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NPEANCIIOBUE

YueOHBIlT Kypc «OO0IIasg TeoJoTHs» SBJSCTCS IePBBHIM (hyHIaMEH-
TaJIbHBIM KYpPCOM IO T€OJIOTUM, KOTOPbI M3y4yaloT CTYAEHTHI BCEX BY-
30B TEOJIOTMYECKUX CMeLUaJbHOCTE, a Takxke reorpadsbl, MOYBOBE-
JIbI, CTYIEHTbI MeAaroruyeckKrux U CeIbCKOXO3SIMCTBEHHBIX BY30B. DTOT
MpeIMeT JaeT IMUPOKHUE TPEACTaBICHUS O MPOUCXOXICHUN U CTPOE-
HUU 3eMJId, O TeOJJOTMUYEeCKMX SHIOTEHHBIX U 9K30T€HHBIX Mpolleccax,
00 OCHOBHBIX MUHEpajax, dJeMeHTaX 36MHOU KOpbI, O B3aMMOOTHO-
IIEHUSAX CIOMUCTBHIX TOJII U T.TI.

BaxxHas cocTaBiisitolliasi Ha3BaHHOTO Kypca — IMpakKTUYeckue Jabo-
paTopHble 3aHSATUS, Ha KOTOPBIX CTYAEHTbl 3HAKOMSITCS C HayaJlbHbI-
MU CBEJEHUSIMU O CBOMCTBaX MMHEpaloB, UX (popMax HaXOXIEHUS B
MpUpojae, METOAX ONpeaAeeHus, UX KiaccudukKaluu, TakxKe o CBOM-
cTBax Haubojee paclpoCTPaHEHHBIX MarMaTU4eCKuX, OCaTOYHBIX U
MeTaMOp(PUIeCKUX MOpoma. DTUM BOIIpocaM ITOCBAIIeHA IepBas 9acTh
JaHHOTO y4eOHOTro MocoOus.

Bo BTOpoO#t yacTM KHWUTM U3JIaraloTcsl CBEIEeHUS O CIOSIX U XapaKTe-
pe uxX B3aMMOOTHOIIEHWI B TE0JOTUYECKMX pa3pes3ax; paccMaTpuBa-
J0TCS. METOAbI U CIIOCOOBI OMpeaeieHUss OTHOCUTEJIbHOTO U a0COIOT-
HOro BO3pacTa TOPHbIX MOPOI; cTpaTurpacduyeckass M reoXpoHOJIOTU-
yeckas IIKaJbl.

B xpatkoii hopMe naetcs mpeactaBiaeHue o 1e(opMUPOBAHHBIX CIO-
SX: CKJIaJKaX, pa3pbIBHbIX HAPYIIEHUSIX U UX coueTaHUsIX. Kpome Toro,
MPUBOJIUTCS 0030p TJaBHBIX TUIOB HECOTJIacHil, paccMaTpUBAIOTCS
HauboJsiee BaXKHbIE TUIbI TE€OJOTMYECKMX KapT, BJEMEHThl 3ajieTaHus
TOPHBIX TIOPOJI, M3JIaralTcsl 00IIMe CBeleHWs 00 OCHOBaX Ireojornuyec-
KOro KapTUPOBaHUS U TTOCTPOEHUS NMpoduieit o reoJornueckuM Kap-
TaM.

Takum obOpa3zom, yuebHOe Mmocodue yaayHoO AOTOJHSET JeKIMOH-
HbI Kypc Mo oOllieil TeoJoruu CBeAEeHUSIMU, TTOMOTAIOIIMMU CTYIEH-
TaM OBJIaJIETh Ha TPaKTUKE OINpeJejeHMeM MUHEpaaoB, TOPHBIX MO-
pol, YTEHWEM TeOJOTMUYECKUX KapT U COCTaBjlieHUEeM Tpoduiei.

ITpakTnyeckoe pyKOBOJACTBO MO 0Ol Te0JOTUM COCTaBIEHO OMBIT-
HbIMM TpernoAaBateSssMu Kadeapbl TUHAMUYECKOW TeOJOTUU Teoso-
ruyeckoro ¢dakyiaptera MI'Y um. M.B. JlomoHocoBa. IlpuBeneHHbIie B
HEeM CBEeJEeHUS OTBEeYaloT COBPEMEHHOMY COCTOSIHHMIO Te0JOTMYECKOM
HayKH.



Matepran KHUTM HalWcCaH SICHBIM M YETKUM SI3BIKOM, CONEPXKHUT
00JIbIIOE KOJUYECTBO PUCYHKOB U (oTorpaduii, MOSICHAOIMNX TEKCT
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HACTb |
BEWECTBEHHbIN COCTAB SEMHOW KOPBI

OCHOBHBIM 00BEKTOM HM3YYCHUS T€OJIOTUU SIBJISIETCS BEPXHSISI TBEp-
nas obosouka 3emsin — autocdepa (ot rpey. /ithos — KaMeHb U sphere —
map). JIutochepa ciaoxeHa pa3sTUUYHBIMA TOPHBIMHA TTOPOIAMH, COCTO-
SIIAMA U3 MUHEPaJIoB, 00pa30BaHHBIX OIpedeTeHHBIMI COYCTAHMSI-
MM XUMHWYECKHUX DJIEMEHTOB.

B HacTosmIee BpeMsl XOpOIIO M3yYeH XMMHYECKUU COCTaB TOJIBKO
BepXHEW YacTW JUTOCGhEpHl, TOUHee TOBOps, BEepXHEH 9acTH 3eMHOM
Kophl, 10 ryouH 15— 20 kM. Haubosee pacripocTpaHEeHHBIMU 3[€Ch
SIBJISTIOTCS CJICAYIOIINE BOCEMb XMMWYECKUX 3JIEMEHTOB, CIAaralollnX B
cymme 98 % (Macc. %) oToit 9acTW 3eMHOI KOphI: Kuciaopon 46,50;
KpemHuii 25,70; amomuHui 7,65; Xene3o 6,24; xanbuuii 5,79; marauit
3,23; marpuin 1,81; xammit 1,34.

lnasa 1. MUHEPAJDbI

1.1. Y10 Takoe MuHepansbl

Munepaner — GU3NIECKN U XUMUUYECKN OTHOPOTHBIC TBepAbIC Tela,
00pa3oBaBIIMecS B pe3yabTaTe NMPUPOMHBIX IpolieccoB. OmXHAKO, CO-
[JJACHO COBPEMEHHBIM UCCIENOBAaHUSAM, OJHOPOJHOCTh COCTaBa U CTPO-
€HUSI MUHEepaJloB oTHOocuTedbHa. OHM yacTo coaepxar MpuMecu u
HUMEIOT CTPYKTYpHbIe Ne(dEeKTbl KpPUCTAIIOB. MUHepalibl claralor He
TOJILKO TBEpAble 000Jl0ukM 3emiau. B Hale BpeMs yCTaHOBJIEHO, UYTO
IJTaHeTHl 3€MHOM TPYIIIBI, acTepounbl, JIyHa, MeTeOpPUTHI, JaCTUIIBI
KOCMHUYECKO# TMbLIU, MpujieTamuie Ha 3eMto u3 BeceneHHo, Takke
COCTOSIT U3 MUHepasioB. B coBpeMeHHbIX 1JabopaTOpUsIX TOJy4YaloT Uc-
KYCCTBEHHbIE MUHEpPAaJbl, SBJSIOIIMECS CUHTETUUYECKUMU aHajloramMu
MPUPOIHBIX MUHEPAJIOB.

CII0BO «MHUHEpPaJ» MPOM3OILIO OT TPeUecKOoro CIIOBa /minera, O3Ha-
Yalolero «pylma», 4TO, IMO-BUOWMOMY, OTpaxkaeT CMEHY MHTepeca ue-
JIoBeKa K KaMHIO KakK K TpyboMy Opyauio, KOTOPBIi B KAMEHHOM BeKe
HCIOJb30BAJICS TOJIBKO B CBOEM €CTECTBEHHOM BHUIE, K KaMHIO KaK K
HWCTOYHUKY METa/lIoB (MEeIHBbIM, OpOH30BbIN, Xene3Hblii Beka). Ha-
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yKa, M3yJarolnas MUHEepaIbl, Ha3bIBACTCS MuHepasoeueii (OT Tped. m meea
u logos — MOHsITUE, YUeHUe, HayKa).

Munepanvrbimu uHOUBUOAMU HA3BIBAIOTCS KOHEUHbIE MO CBOUMM pa3-
MepaM KpUCTaJUIMYecKue Teja, T.e. OTAeJbHble KPUCTaJIbl, C OIpese-
JIEHHBIM TUIIOM KPMCTAJIMYECKON CTPYKTYphl U MIEaJTU3UPOBAHHBIM
XUMUYECKUM cocTaBOM. CKOIUIEHUsI MUHEPATbHBIX UHAUBUAOB — 3TO
MUHepaabHble aepeeamsl, KOTOPBIE CIaraloT TOPHbIE MOPOABI U PYIbI.

Munepanvrbim 6udom Ha3bIBAETCS COBOKYIMTHOCTh MUHEPAJIOB C OIU-
HAKOBOM CTPYKTYypoi M cocTaBoM. Kaxknmplii MUHEpaIbHBIA BUI MMEET
coOcTBeHHOe Ha3BaHMe. Eciii MMHepasibl UMEIOT OAMHAKOBBIA XUMM-
YecKUii cocTaB, HO pa3jMyHOE BHYTpEHHEe CTpPOEeHHuE, CTPYKTYpy, TO
OHUM OTHOCATCSI K pa3MYHbIM MMHEpPaJIbHBIM BUIAM U Ha3bIBalOTCS
noaumop@roimu modugpuxayuamu. Iosumopguszm (0T rped. polys — MHO-
TOYMCIIEHHBI U morphe — (popMa) — CBONWCTBO HEKOTOPBIX BEIIECTB
HaXOOUTbCS B HECKOJbKHUX KPUCTAIMYECKMX MOAUDUKALUSIX C pas-
Hoil cTpykTypoit. Hanpumep, dopmyna rpadura u anmaza — C; Kajb-
uuta u aporonnta — CaCo,.

B 1O Xe Bpemsi MUHepaJibl C IEpEMEHHBIM COCTABOM MOTYT O0beIU-
HSITbCSL B OJAMH MMHEpPaJIbHbIA BUI, €CJAU HENpPEpPbIBHO M3MEHEHUE
cocTaBa MUHepaja OT OJHOTO KpailHero ujeHa K apyromy. CBOMCTBO
pa3IMYHbIX, HO POJICTBEHHBIX MO XUMUYECKOMY COCTaBY BEIIECTB KpU-
CTaJI30BaThCsl B OJMHAKOBBIX CTPYKTypax NMpU OJHOM TUIIE XUMHU-
YecKOi CBSI3UM HasblBaeTCs usomopgusm (OT Tped. isos — paBHBIU U
morphe — ¢opma). U3omopdHEIE BemecTBa MOTYT 00pa30BEIBaTh KPH-
CTaJTbl TIEPEMEHHOTO COoCTaBa B pe3yJbTaTe B3auMMO3aMellleHUs aTo-
MOB, UOHOB WJIM aTOMHBIX TPYIII, T.€. TaK Ha3blBaeMble TBEpJble pa-
CTBOpHI 3aMelleHuss. Hampumep, ycTaHOBIEHO HEMPEepPbIBHOE U3MEHE-
HHE cocTaBa OoT MUHepana (opcrepura Mg,Si0, no muHepana dasmra
Fe,Si0,. Otn MuHepansl OObEANHAIOTCS B ONWH MUHEPAJIBHBINA BUI —
OJIMBUH, TIPEACTABJISIONIMI COO0ON HEMPEPBhIBHBIN Psill TBEPABIX PACTBO-
POB OT CYIIECTBEHHO MarHe3uaJbHbIX PAa3HOBUIHOCTEN 1O CYIIECTBEHHO
XeJe3UCThIX. Takue psabl Ha3bIBAIOTCS U30MOPGHbIMU padamu, WIIN ce-
pusamu, KpaitHUe 4JeHbl U30MOPMHBIX PSNOB — U30MOPGHbIMU MUHEPA-
aamu. B OONBIIMHCTBE CydyaeB MOHSTUS «MUHEpaT» U «MUHEPaJIbHbIN
BHI» COBIIAIAIoT.

1.2. MpoucxoxpeHne MUHepanos

B nipupoaHbIX yCloBUSIX MUHEpasibl 00pa3yloTcsl pa3iMuHbIMU ITyTsI-
Mu. IX BO3BHUKHOBEHME MOXET OBITh CBSI3aHO KaK C OHOOT€HHbIMUN (OT
rpey. endon — BHYTPU U genesis — MPOUCXOXKIEHNE), TaK U C IK30TEH-
HBEIMU (OT Tped. exo — BHE, CHapyXH) IIPOLECCaMMU.

DHIOreHHbIe TPOIecChl MUHEPATIOO0PA30BAHNA OOYCIIOBICHBI TTPH -
BHOCOM BE€IICCTBA U 3HCPIUU U3 HECAP B BUIAC MAarmMbl, JKMIAKNX PaCTBO-
POB MJIM T'a30B. MI/IHepaJ'[bI, O6p330BaHHHC OHOOICHHbIM IIYTCM, MO-
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IyT UMETb pa3HOOOpa3HbIiA reHe3uc. MaemamoeeHHblil 2eHe3Uc — BO3-
MOXHOCTh KPUCTAJLIU30BAThCS U3 MarMaTuueckKux pacrijiaBoB. PasHble
MUHepaJibl UMEIOT HEOJMHAKOBYIO TeMIlepaTypy IJaBJeHUs, clenoBa-
TeJbHO, KPUCTAJUIM3YIOTCS TPU pa3HbIX TeMmeparypax. OOias cxema
npoliecca KpUCTALIU3alMU MarMbl MOXKET ObITh OMMcaHa TaK Ha3biBa-
eMbIM peaklMOHHBIM psAIOM boysHa, coriacHO KOTOpOMY KpHuCTail-
JIM3alMsl MUHEPaAJoB U3 Marmbl MPOUCXOIMUT MOCJIEA0BaTEbHO — OT
0oJiee OCHOBHBIX K 0oJjiee KMCAbIM. DTO 03HAYaeT, YTo B Mpollecce Kpu-
CTaJIM3allMi MUHEPAJIOB YBEJIMUMBAETCS KPEMHEKMCIOTHOCTb Marmbl,
YTO MPUBOJUT K 00pa30BaHMIO Ha MO3AHUX CTalUsIX BCe 0oJiee KUCIbIX
MOPO/I.

Pa3HOBUIHOCTBIO MarMaTU4YECKOTO IeHe3uca SBJSETCS neeMamumo-
60e MUHepaaooOpazoBaHue, MPU KOTOPOM MMHEpPabl BBIICISIOTCS Ha
3aKJIIOUUTENbHBIX CTAAUSAX MarmMaTUUeckKoro Ipoliecca U3 OCTaTOUHBIX
pacnjaBoB, oOOraleHHbIX KPEMHE3eMOM, TJIMHO3eMOM, IliejlouyaMu 1
JIETYYUMU KOMIIOHEHTaMU.

IMpu eudpomepmanvrom MruHepasiooOpa3oBaHUU MUHEpaibl (OT rpey.
hydor — Boma u therme — TeIJIO) BBIACISIOTCS W3 OCTHIBAIOIIUX THII-
poTepMaibHbIX pacTBOpoB. [lo TeMmmepaType pacTBOpPOB MpPOLECC TUia-
pOTeEpMaIbHOTO MMHEepasooOpa3oBaHUsl TMOApa3ie/sieTcss Ha BbICOKO-
temnepatypHbiii (6osee 400 — 300 °C), cpenHeremmnepatypHbiil (300 —
150 °C) u HuskoremmnepatypHbiid (150 — 50 °C).

ITneemamoaumosoe munepanroodpaszosarue (OT Tped. pneumatos — ny-
HOBEHHUE, BO3MYyX U lithos — KaMeHb) — MUHepasbl KPUCTALIN3YIOTCS
U3 MapoB W Ta30B, MUHYS XUAKYIO ¢asy.

Memamopguueckoe munepanroobpazoseanue (0T Tped. metamorphosis —
MpeBpallleHne) — MUHepaabl 00pa3yloTcsl B pe3yabTaTe U3MEHEHUs
paHee c(h)OpMHUPOBABIIUXCS MUHEPAJIOB B pe3yjbTaTe BO3AEUCTBUS TMO-
BBIIIEHHBIX TeMIIepaTypbl M JaBJIEHUs] U MPU y4acTUU TUAPOTEpPMasb-
HBIX PAaCTBOPOB.

Pa3zHOBUAHOCTHIO MeTaMOP(HUUYECKOTO TeHe3uca SBJSIETCS Memaco-
mamuyeckoe (OT Tpey. meta — TIOCJ/ie, Yepe3 U soma — TEeIyo) Mpouc-
XOXIIEHUEe MUHEPAJIOB — B pe3yjbTaTe 3aMelleHUs] paHee chopMuUpo-
BaHHBIX MUHEPAJOB MyTeM MMIPAlMU XMMUUYECKUX JIEeMEHTOB. Kow-
makmogo-memamopguueckoe TMPOUCXOXACHUE — OOpa3oBaHUE MUHE-
pajioB B pe3yJbTaTe B3aUMOJEHCTBUSI MarMaTUYeCKUX pacijiaBoOB U BMe-
mawIux nopona. YacTHbelil ciaydail — ckapHosoe mpoucxoxaeHue (OT
1Ben, skarn — rps3b, OTOPOChl) — 0Opa3oBaHHE MUHEpPAJIOB B pe-
3yJbTaTe KOHTAaKTa MarMaTU4YeCKHX pacrlaBOB U KapOOHATHBIX MOPO/I.
Kak pazHOBHIHOCTH MeTaMOP(hUUECKOTo TeHe31uca MOXHO paccMaTpu-
BaTb TaKXe UMNAKmMHOe TPOUCXOXIeHHe (OT aHIa. impact — ymap) —
BO3HUKHOBEHUE U Mpeodpa3oBaHME MUHEPAJIOB B pe3yibTaTe boMbap-
NUPOBKU METEOPUTAMU MOPOJ MOBEPXHOCTU 3eMJIM M TUIAHET 3eMHOM
TPYMIIbL.

DK30reHHOe MUHEpPAI000pa3oBaHue OOYCJIOBJICHO NEHCTBUEM pa3-
JIMYHBIX TTPOLIECCOB Ha MOBepXHOCTH 3eMJu. MUuHepasbl, 00pa3oBaH-
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HBIE 9K30T¢HHBIM TIyTeM, MMEIOT ocadouHoe TIpoucxoxmeHne. Mx Bo3-
HUKHOBEHME CBSI3aHO C BbIMaleHWEM KPUCTAIJIOB U3 MEPECHIIIeHHbIX
pacTBOPOB, C XU3HEAEATEIbHOCTHIO PA3IMUHBIX OPTAaHU3MOB, C OKHUC-
JIeHWeM, Tulapataliueit, TUAPOJU30M U MPOUYUMU peakUUsIMU, U3Me-
HSIOUIMMU paHee CPOPMUPOBAHHbIE MUHEpaJbl, MOMAaBIIKE B 30HY
BO3IEUCTBUS aTMOC(epsl, TUAPOCcC(epsl 1 OMOCdepsl, T.€. B 30HY BbI-
BETPUBAHMUSI.

ITpu onmucaHuu MuHepaa B OTAEIbLHO B3SITOM OOpaslie He Bcerma
MOXXHO OJHO3HAYHO CHeJIaTh BBIBOA O €r0 TeHe3Wce, TaK KaK HeKOTO-
pble MUHEpPAIBl MOTYT O0Pa30BBIBATHCS PA3TUIHBIMU ITyTIMH. Cylie-
CTBYIOT MMHeEpalbl, KOTOpble MOTYT 00pa30BbIBATbCS B pe3yjbTaTe
MPaKTUIECKU BCEX MPOLECCOB MUHEPaAIoo0pa3oBaHusl.

1.3. ®opmbl HaxX0XAEeHUA MUHEPAJIOB B Npupoae

IMonapastoniee GONBIIMHCTBO MUHEPAJIOB TIPENCTABISAIOT COO0M Kpu-
crajuinyeckue obpazoBaHusl, U JUIIb He3HAUMTEIbHASI UX YACTh BCTpe-
gaeTcsl B aMOp(hHOM COCTOSTHUU. B CBA3M ¢ 3TUM ecTeCTBEeHHOMU (op-
MO MX 00pa3oBaHUsI M HAXOXIEHUs B MPUPOAE SIBISIETCS KpUCTaJI.
Kpucmaaabvt — 370 TBepibie Tejla, aTOMbl MM MOHBI KOTOPBIX 00pasy-
10T TIpaBUJIbHbBIE YITOPSIIOUEHHbIE MMEPUOAUYECKHNE CTPYKTYPbl — Kpuc-
manauyeckue pewemku. KoHburypalus perieTok omnpeaessieT 3aKoH,
KOTOPOMY MOJYMHSIETCS pPacIioN0OXEeHUE aTOMOB B MTPOCTPAHCTBE. DTOT
3aKOH MOXET ObITh MPOCTbIM JMOO CIOXHBIM, HO BO BCEX Ciyyasx
aToMbl (MJIM MOHBI), MOMUMHSISICH €My, pacIiojlaraloTcsl B KpucTaiaax
YIOPSIIOYEHHO.

CioBo «kpucraur B nepeBome ¢ rped. (krystallos) mepBOHa4YaJlbHO
o3Hayvaso jea. KpucTamabl MOTyT BCTpeuaTbCsl B BUAE OTAETbHBIX MH-
JIVBUAOB pa3IMYHOMU (hOpMbI, UX 0OJOMKOB WJIM CPOCTKOB U KpUCTaI-
JIMYECKUX arperaros.

[lpu ommcanum omdeabHbix Kpucmaniog cieayerT obpaliaTb BHUMA-
HHe Ha UX pa3Mep M IO BO3MOXHOCTHU Ha ux ¢opmy. HekoToprie Mu-
HepaJibl BCTPEYaloTCsI B BUAEC 3aKOHOMEPHO CPOCIIUXCS KPUCTAJUIOB —
deoiinuxos, mpoiinukoe u T.0. (puc. 1.1). IBOIHMKM BO3HUKAIOT B pe-
3yJbTaTe B3aMMHOI'O CpacTaHUsl WM MPOpacTaHUsl KPUCTAIOB OJHO-
IO ¥ TOTO X€ MUHEpaIbHOTO Buaa. [1pn 3TOM NBOMHUKYOIIHUECS KPU-
CTaJlJIbl UMEIOT 00lIMe pedpo, IrpaHb WM JaXe YacThb KpucTajia.

Hau6onee yacto BcTpevaromumMucs ¢hopMaMu BblIeJIeHUS MUHepa-
JIOB B MIpUpOE SBJISIOTCS OeCropsIoYHble CKOTIJIEHUSI MUHEpPaloB —
MUuHepaavhvle acpeeamsl. MUHepaabHbIe arperatbl MOTYT ObITh MOHOMMU-
HepaJbHBIMU (OT I'peyv. Monos — OIAWH, €AUHCTBEHHBIN) U TOJUMUHE-
panbHBIMU (OT rped. polys — MHOTOUYMCIeHHbIN). [Ipu onucanuu Mu-
HepaJIbHBIX arperatoB Takxe cieayeT oOpallaTb BHUMaHKWE Ha pa3Mmep
OTHENbHBIX 3epeH U ux Gopmy. ITo pasmepy ciararoimmx X KpUCTaLIIOB
arperatbl MOTYT TOAPA3AENSITbCS Ha TMTAaHTOKPUCTAIMYECKUEe — cia-
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raroiiue KpucTasuibl 6osee 3 cM; KpymHOKpucTauinueckue — 3 — 1 cwm;
cpenHekpuctauimyeckue — 1 — 0,3 cM; METKOKpUCTALINYECKUE — ME-
Hee 0,3 cM, BBIOETSIOTCS TaKXe CKPBITOKPUCTAIIMYECKUE arperatsl,
OTHEJIbHBIE 3epHa KOTOPBIX HE BUIHBI HEBOOPYXEHHBIM I1a3oM. Eciu
pa3Mep 3epeH B arperare He BbIAEPXkKaH, TO MOXHO yHOTPEOIsITh CMe-
IIAHHBIE OMpPEACTEeHNsI, HATPUMEpP KPYMHO-CPEIHEKPUCTANINYECKHUM,
CcpelHe-MeIKOKpUCTATNYeCKril U T.1. [Ipenjaraemble rpaHUYHBIE pa3-
MEpPBI JOCTATOYHO YCJIOBHBI, B PA3JIWYHBIX YYEOHBIX MOCOOUSIX U HAYY-
HOW JUTEpaType OHU MOTYT HECKOJbKO OTJIMYAThCS.

Ilpu omucanuu ¢opMbl ClaralolUX arperart KpUCTAJIOB MOXHO
OTPaHUYUTHCS €€ TTPOCTON XapaKTepUCTUKOMN, HAPUMEDP: U30METPUY-
Has, TabauTyatasi, TUCKOBUAHAs, YMJOIIECHHAs, JIMCTOBAaTasl, Iiac-
TUHYATasi, BBITSIHYTasi, CTOJIOYATas, IIeCTOBaTasi, UToJabyarasi, BOJOK-
HUCTasi, HUTeBUAHAas U T.n. HOTOa B CTpOEHUU arperaToB Haboma-
IOTCSI YIOPSITOYEHHBIE BBIIEJICHUS CIaraloliux WX KPUCTAJJIOB, o0pa-
3ylolIMe 3Be3/14aTble, CHOMOBUAHBIE, CETUaTble, PO3eTKOBUIHBIE CKOTI-
nenust (puc. 1.2). HanpumMep, IMCKOBUAHbBIE KPUCTAJUIBI TUTICA WU KaJTb-
1IUTa, pacTyllde W3 OJHOTO ILIEHTPa, MOTYT OOpa3oBbIBATH KpacHBbIE
«KAMEHHBIE PO3bI».

HezakoHOMepHbBIE CPOCTKM MUHEPAJIOB MOTYT 00pa30BbIBaTh dpy3bl
(ot HeM. Druse — 1meTka) — rpyIna KpUCTaioB, KakK MpaBUJIo, pa3-
JIMYHOTO pa3dMepa U OPUEHTUPOBKHU, HAPOCIIMX OJAHMM KOHIIOM Ha
KaKyl-HUOYIb MOBEPXHOCTh M XOPOIIO OrPAHEHHBIX JUIIb C OJHOTO
KOHIIa, 00pallleHHOro B CTOPOHY CBOOOAHOIO MpocTpaHcTBa (puc. 1.3, a).

Puc. 1.1. JIBOMHUMK rurica «1aCTOYKUH XBOCT»
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Puc. 1.2. Tlpumepsl pa3iu4HbIX (HOPM KPUCTAJIIOB:
KyOuueckast (IMupuT); 6 — U30MeTpruyHas (rpaHar); 6 — Tabnuryaras (KajibluT);
acTiHYarasl (ruric); 0 — cronoyarasi (TypMalIuH); e — IecToBarast (aHTUMO-
HWT); Jc — UTojibuarast (réTur); 3 — JMCKOBUIHAS (TUIIC)



Puc. 1.3. [Ipy3a xkBapua (a), meTka Kaubuuta (0)
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Ecimu rpymma KpyrcTaioB, HApOCIIKMX Ha KAaKOe-IM00 OCHOBaHKE, UMEET
NpYMEPHO OAVHAKOBBII pa3Mep M OPUEHTUPOBKY, TO TaKOE BBIAE/IE-
HMe MUHEpaJoB HasbIBalOT wemkoil (puc. 1.3, 6). Il oOpa3oBaHUs
KakK JIpy3, TaK U ILETOK HeOOXOMUMBI OTKPHITHIE MOJIOCTUA WX Tpellu-
HbI, B KOTOPbIE MOXET MOCTYIIaTh MMHEPAJIM30BaHHbBII pacTBOP U IIPO-
HCXOOUTb POCT KPUCTAJLIOB.

o

Puc. 14. CexpellMOHHBIC BBIACACHUSI MUHEPAJIOB:
a — MUHIATMHBI arata; 6 — Xeola IieJleCTUHA
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MuHepaiibl, BBIIEISIONIAECS U3 PACTBOPOB M HapacTamIlIue Ha CTEH-
Kax MyCTOT, 4aCTO 00pasyloT cekpeyuu (OT JIaT. secretio — BbIACIICHUE).
Crnararoiiiee Mx MUHEpadbHOE BEIIECTBO HapacTaeT OT Tepudepuu K
LIEHTPY, T.€. OT CTEHOK MOJIOCTU K ee cepenuHe. JJist cekpenuii xapak-
TEPHO KOHIEHTPUYECKU-30HAIbHOE CTpoeHUe. Pa3zmep ux MoOXeT ObITh
Pa3TUYHBIM: OT HECKOJBbKUX MUJJIUMETPOB IO TEPBBIX 3HAYCHUU MET-
pa. Menkue cekpelmu (0ObIYHO MeHee 2 — 5 CM B TOMEpeYHMKe) Ha-
3bIBAIOT MuHOarunamu (puc. 14, a). OHU 3aNOJHSIOT MOPHI BYJKaAHU-
YeCKUX MOopoja, o0pa3oBaBlIMecs] B pe3yJbTare ObICTPOro OCThIBAHUS
naBbl. KpynHble ceKpeluu ¢ OCTaBIIEeCS BHYTPU MOJOCThIO HA3bIBAIOT
aceodamu (o1 ¢p. geode) (puc. 14, 6).

Okpyrable W 1apooOpa3Hble BBIIEIECHUSI MUHEPATOB, B KOTOPBIX
MUHepaJbHOE BELECTBO HapacTaeT OT LieHTpa K mepudepuu, Ha3biBa-
10TCS KoHKpeyuamu (OT JIaT. concretio — cpacTaHue, crylieHue). [us
KOHKPEUUI TakKe XapaKTePHO KOHIEHTPUYECKU-30HAJTbHOE WU pa-
MUATbHO-JIyYUCTOE CTPOCHUE, HO B OTJIMYUE OT CEKPELUl BHYTPEH-
HSISl YacThb KOHKpEIMM BCerna 3arojiHeHa BEelIeCTBOM, TaK KaK MMEH-
HO OHAa W SBJSIETCSI UEHTPOM KPUCTANIMU3allMM W HapacTaHUSl Bellle-
ctBa (puc. 1.5, a). Pa3aMepbl KOHKpeLUii IIUPOKO BapbUPYIOT OT A0Jei
MWUIMMETPA 10 HECKOJbKUX METPOB. MelKkue KOHKpeluu, MeHee 2 —
3 cM, Ha3bIBAOT ooaumamu (OT rped. oon — gii1o U lithos — KaMeHb)
(puc. 1.5, 6). KpynHble KOHKpelMU, CIOXEHHbIE OKCHIaMU Xeje3a U
MapraHila, BecbMa XapaKTepHBbI JJIs COBPEMEHHbBIX OKeaHUUECKMX Ocaj-

KOB.

Puc. 1.5. KoHKpeLilMOHHBIE BbIAEAECHNUSI MUHEPAIOB:
a — KOHKpelIMsl MapKa3uTa; 6 — OOJUThI aparoHUTa
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Puc. 1.6. Hateunsle (popMbI BbllEIEHUS] MUHEPAIOB:
a — XelBakM remMaTuTa (KpacHasl CTeKJISIHHas TOJIoBa); 6 — CTaJlaKTUTOBbBIE
3aHaBechl Kajgblurta (remepa MpamopHasi, Kpbim)
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IIpu BeImageHUM MUHEPAIBLHOTO BEIECTBA U3 PACTBOPOB, TEKYIIMX
IO OTKPBITBIM TTOBEPXHOCTSIM, BO3HUKAIOT HameuHbie (opmbl. Kak rpa-
BWIO, OHU CJIOXEHBI MEIKOKPUCTAINIMYECKUM WU CKPBITOKPUCTAI-
JINYECKUM MUHEpPalIbHBIM BellecTBOM. HaTeuHble (pOpMBI UMEIOT BUJ
cocynek, nouex, yceasaxos, kopok (puc. 1.6, a). Hacto BcTpevamoliuecs B
reniepax HaTeKu (GOPMUPYIOT cmaiakmumst, CBUCAIONINAE C MOTOJKA B
BHIE COCYJIeK M pacTyllde UM HaBCTpedy o0pa3oBaHUsS B BUAE CTOJI-
OMKOB M OallleH Ha3bIBAIOTCS cmalaeMumamu, KOJOHHOOOpa3Hble Gop-
MBI — cmanaeHamamu, a CTeKalollue MO CTeHKaM KacKalbl «KaMeH-
HBIX CTpyil» — 3anasecamu (puc 1.6, 6).

MHorga Ha MOBEPXHOCTU TOPHBIX MOPOJ WJIM CTEHKaX pa3duBalo-
LIMX TOPOJbI TPEIIMH BCTPEYAIOTCS HE3HAUYMTEIbHBIE 110 MOIIHOCTU U
pa3sHOOOpa3HbIe 10 LIBETY BbIAEJICHUS MHHEPAJIOB, KOTOphle Ha3bIBa-
10T HAEGHKaMU, HaAemamu, NPUCbINKAMU, npumaskamu, eviyeemamu. Hexko-
TOpble MUHEpPaIbl, HAIPUMEDP OKCHUAbLI MapraHila, B pe3yjbTaTe ObICT-
POl KpUCTAJIU3AaLUKU 10 TOHKUM TPEIMHAM 00pa3yIoT CIOXHEIE pop-
Mbl — dendpumst (OT Tped. dendron — nepeBO), HAalOMUHAIOIIWE II0
BUIY OTIIEYaTOK KaKOro-TO MPUYyMIMBOro pacrenus (puc. 1.7). OgHa-

Puc. 1.7. JleHnpuToBUIHbIC BbIICICHMSI OKCHIA MapraHia (IICUIoMelaHa) Ha
MOBEPXHOCTU U3BECTHSKA
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KO TOJOOHBIE «OTHNEYaTKW» MMEIOT K OPraHMYecKOMY MUPY TaKoe XKe
OTHOIIIEHUEe, KaK MajJbMbl, PO3bl U XPU3AHTEMbl, BO3HUKAIOIIUE 3U-
MOl Ha MOPO3HOM CTeKJe. PhIXjible TOHKO3epPHUCTbIE CKOTICHUS MU-
HepaJloB OOBIYHO HAa3bIBAIOT 3eMaucmuviMu maccamu. B 3aBUCMMOCTU OT
LIBETAa BBIACISIOT CaXUCThle U OXPUCTbIE MACCHI.

MHorma MuHepasbl BBLACASIOTCS B HECBOWCTBEHHONW WM UYXIOW
(opme, 00pasyst TOUHYIO KONUIO IPYroro MUHepasna WM OpraHuye-
ckoro obpazoBaHusi. Takue HopMbl Ha3bIBAIOT ncegdomopghozamu, T. €.
JIOXKHBIMU popMamMu (OT rped. pseudos — 10Xb U morphe — (popma).
OO1IeU3BECTHBIMU TTpUMEpaMU MceBAOMOPG 03 SIBJISIIOTCS pa3iuyHbIe
OKaMEHEJIOCTU PACTeHWil WM XUBOTHBIX, B KOTOPBIX OpraHMYecKoe
BEILIECTBO LIEJUKOM 3aMelllaeTcsl KalbLUMTOM WU IPYTUM MHHEPAJIOM,
MPU 3TOM OCHOBHBIE YePThl MEepBOHAYATLHON (POPMBI COXpaHSIOTCS
(puc. 1.8). INopaxaer BooOpakeHWe UCTOPUYECKU M3BECTHAsI MCEBIO-

6

Puc. 1.8. IlceBnomMopdo3bl 10 paKOBUHE aMMOHUTA (@) W IpeBecuHe (0)
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Mopdosa nupurta (FeS,) mo yenoBeyecKMM OCTaHKaM, TaK Ha3blBae-
MBIl anyHCKU# (heHOMeH, KOTOpbIii Obul 0OHapyxeH B IlIBenuu B
DanyHCKUX XeJle3HbIX pyaHuKax. 3nech B KoHue XIII B. B omHO# U3
3a0POILIEHHBIX TOPHBIX BBIPAOOTOK OBLIO OOHAPYXEHO TEJIO PYIOKOTa,
MOJHOCTBIO 3aMellleHHOe MUPUTOM. [To cCBUIAETENbCTBY HEMEILIKOTO yye-
Horo A. bpeiiTrayma, 3Ta HaxoJka B TeUY€HME CEeMU JIET XpaHWJIach B
ropHoM yrpasnenun r. ®amyHa, a 3aTeM paccHIaaach.

M HakoHel, Kak yxXe OTMeuyaloChb, He3HauMTEJIbHOE KOJMYECTBO
MUHEpPAJOB He MMEEeT KPUCTAIMUYEeCKOU pelIeTKHu, T.€. BbIAEISIETCS
HE B KPUCTAJJINYECKOM, a B AMOpHHOM, WU KOAAOUOHOM, COCTOSTHUU.
B aMopdHOM cOoCTOSTHUM HaXOAATCST 3aTBEPACBIINE TepeOXIaKIcHHBIE
CTEKJIOBUJHbBIE XKUJKOCTH, HallpUMep BYJIKAHUYECKOE CTEKJIO — 00cuU-
duan. AMop(dHBIe BblAeJeHUSI MUHEPATIOB OOBIYHO 00pa3yloT OAHOPOI-
Hble TJIOTHBIE MJIM 3€MJIMCThIE MAacChl HATEYHOTO BUA.

®opma HaXOXIEHUS MUHEPAJIOB B MPUPONE M OCOOEHHOCTH CTPO-
€HUSI MUHEPAIbHBIX arperaToB MO3BOJISIIOT CYIUTh 00 YCIOBUSX UX 00-
pa3oBaHUI.

1.4. OCHOBHbIe CBOMCTBAa MMHEpPasnoB
N MeToAabl UX onpeaeneHus

J1s1 TOTO 9TOOBI pacIo3HATh MUHEPAIBI B TIOJEBBIX YCIOBHAX, WU
B YCIIOBUAX, MPUOIIKEHHBIX K TTOJIEBBIM, T.€. He Mpuberas K CIeIn-
aTbHBIM METOIaM MUWHEpaJOTHYECKOTO HCCIeIOBaHUSI M 000pyIoBa-
HUIO0, HEOOXOIMMO 3HATh M YMETh OTIPEIeTUTh UX OCHOBHBIC (pU3MUEC-
K1e CBOICTBA, KOTOPHIE MOXHO MCIIOJIb30BaTh KaK JUArHOCTHYECKIE
Mpu3Haku. PaccMoTpuM Hambosee BasKHBIEC M3 STUX CBOMCTB.

Ornmuyeckue cBoiicTBa. Oxpacka, v yeem, MUHepasa sIBJsieTCsl Bax-
HOM AMAarHOCTHYECKOM XapaKTepuCcTHKoi. OmMHAKO 3TOTO CTOJNh OYe-
BUIHO HAOJI0JAeMOT0 CBOMCTBA MHWHepaia, KaK IpaBUIO, OBIBacT
HEeIOCTaTOYHO JIJISI OMHO3HAYHON MACHTU(PUKAIIMY MUHepana. MuHe-
paBl UIMEIOT pa3HooOpa3Hylo okpacky. O 60orarcTBe IIBETOBOI TaMMBI
MHMHEPaJIOB MOXKHO CYIWTH 1O IOBEJIMPHBIM WM3IEIUSIM, BHYTPEHHHUM
HHTEphEepaM U KCIIOHATaM Pa3IMIHBIX My3eeB, OOJMIIOBKE CTaHIIMI
MOCKOBCKOTO METpPOIIOJIUTEHA W T.II.

Hexoropele MuHepaabl UMEIOT OTIPEeAeIEHHBIM IIBET, TT0 KOTOPOMY
€r0 MOXHO TIPaKTHYEeCKM 6e30IMMO0YHO ompeaenTh. OKpacKa Ipyrux
MHMHEpaJoB MOXET IIHPOKO BapbHpOBaTh HaXe B IIpelesiax OIHOTO
MHWHEPaJIbHOTO WHAMBHIOA. TakWe MWUHepadbl HAa3bIBAIOTCS MOAUXPOM-
Hoimu (OT Tped. polys — MHOTOUYMCIIEHHBI U chroma — 1IBET, KpacKa).
Kpome Toro, aHM30TpOIIHBIE MWHEpPaJIBl MOTYT O0JIalaTh n.1eoxpous-
mom (OT rped. pleon — Gonee u chroa — 11BeT), T. €. OOHAPYXUBaTh pa3-
HYI0 OKpacKy IIpH pacCMaTpMBaHWUM WX B Pa3HBIX HaIllpaBiIeHUIX. LlBer
MMHEpPaJIOB 3aBHCUT OT UX XMMHYECKOTO COCTaBa, BHYTPEHHEH CTPYyK-
TYpBI, MEXaHMYECKHMX NpUMeceil M, TJIaBHBIM 00pa3oM, OT XHUMUYE-
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CKUX IIpuMecei ayeMeHToB-xpomodopoB: Cr, V, Ti, Mn, Fe, Al, Ni,
Co, Cu, U, Mo u HEKOTOPBIX OPYIHUX.

A.E.®@epcMaH BbIACNSUT CledylollMe THUIIbl OKPAacKU MUHEPasoB,
00YCJIOBJIEHHbIE Pa3HBIMU MPUYUHAMMU:

1. Manoxpomatuueckast (OT rped. idios — cBO) — cOOCTBEHHas
oKpacka, 00ycJIoBJIieHHasi 0COOEHHOCTSIMU XMMUUYECKOT0 COCTaBa U KpH-
CTAJUIMYECKON CTPYKTYpbI, MPUCYTCTBUEM 3JI€MEHTOB-XpOMOGOPOB.

2. AitoxpoMaTtudeckast (oT rped. alios — Apyroii, 4yxoii) — okpac-
Ka, CBSI3aHHasl C MEXaHWYECKMM BKJIIOUEHUEM SPKOOKpAILIeHHBIX MO-
CTOPOHHUX MUHEPAJOB.

3. IIceBmoxpomaTudeckast (OT Irped. pseudos — JIOXb) — OKpacka,
CBsI3aHHAs C pacCesiHMEeM U OTpakeHUEM CBeTa, MHTepdepeHlneii cBe-
TOBBIX BOJIH. Hampumep, BchbIXuBaloliKe Ha 4YepHOM (POHE SIpKO-CHU-
HMe TISITHA Ha TOBEPXHOCTH TosieBoro mimnara Jlabpagopa, o0ycaoBiIeH-
Hble MHTepdepeHLuen (sBieHue upusayuu) (OT rped. iridos — pamyra).

M3MeHATh OKpacKy MUHepasa TakKe MOXET BO3HMKalollas Ha ero
MOBEPXHOCTU B pe3yjbTaTe OKWCJIEHUS pa3HOLIBETHAasl IJIEHKa, TakK
Ha3biBaeMasi 1mobexanocTb. BO3HMKHOBEHUE MOOEXATOCTH OCOOEHHO
XapaKTEepHO IJIs PyAHBIX MUHEPaJIOB.

ITo okpacke Bce MUHEpaIbl B LIEJIOM MOAPA3IACASIOT HA MeMHOUBen -
Hble U ceemaoysemuble. XapaKTepusysl LIBET MUHepasia B AMarHoCTUYeC-
KUX LeJisIX, CleayeT CTpeMUTbcs K Hanbojee TOUHOMY ero OMUCaHUIO.
Jly1s1 3TOrO yacto nmpuderaroT K CpaBHEHUIO OKPacKW MUHepasa ¢ 1Be-
TOM OOIIEU3BECTHBIX MPEAMETOB WM BEIIECTB, YIMOTPEOJISISI CIIOXHBIE
omnpeaeneHus, HapuMep MOJOYHO-O0eNblil, (hUCTAIIKOBO-3€JICHBINH,
CBUHIIOBO-cephIii. [Ipn 0Opa3oBaHUM CIOXHBIX MpUJIaraTeJbHbIX, Ta-
KHUX. KaK roJyooBaTo-3€JEHBI WIN XEITOBATO-KOPUYHEBBIN, HEO0-
XOAUMO TOMHHUTh, YTO B PYCCKOM SI3bIKE OCHOBHBIM OMpPEIESIOIINM
CJIOBOM SIBJISIETCSI BTOPOE, TOrNA KaK B aHIJIOSI3BIYHOM JIUTEpaType oc-
HOBHAasl CMBICJIOBasl Harpy3ka JIOKUTCSl Ha TIEPBYIO YacTh ONpeaesIeHus.
Ecnmu B uzyyaemoM oOpasiie WM KpUCTaJie LBET MUHEpaaa HEOJHO-
pOlleH M MEHSIeTCsl, TO 3TO CcJeayeT OTpa3uTh B OMUCAHWUU, OTMETUB
BCIO 1IBETOBYIO TaMMy UM XapaKTep CMEHbl OKpacku (MOCTENeHHOe WIN
pe3Koe M3MeHeHue, MojocaMu, MSITHaAMU U T.1.).

Ileéem munepanra 6 nopowke, Vi yeem uepmol, SIBIASICTCS TaKXKe
BaXXKHOIM XapaKTepUCTUKOM, WUrparolleli MHOTAA pellalollylo pojib B OIl-
peneseHMM MuHepasa. lIBeT MuHepasa B IMOPOIIKE MOXET ObITh Ta-
KHUM, Kak ero IBET B OTAEJIbHOM KPYITHOM WHAMBUAE WU KPUCTALIU-
YEeCKOM arperaTe, HO MOXET M 3HAUMTENbHO OTJaUYaThcs. s TeMHO-
LIBETHBIX M HEIMPO3pauHbIX MUHEPAJIOB LIBET MOPOIIKA — BaxKHbII AU-
arHoctuuyeckuit mpusHak. OcoOGEHHO 3TO KacaeTcsl pyAHbIX MUHEPAJIOB.
Y GOJBIIMHCTBA CBETIOIBETHBIX MPO3PAUYHbIX U MOJTYNPO3pPAYHbIX MU-
HEpaJoB MOPOIIOK OECIBETHBIN, OEbIA WU UMEET CJIadyl0 OKPacKy B
TOHAax, MOBTOPSIIOUIMX LIBET CaMOro MUHepaJa.

s ompenesieHUs LiBeTa MUHepaja B TMOPOIIKE WU 1[BETa YEPThl
MUHEpaJoM TPOBOMAST, YEepTSIT MO IIEPOXOBATOW MOBEPXHOCTU dap-
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¢ opoBoOil MIACTUHKU, OUUIIEHHOU OT sManu. Takasl MIacTUHKA Ha3bl-
BaeTcsl buckeumom (0T Op. biscuite — HEMOKPBITHIN Ia3ypbio (apdop).
HMMeHHO Ha Heil U ocTaeTcsl yepTa, MO3BOJSAIOIIAs OLUEHUTh IIBET MU-
Hepata B mopoiinke. OIHAKO eciyd TBEpAOCTh MUHEpaja MpPEeBbIIIACT
TBEPAOCTh OUMCKBUTA, TMOJYYUTh YEPTY MOJOOHBIM IyTEM HEBO3MOXHO.

Ilpo3paunocmv — CHOCOOHOCTH MUHEPATOB TMPOIYCKaTh CBET 0e3
W3MEHEHUST HampaBJIeHUsI ero pacrpocTpaHeHus. [Ipo3payHOCTh 3aBU-
CUT OT KPUCTAJNIMYECKOUW CTPYKTypbl MUHEpada, WHTEHCUBHOCTU €ro
OKpAaCKW, HaJIW4YWS TOHKOAUCTEPCHBIX BKIIIOUEHU, Ta30BO-XUIAKUX
BKJIIOUEHUU W MPOYMX OCOOEHHOCTEU ero CTpoeHUsl, COCTaBa W yCJO-
BUll oOpazoBaHusi. 1o cTeneHN MPO3payHOCTU MUHEPAIbI JEISITCS Ha
Mpo3pavyHble, MOJyIpo3payHble, MPOCBEYMBAlOIIME MO TOHKOMY Kpalo,
HeInpo3payHbIe.

Ilpo3paunbie — MPOIYCKAIOT CBET IO BceMy 00bemy. Uepe3 Takue
MUWHEpabl MOXHO BUJETh, KaK 4epe3 OKOHHOE CTEKIIO.

Iloaynpospaunsie — 4epe3 HUX BUIHBI JIUIIb OYEPTAHUST TIPEAMETOB.
CBeT NpoXoauT CKBO3b MUHEPAT, KakK 4yepe3 MaToBOe CTEKJIO.

Ilpoceeuusaroujue — TPONYCKAIOT CBET MO TOHKOMY Kpal WU B
TOHKUX TJIACTUHKAX.

Henpo3paunbie — He TPOMYCKAIOT CBETA JaXe B TOHKUX IJIACTUHKAX.

ITpu mpouux paBHBIX YCIOBUSIX 0OoJiee MEJTKO3EPHUCTBIE arperaThbl
KaXxyTcss MeHee MpO3pavyHbIMMU.

baeck — criocoOHOCTH MUHEpasia oTpaxarh cBeT. OTpaxeHue cBeTa
OT MOBEPXHOCTM MUHEpajia BOCHPUHUMAETCS KaK OJeCcK pa3iudHOu
WHTEHCHBHOCTU. DTO CBOWCTBO TaKXe 3aBUCUT OT CTPYKTYpbl MUHeEpa-
Jla. ero OTpaXaTeJbHOU CMOCOOHOCTH UM XapaKTepa OTpaxkalolleil Mo-
BepxHOCcTU. Bce MuHepanbl 1Mo OJecKy MOTYT ObITh MOIpa3iesieHbl Ha
JIBE TPYIIbl — MUHEPAIbl C METAJUIMYECKUM W HEMETa/LIMYecKUuM OJiec-
koM. [locnenHsis rpynma 6ojiee MHOTOYUCIIEHHAS.

Memannuueckuii 6neck — CUIbHBINA OJIECK, CBOWCTBEHHBIA caMoO-
POIHBIM METajylaM U MHOTMM DPYIHbIM MUHepaiam. MHoraa BbIIESIOT
noaymemannudeckuil 6aeck, WIN Memaito8uoHblid, HaTTOMUHAIOIW I
OJiecK TOTYCKHEBIIEW MOBEPXHOCTU MeTasuia.

Hememanauueckuili 6aeck Mo CBO€l WHTEHCUBHOCTHM U OCOOEHHOC-
TSIM MOJpPA3/e/sIeTCs] Ha HECKOJbKO BUJIOB.

Anmasnoiii 6neck (caMblil SIpKMIA) XapakTepeH ISl ajMasa, HEeKOTO-
phIX Pa3HOBUAHOCTEN cdaneputa U cephl.

CrenyoomyM MO MHTEHCUBHOCTU SIBJSIETCSL cmekasHHbl baeck. OH
pacrpocTpaHeH MOBOJbHO IMUPOKO W HAMIOMUHAET OJECK CTEeKJIa.

KupHhulit 6aeck — 0OJIeCK, NIPU KOTOPOM ITOBEPXHOCTh MUHEpaja Kak
OyaTO MOKpBITA TUIEHKOW XWpa WIM cMa3aHa MacioM. Eciu muHepan
TEMHOUBETHBI WJIM HEMPO3pPauyHbIi, TaKOil OJeCK WHOIIA Ha3bIBAIOT
cmonucmoim. ZKUPHBIA OJiecK BOZHUKAET 32 CYET HEPOBHOCTEH MOBEPX-
HOCTU W3JIOMa WM TpaHU MUHEpaia, a TaKXkKe 3a CYET TMIPOCKOMUY-
HOCTM — TIOTJIOLIEHUsI BOABI C OOpa3oBaHMEM BOISHON TUIEHKHW Ha
TMOBEPXHOCTH.
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Bockoeoii b6aeck B 1ieJIOM IIOXOX Ha XKMPHBIA, TOJbKO OoJjiee cia-
ObIii, TYCKJIbIIA, HATTOMUHAION[WI OJIECK BOCKOBOW uin mapacUHOBOU
cBeur. OH xapakTepeH ISl CKPBITOKPUCTA/UIMYECKUX MUHEPATTbHBIX ar-
peraTos.

Ileparamympoeniii 6aeck HAaTIOMUHAET PAAyKHbIN OJIECK XeMuyra WU
TMOBEPXHOCTU TEPJIAMyTPOBON PAKOBUHBI U OOYCIOBJIEH MHTEepdEpeH-
IIMEN CBETOBBIX BOJIH, OTPAaXEHHBIX OT TUIACTUH, CJIATalolIUX MUHE-
paJbHBIN arperat, Wi OT BHYTPEHHUX MOBEPXHOCTEW MUHEpPaTbHOTO
WHIVBUAA.

Ileaxosucmulii 6aeck HAOMOJAETCSI y arperaToB, UMEIOIINX BOJOK-
HUCTOE WJIW UToJibuaToe cTpoeHre. OH HamoOMUHAET OJecK IIETKOBOMN
TKaHU.

WHorna BBIACISIOT Mamosviil 6aeck, KOTOPBIM 00JagaloT MeEJKO-
3EpPHUCTHIE arperatbl ¢ HEPOBHOW 3EMJIMCTON MOBEPXHOCThIO. Mato-
BbIIf OJIECK MPAKTUYECKU O3HAYaeT OTCYTCTBUE Ojecka.

Crenyer 3aMeTWTh, YTO WHOTOA OJleCK HA TpaHSIX KpuUCTajlla, Ha
€ro CKOJIe W Ha MOBEPXHOCTSIX CMMAHOCTA MOXET oTiimyaTtbes. Hampu-
Mep, y KBaplia 0JleCK Ha TPaHsIX MOXET ObITh CTEKJISTHHBIM, TOTAA KakK
Ha CKOJie OH MpaKTU4YecKu Bcerda XupHbiii. Kak mpaBuio, Gieck Ha
TMOBEPXHOCTSX CITAMHOCTU OoJjiee SIPpKUA U UHTEHCUBHBIN, YeM Ha rpa-
HSIX KpUCTaJa.

Mexannyeckue cBoiictBa. Cnaiinocmb — CIIOCOOHOCTb MUHepasia
pacKabIBaTbCS MO OMPENEJCHHBIM KpuUcTauiorpaduyecKuM Hampas-
JICHUSIM ¢ 00pa30BaHWEM OTHOCUTENILHO MIANKWUX MOBEPXHOCTEU (1O-
BEPXHOCTEI CIAaHOCTH).

HekoTtopbele MUHepaibl IPU BO3IECUCTBUM HAa HUX Pa3pyllaOTCs IO
3aKOHOMEPHBIM TapaJUIeIbHBIM TJIOCKOCTSIM, HAIMpaBJIeHUE U KOJU-
YEeCTBO KOTOPBIX OOYCIOBIIEHO OCOOEHHOCTSIMU KPUCTATINYECKOU
CTPYKTYpbhl MUHepasna. Pa3pylieHre mpoucxoauT NpeArnoYTUTENIbHO TT0
TEM HaIMpaBJIEHUSIM, IO KOTOPhIM B KPUCTAUIMYECKOW pelIeTKe cylie-
CTBYIOT Haubosiee ciabbie cBs3u. Ecaum MuHepan UMeEeT CIUpaTbHOE
pacriojiokeHWe YacTUll B pelleTKe, He AOIMYyCKawllee MpOBeleHUE B
Hell TUTOCKUX TMOBEPXHOCTEW pasjiena, TO TaKOW MUHepana He Oymer
pacKaJIbIBaThCs MO OMPENEIEHHBIM TIOCKOCTSIM, T.€. CHAHOCTb Y HETO
OTCYTCTBYeT. AMOp(hHBIE MUHEpPaIbl TAKXXE HE O0JafaloT CMAaHOCTHIO.
CrenyeT MOOYEPKHYTh, YTO IOHSITHE «CIIAHHOCTb» OTHOCUTCSI K Auar-
HOCTUYECKUM OCOOEHHOCTSM MUHEpasia, a He KPUCTALIMYECKOTO ar-
perara B IIEJIOM, T.€. XapakKTep CHAaHOCTW YCTAaHABIMBAETCS IyTEM
WU3y4YEHUsT OTIETbHBIX MUHEPATbHBIX 3€peH. B cilyyae onvcaHus MeJIKO-
WIA CKPBITOKPUCTAINTMYECKUX arperaroB HEMOCPEJCTBEHHOE HaO0II0-
JIeHWEe CITallHOCTU CTAHOBUTCS HEBO3MOXKHBIM.

ITo nerkocTu pacKajiblBaHUSI U XapaKTepy 00pa3yeMbIX MTOBEPXHOC-
Teil BBIAEISIOT HECKOJIbKO BUIOB CIMAHOCTHU.

Becoma cosepuiennasn cnaiinocms — MUHepanl 6€3 0COOBbIX yCUIUN
packanblBaeTCs WU PACIHIETUISIETCS pyKaMU Ha TOHKUWE TUIACTUHBIL.
ITnockocT cmailHOCTU TIaIKWE, POBHBIE, YaCTO 3€pKaJbHO-POBHBIE.
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Becbma coBepliieHHasi CaifHOCTh OOBIYHO MPOSIBIISIETCSI TOJIBKO B Of-
HOM HampaBJCHUMU.

Cogepuiennas cnatiHocms — MUHEpaJl JIETKO pacKajlblBaeTcsl clia-
ObIM yoapoM MOJIOTKa ¢ 0Opa30BaHMEM POBHBIX OJECTSIIUX MIOCKO-
creit. Obpaszywouiyecs: Ipu 3TOM 00JTOMKM Ha3bIBAIOTCSI BBIKOJIKAMU 1O
cnaitHocTu. YacTto oHU 00pa3yloT MogoOHbIe MHOTOTPAHHUKU — KyOu-
KM, poMOO03aphl, oKTasapbl U T.4. (puc. 1.9). KonuuecrBo Hampasie-
HUI CMAafHOCTHU y Pa3HbIX MUHEPAJIOB HEOJUHAKOBO.

Cpeduss cnailHocms — MUHEpaJl pacKajblBaeTcsl P yaape Ha OcC-
KOJIKM, OTPaHUYEHHbIE MPUMEPHO B OJMHAKOBOU CTEMEHU KaK OTHOCH-
TETbHO POBHBIMU TIJIOCKOCTSIMU CITAWHOCTU, TaK W HEMPaBUJIbHBIMU
TUTOCKOCTSIMU U3JIOMa.

Hecosepuwennas cnaiinocms — packajlblBaHWE MUWHepaia MPUBOJUT
K 00pa3oBaHUI0 00JIOMKOB, OOJbIlIasi 4aCTh KOTOPBIX OTPAaHUYEHA HE-
POBHBIMU TTOBEPXHOCTSIMU U3jioma. Pacrmo3HaBaHUe Takoil cnaiiHOCTH
3aTPYAHEHO.

Becvma Hecosepuiennas cnaiiHocms, WA OTCYTCTBUE CIAMHOCTU, —
MWHEpPAJT pacKajablBAae€TCs IO CIy4YailHbIM HAmpaBJICHUSM U BCErAa NAeT
HEPOBHYIO MOBEPXHOCTb M3JIOMA.

TMocneqHue nBa BUIA CIAWHOCTU MPU MAKPOCKOTMYECKOW AUATHO-
CTUKE MUHEPAJIOB Pa3JINYUTh TOBOJBHO CIOXHO, MO3TOMY Ha MPaKTH-
K€ MIPUMEHSIIOT OTIPENIETICHUE HecO8epuleHHasi CNaliHOCb.

Kak yxe oTMeuanoch, MHOTME MHWHEpPaIbl 00Jagal0T CHAMHOCThIO B
HECKOJbKUX HampaieHUssXx. CTeneHb COBEPIIEHCTBA CHAWHOCTU MO
pa3HbIM HaMpaBJIECHUSIM MOXET ObITh pazniuyHoil. Hanmpumep, nosesbie
matel 00J1aIal0T COBEPIIEHHOU CMAaHOCThIO B OJHOM HAaIpaBJICHUU
A CpelHel CHaiHOCThIO B APYrOoM, IPUYEM Yrojl MEXIAY 3TUMU Ha-
MPaBJICHUSMU Y Pa3HbIX MUHEPAIOB OTINYAETCSI.

KonuuecTBo HampaBieHUIl CHMAWHOCTU, Yrod MEXIYy HUMU, CTe-
MEeHb €€ COBEPUICHCTBA SIBJISIIOTCS OJHUMU W3 TJIaBHBIX TUArHOCTUYE-
CKUX TIPU3HAKOB TpU OMNpeaeeHNU MHUHepaaoB. UTOObl yCHEIIHO UC-
MOJIb30BaTh 3TU MPU3HAKKU, HEOOXOAUMO YMETh OTJIMYATh IJIOCKOCTHU
cnaifHocTu ot rpaHeil kpuctamna. [lnockocTu cnaitHOCTU UMEIOT 6O-
Jiee CWIbHBII OJIECK, YEM TPaHU U OPYrue MOBEPXHOCTU U3JIOMa KpU-
crauta. Kpome Toro, mpu packajablBaHWUU KpUCTajja MJIOCKOCTU crai-
HOCTHU, B OTJIUYME OT TpaHel KpucTtajaia, HabIoJalTCsd B BUAEC CEPUU
napajuieIbHBIX IPYT APYTYy MOBEPXHOCTEM.

H3aom — BUI MOBEPXHOCTH, OOpa3ymoUIEWcs TPU pacKadblBAHUU
MUHepasia. JTa XapaKTepUCTUKA JOTOJHSIET ONMUCaHHYIO Bhilie. Oco-
OCHHO OHAa BaXKHa TMpPU U3YYEHUU MUHEpPaNIoB, 00JIaJalIIMX HECOBEpP-
IIEHHOW W BeChbMa HECOBEPIIEHHOW CMaifHOCThIO. JIJIsT TaKUX MUHEpa-
JIOB BUJl MOBEPXHOCTU WM3JIOMA MOXET SIBJSIThCSI BaXHBIM JUATHOCTHU-
YeCKMM MpU3HAKOoM. Pa3inyaoT HECKOJIbKO XapaKTEPHBIX BUIOB U3-
Jioma.

Y HekoTOphIX MUHEPAJIOB HAa M3JIOME MOXET BO3HMKATh XapaKTep-
Hasl BOTHYyTas WJIKW BbIMYKJas KOHIEHTPUYECKU-PEOPUCTAsT MOBEPX-
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Puc. 1.9. CoBepiieHHas craiiHOCTb:

a — BBIKOJIKM M0 CMAaifHOCTM — KYOWK TajuTta, poMOO3APHI KajbLIMTa; 6 — 3aMETHBI
TPEIIMHKY, Pa3BUThIe BOOJb HAMpABICHWI CITAHOCTH;, ¢ — pa3u4Has OPUEHTHPOB-
Ka M KOJIMYECTBO TUIOCKOCTEH crmaiiHocTu: /| — CHMAdHOCTh B OXHOM HaIlpaBJIeHUU,
cmona; 2— CraidHOCTb B JIByX B3aMMHO TMEPIEHAMKYJISIPHBIX HAIpaBlIeHUsX, OPTOKIIa3;
3 — cnailHOCThb B JBYX HEMEPHeHIUKYJSPHBIX HampaBieHusiX, amduodon;, 4 — crnaii-
HOCTb B TpeX B3aUMHO TMeEpIEHAMKYISAPHBIX HAMpaBIeHUsX, TAIUT; 5 — CHAWHOCTb B
TpeX HEeMepreHINKY/ISIPHBIX HAMpPaBACHUSIX, KaJIbIUT, 6 — CINAWHOCTh B YEThIpEX Ha-
MpaBJeHUAX, MapajUleIbHbIX TpaHsSIM OKTasjpa, ajiMa3d; 7 — CIaiHOCTb B IIECTH Ha-
MpaBjieHusx, chanepur
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HOCTb. HallOMMHaloas 1no gopme pakoBuHy. Takoii M3JI0M Ha3blBa-
ercs pakosucmobim. bojiee C10XHOU pa3HOBUIHOCThIO PAKOBUCTOIO M3-
JIOMa SIBJISICTCSI U3/10M, HA3BIBAGMBIN «Kpbluika 4acoe», KOTOPbI obpa-
3yeTcsl KOMOMHalIMell MOBEPXHOCTENM IBYX PAKOBUCTBIX M3JIOMOB IpU
nepeceyeHrud UX peOpUCTHhIX BaJIMKOB C BO3HMKHOBEHMEM XapaKTep-
HOI0 KOCO-CeTYaTOro pMCyHKa, HallOMMHAIOIIEero rpaBUPOBKY Ha IO-
BEpXHOCTH KPBILIKM KapMaHHbBIX YaCOB. DTOT TUII U3JI0Ma MHOTIJA BCTpe-
yaeTcsa y KBapua. OmHaKo yalle BCero MMHEpaJl pacKajblBaeTcCs IO
HEPOBHOI MOBEPXHOCTU, HE MMEIOILIEH HUKAKWX XapaKTEePHBIX OCO-
OeHHocTel. Takoil M370M Ha3bIBACTCS HEPOGHbIM, UM 00Jadal0oT MHO-
e MUHepasbl, JUIIeHHbIe crtailHoCTU. CaMOpOAHbIE METAJLIbl, MEb,
JKeJIe30 U Ipyrue MUHepasibl OOHApYKMBAIOT KPHOUK08AMbLIL U310M,; Ca-
MOPOIHOE Cepedpo UMEET pybdaeHblid U3JIOM.

