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1. BEIIECTBEHHBIN COCTAB PY]I

[Tox 5TMM Ha3BaHWEM IOJIPA3yMEBAOT XUMHUYECKHM U MUHEPAIbHBIA COCTAaB
pya. Pyael MoryT OBITH MO COCTaBy MPOCTHIMHU (OJIHO-, ABYXKOMIIOHEHTHBIMU) WU
CJIOKHBIMH, IIOJIJMKOMIIOHEHTHBIMHM, ITOCJICIHHE YacTO HA3BIBAIOT ITOJIMMETaJlJInye-
CKMMH. B pOCThIX IO COCTAaBy pynax LEHHbIE KOMIIOHEHTBI, KAK MPABUJIO, SBJISIOTCA
BEIYIIUMU. B MOJMKOMIIOHEHTHBIX BBIJICIAIOT: TJIaBHbIC, BTOPOCTEIICHHBIE U PEJI-
kue. ConepikaHusi KOMIIOHEHTOB OIPEACIISIOT B X0Jie ONMPOOOBAaHMS MPHU pa3BeAOU-
HBIX pa0oTax Ha MECTOPOKACHUSIX TOJIe3HbIe McKomaeMble. Coep:kaHusi KOMITIOHEH-
TOB Ha3bIBAIOT KOHAUIIMOHHBIMU, €CJIM OHM OTBEYAIOT SKOHOMUYECKUM TPEOOBAHUSIM
MIpU TaHHOW KOHBIOHKTYpE pblHKa. B Tabmuiie 1 nmpuBeneHbl MpUMEpPHbIC KOHIUIIHH

(Mo 3amacam M COJEPKaHUI0 KOMIIOHEHTOB) JIsl OTAEIBHBIX TPy METAILIOB.

Tabnuya 1
Konauunm MectopoxaeHui
Meranbl Tunuuasle | Munumanb- | MuHuManb- | 3anackl KPYMHbBIX
MPEACTaBU- | HBIE 3aMachl, | HOE COJEep- MECTOPOKICHHM,
TEIU TOHH kanwme, % TOHH
CotHn
UepHsie Fe, Mn 20-25 Muinuap sl
TBICSIY
Cu, Zi, Pb, Teicaun
IIBeTHBIC : ’ 0,4-1 JlecsaTKu MITH.
Ni JIEC. ThICSIY
€CATKHU
Penkue W, Sn, Hg A ’ 0,1-0,2 CoTHH TEIC.
COTHH TBICSY
ECITKU
Pagnoaktusneie | U, Th A ’ 0,05-0,1 CoTHH TEIC.
COTHH TBICSY
bnaroponueie Au, Ag, Pt KT 5.10™ JlecsITKH ThIC.

N3 Ta6J'II/IHI)I BH/HO, YTO YE€M BbIIIC HEHHOCTL MUHEPAJIIBHOI'O ChIPbhA, TEM HHKE

KOHJUIWHW KaK I10 3allacaM, TaK 1 110 COACPKAHUIO ICHHBIX KOMIIOHCHTOB.



MuHepanbHBIA COCTaB ONMPEACIIICTCS B MPOIIECCEe U3yUSHHUsS ITOJIE3HOTO MCKO-
MaeMOr0 U BKIIIOYAET IMOJIEBOE (MAKPOCKOMTUYECKOE) U JTAOOpaTOPHOE MUCCIICOBAHUE.
Brigenstor MuHepanbl pyaHbIe, T.€. COACpIKaIINe METauTbl U HepyIHbIe, HE COMaep-
karue Metauiel. [IpumMepaMu pyTHBIX MUHEPAJIOB MOTYT CITY>KATh. MarHeTHT, FeMa-
THUT, XaJTbKOIIUPUT, MIEHTIAHIUT, KACCUTEPUT, CAMOPOIHOE 30JI0TO U T.I. TUIMHUYHBIMH
HEPYAHBIMU MHUHEpaTaMH SBIISIOTCS: KBapIl, KaJbIUT, TOJOMHT, OapuT, TOJEBBIC
mmatkl ¥ T.11. KonrdecTBEHHBIE COOTHOIICHUS MEXYy PYJIHBIMU M HEPYIHBIMH MHU-

HCpallaM1 MOTYT BAPbHUPOBATH B IIMPOKUX IIPCACIIAX.

2. TEKCTYPBI U CTPYKTYPbBI PY /]

TexcTypsl ¥ CTPYKTYPHI Py SBISIOTCS BOXKHEHIITMMH T€HETHISCKUMU TTPHU3HA-
KaMH, TI0 KOTOPBIM OIICHHBAIOT OCOOEHHOCTH TE€OJIOTO-CTPYKTYPHBIX H (pHU3UKO-
XUMUYECKUX YCIOBHI MX 00pa30BaHUs, BEIOMPAOT HAMOO0JIEE PAITMOHAIBHYIO CXEMY

ux nepepadboTku (oOoramieHus).

2.1. TekcTypsl

B ocHOBE NOHATHA TEKCTYPa JISKUT MUHEPAIbHBIN arperar, IpeacTaBIIsIOIIUN
HEKYI0 COBOKYIHOCTh 3€peH (MaccuB), kojmioMopdHyto maccy. [Ipu xapakTtepuctuke
TEKCTYpbl YUUTHIBAIOT: pa3Mepbl MUHEPAJIbHBIX arperaToB, UX (JOPMBI U CIIOCOOBI CO-
yeTaHus (CpacTaHus) C APYTMMU MHHEpAJbHBIMHU arperataMu. MuHepaiabHbIe arpe-
raTbl MOTYT OBITh KPYIHBIMHU, U3MEPSAEMBIMU JCLIUMETPAMH, METPaMU, U MEIKUMHU
U3MEPSAEMBIMHE JIOJISIMUA MIJUTUMETpa. B epBoM cityuae HMEIOT JIe]I0 ¢ Makpo-(Mmera-)
TEKCTypamu, BO BTOPOM — ¢ MHUKpOTeKcTypamu. Haubosee yacto BcTpeyarorcs cre-
ayromre MophoJIOrHuecKue Irpymnibl TEKCTYp: MacCUBHAs, MSATHHUCTAs, MojocyaTas,

MIPOKUITIKOBAs, cheporiaabHasi, TOYKOBUAHAS, OpekuneBas (ApoOsieHus ), myCcTOTHAS,



KapkacHasi, peixyasi (3emiuctasi). OHu cxemaTH4ecKu n3o0pakeHsl Ha puc.l. Himke
JAETCsl UX KPATKOE ONMCAHUE.

