HaxoxngeHue meTtannoB B
npupoae

[MoaroToBun y4eHuK
9 «A» Knacca
EnbknH OaBug,




e bonblwasa YyacTb MeTasnyioB NPUCYTCTBYET B
npupoae B Buge pya u coeanHeHnn. OHum
0o0pa3yrT okcuabl, cynbduabl, KapOoOHaTbI U
apyrue xmmm4yeckue coeguHeHus. Ons
NONy4YeHUA YUCTbIX METaNsIoB U
AarbHenLwero nx NnpuMeHeHNa Heob6xoauMo
BblAeNMUTb UX U3 PyA U NMPOBECTUN OYUCTKY.
Mpn HeoOGXxoaAUMOCTHU NPOBOAAT NlerMpoBaHue
N opyryro oopabotky metannos. N3yyeHnem
3TOro 3aHMMaeTCs HayKa meTannyprus.
MeTannyprusa pasnuyaeTt pyAbl YePHbIX
MEeTansioB U LBETHbIX.



CambIM pacnpocTpaHeHHbIM MeTansiomMm B
3eMHOUN Kope ABSeTCA aritoMUHUMN.

B npupoae antoMMHUN BCTPe4YaeTCH TONbKO B
coeguHeHUAX (MMHepanax).

BoKkcUTbl
HedenuHbli
ANYyHUTLI
[MnHO3€EeMBI
KopyHAa
NoneBou wnar
KaonuHut
Bepunn



'mapokcup
arnroMuHuUA

Kycok antoMmuHua u
aMepuKaHCKaa MOHeTKa

AnOMUHMEBDLIN NpPoOKaT



BoKCcUTbI

BokcuTbl nepepadbaTbIBalOT B arilOMUHUU
No3TanHO: CHa4vyana nosfiy4arT oKcua arntoMUHUS
(rmuHO3€eM), a 3aTemMm MeTananyeckum antoMNUHUN.



Bonee 90% MmunpoBbLIX 0OLLMX 3anacoB
bokcnToB cocpenoTo4vyeHo B 18 cTpaHax c
TPOMUYECKUM UNUN CYOTPONNUYECKUM
KNMMMaToM.

e CaMbiMM OONbLWMMM OOLWLMMM 3anacamMm
obnaaalor:

» F'BUHesA (20 mnpAa. 1),

» ABcTpanusa (7 mnpa. T),
» Bpa3unua (6 mnpa. 1),
» BbeTHam (3 mnpga. 1),

» UHgua (2,5 mnpa. 1),

» AHaoHe3una (2 mnpa. 1).



e Hanbonee KpynHbIMy NOATBEPXKOEHHbLIMMW
3anacamuv oonaaatror:

» 'BUHeA (21% MupoBbIX),
» Bpasunuga (15%),

» ABctpanus (11%),

» Amauka (7%),

» KamepyH (6%),

» Manwu (4,5%).



e TpeTun BMA antOMUHUEBDLIX pya —
arlyHUTbI, pa3padbaTtbiBalOT TONMbKO B
AzepbaunpgxaHe (MecTopoxaeHue
3arnuk).

* B Y36ekncraHe passepaHo ['ywicanckoe
MeCTOpOXAeHNe anyHUTOBLIX pyA

e ANyHUTbI, NOCrie npeaBapuUTeNIbHOrO
oboraweHus, nepepabaTtbiBaloTCA B
rMWUHO3EeM.



CBuHeL
[TlpoucxoxaeHne Ha3BaHUA

NMpoucxoxaeHue crnoBa «CBUHeL» HeAACHO. B bonbLnHCTBE
CraBAHCKUX A3bIKOB CBUHEL, Ha3biBaeTcs orioBoM. CrioBoO noxoxee
MO NPOU3HOLLUEHUNIO Ha «KCBUHEL», BCTPEYaeTCs TONbKO B AA3blKax
GanTunckou rpynnbl: svinas (MUTOBCKUN), SVins (NaTbILLCKUMN).

NNaTtnHckoe plumbum pano aHrnuuckoe cnoBo plumber —
BOAOMNPOBOAYMUK (KOrga-Tto TPyObl 3a4eKaHMBasrIM MATKUM
CBUHLIOM), U Ha3BaHMe BeHeLMaHCKOU THOPbMbIl CO CBMHLIOBOU
Kpbiwen — Nbombe.

CBuHeL n3BeCcTeH ¢ rnyookou apeBHOCTU. U3aenusa us atoro
MeTanna (MoHeTbl, MeAanbLOHbl) UCNONb30BaNuchb B [ipeBHEM
ErnnTte, cBMHUOBbLIE BOAoONpoBOoAHble TPyObl — B [IpeBHeM Pume.

YKa3zaHue Ha CBUHeL KaK Ha onpeaerieHHbIN MeTarsrn umeeTcs B
BeTtxom 3aBerTe.

