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JIaGoparopuas paGora Nel
Muuepanorus, 0CHOBHbIE NOHATHS 1 onpeneaenun.
1. Henn paborsi:

Usyaurs ocHoBHbie NpeacTaBneHus o6 obpazopammu Minepanos u
TOPHBIX MOPOJ.

2. OcHoBHan yacTh

Munepanorus npusagnexuT k HHCITy HayK, H3y4alolnX 3EMHYIO KOpy.
Haspaune mayxm npomcxomur or JIaTHHCKOIO TepMHHA «MuHepa» (obpasen
PYZBI), B TOYHOM NEPEBOAE — «OMMCAHME 00pasuos pyasm.Musiepanorus —
HAyKa 0 MHHEpaTax.

3azadell MuHepanoruu kak Hayke o MHHEpasiax ABJISEeTCH:

) H3yYCHHE (UIUNECKMX M XHMUYECKUX CBOMCTB MHHEPaJIOBBO
B3aMMHOH CBA3M C MX XMMHYECKMM COCTABOM M KPHCTAUIMYECKUM CTPOCHHEM C
OCIBI0  NpPAaKTHYECKOTO  MCHNONb30BAHHS HX B Pa3NHYHBIX  OTpacIsIX
NPOMBIIIEHHOCTH;

0) wusyuenme 3akomoMepHOCTEl coueTanus u NOCNEN0BATENBHOCTD
obpa3soBauus MuHEpanos B TIPHPOAE HE TONBKO VI TONYYEHHS PEAIbHBIX
PEACTABNCHHH 06 YCNOBHS MX BOIHHKHOBEHMS, HO U A1 HCTIOJIb30BaHMUS TIpH
TNIOHCKaX pyal 1 MECTOPOXKICHHIA 10JIE3HBIX MCKOMAEMBIX.

Munepan - 310 camopomsii JIEMEHT, MM NPHPOJHOE XHMHYECKOe
cocaunenue, obpasoBaHHOe B Hempax 3emuM W Ha -ee TIOBEPXHOCTH M
obnanarouee ogHOpOAHBIMY (pH3MUECKHMY ¥ XUMHYECKUMH CBOHCTBAMML.

B macrosume BpeMsa H3BecTHO Gonee 3500 MHHEpAJIOB, BKIIOYAs MX

Bewecrsa B npupozne BCTPEYalOTCA:

- KpHCTA/UIHIECKHE;

- amop¢Hbie.

Kpucranmrieckne Bemectsa cocrost m3 CTPOro  OnpesesieHHOI
TPYIIHPOBKH  CATAIOMMX MX aTOMOB M  HOHOB, KOTOPLIE  3aHUMAIOT
ONPEAICIICHHbIC MECTa B IPOCTPAHCTBeE, 00pasys KPHCTAIHYECKHE PEILETKH,

Amopdusie (crexnoobpasusie) BEIIECTBA  XapaKTePH3YIOTCSH
OTCYTCTBHEM KPHCTALTHYECKOTO COCTONHIS. .

Obaux mumepana - xauectsennoe ONHCAHME BHEIUHEr0 BHJA
MHHEpana, Gasupyiomeecs Ha CPaBHEHMM C TEMM I MHBIMH XOpOUIO BCEM
M3BECTHBIMM MpEJMETAMM M HE HMEIONee KpucTtauiorpapuyeckoii 0CHOBLI
YATHHCHHO-CTONOYATRI  (IIMHHO- WiIH KOPOTKO-CTONGUaThIN), 1uecToBaTHIii,
HTONBYAThIH,  BOJOKHHMCTHI; YIUIOMIeHHO-TabnuTyaThHIil, TUIACTHHYATBIH,
JTHCTOBATHIH, YTy HYATHIN; H30METPUIHBIN U T.J1.



I'aburyc — nonstue Gonee crporoe, >ToBHenmwMi O6IHK KpHCcTa/UIa,
00YCNIOBNICHHBIH HEOAMHAKOBOH CTENEHBIO Pa3BATHA MX I'DaHEH.

Munepanbnniii  arperar—cxomnesus u CpacTaHHus MWHEPAIbHBIX
HHIMBHZIOB (KPHCTA/UIOB M 3EPEH) OJHONO M TOTO XK€ MM Pa3sHBIX MUHEPANOB,
OTAENEHHBIX APYT OT JIPYTa NOBEPXHOCTAMH pasnena.

Munepanbuble MHIMBHABI — COCTABHBIE w9acTH MHHEPaILHBIX
arperaroB. JTO OTAENbHbIC KPHCTAIUTH, 3€PHA W cepraeckue win Gnuskue
CHepHIEcKiM  BBINENICHUS MHHEPANOB, OTJEICHHbIE Apyr OT japyra
TNOBEPXHOCTAMH  pasjieia M NpeacTasnsmomme coboii dopmy HaxoxaeHus
MHHEPAILHLIX BHJIOB B IIPHPOJIE.

Kpncerana — tBepnoe teno, cnocobroe CaMOOIPaHATCH, T.€. MPHHAUMATH
CCTCCTBCHHYIO ~ NPAaBMJIBHYIO  IEOMETPHYECKYl0 (OpMy B  pesymbrare
3aKOHOMEPHOIO (PEeryJispHOr0) pacHoNOKEHHS COCTABISIOUMX €ro YacTHIL
(aroMOB, MomeKyn, HOHOB), KOTOphle  00pasyioT  NpOCTPaHCTBEHHYIO
KPHCTAUTHYECKYIO PEHIETKY.

Homamopdusm — cnocobuoCTH HEKOTOPLIX MHHEpanoB o0pa3oBLIBATH
Pa3HYHbIE KPUCTAIUIHYECKHE (OPMBI TIPH OJHOM H TOM K€ XMMHYECKOM
cocrase (kambuur CaCO; xpucrammmsyercs B TPHUIOHAILHOH CHHIOHMM, a
aparouut CaCO; — B pombuueckoit; anmmas C — B Kybuueckoit, a rpapur C —
00pa3syer KpHCTALTB TeKCArOHANBHON CHHIOHMH).

H3omoppusm - cnocobrocts MHHEDAJIOB ONHOM H TOH ke
KPUCTAILTHYECKOH (POPMBI HMETh TIEPEMEHHBIH XUMHYECKHH COCTAB.

Fopuble moponsr mnpencraBnsmor cobolicoueTanue Pa3sIMYHBIX 11O
XHMHHYECKOMY COCTaBy, CBOMCTBAM MuHepanoB. I'OpHsle mopoas! oTnuuarores
1O XMMHHECKOMY COCTaBy M (pH3MdecKkuM cBoiicTeam. Hanpumep, rpanur kak
TOpHas Nopoja COCTOMT M3 JBYX IJIaBHBIX MMHEPANOB PazjIMYHOrO COCTABA:
NOJIEBOro 1ITIaTa ¥ KBapiia.

Pyna — npuponmsie Musepamsasie o6pazosasms, CollepIKalnre MEeTauIbl
(MM nonesnLle MHHEpATHI) B Takux GopMax u KOHUCHTPAUMSAX, TIPH KOTOPHIX
1eecoodpasHoO X U3BJICYEHHE C HENBIO IPOMBIIUIEHHOTO HCTIONS30BAHML.

Pyausiii Mubepan — MuHEpan ¢ BHICOKHM COlepXXaHUeM MeTauia,
BXOJAUIMH B COCTAaB pYHN,KOTOPhIA MOXET (IPH HANMYMH JOCTATOMHOTO
CKOIUICHHS) CIYXXHTh HCTOYHHKOM NPOMBILULIEHHOIO NONy4YEeHUsT MeTaia, a
HWHOTJA ¥ ApYTUX (NOMyTHRIX) NEHHBIX KOMIIOHEHTOB.

IonyTHbIe KOMNOHENTHI — NONE3HBIE KOMIIOHEHTEL, NPHUCYTCTBYIONAE
B pyAax B O4YEHb HH3KMX KOHUCHTPAUM#X, NPH KOTOPHIX HMX M3BIEYCHHUE
CTAHOBHTCS 1ENECOOOPa3HbIM JIHIIL NOMYTHO, B X0€ NepepaboTKH Py ¢ LeTbIo
NOMYYEHUS!  OCHOBHBIXKOMNOHEHTOB. OOKMHO TNOMyTHBIE  KOMIIOHEHTE]
TNPEACTABIEHbI PEAKHMHU 3JIEMEHTAMH.

Marma - npupoaHBI, NPEMMYIMECTBEHHO CHIIHKATHELIH pacruias,
HaXOJIAIHMHCA B ITyOMHAX 36MHOIO mAapa.
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JlaBa — MarmaTHueCKMi paciiaB, W3MMBIIMIACS HA MOBEPXHOCTH 3EMHOIA
KOpBL
Il'enesuc mmmpepanos. Ilpoucxoxnenne MHHEPAIOB TECHLIM 00pa3zom
CBA3AHO C Mpoucxoxaenue 3emmi. Bee u3BecTHBIE Hayke MHHEpaiibi, ropHBIE
TIOPO/IBI IO TIPOMUCXOXICHUIO (TEHE3UCY) ACNATCH Ha JBe GONbIIME IPYIIbL Ha
3HJIOreHHbIe (KPUCTAIUIM3AIMA MAarMbl B TIYGHHHBIX 30HAX 3eMHOM KOpbl MJTH
Ha IIOBEPXHOCTH) H IK3OreHHbIE (OCANOYHBIE IIPOLECCHI, BHIBETPHBAHME 3EMHOI
KOpBbI).
3. lipu6opsi u oGopynoBanue:
1. Konexupst MHHEpanios ¥ ropHEIX nopo.
4. llopsaok BHINOTHEHHS PaGoTh
1. O3rakoMuTCs € OrMCcaHueM.
2. O3HaKOMHTCS C KOJUICKIMEIl, MHMHEPWIOB M TIOPHBIX MOPOJ
SHIOI€HHOT0, 3K30I'€HHOIO IPOUCXOXKACHUS
5. KonTpoanHbie BOnpocs!. , i
1. Hayxa Munepanorus. )
2. 3apavn MHUHEpPANOTHH.
3. Onpenenenus U NOHATHS.
4. I'enesuic MuHEpaIos.

JlaGopaTopuas paGora Ne2
DopMa HAX0XAEHHS MHHEPAIOB B IPHPOJIE
1. leas paGors::
- H3Y9MTh H ONHCaTh rabHTYC MuHEpana, GOpMy BbIIENEHHS arperata,
CpPOCTKA U3 Yy4eOHOMN KOJUICKIHH. ’
2. OcHoBHAas 4acTh
Brewmnnii 06nuk u raburyc munepasios

Kaxxpomy musepany npucyma cBost Kpucraumyeckas ¢dopma, 3aBucsmasn
OT TUNA XHMHYECKHX CBA3CH PEIUETKH, XHMHYECKOrO COCTaBa M YCIOBHIi
obpasoBanus. PasHooGpasue MUHEpanbLHEIX BHIOB 00yCIIOBIEHO M TaKUMM
CBOHCTBAMH MHHEPAJIOB, KaK NOMUMOP(HU3M H H30MOphH3M.