Maccuenasa TekcTypa XapakTepu3yeTcs paBHOMEPHBIM, CIUIOIIHBIM CIOXEHU-
€M arperatoB MuHepaioB. OHa IpOSABISIETCS B pylax KaK MOHO-, TaK U MOJMMHHE-
panbHOTro cocraa. [lonb3yeTcs MUPOKUM PaCPOCTPAHEHUEM.

Iamnucmasa TexcTypa BBIIEISETCS HENPABUIBHBIMU, MPEPHIBUCTHIMU CKOII-
JEHUSIMHA PYIHBIX MUHEPAJIOB CPEIU MacChl HEPYAHBIX MHHEpAIOB. Pa3HOBHIHOCTH
ee: TaKCUTOBas U BKparieHHas (puc. 1a).

Ilonocuaman TexcTypa XapaKTepU3yeTCs YEpeIOBAHUEM IIOJIOC Pa3IMYHOIO
MHUHEpPAJILHOTO cocTaBa (puc. 10). B pynax ocagodHbIX MECTOPOXKICHUHN €€ aHAIOTOM
ABJISIETCS CIIOMCTas, B METaMOP(OTreHHbIX — CJIAHIIEBATAs] U THEMCOBUAHAS TEKCTYPHI,
B MarMaToreHHbIX — KpycTudukanuonHas (puc. 1B, 2, 3). Cnoucras TekcTypa OTiIu-
YaeTcsl MOYTH NapaJlyIeIbHbIM PACIIONIOKEHUEM CIIOEB (IIPOCIIOEB) PA3HOIO COCTABA,
CTPYKTYpPBbI, OKpACKH U T.A. PyJIHbIE CIOU YepeayIOTCs CO CIOSMU TOPHOW MOPOJIBI.
['panuIpl MeXay HUMHU MOTYT OBITh PE3KMMHM WU MocTeneHHbIMU. CaHIieBaTast TeK-
CTypa BO3HHMKAET MO/l BIUSHUEM OPUEHTUPOBAHHOTO JaBJICHUSI.

Ilpostcunkosasa TekcTypa BblAeNseTCs OJaroaaps CUCTEMbI CeTYaThiX, Iepece-
KAIOIIMXCS UK CyOnapauiebHbIX TPOKUIKOB (pHc. 1T)

Cepouoanvnan TekcTypa XapaKTEpU3yeTCs KOHUCHTPUYECKUMHU BBIACICHUS -
MU MUHEPAJIBHBIX arperaTtoB. Pa3HOBUIAHOCTH €€: HOAYJISIpHAas, KOJIbLIeBas, KOKapIo-
Basl, Apy30Bast (B THIPOTEPMATILHBIX MECTOPOXKICHUSIX), KOHKPEIITMOHHASI U CEKPEeLU-
OHHasl, 00JIMTOBasi, 0000Bast K KOHTJIOMEpaTOBast (B 0CaI0YHBIX MECTOPOKICHUSIX).

IHoukoeuonaa (xonomopdHas) tekctypa (puc. Ik, 4, 5) xapakrtepuszyercs
CI'YCTKOBHJIHBIMU, ITy3bIPYATHIMU BBIICTIEHUSIMA MUHEPAJIbHBIX arperaroB. Bo3Huka-
€T U3 KOJUIOMJHBIX pacTBOPOB. PacnpocTpaHeHa B pyJaax rupOTEPMAIbHBIX U 3K30-

T€HHBIX MECTOPOKICHUN.



Puc. 1. HekoTopblie TUTIBI TEKCTYD PYA (CXEMBI).
a — MATHHUCTas; 0— mojocyaTasi; ¢ — KpyCTU(UKAILIMOHHAS; 2 — MPOXKUIIKOBAs; 0
— KOKap/I0Basi; €-00JINTOBAS; J/c — TIOYKOBUIHAS, 3 — OpendneBas; u — Opexuue-
BUJHAA.; K — (PparMeHThl KapKacHO-SIIIUYHON TEKCTYPBbI
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Puc. 2. KpyctudukanmronHas TEeKCTypa KBapiia U aMeTHCTa.
[TonupoBaHHbIH WITY)

Puc. 3. Kpyctudukannonnas (CHMMETpUYHas) TEKCTypa
U rpebeHuaTas CTpykTypa. B 1eHTpe uibl — eoj0Bast MOJIOCTh



Puc. 4. KonnomopdHas v moYKOBHIHASI TEKCTYpa KOJJIOUTHBIX arperaton
Mmanaxuta. CTpyKTypa arperara KOHIEHTPUUYECKU-30HAIbHAS.
Mectopoxnenue Bricokoropckoe, Ypait. [lonmuposannsiii mryd

Puc. 5. Konnomopdnas TekTypa arperara ncusjioMmenana (CBETIO-cepoe),
C TPEIUMHKAMM YCBIXaHMS U XaJIle0Ha (UEPHOE).
CtpykTypa arperaTa rncujioMenaHa 1 xaileoHa remnesas. i nupomo3uta
(Oenoe) xapakTepHbI BOJIOKHUCTAsI METAKOJUIOMIHAS CTPYKTYpa U KOJIIOMOP -
Hasl MeTakoJuTouAHas Tekctypa. [lonupoBanHbIil Ty ).



