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AsTop: bypoBa TaHs

FTOPHbBIE NMOPO/AbI A




bl ® MwHepan - 3TO TBepaoe Teno
NpPMPOAHOro HEOPraHUYEeCKOro
NPOUCXOXOEHUSA, UMetoLLee
KpuUcTaninyeckoe CTpoeHme n
CoCTaB, KOTOPbIN MOXXHO
Bblpa3nTb XMMNUYECKOM
doopmynon. To ecTb
MWHeparnbl - 3TO KpUcTansbl
(MM KPUCTASNKN), UX MOXKHO
noLwynartb, U3MepuTh,
B3BECUTb UNU XOTS Obl
YBUOETL, NYCTb Aaxe B nyny
NN MUKPOCKOM.




Cnncok muHepanos...

KBapu
Arar

Anmas

AmMeTUCT

Bbuptrosa
BpunnuaHrt
[OpHLIN XpyCcTanb
Kemuyr

U3ympyn




KBapL

KBapuy - oanH 13 camblix
pacnpoCTpaHEHHbIX MUHEPASIOB B 3€MHOWN
Kope, NopoaoobpasyoLwmnn MmHepar
OonbLUNHCTBA MarMaTU4ECKUX 1 METaMOop
domnyeckunx nopoa. CeobogHoe cogepxaHune
B 3emMHou Kope 12 %. BxoguTt B cocTas
OpYrux MUHeparnoB B BUOE CMECEN U
cunukaTtoB. B obLien cnoXkHocTu maccoBas
aonst kBapua B 3emMHoun kope 6onee 60 %.
B kKpoBu 1 nnasme 4yenoseka
KOHLEHTpaUMS KpEMHE3EMA COCTaBNSAET
0,001 % no macce.




Arar

Arat — MuHeparn,
CKpbITOKpUCTannyeckas
pa3HOBMOHOCTb KBapua. [Npeacraengaer
cobowm

TOHKOBOJSTIOKHUCTbIN arperart xanuenoHa
CO CJTOMCTON TEKCTYPOW M norocHaTbiM
pacrnpenerieHmem

okpackn. KOBenupbl Ha3bIBaOT a2amom
Takke pasHOBMAHOCTU XanueanoHa 6es
SIBHOMW CITOMCTOCTU, HO C PasnnyHbIMU
BKJTHOMEHUSAMMN, CO34al0LLNMU
KOHKPETHbIN PUCYHOK: MOXOBOW

arar, arart 3Bésgyartbii u gpyrue.




Anmas

Anmas - MuHepan,

Kybuyeckasi annotponHasa doopma
yrnepoga. [pn HopmMarnbHbIX
YCNOBUSX MeTacTtabuneH, 1o ecTb
MOXET CYLLEeCTBOBaTb
HeorpaHnU4YeHHO Oosro. B Bakyyme
N B UHEPTHOM rase npu
NOBbILLEHHbIX TeMeparypax
NOCTENEHHO nepexoauT B rpadouT.




Mivic 1 viVv
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AMeTUCT - CUHSAS, CMHEBATO-PO30Bas U
KpacHo-domonertosas

pa3HOBMAOHOCTb KBapua. BcTpeyaetcsa
00bl4HO B Bnae cBoOOAHO CUOSLLNX B
ANycToTax M Xunax cpean Kpuctanimndeckmx
FOPHbIX NOPOL KPUCTasnI0B N X CPOCTKOB.
Kpuctannel obpasoBaHbl KOMBUHaUMEN
NNIOCKOCTEN NPU3Mbl U poMbo3aapa, NPUYEM
N3 BCEX KBapLEB MMEHHO A8 aMeTucTta
XapaKkTepHOW YepTon ABMSETCS
npeobnagaHne rpaHen pombosgpa. Pexe
Kpuctanmnbl UMeT AINHHONPU3MaTUYECKUI
NN CKUNTPOBUAHbIN 06NKMK. OBblyeH B
Apy3ax n Kpuctanminyeckmx WeTKax

BHYTPW araToBbIX Xeon 1 B MUHOANNHAX U
TPELLUMHAX BYSTIKAHNYECKMX Nopoa.




