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OBIIIME MOHATHUA O I'OPHBIX ITOPOJAX U
BHEIIHUX ITPU3HAKAX

TBepnas o6osouka 3eMHOTO mapa (JuTocepa) COCTOUT U3 MUHEPATbHBIX
arperaToB, KOTOpbI€ Ha3bIBAIOT TOPHBIMH MOpoJaMu. ['opHBIE OPOIBI — camo-
cmoamesnbHble 2€0102udecKue mead, COCmoaAuiue u3 00H020 iU HeCKOIbKUX
MUHEPAanoe 0onee unu mMenee NOCMOAHHO20 cocmaea u cmpoenusa. Hayka,
u3yyJaroniasi TopHble Opobl, Ha3biBaeTcs nerporpadueil. Bece ropHbie mopobl
B 3aBUCHUMOCTH OT NMPOUCXOKACHUS, T.€. 00pa30BaHUsI, ACNIATCS HA TPU TPYIIIBL:
Mazmamuyeckue, 0cadounvle u memamoppuueckue. Jiutochepa Ha 95% cmo-
KEHa U3 MarMaTUYeCKUX U MeTaMOp(PUUECKUX MOPOJ, Ha MMOBEPXHOCTH Ke Ipe-
00J1a1at0T 0CaI0YHbIE TOPOJIbI.

Kaxxnas ropuas mopoaa, oOpa3ysch B ONpPENEICHHBIX T'€0JOTHYECKUX
YCIOBUSX, XapaKTEPU3YeTCs COBOKYIHOCTHIO BHEUIHUX MpHU3HaKkoB. ['aBHEi-
IIMMU SBJISIOTCS MUHEPAJIOTUYECKHUI COCTaB, CTPYKTYpa, TEKCTypa U IBET.

Munepajornyeckuii coctaB TOpPHBIX Nopoa paziaudyeH. OHU MOryT
COCTOSITh U3 OJJHOTO (MOHOMHHEPAJIbHBIE) WU U3 HECKOJIBKHUX (MOJIUMUHEPAIb-
HbI€) MUHEpaJoB. [I[pumMepoM MOHOMUHEPATIBHBIX MOPOJ] ABISAIOTCS MpaMop, U3-
BECTHSK, COCTOSIIIME M3 OJHOro Kajmbuuta. [Ipumepom moaumMuHepanbHOU Mo-
POJIbI MOKET CIIYXHUTh I'PAHUT, OCHOBHBIMU MHHEpaIaMH KOTOPOTO SIBISIOTCS
OpTOKJIa3, CIII0Ja, KBapll, a TaKKe MPUMECh IUIarnokKjia3a U poroBoi 0OMaHKU.
JIist KaXoM Tpynibl MOPOJ XapaKTepHa ONpeJieJieHHasl Tpynna OCHOBHBIX MU-
HEpaJIoB, MPUCYTCTBHE UX B JaHHOM nopoae obs3arensHo. Ha nonto kaxaoro us
HUX Tpuxoautcs 6osxee 5% oT oObema MoOponbl (B CyMME OHHM COCTaBJSIOT
6onee 95%). OTcyrcTBHE XOTS OBl OTHOTO U3 OCHOBHBIX MUHEPAJIOB MPUBOJIUT K
M3MEHEHHUIO Ha3BaHUs NMopoiabl. KpoMe OCHOBHBIX MUHEPAJIOB B COCTaB BXOMST
BTOPOCTEINEHHBIE (aKLECCOPHBIE), KOTOPbIE MOT'YT MPUCYTCTBOBATh WU OTCYT-
CTBOBaTh, HE MEHsSI Ha3BaHWE MOPOJAbl. XMMHUYECKHI COCTaB TOPHBIX MOPOJ
MOABEPIKEH KOJICOaHUSM.

CTpyKTYpO# Ha3bIBaeTCS CTPOCHHUE MOPOJbI, T.€. CTENEHb KpUCTaIN3a-
uuu, GopMa 1 pa3Mepbl MUHEPAJIbHBIX 3€PEH, CIararolinx ee Maccy.

[Ton TekcTypoili MOHUMAIOT XapaKTEp PACIONOKEHUS COCTABHBIX YacTel
MOpPO/bl B 3aHUMAEMOM UMU MPOCTPAHCTBE, T.€. C/I0MHCEHUE, CIEeNneHb ee Nilom-
nocmu. HexoTopslie BUIbI CTPYKTYPBI U TEKCTYpPbI TOKa3aHbl Ha pucC. |

LBeT ropHbIX MOpoJ pazHOOOpa3eH U 3aBUCUT OT OKpPACKH MOpoj10o0pa-
3YIOIUX M PAcCESHHBIX B €€ Macce BTOPOCTENEHHBIX MUHEpasioB. Paznuuaior
MOPO/bl, UMEIOUIUE CBETIYIO OKPACKY (CaIMuecKHe MOpoAbl) U MOPOAbl TEMHOM
okpacku (pemuueckue nopoanl). K cBeT/ibIM okpackaM oTHOCATCS Oenasi, CBET-
JI0-cepasi, JKeNnToBaTasi, po3oBaTasi, KpacHoBaTas. T€MHbIE OKpAaCKH: cepasi, TeM-
HO-cepasi, 3eJIEHOBaTO-cepasi, TEMHO-3€JIeHasl, YepHasi.

Kpome mnepedncieHHbIX BHEUIHUX MNPU3HAKOB, MPU HM3YYEHUU MOPOJIbI
CJelyeT YYUTBIBATH U PSI APYTrUX OCOOCHHOCTEH — YAENbHBIA BeC, HaIM4YME
WM OTCYTCTBUE OKaMEHEIOCTE! U OTIEYaTKOB.
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CIpYKTypa MarMaTH9eCKHX ITOPoJA

rophHpoBas IIerMaTHTOBasi

TekcTypa MeTaMOpP(HI eCKHX ITOPoJ

CITaHLICBATaA roJsocdaras

Puc. 1. HekoTopsie BUABI CTPYKTYPBI U TEKCTYPBI TOPHBIX MOPOJ

IIo MMPOUCXOXKICHNUIO BCC TOPHBIC ITOPOABLI PA3ACIIAIOTCA HAa TPU I'PYIIIIbI:
MarmMaTnd4cCKuc, 0CaaO04HbIC U MeTaMOP(I)I/ILICCKI/IC.
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MAI'MATHYECKUE I'OPHBIE TIOPO/IbI

Marmatuueckue MopoJibl SBISIOTCS MepBUYHBIMU. OOpa3yroTcs u3 pac-
TJIaBJICHHOW Marmbl MPU OXJIAKJICHUH M 3aTBEPJICBAaHUU €€ Ha HEKOTOPOU IITy-
OMHE OT 36MHOM MOBEPXHOCTU WJIM MYTEM OXJIAKICHUs W 3aTBEpJCBaHUS Mar-
MBI-JIaBbI, U3JIMBIICHCS HAa TOBEpXHOCTh. [lopobl, oOpa3ytoniuecss mpu 3acThI-
BaHUM MarmMbl Ha TJIyOMHE, HA3BIBAIOTCS 2IYOUHHBIMU, VTN UHMPY3UGHBIMU, A
MIPU 3aCTHIBAHUHU HW3JIUBIICICS HAa MOBEPXHOCTh MarMbl — UZAUGUIUMUCA, WIH
appysuenvimu. Kaxnas rmyOuHHas MOpPOJa UMEET U3IUBIIUNCA aHAJIOT, TOXK-
JIECTBEHHBIN 10 MUHEPATIOTHYECKOMY U XUMHUECKOMY COCTAaRY.

Marmaruueckue ropHbi€ TOPOJIbI B 3aBUCHUMOCTH OT crocoba oOpa3oBa-
HUS UMEIOT pa3nnuHbie popMbl 3aseranus B tutocdepe. [maBubie popmel 3aie-
raHus UHTPY3UBHBIX MarMaTHUE€CKUX MOPOJ B HeApax 3eMiid — OaTOJIUTHI, IITO-
KM, 3aJIeKU, TUIACTOBBIC JKHIIBI, JTAKKOJIHUTHI, 3 (PY3UBHBIX — MOTOKU, TTOKPOBHI,
KyTioja, KOHYCBI U JIp.

BatoauThl — rpomMagHbie KynojiooOpa3Hble Tela, 3aHUMAloIMe 1Mo IUI0-
mraau oosee 200 KMZ, CONPUKACAIONINECS] CBOUMU OCHOBAHUSIMU C KHUJKOU Mar-
MOHM.

IITtoku — no ¢opme aHATOTHYHBI OATOJIMTAM, OTIWYAIOTCS MEHBIITUMU
pasmepamu (menee 200 KM°), X 9aCTO CUHTAIOT OTBETBICHUSMHI OATOJIUTOB.

JIakKOJIMTBI — KapaBaeoOpa3HOU min rpubo00Opa3HOil (GOPMBI C BBIMTYK-
JIOM TTOBEPXHOCTHIO, 00Pa3yIOTCsl BA3KUMU MarMaMM, KOTOPbIE MPUIOJIHUMAIOT
BBIIIIEJICKAIIINE TTOPOIBI.

3ajie:ku, IJIACTOBbIE JKWJIbl M JIaKH — 00pa3yloTcsl MpU MPOHUKHOBE-
HUU Marmbl B TOJIIY OCAJOYHBIX MTOPOJI, KOTOpas 3aCThIBAET B BUJIC TUIACTOB 3a-
JIETAIONIUX MapajlieIbHO HAIIACTOBAHUIO OCAJ0UYHBIX Opoa. OTanyaroTes pas-
MepaMH, IJIONMIaJb OT HECKOJBKUX CAHTUMETPOB J0 HECKOJIbKUX JECATKOB MET-
poB. B 1i1uHY MOTYT OBITH BBITSIHYThI HA HECKOJIBKO KUJIOMETPOB.

IIoTOKM — y3KHe T0JIOCHI 3aCThIBIIICH JIaBbl, MPOTEKAIOIIEH M0 Y3KOU J0-
JMHE, JUIMHA UX Pa3JIMdHa OT HECKOJIBKHX METPOB JI0 HECKOJBKHUX KUJIOMETPOB,
T.€. 3TO 3aI0JHEHNE OCTHIBIIECH JTaBOM JT0KOUH, TOJWH, YIIETUN U T.1.

I1oKpOBBLI — TEOJIOTHYECKUE TeNla W3 M3JIMBIICHCS J1aBbl Ha OOJBIIYIO
TJI0IA/1b, U3MEPSAEMYIO JIECATKAMHU KBaJPATHBIX KUJIOMETPOB.

KynoJia, KOHYCbI — CBOJI00Opa3HbIe Tejia, 00pa3yroIIuecs U3 BS3KOU U
MaJIONIOIBUKHOM JIaBbI, KOTOPasi IIPU BBIXOJIE HA MOBEPXHOCTh HE PacTEKaeTCs.

B coctaB mMarmaTuyeckux rOpHBIX MOPOJ BXOMST BCE XUMHUYECKHE dJie-
MEHTBI, HO TPEOOIATAI0T KUCIOPOJ, KPEeMHUH, aTlOMHUHHUH, JKEJIe30, KalbIIHil,
MarHui, Kajui, HaTpUi, TUTAaH U BOJOpoa. Ha momr0 3TUX 3J1€MEHTOB NpUXO-
JTUTCST 0KOJIO 99%,.




