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BBEJAEHUE

JlaHHbIE METOAMYECKUE yKa3aHWs MpeIHa3HA4YeHbl ISl MOMOILU
CTYJIEHTaM IMpPU BBINOJHEHUH JAa0OPATOPHBIX pabOT IO ONHUCAHUIO U
OTpPEJICICHUIO MHUHEPAJIOB B oOpa3lax pyA U TOPHBIX NOpPOA Kypca
y4eOHON aucuuIinHbl «OCHOBBI KpUCTaIOrpaduu U MHHEPAJIOTUN.
CryneHTsl paOOTalOT C €CTECTBEHHBIMU O0pa3llaMd TOPHBIX MOPOJ U
pPyA, IOOCTaBIEHHBIMU C 3KCILUTyaTUPYEMBIX MECTOpOKIAeHWW. JlaHHas
nabopaTtopHasi paboTa SBISETCS caMOil BaXXKHOW BO BCEM Kypce, TaK Kak
IPEANoNaraeT MCHOJIb30BAHUE BCErO0 TEOPETUYECKOTO MaTepualia
AUCHUIUIMHBI M TMPAKTUYECKUX HABBIKOB CTYJEHTOB, MPUOOPETEHHBIX
P BBINOJIHEHUH TMPEIIIECTBYIOMHMX J1a00paTopHbIX paboT. Onucanue
KOKIOro o0pasna pyapl OKAHYMBAETCS TEXHOJIOIO-DKOHOMHYECKOU
OLICHKOM BO3MOKHOT'O MCIIOJIb30BaHUS PYbIL.

Llenvio pabomul SBASETCS W3YYEHUE CTYJEHTaMH COCTaBa H
CBOMCTB MUHEPAIBHOTO CHIPBS, UCIOJIB3YEMOTO B METAJLUTYPTHUECKON U
APYTUX OTPaCsAX HAPOJHOTO XO35KCTBa.

3a0auamu, KOTOpbBIE CTaBSATCS  Meped  CTYJEHTaMu  IpHU
BBITIOJIHEHUU Pa0O0THI, SBISIOTCA OCBOCHUE TEPMHUHOJIOTMM U METOJOB
OMMCaHUs CBOWCTB MUHEPAJIOB JJI1 UX JUATHOCTUKH.

B naHHBIX yKa3aHUSAX MPEACTABICHBI HEOOXOAMMAask TEPMUHOIOTUS
Y METOJMKa OMMUCAHUS CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEMN, ONTUKO-
MEXaHUYECKUX CBOMCTB, Ha OCHOBE KOTOPBIX JUAarHOCTUPYIOTCS
MUHEpAJIBbI.



1 OCHOBHBIE CBEJIAEHUSA

Bce wMuHepansl MOXKHO pa3ieiuTh Ha TPUPOJHBIC, TO €CTh
TCOJIOTHYECKOTO TMPOUCXOXKIEHUS, U TEXHUYECKHE, OOpasyloluecs Ha
pa3HbIX CTAAUSX METAJLUTYpPIHUECKOTO Mepeena.

B MuHepamoruu YacTto WCHOJB3YIOT TEPMHUHBI: MHHEPATbHBIN
WHIUBHU U MUHEPAIbHBIA arperatr. VX Hemb3s myTaTh, MOCKOJBKY OHU
UMEIOT Pa3InYHOE 3HAUCHUE.

Munepanoueiii uHOUSUO — BTO OTIEIBHBIM MOHOKPUCTAUT WU
MHUHEpaJbHOE 3€pHO (PUCYHOK 1) ¢ YETKO MJIM MEHEe YETKO BBIPAKEHHOMN
NMOBEPXHOCTBHIO pa3fena B MHUHEpPAIbHOM arperate (pUCYHOK 2).
MuHepaibHbIN UHIUBUJ OUY€HBb PEAKO BCTpeuaeTcsi 000COOJIEHHO, Yale
BCETO OH HAXOJUTCS B CpacTaHUM C TaKUMH >K€ WIH JAPYTUMHU
MUHEpaJbHBIMA WHAUBUAAMU. OTIeIbHbIE MUHEpAIbHbIE WHIUBHJIBI
MOT'YT UMETh CaMyl0 pa3HOOOpa3Hyr (OpMY: OT HJCaIbHOTO (PUCYHOK
1, a) 10 ckenmeTHOro Kpuctamia (pucyHok 1, 0) Win HENMpPaBUIBLHOTO IO

Pucynox 1 — MuHnepanbable ”HAUBUABI KaccuTepuTa SnO;:
a — uIMOMOP(MHBIN KPUCTAILT; O — CKEJIETHBIN KPUCTAILT;
B — YIVIOBAaTOE€ KPUCTAJUIMYECKOE 3€PHO

Munepanvnviii acpecam — 3TO COBOKYIIHOCTb OIPEIECICHHBIM
00pa3oM CpOCIINXCS MUHEPAJIbHBIX UHJIUBHUIOB, 00pa3yIOMINX pyay WU
TOpHYIO Mopoay. BHeniHe MUHepaabHBIN arperat MOKET UMETh JIH00YI0
dbopmy: obpasiia B My3eHHOW WM y9eOHOM KOJUICKIHMH; KyCKa, TJIBIOBI
pyIbl WIM TOPHOM NOpPOABI, TOOBITOM B IIaxTe, B Kapbepe, WIH
JOCTaBJICHHOM HAa METAJUIyprUYE€CKUHA WIM XUMWUYECKUM 3aBOJ IS
nepepabOTKU; HAaKOHEll, B BUJE IMOBEPXHOCTU WM YCTyla B TOPHOU
BbIpA0OTKE WJIM CKaJbHOTO BBIXOJA Ha [OBEPXHOCTh 3EMJIM B
ONPENECIICHHBIX  IEO0JOTMYeCKMX  ycnoBusax. Ho  mpurisaaurech



BHUMATEIHbHO W Bbl YBUJIUTE, YTO BCE MUHEPAIbHBIC arperatbl COCTOST
U3 CpPOCHIMXCS MHUHEPAIbHBIX HWHIUBUIOB (KPUCTAIOB, 3€PEH)
omnpeaeneHHon (Gopmbl U pazMepoB. Mopdosornueckne 0COOEHHOCTH
MUHEpAJbHBIX HWHIWBHJOB MW  arperaToB SBISIOTCS  IPEAMETOM
JACTAIbHOTO HM3YyYEHHs, TaK KaK IMOMOTaloT OINpEeAeNiATbh MUHEpalbl U
BBIOMpAaTh  PAIMOHAIBHYIO  TEXHOJOTHI0 WX  MPOMBIIUICHHON
nepepadoTKH.

a - Ipy3a KpUCTaIJIOB MarHeTUTa,
0 - 3epHUCTBIN arperar ceprneHTUH-XPOMUTOBOU PY/IbI;
B - KpUCTAJLIBI MeTminTa (0eioe) B IIUIAKOBOM CTEKJIE (UepHOE)

1.1 Mopdoaornyeckue 0COOEHHOCTH MHUHEPAJIOB

N3ydyenue  MoOpdOJIOTMUECKUX  OCOOCHHOCTEW  MHUHEPAJIOB
3aKJTIOYAETCS B ONPEACICHHMHM WX CTPYKTYPHBIX M TEKCTYPHBIX
O0COOEHHOCTEH.

1.1.1 Cmpykmypa munepanos. CTPyKTypa XapaKTepU3yeT
dopmy, pasmMepsl U XapakTep CpacTaHHs MUHEPAJbHbIX MHAUBHU/IOB B
MUHEpaJILHOM arperare.

Dopma munepanbrvix uHOUUO08. CTENEHb COBEPUIEHCTBA (POPMBbI
MUHEpAJIbHBIX HHANBUIOB 3aBUCUT OT YCIOBUM X 00pa30BaHUS U
ObIBacT:

1. Houomopguas (mamo — cam, mopdo — dopma, rped.) —
XapakTepHa Ui UACATbHBIX MO (opMe M CUMMETPUU KPHUCTAJIOB
(pucynok 3, a). Takue KpUCTAJIbI BCTPEUYAIOTCS OYEHb PEIKO M
00pa3yloTcsl B UJIeaJIbHBIX YCIOBUSAX. B mporecce ux pocra coceaHue
KPUCTAJIBI HE UMEIOT C HUMH HUKAKOro KOHTakTa. [Ipu omumcanuu
UJCaTbHBIX KPUCTAIJIOB OMNPEACNSIOT HMX CHUMMETPHUIO, IPOCTHIC
IpaHHbIe, peOCPHBIC M BEPITUHHBIC (POPMBI.

