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BBEAEHUE

HenocpencTBeHHBIM OOBEKTOM HM3Y4YEHUsI T€OJIOTHU SIBISETCS 3€MHAs
KOpa, COCTOSIIIAs U3 MUHEPAJIOB U TOPHBIX 1OPOJ. MUHEpanbl IpeCTaBIs-
10T CO00H IPUPOAHBIE XMMUUECKHE COSANHEHNUS, 00JIaJafoIe OpeIeNICH-
HbIMH (DU3UYIECKUMH M XUMHUYECKHMMH CBOWCTBaMH. MUHEpaibl B 3€MHOM
KOp€, 32 PEIKHM HCKJIIOYEHHEM, HE BCTPEUaroTCsl OTAesibHO. OHU 0OBIYHO
coOpaHbI B TPYNIIBI WM arperaTtel. | OpHBIE MOPOIBI — 3TO MHUHEPAIbHBIE
arperaTsl, 3aHIMAIoIIKe O0NbIIIE 00BEMBI B 3eMHOU KOpeE.

OCHOBHBIE TPYJHOCTH, BO3HHKAIOIINE ITPH MPOESKTUPOBAHUH OCHOBaHUN
U TPYHTOBBIX COOPYXEHHH (IaM0, MJIOTHH), ONPENENSIOTCS CIOKHOCTHIO U
MHOT000pa3ueM TIeOJIOTHYEeCKUX, (HU3UKO-XUMUYECKUX W HWHXKEHEPHO-
CTPOUTECIILHBIX (I)aKTOpOB, OT KOTOPBIX 3aBUCHUT IOBCIACHHUC T'PYHTOB IO/
Harpy3Koi, a Takke TeM OOCTOSATENIbCTBOM, UYTO I'PYHTHI (TOPHBIE ITOPOJBI)
MOTYT U3MEHSTh CBOM (PU3NKO-MEXAHUUECKHIE CBOWCTBA B MPOIIECCE CTPOH-
TEJILCTBA M HKCILTyaTaI[i COOPY>KEHHH 101 BIUSHUEM MPUPOTHOI Cpembl.

TepMHuH «TpyHT» SIBISIETCS YHCTO CTPOMTEIBHBIM M O3HAYaeT TOPHYIO
MOpOAy KaK OOBEKT TeX WJIM MHBIX WH)XCHEPHBIX MEPONpPHATHH. ['pyHTHI
MOJPa3/IeNAOTCS Ha JBE TPYNIBL: CKAlbHble — TPOUYHBIE MACCHBHO-
KPHUCTAJUITMYECKHE WIIM CLIEMEHTHPOBaHHBIE TOPHBIE MOPOAbI, MPAKTHIECKU
HEC)KMMaeMble MM MaJIOC)KHMAaeMble B OCHOBAHHH COODYXKEHUIl;, 3emiu-
cmble — HECICMCHTHUPOBAHHBIC CKOIUICHUA OTACJIbHBIX YaCTHUII, ABJIAIOIINX-
Cs IPOAYKTOM BBIBETPUBAHMS PA3NIMYHBIX FOPHBIX NOpoA. [ ycnemHoi
npodeCcCHOHANBHON JEeSTeIbHOCTH CTYACHTaM HEOOXOAMMO HMETh Ipa-
BUJIBHOC IPEACTABJICHUC O (bHBI/IKO-MexaHI/I‘IeCKI/IX CBOMCTBax TPYHTOB B UX
€CTECTBEHHOM 3aJIETaHUH C yIETOM OCOOCHHOCTEH TuareHesa.

Bynymas urxeHepHast eI TeIbHOCTD CBsI3aHa C YCTPOHCTBOM M 9KCILTY-
aTanyell passIMuHBIX MH)KEHEPHBIX COOPYXEHHWH (KaHaJoB, NpeHaxxed, BO-
JIOXPaHWIIUIL, 31aHUH U T. JI.), IOATOMY JUIsl YCIIEITHOH NpodecCHOHATBHOM
JIeSITeIbHOCTH He0OXOIMMBI 3HAHHS O B3aMMOJICHCTBUN TPHUPOIHON CpEJIbI
(ropHBIX MOPOJ) C HHIKEHEPHBIMH COOPYKESHHUSIMH.

B y4e6HO-METONMUYECKOM MOCOOMM M3JIAaraloTCsl KpaTKUE CBEICHUSA O
IJIABHEHIINX MUHEpaax ¥ TOPHBIX MOPOJaX, COCTaBIIMIOIINX 3eMHYIO KOpY,
a Takxke 00 OCHOBHBIX THPOTCOJIOTHYECKHX CBOMCTBAX TOPHBIX IOPOJX
(rpyHTOB). B pe3ynbTaTe BHIOIHEHHS JIAOOPATOPHBIX pabOT OyayIIHe crie-
[UAJUCTBl TPHOOPETYT HEOOXOANMBIE TEOPETUUECKHE W MPaKTHIECKHE
3HaHMS, KOTOpBIE TO3BOJIAT NPABWIBHO OIEHUBATh NPHPOIHBIC YCIOBUS
00beKTa CTPOUTEIIHCTRA.



Jla6opatopnas pa6ora 1. OIPEJEJIEHUE U U3YYEHUE
TJIABHEUIIUX MTOPOJOOBPA3YIOIIUX MUHEPAJIOB

Hean padotsr: 1. [IpousBecTn onpeneneHue 1 onucaHue oOpasIoOB Mo-
POI000pa3yIoIINX MHUHEPAIOB [0 BHEIIHUM NpH3HaKaM. 2. M3y4nTh rias-
Hel1ie nopoxoo0dpasyrolue MUHEPAabL.

Marepuanbl: pa3laTouHbIil Marepuan KOJUIEKIUH MHHEpPAJIOB, IIKasa
Mooca, ¢makonsr ¢ 5-10%-Hoi# comsHONW KHCIOTOH, (apdopoBbie IIa-
CTHHKH, CTEKJIO, JIYIIbl, KOMIIac, paboyas TeTpalp.

1. Kparkue cBeaenusi 0 MUHepaJjax

Munepanom Ha3pIBalOT €CTECTBCHHbIE XMMHUYECKHE COCAMHEHHS WIH
CaMOpOJIHBIE JIEMEHTHl, 00pa3oBaHHBIE B HeApax 3eMHON KOpHI WINM Ha
MOBEPXHOCTH B Pe3yJbTaTe PasHOOOPa3HBIX (U3MKO-XMMHUYECKHX IPOLEc-
COB.

BonbmIMHCTBO MHHEPAIOB TBepbie (KBapIl, JIeT), BCTPEUAIOTCS TaKKe
Xuakue (pTyTh, BOAa) W razoobpasHsle (yriekucioTa). Becero mmuuepanos
6omee 2000, a MX Ha3BaHUI MTOYTH BTpOe OOJBIIE, TAK KaK HEKOTOPBIC MH-
HepaJibl IMEIOT HECKOJIbKO Ha3BaHMH B 3aBUCHMMOCTH OT pas3JIMuusl MpU3HA-
KOB, KOTOpPBIE ITTO3BOJIAIOT TOBOPHUTH O pPasHOBUAHOCTSX. M mmmbe okoio
50 MuHEpanoB SBIAIOTCS IIHMPOKO PACIIPOCTPAHEHHBIMA M U3 HUX COCTOMT
OCHOBHAsl Macca TOPHBIX TIOPOJI, TTOITOMY WX Ha3bIBAIOT HOPOO0OOPA3yIo-
wumu.

BonbImMHCTBO TBEPABIX MUHEPANOB Kpucmaniuyeckue. Jlnsg HUX Xa-
paKTepHO HaJIM4YHE KPHCTAIIMYECKONW pEemeTKH (MOHBI M aTOMBI PacIioiio-
KEHBI YIOPSJA0YEHHO) M aHW30TPOMHOCTH (HEOIMHAKOBBIE (hH3MYIECKHE
CBOWMCTBAa B PAa3NMYHBIX HANpaBlIeHUSIX). MeHbIIas TpyIa MHHEPAJIoB
amopnan, XapakTepu3yromasics OTCYTCTBUEM 3aKOHOMEPHOTO PacIIoo-
XKEHUsI aTOMOB. [l JTaHHBIX MUHEPATIOB XapaKTepHa U30TPOIHOCTb — OJH-
HaKOBOCTh (PU3NUECKHX CBOWCTB MO BCEM HAIPABICHUSIM.

Ilo mpoucxoxaeHUI0 (F€HE3UCY) MUHEpanbl NOAPA3ACNAOT Ha JBE
TPYMIBL: HAOTE€HHBIE U DK30T€HHBIE.

Anoozennsvie MuHepaibl 00pazyroTCsl B HeIpax 3€MHOM KOPBI B pe3yilb-
TaTe JAEHCTBUS BBICOKMX TEMIIEPaTyp, JABJIEHHH M XMMHYECKH aKTHBHBIX
BemecTB. Pasnuuaror cinexyromye myTt oOpa3oBaHus:

a) MazmamuuecKuil — MUHEpaIbl 00pa3yloTcs U3 MarMaTHIECKOTO pac-
IUIaBa MPU €ro 3aCTHIBAHWU W KPUCTAUIM3AIMK Ha OONBIINX ITyOMHAaX B
3EMHOH KOpE;



0) nHeemMamoumoswvLii — MUHEPAIBl 00PA3YIOTCS MPU B3aNMOICHCTBUH
IIapoB M I'a30B MEXIy co00i MM C paHee BO3HUKIIMMHU MUHEpAJIaMH;

B) cuOpomepmanbublil — MUHEPaJIbl 00pa3ylOTCs IPH yYaCTHH TOPSTYMX
BOJIHBIX PAacTBOPOB JIMOO B pe3yJbTaTe BO3/ACHCTBUS MOCIECIHUX HAa MUHE-
paiibl OOKOBBIX TIOPOJL;

T) @yAKaHu4ecKuii — MUHEpAJIbl 00pa3yloTcsl PU W3BEPKEHUH BYJIKa-
HOB ¥ 3aCTBIBAHUH Marmbl, N3JIMBIIEICS Ha TOBEPXHOCTh B BUJIC JIABHI;

) Memamopghuueckuii — MUHEPaIBl 00pa3yIOTCs B pe3yabTare TIy0o-
KOTO MpeoOpa30BaHMs paHEe CYIIECTBOBABIIMX B PE3YJIbTATE BO3ACHCTBUSA
Ha HUX BBICOKHX TEMIIEPATYp, AABICHUH U XUMHYECKH aKTHBHBIX BEIIECTB.

DKk302ennble (0CamOUHBIC) MIHEPAIBI 00Pa3yIOTCS U3 paHEee CYIIECTBO-
BAaBIIMX HA ITOBEPXHOCTH WJIM BOJNM3M HEE B YCIOBUSX, OJNM3KHX K aTMoO-
cdepubIM. Pasnuuarot cnegyromue myTH oOpa3oBaHus:

a) oca)<IeHUe CoJIeil U JPYrux COeTUHEHH B BOJHBIX OacceiHax;

0) pa3nokeHre MHHEPAJIOB Ha CyIlle (BHIBETPUBAHUE);

B) OHOTEHHbBIE IMPOUECCHI, CBA3AHHBIC C KUSHEACATCIILHOCTHEIO MUKPOOP-
TaHU3MOB U PA3JIOKEHUEM OPTraHUYCCKUX BCUICCTB.

MuHepalibl 10 XUMHYECKOMY COCTaBY KIaCCH(DUIMPYIOT:

a) Ha CHJIMKATBHI U aJIFOMOCHIIMKATHI;

0) COMM KUCIOPOAHBIX KUCIIOT (KapOOHATHI, Cymb(aThl, hocdater);

B) OKHCJIBI ¥ THAPOOKHUCIIBI;

T) TaJOUIbl;

Il) CyTb(UIBL,

€) CaMOPOJIHBIE 3JIEMEHTHI.

OCo0eHHO MIMPOKO PacIpOCTPaHEeHbl B 3eMHOW KOpe MHUHEpalibl Kilacca
cuitnkaToB (85 % 3eMHON KOpHI 70 TITyOUHBI 16 KM).

2. Onucanne MUHEPAJIOB

OnucaHue MUHEpaa IPOU3BOAUTCS IIepe]] ONPEAEICHUEM eT0 Ha3BaHU
B Tabxn. 1.1, cooTBercTByromeil mo dopme Tabmuue omnpenenurers. [lpu
aToM Tpadsl 1-8 3amonHsAIOTCS pu padote ¢ obpasmamu, a rpadser 9, 10 —
HoCJIe IUarHOCTHKU MUHEpana.

Taonuma 1.1. XapakTepucTuka nopoaoodpa3yomux MHHEPaJIoOB

Juarno- | Ha3Banue muHe-

Tsep- Ber |Cmaii-| Us- TIpume-
o X -
Ne i/t P! Breck | Liser 1 CTHYECKHE ajia, XUMHYC P
JIOCTh YepThl | HOCTB | JIOM . HEeHHe
MIPU3HAKH CKHIi COCTaB
1 2 3 4 5 6 7 8 9 10




[IpaBunpHOE ommcaHue o00Opas3ma, KOTOPOE SBIIETCS HEOOXOIMMBIM
yCIOBHEM IJIsl €ro JAanbHEHIIeld JUarHOCTHKM MaKpOCKOIMUYECKUM METO-
JIOM, BO3MOKHO TIPH OBJIAQJEHHH METOJIMKOW OIpeeseHus] (U3NIeCKuX
CBOHCTB M ()OpM HAXOXKAEHHsS MUHEpasoB B npupone. [Ipu sTom HeoOXo-
JIIMO TIOMHHUTb, YTO HEKOTOpbIE (PU3NYECKUE CBOMCTBA MOTYT OBITH OJMHA-
KOBBIMH y Pa3JIMYHbIX MUHEPAJIOB U, HA00OPOT, OJHO KaKOe-InOO CBOWCTBO
(mampuMep, IBET WJIN MJIOTHOCTh) MOXKET U3MEHSATHCA y OJHOTO M TOTO K€
MUHepaa.

BaxneWmmMu (GU3NUECKUME CBOMCTBAMH MHHEPAJIOB, KOTOPHIE HEOO-
XOIMMO YCTaHOBHTD B IIENIAX WX JUATHOCTHKH, SBIISIOTCS [IBET, IBET YEPTHL,
OJrecK, TBEPIOCTh, CIIAHHOCTH, U3JIOM H APYTHE CBOWCTBA, MPHCYIIUE OT-
IeNbHBIM MHHepanaM. Bo n30exaHume ommOOK (pH3MUEcCKHue CBOWCTBA MH-
HEpaJoB CICAYET ONPENeNITh Ha CBEXKUX MOBEPXHOCTIX H3JIOMA.

LiBer munepaja. MuHepanbl MOryT OBITh CAMBIMH Pa3IMUHBIMH TI0
OKpacke — OT OeCIBETHBIX A0 4epHbIX. OKpacka MUHepaia 00yCIOBIMBAET-
Cs XUMHMYECKHUM COCTaBOM CaMOro MHHepajla, 0OCOOEHHOCTSIMHU €T0 CTPYK-
TYpbI, HAJINIUEM MCXaHUYCCKUX an/IMeceﬁ. B cBs3u ¢ aTUM pa3HbIC MUHEC-
pajibl MOTYT UMETH OI[I/IHaKOBHﬁ IBET U OAWH U TOT K€ MHUHEPAT MOXKET
HMETh Pa3HOOOpa3Hyr oKpacky. Hampumep, kBapi oOBIMHO OecIBeTeH, HO
MOJKET OBITh OKpAIlleH B TaKWe IBeTa, KaK (DHOIICTOBBINH, YCPHBIH, TbIMYA-
THIH, 3eNeHbId U Ap. LIBeT sBIsSeTCS MOCTOSHHBIM MPH3HAKOM JIUIIb JUIS
HEMHOTHX MUHEPAJIOB, U OONBIIMHCTBA JK€ 3TOT MPU3HAK HETIOCTOSHCH.

Jns ompernencHus IBeTa MUHEpanta HEOOXOINMO WMETh CBEKYHO MO-
BEPXHOCTH M3yoMa. L[BeT MuHepasa ycTaHaBIMBAETCs Ha ria3, ITyTeM CPaB-
HECHUA C XOPOMIIO 3HAKOMBIMHU NIPEAMETAMMU.

LBer yeptsl. [Tox BETOM YEePTH MOHUMAETCS IIBET TOHKOTO MOPOIIKA
MuHepasa. LIBeT uepThl B psAae ClydaeB COBIAJAeT C I[BETOM MHHEpaia B
Kycke. OTHaKO MHOTHE MUHEPAIBl UIMEIOT B KyCKE OJIMH IIBET, a B pa3ipoo-
JICHHOM WJIM TIOPOIIKOBATOM COCTOSHHUH — Apyrod. Hampmmep, muput B
KyCKE 30JIOTHCTBIH, @ B MOPOIIKE 3eJIeHO-4epHbIi. [[BeT uepThl sBiseTCS
OoJiee MOCTOSTHHBIM JAWAarHOCTHYECKUM ITPHU3HAKOM, YEM OKpacKa, a Cliello-
BaTeJbHO, N OoJiee HameXKHBIM. J{JIs ompeneNieHns [[BETa YePThI IPOBOASAT
UCTBITYEMBIM MHHEPAJIOM I0 mepoxoBaroir hapdoposoii riactuake. Mu-
Hepasbl, TBEPIOCTh KOTOPHIX BhIIe TBEpHocTH (apdopa (6—6,5), He maroT
Y4epThl, a OCTABJISIOT Ha (hapdope HapanvHy.

Buaeck. breck MmuHepana 00ycIoBIMBaETCS CIOCOOHOCTBIO €TO TIOBEPX-
HOCTH OTpa)kaTh MANAIOMINK CBET. BIecK 3aBHCHUT OT MHOTUX MPHUYHMH: IO-
Kazarens MPeJOMIICHHUS, XapaKTepa OTpaKaroliei TOBEPXHOCTH, TPEIIHHO-
BaTOCTH, BKIIIOYEHUH IIOCTOPOHHUX TEI U T. [I.



[To Girecky MuUHEpAaITBI TOIPA3ACIAIOT Ha IBE TPYIIIIHL.

Munepanvi ¢ Mmemaniuyeckum u mMemanio8uOHvim oneckom. Mune-
paibl ¢ METaJUTMYECKMM OJIECKOM MNPaKTHYECKH AAI0T YEpHYIO 4epTy, He
MPO3pauHbl JaKe B TOHKUX IUIACTHHKAX, UMCIOT OOJBIIYI0 IUIOTHOCTH
(00br4HO OoubIIe 4). MeTauTn4ecKkuil OJICCK HAITOMHHAET OJICCK TTOBEPXHO-
CTH CBeXkeoOpaboTaHHOTO MeTamia (IMUPUT, TaJCHUT, MAarHeTuT). Takum
OJecKOM TakXKe 00JIalaloT CaMOPOIHbIE (30JI0TO, IUIATHHA, cepedpo), MHO-
THe CyTb(QUIBI U OKHACIHEI JKelle3a, TAIOMIre IIBETHYIO YepTy.

MertammoBumHbIH (TIOIyMeTaTHYecKnii) OJeck HalloMHUHAeT Oneck Imo-
TYCKHEBIIIEH MMOBEPXHOCTH MeTaia (Tpadur).

Munepanovt ¢ nememaniuueckum oOneckom. B Tpylme MUHEpaloB ¢
HEMETaJUTHIECKUM OJIECKOM BBIACILIIOT CIIEAYIONIe BUIBI OJecKa:

anMazHlil — 9Ype3BbIYAHO ApKUil, HCKpALIHiics (anma3s);

CMEKAHHBIE — HATIOMHHAET OJIECK IOBEPXHOCTH CTeKNa (KaJIBLIMT,
KBapll Ha TPaHAX KPHCTAJUIOB), OYEHb PACHPOCTPAHEH CPEeIy IPO3payHbIX
MHUHEPAJIOB;

nepAamMympoeblii — HallOMUHACT Pay)KHbIC MEPENUBBI MIEPIaMyTPOBOK
MOBEPXHOCTH PaKOBHHBI, XapaKTepeH JJIsi MUHEPAJIOB C BECbMa COBEpILECH-
HOW ¥ COBEPIICHHON CITAHOCTHIO (CIF0/Ia, TATbK);

JHCUPHBLIL — TIOBEPXHOCTh MUHEpaJa KaKeTcs Kak OBl CMa3aHHOM TOHKOH
IUTCHKOH xkupa (He(elnH, KBapI] Ha H3JI0OME);

WienKoguCmylil — HATIOMUHACT OJICCK IIEIKOBBIX HHTEH, XapakTepeH
JUTE MUHEPAJIOB C BOJIOKHHCTBIM CTPOCHHUEM (acOecT, CEJICHHUT);

Mamogwlii — OIIECK Y MHHEPAJIOB MPAKTUYECKH OTCYTCTBYeT. OOBIYHO
MHUHEPAIBI UMEIOT MOPUCTYIO WIH 3EMJIUCTYIO HEPOBHYIO MIOBEPXHOCTH (Ka-
OJIVH).

Jl1s1 MUHEpanoB aHHOM IPYIIIbI XapaKTEPHO TO, YTO OHU JAOT CBETIIO-
OKpAILIEHHYIO 4€pTy WJIM 4E€PThI HE JAIOT COBCEM, 4 TAKXKE, KAK IPABUIIO,
AMEIOT HEOOJIBINYIO TUIOTHOCTH (OOBIYHO MEHBIIIE 4).

[Ipu onpenenennn 61ecka HEOOXOIUMO TIOMHUTE:

— GIieck cireyeT HaOJIIoAaTh Ha CBEXEHl TOBEPXHOCTH H3JIOMa;

— TIpU ompeeNieHun Oecka BET MIUHEpaia He MPUHUMACTCS BO BHIMAa-
HHE.

Teepaocts. Ilog meepoocmeblo MOHUMAIOT CTENEHb COMPOTUBIICHHS
BEIllECTBA MHHEpasa IaparnarolemMy AEHCTBUIO KAaKOro-JIM0o OoCTpHs WIH
JIpyToro MHHEpaia. TBepAOCTh MUHEpaTa — OJUH W3 BaKHEWIIHNX JHATHO-
CTHYECKUX IPHU3HAKOB. JTO CBOWCTBO 3aBHCUT OT CTPYKTYPHI IPOCTpaH-
CTBEHHOM pEIIETKH M XapaKTepa CHJI CHEIUICHHS] MaTepUaNbHBIX YACTHII,
ClTarafoIUuX pemieTKy. TBepHocTh MHUHepajia B aOCOJIOTHBIX eIWHHUIAX



OTIPENEIISIETCSI OYEHb PEKO, TAK KaK 3TO TpeOyeT CHenuaIbHOro 000pyno-
BaHWs. B mpakTHke OOBIYHO TBEPAOCTH OIPEACNISIOT B OTHOCHTEIBHBIX
eIMHUIIAX 110 JecsTUbaTbHOM miKane Mooca (Tabi. 1.2).

B 3Ty mkany BKIIOUEHO JECSITh MUHEPANOB C IMOCTOSHHON, U3BECTHOI
TBEPAOCTHIO (3TAJIOHBI), MPUYEM KaXKIbIH IMOCIEAYIOIUA CBOMM OCTPBIM
KOHIIOM Iiapanaet Bce npeasiaymue. [lopsakoBsiil Homep MuHepaa B 3Toi
IIKaJie ONpeJeNAeT €r0 OTHOCUTEIbHYIO TBEPJAOCTh. B MOIEBBIX yCIOBHSIX
JUIL OPHEHTHPOBOYHOTO OMNpEICICHUS] TBEPJOCTH MHHEPAIOB YacTO HC-
MOJIB3YIOT YHPOILIEHHYIO KAy, COCTABICHHYIO U3 MOJAPYYHBIX MIPEAMETOB
(tabm. 1.2).

Jlis onpeneneHus TBEPAOCTH MHHEpalla HEOOXOJUMO II0 €ro CBEKeH
(HEeBBIBETPEHHOH) MOBEPXHOCTH IPOBECTH, CJIErKa HAJaBIIMBasi, OCTPHUEM
MHUHEpajia — 3TajJoHa M3 IIKankl Mooca, HaunHas oT Oosiee Msrkux. IIpu
3TOM HE0O0XO0JMMO HaOII0aTh, KAKOW M3 MHHEPAJIOB JaeT 4epTy (MUIIeT) 1
KaKol oOcCTaBJsfeT IlapamuHy. TBepIOCTh HCIBITYeMOro MHHepajia Oynaer
BBIIIIE TIOCJIETHETO MUHepaia, AaBIIEro 4epTy, U HIDKE MEPBOTO, OCTaBUB-
miero mapanuHy. Hampumep, KambIUT M BCE NPEAbIIyNIHEe MHHEPAJbI
OCTaBJISIIOT YEPTy Ha MOBEPXHOCTH UCIBITYEMOTO MHHEpaa, a (GpJIroopuT u
BCE TOCIIEAYIONINE €ro HapamaiT. TBepIoCTh HCIBITYEMOr0o MHHEpasa
ompenenurcs kak 3,5. Ilpu onpeneneHnn TBEpIOCTH 3EPHUCTOTO arperara
ynoOHee apamnarh €ro 3epHaMH I10 3TAJIOHY IIKaJbl. TBepAOCTh OONBIINH-
CTBa MUHEPAJIOB KoJieOaeTcs B mpenenax oT 2 mo 6—7. MuHepaisl ¢ 60J1b-
IIeH TBEPAOCTHIO BCTPEUAIOTCS PEIKO.

Tao6nuna 1.2. lllkana TBepaOCTH MUHEPAJIOB

Tseproctb Munepainsl- Tpenverst Tsepnoctb
o mkaie Mooca 9TaJIOHbI o mkane Mooca
1 Tanuk I'padut msirkoro 1

KapaH/ama

2 Tunc Horots 2-2,5
3 Kanpuur BponsoBas monera 3,5-4,0
4 Dooput CTEKJI0 OKOHHOE 5,0
5 Anarur
6 Oprokia3 CTam’HOH“H o 6,0

WIJIa IBeHHAas
7 Kgapn Hanwisauk 7,0
8 Tomnas
9 Kopynn
10 Anma3z

CnaitHocTh. Cnaiinocmbro Ha3bIBaCTCsl CIIOCOOHOCTh KPHCTAIUIOB H
KPUCTaJUTHYECKUX 3E€PCH PACKAIBIBATHCS MU PACHICIUIATHCS IO OMpee-

8



JICHHBIM TJIaJKUM [apaJuleIbHBIM [UIOCKOCTSIM, Ha3BIBAEMBIM NJIOCKOCHAMU
cnatinocmu. CaffHOCTh SIBISIETCS BaXKHEHIINM JHATHOCTHYSCKUM IPH3HA-
KOM M XapaKTepHAa TOJNBKO Ui KPHCTAIIMYECKHX MUHEPANOB. JTO CBOWM-
CTBO KPUCTAJUTHYECKUX MHHEPAIIOB CBS3aHO C MX BHYTPCHHHUM CTPOCHHEM,
TaK Kak MPOSIBISICTCS B HAMpPABICHHUSIX, MapaulebHBIX Hanbolsiee ynaneH-
HBIM JpPYr OT [Jpyra IUIOCKHM CETKaM KPHCTAUIMYECKOH pelIeTKH
(puc. 1.1).

Puc. 1.1. Kpucramnyeckue pereTky HEKOTOPbIX MUHEPAJIOB: @ — MEJlb — CIIAi{HOCTh OTCYT-
CTBYET; 6 — ajMa3 — CIaiHOCTh, COBEPILICHHAS B YETBIPEX HATIPABJICHUSX; 6 — TpaduT — Criaii-
HOCTb BEChMa COBEPIICHHAS

Jlnst omHOTO W TOTO JK€ MUHEpasia Bcerja HaOiromaercs ofHa ¢opma
CHallHOCTU HE3aBUCHMO OT BHEIIHEH (OPMBbI KPHCTAIUIOB WIIM KPUCTAILIH-
YECKUX 3€peH. Paznuuaror cienyromuye BUbl CIAHHOCTH:

cnaiinocms gecema cosepuwiennan (puc. 1.2, a) — MuHEpasbl JIETKO
PACHIEIUIAIOTCS IO TUIOCKOCTSIM CIaiHOCTH Ha TOHKHE JIMCTOYKU WM Tiia-
CTHHKH (CITIO/IBI);

cnaiinocme cosepwennan (puc. 1.2, 6) — nox neiictBreM cinabbIx yia-
POB MHHEpAJ pacKaJbIBACTCSA HA TJIAJIKKUE Mapaslie/IbHbIC MTACTHHKH, KyOu-
KH U T. 1. (KQJIbLHUT, FAJINT);

a [

Puc. 1.2. Buzapl ciaifHOCTH MHUHEpAJIOB: @ — BECbMa COBEPILIEHHAs (CIII0/12);
6 — coBepIIeHHAs (KaJIbLIUT)



CRAIIHOCMb Heco6epUIeHHas — TIPU pacKosie o0pa3yroTcs OOIOMKH C
HEPOBHBIMH IIOBEPXHOCTSIMHU, IUIOCKOCTH CIIAWHOCTH PEJIKH, OOHapy>KHBa-
I0TCS C TPY/IOM (anaTuT, OJIMBUH);

CRAIiHOCMYb 6eCbMa HECOGEPUIEHHAA — TPAKTUUECKU OTCYTCTBYET
(xBapw). [Ipu ynape oOpa3yroTcs 00JIOMKH ci1y4daitHOH (OPMBL.

Hano ymerh oTiM4aTh IUIOCKOCTH CHAMHOCTH OT IpaHed KpHcTauia:
IUTOCKOCTH CIIaifHOCTH MMEIOT 00Jiee CHIIbHBIN OJIECK M CBEXHH BUII, KpOME
TOTO, MTOBEPXHOCTH CNAHHOCTH 00pa3yioT Psii MapaJUIeNbHBIX IPYT OPYTY
IJIOCKOCTEH. Y KPUCTAIUIMUECKHUX arperatoB CHAMHOCTb ONpPEAEsieTCs ISt
OJIHOTO 3€pHa, a HE B LIEJIOM JUIS BCEro oOpasia.

N3nom. Ilon uznomom MOHUMAIOT MTOBEPXHOCTH PACKOJIA, MPOIICALIYIO
B MHUHEpaJie He 110 CIIAHOCTH. PasnuyaroT cieayromue BUabI H3I0Ma:

3epHuUcCmblil — XapaKTepeH Uil MUHEPaJoB, UMEIOIINX 3€pHUCTOE CTPO-
eHue (TUIIC 3epHUCTHIHN, allaTHT);

3eMAuCmblil — TIOBEPXHOCTh W3JIOMa LIEpPOXOBaTas, Kak Obl MOKPHITA
MBITMHKAMH (KaOJIMH, TUMOHHUT);

paxoeucmotii (puc. 1.3, a) — HAMOMHUHAET BOTHYTYIO MJIM KOHIICHTpUYE-
CKHU BOJIHUCTYIO TIOBEPXHOCTh PAKOBHHBI, IIPUCYII] Yallle BCEr0 MUHEpajaMm,
JIMIIEHHBIM CIAWHOCTH (KBapll, Oma);

a 0

Puc. 1.3. Buzabl n3noma MUHEpPAJIOB: @ — PAaKOBUCTBIH (KBapIL); 6 — 3aHO3UCTBII
(poroBast oOMaHKa)

3anozucmetii (puc. 1.3, 6) — npucyi MUHepaaaM BOJOKHHCTOTO, UTOJIb-
4aToOro CTPOCHUS, MOBEPXHOCTh HM3JIOMA IOKPHITA 3aHO3aMH, OPHEHTUPO-
BaHHBIMU B OJIHOM HATPABJICHUH (POroBasi 0OMaHKa, CeJICHUT);

HEPOGHBIIl — OTINYACTCS HAIMYHUEM HEPOBHBIX, HEOIMPEICICHHO BbIpa-
YKCHHBIX TIOBEpXHOCTEN (HedeanH).

InorHocTh. ITnoTHOCTE MUHEpaoB Konebaercs ot 0,9 mo 23 r/ens.
[TnotHOCTh HamboJiee PAacHpPOCTPAHEHHBIX B 3€MHON KOpe MHHEpaJoB —
2,5-3,5 r/cv®. TIpn MaKpOCKOIMYECKOM H3yYCHHH MHHEPAIOB ILUIOTHOCT
ornpeensieTcs: IpUOIN3UTEIbHO, TyTEM B3BEIIMBAHUS MHUHEPAJIOB Ha JIa/10-
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HU. [lo TIIOTHOCTH MHUHEPAJBI MOIPA3NEIIOTCS Ha TPH TPYIIIBL: JlezKue —
1o 2,5 (rumce, cepa, ranur); cpeonue — 2,5-4,0 (Kanbur, KBapll, MOJICBbIC
LINaThl); maxcensie — 06omnee 4,0 (bapur, pyaHbIE MUHEPAJIBI).

Psiny MunepasoB npucymm oco0ble (crienugpuueckue) CBONCTBa.

Peakyusa ¢ conanoit Kucaomou. 910 CBOINCTBO XapaKTEPHO ISl MHOTUX
MHUHEpaJIOB Kjacca KapOoHaToB. Ha MuHepan kamaioT cinaObIM BOJHBIM
(5-10%-mpIM) pacTBOPOM COJITHON KUCIOTHL. Hammuue kapOboHaTtoB oOHA-
PYKXHUBAETCS TI0 BCKUIIAHUIO, T. €. TOSBJICHUIO MY3BIPHKOB YTIICKHCIIOTO Ta-
3a.

Maznumuocms — 3TO CBOWCTBO TIPHCYIIE HEKOTOPHIM KeJIe30Coaep-
KaIUM MHUHepajiaM (MarHeTUT, MHPPOTHH). [IposBiseTrcs B TOM, 9TO MH-
Hepay, o0JafalonIiii MAaTHUTHEIMA CBOMCTBaMH, OTTaJIKMBACT WIH TIPUTS-
I'MBAeT MarHUTHYIO CTPEJIKY.

BKyc — Ha BKyC OIIPEAEISAIOTCS TOJIBKO HEKOTOPhIE PACTBOPUMEBIE B BOJIE
MUHepaibl. Hampumep, 1mo BKyCy MOXHO OTJIMYUTH TallUT OT CHJIbBUHA.
[Tocneanuii — ropbKO-COJIEHBIHN U CIIETKa LIUIIIET S3bIK.

/eoiinoe nyuenpenomienue — 3T0 CBOWCTBO 0COOCHHO XOPOIIO BBIpa-
’KEHO y IPO3pavyHOil Pa3HOBHHOCTH KaJbLIMTA — UCJIAaHJICKOTO 1imara. Eciun
gepe3 HEro paccMaTpuBaTh MPH(T KHATH, TO BO3HHKAET IBOWHOE €ro
n300pakeHme.

Lllepoxosamocmp u 3cupHocms — pa3INIalOT Ha OIILYIIb XUPHBIC MH-
Hepabl (TalbK, KA0JMH) U CyXue (TOIINE), IIPU OIIYIBIBAHUH WM pacTUpa-
HUHM KOTOPBIX CO3MaeTCs OUIYIICHHWE CYXOCTH, IIECPOXOBATOCTU (OOKCHT).
[Mopomok uX Jerko CAyBaeTcs ¢ pyK.

3. ®opMbI HAXO0KIEHHSI MUHEPAJIOB B PUpPoIe

MuHnepaisl B IpUPOJIE PEAKO BCTPEYAOTCS B BUJIE OTAEIbHBIX KPUCTAII-
noB (puc. 1.4, a, 6, ) nim ux cpoctkoB (puc. 1.4, 2). Yame orn oOpa3yroT
€CTECTBEHHbIC CKOIUICHUS 3epeH WJIM KPHCTAJUIOB, KOTOPbhIE HAa3bIBAKOTCS
azpezamamu.

dopMa MUHEPANBHBIX arperaToB 3aBUCHT IVIaBHBIM 00pa3oM OT YCIIO-
BUil nx oOpasoBaHus. HamOonee THIMYHBIMM arperaTtaMmu SIBJSIFOTCS Clie-
JIyIOIIune:

3epHUCMO-KPUCMANIUYecKue — CIAraroTcsi KPUCTAJUIMYECKUMHU 3ep-
HAMHU pa3IMYHBIX MHHEPAJIOB, MHOTAAa B KOMOWHALMK C XOPOIIO 00pa3o-
BaHHBIMH KpucTaintaMu. Cpenu HUX 10 (popMe 3epeH pa3IidaioT: a) 3epHH-
CThIC — UMEIOIIIE M30METPUYIECKYI0 (popMy 3epeH (UPHUT, KAMEHHAsI COJIb,
MareeTHt) (cM. puc. 1.4, a); 6) crombuaTeie, MECTOBATHIE, BOJIOKHHUCTHIE —
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AMEIOIUE BBITAHYTYIO (popMmy (poroBas oOMaHKa, CEJICHHUT, aHTHMOHHUT,
acbect) (cM. puc. 1.4, 6); B) yemryivyarsie, JUCTOBATHIC, IUIACTUHYATHIC —
HMEIOIIHE IOCKY0 Gopmy (rpadurt, Taibk, ciaoaa) (eMm. puc. 1.4, 6);

T~
/Z///,/# "?\‘“\\’
S
L s
W arna iR s ¢

Puc. 1.4. ©opMbl KPUCTAIIIOB MUHEPAJIOB: @ — N30METpHYECKast (MarHe-
TUT); 6 — BBITSHYTasl B OTHOM HAIlpaBIICHUH (AHTHMOHHUT); 6 — BBITSHY-
Tasl B JIBYX HalpaBJIeHUAX (XJIOPHT); 2 — ABOMHHUK KPUCTAILIOB TUIICA

3emaucmele — HAIOMUHAIOT 110 BHEIHEMY BHIY PBIXJIYIO MOYBY (Kao-
JIMHUT), OOBIYHO IAYKAIOT PYKH, JETKO PacTHpalOTCs. XapaKTepHBI Ul
CKPBITOKPUCTAJUINYECKUX M aMOP(HBIX MHUHEPAJIOB;

naommple (CKPHITOKPUCTAIUINYECKUE) — COCTOSIT U3 OYEHb MEJIKHX KpH-
CTaJUIOB, BUJUMBIX TOJBKO I10JI MUKPOCKOIIOM (XaJILe/IOH);

Opy3bl — TIPENICTABIAIOT COOON HE3aKOHOMEpPHBIE CPOCTKH KPUCTAJLIOB,
MIPUKPEIUICHHBIX OJHUM KOHIIOM K 0OIIeMy OCHOBaHHUIO (TOPHBIH XpyCTalb,
kBap) (puc. 1.5, a, 6);

ufemKu — TECHO CPOCIINECS TPAHSIMH KPUCTAIIbI, BHITSHYTHIE B OJTHOM
HAalpaBJICHUH;

dendpumout (puc. 1.5, ) — 06pasyroTcst pu OBICTPOI KpHCTAIUIN3AIMN
MHUHEPAIBHOTO BEIECTBA B TOHKHMX TPEUIMHAX M Iopax Mmopoxasl. Menpuaii-
mye KPUCTAJUIBI HapacTaioT ApYyr Ha Apyra, oOpasys mpu 3ToM (OPMBEL,
BHEIIIHE HAIIOMHHAIOIINE BETOUKHU JepeBa, JiesIHbIe y30Phl Ha OKHAaX U T. .
JleHpuTHl XapaKTepHBI 1JIs1 OKUCIIOB MapraHiia, cepedpa, Mesiy;
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Puc. 1.5. ®opMbl HaXOXKACHUSI MUHEPAJIOB B IIPUPOAE: @, 6 — APY3bI KPH-
CTaJIOB THUIICA M KBApPL@; ¢ — JCHIPUT MapTaHIIEBBIX COSIHHCHHUN Ha U3-
BECTHSKE; 2 — CEKPELUsT; 0 — XKe0J1a; e — INapPOBHIHbIC KOHKPCLIUH;

c — IOYKOBUTHBIE HATCUHBIE (POPMBI

001umul — OKpyTIble 00pazoBanus (10 10 MM B TIONIepeyHNKE) KOHIIEH-
TPUIECKU-CKOPIIYTIOBATOTO CcTpoeHUs. OOpa3yroTcs NpH HAKOMJICHUH MHU-
HEpaIbHOTO BEUIECTBA BOKPYT IMECUYMHOK MM OPraHWYECKHUX OOIOMKOB
(TMMOHUT, OOKCHT);

ceKkpeyuu — TOJOCTH B FOPHOM MOPOJAE OKPYIJION MM HENPAaBUIBHOM
(OpPMBI, YaCTMYHO WJIM TOJHOCTHIO 3allOJIHEHHBIE MHHEpAJIBHBIM Bellle-
ctBoM (puc. 1.5, 2, 0). Poct cekpennu nmpoucxoauT oT nepudeprn K 1eH-
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Tpy. KpymHble cexpenuu ¢ ocTaBIIelCs B CEpeMHE IMyCTOTOW HA3BIBAIOTCS
arceodamu (cm. puc. 1.5, 0). Cekperuu 10 10 MM B namMeTpe Ha3bIBAIOTCS
MUHOANUHAMU,

KOHKpeyuu — MapOBHU/IHbIE WM OBAJIbHBIE 00pa30BaHMsl OOBIYHO paju-
aNBHO-JIYYHCTOTO cTpoeHus (cM. puc. 1.5, e). OOpa3yloTcs myTeM OTIOoXe-
HUSI MHHEPAJIBHOTO BELIECTBA BOKPYI KaKOro-JIMOO LIEHTpa KPHUCTaLIM3a-
uuH. Poct MHHepanbHOTO BelllecTBa MPOUCXOMUT OT LIEHTPa K MepudepuH.
Pasmep camblil pa3iauuHbIil — OT HECKOJIBKUX MUJUIMMETPOB 10 HECKOIBKUX
MeTpOB B muamerpe. B Bume KoHKpenmii BcTpedaroTcs Gpochopur, Mapka-
3UT;

Hameunvie Hopmpl MUHEPATHHBIX BEIIECTB (CTAJIAKTHTHI, CTAJIATMHUTHI,
MOYKOBUHBIE (OPMBI, cM. puc. 1.5, oic) 0Opa3yloTcss B IMyCTOTaX TOPHBIX
MOPOJI 3a CYET HENPEPBIBHO MOCTYMAIOMIMX [UIUTEIBHOE BpeMs KOJUIOH-
JIANTbHBIX pacTBOPOB. B HaTeuHbIX (hOpMax BCTPEUAIOTCS MUHEPAJbI JTUMO-
HUT, XaJIICA0H, KAJIBIUT, MAJIAXUT U OP.

Kpome yka3aHHBIX BbIIe (JOpM MHHEpasibl 00pa3yloT Ha MOBEPXHOCTH
TOPHBIX TOPOJ TOHKHE TUICHKH, HA3bIBAEMBIC 8blYGEMAMU 1 KOJIEMaMU.

4. OnpeneieHne HA3BAHUSI MUHEPAJIOB

OmnpenencHre MUHEPAIOB OCYIIECTBIICTCS HA OCHOBE U3YUCHUS U OITHU-
caHus X (U3UYECKUX CBOMCTB W (hopM HaxokaeHHWs B mpupone. [Ipexme
Bcero oOpamaercss BHHUMaHHEC Ha TBEPAOCTh KaK BEIUYHUHY TOCTOSHHYIO
JUTS OOJIBIIIMHCTBA MUHEPANIOB, HE 3aBUCSIIYIO OT pa3MepoB oOpasla WIH
KPYITHOCTH €ro 3epeH B nopozae. [lo TBepaocTn Bce MUHEpabl pa3OUTHI Ha
ceMb rpynn (cM. moapasn. 4.1). B ciaydae eciii MUHEpasl UMeeT HEMOCTOSH-
HYIO TBEPIOCTh, IPU ONPEACTICHUH HY)KHO OpaTh MaKCUMAIbHYIO JJIS JaH-
HOTO MHHEpasia. B kakmoit rpymnmne MUHEpaJIbl 0OBEIUHSIOTCS 10 OJIecKy B
HeOOoJIBIINE TOATPYIIIHI, TAE KaXKIbIH NMEET ONpeIeIeHHBI HOMEp, TIPOTHUB
KOTOPOTO yKa3zaHbl HamOoJiee XapakTepHBIE NMPH3HAKH, OTIMYAIOIINE TaH-
HBIIL MHHEpan OoT Apyrux. Hampumep, TBepiocTh MHHEpana onpeesicHa
paBHO# TpeM. CienoBaTenbHO, MHHEPAJI OTHOCHTCSI KO BTOPOH Ipymie Mo
TBEPAOCTH, T. €. K TPYIIIE C TBEPAOCTHIO 2—3.

3arem ompenensercs Oyneck MuHepana. [ 5Toro HeoOXoAMMO HaiTH
CBEXXYIO MOBEPXHOCTH packosna. JomycTum, Oneck MHHepalla CTEKJISTHHBIMH.
Obpamaemcs k moarpyme | rpynmst || (MrHEpanbl co CTEKISTHHBIM | TIep-
JaMyTPOBBIM OJieckoM). B 3T0if moarpymme umeercs msate HoMepos (27, 26,
25, 11, 13), kaxmoMy U3 KOTOPHIX NPHCYIIE TO WIH HHOE OIPE/ICICHHOE
cBoicTBO. Haxoaum, 4to onpenenseMblii MUHEpaJl BCKUIIAET MOJ AEHCTBU-
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eM CJ1aboi COJITHON KUCIOTHI. MUHEpa ¢ OIOOHBIMU CBOWCTBAMHU UMEET
nomep 13. Jlanee nepexoaum K mnojapaszaeny 4.2, B KOTOpOM MUHepajbl pac-
npenesieHbl M0 MUHEPAIIOTUYECKUM KJlaccaM, U MOJA 3TUM HOMEPOM Haxo-
JIUM, YTO 3TO KanbuuT. ONpeaenuB BCe OCTAIbHBIE CBOWCTBA MUHEpaja Mo
cXeMe, YKa3aHHOU BBIIIC, YOSKIaeMCsl B MPABIIIBHOCTH ONPEACICHUS.

4.1. Kiiou k onpeaesieHHI0 MUHEPAJIOB

I. MuHepaJbl ¢ TBEPAOCTHIO 10 2 BKIIOYHUTEIbHO.

1. C memannoeuonvim 6neckom:

magkaeT pyku, He THOOK — Ne 1.