Marmatuueckue T'OPHBIC ITOPOABbI COCTABJICHBI PA3JIMYHBIMHA MUHCPAJIAMHU.
K YUCJIy OCHOBHBIX MUHCPAJIIOB OTHOCATCA:

IIOJIEBLIE IITATHI - 60%
nupokceHsl u ampudonsr - 17%
KBap1| - 12%
CITIOIBI - 4%
MPOYHNE CHITHKATHI - 6%
OCTaJIbHbIE MUHEPAJIbI -1%

Hroro  100%
Bce marmarnueckue ropHbBIE TOPOIBI MO COACPKAHUIO KPEMHEKHCIOTHI
(S10,) nonpazaenstorcs Ha:
1. Vaprpakucisie conepxanue oomnee 75%

2. Kucnele —"—  65-75%
3. Cpennue —— 52-65%
4. OcHOBHbIE —"—  40-52%
5. YunprpaocHoBHble  —'— MeHee 40%

BeneactBue pa3nuuHOTO colep:KaHUs KpeMHEe3eMa 3TH TPYMIbl TOPHBIX
MOPOJ PE3KO OTIMYAKOTCA IPYr OT Apyra MO0 MHUHEPAIOTMYECKOMY COCTaBy M
OKpacke.

Kucnsle copepkaT 3Ha4YMTENbHOE KOJWYECTBO KBapla W IMOJEBBIX IIMa-
TOB, YTO MNPHUJAET UM CBETIYK) OKpacKy. B cpeaHux mopojax coaepKuTcs
MEHbIIE KpeMHEe3eMa, MOATOMY KBapll B HUX OTCYTCTBYET WIM COACPKUTCS B
HE3HAUUTEIbHBIX KOJIMUYECTBAX. [ TaBHBIMU MOPO1000Pa3yIOIIMMUA MUHEpATAMU
B OCHOBHBIX  TIOpOJaxX  SIBISIOTCA  TEMHOOKpAILEHHBIE  KEJIEe3UCTO-
MarHe3uajbHble CHUJIMKAThl — OJIUBHH, POroBasi 0OMaHKa, aBTUT, a U3 MOJEBbIX
IINAaTOB — IUIaruokiasbl. OCHOBHBIE MarMaTHYeCKHe MOpoJibl OOBIYHO OKpallie-
HBI B TEMHBIE 1IBETA, 3TH MOPOJIbI O0JIee TSHKENbIe U MIIOTHBIE.

OnpenensomUMi BHEIIHUMH MPU3HAKAMUA MarMaTHYe€CKUX TOPHBIX MO-
POJl ABJISIIOTCSL CTPYKTYpa U TekcTypa. CTpyKTypa UHTPY3UBHBIX U 3(PPy3UBHBIX
MOpOJ YeTKO pasznuyaetcs. [ riryOMHHBIX (MHTPY3UBHBIX) TIOPOJI XapaKTepHa
XOPOILIO BhIpAXXEHHAs! ROJTHOKpUcmaniuyeckas crpykrypa. ObpasoBanue 3Toil
CTPYKTYpbl OOYCJIOBIIEHO MEIJICHHBIM OCTBIBAHHEM Marmbl MPHU MOCTEIEHHOM
CHI)KCHUM TeMIEepaTypbl W JaBieHHs. Bce MUHEpanbl BBIIEISAIOTCS U3 HEE B
KPUCTAJITMYECKOM COCTOSIHUU (TpaHUT, rabopo).

[lo BennumHe mpeobiiagaroeid Macchl 3epeH Cpeu MOJHOKpUCTAIINYe-
CKHX CTPYKTYp pa3ian4aror:

1. Becbma KpYNMHO3EPHUCTYIO CTPYKTYPY € JUIMHOM OTIEIbHBIX KpUCTal-
JI0B, npeBsImaromeit 10 mm.

2. KpynHO3epHUCTYIO — ¢ pa3mepamu 3epeH oT 5 10 10 mm.

3. CpeaHE3epHUCTYIO — C BEIMYUHOW 3€PEH OT 2 10 5 MM.

4. MenKo3epHUCTYIO — C JJIMHON KPUCTAIIOB OT 2 MM JI0 €/1Ba 3aMETHBIX
B JIyIly KPUCTAJJIOB.



HekoTopble MHTpPY3UBHBIE NOPOJBI UMEIOT HEZMAMUMOBYI0 CTPYKTYPY,
KoTopas oOpa3yeTcsi MpU OJTHOBPEMEHHON KPUCTAJUIM3ALUU ABYX KOMIOHEHTOB
cmecu. [lpu sTom Habmomaercss kak Obl B3aMMHOE MPOPACTAHME MUHEPAJIOB.
[IpumepoM sBisieTCS MUCHMEHHBIM T'PAHUT, HAOJIIOJAETCS MPOpACTaHUE TOJIe-
BBbIX IINATOB KBAapLEM, YTO CO3JAeT PUCYHOK, HAIIOMHHAIOUINI ApeBHUE apad-
CKHE TUCbMEHA.

O¢ddy3uBHBIE MOPOABI XAPAKTEPU3YIOTCS HEMOJHOKPHUCTAIIIMYECKOM
agpanumoeoii, nopphupoeoit U cmeK106amoil CTPyKTypoil. OTH BUJIBI CTPYK-
Typ 00pa3yroTcs Ipu ObICTPOM OCTHIBAHUU MarMbl.

AdanutoBas (IJIOTHAS) CTPYKTYpa XapaKTepU3yeTcs OTCYTCTBUEM KpH-
CTATMYECKUX 3€PEH, BUAUMBIX MPOCTHIM IJ1a30M WIH B JIymy (06a3aibT).

CrekJioBaTas CTPYKTypa IOYTH LEIMKOM COCTOWUT U3 HEYCIIEBIIEH BBI-
KpUCTANIN30BaThCSl MarMaTu4eckoil maccel (ctekina). CiaeayeT OTMETHTh, YTO
st 3 Py3UBHBIX TOPOJ CO CTEKIOBATOM CTPYKTYpPOMl XapaKTepeH pPaKOBUCTHIM
U3JI0M (TOrJa Kak JAjisi APYTUX MOPOJ M3JIOM HE SIBJISETCS TUIIMYHBIM MpU3HA-
KOM), CTEKJISHHBIH Ojeck. Bce oOcummanbl (BYJKaHUYECKHE CTEKJIA) MUMEIOT
CTEKJIOBATYIO CTPYKTYpY.

[InotHas m creknoBatas cTpykTypa 3¢@dy3uBHBIX MOpoxa (HOpMHUpYETCs
Oylarosiapsi TOMy, 4TO M3JMBLIAsCA JaBa MOMANaeT B YCIOBUS HU3KOM Temmepa-
TYpbl U HU3KOTO JaBJi€HUs, OBICTPO OXJIAXIAETCs, HE YCIeBAeT 3aKPUCTAIIN3O0-
BaThCS U MPEBPALIAETCA B IVIOTHYIO, CTEKJIOBATYIO MAcCy.

IlopdupoBasi CTpyKTypa XapakTepU3yeTCs IUIOTHOW, TOHKO3EPHUCTOMN
WM CTEKJIOBATOW OCHOBHOM Maccoil, Ha (hOHE KOTOPOM BBIIEISAIOTCS OTJAEIbHBIC
KpucTaJibl. Yame BCEro 3TH KPUCTAIIIBI IPEACTABIEHBI KBaplEM, IOJEBBIMU
mmnaramMy, a uHoraa u ampubonamu. DTOT BUJ CTPYKTYpPbl XapaKTepeH IS
mpaxuma, anoesuma, nopgupa. O6pazoBanue MOpPUPOBON CTPYKTYpPhI 00b-
SCHSIETCSI TeM, YTO 00pa30BaHUE OTIEIbHBIX KPUCTAIJIOB HAYaJOCh B IIYyOWH-
HBIX YCJIOBHSIX B pe3yJjbTaTe OXJAXXICHUS Marmbl. 3aTe€M 3TOT Ipouecc Obul
MIPEPBAH HOBBIM IIPOSIBJIEHUEM TEKTOHWYECKUX CHJI, KOTOPBIE BBIIABUIM MarmMy
Ha MOBEPXHOCTh 3emMiiu, Jajnee Oyiaronapss ObICTPOMY OXJAXKICHHUIO KUK
YacThb 3aTBEPAEBACT, IPEBPALIASACH B IVIOTHYIO CTEKJIOBATYIO Maccy.

HekoTopblie BUIbI CTPYKTYp MarMaTU4eCKHUX NMOPOJ TOKa3aHbl Ha puC. 1.

[lo xapakTepy TEKCTypbl MarmMaTH4e€CKHE MOPOJAbl MOTYT OBITh Maccue-
HbIMU U HOPUCHIBIMU.

MaccuBHasi IOPOJ1a COCTOUT U3 MUHEPAJIOB, IVIOTHO MPUJIETAIOIIHUX IPYT
K Ipyry 0e3 Kakux-i1u0o cBOOOAHBIX IMPOMEKYTKOB MeXAy HUMU. B mopuctoit
MIOPOJI€ MOKHO MPOCTBHIM IJ1a30M PA3JIUYUTh KaBEPHBI WIIM MEJKHE MOpbL. Takas
TEKCTypa BCTPEYAETCS TOJBKO Y HEKOTOPHIX 3(PPy3uBHBIX MOPOJ (ByIKaHUYE-
ckuii Tyd, 6azansT u ap.). [lopucras tekctypa dhopMupyeTcss B BEpXHEH yactu
M3JIMBIIEHCS JIaBbl, KOTJIa B MPOIECCE OXJIAXKICHUS €€ BBIICISIIOTCS B OOJIBIIOM
KOJIMYECTBE T'a3bl U 00pa3yloTCs MyCTOThI, YTO MPHUIAET MOPUCTOCTh TOPHOH MO-
poze.




HNnorjga BO3HUKAIOT 00JIOMOYHO-TIOPUCTHIE ByJIKaHUYECKUE MOpoabl. 13-
BEp)KEHUSI BYJKAHOB COMPOBOXKIAIOTCS B3PbIBAMHU, UYTO MPUBOAUT K 0Opa3oBa-
HUIO 00JIOMOYHOr0 MaTepuala, KOTOPbId B JallbHEHIIEM YIUIOTHSAETCS, 1IEMEH-
TUPYETCSL.

Bce mHTpYy3MBHBIC M 3HaYUTENIbHASA YacTh d(PPy3UBHBIX MOPOJ XapaKTe-
PU3YIOTCSI MACCUBHOM TEKCTYPOM.

[lpy w3y4YeHWH BHEIIHUX TMPU3HAKOB MAarMaTHUYECKHUX IOPOJ TOMHUMO
CTPYKTYPBl U TEKCTYpbl HEOOXOJIHUMO ONPENETUTh LBET, YACIbHBIA BEC, IIIaB-
HelIMe nopo10o0pasyolue MUHEPasbl, COCTABIISIONINE UX MAacCy.

O600uieHHas Kiaccudukanus MarMaTHYeCKUX TOPHBIX TOPOJ MOKa3aHa B
Tab. 1.