MuHepanbl, obnagamllie COBEPIIEHHON claiiHOCThIO B 1—2 Ha-
MHpaBJICHUSX, OAIOT POGHbLI U310M; €CIW YMCJIO HaIlpaBJIeHUI COBep-
IIIeHHOW cmailHocTu 2, 3 u 6oJjiee, TO U3JIOM MOXET OBbITh CHyHeHuqa-
mbiM.

IToguepkHeM, YTO U3JIOM TaK €, KaK M CIIallHOCTb, OTHOCUTCSI K
XapaKTepUCTUKE MUHEpaja U OIpenessaeTcs] Ha OTACIbHOM MUHEpPalb-
HOM uHAuBuAe. Eciu MuHepan umeeT He3HAUUTEAbHbIE pa3Mephl, TO
TOBOPUTH O BUJE €ro M3jJ0Ma BechbMa 3aTPyOHUTENbHO. B Takux ciryyasx
MHOIAA OIMCHIBAIOT MOBEPXHOCTh H3JIOMa MMHEpPaJIbHOTO arperara,
cllaralpouiero Bechb obpasen.. MuHepajbHbIe arperatbl TOHKO-CTOJIOYA-
TOIO WIM BOJIOKHUCTOTO CJIOXEHHUS XapaKTepPU3YIOTCSl 3aHO3UCHbIM,
UEeNnKOBUOHBIM VI USOALYAMBIM U310MOM C XapaKTEPHOI IOBEPXHOC-
ThIO, MMOKPHITOII OPUEHTUPOBAHHBIMU B OJHOM HaMpaBJIEeHUM 3aHO3a-
Mu. TOHKO3epHUCTBIEC arperatbl, CJIOXEHHbIE, HAIIpUMEP, KAOIWHU-
TOM WA JUMOHMTOM, MOIYT O0JadaTh 3eMAUCMbIM U3I0MOM C MaTo-
BOI ILIEPOXOBAaTOM MOBEPXHOCTHIO. 1T KPYMHO3EPHUCTHIX arperaTon
OOBIUEH 3epHUCMbLIL U310M.

Teepdocmb — CIIOCOOHOCTH MUHEpaJia COIMPOTUBIISATHCSI BHEIIHEMY
MEXaHMYECKOMY BO3ACHCTBUIO — LlapallaHUIO, pe3aHUIO, BAABJIMBAHUIO.
DTOT NpU3HAK, KaK U OOJBIIMHCTBO APYIMX, 3aBUCUT OT BHYTPEHHErO
CTpOSHHUSI MUHEpajla U OTpaxaeT IMPOYHOCTb CBSI3EH MeXIy y3jlamMu pe-
IIEeTKM B KpUCTa/UIaX. B MojieBbIX YCIOBUSIX OTHOCUTEIbHASI TBEPIOCTh
MUHEpPAJIOB OIpelesieTcsl LapallaHbeéM OJHOro MUHepalia IPYTYM.

HJsi OLleHKU OTHOCUTEJIbHO! TBEPIOCTU MUHEpaja HUCIIOJb3YyeTCs
SMIMpUYECKas LIKajda, MpeaaoKeHHas B Hadyajle IMPOLLIOTro CTOJIETUS
aBcTpuiickumM MuHepaiorom ®.Moocom (1772— 1839) u u3BecTHas B
MUHEepaJIOruM Kak IiKana TBepaoctu Mooca. B 1ikane B KauecTBe 3Ta-
JIOHOB MCHOJb3YIOTCS IE€CSITh MUHEPAJIIOB C U3BECTHOU U MOCTOSHHOM
TBEpAOCTbIO. DTU MMHEpAJIbl PaCIOjaraloTcs B MOPsAKE BO3pacTaHUS
TBepaocTU. IlepBblii MUHEpal — TajlbK — COOTBETCTBYET CaMOMl HU3-
KO TBepAOCTH, MPMUHSTON 3a 1, IMocCaemHUN MuUHepal — ajaMa3 —
COOTBETCTBYeT caMoii BbICOKOI TBepaocTu 10. Kaxnablil mpeablayluii
MUHepas ILIKabl Liaparaercs IMOCAeAyIOIIUM MUHEepPaJoM.
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DTanoHamu mwKaabl Mooca ciyxar cliefylollne MUHepasbl:

1. Tansk Mg3[Si,O,](OH),.

2. T'mnc CaS0,.2H,0.

3. Kansuur CaCoO.,.

4. ®moopur CaF,.

5. Anarur Ca,[P0,],(F,Cl).

6. Oproknas K[AISi,0,].

7. Ksapy Si0,.

8. Tona3 Al,[Si0,1(F,OH),.

9. Kopynn A1,0,.

10. Ammasz C.

Oco60 momuepkHeM, 4To 1iKajda Mooca sBJseTcsl 1KaJoid OTHOCH-
TeJbHOM. Tak, MHCTPYMEHTAJIbHO U3MepeHHasi abCOJIIOTHasl TBEPAOCTh
anmMasa OoJibllie TBepaoCTH Taibka He B 10 pa3, a mpuMepHo B 4200 pas.
K ToMy Xe Bo3pacTaHue TBEpAOCTU B Mpeesax IIKaabl MPOUCXOIUT OT
9TaJlOHa K 3TaJlOHy BeCbMa HEPAaBHOMEPHO.

Jnst ompenenieHUs] OTHOCUTENIbHOW TBEPJOCTH MHUHEpaJia Mo €ero
CBeXeil (HeBBIBETPEJIOil) TMOBEPXHOCTU C HAXMWMOM TPOBOISIT OCT-
pBIM YIJIOM MUHepaia-3TajoHa. Eciau 3TajoH OCTaBsEeT LlaparnuHy,
3HAUUT, TBEPAOCTb MU3yYyaeMOro MHUHEpaja MEeHbIlle TBEPAOCTH ITajlo-
Ha, €CJIM HE OCTaBJISIET — TBEPAOCTh MUHEpasia 0osbiie. B 3aBucumoc-
TU OT 3TOrO BHIOMPAIOT CIEAYIOIIMI 3TAJOH BbILIE WIM HUXE MO IIKa-
Jie 10 TeX Mop, MOKa TBEPAOCTh OMPENEISIEMOr0 MUHEpaJia U TBEPIOCTh
MUHepaja-3TaJloHa COBIMAAYT WM OKaXyTcsl OJM3KUMU, T.e. 0ba MU-
Hepajia He lapamnarTcs APYT APYTOM WU OCTABJISIIOT ciiadblii cien. Eciau
KCCJIeTyeMbIii MUHEPAJT MO TBEPAOCTU OKa3aJiCsl MEXJY IByMsl dTaTOHA-
MM, €ro TBEPAOCTb ONpenessieTcsl Kak MpOMeXyToyHasi, Harpumep 3,5.

HMHorna TBepAOCTb OJHOTO M TOTO XK€ MHUHepajia 3aBUCUT OT KpU-
crajiorpaduyeckoro HampaBjieHUsI U MOXET ObITh pa3iMuHa sITs pas3-
HBIX TpaHel Kpuctajuia. DTO XapaKTEPHO JJis1 aHU3OTPOITHBIX (HEepaB-
HOCBOMCTBEHHBIX) KPUCTAJLIOB.

J71si OpUEHTUPOBOYHON OLIEHKW OTHOCUTEIBbHOU TBEPAOCTU MUHE-
paJIOB B TIOJIEBBIX YCIOBUSIX MOXXHO HWCIIOJb30BaTh TpUdeEnb MPOCTOTO
MSTKOro KapaHpaaiia (TBepaocthb 1), Horoth (2 — 2,5), MeIHYI IPOBO-
JIOKY uiu MoHeTy (3 — 3,5), CTajJibHYI0 WroOJiKy, OynaBKy, TBO3Ib WU
Hox (5—15,5), crexiio (5,5 —6), HanunbHUK (7). OueHb YIOOGHO MC-
MOJIb30BaTh CTAJIbHYIO WUIJYy, TaK KakK €€ TBEpAOCTb MPUXOAUTCS IMpPU-
MEpHO Ha cepeauHy ILKaabl Mooca M B 3aBUCUMOCTM OT pe3yJibTaTa
1apamnaHbsl cpa3y CTAHOBUTCS SICHO, BHU3 WU BBEPX IO LIKAJIE CIETY-
€T OpaTh 3TAJOH JJISI ONpeJe/IeHUs] TBEPAOCTU UCCIEAyeMOTr0 MUHepa-
na. Kpome Toro, crajbHasli Wrojika J1OCTaTOYHO TOHKas W AJWHHAas,
YyTOOBI MCCIIENOBATh JaXe OUYeHb MajJleHbKWE U PACMOJIOKEHHBIE B yr-
JybJeHusIX obpaslia MUHEPaJIbHbIC BblACICHUSI.

Iliomnocme 17151 pasnUYHbBIX MUHepanoB kojebiercs ot 0,9 mo
21 r/cm’. TouHoe omnpesiefieHUE ee MOXET ObITh MPOBEAEHO B Jabopa-
TOPHBIX yca0BUsX. [1o MIOTHOCTH BCe MUHEPAbl MOTYT ObITh Pa3OUTHI

24



Ha TPU KaTeropuu: jeekue — MIOTHOCTb 10 2,5 r/cM’ (TUIc, KaMeHHas
COJIb), cpedHue — TIOTHOCTb 10 4 r/cM’ (KaJdbLWT, KBapl, MOJeBbie
IINAaThl, CTIOABI) M msaAdceabie — TUIOTHOCTL Oojee 4 r/cM’(rajeHMT,
MarHeTuT). I1710THOCTH GONBIIMHCTBA MUHEPATIOB — OT 2 10 5 T/cM’.
st ObICTPOi OPUEHTUPOBOYHOU OLEHKU MJIOTHOCTA MWHEpaja Mpu-
OeraloT K ero MpocTOMY «B3BEIIMBAHUIO» HA PYKE C OLEHKOW «TsDKe-
JIbIA», «CPEOHUI», <«JIETKUM».

M3 MexaHU4YecKuX CBOMCTB, KOTOPbIE MOTYT OBbITh MCIOJb30BaHbI
KaK JUarHOCTUYECKUE MPU3HAKU MUHEPAJIOB, CIEAyeT YITOMSIHYTh XpYII-
KOCTb U KOBKOCTb. Xpynkocms — CBOWCTBO BellleCTBa KPOIIUTHCS TOJ
NIaBJIeHUEM WU TIpu ynape. Koskocmbs — CBOMCTBO BellleCTBA MOJ JaB-
JICHUEM PAacCIUTIONIUBATHCS B TOHKYIO TUIACTUHKY, OBITh MJIACTUYHBIM.

Oco0ble cBoiicTBa. [[711 HEKOTOpPBIX MUHEPAIOB XapaKTepHbI 0OCO-
Oble, TOJILKO WM TPUCYIIME CBOMCTBA — BKYC, 3amaX, MarHUTHOCTD,
NIBOWHOE JTy4eTpesIoOMIEHUE, PeaKIUsl C COJNSTHOU KWCIOTOU, upusa-
MsT U HEKOTopbie npyrue. OcoObIMU CBOWCTBAMU 0O0JIaNAIOT AAJIEKO HE
BCE MUHEPAJbl, HO UX HAJIMYME OOJIEryaeT peluleHue TMarHOCTUYECKUX
3am1ady.

Bryc. ConeHbIM BKYCOM 00JIalaeT Taaut (KaMeHHast CoJib), TOPbKO-
COJIeHbIM — CUJIbBUH. KpoMe TOro, 3Tu MUHeEpasbl JErkKO pacTBOpPS-
I0TCSI B BOAE W OOJANAlOT eUepoCKOnUYHOCMbH) — CIIOCOOHOCTBIO TTO-
mIonaTh BOMY.

3anax. CnenuduUIecKUM 3aI1aXoM, «3aIllaxOM YEPTOBIIMHbBI», 00J1a-
JIaeT cepa, 0COOEHHO eclv ABYyMsI oOpa3laMu TOCTy4YaTh APYTr O Apyra.
BoigeneHusi apceHONMUpPUTA MPU TPEHUU U3MAIOT 3arax 4ecHoKa.

Maenumnocms ycTaHaBIMBAETCSI IO CIOCOOHOCTA MUHEpaa OTKJIO-
HSIThb MAaTHUTHYIO CTPEJIKY, HaIpuMep Komnaca. MarHUTHOCTBIO 00Jia-
JTAIOT MarHeTUT, MUPPOTUH U HEKOTOPbIE APYTHMEe MUHEPAJIbI.

Jleoiinoe nyuenpensomaenue — pa3NBOCHUE CBETOBBIX JIy4ell Mpu Mpo-
XOXJIEHUU Yepe3 aHU30TPOMHBIE KPUCTAUIbI. DTO CBOMCTBO MPUCYIIE
psily MUHEpPajaoB, HO OCOOEHHO XOPOIIO OHO BBIPaXXEHO Yy Mpo3pay-
HBIX Pa3HOCTEN KalblIMTa, HA3bIBAEMbIX MCIAHACKUM mmaTtoM. Eciau
yepe3 UCTaHACKWI IIMaT pacCMaTpUBaTh, HAIPUMEp, MEYaTHBIN TEKCT,
TO BO3HHUKAaET ABOITHOEe M300paxkeHue. Bce OykBbl Kak OyaTo pasaBau-
Batotcs (puc. 1.10).

Peaxuus c coaanoii kucaomoii. Hexkotopble MUHEpaIbl Kjilacca Kap-
OOHATOB BCTYMAlOT B PEAKIUIO C COJISTHOW KUCJIOTOU, COMPOBOXAAIO-
IIytocs BBIICJICHUEM YIJIEKUCTOro raza. s KaiabluTa, HalIpuMmep, 3Ta
peaxkiusl TIPOXOaUT BecbMa OypHO. ['OBOpSIT, UTO MUHEpPaJl «BCKUIIA-
em: CaC0,+ 2HCI = CaCl,+ H,0 + CO,.

Y HekoTopbix MUHepasoB, HanpuMep Jlabpamopa, B 3aBUCUMOCTH
OT YCJIOBUII OCBENIEHUSI HA TOBEPXHOCTA MOTYT BO3HUKATh PA3HOIBET-
HbIE pamyXHble 01MKU. Takoe CBOMCTBO MUHEPAJIIOB MOJYYUTIO Ha3Ba-
Hue upuzayuu (OT rped. iridos — pamyra). OHO 00yCIIOBIEHO MHTepde-
pEHIIME CBETOBBIX BOJIH MPU MPOXOXIACHUM CKBO3b MUKPOCKOTHUYE-
CKH€ MapaJlIeIbHO OPUEHTUPOBAHHBIE TUIACTUHKUA WU TPEIIUHBI.
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Puc. 1.10. IBoiiHOE JyderipesloMIeHre UCIaHICKOTO IIMnara — Mpo3pavyHoit
Pa3HOBUIHOCTU KaJbIIUTA

I[Mp MaKpOCKOMMYECKOM OIpeAcIeHUN MUHEPAJIOB HEOOXOIMMO
VYNTHIBATh M aHAJIU3UPOBATh BeCh KOMIUIEKC CBOMCTB. OmucaHme Iie-
JIeco00pa3HO BECTH TOCTIENOBATEIEHO, OTIPEeIIsisl Bce YKa3aHHBIC BEIIIIE
XapaKTepUCTUKU, HadaB ¢ (POPMBI BBIICICHUS HCCIETyeMOrOo MUHE-
payia B oImchIBaeMOM o0pasiie. B KoHIle ommcaHust yMecTHO chopMy-
JINPOBATh BBHIBOABI, B KOTOPHIX MTOAYEPKUBAIOTCS OCHOBHBIC HUArHOC-
THYEeCKNE CBOMCTBA M3y4aeMOTO0 MUWHepalsia, IO3BOJSIONINE OTHECTHU
€ro K TOMy WJIM WHOMY BHMIy. JKelaTelbHO yKa3aTh IPOMCXOXICHWE
MHHepaja U 00JacT! ero IpUMeHEeHMHSI.

1.5. Knaccuopukauua mmHepanoB n Ux xapakrepucruka

B ocHOBY coBpeMeHHOU Kaaccugpuiayuu mutepanos TTIOJ0XEHBI KPH-
CTAJUTOXUMHUYECKUE TIPWHIIUIBI, YIUTHIBAIONINE XUMHWYCCKUI COCTaB
1 KPUCTAJUTMIECKYIO CTPYKTYpPY MUHepaioB. EqnHuIIe# Takoit Kiacch-
dukanmy IBIAeTCT MuHepanvhbii 6ud. CXOTHBIE TIO COCTaBY U CTPYKTY-
pe MHUHepajabHbIe BUIOBI OOBEIMHSIOT B epynnbsl, NOOKAACCH! U KAACCHI.
KpymHe#mmM crucTeMaTHIeCcKUM ToIpa3nejicHueM SIBISICTCS /mun.

Bcero B 1m1apcTBe MUHEPANIOB BEHIIEJISIOT MSITh THIIOB: TIPOCTHIE BE-
IIeCTBa, CYJbMUIB M WX aHAJIOTH, OKCUIBI U THIPOKCUIBI, COJH KHUC-
JIOPOIHBIX KUCJIOT W TaJOTeHUIBl. TUI MPOCTHIX BEIIECTB ASIUTCS Ha
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MeTaJJIbl U HeMeTaJlJIbl, TUIl CyJIb(PUI0B — Ha COOCTBEHHO CYIb(MUIbI,
TeJUTypuIbl U apceHuabl. Hanbomnbilee YuCia0 KIacCOB HACUUTHIBACTCS
B TUIIE COJIEW KUCJIOPOMHBIX KMCJIOT. MUHepaibl 3TOTO TUIA KJIaCCU-
(GUIUPYIOTCST MO0 KOMIUJIEKCHBIM aHUOHAaM. BhIIENnsoTcst Kjacchl CUIU-
KaToB, OopaToB, KapOOHATOB, CyjbdhaToB U Ip. bojee netanbHOe IO~
pasjiejieHre BHYTPU KJIACCOB OOBIYHO MPOBOJSIT MO CTPYKTYPHBIM OCO-
OCHHOCTSIM MUHEPAJIOB.

B kypce «OO1ias reojiorusi» paccMaTpUBaIOTCS MPEACTaBUTENN 1€-
BSITU KJIACCOB. DTO — CaMOPOJHbBIE DJIEMEHTHI, CyJb(MUAbI, OKCUABl U
TUOPOKCHUIBI, TaJJoTeHUAbI, KapOoHaThl, CyJbdaTel, ocdaTbl, CUIU-
KaThl U aJIIOMOCUJIUKATHI.

B HacTtosiee BpeMs: u3BecTHO oKojo 3500 MuHepajoB, a BMECTE C
UX pa3HOBUIHOCTSIMU — Oosee 5000. OpgHaKo IIMPOKOE pacIpocTpa-
HeHue B Ipenesax autocdepbl 3eman umeroT Bcero 400 MuHepasoB.
Haubonee yacto BcTpeyawluecs: U3 HUX, HA3bIBAEMBbIC 21d6HbLIMU NO-
p00006paszyowuM MuHeparamu, U 0yoyT pacCMOTPEHBI HAMU.

1.5.1. Knacc camopogHbIX 3/IeMEHTOB, WU NPOCTbIX BELLEeCTB

MuHepasibl, OTHOCMMBIE K KJIACCY CAMOPOIHBIX 3JIEMEHTOB, CJIO-
>KE€Hbl aTOMaMM OJIWHAKOBBIX WJIM OJIM3KUX MO CTPOSHUIO M CBOMCTBAM
XUMUYECKUX 3JIeMEHTOB. Ha cerogHsIIIHUIA 1eHb B IPUPOJE U3BECTHO
oosiee 30 271eMEHTOB, HaXOISIIUXCSI B caMOpPOAHOM cocTossHuu. CamMo-
pOIHBIE 3JIEMEHTHI, O0pa3ylollne MUHEpasbl, MOTYT OBITh MpeaCcTaB-
JIEHbl MeTajlJlaMH, TOoJyMeTaJlJlaMU M HeMeTalJlaMMU.

CaMOpoJIHOE COCTOSIHME XapaKTepHO s OJaropoAHBIX METAJLJIOB,
a takxke g Meau. HIIMpoko MU3BECTHO METEOPUTHOE CaMOPOIHOE XKe-
JIe30 W ero CIUIaBbl ¢ HUKEJIeM W KOOaJIbTOM (CKeJie3HbIe U XKeJe30-
KaMeHHble MeTeopuThbl). CaMOPOIHbBIE METAUIBI B YMCTOM BUE TOBOJBLHO
penxu. Yaie Bcero OHM BCTpeUaloTCsl B BUIE TBEPAbIX PACTBOPOB, KO-
TOpble MOXHO paccMaTpUBaTh KaK CIUIaBbl MPUPOIHOTO MPOUCXOXKIE-
HUs. VI3 HeMeTalsIMuecKuX 3JIeMEeHTOB HanuboJiee OOBIYHEI cepa U yIjie-
pon. Pexe BcTpewaloTcsi Tak Ha3blBaeMble TMOJYMETA/UTbl — MBIIIBSK,
cypbMa, BUCMYT.

JJ1s1 caMOpOIHBIX 2JIEMEHTOB XapakTepeH mojaumopdusm. Hampu-
Mep, YIJIEpoJ MOXET BBIIEISAThCS B Buie rpacdura U anMasa. Cepa Tak-
Ke uMeeT aBe Moaudukauuu. M3BecTHH moauMopdHbIe MoauduKa-
LIMM CaMOPOJJHOIO XeJie3a.

ITo nmpoucxoXaeHN0 CaMOPOIHBIE 3JIEMEHTBI CBSI3aHbI B OCHOBHOM
C BHIOTEHHBIMHU MpPOIleCCaMU — MarMaTU4eCKUM, TUIPOTEPMAJIbHBIM,
MmeTtamoppuueckuMm. CaMopoaHbie cepeOpo U Medb MHOIIa 00pa3yroTcs
B 30HaX OKUCJIEHUS PYIHBIX CYJb(GUIHBIX MECTOPOXAeHU. [Tpomblii-
JIEHHbIE MECTOPOXACHMST OJIATOPOTHBIX CAMOPOAHBIX METaIIOB (30J10-
TO, IJIaTMHA) MOTYT BO3HUKATh IIpU (OPMUPOBAHUU POCCHIIEH.

Ponb caMOpOIHBIX 3JIEMEHTOB B CTPOEHUM JUTOCHEPHl HEBEIUKA.
Onu cocraBisgioT HeMHoruM 6oiee 0,1 % o01Ieil MacChl 3eMHOI KOPbI
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U HE SBJISIIOTCS TJIABHBIMU MOPOA000pa3yonuMu MuHepaiamMu. OgHa-
KO HEKOTOpbIC U3 HUX UMEIOT NTpakTuueckoe 3HaueHue. Hanbosee pac-
MPOCTPAaHEHbI B CAMOPOAHOM BUJE OJIATOPOAHBIE META/UTbl — IJIATH-
Ha, 30JI0TO, cepedpo.

Cepa S. TlpoucxoxaeHue Ha3BaHUS HesicHO. YacTo ComepXUT Mpu-
mecu As, Se, Te.

Dopma evidenenus — KPUCTALIBI TUNUpaMuaaibHoi dopmbl. u-
MUPaMUJIbI YACTO YCEUYEHBI U 00pa3yloT KpacuBbie MpY3bl U meTKU. Yacto
HAXOJUTCSI B MEJIKOKPUCTAINTMYECKUX CKOTJIEHUSIX U 3€MJIMCTBIX Mac-
cax, a TakKXe B BUJIE HATEKOB W HAJIETOB.

Ilsem — TUMOHHO-XEJTBINA, KOJEOJETCS OT XKEJTOTO, 3€JI€HOBATO-
KEJITOTO, KOPUYHEBATO-XEJITOTO N0 Oyporo M 4epHOro (OT OpraHu-
YECKUX MpuUMeceit).

Yepma — cBeTJIO-XKeNTasi, UHOTAA YyTh Oojiee TEMHasl B 3aBUCUMO-
CTU OT OKPACKU KOHKPETHOTO MUHEPAIbHOTO WHAWBUIA.

baeck — OT CTEKJISIHHOTO Ha TpaHsIX KPUCTAJUIOB 10 aiMa3Horo. Ha
WU3JIOME — XUPHBINA, CMOJUCTBII. B HaTEUHBIX U 3eMJIUCTHIX arperaTtax —
BOCKOBOIA.

Ilpo3paunocms — OT MPO3PAYHBIX YUCTHIX 10 MPOCBEYUBAIONIUX MO
TOHKOMY Kpaw KpUCTaJIOB.

Cnaiinocmb — HeCOBepIlIeHHAas UJIU OTCYTCTBYET.

H310m — HEPOBHBII, YaCTO paKOBUCTBIN. MUHEpan 0OYeHb XPYNKUIA.

Teepoocmv — 1,5 — 2.

ITnomunocms — 2 — 2,1 v/cm’.

Thasnvle duaenocmuueckue npusHaku — 11BET, OJIECK.

Tlpoucxoxcdenue — daille BCero 3HIOTEHHOE MHEBMATOJUTOBOE, 00-
pa3yeTcsl U3 MapoB U ra3oB, BBIACJSIONIUXCS MPU WU MOCJIE BYJIKaHU-
YEeCKUX U3BEpXKEeHUI. MoXeT BO3HUKATh B TMIEPTEHHBIX YCIOBUSIX B
pe3yabTaTe pas3ioXeHUs! Cyab(UAOB U TUIICA, a TAKXKE MOXET UMEThb
0CaJIOYHOE OMOXMMUYECKOE MPOUCXOXIEHUE — 0O0pa3oBbIBATHCS Osa-
rofaps XU3HEAESITEIbHOCTA CEPHBIX OakTepuil. MecTopoxXaeHusl oca-
no4yHoil ceprl B Poccum pacrnonoxeHbl B IToBoakbe (AeKcCeeBCKOE).
ITHeBMaTONUTOBBIE MECTOPOXIECHUS IIUPOKO PACHPOCTPAHEHBI Ha
Kypunbckux ocTpoBax.

Ilpumenenue — nJIsI TPOU3BOJACTBA CEPHOU KUCIOTHI; JJIsI TOJIyde-
HUS CyJIb(daT-1eJUTI0N03bl; B PE3UHOBOW U TEKCTUIbHOU MPOMBIIILICH-
HOCTU cepa NMPpUMEHSIETCS JUIST TPOU3BOACTBA KPACOK, B3pPbIBUATHIX Be-
IIECTB U SIAOXUMUKATOB JJIsI OOpPbOBI C BPEAUTEISIMU CEJIBCKOTO XO-
34MCTBA.

Ipagpum C. HazBaHue IpOU3OIILIO OT I'ped. grapho — Tullly.

QDopma evideneHus — 4dallle BCETO MEJKME IIECTUYTOJbHbIE KpHC-
TAJUTUKU, CJararoliye MiIoTHbIe YellyiuaThie, MIACTUHYATBIE U 3EM-
nucthie Macchl. MI3BecTHa amopdHas dopMa yriiepoaa — uiyHeum, 00-
pasytoliasicsa npu meramopdusMe KaMEeHHOTO YIJIS.

Ilsem — ene30-4yepHbI, TEMHBIU CTaTbHO-CEPbII, MOKPOIO ac-
danbra.
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Yepma — depHasi UM TEMHO-cepasi, XUpHasi, OJecTsias; MUHE-
paJl mavykaeT pyKW, MUIIET Ha Oymare.

breck — MeTaJJIOBUIHBIN.

IIpo3paunocms — HENIPO3PAYHbBIA.

H310m — pOBHBIN TO CMAWHOCTU WM CTYyNEHYAThIi B HampaBiie-
HUM, TEPINEeHIUKYJISIPHOM CMaliHOCTHU.

Cnaiinocmb — BecbMa COBEpIlIEHHAas B OJHOM HampaBjieHUuU; obyc-
JIOBJIMBAET XOpOIllMe CcMa3ouyHble cBolicTBa Tpacduta (rpadutoBbie
CMa3KH).

Teepoocmv — 1.
ITnomuocms — 2,2 T/cM’.

Thagnbie duaenocmuueckue npusnaku — LBET, LIBET YEPThl, HU3Kas
TBEPIOCTb.
Tlpoucxooxcoenue — >HIOTEHHOE, METaMOP(GHUYECKOE W KOHTAKTO-

Bo-MeTamopduueckoe. I'paduT MoxeT oOpa3oOBBIBATHCSI B pE3yJbTare
MPOIECCOB PETMOHATBHOIO MeTamMopdu3Ma U BCTPeYaThCsi B MpaMo-
pax, THeicax, KpUCTAJLLIMYECKUX CIaHIaX, a TakXe MpU MeTamophus-
Me yrjieil W TMopon, coaepXalluX OpraHMYecKoe BellecTBO, Ha KOH-
TakTe ¢ MarMaTM4yeckuMu Tenamu. MHorma rpadut BcTpevyaeTcss B Mar-
MaTMYeCKMX mopojaax U B MeTeopuTax. Haubosiee KpynmHble MECTOPOXK-
neHust B Poccum Haxomsarca B Boctounom Cashe (botorosnbckoe), B
Kapakanmakuu (Tac-Kasran), B Hu30Bbsix EHuces (HormHckoe u
Kypeiickoe).

Ilpumenenue — mJIsI TPOU3BOJCTBA JUTCHHBIX TUTIEH B MeTaLTyp-
TUYECKOW TMPOMBIIIEHHOCTH; JJISI TIPOU3BOJACTBA 3JEKTPOJOB B DJIEK-
TPOTEXHUYECKOW MPOMBIIIIEHHOCTH; KaK 3aMeIJIUTENIb U OTpaxaTeilb
HEHTPOHOB B aTOMHOM MPOMBILIJIEHHOCTH; KaK CMa30YHbI MaTepual;
IUIST IPOM3BOJICTBA KapaHaalleil, Kpacok; B PE3UHOBOW MPOMBIIILIEH-
HOCTH.

Aamaz C. HazBaHue mMpouU3O0LILIO OT rped. adamas — HENpPeonou-
MBI, TIEPBOHAYAJIBHO TaK Ha3bIBadu cTajb. OKpallleHHbIE U HEMPO3-
padHbIe aJiMa3bl MOTYT cOAepXaTh mpumecu okcumon Si, Mg, Ca, Fe,
Al, Ti, a Takxe BKJIIOUEHUS NPYTUX MUHEPAJIOB.

Dopma ebideseHus — KpUCTALIbI OKTa3ApUIECKOM, NoieKasapruiec-
KO (pOpMbI, YACTO CO LITPUXOBKOM Ha IpaHsiX, IBOMHUKHU CpacTaHUSI.

Ileem — OecuBeTHbIN, O€Jblil, CEpblil, XKEITbliA, CUHUI, YEPHBIN.

Yepma — TONYy4UTH 3aTPYAHUTETBHO U3-32 BHICOKOUW TBEPIOCTU MU-
HepaJa.

breck — anmMa3HBIN.

Ilpospaunocms — MpoO3pavyHbIfl, UHOTIAA OT MYTHOTO 0 HEINpo3pay-
HOTO.

Cnaiinocmb — cOBepllIeHHas B YeTbIpeX HaMpaBeHUsIX, Mapajiesib-
HbIX TpaHsIM OKTasapa.

H310mM — pPaKOBUCTHINA.

Teepdocms — 10. CaMblii TBepAbIi MUHEpad. XpyNKUid.

ITnomuocms — 3,5 r/cMm’.
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Thasnvle duaenocmuyeckue npusHaKy — OYE€Hb BBICOKAsi TBEPIAOCTb,
aJIMa3HbIN OJiecK.

Ilpoucxoocoenue.. 1. Marmatuyeckoe — obpa3syercsi B TpyOKax B3pbI-
Ba. Bcrpeuaercs cpeny cnielimUUecKMX MarMaTUueCKUX yJabTPaOCHOB-
HBIX MOpoA — KUMOepauToB. 2. biarogapsi BBICOKOI TBepAOCTH ajiMa3bl
MOTYT HaKarjuBaTbcsl B pocchinsax. B Poccuu mectopoxneHus: nepBud-
HbIX (MarMaTU4YeCKHWX) U BTOPUYHBIX (POCCBHIMHBIX) aJMa30B H3BECT-
Hbl B AAKyTuu. PocchilmHble MECTOPOXKACHUS aIMa30B HAXOMSITCSI TaKXkKe
B 3anagHoM Ilpeaypanbe, ApXaHreabCKoil 0OOJacTH.

Ilpumenenue — 4NCTbIe TIPO3payHbie ajMa3bl SIBASIIOTCS LEHHEMH-
UMM IParolleHHbBIMU KaMHSIMU, M3 KOTOPBIX TMOcjie 00paboTKU Mo-
JIy4yaroT OpuiiuaHThl. HeloBeavMpHble pa3HOBUIHOCTU aMa30B MCIO/b-
3YIOT Kak a0pa3uBHbBIN M pexXylIMii Matepual, Mnmpu OypeHuu, nuimdo-
BaHUM, pe3Ke CTeKjIa U MEeTasoB.

Meodv Cu. OObIYHO cofepXuT npumecu Fe, Ag, Au, As.

Dopma evidenenuss — 4alle BCErO CIUIOIIHBIE MAacChl WU JASHIPU-
Thl, peXe MOXOBUIHbBIC U MPOBOJOYHbBIC BbiAeJeHUs. Peako BcTpeyaeT-
csl B BUJE KPUCTAJIOB KyOMUeCKOil (hOpPMBI.

Ilgem — MemnHO-KpacHbBI, UHOTAA ¢ KOPUUYHEBOU M0OEXKanIOCThIO.

Yepma — MenHoO-KpacHasl, Oiectsiasi.

breck — MeTaJUTMYECKUA.

Ilpo3paunocms — HeNpO3pavyHbIN.

Cnaiinocmb — OTCYTCTBYET.

H310M —- KPIOUKOBATHINA.

Teepdocms — 2,5 — 3.

Ilnomnocms — 8.9 r/cm’.

Ocobvle ceolicméa — KOBKasl.

Thasnvle duaeHocmuueckue npusHaku — 1IBeT, OJieCK, HU3Kasl TBep-
JIOCTb.

Ilpoucxoocdenue. 1. DHIOTEHHOE TUAPOTEPMAIbHOE HU3KOTEMIIEpa-
TypHOE. 2. DK30reHHOE B 30HE OKMCJIEHUST METHBIX MECTOPOXKACHUI U B
pocchinsax. MecTopoxXaAeHUsT CaMOPOJHON MeIu M3BECTHBI Ha Ypae.
PoccheinHbie MecTopoxaeHuss — B Boctounom CasiHe.

ITlpumenenue — 31eKTPOTEXHUKA, TPUOOPOCTPOCHUE, MALLIMHOCTPO-
eHue. M3 Meny M3roTaBiuBalOT 3JEKTPONPOBOJA, TEIJIOOOMEHHUKH,
TpyOOIMPOBObI, MCIOJB3YIOT B Pa3MYHBIX CILJIaBaXx.

3040mo Au. B HeOonbIMX KonmdyecTBax copepxut Ag, Pd, Rh, Cu,
Fe. 3omnoro, comepxainee 6oiee 20 % cepebpa, Ha3bIBACTCS AAEKMPYM.

Dopma evldenenus — TIOTHBIE Macchl, TUCTOUKH, baecku. B kpuc-
Tajylax HaXOIMUTCSl PEelKO, KPUCTALIBl — OKTa3Jphbl, TreKcadaphl, A0Je-
Kasapsl. MHoraa obpasyeT JeHAPUTH U HUTEBUIHbBIC MPOBOJOYKHU.

Ilsem — 30710TUCTO-XENTHIN, IPKO-KEJITHII; C MPUMECSIMU — OJIeN-
HO-XEJITbI, KPAaCHO-XEJNTbIMA, 3€JI€HOBATHIN.

Yepma — 30JI0TUCTO-XeJTast, OnecTsias.

breck — MeTamIM4YeCKUA.

Ilpo3paunocms — HeNpo3padyHbIN.
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Cnaiinocmb — OTCYTCTBYeT.
H3z10mM — KPIOUKOBATHINA.
Teepdocms — 2 — 3.
ITnomnocms — 19,3 r/cm’.

Ocobbie ceolicmeéa — OYEeHb KOBKOE M TsArydee, o0JiagaeT BBICOKOI
XUMUYECKOM CTOMKOCTBIO, HE OKHUCIISIETCS, HE pacTBOPSIETCS B KMCIIO-
Tax (KpoMe 1IapCKOIl BOIKMU).

Thasnvie duaenocmuueckue npusHaku — 1BET, OJecK, HU3Kas TBep-
JOCThb, OOJbIIAasA MJIOTHOCTD.

TIpoucxoxcdenue. MOXHO BBIICIUTD IBA OCHOBHBIX TeHETUYECKUX TUTIA
3on0t1a: 1. [lepBuuHOEe, KOpEeHHOE, IJII KOTOPOTO HanuboJjiee XapakTep-
HO TUAPOTEPMAJIbHOE MPOUCXOXIEHUE B KBAapILIEBBIX U KBapIIEBO-CYJ/b-
GuaHbIX xXuiax. 2. BropuyHoe, pocchimHoe, 30710T0. KopeHHbIE MeCTO-
poxneHus1 3ojiota u3BecTHbl Ha. CpenHem (bepezoBckoe) u HOxxHOM
(Koukapckoe) Ypaine, B Bocrounoit Cubupu (apacyHckoe, baneiic-
Koe), Ha AjmaHe U Ha ceBepo-BocToke Poccun. PocchlliHBIE MECTOPOXK-
IeHUs pacIpocTpaHeHbl Ha Ypane, Antae, CasiHax, B EHucelickoii Taii-
re, Upxkyrckoit odnactu (JleHckue mpuucku), mo pekam Ileuope, An-
JaHy, AMypy, a Takxke Ha ceBepo-BOCTOKe Poccuiickoit @enepanun.

Ilpumenenue — B 10BEIUPHOM JAejie KaK BaxKHEWIIUIA AparolieHHBII
METaJIJT; JIUISI U3TOTOBJIEHUSI MOHET U MeJajieil; B 9JIeKTPOHUKE, ONTU-
Ke, IpUOOpPOCTPOCHUN, MEAUIIUHE.

1.5.2. Knacc cynsdpuaos

K kmaccy cynbhumoB mpuHamiIexaT MUHEpadbl — CEpPHUCThIE CO-
€MHEHUS METAJUIOB, MPEICTaBISIONINE OCOOBI MPaKTUYECKUII UHTE-
pec, Tak KaK UMEHHO OHM SIBJISIIOTCSI TJaBHBIMU Pyd000pa3yloIuMmu
MUWHepaJaMU Pyl IIBETHBIX METAJLUIOB U YacTO BBICTYMAIOT KaK HOCUTE-
JIN 30JI0TA.

Cynbhunsl o0Jagal0T onpeneaeHHBIMU (PU3NYECKUMU CBOMCTBA-
MM, XapaKTepHBIMU IJIsI BCeX MpeacTaBUTesneil kinacca. OHU OOBIYHO
00pa3yIoT MJIOTHBIE CIIJIONTHBIE MEJIKO- U KPYITHOKPUCTATMYECKUE Mac-
Chl, MOTYT BCTpeUaTbCsl B BUJE MPOXWIKOB, THE3M WJIU B BUAE OTACI]b-
HbIX KpucTayyioB. Kak mpaBuiao, MMEIOT YepHYIO WIM TEMHYIO 4epTy,
METaJJTMYECKUI OJIECK, BBICOKYIO 3JIEKTPOIMPOBOAHOCTh. OCHOBHAS 4acTh
cyabpuI0B 00Ja1aeT BBICOKOI TUIOTHOCTBIO (10 8,5 r/cM’).

BonbmunHCTBO CyabhUIOB UMEET TMAPOTEPMAIbHOE IMPOUCXOXKIE-
Hue. HekoTopble MOTyT KpMCTa/UIM30BaThCcsl U3 MarMbl. MHOTHA OHU
BO3HUKAIOT M B pe3yJibTaTe 9K30TeHHBIX MPOIIECCOB, HaIIpUMeEp B 30HE
OKHCJIEHUsI PYIHBIX MECTOPOXIECHUM, a TaKKe 0CafodHbIM TyTeM. Cyib-
¢uabl oOHapy:KeHbl B METeOpUTax M B oOpaslax JyHHoro rpyHra. Co-
JepXaHue MX B 3eMHOM KOpe HeBeJMKO M cocTapisier okoyio 0,15%.
HaubGonee mumpoko pacrpocTpaHeHBI CyabduUAbl Xejae3a (IMUPUT —
FeS,), menu (xanbkonupur — CuFeS,), cBunua (raneHur — PbS),
HuHKa (chameputr — ZnS) U HEKOTOpBIE Apyrue.
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Ilupum [eS, {cepnuuii, uru nceaesnwuil, koawedan). Hazanue npo-
MU30IIJIO OT IPEYECKOro pyr — OTOHb M OTpaxkaeT COCOOHOCTh MUPUTA
UCcKpuUTh Ipu yaape. Yacto comepxut npumecu As, Co, Ni, Cu, Au,
Se. CaMblil pacnpOoCTpaHEeHHbI MUHepal Kiacca Cyab(uaos.

Dopma evideneHus — TIOTHBIE 36PHUCTBIE MEJKO- U CpeaHeKpUC-
TaJlJIMyecKHUe arperatbl, MOYKOBUIHBIE U XKeJBAKOOOpa3HbIE Bblaese-
HUSI, YacTO XOPOIIO OTpaHEHHbIE KPUCTALJIbl KyOMUYeCcKOi (hOpMBI.

Ilgem — naTyHHO-XENTbIN, 30JIOTUCTO-XEJAThI, COTOMEHHO-XeJ-
THIi, MHOTAA C TO0EXaJIOCThIO.

Yepma — OTUYETAMBO YepHas, UHOTIA 3eJIeHOBATO-UepHasl.

baeck — SIpKUU METANTMYECKUN.

Ilpo3paunocms — HeNpo3payHbIi MUHEpaJl.

Cnaiinocmb — HecoBeplIeHHasl.

Hz10m — HEpOBHBIN, UHOTAA PAKOBUCTHIN, B arperarax 36pHUCTHINA.

Teepdocmb — 6 —6,5.

ITnomunocms — 4,9— 52 r/cm’.

Ocobble ceolicmea — ILITPUXOBKA Ha rpaHsxX KyOa, Ipu yaape Hc-
KPUT M M37aeT 3arax Cephl.

Thasnvle duaenocmuueckue npuzHaku — UBET, LBET 4YEpThl, OJeCK,
BBICOKasi TBEPIOCTb.

IIpoucxooxcdenue — nonurenHoe. ITUpuT MoxeT o6pa30BaThCs IIpaK-
TUYECKU BCEMU U3BECTHBIMM IyTSIMM, TJIABHBIMU W3 KOTOPBIX SIBJISI-
I0TCSl TUAPOTEPMAIbHBINA U MarMaTuyeckuii. OCHOBHbBIE MECTOPOXKJe-
HMS M3BECTHHI Ha Ypaie, Antae, KaBkase.

Ilpumenenue — rnaBHBIM 00pa3oM Jisi MTPOU3BOACTBA CEPHOU KHUC-
JIOTBI, MPU 3TOM TOIMYTHO MOTYT U3BJEKATbCSl Meb, 30JI0TO U Jp.

Xaavrkonupum CuFeS, (mednnuii koauedan). HazBaHre MpoOU30IILIO
OT Ipeueckoro chalkos — menb u nupum (cM. Bbliiie). CoOOepXUT IIpUMeE-
cu Se, Zn, Te, Ag, Au u np. Camblil pacnipOoCTpaHEHHBII MUHEpAJ
MEIHU.

Dopma 6videseHuss — 3ePHUCTbIC WU CKPBITOKPUCTAUIMYECKUE Mac-
Chl, TIPOKUJIKM U BKPATJICHUS, peXe TOYKOBUAHbBIE BbIAEICHUSI U KPU-
cTajuibl TETPa’3IpUUECKOro BUA.

Ilgem — naTyHHO-XeNTbIli, WHOTAA C 3€JICHOBAaTbIM OTTEHKOM, C
TeMHO-KEJITON, KOPUYHEBATON WM PaayXHOH MOOEkKaaoCThIO.

Yepma — XupHas 3eJeHOBaTO-YepHasl.

baeck — MeTalMYeCKUil, UHOTAA TYCKJIO-MeTa/UIMYECKUiA.

Ilpo3paunocms — Henmpo3payHbIi MUHEpaJ.

Cnaiinocmb — HecoBeplIeHHasl.

H3z10mM — HEepOBHBIM, MHOIIA KPIOYKOBATHIMA.

Teepdocms — 3,5 — 4.

ITnomunocms — 4,2 t/cM’.

Thasnvle OuaeHocmuueckue npusHakuy — 1IBET, LBET 4YepThl, OJecK,
HaJIMyue TJIEHOK Mo0eXanaoCTH.

Ilpoucxooxcdenue. 1. MarmaTU4ecKoe, CBSI3aHHOE C YJIbTPAOCHOBHbI-
MU M OCHOBHBIMU TMopojamu. 2. 'maporepMaibHOe — B XUaaX U JUH-
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3ax ¢ IPYTMMU Cyib(punamMu; rupoTepMaibHO-0CaAOYHOE — B KOJYe-
JTaHHBIX MecTopoxneHusx. 3. KoHTakToBO-MeTaMopduieckoe, CKapHO-
Boe. 4. OcajoyHoe — B MEIUCTHIX MecuaHuKax. KpymnHeilmne mecto-
pOXAEHUs XalbKOMUMPUTA W3BeCTHbI Ha Ypaine, Kyzeukom Anartay,
Aunrtae, 3akaBkadbe, HopunbCKkoM pyaHOM paifioHe.

Ilpumenenue — XanbKOMUPUT SIBJISIETCS BaXXHEUIIEW pynoit HA Mepb.

Coarepum ZnS (yunxoeas oomanra). HazpaHre npou3011LIO OT Ipe-
4yecKoro sphaleros — oOMaHUYMBBIA.

Dopma ebidesenus — KpUCTAJUIbl B (hOpMe TeTpadapoB, MHOTIA Ky-
OOOKTa’ApOB M JOMEKA3APOB. ArperaTbl OOBIYHO 3€PHUCTHIE, MACCUB-
HbIE U TIOJIOCYAThIe, PeXe MPEACTABICHbI CKPBITOKPUCTAIINYECKUMMU,
MOYKOBUAHBIMU BbiAeneHussMU. [louTu Bcerma B arperaTtax COMpOBOX-
JaeTcs IPpyruMU CyabhUuaaMu.

Ilsem — TMpeuMylIeCTBEHHO KOPUYHEBBIN, Pa3HOW MHTEHCUBHOC-
TU U OTTEHKOB, OT MOYTU YEPHOTO A0 MEIOBO-XEJITOTO U OECIBETHO-
TO, B 3aBUCHUMOCTHU OT COJEpPXXaHUS MPUMeECEN.

Yepma — OT KOPUYHEBOU WJIU XKEITOBATO-KOPUYHEBOU 1O CBETION
U KEJITOBATOU Yy CBETJIOOKpalIeHHbIX padHocteit. KopuuHeBas uepta
MO3BOJISIET OTAUYATh ChaJIEPUT OT APYIUX CYIb(MUIOB M MOXOXUX Ha
HEro MUHEPAJIOB: TreMaTUTa U MarHeTuTa.

breck — anMasHBIl, MHOTAA XXUPHBIM WX METaJJOBUIHBINA.

Ilpo3paunocmv — OOBIYHO HEIIPO3payHbIii MUHEPAJI, HO MOXET ObITh
MOJIYIIPO3PAaYHbIM U JaXe MPO3PayHbIM, B 3aBUCUMOCTU OT OKPACKHU.

Chaiinocms — COBepIlIEHHAsl B II€CTU HampaBJeHMSIX, Mapajiesb-
HBIX TPaHsIM POMOOAOAEKAdIPA.

H3zn0m — 1o cnaliHocTU. B arperatax HepOBHBII, 36 PHUCTBINA.

Teepdocmv — 3,5 — 4.

ITnomnocms — 3,9 — 4,1 v/cm’.

Thasnvie duaeHocmuueckue npushaku — OJIeCK, 1LIBET YepThbI, COBEp-
IIEHHAs CTTAafHOCTh B IIECTU HAMpaBJICHUSIX.

Ilpoucxoxcdenue. 1. Yale Bcero uMeeT TUAPOTEPMATbHOE MTPOUCXOXK-
neHue. Berpeuaercs B accouanuy ¢ Apyrumu cyabdpuaamu. 2. MHoroa
00pa3yeTcss XeMOTEHHO-0CAAOYHbIM ITyTEM B KaMEHHBIX YIJIsiX. MecTo-
poxneHus cdaneputa U3BECTHBI Ha AnTae, Ypane, 3abaiikaibe u
ITpumopse.

Ilpumenenue — BaxHelass pyaa Ijis MojdydyeHUs LuHKa. [TomyTHO
MOTYT U3BJIEKATbCS PEKUE U paccesiHHbIE 37eMeHThl. HOoTIa ucnomnb-
3yeTcsl B IOBEJIMPHOM Jiejie (KpUCTa/Ibl KPACHOTO U XEJITOTO I[BETA).

Tasenum PbS (ceunuoeuiii 6aeck). HazBaHnue mpou30III0 OT JaTUH-
ckoro galena — cBuH1OBas pyna. CoaepXuT npumecu Ag (uHorma 60-
nee 1 %), Fe, Cu, Zn, Se, Bi, Fe, As, Sb u ap.

Dopma ebidesenus — KpUCTabl B popMe KyOOB, OKTadApOB U Ky-
000KTaspoB. HacTo BBIIEISETCS B BUNE CIUIOIIHBIX TUIOTHBIX MEJIKO-
3€PHUCTBIX Macc. XapakKTepHa accolpalus C IPYTMMU Cylabduaamu,
0COOEHHO CcO chalepuTom.

Ilsem — CBUHIIOBO-CEPHINA.
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Yepma — XupHasi, cepoBaTo-4epHas, OJecTsiasl.

breck — CUNBHBIN MeTaIMYSCKUIA.

Ilpo3paunocms — Henpo3pauyHbIl MaTepual.

Cnaiinocms — CcOBepIlIEeHHas B TPeX HalpaBJICHUSIX, MapasieIbHbIX
rpaHsiM KyoOa.

H310m — cTymeHYATHIN MO CTTAMHOCTHU, TIOA MIPSIMBIMU yrilamMu. Mu-
Hepal XpYyIKU.

Teepdocmb — 2,5 — 3.

ITnomnocms — 7,2 — 17,6 r/cM’.

Thagubie duaenocmuueckue npusHaku — 1IBET, I[BET 4epThl, OJIECK,
HU3Kasi TBEPAOCTb, BbICOKAs MJIOTHOCTb.

Ilpoucxoxncoenue. 1. TuapoTepmalibHOE, HU3KO- U CpeAHETEeMIIepa-
TypHOe. 2. KoHTakTOBO-MeTaMopduueckoe, ckapHoBoe. 3. OcagoyHoe —
o0pa3yeT BKpaIUIECHHOCTb B OOOTallleHHBIX OPraHMKON KapOOHATHBIX
nopomax. MecTopoxaeHUs rajleHUTa M3BeCTHB Ha KaBkaze, AnTae,
3abaiikanbe, [Ipumopsne.

Ilpumenenue — xax BaxHelIias pyna Ha cBuHell. M3 rajeHuta B
CYLLIECTBEHHBIX KOJMYECTBaX MOTYT M3BJieKaTbcsl Takxke Ag, Bi, Cu,
Zn v Apyrue MeTasulbl.

1.5.3. Knacc okcupoB v ruapokcuaoB

K xitaccy oKcuaoB M THAPOKCUIOB OTHOCSITCS MUHEpaibl, oOpa3o-
BaHHBIC COEAMHEHUSIMU METAJIJIOB U MOJYMETA/UIOB C KMCIOPOAOM, C
rugpokcuiibHoi rpynmnoit O H™ u/unu Bomoii. [TomoOHbBIE coenMHEHUS
MOTYT 00pa30BbIBaTh 0K0JIO 30 XUMUUYECKUX IJEMEHTOB. Takue MUHe-
pajibl OYeHb IIMPOKO PACIPOCTPAHEHBI B MPUPOIE U UTPAIOT OOJIBIITYIO
poiib B cTpoeHun autochepsl. U3BectHo okono 200 mpencraButeneit
KJacca OKCUIOB U TUAPOKCUA0B. OHU COCTaBISIIOT MIPUMEPHO 5 % Ju-
Tochepbl U 0koJio 17 % 3emMHOI1 Kopbl. CaMbIM IIMPOKUM pacpocTpa-
HEHUEM Mosb3yeTcsl okcug KpemMHus Si0,. MHOroo6pasHbl OKCUIBl U
TUAPOKCHUIBI XeJe3a.

IToutn Bce MHUHepasbl OIMCHIBAEMOTO Kjacca o0jiagaloT KpHUcTas-
JINYECKUMU CTPYKTYpaMM, OIHAKO CYIIECTBYIOT U aMopdHbIe coeau-
HeHUus. B XxuMHUUyecKoM OTHOIIEHUU paccMaTprUBaeMble MUHEpPAJbI 1e-
JISITCSL Ha TPOCTBIE U CIOXHBIE OKCHMABI. 111 TIPOCTBIX OKCHUIOB M30-
Mop}u3M MaJio XapaKTepeH, coAepKaHWe B HUX MPUMeceid 0OBIYHO He
npesbiinaeT 1 %. B cloXHBIX oKcuaax HaOII0Jal0TCs TOBOJIBHO IIUPO-
K1e M30MOop(HBIC 3aMelIeHUS.

3HaYuTeIbHOE YMCIO OKCUIOB M THAPOKCUIOB 0oOpa3yercss B K-
30T€HHBIX YCJIOBUSIX B pe3yjbTaTe MpoIleCCOB MUHEPaToo0pa3oBaHus,
MPOTEKAIONUX B CAaMbIX BEPXHUX YACTSIX 36MHOW KOPBI MPU y4yacTUU
cBOOOAHOTO KuUcaopoaa atMochepbl. OTHAKO OHU MOTYT 00pa3oBaTh-
Ccsl U B DHJAOTEHHBIX YCIOBUSIX: MarMaTUYeCKUM, TUIPOTEPMaTbHBIM
U MeTaMOp(PUUECKUM TyTSIMU, HAlpUMep MUHepasbl TUIPOTETUT U
orant.
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IIpakTuueckoe 3HaYeHUE MUHEPAJIOB 3TOTO KJjacca BeJIWKO, TakK
KaK OHUM 00pasyloT pydbl YEPHBIX, LIBETHBIX U PEAKUX METAJJIOB, Clia-
raloT MHOTME HeMeTa/UTMYeCKUe MOJIe3HbIe UCKOTaeMble, a TaKXKe Wr-
paloT 3aMETHYIO POJib KaK IPArolleHHbIe U MOJEIOYHbIE KAMHU.

Okcuabi

Keapy, SiO,. 910 Ha3zBaHNUE BOCXOIUT K CPEIHUM BeKaM, IIPOU3OILI-
JIO OHO, MO-BUIAMMOMY, OT HeMelKoro Querklufterz — pyna ceKylIux
XU WU OT HeMeukoro (Qovars — BeplliMHA, TaK KaK KBapll 4acTo
00pa3yeT Ha MOBEPXHOCTU BO3BBIIIAIOIINECS KOPEHHBIE BBIXOABI —
TPUBKMU.

KBapir siBiisieTcss OQHUM U3 caMbIX PAacCIpPOCTPaHEHHBIX Ha 3emlie
MuHepanoB. KpemHeseMm (Si0,) uMeeT HECKOJIBKO MOJIUMOP(GHBIX MO-
nudukanuii, Kaxnaas U3 KOTOPBIX XapaKTepU3yeTcsl ompeae/eHHbIMU
npenejaMu TEMIIEPATYPHOR YCTOMYMBOCTUA U YCTOMYUBOCTU IO J1aBJie-
Huto. K BbICOKOTEMIIEpaTypHBIM Pa3HOBUIHOCTSIM KBaplia OTHOCSTCS
kpucmooaaum (1470—1710 °C), mpudumum (870—1470 °C), a-keapy
(575 — 870 °C). HuskoteMIiiepaTypHblii B-k6apy KpUCTaIIU3YyeTCs MpU
temnepatypax mMeHee 575 °C. Tlpu BBICOKMX IaBAECHUSIX KPUCTAJLIU3Y-
IOTCSI CIUWO8UM U KOICUM.

BoinensieTcst Tak:ke HECKOJIBKO 1IBETOBBIX Pa3HOBUIHOCTEN KBaplia:
20pHbLil Xpycmanb — OECLBETHBIN, amemucm — (HUOIETOBBIN, dbmua-
mulil Keapy, (payxmona3) — OT CBETJIO- O TEMHO-KOPUYHEBOTO, MOpU-
OH — YEpHBIN KBapll, npazem — 3€JEHbIA KBapll, yYumpuH — JTUMOH-
HO-XEJIThI, agaHmiopun — KBapll C PacCESIHHbIMU BHYTPU TLIACTUH-
KaMu CJIIOAbl WU TeMaTUuTa U HEKOTOpbIE JpyTue.

CKpBITOKPUCTAUIMYECKYIO Pa3HOBUJAHOCTh KBapila Ha3bIBAIOT Xd/1-
yedorom. XaJllleJOH TaKXKe MMEET HECKOJbKO I[BETOBBIX PAa3HOBUIIHO-
CTeil: cepdoauk — OpPaHXEBO-KPACHBIN, niasma — 3€JeHBIU, Xpu3o-
npaz — s106J1I0UHO-3€JIeHbI A, capdep (capd, uiu capooHuKc) — KpacHO-
Bato-OypbIii UK KopuuHeBblil. [lonocyaTbie pa3HOBUIHOCTU Xalllelo-
Ha HOCSIT Ha3BaHUE deamos W a2amoguix OHUKco8. PazHOBUIHOCTU C
KpacuBbIM PUCYHKOM, HAlTOMUHAIONIUM TMeii3aX, Ha3bIBAIOT MOX08bl-
MUy aeamamu. XaJleloOHOBas MOPOJa CO 3HAYUTEIbHOU MPUMECHIO IpY-
TMX MUHEPAJIOB, MPUAAIOIIMUX pPa3HOOOPa3HbIE IIBETA U OTTEHKU, Ha-

3bIBaeTCsl Aumoll (C KPaCUBBIM PUCYHKOM — HeU3aNCHOU AWMOI), a
XaJIEeNOHOBasI MTOpoJa C TMPUMECHIO TeCKa U TIUHbI — KPeMHUEM.
QDopma evideneHus — o4eHb pa3HOOOpa3HbIe (POPMBI BBIAEICHUSI.

Kpucrannel, kak mpaBujiio, XOpOUIO OrpaHEHHbIE, YIJIMHEHHO-TIPU3-
MaTUuyeckue, TPU3Mbl IIECTUTPAHHbIE, WHOTIAa OuNupamugaibHbIEC,
4acTO ¢ TOPU3OHTAIBHON IITPUXOBKOU Ha rpaHsx. Kpucrawisl kBapiia
MOTYT 00pa30BbIBaTh KPACUBBIE APY3bl U MIETKU, a TAKXKE CliaraTb Kpuc-
Tajuyinyeckue arperatbl. CKpBITOKPUCTAUIMYECKUN KBapll, XaJlleloH,
o0pa3yeT ceKpelMu U KOHKPEIUU, MOXET BCTpeUYaTbCsl B HaTeKaxX Kop-
KO-, MOYKO- U XEBJIAKOBUIHOU (hOpPMBI.
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Ileem — 0OOBIYHO cepoBaTO-0€JbIA, MOJIOYHO-0€IbINA, cephlii. Mo-
JKeT OBITh AbIMYAThI, KOpPUYHEBHIN, YepHbIA, (DUOJETOBBINA, 3€JICHBI,
OKpallleHHbIE PAa3HOBUIHOCTUA UMEIOT CBOU Ha3BaHUs (CM. BBIIIIE).

Yepma — TNONYYUTHh 3aTPYAHUTESbHO W3-3a BBICOKOW TBEPAOCTH
muHepana. [lapamaet papdopoBylo IIACTUHKY.

baeck — XUPHBIN, HA TPAHSIX MOXET ObITh CTEKJISTHHBIM. XaJIleI0H
WMeeT BOCKOBOUW WJIU XUPHBINA OJecK.

Ilpo3paunocms — MUHEpan OT MPO3pPayHOro (TOPHBINA XpyCTaib) 10
MPOCBEYMBAIONIET0 B TOHKOM CKoOJie (MOpPUOH). XalleA0H, KaK MpaBu-
JI0, MOJYNPO3PAYHbI UMW MPOCBEYUBAIINNA MO TOHKOMY Kpalo.

Cnaiinocmb — OTCYTCTBYET UJIM HECOBEPIIIEHHAs.

H310M — paKOBUCTHIN, HEPOBHBIMA, MHOIA CETYAThIN TUMA «KPbILI-
KW 4acoB».

Teepdocmov — 7.

ITnomuocms — 2,5— 2,6 t/cM’.

Thasnvle duaenocmuyeckue npusHakuy — XUPHBIA OJIeCK, paKOBMC-
TBIA U3JTOM, BBICOKAST TBEPIOCTD.

Ilpoucxooxcdenue. 1. Marmatuyeckoe B IpaHMTax M IIerMaTUTaXx,
BKPATUICHHUKU B PUOJIUTAX, XaJIIEJOHOBbIE MUHIAIWUHBI B BYJIKaHW-
yeckux nopogax. 2. I'magporepmanbHoe. KBapir caMblii pactipocTpaHEeH-
HBIIf MUHEpPAJI TUAPOTEpMaNIbHBIX XU, 3. CkapHoBoe. 4. [1aBHbIN MUHE-
pat TaKUX MeTaMOop(pUIEeCKUX MOPOJ, KaK THEHUChl U KBapUUTHL. 5. bia-
rofapsi BBICOKOUW yCTOMYUBOCTU K BBIBETPUBAHUIO HAKATIIMBAECTCS MPU
pa3pylIeHUr KBapliCOAepKallluX MOpoJ U 00pa3yeT KBaplieBble MECKU
U TIeCYaHUKU. MecTOopoXXAeHUST KBaplia MpeICTaBIeHbl B OCHOBHOM I1eT-
MaTUTOBBIM W TUAPOTEPMAJbHBIM KBaplieM M XOPOIIO M3BECTHBI Ha
Ypane, B Anrapo-Unumckom u AHrapo-Karckom paitonax Cubupc-
koil riargopmbl. CepaoiuK U Ipyrue pasHOBUIHOCTU XAJILEAOHA U3-
BeCTHhl B OacceilHax pex Bumos m Huxneit TyHrycku, B SKyTuu;
IMPOKO U3BeCTHHI siMbl FOxHOTO Ypana. UucTeie KBapleBbie TECKU
M3BeCTHHI B npeaenax Pycckoit miatdopmbl: B MockoBckoit (JIrobep-
uel) 1 Bmagumupckoit (I'ych-XpycTanbHbII) obacTsx.

Ilpumenenue — B HacToOsIIIEE BpPeMsI KBapll U €ro pa3HOBUIHOCTU
IIMPOKO NPUMEHSIIOTCSI B 9JIEKTPOHUKE, PAANOTEXHUKE, ONITUKE, TOU-
HOU MeXaHWKe, OCOOEHHO BBICOKO IIEHUTCSI Mbe30kBapil. KBapiiesbie
MECKU MCIOJb3YIOT KaK ChIpbe JJIsI CTEKOJIbHOUW MPOMBIILJIEHHOCTU U
MPOU3BOJCTBA CWJIMKATHOTO Kupnnya. KBapiieBble meCUaHUKU U KBap-
LIUTHl HAXOASIT MPUMEHEHUE KaK CTPOUTENbHbIE KAMHU U OOJIUIIOBOY-
HbI MaTepuan. JlparolnieHHbIe U TTOJETOYHbIE PAa3HOBUAHOCTHA KBaplia
WCIOJIB3YIOT B IOBEJIUPHOM JEfe.

Kopyno A10,. Nnorna conepxut npumecu Fe, Cr, Tiu np. Hazsa-
Hue npoucxonuT u3 Muaaum (ot canckpur, kuruwinda — xopyHun). Ume-
eT JparoleHHble Pa3HOBUIHOCTU pyOuUH — KPACHOTO LIBeTa, cangup —
CUHETO 1iBeTa. B KauecTBe pa3HOBUIHOCTHU TaKXXE PacCMaTPUBAIOT HaX-
IaK — 3EPHUCTYI0O KOPYHIOBYIO TOPOAY CEpOBATO-YEPHOTO IIBETA C
MPUMECHIO TeMaTUTa, MAarHeTUTa U HEKOTOPBIX APYTUX MUHEPAIOB.
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Dopma @vldeseHuss — KPUCTAIIBI CTOJIOUATON, MPU3IMATUUECKON,
OOYOHKOBUIHOW (hOpMBI, MHOTJA YIUIOIIEHHbIE TabauTyaTeie. Berpe-
YaeTcsl TAaKXKe B CIUIOIIHBIX 3€PHUCTBIX arperarax.

Ilsem — cepblii, cepoBaTO-CUHUIA. Y I0BEIMPHBIX Pa3HOCTEH — CU-
HUU, KPACHBI, pO30BbIi, (PUOJIETOBO-pO30BBIN U Ip. B Kostekuuu
Munepanorudyeckoro mysest CaHkT-IleTepOyprcKoro ropHoro MHCTH-
TyTa XpaHsITCs KOpyHAbl ¢ ocTtpoBa [llpu-Jlanka 6onee 40 pazauuyHbIX
paclBETOK.