B npupose xpucrammmueckwe MuUHepanbl BCTPEMAOTCA KAk B BHAE
O/TMHOYHBIX KPHCTAJUIOB HMJIM HX CPOCTKOB, TaK M B BHAE CKOIJICHMIL,
Ha3bIBaCMbIX Munepanvhsimu azpezamamu. Haumbonee pacnipocrpanensi
MHOTOYHMCNCHHBIC 3CPHUCTHIC arperaThl. 3epHUCTHIC arperaTs! padIudHbl 10
BEIMYMHE 3epHa:

= KPYTITHO3EPHUCTHIE ~ HECKOJIBKO CM.,
= CPEIHE3EPHUCTHIC HECKONBKO MM.,
= MEJIKO3EPHHUCTHIS - O MM.,

- TOHKO3epHHCTHIE - 10 107 M,

- CKpBITOKpHCTanmudeckue < 107 m.
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Boigensior Takke PpaBHOMEPHO 3EPHHCTHIE W HEPaBHOMEPHO
3EPHUCTBIE arperaThl. Ui NOPOUIKOBATHIX, PHIXJIBIX, IIMHHCTEIX MHHEPAJIOB
XapakTepHbl 3€MIMCTBIC arperathl. Palmuaior Taxke - miecTroparsie,
BOIOKHHCTBIE, IUIACTHHYAThIC, YEIIyHYaThie ¥ APYTHE arperarsl,

Monomunepanvnviii azpezam— o6pasoBaHHe M3 OZHOTO H TOTO XKe
MuHepana (Mpamop).

IHonumunepanvrbiii azpezam — 0Gpa3oBaHue U3 Pa3THIHBIX MHHEPANoB
(rpanur).

B npupose  BeTpeualoTCs  MHMHepambl,  KOTOphiE  HMEIOT
HeCBOMCTBeHHYI0O uM  dopmy. Tlogobubie oOpa3oRanus HA3KIBAKOTCS
nceBroMopdo3amu («rcesaon— yxKoi, «Mopdocr— dopma).

Obnuk MHHEpaNoOB XapaKTepH3yeTcs, NpeXKAE BCEro, CTENEHbIO
M30METPHYHOCTH M BHIPAXKAECTCA B PA3IHYHOM COOTHOIIEHWH HX JUTHHEI,
WHPHHE! B ToMuMHbL. Knaccuduxanus o6nuka KpUCTAIIMYECKHX MUHEPATIOB
NPOU3IBOMUTCS HA OCHOBAHWM COOTHOIICHHA Pa3MEPOB N0 TPEM IVIABHBIM
OcAM. B  3aBHCHMOCTH OT 3TOr0 BHIAEISIOT CHEAYIOIME THIOBI M
Pa3sHOBHAHOCTH MHHEPAJIOB:

- u3oMeTpHuYeckHe (GOpMBl, OAWHAKOBO Ppa3BUThHIC IO BCEM TPEM
HanpasJICHUAM (MarHETHT, IUPHUT, IPAHATEI);

- YAUIMHCHHBIC B OJHOM HanpaBicHuWH (QOpMBI — npusvamuyeckue,
cmonbuamuie, uzonbuameie v Ayyucmole (6epyi, KBapl, TYPMAIHH);

- YIUIOHICHHBIE (OPMBI, BBITAHYTHIE B ABYX M3MEPEHMAX NpH
COXPaHEHHH TPETEr0 KOPOTKOrO — mabnumuyamele, nracmuHyamesie,
AUCmMosamele ¥ Yeulyuiamsie KpHCTAUIBI (XJIOPHUT, CIIOABI, TANBK).

l'aburyc MuHepana xapakrepusyercs yxazaumeM Ha raGuTycHy¥0
npoctyio gopmy.

Pa3nuyaior yeTeipe OCHOBHRIE THIA rabuTyCa:

- IpU3MATHYeCKHH rabuTyc, B KauecTe rabuTycHOM npocToit popmel
BhICTYnaeT npusMa. IlpusMaradecknii rabSuTyc XapakTepeH AJis KPHCTALTOB
YATHHEHHOM  QopMbl, uX o00mHK Moxer OwTH Oaunno- mubo
KOpOmMKOCIMONb4amsimM,  WecmoeamsimM,  U20MbYAMBIM  WIH  JaKe
60n10co6UOHbIM (B BOJIOKHUCTBIX arperatax). M3 ckasaHHoro Bele cieayer,
4TO KPUCTAIBl OAHOrO raburyca MOTYT HMETh BechMa pa3znooOpa3HbIi
0bnuk;

-~ NHPAMIIAIbHBIA WM OMOEpaAMHAANEHBIR rabuTyc, B xavecTse |
rabUTyCHBIX NpPOCTRIX (OPM BHICTYNAIOT NHUPAMUABLI HAM OHITMPAMHIBI.
Kpucramns MOTYT UMETh Kak YAIHHEHHBIN (nanpumep,
Kopomkocmonbuamelii WM Kowycoofpasuwii) 0OnMK, ecnum raburycHas
nupamuaa (OummupamMuaa) JOCTATOYHO OCTpas, Tak W Onu3kuii  k
M30MeTpUYHOMY 006nuK, ecim raburycHas (opma mnpencTaBIeHa TYNOH



Oummpamunoii  (npu  cnabom Pa3BUTHH  WJIM  OTCYTCTBMH  rpaHeii
NPHU3MAaTHYECKOro Nosica);

- H30MeTpH1ecKH# raburyc, B kagecTne rabuTyCHBIX POCTHIX GopM
BEICTYNAIOT, NpeXae Bcero, ry6, Terpasap, OKTad/p, rekcasip, kybookrasap,
pomOoaOAEKad P, NEHTATOHAOAEKA3N | T.11. dopm.

M3menenune raburyca 3asucur ot ABYX (aKTOPOB: TeMNEpaTypHoro
H KOHUEHTPAUMOHHOIO. ‘

3akonoMepHo cpocmmecs KPHCTALIBI

Apyssr — cpoctkm Gonmee wuaM MeHee NPaBHIBHBIX KPUCTALIOB,
NPMPOCLINX O/IHOH IPaHbIO K NOPOXeE (KPHCTaIbI Pa3HbIX pasMepos).

«llfemxu» — kpucTaIBI OMHOTO pasMepa, HapoCHIHe Ha OAHOXKKY.

Aendpumsr — obpasyiorcs B pesynbrarte OBICTPOH KpuCTAIM3ALUM
MHHEPAJIOB B TOHKHMX TPEUIMHKAX MOPOABI M HAIIOMHHAIOT NPUYYUIHBLIE 110
popme Betku pacTenwii.

Cexpeyuu — zanonasmior  nowtw LUEJIMKOM  [yCTOTBHI, MMEIOT
KOHIICHTPHYECKOE CTpoeHKe OT mepudepun K ueHTpy. Menkue cexkpenmuu —
MUHOGRUHBL; KPYNHBIE — HceoObL.

Konxpeyuu — obpasyiorcs s PE3YNbTATe OTNOKEHUA MHUHEPAIHHOTO
BEIIECTBA BOKPYI KAaKOro-miGo uexrpa KPHCTAILTM3AIHH, POCT OT LIeHTpa K
nepugepuu.

Oonumst — wmenxue, okpyrnme 00pa3oBanus, BO3HMKAOIIHE npu
BRINAICHAN MHHEPAIbHOrO BEMIECTBA U3 BOAHBIX pPacTBOpOB.

Cmanaxmumu: — nareqannie (opmei, pactymue crepxy BHus.

Cmanazmumes: — nareunnie dopmeL, pactymme cuuzy BBEPX.

3. Ilpu6opr: u o6opynoBauue

1. Komnexuus Munepanos.
2. Jlyna.
3. Muxkpockorn.
4. Ilopajox BHIMOIHEHAR paborni
1. O3nakomuTsCa ¢ onmcanueM.
2. O3HaKOMMTECH ¢ KOJUIEKITHEH MHHEPAJIOB H 'OPHBIX MOPOA.
3. CocraButs onucanue BHEUIHETO BHA ¥ rabutyca MuHepanos.
4. Cocrasuts oTyer
S. Conepxanue oTyera
1. 3aduxcuposars ocHOBHBIE TOJIOKEHUA, HCIONBL3YS JIMTEPATYPHbIE
HCTOYHHKH U JIEKIIHHM 1O KypCy.
2. Onucanwe MuHepanos ONPEACTaBUTE B BUAE  Tabumim!
(ITpunoxenue).
6. Kontpoanusie Bonpocs:.
1. Buenrsuii o6mix u rabuTyc MuHEpaIoB
2. 3akOHOMEpPHO cpocumMecs KpHCTalIbL.
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Tabnuua |
MuHepank! JHAOreHHOT0 (MArMATHYECKOIO) IPOHCXOMKICHHS

Ne | Ha3ssanne Xumugeckas O6amk 1 raburyc

MHHEpana dhopmyna

1

Tabmuna 2
MHuHepans 2K30reHROro (0CaT0YHOr0) MPOHCX K ICHAS
Ne | Ha3zpanne Xnmuaeckas O6nuk u raburyc
MHHEpaa dbopmyna
1
Tabnuua 3

MuHepans METaAMOPPHYECKOTO MPOHCXOKACHHAS
Ne | Hazpanmue Xumudeckas O6nmux 1 raburyc

MHHepasa dhopmyna

Jlaboparopuas paGora Ne3
Maxkpockonnueckune NPpU3HAKK onpegeIeHus MHHEpPAJIOB
1. Hean paborsi:
- H3YYMTh JHArHOCTHYECKHE CBOHCTBA MHHEPAIOB M HA MX OCHOBE
HAay9UTBCS ONPEAeIsiTh MPUPOAHBIE 00pa3oBanus;
- MPOBECTH MAKPOCKONHMYECKHE UCCIIENIOBAHNS 00PasIioB MHHEPAIOB U3
y4eOHOM KOJUIEKIHH,
2. OcnoBHAas YaCTh
JAuarnocTuveckue cBOMCTBA MHHEPAJIOB

HAnsi Toro, 4To6bl pacIio3HATS MHHEPANsl MO BHENIHUM NPHU3HAKaM M
ONPENETUTh NPHOIM3NTENBIO MX COCTAB, HANO 3HATH (DHIMYECKHE CBOICTBA
K@XK/10ro MHUHEpara.

IBer. [lpaktnuecku LBer MuHEpama ONpeeNsIOT Ha rnmas, nasas
ObLIeNpHU3HAHHbIC HA3BAHWA OKPACKH WM CPABHUBAA C XOpOIIO 3HAKOMBIMH
npeaMeTaMH (COOMEHHO-KENThIN, KUPIIUYHO-KPACHBIi).