2. Co cmeKknaHHbIM UNU WETIKOGUCIbIM O1€CKOM.

CHallHOCTb BecbMa COBEpPLICHHAs, IUIACTHMHKU CHAWHOCTH XpYIKHE.
Bo3MosxeH BOIOKHUCTBIN U MeTKOKpucTaundeckuit — Ne 15.

3. C srcupnvim 6neckom:

a) MBUIBHBIH Ha o1ynb — Ne 23;

0) >KEeNThIH, XPYIKHUH, U3JI0M PaKOBHCTBIN — Ne 2.

4. Mamoewuii.

OeIbIiA, 3eMIIMCTHIH, IPH HAMOKAaHWH B BOJIE TutacTudeH — Ne 24,

1. MuHepaJsl ¢ TBEPAOCTHIO OT 2 10 3 BKIIOYHTEIbHO.

1. Co cmexnaunvim unu neparamympogoim d1eckom.

a) 3eJICHBIH, CIIOJONOAOOHBIN, JINCTOYKM MO CINAHHOCTH THOKHE, He
ynpyrue — Ne 27;

0) YepHBIH, pacIIeIUIICTCS Ha TOHKHE YIPYTUe TUCTOUKH — Ne 26;

B) CBETJIbIH, pacIleIIsIeTcs] Ha TOHKUE yIpyrue JucTouku — No 25;

T') coJieHbIif Ha BKyc — Ne 11;

1) BCKUTIACT OT COJISTHOM KHCI0ThI — Ne 13,

I11. MuHepaJsbl ¢ TBepAOCTHIO 0T 3 10 4 BKIIOYUTEIbHO.

1. C memannuueckum éneckom:.

30JIOTHCTHIH, YepTa 3eeHoBaTo-uepHas — Ne 4.

2. Co cmeKnAHHBIM WU REPIAMYMPOBLIM OIECKOM:

a) (hMOIeTOBBIN, 3eNEHBIN, TOy00H, MPO3padHbIil, KyOUKU-KPHCTAIUIBI —
Ne 12;

0) Oenblii, royOOH, coBeplIeHHas CHAaHOCTb, MPaMOPOBHIHBIN, He
BCKHIIAET C KUCIOTOH — Ne 16;

B) BCKHITAET OT COJITHOM KUCIIOTHI B TTopotke — Ne 14,

1V. MuHepaJbl ¢ TBEPAOCTHIO OT 4 10 5 BKIIOYUTEIbHO.

1. C orcupnvim unu cmeknanupim éneckom.

JKENITHIN M 3eJIEHOBATHIH, Mpo3padnbid — Ne 17.
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2. C Mamogvim unu ciadoHcupubvim 61ecKom:

Oypblii, HENIPO3payHbIi, IPY TPEHUH KYCKOB OLIYILAETCS 3alrax ¥OKeHOH
kocty — Ne 18.

V. MuHepaJsbl ¢ TBEPAOCTHIO OT 5 10 6 BKIIOUNTEIBHO.

1. C memannuueckum unu Mamoewvim 01eCKOM:

a) yepTta uepHas, MarHuTeH — Ne 8;

0) uepta xenro-Oypas — Ne 10;

B) uepTa BUIITHEBast — Ne 7,

2. C HCcupHbIM UnU WeIKOBUCHbIM ONIeCKOM:

a) Oeck TyCKJIBIH, mpocBeunBaeT — Ne 9;

0) 6neck xupHBIH — Ne 33;

B) UepTa 3eJIeHOBaTas HIIH Oypasi, N3JI0M 3aHO3UCTHIH — No 22.

3. Co cmeKknsanHbIM O71eCKOM:

a) TEMHO-3€JICHBIH, YePHBIN, uepTa cepo-3eseHast — Ne 21;

0) cepblii, MEPETMBACTCS B CHHE-TOIYOBIX U 3€JICHBIX TOHax — No 32;

B) 3€JICHOBATO-CEPBIH, JKENTOBATO-3€NIeHbI, uepTa cBeTnas — Ne 29;

T') XKENTOBATHI}, PO30BBIl, MACO-KPACHBIH, MPAMOYTOJIbHBIE 0OJIOMKH IO
cmaiigoctr — Ne 28;

) OEIBIiA, KOCOYTONBbHBIE 00IOMKH 110 criaitHocTH — Ne 30;

€) cepblif, TEMHO-CEepBIif, KOChIe YIJIHI 110 criaifHocTH — Ne 31.

VI. MuHepaJsbl ¢ TBEPAOCTHIO OT 6 10 7 BKIIOYHATEIBHO.

1. C memannuueckum oneckom:.

KyOHuecKHe 30JI0THCThIC KPUCTAIUIBI, yepTa yepHas — Ne 3.

2. C HcupHsIM unu CmeKnAHHbIM O1eCKOM:.

a) CIaifHOCTh OTCYTCTBYET, OJIECK >KHUPHBII Ha W3JI0OME, CTCKJSIHHBIA Ha
TpaHsX, U3JIOM PaKOBUCTHIN — Ne 5;

0) OyTBIIIOUHO-3€JIeHbI, MeNKKe 3epHa B nopoje — Ne 19.

VII. MuHepaJbl ¢ TBepAOCThIO CBbILIE 7.

1. Co cmexnannvim 61eckom:.

a) TBEPIOCTh 9, KpUCTALTbI 00YOHKOBUAHBIC — Ne 6;

0) TBepIOCTH 8, coBepIeHHast craitHocTh — Ne 20.

4.2. XapakTepucTHKA MIHEPAJIOB

1. I'padmr (C). Teepoocms — 1; 6neck — METAJUIOBUIHBIN; Ygem — OT
CTaJBbHO-CEPOTO JI0 YEPHOTO; YBEHl Yepnibl — CEPOBATO-UECPHBIH, OnecTs-
Ui, cnaiiHocme — BECbMa COBEPILICHHASI B OJHOM HAIPABICHUU; U3IOM —
MEIKO3EPHUCTEIA. B mpupone BcTpewaeTcs B BHAE JTHCTOOOpAasHBIX M
YenryiJaTelX IUIOTHBIX MacC B KPUCTAIIMYECKMX CIAaHIAX M THeicax.
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Inomnocme — 22 v/em®. Juaznocmuueckue npusnaku — XUpHbIA Ha
OIyTb, MTAYKAET PYKH, muileT Ha Oymare. Krace — camoponnsie. IIpouc-
X0xcOeHUe — MarMaTUYecKoe, ITHEBMATOJIUTOBOE, MeTaMOop(pHUUECKOe.
Ilpumensiemca Tpu TPOU3BOJACTBE KapaHJallel, MUIABUIbHBIX THIJIEH,
AEKTPONPUOOPOB U JIp.

2. Cepa (S). Teepdocmsv — 1,5, 6Oneck — >XUpHBIH, NPOCBEUUBACT;
ueem — XENTbIN; yeem uepmol — ClaObI CBETIO-XKENTHIN; cnaiinocmy —
HECOBEPILUEHHAS; U3/10M — PAKOBUCTHIH, 3aMIMCTHIN. B nipupone BcTpeuaet-
sl B 3EMJIMCTBIX HATEUHBIX Maccax U kpucramwiax. Ilnomunocms — 2,0 r/em’,
Juaznocmuueckue npuznaxu — MSATKUH, JKENTHIA W 3€JI€HOBATO-OYpBIH
uget. Ilpu Tpenun anexrpusyercs, roprouunil. Knace — camoponusie. IIpo-
ucxoxcoeHue — TIPHU pacliajic CEPHOKUCIBIX COCTUHEHHWH B TIPHCYTCTBUHU
OpraHMYeCKHUX BEIIECTB; IPH BO3TOHKE B Kparepax BYIKaHOB. Ilpumens-
emcs B pe3MHOBOM, XUMUYECKOM MPOMBIIIIIEHHOCTH, B MEAUIIMHE, HIEKTPO-
TEXHUKE, ISl OCIICHUs TKaHCH.

3. Mupur (FeS,), cepHblii Kom4enaH, Kele3HbId KomdenaH. Teep-
docmb — 6-6,5; oneck — CUIbHBIA METaJUIMYECKUM; U8em — COJIOMEHHO-
JKENTBIN, 30JI0TUCTBIN; Heem uyepmupl — 3€J€HOBATO-UYEPHBIA WM YEPHBINH;
CnaitHocmb — BECbMa HECOBEPIICHHAS, U3/10M — HEPOBHBIIN, PAKOBUCTHIN.
B mpupone BcTpewaercs B BHIAC IUIOTHBIX MM 3€pHUCTBIX MAacc H XO-
pomro 0o0pa30BaHHBIX KPUCTAWIOB KyoOwdeckoit ¢opmel. Ilnomnocme —
4,9-5,2 r/em’, Juacnocmuyueckue npuzHaku — OT XAJIBKOIIMPHUTA OTIHYA-
€TCS COJIOMEHHO-)KENTHIM IIBETOM, BBEICOKOM TBEPIOCTHIO M (HOPMON KpH-
CTAJUIOB CO INTPUXOBKOH Ha rpassx. Knacc — cymsdunsl. IIpoucxostcoe-
Hue — THUIPOTEPMAILHOE, OTYACTH MarMaTH4YecKoe, MeTaMop(duueckoe,
ocanouHoe. Ilpumensemces npu NPOU3BOACTBE CEPHON KUCTOTHI.

4. Xaaskonuput (CUuFeS,), menusiii xomuenan. Teepdocmv — 3,54,
Os1eck — CWIBHBIH METAJUIMYECKUN, MHOTJA C PaJyKHOW MO0eKaIoCThIO;
yeem — JIaTyHHO-KENTBIN, 3€JIEHOBATO-30JI0TUCTHIH; yeem uepmol — 3eie-
HOBAaTO-YEPHBIN; CHAHOCMbL — HECOBEPIICHHAS; W310M — HEPOBHBI.
B mpupozne BcTpedaeTcs B BUAE IDIOTHBIX MAacC B THAPOTEPMANBHBIX JKHATAX
1 BKpaIieHHs B MarMatudeckux nopoznax. Ilnommnocmse — 4,1-4,3 r/ens.
Juaznocmuyeckue npusHaku — XapakTepHa CHHSAS WIH PO30BaToO-
¢uonerosas modexanocTs. OT MUPUTA OTIMYACTCS IO TBEPAOCTH H IIBETY.
Knacc — cyneunsl. Ilpoucxoscoenue — TpenMyYIIECTBEHHO THIPOTEP-
MaJbHOE, PeXe Marmaruueckoe, metamopduueckoe. Ilpumensemces xax
ChIpbe ISl MPOU3BOJICTBA ME/IH.

5. Kapu (SiO,), npo3pauHblii — TOpHBIA XpyCTanb, (UONETOBBIA —
aMETHCT, YepHBIH — MOpUOH. Teepdocmsb — T; 6ieck — CTEKISIHHBINA Ha Tpa-
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HAX KPHUCTAJUIA, KUPHBIH — Ha U3JIOME; #eem — Oenblii (MOJOYHBIN), TBIM-
YaThli, PO30BBIN, OCCIIBETHBIN, YCPHBIH; Ueem uepmol — HE IACT, chali-
HOCmb — BECbMa HECOBEPIIICHHAS; #3/10M — PAKOBUCTHIA. B mpupone BeTpe-
4aeTcs B BUJIC. 3EPHUCTHIX arperaTtoB M CIUIOIIHBIX MacC (SKWJIBHBIA KBapII),
KPUCTAJUTUYCCKUX 3€PEH B TOPHBIX MOPOJAaX, HATEYHBIX 00pa3oBaHUI WU
xenBakos. Ilnomuocms — 2.6 v/cv’. Jluaznocmuueckue npusnaku — oTi-
4aeTcsl XapaKTepHOW (OPMOU M TBEPJOCThHIO B IUIOTHBIX arperarax, OTCYT-
CTBUEM CHANHOCTH, PaKOBUCTHIM U3110MOM. Knacc — okucisl. IIpoucxoac-
OdeHue — MarMaTW4ecKoe, MEerMaTUTOBOE, THIPOTepMalbHOE, OCaI0vHOE,
Metamopdudeckoe. Ilpumenaemca B ONTHKE, PAAUOTEXHHUKE, FOBEITHPHOM
Zierie, U CTPOUTENFHBIX paboT M MPOU3BOACTBA CTEKIIA.

6. Kopyuna (Al,O3), kpacHast pa3sHOBUIHOCTH — PYOHH, MEIKO3EPHUCTASI
TEMHasi Pa3HOBHIHOCTh — HaXIaK. Teepdocmo — 9; O1eck — CTCKIISTHHBIN;
yeem — ronyOOBaTHIN, CUHMH, OYpbIA, CepBId; yeem uepmvl — HE JACT,
CRAiiHOCMb — HECOBEPIIICHHAS; U3/10M — HEPOBHBINA. B mpupojie BCTpedaeT-
Csl B BUJIC CIUIONIHBIX MEJIKO3EPHUCTHIX MACC B POCCHIMAX, TUIACTHHYATHIX U
60ueHK000pasHEIX KpucTamnos. Ilnomnocms — 3,9-4,0 v/ev®. Juazno-
cmuyecKue npuzHaku — BbICOKas TBepAocThb. Knacc — oxucinel. Ilpouc-
X0o#cOeHUue — KOHTAaKTOBO-MeTaMopduaecKoe, pexe marmarudeckoe. Ilpu-
Menaemca. HAKAAK — Kak aOpa3uBHBIN Matepuain. [Ipo3padnsie pasHOBUI-
HOCTH — pyOuH 1 candup — AparoneHHbIe KaMHH.

7. Temarur (Fe,O3), kpacuslii xene3usk. Teepdocmv — 5,5; oneck —
METAJNIMYECKUN Y KPUCTANIMYECKUX PA3HOCTEH, METAJUNIOBUAHBIA C CHUHE-
BaTBIM OTJIIMBOM, MAaTOBBIM y 3eMIIMCTBIX Pa3HOCTEH; ygem — OT KpacHO-
Oyporo 10 J>ENe3HO-YePHOTO; W6em uepmyl — BUIIHEBO-OYpHIH; chaii-
HOCMb — BECbMa HECOBEPILCHHAS, U3/10M — PAKOBHUCTHINA WM 3EMIIUCTBIM.
B mpupone BcTpeuaeTcs B BHAC IUIOTHBIX CIIAHICBATHIX, OOJUTOBBIX HIIH
3eMIIMCTBIX Mace U wiactoB. Ilnomnocms — 4,9-5,3 r/em’. Juaznocmuue-
CKUe npu3Haku — BUIIHEBO-KpacHas u Oypas ueprta. Kiacc — OKHUCIBL
Ilpoucxoxncoenue — meramopduueckoe, THIPOTEPMAITBLHOE, PEKE BYJIKAHU-
geckoe (MPOAYKT BO3TOHKH). IIpumensemcsa Kak BBICOKOKaueCTBEHHAs
JKeJe3Hasi pyJa.

8. Marnerur (Fe,0O3 - FeO, wan Fe;0,4), MarautHblif sxenesusk. Teep-
docmb — 55-6,0; éneck — meramnnmyeckuil (y KPHCTaJUIOB), MaTOBBIH;
ueem — KENE3HO-YEPHBIN; Yeem yepmol — YEPHBIN, CRAIHOCMb — BECHMa
HECOBEPIIICHHAS; U3/10M — B KPUCTAIJIAX PAKOBUCTHIH, B CILIONIHBIX Maccax
3epHHUCTHIA. B mpupone BCTpedaeTcss B BUJAC IUIOTHBIX WM 3EPHUCTHIX
Macc, BKpPAIUICHUH B MarMaTUYeCKUX TOPHBIX mopoaax. Iliomuocme —
4,9-52 r/er’. luaznocmuueckue npusnaKu — XapakTepeH MarHHTHBIMH
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CBOHCTBaMU (IEHCTBYET Ha CTpenky kommaca). Knacc — oxuciel. Ipouc-
X0JcOeHUe — MarMaTu4ecKkoe, MeTaMop(pUUECKOe, PEKe THIPOTEPMAIBLHOE.
Ilpumensemcsa xak BHICOKOKau€CTBEHHAS JKeJie3Has pya.

9. Onau (SiO; - NH,0). Teepoocms — 5,5-6,0; daeck — KUPHBI, TYCK-
JIBIA, UHOTZIA CITa0OCTCKIISIHHBIN, #6em — OCJbIil, JKENThIA, CephIil, CHHUM,
OypbIii, MPOCBEYMBACT, MONYNPO3PAYHBIA, OCCIBETHBIN; uUgem uepmovt —
OCIBIi WM HE JJACT; CHANHOCHb — BECbMa HECOBEPIICHHAS, U3/10M — PAKO-
BUCTHIN. B mpupose BcTpedaeTcss B BUAC INIOTHBIX HATEYHBIX 00pa30BaHUI
B TpemMHax u mycrotax. Ilnomuocme — 2,2-2,3 r/em’. MMuaznocmuueckue
npusnaku — aMOP(QHBIA, KPUCTAIUIOB HEe 00pa3yeT, W3JIOM DPaKOBHCTHIMH.
Knacc — Bomubie oxucisl. Ilpoucxoscoenue — ocanodnoe (TIPOAYKT XUMH-
YECKOTO BBIBETPHBAHUS CHIIMKATOB M OCAXICHHS B BOJOEMax), THAPOTEP-
ManbHoe. Ilpumensiemcs G1aropoIHBIN OMa — MOJICIOYHBINA KAMCHb.

10. Jlumonur (Fe,O3 - NH,0). Teepoocms — 1-5,5; 6neck — MaTOBBIH,
METAIOBUIIHBIH; #6em — pHKaBO-)KENTHIH, Oypbld, TEMHO-OYpHIH; ysem
yepmel — KENTOBATO-OypBIA; cRAHOCMb — BeChbMa HECOBEPIICHHAS, U3-
Jlom — 3eMITUCTBIN. B mpupoje BcTpevaercs B BUJE TUIOTHBIX CKOPJIYIOBa-
TO-3CPHUCTBIX, HO3/PECBATHIX, 3EMIIMCTBIX MacC WJIA HATEYHBIX (OpM.
IThomnocms — 3,6-4,0 r/em’. Juaznocmuueckue npusHaku — pxraBo-
xkenrtas yepra. Knace — BonHble okucibsl. Ilpoucxoscdenue — ocaiouHoe
(TIPOIYKT BBHIBETPUBAHUS JKEIE30COMEPIKAIMX MUHEPAIOB; MOPCKHE, 03€p-
HBIC ¥ peuHble ocanku). Ilpumensemcs Kax xenesHas pyma.

11. Taaur (NaCl), kamenHas conb, moBapeHHas coib. Teepdocmb —
2,5; 6neck — CTEKIITHHBIN, KUPHBIN, yeem — OeibIii, OECIIBETHEIN, CHHEBA-
TBIH, PO3OBBIH, CEPBIN; Ysem uepmol — OCIBIN; CRAlHOCMb — COBEPLICHHAS
10 TPEM HampaBlICHUsIM; #3/10M — HET. B npupoje BcTpevaercs B BUAE ILIa-
CTOB W IITOKOB, B BHUJIE 3€PHHUCTHIX, PEKE IIIOTHBIX Macc. Ilnomuocms —
2,1-2,2 v/em’. luaznocmuueckue npu3HaKu — COJICHBIH Ha BKYC, COBEp-
IICHHAsl CIIAWHOCTh MO TpeM HampasieHusM. Knacc — ranounst. Ilpouc-
Xoxcoenue — 0cafouHoe (XUMUIECKUH 0CalOK MOPCKUX JIaryH U 3aJIUBOB).
Ilpumenaemca B NULIEBOM, XUMUYECKONW, METAJNIypPrU4€CKOH U KOKEBEH-
HOM NPOMBIIJIEHHOCTH.

12. ®awopur (CaF,), miasukoBslii mmar. Teepdocms — 4; 6neck —
CTEKJITHHBIN,; #8em — (HUONETOBBIA, KENTHIN, 3€JCHBINH, PO30BBHIH, pexe
MIPO3pavyHbIid, OCCIBETHBIN; UGem uepmol — OCNbBIN; CHAlHOCMb — COBEP-
LIEHHAs B YETHIPEX HANPABIICHUSX; U3710M — HET. B ipupoie BcTpedaercs B
BUJIE OTAEIBHBIX KPUCTAIOB CPEAM OCAJOUYHBIX MOPOJ, 3€PHHUCTHIE CKOI-
JMeHHs B PYAHBIX Kumax, apyssl. Ilnomnocms — 3,0-3,2 r/em®. Juazno-
cmuyecKue RPU3HAKW — OTIIMYACTCS MO clIaboMy CTCKJISSHHOMY OJIECKy,
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crnaitHocTu U TBepaocT. Knacc — ranouasl. Ilpoucxoscoenue — runpotep-
MajbHOE, ITHEBMATOJIUTOBOE, MermatutoBoe. Ilpumensemea B MeTaiyp-
TMYECKOW ¥ XMMHUUYECKOH TPOMBIIUICHHOCTH, ONITHKE (OECIIBETHBI).

13. Kagpuur (CaCOj;), mpo3payHas pa3HOBHIHOCTb — HCIAHACKHNA
uimat. Teepoocme — 3; 6reck — CTEKIITHHBIN, TIEPIIaMyTPOBEIiA; yeem — Oe-
JIBIH, CEpBIH, JKEeNTBIH, roiy0oii, OeCBETHBIN, MPO3PaYHbIH MIM POCBEYH-
BAaIOIWA; Yeem uepmul — OCTbIN; CRAHOCMb — COBEPIICHHAS 10 TPEM
HaTpaBJICHUAM; u310om — HeT. B mpupone BcTpedaeTcss B BUAE IUIOTHBIX U
3epHHUCTHIX Macc, HATEUYHBIX 00pa30BaHMA, a TakKe KPUCTALIOB Pa3HOO0-
pasuoro Buna. Ilnomnocms — 2,7 r/em’, Juaznocmuueckue npusnaku —
COBEpIIEHHAS CIIAHHOCTH MO poMO037py, Manas TBEPAOCTh, BCKHIIAET OT
JeHCcTBUS pa30aBICHHON COJITHON KucnoThl. Knacc — xapoonatel. Ilpouc-
Xo0jcoenue — 0CaJlOYHOE (XUMHYECKOE M OPraHMYEeCKOe), THUIPOTEpPMallb-
Hoe, Meramopduueckoe. IIpumensemcsa s TPOU3BOJCTBA U3BECTH, a
MpO3payHble Pa3HOCTH — B ONTHKE JUIS M3TOTOBJIECHUS MOJSPH3ALUOHHBIX
pudOpOoB.

14. Tonomut (CaMg(COs),), ropekuii wmat. Teepdocme — 3,5-4,0;
On1eck — CTEKISIHHBIN, MHOT/A TEpiIaMyTpOBBIH; yeem — OEJbIHA, JKENTbIH,
Cephlii; yeem uepmovl — OCNBIA; CRAUHOCMbL — COBEPIICHHAS IO TPEM
HaTIpaBJICHUSAM; u310M — HeT. B mpuponme BCTpedaeTcss B BHIE IUIOTHBIX
MpPaMOpPOBHIHBIX MaccC, IUIACTOB, JIMH3, THE3[ B OCAaJOYHBIX IOpPOJax.
IThomnocms — 2,8-2,9 r/ems. Jluacnocmuyueckue npuzHaKu — BCKATIAET OT
COJITHOM KHUCIOTHI B mopomike. Krnacc — xapoonatsl. IIpoucxoicoenue —
ocafouHoe (IPOIYKT TOIBOTHOTO MPeOOPasOBaHUS H3BECTHIKOB M XHMHIE-
CKHI 0CaJIOK MOpeii), THapoTepMabHOe, MeTamopudeckoe. Ilpumensemcs
KaK CTPOUTEJILHBIM KaMeHb, OTHEYIIOPHBI MaTepual, (iroc, arpopyaa.

15. Tume (CaSO, - 2H,0), nerxmii mmar. Teepdocmb — 2; Oneck —
CTEKJISIHHBIH, TepJaMyTpOBBIH, LIEIKOBUCTBIH Yy BOJIOKHHUCTBIX pPa3HO-
CTeii; yeéem — OCCUBETHBIN, OCIbIA, PO30OBBIH, JKENTHINA, CEPHIN; Heem uep-
mol — Oenblil; chaiimocmb — BECbMa COBEpIIEHHAsT B OJHOM HaIlpaBlie-
HUU; U310M — 3aHO3UCTBIN — Y BOJOKHUCTBIX Pa3HOCTEH, CTYNEHYAThIH — y
IUTAaCTHHYATHIX pa3sHOCTEeH. B mpupome BcTpeyaercs B BUAE IUIOTHBIX M-
KO3EpHUCTHIX MAacC, OTHENBHBIX KPUCTAJUIOB, YacTO B BHJE JBOIHHKOB,
npy3. Ilnomnocms — 2,3 r/em’. Juaznocmuueckue npuznaku — BeCcbMa
COBEpINICHHAsT CIIAWHOCTh B OJHOM HAMpaBJICHHH, Mayas TBEPAOCTh (uep-
turcst Horrem). Knace — cynbdatel. IIpoucxoscdenue — ocanodtoe (Xumu-
YEeCKUil 0CaJIoK MOpEeH, IMPOMYKT THIpaTalluil aHTHJPUTA, OKUCICHUE CYJlb-
¢bunoB u cepol). Ilpumensemca B CTPOUTENBCTBE, MEHUIIIHE, XHUMHUUCCKON
MPOMBIIICHHOCTH, KaK y100peHHe, M0/IeNI0OYHbIH KaMEHb.

20



16. Aurugpur (CaSQ,), OGespommsiii mmmar. Teepoocms — 3-3,5;
O1ecKk — CTEKIISTHHBIN, WHOTIA MEPIaMyTpPOBBIN; yeem — OCCUBETHHIN, ce-
pBId, Oenblif, TOIyOOBATHIN, KEITOBATHINA, yeem uepmol — OCNbIA; cnai-
HOCMb — COBEpILICHHAS 110 TPEM B3aMMHO TEPICHIUKYJSIPHBIM HaIpaBiie-
HUSIM; U3/10M — 3¢PHUCTHIN. B mpupoje BcTpevaeTcs B BUJEC TUIOTHBIX MEJ-
KO3EPHHUCTHIX (MPAaMOPOBHUIHBIX MACC) KEIBAKOB, MIPOKHUIOK B OCATOYHBIX
nopozax. Ilnomnocms — 2,8-3,0 r/eM®. [Juaznocmuueckue npusnaxu — s
OTIIMYHME OT THIICA HE apanaeTcs HOTTeM, B OTIMYHE OT KaJbIIUTa HE BCKH-
naet ¢ kucnorot. Knace — cynbdarsr. IIpoucxoscdenue — ocanounoe (Xu-
MHYECKHH OCAIOK APEeBHUX Mopeit). Ilpumensemca B POU3BOJICTBE CEP-
HOW KHCIIOTHI M CIIEIIHATBHOTO [IEMEHTA, KaK ITO/ICJIOYHBIH KaMEHb.

17. Amarur (Cas - (F, Cl, OH) - (PO,)3), ¢prop-anaTtur u XjIop-amnaTur,
ruApoKcu-anatut. Teepdocme — S5; 6neck — Ha TpaHsIX CTEKJSIHHBIN, Ha U3-
JIOME YXUPHBIN; eem — OCCIIBETHBIN, 3€JICHBIH, JKEITOBATHIN, OCIbINA, CHHE-
BaThIi M Oypo-3eNeHblil; yeem uepmul — OCNbIA; cnaiinocms — HECOBEP-
IIICHHAS; U3/10M — HEPOBHBIN, PAKOBUCTHIN, 3epHHUCTHIA. B mpupoe BeTpe-
YaeTcs B BHUJIC 3EPHUCTHIX (CaXapOBUIHBIX) MACC MU BKPATUICHHUMA, METKHX
¥ KPYIHBIX KpucTamios. [lnomuocme — 3,2 r/em®. [Juaznocmuueckue npu-
3HaKu — XPYUKHUH, TBEPAOCTH 5, 00pa3yeT OOBIYHO 3EPHUCTHIE MAaCCHI.
Knacc — docdarel. Ipoucxorcoenue — marmaTudeckoe, MeTamopdude-
CKoe, ITHEeBMAaToNMuTOBOE. IIpumensemcsa B TIPOU3BOJCTBE MHHEPATBHBIX
(pocthopHBIX) yIOOpEHHIA.

18. ®ochopur (3Ca3(PO,), - CaCO; - Ca(OH, F),) (mo cocraBy 6iu-
30K K alaTUTy ¢ pa3iiuuHbIMK npumecsimu). Teepoocms — 2-5; dneck — ma-
TOBBIH, CIA00KHUPHBIN; Weem — TEMHO-CEpbId, OJEeTHO-KEITHIH, CepbIi,
OypbIii; yeem uepmuvt — CaObIil CEPBIN; CHAHOCMb — BECbMa HECOBEp-
LICHHAS, U3/10M — 3€MIIUCTHIN, HEPOBHBIM, Iy4YUCTHIA. B mpupone Bctpeva-
eTCsl B BHJC KCIBAKOB U KOHKPEUHWH, MEIKO3CPHUCTBIX, 3EMIIHCTBIX M
HATEYHBIX MACC, IUIACTOB B TJIMHAX, W3BCCTHSAKAX, mecyanukax. Iliom-
nocme — 3,2 r/eM’. [luaznocmuueckue npusnaxu — XapakTepHb KeIBAKH,
KOHKPELUH PagiaIbHO-TydHUCTOTO CTPOCHHS, IPH TPEHHH KYCKOB 3amax
s»oKeHoM koctu. Knace — ¢ocoarsl. Ipoucxoscoenue — ocanounoe (Ono-
TeHHOE W XuMH4eckoe). Ilpumensemcs B TIPOW3BOICTBE MHHEPATBHBIX
ynoOpeHuit.

19. OmuBun (Mg, Fe), [SiO4]), nepumor. Teepoocmv — 6,7-7,0;
01ecK — CTCKIISIHHBIN, )KUPHOBATHIHN; H6em — OJIMBKOBO-3€JICHBINH, OYTHIIOY-
HBIH, OypoBaTbIil, NPO3payuHbIil, IPOCBEUNBAIOLINH; Y6em uepmol — HE Ja-
eT; chaiihocmp — HECOBEPILICHHAS; U3/10M — HEPOBHBIA. B npupone Bctpe-
YaeTcs B BHUJE CIUIONIHBIX 3CPHUCTBIX MaccC, 3epeH B mopoxe. Iliom-
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nocms — 3,3-3,4 r/em’, Juaznocmuyueckue npuU3HAKU — SKEITOBATO-
3€JICHBII IIBET, 3EPHUCTHIC MACChl M OTJACIBHBIC 3€pHA CO CTCKISHHBIM
oneckoM. Knacc — cunukatel ocTpoBHbIe. IIpoucxoscdenue — marmatuye-
ckoe (MUHEpas yJIbTPAOCHOBHBIX W OCHOBHbIX Marm). Ilpumensemcs B
IOBEJIUPHOM JIeJie — TPO3PaUHbIEe PA3HOCTU (XPH30JIUTHI).

20. Tonas (Al, (F, OH), [SiOy)]). Teéepoocms — 8; 6aeck — CTCKISIHHBIIH;
yeem — OECILBETHBIN, rOIy00BaTO-)KEITOBATHIN, PO3OBBIN; Heem uepmul —
HE JTaeT; CRailHOCMb — COBEPIICHHAS B OJHOM HAIPABICHUH; U3/10M — HE-
poBHBEIA. B mpupone BcTpedaeTcst B BUAE OTAENBHBIX KPHUCTAIIOB, CIIIONI-
HBIX 3EPHHCTBIX Macc, JApPYy3 M BKIOYeHHH B mopone. Ilnomnocms —
3,3-3,8 r/em’. Juaznocmuyveckue npusnaku — OT KBapla OTIHYACTCS
OoJIBIIIeH TBEPOCTHIO, COBEPIICHHOHN CIIAHOCTRIO M O0Jiee CHITbHBIM OJiec-
koM. Knacc — cunmukatel octpoBHbIe. IIpoucxoicoenue — MarMaTHuecKoe.
Ilpumensiemcn Kak IparolicHHBIN KaMEHb, aOpa3uBHBIN MaTepHal, B Mpo-
M3BOJICTBE TOYHBIX MPUOOPOB.

21. Aerur (Ca(Mg, Fe, Al) [(SiAl),0¢]). Teepoocms — 6,0-6,5;
On1eck — CTEKISIHHBIN; yeem — 3eJeHbl, OypbIi, YepHBIH; yeem uepmol —
CBETJIBII CEPO-3CIICHBIN; CRAIHOCMb — COBEPIICHHAS B JIBYX HAIlpaBIICHH-
SIX; U3710M — HEPOBHBIA. B mpupone BcTpewdaeTcss B BUAE MENKUX 3€peH B
nopozax, obpasyer xopoune kpuctamnsl. Ilnomuocms — 3,3-3,6 r/em’.
Juaznocmuyeckue npusnaku — OKpacka 3€JCHOBATO-YepHAs M dYepHas,
YyepTa CBeTJNIas, CTEKISHHBIN Oneck. Kiacc — cUIMKaTh HenHbIe (THpOKCe-
ubl). Ilpoucxoscoenue — marmatuieckoe, Mmeramopduueckoe. Ilpumene-
HUA HET.

22. Porosas oomanka ((Ca, Na), (Mg, Fe’*, Fe**, Al)s [OH], [(Si,
AD4011],). Teepoocms — 55-6,0; reck — CTEKISIHHBINA, HA TUIOCKOCTAX
CMAHOCTU — ILIEJIKOBUCTBIN; Yeem — cepo-3eJeHbIN, TEMHO-3€JIeHbIH, uep-
HBIU; y6em uepmol — 3CIICHOBATHIN WM OYPBIi; CHANHOCHb — COBEPILICH-
HAasl; u3710Mm — 3aHO3UCTHIN. B mpupoie BcTpevyaercs B BUE CIUIONIHBIX 3ep-
HUCTBIX MAacC UT0JIbYaTOTrO CTPOCHUS, BKPAIUICHUN CPEIU MarMaTHYCCKUX
nopon. Ilnomunocms — 3,1-3,5 r/ems. Juaznocmuueckue npuzHaxu — Bo-
JIOKHHACTO-JTy9HUCTOE CTPOCHHE arperaTtos, 4epTa 3eineHosaras. Knacc — cu-
JIUKATHI JeHTOUHbIE (aMpuboiel). Ilpoucxoicoenue — MarmaTHaeckoe, Me-
tamopduueckoe. Ilpumenus HeT.

23. Taabk (Mg3(OH),[Si401]). Teepoocms — 1; 6eck — xupHbIi, Ha
IUIOCKOCTSIX CNAfHOCTH — TEpJIaMyTPOBBIH; yeem — OEblif, >KeNTOBATHIH,
3€JICHOBATHIH, TOJyOOBATHIN; Ueem uepmol — OCIbIA; CHAIIHOCMb — BECbMa
COBEpIICHHAS B OJHOM HANPABICHUH, W3/10M — 3EMJIMCTBIA, HEPOBHBIM.
B mpupoje BcTpedaeTcst B BUIC IIOTHBIX JIACTOBATHIX, YCHIYHUATHIX, PEXKE
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BOJIOKHHCTBIX MAaccC, B CIaHIIaX B BHIE IUIAcTOB W THe3n. IInomuocms —
2,7-2,8 r/eM’. Jluaznocmuyeckue npusHaku — XUpHbIA Ha OLLYIb, OYCHD
MSTOK, JIUCTOYKH TUOKW, HO He ynpyru. Kiracc — CUIMKAThl JIUCTOBBIC.
Ilpoucxoxncoenue — meramoppuueckoe. Ilpumensemen B pe3nHOBOM, OY-
Ma)KHOW MPOMBIIUICHHOCTH, B MEIUIIMHE, KaK KHUCJIOTOYIIOPHBIA W OTHE-
YIIOPHBIH MaTepPHAI.

24. Kaoaunut (Aly(OH)g [Si4O10]). Téepoocmp — 1; dneck — TyCKIbIi,
MAaTOBBIH, )KUPHBIH, B YelIyiikaX MepIaMyTpOBEIH; yeem — Oenblii, cierka
JKEJITOBATHIN MJTM CEPOBATHIN; Heem uepmol — OCIbIA; CHAIHOCHb — BECbMa
COBEpIICHHAS B OJHOM HAINpaBIICHUW; U310M — 3EMIHCTHIA. B mpupome
BCTPEYAeTCs B BUJE IUIOTHBIX MM PBIXJIBIX 3€MIIMCTBIX Macc, B BHIC ITIa-
CTOB, THE3[ U 3anexei. Ilnomnocmo — 2,6 r/em’. Juacnocmuueckue npu-
3HAKu — XUPHBINA HA OIIYIb, C BOAOH cHIbHO HaOyxaeT. Kiacc — CHIMKATHI
nuctoBbie. IIpoucxoscdenue — ocanounoe (00pasyercs MNP XUMHYECKOM
BBIBETPUBAHUU TIOJIEBBIX IIIATOB, Citof U 1p). [Ipumensemcsn B ctpou-
TEIBHOM Jiejie, OyMaKHOM U KepaMHYECKON MPOMBIIIICHHOCTH U KaK OTHE-
YIIOPHBIA MaTepPHal.

25. MyckoBur (KAl, (OH), [A1Si3Oyg]), Genass xanueBas ciioja.
Teepoocmv — 2-3; daeck — CTEKISHHBIN, TIEPIaMyTPOBHIH; yeem — Oec-
LBETHBIN C JKEITOBATHIM, 3€JIEHOBATHIM WM CEPOBATHIM OTTEHKOM, IpO-
3payHbIi; yeem uepmol — OCTBIA, CnAiHOCMb — BEChbMa COBEPIIICHHAS B
OJTHOM HAIIPaBIICHHUH, U3/10M — HET. B mpupone BcTpedaeTcs B Buae Oie-
CTOK W JINCTOYKOB B KHCJBIX MarMaTHYeCKHX, MeTaMOp(UIECKHX U Oca-
JOYHBIX TMOpOJaX, KPyHHbIE KPHUCTAJUTBI B IIETMATUTOBBIX Xwiax. Ilnom-
nocms — 2,7-3,1 r/em’. Jluaznocmuueckue npusnaxu — paciieruisercs Ha
TOHKHE YIPYTUE JIUCTOYKU U YCUIYHKH, CBeTIas okpacka. Krace — cunvka-
THl JIUCTOBBIE (AIOMOCHIUKATHI). IIpoucxosicoenue — MarmMaTHUecKoOe U
MeTamopduueckoe. Ilpumensemcs B KadyecTBE SJICKTPOHU3OJSIIIMOHHOTO U
TYTOILJIABKOTO MaTepHajia BMECTO CTEKJIA.

26. buorutr (K(Fe, Mg); (F, OH), [A1Si3Oyg]), uepnas sxene3o-
MarmesuanbHas cimona. Teepoocme — 2—3; 01ecK — CTEK/SIHHBIA 1 TiepJia-
MYTPOBBIH; H#6em — YePHBIN WM TEMHO-3€JICHBINA, OYpHIA; yeem uepmol —
OeJNbIil WM 3eJICHOBATHIN; CnaillHoCcmb — BEChbMa COBEpIICHHAS B OJHOM
HaTpaBJICHUH; U3710M — HET. B pupoze BcTpedaeTcs B BUJIE JUCTOBATHIX U
gemyituateix arperatos. Inommnocms — 3-3,1 r/em’. Jquaznocmuueckue
HpU3HAaKu — PacUICIUICTCS Ha TOHKUE YIPYTHE JTUCTOUKH, TEMHAsl 3€JICHO-
BaTO-0ypast OKpacka, B TOJCTHIX IIACTHHAX Hempo3paueH. Kracc — cuinka-
ThI JIUCTOBBIC (QOMOCHIHKATEL). IIpoucxoscoenue — MarMaTu4eckoe, Me-
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tamopduueckoe. Ilpumensemca I W3TOTOBICHHUS OTHECTOMKHX KpO-
BEJIbHBIX MaTECPHAJIOB, aBTOIINH, OTHEYIOPHBIX KPACOK.

27. Xnopur ((Fe, Mg)s AI(OH)g [AISi3Oq0]). Teepoocmy — 2,0-2,5;
On1ecK — CTEKIISTHHBII, epIaMyTPOBBIH; y6em — 3eNeHbIl, TEMHO-3EJICHbIH;
yeem uepmul — OEJIbIA, 3€JICHOBATHIN; CRANIHOCMb — BECbMa COBEPIICHHAS
B O/IHOM HallpaBJICHUH; u3/10M — HET. B nmpupone BcTpeyaercst B BUIE KpH-
CTAJUIMYECKUX  JIMCTOBATO-4ellyHyaTelx Macc, Jjpy3. Ilnommnocme —
2,6-2,8 r/em’. Juaznocmuueckue npuznaku — pacuieruisieTcsi Ha THOKHE,
HEYNPYyTHEe JMCTOYKH, XapaKTEePHBI 3€JCHBIN IBET M HHU3Kas TBEPAOCTb.
Knacc — cunukatel TucTOBBIe (amoMocwiuKaTel). IIpoucxosicoenue — Me-
tamopouueckoe. Ilpumensemca Kaxk xene3Has pyjaa, B Cllydae BBICOKOTO
coJlepKaHus xee3a (IIIaMO3HT).

28. Oproxuaz (K[AISizOg)]). Teepoocms — 6; o6aeck — CTEKISIHHBIN,
yeem — OeNblid, KPEMOBBIH, IoJy0OBaTO-CEPBIH, PO30BBIA, MSCO-KPACHBIN;
ueem uepmul — OCIbII; CHAliHOCMb — COBEPILEHHAS 110 ABYM HalpaBJICHH-
SIM TIOJ] TIPSIMBIM YTJIOM; U3710M — CTyNeH4YaThld. B mpupose BcTpeuaercs B
BUJIC CIUIONIHBIX KPYMHOKPUCTAJUIMYCCKHX MAcC, KPYMHBIX KPHCTAJLIOB,
apys. Hnomnocme — 2,6 r/cM®. [luaznocmuueckue npusnaxu — upsmo-
YTOJIEHBIE CKOJIBI, BEICOKAsi TBEPJOCTh, COBEpIICHHAs craiHocTh. Knacc —
CHIJIMKATHl KapKacHbIe (AMIOMOCHIHKATEI). IIpoucxoscoenue — marmaTude-
CKOe, pexke THUapoTepMainbHoe, Meramopdudeckoe. I[Ipumensemca B cte-
KOJIbHOM ¥ KEPAMHUUYECKOHN MPOMBILUIEHHOCTH.

29. Muxpoxaun (K[AISi3Og]), 3enenas pasHocts — amasouut. Teep-
docmp — 6; 61eck — CTEKISTHHBIN, CIIETKa MEPJIaMyTPOBBIN; y6em — KpeMo-
BBIif, 3eJICHOBATO-CEPHIii, 3CJICHBIN, PO30BEIil; #eem uepmut — OCIBIN; chaii-
HOCMb — COBEpIICHHAs 110 JIByM HAlPaBICHUSAM I0Jl YIJIOM, OJHM3KHM K
npssmomy, 89°40'; uznom — cryneHuatsiid. B npupozne Bctpeuaercs B Buzie
CIUIOIIHBIX KPYMHOKPHUCTAUIMYECKUX Macc, OTAENbHBIX KPHCTAJUIOB, APY3.
Hnomnocme — 2,6 v/cM’. Juaznocmuueckue npusnaKu — OTIMYACTCS OT
opToknasa no crnaiiHoctu (Menee 90° na 20'). Knacc — cuukarbl Kapkac-
HbIe (QTIOMOCHIUKATHI). IIpoucxoscoenue — marmaTuaeckoe, Metamophu-
yeckoe. Ilpumensemca B CTEKOILHON U KEPAMUYECKOW MPOMBIIIUIEHHOCTH,
aMa30HHUT — MOACIOYHBII KaMEHb.

30. Aubout (Na[AlSi;Og]), narpuessiii miaruoknas. Teepdocmsv — 6;
Oneck — CTCKIIAHHBIN, yeem — OeNbIiA, TOIyOOBAaTO-OCIBIN; HUeem uepmol —
Oeblii; cnaiinocms — COBEpIICHHAS 110 JBYM HAIPaBJICHHUAM I10J{ KOCHIM
YTJIOM; W3710M — HEPOBHBIA. B mpupone BcTpewaeTcss B BHJE CIUIONIHBIX
3€pPHUCTHIX (MPaMOPOBHIHBIX) MAccC, JIUCTOBATBIX arperaros, npy3. Iliom-
nocmo — 2,6 v/em’. Jluaznocmuueckue npusnaku — Gelblii LBET, caxapo-
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BHJIHBIH, COBEpIIEHHAs CIaitHOCTh. Knacc — cuMKaThl KapKacHbIE (aIroMo-
cunukathl). Ilpoucxoscoenue — MmarmaTueckoe, TupoTepMaIbHOE, MeTa-
Mop¢uueckoe. Ilpumenenus HeT.

31. Anoprur (Ca[Al;Si,Ogl), kambuueBsiii miarnoknas. Teepoocme —
6-6,5; O1eck — CTEKIIIHHBIN; yeem — cepblil, OCbIi, TOyOOBATHIM, KEITO-
BaTBIN; Yeem uepmul — OCCIBETHBIN, OCNBIN; chaliHoCmb — COBEPIICHHAS B
JIByX HaIlpaBJICHUSX; U3/10M — HEPOBHBIN, pakOBHUCTHIN. B npupoae BcTpe-
9aeTcsl B BUJIE 3EPHUCTHIX arperaToB B OCHOBHBIX MarMaTHYECKUX MOPOIax
1 HEeKOTOpHIX JaBax. Ilnomuocme — 2,7 r/em’. Jluaznocmuueckue npusna-
Ku — CXOJIeH C albOUTOM, OTIIMYaeTcsl TOIbKO B numdax. Kracc — cunmka-
THl KapKacHbIe (aTIOMOCHINKATHI). IIpoucxoscoenue — MarMaTudeckoe.
Ilpumenenus uer.