BbinnaBka cBMHUA Oblna nepBbIM U3 U3BECTHbIX YeN0OBEKY
MeTannypruyeckux npoueccon. [1o 1990r. bonbLioe KoNM4ecTBo
CBUHLIA UCNOJIb30Basriocb (BMecTe C CypbMOU 1 ONOBOM) Ans
OTNUBKU TUNorpadckux WpudToB, a TakKxKe B BUae
TEeTpasaTUNICBMHLA — AN NOBbILEHUA OKTAaHOBOro Yucra
MOTOPHOro TonsnBa.



raJieHIT

e BaxHenLWLUn
nu3
MWUHeparnos,
coaepKawmx
CBUHel.
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CTpaHbI-nnaepbl No goobive
CBUHLA

» Poccus

» ABCTpanus
» CLLUA

» KaHaga

» [Mepy

» Mekcuka



CTpaHbl — KpynHeuwine
npousBoauTenu CBUHLUA

»EC

» CLUA
» Poccus
» Kutamn
» Kopes

B HacTosiLiee BpeMAa cBUHeL ynoTpebnseTca B
Npon3BOACTBEHHOM MNpoLecce cTpaTermyeckux
TOBapoOB, TakKMe KakK 6baTtapeun, akkymynsaTopbl U T.N.
HeyHUUYTOXNM.



CamopogHbIN CBUHEL BCTpe4vyaeTcs penko.
BxoauTt B coctaB 80 MuHepanos.

 Bceraa copgepxurtcsa B pyaax
ypaHa un Topusi.

* B npupopgHbIX ycnoBusa 4yacTto
obOpa3syeT KpynHbIe 3anexu
CBUHLIOBO-LUMHKOBbIX NN
nonMmMeTanin4eckux pya
(XonogHunHckoe B 3abankanbe,
JanbHeropckoe B lNpumopbe;
BpokeH-Xunn B ABcTpanun).

e YacTo BCcTpeyaeTcHd B
MEeCTOPOXOEHUAX
Kon4yeaaHHO-
nonnmMmeTanJyin4yeCKux
(FOXHbIN n CpegHnn Ypan),
MeAHO-HUKerlrieBbIX
(Hopunbck), ypaHOBbIX
(KazaxcTaH), 30n0TOpyAHbIX
(dapcyH B 3abankanbe) n

ap.




OnosBo

» OfoBO ObINIO N3BECTHO YernoBeky yxe B |V
TbiCcAYENEeTUN 40 H.3. ITOT MeTanJs Obin
ManoaoCTyneH 1 OOpPOT.

* OO ornoBe ecTb yrnnommHaHua B bubnuun,
UeTBepTom kHUre Mounceeon.

« OnoBo aABNseTca (Hapsay ¢ Meabto)
OAHUM U3 KOMIMOHEHTOB DPOH3bI,
n3obpeteHHou B Il TbicaueneTnn oo H.3.



HaxoxxaeHue B npupopae

e OnoBo — peaKnn paccesiHHbIN
3JIeMEHT, Mo pacnpoCTPaHEeHHOCTU B

3eMHOUN Kope ONoBO 3aHUMaeT 47-e
MecCTO.

e OCHOBHOW MMUHEepan onoBa —
Kaccuteput (ONOBAHHbLIUN KaAMEHb),
cogepxawwuu ao 78,8 % onosa.

 [opa3po pexe B npupone BCcTpe4vyaeTcs
CTaHHUH (ONOBAHHbLIN KON4yenaH),
cogepxawumn go 27,5 % onos.a.



MupoBble MeCcToOpOXOeHUS
KaccutepuTa

e Kutam

 lOro-BoctouHaa A3una (MHaoHe3us,
Manaunsusa n TannaHp)

* lOxxHaa Amepuka (bonusus, lNepy,
Bpasunus)

e ABCTpanus
* Hurepus

 Poccusa (YykoTka, Npumopckun u
XabapoBckumn Kpas, AkyTus)



MecTopoxageHusa cTaHHMHA

 Poccusa (lMpumopbe, AKyTus)

e CpeaHsan A3zua (TagXMKUCTaH)
 [epmMmaHus

* Yexus

 BenukobputaHusa

e o.TacmaHus

e bonneusa
e CLLA



LLllenoyHble meTannbli
Le3umn

* [lo nOoOLIYe ue3neBOU pyAabl
(nonnyuuTta) nuanpyet
KaHapa.

e [Monnyuut oobbiBaeTcA B
Hamunoum n 3nmodadse.

e B Poccuum ero moLiHble
MeCTOpPOXAOEeHNA HaAXOOATCA
Ha KonbCKOM nosnyocTtposBe,
B BocTouHOM CasiHe u
3abaukanbe.

e Hebonbwwme
MecTopoXaeHusa nonnyuuTta
nmerorcs B KazaxcraHe,
MoHronumn v Uranum.




S

HepocrtaTtkm uesuns

Ero nasneyeHune ns pyg HenorsHoe.
OH pacceuBaeTcsl U NOTOMY 6e3B0O3BpPaTHO TepsieTcsl.

3anacbl pya 04eHb OrpaHnyeHbl U He MOryT
obecneynTb NOCTOSAAHHO PacTYLMNA CNPOC Ha
MeTansinyeckmm Lesumn.

MpOMBbIWNEHHOCTb HYXXAAaeTCcA B OYeHb YUCTOM
mMaTepuane.

Ona nony4yeHuns Uue3nsi 4OCTaTOYHOW CTeNeHN YNCTOThI
TpebyeTcsi MHOroKkpaTHasi pektudukaums B Bakyyme,
O4YMCTKA OT MeXaHN4YeCKUX Nnpmumecen, HarpeBaHue c
rerTtepamMmu Ans yoaneHus crnegoB Bogopoaa, a3ora,
Kucnopoaa, MHOrokpaTHasa ctyneH4yaras
KpucTannusauus.

