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YACTDb I. METOAUKA U3YUYEHUSA KYPCA
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2. IPOTPAMMA KYPCA «OBILAS T'EOJIOT USI»
2.1. BBEJEHME. OBIIIUE CBEJJEHN S O 3EMJIE

I'eomorus xak Hayka c onpezesieHreM 00BEeKTa U IMpeIMeTa €€ U3ydeHUs, a
Takke e€ MecTa U POJIM B CTPYKTYpE €CTeCTBEHHOHAYYHBIX AUCHUIUINH. [lenu
A 33Jaud,  CTOSIIIME  TepeJl  COBPEMEHHBIMH  JIUCHUIUIMHAPHBIMU
HampaBJIeHUsIMU B reojiorud. CpaBHUTENbHbIE TapaMeTpUUEcKue |
KaueCTBEHHbIE XapaKTEPUCTUKHU 3€MJIM KaK IIAHEThI U IJIaHET 3eMHOMN TPYIIIbI
ConneyHoit  cuctembl. CBeleHUST UM XapaKTEPUCTHKH, OTPAKAIOLIUE
0005I04eYHOE CTpPOCHHE 3eMJIM B IICJIOM, a TaKKe XHMHUYECKHH COCTaB H



(da3zoBoe COCTOSHHE BemecTBa O00ONOYeKk C Hauboiee JIeTalbHOU
XapaKTepUCTUKON  CTpoeHHMs U cocTaBa 3eMHOIl  kopbel. IlomsTue
«T€OXPOHOJIOTHS» U COJIEP)KAHUE COOTBETCTBYIOIINX METOJOB aOCOJIOTHOU M
OTHOCHUTEJIBHOU T'€0XPOHOJIOTHH.

Beenenmne. I'eomorms, ee mpenMmer, 3ajadd, pasfeidbl U METOABI
uccnenoBanud. CBs3p TeOJOTMHM € APYrMMU HaykamMu. OCHOBHBIE 3Tambl
Pa3BUTHSI FEOJIOTHU.

3emass B MwupoBom mpocrpancTBe. KoCMOrOHHYECKHE THIIOTE3HI.
ConHue kak oxHa w3 3Be3x ramakTuku. CoJHEYHas CHCTEMa, €€ CTPOCHHE,
IUTAHETHI ¥ UX CITyTHHKH, TIOSIC aCTEPOHIOB, KOMETHI, METEOPHUTHI. MecTo
3emmmn cpenn 1maHer ConHEWHOW cucTeMbl. [DmaHeTsl 3eMHON TPYIIBL:
Mepkypuii, Benepa, 3emiiss, Mapc - U uX CpaBHUTENIBHBIE XaPAKTEPHUCTUKHU.
JlyHa u ee «reonoruueckas» XapakTepUCTHKA.

®opma, pasmepel U cTpoeHue 3emnn. Dopma 3eMiH: AIUIMIICOUT
BpaleHus, reous. Pasmeps! 3emnu: 3KBATOPUAJIbHBIN U NOJISIPHBII
panmuychl, MOJSpHOE CXKaThe, Iuolanb, o0beM, Macca. [ uncorpaduyeckas
kpuBas. Baemnue reocdepst 3emim: atMmocdepa, ruapocdepa, ouochepa,
Hooc(epa. BHyTpeHHee cTpoeHue 3eMiM, METOJIbl M3YYEHHsI BHYTPEHHEro
cTpoeHus: 3eMiu. 3eMHas Kopa, MaHTHS U SAOpO 3eMid, CelCMUYecKue
paszensl  MEpBOrO TOPSIKA, BBIACTIEMbIC NP HU3YYEHHH BHYTPEHHETO
ctpoenus 3emin. JIutocdepa, acteHocdepa, TekToHOCHEpPA.

Tepmonnnammueckue ycious 3emnu. [LIoTHOCTP W JaBieHHe.
YckopeHue CWIIbl  TSKECTH W MarHeTu3M. TemoBoM pexuM 3emild.
W3menenne Ttemmepartypel ¢ TioyOuMHOH. ['eoTepmMuueckuil TpagueHT U
reoTepMHuUecKasl CTyIIeHb. ATperaTHoe COCTOsIHME BemecTBa 3emiun. CpenHuit
XMUMHUYECKHH COCTaB 3eMIIH.

BemiecTBeHHBIN cocTaB 3eMHON KOpbl. XMMUYECKUM COCTaB 3€MHOM KOpBI.
Munepaiisl, Kiaccudukanys MUHepaIoB. [OpHbIE MOPOJBI U UX TeHETHYeCKast
kimaccupukanus. MarmMaTHuecKue TOpHBIE HOPOABI M HMX KIACCHU(UKAIHS.
OcaznouHble TOpHbIE MOPOABI M HMX Kiaccuukauus. Mertamopduueckue
TOPHBIE MTOPOJIBI, THITBI M (haKTOPhI MeTaMopdu3ma.

CrpoeHue 3eMHOHM KOpbl, MaHTUU U siapa. CTpoeHHE 3E€MHOMl KOpBI.
[MoaswxHBIE TOSICA M OTHOCUTEIHHO YCTOWYMBBIC IUIOLIAM 3€MHOH KOpPBI
KOHTHHEHTOB U OKeaHa. THIbl CTpO€HMs 3€MHOI KOpBI: KOHTHHEHTAJbHBIH,
CyOKOHTHHEHTAJbHbIH, OKeaHW4YeCKui, cyOokeaHwdyeckuil. PaccioeHHOCTBH
3eMHOM Kopbl. COCTaB, CTpO€HHE M COCTOsHHUE BemlecTBa MaHTHU. CoOCTas,
CTPOEHUE U COCTOSHUE s1Ipa 3EMIIH.

T'eoxpononorus. OTHOCUTENBbHAS TEOXPOHOJIOTHSI,  METOJBI
OTHOCHUTEIIBHOW TE0XPOHOJOTHH. AOCOIIOTHAs TEOXPOHOJOTHS M METOJBI
OTIpE/IeIeHNsT BO3pPAcTa TE€OJIOTHYECKHX 00BeKkToB. I'eoxpoHOIOrMYecKas u
cTpaturpadudeckas  mkaisl. KpaTkas XapaKTepUCTHKA  TJIABHBIX
TeOXPOHOJIOTHYECKUX TOAPA3IeIICHIH.



2.2. DQHJAOI'EHHBIE TEOJMHAMMWYECKUE ITPOLIECCHI

[ToHATHS SHIOTEHHBIX W 3K30TE€HHBIX MPOLECCOB. DHIOTEHHbIE NPOIIECCHI:
MarMaTH4ecKue, TeKTOHHYECKHE, METaMOp(QHUUIECKHE - M HX IPOSBICHHUA B
BU€ CHEIM(PUUECKUX IU3BIOHKTUBHBIX M IUIMKATUBHBIX T'COJOTHYECKHX
CTPYKTYp U T€OJIOTHYECKHX Tell, HopM penbeda, THIIOB TOPHBIX TTOPOI.

I'eonunamuyeckne mpomeccbl. O030p TreoOAMHAMUYECKHX IPOIECCOB.
DHIIOTEHHBIC U 3K30T€HHBIE T€0JIOTHIECKUE ITPOIIECCHI, NCTOYHUKH X SHEPTUH
U TPUYPOUEHHOCTh K reocepam. B3amMOCBSA3b I'€OIOTHUYECKHX IIPOIECCOB.
OCHOBHBIE CIIEACTBHUS MPOSBICHHUS T'€OJIOTMIECKUX IPOLIECCOB: TEOJOTHIECKUE
CTPYKTYPBI, T€OJIOTMIECKHUE TENA, PEIbe], TOPHBIE TOPOIBL.

Marmaru3m. Marma. UHTpy3uBHBIA Marmatu3Mm. POpMbl M COCTaB
WHTPY3UBHBIX Tel. AOWCCalabHBIE HHTPY3HBHBIC Tena: OATONMUTHI, IITOKH.
I'mnabuccanbHble UHTPY3HH: JaMKH, 5KUIIBI, JAKKOJIUTHI, TUAIHPEI,
JIONOJIUTBI, (haKOJNUTBI, OUCMAaIUTBI, TapHOIMTHI, CcHUIBL [IpoucxoxneHue
Marmsl, IpUYKHEI ee nuddepenmany, pasHooopa3ue MarMaTHYeCKUX MOPOJ.
[IpaxkTryeckoe 3HaYCHUE HHTPY3UBHOTO MarMaTH3Ma.

O¢¢y3uBHbl  MarmMatuzMm  (ByakanusM). CraguuM  BYJIKaHHYECKOTO
npouecca. Knaccudukanusi ByJIKaHUYECKHMX HM3BEPKEHUH M BYJIKAHUYECKHX
ammapatoB. IIpoAayKkTsl ByJIKaHHYECKHX H3Bep)KeHHH. IlocTBylKaHWUEecKue
SBICHUS M Tponecchl. [eorpaduueckoe pacrpocTpaHEHHWE COBPEMEHHBIX
BYJIKaHOB (BYJIKaHHYECKHE T105ICa).

JlpeBHHe, HOBeiillme W COBpPeMeHHble TEeKTOHMYeCKHe IBHKEHMS,
MeTOAbI UX H3y4YeHHs. TeKTOHNYECKHE ABMXEHUS MPOIUIBIX Ie0JIOTHYECKHX
MIEpHO/IOB U METO/IBI UX yCTaHOBJIEHHs. HoBele TeKTOHNYECKHEe JIBIKCHUS
n Metoabl WX u3ydeHus. CoBpeMEHHBIC BEpTHKAJIbHBIE M TOPHU3OHTAIBHBIC
JIBMDKCHUSI, METOJIbI X (DUKCALIUH.

TexkToHMYecKHe HapyumleHusl. [OpU30HTaIBPHOE M MOHOKIMHAJIBHOE
3ajieraHye TOPHBIX MOPOJA. DJIEMEHTHI 3ajieranus. | opHBIit KoMITac.

Ckaanuatble (IJIMKATHBHBIE) HapylleHWsl. OJIEMEHTHl CKJIAJIOK.
Krnaccudukanuu ckianok: Mo xapakTepy HakJIOHa OCEBOW MOBEPXHOCTH, IO
TIOJIO)KEHHIO OCEBOW MOBEPXHOCTH M KPBUIBEB, MO (hopMe 3aMKa CKIIAJIKH, IO
COOTHOUIEHHIO BBICOTHI M IIMPHHBI, IO )OPME B TUIAHE.

Pa3pbiBHBIC (AM3BIOHKTHBHBbIC) HApyIIEHUsl. DJEMEHTHl DPa3phIBHBIX
HapymieHniH. OCHOBHBIC THITBI TEKTOHWYECKUX Pa3pBIBHBIX HapyLIeHHi: 0e3
CMeIeHHsT OJIOKOB (TPEIIUHbBI), CO CMENICHHEM OJIOKOB (COpPOCHI, B3OPOCHI,
CIBUTH, HAJBUTH, TOKPOBBI WJIN MIApbsXH). TEKTOHHMYECKHE CTPYKTYpBI:
rpabensl, TopcThl, pH(TEL. CodueTaHWs pa3pBIBHBIX HApYIIEHHH H HX
COOTHOUIEHHE CO CKJIa[4aTOCTHIO.

Meramoppusm. [lorarue o meramopdusme TOpHBIX MOpoa. DakTOpPbI
Metamoppmsma. Xapakrep Meramopduueckux mpeoOpasoBaHmiA. TwHIbI
MeTamMop(du3Ma: PETHOHAIBHBIA, JIWHAMOMETaMOP(GH3M ¥ KOHTaKTOBBIH.



Qammun  meramopdmsma. [IpakTmdeckoe 3HAUEHHE  METaMOP(PHUYECKIX
npeoOpa3oBaHUH.

CeiicMuyeckue mpoueccsl (3emiieTpsicenust). [IpyurHbBl BOSHUKHOBEHUS
3eMIJICTPSICEHUH, MX THUIBL OSHAOTCHHBIE, JK30TCHHBIE, KOCMOTCHHBIE,
TEXHOTEeHHbIC (HaBeJeHHas CEHCMUYHOCTD). Ovar 3emMieTpsiceHus, THIOLCHTP,
SMHLEHTP, IUIelcToceiicToBas 00yacTh, (GOPIIOKH U adTEepIIOKU. DHEprus,
rmyOMHa odara 3eMJIeTpSCeHMH. MeToabl M3YyYeHHs 3eMIICTPSICEHH.
Pacnpoctpanenne 3emuerpsicernii. CeiicMudeckne IMIKambl, WHTEHCUBHOCTD,
MarHutyza. PalioHnpoBaHue U IPOrHO3 3€MIIETPSICEHUH.

OO0umie 3aKOHOMEPHOCTH pPa3BUTHSA 3eMHOW KOpel. CTpyKTypHBIE
9JIeMEHTHl 3eMHOM Kopbl. Ckmamuyateie 30HBL [lmatdopmMel, MX cTpoeHHe.
I'myOnHHBIE pa3IoOMBI W TIBIO0BOE CTPOCHHE 3€MHOM KOpBI. TEKTOHHWKa aHA
MupoBoro okeana. CpeauHHOOKeaHWUYecKHe XpeOTol. PudroBbie 30HBI
Oxeannueckue iatdopmsl. [lepudeprudeckue 30Hb okeana. [1y00KoBOIHBIE
BnaauHel. OCTpPOBHBIE  AYIH, KOTJIOBHUHBI  OKpamHHbIX Moped. I
€0TEeKTOHUYECKHE TUnoTe3bl. OCHOBHBIEC ITAIIbI 9BOJIIOIINH 3eMHOM KOPBI.

2.3. DK30TI'EHHBIE TEOANMHAMMNYECKUE IMTPOLIECCHI

OK30T€HHBIE TI'EOJIOTUYECKUE MPOLECCHI:  BBIBETPUBAHHE, HOJIOBBIE,
9PO3WOHHBIE, TISIHWAIbHBEIE W  (IIIOBHOTISAIMAIBHEIE, aOpa3moHHEIE,
AKKyMYJISITUBHBIC, KapcTOBBIC, CYy((O3MOHHBIC, TPABUTAIIIOHHEIE, IIPOLECCHI
KPHOJHUTO30HBL. MEXaHM3M, 3TaIbl Pa3BUTHU, OCOOCHHOCTH PacTpOCTPaHCHHUS
1 TIPOSIBIICHUSI B BHJIE CrielnpUIecKuX GopM perbeda, THIIOB TOPHBIX MTOPOI U
OTJIOKEHUU. BrnusHue denoBeka Ha XOA MPUPOJHBIX TI€OJOTMUECKHX
MPOIIECCOB, TEXHOTCHE3.

BriBetpuBanue. [lonstue «BpiBeTprBaHuEe». DU3NYECKOE BHIBETPUBAHMUE:

TEeMIEpPATYpHOE U MeXaHUYeCcKoe. XUMHUYECKOe
BBIBETPUBAHUE:  OKHUCIIEHHE, TUApATAIs, pACTBOPEHUE, TUAPOIH3.
buoxumuueckoe BhIBeTpuBaHUE. KOpbl BHIBETpUBAaHUS - COBPEMEHHBIE U
npesare. CTpoeHue, BepTHKaNIbHAsS W I[IUPOTHAS 30HAIBHOCTH  KOP
BbIBeTpUBaHMs. HayuHoe U mpakTUYecKkoe 3HAUYE€HUE HU3Y4YEeHHsS KOp
BBIBETPUBAHMSI; 10JIE€3HBIE HCKONIAEMBIE.

l'eonornveckass JeATENFHOCTh BeTpa (J0JIOBBIC TMPOIECCHI). Y CIOBUS
MPOSIBJICHUST  JOJIOBBIX mpoleccoB. Jedumsanuss u  Koppasus. oioBas
TPAHCIOPTHUPOBKA W aKKyMYJISILHUS. DOJIOBBIE OTJIOKEHUS: MECKH, JIECCHI.
[lycTeiHM Kak 00JaCTH MaKCHMAJIBHOTO PAa3BHTHS HO0JOBBIX IIPOIIECCOB:
recyaHble, KaMEHHCTbIE, TJIMHHUCTBIE, COJIOHYaKOBble. DOpPMBI 30JI0BOTO
penbeda: OapxaHbl, Tpsnbl, AOHBL. [IpakThdeckoe 3Ha4YeHHWE W3yUCHUS
JIeATEeIbHOCTH BETpa.

T'eonorudeckast NeATEIHLHOCTh IMOBEPXHOCTHBIX TEKYYHX BHEPYCIOBBIX
BoA. IITOCKOCTHOM CKJIOHOBBIM CTOK. I'eojlornueckass JOesTEIHLHOCTH



BPEMEHHBIX PYCIIOBBIX MOTOKOB. OBpakHast 3po3us. CeneBble OTOKH.

I'eonoruyeckas nesTeIbHOCTH pek. Peunas spo3ust (JoHHAas U OOKOBast),
6azuc spo3un. [lepeHoc, akKyMyssinus. AJUTIOBUH (PyCIOBOW M TOHMEHHBIH).
CrpoeHne u (opMa peuHBIX JOJMH. DJEMEHTHl PEYHBIX JOJWH: MEaHApHI,
MOWUMBI, JeNbTHI, 3cTyapuu. POpMHUpOBaHHE M THUIIBI PEYHBIX Teppac.
ITone3Hble UCKONIaEMBbIE, CBSI3aHHBIE C AJITFOBHEM.

I'eosiornueckasi neATeIbHOCTD MOJ3eMHBIX BOA. Buabsl BoJgsl B FOPHBIX
mopojax. I HMmoTe3sl MPOHUCXOXKAEHWA MOI3EMHBIX BOJX. [ eHeTmdeckas
knaccuukanus nom3eMHbIX BoA. Kmaccudukamms mNOA3eMHBIX BOJ TI0
YCIOBUAM 3ajieraHus. Buael Boabl B TOpHBIX NOpoaax. XHMHUYECKUH COCTaB
MOJ3EMHBIX BOZ. MuHepanbHbIe BOABL. KONIEKTOpBHI IMOA3EMHBIX BOI:
OaccelfHbI, MaccCHUBBI, pe3epByapbl. VCTOYHMKM (POJHWKM) M WX THIIBL
[MpakTryeckoe 3HaUCHNE H3YyUCHHUS TTOI3EMHBIX BOJI.

KapcroBbie nponeccbl. OCHOBHBIE YCIIOBUS Pa3BUTHS U JIUTOJIOTHUECKUE
TUNBI KapcTa. [lof3eMHbIe M NOBEPXHOCTHBIE KapcToBble (hopMbl. OTI0XKEHHUS
KapCTOBBIX NIEHIEP. FI/I}IpO}II/IHaMH‘IeCKaﬁ 30HAJIbHOCTH KapCTOBBLIX BO/.

Cyddosusi. Mexanuueckas u xumuueckas cyddosus. Otanuus B
MeXaHHU3Me U OCOOCHHOCTSIX MPOSIBJICHUSL.

OmnoJ3HeBbIe mpomecchbl. OCHOBHBIC (DAKTOPhI 00Pa30BaHMs OMOJI3HEH.
THrel 10 MEXaHM3MY CKOJILKCHHUS. DJIEMEHTHI OITOJI3HEBBIX TEIl.

I'eonoruyeckasi AesiTeJIbHOCTh JieJHMKOB. OOpa3oBaHHE JICIHUKOB.
Tuner nexHuKOB. [IBIKeHne neqHUKOB. PaszpymmrensHas paboTa JIEAHUKOB.
TpaHcriopTHast M aKKyMyJISITHBHas AEATEIbHOCTb JEJHUKOB. THIBI U cOCTaB
MopeH. DmoBroOrISANHMANBHBIE (BOIHO-JIEIHUKOBBIE) W JIMMHOIIISAIMATBHBIC
(03epHO-TICTHUKOBBIE) OTIOXKEHUS M (POPMEI penbeda.

Ounenenenust B ucropun 3emian. OCHOBHBIE YETBEPTUYHBIE M JIPEBHUE
OJICACHCHUSA B HCTOPUUN 3emin. HpI/I'-II/IHBI BO3HUKHOBCHHSA TTOKPOBHBIX
OJIEICHEHU .

I'eosiornueckue mpomeccbl KPHUOJIUTO30HBI. PacmpocTpaHeHune u
MOIITHOCTH MHOTOJIETHEMEP3JIBIX TOPHBIX Topoa. HOI[SCMHBIC JIbAbI
KPHOJHUTO30HBL. KpHOTeHHBIE NpPOIECCHl: MOPO3HOE TPEeINHOOOpa3oBaHUeE,
TEPMOKAPCT, MPOLECCHl MMyYeHHs, HaJeIH, IOJUTOHAILHBIE O00pa30BaHMUAL.
CKJIOHOBBIE — TIPOLECCHI:  CONU(IIOKIMSA, KypyMbl. [log3emMHBIe  BOZIBI
KPUOJUTO30HBL:  HaJAMEP3JIOTHBIE, MEKMEP3IOTHBIE, TOJIMEP3IOTHBIE.
[IpakTryeckoe 3HAUCHUE U3YUEHHS KPHOIUTO30HBI.

I'eosiornueckas JeATEIbHOCTD 03ep. TUIBI U IPOUCXOXKIECHHE O3€PHBIX
komnoBuH. [lutanue o3ep. CoctaB o3epHOoi Bogbl. ['eosnorumueckas
nesTedbHOCTE  o3ep. OcaakoHakomeHne B o3epax. OTIOXKeHHs o03ep:
00JI0MOYHBIE, OpraHOT€HHBIE, XeMOTeHHbIe. Bomoxpanunmmia: mepepaboTka
OeperoB MW COMYTCTBYIOIIWE SIBJICHUSA. BiusHWe BOJOXpaHHUIHUII Ha
OKPY’KaIOIIYI0 TIPUPOIHYIO CPELy.

I'eonornueckas aesrenbHOCTH 0010T. [Iponcxosxxaenne 60I0T, UX THUIHI IO



MTOJIOKEHUIO OTHOCHUTENBHO 3JeMEHTOB penbeda. OTioskeHust 6omot. PaifoHs!
WHTEHCHUBHOT'O TOP(QOHAKOIIJICHUSL.

I'paBuTanmonHele mpouecchl. THNBI  TI'PaBUTAMOHHBIX  IIPOLECCOB.
[MpakThyeckass 3HAYUMOCTh W3YYEHHsS TPAaBUTAIMOHHBIX IPOIECCOB U
WH)KEHEPHBIE MEpbl OOPHObI C HUMH.

l'eonoruyeckast 1eqTeIbHOCTh MOpPEH M OKEaHOB. XMMHYECKHH COCTaB U
¢dusnyeckue XapakTepUCTUKH MOPCKOW BOJIBI: OOIIAsi COJEHOCTh, COJEBOH
COCTaB, Ta30BBIH PEXUM, TEMIEpaTypa, IaBICHHE, IUIOTHOCTb. JIBIDKEHHE
MOpPCKHX BOJA. OJJEMEHTH TOABOAHOTO penbeda OKEaHOB W MOpEH.
Pazpymmrensras pabora mops. OOpazoBaHHE OCAaIKOB B MOPSX M OKeaHaX U
NX TEHETHYECKWE THUIbl: TEPPUTEHHBIC, OPIraHOTECHHBIC, XEMOTCHHBIE,
BYJIKaHOTEHHBIC, TOJIUTCHHBIC.

Juarenes Mopckux ocaikoB. [IpeoOpazoBaHHEe OCaAKOB B OCaIOYHBIC
TOPHBIC TIOPOJBbI. HOCT[[I/IaFeHeTI/ILIeCKI/IC N3MCHCHHA OCaJOYHBIX TOPHBIX
MOPOJ: KaTareHes, MerareHes u runeprenes. [lonsatue o ganusx.

[eomoruyeckass [eATeIbHOCTh UENOBEKa M OXpaHa OKpYXKaromeH
NPUPOAHON cpenpl. Tumbl BO3ACHCTBHA UYEIOBEKAa Ha  OKPYXKAIOILYIO
IPUPOAHYIO cpely. TeXHOreHHas AeATENbHOCTh M NpeoOpa3oBaHHE 3€MHOU
KOPBKI. Bnusiaue ACATCIIBHOCTH 4Y€JIOBCKA Ha XOA HNPHUPOJHBIX I'€OJOTHYCCKUX
nponeccoB. DopMHpOBaHWE AHTPOINOTEHHBIX JAHAMA(PTOB U OTIOKECHHUM.
Bomnpocs! 0XpaHbl T€0I0THYECKOI CPEeabl.

3. PEKOMEHJAYEMAS JIUTEPATYPA
3.1. OBA3ATEJIbHAS

1. Bonpapenxko C. C. I'eonorus: yued. mocodue 1o HanpapIeHUIO
MTOJITOTOBKH AUIUIOMHPOBAHHBIX CIICIIHATIICTOB «I OpHOE AETI0» /
C. C. bounapenxko, I'. 1. IToranos, C. JI. Adanacees, B. H. JIykun. - 2-¢ u3n.,
crep. - Mocksa: M3x-8o MI'OVY, 2012. - 142 c.

2. Tansuuna H. I1. I'eonorus. Yuebunoe mocodue [Tekct]: yuebd. mocodue /
H. II. I'anstamHA. - Openbypr: OpeHOyprekuil rocyJapCTBEHHBIH YHUBEPCUTET.
- 2015. - 159 c.

3. T'amxapa H. ®. ['eonorust c ocHoBamMu reoMopdosioruu: yued. mocodue
/ H. ®. I'anmxapa [u np.]; pen. H. ®. 'amxapa. - Mocksa: MTHOPA-M, 2015. -
207 c.

4. Kupm C. K. O6mas reonorus [DneKTpOHHBIN pecypc]: yued. mocodue
st CITO / C. K. KupInr. - DIeKTpOH. TEKCTOBBIC TaHHEIE. -

Caparos: IIpodoOpazosanme, 2017. - 206 cC. - Pexum mgocryma:
http://www.iprbookshop.ru/66392.html. - 3BC «IPRbooks».
5. Koponosckwuii H. B. O6mias reonorus: y4eOHHUK /
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H. B. Koponosckuii. - M.: I3a-Bo Mock. yH-Ta, 2002. - 448 c.

6. Koponosckmuii H. B. T'eomorums: yueOHMK s CTYICHTOB BY30B,
oOyuaromuxcs mo 3kojor. crern. / H. B. Koponosckuii, H. A. Slcamanos. - M.:
Axanemus, 2012. - 448 c.

7. Jluronorus (kiaaccudukarys, METOABI UCCIIEOBaHNUS, OTIUCAHUE
0Ca/IOYHBIX MTOPOJ): yueb. mocobue / b. M. OcoBelkuii,

H. E. Monomranosa; [Tepm. Hau. ucci. yH-T. - [lepms, 2013. - 158 c.

8. Mumotmr A. I'. Teomorms: yueOHmk s OakamaBpoB / A. T.
MuntoTHH.

- 3-e mn., mepepad. u gon. - Mockga: FOpaiit, 2012. - 543 c.

9. OOmas reonorus: METOJ. yKa3. JJsl CTYACHTOB JHEBHOTO M 3a09YHOTO
otneneHnit HarpapneHus «['eomorus» (020700.62 - 6akanaspuar). U3g-e 3e,
nepepab. u gomn. // P. B. fAmenko, 1. M. Tiopuna, C. M. biunos, 1. U.
Musnbskesny, W. B. Illykosa. - [lepms: Ilepm. ya-T, 2013. -107 c.

10. Ierporpaduueckuii kogekc Poccuun. - 3-e u3m. - CII6.: BCEI'EN,
2009. - 200 c.

11. Tlerporpadus (MarmaTH4eckue, Metamopduueckue,
METacOMATUYECKUE W HMMIIAKTHBIC TOpPHBIC MOPOJbI): y4ued. mocodue / P. I
WbnamunoB, H. E. MonomranoBa, A. M. IllexupeBa; mon pen. P. T
Wo6namunoBa; [lepm. Ham. mccn. yH-T. - [lepmb, 2012. - 240 c.

12. CnoBapp TEpMHHOB W oOmOpelelieHHH 1Mo oOmed reojorud: yduel.
mocoOue st CTY. JHEB. U 3204. oTH. HanpasieHue «I eomorms» (511000
- OakamaBpuat) // . 1. MunskeBny, JI. A. bokos. - U3x. 2-e, mepepad. u
not. - [Tepms: Ilepm. roc. yH-T, 2009. - 160 c.

13. CygopoB A. K. ['eonorust ¢ 0CHOBaMH THAPOJIOTHH. Y4eOHOE TTOCOOHe
[Texct]: yued. mocobue / A. K. Cysopos. - Caukr-Iletepoypr: Ksaapo. - 2016.
-280c.

3.2. JOIIOJIHUTEJIBHAA

1. I'ozmenxwmii H. A. Kapcr / H. A. I'Bozneukuii. - M.: Mbicib, 1981.

2. Teomormueckwuii cioBapse. - T. 1, 2. - M.: Henpa, 1978.

3. T'opoynoBa K. A. B mupe kapcra u nemep / K. A. I'opoynosa, H. T.
MakcumoBu. - [Tlepmb: U3n-Bo Tom. yH-Ta, [Tepm. oTa-e, 1991.

4. TopmkoB I'. I1. O6mas reonorus / I'. I1. Topmikos, A. ®@. Skymosa. -
M.: U3n-Bo MI'Y, 1973.

5. Topnas sumuxonenus. - M., 1984.

6. Hopodeer E. A. Kynrypckas Jlensnas neuiepa: ¢oroansbom. / E. A.
Hopodees, B. C. Auapeituyk, JI. U. Beiicman. - [lepmb, [lepM. kHMXKHOE U37-
BO, 1990.

7. MakcumoBnd I'. A. OcuoBwl kapcroBenenus / H. I. MakcumoBnd. -
Iepmb, 1963. - T. 1; - 1969. - T. 2.

8. IMTasauuoB B. H. [TocoOue k 1a00paTOPHBIM 3aHATHSIM 110 KypCy OOIIei
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reosoruu / B. H. ITaBmmaoB, /1. C. Kuzesanstep, K. M. MensHUKOB 1 1p. - M.:
Henpa, 1988.

9. lrprodens I'. Munepanormueckuii cimoBaps / I'. Illtprobems, 3. X.
Hummep. [lepeBox ¢ Hem. - M.: «Hexnpay, 1987.

10. SxymoBa A. ®@. Obmias reonorusa: yaeouuk / A. @. fAxymosa, B. E.
Xawn, B. U. CnaBun. - M.: U3a-8o MI'Y, 1988.

4. JTJABOPATOPHBIE 3AHSITUS
4.1. TIOPOAOOBPA3VYIOIIME MUHEPAJIbI 1 TOPHBIE ITOPO/IbI

ITonsiTHe 0 MuHepajax, ux (QU3HUECKHE CBOMCTBA; MHHEPAIbHBIC
MHIUBHABI M arperaTbl. IlopomooOpasyromye M akIecCOpPHbIE MHHEPAIIBI.
MakpoCKOITMYECKOe ONpeeNICHNe MUHEPaIoB. XUMHYECKas KJIacCH(pHUKaIus
MHUHEPAJIOB.

[Mpocreiitas reHeTHyeckas KiaccupuKanus TOPHBIX MOPO.

OcanoyHble MOPOIbI, UX TNIaBHEWIINME MPU3HAKH: CTPYKTypa, TEKCTypa,
OKpacka u Jp.

O06510MOUHBIE TIOPOABIL: rpy6oo6somMoyHbIe (TiceduThI), IecKy,
MECUaHUKH (IICAMMUTHI), aJI€BPUTHI U aJIEBPOJIUTHL.

I'muancteie mopoas! (enuTsl). [ THHO3EMIICTRIE TOPOAB! (AJLTHTEI).

KapbonatHsle, KpeMHHEBBIC, COJNSHBIE (CynbhaTHBIC W TaJOWIHEIE),
XKeJIe3UCThIe, pocdaTHbIe, MapraHLEeBbIe TOPOABI U KayCTOOMOIUTHI.

MuHepansl 0cafloYHbIX MOPOJ: KBapl, OKCHABI XKeje3a, ralliT, CHIIbBUH,
THIIC (CEJICHUT), aHTHJIPHT, KAJBIUT (aparoHMT), JOJIOMHUT, POCHOPHT.

MarmaTuyeckne MOpPOAbI, WX KiIacCHQUKAIMsA IO  YCIOBHAM
oOpazoBanuss u cocraBy. VHTpy3uBHble u  3(GQy3UBHbIE HOPOJBI.
VYnprpakuciele (TIErMaTuT), KUCIbE (TPAaHUT, PUOJIUT, ETMATUT, OOCHINAH);
cpenHue (CHEHUT, IUOPUT); OCHOBHBIE (0a3anbT, rabOpo, IHPOKCEHUT);
yIBTPAOCHOBHbIE (AYHHT, HEPUAOTHUT, KUMOEpnT). Bynkanndeckue moposs!
(Bynkanuyeckuit Tyd, Tyhdutsl, nemsa).

MuHepaiipl MarMaTH4eCKUX HOPOJ: KBapll, MOJIEBbIE IINAThI, HedenH,
ciroTel (OMOTHT, MyCKOBHUT), OJIMBHH, aBTUT, POrOBasi OOMaHKa.

Meramoppuueckne mOpoabI, HX OCOOCHHOCTH. [lOpoaBl pa3HBIX
TEHETHYECKUX KJIAcCOB (TIMHUCTBIA ciaHen, (QWUIUT, KPUCTAUIMYECKUE
CIIaHIBl, THEWCBHI, MpaMoOp, KBapIWTHl, 3MEEBHK, XJIOPUTOBBIH ClaHel,
ampubomuT, POroBuK, ckapH). MuHepanbl MeTaMop(u3Ma: KBapll, CEPHUIIWT,
XJIOPHT, TaJlbK, CEpPIEHTHH, I'pa(UT, AKTHHOJINT, IPAHATHI.

4.2. TEOJIOTUYECKHUE KAPTBI 1 PA3ZPE3bI

O0uine cBeJeHNs 0 re0JOrHIeCKNX KapTax. MaciuTaObl KapT, YCIOBHBIE
o0Oo3HaueHus1. ['eoxpoHOIOrHYecKas mKaa.
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I'opuzonranbHoe 3ajieraHue cjoeB. [Ipu3HakKu TOPU30HTAIBHOIO
3ajeraHus CJIOeB Ha reosiorndeckoil kapre. IlocTpoeHue reosormueckoro
paspe3a IO KapTe C TOPH3OHTAIbHBIM 3ajeranueM mnopoxa. HakionHoe
3ajeraHue Ccj0eB. OJeMEeHTHl 3aleraHus cnos. [opHBI KoMmmac, ero
YCTPOMCTBO M MPUHIUI AeHCTBUSA. 3aMephl 2JIEMEHTOB 3ajleTaHus CJIOEB U HX
3aIHCh.

Cknamguatbie ¢opMbI. DIIEMEHTHl W THUNBI CKIauoK. M300pakenne
CKJIQZIOK Ha TEOJIOTMYECKOM KapTe. AHaJIuW3  KapThl, IOCTPOEHUE
T€OJIOTHIECKOTO pa3pe3a Mo KapTe co CKIaaJaTeiMu popmamu.

Pa3pbiBHbIe TEKTOHHYECKHEe HAPYLIEHHS CO CMEIICHUSAMH. DJIEMEHTHI
pa3phIBHBIX HapyLIEHMH Ha TIeO0JOrMYecKOM KapTe M paspe3ax. AHamu3

re0JIOTHUECKOM

KapThl

C pa3jiM4YHbIMH

dbopmamu

3aJICTaHuA

OCJIO’)KHCHHBIX PAa3PbIBHBIMU HAPYIICHUAMU CO CMCIICHHUCM.

5. IEPEYEHb OCHOBHbBIX TEPMHWHOB U IOHATHUHA

abuccanbHasi paBHUHA
AKTHHOJIUT aKTyaJn3M
AJUTOXTOH

aAMIUTHTY/Ia CMEIIICHUS
amM(puOoJIBI
AHTUKJIMHOPUI
APTUJUTHT
acTeHocgepa
adaHUTOBas CTPYKTYpa
OapxaH

OeNIeMHUTHI

OGOKOBast HPO3Us
OpaxuCKIaaKa
BEpIIMHA CKIIA/IKH
B30poc

BIOXKHOCTH
BHYTPEHHSISI MOpEHa
BOJIa KaNuJUIsIpHAast
BOJOOTIa4a

BOJIHBI CCHCMUYECKHUE
BbIBETPUBAHHE
rajakTHKa aBTOXTOH
a3uMyT

aneBpUT

AJUTFOBHIA

ampuodun
aHTEKIN3a

AHTPAIUT
apTEe3MaHCKHE BOJBI
actepou] 0a3aIbTOBBIN
coii 6aronut Ouochepa
OGOKCHT OpeKUHs
BJIaroéMKOCTb BHEIITHHE
000T09KH 3eMITH

BOZIa TMTPOCKOIHMYECKast
BOZIa TUICHOYHAs
BOZIOTIPOHHIAEMOCTh
BYJIKaHU3M
BBIIIE/IAYUBAHHE
racTPOIO/IBI
T€OMarHUTHBIN MosiC
AKKYMYJISILHS abpasus
aJIeBPOJIUT aJIbIHICKas
CKJIQT4aTOCTh
AQHTHKJIMHAJb aHTPOIIOTeH
apTe3uaHCKui OacceiiH
aTMocdepa 6azuc 3po3un
6e3HaropHbIE BOJIBI
0OKOBast MOpEHa
Opaxuoro sl OypsIil yroib
BJIQYKHOCTB a0COJIOTHAS
BHYTPEHHHUE 000JIOUKH
3emnu

BOJa rpaBUTallUOHHAA
BOJIOHOCHBIH TOPU30HT
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BOJIOYTIOPHBIE ITOPOJIbI
BYJIKaHOMJIBI

raburyc

reizepbl

T€OCHHKJIMHAIb

Teon

reoTepMHYecKas CTyIeHb
THpaTaImys
THIPOTEOIIOTUS
TUAPOTEPMATILHBIN
MeTaMOP(H3M TITyOUHHBII
pa3yIoM roJIOBOHOTHE
MOJITIOCKH TOPHOICHIUT
IpaBUTALIOHHAS
aQHOMaJIUsI TPYHTOBEIE
BOJIbI JAETIOBUI TMareHes
JTMHAMHUYECKasi TeOJIOTHs
JIUCITOKAIHS JOHHAS
3po3us JI0HA

JKEepIIo ByJIKaHa
3eMIIETPSICEHHEe

30HA a’panin
M30KJIMHAIbHAs CKJIaKa
M3BECTKOBBIH Ty
UHTPY3HS

KaBEPHBI

KapcT

KOJUTIOBUH

CIIOEB,



KOHEYHas MOpeHa

KOpa BBIBETPUBAHUS

Kparep

Koppasust

KpOBJIS IJ1acTa

KYyTIOJ

JIETHUKOBBIH TPOT JiecC

nmurocdepa

Marma

MaHTHs 3eMIIn

MeaH [PBI

MHHepan

MHHEPaIH3aTOPEI

MOpeHa

HaJeIb

HEOTCH

o0acTh MUTaHUS JETHUKA

reoTepMUYECKU
TpagueHT

TepUUHCKAs CKJIaI4aTOCTh

ruapocdepa THAPOIIH3

THIIOLICHTP

3eMJIETPSICEHUS

rITyOOKOBOIHBIN 5KeI00

ropHasi Iopo/ia Toprounit

CJIaHel TpaHathl Jaiika

JCHYAAIHs THAKIa3bl

JTMATPEMBI

muddepeHranis  MarMel

JpecBa

JKeJIe3HbIH METeOpUT

3aMOK CKJIaJIKH 3eMHast

KOpa 30HBI IUPKYJISALIH

KapCTOBBIX BOJI M30CTa3Hs

WIUTIOBUH MHOUIBTPALHS

kapOoOHaTH3aIUs

KayCTOOHOJUTEI KITUBaX

KOHKpEIHS KOPaIOBBIH

pud KpeMHEKHCIOPOAHBII

TETPadAp KPBIIO CKIAJKI

naBa

JIEIHUKOBBIA LIUPK

JIUKBAIYsI

JIOTIOJIUT

MarHuTHas aHOMaJIusa

MaTC€pUKOBas OTMEJIb

MEXEHb

MHOLIEH

MOOUIIU3M

MyJbJa

HaIOPHBIE BOJIBI

obcuanan

OJIMTOIIEH

TEOXPOHOJIOTHYECKast
IIKana

THIPOTAKKOIHUT

THIIepreHes

runabuccaabHbIe
TIOPOJIBI

TTyOHMHHAS 3PO3UST

rogorpad

TopeT

rpabeH

rpeisex

JenbTa

eIy

JTAIIMPOBBIE CKIIAIKH

JU3BIOHKTHBHOE

HapyIIeHue JOHHAs

MOpEHa APYMIIUH KEO0 b

3aH/IPEI

3epKaJI0 TPYHTOBBIX BOJ

UTHUMOPHUTHI

H30CEUCTHI

WHXEHEPHas! T€0JI0TUs

HUCTOpHYECKAsk TeOJIOTHS

Kappel

KJIMN (KJIUIIEH)

KOHTJIOMEpaT

KOHTAKTOBBIH

MeTamophu3M

KpUCTAJUIMYECKUH

(yHIaMEHT KCEHOJIUT

JIAKKOJIUT JICHTOYHBIE

TJIMHBI JINTOPAIb Maaphl

MaJble TIaHeTH

MAaTepHKOBBIH CKIIOH

Metamophu3m

MHOTOJICTHSISI Mep3JI0Ta

MOHOKJIMHAJIb HAJABUT

HaaAMEP3JIOTHBIE BOJbI

03Bl
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OOJIMTHI OIOJI3EHb OCh
CKJIaJIKi OTHOCUTEIIbHAS
T€0XPOHOJIOTUS
NHMPOKIACTHYECKHE
HOPOBI

IUTMKATHBHBIE HAPYIICHUS
MIOBEPXHOCTh
MoxopoBHYHYA ITOJIEBEIE
IITTaTh! TOP(GHUPOBHIHAS
CTPYKTYypa

Ppa3pBIBHEIC HApYIICHUS
perpeccus Mops

pureinb

POTOBHK

cbpoc

cenb

CHHEKIIN3a

CKapH

CONMUMITFOKITHS
CpelMHHas MOpeHa
CyOmyKIus

TaJINKH

TEepMOKapcT
TPELIMHOBATO CTh

Ty uTsI

YTOJI CKIIAJIKH

(hukcmm

(hraexcypa

(dharonganbpHas TEKCTypa
¢dorocuHTe3
XJIOPUTH3ALHUS

LEMEHT

IyHaMH

nrensQ

9K30TE€HHBIE MTPOLIECCHI
9H/IOTEHHBIE TIPOLIECCHI
J0HOTEMA 3pa

9po3us

SIPyC OPOTreHe3 OCTPOBHAS
Jyra HajueoreHes naaeHue
CJI0S! TUTArHOKIIa3bl
IIJIMOLICH ITHCBMATOJIN3
MOAJABUT MOJOIIIBA TjIacTa
HOPUCTOCTD MPOJIFOBUN
TIICaMMMTBI pel"l/IOHa.]'lebe/i
metamopdusm pud



pyKoBozsIe (GOPMBI
CBOJI CKJIAJIKH
CePHLUTU3ALUS
CHHKJIMHAJb

CKJIaJIKa

CHaiHOCTh

CTapHIa

CYHJTy4HBIC CKIIAQJKN
TEKCTypa TOPHEIX OPOJT
THJUTATEL

TPHIOOUTEI

YTJIOBOE HECOTIacue
(anms ocankoB

¢bupH

G

(dopamuHH)EPHI
XHMHYECKOe
BBIBETPHBAHUE LETTHBIC
CHYJIMKATHI LIapHUP
CKJIQJIKU LITOK
9JIEMEHTHI 3aJIeraHus
TIOPOJI SOLICH IpaTeMa
3CTyapuii siapo 3emiu
oceBasi IOBEPXHOCTD
CKJIA/IKH TTAJICOIIEH
TIENIIUITIO B! TIaThopMa
UK

noBepxHocTh Konpana
MOJ3E€MHBIE BOJBI IOIIMa
nopduposas cTpykrypa
MIPOCTHPAHHE CIIOS
nice(puTHI

peronut

peuHas Teppaca

pudt

carporens

CABUT
CEepIIEHTUHU3ALN
CUHKJIMHOPUH
CJIONCTOCTD

CIIpEUHT

CTPYKTYpa FOPHBIX MOPOJT
cybdoszus
TEKTOHUYECKOE OKHO
TpaHCTPeCcCHs MOPs

Tponocgepa yroi naieHus

cost pu3nIecKoe
BBIBETPHBaHNE
(haroBUOTIIALMATEHBIE
OTJIOXKEHUS XHOHOC]epa
XOHJIPBI

IIOKOJIbHAs Teppaca
apbsiK

IK3aparus

IIIOBUI

90H

SMULEHTP 3eMIIETPSCEHUS
9PO3HOHHAs Teppaca

3¢ dy3uBHBIE TTIOPOJIBI
SAIPO CKIAJKH
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6. OCHOBHBIE XUMHWYECKUE JAHHBIE,
KOTOPBIE HEOBXO/JUMO YCBOUTD

Xumudeckuii coctaB 3eMJIM B IEJIOM, 3€MHOM KOpBI, METEOPHTOB,
aTMocdepsl, ruapocdeps! (mpeodnanaroniue 6-8 3meMeHToB, %). CoNeHOCTh
BoJg MHpOBOrO OKeaHa M MOpPCH: MUHHMAalbHAas, CPCIHASA, MaKCHUMAJIbHAS.
XUMHYCCKUI COCTAaB BOJ| CYIIH: TIPECHBIX, COJIOHOBATBIX, COJICHBIX,
PACCOJIOB; MPENeNbl UX MUHEpAIU3alui. Peakiinu OKUCIICHHS, THIAPATAIIUH,
THIIPOJIN3a, KapOOHATH3AIIUS TIPH MPOIECCaX XUMHICCKOTO BBIBETPUBAHUSL.

7. IEPEYEHb OCHOBHBIX IU®POBLIX TAHHBIX

KommgectBo Gonmpmux turaHeT ConHedHOW cucteMbl. CpemHssi Macca
miaHeT 3eMHOM rpymnnbl. CpenHss IUIOTHOCTh IUIAHET 3E€MHOM TpyHibl.
Cpemumii paguyc 3emud, 00beM U IUTOIAAb. BONBIION W MambIil paguychl
3emuu. Bospact 3emnm, 3eMHON KOpbl W HanboJiee TPEBHUX MHHEPAJIOB.
Bo3spact Jlynsl, MmeTeopuToB. MOIIIHOCTh 3€MHON KOpPBI: OKEAHWYECKOW M
KOHTHHEHTaJbHOH. MOIIHOCTh  0CaJOYHO-BYJIKAHOT€HHOIO, TPAaHUTHO-
MeTaMop(UIECKOro, rPaHyJIUTO-0a3uTOBOrO CI0EB KOHTHHEHTAIEHON KOPBI.
MOIITHOCTH OCaIO0YHOrO CJ0s, CJIOS 0a3aJbTOBBIX MUILIOY, CJI0s radopo
OKeaHW4YecKoH Kopbl. I'myOuHa 3aneranus MaHTuy, supa 3emiuu. CKOpOCTb
mpobera TPOJONBHBIX CEHCMHUYECKHX BOJNH B Pa3HBIX cdepax 3emin.
I'my6ura MupoBoro okeaHa: cpefHss, MakcuManbHas. CpemHss BBICOTa
CyIIM, MaKCHMallbHas BBICOTA CYIIH. TBEPIOCTh TOPOI00OPA3YIOIINX
MUHEpaJIOB (IIKaJIBl TBEPAOCTH). JHmaMeTp 4acTuil: nceuToB, IICAMMHUTOB,
QIIEBPUTOB, TENUTOB. JlocTurHyTas riayOmHa OypeHHS B CBEpPXIIIyOOKHX
CKBaXIHAX.

8. UTO HY’)KHO YMETb 3APUCOBBIBATbH

Pacnionoxenune 6onpmmx ruaHeT B COJHEYHON CHCTEME OTHOCHUTEIHHO
ComnHIa; cxeMy CTpoeHHs1 aTMOoc(hepsl; cxeMy c(hepuIecKoro (30HaIBHOTO)
CTpOeHUs 3eMJIM; THUICOTPa(pUUIECcKyl0 KPUBYIO; (GOpPMY M CXeMy IBIKEHHS
6apxaHa; CXEMY 3aJICraHus PA3JIMYHBIX TUIIOB MMOJA3C€MHBIX BOJ: BEPXOBOIKH,
TPYHTOBBIX BOJI, INIACTOBBIX O€3HAIOPHBIX M HAIIOPHBIX (apTE3MAaHCKHUX) BO;
CXEMY PpErpecCHBHOM 3pO3UH; IONEPEUYHBIM pa3pe3 pedyHOH MOJIMHBI B
pPa3HBIX CTAagUsAX €€ Pa3BHUTHUS; IOMEPEYHBIH NMPO(WIb PEYHON ITOIMHBI C
Pa3IMuHBIMHM THIIAMH Teppac: aKKyMYJSITHBHOH, IIOKOJIBHOM, 3PO3NOHHOIL;
NolMa, DJJIEeMEHTBl PEYHOH Teppachl; cxeMy (OPMHPOBaHUS MEaH/p.
JBmxKyIuecss MOpEHbI B IUIaHE JIEJHWKA M TIONIEPEYHOM pas3pese; CXeMy

16



COOTHOLICHHS (B IUIAaHE) JICHHUKOBBIX M BOJIHO-JICTHUKOBBIX OTIIOKCHHUH.
CTpoeHHe BYJIKaHHYECKOTO ammapara; GOpMbl HHTPY3HBHBIX TEN B pa3pese
3eMHOI KOpBI: COTJIACHBIX W HECOIJacHBIX WHTpY3uil. IlepBoHauambHOE
HEHapYyLIEHHOE 3aJIeTaHue 0CaJ0YHBIX FOPHBIX MOPO; CXEMY COTJIACHOTO M
HECOIJIACHOTO 3aJeraHusl MOPOA. DJIEMEHTHl CKIaJKH; aHTUKJIMHAJIBHBIC U
CHUHKJIMHAJIBHBIE CKJIQJAKH C O0O3HAYEHHEM BO3pacTa CJOEB; DJIEMEHTHI
3aJeraHusi CJIOS; THIBI CKJIAQJOK II0 HAKJIOHY OCEBOW IIOBEPXHOCTH H
MaJICHUI0 KPBUIbEB; THUIBI CKIaJOK Mo ¢opMme 3amKa; H300pakeHHe
Pa3IHYHBIX CKJIAJOK B IDIaHE. DJIEMEHTHI cOpoca, B3Opoca; cxemy ropcra,
rpabeHa.

9. HEKOTOPBIE METOANYECKHNE
YKA3AHUA IO U3YUYEHHUIO
KYPCA

YcraHoBOYHBIE JIEKIIMH 3HAKOMST CTYIEHTOB-320YHUKOB C METOUKOM
paboTel Ham KypcoM, MpPOrpaMMOH, JUTEpaTypol, METOAMYECKUMU
rocobusmu, paszzaenaMmu MIPOTPAMMBI, BBIIAIOTCA TEeMBbI TUTSt
CaMOCTOSITEIbHOTO W3YYEHUS U 3aJaHusl MO TMOATOTOBKE U BBHITIOJHEHHIO
mabopaTOPHEIX padoT.

O0630pHbIe JIEKIHH OXBAaTHIBAIOT pa3zieibl Kypca, Hanboiee TpyIHBIC
JUISL CAMOCTOSITENIBHOTO M3YYEeHMsI, BKIIOYasi BOIIPOCH! IPOrpaMMBbl, KOTOpbIE
cojiepKaT HOBBIE HAy4YHBIE CBEACHHS IO MPEAMETY, U TOCBSIIEHBI TEMaM,
BBHIOpAaHHBIM TIO JKEJIAHMIO Ciyliareiedl (B 3aBHCHMOCTH OT CTENEHH HX
TIOJITOTOBKH).

B neknuoHHOM Kypce YHTAIOTCS pasfenbl O MOJIOKEHHH 3eMiId B
MHPOBOM MPOCTPAHCTBE, IUIAHETAX 3E€MHOW TPYIIbI, METEOPUTAX; TAIOTCS
OCHOBHBIC CBEICHHUS O 3eMje M 3eMHON KOpe, UX (PHU3MKO-XHMMUYECKOI
xapakTepuctuke. [1ogpoOHO ocBemaeTcss BOIPOC O BEHIECTBEHHOM COCTaBe
3eMHOW KOpBI; (U3NYECKHE CBOHCTBA M XHMHYECKas KIaCCHUPUKAIHS
MUHEPAJIOB, MaKpOCKOIMYECKHE METOAbl HX OIpENeieHHs U OINUCAHUS,;
TeHETHYECKas KIACCH()HUKALUS TOPHBIX IMOPOJ, OTIUYUTEIBHBIC MPH3HAKH
Pa3UYHBIX TEHETHYECKHX TPYI, WX BEUIECTBEHHBIH COCTaB, METOJbI
onpenesieHuss M omnucaHus. Bblgaercs 3ajaHue IO CaMOCTOSITEILHOMY
OIIMCAHMIO KOJUIEKIUH.

Pasmen kxypca «OK30Te€HHBIE TEOJOTMYECKHE IIPOLECCH» MOYTH
MOJIHOCTBIO TpopabaThiBaeTCsl CTYJASHTAMH CaMOCTOsITeNbHO. Ha aHeBHOM
OT/ICJICHUH YacTh TEM BBIHECEHA HAa CEMMHApPCKHUE 3aHATHS. B sToM ciyuae
MpU MOATOTOBKE Kypca CTYJIEHT JIOJDKEH TOYHO CJIEIOBATh MpOrpamMme Wiu
MOCTaBJIEHHBIM BOIIPOCAM.

B nmocnenHue necATHICTHS Te0JIOTHYECKas HayKa celana OOJbIIoH mar
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BIEpEN, IO3TOMY TIIpH  TIOATOTOBKE Kypca HE  PEKOMEHAYETCS
OTPaHWYMBATHCS TONBKO y4eOHBIM mocoOueMm. HeoOxoamMo momb30BaThCA
JOTIOJIHUTENEHON JIMTEpaTypold M MEPHOANYECKHUMHU HM3JaHUSIMH, HAXOIUTh
nHdopmanuio B cetn WHrepHer. M3 yueOHOU JuTepaTypbl MpEArnoYTEeHHE
clefyeT OTaaTh U3JaHusIM nocienHux 5-10 ner. B npouecce aynuropHoit u
CaMOCTOSTENLHOM padOT HaJ KypCOM CTYJEHTBHI MOT'YT KOHCYJIbTHPOBATHCS
y TIperojaBateiisi IO BOIPOCAM, BBI3BIBAIOIIUM 3aTPYAHEHUS B OCBOCHUH
Marepuaa.

JlabopaTopHBIE 3aHATHS. CTyneHT-3a09HUK  CaMOCTOSITEIIHHO
MIPUCTYTIACT K BBIOJHEHUIO JTa0OPAaTOPHBIX 3aHATHH, 3Has MX o0beM. B
MIEPHOA OATOTOBKU K CECCHH OH JOJDKEH COCTABUTh ONMCAHUE MUHEPAJIOB
TOPHBIX TOPOJ TPOTPAMMHOTO TIEpEYHs] B OTACNBHONH TETpaau W Ha
71a00pATOPHBIX 3aHATHAX B ayJUTOPHH PadOTaTh C KAMEHHBIM MaTepHaIoM
10 3TOMy omucaHuio. KagecTBo ycBOeHHs MaTepuaia 3aBHCHT OT CTETICHH
TOATOTOBKHU CTYJACHTA K Ha60paTOpHLIM 3aHATUAM.

Pa3znen nabopatopHbix 3aHsaTHH «['€osorudeckue KapThl M pa3pe3b»
TOTOBUTCA CTYACHTAMU CaMOCTOATECIBbHO IO MPCABAPUTEIILHO IMMOJTYUYCHHOMY
3aJaHUI0, @ B ayJUTOPHUU BBIACHAIOTCA JIMIIb HCIIOHATHBIC BOIIPOCHI TEMBI,
H3y4aeTcs FOPHbINA KOMIIAC.

Jnst nabopaTopHbIX 3aHATHI HEOOXOJMMBI IOCOOHS MO Kypcy oOlueit
reosoruu (cM. paszzen 3); mkana Mooca, crekno, papdoposas mmTka, 5%-
HBII PacTBOP COJITHOIM KHCIJIOTHI C MHUMETKOM, HOXK, HAITMIBHUK, JyHa TpexX-,
MITHKPATHOTO YBEIMUYCHMS, KOJUICKIMS MHHEPAIOB M TOPHBIX IIOpOJ,
TOPHBIA KOMIIac.

B pesymprate 1a00paTOpHBIX 3aHSATHH CTYAEHTHl JOJDKHBI yMETb
OTIPEIETISITh M OMKCHIBATh MUHEPANIBI ¥ TOPHBIE MTOPOABLI 0€3 OIpeAeInuTeNs.
OmpeneneHne JODKHO COMPOBOXIATHCS JIOKa3aTelbCTBOM. Hampumep,
HEJTb3s1 OTPAHUYUTHCS BBICKA3bIBaHUEM: «JT0 KBapiy. CieqyeT onucarh ero
¢u3nyeckue CBOMCTBa, yKa3aTb, 4TO O3TOT MHHEpall XOPOLIO lapanaer
CTEKJIO, LiapamnaeTcs KOPYHIOM, TBEPAOCTh €ro OKOJO 7, CHallHOCTh
OTCYTCTBYET, M3JIOM PaKOBHCTBIH, OJIECK Ha W3JIOME JKUPHBIH, HA TpaHH
CTEKJISHHBIA, TPO3padyHbli WM TpocBednBaeT. Hambosee OmmM30K 10
CBOHCTBaM K KBaplly He(elnH, HO MOCIEAHWH ciabo mapamaer CTeKIo,
MEHee Ipo3paveH, XHUpHBIH Oneck ero Oonee Tyckislid. CrenoBaTelbHO,
orpeersieMblii MUHEpa - KBapll.