JIpobenus TEKCTypa COCTOUT M3 MACChl 0OJIOMKOB, CIIEMEHTUPOBAHHBIX MU-
HEepaJbHBIMU arperaTamu 0OoJjiee TO3JHero oOpa3oBaHMs. TWUIWYHA JJIT MHOTOCTa-
JTUUHBIX MECTOPOKIeHUM (puc. 13)

Ilycmommnas TekcTypa OTIMYAETCS KaBEPHO3HBIM CTPOCHUEM PYIbI. Xapak-
TEpHA IS MPOYKTOB KOPHI BRIBETPUBaHMs. Pa3HOBUIHOCTH — MOpPUCTast IPy30Bas U
’KE0JI0Bast TEKCTYPHhI; TIOCIETHUE CBA3aHbI C HATMYUEM B ITOPO/JIE WU PYE TOJIOCTEMH,
Ha CTEHKaX KOTOPBIX OTJIAraroTcsi MUHEpaIbHBIC arperatbl (KOPKU, MIETKH KPHCTa-
JIOB).

Kapkacnaa Ttekctypa CBOMM BHJIOM HAllOMHUHAET HE3ANOJIHEHHBIE MEIOM CO-
Thl. B KauecTBe meperopofok OOBIYHO BBICTYMAIOT yCTONYHMBBIE MHUHEPAJIbI, HAPH-
Mep, KBapil.

Prixnasa (3emnucTtas) TeKCTypa MpeACTaBIsAET cabo ClIeMEHTUPOBAHHYIO Mac-
Cy OOBIYHO HESBHO KPHUCTAJUIMYECKOTO CTPOEHUS. TUITUYHA AJIS PyA OCATOYHBIX Me-
CTOPOXKJICHUI U KOPBI BHIBETPUBAHMS.

Opzanozennasn TEKCTypa XapaKTEPHU3YeTCs MAaCCOBBIM CKOIUICHHEM OpraHuve-
CKUX OCaJKOB (PaKOBWH, KOCTEH), CIIEMEHTHPOBAHHBIX MEJKO-, TOHKO3EPHUCTHIM

MaTepuaioM OpTraHUYECKUX OCTATKOB IJIFOC HOBOOOpPA30BaHMUS.

2.2. CTpyKTYpBI

B ocHOBe MOHATHS CTPYKTYpa JICKUT MUHEPATbHBIA WHIAUBUJ — 36PHO MUHE-
paja WM ero 4acth, GOpMUPYIONIUE arperar. Bum CTpyKTypsl 3aBUCUT OT (POPMBI
3€peH, UX pa3Mepa U crocoboB couetanus (cpactanus). Kak u Tekcrypa, CTpykTypa
MOET OBITh MaKpO- U MUKpOCKoNUueckor. Hanbomnee BaxkHbIC U3 HUX CIEAYIOININE:
paBHOMEPHO3EPHUCTAsI, HEPABHOMEPHO3EPHHUCTAsA, TUIACTUHYATAsI, BOJIOKHUCTAS, 30-

HaJbHasA, KpUCTAJUIOTpapUUYECKU- OPUEHTHPOBAHHASL, TECHOTO CpAacTaHMs, OKaniMIe-
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HUS, 3aMEIeHUs, APOoOJeHHs, KoJuloMopdHas, chepouanbHas, pacmana TBEpAbIX
pactBopoB. Kaxknast 13 HUX UMEeT CBOU Pa3HOBUIHOCTH.

Paenomepnozepnucman crtpyxrypa (puc. 6a) mpencTaBlieHa arperatoMm U3
PABHOBEIUKHUX 3€pPEH MOHO- WJIM MOJMMHHEPATLHOTO COCTaBa. Pa3HOBHIHOCTH:
runuAnoMopdHo- (puc. 7) U aoTpuoMOp(PHO3EPHUCTASI, CUACPOHUTOBAS U APYTHE,
a TaKXkKe MepPeKPUCTAIM30BaHHBIE CTPYKTYpBI, Hampumep, rpaHodsacroBas. Yarie
BCTPEYAIOTCS B PyJIax MarMaTHUYE€CKUX U METaMOP(HUIECKUX THUIIOB.

Hepaenomepnoszepuucmasn ctpykrypa (puc. 60) mpejacTaBisieT arperar, co-
CTOAIUI U3 3€peH pa3HbIX pa3mepoB. PasHoBumHoctu: nopduposas (nmopdupodia-
CTOBasl), MOWKIJIMTOBAS U JIpyrue. TUnu4Ha ajst pyJ MarMaTOr€HHOTO U MeTaMopdo-
TCHHOTO THIIOB.

IThacmunyamasa ctpyxtypa (puc. 6B) BbIIEISETCS IUIACTUHYATON (opMOit
BCEX WJIM MpeoOdaaronieil 4acTy 3epeH MOHO- WM TOJIMMUHEpaIbHON pyHON Mac-
CBI.

Bonoxknucmasa CcTpyKkTypa OTIMYAE€TCS TOHKOHUTEBHUIHBIM, BOJOKHUCTBHIM
CTpoeHHueM arperarta (puc. 6r).

3onanvnasa cTpyktypa (puc. 6]1) BOZHUKAET MPU 30HAIBHOM 3aMOJHEHUU ITY-
CTOT, XapaKTepHU3yeTcsl YepeJoBaHreM (B 30HAX) BBIJCICHUN MUHEPAJIOB Pa3HOTO CO-
ctaBa. [Ipy OBTOPHOM BBIJEIEHUN OJHOTO M TOTO € MUHEpajia OMpPEEISIIOT IO-
clieoBaTeNbHbIE TeHepaIny.

Kpucmannozpaguuecku- opuenmuposannasn ctpykrypa (puc. 6e) xapaxre-
PHU3YET POCT MUHEPATLHBIX BBIICTICHUH, KOHTPOJIUPYEMBIX KaKUMHU-THUO0 KPUCTAIIIO-
rpaguUecKuMu dJeMeHTaMu (Hampumep, TPEIIMHAMH CHAWHOCTH, JBOWHUKOBBIMU
IIBaMH U T.J.).

