





MuHepanamu cUYMTaOTCA TakKe HeKoTopble
npypoaHble BellecTBa, npeacTaBnsolmne U3




I1o pacnpocTpaHEHHOCTH MUHEPAJIBI MOKHO




CroiicTBa MUHEPAJIOB

T'abumyc kpucmasnnoe - BHISICHSIETCS NIPU BU3YAJIbHOM OCMOTPE.




Pa3HooOpa3ue MmuHepaJioB

Semnas Kopa cocmoum 6 OCHOBHOM U3 MUHEPANO6 = om PeoKux U 4pe3ebluaiiio




MuHepaJbl B IpUpoe.

3eMHada KOpa

XIOpUCTBIA Xeje30

\=]

KBap1j,




Oprannyeckue U HeOPraHM4YecKHue BelecTna







MuHepaJbl H MUHEPAJIOTUS IPEeACTABIAIOT
co00# Ype3BbIYAUHO 00JILIIION HHTEPEC 1JI
MPOMBIIIJICHHOCTH, MHOTHX 00/1aCTel HAYKH M
HMeeT BAXKHOE ICTETHYECKOE 3HAYEHHUE.




MuHepasnbl ChITpajii BaXKHYIO POJb B PA3BUTUH YEJIOBEKA U CO3IaHUU
LUBUJIN3 AN,
B xaMEHHOM BEKE JIFO[U MOJIb30BAIUCH KPEMHUEBBIMU OPYAUSIMHA TPY/IA.







IMPUHATO BbIIEJSATH iB€ IPYNIIbI:
Pyouvie munepannt. B 5Ty rpynmny BXOISIT MHUHEpaIbl U3 KOTOPBIX JOOBIBAKOTCS
HEOOXOIUMBIC I TMPOMBIIUICHHOCTH METaNInUecKue 3jaeMeHThl. K Takum
MUHEpaJTaM OTHOCATCS CaMOPOJHBIC JJIEMEHThI M  MHHEpaJbl C BBICOKHUM
coJiep)KaHUEM METaJIOB — ME/IH, cepelpa, sKeje3a U aTFOMUHHUS.

Hepyonvie munepanvt. MuHEpanbl, IPUMEHSEMBIE NOpPHA IIPOU3BOJCTBE
HEMETAJUTMISCKUX MaTepHajoB, CIOyKaIlluX I HW3TOTOBIICHHUS DJJICKTPO- U
TEPMOU3OISATOPOB (CJIIO/BI), OTHEYNOPOB (KHWAHUT), KEPAMHUUYECKUX H3ACIUN
(bmroopt), crexna (kBapil), aOpa3uMBOB, LIEMEHTA, MHUHEPAJbHBIX YIOOpEHUM
(umnuiickas cenuTpa), GIHCOB IS METAJLTypPruueCKUX IMPOIIECCOB.

bokcut OPpUTPUH

MejiaHuT
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KOMIIOHCHTOB JIA OTACIIKKM HHTCPLCPOB M JIA H&p}’)KHOﬁ O6J'II/II_IOBKI/I MHOT'UX

IEAEBPOB apXUTEKTYypbl. Hampumep, MOCKOBCKOIO METPO WM MajlaxWUTOBOU
KOMHAThl B DPMUTAXKE.

Hapsiny ¢ u3BECTHBIMM U PaCHPOCTPAHEHHBIMU MUHEPAJIAMU, CYLLIECTBYIOT U
TAKHUE, KOTOPBIE BCTPEUYAIOTCS JIMIIb B OTACIBHOM MECTE WM JAXKE B €IMHAYHBIX
’K3eMIUIsIpax. Takne yHuKaJIbHbIE 00PA3LIbIl IOJKHBI XPAHUTHCSA B MY3€SX.




CeroiHs B pacropsi>KEHUH FOBEINPOB MHOKECTBO MUHEPAJIOB.

CaMple OOpOTHE JparolicHHbIE KaMHU - OTO ailma3 (OCOOEHHO
O€CLIBETHBIN ), a TaK)Ke U3YMPYH, PyOHH M cardup, KOTOPhIC LICHATCS B
MIEpBYI0 OYE€pE/ib 3a [[BET. DTH KAMHHU HACTOJIBKO JIOPOTHE, YTO UX BEC
U3MEPSIOT B Kaparax. OnuH kapar paseH 200 MALTUTpaMMaM.

AJIMa3 LEHAT 3a TBEPAOCTh M OJIECK, TPUOOPETAECMBIN IIPH OTPAHKE U
UIM(OBKE.




