIOB (10 B.I'. My3adaposy)

Baeck metasuinyeckuii Crp.
1. Msrkuii (HOroTh OCTaBJISIET ITapAIUHy HA MUHEPAJIC)............... 21
2. Cpenneii TBepIOCTH (HOTOTh HE OCTaBIIACT I[apaluHbl HA
MUHEpaJie; MUHEPAJI HE OCTaBJISIET IIapaluHbl Ha CTEKJIIES)
YepTa CePeOPUCTO-0CIIAM. . .vveenreeeeeeeeeeaieeeieeeeneeannns 22
UYepta sxentast, Oypast, KPACHAS . .....evureenrreennneennneeennneennns 22
UepTa cepast O YEPHOM. . ..uvveeenieeeeeeitiieeeaiiieeeeeaannanannn 22
3. Teepupiii (ocTaBIsIET LIAPANIUHY HA CTEKIIE)
LIBeT xenThli, OYPBIA, KPACHBIM.....ouueeiniiiiiiaiaeannne. 23
[{BET TEMHO-CEPBIM, UEPHBIM. . ... e uteeeiteeeiiieaieeeaieeenes 23

BJieck HEeMeTaAJIMYEeCKUH

1. Msrkuii (HOTOTb OCTaBJISIET IIapalMHy HA MUHEPaJie)

T'OPUT WM JIETKO THIABUTCS .« . vvvvveeenneaeaeeeennneeeeennnneennns 24
3 (T 0] ) 24
Yepra Oenast uiid 4epThl HE 1aeT

JIETKO PACTBOPSAETCS B BOMC. o uuvvveeeenneeeneeennnneeeeennnneenns 24
B Bojie HE pacTBOpSETCS WM PACTBOPSIETCS IJIOXO............. 25
Uepra xenras, opaHxkeBasi, Oypas, KPaCHAT. .........c.eveunnn... 26
[ (503 K BTSN (S 5 - GO 26
UepTa TOMYOaST, CHHMM. .. uvveeneeeeenneeeaneeeeinneeaneeenneennns 26
UepTa cepast, 1O UCPHOM . ... vvevnnrtteeeeeieeeeiineeeeenanneenan 26



2. Cpenneii TBepI0CTH (HOTOTh HE OCTABIISACT IapaluHBI
Ha MUHEpaJIe; MUHEpal HE OCTABJISET IapaliiHbl Ha CTEKIIC)

["OPUT UK JETKO MITABUTCS . .« vveeneeenteeeeeenieanneeaneennennns 27
He ropur

Yepra Oenast uiid 4epThl HE 1aeT

JIETKO PACTBOPSAECTCH B BOME. .. e e e veeeeeeeneeneeiiineeeeeeeennnns 27
B Bojie He pacTBOpsETCS WM PACTBOPSIETCS IJIOXO............. 27
Uepra xenras, opaHxkeBasi, Oypasi, KPACHAN. .........c.evennnn.n. 29
[ (503 K B TSN) (S 5 - GO 29
UepTta romy0ast, PUOTETOBAM. ... ..vvuereeeeieeareeaneeannenn, 30
UepTa cepast, 1O UCPHOM . ... vveennrteeeeeneeeeaiieeeeennnneeenan 30

3. TBepablii (OCTaBIISIET LIAPANIMHY HA CTEKJIE, HO HE OCTABIISIET
HaparnuHbl Ha TOPHOM XpycTale)

L{BeT Genblif, cepoBaThIN WM MUHEPAT OCCLBETHBIM. . . ......... 30
LIBeT >keNnThId, PO30BBIMN, OYPBIM, KPACHBIN. .....veeevevennaennnn.. 31
|1 015 e To0 (5) £ 1)1 P 31
L{BeT romy0oi, CUHUMN, (PUOIETOBBIM. .....vveueeiieiiieieanenn, 32
[{BET TEMHO-CEPBIM, UEPHBIM .. ... ettt eieeeeiieeaieeeaieeanaens 32
Oxpacka MHHepasa necTpas, MHOIOLIBEeTHAs, 30HapHas. .........33
4. OueHb TBepAbIN (OCTABIIAET LIApANIMHY HA TOPHOM XPYCTAaJIE)
L{BeT Genblit MM MUHEPATT OECIIBETHBIM. ....o.vvveeeieeniennee 33
L{BeT Oypblil, KOpUYHEBBIN, PO30BBIN, KPACHBIN. . .....c........... 34
LIBET TOMYOOM, CHHUM. .. ..eevueeee et eeeeeeeeeeeeeeaeeenaeen, 34
LIBET YEPHBIM. ..ttt tentteeeeete et eeiee e e e e ee e enneeenns 34

Oxkpacka MUHEpaa MHOTOIIBETHAS

BJIECK METAJUIMUYECKUM

1. MAT'KHMU (HOroTh oCTaBisieT LapaluHy Ha MUHEpaie).
I'PA®UT. LIBeT cTanbHO-CEPHIH, KEIE3HO-UEpHBIN. PacTupaercs B uep-
Hy10 1bUIb. JKupeH Ha onryns. YepTa yepHasi. CnailHOCTh COBEPILIEHHAS.

2. CPEJJHEM TBEPJOCTM (HOTOTh HE OCTABISAET LAPANKMHBI HA MH-
Hepajie, MUHEpaJl He [JaparaeT CTEKIIO).

Yepra cepedpucro-oenas

CEPEBPO. Liget cepeOpsiHO-0€bliA, YACTO C CEPbIM WJIM YEpPHBIM Hajie-
toM. Tspxenoe. CnallHOCTh OTCYTCTBYET. BeTpeuaeTcst B pyIHBIX Kuax.
IIJIATHUHA. LIBet cepebpsino-0enblii, cTanbHO-cephlil. Tspkenas. Craii-

HOCTb OTCYTCTBYCT. BCTpCLIaCTCH B BHJC MEJIKOMU BKpPAIUICHHOCTH B TCMHOOK-
PAIICHHBIX MAIrMaTHUYCCKHUX IMMOPOJdaX U B POCCHIIIAX.
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Yepra xesiTasi, Gypasi, KpacHasi

30JI0TO. 1IBeT 30710TUCTO-XKENThIA. YepTa 30J0TUCTO-KENITasi, METaJ-
nudecku Onectsimas. BkparuieHus: B KBapiie, I€HAPUTHI, BOJTOCOBUIHBIE (POPMBI;
TAKXe€ JIMCTOYKU, YEITYHKH, 3€pHA U KPYMHBIE CAMOPOJKUA B POCCHINSAX; PEIKO
KPUCTAJLIBI.

JIMMOHMUT (Oypsbiii xese3nsk). L[Ber Oypsiii, uepHsiii. YepTa prxaBo-
Oypasi. CIJIOIIHON TUIOTHBIN, HAaTEUHBIN; TaKXKE CTAIAKTUTHI, KOHKPEINH, KEO-
nbl. CnaliHOCTh OTCYTCTBYET.

MATHETHUT. IIger xeje3HO-YEpHBIA, TEMHBIA CTaIbHO-CEpbId. YUepTa
KpacHO-Oypasi. [lpu3maTuyeckne WM WUroJibyaThle HAPOCIIME KPUCTAJIIbI, HC-
IITPUXOBAHHBIC BJIOJb; TAaK)KE HaTCUHbIC TJIOTHBIE Macchl. CUHTOHUSI poMOuye-
cKasl.

NJIBMEHUT (TuTaHMCTBIH KeJie3HSIK). [[BEeT kelle3HO-YepHbIN, TEM-
HO-OypbIii. Yeprta Oypast. CraliHOCTh OTCYTCTBYET, TOJCTOTAOIUTYATHIE BPOC-
1IM€ U HApPOCIINE KPUCTAILIBI, IPY3bl, CIUIOIIHBIE INIOTHBIE MACChI, BKPAIJICHUS.
Cunronus rekcaroHajibHas. OObIYHO cJ1a00 MarHUTEH, HO WHOT/Ia MarHUTHBIC
CBOWCTBA OTCYTCTBYIOT.

Yepra cepast 10 YepHOH

TI'AJIEHUT (cBuHuoBbIA OJieck). L[BeT CBUHIIOBO-CephIil. TsKebli.
CnaitHOCTh COBEpIIICHHAs B TPEX HaIPaBICHUSAX IO TrpaHsM Kyba. CruloliHbIe
3epHUCTBIC (TAONIMTYATHIC) MACCHI, BKPAIJICHHUS] MWW KPUCTAILIBI (KyObl, OKTad -
pBI, ICHTaroHaJIbHBIC MoAeKadiphl). CuHronus kyouueckas. Ilpu ygape pacna-
JaeTcs Ha MeJKUe KyOUKH M o0pa3yeT cTymneH4aTsie yeTynbl. CnyTHHK: cdaite-
put (Oyporo 1sera).

