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BBEOEHUE

[aHHble MeToaMyeckMe ykasaHus npedHasHadeHbl ANs CTyOeHTOB creuunarb-
HocTn 7-07-0732-02 WHXeHepHble ceTu, obopynoBaHue 34aHUN U COOPYKEHWUN
(npodunuzaumsa «BogocHabxeHne, BOOOTBEAEHMNE N OXPaHA BOAHbIX PECYPCOBY).

B xoae nabopaTopHbIX 3aHATUI CTYAEHTbl AOMKHbI U3YYNTb BaXKHENLLME CBOW-
CTBa MUHeparnoBs, yCBOUTb UX ANArHOCTUYECKME NPU3HaKM N Knaccudukaumo, npu-
o6pecTn HaBbIKM B OMpedeneHun CTPOEHUs M cOoCTaBa FOPHbIX MOpPO4, U3Y4YuTb
CBOMCTBa W AaTb XapakKTepUCTUKy Haubonee pacnpocTpaHeHHbIM FOpHbIM MOPOo-
AaMm, NOCTPOUTb reoriormyeckme KOroHKM No pesynbtatam 6ypeHusi CKBaXuH.

1 MOPOAOOOBPA3YIOLWWE MUHEPAIJbI

MwuHepanbl — 3T0 NpUpoOaHbIE XUMUYECKNE COENHEHUS UM CaMOpOHbIe ane-
MEHTbI, NMPENUMYLLECTBEHHO TBEPAble, OAHOPOAHbIE MO CBOUM (PU3NKO-XUMUYECKUM
CBOMCTBaM.

MuHepanbl 06pa3yroTcs pasnnyHbIM NYTEM: OAHW — MPU OCTbIBAHUW Marmbl,
apyrve — B pesynbTate XWUsHedeAaTeNbHOCTM OpraHMamMoB W T. 4. [naBHenwnm
ycrnosnem obpasoBaHMsl MUHEpanoB SABNSAKTCA onpefeneHHas Ttemnepartypa u
AasneHne (TepmoamHammnyeckue ycriosusi). CBOMCTBa MUHEpPaNoB BO MHOMOM OT-
paxkaloT BNUSHME TePMOANHAMMYECKMX YCNOBUIA nX 0Opa3oBaHus.

B HacTosdwee Bpema nspectHo okono 3000 muHepanos. Okono 50 muHepanos
NMEIOT LLUMPOKOE pacnpocTpaHeHue B Npupoae, sIBMSTCSA COCTaBHOM YacTbio rop-
HbIX MOPO4 W HasbiBalTCA nopogoobpasywwmumm. B dncne nopogoobpasyroLmnx
MUHEpasnoB pasnuyaloT rnaBHble, KOTOpble MPUHUMAKOT OCHOBHOE y4acTue B obpa-
30BaHUM TOM U OPYron ropHOM Nopoabl N ONpenenstoT NpUHaanNeXHoCTb ee K
onpegenieHHoOMy Buay, N BTOPOCTENEHHbIE, KOTOpble, HAaXo4sCb B NpuMpoae B He-
60onbLIOM KONMYecTBe, onpeaenstT TONbKO Ppa3HOBUAHOCTbL NOPOAbI.

LleneBoe Ha3HayeHue paboThbl

1. MprobpecTn HaBbIKN B ONpeAeneHnn Ha3BaHUa MUHEPanoB, N3y4nTb UX COCTaB
N NPOUCXOXOEHUE.

2. NI3yunTb 1 yCBOUTb BaXKHEWNLLME ANArHOCTMYECKME NPU3HAKN MUHEpPanoB, MX
Knaccudukaumo, BNMAHNE Ha NPOYHOCTb U YCTOMYUBOCTb FOPHbLIX MOPOA.

Y4yeOHbIN MaTepuan ans onpeneneHnus MMHeparnos

1. Konnekuuns mnHepanos (10-15 obpasuos).

2. ®apdopoBada NnacTnHKa Unn vawleyka ¢ MaToBOW NOBEPXHOCTLIO.

3. Ctekno (10 x 10 cm).

4. 10 % pactBop consiHoun kucnoTbl (HCI).

MeToauka onpeaneneHnsa MMHeparnos

Kaxabin myHepan obnagaeT onpegeneHHbIM XMMUYECKMM COCTaBOM U UMeeT
XapakTepHoe Ans Hero BHyTpeHHee CTpoeHune. Bece aTo obycnasnueaeT JOBOSIbHO
NOCTOSIHHbIE N WHOMBMAYanbHble U3NYECKMe CBOMCTBA MUHepanoB. [ns ogHux
MUHepanoB MNOCTOAHHBIM NPU3HAKOM SIBRSieTCS LBET, ANs ApYyrux — TBepAoCTb, ANs
TpeTbux — opMa KpUCTanmnoB 1 T. 4.

1.1 YcnoBusa obpaszoBaHUst MUHepanos
MwuHepanbl obpasyloTca B pesynbTaTe Crefylowmnx npoLeccoB: 3HOOMEHHOro,
9K30reHHOro n MmetTamopdU4eCcKoro.
AHporeHHbIN npouecc. MuHepanbl 06pa3ytoTcsa B pe3ynbTate NPOHMKHOBEHUS
MarmMmbl B BEPXHWUE Criom niutocdepbl U ee Kpuctannmsaumm. Marmatmyeckmne MmmHepansl
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MMEIOT BbICOKYI0 TBEPAOCTb M NPOYHOCTb, YCTOMYMBOCTb K BbIBETPUBAHUIO, HEpAC-
TBOPMMbI B BoAe (KBapL, POOOHMT).

AkK30reHHbIN npouecc. MuHepanbl 06pa3syoTca Ha NOBEPXHOCTM 3emnu B pe-
3ynbTaTte XMMUYECKOro BbIBETPUBAHUA 3HOOrEHHbLIX MUHEPANoB (MMUHUCTbIE MUHE-
pasnbl) Unn B pesynbTaTe OCaXAeHUA pasfnyHbiX COeOUHEHUN U3 BOAHbLIX PacTBO-
poOB (ranuT, CUNbBWH, KanbuMT 1 Ap.). MuHepansl Msarkue nnu cpegHen TBepaocTu
pacTBOPUMbI B BOAE, JTIErKO BbIBETPMBAIOTCA.

MeTamopduyeckun npouecc. MmHepanbsl 06pasytoTcsl B CrOsiX 3€MHOW KOpbl
N3 MarMaTU4eckMx U 0Cafo4HbIX NMOPOS NyTeEM UX NepekpucTannusaunmn nog Bnus-
HMEeM BbICOKOro aBreHus u TemnepaTypbl (MarHUTHbIN XXeNe3HsK, MeOHbIN Konye-
AaH, cnioabl, TypMarsiviH).

1.2 Mopdonorunyeckme n omanyeckme CBoOMCTBa MMHepanos

BHYTPEHHASA CTPYKTYpa U onpeneneHHbIn XMMUYECKUIA cocTaB obycnaBnmnBatoT
NOCTOSIHHbIE BHELLUHWE npu3Haku. [NokasaTenamMmu BHELWHUX NPU3HAKOB MUHEpPasnos
ABNAIOTCS:

a) mopdonormnyeckmne (061MK KPUCTanNoOB U XapakTep CpacTaHus);

0) dwmsnyeckmne (bneck, TBEpPAOCTb, LBET, MPO3PA4YHOCTb, CMANHOCTb, WU3M0M,
pacTBOPMMOCTb B BoAe, peakumsa ¢ HCI, MarHUTHOCTb N T. 4.).

OBJIUK — (rabutyc) — BHeWwHAA hopMa KpucTanna oTpaxaeT BHYTPEHHee Co-
CTOAHWE MUHeparna 1 ycrnoBua ero obpasoBaHus. Hanpumep, ropHbli xpycTanb
nerko ysHaeTcs no oopme ero KpuctasnsnoB — LWEeCTUrpaHHOW npusame, 3akaHduBa-
lowenca nupammaon. Psg muHepanoB MMeeT CXxogHyto dopMy KpucTanna: pomobo-
94pUYECKYIO (KarnbuuT, AONOMUT), Kybndeckyto (MMpuT, ranut), nnactTuHyaTyro (no-
neBble WNaTbl, MMNC), UroabyaTyo (poroBas obmaHka). B npupoae BcTpevaroTcs
OLMHOYHbIE KpuCTannbl, ABOMHUKW, OpPY3bl, arperatbl, KOHKpPeUUW, xeodbl, HaTeu-
Hble oopMbl U ap.

BJIECK — cnocobHOCTb MMHeEparna oTpaxaTb CBET, Najalolmi Ha ero NnoBepx-
HOCTb. Brieck 3aBMCUT OT MoKasaTens NpenoMsieHna MuvHepana u OT xapakrepa
NOBEPXHOCTU. PasnuyaloT HEeCKOnbKO pasHOBMAHOCTEN 6Grecka: mMeTannmyeckun
(naTyHHbIN, CBUHUOBLIN, CepebpsiHbIN); HeMeTanIMYecknin (CTEKNSHHbLIKM, nepra-
MYTPOBbIN, XUPHbIA, BOCKOBOW, TYCKMbIA) U NONymeTannuyeckun (nepexogHbin).
Mpwv onpegeneHun 6necka UBeT MUHeEpana He NPUHUMAaETCa BO BHUMaHME.

TBEPOOCTDb — cnocobHOCTb MMHEpana oka3sbiBaTb CONPOTMBIIEHNE BHELLHEMY
MeXaHNU4YecKOMY BO3JEWCTBUIO Ha uUapanaHve obpasua npegMmetamu onpeneneH-
HOW TBEpAOCTU (OTHOCUTENbHAA TBEPAOCTb) UM Ha UCTUPaHME B NOPOLLIOK 3a eau-
HULY BpeMeHun (abcontoTHas TBepAocCTb). [na OUEeHKN OTHOCUTENbHOW TBEpAOoCTH
cywectByeT wWwkana Mooca, npegcrasneHHaa 10 MuHepanamu-atanoHamu. Ha
NpakTuke TBEPAOCTb MUHEeparioB onpeaensieTcsa ¢ NOMOLLbIO crneumanbHbix npubo-
POB (CKNEPOMETPOB) 1 BbIpaXaeTcs B KI/MM?.,

CMNAUHOCTb — cnocobHOCTb MMHEpPanoB packanbiBaTbCs UMW pacLLennsTbCA
c obpasoBaHMeM rfagkMx NOBEPXHOCTEN, Ha3blBaeMblX MIOCKOCTAMU CManHOCTMW.
CnanHocTb 0obycrnoBrneHa 3akOHOMEPHbIM PacMofOXXeHMEM aTOMOB U UOHOB BHYT-
pv Kpuctanna. Belgensaiot cnegyowme Buabl CNanHoCT — BeCbMa CoOBepLUEeHHas,
coBepLUeHHasi, cpeaiHAsA, HecoBepLUeHHas, BeCbMa HeCoBepLUeHHas!.

M3JIOM — cnocobHOCTb MMHEparna packanbiBaTbCs B HanpaBfieHUW, HE coBna-
AalrLem ¢ NNOCKOCTbH CNanHOCTH.

Mo xapakTepy NOBEPXHOCTW packona BblAENAT HECKONbLKO TUMNOB MU3fioMa:

HepoBHbIN (KBapL), pakoBUCTLIN (Onan), CTyneH4yaTbi (NOMeBOW LINaT), 3aHO-
3UCTbIN (acbecT), 3eMSIUCTbIN (KAOSTMHUT), 3€PHUCTLIN (ONUBUH).
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NMPO3PAYHOCTb — cnocobHOCTb MMHeEpana nponyckaTb CKBO3b cebs CBET U
apyrue nanydyenus. Mo cnocobHOCTM npornyckaTb CBET MOXHO BblAENUTb TPU rpyn-
Nbl MMHEpPAaroB: a) Npo3padHble (kBapu, drtoopuT), 6) nonynpospayvHbie (M3ympya,
KMHOBapb), B) HEMpO3payHble (MMpUT, rpadouT).

MHorne MuHeparsbl CTAHOBATCS NPO3paYHbIMM NINLLb B TOHKMX MIIEHKaX U 3epHax.

LUBET — okpacka muHepana B obpasue (B kycke). Okpacka MMHepanos BecbMa
pasHoobpasHa 1 ansa psga npeacraButenen MoxeT ObiTb XapakTepHOW, Hanpuvep,
3eneHbl ManaxmuTt, CUHUK NasypuT, r4e oKpacka CryXuT onpeaensiowmnm npusHa-
KOM. HekoTopble MUHeparnbl UMET FNOXHYK OKpacKy, BO3HUKAIOLLYIO B pe3yrbTaTe
NHTepepeHLNN CBETOBbLIX JTy4en NP OTPaAXKEHUU UX OT BHYTPEHHMX MITIOCKOCTEN
Npo3payYyHoro MMHepana, Hanpumep, nabpagop, onan.

UBET YEPTbI — uBeT MnHepana B nopowke. 3TOT NpU3HaK onpeaensercs no
yepTe, OCTaBNAeMOM MWHeparioM Ha LWepoxoBaTOM MOBEPXHOCTU dhapcopoBoOn
Yawedkn. B psage cnyyaeB UBeT YepTbl CNYXUT XapakTepPHbIM MPU3HAKOM MUHepana
(MUMOHMUT).

PEAKLUUA ¢ HCI — nopg Bosaenicteuem 10 % pactBopa COMSAHOW KUCMAOTbI NpW No-
NOXWUTENbHOW peakunmn CBUAETENLCTBYET O HANMYNMKN KapOOHATHBIX CONen (KanbLmT).

1.3 Knaccudmkauma mmHepanos

MuvHepanbl no ycnosusiM obpasoBaHus OeNnaTcs Ha NnepBUYHbIE U BTOPUYHbIE.
MwuHepansl, obpasoBasLunecs B pesynbTaTe OCTbIBAHUA U KpUcTannusaymm marmbl
BblMaJeHns U3 pacTBOPOB, Ha3blBAOTCA MepPeUYHbIMU (KBapL, NofieBble WwnaThl,
cnioga v ap.).

[Moa BO3OENCTBMEM Pa3SIMYHBIX PU3NKO-XMMUYECKUX CBOUCTB (M3MEHEHUA TEM-
nepaTtypbl U AaBreHUsi, XMMUYECKOro BO34eNCTBUSA BOAbI, KMCNOpoaa U YrieKkucno-
Tbl, 4EATENBHOCTN OPraHN3MoB) MHOMME NepPBUYHbIE MUHEPArbl M3MEHSIOTCS, AaBast
Ha4yarno Tak Ha3blBaeMbIM 8 MOPUYHLIM MVHEpPAnaMm (TanbK, KanbLUnUT, KAOSIUHUT).

10 XxMMrYeckoMy COCTaBy MUHEpParnbl AENATCH Ha KNacchbl:

. Cunukameoil.

. Kap6oHambi.

. Cynbghamei.

. OKucnbI U 2uGPOOKUCIIbI.
. Cynbghuonbl.

. Fanouodsl.

. CaMOpOOHbIe 351eMeHmblI.

~No ok~ WNE

1.4 Cxema onpegeneHusa muHepanos no B. I'. My3adapoBy

CyLiecTByOT pasnuyHble MeToabl onpeaeneHnss MMHeparnoB, KOTOpble OCHOBa-
Hbl HAQ U3y4eHUU X CBOMCTB. [na onpeaeneHns MMHeparnoB 4alle BCero nosibay-
toTCA onpegenuTtenemM MuHepanos no B. I'. Mysadaposy.

C nomoLublo onpefenuTens npexae Bcero onpegensdem 6neck MvHepana (me-
TanIMyecknin UNn HemeTannM4eckui), 3aTem onpeaensiem rpynny Nno TBepAoCTU.

Msi2zkut — HOroTb OCTaBnsAeT LapanuHy Ha MyHepare.

CpedHeli meepdocmu — HOrOTb HE OCTaBMAET LiapanvHy Ha MMHeparne, MUHe-
parn He ocTaBndeT uaparnunHy Ha CTekre.

TeepOdbili — MYHEpan OCTaBnsieT UapanuHy Ha CTekne, HO He OCTaBnsieT Ha
KBapue.

OyeHb meepodbIli — MMHEpPan OCTaBNSAET LapanuHy Ha KBapLe.

[anee onpegensiem UBeT Y4epTbl_MuHEpana No MaToBOW MOBEPXHOCTU (ap-
doopoBOM YaLLeyku. Y TBepabiX 1 O4YeHb TBEpAblX — UBET MUHEpana B KyCKe.




Mocne atoro B pasgene | onpegenutens nog pybpukon A (bneck metannuye-
ckuin) nnn b (bneck HemeTannMyYeckuin) NOA HYXXHbIM MYHKTOM MO TBEPAOCTU Haxo-
ANM Ha COOTBETCTBYHOLLMA CTPAHULIE NEepeYeHb KOHKPETHbLIX Ha3BaHUN MUHEParoB,
obnagarolmnx AONOSTHUTENbHBIMU MPU3HaKaMmmn 1 onucaHHbiMK BO |l pasgene noa
TEMU e pybpukamu.

| PASOEN
A. bneck meTannuyeckum
1. Msi2kuli — HOrOTb OCTaBNSIET LapanuHy Ha MUHepane, TBepaocTb 1-2.............
2. CpedHeli meepdocmu — HOrOTb HE OCTaBMSAET LapanvHy Ha MUHeparne,
MUHeparn He OCTaBNSAET LAaPaNUHY HA CTEKITE ....uuuuuuurererrrrererieeeeeesessssnssnssssssnssnsnnnnes
a) YEPTA CEPEBPAHO-OEMAN ....cevvviviiieiiiiiiiiieeeeeeeeeeeeeeeeeee e
6) yepTa KenTas, BYPast, KPACHAS ......cccvviiiiiiiiiiiieiiiieeeeieeeeee e e e e e e e e e e e e e eeeeees
B) UEPTA CEPAT [0 HEPHOM ...cevvviriiiiieeeeeeeeeeeiiitinaseaeeeeeeessassnnnsaaeeeseeeesssssnaeaeas
3. Teepdblili — MMHEparn OCTaBnSaeT LapanuHy Ha CTekne, TBEPAOCTb 5—7............
= )= o= a1 o =Y o] =) 1 RSP
0) UBET XKENTbIN, OYPbIN, KPACHBIM ....ceevvviiiiieeeeeeeeeeeeeiiieseeeeeeeeeeasnnsnnneeeeeeeeeennnns
B) LIBET TEMHO-CEPDBIN, YEPHDBIM ...uuuiiiieeeiiiieiiiiiiasseeeeseeeessssssasseseeeseessssnnnaaeeeeees
B. Bneck HemeTannuyeckum
1. Ma2kul — HOroTb OCTaBnseT LapanuHy Ha MUHepane