2. T'unuouomopghnas (run — 0OYTH, Tped.) — KPUCTAII
MUHEpaja MUMEET YaCTUYHO COOCTBEHHYIO OTPaHKy, HO Ha TpaHUIIC



CONMPUKOCHOBEHUS C JPYTMMH KpHUCTaJUIaAMH — BBIHYKJICHHYIO
(MHOYKIIMOHHYIO) TpaHUIly CONPUKOCHOBEHUsS (pUCYHOK 3, 0).
['unuauomopdHble  MHHEpaJIbHbIE  WHIMBHUABI  4Yalle  BCEro
BCTpEUaloTcsl B JApy3ax (pUCYHOK 2, a), B KOTOPBIX TOJIOBKU
KPUCTAJIJIOB UMEIOT MHOTOTPAHHYIO HJeadbHyI0 (HOpMy, a OCHOBAHUS
KPUCTAJIJIOB, CONPHUKACASICh C MOBEPXHOCTHIO HApAaCTaHUs, HUMEIOT
HEMPaBWIBbHYIO  BBIHYXJICHHYI0  dopmy.  ['mmmamomopdHbie
WHIUBHUIIBI BCTPEUYAIOTCA B MOPPUPOBUIAHBIX UM MOPPUPOBBIX
CTpYKTypax (pucyHok 2, B). @opy runuanoMopdHbIX HHAUBUIOB
MOKHO OXapaKTepHU30BaTh OTPAHKON M OOITHUKOM.

3. Kcenomopgnas  (Xxpomur Ha pucynke 2, 0) wim
antompuomopgpnas (CeprieHTUH Ha pucyHke 2, 0) (kceHo —
BBIHYKJICHHAs, aJJI0 — 4Yy’Kas, rped.) ¢hopma MpHUCYIa 3epPHUCTHIM
MUHEpajaM, BBIPOCIIUM B CTECHEHHBIX YCJIOBHUSAX (PUCYHOK 3, B, T).
OHU cO BCeX CTOPOH OTPaHMYEHbl UHIYKIIMOHHBIMH MOBEPXHOCTSIMU
CONPUKOCHOBEHHUS C COCETHUMH TaKKE 36pHUCTHIMH MUHEPaTbHBIMHU
uHauBHAaMU. DPopMa TaKUX MUHEPAIbHBIX WHIUBUIOB OMHCHIBACTCA
TOJIbKO OOJIMKOM.

OOnMMK  MUHEpAIbHBIX  WHAUBUIOB. QOAUK  MUHEPATbHO2O

UHOUBUOA ONpedeNiemcs XapaKkmepom e20 pa3eumus 6 mpex 63aUMHO
NepneHoOUuK)JIAPHLIX HANPABAeHUsX JTUHEUHbIMU napamempamu a, b, c
(pucyHoK 3), TO €CTh COOTHOIIEHUEM €r0 BBICOTHI, IIUPUHBI U JJIUHBI.
[To cCOOTHOIIEHUIO 3TUX MTAPaMETPOB PA3TUYAIOT CICTYIOLIME OOJIUKU:

1. a= b =~ ¢ — u3oMeTpuuHbIN 00JUK (PUCYHOK 3);
2. ax b < ¢ — yJJIMHEHHBINA OOJIHK:
c:a < 10:1 — cTronOuaTeiil 001UK (pUCYHOK 4, a-B),
c:a < 50:1 — mecToBaThIi 00IUK (PUCYHOK 4, T-1),
c:a < 100:1 — uronapuaThiii 00IMK (PUCYHOK 4, €-XK),
c:a> 100:1 — BOJIOKHUCTBIN 00IUK (PUCYHOK 4, 3-1);
3. ax b > c — ymiomeHHbIN 00JIMK (PUCYHOK 5):
a/c < 10 — TabnuTyaThId OOJIHK,
a/c < 100 — mracTuHYATHIN OOJIHK,
a/c < 1000 — nucToBaThIN, YEITYHUAThIN OOJIUK.



- Hee”

PucyHnok 3 — M3omeTrprunbie MUHEPATIbHBIC WHINBU/IBI:
a — n30MopGHBIN; 6 — THIUAMOMOP(DHBIN; B — KCEHOMOPQHBIN;

I — aJUIOTPUOMOP(DHBIN
‘ a [6 B r Yl e '>x 3/ |n

PucyHok 4 — YV 1iuHeHHBIN 00JIMK MUHEPAIbHBIX WHIUBUJIOB:
a - YUIMHEHHO-POMOO3IPUYECKHIL; O - TeTparoHaIbHO-IIPU3MATHUECKUN,
CTOJIOYATHIN; B - [IMJIMHIPUYECKU-3EPHUCTBIN CTON0YATHIH;

I' — IIECTOBATHIN; 1 - IIE€CTOBATO-UT0JbYATHIN; € — UTOJIbYATHIM;

K - OCTPO-UT0JIbYATBIN; 3 — BOJIOCOBHU/IHBIN; U - BOJJOKHUCTBIN

= 4 X 1

i —
e =

PI/ICYHOK 5-— yHJ’IOHICHHBII/I 00JIHK MUHCPAJIbHBIX HHIWUBHUIOB!:
a - TPUKIIMHHBIN TOJICTO-TA0IUTYATHIN; O - pOMOMYECKU THHAKOUIATHHO-
TaOJIUTYATHIN; B - KCECHOMOP(GHO3EPHUCTHIN TaOIUTYATHIN;
I - IMHAKOUJIAJIbHBIN IJIACTUHYATBIN; 11 - pOMOO3JpUUECKUI MIIaCTUHYATBIMH;
€ - INIACTUHYATBIA 3€PHUCTBIN; K - TETPArOHAJIbHBIN JTUCTOBATHIN;
3 - TeKCAaroHaJIbHBII JINCTOBATHIN; U - KCEHOMOP(HBIH JIMCTOBATHIN




Pazmvepvr  munepanvuvix  unousuoos. Pazmepsl
WHJIUBUJIOB MOTYT OBITh OTHOCUTEJILHBIC U A0COJIIOTHBIE.

[To OTHOCHTENIBHOM IIKAJIE MUHEPAJIbHBIE HHANBHIBI PA3AEISIOT Ha
PaBHOMEPHO KPUCTAJTIMYECKUE (paBHOMEPHO-3EPHUCTHIC) 151
HEPaBHOMEPHO KPUCTAJUIMYECKUE (HEPABHOMEPHO-3EPHUCTHIE).

[To aOcomroTHOM IIKaJieé B 3aBUCUMOCTH OT HAy4YHBIX WM
NPOMBIIIJICHHBIX LEJNeld pa3Mepbl MHUHEPAIbHBIX MHAUBUIOB (d)
KJIACCU(PUIIUPYIOTCS 1O PA3IUYHBIM MOAYJISIM KPYITHOCTH M

M = dmax / dmin-

B pasHbIX OTpacisiXx MPOMBIINLICHHOCTH HUCIHOJB3YIOT Pa3IN4HbIC
3HauyeHus Moayias M, manpumep, 10, 5,2, V2, 42, 1o, ¥1o0.

HUcnone3yss Moxynp KpynHocTh paBHbid 10, MuHEpaibHbIE
VWHJIUBUJbBl MOXHO PAa3JCINTh HA CIEAYIOIIME KIACcChl KPYMHOCTH
(Tabmuua 1):

MHHCPAJIbHBIX

Tabnuna 1 — ['panynomMerpruyeckas KjaacCu(pUKaIlus MUHEPAJIOB

['panynomerpuueckuii JuameTpsl MunepanbHbIe Meton
KJ1acc WH]JIUBUA WH]TUBUJIBI onpeesICHUs
OT ... JI0 ..., MM

['uranTckue KpucTasuibl >100 Makpo- u cpenne- | BuszyansHo,
['pyOokpucTaTIINICCKHE 10...90 KPUCTAJUINYECKUE | HEBOOPYIKEH-
KpynHokpucraiuinueckue 1...9 HBIM TJ1a30M
CpenHEKpUCTATIINYECKUE 0,1...0,9 Jlyna
MeNKOKpHUCTATIINYECKUE 0,01...0,09 Meiko- u ckpbITO- | ONITHYECKUI
TOHKOKpUCTAIITUYECKUE 0,001...0,009 KPUCTAJUIMYECKUE | MUKPOCKOIT
Muxkpokpuctamdyeckue | 0,0001...0,0009 DJIEKTPOHHBIN
Kpunrokpucrtammmyeckue | 0,00001...0,00009 MUKPOCKOII
AwmopdHusbie (cTekia) <0,000001

CtyneHTy HEOOXOJMMO BHUMATEIBHO pa3riif/ieTb MUHEpaibl B
u3y4yaeMoM oOpasne. BusyallbHO WM C MOMOILUBIO JIYIIBI ONPEAEIUTh
KOHTYpbl W pa3Mepbl MHUHEPAIbHBIX HWHIAWBUIOB, (GopMa U OOJHK
KOTOPBIX yke omnpezeneH. [Io kaxxaoMy MuHepainy cleayeT ONpeaeInuTh

pa3Mepsl  caMbiX  OOJNBIIMX, CaMblX MaJlbiX W  Hauboiee
pacupOCTPAaHEHHBIX  MHWHEPAIBHBIX HWHAUMBUAOB. Ecimm  pasmepsl
pa3IMyHbICE W TMOMAJalT B PAa3HbIC KJIACChl, TPAHYJIOMETPUYECKAS

CTPYKTypa OINHCHIBAETCS KOMOWHHPOBAHHBIMU TEPMHHAMH, HAIPUMED,
CpeaHe- KpYITHO3EPHUCTAS.