Lle3nin BeCbMa aKTUBEH U arpecCcuBeH Mo OTHOLLUEHUIO K
KOHTEMHEepPHbIM MaTepuanam n TpedbyeT XxpaHeHuUs B
cocyaax U3 cneuyuanbHOro ctekna B atmocdepe
aproHa unv sogopoaa (06blYHbIe MapKu
nabopaTtopHOro CTeksa ue3mmn paspyLuaer).



NTntun

o e o

e MecTOpOXAEHUA NUTUSA MPUYPOUEHBI K
peaKoMeTanNnbHbIM FPAHNUTHbIM UHTPY3USIM, B
CBSI3N C KOTOPbIMW Pa3BUBaIOTCH
NMNTUEHOCHbIE NerMaTuTbl UMK
rmgporepmaribHble KOMMNNeKCcHbIe
MEeCTOPOXAEHUs1, coaepKallime TakKe OfoBo,
Bonb¢pam, BACMYT U gpyrve metannsbl.

e [lpyron Tvn MeCTOpPOXAEHUN NUTUA —
paccosibl HEKOTOPbLIX CUNTbHOCOJSIEHbIX 03€ep.



HaTtpum

*HaTpuun ncnonb3oBancs c
AAaBHUX BPEMEH.

Hanpumep, copa (HaTpoH), BCTpevawLlasics B npyupoae B
BoAax HaTPOHHbIX 03ep B ErunTe. NMpupogHyro cony
ApeBHUE ernnTaAHe ucnosib3oBanu Ansa 6anb3amMmpoBaHuUs,
oTOenuBaHUA XOncTa, Npyu Bapke NMULLXU, U3roTOBJIEHUMU
KpacoK U rnasypem.

B nenste Huna coay Bbiagensanu n3s pedyHou Boabl. OHa
nocTtynana B NpoAaxy B BuAe KpynHbIX KyCKOB, U3-3a
NPUMeCHU YIrnsa oKpalweHHbIX B CepbIi UMM AaXe YEPHbIN
LuBeT.

e HasBaHue «HaTpumn» (natrium) npoucxoaut ot apad. HampyH (no-
rpe4yecku — nitron) n nepBoHa4aribHO OHO OTHOCUNOCH K
npupoaHon coge. Cam anemMeHT paHee UMeHOBarsica coduem.

Xnopua HaTpusa — noBapeHHas Cofb
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Kanun

B npupoae kanun
BCTPe4YaeTCH TONIbKO B
coeAUHEeHUNAX C Apyrmmu
3rileMeHTaMu B MOPCKOMU
BoAe, a TaKXKe BO MHOIMUX
MUHepanax.

B cBOOOAHOM COCTOSAHUU HE
BCTpe4vaeTcH.

Kanun ncnonb3oBarncs ¢ gaBHUX BPEMEH.
[Mpon3sBoacTBO NoTawa (KOTOpbIN NPUMEHSASICA KakK
MorLiee cpencTtBo) cywectBoBano yxe B Xl Beke. 3oy,
obOpa3yroLlyrcs NpuU CXXUraHuM CoONoMbl UNKn
ApeBecUHbl, obpabaTbiBanu BOOAOWU, a NOJSTyYEeHHbIU
pacTBop (LienokK) nocne punbLTPOBaHMUA BbiNapuBaru.



e Kanun BXoaAUT B cOCTaB CUNbBUHUTA,
KapHannuTa, KanHuTa, a TaKkxe
NPUCYTCTBYET B 30J1€ HEKOTOPbIX
pacTeHMN B BUAge KapoboHara (notatu).
Kanun BxoauT B cocTtaB NOYTU BCeX
pacTeHUM.



KapHannut

e Knaccuyeckue
MeCTOpPOXAOEeHUsA
HaxoAaAaTCcH B
CakCoOHUU u
['lecceHe.

e B UTanum
KapHannuT
BCTpe4yaeTcA B
CULUUITUUCKUX
pPyOHUKaX KarIMMHbIX
corien BMecTe C
KauHUTOM.




KanHur

 Knaccuyeckue
MeCTOHaxoXaeHus
kanHuta: CtaccdypTt B
CakcoHuu (F'epmaHusg),
Kanyw Ha YKkpauHe,
Jpan-KayHTu B Wwitarte
Hro-Mekcuko (CLUA).
BcTpeyvaeTcs TakxKe B
CaH-KaTtanbgo u
[Mackyacusa (Cuuunnus).




KanuunHas
COJllb




LLlenoyHo3emernbHblIe MeTannbl
Bepunnum

e HazBaHuMe 6epuUnnna NPous3oLLno OT Ha3BaHUA
MUHepana 6epunna (cunukar depunnua u
arlltoMMHUSA), KOTOpPpOe BOCXOAUT K Ha3BaHUKO
ropoaa benyp (Bennypy) B FOxknon UHaum,
Hepaneko ot Magpaca; ¢ ApeBHUX BPEMEH B
UHoum Obinun n3BecTHbl MeCTOPOXAEHUSA
n3ympyaoB — pa3HoBMAHOCTU 6epunna. U3-3a
criagkKoro BKyca pacTBOpUMbIX B BoAe
coeavHeHUn Sepunnua anemMeHT BHavane
Ha3blBanu «rinrouuHun» (ot rped. glykys —
criagkumn).