32. JJaopamop (Ca[Al,Si,Og] — 50-70 %, Na[AlSisOg] — 50-30 %),
KaJIbIIMEBO-HATPUCBBIN IIaruokias. Teepoocme — 6; 6iieck — CTEKIISIHHBIN,
MepIaMyTPOBBIH; Heem — Cephlid, TEMHO-CEPBIA C TONYOBIMH M 3€JICHOBA-
THIMH TICPCIIUBAMU; U6em uepmul — OCINbIiA; CHAHOCMb — COBEPIIICHHAS B
JIByX HaIlpaBJICHUSX, U3/10M — HEPOBHBIN. B mpupone BcTpeuaeTcs B BUIE
CIUTOIIHBIX KPYIMHO3EPHUCTHIX MACC B OCHOBHBIX MarMaTHYECKUX MOPOJIaX.
Hnomnocme — 2,7 v/cv’. Jluaznocmuyeckue npusnaku — CUHUL OTIHB HA
IUIOCKOCTAX crmaiiHocTn (upwmsanusi). Knacc — CHIMKAaThl KapKacHBIC
(amomocwnukatel). IIpoucxoxncoenue — marmatudeckoe. Ipumensemcs
KaK OOJHMIIOBOYHBII MaTepHrall.

33. Hedesun ((Na, K)[AISIO,]), sneonut, Maciusubiii kameHb., Teep-
docmb — 5-6; O1eck — CTEKITHHBIN Ha TPAHSX, )KUPHBIM HA U3JIOME; U6en —
CepBIi, PO30BBIH, JKENTO-OYpPHIi, OCCIBETHBIN; yeem uepmuvl — HE JACT,
CRAIIHOCMb — HECOBEPILEHHAS; U3/10M — HEPOBHBIHN, MIOCKOPAaKOBUCTHIMH.
B npupoge BcTpedaetcs B BUE CIUIOMIHBIX 3€PHUCTBIX Macc, 3€peH B Iie-
nounsix nopogax. Inomuocms — 2,7 r/em®. Juaznocmuueckue npusna-
Ku — OT OPTOKJIa3a U IUIATHOKIIA30B OTIIMYACTCS JKUPHBIM OJICCKOM U HECO-
BEPILICHHON CIalHOCTBIO, OT KBapIla OTJIMYAETCS MO TBEPIOCTU U OJIECKY.
Knacc — cunukatbl KapkacHble (amroMOCHIUKaThl). IIpoucxoicoenue —
Marmatudeckoe. IIpumensaemca Kak ChIpbe JUIA CTEKOJBHOTO TPOU3BO-
CTBa, IPY IPOU3BOJCTBE COIBI U ATFOMHHUS.

5. I3yyeHne MUHEPAIOB
IIpu caMOCTOSATETPHOM HM3YYCHUH MUHEPAIIOB IO JIUTEPATYyPHBIM HC-

TOYHHUKaAM U y‘-Ie6HLIM KOJUICKIIUAM HeO6XOL[I/IMO YCBOUTH T'JIaBHBIC MTPOLIEC-
ChbI 06pa30BaHI/I$I MUHEPAJIOB B 3eMHOM KOp¢E, pa306paTL METOA AUArHoCTHU-
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KM MHHEPAJIOB 10 WX (PU3NIECKUM CBOMCTBAM, H3yUUTH (POPMBI MHHEPAIH-
HBIX arperaToB, XUMHYECKYIO KIACCUPHUKAIMIO TOPOJ000Pa3yIONINX MUHE-
paJIOB, 3alIOMHHUTH NPU3HAKKA HAMOOJIee BaXKHBIX IMOPOJA00OPA3YIOIIUX H
PYJIHBIX MUHEPAJIOB, a TAKIKE UX MPAKTHYCCKOE 3HAUCHHE.

BOHpOC])I AJIst CAMOKOHTPOJIA

1. Jlate onpeneneHne MOHATHIO «MUHEPAT.

2. Kakne muHepasisl Ha3BIBAIOTCS TOpomooOpasyrommmu? Hx obmee
KOJIMYECTBO.

3. B KakoM arperaTHOM COCTOSTHIM HaXOAATCS MHHEPAJIBI B IPUpoAe?

4. KakuM MuHepallaM MPUCYIIE CBOWCTBO aHU30TPONHOCTH M YTO 3TO
Takoe?

5. KakoBo paznauuue BO BHYTPEHHEM CTPOEHHM KPHUCTAIIMYECKHX H
aMOp(QHBIX MHHEPAJIOB U KaK 3TO BIHAET Ha UX (HU3HMUYECKHE CBOMCTBA?

6. B uem 3akimrouaeTcsi MaKpOCKOITMUYECKMH METO]| M3YyYeHHs MHHepa-
J0B?

7. Ilepeuncnuth BaxkHelre Gpu3nieckue CBOHCTBa MUHEPAJIOB.

8. IIpakTuueckoe 3HaUeHNE PU3HICCKUX CBOHCTB MUHEPAJIOB.

9. Yem 00ycnoBIIeH IBET MHHEPATIOB?

10. LIgeT uepTs! MuHEpanoB. Kak oH ompenenseTcs?

11. INpuBecTn npuMepsl MUHEPATIOB, IMEIONINX PA3IMYHBINA I[BET B KyC-
K€ ¥ B TIOPOIIIKE.

12. Yro Ha3wpIBaeTCs OJIECKOM MUHEPAIIOB?

13. Ha xakue aBe OCHOBHBIC I'PYIIIBI MOJPA3ACISIOTCS MUHEPANBI MO
omecky?

14. Ha3zBatb MUHEpasbl, UMEIOIINE CTEKISHHBIN, METKOBUCTHIN, METAI-
JNYECKuil Oeck.

15. Ha3BaTh BHIBI HEMETAIIIMYECKOTO OJIecKa.

16. Yo Ha3BIBACTCS TBEPAOCTHIO MUHEpaa?

17. OtHocuTenbHast 1 A0COIIOTHAS TBEPAOCTH MUHEPAJIOB.

18. Kak onpenensiercst TBepAOCT, MUHEPAJIOB I10 Hikane Mooca?

19. HazBaTtbh MuHEpassl, BXos1ue B mkary Mooca.

20. Kak onpenensiercst TBEpOCTD 10 IIKaJIE TPEAMETOB?

21. PacrionoXuTh B TOPS/IKE YBEJIMUCHHS TBEPJIOCTH CIIETYIOLINE MH-
HEpasbl: KBapll, TAIbK, THIC, (IIIOOPHT.

22. Yto Takoe CIaifHOCTh MUHEpana?

23. KakuM MuHEpasiaM MpHCyIIe CBOWCTBO CIAWHOCTH — KPHCTaJIHYe-
CKHM W aMOPGHBIM?
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24, TlepeynCauTh BUABI CIIAHHOCTH, AaTh UM ONPEACIICHUE.

25. [IpuBecTy npuMep MUHEPAJIOB C BECbMa COBEPILIEHHOH CIIaliHOCTHIO.

26. [IpuBecTn pUMeEp MHHEPAIOB C BeChbMa HECOBEPLIEHHOH CIaiHO-
CTBIO.

27. Yto takoe uznom muHepana? Ero Buipl.

28. [IpuBecT IpUMEpH MUHEPAJIOB, UMEIOLINX PAKOBHUCTHIN H3JIOM.

29. B xakux mpezaenax u3MeHseTcs INIOTHOCTh MUHEPaIoB?

30. Ha xakue rpymisl moapa3aeisioTCs MIHEPAIBI TI0 TNIOTHOCTH?

31. TlpuBecTH mpuMep JETKOTO MUHEpaa.

32. Kak onpezensieTcss MArHUTHOCTH MIHEPAJIOB?

33. Kakue cBoiicTBa MUHEPAJIOB OMPEACIAIOTCS OPTaHAMH OCS3aHUs?

34. Yto Ha3pIBacTCs MUHEPAIBHBIM arperaTtom?

35. [lepeuncnury Hanbosiee TUNHYHBIE (HOPMBI MHHEpPAIBHBIX arpera-
TOB.

36. Yem ompenensiercst hopMa HaxX0XkICHUSI MUHEPAJIOB B IIpHUpoie?

37. B uem paznuume Mex 1y KOHKPELUSIMH U CEKpelusMu?

38. Uem oTiiM4aroTCst APY3bl OT IIETOK, MUHIAIMHBI OT Keoa?

39. Kak o6pa3syroTcs AeHAPUTHI?

40. Yto Takoe OOJHTHI U KaK OHU 00pa3yroTcs?

41. Kakne reosorndeckye Mporecchl NPUBOIAT K 00pa30BaHUIO MUHE-
panos?

42. Ha xakwe aBe TPYIIBI 10 IPOUCXOXICHUIO MOAPA3IeIIOTCS BCE
MUHEpabl?

43. B uem 3aKiroyaeTcs CyIIHOCTh MarMaTHYECKOro Ipolecca MUHepa-
noobpazoBanus?

44. B 9eM COCTOUT CYIIHOCTh OCaJIOYHOTO MpoIlecca MUHEPaIoo0pas3o-
BaHUA?

45. Kak 00pa3yroTcsi THIPOTEPMAIbHbIE MUHEPAITHI?

46. Kak 00pa3yroTcss MUHEPaIbl XHMHUYECKOT0 reHe3uca’?

47. Ha3BaTb OCHOBHBIE KJIACCHI M MOJIKJIACCHI MUHEPAJIOB.

48. Jlatb 0OIIYyI0 XapaKTEpUCTHKY CyIb(HaaM, NPUBECTH NPUMEP BaX-
HEWIINX MHHEPAJIOB.

49. Ha3Barp BakxHEeHIINE MHHEpAIbl — OKHCIBI JKejie3a M TaJIouAbl — U
yKa3aTh UX JMAarHOCTHYECKHE PU3HAKH.

50. {atb o011yt0 XapaKTepUCTHKY cylib(aTram U KapOoHaTaM.

51. TIpakTHdeckoe 3HaYeHHUE CYIb(PATOB U KapOOHATOB.

52. Ha3BaTp BayKHEHITNX IpeACTaBUTEIICH Ka)XXI0TO KIlacca.

53. Jlatb o0IIyr0 XapaKTePUCTHKY CHITUKATAM.

54. TIpakTHdeckoe 3HaUYCHUE CHITNKATOB.
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55. Uro sBRsieTcs OCHOBHBIM 3JIEMEHTOM KPHCTAITHYECKOW PEHIeTKH
CUJIMKATOB?

56. Kak knmaccuuIupyrTCs CUIIHKATHI IO CTPYKTYpe?

57. Kak cka3pIBaeTcsl CTPYKTypa CHJIMKATOB Ha MX (DPU3UUECKHX CBOW-
ctBax? IlpuBecTy npuMepsl.

58. BaxkHeiimve CBOWCTBAa MUHEPAIOB TPYIIIBI CITFO/L.

59. Kinaccu¢ukanusi TOJIEBBIX IINATOB, Ba)KHEHIIWE IPEJCTaBUTEIH,
JIUAarHOCTUYECKUE TPU3HAKH.

60. [IpuBecTH MpUMeEpH! CHITMKATOB C PA3IMIHON CTPYKTYPOH.

61. Kak kmaccuuupyroTcs MUHEpaITBI 0 XUMUYECKOMY COCTaBy?

JlabopaTopHas padora 2. OIIPEJEJEHUE U U3YYEHUE
MAT'MATHYECKHUX I'OPHBIX ITIOPO/J

Hens padorbr: 1. [IpousBecTu ommcaHue U OIpeneleHHe 00pa3loB
MarMaTU4ecKuX TOPHBIX TOpoX. 2. V3yduTh OCHOBHBIC Pa3HOBHIHOCTH
MarMaTHYeCKUX MOPOJ] C YUYETOM HX I'€He3Hca, XMMHYECKOTO M MHUHepajb-
HOT'O COCTaBa.

Marepuanbi: 00pa3ipl MarMaTHUECKHX FOPHBIX OO, mKana Mooca,
cTeko, hapdopoBkIe MIIACTHHKH, JIYIIBI, padoydast TeTpaib.

1. Kparkue cBeieHHsl 0 MAarMaTH4YeCKUX MOPoOAax
1.1. lIpoucxoxnenue

OCHOBOI1 BOZHUKHOBEHHS TOT'0 TEHETUYECKOTO KJIacca MOPOJI SBJISIOT-
Csl TIPOIIECCHI OCTHIBAHMSI U 3aTBEPACHUS CJIIOKHOTO CHIIMKATHOTO pacIuiaBa
(Marmsl), COCTOSIIETO U3 TPYAHO- M JIETKOJETY4YHX KOMIOHeHTOB. K mep-
BBIM OTHOCSTCSI OKHCJIBI KPEMHHUSA, AIFOMUHUMN, JKee30, Kalbl[ui, MarHuu,
HaTpuil U Kanuil. Bropble mpeactaBieHbl BOAOW, NBYOKHCHIO yriepoja,
COJISIHOM U MJIaBUKOBOM KUCIIOTaMH, CEPOBOAOPOJIOM H Jp.

B cBoeM nBMXKEHHHM OT OYaroB BO3HUKHOBEHHS K MOBEPXHOCTU 3€MIIH
Marma 3acThIBacT B 30HAX C Pa3IMYHBIMH TCPMOJHHAMUYCCKAMU YCIIOBHSI-
Mmu. [Ipu 3TOM CymIeCTBYIOT ABE MPUHLMIIAAILHO PA3IUUYHbIE BO3MOKHOCTH
(hopMHUpPOBaHUS IOPOJI:

— MarmMa OCTBIBaeT B TOJIIIE 3€MHOI KOPHI, OyAydn OKpy>KEHHAs CO BCEX
CTOPOH BMEIIAIOIINMHE ITOPOIaMH — 00pa3yroTCs IIOPOAEI HHTPY3UBHEIC,

— MarMa IpOHHKaeT Ha 3€MHYI0 IOBEPXHOCTh M TaM 3aTBEPICBACT —
BO3HHUKAIOT IMTOPOJIBI A Py3UBHEIE (M3IUBIIHECS).
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Humpy3uenvie nopodsl B 3aBHCUMOCTH OT TIIyOHHBI 00pa3oBaHHs H
crenuUKA KPUCTAJUIM3AIUK pacIUiaBa TOJPA3JCIAIOTCS Ha 2nybunHble,
nonyenyOunHble U JCUTbHDLE.

Sepghy3uenvie nopoodst o BpeMeHN 00pa30BaHUS U CTCIICHH BTOPUYHBIX
U3MCHCHHI MUHEPAIOB MOJPA3NCISIOTCS HA najieomuntvie (IPEBHEBYIIKA-
HUYCECKHUEC) U KatiHomunivie (HOBOBYJIKAHUYCCKUE).

Oco0yro Tpymmy HOpoJ, ¢ U3BECTHOU YCIOBHOCTHIO OTHOCHUMEBIX K Mar-
MaTUYECKUM, COCTaBIISIIOT MOPOAbI ByJKaHOKIacTHueckne. OHM MarMaTH-
YEeCKHE 10 MPOUCXOKICHHIO U OCAJ0YHBIE 110 YCIOBHSM O00Opa30BaHHUSL.
Bo3HuKaloT B pe3yibraTe MpeoOpa3oBaHUsi B MOBEPXHOCTHBIX YCIOBHSIIX
(kak Ha cylle, TaKk ¥ B BOJIC) TBEP/bIX MPOIYKTOB M3BEPKECHUS BYJIKAHOB.
Mex 1y UHTPY3UBHBIMU U 3(Q()Y3UBHBIMU MOPOJAMH OOBIYHO HAOIOAACTCS
OOIIHOCTh XMMHUUYECKOTO COCTaBa, OJM30CTh UX HMPOCTPAHCTBEHHOTO II0JIO-
JKCHUA U BPEMCHHU O6paSOBaHHH, qTO O6'I)HCH$I€TCH BHEAPCHUEM CHJIMKAT-
HBIX PaCIIAaBOB U3 OJJHOI'0 MarMaTU4ecKOro odvara.

1.2. ®opmbl 3aj1eranus

JUi1st KaXk/I0i reHeTHYECKOM TPYIIIBl MAarMaTHYeCKUX MOPOJT XapaKTePHBbI
oco0bIe popmel 3aneranus (puc. 2.1).

[6) i
), (RN iy
A0
Puc. 2.1. ®opMsl 3a5eraHusi MarMaTHYECKUX TOPHBIX MOPOJ: @ — OATOJIUT; 6 — HITOK;

6 — JIOIIOJIUT; & — JIAKKOJIHT; O — (DaKOJIUT; € — MarMaTHIeCKHe )KIIbI (NalKH); oic — CHILIBL,
3 — HOKPOB; # — BYJKaHHIECKHII KOHYC; K — JJABOBBI IIOTOK

[Toponsr WHTpPY3WBHBIE TIIyOMHHBIE OOpa3ylOT B OCHOBHOM KpPYITHBIC
MAcCCHBHBIE TeJla TUIOMIAIbI0 B THICSYH KBAIPATHBIX KHJIOMETPOB — OATOIH-
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TBI, IITOKH; MOITYITyOWHHBIE W JKHJIbHBIE OOpa3ylOT Tesla 3HAYUTEIBHO
MEHBIINX Pa3MEPOB — JaWKH, CHIUIBL, JIONOJINUTHI, JJAKKOJIHUTHI, (DAKOJIUTHI.
[Mopoast 3¢ dy3uBHEIE 3a51€TalOT B BUJIE TOKPOBOB U IIOTOKOB.
BynkaHoknacTHUeCKUE MOPOJbl UMEIOT MPEUMYIIECTBEHHO TaKHe XKe
(opMBI 3ajeranus, Kak 1 0caJi04YHbIe.

1.3. CTpyKTYpBHI H TEKCTYPbI

on cmpyxkmypoii Topoasl TOHUMAIOT CTPOCHHE TTOPOJIBI, 00YCIIOBIICH-
HOE (OPMOIl U BEITMUYMHON CIIarafolIiNX ee MUHEPAIOB (CTEIIEHBIO KPUCTAT-
JU3aIMH) U CIOCOOOM X CpacTaHMUs.

Ion mexcmypoii TOHUMAIOT CIIOKEHHE MOPOJIBL, T. €. XapaKTep pacmo-
JIOXKEHUS COCTaBHBIX YacTe! MOPO/bI B MPOCTPAHCTBE, U INIOTHOCTH OPOJIBL.

OcobeHHOCTH (HOPMHUPOBAHUS MarMaTHYSCKUX TIOPOJ CKa3bIBAIOTCS
NpeXJIe BCEro Ha MX BHYTPEHHEM CTpoeHWH. Hampumep, MHTpy3HMBHBIE
IITyOMHHBIE TTOPOJIBI, KOTOPHIE 00pa3yroTcsa B T€UEHHUE JUIMTENBHBIX OTPEe3-
KOB BpeMeHH (0OBIYHO COTHH ThICAY JIET) U IPU OTHOCUTEIHHO IOCTOSHHOM
JIaBJICHUH, BBIMOJHEHBl XOPOILO OTPAHEHHBIMH KPYIMHBIMH KPUCTAJLIAMH.
[Mpuyem MuHEpanbHAsS Macca 3aloNHSIET BCE MPOCTPAHCTBO, 3aHMMaeMOe
oOpa3noM. B TakoMm ciy4ae MPHHSATO TOBOPHUTH O TOJHOKPHCTAIUTHICCKON
PaBHOMEPHO-3€PHUCTON (KPYITHO3EPHUCTOH) CTPYKTYpEe M MacCHBHOM TEK-
ctype. B oTnmmaume ot 3TOoro HekoTophie 3¢ Gy3UBHBIC IOPOIBI, 00pPa3yOMIH-
ecsl 3HAYUTENFHO OBICTpee, CIOXKeHBI o4eHb Meikumu (ot 0,1 1o 1 mm)
KPUCTAJUTHYCCKAMH 3€pHAMH, TpUYeM B 00pasie UMeeTcs MHOTO IYCTOT
HeOombIIoro pazMepa. CTpykTypa o0pasiia XxapakTepu3yercss Kak CKpBITO-
KpHUCTaJUTHUECKasi, TEKCTypa — MOPUCTAsI.

W3 3THX MpuUMepoB ClielyeT BaKHBIH BBIBOA O TOM, YTO CTPYKTYPHO-
TEKCTypHbIE 0cOOeHHOCTH TOpoabl (Tabiu. 2.1 u puc. 2.2, 2.3) SABISIOTCS
OCHOBOH /17151 yCTaHOBJICHHS €€ TeHe3Hca.

1.4. BemecTBeHHBIH cocTaB

B ocHOBY kiaccuuKanuu Mo XMMHUYECKOMY COCTaBY IOJIOKEHO CO-
nepkanne okucia SiOp. OH BeTpedaeTcs BO BCeX MarMaTHYeCKUX MOPOax,
NpUYeM B KOJHMYECTBAX, JOCTATOYHBIX [UISi HAJIEKHOTO OIPEACICHHS.
Mo npouentHOMY conepkannto SiO, MarMaTHYecKue MOPOJbI JENATCS Ha
kucieie (>65 %), cpenuue (65-52 %), ocuoBHbie (52-40 %) u ynpTpaoc-
HOBHEIE (<40 %).
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Ta6numa 2.1. OcHOBHBIE CTPYKTYPBI H TEKCTYPbl MATMATHYECKUX IOPOJ

VYcnous 00pa- | OCHOBHBIE THIIBI CTPYK-
Bunpl cTpykTyp Bunpl Tekcryp
30BaHHS TYp
WnTpy3uBHbIe IMonHOKpHCTaIINYE- KpymnHo3sepHucTast
MaccuBHasi, HHO-
rIyOMHHbBIC CcKasi, pPaBHOMEPHO-3€ep- CpennesepHHUCTast
r/a monocyaTast
TIOPOJBI HHCTast Menko3sepHucTast
Hutpy3uBHbIE
Py TMonHOKpHCTAIHYE- Topduposusas
MOJTYTITyOHH- MaccuBHasi, HHO-
HBIE H KITbHblE | oo HCPABHOMEPHO® r/a monocyaTast
3epHHCTas IermaTuroBas
HOPOJIBI
CKpBITOKPUCTAILIN-
DddysusnsIe Henonuoxpucramnmde- qefKaﬂ P MaccuBHzas, 1mo-
U3JIMBLINECS cKast UCTasl, My3bIpHU-
( ) [Mopduposas p » TTY3BIp
TOPOABI crast
HekpucTammaeckas CrexioBaTast
Bynkanokna- KpymnHoo6ioMouHast
IInotHas, nopuc-
CTHYECKHUE O610MouHas CpenneobioMouHast ras
TIOPOJBI Menkoob1oMouHast

XUMUYECKUH COCTaB MAarMaTUYECKUX MOPO/| MPOSIBISAETCS B OCOOCHHO-
cTsX (POPMHUPOBAHUST MX MUHEPATBHOrO coctara. [Ipu ero xapakTepuCTHKE
MPUHATO BBIICIATh TPU TPYIIBI MUHEPATIOB: KBapll, IOJEBBIC IIIATHI,
[[BETHBIC MUHEpabl. J[MHAMHKa MUHEPAILHOI'O COCTaBa B 3aBUCHMOCTHU OT
u3MeHeHus copepxanus SiO, 4eTKO MPOCIEKHUBACTCS HA CXeMe OOIIei
KJIacCU(UKAIUKA MarMaTHIecKuX mopoy (tada. 2.2).

Hanpumep, u30bITOK KBapma SBISETCS MPEPOraTHBOW TOJBKO KHCIBIX
MOPOJI, a B OPOJIaX YJIbTPAOCHOBHBIX OTCYTCTBYET HE TOJIbKO KBapll, HO U
[IOJIEBBIE ILIATEL.

B cOOTBETCTBUH C 3THM IO MEPE CHUKEHHSI KUCIOTHOCTH (OT KHUCIIBIX K
YIIBTPAOCHOBHBIM TIOPOJIaM) TOH OKPAcKU M3MEHSIETCSl OT CBETIIOH 10 TeM-
HO-CepOil W 4YepHOU. BakHO OTMETHTh, YTO IUIOTHOCTH MOPOJ MPHU ITOM
TaKXKe BO3pPaCTacT.

Takum 00pa3oM, Ha OCHOBE 3aKOHOMEPHOCTEH (OPMUPOBAHHS MHUHE-
PALHOTO COCTaBa, OKPACKU M IUIOTHOCTH MarMaTHYECKUX MOPOJI B CBSI3U C
X XUMHYECKHM COCTABOM MOXKHO YCTAHOBUTH TPYIILY HOPOJ [0 XHUMHUYE-
CKOMY COCTaBY U Ha3BaHHE MOPOJIBL.

1.5. ®u3nueckue cBoiicTBa

XUMHYECKUI ¥ MUHEPAJIbHBIM COCTaB M CTPYKTYPHO-TEKCTYPHBIE OCO-
OEHHOCTH TIOpOJ, OOYCIOBIMBAIOT HMX (PU3MKO-MEXaHWYECKHE CBOMCTBA.
B cBoro ouepesp, OHH SBIAIOTCS OCHOBOW IS MPAKTHYECKOTO HCIIOIB30Ba-
HUSI UX.
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0 4]

Puc. 2.2. CTpyKTypa HHTpY3UBHBIX IIOPOJ: @ — II€T-
MAaTUTOBAs; 6 — MOTHOKPHCTAJUINYECKAs, HEPABHO-
MepHO-3epHHCTasH (TOPHHPOBUIHAS); 6 — IOTHOKPH-
CTaJUINYECKAsi, PABHOMEPHO-3EPHUCTAS

Puc. 2.3. CtpykTypa 3¢)dy3uBHBIX HOPOA: a — He-
HOJIHOKPHUCTAJIIHYecKast (moppuposast); 6 — HeKpH-
cTajutyeckas (CTEeKIoBaTas)
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Tabonuma 2.2. Cxema o0u1eii Kiaccu(puKaMym MarMaTHYeCKUX FOPHbIX MOPOJ

CocTaB ropHOH OPOIBI

YcaoBus o6pa3oBaHus

XHMHU- MUHEpAJIbHbIN, % Oxpac- VHTpY3UBHBIE IOPOIbI Db dy3uBHbIE MTOPOIHI Byinkano-
YecKHui . KJIacTH4e-
SiO,, Ksapn Tonessie LiBerHbIe Ka riyouH- MOJIYTITY- | XKHJIb- | MaNCOTHII- KaifHo- I
% IITATHI MHHEpaJIbl HbIC OuHHbBIC HbIC HbIC THITHBIC o
Kuc- 30 OpToxias Cmona, Cger- I'panut I'pannt- |Ilerma-| Jlunapuro- JIuna-
JIBle 40, porosas nast nophup TUT BEIH (KBap- pur,
>65 Ans0uTt 20 obOMaHKa, LEBbIif) obcu-
ABIHUT nopdup JMaH,
5-10 nemsa
Cpen- Her IInarnoknas Crrona, TemHoO- Juopur Juopu- Annesuro- Anpe-
HHE WK 70 porosast cepasi, TOBBIH BBIif TIOp- 30T
65-52 OUYEHb obMaHKa, necrpas nop¢u- ¢dupur
MaJo aBIUT puT
25-30
Oprokina3 Buorur, CueHur, Cuenut- Tpaxut- Tpaxut, | Bynkanu-
60, miaruo- porosast Hedenu- nopoup, nopoup, ¢eno- YEeCKHUH
ka3 25-30 obMaHKa, HOBBIH Hedemm- ¢enomuro- JIUT nernern,
i Hede- aBIUT CHEHUT HOBBIIt BBIH 1Op- Ty,
nmH 20 10-20 CHEHHUT- ¢bup Opexunst
noppup
OcHos- Her IInarnoknas ABrur, UYepHas I'a66po T"a66po- Juaba3z Bazaner
HbIC 50 porosast nop¢u- (6azanbToO-
52-40 obMaHKa, put BBIi TIOp-
ouBHH 50 ¢dhupur)
VYib- Her Her OunuBHH, Yepnas, | Ilupoxce-
Tpaoc- ABIHUT TEMHO- HHT, TIe-
HOB- 3eJieHast | PUJIOTHT,
HbIE JYHUT
<40




ITon ¢u3nko-MexaHWNYECKUMH CBOWCTBAMH IIOHMMAcTCSI B OCHOBHOM
MIPOYHOCTH MOPOJI, & TAKXKE UX IUIOTHOCTh U 0O0beMHast Macca. [Ipuuem Be-
JIMYKMHA IPOYHOCTH MOXKET CYLIECTBEHHO MEHATHCS B 3aBUCUMOCTU OT BUJAA
HanpspKeHUsl. B OCHOBHOM pas3nuyaroT CTaTHYECKYH0 HNPOYHOCTH (Ha cxka-
THE, PAaCTsHKEHHUE, M3TUO MM CABUT), BEIpAKAeMy0 OOBIYHO B KHJIOTpaMMax
Ha KBaJpaTHBIA CAHTUMETpP, U JUHAMUYECKYIO IIPOYHOCTH (COMPOTHUBICHUE
UCTUPAHMIO, TBEPJOCTh, OYPUMOCTH H T. J.), KOTOpast OOBIYHO HE JOIyCKaeT
TOYHOTO YHCJIOBOTO BBIPAKEHUSI.

BaxHO OTMETHTH CYIIECTBEHHOE BIMSHHE HAa (U3MKO-MEXaHHUECKHE
CBOHCTBA CTPYKTYPHI M TEKCTYpHl mopoxa. Hanbosiee MpoUHBIMH SIBISIOTCS
PaBHOMEPHO-MENKO3EPHUCTBIE M PABHOMEPHO-CPEIHE3EPHHUCTBIE TTOPOJBI.
Iopoapl aHAOrMYHOTO MHHEPATBHOTO COCTABa, HO KPYMHO3EPHUCTONW HIIN
noppUPOBON CTPYKTYpBI, IMEIOT MEHBIIYIO IIPOYHOCTb, O0JIee OAATINBBI
K pa3pyLIeHUIO KaK IpU QU3NUECKOM, TaK M IPU XUMHYECKOM BBIBETPHBA-
HUU.

ITopoabl OJHOPOJHOW MACCHBHOW TEKCTYphI OTJIMYAKOTCS OOJbIICH
YCTOIUMBOCTBIO K BBIBETPHUBAHHUIO U OOJIBIIEH MEXaHUYECKOH MPOYHOCTHIO.
ITopozas! ¢ HEpaBHOMEPHBIM PACIPEECIIEHUEM KOMIIOHEHTOB, C I10JIOCYATOM
WK TOPUCTON TEKCTYpOHl Jierde paspyllaroTcs NPU BBIBETPHUBAHUU U MOJ
BO3/ICiiCTBIEM BHENIHEH HAarpy3KH, a Takke OOHApYKHBAIOT HEOIHOPOA-
HOCTb TUAPOTEOIOTHYECKIX CBOMCTB.

2. Onucanue nNopox

Onncanue Kaxaoro odpasia KOJIEKIIMA MarMaTH4ecKuX MOpO JTOJIK-
HO COJEpPIKaTh BCE HEOOXOIUMBIC TaHHBIC /ISl KAYECTBEHHOTO ONPEACICHHUS
Ha3BaHUA HOpO)II)I nu )Ial'[BHeﬁLHeFO I/ISyIIeHI/ISI ce. 21_]'[5[ TOTO lITO6]:I OIIMCAaHHuEC
OBUTO TOCTIEIOBATENEHBIM M YETKHM, PEKOMEHIYETCS BCE XapaKTepHBIC
MIPHU3HAKK TIOPOIbI 3aHOCHUTD B Tab1. 2.3.

Tab6nuna 2.3. MarmaTu4ecKne ropHbie MOPOIbI

Dusuko-
Mune- | Knacc mo TIpume-
Hazga- | ®opmbl MeXaHH-
Okpac- | Ctpyk- | Tek- | pamb- | conepxa- | Knacc no HEHUE B
o HUE | 3aJiera- YyecKue
Ka Typa | cTypa | HbIid HUIO | TEHE3UCY HapOJIHOM N
- MOpOABI| HUA z CBOII-
COCTaB SiO, XO3SHCTBE
cTBa
1 2 3 4 5 6 7 8 9 10
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IIpu omucanum o6pa3noB rpadel 1—-6 3aMOTHSIIOTCS HEMOCPEIACTBEHHO
IIPU MAaKPOCKOITMYECKOM HM3Yy4eHHHU Topojsl, a rpadsl 8—10 — mocne ycra-
HOBJICHUs €€ Ha3BaHHMs Ha OCHOBAHUM IIOJIHOTO M3YYEHUs XapaKTEePUCTUK
MIOPO/IBI IO OIHCAHMIO B TEKCTE.

Oxpacka — MpU3HaK MOPO/Ibl, KOTOPBIH 3aBUCHUT OT COOTHOLIEHUS MEXIY
CBETJIBIMH ¥ I[BETHBIMH MHHepanamu. [[BeT oOpaslia nmeer cyniecTBEHHOE
JIMarHOCTUYECKOE 3HAYEHUE U MO3BOJISIET OPHEHTHPOBOYHO CYTUTh O XHMHU-
YecKOM cocTaBe mopoxsl. [1o IBeTy cpaBHHUTENBHO JETKO BBIACITHTH KHC-
JIBIe, CpEeJHIEe, OCHOBHBIC W YIBTPAOCHOBHBIE MOpoabl. Ocobo moka3aTeeH
uBeT it 3¢ y3UBHBIX OO, B KOTOPHIX MHHEPAIBHBIA COCTaB OOBIYHO
MaKPOCKOIIMYECKH YCTAaHOBHUTH HETIh3SI.

OnmceiBas CTPYKTYpY MOPOIBI, CHadala H3Y4aroT IPeoOIiaatontie
pasMepel 3epeH, CTENEHb KPUCTAIINYHOCTH IMOPOJLI, MErMAaTUTOBBIE IIPO-
pacTaHus U Apyrue ocoOeHHOCTH. 3aTeM, Hocie 0000IIeHUs CTPYKTYPHBIX
IIPpU3HAKOB, B Ta6J'II/IHC YKa3bIBA€TCA HAa3BaHUC THUIIA U BHUJA CTPYKTYPEI CO-
rjacHo Taomn. 2.1.

[Tpu u3y4eHun TEKCTypbl 0CO00 OTMEYAIOT OPUEHTUPOBKY M PACIIOJIO-
KEHHUE MHUHEPAJIOB, HAJIMYUE TTOJIOCHATOCTH, KPYITHBIX U MCJIKUX IOp U Iy-
cToT. B Tabnuie 3ammchIBalOT OOMICTIPHHATYIO (HOPMYITHPOBKY TEKCTYPHI.
OCHOBBIBasICh Ha CTPYKTYPHBIX M TEKCTYPHBIX MPH3HAKAX, YCTAHABIUBAIOT
MIPUHAJIC)KHOCTE MOPOJIBI K UHTPY3UBHOMY WiH () () Yy3UBHOMY TeHETHUC-
CKOMY THITY.

MuHepanbHBIH cocTaB OONBINMHCTBA MAarMaTHYECKUX MOpoJ (TIpenMy-
IICCTBEHHO WHTPY3UBHBIX) MOXKHO YCTaHOBUTH MaKpPOCKOITMYECKH, OCHO-
BBIBAsSICH HA CyMM€ IPU3HAKOB IJIABHBIX MHHEPAJIOB: IIBETa, Oecka, (GopMBl
3epeH, XapaKkTepa CIaifHOCTH, U3JI0Ma, TBEpIOCTH | T. 1. C 0coObIM BHUMa-
HUEM CJIEAYET OTHOCUTLHCA K INMPHU3HAKaM, CBUACTCIbCTBYIOIINM O HAJTUYUH
MIPOAYKTOB BTOPHYHBIX H3MEHEHHWH (HAmpuMep, MOMYTHEHHE IIOJEBBIX
IIITaTOB). Y CTAaHOBHB MUHEPANBHBIA COCTaB MOPOBI, TIIa30MEPHO OMpere-
JSIOT KOJIMYECTBEHHBIE COOTHOIICHUS TJIABHBIX MHHEPAJIOB M PE3yIbTATHI
3aHOCST B TAOJHILY.

K amarHocTHKe TOpoJ cleqyeT MPUCTYNaTh TOJIBKO IOCiE 3alOHEHUS
rpa¢ 1-6 Tadin. 2.3. IlenecooOpa3Ho mepen onpeaeIcHUEM MOPOJ], OCHOBBI-
BasiCh Ha JIAHHBIX TAaOJIMIIBI, BECh KAMEHHBI MaTepHal pa3ieiuTh Ha TeHe-
THUYECKHE KJIACChl, BHYTPU KOTOPBIX OOpaslbl paclpeAeinuTb M0 XUMHYe-
CKOMY ¥ MUHEpPaIbHOMY COCTaBY.
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3. Onpenesienne Ha3BaHUsI OPOJ

[Tpu onpexeneHny Ha3BaHUS HEOOXOIUMO TT0JIB30BATHCS KIIFOUOM, B KO-
TOPOM TOPOABI CTPYNIIMPOBAaHBI 0 CTPYKTYPHBIM IpH3HaKaM. BHytpu
KaX10}1 rpymnIbl DOPOJB! pa3JeNieHbl 10 OKpacke, MUHEPAJILHOMY COCTaBY,
TEKCType M JIpyTUM XapakTepHbIM ocoOeHHocTsIM. HoMep mopozpl B Kitode
COOTBETCTBYET € HOMepy IpHW onucaHuu B Tekcre. st Toro 4toOsl yoe-
JIUTBCSL B TIPABWIIBHOCTH OINpPENEICHUS,, HEOOXOIUMO BHHUMATEIBHO COIIO-
CTaBUTH JAHHBIC TAOIUIIBI C OMICAHUEM ITOPOJIbI.

3.1. Ki1104 Kk ompe/ieJieHHI0 MATMATHYECKHX MOPO.T

CmpyKkmypa nonHOKpUCMANNUYECKAS, PAGHOMEPHO-3ePHUCM A

a) OKpacka MopoJibl CBETIast, OCHOBHAS Macca IMOPO/bI — MOJIEBOH IIMaT,
MHoOro kBapua (10 30 %) — Ne 1;

0) OKpacka Mmopo/ibpl CBETJIasi, OCHOBHAsI Macca MOPOAbI — TI0JIEBOM IIITIAT,
KBapI[ OTCYTCTBYeT — Ne 7;

B) OKpacka IOpPOAbI TEeMHO-Cepasi 0 YEepHON, OCHOBHbIE MMHEpPAIBI —
CepoBaTHIi MOJIEBOH LINAT ¥ YepHBIH MUPOKCEH, KBapIl orcyrcrByeT — Ne 10;

') OKpacka IOpOJbl TEeMHO-3elIeHasi, TeMHO-Oypas, depHasi, OCHOBHBIE
MHUHEpaJbl — OJIMBHH, TUPOKCEH, KBapI] M MOJIEBHIEC MIMAThl OTCYTCTBYIOT —
Ne 13;

) OKpacka MOpoJbl TEMHast 10 YePHOH, OCHOBHOW MHHEpas MHPOKCEH,
KBapIl ¥ MOJIEBBIE ATl OTCYTCTBYIOT — Ne 15;

€) OKpackKa IOpojbl TEeMHO-3€JIeHas, YepHasi, OCHOBHOM MHHepal — OJH-
BHH, KBapI ¥ MOJIEBBIE IITIAThI OTCYTCTBYIOT — Ne 14,

CmpyKmypa noTHOKpUCMANIUYECKAS, HEPAGHOMEPHO-3EePHUCTAA’

OKpacKa IMOpOJBI CBETJIAast, OCHOBHBIE MUHEpANbl — KBapIll M IIOJIEBOM
IIIIaT, XapaKTePHO MErMaTUTOBOE CTPOEHHE (IIpOpacTaHue IOJIEBOTO IIITIaTa
kBapuem) — Ne 2,

Cmpykmypa HenoiHoKpucmaniuiecKkasn, noppupoeast.

a) OKpacka Iopojbl cBeTiasi, Oeas, >KenToBartasi, KpacHOBarasi, BKparl-
JICHUSI CBEXXUX (HEBBIBETPEHHBIX) 3€PEH IOJICBOTO MIaTa, KBapia — Ne 3;

0) okpacka HOpPOJBI cepasi, JKeNAToBaTasl, BKpalJIeHUs 3epeH KBapua U
TIOJIEBBIX LINATOB MaTOBBIC (BBIBETpeHHBIE) — Ne 4;

B) OKpacka MOpOAbI cepasi, OypoBaTas, JKENToBaTasi, CPeAN BKPAIUICHUN
HET KBaplia, IepOX0BaThIi Ha OLIYIb, TEKCTYpa MeNKonopuctas — Ne 8;

T) OKpacka HOpOJbI cepasi, OypoBatas, KenToBaTasi, BKpPaIICHHASI XOpO-
110 BUAMMBIX 3€PEH I0JIEBOTO IInaTa O0JbIIeH 9acThio TycKible — Ne 9.
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Cmpykmypa HenoaHOKPUCIATIIUYECKAA, CKPbIMOKPUCIATITUYECKAA .

a) OKpacka MOpojabl TEMHO-cepas, YepHasi, TeKCTypa HOPOJbI My3bIpH-
cTas1, mopucrasi, pexke MaccuBHast — Ne 11;

0) oKkpacka MOpoJIbl YepHasi, TEMHO-3eJIeHasi, TEKCTypa MacCUBHas, JIU-
IIIeHa BKPAIUIEHUH, CTPYKTypa HHOTJa Mesko3epHucTas — Ne 12.

CmpyKkmypa neKpucmaniuueckas, CmeKkioeamasn:.

a) OKpacKka IOpoJbl YepHas, KpacHOBaTO-Oypas, PaKOBHCTBIH H3IIOM,
CTEKJITHHBIN Oiteck — Ne 5;

0) oKpacka TOpOIBI cepasi, JKeNTas, IMOpoJa OYCHb JIETKas, IUIaBacT B
BOJIe, TEKCTYpa Iy3bIpHCTas, Hopucras — Ne 6.

Cmpykmypa 0610mouna.

OKpacka IOpOAbI pa3iiM4yHas, B OCHOBHOM cepas, po30Bas, COCTOHUT M3
Pa3HoO0pa3HbIX 0OJOMKOB BYJIKaHUYECKOTO CTEKIJIa, MUHEPAJIOB M TOPHBIX
mopo,; — Ne 16.

3.2. KpaTKOC OINMCAHHUE OCHOBHBIX TUIIOB
MarMaTH4€CKuX ropHbIxX 1mopoa

3.2.1. Kucable MarMaTH4eCcKHe MOPOIbI

Kucnsle marmatudeckue mopoasl (comepxkanue SiO, > 65 %) umeror
HCKITIOYUTENILHO IIIMPOKOE pacIpoCcTpaHeHWe W 3aHuMarT Oosee 60 %
IUTOIIAM Pa3BUTUSI BCEX MarMaTHYECKUX MOPOJ. THUMHUYHBIC UX MPEICTA-
BUTEJIH — TIOPOJIbI TPYIIIbI IpaHUTA-THNApUTa. [l HUX XapakTepHO O0JIb-
II0e COJIepKaHUE KBapiia U mpeodaaaHie KaJTueBOro MOJCBOIO IImaTa Hal
wiaruokiaa3zoM. OKpacka mopoJ cBemias oyarogapsi HeOOJIBIIOMY COJepIKa-
HUIO I[BETHBIX MHHEPAJIOB. B HaHHYI0 rpymiry 00beAUHAIOTCS HHTPY3UBHBIC
(rpanuT, rpaHUT-Opdup, nermMatut) u 3GpQy3uBHbIC (IUTAPUT, JTUITIAPUTO-
BBl OpGUpP) TOpHBIE MOPOALI (M. Tabdm. 2.2).

1. 'paHuT — rIyOMHHAS WHTPY3UBHAsI MOPOJA, CIOKCHHAS KAJUCBBIM
MOJIEBBIM MINATOM (OPTOKJIA30M MM MHKPOKIHHOM) — 40 %, ruaruokia-
3oM — 20 %, kBapuem — 30 % n nBetHbIMM MuHepanamu — 5-10 %, B oc-
HOBHOM OHMOTHUTOM, POrOBOM OOMAHKOW MM aBruTOM. OKpacKa TPaHWUTOB
CBeTJas, CBETJIO-Cepasi, cepasi, JKeNToBaTasi, pO30Basi, KpacHasi U 00YCIOB-
JIeHa I[BETOM MOJICBOTO minata. Cmpykmypa TOpOAbl MOITHOKPUCTAIITHYC-
CKasi, PaBHOMEPHO-3CPHUCTAsl, KPYIIHO-, CPEAHC- WIH MEIKO3CPHHUCTAS,
meKkcmypa MaccuBHasl. 3ajeraetT NpPeUMYIIECCTBEHHO B (GopMe 0aTOJIHTOB,
IITOKOB, JIAKKOJIUTOB. [JIOTHOCTh TPaHUTOB MEHSETCS B OOJBINKX Mpeie-
max, oObemHas Macca — 2,8-3,3 r/cm’. BpeMeHHOE CONpOTHBICHHE CKa-
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tHIO — 1500-2000 kr/cM?. MCIIOnB3yeTcst B CTPOMTENBCTBE B BHAC IICOH,
OyTOBOT0 KaMHsl, TUTUT, MOCTOBBIX OIIOP M KaK OOJMIIOBOYHBIH MaTepHal.

2. IlermaTuT, NMCHMEHHBIN TPAHUT — XKHUJIbHAS MIOPOJA, COCTOUT U3 Ka-
JIMEBOTO TIOJIEBOTO IIMNaTa, KBapua, ciioja (OMOTHTa WIIM MYCKOBHTA). Xa-
pPakTepHO B3aUMHOE IMpopacTaHHe MOJIEBOrO INMaTa U KBapua. Okpacka
nopoasl Oenasi, cepoBatasi, KpacHoBaTas. Cmpykmypa TIOTHOKpUCTAIIHYE-
CKas, HepaBHOMEpPHO 3€pHHCTas, mermatutonasd. Texcmypa mopojsl Mac-
cuBHas, (OPMBI 3aeraHus — AaiKu 1 Kuibl. [IpuMeHseTcs s U3roToBie-
Hust apdopa, caronsl. Penkne MuHepaibl, BCTPEUAIOMINECS B TIETMaTHTO-
BBIX XKHJIaX, UCTIONB3YIOTCS KaK [IEHHOE MUHEPAIBEHOE ChIPhE.