JInst TpaHyJOMETPUYECKOTO HCCIEIOBAHUS CTyACHTaM CJEAYyeT
003aBecTUCh COOCTBEHHOM JTymoi. JIJis jrydinero o63opa MccieayeMoro
oOpasiia MUHEpAJIOB JIMH3Y JIYIbI CIeAyeT MaKCUMaJIbHO MPUOJIU3UTH K
pecHuIlaM, a 3areM npubOImkaTh oOpasel K Jyne, J00uBasiCh
MaKCUMaJbHOHM pe3kocTu. [Ipu 3TOM cienyer NOBEPHYTHCS K UCTOUHUKY
CBETa TaK, 4TOOBI HccaeayeMas yacTb oOpasia Obula XOPOILIO OCBEIEHA.
[Ipu TakoM HaOmro/eHUM BBl yBUAUTE: (popmy (0OJMK) MHAMBHUIA, €TO
pa3Mepbl IO BCEM JIMHEWHBIM IapaMeTpaM, CHalHOCTb, OJIECK U LIBET
MUHepana. Bce 3Tu naHHBIE CclielyeT 3aHECTH B COOTBETCTBYIOLIUE
pazzienbl 3amoJIHSIEMON TAaOMUIbl BBIMOJHEHUS J1TA0OPATOPHOM pPabOTHI.
OnpeneneHHble pa3Mepbl MUHEPAIbHBIX UHAUBHUIOB CIIEIyET 3alucaTh B
MWUIUMETPAX M  OXapaKTepU30BaThb COOTBETCTBYIOIIMM  KJIACCOM
KPYITHOCTH.

Cpacmanus u npopacmanusi murepanog. CpacTaHus u
POpaCTaHKsI MUHEPATIOB MIPOUCXOAAT IPU UX POPMUPOBAHUU. DTU
cpacTaHusi MOTYT ObITh 3aKOHOMEPHbIE (IBOMHUKH, TapajlIeIbHBIE,
paauanbHO-IIYYUCThIE) U HE3AaKOHOMEPHBIE.

JIBOWHUKHM — 3aKOHOMEpHBIE cpacTaHusi (PUCYHOK 6) wiIH
npopacTaHusi (PUCYHOK 7) MHHEpalIbHBIX HHAMBUAOB. Paszmuyaior
NBOMHUKU TpOCThie (puUcyHkH 6, O0; 7, a) W TMOJUCUHTETUYECKUE
(pucyHkw 6, B; 7, 0).

a 0

Pucynox 6 — JIBOWHUKOBBIE CPACTaAHUSA:
a — MOHOKPHCTAJIJI TUTICA; O — MPOCTOM TBOWHUK TUIICA THUTIA
«JTACTOYKHUH XBOCT»; B — [IOJJUCUHTETUYECKUI ABOMHUK IIJIarMOKJIa3a

B



PucyHok 7 — JIBOMHUKHU TPOpaCTaHUA:
a — IMPOCTOM ABOMHUK IPOPACTAHMS TETPAIAPUUECKUX
KpUCTaIIOB casepuTa; 6 — MOJTMCUHTETUICCKUNA TBOWHUK
IIPOpacTaHus MATU OKTa3POB MAarHETUTA

IMapajutesbHbIe cpacTaHus (PUCYHOK §) 00pa3yroTcs B Mpolecce
r€OMETPUUECKOTO OTOOpa pacTyIIUX B CTECHEHHBIX  YCIOBHUAX
KpUcTaJuioB. B mpoliecce pocra, compukacascb Jpyr C JIpyTroM,
BBDKUBAIOT KPUCTAJUIBI TOJIBKO B TOM ClIydae, €CJIM OHU OPUCHTHPOBAHBI
CyONeprneHIUKYJISIPHO K MOBEPXHOCTH HApaCTaHHUS U CyOmapauieIbHO

APYyT ApYyTy.
[Ipumepom  cyOmapanienpbHOTO  CpacTaHUS  MHHEPaTbHBIX
VHIUBHUAOB  SBIKKOTCA  JPy3bl. /Ipy3a — 3TO  3aKOHOMEPHOE

cyOmapasnienbHOe CcpacTaHWe MHUHEPAIOB, BO3HHUKIIEE B IPOIECCE
reoMeTpuyYecKoro ordopa npu ux pocre (pucyHok 9, 10). Kpucramib
JIpy3bl HapacTalOT Ha MHUHEPAJIbHbIE CTEHKU KaKOW-TMOO TOJIOCTH.
BepxHsst yacTh KpUCTALIIOB JIpy3bl HAMOMOP(PHA M1 MHOTOIpaHHa.

Pucynok 8 — IlapamienbHbie cpacTaHus
IECTOBATHIX KpUCTaIoB KopyHaa (0,3 HaTyp. Bel.)
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Pucynoxk 9 — Cxema reoMeTpu4ecKoro 0Toopa npu
IPYy30BOM HAPACTAaHUU MUHEPAJIOB

Pucynok 10 — /Ipy30BbIe cpacTanus:
a —IréMaTuTa, 0— Maric€TuTa; B — KBapla 1M KaJlbIluTa

Paouanvro-nyuucmoie cpacmanus (cepomutsl) oOpazyrTcsS B
mpolecce TEOMETPUUECKOro O0TOOpa MHUHEpPAIbHBIX  WHIUBUJIOB,
pacTyIMX U3 OJHOTO IIEHTpa M0 HAMPABJICHHUIO K IIIAPOBOM MOBEPXHOCTH
(pucynok 11). BcerpewaroTcs TakXKe KOHYEHMPUUECKU-30HATIbHbLIE
cheponutsl (Hampumep, kemuyr). B 3aBucuMocTd OT pa3MepoB
cheponutsl aenarcs Ha: ooiauThl (d < 5 Mm), muzonutel (d > 5 MMm),
koHkperuu (d > 20 mm).

Pucynok 11 — PagnanbHo-y4rcThie CPEpOTUTHI:
a — UEOJIUTHI; O — acCTPOPUIUTHI

1.1.2 Texcmypa munepanoe. Tekcrypa XxapaktepuszyeT (opmy,
pasMepbl M XapakTep CpacTaHUs MHMHEPAJbHBLIX arperaros,
OTJIMYAIOIIMUXCS JUOO0 MHUHEpAJbHBIM COCTAaBOM, JUOO CTPYKTYpOH, B
MacCCHUBE PY/bl, IIJIaKa WM TOPHON MOPO/IbI.

11



[To hopme MUHEpaATBHBIX arperaToB TEKCTypa MOXKET OBITh:

1) MaccuBHAasI UM OTHOPOAHAS — COCTOUT U3 OJMHAKOBBIX MO (hopMme
U pa3MepaM arperaroB OJHOTO MHUHEpPaJIbHOTO BHJA WM
PaBHOMEPHO BKpPAIJIEHHBIX Pa3HBIX MUHEPAJIOB (PUCYHOK 12);

2) mosiocyaras — oOpazyeTcs Npu PUTMUYHON KpUCTAIIM3AIUU,
XapakTepHa JJIsl arperaroB, KPUCTAJUIM3YIOIIUXCA U3 paciljiaBa WM
Opu  MEPEeKPUCTALIM3ALUM B TBEPJAOM  COCTOSSHUM  TIpU
metamopduszme (pucyHok 13, a, 0);

3) caoucTas — oOpa3yeTcs MpU 0CaIKOOTIOKEHUH (PUCYHOK 13, B - €),
XapakTepHa JJIsl PIXJIbIX MUHEPAIbHBIX arperatoB WM MUHEPAJIOB,
OTJIO)KUBIIUXCA B  PBIXJIOM COCTOSIHUM, HO  BIIOCIIEJICTBUU
3alleMEHTHUPOBABIIMXCS, B CBOIO OYEPE/Ib ICTUTCA HA:

a. mapajlyIeIbHO-CIIOUCTas — MOIIHOCTh CJIOSl HA BCEM MPOTSHKEHUU
OJINHAKOBA;

b. TOpU30HTAILHO-CIIOUCTAS;

C. HaKJIIOHHO-CJIOUCTAas;

d. KococyoncTasi — MOUTHOCTh CJI0SI B Pa3HBIX yUacTKax pa3jiuyHasi,
NPOUCXOJUT  BBIKIMHUBAHME  CJIOSI B ONPEAEICHHOM
HaIpaBJICHUY;