 Bepunnumn BcTpevyaeTcs Kak NpMMechb K pa3fiuyHbIM
MuHepanam. U3BecTtHo 6ornee 30 6epunnueBbIX
MMUHeparioB, HO TONbKO 6 N3 HUX CYUTAKOTCA
pacnpocTpaHeHHbIMU: bepunn, Xxpusoobepunn, oepTpaHouT,
cdeHakuT, renbBUH, AaHANUT.

e MMpombiWwneHHOe 3Ha4YeHne nmeeT Gepuns.

e B P® (Pecnybnuka bypaTtus) paspabartbiBaetca peHakuT-
bepTpaHanToBoe EpmakoBCKOe MecTopoOXaeHue.







bepTpaHauT




DeHaKuUT




[enbBUH
Ha3BaH OoT rpe4vyeckoro "renuoc"” - conHue,
3a XXeNnTYyr OKpacCKy HEKOTOpPbIX 0O6pa3LoB.

e HaxoaaT
renbBVH B
OCHOBHOM B
rPaAHUTHbIX
nermaTurax,
rHeucax,
rmgportepmann
bHbIX XXnnax

 Kuprusus.




BOPOBbEBWT- pasHoBUOHOCTbL
bepunna




Pa3zHoBuOgHOCTU
Gepunna -
AparoueHHble KaMHMU;
akeaMapuH —
ronyoou, 3erieHoBaTo-
ronyoou, ronyoosarto-
3esIeHblu;

u3ympyo — rycro-
3eJ1eHblINn, ApPKOo-
3esIeHblu;

2es1uodop — XKenTbin.

LiBeT 6epunny
npuaalT npumMmecu
pa3nnYHbIX
3NEeMEeHTOB.




MarHuwu

* B1695 rogy us
MUHepanbLHOU BOAbI
ANCOMCKOro MCTOYHUKa B
AHInMvun BbIQENUNU Cornb,
obnapaBLYO FOPbKUM
BKYCOM U cnabuTesibHbIM
aencreuem. Antekapu
Ha3biBanu ee ropbKoun
COnblo, a TaKXxe
aHIMMMUCKOWN, UNu
3NMCOMCKOM COJbIO.




e XMMUKHU, A€UCTBYS HaA PaCcTBOPLI
MarHmMa coaou Unu notawom, nosny4vyanu
Oenbin ocagoK — OCHOBHOMW KapOboHaT
MarHus.

e JTO ObINa 6enas marHesusi, ee
npuMmeHanu (U cenyac NPUMeEHSoT)
HapPYy>XHO KaK NMPUCLINKY, @ BHYTPb —
Npu NOBbIWEHHOWN KUCFTOTHOCTU U KaK
rerkoe cnaburtensHoe.

e OCHOBHOM KapboHaT marHusa napenka
BCTpe4yaeTca B npupone



Kansuuwn

N3-3a BLICOKON XMMMNYECKOU aKTUBHOCTU KanbLnU B
cBOOOAHOM Buae B npupoae He BCTpe4vaeTcH.

Bonblwasa YyacTb Kanbumusa coaepXXUTcs B cocTaBe
CUJIMKATOB U arllOMOCUJIUKATOB Pa3fIMYHbIX FOPHbIX
nopoA (rpaHUTbl, THENCbI U T. N.).

B BUOe ocago4vHbIX nopoa coeguHeHUs1 KanbLius
npeacTtaBrieHbl MENTOM U U3BEeCTHAKaMU, COCTOSAILLUMU B
OCHOBHOM U3 MUHepana KanbLuTa.

Kpuctannuueckas popma Kanbumta — mpamop —
BCTpe4yaeTcsa B npupoae ropasno pexe.

CoegunHeHMA Kanbunsa — U3BECTHAK, MpaMop, rmnc (a
TaKXXe U3BeCTb — MPOAYKT 06XXura usBecTHsiKa)
NPUMEHSANNCb B CTPOUTESIbHOM Aerie yXXe HeCKOSIbKO
ThicsAYeneTnun Hasaga.
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[lepexogHble meTannbl
XKene3so

e OanH U3 camMbIX pacrnpocTpaHEHHbIX B
3eMHOM Kope MeTann.

e Xene3o penko BCTpe4yaeTcs B npupoae B
yuctom Buage. Hacrto ncnonbayercs
yesrioBeKOM AJisl co3gaHus CrniaBoB C
APYrumMu meTtarnnamum U ¢ yrnepoaom,
ABNAETCA OCHOBHbLIM KOMMOHEHTOM CTarnu.

e CunTaeTcs TaKxe, YTO XeJie30 cocTaBnseT
OonbLy YacTb 3eMHOrro sapa.



* B 3eMHOM KOpe Xene3o pacnpocTpaHeHo
[OCTaTOYHO LLUPOKO

 U3BecTHO GonbLlLOe YMcno pya U MUHeparnos,
coaepxallux xerneso.

e Hanbonbllee npakTuyeckoe 3Ha4YeHne UMEoT
KpacHbIN Xene3HsK (coaepxut oo 70 % Fe),
MarHUTHbIW XxenesHsk (coaepxuT 72,4 % Fe),
OypbIN XKerne3HAK UNN INMMOHMT, LUMNaTOBbLIN
XenesHskK (coaepXuT okono 48 % Fe).



e Xene3o — camMbiu ynoTpeodbnsemMmbin
MeTars, Ha Hero npuxoautca Ao 95 %
MMWPOBOIro NPOoN3BOACTBAa METassoB.

e PacnpocTpaHEeHHOCTb Xere3a B
3eMHOMU KOpe U COBOKYMHOCTb
cneuyndpnyecknx CBOUCTB OenakT ero
«meTtannom Ne1» no BaxHocTu AnNs
yerioBeka.