Buptosa-muHeparn
rmapaTnpoBaHHbIN doocdat an
IOMUHUA U Mean, OANH N3
caMbIX NOMynNsAPHbIX C
OPEBHOCTU U

OOHbIHE MO4ESIOYHbIN U
nonyaparoueHHbIN

KaMeHb. TPUKNMHHAA CUHTOHUA,
TPUKITMHHO-NMMHaKoMOanbHbIN
BN CUMMETPUN.



BpunnuaHT

BpunnuaHT(oT dopaHy,. brilliant
- brnectawmin), anmas,
obpaboTaHHbIN K
obnapatoLwmnm cneunuyeckon
doopmMoun, Tak Ha3blBAEMOM
BpnNNMaHTOBOW OrpaHKowu,
MaKCUMarnbHO BbIABAIOLLEN
€CTECTBEHHbIN Brieck KamHsl.
CBET, OTpaXXeHHbIN
bpunnnanTom, bnarogaps
BbICOKOW AucCrnepcumn B anvase,
pasnaraeTcs Ha LBETHbIE JTyyu
cnektpa. [oatomy B
OTPa)XeHHOM CBeTe bpunnmaHT
"urpaet" BCeMU LBETAMM

pagyru.




| OPHbLIN
XpycTanb

FopHbIN XpycTanb — MuHepan,
yuctad NpUpoaHas ABYOKUCH KPEMHMS,
becuBeTHas, npo3payHas
pa3HOBMAHOCTb KBapua, ogHa 13
KpUcTanan4eckumx

Moaupukaumm KpemHesema. Yumctole
6esnedeKkTHbIE KpUCTansbl FOPHOro
XpycTarnsi BCTpevartTcst OTHOCUTENBHO
peako 1 BbICOKO LEHATCA.
[MpakTnyeckoe 3HadeHne NMeKT
KpucTtannbel pasmepom ot 3—5 cwm. o
dopme KpucTansibl NpusaMaTn4eckue,
TpUroHarnbHO-TpaneumMeBngHbIe.
XapakTepHbl KpucTansbl-4BONHUKKU MO
HECKOMNbKNM ABONHMKOBbLIM 3aKOHaM.




Kemuyr

XKemuyr - TBEPOOE
OoKpyrnoe obpasoBaHue,
Nn3Brnekaemoe

N3 pakoOBUH HEKOTOPbLIX MOJI
ntockoB. Moxert
KrnaccmuumpoBaTbCs Kak
MWHEparn Krnacca opraHmyec
KUX coeanHeHun. LleHuTtcs
KaK AparoueHHbI KaMeHb 1
ncnonb3yeTcs ans
NpPOnU3BOACTBA HOBENMMPHbIX
n3genun.




U3ympyn

U3ympya — OparoueHHbIn
KameHb 1-ro knacca. KpynHble
besnedekTHbie N3ympyabl
yCTOro TOHa BeECOM OT S KapaT
LEeHATCA 4OPOXKe anMasosB.
NoeanbHbIM n3ympyn —
Npo3paYvHbll KAMEHb
paBHOMEPHO pacrnpeneneHHoro
HacbILWEeHHOoro uBseTta. [ NaBHbIN
KpUTEPUN KayecTBa

n3ympynoa — ero UBeT, Ha
BTOPOM MecTe —
Npo3payvHOCTb. HaTypanbHble
N3ympyabl NOYTU BCerga MMerT
TPELLUMHbI U pacKonbl.




OnAa 4yero Hy>XHb
MUHepanbl?