Cmpykmypa mecnozo cpacmanusa (puc. 6:x) XapakTepHU3yeTcs TECHbIM B3a-
MMHBIM MIPOHUKHOBEHHEM OJIHUX MHHEPAJIOB B JPyrue ¢ 00pa30BaHUEM CHIIBHO H3-

BHWJIMCTBIX U KIIMHOBHUAHLIX I'PAHUI] MCKY HUMMU.
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Puc. 6. HexoTopsie TUIIBI CTPYKTYP PYA (CXEMBI).
@ — PaBHOMEPHO3EpPHUCTAs; O — HEPaBHOMEPHO3EPHHUCTAS, @ — IJIACTUHYA-
Tas; 2 — BOJIOKHUCTas; 0 — 30HAJbHAs; e — KpUcTaorpagpuuecku-
OpUEHTHPOBAHHAS; )¢ — TECHOTO CpaCTaHUs; 3 — 3aMeUIeHHs; U — APOOTICHHUS;
K — KoJutoMopdHas

12



Puc. 7. 'unuauomopdHO3epHUCTAS CTPYKTYpA.
[TpomMexyTkn Mexay uanoMopdHBIMU 3epHaMU TTUpHUTa (0€10€ ¢ MarpeHsblo)
3aIl0JIHEHBI XaJbKOIMMPUTOM (CBETIIO-cepoe) U KBapiieM (uepHoe). [Tonupopan-
HBIN TIUTHA.

Puc. 8. O6nomMouHasi CTpyKTypa arperara pyTuiia, uibmeHura (0enoe),
UpKoHa (cepoe, penbedHOe) U KBapIia (4epHoe).
OO6JIOMKM MUHEPAJIOB CIIEMEHTHPOBAHBI TUKKUTOM (uepHOoe). [lomnpoBaHHBIIM

nutud.
13



3amewenun cTpykrypa (puc. 61M) BOZHUKAET MPU METACOMATUYECKOM 3aMe-
IIIEHUW PaHHUX MUHEPAIOB 00JIee MO3THUMHU.

Jlpoonenusn (kamaknaza) cTpykrypa (puc. 6K) oTpakaeT BbIACICHUE Oojee
MO3THUX MUHEPAJIOB 110 MEXAHMYECKUM HApYIICHUSIM paHee 00pa30BaHHBIX MUHEpa-
JIOB.

Konnomopgpnaa crpyxrypa (puc. 6K) TpEACTABISICT PE3yJIbTAT BBIACICHUSI
MUHEPAJIOB U3 KOJJIOUTHBIX PaCTBOPOB, OOBIYHO 30HATBHO-()ECTOHYATOrO XapaKTepa.

Cdheponumosan cTpykTypa THIIHYHA I PYJIbI, COCTOSIIEH U3 CPEPOIUTOBBIX
(ToOYISIPHBIX) BBIACIICHUA, UMEIOMINUX PATUATBHO-Ty4YNCTOE U 30HATLHOE BHYTPEH-
HEe CTPOCHHUE.

Oobnomounas cTpykrypa (puc. 8) XxapakTepu3yercsi arperaTom, COCTOSIIIIAM H3
00JIOMKOB MUHEPAJIOB WM TOPHBIX TMOPOJ, CIIEMEHTHPOBAHHBIX arperatom Oosee
MO3/THUX MUHEpAIOB. TUMHYHA I 0CaJOUHBIX MECTOPOKICHHIA.

YacToTsl BCTpEUaeMOCTH Hau0O0JIee TUITMYHBIX TEKCTYp U CTPYKTYD TSl CHH- U

AMUT€HETUYECKIX MECTOPOKICHHUM MPUBEACHBI B TA0IMIAX 2 U 3

3. TAPAT'EHE3UCBI MUHEPAJIOB B PYJIAX

C TekcTypaMu U CTPYKTypaMU TECHO CBSI3aHO JIPYroe BaKHOE MOHSATHE — Mapa-
reHesuc MuHepasoB. [log HUM moapasyMeBaeTCsl 3aKOHOMEpPHasi, TCHETUYECKH 00Y-
CIIOBJICHHAsI acCOLMAIUsl MHUHEPAJIOB, MPEICTABIISAIONIAsi CaMOCTOSTEIBHBI MUHE-
panbHBINA arperat. [lo ynciy HaXOAAUXCSI B aCCONMAIIMA MUHEPAJIOB IMapareHe3UChl
MOTYT OBITh MPOCTHIMH (COCTOSIIIIIMU U3 JIBYX-TPEX MUHEPAJIOB) M CIIOKHBIMH (T10-
JUMUHEpaNbHBIMHA). OHU MOTYT TMPEJCTABIATh TAK)KE OJHY WM HECKOJIBKO TeHepa-
i MuHepasnoB. [locrienoBaTenbHO CMEHSIONMIMECS TeHEpaIluu OTPAKAIT BpPEMEH-
HYI0 (MHOT/Ia TPOCTPAHCTBEHHYIO) HBOJIOLMIO TIpoliecca pyaooOpa3zoBaHus. Tak,
HarpuMep, B OPEKYHEBOM TECType pyAbl MPUCYTCTBYIOT ABE WK Oo0Jiee maparcHeTH-

YECKHE acCOIMAIINK: OJHA B COCTOSHUM OOJIOMKOB (paHHSsI accoIuaIus), a apyras -

14



B CBsI3yloOllel Macce («ueMeHTe»). To xe uMeeT MeCTO B MPOKUIKOBOU, 30HAIbHOM,
KOKapJIOBOM W JIpyrux TekcTypax. Hambomnee XxapakTtepHble MHUHEpAJIbHBIE W dJie-
MEHTHBIC TapareHe3uchl (B COOTBETCTBYIOIIMX TI'€HETUYECKUX THUIIAX MECTOPOXKIIe-

HUI) Npe/icTaBlIeHbl B TabmuIe 4.