Q) TOPUT U MITABUTCS c.eeeveiiruieeeeeeeeeeeeautannaeseeeeseeesesssnanasaeaeeessesssnsnnaeaaeaeeeeees
6) YepTa BeNas UMM YEPTBI HE [AET ..ccvvuuruiiieeeeeeeeeeeeriiiiseeeeeeeeeeasnssnnaeeeeeeeeeennnns
B) YepTa XenTtas, opaHXeBas, Bypas, KPACHAS ..........cceevvvviiiieeeeeeeeeeeeiiiiee e
F) HEPTA BEITEHAS .o e ee e e
[1) HEPTA TONMYOD@A, CUHSIS ...uuuuiieiiiiiiiiiiiiiieitteeeeeeeassseeesees st s s ssessssssssessseeseene e
€) UEPTA CEPAA [0 HUEPHOM......ceeeeeeiieeiieieeeeee e e e e e e e e e e e
X) yepTa 6enas, PaCTBOPSAETCSH B BOLE .....cccevvererrruunieseeeeeeeeensnnnnaaseeeeesseessnsnnnns
2. CpedHeli meepdocmu — HOrOTb HE OCTaBMAET LapanvHy Ha MuHepane,
MUHEpan He OCTaBNSAET LAaPanuHY Ha CTEKITE ..ococeeeeeeeeieeeeeeeeeeeeeeeeee e
a) yepTta 6enas nnu YepTbl HE AAET, NErko PacTBOPSETCS B BOAE ...................
0) YyepTa Benas Unn YepTbl HE AaeT, HE PACTBOPSETCH B BOAE .....vvvvreeeeeeeeenne.
B) YepTa XenTas, opaHxeBasi, Oypas, BULLHEBO-KPACHAS ...........ccceeeeeeeeeeeeenennn.
IS =] o = BT 1 1= = T
A) YepTa rofNyBast, PUOMNMETOBAS ....uvvuueiieeeeeeeeeeiiiiiee e e e e e e e e eeeattaae e e e e e e e eeeeannaanns
€) UEPTA CEPAA [0 HUEPHOM.....cceieeeeieeieieieeeeeeee e e e

3. TeepOdbIli — MMHEparn OCTaBNSET LapanuHy Ha CTEKNe, HO He OCTaBnseT
LLIAPAMMHY HA KBAPLIE ..eevvvveereerrreeeesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnes
LHeem muHepana e Kycke
a) 6enbln, CepOBATBIN UM BECLBETHDBIM ......uiieeeeeeieeeeiiiiie e e e e e e e e eeeetania e e e eeeeeeeas
0) XenTbIN, OYPbIN, PO3OBBIN, KPACHBIM ....uuuieieeeeeeeeiiiiiiiiieeeeeeeeeeeeesnnnnnaeeeeeeeeeens
B) BEITEHDIM ..o
) ronyBomn, PUOMETOBBIN, CUHUM ......ccoeeeeeeeeeeeeeeeeeeee e
[1) TEMHO-CEPDBIN, HEPHDBIM ... .ceeeeeeiieiiiiiiiaseeeeeeeeeeastiaaseeeeseeeeessssnnaaeeeeeeeeessssnnnns
©) MHOTOLBETHDBIM ....eieeiieeeetitiiis e e e e e et eeeetb s s e e e e e e e e eeetbba e e e e e e e e e eeetbbanaeeeeeaeeeees
4. O4eHb meepObili — MMHEPA OCTaBMSAET LapanuHy Ha KBAPLE .......ccceeeeeeeeennnn.
Leem muHepana e Kycke
a) 6enbl, CEPOBATBIN, BECUBETHBIM ......vvveiiieeeeeeeieeiiiiiiseeeeeeeeeeasassnneeeeeeeeeennnns
0) XenTbIn, OYPLIN, PO3OBBIN, KPACHBIM ....uuuuiieeeeeeeeeeiiiiiieeeeeeeeeeeeesssnnaneeeeeeeeees
B) BEITEHDIM ..ot
) FONYBON, YEPHDBIN, TEMHO-CEPBIM c.eeeeeeeeeeeeeee e e et e e e e e e e
[1) OKpACKa NMECTPAS, MHOTOLBETHAS ....uuiieeeeeieeiiitiiisseeeeeeeeeessnninnaseeeeeeeeessnnnnnnnns



Il PASAEN
A. Bneck meTannuyeckum

1. Markuin (HOroTb OCTaBnsET LapanuHy Ha M1UHepane):

TPADOUT — uBeT cTanbHO-CEPbIN UMK XenesHo-4YepHbin. YepTta yepHaa. Cnan-
HOCTb BeCbMa coBepLueHHas. CnrowHble YyelynyaTble NAoTHbIe MaccChl, KpUcTansbl
B BMAE LWEeCTNYrofbHbIX NIIAaCTUHOK. XKNpeH Ha OLLynb, nadkaeT pyKu.

2. CpegHen TBepAOCTU (HOrOTb HE OCTABNSIET LapanuvHy Ha MUHepane, MUHe-
pan He ocTaBndeT uapanuHy Ha cTekrne)

a) yepTa Xxenrtas, 6ypas, KpacHas:

JIMMOHWNT — (6ypbin xenesHsik). LiBeT Oypbin, XenesHo-4YepHbld, MecTamu
p>XaBo-0OypblIin, OXPSAHO-XeNTbIN. YepTa pxaBo-Oypas. CnnowHoN, NAOTHbINA, HaTeu-
HbI, MOXET ObITb B BUAE CTANaKTUTOB, KOHKPELINIA, Keon;

0) yepTa cepas 4O YEPHOMW:

XAJIBKOIMNPUT — (megHbin kon4denaH). LiBeT naTtyHHO-XenTbin, 30M0TUCTBIN.
UepTta 4YepHas. CrnnowHon, 3epHUCTbIN, NNOTHbIA. CNanHoCTb OTCyTCTBYEeT. HacTto
MOKPbIT pagy>XHOM UK cuHen NobexanocTblo;

FCAJIEHWUT — (cBuHUOBbLIN Bneck). LiBeT cBMHLOBO-OYpbIn, Tskenbld. CnanHOCTb
COBEepLLEHHas B Tpex HanpaBneHusix no rpaHsam Kyba. CnnowHble 3epHUCTble Mac-
Cbl, BKpanneHus unun kpuctannel. Yepta ceuHUoBO-cepas. [pn yaape pacnagaeTtcs
Ha ManeHbkune Kyckn. CnyTHUK cdhanepurt.

3. TBepabIn (MnHepan ocTasnseT UapanuHy Ha CTeKne, HO He OCcTaBrdeT Ha
KBapLe)

a) uBeT MUHepana — XenTblu:

[MNPUT — (cepHbI KonyedaH, XenesucTblin konvenaH). LisBeT ceBeTnbln, NaTyH-
HO-XenTbln. YepTa 4YepHasa co cnabbiM 3eneHoBaTbiM OTTeHKOM. CnrolwHble, 3ep-
HUCTbIE NNW NAOTHbIE MAaccChbl, NN OTAENbHbIE KpUCTansbl B BUAE KyOoB.

B. Bneck HemeTannuyeckum

1. Msarkuin (HoroTb octaBnsieT LapanuHy Ha MMHepane)

a) yepTa 6enas, He pacTBopsieTcsA B BoAe:

TAJIbK — uBeT 3eneHoBaTo-6€enblin, CBETNO-3€NeHbIN, 3efIEHOBATO-CEPbIN, XKer-
ToBaTo-6enbin, benbin. Yepta 6enas. MNNOTHLIN, NUCTOBAaTLIN, YelwyndaTtbli, 3ep-
HUCTLIN. XKnpeH Ha oLuynb;

UIMC — 6ecuBeTHbIN, Genbi, cepoBaTbli, XENTOBaTbIN, PO30BbIN, KPaCHbIN,
CUHUI. 3EPHUCTLIN, NIIOTHLIN, 3€MMNUCTLIN, IMCTOBATLIN,

MYCKOBWT - (6enas cnwoga). Jiucroeatblin, YewynyaTtbli, NErkO OTAENsTCS
NNAacTUHKK. JIUCTOYKM yrnpyro-rnbkue;

AnanornyeH myckosuty PJIOTOMNT (6ypas cnroga);

0) yepTa cepasi O YEepPHOM:

TPADPUT — xnpeH Ha owynb. LIBEeT TeMHbIN, YepHbIA, CTanbHO-cepbin. CnnoLw-
HOW, YyellyrnyaTbli, MNNOTHbIN;

B) YepTa 6enas, pacTBopsieTcA B BoAe:

CUNNbBVH — uBeT KMPNUYHO-KpacCHbIA, BKYC ropbKOBaTO-COMeHbIn. CnanHocTb
COBEpLLEHHas B TPEX HanpaBIieHUAX Mo rpaHam Kyba.

2. CpegHen TBepAOCTU (HOrOTb HE OCTaBNSET LapanuvHy Ha MuHeparne, MUHe-
parn He OoCTaBndeT uapanuHy Ha cTekrne)

a) yepTa 6enas unu YepThbl He AaeT, JIerko pacTBopsieTcs B BoAe:

FAJTNT — (kameHHas conb, NoBapeHHas conb). becuBeTHbIN, 6enbii, cepoBaTbIN.
Bkyc coneHbin. Y KpucCTannuyeckoro ranuta CnanHoCTb B TpeX HanpaBlieHUsaX Mo
rpaHsam Kyba;




6) yepTa 6enas unu YepThbl He JaeT, He pacTBOpsieTCs B BoAe:

KANbLUWT — (n3BecTkoBbIM WNaT). becuBeTHbIN, 6enbii, pexe XenTbli, rony-
6on, dpunoneToBbIN, TEMHO-OypbIA. BypHO BCKMnaeT npu gencTBun pasbaBneHHOn
consHon kucnotbl (HCL). BcTpevaeTtcs B Buae HapoCLMX KpuUCTannos, ApY3,
CMMOLWHBbIX, 3€PHUCTBIX U MIAOTHLIX Macc;

APAICOHUT — GecuBeTHbI, Genbiin, cepoBaTbii, XXeNToBaTbiA, ronyboBaTtbii,
3eneHoBaTbIin. Bckunaet npu AenUCTBUM COMSIHOM KMCNOTbl. CnanHOCTb OTCYTCTBY-
eT. ironbyaTtbin, CNOLLUHbIE MACChI;

OOJIOMWT — uBeT XenTbin, 6enbiin ¢ XXenTblM OTTEHKOM. CnnoLlHble, 3epHU-
CTble, MPaMOpPOBUAHbIE UIK MAIOTHbIE Macchl. B nopoluke BCckMnaeT npu SencTBum
pa3baBneHHON CONAHON KUCNOTbI NPW HarpeBaHuu;

AHMMOPWUT — uBeT ronyboBatbii, cnHeBaTbin, 6enbii. CnanHOCTb COBEpLUEH-
Haa. ChnnowHble, 3epHUCTble, MpamMopoBUaHbIe Macchbl. OT Mpamopa oTnnyaeTcs
TEeM, YTO He BCKMMNaeT Npu 4eNCTBUN CONAHON KUCNOThI;

NCNAHOCKNW LUMAT — npospayHblii KanbuuT, pasasanBaiolwmii paccmaTpu-
BaemMoe Yyepes Hero n3obpaxeHue;

B)_YepTa xenrtas, opaHxeBas, Oypas, BULIHEBO-KpacHas:

JIMMOHWT — (6ypbin xenesHsik). LieT 6ypbin, YepHbIN, OXPAHO-XeNTbIn. YepTa
p>xaBo-bypas, oxpAHo-xentad. HaTedHble obpasoBaHWA, CTanakTUTbl, MAOTHbIE
NN WNakoBUAHbIE MacChl;

TEMATUT — (KpacHbI XenesHsk). LiBeT BMLWHEBO-KpPaCHbIN, YyepTa BULLHEBO-
KpacHasi, MenKO3epHUCTbIN, MMNOTHbIN;

r) YyeprTa cepas 4O YEPHOM:

POIOBAA OEMAHKA — uBeT TeMHO-3eneHblr. CnnoLHble MacCbl UroNbYaToro
NN NMPU3MaTUYECKOrO CTPOEHMUS.

3. TBepAabIn (MUHepan ocTaBnseT uapanuHy Ha CTeKne, HO He OCTaBrdeT Ha
KBapLe)

a) uBeT MUHepana 6enbii, CepoBaTbIN NN 6eCLUBETHbLIN:

MWUKPOKITMH — (noneson wnat). LiBeT 6enbiin, po3oBbin, 6exeBbi, Cepbln.
CnanHoCTb coBepLUeHHasi B ABYX HanpaBreHnax. Yron mexagy nnockoCTaMu crnam-
HOCTM OTNiM4aeTcs oT npsimoro yrna Ha 3,5—4,0. CnnowHon, 3epHUCTbIN, NNOTHbIN;

AJIbBUT — (nonesou wnaT). LiBeT 6enbii, cepoBaTtbii. CnaHOCTb COBEpLUEH-
Haa B OBYX HanpasreHuax. IHorga 3ameTeH cuHeBaTtbii OTnuB. CRnowHow, 3ep-
HUCTbIN, NNOTHLIW, NNACTUHYATBIN, MOXET ObITb B BUAE BKpanseHun B NOPoOLE;

KBAPLl — uBeT, cepoBaTbiii, 6ecuBeTHbIN, po30BbIn. YepTbl He gaeT. bneck
CTEKNSAHHbLIN. CnanHOCTb OTCYyTCTBYET. PakoBUCTbIN n3fioM. CniowHON, NIIOTHbIN;

FOPHbLIN XPYCTAIb — (kBapu). becuBeTHbIN, Npo3payHbIv, AbiMyaTbin. LecTtn-
yrornbHble npuaMaTndeckme Kpuctansbl. ['paHy npuamMbl YacTO NOKPLITHI LUTPUXOBKOW;

XAJTLUEOOH — ckpbiTOKpucTannmMyeckasi nfioTHas pasHOBMAHOCTL KBapua. LiseT
cepoBaTbil, Genbit. CnamHocTb oTcytcTByeT. [MNoTHbIN. HaTteyHbin. K3nom
MNNOCKOPAKOBUCTLIN. YacTo B N3fioMme MMeeT pexyLime Kpas;

0) uBeT MMHepana XenTbii, Oypbii, PO30BbIN, KPACHbIN:

JIMMOHWT — (Bypbin xenesHsik). Yepta pxaso-Oypas. LiBeT 6ypbiin. Cnnowu-
HOW, NNOTHbIN, HaTEeYHbIN. KOHKpeLumun, eoabl, 00nnTbl, Kpuctannbl (Kybbl, apy3bl);

MWKPOKJTMH — (nonesow wnat). LiBeT XenTbii, KpacHbIA, pO30BbIN, KOPUYHE-
Bbl. YepTbl He faeT. CnanHoCTb coBepLleHHada B ABYX HarnpasneHusx. CnioLwHon,
3€PHUCTbIN, NNOTHbLIN;

HEDEJ/IMH — (MacnsaHbin kKameHb). brieck »XupHbIin. LiBeT kpacHoBaTo-OypbIn.
CnnowHble, NNOTHbLIE MacChl UX B BUAE BKpansieHun;
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B) UBET MUHepana 3efieHbIN:

POCOBAA OEMAHKA — uBeT TeMHO-3eneHbin. [JaeT 3eneHyo Yyepty. Cnrow-
Hbl€ MaccCbl, UFONbYATOro UMM NPU3MaTUYECKOTO CTPOEHMS;

HE®EJNINH — (mMacnaHbii kKameHb). Bneck XupHbin, LiBeT 3eneHbin. YepTol He
paet. CnanHOCTb OTCYTCTBYET;

OJIMBUH — uBeT onmnBKOBO-3€MEHbIN, TEMHO-3eMNeHbIn. YepTbl He gaeT. CnnoLu-
Hble, 3epHUCTbIE MaccCbl U B BUAE BKpansieHun B Nopoae;

r) uBeT rony6oun, cuHun, PnoneToBbLIN:

XANUEOOH — ckpblTOKpUCTannudeckass nnoTHas pasHOBUMAHOCTb KBapua.
bneck BockoBon. LiBeT rony6on, dmonetoBbii. CNNOWHON, NMOTHbLIA, HATEYHbIN.
M3nom nnockopakoBUCTbIN. HacTo B n3fiome pexyLime Kkpas;

A) UBeT TEMHO-CepbIi, YePHbIMN:

JIABPALOP — (nonesown wnart). LIBeT TeMHO-CepbI, 3erieHoBaTO-CepbIn, Yep-
HblA. XapakTepeH CUHUW OTNKMB Ha MNIOCKOCTAX crnanHocTu. YepTbl He Aaer.
CnnowHomn, NNOTHbIN, KPYNHO3EPHUCTIN;

KPEMEHbL — (xanuenoH). CkpblTOKpuctannmyeckas nioTHad pasHOBUAHOCTb
kBapua. MaTtoBbin. LiBeT cBeTno-cepbi, YepHbln. CnnowHon, nnoTHbIA. U3nom
nrockopakoBuCTbIN. Kpas 06r10MKOB;

€) oKpacka MMHepana necrpasi, MHOrouBeTHas:

POOOHWNT — wuBeT pO30BO-KpPACHbIN, MACO-KpPACHbIW C YepHbIMU MSATHAMU
(okmcnbl mapraHua). CnnowHon, NNOTHLIN, MESNTKO3EPHUCTLIN;

AULMA — (xanuenoH). CKpbITOKpUCTannmMyeckasa nioTHas pasHOBMOHOCTb Xarn-
uenoHa. Okpacka MHOroLBeTHas: cepoBaTo-ronybas, xxentas, kpacHas, bypas, 3e-
neHasi, NoyTn YepHasa. CnnowHas, nrnoTHas. N3nom HePOBHbIN.

4. OyeHb TBepAbIN (MMHEPAn OCTaBNAET LapanuHy Ha rOpHOM XpycTane)

a) oKpacka MMHepasna MHOrouBeTHas:

BEPWJIJ1 — uBeT GneaHo-3eneHbln, BUHHO-KENTbIN. CnnoLluHble, NMOTHbIE UMK
3epHUcCTblie Maccbl. CnanHoCTb OTCYTCTBYET;

KOPYH[ — uBeT KpacHbIA, pO30BbIi, XenTbin. PasHOBMAHOCTbL KOpyHAa — py-
O6vH. CnnowHble, 3epHUCTLIE Macchl. YepTbl He aaeT. Kpuctannel B BMae o610MKOB
pasHon OOpPMbl.

NNa6opaTtopHasn pa6oTta Ne 1
OnpepeneHne nopoaoobpasyroWwmMx MMHepanoB

CTyneHTbl onpefensitoT OCHOBHblE nopofoobpasyloLmne MvuHeparnsl 1 NPon3Bo-
AAT UX onucaHme cornacHo opme Tabnuubl 1.1.

Hwxe nprMBOaATCS OCHOBHblE (PU3MYECKME CBOMCTBA N XapaKTepucTuka Hanbo-
nee pacnpocTpaHeHHbIX MUHeparnoB — NpeacTaBUTeNen BCex KNnaccos.

Knacc CUITUKATDI

K aToMy Kraccy OTHOCATCS Cnow pasnuyHbIX KpeMHUEBbLIX KMcnoT. OgHa TpeTb Us-
BECTHbIX B HACTOsILLiee BpeMsi MMHEpParioB OTHOCUTCS K Krnaccy cunukatoB. [naBHen-
LUMMK aneMeHTamu B Ux coctase senstotes SiAl, Fe, Ca, Mg, Na, K, O, H, Mn, Be, F.

O6pasoBaHne cunukaToB NPEMMYLLECTBEHHO CBS3aHO C 3HOOreHHbIMU U MeTa-
Mopdudeckumm nporeccamn. MHorme (rIMHUCTbIe) MUHEpanbl 06pasytoTcs B Kope
BbIBETPMBaHUA. CUNMKaTbl UCMNOSb3YOTCH B KEPaMUYECKOM U OFHEYNOPHOM MPOn3-
BOACTBax (KaoSIMHWUT, nonesble LnaTbl, ONMBKH); B OBENUPHOM fene (Tonas, 6e-
punn); B cTpouTenbcTBe (Nabpanop); B CeNbCKOM X03ANCTBE Kak yaobpeHue (Hede-
NNH); B 9NEKTPOTEXHMKE (Cntoabl) n ap.