Ypan aBnsietca ogHOU U3
VHUKalNbHbIX Xeflie30pyaHbIX
NPOBUHLUMN MUpa
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'mapoTepmManbHbIN UICTOYHUK C
Xene3suctou sBogoun. OKucnbl xenesa

OKpawuBarT BoAy B OypbIU LBET.
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e XXene30 ObINO N3BEeCTHO B
APEeBHOCTMW.

e A3penusa u3 xene3a Toro
BPeMeHMU 3TO
HaKOHEeYHUKU Ans cTpen
N YKpaLleHus.

* [lepBoOe xeneso,
= nonaBLlee B PYKU nNoasam,
ObINIO METEOPUTHOIO
NMPOUCXOXKOEHUS.
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Xene3Hasa kornoHHa B flenwu (IV-V BB. H.3.)



 MMepBble cBegeHUs1 00 UCNONb30BaHUM

xene3a B Kutae otHocaTtcsA K VIl Beky Ao
H.3.

e [Ilpon3BoacTBO YyryHa Tam Ha4yanochb B |
Beke 40 H.J.

B HacToswee Bpemsa Kutam saHnmaer 1-e
MeCTO B MUpe no AoodbIve XKenesHoU

PYAbI



Meab

e Meab — 310
NAAaCTUYHbIN
nepexoaHbIU MeTarnn, c
AaBHUX MOP LLMPOKO
NMPUMEeHsAEeMbIU
4YerioBeKOM.

B ApeBHOCTU MeAb
npumMmeHanachb B
OCHOBHOM B Buae
cniaBa C OJIOBOM —
OpOH3bI AnA
U3roToBJIEHUSA OPYXUS
UT. N

CamopogHasa meab
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 Meaob BcTpevyaeTcs B npupoae B COeAUHEHUNAX
N B CAaMOpPOAHOM BupAe.

 Hepeako BcTpeyaloTca MEeCTOpPOXAeHMA meau B
ocafl0uYHbIX Nopoaax — MeAUCTbIe NeCYaHUKU U
cnaHupbl.

* Hanbornee nsBecTHble U3 MECTOPOXAEHUN
Takoro Tmuna — YgokaH B YMTUHCKON obnacTu,
[Ixe3ka3raH B KasaxctaHe, MeaeHOCHbIU nosic
LleHTpanbHou Adpukn n MaHcdenoa B OPT.

 bonbLwan YacTb MeaHOU pyAbl AOObIBaeTcA
OTKPbITbIM CTOCOOOM.

e JTOT MeTarnn BCTpevyaeTcH B npupoae B
caMopoaHOM BuAe 4alle, 4YemM 30510TO, cepebpo
N Xene3so.



Cenyvac nssectHo 6onee 170 MnHepanoB, coaepXxaLwmnx
MeOb, HO U3 HUX TONbKO 14—15 nmeroT NPOMbILLNIEeHHOEe
3Ha4YeHue. ATO — XanNbKonNUpPUT (OH XXe MeAHbIU
Kon4yenaH), manaxuT v ap.

. B MegHbIX pyaax 4acTo B KayecTBe npumeceu
BCTpe4arTcsa MonnbaeH, HUKenb, CBUHeLU, KOOan.wT,
pexe — 30510TO, cepebpo.

OObLIYHO MeaHble pyAbl oborawarTcsa Ha chabpukax,
npexae 4em NOCTynakwT Ha MeaennaBUSibHble
KOMOMHATbI.

Boratbl Megbto KaszaxctaH, CLLUA, Yunu, KaHaaa,
adppuKaHcKkue ctpaHbl — 3aunp, 3amousa, KOXxxHo-
AdpukaHckana pecnyonuka. O4yeHb KpynHoe YOoKaHCKoe
MEeCTOpOXAeHne MmeaHoU pyAabl CpaBHUTESNTbHO HeJaBHO
oOHapyXeHo Ha ceBepe YUMTUHCKOMU obnacTw.






OCHOBHbIMU npom3BoauvuTtesidamum
Mmeau B Poccum ABRAOTCA:

—Hopunbckun HUKenb
—YpananeKkrpomMeAab
—Pycckaa MegHaa KomnaHuA



 bonblwasa YyacTb fOObLIBaeMOU Meaun UCNOSb3yeTCcH
B 3JIeKTPOTEXHUKe, MOTOMY 4YTO MeaAb obnapaer
BbICOKON 3NMEKTPONPOBOAHOCTLIO, YCTYyNasi B 3TOM
TONMbKO cepeobpy.

e MUNNMOHbLI KNITOMETPOB NPOBOAOB onyTanwu
3eMHOM Lwap, n 6ONbLLUIMHCTBO U3 HUX MeAHbIe.

e Mepb HyXHa Oonsa NPou3BOACTBA ABUraTerieun,
TeneBU30poB, TenedoHHbIX annaparTos,
pa3fiMvyHbIX ANeKTponpmnobopoB, aBToMmodOunen,
3NIeKTPOBO30B, XONOAUNTBHUKOB U Aaxe
MYy3blKafibHbIX MHCTPYMEHTOB.

e Ee ncnonb3yrot B XUMNUYECKON NMPOMbILLFIEHHOCTU
Ana 6opbLObLI C BpeantTenamMmm cagoB U OropoAaos,
AN NOAKOPMKM pacTeHUM U XXNBOTHbLIX. Bcroay
HY)XXHa Meab.