CTyneHTbl JHEBHOTO OTEJICHHUS BBINOJHSIOT Ja0OpaTOpHbIe paboTH B
ayAWTOPUU TOJA PYKOBOJCTBOM IIPEIIOJaBaTels, HO 3aHATHIO IOJDKHA
MIPEALIECTBOBATh CEPhE3Has JOMAIIHSIA OATOTOBKA! 3HaHHE
KJIaccu(UKaIMii MUHEPAJOB W TOPHBIX IOPOJ, TOPSAOK OIpENeNeHHus H
onrcanus obpasia, o0beMa MpeacTosIeld paboThl, HATUIUE TTOCOOHSI.

JK3aMeH IIPUHUMACTCA TOJIBKO ITOCJIE BBIINIOJIHCHUA C MOJIOKUTEITHLHON
OIIEHKOW J1abopaTopHbIX paboT W cmadm 3adera. Cpada JK3aMeHa B
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HEYCTAHOBJICHHBIC CPOKH, a TaKXe €ro repeciavya BO3SMOXHBI TOJBKO Ha
OCHOBAaHHH TMHMCHMEHHOTO paspelicHus JeKaHaTa. Bpems ciaud sk3amMeHa
COTJIACOBBIBAETCSl C TpemojaBaresieM. 3ampeleHa Iepeciada dK3aMeHa
OoJiee IBYX pas.

Ha oKk3aMeHe CTYAEHT BBIOJHSET WTOrOBOE TECTOBOE 3ajJaHHE B
TeueHre 2 aKaJeMHYECKHX YacOoB. BOMpPOChI COOTBETCTBYIOT pasjeiiam
MPOTPaMMBI.

10. YYEBHASI ITIOJIEBAS IIPAKTUKA

IIpakTuka NpPOBOAUTCS B OCHOBHOM B OKpecTHOCTAX I. Ilepmu.
ITpoBomsATCcs OmHOAHEBHBIE MapIIpyThl Ha Kamckoe BOJOXpaHWIHWINE, B
Kynrypckyro JlensHyro memepy W HEKOTOpbIE JAPYTHE HHTEPECHBIE C
T€OJIOTHYECKOW TOUKM 3pEHMS MecTa 3amamgHoro Ypana. YdeOHas MpakTHKa
HUMCCT NCJIbIO 3aKPCIIUTh 3HAHUA, NMOJTYUCHHBIC CTYJACHTAMU IIPU U3YUCHUU
Kypca ((06111351 reoJiorus», UIIpUBUTL WM HaBbIKH MMpOBEACHUA
Te0JIOTHYECKUX HaOmoneHud U rJ1a30MepHOU Te0JIoro
THIPOTe0JIOTHUECKON cheMKH. IIpakTika cocTOuT U3 4 3TaIoB.

OpranusannonHblii nepuoa. CTyACHTH 3HAKOMATCS ¢ MHCTPYKIIMSMH,
pa3duBarOTCsA Ha OpHranbl, CIYIIAIOT BBOJHYIO JICKIHIO. B 00s3aTeabHOM
TIOPSIZIKE CAAIOT 9K3aMEH MO TeXHUKe Oe3zomacHocTH.  [lomywaror
000pynOoBaHHE, CHapsDKCHHE, WHCTPYMEHT, INPOBEPSIIOT HMX HCIPABHOCTD.
I'oTOBAT NMpHHAUIEKHOCTH W MaTepHanbl (JHEBHHKH, AHKETBI, YpHAaJbl),
YCBaWBalOT MHCTPYKTHUBHBIE yKa3aHHs IO BEJCHUIO JHEBHUKA, IOJIEBBIX U
KaMepaJbHbIX paboT. 3HAKOMATCA C IUIAHOM U TpadMKOM MapUIpyTOB H
9KCKYPCHH,  paclopsiIkoM  JHS ¥ OCHOBHBIMH  TPeOOBaHMSMH,
MIPEIBABISEMBIMH K Ka4eCTBY pabOT Ha BCEX MOCIEAYIOINX JTanax.

ITosieBble HAOJIIOAeHUS] BKIIOYAIOT, KPOME MApIIPYTOB U IKCKYPCHH,
€XKEIHEBHYI0 KaMepalbHYl0 O0O0pabOTKy BCEX IMOJIyUCHHBIX JaHHBIX;
TOTOBATCA MaT€pualibl I OT4YCTA, IMUIIYTCA UYCPHOBUKU OTACIIbHBIX
pa3zenoB oTyeTa.

CocraBienue oruyera. PaGota Bemercs OpuragamMu 1o MarepHaiam,
coOpaHHBIM H  00pabOTaHHBIM B  TIOJIEBOH  IE€PHOJ, HOBTOPHO
IIPOCMOTPEHHBIM ¥ TPOBEPEHHBIM B COOTBETCTBUH C TpeOOBaHHIMHU,
npeabaBiasieMbIMH K oTdeTy. Ilociae npoBepku oOT4eT mepegaeTrcs Ha
IIPOCMOTP PYKOBOAUTENIO MPAKTUKH.

3ammTa oT4eTa HPOBOJAUTCS IOCIE ydyeTa 3aMEYaHUH pPyKOBOAUTENS
MIPAaKTHKHA BCEMH WICHAMH I0JIEBOH OpHraIbl.
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YACTD II. IOPOJOOBPA3YIOIIUE MUHEPAJIBI

11. OBIUUE CBEJEHUSI O MUHEPAJIAX

Munepanamu Ha3BIBAIOTCA NPUPOJHBIE XUMHUYECKHE COCIUHEHHS WIN
CaMOPOJIHBIC JICMEHTHI, BO3HUKAIOIINE B 36 MHOH KOPE M HA €€ IOBEPXHOCTH
B Pe3yIbTaTe PA3INIHBIX (PU3UKO-XUMHIECKUX IPOIIECCOB.

B. 1. Bepranckuii (1923) ompexmemnsm MuHepan Kak «(QH3MYECKH HITH
XMMHUYECKH HHAWBUIYaIN3UPOBAHHBI TMPOAYKT 3€MHBIX XHMHYECKHX
peakuuii, COCTOSALIMM U3 XUMUYECKUX MOJIEKYI». B onpenenennn MuHepaia
BO3HMKAIOT PAa3HOTJIACHS TI0 BOIPOCY 00 arperaTHOM COCTOSIHUM BEILECTBA.
OpmHU OTHOCAT K MMHepajaM JMIIb TBEpIble HMPOAYKTH, Apyrue (B TOM
guciae B. W. Bepranckuil) cuMTaloT MUHEpaJaMH Takoke IPUPOIHBIC
KHUJIKOCTH U ra3bl.

T'opnvte nopoodst - 5>TO e€CTECTBCHHbIE MUHEpAaNbHBIE arperaThbl
OIPE/IeNICHHOTO0 cocTaBa M cTpoeHus. OHH 00pa3yloTcs B pe3ysbTare
TCOJIOTHYECKUX TIPOIECCOB B OMNPEACIEHHOM cpene, Kak B TIyOOKHX
TOPU30HTAax 3€MHOI KOpBI, TaK W Ha MOBEPXHOCTH, B KOHTWHECHTAIHHOW H
BOJIHOIT 0OCTaHOBKaX.

W3zBecTHO 0K0J10 3 ThIC. MUHEpaNOB. OHAKO JIUII> HEMHOTHE M3 HHUX
IIMPOKO PACHPOCTPAHEHBI B 3¢MHOW KOPE M yJacTBYIOT B CIIOKEHHH TOPHBIX
nopoA. DT MMHEpalbl Ha3bIBAIOTCS HOPOO00dpazyrouyumu. MuHepasl,
KOJINYECTBEHHO HUUYTOXKHBIE B COCTaBe FOpHBIX Mopon (<1%), Ha3pIBAIOTCS
aKyeccopHoIMU.

B kypce 001iiei reosoruu u3y4arTces INIaBHEeHIIHe opoa000pasyrolue
1 HEKOTOpBIE MHUPOKO PacIpOCTPaHEHHbIE MUHEPAIIBI B TBEPIOM COCTOSIHUH.
BoNBIIMHCTBO U3 HUX UMEIOT KPHCTAIMYECKOe CTPOCHUE, 0oJiee UM MEHee
XOPOIIIO BBIPAXKEHHYIO (POPMY MHOTOTPAHHUKOB, HETPABIJIBHBIX 3€pEH MIIH
CIUIOIIHBIX Macc.

OCHOBHBIM TIPU3HAKOM KPUCTAIINYECKUX BELIECTB SBISETCS CTPOTO
olpeJieTiecHHass T'PYNIUPOBKA ClIAralollnX WX aTOMOB M HOHOB, KOTOpBIC
3aHMMAIOT  ONpEJAeNEeHHblE  MecTa B IIPOCTPAaHCTBE,  00pasys
kpucmannuueckue pewiemxu (puc. 1). OT 3TOH TPyNNUPOBKH 3aBHCHUT
(opmMa KpUCTAIIIOB.

Musnepais HEKPHUCTAJUTMYECKOTO CTpOCHHS, oOpasyromiye
6ecthopMeHHbIE MAacCHl B BHJE HATEKOB, HA3BIBAIOTCA amopgusimu. K HUM
OTHOCHTCS TUMOHUT, omnai u ap. [1o MHEHHIO HEKOTOPHIX TE0JI0TOB- YICHBIX,
aMOp(HBIMH HA3BIBAIOTCA TaKWe MHHEPAJbl, KPHCTAJIMYecKas MpHpona
KOTOPBIX COBPEMEHHBIMU METOJIaMH UCCIICIOBAHMS HE YCTaHOBIICHA.
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Puc. 1. Kpucraminueckue peneTku HEKOTOPbIX MUHEPaoB I -

ramut, 11 - amvas, 111 - rpadut

OHM TOJOOHBI XUIKOCTSIM WIHM paciuiaBaM. Dusnueckue CBOWCTBA
aMOpP(HBIX BEIIECTB XapPAKTEPU3YIOTCA U3OMPONHOCMbIO, T.€. OHHU
OJIMHAKOBBI BO BCEX HaIIPaBJICHUAX (37EKTPONIPOBOIHOCTH,
TEIUIONPOBOAHOCTh, TBEPJAOCTh, ONTHUECKHE CBOWcTBA U 1p.). llpum
HarpeBaHWU TaKHe MMHEpPaJIbl HE IUIABATCS, a pPa3MAryarorcs, TaK Kak
MIPEACTABIIIOT COOOH «TBEpIbIE KUAKOCTHY. KpHcTammmieckne MHUHEPAIbI
QHU30mMponnsl, T.e. UX (U3NUECKHE CBOWCTBA OAWHAKOBBI TOJBKO B
OIPEJCIICHHBIX HAIIPABICHUAX.

11.1. KPUCTAJUIMYECKNE MUWHEPAJIbI

K wugmcny xapakTepHbIX CBOMCTB OOJBIIMHCTBA KPHCTALTHYSCKUX
MHUHEPaJIOB OTHOCHUTCS CBOWMCTBO CaMOOTPaHEHHs, T.€. CIIOCOOHOCTb
00pa3oBbIBaTh  KpHCTAUIbl.  KaxaoMy  MuHepalny MpHCYylia  CBOS
KpHCTaJUTHUecKas opMa, 3aBUCSIIAS OT TUIIA XUMHYECKUX CBSI3CH PEIIETKH,
XMMHUUYECKOTO COCTaBa M YCIOBHI €ro 00pa3oBaHHsI.

B kpucTaie pa3inyarT ClIeIyONIHe JIeMEeHTHI: Zpanu, wiu
IUIOCKOCTH, OTPAHWYMBAIONINE KPUCTALL, pefpa - JIUHUU TepecedeHUst
rpaHeil, 6epuiunbl - TOUKU MEpeceUeHus pedep, Zpannble yebl KPUCTaIIa -
YOIl MEXKAY TpaHsMu. J[jist BCeX KPUCTA/UIOB OJHOIO M TOTO K€ BEIECTBA
YIJIBI MEXKIY COOTBETCTBYIONIUMHU TPAHSAMHU OJHHAKOBBI U MTOCTOSIHHBI. JTO
3aAKOH NOCMOSHCMGA ZPAHHBIX Y2106 - OJWH W3 BAXKHEHIINX 3aKOHOB
kpucrauiorpadpuu. OH BBITEKaET M3 TOrO, YTO YAaCTHI(Bl BEIIECTBA B
KpHCTaJUlaX PAacloJIaraloTcss B OINpECJICHHOM IOpsAKEe W Kax[Jas IpaHb
KpHUCTajla COOTBETCTBYET OIPEICICHHOMY HAIPABJICHUIO B €r0 BHYTPECHHEH
CTPYKTYpe. DTOT 3aKOH IO3BOJISET OMPEICIATh MUHEPAbl TaXKe B MEIKUX
00JOMKaxX KpHUCTALIOB, €CIM OHH B KaKOH-TO Mepe COXpaHSIOT
€CTeCTBCHHBIC TpaHW. KaKIbIii eCTeCTBEHHBIN KPHCTAI HMEET CBOIO
(dbopMy, XapaKTCPU3YIOIIYIOCS OIPEICICHHBIM COYETAHHEM 3JEMEHTOB
cummerpund. Cummempus - 3TO 3aKOHOMEPHOCTh B  PACIIOJIOKCHHUH
JJIEMEHTOB OTPAaHWYCHHS KPHUCTAUIa, BEIPAXAMOMAsCs B 3aKOHOMEPHOM
MTOBTOPSIEMOCTH YacTel MPH BpaIleHUH KpucTaiia (puc. 2).
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Puc. 2. DnemeHTHI cUMMETPUH
I - 9 mockocreit cummerpuu P B kyGe, 11 - nentp cummerpun C

IIpsimas nuHUSA, IpU MOBOPOTE BOKPYT KOTOPOH Ha OJUH U TOT K€ YIoJ
BCE YaCTU KpHUCTaJJla BCErja CUMMETPUYHO MOBTOPSAIOTCS M Pa3, Ha3bIBaeTCA
ocvio cummempuu (o6Go3Havaercs OykBoil L). Uucino m, mokasbiBaroriee
CKOJIBKO pa3 mpu mNoBopoTe Ha 360° KpHCTalsl MOXET COBMELIATHCS C
HCXOIHBIM MOJIO0KEHHEM, HA3bIBACTCS MOPSAAKOM WM 3HAYMMOCTBIO OCH U
obo3Hayvaercs U poif, KOTopas CTaBUTCS BHU3Y cripaBa y Oykssl L. Uucno n
- Bcerza Iejoe, W B KpPUCTAIIaX MOTYT CYyIIECTBOBaTb OCH CHMMETPHH
TONBKO 2-10, 3-r0, 4-r0 M 6-r0 mHopsaakoB. Ilnockocme cummempuu -
MBICJICHHO TIPOBEJICHHAs! MJIOCKOCTbh, Pa3eisionias CAUMMETPHUHYIO GHUTYpY
Ha JIBe paBHbIC YacTH, U3 KOTOPBIX OJHA SBISIETCS 3€PKaJbHBIM MOJ00HEM
npyroii. O6o3Hauyaetcs OykBamu P uiu T. B ky0Oe Takux MI0CKOCTEH ICBATh.

MHorue KpucTaJUIMYecKie MHOTOTPAaHHUKHU UMEIOT YEeHmp CuMMempuu
- TOYKY BHYTPH KpHUCTaJlIa, HAa pPAaBHBIX pPACCTOSHUSAX OT KOTOPOH B
JUaMEeTPalbHO  TPOTHUBOIIOJIOKHBIX  HANPAaBICHHUAX  PACIIOJIAraioTCs
OJIMHAKOBBIE IEMEHTHI OTpaHUYEHUs (TapaylieabHble IpaHy, BepinHbl). OH
o0o3Hauaetcs OykBoit C.

Ocpb, IUIOCKOCTh W IEHTP CHMMETPUM HA3BIBAIOTCA JeMEHmMamu
cummempuu. Yuciao ux 3aBUCUT OT BHYTPEHHETO CTPOCHHUSI KPHCTAJUIOB U
CTPOTO OTPAHUUYCHO.

Pycckuii yuensiit A. B. 'agonun pokasai, 4To y KpUCTAIIOB BO3MOXKHBI
32 pa3nmyHble KOMOWHAIMHM 3JEMEHTOB CHMMETPHH, Ha3bIBacMble BUIAMHU
WIM KJIACCaMH CHUMMETpHH. Bce BHIBI CHMMETpPHH TPYNIUPYIOTCS II0
CTETIEHU CJIOKHOCTH B CEMb KPYIHBIX TPYII HWJIH CHUCTEM, Ha3bIBAEMbIX
Kpucmannozpaguueckumuy CUHZOHUAMU: TPUKIUHHOW, MOHOKJIMHHOM,
POMOMYECKON, TETParOHAIIFHON TN KBaJPaTHOM, TPUTOHAJIBHOM,
TeKCaroHaNbHOW M KyOmueckoi. M3yueHmeM KpHCTaIIMYecKOTO CTPOCHUS
MHUHEPAIOB 3aHUMAETCS HAyKa KPUCIMAN102pagust.

B mpupome kpuctamnuyeckue MHUHEpAnIbl BCTPEUAKOTCS KaK B BHJE
ONIMHOYHBIX KPHUCTAJUIOB WM UX CPOCTKOB, TaK M B BHJE CKOILICHMI,
Ha3bIBAEMBIX MHUHEPAIbHBIMH arperaraMu. OTU arperaTsl COCTOAT U3 3€peH,
o0aaromux BHYTPEHHUM KPHCTAJUTMUECKUM cTpoeHneM. Cpenun
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MHHEPAJIOB BBIJEIISIOTCS TPH IPYIIIBI, 00JIaIAIOIINX XapaKTePHBIM 00IHKOM,
WU 2a0umycom KpUCTAIIIOB!

1) usomerpuueckde (GOPMBI - OIMHAKOBO PAa3BHUTHIC IO BCEM TPEM
HaIpaBJICHUAM (TIp.: MaTHETUT, TUPUT, TpaHaT);

2) yAJIMHEHHBIE B OJHOM HAmpaBieHUH (OPMBI - HPHU3MATHYCCKHE,
cToi0vaTele, WroNbYaThle H IJyducThle (Tmp.: OapuT, KBapl, poToBas
oOMaHKa);

3) ¢opmbl, BEITSHYTHIC B JBYX U3MEPCHHUSIX MPHU COXPAHEHHU TPETHETO
KOPOTKUM, - TaONUT4aThble, IUIACTHHYATHIC, JIUCTOBAThIE W YeIlyHYaTbie
KPHUCTAIUTBI (TIP.: XJIOPUT, TUIIC, CIIOBI).

HexoTopble MuHepasibl 00pasyloT 3aKOHOMEPHO CPOCILIMECS KPUCTAILIBI
U Ha3blBalOTCS ABOMHUKAMM, TPOMHUKAMU U T.A. /60iiHuKu BO3HUKAIOT B
pe3yabTaTe B3aMMHOIO NIPOPACTaHUs WM CpacTaHus Kpuctamios (puc. 3, I).
HezakoHOoMepHBIE arperaTbl KpHUCTAUIOB  HA3bIBAIOTCSA  JApY3aMH U
«IIETKaMH», HapacTAlOIMMH Ha CTEHKaxX IOJIOCTEH W Temep B TOPHBIX
nopozax. py3sr - 3T0 cpocTKH Oojee WM MEHee NMPaBIIIBHBIX KPUCTAJLIOB,
MPUPOCIINX OTHUM KOHIOM K mopoze (puc. 3, II). [Ina ux oOpazoBaHUS
HEOOXOIMMBI OTKpPBITBIE TOJOCTH, B KOTOPBIX MOXXET IPOUCXOIHUTH
CBOOOAHBIN pOCT KpHCTaioB. Kpome TOro, MHOrME KpHCTaJUIMYECKHCE
MHUHEpaJIbl JAalOT CIIOXKHBIE HENpaBWIbHbIE (QOPMBI, 00pa3ys JAEHIPUTHI,
HareuHble (OpMBbI U T.I. [enopumsl o0pa3yloTcsi B pe3yibraTe OBICTPOM
KpHCTAIM3allUd MUHEpPAloB B TOHKHMX TpEIIMHAaX M TIOpax IMOpPOABI U
HAMIOMHHAIOT MPUYYIUBBIE IO popMe BeTKH pactenuii (puc. 3, ).

WHorna MuHepanbl HNOYTH LEIMKOM 3aloJIHAIT HEeOOJBIINE ITyCTOTHI,
obpasys cekpenuu. Cexkpeyuu UMEIOT KOHIEHTPUUYECKOE CTPOEHHUE, U HX
3alOJIHEHWE MHHEPAIBGHBIM BELIECTBOM MPOUCXOJUT OT Mepudepun K
neHtpy (puc. 3, IV). KpymHble cekpemmm C ocTaBmIelicss B cepeinHe
MyCTOTOW HAa3BIBAIOTCS Mceodamu (puc. 3, V); MEIKHEe CEKpelud B
BYJIKAaHWYECKUX MarMaTHYeCKUX OPOJIaX HA3bIBAIOTCS MUHOATUHAMYU.

Konkpeyuu - crsoxkeHus mapooOpa3sHON WM HEMpPaBIIBHON OKPYTIon
(opmbl, 00pa3yloTcst B pe3yibTaTe OTIOKEHHS MHHEPAIbHOTO BEIIeCTBa
BOKpYI' Kakoro-nmubo neHtpa kpucraiumsaiuu (puc. 3, VI). OHu uacrto
HUMEIOT paualbHO-Iy4YNCTOe BHyTpEHHEe CTpoeHue. B otnmuune oT cekpennit
pOCT KOHKpeuumd wuaer oT meHtpa K mepudepmn. OdeHb 9acTo B BHIE
KOHKpemuil Bcrpedarorcs docopur m Mapkasur. Ilo cBoeMy CTpOCHHIO C
KOHKPEIUSIMH CXOIHBI 00JUmbl - MEIKHE OKPYTJIbIe 00pazoBaHus (10 2 MM
B TIONIEPEYHHUKE), UMEIOIINE KOHIIEHTPHYIECKOE CTPOCHHE M BO3HHUKAIOIINE
NPy BBINAJEHUM MHHEPAIBHOTO BEIIECTBA W3 BOJHBIX PAaCTBOPOB.
IIpuMepaMu 00NUTOB SIBISIOTCS MOPCKOW M PEYHOM KEMUYT, CIO0KEHHBIN
MHHEPAJIIOM aparoHUTOM, a TaKKe MelepHbIH
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Ecnu xpucraniauzanysi BEMIECTB U3 PAacTBOPOB IPOUCXOAMT MEJICHHO
WIN PAaCKPUCTAINIM3ALNK IIOJBEPTraloTCd KOJIOMABI C 00pa3oBaHHEM
METaKOJUIOWAOB, TO NPH 3TOM 00pa3yIOTCs HameuHbvle Popmbl, UMEIOLIIC
BUJI COCYJIEK, TIOUEK MM IPO3JEH, IPOXKUIOK, KII WK rHe3. Hatekn gacto
00pa3yloTcst B Melepax: CBHCAIOIINE B BHUAE COCYJEK CBEPXY Ha3bIBAIOTCS
cmanakmumamy, a HApacTalolINe KM HABCTpedy CHU3Y BBEpX -
cmanazmumamu; TICIIEPHbIE KOJOHHBI HOCAT Ha3BaHWE CHIANAZHAMOG.
ToHKHME TUIEHKH MUHEpaJIOB Ha MOBEPXHOCTH TOPHBIX IOPOJ HAa3bIBAIOTCS
Hanemamu, evly6emamu.

Pacwennennvie  Kpucmanibl COCTOST U3 CyOMHIUBUIOB,
0o0beAMHEHHBIX B oOJHO 1enoe. @DopMmbl pacuIeIUIeHHs KPHCTaJUIOB
MHOTOYHCIICHHBI. B OTIMYMe OT MHHEpalbHBIX arperaTtoB paclleryIeHHbIC
KPHUCTAJUTBl BCETJa IOJYy4YaloTCs HE CpPacTaHWEM pPa3HbIX KPHCTAJUIOB, a
pa3pacTaHMeéM OJHOTO ¥ TOrO K€ KpucTamma. Hecmorps Ha
PasOpHUCHTUPOBKY CYOMHAMBHAOB, YIIBl B IUIOCKOCTH PACIICIICHUS
(IepreHINKYIApHOH  HaNpaBIEHUIO IPEUMYIIECTBEHHOTO POCTa)
COXPaHAIOTCSA TAKMMH )K€, KaK M Ha HCXOJHOM Kpuctaie. Takne KpHUCTaIbl
00pa3yroTcs, KOTr/ia B Cpeie €CTh MUKPOUYACTHIIbI, KOTOPHIE
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MOTJIOIMIAOTCS PACTYIIUM KPUCTAIIIOM, M3-32 MEXaHWYECKUX AedopManuid, a
TaKKe W3-3a SBICHUH wu3oMopdm3ma. B pesymprare GopMHPYIOTCS
pacIIeIUICHHBIE KPHUCTAJUIBI Pa3sHOW MopQonoruu - c(pepoiauThl THIA
JIBYJIMCTHUKA, PO3ETKH, PO30YKH, CHOIOBHIHbIC OOpa30BAHUS, MO3aWYHBIC
OJIOK-KPUCTAIUTBI U T.1I.

B mpupone 4acTo MOXHO BCTPETUTh MUHEPAIbl OJHOM M TOM Xe
KPHUCTAIUTNYECKON (DOPMBI, HO C TEPEMEHHBIM XHMHYECKHM COCTaBOM.
Crnoco0HOCTP XUMHYECKUX 3JIEMEHTOB (ATOMOB M HOHOB) 3aMeIlaTh JPYyT
Jpyra B KpPUCTAJUIMYECKHX peIIeTKaX, He Hapymas HuX CIPYKTYpHI,
Ha3bIBaeTcst uzomopuzmom. Ilpumepom wu3omMopdHOH cMecHn MOryT
CITy)KHUTh TJIArHOKIIA3bI, TIPECTABISIONINE cOOOH CMECh IBYX KOMIIOHEHTOB -
amsbuta Na[AlSi3Og] w anoprura Ca[AlSiOg]. s Toro uroGbI
M30MOp(HOE 3aMELICHUE CTal0 BO3MOXKHBIM, B3aUMHO 3aMelIalolInecs
MOHBI JIOJDKHBI UMETh OJIM3KHE 110 pa3MepaM MOHHBIE PAJHyChl U CyMMa HX
BJICHTHOCTEH JIOJDKHA OBITH OZMHAKOBOM.

XapakTepHbBIM  CBOWCTBOM  HEKOTOPBIX  MHHEPAIOB  SIBISETCS
CIIOCOOHOCTh OOpa30BBIBATh PA3IMYHBIC KPUCTAIIMYECKHAEC DPEIICTKH IpH
OHOM M TOM J>K€ XHMHYECKOM COCTaBe. OJTO SIBICHHE HOCHT Ha3BaHHUE
nonumopgusma. Tak, kanpuut CaCO; KpHUCTAUIU3YETCSl B TPUTOHAIBLHOM
cuHronuu, a aparouut CaCQOj; - B pomOuueckoit. J[pyrum npumepomM MoryT
CIy)KUTh aliMa3, KPUCTAJUIN3YIOUIMNCS B KyOMYeCKOW CHHI'OHHMH, W Ipadur,
o0Opasyromuii cTond4aTele KPUCTAIBl TeKCAarOHAIBHOW CHHTOHHU (CM. pHC.
1). O6a 5T MuHEpasa cocTosT U3 ogHoro yraepoxaa (C).

WHuorna MHUHEPAJIBI NIPUHUMAIOT HECBOMCTBEHHYIO UM
Kpuctaiorpadpuueckyro  GopMmy, 00pasys TOYHYIO KOIHIO JPYroro
MHHEpaJa WIN OpraHudeckoro obOpasoBaHus. Takue (GOPMBI HA3BIBAIOT
ncegdomopghozamu  (NoXHBEIME  popmamu). [IpocredmmM  mpuUMepoM
nceBoMOp(o3  SIBISIFOTCS  OKAMEHENIOCTH, B KOTOPHIX OpraHHYecKoe
BEIIECTBO XMBOTHOTO WJIM PACTCHHUsS LEIUKOM 3aMEINAeTCsl KallbIIUTOM,
ONJIOM WJIM XaJIEIOHOM, COXpPaHss, OJHAKO, BCE OCOOCHHOCTH CBOEH
nepBoHavyanbHOi (opmbl. YacTo BeTpedaroTcs nceBIoMopdo3bl JIMMOHHUTA
MO MUPHUTY, MPEICTABISIONME COOOW KpHCTaUIBl KyOW4ecKod (OpMBI
HAIIeJI0 OKHMCJICHHOTO U MEPEeIeIIero B JINMOHUT MUPUTA.

11.2. ®U3MYECKHE CBOMCTBA MUHEPAJIOB

®dusnueckue CBONCTBA MMHEpPAJIOB OIMpENENA0TCs Ha Trja3, T.e.
BU3YaJIbHO, 0€3 TNPUMEHEHHUs KaKUX-TH0O YBEIUYUBAIONIMX IPUOOPOB
(makpockomuuecku).  OmpeneneHue  (QU3MYECKUX CBOWCTB — MHHEpaja
MO3BOJIIET OTJIMYUTD €r0 OT IPYTUX U JaTh eMy Ha3zBaHue. JJis onpeaesieHus
MHUHEpalla YCTaHABJIMBAaIOT €ro I[BET B KyCKe W B IOPOIIKE, OJIECK,
MpO3payHOCTh, HM3JIOM, CIAWHOCTb, TBEPAOCTb, YAEJbHBII Bec U
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crierdryecKkue CBOMCTBA, MPUCYIUE OJHOMY MUHEpaIy WM rpymme (BKyc,
MarHuTHOCTh W 7p.). PHU3NUECKHEe CBOMCTBA MHHEpAIa ONPEACIAIOT II0
HanboJlee cBeXel MOBEPXHOCTH 00pa3ia.

IBer. MuHepanel UIMEIOT pa3n4HbIM LBET B Kycke. Ilpu onpenenenun
I[BETA €0 CPAaBHHUBAIOT CO 3HAKOMBIMH HaM B OBITY I[BETaMH IPEAMETOB,
MOAYEPKUBAs HE TOJBKO IBET, HO M OTTEHOK, HAPUMEP, MOJOYHO-OEINbIH,
TPA3HO-OCIBIA, KPOBaBO-KPACHBIH, KHUPIHYHO-KPACHBIA, JTMMOHHO-KEITHIMH,
OyTBLIOYHO-3€TIHbI, TEMHO-3€JCHbIH, COIOMEHHO-XKENThIH, 30JI0TUCTO-
JKENTHIA U T.1. Eciim MuHepain umeer MeTauIn4ecKuid 0J1ecK, K Ha3BaHHIO €ro
[BeTa MpUOAaBJIAIOT Ha3BaHHWE MeTaUia, OJeCK KOTOpOro MMEeT MHUHepal,
HarpuMmep,  30JIOTHCTO-XKENTHIH,  JIATYHHO-XKEJITBIH,  OJIOBSHHOOEIBIH,
CBUHIIOBO-CEpBIH, CTaJbHO-CEPBIN, Keje3o-uepHbI u  T.0. Okxpacka
MHHEpaJa MOXET ObITh M3MEHUYUBA, OOBIYHO B 3aBUCHMOCTH OT COJEPIKAHUS
MOCTOPOHHHX NTPHUMECEi.

HexoTtopble MHHEpaibl MEHSIOT LBET B 3aBHCUMOCTH OT YCIOBHH
ocseenus. Hanpumep, MuHepan nabpagop Npu HEKOTOPHIX YIIIax MOBOpOTa
NpUOOpETaeT KPacuBYIO, CHHIOI WM 3€ICHYIO, OKPacKy. JTO CBOMICTBO
MHUHEPAJIOB Ha3bIBACTCS upuzayuei. Y nabpagopa oHa BO3HHKAET 3a CUET
UHTep(EpeHINN  CBETa, OTpPaKalomerocss OT 00eWx  IUIOCKOCTeH
MHUKPOCKONUYECKUX TPEUIMH CIIafHOCTH, 3allOoJHEHHBIX TOHYANIINMU
mnénoukamu Munepana uibMenuta (FeTiOj). Muorma, kpome OCHOBHOM
OKpacKd, TOHKas IOBEPXHOCTHas IJICHKa MUHepasia UMeeT
JIOTIONTHUTEIbHYI0. OTO  SBJICHHE HA3BIBACTCA  HOOeMHcanocmvlo U
o0bscHsIeTCsT HTep(epeHIneil cBeTa B TOHKHUX CIOSIX, 00pa3yrommxcs Ha
noBepxHOCTH MuHepasnoB. OOBYHO MOOEXANOCTh OBIBACT pPaIyXHOH; ¥y
XaJbKOIHMPHTA TIOBEPXHOCTH NEPEIMBACTCSI CHHUM, KPACHBIM U (DHOJIETOBBIM
[[BETaMH; y OOpHHTA - PHOJIETOBO-CHHUM; Y aHTUMOHUTA - TEMHO-CHHHM.

Tak kak He Bce MUHEpaJbl 00JIaIal0T TIOCTOSIHHBIM IIBETOM, OIPEACIUTD
MHHEPAJI TOJIBKO 10 3TOMY CBOMCTBY HEJb3sl, HEOOXOIMMO yUUTHIBATH €TO B
COBOKYITHOCTH C JIpyTUMH (U3HYECKUMH CBOHCTBAMH.

IIBet 4epTel. MHOTHE MHUHEpPAIBI U3MEHSIOT CBOW I[BET NPU HCTHPAHUH
HX B MOPONIOK. DTO CBOMCTBO OMpEAEsIieTCs ¢ MOMOINbI0 (aphopoBoit
miacTHHKN  (6uckeuma) TyTeM TIOMyYeHHS YepThl MHHepala Ha ee
noBepxHOCTH. LBeT 3T0i1 uepThl 1 yKa3bIBaeT Ha [[BET MUHEPAJa B IIOPOIIKE.
IlBeT wepThl TOCTOSHEH A KaXXJIOTO MHHEpana M IO03TOMY SBIISIETCS
OTIpeIeNAIONINM CBOMCTBOM. OJJHAKO HYXKHO MUMETh B BHIY, YTO MHHEPAIBI C
TBEPJIOCTHIO BEIIIE 6 HE HCTUPAIOTCS HAa OMCKBHUTE B IMOPOIIOK, a TOIBKO €ro
[aparnaioT, Tak KaK TBEpAOCTh OMCKBHTa MeHee 6. B 3ToM ciydae roBOpsT,
YTO MUHEpAJ YepThI HE AaeT (KBapl).

brieck - 3TO CBOICTBO MHHEpANOB B TOM WMJIM MHOM CTENEHH OTpaXkaTb
CBETOBBIC JIyuH. Pa3inualoT HECKOJIBKO BUIOB OJiecka.

Memannuueckuti - 5TO CHIBHBEIA OJIECK, HAIIOMHHAIOIIUH OJieck
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MOBEPXHOCTH MeTaiia (rpadut, MUPUT, TAICHHUT U Jp.).

Memannoguonuiii (ITOTyMETANIMYECKUI) - HAIOMUHAET IOBEPXHOCTH
MOTYCKHEBLIETO MeTamia (FeMaTuT, MarHeTUT B  BBIBETPUBIIUXCS
Pa3HOCTSIX).

CmexasinHblll - HATTOMUHAET OJIECK CTEKJIa, B MEJIKO3EPHUCTHIX arperarax
- Osieck OuToro crekna (KajibIUT, alaTUT, KBapl] HA IPaHsIX KPUCTAILIOB).

JKupHouii - HanOMWHAaeT OJIECK TIOBEPXHOCTH, CMa3aHHOH IKHPOM
(aedemnmH, KBapI U cepa Ha U3IIOME).

IHepnamymposuwiii - 0Oneck, OOYCIOBICHHBI OTpakeHHEM CBeTa OT
BHYTPEHHHX IUIOCKOCTEH MWHEpana, CHIbHBIH OJECK C paxyKHBIMH
OTTEHKaMHM (CIIOfA, TalbK, THUIC B MPO3padHOil pa3HOBUIHOCTH - MapbHHO
CTEKJIO).

Ulenxosucmulii - nogo0eH ONecKy IICIKOBBIX BOJIOKOH. MM obiamator
MUHEpaJIbl BOJIOKHHCTOTO CTPOCHHUS (CETICHUT - BOJIOKHHUCTAsl Pa3HOBUIHOCTh
THIICa, poropas oOMaHKa).

Bockoeoti - XapakTepeH Ui MHHEpaOB C aMOpGHBIM WU
CKPBITOKPUCTAIIIMUYECKUM CTPOCHHEM (OIajl, KPEMEHB).

Anmasnvlii - CUIBHBINA OJIECK, HCKPSLIMICS, KOTOPHIM 00JIaal0T anmas 1
coaneput (IHHKOBas 0OMaHKa).

Ecnu munepan He 6JI€CTHT, €ro Ha3bIBAIOT MAMOGHIM.

ITpo3padHOCTh - CBOWCTBO MHUHEpasIa MPOIYCKAaTh CBETOBBIC JIyIH CKBO3b
€ro TOHKYIO IIIACTHHKY. IIpM MakpOCKONHMYECKOM OIpPENEIICHUH MOXKHO
PYKOBOJICTBOBAaThCSl CIEAYIOIIMM MPaBHJIOM: MHHEpAJbl C YEpHOH wWin
TEMHOW 4epTod M METaJUIMYEeCKUM OJICCKOM HENpO3padHbl; MHHEpalbl ¢
HEMETAIJIMUYECKUM OJIECKOM M CBETJIOW YepTol B KaKOW-TO CTENeHU
npo3pauHsl. [1o cTeneHn Npo3payHOCTH pa3INyaroT CIeIyIONe MUHEPaIbL:

e npo3payHvie - Yepe3 KOTOphle SCHO BHIHBI INPEIMETH (TOPHBIN
XpycTanb, THIIC);

e nomynpospaunvie - Uepe3 KOTOpble BHIHBI JIMIIb OYEepTaHUS
MpeIMEeTOB (XaJIlIE/IOH, allaThT);

* npoceeuusarouyue - TPOITYCKAIONUINE CBET TOJBKO B OYEHb TOHKHX
TUTACTHHKAX (TTOJICBOY IITIAT, HEPEIHH).

CnailHOCTb - 3TO CHOCOOHOCTh KPUCTAUIMYECKUX  MHHEPAJIOB
packanblBaThbcsl 1O IUIOCKOCTSAM B OZHOM  WJIM  HECKOJBbKHX
KpHUCTaJUIOrpaUYecKnX HamNpaBlIeHHsAX, 00pa3yst PpOBHBIE, 3€pKaIBHO-
OnecTsIe NOBEPXHOCTH, Ha3bIBAEMbIE INIOCKOCTSAMH CIIAlHOCTH (pHC. 4).
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PaznnuatoT cnepyronye BUIbI CIIaifHOCTH.

Becvma cosepuiennas, xoraa MUHEpaN IPU PACIIEIUICHUH WIM PacKoJe
o0pasyeT JINCTOYKH, IUITACTHHKH HJIH 00JIOMKH, OTPaHHYCHHBIE IIOCKOCTSIMHU
CHAHOCTH (CIFOMBI, XJIOPHT, THIIC).

Cosepuiennas - TIpH pacKole MHHEpajga mpeoOragaroT pPOBHBIE
3epKaJbHBIC TOBEPXHOCTH (IIOJIEBHIE MITATHI, POTOBasi OOMaHKa).

Puc. 4. CoBepieHHas
CHaiHOCTh B Tpex
HAalpaBJIeHUAX Y KalbIUTa

Cpeonss - Hapsady ¢ INIOCKOCTSAMH CIIAIfHOCTH IIPU PacKoiie 00pa3yroTcs
1 HEpOBHBIE TIOBEPXHOCTH U3JIOMA (aBIHT).

Hecosepwennas - npu packolie MUHepajia NpeodiagaroT HOBEPXHOCTH
HETPaBWJILHOTO U3JI0Ma (alaTuT, OTUBHUH).

Becvma necosepuiennas - MuHepasl CIafHOCTBIO HE oOJIafaeT W IpHU
packoje JaeT TOJIBKO HEpOBHBIE IOBEPXHOCTH HM3JIOMa (KBapIl, Xallle/IOH,
MHPUT).

CnaiiHOCTb - CBOMCTBO, MOCTOSIHHOE JJIsi KaKAoro MuHepana. OgHaxo
MaKpOCKOIIMYECKH OHa XOpOLIO ONpeNessieTcsi TOJbKO B  KPYIHBIX
kpuctamnax. IlosTroMmy, ecnm MuHEpad B MEJIKO3EpHHCTOH ¢opme, Trae
CIafHOCTh IUIOXO PACHO3HAETCSl MM HE BHIHA COBCEM, CIICIyET BBIICHUTH
€€ I10 ONPEACIUTENIO U IPOCTO 3aIOMHHUTD.

H3n0M - 3T0 BHJ MOBEPXHOCTH, 00pa3yloleiicss Npu packoiie MIUHEpaa.
M3510MBI OBIBAIOT CIIETYIONIHE:

paxosucmyiti - C BOTHYTOH WJIM BBITYKJIOH KOHIICHTPHUYECKU-BOIHUCTON
MOBEPXHOCTHIO, HATOMUHAIOIIEH MOBEPXHOCTh PAKOBUH (KBapll, MUPHT);

3epHucmblll - XapakTepeH IS MEJIKO3EPHHCTHIX arperatos (THIIC,
MarHeTHT); KaK pPasHOBHAHOCTH 3EPHHUCTOTO pPAa3lU4aloT CaxXaposUuOHbll
M3JI0M (aIaTur);

3eMaucmylii - HAaIIOMUHAET [IEPOXOBATYIO MOBEPXHOCTh KYCOUKa 3€MIIH U
BCTpeyaeTcst 0OBIYHO y MaTOBBIX MHHepaloB (pocdopur, TMMOHHUT);

3aHo3uCmblil (Ueonbuamelti) - oOpa3yeTcsi B BOJIOKHHUCTBIX MHHEpaiax
(acbecrt, poroBast 0OOMaHKa, CEJIICHUT);
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po6HbIll - HAONIOMAeTcss y MHHEPaJoB C BeChbMa COBEPIICHHOW U
COBEPIIEHHOM CIIAHOCTBIO (THIIC, KAIBIHUT, ITOJIEBbIC IIATH);

HepoGHblll - XapaKTepeH Al MUHEpaJoB C IUIOXO BBIPAKEHHOU
CHAaHOCTHIO, IMEET HEPOBHYIO MTOBEPXHOCTH (He(eNnH, KBapIl U Jp.);

cmynenuamulii - WMEET BHJ TOHKOCTYIICHYaTOW IIOBEPXHOCTH H
XapaxTepeH Uil TaJICHNTA.

W3znom He sBIIsieTCsl HOCTOSIHHBIM CBOMCTBOM MHHepana. OH U3MeHsIeTCs
B 3aBHCHMOCTH OT BEJIMYMHBI M (OPMBI KPUCTAILIA, IMOSTOMY SIBISIETCS
ONPEEAIONIMM JIMIIb B COBOKYHOCTH C JPYTUMH  (U3HYECKUMHU
CBOHCTBaMH MHHeEpaa.

TBepmocTh - 3TO COCOOHOCTH MHHEpaNa CONPOTUBISATHCS LApPAIaHbIo,
ucTupaHuo  winm  jgaBieHuto. OHa  ompenenseTcs € IIOMOIIBIO
MHUHEPAIIOTHIECKOW IIKANBl TBEPAOCTU - uikaavt Mooca (Ppunpux Mooc
(1773-1839) - HemelKuii MUHEpAJIOT, CO3/ABILHIA MIKay), cocrosiieil n3 10
MHHEPAJIOB  (3TAJIOHOB), TBEPAOCTh KOTOPBIX CUUTACTCS HM3BECTHOH
(cranpgaptHOif). [lopsimkoBBII HOMEp MHHEpaga B IIKaJE YCIOBHO
COOTBETCTBYET €T0 TBEPAOCTH (TabII. 2).

TBepmocTh MHUHEPAIOB IMIKAJIBl OTHOCHTENbHA. Tak, TBEPAOCTh TaJbKa,
OlpesieNieHHasl Ha CIeLUaJbHOM INpHOOpe IyTeM BJAaBIMBaHUA, paBHa 2,4
Kr/MM?, a anmasa - 10060 kr/Mm%, T.e. anMa3s TBepxe Taibka He B 10 pas, a
npumepHo B 500 pas.

Tabnuua 2. [llkana TBepaocTu MuHepanos (Mooca)

TBepaocTh Munepan XHMHYeCKHH coCcTaB
1 Tanpk Mg3(OH),[SI4019I
2 ['uric CaS0O, 02 H,0
3 Kansiur CaCQO,

4 Dmooput CaF,

5 Amnarur Cab(F, CI) TPO

6 OpToknas KfAISMON

7 KBsapig SiO,

8 Tomas Al, (F, OH), [SiO"
9 KOpyH,H A|203

10 Anmas C

B mone reonorum 4acto NOJB3YIOTCS ObIMOBON WIKANOU MEepOoCmu,
MOPSKOBBIH HOMEp MpeAMEeTa B KOTOPOil COOTBETCTBYET €ro YCJIOBHOM
TBEPAOCTH:

1) rpudens MITKOro KapaHaiia;

2)  HOrOTB;

3) MenHas MOHeETa;

4)  Kene3HbId rBO3/Ib;
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5) crexo;

6) ocTpue cTaTbHOTO HOXKA, UTJIA;

7) HamWIbHHK, KYCOUYEK KBapIia.

Juis ompeneneHnss TBEPIOCTH JTIOOOTO HMCCIeTyeMOro MHHEpajia Ha ero
MTOBEPXHOCTH BBIOMPAIOT TIAAKYIO TUIOIMAAKY U, HaKUMas, IPOBOIAT MO Heit
OCTPBIM YTJIIOM MHHEpaia W3 IIKaJbl TBEPAOCTH (WiH mpeameroMm). Ecim Ha
HCCIIeyeMOM MUHEpaJe OCTaeTcs IapalrHa, TO €0 TBEPIOCTh MEHBIIIE, YeM
Yy MHHepaia-3TajoHa, €CIU LaparnnHa OTCYTCTBYET, TO TBEPIOCTh IIEPBOTO
6onbie. [Ipu paBHOW TBEPAOCTH HCIBITHIBAEMOTO MHHEpalia W MHUHepaia-
JTaJIOHAa OHM B3aUMHO CJ1a00 IfapamaroT apyr npyra. Eciu wmcciemyembrit
MUHEPAJ 0Ka3aJcs M0 TBEPIOCTH B HHTEPBAJIC MEXKAY ABYMS dTAJIOHAMHU, €r0
TBEPAOCTH OINPENETUTCS KaK MPOMEKYTOUHAs MEX]Ty HUMU.

TBepaOCTh SABISETCS OMPEIENAIONIUM CBOWCTBOM MHUHepasioB. OmHAKO
cielyer WMETh B BHIY, UYTO IOCTOPOHHUE TPUMECHU U BHIBETPUBAHUE
MHUHEPAJIOB MOTYT U3MCHSTh UX CTAHIAPTHYIO TBEPAOCTb.

VYaenpHBIA BeC - 3TO XapaKTEPHUCTHKA IUIOTHOCTH MHUHEpala (F/CM3).
TouHOE ompenmeneHNe yAETFHOTO Beca BO3MOXKHO JIHINB B JTA0OPAaTOPHBIX
ycrmoBusax. [lpm ompeneneHWn MuHEpana TMOJB3YIOTCS B3BEUIMBAHUEM
MHUHepala Ha JJaI0HU ¢ TPUOTU3UTETHHON OICHKON «TSIKEIBINY, «CPEIHUI,
«JIeTKui». Y IeNbHBIA BeC MUHEPAJIOB IIPEICTABIICH B TAOIHUIIE 3.

Cneunduyeckne CBOIMCTBA MHHEpPAJIOB - O5TO CBOMCTBA, KOTOpBIC
MPUCYIIA OJTHOMY MUHEPAITy WU HEOOJIBIIION UX TPYyIITE.

Tabuuma 3. YieabHbli BEC MUHEPATIOB

Y. Bec, r/em® I’ pynna MuHepaabl

Ho 2,52,5- Jlerkue Ipadur, cepa, raiuT, CHILBHH, THIC, HE()TH,
yriam

4,0 Cpenune KBapii, KOpyHI, JUMOHHT, (IIFOOPHT, KaBIHT,

JOJIOMHUT,  aHTHUAPUT, amatut, Qocdopur,
OJIMBUH, pOTrOBas OOMaHKa, TalbK, CEpPIEHTHH,
CIIIO[Ibl, [IOJIEBBIE IINAThI

Bonee 4,0 Tsoxenere I'paHaT, pyIHbIE MUHEPAIB
Maznumnocms - CHOCOOHOCTH MHHEpajga ACHCTBOBATH HAa CTPEIIKY
KOMIIaca, OTKJIOHSS WK MpUTsAruBas ee. Kycouek onpezaensieMoro MuHepaiia
MOJHOCUTCS K YCTAHOBHUBIICHCS CTpEJIKE KOMIaca W HECKOJbKUMH
JBIDKCHUSIMHM B Pa3HbIC CTOPOHBI ITPOBEPSIETCS €ro JCHCTBHE HA Hee. DTUM
CBOWMCTBOM 00JIaJAF0T MarHETHT, INIATHHA, IAPPOTHH, UHOT 1A HIIbMCHUT.
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Peaxyus co craboii (5-10%) consnoii kucromoti HCl. MuHepans! kiiacca
KapOOHAaTOB «BCKHUMAIOT» C COJISTHOM KUCIIOTOW, BBINCISS YTIICKUCIHBIA Ta3 B
BUzE IMy3bIpel. KalbIuT BCKUMAET B KyCKe, HOJIOMHUT - TOJNBKO B TMOPOIIKE,
MAarHe3uT U CUIEPHUT - B OJOTPETON KUCIIOTE.

Hekotopeie cynpumsl Takke BCKHNAIOT C COJHOM KHCIOTOW C
BBIJIEJIEHUEM CEPOBOJOPOA, PACIIO3HABAEMOr0 110 XapaKTEPHOMY 3aIaxy.

Bxyc. Ilo BKycy pacmo3HalT TrajuT (KaMeHHas COJIb) M CHJIBBHH
(xanuitHas cosb). ['anut - cosieHbI, CUNBBUH - FOPBKO-COJEHBIH, IIUILIET
S3BIK.

Heoiinoe nyuenpenomnenue. ITO CBOICTBO XOPOIIO BBIPAXKEHO Y
MPO3payHbIX PAa3HOCTEH KalbLUTa - HCIAHACKOro mmarta. Eciu depes
UCIIAaHACKUH MINaT paccMaTpUBaTh INpeIMeT, TO BO3HHUKAET €ro JABOIHOE
n300paKeHHe.

HekoTtopele MHUHEpansl ONpeAcnsaOT Ha Oufynb, HAIPUMED, KAOIHHUT -
JKUPHBINA, MaXKYIIWA; TAIbK - XUPHBIA, MBUIBHBIA; OOKCHT, MEJ, Tpemenl -
CyxHe WU «TOolMe». B mpupoje BCTpedaroTcs MHUHEPAmbl, LU KOTOPBIX
HEMJIOXUM JHarHOCTUYECKHM CBOMCTBOM SBIII€TCS 3anax. Tak, ecin
HNOTEPETh WM PE3KO yIApUTh APYT O Apyra JBa KycOYKa apCEHONMPUTA WU
JIPYTHX apCEHUI0B, TO MOYYBCTBYEM YECHOUHBIH 3amax - 3amax MBIIIbIKA.

11.3. TIOPAAOK OITMCAHNW S MUHEPAJIOB

HasBanune, xumuueckuii coctaB B BuaE (OPMYJIbI, KJIacC XMMHUYECKOH
knaccudukanuu. L[BeT MuHepana B Kycke, MOPOIIKe; OJECK U PO3PaYHOCTh;
W3JI0M U CIIafHOCTb; TBEPAOCTh C TOYHOCTHIO JI0 €IUHMIIBL;, yICIbHBIN BEC B
Buzae rpynnsl. OTIHYUTENbHBIE (IMarHOCTUYECKHE) CBOWCTBA MUHEpasa OT
JIpyrux u oT cebe momoOHBIX. DopMBl HaxOXKAeHU B Ipupoae. I'enesuc u
ycioBust 00pa3oBaHUs MUHEpaa.

Omnrcanue MUHEpaja J0JKHO OBITh MOCIIE0BATEILHBIM, JIOTUYHBIM, O3
HyMepanuy CBOWCTB M OTHOCUTHCS K KOHKPETHOMY 00pasIry.

IIpumep. Tanut, NaCl, xnopunsl. LIBeT B Kycke HecTphlid, CHHEBATO-
CephIX TOHOB, uepTa Oenas; OJICCK CTEKISHHBIM, IPO3payHbIA; H3JIOM
POBHBIN, CHAlHOCTh BECbMa COBEPIIEHHAs; TBEPJOCTb 2, YAEIbHBII Bec
nerkuii. ConeHslii Ha BKyc. [IpoucxoxaeHue - ocagouHoe.

11.4. TEPMUHBI U TTIOHATHUA

Musnepan (monsTHE). IToponoobpazyromiye MUHEpAJIbI.
Makpockonmueckoe — (Bu3yanbHOe) — ompezeneHue.  Kpucrammyeckne
MuHepanbl. Kpucrammmueckass pemierka MHHepania. DJIEMEHThl CHMMETPUH
kpucTamioB. Kpucramiorpapuueckre CHHTrOHUN. AMOp(GHBIE MUHEPAIIBL.
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CkpBITOKpUCTAJUINYECKHE MHHepanbl. ['eHesuc. @DOpMBI  KpUCTAJUIOB:
H30METPHUYECKHE, MIPU3MAaTHIECKHE, TabauTYaATHIC, JIHCTOBATHIC,
yemryigareie. 3aKOHOMEPHBIE CPOCTKH KPUCTAIUIOB (IBOMHUKH, TPOHHHUKH U
1.1.). Hpy3sl. denaputel. Cekpenuu, >Xeonpl, MUHAATUHBL. KOHKperww.
Hateunsie ¢opmpl. Oonmtel. Pacmeruienssle kpuctamisl. M3omopdusm,
nomumopdusm, mnceBgoMopousm. [lobexanocts. Hpmzamums. buckswur.
[[Ixana Mooca. MarautHocCTb. [IBOIHOE JIydenpenoMIIEHUE.

11.5. KOHTPOJIbHBIE BOITPOCBHI

1. Yro takoe muHepan? [lopomoobpasyroliie MUHEPAIIbI.

2. DopMBbI HAX0XKACHHUS MHUHEPAJIOB B TIPHPOJIE.

3. B3aumooTHomeH T JOPMBI M XUMHUUYECKOTO COCTaBa MUHEPAJIOB.

4. MakpocKkonueckoe  ONpefeNieHHe  MHHEpPAJloB;  CBOICTBa,
OTIpeIeTIsIEMbIC BU3YAIIBHO.

5. OmnpeneneHne NBETa U Y€PTHl MHHEPAJIOB.

6. Bneck u mpo3payHOCTh MHHEPAJIOB.

7. M35noM 1 cnalilHOCTh MUHEPATIOB.

8. TBeprocTh MUHEPAIOB.

9. Y nenbHbIH Bec U crienuduuecKue CBOHCTBA MUHEPAJIOB.

10.  Tlopsinok omucaHUs MHHEPAJIOB.
11.6. XUMHNYECKAS KITACCUDPUKALISA MUHEPAJIOB

CoBpeMeHHasi XMMHYECKash KJIacCU(PUKALMs MHHEpPAJOB OCHOBBIBAETCS
Ha  XUMUYECKOM  cocmaée VI DPEHTTEHOMETPHYECKH  H3yYCHHOM
KpUCmaiiu4eckomM CHpOeHUU 6eujecmea, TECHO CBS3aHHBIX C HX
2enesucom. 110 XMMUYECKOMY NPHU3HAKY BBIIEISIOT KJIACCHI M MOAKIIACCHI
MHUHEpaJIOB, OTBEYAIOUINE Bce OOJBIIEH NeTanu3anuud HX cocraBa. llo
CTPYKTYPHBIM OPU3HAKAM BBIJCISIFOTCS OTJENbI, HOAOTHEIbI, TPYNIbl U
HNOATPYNIBl MuHepanoB. M3 obmero uymcma wuHepanoB okoio 34%
NPUXOJUTCS] Ha CHJIMKATBI, OKOJO 25% - Ha OKCHJBI M I'MJIPOKCHABI, OKOJIO
20% - Ha cynpuIBL; HA JOJIO BCEX OCTAIBHBIX MUHEPATOB MPUXOIHUTCS
oxo10 21%.

B kypce oOmel reomorum s ONpEAETCHUS — MPEAJIararoTcs
MOPO1000pa3yrolie MUHEPAIIBI CIIETYIONINX TAKCOHOMUYECKUX €IUHUIL:

| Kiacc - caMOpOJIHBIE 3JIEMEHTHI;

Il knacc - cynbduns;

Il xmacc - OKCHITBI ¥ THIPOKCHIBI;

IV kmacc - xjopunasl (moakyiacc 6e3BOIHBIX XJIOPUTIOB);

V  kyacc - ¢propuasl (rpymma GpIroopuTa);

VI xmacc - kapOOHaTHI;
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VIl knacc - cynbdarsr;

VIl xmacc - dpocdatsr;

IX  kJacc - CHIAKATHL

Cuiukatel MO0 XHMHYECKOMY COCTaBy M CTPYKTYPHOMY CTPOCHHIO
JETSITCS Ha TTOIKIIACCHI U TPYTIIIBL.

Camopomnpie 3meMeHTH (cepa, rpaduT, amMa3z) B XHUMHYECKOM
OTHOIICHHUH SBJISIOTCS MPOCTEHIIMMHU BEIIECTBAMHU, COCTOSIINMH U3 OHOTO,
pexe - U3 CMeCH JBYX JIeMeHTOB. OHU He SBIIIOTCS MOPO1000pa3yronMy,
HO MMEIOT LIMPOKOE MpaKkTHYecKoe NMpUMeHeHHne. B mopoxax 4acTel B BHIE
BKiIroueHuit. [Ipoucxoxaenue - Meramopduyeckoe, BYJIKaHOTCHHOE, NP
pa3noXeHUuH Cyab(QUIOB, NpPU pacHaje CEPHOKHCIBIX COCAWHEHUH B
MIPUCYTCTBUU OPraHUYECKUX BEILECTB.

