


~  Mwunepan —  npupogHoe — TBepIoe

. HEOPTraHWYeCcKOoe Tel0 C  ONpeJeTEHHBIM §
" XMMHYECKHM COCTaBOM W KPUCTa/UTMYECKOU |
. CTPYKTypo# , oOpasyiowmieecs B pe3ynbrare &
" IPUPOAHBIX PUSHKO-XUMUYECKUX MPOIECCOB U |

\ SIBJISTIOLEeCsT COCTAaBHOM YaCThI0 3€MHOM KOPBI, §
' TOPHBIX IOPOJ,, PYA, METeOPUTOB.

"~ Mwunbepanorua - Hayka 00 U3y4YeHUH
. MMHEpPAJIOB. £




MuHepasaMu CYHTAIOTCS TaKKe HEKOTOPbIE
MIPUPOIHBIE BELIECTBA, MPeACTABIAIONIME U3 cebst B
OOBIYHBIX  YCIOBMSX O kuaxoctu. Hampuwmep, £
caMopogHas ~pTYTh, KOTOpasi MPUXOAUT K &
KPHCTA/UTMYECKOMY COCTOSIHMIO TIPH Go/1ee HU3KOM £
TeMIieparype). |

HeKOpoHe OpraHWYecKHe BellecTBA — He(Th,
achanbThl, OUTYMBI — YacTO OIIMOOYHO OTHOCST K
MHUHepasiaM, au0O0 BBIIENISIIOT HX B OCOOBIHA Kjacc
OpraHrYecKre MHUHEPAJIbI.
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I1o pacnpoCTpaHEHHOCTH MUHEPAJIbI MOKHO
pa3aeuTh HA :

nopooooopasywuiue , TO €CTh COCTABISIOIINE
OCHOBY OOJIBIIMHCTBA FTOPHBIX HOPO,

AKyeccopuvle — 4YacTO IIPUCYTCTBYIOIHME B
TOPHBIX HOPOJAaX, HO B MaJIOM KOJIHUYECTBE,

PYOHbIe - TIMPOKO TMPEICTABICHHBIE B PYIHBIX
MECTOPOXKJICHUSX.
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CBoiicTBa MHHEPAJIOB

T'abumyc Kpucmaniog - BbIACHSETCS IPU BU3yaJIbHOM OCMOTPE.
Teépoocmy .

' baeck - cBeTOBOM 3D (PEKT, OTPaKEHUE CBETOBOIO MMOTOKA, IAJAIOIIETO HA MUHEPAJl. 3aBUCHT
"OT OTpaXKaTeIbHOM CIIOCOOHOCTH MUHEpAJIA. _
- Cnainocmop - CIIOCOOHOCTh ~ MHUHEpaJia  pacKajablBaThbCsl MO  OMNPEACICHHBIM
L KprcTayiorpa)uueCcKuM HanpaBICHUSIM.

~  H3znom - cnenudrka NIOBEpXHOCTH MUHEpasia Ha CBEKEM CKOJIE.

Ilsem - pu3HAK, XapaKTCPU3YIOIIUN OJHU MUHEPAIIbL: 3€1EHbIU MALAXUM, CUHUU T1A3YPU,
ACHAsl KUHOBApPb, U OYEHb OOMAHYMBBLIM Yy APYTrMX MHUHEPAIOB, OKpAacKa KOTOPBIX MOXKET:
MEHSITBCSI OT HAIMYMS TpUMece U J1ehEeKTOB: K8apybl, MyPMATUHDL.

Ileem uepmpl - UBET MUHEPAJIA B OPOIIIKE. B
" Maznumnocmes - 3aBUCHT OT cojepkaHmsl kene3a. OOHapyKuBaeTcs IpU TTOMOIIH
“ODBIYHOrO MarHuTa. .
,f Iobesxcanocmsy - TOHKAsE UBETHAs WIM PA3HOILBETHAS IUIEHKA, KOTOpas oOpasyercs Hat
OBEPXHOCTH HEKOTOPBIX MUHEPAJIOB. e
- Xpynkocmp - TPOYHOCTH MUHEPAIBHBIX KpHCTALIOB. OOHAPYKUBAIOIIASCS MPU L.
VIEXaHMYIECKOM DAaCKalIbIBaHUKM. HeEKoTophle OuYeHb TBEPABIE MHUHEPAIbl MOTYT C JIETKOCTBHIOR
DACKAJIBIBATHCS, T.€. OBITh XPYIIKUMHU, HAPUMEP, aJIMa3. &
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Pa3HooOpa3ue MmuHepaJio