Cpean cunukaToB BbIOENAT NOAMPYNNY MUHEPanoB, XapaKTepu3ykoLmnxcs
HEKOTOpOM OBLLHOCTBIO COCTaBa U CTPOEHMUS.
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A) N'pynna noneBbIX WUNAaTOB

[MoneBble WwnaTbl — Hanboree pacnpocTpaHeHHble B 3eMHON kope. OHKU cocTas-
naT okorno 50 % cunukaTtoB (MO Becy), BXOAALLMX B COCTaB 3eMHOM Kopbl. Yale
BCEro OHW BCTpeYalTCca B Marmatuyecknx nopogax (okono 60 %), B metamopdu-
yeckux (okono 30 %) u B ocagoyHbix nopogax (okono 30 %). MNoneBble wnaTbl
nogpasfensioTcsa Ha Kanuesble U HaTpueBO-KanbuMeBble. Kanuesble Monesble
LINaThl HA3bIBATCA OPTOKIa3amMu, HATPUEBO-KaNbLUMEBbIE — NNarMoknasamMu.

lModepynna nna2uokna3os

HenpepbIBHbIN psg MUHEPANoB, COCTOALMNX U3 pasnUYHbIX KONNYeCTB anbbuTta
n aHopTtuTa. «lnarnoknas» B NnepeBoe C rpey. s3blka — «KocopacKasnbiBaloLLNNCA».
Yron mexagy nyiocKoCTAMU CNanHOCTN MeHbLue 86°24'— 86°50'.

AJIbBUT — (natuH. «anbbyc» — G6enbin). B Bnae xopowwo obpasoBaHHbIX KpU-
cTannoB BcTpeyaeTca peako. Kpuctannbl umeroT Tabnutyatbin u TabnutyaTo-
npuamaTtmnyeckmii Bug. LiBet B OCHOBHOM 6enbiv, cepoBaTblil, MHOTAA C 3eMeHOBaTbIM,
CUHEBATbLIM, peXe KpacHoBaTbiM OTTEHKOM. bneck CTeknsiHHbIA, CNanHOCTb COBeEp-
LUeHHasa B ABYX HarnpasrieHusx. Bxogut B coctaB marMatudecknx u metamopduye-
ckux nopopd. Yeptbl He paeT. TBepaocTb 6-6,5. MnoTHocTb 2,62-2,65 r/cve.
HeycTon4ums K BbIBETPUBAHUIO.

[MpymeHsieTca B CTEKONIbHOW N KepaMUYeCcKOM MPOMBbILLSIEHHOCTU N ABMAETCS
BaXXHeNLLEeNn COCTaBHOW YaCTbi MHOIMMX €CTECTBEHHbIX CTPOUTENBbHbIX MaTepuasos.

[dunarHocTnyeckme NpusHaku: KOCOW Yrosi CNanHOCTU MeXay NIOCKOCTSAMMU, CTEK-
NAHHbIN BReck.

JIAGPALIOP — TemMHO-ceporo, rnoyTv YepHOoro LBeTa C KpacuBbIM NepennuByaTbiv
OTCBETOM B CMHUX U1 3esieHblX ToHax. OBnuk Kpuctanmnos — Tabnuryatbin nnn Tabnut-
yaTo-npuamaTmMYeckuin. Bneck cTeknsaHHbIA. TBepaocTb 6. MnoTHocTb 2,70-2,72 r/cm®,
CnanHoCTb coBepLUeHHasa B ABYX HanpasneHusax. Bxogut B coctaB marmaTuyeckmx
nopoA. HeycTtonyms K BbIBETPUBAHWIO.

Kpacueo oTnueatoime CMHUM LIBETOM TEMHO-CEpbIe UM NOYTU YepHble nabpano-
PUTbI UCMOMb3YKTCH B KayecTBe 06MLOBOYHOIO Matepuara B CTPOUTENbLCTBE U Ap.

OdnarHoctuyeckne NpusHaku: CTEKMSHHbIA Breck, CUHUI OTNMB Ha MNITOCKOCTAX
CManHoOCTN.

lModzpynna opmokna3oe

B a1y nogrpynny BXOASAT MUHeparnbl MUKPOKIWMH M OPTOKMa3 C O4WHAKOBOM
dopmynon K (AlSi2Os).

OPTOKIIA3 — (rpey. «npsiMopackanbiBaloWUNCa»). Yron Mexay ninocKOCTAMU
cnanHocTn paseH 90°. O6nMK KpUcTansmoB Yawe npuaMmaTndeckmin. bneck cteknsH-
HbIN. ABNsieTCA CbipbeM ANA CTEKOSIbHOM M KepamMM4yeCKOM MPOMbILLSIEHHOCTH
(cbapop, dasiHC). BxoguT B cocTaB MarmaTU4YeCcKUX ropHbIX NOPOA.

[dnarHocTnyeckme nNpmnsHaku: BbICOKast TBEpAOCTb, MPAMOM Yron CnamHOCTMU.

MWKPOKITNH — (rpey. «KNUHO» — HaKMOHSA). Yron Mexay nNnockocTaMun cnan-
HOCTM OTnu4aeTca oT npsamoro Ha 20°. O6nuk KpuctTannoB npuamMaTnyeckun. Liget
CBETI0-PO30BLIN, OEeXeBblil, KpacHOBAaTbIA, MSICO-KpaCHbIN. Bneck CTeKnAHHbIN.
TBepoocTtb 6-6,5. CnaHOCTb coBepLleHHas no AByM HarnpasneHusm. [NnoTHoCTb
2,54-2,57 r/cm®. YepTbl He gaeT. BXxoauT B cocTaB MarMaTU4eCKUX roOpHbIX NOPOA.
HeycTon4ms K BbIBETPUBAHUIO.

Mcnonb3yeTcss B CTEKOSIbHOM U KepamMuUyeCcKOW MpOMbILLIIeHHOCTU. PasHoBua-
HOCTb MUKPOKIMHA — aMa30HUT, OKpaLUeHHbI B KpacuBbI 3eneHbin uBeT. Ncnosb-
3yeTcs Kak NoAeNoYHbIN MaTepuarn.

[dvnarHocTnyeckme Npu3HaKW: fierko y3HaeTca no noyTu npsMoMmy Yyriy mexay
MMOCKOCTAMW CManHOCTU N BbICOKOW TBEPAOCTN.
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B) Npynna denbawnaTuToB

Mo XxMMnyeckomy cocTaBy MUHeparsibl 3TOM IPYMbl MOXOXM Ha NofeBble WnaTbl,
HO 6GeaHee KPEMHUEBOW KUCITOTON.

HEDEJINH — (rpey. «Hedeno» — obnako). O6nuk kpuctannos NpuaMaTU4eCcKun,
KOpOTKOCTONGYaThii MNK B BUAE NMOTHbIX, 3€PHUCTbLIX Macc. LiBeT xentoBaTbii,
KpacHoBaTO-OypbIl, Cepbliin, 3eneHoBaTbin. brnieck Ha MOBEPXHOCTU KPUCTannoB
CTEKNAHHbIN, Ha U3NIoOMe XWUPHbIN. TBepabln. CNanHOCTb OTCYTCTBYET. YepTbl He
naet. lNpoucxoxaeHne marmatuyeckoe. Jlerko BbiBeTpuBaeTcs. [lpumeHsieTcs B
XUMUYECKON MPOMbILLIIEHHOCTU AN NONYyYEHUA OKUCU aniOMUHUS U B CTEKOSbHO-
KepamMun4yeCKon NPOMBbILLSIEHHOCTH.

B) N'pynna amcpubonbl

LLInpoko pacnpocTpaHeHHas rpynna nopogoobpasytowmx mmHepanos. Kpuctannbl
OObIYHO YANMHEHHbIE, MPU3MaTUYECKNE, YAaCTO UronbyaTble.

POTOBAA OBEMAHKA — O6nuk KpuctannoB ctonbyaTbl, yaonVHEHHbIE Npu3-
MaTu4YecKne Kpuctansbl, CTpOeHNe uronbyatoe. TBepaoCTb CpeaHss.

MnotHocTb 3,1-3,2 r/cm3. LiBeT TemMHO-3eneHbIn 4o YepHoro. Yeprta cepas, 3e-
neHoBaTo-cepad. BxoguTt B coctaB marmMatn4eckmx, Metamopuniecknx n ocagou-
HbIX FOPHbIX Nopog. HeycTonume K BblIBETpUBaAHUIO. Mcnonb3yeTcs B cocTtaBe rop-
HbIX NOPO B KAQ4eCTBE CTPOUTENBHOIro MaTepuana.

N Npynna onuBuHa

OJIMBNH — HasBaH no onuekoBO-3erieHoMy uBeTy. OBnnK KpuCcTansios 3epHu-
CTbin. LIBeT TeMHo-3eneHbln. bneck cteknsHHbIn. TBepgoctb 6,5—7. CnanHOCTb
cpeaHas Unu HecosepLueHHas. Manom 3epHucTtbiin. MnotHoctb 3,3-3,5 r/cm®. Bxo-
AUT B COCTaB MarmaTuyeckux nopog. Yeptol He gaeT. HeycTtomnymBe K BbiBETPUBA-
HWO. NprUMeHsaeTca ANa N3roToBEHNA OrHEYNOPHOro KMpnuya.

OnarHocTnyeckme NpusHaku: Y3HaeTcs Mo SPKO BblipaXXEHHOMY 3epHUCTOMY
CTPOEHUIO N TEMHO-3EMIEHOMY LIBETY.

) N'pynna TanbkKa

TAJIbK — O6nuKk KpucTannoB NUCTOBaThIN, YewynyaTtbld. brneck XnpHoin, nep-
namyTpoBbi  LIBeT cBeTno-3eneHbin, 3eneHoBaTo-6enbin, 3eneHoBaTo-Cepblit.
TBepgocTtb okono 1. XXupeH Ha owynb. YepTa 6enas. CnanHocTb BeCbMa COBeEp-
lweHHas. MNMpoucxoxgeHne metamopduyeckoe. BxoanuT B cOCTaB 0CafOYHbIX U Me-
Tamopdmnyecknx nopon. YCTonymBe K BbiBETPMBaAHMIO. CNonb3yeTcs B KOCMeTU4e-
CKOM MPOMBILLIIEHHOCTN U KaK KUCNOTOYMNOPHLIN M OrHEYnopHbIn Matepuan B Oy-
MaXXHOWN, KOXXEBEHHOWN, TEKCTUITbHOM MPOMbILLIIEHHOCTN.

OnarHocTnyeckme npusHaku: Jlerko yaHaeTcsi N0 HU3KOW TBEPAOCTU N XUPHOMY
OLLYLLIEHUNIO B pyKax.

E) Mpynna nupokceHonaos

POOOHWUT — (rpey. «pofoH» — po3a). BcTpeyaeTcsa B BUAE CAMOLWHbIX UK 3ep-
HUCTbIX Macc. XapakTepeH LBEeT pO30BbIW, WMHOr4a po30BaTO-CEPbIN, XKenToBaTbiN.
TeepaocTk 5,5-6,5. MnoTtHocTb 3,4-3,7 r/cm®. CnaHoCTb coBeplueHHas. HeycTonums
K BbIBETPUBAHUIO. YNOTPEDBNseTcs Kak NogenoYHbl kKaMeHb (oprel) Ans U3rotosne-
HUS Ba3, LLUKATYIOK, MMCbMEHHbIX MPpMBopOoB, 06IMLIOBOYHBLIX KOSTOHH U T. 4.

[dnarHoctuyeckne npusHaku: y3HaeTcs No po3oBomy uBeTy. B obpasuax, 3a-
TPOHYTbIX OKUCIIEHNEM, XapaKTepPHbl YePHbIe NATHA r’MAPOOKUCNOB MapraHua.
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Tabnuua 1.1 — Popma onmcaHms NopogoobpasyoLLnNX MMHEPANoB

HaunmeHo- O6nuk y CrteneHb
CnanHocTtb| LBeTt
BaHue, MUHeparos B coctaB | BbiIBETpMBaHUSA
o Mpaktnyec- | QuarHocTtu-
Knacc, (EANHUYHBIN, TBep- LiBeT |Kakmx ropHbIX
Bneck Mpo- Koe NpumMeHe-| Yeckue
rpynna, Kpuctannu- AO0CTb YyepThl nopoa Pacteopum.
o - N3nom 3pay- Hne NnpuU3HaKkn
XUMUYECKUIA|  YeCKun, HOCTE BXOAUT B BOAe
COCTaB arperar)
1 2 3 4 5 6 7 8 9 10 11
Keapu SiO2| Arperat |CteknsaH-| Teep- Cnan- |MonoyHo-| — |Marmatnyec-|YcTon4yms K Bbl-| Kpuctannbl Bbicokas
(Okucen | (cnnowwHown, HbIN bl HOCTb benbin KMX, 0cagoyd- | BETPMBAHMIO. KBapua TBEPAOCTD,
KpeMHus, NMOTHbLIN) OTCYTCT- HbIX, MeTa- | B Boge He pac- |MpUMEHSAITCA | pakOBUCTLIN
OKUCIbl) BYyeT. Mopdu4e- TBOPSETCA  |B ANIEKTPOTEX-|  M3IIOM,
N3nom pa- CKUX HUKe, yrbTpa-| OCTPOpPEXy-
KOBUCTbIN 3BYKOBOW e Kpas
TEXHUKE, B U3nome,
OMTMYECKOM | OTCYTCTBUE
npubdopocTpo-| cCNanHOCTU
eHuu, B py-
rMx oTpacnsx
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Knacc KAPBOHATbDI

KapboHatbl — conu yronsHon kucnotbl (H2CO3) — coctaensaoT go 1,7 % Beca
3eMHOM Kopbl. Bce MuHeparnbl, OTHOCALMECH K 9TOMY Kraccy, UMeKT CpeaHIot
TBEPOOCTb, 3€MSIUCTbIe MaccChl MArkne. VICKNUYnTenbHO XxapakTepHbIM NPU3HAKOM
Ansi Bcero knacca kapboHaTtoB peakuma ¢ conaHon kucnoton (10 % pactsop), npu
atom Bblgensietca CO.. HekoTopble npeactaBUTENM 3TOrO Kracca pearnpyloT C
HC1 B nopoLike n B HarpeToM cocTtosiHuu. KapboHaTtbl — nopogoobpasyouime mu-
Hepanbl MHOMMX OCadO4YHbIX W HEKOTOpbIX MeTamopduyecknx nopog. K atomy
knaccy otHocutcsa 6onee 80 muHepanoB. Cpean HUX Hanbonee pacnpocTpaHeHbl
KanbunT, OSIOMUT, aparoHNT.

KANbUWT (n3BectkoBbin wnat) — CACOs. breck cTeknsiHHbIM, nepnamMmyTpo-
Bbll. OBNUK KpMUCTanNMoB 3epHUCTbIN, NNacTUHYaTbIn, pOMBO3apPUYECKUiA, TabnnT-
yaTbli. LiBeT 6enbin, BypoBaTbIi, XenTbii, rofiybon, po3oBbiin, cepoBaThin. YepTa
b6enas. TBepoocTb cpeaHasa. CnanHocTb coBeplleHHass no pomboaapy. becupeT-
Hasg Npo3payHas pasHOCTb Ha3blBAETCA MCAAHACKUM LLINATOM.

KanbuuT BXOOUT B COCTaB OCaZO4HbIX (M3BECTHSK, Mer, fiecc) U metamopdu-
Yyeckunx (Mpamop) ropHbix Nopod. HeycTonyme K BbIBETPMBAHUIO.

MpMMeHSAEeTCA B XMMUYECKON MPOMBILLSIEHHOCTM ANs NPOM3BOACTBA M3BECTMW.
PasHOBMOHOCTb KanbuuTa — MCNaHACKMA wWnaT — ANs U3roTOBMIEHUS ONTUYECKUX
npnbopos, 6narogapsi BbICOKON NPO3pavYHOCTN U 4BOMHOMY NPENOMITEHMIO.

AdnarHoctmnyeckme NpusHaku: cpeaHas TBepaocTb, bypHasa peakumsa ¢ HCI, yepTa
Benas.

OONOMWT — Ha3BaH No MMeHU dopaHLy3ckoro MuHepanora fJonomee (1750-1801).
breck cteknaHHbin. O6BMMK Kpuctannos pomboagpudeckmi. TBepaoCTb CpeaHsas.
LiBeT cepoBaTto-6enblin, 4acTo C xentoBaTtbiM, BypoBaTbiM, 3eneHOBaTbiM OTTEH-
kamu. CnanMHOCTb coBeplueHHas no pomboagpy. Yepta 6enas. BxoguT B cocTas
0CafO0uYHbIX (M3BECTHAK, MeS) N MeTamopduyecknx (Mpamop) ropHbix nopoad. He-
YCTONYMB K BbIBETPMBaHUIO. ICNONb3yeTcsl Kak OrHeyrnopHbli Matepuan B MeTtarn-
Nypruyeckon NPOMBbILLSIEHHOCTU, B LLEMEHTHOW — KaK CTPOUTESNbHbIN MaTepuan 1 B
XUMUYECKON — KaK yaobpeHue.

OnarHocTtunyeckue npusHaku. Peakuusa ¢ HCI B nopoluke npu HarpeBaHun, cpegHas
TBEPAOCTb, pOMOO3aApUYECKUI OBSNMK KPpUCTanNmoB.

Knacc CYJIb®ATDI

Cynbdatbl — conu cepHon kucnotbl (H2SO4). K HUM oTHocuTcsa okorno 260 mu-
Hepanos, obLlee cogepXxaHne nx B 3eMHon kope He bonee 0,1 %. [ns MmHepanos
3TOro Kracca xapakTepeH Manbii yaenbHbl Bec, Hebonbluas TBepaoCTb U CBET-
nasa okpacka. Cynb@aTbl NpeacTaBnsaoT cobon naryHHble UnuM o3epHble XUMu4de-
CKMe ocafku, unm e obpasyrTca B pesdyfnibTaTe CKOMMeHus cynbduaoB U camo-
poaHon cepbl. Hanbonee pacnpocTtpaHeHHbIMU MUHEpanaMn sSBASKOTCA MMNC U aH-
rmapuT.

MMNC — Bneck CTeKNAHHbLIXA, NeprnamMmyTpoBbIn, Wenkosbin. OBNNK KpUcTannos
CMMOLWHOW, 3€PHUCTbLIN, 3EMITUCTbIN, NMUCTOBATLIN, BOMOKHUCTLIN. OTAenbHO obpa-
30BaHHble KpucCTannbl. BcTpevaetca B BMAe OTAENbHbIX KPUCTanmnoB, OBONHUKOB
(NoxoX Ha NnacTouvkMH XBOCT), Apy3. TBepaocTb 2, MnoTHocTb 2,3 r/cm®. LiBeT Ge-
nbl, cepoBaThIi, XENTbI, po30BbIN, 6ecuBeTHbIN. YepTa 6enas. CnanHocTb y nu-
CTOBaTbIX pas3HOCTeN BecbMa coBeplleHHas. Markun. Heyctonums K BbiBETpUBa-
HU0. BXxoguT B cocTaB 0cagouHbIX rOpHbIX Nopod. MNMprMmeHseTca B apXMTEKTYPHOM
N CKynbNTYpHOM fAene, B GyMaKHON NPOMbILIEHHOCTU, B MeAULUHE, B XUMUYe-
CKOM NpPOM3BOACTBE.