€. BOJIHMCTO-CJIOMCTAS;

f. mepucro-cmoucrtas —  oOpasyercs Tpu  TypOyJEHTHOM
OCAQXKJICHHH;

g. TIPEPBIBUCTO-CIIOUCTAS;

4) BKpPAIIEHHO-NIATHUCTAsA — COCTOUT M3 CPEAbl - OCHOBHON MaccChl
MUHEPAJIOB W TMPUMECHBIX MHUHEPAIbHBIX BKJIIOUYEHUN, KOTOpbIC
MOTYT  TPEACTaBIATh COOOM  BKpAarUICHUST MOHOKPHCTAJIIOB
OPUMECHOTO MHUHEpaja WM MSATHUCTHIE MOJUKPUCTAIIMYECKUE
CKOIUIeHUs (pUCYHOK 14);

5) Tekctypsl gedopmanuii (HapyueHUN ):

a. TPEIMHHbIC — B MUHEPAILHOM arperate oOpa3yroTcsl TPEIIUHBI,
KOTOpbIE MOTYT OBITh MapAJJICIBHBIMHM, CKPEIICHHBIMH,
0o0pa3oBbIBaTh CETKY, TIOKPHIBAIOIIYI0O BECh MHHEPAIbHBIN
arperar " Jip., pUCyHOK 15;

b. IPOKUIIKOBBIE (TpelHBI 3aM0JIHEHBI MUHEpaIbHbIM
BEIIIECTBOM), PUCYHOK 16;

c. Opekune (OCTpOyroJibHbIE OOJIOMKHU, CIIEMEHTUPOBAHHBIE OoJiee
MO3IHUM MHWHEPAJIbHBIM BEILIECTBOM), MPOKUIKOBBIE YacTO
NepPeXoIAT B OPEKUUEBBIE TEKCTYPHI;
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d. xoHrinoMeparsl (KpynmHOOOJOMOYHBIA OKaTaHHBIA Marepual,

CLUEMEHTUPOBAHHbIN TJIMHUCTBIM W KapOOHATHBIM
MUHEpAJIbHBIM arperaTom);
6) ko/uioMopdHasi WM METAKOJLUIOMAHASI — XapaKTepU3yeTcs

CKPBITOKPUCTAJUIMYECKOM  CTPYKTYpOM W TOCIOMHOW WM
KOHILIEHTPUYECKHU-TIOCIIONHON TEKCTypoil (HAaTE€YHBbIE CTPYKTYpHI:
COCYJIbKH, HAIUJIBIBBI, CTAJIAKTUTHI B TEIlIepax U Jp.), pPUCYHOK 17.

q EREESS _ :
Pucynok 12 — MaccuBHast TeKCTypa:
a — MarHeTUTOBas pyaa; O — CEpIeHTUHUT

a
Pucynok 13 — Ilonocuaras u cioucrast TEKCTYpHI:
a — MapaJuICIIbHO-II0JIOCYAaTasd, 0— HEsACHO-ITIOJIOCHAaTas,

B — I1apaJlJICJIbHO- U KOCO-CJIOUCTAd; I' — Pa3MbITO-CJIOUCTAA,
A — BOJIHHUCTO-CJIOUCTAaA, € — CMCIICHO-CJIIOUCTAasd
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PucyHnok 16 — IIpoXuiIKoBbIE TEKCTYPBI
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Pucynox 17 — Hareunsie TeCTypBI

1.2 Onruyeckue CBONCTBA MUHEPAJIOB

1.2.1 I]leem munepanos. Oxkpacka MUHEPAJIOB HEBOJIBLHO OpocaeTcs
B IJ1a3a MpHU MIEPBOM K€ 3HAKOMCTBE C HUIMHU U TIOTOMY SIBJISIETCS OJTHUM
13 BOKXHEHUIIMX CBOMCTB. B MUHEpanax pa3iandaroT TpU poja OKPaCOK I10
MPOUCXOXKACHUIO:  HAUOXPOMATHYECKYIO,  AINIOXPOMATHYECKYID U
MCeBAOXpOMATHYECKY0. [[BeT MmHepama oOyciaoBieH H30MpaTeIbHON
MOTJIOMIAIOIIEH U OTpaXKarollleil CIOCOOHOCThIO MUHEpAJIa K U3JTYYEHUIO
Pa3HOU YaCTOTHI U JJIMHBI CBETOBOM BOJIHBI.

NanoxpomaTtuyeckasi oOkKpacka OOYCIOBJI€HA  XHMHUYECKUM
COCTaBOM M KPHUCTAJUIMYECKON CTPYKTYpoW muHepaia. Tak, Hampumep,
yepHblil marnetut (FeFe,0,), xxentsoiii muput (Fe,S), kpacHass KHHOBaph
(HgS), 3enensiit Mmanaxur, CHHHE a3ypuT U JIa3ypuT U T. 1.

AJJIOXpOMATHYECKAs  OKpacka  OOYCIIOBJIIEHA  MPUMECHIO
Kpacaiux BemecTB win Xpomodop. K HHUM OTHOCATCS MeETaslibl
nepemenHoi BajeHTtHoctH: Ti, V, Cr, Mn, Fe, Co, Ni — ajiemMeHTHI
ceMEMCTBa JKee3a, Tak ke B MeHbIlel crenenu — W, Mo, U, Cu.

Okpacka HEKOTOPBHIX MHHEPAJIOB MOXET OBITh CBsI3aHA C
U3MEHEHUEM OJIHOPOJHOCTH CTPOCHMSI KPHUCTAUIMYECKUX PEIIETOK B
CBSI3U C HX PpPAJAUAIMOHHBIM  OOJYUYEHHMEM WIM HU3MEHEHUEM
AIEKTPOCTATUIECKOTO COCTOSIHUSI MOHOB, CITIOCOOHBIX TIPEBpaIaThCs MO/
BJIUSIHUEM T€X WJIM WHBIX NPUYMH B HEUTpAJIbHBIC WU BO30YKICHHBIC
(c1abo 3apsiKEHHBIC) aATOMBI.

3a4acTyro OJMH M TOT K€ MUHEpasl ObIBA€T OKpAIlEH B Pa3IUYHbIC
1BeTa U oTTeHKU. Hampumep, kBapil, 0OBIYHO OECIIBETHBI COBEPIIICHHO
npo3payuHblii (TOpHBIM XpycCTajib), OBIBAET OKpalleH B (PUOJIETOBBIN
(aMeTHuCT), pO30BBIN, KEATO-OyphId (OT OKHCIIOB JKeJe3a), 30JI0TUCThIN
(UMTpHUH), Cepblil WM JbIMYATHI (payXxToma3), TyCTOM YepHBIN
(MOpHOH), HAaKOHEIL, B MOJIOYHO-O€NbIM 1BeTa. TakKuMH K€ CBOMCTBaAMHU
U3MEHEHHs IBeTa o0JagaeT KameHHass coyib. Okpacka B TakHUX
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MHUHEpajlax CBsSI3aHA C  [OCTOPOHHUMHM  TOHKO  pPacCESHHBIMHU
MEXaHUYECKUMHU TPUMECSIMU, OKPAILICHHBIMU B TOT WJIA UHOW I[BET. DTHU
KpacsIllie BeIeCTBa MOTYT OBITh MPEACTABICHBI KaK HEOPTraHUYECKUMH,
TaK W OPTraHWYECKUMU COETUHEHUsIMU. YacTo ObIBa€T J10OCTATOYHO
COBEPIICHHO HUYTOXHOTO KOJIMYECTBA UX, YTOOBI BHI3BATh MHTCHCUBHOE
OKpallMBaHWE OECI[BETHBIX MHUHEPAJIOB, MPUYEM OKpAaCKa 3aBUCHUT HE
TOJBKO OT KOJWYECTBA, HO U OT CTENEHU JAUCIEPCHOCTH ITHUX BEIIECTB.
[TogoOHbBIE OKpacKH, HE 3aBHUCSIIME OT XUMHUYECKOM MPHUPOILI CaMOTO
MHUHEpPAJIa, HOCAT HA3BAHUE aLloxpomamuyeckux (TO €CThb YY¥KIBIX
caMUM MHHEpAJIaM).

B HEKOTOpBIX MPO3pavyHbIX MUHEpaTaX UHOTAa HAOIIOAAeTCs «Urpa
LIBETOBY», OOYCJIOBJICHHAs! MHTEPPEpPEHIIMEN MaJal0IIer0 CBETa B CBS3H C
OTPaXCHUEM €r0 OT BHYTPEHHUX MOBEPXHOCTEW, TPEIIMH CIAaWHOCTH,
WHOT/Ia OT TIOBEPXHOCTU KakKux-TuOo BkiItoueHuu. I[IpexpacHbiM
MIPUMEPOM JIOKHOM OKPACKH MOXKET CIYKWUTh IOJICJIOYHbIA KaMEHb
1a0pagopuT, B KOTOPOM, OCOOEHHO Ha MOJIMPOBAHHBIX IJIOCKOCTSIX MPHU
HEKOTOPBIX yIJIaX MOBOPOTA, BCIBIXMBAIOT MECTAMU KPACUBBIE CUHHUE U
3eJICHbIC TIEPEJIMBBI, 00YCIIOBJICHHBIE COBEPIIEHHON CHalfHOCThIO, BIOJb
KOTOPOH BBIJICTUINCH TOHYAMIINE IJIACTUHKU WibMeHUTA. [1o100HBIC
CBOMCTBA MUHEPAJIOB HA3bIBAIOT MCEBAOXPOMATU3IMOM.