* 3emmasn Kopa coOCmoum 6 OCHOGHOM U3 MUHEPANO8 - Om peOKUX U 4pe3eulualiHo | :
" YEHHbIX aIMA306 00 PA3IUYHLIX PYO, U3 KOMOPLIX NOAYYAIOM Memasiol O HAULUX |
. NOBCEOHEBHBIX HYICO.
- Ha cerognsimnuii 1eHb U3BECTHO Oosee 4 ThICAY MUHEPATIOB. EJKEroqHO OTKPBIBAIOT | j-i
" HECKOJIBKO JICCATKOB HOBBIX MHHEPATHHBIX BHUIOB U HECKONBKO «3aKPHIBAIOT» S
¥ TOKa3bIBAIOT, YTO TAKOM MHHEPAJ HE CYIIICCTBYET.




MuHepaJibl B Ipupoe.
3eMHas Kopa

JIBa ayieMEHTA, KUC/I0P00 U KpEeMHU, COCTABISIIOT 74% maccovl 3eMHOU Kopbl. &
Anwmunuii, xcene3o, kanovyuit, Hampuu, kaauu u maznui - 24,27%. 3

Bce BMecTe onu hopMupyroT 99% 3eMHOM KOPBI.

PNt

Camble pacnpocmpaHeHHble MUHEPAabl - 5TO CUJIHAKATHI, XI/IMI/IUIGCKOC'I;
COEIMHEHUE KUCIOopoAa U KpeMHus. [IpeoOnafaloT Takue CUIMKAThl, KaK KBapll, &
CJIFOZIa M MOJIEBBIE IIIIAThl. BCe TpHU B pa3HbBIX NPONOPIUAX SABIAIOTCS OCHOBHI)IMI/I‘L
KOMIIOHEHTAMH PA3HBIX THUIOB IpaHuTa. KBapl, 3pOoaupOBaHHBIN U3 rpaHHTa,'

HaKaIlJMBaeTCs Ha TOOEPEKbE U 00pa3yeT MeCcYaHbIe IIISHKH.
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OpraaneCKne H HECOPraHn44e€CKHueE BCIICCTBA

, MHorue Ha3bpIBalOT MUHEpaJlaMUd BCE, YTO A0OBIBAIOT W3 3emMju. Ho mromwy,
* KOTOphIe TIPO(ECCHOHANBHO H3yYaloT MUHEPATIBI, - CYUTAIOT, UYTO yroib, He(Th U
MIPUPOIHBIA ra3 - OpraHWYECKUE BEIMIECTBA, TaK KaKk 00pa3oBaMCh M3 OCTATKOB
. KWBBIX PACTCHMIT 1 JKHBOTHBIX, 4 [IOTOMY MHHEPAJIaMH HE SIBIISIFOTCSL.

Y MHUHEpPANOB OINPEACIEHHBIN XUMUYECKUN cOCTaB. OHM BCETAa OAHOPOIHBI.
* " Bce yactu muHepalia OqrHAKOBBI.

, MuHepasbl COCTOAT U3 XUMUAYECKHUX SJIEMEHTOB, T. €. BEMIECTB, KOTOPHIE YK€
* HeJb3s Pa3lIOKUTh Ha JPyTHe BEleCTBAa XUMUUECKUM ITyTEM.
HekoTopele, nX Ha3bIBaIOT CAMOPOJAHBIMH AJIEMEHTaMH, HaXOASATCS B 36MHOM
~ . KOpe B YMCTOM MJIM NOYTH yrcToM Buje. CylecTByeT 22 caMOpOAHBIX 31E€MEHTa,
| Cpe/ HEX - 30J10TO, CepeOpo U amMasbL.

Yame Bcero MuHEpaybl SABISIOTCS TBEPABIMU BellecTBamu. HCKitoueHue

. COCTaBJISIET PTYTh.
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MuHepaJabl 1 MUHEPAJIOT U NPEACTABISIIOT
" €c000H Ype3BbIYaHO 001bIIOH HHTEPEC IS
"~ NPOMBIIJIEHHOCTH, MHOTHX 00J1acTeil HAYKHU U

AMEECT BA’KHOC ICTCTHUYCCKOC 3SHAYCHUC.
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- MI/IHCpaJIBI cmrpaJm Ba)KHYIO ponb B pa3BUTUHU yeIoBEKa W co3z[aH
_J}{}‘;'HHBHJIHBauHI/I. |
' B kaMEeHHOM BEKeE JIFOIH MOJIb30BAIINCh KPEMHUEBBIMU OPYAUSIMU TPYIA.