XAJIBKOITUPUT (Meanbiii Koa4eaan). [{BeT 1aTyHHO-KENTHIN, 4aCTO
MOKPBIT PaaY>KHOW WM CHHEH MoOeXanocThio. 3epHUCThIN. CaitHOCTh OTCYT-
CTBYET.

NJIBMEHUT (TuTaHMCTBIH KeJie3HSIK). [[BEeT kelle3HO-YepHbIN, TEM-
HO-OypbIii. CnaitHocTh OoTCyTCcTBYeT. TosicTOoTabnuTyaThie BpPOCIIME M HapOC-
1IM€ KPUCTAJIbI, PY3bl, CIUIOMIHBIE TJIOTHBIE MAcChl, BKpamieHusi. CUHTOHUS
rekcaronajgbHasg. OObIYHO €J1a00 MArHUTEH, HO WHOTJAa MAarHUTHBIE CBOMCTBA
OTCYTCTBYIOT.

COAJIEPUT (uunkoBasi oOMaHKka). [[BeT TeMHO-CEphIl 10 YEPHOTO.
CnaitHOCTh COBEpILICHHAs B IIECTU HAIPABICHHSIX IO TpaHSIM POMOMYECKOIO
nonaekasapa. CIulOlIHbIE 3€pPHUCTHIC (TaOJIMTYATBIE MACCHI, BKpAIUICHUS WIH
kpuctaiiel). CuHronus kyowdeckas. CHOYyTHUK: TrajJeHUT (CBHHIIOBO-CEPOTO
IIBETA).

3. TBEPJIBIM (ocTaBiseT napanuHy Ha CTEKIE)
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LBeT KeTHIH, OYpbIil, KPACHBIH

IINPUT (cepHblii WK xKeJe3HbIN KoJI4YeaaH). [[BET CBETIbI, JaTyHHO-
XKeNThIi. YepTa yepHast co caObIM 3€JI€HOBAThIM OTTEHKOM. CIUIONIHbIE 3€pHU-
CThI€ W IUIOTHBIE MAacChl, BKPAIUIEHUS WJIHA OTAEIbHbIE KpUCTaIIbl. CUHTOHUSA
Kyounueckasi. CnaitHOCTh OTCYTCTBYET.

MAPKA3UT (nyunctbiii Ko14eaaH). [{BeT cBETIbIN, JaTYHHO-KEIITHIN.
UYepra uepHas ¢ 3e1eHOBAaThIM OTTEHKOM. [llapoBuaHble KOHKpELINH, UMEIOLINE
paNaIbHO-JIyYUCTOE CTPOEHUE BHYTPHU UM KOMbEBUAHBIE U I'peOeHYATHIE KPH-
CTaJLJIBL; TAKXKe JIOKHBIE (DOPMBI 110 UCKONTAEMbIM OPraHUYECKUM OCTATKaM.

BOJIb®PAMMUT. Yepra Oypast, noutu yepHas. Tsoxensiid. CrnaltHOCTh
COBepIlIeHHAass B OJAHOM HampaBieHuu. KpynHble TabnuTyaThle KpUCTAUIbl WIIN
BBITSIHYTBIE IPU3MBI B KBAPIIE; TAKKE pOoCChINU. CHHIOHUS MOHOKJIMHHAS.

NJIBMEHUT (TUTaHucThId »Kejie3Hsik). [[Ber TemHO-Oyphiii. Yepra
Oypas, yepHasi. CrallHOCTh OTCYTCTBYET. ToJjicTOTabJuTyYaThie BPOCIINE W Ha-
pOCIIME KPUCTAJIBL, APY3bl, IJIOTHBIE MACChl, BKparieHus. CUHIOHMS TeKcaro-
HaibHast. OOBIYHO CJ1a00 MarHUTEH, HO MHOTJAa MarHUTHbIE CBOWCTBA OTCYTCT-
BYIOT.

I{BeT TeMHO-CepbIil, YePHBIH

JIMMOHMUT (Oypwrii :kene3nsik). LBer uepnsiii. Uepra pxaBo-Oypas.
CrionIHOM TIIOTHBIN, HATEYHBIN; TAKKE CTATaKTUTHI, KOHKPELNH, )KEOIbI.

NJIBMEHUT (THTAaHUCTBI KeJie3HsK). [[BeT xene3no-uepHbiid. Yepra
yepHas, Oypas. CnallHOCTh OTCYTCTBYET ToJjicToTabauTyaThle BPOCIIME M Ha-
pOCIINE KPUCTAJIBL, APY3bl, IJIOTHBIE MACChl, BKparieHus. CUHTOHMS TeKcaro-
HaibHass. OOBIYHO CJ1a00 MarHUTEH, HO MHOTJAa MarHUTHbIE CBOWCTBA OTCYTCT-
BYIOT.

IF'EMATHUT (kpacHblii :Kejie3HSIK). [[BeT »xene3Ho-uepHblil. Yepta
BUIIIHEBO-KpacHas. CIUIOIIHbIE HATEYHBIE, TUIOTHBIE MacChl. CIIallHOCTh OTCYT-
CTBYET.

JKEJIE3HBIN BJIECK (rematut). LgeT xkene3Ho-4epHblil. UepTa BHII-
HEBO-KpacHas. Kpucramisl.

KEJE3HAA CHIOAKA (rematur). LIBer kene3HO-YEpHBINA, TEMHBIN
CTaJIbHO-CEpbIi. UepTa BUIIHEBO-KpacHas. JIncroBaras, yenryidaras.

MATHETHUT (marHuTHbIi Kejie3HsIK). L[BeT xene3no-uepHbiii. Yepra
yepHasd. MarauTHbiid. CIJIONIHBIE 3€PHUCTBIEC U IUIOTHBIE, PhIXJIble (MAarHUTHBIM
MECOK) MacChl UM OTJIEJbHbIE BPOCIIME M HAPOCIIME KPUCTAIIBI B BUJE OKTa-
SAPOB U POMOUYECKUX J0JEKAIPOB; TAKXKe BKpAIUICHUsSI U pocchid. CUHTOHUS
Kyonueckasi. CnaitHOCTh OTCYTCTBYET.

IHCUJIOMEJIAH. LBer »ene3HO-4epHBbIN, TEMHBIN, CTaIbHO-CEPHIi.
UYepra kopuuHeBO-yepHast. HareuHslil, MOYKOBUIHBIN, TPO3AEBUIHBIN. BeTpeya-
€TCs CpeAr OCaT0YHBIX IIOPOJ.
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XPOMMUT (xpommucThlii skeae3HsIK). [[BeT xene3no-yepHsbiif. Yepra Oy-
pasi. CIuloniHbie 3epHUCTBIE J10 MJIOTHOM Macchl BKparuieHusi. OObIYHO BCTpeya-
€TCsd B TEMHOOKpPAILICHHBIX MAarMaTUYECKUX IOPOJAX WM B CEPIECHTUHUTAX
(3meeBukax). CnaitHOCTb OTCYTCTBYET.

BOJIb®PAMMT. LiBeT OypoBato-uepHbIii, uepHbiid. [lopoliok yepHbIi,
TsKenbiid. CailHOCTh COBEPIIEHHAs, KPUCTAJIbI BHITSHYTHIE.

BJIECK HEMETAJJIMYECKUH
1. MATKHM (HOroTh OCTABISACT [APAIIMHY HA MUHEpAJe)

FOPI/IT WJIN JIET'KO INIABUTCA

CEPA. 1IBeT cBEeTJIO-KENTHIN, 3€JICHOBATHIN, OYpBIi, Cephlil, YSPHBIA. 3a-
ropaercst OT CIIUYKU U TOPUT TOTyObIM IJIAMEHEM, BBIJEISAS PE3KUN YyIITUBBIN
3anax. CrnaiHOCTh OTCYTCTBYET.

AHTAPD (cykuunur). [[BeT Me0BO->KENThII, BOCKOBO-)KEITHIH, OYPHIii,
KpacHO-OypbIi, YepHbIH, Oelblil. 3aropaeTcs OT CIIUYKU U TOPUT, BBIACISIS MPH-
SATHBIN TBO3IMYHBIN 3anax. CIallHOCTh OTCYTCTBYET.

O30KEPUT (ropusblii Bock). llBer 3eneHoBatThiif, Oypbli, YepHO-
Oypsiii. Hanomunaet Bock mwiu Masb. JKupeH Ha omrynb. OT CIMYKH JIETKO Tia-
BUTCS. CIIaitHOCTh OTCYTCTBYET.

