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YT0 Takoe BoobLe M1UHepasbl? «Bcsikoe abixaHue
BennuuT ocnoga» - Tak ckalaHo B bnbnuu. Ho un
6e3abIXaHHbI KaMeHb Noa4Yac CTOMb YAUBUTENEH U
NpeKpaceH, YTo, KaK 3acTbiBLUAS MOUTBQ,
HarMoMMHaeT HaM 0 CBOEM Co3aaTerne.




MUHEpPan

[loHsATNEe «MuHepan» NoapasyMeBaeT TBEPAOE NPUPOAHOE
HeopraHn4yeckoe KpucTtanimyeckoe Bellectso. Ho nHoraa ero
paccMaTpuBaloT B HeonpaBAaHHO pacClUMPEHHOM KOHTEKCTE, OTHOCS
K MWHEepanam HeKoTopble OpraHM4eckue, amopdHble 1 apyrue
NpUpOAHbIE NPOAYKTbI, B YHAaCTHOCTU HEKOTOPLIE FOPHbIE MOPOAbI,
KOTOpble B CTPOroM CMbIC/ie He MOryT 6biTb OTHECEHbI K MMHEepanam.
MuHepanamMmy cYMTalOTCS TaKXXe HEKOTOpble NpUpoAHbIE BEWECTBa,
npeacrasngowme n3 cebst B 06bIYHbLIX YCNOBUSIX XKNOKOCTU
(Hanpumep, caMopoaHas pTyTb, KOTOPasi NPUXOAUT K
KPUCTaNIM4ECKOMY COCTOSIHUIO NMpu bonee HU3KoM TemnepaTtype).
Boay, HanpoTuB, K MMHEpPanam He OTHOCAT, paCCMaTpuBasi e€ Kak
XnaKoe cocTtosiHue (pacnnaB) MUHepana Néepa.



HekoTopble opraHnyeckme Bellectsa — HedTb, acdasnbTbl, OUTYMbI
— 4acTo OLLIM60‘-IHO OTHOCAT K M1HEpanam, nmbo BbIAENSOT UX B
0cobbIn Knacc "opraHn4yeckme MmHepansl", LenecoobpasHoOCTb Yero
BeCbMa CropHa.

HekoTopble MUHepanbl HaxoasaTcs B aMOP(HOM COCTOSIHUW U He
UMEIOT KPUCTaISIMYECKOW CTPYKTYPbl. 9TO OTHOCUTCS N1aBHbIM
06pa3oM K T. Ha3. METAMUKTHbIM MUHEpanaM, MMeLLUM BHELLIHIOK
(OopMy KpUCTanoB, HO HAXOASALWMNMCS B aMopchOM
CTEKNONOAOOHOM COCTOSIHUM BCNEACTBUE PaspyLUEHUS UX
N3Ha4YaNbHOW KPUCTaNSIMYECKON PELLETKM NoA AENCTBUEM XECTKOro
PaAMOAKTUBHOIO U3/Ty4EHMS BXOASALWMNX B X COBCTBEHHBLIN COCTaB
paanoakTuBHbIX 3nemeHToB (U, Th, n 14.). PasnuyaoT MuHeparnsl
SIBHOKpUCTaNM4yeckue, aMopchble — MeTaKkononabl (HanpuMep,
onasn, newaTtenbepuT 1 Ap.) U METaMUKTHbIE MUHEpasibl, UMeloLme
BHELLIHIOKO (POPMY KPUCTAN/O0B, HO Haxoaswmecss B aMOP(MHOM,
CTEeKNornogobHOM COCTOSIHUN.