TpyOHO HaMTK YenoBeKa, KOTOPbIN Obl HAYEro HEe cribilan o
MuHepanax. MHorne nioau 3HarT U 0 BaXKHOCTU MMUHEpParoB, UX
HeobXo4MMOCTM AN XUMUYECKOM U APpYrnX oTpacren
NpPOMbILLSIEHHOCTWN. HO ecnn nonpocuTb YernoBeka Ha3BaTb XOTH
Obl HECKOJSTbKO MUHEPANOB, OH MOXET He cpa3dy HaWTu OTBET.
MunHepanamm HasbIBalOT BELLECTBA, BXOoAsALLME B COCTaB 3eMHON
KOpbl N UMeKLLMe HeopraHM4ecKyo OCHOBY. Hayka 0 MMHepanax
Ha3bIBaeTca MUHepanornen. Het HM ogHon obnacTtu
NPOMBILLNTIEHHOCTHN, B KOTOPOW Bbl HE MPUMEHANNCE MUHEparnbl,
NX BaXXHOCTb TPYAOHO NepeoueHnTb. BakHenlee MecTo B XXU3HN
YyerioBeka MMeET Xerne30, 4obbiBaeMoe 13 cogepxallmx ero pya.
OHO 1cnosb3yeTca B MalLMHOCTPOEHUN, CYAOCTPOEHNHN, B
aBMauum N KOCMoHaBTUKe, 6e3 xenesa TpyaHo ObINo
npeacTaBnTb CYLLECTBOBAHME aBTOMOOUMNEN U XKENE3HLIX AOPOT.
He MeHbLUee 3HayeHne MMerT 1 gpyrne metannbl. B cambix
Pas3NNYHbLIX OTpaCNSaX NPOMbILLNEHHOCTN NCNOSb3YEeTCH
antoMnHMn, meab, cepebpo, onoeo, ceunHel... Cnegyer 3HaTb,
YTO BbIMNfaBKa MeTaNIoOB HEBO3MOXHa 6e3 Apyrnx MUHeEparoB —
B YACTHOCTU, KOKCYIOLLIerocs yrng.
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[OpHbIe
n Opgnhlﬂale nopoAabl — NnpupoaHad

COBOKYMHOCTb MUHEpPAarioB bonee nnu
MEeHee NMOCTOAHHOro
MMWHEPAariorm4eckoro cocTtana,
obpasyloLaa caMoCTOATENBLHOE TENO

B 3eMHOM Kkope. [naHeTbl 3eMHOM

_ rpynnbl 1 Apyrue TBEPAblIE KOCMUYECKNE




CrNCOK ropHbIX
nopoa...

AnebacTtp

AHOE3UT

bazanst

basaHuThl

[paHuT

L

naoas

L

OoJ1IOMUT

/I3BeCTHAK

KBapumTuThI

Mpamop




AnebacTp

AnebacTtp-Ha3BaHue OBYyX
Pa3NMYHbIX MUHEpPAroB: [UM
ca (anakesacynbdaTta Kanbl
ns1), Kanbumta(kapboHart Ka
nbuung). MNepBbin -
anebacTp (anaBsacTop),
KOTOPbIM Mbl MOSIb3yeMCSl B
HaLIW OHW; BTOpPOE - NO
bornbluen Yyactn Ha3BaHue
mMartepuana B aHTUYHOCTMW.




AHOe3unT

AHpe3unT (OT HasBaHUA
rOpHOW

cuctembl AHAbI aHrn. And
es B KOxxHou

AMepuKe) - ByrnkaHu4yecka
S ropHas

nopoaa cpeaHero
cocTaBa, HopManbHOW
LLIENMOYHOCTM.




ba3anet

ba3anbT — ropHaga nopoga
TEMHOIO LIBETA,
obpa3oBaBLUadAcs B
pesynsrarte UsnMMsaHus
Marmei.




ba3zaHuTbI

ba3aHuT - ropHO-KaMeHHas
rnopoaa, noxoxas

Ha 6a3ankT, porosas
obmaHka.

Buabl 6a3aHUTOB :

B 3aBucnMmocCTu ot
cogepXaHua HepenmHa nnu
aHanbunma Bce bazaHuThbl
pasgensoT Ha : JlenyutoBbin
- pa3HOBUAHOCTb ba3aHuTa, B
KOTOpOW nenuunt npeobnagae
T HaA nnarnMoknasom.

