3 MuHepasibl TOPHBIX IIOPO/

MuHepaabl U UX HPOUCXOKICHUE




MmuHepalibl — 3TO IIPUPOIAHBIE TEA,
UMECIOIIME OIPEACIICHHBIN XUMHUYECKHUHN
COCTaB U CBOMCTBA; 00pa3yrolIuecs B
pe3yJibTaTe (PU3NKO-XUMHYECKUX MPOIECCOB,
[IPOTEKAIONIMUX B 3€MHOM KODE.



© CabuH UNezope (Snow)

B 3emHOM Kope cojepxutcsa 10 7000
MHHEPAIOB U UX PA3HOBUIHOCTEHN, U OKOJIO
100 13 HUX BXOJAT B COCTAB FOPHBIX MOPO/I.



OTHU MUHEPAJIbl HA3BIBAIOTCS
nopogoo0pa3yromuMu. MuHepaibl
00pa3yroTcs B pe3yJbTaTe pa3HO00pa3HbIX
r€0JJOTHUYECKUX MPOLIECCOB.



CymiecTByeT 3 nmpolrecca
00pa30BaHUA:



IIporekaeT B HEIpax 3eMIId, U

MHUHEPAJIBI POKIAIOTCS U3 H I[OFGHHBIﬁ
Marmsl (CHJIMKATHOI'O pacIliaBa).
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Marma 1o Mmepe HOHUKECHUE
TEMIIEPATYPHhI, 3aTBEPICBACT.
IIpu nanHOM 1IpoIrecce
MHUHEPAJIBI XapaKTEPHU3YIOTCS
OOJIBIION TBEPJAOCTHIO,
CTOUKOCTBIO K BOAE, KUCIIOTAM.



IIporekaeT Ha MOBEPXHOCTH

3€EMHOU KOpE, TIHE v
B3aHMMOJICHCTBYIOT JIUTOC(]epa, JK30T€HHbIN
rugpocdepa, armocdepa. IPOLIECC

OOpa3oBaHUE CBSA3aHO C
IIPOIIECCOM BBIBETPHUBAHUS 1
KojeOaHui Temieparyp. Takue
MUHEPaJIbl XapaKTePHU3YIOTCs
HHU3KOM TBEPIOCTBIO, U i et
B3aMOJICICTBHEM C BOJOM. =

Jroes . »
K



DTO IIEPEPOKICHUEC PAHEE MGTaMOpCI)I/I-
00pa30BaHHBIX MUHEPAJIOB =
YCCKHU

I10J] BO3JICUCTBUEM BBICOKHX
TEMIIEPATYDP U IABJICHUI, a [IPOLIECC
TAKKE€ MarMaTU4YE€CKUX Ta30B
1 BOAbI. MUHEpAIIBI IIPOXOIAT
IIEPEKPUCTATLUIA3AIIHIO,
NpHUOOPETAIOT INIOTHOCTD,
[IPOYHOCTb.




CTpoeHue U CBOMCTBA MUHEPAJIOB

MI/IHepaHBI MOI'YT HMCTb CTPYKTYPY

KPUCTATINYECKY IO aMop(pHY1O




CBOMCTBAa MUHEPAJIOB MOTYT OBITH
OJIMHAKOBBIMH IO BCEM HAIIPaBJICHUSM, TAKHE
MHUHEpAJIbl Ha3bIBAIOT U30TPOIHBIMU. A €CIH
CBOMCTBA Pa3HbIC MO pa3INYHbIM HAIIPABICHUSIM

— AHU3O0TPOIIHBIMHU.



Kiraccudpukanuysa MUHEpPaJIoB



CaMopoaHbI€e 3JIEMEeHTbI

Cepa - caMOpPO/THBIN BJIEMEHT

B 3Ty rpyIiny BXOAAT OKOJIO 20 MUHEPAJIOB,
BCTPEYAIOIIUXCS B IPUPOJIE B YUCTOM
BHUJ€E, WU 110 MEHbIIIEH MePE, B CBOOOTHOM
(popme.

Bce oHU Jie1ATCs HaA : METaJLJIbI,
[I0JIyMETAJIJIbl 1 METAJIJIOU/IBI.