Oxkomo 10 000 net Ha3ax 4yeIOBEK HAYUYWIICA MMOJIy4aTh MEIb U3 PYIBbI. k

C wuszoOpereHnemM OpoH3BI (CIUIaBa MEOU M OJI0OBA) HAYAJICS HOBBIM BEK -4
6p0H3013},m :
4 C Havana xene3Horo Beka, 3300 ner Ha3aja, 4EIOBEK OCBaWBaJl BCE HOBBIG
~ CIIOCOOBI UCIIOJIB30BaHUS MOJIE3HBIX HCKOIIAEMBIX, TOOBITBIX U3 36MHOM KOPBL. _
CoBpeMeEHHAasi MPOMBINUICHHOCTh IO-NIPEKHEMY 3aBUCUT OT
. pecypcoB 3emin. |
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xi'?? MuHepaisl Hax0IAT IPUMEHEHHNS BO BCEX 00JACTAX YEIOBEUECKOM AESTEIBHOCTH. Bl
" TOM WJIM MHOM BHJE YeJIOBEK BCTpEeYaeT MX JOoMa M Ha paboTe, 3a rOpoioM, B £
CJIIO’KHBIX HAyYHO — TEXHUUYECKUX COOPYKEHUSIX M ITOBCEIHEBHBIX IIpeAMETaxX ObITa,

BO BpEM4 €]Ibl, TPU IIPOCMOTPE CATFOTOB U UTPE HA KOMITBIOTEPE.



Cpeau npoMbIIIIJIEHHO IIEHHBIX MUHEPAJIOB
INPHHSITO BBIAEJSTH ABE TPYNIIbI:

Pyounsvie munepansi. B 51y rpynmny BXOASIT MUHEpaIbl U3 KOTOPBIX JOOBIBAFOTCS
HEOOXOAMMBIC IJI TPOMBIINIJIEHHOCTH METa/UIMYecKue dJeMeHThl. K Takum
MUHEpajlaM OTHOCATCS CaMOPOJHBIE JJIIEMEHTHI M MHHEpadbl C BBICOKHUM
cofiep kaHNEeM METAIIOB — MEJIH, cepelpa, Kenesa U aTFOMUHHUS.
Hepyonvie munepanv. MuHepanbl, TpUMEHSIEMbIE TPHU IPOU3BOJCTBE
HEMETANTMYECKUX MaTepUalioB, CAYXKAIUX JJIS HW3TOTOBJICHUS DIIEKTPO- |
TEPMOHU3OJIATOPOB (CIIOMbI), OTHEYNMOPOB (KHAHUT), KEPaMHYECKUX H3ACITUN
(bmroopt), crekma (kBapir), aOpa3uBOB, IIEMEHTA, MHUHEPAIbHBIX YIOOpCHHUM
(umnuiickas cenutpa), GarCcoB A1 METATyPIrHISCKUX MPOIIECCOB.




,emeroz[Ho HpI/IBJIeKaIOT BHHMaHNE MUJJIMOHOB JIFOJIEH.
- MuHepanbl IPUMEHSIOTCS B Ka4eCTBE CTPOMTENBHBIX MATEPHATIOB WIHA HMX
KOMIIOHEHTOB ISl OTJEJIKM WHTEPHEPOB U JJIs HAPYKHOM OONMIOBKM MHOTUX

IIEEBPOB apXUTEKTyphl. Hampumep, MOCKOBCKOIrO METPO WM MaJlaXMTOBOU
KOMHATEI B DpMHUTaXe.
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. Takue, KOTOpbIe BCTPEYAIOTCS JIUIID B OTAEIBHOM MECTE MM Ja)Ke B €IMHUYHBIX
. 9K3eMIuIsipax. Takue yHUKalIbHbIE 00pa3iibl JOIKHBI XPAaHUTHCS B My3€sX.

Hapsiny ¢ n3BeCTHBIMU U PACIIPOCTPAHEHHBIMUA MUHEPATIAMU, CYIIECTBYIOT U
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I[paroueHHble MUHEPAJIbI :
Emre B kaMEHHOM BeKe JIOAM JENajid YKPALICHHS M3 30JI0Ta, B [
- OpPOH30BOM Beke - U3 cepedpa.
4 Cero/iHsi B pacropsiK€HUU FOBETUPOB MHOKECTBO MUHEPAJIOB.
CaMmple goporue AparoleHHbIe KaMHHM - 3TO alMma3 (0COOEHHO
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CBoiicTBa KAMHEN U MUHEPAJIOB.