Cynbbunbl (OUPUT, XaJbKONUPUT, TaICHUT) - OTO COCAMHCHHS
3JIEMEHTOB TJIaBHBIM 00pa3oM MeTamioB ¢ cepoil. Cynb(puasl He SBISIOTCS
MOPOI000PA3YIONINMH, HO MPECTABIIAIOT MPAKTUIECKUH HHTEPEC KaK PY/IbI
I[BETHBIX M YEPHBIX METAJUIOB. XapaKTEPHBIMH 4YEpTaMH IS MHHEPAJIOB
3TOTO KJlacca SIBISIFOTCS METAJUTMUECKUH O1eck (kpome canepnTa) 1 TeMHas
yepta. Cynbduapl He MPO3padHbl, OTIMYAIOTCS SIPKO- 30JOTUCTO-XKEITHIM
I[BETOM, TBEpHOCThIO M (opmoil kpucraiuoB. IlpomcxoxkneHue -
KOHTaKTOBO-MeTaMOp(pHUYeCcKoe, THAPOTEPMAIBHOE, PEXKE - PU PA3JI0KEHUN
OCTaTKOB )KUBOTHbIX U paCTeHHﬁ B 0CaJIOYHBIX IMMOpoAax.

OKCI/IZ[I)I U TUAPOKCUABI - COCAMHCHHUA DJJICMCHTOB C KUCIOPOAOM H
rugpokcuibHOR  rpynmoi  OH. MuHepansl 3TOro Kjacca IIHPOKO
pacnpocTpaHeHbl B 3eMHOW KOpE M COCTaBJSAIOT OKoyuo 17% ee macchl.
HekoTopble M3 HUX SIBISIFOTCS MOPOJ00OPa3yIOIUMHU, OKCHJBI JKeye3a -
pyaamu (JINMOHHT, TeMaTUT, MarHeTur). CroJla OTHOCHTCS KBapIl U KOPYHI €
UX pPa3HOBUIHOCTSMHU.

Kesapy v ero pa3sHOBHJHOCTH:

e TOpPHBIH XpyCTalb - Npo3padHas Pa3HOBUAHOCTH KBapIa;

*  MOPHOH - YepHBIHA KBapIy;

*  payxTomas - IbIMYaThIi, TPO3PavHbIH;

*  aMeTHCT - (pHOJIEeTOBBIH;

e XaJIEJOH - CKPBITOKPUCTAIUTMYECKAs! pA3HOBHIHOCTD KBapIIa,;

e arar - IOJIOCYATBIH XaJIIe/0H;

e KpEMEHb - 3arps3HEHHBIN XaJIle/I0H;

e Omaj - BOAHBINA OKCHJ] KDEMHHUSL.

Kopyno v ero pa3HOBHITHOCTH:

e pyOMH - KpacHbIH KOPYHJ;

«  candup - CHHHH.

[Mpoucxosxnenue paznuanoe. Keapi siBisiercst MHHEPAJIOM-
MHJIMKaTOPOM KHUCIIBIX MarMaTH4ecKuX IOpoJl, LIMPOKO TIpEJCTaBIeH B
MeTaMOP(UIECKUX U OCATOYHBIX MTOPOIAX.
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Xnopuas! (TaluT, CUIBBHUH) - 3TO COJH TaJIONTHO-BOJIOPOJHBIX KHCIOT.
OHH SBJIAIOTCS TIOPOA00OPA3YIOIINMI MHUHEPAJIAaMHI U UMEIOT MPaKTHIeCKOe
3HadeHne. OTIMIUTENbHON WX HYepTOH SBIIETCS IecTpas OKpacka,
HeOOoNbIIasi TBEPHOCTh, CTEKIITHHBIA OJeCK, COBEpUICHHAs M BechMa
COBEpILIEHHAS CTAalHOCTh. JIETKO PacTBOPSIOTCA B BOAC M IMOITOMY HMEIOT
BKyC. ['aJiT ¥ CHJIBBHH TaryHHO-MOPCKOTO 0CaJ0YHOTO MTPOUCXOKICHUS.

Oropunsl  (pmrooput  (hropum KampmusA)) OOpazyIOT  3EpPHHUCTHIC
CKOIUICHHSI, OTAENbHBIE KPUCTAUIBI U UX CPOCTKH. L[BeT pa3zHOOOpa3HBbIii:
OCCLBETHBIN, JKENTHIA, 3€JCHBIA, TOIyOOH, (PHONETOBBIH, YaCTO
nectpouBeTHbI. CHalHOCTh COBEpIIEHHAss B 4YEThIpEX HAIMPaBICHUAX
HapaijielbHO TpaHsAM OKTajapa; TBepaocTs 4. DI0OpUT B OCHOBHOM
THIPOTEPMATIBHOTO IIPOUCXOKICHHUS.

KapOoHatsl (KaubLUT, IOJIOMUT, MarHe3WT) - O3TO COJH YTOJBHOH
KUCIOTHI. OTIHYAIOTCS CBETIIOW YepTOil, HEBBICOKOH TBepAocThio (3-4),
CHAfHOCTBI0O M peaknuedl ¢ comsgHo KkucioTod (5-10%), cremeHp
WHTCHCUBHOCTH KOTOPOW y pa3HBIX MHHEpAIOB paziMyHa M II03BOJISCT
OTIMYaTh WX JIPYT OT ApYyra. OTH MHUHEPAJbl MIHPOKO PACTIPOCTPAHEHBI U
UMCIOT ~ TOpojooOpasyromee 3HaueHHe. [IpOMCXOXKICHHWE  Pa3IMIHO:
THIPOTEpMaIIbHBIC TIPOIIECCHI, TIPOIIECCHI BEIBETPUBAHHUS u
0Ca/IKOHAKOILJICHUsI B BOJHBIX OacceifHax, MOJOCTAX MOPOJI.

Cynbdatsl (rMIC W €ro pa3HOBUAHOCTH (CEJICHHT, MapbUHO CTEKIIO),
AQHTUAPUT) - O3TO COJM CEPHOW KHUCIOTHI; HU3BECTHBI KaK IIHPOKO
pacnpocTpaHeHHble MopoaooOpasytomue MuHepanbl. OTtiauyarorcst Oenoi
4epToit, Masioi TBepAOCThIO. I10 pu3MUecKuM CBOMCTBAM Majo OTJIMYAIOTCS
OT KapOOHAaTOB, HO HE pPEAarupyrloT C CONsSHOW KkucioTod. OOpasyrorcs B
MOBEPXHOCTHBIX YCJIOBHAX KaK XHMHYECKHH OCaJOK B 03€pax, MOPCKHX
JaryHax, peke IpH BHITaJCHUH W3 PACTBOPOB MOA3EMHEIX BOJ, a TaKXkKe B
pe3ynbTaTe OKUCICHUS CYIL(UIOB U CEPHI.

docdats! (anmaTur) - comm GocdopHOi KUCTOTHL. MMeroT
mopojoo0pasyromiee 3HaueHHE U MpakTHdeckoe mnpuMeHeHue. O0pa3yroTcs
NpH MarMaTH4ecKWX TpoleccaX, a TaKXKe OCAJAOYHBIM IIyTeM U3
¢dochopcomepxkamux ~ OCTaTKOB  JPEBHUX  OPraHM3MOB WM W3
BYJIKAHOTEHHBIX PACTBOPOB B OacceiHax.

Cunukatel - 3TO HamboJlee MHOTOYHUCICHHBIN, a M0 CTPYKTYPHOMY M
XUMHYECKOMY CTPOEHHIO CJIOKHBIH KJIACC, MUHEPAIbl KOTOPOTO COCTAaBIISIOT
85% Beca 3eMHOM KOPBI U ABISIFOTCS OPO000Pa3yIOMKMHU.

OcHOBHast CTPYKTypHasi €IMHHIA CWINKATOB - KPEMHEKUCI0POOHbLIl
mempazop [SiO,], obOnagaronmii YeThIPbMsi CBOOOJHBIMU BaJCHTHBIMHU
CBA3MMH, 3a CUET KOTOPBIX NPOUCXOAUT MNPHUCOEAUHEHHE HOHOB JPYTHX
anemMeHToB. Croco® coeaMHEHMS TETpa’apoB  ompenenser  (Gopmy
KPHCTaJIOB MHMHEPAJIOB WM TOJ0XKEH B OCHOBY DPa3/€leHUsl CUIMKATOB Ha
MOJIKJIACCHI: OCTPOBHBIE, KOJIBIEBBIE, LIENOYEYHbIE (LICIHBIE), JIEHTOUYHBIE,
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JIUCTOBBIC (CIIOCBBIC) U KapKacoBbIe (KapKacHbIe) (puc. 5, 6).

B npeznenax moaxiiaccoB BBIIEILSIIOTCS TPYNIBI U MOATPYIITE MHHEPAJIOB,
OTJIMYAIOIIUXCS HE TOJBKO CTPOCHUEM, HO M XHUMHYECKHUM COCTaBOM.

Ocmpognvie cunukamol, Onaromapsi IUIOTHOH YIAaKOBKE HOHOB,
0051aJal0T BBICOKOH TBEPIOCTHIO U JOBOJBEHO OONBIINM YACIBHEIM BecoM. K
OCTPOBHBIM CHJIKATaM M3 IIUPOKO PACIPOCTPAHEHHBIX ITOPOA000PA3YIOIINX
MHHEPAJIOB OTHOCSTCS OJIMBHH U I'paHar.

OnuBHH OTIMYAETCS 3€JCHBIM LBETOM, BBICOKOH TBEPAOCTHIO.
[Ipoucxoxxnenne marmaruueckoe. OCHOBHOW MHHEpaln yJIbTPAaOCHOBHBIX U
OCHOBHBIX TIOPO/I.

I'paHaTbl BCTpeyaroTcsi NPEUMYILIECTBEHHO B METaMOpP(QHUYECKUX U
MeTaMop(U30BaHHBIX MOpOJAaX, peXe - B HU3BEpXKEHHbIX. lI3BecTHO
HECKOJIbKO Pa3HOBHJIHOCTEH TIpaHATOB: @l1bMAHOUH TEMHO-KPAaCHOTO WIIU
Oyporo 1BeTa, po30BaTO-KPaCHBIN RUPOn, 3eICHBIN cpoccynap.

CTIpyKTypa Ko.ibyesvix cuaukamosé oOpa30BaHa KONBLAMH H3 TpPeX,
YeThIPEX WM [IECTH KPEMHEKUCIOPOAHBIX TETPadIPOB.

K »oromMy moxkmaccy OTHOCHTCA OepWiul - TOJYNPO3PAuyHbId |
NpPO3pavHBIA  3€JeHbli  MHUHepan,  oOpasyloIlWil  [IeCTUTPaHHBIC
NPH3MATHYECKHE KPUCTAILTEL. VI3 Hero H0oObIBaeTCSl METAILT OSpHILTHHI.

Typmanus - 3To MUHEpal, KOTOPbI BCTpEYaeTcst B IPaHUTHBIX OpOJIax,
B MErMaTHUTOBBIX TeJaxX, a TAKXKE B CIAHIAX Ha IPaHUIIE C MarMaTHYECKUMHU
noposamMu. MoeT OBITh 3€lEeHOr0, PO30BOT0, OYpOro M YEpHOTO LBETOB,
SIBJISIETCS APAroleHHBIM KAMHEM M UCTIOJIb3YETCs B PAIHOTEXHUKE.

Ilennvle  cunuxamel  VUMEIOT  BUJI  OTHOCHTEIIHO  KOPOTKHX
NPU3MAaTUYECKUX KPUCTAJUIOB, MPEACTABISIONIMX B IONEPEYHOM CEUCHUH
BOCBMHUYTOJIBHUK. B 3TOT mojkiacc BXOAMT Tpynna MUPOKCEHOB (aBrHT),
KOTOpBIE IEATCS Ha MOHOKJIMHHBIC H POMOUYECKHE.

OTIMYarTCs TEMHBIM LBETOM, IPH3MATHYECKOW KOPOTKOCTOJIOUYATOMH
(hopMoOif KpUCTAJUIOB, CTEKISHHBIM OJEcKOM (0T pOroBOM OOMaHKH).
[IpoucxoxaeHne MarmMaTuueckoe, pexke Meramopduueckoe. [aBHBIN
MHHEpaJ OCHOBHBIX IIOPOJI, PEIKE - CPSIHHUX.
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Puc. 5. Ctpykrypa cunmkatoB
| - kpemHeKuCcIOpomHBI TeTpasdap, Il -
rpynna w3 JIByX Terpadapos, III -
CTPYKTypa KOJBIEBBIX CHJIHKaroB, IV -
CTPYKTypa IENOYEYHBIX CIJINKATOB, V -
CTPYKTypa JEHTOYHBIX CHJIHMKaToB, VI -
CTPYKTYpa JUCTOBBIX CUJIMKATOB

Jlenmounvle cunukampl MHAPOKO TPEACTABICHBI B MOPOAAX TPYIIION
aM(puOOIIOB, TPEICTABUTEIIMA KOTOPOH SBISIFOTCS poroBas OOMaHKa U
aKTUHONUT. AMQHUOONIBI TO BHENIHEMY BHIY TPYAHO OTIHYUTH OT
MUPOKCEHOB, OJHAKO IEPBBIC WMEIOT IICIKOBUCTHIN OJECK, BBITSHYTHIC
CTOJI0YAThIC, YaCTO HTOJbYAThIC KPHUCTAIUIBI C IIECTUYTOJIBHBIM CEUCHHEM.
Jlyumie 3ameTHa cnaiHOCTh. XUMHUYECKHH COCTaB HX HENOCTOSHEH.
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HpOI/ICXO)KILeHI/Ie MarMaTu4eCKoe u MeTaMOquI/I‘IECKOG.
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Jucmosvie (cnoesvie) cunuxkampl KAPAKTEPUIYIOTCS  HEBBICOKOI
TBEPAOCTHI0O W BEChbMa COBEPIICHHON CHAlHOCTBIO, OMpeAeNsIoueiics
BHYTpEHHEH CTPYKTYpOH MHHEpanoB 3TOro mnojkiacca. [lo xumuyeckomy
COCTaBy 3TH MHUHEPAJbl PA3CISAIOTCS HA CUIMKATHI (TajbK, CEPICHTHH) U
AJTIOMOCUIIMKATHl (CPyIa CIII0A), B KOTOPBIX YacTh KPEMHHUS 3aMEIaeTcs
amoMuHAEeM. [IporcxoXxIeHIe B OCHOBHOM METaMOP(IIECKOE.

Kapkacoevie (kapkacuvie) cuauxampl OTIAYAIOTCS MOCTOSHHOM
BBICOKOW TBEPAOCTHIO, CTEKIITHHBIM OJECKOM H XOpOIIO 3aMETHOH
craiiHOCThIO. B 3TOM mozaknacce BbIAESAIOTCS ABE TPYIIIBI - MOJIEBBIE IINAThI
1 (QeTBAIIaTAIBL.

[ToneBble mMaThl MO0 XUMUYECKOMY COCTaBY AENATCSA Ha JBE MOATPYIIIIbI
- KaJWeBLIE IIOJIEBLIE IIIATHl |
HaTPUEBO-KaIbIIEBbIE IOJICBEIE
[ITIATEL.

Kanueevie nonesvie winamet
OTJIMYAIOTCSL  CBETJIOM 4epTOd U
MPSIMOYTOJNIBHBIMU  CKOJIAaMU B JIBYX
HaIPaBJICHUSX 110 CHAHOCTH.

Haumbomee pacmpoctpaneH B 3ToH w .
TpyIIe OpTOKJIa3, O4YEHb IIOX0XK Ha L
HETO0 10 (PU3MYECKUM CBOHCTBaM U

XUMHYECKOMY COCTaBY MMKPOKIIMH, ®-5i

3eJIeHass  Pa3HOBUJIHOCTH  KOTOPOIO 0-0 o

Ha3bIBACTCA aMa30HUTOM. Puc. 6. CTpykTypa KapKacHBIX
MukpoxkiIuH oTJIn4aeTcs oT CHJIMKAaTOB

OpTOKJIa3a Mo yriry cmaiHocT Ha 20/,
TaK 4TO BHEIIHE MPH BH3yaJIbHOM OMPEACICHUH 3TO PAa3InUKe HEYIOBHMO.

Hampuego-kanvyuesvie nonegvle winamol (UIH  IUTarHOKIA3HI),
MPEICTABJISIOIINE HEIPEPBIBHBINA Psii H30MOP(HBIX CMECEH ABYX MUHEPAIOB
- anpbuta W aHopTHTa. [l0 CONEpKAHWIO KPEMHEKHCIOTHI IUIATHOKIA3HI
JIEIATCS Ha KUCIbIe (ambOWT, ONWTOKia3), CpeaHHe (aHIC3WT), OCHOBHBIC
(mabpamop,  OWTOBHHT,  aHOPTHUT).  MAaKpPOCKOIHMYECKH  Pa3IUYUTh
Pa3HOBUAHOCTH IDIATHOKIA30B OYECHb TPYAHO. OT KaJMEBBIX IOJIEBBIX
IIMATOB OHU OTIHYAIOTCS OoJiee TEMHOW 3eJICHOBATO-CEPOil OKpackou (3a
UCKJIFOYCHHEM  anpOWTa), INTPUXOBKOM HA TpaHAX KPHUCTALIOB U
KOCOYTOJIbHBIMU (87°) CKOJIaMU 1O CIIAHOCTH.

Denvownamudpl O XUMUYECKOMY COCTaBY CXOAHBI C ITOJICBBIMH
nImaTamM, HO OemHee WX KPEMHEKHCIOTOW. IHade WX Ha3bIBAIOT
3aMECTHTEISIMH T10 TIOJIEBBIM ImaraM. ANBOUTY u3 (QelbInaTuaoB
COOTBETCTBYET He(eINH, OPTOKIa3y W MHUKPOKIWHY - Jednurt. ['eHesmc
MarMaTH4eCcKuid ¥ MeTaMoOpPUUECKHA.
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B 06HIeM BHUIC CXEMa KJ'IaCCI/I(l)I/IKaHI/II/I CUJIMKATOB IIPCACTaBJICHA B

Tabmuie 4.
Tab6muna 4. Knaccudukaius CHINKATOB

Hoaknacc I'pynna MuHepaJjbl
OcTpoBHBIC OpTOCHIIMKATHI OJMBHH, TPaHATHI
KosbLieBble - Bepuiui, TypMaiuH
[lenoueyHbIe (IICTHBIC) [TupoKceHbI ABTUT, STHPUH-aBTCUT
JlenTOUHBIE AMpuooIBI PoroBast o0OMaHKa,

AKTHHOJIUT
JTucroBble (coeBbIc) - Tanpk, CEpHIeHTHH
AJTFOMOCHIJTHKATBI BHOTHUT, MyCKOBHT,

XJIOPHUTHI, KAOJIWHHT,
IayKOHUT

KapkacoBble (KapKacHbIC)

KanueBple moJIeBbIE IIIAThI

OpToKja3, aMa30HUT

11a-Ca nojeBble MIaThl
(m1aruoKsa3bl)

Anp0uT, 1adpanop,
AHOPTHUT

DenpamnmaTuab

|He(benHH (a51€0JUT)

11.7 KOHTPOJIBHBIE BOITPOCBI I1O KITACCUDPUKAITNU

MHWHEPAJIOB

1. [IpuHUOMDBI, TONOKEHHBIE B OCHOBY COBPEMEHHOHN KIIaCCHU(HUKALINH
MHUHEPaJIOB. THIIBI M KITAaCCHl MUHEPAJIOB.

CoOoNORWN

Kitaccel, moaKmaccel U rpyniibl MHHEPAJOB.
XapaKkTepuCTHKA CAMOPOIHBIX SJIEMEHTOB.
XapakTepHCTHKA KiIacca cyab(uioB.
XapaKkTepuCTHKA OKCUJIOB M THAPOKCHJIOB.
XapakTepuCTHKa XJIOPUIOB, HTOPUIOB, KAPOOHATOB.
Xapakrepuctuka cynbhaTos, pochaToB.
Krnaccudmukaius cuimkatos.
OTnuyuTeNbHBIE CBOWCTBA MHHEPAJOB: JOJIOMUTA W aHTHIPUTA,

araTura u (bJ'IIOOpI/ITa, rajyura U KaJlbluTa, reMaTtuTa U JUMOHHUTA, allaTuTa u
KBaplia, TUIca U aHrUIpuTa, (II0OPHUTA U KBapIIa.
10. Ompenesnenue MuUHEpana.

11.8. KOHTPOJIbHBIE BOITPOCHI 110 CUJIMKATAM

1. Ha xakoM NpHHIUIIE OCHOBAaHO IIOJpa3/JejieHHEe CHUINKATOB Ha
nojkiaccsl ¥ rpynnsl? [lepeuncauTs ux.
2. XapakTepHCTHKa LEMHBIX ¥ JEHTOUYHBIX CHIIMKATOB.
3. JIucToBBIE CHIIMKATEHI.
4. KapkacoBbI€ CHIIMKATEHI.
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5. OTnuuuTenbHbIE CBOWCTBA MHUHEPAJIOB:

a) OJMBHHA U KBapla, OJIMBUHA U allaTUTa;

0) aBrura u poroBoi 0OMaHKH, OPTOKJIA3a U allbONTa;
B) TaJlbKa M XJIOpHTa, OPTOKJIa3a U KBapLa;

r) OHOTHTa M MYCKOBHTA, OMOTHTA U XJIOPUTA;

1) KaJHEeBBIX MOJIEBBIX IIITATOB U IIATHOKIA30B.

11.9. METOAUKA OITPEAEJIEHVSI MUHEPAJIOB

Omnpenenenne MUHepana HY>KHO HAaUMHATh C TBEPAOCTH, TaK Kak OHa
SIBIISICTCS. TIOCTOSIHHOW il OONBIIMHCTBA W3 HUX. [lo TBEpAOCTH BCe
MUHEpaJbl pa30UThI HA CEMb TPYII. B MEpBHIX 1IECTH OHU OOBETUHSIOTCS B
MOATPYIIBl MO OJECKY, TNe KaXKAbIH HMEET HOMEp, MPOTHUB KOTOPOIo
yKa3aHBl HanOoJiee XapaKTepHbIC MPU3HAKH, OTINYAIOIINE ATOT MUHEPAl OT
JIPYTHUX.

Xox ompenmeneHuss MuHepana ciexyrommii. [Ipenmonokum, MbI
OTIpeNIeNIIN TBEPAOCTh MUHEpaina - 3. CienoBaTeIbHO, MHHEPAI OTHOCHUTCS
KO BTOpOW TPYIIE TBEPIOCTH, T.€. C TBEPAOCTHIO OT 2 A0 3 BKIIFOYUTEIHHO.
3arem ompenemnsieM Oieck MuHepana. J[omycTuM, 9TO OJIECK CTECKIITHHBIH.
O6pamiaemcst  k  moarpymne 2 (MUHEpanbl €O CTEKISIHHBIM — HIIK
nepaaMyTpoBBIM OJieckoM). B 3To#t moarpyrmme msate HoMepoB: 26, 27, 12,
11, 14 (cM. Tabi. 5), KaKIOMY U3 KOTOPBIX MPUCYINE TO MM UHOE CBOMCTBO.
Tak, mis 27 xapakTepHbl YEpHBIA I[BET U CIHOCOOHOCTh PACHICTUIATHCSA Ha
TOHKHE JIMCTOYKH, a Juid 26 - CBETIBIA IIBET W paCHICTIIEMOCTh Ha
JIMCTOYKH, JUIA 12 - CONEHOCTh U T.I.

Oxa3pIBaeTCsi, YTO ONpeNesieMblii MHHEpal HE COJCHBIM © He
pacIierisieTcss Ha JUCTOYKH, HO OT KaIlTH CJIA00¥ COJITHOW KUCIIOTHI OYpPHO
«BCKHITaeT». MuHepan ¢ MOAOOHBEIME CBOiicTBaMU uMmeeT Homep 14. [lamee
CIIeZyeT TIepeTH K TabIuIle 5, TIe IIIaBHEIEe MOPOI000pa3yoIiie MHHEPATTBI
pacrpenielieHsl M0 KJIaccaM, W TOJ 3THM HOMEpPOM HaXOJUM, YTO 3TO
KajapuT. OMpeneuB BCe OCTaJIbHBIC CBOMCTBA, OKOHYATEIHHO YOEKITaeMCs
B MPAaBWJIBHOCTH HAIIETO MPEANooxKeHus. Jlanee mpUBOIUTCS pa3BEpHYTOE
ONHCaHWe MUHEpaja B COOTBETCTBUH ¢ pa3zenom 11.3.

Ilepeuens rpynn MHHepaJIoB MO TBEPIOCTHU:
|  MunepaJjbl ¢ TBepAOCTHIO 10 2 BKJIKYHTEIHHO

1. C MEeTaINTNYECKUM OJIECKOM, MTAUKACT PYKH, HE THOOK ....cvviviieirerieieiieiesie e 1
2. Co CTEeKJISTHHBIM W IIEIKOBHCTBIM OJIECKOM, CIAHOCTh BEChbMa COBEPIICHHAS,

OECLIBETHBIN, OCITBIM, POBOBATBIM .....ecvevirerieiieiiitier ettt st sttt ettt ene e 17
3. C >xHpHBIM 6J1€CKOM, MBUIBHBIH Ha OLIYIb

)KHpHHﬁ OJieck Ha H3JIOME, JKEJITBIN C PaKOBHUCTBIM U3JIOMOM ..
Il MuHepaJbl ¢ TBepAOCTbIO CBbILIE 2 10 3 BKIIYUTEIbHO

1. C MeTa/TH9eCKUM OJIECKOM, YEPHBIH, H3JIOM CTYHEHUATBIH .....vvvivvvececs s 4

2. Co CTEeKITHHBIM WJIN TIEePIaMyTPOBBIM OJIECKOM
UepHblii, pACIICIUIAETCA HA TOHKUE JIHCTOUKH ..vvvvvivireinisissesssiesiesisesss s s sissassssessssessnenes 27
CBeTbIH, paCIETIACTCS HA TOHKHME JTHCTOUKH 11euvviuiiierisesesesstesessssessssssesesssesessssesesssbensssssesssnanens 26
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3eneHsli, CITIOA0TOT00HBIH, TUCTOYKH MO CITAMHOCTH THOKHE ....eevveeeeneeeseeneeeseesreesenaneeaneanaes 28

COTMEHBIH HA BKYC ...vuvuvtiiiitiiiess et ise ittt b bbb 12
I" OPBKO-COMEHBIM, ITHILIET SM3BIK ...vc.vviveeseiiueiasiesresieeseeesesssessseassessesseessssasesssessnessaesbeesssaseessaesnessneaes 11
BCKHIIACT B KYCKE OT COMSHOM KUCIOTBL ...ttt 14

I11.  Munepansl ¢ TBepAOCTBIO CBBINIE 3 10 4 BKIIOYHTEILHO
C METa/NTHIeCKUM OJIECKOM, 30JI0THCTBIH, 9ePTa 3EICHOBATO-UCPHA ... . 5

Co CTeKJISIHHBIM, TIepJIaMyTPOBBIM HIIM HIETKOBHCTBHIM GJIECKOM:
3eJieHbli, IATHUCTBIN, BOJIOKHUCTBII

DuoeTOBBIH, 3eNeHbIH, roJIy00H, IIPO3payHBIil.

Beunblit, rony6oii, criaitHOCTh COBEpILICHHAS, 3ePHUCTBIH

Bcekumaer oT CoJITHON KUCIIOThI B HOPOILIKE

Beunblii, cepblii, eNTOBATHIH, BCKMIIAET B IOJAOTPETOM CONTHON KUCIHOTE ...vvvvverviiiiririiinans 16
IV. MuHepaJbl ¢ TBePIOCTHIO CBbILIE 4 10 5 BKIIOYUTEIbHO

1. C sKMpPHBIM HJIN CTEKISHHBIM OJIECKOM, )KENTHII U 3€ICHOBATHIH, TIPO3PAYHBIIL... 19

V.  Munepaisl ¢ TBepAOCTHIO CBBINIE 5 10 6 BKIIOYHTETLHO
C MeTaUTHIECKUM WM MaTOBBIM OJIECKOM:
Uepra uepHas
Yepra xento-Oypast .
Uepra BUILIHEBO-Oypast

C >KUPHBIM MIIH LIEIKOBUCTHIM OJ1€CKOM:

BIIECK HKHPHBIH ...ttt bbbt bbb 34
Yepra 3eneHOBaTast WIK Oypasi, CIIAHHOCTD COBEPLICHHAS ....vvuviriiiriuiiriareiisnesisesie s sie s sne s 24
Co CTeKJIIHHBIM 0J1€CKOM:

JKenroBatslii, po30BbIi, MACO-KPACHBIH, IPAMOYTOJIBHBIE CKOJIBI 110 CIAKHOCTH. .. 29
benblif, KOCOYTONBHBIE CKOJBI TIO CHAMHOCTH ...cvvuvviviietesiteie ettt 31
Cepblil, HPH3UPYET B CHHE-TOIYOBIX H 3CMEHBIX TOHAX ....vvvsiiriiiasesisisssistess s snsnenssins 33
3e1eHOBaTO-CEPBIH, KENTOBATO-3ETEHBIH, YEPTA CBETIIAM .o.vvveveieiieriesesie st 30

VI MuHepaJibl ¢ TBepAOCTHIO CBbIlIE 6 10 7 BKIIYUTEIbHO

C MeTa/H4ecKuM 0J1ecKOM, KyOndecKHe 30JJ0TUCThIE KPHCTAILIBI, YepTa

TEMHO-CEPO-3EI€HOBATASN, TTOUTH UEPHA ....vevvuvviriiietiaiiessitsissssstess sttt 3
C >KHPHBIM WM CTEKIISTHHBIM OJI€CKOM:

CriaiiHOCTh OTCYTCTBYET, 0J1€CK )KUPHBII Ha U3JI0ME, CTEKJISIHHBIN Ha IPAHSX... 6
ByThII0YHO-3EIICHBIH, MEIKHE 3EPHA B TIOPOIE . .vevervteeraresesiseeseseanenesessesesasenssessesesnanensnnans 20
TeMHO-3€JICHBIi, YEPHBIH, YEPTA CEPO-3ETEHAS ......vevrerrreresireesesrasestnsasesesasessseeseseasanensnnaes 22
Cepblii, TEMHO-CEPBIH, HKENTOBATBIN, KOCBIE YIJIBI TT0 CIIAMHOCTH ....vevveviviiereieieeiieiesne e 32

VII. MunepaJbl ¢ TBEPAOCTHIO CBbILIE 7
IBeT KpacHbIif, MHOrOIpPaHHUKH, TBEPJOCTH 7,5
TBeprocTb 9, KpUCTaIIBI G0YEHKOBHIHBIE, INTPHXOBKA HA MIIOCKOCTSX

(601702 e Tos v U O T TP PO TP PP TP OPPROPIN 9
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4%

Tabumua 5. XapakTepucTHKa ITOPOA000pa3yIOIINX MUHEPAIOB

Hazpanue
Ne Kiacc, MHHepana, Tsep Biteck Iser Lser CrnaiiHoCTb, H3710M, Y. JluarHoctuyeckue npusHaku. I'enesuc
11 rpynna XUMMYECKUH 1OCTh IepThL BEC (IIpOUCXOKICHUE)
cocTaB
Camopostubie i CHbHBIH Or cransHo- |CepoBato CoBepieHHas,
HEMETAILIBL I'papur METaTOBU/IHBIH, ceporo 10 4epHasi, MEJIKO3ePHUCTBIN DKMpHBIHA Ha OILYITb, HAYKAET PYKH, IUIIET Ha
C JKUPHBIN YEpHOTO Grectsimas JIETKHUi Gymare. OOpa3syeTcs B H3BEPKEHHBIX IOPOAAX.
MoXeT SBISIThCS TPOAYKTOM MeTaMop(u3Ma
Cepa 1-2 Ha rpansx CostoMeHHO cnabasi, Hecosepmennas,
S aJIMa3HbIi, B U31IOME|  JKENTHIH, CBETIIO HEPOBHBIH, JIerkuii  |[Ipy TPEHUH HIIEKTPU3YETCS, TOPIOUHIL.
JKUPHBIH MEZI0BO JKenTas (OOpasyeTcs npu pacnaje CepHOKUCIBIX
JKEITHIH, coeiiHeHMIT B IPUCYTCTBUM OPTaHUKH.
PKEJITOBATO - BbiaemnsieTcst B KpaTepax ByJIKaHOB U3
Cepblid, [BO3TOHSIOIIMXCS TAPOB U CEPOBOJIOPOIA.
JKEIThII MooxeT popMHUPOBATBCS PU PA3IOKEHUH
cynbhunoB
3 |CobcTBEHHO Mupur 6-6,5 CHIbHBIH 30510THCTO TemHOCepas BecbMma
cynbdust FeS2 MeTaIMIeCKHui JKENTBIH 1 6ypoBato HeCOBepILIEHHAS.
- dCpHad HEPOBHBIA, OT XaJIbKOIIMPHTA OTIIMYAETCS 30JI0THCTO-
PaKOBHCTBIH, PKEJITBIM LIBETOM, BHICOKOH TBEPIOCTBIO U
TSDKEITBIA KPUCTAJUIAMHU €O IITPUXOBKOI. KoHTakTOBBII
MeTamMop(hH3M, THAPOTEPMAIBbHBIC TTPOLIECCHI,
MpH Pa3oXXEHUH OCTATKOB JKUBOTHBIX U
pacTeHHii B 0CaJI0UHBIX MOPOJIAX
4 2-3 CritbHbIA Or cranbho- |CepoBato CogepuieHHas,
MCTAILTHICCKIH ceporo 10 uepHasl, CTYIEHYATHIH, CHiIbHBII GIIECK, CTYNEHYATHIA H3IIOM,
Fag;glﬂ uepHoro  |6secTsas TSOKEIBIA HEBBICOKAsl TBEPAOCTh. BbIjemsieTcst U3 ropsumx
MHHEpaJIbHBIX PACTBOPOB, & TAKXKE MPH
KOHTaKTOBOM MeTaMop(u3Me
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Ilpooonicenue maonuusl 5

Haspanue
Ne Kiace, MHHepana, Tsep Bitcck Iser [ser uepro CrnaiiHoCTb, H3710M, Y. JluarHoctuyeckue npusHaku. I'enesuc
nn rpynna XUMMYECKUH 1OCTh BEC (IIPOUCXOXKACHUE)
cocTaB
5 XaJbKONMUPUT 3-3,5 CHJIbHBII JlarysHo 3eneHoBaTo HecosepienHas,
CuFeS: MeTATIHTECKUH HEITTHIIE HEPOBHBIH, TSKENbIH  [XapakTepHa CHHSIS MM PO30BaTO(GHONETOBAs
ICpHas mo6exanocTs. [IHEBMAaTOMMTOBBIE H
TUAPOTEPMAbHbIC POLIECCHI, PEeXke
l06pa3yeTcst U3 MOBEPXHOCTHBIX BOA MPH
BTOPMYHOM 00OTallleHUH
®  |Oxcumpr KB_apll 7 CreknsHHBIA Ha benblii, Yeprsr He| Becbma BbicOKkast TBEpIOCTh, OTCYTCTBHE CIAIHOCTH.
Sio. rpaHsX, )KUPHBIA HA | MOJIOYHBIH, |maer HECOBEpLICHHAs, DKupHslii G11eck.
n3jome JILIMYATBIH, PaKOBUCTBIH, HEPOBHBIMH, [BrIENSETCSA U3 MArMBI IIPU €€
GecuBeTHBIN 1 cpenHuit [KPUCTAJITU3AIMH, BBITIATACT U3 TOPSTINX
ap. [PacTBOPOB U TApOB, 00pa3yeTcs B Mpolecce
MeTamopdu3Ma
7 5,5-6 MeTa”“"‘*eCK'fﬁ» Kenesno  |[BulHEBO Becsma Xpynkuit. BulHeBo-kpacHas u Gypas uepra.
Tematut MATOBbIH yepnpii, 0P HecoBepuieHHas,  |O6pasyeTcs mpu MeTaMopdU3MeE
Fe203 KpacHo PaKOBUCTBIH,
Oypalit 3EPHHUCTBIH, TSKEIbINH
E Marnerur 5.5-6  |[lonymeramm- Kemesno  UepHas BecbMa Maruuten. O6pasyeTcs pu MarMaTHusMe,
Fe304 geckuit HepHBIH HECOBEpUICHHAs,  [peske NPU MeTamopdhusMe.
3EPHHCTBIH, THKEIbIH
9 Kopynn 9 CrekIsHHbI Cunuii, UepTst HE| Becema Bricokas TeepnocTh. CBs3aH ¢
Al20s Oypblii, naet HECOBEpLICHHAs, MarMaTHYeCKHMMHU M METaMOp(HUIECKUMU
cepblii HEPOBHBIN, CpeJIHUIA _ [polieccamu
1 ICuapokcuabl 15 MaroBblid, Pxaso - Kenro AMOpdHBIH, 3eMIIMCTBIH,
a monymeTamaec-  KenThid, Gyperit Oypas, cpetHui PsxaBo-xkenTas uepta. [Iponcxoxaenue
Fezg]:l? l:]r_[;o KHit pXaBo MOBEPXHOCTHOE: BBIBETPHBAHUE
Oypast pKese30CcoiepkalinX MUHEPAJIOB, OCAXIEHUE

Ha JIHE BOJIOEMOB IIPU y4acTUH OakTepui
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Hazpanue
INe Kinacce, MHHepana, Tsep Biteck Iser [ser uepro CrnaiiHoCTb, H3710M, Y. JluarHoctuyeckue npu3Haku. I'enesuc
1 rpynna XUMMYECKUH 1OCTh BEC (IIPOUCXOXKACHUE)
cocTaB
il (Xnopust CHILBHH 2,5-3 CrexisubIi Tectpo Benas, CosepluenHa, TopbKo-colenblii, mumeT s3bik. JlaryHHo-
| KCI LBETHBIA _ |po30BaTast 3EPHUCTBIH, JISTKUH  [MOPCKOM XMMHYECKHIT 0CaJ0K
12 Camar 2,5-3 CrekisHHbI Iecrpo Benas CoBepiiieHHas, Coutenblii Ha BKyc. JlaryHHO-MOpCKOit
NaCl UBETHbIl 3EPHHCTBIH, POBHBI, [XHUMHYECKHH 0CATOK
JISTKHI
13 |®Topnme! ®oopur 4 CrexnsHHBIA Hecrpo. Benast CoBepleHHas, TlecTpas OKpacka, COBEPIICHHAS CTIAHHOCT.
CaF2 UBETHBIH 3epPHHCTBIH, HEPOBHbIH, [O6pasyeTcs MPU FHAPOTEPMATBHBIX
CpeHui npoueccax
14 |KapGonaTst 3 CreknsHHbIH Besiii, benas CoBeplieHHast, POBHBIH, [BCKUIIAET NPH JEHCTBHY CONAHOM KUCIIOTHI.
MOJIOYHO cpenHuii (O6pasyercst Ipy rUAPOTEPMAIBbHBIX
Kansuut Geblid, mpoueccax, a TaKKe IpH IpoLeccax
CaCO3 (npo3pauHast GecLiBETHBIH, BEIBETPUBAHUS U
Pa3HOBHIHOCT - C OTTEeHKaMHU 0caIKOHAKOIUICHHS
L MCJIAH/ICKUIT IINaT)
15 Jlonomur 3,5-4 CreknsHHBIA Benblii, Benas CoBeplueHHas,
CaMg(C03)2 JKEJITBIH, POBHBIH, [BckumaeT npH JASHCTBUM COJISIHOM KHCIIOTHI B
Cepblit, 3EpHUCTBIN, CpeaHUiT nopomike. IIpoyKT quareHes3a U3BECTHAKOB
roiy6oii pH BO3AEHCTBHI MarHe3ualbHbIX PAaCTBOPOB.
(O6pasyercst pu MeTaMop(phHu3Me 0CaT0IHBIX
L mopojt
16 Marnesnr 3,5-4,5 CTeKJISTHHBIN, Benerid, Benast CoepleHHas, [BckumnaeT npu JIeHCTBUM HArpeToit CoNsHOM
Mg COs3 EJTKOBHUCTHIN, Ccepblid, PaKOBHUCTBIMH, [KHCIIOTBI
MAaTOBBII PKEeJITOBATBIN 3eMJIMCTBIN, CpeqHuUil
17 Cynsdarer Tunc 2 Crexnsinmprii [BecLBETHBII, benas Mauasi TBEpJIOCTb, LIAPANIAETCS HOTTEM, HE
CaS04 « 2H20 WIENTKOBUCTHIA PO30BbI, Bekunaet ¢ HCI B otimuue ot kanbuura.
hf;}i‘?ggi?g?ﬂ;)’ 6em=nfl, Becsma“COBepmeHHziﬂ, Xumiraeckuii ocanox
BOJIOKHHCTBII - cepslif, POBHBIH, 3¢pHUCTBIH,
CEJICHHT) roiy6oit BOJIOKHUCTBIH, JICTKHI
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Haspanne
INe Kiace, MHHepana, Tsep Biteck Iser Iser CnaitHocTb, H3710M, Y. JluarHoctuyeckue npusHaku. I'enesuc
1T rpynna XUMMYECKUH 1OCTh 9epThl BEC (IIPOUCXOXKACHUE)
cocTaB
18 AHruapur 3-3,5 CreKIsHHbLH Bensrii, benas CoseplueHHas1, B oTinume OT TUIca He [apanaeTcst HOrTeM,
CaSO4 Ccepblif, 3epHUCTBIH, cpennuil  [He Bckumnaer ¢ HCI B omiinune ot kanbuuTa.
roiy6oit XuMuyeckuit ocajok
19 |DocdaTs Anatut 5 CrexsHHbIH becuBeTHEIH, Benast Hecosepuiennas, XapaxrepHast ()opMa KPUCTAILIOB, TBEPAOCTb.
Ca5(F,Cl) 3EJICHBIH, 3EPHUCTBIH, HEPOBHBIH, ([IPOMCXOXKIEHHE MATMATHYECKOE, & TAKIKE
[PO4]3 DKENITOBATHIH, cpeanuit l0Opa3yeTcst Ha KOHTAKTe M3BEPIKEHHBIX OPOJL
Gypo-3enenblii c M3BECTHAKAMU
20 |[Cunukatst OumBHH 6,5-7 CTeKAHHbIH (OJTMBKOBO (YepTot He| Hecosepmennas, PKenToBaTo-3e€HbI IIBET, BEICOKAS
(OCTPOBHBIE (nepumor) (Mg, Fe)2 3eNeHbI  [maeT 3ePHUCTBIH, CpefHUil  [TBep0CcTh. [ToponooGpasyromuii MuHepan
[SiO4] 6y TBUIOYHO YIIBTPAOCHOBHBIX M OCHOBHBIX
L 3eJICHBII M3BEPIKEHHBIX MarMaTHYECKUX TIOPOJT
21 I' panar 6,5-7,5 CrexIsHHBIH Temuo YepTsl He| Hecosepuiennas, M30MeTpHUeCKHil OOINK KPUCTAIIIOB,
(anbMaH1H) KpacHBbIil,  |1aeT HEPOBHBIIA, lOKpacka, BBICOKast TBEpHOCTb. O6pa3yercs npu
Fe3AI2[SiO4]3 GypoBatblii PaKOBHCTBIH, MeTaMOP(HIECKHX, PeiKe MarMaTHIECKUX
TSDKEJIBIN mpoueccax
22 \Cunnkarbt ABrur 5-6 CrexnsiHHBIA 3erneHblii, Cepo Cpenmsist (icHast),  |OT poroBoit o6MaHKH oTIHYaeTCs POpMOit
LIETTHBIC I'P. (CaNa)(.Mg’Fe’AI) 6ypl;]f;l, 3€JICHasd, HCpOBHbIﬁ, cpe}mm‘fr [KPUCTAJLJIOB, CIAaHOCTBIO U OJIECKOM.
MMPOKCEHOB [(SiA)208] YepHbII CBeTIas TTopo006pa3yromniiii MHHEpas OCHOBHBIX
M3BEPIKCHHBIX
MarMaTHYeCKHUX MOPOJ|
23 |Cunnkarst Porosas 5,5-6 CreiIsHHBIH, Ot TemHO- benas ¢ CosepiueHHas, Mromnpuatas popma KPHCTAILIOB, CIIARHOCTH
InenTounble, obmanka WIE/TKOBHCTHIA 3€J1eHOT0 3€JIeHOBa 3aHO3HCTBIN, oz yriom 124°. Tlopogoo6pasyroumit
rpynna 10 Y4EpPHOTO TbIM cpenHuit MMHEPAJ MarMaTH4€CKUX U
amdubonoB OTTCHKOM MeTaMOP(UYECKUX TTOPOSL
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Haspanue
INe Kiace, MUHepala, TBep Breck Iser Iser CrnaifHOCTb, H37I0M, Y. JlnarHoctryeckue Npu3HaKy. [ enesuc
i rpynmna XHUMUYECKHit ImocTs 4epThl BEC (IPOUCXOKTEHNE)
cocras
24 |Cuukatsl i CTeKIsHHBIHI ¢ Benbiid, benas Becbma cosepruennas, JKupHslil Ha OLLyIb, MATOK, JIUCTOYKH THOKHE,
/TMCTOBbIE [EepIaMyTpPOBBIM  [KEJITOBATHI, POBHBIi, cpeanuii  [He ynpyru. ToHKHE TUCTOYKM NPO3PAYHBI HIIH
M gS[Si}gJI](;,]K(OH)Z OTJIMBOM 3e1eHOBATHII POCBEYNBAIOT.
[Ipoaykt Meramopdu3Ma MarHe3HalbHbIX
L rOPHBIX IOPOJL
25 Cepuentun  [2,5-3,5 |  CrexusnHbii, Of cBeTIo- Benas, Becbma XapakTepHa OKpacka, OTCYTCTBHE CIIAHHOCTH,
Mg6(OH)8 KHPHBIH 3€IEHOr0 10 [3€JIEHOBA HECOBEpIUIEHHAS], cn1a6biii 6reck. TIpoyKT rHAPOTEPMATBLHOTO
[S"Oio] TEMHO Tas HEpOBHBIH, MeTamop(du3Ma yIbTPAOCHOBHBIX
(BOSTOKHHCTSI - 3EIICHOTO, PaKOBHCTBIH, MarMaTuyecKuX Mopoj
acect, ropHblit 1EH) A THUCTBIH, 3aHOSHCTEIH,
HaIIOMHMHAET CpeaAHuH
KOXKY 3MEn
26 |Cumkatst MyckoBuT 2-3 (CTeKJISTHHBIH, Ha BecrBeTHBIH, benas Becbma
lucToBBIE, (6enas kanueBas IUIOCKOCTSX ¢ COBEpILICHHAS, POBHBIH, [PacieruIsieTcs Ha TOHKUE yIPYTHe TMCTOYKH,
rpymma crmona) craiftHocTH PKEITOBATHIM, cpeaHuit ueIIyHKHY, CBETIIas OKPACKa.
aoMo TepIaMyTPOBLINA 1 CEPOBATBIM IMoponoobpasyromuii MuHEpan
| |cunukaTos cepeOpuCThIi OTTEHKOM MarMaTHYeCKHX M METaMOP(QHIECKHX TOPOJ
27 2-3  |Crexusuublii, HA Uepupiit unu  [benast nimm Becbma
Buorur ILIOCKOCTAX TEeMHO SeICHOBATAL | copepiienHas, POBHBIN, [TemHas 3eeHOBaTO-Gypas Okpacka.
(uepHast xenes3o- craiHOCTH 3eJICHbIH, CcpeaHui PaciueruisieTcs Ha yIpyrue JIUCTOUYKH, B
MarHe3uanbHas repIIaMyTPOBBIi Gypbiit TOJICTBIX TUIACTHHAX HEMPO3PAYEH.
cimona) IMoponoobpasyromuii MuHEpan
MarMaTHYECKMX U METAMOP(PUIECKHX TOPOJL
28 | Xi1opuThbi 2-2,5 CTeKIISIHHBII, 3enennblit  |CBetias, BecbMa coBeplieHHas,
MepIaMyTpoBbIH PCNCHOBATAA | yenryityaThIil, POBHBIH, [Paciuemnsercs Ha rUOKME yIpyrue IHCTOYKH,

cpeaHuit

3eeHblIi LIBET, HeOOIbIIAst TBEPAOCTb.
[poxykT MeTaMopdudecKux mpeodpasoBaHuii
GroTHTa, aBrUTA U POrOBOIt OOMaHKH
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Hazpanue
INo Kunace, MUHepala, TBep Breck Iser IBeT CriaiiHOCTb, U31I0OM, Y. JlnarHoctryeckue npu3Haky. I eHesnc
i rpymnmna XUMHUYECKHI J1OCTh HCPTHI BEC (IPOHCXOXKACHNUE)
cocTaB

29 |Cumukatst Oprokia3 6-6,5 CreknsHHbIH Besiii, benas CoBepilieHHast, POBHbII [X0pOLIO 3aMeTHast CIIAHHOCTS,

KapKacHbIe, K[AISi30s] CepblIi, 10 CNAHOCTH, CPEHUIT [IPAMOYTOJIbHbIE CKOJIbI 110 CHAHHOCTH.
KaueBble KPEMOBBIH, Bricokas TBepnocTh. Iloporoobpasyroniuii
II0JICBBLIC p03OBblﬁ, MHUHEPAJI KUCJIBIX, CPEAHUX U IIEJIOYHBIX
IITTIAThI MsCO [M3BEPIKCHHBIX MAarMaTHIC€CKHUX ITOPO

| KpacHbIN

30 Muxkpokaun  [6-6,5 CTeK/ISHHBIN, HA Benas CogepleHHast, poBHbIi [OT OPTOKIA3a OTIMYAETCS MO YTy CHAHHOCTH

K[AISi30;] [UIOCKOCTSIX 1o craiiHoctH, cpeanuii [Ha 20'. [ToponooOpasyromiuii MuHepa
(3eJeHsbIi - CHaHOCTH CIeTka | Bestblit, cephlid, CPeHUX U IETOYHBIX H3BEPIKEHHBIX
aMa30HHT) HepIaMyTPOBBIi KPEMOBBIit, MarMaTHYECKHX HOPOJ, TaKkke o0pasyercs mpy
PO30BBIif, MsCO- MeTaMOp(HUECKHX MpoLeccax
KPAacHBIit
(3eneHsli -
aMa30HHT)

31 |Cunukatsi 6 CTeK/IAHHbIH benbrii benast CoBeplleHHast, POBHBII |BeJiblii 1BET, TOHKas MTPUXOBKA HA
KapKacHbIE, AnnGHT 0 CNIAaiHOCTH, CPEeHMIT nﬂOCKOfTﬂx CHaifHOCTH, KOCOYTOIbHBIE CKOJIBI
[1arHOKIIa3bI Na[AIShOs] o cnaiinoctu. O6pasyercs nmpu

IMAarMaTH4€CKMX U METACOMATUYECKUX
L | ruIpoTepMaIbHbIX IIPOLIECCax
32 AHopTHT 6-6,5 CrexnsiHHbIT Cepii, benas CosepieHHasi, poBHbIi, (OT arb0uTa OTINYEH TOJIBKO B mutndax.
Ca[AhSi20s] Geublit, cpeHuit TTopo006pasyIoIHii MHHEpPal OCHOBHBIX

L | ros1y6oBaThIi 13BEPKEHHBIX MAarMaTHYECKUX TTOPOJT

33 Jladpanop 6 CrexnsHHbIA, TemHo-cepslit benas Mpuszamus.  IloponooGpasyromuit  MuHepan
An-50-70% riepsiaMy TPOBBbIi 110 4EPHOTO, CoBepleHHAs, POBHBIH [OCHOBHBIX — M3BEPKEHHBIX ~ MArMaTHUECKHX
Ab-50-30% HPH3UPYET 110 CNIAWHOCTH, CPEIHHMI [TOpoJ

34 |Cunukatsi Hegenn 5-6 CTeKISHHBII Ha Cepsiit, benas Hecosepuennas, DKupHblii Geck, HECOBEPLIEHHAsS CIAHHOCTD.
kapkacbie, Na[AISiO4] IpaHsiX, KUPHBI Ha | pozoBaTo HEPOBHBIA, Topo006pasyoLIHii MHHEpAT IEeTOYHbIX
benpauma- u3jIomMe Oypblid, MIIOCKOPaKOBUCTBII, MarMaTH4eCKUX MOPOL
ITHBT OecLiBETHBIN cpenaHuit




YACTSD III. 'OPHBIE ITOPO/IbI

Topuvbie  nopodvt - 3TO €CTECTBEHHBIC MUHEPAIbHBIE —arperatsl,
oOpa3oBaBmIHecs B OIM3KUX T'€OJOTUICCKUX M (PH3UKO-XUMHUYECKUX YCIOBHUSIX
3eMHOIl KOpbl. OHH MOTYT OBITH MOHO- WIN HOAUMUHEPANLHHIMU, T.C.
COCTOSITh U3 OJIHOTO MJIM HECKOJILKMX MUHEPAJIOB.

Jo 2009 r. Bce ropHbIE MOPOABI MO CHOCOOY M YCIOBHSM 00pa3oBaHUS
TIOJIpa3/IeNsUINCh HA MarMaTH4YeCcKUe, 0CalouHbIe U MeTaMoppUIecKue.

C y4eToM COBpEMEHHBIX TI'€HETHYECKMX KIacCU(PUKAIMHA JIMTOJIOTUU M
nerporpadun (Ilerporpaduueckuii konexc..., 2009) BbLIEIAIOTCS ClIEAYIOIINE
2eHemu4ecKue munvl 20PHLIX NOPOO:

*  ocadoumvie - TPOAYKTHI pa3pylIeHHs MIOOBIX JApPYTUX IOpOL,
KHU3HEIEATEIbHOCTH OPTaHM3MOB M BBINIAJCHUS W3 BO3LYLIHOW WIM BOJHOMN
Cpenbl B 3K30T'€HHBIX YCIOBHUSX;

*  Masmamuyeckue - TIPOAYKTHI 3aTBEPACBAHNS IPUPOIHBIX PACIIIABOB,;

s Mmemamopgpuueckue - IPORYKTHI IEPEKPHCTAIUIN3ANN
MarMaTU4ecKuX M OCaJOYHBIX IOPOJ B W3MEHUBIIUXCS TEPMOOAPUUECKHX
YCIIOBHUSIX;

«  Memacomamuueckue - IPOLYKTHI 3aMEIICHUS IEPBUYHBIX IOPOJ IO
JIEICTBUEM PacCTBOPOB;

*  Muemamumosvle - TPOAYKTH HMHTEHCHUBHOIO MeTaMOp(UUECKOro
HpeOGpaSOBaHI/I}I HNCXOJHBIX OPOA BIUIOTH A0 UX YaCTUYHOTO IJIABJICHUSA

*  uMnaxkmuvle - IPOAYKTHI IpeoOpa30BaHUg TOPHBIX IOPOA NPH yAape
1 B3pBIBE KOCMHYECKUX TEJ.

[IpomexyTouHOE MHOJNOKEHHE 3aHHUMAIOT 0CAOOUHO-8YKAHO2EeHHble (WA
8YIKAHO2EHHO-0CAOOYHbLE) TIOPOJIBL.

B xypce mnabopatopHeix 3aHsaTHI 1o «OOmed reomorun» OyIyT
pacCMOTpPEHbl TpHM TEHETHYECKMX THIA: MarMaTH4ecKue, OCaJ0uHble U
MeTamop(ruIecKre TOpHbIE TOPOIbI.

12. MAITMATHNYECKME I'OPHBIE ITOPO/1bI

Maemamuyeckue 2opuvie nopodsbl 0OPa3yIOTCS U3 MarMbl B pe3yJbTaTe ee
KPUCTAJUTU3AIMH B TIIYOOKMX HYacTSX 36MHOM KOpBI WM 3aTBEPAEBAHUS MpPHU
M3TISTHAN Ha 3€MHYIO MTOBEpXHOCTh. OHM NMPENCTaBIAIOT CO00H MUHEpaIbHBIE
arperartbl, CJIOXCHHBIC HECKOJBKMMH MUHCpaIaMU (HOHI/IMI/IHepaHI)HBIe
TIOPOJIBI).

Ilo ycnoguam o00pa3osanus MarMaTHU4ecKue IOPOJbI JEIATCd Ha
ryOMHHBIE, WIW  uHmpy3uguvle,  00pa3oBaBIIMECSI B  pe3yjbTare
KpPUCTaJUIM3allMd MarMbl B HEApax 3€MHOH KOPbI, W W3JIHMBIIMECS, WU
aphy3usnsle, obpazylommecs Npu 3aTBEpJCBaHNM MarMbl, W3JIMBIICHCS Ha
3eMHYIO TIOBEPXHOCTb.
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ITo mepmoounamuueckum  yciogusam  MHTPY3UBHBIC IOPOBI
MOAPA3/ICISAITCA Ha TUTyTOHHYECKHe (Me3oabuccanbHble W abHccabHbIC) U

rumaduccanbHeie, 3¢QQy3UBHBIE - Ha  BYJIKaHWYeCKHe (COOCTBEHHO
BYJIKAHUYECKHE M BYJIKAHUIECKHAE O0JIOMOYHEIE).
[LryToHMYecKHe MOpoIbI - 3TO HOJIHOKPUCTAIUTMIECKHE,

SICHO3EpHHUCTBIE  IOPONBI, KOTOpBIE (QOPMHUPYIOTCSI TIPH  JUIHTEIBHON
KPHUCTAJUTHU3AIMHA MarMbl B YCJIOBHSIX 3HAUHTEIEHOW MM YMEPEHHON TITyOHHBI
- ot 3-5 mo 10-15 kM oT moBepxHOCTH 3eMi U TemmnepaTtype 750-1100 °C.
Onun 00pa3yloT MHTPY3MBHBIE Tella MPEUMYIIECTBEHHO KPYITHOTO M CPEIHETo
pa3MepoB (OATONHTHI, JTAKKOJHTHI, JIOMOJMUTHI, IITOKH W Jp.), a TaKKe
CBsI3aHHBIE C HUMH Jaiiku (puc. 7).