[dnarHoctuyeckune npusHaku: MUHepan Markun, yepta 6enas, HebonbLuas NnoT-
HocTb. OBpa3syeT 0Caflo4HY0 MOPOAY TOrO e Ha3BaHWUS.
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Knacc OKUCJIbl U TUOPOOKUCTIbI

Knacc obbegmHaeT okono 200 muHepanoB n coctaBnsieT 4o 17 % Bcen macchl
3eMHoM Kopbl._ Hanbonee pacnpocTpaHeHbl OkucIbl KpeMHusa (12,6 %), okucnbl u
rmgpookucnbl xenesa (3,9 %). bneck y oKMCnoB 1 rmapooKUCroB ObiBaeT meTtarn-
NN4YeCcKUM 1 HemeTtannuieckum. OKUCHbl U TMOPOOKUCTIbI — OAUH 13 Hanbornee pac-
NPOCTPaHEHHbIX KNacCcoB MUHeEParioB.

A) pynna okucrioe KpeMHusi

MwHepanbl, BXoadawmne B 9Ty rpynny, UMeT 0AuH 1 TOT e coctaB SiOa.

KBAPLL — Bbneck cteknsHHbIn. TBepAabin. Kpuctannbl umerT opmy wecTu-
rpaHHON NpU3Mbl, 3aKkaH4YuBarLwencs nupamngon. MNnoTHble UnNn 3epHUCTbIE Mac-
cbl. LIBeT kBapua cambi pa3HoobpasHbin: 6ecuBeTHbIN, 6enblil, pO30BbIN, YEPHbIN,
AbiM4YaTbIf, cepoBaTbii, Npo3payvHbiin, dmnoneToBbin. YepTbl He aaeT. CnanHOCTb
oTcyTcTByeT. M3nom pakoBucTbii. B nanome octpele pexywune kpas. [NnoTHOCTb
2,5—-2,6 r/lcm3. BXxoauT B cocTaB MarMaTU4YeCKUX, 0CadoYHbIX U MeTamopduyecKmx
rOpHbIX NopoAd. YCTONYUB K BbIBETPUBAHULO.

KBapL, — camblin pacnpoCTpaHEeHHbIN MUHepan 3eMHON Kopbl. icnonbayeTcs Ans
NONy4YeHNa CTekna, Kak NoAenoYHbIn KameHb. PasHOBMOHOCTM KBapua: rOpHbIN
xpyctanb (6ecuBeTHble NPO3payHble UM YEPHOro LBETa KpuUCTansbl); aMeTuct
(cbnonetoBble pasHOCTM); payxTonas (AbiMYyaTble Npo3payHble PasHOCTU, OKpa-
LUEeHHble B cepoBaTtble unu 6ypoBaTtblie TOHA).

OnarHocTnyeckme NpusHaku: KpucTansbl KBapua ferko y3HatTCs Mo Xapakrep-
HbIM N9 HUX popmam. B NNoTHbIX arperatax KBapy, onpenenseTcs rno BbICOKOW
TBEPAOCTU, PAKOBUCTOMY U3STOMY, OTCYTCTBUIO CMANHOCTMW.

B) pynna okucioe xene3sa

JIMMOHWT — (6ypbln Kenes3HsIK). JK30reHHbI MUHepar, NpuHagnexawmn K
rmgpocnogam xenesa. 3eMnmcTble pasHOCTM UMEKT MaToBbIN Bneck, a NIoTHble —
MeTannoBUAHbLIA W LWENKOBUCTbIN. Pefko BCTpevyalrowmecs Kpuctanibl UMerT
nuronb4YaTbiM Unn ctond4vaTtbin ob6nuk. O6bIYHO HabNgaeTcsa B HATEYHbIX UK MOY-
KOBMAOHbLIX bopmax. LiBeT oT TemHo-bOyporo o yepHoro. Yeprta pxaBo-Oypas.
TBepaoCTb HEMOCTOSIHHASA. BcTpeyaloTcs pasHOCTU MArkue, cpefHen TBepaocTy m
TBEepable. CnanHOCTb OTCYTCTBYET. BXoauT B coCcTaB ocagoyHbIX U1 MeTamopdude-
CKMX nopofd. Heyctonums K BbIBETPMBAHWMIO. JIMMOHUT CRY>XUT pyaon Ans nonyde-
HWA xenesa.

OnarHocTnyeckme npmusHaku: Jlerko yaHaeTcsa no pxxaBo-6ypon vepre.

B) 'pynna okucrioe aslloMuHusi

KOPYH[. bneck cteknsHHbIn. O4yeHb TBepAbIn. LiBeT ronybosaTo-cepblin, rony-
601, CUHWIA, PO30BbLIN, XENTbIA, PUONETOBLIN, KpacHbIn. OBNNK KpUCTannoB B BUAe
CMMNOLWWHBbIX, MAOTHBIX U MENKO3EPHUCTLIX Macc. CnanHOCTb OTCYyTCTBYET. BxoanT B
COCTaB MarMaTU4eCKMUX ropHbIX nopod. YCTOMYMB K BbiBETpMBaAHWMIO. [1NOTHOCTL
3,95-4,1 r/cm®.

[MpakTnyeckoe npMMeHeHMe — B HOBENUPHOM Aene (B kayecTBe AparoueHHbIX
kamHen). [Npo3payHble, OKpalleHHble Pa3HOCTU: PYOUH (KpacHbIW, PO30BbLIN), can-
doup (cuHun, ronybomn), ameTucT (PrUoNeToBbIn).

OunarHoctnyeckme npusHaku: Jlerko yaHaeTcsa no xapakTepHOW CMHEBATO-CepoWn,
MHOrOLIBETHOW OKpacke U BbICOKOW TBEPLOCTMU.

Knacc CYJiboUabl

Cynbungbl — conu cepoBogopoaHoun kucnotsl (H2S), coctasnsowme 0,25 mac-
Cbl 3eMHOWM KOpbl. BONbLWMHCTBO cynbdunaoB obrnagaet meTanmyecknm 65eckom.
LIBET NOCTOSAHHLIN, XapaKTEPHbIN ANs Kaxgoro u3 Hux. Cynbduabl ¢ MeTannmye-
CKMM 651€CKOM B OCHOBHOM TSbhKerble MUHeparbl.
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[MNPUT (cepHbin KonyeaaH). brneck metannuyeckuin. OBnunK Kpuctannos Kyou-
yeckuin. TBepaocTb 6—6,5. LiBeT naTyHHO-XenTbin. YepTa 4YepHas. CnanHOCTb OT-
cyTtcTByeT. MnotHocTb 4,9-5,2 r/cm®. BXxoguT B cOCTaB 0CafoqHbIX U MeTaMmopdu-
YeCKMX ropHbIX Nopo. Heyctonyme K BbiIBETpMBAHUIO. Yalle BCTpevaeTcs B NOYKO-
BUOHbIX UM 3€PHUCTbBIX Maccax.

[MMpUT — OCHOBHOE CbIpbe AN NOSTy4eHNA CepHON KUCNOTbl. 3 Hero nssrneka-
l0TCA NpUMecK 305no0Ta, Meaun, cepebpa, kobanbTa, HUKENS.

OunarHoctnyeckne npusHaku: JlaTyHHO-XenTbin uBeT. YepTta yepHasa. Bbicokad
TBEPAOCTb.

XANBKOMUNPWUT (megHbln konvenaH). LiBeT naTyHHO-XenTblM, nHoraa ¢ nect-
pon nobexanocTtblo. Yepta 3eneHoBaTto-dyepHasa. Teepaoctb 3,5—4. [MNOTHOCTb
4,1-4,3 r/cm3. BxoOuT B COCTaB 0CafOYHbIX U MeTaMOpdUYECKUX TOPHbLIX MOPOA.
bonblwag yacte Meau, NocTynaroLwas B NPOMbILLIIEHHOCTb, U3BIIEKaeTCs U3 3TOM pyabl.

[unarHoctmnyeckmne npusHakn: Y3HaeTcs Nno sipKo BbIpaXKeHHOM OKpacke MuHepana.

Knacc Tr'AJiIOUAbI

fanongbl — conn CONsIHOW, (PTOPUCTOBOAOPOAHON, BPOMUCTOBOAOPOAHON W
Apyrnx knmcnot. AToT knacc obvegmHsaet ao 100 muHepanos. Hanbonee pacnpo-
CTPaHEHHbIMW ABNSAKTCA ranuT N CUNbBUH.

CAITNT — NaCl (kameHHasi cornb, noBapeHHasi corb). bneck creknaHHbIN. TBep-
AocTb cpeaHaa. Obnuk kpuctannoB Kybunyeckun. Yacto Habnogaetca B Buae Kpu-
CTanM4ecKnx, 3€pHUCTbIX Macc. LIBeT Mono4vHo-6enbIn, cepbin. Ynctble Macchl ranu-
Ta 6ecuBeTHbl 1 Npo3padHbl. YepTa 6enasi. CnanHocTb coBeplueHHasi no Kyby. MNnoT-
HOCTb 2,1-2,2 r/cm3. BxoguT B cocTaB 0cafoyHbIX FOpHbIX nopod. HeycTonums K Bbl-
BETPUBAHMIO. SBMSETCA ChIPbEM OS5 NONYYEHNA METANIMYECKOro HaTpus n xropa.

AwnarHoctmnyeckme npusHaku: Jlerko pactBopsieTcs B BOAE, UMEET COSIEHbIN BKYC.

CAMOPOQOHbIE 9JIEMEHTDI

B 3emHOM kope B cBOGOAHOM COCTOSIHUM HangeHO okoro 50 XMMUYeckux ane-
meHToB. OHUM cocTaBnsaT MeHee 0,1 % maccbl 3eMHoM Kopbl. K aToMy Kknaccy oT-
HOCATCA psag rasos, pTyThb.

N3 camopoaHbIX anemeHToB Hambonee pacrnpocTpaHeHbl cepa, aproH, BOOo-
poa, nnaTuHa, Medb, 30510T0, Yrnepoa.

2 TOPHbLIE NOPOObI

"OpHble Mopoadbl NpPeacTaBnsoT cobOM MUHEparbHble arperaTbl, CIOXEHHble U3
OOHOMO UIN HECKOSbKUX MWHEPANOB M 3aHMMalOLWMNE 3HAYUTENbHbLIE YY4aCTKM 3EMHOM
kopbl. MM CBOMCTBEHHO BOMbLUEE NN MEHbLLEE MOCTOSAHCTBO XMMUYECKOTO U MUHEPa-
NIOrM4eCcKoro cocTaea 1 CTPYKTYpbI, @ MHOrAa U onpeaeneHHble YCIoBUS 3aneraHust.

B HacTosiwee Bpems mnsBectHo okosio 1000 BuaoB ropHbix nopog. Mo ceoemy
NPOUCXOXOEHUIO rOpPHbIE NOPOAblI AENATCA_HA TPU FrEHETUYECKME TPYNMbl: MarmaTu-
Yyeckune, ocagoyHble N MeTamopdudeckme.

3eMHasi Kopa crnoXxeHa 3TUMKU TPeMsi TUNamu nopon, HO COOTHOLLEHUE UX He-
oanHakoBo. lNoacyeTbl nokasanu, YTo B 3eMHON Kope (4o rnybuHbl 16 kKm) marma-
Tnyeckme nopoabl 3aHmmarwT 95 % obuwen ee macchl. Ha noBepxHocTun 3emnu
Hanbornbluee pacnpocTpaHeHne MET 0cagoudHble obpasoBaHns. OHM NOKPLIBAKOT
75 % nnowaan 3emnu.

Llenb paboTbl
1. MNprobBpecTn HaBbIKM B ONpeaernieHnn cocTaBa U CTPOEHUS U3yYaeMblX FOPHbIX
nopoga.
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2. N3yunTb Hanbonee pacnpocTpaHeHHble ropHble NOPOoAabl.
3. Hayuntbcs oueHmBaTb MHXEHepPHO-reonormdeckme 0CobeHHOCTM ropHbIX MOPOA.
Y4yeOHbIM MaTepuman onsa onpegerieHust ropHbIX nopoa

1. Konnekums marmatumnyeckmx ropHbeix nopog (10-15 obpasuos).

2. Konnekuus ocagoyHbix ropHbix nopog (10-15 obpa3suos).

3. Konnekuunsa metamopuyeckmnx ropHoix nopog (5—8 obpasuos).

4. PasbasneHHas consaHas kucnota (10 %).

MeToauka BbinonHeHusi paborT:

— onpegenuTb HasBaHuWe NopoAbl N0 MUHEepariorMyeckoMy COCTaBy M OKpacke,
MCNonb3ysl CBEAEHMUS O MUHeparnax no nepBon paboTe M Ha OCHOBE CTPYKTYPHO-
TEKCTYPHbIX NPU3HAKOB,;

— yKasaTb BO3MOXHble (pOpMbl 3areraHns gaHHOW roOpHOW MOpoAdbl B 3€MHOM
KOpe C y4eTOM ee reHe3uca;

— OXapaKkTepu3oBaTb MHXEHEepPHO-reonornyeckne CBOMCTBA ropHOM noponbl Ha
OCHOBaHUM ee CoCTaBa, NPOUCXOXAEHUS U CTPYKTYPHO-TEKCTYPHbBIX OCOBEHHOCTEN;

— pe3ynbTaTbl UCCNEeAOBaHMIM 3anucaTb B XXypHan (B TeTpaab) Ansa nabopatop-
HbIX paborT.

2.1. OnpegeneHune ropHbIX NOPOA NO BHELWHUM NPU3HaKam

B npakTuke WHXeHepHO-reonormyeckux nccrnegoBaHuim ropHble nopoabl nayya-
I0TCS pasnUYHbIMM MeTo4amMu B NOSIEBbLIX N NabopaTopHbIX ycnosusax. Npu makpo-
CKOMMYECKOM U BU3yanbHOM onpeaenieHnn HasBaHue ropHOW nopoabl YCTaHaBMu-
BaeTCs MO COBOKYMHOCTU BHELUHUX MPU3HAKOB: CTPYKTYPE, TEKCTYPE, MUHEPANOru-
YEeCKOMY COCTaBy M LIBETY NOPOabI.

CTpyKTypa — CTPOEHME MOpOoAbl, XapakTepuayoLlleeca pasmepom n opMoMn
COCTaBMALWNX ee MMHepanos, o6IOMKOB Unn YacTtuu. Bce mMarmaTtmnyeckme nopo-
Obl TNYOGNHHOIo NPOUCXOXOEHUA UMEeom MOJIHOKPpUCMAasI/IuU4eCKY 3epPHUCMYHO
CMPYKMypy.

ONa M3NuBLUNXCA MarMaTUYeCKMX NOpoa XapakTepHbl CreayoLwme CTPyKTypbl:

— nopdgmpoBasi — Ha (POHe cTeknoBaToro Tena pasbpocaHbl OTAESNbHbIE KpU-
cTtannbl (aHAE3UT, KBapLueBbI Nopgup);

— CTeKnoBaTas — KpucTansbl HEPa3NMYUMbl HEBOOPYKEHHbBIM rna3om (obcuamaH).

OcagoyHble Nopoabl XMMUYECKOrO MPOUCXOXKAEHUS UMEKOT_KPUCTaNINYECKYHO
CTPYKTYPY. BONbLINMHCTBO 0Cafo4HbIX NOPOA4 MMEKT CTPYKTYPY OBJIOMOYHYIO, Mn-
HUCTYIO.

MeTamopduyeckme nopoabl UMET KPUCTAIIUYECKYO CTPYKTYPY, KOTopasi, oa-
HaKo, OTNMYaeTCs OT aHaNOrMYyHOM CTPYKTYPbl MarMaTu4eckux ropHbix nopod. Kpu-
cTannbl B MeTaMopduyecKknx nopogax BbITAHYTbl ASIMHHON OCbK B MIOCKOCTSX,
nepneHauKynspHbIX HanpaBieHUo AaBEHUS.

TekcTypa — pacnonoxeHue CoCTaBHbIX YacTen NOpPoAbl B 3aHUMAeMOM UMM
npocTtpaHcTBe. OHa xapakTepusyeT NIOTHOCTb NOPOabI.

Marmatunyeckue nopodbl B OCHOBHOM MMEKT MAacCCUBHYI NIOTHYK TEKCTYpY
(rpannT, gmMabas), y BbiBETPENbIX NOpod oHa nopuctasa (6asanbT, ByNKaHUYECKUN
TYdD).

OcafoyHble nopoabl UMEKT TEKCTYpYy NOPUCTYI (M3BECTHSAK-PaKyLIEeYHUK),
pbIXNyto (Men, ravMHa), NIOTHY (NnecyaHuk, meprenb). OueHka NIoTHOCTUM 0caaoy-
HbIX NOPO4 UMeET BOMbLLIOE NPaKTUYECKOE 3HAYEHNE.

MeTamopduyeckme nopoabl MMEKT crieayoLlmne TeEKCTYpbI:

— cnaHueBaTas — YAJSIMHEHHble Uy TabnutyaTble KpucTansbl pacnonarakTcs
CBOMMW OSIMHHBIMW CTOPOHaMX B3aUMHO MapannenbHO (FNIMHUCTBIA U TanbKOBbIV
cnaHupl);
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— norocdatasg wunu feHToYHas — B Nopode YepenyroTcs Monochbl pasfinyHown
TOMLWMHbI U Pa3fnnM4yHOro MMHEpPanNorMyeckoro coctasa (rHewc);

— MaccmBHas — aHanormMyHa MacCcMBHOW TEKCTYpe MarmMaTuyeckux nopos (Mpa-
MOpP, KBapLUT, POroBUK).

MuHepanoau4eckuli cocmae — npeacraBnsieT cobon Ka4eCTBEHHYIO XapaKkTe-
PUCTUKY FOpHOW nopodbl. MnHepanorndyeckmin coctaB MarMaTu4eckux ropHbIX Mo-
po4 CBsi3aH C nMepBOHaYanbHbIM XMMUYECKMM COCTaBOM Marmbl. B coctaBe aTux
nopo4 OCHOBHOE MECTO 3aHMMatoT nonesble wWnatbl, ampunbonsl, cnoabl, Keapy,
(kncnble nopogbl), NMPOKCEHbI (YNbTpaoCHOBHbIE nopoabl). B coctaBe Hanbonee
APEBHUX MarMaTUyeckmx nopon MOryT NpuUcyTCTBOBaTb BTOPUYHbIE MMIMHUCTbLIE MU-
Hepanbl (KAONMMHUT, MOHTMOPUISIOHNT), obpa3oBaBLLUMECA B pes3yrbTaTte XMmuye-
CKOro BblBETPMBAHUSA NOMEBbIX WNATOB. VX KONMMYECTBO CNYXUT nokasaTesniem cre-
NeHW BbIBETPENOCTN NOpoa.

B cocTtaB ocaZiouHbIX FOpPHbIX NOPOL BXOOAT crefyowme Buabl MUHEParibHOro
mMaTepuana:

— NEePBUYHbLIE MUHEpParbl, COXPaHUBLLMECS NOCe BbIBETPUBAHUSA UCXOLHbIX NO-
pog (kBapL, noneBble WwnaTbl);

— BTOPUYHbIE MUHEparnbl, BO3HUKLLUME B pe3ynbTaTe pasfioXeHUs nepBUYHbIX
(rMMHUCTBLIE MUHEpanbl);

— 0610MKM pasnnyHbIX NOpPoA;

— MWHepanbl 0Caf04HOr0 NPOUCXOXAEHUSA (KanbUMT, LONOMMUT, MUNC, aHMMAPWT,
ranur).