* KaMHHM M MHHEPAJIbI - 3TO HE TOJLKO YJIMBUTENBHBIE JIAPbI TIPUPOJBI M MATEPHA
© mus ykpamenuit. KamHu oOnmagaroT pasiauuHbIME cBolicTBaMu. Jlronu Beerma c
* OONBIIMM YBAKEHMEM OTHOCHIMCh K MOTYYAM M TAWHCTBEHHBIM CHJIAM &
. IparoneHHbIXx KamHeid. OHU HaJeIsAIM KAMHA MArHYeCKHMH M Je4eOHbIMM
 CBOWICTBAMM. _
" Cuta KaMHsI WM MHHeEpPAaJia BO3/CICTBYET Ha Ye/IOBEKa B IIEJIOM U OT/CIBHO Ha |
"~ onpejieieHHble opranbl. [IpaBuIbHO BHIOPAHHBI KaMeHb HOMOTaeT MCIEIUThCS OT
| 11eNioro  psiaa HeayroB. Kakaplii KameHb 00JaaeT TONBKO €My TMPUCYLIHMHU |
. CBOMCTBAMHU U IPEICTABIIACT COOOM HEKYIO 3aAILUTY IS YEJIOBEKA. ;
" KaMHM M MHHepajbl OYeHb OT3BIBUMBEI HA MOBEIEHHE 4YeIOBEKa, a IOPOH:f
© 00MUMBBLI, U B OTBET HAa HECIPABEUTMBOCTL KAMHH JaXe MOIYT MEHSTH CBOIO |
. okpacky. K 1mo00My KaMHIO HY’KHO OTHOCHTBCS OepexHo. KaMeHp Hamo TOOHTS.
" Kamenb no/okeH OBITH JUIS YEJIOBEKA YEM-TO OCOOEHHBIM, HEOOBIKHOBEHHBIM, #
6au3KUM 1 10poruM. K HeMy HyKHO OTHOCHTHCS C HOYTEHHEM U TOLA OH OTBETHUT. &
» B3aMHOCTBIO IIPOSIBUT BCE CBOM CBOMCTBA. |
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MI/IHepaJII)I WJIN MUHEPAJDbHBIC BEIIIECTBA

Kaxxgomy 310pOBOMY OpraHusMmy sl pOCTa M KU3HH HEOOXOAMMBI HE TOJBKO OE€JIKH,
‘,._I/IpI)I, YIJIEBOAbI, BOJIA U BUTAMUHBI, HO U MUHEPAJIbHbIE BELIECTBA.
; Munepanbsl 00nagaroT HEOOJIBIIONW YHEPrETUUECKOM LIEHHOCTBIO, HO MEPEOLICHUTh HUX
HAYE€HUE B OPTaHU3ME YEJIOBEKA HEBO3MOXKHO.
MuHepanbHbI€ BEIIECTBA BCACHIBAIOTCS B KPOBb M COCAUHSIOTCS C Oeikamu. Takue
(KOMILJIEKCBI» HAIPABJISIIOTCSA B MECTA aKTUBHOTO OOMEHA UJTA MECTA HAKOTICHUS.
‘ Opranusm yeaoBeKa MOKET XPAHUTh 3anac Kanblus, pocdopa, Hoaa 1 xkelesa.
MuHepanbHble BEUIECTBA MPEICTABIAIOT COO0M TMOKHI MaTrepuall U BXOAST B COCTaB
CTHOW TKaHH, I71€ OCHOBHBIMM 3JIEMEHTAMHU SIBJISIIOTCS Kb U (hocdop.
MuHepanbHbI€ BEIIECTBA BXOJAT B COCTaB ()€PMEHTOB M TOPMOHOB, TPUHUMAIOT Y4acTHE
Ipoleccax oOMeHa BEIIeCTB, 00pa30BaHUs KPOBSIHBIX TEJIEI U CBEPTHIBAHUS KPOBHU.
Munepansl ¥ MHUHEpaAJIbHbIC BENIECTBA OOECHEUMBAIOT PA0OTY IJIABHBIX CHCTEM
FaHU3Ma: MBIIIEYHOM, MUIIEBAPUTEIIBHOU U CEPACUYHO-COCYAUCTOM.
Munepanbsl TpeOyIOTCS OpraHu3My B HEOJMHAKOBOM KojuyecTBe. X HexBaTka WU
JJHO€ OTCYTCTBHE MOTYT NPHUBECTH KAK K CEPbE3HBIM 3a00JICBAaHMSAM, TaK M K rulenu
raHu3Ma.
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MuHepaJbl B IPOAYKTAX
\ MuHepaJbl coaepxarc B MPOAYKTAX BCeX BUIAOB: OBOIIM, 3J1aKH, MACO U MOJIOYHBIE
IPOTYKTHI.
~ HacuwursBaercs oxono 30 BIOB MHHEPAJIOB U MUKPOAJIEMEHTOB, OTCYTCTBHE KOTOPBIX
“HapylIaeT HOpMaJIbHYIO pa00OTy OpraHu3Ma YeJoBeKa.