I'nnabuccanbHble TOPOBI - 3TO NOP(UPOBBIE M TOPHUPOBHUIHEIE TOPOIBI
CO  CKPBITOKPHCTAJUIMYECKOW WM  TOJHOKPHUCTAJUIMYECKOH  TOHKO-
MEJKO3ePHUCTOH  OCHOBHOH  Maccoil. OHM  KpUCTAJUIM3YIOTCS U3
MarMaTHYeCKUX pacIlaBOB Ha OTHOCHUTEIHHO HeOompmux riryomHax (ot 1-1,5
n0 3-5 KM) M TpOSBISIIOTCS B BHAE MAallBIX HHTPY3WBOB: NIaeK, CHILIOB,
HEOOJIPIINX IITOKOB (pHC. 7), HE CBSA3aHHBIX C MEXaHM3MOM TPyOOK B3pHIBA.
[Mo ycmoBusiM (GOpMHpPOBAaHUS W CTPYKTYPHBIM TIPU3HAKAM OHHU SIBISIOTCS
MIPOMEKYTOUYHBIMU MEXKAY TUTYTOHHIECKUMH H BYJIIKAHUICCKAMH.

Bynkaamdyeckwme mopomel - 3TO0  adupoBele W TOpP(UPOBBIC
HEMOJHOKPUCTAINYECKHE (COUeTaHHe KPHCTAUIOB M BYJIKAHHYECKOTO
CTEKJIa) U cTeKiIoBaThie Nopoasl. OHU (HOPMUPYIOTCS B pe3yibTaTe OBICTPOM
KpPHUCTAJUIM3AlMM MarMaTHYecKOro paciyiaBa Ha 3€MHON MOBEPXHOCTH HIIU
BONM3M Hee Ha riyounax ot 0 1o 1-1,5 kM. Bynkanndeckue mopoj sl 06pa3yroT
TIOKPOBEI, IOTOKH (pHC. 7).

Hpouecc KpUCTaUIM3allu MarmMbl 3aBUCHUT OT HAaBJICHUA, TEMIICPATYPhbI,
HAIAYAS ~ MHAHEPAIM3aTOPOB - JIETYYMX  BEIIECTB, CIIOCOOCTBYIOIIUX
KPUCTAJUTU3AI[M  MarMbl, W IPOUCXOIUT I0-Pa3HOMY Ha Ppa3IHYHBIX
riryOuHax. [Ipu BBICOKOM NaBJICHWU W MEUICHHOM OCTBIBAHWH, MPHU OOJIBIIOM
HAIMYAA ~ MHHEPAIH3aTOpPOB  OOpa3ylOTCsl  SICHO3EPHHUCTHIC, MACCHBHO-
KPUCTAJUTHYECKHE TMOPOJBI, CIUIONIb COCTOSIINE K3 XOPOIIO Pa3BUTHIX
KPHUCTAJUIOB PAa3IMYHBIX MHHEPAJIOB.

Huskoe naBieHHe W HEBBICOKAsh TEMIIEpaTypa OKpYXKalolled cpenbl,
YaAaJl€eHUE HU3 MarMbl MUHEPAIN3aTOPOB HE CHOCOGCTBy}OT HOpPMaJIbHOMY
npolieccy KpUCTALIM3aluu. B 3TOM cilydae 00pa3yloTcsi BYJKaHHYECKHE
JIaBbl, CTEKJIa M [JpPyrde MOpOJbl C HEPACKPUCTAIIM30BABLICHCS WM HE
MOJHOCThIO PACKPUCTANIM30BABIIEHCS MAacCOl, B KOTOPOW OT/AENIbHbIE
KPHUCTaJUIBl KaKOro-IM00 MHUHEpana H30JIMPOBaHbl B BHUJE BKPAIICHHHKOB,
3aKpUCTAJUTU30BABIIUXCS CIIE B MIYOUHHBIX YCIOBHSX.
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Puc. 7. q)OpMLI 3aJICraHusl MarMaTU4CCKuX TEJI

12.1. CTPYKTVYPbI U TEKCTYPbI MAITMATUYECKUX ITOPO/]

YcnoBust 06pa3oBaHUs MarMaTHYECKOH MOPOJIBI OMPEASISIIOT €€ BHEITHUM
o0muk.  OTIMYUTHD  TUTYTOHWYECKYI0  (MHTPY3MBHYIO)  TOpOXy  OT
BYJIKaHHYECKO# (3(h(py3uBHOI) MOKHO MO CTPOCHHIO, T.C. MO COBOKYITHOCTH
CTPYKTYPHBIX W TEKCTYPHBIX HPU3HAKOB.

IMox cTpykTypoil MarMaTHYecKMX IIOpOJ TOHHMAeTcsi CTPOSHHE
MHUHEPAIbHBIX arperaToB, XapaKTEpU3YIOLIeecs CTENEeHBI0 KPUCTALIM3AINH,
a0COIIOTHOH ¥ OTHOCHUTEILHOW BEIMIMHON 3epHA.

Ilo cTeneHn KpUCTAJUIN3AIMHN BBACISAIOT CIEAYIOINE CTPYKTYPBI.

1. Ilonnoxkpucmannuueckas - TIOPOAA  COCTOMT W3  XOPOUIO
00pa30BaHHBIX KPHCTAJUIOB DAa3jIMYHBIX MHHEpAJIOB, SICHO pa3IMuUMBbIX
BH3yaJIbHO. XapaKTepHa /U1 UHTPY3UBHBIX IIOPOJ.

2. Henonnoxpucmannuueckas - mnmopoja MIPEACTaBISIET
HE3aKPHCTAIM30BABIIYIOCS CTEKIOBAaTYI0 WM  CKPBITOKPHCTAITHYECKYIO
Maccy, Ha (OHE KOTOpPOW BBIAENSIOTCS MEJNKHE KPHUCTAUIBl (MHKPOJIHUTHI)
OTHENBHBIX MHHEpasloB. XapakTepHa s 1opod 3(G(y3HBHOTO WIH
runaduccanbHOrO reHe3nca.

3. Ckpvimokpucmaniuyeckas - 3epHa B MOPOJE HACTOJIBKO MaJbl, YTO
HEBOOPY)KEHHBIM TJ1a30M Hepa3InunuMbl (aaHuToBast).

4. Cmeknosamas - 1ToOpoga  UMEeT  OONUK  CTEKIOBaTOU
HEPaCKpPHUCTAIIN30BaHHON Macchl. [IBe MOCIENHHE CTPYKTYpPhl XapaKTEpHBI
1U1s1 3¢ GY3UBHBIX TIOPOI.
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CTpyKTypHl 110 a0COJIIOTHOW BEIMYUHE 3€pHA:
Tuzanmokpucmannuueckas - 6onee 1 cm.
Kpynuoxkpucmannuueckas - 1,0—0,5 cum.
Cpeonekpucmannuueckas - 0,5—0,1 cm.
Menkokpucmannuueckas - 0,1-0,05 cm.
Aghanumosas - 3epHa BU3yallbHO HEPA3THINUMEI.

Ho OTHOCHUTENBHON BEIWYHNHE 36PHA PA3INYAI0T CIECAYIONINE CTPYKTYPBI:

1. Pasnomepnosepnucman - no 90% 3epeH HMEIOT pa3Mep OIHOH
rpajamuu.

2. HepagnomepHoseprnucmas (mopduposas, nopdupoBuIHasi,
aduposas).

3. Ileemamumosgasn (CTpyKTypa IpOpacTaHus CBOWCTBEHHA IIETMATUTY ).

IHopghuposas ctpykTypa xapakTepHa 11 3G y3uBHBIX OPO, B
KOTOpBIX Ha a(aHWTOBOM WJIM CTEKJIOBaTOM (OHE BBIJEISIOTCS Oouee
KPYIHBIE BKPAIVICHHUKH KaKoro-Tn0o MuHepana. OTa CTPYKTypa yKa3bIBacT
Ha cnenu(uyYecKue YCIOBUS KpPHCTAJUIM3allMd MarMbl M Ha €€ COCTaB,
BBI3BABIINE YCHJICHHOE Pa3BUTHE OIPEACICHHOTO MHHEpaja, 4acTo 3a CYET
apyrux. IlogoOHOro ponxa CTpyKTypa B SICHOKPHCTaJUIMYECKHX ITOpOJax
Ha3bIBacTCS nOpduposudonoii. dHhy3uBHBIC TOPOALI CTEKIOBATOTO CTPOCHUS
C MHUKPOJIUTaMH XapaKTEPU3YIOTCS Ahuposoii CTpyKTypOH.

Omnpenenenne CTPYKTYPHI IOPOJ MO BEIWYMHE 3€pHA IPOM3BOAUTCS Ha
IJ1a3 1o NpeodaaroiM pa3MepaM KPUCTAIJIOB MUHEPAJIOB.

Tekcrypa  MarMaTMuecKHX  TOpOJ|  ONpENeNIsieTcss  XapaKTepoM
PaCIoJIOKEHNUA MUHEPAJIBbHBIX 3€PEH B TOPOAC U CTCIEHBIO UX CIUIOIIHOCTH.

ITo pacHoyio)KeHWI0 MHHEpAIOB B TOPOJAE BBIIEISIOTCS CIIEAYIOLIHe
TeKCTy[!BI:

grwdE

1. Maccuenan - c OeCIOPAIOYHBEIM PACIIOJIOKEHHEM MHHEPaJioB B
opoJIe.
2. Takcumoeas - C TATHUCTEIM, HEPABHOMEPHBIM paclpeAeicHuEM

TEeMHOLIBETHBIX MHHEPAJIOB Ha CBETIIOM (hOHE TIOPOBL.

3. Ionocuamas - ¢ MOIOCYATHIM PACTIOIOKEHHUEM MUHEPAJIOB.

4. @awuoanvnan - ¢ HAJIMYMEM CJICHOB TECYCHHS M PACIONOKESHHEM
MHHEPAJIOB M IPYTHX 3JIEMEHTOB MOPOJIBI KaK Obl MOTOKaMH. XapakTepHa st
3¢ Gy3UBHBIX TIOPOJ.

Ilo cremeHH CIUIOIIHOCTH BBIACTSIIOT KOMARAKMIHbIE W NOpUCHIbLE
TeKCTYphl. [LIOTHBIE MOPOABI KPUCTAIUIHYECKOTO M CTEKIOBATOTO CTPOCHHS
Ha3bIBAIOTCS KOMITAKTHBIMH. JTO B OCHOBHOM HWHTPY3HBHBIE, pexe
3¢ y3uBHBIE TOPOJIBL.

[oponsl, B KOTOPBIX pasiMYMMbl MEJIKHE TMOPbI WM KaBepHBL,
HAa3bIBAIOTCS HOPUCHBIMU WU KA6EPHO3HBIMU. B 3aBUCHMOCTH OT pa3MepoB,
(GopMBI ¥ KOJMYECTBA MOJOCTEH B IMOPOAAX pA3NHYAIOT HY3bIPUCHIbLE,
neHucmbyle TeKCTYPHI.

Munoanexamennan TEKCTypa XapaKTepPHU3yeTCs 3aMONHEHHEM IOP HJIN
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KaBepH KaKUM-THMOO MMHEpaJoM BTOPHYHOTO TEHe3Hca, 4YacTo He
XapaKTepHBIM U JAaHHOW TOPO/IbI, HAIIpUMep, KaJbLIUT, KBapll, OJMBUH H JIP.
Pa3HOBMIHOCTH  TMOPHCTBIX  TEKCTYp  XapakTepHbl Uit 3(QQy3UBHBIX
MarMaTHYeCKUX MOPOJ.

12.2. OIIMCAHUE OCHOBHBLIX OTPAOB
MAT'MATHUYECKUX ITIOPO/

MuHepanbHbIil COCTaB MarMaTHYECKUX MOPOJ] 3aBHCUT OT XMMHUYECKOTO
cocraBa Marmbl. CornacHo [lerporpaduueckomy komekcy (2009 r.) mo
comepxanuio kpemHesema (SiO,) Marma u 0Opa3syroluecss U3 Hee MOPOJbI
JensATest Ha 6 0TpsaoB (Tadu. 6).

Tabmuua 6. IlompasmeneHne  MarMaTHMYeCKHMX TOPHBIX — MOpPOJ IO
COJICPIKaHMIO KpEMHe3eMa

Ne Haumenosanue orpsina C_O ACpXAHIC IMopoas! (mpumeps)
SiO2, macc. %
1 |BeICOKOKpeMHE3EMHHUCThIC Bonee 78 TlermMaTuT, aNsSCKUT U JIp.
(ynbTpaKkucibie)
2 [Kucnbie 78-63 I"paHuT, TMIApHUT, KBAPLEBBIA mopup
3 |Cpemmme 63-52 CueHur, ;mopm,vaaxm, AHJIe3HT,
[10JIeBOLITATOBBII TOpQup, TOpUpUT
4 |ocosmse 50-45 T"a66po, nabpaxopur, 6azanst, Auabas,
[IHPOKCEHHUT
5 [Vawrpaochossie 45-30 JlyHUT, IEPUAOTHT, KHMOCPIINT, OJIUBHHHUT
6 |Husko u Merce 30 Oxarbiim, oborameHHbIe (IOTALHOHHBIM
HEeKpEeMHE3EeMHUCThIE MeToIOM
YIBpTpaKucibIe TOPOALI XapaKTepU3yIOTCS KPYITHO- u

THTAaHTO3EPHUCTON CTPYKTypoH M HMEIOT Oenblif, pPO30BaTO-KPEMOBEIil,
0OJIeTHO-3€JIeHbIH LBET.

Hucomennwvtii  cpanum  (paZHOGUOHOCHMb  nezMamuma)  MMeeT
METMAaTUTOBYIO CTPYKTYPY, YTO XapaKTEPHU3YETCS B3aMMHBIM IIPOPACTaHHEM
KpPHUCTaJJIOB KBaplia ¢ IMOJEBBIM INMATOM B PE3ysbTaTe OJHOBPEMEHHON HX
KpUCTaJUIM3allMM, a  TaKKe  MPUCYTCTBHEM  PEIKOMETAJIbHBIX U
penKo3eMeNnbHBIX MUHepanoB. MHorga 3To mpopacraHue KpUCTalIOB B BHJE
NapauleNIbHBIX CTOJIOMKOB 00pa3yeT Ha TOPIOBBIX ITOBEPXHOCTSAX packKoia
MOPOJIbl PUCYHOK, HAIOMHMHAIOMIMNA KJIMHOIUCH U JPEBHEEBPENUCKOE MHCHMO.
Takue pa3HOCTH NErMaTUTOB HA3bIBAIOT RUCLMEHHBIM 2PAHUNLOM.

Kucinbele mnopoasl oOTIMYarOTCd CBETJIOW OKPAaCKOM - CBETJIO-CEPBIX,
pO30BaTO-CEPHIX U 3€JEHOBATO-cephIX TOHOB. OHM cocTosAT u3 kBapua (30%),
KaJMeBbIX moneBbIx mmatoB (40%), mmarnoxnazoB (20%) U HE3HAYUTEIEHOTO
KOJIMYECTBA TEMHOIBETHBIX MuHepaioB (5-10%) - 6uoruTa, amdpuboIIOB, pexe

52



- MUpOKceHoB. KBapil sBisieTcss MUHEPAIOM- MHANKATOPOM KHUCIBIX MOPOJ, K
KOTOPBIM OTHOCSITCSl TPaHUT, T'PAaHOAHOPUT, PHONUT (ycTap. <JIMIApHUT»),
obcunman u ap. ObcuamaHel OTHECEHBI K KHCIBIM TOPOAAaM YCIOBHO. JTO
BYJIKaHWYECKOE CTEKJIO, COCTaB KOTOPOTO OMPEAEIAETCA TOJIBKO XUMHIECKAM
a"ann3oM. Yare Bcero oOCcuInaHbl KHCIOTO COCTaBa.

I'pynma rpannTa-pronnTa BKITIOYAET W3 IUTYTOHHYECKUX (MHTPY3WBHBIX)
TIOPOJI TPAHUT, U3 ByJIKaHIMIeCKUX (3D y3UBHBIX) - PHOINT, 0OCHANAH.

I'panumur  CNOXECHBI ~ KaIWEBBIM  IIOJICBBIM  INIIATOM,  KBApIEM,
TUIATMOKJIa30M U TEMHOIIBETHBIMHM MHUHEpaJlaMH, KOJIMUECTBEHHOE COIEPIKaHUE
KOTOPBIX OBUIO YKa3aHO BBIIIE. DTO MOJHOKPHCTAJUINYECKAsl IOPOJIa C XOPOIIO
pa3MuUMbIMU 3epHaMH MHHepasioB. CTpyKTypa I'PaHUTOB MOXET OBITH OT
KpPYIHO- 10 MEJIKO3EPHUCTOH, OOBIYHO paBHOMEpHO3epHHUCTOH. Tekcrypa
MacCUBHasl ¢ OECIOPSAOYHBIM PACIIONIOKEHUEM MHHEpaloB. IHOra rpaHnuThI
HUMEIOT MOPGHUPOBUIHOE CTPOCHUE: Ha PaBHOMEPHO3EPHHCTOM MENKO- WX
CpemHe3epHUCTOM (hOHE MOPOABI BUIHBI KPYITHBIE 3€pHA KaJIHEBOTO IOJIEBOTO
IIMaTa, peske KBapla WM IIarnokiasza. TeKcTypa nX MOXKeT OBITh ISITHHUCTOH.

Puonumer SBISIOTCS M3MUBIIMMUCS aHajmoramu rpaHutos. Ilo cTpykrype
9TO TOPQHUPOBHIE TOPOIH C apaHUTOBOH OCHOBHOW MAaccol, CI0KEHHOU
BYJIKaHMYECKUM CTEKJIIOM M MHKPOJMTAMH KBaplid, KAJINCBBIMH MOJEBBIMHU
IIaTaMy, IUIarMOKJIa30M. BKpaluIeHHWKHM — NPEACTaBICHBI TEMH K
MHUHEpaJaMH, HO OOJbIIMX pa3MepoB. B puomurtax OHHM CBeXHE, He
W3MEHEHHbIE BTOPHUYHBIMH  IPOLIECCAMH, BYJIKAaHMYECKOE CTEKJIO He
pacKpHCTaUIM30BaHO. B proNMTax BKPAIUIEHHWKH IOJIEBBIX ILINATOB CHIIBHO
W3MEHEHbl BTOPUYHBIMH IIPOIIECCAMH, & BYJKAaHWYECKOE CTEKJIO OCHOBHOM
Macchl PaCKPUCTAINIM30BAHO B MUKPO3EPHHUCTBIN MOJIEBOINATOBO-KBAPIIEBbIN
arperar, WHOTAA XJIOPUTH3MpOBaHO. TekcTypa OSTHX TIOPOA MAacCHUBHAs,
¢urroniapHast, TIopucTast.

CpenHue TOpOABI TaKXKe CBETIOOKpAIIeHbl. B  HUX 3HAYUTENIHLHO
YBEJIMYHMBACTCS KOJMYECTBO IuTarnokiazoB (20-70%) ©W TEeMHOIBETHBIX
muHepanoB (25-30%) (6uotmra m poroBoi oOmankm). KBapm B cpemHux
MIOpPO/IaX OTCYTCTBYET MJIM COIEPKHUTCS (B MEPEXOAHBIX pasHOCTsX) 10 5%.
Hepenko miaruoxnas B cpeHUX MOPOAAX 3aMemnaercs: HedemmHoMm, oOpasys
LIEJIOYHbIE TOPO/IbI - HeeNnnHOBbIE CHeHHUTHI. K cpeJHIM 1mopojaM OTHOCSTCS
CHUCHUTBIL, IUOPHUTHI M aHJIC3UTHI.

Cuenumupl - Ceporo W PO30BATO-CEPOTO I[BETA IOPOJBI - CIIOXKEHBI
KaJIMEeBBIM TOJIeBEIM mmatoM (10 40%), maaruokiasoM (25-30%) 1 BETHBIMH
muHepaamu (10-20%). ITo npeoGiagaHnio TOro MM HHOTO U3 TEMHOIIBETHBIX
CHIIMKATOB pa3lIMyaloT POroBOOOMAHKOBBIE W aBTUTOBBIE CHUEHUTHI. Eciu
MOJIeBbIE INMAThl IIPEACTAaBJICHbl HCKIIOYUTENIBHO KaJMEBBIMU, CHEHUTHI
Ha3bIBAIOT IIEJIOYHBIMH (B OTIMYME OT HOPMalbHBIX). K  mIe1odHbBIM
OTHOCHUTCSI U He@enuHnogylii cueHum, COCTOSAINN M3 KaJINEeBBIX IOJIEBBIX
mimmatoB (65%), HedenmuHa (20%) u HBETHBIX cHIIMKATOB (OmoTHT, amMduOoI,
ITUPOKCEH). Crpykrypa CHEHHTOB MOJTHOKPUCTAIIIMYECKAs,
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paBHOMEpPHO3EpHHUCTAS, KpYIHO- u
CpeAHEe3epHUCTAsT; TEKCTYpa MaCCHBHAs, PEXe IATHUCTAS.

Juopumul - TeMHO-CEpbIE, 3€ICHOBATO-CEPBIE ITOPOABI, CIIOKEHBI CPETHIM
mwrarunokiazoM (mo 70%) m poroBoit oomankoit (30%). B He3HaumTENBHBIX
KOJIMYECTBAX MOTYT OBITH NMHPOKCEHBI, OMOTHUT, KBapl, OOBIYHO BU3YaILHO
Hepacro3HaBaeMbl. Ecim cofeprkaHne KBapiia M KaJHEBBIX ITOJICBBIX IINATOB
moBbImaeTcst 10 20-25% kaxmoro, oOpa3yroTcs HOPOIBI KHUCIOTO COCTaBa,
MIEPEXOJHbIE OT TPAaHUTOB K IHOPHTAM - Zpanoouopumsl. CTPyKTypa HX
MOJTHOKPUCTAJUINYECKas, PABHOMEPHO3EPHHCTAs, CPEAHE3CPHHUCTAS; TEKCTYpa
MacCUBHasl, peKe MATHUCTAS WIX 110JI0CYATAsL.

O¢ddy3uBHbIMU  aHamOraMH ~ ITUOPUTOB  SBISIOTCS — @HOe3umbl U
aHJIe3UTOBbIEe TTOP(HUPBL. DTO TEMHO-CEpble,  KpacHOBATO-CEpbIe
nopQupoBbIe MOPOABI, OCHOBHAs Macca KOTOPBIX CJIOKE€Ha MHKPOJIUTAMU
IUIATHOKJIa3a ¥ BYJIKAHWYECKHMM  CTEKJIOM. DBKpamjieHHHKH, KpoMme
IUIaTHOKJIa3a, TPEACTaBICHBl POTOBOM OOMaHKOH, pexe OHOTHTOM U
IIIPOKCEHOM. TeKcTypa aHAE3WTOB MAacCHBHAs, HEPEIKO Iojocyaras,
TIOPHCTASI.

OCHOBHBIE TIOpPOABI BKJIIOYAIOT Tab0po, namabas3pl, 0a3ambThl U
0azanbTOBBIC MOPYUPHUTHI, MUPOKCCHUTHL. B OTIMYME OT KHUCIBIX M CPEIHHX
OCHOBHBIE ITOPOABI TEMHOOKPAIICHHEI (OT TEMHO-CEPOTO M 3€JICHOBATOCEPOTO
JO UYEpHOTO TOHOB). [JIaBHBIMM MHHEpallaMH SIBISIIOTCS ~ OCHOBHBIE
IUIATMOKJIa3bl M NHPOKCEHBI, peke poropas oOMmaHka. KBapu u kanueBble
MOJIeBbIE IIMAThl OTCYTCTBYIOT; WHOTJAa MOXET HPUCYTCTBOBaTh OJIMBHH B
MEJIKUX 3epHaXx.

TI'ab6po -  TEMHOOKpAIIEHHbIE  TIOPOJIbI,  CIIO)KEHBI  OCHOBHBIM
wiaruokiaa3zoM (50%) u mUpOKCeHOM. B OOJBIIMX KOJUYECTBAX MOXKET OBITh
OIMBUH (OJIMBHHOBOE TabOpo) W poroBas oOMaHKa (POroBOOOMaHKOBOE
rabopo). Crpyktypa TIOPOBI TIOJTHOKPUCTAIIINIECKAs],
HEpaBHOMEPHO3EPHUCTAs, CpeHe- M KPYIHO3EPHUCTAs; TEKCTypa MacCHUBHas,
MISITHUCTASL.

Bazanemuer n 6a3ansToBEIC TOPPHUPHUTH - 3D (HY3UBHBIE aHANIOTH TabOpO.
3TO TEMHOOKpaIIeHHbIE a(aHUTOBBIE MOPOABI C MEIKUMH BKPAIUIEHHUKAMHU
OJINBMHA U MHPOKCEHA (Pa3IMYMMBIMH OOBIYHO MO MUKpOCKonoM). OcHOBHas
Macca CJOXKEHa IUIarHOKJIa30M, MHUPOKCEHOM W BYJIKAHHYECKUM CTEKIIOM.
Tekcrtypa 0a3anbTOB MacCHBHAs, IOJOCYaTas, IMy3bIPUCTasi, KaBEPHO3HAs
MUHJaJleKaMeHHas. B MuHAanIuHax OOBIYHO KpPUCTAIJIM3YEeTCsl OJIMBHH,
KalbLUT, KBapl. IIpm BTOPUYHBIX THpoleccaX BYJIKAHUYECKOE CTEKIIO
0a3zaNbTOB  XJOPUTH3MPYETCs, Iopoja INpHOOpEeTaeT 3elIeHOBATOCEPYIO
OKpacky - oOpa3syeTrcst 0a3aJIbTOBBIN TOPPUPHT.

ITupokcenumspl - TIOYTH YEpHBIE IIOTHBIE TOPOJBI, Ha 95% CcioKeHbI
pasMuHBIMM ITHpOKceHaMH. CTPyKTypa HMX IOJHOKpHCTaJUTMUecKas, Oolee
KPYITHO3EpHHCTAsA, YeM y IYHHTOB, MOXKET OBITH pa3HO3EpHHUCTAs; TEKCTypa
MacCUBHas.
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Panee m3-3a BBHICOKOTO I[BETHOI'O WHJIEKCA MUPOKCEHHTHI OTHOCHIIUCH K
yIBTPAOCHOBHBIM MopoaaM. OJHAaKo cojepikaHHe KpeMHe3EMa B II0poJax
npessimaetr 44%, 9TO HE MO3BOJSIET OTHOCHUTH MX K YJIBTPAOCHOBHBIM IIO
XMMHUYECKOH KIaccupukammm.

YIIbTpPaOCHOBHBIE IMOPOABI - IMEPUIOTHUTHI, NYHUTHl W TOPHONEHIWTHI -
TEMHO-3€JICHBIE JI0 UYCPHOTO IIBETa IIOPOJBI, COCTOAIINE U3 OJHMBUHA,
IIUPOKCEHOB M POTOBOM OOMaHKH. B oTim4me OT BBINICONMMCAHHBIX THIIOB
MOPOA  YIBTPAOCHOBHBIE  OCCIOJIEBOLINATOBBIE  COCTOSIT  TOJBKO U3
TEMHOLBETHBIX MHUHEpaIOB. JIYHUTHI W TNEPUAOTUTHI, COAEpIKAlIHe MHOTO
OJIMBHMHA, OTJIMYAIOTCS HaJIUM4YHeM Oypoil KOpOUYKH BHIBETPUBAHMS M IUIOTHBIM
MEJIKO3EPHUCTHIM, HEPEAKO ahaHUTOBBIM, CTPOCHHEM.

Jlynumpr - TEMHO-3€JIEHOTO JI0 YEpHOTro IBeTa moponbl, Ha 95%
CII0KEHHBIE OJINBUHOM. Crpoenue ux IUIOTHOE, CTPYKTYpa
MOJHOKPUCTAJUINYECKAs,  MENKO3epHUCTass ¥ adaHWUTOBas; TEKCTypa
MaccuBHas. ONMBUH BH3YalbHO IUIOXO ONpEAENUM, T. K. 36pHa MHHEpaia
oueHp Menkue. O ero MNPUCYTCTBUH CBHJICTENBCTBYET Oypas KOpodka
BBIBETPUBAHMS, OKOHTYPHBAIOIIAs MOPOAY MO TpemnHaM. Takke B JyHHUTAX
MOTYT OBITh IMPOKCEHBI, MArHETHT M APYTUE PYAHBIC MUHEPAIIBI.

Ilepuoomumer - TUIOTHBIC YEpPHBIE MOPOMABI, CIOXKEHBI OJMBHHOM H
MTUPOKCEHOM. MOTyT OBITh €JMHUYHBIC 3€PHA POTOBOIl OOMaHKH M OHMOTHTA.
CrpykTypa HOpOABI MOJHOKPHCTAIIMYECKasl, pPa3HO3EpHHUCTAs, MENKO- U
CpelHEe3epHHCTasA; TEKCTypa IUIOTHas, MaccuBHas. Ha ¢oHe mnupokceHoOB
MHOT'/Ia XOPOIIIO BUAHBI O0Jiee IpKHe 3eJCHbIe 3epHA OJIMBHHA.

Pa3HOBUIHOCTH TNEPUIOTHUTOB, BBINOJHSIONIME TPYOKH B3pbiBA U
coJieprKalie aaMasbl, Ha3bIBAIOTCS KUuMbepaunom. 1o nopdrupoBeie TOPHbIE
MOpOABI, pPa3JIMYHON OKpacku (TEeMHOH, 3eJIEHOBAaTO-YEPHOH, CBETJION
roxyOoBaTo-cepoil miam OypoBaro-kentod (opaHkeBoif)). I[lomaBnsromas
YacTh CJIOKEHA YIJIOBaTO-OKPYTJIBIMH 3E€pHAMH OJIMBHHA, YAaCTHYHO WIIN
MIOJTHOCTBIO 3aMEIEHHOTO CEPIICHTHHOM U (WJIH) KapOOHATOM.

Bynkanndeckne 00JIOMOYHBIE TTOPOJBI CIATAIOTCS M3 TBEP/BIX MPOAYKTOB
BYJIKaHMYECKUX M3BEpP)KEHUH (TIemen, MeCcOK, JAMMUIN), BYJIKaHHYECKOTO
XMMHUYECKOTO MaTepHala W HOPMAJIBHOTO OCaJ04YHOro Marepuana. K Hum
OTHOCSITCSl TIemM3a, Ty(oJaBbl, BYJIKaHMYECKHE OpeKkunH, TYPbl, TyDHTHI,
UTHAMOPHTEI.

Bynkanuueckuii nenen npencrasisger coboit menkue (1o 1 MM) gacTuIls!
pacIbUIEHHOH © 3aTBepAeBLICH JIaBbl, OOJIOMKH OTAEJBbHBIX MHHEPAJIOB
(cmoma, poroBas oOMaHKa) W TOPHBIX mopoxa. Ecim pa3mepsl yka3aHHBIX
YacTHUI] JIOCTHUTAIOT 2 MM, OHHM HA3bIBAIOTCSA GYJIKAHUYECKUM necKoMm. B
BYJIKaHMYECKUX TIIeCKaX HEPEeIKO BCTPEYAIOTCS XOpOoLIo 00pa3oBaHHBIC
OJIMHOYHBIE KpPUCTAJIBI TIOJIEBBIX IINATOB, aBrUTa, pPOTOBOW OOMaHKH,
onmuBHHa. OOJOMKH J1aBbl pasMepoM 2-10 MM Ha3bIBAIOTCS 8YIKAHUYUECKUM
2pasuem. Jlanunnu - 3TO YrioBaTble WIM OKPYIJIbIE OOJIOMKH ITy3bIpyYaTon
JIaBbI Pa3MEpOM JI0 3 ¢M B MONIEpEYHHKE.
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Bynkanuueckue 60omowvt o6pasyrorcs u3 O6oipmux (qo 3 M u Oonee B
MIONIEpEYHHKE) KYCKOB JIaBbl, BBIOPOIICHHBIX W3 BYJIKAHWYECKHX JKEpi B
IUTACTUYECKOM COCTOSIHHM M 3aTBEPJCBIINX B HoseTe. boMObI, 0Opa3oBaHHBIC
KHUIKIMH JTaBaMH, IPHOOPETAIOT B TIOJIETE KAIUIEBUIHBIE, TMMOHOOOPa3HBIE U
JIETIITKOBUIHBIE (DOPMBI, BSI3KHE JIABBI O00Pa3ylOT OOMOBI M30METPHUYECKOH
(OpMBI C pacTpecKaBIIUMIUCA KOpKaMH. BynkaHwmueckue OOMOBI M JAHILTH
HAKaIUTMBAIOTCSI OOBIYHO BONM3M BYJIKaHHYECKHX JKepiI W OOpa3yloT 31ech
MTUPOKIIACTHYECKAE TMOPOABL, a BYJIKAHHYECKHH IECOK M OCOOCHHO IIeTeN
Pa3HOCATCSI BETPOM Ha OOJIBILINE PACCTOSIHUS OT MECTa N3BEPKEHUS U OCEal0T
Ha IIOBEPXHOCTH CYyIIM WJIM JHE BOJAHBIX OacceiiHOB. B omHmx ciy4asx
(KpaTKOBpeMEHHass TPaHCIOPTHPOBKAa B BOJHOM W BO3AYIIHOH cpene)
BYJIKAaHWYECKUI MaTepua MOJHOCTHIO HJIM OYTH MOJHOCTBIO CllaraeT 0caiok,
B JIpYTUX (JUIMTENIbHAs TPAHCTIOPTUPOBKA B BOAHOI cpeze) - mepeMernrnBaeTcs
C TIJIMHaMH, TIICCKOM, WJIOM, TIpaBUEM W HWHBIM MaTe€pruajoM THUIHUIHO
0CaZI0YHOTO TPOUCXOXKICHU. VIHOTJa nemoBsle U 0ojee KPYITHbBIE YaCTHIIBI
OCelaloT Ha MOBEPXHOCTH 3€MJIM HACTOJIBKO TOPSYMMH, UTO CIICKAIOTCS WU
CBapHUBAIOTCS APYT C IPYroM, 00pasyst ucHumMopumel.

IToponpl, 0Opa3oBaHHBIE CIEKIIUMHCS W CBAapEeHHBIMH OOJIOMKaMH,
BO3HHKAIOT TPH OBICTPBIX M3BEPKECHHUSIX OYCHb TOPSYMX IETUIOBBIX ITOTOKOB.
Bmecte ¢ memnom BbeIOpachIBaroTCs M Oosiee KpYITHBIE YacTHIBI JIaBBI.
[NenyioBble yacTUIBI CHEKAIOTCS B KOMIIAKTHYIO IUIOTHYIO Maccy, a Ooiee
KpPYIHbIE 4YacTHIBI JIaBbl 00pa3yloT B HEHl JIMH30BUJHBIE BKIIOYCHUS
BYJIKaHHYECKOTO cTekia. Crnekuueca u ceapenHsle myghpl MOXKHO Pa3IndUTh
TOJIbKO IIPpHU MUKPOCKOINMNYCCKOM H3YUCHHU, a I/IFHI/IM6pI/ITI)I OT CHEKIIUXCA U
CBapEHHBIX TY(HOB MOXXHO OTIMYMTH U MaKpPOCKOIHMYECKU IO (IIIOUAAILHON
TEKCType OCHOBHOW MAacChl, XapakTepHoil st wurHuMOputoB. Cocras
CHEKIINXCS U CBApEHHBIX TY(OB, a TaK)Ke MHIHUMOPHTOB OINpPEIEISIETCS M0
MHKPOCKOIIOM, ¥ TIPH JHAarHOCTHKE WX Ha3BaHME J00aBIIsieTCS K HAa3BAHHUIO
TOPHOH MOPOIbI (ATHUMOPHTHI PUOJIMTOB, CIIEKIIUECS Ty ()bl aHIE3UTOB U T.1.).

[lopompl C mEmIOBEIM LEMEHTOM Ha3bIBAIOTCS myghamu, €cad OHU
NIPEACTAaBISIIOT ~ COOOM  HECJIOMCThIE WM HESCHOCIOUCTBIE  IUIOXO
OTCOPTUPOBAHHBIE O00pPa30BaHUs, CIOKEHHbIE OOJIOMKAMH BYJIKaHHYECKOTO
CTEKJIa, OTAEIbHBIMU MUHEpaliaMu (Cit0/a, poroBasi 0OOMaHKa, aBIHT, ITOJIEBOI
maT) U uX 00JIOMKaMH, a Takke 00JIOMKaMH TOPHBIX mopoJ. Okpacka Ty¢hoB
pa3iu4Hasg, HO B OCHOBHOM cepas M 3elieHas ¢ OypeIMH M (proJIeTOBBIMHU
orreHkamu. CoctaB Ty(hoB KOJEeOIETCS OT OCHOBHOTO J0 KHCIIOTO.

Ilo copep)kaHUIO KPEMHEKHCIOTBI CPEIM HUX Pa3inyaloT PHOJIHUTOBBIEC,
TPaxXUTOBBIC, AHAC3UTOBBIC n 0a3aabTOBEBIE Ty(i)BI, SIBJIAIOIIUCCA
MTUPOKJIACTHYECKUMH aHAJIOTAMU  COOTBETCTBYIOIINX 3 (Y3UBHBIX MOPOJI.
Tydsl cnoxeHsl 00JOMKaM{ pPa3IMYHOTO pazMmepa (Iemell, MEcoK, JaNuLIH,
60MOBI) M IO KPYIMHOCTH CJIATraloMX YacTHIl JEJATCS I0J00HO 0CaJ0YHBIM
00JIOMOYHBIM TOPO/aM Ha KpYITHO-, CPEIHE-, MEJIKO- U TOHKOOOJIIOMOYHEIE.
Tyds ¢ obromkamu 6ostee 30 MM Ha3bIBAIOTCS BYJIKAHUYECKHUMHU OpPEKUUSIMU.
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[Tpu onpenenennu Ty(hoB yKa3bIBaeTCS COCTAaB BYJIKaHHYECKOTO Marepuaia u
€ro pa3MepHOCTb, HAIIPUMEP CPEJHE00IOMOYHBIE Ty()bI aH/IE3UTOB U T.JI.

K ocoboit moarpymnme otHOcATCS myghgpumer. B otnmume ot TyQoB OHU
obnagaioT Goiee SCHOW CIOMCTOCTBIO W 3HAYMTENBHBIM COACPIKAHHEM B
COCTaBe IOPOJA HOPMAJBbHOTO OCAJOYHOro MaTepuana (OOJOMKH KBaplia,
MOJICBBIX IIIIATOB, TJMHHCTOTO M KapOOHATHOTO BEIIECTBa), TaK Kak
00pa3yroTcst OT HaKOIUICHHS MaTepHajloB B BOXHOH cpexe. Ilo Bemmuumne
CJIarafoIyX YacTUIl U BEIECTBEHHOMY COCTaBy TY(QQUTHI IensTcs Ha Te ke
Pa3HOCTH, 4TO ¥ TY(BI.
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12.3. CIIMCOK MATMATUYECKHUX I1OPO/J

JJIS OITPEAEJIEHU A

1. T'panur 2. Ilermatut 3. Puomur

4. Cuenur 5. HedenmmHOBEIN CHEHUT 6. Hduoput

7. T'ab6po 8. bazanet 11. 9. Ayaut

10. Ilepugotur IMupoxcenur 14. 12. OG6cupmnan
13. Bynkaamdeckuii Ty ~ AHIE3UT 15. Kumbepaut

12.4. METOAUKA OITPEAEJIEHUS N OTIMCAHU A
MAI'MATUYECKUX ITOPO/]

[Ipexne yeM ompeaenaTh MarMaTHYECKYI0 TOPHYIO MOPOay, HEOOX0IUMO
yOeanTbes, YTO JaHHBIN 00pasel] ABIsIETCSI UMEHHO MarMaTHIECKOH OPOIOH.

Takue  CTPYKTypbl, Kak  IIOJHOKpUCTa/UIMYECKas,  CTEKJIOBATasd,
nopdupoBas, NerMaTuToBas, W TEKCTypbl MHUHJIaJCKaMEHHas, ITy3bIpUCTas,
¢uronanpHas XapakTepHbI TOJIBKO JUII MarMaTHYECKUX TOPHBIX MOPOA. Y HUX
OTCYTCTBYIOT CJOMCTOCTb, OCTaTKH (ayHbl ¥ (JIOpBI, CBOICTBEHHbIE
OCaJIoYHBIM  IIOPOJAM, HET CIIaHIIEBATOCTH,  TUIMYHOMN I
MeTaMOP(UIECKUX TOPHBIX MTOPOJ.

[TmyroHn4eckue (MHTPY3UBHBIE) MarMaTHIECKNUE TOPHBIE TOPOIBI COCTOSAT
13 MUHEPAJOB Kiacca CHIMKATOB (KpOME KBaplia): MOJEBBIX INIATOB, CIIOL,
ITMPOKCEHOB, amM(uOO0IJIOB, ONMBUHA M APYTHX MHHEPAIOB MarMaTH4ecKoTo
reHe3uca. OTH MHHEpalbl SBISIOTCS HE MEXaHWYECKMM arperatoM, a
€CTECTBEHHBIMM  CPOCTKAMH  KPHUCTAJUIOB, BO3HUKIIMX B  Mpolecce
KpUCTaNIM3al CHJIMKAaTHOTO paciiaBa. Jas HUX XapakTepHa TOJIBKO
MIOJIHOKPUCTAJUIMYECKASL CTPYKTYpa.

I'mmabuccanpHble MarMaTHYECKUEe TOPHBIE HMOPOABI O0BEIUHSIOT TOPOBI
CO  CKPBITOKPUCTAIJIMYECKOW  WJIM  MOJHOKPUCTAUNIMYECKOW  TOHKO-
MEJIKO3EPHUCTON CTPYKTYpoH. /[l HUX TakKe XapakTEpHbl IOPOAbI C
MEJIKO3EPHUCTOM OCHOBHOM MAaccOd, B KOTOPOM HaxXxOAATCS KpYIHBIE
MUHepalbHble  BbAeneHHsa.  CTIpykTypa TakuX TOpPOA  Has3bIBaeTcs
OppUPOBUTHOH.

Bynkanuueckue (3¢ ¢dy3uBHBIE) TOpHBIE HOPOJIBI CII0>KEHBI
BYJIKAHUYECKUM CTEKIOM U 3€pHAMH MHUKPOJUTOB MarMaTHYeCKOro
npoucxoxaeHus. OHM  OTIMYAIOTCST  CTEKJIOBAaTbIM WM  HOP(GHUPOBBIM
CTPOEHHMEM, HEBOOPY)KEHHBIM TJ1a30M 3E€pPHHUCTOE CTPOCHHE IMOPOIBI OOBIYHO
Hepa3nmuumo. Tekcrypbl 3(@dy3MBHBIX HOpOX  YacTo  Iy3BIPUCTHIE,
KAaBEPHO3HBIE UJIM MUHJIaJIeKaMEHHBIE.
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YOenuBIINCh, 4YTO OIpenelsieMas MOpojAa SIBIAETCS MarMaTH4ecKou,
HEOOXOANMO BBISICHUTH yCIOBHA ee 00pa3zoBaHus. IIo cymMMe CTPYyKTypHBIX H
TEKCTYpPHBIX NMPHU3HAKOB HAZO OMPENEIHTh, SBJIACTCSA 3Ta IIOPOJa U3IUBIICHCS
win TnyouHHOW. Ilpm 3TOM ciemyer WMeTh B BHAY, YTO B TIIyOWHHBIX
YCIOBUSIX 00pa3yloTcsi IUIOTHBIE IOJHOKPHCTAJUINYECKHE, SICHO3EPHUCTHIC
MOPOABI C XOPOIIO PA3TMINMBIMU KPHCTAIIIAMHA Pa3IMIHBIX MHHEPAJIOB.

[Nocnenyromee ornpeneaeHNe TOPHBIX TOPOJ BEAYT MO0 UX MHHEPAIHLHOMY
COCTaBy, OIIPEAEISs CTENEeHb UX KHCIJIOTHOCTH
(rabn. 6 u 7). CocraB 3¢ (dy3UBHBIX MarMaTHYECKUX OPOJ
YCTaHABJIMBACTCS 110 UX TITyOMHHBIM aHAJIOTaM.

Tabnuma 7. MuHeEpambHBI COCTaB BaKHEWIINX WHTPY3UBHBIX MOPOJ
(o B. 1. JIyunmkomy)

Munepai
Kanuesbie
Iopona Porosast [naruo
OJiMBUH [TiupoxceH Ciloza monesbie  [Hedenun  [KBapig
oOMaHKa IKJ1a3b1
LITIATBI
[Kimb6epaur + - - - - - - -
[epumoTur + + -+ - - - - -
YHHT + -+ - - - - - -
ITipoxcenuT -+ + -+ - B B - -
a66po -1+ + -1+ - + - - -
HOPUT - +- + -+ + - - -
CueHut - +/- +/- + -+ + _ N
HedenunoBbrit ~ - +- + +- +- + R
CHEHHT
[panut - -+ -+ + +/- + - +
Iermarut - - - +/- +- + - +
(+) - MuHepan opogooOpasyomHil; (—) - MHHEpaI OTCYTCTBYET; (+/—) - 0OBIYHO MPHCYTCTBYET, HO MOXKET

U OTCYTCTBOBAT; (-/+) - 0GBIYHO OTCYTCTBYET, HO MOXET H IIP UC yTCTBOBATS.

12.5. TIOPAJJOK OITMCAHUA
MATMATHUYECKHNX I'OPHBIX TIOPO [

ITocne ompeneneHust MOpoAbl €€ HEOOXOAUMO TOJAPOOHO OMHCATH,
MIPUICPIKUBASCh CIEAYIOIIEro MOps/AKa: Ha3BaHWE IMOPOAbI, OOIIMH IBET B
KycKe, CTpykTypa (10 CTENeHH KpUCTALTU3alui, MO aOCOMOTHON |
OTHOCHTEIIbHOW BEJIMYMHE 3epHa), TEKCTypa (II0 PacroloKeHHI0O MUHEPAIOB U
CTETIEHH CIUIONIHOCTH), MHHEpANbHBIH COCTaB (HAa4MHAs C MHHEpaia-
WHIUKATOpa W TOPOA000pa3yIoNMX MHHEPAJIOB B TOPSAIKE HX YOBIBAaHUS,
KOHYas BTOPOCTENIEHHBIMH, KOTOPBIE MOTYT OBITh, @ MOTYT U OTCYTCTBOBAaTb B
nopoze). B KoHIle ommcaHus OTMEUArOTCsl CTENEHb KHUCIOTHOCTH W YCIIOBHUS
00pazoBaHust HOPOJIBL.

Hanpumep: TPaHUT CBETIIO-CEPOTO I[BETa, CTPYKTypa
TIOJTHOKPUCTAIUINYECKas, HEepaBHOMEPHO3EPHHUCTAS, cpeHe- u
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KPpYNHO3C€pHUCTAA, TCKCTypa MAaCCHBHasd, KOMIIAKTHasd. Cocrout u3 KBapua,
MUKPOKIJIUHA, 6I/IOTI/ITa, MOKET COACPIKATh IJIaruoKJiashbl, an)I/IGOJ'H)I,
TTUPOKCCHBI. Hopoaa KHuciaad, IiryToHn4eCcKasa (I/IHpr3I/IBHaH).

12.6. KOHTPOJIBHBIE BOITPOCBI

1. Kiaccuduxanus MarMaTH4ecKux IIOPO/I 10 YCIOBHSIM 00pa30BaHUs U
TEPMOAUHAMHYECKIM YCIOBHUSM.
Knaccudukanus MarMaTHyeckux NOpoJ 0 BELIECTBEHHOMY COCTaBYy.
Kak oTnmunTh HHTPY3UBHYIO OOy OT 3 dy3uBHONH?
BynkaHndeckue mopoasl.
OTnu4uTeNbHBIC TIPU3HAKY YIBTPAKUCIIBIX U KUCIBIX TTOPOLI.
OTnruuTeNnsHbIE NPU3HAKYA CPEIHUX W OCHOBHBIX TTOPO/I.
OTnruuTeNbHBIE MPU3HAKA OCHOBHBIX M YJIbTPAOCHOBHBIX MTOPOJI.
[TopdupoBsie 1 MUHIAIEKaMEHHbIE TOPO/IBL.
Omnpenenenne 00pas3oB TOPHBIX TTOPOI.

CoNo~WN

13. OCAZJOYHBIE 'OPHBIE ITOPO/IbI

Ocaodounsle 20pHble nOPOOBI SBISIOTCS TPOTYKTOM Pa3pyIICHHUS JTFOOBIX
JPYTUX MOPOJ, )KU3HEACSATENIbHOCTH OPTaHU3MOB U BBINAJEHUS U3 BO3YILIHOMN
WA BOJHOW Cpeasl MaTepHANIOB JIIOOOT0 MPOMCXOXKICHUS - BO BCEX CIyYasX
IIpU MOBEPXHOCTHOM JIABJICHUU U TEMIICPATYPE.

OcazouyHble TOPOJIBI MMOKPHIBAIOT OKOJIO 75% MOBEPXHOCTH KOHTHHEHTOB.
MHorue uX HHX CaMH SBIISIIOTCA ITI0JIE3HBIMH HUCKOMMA€MBbIMH, HOpyrue -
coziepKaT TaKOBBIE.

OcafiouHble  MOPOABI  KIACCU(DUUMPYIOTCS 0 IMPOUCXOXKICHUIO U
XUMHUYEeCKOMY cocTaBy. Ilo npoucxoiwcoenuio BBIICTAIOTCS CIETYIONTHE
TEHETUYECKUE ZPYnNbl.

Obnomounvie nopoost — TIPOLYKTHl (HPU3UUECKOTO PA3PYIICHUS KaKUX-
700 TIOPOJT M HAKOIIJICHUS] 00pa30BaBIINXCS OOJIOMKOB.
Xemozennvie nopodsl - TPOOYKTHl XMMHUYECKOTO  Pa3pylICHHS,

PacTBOpEHUs] MUHEPAIIOB MAaTEPUHCKHUX MOPOJ U MOCIEAYIOIIEro BbINACHUS
HOBBIX MHHEPAJIOB B OCAJIOK.

Opzanozennvie nopoosl oOpa3yloTCs B pe3ylbTaTe XU3HEACATCIBHOCTH
OpTaHU3MOB.

BrigeneHHbIe TPYNIIBI CBA3aHBI MEXAY COOOW pa3IMIHBIMH MEPEXOIHBIMU
3BEHBSIMH U XapaKTEPUIYIOTCS ONPENEIeHHBIM MOP(OIOTHIECKAM CTPOSHUEM.

Ilo xumuueckomy cocmagy OCaZO4YHbIE IOPOAbI IOIPA3ACIAIOTCS Ha
CIEYIOLIUE ePYNnbl. 00710MOUHbIE, 2TUHUCHbIE, 2TUHO3EMUCTbLE,
Kapbonammuvle, KpemHnuesvie, conaAHvle (Cyab(paTHBIE W TAJOHIHBIE),
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Jcenesucmele, hochpammnvie, mapzanyesvle, Kaycmoouoaumol.
Ilpy onmcaHWH OCAJOYHBIX TOPHBIX TOPOJ HEOOXOAMMO OOpaIarh
BHUMaHME Ha MX MUHEPAJIbHBINA COCTAB U CTPOCHHE.

13.1. CTPYKTYPBI U TEKCTVYPBI OCAJIOYHBIX 'OPHBIX
IIOPOJ

CTpykTypa W TEKCTypa OCAJOYHBIX IIOPOJA pPAa3lUdHA H OTpakaeT WX
TIPOUCXOXKIACHUE.

CTpykTypa OCaJIOYHBIX TIOPOA  OmpelenseTcs aOCONMIOTHBIM U
OTHOCHUTENBEHBIM pa3MepoM OOJOMKOB M MHHEPAIBHBIX 3€PEH, CTEHEHBIO
OKAaTaHHOCTH OOJIOMKOB, COOTHOIIEHHWEM MHHEpANIBHBIX 3€peH B MOpoje, a
TaKKe COXPaHHOCTBIO BXOJSIIIIMX B HEE OCTATKOB, IIPHHAJIIEKHOCTBIO UX K TEM
WJIN UHBIM IPyINIaM OpraHu3MOoB.

CTpyKTypaoOJIOoMOUYH B X 0CaIOYHBIX TIOPOJ IO aOCOIIOTHON
BEIUYHMHE 0OJIOMKOB!

. epyboobromounas (nceutoBas) - pazmep 00JIOMKOB Oosee 1 MMm;

. necuanas (ncamMmmuToBas) - ot 1 10 0,1 Mm;

. noliesamas (anespuronast) - ot 0,1 1o 0,01 mm.

Tpyboobromounvle nopoout (ncegpumvt) pa3faesIOTCS HA PBIXIIBIC U
CIIEMCHTHUPOBAHHBIC. PBIXIIBIC TICEPUTH KIacCHPHUIUPYIOTCS IO dopMe H
BenmunHe 0070MKOB. [lo cTeneHHW OKATaHHOCTH BBIICHSIIOT YIJIOBATHIC
(HeOKaTaHHBIE),  OKPYIJIO-YIWIOBaThle  (TMOJNyOKAaTaHHBIE) W OKPYIJIO-
MIOJINPOBaHHBIE (OKaTaHHBIE) OOJIOMKH.

Iecuanvie nopoowvl (ncammumpl) 0 BENUYUHE 3epHA MOJPA3ACISIOTCS Ha
CJIEIYIOLIME TPYIIIIbL:

. Kpynuosepuucmote - 1-0,5 mm;

. cpeoneseprucmoie - 0,5-0,25 mm;

. menxoseprucmoie - 0,25-0,1 mm;

COOTBETCTBEHHO ATHM TpyIIIaM Ha3BaHA MW CTPYKTypa IICAMMHTOB
(XpyITHO3epHUCTAS, CPETHE3ECPHUCTAS, MEITKO3EPHUCTAS).

[o oTHOCHTENbHON BeNWYMHE 3€peH TICAMMHUTHI pPAa3eIAIOTCA Ha
PaBHOMEPHO3EPHHICTHIC U Pa3HO3EPHUCTHIE.

ITvinesamule nopoodul (aneepumol) UIMEIOT ATIEBPUTOBYIO CTPYKTYDY.

F'nmuaucTeie mnmOpoOAB (NETUTHI) XapaKTepU3YIOTCS IEIUTOBOH
CTPYKTYpOH.

CTpyKTypaxeMOTeHH bl X IOPOJ] ONPEIEISIeTCs] pazMepamu
MUHEPAIbHBIX 3ePEH CIIAraliuX UX MUHEPaJIOB:

*  Kpynuozeprucmas - 6onee 0,5 mwm;

«  cpeoneseprucmas - 0,5-0,25 mm;

«  menkoseprucmas - 0,25-0,1 mm;

*  monkoseprucmas - MeHee 0,1 MM.
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Taxokxe MOXKET OBITh 3eMAUCTNAA U CKPBIMOKPUCHAITUYECKAs CTPYKTYPBL.

B 3aBHCMMOCTH OT COOTHOIIEHMS 3€peH BBIACISIIOT  pPA6HO- W
PA3HO3epHUCTYIO CTPYKTYPBIL.

CTpykTypa OoOpraH O TeHBHSB XIOpPOJ ONpeensiercs
COXPaHHOCTBIO BXOJSIINX B HEE OCTATKOB, MPHHAUIC)KHOCTHIO UX K TEM HIIH
WHBIM TPyNIIaM OPraHW3MOB. EciM opraHmueckue OCTaTKu He pas3pyIleHH,
CTPYKTYpa Ha3bIBACTCS OP2AHO2EHHOI, €CITU PA3PYILLICHBI - 0empumoso.

Hekoropple THIMHHUCTBIE M XEMOTCHHBIC IOPOABI HMEIOT
001UMo8YI0 CTPYKTYypy (OT rped. 0o - SAHI0), €CIU pa3Mep CTSHKEHHH OT
JoNel MILTEMETpa 10 15-25 MM, u nusoaumosgyio (OT mat. pisum - Topox),
€CIIM OOJIUTEHI Oostee 2-3 MM.

TekcTypa OCagOYHBIX TIOPOJ XapaKTepU3yeT HOPSJIOK PacHOJI0KEHHs
YacTHIl B TOpOJe M CTENEeHb ee IUIOTHOCTH. [lo mepBoMmy mpu3HAKy
BBIJICIISIIOTCS CIICAYIOIINE TEKCTYPBI:

e becnopsadounas - MaTepual B IOpOJe pacHosiaraercs O0ecrnopsgouHo
U Kak Obl epemMeniay;

e Jaucmoeamasa (Yepenurdaras) - MOpoJa pasjenseTcs Ha TOHYailiue
MPOIUIACTKH B CBSI3M C YaCTOW CMEHOM 3epeH pa3IMyHOro pa3mepa;

s nuouiyamas - TIOCKOCTH CIIOUCTOCTH BOJIHOOOPa3HO M3rHOAIOTCS U
BBIKIIMHUBAFOTCS;

»  caoucmas (mojocyaTtas) - HaONIOmAeTCS UYEPENOBAaHUE CIIOCB
Pa3IMYHOTO COCTaBa M IBETA.

CIIOMCTOCTh  CBOWCTBEHHa OOJIBINMHCTBY OCaJ04YHbIX mopoxa. OwHa
Ype3BBIYaiHO pa3HOOOpa3Ha: B MOPSX W O3epax B YCJIOBHAX CIIOKOHHOTO
pexuMa BOIBI 00pa3yeTcs napanieabhas CIOUCMOCHb, B BOOHBIX MOTOKax -
Kocas, B NPHOPEKHOMOPCKUX YCIOBUSX - OuazoHanvbhas W Ip. MOIIHOCTB
CJIOCB MOXET JAOCTUraThb [JECATKOB METPOB MHJIM HE MPEBLINIATH I[OHeﬁ
cantuMeTpoB. CIIOMCTOCTh ClieqyeT MOAPOOHO ONHUCHIBATH, MOCKOJBKY OHA
JIaeT BO3MOYKHOCTH MPABUIILHO OTPEJIEUTh TEHE3HUC 0CaKa.