Tabnuya 2
['maBHEMIIME TEKCTYPBI U CTPYKTYPHI Py
CUHT'€HETUYECKUX MECTOPOKIACHUN I10JIE3HBIX UCKOIIAEMBbIX

Mopdomnoruyge- MecTopoxaeHus Mopdomnoru- MecTopoxaeHus
CKHE BHUIIbI Marmaro- Oca- YeCKHUE BUbI Marmaro- OcangouHsble
TEKCTYP TEHHbIE JIOYHbIE TEKCTYP TE€HHbIE
TexkcTypsbl nepBUYHBIE CTpyKTYpHI NEPBUYHBbIEC
Bkpannennas, +++ +++ 3epHUCTBIC +++ +++
IIATHUCTAs
MaccuBHas +++ +++ Merasepnuc- + +
THIC
Honynsapnas +++ — Kopposunonnas +++ +
Craoucras + +++ Kosmonnnas - +++
ITonocyaras + +++ O6somMouHas — +++
OonuroBas - +++ CTpyKTYypHI BTOPHYHBbIE
Konkpennonnas - ++ + Pacnana tBep- 4 _
OprasoreHHas - +++ IbIX pacTBOPOB
[lemenTHas - Kpucranno0- it b4t
3emuncras — ++ JACTUYECKAst
KonnomopdHas — +++ Karaknactu- it + 4t
(moukoBHIHAS) yecKast
bpexunenas + +++ Merakouio- + +
WJIHAst
[IpoxunkoBas + -
TekcTypbl BTOPUYHBIE

TpemnHoBaTHIE ‘ + | +

[Tpumeuanue. TeKCTyphl M CTPYKTYpBI HAOMIOMAFOTCS: + + + YacTo; + peKo;
— He HA0JIOarTCA
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Tabmuma 3

['naBHeIMe TEKCTYPBI U CTPYKTYPHI Py
SMUTECHETUYECKUX MECTOPOKICHUMN MOJIE3HBIX UCKOMAEMbIX

Mopdonoruue- MecrtopoxaeHus MecTtopoxaeHns MmeTacomaThuyie-
CKHE BUJIBI 3aMO0JIHEHUS] TyCTOT CKOT'0 3aMeIEHHUS
IocTMar- MeTa- UHQUIb- | MOCTMAr- MeTa- UH(UITB-
MaTuye- | MOpQH- | TpalMOH- | MaTU4e- | MOpQHU- | TpalUUOH-
CKHE YECKUE HbIE CKHeE YECKUE HbIE
TekcTypbl NepBUUYHBbIE
Kpyctudukanu- +++ +++ ++ + - - —
OHHas
KoxapnoBas + + + + + + + + + - - _
[TpoxxuiikoBas +++ +++ +++ - - -
Konnomopduas + + +++ + + +
(moukoBHUHAS)
Konkpennonnas + + + + +
Jpy3oBas +++ + +++ + + +
Crnoucras - - - ++ + +++
OprasorenHas - — - + 4+ ++ ¥+
ITosiocuaras +++ +++ ++ 4+ ++ ++ + +
bpekuunesas +++ +++ ++ 4+ ++ ++ + +
Bxparmiennas ++ + ++ + +++ ++ + +++ +++
(msTHUCTAS)
MaccuBHas +++ + + ++ ++ + +
CTpyKTYpHI NEPBUYHBbIEC
3epHHCTHIC ++ + ++ + ++ + - — —
MerazepHuCTBIE - - - +++ ++ 4+ +
Koppoznonnsie +++ +++ +++ +++
Komongasie + + ++ + + + +++
CTpyKTYpBHI BTOPHYHBbIE
Pacniana tBepabIix ++ + +? + + +? n
pacTBOpPOB
Kpucramiobna- +++ +++ ++ 4+ +++ +++ +++
CTUYECKHUE
Karakmactu- ge- +++ ++ + + + + ++ + ++ + + 4+
CKHE

[Tpumeuanue. TekcTypsl U CTPYKTYPBI HAOIIOAAIOTCS: + + + 4acTo; + peaKo;
— He HaOJromarTes; ? MIpEearogararoTcs,; + + yHacjleI0BaHHbIC
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Tabnuya 4

[TapareneTnueckue acCOUMALNU PJIEMEHTOB M1 MUHEPAJIOB B pyJlax

Pyner Acconuanuu [Taparene3ucsl MHHEPAIOB [Tpumepsl MecTo-
2JIEMEHTOB POKJICHUN
1 2 3 4
A. DHJIOTEHHAS CEPUA
|I. MarmaTu4yeckue MeCTOPOKIeHUsI B runepda3uTax u 6asurax
Xpomutoseie | Cr, Fe, Mg XPOMHT, OJTUBUH, TUPOKCEH CapaHoBcKoOe
(Ypaun)
Menno- Ni, Cu, Pt, Pd, | nuppoTHH, neHTIaHANT, Xalb- | Hopuabckoe
HUKEJICBbIE Co KOTIMPUT, MarHeTuT, MuHepaisl | (KpacHospckuit
(cynbduanbIe) IJIATUHBI U KOOANbTa Kpail)
Il. llerMaTUTHI KUCJBIX H 1IEJOYHBIX MOPOJT

OJIOBSIHHO- Sn, W, Li KaCCUTEPUT, BOJIb(PpaMuT, 1MO-
BOJIb()PaMOBO- JICBOM IIITIAT, KBaPII, CJIF01a
JIUTHCBBIC
MOHanuTOBbIe | TR-  IIepueBoii | MOHAIIUT, TIOJICBOM IIIIAT, MY-

rp., Th CKOBUT
kepamuueckue | K, Si, Na, Ca, | KIIII, Nalllll, kBapii, cirona

Mg

I11. IloctMarmaTu4yeckne (CKAPHOBbBIE) MECTOPOXKIEHHS, CBSI3AHHbIE C TPAHUTOU/IA-
MH
xKenesa Fe (Ca, Al, Si) reMaTuT, MAarHETUT, TPaHaThl, | MarHUTOrOpPCKOe
MTUPOKCEHBI (Vpan)

Menu Cu, Fe ( S, Al, | mupur, mupportun, xanskonu- | Typeunckoe (Ces.