3. Jlunapur — kaiiHOTHIHBIA 3¢ (y3UBHBIN aHajIOr TpaHWTa. MuHe-
paNbHBIA cOCcTaB TaKOH ke, Kak y rpaHuTa. Okpacka mopozpl Oemnast, cBeT-
Jo-cepasi, JKenToBartas, KpacHoBaTas. Cmpyxkmypa nopdupoBas, mex-
cmypa MacCuUBHas WIM ToOpucTas. BxparuieHus mpencTaBieHbl KBaplieM,
KaJHeBbIM IMOJEBBIM IIMAaTOM, IUIaruoxyia3oM. llojeBble HIMaTel MMEIOT
CBeXMH OONHK, HE U3MEHEHHBIN BTOPUYHBIMH Tpolieccamu. Hanbonee TH-
nuuHas popMa 3aneranus — moTok. [IIOTHOCTE THmapuToB — 2,5-2,6 r/em’,
o6bemuas Macca — 2,4-2,6 r/cM®, BpeMEHHOE CONPOTHBICHHE CHKATHIO KO-
nebleTcs B WKPOKKX mpeenax — oT 500 go 3500 kr/em?. [Ipumensiercst Kak
Pa3HOOOPa3HBIN CTPOUTEIHHBIM MaTEepHAI.

4, JTlunapuToBblii mopdup, KBapIEeBbId MOPPUP — MATCOTUITHBIA aHa-
Jor rpaHuTa. MUHEpanbHBIN COCTAaB aHAIOTUYEH COCTaBy rpaHuTa. OKpa-
wien B CEpOBATHIC, CEPBIC, OyphIe, JKENThIC, 3€NICHOBAaThIC TOHA. CImpyKkmypa
nopoasl mop(hupoBasi, mexKcmypa MacCUBHAsL WX TOpHCTas. Bxpamnenns
NIPE/CTAaBIICHBI TEMU K€ MUHEpajlaMH, YTO W Y JIUIapuTa, OJHAKO OTIHYa-
I0TCSI TOTYCKHEBIIUMH 3€pHAMU I0JIEBBIX IINATOB. BynkaHHueckoe CTEKIOo
OCHOBHOW MaccChl paCKpHCTaJUIN30BaHO. XapakTepHble GopMbl 3ajieranus —
MOTOKHU, KPYITHBIE MMOKPOBBL. JIMMapuT M JIMNapUTOBBIH NOPQUP UCTIONB3Y-
I0TCSI KaK CTPOMTEJILHBIH KaMeHb, a HEKOTOpPbIe KBapleBble NOP(UPHI — Kak
JIeKOpaTUBHBIN Marepuall. OU3UKO-MEXaHUMUECKHE CBOICTBA TAKHE K€, KaK
y JIHUIapuTa.

5. O6cupnan — >¢dy3uBHas nopona. Okpacka pasnU4HASA: CBETIO-
cepas, cepas, Oypast, KpacHOBaTo-Oypasi, uepHasi. CmpyKkmypa CTeKIoBaTas,
meKcmypa MacCHBHas, XapaKT€pPEeH PaKOBUCTBIH H3JIOM W CTEKJISTHHBIN
6neck. Yamie BCTpeyaroTcsi KUCIble OOCHIMAHBI, aHAIOTH JIMIIAPUTOB, HO
HUMEIOTCS TaK)Ke aHAJIOTH TPAXUTOB, aHJE3UTOB, 0a3albTOB U JPYIHX H3-
nuBIuxcsa nopoj. CoctaB 00CHINAHOB CIOXKHBIN M HETOCTOSHHBIN. Ob6pa-
3yeTcs MpU ObICTPOM 3aCTHIBAHMM M3JIMBIICHCS Ha MOBEPXHOCTH JaBHI. 3a-
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JeraeT B BHJE IIOTOKOB MM ITOKPOBOB. Vcronb3yercs Kak MOAEIOYHBINH U
JICKOPATHUBHBIN KaMEHb, HATIOJHUTENb OSTOHA.

6. Ilem3a — > dy3uBHas nopona. Okpacka Oenasi, xenToBaras, cepas,
4yepHasi U KpacHoBartas. CmpyKmypa OpOJbl CTEKIIOBATAs, MeKCmypa Iy-
3pIpHCTast, TOpoJa BoiaokononobHas. OOpasyercss mpu ObICTpOM 3aTBep-
JeHurn OypHO BCKUIAOIIEH JTaBbl (OOraToit razaMu W mapamu), IiaBacT B
BoJie. [To xummudyeckoMy cocTaBy KoJeOJIeTcsi OT KHCIBIX 10 OCHOBHBIX. 3a-
JeraeT B BHIE NOTOKOB. BpeMeHHOE CONPOTHBIICHHE CIKATHIO COCTABIISCT
200400 xr/cm?®, mopucrocts — 80 %. Mcrone3yercss Kak aOpasHBHbIH H
M30JIMOHHBIA MaTepHall, HAIlOJHUTENb JITKUX OSTOHOB M T'MAPAaBINYe-
ckas 100aBKa K OETOHY.

3.2.2. Cpeanune MarMaTu4ecKue MOPObI

K cpemnnum marmatudeckuMm nopogam (comepkanue SiO, — 65-52 %)
OTHOCSITCS MHOTOUYMCIIEHHBIE TOpob! (0K0J10 400 THIIOB) IPYIIIBI CHEHUTA-
TpaxuTa, He(eIMHOBOTO CHEeHUTa-(PeHOoINTa U JUOpUTa-anae3nTa. B nopo-
JIax 9THX TPYII OTCYTCTBYET KBapll, YTO JErKO OTIINYACT UX M0 ITOMY IpH-
3HaKy OT KHCIBIX NMOpoA. ['pymmsl cpeaHux mopox B Oousblneil mMepe, dem
KHCJIbIE, 000TaIeHbl IBETHBIMU MUHEPATaMHU U MUMEIOT NPEUMYIIECTBEHHO
Cepyl0 OKpacKy. VX THUNWYHBIMH TPEACTABUTEISIMH SIBISIOTCS TIOPOJBI
TPYIIBI CHEHUTA-TPAaXUTa, KOTOPBIE 3aHUMaloT okoJo 0,6 % Beeil miomann
Pa3BUTHSI MAarMaTHYECKHUX TTOPOJI.

7. CHeHHT TIpeAcTaBisieT co00il TIyOMHHYIO WHTPY3HBHYIO IIOPOAY,
CJIO)KEHHYIO KaJIMEeBBIM 10JIeBbIM ImaroM (50—-60 %), KucibM ruiaruokia-
30M (25-30 %) u nBeTHbIMH MHUHepanamu (OMOTHT, poroBas oOMaHKa, aB-
ruT), coctapisomumu B cymme 10-20 %. Okpacka CMeHUTOB OT po30Ba-
TOH 10 cepoBaToil. CmpyKkmypa TIOPOABl MOTHOKPUCTAIIINYECKasl, PaBHO-
MEpPHO-3epHUCTAs], KPYITHO- UJIM CPEIHE3EPHUCTAs; MmeKCcnypa MacCUBHas,
pexxe nojocyartas. CHEHUT MOXHO JIETKO CIYTaTh ¢ IPAaHUTOM, OT KOTOPOTO
OH OTJIMYAETCS YacTO TOJIBKO OTCYTCTBHEM KBapla. 3ajeraeT CHeHUT B BUJIE
mTokoB. 1o Gu3nuKo-MexaHNYECKUM CBOWCTBAM CHEHUTHI OJM3KH K TPaHH-
TaM, HECKOJIBKO YCTyTIasi UM B IIPOYHOCTH 110 IPHYMHE OTCYTCTBHUS KBapla.
Hcrionb3ytoTest aHaJIOTHYHO TPaHUTaM.

8. Tpaxur — KaWHOTUOHEIN 3 Qy3uBHBIN aHaIOr cHeHNUTa. MUHEpah-
HBI COCTaB TpaxuTa aHAJOTHYEH COCTaBy CHEHHUTa. OKpacka Tpaxura
CBETJO-cepasi, CBETJIO-XKENTas, cepoBaras, OypoBaTas, KEITOBaTasd.
Cmpykmypa 1iopofibl TopdupoBas, mekcmypa nopucras, MmaccusHasi. Kpu-
CTaJUTMYECKHE BKPAIUICHUSI HPEICTABICHBI KAaJIMEBbIM IOJICBBIM IIMATOM,
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peke OMOTHTOM W POrOoBOM OOMaHKOW. J[Jsi BKpaIieHW XapakTepHa CBe-
xasi Onectsias nmoBepxHocTb. Iloposna TOHKOMOpHCTas, LIepoXxoBarasl Ha
omymns. B cBA3M ¢ HamuMuueM MOp BPEMEHHOE CONpPOTHBIIEHHE CXATUIO
00bryHO He mpesbimiaer 600-700 Kr/cM’., Hcnonp3yeTcst kak 3alOMHUTEINb
Ju1s1 GETOHA M KUCIIOTOYIIOPHBIH MaTepual.

9. TpaxuToBbIii NOP(UP — NAJTCOTUIIHBIN aHATIOT cHeHNUTa. MUHepab-
HBII COCTaB aHAJIOTUYEH COCTaBY CHEHUTA. OKpacka MOpoJbl KpacHOBATasd,
KenToBaTas, OypoBaTas, cepast. Cmpykmypa 1moponabl nophupoBas, mek-
cmypa MaccuBHas (miotHast). TpaxuToBeie MOPGUPHI OT TPAXUTOB OTIHYA-
IOTCSl CHJIPHOW CTETIeHBI0 M3MEHEHHsS MHHEpaioB. BkparueHus Ooibimeit
YacThI0 TYCKIBIC. 3aJleTaloT TPaXWTHI M TPaxXUTOBBIC MOpdupsl B (opme
MOIIHBIX MOTOKOB WJIM ITOKPOBOB, YTO OOBSICHSAETCS OONBIION BA3KOCTBHIO
e’oyHoM naBbl. MIHOTIa BeTpewaroTcs JalKu U IJIaCTOBbIE 3anexu. Mc-
IIOJIB3YETCSL KAK CTPOUTENIBHBIN U J€KOPATUBHBIM KaMEHb, LIEHHBIA KHUCIIO-
TOYNOPHBII MaTepuas. [IIOTHOCT TPaxMTOB M TPAXUTOBBIX MOPHHPOB —
2,5 r/cM’. BpeMEHHOE CONPOTHBICHHE CKATHIO OOBIYHO COCTABISACT
500-800 kr/m’.

3.2.3. OcHOBHBbIE MarMaTU4YecKHe MOPO/bI

OcHOBHbIE MarmMaTtuueckue mopomsl (comepxkanme SiO, — 52-40 %)
MIpeCTaBIeHBl TPyNIoi raddpo-6a3anpra. OT KUCIBIX M CPEIHHUX IMOPOJ
JIETKO OTJIMYAIOTCS 10 TEMHOMY, IIOYTH YEPHOMY LBETY, 00YCIOBICHHOMY
OONBIIMM KOJMYECTBOM TEMHOLBETHBIX MHHEpajoB B mopoxe. Kmapu u
KaJIMEeBBIH MOJIEBOI LINMAT OTCYTCTBYIOT. D(Qy3UBHbIE NOPOIBI OCHOBHOTO
COCTaBa SIBJISIOTCSI CAMBIMH PaclpOCTPAHEHHBIMH CPEIM BCEX MarmaTHde-
CKHX ITOpO/I.

10. I'a60po — nHTpY3UBHAs ITyOMHHAS MOPOAA, CIOKEHHAS OCHOBHBIM
IIarkokaa3om (nabpagopom, OUTOBHHTOM, aHOPTHTOM), COCTABJISIOLINM
50 %, u nupokceHoM (aBruToM). B HEOOJBLIMX KOJIMYECTBaX MOTYT IpPHU-
CYTCTBOBATh OJIMBHH, POToBasi 0OMaHKa, OMOTHT. OKpacka Tab0po TeMHO-
cepas, 3eJeHOBaTO-cepast, yepHasi. CrmpyKmypa TopoJIbl NOTHOKPHCTAIIIN-
YecKas, pABHOMEPHO-3epPHUCTAs], KPYIHO- WIN CPEAHE3CPHUCTAS, MeKCHLy-
pa MaccHBHas, IojocyaTasi. 3ajeraet rabopo B popme JIOMOIUTOB U JIAKKO-
autoB. Pexxe BerpewaroTcs maiiku.  IlnoTHOcTe TabOpo  cocraBiseT
2,7-2,9 r/em®, o6bemuas macca — 2,6-2,8 r/em’, npenen NPOYHOCTH TNpHU
cxatin — 800-2800 kr/cm?. TIopoIbl OTIMYAKOTCS GOIBIION POYHOCTHIO U
JIOCTaTOYHO BBICOKOW CTOMKOCTBIO IPOTHB BbIBETpUBaHUs. [Ipumensercs
KaK CTPOMTENbHBII KaMeHb 1 OOJIMIIOBOYHBIN MaTepHuall.
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11. ba3aabT — KaWHOTUITHBIA 3¢ Gy3UBHBIA aHAIOT Tab0po. MuHEpab-
HBII COCTaB aHAJIOTMYEH cocTaBy radopo. Okpacka 6a3anbpra TEMHO-cepas,
yepHasi. XapaKTepeH HEPOBHBIH M3JI0M, OOJBIION yIenbHbBIH Bec. Cmpyk-
mypa NOpoJbl CKPBITOKPHCTAJUINUECKas, HHor/a nopduposas. Texcmypa
MacCHUBHasl, MOpHCTast, my3sipucTas. DopmMel 3ajeranus 6a3aabTOB — MOTOKU
U MOKPOBBI, HEPEAKO OTPOMHBIE 110 TUIOLIA N ¥ 3HAUYNTEIbHBIE 110 MOIIHO-
CTH, 4TO CBSI3aHO C HU3KOM BS3KOCTBHIO 0a3abTOBOM JaBbl. bazanbTsl 04eHb
CTOMKH K BBIBETPHBAHHIO.

12. Tua6a3 — maneotunHeiid 3¢ ¢Gy3uBHEIN aHaigor rabopo. Munepaib-
HBI COCTaB COOTBETCTBYET COCTaBy radbOpo. OKpacka TOPOIBI 3elieHasd,
TEMHO-3eJIeHast, yepHas. Cmpykmypa 1miopoabl nopdupoBas, CKpPBITOKpH-
CTaJUIM4ecKasi, MenKko3epHucras (nmabasoBas). Texcmypa MaccHBHas.
B ciiyqae mop¢upoBoii CTpYKTYphl MMEIOTCS BKpaIUICHHs IUIardoKjasa,
npokceHa. @opma 3aneranus aAuadaza — NOKPOBBI, MOTOKU CHILIBL, TAHKH.
[noTHOCTh 6a3anbToB 1 auaba3oB coctasiser 2,9-3,0 r/cm®, o6bemHas
macca — 2,6-2,8 r/cm®, BpemeHHOE CcOIpOTHBIEHHE Cx)aTHIO — oT 1100
70 5000 kr/cym®. MCrONmb3yIoTes: JUIsl H3TOTOBMICHHUS KHCIOTOYIIOPHEIX TPYG
W KaK CBIpbe JUIs NOoJIy4eHHs1 0a3aJIbTOBOTO JIMThSI U CTEKIOBOJIOKHA.

3.2.4. YAbTPaoCHOBHbIE MOPOABI

VipTpaocHoBHBIE TOpos! (comepskanue SiO; < 40 %) 06pa3yroT B 3eM-
HOW KOpE€ MPEHMYIIECTBEHHO TIyOWHHBIE (hopMBI 3aneranus. CoCToAT Iie-
JMKOM W3 L[BETHBIX MHUHEPAIOB M SABISIOTCS B OCHOBHOM MOHOMHHEPAb-
HBIMH. JTO TEMHOOKpAIIICHHbIE OPO/IBI, HE COJIEPIKAIIME TTOJIEBBIX IINATOB
n kBapua. K yapTpaocHOBHBIM MOPOAAaM OTHOCSITCS IEPUIOTHUT, TYHHT, IH-
POKCEHHUT H JIp.

13. IlepuaoTuT — camas pacnpocTpaHEHHas U3 YJIbTPAOCHOBHBIX IIO-
poxa. Cocrour u3 omuButa (30-70 %) u mupokcena (70-80 %). Nuorma
NPUCYTCTBYIOT €IMHUYHBIE 3€pHA POTOBOI 0OMaHKM W Ouotuta. OKpacka
TEeMHO-3eJIeHasl, TeMHO-Oypas, 4epHas. Cmpykmypa TOIHOKPHCTAIIHYe-
CKasg PaBHOMEPHO-3EPHHCTAsl, CPEIHE- WIM MEIKO3EPHUCTAs, meKcmypa
MaccuBHasg. OT JAyHUTa OTIMYAETCs HAJIMYHUEM 3€PEH NMUPOKCEHa C COBep-
IICHHON CHalHOCTBIO W CHJIBHBIM CTEKIJITHHBIM OJIECKOM. 3ajieracT B BHIC
JMH3000pa3HBIX WIH ILIaCTOOOPa3HBIX KPYIHBIX TelN, MOAOOHBIX JIOMOJIH-
TaM 1 JIAKKOJIMTaM.

14. ynnt coctout Ha 95 % wn3 onuBrHA. B HEOONBIIMX KOJIMUECTBAX
NPUCYTCTBYET MAarHETHT WJIM XPOMHT. OKpacka TOpOIbl TEMHO-3eJIeHas,
yepHasi. Cmpykmypa TOJHOKPUCTAJUIMUECKas PaBHOMEPHO-3EpHUCTAS,
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MEJKO- WM CpEeTHE3CpHUCTAs, MeKCmypa MacCHBHas. 3ajieraet B BHIE
JIMH3000pa3HbIX WIM IIACTOOOPa3HBIX KPYIHBIX TeJl, MOAOOHBIX JIOMOJIH-
TaM ¥ JAKKOJIUTAaM.

15. IIupokcenuT — nopoJia, ciokeHHast Ha 95 % IMUPOKCEHOM, BCTpe-
YalOTCsI OJIMBUH, POroBasi oOMaHKa, OMOTHT. OKpacka OT TEMHOU 10 4Yep-
HOH. CmpyKmypa KpYIHO- WIH CPEIAHE3CPHUCTAsl, MeKCHmypa MacCUBHAs.
CpenHsisi IIOTHOCTh YJIBTPAOCHOBHBIX mopon — 3,2-3,4 r/em®. Jlerko noJI-
JTAIOTCS BBIBETPUBAHMIO. | €HETHYECKH CBSA3aHBI C MECTOPOKACHUSIMH II0-
JIE3HBIX MCKOMAEMBIX (XpOM, TUTATHHA, TANIbK, acoecT, kooanbT). HekoTopbie
MTOPOJIBI MCIIONB3YIOTCA B KAaUeCTBE JAEKOPATUBHOTO M MOAEIOYHOTO KaMHSI.
3aneraeT B BHIE JTUH3000pa3HBIX WM INIACTOOOPA3HBIX KPYIHBIX T, IMO-
JTOOHBIX JOMOJIMTAM H JTaKKOJIUTAM.

3.2.5. ByJakaHokJacTHYeCKHE TIOPOABI

16. Byakannveckue Ty(sl — HOpOJIbI HEOJHOPOJHOTO COCTaBa, Ha
(hoHEe OpHCTON MacChl pa30pOCaHbl 00JIOMKH TOPOJ PA3InIHON BEITHYNHBI,
dbopmbl U 1BeTa. OKpacka TOPOIbI pa3iyHas — OT OEJoW 10 YEepHOM.
Cmpykmypa niopopl o6I0MouHast, mexcmypa niopucrtas. [1o cocraBy cpe-
1 BYJIKAHHYECKHX TY(OB BBIICIAIOTCSA 0a3albTOBBIC, aHIC3UTOBBIC, Tpa-
XHUTOBBIE, INIAPUTOBBIC U PYTHE, KOTOPHIC SIBITIOTCS aHAJIOTAMH COOTBET-
CTBYIOIMX 3P QPY3UBHBIX TOPOJ. 3aJeraloT ByJIKaHMYSCKHE TY(PHI B BUAC
cioes, mactoB. Ilopucrocts TyhoB mocruraer 70 %, BpeMEHHOE COIpPO-
THBICHHE CKaThIO — 0T 80 10 700 Kr/eM?. Bynkanuueckue nopoapl IIMPOKO
NIPUMEHSIOTCS. B CTPOUTEIBHOM JIejie KaK CTPOUTEIbHBIA KaMEeHb 1 00JIHII0-
BOYHBIH MaTepuan. [lnoTHas pasHOBHIHOCTH TY(OB — Tpacc, phIXjas pas-
HOBHJHOCTb — IYII[0JIaH UCTIONB3YIOTCS MPH U3TOTOBJIEHUH ITyLII0JaHOBBIX
MOPTIaHALEMEHTOB, IPUMEHIEMBIX B TUAPOTEXHUYECKOM CTPOUTEIILCTBE.

4. U3y4enne mopon

OBazeHne STHM pa3feoM Kypca 3aKIFodaeTcs He B MEXaHUIEeCKOM 3a-
Y9MBaHUM 3aT0JTHEHHON TaONWIbI, a B IO3HAHHH MarMaTHIeCKHX IIOPOJ
KaK IPOAYKTOB U HENOCPEACTBEHHBIX YYAaCTHHUKOB CJIOXHBIX IPOLECCOB
3aCThIBAHUSI MAarMaTHUECKUX PACIUIaBOB B Pa3JIMYHBIX IPUPOIHBIX YCIOBH-
SIX, KaK COCTaBHBIX YaCT€W €IMHOTIO KOMILJIEKCA 3€MHOM KOpbI, UMEIOLIUX
CBOIO HCTOPUIO MOSIBICHUS U Pa3BUTHS, KaK YpE3BbIUaiHO BaXHBIX U UHTE-
PECHBIX C HAPOHOXO03SHCTBEHHON TOUKH 3PCHHS 00BEKTOB.
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ITpu camocTOATETPHOM M3YYEHHN MaTepualia o JIUTePaTypHbIM HCTOU-
HHUKaM M TIpH pabote ¢ oOpas3iiaMy BaKHO YSICHUTh 3aKOHOMEPHOCTH 00pa-
30BaHMs, CTPOCHUS U COCTaBa Pa3lIUYHbIX T€HETHYECKHX IPYII MOpOJ, 3a-
MOMHHUTh MX BHEIIHMH OOJINK, U3Y4YHTh HPAKTHYECKOE 3HAUEHHE M BaXK-
Helimme Gpu3nKo-MexaHNIeCKUe CBOHCTBA.

BOHpOC])I AJIst CAMOKOHTPOJIA

1. Yro Taxkoe ropHsIe TOPOIBI ¥ KaK OHM KIACCH(DUIMPYIOTCS IO TPOUC-
XOXKIECHUIO?

2. Ilpu KakuX T€OJIOTHYECKHX Ipolieccax oOpasyloTcs MarMaTHIECKUE
opoIeI?

3. ITo kakuM npu3HaKaM KIacCU(GUIMPYIOTCS MarMaTHYeCKHe opo/Ib?

4. Ha yeM ocHOBaHa reHeTHYecKas KilacCU(pUKalUs MarMaTHYECKUX I0-
pon?

5. Kakue 0COOCHHOCTH MMECIOT Pa3JIMYHbIC TCHETHYCCKHE KJIAaCChl Mar-
MaTHYECKUX TOPHBIX TOpo1?

6. Kak xnaccupuimpyroTcss MarMaTH4ecKUe MOpPOJbl 0 XUMHYECKOMY
cocraBy? UTo U mouemMy HOJI0KEHO B OCHOBY 3TO# Kiaccupuxanuu?

7. HazBaTb riaBHbIE MUHEpAIbl MArMaTHYECKUX TOPOI.

8. Kak cka3piBaloTcss 0OCOOCHHOCTH XMMHUYECKOTO COCTaBa Marmaruye-
CKHUX ITOPOJI HA X MUHEPAIbHOM COCTaBe?

9. Kak M3MEHSIOTCSI OKpacka M IIOTHOCTh MarMaTHYECKHUX IOPOJ IO
XMMHUYECKUM Kytaccam?

10. Kakue 0coOEHHOCTH MHHEpPAILHOTO COCTaBa UMEIOT 3(dy3uBHBIC
MAJICOTUITHBIC TTIOPOIBI?

11. Kak y4yuThIBaeTCS MHHEPAJIBHBII COCTaB MPH OIPEACICHUN Ha3Ba-
HUs 3O Qy3uBHON TOPOABI?

12. Kak BiusieT MUHEpalbHBIA cOCTaB Ha (PU3NKO-MEXaHUYECKHE CBOW-
CTBa MarMaTU4ecKuX mopox?

13. Uro Takoe CTPYKTypa M TEKCTypa MarMaTHYECKHX IOPOJ M KakKue
NIPU3HAKH TIOJIOKEHBI B OCHOBY MX BBICJICHHS?

14. Kak cBsi3aHBl CTPYKTYpHBIE M TEKCTypHbIC NMPU3HAKH C OCOOEHHO-
CTSIMU T€HE3UCa MarMaTHYecKuX mopoa’?

15. Kak BimsieT CTpyKTypa M TEKCTypa Ha (H3HKO-MEXaHHYECKUE CBO-
cTBa opona?

16. Kakne ¢opmBl 3ajeraHus MPUCYIIH OTACIBHBIM TeHETHYECKUM
TpyIIaM MarMaTHIEeCKuX Mopo.?

17. Kak moctpoeHa obmiast kiraccuukarysi MarMmaTHIeckKux mopoa?
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JladopaTtopuas padora 3. OIIPEJAEJEHHUE U U3YUEHHUE
OCAJJOYHBIX T'OPHBIX TIOPO/J

Lean padorsr: 1. [IpousBecTn onncanue u onpenelieHne 00pa3oB XH-
MHUUYECKHX, OPIaHOT'CHHBIX, CMELIaHHBIX U 00JIOMOYHBIX 1MOpoJ. 2. M3yunTth
OCHOBHBIE Pa3HOBHIIHOCTH XUMHYECKHX, OPraHOTEHHBIX, CMEIIAHHBIX 00-
JIOMOYHBIX (PBIXJIBIX, CBA3HBIX M CHEMEHTHPOBAHHBIX) MOPOJ C YYETOM HX
TeHe3Hca M COCTaBa.

MaTtepuanbl: 00pa3usl mopon, mkaga Mooca, ¢rakonsr ¢ 5-10%-noit
COJISTHOH KHCJIOTOH, JIyIiBl, paboyast TeTpap.

1. KpaTKne CBe/JIeHHsI 00 0CaI0UYHBIX nmopoaax

Ocajo4Hble TIOPOJBI MIUPOKO HpencTasieHsl (75 %) B MOBEpXHOCTHOU
4acTH 3¢MHOW KOpbl. BMecTe ¢ Tem oHuM cocraBisitoT He Oonee 5 % ot 00-
mero odbeMa 3eMHON KOpbl. [IoYTH MOBCEMECTHOE pPacIpOCTpaHEHHE Y
JTHEBHOW TIOBEPXHOCTH 3TOM MeHETHYECKOH TPYIIIBI OPOJ] ONpeesieT uxX
0COOCHHO Ba)KHOE 3HAYEHHUE KaK Cpelbl JUIl CTPOUTENbCTBA M JKCIUTyaTa-
I[N MHXXEHEPHBIX CHCTEM M COOPYKEHHH.

XapakTepHbIMU YEPTaMH OCaJ0YHBIX MOPOA SBIISIOTCS CIOUCTOCTB, I10-
PHCTOCTh, 3aBHCHMOCTh COCTaBa M CBOICTB OT KJIMMarta, COJACPXKAHHE
OCTaTKOB XMBOTHBIX U PACTUTEIBHBIX OPTaHU3MOB.

1.1. lIpoucxoxneHue

Ocao4HbIe TOPHBIE TTOPOJBI 00Pa3yIOTCsl IIyTEM HAaKOIUIEHUS! NPOJYK-
TOB pa3pylIeHHs MarMaTH4ecKuX, MeTaMmoppuyeckux W Ooliee APEBHUX
ocaouHbIX nopo. OOpa3oBaHHEe OCaOYHBIX IIOPOJ| HAUWHAETCS C BBIBET-
pHBaHUS MATEPUHCKON TOPOJIBI, IIPOXOIUT CTAIHUIO IIepeHoca (TPaHCIOPTH-
POBKH), 3aBeplIaeTCsi OCaXJICHHEM (CeqUMEHTaluel) W IpeBpalieHHeM
PBIXJIOTO BOJHOTO MIIM BO3AYIIHOTO OCAJKa B OCAJOYHYIO TOPHYIO MOPOIY
(muarene3). B 3aBHCHMOCTH OT TMPOUCXOXKICHUS HCXOMHOTO OCajKa Oca-
JIOYHBIE MOPOBI MOAPA3JICIAIOT Ha Ceayroline rpynmsl: 1) 061oMouHbIe
(MexaHWYecKHe); 2) XUMHIECKHe; 3) OpraHOTeHHBIC; 4) CMEIIaHHBIC.

1.2. BelecTBeHHBINH COCTAB 0CaJI0YHbIX nmopoxa

CpeaHeBaIoBOM XMMHUYECKH COCTaB BCEH 0CATOUHOM TOJIIHM OJIM30K K
COCTaBy MarMaTU4€CKuXx IOPOJI. OI[HaKO cneumbyma TCHE3MCa MPOABIIACT-
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Cs B TOM, YTO B OTJIMYHME OT MarMaTHYECKUX IMOPO.T HAOIFOMat0TCs O0JIbIIIee
KOJINYECTBO OKHCHOTO KeJie3a 10 CPAaBHCHHIO C 3aKHCHBIM, MpeoliagaHme
KaJusl HaJl HAaTPUEM, TIOBBIICHHOE COJICPIKaHKUEe BOJIBI U YIIIEPOIa.

B cocTaB 0cafiouHBIX TOPOJ BXOMAT CIEAYIONINE BHBI MUHEPAILHOTO
MaTepuaia: a) 00JOMKH FOPHBIX MOPOJ Pa3IHYHOIO MPOUCXOXKICHHS (Mar-
MAaTHYECKUX, OCAJ0YHBIX, METAMOP(PHUUECKHX); 0) MEPBHUUHBIC MUHEPAIIBI,
COXPAHUBIIKECS MOCIEC Pa3pyIICHHUS B MPOIECCE BHIBETPUBAHUS MCXOIHBIX
mopo1 (KBapil, TTOJIEBhIE LITATHI, CITFOIBI, POroBasi OOMaHKa | Jp.); B) MUHE-
paiibl COOCTBEHHO OCa04HbIe (TJIMHUCThIE MHHEPAIbI, THIIC, KaJIbIUT, ra-
JIUT, OTIAN U JIp.).

Ocao4HbIe MOPO/IbI B OCHOBHOM SIBIISIFOTCS. MOHOMHHEPAIBbHBIME 00pa-
30BaHUSAMH.

1.3. CtpykTypa u TekcTypa

XapaxTepusysl CTPYKTYPHO-TEKCTYPHBIE OCOOCHHOCTH OCaJ0YHBIX IO-
pox, CIENyEeT yUUTBIBATh, YTO Il HUX XapaKTEPHBI T€ XKE MPU3HAKU CTPOE-
HUSL ¥ CIIOKEHUS TIOPOJI, YTO U JJIA MOPOJ] JII0O0H JIPYyroil TeHeTUYECKOM
rpymmsl. Bmecte ¢ Tem cnenndurka 00pa3oBaHUs OMpeaesieT HATHInue 0Co-
OBIX UX Pa3HOBUIHOCTEH.

CTpyKTypsl OOJOMOYHBIX MOPOJ BO3HHKAIOT B pPE3ylbTaTe MeXaHHUe-
CKOTO pa3pyIIeHHs UCXOJTHOTO MaTepuana. BeienacTBrue 3Toro 0CHOBOW MX
KIaccu(UKAIUH SBICTCS pa3Mep 3epeH. BBIACTAIOT ClleAyIoHe CTPYKTY-
PBL: 2pY6000OIOMOUHYIO C YACTHIIAMU OoJiee 2 MM B AHWAMETPE, CPeoHeoo-
Aomounyto (iecuanyro) — npeobianatot gacTuis! ot 2 1o 0,05 mm; menko-
0610mounyto (buIeBatyIo) — pazmep yactui ot 0,05 o 0,005 mMm; mouko-
0010mounyto (ruHUCTYI0) ¢ yactuiiamu Mernee 0,005 mm; cuewmannyio (B
MOPO/Ie MPEICTaBICHBI YaCTHIIBI Pa3IMUHBIX Pa3MEpPOB).

[Ipu xapakTepuCTHKE CTPYKTYyp XMMHUYECKHX M OPTaHOTCHHBIX HOPOJ
cienyeT oOpamaTh BHUMaHUE Ha GopMy 3epeH, a He Ha uX pazmep. OCHOB-
HBIE THITBI CTPYKTYD 3THX IOPOJ: KPUCHANIUYECKU-3EPHUCASA, 00U O-
easn, zemaucmasn, dempumycosasn (0OIOMOYHAS), CKPbUMOKPUCMALIUYE-
CKas, 60JI0KHUCMAA, PAKYUIEHHUKOBAA, KOPAI06aA.

TekcTypbl OCaJOYHBIX IOPOA: MO NPHU3HAKY OPUEHTHUPOBKH 3€peH
OOBIYHO pa3ZENAIOT HA Hecnopsadounyio U cioucmyio. 110 OTHOIIEHHIO K
MOPUCTOCTH HMPHUHSATO BHIJIEIATE NAOMHYI0 U nopucmyo (MEIKOTIOpUCTAast —
pa3mep mop <0,5 mm, kpymHOTIopuctas — ot 0,5 1o 2,5 Mm) TekcTypsl. Tek-
CTYPY CHIIIYYHX ITOPOJI Ha3BIBAIOT PHIXTIOMH.
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1.4. ®opmbl 3aj1eraHust 0CaJ0YHbIX MIOPOJ

XapakTepHOH 0COOEHHOCTBIO OCaJOYHBIX TOPHBIX ITOPOJI SIBJISIETCS CIIO-
UCTBIA XapakTep MX 3aJleraHus — Pe3yJbTaT UIMTEJHLHOIO HAKOIUICHMS
ocankoB. OTeNbHBIE CIIOM OTIIMYAIOTCS JPYr OT APYyra M0 MHHEPAILHOMY
COCTaBY, KPYITHOCTH 3€PeH, OKpackKe, pacloj0oKeHHIO YacTHI] U T. JI. 3aje-
raloT 0CaJ0YHbIE MOPOJBI OOBIYHO B BHJE IUIACTOB, pexe B (opMe JIMH3,
BBIKIIMHUBAHUH, OCHINeH, BaoB U T. . OCHOBHBEIE (OPMBI 3aleraHus oca-
JOYHBIX IOPOJ IIpUBECHEI Ha puc. 3.1.

Puc. 3.1. ®opmsl 3aneranus 0CalOYHBIX TOPOJI: @ — IUIACT: aa' — KPOBJIA
miacra, 60' — mojomIBa racTa, BB' — MOIIHOCTD IJIACTa; 6 — BHIKJIMHUBA-
HUE IUIACTa; 6 — JIMH3BI; 2 — KapMaH; 0 — BaJl; e — LuieiQ
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2. Onucanue MOPoja

Onwncanne oOpa3loB XUMHYECKNX, OPTraHOTCHHBIX M CMELIAHHBIX Oca-
JIOYHBIX MTOPOJ pou3BoauTcs B popme tadm. 3.1.

Ta6nunma 3.1. XumuyeckHe, OpraHoreHHble U CMEIIAHHbIE MOPO/bI

MuHe- Xumu- Haspa- | Ilpumenenue
Crpyk- | Tekcry- . . | Knacc no
Oxpacka panbHBIA | YecKwuit HUE B HAPOJHOM
Typa pa TeHe3ucy o
coCTaB cOoCTaB TIOPOJIBI XO3SHCTBE
1 2 3 4 5 6 7 8

I'padpr 1-6 TaGMULBI 3aMONHSIOTCS NPU HEMOCPEJICTBEHHOI padoTe ¢
oOpasuamu KoJUIeKIMH, a rpadsl 7, 8§ — mociie onpeaeneHus WX Ha3BaHMS
COTJIACHO OITUCAHUIO MOPOJI.

[Tpu caMoOCTOSITENEHOM OIMCAaHMKM OCHOBHBIX HMPU3HAKOB HEOOXOIMUMO
PYKOBOJICTBOBATHCS CIIEAYIOIUMH PEKOMEHJAIIUSIMH.

OKpacka — 0JTHO U3 BR)XHEHIINX (PU3NUECKHX CBOWMCTB, KOTOPOE 4acTO
CITy’KHT AWArHOCTHYECKUM IpH3HAKOM. [IepBHYHBIM LIBETOM B OCHOBHOM
sBIsIeTCsT OenbIil. PasnuuHble KpacuTeny NPUIAIOT XUMHYECKUM M OpraHo-
TeHHBIM TIOpOJaM CJEAYIOIIHEe OTTEHKH: YEpHBIN (OpraHHYecKoe Belle-
CTBO), JKENTHIH, OypHIH, KpacHBI (OKHCIBI jKeie3a), 3eJeHBIH (MHHepai
TJIAYKOHUT, OKHCIIBI ME/IH), CHHEBATBIA 1 TOyOOBATHIN (BOIHBIE CHIIMKATHI
JKelle3a, Boa, Haxosmascs B mopax). L[BeT moposl B 3HAUUTENBHOHN CTe-
MIEHU 3aBHCUT OT €€ COCTOSIHUSI (BIIaYKHOE HIIH CyX0€, B KyCKe WJIN pa3apoo-
JIeHHass B TOpOWIOK). [loaToMy mpHM ONHMCaHWW YKa3bIBAIOTCSI OCHOBHAs
OKpacka, e OTTEHKH, XapaKTep pacrpeeieHus mo oopasity.

Cmpykmypa. Hano yu4uTeIBaTh, 4TO TO TJaBHBINA MOKa3aTelb, 0 KOTO-
POMY MOKHO COCTAaBUTbH IPEJCTABICHUE O FCHETUYECKON MPHUHAJIC)KHOCTH
obpasua. HeoOxo1nMo BHEMATENbHO M3Yy4YUTh (OPMY MHUHEPAIBHBIX arpe-
ratoB (BOJIOKHA, 3epHa, OOJIOMKHM PakOBHH M T.[I.), @ TAKXKe BKIIOYCHUS
00JIOMOYHOTO MaTepHana, OCTATKOB JKUBOTHBIX WMJIM PACTHTENBHBIX Opra-
HHU3MOB.

Texcmypa. HeoOxomuMo o0paTtuTh 0co0Oe BHMMaHHE Ha OIMCAHHE
cionctoctu. CrienyeT BBIACIHUTH €€ THII, BHIpRKECHHE (M3MEHEHHE IBETa,
COCTaBa, MOLIHOCTh CJI0eB). [IpH OIMCaHUK TPELUIMHOBATOCTH YKa3bIBACTCS
XapakTep TpemuH (OTKPHITHIE, 3aKPhIThIe, UX JUIMHA, upuHa). OTMeuaeTcs
KaBEPHO3HOCTh KapOOHATHBIX MOPOJ, HAIMYUE KOHKPEHHH U IKEJIBaKOB
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¢docdopura, KpeMHs, TUMOHNTA | T. A. JlaeTcsd OpUEHTHPOBOYHAS XapaKTe-
PHCTHKA HOPUCTOCTH (MaKpoO- WIM MUKPOIIOPUCTAst IIOPOJIa).

Munepanvnolii u xumuueckuii cocmas. IIpu XxapakTepHCTHUKE COCTaBa
MOpOJ| ONpefeleHne Ha3BaHUS MHHEPAJIOB CIEAYyeT MPOU3BOAUTH B COOT-
BETCTBUH C METOJIaMH UX JUAarHOCTHKH, U3JI0’KeHHBIMHU B padote 1. CocraB
XMMHYECKHUX, OPTaHOTEHHBIX U CMEIIAHHBIX MOPOJ Hapsagy C I'€HE3UCOM
MOJIO)KEH B OCHOBY HMX Kiaccupukanuu (Tadmi. 3.2) U ciayXUT BaXKHBIM
JMarHOCTHYECKUM TIPU3HAKOM.

Omnmcanne 00pa3oB 0OIOMOYHEIX MOPOJT IesIeco00pa3HO HAYWHATH ITY-
TEM pa3zAeieHus 00pa3loB Ha IPYIBI B COOTBETCTBUH C KJIACCH(HUKAIINOH-
HBIMH IPUHIUIIAMH.

Taonuna 3.2. Knacenpukanuus XuMH4eCKUX, OPraHOT€HHBIX H CMELIAHHBIX
0CaI0YHBIX MOPO/T

Xumndeckuid | MuHepasb- HaumenoBanue nopon
cocraB HBII COCTaB Xumuueckue OprasoreHHbie  |CMenIaHHble
M3BeCTHSIK TIOTHBIN, U3BECT-
Kanpuut o .| I3BecTHsIK KOpasio-
HSIK OOJINTOBBIH, N3BECTKOBBIN M Mepreinb,
KapOonarusie| logomur % BbIif, U3BECTHSIK-
Ty, HATCYHBIIl H3BECTHSIK, Wi
Kaonuuut paKyIIeuyHHK, MEJ
JTOJIOMHUT, MEpreiib
Onazn Tpernen, KpeMHUCTBIE TY(BI
Kpemuucteie | Xanuenon p » KP YOEL, Junaromut Ormoka
KpeMeHb
Kaomuaut
Tunc
CepHOKHUCIIBIE] T'unc, anruapur
AHruIput
Tamut .
Tanoungubie KamenHnas u kanuiinas coib
CHIIbBUH
N Bypsrii xe-
Kenesuctoie | JlumoHuT Bypsrit xene3nsak yP
JIE3HSIK
Amomunne-
Bokcut Bokcut
BBIC
Docparubie | Dochopur Docopur Docopur Docopur
Kayctobuo- Topd, yrmu, roproune
JIUTHI (yriie- craHIpl, HedTh, ac-
POIMCTBIC) (habT, 030KEpHUT

[IpaBUIBHOCTE OTHECEHMS 00PA3LOB K TOW WIIM MHOW TPYIIIIe IMepBOHA-
YaJbHO PEIaeTCs] MyTeM KOHCYJIbTalluK ¢ npenojgaBareseM. OmnucaHue 00-
pasuoB npousBoauTcs B popme tadm. 3.3.

INepen onucaHueM MOPOA CICAYET TIIATENBHO MU3YYHTh X KiIaccH(uKa-
o (tabn. 3.4), oOpaias ocoboe BHUMaHKE Ha TO, YTO B €€ OCHOBE JICXKAT
TpH (hakTopa: pasmep 4acTuil, (GopMa YacTHIl, HAJUYUE CTPYKTYPHBIX CBsI3eit
(IOpOBI MOAPA3ACISFOTCS HA PBIXIIBIC, CBSI3HBIC U CLIEMCHTHUPOBAHHBIC).
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Ta6auma 3.3. O6;10MOUYHBIE TIOPOABI

MunepanbHblit IIpume-
Crpykrypa Tekcrypa
COCTaB Haspa. | FCHHE B
Oxpac- HapoJI-
HIOPOABI 1e- THUII 00- HHE
Ka opo- e- HOM
(pa3mep MEH- LEMEH- | JIOM- TIOPOJIBI L
TIBI MeHTa XO3sTH-
YACTHII) Ta Tanuu KOB
CTBE
1 2 3 4 5 6 7 8 9

[Ipu pabote ¢ ob6pazmamu rpadsl 1—7 3aMONHAIOTCS CaMOCTOSTENHHO (C
YYETOM BO3MOXKHOCTH ITOCIEAYIOIEro WX JOTOJIHEeHHus), a rpadsl 8, 9 —
IIOCJIe OTPEJECNCHNsI HAa3BaHHUA IOPOJBI COTJIACHO €€ ONHCAHUIO B TEKCTE.
I'pader 3, 5, 7 NpUCYTCTBYIOT TOJBKO B OMMCAaHWU CIIEMEHTUPOBAHHBIX I10-
poa. Ilpu onucaHuM OCHOBHBIX IPHU3HAKOB MOPOJ IEJIECO00Pa3HO UCTIONb-
30BaTh CIEIYIOIINE PEKOMEHAAIHH.

Okpacka. ]JlparHocTHuecKoe 3HAYCHUE ITOTO MPHU3HAKA M HOAXOZ K
OTIMCAHUIO NTPUBE/ICHBI BHIIIE.

Cmpykmypa (TpaHyJIOMETPUIECKUHN COCTaB) BU3YaIbHO OTPEILIIACTCS C
TIOMOIIBIO THarpaMMbl BacuneBckoro. [l 3Toro puixias mopoja Hachlla-
€TCsl B LIEHTP Kpyra U pa3Mepsl YaCTUL] CPABHUBAKOTCS C IUAMETPOM KPYXK-
KOB Tabnuupl. C 3TOH e LEeNbI0 MOXET HCIIOIb30BaThCs MUJUTUMETPOBAs
Oymara. CTpyKTypa IbIJICBATHIX U MIMHUCTBIX MOPOJ MAKPOCKOITHUECKH HE
OTIPENEeTISIETCSI K MOKET OBITh YCTAHOBJIEHA 110 KOCBEHHBIM NpPU3HAKaM. Xa-
paxkTepusys CTPYKTYpy CLUEMEHTHPOBAHHBIX IIOPOJ, IOMUMO OIHCAHUS
pa3sMepoB YacTHIl HEOOXOJUMO OTMETHTH CTPOCHHE IIEMEHTA, PacCMaTpH-
Basi €ro KaK 0CaJ0uHYI0 TIOPOly XUMHYECKOTO T'eHe3Hca.

Texcmypa. O0mmas XxapakTepHUCTHKA TEKCTYPHI JAETCS Ha OCHOBE BBIIIIE-
NIPUBEACHHBIX peKkoMeHAanui. IIpy onucanuu TEKCTYp CLIEMEHTUPOBAHHBIX
MIOPOJ CIIEyeT UMETh B BHIY, YTO B 3aBUCHMOCTH OT YCJIOBHI 00pa3oBaHus
00beIMHEHNE YaCTHIl IEMEHTOM MOXET IPOUCXOANTh M0-pasHoMy. B cBsizn
C 9THM BBIACISIOT Pa3IMIHbIE TUIBI IeMEeHTauu (puc. 3.2).