ITo creneHy MIOTHOCTH TEKCTYPa NOPOJL ObIBALT:

*  RJIOMHAA - TIOPUCTOCTH OTCYTCTBYET;

*  MenKonopucmas - BUIHBI MEJIKUE YacThle MOPbI;

s Kpynhonopucmas - BeIM4HHA TIOP 110 2,5 MM;

*  KaéepHo3HasA WIW Aueucmdas - MycTOTH Oonee 2,5 MM.
13.2. OIIMCAHME OCHOBHBIX I'PYIIIT OCAJOYHBIX ITOPOL

Oobnomounvie nopooul

Knaccudumupyrorcs 00JIOMOYHBIE TOpPOJBI HE IO XHUMHYECKOMY U
MHHEPaIGHOMY COCTaBYy, a 10 a0COJIIOTHOW M OTHOCHUTEIHHOW BEJIIMYMHE
OOJIOMKOB M TI0 HAIWYHI0 WIM OTCYTCTBHIO IleMeHTa. OOIOMOYHEIE
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0CaJI0uHbIE MOPOJIBI OJHOTO U TOTO K€ HA3BAHHUS MOTYT MMETh Pa3IMYHbINA
XMUMHUYCCKUI U MAHCPAJIBHBINA cocTaB (Tadd. 8).
Tab6muia 8. O0J0MOYHBIE TOPHBIE TOPOIBI

Pasmepsbt PhiIxJIbIe TOPOIBI CueMeHTHPOBaHHbIE MOPO/bI
I'pynna noposn 06.,10MKOB, IHeoxaran- IHeoxaraHHble
ot (OkaTaHHbIE HbIE (OkaTaHHbIC 00JIOMKH 0OIOMKH
> 100 BasyHsl L1116 b1 KoHriomepaTsi: Bpekunu:
BaJyHHbIC IrI16160BbIE
I'py600610MOUHBIE
(ncedutsr) 100-0 Canbka [le6ennb raje4Hble ieOHUeBbIe
10-1 "paBuii pecBa TPaBEJIUTBL IpecBUT
[ecku: [Mecuanuku:
[ecuanbie 1-0,5 KPYITHO3EPHHUCThIE KPYIHO3EPHHUCThIE
(zicammuTsI) 0,5-0,25 CpEJIHE3EPHUCThIE CpeJIHe3ePHUCThIe
0,25-0,1 MEJIKO3EPHHCThIE MEJIKO3EPHHCThIE
1§ —— 0,1-0,01 |AJIeBpHTBI |AJIeBPOITHTBI
(as1eBpHUTHI)

OO0yoMOuYHBIE ~ OCaJOYHbIE  MOPOJABI 1O  pa3Mepy  OOJIOMKOB
IIOJIPA3/IeNIAI0TCS Ha CIIEAYIOIINE TPYIIIBL:

s 2pyboodnomounsvie (ncegpumot) - om zpeu. «ncegpocy - KAMEwKu -
pasmep 00JIOMKOB 0osiee 1 MM B MOMEPEYHHKE;

*  necuanvle (NCaMMumeul) - om zpey. «<HCAMMOC) - HeCOK - pa3Mep
00610MKOB OT 1 110 0,1 MM B IOTIEpEeYHUKE;

*  noliesamvle (a1espumsl) - Om zpey. «aaespocy - MyKda - pasMmep
o6momkoB ot 0,1 10 0,01 MM B IOTIEpEeYHHKE.

I'pyboob1oMouHBIe TOpOAE! (TICEQUTHI). Prrxubie iceuThr,
COCTOSIIIIUE W3 OKATAaHHBIX OOJOMKOB, HA3BIBAIOTCS GAJIYHAMU, 2A1bKOU U
2paguem, a TIOPOIBI, COCTOSIIHE W3 HEOKATAHHBIX PBIXJIBIX OOIOMKOB, -
2nbl0amu, wiedbnem v Opeceoil.

OxaraHHble  nceUTBI,  CKpEIUICHHblE  IIEMEHTOM,  Ha3bIBAIOTCS
KoHenomepamamy  (BaTyHHBIMH, TaJ€YHBIMH WJIM TPaBUNHBIMH), a
HEOKaTaHHbIE NCE(UTHI, CKPEIJICHHBIE IEMEHTOM - Opexuusimu (TIIBIOOBBIMH,
IEOHUCTHIMU MM JPECBSIHBIMHU). [0 MPOUCXOXKICHUIO OpeK4YMH OBbIBAIOT
OCajlouHble, XapaKTepU3yIOUIHecss OOBIYHO  OJHOPOIHBIM  IIEMEHTOM,
OTIOJI3HEBBIE - OOJOMKH Pa3HOW BEIMYMHBI MMEIOT OJHOPOJHBIH COCTaB C
LEMEHTOM, TEKTOHHUYECKHUE - IIEMEHT HEOJHOPOJIEH U OUYEHb ILUIOTEH.

Ilemenm - 53TO Macca TOHKO3EPHUCTOIO Marepuana, CKpeIusomas
otaenbHble 00510MKH. OH 00pa3syeTcst BO BpeMs OTJIOKEHHUS OCajKa, a TaKKe
nocie o0pa3oBaHMs MOPOABI B PE3YJbTaTe OCAXKAEHHS COJeH U3
LHUPKYJIHAPYIOIIUX pacTBOpoB. [lo cocmagy yemenm OBIBaeT TECUAHBIH,
TJIMHUCTBIA (OOBIYHO JOBOJIBHO CJIa0BIii), M3BECTKOBUCTHIA (pearupyer Ha
COJISTHYIO KHCJIOTY), KEJIe3UCThIH (prkaBo-Oyporo mBera), KpeMHEBBIH (0YeHb
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KPETKHif), CIOXKHBII MecuaHO-U3BECTKOBUCTBIA MM INECUYAHOXKENE3UCTHIN U
ap.

Ilecuansle mopoasl (IICAaMMUTBI) - 3TO OYEHb PACHPOCTPAHEHHBIE B
IpUPOJIE MECKU M NeCYaHWKU. [lecku TPEACTaBIAIOT HECLEMEHTHUPOBAHHBIE
CKOIUICHHUS 00JOMKOB pasmepamu oT 1 mo 0,1 MM, necuawuxu - TOPOIBI,
COCTOSIIIIUE U3 CLIEMEHTHPOBAHHBIX OOJIOMKOB TOH K€ BETMIHHBI.

o MHHEPAIEHOMY COCTaBYy BBIJICIISIOT MOHOMUKMOBbLE
(MOHOMUHEpAIBHBIE), OAUSOMUKINOGbIE T NOIUMUKINOGbIE TIECKU U TIECUAHHUKH.
MOHOMUKTOBBIE ICAMMHTBI COCTOSIT U3 OJHOTO MHHEpasa, OJUTOMHKTOBBIC -
n3 IBYX-TPeX, MOJUMHHEPAIbHBIC - O0iee Tpex.

[o wMwuHEpanbHOMY COCTaBY OOJIOMKOB Hamboyee pacupoCTpaHEHBI
CIeyIOIe NECKH U IeCYaHUKH.

« Keapyesvie. Ilpeobnanaer KBapl, MEHbIE IOJEBBIX ILINATOB, CIIOJbI,
MOJKeT OBITh MayKoHUT. LleMeHT pa3znuuHslii. [To ero coctaBy 3TH NeCYaHUKU
Ha3bIBAIOT KPEMHUCTBIMH, JKEJI€3UCTBIMU, U3BECTKOBUCTHIMH U T..

«  Ksapyeso-enayxonumossie. I’ TaBHbIe MUHEPAJIBl - KBApIl U TIayKOHUT,
MOTYT OBITH CIIIO/IBI M IpyrHe MuHepaibl. [IpucyTcTBUE TilayKOHUTA MpHIaeT
MIOpOAE 3€JCHBIH NBET PAa3MMYHON WHTEHCHBHOCTH. [Ipn BBIBETpHBAaHHHU 3TH
TIECYaHUKH MIEPEXOIST B PIKABO-OypHIC JKEIE3UCTHIE MECKH.

« JKenesucmovie. CoCTOST W3 KBapua, 3€pHa KOTOPOTO MOKPBITHI
KOpOYKaMu Oyporo J>KeJIE3UCTOT0 MHHepaida - TETHTa WIM THAPOTETUTA.
IlemenT xene3ncteiid. OKpacka pKaBbIX U OypHIX TOHOB.

+  Apxo3osvie. OOpa3yloTCs P BHIBETPUBAHHUH TTOJICBOIIIATOBBIX MTOPOJ
Tuna rpaHuToB. Mmerot cepsrii nser. CocTodr u3 mojieBBIX mmatoB (Oosee
25%), kBap1a, cIoJ], TEMHBIX MUHEpasoB. [[eMeHT pa3nu4HbIN.

* I'paysakku. TeMHOOKpaIIeHHBIE, 0OBIYHO IJIOTHO-
CIIEMEHTHUPOBAHHBIE, T'PyO03epHUCTBIE 0010MOYHbIE MOpoasl. CocTosAT u3
KBapIla ¥ 00JIOMKOB TOPHBIX ITOPOJ, IIEMEHT TaKXKe Pa3sHOOOpa3eH.

ITpimeBaTeie MOpPOABI (ATEBPUTHI) CIOXKEHBI YaCTHIAMU MHHEPAJIOB
pasmepom ot 0,1 mo 0,01 mMM. Poixiible mblaeBaTble MOPOABI HA3bIBAIOTCS
anespumsl. K HMM oOTHOCHTCS sécc, NECCOBHUAHBIE CYIJMHKH, CYIECH,
CYTJIMHKH ¥ APYTHE NECUYaHO-TIIMHUCTHIE TIOPOJIBI.

JIécc - cBeTnas majeBo-XKemTas Mopojia, COCTOAIIAs TIIaBHBIM 00pa3oM U3
4yacTUI KBaplla M MeEHbIE - MoJieBbIX mmaroB pasmepoM 0,1-0,01 mm c
MIPUMECHIO TNIMHUCTBIX YaCTHIl U U3BECTH, KOTOPas IMPUCYTCTBYET B MOPOJE B
BUIIC PACCESIHHOM TBLIM, TO3TOMY Jécc «Bckumaer» mpu neiicteun HCI.
Crpoenne n€cca 3eMIMCTOE, OYEHb HEXHBIM HA OIIYNb, MHUKPOIIOPUCTHIMH,
nerkuii  (oOmamaer oueHb Oousbiol mopucrocthio - 40-50%), serko
pacTtupaercsi MeXAy NajbllaMH B TOHYAHIIYI0 IBUIb, 00pa3ys MYYHHCTYIO
Maccy, JIerko pexeTrcss HoxoMm. Mmeer 3amax riMHbL. B  ecTecTBEHHBIX
OOHa)XEHUSX NaeT KPYyThle OTBECHBIE CTEHBL. [Ipm HaMmoKaHHM Jécca CBSA3U
MEXAY COCTaBJIAIONIMMH €ro OO0JOMKaMH TepsloTCs, OH YIIOTHSETCH,
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BBI3bIBas Ha JTHEBHOH MOBEPXHOCTH TPEIUMHBI U NMPOCAAKHU. Y MEHBIICHUE €ro
MOII[HOCTH MIPU HAMOKAHUH YUUTHIBAETCSA IIPU CTPOUTEINILCTBE.

Aneeponumel - CUEMEHTUPOBAHHBIE IOPOJBI Pa3HOOOpa3HOM OKpacKwy,
4acTO MMEIOT TOHKOCIOUCTOe IuuTyaToe crpoeHue. CocTaB ILieMeHTa
pa3IuYeH.

I'nunucmute nopoowt

Haunbonee pacnpoCTpaHCHHBIMH —OCAaJOYHBIMH IIOPOJAMHU  SIBISIOTCSA
TJIMHNCTBIE, Ha JOJII0 KOTOPBIX mHpuxogurcsi okoio 50% or obbema Bcex
0CaJJOYHBIX IIOPOJ.

I'muHUCTHIE TOPOBI HA3BIBAIOT neaumamu (OT rped. «pelosy - TIHMHBI).

IlenuTsl cocrosT n3 Menpuaimux yactull (MeHsmie 0,01 MM) MMHHHCTBIX
MHUHEPAJIOB, NPUCYTCTBHEM KOTOPHIX M 00YCIIOBIMBAIOTCS BCE CieLU(pUIECKUe
cBolicTBa IMH. B HeOONBIIMX KOJMYECTBAX MOTYT IPUCYTCTBOBAThH
Menbyaiine 3epHa XJIOPUTOB, OKCHAOB M THAPOKCHUAOB aJFOMUHHUS,
TJIAYKOHUTA, OMaja, KBaplia, a TAK)Ke YaCTHIBI 00JIOMOYHOTO ITPOUCXOKACHHS.
OO0pazyroTcs IIIMHUCTHIE TOPOBI B PE3YyIbTaTe XUMUIECKOTO BHIBETPHBAHHUS.

[o crenenn MTUTHGUINPOBAHHOCTH CPEAN TIIMHUCTBIX MOPOJ BBIICISIOTCS
TJIMHBI U apTHIUTATHIL.

Tnuner - mopoxsl, oOpasyromye ¢ BOAOW INIACTHYHYIO MaccCy, KOTopas
TBEpZCET NPH BBICBIXaHUH, & IPH OOXHIe MPHOOpPETaeT TBEPAOCTh KaMHA. B
CYXOM COCTOSTHHH TJIMHBI JTUOO 3€MITUCTBIE, PBIXJIbIE, JIETKO PACCHINAIOIINECS U
pactuparonyecs, Jub60 O4YeHb IUIOTHBIE. TBEpAOCTh WX paBHA |, OHU JIETKO
LapanarTcs HOrTeM. [ THHBI JTUMHYT K S3BIKY M B OTJIMYME OT aJeBPOJIHNTA HE
CKpHIAT Ha 3y0ax. Eciam mopaplmaTe Ha Hee - M3JaeT 3€MIIMCTBIM 3amax.
Hacslmasce Bosoi, 3Ta mopoja paz0dyxaer, pa3Mardaercs U mpeBpaimaeTcs B
IUTACTHYHYIO BA3KYIO MaccCy, KOTopas IpH JanbHeilmeM M00aBIeHHH BOJBI
IpUOOpeTaeT CIOCOOHOCTh TeUb. 3a CUET TMI'POCKOIMYHOCTH OHAa CHOCOOHA
moromath 10 70% (mo o0beMy) BOABI, a TOCHE TOJTHOTO HACHIIICHUS BOION
CTaHOBHUTCS BOJIOYIIOPOM U HE IIPOITYCKAaeT BOMY.

Oxpacka pa3HOOOpa3Ha, 3aBHCHT OT COCTaBa IJHMH W OT IIpUMeEcei.
OObryHBIE TIIMHBI 0€JOTO IIBEeTa; COJEprKallfie OpraHWYecKHe BElecTBa -
YEpHOTO U TEMHO-CEPOTO I[BETA; COZEpIKallie OKCHIbI JKejie3a U MapraHia -
KEITO-Oyporo, KpacHOTO IIBETa; COJEp)Kallue TIJIAYKOHUT W XJIOPUTHI -
roxy0oBaTO-3€JIEHOT0 IBeTa. UWCThIE TJIMHBI HA3bIBAIOT JKUPHBIMH, a CO
3HAYUTEIHHON MPUMECHIO ITeCKa - TOLTIMH.

o cocraBy MHHEpaJIOB, CIATalOMIMX OCHOBHYIO MacCy TJIMH, BBIACISIOT
CIIEIYIONINE Pa3HOBUIHOCTH.

*  Kaonunumoegsle znunpt (W1 Kaoaunsl) oOpa3yloTcss B pe3yibTaTe
XMMHWYECKOTO BBIBETPUBAHUS IOJICBOIIMATOBEIX MMOpoA. OHH COCTOST U3
KaoJIMHUTA, 00Jajaronero OOJbIIOH YUCTOTOM, BBHICOKOW INTACTUYHOCTBIO U
OeNbIM [IBETOM, )KUPHBIE HA OLIYIb, B BOE He pa30yxaroT. SBISIOTCS LIEHHBIM
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CBIPbEM JUIsl M3TrOTOBJIEHUS (apdopa, pasHca, OTHEYHOPHOTO KUPIHYa U Mp.

*  Moummopunnonumossvie 2nuHbl (UIU OeHMOHUmMB!) COCTOAT
MIPEUMYIIECTBEHHO U3 MOHTMOPUIUIOHUTA; I[BET CBETIIO-CEPHIH C JKEITOBATHIM
U 3€JICHOBAaThIM OTTEHKOM, Ha OIIYIb JKUPHBIE, HAMOKAsl, CTAHOBSITCS OYEHb
IUIACTUYHBIMH W YBEIMYUBAIOTCS B oObeMe. [IpUMEHSIOTCS AJsl OYMCTKH
MHOTHX TPOAYKTOB, B Tap(QIOMepHuH, MO MPUTOTOBICHHS OYPOBBIX
PacTBOpOB.

*  Tuodpocnwoucmele 2nunpl - 3eMIICTBIC TOPOABI O€JOH, cepoil,
3eleHol mim mécTpol okpackw. B Bome He pazdbyxator. [Ipumensercs mis
M3TOTOBJICHHUS KAPIIHYA U KePaMUIECKUX U3

*  Ilonumunepanwvnvle 2n1unpl - B HIX OTHOBPEMEHHO INPHCYTCTBYIOT
MHOTHC TJIMHUCTBIC MUHEpAJIbl, 4 B 00JIOMKaxX TaKXe H Apyru€ MUHEPAJIbHBIC
npuMecH (KBapil, citonbl U ap.). Okpacka pa3HooOpasHasi, peakius ¢ BOJAOH
pasiuMuHa ¥ 3aBUCUT OT mpeoOnajaaromero MuHepana. [IpuMmeHsrorcs s
H3TOTOBJICHUS KUpIHYa U TPyOOi KepaMUKH.

Apeunnumel - >3TO TIUIOTHBIE, TBepIble (TBEPAOCTh A0 3) TMOPOABI,
oOpasyromuecsi B pe3yjbrare JIUareHe3a IJIMH, U II03TOMY YTpaTHBILHUE
IUTACTHYHOCTh U BOAOMOIOmMaeMocTb. OOBIYHO OKpamieHBl B OoJjiee TEMHBIC
[BeTa, 4eM TIuHEL [lo cocTaBy Halmie THAPOCITIONUCTBIC, KPOME TOTO, B HHUX
MIPUCYTCTBYIOT KBapIl, TIOJIEBHIE IIITATHI, CIFOIBI U Jp.

Kpome mecqaHBIX, TBUIEBATHIX U TJIMHUCTHIX MOPO, CYIIECTBYET CIIe PSIT
CMEIIAaHHBIX MOPOJ], COCTOSIINX W3 YaCTHIl Pa3sHBIX pa3MepoB W cocTaBa. K
HUM OTHOCSITCS Cynecu, cojaepkaiiue Hapsgy c mecdaHeiMd a0 20-30%
TJIMHUCTBIX YaCTUIll, U CY2IUHKU, COACPKAHNE TJTIMHUCTBIX YaCTHUIl B KOTOPBIX
noBeimaetcs 10 40-50%. COOTBETCTBEHHO C OTHUM MEHSIOTCS U CBOMCTBA
MIOPOJI.

I'nunozémucmole nopoowl

I'muHO3EMUCTBIE TOPOMBI (ALTUTHI) - 00OTAIlEHHBIE OKCHAOM AIFOMUHHS.
OHH BO MHOTOM pOJCTBEHHBI TJIHHHCTBHIM IIOpOAaM, OCOOCHHO KaOJMHAaM.
OCHOBHOY TIIMHO3EMHCTON MOPOJOH SBIITIOTCS OOKCHTEL.

Boxcumust opMupyroTCS B KOpE BBIBETPHUBAHUS, a TAKXKE IIPH €€ pa3MbIBE
U MEPEOTIONKEHUU. DTO JAOBOJIBHO IJIOTHBIE, KPacHBIE, PEKE Cepble MOPOJbL,
cocrosie u3 ruapaToB okcuna amomuaus (Al,03 « HO u A1,05 * 3H,0),
4acTO C MPHUMECHhI0 OKCHIOB kene3a. OO0JiamaloT MEeTUTOBOW W OOJUTOBOH,
pexe O0O0JOMOYHOW CTPYKTypod. KMEIT npakTHuecKoe 3Ha4eHHe Kak
Ba)KHEHWIIIass aIFOMAHUCBAS PyJa.

Kapoonamnuvie nopoouvt
Cpenu xapOOHATHBIX MOPOJ IIMPOKO PACIIPOCTPAHEHbI 00pa30BaHMS Kak
XMMHUYECKOTO, TaK W OPraHMYecKOro MpoHCcXoxkJeHus. Yarie Bcero 3jech
BCTPEYAIOTCA U3BECTHAKHN U UX PA3HOBUIHOCTH, JTOJIOMHUTHI, MEPIEIIN.
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H3¢ecmuaku BHE 3aBUCUMOCTU OT UX NPOUCXOXKICHUS COCTOST INIABHBIM
0o0pa3oM M3 KalblLlUTa, K KOTOPOMY B BHUJE NpUMeEceil H00aBIIOTCSA Apyrue
MHUHEpPaIbl; OCHOBHBIMH HPHUMECSIMH SIBISIIOTCA TJIMHA U Tecok. Ilpm
BO3pPACTaHUU TJIMHUCTBIX IIPUMECEH M3BECTHIKH MEPEXOAAT B MEPTENH, a IPH
YBEIMUYCHUN COJCpP)KAaHWA IecKa - B IIECYAHHCTBIC W3BECTHAKH H B
N3BECTKOBBIE TI€CUYAHWKH. [l03TOMy JydmimM TPU3HAKOM H3BECTHAKOB
sersieTcsa peakius ¢ HC1. M3Bectaskn ot npubasnerns karmwmu crnadoit HC1
OypHO BCKHIAIOT, IPHUYEM HAa MX IMOBEPXHOCTH HE OCTAETCS TPS3HOTO IISITHA,
KOTOpOE€ TMOJydYaeTcsi HpH TakKoi mpobe Ha moBepxHocTH Mepreneid. Ilo
XapakTepy CJOXKEHHUS H3BECTHSKM MOXKHO pa3lelIUTh Ha IUIOTHBIE
(cLeMeHTHPOBaHHBIE) U PHIXJIbIE (HECLIEMEHTHPOBAHHBIE).

ITo xapakTepy CTPYKTYphI MOXKHO BBIAEIHTH KPYITHO-, CpEellHEe-, MEJIKO- U
HEpaBHOMEPHO3EPHUCTHIE, a(aHUTOBbIC (IIOTHBIE), 3EMIIUCTHIE, OOJUTOBHIC,
0o0oMOuHBIE W Jpyrue u3BecTHAKM. OHHM BecbMa pas3iUyHbl TaKkKe I10
OKpackKe, TEKCTYpe | IO IPYTUM IPU3HAKaM.

[Io TpOMCXOXKIOCHWIO W3BECTHAKM JEISATCS Ha OpP2AHOZEHHbIE W
Xumuueckue. [lepBble BKIIIOYAIOT ABE TPYNIBl - 3002eHHble (CIOXKCHHBIC
pPakoBUHAaMH W  JPYIMMH  CKEJETHBIMH  OOpa3OBaHWSIMH  KHBOTHBIX
OpraHm3MoOB) ¥  ¢humozennvie (cinoxxeHHble Bomopocimsimu). Cpean
XMMHUYECKHX MO CTPYKTYpE BBIIEISIOTCS OOJNHTOBBIC, 3€PHHUCTHIC, IUIOTHBIC
(ahaHMTOBBIC), 3EMITHCTHIE U IPYTUE PA3HOBUIAHOCTH.

CreneHp COXPaHHOCTH CJENOB OPraHOT€HHOTO IIPOMCXOKACHUSA B
M3BECTHIKAX HAXOIHUTCA B MPSAMOM 3aBUCHMOCTH OT MEPEeKpHCTAIU3AINU
COCTABISIIOLIETO MX KaibluTa. Yem panblie 3aXOAUT 3TOT MHpoOLEcC, TeM
CUIIbHEE, BIUIOTH JO TIOJIHOTO HCYE3HOBEHUS, pa3pyLIalOTCs OCTaTKH
COCTaBJIAIONIMX H3BECTHAK PAKOBMH M JPYTUX CKEJIETHBIX 00pa3oBaHUi.
[MpoucxoskneHne TakuxX CHIBHO IEePEKPUCTAIUIN30BAHHBIX W3BECTHSIKOB YaCTO
HEBO3MOXHO YCTAaHOBHThH JIA’KE C TIOMOIIBIO MUKPOCKOTIA.

Crenyer OTMETHTh, YTO CYIIECTBYIOT W3BECTHSKH OUOXUMUUECKOZO0
MIPOMCXOKACHHS, 00pa30BaBIINECs B PE3yIbTaTe KHU3HEACATEILHOCTH 0COOBIX
OakTepuii, KOTOpPBIE C CaMOro HadaJla HE HWMEIOT HHUKaKHX CJIE/IOB
OpPraHOT€HHOM CTPYKTYPHI M COCTOST M3 MEJbYAHIINX 3€pPHBIMIECK KaJbLIUTA.
OTH W3BECTHAKM, Ha3bIBa€MbIe JPIOUTOBBIMM, CIYy)KaT MEpPexoaoM K
M3BECTHSIKAM XHMHYECKOTO IPOUCXOXKACHUS. VI3BECTHSIKH XUMUUECKO20
MIPOUCXOXKACHUS BCTPEUAIOTCS 3HAUYUTEIHFHO peke opraHoreHHsx. Cpean HuX
Haubonee BaXXHOE 3HAUCHHE KMEIOT OOJIUTOBBIE W3BECTHSKH, a 3aTeM
M3BECTKOBBIE TY(BI M HATEKH.

Oonumoesle u36ecCmHAKY TPEACTABISIOT COOON CKOIUIEHHS IAPOBUAHBIX
H3BECTKOBBIX 3€PEH - «OOJIUTOBY, MMEIOIMINX CKOPIYNOBATOE WIN PaJHualIbHO-
Jy4ucToe crpoeHue. PasMep 0o0nmTOB KoseOieTcst OOBIYHO OT IPOCSHOTO
3epHa JI0 TOPOLIHHBI (0T 10JIe MIJUTUMETPOB 10 15-25 MMm). OonuThl KpynHee
2-3 MM Ha3bIBAIOTCA huzoaumamu. VIHOTA OOJUTOBBIE 3EPHBILIKH
pacTBOPSAIOTCS M Ha MX MECT€ B LEMEHTE MHOPOJbl OCTAIOTCS OKPYIJbIE
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IIyCTOTBI;  TakMe€  OPUIHHAJIbHbIE  TOPOABI  IOJTY4YMIM  Ha3BaHME
«OTPUILATENBHBIE OOJIUTBI».

H36ecmrkoeolii my¢gp O0OBIYHO WMEET BHJ TIOPUCTONH WM SYCHCTOU
M3BECTKOBOH MOPOJIBI, 00pPa30BaBIICHCS OTIOKEHHEM KaJlbIIUTa HCTOYHUKAMU
MTOJI3EMHBIX BOJI, OOTATHIX PACTBOPEHHOM IBYYTIICKUCIION N3BECTHIO.

B Hem wacTo comepXarcs OTIEYATKH JICTBEB, BETOYCK M JAPYTHX
PACTUTENFHBIX OCTaTKOB, a TAaK)Ke JKUBOTHBIX, KOTOpPBIE HHKPYCTHPOBAIICH
OTJIAaraBIICHCS W3 HMCTOYHUKOB H3BECTHIO. Ty(QHBI, MpercTaBisAIomue coOOM
KOHTHMHEHTaJIbHBIE 00pa30BaHMsl, HIMEIOT OOBIYHO HE3HAYUTEIbHYIO MOITHOCTh
U TpUXOTINBBIE (OpMBI 3ajeranus. CpaBHUTEIBHO PEIKO OHH OTJIAraroTcs
3HAYUTENBbHBIMM MaccaMH B MecT€ BBIXOAAa TOpPAYMX MMHEpaIbHBIX
ucrouyHukoB. Takue Tydpl, uMmeromue Oojiee IUIOTHOE KPHCTAJUIMYECKOE
CTPOEHNUE, HAa3bIBAIOTCS MPAGEPMUHAMU.

B cnydae oOoramieHusi M3BECTHSIKA TJIMHUCTOW NMPHMECHIO B KOJHUUYECTBE
MeHee 20% MBI OymeM WMETh 2IUHUCHbLL u3éecmHAK, Oomee 20% -
U36eCMKOGUCMbLIL Mep2eilb, a B CITydae COJACPKaHHS TIMHUCTHIX YacTHI] B
kommaectBe okoio 30-50% - mepeens. Ilo BHemHEMY BUAY MEpreib - 3TO
IUTOTHAsI, TBEpAas WM MATKas MOpOoJa, WHOTIA C PAaKOBHCTHIM, a damle ¢
HEPOBHBIM MM 3eMIIMCTBIM m3ioMoM. Okpacka mepreied pasHooOpasHa:
4acTo BCTpeYaroTcs Oenble, cepble, PO30BBIE W 3ejeHble TOHA. C CONMsSHOU
KHCJIOTOH Meprelu BCKHMAIOT OypHO, MpHYEeM Kalllsd OCTaBiIieT Ha
MIOBEPXHOCTH IIOPOJIBI TPSI3HOE MATHO, YTO CIYXKHUT XapaKTePHBIM MPU3HAKOM,
OTJIMYAIOIINM HX OT U3BECTHSAKOB.

Jonomumamu Ha3bpIBAIOTCA TIOPOJBI, cojepkamme He MeHee 95%
MuHepasna goiomuta - CaMg(CO3)2; octampHble 5% B ITHX MOpOJax
npuxoautcss Ha CaCOjz;. YwcTble TOTOMHUTBI BCTPEYAIOTCS OYEHb PEJNKO,
00BIYHO HAONIOMAIOTCS CaMble pPa3HOOOpa3HBIE TEPEXONbI OT HYHCTOTO
M3BECTHsKA K JIOJIOMHUTY. BHEITHE OHU MOXO0XH Ha U3BECTHAKH M OTIIHYAFOTCS
OT HHUX MEHbIIECH WHTEHCHBHOCTBIO peakiuu ¢ consiHoit kucnoroit (HCI).
Kpowme TorO0, 111 TOTOMUTOB XapaKTEPHO OTCYTCTBHE PAKOBHCTOTO M3JIOMa U
HAJIMYHE IIEPIIaBOro, Kak OBl TOHKOIECYaHHWCTOTO MYYHHCTOTO H3jIoMa. B
TPEIIMHAX IOPOJBI YaCTO CKAIUIMBACTCS CBETJIAS, KENTOBaTas Wi Oenas
IBIIb, TaK Ha3blBaeMas JoJloMuUTOBas Myka. CIpyKTypa U TeKCTypa
JOJIOMUTOB OYEHb pPa3HOOOpa3Hbl. Cpexd HHUX BCTPEYAIOTCS 3EpPHHCTO-
KPUCTAJUTMIECKHE «CaXapOBUAHBIE», CXOIHBIE C MpaMopoM; adaHUTOBBIE;
PBIXJIBIE; MYYHHCTBIC; STUEUCTHIE pa3HOCTH. L[BeT 1OIOMUTOB OOBIYHO OEbIii,
KPEMOBBIN UM CEPBIN.

Kpemnuegwvie nopoowt
KpeMHueBble mopoabl COCTOAT NPEUMYIIECTBEHHO H3 KpeMHe3eMa
OPraHMYeCcKOro ¥ XUMUYECKOTO MPOUCXOKACHUSL.
W3 KpeMHHCTBIX TIOPOJI OPTraHUIECKOTO MPOUCXOKICHHUS OCOOCHHO BaXKHBI
ouamomumel - O5TO CKOIUIGHHS MeNbYalWlIMX CKEJIETOB JHATOMOBBIX
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BOJOPOCIIEH (JUaToMeif), COCTOAIIUX U3 BOAHOTO KpeMHe3eMa (oIana).

K a710i1 e rpymnme nmopoj OTHOCATCS W3MEHEHHbIE KPEMHHUEBBIE MOPOJIBI,
YaCTUYHO OPraHOTCHHOTO NPOHMCXOXKICHHSA, HalIpuMep ornoka. Onoka - 3TO
JOBOJILHO TBepJast, OYeHb JIETKasi KPeMHHCTas II0poja, Ceporo, roiyboBaToro,
MHOT/Ia YEePHOTO 11BeTa (OKpacKa YacTo MATHHUCTAsA). [1o BHEIHNUM NpH3HAKaM
OJHU Pa3HOCTH OIOK NPUOIMKAIOTCS K Mmipenenam W TUATOMHTaM (MSTKHE
OTOKH), a Jpyrue WMEIOT KPEMHEBHIHBIH OONMK (TBEepHIble IUIOTHBIC
pasHoctn). Ilpm ymape TBepmas oOmOKa KOJNETCS CO 3BOHOM Ha MEINKHE
OCTPOYTOJIbHbIE OOJIOMKHM C PaKOBHCTBHIM H3JIOMOM. [l0 MpOMCX0XKIECHUIO
OTIOKH Yallle BCEro N3MEHEHHbIE, CHIIBHO CIIEMEHTHPOBAHHbIE AUATOMUTHI.

KpeMHueBble MOpOJIBI XUMUYECKOTO TPOUCXOXKICHUS - sAwimbl. OHU
UMEIOT Pa3HOOOpa3Hylo OKpacKy (KpaHHBIE, 3e/eHble, Oyphle, cepble, YepHBIC
U Jp.), 00YCIOBICHHYIO Pa3IMYHBIMU MEXaHUUYECKUMHU NIPUMECIMHU
- OKCHMJAaMHU W THUIAPOKCHUAAMH IKEJI€3a, XJIOpUTaMU, MapraHIOBUCTBIMH
COCAMHEHUSIMH, OpraHukoil. COCTOSAT U3 XalllleJOHa WM KBapla ¢ IPUMECHIO

Xanlen0Ha. Hmerot MHKPO3EPHHUCTYIO,
CKPBITOKPUCTAJUIMYECKYIO CTPYKTYpY, MAacCHBHYIO, IOJOCYATYIO, CIOUCTYIO,
ISITHUCTYIO TEKCTYPY. TBEpOOCTh BBICOKAsI, IAPAIMAIOT CTEKIIO.

Conanvle nopoowt (cyrvghamnvie u 2anouonsle)

CynbhaTHple W TaJlOUAHBIE TOPOABI YacTO OOBEAWHSIIOT B TPYIITY
COJISTHBIX, MJTH SBAIlOPUTOB (OT JaT. evVaporo - ucnapsito). OHU pa3IHdaroTcs Mo
XAMHYIECKOMY COCTaBY, HO OJIM3KH IO YCIOBHAM OOpazoBaHHA. Bo3HHKAOT B
pe3ynpTaTe BBINAACHUS COJEH M3 PAacTBOPOB B JIaryHaxX M 3ajiBax Mops, B
0ecCTOYHBIX 03epax, B CyXOM KJIMMare. 3ajieraioT B BHJE MOUIHBIX ILIACTOB,
JNH3, WHOTJA COJSHBIX KyMoJoB M INTOKOB. [lopomsl wame Bcero
MOHOMHHEPAIILHBIE.

Haunbonee pacnpocTpaHeHHBIE MOPOJBI 3TOW TPYMHNBI - KaMeHHas COJb,
CUJIbBUHUT, KAPHAJUTUT, TUTIC, AaHTHIPUT.

Kamennan cons npencraBiser coO0i 3epPHUCTO-KPUCTAIUTMICCKYIO FITH
CIMBHYIO Maccy, COCTOSIIYIO U3 MUHEpAJIa rajluTa; OKpacka ee U3MEHSAETCs OT
CBETJIOW J0 4YepHOW - B 3aBUCUMOCTH OT IMpuMecei. JluarHoctuueckue
MPU3HAKH: COJIGHBIA BKYC, JIeTKas pacTBOPUMOCTH B BOJe, HeOOIbIIas
TBEPIOCTb.

Cunveunum COCTOUT TPEUMYILIECTBEHHO W3 CHJIbBUHA, OTJIMYAETCS
TIECTPBIM IIBETOM U TOPHKO-COJIEHBIM BKYCOM.

T'unc Taxxke BCTpeYaeTCss B BHIE 3EPHUCTO-KPUCTAIMYECKUX Macc,
COCTOSIIIIMX M3 MUHEpasia Turca. YNCTBIA THUTIC CHEXHO-OEJNbIH, KeNThId WIn
PO30BEI, HO OKpacka MOKET OBITh camas pa3HOoOOpa3Has - B 3aBUCHMOCTH OT
cocraBa npumMeceil. OH MeeT HeOOIBIIYIO TBEPHAOCTb.

Aneudpum - cepas WIH TOIyOOBaTo-cepas IUIOTHAs, TBepHas IMopoja
(TBepmocCTh 3,5), 4TO pe3KO OTIMYACT €ro OT THUICa. AHTHAPUT BCTPEUaeTCs Ha
riryouHax Oosee 70 M; Ha MMOBEPXHOCTH BCIECACTBUC TUAPATANN IEPEXOIUT B
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TUIIC, YBCJIMWYUBAACHL MNpU ITOM B obobeMe. CprKTypa KpUCTAJLIIMYECCKasd,
3CpHUCTAs.

Kaycmoouonumor

Kayctobuonutsl (yriepoaucTbie mopoasi) (oT rped. kaustos - roprouwi,
bios - xwuzub u lithos - kameHp) 00pa3yrOTCSI U3 PACTHTEIBHBIX U JKHBOTHBIX
OCTaTKOB, NPEOOPa30BaHHBIX I0]] BIMSHUEM OMOXMMHUUYECKHX, XUMHYECKUX U
JIpYrux Treosioruyeckux (akTtopoB. OTH NOpOABl 00JANAIOT TOPIOYMMHU
CBOWCTBaMH M II0O3TOMY HMMEIOT OYEHb Ba)KHOE IMpaKTHYecKoe 3HadeHue. K
HUM OTHOCATCS TMOpOJBI YroibHOro psna (Topd, HCKOmaemble YIIN),
HepTSIHOTO (HE(TH, OUTYMBI, TOPIOYHE Ta3bl) U JIUTOOHOIHTH (SIHTAph, BOCK,
cMoJIa).

Iopoxns! psna yeneii mpeAcTaBiIsIIOT cOOOH psx 0OOTAIIEHHS PEBECHHBI
YTIEPOIOM TIO CXEME! apesecuna (50% C) ~ topd
(55-60% C) ” 6ypsiii yrons (70% C)  kameHHs1# yroas (82% C) ~ aHTpaut
(95% C).

Topgh - »10 Oypas uiaM yepHas Macca HE /0 KOHIIA pa3J0oKHUBIIEToCs
pacTUTENFHOTO Marepuana, OOYIJIEHHOTO M OOOralieHHOTO OpraHuYeCKHMMHU
KucioTaMHd. B Buzae mpuMecH NPHCYTCTBYET TEPPUIEHHBIH MaTepHal. OTo
pBIXjas, TOpHUCTas, 3eMIIMCTas Topoja, oOpasyomiascs B 0oyoTax INpH
HE0CTaTOYHOM MPHUTOKE KUCIOPOa.

Hckomaemble yraum o0pa3yloTcss INPEeHMYIIECTBEHHO W3 JPEBECHOM
pacTUTENFHOCTH (TYMYCOBBIE YIUIM), MEHBIIE U3 BOJOPOCIEH (camporneneBbie
yrin). Bo Bcex yrisix mpucyTcTBYeT TeppHreHHas mpuMech. B yrimax mporecc
PAa3JIOKEHUs] OPraHNYECKHX BEIIECTB 3aXOAWT 3HAYMTENHHO Aajblle, YeM B
Topde.

Bypulii yzons - ToTHasA, TEMHO-Oypasi Wwin 4yepHas 1OpoJa, ¢ MAaTOBBIM
WIN CTEKJISTHHBIM (pexe) OJIECKOM, 3eMIIUCTBIM I PaKOBUCTBIM H3JIOMOM H
Oypoit ueproit. Hepasnoxusiimecs YacTH  PaCTCHHH  MPAKTHUCCKH
otrcyrcTBy0T. Conmeprkanue yriepoaa nmpumepHo 60-70%.

Kamennwiit yzons - 4epHblii, C XUPHBIM HJIM MATOBBIM OJIECKOM, YEpPHOM
MaTOBOM WM OnecTdmied 4epTod; XpyHOK, MaykaeT PYyKH. BOJBIIMHCTBO
OyppIX M KaMEHHBIX Yrjei o0JiallaeT XOpOLIO BBIPAKEHHOW CIIOUCTOCTBIO.
Coneprkanue yriiepoaa yBeanunBaetces 10 82-92%.

Anmpayum - eme Oonee IUIOTHas MOPOJA CEPOBATO-YEPHOTO IIBETA C
CHJIBHBIM MOJYMETaJUIMYECKUM OJiecKoM. M13110M HEpOBHBIH, PaKOBHUCTHIH; He
naukaet pyk. Copeprkanue yriaepoaa - 10 97%.

IIpomecc paznoxkeHHs: OPraHUMYECKOTO BELIECTBA, INPOMCXOMAINN B
YCIOBHSIX HamOoJiee 3aTpy[HEHHOTO JOCTyNa KHCIOpOJad, TPHBOIUT K
00pa3oBaHUIO HEPTH UM TOPIOYNX JIETYUUX BELIECTB - OUMYMO8.

buTyMHHO3HBIE TOPOABI - TIOPOJBI C PACCESIHHOW B HUX HE(THIO,
HaXOJAIICHCs B OKUCICHHOM (crymeHnHoM) Bune. OHM NUMEIOT TEMHBIN IIBET,
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3amax OMTyMma MpH yAape Mo MOPOJAC U OKPAIIUBAIOT pacTBOpuUTeNH (OCH3UH,
OCH30JI) TpU TOTPY)KECHHH B HHUX MMOPOIIKAa MOpoabl. YacTo HaKoIICHHE
OUTYMOB MPOMCXOJUT OJHOBPEMEHHO C OTJOXCHHUEM TOHKUX HJIOB,
00pa3yronux Toproure ciaHuel. Ioprouue cnamyst - 3TO TOHKOCIOUCTHIC,
TEMHO-CEpBhIC WIH OypbIe MOPOIBI, IPYU TOPSHUH BBIICISIOT 3allaX OUTyMa.

Hegpmos (CpHp) - 5TO KHAKOCTH OT  CBETJIIO-XKENTOrO  (Jerkue
Pa3HOBHIHOCTH) O KOPHUYHEBATO-YEPHOTO (TSDKEIBIE Pa3HOBHIHOCTH) IIBETA
co crenu()UIECKUM 3aIIaXOM OUTyMa M MacCIISTHBIM OJIECKOM. 3aJIexH
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He(pTH (HOPMHUPYIOTCA B MOPUCTHIX WM TPCIIMHOBATHIX IOPOAAX, KOTOPHIC
UTPAIOT POJNb KOJUICKTOPOB. CYIIECTBYIOT JBE THIIOTE3BI MPOUCXOXKIACHUS
HE(TH - OpraHUYCCKAss U HEOPTaHUIECKasl.

CaMbie pacHpOCTpPaHCHHBIC W3 OCAJOYHBIX TOPOJ - TJIIMHUCTHIC (OKOJIO
50%), 3ateM unyt obmoMouHble Opoabl (25%), kapbonatHeie (15%) u 10%
0CTaeTCsI Ha JIOJII0 OCTAJBHBIX 0CAJ0YHBIX TIOPO/I.

13.3. CIIMCOK OCAJIOYHBLIX ITOPO/I 1J1s1 OTIPEJEJIEHI A

1. Konrmnomepar 9. U3BecTHsK 17.Tunc
2. bpexuns 10. "3BectkoBEIA Ty  18. CHlbBHHUT
3. [Tecuanuk 11. Marue3ur 19. KameHHas coib
4. Anesponut 12.Meprens 13 . 20. Topd
5. I'nuna JlonoMuTEl 21. Bypsrit yroms
6. Bokcur 14. Omnoxka 22. KameHHBIH yroJib
7. JIécc 15. flmma 23. AHTpaiut
8. Aprmwutut 16. AHTUIpUT
13.4. METOJVKA OITPEJEJIEHNU S U OTINCAHU S
OCAJZIOYHBIX TTOPO/J

OcasiouHble TOpPHBIE TOPOABI XapaKTEePHU3YIOTCS PSAAOM OCOOCHHOCTEHl.
OHH, Kak MpaBWJIO, CJIOUCTBI, YacCTO TOPHUCTHI, HEPEIKO HeCcyT Ha cebe
OTIICYATKU Pa3JINIHBIX paCTeHI/If/'I " XKUBOTHBIX WM COACPIKAT HCKOIACMYIO
nopy n dayny.

[IpaBuiibHOE oOmpeneneHue OCaJOYHBIX MOPOJ BO3MOXHO TOJIBKO TIPHU
TIOJTHOM Y4YC€TE BCETr0 KOMIUIEKCA BHCUIHUX CBOMCTB U IMPU3HAKOB. Boinbiioe
pa3HooOpas3ue Iopoa OJHOTO Ha3BaHUS, HO Pa3HBIX 0 T€HE3HCY W BHEITHEMY
BHAY 3aCTaBIIeT TIOMHMO ONpEACICHUS WX CTPYKTYPBl H TEKCTYPHI
YCTaHABIMBATh W IOAPOOHO ONHCHIBATH TaKWe TPH3HAKH, KaK XapakTep
CIOUCTOCTH WM €€ OTCYTCTBHE, KaBEPHO3HOCTb, TBEPAOCTb, W3IIOM,
OpraHWYeCKHe OCTaTKH WM WX OTICYaTKH, TPEIIMHOBATOCTH, BBILIBETHI,
IITHA, CIIEABI Pa3IMYHBIX (U3NYECKHX BO3ICHCTBUH, XapakTep peaklIuu C
consiHOM kucnotoi U T.4. I[lomHOEe ommcaHue MOpoAbl MO3BOJIIET HE TOJIBKO
TOYHEE ONPEJENTh, HO M YCTAHOBUTH YCJIOBHS €€ 00pa30BaHUs U COCTaB. B
KOHIIE OIIMCAaHUS Ka)l(]lOﬁ MOpOJAbI OTMEYACTCA €€ I'CHETUYCCKaA TpyIia, B
KaKoW cpelne oTiaraics ocaJoK, XWUMHYECKAHW COCTaB MOPOABI (ISt
XEMOI'€HHBIX U OPTaHOT€HHBIX HOpO)I).

OKpaCKa OCAaZIOYHBIX MOPOI ABJIACTCA MPU3HAKOM U UX ONPEACICHUA U
3aBUCHUT OT OKPACKHM MHUHEPAJIOB, CIAralolluX MOpOJy, PACCESHHONW B MOPOJE
MIPUMECH U TOHYAHIIEH KOPOUKH, YacTO 00BOJIAKMBAIOIICH 3epHA
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MuHepasoB. OmpeJeneHue BeTa HOPOAbl IPOU3BOIAT NP JTHEBHOM CBETE U
CYXOM COCTOSIHUM MOpOJBI, TaK KaK HCKYCCTBEHHBI CBET M BIAXXHOCTb
M3MEHSIOT OTTEHKH, a ONPEEIICHHE OTTCHKOB 1IBETA B IIOPOJIE UMEET OOMIBIIOE
3HAUCHHE.

IIpu onmcanmy nceUTOB YKa3pIBAIOT COCTaB, OKPACKy, BEIHUYMHY H
XapaKTep OKaTaHHOCTU OOJOMKOB, COCTaB M OKPAcKy IIEMEHTA, COOTHOIICHNE
B IOpojAe OOJIOMKOB W IIEMEHTa, I'CHETWYeCKuil Tum, rpynmna. Hanpumep:
KOHIJIOMepaT TPaBUMHO-TaJICUHBbIA CI0KEH I'paBUEM U TaJIbKOIl KOPUUHEBOrO
U CBETJIO-CEPOro IBETa, I0-BUANMOMY, KPEMHHCTOIO COCTaBa (BBICOKas
TBEPAOCTh U PAKOBUCTBIM u3ioM). [ampka xopomo okaraHa. llemeHt
U3BECTKOBO-TIECYAHBIM COCTOMT U3 CEPOro KPYMHO3EPHUCTOIO MECUaHMKA,
Bekunaromero ¢ HC1. CoorHomenue obmomkoB u nementra 3:2. Ilopopaa
00JI0MOYHas1, TPYIIIBI ICEPUTHI.

IIpu ompeneneHNH ICAMMHUTOB HEOOXOJMMO IIOJB30BATHCSA  JIYIOM.
IToMHUMO CTPYKTYPBHI M TEKCTYpbI, CTEIIEHH OKATAaHHOCTH 3€pHAa HEOOXOIMMO
OTIPENETISITh MUHEPAIBHBII COCTaB 3€pEeH U MO MpeodIalaloiM MUHEpaIaM U
LIEMEHTY JaBaThb UM HAaWMEHOBaHMA. [Ipy onmcaHWM NCAMMHUTOB yKa3bIBAIOT
I[BET, BEJIMYMHY W XapakTep OKAaTaHHOCTH 3€pHA, MHHEPAJIbHBIH COCTaB U
OKpacKy, COCTaB M OKpacKy mnemeHTa, peakmuio c¢ HCI1, mopucTocTs.
I'enernyeckuiét tun, rpynna. Hanpumep: T€CUaHUK HM3BECTKOBUCTBIM,

NIOJINMUKTOBBIH (kBapL-TIayKOHUTOBBIIT),
cpenHe3epHUCTHINA. [1n0THAs 3emeHOBaTO-cepast MOPOAa, COCTOSIIas U3 3epeH
kBapua pazmepoM B momnepeunuke 0,3-0,5 mm (20%), rnaykonura o0 3 MM
(60%), mpumaromEero 3eleHbIi OTTEHOK TOpoJie, U 3€JIeHOBAaTO-CepOTo
nemeHTa (okoso 20%), BCKUIAIOMIEro MpH ASHCTBUH pa30aBICHHON CONSHOM
kucyoroi. [Topoxa 06110MOUHAs, TPYIIIEI ICAMMHUTHI.

[pyu onmwcaHuy TAMHUCTBIX W TIMHO3EMHCTBIX MOPOJA HEOOXOAMMO
YKa3bIBaTh CJIEAYIOIIME BHEIIHHE INPU3HAKH: IIBET, CTENEHb BIIAKHOCTH M
TUTACTUYHOCTH (VIS TJIMH), TIPIMECH, 9acTO 00yCIIOBIMBAIONINE OKPACKY BCEH
TIOPOABL;  CTPYKTYPY, TEKCTYpYy, CJIOHCTOCTb; TBEPJIOCTb; HAJIW4HE
pacTUTENBHBIX OCTAaTKOB, OKaMeHesnocTei. B KoHme ommcanms HEoOX0IMMO
OTMETHUTh, K KAKOMY TE€HETHYECKOMY THIy W TPYIIE OTHOCHUTCS MOPOJa.
Hanpumep: OOKCUT, KpacHOBaTO-KOPUYHEBOTO I[BETA, C  OOJHMTOBO-
MTU30JTUTOBOM CTpYyKTypoi (cTspkeHus ot 1,5 mo 3-4 mm), hopmMa HEKOTOPBIX
CTSDKEHMM HENpaBWIbHAs 3a CUET CPOCIIMXCS JBYX-TPEX MENKUX OOJMUTOB,
KOTOpBIE TOTPY)KEHBl B CIDIOINIHYK0 3E€MJIMCTYI0O Maccy KpacHOBAaTo-
opamxeBoro npera. becnopsaounas tekctypa. COCTOMT M3 THAPATOB OKCHAA
amomuans (Al1,03 * H,O u Al1,03 * 3H,0), yacTo ¢ mpuUMechi0 OKCHIOB
xese3a. TBepAOCTh MEHbIIE 5 (CTEKIO He LiaparnaeTr), Ha OMCKBUTE OCTaBIISIET
cBeTIO-KpacHyl0o 4epry. Popmupyercs B KOpe BbIBeTpuBaHUS. [
JIMHO3EMHCTasl TpyIIa.

[IpaBuibHOE  ONpEENCHNE XEMOTE€HHBIX M OPraHOTCHHBIX HOPOJ
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BO3MOXXHO JIMIIb TIPH TOJHOM YyYeTe BCEro KOMIUIEKCa MX BHEIIHHUX
npu3HakoB. [lonpoOHO MJOJKHBI OBITH ONMUCAaHBI TEKCTYpa W CTPYKTypa
HOPOJbI, XapaKkTep CIOUCTOCTH (B CiIydae ee OTCYTCTBHUS 3TO JOJDKHO OBITH
CIELHMAIbHO OTOBOPEHO), HAIWYHE WIM OTCYICTBHE KaBEPHO3HOCTH.
HeobxonuMmo Taroke ykaszaTb OKPAacKy, TBEpAOCTH (IUII MOHOMHHEPAIbHBIX
HOPOJ), WU3JIOM, INIOTHOCTh M APYTHe NPHU3HAKH; 0c000C BHHMAaHHE CIEHyeT
VISNUTh ONHUCAHHIO CcOCTaBa mOponbl. IlompoOHO ONKCHIBAIOT M Bce
BKJIIOYCHHS: OPTaHWYECKHE OCTAaTKH, KOHKPELWH, IPOXKHIKH, BBIIBETH,
npuMa3ku W JIp. B 3akmodyeHue HEoOXOAMMO yKazaThb TIE€HE3HC U
MIPUHAJIC)KHOCTh TOPHOM MOPOJBI K TOW WM MHOM IpyIe M0 XUMHYECKOMY
coctaBy. Hanpumep: siuma TeMHO-O00pioBas C (DUOJETOBBIM OTTEHKOM,
XapaKTepu3yeTcs CTEKJISIHHBIM O1eckoM,
CKPBITOKPUCTAJUIMYECKONW CTPYKTYpOW M CIIOUCTOH TekcTypod. CocTouT u3
xanuenona. HaOnronaercss pakoOBHCTBIM M3JIOM, C OCTPBIMH  PEXYLIMMHU
NPOCBEYHMBAONIMME KpasiMu, Kpenkuil, He BckumaeT ¢ HCI, mpeacraBmser
c0o00if KPYIHYIO HEMPAaBHJIBHYIO KOHKPEIHIO OBAIBHOW (hOPMEI pasMepoM 25-
30 cM B auameTpe. XeMOreHHas Iopoia KPEMHHEBOH IPYIIIIHL.

13.5. KOHTPOJIBHBIE BOITPOCBI

I" eHeTHuecKkue rPyMITBl OCAIOYHBIX TOPHBIX MOPOJ.
Kitaccudukanms ocaoqHbIX MOPO O XUMHYECKOMY COCTaBY.
Icedursr.

IlcaMMUTBI.

ATEeBpUTHI

Ilenutsl.

ATTUTHL

KapOoHnatHble mopoasl.

Coustabie (cynb(haTHBIC U TaJOUIHBIC) TIOPOJIEL.

0. KpemHuuesbie Hoposl.

1. KaycToOHONHUTHL

12.  Omnpenpenenne 00pa3oOB FTOPHBIX TOPO.

14. METAMOP®UYECKHE I'OPHBIE ITOPO/IbI

RBoo~NoORrwNPE

Memamopgpuueckue z20pHuvle nopoovt BO3HUKAIOT B  pe3ysbTare
mpeoOpa3oBaHUil paHee CYIIECTBOBABIIMX OCAJOYHBIX, MarMaTH4eCKUX U
JOPYTUX TOPHBIX TOPOJ, MPOHCXOISAIIMX B 3€MHOH KOpe MOJ BO3ACHCTBHEM
TeMIepaTypbl, IaBleHUS W TIyOMHHBIX (IoumoB. DTH mpeoOpa3oBaHMS
MPOTEKAIOT B TBEPAOM COCTOSHHM H  BBIPAXKAIOTCI B H3MEHEHHU
MHHEPAIBHOTO COCTaBa, CTPYKTYPHI M TEKCTYPHI IEPBUYHBIX TOPOJ.

K gaxkmopam memamopgpusma oTHOCATCS BO3ACHCTBHE BBICOKOU
TEMIIEPaTyphl, IUTOCTATHYECKOTO AAaBJIECHHS, COCTaB (DIIOMIOB 1 Ta30B (11apoB
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BOJIBI, YTTICKUCIIOTO Ta3a, KUCIOPOAa). boNbIIyio posib MrpaeT Takke COCTaB
HCXOJHBIX, @ UHOTJ]a U BMEUIAIOUINX OPO/I.

[lo mpeobmamaHuio TeX WIH HWHBIX (YAKMOPO8 W B 3aBHUCHMOCTH OT
2e0y102u1ecKoll 06cmanoéKu MeTaMop(QHUIECKIe TIOPOALI IOIPa3IeITIOTCS Ha
HECKOJIBKO 2eHemuuecKux Kaaccoé - PeTUOHANBHBIN, AMHAMOMETaMOp()H3M H
KOHTaKTOBBIH.

Ioponer kiacca pezuonanvnozo memamopgusma o0pa3ylOTCI TpPH
BBICOKOM HEpaBHOMEPHOM IaBIICHHH M BBICOKOW TeMIepaType. DTOT IpoIiecce
OXBaThIBACT OOJBINIKE MPOCTPAHCTBA, MIPOTCKACT HA 3HAYUTEIILHBIX TITyOHHAX
U COTMPOBOXKIAETCS MEPEKPUCTAIIN3ALUEH U pa3BUTHEM HOBBIX MUHEPAJIOB B
YCIIOBUSIX PACIUTIOIMBAHUS M TUIACTUYECKOTO TEYEHHS TOPHBIX IMOPOA, YTO
MPUBOAUT K TOSBICHHUIO HauboOJee XapaKTepHOH Ui MeTaMOP(PHUSCKUX
00pa30BaHUil  OPHEHTHPOBAHHOCTH  (MApPAICIPHOMY  PACIIOJIOKCHHIO)
MHUHEPAIBHBIX  4YacTHIl. [lopombl  pErHOHaNBHOrO  Kjacca  HauboJjee
pacupoctpaneHsl. K HUM oTHOCSTCSA (PUIITUT, CIIaHIbI, THEHC, MpamMop, CKapH,
rpen3eH u ap.