OCHOBHBIE CAMOPOHbIE METAJIJIbI — 3TO
30JI0TO, cepedpo, Me/lb, IJIATHHA U OYE€Hb
PEIKO »KeJie30 U HUKeJIb. K rmosiymerajiam
OTHOCSATCA CypbMa, MBIIIbSAK U BUCMYT. K
MeTaJIJIOUaM — cepa U yIjiepoj B (popMe
aJiMasa u rpadura.



Cyasdpuampl

Cynb@duabl COCTOAT U3 CEPBI B COEITUHEHUU
C MEeTaJIJIOM HUJIN C METAJLJIOBUIHBIM
BEILECTBOM.

K HUM OTHOCATCA TaKHe MeTalJIndeCKue
PY/bl, KAK TAJIEHUT, XaJIbKOIIUPUT,
KUHOBaPh.

OOBIYHO CyJIb(PUABI TAMKEJIbIE U XPYIIKHE.
OHU ABJIAIOTCA IIEPBUYHBIMYA MUHEPAJIaMH
1 I10CJIE€ BCTYILJIEHUSA B KOHTAKT C
aTMocdepoli, MHOTHE OBICTPO
IIPEBPAILAIOTCA B OKCU/IbI.

CJIUTOK CPOCHINXCA
KPUCTAJIJIOB CyJIbPU/A
Kesieza FeS2



l'astoreHuabI

l'astoreHu b1 — MUHEPAJIbI,
00pa3yrIIrecs B pe3yJabTaTe
COeZIMHEHMNA METAJLJIOB C TAJIOUJHBIMU
3JIeMeHTaMu1, TAKMMH KaK XJ0p, OpoM,
gTOp, MO/, DTU MUHEPAJIBI OUEHb
MATKHE, MHOTHE XOPOIIIO
PacTBOPAIOTCA B Boge. OHAKO 3TO
OUY€eHb PaACIIPOCTPAHEHHbIE MHUHEPAJIbI.
[IpencraBuTE N 3TOM I'PYIIILI — TAJIAT
RamerHas cosb (moBapeHHas COJIb), PJIIOOPUT.




Oxcuapbl 1 TMAPOOKCHU/AbI

OKCcHUAbI — 3TO COeITUHEHU S METAJLJIOB
C KUCJIOPOAOM. OHU ABJIAITCA
HanboJiee pa3HOOOPA3HOU 110
(PUBUUYECKUM XapaKTEePUCTUKaAM
I'PYIIIION. 3/1€Ch U TYCKJIbIE€ 3€MJIU
(bOKCHUT) U I0BEJIMPHbIE KAMHU
(canipupsl, pyounsl). TBep/ibie

omaI IIEPBUYHBIE OKCHUIBI OOBIYHO
00pa3yroTes IJIyDOKO B 3€ MHBIX
HeZipax, 0ojiee MATKHE — OJIMIKE K.




KapOoHaTbI

KapboHaTbl — MUHepaJbl,
obpasyroniuecs IIpyu coeJUHEHN N
METAJLJIOB ¢ KapOOHATHOM I'PYNION
(yraepoz u kucaopon). Ix oTyimuaet
MSATKOCTb, CBETJIasA, IPO3PAYHOCTb.
boJipliast 9acTh U3 HUX ABJISIETCS
BTOPUYHBIMHU MUHepasiaMu. CaMbIM
pacOpoOCTpaHEHHBIM IIPEACTaBUTEIEM
ATOrO KJIacca sIBJAeTCA KaJabIUT.

KaJIbIIUT


http://images.yandex.ru/yandsearch?text=%D0%BA%D0%B0%D0%BB%D1%8C%D1%86%D0%B8%D1%82 %D1%84%D0%BE%D1%82%D0%BE&pos=24&uinfo=sw-1228-sh-616-fw-1003-fh-448-pd-1&rpt=simage&img_url=http://www.palagems.com/Images/mineral_news/tm_calcite.jpg
http://images.yandex.ru/yandsearch?text=%D0%BA%D0%B0%D0%BB%D1%8C%D1%86%D0%B8%D1%82 %D1%84%D0%BE%D1%82%D0%BE&pos=24&uinfo=sw-1228-sh-616-fw-1003-fh-448-pd-1&rpt=simage&img_url=http://www.palagems.com/Images/mineral_news/tm_calcite.jpg

Cyabsdarsl

CynbdaTbl — MUHEPAJIbI,
oOpasyroluecs B pe3yjbTaTe
coeJMHEeHUsI METAJIJIOB C
cyabdaTHOU I'pynmou (cepa u
KUCJIOPO/).