Yepma — TONY4YUTH YEPTy HE MPEACTABISIETCS BO3MOXHBIM W3-3a
BBICOKOW TBepaocTy MuHepaia. OH napanaet ¢hapdopoBylO MIACTUHKY.

baeck — CTEKJISTHHBIN 10 aIMa3HOTO.

Ilpo3paunocms — MUHEpPAJ OT HEMIPO3PAYHOIO U MPOCBEUYUBAIONIEC-
ro MO0 TOHKOMY Kpato A0 MPO3pavyHOro (IparoleHHble Pa3HOBUIHOCTH).

CnatiHocmb — OTCYTCTBYET.

H3z10mM — HEpOBHBI, UHOTAA PAKOBUCTHIA MM 3aHO3UCTHIM.

Teepoocmv — 9.

ITnomuocms — 3,9 — 4,1 r/cm’.

Thasnvie duaenocmuueckue npuznaku — GopMa KpUCTaIoB, 0Jieck,
BBICOKAsI TBEPIOCT.

Ilpoucxoxncdenue — aHAOTEHHOE: MeTaMop(duUUecKoe, KOHTaKTOBO-
MeTamopdudyeckoe. MoXeT HaKaIrJIMBaThCs B 9K30TEHHBIX YCIOBUSIX B
POCCHBITISIX.

Ilpumenenue — KOPYHI W HaXJaK WCIOJb3YIOT KaK aOpa3uBHBIN
maTtepuan. [IparoueHHble Pa3HOBUIHOCTU MCHONB3YIOTCS B IOBEIUP-
HOM JieJie, KBAHTOBOW 2JIEKTPOHUKE, YACOBOM Jiejie U MpUOOpoOCTpoe-
HUU.

Temamum Fe,0,. HazpaHue IpoOU30LITI0 OT IPEYECKOTO Aaimatos —
KpOBb U 00ycJIOBIeHO cneluduueckoil okpackoit muHepana. Comep-
KUT npuMecu M (mo 17 %), Al (no 14 %), Ti (mo 11 %) n np. Pasno-
BUJTHOCTU: dcene3Hulil Oaeck, WU CheKyasapum, — CTaJIbHO-CEPhIE 10
YEpHBIX KPUCTAJUIBI, KPACHbL dcene3HsKk — OypoBaTO-KPACHBIE CKPBI-
TOKPUCTAJITTUYECKUE MACCHI; KPOBAGUK, WU KPACHASA CMEKASHHAS 2040-
6a, — TIOYKOBUJHBIE HATEKW; Mapmum — TICEBAOMOp(O3a remaTurta
MO0 MAarHEeTUTYy.

Dopma ebvidenenuss — KPUCTAILIbI TIJIaCTUHYATbIE, POMOO3aApUYeC-
Kue, pexe npusmatudyeckue. Cpenn KpUCTALNTMYECKUX arperatoB pas-
JINYAIOT JIMCTOBATHIE (JKEJIe3Hasl CII0JKA, XeJie3Hasi po3a), 3E€pPHUCTHIC
(>kene3HbIN OJIeCK, CHEKYISIPUT), YellyiiyaTble W XUPHBIE Ha OIIYIb
(>kene3Hast cMeTaHa), CKPBITOKPUCTANIIUYECKUE (KPaCHBIU Xee3HSsIK),
HaTE€YHbIe U MOYKOBUIHBIE (KpacHasl CTEKJISIHHAsI TOJI0Ba, KPOBABUK),
3EMJIMCTBIE U OOJIUTOBBIE.

Ilsem — KpacHBbI, Oypo-KpacHBI O CTaTbHO-CEPOTrO W YEPHOTO.

Yepma — BUIIHEBO-KpacHasi, 1IBE€Ta MPEJOW BUIIIHU, [[BETA 3aMeK-
mreiicst KpoBu. LIBeT yepThl — OYEHb BaXKHbBIN AUATHOCTUYECKUIN MPU-
3HaK.

baeck — OT METAJUTMYECKOTO U MOJYMETAULIMYECKOTO 10 MaTOBOTO.
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Ilpospaunocms — MuHepal OT HEMpPO3pavyHOro A0 MPOCBEUYMBAIO-
1Iero Mo TOHKoMy Kpato. IlpocBeunBawle pa3HOCTU UMEIT KpoBa-
BO-KPACHBIN 1IBET.

Cnaiinocmb — OTCYTCTBYET.

Hz10m — HEpOBHBIN, B arperaTe 4acToO IJIACTUHYATHIM.

Teepdocmb — 5 — 6.

ITnomuocms — 5,2 — 5,3 v/cM’.

Ocobbie ceolicmeéa — HEKOTOPbIe pa3HOBUIHOCTU MOTYT 00J1aaaTh
cJ1abbIM TUIEOXPOU3MOM B KPAaCHO-KOPUYHEBBIX TOHAX.

Thasnvle duaenocmuueckue npu3HaKku — 1BET, LIBET YEPThbI, OTCYT-
CTBME CIAiHOCTU, TBEPAOCTD.

Ilpoucxoxucdenue. 1. TuaporepMalibHOE BbICOKO- U CpeJHeTeMIlepa-
TypHOe. 2. KoHTakTOBO-MeTaMopdurueckoe, ckapHoBoe. 3. Metamopdo-
T€HHOE, CBSI3aHHOE C XeJIe3UCThIMU KBapiuTtamMu. 4. DK30TeHHOE, B
30HaxX OKMCJIEHUs] U BbIBETpUBaHUS OoraThix xXejae3Hbix pya. B Poccumn
HaXOMSITCSI MHOTOYMCIIEHHbIE MECTOPOXIECHUSI TeMaThuTa, MpUypoOUYeH-
HbIE€ K XeJIe3UCThIM KBaplUTaM KpyMHeMIlel XKeJl1e30pyaHOH MPOBUH-
uuu — Kypckoit maruutHoit aHoManuu (KMA). MecTtopoxXaeHus re-
MaTUTa M3BECTHBI Takxe B Kapenuu. PacnpocTpaHeHHOCTb remaTuTa
JIOBOJILHO IIMPOKas.

Ilpumenenue — Kax BaxkHelilllas Xejae3Hasl pyda UCMOJb3yeTCs s
M3rOTOBJAEHUS KpacoK. Pa3sHOBUIHOCTU KPOBAaBUK U XKeJE3HbI OJecK
HCIOJIB3YIOTCS KaK TMOAEJTOUYHbIE KAMHU.

Maenemum Fe,0, (macnumnbii xceaesnuakx). HazpaHue ot rpedec-
KOTO magnetes — MarHUTHBI KaMeHb. [1o ApyruM TOJKOBaHUSM, MU-
HepaJl Ha3BaH Mo o0JlacTM MarHe3ua Wiy MO MMEHU TnacTyxa MarHe-
ca, KOTOpBIii, IKOOBI, MEepBbIM Halle] MPUPOAHBII MarHUT — MarHe-
tuT. Yacto comepxut npumecu Mg, Ti, Cr, Mn.

Dopma evideseHus — KPUCTAJIbl B BUAE OKTa’3ApPOB, pexe poMbo-
noaekasapoB. OObIYHO BCcTpevyaeTcsl B BUIE TJIOTHBIX, CAUBHBIX MeJi-
KOKPUCTAJJIMUECKHUX arperatoB, MHOTIa B BUJe BKPAIJEHHOCTHU B TO-
pore.

Ileem — 4YepHBINA.

Yepma — 4epHasl.

baeck — MeTannInyecKuii, MHOTAA METaJIOBUIHbIN.

Ilpo3paunocms — Henpo3pavyHbIil MUHepaJ.

Cnaiinocmb — OTCYTCTBYET.

B3aom — pakoBHUCTBIN, B arperare HEpOBHBIIA.

Teepdocmb — 5,5 — 6.

ITnomuocms — 4,9 — 5,3 r/cM’.

Ocobble ceolicméa — CWIBHO MarHUTEH, OTKJIOHSIET MArHUTHYIO
cmpenkxy.

ThasHble duaenocmuueckue npusHaKkuy — MarHUTHOCTb, LIBET, LIBET
YepThl, BHICOKME TBEPAOCTb U TJIOTHOCTD.

Ilpoucxoxncdenue. 1. Marmatuueckoe. 2. CkapHoBoe. 3. ['uaporepManib-
Hoe. 4. Metamopdurueckoe. Takke MarHeTUT MOXKET HAKATIJIMBATHCS B
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pocchimsax. MarmMaTudeckoe IpPOUCXOoXaAeHHe MMerT KaukaHapckoe,
Kycunckoe, Huxunertarunsckoe u IlepBoypasbcke MeCTOPOXICHUS
Ha Ypane. CkapHOBbIE MECTOPOXIEHUSI U3BECTHHI Ha Ypasie (MarHu-
Toropckoe), a Takxke B KpacHosipckom kpae u IOxuHoit Axyruu. I'va-
poTepMaibHblE MECTOPOXIEHUST u3BecTHbI B MpKyTCcKoii obnacTu, rae
OHM 00pa3syioT rpymiry AHrapo-MnnuMckux mectopoxaeHuit. KpynHeii-
1Iie MECTOPOXIEHUSI MATHETUTOBBIX Py B XKEJIE3UCTBIX KBapLUTaX Ha
Tepputopun Poccuu npuypoueHsl Kk KMA.
Ilpumenenue — Kaxk BaXXHEUIIWNA MUHEpAJ XeJIE3HBIX PY/I.

r'magpokcuabl

Jumonum (6ypotii nceaesnax) — CMeCh Pa3IUYHBIX TUIPOKCHUIOB
xenesa (eémuma FeOOH, eudpoeémuma FeOOH « nH 0, renudokpoxu-
ma FeO(OH), eudpoaenudoxpoxkuma), TMAPOKCUIOB MapraHiia, a TaK-
Xe KpeMHe3eMa Y TJIMHUCTBIX MUHepaioB. HazBaHue MpoOU30ILIO OT
rpeyeckoro limon — JIyT, TI0 MECTY HaXOXIEHUSI CKOTIJIEHWI TMMOHM-
Ta B OoyioTax (0OJOTHAs1 pyna).

Dopma evideneruss — 3eMIIMCThIE OXPUCTBIEC arperaThl, TOPOIIKOIIO-
JIOOHBIC U XJIOTIbEBUIHBIE arperaThl, MJOTHBIE HATEUHbIC MACCHI C TJIajI-
KO OyiecTsiIIell TOBEPXHOCThIO (UepHasl CTEKJISIHHAs T0JIoBa), cTajlak-

Thl (0000Bas1 pyna).

Ileem — OT XeNATOr0O WU OXPUCTOTO IO TEMHOIrO0 KpPacHO-Oyporo u
yepHoro. JIeMOHCTpUPYET BCe 1[BETa P>XKABUMHBIL.

ILlsem uepmbr — OXPSTHO-XENTHINA, TPSI3HO-XENTHIN, OpaHKEBbI.

baeck — MaTOBBIM, XKUPHBIH, IIETKOBUCTBIN, CTEKJIOBUIHBIN, MHOT -
a METaJIJIOBUIHBINA.

Ilpo3paunocms — HeMpoO3payHbIl, WHOTAA MPOCBEUYUBAOIINNA MU-
Hepal.

Cnaiinocmbs — He OTpenensiercsi, Tak Kak 3T0 CME€Ch MUHEPAJIOB.

H3z10M — PaKOBUCTHIN.

Teepoocms — 1,5 — 5,5 (B pe3ysibTate MepeMEeHHOr0 COCTaBa).

ITnomnocms — 2,7 — 4,3 t/cM’ (B pesy/bTaTe IEPEMEHHOTO COCTABA).

Thasubie duaenocmuueckue npusznakuy — ¢opMa BbIICIEHUS, I1IBET,
LIBET YEPTHI.

Ilpoucxoixcoenue. 1. I'utniepreHHbBIN B KOPe BEIBETPUBAHUS U 30HE OKHC-
JIEHUST CYJIb(PUIHBIX U KEJIEe3HBIX MECTOPOXIACHUU 00pa3yer «xkeyes-
HblE HUIANBI». 2. XUMHUYECKUE U OMOXMMUUYECKHUE OCAAKU Ha ITHE 00-
JIOT, 03ep, B IPUOPEKHON MOpPCKOI Tojioce. Penko runporepManbHbIN.
IMupoxo npencrasieH B eBporneiickoit yactu Poccuu (Jluneuxoe, Tyib-
ckoe, Xomepckoe MecTopoxXaeHUus U T.14.), Ha Ypane (baiikanbckoe —
XeJie3Has uuisina no cuneputy, Komapose — 3urasmHckoe u Ip.).

Ilpumenenue — xak xejie3Hasi pyda, MeHee Oorarasi, 4eM reMaTUT-
MarHeTUTOBbIE PYyIbl, HO UMEWIIasl OOJbIIOe MPaKTUYeCKoe 3Haue-
HUeE.
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Iémum FeOOH. Ha3BaH B 4yecTh HeMenkoro nucareiist M.B. T'ére,
MPOSIBJISIBIIIETO aKTUBHBIM MHTEpec K mpobjieMaM TeoJOTMU U MUHEe-
pajioruu.

Dopma ebidenenuss — KpUCTAIbl IPU3MATUYECKON U UTOJIbYATOMN
(G opMbI, MOUYKOBUIHBIE HATEUHbIE arperaThbl ¢ IIaaKoi OaecTsieil mo-
BEPXHOCTbIO, CTaJaKTUTbl C TOHKUM paavalibHO- U TapajljieIbHO-BO-
JIOKHUCTBIM CTPOEHUEM, KOHKPEILIMU, OOJUTHI, CEKpPELMU, XKeoabl. OT
CIUTOUIHBIX MEJKOKPUCTAJUIMYECKUX A0 CKPBITOKPUCTATMYECKUX MaccC.
I'mpporétur FeOOH * nH,0 — amopdHBIiA, BbIIEISETCA B HATEUHBIX
00pa30BaHUSIX.

Ilgem — OT CBETJIO-XKEJTOrO 10 TEMHO-KOPUYHEBOIO U YEepHO-0Yy-

poro.

Yepma — Oypasi, XeJITOBATO-KOPUYHEBASI, OPAHKEBast, OXPSTHO-XEI-
Tasd.

baeck — OT anmMa3HOTO JO IMIEJIKOBUCTOIO WU MaTOBOTO.

Ilpo3paunocms — HENpPO3pAUYHBIA MUHEpAI.

Cnaiinocmbs — COBEpILICHHAas.

H3z10mM — HEPOBHBIN, 1IEPOXOBATHIMN.

Teepdocms — 5,5.

ITnomuocms — 3,3 — 4,3 1/cm’.

Thasnvle duaeHocmuueckue npusHaky — 1IBET, yepTa, (GOpPMbI Bblae-
JICHUSI.

Ilpoucxoxncdenue — ocamouyHOE, XeMOT€HHOE B 30HaX OKMUCJEHUS U
BBIBETPUBAHUS COJEPKAIIUX XeJIe30 MUHEpaToB. MoxeT ObITh OUO-
TEHHBIM.

Ilpumenenue — B coctaBe Oyporo Xejae3HsKa, SIBJSIIOIIETOCS XKe-
JIE3HON PYyIOM.

boxcumbr (no HazBaHUO dpaHIy3cKoU AepeBHU Beaux). Kak u
JIMMOHUT, OOKCHUTHI CJIOXKEHBI TJIABHBIM 00pa3oM TUIPOKCUAAMU, HO
HeE Kejes3a, a allloMUHUSA: nupapeunsumom (eubocumom — Al1(OH),.),
oémumom — AlO(OH) u duacnopom — AIOOH. Takxke B cocTtaB G0OK-
CUTOB BXOJSIT KAOJIWH, KPEMHE3EeM, OKUCIBI XXejie3a. bOKCUTHI mpe-
CTaBJICHbI B OCHOBHOM TPeMS$ Pa3HOBUJAHOCTSIMA — KaMEHUCTOM, TNU-
HOMOAOOHOW Y PBIXJION, C MAaTOBBIM OJECKOM W 3E€MJIUCTBIM WU3J10-
MoM. Yaiile BCero OHM KUPNMUYHO-KPACHbBIE WU KPACHOBATHIE 3a CUET
TMPUCYTCTBUSI TUAPOKCUAOB XKejae3a, HO MOTYT ObITh U OEJBIMU, CEPO-
BaTbIMU, MSITHUCTBIMU U JaXe 3€JIEHbIMU U YEPHBIMU, B 3aBUCUMO-
CTU OT MpumMeceil. BOKCUTBI MMEIOT, KakK MPaBUJO, OOJUTOBOE WJIU
MacCCUBHOE CJOXeHUE. BhiaeleHus ciiaraloimnux nXx MUHEPaaoB OYeHb
menku, meHee 0,005 mm. IIpoucxoxaeHre O0KCUTOB 3K30reHHOe. OHU
o0pasyroTcsi, r1aBHbBIM 00pa3oM, B KOpaxX BBIBETPUBAHUS, B YCIOBU-
sIX Tponuueckoro kinmmata. B Poccum KpyrmHbie MECTOPOXKIAEHUST OOK-
CUTOB U3BeCTHHI B JIeHUHrpanckoit oonactu (TuxsuHckoe) u CeBe-
po-YpalibCKOM OOKCUTOHOCHOM pailoHe. BOKCUTHI SIBASIOTCS TJaB-
HOW pymoil Mjisi MpOU3BOJICTBA ATIOMUHUS, a TAKXKE UCHOJIb3YIOTCS B
KauecTBe (roca, ancopOeHTa, JJisi NPUTOTOBJIECHUS 3JEKTPOKOPYH-
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1a, OBICTPOTBEPICIOIIETO MOPTIAHIALIEMEHTA, KBAaCIIOB W OTHEYIO-
pOB.

Onaa Si0, - nH 0. Ha3zBaHue NPOU30LLIIIO OT CAHCKPUTCKOTO upala —
JIparoleHHbI KaMeHb. B rpeueckoM sI3bIKe 3TO 3By4aslo Kak opaloe, B
JIATUHCKOM — opalus. AMopdHbBI, TBepablii ruaporenb. UMeeT rio0y-
JISIPHOE BHYTpeHHee cTpoeHue. OTandaeTcsi BBICOKOW HEMOCTOSIHHOC-
TBIO XUMHMYecKoro coctaBa. ConepxxaHue BoAbl Koisiebnercss oT 1 go
21 %. Yacro comepxut npumecu Fe, Cr, Ni, Cu, Mn u np. PasHosun-
HOCTU: dpaeoyeHHblil, U 04a20poouslil, onaa — objagaeT XxapakTep-
HOM WIpoi 1IBeTa M ONaJMCLEeHUMEN, eudpoonas — CUIbHO IOPUC-
T, TPO3pavyHbIii B BoAe, euasum (CTEKIISTHHBIA omai) — oOpasyeT
CTAJTAKTUTHI U TIAPOBUJHBIE BBIACICHUS, MOAOUHbIHL ONAA — MOJIOYHO-
oenbrit onan. Cpeau 0GJaropomHBIX OMAIOB TAaKXKE BBIACISIOT HECKOJb-
KO pasHoBuAHoOCTeN. [lnamennotit, UJIH oeHenHblil, 0naa — OTHEHHO-Kpac-
HBII WM KPaCHOBAaTO-KOPUYHEBBINA. OKpallleH COeANHEHUSIMHU XKeJe3a.
Ilpazonan — oxpalieH CONSIMU HUKEIS B sI0JIOYHO-3€JIeHBbIN 11BeT. Xu-
oaum — OecuBeTHBIN onan. Kaxosone — dapdopoBunHbiii onan. Oma-
JIbI, OKpAlIEHHBbIE CIOSIMU, HA3bIBAIOT ONdA-deamami, VI ONAaA-OHUK-
camu, KaMHU C MOXOBHUIHBIMU BKIIOUECHUSIMU — MOX08bIMU ONAAAMU.

Dopma eévideneHuss — HaTEUHbIE BbIIEICHUSI, TOYKOBUAHbBIC XXEJBa-
KW, CTAJIAKTUTHI, CTJIOIIHBIE CTEKJIOMOMOOHbBIE Macchl. YacTo BBIMON-
HSIET MyCTOTHI B BYJIKAHWYECKUX MOPOJAX, T. €. BCTpEUaeTcsl B BUAEC MUH-
JIMH, CEKPEUUid, XKEOI.

Ileem — OeclUBETHBIN, O€bli, XEIThblii, KOPUYHEBBIN, TOJYOO,
cuHuil. braropogHbie OTHEHHbBIE OMabl MOTYT UMETh OpaHXEeBO-Kpac-
HbIE IIBETA.

Yepma — cBeTnasi, MOJy4YEHWE YEPThl 3aTPYAHEHO W3-3a 3HAUYU-
TEJTbHOU TBEPAOCTHU.

baeck — XWpPHBIA, BOCKOBOU, mepiaaMyTpoBbiii. Hekotopsie pas-
HOBUJHOCTU 00JIafaloT KPAaCUBOW CBETOBOW UIPOU — OMaTUCIEHIIU-
eif, 00yCITOBJIEHHOU CBOEOOPAa3HBIM PACCESIHUEM CBETA.

Ilpo3paunocms — TPOCBEUYMBAOIIUN MO TOHKOMY Kparo, HEMpO3-
pauHblii MUHepan. biaaropolHble pa3HOBUAHOCTU MOJYIPO3pAYHbIE 10
MPO3PaYHBIX.

Cnaiinocmb — OTCYTCTBYET BCJIEICTBUE OTCYTCTBUSI KpUCTaIuyec-
KO pEeIIETKU.

H310m — paKOBUCTHINA.

Teepdocmb — 5,5 —6,5.

ITnomuocms — 19 — 2.5 r/c™m’.

Thasnbie duaecnocmuueckue npu3Haky — OTCYTCTBUE KpUCTAJLINUEC-
KUX 00pa3oBaHU, XKUPHBIA OJeCK, PAKOBUCTHIA H3JIOM.

Ilpoucxoxcoenue. 1. I'maBHBIM 0Opa3oM sk30reHHoe. Onan — xapak-
TEpHBIA MUHEpaJ KOp BbIBeTpuBaHWsI. OOpasyeTcsl MpU pas3ioXEeHUUN
CUJIMKATOB. 2. 3HAYUTEIbHOE KOJMWYECTBO Olajia 00pa3yeTcsl ocamaod-
HbIM OMOTEHHBIM MYTEM B pe3yJbTaTe XU3HEAESITEIbHOCTU OPTAHU3-
MOB, UMEIOIIUX OMaJOBBIA CKEJEeT, B OCOOCHHOCTH NTMATOMOBBIX BO-
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nopocieit. 3. MoxeT ¢opMUPOBATbCS THUAPOTEPMAIbHBIM ITyTeM (B BYJI-
KaHUYECKMX 00JIaCTSIX) M3 TOPSYMX MCTOUYHMKOB, ¢ 0Opa3oBaHUEM Teii-
3EePUTOB 1 KPeMHUCTHIX Ty(DoB. B Poccuu omnanoBsle moponasl pa3padaThi-
BalOT B LICHTpaJbHBIX pailoHax, ocobeHHO B Kamyxckoit u Kypckoit
obnactsix, B 3abalikaibe. MecTOpoxXIeHUS JyYIINX OJarOpOIHBIX Ora-
JIOB U3BeCTHHI B ABcTpaiuu, Mekcuke, Benrpuu, 'epmanuu, Yexumn.

ITlpumenenue — Kax orajioBble MOPOAbI B MPOU3BOJCTBE CTpOMMAaTeE-
puanoB, TEPMOU3OJSILIMM W abpa3uMBHBIX MaTepuajioB. biaropomHbie
OIaJibl IIMPOKO MCHOJIB3YIOT B IOBEJIUPHOM JeJie.

1.5.4. Knacc ranorenngos

B kiacce rajoreHuaoB HacuMThIBaeTcs npumepHo 100 MuHepasios,
MNpeACcTaBIIsIOIINX c000li coiu rajoreHoBogopoaHbix kuciaoTr HF, HCI,
HBru HI. Haubonsium pacrnpoctpaHeHUeM Hoab3yloTcs ramuT NacCl,
cunbBuH KC1 u dmoopur CaF,. Kak nopogoo6pa3syooiime MUHepabl
raJIoTeHUIbl UMEIOT HEeOOJIbIIIOe 3HAYeHUE, HO 3HAYUTEJIbHbIE UX CKOTI-
JIEHUSI MOTYT MPEACTaBISITh MPOMBIIIEHHBI UHTEPEC B KAYECTBE Chl-
pbsl TSI XUMUYECKOW U MUIIEBOU MPOMBIIIEHHOCTU, CEJIbCKOTO XO-
3CTBa, MeTaIyprun ((aroch).

Taasum NaCl. HazBaHnue Tpou301LIO OT IPEYECKOTO Aals — cob.

Dopma evideneHus — KyoOM4ecKue XOPOIIO OTpaHEHHbIe KPUCTAJLIBI.
Yame Bcero BbIAEISIETCS B BUAE KPUCTALIMYECKUX arperatoB. MoxeT
00pa30BbBIBaTh HaTeUHbIe (POPMBI, KOPOUYKM, HajaeThl. YacTo BcTpeya-
eTcsl BMECTe C XJIOPUIOM Kajlusl — CUJIbBBUHOM, 00pa3sysl COJISTHYIO
TOPHYIO TIOPONYy — CUJIbBUHUT.

Ileem — OecCLIBETHBIN, O€NbIN, XKeAThIil, KHPIUYHO-KPACHBIN, CHU-
HUM.

Yepma — Genas.

baeck — CTEKJISTHHBIN 10 XUPHOTO.

Ilpo3paunocms — MUHEpas OT MPO3PAYHOTO O MPOCBEYUBAIOIIETO.

Cnaiinocms — COBEpIIIEHHAs] B TPEX HaMpaBJCHUSX, MapaieIbHbIX
rpaHsiM KyoOa.

H3zi0m — cTymeHYaATHI MO CMIAWHOCTH.

Teepdocmv — 2,5.

ITnomnocms — 2,2 — 2,3 t/cM’.

Ocobuie cgoiicmeéa — COJIEHBIN BKYC, JJ€TKO PacTBOPUM B BOJE, TUT-
POCKOITUYEH.

Thagnsie duaenocmuueckue npusHaku — BKyC, (opMa KpHUCTaJIOB,
0J1eCcK, TBEpPIOCTb.

Ilpoucxoxncoenue. 1. I'maBHBIM 00pa3oM OCagOYHOE, XeMOT€HHOE, B
03epax U MOPCKUX JlaryHax. MoOXeT mepeoTaraTbCsl B BUJIE HAaTEKOB B
COJISTHBIX Tienepax. B HeOObIINX KOJUYECTBAX MOXET 00pa30BbIBATHCS
KaK BBILBETHI Ha MTOYBaX B palioHax 3acosoHeHus. 2. MHoroa ¢popmupy-
eTcsl B pe3yJIbTaTe OCaXIeHUSI U3 MapoB MPU BYJIKAHUYECKOW NESITeNIb-
HocTU. MecTopoxaeHuss u3BecTHH Ha Ypaine (CoamKaMCKoe MeCTO-
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poxjaeHue — KpymnHeliiee B mupe), B Huxxnem TloBomkbe (camooca-
JIIOYHBbIe 03epa DJIbTOH U backyHuyak) u MpKyTcKoil obiacTu.

Ilpumenenue — B MUIIIEBOU Y XUMUYECKOUW MPOMBILIIJIEHHOCTH ; TAKXKE
IUIST TIOJIyYeHUsI METAJNTMYECKOTO HATpUsl U JIETUPOBAHHBIX HATpUEM
criaBoB. CoJisiHbIE TMEIIephl U cTapbie BhIPAOOTKU UCTOIB3YIOT B Jie-
4YeOHbIX LIEJIsX.

Cuaveun KCI HaszpaH B uecTh paHIly3cKoro xumuka CuiabBue ae-
qis1-bamr.

QDopma evidesenus — KyOudyecKue, pexke OKTasApuyecKue U Mpu3-
MaTUYEeCKUE KPUCTAJLIbI, 00pa3ylolye CIIOIIHbIE 36PHUCTHIE MACCHI.
HMHorna obpasyer cTosibuatele U BOJIOKHUCTBbIE KpUCTabl. BmecTe ¢
TAJIUTOM OOpa3yeT COJISTHYIO TOPHYIO MOPONY — CUJIbBUHMUT.

Ileem — OecLBETHBII, MOJIOUHO-O€JbIil, UHOIAA CEepblii, TEMHO-
KpacHBbI, KPaCHOBATHI MJIM PO30BATHII OT MEXaHUYECKUX MTPUMECEH
remMaTuTa.

Yepma — becysemuas UJIH benas.

baeck — OT CTEKJISTHHOTO 10 XXMPHOTO.

Ilpo3paunocms — MUHEpan OT MPO3PAYHOTO 0 MPOCBEYUBAIOIIETO.

CnatiHocmbs — COBEpIICHHas 110 Ky0y.

H3i0m — 1O caifHOCTU, YacTO CTyMEHYaTHIM.

Teepdocmb — 2.

ITnomnocms — 2 v/cm’.

Ocobvle ceolicmeéa — TOPbKO-COJICHBINM, €IKWil BKYC, PacTBOPUM B
BOJIC.

Thasnvle duaenocmuyeckue npusHaku — BKYC, (GopMa KpUCTaJJoB,
HEBBICOKAsl TBEPAOCTD.

Ilpoucxoxncdenue — TUMMMYHOE XEMOTE€HHO-0CaJ0YHOE, KaK M y Tra-
nuta. MoxXeT Takke 00pa30BbIBATHCS 32 CYET BO3TOHOB MPU BYJIKAHU-
yeckoi nesatesibHocTU. KpymHeimm MectopoxaeHueMm B Poccuu sB-
nsiercs ConukaMckoe (BMecTe ¢ TalluToM) Ha Ypaie.

Ilpumenenue — Kak BaxXKHEWIIEE ChIpbe JJISI KATUWHBIX YIOOPEHUIA;
B MeauimHe (sal digestinum Sylvii — ciabuTenbHasi cojib), NUPOTEX-
HuKe, doTronesie, MPOU3BOJICTBE KPACOK.

Daroopum CaF, (naasuxoevui mnam). HazpaHve mpon3011J10 OT J1a-
TUHCKOTO fluoticum — TUIaBSILIMI, TaK KaK M3IaBHA WCIOJb3YeTCS B
METAJLTYpruu JJIs1 TIoJlydeHusl OoJiee JerkomaaBkux cmeceir. OTcroga u
JIPyTOe €ro Ha3BaHWEe — IUIABUKOBBIN mmat. MoxeT coaepxXkarh Mpu-
mecu Y, U, Sr u ap., KOTOpble OKPAIIMBAIOT MUHEpPaAT B pa3iuYHbIC
TOHa. Bhimenassior OeCUBETHYIO Pa3HOBUIOHOCTb — oOnmu4eckuil ¢haroo-
pum, UCTIOJIb3yEMbI B OMTUKE, a TaKXKe PAa3HOBUAHOCTb, 00OpPa30BaB-
IIYIOCSI OCAJOYHBIM MYTEM, — pPAmoGKum.

Dopma ebidesenus — KPUCTALIbI B BUAe KyOOB, OKTadapoB, Ky0o-
OKTa3/IpOB, pexe poMmbomoaekasapoB. MoryT oOpa3oBbIBaTh IPYy3bl U
IeTku. BcTpevaeTcst B BUNE CHAOUHBIX KPUCMAAAUMECKUX Macc, d MakK-
Jice PUTMHUYHOITOIOCYATHIX MEJIKOKPUCTALTMYECKUX arperarax. MHorna
B Bujie c(hepOJUTOB.
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Ileem — o1 GeciiBeTHOTO (ONTUYECKUN (QIIOOPUT) OO XKEITOTO,
3eJIEHOro, 1[BeTa MOPCKOU BOJIHBI, PO30BaTOro, (puojaeToBoro, Ko-
pu4yHeBOro, (puosieToBo-4yepHOro. Moxet 00Ji1agaTh 30HAJIbHON MOJK-
XPOMHOM OKPacKoOi cO CMEHOI LIBETOB B OAHOM KpUCTaJlle.

Yepma — cBeTasi, OeclLBeTHas.

bneck — CTEKJISIHHBII.

Ilpo3paunocms — MUHepan OT MPO3PAYHOTO JO TMPO3PAvYHOTO IO
TOHKOMY Kpaio. B 0CHOBHOM MOJIyNpO3payHbIid.

Cnaiinocms — COBEpILIEHHAsl B YEThIPEX HATIPABICHUSIX, Mapajieib-
HBIX TPaHsIM OKTasnpa. BHIKOJKHU MO CMailHOCTU TPEACTABISIOT COOO0iM
OKTadphl.

H3zn0m — raBHBIM 00pa3oM MO CHAWHOCTH, CTYIEHYATHII.

Teepdocmb — 4; XpyIIKUiA.

ITnomnocms — 3,1 — 3,2 r/cm’.

Thasnwvle duaenocmuueckue npusHaku — CBoeoOpa3Hasi OKpacka, CIiai-
HOCTb, TBEPIOCTb.

Ilpoucxoixncoenue. 1. TuapoTepMalibHOE, OOBIYHO CpeaHE- WM HU3KO-
TeMmeparypHoe. 2. MarmMaTudeckoe, B mermaturax. 3. Metamopduuec-
Kum TIyTeM, B rpeiideHaX M ckapHax. 4. PaTOBKUT MMeeT ocajioyHOe

IIPOUCXOKACHUNEC, HAKAIIJIMBACTCA B KOPAaxX BbIBETPUBAHUA. OCHOBHBIE

MecTopoxkaeHuss B Poccun Haxonsatcsa B 3abaiikanbe (KamaHryiickoe),
1 ApxaHreiabckoil oosact (AMIEPMUHCKOE).

Ilpumenenue — njisi U3TOTOBJICHUS JUH3 U MPU3M JUISI OOBEKTHU-
BOB, TE€JIECKOIIOB, CIIeKTporpados, ja3epoB U T.d.; B KauyecTBe A00a-
BOK B IIIMXTY B METAJUTYPTUU; KaK UCTOUHMK Pa3TUYHBIX COEAMHEHU
dropa.

1.5.5. Knacc kap6oHaToB

KapboHnaramu HasbiBatoTcs conu yrosnbHoi kuciotsl (H,CO0,). Kiace
KapOOHAaTOB HacuUThIBaeT oKojio 80 mpeacraBuTeNcii. DT MUHEpPaJbl
OYEHb IIUPOKO PacIpoCTpaHEeHBI B BepxHel yacTn 1utocdepsl. Mx cpen-
Hee colepxXaHue B 3eMHOI Kope cocrasisieT 1,5 mac. %.

Kaavyum CaC0,, unu uzeecmrogwoui wnam. HazpaHue npon3oLuio
oT natuHckoro calcis — usBectb. Conepxutr npumecu Mg, Mn, Fe,
uHorga Zn, Co, Sr, Pb u ap. BonsiHo-mipo3pauHasi, OecliBeTHasl pa3-
HOBUIHOCTb KaJIbIIUTA C CUJIBbHBIM NIBYIpEJOMJIEHEM Ha3bIBaeTCs UC-
AGHOCKUU wnam, WIA onmuyeckull kasvyum. TlojlocyaTbie BbIAEIEHUS
KaJIbLINTa Ha3bIBAIOT KAAbUUMOBHIM, VTN MPAMOPHbIM, OHUKCOM.

Dopma evidesenus — KpUCTAJIIBI TIPU3MAaTUUECKOM, TabJIUTYATOM,
pexe TJIacTMHYATOW, WHOTAA AUCKOBUAHOW (POPMBI, poMOO3IApH U
CKaJleHO3Ipbl. MoryT o0pa3oBbIBaTh IBOMHUKU, IIETKU, APY3bl. Arpe-
raThl 36pHUCTBIC, a TaKXKe B BUIE MEJKO- U CKPBITOKPUCTANIMYECKUX
HaTeuyHbIX (hOpM — KOPOK, TOYeK, XKeIBaKOB, CTaJaKTUTOB, cTajar-
MWUTOB Y T.H., MOTYT 0OpPa30BbIBaTh KOHKPELIMU U OOJUTHI, CeKpeluun
1 MUHIAJVHBI.
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Ileem — wyale Bcero O€JbIl U XeEATOBAaTO-0€bIli, HO B 3aBUCUMO-
CTU OT MpUMeceil MOXET ObITh Pa3HBIX 1IBETOB, BILIOTH 0 YEPHOTO (OT
npruMecu OuTyma).

Yepma — Oenast, cBeTasl.

baeck — CTEKJISTHHBIN, OoJiee SPKUI HA TTOBEPXHOCTSIX CITAHOCTH,
YeM Ha TpaHsX.

Ilpo3paunocms — MUHEpan OT MPO3pavyHOro (MCIAHACKUU Imar)
JI0 TIPOCBEYMBAIOIIETO MO TOHKOMY Kparo.

Chaiinocms — COBepIlIEHHAasl B TpeX HampaBJIeHUSIX MO poMOO3apy.

H3zi0m — Kak mpaBWIo, O CMIAWHOCTU, POBHBIN, CTYIEHYATHIN.

Teepdocmb — 3.

ITnomnocms — 2,6 — 2,8 t/cM’.

Ocobble ceoticmea — OYpHO pearupyer C COJITHOW KUCTOTOM.

Thasnvle duaenocmuyeckue npusHaKy — peakuUs C COJSTHON KMCIO-
TOW, COBEpIIEHHAs CMaiiHOCTb, TBEPJIOCTb.

Ilpoucxoocdenue. 1. OcagouyHoe, OMOreHHOE M XEMOIeHHOE, IJIaB-
HbIM 00pa30oM B BUJE M3BECTHSIKOB, Mepressi U Mesa. 2. [uaporepMalib-
Hoe, B xwiax. 3. MarmMaTtudyeckoe, B KapooHaTuTax. 4. KoHTaKTOBO-
MmeTamopduueckoe, B ckapHaX. KaablUTOBbIE MOPOAbI, U3BECTHSKH,
Mel W Meprejyd HIMPOKO Pa3BUTHI B Mpeaenax Pycckoil MaWThI, 0CO-
6eHHo B LleHTpanbHBIX paifoHax Poccuu, MeCTOpPOXAEHUS Mpamopa
W3BECTHBI Ha Ypaje, UCIaHACKUN IImar 1o0bIBaeTcsl B 0acceiiHe peku
Huxnsia TyHrycka.

Ilpumenenue — Kax ChIpbe IJISI TPOU3BOACTBA CTPOUTETBHOTO KaM-
H$I, U3BECTU, LIEMEHTA; METaMOP(PUIYECKU U3MEHEHHbIC U3BECTHSIKUA —
MpaMoOpbl — MPEKPaCHBI OOJUIIOBOYHBIN MaTepuas; B METaLUTypTU-
YeCKO MPOMBIIICHHOCTA B KavyecTBe (hJIOCOB; B XMUMUYECKOU MpoO-
MBIIIUIEHHOCTU JJisI TIPOU3BOJICTBA CONBI; B CEJIbCKOM XO3SIMCTBE IJIsI
W3BECTKOBAHWSI MOYB; UCIAHICKUIN IIMAT UCIOJIb3YIOT B ONTUYECKUX
npubopax; BBIAEIECHUS Kaldbl[UTa C KPACUBBIM OTTEHKOM WJIU PUCYH-
KOM TIPUMEHSIETCSI B IOBEJIMPHOM U KaMHEPE3HOM JeJe.

Hoaomum CaMg(C0,),. HazpaH B 4yecTb (paHIy3CKOTO MHXEHEpa
u muHepanora Jlomombe (1750—1801), BHepBbIe OMMCABIIETO OOJO-
MUTOBBIE OTJIOXKEHUs. YacTo comaepXUT nmpumech nByxBajieHTHoro Fe,
Mg, Mn.

Dopma videneHus — 4allle BCETO MOPUCThIE 3eMIUCThIE MacChl, pexe
TMOYKOBUIHBIE, OOJIMTOBBIE arperatbl. TakxKe BCTpEYaeTcsl B BUJE KpU-
CTAJUTMYECKUX 3EPHUCTBIX arperaTos.

Ilsem — B 3eMJIUCTBIX Maccax OOBIYHO TPSI3HO-0EbIN, KEATOBATHII
u OypoBaThiii. B KpucTamindyeckux arperaTax — CepoBaTo-0eJblil, ro-
JIy00oBaTO-0€sbI, pexe C 3eJ€HOBATbIM OTTEHKOM.

Yepma — OGenasi, CBETIO-XEJTasl UIU CBETJIO-Cepas.

baeck — CTEKJISIHHBIU IO TpaHSIM KpUCTAIOB. B 3emiucTom arpera-
T€ MATOBBIN.

Ilpo3paunocms — MUHEpPan OT MPOCBEUUBAIONIETOCS 0 HEMPO3pay-
HOTO.
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Cnaiinocmb — coBepllieHHass Mo poM0O03py.

H310m — OOBIYHO TO CMAWHOCTH, KOCO CTYNEHYATHIM.

Teepdocmv —3,5 — 4.

ITnomuocms — 2,8 — 2.9 r/cm’.

Ocobule cgolicméa — C COJISIHOW KMCJIOTOUM pearvpyeT B IMOPOIIKeE.
Peakuus He OypHasi, 4TO CIYXUT OCHOBHBIM OTJIMYMEM OT KaJbIIUTA.

Thasnble duaenocmuueckue npusHakuy — CIIAHOCTb, TBEPAOCTb, pe-
aKUUA C COJITHOM KUCIIOTOW.

IIpoucxoxncoenue. 1. B ocHOBHOM ocamouHoe. 2. MoXeT ObITh TUAPO-
TepPMaJbHBIM, B XWIaX, U TMAPOTEPMaTbHO-METACOMAaTUYECKIM 32 CUET
npeodpazoBaHus u3BecTHsAKOB. Illupoko pacnpoctpaneH Ha Pycckoii
mwiatopme, Ypaie, Cubupu.

Ilpumenenue — nyisi MPOU3BOJACTBA CTPOUTEIbHBIX MAaTEPUANIOB, Ii€-
MEHTa, OTHEYMOPHBIX U3ACIU; KaK QIoC B METALIypruv, B XUMU-
YECKOW MPOMBIIIIEHHOCTA U CEJIbCKOM XO3SUCTBE.

Maenesum MgCO,, macne3umoeguuii wnam, 2opvkuti wnam. Ha3pan
no obnactu MarHesua B @eccanuu (I'perust). CoaepXuT npuMech IByX-
BQJICHTHOTO XeJie3a U HUKEJIS.

Dopma 6videsenus — KPUCTAIBl pOMOOB3IpUYECKUE, PEAKO MPHU-
3MaTUYeCKUEe, TabJuT4YaThle WU CKajJeHol3Japudeckue. Bcerpewaercs B
BUIIE KPUCTATUYECKUX 3€PHUCTBIX arperartoB U CKPBITOKPUCTATIIAYEC-
Kux (paphopoBUIHBIX Macc.

Ileem — Oenblid.

Yepma — Oenasi, OecuBeTHas.

breck — CTEKJISTHHBIM.

Ilpo3paurnocms — TPO3pPAYHBIA MO TOHKOMY Kparo, HEMpO3pauyHbIi
MUHEpa.

Chaiinocmb — COBEpIIEHHAs! B TPeX HampaBleHUSIX M0 poMOO3apy.

H3zn0m — 1o cnailHOCTU cTyIeHYaTbiil. Y ¢hap@opOoBUIHBIX BbIACIE-
HUM U3JIOM PAKOBUCTBIN, HEPOBHBIN.

Teepoocmv — 4 —4.5. Y dapdopoBugHoro a0 7 3a cyeT IIpUMeECHU
omnana.

ITnomnocms — 3 v/cm’.

Ocobbie ceoiicmea — B COJITHOM KMCJIOTE pasjiaraeTcst TOJIbKO B IO~
pOIIIKE W MPU HarpeBaHWU.

Thasnbie duaeHocmuueckue npusHakuy — peaxkiysl C COJSIHON Kuclo-
TOW, CIAWHOCTb, TBEPIOCTb, LIBET.

Tlpoucxoxcoenue — 3HIOTEHHOE, TMAPOTEPMAIbHOE, TUAPOTEPMAJlb-
HO-MaTacoOMaTU4YeCKOEe U IK30T€HHOE, MPU M3MEHEHUM OOratbix Mar-
HUEM YJIbTPAaOCHOBHBIX Mopoja. KpymHeiiimue B Poccuu mMecropoxie-
Huss — CaTKMHCKOe BOIU3U ropoaa 31aToycT Ha Ypane u CaBUHCKOE
B WpkyTtckoii obnacTu.

Ilpumenenue — njisi IPOU3BOJACTBA PA3JIUYHBIX OTHEYIIOPOB, MarHe-
3UQIBHOTO 1IEMEHTA; B METAJUTyprMu, XUMUYECKOU U (hapMmalieBTUYEC-
KOU MpOMBINIJIEHHOCTHU, a TaKXe MPU MPOU3BOJCTBE KEpPaMUKU U Oy-
Maru.
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Cudepum FeC0,, sceaesnwvuit wunam. HazpaHve npou3ouuIo ot rpe-
4yeckoro sideros — xene3o. Yacto comepxut npumecu Mn, Mg, Ca.

Dopma evideneruss — KPUCTAJIIBI B BUE YIIJIOIIEHHBIX POMOO3/IPOB.
I'paHu KpUCTaAJIOB YacTO JWH30BUIHO M30THYTHL. Pexe BcTpeuaroTcs
TabJIUTYaThle M MpPU3MaTUYEeCKUe KPUCTAIbl. ArperaTbl 3epHUCTHIE,
3eMJIMCThIC, TJIOTHBIE, MHOTAA CJaraloT IapoBUAHbIe KOHKpeluu (cde-
pOCHUIEPUT).

Ileem — OT CBET/I0-XEATOro A0 Oyporo, KOPMUYHEBOI'O U YEPHOTIO.

Yepma — OecluBeTHas. Y U3MEHEHHBIX (JIMUMOHUTU3UPOBAHHBIX) BbI-
IejleHuit — Oypasi, pxKaBo-0Oypasl.

bnreck — CUNBHBIA CTEKJISIHHBINM, MHOrAA ¢ OypoBaTOM I00OexKaio-
CTBIO.

Ilpo3paunocms — OT NPOCBEUYMBAIOLLETO IO Kpalo 0 HEMpo3pay-
HOTO.

CnaitHocmbs — COBepIlIEHHAasI 0 poM0O03apy.

H3zn0m — cTymeHYATHIN MO CIIAWHOCTU, 3€PHUCTHIN.

Teepdocms —4 —4.,5.

ITnomnocms — 3,7 — 3.9 r/cm’.

Ocobble ceolicmea — PacTBOPSIETCS B MOJOTPETON COJISTHONM KMCIO-
Te, KUCJIOTa MPU 3TOM XKeJITeeT.

Thasnvie duaenocmuueckue npusnaku — peakuus ¢ HCI, uert, craii-
HOCTb.

Ilpoucxoixncoenue. 1. T'uaporepManabHOE, B XWIaxX U JIMH3aX BMECTE C
cynbduaaMy MOJUMETAIIOB; THAPOTEPMATbHO-METaCOMaTUIECKoe TpHr
3aMellleHu U3BEeCTHSIKOB W gojioMuToB (Baiikanbckoe MecTopoxie-
Hue Ha FOxHoMm Ypaie). 2. OcagouyHBIM ITyTEM, CJIOM U JIUH3bI, KOHK-
pEeLUMOHHBIE U OOJUTOBBIC BhIAcAeHMS. 3. MeTamopduueckoe — Mpu
MeTamMop(du3Me MeCTOPOXIEHWI MarHeTUTOBBIX M CUJIMKATHBIX XKeJle3-
HBIX PY/I.

ITlpumenenue — Kak BaxkHasi pyJa Ha XeJie30 IIJIsi IPOU3BOJACTBA MSIT-
KHUX COPTOB CcHmaAll.

1.5.6. Knacc cynbdartos

CynbdaTbl — MUHEpaJibl, MPEACTaBICHHbIE COJSIMM CEPHON KUC-
JIOTHI.

Aneudpum CaS0,. HazpaHue Npou30LLIO OT TPEYECKOro Aydratos —
BOIHBIA M OTpULIATENIbHOM 4YacTUllbl a. MHorma comeput uzoMopd-
Hele mpuMecu Mn, Mg, Sr, Ba.

Dopma évidenenuss — TOJICTOCTONOUYATHIE, KyOUUECKUE KPUCTAJIbI.
Yarie Bcero aHTUAPUT 0oOpasyeT CIUIOIIHbIC TUIOTHBIE MEJIKOKpUCTA-
JINYECKre MacChl, MHOTJA BOJOKHMCTHIE arperarsbl.

Ileem — cepblil, Oeablil, cepOBATO-TOJIY00i, IPA3HO-TOJIY0O0I, MO-
XOXWI Ha BeCeHHUI Taliblii jed. MHorma BcTpedaloTcsl SIpKO-CUHUE,
¢uoneToBble U OJIENHO KpPacHBIE BBIACICHMUSI.

Yepma — OGenas win cjiabo oKpallleHHasl.
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breck — CTEKJISTHHBIA JO XXUPHOTO, TEPJaMyTpPOBBIi Ha MJIOCKO-
CTIX CNAaUHOCTH.

Ilpo3paunocms — TPO3payHBI, MYTHBIN, MOJYMPO3PAYHBI MUHE-
pan. B arperate oObIYHO MPOCBEUYUBAET MO TOHKOMY Kpalo.

Cnaiinocmbs — coBepllIeHHasl B TpeX HampaBJIeHUSIX.

H310m — HEPOBHBINA.

Teepdocmb — 3 — 4, XpyIKHIA.

Ilnomnocms — 2.9 — 3r/c™m’.

Thasnble duaenocmuueckue npusHaKku — 1BET, 0J1eCK, TBEPAOCTb.

Tlpoucxoxcoenue. 1. InaBHbIM 0Opa30M XeMOT€HHO-0CaI0YHOE, Yac-
TO BMECTE C TMIICOM W KaMEHHOW coiiblo. 2. ['mapoTepmanbHOE, Kak
XWIBHBI MUHEpaa B accouuanuu ¢ cyabdugamu. 3. Metamopduyec-
Koe — TIpu neruaparanuu rumca. 4. MHorma BcTpeuaeTcss KaK 9KCras-
IIMOHHBII MUHEpaJ, 00pa3oBaBIINIiCS B pe3yabTaTe MOCTBYJKaHUYEC-
KO JesITeJIbHOCTH.

Ilpumenenue — B CTPOUTEHLHOM JeJie KaK BSKYIUN MaTtepua (1ie-
MEHT); B CEJIbCKOM XO3SIMCTBE KaK yIOOpeHue; B XMMUYECKOU Mpo-
MBIIIUIEHHOCTU [IJIsi MPOU3BOACTBA CEPHON KUCIOTHI.

Tunc CaS0, « 2H,0. Ha3zBaHue TPOU30ILIIO OT IPEYECKOTO gYpPsos —
MeJ, U3BECTh, UYTO OTpaXkaeT IIBET MUHEpaja W €ro BSLKYIIWE CBOWCTBA.
Pa3zHOBUIHOCTU: CHEXXHO-0€EbII, TOHKO3EPHUCTHI — azebacmp, KaMeHb
W3 ETUNETCKOro ropona Ayiedactpa; nmpo3pavyHasi pa3HOBUIHOCTb — Wna-
moeblil eunc, VJIA MapbUHo CMeKA0; IIeCTOBaTas W BOJIOKHUCTAs pa3-
HOBUIHOCTb — ceaenum (0T rped. Selena — 6oruns JIyHbl), amaacHhbtii
wnam, ypanbCkuili ceneHum; BBIIEICHUS C NEKOPATUBHBIM PUCYHKOM
Ha3bIBAIOTCSI CAMUHOBBIM, BONOKHUCINbIM, 3MEEBUOHBIM ANeDaCmpPOM.

Dopma evidesenus — KpUCTAIIBI TIJIaCTUHYATHIE, TAOIUTYAThIE, TPU-
3MaTUYeCKUE, CTOJOYAThle U WUToJibYaThle (CEJIEHUT), WHOrAA OUCKO-
BUAHbIe. YacTo oOpa3yeT NBOMHUKHU: JJACTOYKUH XBOCT — JBOWHUKO-
BbIIA IIOB MO TpaHsIM TMPU3Mbl U MApUXCKUE (MOHMapTpCKUE) TBOW-
HUKU — JBOWHUKOBBIA 1IOB 1O pedpam mpusmbl. MHorma obpasyer
XapakTepHbIE CpacTaHUS TMCKOBUIHBIX KPUCTAJLIOB, MO (popMe Hamo-
MUHAIIUE 1BETl — KaMEHHbIE PO3bl. ArperaTtbl OOBIYHO TJIOTHBIE
3EpHUCTBIE, Yallle MEJIKO3EpHUCThIE (anedacTp), WHOTAA BOJOKHMUC-
ThlE U IIECTOBAThie (CEJIEHUT), peXe 4YelryiluaTble, 3€MJIMCTHIE.

I[gem — OeclBETHBINU, OeNbIiA, Cephlii, cepeOpPUCTO-CEPHI, KOPUYU-
HEBaTbli, PO30BaThlIii, PO30BATO-OPAHXKEBLIN.

Yepma — Oenasl.

breck — CTEKJISIHHBIN, TIepJaMyTPOBBI Ha MMOBEPXHOCTSIX CITAAHO-
CTU, IIETKOBUCTBIA Y BOJOKHUCTBIX Pa3HOBUIHOCTEH (CEJIEHUT).

Ilpo3paunocms — MUHEpPaJ OT BOASIHO-TIPO3PaYHOro (MapbUHO CTEK-
JIO) O MPOCBEYUBAIOIIETO MO TOHKOMY Kpalo.

Chaiinocmb — B OTHOM HampaBJieHUM BecbMa COBEpIIEHHas!, B IBYX —
CpemHsIs.

Hziom — 1O cmallHOCTU POBHBINM WM CTYMEHYAThIA, Ha TpaHsIX
MPU3Mbl TOHKO3aHO3UCTHIN.
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Teepdocmb — 2, 1aparaeTcsi HOITEM.

ITnomnocms — 2.3 v/cM’.

Thasnvle duaeHocmuueckue npusHaku — HU3Kasl TBEPAOCTb, BeCbMa
COBepIlIeHHas CMallHOCTbh, CBETJIBIE TOHA OKPACKW, OTCYTCTBHE peak-
MU C COJITHOM KUCJIOTOM.

Ilpoucxoocoenue. 1. XeMOreHHO-0CaIOYHOE, B 3aCOJICHHBIX 03¢ PHBIX
U MOpCKUX OacceilHax BMecTe C KaMEHHOU COJbI0 U aHTUIPUAOM.
2. OcanoyHblii MUHEpaN 30H BBIBETPUBAHUS CYJIbDUIOB U CAMOPOJI-
HOI cepbl; MOXET BO3HMKATh TMPU TUApATALlMU aHTUIPUTA; 00pa3yeT
TaK Ha3blBaeMble TUIICOBbIC NIAMNBI. 3. Kak u aHTUAPUT, TUIIC MOXET
oTfaraTbCsl KakK MPOAYKT (PymMaposbHOU (IMOCTBYJIKAHUYECKOU) mesi-
TenbHOCTU. B Poccuu MecTopokaeHus TUIica JOBOJIbHO MHOTOUYUCIICH-
Hbl. OHU U3BECTHBI B Mpeeiax eHTPaTbHbBIX U CEBEPO-3alaIHbIX paii-
oHoB, B 3amanHoM Ilpuypanbe. Bonusu KyHrypa 1o0bIBalOT TUIIC BCE-
BO3MOXHBIX OTTEHKOB. Tam BCTpedaeTcsl MpOCBEUYNBAIOIINIA BOJIOKHUC-
THIA U TISITHUCTBIA CEJICHUT PO30BOr0, OEJIOr0 WM OpaHXKEBOIO IIBETA.
Takxe MecTopoxaeHuUs rurnca paspadarbeiBaloTcs B bamkupuu, Tarta-
pun, UpkyTckoil obnacTu.

Ilpumenenue — B CTPOUTENBCTBE, MEAWIIMHE, KAMHEPE3HOM JIeJie
KaK MONETOYHbI MaTepual.

1.5.7. Knacc ¢pochartosn

®ocharbl — 3T0 MUHEpabl, MPeACTaBICHHbIE COJSIMU OpTOdOC-
¢opuoit (H,P0,) xucnotsl.

Anamum Ca|P0,](F, C1, OH). Ha3zBaHue Npou301LUIO OT rpeyec-
KOTO apate — 3abiyXJeHUe. AaTUT YacTO MPUHUMAJU 3a IPYyrie MU-
HepaJibl.

Dopma evideneHus — KPUCTALIBI B BUIE LIECTUTPAHHOUN MPU3MBI C
TOJIOBKOM W3 MHOTUX TpaHel, yIIMHEHHO-TIPU3MAaTUYECKUE WIN Y-
JIOIEHHO-TIPU3MaTuYecKre. BbhICOKOTEMITIEpaTypHBI amaTUT 4acTo
BBIIEJISIETCST B BUJE TOHKUX U UTOJIbYAThIX KpUcTaioB. KopoTkomnpus-
MaTUYECKUE TOJICTOCTOI0YAThIE KPUCTAIbI OOBIYHO (POPMUPYIOTCS B
HU3KOTEMIIEPaTyPHBIX YCIOBUSIX. ATperaTbl anmaThTa 4acToO 3€PHUCTHIE,
CIUIOLIHbIE, WHOTMA JIYYUCThie. ANIaTUT, cliararomuii dochopuThl, dya-
CTO BBIJEJSIETCS B MOYKOBUIHBIX, XKEJIBAKOBUIHBIX, KOHKPEIIMOHHBIX
U OOJIUTOBBIX arperarax, a TakXe B BUIE MCEeBAOMODPdO3.

Ileem — Oenblil, CBETJO-3€JCHBII, XKEJITO-3€JIEHbII, roa1y0oil, ou-
PIO30BbIMA, (DUOIETOBBINA, KUPIMUYHO-KPACHBIA, YEPHBIN.

Yepma — Genasi.

baeck — CTEKJISTHHBIU, Ha U3JIOME XUPHBIA, OJ€CK 36pHUCTBIX ar-
peratoB HallOMWHAEeT TMOJMOYEHHBI caXapHbIi MecCOK WiIn (PYyKTO-
BbIA caxap.

Ilpo3paunocms — MUHEDPAI OT MPO3PAYHOTO 10 TTPOCBEUMBAIOIIIETO

U HETMpO3pavyHoTo B (hoc(hOPUTOBBIX arperarax.

Cnaiinocms — HeCOBeplIeHHasl.
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H3z10m — HEepOBHBIN, UHOINA PAKOBUCTHIM, B arperate 3€pHUCTHINA.

Teepdocmb — 5, XpyIKUIA.

IThomnocms — 3,1—3,3 r/cM’.

Ocobbie céolicmea — TIpU yape u3gaeT cieluUuIecKui 3amax.

Thagubie duaenocmuueckue npuznaku — Gdopma KpUCTAUIOB, IIBET,
TBEPAOCT.

Ilpoucxoixcoenue. 1. MarmaTudeckoe, BMECTe CO IIEJTOUHBIMU ITOPO-
JaMu, KapooHatuTtaMu. 2. KOHTaKTOBO-MeTacoMaTU4eCcKoe, CKapHOBOE.
3. T'uaporepmanbHoe. 4. OcagoyHoOe, 0OCOOEHHO XapaKTepHO IJIs (poc-
¢dopuroB. KpynHeiilliee B MUpe MECTOPOXKISHNE MarMaTOTeHHOTO ama-
TuTa Haxoautcsa B XubuHax Ha KonbckoMm moayocTpoBe. Takxke Kpym-
HBIMU MecTopoxiaeHusiMu B Poccuu sasisitorcs KaBmopckoe B Myp-
MaHcKo#t obsactu, OlrypkoBckoe B BypsiTun, KOHTaKTOBO-METacoO-
MaTtudeckoe MecropoxaeHue ChwoasHka B [Ipubatikanbe. OTa0XKeHUS
¢GochopUTOB OUYEHb LIMPOKO Pa3BUTHI B OcCamloyHOM 4exiie Pycckoii
m1aTdopMbl, 0COOEHHO B LIEHTpaJbHBIX palioHax, MocKoBcKoii, Ps-
3aHCKOM M IpYyrux o0JacTsx.

Ilpumenenue — Kak UCTOUYHUK (pocdopa, ChIpbe IJIsI IIPOU3BOACTBA
docdaTHbIX ynoopeHuii, cynepdocdarop. ITonyTHO MOIyT U3BIEKaATh-
csl CTpOHIUI U peakue 3emyin. KpacuBo okpallleHHbIE U YUCThIE KPU-
CTaJUTbl UCTIOJB3YIOT B IOBEJIMPHOM JIeJie.

1.5.8. Knacc cunukatoB n anioMoCcUINKaToOB

K kJnaccy cmimKaTtoB OTHOCUTCSI HauOoJIblliee YMCIO MUHEPAJoB,
clararonux aurocdepy. OOIlIee KOJIMUYECTBO MUHEPAIbHBIX BUIOB CHU-
mukaToB okoio 800. OHu cocTaBistioT 0Koia0 90 % macchl BellecTBa
3eMHOI Kophl. [To pacrpocTpaHEHHOCTH Ha MO0 CUJIMKATOB MPUXO-
autest 6onee 75 % Bcex MUHepasioB IuTochepbl. CHUIMKATHI SIBISIIOTCS
[JIaBHBIMU TOPOA00OPA3yIOIIMMM MUHEpajlaMU MHOTHX TOPHBIX TO-
poxa, 0coGeHHO MOPOoJ MarMaTUYeCcKoro 1 MeTaMmopduYecKoro mpouc-
XOXIEHMUS.

OaHUM U3 OCHOBHBIX 2JIEMEHTOB B COCTaBe CMJIMKATOB SIBJISIETCS
KPEeMHU. YCTaHOBJIEHO, UYTO B CTPYKTYpe CUJIMKATOB KaXIblii MOH
KpeMHMS Si' HAXOAMTCA B OKPYXKEHUM UYETBIPEX MOHOB KMCJIOpPOAA
O”. Dra KpeMHEKUCIOpOoaHasa aHuoHHas rpynma [S10," mpoctpan-
CTBEHHO MOXET ObIThb MpelcTaBieHa B BUIE TeTpasapa, B IIEHTPe KO-
Toporo pacrnonoxeH Si*', a B BepmnHax — O (puc. 1.11). UMeHHO
JTaHHBII KPEMHEKHUCIOPOAHBIN TeTpasap SIBIASIETCSI OCHOBOI, CBOE0O-
pa3HBIM «KUPIUYUKOM», JJISI TTIOCTPOCHUS CTPYKTYp BCEX CUJIMKATOB.
B cunukaTtax ¥ mx aHajlorax rnpeoojanarT KOBAJICHTHBIE CBSI3U B Mpe-
Jieiax aHMOHHBIX PaavuKalloB U MOHHBIE CBSI3U MEXIy aHMOHAMM U Ka-
TUoHaMU. KpeMHEeKMCIOpPOAHBIN TeTpasap o0JamaeT YeThIPbMSI CBO-
OOMHBIMU BAJCHTHBIMU CBSI3SIMU, 3a CUET KOTOPBIX MPOUCXOAUT IpPU-
CoeIMHEHNEe MOHOB APYrMX XUMHUYecKUX saeMeHToB, Al, Fe, Mg, Ca,
Na, K, pexe Mn, Ti, B, Zr, Li u n1p. B MuHepanax, coaepxalimx
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Puc. 1.11. KpemHekucioponHsliii Terpasap [Si0 4]4' . B uentpe terpasgpa pac-
MOJIOXKEH MOH KPEMHMUSI, MO BepIlIMHAM — MOHbI KHCJIopoaa

rugpokcuibHyo rpynny OH™ u Bomy H,0, umeercsa takxe BOLOPOA-
HBII TUIT CBSA3U. B cuiaMkarax mmpokKo pasBUT U30MOpPGU3M KakK cpeaun
KaTMOHOB, TaK U B aHMOHHOM paaMKajle — MOH KPEeMHMSI MOXET 3a-
MeIlaTbCcsl HA MOH aJlOMUHUS, 00pasysl aJloMOCUJIMKATHI.

KpeMHekucaopoaHble TeTpasapbl B CTPYKTypax CUJIMKATOB MOTYT ObITh
000CO0JIEHHBIMU OJIMH OT APYrOro, a MOTYT COEAMHSTHCS MEXIy co0oit
yepe3 BEPUIMHBI 3a cUeT o0Ilero noHa Kuciiopoaa. B pesynbrate oOpasy-
I0TCSl KaK IIPOCThIE, TaK M JOBOJBHO CJIIOXHbIE CTPYKTYphl (puc. 1.12).