1.2.2 IJgem uepmot. 1log >3TUM TEPMUHOM MOAPA3YMEBACTCS IIBET
TOHKOI'O0 TOpPOIIKAa MHUHEpaJd. DTOT IMOPOLIOK JIETKO MOJYYHUTh, €CIHU
MPOBECTH MCIBITYEMBIM MHUHEPAJIOM YEPTYy Ha MATOBOW MOBEPXHOCTH
dapdopoBoit minactuHku. Ilopomrok momydaercss B BHjAE cjela Ha
IJIACTUHKE, OKPAIIEHHOTO B TOT WM WHOW IBET, XAPAKTEPHBIN IS
JaHHOTO MHHEpaja. OTOT TMPU3HAK II0 CPABHEHUID C OKPAaCKOM
MUHEpAJIOB SIBJIAETCS TOpa3/io 0oJiee MOCTOSHHBIM, a, CJIEIOBATENIbHO, U
0oJiee HAJIe)KHBIM JIMATHOCTUYECKUM MpU3HAKOM. L[[BET uepThl B psijie
CJIy4aeB COBIIAJIAE€T C IIBETOM caMOro MuHepaia (y KHHOBapu OKpacka U
LBET YEpPTHl KPACHBIE, Y MATHETUTA — YEPHBIE, Y Ja3ypuUTa — CUHUE, U T.
7.), HO MOKET U PE3KO OTJIMYATHCS (Y TeMaTUTa IBET KPUCTAUIMYECKOTO
MUHEpaJIa CTaJIbHO-CEPhI WM YEPHBIM, a YepTa KpacHas, y MUpuTa —
IBET MUHEpAJIa JKEJIThIN, a uepTa YepHas u T. I1.).

1.2.3 bneck. bineck — 23T0 oOTpaxaTelbHas CIOCOOHOCTH
MuHepanoB. [lagarommii Ha MHMHEpam CBETOBOM MOTOK YacCThIO
oTOpachIBaeTCsl Hazaj, MPUYEM YacTOoTa KOJeOaHWl He mpeTepreBacT
U3MEHEHUN. OTOT OTPAXKEHHBIA CBET CO3/Ia€T BIICUATIICHUE OJecka
MuHepana. THTeHCUBHOCTh OJiecKa, TO €CTh KOJIMYECTBO OTPaKEHHOTO
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CBETa, TeM OOJIbIlIe, YEM pe3ue pasHHUIla MEKIYy CKOPOCTSIMHU CBETa IMPHU
MEepPEX0J€ €ro B KPUCTALIMYECKYIO Cpely, TO €CTb 4eM OoJblie
MoKa3aTeslb MpEeJIOMJICHUs MHUHepaja. bjaeck He 3aBUCHUT OT OKpacKu
MuHepana. IlpuHATa cremyromas IIKajga WHTEHCHUBHOCTH OJiecka
MUHEPAJIOB:

o CmeknsaHHbIl Oneck CBOWCTBEH MHUHEpalaM C TOKa3aresieM
npenomiieHus n = 1,3-1,9. OtpaxkarenbHass CHOCOOHOCTH HIPHU
creknssHHOM Osecke meHee 10 %. Croma otHocsTces nen (n = 1,309),
kpuonut (n = 1,34-1,36), dmrooput (n = 1,43), xBapn (n = 1,544),
MHOTOYHMCJICHHBIE TaJIOUHBIC COCIUHEHHS, KapOOHAThI, CyIb(aThl,
CUJIMKAThl U JPYTHe KUCIOPOIHBIC COJM; 3aKAaHUYMBAETCS STOT P
TaKUMHM MUHEpaJIaMu, Kak mmnuHens (n = 1,73), kopyun (n = 1,77) u
rpaHatel (n 10 1,84).

o Anma3znvili O1ecKk XapaKTEpeH MJii MHUHEPAJIOB C TOKa3aresieM
npenomiieHus n = 1,9-2,6. OtpaxareiabHass CHOCOOHOCTH TP
anma3zHoM Onecke oT 11 mo 20 %. B kadectBe mpumepoB croja
clIeayeT OTHeCTH: IupkoH (rn = 1,92-1,96), kaccuteput (n = 1,99-
2,09), camopoaHas cepa C aJiMa3HbIM OJIECKOM Ha IIJIOCKOCTSX
rpadeit (n = 2,04), chanepur (n = 2,3-2,4), anmaz (n = 2,4-2,46),

rpuHOKUT (n = 2.,5), pytun (n = 2,62), 4dacto oOJanaronun
MOJIYMETAJITUYECKUM OJIECKOM, CBOMCTBEHHBIM T'yCTOOKPAIICHHBIM
Pa3HOCTSAM.

o [lonymemannuyeckuti 6ieck — I MPO3PAYHBIX U MOTYITPO3PAYHBIX
MUHEpaJIOB ¢ Moka3zaTeseM npenomiienus (ais Li-ceeta) n = 2,6-3,0.
OTpakatesbHasi CIOCOOHOCTh MPHU MOJYMETAUIMYECKOM OJIeCKE OT
20 no 25 %. Hanpumep, anabanaud (n = 2,7), kynput (n = 2,85),
KHHOBaph (n =2,91).

o Memannuveckuii Oneck - JUIi MHUHEPAIOB C IOKa3aTeIsIMU
npenomiienuss n  Beimie 3. OTpaxkarenbHas CHOCOOHOCTh TIPH
MeTaiueckoM Ojecke Oonee 25 %. B mopsake Bo3pacraroriei
oTpakaTelabHOU crocoOHocTu: rematutr (r = 3,01), mUpoOIO3UT
KPUCTAJUTMYECKUM, MOJUOJAEHUT, MUPPOTUT, AaHTUMOHUT, TAJICHHUT,
XaJIbKOMUPUT, TUPUT, APCEHONMUPUT, BUCMYT U JIp.

DOTH dYeThIpe OCHOBHBIX OJ€CKa B 3aBHCHMOCTH OT CTPYKTYPBI
MOBEPXHOCTH MHUHEpajga MMEIOT Pa3HOBUIHOCTH, YyKa3aHHbIE B
tabmuue 2.
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Tabnuia 2 — PasHoBUIHOCTH OJiecKa

CrpyKkTypa NOBEpXHOCTH PasnoBugHOCTH Oecka
COBEPLICHHO IJIaJKas 3€pPKaAJIbHBIN
IepoxoBaTas MATOBBIN
3EepHUCTAsI CaxapOBUIHBIN
BOJIOKHUCTAsI HIEJIKOBUCTBIN
cIoucCTast epJIaMyTPOBBIN
MMOBEPXHOCTh PACTBOPEHHAS, | )KUPHBIN, BOCKOBOM, MACISTHUCTBIN
OIUIaBJICHHAS

1.2.4 Ilpo3paunocmes. 11po3padHOCTb — 3TO CIIOCOOHOCTH
MUHEepaJja MpoIyCcKaTh Jy4d BUAUMOro crekTpa. Paznuyator
MpO3payHbIe, MOIYNPO3pPayHbIe U HEMPO3PAUYHbIC MUHEPAJIBI.

1.3 Mexannuyeckue CBOMCTBAa MUHEPAJIOB

1.3.1 Cnatinocme u  wuzaom.  CHAHOCTBIO  HA3BIBACTCSA
CIIOCOOHOCTh KPUCTAJIOB U KPUCTAUIMYECKUX 3E€PEH PaCKAIbIBATHCS
WM  PacHIEIUIATBCS IO  OMNPEACIICHHBIM  KpUCTauiorpadu4ecKum
HaIpaBJI€HUAM. DTO CBOMCTBO OOYCJIOBJIEHO PEMIETYATHIM CTPOECHUEM
kpuctaioB. Ilpu ynape MuHEpan pacKalbIBa€TCSd MO IJIOCKOCTSIM,
COOTBETCTBYIOLIMM IUIOCKMM CETKAM C MaKCHUMAaJbHOU PETUKYISPHOU
MJIOTHOCTBHIO U OCJIa0JEHHBIMU MEKIUIOCKOCTHBIMU CBSI3sIMU. CITailHOCTh
HE 3aBUCUT OT BHEIIHEH (QopMbl MHUHEpalia, Y POMOO3IPHUUYECKUX,
CKUICHODIPUYECKUX U NPU3MATHYECKUX KPUCTALIOB WM 3€pEH
KaJblIUTa BCErja HaOII0JaeTCsl CIaiHOCTh 1Mo poM003apy. CnaltHOCTh
SBJISIETCS] XapaKTEPHBIM IPU3HAKOM IIPU TUATHOCTHUKE MUHEpaa.