OHU MATKHe, IIPpO3padyHble NN
IIPOCBEUYHBAIOIIINE,
HeHacChIIIeHHOro IIBeTa.
[IInpoko pacupocTpaHeHbI TUIIC,

AHTUZIPUT - 3TO
O6e3BOHBIN CyIbdaT
KaJIbIHsE aHTUAPUT, OApUT.



PDochdarTsl

docdaTbl 00pa3y0TCA IIPU
COeJUHEHUH METAJIJIOB C
docdarHoU rpymmou (pochop u
Kucaopona). B ocHoBHOM docdaThl
SIBJISIIOTCS BTOPUYHBIMU
MUHepaJaMM, 4aCcTO UMeIoIe
sApKuH 1BeT (O0upro3a).

Oupro3a


http://images.yandex.ru/yandsearch?p=1&text=%D0%B1%D0%B8%D1%80%D1%8E%D0%B7%D0%B0 %D1%84%D0%BE%D1%82%D0%BE&pos=33&uinfo=sw-1228-sh-616-fw-1003-fh-448-pd-1&rpt=simage&img_url=http://www.expresstyle.ru/upload/blog/717/biruza.jpg
http://images.yandex.ru/yandsearch?p=1&text=%D0%B1%D0%B8%D1%80%D1%8E%D0%B7%D0%B0 %D1%84%D0%BE%D1%82%D0%BE&pos=33&uinfo=sw-1228-sh-616-fw-1003-fh-448-pd-1&rpt=simage&img_url=http://www.expresstyle.ru/upload/blog/717/biruza.jpg

Cuiiukartsl

CuInKaThl — METAJLJIbI
COeIMHEHHBIE C CUJIUKATHOU
Ipymnmnou (KpeMHUH U KUCI0POJT),
7l 5TO caMble pallpOCTPAHEHHbIE
MUHepaJbl B IIpupoje (mouTu
TPETHh BCEX MUHEPAJIOB —
cuukathel). IIpegcraBuTenn 3Toro
KJlacca — KBapll, II0JIEBBIE IIIAThI.

I1osieBble NIIIaThl


http://images.yandex.ru/yandsearch?text=%D0%BF%D0%BE%D0%BB%D0%B5%D0%B2%D1%8B%D0%B5 %D1%88%D0%BF%D0%B0%D1%82%D1%8B&pos=15&uinfo=sw-1228-sh-616-fw-1003-fh-448-pd-1&rpt=simage&img_url=http://dl.krc.karelia.ru/collect/minerals/images/33_9.jpeg
http://images.yandex.ru/yandsearch?text=%D0%BF%D0%BE%D0%BB%D0%B5%D0%B2%D1%8B%D0%B5 %D1%88%D0%BF%D0%B0%D1%82%D1%8B&pos=15&uinfo=sw-1228-sh-616-fw-1003-fh-448-pd-1&rpt=simage&img_url=http://dl.krc.karelia.ru/collect/minerals/images/33_9.jpeg
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Dopmubl Hax0HCOCHUA MUHEPAN06 6
npupooe

[TopaBisatoniee 60JABIIUHCTBO MUHEPAJIOB
IIPeACTaBISIOT COOOU KPUCTALJIMUYECKHE
oOpa30BaHUsI.

EcrectBeHHOU pOpMOM
X oOpazoBaHUs U HAaXO0XK/AeHUs B IPUPO/IE
SIBJISIETCS KPHUCTAJLI.
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Kpucrasiibl — 3TO TBEPABIE TeJ1a, aTOMbI HUJIN
NOHBI KOTOPBIX 00pa3yIoT

[IpaBUJIbHBIE YIIOPAJOUYEHHbIE IEPHUOAUYECKUE
CTPYKTYDBHI.




IIpu onucanuu GOPMBI Caararlux arperar
KPUCTAJLJIOB MO>KHO

OTPAHUYUTBCSA €€ IIPOCTOU XapaKTEPHUCTUKOM,
HalpuMep: U30MeTpudHasA, TadbauTyaras,
ITUCKOBUJIHAA, VIIOIIEHHAsA, JINCTOBATAs,
IJIacTUHYATAas,

BBITSHYTAas1, cTo104aTas, IecroBarTasl,
UroJibuarasi, BOJIOKHHUCTAs,

HUTEBUAHAA U T.J.



