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KaKJIOH TOPHOM MOpOABl NPHUBEJACHbI BHEITHHWE IPU3HAKH, MHUHE-
paJIbHBIN COCTaB, MPOUCXOXKJICHUE, PACTIPOCTPAHEHHE, MPAKTUUECKOE
3HA4YE€HUE, OTINYUTEIbHbIC TPU3HAKHY.

[IpennasHaueH nisi CTyJIEHTOB crenuaibHocTel: «I[loazeMHuas
pa3zpaboTKa MECTOPOXKICHUN MoJe3HBIX HcKomaeMbix» (090200),
«Metamnyprust uepHbix MetaioBy (110100), «IIpomsblniienHoe u
rpaxjanckoe crpoutenbcTBo» (290300), «BogocHabxkeHne U BOJIO-
otBeaeHue» (290800).



BBEJIEHUE

Onpenenurenb COIEPKUT CBEICHUS O TOPHBIX MOPOAAX, KOTOPHIE
PEKOMEHJOBaHbl JUIsl U3yYEHUs TUIIOBBIMU MUHUCTEPCKUMHU IpOrpaMma-
MHU.

DTO B OCHOBHOM HauOoJ€€ pacnpOCTPaHEHHbIE MOPOJbI, ONpeese-
HUE KOTOPBIX BO3MOYKHO 0€3 TOYHBIX MHUKPOCKOIHWYECKHUX HCCIETOBAHUML.
C stumu nopojiaMu JIMOO CBSI3aHBI OMPEIEICHHBIE MECTOPOXKICHUS IO-
JI€3HBIX MCKOMAEMBIX, JIMOO OHU MPUMEHSIOTCS B METAJLUIypruu, CTPOU-
TENbCTBE U IPYTUX OTPACIISIX HAPOJIHOTO XO35ICTBA.

OnpenenuTs TOPHYIO OPOY MO BHEIIHUM MPU3HAKAM MOXKHO JIUIIIb
B TOM CIIy4ae, €CJIM OHU JIOCTaTOYHO YETKO BBIPAXKEHBI. | JaBHEHIIMMU
BHELIHUMU NPU3HAKAMU TOPHBIX MOPOJ SBJISIOTCSA: CTPYKTypa, TEKCTYypa,
MUHEpaJIbHBIA COCTaB, OKpPAacka, B HEKOTOPBIX CIIy4asX IUIOTHOCTh, TBEP-
JOCTh, BKYC U JpYTHE.

Oco0O€HHO BaXXHYIO pOJIb MPU OMNPEIEICHUH UMEIT CTPYKTypa U
TEKCTYpa, HEMOCPEICTBEHHO 3aBUCAILME OT YCJIOBHM 0Opa3oBaHUs MOPO-
TIBL.

[Topoas! pa3nUyHOTO MPOUCXOKACHHS (MarMaTHYECKUE, OCaJ0YHbIE,
MeTaMOp(UUYECKUE) UMEIOT OOBIYHO Pa3IUYHbIE CTPYKTYPbI U TEKCTYPbI
(Tabmuna 1).

MuHepallbHBII COCTaB TOPHBIX MOPOJ 3aBUCUT OT MX MPOUCXOXKIE-
HUs. MuHEpanbHBI COCTaB MarMaTUYECKUX MOPOJ OMPENEISAECTCS XUMU-
YECKHM COCTABOM MarmMbl WIH JIaBbl, U3 KOTOPBIX OHU KPUCTAJUIA30BAIHUCH.

CocTtaB 0CaZOYHBIX MU MeTaMOpP(UUYECKUX IOPOJ B 3HAYUTEIILHON
CTEINEHU CBA3aH C COCTABOM NEPBUYHBIX MATEPUHCKUX MOPOJ, 32 CUET KO-
TOPBIX OHU 00OPa30BAIIUCH.



Tabmuna 1 — CTpyKTypHBIE U TEKCTYPHBIE PU3HAKH MIOPOJ
PA3JIMYHOTO ITPOUCXOXKIACHUS

Hpo?{i;g:;ie}me CrpykTypa Tekcrtypa
Marmatideckoe | DHCTAIIHICCKH- MaccuBHas
3epHUCTAs
[Topduposas [Topucras
[TopdupoBugHas drouganpHas
IlermatnTOBas MunpganekaMeHHast
CrekioBaras
ITupokacTuyeckas
OcajiouHoe Kpucraumaiecku- MaccuBHas
3epHUCTAs
O6soMouHas ITopucras
3emuincTas Cnoucras
JlnucroBas
[noTHas
OpraHoreHHas
Mertamopduue- | Kpucranmuuecku-
CnanneBaras
CKOE 3epHUCTAs
[TonocyaTas Win JICHTOYHAS
MaccuBHas
Bonoknucras
IIsaTHuCTAs
OukoBas

CtpykTypa OTpa)xaeT CTPOCHHE MOPOJbl, XapaKTEpU3yeMOU CTeme-
HbIO KPUCTAJUIMYHOCTH, a0COJIOTHOM M OTHOCHUTEJIbHON BEIWYHMHOM U
dbopmMoii, BXOIAIIUX B MOPOY MUHEPATIOB, & TAKKE CTEIECHBIO MIAMOMOP-
dbr3Ma MUHEPAJIOB, 3aBUCSIICH OT B3aMMHOTO BIIMUSHHUSA, BXOASIIUX B IO-
pOAYy MUHEPAJIOB, U OT UX CIIOCOOHOCTH MPUOOPETATh B PA3HBIX YCIOBUSIX
OoJiee UM MeHee MPaBUWIbHbIC OYePTaHUS.

TekcTypa (CJI0O)KE€HHE) — COBOKYMHOCTh MPU3HAKOB, OMpPEEIsieMbIX
OTHOCHUTEJIBHBIM PACIIOJIO)KEHUEM COCTABHBIX YaCTEH MOPOJIBI B 3aHUMAEC-
MOM UMH IIPOCTPAHCTBE.

IIpu ompeneneHNM MarMaTUYECKUX M OCAJIOYHBIX TMOPOJ IO BHEII-
HUAM IPHU3HAKAM OCHOBHO€ BHHUMAHHUE YJICIISIETCS CTPYKTYpE, a MPU OIpe-
JIeTICHUU MeTaMOp(hUUECKUX — TEKCTYpe.
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OCOBEHHOCTHU I'OPHBIX ITOPO /L
PA3JIMYHOI'O IPOUCXOXIAEHUA

MarmaTtu4deckne ropHbie MopoabI

CrpyKTypa nopojibl, B IEPBYIO OYEPEh, OTPAXKAET YCIOBUS €€ 00pa-
30BaHMsA. [ 1yOMHHBIE (MHTPY3UBHBIE) MOPOJLI XapaKTEPU3YIOTCS MOJIHO-
KPUCTAJUTMYECKUMH (3€pHUCTBIMHU) CTpyKTypamu. [lpu omaHOBpemMeHHOM
KPUCTAJUIM3AIIMU  PA3JIMYHBIX MHUHEPAJIOB BO3HUKAIOT PAaBHOMEPHO-
3€pHUCTBIC CTPYKTYPHI, TMPU HEOJHOBPEMEHHOM — HEPaBHOMEPHO-
3epHUCTHIE (TOPGUPOBUAHBIC) CTPYKTYPHI.