ACDAJIBT (ropuasi cmoaa). et OypoBato-uepHbiii. CMoa0m0a00Has
Macca. Jlunkuii. OT rIaMeHu CBeYM JIETKO IUIaBUTCA U TOPUT CBETALIMMCS KO-
UM iameHeM. Mmeer 3anax Hegptu. CrialHOCTh OTCYTCTBYET.

TOP®. Matossiii. L{BeT Oypsiif, xentbiii. COCTOUT U3 U3MEHEHHBIX pac-
TUTEJIbHBIX OCTAaTKOB. B CyXOM COCTOSIHUM 3aropaercst OT CIIMYKHU

BYPBIA YT'OJIb. Marossiii. I[Ber Oypbiii, uepHbii. UepTta uepHas.
Cru1o1HOM TJIOTHBIN WM 3eMIUCThIA. ['opuT. CrlailHOCTh OTCYTCTBYET.

KAMEHHBIN YI'OJIb (canpomeieBblii). 1[BeT TeMHO-KOPUYHEBBIIL.
Yepra TemHo-0ypast. ['oput. CiaitHOCTh OTCYTCTBYET.

AHTPAIMT. IiBer uepnsiii. Yepra uepHasd. bnectamuii. Xpynkuid. ['o-
puT. CnailHOCTh OTCYTCTBYET.

He ropur
Yepra Oesiast MM YePTHI He 1aeT
Jlerko pacrBopsiercs B BoJe

CUJIbBHUH. 1Betr MonoyHo-0enbiid. Bkyc roppkoBaro-colieHblil. Y Kpu-
CTAJUIMYECKOTO CUJIbBMHA HAOJIIOJAETCSl COBEPLICHHAs] CHAHOCTh B TpeX Ha-
MpaBJICHUX 110 TpaHsIM KyOa.

KAPHAJIJIMT. LIBet kpacHbIi, >K€ATOBATHIN, peke Oeblil Wi MUHEepal
OecrBeTHbId. Bkyc ropekuil. Jlerko pacruiaBisieTcsi Ha BIIQXXHOM BO3JyXe.
CnaitHOCTh OTCYTCTBYET.
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B Boae He PACTBOPACTCHA UJIH PACTBOPHECTCHA IIJIOXO0

MYCKOBUT (cawna). becuBetnsiii, Oenbiit. JluctoBaThii, yennyitva-
ThIN (KOHYMKOM TIEPOUYUHHOTO HOXA JIETKO OTACIISIIOTCS TJIACTUHKH). JIncTouku
ynpyro-ruokue. CnaitHOCTh BechMa COBEPIIICHHAS.

XJIOPHUT. LIBeT TpaBAHO-3€JICHBIN, TEMHBII TpaBsHO-3€JIeHbIA. JlucTo-
BaThI, yemyiuarslii. CnallHOCTh BECbMa COBEPILICHHAS.

OYKCHUT (carwpaa). LlBer uzympynHo-3enenbid. Yemyiuateiid. Craii-
HOCTb BECbMa COBEPIICHHAS.

BEPMUKYJIUT. L{BeT OpOoH30BO-KENThIHI, 30JI0TUCTO-KEIThIH, OYpHIi,
MHOTIa HaOII0AaeTCs 3eJIEHOBAThI OTTEHOK. JIMCTOBATHIN, HAIIOMUHAET CITIOY.
IIpn HarpeBaHuM Haja IJIaMEHEM B3AyBaeTcs M pacuiemisgerca. CnalHOCTb
BECHMA COBEPLICHHAS.

®JIOT'OIIUT (cnwoaa). LiBer Oypoiid. JlucToBaThlil, uenryiyaThlil.
CnaitHOCTh BeCbMa COBEPIICHHAS.

JIEIIUAOJIUT (caroaa). Lser 6ieaH0-PproneTOBBIN, po30BhIi. JlucTto-
BaThI, yemyiuarslii. CnallHOCTh BECbMa COBEPILICHHAS.

BUOTUT (caroma). L{BeT uepHbiid. JIucTtoBaThiil, yemyiyarsid. Crnai-
HOCTb BECbMa COBEPIICHHAS.

TAJIBK. Xupen Ha omymb. [[BeT 3eeHOBaTO-0€MbIH, CBETIIO-3€JICHBIMH,
3€JICHOBATO-CEPhIN, IKEITOBATO-CEPHIN, KEITOBATO-OeibIi, Oenblid. JIucToBa-
THIN, YelyH4aThli, MJIOTHBIN, 3€pHUCTBIN. JIMCTOUKM THOKKHE, HO HE YNpyTHeE.
Jlerko octaBusieT 6enyto yepTy Ha OuckBuTe. CrHailHOCTh COBEpPILICHHAS.

MNMUPODPUJIAT. Kupen Ha ouryns. L[BeT 3eneHoBaThIN, O€mblid, KEATO-
BaTblii. HanmomMuHaeT Ttanbk. 3Be314aThlid, Ty4UCTOANUCTOBATHIN. CIIaiiHOCTH CO-
BEPIICHHAS.

KAOJIMHUT (xaouaun). Xupen Ha omynb. LIBer Gemnwiii, cepoBato-
OeJbli, XKeaToBaThIM, po30BbId. C BOJOHN MaeT MIIACTHUHYIO Maccy (OTIUYHE OT
OokcuTa). 3eMJIUCTHIN, TUIOTHBIA. Ecnu moabImaTh Ha HEro, W3MaeTcCs 3eMIIU-
cThIi 3anax. CnaiiHOCTh OTCYTCTBYET.

BOKCHT. Marossiii. [[BeT 6enbiii. Tomuit Ha onryns (OTIWYUE OT Kao-
nuanuTa). He maeT mmactuuyHoit Macchl ¢ Bogoi. OOMHUTOBBIN, TITMHOIOAOOHBIH,
3€MJIMCTBIN; MHOT/AA CIIOUCTHINA. CIailHOCTh OTCYTCTBYET.

MEJL. LiBet 6einblii, cepoBaThIil, peke KEeATOBATHIHN, 3eJIeHOBaThIi. BypHO
BCKHUIIACT TIPU JIEUCTBUU pa30aBICHHOUN COJSIHON KUCIOTOM. 3eMuucthiid. Craii-
HOCTb OTCYTCTBYET.

TPEIIEJI (nmaTomut, ropHasi Myka). [[BeT cepblii, cepoBaThIii, JKEITO-
BaThIii. Menonoao0HbIN WK HarloMUHAEeT MyKy. CITaifHOCTh OTCYTCTBYET.

I'NIIC. becuBeTHbIl, Oemnblii, cepOBaTHIN, KEJITOBATHINA, PO3OBBIM, Kpac-
HbIi, CUHUHU. JIMCTOBATHIA, 3€PHUCTBIM, IUIOTHBIMA, 3E€MJIMCTBIM; XapaKTEPHBI
JIBOMHUKHU — «JIACTOYKHUH XBOCT», MHOTIa APY3bl (HATIOMUHAET po3y). JIucTouku
He ynpyrue. Jlerko ocraBisger Oenyio uepTy Ha OuckButre. CHHTOHHMS MOHO-
KinHHasg. CnaliHOCTh COBEpIICHHAS.
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CEJIEHUT (rumnc). LIet xenToBaTo-0€bli, O€IbIN, pO30BBIN, KPACHBIH,
cunuil. [lapannenbHO-BOJOKHUCTHIN. CIallHOCTh COBEpIICHHAS.

Yepra KeJiTasi, OpaHKeBasi, Oypasi, KpacHas

JIMMOHMUNT (Oypblii :xesie3Hsik). MatToBbiil. [[BET OXpsHO-KENTHINH,
pkaBo-OypbIii. UepTa oxpstHO-KenTas, p:kaBo-Oypas. [loporikoBateiii, 3eMiu-
CTbIM, OOJINTOBBIN; KPOME TOI'0 HECLIEMEHTUPOBAHHBIEC OOJIUTHI.

BOKCHT. MartoBsiii. [[BeT KMpNUYHO-KpACHBIM, KpacHO-OYphId, po30-
Batbiil. UepTa cBetiiee 1BeTa. 3eMIIMCThIN, TJIMHOMOMO0HBIN, OOJUTOBBINA («HK-
psiHOM KaMeHb»). OT TUMOHHUTA OTIIMYAETCS O BETY YEPTHI.