B coctaB meTamopdumyeckmx nopog BXogaT KBapl, poroBas oGMaHka, Crioabl,
FMWHa, XNOopuT, TanbK.

Leem — onpepenseTtcs no npeobrnagatollen okpacke n nomoraeT yCTaHOBUTb
MUHEepanorm4yeckmii CoctaB Nopoabl.

2.2 ®opmbl 3aneraH1A ropHbIX NOPoOA,
dopMbI 3a51e2aHUsI MaaMamu4eCcKuXx 20PHbIX MOpPo0o

ny6uHHbLIe NOpPOoAbl NO OTHOLLEHUIO K HannacToBaHMIO BMELLALWMX NX NOPoA
MOryT 3aneraTb:

a) cornacHo, T. €. napannesnibHO HanmacToOBaHWIO BMELLAOLWNX Nopos (Makko-
NUTbl, NONONUTHI);

6) HecornacHo, korga opmMa MHTPYy3MBa He napannenbHa CIOMCTOCTU OKpY-
Xawwmx Tonw (6aTtonuTbl, LUTOKK, XUnbl).

JTakkonnTbl — MET KapaBaeobpasHyto PopMy C BbINyKNON NOBEPXHOCTHIO.

Jlononutbl — MeOT BUA, Nockoro 6ntoga nnm vaiun.

BaTtonutbl — KynonoobpasHble Tena 60nblnX pasmepoB, NorpyxarLlmecss oc-
HOBaHMEM B Hepa 3eMun.

LUITOKM — aHanorm4Hbl 6atonuTam, HO pasmepbl 3HaYUTENBHO MEHbLLE.

XKunbl — o6pasyoTcs npu 3anofiHEHUN TPELLMH MarmaTU4ecKkom Nopoaon.

Jankn — xunbl, cekyLime nnacTtbl BEpTUKanbHO.

Usnuewuecss nopoabl — XxapakTep 3aneraHus U3nmMBLUMXCA Nopon MeHee pas-
HooGpa3eH. Hanbonee TMNMYHbIMK dhopMaMn ABNAKOTCA NOTOKKU, MOKPOBbLI, Kyrnona.

[MoTokn — obpasyrTcs Npu BbiTEKAHUW NTABOBbLIX MOTOKOB U3 BYFIKAHOB U Tpe-
LLUMH B 3eMHoWn kope. Popma noToka onpenensieTcs penbedom MeCTHOCTMW.

[MokpoBbl — 0bpasytoTcsa npy 6oMbLLMX M3MEHEHMSX Ba3anbTOBbIX NaB U 3aHU-
MalT 3HAYNTENBHOE MECTO.

Kynona — BO3HMKAKOT MpU OYEHb BA3KMX MPAHUTHbLIX MarMax, KOTopble npu us-
NNSIHAM He pacTekalTcs, a 3acTbiBaloT, 00pa3syd KynonoobpasHbie hopMbl.
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dopma 3anezaHusi 0caloY4YHbIX 20PHbIX MOPOO

OcapgoyHble nopoabl 3aneratoT B Buae nnacrtoB(crnoeB) v nuH3. OTaenbHble
CNnow OTNn4aKrTCAa ApYyr OT Apyra OKpackon, COCTaBOM M CBOMUCTBAMM.

dopma 3anezaHusi MemamMopgu4yecKux 20PHbIX MOPood

MeTamopduyeckne nopogbl NOBTOPSIOT OPMY TEX NOPOL, N3 KOTOPbIX OHK 06-
pas3oBasimcCb.

XapakTtepucTuka yCcrioBUn 3aneraHns ropHbiX Nopog no3BonsieT B obux vep-
Tax onpegenuTb reofiorMyeckoe CTPOeHMEe paroHa, OUEHUTb UHXEHEepPHO-
reosiormyeckne ycnoBusi CTPOUTESTbHOM NIIOLWLAAKN, B YAaCTHOCTU, BbISSBUTb CTEMNEHb
Heo4HOPOAHOCTU OCHOBAHUS.

2.3 HXXeHepHO-reonorn4yeckme oCoO6eHHOCTU NopHbIX Nopona

Mo NHXeHEePHO-reonIorm4eCcknMm 0COBEHHOCTAMM FOPHbBIX NOPOA MOHUMAKT UX
NPOYHOCTb, YCTOMYMBOCTb Ha BbIBETPUBAHWE, PACTBOPUMOCTb, BOOOMPOHMLAE-
MOCTb, CXnmMaemocTb n ap. MNo knaccndukaunm P. 1. CaBapeHCKOro BbIAENSAT
[PYHTbI CKallbHble, NOMYyCKanbHbIE, CBA3HLIE, PbIX/bIE, IPYHTbI 0COBOro COCTOAHMUA.

B ocHoBy nogpasgenieHns ckanbHbIX U MOnycKasibHbIX TPYHTOB MOJSIOXKEH MOKa-
3aTenb npegena NpPoOYHOCTU Ha CXaTue B BOOOHACLIWEHHOM cocToaHuu. [Opyrue
rpynnbl NOPOA BbIAENATCH MO pasfinyHbiM PU3NYECKMM CBONCTBAM.

CkasibHbIe — Nopoabl C XECTKUMU KPUCTaNNIM3auNOHHBIMA U NPOYHBbIMU LEMEH-
TaUWOHHBLIMWN CBSA3SIMM, KOMMNAaKTHble, BOAOHEMNPOHMLUAEMbIE UK BOAOMPOHULAE-
Mbl€ TOMbKO MO TPELLUMHaM, BOOOCTOMKNE.

K ckanbHbIM rpyHTam OTHOCATCHA BCe MarmaTuyeckne nopoabl (3a UCKNYeHNeEM
pbIXMbIX BYMKaHUYECKUX), MeTaMopduyeckne M ocagoudHble nopodbl (4ONOMUT,
Kpenkne M3BECTHSAKN U NecYaHUKN, Bpekiymn n KoHrnoMmeparbl, CLEMEHTUPOBAHHbIE
LleMEHTOM).

lNonyckanbHbIe — Nopoabl C 0crnabneHHbIMKU CBA3SAMU, NOPUCTbIE UNN CUITbHO
TpelmHoBaTble, HEKOTOPbLIE U3 HUX NPU ONUTENbHOM OEACTBMMN BOAbl pa3MmsiryatoT-
cs (aprunnuThbl, MMUHUCTbIE CNaHLbl, U3BECTHAKN, Meprenb, Ornoka, NOTHbIE MTUHbI
N CUNBbHO BbIBETPEHHbIE MarMaTn4eckue n metamopdguyeckne nopoabl).

Cesi3Hble — Nopoabl C KOMNongHbIMKU CBA3AMK, 0b6nagatoT 3HaYUTENbHLIMU CU-
namu cuensnieHns, cnabo BogoNpoHULaemMble 40 BOOOYNOPHLIX, BrlaroemMkue, obna-
AalT HabyxaHneMm, yCcaZlkon, B HEKOTOPbIX YCINOBUAX — My4YeHWEM U NpocagoyHo-
CTbl0. QTU FPYHTbI CUIBHO CXXUMAKOTCS MO Harpy3Kom.

K CBA3HbIM OTHOCATCSH IMUHUCTbIE NopoAbl (MMWHbBI, CYrMWHKKW, feccbl, Necco-
BUOHbIE CYIIIMHKA U Cynecu, Nopoabl pasfivyHOro reHesuca (gentoBuanbHble, an-
noBUanbHbIE).

Pbixsibie — nopoabl 6€3 XEeCTKNMX CBA3EN N C O4EHb CrnabbiMM MOMEKYNAPHbIMU
cunamun cuennennd. OHM obnagatoT 3HAYNTENbHOW BENMYUHOM TPEHUS, XOPOLUO
BOAONPOHMLIAEMbI, HE BflarOeMKU, CbiNMy4n B CyXOM COCTOSHUU MU HE NNAaCTUYHbI NpU
YBRaXXHEHUU. ITW NOPOabl Mano CXMMaeMbl MPU CTaTUYECKUX Harpyskax, HO CUMbHO
pearnpytoT Ha BMBpaLMOHHbIE BO3OENCTBUS.

pyHmMbI 006020 cOCMOsAHUS — NOPOAbI CO CNabbiMy NPOYHOCTHLIMU CBA3S-
MU, HEKOTOpPbIE CnaboyCcTOMYMBLI K BOAE. OTU FPYHTbI U3MEHSIOT CBOE COCTOSIHUE
NpW HapyLUEHUM YCNOBUA UX CYLLECTBOBAHUA (BNaXXHOCTU, TEMMNEPATYPHOrO pexu-
Ma, U3MeHeHus aasnenust). K aTon rpynne OTHOCATCS Mep3rible rPYHTbl (FMUHUCTbIE
nopoAbl), Haxoddawmnecs B YCNoBUSX NMEPEMEHHOrO TeMnepaTypHOro pexuma, 3a-
COJIEHHbIE TPYHTbI, UIbl, TOPMbI, PbIXfble NECKU, NMbIBYHbl, CUITIbHO NPOCaA0YHbIE
NOYBblI.
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NNa6opartopHasn pa6oTta Ne 2
Marmatu4yeckune ropHbie nopoabl

Tabnuua 2.1 — Popma onmcaHnsa MmarmMaTn4ecKknx Nopos,

Npynna,| Ctpyk- | Tek- |MwuHepanor.|Okpac-| KoHeuH. | Boamox- | 'pynna |[paktny.
HasBa- | Typa | cTypa cocTaB Ka |NpoAyKTbl| Has MO VHX.- | NpyMe-
HWe no- BbIBETPU-| hopma | reonor. | HeHue
poapl BaHWA | 3anera- | Knaccwu-
HUA UK.
Kucnble | MonHo | Mnot | MNMonesble | Cepas| O6nom. | MNy6uH., | CkanbH. | cnonbs.
rpaHnT |  Kpu- Has, wnaTsl, nopoapbl |MHTPY3uB Kak CcTpo-
cTannu- | mac- KBapu, (rnMuHbI) UT. n 06-
Yyeckasa |CMBHas| cnwaa, nmu. ma-
poroBas Tepuwan
obmaHka

MarmaTudeckue ropHble nopoabl 06pasyroTcsa U3 3acTbiBaroLlen B Heagpax 3em-
NN NN Ha ee NOBEPXHOCTUM Marmbl, NpeactaBnsarowen cobom CNOXHbIA cunukaT-
HbI pacnnas, HacbIWEeHHbIA pasnnyHbIMK ra3oobpasHbiMn BeLLLeCTBaMM U napamu
BOAbI.

Mo ycrnoBusM OCTbIBaHMSA MarMbl MarMmatuyeckme nopoabl AeNsATCA Ha UHmpy-
3uebl (251y6uHHbIe) u aghghby3uenl (usnuewuecs).

Knaccudumkaumns marmatnyeckmx nopos OCHOBaHA Ha COAEPXaHUW B HUX
KpeMHe3eMma, T. €. ABYOoKuUcH KpeMHus (SiO2). B 3aBMCMMOCTU OT 3TOro nopoasb! Obi-
BalOT KUCJ/Ible, CPeOHUE, OCHOBHbIE, YJIbMPAaoCHOB8HbLIE (CM. Tabnuuy 2.2).

Tabnuua 2.2 — Knaccudumkaumsa marmaTu4eCcKnX ropHbIX Nopoa

Cocras nopon Mopoabl nanmeLumnecs
n (aHanoru rny6uHHbIX)
- OCHOBHEIG opofbl rnyouHHbIE
XMun4eckmm [peBHne Monogble
MUHepanbl
Kncnele KfnpauT’ch()tTaeBge paHuThI Keapuesbii Jlvnaput
Si02 — 65 % n P nopdup P
opTOKnas)
[MoneBble wnaTbl
(Yawe opToknas),
HEeMHOro poroBow CuneHuTsl OpTtoknasoBbii|  Tpaxut
CpeaHue obmaHkn, brotuTa nopdup
SiO2 — 65-52 % CpegHun
nrarnoknas, Ouoput Mopdoumput AHOes3nT
poroBas obmaHka,
aBruT, GuoTnT
OcHoBHble
OcHoBHblE nnarmognasu NNabpagopwur, 6 5
SiOs — 52-40 % (vawe nabpagop), ra66po Ovaba3s asanT
aBruT, NHoraa
OJIMBUH
YnNbTpaoCHOBHbIE ABIVIT. OSIBUH [MnpokceHuT, i )
SiO2 — meHee 40 % ’ OYHUT

Kucnble marmaTnyeckue nopoabl
AsnsatoTca Hanboree pacnpocTpaHeHHbIMU M3 MarmaTtudeckux nopog. OcHoB-
Hble X NpeacTaBUTENMN.
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TPAHUTDBI — nonHoKpucTannmyeckne 3epHUCTbIE rMyOnHHbIE NOPOAbI C OKpac-
KOW OT CBETNO-CEPON OO0 MSACO-KpacHOW. TekcTypa MaccuBHasi, OOHOPOAHas.
Mo KpynHOCTU 3epeH pasnuyatoT MeNKo-, cpefHe- U KPYNHO3EPHUCTbIE PaHUTLI.
MwuHepanorn4ecknin coctaB UxX COCTOUT U3 FNaBHbIX NOPOAoOo6pasyoLmMX MUHEpa-
MOB: MONEeBbIX LUNATOB, KBapLa U LBEeTHbIX MMHepanoB. MnoTHocTb 2,6—2,7 r/cms.

OtnuyunteneHble nNpu3Haki. [Ona rpaHUTOB XapakTepHbl 3epHUCTble Macchl,
6onblasa TBEpAOCTb, COAEPXKaHNe NOMEeBOro Wwnarta u KkesapLa

[MpumeHeHune. NpuMeHseTCs Kak CTPOUTESNbHBIN MaTepuan.

KBAPLIEBbIV MOP®UP — cTpykTypa nopdmposas. TekcTypa nnotHas. MuHe-
panorMyecknn coctaB Kak y rpaHuta. Okpacka cBeTnas, cepas, XerntosaTas.
MnoTHocTb — 3,4—2,65 r/cm®. Mpeaen npovHocT Ha cxaTtue 130-180 MMa.

dopma 3aneraHnsa NOKPOBbI, NOTOKK. Mpn BbIBETPUBaAHUN 0OPa3yoTCS MMHbI.

O1nuuunteneHble nNpusHaku. [ns kBapueBoro nopdupa xapakrepHbl Nopupo-
BOE CTPOEHMe, coagepXaHue TYCKrblX 3epeH NoieBoro Lwnarta v 3epeH Kksapua.

[MpumeHeHune. NpuUMeHSeTCS Kak CTPOUTESNbHBIN MaTepuan.

JIMNOAPUT — cTtpykTypa nopdpuposas. [1o TekcType nunaputbl MoryT ObiTb nopu-
ctbiMn. Okpacka cepasi, cBeTnas, xenroatasd. MuHepanorn4eckmii coctaB aHasnoru-
yeH rpanuTy. Mo dopme 3aneraHnsa nopoaa nanueLuascs. MNMnotHocTs 2,14—-2,59 r/cve.
Mpwn BbIBETPUBaHUM 06pasyoTcst 06SIOMOYHbLIE NOPOAbI.

O1nuunteneHble nNpusHakn. Ona nunaputa XapakTepHbl NopdupoBOe CTpoe-
HWe, cofepXaHne 3epeH nonesoro wnaTta u keapua. OT kBapueBoro nopdgwupa oT-
nmMyaeTcs NOPUCTON TEKCTYPOMN.

[MpumeHeHue. NMpuMeHaeTCs B CTEKOSTbHOM MPOMBbILSNIEHHOCTU N9 U3roToBIe-
HWA cTekna.

OBECUOWNAH — cTpoeHne nnoTHoe, CTEKNOBUAHOE. 3NOM pakoBUCTbIN, TEKCTY-
pa nnotHas. Okpacka 4epHas. MnHepanorndeckmin coctaB 65M30K K KUCAbIM Mar-
mMaTtuyeckum nopoaam. MnotHocTb 2,21-2,41 r/cm. Mpu BbiBETPUBaAHUM 06pPa3yIoT-
ca 06romMouYHble nopoabl. 1o MHXeHepHO-reonornyeckon knaccmdukaumm OTHO-
CUTCA K NonyckanbHbIM nopogam. dopma 3aneraHus — Kynona.

OtnuuunteneHble npusHaku. Ona obcmamaHa xapakTepHbl MNNOTHOE CTPOEeHMe,
CTEKNOBATOCTb, YepHasa oKpacka, pakoBUCTbIA N3NOM.

[MpumeHeHne. Mcnonb3yeTca B NPOM3BOACTBE TEMMOU3ONSALUMOHHBLIX U CTPOU-
TenbHbIX MaTepuarnos, a TaKkke Kak NnogenoYvHbli KaMeHb.

BYNIKAHNYECKN TY® — cTpykTypa nopduposast. TekcTypa nopucrtas. Mo use-
Ty pasnu4yeH, HO Yalle po30BOro upeTta. Ha ¢oHe nopucton macchl pasbpocaHsbl
00NOMKM pasnnYHON BeNUYUHLI, hopMbl U LBeTa. MnHepanormyeckmn coctas 6nm-
30K K COCTaBY KUCIbIX Nopoa.

Mpwn BbIBETPUBaHUM 06pa3ytoTcs 0611omMouHbIe nopoabl. OTHOCUTCS K CKamnbHbIM
rpyHTam. dopma 3aneraHms — U3nmBLLASICS.

lNpumedyaHue — N3rotoBrneHne CTeHoBbIX BI0KOB, 0BNLOBOYHbIX MINT.

CpeaHne marmaTtu4yeckue nopoabl

CUEHWUT — cTpykTypa cpegHe- unn MmersnkosepHuctasa. TekcTypa MaccuBHas,
ogHopoaHada. Okpacka posoBasi, cBeTno-cepasd. OCHOBHOe OTnn4Me OT rpaHuTa —
OTCYTCTBME B MUHEpPanorMyeckoM cocTaBe KBapLa, B OCTallbHOM MWHeparnornde-
CKWW coCTaB TOT Xe, YTO Yy rpaHuTa. [NpoyHoctb 120-180 Mla.

[Mpn BbIBETPMBaAHMM NepexoanT B 06OMOYHbIE NOpoAabl, MuHbl. Popma 3ane-
raHus — rnyouHHas.

OTnuunTencHble NpU3HaKu. 3epHUCTOE CTPOEHME, OTCYTCTBME 3EPEH KBapLa.

[MpumeHeHue. LLIMpoKOo ncnonb3yeTca Kak CTPOUTENbHbIN U 0BNULIOBOYHBIN Ma-
Tepwvan.
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OVNOPUT — cTpykTypa cpegHe-, Mernko3epHucTas. Tekctypa maccmHas. Okpacka
cepasi, 3eneHoBaTto-cepasi, TeMHo-cepasd. COCToMT U3 nosiesoro wnaTta (B OCHOB-
Hom CBeTrnble nnarMoknasbl — MUKPOKITMH, OPTOKMa3), poroBor obMaHku, aBruta.
MpoyHocTb 180-240 MIla. nybuHHas nopoga. lNpu BbiBETPMBaHMM 0BpasyroTCs
006noMoYHble NOpoabl, MMUHbI.

O1nnuntenbHble Npu3Hakn. 3epHUCTOE CTPOeHMe, OTCYTCTBUE 3epeH KBapua,
oKpacka cepasi Unm TEMHO-cepasi.