Tabnuua 1
Knaccuduxanus Hanbosiee pacripocTpaHEHHBIX MarMaTHYECKUX TOPHBIX TTOPOJT
Crenenn OCHOBHBIE MUHEPAJIBI Bropocre- I'ny- N3nus-
KHUCIJIOTHO- TICHHBIC OWHHBIC mecs
cTH (Kpem- MUHEPAJIBI MOpPO/bI | aHaJIOru
HEKHCIIoTa
B %)
VYabTpakuc- | KBapiy, mmarsl osieBble I{BeTHBIE ITerma- -
asie (>75) MUHEPAJIBI TUTBI
Kucnsie Mmnoro (35-40%) nonesoro | Anarur, I'pa- | I'panur-
(75-65) mmara (OpToKjia3, MUKpO- | LIMPKOH, HUTBHl | TOpQHUPHI,
KJIKMH) 1 kBapua (25-30%), | MarHeTwur, KBaplieBble
TEMHOIIBETHBIX MHHEPAJIOB | TYpPMaJHH, nopupsl,
(poroBas ooOMaHka, OMOTHT, | XJIOPUT U JIp. JUTAPUTHI,
maruokiasz) maio (5-10%) oOcHIMaHbI
Cpennue [Toneoit mmart (rarnok- | Keapi (0-15%), Jno- | AHJE3UTHI,
(65-52) na3 50-70%), aBrut, poro- | amartwr, PUTHI, | TPAXUTHI
Bast oomanka (10-20%), MarHeTuT, CHUEHUTHI
ouotut (10-15%) XJIOPUT U Jp.
OcHoBuble | [loneBoii mmnar (tutarnok- | OpTokias, ['ab6po | bazanbTsl,
(52-40) na3 50-70%), nupokceH KBapIl, anaTur, nradassl,
(25-50%), poroBast oOMaH- | WIHBMEHUT, 0a3anbpTo-
Ka, OMoTHT, OMUBUH. KBapir | TuTaHUT U Ap. BEIC TTOP-
OTCYTCTBYET bupuTHI
VYabTpa- OnusuH (100-85%), nu- Marnerur, ITepu- [Tuxpu-
OCHOBHBIE poxkcen (0-15). Keapi u WIIbMEHUT, JTOTUTHI, | TOBBIC
(40-35%) TMOJIEBBIE IIMATHl OTCYTCT- | CEPIIEHTUH U Ap. | YHUTHI, | mopdu-
BYIOT. MUPOK- | PUTHI
CCHHTHI




Onucanume MarMaTu4ecKux mopoxa

I'PAHUT. B 0OCHOBHOM COCTOUT M3 MOJIEBOTO IIIATa, 4aCTO BCTPEUACTCS
KBapIl, IPUCYTCTBYET B HEOOJBIIIOM KOJUYECTBE CIIIO[a, MHOTJIa poropas 00-
MaHKa. TeMHOIIBETHBIX MHHEpajoB (poroBas OOMaHKa, OWOTUT) COJEPKHUT
odeHb Masto (0koJ1o 5-10%).

KBapiy mpezacraBiieH OelbIMU, CEpOBATHIMU, JIBIMUATHIMU WU YEPHBIMU
c1aboMpo3payHbIMU, CTEKIOBUIHBIMU OJiecTamuMu 3epHamu. [loBepXHOCTH B
M3JIOME HEepOoBHas Oiarojapsi OTCYTCTBUIO criaitHOCTH. [lojieBble MIMmaThl UMEIOT
KpacHBIN, XENThIM, Oenblil, cepoBaThii 1BeT. [I0BEepXHOCTh pOBHAs, IJajaKas
Oylarogapsi XOpoIlo BRIPAKEHHOM CIMAHOCTH. Bieck CTeKISTHHBIN WM MOJIEBbIC
ATl MaToOBbIE. 3€pHAa POrOBOM OOMAHKH Y/UIMHEHHBIE YEPHOI0, TEMHO-
3€JICHOTO I[BeTa, OJecTsAre Ui MaToBble. CIIallHOCTh COBEpITIICHHAS.

Crnronpl mpeicTaBlIeHbl WM OMOTUTOM (YEepHBIN), WIM MYCKOBUTOM (Oe-
JIBII), UMEIOT CHJIBHO OJIECTSIIYIO0 OBEPXHOCTh, KOHUMKOM MEPOUYNHHOIO HOXKA
MOXHO JIETKO PacIIeNUTh Ha IUIACTUHKU (CHaifHOCTh BeChMa COBepllieHHas). B
clly4yae cojep)kaHusi OMOTUTA MOPOJia Ha3bIBA€TCS OMOTUTOBBIM IPAaHUT, COACP-
KaHUS MYCKOBHTA — MYCKOBUTOBBIM I'PaHUT, MPU COJICPIKAHUU POTOBON OOMaH-
KH — POrOBOOOMAHKOBBIN TPAHUT U JIP.

Okpacka y TpaHUTa CBeTJIasi: CBETJIO-CEpas, MKEIToBaras, po30Baras,
KpacHoBaTasi. CTpyKTypa MEJIKO3EPHUCTAas, CPEIHE3CPHUCTAsA, KPYIMHO3ECPHU-
CTasi, TOHKO3epHHCTasl (PaBHOMEPHO3EPHUCTAsI UM HEPABHOMEPHO3EPHUCTAs ).

I'PAHOAMOPHUT. MHoro mojeBoro Immnara uid KBapua. TeMHOLBET-
HBIX MUHEpajoB Oosblle, yeM B rpanutTe. Oxpacka TeMHO-cepas. CTpyKTypa
CpeaHe3epHUCTas1, MelKko3epHucTas. OT rpaHuTa OTJIMYaeTCs O00jee TEeMHOM OK-
packoii (1o OKpacke HaNOMHUHAET JUOPUT), OT JUOPHUTA OTIUYACTCS OOJBIIUM
cojJiep>KaHreM KBapiia (1o CoAep KaHUI0 KBaplla HATOMUHAET TPAHUT).

HEI'MATHUT. OcHoBHBIE MUHEpAJIBI — MOJIEBOM IIMNAT U KBapu. MHorga
MPUCYTCTBYIOT CIIIOJBI, TOMA3, TYpPMaJIUH, OCpUIIT M APYrUe MUHEPAJbI, Xapak-
TepHBIE JI NMeTMaTUTOBBIX kUil OKpacka cBeTiias: cepoBaTasi, Oenasi, KpacHO-
Barasi, 3ejeHoBatas. CTpyKTypa KpyIHO3EpPHHUCTAsl WM MerMaTuToBas (mpopac-
TaHHE MOJIEBOIO IIMaTa KBapiiem). 3ajeraet B BUJIC JKHIL.

AIIJINT. CocTtouT M3 MoJIEBOro Imara W kBapua. Oxpacka cBetias:
cBeTo-cepasi, Oemas. CTpoeHHE MEIKO3epHHUCTOE, TOHKo3epHuctoe. Caxapo-
BUJIHBIN. 3ajieraeT B BUJE KUJL.

T'PEM3EH. Coctout u3 KkBapia (Oenbie 3epHa ¢ HEPOBHBIMU MMOBEPXHO-
CTSIMH, OCTaBJIIOT IapalliHy Ha CTEKJe) U U3 OesoN CIo/bl (MyCKOBHUT), (hHo-
JIETOBBI WM PO3OBBIM (JICMUAOJUT) CJIIOJ, MPEACTABICHHBIX TJIaJAKUMH OJie-
CTAIIMMH YELIYWKAMU, JIETKO OTACISIOIIUMUCA KOHYUKOM IIEPOUYMHHOIO HOXKA.
Okpacka cBeTiasi.

CHUEHUWT. Kapua HeT unu oyeHb Majno. OCHOBHOW MUHEpas — MOJIEBOU
mmat. [IpucyTcTBYIOT B HEOOIBIIIOM KOJIMUECTBE POroBas oOMaHKa, aBI'UT, HHO-
raa yepHas citona (0uotut). TeMHOIBETHBIX MUHEPAJIOB COJEPKHUT Majo (He
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oonbiie 15%). Oxkpacka cBemnas: po3oBas. KpacHas, cBerio-cepas, Oemnas.
CrtpykTypa cpeaHe3epHucTas, Menko3epHucTas. OueHb HAalOMUHAET TPAHUT, OT
KOTOPOTO OTIMYAaeTCsl OTCYTCTBHEM KBaplia WJIM HE3HAUUTEIbHBIM KOJHUYECT-
BOM.

HE®EJWHOBBIM CUEHUT. Kpapua Het umyu Mano. OCHOBHBIE MH-
HepaJibl — MOJEBOM mmnaT U HedeauH. MoryT NpucyTCTBOBaTh B HEOOJBIIOM KO-
JMYECTBE poronasi 0OMaHKa, MUPOKCEHBI (TEMHO-3€JIEHOTO WJIM YEPHOTO 1IBETA);
MHOTJa BCTpevaeTcs: yepHas ciitoga (OMoTUT). TeMHOUBETHBIX MUHEpAIOB HE
0oJIbIlIe OHOM TPETH MO 0OBEMY.

Hedenun mnpencraBiieH 3epHaMH  KpacHOBATO-Oyporo, KHUPHHUYHO-
KpPacHOTO WMJIM CEpOBATO-3€JICHOr0 I[BETA, UMEIOUIUMU KUPHBIM OJiecK; MHOT A
HedenuH MaToBbIM Oylaronapsi BbIBETpUBaHUIO. M3710M HEpoBHBIN (cnailHOCTH
orcyrcTByeT). HanomunaeT kBapi. B oTnuuue oT kBapua mnopouiok HedennHa
JIETKO Pa3yiaraercs COJSHOM M CepHOM KHUCIOTaMU U BBIAENAET CTYIHEBUIHBIN
KpEMHE3€EM.

Oxpacka cBetrjnasi: 3eieHoBaTasi, cepoBaTasi. CTpyKTypa KpyHMHO3EpHH-

cTasl.

JAUOPHT. KBapua HeT nnu oueHb Majo. OCHOBHOM MHUHEpaIl — MOJIEBOI
mmat. [IpucyTcTByroT poroBasi oOMaHKa, aBI'UT, UHOT/IA 4yepHas ciroaa (Ouo-
TUT). TEeMHOLIBETHBIX MHUHEPAJIOB COAEPKUT OoJblle, yeM cueHUT. CBeTIbie Co-
CTaBHBIE YAaCTU MPe00J1ajaloT Ha/l TEMHOLUBETHBIMU (TEMHOIIBETHBIX MUHEPAJIOB
ok0J10 25% 110 00BEMY).

[loneBoli mmat OOBIYHO CEpOBATHINA, O€bIA C TIAAKON OnecTsiei mo-
BEPXHOCTHIO CIMIAMHOCTU WJIM MaTOBBIA. PoroBas oOMaHKa M aBrUT MpeACTaBIie-
HBI 3€pHAMU TEMHO-3€JICHOI'0 WJIK YE€pPHOro 1[BeTa. YepHas Ciiojja UMEET CUIIbHO
0JIECTAIIYI0 TOBEPXHOCTh U KOHYMKOM MEPOYMHHOTO HOXA JIETKO pacuIeIuIsieT-
cs Ha mactuHk. OKpacka cepas, TEMHO-Cepasi, 3eieHoBaTo-cepas. CTpyKTypa
CpeIHEe3epHUCTAs UM MEJTKO3EpHUCTAS!.

I'ABBPO. KBap1y orcyTcTByeT. OCHOBHBIE MUHEPAJbI — MOJIEBOM IINAT U
MUPOKCEH, UHOTIa poroBasi oOMaHKa, peako uyepHas ciojaa (ouotut). TemHo-
LBETHBIX COCTaBHBIX yacTei okoio 50%. Hepeako conepKUT MarHeTur.

[loneBoli mmar mpencTaBieH CEpOBATHIMU, 3€JICHOBATHIMU, OypOBAaTHIMU
3epHaMU IJIaruoKjIa3a, MMEIOIUMH POBHYIO MAaTOBYIO MM OJIECTAILYIO TOBEPX-
HOCTb CIMaHOCTH M TAONMTUYATYIO WK HenpaBuibHy0 ¢popMy. Hepenko Ha mo-
BEPXHOCTU CHAWHOCTH HAOMIOAAETCS TOHKAs IITPUXOBKA W CUHUM OTiuB. [Iu-
POKCEH MpeJCTaBiIeH Ta0JIMTYATHIM JUAIATUTOM, UMEIOIIUM METaNIOBUIHBIN
0JieCcK, WM TaOJIMTYATHIM TUIIEPCTEHOM YepHOro 1Bera. MlHoraa nuamnarut Bo-
nokHucThi. LBeT Oypwiit unu 3enensiii. KpoMe TOro, mupokceH MOXKET OBIThH
MPE/ICTaBIICH YAJIMHEHHBIMU 3€pHAMU YEPHOTO IIBETA.

Oxkpacka rab0po TemMHO-3eneHasi, yepHas. CTpyKTypa KpyHmHO3EpHHCTas,
CpenHe3epHUcCTasd. TsKeNnbIi.