Iser wepTnl (uBer MuHepana B mnopomke). Muorue MHUHEpaIBl B
PacTCpTOM COCTOSHHM HMMEIOT JPYrod LBET, 4eM B MoHomuTe. Ilopomiok
MOXHO TONY4MTh, NPOBOAA oOpa3snoM MuHepana dYepry Ha Oenoi
mepoxosaroil $GapHopoBol NIACTHHKE NPH YCIOBHH, YTO TBEPAOCTE €ro
MeHbIie TBepHocTH (apdopa (ecnmu TBEpAOCTE MHHEpana BINIE TBEPAOCTH
dapdopa, To Mmunepan obpasyer ma dapdope mnapanumy). Hanpumep:
cemMamum, TUMOHUM ¥ Maz2Hemum B MOHONHMTAX 4acTO MMEIOT OJIHHAKOBBIi
OBET, a NUBET 4YEPThl — KpacHoeamo-Oypbiil, HCEAMOBAMO-KOPUYHEBHI W
YepHblll COOTBETCTBEHHO. :

baeck— cnioco6HOCTH MUHEpaIa NOTIOWATE H OTPAXKATH CBET.

Paznmuuasor:



Memannuveckuii (CHIbHbIM Gi1ecK, CBOMCTBEHHBI MeTaUIaM — 3010mo,
cepebpo, nnamuna; cynsbunam — nupum, 2anenur, chanepum);
nonymemannuueckuli (Oneck NOTYCKHEBHIEH NOBEPXHOCTH MeTamia
—epagum, cemamum),
HeMemannuuecKku:
a) cmexnAnnbii (KBApLL, KaNbIHAT, THIIC);
0) orcuprwiii — xax 61 cMa3aHHBIN MacIOM (nedenun);
B) nepramympoebsiii (CIIOABI, TanbK);
T) WeNKOBUCMbIN — TNPH TOHKOBONOKHMCTOM crpoenuu (acbecr,
TPEMOJIHT);
) armasnwtii (ranenut, canepur); . :
€) Mamoewiii — NPAKTHYECKH He GIECTUT, YacTo ¢ IIOPHUCTOM, HEPOBHOI
NOBEPXHOCTHIO (KAOTHHHT).
Ipo3paunocts — cnocobuocTs MHHEpasa MpoIycKaTh CBET.
Pasnmuyaior:
- npo3paunsuii (TOPHBIH XpyCTalb, TONAs);
- nonynpospaukstii (XIea0H, onain);
- npoceeuusaouiuii — NIPOTTYCKAIOIMIA CBET JIMIIE B OYEHL TOHKHMX
IiacTHHax (moseBsie mnaTsl, Hedpur);
- Henpospayunsti (TAPUT, MATHETHT).
H3nom - Bua nosepxHOCTH, ofpasylomeiics npu pacKanbIBaHMY
MHHEpaa.
Pazmugaror:
= paxoeucmsiit — WMEIONMH BHJ BOTHYTOH U KOHIIEHTPHYECKH -
BOJIHHCTOH TOBEPXHOCTH, HANIOMHHAKOIIHIi NOBEPXHOCTH PAKOBHH (KBapli);
= 3arozucmsiii — ¢ NOBEPXHOCTHIO, TOKPHITOM OPHEHTHPOBAHHBLIMM B
OZAHOM HanpaBNCHUH «3aHO3aMM» (THIIC, poroBas o6MaHKa);
- Heposnsii (Hedermn, Gepumwn);
- 3eMAaucmslii — C MaToOBOH WIEPOXOBATOM NOBEPXHOCTHIO (KAOJIMHMT,
JIAMOHMT);
3€prucmuLl — BCTPEYAIONMIHCS 9aCTO Y MUHEPATHHBIX arperaros.
Cnaiinoers — cnocoGHOCTE MuHEpanoB packanbiBaThes 1o GiecTsimm
NApAICABHEIM  IUIOCKOCTSAM 110  ONpEAENEHHbIM KpHCTamtorpaduyecknm
HanpasnesuiM. He cnemyer uyrars mnockocru cnaiimocts ¢ NIPUPOJAHBIMA
IrPaHAMH KPUCTAILIOB. :
Paznugasor:
- 6echMa  Co6epUIENHAA — MMHEpAl OYEHb  JIErKo (HorTem)
PACIICTUIACTCA HA OTAENbHBIC TOHYAKIIME MUIACTHHKH, 06pasys 3epPKaIBLHO-
Gnecrsanme niockocTy cnaitnocTy (cmona, FHIIC);
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-~ Coécpuennan — MHUHEpal packankiBaeTcs mnpu cnabom ynape
MOTIOTKOM Ha TJIaJiIKUe MapaUieNbHbIe [UIACTHHKH, KyObl WM ApyrHe (GopMsl
(rasuT, KaNbLUHT, [OIEBOH mmar);

- Cpednan — 06pasyeT 10 WIOCKOCTH CHAHOCTH TPy packone HEpOBHKIH
yToJ (anaTur);

- Hecosepuiennan - OOHApYXHMBAETCH C TPYAOM, HOPH Packose
0Gpa3syercs NOBEPXHOCTh C HENPABHIBHBIM H3JIOMOM (onuBun);

- 6ecbMa Hecosepuennan — He obnanaet cnaiHoCTsIO (KBapiy, 30710T0).

TBeprocTe — cTrenmeHs CONPOTHBAAEMOCTH MWHEpana BHEIIHAM
MEXaHMYECKMM BO3JCHCTBHAM (UapanaHbio, pesansio). Jna onpenenenus
TBEPIOCTH NpHHATA WiKana Mooca, B KOTOpO#H HCMOMB3YIOTCA MHHEPAILI ¢
H3BECTHOH H IIOCTOSHHOM TBEPAOCTHIO.

Tabmiua 1 .
Hixana TBepAOCTH MEHEPA108
MuHepansi-3TanoHsl Teepnocts | Ilonpyunsie Marepnans:
1 2 3

Tamek Mg;[Si40y0][OH], 1 Kapanaam
inicCa [SO4]*2H,0 2 Horors
KansuurCa[CO;] 3 XKenras moxera
®mooput CaF, 4 Bponzosas MOHeTa, rBO3IH
Anatur Cas[PO,]:(F, Cl) 5 Crexno

- { Oproxnas K[Al Si;04] 6 Urna
Ksapy Si0; - 7 HamuneHHK, KBapiy
Tonasz AL[SiO4)(F, OH), 8
Kopyna Al,O, 9
Asnmvas C 10

ViaTepBanbl TBEPAOCTH MEXAY MHHEpAJaMU-3TAIOHAMH Ppa3TUIHbIE.
AJma3 TBepxke Tanbka He B 10 pa3, a Gonee yem B 1000 pas. Camiii 6onburoit
MHTEPBaJI MKy KOPYHJIOM M aJIMa3oM.

B npaxruke Hepenxo npuberaioT Kk ONpeNENeHHIO TBEPAOCTH IIpH
IOMOIHM pPaCIPOCTPAHCHHBIX NpeAMeToB. Munepamsl Gonbueii TeepmocTH,
YeM 7, BCTPEHAIOTCA PeiKo

Yaeaousoiit Bec (or. 0,6 — 21). Ha npaktuke pans OsicTporo
NpUOTIM3HTENLHOTO B3BEIIHBAHKS TIOIB3YIOTCA CPAaBHEHHEM BECA HA pyke:

- nerkue (10 2,5 — cMOJbI, THIIC, FaNHT, caMopojiHas cepa);

- cpefHue (A0 4 — KaNbIMT, KBAPL, MOJEBLIE MTIATH);

- TsKensie (Gonbine 4 — pyHbIe MUHEPaEI). |

Haine BCero BCTpEYaoTCs MHHEPANIHI C YACTEHBIM BECOM OT 2,5 110 5.

Peaxunsi ¢ coasoii xucnoroit (5-10%).KapGonarsr (cernmbie) —
BCKMINAKOT; KJIBLUMT — JIETKO PacTBOPAETCS B XONOMHON KHCIIOTE, MOJIOMMT
TpeOyeT H3MENbYeHNA VIS PaCTBOPEHHA B KHCIOTE, CYMbOHABI BHUIEIAIOT
CEpOBOJIOPO.
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Tecr ma Bxyc. Onpenensiorcs pacTBopuMbie B Boae conu. Iamur —
COJIEHbIH HA BKYC, CHIBBHH — C FOPHKO-COJIEHBIM BKYCOM M C/I€rka HIMILIET
A3BIK.

3. llpubopnr u oGopyaosanue
1. Komnekuus Munepanos.
2. Jlyna.
3. Muxkpockor.
4. Iloapyunsie Marepuansl.
4. llopsaok BeINO/IHEANHS paboTs
1. O3HaKOMHTBCH C OMMCAHHEM. :
2. O3HaKOMHTECS C KOJUIEKUHEH MHHEPAJIOB 1 TOPHBIX TIOPO.
3. Onpenenuth ANArHOCTHIECKHE CBOMCTBA MHMHEPAJIOB.
4. CocraBuTh OTHET.
S. Copepxanne oruera
1. 3apukcupoBaTh OCHOBHEIE NMOJMOKEHUS, UCNONb3Yys NUTEpaTypHbIe
HCTOYHHMKH H JISKI[MH 110 KypCy.
2. Onmcanue AMArHOCTHYECKHX CBOWCTB MHHEPAJIOB NPEACTaBUTh B
BHJI€ TaOMHIIEL. :
6. KonTpoanHbie BONpockl.
1. inarsocTuyeckne CBOMCTBAa MHHEDATIOB.

Tabmaua 1
Munepans! SHAOreHHOro (MATMATHYECKOT0) IPOHCXOXKICHAS
Ne Lser/ ‘
Ha3spanne Ilpo3pay- . Teep- | Yaensusi
MEHepana nser | Bueck % Hanom Cnajinocts o
YepTH e ks
Tabsnuna 2
Musepaiisl 3K30reHHOro (0CaiOYHOI0) IMPOHCXOMK/CHUS
Ne Lser/ _
mepane | | B |00t | 0 | o | Top- | Vnemas
Pane | - a
Tabmana 3
Murepansl METaMOPGHYECKOTO TPOHCXOKACHHS
i Hazpaune Knex! s IIpospas- | Hano o P iy Tsep- | Yaensusiii
MHHepasa S HOCTH M JA0CTh BEC

4epTHi
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JlaGoparopuan paGora Ned
Knacenprxanus Muaepaios

1. Heas paborni:

- 3HAKOMCTBO C XHMMYECKOM Kiaccupukammeil MHHEPaNOB; H3yueHHe
MHHEPAJIOB U3 KJIaCCa NMPOCTHIX BEMIECTB WIH CAMOPOAHELIX 3JIEMEHTOB.

- OnWcaTh MaKPOCKONHYECKHE CBOHCTBA M ONpEACNMTh MHHEpAT W3
3aJaHHOr0 KJIacca MHHEPAJIOB.