MuHepanbpHbIii cocTaB (JUIsl MecYaHblX) WM NeTporpaduyeckuil (s
rpy000OIOMOYHBIX TTOPOJ) HAeTCs IMyTEeM IIPOCYETOB CONEPKAaHHUS OCHOB-
HBIX TPYNI MHHEPAIOB WM OOJOMKOB MOPOJ Pa3IMYHBIX I'€HETHYECKUX
TPYII C MCHOJb30BaHMEM Jynbl. HeoOXoAnMO ydUTHIBaTh, YTO MECUYAHBIE
MIOPOABI COCTOSAT B OCHOBHOM M3 KBaplia U IojieBoro mimara. Kpome toro, B
HX COCTaB BXOIAT 00JIOMKH MOPOJ, Yalle Bcero ciaHieB u 3¢ dy3uBos. Ma-
Tepuai rpyo000IIOMOYHBIX TOPOA JODKEH KIIACCH(PHUINPOBATHCA HAa TaKHe
IpyINIBI; MarMaTHYeCKue, 0caJovyHble, METaMOppHUIECKUe Moposl (X co-
OTHOIIEHHE OTPaXKAaeTCsA B MPOLEHTAX, AJSI YETO ONPEEISIeTCS] BU3YalbHO
COCTaB JOCTATOYHO OOJIBIIOTO KOJINYECTBA OOJIOMKOB).
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Taonuna 3.4. Knaccudpuxauus 06,10MOUHBIX MOPOJ

HaumenoBanue nopox

PBIXIIBIX CLIEMEHTHPOBaHHBIX
I'pynmbl ropHbIX Pasmeps! npeobiazato-
CIIOKCHHBIX CIIOKEHHBIX CIIOKCHHBIX OKa- CIJIOKEHHBIX
nopoz XX 0OJIOMKOB, MM CBSI3HBIX
OKaTaHHBIMU HEOKATaHHBIMH TaHHBIMHU 00JIOM- | HEOKAaTaHHBIMU
00J0MKaMu 00J0MKaMu KaMu 00J0MKaMu
I'py6oobmomounsIe Banynnsie  koH- | ['nmbiOoBbIe
Py Kpynnsie >100 Bamynst I'me1651 YH
TOPOAEI (TICeUTHI) BasyHHble | TJIOMEpATHI Opexunu
>2 MM Cpennue 100-10 [aneyHuku 1l1e6eHp cyrmuHkn | Konrnomepatst bpekunn
. MOpeHa I'paBuiinble  KOH-
Menxkue 10-2 I'paBuit Jpecpa (voperia) P
TJIOMEpaThl
CpenHeo0oMo4HbIE Ilecyanuku cooT-
IMecku rpy6o- .
TIeCYaHBIE TOPOABI I'pyOsie 2-1 BETCTBYIOILEH
3EpHHUCTHIC
(TIcaMMUTBI) 3€PHUCTOCTH
2-0,05 mm Ileckn kpymHo-
? Kpymusie 1-0,5 pyn
3epHUCTHIC
Ilecku cpenne-
Cpennue 0,5-0,25 P
3epHUCTHIC
ITeckn Mmenko-
Menkue 0,25-0,1
3EpHHUCTHIC
Ilecku TOHKO-
Tonkue 0,1-0,05
3EpHHUCTHIC
Menkoo610MOIHbIE Cyrauakd, cyme- | AJEBpONUTHI
TIBIICBAThIE  TTOPOJIBI 0,05-0,005 CH, JIECCHI
(asIeBpUTHI)
Tonkoo610MOUHBIE I'munel ApruuTel
TJIMHUCTBIE  TTOPOJBI <0,005

(TenTnTHI)




Puc. 3.2. Tunel nementauuu (o M. C. IlIsenoBy):
a — LeMEeHT 0a3aJIbHbIN; 6 — LIEMEHT 10p; 6 — LIEMEHT
KOHTAKTOBBII; 2 — IIEMEHT 00pacTaHust

MuHepanbHBIA COCTaB MOPOJ MEIKO- U TOHKOOOJIOMOYHBIX MaKpOCKO-
MTUYECKAM METOJIOM, KaK IPaBWIIO, YCTAHOBUTH TpyaHO. [loaToMy oH 3amm-
CBIBAETCSI OPUEHTHPOBOYHO ITOCIIC TUATHOCTHKH MOPoIbl. CocTaB IEMEHTOB
CIIEMECHTHPOBAHHBIX ITOPOJI YCTaHABIHMBACTCS, KaK I TIOPOJ XUMHUECKHUX,
1 Ha OCHOBE M3JIOKCHHBIX PEKOMCHIAINH.

3. Onpenesienre HaA3BaAaHUSA MOPOJ

HeogHopoaHocTs cocTaBa M CBOWCTB XMMHUYECKUX, OPTaHOT'€HHBIX H
CMEIIAHHBIX MOPOA OOBIYHO HCKIIIOYaeT MPUMEHEHUE CTaHJapTHBIX METO-
JIOB JUISl X JUAarHOCTHKH. [IpaBuiibHOE ompesneneHrne X BO3MOXKHO TOJBKO
IIPH MTOJIHOM Y4Y€Te BCEr0 KOMIUIEKCA BHEIIHUX cBOMCTB. [TomHoe onucanue
JIaeT BO3MOXKHOCTh YCTaHOBHTH THI TOPOJBI M CIIOCO0 ee 0Opa3oBaHUs, a
TEM caMbIM U omnpeaenuTh ee. ['pyOoil ommOKoi NpH XapaKTEpUCTHKE T10-
POIp! ABIAETCS HE HETOYHO MOJ0OpaHHOE Ha3BaHME, a HEMOJHOE U Helpa-
BUJIBHO CIEIAaHHOE OMNHCaHKE, TaK KaK IEepBOE MO BTOPOMY BCETAA JIETKO
UCTIPABUTb, @ 00PATHOE C/IENaTh HEBO3MOXKHO.

IIpu quarHOCTHKE 0OJIOMOYHBIX TIOPOA B MPUHIIUIIE OCTAIOTCS BEPHBIMH
BBINICH3JI0KEHHBIE peKoMeHaanuu. [locne onucanus IpU3HAKOB ITOPOJIBI €e
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JIMarHOCTHKA MPOU3BOJUTCS C MOMOIIBIO KJIF04a M ompenenutens. Haspa-
HUSI TPY0O0- M cpeTHE00IOMOYHBIX ITOPO]] CPABHUTEILHO JIETKO YCTAHABIIH-
BAIOTCS MIOCJIE€ BU3YAJILHOTO OMpEENCHUs IPaHyJIOMETPUUYECKOIO COCTaBa.
[Tpu 3TOM Ha3BaHWE MOPOJBI AACTCS 1O COACPKAHUIO TOW (paKiuny, KOJIH-
4eCcTBO KOTOpoi coctaBiser 6onee 50 %. [IponsBoaHble 3TUX MOPOJ CBS3-
HBbI€ U CLIEMEHTHUPOBAHHBIC MOPOABI JIETKO PACHO3HAIOTCS 10 THUITY CBA3EH,
HaJIMYHIO WK OTCYTCTBHIO LIEMEHTa M ()OpPME YaCTHII.

ITopoxs! cBSI3HBIE OMPENENAIOTCA C MOMOIIBIO MPOCTEHIINX MPHEMOB,
BEIPAOOTAHHBIX MPAKTUKOHN. [ THHUCTHINA TECOK — phIXiIas MOPoAa, MPH pac-
TUPAaHWM Ha TajJbllaX OCTAIOTCS TJMHUCTBIE YACTHIBI; CYNeCh — CBSI3HAA
MOpOAa, B COCTOSIHUM €CTECTBEHHOW BIAYKHOCTH M3 HEE MOKHO M3TOTOBHTH
MJIMHAPUK TOJIIMHON B MaJiell; U3 CYIJIMHKA B COCTOSIHHUHM €CTECTBEHHON
BJIAXKHOCTHU MOKHO HU3IOTOBHUTH KOJICUKO TOJ'IIlII/IHOﬁ B Iajiel, npu pactupa-
HHU C BOJOU Ha CTEKJIe OOHApYKUBAETCs 3HAYUTEIBHOE KOJIHUYECTBO IIec-
YaHbIX YaCTUII; IIMHA IIPU 3TOM KE HUCHBITAHUN — NMECYAHbIC YaCTUILIbI €U~
HUYHBI; ITIMHA )XUPpHaA — MMCCYAHbIC YaCTUIIbI HE O6Hapy)KI/IBaIOTCH.

JleccoBele OpOIbI PACIO3HAIOTCS [0 Majoil MPOYHOCTH arperaTos, Xa-
PaKTEpHOH MajeBOM WM CBETJIO-KEITOW OKpacke, MaKpOIIOPUCTON CTPYyK-
Type 1 OYpHOH peaKIny C COJITHOW KHUCIIOTOH.

[TpenBapuTensHO ONpeneanB Ha3BaHHE 00pasua, CleayeT BHUMATEIHHO
COIIOCTABUTH JITAaHHBIC TAOJIUIIBI C ONIMCAHUEM B TEKCTE U IIOCJIE 3TOTO OKOH-
YaTeNbHO MPOMU3BECTH JuarHoctuky. Ilocie 3anomnenus rpad 1-6 ciexyer
00paTHThCS K KITIOUY, B KOTOPOM MOPOABI CIPYIIIMPOBAHEI 110 CTPYKTYPHO-
My IpPHU3HAKYy C yKa3aHHEM HX resesuca. OnucaHue mopoj Takxke MOCTpoe-
HO [0 TE€HETUYECKOMY INpUHLUINY. BHYTpM KaknoW Ipynmbl BblIEIEHA
OKpacka MOpoJ M HEKOTOpBIE JApyrue, HauboJjiee XapaKTepHBIC MPU3HAKH.
OKoHYaTEeNbHBIN BBIBOJI O Ha3BaHUM 00pasla CleyeT AeaaTh TOJIbKO MOCiIe
BHUMATEIHHOTO COIIOCTABJICHUS CBOMCTB IMOPOJBI C €€ MPEeANoiaraeMbIM
OIHMCAHUEM B TEKCTE.

3.1. K14 k onmpeesieHHI0 XUMHYECKUX,
OPraHOTEeHHBIX U CMEMIAHHBIX MOPOT

1. Cmpyxkmypa 3epnucmas:

a) OKpacka IMopojpl cBemias Oenasi, KpeMoBasi, BCKUIIAET C XOJOJHOU
COJIIHOM KHUCJIOTOW B IOPOLIKE MM C IOJOTPETON B KYCKE, F€HE3UC XUMHU-
yeckuii — Ne 4;

0) okxpacka mopozsl Oemnasi, cepoBaTasi, po30Basi, TBEpAOCTh 2, IlaparnaeT-
Cs1 HOTTEM, HHOT/a BOJIOKHUCTOE CTPOCHHUE, TEHE3UC XUMUIECKUH — Ne 6;
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B) OKpacka Mmopoibl cepasi, royboBaTasi, TBEPIOCTh 3,5—4, HATOMUHAET
MpaMop, B OTJIHYUE OT KOTOPOTO HE BCKHUITACT C KUCIOTOM, TCHE3UC XUMHU-
yeckuii — Ne 7;

I') OKpacKka Mmopojbpl OeclBeTHast, Oeliasi, XOPOIIO PacTBOPSETCSI B BOJIE,
BKYC COJICHBIH, TeHE3UC XUMu4eckuii — Ne 8;

1) OKpacka Mopojabl KpacHO-Oypas, roiy0as, XOpOIIO pacTBOpPSETCS B
BOJIC, BKYC TOPBKO-COJICHBIH, CJIETKA MIAIUIET S3bIK, TCHE3UC XUMHUYCCKHUNA —
Ne 9;

€) OKpacKa IOpoAabl YepHast, TOPUT, YepTa YepHast, JKUPHBIHA OJecK, mad-
KaeT pyKH, TeHEe3UC opraHoreHHbIi — Ne 17;

) OKpacka HOpOIBI CepoBaTO-4epHasi, YepHas, TOPUT, OJIECK METalIo-
BUIHBIH, pyK HE MTaYKaeT, TeHEe3MC OpraHOTeHHBIH — Ne 18;

3) OKpacka MopoJbl cepasi, TEMHO-Cepasi, YUepHasi, IPU TPSHUU 00pa3IoB
M3JIaeT 3amax ¥OKEHOH KOCTH, CTPYKTypa MOPOJbI MHOTJA CKPBITOKPHUCTATI-
JINYECKasi, 3eMJIMCTas, TE€HE3UC XUMUYECKHUM, OpraHOTE€HHbIH, CMEIIAHHBIN —
Ne 23.

2. Cmpyxkmypa 3emMaucmas.

a) OKpacka MopoJIsl CBEeTNas, Oenas, jKeaToBaTtas, mopoja OueHb JerKas,
B OTIHMYHE OT MeJla HE BCKUMACT C COJITHOW KHCJIOTOM, T€HEe3UC XMMUYe-
cknii — Ne 5;

0) OKpacka MOpoJbl CBETIIAs, Oemast, JKEITOBAaTasl, IOPOAa OUYCHB JeTKasl,
B OTVIMYHE OT MeJia He BCKUIACT C COJSTHOM KUCIIOTOH, TEHE3UC OPTaHOTCH-
HBIH, )KaJJHO BITUTHIBACT Biary (NMPWIIKIIACT K s3bIKY) — Ne 14;

B) OKpacKa MOpoJbl KUPIUIHO-KpacHast, KpacHO-Oypasi, mopojia TJIHHO-
mojo0Hast, TOIIasi Ha OIIyNb, C BOJOW IUIACTUIHOW Macchl He oOpasyer,
BO3MOJXKHA OOJIMTOBAsI CTPYKTYpa, reHeznc xumuueckuid — Ne 10;

I) OKpacka Mmopojbl Oenas, Mopoja MsTrKas, IMHUILIET, TOLas Ha OILYIb,
OYPHO BCKHITAET C COJISTHON KHCJIOTOM, T€HE3UC OpraHoreHHbIid — Ne 13;

) OKpacKa TIOpOJIbI PiKaBO-Oypast, Takas jke depra, BO3MOKHA OOJIHUTO-
Bas, CKPBITOKPHCTAIIMYECKAsI CTPYKTypa, TEHE3UC CMEUIaHHBIH, XIMHIe-
ckui — Ne 22;

€) OKpacka TMopoJsl TEMHO-Oypasi, YepHasi, TOpUT, Oypas depra, Maro-
BBIi OJICCK, 36MITUCTBII U3JI0M, T€HE3UC OPTaHOTCHHBIH — Ne 16;

) OKpacka MOpOJbl CEPOBATO-KOPUYHEBAsl, Oypas, TOPUT KOITSIIHM
IUTAMEHEM C 3aIaxoM OWTyMa, TEKCTypa ClIaHIeBaTas, TeHe3UC OPraHOTCH-
HBIH — Ne 19,

3. Cmpyxkmypa oonumoeas.

OKpacka MopoJsl Oernasi, )KeITast, COCTOUT U3 MEJKHUX IIapHKOB, BCKHIIA-
€T TIPH JCHCTBUH COJITHOW KUCIIOTHI, TeHEe3UC XUMUIecKuit — Ne 2.

53



4. CmpyKkmypa cKpblmoKpucmaiiudeckan.

a) OKpacka IMOopobl CBEeTasl, HeOObIIask TBEPOCTh (HE IapamaeT CTeK-
JI0), BCKHITAET C COJISTHOM KHCIIOTOM, TeHe3UC XuMudeckuii — Ne 1;

0) okpacka nopoJisl Oenas, xenras, Oypas, 4acTO COJEPXKHUT B ceOe BeT-
KU PacTEHHIA, PAKOBUHBI HA3EMHBIX OPTaHU3MOB, TEKCTypa MOPUCTAs], TICH-
cTasl, TeHe3UC XuMmdeckuii — Ne 3;

B) OKpacka TOpOJIbl cepasi, YepHasi, PaKOBUCTBIN W3JIOM, MPHU PACKOJE
3BEHSAIINHA 3BYK, OCTPOYTOJIbHEIE OOJIOMKH, ITOpOJa OYCHB JIETKasi, TeHE3HC
cMemaHHbIi — Ne 21.

5. Cmpykmypa paKyuieuHuKoea.

OKpacka MOPOJBI CBETJasl, CKOIUICHHE PaKyIIeK, OYpHO BCKHUIIAET C CO-
JITHOH KUCIIOTOM, TeHe3UC opraHoreHHbIi — No 11,

6. Cmpyxkmypa xopannosas.

OKpacka Mopojsl Oenasi, KeIToBaTasi, ceTdaTble, penieTyaTole, CKeleT-
HBIC OCTATKH, TEKCTYpa MOpPUCTasi, OyPHO BCKHUIIACT C COJISTHOW KHCIIOTOM,
T'CHE3UC OpPraHOTeHHBIH — Ne 12.

7. CmpyKkmypa 6010KHUCIAA.

OKpacka TMOpojbl OypOBaTO-KOPUYHEBAs, Ye€pHAs, COCTOUT M3 H3MEJb-
YEHHBIX PACTUTEIFHBIX OCTATKOB, OYCHB JIETKAsl, B CYXOM COCTOSIHUH 3aro-
paeTtcs OT CIIMYKH, TeHE3UC OpraHoreHHbIi — Ne 15,

8. Cmpyxkmypa mounxkoooénomounas.

OKpacKka TOpPOMBI IANeBO-XKENTas, KOPUYHEBO-KenTas, Oenas, cepas,
JIETKO BCKHUIIAET C COJITHOW KHUCJIOTOH, HO IOCIIC PEaKIIH OCTAaeTCs IPsA3HOE,
TIIMHUCTOE IISITHO, CTPYKTypa IMOPOJBI MHOTAA MEIKO3CPHHUCTAs, T'CHE3HC
cMmemmanHbiii — Ne 20.

3.2. Kiou k onpejesieHHI0 00J10MOYHBIX MOPOJL

1. Cmpykmypa zpyb6oodromounas:.

a) OKpacKa IMOPOJbI Pa3IUYHas, [MOPOJa PHIXJasi, OCTPOYrOJbHBIE 00-
oMk pazmepoM ot 10 mo 100 mm — Ne 24,

0) oKpacka MopoJbI PAa3IUYHAs, OCTPOYTOJIbHEIC OOJOMKH pa3MEpoOM OT
10 1o 100 MM, opoxa criemMeHnTHpoBaHHast — Ne 38;

B) OKpacKa MOpPOJIbI pa3jiduHasl, MOpPOja PHIXJas, OCTPOYTOJbHbIE 00-
JIOMKH pa3zmepoM ot 2 10 10 mm — Ne 25;

I') OKpacka MOpo/ibl pa3iniHasi, OCTPOYrOJIbHbIE OOJOMKH Pa3MepoM OT
2 o 10 MM, mopoza criemeHTHpoBanHas — Ne 40;

1) OKpacka MOpOobI pasjiudHasl, MOpoaa PHIXias, OKATAHHBIE OOIOMKH
pasmepom ot 10 g0 100 MM — Ne 26;
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€) OKpacka IOPOIbl pa3jIndyHas, OKaTaHHbIE O00JIOMKH pasmepom ot 10
1o 100 MM, mopona cuemeHTupoBanHast — Ne 39;

) OKpacKa MOpOJIbl pa3jidyuHasi, MOPoja PhIXjasi, OKATAHHBIE OOJIOMKHU
pasmepom oT 2 1o 10 mm — Ne 27;

3) OKpacka MopoJIbl pa3indyHasl, OKATAHHBIC OOJIOMKH pa3MepoM OT 2 10
10 MM, mopoja cuementiupopanHas — Ne 40.

2. Cmpykmypa cpeoneo010mounas.

a) OKpacka Ioponbl Oenasi, CBETIIO-cepas, JKeNTo-Oypas, mopojaa phIX-
7asi, OKaTaHHBIE M HEeOKaTaHHBIE 00JoMKH pa3mepoM ot 0,05 mo 2 mwm, co-
CTOHMT B OCHOBHOM M3 3epeH KBapia (10 95 %) — Ne 29;

0) okpacka Topozpl Oenas, CBETIIO-cepasi, JKeNTo-Oypas, OKaTaHHBIE U
HeoKaTaHHBIe 005oMKH pazmepoM oT 0,05 1o 2 MM, COCTOUT B OCHOBHOM W3
3epeH KBaplia, mopoja clieMeHTupoBaHHas — Ne 41;

B) OKpacKa CBETJIasi, IOpoJia PhIXjiasi, COCTOUT M3 3€PEH Pa3IUYHBIX MH-
HEpaJIoOB, B OCHOBHOM KBapla, IOJICBBIX INIIATOB, CJIOJ, OKAaTaHHBLIC W
HeokaraHgsle 001oMkH 0T 0,05 10 2 MM — Ne 28;

I') OKpacKa CBET/Iasi, COCTOUT U3 3ePCH Pa3IUYHBIX MHUHEPAJIOB, B OCHOB-
HOM KBapua, MOJICBBIX IIMATOB, CIIOA, OKaTAHHBIC U HCOKATaHHBIC O6J'IOMKI/I
ot 0,05 no 2 MM, mopoza crieMeHTHpoBaHHas — No 41,

3. Cmpyxkmypa menkooonomounas.

a) OKpacKa IMOPOJIBI MMaJIeBO-KENTas, JKEITO-Ccepast, OpoJa JITKO PacTH-
paetcs MEeXAy ManbliaMi, OYPHO BCKHIIACT C COJSTHOM KHCIOTOH, TEKCTypa
mopucras — Ne 30;

0) OKpacka OPOIBI MAaJICBO-XKENTasI, KEITO-cepast, MOpPoJia JISTKO PacTH-
paeTcs MeXay MaibllaMu, OYpHO BCKHIIAET C COJISTHOW KUCIIOTOM, CIOH-
cras — Ne 31;

B) OKpacKa IOopojsl Oypas, KOpUYHEBO-Oypasi, cepasi, BO BIIQKHOM CO-
CTOSIHUH IITHYD, CBEPHYTBHIA B KOJIBIIO, PACTPECKUBACTCS, OIIYIIAFOTCS IeC-
ypHKU — Ne 32;

T) OKpacka MOpOJBI JKEATOBATO-Oypasi, KpacHOBaTo-Oypas, cepas, mec-
YaHbIC YACTHIIBI MPEOOTANAI0T HA/l TIIMHUCTEIMHE, BO BJIaXXHOM COCTOSIHHHU B
ITHYp HE PacKaThIBaETCs, 00Pa3yrOTCs TOJICThIC KAaThIIKA — Ne 34;

JI) OKpacka MOPOJbI pa3jidyuHasl, yalle TEMHas, MOopoja MPOYHAasl, MpU
packoJe JaeT OCTPOYTObHBIC OCKOJIKH U TTUTKH — No 42.

4. Cmpykmypa moHukoooomounas.

a) oKpacka pa3sHooOpa3Has, BO BIQKHOM COCTOSIHUH pPacKaTHIBACTCSA B
TOHKUH IIHYp auameTpoM a0 0,5 MM, NECUMHKU HE OLIYLIAIOTCS, HOJIUPY-
ercs HorreM — Ne 35;

0) oKpacka mopoabl Oernasi, mopo/ia MArKasi, XKHUpHas Ha ouryns — Ne 36;
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B) OKpacka Mopobl CBETIIO-Cepasi, IOpo/ia XKUPHAsl Ha OILIYIlb, OTIHYa-
€TCsl OTHEYIIOPHBIMU cBoMicTBaMu — Ne 37,

I') OKpacka Mopojbl TeMHas, IopoJa IUIOTHAs, TBepAask (TBEpAOCTh 3),
N3JI0M HEpOBHBIH — Ne 43,

5. Cmpyxkmypa cmemannasn:

OKpacka IopoJibl OT Cepol 10 KpacHO-Oypoil, HEOAHOPOHAS, HECIIOH-
CTasl, 3eMJIMCTasl MOPOJA, CONEPKUT OOJIOMKHM PA3IMYHBIX MHHEPAIOB U
TOPHBIX TIOPOJI, [IECYaHbIE, [NIMHHUCThIC, TpaBuitHbIe YacTUIbl — Ne 33.

3.3. KpaTkoe onucanne XuMHYeCKHX, OPraHOT €HHBIX,
CMeIIAHHBIX H 00JI0MOYHBIX MOPOI

3.3.1. Xumuyeckue Mopoanl

Kapoonamuor — Hauboee pacnpoCTpaHEHHbBIC 0Ca0YHBIC 00pa30BaHHMS,
COCTOSIIIIME M3 MHUHEPANIOB Ipynmbl KanmpiuTa. Ciofa OTHOCSTCS TJIOTHBIN
U3BECTHSK, U3BECTHIK OOJIMTOBBIN, M3BECTKOBBINA TY(]), HATCYHBIH H3BECTHSK,
JIOJIOMUT, Mepreiib. BakHEHITUM TUarHOCTUYECKUM MPU3HAKOM KapOOHATOB
siBisieTcsl Bekumanue ux ¢ 10%-HbIM pacTBOPOM COJIIHOM KHCOTBHI.

H36ecmusaku — IOPOJIBI, COCTOSIINE B OCHOBHOM M3 MUHEpalia KalbIlH-
Ta. B BUe mpuMeceit MOTYT IPUCYTCTBOBATH ITECUAHBIC, TITHHUCTHIC YaCTH-
usl. Hambornee TUMMYIHAs oKpacka M3BECTHSAKOB Oelasi, HO B 3aBHCHMOCTH
OT TpHUMECEH OHH MOTYT OBITh JKENTBIMH, OYpPBIMHU, CEPHIMH, YCPHBIMH.
BypHO BCKMMAIOT TpH JEHCTBUU COMSHOMN KUCITOTEL. CmpyKmypa N3BeCTHsI-
KOB 3€pHHCTasi, CKPBITOKpUCTAITNYECKas (TUIOTHBIA WM3BECTHSK), 3€MITHU-
cTast, 00NMUTOBasl (OOJHMTOBBINA HM3BECTHSK). Texkcmypa CIOWCTasi, IUIOTHAS.
Cpeny U3BECTHIKOB XUMUYECKOTO MPOUCXOKACHHUSI HAanOOJbIIIee 3HAUCHHE
AMEIOT TUTOTHBIC U OOJIUTOBBIE U3BECTHSKHU, H3BECTKOBBIE TY(HI.

1. I3BeCTHSAK IUVIOTHBIN CIIOKEH B OCHOBHOM MENbUAHIIIMMK 3€PHAMU
KaJbIIUTa U MPEICTaBIsIET OO0 KPEenKyro, INIOTHYIO MOPOAY MpenMyIie-
CTBEHHO CEpOro, OeJIoro 1BeTa, MHOTA CIOUCTYIO, Yallle MOHOJIUTHYIO.

2. 3BecTHAK OOJWTOBBIA CIIOXKCH W3 MEJKUX OOJMTOB KaJbIIUTA,
HUMEIOIUX CKOPITYIOBAaTOe CTpoeHUE. Pazmep 001HuTOB KOJIEOIETCS 00OBIYHO
OT MPOCSIHOTO 3epHA JI0 TOPOIIUHBI. OKpacKa nopoJibl Oerast, JKeaTasl.

OO0pa3yrTcs U3BECTHSKH B PE3yJbTaTe BBINAICHUS COJECH U3 BOIHBIX
pPacTBOPOB B MPHOPENKHOH Tojoce Mopel. Vcrmomp3yroTess W3BECTHIKN Kak
CTPOUTENbHBIA, OONUIIOBOYHBIH MaTephals, Uil IPOU3BOICTBA IIEMEHTA,
W3BECTH, yIOOPEHUH U T. 1.
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3. U3BecTKOBBIIl Ty (TpaBEepTHH) COCTOUT U3 KajbluTa. OKpacka Oe-
nas, Jkentas, Oypas, cepas. Yacto Ty(dsl 3akmo4aioT B ceOe pPaKOBHHBI
Ha3eMHBIX OPraHU3MOB, OTIIEYATKH JINCTHEB M BETOK pacTeHuid. bypHo
BCKHITaET C COJITHOM Kuciiotod. OOpa3yercsi Ha CKJIOHAaX PEYHBIX JIOJIHH,
0aJoK, OBparoB, B MecTax BBIXOJIa MMOJ3EMHBIX BOJ, OOTaThIX YIIEKHUCIIBIM
KanbieM. Cmpykmypa TIOpOJIbl CKPBITOKPUCTAJUINUECKAs, MeKCmypa 110-
pucras, stuenctas. [Ipumensercs Tyd B KauecTBe JEKOPATHBHOTO M CTPOH-
TEJIFHOTO MaTepHasa, ISl MPOU3BOACTBA IEMEHTA, H3BECTH.

4. ToJIOMMT — TIOpOJIa, COAepIKaIas B CBOEM cocTaBe He meHee 95 %
MHUHEpaia J0JOMHTA M HE3HAYUTEIBHYIO NPHUMECh KaJbIUTa, Xallel0Ha,
KBapla M APYruX MuHepanoB. OKkpacka Topoibl Oemasi, KpeMoBas, cepas.
BremrHe mopoja moxoska Ha M3BECTHSK, OTJIMYAETCSl OT HErO peakiueil ¢
COJITHOM KHCIOTOH (BCKHIaeT TOJbKO B mopoiuke). Teepmocts 3,5-4. Xa-
paKkTepHa IIepoxoBaTas WIM MyYHHCTas MOBEPXHOCTh m3iaoMa. CTpykTypa
MOPO/BI 3epHHUCTAs, TEKCTypa IUIOTHas, nopucras. OOpaszyercsi TJIaBHBIM
00pazoM MmyTeM XMMHYECKOT0 U3MEHEHHs] M3BECTKOBBIX OCaIKOB. Mcnob-
3YIOTCSI JJOJIOMHUTBI KaK CTPOMTENBHBIA MaTepHal, PU U3TOTOBICHUH CTEK-
J1a ¥ OTHEYTOPOB, JUIsL yI0OpeHHUH.

Kpemnucmute nopoost. K HAM OTHOCATCS Tpemes, KPEeMHHUCTHIH Ty,
KpeMeHb. [l KpeMHHCTBIX IOpOJ| XapakTepHa HeOoJbInas IUIOTHOCTS,
CBETJIas OKpacka.

5. Tpemexa cocrout u3 Menpyainmx 3epHbIek omnana (0,01-0,001 mm)
C MPUMECHIO TJIMHNACTOTO BELIECTBA, 3€PEH INIAYKOHMTA, KBAapIa U MOJIEBBIX
mmatoB. Okpacka Topofpl Oenasi, xeiToBarasi, cepoBaras. Tperen nerde
MeJa, He BCKHUITAeT C COJITHOM KucioToi. JKagHo BOUTHIBAET Biary (IIpHIIH-
maer K sA3bIKy). Cmpykmypa nopoasl 3emnnctasd. Texkcmypa TIOTHAs, 110-
pucras, peixmnas. [IponcxoxaeHne Tpemnena KOJUIOMAHO-XUMHUYeckoe. [Ipu-
MEHSIETCSl TpeIel B XUMHYECKOIl MPOMBIIIIEHHOCTH KaK IMOTJIOTHTENb, B
Ka4ecTBe IUIM(OBAIBHOTO MaTepHaa, IPH U3TOTOBICHUH B3PBIBYATKH.

CepHnokucnple nopoobl — 3T0O MOHOMUHEPAJbHBIE IOPOJBI CBETION
OKpackH, HeOOJbIION TBepAOCTH. M3 HUX Hambosee pacHpoOCTpaHEHBI THIIC
n auruaput. OHKM 00pa3yroTCsl MPU OCAXICHUW W3 HACHIIICHHBIX BOJHBIX
pPacTBOPOB B MEJIKOBOJHBIX 03€paxX M JIATYHAX B YCJIOBUSX )KapKOTO U CYXO-
ro KiMMaTa. YCTAHOBJIEHO, YTO B OCaJ0K BHayalle BBINAJIAIOT TUIIC, aHTU/-
PHT, 3aT€M KaMeHHasl COJb. 3aJIeraloT CEPHOKHUCIIBIE TIOPOJIbI OOBIYHO B BU-
JIe TUIACTOB CPEIN TIMHUCTBIX MOPOJ.

6. I'unc (TUTICOBBIN KaMEHb) COCTOUT M3 MHHEpaJa TUIICa C IPUMECSIMH
rajnTa, Omaja, KBapla, TIIMHUCTBIX, ITECUaHbIX YacTHL. OKpacka TOpOJbI
OecrBeTHas, Oenmast, cepoBatas, *elarosaras, po3osas. I[lopona markas, ma-
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pamaetcs HorteM. CmpyKkmypa 3epHUCTas, BOJIOKHHUCTAS, INCTOBaTast. Tek-
cmypa cioucTasl, IWIoTHas. [MIIC MPUMEHSIETCs B CTPOUTENILHOM JieJie, Me-
TUIAHE, VTS yI0OpeHUi.

7. AHTHAPHUT COCTOUT W3 MHHEpalla TOTO )K€ Ha3BaHWUS, MHOTAA C NpH-
MECSIMH JIOJIOMHTA, TaJINTa, KBapla, XaJleloHa, TJIMHUCTBHIX, MeCYaHbIX
yactull. OKpacka cepas, roiaybosaras, cuHeBaTas. TBepaoctb 3,5-4.
HamomuHaeT Mpamop, B OTJIMYHE OT KOTOPOTO HE BCKHUIAET C COJISTHON KHC-
notoir. CmpyKkmypa 3epHACTAsL, TEKCTYpa IDIOTHAs.. AHTHAPUT UCTIONIB3YeT-
Cs1 171 TIONTyYeHHs [IEMEHTA, B TPOU3BOJICTBE CEPHOM KHCIOTHI.

T'anouonwie nopoowt. K 31011 rpynne oTHOCATCS KaMEHHasi M KaJuiHas
conb. OOpa3yIOTCs MyTeM OCaKICHUS B 3aMKHYTBIX W MOJTY3aMKHYTBIX Oac-
ceifHax B YCIIOBHSIX apKOTO M CyXOro Kimmara. [ 3THX MOpoJ XapaKTe-
PEH COJIeHBIH BKYyC, XOpOILasi pACTBOPUMOCTb B BOJIE, TUTPOCKONMYHOCTb.

8. Kamennas cosib. COCTONT B OCHOBHOM U3 MHHEpalla TajiuTa, B Kaue-
CTBE IPUMECEH COAEPIKHUT CHIIbBUH, TJIMHUCTBIE MUHEPaJbl U Jap. OKpacka
nopoabl OecuBeTHas1, Oenasi, po3oBas. BKyc coJieHBlIi, XOpOILIO pacTBOpsET-
cs B Boe. CmpyKkmypa opoAbl 3ePHUCTAs, MeKCMYpa TUIOTHAS, CIIOUCTAs.
Hcnonb3yeTcss KaMEeHHast COJIb KaK IHIIEBOM NPOJIYKT M ChIPbE JUI XUMH-
YEeCKOH MPOMBIIUICHHOCTH.

9. KanmiiHasi coab (cmibBHHUT). COCTOWT W3 MHHEpPAJIOB TajHlTa
(25-85 %) u cunbBuna (10-60 %). B kauecTBe npuMeceii — aHTUAPHT, [IIU-
HUCTBIC YaCTHIBI, KapOOHATE. OKpacka TOPOAbl Oeras, MOIIOYHO-Oenas,
KpacHO-Oypast, Toiy0as, CHHsisI. BKyc TOpbKO-COJICHBIH (B OTIMYHE OT TajH-
Ta), XOPOIIO pacTBOpsieTcs B Boie. Cmpykmypa 3cpHUCTas, meKcmypd
cioucTas, mioTHas. Vcmonb3yeTcs CHIIBBUHUT KaK YAOOpPEHHE B CETHCKOM
XO035HCTBE, B XUMHYECKOW MPOMBIIUICHHOCTH U BOSHHOM Jielie, HCTOYHUK
Kausl.

Antomunueevie nopoovt. O0Opa3yroTCs MyTEM: XUMHUYECKOTO BBIBETPH-
BaHUS MOPOA, OOTaTHIX AFOMOCHIMKATAMH, B YCIIOBHSX JKapPKOTO BIAYKHOTO
U TEPEeMEHHO-BIAXKHOTO KJIMMAaTa; BBINAACHHUS W3 BOJHBIX PAacTBOPOB B
puOpeXXHOM mosoce Mopeit, o3ep.

10. BokcHT COCTOUT B OCHOBHOM M3 THIPATOB OKHUCH AJTIOMUHHS C TIPH-
MECBI0 OKHCIIOB M THAPOOKHCIIOB JKeje3a, KaoJMHUTa, Ollana, KBapua U
JIPYTUX MHHepasloB. OKpacka TPEenMYIIECTBEHHO KpacHO-Oypas, Oypa,
nHoraa Oemnasi, cepoBaras. ToluMii Ha OIIYyIb, HEIUIACTUYEH B OTIIMYHE OT
ruH. Cmpykmypa TIOpOIBI 3eMITUCTast, ooNHuTOBas. Texcmypa TINOTHas,
TTOpHUCTASI.
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3.3.2. OpraHoreHHbie MOPOABI

Kapoonamnuvie nopodw. K nannoil rpynmne mopoj OTHOCSTCA U3BECT-
HSK-PaKyIIeYHUK, W3BECTHIK KOPAJUIOBBIH, Mesl. OOpa3yloTcss OpraHoreH-
HBI€ W3BECTHSKHU B PE3yJbTaTe CKOIUICHHS IPOJYKTOB >KU3HEIEATEILHOCTH
KHMBOTHBIX U PACTUTEJILHBIX OPraHU3MOB.

11. M3BecTHAK-paKymIeYHHK — IOpPOJA, CIOXKEHHAs W3BECTKOBBIMH
PaKOBHHAMH PA3IHYHBIX MOJLTIOCKOB. COCTOUT U3 KalbIIUTa C HEOOIBIIUMH
MPUMECSAMH KpEeMHE3eMa, TIHHo3eMa. OKpacka cBetias. bypHO BCKHIaeT ¢
CONSHON KHUCIOTOW. Cmpykmypa TIOpOIBl pakymedHukoBas. Texcmypa
TIOPHCTASI.

12. M3BecTHAK KOPAJIOBBI CI0XEH IMOCTPOHKAMHU KapaJUIOBBIX II0-
qmunoB. Coctout u3 Kajbluta. OKpacka Oenas, cepoBaTasi, >KEJITOBaTasl,
po3oBas. OTIMYaeTCsl MOPUCTOCTHIO, YTO OOYCIOBIEHO CTPOCHUEM KOpal-
n0B. BypHO Bckumaer ¢ consHOi kucnotoil. Cmpykmypa nopoJisl Kopajuio-
Basi, MeKCmypa MopUCTast.

13. Men — pa3HOBUIHOCTh OPTaHOTEHHOrO M3BeCTHsKAa. COCTOMT Meln
rinaBHbIM 00pazom (60-70 %) M3 OCTaTKOB pacTUTEIBHBIX (KOKKOIUTO(DO-
PBI) OPTaHU3MOB U IDTAHKTOHHBIX KHUBOTHBIX ((opamuaupepsl). OcTambHas
yacth (30-40 %) — TOHKO3epHUCTBIN KaJdblUT. OKpacka Mena Oenas, pexe
cepoBartas, KeNToBatas. B oTinuume oT quaToMHTa U Tpemesa OypHO BCKH-
MACT C COJITHOW KUCIIOTOM. Men MATKUH (JIETKO pacTHpaeTcs MEKAY Iajb-
namn). Tomuit Ha oIryIb M0 CPaBHEHUIO ¢ KAOJIHHOM. CmpyKmypa 1opoibl
3eMIINCTAs], meKcmypa TUI0THasI, opyucTas. Men oOpasyercst B 30HE LIETb-
(ba 1 BepxHEH 4aCTH KOHTHHEHTAIBLHOTO CKJIOHA. VIcronp3yercs B Ka4ecTBe
CBIPbS JJIsl MOPTIAHALIEMEHTA, IOAEIOYHOr0 MaTepHaa, IMUIIYIIEero MeJa U
T. 1.

Kpemnucmuie nopoowt. JIns HUX XapakTepHa HEOOJbIIAs IIOTHOCTD,
CBETIas OKpacKa.

14. IuaToMHUT TIpeACTaBIsIET COOOW CKOIUIEHHE MHKPOCKOIMHYECKUX
CKEJICTOB JTMATOMOBBIX BOAOPOCIEH, COCTOSIIMX M3 BOJHOTO KpeMHe3eMa
(omana). B Buzme nmpumeceil copepKarcsi TIIMHUCTBIE YaCTHIBI, TIayKOHHT,
KBapl. OKpacka 1opoabl Oenasi, cBeTNIo-KenTas, ceposatas. [lopona ouens
Jerkasi, Msrkas. B oTianume oT Mena He BCKHUIIAeT C COJISTHOM KHCIOTOM.
Jlerko pactupaercs najbliaMH B TOHYaWIIyIO IyApy. JluaroMuT Makpocko-
MIMYECKH TPYAHO OTIUYUTH OT Tpemena. Cmpykmypa TOPOJBI 3EMINCTAS,
mexcmypa niopucTas, peixaas. O6pasyeTcs B MOPSAX M 03€pax U3 JHATOMO-
Boro mia. [IpuMeHeHne quaToMuTa To K€, YTO U TpeTea.
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Kaycmo6uonumer — 310 GomnblIas rpylna roprouux yriepoanucThIX 1M0-
POJI OpPraHMYECKOTr0 COCTaBa M OPraHOTEHHOTro npoucxoxaeHus. OHU Obl-
BaIOT TBEpAbIMU (TOpd, OypbIil yroib, KAMEHHBIH yrojb, aHTPALWT, FOPIO-
YUl ciaHel, acanbT, 030KEpHUT), KUIKUMH (HE(DTb) M Ta3000pa3HbIMU
(roproune rasel). Hanbonee pacnpocTpaHeHbl HCKONaeMble YIiu, HeQTh U
MIPOJYKTHI €€ U3MEHEHHSI.

15. Top¢ cocTouT n3 MOMYpa3nOKUBIINXCSA OOJOTHBIX M JPEBECHBIX
PACTHTENBHBIX OCTATKOB, COJEp)KAlIMX B CBOEM COCTaBe YIIEPOX
(35-59 %), Bomoponm (6 %), xucmopox (33 %), asor (2,3 %). Oxpacka
OypoBaTo-KopHuHeBast, yepHas. O0magaer OOIBIION MOPUCTOCTHIO U BIAro-
eMKocThio. Il0Xoe OocHOBaHME IO coopykeHHs. CmpyKmypa TOpPOABI
3eMIIHCTas, BOJIOKHHUCTAsA, meKkcmypa nopuctas. O0pazyercs B 00JIOTax H
03epax HpHU PasjoKEeHHH PACTHTENIBHBIX OCTAaTKOB. Pa3nokeHue mpomcxo-
JIUT B aHadPOOHBIX YCIOBHUSX IPH YYACTHU PA3IMUHBIX MHUKPOOPTaHU3MOB.
Hcnonb3yeTcsi Kak roproyee, W30JSLMOHHBIN MaTepual, yaoOpeHHe U XH-
MHUYECKOE CBIPhE.

OO6pazoBanue Topda SBIACTCS IEPBOW CTaauMedl yrieoOpa3oBaHUs.
B nanpHeiiniem 1o mepe yBelWUeHHs TEMIIEPATYPbl U JaBJICHUS U3 OJHOTO
U TOTO € HUCXOAHOT0 MaTepuaja — Topda — MOryT 00pa3oBaThCsl Oypblid
YroJb, KAMEHHBIN YTOJIb HJIM aHTPALIHT.

16. Bypslii yroab conepxur 67-78 % yriepoma, 5 % Bomopoma u
17-26 % xucnopopa. IlnotHas TemMHO-Oypast mnm 4epHas nopoza. Jlaer
Oypyro depty. MaToBelid Oneck, W3moM 3eMumcThId. TBepmocts 1-1,5.
Cmpyxkmypa 3eminctas. Tekcmypa mI0THas, HOPUCTAsL.

17. KameHHblii yroJb comaepxut 10 82—-85 % yrimepoma. Okpacka uep-
Hasl, 4yepTa 4epHas, XUPHBI ONecK, maykaeT pyKH. M3I0M paKkOBHCTBIM.
Teepmocts 0,5-2,5. Cmpyxkmypa 3epHUCTasi, meKcmypa CIOUCTas, IUIOT-
Hasl.

18. Awnrtpauur cozepxur 92-97 % yrnepona. Okpacka cepoBaTo-
yepHas, OJIeCK METAJUIOBHIHBIM, HEPOBHBIH U3JI0M. Pyk He madkaer.
CmpyKkmypa 3epHUCTAsL, MeKCmypa TIOTHAsL.

19. I'oproumii ciraHen — INIMHUCTasi, MEpreyucTas mopoja, odoramieH-
Hasg OpPraHMYECKMM BEIIECTBOM, COJEp)KaHHE KOTOPOro JIOCTHIaeT
20-60 %. Okpacka iopoapl TeMHO-cepasi, Oypasi, KopuuHeBas. ['oput kom-
TSIIUM IUIAMEHEM C 3aIlaxoM JOKEHOH pe3uHbl. CmpyKkmypa 1opoJibl 3eM-
JIMCTAsi, mMeKCmypa CIOWCTAs, ClaHleBaTas, IIoTHas. OOpasyercs Ha JaHe
Mopeil 1 03ep U3 CalpoNeIeBOro THIIOCTHOTO WA, T. €. Wiia, 000TaleHHO-
I0 YIJICBOAOPOAAMH, CEPOBOIOPOAOM M HEPA3JIOKHMBIIUMHUCS OCTATKAMH
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PacTUTCIBbHBIX W XMBOTHBIX OPraHU3MOB, TJIABHBIM O6p330M IJTAaHKTOHA.
I/ICHOJ’IL?)yeTCf{ KaK TOIIJIMBO U XUMHNYCCKOC ChIPhE.

3.3.3. CMemaHHbIE MOPOIBI

Kapoonammnuvie nopooot.