PEAJIBI'AP. IlIBer opaH:X€BO-KpacHbIW, TEMHO-KpacHbI. UepTa KpoBs-
HO-KpacHas. CIJIONIHON 3€pHUCTHIN, TJIOTHBIN, 36MJIUMCTBIN; TAK)KE HAJIETHI WIH
BKparieHus. CIyTHUK — aHTUMOHUT (CBUHIIOBO-CEPOTO IIBETA).

I'EMATHUT (xpacHas oxpa). L[BeT BUlIHEBO-KpacHBIil. UepTa BUIIIHEBO-
KpacHasi. 3eMJIMCTBIN, OPOIIKOBATHIN.

Yepra 3e1enas

MEJIHAS 3EJIEHD (manaxur). L{Ber 3enensiil. Beckunaer npu aeict-
BUM pa30aBIEHHON COJSHOW KuciaoTo. CHyTHUK — a3ypuT (CHHErO IIBETa).
CnaliHOCTBh OTCYTCTBYET.

I''TAYKOHMT. llBer TeMHO-3€JICHBIN, CHHEBATO-3€JICHBIA, OJMBKOBO-
3eJICHbIN. 3eMIUCThIN. BeTpeuaercs B eckax, ecyaHruKax, M3BECTHIKAX, TJIMHAX.

Yepra ronyodasi, cuHsst

MEJIHASA CUHD (a3ypurt, MmeaHas aaszyps). L{BeT cunuii. Bekumaer ¢
pa30aBieHHOM cosiHOM KucinoToi. CrialHOCTh OTCYTCTBYET.

BUBUAHUT (cunsis xese3Hasi pyaa). L{et rony6oii, cunuii, ronyoo-
BAaTO-3€JIEHBI, TEMHO-3€JICHbIN, CEPO-CUHUN, YEPHO-CUHUM. bieck mepiamyrt-
POBBIM, KPUCTAJUIbI, TUCTOBATHIN, IIAPOBU/IHBINA, TOYKOBUIHBIA. CTIAHOCTH CO-
BEpILICHHAS.

Yepra cepast 10 YepHOH

I'PA®UT. XKupen Ha omynsb. L[BeT xene3H0-4epHbIN, TEMHBINA, CTAIBHO-
cepblid. CIJIOIIHON Yenyi4aTslid, INIOTHBIN. CIailHOCTh COBEPILIEHHAS.

IIAPOJIO3UT. MatoBbiii. LIBEeT 4epHBIl, TEMHBIN, CTaJbHO-CEPBIi.
Oo0nuTOBBIN, paguaIbHO-TYUUCTBIM, 3eMIIUCTBIA. BceTpeuaercss cpeau ocamgou-
HBIX TIOPOJI.

2. CPEJHEM TBEPJOCTM (HOTOTh HE OCTABJISAET LAPANKMHBI HA MH-
Hepajie, MUHEpaJl HE OCTaBJISIET LIapallHbl Ha CTEKJIE).
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FOPI/IT WJIN JIET'KO INIABUTCA

CEPA. 1IBeT cBeTJIO-KENTHIN, 3€JICHOBATHIN, OYpBIi, cephlil, YepHBIA. 3a-
ropaercsi OT CIUYKU M TOPUT CHHUM IUIAMEHEM, BBIIACIAS PE3KUM YAYUIJIUBbBIN
3anax.

AHTAPD (cykuunur). [[BeT Me0BO->KENThII, BOCKOBO-)KEITHIH, OYPHIii,
KpacHO-OypbIi, YepHbIH, Oelblil. 3aropaeTcsl OT CIIUYKU W TOPUT, BBIACISIS MPH-
SITHBIA T'BO3WYHBIN 3amax.

KAMEHHBIN YI'OJIb (canponeneBblii). 1[BeT TeMHO-KOPUYHEBBIIA.
Yepra TemHOo-0Oypas. ['opur.

KAMEHHBIN YT'OJIb (rymycosbrlii). I[Bet uepHblii. Uepra uepHasi.
I'opur.

AHTPAIIUT. L{get uepHsblid. YepTa yepHas. baecramuii. Xpynkuid. ['opurt.

He ropur
Yepra Oesiast 1M YePThI He 1aeT
Jlerko pacrBopsiercst B BoJe

IF'AJINT (kameHHasi coJib, MOBApPeHHAasi €OJb). becliBeTHBIN, OebIii,
CepoBaThli, CUHUM, KpaCHbIA. BKyC CONEHBIN. Y KPUCTALUIMYECKOIO raJIMTa Ha-
OJito/1aeTcs coBEpIlIeHHas: CIAaHOCTh B TpexX HamnpasieHusX. [1o rpansm kyoa.

CUJIbBHUH. 1Betr MonoyHo-0enbiid. Bkyc roppkoBato-colieHblil. Y Kpu-
CTAJTMYECKOTO CHUJIbBUHA HAOIOAAEeTCsl COBEPIICHHAs CIAalHOCTh B TPEX Ha-
MpaBJICHUX 110 TpaHsIM KyOa.

KAPHAJIJIMT. LIBeT kpacHBIH, KEJITOBATHIN, peke OCNbIN WK KapHa-
muT OecuBeTHbIM. Bkyc roppkuii. CiaitHOCTh OTCYTCTBYET. JIerko pacribiBaeT-
Cs1 BO BJIIQKHOM BO3YXE€.

B Boae He PACTBOPACTCHA UJIH PACTBOPHECTCHA IIJIOXO0

MYCKOBUT (cawaa). becuBetnsiii, Oenbiit. JluctoBaThiif, yennyitva-
ThIM (KOHYMKOM MEPOUYMHHOIO HOXa JIETKO OTIEISIOTCA TUIACTUHKH). JIMCTOUKM
yIpyro-rudkue.

XJIOPHT. liBer TpaBsiHO-3€JI€HBIN, TEMHBI TpPaBsHO-3€J€HBINA. JIUCTO-
BaTbIN, YEIIyN4aThIN.

OYKCHUT (caroaa). LiBeT uzympyaHo-3eneHbId. YenryinuaTslii.

®JIOT'OIIUT (caroga). Ler Oyperit. JIncToBaThlil, yenryiuaThlil.

JIEIIUAOJIUT (caroaa). Lger 6iaeqHo-PproneTOBBIN, po30BhIi. JlucTto-
BaTbIN, YEIIyN4aThIN.

BUOTHUT (caroaa). L{Bet uepHsbiil. JIncTOBaTHIN, YeIIyHYaThIi.

KAJIBIIUT (u3BecTkoBBIil mmaT). beciiBeTHbIN, OEbIil pexxe KEeNThIi,
3eJIeHbIH, Toay0oH, puoaeToBbIi, TeMHO-OYpbIH, YepHbId. BypHO BCkumaeT mpu
NEUCTBUU pa30aBiICHHON COJSHON KHUCIOTOW. BcTpeuaercs B Buae HapOCHIMX
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KPUCTAJUIOB, APY3, CINIOIIHBIX 3€PHUCTBIX, IUIOTHBIX, 3€MJIUCTBIX MAacCC; UHOIAA
MIOJIOCYATHIM, paAuanbHO-TyYUCThI. CHHIOHUS TPUTOHAIbHAS.

WUCJTAHJACKHWM AT — mnpo3pauHblii KadbIUT, pa3IBaHBAIOLIHi
paccMaTpuBaeMoe uyepe3 Hero u3o0paxeHue.

MPAMORP. LIger pa3nuuHblid, CIUIOIMIHON 3€pHUCTBIA. BypHO BCKHIIaeT
IpU 1eCTBUM pa30aBIEHHOMN COJISIHON KUCIOTOM.

JOJIOMMUT. ller Oenblif, >KENTHIHA, CEPHIA, 3€JICHOBATHINA, YEPHBIM.
CmioniHele 3€pHUCTBIE MPAMOPOBUIHBIE WM IJIOTHBIE MACChI; HHOT/AA CEJIO-
BUJTHOM30THYThIE arperatbl. Kpucramisl uMeroT popmy pom003apoB. CUHTOHUSA
TpuroHaibHas. [lopomok BCKUMaeT Npu AeWCTBUM pa30aBICHHON COJISTHOM Ku-
CJIOTOM.

MATI'HE3HUT. MpaMOpoBUIHBIE MACChl, CIIOKEHHBIE U3 3€PEH YJIMHEH-
HOM (QopMbI, UMeIOLUX OeNblii U cepoBaThi LBET WK (papdopoBUAHBIE MIIOT-
Hble 00pa3oBaHus OENOoro, KpeMoOBOIO, XEJITOro, OypoBaTOro, Ceporo IBETa,
PEAKO BpPOCIINE KPUCTAILIBI B BUIE poM003/1poB. CUHTrOHUS TpUroHaiabHas. [lo-
POIIOK BCKUIIAET MPU ACHCTBUU HATPETOU COJISTHOM KUCIIOTOM.

