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I/I3yquI/Ie MHHEPAJIOB: OcHoBH reoyioruu — Bce, 4To BaMm HY2KHO 3HATh O MHUpe
KaMHeH ¥ 3eMHBIX 60raTcTBax

W3y4yaliTe OCHOBEI I'€0JIOTUU C HamMu! B 9TOM ncUYepnbiBaollel CTaThe Bhl HallleTe BCe
0 MHHepallaX: UX CBOMCTBAX, KnacCuduKaluy, IPUMEHEeHUX U POJU B MPUPOIE U
IIPOMBIIITIEHHOCTH. [lorpy3uTecs B yBlIeKaTeIbHEIM MUD T'€0JIOTHUYECKUX HayK.
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e COBETHI I10 U3YUYEHUIO MUHEPaIoB
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3aKIJyeHue

e [IuTaThl U3 CTAThU

BBegenue

Mup MUHEpPAJIOB — 3TO HE MPOCTO XOJOAHbIE KAMHHU IOJl HOTaMU. JTO XKHBas 4acCThb
HMCTOPUHU Hallle} IaHeThl, CBUAETEeIbCTBO MUJIIMOHOB JIET 3BOJIIOIUYA 3€MHOM KOPHI.
"HU3yyeHue muHepasos8: OCHOBbL 2e0/102uu" — 3TO NYTh K MOHMMAaHUIO TOTO, KakK
yCTpOeHa Hallla MlaHeTa, Kakue CUIE popMUPOBanIu €€ OONUK U KaK MBI MOXKeM
HCII0/Ih30BaTh 3TH 3HAHUS B IIOBCEIHEBHOM KU3HMU.

Ecnu B Korma-nu0o mepxkKanyd B pyKaxX KpaCcHUBHIM KPHCTaI KBaplla UKW 3aMedalln
IIepeJIuBH MONyAparoleHHbX KaMHel, TO 3HaeTe, HACKOJIbKO MarudeCKUM MOXKET
OBITh 3TOT MUP. HO 3a KpacoToit CKphIBaeTCs Tiy0oKasi HayKa — T'e0JIoTHsI, KOTopas
pacKpeiBaeT TalHbl (OPMUPOBAHUS I'OP, BYJIKAHOB, 3€MJIETPSICEHUN U JaXe XKU3HU Ha
3eMrie.




YT0 TaKoe MUHEepaJIbI?

MuHepans — 3TO NPUPOAHEIE HeOpTaHMYEecKHe BelecTBa, oOpas3ymoIluecs B
pe3ynbTaTe TeoNoTUYeCcKUX mpoueccoB. OHM MMEIOT ONpefeNIEHHYI0 XUMUYECKYI0
$hopMyTy M KpUCTaIndeCcKylo CTpyKTypy. Hanpumep, kBapn umeet gopmyny SiOz, a
ranmut — NaCl.

KirroueBble XapaKTepPUCTHKH MHHEPaJIOB:

XapakTepucTHKa|OnmucaHue
[IpupomHOE He co3parorcsa
MIPOUCXOXKOEHNE (9eI0BEKOM
HUckmouasn
HEKOTOphIEe
Heoprauuyeckue
OpraHuYecKue
aHaJIoTH!
2Kunkoctu u
TBEPHOE rasml He
COCTOSTHHE CUHUTAIOTCS
MUHepalaMu
YrnopsagodyeHHOoe
Kpucrannuyeckas
- pacIioioxXeHune
peleTKa
aTOMOB

IIpumepsl pacIpPOCTPAaHEHHBIX MHHEPAJIOB:

Cmoma

e [ToyeBou mmar
KBapn
Kanpmur

e T'umc

3HaHue 3mux 6a308bIX NOHsAMUU NomMozaem HaA4YuHawwum e2eo102am
npasujibHoO nodxodumsv K ucc.a1e0o08aHuio OKpyJcaroweao mupa.