HedbennHoBbIN
AHanbLUMMOBbIN




[paHuT

'PaHNT- KMCcnass marmaTmnyecka
S1 UHTPY3UBHAA ropHas rnopoaa.
Cocrtout

N3 KBapua, nnarnoknasa,
KarnmeBOoro noneBoro Lwnarta u
Cnopg, -

buoTtuTa n/unu myckosuTa.
[paHNTbI O4YEeHb LLUNPOKO
pacnpocTpaHeHb!

B KOHTUHEHTaNnbHON 3eMHOWU
Kope.




Ilnaodas

Owvabas3 - yctapeBLuee
Ha3BaHue
NOMTHOKPUCTaNINYECKUX
MENKO3EePHUCTbIX
BYNTIKAHUYECKNX FTOPHbIX Nopoa,
XUMUYECKN N NO
MUHEpanbLHOMY COCTaBy
ABMAIOLMXCA rmnaduccanbHbIM
aHanorom 6as3anera. CocTouT B
OCHOBHOM

n3 nabpagopa u asruta. B
HacToslLLIee BpeMS
NCNonb3yeTcsl TEPMUH
«gonepuTt», a TEpMUHOM
«anadbasoBas» onucbiBaeTcsd
CTPYKTypa ropHbIX NOpoA.




NonomuT

Oonomut —

1). MuHepan u3
Kriacca KapboHaToB.

2). ocagodHas

kapboHaTHas ropHas
nopopaa, cocrosias Ha 95%
n boriee U3 MnHeparna
AonomuTa.

Ha3BaH B 4YecCTb
dopaHLy3CKOro UHXXeHepa u r
eonora [leona ge

Oonombé (1750—1801),
onucaBLLEero nNpm3Haku
OONTOMUTOBbLIX MOPOA.




N3BeCTHSAK

MU3BeCTHAK — ocagoyHas ropHas
nopoaa opraHM4ecKoro,

pexe XeMOreHHOro NPONCXOXAOEHNS,
cocTosiLas NPENMyLLECTBEHHO

n3 kapboHaTa Kanbumsa B hopme
KPUCTanmnoB KanbumnTta pasnu4Horo
pa3smepa. I3BeCTHSK, COCTOALLNMN
NPEeNMYLLECTBEHHO U3 PaKOBUH MOPCKNX
XXMBOTHbLIX U UX 0BNTOMKOB,

Ha3bIBAETCS paKyWe4YHUKOM.

Bxoosawmm B coctaB U3BECTHSAKA
kapboHaT Kanbumsa cnocobeH
PacTBOPATLCS B BOAE, a TakxKe
MeLJIeHHO pasnaraTtbCcs Ha yrnekncrbiu
ra3 U COOTBETCTBYHOLLME OCHOBaHUS;
NepBbIX NPOLECC — BaXXHENLIUN oakTop
obpas3oBaHus KapcTa, BTOPOWN,
nponcxoasilnm Ha bonbLmnx rmyodnHax
nog agenctenem rnybuHHoro tenna
3eMnun, JaéT UCTOYHUK rasa

Ona MUHeparnbHbIX BOA.




KBapuutur

KBapuut — metamopgunyeck
asi ropHasi nopoaa,
cocTosiLlasi B OCHOBHOM

n3 kBapua. Kpenkasi u
NpoYyHas ropHasa nopoaa
benoro, ceporo nnu
KpaCHOBAaTOro LIBETOB, OYEHb
TpyaHasa anst oopaboTku.




Mpamop

Mpamop (ap. rpey. — «benbin
nnn onecTawnn

KaMeHb») — MeTamopdunyeckas
ropHasa nopoga, cocroduias
TOSTIbKO 13 Kanbuuta. lNpu
nepekpuctannusaunm goromMmT
a obpasyloTcs 40NTOMUTOBLIE
Mpamopbl. ObpasoBaHune
MpamMopa eCTb pesynbTar Tak
Ha3bIBAEMOIO

npoLlecca metamopdusma: noa
BO34ENCTBUEM onpeaeneHHbIX
PMN3NKO-XMMUYECKUX YCITOBUN
CTPYKTYpa U3BECTHSIKA
MEHSETCS N B UTOre poXXgaeTcs
Mpamop.
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