Bce HeoOxonumbie OpraHu3My MHUHEpaIbHbIE BEUIECTBA MOXKHO IMOJYYUTb, €KETHEBHO
yHoTpe6Isis B MUILY TPOAYKTHI PasHbIX Kareropuit. Ho 3To He Beerma BO3MOXKHO, TOITOMY
B OpPraHU3Me MHUHEpAJIbl HAXOAATCS B HEIOCTATKE. DTO MOJOKEHUE MOTYT UCIPABUTH
31 TaMUHHbBIE KOMIUIEKCHI, B COCTaB KOTOPBIX BXOAAT HE TOJIBKO BUTAMUHBI, HO U MUHEPAJIbHbIE
3CILECTBA.

- Takue mMuHepasbl, Kak Kaabluil U TOP COAEPKATCS B MOJIOYHBIX MPOIYKTaX, 0COOCHHO
HOTO B ChIP€ M TBOPOI'E; KAJIUI BXOAUT B COCTaB CyXO(PYKTOB: M3IOM, Kypara, Y4epHOCIUB U &
GOBBIX; IIABHBIM HMCTOYHHKOM HOIa SABJIAKOTCS MOPCKHE IPOAYKTBI: MOPCKas Kamycra, &
VIOPCKHE BOJOPOCIIH, PHIOUI JKHP; TICUCHD U SUYHBIC KEITKH OOTaThI KEIIC30M. '
| MuHepanbHbIE BELIECTBA — BAXKHAsI COCTABIISAIOIAS 3I0POBb OPraHu3Ma.
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oo Vo
I'ne npumensrorcs? [Ipumepsr MuHEpPAIOB
XuMus U MUPOTEXHUKA KunoBaps, 11€J1€CTHH, cepa, peajibrap, rajiuT, KaJabIuT, f"
Oypa, aHTUJIPUT ;““
B kauectBe ynoopeHuit Cepa, unnumiickasi CeIMTPa, CUJIbBUH, KapHAJUIUT, THIIC, " ;
araTuT, BaBEJIUT C.
B ontuke Or00pHUT, IUOTITA3, KBAPIL
N3nenus u3 hapdopa kepaMuKu 1 DIIIOOPUT, KPUOJIUT, KACCUTEPUT, CTPOHLIMAHUT, BUTEPUT,
CTEKJIa 1[€JIECTUH, KHAHUT, BOJUIACTOHUT, MUPOGUILIUT, KAOJUHUT /
B roBenupHOM Jeiie U Kak [InmuHens, U3yMpyn, anamas, KopyHn (camdup, pyouH), " ,
MOJICJIOYHEBIC XpU300€pUILT, YAPOUT, CEPIICHTUHUT, POJOHUT, JIa3ypHUT, MaJlaxuT,
Oupr03a, XpU30JIUT, FPAHATHI 9
B xauectBe OrHEYTIOPOB, KHUCIIO- Kuanut, OpycHuT, XpU30THII, KOJIEMAHUT, OJIMBUH, aHJIAJTY3UT, a.
CTOMKHX U JICKTPOU3OJIS- CUJUTMMAHUT, TUPODUILIUT, TAJIbK, TPYIINA CIOM, TPUIUMMUT, :
IHOHHBIX MaTCPHAIIOB anp0uT, 1adpagop :
B cTtpoutenbcTBe Kansut, 10JI0MUT, THIIC :
B mepunune u hapmalieBTUKe Marsae3ut, MUpaOuJINT, CACCOJIMH, KOJIEMaHUT, THIIC
B metannyprumn J[0710MUT, pOIOXPO3UT, KOJIEMAHUT, BAHATUHUT
B snepHOM TPOMBIIIIIEHHOCTH LlenecTuH, CTUILOUT, ME30JIUT, JIOMOHHT, T€HIaHIUT /
Gl
HNHTEepecHBI NNTaBHBIM 00pa30oM IS DNHUIOT, apCeHONUT, (HOCTEHNT, TCATHIUINT, AyPUXANbIUT,
KOJJICKITMOHEPOB (MpuMe-HeHUE  apTUHHUT, OOpaluT, KPOKOWT, TIOOHEPHUT, aJaMHUH, OJIMBEHHT, j
MOXXET OBITh HalJICHO B OyAyIlleM) CTaBPOJIUT, WIbBAUT, aKCUHHUT, TeACHOCPTHT, aBTUT ﬁ 7
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