2. OcHoBHAA 4aCTh.

Knaccupukauns Munepaios
1. CamopoaHBI€ 3N€MEHTHI.
2. Cynmsduas
3. OxCHBl ¥ THAPOOKCHIBL.
4. 'anouaHbIe COETHHEHHS.
5. Kapbonars!.
6. Cynsdarsi.
7. ®ocdarsl.
8. Crumxkarsl.

JlanHas xjacCHPMKAIMd OCHOBHIBAETCA HA XHMHYECKOM COCTaBe
MHHEpAJIOB H MX KPHCTAUIMMECKOH CTpyKType. B psajse xiaccoB MuHepasi
MOryT NOJApa3’AeiAThCA Ha noaxnaccel. M3 obmero uucina MUHEpanoB OKONO
34% nanaer Ha CMIMKaThi, OKONO 25% - Ha OKCHABI M I'HAPOOKCHIBL, OKOJIO
20% - Ha cynsduabl, Ha JOMIO BCEX OCTAIBHEIX NMPUXOAMTCA OKono 21%
MHHEPAJIOB.

Camopoanbie 3j1eMeHTh! (IPOCThIE BeleCTBAa)

Bce npocTeie BemecTsa — O4E€Hb PEAKHE MHMHEPAIb, OHH CHaraloT He
6onee 0.02% maccsl 3eMHOH KOphl. OlHAKO UMEHHO B BHJIE TAKMX MHHEPAJIOB
o0pa3yioT NpPOMBINUICHHBIC KOHUEHTPAMH HEKOTOphie 0Co00 IeHHBIE
MeTauibl — 3010710 (Au), naaTuHa (Pt), ocmmii (Os), upuanii (Ir), cepebpo
(Ag). 3naguTensHas A0NA NMPOMBIIUICHHBIX 3aIaCOB CEPhl KaK XUMHYECKOIO
CBIPbA COCPEOTOYEHA B BHJIE XMMHYECKH YHCTOrO 3JICMEHTa — CAMOPOIHOM
cepsl (S). Hexoropnle camopomHsie 3nMeMeHTHl camMu no cebe sBnsoTCH
[EHHLIM TEXHWYECKUM Marepuanom, Hanpumep, aamas (C) u rpadgnt (C) us-
. 32 CBOMX OCOOBIX CBOHCTB — TBEpAOCTH (1A aMa3a), MEKTPOIPOBOAHOCTH H
TyronnaskocTy (s rpadura).

I'pagur C. Kpucramnsi o0pasyiorcs, Kak NpaBHJIO, B BHIE TOHKMX
. TIACTHHOK, nubo rpadur BCTpewaercs B BHIE IUIOTHBIX Macc TEMHOro
cepoBaro-yepHoro usera. Ha dapdoposoli nnactuake AaeT TEMHO cepyio
yepty. Bneck nonyMmerajiMyeckuii, HO 4Yalle >XMPHBIH HA OINYNb, MAaYKaeT
pyku. CnaiiHocTs — BechMa coBepineHHas. O4eHb MATKHH — TBEPAOCTS 1.
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Cepa S. Berpeuaercs B Buae Macc, NPOXHIIKOB, JIpy3 B OCaf0YHBIX
TOpPHBIX moOpojax. LIBer NMMOHHO-XeNThIiA, KENTOBaTO-Ceprii. Xpyrnkas,
MATKas — TBEpAOCTh 1-2, nerkas.

Cyasdnpn:

K sromy xmaccy orsocsarcs oxono 500 MHHEPAIbHLIX BHAOB, ITIABHEIM
00pa3soM CepHHCTBIX COeAMHEHMII METanIoB M noxymerainios. Ouu AMeroT
Gonbmoe npoMbiieHHOE 3HAYEHME: ABIAIOTCH TNaBHOI pynoii Ha Mmens,
[IHHK, CBMHEL, PTYTh, H APYIHe LBETHLIE METAIHI, a nupur (FeS;) cinyxur
CRIPEEM [ TIONYYEHHS CEpPHOro AHTHAPHAA W [POU3BOJICTBA CEPHOI
Kkucnotel. O6pature BHUMAHHE - YepHBIE MeTALTH (xeneso, mapranen, xpom)
HE M3BJIEKAIOTCA, H3OBITOK CEph MeIaeT IToMy.

Dusuyeckue CcBOHCTBA CynbPHUAOB OueHS cneuubuyHnl. Buemne onu
NOJIOOHBI METAIIAM — HENpPO3PAYHBI, UMEIOT MeTaIHYecKkui Oneck, npera,
KaK ¥ y MeTajLIoB, — B 6OBIIMHCTBE CiTyuaes CEepO-4YEpHBIEC U XKenTsie (pexce
KpacHble u cuaMe). Taxke xapaktepno, 9ro Bee CynbQuAbI MMEIOT
OTHOCHTEIILHO HM3KYXO TBEPAOCTH — OT | g0 5 (. e. marye crekia).
Hckmouenne cocraBasior ITHpHT, MapKa3HT, TBEPAOCTh KOTOPHIX paBHa 6. 3a
CHET HHTCHCHBHOH OKDaCKM MMHEPAOB M OTHOCHTEJBHO HEBLICOKOI
TBEPAOCTH CyNbpHABI NAIOT Ha GHCKBHTE xopomyio 4epty. Liser ueprni
ABIACTCA ONHMM M3 UarHOCTHYECKHX IPH3HAKOB CYIbpHAOB. YV aensHELi Bec
Y HHX JIOBOJIbHO BBICOKHIA. :

IInpar FeS,. O6pasyer H30METpUIHBIC, KYOHYECKHE KPHCTAIUIEL.
O6napaer CONOMEHHO-XKENTHIM  IBETOM. Yepra 4epnas. Cnaiinocrs
HECOBEpLICHHAs, HENb3d IyTaTh POBHHIE OIECTAIIHE BHEMIHUE rpaHu
KpHCTauia ¢ INOCKOCTAMH CHaiHOCTH.

Mapxa3ur FeS,. B orimaue or mupura obpa3syet He kyGuueckue dhopmsi,
4 KOHKDCUMH, TaK KaK SBIAETCA NOMHMOPHHOI MoauuKanueil nupuTa.
OcranbHbie CBOMCTBA aHANOrHYHED TMPHTY.

Xanskonupur CuFeS,. Yame obpasyer mmacTHHYaTHIE arperarsi,
CIUIOITHBIE ~ MacChl  3€JIE€HOBATO-XENTOro usera. Ha IIOBEPXHOCTH
HaOMOAaTCs  pamyxHble NO6EKATOCTH. Yepra wepnas. ChnaitnocTs
HecopepmieHHas. Tepaocts 3,5 — 4,

Iupporan FeS. ®opmupyer tabmuruarsie arperarbl KpacHOBAaTO-
Gyporo, 6poH3oBoro mnBera, wacto ¢ Gypoaatoii nobexanocrsio. Yepra
depras. CnaitHocTh HecoBepmeHHAS. Tsepnocts 3,5 - 4,5.

Fanennt PbS. I'aburyc xyGuueckmii mu6o obpasyer menkoszepHUCTHIE
arperatsl. lger kpucrannos CBHHIIOBO-CEpBIH, YepTa cepoBaTo-yepHas. Bieck
CHIIbHBIA METAUIMYECKAH N0 anMmasHoro. ChaiHocTs BECbMa COBEpIICHHA.
Teepnocts 2 - 3.

Cohanepur ZnS. O6pasyer TETPAIAPHYECKHE KpUCTAIBI 1160
MEIIKo3epHHCTBIC arperatsl. IIBer MuHepana moxer 6brrs Pa3sJMYHLIM — OT
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KOpPHYHEBOTrO 210 OypoBaTO-4epHOIro, LBET YEPTH BCErna Kopu9HeBsIii. breck
3aBHCHT OT (hopmoobpasoBanus: anmasusiii, cnabo METAUTHYCCKHH, JKUPHBIH.
Cnaiinocts coepuennas. Tsepaocts 3 — 4.

Kunosaps HgS. O6pasyer KPacHBIC pa3IMYHBIX OTTEHKOB 3€pHa,
BKPAIICHHBIC B NECYaHMK WiIA Mpamop. Yepra spxas ano-kpacHas. B
arperatax Oneck >XHpHbIA, MaToBsii. ChaitHOCTS copepiieHHas. TBeppocTs
okos10 3. Ogens TsoKenas (ya.sec .7 k= 3

Mouubaennt MoS,. Ob6pasyer mmcrosartsie, YeIIyH4YaThle arperarhl.
[{BeT cBuHIIOBO-cephlii. MOXHO nerko CrnyTaTsh ¢ rpapuTOM, M pacnosHaercs
no romybosato-cepoit uepre. Breck meranmmueckwuii, TBepaocTs 1 (maukaer
PYKH), XMPHBIH Ha ONYTIb.

Oxcuas B raapooxcHabl

K okcupam otHOCATCRE mpocThie mo  cBoeit OpUpONE MUHEpAIbI,
COCAMHEHHE 3N1EMEHTOB ¢ Kucaoponom. OHM mMpOKO pPacnpocTpaHeHnsl B
3EMHOM Kope. MHOrHe U3 HHX UMeloT Gombinyio NPaKTHYECKYIO LICHHOCTE:

- KK HCTOYHMK H3BICYCHMA IEHHBIX METAVIOB — JKENe3a, THUTaHa,
Mapramua, Xxpoma, oJioa (MarHeTUT, FEMaTHT, IIMPO/IO3HT, KACCUTEPHT);

- Kak 0co00 TBepable MaTepHanbl I M3TOTOBIICHHS abpazuBHBIX
NOPOLIKOB (KOPYH/, INMUHENS);

- KaK MHHEpAIBHOE CHIphe C OCOOBIMM CBOMCTBAMM, NO3BOJNSIOUMMM
MCTIONB30BaTh €r0 B KAaYeCTBE MNbE303EKTPHKOB (xBapu), remeparopos
NIa3epHOTO u3y4eHns (KOpyHu);

- B K@9CCTBE JOBENNPHOrO CHIPbA (KOPYH/I, KBapll, LINHHEIS),

lemartur Fe,0;. Kpucraum umeror dopmy mractuHOK M TabGnuTIaTOrO
rabuTyca, 4aCTO BCTpeHaeTcs B 3EMIMCTHIX Maccax. V KPHCTaJUIOB IIBET —
9€pHBbIH; Oneck nomymerammmdeckwii. I[Ber 3eMuMCTEIX Mace 6yposaro-
KpacHBIH; OnecK CTeKISHHBIA WiM MaToBhlil. Bo Beex cay4yasx uepra
0cobeHHOro — KkpacHoBaTo-6yporo usera. CraiiHocTs HECOBEpIICHHA.
Teepaocts 5 — 6. Uuoraa cnabomaramren.

Marnerur Fe’'Fe,”'0,. Berpewaercs B Buge 3EPHHCTHIX BKpAIUICHMUIA,
CrnomHeix Macc. Llser uepnmiii, 6neck nonymeramaeckuii. CnaifHocTs
HecoBepiieHHas. Teepaocts 5 — 6. CuibHOMAaruuTes.