* [lo 06bEMY MUPOBOIro NPOn3BOACTBA U
noTpeodbrieHnsa meab 3aHMMaeT TPETbEe MECTO Mnocre
Kenesa n aritoMMHUA.




e CnnaB UMHKa C Meabio - NNaTyHb - ObIN
nsBecteH euwe B [lpeBHeu Npeuuun, [lpeBHEM
Ernnte, Unguum (VII), Kutae (XI).

B npombilineHHOM MacliTabe BbinsaBKa
LUMHKa Havyanacb B XVII B.

B npupoae BcTpeyaeTcs TONbLKO B BUAe
coeAUHEeHUN, BaXKHEeNLLNUM U3 KOTOPbIX
asnseTca chaneput (ULMHKOBaA oOMaHKa) u
LMHKOBbIN LLUNAT.






LHHKeHUT




—
— D

CXAHNNR LD

CTpaHbI-nnaepbl Mo NPon3BOoACTBY

Kutaun
ABcTpanus
Mepy
CLA
KaHapa
Mekcuka
UpnaHausa
Nuaus
KasaxcTtaH
LiBeuus
Poccus

LMHKa

12.Bbpa3unusa

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

bonuBus
NMonblwa

UpaH

Mapokko
Hamunowus
CeBepHasn Kopes
Typums
BbeTHam
TavnaHg
loHgypac



IparoueHHble KaMHU U MeTannbl



'MnatuHa

* [lepBbIMM CTanNu 4OoOLIBaTbL U
MCcnonb3oBaTb NNaTUHY ApeBHUe
unBunmusaumm AHg (MHKU N 4nodya).

B EBpone nnaTtuHa ctana Hen3BecTHa C
XVIIl B. B 1748 r. n"cnaHCKMn matemMaTuK m
MopennaBaTenb A. e Ynboa nepBbiM
npuBe3 Ha eBPONEeUCKUN KOHTUHEHT
oOpa3ubl CaMOpPOAHOU NNAaTUHDI,
HangeHHou B [lepy.






e Ha3zBaHue nnatuvHe ObISIO 4AaHO UCMAHCKUMMU
KOHKMUCTagopamMu, Kotopble B cepeauHe XVI B. BnepBble
no3HakoMmunuco B KOxxkHon AMepuke ¢ HOBbIM
MeTansfiomMm, BHelHe NOXOXMNM Ha cepebpo (ucn. plata).
CnoBo Platina o3Ha4YaeT «ManeHbKoe cepedpoy,
«cepebpuwiko». O6bACHAeTCA Takoe
npeHedopexunTenbHOe Ha3BaHUE UCKITIYUTENTbHOU
TYronnaBKOCTbIO MfIaTUHbI, KOTOpaA He noafaBanachb
nepennaBKe, OONIr0e BpeMs He Haxoauna npuMeHeHus u
LeHunacb BABOE HUXe, YeM cepebpo.

e Camopopku nrnaTuHbl HaxXo4uUrIM BMecTe € 30J5I0TOM U
Ha3biBanu ux «oenbim 3onotom» (dpeBHun Ernner,
UcnaHna, AbuccuHumsn), «narywadbmum 30510TOM» (OCTPOB
BopHeo) n . A.

 [lepBOHa4YaribHO UCMNaHLUbl CYUTArNIN €€ BpeaHOU
NpPUMeCbI0, NO3TOMY ObiST U34aH NPaBUTENbCTBEHHbIU
AeKpeT, npegnucbiBaloWMn BblOpacbiBaTb N1IaTUHY B
mMmope. lNepBoe Hay4yHOEe onncaHue nnaTtuHbl caenan
YotcoH B 1741 roay B CBA3M C HAa4Yasriom ee Aoo6bIYn B
NpPOMbILWSIEHHbIX MacwTabdbax B Konymouu

e« CamMopoaHylo NNaTuHy A0ObLIBAlOT Ha NPMUCKAX



NoObivya bnaropogHbiX metannoB B Poccuu Hayanachb B
XVII Beke B 3abankanbe ¢ pa3paboTku cepebpsHbIX pyA,
KOoTopasa Benacb NoAa3eMHbIM CIOCOOOM.

NepBOEe NUCbMeHHOe YyNOMMHaHUE O A00blvye 30510Ta U3
poccbinen Ypana otHocutcs K 1669 r.

OaHo U3 nepBbIX MecTopoXaeHuUn 3onota B Poccun
Obino oTkpbITO B Kapenuu B 1737 r.

Hayanom 3o0n0Toro npombicria Ha Yparne npuHATO
cuntatb 1745 r., korga ObINO0 OTKPLITO Bepe3oBcKoe
pyaoHOe MecTopoXaeHue.

B 1819 r. B pOoCCbINHbIX MEeCTOPOXAEHUAX 30s10TA Ha
Ypane Obin o6HapyXeH «kHOBbIN CUOUPCKUN MeTanmn» -
nnaTtuHa.

B 1824 r. Ha BOCTOYHOM CKOHe YparibCKuUX rop HaungeHa
Ooratasi poccbinb MJIAaTUHbI C 30J7I0TOM U 3ariIOXeH
nepBbiu B Poccun n EBpone nnatMHOBLIN NMPUACK.



e CaMbIM KpPYNHbIM CYLLECTBYHOLUM
B HaCTOSALLMN MOMEHT
NAaTUHOBbLIM CaMOPOAKOM
ABnsaeTca «YpanbCKUU MMraHT»
BecoMm 7 kr 860,5 r. XpaHutca B
Anma3HoM cpoHae MockoBCKOro
Kpemns.