rpeyeckoro adamas, o3HavasLlero
"HenobeanMbIN" - Tak bblla OTMeYeHa
NUCKNIoYNTENbHAaa TBEPAOCTb aniMa3a. M3-3a
3TOro CBOWCTBA EMY CTa/iM MPUNUCLIBATb pa3Hble
YyyaeCHble KayecTBa, HanpmuMmep, CrnocobHOCTb
3alMLLaTh OT BparoB 1 040/eBaTb
conpoTuBieHne. B NpoLLnIoM cYUTaNocCh, YTo
anMas crocobeH "BcroTeTb" B NPUCYTCTBUM SAa
N TEM pa3pyLLUNTb HAMEPEHUS OTPaBUTENS.
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« Ametuct. B Erunte n Manou Asnm B koHue III ThicaueneTus oo H.
3. aMETUCT CTal Hanbonee nMonynsapHbIM AparoueHHbIM KaMHeM. Ero
MCMNOJ1b30Bann ANs1 U3roTOB/IEHUS OBENUPHbIX U3AEMUN, NEYaTeN U
BbICOKO LIEHMBLUNXCA FreMM 1 uTanuu. B lpeBHen peumn nonaranu,
YTO aMETUCT SIBNSETCS NPEBOCXOAHbIM CPEACTBOM OT BO3AEUCTBUS
ankorons (oTctoaa v ero HaseaHue - "amethistos”,
"HeonbsAHEHHbIN"). [TaBHOW CMMBONNMYECKOW LIEHHOCTbIO aMETUCTA
6b1510 ero CBsLLIEHHOE U PenUrno3Hoe 3HavyeHne. B bubnum oH
YNOMWUHAETCS Cpean ABeHaALAaTV KaMHeW, NOMELLEHHbIX Ha
HarpyaHou nektopann NepBOCBALEHHMKA, Ha KOTOPbIX XpPaHWUN
nMeHa ABeHaauaTn koneH M3paunng. B CpeaHue Beka aMeTUCT CTal
KaMHeM KapAMHanoB U ennuckonoB. Ero cuntanm cMMBONOM MUpa
CMUPEHUA, LIENOMYAPUS 1 yAaneHust OT 3eMHOro Mnpa nnbo
ONMNLETBOPEHUEM CTPACTEN XPUCTOBBLIX. .
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= BapuT. B koHLUe 1602 r. B rnMHax Bo3/e
BOMOHbU HaLLW pa3HOBMAHOCTb 6apuTa,
KOTOpas rnpu HarpeBaHnu ¢ BOCCTaHOBUTENSAMU
(AMYHOM CKOPYMNOM U KaMeabto) HauYnHana
CBETUTbCA NOA, AENCTBMEM COMHEYHbIX NYYEN.
STOT 6apuT Ha3Bann "pocdopecumpyoLLnm
KaMHeM u3 bonoHbK". MNMogobHoe aBneHue
CBSI3aHO € obpa3oBaHueM cynbpuaa bapus
6naroagaps BOCCTaHOBEHMIO cynibdaTa bapus,
KOTOPbIM siBNsieTcs 6apuT.



MunHepanbl Ansa XXU3HU

MuHepanbHble BELLECTBA COAEPXKATCS B KaX/JA0W K/IETKE HALLEro opraHM3ma,
B/IMAA Ha ee XM3Hb. OHM y4acTByIOT B (DOPMMPOBAHNM KIIETOK KPOBH,
KOCTel, B npoLeccax PyHKLMOHUPOBAHNS HEPBHOW CUCTEMbI U perynsLmm
MBILLEYHOrO TOHYCA. BCe hepMEHTATUBHBIE MPOLECCH! B OpraHu3me
NMPOUCXOAAT C yYaCcTMEM MUHepanoBMuHEpPanbHbIE BELLECTBA CeNYac
HepeaKo NpeAnaraloTcs HaM B BUAE JIEKapCTBEHHbIX npenapaTos 1 BA/oB.
Y106bl NOHATbH, KAKOBbLI AENCTBUTENIBHO NMOTPEOHOCTM OpraHn3Ma B TEX UK
MHbIX MMHEpasax, Mbl npeanaraeM Bam 0630p Hanmbosee >KM3HEHHO BaXKHbIX
MUHepanoB. 18 HopManbHON AEATENbHOCTU OPraHn3My YerioBeka
TpebyeTcs noaaep)xaHMe COOTBETCTBYIOLLErO banaHca MUHEPAIIOoB.
KonmyectBo 0AHOro MMHEpPana B OPraHU3Me OKa3blBaeT BANSHUE Ha
CoAeprKaHne ApYrmx MMHepanoB. M03TOMy 3HAUUTENIbHOE YMEHbLUEHME UK
yBE/IMYEHNE KOHLIEHTPALMN OAHOr0 MUHEpPAa MOXET Bbi3biBaTb ANCOanaHcC
APYrMX MMHEPANoB, YTO NPUBOAMUT K pa3BUTUIO 3ab0/1ieBaHKs..