Hampumep,
TUCKOBUJIHBIE ,
pacTyllue 13
OJIHOT'O IICHTPA,
MOTYT
00pa30BEIBATH
KpacUBbIC
«KaMEHHBIE PO3bD».



* HezakoHOMEpHBIE CPOCTKU
MHXHEPAJIOB MOTYT
00pas30BBIBAThH OPY3bl - TPYIIIIA
KPHCTAJIJIOB, PA3JIMYHOIO
pa3Mepa U OpPUEHTHPOBKH,
HapOCIINX OJHUM KOHITOM HE
KaKyH-HUOY/Ib IIOBEPXHOCTD I
XOPOIIIO OTPAHEHHBIX JIUIIH C
OJHOTO KOHIIA.
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* MuHepaJisl,
BBIZIEJISIOIINECS U3
PacTBOPOB U oy
HapacTaloIe Ha
CTEHKaXx IyCTOT, qaCTo
00pasyIoT cexkpeyuu. |




* OKpyTJIble U IIapooOpa3HbIe
BbIJIeJIEHUSI MIHEPAJIOB, B




Magnetite
St 1989

S
YOI Py IHOTOPCKO®
as 0071, 'Y/

| UpKyTCK

MeJikre KOHKpeIuu, MeHee 2-3 CM,
Ha3bIBAIOT 00UMAMLU.



OCHOBHBIE CBOMCTBAa MUHEPAJIOB

OnTnueckue CBONCTBA.

* OKpacka, WM yeem, MAHEpAJia SIBISICTCS BaXKHOM
ITUArHOCTUYECKOMN XapaKTEPUCTUKOU.

*lIBeT MruHepasIOB 3aBUCHUT OT UX XUMUYECKOI'O
COCTaBa, BHYTPEHHEU CTPYKTYPHI,
MeXaHU4eCKHX IIpuMecen 1, IJIaBHBIM 00pa3oM,
OT XUMHUYECKUX IIPUMeECEN






*Illeem munepana ¢
nopouike, Uil yeem
yepmol, SIBISICTCS
TAaK>XE BAKHOM
XapaKTEPUCTHUKOM,
UI'PAIOIIEH HHOTIA
PEIIAFOIIYIO POJIb B
OIPEACIICHUM
MHUHEpAJIA.




» IIpo3pauHocmb — CIIOCOOHOCTD
MUHePaJJIOB IPONYCKaTh CBET 0e3 N3MeHeHUA
HaIlpaBJIEHUS €ro pacIpoOCTPaHEHHU .
IIpo3payHOCTh 3aBUCUT OT
KPHUCTAJLINYECKOM CTPYKTYPhI MUHEpPAaJIa.



* [Ipo3paunvie —
IIPONYCKAKOT CBET I10
BceMy 00bemy. Uepes
TaKWE€ MUHEPAJIbI MOXKHO
BUJETh, KaK 4epe3 OKOHHOE
CTEKJIO.




* [lonynpo3spaunbie — 4epe3 HUX
BUJIHBI JIUIIb OUYEPTAHUS
npeaMeToB. CBET MPOXOIUT
CKBO3b MHUHEPAJI, KAK YEPE3
MaTOBOE CTEKIIO.




lIpoceeuusarowue —
IIPOITYCKAIOT CBET IO
TOHKOMY Kparo UJIH B
TOHKHUX IITACTHHKAX.




* Henpospaunvie — He
IIPOITYCKAKOT CBETA TAXKE B
TOHKUX IJIACTUHKAX.

IIpn nmpounx paBHBIX
YCJIOBHSX OoJiee
MEJIKO3EPHUCTBIE arperarbl
KaXXyTCSI MEHEE
IIPO3PAYHBIMU.




* bieck — cri0COOHOCTB
MMHEpaJia OTPakaTh CBET.
OTpaxeHue CBETa OT
IOBEPXHOCTH MHUHEpAJa
BOCIIPHMHHUMAETCS KaK OJICCK
pPaA3JIMYHON MHTCHCUBHOCTHU.