CBoiicTBa KAMHEd 1 MUHEPAJIOB.

KamMHun ¥ MuUHepaJibl - 3TO HE TOJBKO YIWBHUTEIBHBIC Iapbl MPUPOJBI U MaTepuall IS
ykpameHuit. KamHu o0magaroT pa3iauyHbIMH cBOMcTBaMu. Jlromu Bcerna ¢ OOJbIIMM
YBaXXCHUEM OTHOCHWJIMCh K MOTYYMM W TAWHCTBCHHBIM CHJIAM JPAroleHHbIX KamHel. OHu
HaJICJISUJIM KaMHU Maru4eCKMMHU M J1e4eOHbIMH CBOMCTBaMMU.

Cuiia xkaMHSIT MJM MHHeEpPaJia BO3JCHCTBYECT Ha 4YEJIOBEKA B IIEJIOM M OTACIBHO Ha
omnpeaeneHHble opranbl. [IpaBuabHO BBIOpaHHBIN KaMEHb MOMOTAET MCIEIUTHCA OT IEJI0TO
psana HemyroB. Kaxnplii kameHb o00j7a7aeT TOJIBKO €My IIPUCYIIUMH CBOMCTBaMHU U
IpeACTaBIsAET COO0M HEKYIO 3aIUTY JIJIs YeI0BeKa.

KaMHU ¥ MHHepaJibl OYEeHb OT3BIBUMBHLI Ha ITOBEJICHUE YEJIOBEKA, a TTOPOM OOMIYMBHI, U B
OTBET Ha HECIPaBEIIMBOCTh KAMHHU JaX€ MOTYT MEHATh CBOIO OKpacky. K jgro0oMy kaMHIO
HY>KHO OTHOCHTBCS OepexHo. Kamens Hano moOuth. KaMeHb HOKEH OBITH JIJIs 4YeIOBEKa
4eM-TO O0COOCHHBIM, HECOOBIKHOBEHHBIM, OJM3KUM U JOpOoruM. K HEMY HY>KHO OTHOCHUTBHCS C
IIOYTEHUEM U TOT1A OH OTBETUT B3AUMHOCTBIO IIPOSIBUT BCE CBOU CBOMCTRBA.




KaxxnoMy 310pOBOMY OpraHusMy JUisi pOCTa M KM3HU HEOOXOAUMBI HE TOJIBKO OCIIKH, XKHUPHI,
YIJIEBOABI, BOJIA U BUTAMUHBI, HO U MUHEPAJIbHbIE BELLIECTBA.

Munepaiibl 0071a71at0T HEOOIBIIION YHEPTETUUECKOM IIEHHOCTHIO, HO MEPEOILICHUTh UX 3HAYCHUE
B OPraHU3Me€ Y€JIOBEKa HEBO3MOXKHO.

MuHepasibHble BEIIECTBA BCACBIBAIOTCA B KPOBb M COCIMUHSIOTCS C Oenkamu. Takue
«KOMILJIEKChI» HAMPABJISIOTCS B MECTA aKTUBHOTO OOMEHA MJIM MECTa HAKOILICHMUS.

Opranusm yeaoBeKa MOXKET XPaHUTh 3amnac Kaibius, pocdopa, Hona u xenesa.

MuHepalibHbI€ BEllleCTBA MPEACTABISIIOT COO0M 'MOKUII MaTeprall U BXOAST B COCTAB KOCTHOM
TKaHH, TJI€ OCHOBHBIMU AJIEMEHTAMMU SIBJISIIOTCS Kalblnii ¥ pocdop.

MuHepalibHbI€ BEIIECTBA BXOJAT B COCTaB (PEPMEHTOB M FOPMOHOB, MPUHUMAIOT y4acTHE B
npoiieccax oOMeHa BElIEeCTB, 00pa30BaHUs KPOBSIHBIX TEJICIl U CBEPThIBAHUS KPOBH.
MuHepasibl 1 MUHEpaJibHbIC BEIIECTBA 00ECIEUMBAIOT pabOTy INIAaBHBIX CHCTEM OpraHu3Ma:
MBILIEYHOU, TTUIIEBAPUTEIBHON U CEPACYHO-COCYIUCTOM.

Munepaibl TpeOyoTCsl OpraHu3My B HEOJMHAKOBOM KojinuecTBe. X HeXBaTka WM MOJIHOE
OTCYTCTBHE MOT'YT ITPUBECTHU KaK K CEPhE3HBIM 3a00JIEBAHUSIM, TaK U K THOEIU OpraHu3Ma.