HEPUJAOTHUT. Kgapii 1 1oaeBbI€ MIATh OTCYTCTBYIOT. [I[pUCYyTCTBYIOT
OJIMBUH M MHUpPOKCeH. OJMBHUH NPEJICTABICH XEITOBATO-3€JIEHBIMU 3€pHAMU C
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HEPOBHOW MOBEPXHOCTHIO (CMAWHOCTh OTCYTCTBYET), MUPOKCEH — TAOIUTUYATHI-
MU 3€pHaMU YEpPHOTO I[BETa C METAJIMYECKUM OsieckoM. JIOBOJIBHO YacTo OJH-
BHH [IEPEXOAUT B CEPIICHTUH. Hepeako npucyTCTBYIOT YEpHBIE 3€pHA XPOMHUTA.
Oxpacka TeMHO-3eJieHasi, TEMHO-Oypasi, uepHas, *eiaTroBaro-3eneHas. CTpyKTy-
pa CpeaHE3EpHUCTAS, MEJIKO3EPHUCTAS. T SI/KEIIBIN.

JIABPOJOPHUT. Cocrout u3 nojieporo mmnara (;1abpoaop). LieT TemHo-
Cepblil, CUHEBATO-CEPBIN. XapaKTEPEH CUHUM OTIIUB HA IUIOCKOCTIX CIAaHHOCTH.
[ToBepXHOCTHM MHOTHX 3€epeH OiecTsiue (CIMaiiHOCTh COBEPIICHHAs B JBYX Ha-
npaBieHusX). Yacto HaOM0Aal0TCs TBOMHUKOBBIE MOJIOCKH, BhIpAXaloUIUecs B
TOM, YTO MPU OAHOM TOJOKEHUU MUHEpaia OJ{Ha MOJIOCKa OJiecTsIas, MoJ0CKa,
Haxojsuascs psaoM, matoBas. [lpu agpyrom nonoxeHuu MuHepasa Oyectaias
MOJIOCKA CTAHOBUTCS MaTOBOM M, HA00OPOT, MaToBas — Onectsmei. CTpykTypa
KPYITHO3EPHHUCTAS.

BA3AJIBT. IlBeT yepHblii, TEMHO-CEPBIN; BBIBETPEIbI 0a3anbT praBo-
Oyporo nBeta. Tyckibiit. lllepoxoBaTeiif Ha ourynb. M31oM HepoBHBIN. CTpyK-
Typa TOHKO3epHUCTas. Tsoxenbiii. MuHepaloruueckuii coctaB 0€3 MUKpPOCKOIa
HeonpenaeanuM. COCTOUT U3 OJMBUHA, aBIUTA U MOJIEBOTO IInara (Iiaruokiasa).

INUPOKCEHMUT. Coctout riaBHBIM 00pa3oM U3 NMUpokceHa. L[Ber gep-
Helil. [loBepxHoCcTH 3epeH riaakue (crmaHOCTh coBepuieHHas). CTpykTypa
KPYITHO3EpHUCTAsA, CpeAHE3EpHUCTAS. TKEIbIN.

JIVHUT. CocTouT B OCHOBHOM W3 OJIMBMHA. [[BET CBETIIBIH, KEITOBATO-
3€JICHBI, TEMHO-3€JICHBIN 10 YEPHOI'0; MPU BBIBETPUBAHUU IMOKPHIBAETCS KOP-
KON KOpUYHEBOTO 11BeTa. [IoBEepXHOCTH 3epeH HEepOBHbIE (CMAWMHOCTh OTCYTCT-
ByeT). Pa3pymiasce, nepexoaut B cepneHTUH. [lopomiok pasnaraeTcsi CONSIHON U
CEpPHOM KHUCIIOTON M BBIAEISAET CTYAHEBUIHBIM KpeMHe3eM. CTpyKTypa cpeliHe-
3EpPHUCTAs], MEJIKO3EpHUCTAs. TsKebIn.

JIMITAPUT (puoawmt). [INOTHBII C MENKMMHM BKpAIUICHUSIMU 3€pEH
KBapla: cepoBaThle, YEPHBIE, CTEKJIOBUIHBIE 3€pHA, HENIPABUIBHBIX OYEPTAHUM,
C HEpOBHOI TOBEPXHOCTBHIO H3JIOMA; MOJIEBBIX IIMNATOB (CBETIIOOKpAIICHHbBIE,
OoJbIIe 4YacThio OyiecTsIIME 3€pHA C POBHOW IMOBEPXHOCTHIO, MPABUIBHBIX
ouepTanuii). Okpacka Opoibl CBeTIas: Oelas, CBeTI0-cepoBaTasi, KpacHOBaTasl.

KBAPIEBBINA IIOP®UP. IT10THAS MOPOAa ¢ KPYIMHBIME BKpaIlIeHHs-
MU KBapliia (cepoBaThie, YepHbIE, CTEKJIOBUHBIC 3€pHA HEMPABUIbHBIX OYepTa-
HUM, OoJbIIel YacThio Tyckible). OkpamieH B Oypblie, KpacHbIE, XKeJThble, 3eie-
HOBaThIe, (DHOIETOBBIE, TEMHO-CEPBIE U CEPhIE TOHA.

TPAXMUT. Ho3znpesaras nopoa ¢ MEJIIKUMU BKPAIUICHUSIMU 3€PEH I10JIe-
BbIX IIMATOB (Oemble, raaakue, OjecTsaime 3epHa). BkpamieHuil TeMHOIBETHBIX
MUHEpaJoB (UepHas citojla, poroBasi 0OMaHKa, MUPOKCEH) OUYEHb MaJlo.

OBCMJ/IMAH (ByakaHuuyeckoe cTekJ0). CTeKJIoBaThIl, OJIECK CTEK-
JITHHBIM, W37I0OM pakoBUCTHIM. L[BeT udepHbIi, cepblil, KpacHO-OYyphIid, Cypryu-
HBIN, ISITHUCTHIM, MOJ0CYATHIMH.

OO6cuanansl ObIBAIOT JIMIAPUTOBBIE, aHIE3UTOBbIE, qUaba30oBble, Oa3alb-
TOBBIE.
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NEXIITEWH (cMoasHoii kKaMeHb). Pa3HOBUIHOCTh 0OCHIHAHA, GOTa-
tass Bomo. brneck >xupHblid. L[BeT 4depHbI, KpacHOBaThIi, Oypsiil. CseTiio-
3€JICHBIN.

BYJIKAHUYECKHWMN TY®. TopucTsiii, mioTHsIA. LIeT 6emsblii, cepo-
BaThIi, *enTblid, Oypbiid, KpacHbIi. [lecTpriif. MoryT OBITh CIUIONIHBIE HATEY-
Hble Macchl. BeTpeyaeTcst B ByJIKaHUYECKUX OOJIACTAX Y BBIXOJIOB TOPSYUX HC-
TOYHUKOB — Tei3epoB. YacTo cTpoeHre 00JI0MOYHO-TIOPUCTOE, HA (DOHE TIopHC-
TOM Macchl pa3dpocaHbl 0OJIOMKH Pa3IMYHON BEIUYMHBI, PA3IUUYHON (HOPMBI U
pa3IUYHOro 1BeTa. MUHEpaATOTHYECKHil COCTaB pa3inyeH (M3BECTKOBBIE, KPEM-
HE3EMUCTHIE, KEIE3UCThIC TY(DBI U 1. )

HOPDPUP (O6eckBapueBblii_nopdup, oprodup). [lnotHas nopoaa c
BKpAIJICHUSIMH 3€PEH MOJIEBBIX IINATOB, OOJbIIEH YacThi0 TycKIbIX. OKpacka
nopdupa KpacHoBaTas, *KeiaTroBaras, OypoBaras.

Amnne3nt. Hoznpesaras nmopona ¢ MEJIKMMH BKPAIUIEHUSIMH 3€PEH IOJIE-
BBIX IIMATOB (OJecTsIIMe 3epHa 0eIoro 1BeTa, MPaBUJIbHBIX OYepTaHUM), a TakK-
e 3epeH poroBoi oOMaHKH, MUPOKCEeHa (YUIMHEHHbIE W TabJIUT4YaThie 3€pHA
TEMHO-3€JICHOr'0 WJIM YEPHOTO I[BETA), YEPHOM CIIOJbI (YEHTYHKHU ¢ ONEeCTIIUMHU
IIOBEPXHOCTSIMH, JIETKO PACLICILIAIOTCS Ha IUIACTUHKU KOHYMKOM IEPOYUMHHOIO
HOoa). OKpacka mopojibl TEMHO-cepasi, YepHasl.

HOP®UPHT. IlnoTHas nopoaa ¢ KpyNHbIMU BKPAIUIEHUSIMH 3€PEH MO-
JIEeBbIX MIMATOB (OOJBIIEH YaCThIO TYCKJIbIC, YIJTUHEHHBIC UM U30METPUUYECKUE
3epHa 0eJoro, >KeJITOBATOrO0 WJIM 3€Je€HOBATOro nsera). Okpacka Mmopoibl TeM-
HO-3€JIEHasl, TEMHO-Cepasl.

JANABA3. [InoTHas, ToHKO3EpHUCTAs, OphUpoBas Mopoaa C BKparuie-
HUSIMU MEJIKUX OJIECTAIIMX 3€PEH IMOJIEBbIX IIMAaTOB OEJI0ro 1BeTa, MPaBUIbHBIX
OuepTaHuil, HUMEMMX yaauHeHHyo ¢opmy. Tspkenbrii. Oxpacka TeMHO-
3eJIeHast, TEMHO-cepas. MUHEpaJOrHyecKud COCTaB COOTBETCTBYET COCTaBY
rabopo.

OCAZOYHBIE I'OPHBIE TOPOIBI

OcafouHble TOpPHBIE TOPOABI SIBISIOTCSA BTOPUYHBIMHU, OOpa3yroTcs W3
paHee CyIIEeCTBOBABIIMX MarMaTUYeCKUX U MeTaMOp(PHUUECKUX TOPHBIX MOPOJ,
M0J1 BO3JIEUCTBUEM 3K30T€HHBIX MPOIECCOB, MPOTEKAIOIINUX HA 3€MHOM MOBEpX-
HOCTH. B pe3ynbrare husmyeckoro, XuMM4e€CKOro, OpraHuyeCcKoro BhIBETPUBa-
HUS ¥ NIEPEOTIOKEHUs MPOIYKTOB pa3pylIeHUsI Ha THE BOJHBIX 0aCCEHOB MM
Ha MOBEPXHOCTH CyIIU. bosbIias yacTh pa3pylieHHOro MaTepuana NepeHOCUTCs
BETPOM, TEKyUYMMH BOJIaMH M JIPYTMMU CHJIAMH, COPTHPYETCS MO BEIUYHHE
00JIOMKOB M YZAEJIIbHOMY BECYy, 0TYaCTH XMMHUYECKU pacTBopsitoTcs. OOpa3oBaB-
[IMECs PHIXJIbIE OCAJKU 3aTEM YIUIOTHSAIOTCS, LIEMEHTUPYIOTCS U MPEBPaALIalOTCS
B HOBBIE OCAJOYHBIE MOPOJABl C HHBIM MHHEPAJOTUYECKUM M XUMUYECKUM
COCTaBOM.
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[IpoaykThl pa3pylieHHsi MOTYT OCTaBaTbCsl MU Ha MECTE€ pa3pylICHUs
0OBIYHO OcTaeTcsi HeboJbIas 4acTb. OrpoMHYyI0 poJib B 00pa30BaHUM MHOTUX
OCaJOYHBIX MOPOJ WUIPaET KU3ZHEACATEIbHOCTh OpPraHu3MoB. [IpunoBepxHOCT-
HBIE TOJIIIY 36MHOM KOPBI Ha 75% COCTOAT U3 OCaJOYHBIX MOPOJ.

BHeniHue NMpPU3HAKU OCAXOYHBIX NopoA. [aBHEWIIMMHM NpU3HAKAMU
OCaJIOUHBIX MOPOJ SABISIOTCS meKkcmypa (CIOXEHHUE), OKAMEeHeA0CmU 1 omne-
yamku, hopmol 3ane2anusn, MUHEPAIOZUYECKUII COCMAE VI YGEm.