Krnaccudpukanusi MUHEPA/IOB

MuHepajkl MOXHO pa3e/nTh Ha HECKOJIbKO GOMIBIIMX TPYII 10 UX XMMHUYECKOMY
COCTaBYy:

JneMeHTH (CaMOpPOMHEIE) - TaKKHe KaK 30JI0TO, cepedpo, animas.

Cynbdupsl - HanpuMmep, nuput FeSa.

Fanoupst - proput CaFz, ranut NaCl.

OKcupbl ¥ TUOPOKCUMB - TeMaTuT Fe20s, KopyHp Al20s.

Cynbdartsl - aurugput CaSOs, runc CaS0O4:2H20.

Kap6onarte! - kanbiut CaCOs, gonomut CaMg(COs)e.

Cunukartel - camas 6oJbllasi TPyIina, BKIIOYAlOIlas IOJIeBhIe MITIATH, CITIOIH,
aMmGuOOIIHI.

®ocdarts - amatut Cas(PO4)3(OH).

. Bopartel, cynbdaTe 1 Ipyrue pegkue rPyIbl
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[ToyeMy BaXXHO 3HATh KacCUUKALUIO?




ITO MO3BOJISIET 6I:>ICTpO OPHUEHTHUPOBATHCA B CBOMCTBaxX MHHeEpalla, ero BO3MOXKHOM
HCIIOJIb3OBAHUU U MECTE O6p&30BaHI/IH.

du3nyeckKue H XHMHYECKHe CBOMCTBAa MHHEPAJIOB

YT006B HAYYHUTHCS OTIUYATH OJMH MHUHEpas OT APYroro, Heo6XOAMMO U3YUYUTh UX
(bU3UKO-XMMUYECKHEe CBOMCTBA. BOT OCHOBHEIE U3 HUX:

®du3nyecKue CBOMCTBA:

e LIBET YepTH — IIBET MOPOIIKA MUHepasa Ha 6eyloi IIuTKe.
TBepmocTs — mKana Mooca ot 1 (tanek) mo 10 (amMa3).

brneck — MeTannu4ecKui, CTEKISHHBIN, XKUPHBIM U T.[I.

e CrailHOCTh M U3JIOM — KakK JIOMaeTCs MUHeparsl.

YoenvHBIN BEC — IJIOTHOCTD BEILIECTBA.

[Ipo3payHOCTh — NPO3PaYHbIM, IPOCBEYUBAIOIINY, HETPO3PaYHbIH.
Peaknusi Ha KMCJIOTY — 0COOEHHO BaXKHa [I7isI KapOOHATOB.

XuMuUuecKHe CBOMCTBA;

e CTeneHb PaCTBOPUMOCTH

e Peakiusg Ha HarpeBaHUe

OTHoOLIEeHME K 1L[e/I0YaM U KACIIOTaM

e Hanuyume xapaKTepHOro 3amnaxa (HalmpuMep, CEPOBOAOPOA V CyIbGUIO0B)

CoBeT: HauuHaromum PEeKOMEeHOyeTCAd HCIIONIB30BATh IIPOCTBIE TECTHI OOMaA —
HaIlpUMeEDP, KAaIIHYTh pa36aBHeHHOfI COJISTHOM KMCJIOTOM Ha KyCO4Y€eK KaMHI. Ecnu ou
«IIAIUT» — IIepen BaMH, BEPOATHO, KAJIBIIUT.

Kak H3Yy4dl0OT MHHEPAJIbI: MEeTOJIbl H HHCTPYMEHTHI

I/IayquHe MHHEPaJIoB Tpe6yeT CHCTEMATHYECKOr0 Ioaxona. BoT OCHOBHEBIE STAIIH:

1. Coop obpa3uoB
HauHuTe C IOXOMOB B ITOJIS, TOPH WK Gepera pek. Mumre MecTa, Toe BUTHBI BHIXOIEI
TIOPO.

2. OnpeneiieHue Ha rjia3
HayuuTech pa3nmuyaTth 10 BHEIIHUM IIpU3HaKaM: 61eck, popMa, IIBET, TBEPHOCTE.

3. JlaGopaTopHbIE aHATH3bI
Ins TOYHOTO OMNpemeleHHS MCIONL3YIOTCSI MHKDPOCKOIE, CIEKTPOMETPHI,
PEHTTeHOCTPYKTYPHEIM aHaIu3.