Si) puT, chanepuT, MarHeTuT, re- | Ypan)

MAaTHT, TPAHAThI, MUPOKCEHBI

BOJIb(Ppama, W, Mo(Ca, Al, | meenut, MmonuOaeHUT, rpanat, | TeipHblay3 (Ces.
MOJIHOIeHA Si) THUPOKJIa3 KaBka3)

V. Hloctmarmatudeckue (Ir/T) MECTOPOK/AEHNsI, CBSI3AHHbIE IIABHBIM 00Pa30oM ¢

KHC

JIBIMA MHTPY3UBaAMH

KBapIl- Sn (W, Mo) KaCCUTEPUT, Bodb(ppamuT, Mo- | Jlemyrarckoe
KaCCUTEPUTO- JTUOACHUT ToIma3, QIIOPHUT, (SxyTtckas)

BbIC KBapIl

MeIHbIE U Cu, Mo XaJTbKOMUPUT, MOJIUOICHHUT, Koynpan (Kazax-
METHOMOJTNO- NUPUT, KBapIl, CEPUIIUT, aHAa- | CTaH)

JICHOBBIE JTY3UT, QIIFOOPUT

CBUHIIOBO- Pb, Zn, Ag (Au, | raieHur, caaepur, MUPHT, Pynno-Anraiickue
IIUHKOBBIE Cu) ONEeKIIbIE PYIbI, XAIbKOITUPHT,

apreHTUuT, KBapll, KaJblHUT, Oa-
PUT, CEPULIUT
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IIpooonsicenue maon. 4

1 2 | 3 | 4
30JI0TO- Au, Cu, Fe, Pb | mupur, ranenur, Oiekibie py- | bepe3oBckoe
cynbpunnaeie | (As, Bi, Zn) nb1, Sl, apcenonmpur, aiikuauT, | (Ypan)

An, xBapi1, KapOOHATHI
xouenannsie | Cu, Fe, S (Zn, Pb, | Py, Cp, SI, pynsr, Hal, 6opuaur, | INaiickoe
Au, Ba) Q, CepuIuT, KIBINT, OapuT (FO.Ypan)
V. IloJureHHbie MECTOPOKIEHUS
a. Cmpamugopmnoie
MeIn Cu (Fe, Zn, PDb, | xanpko3uH, KoBeiuH, OopHuT, | JIke3kasran (Ka-
Pb, Zn Au, Ag, Pt, Re) (CuFeS,, ZnS, PbS, 611. pyna) | 3axcraH)
KaJIBIUT, KBapIl, OapuT.
B.OK30I'EHHA CEPUA
I. MecTopo:kaeHnst KOpbl BHIBETPUBAHUS
1. OcTaToyHble MECTOPOKICHUS
a) cunuKammvle HuKeegvle
Pyner Ni (Co, Mn, Fe, | rapuuepur, peBAUHCKHUT, He- | XamunoBo, Yda-
Cr,V) MyUT, HOHTPOHUT, MarHe3uT, | Jiek (Ypan)
omaj, acooian
0) PUPOTHO-JIETUPOBAHHBIC YKEIIC3HBIC PYIbI
Fe, Mn, Ni, Co, | 'etur, ruaporeTur, reMaTtuT, | E1u3aBeTHHCKOE
Cr, XaJIeI0H, CUACPUT (Ypan)
2. NHGuIbTpainoHHBIE MECTOPOKICHHSI
a) Mecmopooicoenus ypana
U, V (As, Pb, Zn, | xaproTuT, TIOIMYHHT, ypaHo- | [Imaro Komopamo
Cu) ¢daH, NaTPOHUT (CHIA)
1. Ocamounbie MeCTOPOKIEHUS
1. XemoreHHbIe
a) mMmecmopoxcoenus conell
Na, K, Mg, B, Cl | ranmut, cuasBuH, KapHaaut, | COTHMKaMCK
(Br, Li, Cs, Rb oumodut

[Ipumeuanue. B ckoOkax nmpuBeeHbl BTOPOCTENIEHHBIE ACCOIIUAIIIH 3JIEMEHTOB

4. CTAIUU MUHEPAJIN3AIIUA

[To Bpemenu o6pa3oBaHus (110 OTHOIIEHUIO K BMEIIAIOIIMM MOPOAaM) MECTOPOK/Ie-
HUS MOJIE3HBIX MCKOIMAEMbIX MOJIPA3JIEISAIOTCS HA CHHT€HETUYHBIE U SITUT€HETUYHBIE.
[TepBbie 00pa3oBaICh OMHOBPEMEHHO (WM OJIM3KO OJTHOBPEMEHHO) C BMEIAIOIIH-
MU MOPOJIaMH, a BTOPbIE — MO3XKE, MPEACTABIIAIOT HaloKeHHbINH mpouecc. [Iporecc