ITo creneHu COBEPIIEHCTBA CIAMHOW TOBEPXHOCTHU PA3INYarOT:

e CmaitHOCTh 6ecbma cosepuiennas (cnrona, xyoputhl). Kpucrtamn
CIIOCOOEH PaCIICTUISITECS HA TOHKUE JIMCTOYKU C 3€PKAJIBHO TJIAIKON
NOBEepXHOCTHIO. [oyuuTh U37I0M MHAYE Kak MO CHAWHOCTH BEChMa
TPYAHO.

e CmnaitHOCTh cogepuiennas (KadblUT, TAICHUT, raauT u Ap.). [lpu
yAape MOJIOTKOM BCErjla IMOJy4aroTCsl BBIKOJKH 1O CHAWHOCTH,
BHEIIIHE OYE€Hb HAMOMHUHAIOIIME HACTOAIIUE KpucTtaibl. OIHAKO
criaiiHasi MOBEPXHOCTh 3€pKajibHasi, HO TOHKO CJIOMCTAA.

e CmaitHOCTh cpeonss (TIaruokjas, OpTOKiIa3, poroBas OOMaHKa U
np.). Ha oOmoMkax MHUHEpaOB OTYETIMBO HAOJIOJAIOTCS Kak
IUIOCKOCTH CIIAMHOCTH, TaK WM HEPOBHBIE HU3JIOMBI IO CIIyYalHbIM
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HarnpaBieHusM. CTPYKTypa CIIailHOW MOBEPXHOCTH rpy0o cioucras,
CTyIICHYaTas.

e CrnailHOCTb Hecosepuiennas (amaTUT, KacCCUTEPUT, CaMOPOJIHAs
cepa, OoJUBMH U Jip.). CHailHble IUIOCKOCTH OOHapYy>KMBAIOTCS C
TPYJIOM, MX TPUXOJIUTCA UCKaTh Ha 00JIOMKE MHHepana. M3momel
pacrnpoCTpaHeHbl U, KaK MPaBWJIO, MPEACTABIAIOT COOOM HEPOBHBIC
MTOBEPXHOCTH.

e CHmallHOCTh 6ecbMa Heco8epuieHHAas, TO €CTb NPAKTUYECKH
OTCYTCTBYET (KOPYHJ, 30J0TO, IUIaTWHA, MarHetut u Jp.). OHa
OOHapyXUBaeTCsI B HUCKIIOYUTEIBHBIX CIOydasx B  ¢opme
OTPAHMYEHHBIX IO IUIOLIAJW POBHBIX INIOCKOCTEW. MuHepansl ¢
TaKO#l CMalHOCThIO OOBIYHO MMEIOT PAKOBUCTBIM U3JIOM, MOXOXKUU
Ha IIOBEPXHOCTh PAKOBHHBI C KOHUECHTPUYECKH PACXOIAIINMUCS
CIOSIMM.

1.3.2 Teepoocms. TBEepIOCTH — 3TO CIIOCOOHOCTH MUHEpaja
MPOTUBOCTOSATH BHEAPSIONMIEMY WM [JapPAIaroIIEMy BO3AEHCTBUIO
JPYroro 3TAJIOHHOTO MO TBEPJIOCTA MUHEpaa.

B 00bIuHON MUHEpaIOrHYeCcKoM MpaKTUKE MPUMEHSIETCSl Hanboee
MpPOCTOM  CcrMoco0 OmpeAesieHUuss TBEPJAOCTH IapallaHueM  OJIHOTO
MUHEpaJIa IPyTUM, TO €CTh YCTaHABIMBAETCSI OTHOCUTEIbHASI TBEPAOCTh
MHHEPAIOB. I OLIEHKM 3TOM TBEPIAOCTH NMPUHUMAETCA Kana Mooca,
MpEJCTAaBICHHAsT  JIECAThIO  MHUHEpallaMM, M3 KOTOPBIX  Ka)XIbIi
MOCJEAYIONUI CBOMM OCTPbIM KOHIIOM IlapamnaeT Bce Mpeapayiue. 3a
ATAJOHbl ATOM MIKAJIbl MPHUHSITHI CIEAYIOIIAE MHUHEPAIbl B MOPSJIKE
TBepaocty ot 1 10 10 Ganios:

1. (8§ HV) - Tanbk — MArye Koxu

2. (50 HV) - rumc — Msrye HOrTs

3. (170 HV) - xanpuur

4. (190 HV) - darooput

5. (550 HV) - anaTut — paBeH CTEKIIy U CTAIbHOMY HOXY

6. (800 HV) - oprokia3

7.(1100 HV) - xBap11

8. (1400 HV) - Tonas

9.(2100 HV) - xopyH[

10. (12500 HV) - anma3

OnpeneneHre TBEPAOCTH HCCIEAYEMOTO MHUHEpPAIA MPOU3BOIUTCS
MyTEM YCTAHOBJICHUS, KAaKOM M3 ATaJOHHBIX MHUHEPAJIOB OH IlapamacT
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nocieaauM. Hanmpumep, ecinu ucciieyeMblii MUHEpas Ijaparnaet anaTur,
a caM IapamaeTcs OpPTOKJIa30M, TO 3TO 3HAYMUT, YTO €ro TBEPIOCTh
3aKJIF0YAETCS MEXTY S U 6.

1.4 IIpo4ue cBOMCTBAa MMHEPAJIOB

CyuiecTByeT 04eHb HEMHOTO MUHEPATIOB, KOTOPBIE 00Jaal0T SIBHO
BBIPa)KEHHBIMU MACHUMHLIMU Ce0OUCMBAMU. CunpHbIMU
deppoMarHUTHHIMA ~ CBOMCTBaMH oOnagaeT wmarHetuT — FeFe,O,.
Musnepasibl  co ClIaObIMM  TTAapaMarHUTHBIMU ~ CBOMCTBAMH  JIETKO
MPUTATUBAIOTCA MarHuToM (OelHbIE CEpoll pPa3HOCTH IHUPPOTHUHA).
JIlnaMarHUTHBIM MHHEPAIOM, OTTAJIKHUBAIOIIUMCS MArHUTOM, SIBJISIETCS
chanepur. McnblTaHMe Ha MarHUTHOCTh IPOU3BOAUTCSA C TOMOIIBIO
CBOOOJHO BpaIllAlOIIEHCs] MArHUTHOM CTpENIKH, K KOHIAM KOTOPOM
MOJHOCHUTCS UCTIBITYEMbI 00pasell.

3anax, wu3naBaeMblii HEKOTOPHIMH MHUHEpAIaMU TPU yJape WU
pasjioMe, MHOT/Ia YKa3bIBA€T HA MPUCYTCTBUE T€X WJIM MUHBIX 3JIEMEHTOB
B pyne. Hampumep, camoponHblii MbIIIbIK, apceHonuputT (FeAsS) u
HEKOTOpbIC APYTH€ apCeHUAbl METAUIOB MPU PE3KOM yAape H3Jal0T
XapaKkTepHbIM YECHOYHBIM «3amax MbIIIbSIKa», OCOOEHHO CHJIBHO
YyBCTBYEMBIN MpU HArpeBaHUM W MpOKaIMBaHWU Ha orHe. HedtsHbie
ra3bl 4acTO COJAEPKaT CEpOBOAOPOA, 00IANAIONININ TaKKE XapaKTEPHbIM
3aMaxoM.

Hekotopeie MuHeEpanbl, OCOOEHHO B TMOPOIIKOBATBHIX Maccax,
WHOT/A JIETKO Y3HAIOTCS Ha owjyns. TallbK Ha OIIYNb KaXKETCS >KUPHBIM,
YeM OTJIMYAETCS OT MOXOXKEr0 HAa HEr0 NUPOPUILIUTA.

[Ipn omnpeneneHnM KadyecTBa HEKOTOPBIX MOJE3HBIX HCKOMAEMBIX,
yHooTpeOasieMblX B THUILY, NPUOETAIOT K B6KYCOBbIM OWLYUJCHUSM,
HalpuMmep TaIUT 00JialaeT HOPMAIbHO COJIEHBIM, a MOXOXWW Ha HETro
CUJIbBUH - TOPHKO COJIEHBIM BKYCOM.

KapOoHatsl, moXoXKue Apyr Ha Apyra, MOKHO JUArHOCTUPOBATH 110
peakyuu ¢ COAAHOU KUCIOMOU: KaIbIUT OYpHO BCKHUIIAET, TOJIOMHT
pearupyeT TOJIbKO B BUJIE MMOPOIIKA, MAarHE3UT HE BCTYMAET B PEAKIIHUIO.