4. Acnonb30BaHHE CIPAaBOYHUKOB H OHJIAWH-PECYPCOB
[TonmpoOyiiTe Takue caiThl, Kak Mindat.org unu Mineralienatlas.

5. Co3manue KOJIJICKIIUH
9TO He TOJNIbKO MHTEPEeCHO, HO U IMOJIe3HO OJIs pa3BUTHS HaOMIOmATEeNbHOCTH U
CPaBHUTEILHOTO aHaJIM3a.

I/IHCTPYMGHTLI OJIsi HAYHHAIOIITHX:

e YBeIMYUTENLHOE CTEKIIO




[TuneT

MoI0TOK OISl CKan

e Maraur

e CTeknsHHad IJIaCTHHA
Consuag kucioTa (cnabas)
KapmaHuHuas nyma

Pob MUHEpPa/IOB B IpUpoae

MuHepasnsl — O0CHOBa Bcel nuTocdepsl. be3 Hux He 6bI0 OBl HU TOP, HU MOYBE, HU
BOJBI, HU aTMOCcdeprl. OHU Y4acTBYIOT BO BCEX I'€0JIOTUYECKUX IIUKIIaX:

e MarmaTu4yecKui LUKI - GOPMUPOBaHNE MUHEPAJIOB U3 MarMhl.
e Meramopdu3M - ©3MeHeHHUe 0[] JaBJIeHUEM U TEMIIEPaTypPOu.
e OcafikOHAKOIIJIEHUE - OCaXk/eHNe YacTHI] B BOJle U BO3MyXe.

MuHepansl Takke UTPAIOT KIIIOYEBYIO POJIb B 9KOCUCTEMAX: OHH CIIYKAT UCTOYHUKOM
NUTATENbHBIX BEIIECTB MO pacTeHuu, GOPMUPYIOT CPeAy OOUTaHUS O
MUKDPOOPTaHU3MOB U KUBOTHHIX.

HUHTepecHBbIH (paKT:

Kopa 3emnu cocTtout npuMepHo Ha 46% u3 xkucmnopoma, 28% — kpemHus, 8% —
aNIOMUHUS ¥ TaK manee. OTU 37eMeHTH 00pa3yloT caMble paCIpOCTpPaHEHHBIE
MUHEpaIbl — CUIUKATHL.

HpOMBIIlIJIeHHOe 3HaY€eHHe MHHEepPajlIoB

Be3 MuHepasnioB HEBO3MOXKHO MPEACTaBUTh COBPEMEHHYIO NMPOMBIIIIEHHOCTh. OHU
UCIIONTb3YIOTCS B:

e CTpPOUTENBCTBE - IIEMEHT, TIECOK, TJINHA, TUIIC.

e DJIEKTPOHUKE - KPEMHUM, KBapll, JIUTUMX.

FOBenupHOM [fierie - anMa3bl, PyOUHbI, U3YMPYIHL.

XUMUY€CKOM TTPOMBIIIIEHHOCTH - (oCchHOPUTH, OOKCUTEI, TOBApEeHHAs COJlb.
e DHepreTuke - yrojb, ypaH, TOPUM.

e MepmuiivHe - TalbK, CynbdaT Oapus, TUIIC.

BaxHo:
He Bce MuHepassl mOOHIBAIOTCS JIETKO. HeKOTOPEIE MECTOPOXKIOEHUS UCTOIIAIOTCH,
II03TOMY BO3HMKaEeT He00XOMMOCTh B Ilepepad0TKe U MOBTOPHOM UCIIOIb30BaHUM.

I'me HaxogAT U TOOLIBAIOT MUHEPAJIbI?