N3nuBmiuecs (3pdy3uBHBIC) MOPOJLI XapaKTEPU3YIOTCS CTEKIJIOBa-
THIMU, TUIOTHBIMU WJIM OY€Hb MEJIKO3EPHUCTHIMU U MOP(PUPOBBIMU CTPYK-
Typamu. B oTiauuue oT riayOMHHBIX MOPOJ MOP(PUPOBBIC BBHIACICHUS B
nop(GUPOBBIX CTPYKTYypax U3JIUBIIUXCS MOPOJa Oojee MeJKue, a OCHOBHAS
Macca Mopo/ibl CTEKJIOBATAs WJIM MEJIKO3EPHHUCTAS.

[To aGCOMOTHBIM pa3MepaM BBIJICSIOT KPYMHO3EPHUCTHIE (BEIUYMHA
3epeH Oosee 5 MM), cpeaHe3epHUcThie (5-1 MM), MEJIKO3epHUCThIE (MEHEe
1 MM) CTPYKTYpBHI.

Tekctypa OONBIIMHCTBA TIYOMHHBIX MOPOJ MAacCUBHAasl (OJHOPO/I-
Hast). [ M3IMBIIMXCS MarMaTHYECKUX MOPOJ XapaKTEPHBI KaK MaCCHB-
Has, TaKk U mopucTtas (my3elpuatas), QurougaibHas, MUHIAJICKaMEHHAas
TEKCTYPBHI.

Jlnst onpenesieHUs: MarMaTU4eCKUX MOPOJ CYHUIECTBEHHYIO POJb WT-
paeT KOJMYECTBEHHOE CyMMAapHOE COJACpP)KaHHE CBETJBIX MHUHEPAJIOB U
KaXJI0ro U3 HuX (KBapiia, Jaruokjiaza u OpToKjasa), a TakXKe COOTHOIIIE-
HUE CBETJIO-TEMHOOKPAIIIEHHBIX MUHEPAIOB (MpUJIOKEHUE A).

Ocao4HbIe TOPHBbIE MOPObI

[Ipu m3yueHnn 0cag0IHBIX TOPO1 OOJIBIIOE 3HAYCHUE UMEIOT CTPYK-
Typa, CIOUCTOCTb, HAUTMYKNE OKaMeHenocTel. CIOUCTOCTh U OKAMEHEIOCTH
— cnenrduyeckre CBOMCTBA OCAJOYHBIX MOPOJ, OTAUYAIONINE UX OT Mar-
MaTHYECKUX U METaMOP(OHUIECKHUX MOPOI.

Hawunbosnee xapakTepHbIMU CTPYKTYypaMu OCaJ0YHBIX MOPOJI SBJISIIOT-
csi 00JI0MOYHBbIE (MEXaHUYECKHE U OMOXMMHYECKHE) U KPUCTATUTMYECKHU-
3EpPHUCTHIE (XMMUYECKHE OCAJIKH).

[To BenmnurHE 00JIOMKOB BBIACISIOTCSI CTPYKTYPBI TPy0000JIOMOUYHbIE
(pa3Mep yactuil 6osee 2 Mm), cpeaHeoonomounsie (2-0,1 MM), METKO0O-
aomounsble (0,1-0,01 mm), rmuHucTHIe. 110 cTeneHn oKaTaHHOCTH 00JIOMKH



MOFYT 6BITB er'IOBaTBIMI/I, HOJ'IYOKaTaHHBIMI/I 1 OKaTaHHBIMHA (HpI/IHO)KeHI/IC
B).

Meramopduyeckue ropHbie MOPOIAbI

Meramopduueckue nopojabl BO MHOIOM MOXO0KW HA MarMaTU4eCcKue,
TaK KakK SIBJISIOTCS OJHOKPUCTAININYECKUMU.

JIns uX omnpenesieHusl XapaKTEpHbI MPU3HAKU: TEKCTYpa, CTPYKTYpa,
MUHEpaJIbHbIN cocTaB. OTIMYHUTENIbHBIMU MPU3HAKAMU OTPOMHOTO OOJIb-
MIMHCTBA METaMOP(PUUYECKUX IMOPOJ SBISIETCS ClaHIEeBaTas, Mojocuyaras
TekcTypa. [1o cTpoeHuto 31 NOpo bl MPAKTUYECKU HEPAZITUYHUMBI.

Yro kacaeTcs MUHEPAJIbHOTO COCTaBa METAMOP(PUUYECKHUX MOPOJ, TO
B HUX MOTYT BCTpEYaThCsl KaKk MHUHEpaJbl, oOpasyroluecs Ipu APYyrux
rEOJIOTUYECKUX MpoLeccax, TaK U MUHEPAJbl, XapaKTEPHBIE TOJIBKO IS
Hux. K uncny nociaegHux OTHOCATCA: TajbK, (DJIaronuT, rpaHat, rpadurt u
Ap.

OT ocagouHbIX 0OJIOMOYHBIX MOPOJ MeTaMop(puUecKre mopoabl OT-
JIUYAIOTCA MO CTPYKTYpE, & OT XUMHUYECKUX U OMOXUMUUYECKUX OCAJKOB —
0 MUHEpPAIbHOMY cocTaBy. HO MMeeTCs HECKOJIBbKO MUHEPAIOB, THUIIMY-
HBIX JJ1s1 000UX Ie0JOTHUYECKUX MPOILIECCOB (HApPUMEpP: KAJIBILUT — OCHOB-
HOM MUHEpal W3BECTHIKOB M MpPaMOpOB; KBapl — OCHOBHOW MHHEpa
KBapLUTOB U KPEMHUCTBIX OCaJOYHBIX MOPO) (MpuiioxkeHue B).

Hwxe mnpuBOIHUTCS METOAMKA MAaKPOCKOIWYECKOTO OMNpPEACIICHUS
Pa3JIMYHBIX TPYNH TOPHBIX MTOPOJ U IPUMEPHI ONTUCAHMUS.

METOAUKA MAKPOCKOIIMYECKOI'O
OINPEJAEJIEHUSA I'OPHBIX ITIOPOJ

MarmaTunueckue I'OPHbIC IOPOAbI

[lepBoHauaaprHO B 00pasiie ONpenesaeTcs:

1. OOmas okpacka (cBeTiasi, TEMHas, OYCHb TEMHas), XapakTep ee
MPOCTPAaHCTBEHHOI'O pacmpeseiacHust (0JHOpOHAsI, TATHUCTAsA, MO0JIOCUYa-
Tast U T.J.).

2. MuHepaJlbHBIN COCTaB TMOJHOKPUCTAUIMYECKON (CIUIONIb 3€pHHU-
CTOM) MOPOJbl UJIM COCTaB BKPAIUICHHUKOB B HEMOJHOKPUCTAIIMYECKON
nopojie. 371eCh K€ BBISICHSIETCS:

— CcOJIep>KaTcs JU B MOPOJIE€ LIBETHBIE TOPOA000Pa3yIOIINe MUHEPAIBI U
KaKhe UMEHHO (poroBasi 0OMaHKa, MUPOKCEH, OJIMBUH), a TaKXKe MPUOIIHU-
3UTEIBHO UX COJEPHKAHUE U COOTHOIIEHHUE CO CBETIOOKPAIICHHBIMU MU-
HEpaJlaMH;



— MPUCYTCTBYIOT JIM B MOPOJI€ CBETIOOKpPAIICHHBIE MOPOA000pa3yo-
e MUHEpaldbl — KBapll, IUIaruokia3, HedenuH, OpToKiIa3, MpUOIH3H-
TEJIbHO UX MPOLUEHTHOE COJIEPKAHUE.