Kaccurepur Sn0O,. Kpucramm Xxopomo  ofpasoBaHHBle —
TpH3MaTHYeCKue, Hronbyatsic. [{BeT KpacHOBaTO-KOpMYHEBHIH, KOpHIHEBO-
9€pHBIA. UepTsl HeT ‘wiam oueHs cBernas. Breck anMasHui Ha rpaHsx,
XUPHBIH B CIUIONIHBIX MEIKO3EPHHCTEIX Maccax. Teepaocts 6-7. Ouens
TsoKensii (6,8-7,0). \

Bonsppamar FeWo, — MnWo,. O6pasyer uepusie, Gypsie, kpacHOBaTO-
KOPH'IHEBBIC  TOJNICTOCTONGYATHIE M NPH3IMATHYECKHE KPUCTAILTEL Yepra
Kopu1HeBas, cBerno-Oypas. CoBepumieHHas CrHaiiHOCTS. Teepnocrs 5.
Bonsmoit yaensubiii Bec — 7.
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Iupomoszur MnO,. B xpucTamiax MCKIIOYHTENHHO penok. Ofbiuen B
BH/I€ 3eMJINCTRIX Macc H OONMTOB. L{BeT — yepHsIi, Oneck — MaToBkIii, yepra —
uepHas. CnaiiHOCTh COBEpIIEHHAN, HHOT/A Na4YKaeT PyKH.

Kopyna ALO;. IToMuMO OAMHOYHBIX CTONGUATHIX KPHCTALIOB HEpeaxo
cilaraeT CIUIOIIHBIE 3€PHHUCTHIE MACCHL, Ha3BaHHBIE Haxcoakamu. Ilser
nopoaoobpasyromero o6pa3oBaHus CHHEBATO-CEPhIN, TEMHO-KPACHBIH, TEMHO
cepeiii. breck crexnsHEbii. IlnoTHeWnas ynakoBka M TNpOYHBIE MOHHO-
KOBAJICHTHBIC CBS3H CKashiBalOTCA HA CBOMCTBAX MHHEpala — €ro O4eHsb
BBICOKOH TBEPAOCTH — 9 M NOBLIIEHHOMY YAEILHOMY Becy — 4.

Inunens MgAlO,. O6pasyer usoMeTpHaHbIE KPHCTAUIE, 3epHa. Lser
pasHbili (KpacHBIH, CHMHMI, TeMmHO-3ejeHbiH). Brneck crexnsuubii. Wmeer
Gonsuryio TBEpROCTS 7,5-8, NOBBIUEHHEIH yAETBHENH BeC — 3,6.

Keapun SiO,. Onun u3 caMbeIX pacipocTpaHeHHBIX MHHEpPAoB (Caraer =
~13% 3emHoOM xopsl). BcTpewaeTca B OAMHOYHBIX NPH3MATHYECKHX
KpUCTalUIaX, CPOCTKax pasHOro THna (Apys3ax, INeTKax), B BHAE Talek M
NeCYMHOK (B OCaNOYHBIX MOPOAAX), B BHAE CIUVIOMEBIX Macc. Hmeer
CTCKJIMHHBIA Oneck W xopomylo mnpospaudocts. CnalHOCTE BechMa
HECOBEpLICHHaA. ITAIOHHAA TBEPAOCTH — 7, MAIILIN YACIbHbIH Bec — 2,65,

PasnugaioT criefyionse OCHOBHBIE Pa3HOBHAHOCTH:

1) ropusiii XpycTans — 6ecnBeTHSIN, Ipo3paunsiii, 6e3 npuMecei;

2) amerncr (¢ Fe’*) — guonerorsiit, npospaumsIii;

3) po30BLIH KBapl| — NONYIPO3PAYHEIH, IPOCBEYUBAIOMIHIA,

4) mopuos (¢ AI’") — 6ypo-uepHsiii, npo3payHsI;

5) UMTPHH — KENTHIH, IPO3PaYHEI;

6) XamueaoH — CKPHLITOKPUCTAIIMYECKMH KBapy (CepronmMK, capa,
XPH30Mpa3, KaXOJIOHT, araT — IoJIOCYaThIH Xauue/oH).

I'napookchabI— COEMHEHHA 3IEMEHTOB C TMAPOKCUIBLHOM rpynnoit OH
iy Monexynamu soabi H,O. Bee ruipookcuibt ARASIOTCS IPEUMYIECTBEHHO
NpUNIOBEPXHOCTHEIMM ~ MHHEpanaMu, oOpasylomuMucCs B fpoieccax
BHIBETPHBAHMA PasHBIX TOPHBIX @OPOA WIH B XOJe HPOLECCOB
OCaIKOHAKOIUICHUA. ,

IIpakTHueckoe 3HAYeHHE MMEIOT THAPOOKCHIBI KeJle3a, ANOMHHMS,
Gopakak pyasi Ha 3TM Metauisl. [OpHBIE TOPOABL,  CIOKEHHBIE
THIPOOKCHIAMH KPEMHHA — OIOJNH, TPEreNbl, AUATOMHTEI, HCIOJL3YIOTCH B
Ka4yecTBe IOJIMPOBOYHBIX MAaTepHANOB, (QWIBTPHPYIOIMX Mace, ChIPhE JUIA
M3rOTOBJICHUA KEpaMMKM, CHEUHANbHBIX JIeTKUX Kupnuueil. Hakomen,
M3BECTEH OMAropopHbli oOmas, MCHONb3yeMBIl Kak KpacHBhIH IOBETMPHBLA
kamens. B mopammsmiomem GonbnIMHCTBE TIHAPOOKCHAB He 06GpasyioT
PasIMIMMBIX, 3AMETHBIX I7IA30M KPHUCTAIOB; MOYTH BCETAa OHM BCTPEYAIOTCH
B MOPOIIKOBATHIX, 3eMIMCTHIX, HATeYHbIX, GapdopoBuAHEIX Maccax U B BHjE
oonutoB. [To3TomMy cnaifHOCTh y HHX OTCYTCTBYET.
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Jinmonut Fe;03nH;0. PxaBo-kopHYHEBBIE N0 YEPHBIX 3EMIIMCTHIC,
HAaTCYHbIC, NMOYKOBH/JHBIC TOHKOAMCHIEPCHBIE arperarhi. Yepra — pikasas.
bneck — marossiit. Teepaocts 1 —4.

Omnan SiO;nHO (TBepasiii ruaporens nepeMeHHOro cocrasa). L[ser
pasnuuHbBIH, Yame Oensid, pamyXHsli ¢ nepenusBamu. Bieck CTEKIAHHBIN,
BOCKOBO, MaTOBBIH. TBepaoCcTSH 5-5,5.

Fanonaubie coenunenus, kapGonarsl, cyabdarsi, Ppocharn
l'asounnble coenHEeHUs

K Tany ranonaHeix coeamnenuii otHocHTCs okono 100 mumepanos. Hx
poiib KaK Nopoaoo0pas’ylomiuX MMHEPANOB HEBENMKA, HO OHHM BAXKHBI B
obuiereonornyeckom 7 NPaKTHIECKOM OTHOLLCHHUH. Hawnbonee
PacnpoCTpaHeHbl M3 MHHEPANOB 3TOr0 KIacca XJIOPUCTHIE COCAUHEHMS,
COeIMHEeHUs KapboHATOB, cynbdaros, hocdaros.

IaauT NaCl. Yacto BcTpedaercs cpeiy 0cafoIHbIX 06pa30OBaHui 03ep U
mopei. Obpasyer 3epHUCTbIE ¥ CIIOMCTBIE MACCHBBI, KPUCTAILILI B BHAE KyOOB.
[{Ber OGenwil, uHOrNa NATHAMH YepHWILHO-CuHMIL. [Ipospaummii 1o
MOJIYNIPO3Pa4HOro, 6eck CTEKIAHHBIN, JKupHLIL. CoBepiIeHHas CnaiHOCTh 1o
KyOy. Teepnocts 2. Conenniii Ha BKYC.

Cuabsun KCl. Kpucrausi B Buge ky6a. Bcerpewaercs B cocrase
COJIAHBIX OT/IOXKEHMH B CIUIOMIHBIX 3€PHHCTBIX CKOIUICHHSX CBETJIO-CEpOro,
rpsa3Ho-6yporo, kpacHoro nsera. OT raiuTa OTINYAeTCs 110 FOPLKO-CONCHOMY
BKYCY.

®oopur CaF,. Kpucrawisl B Buie KyGOB, OKTa3/poB, OT MPO3PavHbIX
A0 Henpo3pa4HsiX. Yacro duuooput obpasyeT CpPOCTKH, ApY3bl, pPajHanbHO-
WIECTOBATHIC, 3epHUCThIC arperarnl. Ilper OGenbui MO0 YEPHUABHO-CHHMIA,
3eJICHbIA, puoneTosuIi. Beck Ha rpaHiAX CTEKISHHBIA, B M3JIOME H arperarax
KupHbIH. TBepaocTs stanonnas — 4. CraifHOCTh, COBEPIICHHAN 110 OKTa3/py,
110 YETHIPEM IIOCKOCTSAM.

Kap6onatsi

K xpucramiaMm kap60HATOB OTHOCATCS COJIH YIONBHOM KMCIOTHI, Yallle
BCEr0 CONM KaibliMsA, MarHWs, HaTpua, Meau H ap. Bcero B 3TOoM Knacce
u3pecTHO oxon0 100 mmuepanos. Hexorophle M3 HHX OYEHb LIMPOKO
pacrpoCTpaHeHbl B NPUPOAC, HANpPUMEpP, KAIBLHT M JOJOMMT, KOTOpBIE
MCNONB3YIOT B NPOMU3BOACTBE HeMeHTa. [Ipospaynbie KpHCTAMIBI KanbIUTa
(cnanjckuit MIMAT) NPUMEHAIOT B onTuke. JKene3ncTsiii kapboxaT — cunepur
— JAOOBIBAIOT KaK pyAy Ha INOMy4eHHE KAa4YeCTBEHHOM cTamu. Manaxur —
BOAHBIH KapOOHAT — AB/IAETCH LEHHBIM MO/ICNOYHBIM KAMHEM.

MHoOrue M3 mMpOKO pacHpOCTPAHEHHHIX KapGOHATOB MMEIOT CXOJHBIE
4yepTel MopdonoruM KpucTamnos, OnH3KkHe (U3MYECKME CBOMCTBA W
BCTPEYAIOTCA B OAMHAKOBHIX arperarax. [Toaromy GwiBaeT TPyAHO paziH4uTh
HX N0 BHCIIHMM NpHu3HakaMm: mnpety 4epthl (Oenas), Gnecky (crexnsHHbIN),

¢
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cnaiHOCTH (COBepuIeHHas), TBepaocTH (3 — 4), ynensHoMy Becy (cpemmwmii).
H3naBHa HCHOMB3yercs MNpPOCTOH INPHEM JUATHOCTHKM KapOOHaToOB 10O
XapaxKTepy WX peaKi{HH C COJISHOM KMCIOTOI.