20. Mepreab — nepexosHas IopoJia OT U3BECTHSIKOB K riuHam. Cocto-
uT n3 KanpuuTa (40-60 %) OpraHUYECcKOro MM XHMHYECKOTO IPOHCXOXK-
nenus ¥ Ha 40—60 % M3 TIMHHUCTBIX YaCTHUI[ KaK 00JIOMOYHOI0, TaK U XUMH-
YECKOT0 NPOUCXOXKICHUS. OKpacka TOpObl AJIeBO-xKenTast, Oenas, cepast.
Jlerko BCKHIIAeT OT COJITHOM KHCIIOTBI, HO TTOCIIE PEAaKIMU OCTaeTCs IPsA3HOe
[JIMHUCTOE TATHO. CmpyKmypa Topojasl TOHKOOOJIOMOYHAs, MEIKO3EPHH-
cTas, mexcmypa 1UOTHas, ciaoucras. OOpasyeTcs B MOpsIX W 03epax Hpu
OIHOBPEMEHHOM OTJIOKEHMU TJIMHUCTOTO M KapOOHAaTHOTO Marepuala.
Meprenb UCHONIB3YETCS KaK ChIPbE AJIS LIEMEHTHOW M KEpaMHUYECKOM Ipo-
MBIIIJICHHOCTH.

Kpemuucmuie nopoovt.

21. Onoka COCTOMT W3 3€pHBIINIEK ONaja C HeOOJBIIOH HPUMECHIO
KPEMHHUEBBIX CKEJETHBIX OCTATKOB, INIAYKOHHTA, TJIMHUCTBIX MHHEPAJOB.
Oxpacka Oenasi, cepasi, HHOTJa YepHas. XapaKTEepPeH PAKOBHCTHIH H3JIOM;
NPU PacKoJie 3BEHSLIMI 3BYK, HECKOJIBKO OONbIIas IIIOTHOCTh, YeM Y Tpe-
nena. Cmpykmypa TOPOABI CKPBITOKPUCTAIIINIECKAs, MeKCHmypa TIOpH-
cras, mioTHas. O6pasyeTcs B pe3ysbTaTe MEePEeKpPUCTAIIIM3aINH U IEeMEHTa-
MM AMaTOMHTA WK Tpemeia. Mcnonp3yeTcst Ui MPOM3BOJCTBA CUITUKAT-
HOT'O Kupnnu4ia, IEMCHTOB U KaK a}ICOp6eHT.

Kenezucmore nopoowi.

22. Bypblii KeJIe3HSIK — [IOPO/a, COCTOSIIAsI U3 JIMMOHUTA C PUMECs-
MH TIECUAHBIX M TJIMHUCTBIX 4YacTHIl. OKpacka pxaBo-Oypas, xenrtas, Oy-
pas, Takas ke uepra. Cmpykmypa NOPOIB! 3eMINCTast, OOJIHUTOBAS, CKPbI-
ToKpucTainueckas. Texkcmypa 1wioTHas, nopucrtas. [Ipoucxoxnenue xu-
MHUYECKOE M CMeIaHHoe (0CaaKi 03ep U NPUOPEXHOH mojocsl Mopei). Vc-
ToJIb3yeTcst OyphIi XKeNe3HAK Kak py/aa Ha xkKeje3o.

Dochamnvie nopoow.

23. ®ochopUT COCTOUT U3 MUHEPAJIOB IPYMIIBI allaTHTA C MPUMECIMHU
TJIMHUACTBIX, OPTaHWYECKUX YacTHUll, KBaplia, KaJblUTa, IIIayKOHUTa W Jp.
Oxpacka opoIsl cepasi, TeMHO-cepasi, yepHas. [Ipy TpeHHUH IBYyX KYCKOB
IpYyr O Opyra M3JacT 3amax *OKeHOH KocTH. CmpyKmypa TOPOABI MEJKO-
3€PHHCTAs1, CKPHITOKPHCTAIIHYECKAs, 3eMIIUCTasi, mekcmypa 1miotHas. O0-
pa3oBanue (HocPOpHUTOB CBA3AHO C MIENB(OBOIH 30HOH MOPCKIX BOJOEMOB.
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HcrounnkoM docdopa sSBIAIOTCS OpraHu3MEL. B mpomecce UX pasioKeHus
LIJI0 HaKkomuieHne ¢ochopa B MOPCKOH BOJIE, U3 KOTOPOH ocaxaiick (oc-
¢arubie MuHepansl. [Ipumenstores GocdopuThl Kak ceipbe s yIo0peHnit
u nosyueHust pocdopa.

3.3.4. O6;10M0YHbBIE TOPOIBI

Puvixnvie 0610mouHble nOpoosl. I'maBHAsT 0COOEHHOCTD PHIXJIBIX 00JIO-
MOYHBIX TIOPOJI — UX Pa3AeIbHO3EPHUCTOCTh, BHYTPEHHHE CBSA3M IPaKTHIC-
CKH OTCYTCTBYIOT.

I'py6oodnomounsie nopodsr (ICEPUTHI) COCTOST B OCHOBHOM U3 00-
JIOMKOB pa3MepoM 0Oosiee 2 MM B JHAMETPE M IOAPA3IEIAIOTCS 10 CBOCH
(dopmMe Ha oKkaTaHHbIE (BaJlyHbl, FAJICYHHK, TPaBUil) 1 HEOKaTaHHbIE (TJIBIObI,
ebens, aqpecsa). HeokaraHHbIe OOJIOMKH SBISIOTCS OCTPOYTONbHBIMU U HE
HECYT cjeoB 00paboTku. OHU OOBIYHO SBJSIFOTCS OCTATOYHBIMH (HECMe-
LIEHHBIMU) NPOAYKTaMH (usndeckoro BbiBeTpuBaHHA. OcafodHble MOpO-
JIbI, COCTOSIIIIAE U3 OKAaTaHHBIX OOJOMKOB, 00pa3yrTCsl MpH HepeHoce 00-
JIOMKOB FOPHBIMH TIOTOKaMH, PEKaMH, JIGAHUKAMH, a TAKXKe ITPHU BOJHOIPH-
OOIHOM NesATenbHOCTH Mopei W o3ep. MUHepalbHBIH COCTaB OOJIOMKOB
MOXeET OBITh O4eHb paziaudeH. OH 00yCIIOBIEH COCTABOM HCXOAHBIX HOPOJ
U XapaKTepoM UX BBIBETpUBAaHUA. CmpyKkmypa OpOJ JaHHOH TPy Tpy-
6000710MOYHas, MmeKkcmypa phixias. Bemmko nMpakTHuecKoe 3HAUCHHE dTHX
nopoa. OHM IIMPOKO HCHOJIB3YIOTCS KaK CTPOMTENBHBIN Marepual, Npu
TIOKPBITHH M CTPOUTENBCTBE JIOPOT, B KAUECTBE 3aIOJIHUTEIS OETOHOB U T. .

24. llle6enb — CKOILUICHHE OCTPOYTOJIbHBIX 0010MKOB 0T 10 10 100 MM
B TIOIIEPEYHHKE.

25. JIpecBa — CKOIUIEHHE OCTPOYIOJIbHBIX 00JIOMKOB OT 2 10 10 MM B
MOTIepeYHHKE.

26. TajleYHUK — CKOIUIEHME TrajeK, OKaTaHHbIX 00soMkoB or 10 mo
100 MM B moniepeyHUKE.

27. I'paBuii — CKOIUICHHE OKAaTaHHBIX 00JIOMKOB OT 2 10 10 MM B morre-
peYHHKE.

Cpeoneodnomounvie, unu necuanvie, nopoost (ncammutsel). Ilecuansie
nopoasl coctaBisitoT 15-20 % ot obmero o0bema 0ca0uHBIX TOPHBIX MO-
PO U SIBJISIFOTCS] BTOPBIMH 110 PAacIpOCTPAHEHHOCTH MOCIIE TIIMHUCTHIX.

28. Ilecku — pBIXJIBIE TIOPOJIBI, COCTOSIINE B OCHOBHOM M3 OKATaHHBIX
WA OCTPOYTOJBHBIX 00510MKOB pazmepom ot 0,05 no 2 mm. [leckn oOpraHO
KIacCH(UIUPYIOTCA M0 pa3MepaM 3epeH, MHUHEPATbHOMY COCTaBY, IPOMC-
X0XKICHUIO.
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[To pasmepam 3epeH pa3nMyaloT TecKd rpydo3epHHCTBIE (2—1 MM),
kpynHozepuuctsie (1-0,5 mm), cpennesepuuctoie (0,5-0,25 Mm), Menko-
sepuucthie (0,25-0,1 mm), Torko3epuucteie (0,1-0,05 MM) u pazHO3epHU-
crele. [Io MUHEpanbHOMY COCTaBY NMECKH MOTYT OBITh MOHOMHHEPAJIbHBIMU
U MOJIMMUHEpaNbHBIMU. K MEpBBIM OTHOCSATCS KBapICBBIC, MOJICBOIINATO-
Bble, IJIAYKOHUTOBBIE, IpaHaTtoBble M T. JX. Hambonee pacnpocTpaHeHbI
KBapLEBble MECKH. B MOJIMMHUHEpaTbHBIX MECKaX K KBapIEBbIM 3epHaM MO-
TYT NIPUMEIINBATHCS 3€pHA TOJCBHIX INMATOB, CIIOMABI, TIayKOHHTA, Kajb-
IIUTa, MarHETHUTA, OKHCIIOB )kene3a u ap. CieayeT OTMETUTh, YTO B MECKax
gare BCero BCTPEeYaroTcss MUHEPabl, HanOoiee yCTOMYMBEIC TIPH BBIBETPH-
BaHUHN. OKpacka TIECKOB 3aBHCHUT OT COCTaBa W HAJIWYUSA IPHUMECEi.
[To ycnmoBusAM 00pazoBaHMs pPa3IUYaAOT IIECKA O3€pPHBIC, MOPCKHUE, PEUHEIE,
BETPOBBIC, JICIHUKOBbIE. CmpyKmypa TECKOB CpelHeoONIOMOYHas, MmeK-
cmypa poixias. OObluHbIE (OPMBI 3ajJieTaHUs] TIECKOB — IUIACTHI, JIMH3BL
Ileckn oTnmuaroTcsi GOJBIION BJIATOEMKOCTBIO M BOJOOTHauel. B HachI-
LIIEHHOM BOJIOHW COCTOSIHMM IECKH CHOCOOHBI Teub (IUIBIBYHBI). Vcmonb3y-
I0TCS NECKU B CTEKOJIBHOM, KEPAMHUYECKOM, METaJLIypruueCcKOi IpOMBIII-
JICHHOCTH, B CTPOUTEIBCTBE U T. 1.

29. KBapueBblii mecOK COCTOUT B OCHOBHOM H3 3epeH kBapua (1o 95 %
u 0oJiee) ¢ He3HAYUTEIBHBIM COJICPKAHNEM TIOJIEBBIX IIIATOB, CIFOIBI, TJa-
ykoHHTa. OKpacka moposl 6erast, CBeTIo-cepasi, Oypas.

Ceasnvle 0010Mounble nopodsl. K HUIM OTHOCATCS TJIMHBI, CYTJIMHKH,
cymecH, neccbl. OHU XapaKTepU3yIOTCs HATHIHEM BHYTPEHHUX CBS3EH BOJ-
HO-KOJUIOHUIHOTO MTPOUCXOKICHUS.

Menkooonomounste, unu nsiiegamele, nopoowt (anesputsl). [Ipencra-
BHTEJIIMU AJIEBPUTOBBIX IOPOJT ABISIOTCS JIECCHI, CYTJIMHKH, CyIecH. JTH
TIOPOIBI CIIOKEHBI B OCHOBHOM dYactuiiamu pazmepom 0,05-0,005 mm u 3a-
HUMAIOT MPOMEXKYTOYHOE IMOJOKEHHE MEXIy MeCHYaHbIMH U TIIUHUCTHIMU
MTOPOIAMH.

30. Jlecc — mbuteBaras nopoja, coaepxaiias 6onee 50 % ¢paxuuii pas-
mepom 0,05-0,005 mm. Ilopoma xapakrepusyercs OONBIION MMOTUMHHE-
pabHOCTRIO (10 50 MUHEpANOB), HO TOPOJ000PA3YIOIIYI0 POJb WIPAIOT
KBapIl, TOJEBBIC IINATHI, KAIBIUT, TIIMHUCTEIC MUHEpanbl. Ha kapOoHATHI
npuxomurcst 1o 15, pexe mo 30 % Bceld Macchl MOpoAbI, Ha KBapil — 10
50-90 %, Ha rmuHo3eM — 4-20 %.

ITopoma obmamaeT BEICOKOH MOPUCTOCTHIO (110 55 %) M MaKpOIIOPUCTO-
CThIO (KpYIHBIE MOPHI Pa3IMIUMBI IJ1a30M). Jlecc HE CIIONCT, OTHOPOICH.
B cyxoM BHIE erKo pacTHpaeTcs MajibliaMi B TOHKHH TOPOIIOK. OKpacka
[OpoAbl NaleBO-KeNTasi, KeNTo-cepas. BckumaeT oT AEHCTBUS COJISTHOM
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KHUCIOTHL. [Ipu yBIaXHEHHH JiecC 00JaacT MPOCaJOTIHOCTHIO 33 CUET pas-
PYIIGHHS YacTH arperaTtoB W yMeHbLICHUs NopuctocT. [lo mpomcxoxe-
HUIO JIECCHI OBIBAIOT J0JIOBBIMHM, IIPOJTIOBHAIBHBIMH, JETIOBHAIBHBIMH, Pey-
HBIMH U T. A. Cmpykmypa neccoB MeIKOOOJIOMOYHAs, MeKCHypa TopH-
crast. Mcnosap3yercst Jiecc Uil M3TOTOBJICHUS KMPIHM4YaA, YEPEIHLbl, B Iie-
MEHTHOH ITPOMBIIUICHHOCTH.

31. JleccoBuanblie cyrainHKH. COCTaB JIECCOBUIHBIX CYTJIMHKOB OJIM30K
K JiecCy, HO OHH CIIOMCTBHI, MCHEE OTHOPOIHBI, OOJIAMAIOT MEHBIICH, deM
JIECCHI, MOPHCTOCTHIO.

32. CyriamHKH — TbIIeBaThie Toposl, coaepkamue 20-30 % ruuan-
cThIX, 10 10-20 % menkomecuansix yactuil. OcTanbHas 9acTh — IBUIEBATHIE
yacTUIBl. B BUIe mpuMecelr MHOTO THAPOOKHCH JKejle3a U amoMuHus. L{Ber
ux Oypsblii, KOpu4HEBO-OypbIil. Ciabasi BOJONPOHULIAEMOCTh. Bo BiaxkHOM
COCTOSIHUM PACKaThIBAIOTCS B IIHYP, KOTOPBII NIPU CBEPTHIBAHUM B KOJIBLIO
pacrpeckuBaeTcs. COCTOUT CYIJIMHOK M3 KBapla, MOJIEBBIX LINATOB, Kallb-
LIUTa, TIMHUCTBIX MHHEpanoB. O0pa3yloTcs CYrJIMHKA B pe3yibTare Jes-
TENILHOCTH J0KIEBBIX CTPYH, PeK, JeTHUKOB. CmpyKmypa 1nopoJibl MeJIKO-
00JI0MOYHasI, meKcmypa TUIOTHAsI, TOPUCTAast, OSCIOPSI0YHAS MU CJIOH-
crasl.

33. CyriuHKH JIeTHHKOBOTO TNPOMCXOKIEHHS COJACPXKAT HApAIy C
MBUICBATHIMA, TITMHUCTHIMA U TICCYAaHBIMH YacTUIAMH OoJiee KPYITHBIE 00-
JIOMKH Pa3IMIHBIX TOPHBIX MOPOJX W Jake BaryHbl. OHH HMEIOT ocoboe
Ha3BaHUC — BaJyHHBIC CYTIHHKH (MOpeHa). CmpyKmypa TOpOIbl CMEIIaH-
Hasi, meKkcmypa 0ecriopsI09Has, IUIOTHAS, TIOPUCTASL.

34. Cynecu — nbuieBatbie moposl, coaepxariue 10—20 % ruHUCTBIX U
1o 25 % mecyaHbBIX YaCTHII, OCTaNbHAs YacTh — MHblIeBaThie yacTuilbl. Co-
CTOSIT CYIECH U3 KBapla, CIJIO/Ibl, OKHCIIOB XKeJie3a, [NIMHUCTBIX MUHEPaJoB
u ap. OKpacka pa3nudHas — MajeBas, KeIToBaTo-0ypasi, KpacHOBaTo-0Oypas
u T. 1. Cymecu X0opomo BOJOTIPOHHUIIAEMBI, He IIacTHYHEL [Ipu ckatbiBa-
HUU 00pa3zyeTcs IMIepOoXOBaThIi MapHK, MHypa He moiydaercsa. OOpa3yroT-
sl B pe3ynbTare JeSITeIbHOCTH PEK, BOJHO-JIEAHUKOBBIX IIOTOKOB, 03€p U JIp.
Cmpykmypa 10poJbsl MEIKOOOJIOMOYHAs, MeKCmypa TUIOTHasl, TOpucTasi,
Oecriopsi10uHast WM CIIOMCTasL.

Tonkooda0omounsvie, unu enunucmole, nopoowvl (nenutel). BozHukaoT B
pe3ysbTaTe XMMHUUYECKOTO M YaCTUYHO MEXaHMYECKOTO OCaXKICHHS MPOIyK-
TOB TMPEUMYIIECTBEHHO XWMHYECKOTO BBIBETPHBAHMS HMCXOJHBIX MOPOI.
I'muHECTRIE TOPOABI MIMPOKO PACIPOCTPaHEHHI U cocTaBisoT 60 % ot 00-
mero 00beMa 0CaZOYHBIX TTOPOI.
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35. T'muubl cioxenbl Oosnee 4dem Ha 30 % W3 TIMHHUCTBIX YaCTHI]
(>0,005 mMMm), HaXOAANIMXCSA B KOJUIOMHO-AMCIEPCHOM COCTOSIHUH. B co-
CTaBe TJIMH MPeo0Iaar0T TJIUHHUCTHIC MHUHEPANBI: KAOJUHUT, MOHTMOPHJI-
JIOHUT, TUAPOCITIONBL. BTOpOCTeneHHOE 3HAYCHUE UMEIOT KBapIl, XaJIEI0H,
CJIFOJTBI, TIOJIEBBIC WIMATHI, OKUCIBI U THUAPOOKHUCIBI XKele3a, KapOOHATHI,
cynbdatel. [Ipu yBIaXHEHHWU TJIMHBI HAOYXAIOT, MPU BBHICBIXAHUU NAIOT
ycanky. Cmpykmypa TiavH ToHKOoOOIOMOuHas. Texkcmypa crouctasi, TIOT-
Hasi, mopucras. [lompas3mensrorcss TNHHBI O TPOUCXOKICHHUIO HAa ocmd-
mouHble, WIN TICPBUYHEIE, U 0cadouHble (MIEPEOTIOKEHHBIE, BTOPHYHBIE),
0 MHUHEPAJIFHOMY COCTaBY — HAa MOHOMUHEpAIIbHBIEC H TIOJIMMUHEpPAIbHBIE.
OcTarouHble TJIMHBI BO3HUKAIOT W3 OCTABIIUXCS HA MECTE MPOTYKTOB XH-
MHYECKOTO BBIBETPHBAHUS PA3IIMYHBIX TOPHBIX mopon. [IpuMepoM mx sB-
JISIIOTCS KAOJMHHUTOBBIE 1 MOHTMOPWJIOHUTOBBIE TTUHBL. Ocago4yHbIe TIIH-
HBI 00pa3yloTcs 3a CUET MePEeOTI0KEHHS IEPBUYHBIX TNTMH. Cpeu HUX pas-
JIUYaI0T MOPCKHE, JIaryHHbIE W KOHTHHEHTalbHbIC (pEeYHbIE, O3€pHBIC, Jie-
JIFOBUAIILHBIC, MTPOJTIOBHAJIBHBIC, JICAHUKOBBIC). OKpacka TIIMH pa3HooOpas-
Ha: OT CBETJIO-CEpOil U 3eJIeHOBATO-CEepOil 10 Oypoii U KpacHO-Oypoi u 3a-
BHUCHUT OT COCTaBa U KpacsIIuX MpuMeceil.

36. Kaoaun — Genast TiIMHA, COCTOSIIAS TNIABHBIM 00pa30M U3 KaOJIHHU-
Ta. B xauecTBe npumeceil — kBapll, YSIIYHKH CItO[bl. MArkas, njaacTuyHasi,
JKUpHas Ha omyms. Mcmoms3yercs B papdopo-dasacoBoit, OymaxHoH, pe-
3MHOBOH 1 ap(HIOMEPHOH MPOMBIIUICHHOCTH.

37. OrHeynopHasi TJIMHA CBETJIO-CEPOTO, 3CICHOBATO-CEPOTO I[BETOB.
Cocrount u3 xaonuauTa (10 70 %), MOHOTEpMHUTA, WIIHTA | 1p. JKupHast Ha
omynb. OTIUYaeTcs OTHEYNOPHBIMH CBOWCTBaMH (HE TUIABHTCA JI0
1700 °C). Ucnonb3yercs [yisi U3TOTOBJICHHUS] OTHEYIIOPOB.

Cuemenmuposannsle 0010M0OUHble NOPOObl. B TIPUPOTHBIX YCIOBUAX
PBIXJIbIE 00JIOMOYHBIE MTOPOABI IIEMEHTUPYIOTCS PA3TMYHBIMK COCTUHEHUS-
MH, BBINAJAIOIIUMH W3 IMUPKYIUPYIOIINX B IOPAaxX €CTECTBEHHBIX PAaCTBO-
poB. []emenmom Ha3BIBaETCSI Macca TOHKO3EPHHCTOTO, WM aMOp(HOTO,
MaTepuala, CKpPeIUIsIoIas OTACIbHEIC 3epHa. [10 XMMHKO-MUHEPAIOTHYeC-
KOMY COCTaBY BBIJICIISIOT CIICIYIOIIUE BHIBI IICMEHTA:

a) KPEeMHUCTBIH — [IEMEHTUPYIOIIEEe BEIISCTBO KBApIl, OIaJl, XaIIe0H,
XapaKTepU3yeTCsl BRICOKON TBEPAOCTHIO U CIIA00KUPHBIM OJIECKOM;

0) kapOOHATHBIN (M3BECTKOBBIH) — IIEMEHT KaJbLIUTOBBIM, JIOJIOMHTO-
BRI, BCKUIIACT C COJITHOM KHUCIIOTOM;

B) JKEJE3UCTHI — IIEMEHTHPYIOIIEe BEIIECTBO JIMMOHHT, OKpAIINBACT
MOPOJy B pKaBO-OypBIN MIIM KPaCHOBATHIN IIBET;
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I') cynb(aTHBI — EMEHT COCTOMT M3 THIICA, XapaKTepHa HEOOJbIIast
TBEpIOCTh (2), CBETIAs OKPacKa;

) TIIMHUCTBIA — [IEMEHTUPYIOIIEe BELIECTBO IPEICTABICHO TJIMHUCTHI-
MU MUHEpaJaMH, XapakTepHa Majiasi IPOYHOCTh M JIErKasi pa3MOKaeMOCTb.

LlemeHT MOXET (OPMHUPOBATHCS OJHOBPEMEHHO C OTIIOKEHHEM OCaJIKa,
a TaKKe nociie 00pa3oBaHuUs MOPOIbI.

38. Bpekuust — Tpy0000I0MOUHas TOPOJA, COCTOSILAS U3 CLIEMEHTHPO-
BaHHBIX OCTPOYTONBHBIX O0NOMKOB (mIeOHs). OOIOMOYHBIM MaTepHall B
OpeK4HsxX He OTHOPONEH IO pa3Mepy, HO OZHOPOIEH o coctaBy. OmHO-
POIHOCTH Opekdumii OOBACHAETCS UX TeHe3ucoM. bpekunn oOpa3oBaHBI U3
MPOAYKTOB BBIBETPHBAHMWSA, KOTOPBIE IIOYTH HE WCHBITAM IEPEeHOCa.
BerpeuaroTes Opexuny B BHIIE JTMH3 U IUIACTOB, 3aKIIOUEHHBIX CPEIH APY-
rux 00JOMOYHBIX MOPOA. OKpacka TOPOAbI TECTpas, 4acTo sipkas, o0y-
CJIOBJICHHAsI Pa3jMYHBIM LIBETOM OOJOMKOB. I[emenm pa3sHOOOpasHbIA —
[JIMHUCTBIA, TIE€CUaHbI, KapOOHATHBINW, KENE3UCThI U T. 1. Cmpykmypa
MOPOJIBI TPY00O0OTIOMOUHAs, MmeKcmypa OcecropsaoYHas, TUIOTHAS, MOPH-
cTasl.

39. Konryiomepar — rpy0000JI0MOYHas TOPO/Ia, COCTOSIIIAs M3 CIIEMEH-
THPOBAaHHBIX OKATAHHBIX OOJOMKOB (Talbki). B TPOTHBOMONOKHOCTH
OpeK4msM COCTaB KOHTJIOMEPaTOB pa3HOOOpa3eH, pa3Mephl OOJOMKOB OJ-
HOPOIHBI. 3aJeral0T KOHIJIOMEpaThl B BUAE IUIACTOB, JIMH3 U IPOCIIOEB.
Okpacka pa3HoobpasHasi. Ilemenm Takol xe, Kak U y Opexuun. Cmpyk-
mypa Topoabl TpyO00OIIOMOYHAs, mexkcmypa OecropsioyHasi, IUIOTHAS,
mopucrtasi. Mcrmone3yoTest OpeKYnd UM KOHTIIOMEpAThl C IUIOTHBIM KapOo-
HAaTHBIM W KPEMHHCTBIM IIEMEHTOM KakK CTpOI/ITeHI)HI:Jﬁ )5 O6HHHOBOHHLIﬁ
MaTepuail.

40. I'paBUiiHBII KOHIJIOMEPAT — TI0POJia, COCTOSIIAsT U3 CLIEMEHTUPO-
BaHHBIX OKaTaHHBIX U HEOKATaHHBIX 0OJIOMKOB (TpaBus, ApeCBhl). OKpacka
nopoab! paznudHas. Cmpykmypa rpy0o000IOMOYHAs, MeKcmypa TUIOTHAS,
nopuctasi. Tun yemenmayuu 6a3aibHBINA, KOHTAKTOBBIN, MOPOBEIH. CocTaB
LIeMEHTa pa3HoOOpa3HbIil. 3aneraet Noposia 0ObIYHO B BUJIE CJIOCB U JIMH3.

41. TlecyaHNK — CLEMECHTHPOBAHHBIN 1ecok. [lo BenMuMHE 3epeH, MH-
HEepaJIbHOMY COCTaBy M OKpacKe IeCYaHHKH KJIacCH(DUIMPYIOTCS TaK Ke,
Kak ¥ necku. [lecyaHnKy B 3aBUCHMOCTH OT COCTaBa LIEMEHTa MOTYT OBITh
KapOOHATHBIMH, KPEMHUCTBIMH, XKEIE3UCTHIMH, TIIMHUCTBIMU U T. 1. Tun
yemeHmayuu KOHTAKTOBBINA, TIOPOBBIA. 3ajleraroT MECUYaHNKH B BHIE JINH3
u mwiactoB. Cmpykmypa nopoasl cperHeo0IOMOYHAS, meKCHypa TUIOTHAs,
nopuctasi. Mcnonap3yroTcsi NECUaHUKH KaK €CTECTBEHHBIM CTPOUTENIBHBIN
MaTepHai.
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42. AneBpOJIMT — CIICMEHTHPOBAHHAS IbLIEBATas OPOAa. AJEBPOJIHUTHI
IIMPOKO PACIPOCTPAHEHBI CPEAX OCATAOYHBIX Mopoa. [1o cBouM cBoiicTBaM
4acTo MPUOJIMKAIOTCS K IMecYaHukaM. B Boje He pasmokator. Cmpykmypa
MOPOJIBI MEIIKOOOIOMOYHAS, M eKCHYypa TUIOTHAS, CIIOUCTAS.

43. AprujuIuT — CIIEMEHTHPOBaHHAs TNIMHUCTas mopojaa. TemHas kam-
HENoA00Hast MOPoJIa, COBEPIICHHO HE pa3MoOKarolias B Boje. [1o muHepab-
HOMY COCTaBY apTWJUTUTHI OJM3KH K TMHAM. [IpuMeHeHHe OorpaHuueHO
u3-3a Majoil npoyHocTH. CmpyKmypa TOPOJbI TOHKOOOJIOMOYHAS, MieK-
cmypa TI0THASI, CIIOUCTASI.

4. N3yuyenue moposu

ITpu pabote ¢ oOpa3uaMu XUMHYECKUX, OPraHOTEHHBIX M CMELIaHHBIX
MOpOJ HEOOX0IMMO 3aIIOMHUTD UX BHEIIHUH BUJI, @ TAK)KE U3YUUTD UX MPH-
3HaKM B COOTBETCTBUH C 3allOJHEHHOU Tabnurel. [Ipu 3ToM He MeHee Bax-
HOM 3a/1a4eil sABJIgeTCS MPUMEPHOE BOCCO3AaHUE MPUPOIHOIN 0OOCTAaHOBKHU U
T€0JIOTHYECKHUX NPOLECCOB, CISACTBHEM KOTOPBIX U SIBISIOTCS pPaccMaTpH-
Baemble noposl. Heo6xommumo BeIpaboTaTh YeTKOE MpeIcTaBlIeHne 00 oca-
JIOYHBIX MOPOJAX KaK OJHOH M3 CTaui CI0KHOrO MpoLEcca KPyroBopoTa
BEIIECTBA B IPUPOJIE.

W3y4yeHne 006JI0MOYHBIX MTOPOJ] CIECAYET MPOU3BOANTH B COOTBETCTBHH C
PEKOMEHIALMSIMH, OOIIMMH JUIA BCEX OCAJ0YHBIX MopoJ. BakHo oOpaTuth
BHUMaHHE Ha crlelU(UKy 00pa30BaHMs OOJIOMOYHBIX ITOPOJ, YCBOUTH pa3-
HUILYy MEX]y PBIXJIBIMH, CBA3HBIMH M CLIEMEHTHUPOBAaHHBIMU NOPOJAMH, BbI-
SCHUTH NPUYNHBI 00pa30BaHUSA W BHUIBI CBSA3CH, M3YUNTh XUMUYECKHUH CO-
CTaB IEMEHTOB ¥ TUIIHI [IEMEHTAIINH.

Bonpocs! 111 CaMOKOHTPOJIA

1. Ilpu KakuxX T'eOJOTHYECKHX TpoIleccax 00pa3yloTCs OCaaouHbIC TMO-
poabI1?

2. Ha xaxue rpynmsl moJpa3feisiorcsi 0caloYHble MOPObI IO MPOHC-
XOXJIEHUIO?

3. BemecTBeHHBIH cOCcTaB 0Ca0YHBIX TIOPO/I.

4. Ha3Bathb ri1aBHbIE MHHEPAIIBI 0CA0YHBIX IIOPO/I.

5. laTe onpeieNIeHne MOHATHIO «CTPYKTYpay OCaTOYHBIX TIOPO,.

6. [laTe onpeneneHne MOHATHIO KTEKCTYpay OCAIOYHBIX TIOPOJ.

7. Ha3BaTh OCHOBHBIE (POPMEI 3aJIeTaHUs OCaJOYHBIX TOPO/I.
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8. JlaTh XapaKTepHCTHKY BasKHEHIIMM BHEIIHUM IIPU3HAKaM OCAJ0YHBIX
TOPHBIX TIOPOJI.

9. IlepeyncnuTh OCHOBHBIE I'PYIIIBI OPOJ XUMHYECKOTO U OPraHOTI€H-
HOT'O TIPOUCXOXKICHUSL.

10. Ha3Barp riaBHeiue KapOOHATHBIE OCaJOYHBIE TIOPOJBI M OXapak-
TEPU30BaTh UX JUArHOCTUYECKUE MPU3HAKH.

11. JlaTb XapaKkTepHCTHKY INIAaBHEHUIINM KPEMHHUCTBIM TTOPOJIaM.

12. [latp XapaKkTepHCTUKy KayCTOOHONWTAaM, CEpPHOKHCIBIM H TaJlOWA-
HBIM [TOPOJIaM, 0XapaKTePU30BaTh UX JHATHOCTUUECKHE TIPH3HAKH.

13. Ha3Barp riaBHeHIHe >Kele3nucThle, (ochaTHRIE W aTIOMHHHECBBIC
ocasiouHble Topoasl. O6MacTH UX NPUMEHEHHSI.

14. Kakne mpu3HAKU ITIOJIOKEHBI B OCHOBY KITaCCH(HUKAIMH OOJIOMOY-
HBIX TIopoa?

15. OGoMouHbIe CTPYKTYpbI (0011ast XapaKTepUCTHKA).

16. JlaTb omnpezaeneHue NOHATHIO «OCaJ0YHas TOPOIAy.

17. Yem 00ycrioBiieHa CIOUCTOCTh OCAIOYHBIX MOPOA?

18. Uro Takoe nuarenes?

19. TekcTypa 00JI0MOYHBIX TOPOI.

20. Knaccupukarus ppaxiuii.

21. Knaccu¢ukanus 1meckoB ¥ ECYaHUKOB MO 36PHUCTOCTH.

22. MuHepalbHBIH COCTaB MECKOB.

23. Yem oTiim9aeTcst KOHTIIOMEpAaT OT OpeKdnu?

24. YeMm oTiimyaeTrcs meOeHp OT rajleuHuKa’?

25. Yro Takoe apecsa?

26. YUeM OTIIMYAIOTCS CYTJIMHKH OT Cymeceii?

27. Kax B MOJIEBBIX YCIOBUSX OTJIMYUTH CYTJIMHKHU OT TJIHH?

28. MuHepaJbHBIi U IPaHyJIOMETPHUYECKUI COCTAB JIECCOB.

29. Yto Takoe mpocam0uyHOCTh JICCCOB?

30. Yem oTiiM9aeTcs JIeCC OT JIECCOBUIHOIO CYTJIHHKA?

31. Kak 00pa3yroTcs JIECCOBBIC ITOPOIBI?

32. Kakue nopo/ sl Ha3bIBAIOTCSI TITHHAMH?

33. Oco0eHHOCTH MHUHEPAJIBHOTO W TPaHYJIOMETPHYECKOTO COCTaBa
TJIMH.

34. Yto Takoe 0CTaTOYHbIC M 0CA/I0YHbIE TIIMHBI?

35. IIpuBecTn npuMep MOHOMUHEPAIBHON TJIMHBI.

36. OCHOBHBIEC PU3HAKH AJICBPOJIUTOB U apTHILTUTOB.

37. Tunsl HeMeHTan| 0OJIOMOYHBIX ITOPOI.

38. Xumuueckuii cocTaB IIEMEHTOB 00JIOMOYHBIX TIOPOZ.
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JladopaTtopuas padora 4. OIIPEJAEJEHHUE U U3YUEHHUE
METAMOP®UYECKUX I'OPHBIX ITIOPO/]

Lean padorer: 1. [IpousBecTn onucanue u onpejeiieHne 00pa3loB Me-
tamop(duueckux mopoxa. 2. M3y4uts OCHOBHBIE Pa3sHOBHIHOCTH METaMOp-
(ryecKHX MOPOJ C YYETOM UX T'eHe3Hca U MUHEPaJIbHOIO COCTaBa.

Marepuanbi: 00pasisl MeTaMop(hHUECKUX TOPHBIX MMOPoJ, IiKana Mo-
oca, ¢paphopossie mIacTHHKH, (rakoHBI ¢ 5—10%-HOoi# CONMTHON KUCIOTOMH,
CTEKJIO, JIYIIbI, paboyasi TeTpap.

1. Kparkue cBegenusi 0 MeTaMop(puyecKHX NOpoaax

Ora reHeTHYecKas rpyrma Mmopoj BO3HHKIA B PE3yJbTaTe I'e0JOrHye-
CKOTO0 TIpoIiecca, Ha3hiBaeMOro MetamMmopduamom. ITOT mporiece (a TouHee,
IpyIIa SHIOTCHHBIX IMPOIECCOB) 3aKIOYACTCS B TIIyOOKOM mpeoOpa3oBa-
HUHM B HeJIpax 3eMHON KOpBI JIOOBIX paHee CYIIEeCTBOBABIIMX T'OPHBIX IMO-
pox.

1.1. Ipoucxoxnenue

MeTtamop¢u3zarwsi mopo.T IPOUCXOANT, KOTIa OHU B PE3yJIbTaTe TEKTO-
HUYECKUX BIKCHUH MOTPYKAIOTCS Ha OOJBIINE TITYOHHBI HIIH BOBJICKAIOT-
cs B CKIIaIKOOOpa30BaHME, KOT/Ia B HUX BHEAPSIOTCS pacIlIaBIICHHBIC Mar-
MATHYCCKUE MACCHI UM YBEIMYMBACTCS WIYIIUH CKBO3b HUX W3 MAHTHU
TEIMJIOBOH TOTOK. DTH MPeoOpa3oBaHMs MPOUCXOIAT MyTEM MEepEeKpUCTAII-
JIM3alii BEIIECTBA U BBIPAXKAIOTCA B UBMCHCHHUU MUHCPAJIBHOTO, @ MHOT' 1A
U XMIMHUYECKOTO COCTaBa, CTPYKTYPHI M TEKCTypHl mopox. Mertamop¢usm
COBEpIIACTCA T10J BIIMTHUEM BBICOKOM TEMIICPATYPHI, JaBJICHUA, ITApOB BO-
JIBI, TOPSTYMX BOAHBIX PACTBOPOB M ra30BBIX KOMIIOHEHTOB.

[To mpeobnamaHuio TeX WM HHBIX (AKTOPOB B XOie MpeoOpa3zoBaHUS
BBIJICTISIFOTCS! CIIEAYIOIINE OCHOBHBIC THIIBI METaMOp(hH3Ma M COOTBETCTBY-
IOIIE UM MeTaMopduIecKue mopoasl (Tabi. 4.1).

Jist Toro 4To0BI NOAYEPKHYTH CIIEM(UKY HCXOJHOM TTOPOJIbI, K Ha3Ba-
HUIO HEKOTOPBIX METaMOP(QHYECKUX MOPOJ MPHOABISIOT MPHUCTABKY «IIa-
pa», eciau OHM 00pa30BAIMCh M3 OCAJOYHBIX NMOPOA (HampUMep, rapacia-
Hell), WIA «OPTO», €CIIU MCXOHAs Mopoaa ObLTa MarMaTW4decKou (Hampu-
Mep, OPTOTHEIIC).
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Taonuna 4.1. Knacenpuxkanus MmetamoppuyecKux nopoa

Tun
MeTa- MuHepabHbli
Hcxonubie mopopt Texcrypa HasBanue
Mopbu3- cocTaB
Ma
AprummroBele  |[TMHUCTBIE  MaTe-
CITAHIIBI puan
3epHa KBapa.
KposenbHbie P pua,
- CIIOJIBI (CepULIHTA),
XJIOPUT, HUPUT
B — Cepuuur, XJIOpHUT,
KBa
Apruwumntel  |CrnaHueBartas po
Kpucramumueckue |Kpapu, ciroza,
claHuBI (apa- XJIOPUT, TPaHart,
CIIAHIIbI) rpacdur
MHUKpOKJIMH, I1a-
T'Heticer (mapa-|ruokJias, cioa,
THEHChI XJIOPHUT, KB
Ocamou- ) PUT, P,
rpaHar
HBIC
KBapuuts! Ksapig
CiroHo-
KBapLUTOBBIE
Peruo- ITonocuarasi, pi Kaapu, cimrona
. craHIsl (ma-
HaJIbHBIH Tlecuanuku  |MaccuBHasi,
paciaHIbl)
ClIaHIeBaTas
. MHMUKpOKJIMH, IU1a-
I'netics (ma-
L THOKJIa3, KBapll,
parHeicsbr)
ciroza
Kucbie u CrrosHbIC CIaH-
CrnaHueBaTast A Kaapu, cimrona
cpenHue 1161 (OPTOCTIAHIIBI)
TPaHUTHL . MUKpOKJIHH, IJ1a-
(rp ? Ionocuaras, |['Heiich (op- P >
JIUOPUTHI U . THOKJIa3, KBapll,
MacCUBHast TOTHEHCHI)
ap.) coaa
XJIOpHT, aKTUHO-
OCHOBHEIE CnanneBaras |3eleHble CaaHIbI puT,
JIUT, AJILOUT
(radGpo, PoroBast oOMaHKa.
0a3aibThI) MaccuBHast | AMGHOOIHTEHI ?
Marmatu- MJIaruoKJia3
4eCKHe | YmpTpaoc- TanpkoBbIC criaH-
P Crnanueatas Tanbk
HOBHbIE LBl
(LyHUTBI, MaccuBHas, 3
MEEBHKHU CepneHTHH
MIEPUAOTHTHI) |mojocyaTas P
Ksapii, 6uotut
TTecuano-rMHHUCTBIC U P, ?
Porosuku IUIarMoKJIa3, aMpu-
Konrak- |MarmMaTudeckue
TOBLI MaccuBnas 001, MUPOKCEH
XuMuyeckue KapOoHat-
HbIe Mpamopst Kanpuur, nonomut
IIaeBma- |[lecyaHo-rmuHUCTBIC U o Ksapr, cetnas
I'peitzenst
TOJIUTO- |KHCJIbIC MAarMaTHYCCKHE ciroza
BBIU U
MaccuBnas IIupoxkcen, miaruo-
ruApo- |XuMHuYecKkue KapOoHart-
CkapHbl KJ1a3, TpaHar, 31u-
TepMallb- [HbIE
o JIoT
HBIH
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1.2. MuHepaJbHbI cOCTaB

B cocraB MeTamopduueckux MOpOX BXOISIT JIBE TPYIMIIEI MHHEPAJIOB:
ocraToyHble (MHUHEPAIbl MCXOAHBIX MarMaTH4eCKUX WJIM OCaJ0YHBIX IO-
poxa) u chopmupoBasinecs B pe3yspTare Meramopdusma (Meramopduye-
CKHe).

BaxHO 0TMETHTbH, YTO NPUCYTCTBYIOT JIMIIbL MUHEPAJIbI, YCTOWYHBBIC B
YCIIOBHAX BBICOKMX TeMIepaTyp U AaBieHuid. K MuHepanaMm nepBoil rpyi-
IIBI OTHOCSATCS KBapll, AIbOUT W IpyTHe IIardoKiIa3bl, MUKPOKIHH, MYCKO-
BUT, OMOTHUT, poroBasi OOMaHKa, aBI'UT, MATHETHUT, TEMATHT, a TaKXKe OAWH
13 MUHEPAJIOB OCAIOYHBIX ITOPOJ] — KAJIBIHT.

N3 metamopuuecknx MUHEPATIOB HanboJee paclpoCTpaHeHb! CEPULINT,
XJIOPUT, TaJIbK, CEPIIEHTUH, I'paHaT, I'pauT, aKTUHOJIUT, CHJUIMMAHUT.
ITo xuMH4eckoMy cocTaBy IpeoOnagaroT MUHEpasbl CHIINKATHI, B MEHbIIEH
CTETICHU MPE/ICTAaBICHBI OKUCIBI U KapOoHaThl. MeTamopduieckue mopoisl
MOTYT OBITh KaK MOHOMHUHEPANbHBIMU (MpaMoOp, TaJIbKOBEII CllaHel), TaK U
MOJIMMUHEPaJIbHBIMU (THEIIC).

1.3. CTpyKTypa M TekcTypa

CrpykTypa MeTaMop(UIecKuX Mmopos 0OBIYHO ITOJTHOKPHUCTAIITNYECKas,
COCTOSIIIAsl U3 3€peH pa3Nn4HoN KpymHocTH. OnHaKo y ciabomeramopu-
3MPOBAHHBIX TIOPOJ CTPYKTYPA MOXKET OBITh CKPBITOKPHUCTAIUTMUECKOM MIn
HEKPHUCTAIUTHIECKOH.

Jna Meramopduyeckux MOPOJ XapakTepHa JIMCTOBaTas, yelryhdaras,
urospyartas, Tabiaurdaras Gopma 3epeH. TekcTypa MeTaMOp(PHIECKUX IT0-
poz 00BIYHO MacCHBHAsI MJIM Hosocyaras. YacTo BCTpedaeTcs ClaHIeBaTas
TEKCTypa C MapaiUIebHBIM PACIONIOKEHHEM YeITyHJaThIX, TabIUTYaThIX
MuHepasioB. Ilopona merko packanbIBaeTcs Ha TOHKHE IUTACTHHKH WIIH
IUTUTKH C POBHBIMHU HapaJIIEIbHBIMH INIOCKOCTAME (pHc. 4.1).

1.4. ®opmsl 3ajieranns MeTaMopuIecKUX MOPOJ

®dopma 3areranus MeTaMOp(HUICCKUX TOPOJ OIpeaensieTces GopMoit 3a-
JICTaHUsI TIOPOJI, U3 KOTOPHIX OHU 00pa3oBaiUCh. B OOJBIIMHCTBE CiTydacB
(OpMBI 3ajIeraHus SBJISIOTCS YHACIICTOBAHHBIME OT TIEPBUYHBIX OCAJOYHBIX
M MarMaTuYeckux Mopoj. MckiroueHne COCTaBisOT (OPMBI 3alieraHus
KOHTaKTOBO-MeTaMOp(GUIecKnX TOpHBIX mopon. OHm 00pa3yloT 30HBI U
OpEeOoJIbl BOKPYT' MAarMaTHYECKHUX Tell.
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6

Puc. 4.1. Texctypa MeTaMOp(HUYECKHX TOPHBIX MOPOL:
a — craHneBarast; 6 — IIoiyaras; 6 — O4KOBast

2. Onucanue MNopoja

Onucanue KOJUIEKIHH MeTaMOp(UUECKUX TOPOJI CIIEAYeT MPOU3BOUTH
0 cxeMe, MPUBEACHHOH B Tabm. 4.2.