BAPUT (tsikenwiii mmar). [[Bet Oenbiii, cepoBaThii, KEITHIH, PO30Ba-
TBHIN, KpaCHOBATHIN, OYpHIH, 3€JIEHOBATHIN, CUHEBAThIM, YEPHBIHN, peke OeclBeT-
HBII; MHOTAA nojocyaTeli. CrailHOCTh COBEPILEHHAS! B TPEX HAIPABICHUAX 10
rpadsaM npusMmbl. Tspkeneiil. TaOnuTyaThle WM NPU3SMATHYECKUE KPUCTAILIBI,
IPY3bl, 3€pPHUCTBIE WM IUIOTHBIE CIUIOIIHBIE MACCHI, TaKKe MepUcTblii. CUHTO-
HUsL poMOUYecKast.

AHI'MAPHUT. LiBeT rony0oBaThlil, CHHEBaThIN, (PHOJIETOBBINA, KpaCHOBA-
ThIM, po3oBaThiii, Oenblif. CnallHOCTH COBEpUIEHHAss B TPEX HAMpPaBICHUSAX.
CryiomiHbple 3€pHUCTBIE MpaMOpHble Macchl. OT OapuTa OTJIMYAETCS MEHbIIUM
ylenbHbIM BecoM. OT MpaMopa OTJIMYaeTcs TeM, YTO MpHU JeHCTBUM pa3daBieH-
HOW COJITHOW KMCJIOTOM HE BCKUIIAET.

OJIIOOPUT (maaBUKOBBIM mNAaT). becuBEeTHBIN, CEpOBATHIM, PO30Ba-
TBIHN, KEITHIA, KPACHBIH, 3€JICHOBATHIN, rO1y00H, (PHUOJETOBBIN O YEPHOIO; Yac-
TO HAO0JI0AeTCsl U3BMEHEHHE 1[BETa B Pa3HbIX YACTIX Y OAHOTO U TOTO e 00-
pasua. MHorna nosocyaTeiii. CIUIOIIHBIE 3€PHUCTHIE, IJIOTHBIEC, 3€MIIUCTHIE U
IIECTOBATOIO CTPOEHUSI MACChl, KpUCTAIUIbI (KYObl, OKTa’Aphkl), npy3bl. CHUHTO-
HUSL KyOnJeckas.

COAJIEPUT (uuHkoBasi od0mManka). bieck anmmassbiid. [[BeT kaHu-
($hOIBHO-KENTHIN, KPaCHOBATHIM, 3€JICHOBATHIN, pefko OeciBeTHbIN. CrlallHOCTD
COBEpIIEHHAs B IIECTH HAIpaBICHUSX MO TpaHsSIM POMOUYECKOro JO0JeKa’Jpa.
Cryoninble 3epHUCTBIE (TabIUTYaTHIE) Macchl M BKparuieHus. CIyTHUK — rase-
HUT (CBHHIIOBO-CEPOT0O IIBETA).

CEPIIEHTHUH (3meeBuK). L[BeT kenTOBaTO-3€JI€HBIN, TEMHO-3€JICHBIN
710 4YepHOT0, MHOT 1A JKENThIN, OypOoBaTO-KpACHBIN, MOYTH OEJIbIi; YacTo HAOIIO-
JaeTCsl M3MEHEHHE OKPACKM B pa3HbIX yacTsAx oOpasua. CIUIONIHBIE IJIOTHBIE
MacChl, 4aCTO C MPOXHUIKAMU acOecTa; TaKkKe CIUIONIHOM Macchl MapaieabHo-
BOJIOKHUCTOI'O CTPOCHHUS (BOJIOKHA HE OTIEIISIOTCS).
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AKTHUHOJIUT (ny4ucrtsiii kKameHb). [[BeT cBeTI0-3€€HBINA JO TEMHO-
ro. CIUlOIIHbIE UTO0JIBYATOTO CTPOCHUSI MACChl; UTOJIbYATHIE KPUCTAJIIBI Pacxo-
JATCS Ty4aMH.

AITATHT. IleT 3eneHniii, roy0OBaTO-3€JICHBIA, CHUHEBATO-3€JICHBIM,
cepblif, OYpHIi, TOIYOOH, (DUOTETOBBIN, OEIIbIM, HHOTIa 3€JICHBINA C CEPhIMU IIST-
Hamu. lllecTuyronapHble nMpuU3MaTUUYECKUE WM TaOJUTYAThIE BPOCHIME WIM Ha-
pocuIMe KPUCTAIUIbI, IPY3bl U CIUIONIHBIE 3€pHUCThIE Macchl. CUHIOHUS T'€KCca-
roHajabHasi. O4eHb XpYIKUH.

BOKCHUT. Marossriii. 1{BeT Oenbiii. O0MTOBBIN, IITUHONOAO0OHEIN, 3¢M-
JIMCTBIA; UHOT/AA CIOUCTHIA. B OTianuMe OT TJIMH HE JaeT MIaCTUYHOM MacChl C
BOJIOM.

ACBECT 3MEEBUKOBBIN (xpm3ormia-acoect). I[BeT 3emeHOBaTO-
KEJTBIA C 30JIOTUCTHIM OTTEHKOM, MouTH Oebiid. [lapanienbH0-BOJIOKHUCTHIN C
JIETKO OTJEAIOUIAMCS BOJIOKHOM.

Yepra KeJiTasi, OpaHKeBasi, Oypasi, KpacHas

BOKCHT. MartoBsiii. L{BeT kupnuuHo-kpacHbiii. Uepra OnegHee nBera.
OonuTOBBIN (KUKPSHOM KaMEHb»), 3eMJIUCTBIN, IITMHONOA00HbII. OT TMMOHUTA
OTJIMYAETCS 10 L[BETY YEPTHI.

JIUMOHUT (0ypwlii keae3nsik). LlBer Oypblil, 4epHBIA, OXpPSHO-
xenTeiil. Uepra oxpsiHo-kenTas, pxaBo-Oypas. Hateunsie oOpa3oBanus pajau-
AJIbHO-JIyYUCTOI'O0 CTPOCHUS, CTAIAKTUTBI, TAKXKE IIJIOTHBIE WM LIJAKOBUHbBIC
MAaCChl, KPUCTAJUIBL, JIPY3bI.

KNHOBAPD. llBer spko-KpacHbIl, TEMHO-KpacHbId. UepTa KpOBSHO-
KkpacHas. CIIyTHUK — aHTUMOHUT (CBUHIIOBO-CEPOTO IIBETA).

I'EMATUT (xpacHas oxpa). LIBeT BUlIHEBO-KpacHBIil. UepTa BUIIIHEBO-
KpacHas. MenKo3epHUCTBIN, INIOTHBIN, OOJUTOBBIN; TAKKE BKPAILJICHUS.

Yepra 3e1enas

MAJIAXUT. LIBeT spKo-3€JIeHbIH, TpaBsIHO-3€JIEHbIN. Beckunaer npu aen-
CTBUU pa30aBIeHHON CONIHOMN KUCIOTOW. CITyTHUK — a3ypuUT (CUHETO LIBETA).

AKTHHOJIUT (syuucThblii KaMeHb). [[BET CBETIIO-3€I€HBIN 1O TEMHOTO.
CmuioniHele Macchl UTOIBYATOTO CTPOEHUS; UTOJIBYATHIE KPUCTAIIIBI PACXOASATCS
Jy4aMHU.

POI'OBASI OBMAHKA. [IBeT TeMHO-3€JICHbI A0 YEPHOTO. Y JJIMHEH-
HbIE, TPU3MATUYECKUE, INIOCKUE KPUCTAIIJIBI U CIUIOIIHBIE MACCHI UTOJIBYATOTO U
MpU3MaTU4YeCKOro cTpoeHus. CUHTOHHsS MOHOKJIMHHAs. Berpewaercs npeumy-
LIECTBEHHO B CBETJIOOKPAIIEHHBIX MarMaTUYECKUX ITOPOIAX.

Yepra roayodas, puoseroBas

A3YPUT (mexnasi na3yps). LIBet spko-cunuii. Bckunaer npu neiictBun
paz0aBICHHON COJITHON KUCIOTOM.
OJIIOOPUT (maaBukoBbIii mmar). [{BeT dhuoneToBsIit
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Yepra cepast 10 YepHOH

IIAPOJIIO3UT. L{BeT uepHbIii, TEMHBIN CTalbHO - cepblid. [laukaer py-
k. O0IUTOBBIN, paIMaIbHO-IYUYHUCThIN. BeTpeyaeTcs cpeau ocaouHbIX HOPO/I.