TexcTypa (cnoxxeHune) MOXKeT ObITh n1omHoi U peixiaou. Ilnomnas tex-
CTypa XapakTepHa JJisl OCaJI0UYHBIX MMOPOJ, MacCa KOTOPHIX CLIEMEHTHPOBaHA Ka-
KUM-JIMOO BEIIECTBOM — KPEMHE3eMOM, H3BECThIO, OKHCIAMHU >Kejie3a U T.I.
Povixnas texctypa XapakTepU3yeTCs HATUYUEM XOPOIIO 3aMETHBIX MOp, pa3oo-
IIEHHOCTHIO yacTuil. [Topsl MOTYT OBITH pa3IMyUHbI MO BeluuuHe U hopme. Paz-
JINYAIOT MOPOABI:

1. Meakonopucmowte, B KOTOPBIX IOPHI €Ba 3aMETHBI Ha IJ1a3.

2. Kpynuonopucmeuie - ¢ pazmepom nop ot 0,5 10 2,5 Mm.

3. Kasepno3uble - ¢ KpynHbIMU YTIyOJICHUSIMH (KaBepHAMU), TyOWHA U
IUAMETP KOTOPBIX TOCTUTAIOT HECKOJbKO MHILTUMETPOB. [locinennuii Buja mo-
PUCTOCTH XapaKTEPEH AJIsl HEKOTOPBIX PA3HOBUIHOCTEN M3BECTHSKA.

OKaMEHENIOCTH 1 OTIEYATKH SIBJISIIOTCS ClIeIaMU KUBOTHBIX M PAaCTECHUH,
CYIIECTBOBABIIMX U 3aXOPOHEHHBIX 3J€Ch, YACTO MPUCYTCTBYIOT U OCTATKH JKU-
BOTHBIX U PACTCHUM.

DopMBbI 3aJIETaHUs OCAI0YHBIX MOPOJ OY€Hb TUITMYHBI. Bee oHUM 3ameraroT
B (popme croes (nnacmoe). CIOMHOCTD MOXKET OBITh 20pU3OHMANbHOU — TIED-
BUYHas opMa 3aJeraHusl, HAKIOHHOU WU CKAA04amoii — BTOPUYHbIE (HOPMBI
3asieranusi. MOITHOCTh CJIOEB ObIBAE€T Pa3IMYHOM, CIIOU MOTYT OTJIMYATHCS IO
IIBETY U MHUHEpaJoruueckomMy coctaBy. HaOmionath ciI0MHOCTh MOKHO Ha OT-
JIOKEHUSIX B IPUPOAHBIX YCIOBUSX.

MuHepanoruiueckuii cocTaB OueHb pazHooOpaszeH. Hapsiay ¢ mepBUYHBIMU
MUHEpajiaMH (KBapll, MOJIEBbIE MIMAThl, CITIObI) B OCAJOYHBIX IMOPOJAAaX IIUPOKO
pacrpocTpaHeHbl BTOpUYHBbIE (KapOOHATHI, TWUIIC, JUMOHUT, T€MaTUT, OOKCHT,
omnaJi, TIIMHUCThIE MUHEpasbl). [lepBuuHbIe (PETUKTOBBIC) YHACIEAOBAHBI OT HC-
XOJTHOM Topojibl. BropruuHbie 00pa3oBalucCh MyTeM XUMHUYECKOT0 U OMOXUMHU-
YECKOT0 OCaXKJICHUS BEIIECTBA.

[{BeT Takxe MOXKET ObITh pa3HOOOPA3EeH, 3aBUCUT OT MUHEPATIOTUUYECKOTO
cocTaBa M KiauMaTta. benble ToHa 00yCIIOBJICHBI KBapileM, KaOJUHOM, KapOOoHa-
TaMH, XJIOpUaAaMu, cyibharamu. TeMHbIe — OKHMChIO MapraHiia, MpUuMechIo opra-
HUYECKUX BeleCcTB. bypbie, KOpUUHEBbBIE, KPACHBIE — OKUCHIO JKeJie3a. 3eJICHbIE,
rojiyonlie — 3aKMCHbBIMU (hopmaMu xene3a. [loposasl, 06pa3oBaBiIecs B yCJIOBH-
X XOJIOJHOTO, BIIAXKHOTO KJIMMAaTa OKPAILIEHbI B CBETJIO-CEpPhIE TOHA, KPaCHOBA-
ThI€ TOHA XapaKTEPHbI JJIsl MOPOJI TEIJIOTO KJIMMAaTa, YepHasd U TEMHO-CEpasi OK-
packa TUIUYHA 1151 O0JOTHBIX U 03€PHBIX OTIIOKEHUH.

Bce ocagounbie ropHBIE TTOPOBI TIO CIIOCOO0Y 00pa3oBaHUs MOJApa3Aes-
I0TCSI HA 00710MOYHbIE, 2NIUHUCHIblE, XUMUYECKUEe U OuoXumuieckue.
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1. Mexanuyeckue, Ui 00JJOMOYHBIE - TIPEACTABIISIIOT COOOM MPOIYKTHI
MEXaHWYECKOTO Pa3pylICHHUs] MarMaTHYeCKUX M MeTaMOp(PUYECKUX MOpoj, Oc-
TaBIIIMECS HA MECTE WU NEPEHECEHHBIC B BUJIC TBEPABIX YACTHI] BETPOM, BOJOU
wiu JibsioM. o BenmurHe TBepABIX YacTuIl (00JIOMKOB) 3TH MOPOJIBI ACTIATCS Ha:

a) epyboodromannsle (ncepumut) c pazmepom 00JOMKOB OT 2 MM U 00-
nee (10 HECKOIBKUX METPOB);

0) cpeoneodnomounsvie, U necuanvie (ncammumel), B COCTaBe KOTO-
pBIX npeoditanaroT yactuilsl ot 0,05 10 2 Mm;

B) nsLiesamute (anegpumot) ¢ pazmepom yactuil ot 0,01 mgo 0,05 mm.

BusyansHo onpenaensieTcss popma 00JI0MKOB, OHU MOT'YT OBITh OKATaHHbBIC
WJIU OCTPOYTOJIBHEIE.

O610MOYHBIE 0CaI0YHBIE TTOPOJIBI MOTYT OBITh PHIXJIBIMU WJIU CIIEMEHTHU-
poBaHHBIMU. [[eMEHTOM SBISIOTCS pa3IMYHbIE XUMUYECKHE COCTUHEHHUS, MPO-
CayMBaIOIINECS B PACTBOPEHHOM COCTOSHUM B TOJIILY MOPOJBI U BBIMAAIOIINE
3]1eCh B OCAJIOK.

[Tox meMeHTOM MOHMMAETCS BEIIECTBO, CKpEIUIsioliee 0oyiee KPYIHBIN
Marepual, OT COCTaBa 3aBHCHUT MPOYHOCTh MOpojbl. PaznuuaroT ciemyroiiue
BU/JIBI IIEMEHTA 110 XUMHYECKOMY COCTaBY:

- KPEMHE3EMUCTHIN (OUYEeHb MPOYHBIH, CBETIIbIN);

- KapOOHATHBIN (BCKUMAET OT JCUCTBUS COJISTHON KUCIIOTHI);

- JKeJe3UcThIi (OyphIit);

- TJIAyKOHUTOBBIN (3€JICHBIN );

- TUTICOBBIN (CBETJIBINA, OYEHb MATKHUI);

- TTIMHUCTHIN (OYEHB CIAOBIN) U Jp.

I'pyboobromannsle IOpoabl COCTOSAT M3 OOJOMKOB Pa3IMYHBIX TOPHBIX
MOPOJ U OTACJIBHBIX KPYIMHBIX 3€pPEH MHUHEPAJIOB, AUAMETP KOTOPHIX Ooliee
2 mm. Ilerporpaduyeckuii 1 MUHEPATOTUUECKUN COCTaBBl ATUX MOPOJ MOTYT
OuYeHb pasznuuHbIMU. OHU 00YCIIOBIICHBI MEeTporpadhuueckuM U MUHEpaIOruyie-
CKHM COCTaBOM MCXOJHBIX TOPHBIX MOPOJ U XapaKTepOM UX BbIBeTpHBaHUs. B
3aBUCUMOCTH OT pa3MepoB U (HOPMbI 0OJIOMKOB BCE PBIXJIbIE TPYO000IOMOYHBIC
MOPOJIbI JCJATCSA Ha BallyHBbI (OKaTaHHbIE 00JIOMKH aAuameTrpom Ooseel00 Mm);
rajbKy (OKaTaHHBIE OOJIOMKH TUaMeTpoM OT 2 10 10 MM); TIbIOBI (OCTPOYTOJIb-
Hble 00joMKu auamerpom Oosee 100 mMm); me6eHb (OCTPOYroabHbIE O0JIOMKH
nuaMeTpoM oT 2 110 10 mm).

Cpenu clieMeHTUPOBAHHBIX TPyO00OJIOMOHHBIX MOPOJ] Pa3INYaIOT: KOHT-
JIOMEpaThl, COCTOSIIIIME W3 CIIEMEHTHPOBAHHBIX OKAaTaHHBIX OOJIOMKOB pa3iny-
HBIX pa3MepoB; OpEeKUYnH, MPEACTABICHHbBIE CIIEMEHTUPOBAHHBIMH OCTPOYTOJIb-
HBIMU 00JIOMKaMH, TaKKe Pa3IuYHbIX Pa3MEPOB.

[Ipu wu3ydeHuu rpyO0OOOTOMOHHBIX TOPOJ HEOOXOIUMO OIPEaCTUTh
dbopmy U pazMepbl 00JIOMKOB, a TaKXKe UX MeTporpaduuecKuii 1 MUHEpaIoTuye-
CKHMI cocTaBbl. JIJIsI ClIEMEHTHPOBAHHBIX MOPOJ CJIEAYET OMPEACIUTh XapaKkTep
1eMeHTa. V3BeCTKOBBIM IEMEHT BCKHUMAET MPH JCUCTBUU COJISTHOM KHUCIIOTHI;
KPEMHE3EMHUCTBhI — XapaKTEPU3YyeTCS OUYEHb BBICOKOW TBEPJOCTHIO; KEJIE3U-
CTBIM — OKpaIllMBaeT MOPOY B KPACHOBATHIM WJIU OypOBATHIN 1IBET.
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Cpeoneoodnomounsie, uiu necyanbie nNoposl (ncammuTthl). K aToit rpyn-
e OTHOCATCS OOJOMKH MOPO/bl, OCHOBHAsI Macca KOTOPBIX COCTOUT U3 3€PEH OT
0,05 no 2 mm.

[lecyanpie MOPOJBI MO BEIWYMHE 3€pPEH ACNATCS Ha KPYIMHBIA Mecok (C
IUaMeTpoM 4YacTuil oT 2 10 1 MM), cpeHull necok (C AMaMeTpoOM YacTHUIll OT
1 no 0,25 Mmm) u Menkuit iecok (¢ quamerpoM yactuil ot 0,25 1o 0,05 mm).

[lecyanbie mOPOABI MOTYT OBITH PHIXJIBIMHU U CIIEMEHTUPOBAHHBIMU. PhIX-
JIbIe TIecYaHble MOPOJbl HAa3bIBAIOTCS MECKaMU, CLIEMEHTHPOBAHHbBIE — MEeCYaHU-
ku. [lo MUHEpanmoruuyeckoMy COCTaBy BBIJEISIETCS HECKOJIBKO T'PYII: KBapliie-
BbIE€ MECKU U MECUYAHUKH; KEJIE3UCThIE NMECKU U MECUaHUKHU; apKO30BbIE MECKU U
necyaHuku u ap. LIBeT 3Tux mopoj paziaudeH — Oeblid, Cephlid, KENThIH, 3ele-
HBI ¥ Jp. MO CBOEMY MPOMCXOXKIACHUIO OHU MOTYT OBITh PEYHbIC, O3EpHBIC,
MOpCKHE, (QIIIOBUOTIISILMATIBHBIE U H0JI0BbIE. Bce OHU SABISAIOTCS OYeHBb pacIpo-
CTPaHEHHBIMHU MTOYBOOOPA3YIOMIMMH OPOIAMH.