3. OOmuii XapakTep MaKpOCTPYKTYpbl MHOPOAbI, KOTOpas MOXET
OBbITh TOJHOKPUCTAIIMYECKON (CIUIONIbL 3€PHUCTOM) WM HEMOJHOKPU-
CTaJUTMYECKOM (CTEKJIOBATOM WM IUIOTHOW C BKpAIUICHHUKaAMU WU 0e3
BKpAIJICHHUKOB), Ha3BaHWE PA3HOBUIHOCTH TOJHOKPUCTAIINYECKON
CTPYKTYpPHI IO aOCOTIOTHON U OTHOCUTEILHOM BeMuuHe U PopMe 3epeH, a
MHOT/Ia TI0 UX B3aMMHOMY IPOPACTaHUIO (PaBHOMEPHO-3E€PHUCTAs, HEPAB-
HOMEPHO-3EpHUCTAsA, TOPPUPOBUAHAS U T.1.).

4. OOuuit xapaktep (B MOJHOKPUCTALIMYECKUX TMOPOJAX — IUIOT-
HBIN, B HETIOJTHOKPHUCTATUTMYECKUX — MTOPUCTHIN WIIM (DIIFOMIATIBbHBIA 00JIUK
OCHOBHOW MacChl) M Ha3BaHUE PA3HOBUIHOCTH MaKPOTEKCTYpPbl MOPOIbI
(MaccuBHas1, moJjiocyatas v T.1.).

5. ITpoucxoxaeHue mopoAsl O Pe3yabTaTaM U3yUYEHUs CTPYKTYPhI U
TEKCTYpPbI (MHTPY3UBHOE, )XKWIbHOE, 3(PpPy3uBHOE).

6. XapakTepHble UHIUBUAYAJIbHBIE OCOOCHHOCTH MOPOIbI:

— CHMHMM OTJIUB U JBOMHUKOBAsl IITPUXOBKA HA IUIOCKOCTH CIIAMHOCTH
(Y IJ1aruokIia3oB);

— xapaktep wuzjoma (OJecTsIIMi, MaTOBBIN, 3EPHUCTBIA, TJIAAKUM,
PaKOBHUCTBIN);

— OCOOCHHOCTH CTPYKTYphl (NMMHCbMEHHAs C MPOpPacTaHHEM OJHOTO
MUHEpaja ¢ APyruM, IPUCYTCTBUE MTOPPUPOBBIX BKPAIIJICHHUKOB);

— O0COOEHHOCTH TEKCTYpHI (TTOpHUCTasi, My3bIpyarTas, rmojgocyaras);

— IUIOTHOCTH MOPO/IbI (TTOBBIIAETCS OT KUCIBIX K YIBTPAOCHOBHBIM).

7. Ha3BaHue nmopoibl.

Ilpumepur onucanus macmamuuecKkux nopoo

Ilepeviu sapuanm:

1. Okpacka mopozsl — CBETIIAsA, CEPOBATO-PO30BAS.

2. MunepanabHBI COCTaB MOPOALI — MPEOOIATAIOT PO3OBBIN OPTOK-
Ja3 ¥ KBapl, MEHbIIE OEJIoro IJIaruokia3a, B HEOOJBIIOM KOJIUYECTBE
MPUCYTCTBYIOT OMOTHUT U pOroBasi OOMaHKa.

3. CtpykTypa mopoasl — MOJHOKPUCTAJUIMYECKAsi, HEPABHOMEPHO-
3EpHUCTA.

4. TekcTypa MOPOJbI — MAacCUBHAsA ¢ OECHOPAIOYHBIM MPOCTPAHCT-
BEHHBIM PaCIIOJI0KEHUEM MUHEPAIIbHBIX 3EPEH.

5. IIpoucxoxaeHue nopoasl — UHTPY3UBHOE.



6. XapakTepHble OCOOEHHOCTH MOPOAbl — HATMYUE KBaplia, oOUIIne
MOJIEBBIX IIMATOB, OEAHOCTh IBETHBIMU MHHEpajiaMU, OTYETIUBAS KpH-
CTAJUTMYHOCTD, OJICCTAIINN 36PHUCTBIN U3JIOM.

7. Ha3BaHue nmopoJbl — IPAHUT.

Bmopou eapuanm:

1. Oxpacka nopoJibl — TEMHO-CEpasi, HEOAHOPOIHAS U3-3a MPUCYTCT-
BUSI BKPAIJICHHUKOB MOJIEBBIX IIIATOB.

2. MuHepalbHBI COCTaB — COCTAB OCHOBHOM MAacCChl HEPA3JINYUM,
BKPAIVICHHUKU TPEACTaBIEHBI O€JIbIM TYCKJIBIM IUIArMOKJIa30M M HEMHO-
TUMH 3€JIEHBIMA UTOJIOYKAMHU POTOBOM OOMaHKH.

3. CTpyKTypa mopo/ibl — HETOJHOKPUCTATUTHYECKas, TOphUpOBasl.

4. TekcTypa NopoJbl — MaCCUBHAaI.

5. IIpoucxoxaenue nopojisl — 3¢ y3uBHOE.

6. XapakTepHble OCOOCHHOCTH — TE€MHas OKpackKa, IUIOTHAs OJIHO-
pPOJIHAsl Macca U CBETJIbIE HEONUCTSIINE BKPATICHHUKH.

7. HazBanue nopoasl — HOpPUpHUT.

Ocao4HbIe TOPHBbIE MOPObI

NmetoTcs onpeneneHHble 0COOCHHOCTH B OMUCAHUU OOJIOMOYHBIX U
XUMHUUYECKUX TOPHBIX MOopoA. M3yueHre mpou3BOAUTCS B CICAYIOIIEM I10-
pAJLIKE:

1. CTpyKTypHO-TEKCTYpHbIE 0COOCHHOCTH mopoAabl. Ecnu s mexa-
HUYECKUX OCAJIKOB XapaKTepHbI 00JIOMOYHBIE CTPYKTYPhI, TO XUMUYECKUE
OCaJKH Yalle UMEIOT KPUCTALINYECKUA-3EPHUCTBIE CTPYKTYphl. Cpenu TeK-
CTyp npeoOJiajaloT CIOUCTasi, MAaCCUBHAs TEKCTypa, pexe OecropsioyHas
(rpy0000JI0MOYHBIE OCAKH ), 3EMJIUCTAs, KOHKPEIIMOHHAS.

2. MuHepaibHbIN COCTaB MOPOJIbI — OCOOEHHO BaKHBIN MPU3HAK JIS
XUMUYECKUX M OMOXMMHUYECKUX OCAJOYHBIX IMOPOJ, UMEHHO IO 3TOMY
NpU3HAKY Ompejensiercss ux HazBaHue. Cpelnr HUX BCTPEYAIOTCS MHOTHE
MOPO/Ibl, COCTOSIIIME MPEUMYIIIECTBEHHO M3 OJHOTO MUHEpasia (M3BECTHSK
U3 KaJblWTA, SAIMA U3 KBapla u T.1.). Ha3BaHue XMMHUYECKUX OCAJTOYHBIX
IOpPOJ 4YacTO COOTBETCTBYET HA3BAHUIO MPE0OJIalaloIero MHUHepasa
(rumc, 10JIOMHUT).