COAJIEPUT (uuHkoBasi odOMaHka). bieck anmasubiii. llBeT TemHO-
cepbli 10 yepHoro. Hamomwuuaer Bonbppamut. CrnailHOCTh COBEpILECHHAs B
IIECTH HaNpaBJICHUSX MO IpaHsM poMOUyeckoro noaekaszapa. CruiouiHsie 3ep-
HUCTBIE (TaOIUTYATHIE) MAcChl M BKpaIieHUsl, KpUcTayuibl. CUHTOHMS KyOudye-
ckasg. COyTHUK — raJIeHUT (CBUHIIOBO-CEPOTO 1IBETA).

POI'OBASI OBMAHKA. [IBeT TeMHO-3€JICHbI A0 YEPHOTO. Y JJIMHEH-
HbIE, TPU3MATUYECKUE, INIOCKUE KPUCTAIIJIBI U CIUIOIIHBIE MACCHI UTOJIBYATOTO U
MPU3MAaTHYECKOro ciokeHusl. CHHroHUs MOHOKJIMHHAas. Bcerpewaercs nmpeumy-
LIECTBEHHO B CBETIOOKPAIIEHHBIX MAarMaTUYECKUX IMOPOIAX.

DOOCDOPHT. Liger TeMHO-cepbll, YepHbIN. JKenBaku, UMEIOIIHUE YIIIO-
BaTyIO0 WU OKPYTIyl0 GopMy; mapoodpa3Hbiii. BHyTpu y mapooOpa3HbIx pas-
HOBUJHOCTEW HAOII0JAeTCsl paAualibHO-Iy4yucToe cTpoenue. Kpome Toro, 3em-
nuctele Maccsl. [Ipyu TpeHHH OIHOrO KycKa O APYroM M3JaeTcs 3amax KKEHOM
KOCTU. BeTpeuaeTcst cpeu ocagouHbIX HOPOJ.

3. TBEPJBIN (ocTaBIISIET TIapanMHy Ha CTEKJIE, HO HE OCTaBJIsAET Iapa-
MIMHBI HA TOPHOM XpycTaie)

LBeT OeJsblii, cepoBaThbIidi MJIM MUHEPAJI OeCUBETHBIN

OPTOKJIA3 (moseBoii mmar). [[Ber Genwiii, cepoBarbiii. CrialiHOCTh
COBEpIICHHAsA B JBYX HAIIPABJICHUAX. YTOJI MEXIAY IJIOCKOCTSIMHU CIAWHOCTH
npsMoil (oTiiMuue OoT MUKPOKIKHA). CIUIOMIHONW 3€pHUCTBIM, IMIOTHBIA WM
BKpAIUIEHUS B TTIOPOJE.

MUKPOKJIMH (noJaesoii mmar). [{Bet 6enbiii, cepoBatbiii. CriallHOCTh
COBEPIICHHAsA B IBYX HAIIPABJICHUAX. YTOJ MEXAY INIOCKOCTSIMHU CIIAUHOCTHU OT-
nauyaercs ot npsmoro Ha 3,5-4,0°. CILIOIIHOM, 3€PHUCTBIN, ITIOTHAKIA.

KBAPII. IIBeT cepoBartsiii, Oemnblii. CriaitHOCTh 0TCYTCTBYeT. CIIOMIHON
TUIOTHBIN, B BUE BKPAIUICHUH WA PHIXJIbINA (KBapLEBBIN MECOK).

XAJIOEJOH. CkpbelTOKpUCTa/UIMYECKAsl TUIOTHASI Pa3HOBUIAHOCTH KBap-
na. [{ser Oenbiit, cepoBarhiii. [[1OTHBIN, HATEUHBIN; UHOTAA B MYCTOTaX HaOJIO-
JAIOTCA MEJIKME KpHCTauibl KBapia. CnailHOCTh OTCYTCTBYET. M3JIOM IIOCKO-
PaKOBUCTHIN. HacTO B U3JIOME TAET OCTPBIC PEXKYIIUE Kpas.

OIIAJL. becugernniii, 6enbiii. YUepthl He naer. CtyaHeoOpa3Hble HATEU-
Hble 00pa3oBaHUsl, HO3JPEBATHIC HAKUIIU, KEIBAKH, CTAIAKTUTHI, arperaThl, Ha-
MOMUHAIOUIME [0 BHEIIHEMY BHUJY CTPOCHHE JepeBa (OKaMEHENOoe JIePEBO).
CnaliHOCTh OTCYTCTBYET.
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T'OPHBIA XPYCTAJIb (kBapu). BecuseTnsrii, npo3paunsrii. [llectn-
YTOJIBHBIE TPU3MATUUYECKHE KPUCTAJUIbL, 3aKaHUYUBAIOIIUECS TUPaAaMUIAMHU, JIPY-
3bl WM CIUIOIIHOW TUIOTHBIA. CHHIOHUSA T€KcaroHajabHasd. [ paHu IPU3MBI 4acTO
MTOKPBITHI MONIEPEYHON ITPUXOBKOK. CIalHOCTh OTCYTCTBYET.

LIBeT :KeaThIH, PO30BbIi, Oypbli, KPACHBIN

JIMMOHMUT (Oypsnlii kene3nsik). [[per Oypwiit. Uepra pxkaBo-Oypas.
CruiomIHOM, TJIOTHBIN, HATEYHBIN, MIJTAKOBUIHBIN; TaKKe CTaJTaKTUThI, KOHKpE-
LIUH, K€OJIbI, OOJIUTHI, KPUCTAIIBI UJIA IPY3BI.

KNHOBAPD. llBer sApko-KpacHbIl, TEMHO-KpacHbId. UepTa KpOBSHO-
kpacHasi. CHyTHUK — aHTUMOHUT (CBUHIIOBO-CEPOTO IIBETA).

I'EMATHUT (xkpacHblil sKeje3HsiK). LlBeT BuIlIHEBO-KpacHbIM. Yepta
BUIIIHEBO-KpacHasi. CIUIOMIHONM 3€pHUCTHIN, MIIOTHBIA. CITalHOCTh OTCYTCTBYET.

OPTOKUJIA3 (nmoJsieBoii mmar). [[BeT xenThIi, po30BbIi, KpacHbIU. Uep-
Tl He naeT. CnallHOCTh COBEpIICHHAas B JBYX HANpPaBICHUSX. YTOJI MEXIY
MJIOCKOCTSIMHM CITAMHOCTH TIPSAMOM (OTIWYMEe OT MUKpokiInHA). CruionHon 3ep-
HUCTBIN, TUIOTHBIN WJIM BKPAIUICHUS B IOPO/IE.

MUKPOKJIMH (moseBoii mmar). [[BeT *KenThiii, KpacHbId, KOPUUHE-
BbId. UepThl He naeT. CnallHOCTH COBEpILICHHAsA B JABYX HAMNpPABICHUSAX. YTOJ
MEKY IJIOCKOCTSAMH CHAMHOCTU OTJIMYAETCs OT mpsMoro Ha 3,5-4,0°. Crurom-
HOW, 36pHUCTBIN, TNIOTHBIM.

KBAPL. biieck cTeknsaHHBIN, B U3JI0Me >XUpHbIA. L[BeT po3oBeiil. Crnaii-
HOCTb OTCYTCTBYET. CIIONTHOM TJIOTHBIN.

XAJIOEJAOH. CkpbelTOKpUCTa/UIMYECKAsl TUIOTHASI Pa3HOBUIHOCTH KBap-
na. LIBeT >kKenThlif, CBETI0-KOPUYHEBBIN, TEMHO-0YphIi, KpacHbIi. CIUIOMIHOM,
MJIOTHBIMA, HATEYHBIA WJIM JKEJIBAKW; MHOTAA B MYCTOTaX MEJIKHE KPHUCTAJUIbI
kBapua. CnailHOCTh OTCYTCTBYET. M310M IIOCKOpakoBUCTHIA. YacTo B H310MeE
JaeT OCTpBIE PeXyILIue Kpasi.

OITAJIL. 1Ber >xenThiid, Oypsiil, kKpacHbId. UepThl He naet. CTynHeoOpas-
HbIe HaTE€YHbIE 00pa30BaHUs, HO3APEBAThIC HAKUIIH, JKCJIBAKH, CTAJIAKTUTHI, ar-
peraThbl, HalIOMUHAOIIUE 10 BHEIIHEMY BUJy CTPOCHHUE JepeBa (OKaMeHesoe
JIEPEBO).