Kaaenur CaCO,. Berpeuaercs B 1py3ax M OAMHOYHBIX KpPHCT2J/UIax
pasHOil (opMbl — pomOO3APHYECKOM, NPHIMATHYECKOH, IUIACTHHYATON W
Gonee cnoxuol. Ilser Gemwii, M3peaka po3oBaThii, romyGosateii, mpu
3arpsA3HCHHH JAPYTHMM MHHEpajlaMH — CEpblif, piKaBbili, YepHBIA M T.IL
Ipo3spaunslii n nonynpospa4nsii. Bireck uHoraa nepnamyTpossiid. TBepaocTs
3TanoHHas — 3. Pearupyer ¢ CONAHOM KHCIIOTOM BCKHITAHHEM.

Aparonur CaCO;. Ssnsercs nommopdHOM Mopudukanmueli KansouTa.
Omimyaercs OT KanpnuTa TaGNHTYaTOW M YAIMHEHHO-IIPU3MATHYECKOMH
dopmoli xpHCTAIOB, 9aCTO BCTPEYAETCAs B BHJIE OOJNMTOB, HATEYHBIX MACC.
Brneck moxer 6uITh M xupHbIA. Bosee Bricokas TBepaocTs 3,5-4. OcranbHbie
CBOHCTBA aHAJNOI'MYHbLI KAJIBIUTY.

Honomur CaMg(CO;),. Umeer obnux Tabnuryarsix kpucramnos. I{ser
Oenmii, kopuuHEBaTO-Cephii, pxaBbii. C CONAHOM KHCIOTOH pearupyer
BCKHIIAHHEM B IOPOILKE.

Maruesur MgCO;. Berpeuaercs B BHIE CIUIOIIHBIX MAacC 3€PHMCTOTO
CIIOKEHHA C NATHUCTOM Oeno-cepoit OKpacko#, pexxe B BHAE TabnMTHATHIX
KPHCTA/LIOB. Pearupyer BCKMIIaHHWEM C HArPeTO# CONSHON KHCIOTOHM.

Cupeput FeCO;. Berpewaercs B Buie KOpHIHEBO-OYPBIX KPHCTAIUIOB C
CHIbHBIM CTEKIAHHBIM OJIECKOM M B BHIE 3€pHUCTHIX Macc. Pearupyer
BCKMIIAHHEM C HarpeToN COIAHOH xucno*roii OpH 3TOM Kamisd KHCIIOTHI
JKENTeeT.

Manaxur Cuy(CO;)(OH),. O6pasyer HareuyHsie, OYKOBHUIHbIE,
panuanbHO-Ty9HCThIE arperatel. L{Ber spko-3eneHsiii, B MOYKOBHAHLIX Maccax
- XapakTepHO 4epenoBaHue Oonee CBETIRIX U Gojiee TEMHBIX 3€JEHBIX 30H M
rony6six npociaoes. Bieck CTexIsHHEIN, MATOBBIMH, IEIKOBHCTHIN.

Cyabdarn

Cynsdats! SB1410TCH IPHPOJHBIMH CONAMH CepHOM KuCIoTEL. CynbdarTos
B npupoje mano. Ho oHM MIMPOKO HCHONB3YIOTCS B MEAHMIMHE, XMMHUYECKOI
NPOMBIIIUIEHHOCTH M cTpoHTenbere. Ui cynndaros, kak u uis kapOoHATOB,
XapaKTepHBl CBeTJIas OKpacka, HM3Kas TBEPAOCTh H HeOONBIIOH y/aensHbIH
BEC, HO HE PEarupyioT ¢ CONAHON KHCIOTOM.

Auruapur CaSO,. Cnaraer B Tonme OCaZ0YHBIX NOPOJ CIUIONIHBIE
3ePHHCTEIE MPaMOpPOBHIHBIC Tpociou. L{ser Geibiii, cepsiii, cHpeHeBbiil ¢
XOpOILEH CHaHHOCTBIO. BiieCK CTEKISHHBINA 0 NepIaMyTPOBOro, B 3ePHUCTHIX
arperarax — MaroBbii. M310M 9aCcTO 3aHO3MCTHIN, CHAWHOCTH COBEPLICHHAS.
Tsepaocts 3 — 3,5.

I'mmec CaSO42H,0. Kpucraws Geciserssie Tabimryarsie, miacTHHYATHIE,
uroas4arsie 160 obpasyloT 3epHMCTHIE arperatsl Genoro, cepo-romy6oro,
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KpacHOBaToro nsera. bieck CTexIsHHBINH, NepJaMyTPOBBIH, IEIKOBUCTHIHA,
B arperatax MaroBblii. Becbma coBepuieHHas cnaiHocTb. TBepaocTh
3TajlOHHas — 2.

Bapur BaSO,. Kpucraum pomGo-npusmarudeckoro obnmka win
Tabnuryareie, 4acTo npo3padnbie. KpoMe 0fMHOYHBIX KPHCTAUIOB BCTPEYAIOTCA
B MX IIETKaX, Apy3ax H 3epHUCTHIX Maccax. L{Ber Oenbii, xenTsIi, KOPHIHEBbIH,
ronyboi, vepHunbHO-cHHMHA. bBieck crexwmaHHBIA, XupHbLi. CoBepmieHHAs
cnaifHocTs. TBepaocTs 3,5. Bricokas mioTHOCTS — 4,5.

®ocharsl

®ocdars npeacrasaaoT coboit conn pochopHbix kucaor. B 3ToT Kiace
BXOAMT Oonbinoe uucno MuHepanos. [lopomoobpasyionum U3 HUX ABIAETCA
anatut. PocopuToBHIE MOPOBI ABNAIOTCA LEHHBIM CHIPHEM UIA TIONYICHHNA
docdarHbix ya0OpeHHii, a TakKe UCTIONB3YIOTCS H B XMMHYECKOH OTPACIIH.

Anamar Cas [POgh(F, Cl). Yacro oGpasyer xopouio orpaseHHbIe GecliBeTHEIE,
3eneHbie, ronybbie KpuMCTaIbl nNpH3MaTHyeckoro raburyca. bBneck ot
CTEKIIAHHOrO A0 XHUPHOTO. M3510M HEpOBHBIH, PaKOBHCTHIM, CHAWHOCTH
HecoBepileHHasA. TBEpAOCTh ITANOHHAN — 5.

Cunukarsi

Cwmkatel — cambiii oOmupHBIE Kiacc MuHepanoB. OO6mee wgwucio
MHHEpaIbHBIX BUAOB cwinkaToB okono 800. Ilo pacnpoctpanenHocTH Ha
AOMIO CUIMKATOB npuxoaurcs Gonee 75% OT BCEX MHHEPANOB ITHTOCHEPHI.
310 OOBACHAETCA TEM, UTO CHIMKATH — BaXKHEHmuE nopoaocobpasyromme
MHHEpaJIbl, H3 KOTOPHIX CIHOMXKEHA OCHOBHAN Macca FOPHbIX NOPOA.

IlpakTH9eckoe 3HaYeHHEe MUHEPATIOB:

1. BaxkHbie HEMETAUIMYECKHE TMONE3HBIE UCKOMAaeMblie (KepaMHYECKOoe U
OTHEYNOPHOE ChIPEE).

2. SlnsiorTcs pynaMM Ha peaxkue Merauibl: Oepwinwid, JMTHH, Le3ui,
HUPKOHWH, HUKENb, IIHHK U PEAKHE 3EMITH.

3. K HUM OTHOCATCA MHOTIHME IOBEIHMpPHbLIE KAMHU (M3yMpYJ, aKBaMapHH,
TypPMaJIUH, HEQPHUT, POJIOHHUT).

[Tpoucxoxaenne CHIMKATOB:

- JHJIOr€HHOe, IIaBHLEIM o0pasoM marMaru4eckoe (OJMBHH, NMMPOKCEHDI,
MOJIEBBIE ILTIATHI); ]

- XapakTepHB! IS NErMaTHTOB (CIHOAB!, TYPMAIHH);

- CKapHs! (rpaHaTsl, BOJUIACTOHUT);

- IIHPOKO PacrpoCTpaHeHbl B MeTaMOpPHUYECKUX NMOpojAax — ClaHuax u
rHeiicax (rpaHaTsl, JUCTEH, XJIOPHUT); :

- CHIMKATHl 3K30T€HHOIO MNpPOHCXOXJCHHS MNpPENCTaBNAT coboi
NPOAYKTHI BHIBETPUBAHUA (KAONMHHWT, INIAYKOHWUT) M CJIAral0T MOIHEIE TOMIIH
0Ca/IOYHBIX MOPOJ.
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CHIMKATH OTAHMYAIOTCH CHOKHBIM XMMHAYECKHM COCTABOM M IIMPOKHMH
momopdueMu  3aMemienuaMu. HO OCHOBY KPHCTLIOB — COCTaBIAIOT
KPEMHEKHCIIOPOAHbIE TeTpasapsl (OMH aTOM KPEMHHS OKPYKEH 9eThIpbMs
aTOMaMM KHCJIOpOJa).

B  3aBMCHMOCTM OT TOrO, KaKk COYETaloTCs Mexay coboil
KPEMHEKUCIOPO/IHBIC TETPadipPhl, PA3IH4alOT CACAYIOMHE CTPYKTYPHBIC THIIBI
CHJIMKATOB:

- OCTPOBHbIE (M30TMPOBAHHBIE TETPRIPHI) [SiO;r';

- konbueBsle (Terpasapuyeckue kombua) [SigOis) =

- genoyeyHsie (IEeno9YKy TETPasApoB) [SiOs]%;

- NleRTOuHbIe (CABOSHHEIE HenodYKH TeTpasapos) [Sis0n]”;

- CNOMCTHIE (AByXMEpHEIE CETKH H3 TETPasipoOB); :

- KapKacHble (TPEXMEpPHBIE TETPA3IPUIECKHe TIOCTPOHKH).

BHyTpeHHss CTPYKTYypa CHJIMKATOB OTPaXaceTCs Ha HX raburyce. Tax,
CHIMKATHl, CTPYKTypa  KOTOpHIX  NpeicTaBieHa  000COGNECHHBLIMM
KPEMHEKUCIOPOAHBIMH TETPa3paMH, 4acTO HMEIT u3oMeTpudeckuit 06mmK
(rpanarsl). B cTpykType TypMalnMHa — TETPAdAPHYECKUE KOJIbLA, HMEIOT
Y/UTMHEHHO-IIPH3MaTHYeCKui raburyc.

, OcTpoBHbIe CHIHKATHI :

K gucny nopopooGpasyiomux u Haubosiee MHPOKO pacnpoCTPAHEHHbIX B
NPUPOZIE OCTPOBHBIX CHIMKATOB OTHOCATCA: ONMBHH, SMMAOT, JHCTCH,
TUTAHWT, FPAHATHI, IMPKOH.