1. Cunukatbl ocmpoeroil cmpykmypsl — TPUCYTCTBYET U30JUPOBaH-
HbIl TeTpasap WJIM M30JMpOBaHHAs Tpynma TeTpa’apoB. OCTpOBHbIE
CWJIMKAThI, B CBOIO OUYepe/ib, MOAPA3AESIIOTCS Ha CUJIMKATHI: a) ¢ U30-
JIMPOBAaHHBIMU KPEMHEKUCIOPOIHBIMU TeTpasapaMu [SiO4]4'; 0) co
CIBOCHHBIMU TeTpa’apaMu [81207]"'; B) C KOJBILEBBIMU TPYNIUPOB-
KaMU TeTPas3apoB, O00bEIMHSIOMUMU 3, 4 WIK 6 TETpasApoOB, C COOT-
BeTcTBylommMMu pamukanamu [Si,0,]°, [Si,0,]° u [Si0,]".

2. CUMKaThl yenoyeyHoi cmpykmypsi — 00pa30BaHbl MHOTOKPAaTHO
MOBTOPSIOMIMMUCS, MPUCOSAMHEHHBIMU APYT K APYry TeTpa’apaMu B
BUJEe OECKOHEUYHBIX LIEMOYEK WJIM JIEHT, CPEAU KOTOPBIX BBIACISIOTCS:
a) LeroYeyHble CUJIMKATHI C paauKaloM [81206]4’; 0) JIEHTOYHbIE CU-
JIMKAaThl C paguKalioM [Si4OH]6', B HEKOTOPBIX JJEHTOYHBIX CUJIMKATaX
Si*" zamernen Ha Al™ ¢ 00pa3oBaHKUEM aIIOMOCUJIMKATHBIX paguKaloB
tuma [(Si,Al),0,,]°-.

3. Cunukatrsl U aTlOMOCUIUKATBL CAOUCMOU, VA AUCMOBOU, CMPYK-
mypbl — COCTOSIT U3 KPEMHEKUCIOPOIHBIX [Si4010]4' WIN aJTFlOMOKUC-
JopoaHbix [(Si,Al),O,] cinoeB, B KOTOPBIX TETPA3APHI CBA3AHBI TPEMS
0O0LIMMU BEPLIMHAMM.
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4. ANIOMOCUIIUKATBI KAPKACHOU CMPpyKmypsl — WMEIOT HENpephbiB-
HbI TpeXMEpHbI KapKac U3 ajlloMO- U KPEMHEKMCIOPOIHBIX TeTpa-
5IpOB CO CIOXHBIM 00MM pagukanoM tuna [Si,Al0,] wm [Si,ALO]
u ap. Bce aTombl Kuciaopona B TeTpasapax KapKaCHOU CTPYKTYpbI SIB-
JISIIOTCSI OOIIMMU, U B ciiydae MOCTPOCHUSI KapKaca TOJbKO KpeMHe-
KUCJIOPOAHBIMM TE€TpadapaMu OH OyJeT HelTpasieH, KakK KapKac KBap-
ma. CyuiecTBoBaHME U pa3HOOOpa3ue aJlrOMOCUINKATOB KapKacHOM

Puc. 1.12. Tunel coefuHeHUs] KPEMHEKMCIOPOIHBIX TETPasIpOB B CUIMKATaX:

a — OCTPOBHbBIC cmnzngamﬂSiOJ“’; 0 — KOJIbLIEBbIC CUJTUKATHI [Si%O,S]”' ; 8 — LIeTo-
YyeyHble CWIMKAThI [Si,0,] | ¢ — JICHTOYHbIC CIIMKATHI [Si,0,]"; 0 — mactoBbie
CWIMKATBI [SiA(SIU] ", e — KapKacHble amoMocukarel [SiA10,]
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CTPYKTYpbl OOYCJIOBJEHBl HaJIMYMEM B HUX aJIOMOKHUCIOPOAHBIX TeT-
pasapoB, B KOTOPBIX MOSIBJSIIOUIMICS W3O0BITOYHBIM OTpULIATEIbHBIN
3apsii KOMIEHCUPYETCs pa3IMYHBIMU KaTUOHAMU.

OcTtposuble cumkatel. Oaueun (Mg, Fe),[Si0,] (nepudoom). Ha3zBa-
HME TPOM3OIILIO OT I'PeyecKoro oliva — ojvBa, MOJy4YeHHOe MUHEpa-
JIoM u3-3a 1BeTa. PazHoBumHOCTH ¢popcmepum Mg,[Si0,] (Ha3BaH B
YeCTh JIOHAOHCKOIO KoJuleKliMoHepa MuHepanoB IIxx.Popcrepa) u
gasrum Fe,[Si0,] (Ha3BaH o MecTy Haxoaku Ha o. Pasnb, Azopckue
OCTpoBa) — KpaiiHue 4wieHbl u3oMopdHoro psina. CoOCTBEHHO OJIU-
BUH MMEET CMEIIaHHbIN COCTaB, BKJOYas KakK (popcTepuToBbIe, TaK U
(asmuToBBIE MOJIEKYJIBI. JIparolieHHast Mpo3pavyHasi pa3HOBUIHOCTb XKeJ-
TOBaTO-3eJIeHoro 1BeTa — xpuzoaum. Coaepxut npumech Co, No u np.
OJIMBYUH Y OMMCAHHbIE HUXE MUPOKCEHBI U aM(pUOOJIbl MHOTA BMECTE
Ha3bIBAlOTCS TEMHOLIBETHBIMU MMHEpajaMu, UM TEMHOLIBETaMU.

Dopma 6videseHus — peaKo KpUCTaaabl poMOOOUTTMpaMUIaIbHON
¢opmbl. OOBIYHO pacNpOCTpaHEH B BUJIE TJIOTHBIX CIMBHBIX, peXe 3ep-
HUCTBIX Macc.

I[gem — OJIMBKOBO-3€JIeHbII, OYTHIJIOUHO-3€JIeHbII, XeITOBaTO-3¢-
JIeHbIN. MOXeT U3MEHSTBCSI OT CBETJIO-XKEJTOIrO 10 YEPHOTO.

Yepma — Oenas, TOJy4YeHME 4YepThl 3aTPyIHEHO M3-3a BBICOKON
TBEPIOCTH.

baeck — CTEKJISIHHBIN, 10 XUPHOTO Ha U3JIOMeE.

Ilpo3paunocms — MUHEpasl OT MPO3PAYHOTro JO HEMPO3PAyHOTO.

Cnaiinocmb — cpenHss.

Hz10m — MeNKOPaKOBUCTHIN.

Teepdocmv — 6,5 —17.

ITnomnocms — 32 — 3,5 10 4 r/c™m’.

Thasnble duaeHocmuueckue npusHaku — 1BET, 0JeCK, TBEPAOCTb.

Ilpoucxoxncdenue — marmatuueckoe. Kpucrannusyercs U3 OCHOBHBIX
U YJABTPAOCHOBHBIX PacIuiaBoB. SBisieTcsl BaXKHEUIIMM MOpoaoobpasy-
IOIIIUM MMHEpaJoM 3eMHOI Kopbl U MaHTUU. [lopoabl, comepxkaliue
OJIMBWH, IIMPOKO pacnpocTpaHeHbl Ha Ypaie, B Kapenuu, Boctou-
HoM Cagne, fAxyruu, Koasime, Ha Kamuatke.

Ilpumenenue — Majoxesne3UCTbie OJUBUHBI MMPUMEHSIOT KakK OrHe-
YIIOPHOE ChIpbe. XPU3OJUThI UCMOJIb3YIOTCS B IOBEJMPHOM €.

Ipanamor. K rpaHatamM OTHOCSITCSI CJIOXHBIE IO COCTaBYy KOJbIIE-
Bble CMJMKATBI, COCTAaB KOTOPBIX MOXHO BBIPa3uTh (GopMyJsoi
A,B,[Si0,],, tne A = Mg, Fe, Ca, Mn; B*" = Al, Fe, Cr, Ti, Zr, V.
HaszBaHue mpou30ILJIO OT JIATUHCKOTO granatus, TaK KakK KPMCTaJUIbl
3TOro MUHepaja MOXOXHU Ha 3epHa TJI0JI0B T'paHaTOBOTO nepeBa. Brine-
JISIIOT HECKOJIbKO Pa3HOBUAHOCTEN I'paHaTa B 3aBUCMMOCTHU OT COCTaBa
U 1uBeTa: epoccyaap (ot nart. Grassularia — KpbI>)KOBHUK), andpadum (B
YeCTh MOPTYrajJibCKOTO MUHepajora n'AHapana), monazoium W mead-
Hum (wopaomum), asvmandur (1O HaceJ€HHOMY IMyHKTYy AjabaHaa B
Majoii Azun), cneccapmun (o mectHoctu Cneccapt B baBapuu), nupon
(oT rpey. pyropos — TIaMeHETNOOOOHBIN), yeaposum (B 4yecTh rpada
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C.C.VBapoBa) u ap. IOBenupHble pa3HOBUIHOCTU aHApaauTa Ha3bl-
BaloT demanmoudom (OoT HeM. Diamant— anma3s).

I'panatel 006pa3ylOT HeMIpepbIBHbIE U30MOPGHBIE PSIAbI, HAIIPUMED,
nupon —anbmaHauH — Mg, Al [Si0,]—Fe,Al,[Si0,] wmu rpoccynsap—
angpagur Ca,Al,[SiO,],—Ca,Fe,[Si0,]..

Dopma videseHuss — 4acTO OTAEJIbHbIE U30OMETPUUHbIE KPUCTAJIBI.
MHuorna oOpa3yeT CIUIONIHBIE 36PHUCTBIE U CIIMBHBIE MAcCCHhI.

ILlsem: epoccyssp — OECUBETHBIN, MEIOBO-XEITHIN, OJeKI0-3€ele-
HbI, Oypblii, KpacHbIN; anHdpadum — XENTblil, 3eleHOBaThIil, Oypo-
KpAaCHBII, YEPHBIN; a1bMaHOUH — KPACHbIH, IIypIypHO-KpPacHLI, Oypo-
KpacCHbI, YEPHBIN; cneccapmurn — TEMHO-KpPaCHBIN, OpaHXEBO-XeEJI-
Tblii, KOpPUYHEBBIN; nupon — KpacHbI, TEMHO-KPACHBII; ygaposum —
3eJIeHbIl, U3yMPYAHO-3€JeHbIi; demanmoud — TMPO3pavyHbIil OJMBKO-
BO-3€JICHBI aHAPAAUT.

Yepma — Oenasi, TOJIyYeHUE YEPTHl 3aTPYJHEHO W3-3a BBICOKOU
TBEPAOCTHU.

breck — CTEKJISTHHBIM, WHOTAA aJMa3HbI (y JeMaHTOWAA), 4acTo
XKUPHBI, OCOOEHHO Ha U3JIOME.

Ilpospaunocms — MUHepaa OT MPO3PAYyHOro OO0 IMPOCBEUYMBAIOIIETO
1o Kparo.

Cnaiinocmb — HecoBeplIeHHasl.

H3zn0mM — PaKOBUCTHIN, 3aHO3UCTBIN, LIEPOXOBATHIIA.

Teepmocts — 6,5 — 7,5, XpynKuii.

ITnomnocms — 3,4 — 4,3 r/c™m’.

Thasnvle duaenocmuueckue npusnaku — XapakTepHass ¢opma Kpuc-
TaJUTOB, OJIECK, TBEPIOCTD.

Ilpoucxooxcoenue: 1. I'maBHBIM 00pa3zoM MeTamopduyeckoe, B pe-
3yJbTaTe MpPOLIECCOB pPETMOHAbHOTO MeTamopduima. Bcrpeuaercst B
KPUCTAJUTMYECKUX CJAaHIlaX, THeilcax, MUTMAaTUTaxX, SKJIOTUTAX, a TaK-
XK€ B MPOMYKTaX KOHTAKTOBOTO MeTamopdui3mMa — B ckapHax. 2. Heko-
TOpbIE TpaHaThl (MUPOIM) UMEIOT MarMaTuieckoe npoucxoxaeHue. OHU
BCTpeyYaroTcsl B TpyOKax B3pbiBa B KMMOEpPJIUTAX, a TaKXKe B MErMaTH-
Tax. 3. ['paHaThl MOTYT HaKaIJWBaThCs B pocchimsax. Berpeuatorest B Poc-
CUU BO MHOTHMX CKapHOBBIX MECTOPOXAEHUSIX Ha Ypaie, B 3abaiika-
Jnbe, MetTamopduueckux nopoaax Komabckoro mojyoctpoBa, B aaiMaso-
HOCHBIX TpyOKax SAKyTuu u T.n.

Ilpumenenue — TiIaBHBIM O0Opa3oM B IOBEJIMPHOM Jeje; Kak adpa-
3UBHBIE MAaTepUAIbl JJIST TTOJUPOBKU JPEBECUHBI TBEPIBIX MOPOI.

Ilenoueunbie cuymkaTsl (Mupokcenbl). K 1iemoyeyHbIM cuJinKaTtaM
OTHOCUTCSI Tpylia MWHEPAJIOB C OOIIMM HAa3BAHUEM — HUPOKCEHbI.
HaszBaHue 3Toli rpymnibl MUHEPAJIOB MPOU30IIIO OT TPEYECKOro pye —
OTOHb, Xenos — 4yXOi, T.e. «UyXIblii orHio». Kpucramibl MUupokceHa,
HalileHHbIe B J1aBe, TMEePBOHAYAIbHO OIIMOOYHO OBLIM TPUHSTHN 3a
YyXXEePOJHbIC BKIIOYEHMUSI.

ITo cocraBy mupokceHbl — 3To coeauHeHuss Ca, Mg, Fe, Mn,
vHorga Al ¢ paauKaJabHON I'PYIIION LIENOYEYHBIX CUJIMKATOB [Si206]4'.

54



B KPUCTAJIMYECKOU CTPYKType MUPOKCEHOB aHMOHHbIE LIeMOYEUHbIE
panuKajibl COEAMHSIOTCS MeXIy coboii kaTuoHaMu. JIJIsi MUMPOKCEHOB
XapaKTEepPHO LIMPOKOe U30MOPGHHOE 3aMelleHUe OJHUX DJIEMEHTOB ApY-
rMMU. B 3aBMCUMOCTM OT cOocCTaBa BBIACASIOT MUPOKCEHBI: 1) XKese30-
MarHe3uaibHble; 2) Kaiapluuenbie; 3) menouyHbie (Na, Zn). Cpeau
MUPOKCEHOB MOXHO BBIACIUTh HEMpPEpbIBHbIE W30MOPQHBIE DPSIbI:
sHcratuT Mg, [Si,0,] — runepcren (Mg, Fe), [Si,0,]; nmoncun CaMg
[Si,0,] — remen6eprutr CaFeNaFe[Si,0,]; arupun NaFe[Si,0,] — aB-
ur (Ca,Na)(Mg,Fe,Al)[(ALSi),0,]. MuHepanbl, cTporo orsevarouie
COCTaBY KakKoro-iaumbo KpaiiHero ujeHa, BCTPEUarTCs PEaKo.

ITo ¢opme BblAeIEHUS AJsI MUPOKCEHOB XapaKTepPHbI KOPOTKO-
cToji0uaTele M CTOJ0YAThle KPUCTALIbl, MHOTAA CUJIbHO BBITSIHYTbIE 10
WUTrOJIbYAThIX, IIECTOBAThie M CIYTAHOBOJOKHUCTBIE arperatbl. Tak Kak
CBSI3b BHYTPM pPaaMKaliOB CUJIbHEE, YeM MEXIy cjlaraeMbIMU UMM Lie-
MoYKaMu, TMHUPOKCEHbI 00JanaloT COBEPIIEHHOW U CpeiaHeil mpusma-
TUYECKOW CTAaHOCThIO, MPUYEM YIrOoJ MEXIy ABYMSI HampaBICHUSIMU
CIaHOCTU TIOYTH MPSIMOM.

ITupokceHbl 00pa3yloTcs Kak NMEepBUYHbIE MUHEpPaIbl U3 PaclliaBoOB
OCHOBHOTO COCTaBa W SIBJSIIOTCS TUMMMYHBIMU MUHEpajaMUu OCHOBHBIX
U YJIBTPAOCHOBHBIX MarMaTUYeCKMX MOPOJ, a Takxke HEKOTOPBIX MeTa-
MophHUUEeCKUX TMOPOA M KOHTaKTOBO-MeTamMopduuyeckux mnopod. Owxu
SIBJISIIOTCSI TJIABHBIMUM TTOPOI000OPA3YIONIMMU MUHEpPaTaMU JUTOCGhEpHI.
Hx mojist B cocTaBe 3¢MHOM KOpBI mocTuraet 6 — 8 %.

Juoncud CaMg[Si,0,]. HazBaHue cBs3aHO ¢ IBYyMsl Haubojee xa-
pPaKkTepHbIMU TUIIAMU TrabuTyca KPUCTAJJIOB, OT JaTMHCKOTO di — 1Ba
U TPEYEeCKOro opsis — mosiieHue. Yacto comepkuT u3oMopdHbie Mpu-
mecu Cr, Ti, V. Pa3HOBUOHOCTU: Oaiikarum — sSIPKO-3€JIEHbI, Mpo-
3payHbIil; 1asposum — 3eJeHbI U3-3a IPUMECU BaHaAUs; 204y0oil Ou-
oncud, nparoleHHasl mpo3padyHasi pa3HOBUIHOCTb — XpOM-OUONCUO —
M3YMpYIHO-3eNeHbli, comepxuT 10 3 % Cr,0,.

Dopma ebideseHuss — KPUCTAILIBI IPU3MATUYECKOTO rabuTyca, MHoraa
KpyIHbIe W XOpolIo 0oO0pa3oBaHHbIe, pexe TabnauTyarbie. CriolIHbIe
3epHUCTbIE MAacCChl U pPaauajbHO-JIYUYUCThIE arperarbl.

Ilgem — cepblil, 3eJeHBI pa3HbIX OTTEHKOB, YacTO B TOHax "3a-

LIATHOIO" LIBETA.

Yepma — Oenasi, cierka 3ejJeHOBaTasl.

breck — CTEKJISTHHBIN.

IIpospaunocms — KpUCTal OT TPOCBEYMBAIONIETO MO KParo J0 Mpo-
3pavyHOro (XpoM-IMOIICHUIA).

CnaiiHocmb — CpeIHss Io Ipu3Me mnon yriom 87 u 93°.

Hza0m — CTyMNEeHYATHIN 10 HEPOBHOTO.

Teepdocmb — 5,5 — 6, XpyIKUIA.

ITnomnocms — 3.3 r/cM’.

Thasubie duacnocmuueckue npusHaKu — CBETJI0-3eJIeHbIH LIBET, (popmMa
BbIIEJIEHUSI B BUIE XOPOILIO C(hOPMUPOBAHHBIX KOPOTKO-MpU3MaTUye-
CKUX KPUCTAJJIOB, CMalHOCTD.

55



Ilpoucxoocoenue. 1. MarmaTudeckoe, B YJABTPAOCHOBHBIX U OCHOB-
HBIX MMOpoaax, B Kumoepautax. 2. KoHTakToBO-MeTamopduueckoe, B
cKapHax B accoUMallMyd C 3MUIO0TOM, TpaHaTamu, amdubosaMu, cio-
Jo¥i. B MOBEpPXHOCTHBIX YCIOBUSIX OTHOCUTEILHO ycToiunB. PacnpocTpa-
HEH IOBOJIBHO 1MpoKo B [lpubalikanee, Axytuu, [Ipumopse, Ha Ypa-
ne u CesepHoM KaBkaze. OmHUM M3 caMbIX U3BECTHBIX pa3padaThiBae-
MbIX MecTopoxkaeHuil B Poccuu sasisiercs CnoasaHka B Ilpubaiikanbe.

Ilpumenenue — B IOBEIIUPHOM JIEJIE.

Aseum (Ca, Na)(Mg, Fe, AD[(Al, Si),0]. Ha3pan ot rpedeckoro
auge — OJIeCK, 3a CWJIbHBINA CTEKJISTHHBIN OJ€CK Ha MJIOCKOCTSIX Craii-
HocTu. CocTaB MUHepasa CI0XeH U HerocTosiHeH. ConepXuT u3oMop-
¢Hbie npuMecu Ti, Cr, Mn, Al u ap. PasznuyaroT pa3HOBUIHOCTU:
duananae — JVCTOBATbIA aBTUT U Oazasvmuueckuil ageum — 4YEPHOTO
1[BeTa U3-3a BBICOKOTO coaepxaHust Ti u Mn.

Dopma eébidenenuss — KOPOTKOCTOJIOUATBIE, TOJICTOCTON0UAThIE KPU-
CTaJIIbl, MHOTAA UroJibuyaTeie. Yacto oOpasyer BKpanaeHHUKU B 3D Py-
3UBHBIX Mopojax. MHoraa ciaraet CrjioliHble 3epHUCTbIe Macchl. Mo-
XeT 00pa30BbIBaTh IJIOTHBIE PaaualbHO-TYYUCTbIE U KPYMHO-IIECTO-
BaTble arperarsbl.

Ileem — 4epHBIil, pexxe TEeMHO-3€JICHbI, OYpbIii.

Yepma — cBeTnasl, cepoBaro-3ejeHas. [lojJydeHue yepThl 3aTpy-
HEHO M3-3a BBICOKOI TBEPAOCTH.

baeck — CTEKJISTHHBIN.

IIpo3paunocms — HeNpO3pauyHbIf, MHOTIA MPOCBEYMBAIOIINIA MO TOH-
KOMY Kpalo MUHepall.

Cnaiinocms — cpelHsis 1o mpusmMe nox yrjaamu 87 m 93°.

Hza0m — cTyneHYaTO-HEPOBHbBIN 10 PaKOBUCTOTO.

Teepdocmb — 5 — 6, XpyIKUIA.

ITnomnocms — 3,3 — 3,5 r/cm’.

Thasnvie duaenocmuueckue npusHakuy — J€TKO IMATHOCTUPYETCS B
BUZIe OTIENbHBIX KPUCTAJIOB IO IBETY, (popMe M cHaiiHOCTH, C Xa-
pakTepHbIMU JJ1s1 MMPOKCEHOB yrjaMu. B arperarax auarHocTvka 3a-
TpyIdHEHa.

Ilpoucxoxncdenue. 1. MarmaTuueckoe, TUIIMYHBIA MUHEpal OCHOB-
HBIX UHTPY3UBHBIX U 3G PYy3uBHBIX Iopoa. 2. KoHTakToBO-MeTaMophu-
yeckoe, B ckapHax. [loponbl, coaepxallue aBrUT, OOHApyKeHbl Ha
MOBEPXHOCTU JIyHBI.

Ilpumenenue — TMPaAKTUUYECKOTO 3HAUYEHUS] HE MMEET, HO SIBJISETCS
BaXXHBIM MOPOI000PA3YIOIIMM MUHEPAJIOM.

JleHTOYHbIE CWJIMKATBHI M amoMocwymKaTel (amduodoasr). HazBaHue
MPOU3OLIIO OT Ipevyeckoro amfibolos — NBYCMBICJIEHHBIN, HESICHBIM —
MU3-3a CJOXHOTO MEepeMEHHOTO COCTaBa M M3-3a CXOXECTU C JPYTUMU
TEMHOIBETHBIMUA MUHEpPajaMU, OCOOEHHO ¢ MUpoOKceHamMu. AMbuodo-
JIBl OTHOCSITCSI K IEHTOYHBIM CHJIMKATaM C MOXOXUM, HO 0ojiee CIOX-
HbIM, 4em Yy MUPOKCEHOB, cocTaBoM. O6uias dopmyia paaukana am-
dbubonos — [Si,0,,]*, uau 6onee Touno — [Si,0,,], (OH),". Caso-
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EHHbIe 1IEMOYKM paavKalloB CBSI3aHbl MeXIy CO0Oil KaTUOHAMU Me-
tayuioB: Fe, Mg, Ca, Al, Na, pexe Mn, K, Li, Ti. AM¢pudoasl cogep-
kar annoHbl (OH)". It MHOTMX XapakTepeH nzomopdusm tumna (OH)",
Takke MoryT coaepxatb F- u C1'. st ampub010B XapakTepeH Inpo-
KUt 130MOP(HU3M 3J1€MEHTOB KATUOHHOM TI'PYTIIIbI.

Kpucrannsl amdu6010B MMEIOT BBITSIHYTBIN BILIOTh 10 MTOJbYaTO-
ro obJuK ¢ TceBAOreKcaroHajabHOl (GOpMOIl MOMepeyHOro ceyeHwusl.
Pexxe BcTpeuaroTcsi KOPOTKOCTOJIOUATble KpUCTaJIbl. LIBET TEeMHBII,
TEMHO-3€JIEHbII 0 YepHOTO. AM(PUO0IBI 0071aJaI0T COBEPILICHHON CTaii-
HOCTBIO TTO MpU3Me MOoA YTioM 124 u 56°. Yron cnaifHOCTH SIBIISICTCSI
[JIaBHBIM JUArHOCTUYECKMM TPU3HAKOM, TO3BOJSIONIMM OTJIUYUTH
aM@uOOJbl OT APYTUX CXOXUX MUHEPAJOB.

ITo npoucxoxaeHno am@puOOIBl Yallle MarMaTU4eCcKue U METaMOp-
(uyeckre u SABASIOTCS TJIaBHBIMU TOPON0O0OOpa3yOIIUMKU MUHeEpaia-
MU 3THX KJIACCOB.

o ampub0JIOB B cOCTaBe 36MHOM KOpbI gocturaet 8 %. OmHako
MpakTU4eckoe 3HaueHue WX HeBeJuko. OHU HaxoAsT MpUMEHEHUe,
[JIaBHBIM 00pa3oM, Kak Xapo-, KUCJIOTHO- M IeJOYeyMOpHbIE MaTe-
puansl. HekoTopsle UX pa3HOBUAHOCTU (HE(GPUT) UCIOJIb3YIOT B KaM-
HEpPE3HOM JIeJie.

Poeosaa oomanka (Ca, Na),(Mg, Fe)(Al, Fe)[(Al, Si) 0, ]1(OH),.
Hazpanue nipoucxoaut oT Hemeukoro Horn — por u Blend— obmaHKa.
XUMHUYECKUN COCTaB CAOXHBINA U HEMOCTOSIHHBIN. XapaKTepHO BbICO-
KOe cofiepKaHWe Kalbliusl, INUPOKUH n3oMopbhusm MetaaioB. MHoroa
comepxut npumecs Cr'’, Ti'", F, Cl', O”. PasHoBuaHoOCTU: 6a3aib-
muyeckas poeogas odmarnka — Oyporo WM YepHOTO lIBeTa U3-3a BbICO-
KOIo colepxkaHUs Kejie3a M TUTaHa (10 3 %); ypaaum — BTOpPUYHAS
poroBasi oOMaHKa, oOpa3sylolasicsl B pe3yJibTaTe Mpeodpa3oBaHUs MU-
POKCEHOB TOJ BO3[AEHCTBMEM TMIPOTEPMAabHBIX PACTBOPOB.

Dopma ebidenenuss — KPUCTAILIBI IPU3MATUUECKOTO, CTOJI0YATOTO,
pexke nzomMerpruuyeckoro oonuka. CrulomHble MacChl KPYITHO- 1 MEJIKO-
3epHUCTBIE, CJIOXEHHbIE YAJIUHEHHBIMUA 3epHAMU.

Ilgem — TeMHO-3eJeHbIii 1O YEepHOro, MHOIIA CEepoBaThlii M3-3a
BTOPMYHOTO Pa3BUTUsI MUHEpaja — XJOpUTA.

ILlgem uepmobi — 3eNeHbIN pa3HbIX OTTEHKOB.

baeck — CTEKJISTHHBIM, WHOTAA MOJyMETAJULIMYECKUA.

Ilpo3paunocms — HeNmpo3pauyHbIil MUHEpa, UHOTJAA MPOCBEYMBAET
B TOHKOM CKOJI€E.

Cnaiinocms — CcoOBepIlIieHHasT, TION yrmaMu 56 m 124°.

Hza0m — cTyneH4YaTO-HEPOBHBIM, 1IEPOXOBATHIA.

Teepdocms — 5,5 — 6, xpynkuii. [1pu fuarHoCcTUKe TBEPAOCTh MHOT-
Jla KaXeTcsl MeHbllleil U3-3a pa3BUTUSI XJIOPUTA.

ITnomuocms — 3,0 — 3,5r/c™m’.

Thasnvie duaenocmuueckue npusnaku — GdopMa KpUCTAIOB, IIBET,
CIMaifHOCTb C XapaKTepHbIMU sl aMbub010B yriamu. OT APYyrux am-
(unb0I0B HAZEKHO OTAMYAETCS TOJBKO MO ONTUYECKHUM CBONCTBAM.
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Ilpoucxoxncdenue — MarmaTrueckoe, MeTamopdurueckoe, a TakxKe B
cKapHax.

ITlpumenenue — BaXXHBI MOPOAOOOPA3YIOIIMI MUHEpAT.

Croncrbie CWIMKATHI M AMIOMOCHWIMKATbl. K CJIOMCTBIM cuiMKaTtam
OTHOCSITCSI MUHEpaJibl, B CTPYKType KOTOPbIX KPEMHEKHUCIOPOAHbIE
TeTpas3Apbl 00pa3ylOT ABYXCIOWHbIE (KAOJUHUT, CepHeHmuH), mpex-
caoliHble (TaNbK) WU YEThIPEXCIOWHBIE (XJIOPUTHI) MakeTbl. OHU cO-
nepXaT TMAPOKCUJIbHBIE TPYIINbI, J00aBOYHbIE aHUOHBI U Bomy. Kosu-
YeCTBO BOJAbI MEXAY MaKeTaMy MOXET U3MEHSThCS B LIUPOKUX Tpeje-
Jlax, ¢ 4YeM CBsI3aHa CITOCOOHOCTb HEKOTOPBIX CJIOUCTBHIX CUJIMKATOB
pa30yxaTb B BOJE.

1151 CIOUCTBIX CUJIMKATOB XapaKTepHbl HIMPOKUE U30MOP(HbBIC 3a-
MenieHus Sit" Ha Al“; M30BITOYHBIE OTpULIATEIbHbIE 3apsiIbl KOMIIEH-
cupylotcs npu 3tom moHamu Ca’’, Na', K', pacmnonaraommmucs
BMeECTe C MOJIEKYJlaMy BOAbI MEXIy MakeTamu. [JIaBHbIMU KaTMOHaMU
CJIOMCTBIX CUIUKATOB siBisgoTcs Mg, Al, Fe, Ca, Ni, a takxke K, Na u
Li. O0wmuii pagrkan CIOUCTBIX CUJIIMKATOB MOXKET OBbITh BhIpaXeH (op-
mynoit [Si,0,,]°" wim [(Si,Al),0,,.

M3-3a clIoUCTOl CTPYKTYpHI IS 9TUX MUHEPAJIOB XapaKTepHbI Ta0-
JINTYaThle KPUCTAJLIbl, YellyiiuaTble arperatbl, WHOTAA CKPBITOKPUC-
Tasnuyeckue. CaoucTble CUJIMKAThl, OCOOEHHO B MEJIKOYEHIyiuaThIX
arperarax, TpyJHO OTJIMYAIOTCS OAHU OT Apyrux. st 3Tux MuHepaioB
XapakTepHa COBeplleHHasi U BeCcbMa COBeplIeHHasl cnaliHOCTb. TBep-
JIOCTb MX, KaK MpaBUJIO, HEBBICOKA.

OcHOBHasi Macca CJIOUCTBhIX CUJIMKATOB SIBJISIETCS] MMPOIYKTaMU TUI-
poju3a OCTPOBHBIX, ILIEMOYEYHBIX, JEHTOUYHBIX, a TakKXe KapKaCHBIX
CUJIMKATOB. DTO MHUHEpaibl TUIPOTEPMATIbHO-U3MEHEHHBIX MOPOA U
MOBEPXHOCTHBIX TpolieccoB. OHM BO3HUKAIOT TakKXe B KOHTAKTOBO-
MeTaMop¢UUYEeCKUX mpoleccax (CKapHbl) U MeTaMOp(GUUYECKUX MPO-
1eccax (ciaHIbl, THEUCHI).

Cepnenmun Mg Si,0,1(OH,) (3meesux). HazBaHue OT TaTUHCKO-
To Serpentinus — 3MEWHBI, U3-3a [JIAJKON MOBEPXHOCTHU, CBOEOOpPa3-
HOTO HAMHUCMO-NOA0CHAMO20 PUCYHKA Aepe2amos, 3e1eH08amoz0 yge-
ma ¥ WeJKOBUCTOTO Ojiecka. Pa3HOBUAHOCTU: Xpuzomua-acbecm — BO-
JIOKHUCTBI CepneHTUH; aHmueopum (IO MECTy HAXOAKU B AHTUTIO-
puo, Utanusi) — nucTOBaThIN, YeUIyl4yaThlii CEpNEHTUH; O6acmum —
nceBnoMopdo3bl CEprieHTUHA 10 TUPOKCEHY; pegduHckum W eapHue-
pum — OJIENHO-TOMYOble CKPBITOKPUCTAUIMYECKUE CMECH CEpTIEHTUHA
C Opyeumu muHeparamu,; ogpum, cepnogpum, 64a20p00HbLI CepneHmuHr —
TUIOTHBIN, TPOCBEYMBAIOUINI MO KpasiM CEPIIEHTUH C BOCKOBBIM OJiec-
KOM, UCIIOJIb3YyEMBIA B KaMHEPE3HOM JIeJie.

®opma BbIIENCHUST — TIJIOTHBIE CKPBHITOKPHCTATKUYECKUE MAacChl UIN
BOJIOKHMCTBIE arperatbl. AHTUTOPUT O0Opa3yeT uelllyiiuaTble arperarsbl.

I[gem — TeMHO-3eJIeHbI!, XENTO-3eJIeHbli, 3alIMTHOTO 11BeTa. Ar-
peratbl 4acTo MMEIOT T0J0CYaTyI0 WM MSATHUCTYIO OKPACKY.

Ileem uepmbr — OeJbIA.
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breck — BOCKOBOI, XXMPHBI, MHOIJA CTEKJISHHBIA. Y acbecta —
LLIEJIKOBUCTBIA.

Ilpospaunocms — HeNpoO3pavyHblii MUHEpas, MPOCBEUYMBAIOIIUI MO
TOHKOMY Kpalo.

Cnaiinocmb — BecbMa COBEpIIEeHHas.

Hzpom — 3aHO3UCTBHINA, B CKPHITOKPUCTANIMYECKUX arperarax pa-
KOBUCTBIH.

Teepdocms — 2,5 — 3, y anturopura — 3,5.

Ilnomnocms — 2,5 — 2,7 t/cMm’.

ThasHbie duaeHocmuyeckue npusHaku — 1BET, CIIAfHOCTb, TBEPAOCTb.

Ilpoucxoxcoenue — TiIaBHBIM 00pa3oM B pe3yJjibTaTe TUAPOTEPMasib-
HOTO U3MEHEHMSI OJMBUMHA U MUPOKCEHOB, MOXeT 00pa3oBbIBATHCS B
Kopax BbIBETpMBaHUS YIbTPAOCHOBHBIX Mopoa. B Poccuu kpymnHbie me-
CTOPOXJEHUSI U3BECTHBHI Ha Ypane u B Cubupu.

Ilpumenenue — oas npouseoocmaa Hcapo- U KUCA0MOYNOPHbIX MaTe -
pYajoB; KakK MOIEJOYHbIA KaMeHb.

Kaoaunum  Al[Si,0,]1(OH),, Ha3BaHue NPOMCXOAMT OT KMTaiic-
koro Kay-JIuHr — BbIcOKasi ropa, Ha3BaHWe ropHoro paiioHa B Ku-
Tae, rae J0ObIBAJICS KAOJUWH ISl U3TOTOBJICHUS 3HAMEHUTOIro KuTaiic-
koro (apdopa. CkomnaeHNs KaoJrMHa HOCIT Ha3BaHUE KAOJMHUTA, WU
KaOJIMHOBBIX TJIUH.

Dopma ebideseHUss — KPUCTAIbl B BUAE TOHKUX ILIECTUYTOJb-
HBIX, XOPOULIO 00pa30BaHHBIX TabJIWUYEK, OYeHb MeJIKHUe — | MKM M
MeJbye. ArperaTbl — IUJIOTHBIE W PbIXJIble, TOHKOUEIIyiiuaThle 3eMIUC-
TbI€ MaccChl.

Ileéem — Oenblil, TpsA3HO-OEJBII, XEITOBATbIM, 3€J€HOBATHIM, IO-
JIy0OBaThlii, KPaCHOBAaThIii — B 3aBUCUMOCTU OT MpPUMECEN.

ILlgem uepmvr — OENBIA.

baeck arperaToB — MaTOBBI WMJIM TYCKJbI, OTHEIbHBIX YellyeK —
MepJaMyTPOBBIA.

Ilpospaunocms — Hempo3pauHblii MUHepasd B arperatax. OTaejbHbIe
YENIyIUKK MOTYT ObITh MPO3PAYHbBIMMU.

Cnaiinocmb — BecbMa coBepllieHHasi. biiarogapsi BecbMa COBEpILICH-
HOI CMallHOCTU U HH3KOH meepodocmu HEeMHO20 JCUPHBLU HA OUWYNb.

Hzaom arperata — pPakOBMCTBIN, 3€MJIMCTBIM.

Teepdocms — 1; nerko Lapamnaercsi HOTTeM.

Ilhomnocms — 2,6 T/cM’.

Ocobble ceolicméa — pa3MOKaeT B BOJAe, TMIPOCKOIIMYEH. B cyxom
COCTOSIHUMW TIPWJIMIIAET K SI3BIKY.

Thasnble duaeHocmuueckue npusHaku — CBeTJasg OKpackKa, KUPHBII
Ha OUIyINb, HU3Kas TBEpJAOCTh, pa3MOKaeT B BOJE.

Ilpoucxoxcoenue — sK3oreHHoe. OOpasyeTcs IJIaBHbBIM 00pa3oM 3a
CYET Pa3JIOKEHUS TOJIEBBIX IIMATOB, CIIOA U APYIMX aTIOMOCUJIMKATOB.
SBasieTcs TMMMYHBIM MUHEpaJIOM KOp BbiBeTpuBaHus. B Poccuu mec-
TOPOXAEHUsI KaoJuHa U3BECTHHI B JIeHMHIpaackoii obysactu, Ha Ypa-
ne (Tpouuko-baitHoBckoe), B BoctouHoit Cubupu.
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Ilpumenenue — xak coipbe Wis1 (papdOpoOBOi MPOMBIIIJIEHHOCTA U
CTPOUTENBCTBA; KaK HAMOJHUTEIb IPU MTPOU3BOJICTBE OymMaru; Kak CBsI-
3y MaTepuaa B Kpackax, jlakaX U T.ld.; B KOCMETUYECKOU U MbI-
JIOBApEHHOU MPOMBIIIIEHHOCTHU.

Taavx Mg, [Si,0,1(OH), (cmeamum, jxcuposuk, maibKoeuli Ka-
MeHb, 20puieHHbLIL, WM MbLIbHBLIE, Kamens). HazBaHue nuMeeT apabcKoe
MPOUCXOXAEHUE, OT apabckoro falg. OOBIYHO COAEPXKUT MPUMECH Xe-
Jie3a, WHOTIa Xpoma.

Dopma evidesenus — KpUCTaLIbl IO (GOpMe IIECTUYTOJIbHbIE Tab-
JIUYKWA W JIUCTOYKM, velnryiiku. OOpasyeT JuCTOBaThle, YellyiyaTbie
TUIOTHBIE arperatbl (CTEaTUT, TOPILICYHBI KaMEHb).

Ileem — Oenblil, XXeNTOBAThIA, 3€JI€HOBATHII, Cephlil, ToJydoBaTO-
3€JICHOBATbIN.

Yepma — Genasl.

baeck — 1IENKOBUCTBIN, XUPHBINA, MEpIaMyTPOBBINA, 10 CTEKJISIH-
HOTO.

Ilpo3paunocms — HENMPO3pauyHbBINA, MPOCBEUYNBAIOIINN MO KParO0 MU-
Hepasl. ToOHKWE TMCTOYKY MTPO3pavyHbIE.

Chaiinocms — BecbMa coBepllieHHasi. biarogapsi BecbMa COBepIlIeH-
HOUW CIaHOCTU U HU3KOW TBEPHOCTU XUPHBIK HA OILYMb.

H310m arperaToB — 3aHO3UCTHINA, HEPOBHBINA. B OTHENBHBIX KpPYyII-
HBIX KpUCTAJJIaX U3JIOM IO CIMAaWHOCTU POBHBIN, raagkuil. Yemryiku
TaJlbka TUOKHWE, HO HE yIpyrue.

Teepdocmv — 1; nerko 1aparaercsi HOITeM.

ITnomunocms — 2,6 — 2.8 r/cm’.

Ocobule ceolicméa — XUPHBII Ha OILIYIb.

Thasnvie duaenocmuueckue npuznaku — 1BET, HU3Kasi TBEPAOCTb,
JKUPHBIA Ha OLILYMb.

Ilpoucxoxncdenue — B TIpoliecce TMAPOTEPMaATbHOTO 3aMelleHus: 60-
raTbIX MarHueM YJbTPAOCHOBHBIX MOPOJ, a TaK¥kKEe HEKOTOPBIX OCAAOY-
HbIX opo. Berpevaercst B MeTamopduueckux nopoaax (cnanuax). Kpym-
Hble MecTopoxaeHusi B Poccuu Ha VYpane (IllabpoBckoe u np.) u B
Bocrounom CasiHe (OHOTCKOE).

Ilpumenenue — BaxXHeNIIee ChIPhE TSI TPOU3BOJICTBA KEPAMUKU; B
MeduyuHe (NPUCLINKU, NACMbL); 6 KocMemuke (nyopsl, nomada, 2pum);
B OyMaxXHOU, TEeKCTWJIbHOW, PE3UHOBOW MPOMBINLIEHHOCTU. [Ipume-
HSIETCS IS U3TOTOBJIEHUSI OTHE- W CBETOYCTOUYMBBIX KPACOK.

Myckosum  KAL[AISi,O,|(OH,F),, Ha3aHue NMpou3oILIO0 OT UTa-
nbssHCKOro Muska — MockBa. KpymHble TMCTbl MyCKOBUTA, BIBO3UB-
muecsd u3 MocKoBUM, Ha3bIBATUCh MyCKOBUTOM. Mekovenryiiuarsiid
MYCKOBUT Ha3bIBAIOT cepuyumom. XpoMcoaepxKalilas SipKo-3eJieHast pas-
HOBUJHOCTh MYCKOBUTa — @hyKcum.

Dopma svidenenus — NaaCTUHYATHIE KPUCTAUIBI YaCTO IIECTUYTOJb-
HOTO CeYEeHUsI, KOPOTKOCToN0UaThie. JINCTOBAaTO-3epHUCTHIEC YelTyilua-
ThI€ arperaTtbhl, MHOTrAA cKopJjiyroBatble. CepulIUT oOpa3yeT MIOTHBIE
CTUJTOIIIHBIE MACCHI.
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Ilsem — oOT GECIIBETHOrO 10 CEpPOBATOTr0, CBETIO-XKEJITOTO, CBETJIO-
KOPUYHEBOTO U 3€JI€HOBATOTO.

Ileem uepmbr — OEIBIN.

breck — crexnssHHbBINA. Ha mimockocTsax cnailHOCTU WHOTAA mepia-
MYTPOBBII. Y cepUlIUTa IIETKOBUCTHIN.

Ilpo3paunocms — MpO3pavyHbIi, NONXYNPO3payHblil MuHepan. Cepu-
LIUT MTPOCBEYMBAET 10 TOHKOMY Kpalo.

Chaiinocms — BeCbMa COBEpIIIEHHAs! B ONTHOM HalpaBJeHUM.

H310m — 1O CTIATHOCTU POBHBIN, CTyneHYaThIiA. JIucTouku rubkue
U yTIpyTHeE.

Teepdocmb — 2 — 2.5; apanaeTcsi HOITEM.

ITnomuocms — 2,8 — 3,1 t/cM’.

Thasnble duaenocmuueckue npusHaku — Ghopma BbIIAEICHUs, BeCbMa
COBEpIlIeHHAasi CallHOCTh, HU3Kasl TBEPAOCTb.

Ilpoucxoxncdenue. 1. Marmatuueckoe, B KUCJbIX MOPOIAX, MerMaTu-
Tax. MyCKOBUT — TUIHWYHBIA MUHepan rpeii3eHoB. 2. ['maporepmalb-
HOE, 0OCOOEHHO XapaKTepHoe IS 00pa3oBaHus cepuiura. 3. Metamop-
¢uyeckoe, B ciaHlax. KpymHbie MecTOpoxXaeHus: MyckoBuTa B Poc-
cuM n3BecTHbl B UpKyTCcKoil oOnactu B OacceiiHax pek Mawma u Yys, B
Kapemuu, nHa Kosbckom monyoctpoBe, B Boctounom CasiHe (bupio-
CHHCKO®).

Ilpumenenue — B DIIEKTPONPOMBILIIJIEHHOCTU, PAAUOTEXHUKE, TTPU-
OOpOCTPOEHUN, TJE WMCIMOJb3YIOTCS AUINEKTPUYECKHUE CBOUCTBA MYC-
KOBUTA; KaK XapOoyIMOpHbI MaTtepuai; Ijsi MPOU3BOACTBA CMa30YHBIX
MaTepuaioB, JOILIEHOWH OyMaru U aBTOMOOUJIbHBIX IMWH. B reonoruyec-
KOl Hayke MpPUMEHSIETCS IS OMpeaesieHUs] aOCOTIOTHOrO BO3pacTa
KaJIMiA-aproHOBbIM U pyOuIuii-cTpoHUMEBbIM MeTogamu. Ha Pycu kpyn-
HbIE TIPO3PAYHbIE TUCTHl MYCKOBUTA U3IaBHA UCTOJIb30BATUCH IS 3a-
CTEKJIEHUSI OKOH.

buomum K(Mg, Fe),[AlISi,O,)(OH, CI, F),. Ha3BaH B 4yecTb HpaH-
1y3ckoro MmuHepasiora u ¢pusuka H. b. buo. Xumudeckuii coctas Bechb-
Ma U3MEHYMB, COAEPKUT MHOToUnCIeHHbIe TpuMecu: Ti, Na, Li, Mn,
Ba, Sr, Cs. PazHOBUOHOCTU: MepokceH — OEIHBINA Xeae30M; cudepo-
¢urrum — BecbMma OOraThlil XXejie30M; senudomesar YEpHOTO 1IBETa,
Oe3marHueBbiii. OCBETJICHHBI OMOTUT OPOH30BOroO lLIBETa MHOIJA Ha-
3bIBAIOT KOILTAYbUM 30JI0TOM — Oay3apum. Cpenu CIol 3TO caMblii pac-
MpocTpaHeHHbI MuHepai. CiaraeT 2,5 —3 % 3eMHOI KOpHI.

Dopma evideseHus — KPUCTAJLIBI CTOJIOUATOM (pOPMBI, MIaCTUHYA-
Tble, B CEUCHUU IIECTUYTOJIbHbIE. ATperarbl IUIOTHBIE, JIMCTOBATHIE,
yelnyinyarbie.

Ilsem — TeMHBIl, YEPHBI, B 3aBUCUMOCTU OT COCTAaBa MOXET OBITh
kpacHoBaTo-6ypbiM (Ti), 3eneHoBato-yepHbiM (Fe’") u yepHbiM (Fe’ +
+ Fe™).

Ileem uepmor — GENbIN.

baeck — CTEKJISIHHBIN, METAJUIOBUIHBIN, MEPJIaMyTPOBBIN Ha MJIOC-
KOCTSIX CITAafHOCTH.
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Ilpospaunocms — TIpO3pavyHbIA M MOJYNPO3PauyHbIi B TOHKMX TLac-
TUHaX MMHepaJl, TPOCBEUMBAIOIIMII IO Kpaw B arperarax.

Cnaiinocmb — BecbMa COBEpIlIIEHHAs] B OHOM HampaBJCHUU.

H310m — POBHBIN MO CMIAMHOCTU WJIM CTyNeHYaThIi. JIMCTOUKU TUb-
Kue, YIpyrue.

Teepdocmb — 2,5 — 3.

ITnomnocms — 3 — 3,1 r/c™m’.

Tnhasnbie OduaeHocmuueckue npuzHaku — GdopMa BbIIEJIEHUsS, I1IBET,
OJiecKk, BecbMa COBEplIEHHAasl CMalHOCTh, HU3Kas TBEPAOCTb.

IIpoucxoxucoenue. 1. Marmatudeckoe. IIInpoko paclpocTpaHeH B Ipa-
HUTAaX W TPAHUTHBIX U LIEJOYHBIX MerMarurax. 2. Metamopduueckoe.
Cnaraer pa3Jv4Hble CAaHIIbl, THEHCHI, POrOBUKM.

Ilpumenenue — 10 W3BJIEYEHUST PYOUIMST U LE3US.

Twaykonum K(Fe, Al, Mg),[(4l, Si),0,](OH),-nH,0. Haspanue
MPOU3OILIO OT Tpeueckoro glaukos — cBeTa0-3eeHblid. [lpencraBu-
TeJdb CEMeMCcTBa TUIPOCIION.

Dopma evideneHuss — OUYEHb PEAKO MeEJKUE yellyiuaTble KpUCTai-
JIbl, yallle 3epHa HenmpaBWIbHON dopMbl. OObIYEH B IIMHUCTBIX U MeC-
YAaHUCTBIX TOPOJaX, MOXET cjaraThb IJayKOHUTOBBIE TECKU WIM I1ie-
MEHT B IecuaHuKax, oOpa3yeT 3eMJMCTble arperatbl, MHOIJA cjaraer
MEJIKUE OOJIUTHI.

Ilgem — 3ejieHbINl Pa3HBIX OTTEHKOB: OT MaJlaxMTOBO-3€JIEHOIO 10
3eJIeHOBaTO-0yporo.

Ileem uepmvl — 3eJECHBINA.

baeck — MaTOBBINA.

Ilpospaunocms — HeNpo3pavyHbIii MUHEpaJ.

Chaiinocmb — BeCbMa COBEpIIEHHAs!, MaKpPOCKOMMYECKU He HabJ0-
JlaeTcsl B CUAJy MaJIOTO pa3Mepa KpUCTaJLIOB.

Hzaom B arperate — 3epHUCTBIA, 3eMIUCTBIN.

Teepdocmb — 2 — 3, XpyIKHIA.

ITnomuocms — 2,2 — 2.8 r/cMm’.

Tnasnbie duaeHocmuueckue npusHaku — GopMa HaXOXIEHUS, LIBET,
HEBBICOKAsl TBEPAOCTb, ACCOLIMALIMS C OCAJOYHBIMU TMOPOAAMU.

IIpoucxoncoenue — ocamouHoe. O6pasyeTcs B IPUOPEKHOI 30HE MO-
peit U oKeaHOB, SBJSETCS MHAMKATOPOM TJIYOMHHOCTU 0CaaKkoo0pa3o-
BaHus. KpymHble MecTOpoXIeHUs1 M3BeCTHbI Ha Ypaie, B Kypckoii,
Opnosckoit 1 KupoBckoii obiactsx.

ITlpumenenue — 1Jis1 U3TOTOBJIEHUS 3€JIEHOW MUHEpPaJbHONW KpacKHu,
(UABTPOB MJIST BOABI; KaK KaqlWHOE ymoOpeHWUe.

Xaopumbt IpeCTaBIASIOT COOOU CEMENCTBO CXOXUX CIIOUCTBHIX BOJ-
HBIX aJTIOMOCWJIMKATOB CO CJIOXHBIM cocTaBoM. HasBaHue mpoucxoauT
om Tpevyeckoro chloros — 3eleHbIil, UTO CBSI3aHO C 3eJIEeHO OKpacKoit
9TUX MUHEpaloB. B XxMMuyeckoM cocTaBe HaOJIIOJAIOTCS 3HAYUTEIbHbBIE
konebaHust B comepxaHun Mg, Fe, Al, a Takke KPEMHEKUCIOTHI U
BoIbl. B 11€10M X cocTaB MOXET ObITh BhIpaXKeH U30MOPMHBIM PSIIOM OT
(Mg, Al)[Si,AlO,,](OH), no (Fe,”"Mg, Fe'", Al)[Si,ALLO,,](OH, 0),.
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MuHepanbl 3TOTO ceMelcTBa MOTYT cofepxaTb Takxke mnpumecu Ca,
Mn, Cr, Niu ap.

Dopma ebideneHus — KPUCTAUIbI yallle BCEro TabJMT4yaTOM, ruiac-
TUHYATON, pexe poMOuueckoir Gopm. Arperarbl MeJKO- U CKPBITO-
KpUCTAUTMIECKUE, YelTyiHuaThle, TUCTOBAThIE, 3EMJIUCThIC, OOJUTOBBIC.

I[gem — 3eyeHBIiA, XKENTOBATO-3€JICHBI, CHHEBATO-3€JIEHbII 1O Yep-
HOTO (KeJe3UCThble Pa3HOBUAHOCTU — wWamo3um WU MHpuHeum) U po-
30BO-(hMOJIETOBOTO (XpoMconepxkaliue pa3HOBUIHOCTU — Kouybeum W
Kummepum,).

Ilgem uepmsi — cepo-3€JeHbIN, 3eJIeHOBaTO-0eblil, roxydboBato-
3€JIEHBINA.

baeck — WETKOBUCTBIN, XUPHBIA O CTEKISIHHOTO W TEpIaMyTpo-
BOIO Ha TJIOCKOCTSX CTAaiiHOCTH.

Ilpospaunocms — Henpo3payHble UM MPOCBEYMBAIOIINE MO TOHKO-
My Kpalo MUHepajbl, MUHOTJa MOTYT BCTpeYyaThCs MpO3pavyHble KpUC-
TaJIIbL

Chaiinocmb — BecbMa COBEpILIEHHas.

Hza0m B arperatax — HEpPOBHbIN, CTYNEHYAThIN, 3aHO3UCTHIN. JIuc-
TOUYKA TMOKUE, HO XPYMKMUE.

Teepdocmby — 2 — 2,5; 1apanaeTcsi HOITEM.

ITnomuocms — 2,6 — 2,9 r/c™m’.

Thasnbie duaenocmuyeckue npusHaku — Gopma HaXOXIEHUS, 1BET,
BecbMa COBepIlIeHHasl CMaiHOCTh, HU3Kasl TBEPAOCTb.

Tlpoucxoxcoenue. 1. Metamopduueckoe. BXxomuT B cocTtaB cllaHlEB U
JIPYyTUX XJIOpUAacoaepXalux nopoa. 2. I'maporepmanbHoe. PasBuBaetcs
MO TEMHOLIBETHBIM MMHepajaM, NMUpoKceHaMm, amdubdoaaMm, ocobeH-
HO IO pOroBOil oOMaHKe, OMOTUTY (mpolecc xjaoputuszanuu). Moryrt
00pa3oBbIBaThCSl B CKApHAX M TUAPOTEPMAJIbHBIX XUIaX.

Ilpumenenue — B KauyecTBE XEJE3HOUW pydbl (IIaMO3UT U TIOPUH-
TUT).

Kapkachble amoMociuMkaTtel. B OCHOBE CTPYKTYpbI KapKaCHBIX ajlio-
MOCWJIMKATOB JIEXXUT HEMPEPBIBHBINA KapKac U3 CBSI3aHHBIX MEXIY CO-
Ooit atoMo- [AIO4]5' 1 KPEMHEKHUCIOPOIHBIX TeTpasapos [Si0,]", B
KOTOpOM BCE€ MOHBI KUCIopoaa obiue. B 3Tux MuHepanax cyMmma MOHOB
KPEMHHUSI U aJIIOMUHUS BCErAa B JiBAa pa3a MEHbIIIE, YeM YUCIO UOHOB
Kucaopooa. OmpuyamenvHule 3aps0bl KOMNEHCUPYIHOMCSL 3a cHem Kpyn -
HbX KatnoHoB Ca’’, K, Na' u Ipyrux, 3aHMMAaoIuX MoJOCTH B Kap-
KacHOU cTpykrype. KpucTtaniuszauuoHHas Boja B 3TUX MUHEpaJiax Ur-
pacT MOMYMHEHHYIO poJib. bilarogapsi KpymHBIM MyCTOTaM B CTPYKType
MPOSBIAIOTCA LIMPOKME BapuallMM cOCTaBa, 3aMelleHus Tuna Ca’ —
2Na’, Ca’*—2Cs" u ap. KapkacHble aJlOMOCHIMKAThl — BaXHeHIIue
MOPOI000pa3yIoIIe MUHEPAIbl, OHU cllaraloT oKojio 60 % Macchl 3eM-
HOW KOpPBI. BOJBIIMHCTBO aIIOMOCUJIMKATOB 00pa3yeTcsl B pe3ybTaTe
MarMaTU4ecKux U MeTaMophUYeCKUX, B MEHbIIEH CTeNEeHU TUApPOTep-
MATbHBIX TTPOIIECCOB MUHEPAT000pa3oBaHus. B MOBEPXHOCTHBIX yCIO-
BUSIX KapKacHBbIE AJIIOMOCUJIMKATHI pasjiaratoTcs, TUAPATUPYIOTCS C
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oOpa3oBaHUEM CJII0J, TUAPOCIION U MIMHUCTBIX MUHepaioB. Ilo cocra-
BY MOTYT ObITh pa3iefieHbl Ha TPU TPYIINbI: MOJeBble MNaThl, Gheaball-
MaTUabl U LEOJUTHI.

IToneBble MmWMmaThl SBISIOTCSI Haubojee pacrpoCTpaHEHHBIMU
nopoaoo0pasyoliuMu MuHepaiamMmu. Ha ux momro mpuxoautcs: Oojiee
50 % Maccel 3eMHOU KOopbl. OHU SIBJISIOTCS 00s13aTeNIbHOI COCTaBHOM
YacThlo OOJIBIIMHCTBA MarMaTUYecKUX U MeTamopduueckux mopoa. Ha-
3BaHME MPOMU3OIILIO OT HeMelKoro Shpat, Shpalten — packKaibiBaTbCs
MO TpellMHaM, YTO OTpaxkaeT MPUCYTCTBUE Y OOJBIIMHCTBA MUHEpa-
JIOB xopouieil cnaiHoctu. Ilo apyroii Bepcuu, Ha3BaHHUE <«IOJEBOK
mrnar» — OT Hemelkoro Feldshpat, cBSI3aHO C YacTbIM MPUCYTCTBUEM
MUHepaja Ha TalllHSIX, PaCHOJOXEHHbBIX BOJU3M I'PAHUTHBIX MacCHU-
BoB. [losieBbie HIMaThl 00Pa3ylOT LIUPOKUE H3OMOP(MHBIE PSABIL:
Na[AlSi,0,] — K[AISi,0,] — Ca[Al,Si,0,], yacto comepxar Takxe Sr’,
Ba”". Tlo cocTtaBy noJieBble LIMAaThl PA3fe/IsAiOT Ha JBE GONbLIME TPYIIIbL:
Kaauii-Hampuesnle noaegvle winamot, KIIIII, niy npocTo Kaiueawvie nose-
8ble Winamol, U HAMPULi-KAAbUUesble N0AeBble WNAmbl, U HAGSUOKAA3bL.

CBolicTBa BCeX MOJIEBBIX IIMATOB OYeHb OJU3KU. BbIAEIAIOTCS OHU B
BUIIE XOPOIIO 00pa30BaHHbBIX TAOJUTUYATHIX KPUCTAJIOB, ClaraloT Kpu-
cTaJlJIMYecKMe arperaThl pa3inyHoOi 3epHUCTOCTU. OKpacka OOJIbIINH-
cTBa ux cBemas. [losieBbie 1IMaThl 00JaAalOT COBEPIICHHONW U CpenHe
CHaiHOCTBIO B JBYX HampaBieHUsX. TBepAOCTh KOJeOIeTCsl B Mpeeax
5-6.

KanueBbie moyieBble IIMAaThl SBISIOTCS CYIIECTBEHHO Ka-
JINEBBIMU TpeacTaBuTeNsIMU n3oMopdHoit cepun K-Na moseBbix mina-
ToB. WX cocTaB MOXeT OBITh BBIpaXeH oOumeir Qopmynoit
(K,Na)[AISi,0,].

Opmokaas K[AlSi,0,]. Ha3zBaHue MuHepasa B NepeBOie C rpeyec-
KOTo O3HayaeT MpsIMOpacKablBalOIIMics (OT Tped. orthos — MpsSIMOi 1
klastikos — pa3npo06ieHHbIi1). PasHoBUIHOCTU: adyasap (10 ropam Amy-
qsp B LIBeiiniapun) — BOASIHO-MPO3pavyHble KPUCTALIbI XapaKTepHOM
KJIUHOBUIHOU (HOPMBI; canudur (OT rped. sanidos — TabinuKa) BbICO-
KoTeMMmepaTypHast MoaudUKaLUs CTEKJISTHHO-CEPOTO 1IBeTa, XapaKTep-
Has JUIsl BKpaInJeHHUKOB 3(DY3MBHBIX TTOPOJ; AYHHbIY KAMEHb — alty-
JISIp HEXXHO-TOJy0OTO LIBETa ¢ CepedpUCTO-TepJaMyTPOBbIM OTJIMBOM;
CONHeYHbIl KaMeHb — KPacHOBATbI amyjsip C 30JOTUCTBIM OTJHUBOM.
Okpacka 4yacTo HepaBHOMepHas, MATHUCTAas.

QDopma evideneHuss — KPUCTAJIBI XOPOILIO 0Opa3oBaHbl, TJaBHBIM
oOpa3oMm TabnuTyatoil opMbl, pexe MpU3MaTUUYECKOU, yacTo obpa-
3YIOT ABOMHUKU. KpucTamibl MOTYT JOCTUTaTh TUTAHTCKUX Pa3MepOB,
MAaccoi 10 HECKOJbKUX JECSITKOB TOHH, MOTYT 0Opa3oBbIBATh APY3bI,
MPUCYTCTBOBATh B BUE BKPAIJIEHHUKOB B 3(p(y3uBHBIX MarMaTuyec-
KHX TIOpoJax, a Takxe cjaraTbh KpUCTAJIMUECKUE arperarbl, MJIOTHBIE,
pa3Hoil 3epHUCTOCTH.

Ilgem — cTeKJITHHO-CEePbIi (CAaHUAWH), CBETI0-XEIThIi, PO30BBIN
IO MSICO-KpacHOTO (OpTOKIa3), OECIBETHBIN (amynsip), XXKeAThIiA, Kpac-
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HOBAThIl (COJTHEUHBIA KaMeHb), TOJyOOBaThIll (JIyHHBIA KaMeHb). Ok-
packa 4acTo HepaBHOMEpHasi, MSTHUCTAs.

Ilgem uepmor — Oenbiii. [TonmydyeHre 4epThl 3aTPYIHEHO U3-3a BBHICO-
KO TBEpIOCTH MUHEpasa.

breck — CTEKJISIHHBINM, Ha TUIOCKOCTSIX CHAWHOCTU MepiaaMyTpo-
BbIIA.

Ilpo3paunocme — MuUHepasi, MPOCBEUUBAIOIINI MO TOHKOMY Kpao,
Herpo3pauHblii. HekoTopbie pasHOBUAHOCTU MOTYT OBITh MOJYIPO3-
pPayHbIMU U [1aXe MPO3PAYHBIMU.

Cnaiinocmb — B OIHOM HampaBJIeHUM COBEPIIEHHAs, B IPYrOM Cpe-
HSISI, YTOJT MEXJy MJIOCKOCTSIMM CHailHOCTU cocTasisieT 90°.

H3n0m — HEpOBHBIM, WU CTYNEHYAThIA, MO CHAHOCTHU.

Teepdocmv— 6 —6,5.

ITnomnocms — 2,54 — 2,63 r/cm’.

TnasHble duaeHocmuueckue npusHaku — OJIeCK, CHAMHOCTb, TBep-
JIOCTb.
Ilpoucxoxcoenue — TIaBHBIA TMOPOAOOOPA3yIOIIMI MHHEpal KucC-

JIbIX U 1IEJOYHBIX TOPHBIX MOPOI M UX MerMatuToB. Haubosee KpymnHbie
CKOIUIEHUSI OPTOKJIa3a M MUKPOKJIMHA CBSI3aHBl C I'PAHUTHBIMU TIer-
MaTtuTamMu. MOXeT MMeTh TakXKe TUAPOTepMaIbHOE IMPOUCXOXIEHUE.
Bxomur B cocTaB HEKOTOPBIX MeTaMOP(GUUYECKUX MOPOA — THEHCOB U
c/laHuUeB. B MOBEPXHOCTHBIX YCIOBUSIX JIETKO pa3pylliaeTcsl Mo AeHCTBUEM
TUIPOTEPMATIbHBIX PAacTBOPOB.

Tlpumenenue — cbipbe ST KEpaMUUECKON MPOMBIIIEHHOCTH; JIyH-
HbII U COJTHEUHBI KaMeHb UCIOJb3YIOT B I0BEJIUPHOM JeJe.

Muxporaun K[AISi,0,]. Ha3zBaHue MuHepasa NPOUCXOAUT OT Ipe-
Yyeckoro mikros — Manblii U klino — HaKJIOHSIO, T.€. «HE3HAYUTEIbLHO
OTKJIOHEHHBI», TaK KakK Yroj MeXIy MJIOCKOCTSIMU CIMaliHOCTU OTJIM-
yaetcs oT 90 ° Ha 20 MuH. Pa3HOBUIHOCTU: amMazoHum — MUKPOKJIUH
3¢JICHOro LiBeTa (OT Ha3BaHMsI PEKM AMAa30HKH).