* Memanauueckuil bsa1eck — CUIbBHBIN OJI€CK,
CBOMCTBEHHBIM CAMOPOJHBIM MeTALJIaM U
MHOTHUM PYyJHBIM MHUHepaJaM.




* Hememaaauueckuil b.1eck 1o
CBOEN MHTEHCUBHOCTU U
0COOEHHOCTSIM II0ZIpa3/eslseTCs
Ha HECKOJIBKO BHUJIOB.

* Aaima3Hblil baeck (caMbId APKUN)
XapaKTEePEH JJ1d ajIMa3sa,
HEKOTOPBIX PAa3HOBUITHOCTEU
cdhaepuTa U Cephl.



» C/1eIyI0IIUM 110 UHTEHCUBHOCTU ABJIAETCA
CMeKASIHHbLU 0.1eCK.




* ’KupHbwiil baeck — 0JieCK, IIpu
KOTOPOM HNOBEPXHOCTH
MUHepaJia Kak Oy/TO IIOKPhITa
IJIEHKOU »KMPa WM CMa3aHa
MAacCJIOM. |




* Bockoagolil b6.1eck B 11eJI0M ITOXO0XK
Ha >KUPHBIU.

* Ilepaamymposblil 6.1eck
HaIlOMUHAET paay>KHbIH OJIeCK
YKeMuyTa.

* [Ileaxosucmulil baeck
HabJII0aeTcs y arperaTos,
MMEIOIUX BOJIOKHUCTOE WU
NUTOJIbYaTOEe CTPOEHUE.




MexaHuuyecKHe CBOUCTBA.

* CnaittHocmuv — cnocoOHOCTh MUHepaJsia
pacKaJIbIBaThCA II0 OIIpeeJIEHHBIM
KpUCTAJIOTpapUUIECKUM HATIPABJIEHUAM C
oOpa3oBaHUEM OTHOCHUTEJIbHO IJIaJIKUX
IIOBEPXHOCTEMU.

Becvma cosepuieHnasn cnailHOCmMbs — MUHEpPaI
0e3 0COOBIX YCUJINH pacKaJIbIBAeTCs U
paciHierisieTcsa pyKkaMy Ha TOHKHE IJIaCTHUHHBI.



» CogepuieHHas cnaitHoCmMy — MUHeEPaJI JIETKO
packajibIBaeTcs cj1abbIM yZIapoM MOJIOTKA C
oOpazoBaHNEeM POBHBIX 0JIECTANINX IIJIOCKOCTEM.




TBepaocTh — CIIOCOOHOCTHh MHUHEpPAJIA
CONPOTUBJIATHCS BHENTHEMY

MeXaHHYECKOMY BO3/I€HCTBUIO — IapallaHUIo,
pEe3aHUI0, B/IaBJIMBAHUIO.



DTaJIOHAMMU IIIKaJIbl Mooca ciay:KatT

CJIeayIoIe MUHEPAJIbI:
1. TaJsIbK.

2. l'urc.

3. Kasip1iur.
4. OIIOOPHUT.
5. AIIaTHT.

6. OpTOKJIa3.
7. KBapii.

8. Tomas.

9. KopyHi.
10. Astmas.



* ILaiomHocmbw /114 Pa3/INYHBIX
MUHEPAJIOB K0JiebjieTcsa oT 0,9 70 21
r/cm3.



Meodvb Cu.
OO6pIuHO cozep:xuT nmpumecu Fe, Ag, Au, As.

dopma evloeeHuss — Yallle BCero CIIONIHBIE MacChl MJIN
TEeHPUTHI, peske MOXOBHUIHBIE 1 IIPOBOJIOYHEBIE BhII€ICHUS.
Penko BcTpedaeTcst B BUJIEe KPHUCTAIJIOB KyOuecKon (pOpMBlI.
I[eem — MeaHO-KpaCcHBIN, MHOT/IA ¢ KOPUYHEBOM I0OEKaIOCThIO.
Yepma — MegHO-KpacHasi, ojiecTAIas.
baecx — mMetassmnmyecKkun.
IIpo3pauHocmb — HEDPO3PpauHbIH.
CnattHocmb — OTCYTCTBYET.

H310M —- KPIOYKOBATHIU.

Teepdocmv — 2,5 — 3.

IlromHocmb — 8,9 T/cM3.

Ocobuble ceolicmea — KOBKas.