[IpakTHuecKkoe 3HAYEHHE HMEET JIHIbL HeGonbuias 10N OT obwero yucna
MHHEPAJIOB:

- ZIparoleHHbIe KaMHH: TONa3, Pa3HOBUIAHOCTH IPaHATOB, Pa3HOBHIHOCTH
ONMBHHA — XPH30JIMT, JUCTCH (KHAHHT);

- pyAHbIe MHHEpaNbl HA PpEIKHE yneMeHThl:(peHakuT Ha Oepuivi,
[MPKOH — IAPKOHMHA H T. JI.

Musepans 06pa3yloTcs B CTECHEHHBIX YCJIOBHAX, KaK TPaBiio, B BAIC
xoponio 06pa3oBaHHBIX KPHCTAUIOB JM00 B BMAC M3OMETPHHYECKMX 3€pCH.
Bnaroiaps IUIOTHOH YIAKOBKE HMOHOB OCTPOBHBIE CHIIMKATBHI - obnanaror
GOoNBIION TBEPAOCTHIO, H3-32 KOTOPOH 3TH MHHEPAJbl YE€PTHl HE JAIOT, a NHIIb
napanarT GuckBHT. OKpacka OCTPOBHBIX CHJIMKATOB camas pasHoobpa3Has,
06ycnoBeHa NPUCYTCTBHEM B COCTaBE MHHEPANa PasIHIHEIX KOMIIOHEHTOB —
XpoMO(OpOB.

Osueun (nepunor) (Fe, Mg) [SiO,] — npeacrasnser coboi u3oMopHbIA
psa ¢ kpahmmmu unenamu Fe u Mg Obpazyer MeENKO3EPHUCTHIC
MOHOMHMHEpPAIBHBIE arperaTsl 3eJIeHOBaTOro, OJIMBKOBOTO — [0 YE€PHOrO NBETA.
Biieck XHUpPHBIN, MATOBEIA, B KPHCTAIIAX — CTEKIAHHEIH. CaifHOCTS CPEHIA.
Trepnocts — 6,5.Y nemsuelii Bec 3,5 — 4,4
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Smupot Cay(Fe, Al) AL[SiO4] [Si;07]0(OH). Ormmuaercs H30MMpOBaHHbBIMY
CABOEHHBIMH TeTpasapamy. Kpuctajuiel yJIHHEHHO-NIPU3MATHYECKHE CO
IUTPUXOBKOH BJONL yanuHeHus. Yacro oOpasyer CIUIONIHBIE 3EPHUCTHIC
maccel. L{Ber xenroBaro-3e/eHbIH U Jpyrue OTTEHKH 3eJIeHOro nsera. bieck
CTEK/IHHBIM, B Maccax MaroBbii. CnaiHOCTh cOBepIICHHaA. TBEpPAOCTH
6,5.Y nenwHsiit Bec 3,5.

HAucren (xmauurt) AlLO[SiO4] — «xmanec» - cusmit. IlBer cuHWMHA,
ronybosaThii. Kpuctamnel  yANMHEHHBIE  IUIACTHMHYaThie.  breck
creknsHHblii. CrnaliHocTh BechbMa coBepineHHas. «/lu» — nBa, «CTeH» —
Cula — JBYCHIBHBIH. TBEpAOCTh MO MJIOCKOCTH CaWHOCTH — 4,5, nonepex
— 6,5. YnenbHsiii Bec 3,6.

Turanur (cden) CaTiO[SiO;]. Bcerpewaercs B BHAe TabnMTYATHIX
IIOCKUX KpucTannos. l{per: kopudHeBsli, HHOra Oypsiil MIIH JKEITOBATHIH.
bieck crexnaHHbIM, OkupHBIH. CnaliHOCTs coBepuieHHas. TBepAOCTH
5,5.¥V nenvHbiii Bec 3,5.

I'pynna rpanaros. Ilpeacrasmser cobGoif nBa H30MOpQHBIX paAna:
NUPAILCIUTEL H YTPAHIUTSI.

ITupanscnuTu

Mupon Mg;Al, [SiO4]; - TeMHO-KpacHBIIA.

Aaemanaun Fe;Al, [S104]; — xpacHsiii, 60paoBhI 10 KOPHIHEBOIO.

Cneccapran  Mn3Al[SiO,]; —xenrsif, TEeMHO-KpacHBIH, KEITOBATO-
KOPHYHEBBIN.

YrpanauTs

¥Yeaposur Ca;Cr;y[Si0,]; — 3eneHmIi.

I'poccyanp Ca;Aly[SiO4); — 3enensii, kpacHOBaTO-OypHIid.

Aunnpanur CasFe;[Si0s); — xopuuHEBRIH 10 9€pHOr0, KPaCHOBATHIA HIIH
3€JICHOBATHIH.

O6pryHO BCTpewaloTCs B BHIE XOpomio 0Opa3oBaHHBIX M30MOpGHBIX
KPHCTA/UIOB NHOO B Ka4yeCTBE HNATHUCTHIX MEJKO3EPHHCTHIX BKJIIOYCHHI.
bneck crexnannsiii.CnaiHocTs HecoBepmieHHas. Teepnocts 6,5-7,5.Y nenbHbii
Bec 3,4-4,3.

Koabnesnie CHIHKATHI

[Toaxnace KONBLEBBIX CHIMKATOB OOBEAMHACT CpaBHUTENBHO HeGoIbIIOE
YHCJIO PEAKHX B npupoje muHepanos. Cpeny HUX TONBKO TypMasiuH, Oepui,
KOPJAHEPHT MIPalOT B HEKOTOPHIX Cy9asX pOb BTOPOCTENICHHBIX U Jaxke
IJIABHBIX MMHEPAJIOB PAJia MECTOPOXKICHHUH.

B uenoMm CTpyKTYphl KOJIbLIEBBIX cnnmca'ron CIOXXHBIE W HEIUIOTHBIE,
'OTCIOla IUIOTHOCTE Yy HHX Hebonsmas (2,5-3,5), TBepaOCTH HEBBICOKas
(o6braHO MeHee 5), nckmovas Gepwwur u Typmanus (7-7,5).

Bepuan  Be;Al[SigO3]. ®opmupyer KpucTalukl  cronbuarsie,
NpU3MATHYECKHE, XapaKTEpHa BEPTUKANbHAA IITPUXOBKA HA BHEUIHMX T'PaHAX.
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IlBer: 3enensiii, rony6oi, HKENITO-3CJICHBIA, po30BaThil. Breck crekasHHLIN.
Craiinocts HecoBepuieHHas. Teepnocts 7,5. |

PaznoBuanOCTH: NpO3pauHkie KpUCTANLIE Ha IOBEJIMPHOE CHIpLE

- TPaBAHO-3€NEHBIH UZYMPYO,

- rony6oit akeamapun;

- XENTeIH 2enuodop;

- PO30BRIA eopobbesum.

I'pynna TypmManasa — cocToMT U3 HECKOIBKHX H30MOP(HBIX PANOB.

Ilepa (Na Ca)Fe;(AlFeq)[Sis0:5][BO;]5(OH, F)s

anbaur Na(Li, Al);Alg[Sis0;5][BO;]5(OH, F)

[Hepaapasur NaMgs(Al, Fe)g[SisO 18])[BO;]3(OH, F),

Kpucramisl ynnmuuanse, CTONGYAThIE, PANUANLHO-IYYHCTEIE arperarsl
(«TypmamuHoBOE connley); IITPHXOBKA Ha BHEmMHMX rpausx. Llser: wepn —
YEpHLIH, ApaBHT — Oypeii, ss6aur — PO30BBIH, 3e/ICHBIH, becuBeTHEIN;
BCTPEHAIOTCA  MONMXPOMHBIE KPUCTAUIBI C NPOJONBHON M NONepeyHOM
OKpackoH. bneck crexnanumii. Cnaitnocts HecoBepIeHHaA. Trepaocts: 7,5-
8.

Henounnie CHIRKATEI

Mupoxcenst. Jins Bcex wmumepanos Ipynnbl MUMPOKCEHOB OBIMMMHU
ABJIAIOTCA KOPOTKONpPH3MaTHYeCKu# rabutyc. Bneck crexngunsii. Cnaiinocts
COBEPILCHHAN IOA NpAMbIM yriaom. Teepaocts: 5,5-6.V aensubiii BECCPEIHMH.

I'naBHedime nmpokcenw:: 3HcTaTHT, AMONCHN, IKANEUT, ISTHPHH,
CIIOAYMEH.

~ Mmoncup CaMg[Si,Og]. O6pasyer KPUCTAJLIBl B BHJE KOPOTKHX NPH3M
MO0 CIJIOIIHBIE 3E€PHHUCTHIE maccel.LiBer: Genwiii, cepriii, 3enenniii pPasHbIX
OTTEHKOB.

PaznomumHocT:  Gaiikamr — HpO3paYHbii,  MOJYNPO3pavyHbIi
rony60BaTo-3eNe bl MPU3MaTHIeCKuil KPHCTaJUl, JJABPOBHUT — SPKO-3€JI€HbIiH
MEJIKO3EPHACTEIH  guoncun. O6e  pasHOBHAHOCTH W3 [IpubGaiikanss.
Xpomauoncun — u3ympymHO-3eneHbIi, XapakTepeH s yNbTPaOCHOBHAIX
nopoa Axyrumn. ; ‘

JrepHHE H aBruT. UMeoT CroxHbi XHMHYECKHH COCTaB, HO CXOXHe,
HPaKTUHECKH HE pasnuuMMble BHEWHME npusHakd. Popma KPHCTaJUIOB
TIpU3MaTHYecKas, TabiMTyaras co MITPUXOBKOIA. Iser: 3eJIEHOBATO-YEPHBIH,
Oypsiii, wepuriil. Buemne oyens noxoxu ua IIepII, HO UMEIT Oonee HU3KYIO
TBEPAOCTH 5-6.

JleHTOYHBIE CHIAMKATEY

AMPu6oabL. JIeHTOUHBIE CHIMKATEI CXOQHBI 110 XHMHYECKOMY COCTaBy ¢
TMPOKCEHAMM, OTIHYHE — 0053aTeILHOE BXOKACHHE IPYIIIILI (OH).

I'nasuefinmie ampuboner:

- poroBas obmaHKa;
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- TPEMOJINT;

- AKTHHOJIHT.

B coorBercTBHM ¢  xpucTamHMueckoi CTPYKTYpoH  aMdpubonsi
XapaKTEPU3YIOTCS yITHHEHHBIM rabuTyCcOM, COBEpLIEHHON CNaiHOCTHIO.

Tpemonur Ca,Mgs(OH),[Si40,; 1.

Axranomnr  CayFes(OH),[Siy0,,], - obpasylor  HenpephBHbIH
u3oMophHbi pan. Kpucrannsr uronsaarsie, BOJIOKHHCTEIE, Ny4ducThie. [[Ber:
Oenbiid, cBetTno-3eneHsiii  (TpeMonHT); 3eneHsii PasiM4YHBIX OTTEHKOB
(axTuHONMMT). Brieck crexnsupmii, wmenkosucThii. Manom: 3aHO3HCTHIM,
HEPOBHBIA. TBEpAOCTS 5,5 - 6. Vnensuwii Bec 2,9 - 3.3.