MecTa I[OﬁBI‘-II/I 3aBUCSAT OT THIId MUHEPAJIa U I'€0JIOTUYECKUX YCHOBI/Ifl:

OCHOBHbIE PAaHOHBI TOOBIYH B MHpPE:

e Ajdpuka - anmassl, 30/10TO, IIJIATHHA.
e IOxHast AMepuKa - Mefib, TUTHH, cepebpo.




ABcTpanus - Xejne3Has pyaa, ypaH, O0KCHUTHL.
Poccus - anMassl, 30J10TO, HUKEIIb, IJIaTUHA.
Kanapga - ypaH, UMHK, Me[b.

e KuTaim - pemKo3eMenbHBIE 3JIEMEHTHI, BOJIb(paM.

Croco05BI To0bIYnM:

e OTKpPBITHIE Pa3paboTKu

e [Tom3eMHBIE HIAXTHI

¢ JIoOBIYa COo JHA OKeaHa

e [TnaTdopmeHHass moObYa

JKoIoOrHYecKue mpood1eMbl:

IJoObya MHHEPAJIOB YacCTO CBs3aHa C 3arps3HeHueM BOAB, BrIOpocamMu CO2,
VHAYTOXEHNEM NIPHUPOAHBIX JaHOmadToB. [Io9TOMy BaXHO pa3BUBaTh "3eJI€HbIE"
TEXHOJIOTUU U T1epepaboTKy.

I/I3yquHe MHHEPA/IOB: KdK HA4YdTh HOBHYIKY

Ecnu BB XOTHTE 3aHATHLCS TE0JIOTHEN CaMOCTOSITEIbHO — BOT Balll IIyTEBOOUTEIIb:

IIIar 1. O6pa3oBanue
HaunuTe ¢ kHUTr ¥ KypcoB. Hanpumep:

e "MuHepanoaus 0451 HayuHarowux" (M. FiBaHOB)
e OHnanH-KypcH Ha Coursera, Stepik, YouTube.

[Iar 2. 9kunupoBKa
CobGepuTe MUHUMaIbHEIN HAO0P A/l pabOTHL B OJIE.

Ilar 3. IToe3gKu U 3KCKYPCHH
[TpucoenuHsNUTECH K KJTyOaM 1100MTeNIel Te0JIOTHY, Y4acTBYUTe B Bbie3[ax.

IITar 4. Co3paHue KOJIJIEKIIHH
Kaxpbii HalileHHbl MUHepal OOJIKeH UMeTh 3TUKETKY C HH(opMaluei: Ha3BaHuUe,
MeCTO HaXOOKH, JaTa, 0COOeHHOCTH.

IIIar 5. YyacTHe B coodecrBax
[TpucoenuusnTecs K popyMaM, Telegram-yaTaMm, rpynmnam B COLCETSIX.

IITar 6. HayuyHbie ucciIeg0BaHUs
Ecnu BBl IPOOBUHYTH, MOXKETe y4acTBOBATh B IIPOEKTAX [0 aHaJIW3y MHUHEPAJIOB,
maxe 4yepe3 MHTEPHET.

CoBeTnI 1O H3Y4YEeHHI0O MHHEPaI0OB

W3yuaiiTe 110 OQHOMY THUITy B HELEJII0O — 3TO IIOMOXKET He Ileperpyx arh MO3T.
®oTorpadupyiite Kaxaeii o0pa3el] — co3faBaiTe CBOIO IIUPPOBYIO KapTOTEKY.
[Tummute 3aMeTKH — [00aBbTe OMHMCAHKWE, CBOMCTBA, HCTOPHIO.

O6cyxXpnaliTe ¢ APYyTUMU — OOIIeHNe IIOMOTaeT JIy4ille 3allOMHUTE.