* [lepBble B MUpe MOHETbI U3
NfaTUHbI ObINU BbINYLIEHbI B
Poccum.

B umnkne pacckasoB Anseka
A3umoBa «f, podboT» n apyrux ero
npon3BeneHUsAX NO3UTPOHHbLIN
MO3r poOOTOB caeriaH U3 ryoyaTomn
nnaTtuHbl (TOYHee — cnJaBa
NAaTUHbI U UPUOUA).

MoHeTa 3 pyonsa, 1834



3aeJinAad U3 niatTnHbi




CamopoanHoe 30510TO U cepebpo

°* U3BECTHbI YenoBe4yeCcTBY HECKOJILKO
TbiCAYeneTumn.

e B ApeBHOCTU OCHOBHbLIMM LeHTPaMM OO0bLIYM
OnaropogHbIX meTannoB ObINM BepxHun
Ermnet, Hyousa, Ucnanuna, Konxmnga (KaBkas);

* AMeroTcHa cBeaeHUs o AoObIve B
LleHTpanbHoOU, n B KOxxHON Amepuke, B A3um
(Unpuna, Antan, KasaxctaH, Kutan).

 Ha Tepputopumn Poccum 30n0T1o AoObLIBanu
y>Xe BO 2-3-M TbicsiYeneTun Oo H. 3.






[NobOblya
305o0Ta



Cepebpo



Mannagun

e OTKpPbLIT aHITIUNCKUM
XUMUKOM Bunbsamom
BonnactoHom B 1803
roay. OH Bblaenun ero
M3 NIaTUHOBOW pyAbl
NPUBE3€HHOU U3
FOXxHOM AMepuKu.

 NMannaguun nony4aroT
npu nepepadoTke

cynbMUOHbIX pya
HUKens n meamu.



[Nobblya n Npon3BOoACTBO

e NMannagun B OCHOBHOM A00OLIBaeTcA nonyTHoO. B
FOxHO-AcbpukaHckon Pecnybnuke nannaguu
conyTCTBYeT nraTuHe, KOTOpOou B pyaax bywBenbaa
npUMepHO B ABa pa3a bonblie, YyeM nannagvsa. B
pyAax pOCCUMNCKUX 3anONAPHbIX MECTOPOXAEHUN
Hopunbcka nannaausa B YeTbipe C NMULWLHUM pa3a
Oonble, 4YeM nnaTtuHbl. HO OH NULWIBb NONYTYMK NpPU
AooOblive HUKens. ToONbKO B MeCTOPOXAeHUN
Ctunnyotep (wtat MoHTaHa, CLLUA) nannagun
npeacraBnsieT OCHOBHOU KOMMOHEHT, paau KOTOporo
ocywiecTBnsaetca aoobivya. CogepxaHume nannagva B
pyaax FOAP coctaBnsieT okosno 1 rpamma Ha TOHHY, B
pypax Hopunbcka — B cpeaHem 4-6 rpaMMoB Ha
TOHHY. Ha acpdpuHaXHbIX 3aBogax nannaguun, Kak u
nrnaTuHy, NPpon3BoANAT B popmMme CIINTKOB UNun
NopoLUKa.



IOBenUpHbLIN MUP Nannagun

Mannagun ucnonb3yeTcs B IOBeNIMPHbIX cnfiaBax ans
npuaaHNs UM HOBbIX Ka4yecTB.

[loGaBneHHbIN B 30510TO B onpenerieHHOM nponopunn oH
obecuBeyuBaeT ero, oopasysa mogHoe B COBPEMEHHOM
Mupe «b6enoe 30510TO».

[1obaBneHHbIN K NraTuHe OH AernaeTt ee bornee MArkoun u
nyJuwe obpabarbiBaemMomn.

B nocnegHee BpemMs 3TOT KpaCUBbLIU U peAKUN MeTann
Ha4yuHaeT UCMNOoJfIb30BaTbCA B OCHOBHOM POCCUUCKUMMU
roBeriupamMmu ang npom3BoAcTBa CaMbiX pa3HOOOpPa3HbIX
U3nenuvun.

B Poccuun anst uarotoBneHuss usgenum s nannagusi
NoctaHoBneHuem lNpaButenncrtea P® yctaHoBneHbl 500
n 850 npoObLI nannagus.



U3penua w3 nannagus



PTyTb

B npupopoe Haxogutcsa B camopoaHOM Buae, U
obpasyeT psap MuHepanos. HYalle Bcero pTyTh
nony4aroT NyTeéM BOCCTaHOBIIEHUA U3 ee Haubonee
pacnpocTpaHeHHOro MUHepana — KMHoBapM.
NpnmeHaeTca ANA N3rotoBneHuUs N3aMepuTenbHbIX
NnpubopoB, BaKyyMHbIX HACOCOB, UCTOYHMKOB CBeTa U
B APYrMx obnactax Haykvu U TEXHUKMN.

B XIX Beke Bpauu ne4ymnu pTtyTbio paHbl U
BeHepun4yeckne 60nes3Hm.

¢ PTyTb n eeé coegnHeHus NMPUMEHAKTCA B TEXHUKE,
XUMUN4yeCcKoum npombiwsieHHOCTN, meavLLnHe.