pyno (MuHEpayio-) o0pa3oBaHUs YACTO TPEICTABISACTCA CTamguiHbIM. CTaaTuiHOCTH
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0OBIYHO (DPUKCHpYETCA MO MpU3HAKAM IMPEPHIBUCTOCTU (HApUMEp, OpEKYUPOBAHBDI).
[TocnenoBarenbHOCTh CTanui («HATOXKEHHE) YacTO OOHApYKHUBAIOTCS B Mpeaenax
OTIENBHO B3ATHIX pyAHbIX Ted. Kaxkaas BblaeneHHas CTaaus MPenCcTaBIseT OObIYHO
OJIHYy NapareHeTHYECKYI accolMaluio MUHepanoB. [loaToMy cTtaguitHOCTh pya000-
pa3oBaHUs MPEJCTaBISET MOCIEN0BATENbHYIO CMEHY napareHe3ncoB. Hambonee ya-
cTO HaOIOAaeTcs cMeHa 00Jiee BBICOKOTEMIIEPATYPHBIX aCCOLMALMN HU3KOTEMIIEpa-
TYPHBIMH, U NIEPBHIE ACCOLMALIMHA HEPEAKO MPEACTABISAIOT OKCUAHBIE MUHEPAJIbI, CO-
IPOBOXKJIa€MbIe KBaplLeM (MHOTJA CIIIOJ0M, MOJEBbIM IINATOM), a IOCIEIHUE —
cynb(umamMu B COMPOBOKIACHUH KapOOHATOB (KaJbIIUTa, TOJIOMHUTA), Cyb(aToB (Oa-
puTa, amyHuTa) U Ap. B GONbIIMHCTBE CiydyaeB pyIHbIE MECTOPOXKICHUS 00pa3oBa-
JUCh B HECKOJIBKO CTaJMM, YUCIO KOTOPBIX MOXKET AOCTUrath Aecsatv. Kpurepusmu
JUISL BBIIEJIEHHS CTaluid pyA000pa3oBaHusl OOBIYHO CIIyKaT: 1) rnmepeceyeHue paHHUX
MUHEPAJIbHBIX BBIACICHUIN XKUIAMU U IPOXKUIKAMA MUHEPAJIbHOTO BELIECTBA MOCIe-
AYIOLUX CTaAuil; 2) OpeKYnpoBaHHE MUHEPAIBHBIX arperaToB paHHEW CTaauu ¢ Iie-

MEHTAaIMel UX 00JIOMKOB MUHEPAJIbHOW MacCO HOBOW CTaIHU.

5. MAKPOCKOIIMYECKASA XAPAKTEPUCTHUKA OBPA3LIOB PY /|

W3ydenne oOpaslioB pya, KaKk M TOPHBIX MOPOJ, — MHOTOCTYIIEHYATHIN TPO-
necc. OH HauYMHAETCS, KaK MPaBHJIO, HA MECTOPOXKICHUSAX IMOJIE3HBIX MCKOMAEMbIX.
OTtoOpannbie 00pa3ibl (MpUBs3aHHBIE K KOHKPETHBIM TOYKAM - PYAHBIM TeJam, rop-
HBIM BBIPA0OTKaM) XapaKTEpU3YyIOTCSI MaKpOCKOTIMUECKH C yKa3aHHWEM XapaKTEepPHBIX
MUHEPAJIOB U TEKCTYPHO-CTPYKTYPHBIX MPHU3HAKOB, COMPOBOXKIAIOTCS 3apUCOBKAMU
(botorpadusimu). OToOpaHHbIe OOpa3ibl MOTYT MNPEACTAaBIATh IITY(PBsl Hambosee
pacmipoCTpaHEHHBIX THIIOB Py, KOTOPHIE al0T 00IIee MPeICTaBICHUE O XapaKTepe
MuHepanu3anuu. O0pasibl, 0TOOpaHHbBIE 10 MPOPIIISIM (pa3pe3aM) MOTYT YKa3bIBaTh
Ha TIPOCTPAHCTBEHHOE PACHpPECICHUN TUIIOB Py, Ha MPOSBICHHUE MPU3HAKOB 30-
HAJIBHOCTH, U IIYOMHY PaclpOCTpaHEHUs OPYACHEHUs, MAaCIITa0HOCTh (IIPOAYKTHUB-

HOCTh) OTIEIBHBIX CTAIUN MUHEpAIM3AIMU U T.J. 3aJJOKyMEHTUPOBAHHBIE O0OPA3IIhI
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(W mX TyONHMKAThI) 3aTeM M3YYarOTCS B TAOOPATOPHBIX YCIOBUSX, IJI€ YTOUHSIOTCS
MUHEpaJIbHBIA COCTaB M TMaparcHETHYECKUE aCCOLUAINU, CTPYKTYPHO-TEKCTYPHBIC
0COOCHHOCTH, BO3pAcTHBIC B3aMMOOTHOIICHUS MHHEPAJIOB, HAJIMYHUE XapaKTEPHBIX
npuMecei u T.4. DTy HHPOPMAIMIO O BEIIECTBEHHOM COCTaBE pPyJ IMOJIY4aloT C IO-
MOIIIBI0 MUKPOCKOTIUU (MUHeparpadusi), peHTreHorpadguu, CeKTpabHOTO (IMHUCCH-
OHHOTO) aHajlu3a U Jp. MeTOA0B. MiTorom mponenaHHON pabOThl JOJHKHBI CIIY)KHTh:
cXeMbl, Tpaduku, TabIUIBI, XapaKTePU3YIOIINe KAa4eCTBCHHBIA W KOJUYCCTBEHHBIN
COCTaB MHUHEPAJIOB B py/JaX, yTOYHEHHBIC MapareHeTUIEeCKUE acCOIHMAIUHU, TIOCIIeI0-
BaTEILHOCTh MUHEPATIO00PA30BaHUS B PYyJIaX C YKa3aHUEM MPOTYKTUBHBIX acCOIMa-

OAN.

6. BOBPACTHBIE B3BAUMOOTHOILIEHUA MUHEPAJIOB B PYJIAX

[Ipn wuccienoBaHuM TeHE3UCa PYAHBIX MECTOPOXKIACHUN BaKHOE 3HAYCHUE
MPUJAIOT YCTAHOBJICHUIO BO3PACTHBIX B3aMMOOTHOIIICHUI MHUHEpAJIOB M UX arpera-
TOB. [Ipu3HaKku MO KOTOPHIM yCTaHABIMBACTCS TIOPSIOK BBIICIECHUS, Pa3HOOOPA3HEI.
Haunbonee xapakTepHble U3 HUX CIEIYIOIINE:

1. ®opma 3epeH. Xopoino o0pazoBaHHbIEC 3epHA (MM KPUCTAJUIBI) 4acTo (HO HE
BCET/1a) BBIJEISAIOTCS IEPBBIMU

2. Koppo3sus (pazbenaHue) U 3aMelIeHUe OJJHOT0 MUHEpayia IPYyTUM SIBIISETCS
HaJIe’)KHBIM BO3PACTHBIM IIPU3HAKOM. 3aMENIAOIINI MUHEPaT MOJIOKE 3aMEIAEMOTO.