[oponst  ounamomemamopguueckozo  xmacca  o0pa3ylTCs  MOJ
BO3ICHCTBUEM MaBJICHUS B YCJIOBHSAX HEBHICOKMX Temmeparyp. [Ipomcxomut
WHTCHCUBHOE JpOOJICHHEe TOPHBIX IOpOX ¥ MUHEpANbHBIX 3epeH 0e3
CYIIECTBEHHONW WX MepeKpucTaum3anun. [lox neiicTBHEM TEKTOHHMYECKOTO
JTABJICHUS BOBHUKAIOT TCKTOHUYECKUE OPCKYMU M MUJIOHHTHI.

[Mopoasl KoHmaxkmosozo memamopghuzma o0pa3yrOTCsA MOA JICHCTBHEM
BBICOKOW TEMIEepaTyphbl, MapoB U PACTBOPOB, CBSA3AHHBIX C BHEAPEHUEM
MarMaTHYecKoro paciuiaBa. I[IpH 3TOM TMPOHMCXOAWT IMpeoOpa3oBaHHe
BMEIIAIONINX TOPOJ, M3MEHEHHE WX CTPYKTYphl, TEKCTYphl M COCTaBa.
[Ipomecc mposBIseTCs BIOJIb TPAHUI] MATMATHUECKUX TET M UMEET MECTHOE,
JIOKaIbHOE 3HAYCHHE. B 3THX YCIOBHIX 00pa3yroTCsS POTOBUKHU (OHOTHTOBEIE,
am(puOOIOBEIe, N3BECTKOBO-CHINKATHBIC), MPAMOPEI.

Ha pasnuuHplx cTagusx MeraMop(UYecKoro mporecca CYIIECTBYIOT
MTOCTETIICHHBIC TTePEXO0IbI MEKIY METaMOP(PHUISCKIMH TTIOPOJIaMHU U TTOPOIaMH,
U3 KOTOPBIX OHH oOpa3yrorcs. [IpeoOpasoBaHue TIIaBHEHIINX OCAJOYHBIX U
MarMaTHYeCKUX IMOPOJ MPH MeTaMOp(PH3ME CXEMATHYECKH MpPEICTAaBICHO B
Tabmmie 9.
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Tabnmma 9. [IpeoOpazoBanre 0CaTOYHBIX H MArMaTHYECKIX TIOPOJ _ IIPH
Meramopduzme

HcxomHbie mopoabl MeTtamopduueckne mopoasl
["MHKUCTBIE OCaJ0uHbIE OPOBI

aprUJUINThI [nuHUCTBIC (APTUILIMTOBBIC) CIIAHIBI, (DUILINTHI, KPHCTAILIMYECKHE
(Cl1aH1b], THEHCHI (TaparHeichl), POrOBUKH, CIIIOISHBIE CIIAHIbI
[KBap1ieBO-CIII0ISIHbIE CIIAHLIbI, KBAPLUTHI

KBaplieBble NeCKU U IeCYaHUKU

ApKO30BBI€ MECUaHUKU [KBap1ieBO-CIII0/IIHBIE CIIAHLIbI, THEHUCHI

KpeMHUCTBIE TOPOjIbl (OTOKH, Meko3epHHCThIE KBAPLUThI

[SILLIMBI )

KapOoHaTHbIE TOPOABI Mpamopst

" paHUTBL,CHEHUTBI Kpucrajuinyeckue cilaHlibl, THeiChl (OpTOrHeich)
["'a60po, 6a3anbThl TasbKOBbIE, XJIOPUTOBBIE, 3€JICHBIE CIIAHIIbI, aM()UOOIHTHI
V15TpaocHOBHbIe MarMatiyeckue || ATbKOBBIC CIIAHLIbI, CPICHTHHAT (3MECBHK)

IOpOIbI

14.1. CTPYKTYPbBI U1 TEKCTYPBI METAMOP®UYECKUX
I'OPHBIX ITOPO/]

Mertamopduueckie TOpHBIE HOPOJABI  OTIAMYAIOTCS  CBOCOOPa3HBIM
ctpoeHreM. OHHU SIBISIFOTCS KPHCTAJUTMYECKMMH IUIOTHBIMH arperatamu,
CJIO’KCHHBIMH 3epHAMH PA3IUYHON BETHYHHBI U (OPMBIL. ISl HUX XapaKTepHBI
yemyidyaras ¥ JucroBatas ¢opma 3epHa (pexe 3epHUCTas), OoJbIias
IJIOTHOCTh M CIAHUEBAaTOCTb. [IOMUMO CTIPYKTYpPHBIX M TEKCTYPHBIX
MPHU3HAKOB CBOE0OPa3HBIM SIBIISIETCS " MUHEPAJIBbHBII cocTaB
MeTaMOp(UYECKUX TOpHBIX Mopoj. MX crararoT MUHEpasbl, YCTOHYHMBBHIC B

YCIOBHUAX BBICOKHX TEMIIEpaTyp M JaBJIEHUS, - KBapl, albOUT, OHOTHT,
poroBasg oOMaHKa, NHPOKCEHBI, MAarHeTHT, T'e€MAaTHUT, a TaKXe MHHEpaJbl
MeTamopduieckoro IIPOUCXOXKICHUS, XapaKTCpHbIC TOJIBKO JUIst

MeTaMOp(PHUIECKUX TOPOJ, - CEPHIHUT, XJIOPHT, TalbK, CEPICHTHH, Tpadur,
rpaHat, nucteH u Jp. OnpeneneHre MUHEPAIbHOIO COCTaBa IMOMOXKET
YCTaHOBHTH, YTO MpeACTaBIIa coboil mopoaa mo mMeramopdu3Ma U Kakue
SIBIICHUSI 00YCIIOBHIIN METaMOP(QU3M.

[Mox cTpykTypoil MeTamMOpPHUUECKHX TIOPOA IMOHUMAETCS CTPOCHUE
MUHEpPAJIBHBIX ~ arperatoB, KOTOpOE€  XapaKTepuzyeTcss  aOCOIIOTHOIA,
OTHOCHTEJIbHOHM BEJIMIUHON 3epHA U ero (HOPMOH.

B Ha3BaHUM CTPYKTYp MeTaMOp(hUIECKHUX MOPO 32 KOPEHb MPUHIMAETCS
IpevyecKoe CIOBO «OacTo», O3HAualollee MEePeKPHCTAIM3AINIO TOPOx B
TBEPJIOM COCTOSTHUH.

CTDVKTVDBI IO OTHOCUTEJILHOMY pa3sMeEpPy 3€pHaA.

s 20Me0bn1acmO06aA - PABHOMEPHO3ECPHUCTAS,

s 2emepobracmosas - pa3HO3EPHUCTAS,

*  nopgupobnacmoséan - Ha MEIKO3EPHHUCTOM (OHE KpPYITHBIE
BKpaIrJICHUs.
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Ilo {l!O[!Me 3€pHAa BBIACIAIOTCA CICAYIOINC CTPYKTYPDI:
® zpanoﬁﬂacmoeaﬂ - nopoaga COCTOUT U3 Oojee WIM MeHee

HM30METPUYHBIX 3epPCH (KaJIbIIUTA, KBAPIIa, MOJICBBIX IIATOB, TPAHATOB);

*  Jenudoodnacmosas - OPoOJia CIOKCHA MUHEPAJIAMU YCIITYHUaTON HITH
JUCTOBATOM  (opMBI  (TAIbKOM, CEPHUIIMTOM, XJIOPHUTOM, OHOTHTOM,
CEpIIEHTHHOM);

*  ¢uobpoonacmosan - TOpoAa CIOXKEHAa  UTOJMBYATHIMH  WUJIU
BOJIOKHHCTBIMU KPHUCTAJIAMHU (POTOBOI 0OMaHKH, aKTHHOJIHUTA);

*  HemMamoO1ACMO6as -TIOPOJA COCTOUT U3 YUTHHEHHO
MPU3MATHYECKUX WM JTOCYATHIX KPUCTAJUIOB (KPYITHBIC KPUCTAUIBI POTOBOU
00MaHKH, JUICTEHa, MTUPOKCEHA).

CTpyKTYpHI IO a0COTIOTHOMY pa3Mepy 3epHa:

*  KpynHoKpucmaniuueckas- 6omnee 1 Mm;

*  cpeonexpucmannuueckan- 1,0-0,25 mm;

. Mmenxkokpucmanauyeckasn - meuee 0,25 MM;

*  MUKDOKpUCmANIuyeckas - pa3Mep3epHa Ha IJa3 HE
YCTaHABJIMBACTCS.

Tekctypa  MeTaMOpOHUUECKHX  TOPOA  XapaKTepu3yeT  HOPSIOK
PACTIOIOKEHISI MUHEPAIIOB B ITOPOJIE U CTETICHb €€ CILIOITHOCTH.

o pacmonokeHHI0O MHHEpPAIIOB B TOPOJIE PA3IHYAOTCS CIEAYIOIIHNE
TEKCTYPBHI:

*  clanyeeamasn - YAIVHCHHBIE MUHEPAIBl PACIONAralOTCs CBOUMH
JUTMHHBIME CTOPOHAMH B3aUMHO MapaljIelIbHO;

*  ZHellcoeasn - apaljIelIbHOE PACIOJIOKEHNE TaO0JIUTYATHIX MUHEPATIOB
IIPY MAJIOM COZAEPKAHUU YEIlyHUaThIX YaCTULL;

*  nonocuamas - C TOJOCYATHIM PACHOJIOKEHUEM MHUHEPAIOB pa3HOM
OKpPAaCKH;

® 04Koean - IMATHUCTAA,

*  naoiiuamas - ¢ BOJIHOOOPa3HO MU30THYTHIMHU CJIOSIMU TI0 CJIOUCTOCTH
(MuKpoOCKIagyaTas);

*  fecnopsaoounasn - ¢ GECTIOPSIOYHBIM PACIIONIOKEHUEM MUHEPAJIOB.

o cTeneHu CIUIONIHOCTH BCe METaMOP(UIECKHE TIOPOIBI SIBIISIOTCSI
NOMHBIMU, KOMRAKMHBIMU.

14.2. OITMCAHHME OCHOBHBIX KJIACCOB
METAMOP®UYECKUX ITOPO/,

Iopoxp! kimacca pernoHaIbHOrO MetamopduimMa oOpa3yloTcsl B LIMPOKOM
auanasoHe temmepatyp - or 300°-400 °C go 900°-1000 °C (mpu OGonee
BBICOKMX TeMIlepaTypax HadMHaeTcss IulaBieHue 1opox). JlaBienue
u3Mensercs ot 3-5 10 10-15-10° [Ta. VBenudenue TeMoepaTypsl U AaBlIeHHs
NPUBOJAUT K POCTY HMHTEHCHBHOCTH MeTaMop(u3Ma, T.e. K BO3PACTaHUIO
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CTETIeHU NepepadOTKH MOPOJI.

Meramop¢uueckue MOpPOAbI IO Mepe BO3PACTaHHs TEMIEpaTypbl M
JIaBJICHUs MPETEePIEeBal0T 3aKOHOMEPHbIE M3MEHEHUS COCTaBa, CTPYKTYPHl U
TeKkcTypsl. Ilpm  aToM  oOpasyroTcst  XapakTepHble  psiibl  MOPOJ,
NpeACTaBISIIONMEe  cO0OI  IocieqoBaTelNbHBIE  JTalbl  IPeoOpa3oBaHUs
HCXOIHOW OPOIHI (CM. Tabm. 9).

Oco0eHHO 3HAYHTENbHBIC M3MEHEHUS MIPETEPIIEBAIOT TNIMHUCTHIC TIOPOIHI.
B mHawampHOHM cTammm MeTramMopgu3Ma B YCIOBHSX HU3KHX TEMIEpaTyp IIOX
BO3ICHCTBUEM TEKTOHUYIECKOTO JTABJICHUS OHH MIPETEPIIEBAIOT
pacciaHIleBaHNE W TPEBPAINAIOTCS B 2auHUcHble caanybl. VI3MeHeHus
BEIPA)KAIOTCS. B TIOSBJICHWH TOHKOCJTAHIICBATOH TEKCTypH. B TiIHHHCTOM
MaTepuaje  MOSIBJISIOTCS  CKOIUIEHHS ~ MeNbYalIIMX  3epeH  KBaplia,
MHUKPOCKONIMYECKHE YEUIYHKH CIIOJbl (CepUINTa) M XJIOPUTA, KPUCTAJLIBI
MUPHTA, YIIUCThIE YacTUIlbl. CIaHIbl OOBIYHO COXPAHSIIOT OKPACKY UCXOIHBIX
ruH. OHU JIETKO PacKajbIBAIOTCS IO CJIAHIIEBATOCTH HAa POBHBIC IUTUTKH C
MaTOBOI MOBEPXHOCTHIO. [IpM BO3pacTaHUM KONMYECTBA KPHCTAIHUECKUX
4acTUI] INOpOJAa TBEpJEeT, NPEBPAIlAiACh B KpogenbHble WIN ACHUOHbIE
CaHybl.

JampHeWmmii  >Tam  MeTaMop(W3Ma, CBS3aHHBIH C  TIOBBIIICHHEM
TeMIepaTypbl, NPUBOTUT K TIONHOW NEPEKPHUCTAIUIM3ALUN TIHHHCTOTO
BelecTBa M 00pa30BaHUIO Puriun08. ITO MOTHOKPUCTATUTNICCKUE TIOPOJIEI C
TOHKOCJIAHLIEBATOM, MHOTAA C IJIOWYaTON TEKCTypoil. BHelIHE OHU CXOOHBI C
TJIMHUCTBIMA CIIAHIIAMHU, HO OTIMYAIOTCS IICITKOBHCTHIM OJeckoM. DUMILIHTHI
COCTOSIT M3 TOHKOYENTYH9aTOW Macchl CEpUIINTa, XJIOpUTa U kBapia. Oxpacka
HX CBs3aHA OOBIYHO C I[BETOM I'OCIHOJICTBYIOIIEr0 MUHEpasa Wix 00yCIOBIeHA
TIPUMECSIMH.

IIpy moBBIIEHHH TeMIepaTypbl M NalbHEHIIeM W3MEHEHHH IaBIICHUS
GWUIMTBL TEPEeXOAiT B Kpucmaaiuveckue caanypl. B 3aBucuMoctH OT
COCTaBa MCXOJHBIX TJIMH W TEMIIEPaTYpPHOI'O pEXHUMa 3TO MOTYT OBITh
cro0aHble, XJ10pUMOeble WU  XJ10PUMOGO-Cto0anble caanypl. OHH
OTIIMYAIOTCSI CHJIBHBIM HISITKOBHCTBIM OJIECKOM W OoJiee KPYITHOH BETMYUHON
gemyek. CTpyKTypa darie CpeIHEeKpHCTaUIHUecKas 10 KpymHoH. O0mamaroT
XOPOILO Pa3BUTOM CJIaHLEBATON WM IUIOHYATON TeKcTypoil. ClaHIbl COCTOSIT
U3 KBapla W CIOAbl (MyCKOBUTA WM OMOTHTA) WM XJOpHTa. Berpevarores
08yCI00sAHbIE CTIAHYDL.

Kpucrammmueckne claHIbl 4YacTo COIep)KaT Takke TpaHatr, rpadur,
00pa3yrommiicss W3 YTIHCTOTO BEIIeCTBAa, M JIpyrne MuHepaisl. L[BeT aTmx
moposi 00ycCIOBIEH OKpacKoi mpeoOiagaromux MHUHEpanoB. Pexe cBs3aH ¢
MUHEPAIBHBIMU IPUMECAMH (TeMaTHUT, TpaduT).

Ha «xoHeuHoi cragmm Meramop¢u3Ma TJIMHHCTBIX IOPOX  OHH
npeoOpa3yloTcss B cHedicel (maparHeiicel'). Otu  o0Opa3oBaHUS 00JagaIoT
THEficOBOHM (I0JI0CUaToi), peke ClIaHLEBaTOW WM OYKOBOH TEKCTYpPOM.
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Crpyktypa ux rpaHoOnacToBas, CpexHe- WIM KpPYITHOKPHUCTAIMYECKas.
BwmecTo xyopuTa U citoipl, KOTOpasi COXpaHseTcs B HEOOIBIIOM KOJIHYECTBE, B
rHeiicax mpeo0iagaioT MOJIEBhIe MINAThl - MUKPOKINH M IUIardoKiIa3, MHOTO
kBapua. [IpucyTCTBYIOT OMOTHT M MYCKOBHT, HHOTAAa aM(UOOIIbI, TUPOKCEHBI,
rpanatel. CocTaB THEWCOB OJIM30K K MHHEPaIbHOMY COCTaBy T'DaHHTOB,
OTJINYASICh OT MOCJIEIHEr0 OPUEHTUPOBAHHON I'HEMCOBOI TEKCTYPOH.

CyIecTBeHHO HWHBIE TOPOABI  00pasyloTcs TpH  MeTaMopduMe
NeCYaHUKOB. KBapmeBele TECUaHWKM C KPEMHHCTBIM IEMEHTOM IpH
MetamopdusmMe mpeBpamarTcs B Keapyumol. OHN COCTOAT ILIETHKOM U3
KBapua, oOpa3yIoIlero HENpaBWIbHBIE 3€pHA, KOTOPHIE WHOTA MOYTH
HEPa3NMIUMBl (CIMBHBIE KBapUUTHI). JTO KpENKHE MAaCCHUBHBIC ITOPOJIEL,
HEPEAKO C PaKOBUCTBHIM 6J'IeCTSIIlII/IM HU3JIOMOM; HHOT'Ja B HHUX Ha6J’IIOL[aeTCH
CllaHlieBaTasd TCKCTYypa. KBapueBme INEeCYHaHUKU C TJIMHHUCTBIM ILIEMCHTOM
peo0pasyloTCs B C1I00AHO-K6APYUMO6ble CIAHYbI, C TOHKUMH MIPOCIOHKaMu
CIIOABI TIO CIAHLEBATOCTH. APKO30BbIE MECYAHUKH, OOrartble 3epHaMH
MOJIEBOTO WINAaTa, NePEeXOAsT CHavyaja B KBApPIMTOBUJHBIC NECYaHHKH, a TPH
BBICOKOI cTerneHn Meramopdu3Mma - B MaparHeicel, OoTiaMYarouiuecs Oojee
PaBHOMEPHOH 36pHUCTOCTBIO M MOBBIIIEHHBIM COAEPKaHUEM KBapIa.

W3BeCcTHSKN TIpH TEPEKPHUCTAIUIM3AINN TIEPeXotsIT B mpamopsi. OHN
COCTOSIT W3 KaJbIUTa W JOJIOMHUTA, WMEIOT TPAHOOJIACTOBYIO CTPYKTYpY H
O0OBIYHO MacCCHBHYIO, HEPEIKO PacIUIBIBYATYIO IOJOCYATyIO TEKCTYypy. Peako
HaOJII0aeTCs CIaHIIEBATOCTb.

KpeMHucTBIE TOPOBI (OTIOKH, SIIIMbI) TIPEOOPa3yIoTCsl B MEJIKO3EPHHUCTHIE
Keéapyumpl, OTINYAIOIIMECS KpaiHe paBHOMEpPHOH ci1ab0o pa3iIn4yuMoin
3€pPHUCTOCTBIO.

IIpucraBka «mapa-» npudapJisieTcss K HA3BaHHI0 MeTaMOP(HYECKHX MOPO/, ecJTH OHH 00pPa30BaTNCH
M3 0CaJJ0YHBIX MOPOJ, 2 MPHCTABKA OPTO-» - €CJIH U3 MArMATHYECKHX MOPOJ.

B pesynbrate MmeramopduimMa KHUCIBIX U CPETHUX MarMaTu4ecKuX IOpo[
(TpaHUTOB, TUOPUTOB U JIp.) 00OPA3YIOTCS OPMOZHEHCbL Y C/1I00AHbIE CTIAHY L.

VYIIbTpaOCHOBHBIE TOPOJBI (JIYHHUTBI, MEPUAOTUTHI) MPeodpasyroTcs B
amgubonumel, 3meesuKku (cepneHmuHUmMB) U MATLKOGHIE CAAHUDL.
AMOGUOOIUTEI - MACCHBHBIC KPETIKHUE MTOPOJIBI CIAHIIEBATON YT BOJIOKHHUCTOU
TEKCTYPBHI, OT TEMHO-3€JICHOTO JIO YePHOTO IBETOB. OHU COCTOST U3 POTOBOM
OOMaHKM W IUIaTHOKJa3a. 3MECBHKH COCTOST U3 CEPIICHTHHA C IPUMECHIO
MarHeTUTa W XJIOPUTA, 00Pa3yIoNINX TEMHO - 3€JICHYI Maccy C IeCTPBIMH
IIITHAMUA. TaJ'[I)KOBBIe CJIaHIIBI - DOTO MCJIKO- HWJIN cpe;[Heqemyl?maTHe
CIIAaHIICBATBIC TOPOJABI CBETJIO-3CJICHOIO I[BETA C MICIKOBHCTBIM KM
[epJaMyTPOBBIM  OJIECKOM, COCTOSIIME W3 TajlibKa, a TaKKe XJIOPHTa,
AKTUHOJIHUTA U HeKOTOpI:-IX }IpyFI/IX MI/IHepaJ'IOB.

79



Ioponmer kiacca auUHaAMOMeTaMOp(H3Ma BO3HHKAKOT TMOJ JeiCTBHEM
TEKTOHUYECKOT'O IaBJICHUS - 3TO TCKTOHHYCCKIE OPEKYMH U MUJIOHUTEI.

Texmonuueckue 6pexuuu 0Opa30BaHBl YIIOBATEIMU WM JIMH30BUIHBIMA
o0JoMKaMH pa3apoOIeHHBIX TEPBUYHBIX IOPOA CaMOW pa3sHOH BEIWYHHEL,
CIIEMEHTHPOBAHHBIMH MEJKOPA3IpOOJICHHBIM MaTEepHUaIOM TeX ke mopo. s
HUX XapaKTePHO OTCYTCTBHE CIOMCTOCTH H 0JHOOOpa3me cocTaBa 00JIOMKOB.

Munonumul IpeCTABISAIOT co0OH  TOPOIBI, COCTOSIITUE u3
MEJIKOIIEPETepTOro MaTeprata MepBUYHBIX MOpo. TeKcTypa uX cliaHIeBaTas
TOHKOIUTACTHYHAS, HEPEIKO OYKOBas.

IMopomer  kiacca  KOHTakToBOro  Meramopdusma.  KoHTakToBBIi
MeTamopduzm BBIpaXKaeTCs MPEUMYIICCTBEHHO B WHTCHCUBHOU
MEepPEeKpUCTAIUIM3alMM  TOPOJ, MPOTEKaroled TMoJA JeWCTBHEM BBICOKOH
TeMIepaTypbl 6e3 3aMEeTHOTr0 yJacTHs JaBieHus. [1oaToMy /1 BO3HUKAIOIIKUX
B XOJl¢ ITOTO Mpollecca MOPOA, HOCSAIIMX HA3BaHUE PO20BUKOE, TUIIMUHO
OTCYTCTBHE CIIAHIIEBATHIX W BOOOIE OPHEHTHPOBAHHBIX TEKCTYp. Porosukw -
OYCHb KPETKHE MEIKO3EPHUCTHIC MOPOIBI MAaCCHBHOW TEKCTYPHI, B KOTOPBIX
HMHOTZIa BCTPEUYAIOTCS KPYITHBIE KPUCTAIUTBI OTACIBHBIX MHHEpasoB. [lecyano-
TJIMHUCTBIC TIOPOIBI MEPEXOAAT B OUOMUMOBblE PO206UKH, COCTOSIINE W3
KBapIa W OHOTHTA, TakKe IIOJIEBOTO INTIaTa, MAarHeTHTa, TpaHaTa M [Ip.
OCHOBHBIE W CpEIHHE TMOPOIBl HAa KOHTAaKTe C TPAHUTHBIMH HHTPY3HIMH
mpeoOpa3yloTcsi B am@udonosvle pozoeuxu, CIOKCHHbIC aM(pUOOIOM W
larnokia3oM. KapOoHaTHble TOpOJBI NPEBPAILAIOTCS B  U36ECHIKOGO-
cunukammuple pozoeuxku. OHU conep)KaT TpaHaT, IHPOKCEH, IUIarMOKIIa3.
Takxe MOTYT MIEPEXOIUTh U B MPAMOpPbI, €CIIH MeTaMop(u3M mpoTekaer 6e3
MpUBHOCA  BemlecTBa. I[BeT  pPOTOBHKOB  OMpEACIACTCS  OKpPAcKoOn
TOCIIOJACTBYIOIIUX MHHEPAJIOB. O6BI‘-IHO OHHM CCPbIC, YCPHBLIC WJIIN TEMHO-
3eJICHEIC.
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14.3. CIIMCOK METAMOP®UYECKUX [TOPO/

JJIs1 OITPEAEJIEHU A
1.T nuHHUCTHIN claHel 8. Xnopur-cepHIMTOBEII ClIaHel]
2. Ounnur 9. TanpKOBEIN ClTaHEL]
3. CaronsaHoO# ciaHel; 10. XitopuTOBBIH ClIaHell
4. I'neiic (maparneiic u oprorueiic) 11. Ampudomut
5. KBapuut 12.PoroBuk
6. Mpamop 13. Cxapn
7. 3MeeBUK 14.4, METOAUWKA OITPEAEJIEHUA

METAMOP®UYECKUX ITIOPO/]

OmpeneneHue  MeTaMOpGHUYECKHX IOPOA  ClIeAyeT HauMHATh C
YCTaHOBJICHUS! WX MHHEPAIBHOIO COCTaBa. BTOPBIM BaKHBIM MNPU3HAKOM
SIBJISIETCSI TEKCTypa, 3aTeM CTPyKTypa M 1BeT. J[j1a ompeneneHus 3THX HOpo.
HeoOxoaMMoO  mojb3oBatbesi  Tabmuned  10.  Ilpm  wccienoBanuu
MeTaMOp(QUYECKHUX MOPOJ HY)KHO CTPEMHTHCSl YCTAHOBHUTH, YTO HPEICTaBIIsIA
co0oif ropHas mopoma n0 MeTamopdm3Ma M Kakue (PaKTOphl 00yCIOBHIN
MeTaMop(hu3M.

14.5. TIOPAAOK OIIMCAHNA METAMOP®UYECKUX ITOPO

OnrcaHue MPOBOAUTCS IO TAKOMY XK€ IDIaHYy, YTO M ISl MarMaTHYeCKUX
MTOPOJI: Ha3BaHUE MOPOJIBL, IIBET, CTPYKTYPa, TEKCTypa, MAUHEPAIbHEIH COCTAaB,
KBl M TPOXIWIKA MHHEPAIOB B TMOPOJE, IOCTOPOHHHE BKIIOUCHHUS U
BKparuleHus. 3aKaHYMBAeTCs ONHMCAHHE HAa3BAaHHEM WCXOTHOH IOpOABI W
TUTIOM MeTaMopdu3Ma, TIpH KOTOPOM OBLIa TIpeoOpa3oBaHa UCXOJHAS OPOIa
M TEHETUYECKUM Kiacc.

14.6. KOHTPOJIBHBIE BOITPOCHI
[ousTre 0 Metamopduzme. PakTopsl MeTaMOphU3Ma.
O6pazoBanue MeTaMOP(UUIECKUX TOPO]] PETHOHATIBHOIO KJIacca.
O06pa3oBaHre MeTaMOPPHUUECKUX TTOPOJ KOHTAKTOBOTO Ki1acca.
O0pa3oBaHue MOPOJI AMHAMOMETAMOP()HUIECKOTO KIlacca.
MeTaMop(hu3M 0CaTOUHBIX TOPHBIX TTOPOJ.
MeTamop(hu3M MarMaTHYECKUX TOPHBIX MTOPOJI.
Munepaisl MeTaMOp(HUIECKUX TOPHBIX TIOPOJ.
OTnuauTeNpHBIE TPU3HAKH METaMOP(QHUIECKIX TOPHBIX MTOPO/T.
CTpyKTypHl 1 TEKCTYPHI METaMOP(HUECKIX TOPHBIX ITOPOT.
10 Omnpenenenne 006pa3oB MeTaMOPPUIESCKUX TOPHBIX TTOPOI.

N~ WNE
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Tabmmua 10. Baxneimune MeraMophHIeCKHe TOPOIbI

Haspanue CrtpykTypa Texcrypa MuHepaJbHblii cOCTaB Ipumeuanus
NOpO/ibI
CiMBuCTbI 'panoGaacrosasi, MaccugHas, c1a00|[ IMHACTBIE YACTUIbI, KBAPI, XJIOPUT,  |YIUIOTHEHHAs 00€3BOKEHHAsI TEMHAs MOPOJA,
caanen MHKPOKPHCTALIHYECKast paccIaHnOBaHHAs /110712, YIJIMCTBIE YaCTHIBI TBep/Jas, HHOIZIA ¢ MPOKWIKAMH KBapua
Duant Tenuno6acTosas CnanueBarast (CepHIHUT, XJIOPHT, KBapL
MHKpoYemyiiuaTas [PazHooKpalIeHHas! IOPO/IA ¢ IEJIKOBUCTHIM 0J1eCKOM
Coiroasinoii VlemnxodracToBas Cnannesatas BHOTHT, MyCKOBHT, KBapl, HHOTI1a (O0uIbHOE KOJHYECTBO CJII0AbI, 4ACTO C
ci1anen rpaduT, rpaHaT, AMCTEH BKJIIOYEHHSIMH PeIKHX MHHEPAIOB
XJ10pHTOBBIH JIenuaob6aacToBas (CnaHueBaTas, XJ10pHuT, CI110]a, KBapIl
CTaHen roitaaTas TemHo-3e/1eHasi, cepoOBaTO-3e/IeHasi MOPO/ia C MaTOBOH
LIePOX0BAaTOIi NOBEPXHOCTHIO. XVIOPHUT B COYETAHUH C
CepHLIMTOM NPHOOPETAET EJIKOBHCTHIN OTJIHB
[neiic ['panodaacroBas [HeiicoBasi, KBapn, kaaneBbIii M0/1eBOii mmar, (Cepast m1iIn Kp s1 IOPO/A ¢ XOpP
MaccHBHas 6HOTHT, MyCKOBHT, THPOKCEH, POTOBAsi  |OPHEHTHPOBAHHBIMH TeMHBIMH MHHEPAIAMU
oOMaHKa
KBapuut I'panob.aacToBas MaccuBHas KBapu PazHookpameHHasl, fJecTsIas Ha M3JI0Me Mopoaa
Mpamop I'panobaacrosas MaccuBHasi, cnafoKambuut, 1ooMuT, MpiMech rpaguTa  [PaznookpauleHHasi 3epHUCTast TOPOJA,
paccaaHIoOBaHHAs B3a iictByer ¢ HCI
AmpuGoanT ['panodaacrosasi, g u0p 0 (Maccusuas, Temuo-3e/1eHast 10 YePHOIi MOPO/IA € MPOKUIKAMHU
6s1acToBast cianueBaTas Poropasi 00MaHKa, CpeIHMii INIArMOKJIa3 _[KBapua
3meeBuK lemnxodracrosas, ¢ n6p 0 |Maccusnas, (CeprieHTHH, MATHETUT, XPOMHT 3esieHoBaTO-UepHAs NOPO/A C OJIECTAIMMH
0s1acToBasi c1anueBaTas SMajIeBbIMHU MOBEPXHOCTAMH
TanbKOBbIi IenunobaacroBast CrianueBarast Tanbk, KBapu (CBeTJ10-3e/1€HAsI IOPO/IA, ;KUPHAS HA OLLYNb
c1anen
PoroBux Fpauoﬁnac‘mnaﬂ MaccuBHast KBapu, noJjieBble IMAaThI, aMll)PlﬁOJ'lbl " Tlopoasbl ceporo, TeMHO-CEPOro U 4YepHOro BeTa
NUPOKCeHbI
Cxapn Cpanodaacropas, ot Meaxko- [MaccusHasi, ['paHaT, NUPOKCEeH, IVIArHOKJIa3, JIHA0T, (MarHe3najabHbli CKAPH OTJIHYeH MHHEPAIbHBIM
10 KpymHO- GecniopsiiouHast, KapOOHAT, pyJAHble MHHEPAJIbI, cocTaBoM. M3BeCTKOBBIIi CKAPH OTJIHYEH OTCYTCTBHEM
noJiocyaTast AKTHHOJIUT c10HCTOCTH

KpHCTAIHYeCKOii, YacTo
HepaBHOMEpPHO3ePHHCTAs




YACTDH IV.TEOJIOI'MYECKHUE KAPTHBI U
PA3PE3bI

15. THUIIbI 1 MACIITABBI TEOJIOTMYECKUX KAPT

Teonocuueckasn kapma  sBusercs rpaduyeckuMm  n300pakeHHEM — Ha
Tornorpauyeckoil Kapre B ONpPEeICHHOM MacuiTabe reoIOrMYecKOro CTPOSHHS
Kakoro-nmmbo y4actka 3eMHOM Kopbl. OHa TO3BOJSET MOHATH HE TOJBKO
re0JIOTHYECKOE  YCTPOMCTBO 3E€MHOM  IOBEPXHOCTH M BEpPXHEH 4YacTH
TEOJIOTHYECKOT0  pa3pe3a 3€MHOM KOpBl, HO M NPEACTaBUTH HCTOPHIO
TE0JIOTHYECKOTO Pa3BUTHSI TEPPUTOPHUH, TIOHATH OCHOBHBIE 3aKOHOMEPHOCTH
pacnpocTpaHeHUsI Ha Hel MOJIe3HBIX UCKOIAEMBbIX.

B 3aBHCHMOCTH OT TOr0, KAKHE Te0JIOTHUECKHEe 0COOEHHOCTH XOTST OTPA3UTh,
TEOJIOTHYECKUE KAPThI ACIATCS HA PSLI TUTIOB.

Kapmuvt  nonesmnvix  uckonaemplx  H300paXaOT  PAaCHpPOCTPaHEHHE
MHHEPAIBLHOTO  CBIPhS, COJEPXKALICTOCsT B TOPHBIX IMOPOJAX, ClArarolinX
TEPPUTOPHIO.

Ilempozpaghuueckue u numonozuueckue Kapnpl OTPAKAIOT COCTAB TOPHBIX
MopoJa, X rCHETUYCCKUC THUIIBI.

Texmonuyeckue Kapmpl TOKA3bIBAIOT OCHOBHBIC CTPYKTYPHBIE JJIEMEHTHI
3eMHOI KOPBI, YCJIOBUS 3aJIeraHusl TOPHBIX MOPOJ, UX AedopMannu, 0cOOEHHOCTH
TEKTOHUYECKOI'0 Pa3BUTHUS TEPPUTOPUH.

Teomopghonozuueckue kapmer n300paXKAIOT OCHOBHBIE DJIEMEHTHI pelibeda
3eMHOI TIOBEPXHOCTH, UX T€HE3UC U BpeMsi 00pa30BaHUs, CBS3b C FE0JIOTHYECKOM
UCTOpHEH pa3BUTHUSI TEPPUTOPHUH.

Tuopozeonozuueckue Kapmol XapakTepU3YIOT PACIPOCTPAHEHUE U YCIIOBHS
3ajeraHus moj3eMHbIXx  BoJ. OHM  mojpasmensioTcs  Ha - emie  Oolee
CIHEUUATM3UPOBAHHBIE KapThl, OTPAKAMOIIME T€ WIA HWHbIE OCOOCHHOCTH
ruapochepsl, - THAPOXUMHIECKUE KAPThl MUHEPABLHBIX M TEPMAJIBHBIX BOJ H T.I1.

DKonozo-zeonozuueckue  Kaptbl  OTOOPAXKAIOT — HKOJOTO-TEOIOTHIECKYIO
00CTaHOBKY, JArOIIyI0 000OIIEHHOE M300pakeHHe Ha TOMOrpaUUecKOil OCHOBE
COCTOSIHHSI KOMIIOHEHTOB JINTOC(EPHI, OTPAKAIOIIMX €€ IKOJIOrHIecKre ()yHKIUH.

B kypce o0miel Teojorui Mbl UMEeM JIeI0 C COOCTBEHHO T'€O0JOTHUECKHMHU
KapTaMHu, IIpU aHaJIU3€ U COCTABJICHMU KOTOPBIX JOJDKHBI YYUTBIBATHCA
HEKOTOpBIe ycIOBHOCTH. Jleno B ToMm, uro Oonee 90% MOBEpXHOCTH CYyIIH
IMOKPBITO TMOPOJaAMU YETBEPTHUYHOTO BO3pacTa, MPCACTABICHHBIMU PA3JIMIHOTO
pola KOHTHHEHTAJIbHBIMH OOPa30BAHUSIMU:  AJUTFOBHAIBHBIMH, O3CpPHBIMHU,
JICITFOBHAIEHBIMHE, DJIFOBHAIBHBIMH, 30JIOBBIMH, JEIHUKOBBIMH U 1p. [losTOMmy,
eciu (POPMAbHO CIIEI0BATh
NPUBEJICHHOMY BBIIIE OINPEACICHHIO TEOJOTMYEeCKOW KapThl KAaK KapTHHBI
pacmpoCTpaHEeHUs] TOPHBIX MOPOJ HA MOBEPXHOCTH, TO HA KapTe JOJDKHBI OBbITh
MOKA3aHbl MMOYTH MOBCEMECTHO MOPOJbI YETBEPTUYHOIO BO3pacta, a OoJjee
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JpEBHHE TOJIIM - JHIIb B BHAE HEOONBIINX YJaCTKOB, OOHAKAIOMIMXCSA HM3-TI0J
HHUX. MeXIy TeM UMEHHO JJOYEeTBEPTHUHBIC, T.€. «KOPEHHBIE», IIOPOIB BMEIIAIOT
OCHOBHYIO 4acTh IIOJIE3HBIX HMCKONAEMbIX, W IIO3TOMY T€OJOTWYecKas KapTa ¢
M300paKEHUEM CTPOCHUSI TOJBKO MOPOJ YETBEPTHYHOTO Bo3pacTta Oblia Obl
Manonosie3Ho. C Apyrodl CTOPOHBI, IOKPOB UETBEPTUUHBIX OTJIOKCHHH TaKxke
HEepeAKO 3aKIIF0YaeT M0JIe3HbIe HCKOIIaeMEbIe, HampuMmep,  CTPOUTENIBHBIC
MaTepuabl, POCCHITHbIE

MECTOPOXKJCHUS 30JI0Ta, 0JI0Ba U T.A. [ Toro 4roObl BBINTH U3 BO3HUKILIETO
3aTpyIHEHUs, OOBIYHO COOCTBEHHO TI'EOJIOTHYECKO KapTOW NPHHSATO HAa3bIBaTh
TaKyl0, Ha KOTOpPOH yHaJlleH IOKPOB YETBEPTHYHBIX KOHTHHEHTAIBHBIX
omnoxkeHnil. OH COXpaHAETCS JHIIb TaM, I'7le HEBO3MOXHO yCTAHOBHTH CTPOCHHE
KOPEHHBIX TTOPO/] MOJ] YETBEPTHIHBIMU OTIOXKEHHUAMH, WM B TEX CIIydasx, KOT/a
MOCJICIHME  3aK/IIOYAIOT IOJIE3HbIE HCKOMaeMble JMO0 HMEIT MOPCKOe
MPOUCXOXICHHE. B 3THX ciydasx CTpOSATCS Kapnibl YemeepmuuHblX OTIOKCHUI.

Kpome TOTO, MpH COCTaBIEHHM TEOJOTHYECKON KapThl HEOOXOJMMO HMETh
TornorpaguIecKyto 0CHOBY (KapTy) M300pakaeMoll TEpPUTOPHU U CETh CKBAXUH,
KOTOpble  JAlOT HaM  IPeACTaBI€HHE O  MOIIHOCTH, BO3pacTe U
MOCJIEIOBATEIEHOCTH 3aJIeTaHUs TOPHBIX MTOPO/I.

Macwimaé kapmer OOYCIOBJIEH €€ LEJNEBBIMH 3aJadyaMH W pa3Mepamu
wiomaau, u3obpaxkaemord Ha He#. [lo macimradaM KapThl HOJPA3ICIIAIOTCS
CIICYIOIIMM 00pa3oM.

Menkomacumaédnwvie reonoruueckue kaptel - 1:500000 u Menpue - marT
MPE/ICTaBICHUE O T€0JIOTNYECKOM CTPOCHUH PErHOHA, TOCYAapcTBa, MaTepuKa.

Cpeonemacummadnvie reonorndeckue kaptel - 1:200000 m 1:100000 -
OTPaXKalOT OCHOBHBIE YEPTHI T'€OJIOTHYECKOTO CTPOSHMS TEPPUTOPHH, JAlOT €e
MPOTHO3HYIO OIIEHKY B OTHOIICHNH ITOJIE3HBIX HCKOTIAEMBIX.

Kpynnomacwmaénuste reonorndeckue kaptel - 1:50000 - 1:25000 - cmyxat
qg  Oojee MOXPOOHOTO OCBEIIEHHS TEOJOTHYECKOTO CTPOCHMS paloHa,
MEePCIEeKTUBHOTO HAa OOHapy)KEHHE MECTOPOKACHUI TONE3HBIX HCKOMAEMBIX U
MpeIHAa3HaYeHHOTO I CTPOUTENILCTBA U JIP.

/lemansnuie Teonorudeckue kaptsl - 1:10000 u kpymHee - MO3BOJSIOT pemaTh
BONPOCHI, CBS3aHHBIE C 3aKOHOMEPHOCTSIMH  pa3MEIIEHHS  BBISABICHHBIX
MECTOPOXKICHUH TOJIE3HBIX HCKOMAEMBIX, PYAHBIX 3aJEXKeH, ¢ MOCUETOM 3aracoB
TIOJIE3HBIX UCKOIIAEMBIX H JIP.

16. HIKAJIA TEOXPOHOJIOI'MYECKUX U
CTPATUIPA®UYECKUX TTOPA3JIEJIEHUIA

B oCHOBYy cCOCTaBIE€HHsA TE€ONOTMYECKHX KapT TIIOJIOKEHBI JIMTOJIOrO-
cTpaturpadpu4eckuii M CTPYKTYpHBIH  NPUHOMIBEL ~ ['OpHBIE  TOPOIBI
paccMaTpUBalOTCA € Yy4€TOM UX COCTaBa, YCIOBMH M BPEMEHU BO3HUKHOBEHUS,
HOCJIEYOLIero npeodpa3oBanusi. IIpi COCTaBICHUH T€OJOTMYECKUX KapT, T.C.
IpH  TEOJOTHYECKOM  KapTHPOBAaHWM, HEOOXOOMMO  3HAThb  BO3PACTHYIO
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MOCJIEI0BATENFHOCTD MOPOJ, YIaCTBYIOIINX B CTPOCHUH paiioHa. B cBs3u ¢ aTIM
mepBooUepeHas 3ajada - OMNPENENICHHE OTHOCHTEIBHOTO M a0CONIIOTHOTO
BO3pacTa FOPHBIX MOPOJI.

OmmuocumenvHblil 603pacm JaeT TPEACTaBICHHE O TOM, Kakue MOPOABI
00pa3oBaMCh paHbIlle, a Kakue Io31Hee Oe3 OIEHKU IPOJOJDKUTEIBHOCTH
BPEMEHH, MPOILE/IIEro C MOMEHTa X BO3HUKHOBeHMs. Hanbonee nmpuMeHUMbIMU
Memooamu onpedeneHuss OMHOCUMENbHO20 03pPACHA TOPHBIX TIOPOJ ABISIOTCA
cTparturpaduuecKuii, neTporpaguyecKkuii, NaJeoHTOJOTHIECKUIl U B TOCIIEIHHIE
JECATHIICTHS - TTaJICOMarHUTHBI.

Cmpamuzpaguueckuit (0T maTHHCKOTO Stratum - cioi) MeToJI 3aKITI0YaeTCs
B YCTAHOBJICHHH IIOCJIEIOBATEIbHOCTH HAIUIACTOBAHUS CJIOEB TOPHBIX IOPOZ,
ciararouux pailoH. MeTtonq ocHoBaH Ha npaBwie, kotopoe B XVII B.
chopmynupoBan garckuii Harypanuct H. CteHo: KaKIbIN
BBIIIEIEKAIINH CIIOH MOJIOJKE HIDKEJeKamero (MPUHINI IOCIEA0BATEIFHOCTH
HAIUTaCTOBAaHWSA). OTO TPAaBWIO CHPABEUIMBO JIMIIb Ui HEHAPYIICHHOTO
(TIepBUYHOIO) 3ajJieraHusl CJIOCB TOPHBIX MOPOJ, CPOPMHUPOBABIIETOCS B MPOIIECCE
ocankoHakorieHus. Crpaturpaduueckuii METOJ ONpEeeTICHUS] OTHOCHTEIHLHOTO
BO3pacTa TOPHBIX MOPOJ HENPUMEHUM B palloHaX, TJe MEePBUYHOE 3aJIeTaHue
CJIOEB UBMECHCHO NMOCJICAYIOIUMHU TCKTOHUYCCKUMU IBUKCHUSIMMU.

Ilempozpaguueckuii (IUTONIOTUYECKUH) METOJ OCHOBAaH Ha CpaBHEHUHU
TOPHBIX MOPOA IO UX COCTaBy U cTpoeHH0. OAMHAKOBEIN COCTAaB TOPHBIX HOPOJ,
HaXOMAIIMXCS Ha 3HAYUTEIFHOM pACCTOSHHM APYr OT JApYyra, INPEAroyiaract
OJTHOBpEMEHHOE NX ()OPMUPOBAHHUE, YTO HE BCETJIa BEPHO.

Hanbonee HanexxeH naneonmosiozuueckuit METOJ, OCHOBAaHHBIA Ha
BBIJICTICHUH  CJIOEB, COJEp)KallMX KOMIUICKCHI ~OPraHMYeCKHX  OCTAaTKOB.
OOHapyXeHHe OIMHAKOBBIX MaJCOHTOJOIMYECKUX OCTAaTKOB B IOpoAax Ha
y4JacTKax, 3HAUUTEIbHO yJAJCHHBIX OJUH OT APYIrOro, MO3BOJISET YCTAHOBHUTH HX
OJTHOBO3PACTHOCTh HE3aBHCHUMO OT YCJIOBHH 3aJIeTaHMS CIIOEB M COCTaBa TOPHBIX
OpoJI.

[TaneoHTONMOTHUECKUIT METOJ OIpEeNeHHsI OTHOCHTEIBHOTO BO3pacTa
TOPHBIX MOPOA NPUMEHUM JIMIIb K CIIOUCTBIM OCAAOYHBIM OTJIOXKCHHUAM, B BUAY
OTCYTCTBUA OPraHUYCCKHUX OCTATKOB B MarMaTH4YCCKUX H MeTaMOp(I)I/I‘IeCKI/IX
MOpoJax.

Ilaneomaznumnuolii memod OCHOBaH Ha CIOCOOHOCTH TOPHBIX TIOPOJX
COXpaHATh XapakTep HaMarHMYEHHOCTH TOIO BPEMEHH, B KOTOPOE OHH
00pazoBanuch. MarHuTHOE ToJIe 3eMJIM 4Yepe3 pa3jinuyHble WHTEPBAIbl BPEMEHH
MEHSIET CBOW 3HaK, TO €CTh HCIIBITHIBAET HHBEPCHIO, U CEBEPHBIH MOJTIOC MEHSETCS
MecTtamMu C I0KHBIM. [Ipsmast u oOpaTHash MOJNSPHOCTH, 3aKPEIUISACH B TOPHBIX
nopojax, COCTaBIISIIOT CYIIHOCTb najJeoMarHiTHOTO (MarauTHO-
cTpaTurpauIeckoro) MeToja pacwieHeHHs OTiIokeHud. Crparurpaduyaeckas
KOpPeNSus OTJIOKEHHH OCYIIECTBISIETCS MO (PUKCAllMM B TOPHBIX IOPOAAx
WHTEPBAJIOB MPSAMOi 1 00paTHON HaMarHMYeHHOCTH. [lepBas cTpaTurpadudeckas
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mKaja OblIa YTBEpXKIIeHa B 1881 1. Ha
II MexxgyHapoHOM reofiormgeckoM kKoHrpecce B bomonse (Mtamms).

Abconomustii  @o3pacm - 3TO BO3PACT, BBIPAXCHHBIA B a0CONIOTHBIX
€IMHHULIAX BPEMEHH (THICSYENIeTHSI, MUJUIMOHBI JIET), WM BpeMsi, MpoIleJiee ¢
MOMEHTa BO3HUKHOBEHHSI TOPHOM TOPOJIbI. AOCOIIOTHBIA BO3PACT TOPHBIX MOPOJT
OIpeesseTcs PpaJNuOJIOTHUYECKMMH METOJaMH, OCHOBAaHHBIMHM Ha H3Y4YEHHH
NPUPOJHON PagMOAKTUBHOCTH MHUHEpaioB. HecraOwibHBIE W30TOIBI ypaHa,
TOpHs, Kauus, CTPOHLMS, YIiepoia o00JaJaroT OIPENEICHHOW CKOPOCTHIO
pacmazia, XxapakTepu3yeMoH IeproIoM Tostypacnana. JlaHHas BeTMuMHA U3BECTHA,
U oIlpesiesieHre aOCOMIOTHOTO BO3pacTa MUHEpaia, COIEPKAIIEro paguoaKTHBHEINA
9JIEMEHT, 3aKJIoYaeTcs B TOM, 4YTOOBI HAWTH OTHOLIGHHE MAacchl BHOBB
00pa30BaHHOTO XHMHYECKOTO JJIEeMEHTa K Macceé MAaTepHHCKOTO H30TOIa.
[Inpokoe NpUMEHEHNE Oy YHIH CBHHLIOBO-MU30TOIHBII, KaJIHii-
AprOHOBBIN,  PyOMIOHEBO-CTPOHLMEBBIH W YIJICPOIHBIN METOMPBI,
HO3BOJIIIOIIME ONPENEISITh aOCONIOTHBIM BO3PACT BCEX TI'CHETHYECKUX THIIOB
TOPHBIX MOpoA. Pamuonoruueckue MeTo/pl onpeiesieHuss abCOIITHOTO BO3pacTa
TOPHBIX TOPOJA MOSABHUIWCH B CBA3U C OTKPBLITUCM ABJICHUA PAJUOAKTHBHOCTH.
Pannonoruueckue MeToasl 0COOCHHO BaKHBI JUI JOKeMOpPHUIICKUX 00pa3oBaHUiA,
JIMIIEHHBIX OPraHUYeCKHX OCTAaTKOB. [lepBasi reoxpoHoJiorHYecKas LiKana Oblia
paspabotana B 1938 r. anrnuiickum reojsorom A. X0JIMCOM.

K  HacTosmemMy  BpeMeHH  co3gaHa  ofOmas  cTpaTurpaduveckas
(reoxpoHONOrHYecKast) MKaja, OTpa)karolas HCTOPUIO Pa3BUTHS 36MHOM KOpHL. B
IIKaJle  MPUHATBHl  CJICAYIOLIME BPEMEHHbIE W COOTBETCTBYIOLIME MM
cTpaTurpaduaeckue noapasaeneHus (tTadm. 11).

HauGonee xpymHble cTparturpaduueckue MoapaslieleHis - aKpOTeMBbl -
apxelickas, NpPOTEPO30MCKasi M HEO30HCKas, KOTOPBIM B T€OXPOHOJOTHYECKON
IIKAJIe COOTBETCTBYIOT aKPOHBI Pa3IMYHOM JITUTEIBHOCTH.

Tabmmna 11. I'eoxpoHoOrHYeCcKHe " cTparurpaduyueckue
noaApasACJICHUA
IMonpa3aenenus
T'eoxpoHoOruYecKue CrpaTturpadpuyeckue
(1m0 6pemenu 0Gpa3oBaHus OTJI0KEHHUIT) (1m0 603pacmy oT0xKeHUIR)
AkpoH Axporema
DoH DoHoTema
Opa DOparema
Tlepuon Cucrema
Onoxa Otnen
Bek Spyc
Bpewms 3ona

Apxeiickas W TIPOTepO30HCKas aKpoTeMbl, oxBareBatone mnodtn 80%
BPEMEHH CYIIECTBOBaHMS 3€MIIM, BBIJCISIIOTCS TMOJ OOLMM Ha3BaHHUEM
JIOKEMOpUH.
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B tabnmmax 12, 13 mpuBeeHBI TEOXPOHOIOTHIECKUE H
cTpaturpa)MuecKue IMOApa3AENeHHs, WX WHAEKCH, aOCONIOTHBIM BO3pACT,
YKa3aHO I[BETOBOE 0003HaUEHNE TOPHBIX ITOPOJ COOTBETCTBYIOIIETO BO3pacTa.

Ha3zBanue axpo-, 50HO- U 3paTeM MPOUCXOMAT OT IPEUYECKUX CIIOB: «apXeoc) -
JIPEBHEHILUN; «HpOmepocy - NEPBUYHBINA; «HEO0C» - HOBBIU; «Me30C» - CPEIHUM;
«hanepocy - ABHBIN; «KAIIHOC)» - HOBBIM.

Ha3Banust cucreM M COOTBETCTBYIOIIUX MM IE€PHOAOB JaHbl JHOO IO
Ha3BaHUIO MECTHOCTH, TA€ OTJIOXKEHHS COOTBETCTBYIOILEro BO3pacTa ObLIH
BIIEPBBIE YCTaHOBJIEHHI (TepMcKas - oT [lepmckoit rydoepuun B Poccun), mubo mo
XapaKTepHBIM OCOOEHHOCTSM OTIOXKEHHH (MemoBas), JHO0 IO HApPOIHOCTSM,
HACEJISIBIINM Ty WM MHYIO TEPPUTOPHIO (CHITypHHCKAsl - MO IIEMEHH «CHIYPBI»,
HaceJsBIIEMY Y3IIbC), MO0 IO XapakTepy BHYTPEHHUX IOApa3AeieHul (Tpuac -
TpoiiHOH). UeTBEepTHIHYIO CHCTEMY MMEHYIOT aHTPOIIOTEHOBOH, TaK KaK B 3TOM
BO3PAaCTHOM MHTEpBaje MOSBUIICS YEIOBEK.

CucTeMsl oApa3fensaoTCs Ha ABa UM TPU OTAENa, KOTOPBIM COOTBETCTBYIOT
paHHAA, CpeAHsAA, MO3AHASA 3moxu. OTAensl pa3fensioTcs Ha sSpychl, KOTOpbIE
XapaKTepU3yITCsl MPHCYTCTBUEM OIPENEIICHHBIX BHIOB HCKONaeMoW (ayHsbl,
SPYCHI - HA 30HBI, KOTOPOIl B TEOXPOHOJIOIMYECKOH IIKajIe COOTBETCTBYET BpEMS.

HasBanus sipycoB Jarotcsi o reorpauueckuM Ha3BaHUSIM PAiOHOB, I/ie ATOT
spyc ObLI BbIIENIeH (HanpuMep, KyHTypcKuid, ypumckuid, kazaHckuil u 1p.). 30Ha
0003HauaeTcs 1Mo HanboJee XapakTepHOMY By UCKOIIaeMoil (hayHbl.