Ilvinesamole NOpoNbl, WIN a1e6pumpl MPEJCTABISAIOT COOON PBIXJIBIE U
CLIEMEHTUPOBAHHbIE MEIKOOOJIOMOYHBIE MOPO/IbI, B COCTaBE KOTOPBIX Mpeodiia-
narot yactuiel ot 0,01 1o 0,05 MM, MOryT MpPUCYTCTBOBATh B HUX U YACTHULBI
pazmepoM 10 0,1 MM. DTH NOPOABI 3aHUMAIOT MPOMEKYTOUHOE MOJIOKEHUE ME-
KTy neckamu u riauHamu. [IprumepoM mbuieBaThIX 00pa30BaHUN CIYKAT JIECCHI
Y JIECCOBH/IHBIE CYTJIMHKHU.

Knaccudukanus o0I0MOYHBIX MOPOJI, OCHOBaHHAs Ha pa3Mepe O00JIOM-
KOB, UX (pOpME€ U JIEJICHUU HA PHIXJIbIE M CLIEMEHTUPOBAaHHBbIC, MPUBEICHA B
Tabm. 2.

Tabaura 2
Kinaccuduxaiys 06;10MOUHBIX TOPO
HaumenoBanue mopon
I'pynmer Pazmepsl PoIxibie CueMeHTUPOBaHHbIE
TOPHBIX 00JIOMKOB, OKaTaH- OCTpoO- OCTpO-
OKaTaHHbBIC
TIOPOJT MM HbIE 00- | YyTOJbHBIC YTOJIbHBIE
00JIOMKH
JIOMKH 00JIOMKH 00JIOMKH
['py6o- Kpynnsie, > 100 | Banynsr | ['161081
obmomoy- | Cpexmnme, 100-10 | Tampka | [lleGenn Kownrmome- Bpexkum
HBIE I'paBuii €CBa aThl
Meskue, 10-2 P Jp P
(ncepuTh)
Cpenne- Ilecku xkpynHo3epuun- | Ilecyanukm KpynmHO3EpPHU-
peil Kpymnnsie, 2-1,0 Py P Py P
0010MOY- CTBIC CTBIC
HBbIE UJIH Ilecku cpennesepuu- | Ilecuanuku cpeaHe3epHU-
Cpennue, 1-0,25 pel p ped p
recyanble CTBIE CTBIC
(mcammutsel) | Menkue, 0,25- [Mecku mMenkosepuu- | [lecyaHUKH MEIIKO3EPHH-
0,05 CTBIC CTBIC
IIp11eBaTHIC 0.01-0.05 A A
(anieBpuTE) ,01-0, €BPUTHI €BPUTHI
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2. 'nuHucTBIE TTOPO/BI, WK NMeJuThbl. [IpencraBnsoT co00il MPOIYKThI
XUMHYECKOTO pa3pylIeHUs OTIEIbHBIX MUHEPAJIOB, ClararmlluxX Maccy marma-
TUYECKUX U METaMOP(PUUYECKUX MOPOJ, OCTABIIMECS HAa MECTE WJIU MEpeHeCceH-
HbI€ BETPOM, BOJIOM WJIM JIBJAOM. DTHU MOPOJBI MPEACTABICHBl TOHKOOOIOMOY-
HBIM (TOHKOJMCIEPCHBIM) BEIIECTBOM C MPeo0IalaHueM YacTHI] pa3MepoM Me-
Hee 0,01 mm B nnamerpe. CocTaB IJIMH OYEHb CIIOKEH. | TaBHOW COCTAaBHOMW 4Ya-
CTBIO TJIMH SBIISIIOTCS BTOPUYHBIE MUHEpalbl, CPEId KOTOPBIX MpPeodagaroT
KAOJIMHUT, MOHTMOPHWJIJIOHUT, WJUIMT, TAJUTyH3UT U Jp. B KadectBe BTOpOCTE-
MEHHBIX MMUHEPAJIOB MOTYT OBITh CIIIO/IbI, KBapII, MOJEBbIE MINAThI, KAJIbLUM, J10-
JOMHUT, TUIC U Jip. [Io MPOUCX0KACHUIO TIIUHBI TOAPA3JIESIOTCA HA OCmamoy-
Hble (nepeuunble) — BO3HUKAIOT B pe3yjbTaTe XMMHUYECKOIO BBIBETPUBAHMS;
ocadounvle (6mopuunsle), 00pa3yolIrecs Ha JHE BOAOEMOB WM MEPEOTI0XKe-
HUS TPOAYKTOB pa3pyiieHus Bogoid. OHM HanboJiee paclpoCTpaHEHbI, XapaKTe-
PU3YIOTCA JIydIlleid OTCOPTUPOBAHHOCTHIO U MpeoOiagaHueM YacTHI] pa3MepoM
menee 0,005 mMm. Takue TUHBI HAa3BIBAIOT KUPHBIMU. B ciydae, korna Habuo-
JaeTcsl 3HAUMTENbHAs MPUMECh MEeCYaHbIX O0JIOMOYHBIX MHUHEPAJIOB, UX Ha3bl-
BAIOT TOIIMMU TJIMHAMMU.

Oxpacka T7uH pa3fiiyHa — cepasi, KpacHo-0Oypas, Oenas, 3eyeHas, yepHas,
3aBUCUT OT MHUHEPAJIOTMUYECKOr0 COCTaBa M KpacsluX BelecTB. B cyxom co-
CTOSIHUM TJMHBI TBEPJAbIE W IJIOTHBIE, BO BJIAXXHOM — IUIACTUYHBIE U BSA3KHUE.
CueMeHTHPOBAaHHBIMU TTTMHUCTHIMH MOPOJIAMH SIBJISIOTCSL ApPTE€ITUTHI.

Berpewatores v cMelaHHble MecYaHO-TIIMHKUCTBIE opoAbl. K HUM OTHO-
catcs cynecu — conepxkar 10-20% rivHbI, CYTAMHKA - OTJIMYAlOTCs O0Jee BbI-
COKMM coaepxanureM riauHbl oT 20 10 60%, ocTalbHOE - IECOK U TbUIb.

3. Xumnyeckue u OuoxumMudeckue nopoabl. OdpaszyroTcs u3 Haubosee
PaCTBOPUMBIX POAYKTOB XUMHUYECKOTO pa3pylIeHUs MUHEPAJIOB, BbINaAAt0IINe
U3 UCTUHHBIX WM KOJJIOMJIHBIX PACTBOPOB, B PE3YJIbTATE PA3IMUYHBIX PEAKIIHil,
BBI3BAHHBIX YBEJIIMYECHUEM KOHIEHTpPAIMU, U3MEHEHUEM TeMIEpaTyphl PacTBO-
POB, KOAryJIsiliueil KOJIJIOUI0B.

Haubonee yacto BbIMaAarOT U3 pacTBOpa KaJbLUT, MarHe3uT, JOJOMMUT,
TUIIC, AHTUJPUT, TAIUT, CUIbBUH, KAPHAJUIUAT U AP.

OO6pa3oBaHre MHOTMX MOPOJ XUMUYECKON TPYMIbl KOCBEHHO CBSI3aHO C
KU3HEJEATEIbHOCThIO OPraHU3MOB, & OMOXUMHUYECKUX — C MPOLECCaMU XUMHU-
YECKOT0 OCaXKIEHUS BEIIECTBA, MOATOMY XMMHUYECKUE U OMOXMMHYECKUE MOPO-
IIbI CBSI3aHBI PSJIOM MIEPEXO/IOB.

buoxumuyeckue nopojsl 00pa3yroTcss B pe3yiabTaTe HAKOIUICHUS CaMOTO
OpPraHMYeCcKOro BEIEeCTBA TEJ WUJIM TBEPJIbIX CKEJIETOB YAaCTEH OPraHu3MOB. XH-
MUYECKUNA COCTaB 3TUX MOPOJ PA3TMYEH, HA OCHOBAHUU 3TOTO BBIJAEISIOT CJe-
IYIOIIHME MOPOJIbl: KapOOHATHBIE, KPEMHUCTbIE (CHUJIMIIUTBI), COJIU, KEJIE3UCThIE
(bepponutel), hocdaTHbIe, TOPIOYNE YIIIEPOIUCTHIE TTOPOBI (KayCTOOHUOIHUTHI),
aJITUTOBBIE.
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Onucanue 0Cai04HBIX NMOPO/I

MN3BECTHIAK. CocTouT U3 KanbLMTa, IUIOTHBIN. BypHO BCKumaer npu
NeWCTBUM pa30aBIEHHON COISTHON KUCIOTOM. L[BeT pa3nuuHbIN.

TPABEPTHUH. bypHo BcKuIaeT Nnpu AeWCTBUM pa30aBICHHOW COJSHON
kucyioTo. CIulonIHbIe TOPUCTHIC, INIOTHBIE, HaTeuHble Macchl. OOpasyeTtcs Oia-
rogaps OCaXJICHUIO U3 TOPSYUX U XOJOIHBIX BOAHBIX HCTOYHUKOB.

JOJIOMMT. IlBer Oenblid, XKEeNATHIA, OypOBATHIN, CEPHIA, 3€JICHOBATHIMH,
yepHbIil. [lopoiok BCKUMaeT npu JAeUCcTBUU pa30aBIC€HHON COJSHON KUCIOTOM.
YacTto COAepKUT NPUMECH KAIBLIUTA U TJIMHUCTOTO MaTepUaa.

MATI'HE3UT. llger Oenbiif. KpemoBbIi, jKeNTOBATHINA, OypbIH, CEPBIil.
dopdopoBuIHBI TIOTHBIE Macchl. M3mom HepoBHBIHM. [lopoiiok BCkumaeT ¢ Ha-
IPETOMN COJITHOM KUCIIOTOM.

MEPI'EJIb (pyxisiK) — riMHa, cojepskamas 10 50% u3BecTHsIKa, MIOT-
HBIHN, 3eMJIMCTBIN. [[BeT Oeblid, cephIi, xKEATOBATHIN, OypOBaTHIN, KPAaCHOBATHIH,
3eJIEHOBAThIN, YepHBIN, ecTpblil. BckunaeT npu qeicTBun pa30aBieHHON COs-
HOW KHCJIOTOM, OCTaBJISAsl TPSI3HOE IIATHO MOCIE peakuuu. Eciau monsimare Ha
HETO, U3JaeT 3amax TJIMHBL. JIETKO BBIBETPUBACTCS U PACIANACTCS HA MEJIKHUE
yra0oBaThie 00JIOMKH.

AHI'MJAPHT. IIBet rosy6oBaThiii, CHHEBATHIHN, ()HOIETOBBIN, KPACHOBA-
ThIH, Oenbiit. Horote He ocTaBisieT mapanuH. BecTpedyaeTcst ¢ TUIICOM U ¢ KaMEH-
HOU COJIBIO.

I'UIIC. HoroTek octamisieT napanuHy. becuBeTHbli, O€blid, cEpOBATHIMH,
KEJITOBATHIN, PO30OBBIN, OypbIi, KpacHbIN, CHHUHN. [[0BOJILHO JIETKO pacTBOPSECT-
Csl B COJISIHOM KHUCJIOTE.

APTUWIJIMNT. YmioTHeHHas IeruTpaTU3UpOBaHHas TiMHA. Ecnu mopsl-
IaTh HA HETO, WU3JaeT 3anax riauHbl. M310oM HepoBHBIU. L[BeT pazmuunbii. Lle-
MEHTOM CIIYXKUT XanienoH. Habmrogatorcs He3HauuTeIbHbIE MeTaMmopuieckue
W3MCECHEHUA.