I'PAHATDBI. XapakTtepHbl BpOCIINE WM HAPOCUINE OTAEIbHBIE KPUCTA-
JBI B BUJIE POMOUUYECKHUX JI0JIEKadAPOB, TETPAroHAIbHBIX TPUOKTAdIPOB; TAKKE
BCTpEUaAETCs B BHJI€ BKpAIJICHUM HEMPaBUILHON (opMbl 3epeH B nopoay. Cun-
roHHs KyOudeckasi. UepThl He JaerT.

IIBeT 3eJ1eHBIN

AKTHUHOJIUT (ay4ucrtsiii KameHb). [[BeT cBeTI0-3€€HBINA JO TEMHO-
3esieHoro. /laetr yepty. CIUIONIHBIE UTOJIBYATOIO CTPOCHUSI MACCHI; UTOJIbYATHIC
KPUCTAJUIbl PACXOATCS JTy4aMHu.
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POI'OBASI OBMAHKA. IlBer TemHO-3ejeHbIi. CIJIONIHBIE MacChl
WrOJIbYaTOTO M MNPU3MATHYECKOrO CTPOEHMS, YMIJIMHECHHBIC, NMPU3MATUYECKHUE,
MJI0CKue Kpuctayuibl. CUHTOHMS MOHOKJIMHHAsA. BcTpedaeTcs mpenMylinecTBeH-
HO B CBETJIOOKPAIIEHHBIX MAarMaTUYECKUX MOPOJIAX.

AMA3OHMT (mosieBoi mmar). [[BeT cBeTiIO-3€1€eHbIA. UepThl HE AaeT.
CnaitHoCcTh B ABYX HamnpaiaeHUsX. CIJIOIIHON, 36pPHUCTBIN, IUIOTHBIN.

KBAPII. bneck CTEKISHHBIM, B W3JIOME >KUPHBIA. [[BET 3€I€HOBATHIN.
Yeptsl He naet. CnallHOCTh OTCYTCTBYET. CIUTOIMIHON IMIOTHBIN.

OIIAJL IIBet 3enensiif. Yeptol He maeT. CTyaHeoOpa3Hble HATCUHBIE 00-
pa30BaHUsl, HO3JIPEBAThIE HAKUIIM, YKEJIBAKU, CTAIAKTUTHI, arperarbl, HaIllOMHU-
HAIOIIKE TI0 BHEIITHEMY BUlY CTPOCHUE JiepeBa (OKaMEeHENoe JIEPEeBo).

OJIMBHUH. IlIBeT 0JIMBKOBO-3€JICHBIM, >XEJITOBATO-3€JICHBIA 10 TEMHO-
3esnieHoro. Yeptol He aaer. CIUIONIHBIE 3€PHUCTBIE MACChl WJIM BKpPAIUIEHUS B
nopoze. Berpewaercs B TEMHOOKPAIIEHHBIX MAarMaTHYECKUX noponaax. Paspy-
IAsICh, IEPEXOAUT B CEPIIEHTHH.

BeT rosayooii, cuHmnii, puoIeTOBBIH

XAJIINEOOH. CkpbITOKpUCTAIUIMYECKAS TIJIOTHAS PA3HOBUAHOCTH KBap-
na. baeck BockoBoii. I[BeT romy6oii, cuneBathiii. YepTsl He naet. CIUTONIHOM,
IUIOTHBIM, HATEUHbIN; MHOTJA B IYCTOTaX MEJKHE KpUCTauibl KBapua. M3mom
IJIOCKOPAKOBUCTHIN. HacTo B M3JI0ME Ta€T OCTPBIE PEKYLIUE Kpas.

OITAJIL. Iiget rony6oi. Yeptsl He maet. CtygHeoOpa3Hble HATEUHbIE 00-
pa3oBaHUsA, HO3APEBAThIE HAKUIIW, JKEJIBAKU, CTAIAKTUTHI, arperarbl, HallOMU-
HAIOIKE MO0 BHEIIHEMY BUJly CTpPOEHHE JepeBa (OKaMEHE0e IEPEBO).

AMETHUCT (xBapu). LiBeT ¢uonerossiit. [Ipo3paunsiii. CnaitHocTh OT-
cyrctByeT. lllecTuyronapHbple MpU3MAaTUYECKUE KPUCTAIUIBI, 3aKAHYMBAIOIIHMECS
MMpaMUIaMH, APY3bl; MHOT /1A CIUIOIIHOM, IIIOTHBIA. CUHTOHMS Te€KCAarOHaJIbHAas.

I{BeT TeMHO-CepbIil, YePHBIH

JIMMOHMUT (0ypwrii :kene3nsik). LBer uepnsiii. Uepra pxaBo-Oypas.
Hareunsie oOpazoBanus. CriyIOmIHON, TJIOTHBIA, HATEUHBIN; TAK)KE CTAaKTUTHI,
KOHKPELINH, KEObI, OOJIUTHI.

I'EMATHUT (xpacHas oxpa). L[BeT uepHsbiii. UepTa BUIIHEBO-KpacHas.

MATHETUT (MarHuTHbIH Kese3HNK). [[BeT yepHbiii. Uepra depHasi.
MaruutHbeiii. Bpociiue 1 Hapociiie KpUCTaJUIbl B BUE OKTadAPOB U poMOUUe-
CKHMX JI0JIEKad/IpOB; CIUIOIIHBIC 3€PHUCTHIC, TUIOTHBIE M PBIXJIbIC (MarHUTHBIN
MEeCOK) MACChl, BKpAIJICHUS; TaK)Ke pOCChINU. CHHTOHUSI KyOrdecKasl.

XPOMMUT (xpoMucThIi kejae3Hsik). [[BeT xene3Ho-uepHsbIil. Uepta Oy-
pad. CIUIOIIHON 3€pHUCTBIM, TJIOTHBIA WM B BHUJE BKpAaIUICHUH B TMOPOAY,
BCTPEYAETCS B TEMHOOKPAIICHHBIX MarMaTUYECKHUX MOPOJIaX U B CEPIEHTUHAX
(3MeeBHKaX).
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DOOCDOPHUT. LBer TemHO-cepwlii, uepHbld. JlaeT uepty. JKenBaku,
MMEIOIIKE YTIIOBATYIO UK OKPYTIyIo (hopmy; mapooOpasHbiil. BuyTpu y mapo-
00pa3HbIX Pa3HOBUIHOCTEN HaOIIOaeTCs paaualbHO-TyYucTOe cTpoeHue. [lpu
TPEHUHU OJHOI'0 KyCKa O IPYyrOW M3JaeTcs 3alax OKEHOM KOocTh. Bcrpewaercs
Cpeau 0CaJ0YHBIX IOPOLI.

KPEMEHD (xaauemon). CKpbITOKpUCTAJIIMYECKas IUIOTHAS Pa3HOBU/I-
HOCTbH KBapia. MatoBeiil. L[BeT uepHbiii. UepThl He naeT. CIIOMIHOM, MIOTHBIM.
Wznom miockopakoBucThiii. Kpasi 0010MKOB ocTphbIe.

PAYXTOIIA3 (xkBapu). brneck CTEKISHHBIM, B H3JIOME >KEITOBATHIM.
[IBet npimuateiii. Cnabo mpo3paunsiif. Yeptsl He maet. lllectuyronbHbie nmpus-
MAaTUYECKUE KPUCTAJUIbl, 3aKAHYMBAIOIIMECS MHUPAMUIAAMH, JPY3bl, TAKKE
CIUIOLLIHOM, IIJIOTHBIM WJIA B BUJE BKparuieHu. CUHTOHHSI T€KCaroHaabHasl.

TYPMAJIMH (mepa). L{Ber uepnsiid. YUepTel HEe gaer. Bpocuve u Ha-
pocCIlIie KpUCTAJUIbl B BUJI€ MPU3MbI, UMEIOIINE B pa3zpese popMy chepruueckoro
TpeyroiabHruka. CHHrOHUs TpuroHaibHas. Ha rpaHax kpucraia npoJosbHas
LITPUXOBKA.

Oxkpacka MuHepaJia necTpasi, MHOrOLBeTHAsl, 30HAPHAasI

BJIAIOPOJHBIN OIIAJIL Ilser pamyxHusii. Ueptel He maer. Crurom-
HOMU, IUIOTHBIN. 3710M HEpOBHBIN.

POJAOHMUT (opaen). L{BeT po30BO-KpacHbI, MACO-KPACHBIA C YEPHBIMHU
nsATHaMU (OKUCIbl Maprasia). CrionIHON MI0OTHBIN, MEIKO3EPHUCTHIH.