He 6oiiTech omubaThCs — maxe MTpodeCcCuoHalbl HHOTIa OmubaioTCs.
HWcnonb3yiiTe npunoxenunss — HanpuMep, Rock Identifier unu Mineral
Identifier.
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7. TlocemraiiTe My3eu U BEICTaBKU — 3TO BIOXHOBJISIET U NAET HOBLIE UMEN.
8. IMopnuceiBaiiTech Ha YouTube-kananet — HanpuMep, Geology Page, Rocks &
Minerals.
9. YuTaiiTe Hay4YHBIEe XKYpPHAIB — YTOOBI OBITH B KYpCe MOCTIeIHUX OTKPHITUH.
10. He 3a6niBatiTe mpo 6e30macHOCTh — paboTaliTe aKKypaTHO C KMUCIOTaMu 1
OCTPHIMU IIpeOMeTaMHu.

3aKIo4eHHue

"H3yueHue MuHepanos8: OCHOBbI 2e0102ul" — 3TO He MPOCTO X000Hu, 3TO crmocob
MOHSTh, KaK YCTPOEHA Hallla IIjlaHeTa. JTO IMyTellecTBUe BriyO0h BpeMEHH, B Heagpa
3eMNy, K CaMBIM MCTOKaM XKHU3HU. Byab BB CTYOEHT, IIKOJIbHUK HJIU MPOCTO
m0003HATENIPHEIM YEeJIOBEK — 3Ta CTaThsl CTAHET BAlllMM BEPHBIM ITPOBOAHUKOM B
MUpe KaMHel ¥ MUHEpPaoB.

T'eonorust 00beOUHSET HAYKY ¥ UCKYCCTBO, TOYHOCTD U BooOpaxeHue. OHa yIUT HAC
IIEHUTDb MIPUPOAY, 6epedb PecypChl U BOCXUIATHCS BeMuuueM 3eMyi. Tak 4To 6epute
B PYKHU JIyTly, OTIPaBJISUTECH B 110JIe M HAYHUTE CBOE ILyTEUIECTBHAE CEeromHs!

YacTo 3agaBaeMbie BOIIPOCHI

1. YTto TaKkoe MuHepai?
Munepan — 3T0 eCTeCTBEHHOE HEOPraHUY€eCKOe BeIIeCTBO C ONPefe/IEHHON
XUMHUYECKON (GOPMYJION U KPUCTANIUIECKON CTPYKTYPOH.

2. Kak omnpenenurs MUHepan?
M3yuuTe ero BHeIIHNE MPU3HAKY: IIBET, TBEPHOCTH, OIECK, peaKkLuio Ha
KHUCJIOTY | T.[.

3. YeM oTIHYAETCS MHHEPAJI OT TOPHOH MOPOAHI?
Munepan — 9T0 OFHO BEIIEeCTBO, a II0Pofa — COYeTaHUe HECKOJIbKUX
MUHEpPaJoB.

4. MOKHO JIi HAUTH MHHEPaJIbl B ropoae?
Ila, oco0eHHO B Mapkax, Ha CTPOMKax, OKOJIO PeK U BOLOEMOB.

5. 3aueM u3lydyaThb MUHEpPAJIbI?
9TO pa3BuBaeT HaOIIOMATEIbHOCTD, PACIINPSET KPYro30p M MOXKET CTaTh
HayvaJioM CEPhE3HOU Hay4YHOU JesSATEeIbHOCTH.

IInTaThl U3 CTAaThU:

1. "MuHepasvl — 3mo dHcusas 4acmev UCmMoOpuuU Hawel niaHemal."

2. "H3yuyeHue mMuHepasos mpebyem cucmemamuyeckoz0 nooxoda u cmpacmu K
npupode."

"be3 MuHepaa08 He8O3MONCHA COBPEeMEHHAA NPOMbIUWIEHHOCMDb."

"KaotcOblll HatiOeHHbll MuHepasa 00AHCeH UMemb Imukemky ¢ uHpopmavuet."
5. "'eono2us o6veduHsemM HAyKy U UCKYCCMBO, MOYHOCMb U 8000padxceHue."
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