MuHepaJjbl Coaep:KaTCd B MPOAYKTAX BCeX BHIOB: OBOIIM, 3JIAKH, MSICO WU MOJIOYHBIC
MPOAYKTBHL

HacuuteiBaercss okono 30 BHAOB MHHEPAJIOB U MHUKPOIJIEMEHTOB, OTCYTCTBHE KOTOPBIX
HapylaeT HOpMaJbHYIO PadOTy OpraHu3Ma 4eJIoBeKa.

Bce HeoOxomuMmbie OpraHu3My MHUHEpPAJIbHBIE BEIIECTBA MOXKHO IOJIYYHTh, €XEIHEBHO
yHnoTpeOsisisi B MUIIY MPOAYKTHI pa3HbIX Kareropuil. Ho 3To He Bcerma BO3MOXHO, MOTOMY
4acTO B OPraHW3ME MHUHEPAIbl HAXOAATCS B HEAOCTATKE. JTO MOJIOKEHUE MOTYT UCIPABUTH
BUTAMUHHBIE KOMILUIEKCHI, B COCTAB KOTOPBIX BXOJAST HE TOJIBKO BUTAMHUHBI, HO U MUHEPAJIbHbBIC
BEIIIECTBA.

Takue MUHEpPaIbl, KaK KAIbIUN U (TOP COJIEPKATCS B MOJIOUHBIX MPOAYKTaX, 0OCOOEHHO MHOTO
B ChIp€ M TBOPOIE; KajJuil BXOJUT B COCTaB CyXO(DpyKTOB: HM3IOM, Kypara, 4Y€pHOCIUB U
000O0BBIX; TJIaBHBIM HCTOYHHUKOM HOAa SIBJISIFOTCS MOPCKHE MPOAYKTHI: MOpPCKasl KamycTa,




I'ne npumenstores?

XHUMHS U TUPOTEXHUKA

B xauectBe ynobpenuit

B onTuke

Wznenus u3 papdhopa kepaMuKH U CTEKIIa

B FOBCIIMPHOM JCJIC U KaK IMOACIIOYHBIC

B kauecTtBe OTHCYIIOPOB, KHCJIO-CTOMKHX U

QJICKTPOU3O0JIA-TUOHHBIX MAaTCPHUAJIOB

B crpoutenscrse

B menunune u papmarieBTuke

B Mmeramnypruun

B AnepHO NIPOMBIIUIEHHOCTH

I/IHTepeCHH TJIaBHBIM o6pa30M JIIS

KOJUICKITMOHECPOB (HpI/IMe-HCHI/Ie MOXET OBITh

HaliieHo B Oyay1iem)

[Ipumeprl MuHEpaIOB

KunoBaps, nenectus, cepa, peaibrap, rajiuT, KaJIbLuT,
Oypa, aHTUJIPUT

Cepa, yuaniickas CCJINTpa, CUJIbBHUH, KAaPpHAJUIWUT, THUIIC, AlIaTUT, BABCJUJIMUT

Or00pUT, AMONTA3, KBAPIL
OII0OPUT, KPUOIUT, KACCUTEPHUT, CTPOHIIUAHUT, BUTEPUT, IEIECTUH, KHAHUT,

BOJUTACTOHUT, MUPOPUILTUT, KAOJTHUHHUT
[nuuens, u3ympya, anmas, KopyHz (candup, pyOuH), Xpu300epuiii, Yapour,

CCPIICHTUHUT, pOAOHMUT, JIa3ypHUT, MaJIaXHT, 61/1p103a, XPU3O0JIUT, 'PAHATHL

Kuanut, OpycuT, Xpu30THII, KOJIEMaHUT, OJTMBUH, aHATy3UT, CAIAMAHHT,

nUpOGUILINT, TAJIBK, TPYIIINA CIIOA, TPUAUMUT, ambOuT, 1abpaaop

KaJIBI_II/IT, JOJIOMUT, IT'uIIC

Marse3uTt, MEPaOWITUT, CACCOJIMH, KOJIEMAHHT, THIIC

I[OJ'IOMI/IT, POAOXPO3UT, KOJICMAHUT, BAHA/IUHUT

LlenecTuH, CTHILOMT, ME30JUT, JIOMOHUT, T€HIAHIUT

SHI/II{OT, APCCHOJINUT, (I)OCFCHI/IT, JICATUIIJINT, aypUuxaJlbIUT, apTUHMUT, 60paI_II/IT,
KPOKOMUT, FIO6HepI/IT, aJlaMiH, OJIMBCHUT, CTABPOJIUT, HJIbBAWUT, AKCUHMUT, reneH6epr urT,

aBI'UT