KonnekumoHnpoBaHme MMHEpPanoB

cobupaHne 06pasLioB MUHEPAJIOB U CUCTEMATU3ALINA UX MO KaKOMYy-
b0 NpuU3HaKy, OTpa)<atoLLLEMY CYLLIHOCTb, CBOMCTBA Wu
NpUMeHeHne MuHepanos. MpuHUMN non6opa 3KCMOHAaTOB B
KOMINEKLUMN MOXET BbITb pa3NYHbIM: CUCTEMATUKA MUHEPASTbHbIX
BUAOB; NPUpPOAHbIE (DOPMbl KPUCTA/IOB U arperaTtoB; BK/IOYEHUS B
MUHEpanax, MMHepasnbl onpeaeneHHoro permoHa unm
MECTOPOXXAEHUS; PyAHbIE MUHEPASbl; MUHEpParbl NO NX
NPOUCXOXAEHMIO, NO TUMNAM MECTOPOXAEHUN; FTEMMOOrNYECKUE
KOMNEKUMN AparoLeHHbIX Uan noayaparoueHHbIX MUHEPAOB UK
U30ENUN U3 HUX U T. 4.

KonnekumMoHnpoBaHMe MMHEPAIOB BK/IKOYAET UX ANArHOCTUKY,
CNCTEMATU3aL N0 C06paHHbIX 9KCIMOHAaTOB, N3Y4YEHUE
KONNEKUNOHUPYEMbLIX MUHEPA/IOB U AOKYMEHTUPOBAHUE KOJIJIEKLINN.



MunHepanbl 0TKyAa OHU?

WccneposaTeny yTBepXXAatoT, YTO 3HAYMTENIbHAs YacTb MUHEPAOB
BHE3EMHOr0 MPONCXOXXAEHNS BblIN aKKYMYMMPOBaHbl HaLLIEN
NJ1aHETON Ha Ha4vanbHOM 3Tane ee opMmpoBaHus - 4,0 - 3,5
MWUNNMapaa net Hasad. bonbluasg 4acTb 3TUX COeLI,VIHeHMM 3aneraet
NOBOJIbHO Ty6OKO - NOYTM Ha rpaHnLIE KOPbl M MarMbl, NpUYEM 3a
MUNNUapabl NIET TEMIOBOrO BO3AEWNCTBUS 3TN COEANHEHNS
3HAUYUTENBHO TPAHCHOPMNPOBATUCH N 0OPENN HOBbIE CBOUCTBA,
B3aMeH MPUCYLLNX UM U3HA4YasbHO.

[lo cnoBam Y4E€HbIX, HAa HA4aJ/IbHOM 3Tale 3TUX MMHEPA/IOB 6b1110
A0BOJIbHO MHOro, NO3TOMY OHWU, CKOpPEE BCEIr0, Aa>Ke MOrjin
NMPUBECTU K I'IOFIBJ'IeHVII-O LI,OFIOJ'IHVITeJ'IbeIX CJ'IOeB B CTPYKTYpPE HaLLeu
MNJ1aHETDI.






HeM aBNa0TCAa ropHblie Nopoabl

['OpHble NopoAabl ABNAKTCA TEM rMaBHbIM BELLECTBOM, U3 KOTOPOro C/OXEHa
3EMHaA

Kopa u nutocdepa B LIeSIOM. BellecTBeHHbIM COCTaB 3eMHOW KOPbI U
reo/IorMyeckne CTpyKTypbl

onpeaensaT penbed TEPPUTOPUN, ABAAIOTCS PyHAAMEHTOM BCErO
nanawadTa. C HUMK CBSA3aHbI

Mosie3Hble NCKOMaeMble, pacnpeaeneHme NoA3EMHbIX BOA, UHXXEHEPHAS
XapaKTepUcTmKa

FPYHTOB, OCOBEHHOCTW MOYB U APYrMe XapakTeEPUCTUKU, KOTOpbIE
obycnaBnmMBatoT TUM

XO3AUCTBEHHOM AEATENIbHOCTU YEJ/I0BEKA B lAHHOM PErMOHE.