Yoenvnoiii 6ec MuHepana — 3To Oe3pa3MepHas €IUHULA, paBHas
OTHOIIIEHUIO IUIOTHOCTH MHHEpaJa K IUIOTHOCTH BOJBlL. PynHbie
MUHEpaJbl, COACPKAIINE TSXKEIbIE JIEMEHTHI, KaK MPaBUIIO, 001adatoT
BBICOKMM YJICJIbHBIM BECOM. DBOJbIINM yJEIbHBIM BECOM OO0JaIal0T
MUHEPAIBl C METAUIMYECKUM U TMOJYMETAUIMYECKUM  OJECKOM.
MuHepasibl O CTEKISHHBIM OJIECKOM OOBIYHO MMEIOT Majiblil yAeIbHBIN
Bec. Mckimouenue cocraniset 6aput BaSO,.
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2  HNCXOJIHBIE JAHHBIE

Jlnst  BeImosiHEHWs  jabopaTopHO  paboThl  «OmnpeneneHue
MUHEPAJIOB» KaXJIOMY CTYJCHTY BBIIACTCS JI€BITh MHHEPAIbHBIX
obOpasioB. OOpa3nbpl MOTYT COCTOATh W3 OJHOTO, JBYX H Ooliee
MUHEpaJIOB. 3ajlaya CTyJEHTa 3aKJII0YaeTcs B MOAPOOHOM OMHCAHWH U
OTpeIeTICHUH BCEX MUHEPAJIOB, BXOSIIUX B COCTaB 00pa3IloB.

JIiss omucaHus MHHEpANIOB CTyACHTaM Ha Kadeape BBIIAIOTCS:
ATAJIOHHAS ITKaJla TBEPJOCTH, pa30aBJICHHAS COJIsSHAs KHCJIOTa, KOMIIAc
JUIS TAATHOCTHKU MAarHUTHBIX CBOMCTB MUHEPAJIOB, JIyIa IS H3yYCHUS
CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH MHUHEPAIBbHBIX HWHIAWUBUIOB U
arperaroB, (apdopoBas Jo04YKa IS ONpPECICHUs LBETA YE€PThl WIH
I[BETa MUHEpaJIa B TIOPOIIIKE.

3 NOPAJOK BbBIIIOJIHEHUA PABOTbI

JlnarHocTUpOBaTh MUHEPAIbHBIE oOpas3iibl HE00X0IUMO
mocjae0BaTeNbHO. TOIBKO MOCe TOro, KaK OMKMCAIN M OMPEICIINIA BCe
MUHEpaJIbl TepBOro oOpas3ila M 3allUTHUIN €ro, MOXKHO IMEpPEeXOIUTh K
JUArHOCTUKE CIIETYIOIIETO.

N3yuyeHne ONTHYECKUX CBOMCTB MHUHEpala, TMPEXKIEC BCETO,
HEO00XO0IMMO HAYHMHATH C OMPEJETCHUS I[BETA CO BCEMU €TI0 OTTEHKaMH U
1BeTa 4epThl MUHepaya. [lanee ciemyeT ompeneauTb OCHOBHOM OJIECK,
3aBUCSIIMN OT IOKa3aTessl MPeIoOMIICHUS MUHEpalia, U Pa3HOBUIHOCTh
0Jiecka, 3aBUCSIIYIO0 OT CTPYKTYPbI IOBEPXHOCTH MUHEpAJIA.

Jlns  omnpeneneHWss TBEPAOCTH MHUHEpaja CHayajga HYXKHO
BOCIIOJIb30BAThCSI CTEKJIOM, CTaJIbHBIM HOXXOM WJIM HIJIOM, TBEPAOCTh
KOTOPBIX cocTaBiigeT 5 OamioB mo mkaide Maoca. Eciu uccnegyembrit
MHUHEpaJI LapamaeT CTEKJIO0, HO HE IapamnaeTcs WIJIOW, 3HAYUT, €ro
TBEPAOCTh Oojbllie 5 OaioB, €clid HET — MeHbIne 5 OamnoB. Ilocie
ATOr0 MOXXHO BOCIIOJIb30BATHCS JTAJOHHOM WIKAJOW TBEPAOCTH U
aHAJIOTMYHO, TOJBKO HCIOJIb3ysl BMECTO CTEKJIA 3TAJOHHBIE MUHEpAJbI,
HanboJiee TOYHO OMpPESIUTh TBEPAOCTh. EcCiu uccienyemMbiii MuHepan
HMMEET TBEPJOCTh OOJibllie 5 Oa/IoB, MpU padoTe ¢ ITATOHHOM ITKaAIOMN
clielyeT HauMHaTh C MUHEpaja ¢ TBEPJOCThIO 6 OaJIOB — C OPTOKJIa3a.
Ecnu uzydaemblii oOpasell morapamnaeT opTokia3, 3Ha4YuT, OH TBEpKE, U
najee ciaeayer paboTaTh ¢ KBaplieM, TBEPJAOCTh KoToporo 7 6amioB. 1
TaKk J0 T€X MOp, MOKa HE JOWAETE 10 MHUHEpaia IIKajlbl, KOTOPBIA
noraparaeT Bail obOpasell. Hanmpumep, onpenenunsivu, 4To UCCIEAyEMbIi
MUHEpaJ I[apanaeT OpTOKJIa3 ¢ TBEPAOCThIO 6 OasioB, HO Ijaparnaercs
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KBapleM C TBEPAOCTbIO 7 OaJIOB, TOr/AAa TBEPAOCTh HCCIETYEMOTO
MHHEpaja cocTtaBisier 6-7 unu 6,5 O6amnoB. Eciu m3ydaemslii oOpaszery
OJIHOBPEMEHHO IlapamaeT M caM Laparnaercs 3TAJIOHHBIM MHUHEPAJIOM,
3HAYUT, UX TBEPJOCTh OJMHAKOBA.

Janee cnenyer nmeperTy K AUArHOCTUKE CHAHOCTH MHUHEpaia IO
dbopme cHaiHbIX OOJOMKOB M CTEIEHH COBEPIICHCTBA CIAMHOM
MOBEPXHOCTH.

3aTeM Yy TEMHOLBETHBIX MHUHEPAJIOB MPOBEPUTH HAIWYUE
MarHUTHBIX CBOMCTB. CBeTible MHHEpPAJIbl CJEAyeT MPOBEPUTH Ha
peakIuio ¢ pa3daBiieHHOW coJjisHOW kucimoTod. Takke HEO0OXOauMO
U3YUYHUTh IUIOTHOCTh WJIM YJEIbHBIM BEC MHUHEpaJa, a TAKXKE HAIU4YUE
IIPOYMX CBOMCTB — 3araxa, B UICKJIFOUUTENbHBIX CIy4yasx BKyca.

ITocne 3TOro MOXXHO HPUCTYIUTh K OMUCAHUIO €r0 CTPYKTYpPHI U
TeKcTypbl. Ha 3T0 HeoOxoaumMo 00patuth 0co00€ BHUMAHHE, TOCKOIBKY
onucanue (PopMbl KPUCTAIIIOB TPeOyeT BHUMATEIHLHOI'O HCCIIECIOBAHUS
oOpaslla, W WIrpaeT BEChbMa 3HAYUMYIO JIMATHOCTUYECKYID U
TEXHOJOTHYECKYIO.

B nmnpouecce auarHOCTUKM MHUHEpalla HEOOXOIWMO 3arloOJIHAThH
COOTBETCTBYIOIIME Tpadbl TAOMMIBI OTYETa, OpUMEP OGOPMIICHUS
KOTOPOW MPEACTABICH HUXKE.

Korna onucanue BBITIOJIHEHO, HEOOXOAMMO, TOJIB3YSCh KIOUOM B
tabnuue 1 «Onpeaenuresnss MUHEPAIOBY», BBIICHUTh HA3BaHWE MUHEpaJa.
CpaBHUTH BBINOJHEHHOE OMUCAHUE C OMMCAHHUEM MUHEPAIBHOTO BHUA,
npuBeAeHHBIM B «Ormpenenurene MUHEpaaoB». Eciaum  cBOMCTBa
MUHEPAJIOB COBIIAJAIOT, 3allOJHUTh B oOT4YeTe rpadbl: MUHEpal,
XUMUYECKHM  COCTaB, TEHE3UC ©  o0JacTh  NpPUMEHEHUS B
MPOMBIIIIJIEHHOCTH.

Ecin B oOpa3ue ecTe Apyrue MUHEpasbl, TO ISl COKpAILCHUS
MOMCKOB CJIEyeT BoOcCHojib30BaThcsi rpadoit «llaparenesuc» s
OMUCaHHOTO MUHEpAJIa.

22



4 COAEP KAHUE OTYHETA

[Ipumep odopmieHus mabopatopHOr padOThI
OTIpeJIeICHEe MUHEPAJIOB) MPEACTABIICH B Ta0nuIle 3.