Dopma ebideneruss — KpUCTAIbl KOPOTKOMPU3IMATUUECKOTO rabu-
Tyca, MHOTIA TMTaHTCKMX pa3MepoB, a TakXke CIUJIOUIHbIE 3ePHUCTHIC
arperarsbl.

Ilgem — cepblii, XeJTOBaTbIii, PO30BBIA MO KOPUYHEBOIO; 3eje-
HbIii U OMPIO30BO-3€JIeHbI Y aMa30HUTA.

Ilgem uepmbr — Genbiit. [TomyyeHue 4epThl 3aTPYAHEHO U3-3a BBICO-
KOl TBEpIOCTU MUHEpaa.

baeck — CTeKJISIHHBIM, Ha TUIOCKOCTSIX CMAWHOCTU IepiaMyTpo-
BBIA.

Ilpospaunocms — HeNpO3pauyHblii, MPOCBEUYUBAIOIIUI MO TOHKOMY
Kparo MUHepall.

Chaiinocmb — B OJHOM HallpaBJIeHUU COBEPILIEHHAs, B IPYTOM Cpell-
HSISI, YTOJ MEXIy TJIOCKOCTSIMU CMAWHOCTU OTJIMYAETCS OT MPSIMOTO
Ha 20 MuH, T.e. cocTaBiuseT 89°40'.

H310m — HEPOBHBIN, 3€pHUCTHIA, CTYINEHYATHIM MO CIIAMHOCTHU.

Teepdocmb — 6 — 6,5.
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ITnomuocms — 2,5 — 2,6 T/cM’.

ThasHble duaenocmuueckue npusHaky — 1BET, CTAHHOCTb, TBEPAOCTb.
OnHako 1O BHEIIHEMY BUIY TPYAHO OTIMYMM OT OPTOKJIa3a (3a HucC-
KJTIOUCHUE aMa30HUTA).

Ilpoucxoxncdenue — Mopoao0OpA3YIOIIUI MUHEpPaJ KUCIBIX W Ilie-
JIOYHBIX MarMaTUYECKUX TOPOJ, UX MEerMaTuToOB. BXomuT B cocTaB Me-
TaMop(dUUIECKUX TTOPOJ, THEMCOB U KPUCTAJUTMYECKUX ClaHIeB. B mo-
BEPXHOCTHBIX YCJIIOBUSIX JIETKO pa3liaraeTcs.

Ilpumenenue — chipbe TSI TPOU3BOJICTBA KEPAMUKW; aMa30HUT UC-
MOJIB3YIOT KaK TMOJETOYHbIA KaMEHb.

ITnaruokma3bsl — MUHEpabl, ATIOMOCWIMKATH MEPEMEHHOTO
cocraBa oT anbbobura NaAlSi,0, no anoprura CaAlSi,0,. HasBaHue
MPOU3OILII0 OT rpedyeckoro plagios — kocoli u klasis — pasiom, T.e.
«KOCOpacKaJIbIBAIOIIMICS», U TaHO M3-3a yIla MeXAy NByMs MJIOCKO-
CTSAMHU CITAfHOCTH, OTJIMYAOIIErocsi oT mpsmMoro (okono 86°).01 ka-
JIMEBBIX TOJIEBBIX IIMATOB OTIMYAIOTCS OTCYTCTBMEM B MX COCTaBe Ka-
nust. Cpeayu MIaruokjia3oB BBIACSIIOT HIECTh MUHEPAJIOB: aJIbOUT, OJK-
rokJjas, aHAe3WH, Jadpaaop, OUTOBHUT, aHOPTUT. B 3TOM psimy mpouc-
XOAUT yOBIBAHWE TaK Ha3blBa€MOU anbOUTOBON COCTaBISIONIEH
(NaAlSi,0,) u yBenuueHue aHopTuToBO# cocrasistouieil (CaAl,Si0,).
Hcxons U3 MpOLIEHTHOTO CONEpXKaHUSI aHOPTUTOBOU COCTaBISIIONIEH,
TUIarMoKJa3y MpUCBanBalOT COOTBETCTBYIOMIMI HoMep (Taba. 1.1). Co-
NepXaHUsI aHOPTUTOBOW MoOJIEKYJIbl (An) B MUHEpajax psaa Cleayro-
mue (%): B anpbute — 0—10, onurokinaze — 10— 30, aHge3suHe —
30 — 50, nabpamope — 50 — 70, ouroBHute — 70 — 90, aHOpTUTE —
90— 100. Tak kak copep)XaHUe KPEMHEKUCTOThI YObIBAE€T OT aibOUTA K
aHoptuty, Taruokiasel No 0 — 30 HocsT HazBaHMe Kucabix; Ne 30 —
50 — cpeanux; Ne 50— 100 — ocHoBHBIX. Haubosee pacnpocTpaHeHbl
KUCJIbIE TTaTMOKJIIA3bl.

(DO])MLZ svloeneHus — OTAC/IbHBIC KPUCTALJIbI U KPUCTAJJIMYECCKUE
arperarhbl, cjJararomme MHOIrnm€ MarMaTuMiy€CKHeE ITOPOAbI. HCKOTOprC

Taoauna 11
HzomophHbIii psi IUIAMMOKIIA30B
Munepan CocraB Tpenert og(mﬁaﬁ% BOIA
Anpout NalAl Si,0,] 0-10
Onurokinas 10-30
AHIEe3nH 30-50
Jlabpanop 50-70
butoBHuUT 70-90
AHopruT Ca[Al,Si,0,] 90-100




M3 3TUX MOPOJ MOUTU MOJHOCTBIO COCTOSIT U3 IJaruokKJa3oB, HAIpU-
Mep JlabpagopuThl U aHOPTO3UTHI. LIIupoko pacmpocTpaHeHbl BKpar-
JICHHUKU TUIarMoKjaa3oB B 3(pdy3uBHbIX mopoaax. [linarnoknassl yacto
00pa3yloT JBOWHUKM.

Ilsem — Oenblit, cepoBaTo-0€ybIli, WHOTAA C 3€JEHOBATHIM WU
KpacHOBaTbIM OTTEHKOM M3-3a Pa3JMYHBIX BKIIOUYEHUI, 1O MOUYTH Yep-
Horo y JlaGpanopa.

Yepma — Genas. [TonyyeHue 4epThl 3aTPYAHEHO U3-3a BHICOKOM TBEpP-
JIOCTU MUHEPATOB.

Ilpo3paunocms — MuUHepajbl Tpo3padyHblie, MPOCBEYMBAIOIINE, HE-
Mpo3pavyHbIe.

baeck — CTEKJISTHHBIN, MEpIaMyTPOBBINA.

H310M — HEPOBHBIN.

CnaiiHocms — COBepIlIeHHas] B OAHOM HaIlpaBJIeHUU, CPEAHSIS B
IIPyroM, Top yriaom 86 — 87°.

Teepdocms mo mikaae Mooca — 6—6,5.

Ilromnocmes yBenuuupaetcs oT ansdbuta (2,61 r/cM’) K aHOPTHUTY
(2,76 t/cm).

Ocobbie ceolicmea — JJ1s1 OJIUTOKJIa3a XapaKTepHa rojiyoast upusalivs
(ocobeHHO a1 ero pasHOBUIHOCTU OejloMopuTa), ISl Jabpagopa —
CUHSISI WJIU CUHE-3eJIeHasl.

Thasnvie Oduaenocmuyeckue npuznakuy — OJIECK, CMAWHOCTb, TBep-
JTOCTb.

Ilpoucxoxncdenue — marmaTuyeckue M MeTtamopduuyeckue ropHble
MOPOAbI, MEeTMaTUThI, TMAPOTEPMAbHbIE MECTOPOXIAEHUSI, POCCHIIH.

Ilpumenenue — B KauyecTBe CTPOUTENbHBIX U OOJUIIOBOYHBIX KAMHEIA.
Inaruokinassl ¢ IeKOPaTUBHBIMU 3(PdeKTaMu MOTYT UCTTOIb30BAThCS KaK
MO/IEJIOYHbIE KaMHU, 0cOOeHHO Jlabpanop u onurokias (6e1oMOpuUT).

@enppmnatounan (or HeM. Feldshpat — moneBoil WIMat U OT
rpey. oid — MoJoOHbBIM, T.€. TOAOOHBIE MOJIEBLIM IIMaTaM) — 3TO Kap-
KacHble aJlOMOCUJIMKATHI, OJIM3KWE MO COCTaBy K IOJIEBBIM IIITIATaM,
HO OTJIMYAloLIMecs] OT HUX MOHUXEHHBIM CcollepXkKaHWeM KpeMmMHeszema
U MOBBILIEHHBIM COfiepXaHUeM Lieaoueil. PenbainaTouabl Kpucta-
JIU3YIOTCSI BMECTO MOJIEBBIX IINATOB B MarMaTU4eCKUX MOpoAax MOBbI-
IIEHHOW 1IeJ0YHOCTU. KpoMe Toro, oHu MOTYT 0O0pa3oOBBIBATHCS MPU
METacOMaTUUECKUX U3MEHEHUSIX U B pe3yJibTaTe MPOILECCOB perMoHalb-
Horo metamopdusma. [lon meiicTBueM TUApOTEPMAJIbHBIX PACTBOPOB
denpammaTonabl pasjaraloTcs ¢ o0pa3oBaHWEM CJIOA U TJIMHUCTBIX
MMHEpPAJOB. B MOBEPXHOCTHBIX YCIOBUSIX OHU Pa3pyllIalOTCcsl ¢ 00pas3o-
BaHMEM KaoJUHMTA.

Hegpeaun KNa,|AlSi0,], (31e0aum, macaanovii kamens). HaszBaHue
MMHepaia MPOUCXOJUT OT TpeueckKoro nephele — ob6yako, u3-3a obpa-
30BaHUsI CTYIHEBUAHOTO Tejisi KPEMHEKUCIOThl MPU pa3ioXeHUU He-
denuna kucnoramu. Conepxut npumecu Ca, Rb, Ga u np. Daeorum —
KPYIMHOKPUCTAUIMYECKU HedeTUH ¢ XKUPHBIM OJIECKOM MSICO-Kpac-
HOTro 1IBeTa.
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Dopma evidenenuss — KPUCTAJIbl IPU3MATUUECKHUE, TOJICTOCTOJIO-
yatbie. OOpa3yloT BKparieHHUKU B MOPOJAX, WIW TUIOTHBIE, CILIOII-
Hbl€, WHOT/IA OYE€Hb KPYMHOKPUCTAIIUYECKUE MACCHI.

Ileem — cepblii, TPA3HO-3€JEeHbIN (M3-3a MUKPOCKOIIMYECKUX BKIIIO-
YEeHUI JpYyrMX MUHEPAJIOB), MSICO-KPACHBIN 0 Oyporo (1IBeTa UCIOP-
YEHHOTO Msica), peaKo — OeCLIBETHBINA.

Ilgem uepmbr — Oenblil. [lonydyeHre 4epThl 3aTPYIHEHO U3-3a BHICO-
KOW TBEpAOCTM MUHepaa.

baeck — XWPHBINA, CTEKJISTHHBINA.

Ilpo3paunocms — MUHepall, IIPOCBEUYMBAIOIINII 110 TOHKOMY Kpalo,
MOJIYIIPO3PavyHbIi, PEAKO MPO3PaAYHBIA.

Cnaiinocmb — OTCYTCTBYET.

H310m — HepoBHBIM, MHOTAA PAKOBUCTHIM.

Teepdocmb — 5 — 6.

ITnomuocms — 2,6 v/cm’.

Thaenvie OduaeHocmuueckue Npu3HaKy — XKUPHBIA OJIECK B CILJIOII-
HBIX Maccax, OTCYTCTBHME CIIalHOCTM, TBEPIOCTh, HMKOTAA HE BCTpE-
YyaeTcs B acCOLlMallMM C KBaplieM.

Ilpoucxoncoenue — marmatndeckoe. CBsi3aH CO IIEJTOYHBIMM IOPO-
mamMu 1 ux nerMmatutamu. Ilopomwl, GoraTble HeEIMHOM U PEAKO3E-
MEJIbHBIMM 3J€MEHTaMU, U3BeCTHHI Ha Ypane (MibMmeHbckue u Buii-
HeBble ropbl). Hedenun Bmecte ¢ amatutoM BcTpedaercss Ha Kombe-
KOM mosyocTpoBe B XubOuHax. KpymHoe MecTopoxIeHue pacoioxke-
Ho B Kysnenkom Anaray (benoropckoe).

Ilpumenenue — KOMIJIEKCHOE ChIPbE IJISI M3BJICYEHUST ATIOMUHUS,
M3TOTOBJIEHUSI COMAbI, BHICOKOKAYECTBEHHOro nemeHTta. I[lomyTHO Mo-
TYyT U3BJIEKATHCSI PEIKUE IIEJIOYHbIE METALIBl U TN,

Il e onuTsrl. HazpaHue mpou30I1LI0 OT IPEUYECKOro ceo — BCKUIIATh
u lithos — KaMeHb M3-3a CIIOCOOHOCTU 3TUX MUHEPAJIOB BCIIyYMBAThCS
npu HarpeBaHuu. K 1ieonuTaM OTHOCSITCSI KapKacHbIe alloMOCUINKA-
Thl, oOJlajaioliue 0o0bEMHBIMU M COOOIIAIOIIMMUCS MeEXIy CO00il Imo-
JIOCTSIMM, 3aHATBIMM KpynHbiMU nMoHamu Ca, Na, K, Sr, Ba u mone-
KyJaM# Bofbl. Bcero Kk cemMeicTBY 1IEOJUTOB OTHOCAT 0KOJ0 40 MuHe-
paJibHBIX BUIOB, 1/3 KOTOpBIX IIMPOKO pacIpocTpaHeHa. B 1eoiurax
IUpPOKO TposiBisgeTcd u3omopdusm tumna Ca’ Al —Na'Si*", pexe
Ca”*—Sr*". OHM CrOCOOGHBI OTIABATh U CHOBA MPUCOEAUHITH BOLy Oe3
pa3pyluieHusT UX CTPYKTYpbl. Bojia 11€e0MTOB ¢ MOBBIIIEHUEM TeMIepa-
Typhl BBIAENSIETCS IIOCTEIIEHHO, a 00e3BOXEHHBIC (AeruapaTUpOBaH-
HbI€) LIEOJUThI MOIYT aACOpOMpOBaTh MOJIEKYJbl OPYTUMX BELIECTB —
NH,, NO,, H,S, yrnesonoponos, CHUPTOB, METaUIOOPIaHUYECKUX
coenuHeHuit. Ha aTOM CBOIICTBE OCHOBAHO UCIOJb30BAHUE ILIEOJUTOB
IJI1 OCYLIEHUSI Ta30B, pasieicHUs He(pTeXMMUYECKUX IIPOAYKTOB, B
KayecTBe (OUILTPOB M1 OYMCTKM MUTHEBBIX U CTOYHBIX BOO U T...

LeonuTel 06pa3yloT mpeKpacHble KPUCTALIbI, (popMa KOTOPHIX OII-
penessieTcss 0COOCHHOCTSIMU CTPYKTypbl. OHHM TakKXe MOTYT CllaraTh
CIUTOIIHBIE arperatbl pa3Hoil cTemeHHu 3epHUCTOCTU. OOBIYHO GeclBeT-
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HbIe WK 0esoro 1BeTa. biieCK CTeKISTHHbBINA, WHOTAA MepJaMyTPOBBIN.
TBepoocTh HeBbICOKaAsI, KoJaebaeTcss B uHTepBaie 3,5 — 5,5. Ha 3emHoit
TMOBEPXHOCTU 1I€OJIUTHI HEYCTOWUYUBBI U TIEPEXONST B XJIOPUT U TJIUHU-
CTble MUHEPAJIBI.

ITpoucxoxaeHue 1EOTUTOB TUAPOTEPMAITBLHOE, YACTO BCTPEUYAIOTCS
B accollalluy C KaJblUTOM, TOJJOMUTOM, TUAPOCTIONAMUA U KBaplEM.
YacTo 3amoIHSII0T MUHIAJIEBUAHBIE TTyCTOTHl U 00pa3yloT MPOXUIKYU B
BYJIKAHWYECKUX Topoaax (6a3zaibTax).

Anasvuyum  NalAlSi,0] < H,0. Ha3zBaHue MpoU30LLIO OT IPEYECKOro
analkis — HeCWIbHBIN, W3-32 OYEHb CIA00I 3JEKTpU3alluU, BbI3bIBac-
Mol TpeHueMm. CoctaB MUHepasia 0J130K K opmylie.

Dopma 6videneruss — TETPArOHTPUOKTARAPUUYECKUE KPUCTAIIHI,
WHOTJA C TpaHsIMU Kyba. ArperaTel 1IecTOBaThbie, 3epHUCThIe. Craraet
MUHAQIWHBI B 3¢ dy3uBax.

Ilsem — OecuBETHBIN, cepblii, OENbIA, C XKEATOBATHIM OTTEHKOM,
PO30BBI, MSICO-KPAaCHBIN (M3-32 IPUMECU OKCHUIIOB XKeje3a).

Ileem uepmbr — O€JIBIIA.

baeck — CTEKJISTHHBIN.

Ilpo3paunocms — TMpO3pavyHbIN, MOJYNPO3PAYHBI MUHEpPa.

Cnaiinocmb — OTCYTCTBYET.

H310M — PaKOBUCTHIA, HEPOBHBIM.

Teepdocmb— 5 — 5,5.

Ilnomuocms — 2,2 — 2.3 r/cm’.

Ocobuvle ceolicmea — BBICOKasl afCcOPOLIMOHHASI CIIOCOOHOCTbD.

Thasnvie duaenocmuueckue npusHaku — GdopMa KpPUCTAIIOB, LIBET,
TBEPIOCTb.

Ilpoucxoxncdenue — TUAPOTEPMATBHBIM IyTEM B MYCTOTaX W TpeIIU-
Hax ByJKaHU4Yeckux mopona. MHorma BcTpeyaeTcsl Ha MECTOPOXIECHUSIX
raieHuTa. OOpa3yeTcsi TakKxke B MAarHETUTOBBIX CKapHaX BMECTE C Mar-
HETUTOM.

Ilpumenenue — MpaKTUUECKOrO 3HAYEHUSI HE MMEET.

Hampoaum Na,[ALSi,0,] < 2H,0. Ha3ssaHue Ipou3oLLIO OT Ipe-
yeckoro natron — coma u lithos — KaMeHb, OyKBaJbHO — COJOBBII
KaMEeHb.

Dopma evideseHus — KPUCTAIbI JIUHHOMPU3MATUUYECKUE, UHOTIA
obOpasytoiue aApy3bl. HacTo BCTpevaeTcsl B pafualibHO-TYYUCTBIX arpe-
ratax U 3epHUCTBIX Maccax, MOXET TaKXe 00pa3oBbIBAaTbh TOHKOBOJIOK-
HUCTBIE U 3EMJIMCThIE arperaThl.

Ileéem — OeclLIBETHBII, OeJbIiA, >KeJITOBATbl, KpaCHOBATbIN, OXpPs-
HO-XKEJIThI, KUPIIUYHO-KPACHBIN.

Yepma — OGenas.

baeck — CTEKJISIHHBIN, TEPIaMyTPOBBIM, IIETKOBUCTHIN.

Ilpo3paunocms — TpO3pavyHbIl, MOJYNPO3PAYHBINA KPUCTAILI.

Chaiinocms — COBepllIeHHas B IByX HaINpaBJIeHUsX MO TPaHsIM MpHU-
3MBI.

H3z10M — PaKOBUCTHINA.
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Teepdocmb — 5—35,5; XpyNKUii.

ITromuocms — 2,2—2.5 r/cm>.

Ocobble ceolicméa — BBICOKasl aacoOpOIMOHHASI CITOCOOHOCTh. Pa-
CTBOPSETCA B COJISIHOM KHMCIIOTE.

Iasnvie duaenocmuyeckue npusiaxu — GopMa KpHUCTAJJIOB, 1IBET,
0JIeCK, TBEPAOCTh, PACTBOPEHUE B COJITHON KMCIIOTE.

IIpoucxoxcdenue — rugpoTepMajibHOE, B ITyCTOTax 0a3ajbTOB, a TaK-
K€ B He(heJIMH-CUEHUTOBBIX TlerMaTUTaX, B BUIE wnpeyumeina — rpo-
IYKTa U3MEeHEHUs HedeTnHa, COCTOSIIEeTO M3 HATPOJINTA Y TUAPOKCH-
OB JIIOMUHUSL.

[Ipumenenue — TIPaKTUYECKOTO 3HAYCHMS HE MMEET.

Fnasa 2. TOPHbLIE NOPOAbI

2.1. MarmaTunyeckue ropHble nopoabl

Maemamusmom HazbIBaeTCs NepeMellieHUe U3 TTyOOKUX Heap 3eM-
JIU B €€ BepXHHUE TOPM3OHTHI WX HA TTOBEPXHOCTh TOPSIIMX CHIIMKAT-
HBIX pacIuIaBoB — MarM (OT Tped. «<MarMa» — TECTO), COAepKallnX B
pPacTBOPEHHOM BHJIE JeTy4ure KOMIIOHEHTHI (ITaphl BOABI U Ta3bl). B pe-
3yJbTaTe OXJaXAEHUs U, KaK CJeJCTBUE, 3aTBEpACBaHUSI U KpUCTa-
JIN3alld MarM o0pas3yloTcsl MarMaTU4ecKre TOpHbIEe TTOPOIbI.

I'opHBIe MOPOABI, BO3HUKIIINE M3 MarMbl, 3aTBEPAEBIICIT Ha TITyOn-
He B TOJIIE 36MHOM KOPBI, HA3bIBAIOTCS UHMPY3UBHbIMU (6HeOpUBUIU-
mucs, naymonuyeckumu). OHU 00Pa3yIOT UHMPY3UGHbIE MACCUBLL PATTUY-
HOM (pOpMEI M pa3MePOB U IMOAPA3AEIISIOTCS Ha abuccanbHule (TTyOUH-
HbIe) U eunabuccasbHble (MajornyonHHbie). Cpeau runadbuccaibHbIX
YacTO BBIAEISIIOT TPYIINY MCUAbHBIX NOPOJ, KOTOPBbIE BO3HUKAIOT IPU
3aTBEpJAECBAHMU MarMbl B TpELIMHAX VI TTOJOCTSIX, UMEIOIIUX HeOOIb-
1IMe pa3Mephl.

B npyrux ciydasix MarMa 1O0CTUTraeT IMTOBEPXHOCTU CYILIM WA MOPC-
KOTO JIHA U, B 3aBUCUMOCTH OT €€ BSI3KOCTU Y HACBIILICHHOCTH JIETyYU-
MU KOMITOHEHTAMM, U3JIMBACTCS B BUIE JJABOBBIX ITOTOKOB, BEDKMMa-
eTcsl, obpasys Teja, IMOXOXMEe Ha KyIoJia U O0elIMCKHU, JIMOO BhIOpa-
ChIBaeTCsl B3pbIBaMU B aTMOc(hepy B BUE PACIIbUIEHHBIX CTYCTKOB JIABbI
pa3IMYHOro pasmepa, 00JOMKOB MUHEpaaoB U mopon. I1pu 3acTeiBa-
HUM M3JIUBLIENHCS (WIM BbDXATO) MarMbl 00pasyloTcsl a¢ghgysueHbie
(uzauewuecs, gyakanuveckue) oponsl. B ciydae n3Bep>keHUI B3PbIB-
HOTO TUIIa BHIOPOILIEHHBIN B aTMOC(hepy PHIXJIbIii 00J1OMOYHbBIN (nupo-
Kaacmuveckull) MaTepuaa ocedaeT Ha Cyllle WM THE BOZOEMOB, CO
BpeMeHEeM YIUIOTHSIETCSI U TIpeBpallaeTcsl B CLIEMEHTUPOBAHHbBIE 6).1-
KanoeeHHble 00n0MouHble (nupokaacmuyeckue) mopoanl. I1o cocraBy —
3TO TUITMYHBIE BYJIKAHUUECKUE MOPObI, a TI0 CTPYKTYpe U TEKCType —
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ocaouHble 00JJ0MOUHbIe. OHU cJlaraloT MOKPOBbI (HACHIMHbIE TIALLIN)
U MOTOKU, (DOPMUPYIOIIMECS MPU TMEpPeMELIeHUN MacC BYJKAHOTEH-
HOTO O0JIOMOYHOTO MaTepuajia BHU3 MO CKJIOHAM.

ITpu MaKpOCKONMMYECKOM OMMCAHUM M OIPEIeIeHU MarMaTuyec-
KMX FTOPHBIX MOPOJ, BaXXHBIMU IMATHOCTUYECKUMMU MPU3HAKAMMU SIBJISI-
IOTCSl MIX @eujecmeeHHbll cocmae N 6HympeHHee cmpoeHue.

2.1.1. BelleCTBeHHbIN COCTaB MarmaTU4eCKUX rOpHbIX Nopog

BelmecTBeHHBIN cOCTaB BCeX MAarMaTUYECKUX ITOPOIT OTIPEIEIIIeTCS
00 UX XMMHWYECKUM, J100 MUHEPAJIbHBIM COCTAaBOM U OOYCJIOBJIEH
[JIABHBIM O00pa3oM COCTaBOM MarM, IPU 3aCTBIBAHUM KOTOPEIX 00pa-
3YIOTCSI TIOPOJIBI.

Xumuueckuii cocmae MarMaTUWIECKHUX TIOPOI BHE 3aBUCHUMOCTU OT
YCJIOBUI MX 0Opa30BaHMS ITOKA3bIBAET KOJMYECTBEHHBIE COOTHOIIIE-
HUS XUMWYECKHUX B3JIEMEHTOB, BXOASIIMX B COCTaB ITOPOI, a MHUHE-
paJbHBII — B KaKUX COCIMHEHUSIX HAXOMSTCS 3TU XUMUYECKUE DJIe-
MEHTHI, T.€. 13 KAKNX MUHEPAJIOB COCTOSIT TOPHBIC IMTOPOIBI. XUMHIUEC-
KM 1 MUHEPAJbHbIA COCTaBblI IIOPO B3aMMHO CBSI3aHBI.

Kak wHTpy3uWBHBIC, TaK W W3JIUBIIMECS MarMaTUYeCKHUe ITOPOIBI
MOTYT BO3HUKHYTb M3 MarMbl OJHOTO U TOTO K& XMMHUYECKOTO COCTa-
Ba, IIO3TOMY MOYTH KaXKIast MHTPY3UBHAsI MarMaTUdecKast ITopoaa MMeeT
W3JIUBILIMIACS aHAJIOT, TOXIECTBEHHBIA € 10 XMMUYECKOMY COCTaBy,
HO MHHEpPAJIbHBIM COCTaB ITOPOI IIPU 3TOM MOXKET OBITh pa3HBIM. DTH
pa3Inyus CBSI3aHBI ¢ YCIOBUSIMU (DOPMHUPOBAHUS TTOPOI.

XUMWYECKHI COCTaB MAaTMaTIECKUX TTOPOI IIPUHSITO TIPEACTABIISITh
B BUIE TMPOLIEHTHOIO COAEPXKAHUS I[NIABHBIX METPOreHHBIX (0Opa3ylo-
LIUX MOPOMbl) OKCUIOB, Takux, Kak SiO,, Al,Os;, Fe,03;, FeO, MnO,
MgO,TiO,, CaO, Na,0, K,0 u H,0. CyMMa 3TuX OKCHUI0OB COCTaBJISI-
eT okoJio 98 % macchl Bcex mMarMatudeckux nopon. Hambosee gacto
BCTpeyaloTcsl KilacCUdUKaly, HMCIOJb3YIOIIe MPOLEHTHOE COmep-
KaHue kpemHesema (SiO,) u (wim) cymmsbl mienoueit (Na,O + K,0).

KpemHesem npeobnagaeT cpeay rIaBHBIX OKCUAOB. OH MIPUCYTCTBY-
eT BO BCeX MarMaTUYeCKUX Mmopojax, ciarag ot 30 1o 78 % ux Macchl.
I'pynmer mopoxn, comepxaiuue 6onee 64 % SiO,, Ha3BIBAIOTCS KUC/AbI-
mu, ot 64 10 53 % SiO, — cpednumu, ot 53 no 45 % SiO, — ocHosHbIMU
u MeHee 45% — yabmpaocHoeHbIMU MarMaTUYECKUMU IIOpOAaMU
(tabn. 2.1). HazBaHue «KMCIbIe TTOPOAbI» IPOU3OIILIO OT CJI0BA «KPEeM-
Hekucnora» (Si0,). HazBaHne «OCHOBHBIE W YJIBTPAOCHOBHbBIE ITOPO-
IIBI» — TIPOM3BOIHOE OT CJIOBA «OCHOBaHME». Kuciabie Topoabl 60raThl
SiO,, a B OCHOBHBIX U YJIBTPAOCHOBHBIX Ipeo0JIanaloT OCHOBHBIE OK-
cuanl (CaO, MgO, FeO). ITockonbKy B IpUpOAE OTCYTCTBYIOT pe3KUe
TPaHUIIBI MEXIY YKa3aHHBIMU I'PYIIIaMU ITOPOI, IPUHSTHIC B UX KJIac-
cnduKauny TUGPHI SBIISTIOTCS HECKOJIBKO YCIIOBHBIMH.

ITo cymmapHomy conepxanuto 1enoyeid (Na,O + K,0O) BHyTpu
TPYIIT KUCIBIX, CPEIHUX, OCHOBHBIX M YJIBTPAOCHOBHBIX TTOPOJ BEIIE-
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JISIIOT Psiibl OPOJ, HOPMAIBHOM 1IEIOYHOCTU (HU3KOILLETOYHbIX), YMe-
PEHHO-1IEIOUHBIX (CYyOIIENOUHBbIX) U 1IeJIoUuHbIX nopoxa. Cyoiienou-
Hble U 11IEJIOYHbIE MOPOJAbl BCTPEYAIOTCSI OTHOCUTEILHO PEAKO; OHU
OoraThl KajMeM M HaTpHUEM, a MOPOAbl HOPMaJbHOM ILIEJI0YHOCTH,
npeobJiafarollIre B COCTaBe MarMaTUUEeCKUX MOPOJ, — KalbLMEM WUJIU
MarHHUeM.

XUMHUUYECKUI COCTaB MarMaTU4YeCKUX FOPHBIX MOPOJ MOXKET ObITh
OIpeesieH ¢ TIOMOILBIO CIIEMATbHBIX JJAOOPATOPHBIX UCCIEI0BAHUIA,
MO3TOMY OH MaJjio MPUTOAEH MPU MaKPOCKOMUUYECKOM OIpeaeeHUN
nopoa. OmHaKo JDOCTaTOYHO TOYHOE IPEACTABICHHE O XUMHYECKOM
COCTaBe TOM WU MHOU MOPOAbl MOXHO MOJYYUTh, ONPEACIUB €€ MU-
HepaJlbHbIA COCTAaB.

Munepanbubiii cocmas CBUAETENLCTBYET O TOM, B KAKUMX MaKpPOCKO-
MUYECKUX COCAMHEHMSIX HAXOMSATCS XUMUYECKHE DJIEMEHTHI, cliaralo-
11I1e TOPOoy, T.€. U3 KAKMX MUHEPAJIOB COCTOUT rOopHas rmopoja (Kax-
Bl MUHEpaJ XapaKTepu3yeTcsl OnpeneJeHHbIM XUMUYECKUM COCTa-
BOM).

Yucio MUHEPAJIOB, CJaralollinX BCe TUITbI MAarMaTUYeCKMX TOPHBIX
MOpoJI, orpaHMYeHO (PaKTUUECKU BCETO JIUIIb OMHUM AeCITKOM. [ 1aB-
HBIMU U3 3TUX MHUHEPAJIOB SIBISIOTCS MUHEpasbl Kjacca CUJIMKATOB,
Takue, Kak IoJieBble 1INaThl, aM(pUuOO0Jbl, MUPOKCEHbI, CIIOIbI, OJIU-
BUH, (DeNIbIIINATOMAbI, a TAKXKE CBOOOIHBIN KpeMHe3eM — KBapll. Takue
MUHEpaJbl B IeTporpauyd MarMaTU4eCKUX MOPOJ Ha3bIBAIOTCSI HOPO-
doobpazyrouumu mMuHepasamu. JIpyrue MuHepasbl, BCTpeyarolyecs B
IOpOJic B HE3HAYUTEIPHOM KojuyecTBe (o0Koyio 1 %) u He uMelolne
3HAYCHUS 151 ee OIpeesieHus], TTOYyYUIn Ha3BaHue akyeccopruix. I1o
OTHOCHUTEJIbHOMY COAEPKaHWIO B MOPOAAX TeX WJIM MHBIX MUHEPAJIOB
MOXHO KOCBEHHO CYAUTh 00 UX XUMUYECKOM COCTaBe U OTHOCUTH I1O-
pomIbl K TOW WU MHOM TPYIINE KMCIOTHOCTH, UM K TOMY WU MHOMY
psiy 1IEJOYHOCTH.

Kucnsle mopoabl ¢ BEICOKUM COAEpKaHUEM KpeMHe3eMa CJIOXKEHBI
KapKacHbIMU Y B 3HAYUTEJIbHOM Mepe CIOMCTBIMU CUJIMKATaMM, IJIst
HHUX XapaKTepHO MPUCYTCTBUE 3epeH KBaplia. B cpemHux mopogax mMme-
Io111eecsl KOJIMYeCTBO KpeMHe3eMa ypaBHOBEILIMBACTCSI COAepKallluMU -
¢Sl B HUX OCHOBaHUSIMHU, TIOPTOMY KBaplia B 3TUX MOPOJaX MpaKTUIec-
K1 HeT. OCTpOBHBIE U 1IEIOYEUHbIE CWJIMKATBI CJIaraloT MpeuMylle-
CTBEHHO YJIBTPAOCHOBHBIE U OCHOBHBIE Mopoabl. Kucisle, cpeaHue u
OCHOBHBIE MOPOJbI COAEPXKAT MOJIEBbIE IIMAThI, YILTPAOCHOBHBIE TO-
poIbl — OECHOJIeBOIINATOBEIE.

Takum oOpa3om, MpU Mepexoae OT KUCIBIX K YJIbTPAaOCHOBHBIM
rnmopoiaM B HHUX ITOCTENIEHHO McCYe3aeT KBapll, a 3aTeM U IOJIeBbIe
LLIMATHI, T. €. CBETJIbIe MOPOA000Pa3yIOILINE MUHEPAJIbI, OOraThie KpeM-
HHUEM U aTIOMUHUEM (cuasuueckue munepanst). C Ipyroi CTOPOHbI, yBe-
JIMYMBAETCSl CONlep>KaHME TEeMHOLBETHBIX MUHEpanaoB (OMOTUT, pOro-
Basi oOMaHKa, MMPOKCEHBI, OJIMBMH), OOOTallleHHbIX MarHueM 1 XKe-
Je3oM (maguueckue munepanvt). COOTHOLLIEHUE CBETIbIX U TEMHBIX MU-
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HepasioB B Mopojie (y4eemoeoil uHdekc) onpeaesisieT ee okpacky. B kuc-
JIBIX TIOPOJAX COAePXKaHMe TEMHOLIBETHBIX MUHEPAJIOB KoJieOieTcs ot 3
10 25 %, B cpenaux — otr 20 mo 50 %, B ocHOBHEIX — Gosiee 50 %.
VYIbTpaoCHOBHbBIE MOPOALI MOJHOCTBIO (00see 90 %) cocTOAT U3 TeM-
HOIIBETHBIX MUHEPAIOB. B CBSI3M ¢ 3TMM OKpacKa SIBISIETCS BasKHBIM
JUAarHOCTUYECKUM TPU3HAKOM JUISI OIpeAesieHNs] KUCIOTHOCTU Mar-
MaTn4ecKux rmopon. Kuciele mopoasl Bcerma cBeTIbIe, CPeIHNEe OKpa-
LIIEHBI B CEpbIe TOHA, OCHOBHbBIE U YJIBTPAOCHOBHBIE TTPAKTUYECKHU BCE-
I7la TeMHO-3€eJICHbIC WK YePHEIC.

2.1.2. CtpoeHMe marmaTuyeckmx nopon

He TonbpKO XMMHYECKUIT 1 MUHEPAJbHBIN COCTaBbl, HO M BHYTPEH-
Hee CTPOCHME BYJKAHWYECKUX W TIYOMHHBIX TTOPOI HECYT BaXKHYIO
uHbopMaiuio 00 ycaoBusIx ux oopaszoBaHus. I1pu onucaHum cTpoeHUsI
TOPHBIX TTOPOJI TTOIB3YIOTCS TIOHATUSIMU «CIPYKMYpa» N «MeKcmypa».

Cmpykmypa MarMaTU4eCKHX TTOPOJ ONPENeIISIeTCs CTENEHbIO UX KPH-
CTAJUIMIHOCTH, T.€. HAJIMYMEM WM OTCYTCTBHEM B TTOPOJIE BYJIKAHU-
YeCKOro CTeKJ1a, abCOMIOTHBIMU U OTHOCUTEILHBIMU pa3MepaMu U (pop-
MO MUHEpAJTBbHBIX 3¢pPeH, UX B3AaMMOOTHOIIIEHUEM CO CTEKJIOM.

Y MarmMaTu4yecKMx MopoJ MaKpOCKOIMTMYECKH MO CTeTIEH! KpUCTa-
JIMYHOCTU BELLECTBA Pa3IMYAlOTCs CIEAYIOIIe CTPYKTYPbl: HOAHOKDU-
cmanauyeckas (Bce BEIIECTBO MOPOALI PEACTABICHO B BUIE KPUCTAI-
JIOB), HenoAHoKkpucmaniuveckas (4acThb BellleCTBA MOPOMAbI 3aTBEpAecIa
B BUJE BYJIKAHWYECKOIO CTeKJIa, Ipyrasl 4acTb — B BUIE KPUCTAJUIOB),
cmekaoeamas (Bce BellIECTBO MOPOIbl MPEACTABICHO BYJIKAHUYECKUM
CTEKJIOM).

Cpenu MoJIHOKPUCTAUIMYECKUX CTPYKTYP MO aOCOTIOTHOMY pa3me-
Py MUHEpaJIbHBIX 36pEeH Pa3InJaloT: ckpuimokpucmaiiuveckue (agpanu-
moebie) — pazmep 3epeH MeHee 0,1 MM (Ha IJ1a3 MIpakKTUYECKU Hepas-
JINYKUMBI); Meakokpucmaniueckue (meaxoseprucmoie) — 0,1 —1 MM,
cpedHekpucmaniueckue — 1—>5 MM; KpynHokpucmaiiudeckue — 5—
10 MM; epybo- Unu eueanmokpucmaniiudeckue — He 6ojuee 1 cM.

I[To oTHOCHUTENBHBIM pa3MepaM MUHEPAJTBHBIX 3epPeH BBIOCISIOT
CTPYKTYPBI pasHoOMepHOKpUcmaiiudeckue, pagHomepHosepHucmole (pas3-
Mepbl MUHEPAILHBIX 3¢peH OJIM3KU 0 BEJIUUUHE) U HepasHoMepHOo3ep-
Hucmole (pa3Mephbl OMHUX MUHEPAJIbHBIX 36pPEeH CYIIECTBEHHO OTIHYa-
10TCs OT Apyrux). OOBIYHO B MOPOJIe pa3Hbie TOPOA00OPA3YIOLINE MU~
Hepasibl claraloT 3epHa pasluyHBIX pa3MmepoB. IlosTomy mpu ompe-
JeJICHUW CTPYKTYPHI IIPHHUMAIOT BO BHUMaHKE pa3Mephl 3epeH KaKo-
ro-a1bo IMpeodIamamIlero MUuHepaia, eciiu 3T pa3Mephbl TIPUMEPHO
OIMHAKOBBI, TO CTPYKTypa paBHOMepHO3epHUcTas. [Ipyn HeommHaKo-
BBIX pazMepax 3epeH OIHOTO M TOro XK€ MUHepaja CTPYKTypa OTHOCHUT-
cs K HepaBHOMepHO3epHHUCTO. HepaBHOMEPHO3epHUCTEIE CTPYKTYPHI,
B KOTOPBIX KPUCTAJLIbl OTAEIbHBIX MUHEPAJIOB pe3Ko (nHorma B 10— 15
pa3 u OoJiee) BBIAEISIOTCS KPYMHBIMM pa3MepaMu U3 OKpyXKarollei
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CKPBITOKPUCTAJUTMYECKON WM OUeHb MEJIKO3EPHUCTOI MacChl, Ha3bl-
BalOT nop@upossvimu. ECIv KpyIMHbIE KPUCTAJLIBI TTOTPYKEHBI B OCHOB-
HYIO Maccy C SICHO pa3jIM4yUMbIMU 36pHAMU MEHbIIIEro pa3Mepa, CTPYK-
TypY Ha3bIBAIOT HOPPUPOSUOHOLL.

Kpome nepeuncieHHbIX OCHOBHBIX TUIIOB CTPYKTYP B MarmMaTuyec-
KHX TIOPOIaX BCTPEYAIOTCS CMPYKMYpbl 63AUMHO20 HPOPACMAHUA Pa3-
JIMYHBIX MUHepaoB. B OOJIbIIMHCTBE CllydaeB Takue CTPYKTYpbl Ha-
O1101a10TCs TOJIBKO I10J MMKpockornoM. Hauboiiee rpyboszepHucTas
CTPYKTYypa LLIUPOKO pacnpocTpaHeHa B XUJIbHbIX TTopoaax. OHa mnpen-
CTaBJISIET CO00I MaKPOCKOIMMYECKU XOPOIIO pa3IMIMMoe 3aKOHOMEP-
HOe MmpopacTaHue KaJueBOro IO0JeBOro 1Iara KBaplueMm M IMoJydyuia
Ha3BaHUE He2Mamumogo.

IMonHoKpucTaaIMUecKue, XOpollo pa3IuyuMbie HEBOOPYKEHHBIM
[JIa30M CTPYKTYPBI MMPUCYIIN TJYOMHHBIM ITOPOIAaM, pexke BCTPeUyaroT-
¢ 'y TunabuccalibHbIX M KpaitHe penko y 3¢ dy3uBHbIX. HenmoaHokpu-
CTAJUIMYECKUE M CTEKJIOBaTas CTPYKTYphl HamOoJiee XapaKTepHBI ISt
3¢ dy3uBHBIX MOpoJ, MopPUpoBast CTPYKTypa — g 3¢GQPYy3UBHBIX
Mopox.

Texcmypa xapakTepusyeT CI0XKEeHHUe TTOPOIbl — PACIOJIOKEHNE MU-
HepaJIbHBIX 3¢PeH U X arperaToB B MPOCTPAHCTBE, OOIIUIA OOJIUK MO~
POIBL.

ITo cnocoOy 3amoJHeHuUs BEleCTBOM IIPOCTPAHCTBA, T.€. 10 TeK-
CTYpHBIM MpPU3HAKaM, BBUICISIIOTCS HAOMHble (KOMNAKMHbIE) U HOPUC-
mute nopodsl. B IIIOTHBIX MOPOJIAX OTAEAbHbBIE 3epHA MUHEPAJIOB TECHO
MpUJIeraloT Apyr K Apyry. I110THOM TeKCTypoit 001anaioT U ByJIKaHU-
YyecKue CTekja ¢ 6eCCTpYKTYpHBIM CTPOEHUEM BelllecTBa. B mopucThbix
Mopoaax IJ1a30M MOXHO Pa3IdyUTh HaJW4YWe IOJOCTei, KaBepH WIN
MEJIKUX T0P.

O6pa3oBaHUe MOPUCTHIX TEKCTYP CBA3aHO C OBICTPHIM 3aCThIBAHM-
€M U BbIJEJIEHMEM ra30B U3 JIaBbl, U3JIMBIIEHCS HA THEBHYIO TTOBEPX-
HOCTb WX Ha JHO BOAHOIO OacceiiHa. B 3aBUCMMOCTH OT pa3MepoOB U
KOJIMYECTBA MOJIOCTEN Pa3INYalOT TEKCTYPhI HY3bipUchibie U HeHUCcHble,
XapaKTepHbBIE IS 1IJJAKOB U TMeM3bl — BCIIEHEHHBIX JIaB, COCTOSIIIUX
U3 MHOXECTBa IyCTOT, pa3Ae]eHHbIX TOHKUMU neperopoakamu. Ecimn
IyCTOTBI B TIOPUCTOM IMOPOJE 3aOJHEHBl BTOPUYHBIMU MUHEpaJaMUu
(omay, xajienoH, KapOOHAThl, XJOPUT U ApP.), TO TEKCTYPY MOPOJbI
Ha3bIBAIOT MUHOANEKAMEHHOLL.

OCHOBHBIMHU TEKCTypaMU TJIOTHBIX MarMaTM4eCKUX MOPOJI, XOpO-
1110 PaCIO3HAIOIIUMUCS IMPU MaKPOCKOITMUECKUX UCCIeI0OBAHUSIX, SIB-
JISIIOTCS MacCUBHasl, ToJjiocuarasi, NATHUCTas, IrouIagbHasl.

Maccusnas (ogHOpomHasl) TEKCTypa OTJIMYAeTCs OeCIOpSA0OYHBIM
PaBHOMEPHBIM Paco0XEeHUEM MUHEPaJIOB B Macce MOpPOJibl, OTCYT-
CTBMEM IMpeobJiafaloieil OpUueHTUPOBKU KaKKUX-I100 KPUCTAJLIOB.

Tlonocuamas TekcTypa BhIpaXkaeTcsl B UepeJOBaHUHN T10JI0C pa3iny-
HOTO 1IBeTa, CTPOSHUS WIN Pa3lIMYHOTO MUHEpajibHOro cocrara. Om-
HUM U3 BUIOB MOJIOCYATON TEKCTYphl, HAOI10JaeMOli B J1aBaxX, SIBJISICT-
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cs aoudarvHas TEKCTypa — Clelbl CTPYH TEUEHMSI MAarMaTU4eCcKOro
MaTepuaa, CylIeCTBOBABIINX K MOMEHTY 3aTBepAcBaHus.

[Iamnucmas TekcTypa oOyClOBJIeHA MSATHUCTBIM, HEPABHOMEPHbBIM
pacnpeneaeHreM ILBETHBIX MUHeEpaJoB. TeMHbIe TsITHA (CKOIUICHUS
MUPOKCEeHOB, aM(puO0JIOB, OMOTHUTA) BBIIEISIIOTCSI Ha 00Jiee CBETJIOM
¢oHEe OCHOBHOII MacChlI.

IMopucTbie 1 MUHAATIEKAMEHHBIE TEKCTYPhI XapaKTepPHbI UCKJIIOUU-
TeJIbHO IS 3(PDY3UBHBIX MOPOI, MACCUBHBIE M MATHUCTBIE — TIpe-
HWMYILIECTBEHHO JISI UHTPY3UBHBIX, HO MHOTI/a BCTpeyaroTcs U B 3¢-
¢y3uBHbIX. [Ton0cuyaTbie TEKCTYphl OTMEYAIOTCSI B OOOMX TUIIAX Marma-
TUYECKUX TTOPO/I.

2.1.3. Hanbonee pacnpocTpaHeHHble MarmaTuyeckue
ropHblie Nopoabl

IMopodbI HopmanbHOU Wen04YHOCMU (HU3KoW,e/104YHbIe)

YIbTpaoCHOBHBIE MOPOIbI H MAPOKCEHHTHI. B 3eMHOI KOpe yabTpa-
OCHOBHbIE MOPOJbI (yabmpadbasumet, eunepbasumst), UIN yasmpamagu-
mbl, pacTIpOCTpaHEeHbl HE3HAUUTEIHbHO. MIX cyMMapHOe KOJIMYeCTBO He
MpeBHIIIacT B cpeaHeM 1 % ot o6beMa Kopbl. OHM MOYTH TTOJTHOCTBIO
COCTOSIT U3 OOraThIX MarHUEM U KeJie30M MaUYeCKUX MUHEPATIOB —
OJIMBUHA, TTMPOKCEHOB 1 HEKOTOPHIX APYTUX LIBETHBIX MUHEpaioB. CBeT-
JIBIX IOPOA000Pa3yIOIIMX MUHEPAIOB (II0JIeBBIX 1IMNATOB) B HUX IIpaK-
TUYECKH HET, TTO3TOMY LIBETOBOM MHIIEKC Iopo mpubamkaercs K 100 %.
BoabmuHCTBO yiabTpaMagUTOB IO COAEPKAHUIO KpeMHe3eMa (MeHee
45 %) oTHOCATCS K IpyIIle VJIbTPaOCHOBHBIX nopona. Ho Gorarele mu-
POKCEHOM MX Pa3HOBUIAHOCTU (IMMPOKCEHUTHI) MOTYT ObITh OCHOBHBI-
MU U Jaxe CpeIHUMM MOpoJaMu B 3aBUCHMOCTU OT KOJIWYECTBA U
cocraBa MMPOKceHoB. Cpeaun ynbTpaMaduUTOB MpeodIafaroT TITyOuH-
HbIe TTOJIHOKPUCTANIMYEeCKHE TTopoabl. O0beM ByJIKaHUUYECKUX aHaJlo-
TOB HE3HAYUTEJICH.

K rnyOMHHBIM MOJHOKPUCTAJUIMYECKUM YJIbTpaMaduTam psifa 1mo-
PO HOPMAJIBHOM IIEJIOYHOCTU OTHOCSITCSI AYHUTBI, IEPUAOTUTHI U TTH-
POKCEHMUTHI.

Jlynumut (HazBaHHI 110 Tope Jlan B HoBoil 3emaHauu) — TeMHBbIE,
MOYTU YEpPHBIE MOPOJIbI C 3€JIEHOBATHIM OTTEHKOM M CMOJISIHBIM OJiec-
KOM Ha cBexkeM usiome. [1pu BEIBeTpUBaHUU CTAHOBATCS KOPUUHEBO-
OypbiMu. CTpyKTypa TOJHOKPUCTAJIMUECKas, MEJIKO- U CpeaHe3ep-
HUCTasl, paBHOMepHO3epHUcTas. TekcTypa IioTHas MaccuBHas. ['1aB-
HBII MUHepaJ, ciaraiomuii He MeHee 90 % obbeMa MopoAbl, — Mar-
HEe3UaJIbHBIM OJIMBUH, KaK MPaBUJIO, YACTUYHO 3aMEIIEeHHBI BTOPUY-
HBIMU MUHEpajaMu U3 IPYIbl cepleHTHHA. XapaKTepHble BTOPOCTe-
MEeHHBIe MUHEpaJdbl — IHMPOKCEHBbI, XpPOMUT WUJIU TUTAHOMArHeTUT

(<10 %).
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B nyHuTax BCTpeualoTcs 3ajieXKi XpOMUTOBBIX PYI W TIATUHEL [1pu
CepNeHTUHU3ALMN TyHUTOB BOZHUKAIOT MEeCTOpoxaeHus acbecra. K kope
BBIBETPUBAHUS TYHUTOB TIPUYPOYCHBI MECTOPOXICHUST HUKEIIS.

JlyHUTBI HE UMEIOT U3JIMBIIIMXCS aHAJIOTOB.

Ilepudomumu:r (ot dpanu. peridot — OJIUBUH) — TEMHO-CEpbie U
yepHble mopoasl. [1pu BeIBeTpUBaHUU CTAaHOBATCS OypeiMu. CTpyKTypa
MEPUIOTUTOB TTOJTHOKPUCTAILINYECKAS, OT MEJIKO- IO KPYITHO3epHUC-
TOI, paBHOMEPHO3EpHUCTAsl, MHOTAA IophupoBuaHas. TekcTypa ILUIoT-
Hast, MaccuBHas. K TJ1aBHBIM MUHepajiaM, CJIararolliM ITOPOIY, OTHO-
csATCs MarHe3uaibHblid onuBUH (40 —90 %) u nupokcensl (10— 60 %).
B xauecTBe BTOpOCTENIEHHBIX MOTYT IIPUCYTCTBOBATH IIJIaTMOKIIA3, I~
HeJb WK rpaHaT. MHOrma nMpoKceH B IMepUa0TUTaX ObIBaeT 3aMelleH
pOroBoOii OOMaHKOM.

IlepuaoTuThl — camble pacIpoOCTpaHEHHBIE B IMPUPOIE YIBTPAOC-
HOBHBIE TTOpoAbl. OHU YacTO CoepKaT 3aJIeXK1 XPOMUTOBBIX M TUTAHO-
MAarHETUTOBBIX Py, METAJUIOB IUIATMHOBOM rpyniibl. [1pu BTOpUYHBIX
W3MEHEHUSX TTIEPUIOTUTOB BO3HUKAIOT MECTOPOXKIECHUS acbecTa U CH-
JINKATOB HUKEJIS.

MznmuBImmMucs aHaJaoTaMy UX SBIISTIOTCST TTMKPUTEL.

Iluxpumut (OT rpey. picros — TOPbKUIA; M3-32 BBICOKOTO COACPKaHUS
MarHe3nH, UMeIoIlell TOPbKHI BKYC) — UYepHBIE, C 3eJICHOBATBIM OT-
TEHKOM, nopoasl. Ha TeMHOM ¢hOoHE CKPBITOKPUCTAUIMYECKO OCHOB-
HO# MacCHl BBIICISIOTCSI CBETJIO-3eJICHbIC BKpPAIUICHHWKU OJIMBUHA.
BeIBeTpesbie TIMKPUTHI OKpaIlleHBl B TEMHO-0ypble TOHA, MMEIOT He-
POBHYIO, IIIEPOXOBATYIO MOBEPXHOCTh. TeKCTypa IJIOTHAsI, MACCHUBHAs,
BCTPEYAIOTCST TaKKe TTOPUCTHIC MITM MUHAAJIEKaMeHHBIE TTOPOIbl. MUH-
aJIMHBI 3aITOJTHEHBI CEPIIEHTUHOM, XJIOPUTOM, LI€OJIUTaMMU.

Ilupoxcenumor (HazBaHME OTpaxkaeT MMHEPAJILHBIM COCTaB ITOPO-
IIbl) — TIOJTHOKPUCTAUIMYECKUE, YaCTO KPYITHO- UM TUTAHTO3EPHMC-
TBIE TTOPOIBI C SICHO Pa3IMYMMBIMU TI0 COBEPIIEHHONW CHAHOCTH U
CTeKJISTHHOMY OJIeCKy MpU3MaTHYECKUMU KpUCTalJIaMU MUpoKceHa. LlBer
MMMPOKCEHNTOB B 3aBUCMMOCTH OT COCTaBa MEHSIETCST OT CEPOTO C XKeJI-
TBHIM 1 3€JIEHBIM OTTEHKaMU J10 3eJIEHOBAaTO-YEPHOTO.

I'maBHBEIME TTOPOIOOOPA3YIONIMMI MUHEpAJIaMU SBISIOTCS TTUPO-
KCEHBI, cocTaBsolne He MeHee 60 % obbeMa moponbl. B cocrap nu-
POKCEHUTOB MOXET BXOAUTH ouBUH (1o 40 %), a B KauecTBe BTOPO-
CTEMEeHHBIX MUHEPAJIOB — IJIarMoKJa3, IIMUHEIb UM TpaHaT, MarHe-
THT U TUTAHOMATHETHUT.

XMMHUYECKMI COCTaB IMMPOKCEHUTOB, OJIM3KUIA K COCTaBY cjlararo-
IINX X TUPOKCEHOB, XapaKTepU3yeTCs BEICOKUM COACPKaHUEM KpeM-
HeseMa SiO, (43—55%), COOTBETCTBYIOLIMM OCHOBHBIM WJIM IaxKe
cpemHnM TopogaM. [TMpOKCeHNTHI ¢ IPUMECHIO OJTMBUHA, YMEHBIIIAI0-
LIIETO conmepKaHMe KpeMHe3eMa, CBsS3aHbI MOCTENIEHHBIMU Tepexona-
MU C TIEPUIOTUTAMM, a TTMPOKCEHUTHI, coaepKallie He3HAUNTEeIbHOS
KOJIMYECTBO ITIJIarMokiiasa, — C IMOpoJaMH OCHOBHOI'O COCTaBa THIIA
rabopo.
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OOBIYHO MUPOKCEHUTHI HE 00PA3YIOT CAMOCTOSITEIbHBIX UHTPY3UB-
HBIX TeJI, @ BCTPEYAIOTCS BMECTE C AYHUTaMU, IIepUIOTUTAMU, rabopo.
OHM MOTYT BMelllaTh XPOMUTOBBIC WM IIJIATUHOBBIC PYIBI, MAarHETUTO-
BO€ U TUTAHOMArHETUTOBOE OpYIEeHEHHUE.

MznuBiivMucs aHajioramMmy TUPOKCEHUTOB C BBICOKUMM COAEpKa-
HueMm SiO, IBISIOTCS 60HUHUMBbL — TIONBOMHBIC JIABLI, OOHAPYKEHHBIE
Ha CKJIOHaX TJTyOOKOBOIHBIX KeJIO00B rnepea (pOHTOM OCTPOBHBIX IIVT.
BnepBbie OOHMHUTHL OIIMCAaHbBI HA OCTpOoBax boHWH, MpuUHAaIIeXKaIINX
AnoHuu.

IToponpl ocHOBHOTO coctaBa. OCHOBHBIE MarMaTUYeCKUe MOPOIbI,
WA 6a3umbi, — TIOPOABI C COIepKaHNeM KpeMHe3eMa oT 43 1o 53 %.
OHU ABJISAIOTCS CAaMBIMU PacpOCTPaHEHHBIMI MarMaTUYeCKUMM T10-
poaaMu 3eMHOI KOpbl. [J1aBHBIE MOpoa000pasyIole MUHEPabl OC-
HOBHBIX mopon nupokceHbl (10—65%) U OCHOBHBIE IIATMOKJIA3bI
(35— 65 %), K KOTOPBIM MOTYT JOOABISTHLCS OJIMBUH, MHOTIA POTOBas
oOMaHKa M OMOTUT, a Takxke (eJIbAIIIaTouabl. bojbliioe KoIu4ecTBo
LIBETHBIX MUHepasioB (11BeToBOI MHAeKC 50 * 15) mpumaeT mopojaam
TEMHYIO OKpacKy, Ha (poHe KOTOPOI BBIAEISIOTCS CBET/IbIE KPUCTAJLIBI
iarnokiasoB. IlosiBieHue cpeau TiaBHBIX MUHEPAJIOB IJIarMokiasa
OTJINYAaeT OCHOBHBIE TIOPOIBI OT YJIBTPAOCHOBHBIX.

OCHOBHBIE MarMaTUyecKue IMOpoIbl MO YCIOBUSIM OOpPa30BaHUS
MOJpa3aesIsIIOTCsI Ha MOPOAbI TTyTOHUYECKUEe (MHTPY3UBHBIC) U BYJI-
KaHuuyeckue. K rmiyToHMYeCKUM TIyOMHHBIM ITOpoAaM OTHOCUTCSI Ta0-
0po, a MAJIOTTYOMHHBIM XUJIbHBIM — J0JIepUThl. BynkaHnueckue aHa-
JIOTM TIOPOJ OCHOBHOTO cOCTaBa — 0a3ajibThl, TPeACTaBIEHBI IIIMpE,
YyeM TUTyTOHUYECKHUE.

T'a66po (110 HasBaHUIO MecTHOCTU B MTanum) — mopopa ceporo
WIN YEpHOTO 11BeTa, obJafatolias MoJHOKPUCTALNIMYECKON CpeaHe- U
KPYITHO3E€PHUCTOM, OOBIYHO PABHOMEPHO3EPHUCTOU CTPYKTYpoil. Tek-
CTypa IJIOTHasi MaCCUBHasl, IpU HEPABHOMEPHOM pacIpeeIeHUU 11BET-
HBIX MUHEPAJIOB — TISITHUCTAs. [ JTaBHBIE MUHEPAJIBI TIPEICTABICHBI CBET-
JIBIMA OCHOBHBIMU TIJIaTMOKJTa3aMM M TEMHBIM TTMPOKCEHOM TIpUMEP-
HO B paBHBIX KojmdyecTBax (35— 65 %). B xauecTBe BTOPOCTEIIEHHBIX
MUHEpPAJoB MOTYT MPUCYTCTBOBaThb OJIMBUH, poropasi oOMaHKa, O1o-
TUT, MarHETUT, TUTAHOMArHeTUT. Haanure BTOpOCTENIEHHBIX MUHEPaA-
JIOB B KOJIMYeCTBe Goiree 5 % oTpaxkaeTcs B Ha3BaHUM MOPOIHI (Tabopo
OJIMBUHOBOE, rab0po poroBOOOMaHKOBOE U T.1I.).

LIBeToBOI MHAEKC cocTaBisieT B cpemHeM 50 %.

Jla6padopum — pa3HOBUIHOCTH TAOOPO — MOpPOJA YEPHOTO 1IBETA,
TMOYTHU MOJHOCTBIO COCTOSIIAs U3 OCHOBHOTO IJIarMokiasa (Jiabpano-
pa). Jlerko ompeneinsieTcs IO SIpKOM MpU3alldu B 3€JI€HOBATO-CUHUX
TOHAX, YTO CBSI3aHO C HAJTMYMEM TOHUYANIIINX OPUEHTUPOBAHHEIX TBOM-
HUKOB, TPYIHO PA3IMYMMBIX Jaxe IO MHUKPOCKOIIOM.

C uHTpY3UsIMU TaOOPO CBSI3aHBI MECTOPOXKACHUS TUTAHOMArHeTH -
TOBBIX M MeIHBIX pya. Camu rabOpo MCIOJB3YIOT B KaYeCTBE CTPOU-
TEJIbHOTO U OOJMIIOBOYHOTO Marepuara.
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bazaasomor (BeposiTHO, OT aduornckoro basal — xenezocomepxa-
UM KaMeHb) — TEMHO-Cepble, YEPHBbIE WM 3eJIeHOBATO-YEpPHBIE
IOpOABI, O0JamaroIe CTEKIOBATOM, CKPBITOKPUCTAJUIMIECKON VTN
nop¢pUpoBOIi CTPpyKTYypoil. B mopdupoBBIX pa3HOCTSIX HAa (POHE CKPBI-
TOKPUCTAJUTMYECKON OCHOBHOI MAacChl HEBOOPY:KEHHBIM TJIa30M pa3-
JIMYUMBI MejIKue BKparieHHUKH (1o 20—25 %) nubo 3eleHOBaTO-
SKEJITBIX M30METPUYHEIX 3¢peH OJIMBUHA, JIMOO CBETJIOTO IJIarMoKiIasa,
a HepeaKo OYeHb KPYMHBIE, JOCTUTAIOIIE HECKOJIBKUX CAHTUMETPOB
B JUTMHY, YepHBIC TIPU3MBI ITMPOKCEHA.

Tekcrypa 6a3a1bTOB MOXET ObITh IUIOTHOI MaCCUBHOM, IIOPUCTOMH,
MUHIaJeKaMeHHOW. MUHIAIWHBI 3aTI0JTHEHBI KBapleM, XaJllleTOHOM,
KaJbLMTOM, XJIOPUTOM U APYTUMHU BTOPUIHBIMU MUHEpagaMu. M31uB-
LIrecs o1 BOAOM 0a3ajbThl 00JIamafoT IIapOBOM OTAEIBHOCTHIO (IT0-
IyIIeYHbIe WX MWLIOY-JIaBhl).

BazanbThl UCTIONB3YIOT KaK CHIPhE UIST TTPOM3BOACTBA KAMEHHOTO
JINTBSI ¥ KaK CTPOUTEJbHBIN MaTepual.

Cpenn THITabMCCAbHBIX XUIJIBHBIX ITOPOJ OCHOBHOTO COCTaBa
HauMOOJBIINM PaCIpPOCTPAaHEHUEM IIOJIB3YIOTCS doaepumbt (OT Tpey.
doleros — oOMaHYUBBI). DTO — TEMHO-CEpble UMW YepHbIe MOJHO-
KpHYCTaJUIMYeCKUE TTOPOABI TOTO K€ MUHEpaIbHOIO COCTaBa, YTo U rabd-
6p0, HO OTVIMYAIOIIHECS OT TTOCIIEAHETO MEJTKOKPUCTAITTICCKOM CTPYK-
Typol, KaK paBHOMEPHO-, TaK 1 HEPAaBHOMEPHO3EPHUCTOM.

C moneputaMu OBIBAIOT CBSA3aHBI MECTOPOKIECHHST CAMOPOITHON MEIH,
a TakxKe CyabpuaHbIe pyabl. JoIepuThl UCTIONB3YIOT B CTPOUTEIBCTBE
U KaK ChIpbe UISI KAMEHHOTO JIUTBSI.