[OpHble NOpOoAbI, CAratoLLMe 3EMHYIO KOPY, MPOXOASAT COXHbIE U
MHOrOKpaTHblEe

npeobpa3oBaHns. 3TU NpPeBPALLEHNS SBNSIOTCS YacTblo 0bLero
KpYroBOpOTa HEXWUBOIo U

YXXMBOIO BeLlecTBa Ha 3eMne.



YTO Ha3bIBAOT rOPHbLIMU NOPOAAMMU

[ OpHbIMM NMOPOAAaMUN Ha3bIBAlOT €CTECTBEHHbIE
CKOMJIEHNA MMHEpPAnNoB, BO3HUKLLME B
pe3ynbTaTe TeX WK NHbIX re0IorM4YecKmX
NpoLIeccoB B 3eMHOMN Kope. [MosToMy MHOrue
CBOVICTBa rOpHbIX NMopoz 6yaAyT 3aBUCETb
npexae BCero oT CBOUCTB CaMUX MUHEPANOB, UX
XMMNYECKOro coctaBa, oOpMbl 1 pa3MepoB
MUHEpPasibHbIX YaCTWULL, PACroIOXeEHNS B
NPOCTPAHCTBE, XapakTepa U CUMbl CBSA3M MeEXY
4acTuLaMK1, YCNoBUKU (pOpMMPOBAHNS NMOPOA N KX
CTPOEHUA.




Kak 0bpa3ytoTcs ropHble nopobl

Tpw OCHOBHbIX BUA@ rOPHbIX MOPOA — MarMaTUYeCKUE, 0Ca0UHbIE U MeTaMopdUyeckme
OPMUPOBASIUCL MO-PA3HOMY.

MarmaTnyeckme nopoabl 06pa3oBanmcb U3 MarMbl (pacnniaBfieHHON MacCbl BHYTPEHHEN
MaHTUK 3eMNKN) B pe3ynbTaTe €e OCTbIBaHUSA U OTBEpPAEBAHUSA. MIHOrAa Marma
BbITECHAETCSH Ha MOBEPXHOCTb W U3/IMBAETCA M3 KPAaTEPOB BY/NIKAHOB B BUAE /1aBbI.
Ba3anbT — 0Ha U3 3KCTPY3UBHbIX MOPHbIX MOPOA, HA3BaHHbIX TaK, MOCKO/IbKY MarMa
OCTbIBAET 1 OTBEPAEBAET Ha MOBEPXHOCTM 3eMin. NHTpYy3nBHbIE NOPOAbI (POPMUPYIOTCS
npu 3acTbiBaHWM MarMbl B 3eMHOM Kope. Hanbornee 4acto BCTpevatoLwencs n3 Takux
nopog ABASeTcs rpaHnT. OcafoyHble NOpo/bl COCTOAT U3 OCKONKOB 3pOAMPOBAHHOM
Mopo/bl, @ NHOTAA M3 OCTAaTKOB HEKOrAa XXMBOW MaTepun. OCKONKK NOPoAbl, BKIOYas
rasibky, Necok n FnHy, NEPeHOCATCS BETPOM MU NOTOKaMM BOAbl MW JIEAHWUKOB W
06bI4YHO OCeaaloT Ha AHE 03ep U MOPEN, FAe MNOCTENEHHO YNNOTHATCS. MNpocaynBasch
yepes YNIOTHEHHbIE YacTULibl, BOAA OCTaB/ISIET TaM LIEMEHTUPYIOLLME UX MUHEpPasTb.
Ctoaa OTHOCSTCS KOHIioMepaThl ECLI,eMeHTMpOBaHHbIM rasle4yHnK C NpUMeckto bonee
TOHKOro MaTepuana), necyaHuky (COCTOSILLME U3 KPYMNUL, NecKa), a TaKXKe rMUHUCTbIE
CnaHubl, UK aprunanT. HekoTopble BUAbl U3BECTHSIKA 06pa30BasiMch M3 OCTaTKOB
BbIMEPLUMX OPraHM3MOB, TaKMX Kak paKyLIeYHUK. YUCTbIA U3BECTHSK (Me) COCTOMUT U3
OCTATKOB MNaHKTOHA (MMKpOCKOI‘IW—IeCKMX MOPCKUX PACTEHUMN U XMUBOTHbBIX). Yrosb
OTHOCUTCS K NMOpOAaM, COCTOSILLIMM U3 OKAaMEHEBLLUX OCTAaTKOB PacTUTENbHOMO
MaTepuana. [Jpyrve ocaao4Hble nopoabl 06pa3oBanncb U3 PacTBOPEHHbIX B BOAE
XMMUYECKUX BELLECTB. Tak NOsABUINCL OTAENbHbIE BU/bl M3BECTHAKA, @ TaKXXe KaMeHHas
Co/ib, 06pasytoLlascs npu ncnapeHum MopcKom BOAbI.