[MpumeHeHne. OuopuT npuMMeHSAeTCcd Kak OONMUOBOYHbLIA M MNOAENIOYHbIN Ka-
MEHb, OJ151 MOLLEHNS YL,

MOPOUPUT nonesownatoBbin. CTpykTypa nopduposas. Tekctypa nopucTas.
Okpacka cseTnas, cepas, xxentoaTtas. COCTOMT M3 MOMEBbLIX LLNATOB, Yalle TYCK-
nbix. MNopompnT — U3NUBLLMNCA aHANor cueHuTa.

[Mpwn BbIBETPMBaAHUM NepexoanT B rMuHy. NpovHocTtb 60—70 Mla. ®opma 3ane-
raHWS — NOKPOBbI, MOTOKM.

OT1nuyunteneHble NpunsHaku. NopdrpoBoe CTpoeHue, cBeTas okpacka.

MpumeHeHne. NMopdrpnT nonesoLnaToBbIA NUCMOSb3YyeTCA ANS U3roTOBSIEHUS
XYAOXXECTBEHHbIX U34eNNin U CyBEHUPOB.

TPAXUT — CTtpyKkTypa 1 TekcTypa aHanornyHbl nopgpuputy. LepoxoBaTbin Ha
owynb. Nopoga ¢ Menknmm BKpanseHnamMm 3epeH nonesblx WwnatoB (benvle, rnaa-
kne). LiBeTHbIX MMHepanoB o4deHb Mano. Okpacka cBeTnasi, cepas, XenroBartas.

[Mpn BbIBETPMBaAHMN NMepexoanT B 0BNOMOYHbIE NOPOAbl, MUHbL. Popma 3ane-
raHUs — U3NUBLLAsCS.

OtnuuntencHble npuaHaku. MNMopdupoBoe CTPOEHUE, LLEPOXOBATOCTb, OTCYT-
CTBME 3epeH KBapua.

[MpumeHeHne. CTPOUTENBLHbBIN U KUCNOTOYNOPHLIA MaTepuan.

AHOE3UT — nanuewmninca aHanor guoputa. MnHepanorndeckmin coctaB TOT XKe.
CtpykTypa nopcupoBas. TekcTypa nroTHasa, mMaccuBHasa. AHOE3UT MMeeT cepyto
NN TEMHO-CEPYHO OKPACKY C SIPKO BbIPaXXEHHBIMW BKPaNeHNAMMU POroBO 0OMaHKK.

MpoyHocTb 140-250 MTla. Nopoaa ckanbHas.

O1nuuuntencHble nNpusHaku. NopdunpoBoe CTpoeHne, BKpanneHuss poroson o6-
MaHKM.

[MpumeHeHne. N3 aHgesnTa nosfydatoT BbICOKOCOPTHOE CTEKNO, YCTOMYMBOE K
BO3OENCTBUIO KUCIIOT U LLIENOYEN.

OcHOBHbIe MarmaTu4eckue nopoabl

BA3AJIBT — nanuewminca aHanor rabbpo. CTpykTypa CKpbITO Kpuctannuyeckas,
TekcTypa nnoTHas, 6biBaeT nopuctad. Okpacka YepHasi, TEMHO-cepasi. OTO camas
NpoYHasa nopoda M3 BCEX NOPOA, Crnararmx BEPXHIOK YacTb 3eMHOW Kopsbl. [pe-
aen npo4vHoctn Ha cxaTtue B 300—350 MIa. Coctout 13 nabpagopa, aBruta, poro-
BOW 0OMaHKu, onMBUHA.

OTnuunTenbHble NpU3HaKU. XapakTepHbl YepHasi okpacka, bonbLluasa nNnoTHOCTb.

[MpumeHeHne. Kcnonb3yeTca kak CTPOUTESbHbINA, OrHEeYnopHbIM, 00NULO0BOY-
HbIW, KUCIOTOYNOPHbIN MaTepuann.

OVABAS3 — CTpykTypa kak y 6asanbTa. TekcTypa nnoTtHas, maccusHaga. Okpac-
Ka YyepHasi. MuHepanornyecknn coctas — nabpagop, ONMBKH, aBruT, porosasi 06-
MaHka. Bbicokas npoyHocTb. Popma 3aneraHus — nanmeluasca. CkanbHas.

OT1nuyunTeneHble NpusHaku. MNnoTHas MaccnBHasa TeKCTypa, YepHasi okpacka.

[MpumeHeHue. MNMpumeHsieTca Ans U3rotoBreHns LWebHs, B KadecTBe obOnNuULo-
BOYHOro Martepwuana.

TABBPO — nonHokpucTannuyeckaa cpefHe- M KpYnHO3epHUCTas CTPYKTypa.
TekcTypa maccmBHasi, nnoTHas. Okpacka TeMHO-cepasi, YepHasi. CoctouT n3 nabpa-
Aopa, OnvBWHA, aBruTa, poroBon obmaHku. [abbpo — cTonkasi K BbIBETPUBAHUIO

21




nopoga. Obnagaet Bbicokor npodHocTbio 200-280 MIla. nybuHHas nopoaa.
CkanbHas. PasHoBnaHoOCTb rabbpo — nadpagopuT, COCTOALLMN U3 oaHOro nabpaaopa.

OTnuunTensHble Npu3Haku. 3epHUCToe CTpoeHne, bonbluas NNoTHOCTb, TEMHAas
oKpacka.

[MpumeHeHne. Nabbpo npumeHaeTca Ans MOLLEHNA MOCTOBbLIX 1 B KadecTBe 06-
NMUOBOYHOIO MaTepuana.

YnbTpaoCHOBHbIE MarMaTuieckue nopoasbl

MMPOKCEHUT - CrtpykTypa 3epHucTass TekcTypa nnoTHas, MaccuBHag.
Okpacka TeMHo-3eneHas, novtn yepHas. CoctouT M3 aBruta, UHoOraa ¢ NPUMECHHo
onuBuHa. MybunHHaa nopoga. [Npu BbIBETPUBAHMM NepexoauT B 00NOMOYHbIE MNO-
poabl, MWHBbI.

O1nnumTenbHble NpU3HaKU. 3EPHUCTOE CTPOEHME, TEMHO-3eMneHas oKkpacka.

[MpumeHeHne. CnyXuT onsa U3roToeneHnsa WebHa n Kak 06nMuoBOYHbLIN MaTe-
pwnan.

OYHWUT — CtpykTypa cpeaHesepHUcTas. TekcTypa maccmBHas, nnoTtHas. CoctouT
B OCHOBHOM 13 onueuHa. OKpacka TEMHO-3€efeHast, XXenToBaTo-3eeHas.

[Mpn BbIBETPMBaAHUN NepexoanT B 0BNOMOYHbIE NOPOAbl, MUHbLL. Popma 3ane-
raHns — rnyounHHas.

O1nnymtenbHble Npu3Hakn. 3epHUCTOE CTPOEHNE, TEMHO-3€eNeHas oKpacka, Co-
AepxxaHue onvBumHa.

[MpumeHeHune. JyHUT ABNSETCA LEHHbIM CbiPpbeM AN U3roTOBMEHUS OrHEYynop-
HbIX KNpnNuyen.

NabopaTtopHas pab6oTta Ne 3
OcapgoyHble ropHbie nopoabl

Tabnuua 2.3 — Popma onmcaHmst 0cago4HbIX NOpoa

HasBaH. | Tek- | MuHepano- |Okpac-| Peak- | Bogo- | Cneuundomy. | pynna no | MNpaktny.,
nopogpl, | CTypa | MYeCKUn Ka UMSi C | IPOHU-| OCOBEHHO | WHX.-Teo | NpUMeHe-
rpynna cocTaB HCI uae- | ctu (Haby- | nor. knac- HMe
Mo reHe- MOCTb | XaeMOCTb, cud.,
3ucy ycagka) dopma
3aneraHus
Jlecc Pbix- | Tnuhuet. | Mane-| [da Oa Makpo CesasHble | Wcnonb-
(mexa nas | MuHepanbl | Bas MOPUCTOCTb. | TPYHTbI- | 3yeTca
HW. (kaonMHUT, Mpocagka crnou Ans n3ro-
Mpowuc- MOHTMOpPUIT- npwv yBnax- TOBI.
Xoxna,.) NOHUT), HeHUN Kupnvya u
KanbuuT, LuemeHTa
KBapy, no-
neB. Wnatbl

OcapoyHble nopoabl crnaratoT caMble BEPXHUE CIIOM 3eMHOM KOpbl, MOKpbiBad
cBOeobpasHbIM YexsioM NnopoAdbl MarMaTU4eckoro M Metamopgpuyeckoro npouc-
XOXOEHUS.

3emMHasi NoBEPXHOCTb Ha 75 % cBoen nnowaan rnokpbiTa TOSIbKO 3TUMWU MOPO-
Aamn. OcagoyHble nopoabl 00pasyoTcs NyTeM paspyLlleHUs pasfiMyHbIX Nopos B
pesynbTaTe UxX MexaHM4YeckKoro, XMMmM4eCcKoro n opraHoreHHoro BbiBETPMBaHMUS, No-
cneyloLiero rnepeHoca npoayKkToB BbiBETPMBAHUA PasnMyHbIMU areHTamu (BOOoM,
BETPOM, JIb[IOM), HAKOMMEHUS NX B MOHMXKEHHbIX YacTax penbeda, YyrnnoTHEHUS n
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LemMeHTaumn. B 3aBUCMMOCTM OT ycnoBui obpasoBaHus U OT (pakTopoB, CNocob-
CTBYIOLLUMX HaKOMSIEHMIO, OCaZloMHble NOpoabl NoApasaenstTcd Ha 0B6IOMOYHbIE,
[MWHUCTbIE, XUMUYECKNE, OPraHOreHHbIE, CMELLIAHHOIO NPOUCXOXAEHUS.
Ocapgo4Hble nopoabl B cuny crneumdunyeckmx ycrnosum obpasoBaHus npunobpe-
TalT psd 0OCOBEHHOCTEN, KOTOpPbIE OTANYAKT UX CYLLEeCTBEHHO OT MarMaTU4ecKuXx
N MeTamopUYeCcKMx Nopos. XapakrepHbiMn 0COBEHHOCTAMMN OCAL0YHbIX ABASIOTCS:
1. CnouncTocTb.
2. [NopucTocCTs.
3. Hanun4ne ocTaTkoB XUBOTHbIX WU PACTUTENbHbIX OPraHU3MOB.

MexaHu4yeckne ocagkm
A) 'py6006510MOYHbIE, HECUEMEHMUPOBAHHbIE

MblEbl, WIEBEHb, OPECBA. lMpeactaBnsaiT cobor OCTPOYrofibHble Heoka-
TaHHble 06NOMKM — NPOAYKTblI (PU3NYECKOro BbIBETPUBAHUS, HakannmBawoLwmecs B
6rM30CTN OT MecCTa 3aneraHmsi MaTepUHCKNX NOPOA.

[MpUMeEHATCA Kak CTpPOUTESbHBbIN MaTtepuan Ans fnokpbITUA AOPOr U Kak Co-
cTaBHas 4YacTb b6eToHa. 3

BAJTYHbI, TAJIbKA, TPABUIN. OBpasyoTca npy nepeHoce pasnuyHbiX 0651om-
KOB pekamu, negHukamu. pu 3ToM yribl U rpaHn BbICTPO CrAaXxmnBarTCcs U Kpymn-
Hble 065IOMKM NOCTENEHHO U3MeNbYalTCH. AT NOPOAbl UMEKOT OKaTaHHY opMy.
CTeneHb okaTaHHOCTWU 3aBMCUT OT BMAA U ANUHbLI NYTEN nepeHoca.

B) N'py6006r1oMo4HbIE, CUEeMEeHMUPOB8aHHbIE

OTn nopoabl obpasyTcs B pesynbraTe LemMeHTauuum O6SIOMKOB pasfnuyHbIX
MWUHEepParnoB U rOpPHbIX MOPOA KakKMM-1Mb0O eCTECTBEHHbBIM LLEMEHTOM (M3BECTHSAKOM,
rMNCoMm, XanueaoHoM, rMMHON, okMcnamu xenesa, 6utymom). OT xapaktepa 6eTo-
Ha 3aBUCUT NPOYHOCTb MNOPOAbI.

KOHIMMOMEPAT CtpoeHue obriomo4vHoe. KpynHble okaTaHHble 06romku (rasb-
Ka, rpaBui) CLUEMEHTUPOBAaHbI B CMSOLLUHYO Maccy.

OtnuyuntencHble npusHakn. OBNOMOYHOE cLemMeHTUpoBaHHOe cTpoeHue. Oka-
TaHHasa popmMa u KpyrnHble pa3mepbl 065IOMKOB.

[MpumeHeHne. MpamMopoBUAHbIE LIBETHbIE KOHrNOMepaTbl UCMOMNb3YHTCHA B Ka-
YyecTBe AeKopaTMBHOro o6sMLOBOYHOIrO MaTepuana.

EPEKYNA. CtpoeHne obnomouvHoe. KpynHble ocTpoyrornbHble OBNOMKM (Lie-
OeHb, ApecBa) CLUEMEHTMPOBAHbI B CNSIOLLHYIO Maccy.

O1nunymntencHble npudHakn. OBNOMOYHOE CUEMEHTUPOBAHHOE CTPOEHME, OCT-
poyroribHasi popma 1 KpynHble pa3mepbl 065TOMKOB.

[MpuMmeyvaHue: oTAeNo4YHbIN MaTepmnan CTEH, MOCTOBBbIX.

B) cpedHeo0b6510MO4YHbIE UNU NecYaHble Nopoobl

OTO pbIXfible CKOMNMEHUs1, cocTodamMe U3 06NoOMKOB MUHEpPanoB pasMepom OT 2
Ao 0,05 mm. Takux yacTtuy AomkHO 6biTb B nopoae He meHee 50 %. B muHepanb-
HOM cocTaBe npeobnagalT yCTOMYMBbIE K BbIBETPMBAHUIO MUHepanbl — KBapu,
cntobl, nonesble WnaTtbl. [10 KPYNHOCTU 3epeH Necku NoapasfgensdrTcs: Ha rpase-
nucTble — 6onee 2 MMm; kpynHole — 2—0,5 mMm; cpegHue — 0,5-0,25 MM; Menkue —
0,25-0,1 mm; nbineBatble — MeHee 0,1 MMm.

MECYHAHWKW. TekcTypa cuemeHTMpoBaHHas. [lecyaHWKn cCOCTOAT M3 KBapua,
cntogbl. pydbl Ha owynb. Okpacka pasnuyHas (cepas, xentasi, ronybas, 3eneHo-
Batas u T. A4.). [lecyaHukn GbIBaOT KPEMHUCTbIE (KBApLEBbLIA MM ONarnoBbii Le-
MEHT), N3BECTKOBblE (LLEMEHTOM CIYXUT WU3BECTHSK), MMUHUCTbIE (MMTMHUCTLIN Le-
MEHT) N T. O.

Cneundunyecknumm 0CoOBEHHOCTAMM MECHAHUKOB SABNSETCHA LeMeHTauusi, BO4O-
HenpPOHULLAeMOCTb, MPOYHOCTL. [1povHocTb 0T 5 Ao 200 Mlla. CkanbHas nopoaa.
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[MpumeHeHue. MpoyHble pPasHOCTU NECYAHMKOB MPUMEHSIOTCS KakK CTpoUTEnb-

HbI MaTepuarn, a Takke A MOLWEeHUs yruL n o6nunuLoBkKM HabepeXXHbIX.
B) mMennkoo6s10MOYHbI€ usu nbisieeambie Nopoobl

JIECC. Tekctypa pbIxnad. JIerkmn, HexHbl Ha OLynb, NErko pacTtupaeTtcs
Mexgy nanbuamMy B TOHYaWLIYK MNblfib, 06pasysa MyyHUCTYO Maccy. CTpoeHune
3emnuctoe. B coctaB necca BXogaT MefKue 3epHa necka u rmuHbl, KanbuuT, 6ypbiv
XenesHsik, u ap. Liset nanesbin. BcknnaeT npu AeACTBUN CONSAHOW KUCNOTbI. Nme-
€T 3anax MuHbl. [pn yBnaxXHEHN 00bEM yMeHbLLaeTcs (NpoMCcXoauT npocaaka).
OTHOCUTCSA K CBA3HbLIM FPYHTaM.

O1nnynTenbHble NpuU3Haku. 3eMnncToe CTPoeHue, NaneBbln LBET, MENKONOPU-
CTOCTb, 3anax rmuHsbl, peakumsa ¢ HCI.

[MpumeHeHwue. Jlecc ncnonb3yeTca Ana N3roTOBMEHNSA KMpNuya v LemMeHTa.

MunHncTble nopoAabl

B otnnyme ot 061M0MOYHbIX, MMUMHUCTBIE NOPOAbI COCTOAT HE M3 06SIOMKOB Mar-
MaTMYEeCKNX, METaMOPMUYECKMX N OCafO0YHbIX MOPO4, a U3 HOBbLIX MUHEparnos, 06-
pa30BaBLUNXCA B pe3ynbTaTte XMMUYECKOro BbIBETPMBAHUA. [MUHUCTBIE NOpoabl —
39TO OYEeHb TOHKO3epHUCTble obpa3oBaHus (pasmep 3epeH meHee 0,01 mm), cocTo-
AWmMe N3 rMMHUCTBIX MUHEPArOoB.

MIMHbBI — ToHkoO6IOMOYHasa nopoaa. [MUHbI pa3HoobpasHbl N0 COCTaBy: MOryT
OblTb MOHOMUWHEpPANbHLIMU, COCTOSALLMMN U3 OAHOrO MIMHUCTOrO MMHEeparna unu Ka-
ONVHUTA, UM MOHTMOPUINIOHUTA; NONMUHEPASTbHLIMW, B COCTaB KOTOPbLIX BXOAAT
pasfiMyHble TNIMHUCTLIE KOMMOHEHTHI, a Takke npumMecun (Crioga, KBapl, KanbLuT).
TekcTypa pbixnas. LiBeT y rmnHbl cambin pasHoobpasHbln — oT 6enoro 4o YepHoro.

PasnuyaloT rMmHbl KAONIMHOBLIE, MOHTMOPUIIIOHUTOBLIE, N3BECTKOBLIE.

KaonnHoBble 1 MOHTMOPWIIIOHUTOBBIE MNUHbI XXUPHbI Ha owynb 3BecTkoBLIE
rMuHbl BekmnatoT npu genctemm HCL. OTHOCATCA K CBA3HbLIM rpyHTaM.

OTnuunTenbHble Npu3Haki. 3eMnucToe CTpoeHune, 3anax, obpasoBaHue nna-
CTUYHOW Macchbl 1 pa3byxaHne npu cMavymBaHUn BOOOWN.

[MpumeHeHue. MrHbI — CTPOUTENbHbINA, OTHEYNOPHbIA U NOAENOYHbIA MaTepuan.

APITITJINT — kamHenogobHasi nopofa, rMUHUCTas, MAOTHOrO CTPOEHUS, He
pa3mokaeT B Bofe. LiBeT pasnnyHbii, B OCHOBHOM YEPHbIN.

O1nuyuntencHble nNpusHaku. MNnoTHoe cTpoeHune, 3anax rMuHbl. OT rMWHbI OTNK-
YaeTcs TBEpOOCTbI0 U HEHAMOKaeMOCTbIO B BOAE.

[MpumMmeHeHne. AprunnmT NCNosnb3yeTCcs Kak CTPOUTENbHbIN MaTepuan.