KMHOBapb



* PTYyTb OTHOCUTESNILHO PeaKUU IIeMEeHT B
3eMHOMU Kope. PTyTb cnabo cBA3bIBaeTcH
XUMUYECKM C Hanbonee
pacnpocTpaHeHHbIMU B 3eMHOMU Kope
afieMeHTaMu, NOTOMY PTYTHbIe pyAbl
OYeHb KOHUEHTPUPOBaHbI MO CPaBHEHUIO
Cc 00ObI4YHbIMU NOpoaamu. Hanbonee
boraTble PpTYTbIO PyAbl cogepXaTt oo
2,5 % ptytun. UHoraa pTyTb paxe
BCTpe4yaeTcsa B camopoaHOM Bupe.



B Poccun naBecTtHbI 24
MeCTOpPOXAeHUSA PTYyTHU

e TamBaTHencKkoe n 3anagHonanssHcKoe —
caMble KpyrnHble — pacnosioXXeHbl Ha
YykoTke



CamMble KpynHble
MECTOPOXAOEHUSA PTYTH

e AnbmaaeH (Ucnanus)

 Uapusa (CnoBeHuUs)

e MoHTe-AmMmuara (Utanusn)

* YaHkaBenuka (Iepy)
 Hbro-AnbmageH v Heto-Ugpusa (CLLA)
e HukntoBka (YKkpauHa)

e XanpapkaH (Knprusus)



12 n3BecTHbIX AparoueHHbIX KaMHEW

no 12 sHakam 3oamaka

NMnaHeTa MeTtann LiBeT KaMeHb XXuBoTtHoe
ConHue 30510TO Xentbin |Tonas IleB

JNlyHa Cepebpo |benbin Xpyctanb |Cobaka
BeHepa Meab 3eneHbin |U3ympyn |lonyOb
Mepkypumn |PTyTb Cepbin Arart JlacTouka
Mapc Xene3so KpacHbin |PyoOuH Nlowaab
IOnutep |OnoBo CvHun Candoump |Open
CartypH CBuHeu YepHbin | OHUKC Kpokoaun




Hukenob

Hukenb — meTtann HebecHoro
NPONCXOXOeHUA: coaepKallee
MeTeopuTHoe xene3o. OHO wrno
He TONbKO Ha TariIMCMaHbl, HO U
Ha opyXxue.

e Uma Kk anemeHTy Ne 28 npuino ckopee U3 npeucnoaHeu,
yeM ¢ Heba. I1o 6bI1Nno B cepepguHe XVII B., Ctapbin Huk,
HacMeLWIMBbIN U NMIOOONbLITHLIU THOM, TOr4aa eLle
npoXxuBasLwun B ropax CakcoHuu, nodbun nogapasHUTb
rOpHAKOB U HepeaKo noacosbiBasli UM BMECTO
NOJSIHOLEHHON MeO4HOM pyAbl NOXOXWN HA Hee MUHepan,
U3 KOTOPOro, oAHaKo, He yaaBasiocb BbINJiaBUTb HU Meawm,
HU MmeTanna soob6buie. [lo UMeHu 3Toro rHoma u obin
Ha3BaH 3fIeMEeHT.



* Hnkenb 4OBOSILHO pacnpoCTPaHEH B
npupogae.
e Hnkenb oObIYHO cooepPXNTCA B

cynbMUAHbIX U MbILbSAK-COAEPXaLLNX
MeOHO-HuKeseBbIX pyaax

» HUKEeJIUH

»repcaopdouTt
» MeHTNaHauT



KobGanbt

e HazBaHMe XxXMmMUUYeCcKoro arieMmeHTa KooanbTt
npoucxoaut ot HeMm. Kobold — pomoBowu,
rHom. Mpwu o6Gxure copgepxalmx MbllbAK
KOOanbLTOBbIX MUHEpPAriOB BblAeNnAeTCs
neTyymMun A40BUTbLIN OKCUA MbllbsiKa. Pyaa,
cogepKawias 3TM MMHepanbl, nony4yuna y
ropHAKOB UMSA ropHoro ayxa Kobonbaa.
[peBHMe HOpBeXLUbl NPpUNUCbLIBanu
OTpaBJIeHUSA NJIaBUNbLLUKOB MNpu
nepensiaBke cepedbpa npoagenkam 3Toro
3noro ayxa. BeposaTHO, UMSA 35110ro Aayxa
BOCXOOUT K rpevyecKkomy «Kobanoc» — AbIM.
ISTUM XKe CFTOBOM rpeKku Ha3bIiBanu JIKUBbIX
nogen.



 KobansT BXOAUT B cOCTaB MUHEpParnoB:
KapponsunT, IMHHEUT, KOOaNbTUH,
chepoKobansTUT, CManNLTUT U OAPYIrUx.
Bcero nasectHo okono 30
KobanbTocoaepXxalwmx MMHeparnos.

 KobanbTy cCOnyTCTBYIOT Xenes3o,
HUKenb, MapraHey U megb.

* 10% KobanbTa coaoepXuTcs B MOPCKOU
BoAe.



Kapponnut



KOBAJIbTOKAJIbLUUT



 KobanbT nony4yaroT B OCHOBHOM U3
HUKeneBbIX pyA, oopabaTbiBas Ux
pacTBOpaMn CEPHOU KUCIOTbI UNnu
aMMMaka. Takke ncnorsnb3yetcss metoAabl
nupomMeTannypruu.






[MMeHTNRaAHOUT



CvunbBuH



MarHeTur









repcoopduTt