3. Ilepeceuenue (HampuMep B BUE MPOKUIKOB) OJHOTO MUHEpaJia (W arpe-
rata MUHEpaJIOB) APYTUM YKa3bIBAa€T Ha €ro 0oJiee Mo3aHee BhIACICHUE.

4. Nlpobnenne (OpekunpoBaHWE) U TOCICAYIOMIAs [IEMEHTAIMs WU 3aI0JIHe-
HUE MYCTOT0 MPOCTPAHCTBA MUHEPAJIbLHBIM BEIIECTBOM — HAJICKHBIM KPUTEPUN BO3-
pPacTHBIX B3aMMOOTHOLICHUW. MuHepal WM arperaT MHUHEPAJIOB, HCHBITABIINN
JpoOJieHue, SBJISIIOTCS BCerjaa 0ojieeé paHHUM IO OTHOIICHUIO K LIEMEHTHUPYIOIIEMY
arperary. JTOT KpUTEPUM SBISETCS, KpOME OCHOBAHMS, JJISI BBIICJICHUS CTaAUN MU-

HCpaJin3alnu B MCCTOPOKACHHH.
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5. Kpyctudukanuonsnsie 1 KeoJ0Bble TEKCTYypbhl YKa3bIBAIOT Ha MOCIEAO0BA-
TEIbHOE OTJIOKEHNE MUHEPAJIOB B HAMPABICHUH OT CTEHOK IYCTOTHI K IEHTPY. 3ame-
TUM, YTO B KOHKPELUMOHHBIX TEKCTYpaxX OTJIOXKEHHE NMPOUCXOAUT OOPATHBIM IYTEM:
OT LIEHTpa K nepudepuu.

B o6miem citydae pa3nuyaroT TpU TMOPSAIKa OTIOKEHHS MHUHEPAJIOB M UX arpe-

raToB B pyaax (Tabaura 5).

Tabnuya 5
TeKkcTypHbIE TPU3HAKY MOPAIKA OTI0KEHUSI MUHEPAJIOB
(mo M.I1.Mcaenko)
ITocnenoBaTeinn- I'paduueckoe u306- XapakTepHble Acconuanum MUHe-
HOCTb OTJIOXKEHHUSI | DPaKEHHE IOCIIE0- TEKCTYPHI PYA paJIOB B MECTOPOXK-
BaTCJIbHOCTHU JCHUU
OnHoBpeMeHHOE MaccuBHasgs  Me- | MarMaTtudeckux,
TaKOJUIOUAHAS, OCaJIOYHBIX M pexe
KOJJIOnaHas HOCTMAarMaTu4CCKuXx
[TocnenoBarenbHOE Crnoucras, oonu- | MarmMaTu4eckux,
TOBasi,  KPYCTH- | OCaJJOYHBIX U TUIPO-
duKanonHas, TEPMaJIbHBIX
noJjiocyaras, e-
0J10Bast
PasnoBpemenHoe co [IpoxwikoBas, IToctmarmaruue-
clicaaMu nepepoiBa 6peK‘II/ICBa$I, KO- | CKHX, BBIBCTPpHBA-
KapAoBas, IO0JO- | HUS.
cyaras, CKeJeT-
Hasi, yHacleno-
BaHHas

[Mosicuenus: 1. Odnospemennoe — OTIAOKEHNUE OJHOTO WM OOJIee MUHEPAJIOB B OJTHO BpEMs
(cuHXxpoHHO); 2. Ilocnedosamenvroe — OTIOXKEHUE CIEAYIOIIEr0 MUHEpaa
HAYMHAETCS /0 OKOHYAHMS BBIIEICHUS NPEAbIAyIIero MuHepana; 3. Paznospe-
mennoe — Chenyomii MUHEpaa OTJIaraercsl MOCie 3aBEepIICHHs BBIICICHUS
MUHepaa MpeAlecTBYIOMEro. B 3Tom ciiydae BO3MOXKEH J1axe TepephiB B MU-
HEepazo00pa30BaHUH.

KpycTtudukaimonnas, Kokapa0oBasi HJIA e0/10Bast (IIyCTOTHAs) TEKCTypa yKa-
3bIBACT HA OTJIOKEHHUE PYIbI B OTKPBITHIX MOJOCTSX, B OJU3H MOBEPXHOCTH, TIPU HE-

3HAYUTCIBbHOM BHCIIHEM JJaBJICHHH.
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Komnmomopdnsie TeKCTypbl — NMPU3HAK OTJIOKEHHUSI MUHEPAIOB U KOJUIOMIHBIX
pPacTBOpPOB.

Hateunble, mOpUCTbIE, KOBEPHO3HBIE TEKCTYpPbl YKa3bIBAalOT HAa THIEPIrEHHOE
oOpa3oBaHHe MUHEPAJIOB (HAPUMED MPHU BHIBETPUBAHUH )

Crouctele TEKCTYphl B COYETAHUU C OOJIMTOBBIMHU CBUJETENILCTBYIOT 00 Oca-
JOYHOM IIpoLiecce pyA000pa30BaHusl.

CrnanueBaTble U IUIOMYAThIe, COMPOBOXKIAIOUINECS ApoOIeHNEe U OpeKueBaHUe

Py, SBISIOTCS MPU3HAKAMU MPOIECCOB MeTaMopdu3Ma.
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