XumMmuyeckue ocagku

O6pasyloTcs B pesyrnbTaTe BbiMaZeHUs U3 pacTBOPOB XUMMUYECKUX OCaKOB.
Mo XxMMmM4eckoMy COCTaBy OENATCA Ha ranouabl, cynbdartbl, KApboHaTbl. Xumuye-
CKMe ocaflouvHble Nopoabl MMEKT NMOCTOSIHHbBIN COCTaB, SIBMAATCSA NopogamMmu MOHO-
MUHeparnbHbIMN.

KAMEHHAA COJlb — cocTtouT 13 ranuTta. Jlerko pactsopuma B BoAe.

MpumeHeHne. cnonb3yeTca B XMMUYECKOW NPOMBILLIIEHHOCTU, KepaMuKe, Me-
AnumHe.

Bb) Cynbghambi

IMNC — ocHOBHbIM MUHEpanom asnseTcs rmnc. imeet 6enbii nnu cepbin UBET,
MHOr4a OKpalleH OKUCramu Xeresa B pasfnnyHble oTTeHkU. CTpyKTypa 3epHUcTas,
BOJIOKHMCTas, MpamopoBuaHas. MNMnoTtHocTk 2,2 r/cm3, npovHocTb MeHee 20 MIMa.

[MpumeHeHue. Npon3BOACTBO CTpoMaTeEpManoB, yaodbpeHun, kpacok, bymaru.

AHTMOPUT — ABnsieTca nnoTHOM 3epHUCTON Maccon 6enoro, ceporo uBeTa.
Mon BnusHMeM BoAabl nepexoauT B runc lMnoTHocTb 2,8—2,9 r/cM®, Npo4YHOCTb
60-80 Mlla.
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[MpumeHeHne. B cTtpontenbcTBe ANS U3roTOBIEHUS LEMEHTA, CMOM, NONMMep-
HbIX MaTepuanosB, KACJIOT.

B) Kap6oHambi

OONOMUT — coctonT M3 OQHOMMEHHOrO MWUHeparia C NPUMECb KanbuuTa,
kBapua. Okpacka pasnuyHasa. CTpykTypa 3epHucTas. noTtHocTb 2,7-2,9 r/cmd,
npo4HocTb 140 Mla.

[MpumeHeHue. B cTpouTensCcTBe, MeTanyprum, CESIbCKOM XO3ANCTBE.

N3BECTHAK — TekcTtypa nnotHas. CocTouT 13 KanbuuTta, 40SIOMUTa, B Kaye-
CTBE NpuUMecen BXOAAT KBapL, NUpUT, rMUHUCTbIe MuHepanbl. Okpacka ceeTnas.
Pearnpyet ¢ HCI. Nopoaa ckanbHas.

OTtnuuntencHble NpusHaku. MNnoTtHasa TekcTypa, peakumnsa ¢ HCI,

[MpumeHeHne. Ncnonb3yeTcs Kak CTPOUTENbHLIM MaTepuan.

OpraHoreHHble nopoabl

O6pasytloTcs B pe3ynbTate HakonmeHns n npeobpasoBaHnsi OCTAaTKOB XXMBOTHO-
ro mmpa n pacteHmin. OTnuyarTca 3T Nopoabl 3HA4YNTENBbHON NOPUCTOCTbIO. MHO-
rme U3 opraHOreHHbIX Nopoa pacTBOpPATCA B BoAe, obrnagatT 60nbLIon cxumae-
MOCTbIO. [lopoabl OpraHOreHHOro MPOUCXOXAEHUS OEeNATca: Ha W3BECTKOBbLIE,
KPEMHUCTbIE, YIMepoauncCThle.

A) U3eecmkoebie nopoOdbi

N3BECTHAK-PAKYLWEYHWK. Tekctypa nopuctass. CoctouT wu3 KanbuuTa.
Bckunaet npu gencteum HCL. LiBeT 6enbin, xentbin. O6pasyeTcs B Mopckux 6ac-
cenHax. MnoTtHocTb 1,2-3,1 r/cm®, npoyHocTb 20—-200 MMMa.

OtnuyuntencHble npusHakn. COCTOUT M3 PaKOBUH MOPCKUX XMBOTHbIX, OypHO
BCKMMAET C KNCIOTOM, 6onbluas BO4ONPOHMLAEMOCTb.

MpumeHeHne. Micnonb3yeTca Kak CTPOUTENbHbLIM MaTepuarn, B LEMEHTHOM Je-
ne, B NpoOM3BOACTBE COAbl, B CTEKOSIbHOM M CaxapHOW MPOMBbILLIIEHHOCTN, B CESlb-
CKOM XO3SNCTBE.

MEIJL. Tekctypa pbixnada. CoctouT 13 kanbuuta. LiBet 6enbin, xxentoBatbli, 3e-
neHosaTbin. BypHo Bckunaet ¢ HCIl. OTHocuTCcA K rpyHTaMm ocoboro COCTOSAHWUS.
MpoyHocTb 20—-40 MMa.

OTnuunTenbHble NpU3Haku. 3eMnucToe cTpoeHue, 6enbin uBeT, peakunsa ¢ HCI.

[MpumeHeHne. Ncnonb3yetca B LEMEHTHOW, MeTansypruyeckon, pe3vHOBOW,
CTEKOSNIbHOW MPOMBbILLIIEHHOCTM.

B) KpemHucmsbie nopoodbi

OlNOKA. Teepoasi, mMakpornopucTasi, nerkasi nopoga CBETI0-CEPOro, CBETMO-
XernToro unu ceporo useTa.

OtnnuntencHble npusHakn. O4veHb nerkaa nopofa, xpynkas. B unctom Buae
obnagaet xopoLwwnmm agcopbLMOHHBIMM CBOMCTBAMM.

[MpumMmeHeHMe. B cTponTenbCTBE B Ka4yecTBe aacopbeHTa.

B) Yanepoducmsbie nopodsi (kaycmobuonumsi)

TOP®. Tekctypa nopuctasi. CoOCTOUT 13 NONYPasNOXMBLUNXCHA PacTUTENbHbIX
ocTaTKkoB. LiBeT Oypbin, YepHO-6ypbin, XenTo-0ypbin. Jlerkun, B Boge He TOHET.
OTHOCUKTCSA K rpyHTamM 0CoBOro COCTOSAHUS.

OTnnuyntencHble NpusHakW. XapaktepHoe Ans Topda CcTpoeHue, Hebonblias
TBEPAOCTb, OypbIn LBET.

[MpumeHeHue. MNpuUMeHseTCca Kak CTPOUTENbHLIM MaTepuan, U3 Hero rotoBsAT
yaobpeHus aonga nonen; ncnonb3yeTcs B XONOAUITbHbIX YCTaHOBKaX.

Nopoabl cMellaHHOro NPOUCXoXAeHUA

Mo cBoeMy COCTaBy OHW SABMAKOTCA MaTepuarioM OpPraHOreHHOro, XMMU4YeCcKoro u

065IOMOYHOIr0 MPOUCXOXKAEHWS. XapaKTepHbIM NpeacTaBuTeneM sBAsSeTCa Meprenb.

25




MEPIEJIb. Tekctypa nnotHad. lNopoaa ceetnasd, ceporo upeta. CocTouT U3
MUHUCTBLIX MUHepanos (50 %) u kansbuuta (50 %). Pearupyet ¢ HCI. lNocne peak-
UMM ocTaeTcs rpsasHoe naAtHo. MonyckansHasa nopopa. MnotHocTe 1,9-2,5 r/emd,
NPOYHOCTb NAOTHbLIX pa3HoBMAHoCTen gocturaeT 60 Mla.

O1nunumtenvHble npusHaku. MNnoTHoe, 3emnucToe cTpoeHue, peakuma ¢ HCI,
3anax rmuvHsbl.

[MpumeHeHune. Ncnonb3yeTcs B LEMEHTHOW NPOMbILLNIEHHOCTU U Kak yaobpeHue
B CEJIbCKOM XO3SINCTBE.

NabopartopHasn paboTa Ne 4
MeTamopduuyeckue ropHbie nopoabl

MeTamopduyeckne nopoabl obpasytoTcs Ha rnybuHe B pesynbTaTe nepekpu-
cTannmMsaumMm marmaTU4ecKMX U 0CafoMHbIX Nopoa nopd AeVCTBUEM BbICOKUX TEM-
nepaTtyp 1 6onbluMx AaBneHWi, a Takke Nog BIUSHUEM BHeApeHUst Marmbl. MeTa-
Mopduyeckme nopoabl MO BHELIHEMY BWOY W YCIOBUSIM 3aneraHusi 3aHUmaroT
MPOMEXYTOYHOE MOSIOXKEHNE MeXOy MarMaTu4eckUmMuM U OCafoYHbIMWU MOpoAaMMU.
Mo MWUHepanormyeckomy coctaBy OHM Bnvke K MarMaTud4eckumM Nopoaam.

Tabnuua 2.4 — Popma onncaHmss metamopdmyeCcKnx Nnopos,

MuHepa [Mpynna no
Hassa- P Ncxon- |Popma Py
e Ctpyk-| Tekc | normye- |Okpac- Has 3ane- NHX.-reon. | MNpakTnyeckoe
nopozbl Typa | Typa CKUH Ka nopona | ranus Knaccu- | npuMeHeHune
P cocTaB P domkaumnm
O6nMuoBOYH
3epHu-| Mac- | KanbuuT, | CBet- | M3BecT- | lMna- "
Mpamop P LT, CkanbH. | aekopaTus.
cTasd |cuBHasi| gonoMuTt | nas HAKU CTbl MaTep

[HEWC. CtpykTypa cnaHueBaTo-KpucTannmnyeckas. TekcTypa nonocyatasi, Yto
00yCnoBfeHO NUHENHbIM PacnofoXXeHUEM YelwyeK Crogbl U POroBOn OOMaHKW.
bornee wunpokme n cBeTrnble NOMOCHI CIOXEHbl KBapueM W MofeBbIMU LUnaTamu.
Okpacka cepas, 3eneHosatas. MnoTHocTb 2,4-2,8 r/cm®, npovHocTb 80—-180 MMa.
lMopopa ckanbHag.

O1nuyunTencHble NpusHakn. MHENC o4eHb HaNOMWHAET rPaHUT, OTNu4yaeTcsa OT
Hero CTpPOEHWEeM: y FHerca OHO 3epHUCTO-CMaHuUeBaToe, y rpaHnuTa — 3epHUCTOe.
ObpasyeTtca npn metTamopmsaumm N3BEPXKEHHbLIX NOPOA (FPaHUT, CUEHUT, ONOPUT).
dopma 3aneraHus — rnybuHHas.

[MpumeHeHne. Vicnonb3yeTcsa ANa N3roToBrneHns WebHs, nnuT.

[MNHNCTLIA CNAHELL. CTpykTypa NOMHOKpUCTaNnuyeckasi, TekcTypa Cras-
uesaTas. Okpacka TeMHo-cepas, YepHast. COCTOMT M3 TOHKUX TIMHUCTbIX YacTul, C
NpUMecCHI0 MblfieBaTbIX YacTul, KBapua, xropuTa, crnogbl. Ecnv Ha Hero gblwaTb,
nsgaeT 3eMnucTbin 3anax. Popma 3aneraHma — nnactol. [lonyckanbHasa nopoaa.

OTnuunTenbHble NpuU3HakW. XapakTepHbl CriaHueBaToe CTPOeHue, Tycknasi no-
BEPXHOCTb CMaHUeBaTOCTK, 3anax rMuHbI.

[MpumeHeHue. Mcnonb3yeTcs Kak KpoBerlbHbIM MaTepuan, B pas3Merib4eHHOM
B/AE — B NPOM3BOACTBE NIMHONEYMOB.

XJIOPUTOBbIN CNAHELL. CTpykTypa KpucTannudeckasi, TeKCTypa craHueBa-
Tass. CoCcTouT 13 XrnopuTta ¢ NPUMEChLID MarHeTuTa, poroBon obmaHku. NMopoaa 3e-
NIeHOBaTOro LBeTa pasfnnyHbiX OTTEHKOB. McxogHada nopoga — xnoput. 3aneraeT B
Buae nnactos. CkanbHas nopoaa.
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O1nununtencHble NpusHaky. CnaHueBaToe CTPOEeHWe, coaepXaHme xnopuTa.

[MpumeHeHne. McrnonbdyeTca ans nonyyvyeHnsa Tensio- U 3nNeKTPon3onALMOHHbIX
NnnuT.

TANNIbKOBbIV CINAHELL. CTpykTypa KpucTannuyeckasi, Yeluyiyatas. Tekctypa
cnaHueBartada. CocTouT 13 Tanbka, cnoabl, kBapua. Okpacka cBeTnasi. 3aneraeTt B
Buae nnactoB. CkanbHaa nopoaa.

OT1nuyntencHbIM NpusHaku. CnaHueBaToe CTPOeHWe, cogepXaHue Tanbka.

[MpumeHeHne. TanbkoBble cnaHubl HAXOAAT NPUMEHEHME B KAYEeCTBE Cbipbs AJ1S
NPON3BOACTBA OrHEYNoOpOB, KepaMunkn, B BymaxkHon 1 napdroMepHOn NPOMbILLSIEH-
HOCTW.

MPAMOP. CTpykTypa 3epHuUcTasi, TEKCTypa nnoTtHas, maccmBHas. ObpasyeTcs
B pe3ynbTate MeTamopdu3aunmn N3BeCTHAKOB, 4OSIOMUTOB. LIBeT cambli pa3HOo6-
pasHbIn — 6enbIv, PO30BbIN, XENTbIN, cepbln, ronlyboin. 3aneraeTt B BUAE NNacToB.
CkanbHasa nopoga. MnotHoctb 2,6-2,8 r/cm3. MpoyHocTe 50—120 MMa. Jlerko noa-
Aaetca obpaboTke.

O1nuynTencHble NpusHakh. 3epHUCTOe CTPOEHUe, coaepXaHue Kanbuurta, pe-
akuyma ¢ HCI.

[MpumeHeHne. Mpamop — npekpacHbIn 065IMLOBOYHbIN, OEKOPATUBHbIA U CKYIb-
NTYPHbIA MaTepuan.

KBAPLINT. CtpykTypa 3epHucTas. TekcTypa nnotHasa, maccuBHas. ObpasyeTcs
npyn meTamopdursaunmn necyaHmkoB. CoctomT 13 kBapua. Okpacka po3oBas, cepas,
xenTosaras. MNnotHocTb 2,8-3,0 r/cm®, npoYHocTb 120-260 MIMa. 3aneraet B Buae
nnactos. CkanbHas nopoaa

OtnununtensHble NpusHakn. 3epHUCTOE CTpoeHue, copepXaHue keBapua, 60sb-
lasi TBepAOCTb. KBapumT no BHELWIHEMY BUOY HAanoMMHaeT Mpamop, HO He BCKMNaeT
c HCI.

[MpumeHeHne. Cpean ropHbIX NOPOA KBApUUTY HET paBHbIX MO LOSITOBEYHOCTH.
OTNUYHBIN 0BNNLOBOYHLIN MaTepuan.

3 FTEOJIOT'MYECKUE KOJIOHKU

[eonornyeckass KomnoHka rnpeacTaBnseT cobow rpadguyeckoe wmsobpaxeHue
BEPTMKaNbHOro paspe3a MEeCTHOCTU B AaHHOW Touke (ecTecTBeHHOe ObHaxeHue,
NCKyCCTBEHHaAA BblpaboTka — Wwypd, ckBaxknHa n T. 4.). [eonornyeckas KorioHka
AaeT n3obpaxeHne HopmaribHOW MocrefoBaTernibHOCTU 3aneraHnsa pasnnyHbIX no
BO3pacTy, COCTaBy M MOLLHOCTU FOpPHbIX NOPOA, MOKa3aHHbIX Ha Hen. ['eonoruye-
CKME KOJSTOHKW COCTaBRATCSA MO KoMy LWypdy UM CKBaXUHe, 3anoXeHHbIM Ha
yyacTtke. Ha ocHoBaHuM maTepuana KOMOHOK MOXHO MOCTPOUTb reoriorMyeckum
npogunb.

[ns nocTpoeHnsa KOSIOHKM HeobXooMMO UMETb creylowune OaHHble: rnybuHy
3aneraHusi, NMTONOrMYEeCKoe onNmncaHue ropHbIX MOPOA MO BbipaboTke, UX BO3pacT
(B HEKOTOPLIX Cry4asax U reHesuc), u abCoNTHYD OTMETKY MOBEPXHOCTU YCTbS
BblpaboTKM.

dopma reonormyeckon KONOHKN NpUBeAEHbl Ha pUCyHKe 1, AaHHble Anda ee no-
CTpoeHus — B Tabnmue A1 npunoxeHna A, npumep reosiorm4eckon KONMoHKU npuse-
AEH Ha pUCYHKe 2.
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NNa6opartopHas pabota Ne 5
MocTpoeHne reonornyeckon KONMOHKMU

Lenb pa6oTtbl

[MprobpecTn HaBblkM B NOCTPOEHUN FEONIOrMYECKON KOMOHKM MO AaHHbIM BypeHust

CKBaXWH.
Y4yeOHbIN MaTepuan ans onpegerieHns ropHbIX nopoa
1. MunnumeTtpoBas 6ymara (doopmat A4).
2. lNpocTon n uBeTHble KapaHaalun, NacTuK.
MeToauka BbInonHeHUs paboTbl

1. BbluepunatoTca HeobxoamMmble ASsi MOCTPOEHMS KONOHKN CTONOLUbI:

1 — rmny6buHa;

2 — HOMep cros;

3 — BO3pacT nopoga;

4 — MOLLHOCTb CIos;

5 — abcontoTHasa oTMeTKa NogoLBbI Cros;

6 — KONOHKA;

7 —abcontoTHas OTMeTKa YPOBHEN NOA3EMHbIX BOL;

8 —onuncaHue nopoa.

MabapuTHble pasmepbl reosIorM4eCcKon KONOHKM NO FOPU3OHTaNnn NpuUBoOAATCA Ha
pUCyHKke 1.
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PucyHok 1 — NabapumHbie pa3mMepbl 2€0/102U4€CKOU KOJTOHKU 6ypoeoll CK8aXUHbI

2. [No gaHHbIM BapuaHTa 3afaHus CBepXy KOSIOHKM 3anmncbiBaeTCsl OTMETKa YCTbA
N paccYMTbIBaeTCHA OTMETKa 3ab0s Kak pa3HOCTb MEXAy OTMETKOW YCTbSA CKBaXKMHbI U
rnyGuHom ckBaxuHbl. MNprHMMaeTca BepTuKanbHbIM MacliTab. B ctonbue 1 HaHocuTCS
rnybuHa B NpMHATOM MacwiTabe wkanbl.

3. Ha wkane rmybuH oTMe4yaeTcs MOLWHOCTb (TOSLWMHA) NepBOro Criost U NpoBo-
AUTCA TOHKasi ropmsoHTanbHas NUHUA. [OpuU3OHTanbHas NUHUA He nepecekaeT
CKBaXnHy B cTonbue 6 n ctonbue 7.

4. B ctonbuax 2, 3, 4 no AaHHLIM ONUcaHUs OypOBOKM CKBaXXMHbl yKa3blBaeTCs
HOMep Criod, BO3pacT NOpoAbl U MOLLHOCTb Crosi COOTBETCTBEHHO.