3. OnpenensieTcss OKpacka mopoJibl B IIEJIOM M OTACJIBHBIX €€ y4acT-
KOB, 4aCTO OTJIMYAIOTCS B MEXaHMYECKHX OCAJKaxX OKpacka OOJIOMKOB U
1eMeHTa. B SCHO CIoMCTBIX Topojax HaOMIOMAaeTCs YepeOBaHUE CIIOCB,
OTJIMYAIOIIMXCS MO OKPACKe, a HOT/IA U 110 COCTaBY.

4. OTMedaroTcst XapakTepHbIe WHIUBUYaTbHbBIE PU3HAKY MOPOJIbI —
phIXJIasi WM CIIEMEHTHUPOBAHHAS MOPOJA, COCTAB LIEMEHTA, CTEIEHb OKa-
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TaHHOCTH OOJIOMKOB, B3aMMOJICHCTBHE C COJITHOM KHCJIOTOM, HAJIMIHUE OC-
TaTKOB (payHbl ¥ (JIOPHI U T. .

5. OnpenensieTcss Ha3BaHWE MOPOJIBI U €€ MpoucxoxacHue. Ciemnyet
MOAYEPKHYTh, YTO OCAJOUYHbIC TOPHBIE MOPOIALI MOTYT UMETh PAa3IUYHOE
IIPOMCXOXKJICHUE, TaK HAIIPUMEP: IO MPOUCXOKICHUIO CPEIN U3BECTHSIKOB
BBLIIEIISAIOTCS

— W3BECTHSIKH OMOXMMHUYECKOTO MPOUCXOXKICHUS U U3BECTHSIKH XUMH-
YECKOI'0 MPOUCXOKICHUS;

— MHOT/Ia 00JIOMOYHBIC W3BECTHSKH, COCTOSIINE M3 00JIOMKOB KapOo-
HATHBIX TTOpoJ. [lanee nmpuBeeHbl MPUMEPHI ONMUCAHUS OCAJOYHBIX TTOPO/I.

Ipumepot onucanus ocadounvix nopoo

llepswiu 6apuanm:

1. TexkcTypa mopoasl — cioucTas.

2. CtpykTypa — 00J10MOUHasl, KPYITHO3EPHHUCTAS, 3€pHA XOPOIIIO BU/I-
HbI Ha TJ1a3.

3. MuHepanbHbIli COCTaB — KBapl U KpeMHUCThie MuHepaisl (70%),
MOJIEBBIC IIMATHI, 00JIOMKH MOPOJ.

4. Okpacka — cepasl.

5.XapakTepHble 0COOEHHOCTH MOPOJbl — MIMHUCTO-KPEMHUCTBIN CO-
CTaB LIEMEHTa, IpeolIagaHue 3epeH KBaplia.

6. HazBaHue — necyaHuk.

7. IIponuCcxoxKIeHNE — MEXaHUUYECKUN OCAOK.

Bmopou eapuanm:

1. TexcTypa mopoibl — MaCCUBHAS.

2. CTpyKTypa — KpUCTaJJINIECKasl.

3. MusnepanbHbIil coctaB — Kanbuut — 80 %, monomut — 20 %.

4. Okpacka — 6enasl.

5. XapakTepHble 0COOCHHOCTH — MOPOJa MATKasi, BXOSIINE B €€ CO-
CTaB MUHEPAJIbl pEarupyroT C COISTHOM KUCIOTOM.

6. HazpaHue mopojpl — U3BECTHSIK.

7. IIpoucxo)aeHNE — XUMUYECKUNA OCAJIOK.

Metamopuyeckue ropHbie Mopoabl

1.IlepBoHavyaibHO B TIOPOJI€ BBISICHSETCS OOIIMM XapakTep Mpo-
CTPAHCTBEHHOI'0 PACIOJIOKEHUA U PACHPEICIICHUS KPUCTAIUIMUYECKUX 3€-
PEH MUHEPAJIOB.

2.YcTraHaBIMBAIOTCA Ha3BaHUsI PAa3HOBUAHOCTEH HaOIrOgaeMoun
MAaCCUBHOM WJIM OPUEHTUPOBAHHOU TEKCTYPHL.
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3aTeM OmpeaesItOTC:
MHUHEpaJIbHBIN COCTaB IMOPOJbI (TJIABHEHIIIME MOPOI000pa3yrome

MUHEpaJbl B TOPSAJIKE UX KOJIMUYECTBEHHOTO yObIBaHUS);

oOmias oOKpacka IOpPOJAbl M €€ XapakTep MPOCTPAHCTBEHHOTO

pacnipeieIcHus;

OCHOBHOM IIBET U €r0 UHTEHCUBHOCTA.

3. OTMeuaroTcsi XapakTepHble MHAUBUAYAJIbHBIC TPU3HAKUA MOPO/IbI:
pEaKIMs C COJISTHOM KUCIOTOM B KyCKE U TOPONIKE;

BBICOKAs! MJIM HU3Kasi TBEPAOCTh MOPO/IbI;

XapakTep u3jaomMa Mmopojabl (3EPHUCTHIN, PAKOBUCTBIN, TIaAKUN);
TJTUTYATBIA WK TOGPUPOBAHHBIN OOJIUK MOPOIBL;

O0COOEHHOCTH MHUHEPAIBHOTO COCTaBa MOPOAbl (MOHO- WM MOJIUMHU-

HepaJibHasi: MPUCYTCTBHE IpaHaTa, acOeCTa, pyIHbIX MUHEPAJIOB).

4. OrMedaeTcss MO BO3MOXKHOCTH HCXOJHasA, IEPBAYHASA IOPOAA

(MarmMaThyecKasl WiId Ocaj0o4yHas), MpeoOpa3oBaBIIascid B JaHHYK MeTa-
MOp(hUUECKYI0, a TaK)Ke TUIT MeTaMop(du3mMa, B pe3yJibTaTe KOTOPOIro 00-
paszoBayiach JaHHAas MOPOJIA, TaK KaK €€ Ha3BaHUE U CBOWCTBA HEOTACIUMBI
OT MPOMCXOXKICHUH.

Ilpumeput onucanua memamopguueckux nopoo

Ilepeviu sapuanm:

1. TekcTypa nopoJibl — MacCCHBHAasl, OJIOCYATAs.

2. CTpyKTypa — CpeIHE3EpPHUCTAS], KPUCTAIIIINIECKAS.

3. MuHepaibHBIi COCTaB MOPOJIbI — MPeOo0Iaaar0T MUPOKCEH U I'pa-

HaT, pCAKO MArHCTHUT.

4. Okpacka nopojbl — TEMHO-3€JICHas.
5. XapakTepHble 0COOCHHOCTH MOPOAbl — U30OMETPUUECKUE KPUCTAI-

JIbI TpaHaTa ¥ KOPOTKOMPU3MATUYHBIE — MUPOKCEHA.

6. HazBaHnue nmopojsl — ckapH.

7. IcXx01HBIE TIEPBUYHBIE MIOPOJIBI — HEOTIPEACTUMBL.

8. IIpoucxoxaeHue nopoasl — KOHTAKTOBO-METACOMATUYECKOE.
Bmopou eapuanm:

1. TexcTypa mopobl — MAaCCUBHAS C OCTATOYHOM CIOMCTOCTHIO.

2. CTpyKTypa nopobl — CKPBITOKPUCTAIUIMYECKASL.

3. MuHepalIbHBIN COCTAaB — HEPA3IUYUM (CYJIs [0 TBEPAOCTH, KBApPII).
4. Oxpacka mopoasl — YepHasl.

5. XapakTepHble 0OCOOCHHOCTH — OJHOPOJIHAs, IUIOTHAs, TBEpAas C

HEPA3JIMYUMON 3€PHUCTOCTHIO, PAKOBUCTHIM H3JIOMOM M MAaTOBBIM OJie-
CKOM.
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6. Ha3zpanue mopoasl — pOroBHK.