Pa3sHOBUIHOCTS: Heghpum — CKpBITOKpHCTAIHY eCKHIA arperaTt aKTHHOJIMT
— TPEMOJIHTOBOTO M30MOP(HOrO paja.

Porosas o6manka. Mmeer cnoxusiii XMMHUYecKuii coCTas. Kpucrams
HEPEIKO AeOPMHPOBAHHBIE, YTHHEHHO-YIIIOMEHHBIE, BOJIOKHHCTEHIE. I{ser:
oT Gypo-3eneHoro 0 wepHoro. Bneck menkoBMCTEIA, BOCKOBOIA. Trepnocrs
5,5 - 6. Y nenvnsiii Bec 3,0 - 3,5.

Crnoucrbie CHARKATHI

K HUM OTHOCATCA CWIMKATHI W aMIOMOCHIMKATHI (9acte xpemHus
3aMeleHa amoMunueM). B coctase comepaT ruipoKCHIBHYIO TPy (OH).
BHyTpennsst cTpykTypa 3THX MHHEpAIOB ONpEeNeNseT MX COBEPHICHHYIO
CITaHHOCTEL B O/IHOM HATIPaBNEHHU M HEGONBIIYIO TBEPAOCTb.

Cepnenin  (3meesnK)  MgdSi Oy OH),. Obpasyer  CKPBITOKPHCTAITHHYECKHE
TJIOTHBIE WITH NAapaJuIeIbHO-BOOKHHCTHIE NPOXIIKkH. [{BeT: xkento-3enensii,
TeMHO-3€JICHBIH, JKenToBaThii, Oemsii. Bneck crexisHHEIA, YXHPHBIN,
BOCKOBOW WMJIM INENKOBHCTHIH. TBepnocts 2,5 - 4. YaenbHsI Bec 22> 29,
PasHoBHAHOCTS: Xpuzomun-ac6ecm — BONOKHHCTHIH CEPIEHTHH.

Kaomuunur Aly [Sis0,0] (OH), (rimna). Ob6pasyer mwiorHbIE 3eMINCTHIE
maccel. [iser Genwiii ¢ paznuuHbIMU OTTeHKaMM. Bieck MAaTOBBHIH, HHOrIAa
JKUPHBIH Ha omlyns. B Cyxom cocrosHuu npuammaer k A3BIKY, BO BIAXKHOM
obpasyer nmiactuuHyio maccy. Tsepmocts 1 — 3. Viensusiii pec 2,6.

Tanex Mg; [Si4010] (OH). O6pasyer nucroBarbie arperatbl WIu
cruiomsele Maccel. L{ser Genkiif, cBeTNO-3€N1€HMIH, PO30BaThIi, TEMHO-CEPBIH. .
Breck sxupHusiit. TeepaocTs stanounas — 1. Vaensusii sec 2,8.

Cemeiicto ciiron. K cmosaM OTHOCATCS alTIOMOCHIIMKATE! CIIOIKHOTO
XHMHYECKOro cocrasa. Kpucramner: ymucrosateie, ugemyitgatsie. [lo LBETY
pasznuyaoT:

MyckoBuT — GecuBernsiii, HKEJITOBATHIH, CBETIO-KOPHYHEBEIH, HHOrAa C
KPaCHOBATHIM OTTEHKOM. '

DJI0roNuUT — KOPHYHEBHIH Pa3HBIX OTTEHKOB.

BHOTHT — YepHsIii.
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brneckcrexnauubiii,nepnamyrposhiit.  CraifHocThRECHMA COBEpLIEeHHAA.
Trepnocts 2 — 3; yaenbHbIH Bec 3.

XNOpHT — ATOMOCWIMKAT C WIMPOKHM H30MOPOHBIM 3aMElIeHHEM.
O6pasyer mucrosatsie arperaThl Wi cruiommbie Macchl. L[Ber enedsii o
uepHOro. breck crexnsuupii, xupHsii. Teepaocts 2 — 3.VaensHsiii sec 2.7.

KapxacHbie cCHIMKATEI

TloneBbie mmMATBI — 3TO KapKacHbIE ANIOMOCHIMKATHI INEJTOYHEIX W
mes0YHo3eMenbHBIX Katronos K2¥, Na*, Ca®,

Hlenounbie KajJueBO-HATPHEBBIH NOJEBBIE IINATH] (K, Na) [Si;
AlQg]. K nanuoii rpynne MMHEpanoOB OTHOCATCH: OPTOKIA3, MUKPOKJIMH,
canuaud. OHM Mago0 OTIMYAIOTCA N0 MAKPOCKOMHYECKHM NpU3HAKaM.
O6pasytor TabnuTdaThie KpHUCTaLIE! 6€10TO, CBETNO-CEPOTO, KENTOBATOROTO,
pO30BaTOr0 N0 MACHCTO-KpacHOro (y oproxnasa) npera. He nawor ueprh
bneck crexnaumsii. M3noM HepoBHBIA, 063aAal0T CHAHOCTBIO MO JIBYM
HalpaBICHUAM [OYTH NOA mnpsaMeM yraoM. Oproxnas — B mepesoje
«apamoxomonmin». Teepaocts 6 — 6,5. Y aensusiii Bec cpemumii.

HmeroT cnenyionme pasHOBHIHOCTH:

Oproxna3s BoasHO-npo3pauHkii — adyasp, HexHO-romy6oii ¢ cepebpucTo-
NEePIaMyTPOBBIM OTIIHBOM — AYHHBIUKAMEND.

MukpokiHH 3eneHOBaThIi, royboBaTo-3eneHblii — amazonum.

ILrarnexnasel. ITo XHMHUYECKOMY COCTaBY TUIATHOK/IA3HI NPEACTaBIAIOT
co0o¥i HenpeprIBHLI P H30MOPGHBIX 3aMemIeHHni JBYX COCTABHBIX 4acTeil:
ansburoBoii Na[AlSi;Os] u anoprurosoiiCa[Al,Si,0s]. B 3aBuckmocty o
COZICPIKaHMUA AHOPTHTOBOH MOJIEKYJIBI IUIArMOKJ1a3hl HA3kIBAIOT;

10 Anms6uT (kucisiii);

10-30 Omuroxnas (kucnsiii);

30-50Anae3un (cpenunii);

50-70 JIabpanop (ocHOBHOIH);

70-90 BuroBHUT (OCHOBHOM);

90-100 AsopTHT (OCHOBHOIH).

MakpockonuieckHe pasHOBHAHOCTH IUIATHOKJIA30B MOYTH  He
OTIHYAIOTCA APYTr OT APYra ¥ OT KaJWeBO-HATPHUEBBIX MOJIEBHIX MINATOB.
®opma xpucramnoB Tabiuryaras; nser o6wuUHO Genblii, CEepOBaTHIM,
ronyboBareii, ceposaro-cummii (y nabpamopa); 6Gneck CTEKISHHBI:
CIa{HOCTh COBEpHICHHAs MO JBYM HanpasienusM. Ho B orawume or
KaJME€BO-HATPHEBLIX MOJNIEBHIX IMIMNATOB, Yy KOTOPHIX Yrol MEXAY
IJIOCKOCTAMH CNIAHHOCTH NPAKTHYECKU MO MPAMBIM YTIIOM, IUIarHOKIa3hl
obpasyioT octpeii yron. Ilnaruoknaz — B pep. «KOCOKOMIOMIHIY.
TBepaocTs n ynenbHbIi BeC XapakTepeH Js BCeX MONEBHIX MNaToB 6 — 6,5
U CPEHUH COOTBETCTBEHHO.

PasnoBunHOCTH:
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- aabpadopum — OGNMLIOBOYHAA MOPOAA M3 nabpanopa, Ui KOTOPOro
XapaKTCepHa CHHSA MpH3alliA (IepeMBBI Ha IUIOCKOCTSX CaifHOCTH);

- benamopum — ONMTOKNIA3 ¢ HEXHO-TONYGOH HpH3alMeN — NOAECIOYHBIH
KaMEHb.

@eabAMNATONABI — 3TO KapKacHbIE ANOMOCHIMKATHI, ONH3KHE IO
COCTaBy IMOJNEBBIM IINAaTaM, HO oO4eHh OeqHblE KPEMHEKHCIIOTOM.
IlopogooGpasyioninM  MusepanoM (GenbANNATOMAOBR B MAarMAaTHYECKHX
IEIOYHBIX NOpOJaX ABNACTCA HEDEIUH.

Hegesmn KN;[SiAlO4]. O6pasyer cronGuarsie KPHCTaJUIbI,' B NIOPOAAx
BCTPEYacTCs Halle B BUAC KPYNHO3EPHHCTHIX BKpaIUIeHHMKOB. L{BeT cepriii,
KpacHOBaThIH, 3€ICHOBATHII, pesiko OecuBeren. Bieck XUPHbIH, CTEXIAHEBII.
Huorma mponynpospayer B 3epHax, wu3noMm PaKOBHCTBIH, CHAWHOCTH
HECOBEPIICHHAA, TIO3TOMY BH3YalbHO MOXKHO CHYTaTh C 3epHamu Ksapua. Ho
B OTJIHYME OT KBapua uMeeT 6osiee HU3KYIO TBEPAOCTD 5,5.

3. llpubopn! u oGopyaoBanue

1. Konnexuus MHHEPAJIOB.
2. Jlyna. ‘
3. Muxkpockor.
4. Ioapyunsie MaTepHasl.
4. llopanox BuINOIHEHHA PAaGOTHI
1. O3naKOMHTECH C ONHCAHHEM,
2. O3HAKOMUTHCH C KOJUIEKIMEH MUHEPAJIOR H TFOPHBIX NOPO.
3. OnpenenuTts AMArHOCTHYECKUE CBOHCTBA MHHEPAJIOB.
4. CocraBuTh OTHET.
5. Conepxanue oTgyera
1. 3aduKcHpOBaTH OCHOBHEIE IONOKEHHS, HCIONIB3YSA JINTEPaTypHBIE
MCTOYHHKH H JIEKIUH 1O KYypCy.
2. CocTaBHTh OIMCAHHE MHHEPAJIOB, HCIONB3ysl OINpEeNeIHTENb
MHHEPAIOB.
6. KonrposibHbie Bonpochl.
1. XapakTepucTrka CaMOpPOHBIX 3IEMEHTOB
2. XapakTepucTuka Cynb(uaoB.
3. XapakTepucTuka OKCH/IOB H THIOPOOKCHUIOB.
4. XapakTepuCTHKA raJIOMIHBIX COeANHEHMIL,
5. XapakrepucTuka KapboHaTOB.
6. XapakrepucTuka Cynb(haros.
7. Xapaxtepuctuka docdaros. ‘
8. XapakrepucTika CHIMKATOB.
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