«Onucanue ©

Tabmuia 3 — O6pazen odpopmiieHus: 1adopaTopHoit paboThl «Onucanue
U OTpe/ieJICHHe MUHEPAJIOB)

Ne o6pazna

3/7

Munepan

Maruerur

Kampour

[Tuput

XH1M. COCTaB

FeFe,04 (Fe=72,4%)
Coneprxanue: B
o0pasiie MarHeTuTa
0,9 umu 90%;
Fe=72,4*0,9=65,16%

CaCO; (Ca0=56%)
Conepsxanue B o0pasiie:
kanpumTa 0,1 mam 10%;

Ca0=56*0,1=5,6%

FeS, Fe=46.6, S=53,4%
Conepsxanue B o0pasiie:
nuputa 0,005 nmm 0,5%;
Fe=46.6%0,005=0,23%;

S=53,4*0,005=0,24%

Orpanka Oxktasgpuyeckas Ha | OTCYTCTBYET [TenTaronmonexa-
KpUCTaJIJIaX APy3bl sApuYecKas

Crpyktypa HN3omMeTpruyHBbIi, N3omeTpuuHbIii, Envnnunsie,
KpyIHO- CPEIHE3EPHUCTHIH, HN30METPUYHBIE,
CPEIHE3EPHUCTHIMH, OecropsiI0uHO- KpYITHBIE (10 2-X MM)
Oecrops104HO- 3€pHUCTBIN B MEJIKHX OTrpaHEHHbIE
3EpHUCTBIN, ISATHUCTBIX CKOIICHUSX | KPUCTAJLIBL,
NepexoadIui Ha BKpAIlJICHHBIE B
CTCHKE T0JIOCTH B MarHeTUTOBBIN arperar
JPY30BBIN

Tekcrypa BxpamieHo-nATHUCTAs 3@ CUET €AMHUYHBIX IEHTarOHJI0AEKadAPUIECKUX
KpPYIHBIX BKpAIUIEHUI MUPUTA U JTUH30BUIHBIX ATHUCTBIX CKOIIJICHUM
KQJIbLIUTA B MATHETHUTE

[IBer UYepHslid CepoBaTo-06emblit XKentorit

I{BeT uepThl YepHblit benblii UYepHslit

bneck: [onymerannuueckuil | CTEKISHHBIN, )KUPHBIN Merannnueckui

TJIaBHBIN U , Ha TpaHsX Ha TIOBEPXHOCTH,

BTOPOCTETIEHHBIN | KpPUCTAJIJIOB IIPOTPABIIEHHOM
3€pKaAJIBHO- KHCIIOTOH, 36pKaJIbHO-
METAJUIMYECKUH 10 IIepJIAMyTPOBBINA Ha
aJIMa3Horo OJyiecka CBEXEM CIIAMHOM CKOJIE

TBeprocThb 5 3 6,5

CrnaiiHoCTb Hecosepmennas CogepieHHas 10 Hecosepmennas

pomMO0Iapy
[Ipoune cB-Ba: CunpHO MarHUTEH Bbypno pearupyer ¢ HC1 | -

[Ipumenenue I'maBHbIN ®10c B METaJUTYpruu, [IpownsBoacTBO cepHOM
KEJIE30PYIHBIN C/X, ONITHKA, CTPOUTEb- | KUCIIOTHI U KeJe3a.
MUHepa CTBO, 00pa3yeT U3BeCT- Hocwurens cepsr -
HSK (CKpPBITO-KPUCTAJUIN- | BPEIHOMN TEXHOJIOTHU-
YECKHI) U MpamMop YECKOM MpUMECH B
(KpUcTaIINYECKUI YEPHOU METAIULYypruu
3€pHHUCTHIN)
IIpumenenue Boraras (Fe = 65,4 %) manocepuucras (S = 0.24 %) npupoHo-odarocoBaH-
oOpa3ua Has (CaO = 5,6 %) MarHeTuTOBas pyJa MOXKET Oe3 arioMepanun

HCIIOJIb30BATHCA B ITPOU3BOACTBC YYyT'YHA U CTAJIN
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5 TEXHHUKA BE3OITACHOCTH

C oOpa3uaMu MUHEpaJIOB CIEAYyeT o0paliarbCsi akKypaTHO, HU B
KOEM CiTy4yae He pOHSTh U He Opocarh HX.

B nporecce omnpeneneHus TBEPAOCTH MUHEPAIIOB NPU padOTE CO
CTaJIbHBIM HOKOM, MTJIOM WM CTEKJIOM, HEOOXOAUMO OBITh MPEAETHHO
OCTOPOXHBIMH BO H30exkaHue mnope3oB u uapanud. [Ipu pabote co
CTEKJIOM HENb3s MPOBOAUTH JMATHOCTHKY, JAep’Ka CTEKIO B pYKe,
MOCKOJIBKY ~ TOJi JaBJICHHEM TBEPJOrO MHHEpajia OHO MOXKET
paznomuthbes. HeoOX0IMMO MOJIOKUTH CTEKJIO HAa CTOJ M TOJBKO IMOCIE
3TOrO MPOBEPSTH TBEPIOCTH MUHEPATIA.

[Ipu pabote ¢ pa30aBICHHON COISTHOW KUCIOTOMN cleayeT u3derathb
NoMaiaHus KACJIOTHI HA MOBEPXHOCTh KOXHU, B I1a3a WwiH B potT. Eciu xe
3TO MPOU3OIILIIO, JOCTATOYHO MPOMBITh TOPAKEHHBIE YYACTKU BOJOM.

6 KOHTPOJIBHBIE BOITPOCBHI
1. ITonsiTHE O KpUCTAIIE U KPUCTALUIMYECKUX BEIIECTBAX.
2. OCHOBHBIE CBEACHUA O KPUCTAJUIN3AIMU BEIIECTBA.
3. 3apOoXKICHUE KPUCTAILIIOB.
4. llonsTMIE O MUHEpane, pylae u nopone. IIpombinuieHHAs
KJIacCU(PUKAIUS MUHEPAJIOB.
OCHOBHBIE CBOMCTBA KPUCTAJIJIOB.
[TonsiTue 06 orpanke, rabuTyce U 00JIMKE MUHEPAJIOB.
7. Knaccudukanusi MUHEpanoB Mo OOJUKY, pa3Mepy MHUHEPaIbHBIX
WHJIUBUJIOB U CTENIEHU UAMOMOp(HU3Ma.
8. Knaccudukanusa CTpyKTyp MO OTHOCUTEIBHOMY U aOCOJIOTHOMY
pasmepy.
9. OcobObie (opMbI MHUHEpATBHBIX arperaToB: APY3bl, CHEPOITUTHI,
HaTEUYHbIC (POPMBI.
10. Ontuueckue (1IBET, IBET YEPTHI, OJIECK, MPO3PAYHOCTH) CBOMCTBA
MUHEpaJIa.
11. Mexanuueckne (TBEpAOCTb, CIAWHOCTh, M3JIOM) CBOMCTBA
MUHEPAJIOB.
12. Mopdonorus munepainoB. [IoHsITHE O CTPYKTYype U TEKCTypE.
13. Ilaparene3uc MUHEPAJIOB.
14. OO1me CBENCHUS 00 SHIOTCHHBIX, DK30Tr€HHBIX 5
MeTaMOp(OTreHHBIX MPOIECCax MUHEPATI000pa30BaHUS.

W
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15. TlermaTuTOBBIE, KOHTAKTOBO-METACOMAaTHYECKHE (CKapHOBBIE) U
TUAPOTEPMAbHBIE  MPOUECChl.  MEeCTOpOXAEHUS  MOJIE3HBIX
VCKOMNIAEMBIX, CBSI3AHHBIE C I TUMH MPOLIECCAMH.

16. DK30reHHbIE TPOLIECCHI: BBIBETPUBAHUE U OCAJKO0Opa30OBaHUE
(busnyeckoe, XUMUYECKOE U OMOXUMHUUYECKOE). MecTopoxaeHus
MOJIE3HBIX UCKOIAEMBIX.

17. Meramopduueckre MPOIECChl: KOHTAKTOBBIA M PEruoHAILHBIN
MeTaMop(du3M, MECTOPOKICHUSI TIOJIE3HBIX NCKOTAEMBbIX.

18. Kunerndeckue TUIBI KpUCTAJTAZALINY.

BUBJIMOTPA®UYECKHUI CITUCOK
1. Berextun A.I'. Munepanorus / A.I'. berextun — M: I'oc. u3.
reoi. Jut., 1950. — 957 c.
2.  bymax A.I'. MuHepanorusi ¢ KpaTKUMHU CBEJACHUSIMU T10
kpuctauiorpaduu / A.I'. bynax - JI., 1989. — 435 c.
3. T'ymunenckuii C.A. Kpucramnorpadus u munepanorus / C.A.

I'ymunesckuid, B.M. Kupion, I'.I1. JlyroBckon — M.: Beiciias
mkona, 1972. — 280 c.
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