7. Ucxouble opoibl — TIIUHUCTHIE (7).

8.IlpoucxoxaeHrue MOpPOAbl — KOHTAKTOBO-METaMOP(PUUECKOE
(TepMaIbHBIA METaMOPPU3M).

CIIMCOK PEKOMEHYEMOM JIUTEPATYPBI

1.T'eonoruyeckuii cinoBapb. B 2-x T. — M.: Heapa, 1973. — 94 1c.

2. T'opnaa suumkioneausa. T.1. — M.: CoBeTckas 3HUIMKIIONEIU,
1984. — 560c.

3. T'opnas sauuknonenus. T.2. — M.: CoBerckas SHIMKIONEINS,
1986. — 575c.

4. JloopoBosibckuii B.B. Munepanorus ¢ aieMeHTamMu nerporpaduu.
— M.: IIpocBemnienune, 1985. — 216c¢.

5.3apunze I''M. Ilerporpadus: Yueonuk aist By3oB. — M.: Henpa,
1988. —480c.

6. Jloreunenko H.B. Ilerporpadus ocamounbix mopoa. — M.: Bric-
mas mkoja, 1984. — 239c.

7. Munosckuii A.B. Munepanorust u nerporpadus. — M.: Henpa,
1985. —432c.

8. My3zadapos B.I'. Onpenenurens MUHEPAIOB U TOPHBIX MOPOJI. —
M.: IIpocBemienne, 1964. — 175c.

9.Hemeny @. Kitou k onpeaeneHuo MuHepasioB U nopoa. — M.: He-
npa, 1982. — 174c.

10.ToporioB H.A., bymax IL.H. JlaGopaTopHblii NpakTUKyM TIO
muHepasioruu. — M.: Ctpoituzaar, 1969. — 240c.

11.Illyman B. Mup kamus. T.1. ['opabie mopoasl u MuHepansl. — M.:

Mup, 1986. —214c.
12. 106enbt P., HlTpaiirep 1. Onpenenurens ropHsix nopoxa. — M.: Mup,

1977. —236c.
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IPUJIOXKE

MAI'MATHYECKHE
Ta6muma A.1 — CnpaBounas tabauia
Ha3zBanue Texcrvoa | CTavirvpa | OKbacka MuHepanpHbIT
OPOBI M PYKLYP p coctaB, %
1. I'nyOunHbBIE
Kpucrai- Creras: KBapi — 25-35,
JTUYECKU- MJIaruoKJIa3 —
1. I'paaut |MaccuBHas CBETJIO-
: 3€pPHU- 15-25,
S10 (omHOpOA- cepasi, po30-
cras, OpTOKJIa3 —
65-75 % Hasl) BaTas, Kpac-
nop@upo- HOBATAS 35-40,
BHUIHAS cmona — 5-15
[Lmarmoknas —
TemHo-
50-70,
2. luoput cepasi, 3ene- OFOBAS O6-
Si0 To xe To xe HOBAaTO- P MAHKA —
52-65 % cepas, TEM- 10-20
Had, CePAT | o oma — 10-15
Oprtokias —
3. Cuennt CB3(ZT1;I;THa:ﬂpO- Il 353;10733 —
Si0 To xe To xe ’ ! !
xenroaras, | 10-30, poro-
52-65 %
KpacHoBartas | Bas oOMaHKa —
10-20
4. Hede- Oprtoknasz —
JIMHOBBIM 65-70,
Cgerias: ce-
CUCHHUT Hedenun (20,
To xe To xe pas,
(yptuT), OuoTHUT, 111e-
po3oBaras .
HedenmHa JIOYHOM TH-
o 100 % pokcen 10-15)
ITnarmnoknas —
3. 1'266po Eziia};:;?:: HHSE));(Z:(;;I —
S10 Toxe Toxe JIGH(E)Ba'["O- 55-50
45-52 % ’
cepasi, UepHas | pe’Ke OJIMBUH —
5-10
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HUE A

MHOPOAbI
OtmmuurenbHble | ['€HETHYSCKH CBSI3aHHBIC
[Ipumenenue
MpH3HAKU TI0JIC3HBIC UCKOTIaeMBbIC
(MHTPY3UBHBIE) TOPO/IBI
OT cueHuTa — HAJIK- : .
Pynst W, Mo, Sn, Bi, CTpouTenbHbIN

9qreM KBapIia, OT He-
(GhenTMHOBOTO CUCHHU-
Ta — OTCYTCTBUEM
HedenHa

Hg, nonmimeraumue-
CKHuE pyasl, Au, Ag,
JIparoleHHbIC KAMHU

KaMeHb, 00JIUIIO-
BOYHBIN KaMCHb,
dbiroc, KepaMHuKa

Ot rpanura —
0oJiee TEMHOM OKpa-

Pynsr N1, Co, Fe, Mo,

CTtpoutenbHbIN
KaMEHb, U3rOTOB-

CTBHEM KBapla,
npeobiagaronie
PO30BOM OKPACKOU

pyael, Fe, Cu, W, Ag,
anaTuT, HedeTuH

CKOH, OOBIYHO OT- Au
JIEHUE NTaMSTHUKOB
CYyTCTBMEM KBapla
OT rpanura oTcyT- .
[HonmumeTammueckue CrpouTenbHbIi

KaMEHb, 00JIHIIO-
BOYHBIH KaMEHb

OT rpaHUTOB — HET

KBaplia, OT CUCHUTA

BBICOKUM COJIeprKa-
HUeM HedenrHa

C ypTuTaMu yHUKaJb-
HbIe pyasl Al

Penko ctpoutens-
HBbIA MaTepual

ITIpumepHO paBHOE

COJZIEpKaHUE CBET-

J10- U TEMHOOKpA-
LICHHBIX MUHEPAJIOB

Il1aTvHA ¥ MIATUHOM-
1wl pyasl Fe, Ti, Ni,Co,
Cu

Kenesno-
TOPOKHBIN Oaj-
JIaCT, TOPOKHO-
CTPOUTEJILHBIN

Marepuan
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[Iponomkenue Tadaumbl A. 1

Hazpanune MuHepanbHbIN
Tekctypa | Ctpykrypa | Okxpacka o
MTOPOJIBI cocTtaB, %
Kpucrai-
P Temnast: OnuBuH
MaccuBHasi| JHUYECKH-
6. JlyHut (omHOPOJI- | 3epHHCTas TEMHO- 85-100,
S10,>45 % a ;)) nop D OBI; 3eJIeHas, MUPOKCEHBI
pLHP yepHas 0-15
JTHast
7. ITupok- [Tupokcen
CEHUT To xe To xe To xe 90-100
S10,>45 % ouBHH 110 10
OnuBuH
8. Ilepumo- 30-70
TUT To xe To xe To xe - OKC’CH
Si0,> 45 % 30
9. T'opHO-
JICHJUT PoroBas 00-
“Ha o To xe To xe To xe
Si0,>45% MaHka g0 100
2. bIM3MOBEPXHOCTHBIE
10. Anur
a3HOBH/I- CoOTBETCTBY-
P Maccusnas | Kpucramnu- |Csetnas: Oe- Y
HOCTH: Tpa- eT aHaJIOT Y-
(oIHOPOJI- | YecKast MeJI- | Jias, cepas,
HUT-AIJINT, HBIM TJTyOUH-
Hasl) KO3EpHUCTasi| PO30Bas
CUCHUT- HBIM OPOJIaM
aIruIuT
11. ITerma-
THUT *)
a3HOBHU]I- CoOTBETCTBY-
P 8 Kpucrannu- | Ceetnas: Oe- Y
HOCTH: eT aHaJIOT Y-
To xe yeckas MeJl- | Jias, cepas,
IpaHUT- HBIM T'JTyOHH-
KO3EpHHUCTAasi| po30Bas
IIETMaTHT, HBIM MOPOJIaM
CUCHUT-
TIerMaTHUT
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OTIuYnuTEIBHBIE
MpU3HAKU