87



Tabmuua 12. Crparurpaduueckas (reoXpoHOJIOrHYecKas) mKaia

2016
AKpo- Jomo- JpaTtema/spa Cucrema/nepuoa
Tema/ rema/ J0H (MM TETBHOCTb, MIIH|  (IJIMTEILHOCTD, Otaea/anoxa LBer
aKpoH Jer) MUIH. JIET)
Toouen Q2
YerBepuuHas,
kBaprep Q (1,7-1,8) [[Leiicrouen Qi I'psa3HOKeNTHII
Kaii . MM 6J1eIHOCePhIii
annosouucxaﬂ“, HeorenoBas, neoren [[liinouen N2
KAaUHO30H N Kearbrii
Muouen N1
KZ (65) )
Ouiurouen E3
Tlaseorenonasi, 1 Opaneno
naneoren E Jouen E2 KeATHII
(41) Iasieouen Ei
Bepxuuii K2
MenoBasi, mea K Hicnmii Ki 3enensrit
(70)
Meso3oiickast, Bepxumuii J3
Me3030ii Opckas, 1opa J (55-|Cpeannii J2 Cunmnii
MZ (170) 60) Huxnnii Ji
= Bepxumii T3
= g Tpuacosas, Tpuac, (Cpeanuii T2 DuoseToBbIi
g 2 T(4045)  |Huwwomii Ti
= &
IN =
gz g E . . OpanixeBo
2 2 Iepmckas, nepmb P |[Bepxuuii P3 (TaTapckmii) -
g 2 (50-60) Cpenuuii P2 N
S e . . .| (xmprnuunbIii)
= & (6napmuiicknii) Huoxknuii
g Pi (IIpuypaiabekuii)
Bepxuuii C3
Kamennoyroabnas, |Cpexunii C2 Ceperii
kap6on C (50-60) |Huxunii C1
Bepxuuii D3
[aneosoiickast, Teponckasn, neon D|Cpennuii D2 KopuuneBblii
naneo3oi (50) Huknuii Di
PZ (340-350) Mpxugoabckmii S4
. . Cepo
Cuaypuiickas, |JIynnosckmii S3 .
3eJ1eHblIii
cuayp S (25-30)  |Bensokcexnii S2 (GonoTHbI)
[/Lnannosepuiickumii Si
Bepxuuii O3
OpnoBukckasi, |Cpennnii 02 OHBKOBBIii
opaoBuk O (45-50) |Hwmxnnii Oi
Kemopwmiickas, |Bepxnmii G3
o . Cune
Kkemopwmii G Cpenuuii G2 -
(90-100) Huxnnii Gi

88




AKpo- JpaTtema/dpa Cucrema/Ilepuon
Tema/ Jonorema/ (WIMTENLHOCTD, MJIH. [(LIHTEIBHOCTD, MiIH|OTACH/DM0X2 et
aKpoH J0H J1er) Jer)
o ) ) BEH/ICKAasl, BepxHuii V2
a BeHa V kM Vi
= K v
5 g apaTaBuii i i
e = o
) =4 i
5 go « IOpmaTunmit j i
S =] 8"
=3 o i Cupeneso
%8 Cun Bypssannii benen
RS - - PO30BbIii
g
=
8
g Bepxussa KR2 - -
2 Huxnuss, PRI
=3
(kapeabckas, KR) .
l% ’ Huxusa KRi - -
’8‘ Bepxuss LP3 - -
E é Bepxusisi, AR2 Cpeanss LP2 - -
% % (;1onmiickasi, LP) Huxnsia LPi - - Posonbi
2o Huwxkusas, AR1
< % (caamckasi, SM) - - -
5
Oxkonuanue maodauyvr 12
Bcem  mopapasmeneHusM  cTpaTUrpadMueckoil  IIKajdbl  COOTBETCTBYIOT

T€OJIOTUYECKUEC pPa3pe3bl,

HaJ0: «O3JHCTICPMCKAA d110Xa».
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B KOTOPBIX OTH MOJpa3JeNeHus ObUIM BIIEPBHIC
BbIJIENIeHBl. Takue pa3pesbl ABISIOTCA 3TAJOHHBIMH, THIIMYHBIMU M Ha3BIBAIOTCS
cmpamomunamu. He cienyet cMemuBaTh NoApasaeleHus cTpaTurpaduueckue u
reoxpoHoyiorndeckue. Henb3s TOBOPHUTH «IIOPOJBI MEPMCKOTO IIEpPHOJa», HANO:
«MOpOABI MEPMCKOI cucTeMbl». Henb3si TOBOPUTH «BEpXHEMEPMCKAs 3MO0Xay,




Tabnmma 13. Crpaturpaduyeckas OIKaia IePMCKONH CHCTEMBI

" H] u
B. 0.
- K
. | & =) ~
g = o n |z 1 = u o = |
@ = > A A > & o
= = I ° 2 2 le) = = =
2 15 = & 8: K | S
< K |° K o
11
Hogsas cxema:
MocranoBiaenns MCK. CIIG., 2008. Boin. 38. Crapas cxema:
Tlocranosaenus MCK, 1998. Bein. 30. Pemenne Biopo Yuuduuuposannsie cxeMsl Ypana (1993) u Pycckoii
MCK P® ot 08.04.2005 YuupuuupoBaHHble CXeMbl nauTel (1990)
(1990, 1993)
T T1 Wuackumit - BoXMHHCKHI 251,00 BoxMuHCKHIi - Muackwuii T1T
2 Bsitcknii Bepxn. Bsitcknii BsiTckmii
= Huxn, 2604
g B
5 CpXH. Bepxn.
= Cesepo Cesepo Cesepo
E JBHHCKHH [HyskH. JBHHCKHit JBUHCKH Tarapckuii
265,8
>4
B . k|
SPXH Y payMCKHit 268,0| Ypikymckmii HmxH. kil
>4 X
q Hmxn. o,
;H(J Bepxn. |[ToBokckuii - BepxH. u
;
A [Kazancknit . 270,6) Ka3zancknit
W Hukn. Cokckuii - Hikn.
=] A~
= =
s s
] &
g . - Ll emmunCcKuii Ll emmunCKuii - . 2
a (Y dumcknii) — 272,1] — Y dumckuii a
E - [ConkamcKmii CoankaMcKkuit - E
- Mpenckuii _ Hpenckuii _ - Kynrypexuii
Kynryperkuii - DuINNNoBCKUi DOUINNNOBCKUI -
;,fi - [CapannHckuii 2756 Capanunckuii -
A - Caprunckmii CapruHckmii - ApTHHCKHIT e
ApTHHCKMIi - Hpruncknii Hprunckmii - >4
s
g 1 - BypueBckuii 284,4) Bypuesckuii - Bl
o. CrepauTamak- CrepiuTamak- Al
d - o " R
(Cakmapcknii CKHH CKHH (Cakmapcknii K
- TacTy6ckmii 294,6] Tacty6ckmii -
- I nxanckmii Inxanckmit -
AcceibCKui X0J10{HO- XoJtoxH0- AcceIbCKUI
JIOKCKHIH 299,0| JIOKCKHH
C C3[[Mxeabekmii - - - - - Cxeabekuii C3|IC
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17. YCJIOBHBIE OBO3HAYEHU S HA TEOJIOIT'MYECKUX
KAPTAX

s ykasaHusi coctaBa, BpeMeHH (OPMUPOBAHUSI W YCIOBUI 3ajieraHusi
TOPHBIX TOPOJl HA TEOJIOTHYECKHX KapTaxX MPHUMEHSIOTCS 0codble ycioeHble
3HAKU, KOTOPBIC MOTYT OBITh IIBETOBBIMH, OYKBEHHBIMH, LHU(PPOBBIMH U
HAHOCSATCSI B BUJIE PA3JIUYHBIX IITPUXOB.

I[eemosble 3naKu TPUMCHSIOTCS Il 0003HAYCHUS 603DACHIA OCAOOYHBIX
U GYIKAHUYECKUX NOPO0, A TAKKE COCMABA UHMPY3UBHBIX W HOGEHMUX
(HEOTCHOBBIX M YETBEPTUYHBIX) @YIKAHuueckux nopood. Kaxnas cucrema
0003HAYaeTCsl OMpE/CICHHBIM [BETOM M OYKBEHHbIM HWHEKCOM. boree
JIpobHble  moapasaeieHuss  (OTAEN,  SIPYC)  3aKpAIIUBAIOT  [[BETOM
COOTBETCTBYIOIICH CHCTEMBL: 0oJiee IPEBHKUE MOAPA3CICHUS UMEIOT TEMHBIH
TOH COOTBETCTBYIOIIETrO IBETa, a 00lice MOJOABIC - CBETJIBIA TOH TOTO XKe
nBera. Hampumep, OTIOXKEHHS HIDKHETO OT/AEAa MEJIOBOH  CHCTEMBI
3aKpAIlMBAIOTCS 3CJICHBIM IBETOM, a BEPXHETO OT/CNIa MEJIOBOH CHUCTEMBI -
0oJiee CBETJIBIM TOHOM 3€JICHOTO 1BeTa. HTEeHCUBHOCTh PACKPACKHU IPEBHUX
MOJpAa3CICHU MOJOMPAarOT TakK, 4dYTOOBI HAa KapTe JIETKO YHTAJIach
Tomorpaduueckas  OCHOBa. Packpacka MarMaTHYeCKHX  IOpOJ  Ha
TCOJIOTUYECKUX KapTax BBITJLLAUT CIACAYIOIIUM 00pa3om (Tadi. 14).

Tabauna 14. IseToBbie 0003HAYEHHUS MATMATHYECKUX TOPHBIX HOPOJ,

Ilopoast Cocras Ber

Kucnele KpacHbrit

[lenounsle KpacHoBaTo-0opaHKeBbIi
MHTpy3UBHBIC Cpennue 3eneHbld

OCHOBHBIE Cunuii

Y NbTpaoCHOBHBIE DuonetoBslii
UeTBepTHUYHbBIE Kucnele OpanxeBblil
b dy3uBHBIE OCHOBHBIE U CpeTHHE Spxo-3eneHbli

Bykeennvimu u  yugposvimu  0603nauenusmu (AHACKCAMH)
YKa3bIBAeTCsI BO3PACT, JJISl HHTPY3UBHBIX M MOJIOABIX BYJKAHUYECKUX ITOPOJ -
TaKKe COCTaB, a JJIS 0CaJOYHBIX FOPHBIX MOPOJ - TCHE3HC.

B cocTaBieHUH UHIEKCOB CYLIECTBYIOT ONPE/ICICHHbIE TPAaBUIIA.

Bnauanme craBuTCs JJATUHU3UPOBAHHOEC Ha3BaHUC CUCTEMBI B BHAC
3arjJaBHOW WJIM 3arjlaBHOM W cTpouHOU OykB (mepBbIX OykB cioBa). Otaen
obo3Hauaercs apaOCkoil HU(pPOH, IMOMENEHHOW clpaBa BHHM3Y y HHIEKCA
cucteMsl. Jlajee ciemyeT WHAEKC Apyca, 0003HaueHHBIN apabckoil nmdppoit
WIA COCTAaBICHHBIM W3 OIHONH WIM JBYX HA4YaJbHBIX CTPOYHBIX OYKB
JIATUHU3UPOBAHHOT'O Ha3BaHMUS sIpyca.

Hwxe npuBeseH npumep 3aricu:
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Unaexc WHaexe

:HCTCMM\ C n yE

Hrnexc / Unnekc spyca
oTaena HOPOJ CTABUTCS UHIEKC

J1s yKa3aHUs ~ BO3PACTA mar mainavunna

Bo3pacra, Harpumep PCj; - BepxHeKaMeHHOYToJIbHbIe 0a3aibThl (Tabm. 15).

Ta6m/1ua 15. bykBeHHbBIE 0003HAYEHUST MArMATHYECKHIX TOPHBIX TOPOJ

Iloponsbl | OGo3HaueHHus | Ha3sBanus 6ykB

WuTjpy3uBHEIE

["paHuTHI Y ["amMma mastas

HOPUTHI 5 eJbTa MaJiast
CHeHUTHI Kcu mamas
a66po V Hu manas
TTUpOKCEHUTBI, IEPUIOTHUTHI, TYHUTHI a Curma manas
HedenrHOBbIC CHEHUTHI S DIICHUIIOH MaJIbIi
[Topobl TpaHUTHOTO COCTaBa, r ["amma GosbImas
HepacuIeHeHHbIe
OCHOBHBIE U CPEHHE TIOPOJIBL, N Hu Gonporoe
HepacuIeHeHHbIe
HepacuieHeHHbIE YIbTPAOCHOBHBIC E Curma Gosbiias
OPOJIBI

Db d|)y3uBHBIE

ProTUTH X JIsiMOa Manast
KBapiiesbie mophupsl Xn' JIssmMOa ¥ Ty MaJiasi IpUM
TpaxuTbl T Tay manas
AHJIE3UTEI a Anbha Manas
AHJIE3UTOBBIE TOP(OUPHUTEI a' AJba Manast mpum
bazanbTel B bera manas
/Iraba3bl B bera Manas npum

Jna obo3nauenun 2ene3uca 0CA0OUHBLIX 20PHBIX NOPOO TIPUMEHSIOT
CTPOYHBIE JIATUHCKUE OYKBBI: M - Mopckue, f - ¢uroBHorisiunansusie, g -
JICTHUKOBBIE, & - aJUTIOBUAJIbHBIE, O - IEIIOBUAIIbHBIC - U JPyrHe 00pa3oBaHusI.

Korna HE0OX0IMMO OTPa3HUTh MPUCYTCTBUE B OJHOM CTPATUTPAPUICCKOM
MO/IPA3/IIICHNH ABYX CUCTEM, OT/AEIIOB, IPYCOB, UCTIONB3YIOT 3HAKH «+» U «-»

(THpe): «+» cTaBUTCA B TOM Cilydae, KoTaa
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OOBEMUHAIOTCS TOJNHOCTRIO JBa coceanux moxapasneieHus (C+P); «-»
(Tupe) - Koraa 0OBEAUHSIOTCS YacTH cucteM (Jz-S).

IlImpuxosvle ycroeuvle 3HaKu TPUMEHSIOTCS Ha CTPATUrPadUUCCKUX
KOJIOHKaX, TEOJIOTHYCCKHUX Pa3pe3ax U KapTax 6 YepHo-0e/10M UCHOJIHeHUU
(puc. 8) wim 6 Oonoaunenuu K Opyzum 0003HAYeHUsAM OOBIYHO TPHU

ACTaJIbHOM KapTUPOBAHUU.

Puc. 8. YcnoBHBIe 0003HaYCHUST OCHOBHBIX BHJIOB TOPHBIX TOPOJT

) XX ©
- X---] Ilecuanux
) XX C
I'nmuna
g Aprusuur
7 A
&oo
0
Cﬁ)() l'anbka
1+ Ksapuur
]
e | = | Kasepnos-
HEE N HOCTb
Caroauc-
TOCTh
A " A | Burymn-
HO3HOCTb

= Ma

‘H‘
b4~ P4

Z_

—
)

AneBponut

W3BecTHsK

CyrnmHok

Jonomut

Kamennas
COJIb

Tlecuanmnc
TOCTH

Paccnanmo-
BAaHHOCTDH

Honomuru
3anms

(TOCT 21.302-96)
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zfz
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AHTUApUT

T'nnc

W3BecTkO-
BHCTOCTH
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BaTOCTH
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3UCTOCTh



W3 gpyrux ycnoBHBIX 00O3HaueHWH HEOOXOIUMO 3HATh JIUHUU
2€07102UYeCKUX 2PAHUY: YCMAHOG/IEHHble TEOIOTHYECKAE TPAHMIBI -
CIUIOIIHBIC TOHKUE YEPHBIC JINHWUH; Hpeononazaemsle - IPEPhIBUCTIC JIMHUU
(nyHKTHD); (hayuanvHple TPAHUIBI MEXKAY OIHOBO3PACTHBIMM, HO Pa3HBIMH
10 COCTaBy 00pa30BaHHUSIMU - TOUCUHBII MYHKTHP (JINHHSA).

YToObI TEOJIOrMYECKHE TIPAaHUIBl HE «CIMBAIUCH» C TOPH3OHTAISIMHU
TOIIOOCHOBBI, ITOCJIEIHUE BHIMONHAIOT KOPUUHEBBIM I[BETOM.

18. CJIOUCTOCTDB I'OPHBIX ITOPO/]
18.1. DJIEMEHTGI CJIOA

Cnou (nnacm) - 510 Oonee WIM MeHEe OMHOPOJIHBIH MEPBUYHO
000cOOJICHHBIH 0Ca/IOK (WM 0CajouHas ropHas II0poja), OrPaHUYCHHBIH OT
JPYTHX CJIOEB MOBEPXHOCTSIMH HaciIoeHuUs. OTHOPOJHOCTH CIIOEB MOXKET OBITH
OTpa)keHa B COCTaBe, OKpacKe, CTPYKTYPHBIX M TEKCTYpHBIX IpHU3HAKAX,
MIPUCYTCTBUM OJMHAKOBBIX BKJIIOUEHHUH, oOKameHenocTe. CIOHUCTOCTb
0CaZIkoB, TOPHBIX IIOPOJ] CBHIETEILCTBYET 00 M3MEHEHUH YCJIOBHH
AKKyMyJSIIAd. B 00IOMOYHBIX MOpOJaxX CIOUCTOCTh BOSHHUKAET B PE3YNbTATe
COPTHPOBKH YaCTHI[ NPH H3MEHCHWH SHEPTHH BO3IYIIHOTO WA BOJHOTO
ITOTOKOB.

B  xuMuYeckWX, OpraHOTCHHBIX OCAJKaX CIONCTOCTh  SBIIACTCS
pe3yIbTaTOM H3MEHEHUS JIN0O XMMHUYECKOTO, OPTaHIMYECKOT'O COCTaBa, JTHOO
KOJIMYECTBA TEX WJIM WHBIX IPUMECEH.

OTtcyTcTBHE CJIOUCTOCTHU oOBsICHAETCH, MIPENMYIIECTBEHHO,
CTaOMJIBHOCTBIO PEXKHMMa HAKOIUIEHHs OCaJIKOB. BO3MOXHOCTh COPTHPOBKH
Marepualia MpPaKTHYECKH HCKIIOYaeTCs M IPH BHE3AlIHOM OOpYIIEHHH,
ObICTPOM HAaKOIUICHMM Marepuaja Npu TOpHBIX obBasmax. OTCyTCTByeT
COPTHPOBKA MaTepHalia ¥ B HEKOTOPHIX JISTHUKOBBIX OTIOKECHHUAX.

IloBepxHOCTH, pasrpaHUYMBAIOMIME CJIOM  (TUIACTHI), HA3BIBAIOTCA
nogepxnocmamu Hacioenus (HaIIacToBaHws). JImHWA —mepecedeHUs
MIOBEPXHOCTU HACJIOEHUSI C 36MHOW MOBEPXHOCTBIO HA3BIBACTCS JIUHUEN ee
6bixo0a. Ha reosorndeckoil kapre M300pa)atoTcsl MPOSKINH JIMHUH BBIXOZA
MIOBEPXHOCTH HAIJIACTOBAHMS HAa TOPH30HTAIBHYIO THIOCKOCTH (pHc. 9).

BepxHsisi TOBEPXHOCTb HACJIOEHUS - KPOG/IA CN0s, HUXKHAL - HOOOWEA.
PaccTosiHne Mexay KpoBIell M HOJOMIBOM CIIOS XapaKTepU3yeT €ro
Mowgnocms (ToNmuHy). PasznmuaroT TpM BHAAa MOIIHOCTEH: WCTHHHYIO,
BUANMYI0 ¥ HENoJHylo. Hcmunnaa mouwgpocms - 3TO KpaTdaifiiee
paccTossHHE MEXAy KpoBJed U TonomBoll. Buodumas mownocmu -
paccTosiHhe MEXJy KpOBJIEH M TMOJOIIBOM, OTJIMYHOE OT KpaTdyauiiero.
Henonnaa mowypocms - 3T0 pacCTOSHUE OT KPOBIH HJIM TTOJOIIBEI CIOS 10

95



000 IOBEPXHOCTH, HAXOSIIEIHCS BHYTPH CIIOSI.

e

A~ I~

Puc. 9. JIunuu BBIXOI0B IOBEPXHOCTEN
HacyoeHus (y10JIIeHHbIe JINHAK) Ha OJIOK-
nuarpamme (2) u Ha miane (0)

B o0HakeHHU FOPHBIX MOPO/I Yallle BCEro 3aMepseTcss BUAUMAas
MOIIIHOCTbh, & HCTUHHASI MOIITHOCTh BBIUUCIIACTCS MO hopMyJIe: h=a*sin a,
rze h - UCTHHHAS MOIIHOCTD CIIOST; a - BUAMMAs MOIIHOCTD CJIOSI; & - YTroJl
HakJoHa penseda (puc. 10).
a 6 KP()Bé'IH 8

~

(LN
11

Puc. 10. MomHOCTS €105 ¥ €€ olIpe/ieliecHre
| - pa3nuyHbBIC BUIBI MOIIIHOCTH €105 (TUIACTa): a-a - UCTHHHAs, 0-0, B-B - BUANMAs,
I-T, JI-]1 - HETIOJIHAS;
Il - onpesenenne MOIHOCTY FTOPU3OHTAIILHO 3aJIETAIONIEro ¢jiost: h - ncTUHHal, a -
BUIMMasi, b - mmpuHa BeIXo/a ciios; @ - yrou ckiona. Ludpsl - aGconroTHbIe
OTMETKH MTOBEPXHOCTHU pebeda

nonomsa 6
I

HpI/I 6ypeHI/II/I CKBaXXUH JJI1 BBIYHCJICHUA HCTUHHOM MOIIIHOCTHU
TOPU3OHTAJIBHO 3aJICTAOUICTO CJI0d OHNpPEeACSIIOT PA3HOCTH a0COIFOTHBIX
OTMETOK KPOBJIM U IMOJOUIBBI CJIOA, KOTOpasA U 6y21€T COCTaBJIATH UCTUHHYIO
MOIIHOCTH CJIOA.
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18.2. COOTHOIUEHME CJIOEB I'OPHBIX ITOPOJ

3eMHas KOpa HCIBITBIBAET HENPEPHIBHBIE HHUCXOIIIINE W BOCXOISIIHE
TEKTOHWYECKNE IBIDKCHUSA. B BEpTHKaNbHOM pa3pe3e HUCXOISIIMH THI
TEKTOHWYECKUX JABWKEHHH OyZeT BBIPAKEH CMEHOH MEIKOBOIHBIX
OTJIOKEHHH Oosiee TITyOOKOBOAHBIMH, @ BOCXOISIIMH THI TEKTOHHYECKUX
IBIDKEHUH - CMEHON TITyOOKOBOJHBIX OOpa3zoBaHHMU 00jee MEIKOBOIHBIMU.
[Mponmomkaromieecss BO3ABIMAHHE YyYacTKa IIPUBOJUT K TOABEMY paHee
HAKOMMBIIMXCS OTJIOKEHWH BBHIIIE YPOBHA MOpS M HUX pa3pyLICHHUIO
mpoueccaMu  3po3uu. IIpoucxomgut cmpamucpaguueckuii  nepepvié 6
ocaokonakonienuu. B panpbHeWIIeM MOXKET BHOBb HACTYNUTh OITyCKaHUE

= [ B Socs ol
Puc. 11. Tunel Hecornacwuii I - mapannensHoe, 11 - yriosoe 1 - u3BecTHsIK, 2 -
MeCOK, 3 - aprUIINT, 4 - KOHIJIOMEpaT

paiioHa, MOpe TPaHCIPECCUPYET, U Ha Pa3MbITOM MOBEPXHOCTH OTJIOKEHUU
Ha4YHYT HaKaIruIMBaThCs OoJiee MOJIObIE OCAIKU, KOTOPBIE OYyT OTAEIECHBI OT
MOJACTWIAOIINX ~ TIOPOJ  hoGepxHocmblo  Hecoznacusa.  ObpasyeTcs
HecoznacHoe 3anezanue cnoes. Takum O6p330M, OTCYTCTBHE IOPOJ TOr0 WJIN
HWHOI'0 BO3pacTa B TI'COJIOTMYECKOM pa3pe3c - CIACACTBUEC MNPEKpaAlICHUA
0CaIK000pa30BaHNUs, BBI3BIBAEMOTO MOJIOKUTEIBHBIMHU JIBIKCHHSIMA 3€MHOMN
kopel.  Ecmum  Bemmenexkamass — Tomma  0e3  KaKUX-JIHOO  CIICTOB
cTpaTurpa@uyeckoro TIepeppiBa B HAKOIUIGHHH OCAagKOB HajeraeT Ha
TTOICTHJIAFOIINE TTOPOIBL, (POPMHUPYETCS CO2IACHOE 3A1e2anue C10€e8.

PaznuualoT HECKOJIBKO OCHOBHBIX munoe mnecoznacuii. Ilapannenvnoe
Hecoznacue BO3HUKAaeT B TOM Cilydae, KOTJa MEXIy BbIIIENEXKaled U
MTOJICTHJIAFOIIEH TOPU30HTAIBHO 3AJICTAIONIIMY TOJIIAME CTpaTUrpadmaecKas
MOCTIEIOBATENBHOCTD CIIOEB MpephiBaeTes (puc. 11).

Yenoseoe necocnacue mpossnsercs B TOM, YTO HIKHSAS TOJIIA HOPOT
noaBEprajacb HE TOJIBKO IMOJHATUIO, HO W HAKJIOHY, HAIIpUMEP CMATHUIO B
ckmaakd. Yem Oojplle yroil Hecorjacusi, TeM OoJjiee WHTESHCUBHBIC
TEKTOHUYECKHE JIBIKEHUS TIPOUCXOAUIN B perrone. Heboubioe yriaoBoe
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Hecornacue (1-2°), Habmonaromeecs Ha mIaTgopMax, Ha3bIBaCTCS
2eozpagpuueckum.

B 3aBucumMocTH OT pa3MepoB IUIONIAJU TPOSBICHHS HECOTJAcHs
HOAPA3IENAIICS Ha pecuonanbuvie U aokanpuvle. COrTACHbIE T'PAHUIBI
OTJIOKEHHH B cCTpaTUrpauyeckux KOJOHKax H300paXaloTcss MNPSIMBIMH
JUHASAMH, CTpaTurpadudeckue (apajurebHbIe) HECOTIACHS - BOJHHUCTHIMH, a
YTJIOBEIC - 3y04aTHIMU.

19. TOPU3OHTAJIBHOE 3AJIETAHUE CJIOEB I'OPHBIX
TTIOPOJI

lopu3oHTanpHOE ~ 3aleraHWe  CIOEB  XapakTepusyercss  oOmuMm
TOPU30HTAJNbHBIM WM ONM3KMM K HEMY pacloJ0KEHHEM IOBEPXHOCTEH
HacjoeHus. VneansHO TOPU30HTANBHBIX IOBEPXHOCTEH HACIOCHUS B 36MHOM
KOpe IOYTH HE BCTpEYaeTcs, TaK KaK YK€ B Mpolecce OCaJKOHAKOIIICHUS
oOpasyrommecst ClIon B HEKOTOPBIX CBOMX YaCTSIX IMPUOOPETAIOT HAKJIOH.
Taxwue 3aneraronyie TOpU30HTAIBHO WIN ¢ HEOOIBIINM HAKJIOHOM MTOPOIbI (HE
Oonee 1-2°) MOKpBIBAIOT OrpoMHBIE TeppuTopur EBpomeiickoit yactu PO,
3ananHoi Cubupu U qpyrux oodiacTeu.

[lpu TrOpU3OHTAJIBHOM 3ajieraHud aOCONIOTHBIE BBICOTHI BHIOPAHHOM
MOBEPXHOCTH HACJIOCHUS NPUOIM3UTEIBHO OAMHAKOBBL. JTO MOXET OBITH
YCTQHOBJICHO  clexyromumu  crmocobamu.  Ilpy  HaHeceHmM  Ha
Tororpapuyeckue Kapthl € penbedoM, H300paXKEHHBIM C  TOMOIIBIO
TOPU30HTaJIeH, BBIXOJIOB HA JHEBHYIO MOBEPXHOCTh I'PAHMI] MEXIY CIOSMH
WIN CIIOUCTBIMH TOJIIAMH, 3TH TPaHMIBI COBMEIIAIOTCS C OZHOWMEHHBIMH
TOPU30HTAISIMU MJIM PACIIONararoTCsl MEKAY TOPU30HTAISIMA B COOTBETCTBHH
¢ a0COMIOTHOH BBICOTOM HAaHOCHMOHM Ha KapTy I'paHHMIIbI, (COBMajasi ¢ OJHOM
13 TIPOMEKYTOYHBIX TOPU30HTAJIEH).

Tak Kak Npu TOPU30HTATBHOM 3aJIETAHUU KaXKAbIA HIDKECIEAYIOIUH CIIOi
sBIIsieTCA Oosiee APEBHHUM, Ye€M €ro NMepeKpBIBAIOIINN, TO IPH PaCUICHEHHOM
penbede Bomopaszzenbl  ciararoTcsi Hauboiiee MOJIOABIMH  CIOSIMH M3
00pa30oBaHHBIX HA JAHHOM y4acTKe, a B TIOHMKEHHBIX y4acTKax (B JJOJIHMHAX)
pactmionaratorcs 6osiee JpeBHUE OTIIOKEHHS.

IIpu BEIpOBHEHHOM penbede W TOPU3OHTAIFHOM 3aJIETaHUU OJWH U TOT
e CIIOM MOXET cjaraTh OOJBIINEe MPOCTPAHCTBA IMOBEPXHOCTH 3EMIIH U
HMETh IIMPOKOE PacIIpOCTpaHEHUE Ha KapTe.

20. ITOCTPOEHUE I'EOQJIOTMYECKOM KAPThI I PASPE3A

PaCCMOTpI/IM METOJAUKY NOCTPOCHU Ire0JIOTHIECKOM KapThbl y4acTKa €
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TOPU30HTANBHBIM 3ajJieTaHueM MOopoXA. B pacnopspkeHMH reosiora JOJDKHEI
ObITh TOmOrpaduueckas Kapra KpYIMHOTO Macmraba ¢ TOPH3OHTAISIMH
penbeda, paspe3 WIM HECKOJNBKO pa3pe3oB TOPHBIX IOPOA, BCKPBITHIX
BEPTUKAJIbHO MPOOYPEHHBIMH CKBa)XMHAMH C aOCONIOTHBIMH OTMETKaMH
ycThsl ckBaxuH. CKkBaknHa OypUTCs OOBIYHO HAa CaMOM BBICOKOH TOYKe
penbeda, 9TOOBI BCKPBITH MAaKCHMAIIBHYIO TOJIIILY TOPHBIX TIOPOI.

Yemove ckeasrcunbl - 3T0 MECTO NEPECEUEHHS CKBAXHHON MTOBEPXHOCTH
semimu. [log aOCONMIOTHOH OTMETKOM yCThS CKBaXUHBI ITOHHUMAETCS
a0COMIOTHAs BBICOTA IO BEPTUKAIM OT YCThsSI CKBRXKUHBI 10 CPEIHETO YPOBHS
MTOBEPXHOCTH OKEaHa WM 00IIero 6asnca po3nu.

PaccmoTpuM  mpuMep MOCTPOCHHS — CTpaTHUrpadUIecKOl  KOJIOHKH
reOJIOTMYECKOM KapThl Ha OCHOBE Tomorpaduyeckoil KapThl MaciuTada
1:25000 c ceuennem ropusoHTaiueii uepes 10 Mu paspesa, BCKpPBITOro OypoBoOi
CKBaKHHOI ¢ aOCOJIIOTHOM OTMETKO# ycThs 132 M (puc. 12).

Puc. 12. I'eonornyeckas xapta (1) u reonorudeckuii paspes (1I)
I'eonoruueckas xapra
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IocnotiusIit pazpe3 OypoBoil CKBa)KUHEIL:

0-5 M - cyrMHKH, CyIIeCH YeTBEPTHYHOTO BO3PACTA;

5-37 M - pBHIXJIBIC TaJEYHHKH C MPOCIOSIMH KPYITHO3EPHUCTHIX MECKOB,
BEPXHUH HEOTEH;

37-52 M - cBeTIIBIC KBapIIEBhIC MIECKH, HIDKHUI HEOTEH;

52-67 M - ruHEI OypBIe TOHKOCTIONUCTHIE, BEPXHHHA NAICOTeH;

67-87 M - Mepremu cepble, CIOUCTHIC, MECYAHUCTBIC, MOJ MEPresIMH
3aJIeraloT KPYIMHO3EPHUCTHIC MIECKH ¢ 00JIOMKAMU TEMHO-CEPhIX U3BECTHSKOB,
MECKU JIe)KAT Ha PA3MBITOW TMOBEPXHOCTH BEPXHEMEJIOBBIX H3BECTHSKOB,
CpEITHMIA TTAJICOTCH;

87-115 M - U3BECTHSKM TEMHO-CEpbIE, IOPHUCTBIE, I'Py0O-CIOHCTHIE,
BEPXHUH MeJL.

Kpome mepedncieHHBIX TOPOA, Ha YyYacTKE pPAa3BUTHI aJUTIOBHAJBHEIC
OTIIOXKECHHS MOITHOCTEHIO 710 10 M, TOKa3aHHBIC Ha KapTe B TOJIMHE PEKH.

Haumnaem moctpoeHne crpaturpadmdeckoil KomoHKH. s Hee HaIo
BEIYUCIIUTh MOIMHOCTH KAXKAOTO CJOS B paspese, a Il KapThl HEOOXOIMMO
3HATh a0COTIOTHBIC OTMETKH ITOAOIIBEI KaXKIA0T0 ci1os (Tabm. 16).

Tabauia 16. PacueT aGCOMOTHONW OTMETKH MOJIOMIBBI CHOSI

AoOcomoTHas
Croit MomHoCTh, M OTMETKa
IOJOILIBEI, M
| 5 132-5=127
11 32 132-37=95
11 15 132-52=80
v 15 132-67=65
\Y 20 132-87=45
VI 28 132-115=17

CrpouMm cmpamuzpaguueckyro KooHKy 1o 00pasiy Ha pucyHke 13.
BeprukanbHblii MaciuTad 1yt n300pakeHHs CII0EB BBIONPaeM TaKUM 00pa3oM,
9TOOBI CaMBIi MAaJIOMOIMHBIH cJOH (B HAmeM TMpHMepe MepBbIi) HMeT
ToMIUHYy He MeHee 1-2 mMm. B Hamem paspese macmrad 1:1500, .e. B 1 cm -
15 ™.

Ha crparturpadmdeckoil KoJOHKE B BO3PACTHOH IOCIIEOBAaTENEHOCTH
CHHM3Y BBEPX OT JPEBHHX K MOJIOJBIM YCJIOBHOW IITPHUXOBKOW HAHOCHUM
MTOPOJIBI, Pa3BUTHIE HA TEPPUTOPHH, M300pakeHHOW Ha KapTe (cM. puc. 12).
WHuTpy3uBHBIE TOPOABI HAa KOJOHKE He m300paxkarorcs. Ilopoapl Ha KOJIOHKE
pacwieHsIOTCS B COOTBETCTBMM  C  BBLACIEHHBIMA  Ha  Kapre
cTpaTurpadnuecKUMH 10Ipa3 IeNICHUSIMH.
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Puc. 13. Ctparurpadudeckast KOJIOHKA OTJIOKEHUH, BCKPBITHIX
CKBO)XHHOH ¢ aOCOTIOTHON OTMETKOH ycThs 132 M.
MacmTab 1:1500

CreBa OT KOJIOHKH yKa3bIBaIOTCSI BO3PACT MOPOJA (cucTema, OTAe, spyc) U
WHJIEKC; CIpaBa - MOIIHOCTH (B METpax), XapaKTepUCTHKa 1opoj. B 3Toit xe
rpade ykasbIBaloTCs Bce Ooliee MelKue cTpaturpaduueckue moapasielieHus,
MMeEIOLINECs Ha KapTe (CEepUH, CBUTHI) U BCTPEUEHHBIE B CIIOSIX OKAMEHEIOCTH.
MacmtaObl Ul TIOCTPOSHUSI KOJIOHOK B 3aBHCHMOCTH OT MOIIHOCTH ITOPOJ
MoryT ObITh pasnuuHbIMH. OOImas ux BbICOTAa He JoJDKHA mpesbimaTh 40-50
cMm, mmpuHa rpad - 1-4 cm. Ilpm komeGaHMSAX MOIIHOCTH B KOJIOHKE
n300pakaeTcsi MaKCHMaJbHOE €€ 3HaueHWe M [udpamMn yKa3bIBalOTCS
KpaiiHue mpenensl. CoriacHple TpaHUIBI Ha KOJIOHKE H300paxaroTcs
NPSMBIMH JINHUSIMH, TIapaJuIeNbHbIe HECOTJIACHS - BOJIHHCTBIMH, YIJIOBBIE
Hecorjacus - 3y04aThIMHU.

IlepexomuM k nocmpoenuto Kapmel. BbraucivuB aGCOMIOTHBIE OTMETKH
KOKAOT0 U3 CTpaTUrpadMyecKux IIOJpa3/esieHNi, HaHeceM TpaHULBl Ha
TONOrpaMIecKylo KapTy, BOCIIOIB30BABIINCE Ul ONPEAEICHHS TTOJI0KCHUS
TPaHMIl BBICOTHBIMH OTMETKaMM IIPOBEJCHHBIX Ha KapTe TOPU30HTAJICH.
I'panuIs! crnoeB nopoJ OyayT COBNAAATh ¢ COOTBETCTBYIOLIMMHM IO BBICOTE
TOPU3OHTAIAMHU. [IpOMEKYTOUHBIE TOPU3OHTAIM CIIEAYET HAHOCUTH ITyTeM
MHTEPIOIANNH. ["paHHIBI MEX Ty CTpaTUTpaUIECKUMU ITOApa3IeJICHUSIMA Ha
KapTe COTJIaCHBIE;

UCKJIIOYEHHE COCTaBIsIET TI'PAaHHIA HECOIVIACHOTO HaJIeraHWsl OTJIOKEHUH
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CPEINHETO TaJeoreHa Ha BEPXHEMENOBBIE M3BECTHAKHA. Bce TpaHHIBI
MIPOBOANM CIUIOUIHBIMH TOHKHMH YEPHBIMH JHHUSIMH. PaccTaBuM Ha KapTe
WHJICKCHI, HAHECEM INTPUXOBHIE YCJIOBHBIE OOO3HAUCHMs, M KapTa TI'OTOBA.
Oo0pazern; ee oopmiIeHUs] NIPUBEJICH HAa PUCYHKE 12 M ayAWTOPHBIX KapTax.
VYueOHble KapThl IOJUIEKAT PACKPAIIMBAHHUIO COOTBETCTBEHHO BO3pacTy
MOPOJ, M300paKEHHBIX Ha HUX.

T'eonozuueckue paspesvt NPENCTABIAIOT N300paKEHHE 3aJ€TaHUs OPOJ
Ha MBICIIEHHO IPOBEJCHHOI MIOCKOCTH BEPTUKAIBHOTO CEYEHUs 3EMHOI
KOPBI OT €€ TIOBEPXHOCTH Ha Ty WM WHYIO ITyOuHY. OHM MOTYT COCTaBIIATHCS
10 TEOJIOTHYECKOH KapTe, JaHHBIM OypOBBIX CKBaKHH, T€O()HU3NIECKUM HIIH
KakuM-THOO WHBIM MaTepuaiaM. Ha reolormdeckoil KapTe pa3pesbl
COCTABISIIOTCSL O IPSMBIM JIMHUSIM B  HANpaBICHUSX, KOTOpBIC JaroOT
Haubolee TIOJHOE TMPEACTAaBICHWE O 3aJeraHud IOpOA, CIAraroliuX
tepputoputo. Ilpm HeoOXoAMMOCTH pa3pe3bl MOTYT COCTaBIATHCA H 110
JoMaHoOM nuHUM. [lpM HamMyuM ONOPHBIX CKBAXXUH pa3pesbl CIEayeT
IIPOBOJUTH uepe3 HUX. Ha KoHIlaX JMHMU pa3pe3a W B MecTax ee H3jIoMa
CTaBSTCS JINTEPHBIE OYKBBI (pyCcCcKHe) B alihaBUTHOM IOPSIIIKE.

['opu3oHTaNBHBIN MacIuTad pa3pe3oB JOJKEH COOTBETCTBOBATh MacIITaly
KapThl. YBEJIWYCHHE BEPTUKAIBHOIO MaciTaba AOMYCTHMMO TOJIBKO U
pailoHOB C TOJIOTUM WM TOPHU30HTAJIBHBIM 3ajieraHueM mopoj. VckaxaTh
BEPTHKAJIbHBIA MacmTad cieayeT A0 3HA4YCHWH, MPU KOTOPBIX MOIIHOCTH
CJI0sI, IMEIOIIETO MUHUMAIBHOE 3HaUECHHE Ha paspese, OyAeT MMETh MIMPHHY
He MeHee 1 Mm. Ha kaxmom paspe3e JODKHBI OBITH IOKa3aHBI
THIICOMETPUYECKUH MPOGHIbL MECTHOCTH, IIIKAJIA BEPTHUKAJIHHOTO MaciuTada ¢
neneHussMA depe3 1 cM (Ha 00oMX KOHIAX paspe3a) W OyKBEHHBIC
0003HaUEHHsI, COOTBETCTBYIOIME YKa3aHHBIM Ha KapTe. bypoBble CKBa)KHHBI
ITOKA3BIBAIOTCSl HA pa3pe3ax UYEpHBIMU CIUIOUTHBIMH JIMHUSAMH, €CIH OHH
MoMaNalT Ha JIMHUIO pa3pe3a WM paclojiararoTcsl BOMM3M Hee, 0O
IITPUXOBBIMH JIMHISIMA TIPH IPOEKTUPOBAHMM HMX Ha IUIOCKOCTH paspesa.
VYcThe CKBaXKUHBI OTPAaHUYUBAETCS KOPOTKOM TOPU30HTAIbHOU JIMHUEN B BUJIE
IOJICEUKH.

Pa3pessl coCTaBIIAIOTCS, PACKPAIIMBAIOTCS M WHACKCUPYIOTCS B ITTOJIHOM
COOTBETCTBUHM C T€OJIOTMYECKON KapToi. [yl KaXk1oro Jimcra reosloru4eckon
KapThl 00BIYHO AaeTcs 1-3 paspesa. Bee reosorndeckue rpaHuIbl Ha pa3pe3ax
(cormacHele, HecOrJacHble M JAp.) YKa3blBAIOTCS OJMHAKOBO-TOHKUMH
CIUIONIHBIMU JIMHUAMH. I TOpOJ NPUMEHSIOTCS MITPUXOBBIC YCIIOBHBIE
3HaKH.

[ocTpoeHue pa3pe3a HAYMHAIOT C BHIYEPUMBAHMS MTPpouist penbeda. st
9TOr0 Ha JUCTe OyMmMarn TPOBOASAT  HECKOJNBKO  TOPHU30HTAIBHBIX
MapajvieNbHBIX JIMHAN, PAacCTOSHHE MEXIY KOTOPBIMH JIOJDKHO OBITH PaBHO
CEYEHHIO penbeda TOPU3OHTAISIMH, B3ATOMY B MacimTabe kapTel. B Hamem
IIpUMepe TOPU3OHTAIH CeKyT penbed deped 10 M, urto B macmrabe 1:5000
COCTaBUT 2 MM. JIMHEWKHM OrpaHWYMBAIOTCA BEPTHKAJIHHBIMH JIMHHUSIMU,
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pacroyaraloliuMUCS Ha PAacCTOSHHHM, COOTBETCTBYIOIIEM IUIMHE paspesa. Y
BEPTUKAJBHBIX JIMHEEK (C 00enX CTOpPOH pas3pes3a) mudpaMu yKa3bIBAIOTCS
BBICOTBI, COOTBETCTBYIOIME BHICOTAM TOPHM3OHTAlledl Ha TOmorpapuyecKom
KapTe, IepecekaeMbIX JMHHEH paspeza. Jlamee H3MepsIOT Ha KapTe
paccTosiHMsl 10 JIMHMU pa3pe3a J0 HepecedyeHHss C TOPH3OHTALIMH |
MIEPEHOCAT 3TH PACCTOSIHUS Ha JIMHEHKH, MMEIOIINE TE )K€ BBICOTHBIE OTMETKH.

[lonmydeHHbIE OTMETKHM COEIMHSIOT IUIAaBHOW KPUBOHM, KOTOpas W OyzaeT
MIPEACTABIATE NPODUIIL penbeda.

BrraeptuB kpuBylo penbeda, HIepeHOCAT Ha Hee BCE TOYKH IepecedeHHs
JMHUM pa3pe3a C TeOJIOTMYCCKUMH TI'PaHULAMH, ITOJB3YSICh UL STOH LesH
00 IMpPKyJIeM-U3MepUuTeIeM, JU00 NPHUIOKHB YepTeX K JIMHUHM pa3pesa,
YKa3aHHOW Ha KapTe, WJIM OTMETHUB pPACCTOSHHSA Ha OTHEIBHOM Y3KOM
OyMa)KHOM TTOJIOCKE.

Haiins ToYkH BBIXOJa TEOJIOTMYECKHX TPaHUL HA MOBEPXHOCTH penbeda,
NPOBOAUM  TOPU3OHTAJbHBIE  JIMHUM  MEXIY  CTpaTHrpapHuYecKuMH
KOMILIEKCaMH, TIOMHSA TIIpU 3TOM, 4YTO BCC TICOJIOTMYCCKHUC TpaHUIBI Ha
pa3pe3ax mMpoBOAATCA OAUHAKOBO - TOHKUMHU CIUIOINHBIMU JIMHUAMU.

PaccMoTpeHHBI TprMep OCTPOSHHUS pa3pe3a MpUBeieH Ha pucyHke 12.
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21. BAPMAHTEHI PASPE30B CKBAXINH

Bapuanm 1. Kapma 1. JTunus A-B. Ckeasxcuna 1, Abcomomnas ommemra ycmos 250 m:

0-12 - 9/1I0BHAJIbHBIE CYTJIHHKH, KOPHYHEBbIE - BEPXHUIi 0T/eJ1 YeTBEePTHYHOI CHCTEMBI;

12-48 - necyaHMK cepblii, MOJIMMHUKTOBDII - BepXHHIi 0T/1e/1 IePMCKOii CHCTEMBI;

48-80 - mepreib H3BeCTKOBUCTDI, TPEIIMHOBATHII - HHZKHHII 0T1e/1 mepMcKkoii cucremsl; 80-102 -
M3BECTHSK CBETJIO-CePblii, 00JIMTOBBI - CPeIHMIi 0T/Ae] KAMEHHOYI0/1bHOM CHCTEMBI.

Bapuanm 2. Kapma 1. JTunus B-I'. Cxeagcuna 2, A6conomnas ommemka ycmos 250 m:

0-15 - riinHa KOpHYHEBAsl, IeCYAHAs - COBPeMEeHHbIIi 0T/Ie)1 YeTBePTHYHOM CHCTEMbI;
15-28 - riiuHa GeJiasi, H3BECTKOBUCTAsI - BEPXHHUII OT/Ie]1 HEOT€HOBOIi CHCTEMBI;

28-56 - rumnc GeJiblii, TPEIMHOBATHIIi - HHAKHHUIA 0T/Ie]1 HEPMCKOIi CHCTeMBI;

56-105 - n3BecTHAK cepblii, KABEPHO3HBIIi - BEPXHHUIi 0T/Ie]1 KAMEHHOYT0/ILHOIi CHCTeMBI.

Bapuanm 3. Kapma 2. Jlunus A-b. Ckeasxcuna 3, Abconomnas ommemxa ycmosa 805 m:

0-20 - raJle4YHNK - HEOreHOBasl CHCTEMa;

20-48 - necuanuk Gypblii ¢ MPOCJIOSIMH KOHIJIOMepaTa - BePXHHIi 0T/1e]1 MeJIoBoii cuctembl; 48-120 -
Meprejb cepblii, NeTuTOMOPHBI, IINTYATHIN - HHAKHMI 0T/Ae]T Me10BOii cucTembr; 120-285 -
H3BECTHSIK CBETJIO-CePbIii, TOHKO3ePHHCTBIii - BEPXHHUIi 0T1eJ1 mepMcKoii cucteMsl; 285-700 - qomomut
cepblii, MACCHMBHBI - CPeTHMIi 0T/Ie]I KAMEHHOYT0JIbHOM CHCTEMBI.

Bapuanm 4. Kapma 2. Jlunus B-I'. Ckeaxcuna 3, A6conomnas ommemra ycmos 805 m:

0-35 - riinHa KOpHYHEBasi, KAPGOHATHAS, MeCUAHHCTAsH - BEPXHUI{ OT/IeJ1 HEOTeHOBOI CHCTEMBI;
35-74 - mepresib TeMHO-cepblii, TPEIIHHOBATHII - HHKHUI{ 0T/IeJ1 HEOTeHOBOI CHCTEMBI;

74-140 - n3BeCTHSK CBETJIO-CEPBIii ¢ MPOCIOSIMH MepreJiei - BepXHHil 0T/1eJ1 MeJI0BOi cucTembr; 140-
280 - 701I0MHT PO30BaTO-CEPHIil, MPAMOPOBH/IHBII - HH:KHHUI 0T/1e] MeJIoBOii cuctembr; 280-420 -
M3BECTHAK TeMHBIIH, MACCHBHBI - BEPXHHIi 0T/e]1 IOPCKOIi CHCTEMBbI;

420-685 - KBapUMTHI cepble, TEMHO-cepble, CTIONCThIE - HHKHHUIT 0T/aeJ I0PCKOi CHCTEMBI.

Bapuanm 5. Kapma 3. Jlunus A-b. Cxeagcuna 4, A6conomnan ommemra ycmos 345 m:

0-10 - TajJIeYHNK - COBPeMeHHbIi 0TJe] YeTBePTHYHOI CHCTEeMBI;

10-18 - Mepresib KOpHYHEBATO-CePhIii, TPEIMHOBATHII - BepXHHUIi 0Te] mepMcKoii cucrembl; 18-40 -
H3BECTHSIK CBETJI0-Cephlii - HIKHUI 0T/eJ ePMCKOii CHCTeMBI;

40-95 - 10;10MHUT 00TUTOBBIii, MACCHBHBII - CPeIHMI 0T/Ie]] KAMEHHOYT0JIbHOI CHCTEMBI.

Bapuanm 6. Kapma 3. Jlunus B-I'. Ckeadcuna 5, A6conomnas ommemra ycmos 325 m:

0-10 - CyTJIMHKH cephble, PIXJIbIe - YeTBePTHYHAS CHCTeMa;

10-24 - mecuaHNK KOPHYHEBATO-OypPHIii, H3BECTKOBHCTHIi - BEPXHUIi 0T/Ie] ePMCKOi CHCTeMBbI;
24-85 - n3BeCTHSIK cepblii, OKPeMHEHHBIil - BePXHUIi 0T/1e]1 KAMEHHOYT0/IbHO#i cucTemMbl; 85-120 -
JOJOMHUT cepblif, MPAMOPOBHIHBII - CPeTHHMIT 0T/Ie]] KAMEHHOYTOILHON CHCTeMBbI.

Bapuanm 7. Kapma 4. Jlunus A-B. Ckeasxcuna 6, Abconromuas ommemra ycmos 930 m:

0-20 - mecKH cepble, KBapleBble, KOCOCIOUCTbIE - BePXHHIi 0T/e]1 HeOreHOBOi CHCTeMbI;

20-35 - riMHa cepasi, MeCTAMH MeCYAHHCTAs! - HHAKHHUIT 0T/IeJ1 HEOT€HOBO# CHCTEMBbI;

35-80 - MepreJib CBeTJ10-cepblii, TOJCTO-ININTYATDIN - BEPXHUI 0T/ NMAJIEOreHOBOI CHCTEMBI;

80-435 - n3BeCTHAK CBETJIO-CePBIii, IJIOTHBII, MACCHBHBII - BepXHUIii 0T/e] MeJI0BOii cucTeMbI; 435-
750 - 10IOMHUT cepblii, ¢ TPOCTOSIMH MepreJieii - HIKHUIT 0T/Ie]1 MeJIOBOIi CHCTeMBI.

Bapuanm 8. Kapma 4. Jlunus B-I". Cxeadxcuna 7, Abcomomnas ommemxa ycmos 1010 m: 0-400 - n3BecTHAK
cephlii, OKPeMHEHHBIIi - BepXHMIi 0TJe/1 I0PCKOii CHCTeMBI;
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400-650 - apru/IAT TEMHO-KOPHYHEBDIii, IVIOTHBI - CPeHHI 0Te] I0PCKoii cucTeMbl; 650-800 -
NecYaHHK Cepblii, KBAPUMTOBHIHDIN - HUAKHHI OT/eJI I0PCKOii CHCTEMBI;
800-1005 - u3BeCTHSIK cepblii, TEMHO-CePbIii, OKPeMHEHHBIil, IVIOTHBII - IEPMCKasi cHCTeMA.

Bapuanm 9. Kapma 5. JTunus A-B. Ckeasxcuna 8, Abcomomnas ommemra ycmos 185 m:

0-25 - rumc OeJiblii, cCaXapOBH/IHBIIi - HEOTeHOBAasl CHCTEMA;

25-39 - u3BeCTHSK CepPblii, TPELIMHOBATHII, BbILIEJIO4YEHHBI - BEPXHUIi TPHAC;

39- 65 - 10JIOMHT CJIOMCTBIi, MeCTAMH MYYHHUCTBIil - CpeJHHIl TPHAC;

65-89 - aHruAPHT roJy6oii, IVIOTHBII - HUKHUI TPHAC;

89-115 - M3BeCTHSK CBETJIO-CEPbIii, 3ePHUCTBIIi, ¢ PEAKHMH KABEPHAMH - HIKHSS IIePMb.

Bapuanm 10. Kapma 5. JTunus B-I'. Cxeascuna 9, A6conomnan ommemxa ycmos 185 m: 0-20 - necuanux
cepblii, 10 CJIOHCTOCTH 0KeJIe3HeH - CPeIHssl epMb;

20-35 - 10;10MHT ro/1y60BaTO-Cephlii, MACCHBHBIIi - HIZKHSS IEPMb;

35-60 - H3BeCTHK TOHKO3ePHHCTHII, KABEPHO3HBIIi, OMTYMHUHO3HBII - KAPOOH;

60-85 - apruJliIAT CBETJI0-CePBlii - CHIYP;

85-120 - u3BeCTHK Cepblii, 10J10CYATHII, MPAMOPH30BAaH - CHIIYP.

Bapuanm 11. Kapma 6. Jlunust A-B. Ckeascuna 10, Abcomromuas ommemra yemos 700 m: 0-12-
CYTVIHHKH IeGHUCTDIE - YeTBEPTHYHAS CHCTEMA;

12-25 - rauHa KOpHYHeBasi, MOHOJIUTHAsI - HEOTEHOBAasl CHCTEMa;

25-85 - rumc cepblii, TPEHIMHOBATHI, BHILIEJI0YEHHbII - HIMKHHIA 0Te) nepMcKoii cucrembl; 85-140 -
KaMEHHAsl COJIb, IECTPO-UBETHAS - HIKHHUIT OT/IeJI IIEPMCKOii CHCTeMbI;

140-180 - u3BeCTHSIK CBETJI0-CEPbIii, 00JTMTOBBII - HIKHUI 0T/Ie]1 IePMCKOii cuctembl; 180-240 -
JIOJIOMHUT CBETJIbIH, IJIOTHBIN - CPeHMI{ 0T/Ie]1 KAMEHHOYT0/IbHOM CHCTEMBI.

Bapuanm 12. Kapma 6. Jlunus B-I'. Ckeadxcuna 11, A6comomnas ommemra ycmosi 700 m: 0-8- CYITMHKH
KOpHYHEBbIEC CO l.l(eﬁHeM KapﬁoHaTme MOpoa - YeTBEePTHYHAS CHCTEMa;

8-50 - H3BeCTHSIK OPraHOreHHbIii, MOPHCTHIN - HIKHHUI 0T/Ie] IePMCKOi CHCTeMBbI;

50-115 - 10J1IOMHT cepblii, ¢ IPOCJOSIMH MepreJisi - CPeHUI 0T/1eJ1 KAMEHHOYT 0JIbHOI CHCTEMBI;
115-240 - u3BecTHSIK cepblii, MOHOJUTHBII - HHKHUI 0T/e]I KAMEHHOYT0JILHOM CHCTEMBbI.

Bapuanm 13. Kapma 7. Jlunus A-b. Cxeagcuna 12, Abconomnasn ommemxa ycmos 245 m: 0-10 - rannmt
KOpHYHEBbIC, meﬁanTue - YeTBEPTHYHBIC OT/IOKECHHS;

10-34 - nepecianBaHue MepreJeii, N3BeCTHAKOB H I0JIOMHTOB - CPeHHIi 1I€BOH;

34-85 - u3BeCTHAKH TJIHHHCTBIC, TOTIOMUTH3HPOBAaHHBIE - cpe}]}mifl JAE€BOH;

85-108 - M3BeCTHSIKH cepble, IIOTHbIE, TOHKO3ePHUCTBIE - HIKHUIi JeBOH;

108-150 - KBapUUTHI IIOTHBIE, 3ePHUCTHIE - HUKHHI CHITYP.

Bapuanm 14. Kapma 7. Jlunus B-I'. Cxeadicuna 12, Abconomnas ommemxa ycmos 245 m: 0-15 - raeqHuKn
MecTPo-IBeTHbIE, KBApPIEBbIe - YeTBEPTHYHAS CHCTEMA;

15-40 - mecyaHMKH cepble, H3BECTKOBHCTDIE - BEPXHsIs IePMb;

40- 65 - Mepresib KOPHYHEBDI, IVIHTYATHIN, MeCTAMH KABEPHO3HBIi - BepXHsSI NEPMb;

65-140 - u3BeCTHSK cepblii, BbIIET04YEeHHBI, TPEIHHOBATHII - HHKHSS NIEPMb.

Bapuanm 15. Kapma 8. Jlunus A-b. Creasxcuna 13, Abcomomnas ommemxa ycmos 523 m: 0-10 - CyTIIMHKH
KOpHYHEeBbIe, PBIXJIbIe, IIEOHUCTBIE - YeTBEPTHYHAS CHCTEMA;

10-40 - u3BeCTHSIKM cepble, MOPHCTbIe, KAaBePHO3HbIe, OMTYMHHO3HbIe - BepXHHii kapOoH; 40-75 -
J0JIOMHTBI TPELIHHOBATbIE ¢ MIPOCIOSIMH TJIHH - CPeHHIl KapOoH;

75-127 - ni10THBIE IJIHHBI, €J1200 pacc/IaHIOBAHHbIE - HHAKHHH KapOoH;

127-180 - kBapueBbIe MeCYAHUKH, 3¢PHUCTHIE, MECTAMH O’KeJIe3HEHHbIE - BEPXHHUIi 1eBOH.
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Bapuanm 16. Kapma 8. Jlunus B-I'. Creaowcuna 13, A6conmomnas ommemxa yemos 523 m: 0-25 - cyriimHok
KOPHYHEBBI ¢ IPHMECHI0 TAJIbKH - YeTBEPTHYHBIE OTI0KEHHS;

25-60 - mecyaHUK cepblii, NOJIMMHUKTOBBIii, IOPUCTHIIi - BEPXHsIs IEPMb;

60-105 - H3BeCTHIK CBETJI0-CePBIii, 00JUTOBbIIl - HHKHSSI IEPMb;

105-180 - kaMeHHAasi COJIb, IECTPO-IBETHASI, C NPOCJIOSIMHU IJIMH - HUKHSS ePMb.

Bapuanm 17. Kapma 9. Jlunua A-b. Creagwcuna 14, A6conomnaa ommemxa ycmos 153 m: 0-8 - CyriIMHOK
CBETJI0-KOPHYHEBBIii - 0TJIOKEeHHs Y4eTBEPTHYHOT0 BO3PacTa;

8-18 - TOHKOCI0HCTas TJIHHA, KOPHYHEBASI - HEOTeH;

18-45 - rumc GeJblii, TPEIIMHOBATDII, C POCJIOSIMH CeJICHHTA - HILKHSS IIePMb;

45-52 - aHruAPHT roJiy6oii, MAaCCHBHBI - HIKHSISI IEPMb;

Bapuanm 18. Kapma 9. Jlunus B-I". Cxeaowcuna 14, A6comomnas ommemra ycmosa 153 m: 0-12 - CyrIIMHKH
PBIXJIbIe, KOPHUHEBbIE — OTIOKEHHS YETBEPTHYHOIO BO3PACTA;

12-48 - mecyaHHUK cepblii, IOTHMHKTOBBII - CPeHHI 0T/IeJ]1 NEPMCKOii CHCTEMBI;

48-80 - mepresib M3BECTKOBHCTDIH, TOHKOCIOMCTBIN - HI/KHHI OTHAe] mepmckoii cucrembl; 80-102 -
H3BECTHSAK CBETJIbIi, 00JIMTOBBII, CHIILHO BbIIeJI0YeHHBIIi - cpeinuii KapooH.