Iloponsl cpeanero cocraBa. s cpeqHUX MarMaTUYECKMX IMOPO.
XapaKTEPHO IOCTATOYHO BBICOKOE comepxkaHue SiO, ot 53 mo 64 %.
ITopoxb!l 3TOM TPYIILI PacIIoIararoTcs MeXXIy OCHOBHBIMHM OGecKBap-
LIEBBIMU ¥ KUCJIBIMU KBaplCOAEPXKAIIUMU TOPOAaMU, YTO HAXOIUT
OoTpaXeHHWe B 0COOEHHOCTSIX UX XMMHUUECKOTO 1 MIHEPATBLHOTO COCTa-
BoB. CpenHue MOpoabl XapaKTepU3YIOTCs OOJIBIIMM 0 CPaBHEHUIO C
OCHOBHBIMH TTOPOJIAMU COMEpKaHNUEM CBETIBIX MUHEpaIoB. LIBeToBOIT
uHaekc — 35 * 15 %. Takoe COOTHOIIEHUE MUHEPAJIOB OIpeae/IsieT
CBETJIO-CEPYIO WIIM CEPYIO0 OKpAacKy 3THX Iopona. CBeT/Ible MUHEPAaJThI
MpeacTaBaeHbI IIarMOKJIa3aMu, a MTHOTAA M CBOOOIHBIM KBaplieM. Th-
MMMYHBIMM TEMHBIMM MUWHepaJlaMHu SIBIISIIOTCS poroBasi OOMaHKa, ITH-
POKCEHBI M1 OMOTUT, PEAKO B HEOOJBIINX KOJIMYECTBAX MOXKET IIPUCYT-
CTBOBAaTh OJIMBMH. B TpyTIme mopox cpeaHero coctaBa MeHBIIIE pacIipo-
CTpaHEeHbl MHTPY3MBHBIE MOPOILI (IMOPUTHI, KBaplieBble TUOPUTHI U
Ip.). Bynkanndeckue pasHOBUIHOCTH (aHOE3UTHI U JIp.) BCTPEUAIOTCS
qarie.

Juopumut (BeposITHO, OT rped. diorizio — pasaensiio) — cepble, TeM-
HO-Cephle WU 3eJICHOBATO-CEPhie TTOPOIbI, 00JIagalolIe TTOTHOKPHC-
TAJUTMYECKON MEJIKO-, CpemHe- WM KPYITHO3EPHUCTON CTPYKTYpOIA.
TexkcTypa maoTHass MacCUBHAs WM IISITHUCTasl. [J1aBHBIA Topogooopa-
3YIOIIMIA MWUHEpajd AWOPUTOB — CBETHBINA Tmiarnokias (60— 80 %),
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OMpeaessIolInii OKpacKy mopoabl. Cpeiu TEMHOLBETHBIX MUHEPAJIOB
OOBIYHO Mpeo0IanaloT YIIMHEHHbIE KPUCTAJLIbI poroBoit ooMaHku (0 —
40 %). KpoMe Toro, HEpeaKo MPUCYTCTBYIOT MUpOKceHbI (5—20 %) B
BUJE KOPOTKOCTOJI0YATHIX KpUcTa/UIoB 1 nHoraa omotut (0— 30 %).
B kauecTBe BropocTeneHHOro MuHepaia (< 5 %) MOXeT BCTpeyaThCs
KBap1l, HO HEBOOPYKEHHBIM TJ1a30M OH IpakTU4YeCcKU He BuAeH. Eciu
KOJIMYECTBO KBapla JocTuraeT 5— 15 % u oH Xopollo 3aMeTeH, ITopo-
Jla HAa3bIBACTCSI K6apuesbim OUOPUNIOM.

ITo xuMuyecKoMy U MUHEPAJIbHOMY COCTaBaM AVMOPUTHI MpeaCcTaB-
JISIFOT COOOM MEepexXoaHble MOPOAbl, CBI3aHHbIE, C OJHOW CTOPOHHI, C
IpyInoi rpaHuTa (Yepe3 KBapleBble JUOPUTHI), a C APYIOoil — C IpyI-
noi radbopo (rabopo-AUOPUTHI).

C MHTPY3UBHBIMM MacCMBaMU AMOPUTOB U KBaplLEBBIX TUOPUTOB
CBSI3aHBI MECTOPOKACHUS XKeJIe3HBIX Py (IJIaBHBIM 00pa3oM MarHeTH-
Ta), a TaKXe LBETHBIX M OJaropoaHbix MeTa/uioB. KpoMe Toro, oHu
IIMPOKO MCIIOJB3YIOTCS KaK CTPOMTEJIbHBI M OOJMIIOBOYHBIN MaTe-
pualn.

M3znuBIIMMcs aHaJIOTOM JUOPUTOB SIBJISIIOTCS] aHIE3UTHI.

Andezumut (HazBaHbI 10 TOpHOI Llenu AHI B FOXHOIT AMepuKe) —
OypoBaTO-3eJIeHbIE, Cepble M TEMHO-CEphbie O YEPHBIX MOPOIbI, IO-
YTHU Bcerga odnanarmlne nop@rupoBoit cTpykTypoii. TekcTypa rioTHast
MaccuBHag uiau nopucrasd. Ha ¢oHe CKpBITOKpUCTALINYECKONW WIN
MEJIKO3EpPHUCTOM OCHOBHOI MacChl XOPOILIO BBIAESIOTCS KPYIHBIE
BKpaIJICHHUKM TJIarnoKja3oB (OjecTsiye 3epHa 0eoro 1BeTa, mpa-
BIWJIBHBIX OYepTaHMUil) U Oojiee MEJIKME BKpaIUIECHHUKH POroBOil 00-
MaHKU U TTUPOKCEHOB (YIJIMHEHHbIE U TabJIUTYAThIe 3epHA TEMHO-3¢-
JIEHOTO M YepHOTOo IIBeTa), pexke OMOoTUTa (YepHbIe YEeLIyHKU c Oyec-
TSIIMMU MOBepXHOCTIMU). OOBIYHO BKpaIlJIEHHUKOB TJIarMoKJia3a B 2 —
3 pa3za GoJibllie, YeM BKPAIUICHHUKOB IIBETHBIX MUHEPAJIOB.

C aHzme3uTaMu CBsI3aHbl pa3HOOOPA3HbBIE MECTOPOXKACHMS LIBETHBIX
(Hampumep, Meau B Uwian) U OGJaropodHBIX METaJIOB. AHIE3UT HC-
MOJI3YETCSI 1JISl U3TOTOBJIEHUSI BBICOKOCOPTHBIX CTEKOJI, YCTOMYUBBIX
K BO3IEWCTBUIO KUCIOT M IIEJI0Yeil, a TakKKe IMPU U3TOTOBJICHUM Yep-
Horo dapdopa.

ITopoaw Kuciaoro coctaBa. Kucible MarMaTuyeckue Mopojibl nepe-
ChINIeHB KpemHe3eMoM (SiO, > 64 %). it Hux xapakTepeH KBapil (0T
15 1o 45 %). B cocTtaB KUC/IbIX ITOPOJ TAKKe BXOIST ITOJIEBbIC IIIIATHI
(40— 85 %), TpenMyIIIeCTBEHHO KaJlMeBO-HATPUEBbIe, U HEOOIBIIIOE
KonuecTBO (3—25 %) LIBETHBIX MUHEPAJIOB M3 TPYIIIHI CII0A, aMpu-
00J710B WJIM u3peAaka NMUpokceHoB. [IpucyTcTBHE MOJEBBIX IIIATOB,
MMeEIOLLMX OeJblil, Cephlil, XeITOBAThIIA, 3€JIEHOBATHI, KPEMOBBIH LIBETa
pPa3JIMYHBIX OTTEHKOB, O0YCJIOBIMBAET CBETIIYIO OKPACKY KUCJIBIX Mar-
MaTHUYeCKHUX Mmopo. B 3Toii rpyniie Hanbosee UPOKO pa3BUTHI MHTPY-
3UBHBIE TIOPOABI eparumsl U OJIU3KUE K HUM IO XMMUYECKOMY U MU-
HEepaJIbHOMY COCTaBaM 2paHoouopumol, NAaeU0paHumsl, AelKocpanumol
u np. Ho HaubonblliuM pacrpocTpaHeHUeM, He TOJIbKO Cpeaud KHC-
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JIBIX, HO ¥ BCEX MarMaTHYeCKUX ITOPOI, TIOJIb3YIOTCS TpaHUTHI. M3THB-
LIXMCS aHAJIOTOM TPAHUTOB SIBJISIIOTCS puoaumsi (Aunapumet), a TpaHoO-
IIMOPUTOB — Odauyumeol.

Ipanumot (OoT nar. granum — 3epHO) — MOPOIbI CBETJIO-CEPOTO,
PO30BaTO-CePOro, KpacHoro 1peta. CTpyKTypa MOJTHOKPUCTAIUIMYECKAsI
OT MEJKO- 0 KPYITHO3ePHUCTOM, paBHOMEPHO- WJIM HEPAaBHOMEPHO-
3epHHUCTast, HHOTAA IMopupoBuIHas. TekcTypa IJI0THAsT MacCUBHAS.
B KonnuyecTBEHHOM OTHOILIEHUU TPAHUTHI COCTOSIT U3 IIPUMEPHO paB-
HBeIX moieir (20— 35 %) KanneBo-HATPUEBOTO TOJIEBOTO ImaTa (op-
TOKJIa3a WM MUKPOKJIMHA), KMCJIOTro ruarnokiasa (25— 35 %) u kBap-
ma (25—40 %). TeMHOLBETHBIX MUHEPAJIOB (OMOTUT, MYCKOBUT, peXe
poroBast oOMaHKa) comepKuTcs Majao — ot 3 10 10 %. ['nmaBHbIE TOpO-
JI000pa3yoIIMe MUHEPAIbI JIETKO OINPEAEISIOTCS MAaKPOCKOMUYECKU.
Ilonesbie MIIATH O CTEKJISIHHOMY OJIECKY Ha IUIOCKOCTSIX CITAaiHOCTH
U 1BeTy (PO30BOMY, CEpOMY, O€JIOMYy pasiUUHBbIX OTTEHKOB). KBapii
MPUCYTCTBYET B BUAEC OCCLBETHBIX, TBIMUATO-CEPBIX UM YEPHBIX 3€-
pEH HeTpaBWILHOU (GOPMBI, 00IagaeT KUPHBIM OJIECKOM 1 PaKOBHC-
THIM U310MOM. CITI0[bI 00Pa3yIOT SIPKO OJIeCTSIIME YelIyi4aTo-JIUCTO-
BaTble KPUCTAJLIBI CepeOpUcTOro (MyCKOBUT), TEMHO-O0YpPOIo WX Yep-
Horo 1uBera (OMOTHT).

Pa3sHOBMIHOCTh TpaHHUTa ¢ KPYITHBIMU 3¢pHAMM TTOJIEBBIX INTIATOB,
o0Jagaroliasi HepaBHOMEPHO3EPHUCTOM MOPOUPOBUIHON CTPYKTYPOI,
Mojlyynsa Ha3BaHUe epanuma panaxueu (B repeBoje ¢ (PUHCKOTO —
THWIOW KaMEeHb), TOCKOJIbKY 3Ta MOpOoAa CPABHUTEIBHO JIETKO pa3py-
11aeTCs IIPU BHIBETPUBAHUM.

C TpaHUTaMM CBS3aHBI TTOJIMMETAJUTMYECKIE PYABI, MECTOPOXKIC-
HMA BoJb(dpaMa, MOJIMOLEHA U IPYTUX IMOJIE3HBIX UCKOMaeMbIxX. ['pa-
HUTHI IIMPOKO MCTIONB3YIOT KaK CTPOUTETBHBIN U OOIUIIOBOYHBII Ma-

Tepual.
Puoaumer (HazBaHUE OT rpey. reo — T€YEHUE, peKa MOAYEPKUBAECT
GrouganIbHyI0 TEKCTYPY MHOIMX PUOJIUTOB) — 0Oejasi, CBETJIO-Ce-

pasi, 4acCTO C XKeJITOBAaTbIM WJIM PO30BaThIM OTTeHKOM Topoaa. CTpyk-
Typa nop¢pupoBasi — Ha (poHE CKPHITOKPUCTALINYECKOM MIU CTEK-
JIOBaTOU OCHOBHOM MacChl BBIAEJISTIOTCS MEJIKUE BKPAIUIEHHUKHU I10-
JIEBBIX IIMNATOB (CBETJIbIE OJECTSAIIME WJIM MATOBbIE 3€pHAa C POBHOM
MOBEPXHOCThIO, MPaBUJbHBIX OUYEpPTaHMIi), pexe — KBapua (cepbie
WJIN YepHbIE, CTEKJIOBUIHBIE 3€pHA, HETIPABUJIbHBIX OuepTaHuii). Tem-
Hble MUHEpAaJbl UTPAOT BTOPOCTEINEHHYIO poJib. Yallle Bcero BcTpeya-
IOTCS YepHbIE OJIECTSIIME JMCTOUKM OUOTUTA, PEXE — WUrOJIbUYaThie
KpUCTaJLJIbl Oypoii UIn YepHOUl poroBoit oOMaHKu. PuonuTel obnana-
0T pa3HOOOpa3HOIl TEKCTYypoOli: INIOTHOM MAaCCHMBHOI, IMOPUCTOIMA,
yacTo duionaanbHoi. MUHepaabHbIN COCTaB UX TaKOM XXe, KaK y rpa-
HUTOB.

PuonuTsl nprMEHSIIOT B CTPOUTENLCTBE, CTEKOJbHON MPOMBIIILICH-
HOCTH, C HUMHY MOTYT OBITh CBSI3aHbI MECTOPOXKIeHMs ojioBa (Mekcu-
Ka) U APYTMX METaJJIoB.
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I'mmabuccanbHble XKIIbHBIE MTOPOIbI TPAHUTHOTO COCTaBa MPEICTaB-
JIEeHBI MUKPOTpPaHUTAaMM, TpaHUT-NIOphUpPaMHU, alljIMTaMu U TerMaTu-
TaMU.

Mukpoepanumot 1 epanum-nopgupst UMEIOT CXOIHBIN ¢ TPAaHUTAMU
XUMUWYECKUIA 1 MUHEPAJIbHBINA COCTaBbl U OTJIUYAIOTCSI OT HUX TOJBKO
CTPYKTYPO#, KOTOpasi MOXET OBITb JIMOO CKPBITOKPUCTALIINYECKON,
160 nopdupoBoii. Ha coctaB BKpanjaeHHUKOB YKa3bIBAaIOT JOMIOIHM-
TeJIbHbIE Ha3BaHUsS — OMOTUTOBBIM, amM(pUOOIOBLINA, MMPOKCEH-TIJIa-
T'MOKJIa30BbIM U T.JA. TpaHUT-TIOPpGUP. DTU MOPOALI CJIaraloT KpaeBbie
30HBI U aniou3bl TUIA0NCCATbHBIX MHTPY3UBOB M IAaliKU pa3IndHOI
[JIyOMHHOCTH.

Anaumbt — MEJIKO3EPHUCTBIC KUJIbHBIE MOPOILI TPAHUTHOTO CO-
cTaBa, OOBIYHO JIMILIEHHbIE TEMHOLIBETHBIX MUHEPAJIOB. 3aJIeraloT B BU/E
KWJI B MAacCHBax TPAHUTOB M BO BMEIIAIOIIMX MOPOAaX.

Ipanummnoie neemamumui (OT Tpey. «neamamoec» — Kperkasi CBsI3b) —
KPYITHO- ¥ TUTAaHTO3€PHUCThIE CBETIOOKPAIIIEHHbIC XXIJIbHBIE TTOPOIbI
IPaHUTHOTO cocTaBa. OTaeNIbHbIE KPUCTAJLIbl B TPAHUTHBIX MErMaTUTax
JIOCTUTalOT OIPOMHBIX pa3MepoB (no 15 m). JI1s1 rpaHUTHBIX erMaTu-
TOB XapakKTepHO Hajuuue rpapruuecKrux cpacTaHUI KBaplia U MoJieBO-
TO 11ITaTa, KOTOpbie KPUCTALIU3YIOTCS OOHOBPEMEHHO (TTerMaTUTOBAs
CTPYKTYypa).

YmepeHHo-wenoYHble (cybuienoyHbie) U uesioyHble nopoodbi

Bo Bcex paccMOTpeHHBIX IpyMIiax MarMaTHYeCKUX IMOPO, pa3inda-
JOIIMXCS TI0 KMUCJIOTHOCTH, TIOMUMO PsIia TIOPOJl HOPMAaJIbHOM IIEI0Y -
HOCTH BBIICJISIOT PSIABI TTIOPOJ YMEPEHHON M TTOBBIILIEHHOM IIEJ0YHO-
cTH (CcyOlIesToyHBle W IIeJIOYHBIe Moponabl). Kputepmem mis Takoro
pasneneHus CIYXUT colepKaHue B TOPHBIX MOPOIaX CYMMBI 1ieoueit
(Na,O + K,0), npenenbl KojaebaHU KOTOPOU TPUHUMAIOTCS Pa3HbI-
MU JJI pa3IudHBIX TPYIII MOPO, T.€. BapbUPYIOT B 3aBUCUMOCTU OT
coaepxkanus SiO,.

B 1emoMm mopoasl yMepeHHOM 1IEJIOUHOCTHU ColepKaT 00JIbIIOe KO-
JIMYECTBO IIIEJIOYHBIX KaIMEBO-HATPUEBBIX ITOJIEBBIX IITATOB (OPTOK-
Jla3, MUKPOKJIMH M IIp.) W ILIBETHBIX MMHEpAJIOB, OOraThIX THUTAHOM.
B 11e109HBIX TTOpOIax Cpenr TIaBHBIX TOPOI000pa3yIOIINX MIHEPAIOB
MHOSBJISIIOTCS (peIbAIIIIaTONAb (B OCHOBHOM He(eIH) U LIBETHHIE MU~
Hepasbl U3 TPYII MTUPOKCEHOB M aM(pHOOJIOB ¢ BEICOKMM COIEpXKa-
HUEM HaTpusl.

K uncimy Hambosee pacrpocTpaHeHHBIX TTOPOI YMEPEHHO-IIET0T-
HOTO M ILEJOYHOTO psifa OTHOCITCS CUEHUTHI M MX M3JIMBIIKMECS aHa-
JIOTY TPAXUTHI, a TAaKKe HedeTMHOBEIC CUEHUTEHI. [10 comep:kaHnio KpeM-
He3eMa (52— 64 %) Bce OHM OTHOCSITCS K IPYIIIE CPEIHUX ITOPO..

Cuenumot (HazBaHue ot T.CueHa B VTanuu) — riiyOMHHbBIE UHTPY-
3UBHBIE IIOPOIBI YMEPEHHO-1IEIOYHOTO psiaa (5— 12 % cyMMBI 1eJIo-
Yeil) CBETI0-CepOro, PO30BOTO WJIM KPAacCHOTO I[BETa Pa3IMYHBIX OT-
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TeHKOB. CTpyKTypa MOJHOKPUCTAIINYECKast OT CpeaHe- A0 KPYITHO-
3epHUCTO. OOBIYHO CTPYKTYypa paBHOMEPHO3E€pHHUCTasl, HO BCTpeya-
JOTCSI CHEHUTHI ¢ TTOPMUPOBOI CTPYKTYPOI, 0OYCIOBICHHON TIPUCYT-
CTBUEM KPYITHBIX (IO HECKOJIBKUX CAHTUMETPOB B IJIMHY) KPUCTAJUIOB
KaJIMeBO-HATPUEBOTO MOJIEBOTO IITaTa. TeKCcTypa CUSHUTOB TIIOTHAsI
MacCHUBHasl, MHOIIa HaOJII0JaeTcss pa3HOBUAHOCTb C CyOmapaieib-
HBIM PacIOIOKEHUEM TaOJIMTIATBIX KPUCTAJUIOB, COCTABIISTIOIINX TT0-
pony. OCHOBHBIE MUHEPAJIbI CUEHUTOB — OPTOKJIa3 MM MUKPOKIMH
(60—80 %), B MeHblel cTenneHn — Iutarnokiasel (10— 30 %). Tem-
HOLIBETHBIX MuUHepaioB Maio (10—20 %), riaBHbIM 00pa3oM — 3TO
poroBast oOMaHKa, pexXe MUPOKCEHBI, MHOTAA Takke Omotmt. KBapix
OOBIYHO OTCYTCTBYET, HO B HeOOiblIOM KonuyecTBe (< 5%) Moxer
comepXarbcsl B KaueCTBe BTOPOCTETICHHOTO MUHepaJa.

MakpoCKOIMMYECKH CUEHUT MOXHO CIyTaTh C TPAHUTOM, OT KOTO-
pOTO OH OTJIMYAETCS MPAKTHUECKU ITOJTHBIM OTCYTCTBHEM 3epeH KBap-
11a 1 MAaTOBBIM OJIECKOM Ha TIJIOCKOCTSIX CITAMHOCTH KaJIMeBO-HAaTpUe-
BBIX ITOJIEBBIX ILIITATOB.

C cueHUTaMU CBSI3aHbI MECTOPOXKIECHUS Keae3a, Mear, MapraHiie-
BBIX Py, 30JI0Ta M APYTUX MeTa/UT0B. OHM MCTIONB3YIOTCS KaK 00IUII0-
BOYHBII MaTepual.

Tpaxumot (OT Tpey. frachys — 1eplIaBblii, 1IEPOXOBATHINA) — U3-
JIMBILIHECS CBETJIbIe OeJble, CEphie, XKeJATOBAThIe, PO30BaThIe UM Kpac-
HBbIE TIOPOIHI C SICHO BBIpAasKeHHOM MOpGUPOBOI, peke CKPHITOKPUC-
TaJUTMYECKON MJIM METKO3epHUCTON CTPYKTypoil. B cBexem mamome
Hopoabl 00JIafaloT 1IePOX0BATOM MOBEPXHOCTHIO 32 CUET OOMIINS MEb-
YalIlIiX KPUCTAJUIOB TIOJIEBOTO IITIaTa B OCHOBHOM Macce. TekcTypa
00BIYHO MeJIKonopucTas. B mopax yacTto HabI0ga0TCS MEJIKME KPpUC-
TaJUTHI BTOPUIHBIX MUHepasioB. [1o MIHEpaIoTMueCKOMY COCTaBy OHU
HE OTJIMYAIOTCSI OT CUeHUTOB. KpymHble BKpaIjieHHUKHY MpeaCcTaBIeHbI
B OCHOBHOM OJIECTSIIIMMU I MaTOBBIMH, HEPEIKO BOASTHO-TIPO3pad-
HBIMU 3epHaMU KaJIMeBO-HATPUEBBIX MOJIEBBIX IIITIATOB, O0JIee MEJIKUE —
IUTarnoksa3amMu. BKparieHHMKOB TeMHOILIBETHBIX MUTHEPAJIOB (pOroBast
oOMaHKa, OMOTUT, IMUPOKCEHHBI) OUYeHb MaJo.

TpaxuTel UCTIONB3YIOT B CTPOUTEIBECTBE M CTEKOJIBLHOM TTPOMBIIII-
JICHHOCTH KaK KUCJIOTOYIOPHBIN MaTepual.

Hedgpeaunoevie cuenumovr — ri1yOVIHHBIE WHTPY3UBHBIE 11IEJOYHBIE
(cymma 1mesnoueii 14— 18 %) noaHokpucTaimueckuie mopoasl. Llper
MEHSETCSI OT CBETJI0-CEPOro, pO30BaTOrO A0 TEMHO-CEPOTO C 3eJIEHBIM
oTTeHKOM. CTpyKTypa KpyITHO3EpHUCTAsI, pexKe TMraHTo3epHUCTas. Tek-
CTypa OOBIYHO TIJIOTHAsI MAacCWMBHAsA, HO BCTPEYAIOTCS MOPOIEI, B KO-
TOPBIX TAOJUTYATBIC KPUCTAJLIBI MOJIEBOTO 1IITIaTa UMEIOT TIJIOCKOCTHYIO
OPUEHTUPOBKY, a TakKXe IT0JocyaThle IMOPOIbl C YepelOBaHUEM ITO-
JIOC, 00OTalllEHHBIX CBETJBIMU U TEMHOIBETHBIMU MMHEpaJaMH.

I'maBHBIE TTOpOIOOOpPA3YIOIINE MUHEPATIBl — CBETJbIC IIEJTOUYHBIC
KaJIMEBO-HaTpUeBbIe TTosieBbie Wathl (20 — 60 %), cepoBaTo-3€eJIe b
WA KpacHOBaTo-0ypuIii Hedenud (20 —45 %), KpucTautbl KOTOPOTO
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XapaKTepHU3YIOTCS XXUPHBIM 0JI6CKOM, MHOTIA KHMCIBII TIarnokias (5 —
20 %). I1peobaanalor 1IeJIOYHOI OJIeBOM 1IIAT U He(eInH, COCTaB-
nsmionye B cyMmme 50— 90 % obbema moponsl. LiBeTHbIE MuHEpasl (5 —
40 %) npencTaBieHbl INIABHBIM O00pa3oM LICJIOYHBIMU ITUPOKCEHAMMU
n aMpudoIaMu, pexxe OMOTUTOM. LIBeTOBOIT MHIOEKC M3MEHSIETCS OT
5—10 oo 30— 40. XapakTepHasi 0COOEHHOCTb — XOPOILIO 3aMETHhIE Ha
MTOBEPXHOCTSIX BBIBETPUBAHUS YIIyOJeHUs (OCHUHBI), OCTAIOIINECs
TocJie BhIleIa4MBaHus 3epeH HedearnHa.

[To MUHepaTbHOMY COCTaBY BBIIEJSIOT HECKOJIBKO Pa3HOBUIHOC-
Teil He(peTMHOBBIX CUEHUTOB, IMOJYYUBILINX MECTHBIEC Ha3BaHUS — ¢hoii-
Aum, Ayaepum, Mapuynoium, mMuackKum.

HedennHoBbie CMEHNUTHI MOXKHO CITYTaTh C CHEHUTAMU M TPAaHUTAMMU.
OT TpaHUTOB OHU OTIMYAIOTCS OTCYTCTBHMEM KBapia, OT CUEHUTOB —
HaJlnyieM HedelunHa.

Mcronb3yloT B CTEKOJIBHOM, KepaMUYECKOM, IIEMEHTHOM, XUMMU-
YeCKOM mpou3BoacTBax. OHU YacTo comepkaT MECTOPOXKIECHUST PEIKUX
METaJUIOB.

BynkaHu4eckue nopodbl HEMOCMOSIHHO20
XUMUYeCKo20 cocmasa

[1pu U3IUSIHUYU eperpeToil JaBbl Ha 3eMHYIO IMTOBEPXHOCTD, a 0CO-
OEHHO Ha JHO MOpsI, OHA Pe3KO OXJaXJaeTcs, TepsieT JIeTyuue KOM-
MOHEHTHI U OBICTPO 3acThiBaeT. M3-3a OBICTPOro OCThHIBaHUS JaBa He
yCIeBaeT pacKpUCTANIN30BAThCS M 3aTBEPAECBAET B BUIE aMOP(HHOTO
BEILIECTBA — BYAKAHUHECKO20 CMeKAa — C TIOJHbIM OTCYTCTBUEM WJIU
HE3HAYUTEIBHBIM KOJIMUECTBOM KPHUCTAUIOB. ByJIKaHMUecKoe CTEKIIO —
00bIUHAsI COCTABJISIIOLIASI CTPYKTYP OCHOBHOM MacChl U3JIMBIIMXCSI Mar-
MaTUYeCKUX Mopoa. M3BecTHBI BYyJIKAHWYECKHE CTEKJIa OCHOBHOTO M
CpPeIHEro cocTaBa, HO yallle BCero B IIPUPOJIe BCTPEUalOTCsl BYJIKAHU-
yecKure CTeKJia 0oraThlXx KpeMHe3eMOM, HanboJjiee BI3KUX KUCIbIX (pU-
OJIUTOBBIX) JIaB — OOCHUIMAHbI, TIEPJIUTHI, TTEM3bI.

Ob6cuduanwt (ot nat. lapis Obsianus 1o umMeHn pumisiHuHA Obcuyca,
MpPUBE3IIEr0 3TOT KaMeHb U3 D(UONUN) — 4YepHasi, a IpU HATUIUU
TOHKOM NMPMMECH reMaThTa KpacHOBAaTO-KOpUYHEBasl IIJIOTHAasi OMHO-
pOAHAasl MOpOoAa CO CTEKJIOBATOM CTPYKTYPOIi, CTEKJISTHHBIM OJIECKOM U
XOPOIIO BRIPaKEHHBIM PAKOBUCTHIM U3JIOMOM. BeTpeuaroTcst obcunmna-
HbI MSITHUCTOM M MOJIOCYATOM OKPACKU, O0YCIOBIEHHOI CTPYSIMU CTEK-
Jla pa3Horo 1BeTa (¢paouaanbHast Tekctypa). Comep:kaHue BOJBI B 00-
cuauaHax He mpeBbimaeT 1 %. [lpu GombllieM KoJIMYecTBe BOIBI (IO
5—10 %) obcuaraHbl epexoasT B nepaumot (IIEXIITEITHBI), KOTOPHIE
OTJIMYaloTCs 0oJiee CBETJON Cepoii OKpacKOi M IMepjaMyTPOBBIM WU
SKMPHBIM CMOJISTHBIM OJIECKOM.

ITpu HarpeBanuu 10 1000 — 1200 °C pruoaMTOBbIE MEPIUTHI BCITY4H-
BalOTCSI, MHOTOKPATHO YBEJIWYMBas OOBEM BCIEICTBUE BbIACICHUS
BOJIbI, TO3TOMY OHHU YaCTO MCIMOJIb3YIOTCSI B TPOU3BOJICTBE TEILJIOU30-
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JISITMOHHBIX MaTepranoB. O6CHANAHBI TIPUMEHSIOTCST KaK MOIeTOYHBINA
KaMeHb.

Ilem3wr (OT naT. pumex — neHa) — Jjerkue Oeblie, cepble, XKeaThie,
CBETJIO-KOPUYHEBBIE, MHOTIA YepHbBIE, YPE3BBIYAHO TTOPUCTHIE, IIIep-
IIaBble Ha OIIYITh Mopoasl. [10 BHEIIHEMY OOJIMKY MPEACTABIISIOT CO-
001 BCIIEHUBILYIOCS, KPYIHOITY3BIpYATYIO WIN IJIMHHOBOJIOKHUCTYIO
maccy. CocTosIT U3 ByJKaHUYeckoro crekia. Ilopoabl oueHb Jerkue,
yIeJbHBIN BeC MeHblIe eqruHUIbl. O0pa3yloTcs Ipu ObICTPOM 3aTBEP-
JleBaHUM OypHO BCKUMalollel, odoraileHHoN ¢aouaaMu JiaBbl pas-
JIMYHOTO, Yallle KHUCJIOrO COCTaBa.

IleM3bI UCIONB3YIOT B CTPOUTEIBCTBE IUIST M3TOTOBJICHUS TIEM30-
OeToHa 1 Kak Jno0aBKa K lieMeHTaM, B He(hTeXUMUYECKOM U XMMUYEC-
KOI TPOMBIIIUIEHHOCTH B KayeCTBE KaTajln3aTropa, He3aMECHUMEBI TP
MMPOMU3BOJCTBE Pa3IMYHBIX A0OPa3UBHBIX MTOPOIIKOB.

BynkaHoz2eHHble 06J10MO4YHbIe (MupoknacmuYyeckue) nopoodbi

B xome m3BepXKeHMST OOJBIIMHCTBA KOHTUHEHTAJIBHBIX BYJIKAHOB
IMIOMUMO U3JIUSHUS JIaB B aTMOCcepy BbIOpachIBaeTCsl OTPOMHOE KOJIH-
YeCTBO 0OJIOMKOB. B3pbIBHEIE Ta30BBIC BHIOPOCHI 3aXBaThIBAIOT, pas-
OpBI3rMBAIOT M PACTIBUISIOT XHUIKYIO JaBy, pa3pyllialoT MaTepuaa ByJ-
KaHWYECKUX MTOCTPOeK. PackajeHHBIE CTYCTKH TBEepACIOLIECH JIaBbl pa3-
JIMYHOM BEJIMYMHBI U (POPMBI OCTHIBAIOT BO BpeMsI I0JIETa U BMECTE C
00JIOMKaMU TTOPOI, TTAHaloT Ha 3eMITIO, 00pa3yst OTPOMHEIE MACCHI PBIX-
JIBIX TBEPIBIX MPOAYKTOB U3BEPKEHUS — megpbl (TS PMUH MPUMEHSIICS
ele ApUCTOTENIEM) UJIU HUPOKAACMUYECK020 Mamepuand.

B 3aBuCHMOCTH OT pa3MepoB O0JJOMKOB Cpeau PHIXJI0U Te(pPhI BhI-
NEJISIIOT 8yAKaHu4eckyr nolab (8yakanuveckut nenen) (< 0,05 Mm), eya-
kanuueckuii necok (0,05 —2 mm), zanusau (2— 50 MMm), eavtbbt U 8yaKa-
Huueckue 6omowut (> 50 MM). BoMOBI pecTaBaeHbI KyCKaMU JIaBbl, Bpa-
LIAIOIIMMHUCS TIPH TOJIETE W MPHOOPETAIOIIMMU OKPYTJIYIO, IIapOBUI-
HYIO, BepeTeHO00pa3HyIo, TPYIICBUAHYIO U T. . (GOpMY.

B HekoTopBIX cllyyasX OTHeIbHbIe OOJJOMKU CHJIBHO Pa3orpeToro
MMM POKIIACTHYECKOTO MaTeprayia CBapUBAIOTCST MJIN CIIEKAIOTCS MEXIY
c000i1 1 00pa3yloT MOPOAbI, HOCAIINE HAa3BaHUE CHEKWUXCA my@os,
WA aeeAlomuHamoe.

OOBIYHO 3HAUMTENIbHAS YaCTh PHIXJIOrO MUPOKIACTUIECKOTO MaTe-
pUajia pa3MbIBAaeTCAd M YHUUTOXAETCS IMTOBEPXHOCTHBIMU BomaMmu. Co-
XpaHMBILASCS YacTh CO BpeMEHEM YIUIOTHSIETCSI, THUAPOXUMUYECKU
LIEMEHTHPYETCST M TIpeBpallaeTcsl B KpernKue MOpoabl — @yaKanuuec-
Kkue myguoi. OHU CIIOXEHBI U3 OTAEJBHBIX 00JJOMKOB BYJIKAaHUYECKOTO
MaTepHaa, IPOMEXYTKN MeXIy KOTOPBIMU (IIEMEHT) Yallle BCEro 3a-
MMOJJHEHBI TOHKUM BYJKAHWYECKUM MEIJIOM, peXe [NIMHMCTBIM WIN
KPEMHUICTBIM OCaTOYHEBIM BelllecTBOM. TydHI Tak Xe, KaK phIxias Ted-
pa, pa3aessioTcs Mo BeJIMUMHE Mpeodiagaiolinx 00JIOMKOB Ha nento-
evte myghot (0,05—2 mMm), aanurauesvte myghot (2— 50 MM) U 2avtbo-
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eble Oomboevie, U azaomepamossle, mygot (> 50 mMm). I1o coctaBy u
CTPOCHUIO OOJIOMKOB Pa3INyaloT CAeaylolie pa3HOBUIHOCTU Ty(dOB:
eumpokaacmuyeckue (MpeodiagaroT 00JIOMKM CTEKJAa), KPpUCMAalioKAa-
cmuueckue (Ipeo01agaoT O00JOMKU KPUCTAJJIOB) U AUMOKAACMUYeC-
Kxue (nMpeobiagaroT 00JOMKHU TOPO/).

2.2. Ocago4Hble ropHbie nopoabl

OcanouHble TOPHBIE TTOPOILI OOPA3YIOTCSI Ha TOBEPXHOCTH 3eMIIU B
pe3yJbTare ASUCTBUST Pa3IMYHBIX 9K30T€HHBIX MPOLIECCOB 1 3ajIeratoT
B caMoOil BepXHeil YacTh 3eMHOI KOpBI, 3aHUMast OKoJio 75 % muioia-
IIA 3eMHO TToBepXHOCTH. M3 HUX moosiBaeTcst 6oiee 90 % Beex moses-
HbIX UcKonaeMbIx (B ToM uncie 100 % rasza, HeTH 1 KAMEHHOTO YIJIS).
YacTo 3Ty Mopoabl caMU SIBJISIIOTCS TTOJIE3HBIMU UCKOITaeMbIMU (CTPOU-
TeJbHbIE MaTepHUasbl, CTEKOJIbLHOE, KepaMUUECKOe, MeTaUIypruyeckoe
chipbe 1 Ap.). Kpome Toro, ocanouHbie MOPOAbI U COIEpKAILIUECs] B HUX
OpraHMYeCcKMe OCTaTKM (OKaMEHEJIOCTH) HECYT BaxKHEMIITYI0 MH(pOpMa-
1o o Tuapocdepe u ouocdepe, penbede, KImMaTe U IpYTriX YCIOBHUSIX
TeOJIOTMYECKOTO TIPOIIIOTO OTIEIbHBIX PETMOHOB M 3eMJIM B 1IEJIOM.

B o6pasoBanny ocamoyHOIl TOPHOM NOPOABI BBIACISIOT: CTaIMIO
(bopmupoBaHUs ocagka U CTaauio IIPeodpa3oBaHUs OcaaKka B TOPHYIO
nopoay (auareHes).

Cramus ¢popMupoBaHMS 0CATKA BKIIOUYaeT 00pa3oBaHKMe YaCTHUIL OCa-
JIOYHOTO MaTepuralia, UX IepeHoC U oTIoXeHue. YacTULbl 0CaIOYHOTO
MaTepuaia, U3 KOTOPBIX BO3HUKAIOT OCAIKH, 00pa3yloTCs pa3IudHbI-
MU CITocOOaMM: a) TIPW BHLIBETPUBAHUM W 3PO3WU JTIIOOBIX MCXOMTHBIX
TropHBIX nopoJ (00JoMOYHBIE 3epHa); 0) MpU XMMHYECKOM BbINaae-
HUM U3 pacTBOpPa B 0CAJ0K Pa3IMUHBIX MUHEPAJIOB U COJieil (XeMOTeH-
HBI€ 3epHA); B) IpU OMOXMMUYECKOM OCAXACHUM MUHepanioB (O0uO-
reHHble 3epHa). [ToaToMy mo crocoOy oOpa3oBaHUsI 0CaTOYHOTO MaTe-
puaia BBIACISIOT 0010MO4YHble, XeMO2eHHble I OpeAHO2EeHHble 0CAOOUHbLe
20pHble nopodsl. MHOrooOpasue TUIOB 3epeH 0CaJOYHOTO MaTepuana
OOBsICHSIETCSI Pa3IUYMSIMU YCIOBUM (0OCTaHOBOK) OCaIKOOOpa3oBa-
Hus. OnpeaensioluMU pakTopaMu 3TUX YCJIOBUI SIBJISIIOTCS: KJIMMAT,
XUMHUUYECKUI cocTaB BOJ OacceiiHa ocaJKOHaKOILIEHUsI, OMoJorTnyec-
Kas TIPOAYKTUBHOCTh U pelibed. [lepeHoc ocagouHoro matepuaa rnpo-
M3BOIUTCS peKaMu, BETPOM, JEIHMKAMHU, MOPCKUM TIpUOOEM M MOp-
CKMMM TEUEHMUSIMU, a TaKXKe I0J HeMOCPEACTBEHHBIM AEWCTBUEM CHIT
rpaButaiuu. PopMUPOBAHKUE OCATKOB U OCaXKIeHUE 3epeH HaUMHAeT-
Csl BCJIEICTBME M3MEHEHUsI MapaMeTpOB CPeabl OCAAKOHAKOILICHMS
(YMeHbIIEHHUs CKOPOCTU BOIHOTO WMJIM BO3AYIIHOTO ITOTOKOB, YBEJIM-
YeHHUsI KOHLIEHTPpallUu CoJiell B BOJe U Jp.), a TAaKXKe BCJIEICTBUE XKI13-
HenesITeIbHOCTU M OTMHUpaHUs OopraHu3MoB. OcaxIeHHbIC YaCTHUIIBI
MOTYT TIOABEPraThCsT HEOMHOKPATHOMY (DM3NIECKOMY U XUMUIECKOMY
MepeoTIIOXKEHUIO U MepepaboTKe TOHHBIMU OpraHudMamMu (0MoTypoa-
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1usi). buotypo6aliusi MOXeT MOJTHOCTbIO YHUUTOXUTb TOHKYIO TIepBUY -
HYIO CJIOUCTOCTb.

JImarene3 oxBaTbhIBaeT (PU3MKO-XUMUYECKHE U OMOXMMUYECKUE TPO-
LIeCChl YpaBHOBELIMBAHUS OcCajiKa U IMPEeBpalleHUs] €ro B 0CaI0YHYIO
ropHylo nopoay. B xone nuareHesa npoucxoasiT YIJIOTHEHUE U 00€3BO-
>KMBaHUE OCAJKOB, Pa3JIOKEHUE 3aXOPOHEHHOIO0 OPraHMYeCcKoro Be-
11IeCTBa, PaCTBOPEHUE HEYCTOMUMBBIX U 00pa30BaHUE HOBBIX MUHEpa-
JIOB, 00pa30oBaHWE KOHKPELMA U LeMEHTALMsI OCaIOYHBIX YaCTHII.

Ilemenmom B 0OCAIOYHBIX TOPOJAX HAa3bIBAIOT TOHKO3EPHUCTBIN, WU
aMmopdHbIi, MaTepyal, CKPEIUISAIOLIMEI OTAEIbHbIE 00Jiee KPYITHbIE 3€PHA.
PaznuuaioT ieMeHT, 00pa30BaBLIMICS ONHOBPEMEHHO C OTJIOXEHUEM
ocajika 1 oOpa3oBaBIIMIACA MOcie 00pa30BaHUs NMOPOAbl B pe3yJibTaTe
OCaXJICHUS COJIeH U3 LUMPKYIUPYIOLIMX yepe3 Hee pacTBopoB. CocTaB
LIEMEeHTa ObIBAeT: INIMHUCTHIN (CpaBHUTEILHO JIETKO pa3MOKAET), ajleB-
PUTOBBII, TecUYaHbIii, U3BECTKOBBIN (pearupyeT C COJISIHOW KMCJIO-
TOI1), KeJIe3UCThII (paclo3HAETCs MO KeJITOI, KpacHOi, Oypoil OK-
packe M MOBBILIEHHOW IUIOTHOCTHU), KPEMHEBBIN (OIpenessieTcsl Mo
BBICOKOII TBEPIOCTU M MHOrAa mo OJiecKy), pexe cyabdaTHbIi, doc-
datHbIi 1 gp. OT XapakTepa LieMeHTa 1 INIOTHOCTHU LieMeHTalluy 3aBU -
CST MPOYHOCTh U TBEPAOCTD MOPO/I.

2.2.1. OnpepeneHne ocago4HbIX Nopon

Ha ocagouHoe npoucxoxaeHre Mopoj yKa3blBaeT psia OTIUUYUTEb-
HBIX TIPU3HAKOB: 1) miaacTtoBas popMa OCagOUYHbBIX Tell; 2) COCTaB OT-
JIOXKEHUI, 4aCTO COBEPIIEHHO OTJMYAIOIIMICSI OT cOCTaBa MarmMaTu-
YeCcKUX U MeTaMOp(pUUYeCKUX MOopoa; 3) CTPYKTYpHBIE M TeKCTYpHBIE
0COOEHHOCTH; 4) HaJu4yKe XUBOTHBIX U PACTUTEJIBHBIX OCTATKOB.

CaMBIM BaxKHBIM ITPU3HAKOM OCAIOYHBIX MOPOJ SIBJISIETCS UX CA0U-
cmas TEKCTypa, KOTopasi BO3HMKAET BCJAEACTBME UBMEHEHUS TUAPOIM -
HaMMWYECKMX, KIIMMATUYECKUX U IPYTUX YCIOBUIA OTIOXKEHUS OCANKOB.
CJ0MCTOCTb BBIpaxkaeTcsl B YepeloBaHUM CJIONUKOB C HEOAMHAKOBON
BEJIMUMHOM 3€peH, UX Pa3HON OpUEHTHUPOBKOMN WMJIM OKPAaCKOU, a Tak-
K€ pas3UYHbIM COJIep>KaHUEM M COCTaBOM OPraHUMYECKMX OCTAaTKOB B
COCEIHUX CI0MKax. B CIOKOMHBIX yCIOBUSAX Cpellbl OCAIKOHAKOIIIEHUS
obpasyeTrcsl mapajuiesibHasl CJIOUCTOCTb, a MPU aKTUBHOM JBUXEHUU
BO3IYIIHBIX U BOIHBIX MacC — Kocasi, TMaroHajbHasi, JUH30BUIHAS,
BOJIHUCTAsI U Jp. MOIIIHOCTh CJIOEB MOXET IOCTUTATh JECSITKOB METPOB
WY He TIPeBbILIATh Aojieit caHTuMeTpa. ClIoM OTAENSIIOTCS IPYT OT aApyra
MOBEPXHOCTSIMU HaruiacToBaHusi. ITo ux Mopdoaorum Toxe MOXKHO
CYIUTh 00 YCIOBUSX 00pa3oBaHUs IMOpoabl. 13 reoMopdonornyeckux
0COOEHHOCTEN CTPOEHMSI TOBEPXHOCTU CJI0€B HauboJsiee MmoKa3aTeslb-
HBI cJIedbl UCKONaeMou psiou (30JI0BOM, TeYEHUi, BOJHEHUIA), OTIe-
yaTku OOpo3j] pasMbiBa U CJIEAO0B TOJ3AIONIMX KUBOTHBIX (UepBeEl,
MOJIJTIOCKOB) M TPELIMHBI YChIXaHWS, BBINIOJHEHHbIE OTJIMYAIOLIEHCs
TMOPOIOH.
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ITo xapakTepy B3aMMHOIO PacHOJIOXEHHUSI YaCTUIL B OCAIOYHOM
nopozae KpoMe CIOMCTOI HamboJiee YaCcTO BBIACISIOT CAEAYIOIINE TeK-
CTYpbI: becnopsadounyro (WU MACCUBHY) — KOIJa MaTepuas B Mopoje
nepeMeliaH XaoTUYHO, 0e3 KaKMX-HUOyIb BUAMMBIX OPUEHTHPOB M
HEeJIb3s1 BbISIBUTh 3aKOHOMEPHOCTH BO B3aMMHOM PacCMHOJIOXKEHUU Yac-
TULL (HalpuMep, MOpeHa, rpy0oo00I0MOUYHBIA KOHIJIOMEpPAT W 1p.);
NAMHUCMYI0, TIPY KOTOPOW BU3YaTbHO BBIACJSIOTCS 000COOIEHHbIE Yya-
CTKU B BUJIE IISITEH CO CBOEU CTPYKTYPOU MM LIBETOM.

BaxxHoii TeKCTypHOI XapaKTepUCTUKON 0CaTOYHBIX MOPO/I, SIBJISIET-
cs X nopucmocms, BIUSIONIAS KaK HA OOBEMHBIN BEC MOPOIbI, TaK U
Ha ee CIT0OCOOHOCTb BMELIATh, YAEPXKUBATh U OTAABATh IIPU OMpPeaeIeH-
HBIX YCJIOBUSIX pa3IMuHbIe (atouabl (HedTh, ra3, Boay U ap.). Beauuu-
Ha MOPUCTOCTU 3aBUCUT OT Pa3HbIX (haKTOPOB, BaxKHEMIlIMEe U3 KOTO-
PBIX: Pa3MEPHOCTb 3€PEH MOPOIbI, KOJIUYECTBO, MJIOTHOCTb U COCTAaB
LeMeHTa (0cCoOeHHO IS KapOOHATHBIX MOPOJ, B KOTOPBIX MPOLECCHI
BBILLIEJIAYMBAHUS PE3KO YBEJIMYMBAIOT BEJIMYMHY IOpP KakK 3a CUEeT pa-
CTBOPEHMSI caMUX KapOOHATHBIX 3€peH, TaK U 3a CUYET PaCTBOPEHMUS
LIEMEHTA, BILUIOTh A0 00pa30oBaHUs KaBEPH).

ITo crenmeHM MOPUCTOCTU BBIACISIIOT MOPOABI: a) IUIOTHBIE, Tl
MOPUCTOCTh BU3YAJIbHO HE 3aMeTHA; 0) MEJIKOMOPUCTHIE C pa3auyu-
MBIMM MEJIKMMM YacTbIMU TMOpPaMM; B) KPYIMHOMNOPUCTbIE C BEJINYU-
Hoii mop 0,5— 2,5 MM; I') KaBepHO3HBIE C KPYITHBIMU ITyCTOTAMU CJIOXK-
Hoil KoHburypanuu. [To cnocody o6pazoBaHus pa3InyaOT MeK3epHO-
Byl (MepBUYHAsI) U KaBEPHO3HYIO (BTOpUYHAS]) BUJbI MTOPUCTOCTH.

M3 npyrux TeKCTYpHBIX OCOOCHHOCTE OCalIOUYHBIX MOPO CIedyeT
OTMETUTb XapaKTep LIeMEeHTALIMU: OTHOCUTEIbHOE KOJUUECTBO 3€pPEH U
LIEMEHTa, a TaKXXe PacIlojiOXKEeHHUE 3epeH B IIEMEHTE.

CTpyKTypbl OCaJOYHBIX MOPOJ yAoOHee paccMaTpuBaTh OTACIBHO
JUISL KaXKIOW FeHEeTUYECKOM TPYIIIIbI.

Okpacka ocaloUHbIX TTOPOJ, HE SIBJISIETCS TJITaBHBIM AUArHOCTHUYeC-
KMM TIpU3HAKOM, HO YaCTO MOMOTaeT uX ompeaeieHuto. LIBeT mopo-
Jbl 3aBUCUT OT OKPAacCKU Cjararolilux e MUHEpaJoB WU OOJOMKOB;
OKpacKM paccesiHHOM B Iopoje MpuMecH; 1iBeTa 1ieMeHTa u ap. be-
JIBI U cepblil 1IBeTa, KaK MpaBuUI0, 00YCIOBJIEHbI OKPACKOW OCHOB-
HBIX MUHEPAJIOB OCaTOYHBIX MOpPoa. TeMHO-cephlii U YepHBIi LIBeTa
MPUAAIOT NOPOJE BKIIOYEHMST PACCESIHHOTO OPTaHMYECKOTO BEILEeCTRA,
pexe coJieli MapraHila U TOHKoaucIiiepcHoro nupurta. KpacHbiii u
pPO30BbII 1IBETAa OOBIYHO CBSI3aHBI C MPUMECHIO B MOPOAE OKCUIIOB
KeJjie3a. 3eJICHBIM LIBET 3aBUCUT OT NMPHUMECH 3aKHCHOTO Xejieza U
MPUCYTCTBUSI COOTBETCTBEHHO OKpAallleHHBIX MUHEPAJIOB — TJayKo-
HUTa, XJIOPUTOB U 1p. ZKenThIil U Oypblil 1IBETa CBSI3aHbl C HATUYHUEM
B nopoze JuMoHuTa. HeobxoaumMo OTMETUTb, UTO BO BJIAXKHOM CO-
CTOSTHUY TOPOJa BBHINVISIIUT 00Jiee IPKO U KOHTPACTHO OKpaIlleHHOM,
yeM B cyxoM. OKpacKa 0CcaJiouHbIX MOPOJ MOXET CBUIAETEIbCTBOBATh
00 yciioBusIX ux opmupoBaHus. Hanpumep, HakoIUieHMe KpacHOLBE -
TOB MPOUCXOIUT OOBIYHO B apUAHOM KJIMMATE.
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2.2.2. Hanbonee pacnpocTpaHeHHbIe 0Caf0YHbIE FOPHbIE NOPOAbI

06510MO4HbIE NOPOOBI

ITpu onpeneneHnn 0O6JOMOUHBIX OCAIOUYHBIX ITOPOJ, CleAyeT B Iep-
BYIO o4yepelb OOpaTUTh BHUMaHUe Ha BETUYUHY OOJIOMKOB, UX OCTPO-
YTOJIbHOCTb WJIM OKATAaHHOCTb U HA HAJIMUKE WIN OTCYTCTBUE LIEMEHTAa.
DT NpU3HAKU JIETJIM B OCHOBY KJlacCM(MUKALIMU O0JOMOUYHBIX TTOPO]I,
TaK KaK OHM He TOJBKO OIPeAeIISIIOT BHEUIHWN BUI ITOPOIBI, HO U
OTpaXaloT €€ MPOUCXOXICHMUE.

ITo BeuMHE 00JIOMKOB Cpeiv 0OJIOMOYHBIX MTOPOJ BBIAEIISIIOT: 2py-
600010M04HbIE, COCTOSIIIINE U3 OOJIOMKOB 0oJiee 2 MM; cpedHeobaomou-
Hble, WIN TIeCUYaHbIE, cocTosue 13 00JJoMKoB OT 2 10 0,05 MM; men-
K00010MOUHble, VTN Nbliedambie, TIOPOILI (AJIEBPUTOBBIE, OT TPey. «aJleB-
poc» — MyKa), cocTosiiue u3 0oaomMkoB oT 0,05 1o 0,005 mm. B kax-
TIOW M3 3TUX TPYIIN BBIAESIOT puiXable TIOPOIbI, YACTUIIBI KOTOPBIX HE
CKpeTUIEHbI, U ClyeMeHmupo8anHsle, TIe YaCTULIbI CBSI3aHbI KAKUM-JIM0O
BEIIECTBOM (LIEMEHTOM) B CIUIOILIHYIO MAacCy WJIM YIIJIOTHEHBI.

IIpu ommcaHUM CTPYKTYPHI OGJIOMOYHBIX MOPOI HEOOXOOUMO OT-
MeyaTh He TOJIbKO IIpeodiafaolre pa3Mepbl 00JIOMKOB, HO M Mpee-
JIbl UX KoyiebaHuii. ITo OTHOCUTENbHOI BeIMUYMHE 3ePEH BBIIEJSIIOTCS
COPTUpPOBaHHLIE (PABHOMEPHO-3€PHUCTBIE) Y HECOPTUPOBAHHEIE (pa3-
HO3epHUCTBIE) MOPOobl. JIJIsi OKaTaHHBIX OOJIOMKOB ClielyeT yKa3blBaTh
CcTerneHb OKaTaHHOCTU, KOTOpasi MOXET CBUIAETEIbCTBOBATh O JaJbHO-
CTU TpaHCIOPTUPOBKM MaTepuana. dopma 00JOMKOB TakKe MOXKET
HEeCcTU BaxkKHYl0 MH(popmauuto. Tak, MopcKasl rajibka UMeeT OObIYHO
VIUIOLIEHHYIO (DOpMy, a peuHass — sSileBUaHyI0. YacTo 0010MOYHbIE
MOPOJBI COCTOSIT U3 CMECU OOJIOMKOB Pa3HOIO COCTaBa, B 3TOM Cliyyae
OHM Ha3BIBAIOTCS TTOJIMMUKTOBBIMU. IIpK onucaHum clieMEHTUPOBaH-
HBIX TIOPOJ, XapaKTepU3yeTcsl OKpacKa M COCTaB LIeMEHTa, COOTHOIIIe-
HHUE B ITOpoae 00JJOMKOB U LIEMEHTA.

I'py6o00610M0unbIe TOPOIBI. PEIXITBIE TPYOOOOIOMOYHEIE TIOPOIBI TTO
pa3Mepy OOJIOMKOB MOAPAa3AeIsSIIOTCsS Ha KpYIMHOpa3MepHbIe (CBBILIE
200 mm), cpeaHepasmepHbie (oT 200 mo 10 Mm), MeKopa3MepHbIe (OT
10 mo 2 mMm); mo popme 0OJIOMKOB — Ha OKaTaHHbIE (C OKPYIJIEHHBI-
MU WM COBCEM CIJIaXXeHHBIMM peOpamMu) W HeoKaTaHHbIe (YIJIOBa-
Thl€, OCKOJIbYaThie). B 3aBUCMMOCTM OT coueTaHUs 3TUX IapaMeTpOB
Cpely PhIXJIBIX IPYO00OJIOMOUHBIX TTOPOJ BBIACISIOT: 24bt0bt — KPYTI-
HBIE€ YIJI0BaTbie OOJOMKU; 6A.4yHbI — KPYITHbIE OKaTaHHBIE OOJIOMKH;
webenv — cpeHUE yrioBaThle 00JOMKU; eaabka — CpeaHUe OKaTaH-
HbIe 00JIOMKU; dpeceéa — MeJIKue yIrioBaTbie OOJIOMKU; 2pasuil — MeJ-
KHMe OKaTaHHbIE OOJIOMKHU.

CLeMeHTUpPOBaHHbIE TPyO0OOOJIOMOUHEIE MOPOAbl (HE3aBUCUMO OT
cocTaBa 00JIOMKOB U LIEMEHTa), 3aKJIloualollie oKaTaHHbIe 00JIOMKU,
Ha3bIBAIOT KOH2A0MEPAmoMm 1 2pageaumom, HeokaTaHHbIE OOJIOMKU —
Opexuueii  dpecesanuxom (Taodn. 2.2).
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Taobnuma 2.2

OcHOBHBIE rpynmbl 00JI0MOYHBIX OCaIOYHBIX MIOPOA

Pasmepnr
I'pymma CreMeHTUPOBaHHbIE
00JIOMKOB, Poxieie mopoabl
opoa MM MOPOIbI
OxkataH- |Heokartan- |OxaTtaH- HeokataH-
Hble Hble Hble Hble
00JIOMKM 00JIOMKM
> 200 BanyHsl I'nbIOBI Konrno- I'nei6oBbIE
MepaThl: Opexuuu
'py6006- BaJIyHHBIE
JIOMOYHBIE
200—10 [Tanbka, [lle6eHn rajieyHsle | bBpekunu
TaJIeYHUK
10—2 I'paBuit Hpecsa rpaBuitHble | IpecBIHUK
(rpaBenu-
TBI)
Ilecuanbie IMecku: Ilecuanuku:
2—1 rpy003epHUCThIE rpy0O3e pHUCTLIC
1—0,5 |KpynmHO3epHUCTHIE KPYITHO3epHUCThIE
0,5—0,25 |cpemHe3epHUCTbIC CpeIHE3ePHUCTBIC
0,25—0,1 |MenKo3epHUCTHIC MEJIKO3CPHUCTBIC
0,1—0,05 | TOHKO3epHUCTHIC TOHKO3CPHUCTBIC
AneBpu- 0,05 —0,005 | AneBpUTHI AJIeBpOJTUTHI
TOBbIE
I'muaucThIE < 0,005 |InuHbBI ApruuIUThI

I'py6000610MOUYHBIE TTOPOABI UCTIONB3YIOT B MPOU3BOJACTBE OETOHA U
CTPOUTEJILCTBE AOPOT.

IIpumep onucanus KonraomMepara. KoHriiomepar 6ypoBaTo-Cephlii, MEJIKO-
TAJICYHBIN, HESCHO CJIOUCTBIN, MOJTUMUKTOBBIN, IMJIOXO CLUEMEHTUPOBAHHBIN.
CrpykTypa obiomouHas. Pazmep o610MKoB B mmonepeuyHuke ot 10 mo 30 Mm,
npeobaagaoT o6goMku oT 10 1o 20 MM, OKaTaHHOCTb XOpOIasl U CPEAHSIS.
dopma 06JJ0MKOB OKpYIJIas U SIULIeBUAHAS, peXe YIUIOIeHHas. YIIOoeHHast
rajbKa TipeactaBiieHa TmecyaHnkamu (20 —25 %). OHa rpy6o opreHTUpOBaHa
1 TIOMYEPKUBAET HESICHYIO CIIOMCTOCTh. Cpenu 00JIOMKOB, KpOMe TecYaHU-
KOB, o6HapyxeHbI KBapil (25— 30 %), kpeMHuctbie mopoasl (10— 15 %), us-
BecTHSIKU (15— 20 %), kpuctanmmueckue ciaaHibl (10— 15 %) v rpanutsl (5—
10 %). LlemeHT OypbIil MecyaHo-Xene3ucThiil. ComepkaHue IIeMEHTa B IIOPOJIe
okoino 20—25%.

OTanyuTesibHbIe NPU3HAKHK. [[J1sI KOHIJIOMEpATOB XapaKTepHbI: 00JIOMOY-
Hasl CTPYKTypa, KPYIHBINM pa3Mep M oKaTtaHHasl (popmMa 0OJIOMKOB, CIIEMEH-
TUPOBaHHOCTb. [To crocoby HakoIUIeHUsI 06JJOMOYHOTO MaTepuaia pa3janya-
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IOT MOPCKME, aJUTIOBUAJIbHBIE, MPOTIOBUATIBHBIE U O3€pHBIE KOHIJIOMEPATHI.
Hanuyye niacToB U TOJII KOHIJIOMEPATOB B IeOJOIrMYECKUX pa3pe3ax yKas3bl-
BaeT Ha YCWJICHHBIN pa3MbIB O0Jjiee NPEBHUX TOJIII M Ha OJU30CTh CYILIN WIU
MOIHSATUMA.

Cpeaneo010MOYHbIE, WJIH TI€CYAHbIE, MOPOABL. PHIXIIEIe pa3HOBUIHO-
CTU CPeIHEOOIOMOYHBIX IIOPO HAa3bIBAIOT neckamu, CLICMEHTUPOBaH-
Hble — necuanukamu. I1o BeurHe 00JIOMKOB TecuaHble TTOpoabl 00e-
UX TPYII pasiensiorcss Ha rpyoo- (2—1 mm), kpyrHOo- (1—0,5 MMm),
cpenne- (0,5—0,25 mm), menko- (0,25—0,1 MM) U TOHKO3epHUCTbIE
(0,1—0,05 MM); MO OTHOCUTEIbHOM BeJIMYMHE 36pEH — Ha paBHOMEP-
HO-3epHUCTBIE (COPTUPOBAHHbBIEC) U PAa3HO3EPHUCTbHIE (HECOPTUPOBAH-
Hble). O0JIOMKM YacTO MpeACcTaBIeHbl KBaplieM, IIOJIECBbIMU 1IIIIaTaMU,
cIogaMM, KapOoHaTaMU, TIIAyKOHWUTOM M MHOTUMHM IPYTMMU MHWHE-
pajaMu, a Takke mopogaMu. B ciydae peskoro mpeobianaHust KaKoro-
HUOYIb U3 HUX B COCTaBe OOJIOMKOB — €ro Ha3BaHUE MPUCOEANHSIETCS
K OCHOBHOMY Ha3BaHMIO MOPOIbI, HAIIPUMEP KBAapIEBHIN IECOK WIN
KBapleBbIil TecyaHuK. Cpeau MOJMMUKTOBBIX TTeCUaHbIX TTOPOJ, pas3iu-
YaloT apK0306ble Necku W NecYaHUKuU, COCTOSIINE U3 3ePeH KaJIMEeBbIX
MOJIEBBIX 1IMATOB, KUCIBIX IMJAarMOKIa30B U B MEHbIIEM KOJIWYECTBE
KBaplia W CJIOI, U 2payeakku — TeMHO-CEphbIe U cephblie (C pa3TUuYHbI-
MU OTTEHKaMU) MecYaHble OPObl, COCTOSIILIME IJIaBHBIM 00pa3oM U3
00JIOMKOB TIOPOI, TIJIOXO COPTUPOBAHHBIX U CJIa00OKATaHHBIX, CLIE-
MEHTHPOBAHHBIX TTTMHUCTHIM LIEMECHTOM.

CpenHeoOIOMOYHBIE TTOPOILI UMEIOT LIIMPOKOE IPUMEHEHNE B CTPO-
WUTEJILCTBE, a TaKxKe MPU MPOU3BOACTBE CTEKIIA.

Meak00010MOYHBIE TOPOIBI CIIOXEHBI TPEUMYIIECTBEHHO YacTH-
mamu ot 0,05 go 0,005 mM. OGI0MKM TaKO# pa3MEepPHOCTH YacTO BCTPe-
yaloTcs B npupoae. Ho riaBHas ux Macca paccesiHa B TITTMHUCTBIX 1TO-
ponax. CoOCTBEHHO MEJIKOOOJIOMOYHbBIE TOPOAbl TOBOJLHO PEAKU U
MasioMoIlIHbI. OHU MOYTH BCErIa B BUIE MPUMECH COAEPXKAT YaCTUIIBI
TOHKOIIECYaHO! U TJMHUCTON pa3MmepHocTeit. [Ipu BomHOM U BeTpo-
BOM nepeHoce 0010MKu MeHee 0,05 MM mpakTU4eCKU He UCTUPAIOTCS,
MO3TOMY MMEIOT HeOKaTaHHYIO OCTPOYTobHYI0 (hopmy. B cocTaBe 00-
JIOMKOB IIpeo0agaeT KBapil.

Poixjible pasHOCTHM MEJIKOOOJOMOYHBIX MOPOJA HAa3bIBAlOT a1eepu-
mamu, CIeMEHTUPOBAHHbBIC — aA.1€6POAUMAMU.