['eHeTHYECKU CBI3aHHBIE
MOJIE3HBIE UCKOIMAEMBIE

[Ipumenenue

Ot npyrux mMarma-
THUYECKUX TTOPOJ

Il1aTvHA ¥ IIATHHOM-

CTpouTenbHbIN
KaMEHb, OTHE-

TEMHOM OKPacKou 1 Ibl, YIIOPHBIA MaTepU-
BBICOKOM IJIOTHO- Cr, Fe aJl, KAMEHHOE€ JIU-
CTBIO ThE

BusyanbHo oT apy-

y 124 Penkue mectopoxacHus o
TUX YJIbTPAOCHOB- Cr u Pt CTtpouTenbHbIN
HBIX MOPOJI HE OT- KaMEHb

JINYAETCS
Pynw1 Pt, nnatuHonaos, CTpouTEIbHBIN
To xe -
Cr, Cu-N1 KaMEHb
Pyner Cr, penko CrpourenbHbIi
To xe :
Cu- N1 KaMEHb
(>KWJIbHBIE) TTOPOIbI
[To cTpyKTypHBIM [ToseBou CtpouTenbHbII
IIpU3HAKaM 1Imnat KaMCHb

[1o cTpyKTypHBIM
MpU3HaAKaM

Pynet Sn, W, Th, V, Nb,
To, penkux 3emelns, Be,
JIparoleHHbIC KAMHMU:
TOMas, aMETUCT U JIp.

KomMriuiekcHoe ke-
PaMHUYECKOE ChI-
pPbE, PEIKO ONTHKA
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[Iponomkenue Tadaumbl A. 1

HazBanue MuHepanbHbIN
Tekctypa | Ctpykrypa | Okxpacka o
MTOPOJIBI cocTtaB, %
3. MznuBmmecs
12. Puonut
a3HOBU/I- Tonko-
P MaccuBHas, Csetias: Oc-
HOCTH: KpUCTAJLJIN-
MopucTas, nas, cepasi, | AHaJIOTMYEH
TAIUT, JIW- qyecKasi uiu
MUHAJIEe- rojiyoboBarasi,, TpaHUTaM
TIAPHT, nopduposas,
. | KaMeHHas 3eJICHOBaTas
KBapILIEBbIN CTEKJIOBaTas
nopbup
13. Tpaxur
pa3HOBUI- Ceernas: ce-
AHaJIoTH4EeH
HocTu: go-| To ke To xe pas, 10 TeM-
. CHECHUTaM
HOJIUT, Op- HO-CEpoi
Todup
14. Anne- Temuas: ce-
AHasiorndeH
3UT (TIOp- To xe To xe pas 110 4ep-
. IUOpUTaM
bupur) HOU
Temuas: ce-
15. bazanbt AHajorn4yeH
To xe To ke pas 110 4ep-
(nmaba3) Hoil rabopo

*) IlerMaTUTBI MOTYT UMEThH I'TyOUHHOE MPOUCXOKICHUE
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OTIuYnuTEIBHBIE
MpU3HAKU

['eHeTHYECKU CBI3aHHBIE
MOJIE3HBIE UCKOIMAEMBIE

[Ipumenenue

(@b dy3uBHBIC) TOPOIBI

Hanuune Bkparnen-
HUKOB KBapIa

IHomuMmeTramnuyeckue u
MEIHO-KOTYETAHHBIE PY-
TTBI

CTpouTenbHbIN Ka-
MEHb, CTEKOJbHOE
MIPOU3BOACTBO

Hanuune Bkparnen-
HUKOB OPTOKJIa3a.

Pyner Ta-Nb, peakux 3e-

CrpoutenbHbIi Ka-
MEHb, KACIIOTO-
YIIOPHBIA MaTepual,

MeEJTb
KBapua ner IIPOU3BOJCTBO CTEK-
Ja
OPOXKHO-
[TopdupoBsie Bbie- : Hlop .
Penko pyast Cu-Ni u Au | CTpOUTEBHBIN Ma-
JICHUS TUTaruoKJIas3a
Teprall

TyCKIIbIA U3JI0M, pelI-
KKe nop(upoBbIE BbI-

ACJIICHUA TEMHO-
[IBCTHBIX MUHCPAJIOB

Pyne! Pt, Fe, nonumeran-
JINYECKUE PYIbI
(Cu, Pb, Zn), ucnanjackuii
IImaT

CtpouTenbHbIN Ka-
MEHb, KUCIIOTO-
YIIOPHBIN, U30JISLH-
OHHBIN MaTepua,
KaMEHHOE JINThE
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IPUJIOXKE

OCAJTOYHBIE
Ta6muma b. 1 — CipaBounas Tabnmia
Ha3panue BemecTBeHHEBIM
Texctypa | Ctpykrypa | Oxpacka
OPOBI COCTaB
1. O6bnomounEIe,
OO06OMKH MH-
HEpaJoB U rop-
[Ipeobna- HBIX TIOPO/I.
HeonHo-
['py6o006110- | maromas ce- | LlemeHnt kap6o-
1. bpekuus | poxanas, .
MOYHas pasi, peXe |HaTHBIN, TJIMHU-
cJIONCTas .
KpacHas 1 JIp.| CThIM, KPEMHHU-
CTBIH, JKeJIe3U-
CTBIM
2. Konrno-
To xke To xke To xke To xke
Mepar
OnHOpOI- Cpenne-
3. Ilecua- | Has, ciiou- |0OJIOMOYHAS,
To xke To xke
HUK cTasi, BO- | 3€pHHUCTas,
JIOKHHUCTAas |BOJTOKHHCTAS
Pa3znuunsbli,
4 AJIeBEDO OnHOpOII- [AJIEBPOJIUTO-| TTOXO0XK Ha
) HHTP Has, CJIOM- | Basi, MEJIKO- |OKPaCKy Iec- To xe
cras 00JJOMOYHAsA | YaHHUCTHIX
TIOPOJI
Crnowucras,
. Kaomunur, xj0-
IATHUCTAS, Ceppblii, TEM-
5. Aprun- [TenuToBas, g pHUT, THAPO-
OJTHOPO/I- HO-CEPBIi,
JINT aJIeBpUTOBAs .| OKMCIIBI aJTto-
Hasl, ceTya- 3€JICHOBAThIN
s MHHHS, OTIaJT
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HUE B
MOPO/IbI