Ta6nuua 4.2. Metamopduyeckne ropHbie NOPoObI

TIpumene- dusuko-
Mune- | Knacc | Hcxon- | Hasga- p
Crpyk-| Tek- . HUE B MeXaHuye-
Okpacka paJIbHBIN | TIO TeHe- | Has HUE M
Typa |cTypa HApPOIHOM | CKHE CBOU-
COCTaB 3uCy | mopoja | mOpObI s
X035HCTBE CTBa
1 2 3 4 5 6 7 8 9

I'padpr 1-5 Tabmuip! ciieayer 3amoHATh MPU MaKPOCKOITMIECKOM H3Y-
YeHWU 00pas3IoB, a OCTaIbHBIE Tpadbl — IMOCIe ONpeIeIeHUsT Ha3BaHUs I10-
POIIBI, PYKOBOJICTBYSCH €€ OmucaHueM B Tekcre. Omucanue meramopduue-
CKHX TOPHBIX MOPOJ MPOU3BOJUTCS B OCHOBHOM IO TE€M K€ MPUHIUIIAM,
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9TO M IS [IOPOJ MarMaTHIECKUX, HO C OCOOBIM BHUMaHHEM K TEKCTYPHBIM
npusHakaM. OmnpeneneHue Ha3BaHHs MOPOJbI IPOU3BOAUTCS TOCIE 3am0J-
HeHus rpad 1-5 TaGuuibl MyTeM COMOCTABICHHUS €€ TaHHBIX C XapaKTepH-
CTHKaMH MOPOJI, MPUBEJCHHBIMU B KiIl04Ye. B HEM Bce MOPOABI pa3fielieHbI
MO0 TEKCTYPHBIM MPH3HAKAM, a BHYTPH K&XAOW TPYIIIbl BBIACICHBI
Hanbolee XxapaKTepHbIC CBOMCTBA (LBET, CTPYKTYpa, MUHEPAIbHbIA COCTAB
u T. 1.). B mponecce quarHocTHKH MOPOA BO M30ekaHUE OIIMOKH HE00XO-
JIUMO BHUMATEIIBHO COMOCTABILITH IPH3HAKA MTOPOIBI C €€ OIMCAHUEM.

3. Kurou k onpegesieHn0 MeTaMop(pruuecKuX rOpHbIX OPOJ

Texcmypa cnanyesamas.

a) OKpacka HopoJbl cepasi, Oypas, uepHasi, He NPOIyCKaeT Biary, JIErko
packaJibIBaeTCsl Ha TOHKHE, POBHBIE TIIUTKH — Ne 1;

0) okpacka MOpo/bI 3eJIeHOBaTasi, cepasi, YepHasi, IIopoja TBepaasi, 3Be-
HSIAsl IPU yJape, KBapll 3aMETeH IUIOXO, CIa0blil IIEIKOBUCTHIH OJECK,
CTPYKTypa TOHKO3epHHUCTas — Ne 2;

B) OKpacka MOpPOAbl pa3indHasi, XapaKTepeH CHIIbHBIM MIEIKOBUCTHII
OJecK, KpyIHBIE Yenryiku — Ne 3;

I') OKpacKka HOPOABI TEMHO-3eJICHas, MICITKOBUCTHIA OJeCK KPHUCTAJUIOB,
HATIOMHHAeT POTOBYIO0 OOMaHKY, HEPEIOK OCIbIi IIIarnoKiIa3, HHOTJa Mac-
cuBHas TekcTypa — Ne 6.

Texcmypa maccusnas.

a) OKpacKa IMOpOJBI cepasi, JKeIToBaTas, po3oBaras, HallOMHUHACT Tpa-
HUT, XOPOLIO PA3JINYMUMbI KBapIl, IMOJICBBIC MINATBI, CJIIOAbI, OY€Hb YaCTO
moJyiocyarasi Tekctypa — Ne 4;

0) okpacka mopoabl Oemnas, KeaToBaTas, MAJTMHOBAs, OJIECTAIINA paKo-
BHCTBIN M3JIOM, OOJbIIasi TBEPAOCTH (LlapamaeT CTeKJIO), HHOTa ClaHIeBa-
Tas TekcTypa — Ne 5;

B) OKpacka Iopo/ibl TEMHO-3eJIeHas], cepasi, YepHasi, CTPYKTypa CKpPBITO-
KpHCTaJUTNUECKasl, PAKOBUCTHIN U35I0M — Ne 7;

I') OKpacka Mmopoasl Oenasi, cepas, po3oBas, roiayoas, OypHO BCKHIAeT
IpU JICHCTBUM COJISTHOM KHCIIOTBHI, CTPYKTYpa IOJHOKPUCTAIMYECKAs —
Ne 8;

JI) OKpacka MOpOABI 3eJICHOBATO-KOPHYHEBAs, BCKHUIACT NPH JICHCTBUH
COJITHOM KHCJIOTHI, MPUCYTCTBYET XaJBKOMHUPHUT, CTPYKTYpa OT MEJIKO- J0
KpymHO3epHHCTOH — Ne 9;

€) OKpacka IOpOJBI CBETIO-cepasi, Oeyasi, XOpOIIO Pa3iInINMbl KBapIl,
MTUPUT, CTPYKTYypa moTHOKpHucTamumnaeckas — Ne 10,
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4. Onucanne MeTaMmoppuIecKHX Mopos

Ilopoowt pezuonanvnozo memamopguszma. PerrnonanbHo-meTamophu-
Yyeckue NnpeoOpa3oBaHus MOPOJ BOHUKAIOT NP COBMECTHOM BIIMSIHUM Tie-
PEIBIDKEHNI MaTepHana 3eMHOW KOPBI Ha OOLIMPHBIX TEPPUTOPUSX (FOpo-
00pazoBaTeNbHbINA MPOIECC), JaBJICHUS BBIIIEIEKAIINX TOJIIIL TOPOJ ¥ BO3-
pacraromiell ¢ yBeJHMYeHHeM IIyOHHBI TeMIlepaTypsl. [Iporecc pernoHamb-
HOTO MeTraMop(u3Ma CONPOBOXKIACTCS MEPEKPHUCTAILIM3ANNEH W HOBBIM
MHHEpAIO00pa30BAHHEM B YCIIOBHSX PACIUTIOMIMBAHUS W IUIACTHYECKOTO
TEYEHHUS TOPOJ], YTO MPHUBOAUT K TOSBICHUIO MAPAIDICIHFHOTO PACIOIONKE-
HUSI MUHEPAJTbHBIX YaCTHII.

Pasnmiunble BO3MOXKHBIE ITpH MeTaMopdu3Me KOMOWHAIIMK TeMIIepaTy-
pBI U JaBIICHHS TPHUBOIAT K OOPa30BaHHIO M3 OJHOW HCXOIHOU MOPOJIBI
LEJIOTO psja MPOU3BOIHBIX MOPOJ, YCTOWYMBBHIX JIMIIB B ONpPeIeNIeHHOM
TepMOoAWHAMHYECKOM pexkume. OOpasyloTcsi XapakTepHbIE pPsibl HOPOJ,
MPEACTABILSIIONIME TOCIIeI0BATENbHBIE ATaNbl MPeoOpa3oBaHUsl HCXOIHON
MTOPO/IBL.

1. KpoBeabHBbIii cjIaHel — OYEHb IUIOTHBIC CIIAHIEBBIC TJIMHBI HU3KOH
crerieHu Metamopdu3ma. COCTOUT U3 TIMHUCTOTO MaTepHala, MeIbYalIImx
3epeH KBapma, CIIOIBI (CEpPHIUTA), XJIIOPUTA, MUPHUTA, YTIIACTHIX YACTHII.
Okpacka yHacienoBaHa OT UCXOJHOW TIMHHUCTON mopoasl. Cmpykmypa
MOPOJIBI TOHKO3EPHICTAs!, meKcmypa ciaHneBaras. [lopona panee mupoxo
HCTIONB30Bajach KaK KPOBEIBHBIA MaTepHall, B HACTOSIIEE BPEMS €€ XO3sIii-
CTBCHHOC 3HAYCHUE YTPaUYCHO.

2. @WIIUT — TBEP/IbIE, 3BEHSIIUE MTPU yJape, CKPhITOYelTyHuaThle TOH-
KOCJIAHIIEBATHIE TTOPO/IBI, HATIOMUHAIOIIME TIIMHUCTBIE CIIAHIIBI, OT KOTOPBIX
OTIIMYAIOTCSI OTCYTCTBHEM TIIMHUCTHIX MHHEpasoB. OCHOBHasI Macca Imopo-
JIBI CIIO’KEHA TOHKOJIMCTOBOW CITIOJION M MENKO3EpHHUCTHIM KBapiem. B ka-
YeCcTBE BTOPOCTEIICHHBIX MHHEPAJIOB BCTPEUAIOTCS XJIOPUT, TpaHaT, MarHe-
3WT U JIp. XapaKTePU3YIOTCS METKOBUCTHIM MEPHIAOIINM 0JIECKOM; 0OBIYHO
9TO CBETIO-CEpble, MHOTAA JaKe TEMHBIE MOPOABI, UMEIOINE TOHKO3EPHH-
CTYIO CMpyKniypy U TOHKOCIAHLEBATYI0 mekcmypy. OUIUTHL SBISIOTCSA
MEPEXOAHBIMU TIOPOJIAMU MEXAY TJIMHUCTBIMUA U CIIOJSHBIMH CIAHI[AMHU.
OO0pa3yroTcst OHM U3 TIIMHHUCTBIX CIIAHIIEB IyTeM OoJiee TIyOOKOH UX MeTa-
Mopduzaryy. PUILUIUTHI HCTIONIB3YIOTCS KAK CTPOUTENBHBIN MaTepHal.

3. Kpucraaauyeckuii ciaden. bompmas rpymma npeoOpa3oBaHHBIX
opoJI — HanboJIee paclpoCTpaHeHHBIC TIOPOABI CpeAHEH U BEICOKOM CTere-
HHU perHOHAIBHOTO MeTamMopdu3ma. VIMEIOT CpeHIO TN KPYITHOYCITYii-
4aTyi0 CMPYKmypy W OTYETIHNBO CIAHIEBATYI0 meKkcmypy. TUITUIHBIMA
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MUHEpaJIlaMH SBJISIFOTCS KBapIl, CII0OJA, XJIOPUT, aKTHHOIUT, TPEMOJIHT, Tpa-
HAT ¥ Jp. B 3aBHCHMOCTH OT COCTaBa UCXOJHBIX IJIMH U TEMIIEPATYPHOTO
pexxuma 00pa3yeTcsi MHOTO Pa3HOBUIHOCTEH KPUCTAJUIMYECKHUX CIIAHIICB,
HATpUMep, XJIOPUTOBBIC, OMOTUTOBEIC U T. A. CaMbIMH PaclpOCTPaHCHHBI-
MH W3 HUX SIBJISIOTCS CIFOJSIHBIC CIIAHIBI (MYCKOBUTOBBIC, OHOTHUTOBBIC,
MYCKOBUT-OHOTUTOBBIC). Cpei KPUCTAUTMUECKUX CIAHICB MPEOOIaatoT
napa-nopoapl. ClaHibl B 3HAYUTEIBHON CTEIICHU MOJBEPKCHBI (hHU3HMYeC-
CKOMY W XNMHYECKOMY BBIBETPHUBAHHIO. [IpHYHMHON 3TOTO SIBISETCA CIaH-
meBaTas TEKCTYpa, CIHOCOOCTBYIOIIAS PACTPECKUBAHUIO MOPOJI H JIETKOMY
MIPOHUKHOBEHHIO 110 TPEIIMHAM areHTOB BHIBETPUBAHUS. JTO OTPAaHUINBACT
UX TIPUMEHECHNE B CTPOUTEIIHCTBE.

4. T'Helic IPUHAANESKUT K TIOPOaM CpPEeIHEH M BBICOKOW CTENEHH MeTa-
Mop¢usma. [Topona ciokeHa B OCHOBHOM KBapIleM U MOJICBBIMHU IITIATAMHU
(MHKPOKITHHOM, IJIarHOKIA30M), IPHCYTCTBYIOT OHOTHT, MYCKOBHT, HHO-
raa aMm(uOOosIbl U MHPOKCEHBI. OKpacKa OPOT cepasi, )KEIToBaTas, po30Ba-
tas. Ilo coctaBy U CTPOCHHIO THEHCHI OJIM3KU K CPETHUM M KUCIIBIM HHTPY-
3MBHBIM MOPOJIaM, OT KOTOPBIX OHHM OTJIHYAIOTCS MapauIeIbHBIM PaCIIoJio-
KECHUEM MHHEPAJIOB. B 3aBucumocTH ot HCXOJHBIX MTOPOO THEUCHI noapas-
JEITSIOTCS. HAa OPTOTHEHCHI U TaparHeiicsl. Cmpykmypa TOpOIbI TOTHOKPH-
crayutdeckast, 3epHucTast. Tekcmypa MacCUBHas, TIOJOCYATAs, PEKE CIaH-
nesaras. [InorHocTh rHElcoB — 2,6-2,7 F/CM3, oObeMHast Macca —2,6 F/CMS,
BPEMEHHOE COMpOTHBICHHE cxkatrio — 800-2000 kr/cm®. ['Helichl cpaBHH-
TEJNBHO JIETKO BBHIBETPUBAIOTCS. [IpUMEHSIOTCS KaK CTPOUTENBHBIA M 00JIH-
[IOBOYHBIN MaTepHall.

5. KBapmuT coCcTOMT IpeuMyIIecTBEHHO 3 KBapia. OOpasyercs mpu
MEPEeKPUCTAILTU3AIMHA KBAPLEBBIX MIECKOB U MECUAHUKOB. OKpacKa mopoIsl
Oenasi, CBETJIO-Cepasi, KpaCHOBaTO-0ypas, MannHoBasi. Hepenko OnecTsimid,
pakoBucTeii m3noM. llapamaer crexno. Cmpykmypa TOPOIBI MOTHOKPU-
cTaJTM4ecKasi, MeJIKo3epHUcTas. Texcmypa MacCUBHAs, MHOTIA CIIaHICBA-
tas. [InoTHOCTH KBapuUTOB — 2,7 r/em®, o6bemuas Macca — 2,6-2,7 r/em’,
BPEMEHHOE COIPOTHBICHHE cxatrio — 1000-2500 kr/cm?. O4eHb IPOYHbIE,
YCTOWYUBBIC K BEIBETPUBAHUIO MOPOIBI. [IpUMEHSIOTCS KaK OOIHMIIOBOYHBII
MaTepHa, IS MMOKPBITHS aBTOIOPOT, KaK 3alOJIHUTENh s OETOHOB M JJIs
MIPOU3BOJICTBA BEICOKOOTHEYIIOPHOTO KUPIIHYA.

6. AMpHUOOIUT COCTOUT B OCHOBHOM M3 POT'OBOM OOMAaHKHU W IIJIaTHO-
kna3a. OKpacka opoJibl TEMHO-3¢lieHast, YepHast. OOpa3yercs B pe3ylbTare
Metamopdusma rabbpo u 0Oaszanpra. IllenxoBHCTBIN ONECK KPHCTAILIOB.
Cmpykmypa OpOJIbl MOJHOKPUCTAITUYCCKAS, 3CPHICTAs, MeKCHypa Mac-
CHBHas, CJIaHICBaTas. AM(l)l/I6OJ'lI/lTI)I CPaBHUTCJILHO JICTKO BBIBETPUBAIOTCH.
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B HapogHOM X0351iCTBE NMPUMEHSIOTCS KaK MECTHBIM Marepuai JJisl U3ro-
TOBJICHUS CTPOUTEIHLHOTO IIEOHSI.

Ilopoowr konmakmoeozo memamopgpuzma. KOHTaKTOBBII MeTaMop-
(bM3M NPOUCXOANT Ha KOHTAKTE BHEJPUBILEICS MarMbl ¢ BMEIAIONINMU €€
nopojamu. BelpakaeTcs MpeuMyIIeCTBEHHO B HHTEHCUBHOH MepeKpucTai-
JIM3alUK TOPOJI, MPOTEKAIOIIEH 0] ISHCTBUEM BBHICOKOH TeMIepaTypsbl, 6e3
3aMETHOT0 Y4acTHsl JaBJICHUS.

7. PoroBuk — HanOoJee pacpocTpaHeHHasl TOpoJia CpeIHei 1 BEICOKOH
CTENICHN KOHTAKTOBOTO MeTaMop(u3Ma NPEHMYIIECTBEHHO OCaJI0YHBIX
nopoxa. CocToNT B OCHOBHOM M3 KBapla, OMOTHTA, 4acTO MPUCYTCTBYIOT
MOJIEBbIE IITATHI, TI'paHaT, amM(uOOJ, NMUPOKCEH M JpPyrue MHHEPAJIBL.
OKpacka cepast, TeMHO-3elIeHas1, uepHast. CmpyKmypa TIOpoabl CKPHITOKPH-
cTajuIM4eckasi, MeJko3epHucTas. Tekcmypa maccuBHas. B cuiry cTpykTyp-
HBIX 0COOCHHOCTEH POrOBUKM OUYCHb YCTOMYUBHI K BBIBETPUBAaHUIO. MOTyT
HIPUMEHSTHCS KaK MECTHBIN CTPOUTEIbHBIM MaTepHall.

8. Mpamop — Oeast WM CBETIIO-XKEJTAs], peKe SIPKOOKpAIIeHHAs ITOPO-
Jla, COCTOSIIIAs U3 3epeH KaJbIUTa, pexe posomuta. O0pasyeTcs npu mnepe-
KpHUCTaJLTU3aIMK KapOOHATHBIX OCAJKOB, MpHYeM OeJIble MPOCBEUHBAIOIINE
pasHOCTH 00pa3yloTCs U3 YUCTHIX M3BECTHAKOB, a OKpAIICHHBIE — U3 Mepre-
JIMCTBIX 0CaJIKOB. MpaMoOpbl CPaBHUTEIBLHO MATKH (TBepAOcTh 3—4), OypHO
BCKHUIIAIOT ¢ Pa30aBICHHON COJSHOM KHCIOTOU. CmpyKmypa TOpOIsl TOJ-
HOKpHCTaJUIMUECKast, CpeAHe-, KPYIHO-, MelKo3epHucTas. Texcmypa mac-
cuBHas. B 30He BBIBETpHBAHMS MPaMoOpHI IIOJBEP)KEHBI PACTBOPEHUIO I10-
BEPXHOCTHBIMH M TIOJ3EMHBIMH YTJIEKHUCIBIMU BogaMu. [1nmoTHOCTE Mpamo-
pos — 2,6-2.,8 F/CMs, o0bemuas macca — 2,4-2,7 I“/CMS, mpesies MPOYHOCTH
npu cxaruu — 400-1500 xr/cm?. OHH MIHPOKO MPUMEHSIOTCS [IPH BHYTPCH-
Hell ¥ BHEIIHeH OTAenKke 3JaHuM, KaKk CTPOUTENIbHBIA KaMEHb U XOPOIIUi
CKYJIBIITYPHBIM MaTepuai.

Ilopoowt nHeemManonumogozo u 2uopomepmaibHo20 Mmenamoppusma.
I'opHble mOpoABI NOABEPIalOTCS M3MEHEHUSM IOJ[ BO3JEHCTBUEM TOPSUMX
BOJHBIX PAaCTBOPOB M I'a30B, NOAHUMAIOIINXCS U3 OCTHIBAIONIETO MarMaTH-
geckoro ovara. IIpoaykTom 3Toro THIa MeTaMOp(hHU3Ma SBISIOTCS CKapHBI
U TpEN3EHBI.

9. CkapH coCTOHUT M3 rpaHaTa, MIMPOKCEHA, IUIarHoKia3a, 3M1A0Ta, Kap-
OoHarta, pyIOHBIX MHHeEpanoB. Okpacka pazHooOpasHas. OOpaszyercs mpu
MeTamopdu3Me XMMHUYECKUX KapOOHATHBIX IIOPOJ, PEXe WHTPY3UBHBIX
nopol. Cmpykmypa Oopoabl NOTHOKpPUCTAIINYECKas, 3epHUcTas. Texcmy-
Pa MacCHUBHas.
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10. I'peii3eH COCTOUT B OCHOBHOM W3 KBapIia, CBETJION CIIIOABI (MYCKO-
BUTA), BCTPEUACTCS IUPUT U JPYTUe PYAHbIC MUHEPAIbl. OKpacka nopojisl
Oenasi, cBetio-cepas. OOpa3yercs 3a CYeT NECYaHO-TIIMHUCTBIX M KHCIBIX
MarMaTHYeCKuX mopojn. Cmpykmypa TOTHOKPUCTAJUTNYECKAs, 3CPHUCTAS,
meKcmypa MaCCUBHasI.

5. M3yuenne mopon

ITpy m3ydeHHH MeTaMOp(UYECKUX IOPOA CIENYeT YSICHHTh, YTO OHH
€CTh MPOIYKTHI CJIOXKHBIX MPOLECCOB NMPeoOpa3oBaHus BELIECTBA B HEAPAX
3emim. Pabotas ¢ oOpasmaMu, HEOOXOAMMO YCBOUTH CYITHOCTB IIPOIECCOB
MeTtaMOop(u3Ma M THUIIBI ITOPOA, 3aIIOMHUTh UX BHELIHWH OOJHK, U3YYUTh
MPaKTHYECKOE 3HaUeHNE U (PU3UKO-MEXaHUYEeCKUE CBOHCTBA.

BOl'lpOC])I AJIst CAMOKOHTPOJIsA

1. Kako¥i TeosIorTHUeCKUil MPOoIece Ha3bIBACTCS MeTaMOPPr3MOM?

2. UTo moHMMAaeTcs 1oJi TEPMUHOM «PETHOHATIBHBIA MeTaMOphU3M»?

3. Yro Takoe KOHTAKTOBBIA, MHEBMATOJHTOBBIH W THAPOTEPMAIBHEIIN
THUIBI MeTaMopduzma?

4. Kakue (akTophl SBISIOTCS BEIYIIMMH JUIS PA3HBIX TUIIOB METaMOp-
¢usma?

5. Kak xmaccupuuupyrorces MetaMoppuaecKie mopoIsl?

6. KakoBbl 0COOCHHOCTH MMHEpAILHOTO COCTaBa METaMOP(HUUCCKUX
nopox?

7. CTpyKTYpBI U TEKCTYPhI METaMOP(PHUIECKHUX TTOPOLI.

8. OcobenHOCTH POPM 3aIeraHust METaMOP(PUISCKHUX TOPO/I.

9. UeM OTJIMYAIOTCS THEHCHI OT TPAHUTOB?

10. B yem oTinune OpTOTHEHCOB OT Maparueiicos?

11. Pons MeTaMOPHUECKUX TIOPOA B CTPOCHUH 3€MHOH KOPBI.

12. [IpakTveckoe 3HaYCHUE METaMOP(UICCKUX TTOPO/I.

JlabopaTtopHas padora 5. OIPEJEJEHHUE
I'PAHYJIOMETPHUYECKOI'O COCTABA IIECYHAHOT'O I'PYHTA

Heas pa6oTpl: 1. BEIMOIHUTE rpaHyIOMETPHIECKUI aHATH3 IIECYAHOTO
rpyHTa. 2. OnpenenuTs Ha3BaHUE NecYaHOTo TpyHTa. 3. Pe3ynbraTel aHamm-
3a TPEICTaBUTh B BUJE KyMYIATHBHOM KPHBOH I'paHYJIOMETPHUECKOTO CO-
craBa. 4. OnpenenuTbh XapaKTEPUCTHKN TPAHYIOMETPUIECKOTO COCTaBa!
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neicTByomuid guamerp Oig, auamerp mectugecsté Ogp U K0dhdummeHT
HEOJHOPOAHOCTH K.

Marepuanbl: 1poda NecYaHoro rpyHTa B BO3YLIHO-CYXOM COCTOSHHH,
texHuyeckne Bechl o ['OCT 24104, dapdopoBas cTynka ¢ MECTUKOM MO
I'OCT 9147, cranaapTHBIM KOMILIEKT CUT ¢ pa3mepoMm oTeepctuil 10; 5; 2;
1; 0,5; 0,25; 0,1 mm, dapdopossie yamku mo ['OCT 9147, rpyma pe3uHo-
Basi, KUCTOUKA, ecyaHas OaHs, mKad CyHmInIbHBIH.

1. O0uue cBegeHns

I'panynomerprueckuii (3epHOBON) COCTaB TPYHTa ONPEAEISIIOT 10 Mac-
COBOMY COZAEPKaHUIO B HEM YaCTHUI] PA3IMIHOW KPYITHOCTH, BEIPAKEHHOMY
B IPOIICHTaX 10 OTHOIICHHIO K MAacce CyXOW NpoObl TPyHTA, B3SITOH st
aHaJIu3a.

Ot160p 00pa3LoB IpyHTA [UIS ONpEACICHUS IPaHyJIOMETPUYECKOTO CO-
ctaBa npoBoiaT 1o 'OCT 12071. I'urpockonu4eckyio BIaXKHOCTh OIpee-
nstoT o 'OCT 5180. I'panynomeTpuueckuil cocTaB TPYHTOB ONPENENSIOT
METOJIaMH, YKa3aHHBIMH B Ta0uI. 5.1.

Taonuuna 51 MeToasl onpeeeHns: TPaHyJIOMeTPHYECKOT0 COCTABA TPYHTOB
(o TOCT 12536-2014)

HaumenoBanue [Pazmep dpakiun PazHoBUIHOCTB
Merton ompeneneHus
TPYHTOB TPYHTa, MM METOJia OTIpeIeICHHs
Ilecuanslie, mpu . .
> 1P Ot 10 g0 0,5 CuToBBIit 6€3 TPOMBIBKY BOJOI
BBIJICIIEHUH o
I'panynomerpuyeckuii
3epeH Inecka N . o
Ot 10 10 0,1 CHUTOBBIH € IPOMBIBKOIT BOJO#
KPYIHOCTBIO
Memee 0,1 I'panynomerpudeckuit ApeoMeTpuuecKuii
R I'panynomerpuueckuii |[IuneToyHsli (MPUMEHSETCS TONb-
Memnee 0,1 ¥ MHKPOArperaTHbIH KO IJIs CHEI[HAIBHBIX IIeNIeH,
coCTaB [PEeIyCMOTPEHHBIX 3a1aHUEM)

[Ipo6s! rpyHTa TIPH pa3feneHnH X Ha (paKIuy ITOATOTABIMBAIOT pac-
TUPaHUEM IPYHTa U PAaCTUPAHUEM C IIPOMBIBKOM BOJOM.

[Ipu ompeneneHUH TPaHYIOMETPHUECKOTO COCTaBa IPYHTOB CHTOBBIM
METOJIOM C MPOMBIBKOI BOJIOW MPUMEHSIOT BOJOIIPOBOIHYIO HIH MPO(HIIH-
TPOBaHHYIO JI0XKICBYIO (PSYHYIO) BOAY.

B3BemmBanue npo0 rpyHTa Ha TEXHHYSCKUX BECax CICAYET MPOBOIUTH
¢ norpemHocteio 0 0,01 T, a mpu macce mpob rpynta 1000 r u Goiee
B3BCIIUBAHKE JIOMYCKAETCS MPOBOJWUTH C MOTPEIIHOCTRIO 10 1 T. B3Bemmu-
BaHWE HAa aHATUTHYECKUX BeCaxX IOJDKHO TMPOBOIMUTHCS C TMOTPEIIHOCTHIO 110
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0,001 1. Pe3ynbTaThl BRIYUCICHUS TPAHYJIOMETPUIECKOTO COCTaBa IPYHTOB
clegyeT onpeaensTh ¢ norpemHoctsio 10 0,1 %.

CpenHioro npoOy Uil aHajuu3a clielyeT oTOMpaThb METOJIOM KBapTOBa-
nust no 'OCT 8735, st yero nmepeMeIIaHHbIA TPYHT PacCHINAOT TOHKUM
CJIOEM M JIeNST ABYMS B3aMMHO IEPIICHIUKYJISIPHBIMH JIMHUSIMA Ha YeThIpe
NPUMEPHO paBHBIE YacTH (KBaJpaHTH); JBa MPOTUBOIOJIOXKHBIX MO JUAro-
HaJIM KBaJ[paHTa YAaJSIOT, a JIBa IPYTHX OCTaBIAIOT B KadecTBe MpoObl. Tak
MOCTYMAIOT 0 TEX MOp, MOKa HE OCTAHETCS HEOOXOAMMBIN Ui aHanIn3a
o0beM TpyHTa. Maccy cpenHeid ImpoObl NMPUHUMAIOT B COOTBETCTBHU C
Tabm. 5.2.

Tao6nuia 52. MuaumaabHas Macca 00pa3ua, HeoOXoAuMas ISl NPOCEeMBAHMS,
B 3aBHCMMOCTH OT Bijaa rpyHTa (mo TOCT 12536-2014)

Tuamerp sactu deo, Myt Buz rpynta Macca obpasua, HeoOxoauMas
JUTSL IPOCEUBAHMS, T
Capiue 10
5 I'paBuii (apecBa) 2000
Cabpinie 2
1 C comeprkaHUEM MECYaHBbIX
100
Capime 0,5 YaCTHI]
0,25 C comeprkaHUEM IbLICBAThIX 50
Jl0 0,1 ¥ TJTIMHUCTBIX YaCTHI]

[Ipu BBIOENEHNN YacTUIl KPYMHOCTHIO OT 10 10 0,5 MM rpaHyJIOMETpH-
YECKUIl COCTaB OINpPEAEIIETCSI CUTOBBIM METOJOM 0€3 NMPOMBIBKM BOJOH;
IIPU BBIAEJICHUM YacTHULl KpynHOCThI0 0T 10 10 0,1 MM — ¢ mpoMBbIBKOi! Bo-
JIoH (OOBIYHO /ISl TTMHUCTBIX ITECKOB).

2. Ilopsanoxk ucnbITAHAM
2.1. Pa3nenenne rpynTa Ha ¢ppaknuu 0e3 MpoMbIBKH BOOi

JIOBOIAIT TPYHT A0 BO3AYIIHO-CYXOTO COCTOSHHS, PACTHPAIOT KOMKH B
(dapdopoBoii CTYIKE MECTHKOM C PE3WHOBHIM HaKOHEYHHKOM. OTOHparoT
cpenHroro mpody rpyHTa M; MetomoM kBapTtoBauust o I'OCT 8735 u B3Be-
IIMBAIOT Ha BecaX B COOTBETCTBUHM C Tabi. 5.2.

CuTa MOHTHPYIOT B KOJIOHKY, pa3Melias ux oT MOJJIOHA B IOPSIAKE yBe-
JIMYeHus: pamepa otBepcTuil. Ha BepxHee cuTo HajeBaroT Kpbimky. Oto-
OpaHHYIO0 ITpoOy MEPEeHOCIT Ha BEpXHEE CUTO MepBoro Habopa (IuaMeTpom
otBepctuit ot 10 10 0,5 MM), 3aKpBIBAIOT KPBIILIKOIl 1 IPOCEUBAIOT C IOMO-
IIBI0 JIETKMX OOKOBBIX YZApoOB JIQJAOHSAMH pPYyK JO IIOJHOH COPTHPOBKU
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rpyHTa. IIpn mpocenBanuu mpoOsl Maccoit Goiee 1000 T TpyHT ciemyeT
BBICHITNIATH B BEpXHEE CUTO B JiBa mpuema. Dpakimu rpyHTa, 3aepKaBIue-
Cs Ha CUTAaX, BBICHINAIOT, HAYUHAS C BEPXHErO CHTA, B CTYNKY M JOMOJHH-
TEIBHO PACTHUPAIOT MECTUKOM C PE3UHOBBIM HAKOHCYHHKOM, IOCIE YEro
BHOBb ITPOCEHBAIOT HA TEX KE CHUTAX.

IomHoTy TmpoceuBaHus (pakiyii TPYHTA MPOBEPSIOT BCTPAXUBAHUCM
KaXJIOTO CUTa HaJ JIUCTOM Oymaru. Eciii mpu 3TOM Ha JIUCT BBHINAJAIOT Ya-
CTHIIBI, TO MX BBICHIIIAIOT HA CIEIYIOIIEE CUTO; MMPOCEB MPOIOIDKAIOT A0 TEX
TIop, ITOKa YaCTUIIH HE TTEPEeCTaHyT BEIAagaTh Ha Oymary.

®pakuuu rpyHTa, 33AepKaBIIHecs MOCe MPOCCHBAaHU Ha KaXXIOM CUTE
U MPOLIENIIHE B MOJJIOH, HEOOXOAMMO B3BECUTh (My) H CyMMHPOBAaTh Mac-
¢l Bcex (ppaxmmii rpyHTa. Ecnm moiydeHHas cymMMa Macc BceX (pakmuit
IpyHTa OTiIMYaeTcs 6osee yeM Ha 1 % OT Macchl B3STOH Ui aHANIM3a TIPO-
ObI, TO aHAJU3 CJIEJYeT MOBTOPUTH. [loTepro TpyHTa MPU NPOCCUBAHUM Pa3-
HOCST 10 BceM ()paKIMsIM MPOMOPIHUOHAIBHO HX Macce.

2.2. Pa3nenenne rpynTa Ha ()paKkmmuy ¢ IPOMBIBKOM BO10i

JIOBOIAT IPYHT 0 BO3AYIIHO-CYXOTO COCTOSTHHS, PACTHPAIOT KOMKH B
¢dapdopoBoli CTymIKE MECTHKOM C PE3WHOBBHIM HaKOHEYHHKOM. OTOHparoT
cpemHIo0 mpody rpyHTa M; MetomoM kBaptoBanust o I'OCT 8735 u B3Be-
IIMBAIOT Ha BECAX B COOTBETCTBHH C Ta0I. 5.2.

Hagecky momemaroT B happopoByro CTYNKy, CMa4uBalOT BOAOM H TIIa-
TEJILHO PACTUPAIOT MECTUKOM C PE3MHOBBIM HAKOHEYHUKOM. 3aTE€M HABECKY
YacTsIMU MEPEHOCAT Ha CUTO JUaMeTpoM oTBepcTuil 0,1 MM M OTMy4YHBAIOT
noJ crpyei Boabl. OTMy4HBaHHE MTPOIODKACTCS A0 TEX MOp, MOKa U3 CHTa
He Oyner BBITEKaTb Npo3pauHas Boaa. OcTaBIIMecs Ha CHTE MPOMBITHIE
YaCTHILBI KOJIMYECTBEHHO MEPEHOCST B 3apaHee B3BEIICHHYIO (appopoByro
YalIKy, BBIIIAPMBAIOT Ha IECYaHOW OaHe M BBICYLIMBAIOT B CYLIMJILHOM
mkagy npu (105 £ 5) °C. B3BemuBaroT 4auky ¢ IpyHTOM.

Maccy gacTtur rpyHTa pasmMepom mMeHee 0,1 MM ciremyeT onpeneniTs o
Pa3HOCTH MEXIy BECOM CpeIHEH MpoOBbl, B3ATOH Il aHAIN3a, U BECOM BbI-
CYIIEHHOH MpOoOBI TPyHTA IOCIIE TPOMBIBKH.

I'pyHT cnemyeTr mpocesiTh CKBO3b Ha0Op cuT. CTaHAAPTHBINH KOMIUIEKT
CHUT JIOJDKEH COCTOSATh U3 CEMH CHUT: C KPYTJIBIMH IITAMIIOBBIMH OTBEPCTHSA-
Mu quamerpoM 10; 5; 2; 1 MM U Tpex CHUT U3 METHON MM JaTyHHOU CETKH
MPOCTOr0 IJICTCHUS C OTBEPCTUSMHU KBaapaTHOU (opmbl pasmepom 0,5;
0,25; 0,1 mm. IonHoTy mpoceuBanust Gppakumii TpyHTa MPOBEPSIOT BCTPSI-
XMBaHHEM KaXKIOT0 CHTa Haj JIMcToM Oymaru. Eciii pu 95TOM Ha JIUCT BbI-
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MaJIaf0T YacTHIBI, TO UX BBICHINAIOT Ha CJIEAYIOLIEE CUTO; IMPOCEB MPOJIOI-
XKAIOT JI0 TEX I0p, IOKA YaCTHUIIbI He IepeCTaHyT BbINalaTh Ha Oymary.

Kaxnyio ¢pakuuio rpyHTa, 3aJepiKaBIIylOCsl Ha CHTaX, CIEAyeT B3Be-
CUTh OTAenbHO (Mg). IloTepro rpyHTa mpu NPOCEMBAHMM PA3HOCAT IO
(pakysIM NPONOPHUOHAIBLHO HX Macce.

2.3. O6padoTKa pe3y1bTaTOB

Conepsxanue B TpyHTe Kaxaoi ¢ppaxunu (A), %, cieayer BEIYUCISTE 110
bopmye

m
A =—2100, (5.1)

m,

rae Mg — Macca JaHHOH (paKLuM rPyHTa, T;

m; — Macca cpegHel IpoObl TPYHTA, B3STOH Ui aHAu3a, T.

Pesynbratel aHanu3a 3aHOCAT B TaON. 5.3, B KOTOPOW YKa3bIBAIOT IPO-
LEHTHOE COJICP)KAHKE B TPYHTE (DpaKIiuii:

a) pasmepom 6Oonee 10; 10-5; 5-2; 2-1; 1-0,5 u menee 0,5 MM — npu
pas3jencHuu TpyHTa 6¢3 MPOMBIBKH BOIOMH;

0) pasmepom Oonee 10; 10-5; 5-2; 2-1; 1-0,5; 0,5-0,25; 0,25-0,1 u me-
Hee 0,1 MM — nipu pa3aeneHUuM rpyHTa ¢ IPOMBIBKOM BOOM.

PesynbraThl aHanm3a COMPOBOXKIAIOTCS yKazaHHEM METOJa OIperesie-
HUSL.

Tao6numa 5.3. )KypHai 1a60paTopHOro onpejejeHus TPaHyJI10MeTPUYeCKOro
€OCTaBa FPyHTa

CuTOBBII aHAMH3

CuToBBIif aHATH3 0€3 IPOMBIBKU BOJOH o .
C IIPOMBIBKOH BOZIO¥

Ilokazarens Dpakiys rpyHTa, MM
Bonee Menee Menee
10 105 | 5-2 2-1 | 105 05 0,5-0,25(0,25-0,1 0,1
Macca mpo0sl
TpyHTa, T
Macca dpax-
I[IU TPYHTA, T
ConepxxaHue

¢dpakuun, %

ITo manHBIM TaOu. 5.3 ompenensioT COBOKYHNHOCTh (ppakuuii rpyHTa W
Ppe3yJbTaThl 3aHOCST B Tabi. 5.4.
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TaoOnuma 54. XapakTepucTHKa I'PaHyJOMETPUYECKOIO COCTABA TPYHTA

CuTOBBIH aHaNIM3 €3 NPOMBIBKH BOJOH
Dpakuus TpyHTa, MM
>10 0-10 0-5 0-2 0-1 0-0,5

Iloka3zaTens

Macca ¢pax-
L[MU IPYHTA, T
ConepxaHue
¢dpakuun, %

CuTOBBIH aHAJIM3 C MPOMBIBKOH BOIOM
Dpakuus rpyHTa, MM
>10 0-10 0-5 0-2 0-1 0-05 | 00,25 | 0-0,1

Iloka3zaTens

Macca dpax-
LMK TPYHTA, T
Cognepxanue
¢dpakuun, %

[To naHHBIM TPaHYJIOMETPUYECKOrO COCTaBa HAa OCHOBE Kiaccudukanun
(CTB 943-2007) mec4yaHBIX TPYHTOB ONpEEAeTCS HANMEHOBAHNE TPYHTA:

2pasenucmelii — Macca 49acTUIl KpymHee 2 MM Oomee 25 %,

Kpynuui — Macca dactur kpynaee 0,5 mm 6omee 50 %;

cpeonuii — Macca yactui kpymnsee 0,25 mm 6omee 50 %;

Mmenkuii — Macca gactur kpymaee 0,1 mm 75 % u Gozee,;

noliegamulil — Macca dactun kpymHee 0,1 MM menee 75 %.

Jlist onpeneneHusl HAMMEHOBAaHUS TPYHTa B yObIBaroleM Iopsiake (OT
KPYIHBIX YaCTHIl K MEJIKUM) CYMMHPYIOTCSI IPOLIEHTHI COJEP>KaHUs YaCcTHUI]
HCCIIEyEMOro TPyHTa U CPAaBHUBAIOTCS C IIPUBEIEHHBIMU Bbille. Hanmeno-
BaHME IPYHTA JaeTCs [0 TIEPBOMY Y/IOBJIETBOPSIONIEMY [TOKA3aTEIIIO0.

Pe3ynbraThl rpaHyJIOMETPHYECKOrO aHann3a U300paxartoTcst B BUAE Ky-
MYJIATUBHOM (MHTErpalbHOM) KPUBOM, IIOCTPOSHHON B MOJyJIorapupmude-
ckoM Macmrabe (puc. 5.1).

ITo rpaduky rpaHyIOMETPHUECKOTO COCTaBa OMPEACISIIOTCS IeHCTBY-
ol auamerp dig
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Puc. 5.1. KymynsaTuBHas (MHTErpaibHast) KpUBasi TpaHyJIOMETPHYECKOTO COCTaBa
MIECYaHOTO TPYHTA B MOJIYJIOrapu()MHUYECKOM MacITade

BOl'lpOCLI AJIsA CAMOKOHTPOJIsA

1. Yro moHMMaeTcs Mo TPaHyJIOMETPHYECKIM COCTaBOM I'pyHTa?

2. IlpakTuueckoe 3HAYEHHE JAHHBIX O TIPAHYJIOMETPUYECKOM COCTaBe
rpyHTA.

3. B 1eMm 3akiroyaeTcsi CUTOBBIN METO ONPEEIICHUS TPaHyJIOMETpHYC-
CKOTO COCTaBa IIeCYaHOro rpyHTa?

4. KakoB NOpsIOK UCIBITAHUN TIECYAHOTO TPYHTA CUTOBBIM METOI0M?

5. Kak mpou3BOIUTCS KOHTPOIb PE3YJITATOB TPAHYIOMETPUUCCKOTO
aHanuza?

6. Uto Takoe cymMMapHOe cojiepkaHue (paKIyii U KaK OHO OINPEIeIIsCT-
ca?

7. Kax ompenernseTcss HAUMEHOBaHHE TIeCYaHOTO TpyHTa?

8. Kak cTpouTcs KyMyJISTUBHAs KpUBAasi IPaHyJIOMETPHYECKOTO COCTa-
Ba? Ee npakTuueckoe 3HaUCHUE.

9. Yro takoe aedcTByrommii quamerp Oio, auamerp mmectumecsta g,
ko3¢ punment HeogHOpoaHOCTH K7 VX onpenencHue.

10. Ha ocHOBaHHH YEero MOKHO CYIUTh O CTEICHH OJTHOPOJHOCTH IEC-
YaHOTO IrpyHTa?
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JladopaTopHas padora 6. OIIPEJEJEHUE NIOPUCTOCTH
HOECYAHOT'O I'PYHTA

Heab padorei: 1. Onpenenuts MWIOTHOCTh MEeCYaHOro rpyHTa. 2. Onpe-
JIeJUTh TUIOTHOCTh CKEJIeTa MEeCYaHOTO TPYHTA B IUIOTHOM U PBIXJIOM CJIO-
*eHud. 3. PaccuuTath HOPUCTOCTh U KO3(D(PUIMEHT MOPUCTOCTH MIECUAHOTO
IPYHTA B IJIOTHOM U PBIXJIOM CJIOKEHHUU.

MaTtepuaJjbl: poba MecYaHOro TPYHTA B BO3AYIIHO-CYXOM COCTOSIHHH,
MEpHBIE COCYIIBI, CHTA C OTBEPCTHSAMH 2 M 5 MM, CTYyIIKa C IIECTHKOM, Tep-
MomeTp ¢ 1eHoi nenenus 0,5 °C, TeXxHUUECKHE BECHl, IMKHOMETp, mecya-
Hasi 0aHs, pa3phIXJINTEINh, TUCTHIUINPOBAHHAS BOJIA, CTCKIISTHHASL BOPOHKA.

1. O0mue cBegeHus

Ilopucmocms — HanmMuue B OPOJIe MYCTOT (MOJOCTEN HEOOMBIINX pa3-
MEpOB), ONpeeIsIeTCs Kak oTHOIIeHHE 00beMa mop (V) kK 00beMy OPOIbI
(V):

n= V—“lOO . (6.1)
V

[IpoucxoxaeHue MycToT B MOPOJaX MOXKET ObITh pa3udHO. [IepBuUHbIC
MyCTOTHI 00pa3yroTCsl pU (POPMHUPOBAHUM TOPHBIX MOpoJ. B marmarmue-
CKHX TIOpOJIlaX TOHKHE TPEIIMHBI BO3HUKAIOT MPHU OCTHIBAHUW MarMbl, B
0CaTOYHBIX ITOPOJAX ITYyCTOTHI OCTAIOTCS IOCJE IPEBPAIICHUS MOPHCTHIX
0CaIKOB B IMOPOABI. BTOpHYHBIE ITyCTOTHI B TOPOAax 00pa3yIOTCs MPH TEK-
TOHWYECKUX BIKCHUAX, BHIBETPHBAHWUH, PACTBOPEHHUH U BHIMICTaYNBAHUH
9acTH TOPHBIX TOpoA. [lepBUYHBIE  BTOPHYHBIE ITyCTOTHI MOTYT OBITH Kak
M30JINPOBAaHHBIMH, TaK M COOOIIAIOIIAMHUCS MEXIy co00i. DTO OKa3bIBaeT
OoJIbILIOE BIIMSIHME HA CBOWCTBA TPYHTOB (BOAOIPOHHIIAEMOCTB, BO3/yXO-
MIPOHUIIAEMOCTb, MOPO30CTOMKOCTh W Jp.). HanMeHbllieli MOPUCTOCTHIO
00J1a1at0T OOBIYHO MarMaTHUYECKUe, MeTaMOp(UYeCKue M IJIOTHBIC Oca-
JIOYHBIE TOPOJIBL.

[TopucTocTh MOPOA MOXKET CYIIECTBEHHO PAa3NAYaTHCS, ISl OCATOYHBIX
MOpOJ OHAa KOJeOJIeTCs OT HECKONBKHX MponeHToB 10 60 %. [muamcThIe
MOPOIBI UMEIOT BeChMa HE3HAYHTENBHBIC TTOPHI, M MPH HACHIIICHUN BOHOH
MPOUCXOTUT WX WHTCHCHUBHOE HAaOyXaHWE, YTO MOXET NPUBECTH K CyIIe-
CTBEHHOMY CY>KEHHIO CTBOJIA CKBa)KIHEI M BBI3BATh OCIIOKHECHUS MIpH Oype-
HUU. MarMaTHYecKue IOpOAbl IMEIOT HEOONBIIYI0 MOPUCTOCTh (OT Aoiei
MPOIICHTA O HECKOJBKHX MPOIEHTOB), JUIIE 3()(y3UBHBIE MOPOIBI IMEIOT
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BBICOKYIO HOPHCTOCTH (10 60 %). Uem BbIlIE MOPHCTOCTH IOPOJ, TEM
MEHBIIIE X MPOYHOCTb.
[opuctocTs Takke XapakTepu3yeTcsi KO3 HUIIMEHTOM TTOPUCTOCTH.