BYPBIN YI'OJIb. Matosbrii. I[ger Oyphbiii, uepHbIii. YUepta Oypas. I'o-
puT. CIUIONTHOM, TUIOTHBIN WU 3eMIIMCTBIA. AMop(dHBINA. JIerkuii.

KAMEHHBIN YI'OJIb (canponeseBblii). 1[BeT TeMHO-KOPUYHEBBII.
UYepra TeMHO-Oypas. ['oput. Yriepoaa, B omyiure OT Oyporo yris, COACPKUT
He meHee 80%. [InotHbIi, aMmOpHBIN, TETKUIA.

KAMEHHBIN YI'OJIb (rymycoBblii). I[Bet uepHblii. Uepra uepHasi.
loput. B otinune ot Oyporo yris coaepXuT Oofiblie yriepoaa (He MeHee
80%). MaToBbli, IUIOTHBIHN, aMOP(HBIH, MAYKAET PYKH.

AHTPAIMT. IlBer uepnsiii. Yepra uepHasd. bnectamuii. Xpynkuid. ['o-
put. Yriaepoaa Bcerna 6onee 90%, pyku He mayKaer.

TAJIBK. Xupen Ha omynb. LlBeT Oenblif, KeITOBATHIM, XKEITOBATO-
CEpbIi, 3€JICHOBATBIN, CBETIIO-3€JIEHBIN, 3€JIEHOBATO-CEPHIN.

I'UIIC. IIBer Oenblii, )KeITOBATHIN, PO30BBINA, KpacHbIN, cuHuil. PacTBo-
pSETCS B COJISTHOM KUCJIOTE.
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BEJIAA TJIMHA. IIBer Oenblii, po3oBbiii. Ecnu noaelmnate Ha Hee, W3-
JaeT 3eMIuCThIM 3amax. C BoJOW JMaeT IUIacTUYHYIO0 Maccy, pazoyxaert. Tomas
Ha OLLYIIb, COJIEPKUT 3HAYUTEIBLHOE KOJIMYECTBO YAaCTUIl KBapLa, Orajia, Xajile-
JIOHA.

OI'HEYIHOPHASA (xkupunas) D'JIMHA. IlBer cepblil, KEJITOBATHIM.
XKupnas Ha onrynp. JIerko BIUTHIBAET BOJY U CTAHOBUTCA IJIACTHYHOM, Oorara
KAOJINHOM.

CYKHOBAJIBHAMA I''IMHA. IlBet pa3nuussiidi. C BOIOW HE pa3Msrya-
€TCs1, a pacrajgaeTcs B NOPOUIOK. BnuTeIBaeT xKuUpsl U Macia.

BEHTOHUTOBASA T'JIMHA. brneck BOCKOBOM, LIBET O€NbIH, CEphIil,
OJINBKOBO-KEJITHIN.

BOKCHT. lIBeT KUpNUYHO-KPACHBIA, KPAacHO-OYpHBI, pO30BaThIi, Oe-
neid. He maet ¢ Bogo# iiacTM4HOM Macchl. TOIMM HA OLIYTIb.

AKEJIESHAA OXPA. IBer xentToiii, kpacHblid. [laukaer pyku. ITopoi-
KOBATBIM.

CYI'JIMHOK - riunHa, comepxariasi necok. L[BeT cBeTno-0ypblid, xe-
TBIM, cepoBaThii, 3eMJIUCTHIA. JIerko pacTupaercss MexIy najibluaMu (IIpU 3TOM
qyBCTBYIOTCS necunHKu). C BOJOM 1aeT miuacTu4yHyto maccy. [Ipu oTMyuynBaHuu
B BOJIE OCEJAIOT MECUYAHbIE, a 3aTEM IJIMHUCTHIE YacTULbI. MIMeeT 3anax rivHBI.

JECCOBWJIHBIN CYI'JIMHOK. Ilser xenToBaThlii, Gypslil. Jlerko
pactupaercsa B TOHKHI nopomok. Mmeet 3anax rmusasl. C BOJOM TaeT miacTuy-
Hy10 Maccy. [Ipy oTMy4HBaHHM B BOJE NECYAHBIX YACTHUI[ MOYTH HE OCENACT.
Bcekunaer npu nefictBun pa30aBIeHHOM CONISIHON KUCIOTOM.

JIECC. IBet cBeTs10-0ypblii, CBETIO-3KeNThIN. JIerko pactupaercs Mexay
najbllaMu B MbUIEBaTYyI0 Maccy. BekunaeT npu neicTBuM pa30aBIeHHON COJIs-
HOU Kuciotor. Menkonopucteiid. Umeer 3anax riavHbl. JIETKO PEXETCS HOXKOM.
C BOJOI maeT MaJIOIUVIACTUYHYIO Maccy, TEPsieT CTPYKTYPHOCTb, HEe pa30yXxaer.
3eMJIUCTBIN, JICTKUM.

MEJL. CocTouT U3 KajbllUTa, 3eMIUCTHIA. IIBET JKEIThIH, KEITOBATHIM,
3eJIeHOBaThIN, Oyphiil. Bekumnaer npu neicTBun pa3doaBieHHONW COJNITHONW KHUCIO-
TOM.

TPEIIEJL. CocTouT u3 onajna, 3¢MJIMCTHINA. Meaomoqo0HbIH, JIETKUM, Ha-
IIOMHHAET MYKY.

TOP®. Iler Oypoiid, xenthbiii. COCTOUT U3 U3MEHEHHBIX PACTUTEIHHBIX
OCTaTKOB. B cyxom cocTossHUU ropuT. MaToBbI, JIETKUWA, B BOJIE TOHET, OKpa-
IITUBAET BOJY B OYpBIii IIBET.

CEJIEHUT (rumnc). [IBeT Genbiit. CepoBaThlii, JKEITOBATHINA, PO30OBBIMH,
cunuii. Horots octapisieT napanuny. CIjionIHOM napaaieabHO-UTOIbYaThIN.

®VY3VJINUTOBBIN N3BECTHSK. CkoruieHre MENbUaiiliinX OCTATKOB
Gy3ynuH, UMEIOIUX MPOJOJIroBaTyi0 (OPMYy U HAITIOMUHAIOIIUX CBOUM BHEIII-
HUM BUJIOM M pa3MepaMH 3epHa pku. BypHO Bckumaer mpu jedcTBUM pa30aB-
JIEHHOM COJISTHOM KucnoTou. L[BeT Genblif, )kenToBaThIN, YEPHBIH.
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HYMMYJHUTOBBII N3BECTHSK. CkomieHHe CKETETHBIX OCTATKOB
HYMMYJUTOB, UMEIOLIUX OKpYriIylo (opMy (HamoMuHaeT MOHeETY). BbypHo
BCKHUIAET MpU JEHCTBUU pa3z0aBiIeHHON cosiHOM KucioTol. L{Ber Oenblil, xen-
TOBATBIN, PO3OBBIN.

KOPAJLJIOBBIM M3BECTHSIK. 13BecTkoBbIe pHQOBBIE MOCTPOHKH
KOpaJIJIOB (CeTyaThle, peleTyarbie, BOJOKHUCTBIE U IPyrue CTpyKTypbl). BypHO
BCKHIIAET MpHU JEeUCTBUM pa30aBiIeHHON COJITHON KuciaoTol. LBeT Genbli, cepo-
BaTbIM, )KEJITOBATHIN, PO3OBBIN.

BAJIYHbI. Oxaranubie o6i1oMmku pazmepom Oosnee 100 mm. CoctaB u
LBET HEMOCTOSTHHBI.

IHHEBEHb. OctpoyrosibHbie 00j0MKH pazMepoM oT 10 1o 100 MM, pas-
JMYHOT'O COCTaBa U LIBETA.

LCAJIBKMU. Oxarannbie 00g0oMkH pazmepom oT 10 1o 100 mm, paznuyHo-
ro LIBETA U COCTaBA.

JAPECBA. OctpoyrosibHble 0010MKH pazMepoM oT 2 10 10 MM, cocTaB u
L[BET HEMTOCTOSIHHBIE.

T'PABUMI. Oxaranusie 00I0MKH pasmepoM ot 2 10 10 MM, LIBET U COCTaB
pa3JInyHBI.

HECOK. O6nomku pazmepom oT 0,1 10 2 MM, pa3IMyHOrO LIBETA U COC-

TaBa.

BYPBIN KEJE3HIK (aumonnt). Menkue mapuku (00IUTHI) Gyporo
usera. Ha mepoxoBaroit ¢paphopoBoit IIIaCTUHKE OCTaBIIAET Oypylo YepTy.

KOHI'JIOMEPAT. KpynHble okaTaHHble OO0JIOMKH (Tajibka, TpaBuid)
CLIEMEHTUPOBAHbI B CIUIOLIHYIO Maccy. LIBeT u cocTtaB pa3inyHblI.

BPEKYMSA. Kpynusie ocTpoyrojibHble 00J0MKHU (111eO€Hb, IpecBa) cle-
MEHTUPOBaHbI B CIUIOLIHYIO Maccy. LIBeT, cocTaB 00JI0MKOB M IIEMEHTUPYIOIIEE
BEIIECTBO PA3JIMYHBI.

HECYAHMK. CueMeHTHpOBaHHBIN Tecok. OKpacka M COCTaB pa3iny-
HBI, TpyOBI Ha omnlynb. [lecuaHuku OBIBAIOT KPEMHE3EMHCThIE, U3BECTKOBEIE,
KEJIE3UCTHIC U JIP.

METAMOPOUYECKHUE I'OPHBIE ITIOPO/bI

Bo3HukaroT U3 paHee CynieCTBOBABIIMX MarMaTUYeCKUX, OCATOYHBIX WU
paHee oOpa3oBaHHBIX MeTamopduyYecKuX (BTOpPUYHBIN MeTamopdusMm) mopon
10J1 BIIMSIHUEM MeTaMop(du3ma (3HI0TreHHOoro npouecca). I[Tpoucxoaut nporecc
NEePEKPUCTAIIN3ALMHI UCXOAHOM MOPOJIbI IO/ BO3AEHCTBIUEM BBICOKOM Temmepa-
TYpbI ¥ OOIBIIOTO JABJIEHUS B CPEHUX C0sX TuTocdepsl. HOTIa MPOUCXOAUT
U3MEHEHHEe XMMHUYECKOr0 COCTaBa BCIEJCTBHE NMPUBHOCA U BHIHOCA BEIIECTB,
ropsiYMX BOJ] U Ta30B.

['maBHEMIIMMU BHEIIHUMH TpU3HAKAMH METaMOp()UUECKHX TOPHBIX MO-
POl ABIIAIOTCS CTPYKTYpa U TEKCTYpa.
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Mertamopduueckue TopHbIe MOPOJbl UMEIOT KPUCTAIUIMUYECKYIO CTPYKTY-
py. OHa HamOMUHAET CTPYKTYPY MHTPY3UBHBIX MarmMaTudeckux nopoja. Ho o6-
paszyercsl B pe3yabTaTe NEePEKpUCTALIM3AMN EPBOHAYAIBHBIX MTOPOJ B TBEp-
JIOM BHUJE, KpUCTaIIMYecKas CTPYKTypa MeTaMop(pHUecKUX MOpOJl OTIMYAETCS
OT TOJTHOKPUCTANIMYECKON CTPYKTYpbl MarMaTH4eCKUX MOpoAd, 00pa3oBaBIIeii-
Cs B IpOLIECCE KPUCTAIIM3ALMU U3 paciuiaBa. Psg MuHepanoB B macce MeTa-
MOpP(PUUECKON MOPOJbI XOPOIIO KPUCTAIIM30BAH, OH MOKET UMETh Pa3IndHYIO
BHEIIHIOW (opMy (3€pHa, YelIyH, UT0JIbYaThle WM BOJIOKHUCTBIE KPUCTAJIIbI),
IpYrue MUHEpaJbl HE UMEIOT XOPOUIO BBIPAKEHHBIX KPUCTAIIIMYECKUX OYepTa-
Huil. Hepenko KpynHble 3epHa OJJHUX MHUHEPAJIOB MPOPACTAIOT OOJIBIIUM KOJIH-
YECTBOM MEJKHX APYTrMX MUHepanoB. MIHOrIa BCTpeyaroTCcsl CKPhITOKPUCTAIIIN-
YECKHE MOPOBI.