5. BoicuntbiBaetTcs abcontoTHas OTMeTKa NoAoLwBbl (HM3a) cnosi, Kotopasl paB-
Ha Pa3HOCTM OTMETKM YCTbSl CKBa)XMHbl U MOLLHOCTU crios. YucrnoBoe 3HaveHue
abConTHON OTMETKN NOAOLLBLI CII0S1 3anncbiBaeTCca BHU3Y Crosi B ctonbue 5.
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6. B ueHTpanbHOM 4YacTn ctonbua 6 YCrOBHO Bbl4EPYMBAETCSH CKBaXWHa, a
ocTasibHas 4YacTb 3alUTPUXOBLIBAETCA B COOTBETCTBUM C 0OO3HAYEHUAMU OAHHbIX
nopo4d M OKpaluMBaeTCsl LBETOM, COOTBETCTBYIOLWMM BO3pacTy AaHHOW MnopoAabl
(pucyHok A1).

7. AHanorMyHo NPoOn3BOAUTCS NOCTPOEHME M ONMMCaHMe BTOPOro M nocrenyto-
LLINX CITIOEB NOpPOAbl.

8. B ctonbey 7 3aHOCATCS OTMETKM NOA3EMHbIX BOA. YPOBHM MNOA3EMHbIX BOA,
NoKa3blBalOTCA rpadunyeckm (FOPU3OHTbI 3aTyLIEBLIBAIOTCA CUHUM WA rOfy6biM
LiIBETOM) B CKBaXXMHe (LeHTparnbHas Yactb cTonbua 6).

9. B ctonbue 8 npuBoautcs onucaHne nopodbl. MNpumep NOCTPOEHUs reosnoru-
YECKOM KONOHKN BOYpOBOM CKBaXKMHbI MO MCXOOHbLIM AaHHbIM NOKa3aH Ha PUCYHKe 2.

[Mepen Tem Kak nepenTun K rpapnuyeckomMy nOCTPOEHMUIO reosIorMY4ecKOn KONMOHKN,
Heobxoanmo caenaTb creayoLume pacyeThbl.

1. MogcumTaTh MOLHOCTb KaXKAoro crios:

—cnon Ne 1 (5,5 m);

—cnon Ne 2 (20,4 — 5,5 = 14,9 m);

—cnon Ne 3 (38,8 — 20,4 = 18,4 m);

—cnon Ne 4 (78,6 — 38,8 = 39,8 m);

—cnon Ne 5 (82,9 — 78,6 = 4,3 m);

—cnon Ne 6 (85,9 — 82,9 = 3,0 m).

CyMMa nonyYeHHbIX MOLLHOCTEN CNoeB AOMKHA paBHATLCA rNyOunHe 3aneraHus
NoOoLWBbI NOCNEeHEro Cros.

MpoBepsiem: 5,5+ 14,9 + 18,4 + 39,8 + 4,3 + 3,0 = 85,9 m.

MowHocTb 1-ro cnos pasHa rnybuHe 3aneraHns ero NOAOLLBbI.

MOLLHOCTb OCTanbHbIX CITOEB PACCYUTLIBAETCS KaK pa3HOCTb Mexay rnybrnHamm
3aneraHus NOAOLWBbLI NOCHeayLWero 1 npeablayLwero crioes.

2. NoacunTtaTb abCOMOTHYO OTMETKY NOAOLLBbI KaX40ro Crios:

—cnon Ne 1 (140,1 — 5,5 = 134,6 m);

—cnon Ne 2 (140,1 - 20,4 = 119,7 m);

—cnown Ne 3 (140,1 — 38,8 = 101,3 m);

—cnon Ne 4 (140,1 — 78,6 = 61,5 m);

—cnon Ne 5 (140,1 - 82,9 = 57,2 m);

—cnon Ne 6 (140,1 — 85,9 = 54,2 m).

3. ABcontoTHast oTMeTKa NOAOLUBbI CIIOSI PACCUYMTLIBAETCH Kak pa3HOCTb Mexay
abConTHON OTMETKOWM YCTbS CKBaXMHbI (YNCNO, CTosILEE No4 HOMEPOM CKBaXKK-
Hbl, B NEPBOM CTONOLE MCXOAHbLIX AAHHbIX) U FNYOMHOWN 3aneraHus NogoLBbl AaH-
Horo cnosi. lNoacunTaTb abCOMOTHYD OTMETKY YPOBHSI FPYHTOBLIX BOA KaXKaoro
ropu3oHTa:

— 1-1 ropusoHT nosismswmnincsa:  140,1 — 1,5 =138,6 m,

yctaHosuBLmincsa: 140,1 - 1,7 = 138,4 wm;

P

— 2-N ropu3oHT nosiemswmnincsa:  140,1 — 82,9 = 57,2 m,
YCTaHOBUBLUUICS;

— 3-1 TOPU3OHT: NosIBUBLLUINCA,
YCTaHOBUBLLUMUICA.

AbconoTHasa oTMeTKa YPOBHS MPYHTOBbLIX BOJ PacCYUTbIBAETCS Kak pasHOCTb
Mexgy abCconoTHOM OTMETKOM YCTbSl CKBaXXWHbl (YMCNO, CTosLee Nnog HOMepom
CKBaXWHbl, B NepBOoM CTonbue WCXOAHbIX AaHHbIX) U MyOMHON MNOABUBLLENOCS
(ycTaHoBumBLLErOCS) YPOBHA BOAbl. 3HayeHne — 1,5 M Hag yCTbeM O3HauyaeT, YTo
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ObISIM BCKPbIThI HANOPHbIE BOAbI, KOTOPbIE UMEIKT NOSTIOXUTESbHBIN Nbe3oMeTpuYye-
CKUN YPOBEHb Haf YCTbEM CKBaXXWHbI, 3TOT HaMNop ykasblBaeTCs HenocpenCTBEHHO
Ha reonorn4eckon KosioHke. MacwwTtab reonorm4eckon KoNoHkn npuHumaem 1:200.
AbcontoTHaa OTMeTKa YCTbSl CKBaXKMHbI (TOYKa nepeceveHnss CTBOMa CKBaXKWMHbI C
noBepxHOCTbiO 3emnun) pasBHa +140,1 m. ABcontoTHasi oTMeTKka 3ab0si CKBaXKMHbI
paBHa +54,2 m (rnybuHa 3aneraHusi NoAoLWBLI nocnegHero cnos). Npumep noctpo-
€HU1S reoNNorMYeCcKom KOSTOHKM NOKa3aH Ha PUCYHKe 2.

AbBcomornan ormerka yores — 1401 m
ABComoTIas oTMeTKa 3atoR — 542 m M 1:200
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PucyHok 2 — lMpumep 2eos102u4ecKoli KO/TOHKU 6ypoeoll CK8aXUHbI
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Tabnuua A1 — OnucaHne 6ypoBbIX CKBaXKMH

NPUNOXEHUE A

Homep mybuHa |nybuHa 3aneraHus
CKBXWHbI U |, Bos- 3anera- | YpOBHd BOAbl, M
omep
abcontoTHas crosi | PacT OnucaHue ropHbIX nopog HUA no- yCTaHo-
oTMeTKa TONWM NoaoLWBbI | SIBUB-
BMBLLErocs
yCTbsl, M cnos, M |Lwerocs
1 2 3 4 5 6 7
1 1 aQs |Cynecb cepas
102,1 3aTtopcoBaHHasg 2,0 0,8 0,3
2 aQs |Mn cepbli C opraHnyecknmm
ocTaTkamu 5,9
3 aQsz |[Mecok menkun 10,1
4 aQsz |[Mecok cpegHui 11,7
5 C1 |/3BeCTHSAK TpeLumnHoBaTbIn 25,0
2 1 aQs |Cynecb cepas 6,0 50 50
106,2 2 aQs |[Necok menkumn 14,0
3 aQsz |lNecok cpegHui 19,0
4 C1 |/3BecTHSK TpeLwmHoBaThIN 34,9
5 Dz |AprvnnuT cepbii 58,7 58,7 12,2
6 yPR |['paHuT TpewmnHoBaTbIN 65,0 Had YCTbeM
3 1 deQs |Cynecb cepas 2,2 0,8 0,6
141,3 2 Cs |nuHa yepHasa nnoTHas 8,8
3 C1 |/3BeCTHSIK TpeLWMHOBaTLIN 69,8 40,1 40,7
4 Dz |AprvnnuT cepbii 89,3 89,3 22,6
5 yPR |['panuT BbIBETPENDIN 92,0
4 1 deQs |Cynecb cepas
144,4 3aTtopdgoBaHHas 3,1 0,6 0,0
2 Csz |[MnHa yepHaqa nnoTHasa 11,3
3 C1 |M3BECTHSAK TpellnHoBaTbIN 72,8 45,0 45,6
4 Dz |AprvnnuT cepbin 97,999,6| 97,9 25,8
5 VPR |['paHuT TpewmnHoBaTLIN
5 1 eQs |Cynecb cepas
144.6 3aTtopdgoBaHHas 3,5 0,4 0,0
2 Cs |nMuHa yepHasa nnoTHas 12,1
3 C1 |MN3BeCTHSIK TpeLMHOBaTLIN 73,2 46,2 46,8
4 Ds |AprvnnuT cepbin 94,9 94,9 26,1
5 VPR |['paHuUT TpewmnHoBaThIN 97,4
6 1 aQz |CyrnnHoK 6ypbi NAOTHbIN 4,7
116,7 2 aQz |Cynecb xentas 13,9
3 aQs |[[Mecok cpeaHen KpynHOCTH 20,8
4 C1 |M3BeCTHSIK TpeLMHOBaTLIN 454
5 D3z |AprvnnuT cepbin 65,2 62,2 1,3
6 YPR |['paHuT TpewunHoBaTbIn 67,0
7 1 aQs |[[Mecok menkun ¢ rnbidamm
101,12 N3BECTHSKa 3,8 19 1,5
2 aQs |[[Mecok cpegHen KpynHOCTH 5,3
3 fQlz |[Necok KpynHbIN KBapLEBLIN 6,4
4 C1 |/3BeCTHSIK TpeLMHOBaThbIN 29,6
5 Dz [Aprvnnut cepbin 65,2 65,2 16,5
6 YPR |['paHuUT TpewmnHoBaThIN 70,0 Haj YyCTbeM
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MpoponmkeHne Tabnuubl A1

1 2 3 4 5 6 7
8 Cnow nbaa v Boabl 49
94,6 1 aQs |[Mecok menkun 5,1 Han
2 aQas |lNecok cpenHen KpynHOCTH 14,6 yCTbeMm
3 fQl |[Mecok kpynHbIn 25,0
4 Dz |AprvnnuT cepbin 44,6 48,0 19,8
5 YPR |['paHuT TpewmnHoBaTbIN 48,0 Had YCTbeM
9 Cnown nbaa v Boabl 1,9
98,2 1 aQs |[Necok menkumn 8,7 Hag
2 aQs |[Necok KpynHbIV € rpaBvemM 10,7 |ycTbem
3 aQsz |[Mecok cpeaHen KpynHOCTH 17,1
4 fQ1 |Mecok KpynHbI 22,3
5 C1 |M3BECTHSK TpeLlunHoBaTbIN 27,0 38,8
6 Dz |AprvnnuT cepbin 38,8 15,1
7 YPR |[paHnT TpelwmnHoBaTbIn Had yCTbeM
BbIBETPENbLIN 46,0
10 Cnou nbaa v Boabl 2,6
96,9 1 aQs |[Necok menkumn 12,020,1| Hapg
2 aQas |Mecok cpegHen kpynHocTn | 33,6 35,0 | ycTbeMm
3 fQ1 |Mecok kKpynHbIN
4 D3z |Aprvnnut cepbin
11 1 aQs |Cynecb bypas pbixnas 5,8 4,1 4,6
105,0 2 aQs |lNecok menkuin KkBapLEBbLIN 14,3
3 aQs |[[Mecok cpegHen KpynHOCTH 24,6
4 fQ1 |Mecok KpynHbIn 32,5
5 C1 |M3BECTHSAK TpelunHoBaTbIn 33,9
6 Ds |Aprvunnut cepbin 52,2 52,2 7,8
7 YPR |[paHnT TpelumnHoBaTbIn Hag yCTbeM
BbIBETPESbIN 61,0
12 1 aQs |Cynecb bypas pbixnas 7,2 4,9 5,5
106,0 2 aQas |Mecok menkun 14,7
3 aQs |[[Mecok cpegHen KpynHOCTH 26,0
4 fQ1 |Mecok KpynHbIv 32,6
5 C1 |M3BECTHSAK TpeLunHoBaTbIN 34,8
6 Dz |Aprvnnut cepbin 61,6 61,6 9,4
7 VPR |['paHunT TpewmnHoBaTLIN 66,0 Hag yCTbeM
13 1 pQs |LLebeHb n3BecTHsKa C
107,9 CYITMHUCTbIM 3arosHUTENEM 2,3 9,6 5,5
2 aQsz |CyrnnHok 6ypbin 9,6
3 aQs |[[Mecok cpeaHen KpynHOCTH 28,3
4 fQ1 |Mecok kpynHbIN kBapueBbin | 42,0
5 D3z |[Aprvnnut cepbin 56,0 56,0 5,7
6 YPR |['paHuUT TpewmnHoBaThIN 59,0 Ha YCTbeM
14 1 pQs |LWebeHb n3BecTHSAKa C
106,6 CYIMNHUCTbLIM 3anoSTHUTENEM 2,3
2 aQa |lecok menkumn 12,8 4.6 51
3 aQs |[[Mecok cpegHen KpynHOCTH 25,9
4 fQ1 |lecok kpynHbIN C rpaBuemM 41,5
5 Ds |AprvunnuT cepbin 454 45,4 4,1
6 YPR |['paHuUT TpewmnHoBaThIN 52,0 Haj YyCTbeM
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MpoponmkeHne Tabnuubl A1

1 2 3 4 5 6 7
15 1 aQsz |CyrnunHok Bypblivi 51
116,5 2 aQsz |Cynecb xenTas 11,9
3 aQs |l[lecok cpenHen KpynHOCTU 35,2 14,8 15,2
4 fQ1 |[Necok KpynHbIv C rpaBmemM 48,3
5 Ds |[Aprvunnut cepbin 53,7 53,7 4,6
6 yYPR |['paHuT BbIBETPENDIN 58,0
16 1 aQsz |CyrnnHok 6ypblIvi NIIOTHbIN 6,3
115,6 2 aQs |Cynecb xentas 13,535,7| 14,1 14,5
3 aQsz |Mecok cpeaHen kpynHocth | 48,0 50,2
4 fQ1 |[Necok KpynHbIf € rpaBmemM
5 D3z |Aprvnnut cepbin
17 1 aQsz |CyrnnHok BypbIvi MNOTHBIN 10,4
112,8 2 aQs |l[lecok cpenHen KpynHOCTU 32,0 10,9 11,4
3 fQ1 |[ecok KpynHbI C rpaBvemM
N ranibKown 47,9
4 D3z |[Aprvnnut cepbin 64,6 64,6 1,4
5 YPR |['paHuT TpewmnHoBaTbIN 70,0 Had YCTbeM
18 1 aQsz |CyrnnHok Bypbliv MNAOTHBLIN 10,5
116,2 2 aQs |l[lecok cpenHen KpynHOCTU 26,3 11,7 12,2
3 fQ1 |[Necok KpynHbIv kBapueBbin | 42,4
4 C1 |M3BECTHSAK TpelunHoBaTbIn 447
5 Ds  |Aprvunnut cepbin 51,8
19 1 aQsz |CyrnnHok BypbIv MNOTHBLIN 54
117,1 2 aQsz |Cynechb xenTas 12,6
3 aQs |l[Necok cpegHen KpynHOCTH 34,7 14,1 14,6
4 fQ1 |Mecok KpynHbI 43,3
5 C1 |M3BECTHSK TpeLunMHOBaTbIN 46,1
6 Ds |Aprvunnut cepbin 55,3 55,3 3,9
7 YPR |['paHuUT TpewmnHOoBaTLIN 60,0
20 1 aQsz |CyrnnHok 6ypbin 8,1
116,0 2 aQsz |Cynechb xenTas 14,9 13,2 13,8
3 aQs |l[Necok cpegHen KpynHOCTH 32,8
4 fQ1 |Mecok kpynHbIn 38,1
5 C1 |M3BECTHSIK TpeLLUNHOBATbIN 44,6
6 Dz |AprvnnuT cepbin 62,2 62,2 2,5
7 YPR |['paHuT TpewmnHoBaTbIN 70,0
21 1 aQz |CyrnnHok 6ypbii nnosaTbIn 4,4
1145 2 aQsz |Cynechb xenTas 13,2 11,8 11,9
3 aQs |[[Mecok cpegHen KpynHOCTH 32,2
4 fQ1 |[ecok KpynHbIV C rpaBvem 38,1
5 C1 |M3BECTHSIK TpeLUNHOBATbIN 45,5
6 D3z |[Aprvnnut cepbin 67,3 67,3 0,2
7 yYPR |['paHuT TpewmnHoBaTbIN 76,0
22 1 dQs |CyrnmHOK cepbliii Co LwebHem 1,6
118,6 N3BECTHSAKa
2 aQsz |CyrnnHok BypbIvi NAOTHLIN 6,2
3 Ci1 |/3BecCTHAK TpelumHoBaTbIn 47,1 11,8 12,2
4 D3z |AprvnnuT cepbin 93,4 93,4 11,3
5 YPR [['paHnT KpynHoKpuctannu-
YeCKnK 95,0
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OxkoH4vyaHue Tabnuubl A1

1 3 4 5 6 7

23 dQs (Mecok nbineBaThbIN 1,2
118,4 aQsz |CyrnnHok BypblIvi MNOTHBIN 8,3
aQz |Cynechb xenTas 14,6 10,9 11,3
aQs |l[lecok cpegHen KpynHOCTU 18,9

C1 |MN3BeCTHSK TpellnHoBaTbIn 47,1

Dz |Aprvnnut cepbin 57,4 57,4 2,7

YPR |['paHuT TpewmHoBaTbIN 62,0

RPINO O WNEREIN

24 edQ4 |Cynecb cepas
144,3 3aTtopdgoBaHHas 2,6 0,4 0,6
Csz |nuHa yepHasa nnoTHas 11,9
C1 |MN3BeCTHSK TpelunHoBaTbIN 73,0 45,8 45,5
Ds |[Aprvunnut cepbin 94,5 94,5 29,1

RO WN

VPR |['paHuUT TpewmnHoBaTLIN 99,0
25 dQs |Cynecb cepas co webHem
129,2 N3BECTHSKa 2,5
2 C:1 |M3BecCTHSIK 3akapCTOBaHHbIN 58,5 30,3 30,0
3 Dz |AprvnnuT cepbii 72,4 72,4 13,0
4 VPR |['paHuT BbIBETPENLIN 75,0
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PucyHok A 1 — Obwass cmpamuzpaghuveckas wkana
(no daHHbIM MexxeedomMcmeeHHO20 cmpamuzpaghudecko20 Komumema
Poccutickol ®edepayuu, 2019 2.)
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YyebHoe nsgaHue

Cocmasumenu:
Ledok Bnaoumup Hukonaesuy4
Heselikoe AnekcaHOp Hukonaesuy

METOOANYECKME YKASAHUA
K nabopatopHbIM paboTam no agucuuninvHam

«HXeHepHaAa reonorus U rmaporeosiorus»,
«"eonornsa, MexaHuKa rpyHToB,
OCHOBaHUA U (pyHOAAMEHTbI»
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u 7-07-0732-02 UHxxeHepHble cemu, obopydosaHue 30aHul
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U oxpaHa 800HbIX pecypcos8y)
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