ANIMA (xanuenoH). CKpbITOKpUCTAUINYECKas! TUIOTHAST pa3HOBUIHOCTD
kBapua. Okpacka MHOTOLIBETHas (cepoBaTo-roiy0as, enras, KpacHas, Oypas,
Cypry4yHO-KpacHasi, 3ejieHasi, nouTd uepHas). CriomiHas, MioTHas, U3JIOM He-
pOoBHBII. YacTo HAOII0IAI0TCS MPOKIIIKH.

AT'AT (xanunenoH). CKpBITOKpUCTALIMYECKAsE IJIOTHAA Pa3HOBUIAHOCTH
kBapua. Okpacka paznuyHasi. CTpO€HHE M0JIOCYATOE.

TYPMAJIMH. Bpocmme u Hapocume KpUCTaUlbl B BUAE IPU3MBI,
uMeronre B paspese hopmy cpepuueckoro TpeyroibHuka. CHHTOHUS TPUTO-
HanpHad. Ha rpaHsax kpucraia mpoaojibHasl IITPUXOBKA. Pa3Hble yacTu Kpu-
CTaJlIa pa3IMYHO OKPAIEHBI.

4. OQUEHb TBEPJBIM (ocTapnser qapanuHy Ha TOPHOM XpycTale).

LBeT Oesblii MM MUHEpPaJI OeclBEeTHBIN

TOIIA3. OtaenpHble Hapoclue, peke BpoCcIIMe KpucTauibl. CUHTOHUS
pomOuueckas. ['panu MpU3MbI MOKPBITHI TPOJOJIBHON IITPUXOBKOM. CriaitHOCTh
COBEpILEHHAs B OJJTHOM HaIPABJICHUMU.

BEPWJIJI. Bpocumne ¥ HapociiMe IIECTUYTOJIbHBIE IIPU3MAaTHYECKUE
KPUCTAJUIbl C MPOJOIBHON IITPUXOBKOW HA IPAHAX, APY3bl, 3€PHUCTHIE MACCHI.
Cunronus rekcaroHanbHasd. IIpocBeunBaeT mnu npo3payHbiii. CnaliHOCTh OT-
CYTCTBYET.
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KOPYH/. Kpucramisl BepeTeHO0Opa3HOH W OOYOHKOBUIAHON (HOPMBI,
Bpociiue B nopoay. CUHronus TpuronaigbHas. CnailHOCTh OTCYTCTBYET.

AJIMA3. OcrasiisieT napanuny Ha kopynzae. Kpucramnel. CHHroOHuUs Ky-
Oouueckas. Bectpeuaercs B poccbinsix. CnallHOCTh COBEPIICHHAs] B TPEX HaIpaB-
JCHUSIX.

LBeT Oypblii, KOpUYHEBbI, PO30BbIil, KPACHBIH

BEPUJLJI. LiBeT BUHHO-KENTHIN, pO30BbIM. Bpocuire n Hapocumue mec-
TUYT'OJIbHBIE IIPU3MATUYECKUE KPUCTAJUIBl C IPOJOJIBHONW IITPUXOBKOM HA rpa-
HAX. CUHTOHUS IeKCaroHaJlbHasl.

TOIIA3. [BeT BUHHO-KENTHINA, pO30BBIM, KpacHbId. [Ipo3paunsiii. Ot-
nenbHble KpucTaiuibl. CHHTOHUS poMOuveckas. ['paHu MpU3MbI MMOKPBITHI MPO-
JOJIBHOW IITPUXOBKOW. CIallHOCTh COBEPLICHHAS B OJHOM HaIlpaBJICHUHU.

KOPYH/. LIBeT KpacHbI, pO30BbIii, KEJITOBATO-CEPHIM, KeIThI. [Ipo-
3paunblid. Kpucramisl BepereHooOpa3HOi U 00YOHKOBHUJIHOM (hOpPMBI, BpOCIIHE
B MOPOJY; @ TAKXE CIUIOIIHOW IUIOTHBIM MEIKO3EpHUCTBII. CHUHIOHUS TPUTO-
HaJIbHas.

IBeT roayooii, cuHMi

AKBAMAPUH (6epua). Ilser cunHeBaro-rony6oil. IIpo3paynsiii.
Bpocmme u Hapocuive MeCTUYTroJIbHbIE MPU3MATUYECKUE KPUCTAJUIBI C IPO-
JOJIBHOW IITPUXOBKOW HA rpaHsax. CHHIOHUS TeKCaroHaabHasl.

TOIIA3. IlBer ronyOoBateiii. [Ipo3paunbiii. OTaenbHbIE KPUCTAILIBI.
Cunronust pomOuyeckas. ['paHu Mpu3Mbl MOKPBITHl NPOJAOJIBHON HITPUXOBKOM.
CnaitHOCTh COBEpIIEHHAs B OJTHOM HAIPABJICHUU.

CAII®UP (kopynn). LIBeT cunmii. [Ipo3paunsiii. Kpucramisl BepeTeHO-
oOpa3HOl U OOYOHKOBUAHOW (OpMblI, Bpocuie B nopoay. CUHTOHUSA TpPUTO-
HaJbHasl.

AJIMA3. OcraBnsier napanuHy Ha kopyHzae. L{Ber cuneBatsiii. Kpucrain-
nbl. CUHronust kKyonueckasi. Berpeuaercst B pocchIsix.

KOPYH/I. IIBer romyboBaTo-cepblii, TOIyOOH, CHUHUHN, (PUOJIECTOBBIM.
C1onIHOM MEIKO3EpHUCTBIN, MIOTHBIN.

I{BeT yepHbIH

HAXJIAK (kopyHna). CriiomHoi MEeTKO3€pHUCTBIM.

TYPMAJIUH (mepJa). Bpocime u Hapocuime KpUCTauibl B BUAE MPHU3-
MBI, UMEIOIIIUE B pa3pese Gpopmy chepuueckoro TpeyroibHuka. CHHTOHUS TPH-
roHajibHasg. Ha rpansix kpucramnia npoojbHas ITPUXOBKA.

Oxpacka MHUHepaJia MHOTOIIBETHAS

KOPYH/. Kpucramisl BepeTeHOOOpa3HON M OOYOHKOBHJIHOM (hOPMBI.
CHUHrOHMS TPUTOHAJIBHAS.
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TOIIA3. OtaenpHble HapocLIue, peke BpOCIIME KpucTaibl. CUHTOHUSA
pomOuueckas. ['panu mpU3Mbl MOKPBITHI TPOJOJIBHON MITPUXOBKOM. CriaitHOCTh
COBEpIIEHHAsl B OJHOM HalpaBJICHUU.

Ta6numa 4
VY nenbHbI BEC HEKOTOPBIX MUHEPAJIOB
Munepan Benuuuna, r\em’
1 2

I. Camopoanbie 3JieMeHThbI
I'padur 2,2

Cepa 2,0

I1. Cyabpuabi:

MonebneHur 4.7
lamenur 7,4
XanbKONIEpUT 4,1 -4,3

[Tuput 49-52
Cdanenut 3,9
KunoBaps 8—-38,2

AypunermeHT 3.4
III I'anouamwl:
l'anurt 2,1-22
CunbBUH 2,1
@nroaput 3-3,2
IV Oxkucabl
KBapng 2,6
I'opHbIi1 XpycTanb 2,65
AmeTHct 2,65
XaenoH 2,6
Omnan 1,9-2,3
Kopynn 3,9-4,1
boxkcur 2,5-35
XpOMHT 4,5 -428
I'ematut 49-5,3
JIlumoHut 2,7—-4,3
V CoJii KHCJIOPOA0COAEPKANUX KUCTOT
IToaknacc kapOOHATHI
Kanpmur 2,7
JlonoMut 2,8-29
Marues3ur 2,8-3,1
Manaxur 4,0
A3ypur 3,8
IMoaknacc cynbbarhl
AHTUIPUT 2,8-3,0
I'nmic 2,3
baput 4,3 -4
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Oxkonuanue tadi. 4

1 | 2
IMoaknacc dhocharsl
Anatut 3,1-32
dochoput 3,2
[Toaknacc BoJabGhpaMaThl
Boasbpomur ‘ 7,5
[loaknacc CHIIMKATEI
Opraknas 2,5-2,58
MHuUKpOKIVH 2,5-2,58
AMa30HHUT 2,5
Jlabpamop 2,7
OnuBuH 33-34
Jnoxcun 3,27
Pomonur 3,6
Porosast oOmanka 3,1-33
MyckoBuUT 2,7-3,1
buotut 3,0-3,1
XJoput 2,6-228
Tanbk 2,7-28
CepnenTuH 2,5-27
Kaonun 2,5-2,6
I'panar 34-43
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