TexcTypa MeTaMOppUUYECKUX FOPHBIX MOPOJ OYEHBb pa3HOOOpa3Ha. I nas-
HEWILIMMH BUJIAMU €€ SIBJISIIOTCS CJIAHIIEBATAs, [10J0CYaTasl, BOJOKHUCTAs U Mac-
cuBHas. IIpoucxoxaeHue Takux TEKCTyp OOYCIOBJIEHO OPUEHTHPOBKON MHHE-
PajoB JUIMHHBIMH OCSIMU MEPIEHINKYJIAPHO K AEHCTBYIOIEMY J1aBJICHUIO.

CaaHueBarasi TEKCTypa XapaKTepHU3YyEeTCs HAIIMYMEM MUHEPAJOB YIJIH-
HEHHOU (POPMBI, paCMONOKEHHBIX NAapAJJIEIBHO JIIMHHBIM CTOpoHaM (puc. 1).

IMosocuaTasn (JeHTOUHAS, CIOUCTAs, YeHTyiHyaTasi) TEKCTypa UMEET MEeCTO
IIPY YE€PEIOBAHUHN B MACCE MOPOJIBI MOJIOCOK MUHEPAIOB PAa3IMYHON TOIIINHBI.
B 3aBUCHMOCTH OT TOJIIMHBI MOJOCOK BBIAEISIOT JICHTOUYHYIO, CIOUCTYIO HIIH
YelryHyaTyro pa3HOBUIHOCTH NOJIOCYATON TEKCTYphI (puc.1).

BoJsiokHHCTas TEKCTypa OnpeaesieHa MacCOd BOJOKHUCTBIX KPUCTAJLIOB,
MEePETUIETAIOIIUXCS MEXIY COOOM.

MaccuBHasi TEKCTypa aHaJIOTUYHA TEKCTYPE MAaCCUBHOKPUCTAIIINYECKUX
HIOPOA.

Kpome cTpyKTypbl U TEKCTYpbl NIPU U3YYEHUH METaMOP(HUUECKUX MOPOT
HEO0OXOIMMO YUHUTHIBATH €€ LIBET U MUHEPATOTHYECKUI COCTaB.

[IBeT MeTamop(dUUECKUX MOPOJI PA3IMYEH U ONpPEAEISIeTCs UX MUHEpaIo-
THYECKHUM COCTaBOM. OTH NOPOAbI MOTYT HMETh CEpPOBATYIO, JKEJITOBATYIO,
KpacHOBATYI0, 3€JICHOBATYIO U COBCEM TEMHYIO, IIOUYTH YEPHYIO OKPACKY.

He menee paznooOpa3zeH U MUHEPAJIOTHYECKHU COCTaB METaMOP(PUUECKUX
TOPHBIX TOPOJI, OH OOYCJIOBJIEH MUHEPAJIOTHYECKUM COCTABOM TE€X MarmaTuye-
CKUX WJIH OCAJOYHBIX TOPHBIX MOPOJI, U3 KOTOPBIX 00pPa30BAIUCH T€ WU HHBIC
MeTtaMopduueckue nopoasl. B coctaBe MuHepanoB MOTYT IPUCYTCTBOBATH Kak
MIEpBUYHBIE, TAK U BTOPUYHBIE MUHEPAJIbI.

Mertamopduueckue MOpoJbl COXpPaHSIOT (OPMbI 3alleTaHus UCXOIAHBIX
TOPHBIX MOPOJI, U3 KOTOPHIX OHU 00pa3oBaiduck. OHU BCTpeUaroTCs B MPUPOJIE B
(dbopme MmIacToB, JIMH3, KUJI, IITOKOB, CKIAJA0K U JIp.

['naBueiinine MetamopduyecKkre MOpoAbl — THEUCHI, CIaHIIbl, CIIOJISHbIE
CJIaHIIbl, TAJIbKOBBIE CIAHIBI, XJIOPUTOBBIE CIJIAHLbI, (UIUIATHI, TIUHUCTHIC
CJIaHLbl, MPaMOp, KBApLUT.
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Onucanne MeTaMoppUYEeCKHUX TOPHBIX OPOJ

MATHETUTOBBIA _CJAHEIL. MarsauTHbIA SkeNe3HAK (YepHBIi)
CKperuieH KBapiieM (Oeblif). MarHUTHBIH.

JKEJE3OCTIOAKOBBIN CJAHEIL T'emMatuT (IMCTOBATHIH, YeIIyii-
YaTblii, TEMHO-CEPOr0 WJIM YEPHOTO 1IBeTa; YepTa BUUIHEBO-KpacHas) CKpeIuieH
KBapieM (Oenblit).

JKEJE3VCTBIA KBAPIUT. KpacHslif ene3HsK (BUITHEBO-KPACHBIH )
CKpeIUIeH KBapIieM (Oeblii).

BUOTUTOBBIN CJAHEIL (caronsnoii_cianen). YepeayloTcs clon
ouotuta (uepHas ciroga) U kBapiua (Oenbiif). KOHYMKOM MEpOYMHHOTO HOXKa
JIETKO OTHEJIAOTCS ITACTUHKHU CIIFOJIBI.

XJOPUTOBBIN CJAHEIL YepeayioTcs ClIOH, COCTOSIINE U3 XIOPH-
Ta (TeMHO-3€JIeHBIN) 1 KaiabiuTa (Oenblit). IMeeT 3eneHblii 11BET, JIETKO Iaparna-
eTcsi HoxoM. MMeeT npuMecH KBapliia, TaJIbKa, MOJIEBOTO LIIATA.

MYCKOBUTOBBIN CJAHEIL (cioasiHoii _caanen). Yepenyiorcs
ciou MmyckoButa (Oenast cimrona) U kBapua (Oenbiif). KoHUYMKOM MepoYMHHOTO
HO’Ka JIETKO OTAEJSIIOTCS TUIACTUHKYU CIIoABL. JIuCTOuKM ynpyrue, TuOKue.

CEPUIIMTOBBIN CJIAHEIIL. Menkne MIacTHHKH cepuIuTa (Gelblil,
MMeEeT HISJIKOBUCTBIN 0JIECK) CKPETVIEHbI KBapIIEM.

THEMC. 3epuuctsiii. TIpUCYTCTBYIOT KBApII, TONEBEIE IITIATHI, CIFOABI,
uHOrJa poropas oOManka. [lo MUHEpaTOrMYeCKOMY COCTaBY M OKpacke Hamo-
MHHAET TPAHUT.

MPAMOP. Cocrout u3 Kanbuura. bypHO BCKHIAET MpU IEUCTBUU pa3-
OaBJICHHON COJISTHOW KUCIOTON. KpynmHO3epHUCTHIN, CpeIHE3EpHUCTBIN, MEIKO-
3€pHUCTBIA, TOHKO3EpHUCTHIN. [loBepxHOCTH 3€peH poBHBIE. TBEpAOCTH He-
OonbiIas (He OCTaBISIET LapanuH Ha crekie). L[BeT pa3nudeH, Oenbli, YepHBId,
3€JICHbIN, KpacHBI!, KEAThIN, ToyOoH, cepbli, mecTpblid. YacTO UMEET PUCYHOK,
MIOJIOCYATOCTb.

AIMA. Ilnotnas. ToHKHE cMeCH KPUCTAUIMYECKOTO M aMOp(HOro
KpeMHe3eMa C NMPUMEChIO ITMHO3eMa, U3BeCTHsIKa. [[BeT pasnuuen — anblii, Oy-
pBIi, MaJeBBIM, BUITHEBBINA, TOJIyOOW, 3e€leHBIM, (QuoseTOBBINA, Oemnbiii. YacTo
IATHHUCTAs, IOJ0CYaTasi, UMEIOTCA NPOKUIIKH, MPUUYJIUBbIE PUCYHKHU. BoJib-
masi TBEPIOCTh, Kpasi 00JIOMKOB OCTpHIE.

CJIAHEIL CJIOISHOM. 3epHUCTBIN, CIaHUEBAThIM, COCTOUT U3 CIIIO-
IIbI, MOTYT OBITH TIpuMecH KBapiia. Okpacka Oenasi, Oypasi, yepHasi.

MycKOBUTOBBIN cliaHell - ciitoja OecliBeTHas Wiu Oenas. BUOTUTOBBINA —
CIII0JIa TIPEJICTABIICHA YEPHON Pa3HOBUAHOCTHIO OMOTHUTA. JIBYCHIOASIHOM ClaHel —
MYCKOBUT U OMOTHUT.

CJAHEIl TAJIBKOBBIM. CocTouT M3 Tanpka, MSCKHIL, KUPHBIM Ha
omynb. L{BeT Oenblit, ceprlii, 3eI€HOBATHIN.
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KBAPIIUT. Cocrout u3 kBapua. L{Bet paznuunsiii. Kpenkuii, 3BOHKHIA.
[ToBepxHocTu 3epeH HepoBHbIe. CTpyKTypa 3epHHUCTas, 00yanaer OoJbLIOHN
TBepAOCThI0. OOpasyercs Mpu NepeKpUCTAIITU3ALNN KBAPIEBBIX IECYAaHUKOB.

CEPIIEHTUHUT _(3meeBHK). IIBeT KeJlTOBAaTO-3€JC€HBINA, TEMHO-
3€JIEHbI /0 YEepHOro, >KENThId, Mmo4yTH Oenblid. CIUIOMIHON MapaieabHO-
BOJIOKHHCTBIW, ITOJI0OCYATHINA, COCTOUT U3 CEPETICHTUHA.

AM®UBOJIUT. CocTtouT U3 poroBoii 0OMaHKU U MOJEBOro mmnara. Mo-
IyT NPUCYTCTBOBATh KBapll, I'paHaT, dMHUAOT M Jp. MuHepaibl. L[Ber cepo-
3€JICHbIN, TEMHO-3€JICHBIN, [I0YTH YEPHBIN.

JIMCTBEHMUT. Cocrtout u3 kBapia, pykcura, XJIOpuTa, KaabluTa. 3ep-
HUCTBIH, CBETIIO WM SIPKO-3€JIEHOTO LIBETA.

BEPE3UT. Coctout n3 KBapua, MOJEBOrO IINAaTa, YaCTO BO3ZHUKAET 32
CYET FUAPOTEPMAIIBHOTO U3MEHEHUS TPAHUT-TIOPPUPOB.

3aoanue. 3yunuth U onpenenuTh TUarHOCTUYECKUE PU3HAKKW Hanbosee
pacrpoCTpaHEHHBIX TOPHBIX MOPOJ, TPUHAJICKHOCTh K TPYIIIE MO crocoly 00-
pazoBaHus W3 pa3gaToyHoOro Habopa. OmucaTh TOPHBIE TTOPOJIBI B TETPAIU TaK,
KaK MoKa3aHo B Ta0. 3.

Ta6muma 3
XapaKTepruCTUKaA TOPHBIX MTOPOT
MuHepanoruueckuii cocraB
I'pynna
~ o
¥a)
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= QL o < o | B © = p=
g = >~ o, < < = < o
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< T = | O ~ o 2| o B| & S| =
1 I'pa- | Kpu- | Mac- |Cser- |+ |+ |- |+ |- |- |buo- | Marma-
HUT- | CTajd- | CHUB- | JIO- TUT THYECKas,
Ouo- | auuec- | Has | ce- UHTPY-
TUTO- | Kast pas 3UBHasl,
BBI KHUCJIast
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