Bapuanm 19. Kapma 10. Jlunus A-5. Creaocuna 15, Abcontomnan ommemka ycmos 162 m: 0-10 - CyriIMHOK
¢ BKJIIOYEeHHSIMH FAJbKH - OT/I0JKeHHs] YeTBEPTHYHOT0 BO3PacTa;

10-24 - rnuHa KOpUYHeBAasi, ;KHPHASI - HEOTeH;

24-32 - riiMHA CHHSISA, CJIOUCTAS - NIAJIE0TeH;

32-60 - n3BecTHIK cepblii, 00JTHTOBBIIi - BEPXHUIi 1eBOH;

60-95 - H3BeCTHSK, MECTAMH BbIILeJ04€eHHBI, IOPHCTDIIi - CpeJHMUIT JeBOH.

Bapuanm 20. Kapma 10. Jlunus B-I'. Ckeancuna 16, A6conomnas ommemra ycmos 155: 0-15 - rauna ¢
PeKoii rajIbKOoii - 0T/I0/KeHHsT YeTBEPTHIHOTO BO3PACTa;

15-35 - mecyaHMK CBETJIbI, 0KeJIe3HEHBIIl - HH/KHSAS MePMb;

35-45 - apruJuINT TOHKOCTOMCTHIN, TPEIHHOBATHIN - BepXHHii Kap6oH;

45-67 - N3BeCTHSIK TeMHBbIii, OKPeMHeIbIi - HHKHUI KapooH;

67-90 - 10;I0MHT 00JIHTOBbIi, GHTYMHHO3HBII - BEPXHHIi IeBOH.
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Yacrts V. TUIIBI TEKTOHUYECKUNX HAPYIIEHUHU

Bce ¢GopMbl TEKTOHHYECKHX HAPYIICHUI MEPBOHAYANBHOTO 3aJieTaHuUs
TOPHBIX TIOPOJI ICNIATCS Ha 3 THIIA:

1) HaKIOHHOE;

2) ckianyaroe (INIMKATHBHOE),

3) pa3psiBHOE (AU3BIOHKTUBHOE).

TUIbI TEKTOHUYECKUX HAPYIICHUI HEPEJKO COYCTAROTCS.

23. HAKJIOHHOE 3AJIETAHUE

HaknonHoe 3aneraHue - 3T0 IPOCTEUINUMH BUJL TEKTOHUYECKOTO
HapyumeHus, Korja CJIOW TOpHBIX IMOPOJ HAKJIOHEHBI B OAHY CTOPOHY MOJ
ONpPENENECHHBIM YIIIOM. Ero 4acTHBIM Clly4aeM SIBISETCS MOHOKIUHAIbHOE
3a71ezanue, XOTa CI0U B IIPeJieaX HEKOTOPOrO y4acTKa HAKIIOHEHBI CTPOTO
B OJHY CTOPOHY IOJ IOCTOSHHBIM yrioM. Eciau Takoe 3aieranue
HaOmromaeTcss Ha  3HAUMTENBHOM  MPOTSDKEHHM, TO  TOBOPSAT O
MOHOKNUHANBHOU cmpyKmype (WIH MOHOKIUHAI).

23.1 . OJIEMEHTHI 3AJIETAHIA CJIOA

J1st TOUHOM M TOJHOM XapaKTEPUCTHKH TIEOJIOTMYECKOM CTPYKTYpbI
HEOOXOAMMO HWMETh NPEJCTAaBICHHE O IOJIOKECHUH (3aJIeTaHuH) CIOEB B
IIPOCTPAHCTBE OTHOCUTEIBHO CTPaH CBETA U TOPU30HTANBHOM MOBEPXHOCTU
3emi.

Beiensitor crenyonme anemenmsl 3anezanus cnos (coOpoca, CTEHKH,
TPEIIMHBI, XKUJIBI U T.1.):

. MIPOCTHUPAHUE;

. naJieHue;

*  yroJ najfieHus.

IIpocTrpanue - NPOTSKEHHOCTH CJIOSI HA TOPU30HTAIbHON OBEPXHOCTH
3emmn. OHO OIpEAENsAeTCS A3UMYMOM NPOCHMUPAHUA WU JIUHUEN
npocmupanus Cios.

Junua npocmupanus - modas TOPU3OHTAIbHAs JIMHUS, JIeXaras B
IUIOCKOCTH HACTOEHHUS, T.€. JTMHUS NePeCceueH sl MOAOMBbI UK KPOBIIU CIIOS
C TOPU3OHTAILHOW IJIOCKOCTHIO. TakWx IJIMHUH MOMXKET OBITh CKOJIBKO
YTO/IHO, BCE OHH IMapajUIeIbHBI MEXAY COOOH M OTIHYAIOTCA aOCOTIOTHBIMHU
BBICOTHBIMH OTMeTKaMu. Eciin ciioi u3rudaercs mo mpocTUPaHuio, TO OyaeT
W3TUOATHCS M TMHAS pocTupanus (puc. 14, muunu aé, afiy, a,6,).



Azumym aunuu npocmupanusa (a3UMyT TPOCTUPAHUSA) - ITO
TOPU30HTANBHBI YTOJ, OTCUHMTHIBAEMBIH OT CEBEPHOIO HAIpaBICHHS
reorpaguueckoro MepHOMaHa II0 XOJYy 4YacOBOH CTPENKH [0 JIMHHH
MpOCTHPaHUA. A3UMYT npocTHpanus mmepsercs oT 0 1o 360° u umeer qBa
B3aMMHO IIPOTUBOIIOJIOKHBIX HAIPaBICHHS, OTIMYAIOIIUXCS APYT OT Apyra
Ha 180°.

INagenue cios ompeneNsdeTcs HANpasieHuemM RHAOEHUA U Y2i10M
naoenus.

Puc. 14. DiaeMeHTHI 3a1eraHus c10sI
Jlunus nadenusa cnosa - 3TO JUHHWS HAWOOJIBIIETO HAKJIOHA ITOJOIIBEI

WJIM KPOBJIH €05 (JIMHUSL HAMOOJBIIETO CKaTa), KOTopas MepreHAuKyIsIpHa
K JIMHUM TpOCTUPaHUS. MOXHO HPOBECTH MHOXKECTBO JIMHHN IaaeHus,
TapajyIeNIbHBIX MeX Ty co0oi (puc. 14, muaus 62).

Junus eoccmanus cnosa - nuHWA, O0paTHas JIMHUM TaJICHMS,
HampaBJeHHas BBepX (puc. 14, TuHUA 60).

A3umym nunuu nadenusn (a3UMYT TAJCHUS) - 3TO IPaBBId BEKTOPHBIN
TOPU3OHTAJBHBIA YToJl, OTCYMTHIBAEMBI OT CEBEPHOTO HalpaBICHUS
reorpaMueckoro MepuuaHa 0 HPOEKIUHM JMHWM NaJeHus Ha
TOPU30HTAJIBHYIO IUNIOCKOCTh. A3UMYT NajaeHus uamepsercs ot 0 1o 360°, Ho
HUMEET TOJIBKO 00HO 3HaueHue. I10CKONBKY JHMHUS NPOCTUPAHUS U JTUHUS
MaJICHUS. TEPIeHANKYISIPHBI, TO WX a3UMyThl oTiaudatorcs Ha 90°.
OmnpenenuB a3uMyT MAJCHHSA, MOXKHO BBIYHCIHTH a3UMYT IPOCTHPAHUA,
BeumTas win npudasiss 90°. Ho Henmb3st mpoienats oOpaTHyto omnepariuio!

Taxoke JUIst HONHON XapaKTEePUCTUKH 3aJe€raHus ¢I0s1 He0OXOJMMO 3HATh
yroJl HaKJIOHA 10 OTHOUIEHUIO K TOPU30HTANBHOM MOBEPXHOCTH.

VYron nageHus - ABYTPaHHBIM yroil MEXIy IIOCKOCTBIO HACIOEHUS U
TOPU30HTAJIBHON INIOCKOCTHIO (BEPTHKAIBHBIN YTOJ MEXIY JIMHUEH



™ L k] AL AL ) 3
3 2 1 o
9 28 27 26 >4 -4
2
1
< 5
;” -
e o = -
C & I~
100 1 £ <X /
%
8
9

Puc. 15. DneMeHTHI TOPHOTO KOMITaca
1 - xHOMKa, PUKCHpYIOmAst KITMHOMETD; 2 - MarHUTHasI
CTpenKa; 3 - JIMHeHKa; 4 - appeTup; 5 - moIyIumo;
6 - IulacTHHKA; 7 - ypOBEHB; 8 - muMO; 9 - KITMHOMETp
najeHust (62) M ee TpoeKlnued (8e) Ha TOPU3OHTANBHYIO IUIOCKOCTH);
usmensietcst oT 0 1o 90° (puc. 14, yrist a u ai).

23.2.  TOPHBIN KOMIIAC U ET'O YCTPOUCTBO

[Ipn reonornueckol CbEMKE OJJIEMEHTHl 3aJIeTaHUsl 3aMEpSIOTCS C
MTOMOIIBI0 TOpHOTrO Kommaca. OH BKJIIOYACT B CeOsl CICIYIONIUE 3JICMEHTHI
(puc. 15).

*  Ilpamoyzonvnaa naacmuuka (mmiHa 9-11 cm, mumpuna 7-8 cm).
Kak npaBuiio, Ha INIAaCTUHKE pa3MelleHa JUHelKd.

* B cepemuHe mNIAaCTUHKU 3aKkpeIUieH Oobuwioit aumé (Kpyr),
pasaencuubiii Ha 360°. ['paxynpoBka auMOa MPOU3BECHA MPOTHB YaCOBOM
cTpenku. JIMHUS ceBep-1Or MapajuieibHa JUIMHHON CTOPOHE IUIACTHHKU
KoMIiaca.

* B uneHtpe nuM0a B IJIACTHMHKY BBEpHYTa WIJIa, Ha KOTOPYIO
Haca)XeHa MAaZHUMHAA cmpenkda. B cTpeliky BienaHa BTyJKa M3 TBEPJOTO
MuHepaina (arar, pyouH). Brymka cooOmiaer crpenke cBOOOIHOE BpalleHHe
Ha uryie. XOopoulo HaMarHWYeHHas CTPeJKa BCerja oOpamaeTcsi CEeBEPHBIM
KOHILIOM K CEBEpHOMY MarHMTHOMY momocy. CeBepHbBIH KOHEIl CTPENIKH
MTOKPHIT CHHEH, YepHOU WK 0e0ii KpacKOM.

*  [Ilox crpenkoii Ha Uy HaJEBAETCS KOJIBIO, KOTOPOE YKPEIUICHO Ha
KOHIE puruaza (appemupa). OH IOJHUMAET CTPEJIKY C UTJIbI, U



3aKpeIuIsIeTcsl B «HepaboueM» COCTOSIHUH, U OITYCKAaeT CTPEIIKY B «paboueer»
TIOJIOKCHHE.

*  Ilonynumé - monoBrWHA OKPYXHOCTH ¢ aeneHusAMu otr 0 mo 90° B
00e croponsl. OH HCHOIB3YETCS LI 3aMepa yIiia MaeHHS.

*  Knunomemp (0TBeC) CIy)KUT M OTCYETa YIJIOB MAJCHUS.
TouHOCTH 3aMepa yTriIoB mageHus konebduercs ot 1 go 3°.

*  Knonka, ukcupyrommas KIHHOMET.

*  Cmexkno, KOTOpPOE TIOKPHIBAET KOPOOKY JTMMOa.

. Yposens.

I'pagynposka 6ompmioro auMOa Mpowu3BeieHa MPOTHB YaCOBOI CTPEIKH,
a TepecTaHOBKAa CTpaH CBeTa CAETAHBI U YCKOPCHHS M YIPOIICHUSI
MIPOU3BOJICTBA 3aMEPOB a3UMYTa.

OcHoéHOe npasuio UCnONb308AHUA 20PHO20 KOMRACA: TIPH 3aMepe
a3uMyTa 3aJaHHOTO HANpPAaBIICHUS COBMEIIAIOT [UIMHHYIO CTOPOHY
TacTHHKN KoMmmaca (T.e. juHHI0 C-HO) ¢ HampaBieHWeM H3MepseMOi
JIUHUY 1 OepyT Ha JTUMOE OTCUET IO CEBEPHOMY KOHIY MAIHUTHOMN CTpEJIKH
KoMmIiaca.

Y1005l HU3MEPUTHL TOPHBIM KOMIIACOM DJJICMCHTBI 3aJiICTaHusd HYXHO
BbIOpaTh Hauboliee pOBHYIO MJomanky. CHavanma clieayeT OMNMpeneiuThb
TOJIOKEHUE JIMHUMU TaJCHUA W Yrojl IaJCHUA. CeBeprIﬁ KOHEI[ CTPCIIKU
HampasJieH B CTOPOHY majeHus (puc. 16).



Puc. 16. 3amepsl 3J1IeMEHTOB 3aJIeTaHus HOPOJA TOPHBIM
koMmnacoM | - onpenenenue yria najgenus, Il - onpenenenue
asuMyTa maJgeHus,
Il - HaxoxneHne uHUK pocTUpanus, [V - onpexneneHue
a3UMyTa IPOCTUPAHUS

A3uMyT mpocTUpaHus (a3. mp.) BBIYUCIIAIOT, MPUOABIISISI WM BBIUKTAS
90° u3 BenMUMHBI a3UMyTa MajeHud (a3. man.). M3 aByx orcueToB Gepercs
TOT, KOTOPBIH B CEBEPHOM IOJTyIIApUH.

Hamnpumep: a3. naa. pasen FOB 100; Torga mytem pacdyeToB HOJIy4aem,
gto a3. mp. paBed 03 190 u CB 10. Takum obOpazom, a3. nao. FOB 100; as.
np. CB 10.

IIpn 3amucu a3uMyTOB MaJeHHA M INPOCTHPAHHSA 3alHCBIBACTCS
a3uMyTallbHas 4eTBepTh B OykBeHHOM BhIpakeHmnn (CB, OB, 103, C3).

3amnuch 3JEMEHTOB 3aJIETaHMs BRITISIIUT CIICAYIONIM 00pa3oM:

A3. nao. C3 320; yzon 42; a3. np. CB 50.

I'pamycsl He craBsTcsi, 4YTOOBI HE MyTath C HyJlieM. TOYHOCTBb
OTpENeIeHNsT  BJIEMEHTOB  3ajJieTaHWs  JOCTHraeTcsi  MHOTOKPATHBIMHU
KOHTPOJILHBIMH 3aMepaMHu.

A3UMyT, 3aMEpPEHHBI TOPHBIM KOMITACOM, SIBJSeTCS MazHumusim. OH
4acToO OTJIMYAeTCSI OT MCTHHHOTO (reorpadpuyecKoro) u3-3a HECOBIAJCHUS
MarHuTHOrO W  reorpauyeckoro MepuauaHoB. s  mosrydeHust
«UCTUHHOTO» a3MMyTa BBOJHTCS IONpaBKa Ha MarHUTHOE CKJIOHEHHE (T.e.
Ha Yrojl MeXAy HalpaBJIeHHEM MarHMuTHOrO U reorpaduieckoro
MepuauanoB). s KaXI0H 9acTH 3eMHOTO Iapa MarHUTHOE CKJIOHEHHE
MepUOANYECKH M3MEHSIETCs, I0ITOMY BBIUMCICHUS IyOJIMKYIOTCS B



CICIMATBHBIX TAOJMHUIAX U yKa3bIBAIOTCS Ha KapTax. CKIOHCHHE MAarHUTHON
CTpPEJKH OBIBACT BOCTOYHBIM U 3aIaJHBIM (BEIHMYMHA KOJIEOJIETCS OT JOJer
mo 10-13° u Gonee).

Benenne momnpaBok NpOU3BOIUTCS CIEAYIOIIAM 00pa3oM.

1) BenmuvHa BOCTOYHOTO CKIOHEHWS TPHOABISIETCS K BEJIHYHHE
3aMEpEeHHOTO a3UMyTa.

Ilpumep: cxioHeHue y - B 7, 3amep marautHoro asumyta B - JOB 100.
Torna UCTUHHBIN a3UMYT PaBEH:

a=g+y=100+7 = IOB 107 (puc. 17, I).

2) BennuuHa 3amafgHOTO CKJIOHEHHS BBIYMTACTCS M3 3aMEPEHHOrO
a3uMyTa.

Ilpumep: cxnonenue y - 3 10, 3amep marHutHoro asumyta B - CB 80.
Toraa UCTUHHBIN a3UMYT PaBEH:

a=B-Y =280-10=CB 70 (puc. 17, II).

MoO>HO BBECTH TOMPABKY Ha MarHUTHOE CKJIOHEHHE Ha CaMOM TOPHOM
KOMIIace, MMOBEPHYB JIMMO M0 4aCOBOW CTpeJIKe (€CJIM BOCTOUYHOE CKIOHEHHUE)
Y IPOTHUB YaCOBOM (€C/IM 3amagHoe).

23.3. U30BPAXEHUE DJIEMEHTOB 3AJIET'AHUS CJIOA
HA KAPTE

N3o0paxkeHHe JIEMEHTOB 3aJIeraHus CJI0sl Ha Te0JIOTHYECKOH KapTe MpH
Pa3IMYHBIX YCIOBUAX MOKa3aHO Ha pucyHke 18. Ilpu 3ToM UIMHHAS TUHUA
3HaKa COOTBETCTBYET MCTHUHHOMY IIPOCTUPAaHUIO CJIOsA, a KOpOTKas -
HUCTUHHOMY HAIPaBJICHUIO €T0 MaJEeHUsl.



McmuHbit

mMepuduaH
MemuHbid
mMepuduaH
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Puc. 17. Cxema, nosicHsIto11asl BBEICHUC
TIOTIPaBKH Ha MarHUTHOE CKJIOHEHHE | - B cirydae
BOCTOYHOTO, II - B ciIydae 3amaiHOrO CKJIOHEHHUS;
a - HICTUHHBIM a3UMYT; B - MATHUTHBIN a3UMYT; Y
- MArHUTHOE CKJIOHEHHUE
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Puc. 18. Hanecenue 31eMEHTOB 3alleTaHUs CIIOS
Ha KapTy d - HAaKJIOHHOE HOPMAJIBHOE, 0 -
OTPOKHUHYTOE, 6 - BEPTUKAIBHOE, T -
TOPH30HTAIBEHOE

23.4. KOHTPOJIbHBIE BOITPOCHI

1. TloHsTHe HAKIOHHOTO 3aJIeTaHMUI.

2.  DneMeHTHI 3ajeraHus CJIos.

3. TopHBIit KOMIIaC ¥ €ro yCTpOWCTBO. 3aMephl AIEMEHTOB 3aJeraHus
MOPOJ] FTOPHBIM KOMIIACOM.

4. MarHuTHBIH M WCTHHHBIM a3uMyThl. [lonmpaBka Ha MarHuTHOE
CKJIOHEHHE.

5. H300paxeHHe 3IEeMEHTOB 3aJIETaHMs CJIOS Ha KapTe.

24. CKIIAJUATBIE (INTMKATUBHBIE) TEKTOHUYECKHE



HAPYIIIEHHWA

Cxnagyatbie (ITMKATHUBHBIC) HAPYIICHUS - TEKTOHUYECKHE HAPYIICHHUS,
B pe3yJibTaTe KOTOPBIX CJIIOM TOPHBIX IOPOJA HM3rHOaloTcsi 0e3 paspbiBa HX
CIUIONTHOCTH (IIETIOCTHOCTH).

Ckmagku - W3rHOBI CJIOEB TOPHBIX MOPOJ JIFOOOTO TIONIOKEHHS B
npoctpaHcTBe. CKIagku o00pa3syloTcss B pe3ysibTaTe IBIDKCHHS CIIOCB
TOPHBIX TIOPOJ TTOJT BO3JICUCTBHEM BHEITHUX CHII.

24.1 . QJIEMEHTBI CKJIAZJOK

Brigenstor cienyromniye 3J1eMeHThI CKIaaok (puc. 19):

Yeon cxknadku
(npu eepwure)

Yaon cknadku
(npu eepwure)
Ocs

Yeon cknadku
(npu eepwure) 1

Puc. 19. DiieMeHTHI CKIIaIKK

*  Kpblaba - GOKOBBIE YAaCTH CKIIAJIOK;

*  3aMo0K - MecCTO neperuba WM Nepexojia OJHOI0 KpbUIa B JAPYroe
(MecTo CMBIKaHUS KPBIILEB);

*  A0po - BHYTPEHHSS 4YacTh CKJIQAKH, 3aKIIOUEHHAs MEeXIy
KPBUIBSIMHU U 3aMKOM;



*  yeon cknadku - Yroj TPU BEPIIMHE CKIAIKUA (IBYTPaHHBIA yro
MEX]Ty TOBEPXHOCTSMH KPBLILCB);

*  @epuIuHA CKAAOKU - TOYKA MAaKCHUMyMa Mepernba Ha MOnepeduHOM
CCUCHUH 3aMKa CKJIAJIKH;

*  o0cesas nogepxHocmv (NIOCKOCHIb) - TUIOCKOCThH, KOTOpAs ICIHUT
CKJIaJIKy BJIOJIb HA JIBC YaCTH U YrOJI MPH BEPIIUHE JCITUTCS MOTOJIaM;

*  wapHup CKIAOKu - JVHUSA, TPOXOJAINAs Yepe3 TOYKH MaKCHMyMa
nieperuoa;

*  ocesasa nunua (0cb CKIAOKu) - JHMHUSA TEPECEUYCHHUs OCEBOM
MTOBEPXHOCTH C TOPH30HTAIBHON MTOBEPXHOCTHIO;

*  yeon nadenHus RAOCKOCHMU KpPbLIA CKAAOKU - JBYTPAHHBIA YroJ
MEXAYy YIIIOM MaJeHHus KpbUla CKIaAKM © e¢ [POCKIued Ha

)
Puc. 20. AntuimHaneHas (A) U cuHMHaIbHas (B) cxnaaku
TOPU30HTATIBHYIO TUNIOCKOCTh; 3MeHseTcs ot 0 go 90°.

24.2. KTACCUOUKALIMA CKIIAZIOK

Bce cxnaguaTteie (OpMBI OETATCS HO PACRONOMNCEHUIO 8 HUX CJl0€8
20pHBLIX ROPOO HA JIBE TPYNIBl - AHTHKIMHAIBHBIE W CHHKJIMHAIIbHBIC
CKJIA/IKH.

*  GHMUKIUHAIbHbIE - CKIIAJIKU, sApa KOTOPBIX BCET/A CIAraroTcs
OTHOCHTEJIEHO OoJiee APEBHUMHM MOPOAAMH (CIIOSIMU), YeM Kpbuibs (puc. 20,
A);

*  CUHKAUHANbHBIE - CKIAJKW, sIpa KOTOPHIX CIIOKEHBI Ooiee
MOJIOABIMH TTOPOJIAMH, YeM Kpbuibs (puc. 20, b).

OmnpenensTh  aHTUKIWHAIBHBIE  CKJIQJAKA  KaK  BBIMYKIbIE — WJIH
oOpaleHHbIe BBITYKIOCTHIO BBEPX, & CHHKIMWHAIBHBIE - KaK BOTHYTBIC WIJIH
oOparieHHble M3rHOOM BHHM3 HeEMpaBWwiIbHO! B ckiagkax Hepeako HM3rud



CJIOCB HAIIpaBJICH HE BHU3 U HE BBEPX, a B TY WK UHYIO CTOPOHY. OcobeHHo
TPYAHO PCHIMUTH 3TOT BOIIPOC B CPE3aHHBIX 3po31/1e171 CKJIaJJKaXx.



Kpome TOro, ckimagku HENSTCA HA THIBI MO APYTUM HpHU3HAKaM (IO
TCHE3HUCY, MOJIOKCHHUIO OCCBOM MOBEPXHOCTH, MO XapaKTepy meperuda cioes
B 3aMKe, 110 BBICOTE, CTCIICHU CXKATHS U IIP.):

1. Ilo mexanusmy o0pazoeanus cKiaoox (cenemuueckas
knaccugpuxayusn) (puc. 21):

*  CKIAOKU NPoOO0bHO20 uzeuba 00Pa3yroTCs IPU MEKCIOCBOM
CKOJIBYKCHUH TI0/ ACUCTBUEM TaHTCHIINAIBEHO HaIpaBICHHBIX
TEKTOHUYECKUX CHIT (0OKOBOE CIKaTHe);

. CKNAOKU nonepeuHo2o uszeuba TIPEACTABIIOT CO00I IITaMITOBBIN
m3ru® CHM3y, UTO TPUBOOUT K OOpa30OBaHUIO  aHTHUKIMHAIBHOW
CKJIaT9aTOCTH C YMEHBIIICHHEM MOIITHOCTEH CIIOCB B 3aMKE;

* CKIIAOKU CKANbIGAHUs SIBIASIOTCS HCO6LI‘IHLIM BUIOM [[e(bopMaum/I.
BonHOOOpa3Hble M3THOBI CIIOCB SIBISIOTCSI CIICJACTBUEM HEPABHOMEPHOI'O
CKOJIB)KCHUA Y4YAaCTKOB CJIOCB IO MOICPCYHBIM TpECIIUHAM. HOCHCZ[HI/IC
00pa3yroT CUCTEMY MapalIeJbHBIX TPEUIUH, HA3bIBAMYIO Kiausaxcem (CM.
pasn. 25.2);

. CKIAOKU — NIACMUYECKO20  MeyeHus  (Hachemauus)  ABISIIOTCA
Pe3yIBTATOM CIIOKHBIX JTe(OpMail B IIIACTHICCKHUX TOJIIIAX.
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Puc. 21. 'eHeTnueckne TUIIBI CKJIAAYATOCTH A

- IpoJONILHOTO M3rubda, b - monepeynoro

u3ruba, B - HarHeTaHus (MI1aCTUYECKOTO

TeueHus ). CTpeaKamMu MoKa3aHO HarpaBJIeHUE

JIBIDKEHHS Macc

2. Ilo cmenenu coxpannocmu:

. HeOeHyOuposanuble - CKIa K1, HE TPOHYTBIE IPO3UeH;
. cpe3annbvle - CKIAJIKU, YHUYTOKEHHBIE DPO3HEH.

3. Ilo mopghonozuueckum npusnaxam.

a)  NO NONOACEHUIO 0Ce8oll NO8ePXHOCIU K Kpblibim (pHC. 22):
. cumMmempuyHule,




acummempudHble.



Puc. 22. Tur rA -
C

A b

0) no nonoscenuto ocesoi HOBEPXHOCHMU U RAOCHUIO  KPbLIbEs
(puc. 23):

*  npsamble (HOPMaJbHbIE, CHMMETPHUYHBIC) - CKIIAJIKH C
BEPTUKAJIBHON OCEBON IMOBEPXHOCTBIO W OJUHAKOBBIM YIJIOM MAJCHUS
KPBLIbCB;

*  Kocble (HaKJIOHHBIE) - CKJIQJIKU C HAKJIIOHEHHON 0CeBOi

IIOBEPXHOCTBIO, KPbUIbS KOTOPBIX NAJAar0T B IIPOTHBOIIOJIOXKHBIE CTOPOHBI,
NaJicHUe OJHOIO Kpblia Kpyde MaJeHusl BTOPOro;

*  OnpoKumymble - CKIaJKH C OYEHb II0JIOTO HAKJIIOHHOW OCEBOM
NIOBEPXHOCTBIO, KPbLIbS IJAI0T B OJHY CTOPOHY;

a

Puc. 23. Kinaccudukanus ckiiagox 1o moJIoKEeHHIO 0CEBOH MMOBEPXHOCTH U MaJICHHIO
KPBUIbEB CKIAAKH
a - IpsIMBIE; O - KOCBIE; B - ONPOKUHYTEIE; T - JIeXKA4He; [ - IepeBEPHYTHIC

*  Jexcayue - CKIaIIKU C TOPU3OHTAILHOW WITH MOYTH
TOPU30HTAJILHOM OCEBOM MOBEPXHOCTHIO;

*  nepesepnymole (HBIPSIOIIUE) - CKIAJKH C W30THYTOW OCEBOM
MIOBEPXHOCTHIO.



B) N0 Y21y HpU 6epuiuHe U N0 CHCAMUIO KDbLILEE!

*  nonozue - CKIAJKU C YIJIOM IIpH BepiuHe 6onee 120°;

*  omkpwvimele (IPOCTHIC) - CKIAIKUA C YIJIOM MpPU BEPIIMHE OT
70° mo 120°;

*  3aKpuimple - CKIAJKU C YIJIOM npH BepiiuHe oT 30° go 70°;

. corcamule - CKIAJIKK ¢ yriaoM npu Bepiuune ot 10° 1o 30°;

. U30KUHAIbHbIE - CKIAJIKU C YIJIOM IpH BepuiuHe noutu 0° u
MapajuieIbHBIM WM MOYTH MMapaUICIbHBIM PACIIONIOKECHUEM KPBLIBCB.
Takue ckimagku MOTYT OBITH MPSIMBIMH, OMPOKUHYTBIMH, JCKAUAMU H
MIEPEBEPHYTHIMH, HO HE MOTYT OBITh KOCBIMU;

*  nepexcamole (BeepooOpa3HbIe) - CKIAAKH, AP0 KOTOPHIX
nepexaro. Takue CKIaIKkd MOTYT OBITh IPSIMBIMHU, KOCBIMH, PEIKO
HAKJIOHHBIMH U €I PEKE JICKAUNMH.

T) no gopme nepezubos cinoes 8 3amKe CKIAOKU:

. C IMUPOKUMH CHHYCOUIATHLHBIMU (BOTHOOOPA3HBIMH) U3THOAMU;

*  C Y3KHUMH AYTOOOpa3HBIMHU 3aMKaMH;

*  C PE3KWMH YTIIOBATHIMHU IIEPETHOAMU (Y2i06amule).

) HO coomHouieHUur 8blcomul u wupunsl (puc. 24):

*  nmaockue (HW3KHE, MIHPOKHE) - CKIAIKH, V¥ KOTOPHIX IIMPHHA
MHOTO OOJBIIIE BEICOTHI;

*  ebicokue (Y3KHe) - CKIIAJKH, Y KOTOPBIX BEICOTA OOJIBIIE ITHPUHEI;

*  pasnomepHsle (CpEIHUE) - CKIAJKU, B KOTOPBIX COOTHOIICHUE

BBICOTHI M IIUPHUHEI TpuMepHo 1:1 - 1:2.
a 0

e

MNnockue /\

(wupokue) Piﬁnogepﬂre
cpedHue
AATA
/\ {
Beicokue
(yskue)

Puc. 24. Turb! cki1a/1ok 110 COOTHOIIICHUIO BBICOTHI M IIIUPUHBL
a - IIocKue, O - pABHOMEPHBIE, B - BHICOKHE
€) HO COOMHOWEHUIO MOUHOCH eIl C/10€8 6 3AMKAX U HA KPbLIbAX
(puc. 25):



M Konuenmpuueckue - CKJIaJIKyu, Y KOTOPbIX UCTUHHAsA MOIIIHOCTbH
CJIOCB B 3aMKaxX M Ha KPbUIbAX OAMHAKOBA,

M nooooHble - CKJIagKH C yMeHLIHeHHOﬁ HCTUHHOM MOIITHOCTBIO
CJIOCB Ha KPbLIbAX U yBeJ'IPI‘-IeHHOfI B 3aMKax;

® AHTUKJIMHAJIU, Y KOTOPBIX MOMIHOCTH OJHHUX U TCX KE€ CIIOCB
YMCHBIIAKOTCA OT KPBIJILEB K 3aMKaM.

Puc. 25. Tyl cki1aiok 110 COOTHOIIEHUIO MOIIIHOCTEH CIIOEB
B 3aMKaX M Ha KPbUIBSIX
a - KOHIIEHTPHYECKHUE; 6 - MO00HBIC; B - AHTHKIMHAIIK C YMEHbBIIAOLICHCSE
MOIIIHOCTBIO CIIOEB OT KPBUIBEB K 3aMKaM

Kpome Toro, BbIIENAIOT CIeAYIOMINE TUITBI CKIaI0K:

*  ¢prekcypul (cTyneH4aThie, KOJICHOOOPa3HBIE CKIIAIKN ), KOTOPBIE
MIPEACTABIIIOT COOOM COYeTaHMe ABYX MEPErHOO0B (aHTHKIMHAIBHOTO U
CHHKJIMHAJIFHOTO) B TOPU3OHTAIBHBIX MM IOJIOTO HAKIOHHBIX CIOSIX
mopox (puc. 26, I);

*  cyndyunsle (KopoOuarble) - CKIAIKH C LIMPOKHUM IUIOCKAM
3aMKOM U KPYTBIMH KpbUTbsiMH (puc. 26, 11);

*  Ouanupogvle - CKIAJKU, B KOTOPBIX CIOM HapyIICHbl B 3aMKE
pa3pbIBaMH OT HOAHATHUS U NPOTHIKAHUSA IPOM U3 IUTACTHYECKUX MOPOJ
(comp, rumc, MSATKHE TIHHBI). SIApO CKIAAKM Ha3BIBACTCS SAPOM
npoteikanus (popma ero Moxer ObITH CTOJ0O-, MITOKOOOpa3Has,
KarieBUIHAs )

(puc. 26, III).

KpynHble  aHTHUKIMHAIbHBIE W CHHKIMHAIBHBIC  CTPYKTYpHI
CKJIaa4aThIX 00JsacTeif, OCI0XKHEHHBIE Ha KPBUIbSX CKJIAJKaMH 2-T0 U 3-
IO TIOPS/IKOB, HAa3bIBAIOTCS aHTHKIMHOPHAMHU W CHHKIMHOPUSMH (pHC.
27). Tlpumepsl: antuknuHopuii bonpmoro Kaskaza, ['mmanaiicknit
AHTUKJIMHOPUIT; IpUMep CUHKIMHOPHS - KamdopHuiickas nonuHa.



Puc. 26. Turmb! ckiiagok
| - crymeHuaTrIe Win KoJeHooOpasueie; 11 - cynayunsie (kopobuateie); 11 -
JIMATIMPOBEIE (2 - SIAPO MPOTHIKAHHS)

Puc. 27. Cxema antuximuHOpus (A) n cuakiauHopus (Bb) B
BEPTHKAILHOM TIOTIEPETHOM pa3pese

KpynHble ckilaggarsle CTPYKTYpsl Ha IIaTopMax B BHIE OOIIMPHBIX



IINIOCKHUX l'[pOFI/IGOB nim 06HII/IpHI)IX CBOJAOB, HCCOIJIaCHO 3aJICraroluc Ha
APCBHEM CKJIa4aTOM OCHOBAHUU (q)yH}laMeHTe), Ha3bIBalOTCA
CHHCKJIM3aMH1 U aHTCKJIN3aMU.

24.3. KOHTPOJIbHBIE BOITPOCBI

=

[MonsiTre cknagKu. DIEMEHTHI CKIIaIKH.
Krnaccudukanms cknamok.
3. Cxiagyatble CTPYKTYpHI.

o

25. PA3PBIBHBIE (IU3BIOHKTUBHBIE) TEKTOHUYECKHUE
HAPYIIEHHWA

PaspeiBHEIC (AM3BIOHKTHBHBIC) HApPYMICHWS - 93TO TEKTOHUYECKUE
HapyIICHHs, B pe3yJabTaTe KOTOPHIX CJIOM TOPHBIX TOPOA TEPSIOT CBOIO
CIUIONTHOCTS (IIETIOCTHOCTB).

Paznuuarom:

1) pa3psIBbI CO CMELIEHUEM, IJI€ OTAEIUBIINECS OJIOKH TOPHBIX ITOPOJ
CMENIA0TCsl OTHOCUTEIBHO APYT APYTa;

2) paspbiBbl 0€3 CMEHIEHHS - 3TO PACKOJbI, BIOJb KOTOPBIX HE
MIPOUCXOIUT 3aMETHBIX MEPEMEIICHNH (TPEIIUHBI).

25.1. PA3PLIBbI CO CMELIEHUEM

25.1.1. DJIEMEHTBI PA3PBIBHBIX HAPYILIEHUI

B pa3pbIBHBIX HapyIIEHUSIX BBIACIAIOT CIEAYIOIINE 3JIeMEHTHI (puc. 28):
*  cMecmumens - TIOBEPXHOCTh Pa3phIBa;

*  KpblibA - CMECTHBIINECS OJIOKH, MPHUIIETAIONINE K CMECTHTEIIO;

*  amnaumyoda - BeIMYNHA CMeUIeHNs. Pazinyaior ciieayroniie BUabI

aMILTUTYABL:

0 UCTHHHYIO - PACCTOSIHHE B INIOCKOCTH CMECTUTEIS] MEXKIY
KpOBJIEH MM MOAOIIBOM OJHOrO U TOTO K€ IIJacTa B BUCSYEM U JIekKAuEM
KPBLIbSIX;

0 cTpaTturpauuecKylo - BEIMYMHA CMEIIEHHS 10 HOPMAJIH K
MIOBEPXHOCTH HACJIOCHHUS TTOPOJ;

0 BEPTUKAIBHYIO - IPOCKINA Ha BEPTHKAIBHYIO INTIOCKOCTD
OTpEe3Ka, BRIPAXKAIOMIETO HCTHHHYIO aMIUTUTYLY;

0 TOPHU30HTAIBHYIO - IPOEKINS Ha TOPU30HTAIBHYIO

IUIOCKOCTh OTPE3Ka, BRIPAKAIOIIETO HCTHHHYIO aMILTUTYY;
* yeon nadenusn cmecmumens (a).



Puc. 28. DiieMeHTHI pa3phIBHBIX HAPYIICHUIMA
I, Il - kpbutbs; f-f - cMecTuTens; ammaurya: a! - mo
CMECTHUTEITIO, a, - BEPTUKAIbHAA, a3 - TOPH30HTAIBHAS,
a4 - cTpaTurpaduveckas; a - yroi naJeHus CMECTUTEIS

25.1.2. THIIbI PA3PBIBHBIX HAPYIIEHUN

BbIIENnsAIOT HECKOJBKO THIIOB pa3pbIBHBIX HAPYIICHUH, KOTOpHIC
OTJIIMYAIOTCS TI0 CTPOCHUIO:

. cOpockHI;

. B30pOCHI;

. CIIBUTH,

. HaJIBUTH.

COpochl - HapylIeHHs, Y KOTOPHIX CMECTUTEIb HAKIOHEH B CTOPOHY
omnyeHHoro 0Jioka. Bucsiuee KpblI0 OTHOCHUTEIBHO JIe)Ka4yero OIyILIEHO 10
HaIpaBJICHUIO CMECTUTEII, a Jiexkauee KPbIJIo MPUIOAHITO (puc. 29).

ITo yriy HakJIOHa CMECTHUTENIs Pa3iIMyaroT CJeIyIOIINe BUIbI COPOCOB:

. nonozue (¢ yriioM NajieHus CMeCTUTENs 10 45°);

. Kpymule (¢ yriioM najieHus cmecturens ot 45° mo 80°);

. eepmukansHble (C yriioMm majgeHus: cmectutens ot 45° no 80°).
B30pockl - HapyIIeHUsI, B KOTOPbIX CMECTUTENb HAKJIOHEH B CTOPOHY
npuronHsATOr0 O10Ka (puc. 29). Kiaccudukarws B30pOCOB Mo yriry HaKIIOHA

CMECTHUTEIIS HICHTHYHA KJacCu(UKAIIIH COPOCOB.
[Tupoko pacrpocTpaHEeHBI TPYIIIIOBBIE COPOCHI HITH B30POCHL.
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Puc. 29. Cxema ctpoenust cOpoca u B3Gpoca
DnemeHThI cOpoca: A - OTHOCHTEIIBHO MPHUITOTHATHIH (Jiexadnii) 00K,
b - oTHOCHTENBHO OMYIIECHHBIN (BUCSYMI) OJIOK DeMeHTHI B30poca: A -
OTHOCHTENHHO TPHUITOHATHINA (BUCSUHIT) OJIOK,
b - OTHOCHTENBHO OMYIICHHBIN (JIeKauuii) OJI0K

CrpykTypsl, 00pa3oBaHHbIe cOpOCaMu WM B3OpOCamH, IEHTPAJIbHbIC
YacTH KOTOPBIX OMYIIEHBI M CIOXKEHBbI Ha 36MHON MOBEPXHOCTH Oojee
MOJIOABIMH TOPHBIMH TOPOJAMH, Y€M MOPOJbI, OOHAXKAIOUIMECS B HUX
KpaeBBIX MPUITOTHATHIX YaCTAX, Ha3bIBAIOTCS rpadbenamu (puc. 30, a).

CTpyKTyphl, I[CHTPAJIbHBIE  YaCTH  KOTOPHIX  OTHOCHTEIBHO
MPUITOMHATEl M HAa MOBEPXHOCTH 3EMIIM CJOXCHBI 00jice APCBHUMU
MOPOJIaMH, YeM TOPOJIbI, HAXOMAIIAECS B KPACBBIX OIYIICHHBIX YaCTsX,
HasbIBatoTcs ropctamu (puc. 30, 6).

Puc. 30. Cxema crpoenust rpaGeHoB (a) U ropeToB (6)
CnBuru - paspblBHBIE HApyIIEHUs, CMEIIeHHE OJIIOKOB B KOTOPBIX
MPOUCXOJUT B TOPU30HTAJIHLHOM HANpPABJICHUH, T.€. KPBUIbS CMEIAOTCs
napajuieJIbHO MPOCTUPAHUIO CMECTUTENS. Y CIBUIOB BBIJIEISIOTCS TaKHUE XK€



9JIEMEHTHI, KaK U 'y COPOCOB U B30POCOB.

IMageHne cMecTHTENsI MOKET OBITh KaK KPYTHIM, TaK M IOJIOTUM (Yaie
mon yriom 70-90°). Tlo yriny majaeHWs CMECTHTENS CIABUTH JACTATCS Ha
TOPU30HTAIBHBIC, HAKIOHHBIC (TIOJOTHE M KPYThie) U BEPTUKAIBHBIC (PHC.
31), a MO OTHOCUTEIHHOMY MEPEMEIICHUIO KPBUIbCB JACIATCS HA MPAaBbIC U

JIEBBIE.
‘/ /
BECPTHKATbHBIN HAKJIOHHBIN
| <— |
L — |
TOPHU30HTAIBHBIN

Puc. 31. Tunsl cIBUrOB

Hansury (noaasuru) - ocodas rpyria pa3pbiBOB B30POCOBOI0 CTPOCHUS
C OTHOCHUTEJBHO TOJIOTUM TIOJIOKEHHEM CMECTHUTENs, TECHO CBSI3aHHBIE CO
ckiankaMu (puc. 32). AMIUIMTYABI CMEIIEHHH y HaJBUra MOTYT OBITh
3HAYUTEJIBHO OOJIbIIE, YeM Y B3OPOCOB, HO B OOJIBIIMHCTBE ClIy4aeB OHU HE
NPEBBIIAIOT MEPBBIE COTHH METPOB.

[o yriry majeHnst CMECTUTENS pa3IMyaioT CIIeIyIONINe TUIIBI HAJBUTOB
(puc. 32):

*  Kpymute (C YTJIOM MaJeHUs cMecTUuTeNs Oomnee 45°);

*  noaozue (c yriioM MaJieHUs] CMeCTHTENS MeHee 45°);

*  2opusonmanvubie  (C  TPUOTMZHTEIFHO  TOPH3OHTAIBHBIM
PpacIoI0XeHHEM CMECTUTEINS);

*  Hbipawouwjue (TIOBEPXHOCTh pa3pblBa Ha OTICIBHBIX yYacTKax
HaKJIOHEHa B CTOPOHY BHMMOTO IEPEMEIIEHHUS] TOPOJI).

AKTHBHBIM SIBJISIETCSl BHCSIUEE KPBUIO, KOTOPOE MEPEMEIIAeTCsi CHU3Y
BBEpX M HAJBUHYTO Ha Jiekauee KpbuIo. Jlexkaiee Kpbulo peako ObIBaeT
AKTHBHBIM, B 3TOM CJIy4ae 00pa3yercsl o/|/IBHT.



Puc. 32. Turbl HaBUTOB
a - KpyToii; O - IOJIOTHIA; B - TOPU3OHTANIBHBIIH; T - HBIPSIOMINI

B 3eMHOI KOpe IIMPOKO PpachpoCTpaHEHB! KPYIHbBIE PETHOHAJbHBIC
CTPYKTYpBI, KOTOpBIE MPOTATUBAIOTCS HA NECATKH, COTHH KujoMeTpoB. K
HUM OTHOCSITCSI TEKTOHHYECKUE ITOKPOBBI U INTyOHHHBIE PA3JIOMBI.

TexkToHHUeCKHEe TOKPOBBI (LIApBSKKM) - 3TO KPYMHBIE HAJBUTH, IO
KOTOPBIM  BJOJb  IOJOTUX WA  TOPHU3OHTAJIBHBIX  IOBEPXHOCTEH
TIepeMeIatoTcss He OT/ENbHbIE CKIAJKH, a IIeJble CKIaJJaTble KOMIUIEKCHI.
Spkum  npumepoMm  sBisttorcss CKaHIWHABCKHE  TOPBI,  KOTOpBIE
npoTsruBatoTcst Ha 1500 kM ¢ tora Ha ceBep. OHH MPENCTAaBISIOT COOOH
TMTaHTCKHH TOKPOB, HAJBHHYTBHIH 10 TOPHU3OHTAIBHOW ITOBEPXHOCTH C
3amaga (CO CTOPOHBI ATIAHTHKHM) Ha IPEBHHE KPUCTAIIMYECKHE TOJIIN
Bantuiickoro mura Ha paccTosiaue 6osee 250 m.

B cTpoennn nokpoBa BBIIETAIOTCS CIEAYIOIINE CTPYKTYPHBIE JIEMEHTHI
(puc. 33):

*  «KOpHU nokKposéa» (poIuHA TIOKpPOBa, KOpHEBas 30HA) -
NIPEAIOJIaracMblii UM yCTAHOBIEHHBIN PaliOH, OTKY/A IIPOUCXOAUT IIOKPOB,
IJie TIOPOABI, €0 clararoline, OTOPBAJIUCH OT CBOETO OCHOBAHUS;

*  mulnoeas, cpeouan (Wumoeas) u poumanvHas (nepeonas uiu
10006as) wacmey nOKposa;

*  amnaumyoa wapvadxca - pacCTOSHUE, HA KOTOPOE MEepeMecTUics
MIOKPOB; OOBIYHO OHO COOTBETCTBYET PACCTOSHHIO MEXIy KOPHIMH U
(pOHTOM ITOKpPOBA;

*  @6mMOXmMOH - OCTABILEECS HA MECTE HUYKHEE MEPEKPHITOE KPBIIO;

*  au10XmoH - BepXHee HAIBHUHYTOE KPBIJIO;

*  3epKao CKONbiceHUA - TIOBEPXHOCTh BOJIOYCHNUS;

*  meKmoHuueckoe (IPO3UOHHOE) OKHO - BCKPBITBIE JPO3UEH



MOACTWIAKOIINE TOKPOB NOPOIbI;
® Kiunn (munneu) - PI3OJ'IPIpOBaHHLIfI OCTaHf, O6pa30BaBIlIPIﬁCH B
PE3YJIbTATE 3PO3UU ITOKPOBA.

Puc. 33. Cxema cTpoeHus: NOKpOBa

1 - pazpes nokposa: I - kopan nokposa; 11 - Tex0 nan naHIph
MIOKPOBA;

Il - ronoBa (7100) WM GPOHT OKPOBA; @ - KIIHIIITEL; O -
TEKTOHMYECKOE OKHO;

2 - TEKTOHMYECKOE OKHO B IUIAHE; 3 - TCKTOHUYECKOE OKHO B pa3pese;
A - a;uoxToH; b - aBTOXTOH; B - 3epKaino ckonbxeHust

['1yOuHHBIE Pa3IOMBI - 3TO JMHEHHBIE 30HbI, B KOTOPBIX COCPEAOTOUESHBI
pasphIBBl, HMHTEHCHBHAs  CKJIQM4aTOCTh W  TpemuHoBarocTb. OHHM
XapaKTepU3yIOTCsT  OOJIBIION TMPOTSHKEHHOCTBIO, OTHOCHUTEIBHO —Majloi
IIAPUHON  (KWJIOMETp, TepBble MAECATKH KWIOMETpa), 3HaYMTEeNILHOMN
IITyOMHONH TPOHMKHOBEHMS (HEpEIKO HIDKE IIOIOMIBBI 3€MHOH KOpBHI),
JUINTENIFHBIM pa3BUTHEM (HECKOJIBKO MEPHOI0B, JaKe IIETIBIE 3PHI).

Pudter (prdTOBBIE 30HBI) - 3TO CHCTEMbI KPYITHBIX MHOTOCTYIIEHYATHIX
rpabeHOB, TPOTHKEHHOCTBIO THICSYM KHJIOMETpoB. Ilpumepom MoryT
cnyxuts pudpt KpacHoro mops, MeptBoro mopsa, pudt CpeawHHO-
OKEaHW9IeCcKoro xpedTta, PeifHckuil rpadeH.

Ha reonornuecknx kaprax pa3pbIBbI HOKA3bIBAIOT YKUPHBIMH, TOJICTHIMHI
JIMHUSIMHA YEPHOTO MJIM KPacHOTro IBeTa. YTOObI BBISIBUTH OIYLIEHHOE WIIN
MIPUIIOIHATOE KPBLIO, HY’KHO OIPEAEIUTh BO3PACT FOPHBIX IOPO.

25.2. PA3PLIBBI BE3 CMEIIEHUA



TpelmHsl - 3TO PacKOJbI, BIOIb KOTOPHIX HE MPOHCXOIUT 3aMETHBIX
nepemerieHnid. OHH IUPOKO PacHpOCTPaHEHbl B MPUIIOBEPXHOCTHOW YacTh
3eMHOM KOpbl. COBOKYIHOCTh TPCIIMH B TOPHBIX MOPOJax HAa KOHKPETHOM
y4acTKe Ha3bIBaeTCs MPewUHO8AMOCHIBIO. TpemuHOBaTOCTH
XapaKTePU3yETCs TyCTOTOM PaCIONOKCHHS, OPUCHTUPOBKOU B
MIPOCTPAHCTBE, CTENICHBIO BHIPKEHHSI, TEHE3UCOM (IIPOUCXOKICHHUEM).

Cpenu TpemuH BBIIENAIOT 2 TEHETHYECKUX THUIIA - HemeKmoHuyeckue N
MeKmoHuuecKkue.

HerexToHmueckne TpPEIIWHBI BO3HUKAIOT BOJM3M MOBEPXHOCTH 3EMIIH,
CBS3aHBI C DOK30TCHHBIMH TIpOLleCCaMH  (M3MEHEHHWE TEeMIIepaTypHl,
BJIQKHOCTH TOPHBIX TOPOJ U JIp.) M UMEIOT HEOOBIIYIO MPOTSHKCHHOCTh U
rIryOuHYy.

PaznuuaroT criepyromniye BUIbl HETEKTOHUYECKUX TPELIHH:

*  nepsuuHvie mpewjuHbl PA3BUBAIOTCA B pPE3yNbTaTe IPOSIBICHUS
BHYTPCHHUX CHJ, BO3HHMKAWOIMX B TMOPOAaX MPU WX YCHIXaHMWH,
VIUIOTHCHUH, U3MCHCHHU O00bEMa M TEMIICPATyphl U (HU3UKO-XUMHUCCKUX
MIPEBpAICHHSIX;

*  mMpewuHbl YCHIXAHUSL

*  mpewuHbl GblBeMPUBAHUSL,

*  mpewuHsl pasepysKi;

*  mpewuHvl ONOAZHEl U NPOBANOs;

*  mpewuHsl HaAnopa.

TeKTOHNYECKHE TPEIIUHEI BO3HUKAIOT B PE3yJbTaTe ABIDKCHHS 3E6MHOU
KOPBI U CBSI3aHBI C 00pa30BaHWEM CKIIQJOK M Pa3pBIBHBIX HapymeHwuid. OT
HETEKTOHMYECKUX  TPElIMH  OTJIMYAroTCs  OONbIIOW  riyOMHOW U
3HAYUTENbHOM MPOTSHKEHHOCThIO. OHHM  00BIYHO 00pa3yloT CHCTEMBI
napauieNbHbIX TPEIHH.

ITo creneHy HAKIIOHA PA3JIMYAIOT CIIEAYIOIME BH/bl TPELIMH:!

. 2opuzonmanviuie (yroy Hakiiona g0 10°);

e nonozue (10-45°);

e xpymoie (45-80°);

. sepmuxanvivle, WIA OTBeCHBIE (Ootee 80°).

Cpenu TeKTOHHYESCKHUX TPEIUH Pa3InYaloT 3 TCHETHYSCKUX THIIA!

*  mpewunsl ompeiea - TPEUIHMHBI XPYIKOTO pa3pyIICHUS;

*  mpewuHvl CKanbleaHusl - TPSIUHBI XPYIIKOTO Pa3pyIICHHUS,

*  KIu6aoic - TPCIIUHBI BI3KOTO Pa3pyIICHHUS.

Tpemunbl OTphIBa 00pa3yrOTCs IPU  PACTSDKEHHH, B IUIOCKOCTH,
MEPIICHANKYJIIPHON MaKCUMAaJIbHBIM HOPMaJIbHBIM HAMPSIKSHUSM.,
[ToBepxHOCTh OTpBHIBa HEpPOBHAs, IlepOXoBaTas, 3a3yOpeHHas. Moryt
BO3HUKHYTh, HAIIPUMED, MPH 3eMJICTPSICEHUAX, B 3aMKaX CKIIa0K.

TpemmHbl CKaNbIBaHHS 00Pa3yIOTCS Yallle BCETO MPH CXKATHU TOPHBIX



MOpoA  BAOJIb IUIOCKOCTEH, B KOTOPBIX JEUCTBYIOT MAaKCHMAaJIbHBIC
KacaTeNmbHbIE HampspDkeHUs. [lOBEpXHOCTh OTpbIBa TIJIafgKas, Kak OBl
OTIIONIUPOBAHHAS, IPUTEPTAsL.

KnuBaxk - crmocoOHOCT TOPHBIX TOPOJA PACKAIBIBATHECS IO CHCTEMaM
YacTBIX MAapaJUICIBHBIX ITOBEPXHOCTEH, KOTOpHIE BO3HHKAIOT B TOPHBIX
mopoJax B mporiecce TUTACTHYECKOM nedopmanuu npu
CKIanKkooOpa3oBaHuu. TpeIMHBI KJIMBaXka OYCHb TOHKHE, Tiamkue. [lo
KIIMBa)Xy TOpPHBIE TMOPOJBl JIETKO OTAENSIOTCS M pacKajbIBalOTCS Ha
TUTACTUHEIL.

OO6mas knaccuukanus KInBaxa JaHa B clieayromeM Bune (puc. 34).

A. KnuBax, CBI3aHHBIM CO CKJIA4aTOCTHIO.

|. Hocrounvii kiueasc, pa3BUBAIOIIMICA MApajuIeNbHO CIOUCTOCTH Ha
PaHHHX CTaAWAX TUIACTHYECKON AedopMaIivy.

Il. Cexywuii knusaoic:

1) eeepoobpasneiii, pacTONArarOUIMNACS TOJ OCTPHIM YIJIOM K OCEBOW
MTOBEPXHOCTH W OPUEHTHPOBAHHBIN TaKUM OOpa3oM, UYTO OH CXOJHTCS TOJ
AHTUKIMHAISAMHA ¥ Hall CHHKIMHAISAMH, T.€. BEepOOOpa3HO OTHOCHUTEIILHO
0CEBOI1 MOBEPXHOCTH CKIIAIKH;

2) obpammvii eeepoobpasmbiii, TPU KOTOPOM IOBEPXHOCTH KIMBaXka
CXOJISITCSl HaJl aHTUKIMHAIISIMU U T10]] CHHKJIMHAJISIMH,

3) S-obpasneui ¢  W3MEHSIONMICHCS  OPHEHTHPOBKOW B  IUIACTax
Pa3JIMYHOTO COCTaBa; STOT BHJ OCIOXKHSICT KaK BeepooOpasHbId, Tak U
00paTHBIN BeepOOOPa3HBIN KIINBAXKH;

4) napannenvnoii (TNaBHBIN) KIMBAX, DPa3BUBAIOLIMUCS NapalIeIbHO

OCEBBIM ITOBEPXHOCTSIM CKJIAJIOK KaK B 3aMKe, TaK U Ha KPBUIBSX.
b. Ilpupa3psIBHBIN KIUBaX.
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Puc. 34. Pa3HOBUIHOCTH KIIMBaXKa
a - TIOCJIOMHBIH, O - BeepooOpa3Hblii, B - 00paTHBIN BeepOOOpasHbIi, I - S-
00pasHbIi, 1 - MapaIeTbHbINH
[Ipr moyeBOM W3YYCHHUH OIPEIEIISIOT CICAYIOUINE XapaKTePUCTHKU
TPEIINHOBATOCTH:
*  TICHETUYECKHU THII TPEIIHHOBATOCTH;
*  OOBOJHEHHOCTH TPEIINH;
*  BO3pacT TOPHBIX IMOPOJI ¥ BPeMs UX BO3ZHUKHOBCHHUS;
*  IIOJIO)KEHHE TPEIIMH B IIPOCTPAHCTBE;

W




*  MPOTSHKEHHOCTH;

*  BCTPEYACMOCTB;

*  CTCHCHb OTKPBITOCTH;

Jis kaxmoro ydvactka HaOdroneHus u3y4aror He menee 100 TpemuH.
Ipu craTuyeckoli 00pabOTKe MaTephalia COCTABJIAIOT JUATPAMMBI (PO3bI-
JIUAarpaMMbl U THCTOTPAMMBI).

25.3. KOHTPOJIBHBIE BOITPOCBI

DeMeHTHI pa3phIBHBIX HAPYIICHHH.

OCHOBHBIE TUIIBI Pa3PBIBHBIX HAPYIICHHUH.

KpymHble pa3pbIBHBIE CTPYKTYPHI.

4. Pa3peiBel 0e3 cMemmieHHsA. TEKTOHWYECKHE W HETEKTOHHYECKHE

TPELIUHBI.
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