K MeTaMOpd)VI‘-IeCKMM OTHOCATCAH MarMaTuU4eckmne Uin oCajo4HblE NMopoabl, N3SMEHEHHbIE
B PE3Y/IbTATE HAlrpeEBaAHUA, AaBNEHNA NI XUMNYHECKNX peaKLI,VIM TaK U3BECTHAK
CTAHOBUTCA MpPaMOpPOM, a YIJIOTHEHHA4 INMnMHa — CJ1aHLEM.



[ OpHblE nopoabl

NpupoaHasi COBOKYNHOCTb MMHepasioB bosiee
NN MEHEE MOCTOSSHHONO MUHEPAIOrNMYECKOro
COoCTaBa, 0bpazylolias caMoCTosITeNbHOE TEMOo B
3eMHOW Kope. 3eMns COCTOUT U3 FOPHbIX NOPO/.

CyunTaeTcq, YTo TEPMUH «rOpHasd nopoaa» B
COBPEMEHHOM CMbICNe BrnepBble yrnoTpebus B
1798 pycckun MMHEpanor n xummk B. M.
CeBepruH (8(19).9.1765, lNetepbypr, —
17(29).11.1826, Tam Xxe)



Buabl rOpHbIX Mopoza

[ OpHble NOpoAbl pa3nnyaroTca No TBepaocTu. Ang
OTAENKN Nona, HanpuMep, U3 TBEPAbIX NOPOA
MCMNONb3YIOT rMaBHbIM 06pa3oM rpaHMT. 3Ta Nopoaa
obpa3oBanacb MUIIMOHbI NET Ha3az U3 MeAsIEHHO
OCTbIBaBLUEN B HEApaX 3eMNn MarMbl. paHnT
Yype3BblY4alHO TBepA, He 6onTCs BOAbl U YCTONYUUB K
3arpsi3HeHunto. o cBOMM CBOMCTBaM MAeasibHO NOAXOANT
obLLecTBeHHbIM NOMeLLeHNM U Hanbonee
3KCMIYaTUPYEMbIM YUYACTKaM XXUIbIX JOMOB: MPUXOXKEN,
KYXHW. [paHUT MMeEeT paBHOMEPHbIM PUCYHOK 1 BOMbLLION
CNEKTP OTTEHKOB.



Cpean nopoa cpeaHen TBepaocT Hambonee
N3BECTHbl MpaMop, NecYaHuK 1 cnaHel. Mpamop
- U311061EHHBIN MaTEPUAN MacTEpPOB MO KaMHIO.
OH MOXeT 6bITb 3eneHbIM, 6enbiM, pO30BbIM,
ronybbiM, YepHbIM, U T.A4. Pa3Hoobpa3Hbie
OTTEHKW BO3HUKAIOT 61aroaaps coaepXkaHuio B
60nbLUEM NN MEHBLUEM KONMMYECTBE OKMUC/I0B
PAa3/IMYHbIX METANI0B U rpacduTta. Ho rnaBHyto
LIEHHOCTb MpaMopa COCTaBIAIOT NPOXUIKK,
KOTOpble 06pa3ytoT OpUrMHanbHbI PUCYHOK.



[lecyaHuk ropasao MeHee 3pdeKTHbIN, HO
3aTO U MeHee Aoporon kKameHb. OH
COAEPXMUT KPUCTa bl KBapLa N OYEHb
pa3HoOObpa3eH B LIBETOBOM OTHOLLEHUU -
OT PO30BOro /10 3e1EeHOrO.



Buabl rOpHbIX Mopoza

Ha cneaytowiem cnavae
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