OTInunTeIbHBIC I'eHeTHUYECKH CBSI3aHHBIC

[Ipumenenue
MPU3HAKU MTOJIC3HBIC HCKOTIAEMBbIE

COCMCHTHUPOBAHHBLIC ITOPOIbI

Octpo-yronpHas
dbopma U KpymHbIE NHorna crpoutenb-

pa3Mepbl 00JJOMKOB HBIA MaTepuanl
>2MM

Oxkarannas popma u g
Kpynuetimue mectopox- | MHOTIa cTpOonTeh-

KPYITHBIE Pa3Mephl .
by P P nenust Auu U HBI MaTepual
00JIOMKOB >2MM

3EepHUCTOCTh PA3JIN- CTtpouTenbHbIN Ka-

Y1Ma HEBOOPYKEH- | MeCTOpOXKIeHHs TOPIO- |MEHb, U3TOTOBJICHUE
HBIM TJIa30M (pa3Mep | UUX MOJIE3HBIX UCKOMAae- |CTEKJa, O0JUII0BOY-

0010MKOB 0,1- MBIX HbIA, KAMEHb 15
2,0 MMm) CKYJIBIITYP
3€pHUCTOCTD pa3iu- Chipbe U1 IPOH3-
YuMa TOJIbKO B JIyITy T
0 Xe BOJICTBA IIEMEHTA U
(pa3mep 00JIOMKOB CEDAMUKIL
0,01-0, 1vm) p
3arax rjvHbl, HEPOB- CoIpbe 1151 POU3-
HBIN HU3JI0M (pa3Mep To sxe BOJICTBA IIEMEHTA,
00JIOMKOB M€EHeE KepaM3HuTa, Kepamu-
0,01 mm) KU
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Ta6muna b. 1 — CpaBounas Tabnuia

Ha3zBanue BemectBeHHbI1
Tekctypa | Ctpykrypa | Okpacka
MOPOJIbI COCTaB
2. XuMH4YECKHE
Kupnuuno- | ['mapooxuciibr
OnHOpoI- KpaCHBIN ATFOMUHMUSL.
JIHOPOI 3eMiincTas, P ’
6. bokcur | Has, peako kpacHo- | IIpumecu: nu-
00JIUTOBAs N
cioucTas OypbIi, p030-| MOHUT, OIall,
BbIU KapOOHAaTHI, JIp.
OKcuabl ¥ TUI-
POOKCHIBI JKe-
OnHopon- ne3a, CyJib(Qu bl
7. bypslii | Has1, HEOO- | 3emuncTast, | bypslid, 0X- | JKeie3a; Majo:
KEJIE3HSK | HOPOJIHAsI | OOJIUTOBAs |[PUCTO-OYpPBIA| KaJbIUT, XJIO-
(cioucras) PUTBI, TJINHU-
CThIE MUHEPAJIBI
Kpucramum-
P ["omy6oBaTo-
YECKU- .
8. Aurun- | Cnoucras, CEepBbIi1, pexKe
3epHUCTas, " AHTUIPUT
puT MacCUBHas OeJbIi, Kpac-
TOHKO- .
HBIN
3epHUCTAs
Kpucraum-
YECKU-
Cnoucras, | 3epHUCTas
. ['uric, npumecu:
pexe mac- | (ToHKO- |benslii, cepo-
9. I'nmic . | QHTUAPUT, J10-
CHBHAs, BO-| MEJKO- BaTO-O€IbIN
JIOMUT
JIOKHUCTasA | Cpe/aHe-
KpYITHO3€EP-
HUCTas)
Kpucrannm- .
becupetnsiit, | ['anut (kapHai-
YECKU- .
CEepOBaThIl, |JIUT, CUJILBUH B
10. Kamen- | Cnoucras, | 3epHUCTass
0eJIoBaTO- | MaJIbIX KOJIMYe-
Has COJIb | MAacCUBHas |(4acTo KpyI- .
CepBIii, Kpac-| CTBax), KBapll,
HO U Tpy0o0- .
HBIN aHTUJPUT
3epHHUCTAs)
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OTIuYnuTEIBHBIE
MpU3HAKU

['eHeTHYECKU CBI3aHHBIE

IIOJIE3HBIC UCKOITIA€MBbIC

[Ipumenenue

TOPHBIE TTOPOBI

MartoBbIH Os1€eCK,

Baxuenniaa aTroMuHHE-

OrueynopHsbIil Ma-

CKOH

OOJINTOBOE CTPOCHUE Bas pyaa Tepua, Kpacka
Ot 6okcHuTa 60IBIION
[TpousBoICTBO
IUIOTHOCTBIO M OKpa- Pyna na Fe
KpacKu

Ot u3BecTHsIKa, Mpa-
MoOpa OTJIM4aeTCs
TeM, 4TO HE pearupy-
et ¢ HCI, ot rumnca
0o0J1ee BLICOKOU
TBEPAOCTHIO

CrpouTenbHbIi Ka-
MEHb, TOACIOYHBIN
KaMeHb, TTPOU3BO/I-
CTBO yJI00pEeHUH,
[EMEHT

HeOonbias TBEp-
J0CThb

CtpouTenbHbIN Ka-
MEHb, ()JIIOC B 1IBET-
HOU METAJUTYPIrUH,
BSDKYIUNA MaTepuall,
yI00peHue

ConeHblii BKyC, HE-
OoJIbIIIasi TBEPIOCTh

[TueBast IpOMBIII-
JIECHHOCTh, XUMHYE-
CKOE ChIPhE
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Ta6muna b. 1 — CpaBounas Tabnuia

Hazpanue BemecTBenHbIN
Tekcrtypa Crpykrypa Okpacka
OPOJIbI COCTaB
Kpucramum-
yecKasli MUK-
o3epHucTas,| benbli, ce-
11. UsBect-| Cioucras, po3cp ’ .
OOJINTOBAs, | PBIM, PO30- Kanpur
HSIK MaCCHBHAas o
00JI0MOYHO- BBIU
KpUCTaJLIN-
yecKas
OJIOMHUT JIO
Mukpo3ep- . I[O
12. JTomo- beunslid, cepo-| 95%, npumecn
MaccuBHasi| HHUCTa, .
MUT BaTBIN KaJIBIIUTa U aH-
OOJINTOBAS
TUJpUTA
bennii, xen-
Kaneout u rom-
13. Mep- | OnHopon- TOBATO-
IlenutoBas o HUCTBIC MUHEC-
relib Has CephbIi, 3e1e-
. paJIbI
HOBATBIN
3. buoxumMmnuyeckue ocaJiouHbIC
14. N3BecT-
HSIK, pa3HO-
P Kanpuur, cke-
BUAHOCTB: | OpHOpoa- | OpraHoreH- .
CBeTneIil  |JIETHBIE OCTATKH
W3BECTHIK Has Has
» WJIA PaKOBUHBI
paKyIiey-
HUK’
Kanemur, oc-
15. Men HAT
3emMuucras TaTKH U3BECT-
(pa3HoBua- | Ilnornas, .
(MuKpoopra- benwiit KOBBIX BOJIO-
HOCTh U3- [OJHOPOJHAS -
HOTEHHas) pociieid, MeJIKUX
BECTHSIKA)
PaKOBHH
16. docdo-
g Onnopon- TemHo-
pUT (MOXKET N AmnaTur, Ipyrue
Has, Mac- CEpbIH, Uep-
HMETh U 3epHucTasl, 9 MUHEpPaJIbI
CHBHAsI, HBIH, JKEJITO-
XUMHUYECKOE KEJIBAKOBAS . Kiacca docda-
clioucras, BaTBIHN, KO-
MIPOUCXOXK- 9 TOB
HaTeYHas PUYHEBBIN
JICHHE)
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OTtnuuuTeNbHbBIC ['eneTnuecku CBsI3aHHbBIC MO-