XapakTepHbIi TIpeCTaBUTEIb aJIEBPUTOB — 4écc. DTO, KaK TMpaBU-
JIO, HECJIOUCTAsl U OOBIYHO HEIUTUGhUIIMPOBAHHAS 3eMJIMCTas Iopoaa
MajaeBoO-KeJITOro, Ceporo U CBETI0-KeJTOro 1BeToB. COCTOUT U3 Yac-
TUL ajeBpUTOBOil pazmepHOCcTH (60— 80 % mopoasl) U HeGOJBILIOTO
KOJIMYecTBa TOHKOI'O TMecKa U TJIMHUCTOro Matepuaia. [ J1aBHbIM KOM-
IOHEHTOM Ji€cca Bceraa SIBJsgeTcs KBapll. Jpyrue yacTUilbl MOTYT ObITh
pPa3HOOOpa3HBIMU MO MUHEPAJTbHOMY COCTaBY (MOJIEBbIE 1IMAThI, Kajlb-
LUT, JUMOHUT U 1p.). B n€cce yacTo BKIIIOUEHBI MEJIKHE OKPYIJIbIE
U3BECTKOBBIE 00pa3oBaHUs (KOHKPELIMU), Ha3bIBaeMble KypaBUYNKaMU
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1 KykoskamMu. O4yeHb pelKko HaOII0AaeTCs TOHKasl CJIOMCTOCTh, KOTO-
pas nepecekaeTcs cilegamMu KopHelt pacreHuii. [lopoaa jierko pactupa-
eTCsl MEXy MajJbliaMUd B TOHYAKIIIMI MOPOLIOK, BCKUIIAeT MPU peak-
1IMM ¢ pa3daBleHHON COJIIHOW KUCJIOTOM, 00JiafaeT OoJIbIION MOopUC-
TocThio (10 50 %) 1 cBOGOMHO IPOITyCKaeT BoAy. B cyxoMm cocTostHUM
JIECC IIpoYHasi Mopoaa, CIIoCOOHas BhIAEPKUBATH OOJIbIIIME HATPY3KU.
B ecrecTBeHHBIX OOHAXKEHUSIX COXpaHsIET OTBeCHbIe cTeHKU. C Boaoi
00pa3yeT MaJIOTUIACTUYHYIO Maccy, B OTJIMUME OT IJIMH, TEPsIeT CTPYK-
TYpPHOCTb U pacnaaaetcs. [Ipyu HaMOKaHUM YIIJIOTHSIETCSI U YMEHbIlIa-
eTcst B o0beMe 10 10 %, uTO BhI3bIBACT B BhIILIEICKAIIMX OTIOKCHMSIX
TPEeLMHbI U MPOCaIKU. DTU CBONCTBA JIECCOB CJIEAYET YUUTHIBATD MPU
OCBOEHUM PallOHOB MX PACHpPOCTPAHEHUS M CTPOUTEILCTBE COOPY-
>KEHUU Ha IPyHTaX, B KOTOPBIX €CTh JIECCOBbBIE OTI0XeHMUs. JIEcChI
HCIOJB3YIOT B CTPOUTENILCTBE IJI M3TOTOBJIEHUS KUPHUYEH U 1Ie-
MEHTA.

Aneepoaumovt — CUEMEHTHPOBAHHbBIC MEIKOOOJIOMOUYHBIE TOPOIBI
pa3IMYHON OKPACKU, YACTO UMEIOT TOHKOCJIOUCTOE TJIUTYATOE CTPOEe-
HHUE, KOTOPOE JIETKO BBISIBJISIETCS NPU pacKajablBaHMKM. MaKpOCKOITH-
YeCKU aJIeBPOJIUTHI TPYAHO OTJIUYMMBI OT aprusuiuToB. I1pu xopoiiem
OCBEIIIEHUM Ha CBEXXEM CKOJIE€ OHU MO0JIECKUBAIOT MEIbYANIIIIMU 3ep-
HaMU; Y HUX OObIYHO He ObIBaeT XapaKTEpHOTO 151 apTUJIIUTOB OHO-
POIHOTO IIEJIKOBUCTOTO Ojiecka. Ha MOBepXHOCTSX HaIlJIaCTOBaHUS
aJIeBPOJIMTOB MHOTJA PA3IMYMMBbl MEJIKUE YELIYUKU CIIOIbl 1 OYeHb
TOHKUM yrieduiupoBaHHbINM paCTUTENbHbBIN AeTpUT. VICTIOAB3YIOT pU
CTPOUTEILCTBE TOPOT.

FnuHucmele 2o0pHbIe NOPoOdbI

Ha moito mMHUCTHIX TOpoa npuxoautcst cebliiie 50 % oobema Bcex
0cagoYHbIX mopoa. OOBIYHO MIMHUCTBIE MOPOJIbl UMEIOT 00JIOMOYHOE
MPOUCXOXIEHNE U OPMUPYIOTCS 3a CUET pa3MbIBa U MEPEOTIOXKESHUS
maTepuaja Kop BbIBeTpUBaHUS. OT TUITMYHBIX OOJIOMOUHBIX ITOPOJI OHU
OTJIMYAIOTCS HE TOJBKO pPa3MepoOM YacTHUIl, HO U CBO€OOpPa3HbIM MU-
HepaJbHBIM COCTaBOM. [ JTMHUCTBIE MOPOABI CIOXKEHBI B OCHOBHOM TJIH-
HUCTBIMM MUHEpaJIaMU; B MEHBIIIEM KOJIMYECTBE TIPUCYTCTBYIOT MEJIb-
yaiile 3epHa KBaplila, MOJIEBbIX LIMATOB U IPYyTUuX MuHepayioB. Cpeau
IJIMHUCTBIX MUHEPAJOB TJABHYIO POJIb UTPAlOT KAOJUHUT, MOHTMO-
PUWIJIOHUT U TUApPOCToNbl. B Xxone nmepeHoca, ocaxxaeHusl U AuareHesa
OJIHY TJIMHUCTbIE MUHEPAJIbl MOTYT TIepexoauTh B Apyrue. Hampumep,
KaOJIMHUT B 1IEJOYHBIX YCIOBUSIX MOPCKUX OAacCeiiHOB IepeXOauT B
ruapocaonbl. HekoToprie INIMHUCTBIE MUHEpPasbl (I1ayKOHUT) TUITAY-
HBbI JIMLIb IJIs1 MOPCKUX INIMH. MOHTMOPWJIOHUT B OOJIBIIMHCTBE CITY-
yaeB Takxke (GOpMHUPYETCS B MOPCKHUX YCJIOBHUSX 3a CYET MOABOIHOTO
npeoOpa3oBaHUsl BYJIKaHWYECKOro Ieruia. Takum oOpa3om, TJIUHHUC-
ThI€ TTOPOIBI 3aHUMAIOT ITPOMEKYTOUHOE TTOJIOXKEHUE MEXKITy COOCTBEHHO
00JIOMOYHBIMU U X€MOT€HHBIMU.
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I'muHucThie TOpoabl (B YMCTOM Buje Oefible, CBETIO-CEphble C OT-
TeHKaMHU KEJITOro, 3eJIEHOTO M TOoJyO0Oro) 4acTo OKpallleHbl IpUMe-
CSIMU B YepHBIe, Oyphie, (pUoeTOBLIE, 3eeHbIE 1 apyrue uBeta. Ham-
OoJiee XapaKTepHBIMHU CTPYKTypaMHM, 00yCIOBJICHHBIMU BEJTMIMHOM ya-
CTULI, SIBJISIFOTCS TMEUTOBasi U ajeBpomneauToBasi. TeKCTypbl 0ObIYHO
TOHKOCJIOUCTBIC, MACCUBHbBIC U MSATHUCTHIE.

ITo crenenu auTUGUKALUU [IMHUCTbIE MOPOJbI TTOAPA3ACISIIOT Ha
COOCTBEHHO TJIMHBI, 00Jagaoline MIaCTUYHOCThIO BO BJIAXKHOM CO-
CTOSIHUM, U apTWUIUTHI, MOTEPSIBIIKNE CIIOCOOHOCTh Pa3MOKAaTh.

I'IHBI B CyXOM COCTOSIHMU MPEACTABISIOT CO00i JIMOO PhIXJIbIe 3eM-
JIMCTBIE, JIETKO pacchiMaloliyecss U pacTuparolidecs Mopoibl, Jubdo
IUIOTHBIE 00pa3oBaHus. JIerko naparaloTcss HOITeM, IIpu TPEHUU 00-
pasyetcsi OJyiecTsiias rnojocka. [JIMHBI JIMITHYT K sSI3bIKY. B Boje yacto
pa3dyxaoT ¥ pa3MsIIrdaroTcsl, o0pasysl IUIaCTUYHYIO BSA3KYI0 Maccy. [iHa
o oobeMy criocodHa momtoiath 10 70 % BoAbI U MOCJE HACBIIIEHUS
craHoBuUTcs Bogoyropom. ITopoaa Takke o61agaeT O0JIbILIMMU a0COpO-
LIMOHHBIMU U OTHEYNOPHBIMU CBOMCTBAMU, BEJIMUMHA KOTOPbIX 3aBU-
CUT OT cocTaBa INIMH. Pasznuyalor scuphoie (UUCTbIE) U moujue eauHbl
(c 0OJBLIMM KOJUYECTBOM IeCKa).

Ilo cocTtaBy MUHEPAIOB BHIIESIOT KAOAUHUMOBbLE 2AUHBL, VIV Ka-
oaunvl, — Oeyble, CBETJO-Cepble, MHOTMA XeJITOBaThle, OypoBaThbie
MOPOIbI, COCTOSIIME M3 KAOJUHUTA C MAJIbIM KOJIMUECTBOM IIpUMeCeii.
KaonuHbl 0OBIYHO MMEIOT PAKOBUCTBIN IIEPOXOBATHINA U3JIOM U 1Le-
KOBUCTBIN OJieCK, Ha OLIYIb XUPHbIE, MAYKalOT PYKU, B BOJE HE pa3-
OyxaloT, MaJjio IacTUYHbEL. O0pa3yoTcs B KOpaX BbIBETpUBAHUS (TIEp-
BUYHbBIE KAOJMHBI) WJIM 32 CUET pa3MblBa U MEPEOTIOXKEHUS TEPBUY-
HBIX KaoJnHOB. Mcnosb3ytoTcs Mt udrotosiaeHus ¢gapdopa, dasHca,
OTHEYITOPHOTO KUpIHUYa U JIp.

Monmmopuaronumossie 2aunvt, VJIN 6eHmMoOHUMbL, — TOPOIbI CBET-
JIO-Ceporo 1BeTa C XKeJTOBAThIM WJIU 3€Je€HOBAaThIM OTTEHKOM, COCTO-
SIIAe TTPEUMYIIECTBEHHO U3 MOHTMOPMJUIOHUTA. ZKMpPHBIE Ha OLIYIIb,
HaMoKasl CTAaHOBSITCSI OUE€Hb MJIACTUYHBIMU U CWJIBHO YBEJIWYUBAIOTCSI
B 00beMe. B oTiimune oT KaoanHa IMOYTH BCeraa OKpalleHbl, pa30yXaloT
B BOJI€ U IUIACTUYHBI, UMEIOT 0oJjiee MIaAKUIM paKOBUCTHIA M3JIOM, HE
maykamT pyK. OOpa3yloTcs rJIaBHBIM 00pa3oM B MOPCKHUX YCIOBUSIX 3a
cueT MOABOAHOIO MpeoOpa3oBaHMs ByJKAHUUECKOTO Merlia, a TakxKe B
KOpax BBIBETPUBAHUS IO YJIbTPAOCHOBHBIM IopoaaM. I[IpuMmeHsoT B
napdromepun, ISt OUMCTKM MHOTUX MTPOAYKTOB, JJIsI MIPUTOTOBJIEHUS
OYpOBBIX PaCTBOPOB.

Tudpocaroducmote eaunvr HanboJIEE IMPOKO PACTIPOCTPAHEHBI Cpe-
W TJIMHUCTBIX TopoA. CoCTOST U3 TUAPOCIION C MPUMECHIO KAOJIUHM-
Ta, MOHTMOPWIJIOHUTA, XJIOPUTA U APYTUX MUHepasoB. OOBIYHO UMe-
0T Cepylo, 3eJIeHYyI0, KpaCHYIO, KOpPUYHEBYIO, TTeCTPYIO OKpacky. B Boae
He pa30yxaloT. B cpaBHeHUU ¢ KAOTMHUTOBBIMU 1 MOHTMOPUWJLIOHUTO-
BBIMU TJIMHAMU OHU OoJiee SIPKO OKpallleHbl M BCerma Comep:KaT 3Ha-
YUTEIBbHOE KOJMYECTBO 00JIOMOYHBIX 3epeH. VX n3j10M cKopee HEpOB-
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HbIl, YeM paKOBUCTBIN, 1IepOXOBaThiii. MHOrAa OHU 001aAaI0T OTYET-
JIMBOM CJIOMCTOCTBIO. IMeIoT 0010MOUHOe IpourcxoxaeHue. Mcnosib-
3YIOT JJIS1 U3TOTOBJIEHUSI OTHEYTOPHBIX KUPIUYE U Pa3IMYHbIX Kepa-
MUYECKUX U3LCITUN.

Iloaumunepaavnote 2aunbl COCTOST U3 MHOTUX ITMHUCTBIX MUHEpa-
JIOB, UMEIOT Pa3HOOOPa3HYIO OKPACKYy, 3aBUCSIIYIO OT ipuMeceit. CBoii-
CTBa [VIMH 3aBUCAT OT COCTaBa Mpeodiaaarolux MuHepaioB. Mcnob-
3y10T JJ1s1 U3TOTOBJICHUSI KUPIUYE U IpyOOii KEpaMUKU.

AprujuMTBl — TIJIOTHBIE W TBEPJble TNIMHUCTBIE MOPObI, MOTEPSIB-
1IME TJIACTUYHOCTh U CIIOCOOHOCTDH padMoKaTh. OKpallleHbl 00OBIYHO B
OoJsiee TeMHbIE, YeM y IIMH, 1BeTa. [1o MMHepaJlbHOMY COCTaBy mpe-
MMYIIECTBEHHO TUAPOCIIONUCTBIE C TTPUMECHIO KAOJMHUTA, XJIOpUTA
1 TOHKUX ODJIOMKOB pa3Horo cocrana (00brdHO 10 10—20 %). MoOHT-
MOPUJUIOHUT B XOJI€ JIMTOr€HE3a MePeXOaUT B TUAPOCIIONY WU XJIO-
PUT U B TUTIMYHBIX aprujuiMTax oTcyrcTByeT. I1o cTpykType (meauroBast
JIJIS1 YUCTBIX pa3HOCTE!) apruJIINThl HEOTJAUYMMEBL OT TJIMH. MoryT 00-
JIaJaTh B pa3jIMYHOM CTENEHU SICHOM CIIOUCTOCThIO. [InuTyaTeie aprui-
JINTBHI BCTPEYAIOTCs Yallle MaCCHUBHbIX.

CyrJIMHKH ¥ cynecd. B OTHOIIEHUM PBIXJIBIX MOJIOABIX KOHTUHEH-
TaJIbHBIX OTJIOXEHUI CMELLIAHHOTO MECYaHO-aJIEBPUTO-TJIMHUCTOTO CO-
cTaBa B TPYHTOBEIEHUM, MOYBOBEAEHUM U YETBEPTUYHON T€OJOTUU
LIIMPOKO HCIOJb3YIOT TEPMUHBI CYIJIMHKU U cynecu. B mepBom npu-
ONMMKEHUM, 3TO IUIOXO COPTMPOBAHHBIE U HECOPTUPOBAHHbBIE IOPO-
JIbl, B KOTOPBIX COlIep>KaHUE KaXKI0ro U3 KOMIIOHEHTOB (IECOK, ajeB-
puT, IIMHa) He gocturaeT 50 %. MHorue CBOMCTBA TAKMX HOpo. (ILa-
CTUYHOCTh, BOJOMPOHUILIAEMOCTb U JP.) 3aBUCSIT B OCHOBHOM OT CO-
Jep>KaHUS TIIMHUCTOM cocTaBistolleit. [1o aToMy npu3HaKy BbIIEASIOT
cynecu, Bkiovatomme 10 —25 % TIWHWUCTBIX YaCTUIl, M CYIJIMHKH, B
KOTOpBIX comepxkutcs n0 40 % (pexe 10 60 % — TsoKenble CYIIIMHKN)
mIMHUCTOr0 Marepuaia. CyrJIMHKU U cyniecu OObIYHO OKpallleHbl OK-
CUIaMU U TUAPOKCUIAMU XKeJie3a B XKENThle, Oypble, KOPUUYHEBBIE U
KpacHble 11BeTa. Cymnecu, B OTJUYME OT CYTJIMHKOB, 0oJjiee BOAOIIPOHU-
1Ia€Mbl U HETUIACTUYHBI.

CyrmHKY ¢GOpMUPYIOTCS B pe3yiabTaTe IJIOCKOCTHOTO CMbIBA, Je-
STEJIbHOCTU PEK U JIEAHUKOB. MOpEHHBIE CYIJIMHKU MOTYT COAEPXKaTh
Jlaxke BaJlyHbI U SIBJISIOTCS IPUMEPOM TOJTHOIO OTCYTCTBUSI COPTUPOB-
KM ocagouyHoro matepuana. Cynecu UMeIOT OOBIYHO PEUHOE U 03EPHOE
MPOUCXOXICHHUE.

XemozeHHbIe u Op2aHOceHHbIe nopodbl

XeMoreHHbIe U OpTaHOT€HHBIE OCaJIOYHbIE MOPOJbl 00pPa3yloTCs B
OCHOBHOM B BOJHOI Cpelie B pe3y/bTaTe pasInyHbIX XMMUYECKUX MPO-
LIECCOB, XXKU3HEIEITEIbHOCTUY U OTMMUPAHUS KUBOTHBIX U PaCTUTEb-
HBIX OPTaHU3MOB. B mpupoe aBa 3TUX MeXaHM3Ma 00pa30BaHMSI TTIOPOT
MOTYT JIeiiCTBOBAaTh OJHOBPEMEHHO M HE BCETJa TOYHO YAAEeTCs BbIsi-
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BUTb JOMUHUPYIOLIMI. OOpa3oBaBLIMECs] MOPOIbl YACTO CBSI3aHbI APYT
C IpyroM B3auMHbIMU Tiepexogamu. [1oaToMy XeMOreHHble 1 OpraHo-
TeHHbIC MOPOAbl yAoOHee KiaaccubUIUPOBATh HE MO IeHE3UCy, a Mo
XMMUUYECKOMY COCTaBY CJaraloliyux ux MUHEpaJIoB.

KapOonaTHbie mopoabl BKITIOUAIOT U3BECTHSKH, TOJTOMUTHI U CUIC-
PUTHI.

H3eecmuaxu — Haubosee pacnpoCTpaHEHHbIE KapOOHATHbIE MO-
pOllbl, COCTOSAT B OCHOBHOM W3 KaJblIUTa C HEOOJbIIUMU MPUMECS -
MM TJIMHBI ¥ niecka. [Topoaa sierko pacrno3HaeTcs no peakiluu ¢ Cosi-
HOM KHMCJIOTOI — OT KaIlIX pa30aBIeHHON KMCIOThl U3BECTHSIKM BCKHU-
natoT. LIBeT n3BeCTHSIKOB OOBIUHO CBETJIbIN (O€/blii, CBETI0-XKEAThIN,
Cephlil), HO IpUMECSIMU MOXKET ObITh U3MeHEH B 1000ii. ITo mpouc-
XOXJIEHUIO M3BECTHSIKM TOApa3fesisiloT Ha OpPraHOTeHHbIE U XeMO-
reHHble. MI3BeCTHBI 00JIOMOYHBIE M3BECTHSIKM, KOTOpPbie (DOPMUPY-
IOTCSI 32 CUET pa3MbIBa Oosiee ApeBHUX KapOoHaTHbIX mopod. Mx 06-
JIOMKH I1OABEPrajuch IIepeHOCy, MEXaHUYEeCKO 00paboTKe U COPTHU-
pPOBKE.

M3-3a yacTtoro pacTBOpeHUs U MEPEKPUCTALIU3ALUN MHOTUE TEP-
BUYHBIE CTPYKTYpbl (OpraHoreHHasi, 00JIOMOYHasI U JIp.) MEePexXoasiT B
KPUCTAJUIMYECKUE 3EPHUCTBIE, CPENU KOTOPBIX pa3iMvyaloT HECKOJIbKO
Pa3HOBUIHOCTE B 3aBUCHMOCTU OT BeJIMUMHBI 3epeH. [lepekpucran-
JIM3alus 3aTPYAHSET ONpeaeieHue YCI0BU 00pa3oBaHUS MHOTUX U3-
BECTHSIKOB.

Ilo HanMUMIO U BBICOKOMY COAEPXKAHUIO HAauboJiee 4acTo BCTpeya-
IOLIMXCS IPUMECEN Cpeiv U3BECTHIKOB Pa3IMyaloT INIMHUCTBIE, KPeM-
HUCTbIE, OUTYMUHO3HBIE, JOJIOMUTU3UPOBAHHbIE U APYyrve pa3HOBU/I -
HOCTH.

Opezanozennvie u3gecmHuaKu CJI0XXEHbl B OCHOBHOM OpraHWYECKUMU
ocratkamu. Eciu pa3mMepbl opraHM4eckKnx OCTaTKOB 1OCTATOYHO KPYTI-
HbIE, TO IOPOJa JIETKO pacrno3Haercs. Eciu xxe ux pasaMepsl Majibl WU
MPOLECChl BTOPUYHOU MEPEKPUCTAIIM3ALMUA U3BECTHSKOB pa3pyllu-
JIM OCTaTKU CKeJIETHbIX 00pa30BaHUi, TO OpraHOTeHHbIN TeHEe3UC MOo-
pomIbl OBIBAET TPYAHO YCTAHOBUTh. Cpear OpraHOTeHHBIX U3BECTHIKOB
BCTpeYaloTcs IJIOTHbBIE, MOPUCThIE U KaBepHO3HbIe pa3HocTU. ITo cre-
MEHU COXPAaHHOCTU OPTaHUYECKHUX OCTATKOB Pa3MYaloT CTPYKTYpHI:
OpPraHOTE€HHYI0 — TJ€ OCTaTKW He pas3pylleHbl, U JIETPUTOBYID — C
MEXaHWYECKHU pa3pylIEeHHbIMUA OCTaTKaMu. BbIIENSII0T 300TeHHbIE 13-
BECTHSIKM, COCTOSIIIINE M3 OCTATKOB >KMBOTHBIX OPTaHU3MOB, U (PUTO-
TE€HHBbIE, CIOXEHHbIE CKEJETHBIMU OOpa30BaHUSIMU M U3BECTKOBMC-
TBIMU BBIIEJICHUSIMU Bojpopocieil. bonee aApoOHOe AesieHHWEe OpraHo-
TEHHBIX U3BECTHSKOB OCYLIECTBIISIOT MO TTpeodiianatoliemMy BUay opra-
HUYECKUX OCTaTKOB: KOpaJIOBble, (DY3yJIMHOBbIC, HYMMYJUTOBbIE U
np. ITopucTtbie U3BECTHSAKMU, COCTOSIIINAE U3 CLIEMEHTUPOBAHHBIX XOPO-
110 COXPAHUBIIUXCSI paKOBWH, HA3bIBAIOT paKyllleYHUKAMMU.

K u3BecTHsIKaM CMEeIIaHHOTO OPraHOT€HO-XEMOT€HHOTO MPOUCXOXK-
JIEHUSI OTHOCUTCSI TUCUYUM MeJl, COCTOSIIIMI 13 U3BECTKOBBIX OCTATKOB

95



KOKKOJIUTOPOPHUA — OTHOKJIETOYHBIX TNTAHKTOHHBIX BOIOPOCIE (0
75 %) c npuMecbio pakoBuH (opamuHudep (5—6 %) U TOHKO3Ep-
HHUCTOTO MOpoIIKoobpa3Horo Kaibuta (mo 60 %). Men — uncras Kap-
GoHaTHas ropojaa (KOJMYECTBO NMpumeceid He mpesbiinaet 1 %), mo-
BOJIbHO MSTKasl, TOHKO3EMJIUCTAasl, MadKarolas pyKu, Kak IPaBUIIoO,
6enoro upeta. OT Gesoii TJIMHBI OH OTJIMYAETCS OypHOU peakiueil ¢
COJIIHOM KMCJIOTO#, OT AMATOMMTA U Tperesia — OOJbLIEN TIOTHOC-
ThIO.

Xemoeennvte uzeecmusaxu o0pa3yloTCs IPpY BHITIAJICHUN KaJIbLIUTA B
BOJIHOI cpene. BbIoensiioT MUKPO- M TOHKO3EPHUCTHIE M3BECTHSIKM;
OOJINTOBBIC M3BECTHSIKU, M3BECTKOBBIE TY(PHI (TpaBepTUHEI); U3BECT-
KOBBI€ HATEKH.

TunmyHbIE XeMOTEHHBIC MUKPO3ePHUCHble, WITA NEAUMOMOPOHbLe, U3-
6€CMHAKU COCTOAT U3 MEJIbYAMIIINX 3ePeH KaJIblIUTA U OKpaIIeHBI OObIY-
HO B O€JIBI M KPeMOBBIM 11BeTa. MMEIOT MacCUBHYIO, TUIOTHYIO TEK-
CTYpPY M PAaKOBUCTBIN M3JIOM. 3aJleraloT B BUJE IJIACTOB M KOHKPELIUIA,
JINIIEHBI OPTAHWYECKUX OCTATKOB.

Ooaumossie uzgecmuaKYU CI0XEHbBI U3BECTKOBBIMM 3epHAMU chepu-
yecKoi (OpMBI (0OJTUTAMM) CO CKOPJTYIIOBATHIM WM PagvabHO-IIy-
YUCTBIM CTPOCHUEM, CKPEIICHHBIMU M3BECTKOBBIM IieMeHTOM. 1o pa3-
MepaM MX CPaBHUBAIOT OOBIYHO C TIPOCSTHBIM 3¢pHOM, MKPUHKOM («HMK-
pPSIHOM KaMeHb»), TOPOLLIMHOM.

H3zeecmioebie myghul IPECTABISIOT COOOM XKeNThle U Cepble Mopuc-
THIE, STYCUCTHIC, HO3IpeBaThle TIOPOABI, CIOXKEHHBIC KaIbIIUTOM. O0-
pas3yloTCsl OHM TIPU BBITTAJEHUN B OCAI0K M3 BOM XOJOTHBIX WM TOPSI-
YUX MUHEPAITbHBIX NCTOYHWKOB, HACBHIIIEHHBIX PACTBOPECHHBIM YTJIE-
KHUCJIBIM KaJbllieM. B HMX 4acTo MOXHO YBUIETb OTIEYATKU PaCTU-
TeJbHBIX U XUBOTHBIX OPTaHU3MOB, TTOKPBITEIE KOPKOI KaJIbIIATA.

H3zeecmkosbie namexku HOPMUPYIOTCS, KaK TPaBUIO, B TelIepax
(cmasaxkmumes: — CBUCAONINE C ITOTOJIKA U BEPXHEN YaCTU CTEH Te-
1LIep COCYJIbKU, IPpeOeIlKH, TPYOKU; cmaiaemums. — KOHYCO- 1 CTOJI-
0000pa3HbBle CTPYKTYPHI, TIOAHUMAOIINECS CO THA TIEIIEp).

IIpyu omHOBpeMEHHOM OCaXIEHMWM TOHKO3€pPHUCTOro KapOoHaTa
(6MOTEeHHOTO MM XEMOTEHHOTO) M TJIMHBI BO3HHMKAIOT MTOPOIBI CME-
1IAHHOTO TJMHUCTO-KapOOHATHOIO COCTaBa, IMOJYYMBIINE Ha3BaHUE
Mmepeenel.

Mepzeav — TUIOTHASI, TBepHas WJIM MSTKas MOpoIa ¢ HEPOBHBIM,
3eMJIMCTBIM WJIM PAKOBUCTBIM HM3JIOMOM, COCTOSIIAsT M3 M3BECTHIKA
(pexe monmomuta) u TuHbL. CogepxkaHue INIMHBI B TTIOpoe KoyebeTcs
oT 20— 30 mo 75 %. MeprenssmMu (M3BECTKOBBIMU MEPTENISIMH) YacTo
Ha3bIBAIOT TOHKO3EPHUCTBbIE INIMHUCTBIE M3BECTHSIKU, COMAEpKaIlNe
Jib 5 — 20 % rMHUCTBIX yacTul. OKpacKka Meprejieil pasHooOpa3Ha,
HO yYallle CBETJIbIX TOHOB: Oejasi, cepas, XKejTasl, 3eJIeHoBaTast, KpaCHO-
Barasi, MHOTIA TIecTpast. XapaKTepHBIMU TIpU3HAKAMHU Mepreseil sSIBiIs-
J0TCS 3arax IJIMHBI M OypHasl, KaK y U3BECTHSIKOB, peakiius ¢ pa3baB-
JICHHOMU COJITHOM KHUCIIOTOM, HO B OTJIMUME OT M3BECTHSIKOB Ha ITOPOJIE
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OCTaeTcsl MATHO IIMHUCTBIX YacTull. Meprejib — 4acTo BCTpeyarolasicst
nopojia, UCIOJAb3YETCH B LIEMEHTHOU MPOMBIIUIEHHOCTH.

Cpeay M3BECTHSIKOB M Meprejeid 4acTo BCTpPeYaroTcsl MOPOAbl CO
3HAUYUTEIBbHOU MTPUMECHIO KPEMHE3EMA, UX HA3bIBAIOT KPeMHUCMbLE U3-
eéecmusaku Vi Kpemuucmote mepeeau. OT YUCTbIX U3BECTHSIKOB U Mepre-
Jiell OHU OTJIMYalOTCS OOJIbLIEN TBEPAOCTHIO, IPKO BbIPAXKEHHBIM OC-
KOJIbYaThIM WX PAKOBUCTBIM U3JIOMOM U MEHee MHTEHCUBHOI peak-
Lyel ¢ pa30aBICHHOM COJISIHOI KUCJIOTOI.

Jloaomumuvr — xapOoHaTHBIE MOPOJbI 6€J10r0, KPeMOBOIO U CEPOro
LIBETOB, COCTOSIIME U3 OJHOMMEHHOro mMuHepasnaa. O6pa3ylorcss npu
Pa3IMYHBIX XUMUYECKUX UBMEHEHUSIX U3BECTHSIKOBBIX MOPOJI UJIU TIPU
BBINAJEHMM B OCAJ0K M3 BOAHBIX pACTBOPOB. BU3yajibHO OTJIMYUTD 3TU
MOPOJbl OT U3BECTHSIKA TPYAHO, TMAarHOCTUPOBATh UX MOXKHO IO pa3-
JIMYHOM peakluu ¢ pa30aBI€HHOM COJISIHOW KUCIOTOM (KYyCOK 0JIO-
MUTa pearupyer JUIlb Ha TOPSIYYIO COJISIHYIO KMCJIOTY, Ha XOJIOAHYIO —
TOJILKO B IIOPOIIKOOOpPA3HOM COCTOSIHMM, IJIsl Yero odpasel] HY:KHO
npouapanarb WM PacKpoOLIUTb) U MO OTCYTCTBUIO B IOJJOMUTE paKo-
BUCTOro usjaoma. Ilo cTpykType cpeaud J10JIOMUTOB BCTpeYaroTCsl pas-
HOBMIHOCTH OT MUKPO- J0 KPYIMHO3epPHUCTHIX. Yallle MeJIKo- 1 MUK-
PO3EpPHUCTBIE, PABHOMEPHO-3€PHUCTHIE, TEKCTypa MAacCUBHas, pexe
ciouctast. ITopucToCcTh MOXET OTCYTCTBOBaTh, HO MHOTAA TUIMYHA.
BcrpeualoTcsi KaBepHO3HbBIE PA3HOCTU, YUCThIE PA3HOCTH PEIKU, OObIY-
HO JOJOMMUTHI CoJepKaT KapOOHAT KajbIUsl B Pa3HBIX MPOMOPLIUSIX.

Cudepumbt — KapOOHATHBIE MOPOJbI, COCTOSIIIUE U3 OMHOUMEHHO-
ro MuHepasiaa. B OCHOBHOM BCTpeYaloTCsl B BUJI€ KOHKPELIMIA B IPYTUX
0CaZIOYHBIX MToponax (TJIMHaX, Mepressix), pexe odpa3yloT HeOOJIbIIIE
JMH3bI 1 1iacTel. Cpean KapOoOHATOB 00JIaNaloT CaAMbIMU BBICOKMMU
IUTOTHOCTBIO U TBepaocThio. Hanbomnee Menko3epHucThl. Beerna okpa-
1LIEHBl B KOPUYHEBBIE U Oypbi€ 1IBETA.

KpemnucTbie mopoasl — Mopobl, COCTOSIIIME IIaBHBIM 00pa3oM U3
KpEeMHE3eMa: NUATOMUTBI, TPEIeJbl, OMOKW, KPEeMHHU, SIIMbI, Teil-
3€PUTHl U KPEMHUCTbIE Ty(hbl. DTO MOPOIAbI PA3IUUYHOTO MPOUCXOXKIE-
HUS — OPraHOT€HHOTr0, XEMOT€HHOTO, BYJKAHOT€HHO-OCaJ0YHOIO0 U
CMEIIIaHHOTO.

OpraHoreHHOe MPOUCXOXKIECHNE UMEIOT duamomumot — OeJible WU
CBETJIO-KEJIThle MSITKME, MavyKalollie pyKu, JieTkue, nopuctbie (70—
90 %) mopobl, CI0KEHHbBIE MUKPOCKOIIMYSCKUMU CKeJIeTaMU TUIaHK-
TOHHBIX TUATOMOBBIX BOJOPOCJIEeH, COCTOSIIIIMX U3 BOJHOTO KpeMHe3e-
Ma (omajia) U CKpeIJIEeHHBIX OIaJIOBBIM lieMeHTOM. BHelltHe yacTo mo-
XOXM Ha TMUCYUN MeJl, HO Jierye ero, U He pearupyroT ¢ COJSTHOM
KuUCI0TON. B oTiiMuMe OT KaojuHa He pa3MOKalOT U HE KUPHbIE Ha
owymb. ITopoabl OBICTPO BOUTHIBAIOT BAary (JIUIHYT K SI3bIKY), JIETKO
pacTUpaloTCd MeXAy NajibllaMu B TOHYalyo nyapy. MMeoT ToHKO-
CJIOMCTYIO WJIM MAaCCHUBHYIO TEKCTYpY.

K mopogamM XeMOreHHOTrO TPOUCXOXAEHUS OTHOCSTCS mpeneawt,
CJIOK€HHbIE B OCHOBHOM MeJIbYallIMMK 3€pHAMM Ollaja, CKperieH-
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HBIMU OIAJIOBBIM LIEMEHTOM. B He3HauMTeNbHBIX KOJIUYECTBAX COAEP-
JKaT CKOPJYNKHU ITUATOMEH, OCTaTKM KPEMHEBBIX CKEJIETOB Paauos-
puii U ry0OK, KOKKOJUTHI, (popaMuHudepbl. OTINYNUTL Tpemeabl OT
IUAaTOMMUTOB BO3MOXHO TOJIBKO ITOJ MUKPOCKOIIOM. MOTYT coAepKaTh
nmpuMech MOHTMOpMiUToHUTa (10 20 %), TTayKOHWTA, MTAPUTA.

Onoku coCTOAT U3 onajia C IMPUMEChI0 KPEMHMCTBIX OCTaTKOB pa-
JUOJISIpUI, CIUKYJI TyOOK, TMaHLupeil nuatomeil. BeposTHO, omoku
00pa3yloTCsl U3 TMAaTOMUTOB M TPEIeJIOB Ha CTaAUM KaTareHesa B pe-
3yJbTaTe JUTU(PUKAIUU. DTO JOBOJbHO TBEPAbIE U OUEHbD JIETKUE T10-
pOIBI OT CEPOro A0 YEPHOTO LIBETA, YaCTO MSTHUCTOM OKpacku. BeTpe-
yalpTcs 0ojiee MSTKHE Pa3HOBUIHOCTHU, BHEIIHE MOXOXWE Ha JUaTo-
MHUT W Tpemey, u 6ojiee TBeplble, Ooyiee TSXKeNble, ¢ PAKOBUCTHIM
HU3JIOMOM — KPEMHEBUIHOIO 00JIMKa, pacKajbIBalOLIMECS CO 3BEHSI-
1M 3BYKOM Ha OCTPOYTOJIbHBIE OCKOJIKH.

Kpemnu — nopojpl, cocTosiye 13 XajalueAoHa U KBapla U UMelo-
e agaHUTOBYIO CTPYKTYypy. LIBeT yallle BCEro cephlii, pexe OeJiblid,
yepHbIi 1 Ap. IToponabl IIOTHBIE, KPEeMKUe, U3JIOM PaKOBUCTBIN, Kpasi
OCTphbIe, MpocBeuMBarolre. TeKkcTypa MacCMBHAsI M TOHKOCJIOMCTAsI, TIO-
PUCTOCTh OTCYTCTBYeT. KpeMHM OOBIYHO UMCThIE, WU U3BECTKOBUCTHIE,
JIMHUCTBIE, XKeJIe3UCThIe. 3aJleraloT B BUAE TIACTOB U KOHKpeluit. KoH-
KpEeLIMOHHbIE KPeMHU (JIMH30BUAHBIE, YIUIOIIEHHbIE, NU30METPUUYHbIE,
BEPTUKAIbHO YIJMHEHHBIE W TIPUYYMLIMBBIC MO (opMe) BCTpedaroTcs
IJIaBHBIM 00pa3oM B KapOOHATHBIX Mopojax. OObIMHO OHU UMEIOT Ora-
JIOBO-M3BECTKOBYIO 30HY Tepexoaa (10 2 ¢M) K BMEILIAILIUM [TOpOaaM.
Konkpenuu obpa3yioTcs B pe3y/abTaTe AuareHe3a M KaTareHesa.

Hwimbr — 04YeHb TBepIbIe U KpeTKKe MOPOJbl C PAKOBUCTHIM U3J10-
MOM, TIOJloCYaThblie, MSATHUCTBIE, CIOXEHHBIE CKPBITOKPUCTALIAYEC-
KMM KBapleM U xanieaoHoM. OKpallleHbl OKCUIaMU XKejle3a U MapraH-
114, XJIOPUTAaMHU B pa3IMuHbIe OTTEHKHN KPACHOTO («CYpTYUYHBIE SIIIIMBI» ),
3KEJITOro, KOPUUHEBOTO U 3ejieHOoro 1BeToB. OKpacka Mmopoj pa3Hoo0-
pasHa Takke M IO PUCYHKY: OMHOTOHHAs, Iojocyarasi, MSITHUCTas,
MecTpoLBeTHAsI, Tei3axHast U aAp. SIIMbl MOTYT colepxKaTh paguois-
pUM, MHOTAA B OOJIBIIIOM KOJWYECTBE. 3ajeraoT IacTaMy Wian THE3-
JaMy, OOBIYHO TOHKOCJIOWCTBbIE WIM ITI0JIOCYaThie, peKe MACCUBHBIE.
IMopucTocTh OTCYTCTBYET. B X01€ KarareHe3a HEKOTOPHIE SIIMbI MOTJIN
(hopMupoBaThCS O paauoasipUuTaM. BOIBIIMHCTBO MMEET BYJIKAHOTE€H-
HO-0CaI0OYHOE U XeMOIeHHOe npoucxoxaeHue. I'1aBHy1o poib B ¢pop-
MUPOBaHUM WrpaeT TUApPOTEpMajbHbIN KpeMHe3eM. JleKopaTHuBHBIE
Pa3HOBUIHOCTH $IIIIM MCITONB3YIOT KaK TOAEJIOYHbIe KaMHHU.

Teiizepumut 1 kpemuucmote my@hsr — MOPOAbI XMMUUECKOTO MPOUC-
XOXIECHUSI, COCTOSIIME 13 omnajia. O0pa3yroTcs Ha MOBEPXHOCTU 3eMIn
M3 BOJ, Teii3epOB U TOPSIYMX MUHEPATbHBIX UICTOUHUKOB. besbie 1 cBeT-
JIOOKpallleHHbIe, JIETKMEe, C IMOPUCTOM TEKCTYpoii, Ty(DomogoOHBIE,
HaTe4yHbIE.

®ocharapie mopoapl. OcagouyHble MOPOALI, CIOXEHHbBIE B OCHOB-
HOM dochaTamMu KalblMsl C MPUMEChIO IJIMHBI U MecKa, Ha3bIBalOT
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dochopumamu. Vix o6pazoBaHue CBSI3aHO C TUOEIbIO, PA3JIOKEHUEM U
JNaJbHEHIIe XUMUIECKON epepadboTKO 0OCTaTKOB MOPCKUX OpTraHM3-
moB. Yaiue ¢pochopuThl BCTpeyaroTcsl B BUIe KOHKpeLUi, pexe ciaara-
IOT CAMOCTOSITEIbHBIE TIJIACThI UJIM (DOPMUPYIOT KOHTJIOMEPATOBUIHBIE
o0pa3oBaHMsI ¢ XKeJIBaKaMU B IeCYaHOM cyOcTparte, MHOTAA 00pas3yioT
¢docdaTHbI HEeMEHT, CKPEIUISIOLIMI 00JI0MOYHBIE TOPOAbl. BHelHMit
BUJ, 3aBUCUT OT COCTaBa U KOJMYECTBA MpUMeceil, a TakKe OT pas-
MEPHOCTH 3€pEeH, HallpUMep BCTPEUaIOTCs MOPOJbl C OOJIMKOM Iecya-
HUKa Win ¢ apaHUTOBO# CTpyKTypoil. [Topoabl okpalieHbl 0OBIYHO B
TeMHBbIE TOHA, HO BCTpeYaloTcs U cBeTiIooKpaineHHble. Pochoputsl
MOXHO pacIo3HaTh M0 XapaKTepHOMY YeCHOYHOMY 3araxy, MosIBIsIIO-
1IeMycsl IpY pacKajblBaHUM WJIM TpeHUU mopoxabl. LleHHas pyna uc-
MOJIb3YETCs JJIs1 MPOU3BOJACTBA YIOOpEHUA.

Tl'anounnnbie 1 cyabpaTHbie MOPOJAbI — XEMOT€HHbBIE OPObI, OOpa-
3ylolLIMecs B pe3yjabTaTe BblIMaJeHUsl Cojiell U3 pacTBOPOB B COJIEHOC-
HBIX OacceitHax. CinaraloT 00bIYHO MOIIHBIE CJIOMCThIC Tomu. Hanbo-
Jiee pacrpoCcTpaHeHbl MOHOMUHEPAJIbHbIE PA3HOCTU: KaMEeHHasl COJIb,
TUIC, aHTUIPUT.

Kamennas coav — rasiougHas nopoja, oopasyroliasi 36pHUCTO-KPU-
CTALIMYECKNE WM CJIIMBHBIE MAaCChl, CJIOXEHHbIE MUHEPAJIOM TaJlu-
TOM U OKpallleHHbI€ B 3aBUCMMOCTH OT IMPUMeECe B pa3IMuHbIC LIBETA.
OTauyuTeIbHbIe TIPU3HAKU: COJICHBIN BKYC, JIeTKask paCTBOPUMOCTD B
BoJie, HeOOJIbIlIasl TUIOTHOCTh. BeTpeuaeTcst Kak B CIIOLIHBIX Maccax,
TaK U B BUJE TTpUMeceil B 00JJOMOYHBIX MOpojax U ruHax. [Tpu BbiBeT-
PUBaHUM HA IOBEPXHOCTHU MOPOJ, COAEPKAIIUX COJIb, OOpa3yIOTCs Oe-
Jible HaJeThl (BBIOThI) COJIU.

Tunc — cynbdaTHas mopopa, BCTpedyalollasics B BUAE 3€PHUCTO-
KPUCTAJUTMYECKUX Macc, a TakXke B BUAE MEJKMX 3epeH WIN APY3 B
Pa3IUYHBIX OCANOYHBIX MOPOJAX, YACTO BBINMAJAECT W3 LIMPKYJIUPYIO-
LIUX 10 MOJIOCTSIM MOPOJ PACTBOPOB U 3aIOJIHSIET TPEIIUHbI U KaBep-
HBI, 00pa3ys Ha UX CTeHKaX KpucTaibl. OKpacka 4acTo ObIBaeT CHEXK-
HO-0eJ1011, XXEITOM, pO30BOM, HO IIPUMECIMHU MOXKET OBITh OKpallleH B
pa3HbIe LiBeTa. JIerko pacno3HaeTcsl o HeOOJIbIIUM TBEPAOCTH (JIETKO
LaparaeTrcsi HOrTeM) U ILUIOTHOCTH.

Aneudpum — cynbdarHas 1oponaa, CaIoXeHHass OMHOMMEHHBIM MHU-
HepajioM 1 00pa3yiolliasi CIUIOIIHbIE MACChl KPUCTAIJIMUECKOTO CTpoe-
HUS; TUIOTHAs Ceporo U royooBaTo-ceporo 1BeTa. B MoBEpXHOCTHBIX
YCJIOBMSIX JIETKO TIOJBepraeTcsl ruapaTallii 1 MepexoauT B Turc (Io-
pola Ipu 3TOM CWJIBbHO pa3dyxaeT M IpuodpeTaeT ropuUpoOBaHHYIO
TEKCTYpY).

KenesucTbie MOPoAbl — TpyMIia OCaIOYHBIX MOPOJ, B COCTABE KO-
TOPBIX MPE00IANAIOT KeJe3UCTbie MUHEePaIbl (OKCUIBI U TUIAPOKCUIbI,
KapOoHaThl). O0pa3yloTcd B pe3yIbTaTe XMMUYECKOTO BBHIBETPUBAHUS
MaTEepUHCKUX MOPOJ, OOraThiX XeJie30ComepXKalluMU MUHEepaJIaMM.
Kene3zo MoXeT KOHLEHTPUPOBATbCS Ha MECTE CBOEro oOpa3oBaHUS
WIN TIEPEHOCUTHCS] B PaCTBOPEHHOM BHUJE M OCaxKAaTbCsl B 03epax U

99



Mopsix. I3 aroro marepuana ¢ yyactueM OakTepuil U B pe3yJbTare
JaJbHEHIero nuareHe3a OcaakoB 00pa3yroTcsl Xejie3Hble pynbl. s
HUX XapaKTepHbI OOJIMTOBAs, 3eMJIMCTasl, KOHKPELMOHHAsI, HaTeuHas
CTPYKTYpPBI, CPABHUTEJILHO OOJblIAas TUIOTHOCTh U Oypasi OO0 YepHOM
OKpacKa pa3IMYHbIX OTTeHKOB. HanOo b1 TPOMBIIUIEHHbBI UHTE-
pec IPEeNCTaBISIOT 004umosble dHceaesnvle pyosvt, 00pa3yOIIecs Mpu
BbIMAJAEHUU B OCaJ0K B BOAHOM cpele ruapoKcuioB xee3a. CloXeHbl
TaKkue pyabl CKOIJICHUSIMU OOJIUTOB JTUMOHUTA pa3mepoM 0,2 — 15 Mm
B MOIEpEeUYHHUKE.

I'aHo3eMHUCTBIE TOPOIBI COCTOST MIPEUMYILIECTBEHHO M3 TUAPOKCU -
JIOB aJIIOMUHUSI (MUHEepaJbl: TUAPAPTUIIUT, AUACTIOp, OEMUT) C MPU-
MECBhIO TMAPOKCHUIOB 3KeJie3a U TJMHUCTOTO BellleCTBa (KAOJIWHUT).
K Takum mopoaaM OTHOCSITCSI OOKCUTHI.

boxcumubt pazHOOOpa3Hbl [0 BHEILIHEMY OOJMKY U IPEACTaBIISIOT
OO0l 3eMJIMCTBIE, PBIXJIbIE U TIMHOIOAO0OHbBIC WU TJIOTHBIE (Kame-
HUCTBIE) MacChl, OKpallleHHbIe B KpacHbIe, OypOBaTO-KOPUYHEBHIE,
pexe B OeJble, XKeJThble, cepble U Jaxe yepHble 1BeTa. st 3TuX nmopos
XapakTepHbl 00JIOMOYHBIE (TIEJIUTOBBIE, MECUaHWKOBBIC, I'PABEIUTO-
Bbl€, KOHTJIOMEPATOBbIe) U KOHKPEUMOHHbIE (OOJUTOBBIE, MU30JIM-
TOBBIE€, 0000BBIE) CTPYKTYPhI, a TAK:K€ OJHOPOIHBIE U CIOUCTHIE TEK-
ctypbl. OOpa3yloTcsl B pe3ybTaTe BbIBETPUBAHUST aJIIOMOCUIUKATHBIX
MarMaTU4ecKuX Mopoj B YCIOBUSIX BIAXKHOTO TPOIMYECKOIo KJIMMaTa
(ocTaTouyHbIe WIHM JIaTepUTHbIE OOKCUTHI) WJIM B pe3ysbTaTe MepeHoca
MPOIYKTOB BHIBETPUBAHUS U OCAXKICHUS B MPUOPEXKHBIX 30HAX MOpeit
1 B 03€pHO-00JIOTHBIX BomoeMax (MepeoTI0XEeHHbIe MU OCaT0YHbIE
0OKcUTHI). BOKCUTBI claraloT miacTooOpa3Hble WM JTMH3000pa3HbIe
3JIEKU U SABJISIIOTCS AIIOMAHUEBOM PYHON.

Yeaepoducmuie nopoodwi, L Kaycmobuoaumor, — Tpyrina opraHu-
YECKHUX T10 COCTaBy IOPOJI, COCTOSIIMX B OCHOBHOM U3 yIjepoaa, BO-
Jopojaa, Kucliopoaa, o0pa3yloluxcsl opraHoreHHbIM TyTeM. K kayc-
ToOuoauTaM (OT JaT. «KayCTOC» — TOpIOYUil, «0MOC» — XXKU3Hb, «IU-
TOC» — KaMeHb) OTHOCST MOPOAbl, OCHOBHBIM OTJUYUTEIbHBIM MPU-
3HAaKOM KOTOPBIX SIBJISIETCSI CITIOCOOHOCTh K CTOPAaHMIO M BBIACICHUIO
MpHY 3TOM OOJIBIIIOTO KOJMYECTBa TEIUIOTHL. [103TOMY BCce OHUM Ha3bIBa-
I0TCSl 20pIOMUMU NOAe3HbBIMU UCKonaembimu. K HUIM OTHOCSTCS meepdbie
2oprouue noaeznvie uckonaemvie (Topd, UCKOMaeMble YIJM, TOpHOYUE
CJIQHIIBI), a TAKXKe XXUAKUE U 2a3000pasHble eoproyue noae3uvle UCKONa-
emble (HeDTb U TIPOAYKTHI €€ M3MEHEHMs, ra3, KOHAeHcaT), Iocie-
IHUE 13-3a CMeUU(MUIHOCTA MU3YyYEeHUs 3[eCh HEe paccMaTpUBAIOTCS.
Teepabie roprouyre MCKOMaeMble pa3ivyaloT 10 CTeleHu yrieduka-
1IMM OPTraHWYECKOro BEIIECTBA.

Topgh npencrapisieT coOOM JErkKyto, MSTKYIO U JOBOJBHO PHIXJIYIO
MAaTOBYIO IOPOAY, OKpallleHHYIO B Oypbie (KeJITOBaTO-0yphie, KOPUU-
HeBaThle 10 YEPHOI0) TOHA U COCTOSIIYIO U3 JIETKOPa3IUUYUMBbIX TTOTY-
PAa3I0XUBLIMXCS pACTUTEIbHBIX OCTATKOB (YACTUYHO OOYIJIEHHBIX 1 000-
raleHHbIX OpTaHUYEeCKHMMU KUCJIOTaMM) C TIPUMEChI0 TEPPUTEeHHOro
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marepuana. ObpasyeTcsi B pe3yibTaTe JJIMTEIbHOTO HAKOTUIEHUS U pa3-
JIOKEHUSI PACTUTEJIbHBIX OCTAaTKOB (JIMCThEB, CTeOJeil, KOpHEM, ape-
BECUHBI, MXa) B YCJIOBHUSIX 0OJIOT: B CTOsIUeil Bome, Npu Aehuuute
KMCIOpoda U y4acTUX aHa3poOHbIX OakTepuii. [noTHOCTL TOpda 0,7 —
1,1 r/cm. Tlopona J1erko pexeTcs JIONAToi, BOCIUIAMEHSETCS OT OTHS
U OKpalllvBaeT BOAY B OypBIii 1IBET.

Hckonaemoie yeau oOpasyloTcsi B pe3yabTare JUIMTEIbHOTO HAKOM -
JICHUSI ¥ Pa3JIOKEHUST paCTUTEJIbHBIX OCTAaTKOB B 0OCTAHOBKE MEJIKO-
BOJHBIX BOZOEMOB U 00J10T. B 3aBUCMMOCTH OT ITPUPOABI PACTUTEbHBIX
OCTaTKOB YIJIU MOApa3aeisaioTCs Ha TYMYCOBbIe (0Opa3oBaHHBIE B OC-
HOBHOM JPEBECHBIMU PACTUTEJIbHBIMU OCTAaTKaMU) U carpoIiejieBble
(oOGpazoBaHHBIE OOJBIIEH YaCThIO OCTaTKAMU BOAOPOCeit). I'yMycoBbIX
yIJieil 3HauuTeNbHO OOoJble, YeM carporeneBbix. Bee yrm cogepxar
MpUMeECh TeppUreHHoro Marepuaia. [lo cpaBHeHUIO ¢ TOPHOM CTENEHb
pas3jIoXeHUsl OpraHMYeCKUX BEeIeCTB (CTeNeHb yriaeduKauum) B yIisax
3HAYUTEJbHO BBIIIE, TTIO3TOMY B HMX MPAKTUYECKU OTCYTCTBYIOT He-
pa3IoXUBIIKECS pacTUTENbHbIEe ocTaTku. 1o creneHu yriehukaluu
BBIIEJISIOT Oyphble, KaMEHHBbIE YIJIM U aHTpauuThl. [IIOTHOCTH yrieit
BO3pacTaeT OT OypbIX K aHTpauuTaMm: oT 1,2 r/cM® y OyphIX yreil 10
1,6 r/cM? y aHTpaLIMTOB, TBEPAOCTD OT 1 y OYphIX yIuIei 10 2,5 y aHTpa-
IIUTOB.

Bypote yeau — nnotHast Oypo-4yepHasi IIopojia C MaTOBBEIM OJIECKOM
(MHOTIA CTEKJISIHHBIN OJiecK), C 3eMJIUCTBIM, PEIKO PaKOBUCTBIM M3-
noMoM. JlaeT Ha OMCKBUTE OYpYyIO YEPTY.

Kamennote yeau — 1m0THaAs M XpynkKas dyepHas Iadykaloasi pyKu
MopoJia ¢ XUPHBIM 0JIECKOM U 3eMJIIMCTBIM WM PAKOBUCTHIM U3JIOMOM.
LIBeT yepThl — YEpHBII MAaTOBBIA WK OjiecTiuuii. B OyphIX 1 KaMeH-
HBIX YTJISIX YaCTO BUJIHA CJIOUCTOCTD.

Anmpayum — TUIOTHas1 U TBepaas (TBEPAOCTb OOJIbIIIAs, YeM Y Ka-
MEHHBIX yIVIei) He mavykKarollasi pyKu Iopojia ¢ SIpKUM TMoJyMeTasIu -
YeCKHUM OJIECKOM M HEPOBHBIM, PAKOBUCTBIM M3JIOMOM.

BuTymMuHO3HBIE OPOJIBI — TTOPObI, COAEPXKAIINE paCCesTHHBIE Yac-
TULIBI HEPTU, KOTOpass HAXOAUTCI B CTYLIEHHOM (OKMCIEHHOM) CO-
crogHur. OOBIYHO UMEIOT TEMHBIN IIBET U TIPU yAape MOSBISCTCS Xa-
paKkTepHBIi 3amax outryma. PacToaueHHBIE B MOPOIIOK OKpAaIlMBAIOT
pactBopuTesn (OEH3UH M OEH30J1) B OyphIii 11BeT. Paznuyaior OUTyMu-
HO3HBIE TOPOIBI, B KOTOPBIX HAKOIUIEHUE M TIpeoOpa3oBaHe OpraHu-
KU 1IJIO OTHOBPEMEHHO C HaKOIJIeHHeM 00JIOMOYHOTo MaTepuana (Ma-
TepUHCKHE MOPOIbI), ¥ MOPOALI, B KOTOpPHIE TIpeoOdpa3oBaHHasl opra-
HUKa Morajaajia mo3xe (mopoabl KojaeKTophl). K mepBbiM OTHOCSTCS
TrOopIoYMe CIaHIIbI, KO BTOPBIM — pa3jIMYHble OUTYMUHO3HBIE MECKH,
MMeCYaHUKH U JIp.

Toprouue caanuvt — 1ioponnbl, odbpasyrolurecs: Ha THe BOOHOro dac-
celiHa MpU OJHOBPEMEHHOM OCaXXKIEHWU OOJIbILIOro KOJUYecTBa opra-
Hudeckoro BemectBa (20—60 %) M TOHKUX WIOB (IJIMHUCTBIX 4ac-
TUL) U UMEIOIIMe TaKUM 00pa3oM CMeElIaHHBIi OpraHOreHHO-00JI0-
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MOYHBIN reHe3uc. ITopomga 06GBIYHO TEMHO-CEPOTO WJIM Oyporo 1IBeTa C
TOHKO CJIOUCTOCThIO. ITOBEpPXHOCTU C/I0€B HEPEAKO COAepKaT OTIe-
YaTKU pa3IUYHbIX KCKOTIaeMbIX opraHu3MoB. [1pu nomxuraHuu rnopo-
Jla 3aropaeTcsl KOMNTSAIIUM IIJIaMeHeM WIX TJIEET, BbIAEJISS I'yCTOM IbIM
U XapaKTepHbIii OMTYMHBbIN 3armax.

2.3. MeTtamopdumyeckume ropHbie nopoabl

MeTtaMopdu3M — 3TO OOIIMI TEPMUH, ONPEAEISIONINA MTPOLECCH
n3MeHeHus. McxomHable (MMepBUYHBIC) MATMAaTUUECKHE VITM OCaTOIHEIC
MOPOAbI, UBMEHEHHBIE TTOCIe (DOPMUPOBAHUS, OTHOCSITCS K Memamop-
guueckum 2opHoim nopooam. OCHOBHBIMU (haKTOpaMU U3MEHEHUS TOP-
HBIX MIOPOJ MIPU MeTaMopdu3Me SIBISIOTCS memnepamypa, oasrenue u
cocmae nopoeoeo aruda. Ilon aeficTBeM 3TUX (haKTOPOB MPOUCXOIUT
YacTUYHAs WIM TOJHAS MepeKpUCTAIN3AlUs MUHEPaIoB MCXOIHBIX
nopoj, o0pas3yloTcsi HOBble (MeTaMOP(MOTreHHbIE) CTPYKTYpPbl U TEK-
ctyphbl. [TocTeneHHOCTh HapacTaHWSI MHTEHCUBHOCTY (haKTOPOB MeTa-
Mopdu3Ma TTO3BOJISIET HAOTIOAATh BCE TIEPEXOMBI OT MCXOTHBIX MarMa-
TUYECKMX UM OCAAOYHBIX TTOPOJ K 00pa3ylolmMcs 110 HUM MeTaMop-
dmueckm nmopomam. IIpornecch nepeKpUCTAIN3AIINHT TTOPOI TIPU Me-
TamMopdu3Me TIPOTEKAIOT B TBEPAOM COCTOSIHUU.

ITo ocobGeHHOCTSIM MPOCTPAHCTBEHHOTO pa3MelleHUs] U pa3Maxy
MPOLIECCOB PA3INYAIOT L0KAAbHOLI I PE2UOHANbHBLI MUNbL MemMamMopphuama.
JlokanbHEIT MeTaMOp(PU3M KOHTPOJIUPYETCS KOHKPETHBIMU CTPYKTYP-
HBIMU 3JIeMEHTaMU 3eMHOM KOpBI, a PerMOHAIbHbBIN, OXBaThIBasl Or-
POMHBIE 00BEMBI TOPHBIX TTOPOJ, YETKOM CBSI3W C MECTHBIMU CTPYKTY-
paMu He oOHapyKMBaeT.

2.3.1. Hanbonee pacnpocTpaHeHHble TUMNbI
MeTamopryYeCKUX ropHbIX nopoa

HexoTopsbie THIBI MOpPOJ JOKaALHOro Meramopdusma. JlokaabHbIE
MeTaMopduIecKre N3MEHEHWsI TOPHBIX TTOPOJ OOBIYHO BO3HUKAIOT TIPH
B3aMMOJEICTBUM BHEIPSIONIEHCS MarMbl ¢ BMEILAIOIIMMU TOPHBIMU
nopoaamMu (KOHMakKmoewiii memamopgpuszm) IU0O0 MpU MepeMelleHUIX
KPYITHBIX OJIOKOB T€0JOTUYECKON Cpeabl IO 30HaM Pa3pbIBHBIX TEKTO-
HUYECKUX HapylleHUU (duciroxayuoHHblll Uiy OUHAMOMemMamopphusm).
ITpoayKThl 3TUX TUIIOB MeTaMOp(}r3Ma UMEIOT BasKHOE MPaKTUIECKOe
3HaueHWe, TaK KaK ¢ HUMH 9acTO OBIBAIOT CBSI3aHBI MECTOPOXKICHUS
MOJIE3HBIX UCKOMAeMBbIX.

I1pm KOHTaKTOBOM MeTaMoOpGH3Me OCHOBHBEIM (DaKTOPpOM M3MEHE-
HUI IOPOA CIYKUT TEIJIOBOE BO3AEHCTBHME MarMaTUYECKHX PacIlylaBOB
Ha OTHOCUTEJIFHO XOJIOMHBIC BMEIIAOIINe TTOPOIbl. B cBsI3M ¢ sThM
JaHHBINA TUIT MeTaMop(dr3Ma NHOTIA HA3bIBAIOT /MepPMAabHbIM.
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KoHTakToBbII MeTaMOp(}U3M XapaKTeprU3yeTcsl BLICOKUM TeMIepa-
TYPHBIM TPAagMEeHTOM, COCTaBJISIOLINM NECATKA M COTHU IPaayCcoB Ha
MeTp. 30Ha 00pa3oBaHUsI MeTaMOP(PUUECKNX MMOPOJ, BAOJbh KOHTAKTa C
MarMaTMYeCKUMM Ha3bIBACTCSI KoHmakmoeguim opeosom. 1lluprHa ero
KOJ1e0JIeTCSI OT HECKOJIBKHUX CAHTUMETPOB J0 MEePBbIX 3HAUEHU I KUJIO-
MeTpa U ompeaessieTcsl IIyOuHOI (popMUpOBaHUS UHTPY3MBA, 00bE-
MOM MarmaTMyeckoro Tejia, ero (popmMoii, COCTaBOM BHEAPSIOLIETOCs
pacruiaBa u, TJIaBHOE, €ro BO3MOXHOCTSIMU OKa3blBaTh Ha BMEIAIO-
e nopoasl GaouaHoe Bo3aeiicTBrue. KoHTaKTOBbIE OPeosibl, pa3Bu-
Thle BOKPYT KMCJBIX MHTPY3Uil, Bcerma 0ojee IMUPOKUE, YEM BOKPYT
WHTPY3Uii OCHOBHOTO cocTaBa. [IprunHOI 3TOro, BepOsITHO, SIBJISIETCSI
OoJiplliee comep:KaHUE PACTBOPEHHBIX JIETYYMX KOMIIOHEHTOB B KHC-
JIO MarMe, 4eM B OCHOBHOW.

Metamopduueckyue MOpoabl, BO3HUKAIOIIME HPU KOHTAKTOBOM
MeTaMop(hu3Me CUJIMKATHBIX IOpOJA, Ha3bIBAIOTCS pozosukamu. DTO
MOPOABI CEPOTO, TEMHO-CEPOT0 M YEPHOTO LIBETOB. MIX MMHEpaIbHbBII
COCTaB pa3HOOOpa3eH U 3aBUCUT OT COCTaBa MepPBUYHBIX MTopod. Hau-
OoJiee OOBIUHBIMU MHUHEpaJlaMH SIBJISIOTCS KBapll, IMOJIEBBIE IIATHI,
ampubosbl 1 mupokceHbl. CTPYKTypa KOHTAKTOBBIX POTOBMKOB OOBIY-
HO Mukpokpucmaniuyeckas (He pa3TunuuMasi HEBOOPYKEHHBIM IJ1a30M),
a TeKCTypa — MaccueHas.

JdunHamomeTaMopduyeckre U3MEHEHMSI TOPHBIX TTOPOJI TTPOTEKAIOT
OIHOBPEMEHHO ¢ 00pa3oBaHMEM TEKTOHUUECKUX Pa3pbiBOB, KOIJa Be-
JIMYMHA OPUEHTUPOBAHHOIO JABJICHUS TIpeBbILIACT Mpeaea MPOYHOC-
TH reojiornyeckux tej. CMelleHus 6J10KOB IO pa3pbIBHBIM HapyIIEeHU-
sIM 4aCTO COIPOBOXIAIOTCSI MEXaHNUYECKUM ApobJieHreM (KaTaKjia3oM)
U nepetrpaHueM nopon. Hauboiee pacripocTpaHeHHBIMUY TTPOIYKTaMU
TaKoro TUIa MeTamophu3Ma SBJISIIOTCSI meKmoHu4ecKue Opexuuu, Ko-
TOPBIE COCTOSIT U3 PAa3HOBEJIMKHUX YIJIOBATHIX OOJIOMKOB MOPOI U MU-
HepajoB, CLIEMEHTUPOBAHHBIX TOPHONW MYKOM — TOHKO IepeTepToil
Maccoli, BO3HUKILEH MpU pa3pylleHur Tex XKe mopoa. 'opHasa myka
pe3Ko pearupyer Ha XMMHUUYECKOe BO3IEeHCTBUE MOA3EMHbBIX BOJ, MPO-
cayMBalOIIMXCS TI0 30HE pa3pbiBa, W JIETKO MpeBpallaeTcs B TJUHUC-
TO€ BELIECTBO, HA3bIBAEMOE «IJIMHKON TPEHUS».