Koyppuuyuenm nopucmocmu nopoovt (e) — orHoumeHue oObema
nop (V) k 06bemy ee tBepaoit yactu (Vs):
\Y
e=—"1, 6.2
v (6.2)

S
IMopuctocTs ¥ K03)GHUIUCHT MOPUCTOCTH CBSI3aHBI MEXAY co0OH ciie-
ﬂyIOHH/IMI/I COOTHOILICHUSAMMA .
n=—%_. 6.3)
l+e
_ n
1-n’
roe N — HOpI/ICTOCTB B JOJIAAX CAUHULIBI.

HOKa3aTCHI/I nue prHTa ABJIAOTCA OYCHBb BAaXHBIMHU HpI/I €r0 OLICHKE
Kak OCHOBaHUsI coopykeHuil. B 3aBucumoctu ot koadduimeHTa mopucro-
CTHU yCTaHaBHI/IBa}OTCX paC‘IeTHBIe XapaKTepI/ICTI/IKI/I IICCYAHbBIX U I'N'THHUCTBIX
TPYHTOB.

ITopucTocTh GONMBIIMHCTBA TPYHTOB OmpenessieTcs pacueroM. Jlabopa-
TOpHLIe METOAbI 4YaCTO OKa3bIBAKOTCS HerI/IFOZ[HBIMI/I B CBsiA3U C TCM, 4YTO
OpH 3aMOJIHCHUH TOP BOJOH HEKOTOPBIC MOPOIbl HaOyXalT M 3HAYCHHUE
eCTeCTBeHHOﬁ HOpl/lCTOCTI/I HNCKAXaACTCHI.

HOpI/ICTOCTL HOpOIL 06])1'-1H0 BBIYUCIIACTCA 110 IIJIOTHOCTU “IaCTI/IH, I1J10T-
HOCTH CKEJICTAa U BIIAXXHOCTH. TO‘IHOCTB BBIUHUCJICHHUA 3aBUCHUT OT TOYHHOCTH
OHpe,I[CJ'ICHI/Iﬂ 3THUX BCIINYUH B Ha60paTOpI/II/I:

e (6.4)

n=1-Po (6.5)
Ps
TZie Py — INIOTHOCTH CKeJIeTa IMOPOIHI (TPYHTA), r/em’;
Ps — ITIOTHOCTH YaCTHUI] IIOPOABI (TPYHTA), r/em’.
Takum 00pa3om, T pacueTa MOPUCTOCTH TPYHTa HE0OX0oauMo Jlabopa-
TOPHOE OTPE/ICTICHUE er0 XapaKTEPUCTUK Pg U Py.

2. Onpenesnenne IVIOTHOCTH TBEPAbIX YACTHI MeCYAHOT0 IPYHTA

Inomnocme meepovix uacmuy (ps) TOPOAbI — OTHOIIEHHE MACCHI
TBEPABIX yacTuil (M) K 00beMy vacTul mopoast (V):
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Py =1 (6.6)

OmnpenenseTcs Kak OTHOIIEHHE MacChl YacTHI] K 00beMy BBITECHEHHOM
uMH KuakocTH. [Ipw 3TOM Ui ynaneHus aacopOMpOBaHHOTO BO3AyXa U
pacuIeHeHHsI arperaTtoB TPYHT C BOJOW (CYCHEH3HMIO) KHUIIATAT HE MEHee
30 MEHYT AJ151 TIECKOB M CyTIecel U B TedeHue | 9aca 111 CyTIIMHKOB M TIIHH.

OmnpeneneHye IIOTHOCTH TBEPABIX YACTHUI] HAYMHAETCS C MOATOTOBKU
o0pasla, KOTopoe BEJETCs B ClIeTyIOLIel MoceJ0BaTeIbHOCTH:

a) pasMespyeHHE oOpas3la BO3AYIIHO-CYXOro rpyHTa B (apdopoBoit
CTYIKE PE3NHOBBIM IIECTHKOM;

6) otbop cpenueit mpoosl Maccoii 100—-200 T MeTOI0M KBapTOBAaHUS (CM.
paboty 5);

B) IIpocemBaHHE MPOOBI Yepe3 CHUTO C OTBEPCTUSAMH 2 MM (OCTaTOK Ha
cuTe ApOoOUTCSA U COSAUHSIETCS C OCHOBHOM Maccoii);

r) oTOOp M3 MEepeMeIIaHHOTO T'PYHTAa HAaBECOK HA JIBa MHUKHOMETpa W3
pacuera 15-20 r na 100 cM® 06beMa TMKHOMETPA.

Jlamee B3BEHMIMBAIOT XOPOIIO BHICYIICHHBIE MUKHOMETPHI M 4Yepe3 BO-
POHKY BBICBIIIAIOT HCIIBITHIBAEMBIN TPYHT.

B nukHOMETpHI IPHUMEPHO Ha MOJIOBHHY EMKOCTH JIOJIMBAIOT AUCTUILIH-
POBaHHYIO BOJY, B30alITHIBAIOT CYCIICH3HMIO M KHUIIATAT, HE JOMyCKas pas-
Opbi3ruBanus B Teuenue 30 MuHYT. Bpems ucuuciseTcs ¢ MOMEHTa 3aKu-
TIaHusl.

JlonuBaroT MMKHOMETPHI 10 MEPHOW YepThl IUCTUIUIMPOBAHHON BOAOH 1
OXJIAXKJAIOT UX B BaHHE C BOAOW 0 KOMHaTHOI Temmeparypsl (20 °C).
ITuxHOMETp C CyclieH3MeH NPOTUPAIOT U B3BEIIUBAIOT ¢ TOYHOCTHIO 110 0,01 T.

BrumBaloT M3 MUKHOMETpa CYCIIEH3UIO, TIATEIHHO OIOJIACKUBAIOT
HAJIMBAIOT B HETO JWCTHUIMPOBAHHYIO BOXY, BBIACPKAHHYIO IPH TOU Ke
TeMmepaType, Ipi KOTOPOW B3BEUIMBAJICS MHUKHOMETpP € cycneH3uen. [Iuk-
HOMETp C JAWUCTIJUIMPOBAHHON BOJOW B3BEIIMBAIOT. Bce MaHHBIC 3aHOCAT B
Tabm. 6.1.

Tao6numa 6.1. OnpeneneHne NJIOTHOCTH TBEPABIX YACTHIL IECYAHOTO TPYHTA

Macca rpyHTa [TnoTHOCTH Cpennee 3Ha-
Ne |Macca Bos- | Turpocko- PYHTaMacca nmukHOMETPA p

RN R, . TOMPABKOii TBEpIbIX | YCHHUE IUIOT-
5 Ha TUrpocko- | € TPYHTOMI, o\ il wacTun | HOCTH TBep-
HO- CYXOro | BIQ)KHOCTb 1 BOIOM
0 MHYECKYIO Ma.r | TPYHTa, | JIBIX YaCTHIL
metpalrpynta my, r| W, % Mo. T 3, 3 3
BOAY Mg, T 2, r/cM IPYHTa, I/cM
1 2 3 4 5 6 7 8
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BennunHy TIIOTHOCTH TBEPBIX YaCTHUI] TPYHTA OMPEACIISIOT 10 (hopMyIie

MoPy,
p =—w (6.7)
m, +m, —m,
rae My — macca T'pyHTa C HOHpaBKOﬁ Ha rUrpoCKONMNYCCKYI0 BoAY, I';
m
my = ——————, 6.8
® 1+0,00W. ©8)

M; — Macca rpyHTa B BO3/YIIIHO-CYXOM COCTOSIHUH, T

W, — rurpockonuyeckasi BIaxHOCTb, % (sl JAHHOTO TPYHTA PEKOMECH-
JyeTCsl TMPUHATh TO pe3yiabTaTaM IPeIBAPUTEIBHBIX HCIBITAHUI
W, = 2,5 %);

m, — Macca MMKHOMETPA C BOJION U TPYHTOM, T;

M3 — Macca MUKHOMETpa C BOJIOH, T;

Pw — ITIOTHOCTH BOJIBI, paBHas | r/em’.

Tuzpockonuueckasa 6na)cHocms — BIAKHOCTh TPYHTa B BO3AYIIHO-
CYXOM COCTOSIHHH, T. €. B COCTOSIHUH PaBHOBECHS C BIAXKHOCTBIO M TEMIIE-
paTypoii OKpy’Karomero Bo3ayxa.

OmnpezencHrue TIOTHOCTH OJHON MPOOBI MPOU3BOIAT JBAXKIBI (HCIIOJb-
3YIOT JIBa MHUKHOMETpa). B KadecTBe moka3ateisl IUIOTHOCTH HCIOJB3YIOT
cpemHee 3HaucHue. JlomycTUMasi pa3HUIA B 3HAYCHUSAX CIUHUYHBIX OIpE-
nenenuii — He Goxee 0,02 r/em’.

3. OnpeneJieHne IVIOTHOCTH CKeJIETA MECYAHOI0 TPYHTA B PBIXJIOM
U IUIOTHOM CJIO’KeHUH

ITnomnocme cxenema nopoovt (pg) — OTHOIEHUE MACChl TBEPIBIX Ya-
crui (Ms) kK 06bemy moposr (V):

m
=—= 6.9
P v (6.9)
WA
Pw P
py = = , (6.10)
W 4 Pw 1+0,01-W
Ps

IJIe p — IIOTHOCTB IIOPOJIBI, T/CM>,;

W — BIIQXXHOCTH MOPO/IbI B IOJISIX SHHULIBI.

ITnomnocme nopoowt (p) — Macca eMHUIBI 00bEMa TIOPOJIBI TPH JaH-
HOM MOPHCTOCTH U BIAYXKHOCTH

p=psW+1). (6.11)
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Brasicnocms TIOPOJIBI XapaKTEPH3yeT COJICPXKAHME BOJBI B TOPHBIX I10-
pomax. Boja B mopojax, Kak MpaBuilo, BIUSET HA Pa3IMYHbIC CBOMCTBA M
OpeXJIe BCEro Ha IMPOYHOCTh WM CIKUMAeMOCTh. OCOOEHHO GOJIbIIOE 3HA-
YeHHe COJEPXKAHUE BOJBI MMEET JUIsl TOPOJ], PACTBOPUMBIX B BOJE, U IIIH-
HHCTBIX.

Maccosan enasxcrocmsy (W) paBHa OTHOIICHHUIO Macchl BOIbI (M) B OPO-
e K IIOCTOSHHOW Macce MOpoibl M, BBICYLICHHOM IIPH TEMIEparype
100-105 °C:
mB

W =—100. (6.12)
C

OmnperneneHne TUIOTHOCTH CKEJIeTa MEeCYaHOI'o TIPyHTa HAa4YMHAETCS C
MIPOCEUBAHUS €r0 B BO3YIIHO-CYXOM COCTOSIHUHM 4€pe3 CHUTO C OTBEPCTHSI-
MU 5 MM. BxiroueHus kpynHee 5 MM yAaJsIOTCS.

MepHBIH THIMHAP B3BEIIUBAIOT ¢ ToyHOCTHIO 10 0,01 T 1 B Hero omyc-
KalOT Pa3pBIXINUTEINb, MPEACTABISIIONIMHA COO0H MPOBOJOYHYIO CHHPAIb, B
LEHTPE KOTOPOW MMEETCsl CTepKeHb. B mmmmHIp uepe3 BOPOHKY HEOOIb-
oW cTpyed HachlmaroT necok. Ilocnme 3TOro pasphIXiaUTENb, MEAJIEHHO
Bpalasi, BRIHUMAIOT U3 IMIHHIpA.

KonuuecTBO HACHIIIAHHOTO MEcCKa JOJDKHO JOXOJAUTH 10 METKH, YyCTa-
HaBJMBaroLIel o0beM o0Opasia (00beM 00pa3ia peKOMeHIyeTcsl IPUHUMATh
paBusv 100 cm®). [{UIHHAD ¢ MECKOM B3BELIMBAIOT ¢ TOUHOCTHIO 10 0,01 T
U ONpEJEISIOT Maccy NecKa, 3al0JHUBIIETr0 JaHHbII 00beM:

m =m, —-m, (6.13)

rze My, — Macca MIIHHAPA C TPYHTOM, T;

m, — Macca OWIHHAPA, T.

[T10THOCTP CKeneTa TecKa B PBHIXJIOM CIIOXEHHH OTpeaesieTcs mo ¢Gop-
MyJie

m

= 6.14
pdmln V ( )

rjae M, — Macca IecKa IPU PIXJIOM CII0KEHUM, T;

V — 00beM OWIHHIPA, 3aHATOTO TIECKOM, oM,

JIst onpeneieHnst TUIOTHOCTH CKeJieTa TecKa B IUIOTHOM CIOXKEHHH Tie-
COK B HIJIMH/P BBICHINAIOT HEOONBIIMMH HOPIHSIMH, TOCTOSHHO YIUTOTHSS
ITyTeM ITOCTYKUBAHMSA 110 CTEHKaM W THY HWIHHApPA IEPEBIHHOW WU Pe3H-
HOBOW TpaMOOBKO#. 3aIOTHEHHBIH O METKH MUJIUHAP B3BEITHUBAIOT C TOY-
HOCcThIO 10 0,01 1. IIMOTHOCTE CKeneTa mecka B IDIOTHOM CIIOKEHHH OIIpe-
JersieTcs mo opmyiie
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m
pdmax :Tmy (6.15)

rae M,; — Macca necka IpH INIOTHOM CJIOKECHUH, T.

OmnbIT B 000HX CITy4asx MOBTOPSIOT HE MEHEe TPeX Pa3 M BBIYMCIIAIOT
cpenHee apudMeTHYeCKOe 3HAYCHHE MHHUMAIBHOW M MaKCHMalbHOH
IUTOTHOCTEH CKelleTa Mecka. Pe3ymbTaTsl ONBITOB 3aHOCAT B Ta0I. 6.2.

Tao0nuna 6.2. OnpenesieHne NJIOTHOCTH CKeJIeTa ECYAHOTO IPYHTA

Macca, r
Howmep omnbita Oo6beMm | ITnotHocTs | Cpennee 3HaueHUE
U COCTOSIHHE HUTHHAPA obpa3- | cCKenera |IIOTHOCTH CKeleTa
rpyHTa LHTHEPa| IPYHTOM TPYHTA | 1, cm® |rpymra, r/em®|  rpymTa, r/em®

B psixiom cio-
KEHUU

B IUIOTHOM
CIIOKCHUH

4. OnpeneJieHne MOPUCTOCTH NMECYAHOT0 IPYHTA B PHIXJIOM
U NJIOTHOM CJI0KeHUH

Hcnonb3yst pe3ysbTaTbl ONpPECTICHUs] TUIOTHOCTH TBEPIBIX YacTUI[ U
IUIOTHOCTH CKEJieTa IPYHTA, MOPHCTOCTh MECYAHOTO IPYHTA PACCUUTHIBAIOT
no ¢opmyne (6.5). KoadduumeHT mopuctocT onpeaessercs no Gpopmy-
ne (6.4). Pacyer mpou3BOAMTCS ABAXMABI, T. €. HCIOJB3YIOTCS 3HAUCHUS
IJIOTHOCTH CKCJICTA MCCYAHOTO IPyHTA B PBIXJIOM U IIJIOTHOM CJIOKCHHU.
PacueTs! 110 OIPEACICHUIO MaKCUMAJIbHBIX 1 MUHUMAJIbHBIX TIOPUCTOCTU U
k03((uLKeHTa MOPUCTOCTH CBOAT B Tab. 6.3.

Ta6numa 6.3. OnpenesieHre NOPHCTOCTH IECYAHOTO TPYHTA

IInotHOCTB IInotHOCTH CKENETA Koaddunuent nopucro-
3 IMopucrocth rpyHTa
TBEPJBIX Ya- TPYHTA, I/CM CTU IPYHTa
CTHUIL TPYHTA, | B PBIXJIOM | B IUNIOTHOM | B PHIXJIOM | B INIOTHOM | B PBIXJOM | B INIOTHOM
r/em’® COCTOSIHUH | COCTOSHHH | COCTOSHHH | COCTOSHHU | COCTOSHHU | COCTOSHHH
1 2 3 4 5 6 7

Bonpocs! aJst caMOKOHTPOJISA
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1. Yto Takoe MOPHCTOCTh ¥ KOAPGHUIUEHT MOPUCTOCTH TpyHTA? MX
MPaKTHYECKOE 3HAUCHHE.

2. IIpuBecTn pacueTHble GOPMYIIbI ISl ONPEIEIICHHS TIOPHUCTOCTH U KO-
s uIMeHTa TOPUCTOCTH, NOSCHUThH BEJMYMHBI, BXOASIINE B HUX.

3. Uro Takoe IIOTHOCTh TBEPABIX YaCTHIl TpyHTA?

4. KakoB MOPSZOK UCIBITAHUH TP ONPENEICHUN TUIOTHOCTH TBEPABIX
YaCTHI IIECYAHOTO IpyHTA?

5. IlpuBecTr pacdeTHy0 (hopMyry Ui ONpPEAETICHUs IUIOTHOCTH TBEP-
JIBIX YACTHI] IPYHTA, TOSICHUTD BEJINYMHBI, BXOJISIIUE B HEE.

6. UTto Takoe TUrpocKoNHYecKas BIaKHOCTh TpyHTa?

7. laTb onpeneNieHne TNIOTHOCTH CKeJIeTa TPYHTa, ITOSICHUTD €€ IPaKTH-
YeCcKOe 3HaUCHHE.

8. Uro Takoe mIOTHOCTH ckenera rpyHTa? [Ipu Kakux CIIOKEHUsX Tec-
YaHOTO I'PyHTa OHA ompesenseTcs?

9. KakoBa mocieaoBaTelbHOCTh UCIBITAHUH MPH OTPEIENICHUH TIOTHO-
CTH CKeJleTa IIECUYaHOTO IPYHTA B PBIXJIOM CJIOKEHHHU?

10. KakoBa mocienoBaTebHOCTh MCIBITAHUI MIPU ONPEIEICHUH IJI0T-
HOCTH CKeJIeTa IIECYaHOr0 I'PYHTa B IUIOTHOM CJIOXKEHHH?

Jlabopatopuas padora 7. OIPEJAEJIEHUE KOO®PUIUEHTA
ONIbTPAIIMU MECYAHOT'O I'PYHTA

Hens padorer: 1. Paccuntath KOA(QPUIUEHT GUIBTPAUU IIECYAHOTO
TPYHTA IO IMIIUPUICCKUM (pOPMYJIaM PH IIOTHOM U PBIXJIOM CIIOKEHUH U
t = 10 °C. 2. Onpenenutsh K03hGUIMEHT GUIBTPALMN IECYAHOTO TPYHTA C
momoIneo Tpyoku Kamenckoro u npusectu ero k t = 10 °C. 3. Onpenenurs
koa¢punmeHT puabTpanuu ¢ momoisio npudopa K®-01 u npusecTH ero k
t =10 °C. 4. ConocTaBuTh qaHHbIC OnpenaecHus Koddduiuenra GpuapTpa-
UM PACYETHBIM METOZOM C Pe3yJIbTaTaMH J1a00PATOPHBIX HCIIBITAHHUMH.

MaTtepuanbl: KyMyJIATHBHas KpHBas TPaHyJIOMETPUYECKOTO COCTaBa
MIECYaHOTO TPYHTA, MUKPOKAIBKYISTOp, pabodas TeTpaab, Tpyoka Kamen-
ckoro, nmpubop K®-01, Garapeiinblii cTakaH, ITaTUB, CEKYHIOMED, TEPMO-
MeTp, TpaMOOBKa, ITpoda recyaHoro rpyHra, Boja, mpoba rpaBus.

1. O0mmue cBeneHnst
Booonponuyaemocmpro TPYHTOB Ha3bIBAIOT CHOCOOHOCTh MX MPOIYC-

KaTh CKBO3b ce0s Boxy. Boma B mopax TpyHTOB MOXKET MEpeaBUTATHCS MO
BITUSTHUEM Psia MPUYUH: CHUJIBI TSDKECTH, BHEITHETO NAaBJICHHS, KaIUILISAP-

90



HBIX CHJI, aICOPOLMOHHBIX CHJI, Pa3BUBAIOIINXCS Ha IIOBEPXHOCTH pasJela
TBEPJbIX YAaCTHIl U BOJbI, IIPOMEpP3aHHs MOPObI, NABJICHUS TIa30B U JIp.
[Tpn MHXEHEPHO-TEOJIOTHYECKUX M THAPOT€OJIOTHYECKUX HCCIIET0BAHUIX
Yaiie BCEro IMpaKkTHYECKHH HMHTEpeC IMPEeICTaBIsieT IEpeBHKEHUE BOJbI
TI0J] BIIMSIHUEM CHIIBI TSDKECTH M Pa3HOCTH HAIlOPOB.

YuCneHHO BOAOIPOHHUIIAEMOCTh XapaKTEePU3yeTCsl TaK Ha3bIBAEMBIM KO-
s purmentom unprpanmu K.

Koyppuuyuenm ¢unempayuu mpencraBiser coboil CKOpoCTh (Guib-
tpammu (V) npu rpaauente Hanopa (1), paBHOM equHMIIE:

V=K-I. (7.1)

Bripakaror kodpduienT ¢puibTpannu oOBIYHO B CAHTHMETpax B ce-
KyHAy WiH B MeTpax B cyTku. KoadduuueHt unpTpamun ncnoiab3yercs
IpY TIOJCYETe 3aIacoB MOA3EMHBIX BOM, ONPENENICHUH IPHTOKA B CTPOU-
TeNbHBIC KOTJIOBaHBI, TOPHBIE BBIPAOOTKH M BOJ03a0OpHBIE CKBAXKUHEI, IIPH
pacdeTe yTeueK BOABI U3 BOJOXPAHWIMIL, MPOSKTHPOBAHMU IpEHaXei U B
JOPYTHX CIydasX.

Jns ompenenenns kodpdunreHTa GUIBTPaIUN TPYHTOB CYIIECTBYIOT
TPH IPYHIITBI METOJOB!

1) nonegvie — npu MOMOIIN OTBITHBIX THAPOTEONOTHIECKUX paboT (0T-
Ka4yeK, HaJIMBOB U JIp.);

2) nrabopamopnule — Ha TPUOOPAxX Pa3IUUHON KOHCTPYKIINY;

3) pacuemnpie — 110 SMITHPUUECKUM (OPMYJIaM C HCIOIE30BAaHUEM JaH-
HBIX TPaHyJOMETPUYECKOTO COCTaBa U IIOPUCTOCTH IPYHTA.

Hawubonee nosiHyo0 XapakTepUCTHKY BOJIOIPOHUIIAEMOCTH TPYHTa AAIOT
TIOJICBBIC OMBITHBIE PaOoTHL JlabopaTopHbIe METOABI ONpENeNCHUs KOd(b-
¢ueHTa QUIBTPaNUH XapaKTEPH3YIOT BOIONPOHUIIAEMOCTh OTIEIBEHBIX
TOYEK BOJOHOCHOTO ropusoHTa. Onpeznencuue kod$hhuuueHTa GribTpanuu
0 IAHHBIM IPaHYJIOMETPHYECKOTO COCTaBa M IIOPUCTOCTH IPYHTA SBISIETCS
NPUOJIVKSHHBIM M IPUMEHSETCSI TOJIBKO JUIS TIECKOB.

2. Onpenenenue ko3ppumuedTa GuabTpanun
1o SMNMpUYEeCKUM opmyiam

OnbITHBIME ~ pa0OTaMHM  YCTAHOBJICHA 3aBUCHMOCTh KO3 (HUIMEHTa
GUIbTPALKE OT MEXaHHYECKOTO COCTaBa IOPOJIbI, €€ MOPUCTOCTH U (HUIIb-
Tpyromecst uyepe3 Hee Bojabl. OmnpexnerneHne kodhhuuneHta QUILTPALUH
TOPHBIX TTOPO/] MO TPAHYIOMETPUUECKOMY COCTaBY SIBISIETCS CAMBIM JIelle-
BBIM M IIPOCTBIM METOAOM, AAIOIIUM JOCTATOYHO YJIOBJIETBOPHTEIBHYIO
XapaKTEepUCTUKY BOJONPOHUIIAEMOCTH HEKOTOPBIX UX PA3HOBUIHOCTEH.
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Omnupudeckue (GOopMysbl Hamle NMPUMEHSAIOTCA TPH THAPOTEOIOTHYe-
CKMX M3BICKaHMSIX ISl HaYaJIbHBIX CTAaJUH MPOEKTHPOBAHUS, KOTJa HE0O-
XO/IMMO JaTh OOILIYI0 T'MIPOT€OJIOTHYECKYIO XapaKTEPUCTHKY 3HAUUTENb-
HOW IUIOIIAAM CO CPAaBHUTEIHHOMN OIIEHKOI OTAENbHBIX Y4aCTKOB.

[Tpn neranpHBIX HCCIENOBAHHUAX 3TOT CHOCOO SIBJISIETCS JOMOJHUTENb-
HBIM K TIOJIEBBIM MeToJiaM. Ero crenyer ocoOeHHO MMPOKO NPUMEHSThH NpU
JIeTaIbHOM pa3Be ke MECTOPOKICHUN MOJIE3HBIX HCKOIAEMBIX, HICTOYHUKOB
BOJIOCHA0)KEHHMSI, YIACTKOB THAPOTEXHIMUECKOTO CTPOUTENLCTBA, KOT A Tpe-
OyeTcst ONpenenuTh BOJONMPOHUIIAEMOCTh MOPOJ, 3aJIeralonX Ha O0JIbIION
IUIOIIAAH, TOTAA KakK JEeTalbHOE H3YYEHHE €ro OMNBITHBIMH OTKaYKaMHu
MPaKTHYECKH HEBO3MOXKHO.

[TpuBeneHHBIE HIDKE 3MIMpHUYECKHe (HOPMYJIBI OCHOBAHBI HA JAaHHBIX
IPaHyJIOMETPHUUECKOT0 COCTaBa U MOPUCTOCTH IPYHTOB O€3 yueTa CTPYKTY-
pBl TpyHTa U (U3HKO-XMMHUYECKHX IPOIECCOB, NPOUCXOSAIINX B TPYHTE
npu QuIbTpaMK BOABI Yepe3 HEro, MOATOMY OHHM MOTYT HPUMEHSTHCS
JMIIb JJIsl IECYaHbIX TPyHTOB. Mcnonb3oBanne 3Tux GopMyIt I onpene-
JICHUs BOJONPOHUIIAEMOCTH CBSI3HBIX CYTJIMHUCTBIX I'PYHTOB, TakK K€ Kak
JUIS TPABEJIUCTBIX U TAJICUHUKOBBIX TIOPOJI, HE MOYKET OBITh PEKOMEHIOBAHO.

Jlis meckoB pasHOTO cocTaBa JIyYIllME pPe3yJIbTaThl AaeT (opmyia
U. 1. 3ayepOpest. [ TIMHUCTHIX TIECKOB M CYIIECEH MOXHO ITOJIB30BATHCS
dopmynoit Kprorepa. @opmyner Kprorepa, 3amapuna u LlyHkepa game na-
10T 3aHIDKCHHBIC 3HAUCHHs KOd(QQUIMEHTa (QUIbTPALMH 110 CPABHEHHUIO C
OTIpeJICTICHHBIMH B TOJIEBBIX YCIIOBHSX, NPHYEM 3TO 3aHWKCHHE OBIBAcT
MEHBIINM IS TIIMHUCTBIX TIECKOB.

®opmyna XazeHa NMpUMEHUMMA ISl TIECKOB, JCHCTBYIOIIMA TUaAMETP
KOTOpPBIX KoJebiercs B mpeaenax ot 0,1 mo 3 MM 1 Ko3QpUIINEHT HEOTHO-
POTHOCTH MEHBIIIE TIATH.

®opmyiia Xa3eHa UMEET CIEAYIOLUIUI BU:

K:C~dlzo(0,7+0,03-t), (7.2)

rae dip — ACHCTBYIOIMI TuaMeTp 4acTull (JHaMeTp, MEHbIIE KOTOPOro B
rpynTe coaepxkurcst 10 % yacrtun o macce);
t — TeMneparypa puIBTpyIOIIEHCS BOBI;
C — sMnupudeckuil KO3(QQHUIMEHT YUCTOTHl M OJHOPOJHOCTH IECKOB,
BeIYHCIsAEMBIi 10 popmyie O. K. JlaHre, B 3aBUCHMOCTH OT IOpH-
CTOCTH.

C =400+40(n—26), (7.3)

rze N — MOpUCTOCTh TpyHTA, %.
®opmyaa Cauxrepa NpyMeHHMa JUIsl NECKOB C JNEHCTBYIOIIUM Ha-
MetpoMm ot 0,01 1o 5 mm.
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®dopmyna Cruxtepa A onpeaeneHus Kodgpuiuenra GuiabTpanuu mpu
temnepatype 0 °C uMeeT cieayrouiuii Bua:
K =496-M-d2, (7.4)
rne M — xoaddunueHT, 3aBUCSIINI OT MOPUCTOCTH M ONPEAEISEMbIH 110
Tabmn. 7.1.

Ta6nuna 7.1. 3aBucumocTh Ko3pdpunuenta M ot mopucTocTH

Ilopucrocts Ilopucrocts
n, % M n, % M
26 0,1187 37 0,3808
27 0,1350 38 0,4154
28 0,1517 39 0,4524
29 0,1684 40 0,4922
30 0,1905 41 0,5339
31 0,2122 42 0,5789
32 0,2356 43 0,6267
33 0,2601 44 0,6776
34 0,2878 45 0,7295
35 0,3163 46 0,7838
36 0,3473 47 0,8456

Jlnst mpuBeneHust HaiiieHHOTO K K TeMIlepaType OIbITa, HeOOX0IUMO
YMHOXXHTH JJAHHOE 3HaUEHHNE Ha BEIMYMHY TeMIepaTypHOi monpasku [lya-
3eHIs:

1=1+0,0337-t+0,000221-t*. (7.5)
®opmyaa Kprorepa npu temneparype ¢uisTpytomeiics Boasl 10 °C
BBITJIATUT CIIETYIONTNM 00pa3oM:
n 2
Ky =322———d;, (7.6)
(1-n)

rze N — MOPUCTOCTh TPYHTA B JOJSIX €IMHHIIEI,

dq — melicTBYIONMI IuameTp, cM; onpezensercs o popmyite Kprorepa.

dy = @7

q N
>
1 dcp.i
rae N — grcio Gppakuuii, MOTy4eHHBIX MPU aHAIN3E,
i — oJ1s yyactus (ppakuuu mopsaka i B cocTaBe rpyHTa, %;
ep. i — cpenHumii tuamerp GpaKuum, M.
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o d +di,
cp.1 2 "
Yactumpl meree 0,01 MM rpu BerauciieHnu 1o ¢popmynam Kprorepa, kak
u 1o ¢popmynam 3amapuna u LlyHkepa, ciemyer Opats 3a oxHy (paxifHro,
YUYHUTBIBasi, YTO OHU OOBIYHO PAcCHOJAraloTCsi HAa MOBEPXHOCTH IT€CUAHBIX
3€peH M BXOJT B COCTAB arperaTos.
®opmyaa 3amapuna npu temneparype ¢uibtpyromieiics Boast 10 °C
HUMEEeT TaKo! BH:

(7.8)

3
K, =5572—a?-d?, (7.9)
(1=n)
rze N — HOPUCTOCTh MeCKa B AOMNAX €JUHUILIBL;
o — K03 PUIMEHT, 3aBUCAIINI OT MOPUCTOCTH M YYUTHIBAIOIINI POIIb
«MEpTBOH BOJIBI», HE yYacTBYIOLIEH B (QMIIbTpALINY;
d, — neficTByrOIIMIA THAMETp 110 3aMapHHy, MM.

a=1275-15n. (7.10)
JelcTByromuii 1uamerp

(7.11)

rae g; — AoJst ydactusi hpakiuu ¢ pasmepom ot d; 10 0;

d, — nuameTp HaUMeEHbILCH QPaKLUH, MM;

N — gmcno pakmmii, Ha KOTOPBIE pa3IeieH TPYHT IS pacdeTa;

i — 1oJIs yuacTHst (ppaKiuy TOpsIKa | B COCTaBe TpyHTa, %;

di u di.; — HanGOMBIINI W HAMMEHBITHIA THAMETPHI 3epeH BO (Hpakiuu

HopsiaKa i, MM.

®dopmyna 3amapruHa UMEET MPEUMYIIECTBO IO CPAaBHEHHIO C JPYTUMH
(dopMynaMu B TOM, 4TO OoJiee MPaBUIILHO YYUTBHIBAET BEPOSITHOCTH pacipe-
JIEJIEHUs] YaCTHUI] IeCKa ¥ POJIb OTAENBHBIX MX IPYIII.

®opmyia Lynkepa npu Temneparype Gunbrpyromieiics Boasl () nume-
€T CIEAYIOIIUI BUL:

2
n 1
K=c¢|— | —(1+0,034-t), 7.12

(1—nj UZ( ) (7:12)
rze ¢ — KoappuureHT GopMbl 3epeH, MPUHUMAEMBbIH 110 Tabi. 7.2;

N — MOPUCTOCTb TPYHTA B JOJSIX €IUHUIIBI,
t — Temneparypa ¢puibTpytomeiics Bosl, °C;

94



U — ynenpHAs MOBEPXHOCTS, T. €. OTHOIIEHHE CYMMapHOH MMOBEPXHOCTH
YacTHIl JaHHOTO TPYHTa K CYMMAapHOM MOBEPXHOCTHU TPYHTA, CJIO-
YKCHHOT'O YaCTUI[AMH JHAMETPOM 1 MM.

39, < d, d
U=ty g~ 2 (7.13)
2-d, 57 Ind -Ind,
Tabnuua 7.2.3HaveHusi KOYPPULUHEHTA ¢
Xapakrep mecka c

PaBHOMEPHO 3epHUCTHIN MECOK C OKATAHHBIMH TJIAIKHMH 3epHAMU 1160
PaBHOMEPHO 3EpHUCTBIIT IECOK C YITIOBATHIME C1a00 OKATAHHBIMH 3CPHAMU 680
HepaBHOMEPHO 3epHHUCTBIII IIECOK C OKATAaHHBIMHU 3ePHAMHU 580
HepaBHOMEPHO 3epHHUCTBII IECOK C YITIOBATHIMH IIIEPOXOBATHIMH 3€pHAMH 340

ITpenmymectBo dopmyisl LlyHkepa 3akmodacTcss B TOM, 9TO HPH pac-
Yyerax y4uThIBaeTcs (hopMa 3epeH U CTereHb 0JJHOPOIHOCTH TIecKa.
®opmyaa 3ayepdpest npu temneparype ¢puibTpytomeiics Boas 10 °C

HMEET TaKOH BHI;

n3

(1-ny

rae  — sMmmupuyeckuii K03()(UITMEHT, 3aBUCAIINNA OT OJHOPOTHOCTH M
KPYIHOCTH 4acTHIl Tiecka ¥ paBHbIA OT 1 150 10 3 010 (oOwraHO
2 880-3 010);
d;; — AuameTp, MeHbIle KOTOPOro B rpyHTE cojaepxutcst 17 % wactuir
0 Macce, MM.
®dopmyna 3ayepOpes HmpuMEHHMA IS OMpEIeNieHHUs Kod(hGUIMeHTa
(GUWIBTPAUU MEJKO-, CPEHE- U KPYIMHO3CPHUCTHIX, YUCTBIX U TIIMHUCTHIX
MECKOB.

KlO =B d127 ) (7-14)

3. Onpenenenue ko3¢ punueHTa GUILTPALNH MO Pe3yabTaTaM
J1a00pPaTOPHBIX UCNIBITAHUH TPYHTOB

JlabopaTopHbIe METOBI MOKHO Pa3JeINTh HA METObI ONPEACIECHHS KO-
s¢¢urrenta GUIBTPAIUU IPU MEPEMEHHOM U IMOCTOSIHHOM HAIopax.

Onpegenenne kodpdunuenta GUIBTPANUH TPH IEPEMEHHOM
Hamope ¢ momombio Tpyokn Kamenckoro. IIpubop mpennaznauen s
olpeeIeHUs TPUOJIMKEHHBIX 3HauYeHUH KoddduiuenTa GuabTpanuu nec-
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YaHBIX [OPOJ HAPYIIEHHOro CIOoKeHUs. CxemMa yCTAaHOBKH IIpUBEICHA Ha
puc. 7.1

bz

Puc. 7.1. Tpybka Kamenckoro:
1 — crexisHHas TpyOKa; 2 — cocyn AJIs BO-
b1, 3 — mraTB; 4 — ceTKa

VcnpITaHus IPOBOIAT CIEAYIOMNM 00pa3oM. Y CTAaHABIUBAIOT TPYOKY B
OaTapeifHBIN CTakaH W 3arpy’XaroT HCIBITHIBAEMBIM TPYHTOM Ha BBICOTY
10 cm.

HanonmHenue TpyOKH MECKOM MPOM3BOAAT CIOSIMM O 2—3 CM M CONpO-
BOXKJAFOT JICTKOW TPaMOOBKOM M HACHIIIICHUEM BOJIOW, JUIA Yero B OaTapeii-
HBI{ CTaKaH MOJJIUBAIOT BOAY B TAKOM KOJHYECTBE, YTOOBI €€ YPOBEHb OBbLI
BBIIIIC YPOBHs Tecka B TpyOke Ha 1,0-2,5 cM, U 0XKHJAI0T MOMCHTA TOSIBIIC-
HUSI B TPYOKE IOt BOJBI 3—5 MM.

B TpyOky cBepxy HajMBalOT BOJY A0 YPOBHS Ha 1-2 cM Bblme uepTsI 0.
Jlanee BEIHUMAIOT TPYOKy W3 OaTapelHOTO CTakaHa W 3aKPEIUISIOT €€ Ha
mratuBe. OTMEYAIOT BpeMs IIOHIDKEHHSI YPOBHSI BOABI B TPYOKE OT JIEICHUS
0 mo nenenwii 3, 5, 8 cM. B koHIIE OMbITa 3aMEPSIOT TEMIIEPATYPY BOJBI.

KoadhdunmenTt punbrpanuu onpenensioT mo Gopmyie

K :wf[ij, (7.15)
T h

rae L — muaa myta QuiabTpanuy (TONIIWHA CITOS TIecKa), CM;
T — BpeMsi IOHWKEHUsI YPOBHS BOABI B TpyOKe oT nenenust 0 1o jierne-
Hmii 3, 5, 8 cmM, c;
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S — BenMuMHA TIOHMKEHUsI YPOBHS BOJIbI B TPYOKe 3a Bpems T, cM;
h — mepBoHavanbHbIA HATIOP, CM;

f (%J — (QyHKIHS, 3aBUCAIIas OT oTHOmeHus S / h.

S S
f[F]:—In(l—FJ. (7.16)

Bce nanHHble, moiyueHHbIE B Ipoliecce ompeaeieHust koddduimenra
(bunbTpanuu, 3amuchBalOT B Tabn. 7.3, U MO HUM ONPEICIAIOT CpEIHee
3HaueHue ko3 dunmenra GuiIbTpaIum.

Ta6nuna 7.3. Onpenenenne kodddumuenTa GUILTPALHH € TOMOLIBIO
Tpyoku Kamenckoro

Ilep- Cpennuit

BOHA- Ionu- Bpems Amana Koog- k02 du-
Ne MyTH ¢unuent

Yallb- KEHUE buib- S S LMCHT

OIIBI- o = | f]|=]| duus- buis-

HBIH YPOBHs | Tpamuu | h buib-
Ta Tpauuy | Tpauuu

HAarop S, cm T,c . om K e TpaLuu

h, cm i » Wyt Kp, M/cyT
1 2 3 4 5 6 7 8 9

[ToydeHHOE B IMpoliecce OMbITa 3HaYeHHe KodhduimenTa GuIbTpamu
npuBouTCs K Temmepatype 10 °C myTem JelleHus Ha TeMIepaTypHYIO Io-
MIPaBKY

1=0,7+0,03-t. (7.17)

Onpenenenne ko3pdunuenta GuUIbTpauM NpPU MNOCTOSAHHOM
Hanope ¢ nmoMombio npudopa K®-01. [Ipubop npeaHasHAYEH s OIpe-
neneHus Kodddunuenta GUIbTpaMK MECYaHbIX TPYHTOB C HAPYIIEHHON H
HEHAPYUICHHOW CTPYKTYPOH TP MOCTOSHHOM TpamueHTe Hamopa. Cxema
npubopa npuBeeHa Ha puc. 7.2.

VcnpiTaHus IPOBOJAT B CICAYIOIIEM MOPSAKE. Y CTAHABIUBAIOT TPYOKY
B OaTapeilHbI CTakaH W 3arpy>KalOT UCIBITHIBACMBIM TPYHTOM HA BBICOTY
METAJUIMYECKOTO HJIMH/PA. 3all0JHCHUE MECKOM MPOU3BOAAT aHAJOTHYHO
onbITy ¢ TpyOkoit Kamenckoro. Ecim TpebyeTcs onpenenuTs KodpHUITHSHT
¢unpTpanuu B 00pasie ¢ HeHapyIIeHHONW CTPYKTYpOH, TO TpyOKY BIaBIIH-
BaioT B TpyHT. [locie 3amomHeHns MUIMHIPa TPYHTOM Ha HETO TIOMEIAIoT
CeTKy W HaJIeBAIOT BEPXHIOI My(]Ty. 3aloiHSIOT MEPHBIH OAJJIOH BOIOM,
MIPEeIBApUTENFHO W3MEPHB €€ TeMIepaTypy, 3aKHMAaloT €ro OTBEpCTHE
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OOJIBIIMM TAJIBIIEM U, OBICTPO OTMPOKWHYB, BCTABIISAIOT B BEPXHIOI My(TY
TaK, 9YTOOBI TOPIIBIIIKO OAJIIOHA COMPUKACAIOCH C JIATYHHOU CETKOM.

Puc. 7.2. [Ipu6op KO-01:
1 — cTexIAHHBIA MEpHEI OaJIoH;
2 — BepxHss MyQTa; 3 — BepXHss
ceTka; 4 — HIKHsIS ceTKa; 5 — Me-
TaUTNYECKUH [IIHHAD; 6 — HIDK-
Hss My(dTa

B Ttakom Bume MepHBIH 0alIOH aBTOMAaTHYECKH MOAJCPKUBACT HAal
TPYHTOM IOCTOSIHHBII ypoBeHb BOAbl 1-2 MM. OTMeuaroT MO LIKaue ypo-
BEHb BOJIBI B MEPHOM OaJlJIOHE M 3aceKaroT BpeMs (ISl CpeIHE3EPHUCTHIX
neckoB — He MeHee 50-100 ¢, s rmuauncteix — 250-500 c).

Koappuunent ¢unbrpanmu (M/CyT) IpH TeMIepaType OIbITa BBIYHC-
JISIOT 10 popmyIie

« W -864

“TE1 (7.18)

roe W
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Ta6nuna 7.4. Onpeaenenue koddduuuenta GuIbTPaLHy ¢ noMoubio npudopa Kd-01

Ne Bpewa O6beM Tnomam, I'panu- Koadpduuu- Cpenuii
¢uitb- CEueHUs K02 (G PUIHEHT
OIIbI- BOJBI CHT eHT (uibTpa-
Ta TPAMH |\ on® Tpyri F, Haropa | uuu K, m/cyt (uubTpau
T, c ’ om? ’ Kop, M/cyT
1 2 3 4 5 6 7

ITo oxoruaHuM 1a0OpPaTOPHOI pabOTHI HEOOXOJUMO COMOCTABHUTH JTaH-
HbIE OoTpenesieHnss KodpPuIueHTa GUIbTPaUd pacdeTHBIM METOJOM C pe-
3yJbTaTaMH JIaOOpaTOPHBIX HCIBITaHWK (Tabn. 7.5), BbIOpaTh Hambojee
npuemieMyo ¢Gopmyiy s onpexesieHus Kod¢dduuumenta QuibTpanun
[IeCYaHOTO TPYHTA.

Ta6nuna 7.5. Pe3yabTarhl onpenesnenuii kodgpuunenta GpuiabTpanun rpyHTa

HanmMeHoBaHne METOa ONIPECIICHHS KO- Cpenunit kodpduuuent punbrpannu Ko,
s¢dunrenta GpUILTPALUU FPYHTA m/cyT (npu Temnepatype 10 °C)
1 2

Bonpocs! ast caMOKOHTPOJISA

1. Uro Takoe BOAOMIPOHUIIAEMOCTh TpyHTA?

2. latb onpenenenne kodddunuenty punprpanuu. Ero npaxrnueckoe
3HaYCHHE.

3. Metons! onpeneneHus ko3hdunnenrta GuibTpanuy.

4. JI7st 4ero CIyKUT TeMIlepaTypHas onpaBka?

5. [losicuuTth Ha3HaueHue TpyOku KameHcKoro u ee ycTpoHcTBO.

6. ITopsioK MPOBEACHHUS OIBITA C MOMOIIBI0 TpyOkH KameHcKoro.

7. IlpuBectu pacuetHyto hopMyny KaMeHCKOTO ¥ MOSICHUTBH BEIUYMHBI,
BXOJSIIIHE B HEe.

8. Kak Berunciisiercst TeMmmneparypHasi nonpaska K ¢popmyine Kamenckoro
1 JJIs 9eT0 OHa CITY)KHT?

9. [Nosicauts Haznauenue npudopa K®-01 u ero ycrpoiictso.

10. Topsmok IPOBEACHHMS OTIBITA C MTOMOIIBIO prbopa KP-01.

11. IlpuBectr pacueTrHyto (GopMyny ajis onpeneieHus koddduipeHTa
¢unpTpanuu ¢ nomonipio mpubopa K®-01 u MosSCHUTH BEJIMYUHBI, BXOJS-
iye B Hee.

12. Kak npuBectr KO3 GHUIMEHT QUIBTPALNH, TOJTYYCHHBINA P TEM-
neparype omeita ¢ nomolusto npudopa Kd-01, k remneparype 10 °C?
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