[Ipumenenune
IIPpU3HAKH JIC3HBIC NCKOIIAa€MBIC
CrpouTenbHbIi Ka-
Peakiusi ¢ consiHOM MEHB, (JTI0C B Uep-
KUCIIOTOU HOW METaJUUIypIruu,

XUMHUYCCKOC CbIPhC

CrpouTenpHbIN Ka-

OT1inyaeTcs OT U3-
MEHB, (JIIOC B Uep-

BECTHSIKA CI1a00il pe-

. o Pyvmama M HOU METAJLIYPIrUuu
aKIMEN C CONIHOU YA g . YI())6 e,
KHUCJIOTOU ynop, yaoop
HHUE

MsIrkuii, BCKUIIA€T
npu aevictBun ¢ HCI,
OCTAETCS TPSA3HOE

CeIpbe miia npous-
— BOJICTBA IIEMEHTA,

oOpeHue
MISATHO; 3aI1aX TJIAHBI yAOOP
TOPHBIE TTOPOABI
BzanmopeiictBue ¢
COJITHOUW KHUCJIOTOM. CrpouTenbHbIN Ka-
CocTouT U3 paKOBUH MEHb

MOPCKHUX OPTraHU3MOB

VY nobpenue, HamoJI-
HUTENb, TapproMe-
pHS, XUMHYECKOE
CBIPbE

benbiit uBeT, peakuus
C COJISIHOM KHUCJIOTOMH. —
3eMJIMCTOE CTPOCHHUE.

MuHepanbHbie
yIA0OpeHUS, XUMUSI,
MAPOTEXHHUKA, ME-
TaTyprus (mpous-
BOJICTBO (peppodoc-

(opa)

TemHO-cepbIl, uep-
HBIH I[BET, 11aPO00- Pynsl podopa
pa3HbIe KOHKPEIUU
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IPUJIOXKE

METAMOP®UYECKHUE
Ta6muma B.1 — CripaBouHas Tabnuiia
Ha3zBanue MuHepanbHbIT
Texcrypa | Ctpykrypa | Oxpacka o
OPOBI coctaB, %
Ouensb mnot-| Ilpeobna-
MaccuBHas
Hasg MEJIKO- | JIaroIias ce- [Tupoxkcem,
1. PoroBuk | 6ecrniops-
ouHas KpUCTAJIJIU- | pasi, peAKO | CIroja, rpaHat
yeckas yepHas
3eneHas, ko- | I panar, mupox-
Kpucrannu-
2. CxapH To xe pUYHEBAsA, | CEH, AUIOT,
yeckas
cepas KaJIbIHUT
3epHucrto- |Pa3zHooOpas-
Kanpur, pexe
3. Mpamop |MaccuBHasi | KpUCTaJIu- | Hasl, MPeoo-
JOJIOMUT
yeckasi  |7majaet Oenas
Caertno- Oe-
Muxkpokpu-
J1ast, )KeITO-
4. Kapuur| To xke cTajuinye- KBapn
Bartas u Jp.
cKast
TOHOB
3eneHas pas-
IIsaTHUCTA, au4HOU UH- | CepreHTHH,
5. CepnieH- Kpucramuu-
BOJIOKHU- TEHCUBHOCTH, YacTO acOecT,
TUHUT yeckas
cTas MATHUCTO- TaJIbK
3eJIeHas
Kpucranmm-
MaccuBHas
6. AMpuodo- qyeckas cpefl-| 3ejeHas 10 Poropas
WJIA CJIaH- .
JIUT HE-KPYIHO- | YEepHOMU oOMaHKa
1eBaras
3epHUCTAsI
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HUE B

HOPO/bI
OtnmuuntenbHbie | ['eHeTMUYECKH CBA3aHHBIE
[Ipumenenue
MPU3HAKU MTOJIC3HBIC HCKOTIAEMBbIE

PaxoBuCTBIN U3JI0M

CtpouTenbHbIN Ka-
MEHBb, 00JIHUIIOBOY-

HBIN KAMEHb

Bricokast miot-
HOCTb, Yallle KPYII-
HOKPHUCTAJTMYECKOE
CTPOCHUE

Pynwt Fe, W, Mo, Cu,
Zn-Pb, Au, Sn, Be, B

HeOounbias TBep-
JOCTh, BCKUIIAHUE OT
HCI, gacto HeoHO-
pOJIHasl OKpacka

JICKOPAaTUBHBINA Ma-
TepHaj, CTpOUTEIIb-

OOMUIIOBOYHBIA U

HBIM MaTepHUall,
ya00peHue

[LinotHOE cTpOEHUE,
OoJIbIIIast TBEPOCTb,
OJIECTSAIIIANA U3TIOM

Pynet Au, Cu, Mo, yHu-
KaJbHbIE MECTOPOXKIE-

Husa Fe

OONMUIIOBOYHBIN Ka-

TaJUTypryd, TAHACO-

MEHb, (JII0C B Me-

BbIM OTHEYIIOP

[LinotHOE CcTpOEHUE,

HeOOobIIas TBEP-
JOCTh, YaCTO 3€pKaja
CKOJIbKCHUS

XpHU30TWILI-acOeCT

JlekopaTuBHBINA U
IIOJICJIOYHBIN Ka-
MEHb

ITo cocraBy u CTpyK-
Type OJU3KU K TOpH-
OJIeHIUTaM

JlopoxHO-
CTPOUTEIIbHBIN Ma-
TEepHUAIL, KEJIE3HOI0-
POKHBIN Oasuiact
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Ta6muna B.1 — CiipaBouHas Tabnuia

HazBanue MuHepanbHbIN
Tekctypa | Ctpykrypa | Okpacka o
MTOPOJBI COCTaB, %
/. Mera- Ksapn, xmoput
Mopduue- | Cnannesa- | Kpucramiu- | Cetnas go P, XJIOPHT,
5 . | TAJIbK, pOroBas
CKHH cia- Tast yeckas TEMHOMU
oOmaHKa
Hell
Kpucrammm- |  Csetiio- .
KBapu, nosieBou
. | MaccuBHas, yeckas rpa- | cepas, xKel-
8. I'neric - 1I1aT, poroBas
rHelicoBas | HO-, mopdu- | ToBaTas, po-
oOMaHKa
po-OyiacToBasi,  30Bas
bypas, ko-
[Tonocua- | Mukpokpu- ﬁ){ HG,BaSI XannemoH,
9. Slimma |Tast, mATHU-| CcTaJJIM4e- p ’ | KBapI, rTUIpo-
KpacHasi, 3e-
cras cKast OKCH/JIbI
JIeHas
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OTIuYnuTEIBHBIE

['eHeTHYECKU CBI3aHHBIE

[Ipumenenue
MPU3HAKU MTOJIE3HBIC HCKOTIAEMBbIE
IIleOenp, cummukar-
Crpykrypa u 9
['padurt, cnrona, KOPyH | HBIM KUPIIUY, OTHE-
TEKCTypa

yiop

OT rpanuTa — mojoc-
YaTbIM CTPOCHUEM

CTpouTenbHbIN Ka-
MEHb, 00JIMIIOBOY-
HBIM KaMEHb

N3110M HEPOBHBIN,
Kpasi 00JIOMKOB OCT-
pbie. OueHb BBICOKAs

TBEPJOCTb.

OO0JIULIOBOYHBIN U
MOJICJIOYHBIM Ka-
MEHB, XYI0KECT-
BEHHBIE U3AEIIN
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