TexToHUYECKME OpeKINU UMEIOT 0010MO4YHble CTPYKTYPhI, KOTOPbIE
Ha3bIBAIOT Kamakaacmu4eckumu. TeKCTypbl OpeKUnii, Kak MpaBujIo, mac-
cueHbie. Pexxe 0OTMEUAIOTCsI noaocuamole MeKCcmypbl.

I'naBHbIEe THIIBI MOPOJ PErHOHATLHOrO MeTamopdusma. Eciu ocHOB-
HBbI€ TIPOLIECCHI KOHTAKTOBOTO M IHCJIOKAIIMOHHOTO MeTamopduima
MOTYT OBITh BBISIBJIEHBI B Pe3yJbTaTe MOJEBBIX PaOdOT, TO IJisl Peruo-
HaJIbHO-MeTaMOP(MPUIECKHX MOPOJ 3TO CAeNaTh TPYAHO, TaK KakK BO
MHOTHX CJIydasiXx He OTMEYaeTCsl UX CBS3U C KOHKPETHBIMU CTPYKTYP-
HbIMU (popMamu. B To ke BpeMsi ITIOpOabl pETMOHAILHOIO MeTaMOpdu3-
Ma MPEeACTABJISIOT CO00I caMylo pacIpOCTpaHEHHYIO TPYIITy MeTaMOop-
duyeckux nopoa. OHM GOPMUPYIOTCS B IIMPOKMX IUATIa30HAX TEMIIE-
paTyp W AaBlieHU#. YBeludeHUEe TeMIlepaTypbl UM AaBJIEHUS BeAET K
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pPOCTY MHTEHCUBHOCTH MeTaMop(du3Ma, T.¢. K BO3pACTaHUIO CTETICHU
nepepaboOTKu mopoxa. B HacTosIee BpeMsl Mpupoaa peruoHaJbHOTO
MeTamMop¢u3Ma CBSI3BIBACTCS ¢ KOJIEOAHUSAMU BEJIMYMHBI TEIUIOBOTO
MoToka 3eMJIu.

Panee yxe oOpaiajgoch BHUMaHUE Ha TO, YTO MeTaMopduueckas
nepepaboTKa 3aKJII0YaeTCsl B TIEPEKPUCTATUIM3ALUM UCXOIHBIX MOPOT,
COITPOBOXKIAEMOI M3MEHEHUSIMU MX COCTaBa U CTPOCHUS (CTPYKTYp M
TekcTyp). IloHsATHE «CTpYKTYpa» Wist MeTaMOop(UUECKUX ITOPOJI OXBa-
TBIBa€T T€ OCOOCHHOCTH UX CTPOCHHUS, KOTOPBIE O0YCIOBICHBI pa3Me-
pamMu, (popMoOii 1 B3aMMHBLIM PacIlojioXXeHUuEeM MUHepaoB. TekcTypa
OITpeieISIeTCS PaCIpPOCTPAaHEHNEM M B3aUMHBIMHM OTHOIIEHUSIMU MU-
HepaJIbHBIX arperaTos.

CTpyKTYpHI TIOPOJ PETMOHAIIBHOTO MeTaMopdmu3Ma Bcerma HoIHO-
kpucmannudeckue. I1o pazMepam KpUCTAJIJIOB CPeId HUX BBIACISIOT MUK -
pokpucmanauyeckue (pasmep 3epeH 0,01 — 0,1 Mm), meakokpucmaniu-
yeckue (0,1 — 1,0 mm), cpednexpucmannuueckue (1,0 — 5,0 mm), xpyn-
Hokpucmannuyeckue (5,0 — 10,0 MM) u eueanmokpucmannuveckue
(>10,0 Mm).

Uto KacaeTcsl TEKCTyp, TO IJII PeTMOHAJTBHO-MeTaMOP(OIIeCKIX
Mopoa OOBIYHBI TEKCTYPhI C OPUEHTUPOBAHHBIM PACIIOIOKEHUEM MHU-
HepaJibHbIX 3epeH (opueHmuposanuvie mexkcmypst). ITOT (HakT TOBOPUT
0 TOM, YTO MX OOpa3oBaHUE COIPOBOXKIAeTCs AehopMalusIMU, T.e.
OIHUM M3 OCHOBHBIX (PAKTOPOB pEerMOHAIBHOTO MeTaMopdu3Ma, Io-
MHUMO BCECTOPOHHETO (JIMTOCTATUYECKOTO) HABJICHMWS, SIBISIETCS Ha-
npaBjieHHoe naBieHue (ctpecc). Cpeau OpUEHTUPOBAHHBIX TEKCTYpP
permoHaTbHO-MeTaMOP(GUUECKIX TTOPOI HAUOOIBIITNM PacIIpOCTpaHe-
HUEM TIOJIb3YIOTCSI CAAHYeeamble NI eHelicogble MeKCMypbl.

CraH1IEBaThIe TEKCTYPHI ONPEACIISIIOTCS OOMIINEM B TTOpPOIaX Iapa-
JIEJTBHBIX TUIOCKOCTEl, OOYCIOBICHHBIX HAIUYMEM OZHOOOPA3HO OpH-
€HTUPOBAHHBIX YEITYYATHIX U TDTACTUHYATEIX MITHEPAJIOB. TeKCTypa BbI-
paxeHa XyXe, ec/ii OHa 00pa3oBaHa JIUIIb ONMHAKOBO PACIIOIOKEHHBI-
MM MUHEpaJlaMH C COBEPIIEHHON CITaifHOCThIO. [HeCOBBIMI OOBIYHO
Ha3bIBAIOT T10JI0CYAThIe TEKCTYPHI C pa3HbBIMU TUITAMH TOJIOCYATOCTENA.
Taxkue TekcTyphl 0ojiee «rpyOble» IO CPaBHEHUIO CO CIaHIIEBAThIMMU.

HcxomHble mOpoabl pa3IMuHOIO COCTaBa HEOAMHAKOBO pearupyroT
Ha U3MeHsIolIecs: TepMoarnHamudeckue yciaoBus (PT-ycnosust). Me-
TaMOp(p13M OTHOCUTEIBLHO MPOCTHIX IO MUHEPATBHOMY U XUMUYECKO-
MY COCTaBy ITOpPOH, TaKMX, HalpuMep, KaK KBaplleBble TTeCUaHUKHU
WY U3BECTHSIKHU, 3aKJTI0YAeTCs IMTABHBIM 00pa30oM B MUBMEHEHUSIX CTPYK-
TYPHO-TEKCTYPHBIX OCOOCHHOCTEH TTOPOI, a MUHEPATBHEIN COCTaB CO-
XpaHseTCs TTOYTH 0e3 U3MEHEeHUIA.

KBapiieBble TIeCKM M TTeCYaHUKHU, TPETIEITBI, OTIOKW M Ipyrue Oora-
ThIe KPEMHE3eMOM ITOPOJIbI IIPU MeTaMOpGhU3Me TTPEeBPAILIAIOTCS B Keéap-
yumot. KBapitel — 3T0 MeTaMOp(pHUUecKre TTOPOIbI, KOTOPhIE TTOUTH
MOJIHOCTBIO COCTOST U3 KBapua. CTpyKTypa Mopoa MOJHOKPUCTAIIA-
YyecKasl, a pa3Mep KPUCTAJUIOB 3aBUCUT OT MHTEHCUBHOCTH (CTETICHM)
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meTaMopduszma. OObIUHO TPU MOBBIILIEHUU CTEIIeHU MeTamMopduiMa,
T.€. IIpY BO3pacTaHUU TeMIIepaTyphbl U JTaBICHUS, pa3Mep KPUCTALIOB
HOBOOOpPa30BaHHBIX MeTaMOP(PUUYECKUX MOPOJ, TaKXKe Bo3pacTaer. (BTo
3aMeyaHue KacaeTcsl BCeX TMIIOB MOPO perMOHAIBLHOIO MeTaMOpPhU3-
Ma.) TekcTypa MOHOMUHEpPAIbHBIX KBAapLIMTOB MAacCHBHAas, HO IIPU
HAJIMYUY B MCXOTHBIX MOPOJAX MIMHMCTON TPUMECH MOXET CIIOC00-
CTBOBaTh 00OPa30BaHUIO KBAPLIMTOB CO CJ1a00 BhIPAXKEHHON ClaHLEBa-
TOM TEKCTYpPOM.

ITpu Metamopdur3Me pa3IUUHbIX TUIIOB U3BECTHSIKOB O00pa3yroTCs
MeTaMopduyecKre Oponbl, Ha3bIBaeMble Mpamopamu. MpaMophbl Ipak-
TUYECKH B LIEJIOM COCTOSIT U3 KaJIbLIMTa UK JOJOMUTA, 00JaJal0T MOJI-
HOKPUCTANIMYECKOM CTPYKTYPOH C pa3IMYHBIMU pa3MepaMu 3epeH U
OOBIYHO MaCCUBHO TeKCTypoii. OMHAKO HAJIMYME B UCXOAHBIX U3BECT-
HSIKaX TOHKUX IIPOCTOEB TJIMHUCTOIO BEIIEeCTBA, TOHKOAUCIIEPCHOM
OPraHUKU U T.TI. MOXET BbI3BaTh 00pa30BaHKEe MPaMOPOB CO ClIaHIIeBa-
TBIMM U TIOJIOCYATBIMU TeKcTypaMu. C epBUYHBIMU HEOTHOPOIHOCTSI-
MU U3BECTHSIKOB CBSI3aHO TaKXKe pa3HOOOpa3ne OKpacku MpaMOpOB.

ITpoayKThl pernoHaJbHOTO MeTaMOp(dU3Ma OCHOBHBIX U YACTUYHO
CpeIHNX MHTPY3UBHBIX 1 3 GY3UBHBIX MAarMaTHISCKUX TTIOPOI, a TaK-
K€ 0CaZOYHBIX TTOPOJ TUIIA Mepresieli, 60raThIX KaJblIMeM, MarHUEM U
3KeJIe30M, Ha3bIBalOT am@uborumamu. AMGUOOIUTHI COCTOSIT B OCHOB-
HOM M3 POTOBOIf 0OMaHKH U IJIarMoKJia3a. B HUX Takke MOTYT IPUCYT-
CTBOBATb KBapll, 3ITUIOT, TpaHaT, XJIOpUT, OMOTUT | T.11. LIBeT amdu-
0O0JIMTOB OOBIYHO TEMHBIU, 10 yepHoro. CTpyKTypa MOJHOKpMUCTa-
JIMYecKasi, a TEKCTYphl pa3HOOOPAa3HbI U OMPENEISTIOTCS COOTHOIIIEHM -
€M cJlarallx nopoay MuHepanoB. Bectpeyatorcst aM(uOOIUTHI C Mac-
CUBHOW, JUHEWHON, CJaHILeBaTOil, THEMCOBUAHON (IT0JIOCYATO) U
MMATHUCTON TeKcTypamMu. MHorma B aM(puOOoInTaX, UCIBITABIINX Clia-
ObIif MeTaMOpP(U3M, COXPAHSIOTCS TaK Ha3bIBa€MbIe PEIMKTOBBIE CTPYK-
TYPBI ¥ TEKCTYPHI, T.€. CTPYKTYPHI ¥ TEKCTYPHI TIEPBUYHBIX TTOPOI, TT0
KOTOPHBIM 00pa3oBanuch aM¢puooauTel. OQHAKO Paclo3HATh TAKUE pe-
JIMKTHI TTPU MaKPOCKOIMMYECKOM OMUCAHUU MOPOJ CJIOXKHO.

ITocTenneHHOE HapacTaHWE MHTEHCUBHOCTU MeTaMopdu3Ma II0JIHee
BCEro yaaeTcs MpOCJeInTh Ha MpuMepe Mpeodpa3oBaHUs MePBUYHO-
[JIMHUCTBIX (MEIUTOBBIX) Mopoa. OOQHUM M3 IJIaBHBIX MPOLIECCOB, CO-
MPOBOXKAAIOIIMX MOCTENIEHHOE YBeJIUUYeHUEe TepMOAMHAMUYECKUX Ma-
paMeTpoB (IaBJIE€HUSI M OCOOEHHO TeMIlepaTyphbl), SIBISETCS MHOTeps
nopojaMy U MuHepajaaMu jJetyuyux komnoHeHToB (H,O — neruapara-
uus, CO, — gekapOboHaTtu3anus U T.11.). Takoii Tun Meramopdusma
Ha3bIBaeTCsl MPOTrpecCUBHBIM MeTamopduamom. IIpu nmporpeccuBHOM
MeTamMophu3Me MEePBUYHO-IJIMHUCTBIX MOPOA HAa HAayaJbHBIX CTAIUSIX
MeTaMopduyeckoro npeodpasoBaHus (p = 400 — 500 MIla u = 300 —
350°C) dopmMupyroTcst Opoabl, Ha3biBaeMblie @uiiumamu. Makpo-
cKomuyeckue (UUIUTBI — 3TO MOPOAbl ¢ MUKPOKPUCTALINYECKOMN
CTPYKTYpOI 1 TOHKOCJIaHIIeBaTOM TeKCTypoil. IxX oKkpacka BapbUpyeT B
IIMPOKMX TIpesiesiax: OT OeJIoil, CBETIO-CEpOil 10 TEMHO-CEPOI, 3ee-
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HOBaTOl, TOJIy00BaTO-CEPOM, pexXe KpaCHOBATO-KOPUUHEBOM WU Yep-
HOM. XapaKTepeH LIEJIKOBUCTBIN 0J1€CK Ha TOBEPXHOCTSX C/IaHIIeBaTo-
CTU, OOYCJIOBJIEHHBIA OPUEHTUPOBAHHBIM PACMHOJOXEHUEM YellyeK
cmon. Baxneiias yepra MUHEpaJIbHOIO COCTaBa (PMJUIMTOB — MOJHOE
OTCYTCTBUE TJIMHUCTBIX MUHEPAJIOB (KAOJUHUTA, MOHTMOPUJIJIOHUTA,
TUAPOCIION U T.11.). I 1aBHBIMM MUHEpaJlaMu, CllaraloliuMu (pUUIUTHI,
SIBJISIFOTCSI CEPULIMT (TOHKOYEIIYAYaThlii MyCKOBUT), XJIOPUT U KBapil.

IIpu moBbIlLIEHUU YCIOBUM MeTamMopdusMa (TeMIiiepaTypbl U daB-
JIeHUs1) GWIIUTBI MTOCTENEHHO MPeo0pasyloTCcsl B CAl00sAHbIe CAAHUDBL.
CroasHble CIaHUbI OT (QWIIMTOB OTIWYAIOTCS JIyYIIei CTENeHbIO pac-
Kpuctauin3auru. OHU COCTOSIT B OCHOBHOM M3 3€pEH KBaplia, XJIOpUTa
W CJIIOJI, pa3MepPbl KOTOPBIX JOCTUTAIOT HECKOJIbKUX MUJIIMMETPOB. T1o
npeobafaloleii CIoIe pa3inyaloT MyCKOBUTOBbIE, OMOTUTOBBIE U JIBY-
CITIOMSTHBIC CJIAHLIBL. DTO SIBHO CJIAHIIEBAThIE TTOPOIBI pA3HOOOPA3HOM OK-
packu: Cepoi, 3€JeHOBATOM, KOPUYHEBOM, YEPHOU U T.II.

Ilpy nanbHeilIeM MOBBILIEHUW JABJICHUSI U TeMIlepaTypbl U3 TO-
POJ MOJHOCTBIO MCYE3al0T BOJOCOAEPKALIME MUHEPAJIbl U CIAIOSHbIE
CJIaHLIbl MPeoOpa3yloTCsl B 2Helicbt — CPeAHE- U KPYIMHOKPUCTAIIM -
YyecKue Mopojibl, TIAaBHBIMU MUHEpaJIaMU KOTOPIX SIBJSIIOTCSI KBapll U
noJjeBkle 1marel. Hepeako B HUX NPUCYTCTBYIOT aM(MUOOJIBI U ITHUPO-
KceHbl. Hanbosee BbICOKOTEMIIEpaTypHbIe THEHChI MOJTHOCTBIO JIUIIIE-
HBI CJTIOl, YTO CKa3bIBAETCA HAa UX TEKCTYpe, OHA, KaK MpaBWJIO, THEel -
coBas (ImoJjiocuarasi).

MeTamopduueckre u3MeHeHHUs YIbTPAOCHOBHBIX OPOJ OCOOEHHO
OTYETJIMBO BBIPAXKEHBI MPU MOCTENIEHHOM CHVXXKEHUU TePMOAWHAMMU-
YeCKUX YCJI0BUI (ITpU MTOHVXKEHUU TeMIlepaTyphl U JdaBiaeHus ). Takoit
MeTaMop(du3M B OTJIIMUYME OT PACCMOTPEHHOTO MPOTPECCUBHOIO Ha3bl-
BaeTcsl peepeccusHvim memamopguzmom. OH XapaKTepusyeTcsl Ipolec-
caMU TuapaTaliuy ¥ KapOoHaTu3aluu UCXOAHBbIX TTopoAd. [1pu perpec-
CUBHOM MeTaMop(pu3Me yJIbTPAOCHOBHBIX MOPOJ OHU TMOCIeI0BATEb-
HO TIpeo0pas3yioTcs B ampuboaumst (BHICOKUE 3HAYCHUS JABICHUS U
TEMIIEPATypPhl), MaibKcodepicaujue i maibkogvie cAaHybl (CpeIHUE 3HA-
yeHus1 Pu T) u, HaKOHell, NPU JajJbHelIleM NOHMXKeHun PT-ycio-
BUIl — B cepnenmunumot. TaTbKOBbIE CJIAHIIBI — TO MEJIKO- UJIU Cpell-
HeyellyiyaTble ClaHleBaThle MOPOAbl CBETJIO-3EJEHOTO 1IBETA C 1 -
KOBHUCTBIM WJIM MEPJaMyTPOBBIM OJIECKOM Ha MOBEPXHOCTSIX ClIaHIIe-
BaTocTU. [ToMrMO TajgbKka, B HUX MOTYT MPUCYTCTBOBATb XJIOPUT, aK-
TUHOJUT (HU3KOTEMIIEpaTypHbIii aM(puO0I) U HEKOTOpPbIE APYrue
MuHepaibl. CepreHTUHUTHI MPEACTABIISIOT COOO0M 3eeHbIe 10 YEPHBIX
MOPOJBI CO CKPHITOKPUCTAJIINYECKON CTPYKTYpOU U MAaCCUBHOI JIMOO
nereyibyaTo TeKcTypoit. [lomruMo MuHepaia ceplieHTUHA (3MeeBUKA)
B HUX 4YacTO MPUCYTCTBYET acOeCcT — CBOEOOpa3HbI MUHEpasl C Xa-
PaKTepHOU TOHKOBOJIOKHUCTOM CTPYKTYPOM.

OnucaHHbIE BbILLIE TTOPOIbI SIBJISIIOTCS HanboJjiee pacrpoCTpaHeH-
HBIMM B 36MHOU KOpE TUIIaMU MOPOJl pETMOHAJIbHOTO MeTaMopdu3Ma,
HO JaJIeKO He MCUeprbIBalOT UX MHOToo0Opas3usi.



HYACTDb Il
3NIEMEHTbl CTPOEHUA 3EMHOW KOPbI

Hab6ntonast oOHaxXeHUsT TeX WU WHBIX YYaCTKOB 3€MHOU KOPBI, MbI
ybexnmaeMcsi B TOM, YTO TOPHbBIE MOPOJbI OINpeaeeHHOro cocTaBa 00-
pa3yloT HEKOTOphIE TeOMEeTpPUUYECKUE Tesla pa3Hoil popMbl U pazmepa.
OTU Teaa Ha3bIBAIOT PopMamu 3aieeaHus 2OpHbIX NOpo0d, U CIPYK-
mypHbiMU popmamu, a Pa3IUIHbIE WX COUYETAHUS CO3MAIOT OOIIEe CTPO-
€HUEe — CTPYKTYPY 3€MHOU KODHI.

XapakTepHoi (popMo¥l 3a7eraHusT OCaJOYHBIX MOPOJ SIBJISIFOTCSI CJIOU.
BDddy3uBHBIE MarMaTUYECKUE TTOPOABI YACTO 00Pa3yIOT MMOTOKU WU MO-
KPOBBI, BHEIIHE CXOXMWE CO CIIOSIMU OCAIOYHBIX MOPOA. BOJBIIMHCTBO
WHTPY3UBHBIX TTOPOJT 00pa3yioT pa3IUYHbIE Tela HEMPABUIbHON (POPMBI.

PaznuyaioT mepBUYHbIE (HEHAPYIIEHHbIE) W BTOPUYHBIE (HApYIIIEH-
Hble) ¢opMbl 3aneraHusl nopon. IlepBuUYHBIE CTPYKTYpHBIE (POpPMBI
BO3HUKAIOT BMecTe ¢ (popMUpOBaHUEM caMoil moponabl. BropuuHbie
¢dopMbl 3aseraHusi oOpas3yloTcsl MyTeM HapyleHWs MEPBUYHBIX B pe-
3y/lbTaTe OBUXEHWN U AedopMaliuil 3eMHOW KOpbl. B cBs3u ¢ 3TuM
U3yyeHUe BTOPUYHBIX (HApYLIEHHBIX) CTPYKTYPHBIX (opmMm, HUX pas-
JIMYHBIX B3AUMOOTHOIIEHUI, COYEeTaHUN, COOTHOIIEHU ! OTHUX C IpY-
TMMM KakK B MPOCTPAHCTBE, TaK U BO BPEMEHU HAET OMpPEAECICHHYIO
WHOOPMALIMIO O CTPOEHUU U UCTOPUU T€OJIOTUYECKOTO Pa3BUTHUS U3Y-
YaeMbIX PETMOHOB 3eMJIH.

Ha npaktuke reojioraM yaiille MPUXOJUTCS UMETh AEIO CO CJIOUC-
TBIMU OCaIOYHBIMU TOJIIAMU, 3aHUMAIOIIMMHU 0KoJio 75 % Ttutomanu
Ha MOBEPXHOCTU MaTepukoB. [103TOMY B KHUTE B OCHOBHOM paccMar-
PUBAIOTCS TEOJIOTUYECKOE CTPOCHUE UMEHHO CIOUCTBIX TOJII U UX U300-
paXXeHue Ha reojiornyeckux Kaprax u paspesax. bosee cioxHbie dhop-
MBIl 3aJleTaHUs] MAarMaTUYeCKUX U MeTaMop(hUUYECKUX TOPHBIX MOPOJ
W3Y4YalTCs B CMELUATBHBIX Kypcax.

ITpu u3ydyeHWM UCTOPUU TEOJTOTHUYECKUX COOBITUI BaXKHBIM TTOHSI-
THEM sIBJIsIeTCSl BpeMsi. B mepBUUHBIX (HEHApYILIEHHBIX) pa3pe3ax 3eM-
HOW KOpBI HUXEJEXAIIUe CIOU SIBISIOTCS 0ojiee NPEBHUMU OTHOCHU-
TEJIbHO BBIIIEeXalux. B 2Toil CBSA3U B T€0JIOTUU CYIIECTBYET MOHSTUE
00 omHocumenbHOM 603pacme TOPHBIX TOPOJ, TPEACTABIIEHHOM B BUIE
cTpaterpauueckoil (reoXpoHOJIOrMYecKoi) mkKambl. Ist omnpenere-
HUST BPEMEHU MPOJOIKUTEILHOCTUA T€OJIOTMYECKUX COOBITUIA B TONAX B
reoJioTuu pa3paboTaHbl METOABLI OTMPENEICHUSI abCcoaomHo20 BO3pacTa
TOPHBIX MOPO/I.
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Fnasa 3. POPMbIl 3AJIEFTAHNA U BO3PACT
rOPHbIX NMorPOA4

3.1. NoHsATHE 0 CNnoe u NepBU4HOM (HEHApPYLUEHHOM)
CTPOEHUUN OCAA0YHbIX TOJILL,

IMonasastoniee OONBIIMHCTBO OCAaAOYHBIX TOPHBIX MOPOJ XapakTe-
pU3yeTCsl CIIOUCTBIM cTpoeHueM. ClenoBaTebHO, OCHOBHBIMU 3JIEMEH-
TaMU CTPOEHMSI OCAJAOYHBIX TOJII SBASIOTCS CJIOM.

Cpeny ocaJouyHBIX TOPHBIX MOPOA HAaUOOJbIIMM paclpoOCTpaHEHU-
€M TOJIb3YIOTCSI TTIOPOJIbl MOPCKOTO MPOUCXOXIEeHUS. B COOTBETCTBUM C
0ojiee WJIM MeHee BHIDOBHEHHBIM pefibe(hoM JHA MOpsl U 3aKOHOMeEp-
HOCTSIMU Tpollecca 0CaiKOHaKOIJIeHUs (hOpMUPYIOLIHUECS CJIOU OCal-
KOB M3HauyaJlbHO 3aJleraloT TOpU30HTaJbHO. Takum oO6pa3zoM, MOXKHO
CUWTaTh, YTO MEPBUYHOE, HEHAPYILIEHHOE, 3ajieraHre CJIOUCTBIX TOJIIII
0CaJIOYHBIX TMOPOA SIBJSETCS TOPU3OHTAJbHBIM WU TMOYTU TOPU3OH-
TaJIbHbIM (CyOTrOpU30HTAIbHBIM).

Ciou ocafouyHbIX TTOPOJ TIPEACTABISIIOT COOOM Tea OTHOCUTEIbHO
HeOOJIbILION TOJIIMHBI, HO 3aHMMaloIIue OoJbliue Tomanu. B ciouc-
TOW TOJIIIE KAXIBIA CJIOM OTAEIECH OT APYroro IpaHuUIIcid, HAa3bIBAEMOU
00BIYHO TOBEPXHOCThIO HariacToBaHUs. [ToBepXHOCTb, OrpaHMYMBA-
folasl CJIOW CHM3Y, Ha3bIBAETCS MOOOWIBOL, a CBEPXY — Kpogéaell CAos.
Kparuaiiee paccrosaue (4) MeXay KpoBJiiell M MOMOIIBOM HAa3bIBAIOT
UCMUHHOU MOAWUHOL C1051 WU €T0 UCMUHHOU MowHocmbio (puc. 3.1).
HMcTuHHasg MOUIHOCTb CJIOE€B OCalOYHBIX MOPOI KoJjieOJeTcs B IIUPO-
KHUX TIpefiesax — OT JoJield CAaHTUMeTpa 10 AecITKOB MeTpoB. Orpene-
JISIS MOITHOCTb KaKOTo-JIM0O CJIosl B OOHaXXEHUW, YaCcTO 3aMeEPSIOT He
WCTUHHYIO MOIIHOCTb, a UOUMYI0 — PACCTOSIHME MeXIy KpoBJeil u

ITomoiBa ‘cinos D

Cnoii D

Puc. 3.1. Cnou TopHBIX IIOPOM, ¥ VX JIEMEHTHL:

h — WCTUHHAS MOIIIHOCTb, h/’ — BHUAVMAaA MOIINHOCTD, hz_ HCITOJTHAsA MOIIHOCTb
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MTOIOIIBOM CJI04 HAa MOBEPXHOCTHU penbeda (4, Ha puc. 3.1). IIpu ropu-
30HTaJbHOM TIOJIOXEHUM CJI0SI BUAMMAS MOIIHOCTD JIETKO MePeCcUnThI-
BaeTCs B UCTUHHY1I0. B HEKOTOPBIX Cyyasix B OOHAXXKEHUSX HaOI0aaeTCs
JIVIIB YacTh cod (A, Ha puc. 3.1). Torma roBOpAT 0 HEMOJTHON MOIIHO-
CTH CJIOEB.

3.2. OTHOCUTENbHbIN BO3PACT FOPHbLIX NOPOA,
M MeTOoAbl €ro onpeneneHus

BoccTaHOBUTE MCTOPHIO pa3BUTHS 3¢MHOUM KOpPBI OT CaMBIX OTHa-
JIEHHBIX BPpEMEH J0 HalllMX JHEei MOXHO JIMIIb MOocje TOTOo, KakK orpe-
JieJieHa Tocaea0BaTeIbHOCTh 00pa3oBaHMsl TOPHBIX TTOPOJ 1M YCTAHOB-
JIEH WX BO3pAacT.

Il ompeneneHUss OTHOCUTEIbLHOTO BO3pacTa OCaZOYHBIX TOPHBIX
MOopoJA cHayajga MPOBOAUTCS pacujieHeHMe KOHKPETHOTO paspe3a Ha
OTHEeJIbHBIE CJIoM 0oJiee WJIM MeHee OJHOPOJHbIE MO BEleCTBEHHOMY
COCTaBy W HaJMUMIO B HUX PA3JIMUYHBIX BKJIIOUEHUI, B TOM YMUCJE UC-
KomaeMoit ¢ayHbl u ¢daopsl. [Ipu HopmanabHOM (TTEPBUYHOM, HEHaApPY-
IIeHHOM) 3ajieraHuM BO3pacT CJI0SI OIpeAesieTCs] ero TMOJOXEHUEM B
pa3pese, T.e. HMXejexXallue CJIOU SIBASTCS 0ojiee APEBHUMMU, a BbI-
miesiexammue — 00jiee MOJOIBIMM TI0 OTHOIIEHUWIO K HUXKEJICKAIIHM.
OTOT (hyHAAMEHTAIbHBIA HPUHUUN NOCA008AMENbHOCMU HAKONACHUS
ocadkog CIOU 3a cioeM ObIT chopmynupoBaH B 1669 r. H.CteHo
(H.Crencen): «Ilpu nenapyuieHHoM 3ane2aniii Kaicoblil HUNCEAeHCAUULL
cA0li OpesHee nokpuleaiouezo ca0s». TaKmM 00pa3oM yCTaHABIMBACTCS
BO3pacCT reoJIOTMYECKUX TeJl OTHOCUTENbHO APYT Apyra, OoleHWBaeMblii
BPEMEHHBIMM OTHOIIEHUSIMMU «paHbllle — Imo3xe». Ha puc. 3.1. cioit B
moiioxe ciosa A, ciaoir C monoxe ciost B, cimoit D momoxe cimos C.

[Ipu comocTaBaeHNN ymaJdeHHBIX IPYT OT Apyra pa3pe3oB yCTaHaB-
JIMBAETCS T€OJOTUUECKasT 00H0803pACMHOCHYb OTIHCTbHBIX CIOEB B CpaB-
HMBaeMBIX pa3pe3ax. B mpenenax orpaHMUeHHBIX TEPPUTOPHI TaKast yBsSI3-
Ka MOXeT OBITh Hambojiee HameXHO IPOM3BEIeHAa TOJBKO B CIydae
HETIPEPBIBHOTO TIPOCIICKMBAHUS KaXIOTO CJIOS B YCIOBHSIX XOpOIIei
oOHaxxeHHOCTH. Yalre Teojiory MpUXOIUTCS M3yJaTh OTAEIbHBIC M30-
JIMPOBAaHHBIEC BHIXOIBI TOPHBIX ITOPOI, a 3aTeM yCTaHaBJIMBaTh BO3pac-
THBIE B3aMMOOTHOIIIEHUs CJIaralolmInX pa3pesbl cioeB. Ecim mociemo-
BaTeJIbHOCTh CMEHBI Pa3IMYHBIX TUIIOB IOPON B COCETHMX pa3pe3ax
COXpaHSETCsI, TO CXOOHBIC B JINTOJIOTUYECKOM OTHOIICHHWM CJIOW TIPH-
HUMAaTCS 3a OgHOBO3pacTHBEIe. Ocoboe 3HAUCHHME TIPU 3TOM MMEIOT
CJIOM, OTYETIMBO BBIIEISIONINECS CPeou OPYIMX IO BEIIeCTBEHHOMY
COCTaBy, IIBETy, MPUCYTCTBUIO KaKWX-JIMOO BKITIOUCHMIN WM Xapak-
TEPHBIX KOMILIEKCOB OPTaHWYECKNUX OCTaTKOB. Takwe CIIOM, TTOTYIMB-
e Ha3BaHWUE MAPKUPYIOUWUX, VITTA ONOPHBIX, 20PU30HMO8, COXPAHSIOT
CBOM OCOOEHHOCTM Ha OOJIBIION TUIOIIAAW, HO PACIIpPOCTPaHEHHME WX
Bce Xe orpaHmyeHo. [Ipm comocTaBlieHWH yHaJeHHBIX OPYT OT Apyra
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pa3pe30B MU3MEHEHMS COCTaBa U CTPOEHMST OTHOBO3PACTHBIX CIIOEB OObIY-
HO CTOJIb 3HAYMTEJIbHBI, YTO MCIOJb30BaHUE YKA3aHHOTO MeToja, Mo-
JIYYMBIIETO Ha3BaHUE CMpamuepapuuecKoco Memooa pacieHeHus i co-
nocmaenenus paspe308, CTAHOBUTCS HEBO3MOXKHBIM.

HaubGosiee HameXHbIM METOAOM YCTaHOBJIEHMS OTHOCUTEIbHOTO
BO3pacTa TOPHBIX TTOPOI M COTOCTABJIEHUS IPYT C IPYTOM IajieKO OT-
CTOSIIIUX Pa3pe30B SBISIETCS NaAAeOHMOAOUYeCKUL Memod, BO3HUKIINNT
Ha pyoexe XVIII u XIX BB. OH 0OCHOBaH Ha HAYYHOM M3yYE€HHU MCKO-
ITaeMBIX OCTATKOB XXMBOTHBIX M PAaCTeHHUI, KOTOpoe OBIJIO HAYaTO BO
®Opannnn XK. KioBee 1 A. bpoubsipoM. B To Xe BpeMs aHTIMYaHUH
Y.CMuUT BbIIEAUST W TPOCTEAWT Ha 3HauuTedbHOU muiomanu B FOX-
HO AHTIJIMU CEpUIO CJI0EB, COAEpXaIlMX OoKaMeHesble OCTaTKU opra-
Hu3MoB. OH MpulIea K BbIBOLY, YTO CJIOU C OMMHAKOBBIMUA KOMILIEK-
CaMM OPTAaHMYECKUX OCTAaTKOB SIBIISIIOTCS OMHOBO3PACTHBIMH. DTO OT-
KpbITHE, TTOKa3aBlllee MpakKTUUeCKoe 3HaYeHUe MaJeOHTOJOIrMYECKOro
MeToJa, MOJOXUJIO0 Hayajlo COCTaBJIEHMIO TEOJOrMYecKHUX KapT, Ha
KOTOPBIX TOPHbIE MOPOJBI Pa3AEsSIIOTCS MO0 OTHOCUTEIbHOMY Te0JIOTH -
YeCKOMY BO3pAacCTy.

B nanbHeiiiieM nmpu mociieqoBaTeIbHOM HM3yYeHMU OKaMeHeJIoC-
Telt oT 6oJiee IPeBHUX CJIOEB K 0ojiee MOJIOABIM (IO Mepe HaKOIJIEHUS
(akTOB) OBLIO YCTAHOBJEHO, YTO BEPTUKAJIbHBIN pa3pe3 OCaaoUHbIX
MOpOJ, Ha BCeX KOHTUHEHTaX MMEET OAHY M Ty XK€ MOoCjeloBaTeIbHYIO
CMEHY MCKOIaeMbIX OPraHM3MOB OT MPUMUTUBHBIX (OpM K Bce Oosee
CJIOXHBIM BBICOKOOPTaHMW30BaHHBIM. [Ipu 3TOM OAHAXIbl MCUE3HYB-
1IK1e MO TeM WJIM WHBIM MPUYMHAM BUAbl OPraHM3MOB HUKOTAA B 00-
Jiee TIo3[IHee BpeMsl He TMOSIBISIIOTCS. DTOT APUHYUN HeNnpepbleHO20 U Heo-
Opamumoeo pazeumusi OpeaHUMeCcK020 Mupa 3emau, Koeoa Kaxcoomy OT-
pe3Ky reoJIoTUYEeCKOTO BPEMEHM OTBEUYaloT XapaKTepHblEe TOJBKO IJIs
HEero pacTeHUsI W XUBOTHbIE, JIEXKUT B OCHOBE MaJ€OHTOJOIMYECKOT0
MeToqa.

TakmMm 00pa3oM, KaXIblii KOMITJIEKC OMHOBO3PACTHBIX TOPHBIX ITO-
PO COAEPXKUT MPUCYIIUM TOJBKO 3TOMY KOMIJIEKCY HEMOBTOPMMBIM
HabOp MCKOMaeMbIX OPTaHU3MOB, OTpaXalollUX OMpeAeeHHbI 3Tal
Pa3BUTHUSA OPTaHUUYECKOTO MHpa. DTO OOCTOSTETBLCTBO IMO3BOJISET yCTa-
HaBJIMBaTh OTHOCUTEJbHBIN T€OJOTMYECKUI BO3pacT TOPHbBIX MOPOA B
paspe3ax BeCcbMa yHAJIECHHBIX IPYr OT Jpyra PeriuoOHOB, a IO ANy KC-
KOIMaeMbIX OPraHM3MOB TPOBOIMUTH AaXe TJIaHEeTapHble KOPPESILUM.

3.3. MexayHapogHasa cTpaturpaduyeckas wwkana

HTorom m3ydeHUs] OTHOCUTEIHLHOTO BO3pacTa TOPHBIX MOPOI SBU-
Jlach MeXAyHapomHas cTpaTurpadudeckas (TeoXpoHOJOrnyeckas)
mkana. B Buge, 6JM3KOM K COBpeMEHHOMY, OHa Oblla MpUHSTa Ha
BTOpOI ceccuu MexXIyHapOoaHOro reoiornyeckoro kourpecca B 1881 .
Ee cosmaHmio Kak «0OImeil cXxeMbl cTpaTUrpadpudecKoil Kimaccuduka-
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Mr» TIpeAIIecTBOBaIA IJUTebHas uctopusi. Ha ocHoBaHUYM Teosoru-
YECKUX UCCENOBAHUI, TPOBOAUBIINXCS IIaBHBIM 00pa3oM B AHIJIUU,
I'epmanuu u @paHUUU, C UCTIOIB30BAHUEM CTpaTUTpachUUYECKUX U Ta-
JICOHTOJIOTUYECKNX METOMOB yke K cepeanHe XIX B. ymaioch pacuiie-
HMTb TOJILLY OCAJOYHBIX U CBSI3aHHBIX C HUMU MeTaMOp(UUecKux mo-
pon EBpornbl Ha psil OCHOBHBIX CTpaTUrpaduuecKux IMoapasaesieHuil.
OTH KOMIIEKCHI MOPOJI, MEPBOHAYAIBHO BBIIEISIBIINECS HAa OCHOBA-
HUM [TaHHBIX O TIOCJIENOBATEIbHOCTU 3aJIETaHUsI OTJOXEHWIA, WX CO-
cTaBe, coepXKalluxcs B HUX OPTraHUYECKUX OCTAaTKaX, HaJU4WIO SIB-
HBIX HECOTJIACU MEXIy HUMU, TIOTYyYUIU Ha3zBaHUsl cucteM. Cuctembl
OTpaXajiu €CTECTBEHHYIO MOCJIEA0BATEIbHOCTh OOpa30BaHUs TOJII] OCa-
JIOYHBIX TOPHBIX TTOPOJ U OTBEYAIM 3TaraM reoJ0rMYecKoro pa3BUTHUS
KOHKPETHBIX TEPPUTOPUIA.

Tak, HanpuMep, YIJIEHOCHas! TOJIAa WU3BECTHSIKOB B IOTO-3ama-
HOW AHTJIUM, JIETKO OTJIMYAIIIAsICSd KaK OT MepeKPhIBAIOIINX €€ Tec-
YaHMKOB KMPIHUYHO-KPACHOTO LIBeTa («HOBBIM KPAaCHBII MEeCYaHUK»),
TaK U OT MOJCTUJIAIONINX U3BECTHIKU OTIOXEHUU <«IpPeBHEro Kpac-
HOTrO TecyaHuKa», Oblga BblIeJieHa B KaMEHHOYTOJbHYIO CHUCTEMY.
«/lpeBHUIT KpacHBI MecUaHUK», aHAJIOTU KOTOPOIro IIUPOKO pa3BU-
Thl B rpadcTBe JJeBOHIIUD, TOJYYUT Ha3BaHUE NJEBOHCKOW CUCTEMBI.
Tomy «<HOBOro KpacHOro IecuaHuKa», OJHOOOpa3HYIO II0 COCTaBy B
AHrIMM, B KOHTUHEHTaJIbHOU EBpomne ynanoch pasnenuTh Ha IBE
CHUCTEMBI: TMepMCcKylo, Ha3BaHHYyi 1o Ilepmckoii rybepuuu B Poc-
CUU, U TPUACOBYIO, KOTOpasl B pa3pe3ax ['epMaHuUM nMMena TpexueH-
HOE CTpOEHUE.

Hcropus BblIENEHUS 3TUX U APYTUX CUCTEM 0011ei cTpaTurpadu-
YECKOU IIKadbl HATJSAHO MOKAa3bIBaeT, YTO MPAKTUYECKM BCE OHU (3a
WCKJIIOYEHUEM CUCTEM KailHO03051) ObLIM YCTAHOBJEHBI KaK PeTMOHAb-
Hble cTpaTurpadudyeckue noapasaeneHus. HaszpaHusi 3TuUX moapasnue-
JIEHUU COOTBETCTBYIOT 10O reorpapu4ecKMM Ha3BaHUSIM TeX MECTHO-
CTeil, rae OHU ObUIM BMNEPBBIE BbIACIEHBI (KeMOpUliicKasi, I€BOHCKas,
opckass U T.0.), JUOO TPOUCXOAAT OT Ha3BaHWsS IPEBHUX TLUIEMEH,
00WTaBIINX HA ATUX TEPPUTOPUSIX (CUITypUiicKasi, OpAOBUKCKas), 1100
OTpaXxaroT Mpeodyafaroluii cocTaB MopoJ (KAMEHHOYTOJIbHAsI, MEJIO-
Basi), MO0, KakK B Cllyyae ¢ TPMACOBOU CHCTEMOI, OTpaXaroT Xapak-
TEpP CTPOCHUST OTJIOXEHUIA.

TakuM 006pa3oM, ocagouyHbie TOJIIIU NOPOA Ha Tepputopuu EBpo-
nel yke K cepenquHe XIX B. ObUIM pacuJieHEHbI HA CUCTEMbI W 0OoJiee
NpoOHbIe cTpaTUrpacuyeckue eIUHULbl — OTAEAbl U JaXe SIPYChI.
M Tonbko mo3xke Bce M3BECTHBIE OCagO4YHbIe 00pa30BaHUs IO COMAEP-
XaBlllelcs B HUX (payHe, OTpaxaBllieid pa3IMYHbIE MOCIEA0BaTEIbHbIE
9Tarbl Pa3BUTUSI XU3HU Ha 3emiie, ObLIU pa3lesieHbl Ha TPU YacCTU:
nanaeo3oil (Ipa ApeBHEW XU3HUW), Me3030i (dpa cpemHel XU3HU) U
KalfHO3011 (9pa HOBOW XU3HM), COOTBETCTBYIOII[ME KOMILJIEKCHI MOPO.I
MOJYYMIM Ha3BaHMeE rpymm. BrociaenacTBuu TEpMUH «Tpymma» ObLT 3a-
MEHEH TepPMUHOM «3paTeMar.
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HcTopuuecku clioXUBIIAsICSI UEPAPXUsi OCHOBHBIX CTpaTurpaduye-
CKUX MOApa3lesieHuil (Tpymra, cucteMa, OTAEN, sIpyc) Oblia yTBEpXK-
neHa Ha II ceccum MI'K u 3a HUMU 3aKpenuiad €OWHBIE IS BCEX
cTpaH Ha3BaHus. MIHTepBaibl BpeMEHU, B TeUeHUE KOTOPBIX (DOPMUPO-
BaJIMCh COOTBETCTBYIOIIME CTpaTUTpaduueckue MOoApa3AeeHUsi, IMo-
JIyYUIM Ha3BaHUE T€OXPOHOJOTMUYECKUX TMONPA3NEICHUN: 3p, TepUuo-
JIOB, BIOX U BEKOB.

CoBepIIIEeHHO OYEBUIHO, YTO TEOXPOHOJIOTUYECKUE MONPA3IEITCHUS
(EeAMHUILIBI TEOJIOTUYECKOTO BPEMEHU), XOTS WMCTOPUYECKUM OHU BO3-
HUKJIA KaK TPOU3BOAHBIE OT CTpaTUTrpapuyecKuX MNOApasaeyieHUN,
UMEIOT OoJsiee oblllee TTaHeTapHOe 3HaueHue. JI100oil yuacTok 3eMHOM
KOpBI CYIIIECTBYeT B TEUEHME BCEro Te0JOTMYEeCKOTro BpPEMEHHU, HO B
CBOEM Pa3BUTHMM MPOXOAUT KakK 3Tallbl HAKOIUIEHUS] OCaKOB Pa3HOIo
cocTaBa (B MOPCKUX WIW KOHTUHEHTAJIbHBIX YCIOBUSIX), TaK U ITAIbI
HUX pa3MmbiBa U paszpyuieHusi. CpaBHUBasl MO CXOACTBY OPraHUUYECKUX
OCTaTKOB WCCJIEAyeMble pa3pe3bl C COOTBETCTBYIOIIMMU TOApa3aese-
HUSMU MEXIYHApOAHOU cTpaTturpaduyeckoil (reoXpoHOJOTHYECKO)
IIKaJIbl, IPUHSTHIC 32 3TAJTOHBI, Mbl OJY4a€M BO3MOXHOCTb HE TOJIb-
KO YCTaHaBJIMWBaTh BO3PACT CJaramliuX pa3pe3bl OTJIOXEHUU, HO U
OLICHMBATh MOJIHOTY 3TUX PAa3pe30B, T. €. BHISBISITh BDEMEHHbBIE UHTEP-
BaJibl, KOTJa B JAHHOM MECTE OCAaJKOHAKOIUIEHUE MPEPHIBATIOCH.

TakoBa KpaTKasi UCTOPUS BBIIEJICHUS U HAUMEHOBAHUSI OCHOBHBIX
MoApa3ieicHUl MeXIyHapOAHOU cTpaTturpaduyeckoir (reoxXxpoHoso-
ruyeckoil) mkanabl. Bce oHU BbIIEpXalu MPOBEPKY BpeMEHEM, TMOJy-
YW BCEMUPHOE MPU3HAHNWE U MOBCEMECTHO OBLIN MPUCIOCOOIEHBI K
KOHKPETHBIM YCJIOBUSM Pa3IUYHBIX PAiOHOB.

B Tabn. 3.1, B HECKOJIbKO COKpAlllEeHHOM BHUJIe, 06€3 sIpycoB (BEKOB),
NPUBOAUTCS MeXAyHapoaHas (oOlmas) cTpaTurpagudyeckas (reoxpo-
HoJIOTUYECKasl) 1IKaja, Mcrojb3yeMasi B HacTosliee BpeMs. Mckito-
YeHWE COCTaBJsIET cTpaTurpaduyeckas 1mkana gokeMopusi. Obuenpu-
HSATOU MEXIYHAPOJHOW CXEMbl PACUJIEHEHUSI TOKEMOPUUCKUX OTIO-
KEHUU MokKa He co3JaHo, Mo3ToMy B Poccum mosb3yloTcs cBoei
cTpaturpaduyeckoil mkanor gokeMOpusi, yTBepxXaeHHoW B 1991 r.
(cM. Tabu. 3.2).

MexnyHapomHasi 1IKajia BKJIIOYaeT OCHOBHBIE CcTpaTUTrpaduyueckue
U COOTBETCTBYIOIIME UM T€OXPOHOJOTUYECKUE MOAPA3AETCHUSI COMO/-
YUHEHHBIX PAHTOB.

HDonomema — 3TO OTJIOXEHUs, OOpa3oBaBlIMecs] B TeYeHHWE 30Ha
(rpedy. — MIUTENbHBINA MTPOMEXYTOK BPEMEHUN) — CaMOU KPYITHOU Treo-
XPOHOJIOTMYECKOM eInHULIbl. B HacTosiee BpeMsi B MEXIyHapOIHOM
IIKaJie BBIACSIOT TPU D0HOTEMbl — apXelCcKyro (OT Iped. «apxeoc» —
IpEeBHUIT), IPOTEPO30MCKYIO (OT Iped. «IIpoTepoc» — IIEPBBIN) U (a-
HEPO30ICKYI0 (OT rped. «paHepoCc» — SIBHbIN). Bech OrpoMHBI OTpe-

30K Tre0JIOTUYECKOTo BpeMeHU (Oosiee 3,5 MIIp/. JIET) U KOMIUIEKCHI

ITOPOJ, COOTBETCTBYIOIIME apXelo M IPOTEPO30I0, YaCTO OOBEIMHSIOT
o OOIIMM Ha3BaHUEM TOKeMOPHI, UM KPUIITO30M (OT Iped. «KPHII-
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Tabnuma 3.1

Mexaynapoanas crparurpaguyeckas (re0XpoHOJIOrHYecKas) mKaa®

DoHoTeMa
(s0H)

Dparema
(opa)

Cucrema (TIepron)

Ornen (sm0xa)

Hauaro,
MJH JIeT

C K A 4

"

® AHEPOZ3O

KAA

KAMHO30HUC

YerBeptuuHast Q

TonoueH

I1neiicTroueH

1,8

Heorenosas N

[lmuouen N,

MuoueHn N,

23,8

ITaneorenosas B

Omurouen B,

DoleH Pz

[Tanmeonen P\

ME3030UCKAA
MZ

MenoBasa K

Bepxnuuii K,

Huxnuit K,

FOpckas J

Bepxnuii J,

Cpennmii J,

Huxnuit J,

203 £3

TpuacoBasg T

Bepxnuii T,

Cpennmii T,

Huxnuit T,

250+ 3

MMAJTEO30UCKAA
Pz

Ilepmckas P

Bepxuuii P,

Huxuuit P,

295 £5

KamennoyromibHast C

Bepxuuit C,

Cpennnii C,

Huxnwmii C,

355+5

JeBoHckass D

Bepxnuii D,

Cpennuit D,

Huxuuii D,

410 £5

Cunypuiickas S

Bepxnuii S,

HuxHuit S,

435 £5

OpnoBukckasg O

Bepxuuii O,

Cpennuit O,

Huxnuit O,

500

KemGpuiickas €

Bepxuuit €

Cpennnit €,

Huxuuit €1

535+1

* MexayHaponHast crpaTurpaduyeckast (TeOXpOHOJIOIMYecKasl) IKama aHepo-
3051 M LIKaIa JoKeMOpusi, TipuHsaTasd B Poccuu. JlaHHble abCOMIOTHOrO BO3pacTa st

daneposos 1o «International Stratigraphic Chart», UNESCO, 2000.
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Tab6n uua 32
Crpanmpadmdeckast (Fe0XpOHOJIOMMYECKAs) IIKAIA JOKeMOpHs,

npussaTas B Poccym
Akpore- DoHoTeMa (30H) | Dpatema (3pa) Cucrema Otnen Hauaro,
Ma (Tiepuro) (sm0xa) MJTH JIET
Bennackas | Bepxuuii V,
~ Bepxuuii v HuxHuit V, | 600 £ 10
o
< | mpotepo- [ o | Bepxmmit R 1030
g 301t = :
8 PR, _g_ CpenHuii R, 1350 +£20
& & | Huxunit R, 1650 +50
= Bepxuss
< Huxuawnit 2
- yacth PR, 1900 =50
= NpoTEPO30ii
PR Huxusas
1 gacts PR, 2500 * 50
APXEJ | Bepxunit AR, 3150 £50
AR |Huxwuuii AR, > 3600

TOC» — CKPBITBIN, TaliHbIN). TepMUHBI «(aHEPO30ii» — BpeMs SIBHOM
XKU3HU U «KPUINTO30M» — BpeMs CKPBITOW XW3HU — OBUIW BBEICHBI
IUJTSL pa3faesieHus ToOKeMOpUsl, B KOTOPOM OTCYTCTBYIOT CKEJIETHBIE Opra-
HU3MBI, U (paHEepO30s, T OHU MOSBISIOTCS B OOJBIIOM KOJIUYECTBE.

Ipamema, MU TPyIIa CUCTEM, COCTaBJISIET YACTh 30HOTEMbI U 00be-
NUHSIET OTJIOXEHWsI, 0Opa3oBaBlIvecs B TeueHUe 3pbl. B daHeposoe
BBIJIEJISIIOT TPU 3paTeMbl: TMaJ€030MCKYyI0 (OT Tped. «Majeoc» — IpeB-
HUIi), ME3030MCKYIO (OT TpeY. «Me30C» — CPEIHUI) U KAalHO30MCKYIO
(oT rpey. «kaitHOC» — HOBBIN). IIpoTepo30il B MeXIyHApPOAHON IIKale
pasznesieH Ha HUXKHUM, CpeTHUld 1 BepXHUd. [J1st apxest o01enpuHsITO-
To pa3jiesieHusT ToKa HeT.

Cucmema cOCTaBsIieT 4acTb 3paTeMbl UM OOBEIMHSIET OTJIOXEHMS,
oOpaszoBaBinuecsl B TeYeHUEe nepuona. B HacTosiee BpeMs BbIIESIOT
12 cucteM: KeMOpUIiCKY0, OPIOBUKCKYIO, CUTYPUNUCKYIO, TE€BOHCKYIO,
KaMEHHOYTOJIbHYI0, MEPMCKYI0, TPUACOBYIO, IOPCKYI0, MEJIOBYIO, Ma-
JICOTEHOBYIO, HEOTEHOBYIO U YETBEPTUYHYIO (aHTpOMOTeHOBYI0). [Ipak-
TUYECKU BCE OHU MMEIOT MJIaHETapHOE PACIIPOCTPAHEHUE.

Omden cocTaBisieT 4acTb CUCTEMbl M XapaKTepu3yeT OTJIOXEHMS,
o0pa3oBaBUIKECS B TeYEHUE OMHOU 3moxr. OOBIYHO CUCTEMA BKIIOYAET
2 — 3 oTnmena, KOTOpbIe B 3aBUCUMOCTU OT WX TOJIOXEHUSI B pa3pese
CUCTEMBI HA3bIBAIOTCHd HUXHUN U BEPXHUW, WU HUXHUN, CPEIHUN
U BepxHUIi. HekoTopbie oTAenbl UMEIOT COOCTBEHHbIE Ha3BaHUs. Tak,
B MaJIEOTEHOBOU CHCTEME BBIACISIIOTCS MAJEOLIEH, 301[€H U OJUTOIIEH,
B HEOT€HOBOW — MUOIIEH U MJIKWOILIEH. DIOX! KaK BpEMEHHbIE TTOIpa3-
JIEJIEHUSI, COOTBETCTBYIOIIME HUXHEMY W BEPXHEMY WM HUXHEMY,
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cpemHeMy U BepXHEMy OTAejlaM, HeoOXOZMMO Ha3biBaTh paHHSS U
MO3IHSIS WM paHHSs, CPeIHSs U MO3IHSS ¢ NpuOaBlieHUEeM Ha3Ba-
HUS TIEpUOIA.

Hna o003HaYeHUs BO3pacTa MOPOI Ha IeoJIOTUIEeCKOM Ipaduke cy-
IIECTByeT OOIIeINpU3HAaHHAs ILBETOBAs IIKaja, Ime KaXIol CcHcTeMe
MIPUCBOEH OIIpeaeaeHHbIN 1IBeT. Hampumep, oT/IOXeHMs IOPCKOil Cuc-
TeMbl Ha T'eOJIOTMYECKHX KapTaXx BO BCEM MUpPE KpacsiT B CMHMU IIBET,
MeJIOBOII — B 3eleHbIi U T.O0. bojee mpoOHEBIE cTpaTurpadudeckue
MoapasaelieHds] KaXaoi CHUCTeMBbl (HaIllpuMep, OTHENbI) 3aKpalllBa-
0T OTTEHKAMU OCHOBHOTO I[BETa CUCTEMBbI, IIPU 3TOM OoJiee ApeBHUE
MmoapasaelieHds] — TeMHBIMHU, a 00jiee MOJIOIBIE — CBETJIBIMA TOHAMU
COOTBETCTBYIOIIIETO IBeTa. Harmpumep, OTI0XEHUS HMKHEIO OTHeNa
MEJIOBOM CHCTEMBI 3aKpaIlliBaIOT 3€JICHBIM 1IBETOM, a BEPXHEIO0 — CBET-
JIO-3€JIEHBIM.

JIOMMOTHUTETLHBIMU YCIIOBHBIMU 0003HAUCHUSIMHM BO3pacTa CIyXKat
MHIEKCH — OYKBEHHBIE U UM POBBEIE 0003HAUYEHUST BO3PACTHOM MPU-
HaIJICXKHOCTHU TeX WJIM MHBIX TOPHBIX ITopod. OHM IpeacTaBIIsSIOT co00it
HavaJlbHBIE JIATUHCKME OYKBBI HAa3BaHUsS 3paTeMbl MW CUCTEMEL. g
0003HaYeHMs OTIeIa K OYKBEHHOMY MHIEKCY BHM3Y CIIpaBa IIpuOaB-
nsercs apadckag nudpa. Tak, nHAEKC IeBOHCKON CUCTEMBI — D, MH-
IeKkc ee HWXxHero otnena — D,, cpenHero — D,, BepxHero — D..

3.4. MeToabl onpepeneHns abconoTHOro Bo3pacra
rOpHbIX NoOpoAa,

[TaneoHTONOrMYECKUIA U IPYTUE METOIbI OMPEAEICHUSI OTHOCUTEb-
HOTO BO3pacTa TOPHBIX TTOPOMI, HECMOTPS Ha TO YTO OHM pa3padoTaHBI
OUYeHb MOAPOOHO, HE MAIOT OTBETa Ha TAKHME BOIIPOCHI, KaK MPOIOJIKH-
TEJIPHOCTh OTAEIBHBIX 3TAIlOB IeOJIOTMYECKOTO BPEMEHH, TOYHOE Bpe-
MsI MX Havajla 1 OKOHYaHUS ¥ T. . B 3T0# ¢BSI3M yke maBHO NeJIalnch
TIOTMBITKM YCTAaHOBUTDH BO3PACT TEOJIOTHUECKUX COOBITHI B aOCONIOTHOM
IIKajie BpeMeHH, T. €. B ToHax.

B HacrosIiee BpeMs 1T onipenesieHIsT abCOTIOTHOTO BO3pacTa BeeX
THTIOB TOPHBIX TTOPOJ M MUHEPAJIOB, a TakXKe MHOTHX MECTOPOXICHUI
MTOJIE3HBIX MCKOTIAEMBIX: CBHHIIOBBIX, ITOJMMETAUIMYECKUX, MOJMO-
JICHOBBIX, YPAHOBBIX WU JAp., TPUMEHSIOTCS M30TOITHO-T€OXPOHOIOTH-
gecKre MeTombl. UTOroM 3THX paboT SBWIOCH J0OaBIeHNEe K MEXIyHa-
pomHO# cTpaTUrpadmIecKoil (TeoXpOHOJOTHYECKOI) ITKale BO3pacT-
HBIX peIepoB, IO3BOJSIONINX OINCHUTh B TOMaX IPOIOIKHTEIBHOCTD
OTIENTbHBIX 3TAIIOB TEOJIOTUIECKOTO BPeMEHHM, BpeMsT MX Havyajla M OKOH-
YaHUS.

B ocHOBe M30TOIMHO-TEOXPOHOJOTHYECKUX METOIOB OTpEIeeHUS
abCOJTIOTHOTO BO3pacTa TOPHBIX MOPOI JIEKUT 3aKOH PaglOaKTUBHOTO
pacmaga. OH ompeaensaeT 3aBUCHMOCTb MEXIY YUCIIOM PaTrOaKTUBHBIX
M30TOITOB B 3aKpBITOM cHCTeMe (MHHepaje, IOpole) B MOMEHT ee
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obpazoBaHusg (N;) U YKCIOM H30TONOB (/V,), HE paclaBLIUXCS IO
NpoLIeCTBUM BpeMeHu - Ny = N,e*, Ilie e — OCHOBaHUe HaTypaJbHBIX
JjorapudmMoB; A — TOCTOsIHHAs pacliajia, MoKa3piBarollas JOJ0 pac-
MMaBLUMXCS siAEP JAHHOTO U30ToMa 3a eIMHULY BPEMEHU OT 06UIEro ux
KOJINYECTBA B 3aKPLITOI CUCTEME. Pa3sMepHOCTD 3TOH eqUHUIIB -~ Foq .

3. Pesepdopa B 1899 1. ycTaHOBWI, YTO MPH PATMOAKTUBHOM pac-
rnajge MpoOUMCXOIHUT 3MHUCCHUST TpeX BUAOB HacTull — o, B~ u y. [Tozxe
OBIJIO TIOKA3aHO, YTO (L-4aCTHULbI SIBJISIIOTCSI OBICTPOABUKYIUMMHMCS -
pamu reusi. OHU COCTOST M3 ABYX IIPOTOHOB U ABYX HEHTPOHOB, TPOYHO
CBSI3aHHBIX MeX1y coboid. B-YacTulibl — 3TO ObICTPhIE 3JEKTPOHBI,
HUCTyCKaeMBble SIApaMU M HecylllMe 1O OINHOMY OTPHULIATEILHOMY 3apsi-
1y, a Yy-4aCTHULBI — PEeHTr¢HOBcKUe X-yuu. 1o rnorokam yacTHil, UC-
MyCKaeMbIX PaqUOaKTUBHBIMU 3JIEMEHTAMI, Ha3BAHBl COOTBETCTBYIO-
LIME TUITBI PATUOAKTUBHOTO pacmana. Bckope ObUI0 YCTAaHOBIEHO, UTO
MPoLIeCC paAUOAKTUBHOTO pacliana TPOUCXOAUT C MOCTOSIHHOW CKO-
POCTBIO KaK Ha 3emiie, Tak U B ConHeYHON cucTteMe B lienoM. Ha atom
ocHoBanuu B 1902 r. I1. Kiopu u 3. Pesepdopa, He3aBHCUMO APYr OT
JpYyra, BBICKA3aJu MBIC/IE O BO3MOXHOCTH HCHONB30BAHMUS paguoaK-
TUBHOIO pacnaja 3JIeMEHTOB B Ka4eCTBE MEpHhl re0JIOTMYECKOro Bpe-
MeHU. Tak Hayka B Hayasie XX CTOJETUST TTOAOULIA K CO3/IAHHIO Te0J0-
TMYECKUX YaCOB, OCHOBAHHBIX Ha PaJUOaKTUBHBIX MPUPOTHBIX Mpe-
BPALEHUSIX, X0 KOTOPBIX SIBJSETCS HE3aBUCUMBIM OT TeOJIOrHYeCKUX
M aCTPOHOMMYECKUX SBIEHUM.

M3 3aKk0oHa panuoakTUBHOTO Pacliafia BHIBEIEHO 21d6HOe ypaeHeHue
2e0XpoHoao2uu, 110 KOTOPOMY BBIMUCIISIETCSI A0COMIOTHBIH BO3pacT Cy-
LIECTBOBAHMSI TOPHBIX MTOPOJ, OTCYUTHIBAEMBIN paMOAKTUBHBIMU Ua-
caMu:

= 1/AIn(N, /N, + 1),

rae N, — YHUCJIO U30TOMOB KOHEUHOro MTPOAYKTa pacnana; N, — YUcio
PaTUOaKTUBHBIX U30TOMOB, HE PACIaBIIUXCH 10 IPOILISCTBUN BpeMe-
HU £. Taxum ob6pasoM, yTOObBI OMpeaeUTh BO3PACT MUHepaia Wil Io-
poabl (¢), MTOCTATOUHO M3MEPUTHh KOJIUYECTBO MATEPUHCKOIO PaaHo-
HYKJIAJa U MIPOIYKTa ero pacraja — CTabUAbHOro J04YepHEro U30Torna.
OnpeneneHue MOCTOSTHHBIX pacnaga (A ) CONpsKEHO ¢ OOTBIUUMU TPYA -
HOCTSIMHM, TTO3TOMY JUTUTENBHOE BpeMsl MHOTHE J1a0opaTOpUU TOJb30-
BUIMCH PA3IMYHBLIMM HX 3HAYEHUSIMH, YTO 3aTPYIAHSJIO COMOCTaBJe-
HHe MoJiyyaeMbIX JaTUPOBOK.

B 1976 r. Ha MexnyHapoJIHOM I'eoJIOTHYeCKOM KoHrpecce B CuaHee
ObUIa TOCTUTHYTA JIOFOBOPEHHOCTH 00 UCIIONB30BAHUM €IUHBIX 3HaYe-
HU ITOCTOSHHBIX pacnana, KOTOpbIe C TeX MOp MPUMEHSIIOT B CBOEIk
paboTe Bce reoxpoHojoruyeckue nmadopaTopuu Mupa. Ha mpakTtuke
KPOME KOHCTaHT pacrnaaa (A ) 4acTo MCHOABL3YIOT TaK Ha3bIBacMble
nepuoabl nonypacnaga (7'/2) — BpeMsi, 32 KOTOPOE YUCIIO paaloaK-
TUBHBIX s/IEp JAHHOTO PaavOM30TOIa yObIBaeT pOBHO Ha MOJIOBUHY.
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[Tepuona nonaypacnana oOpaTHoO MPOMOPIIMOHANEH ITOCTOSIHHOM pacria-
Ja ¥ CBSI3aH C HEW CIIENYIOLIUM COOTHOLIEHUEM:

TV =1n2/x = 0,693/

HaspaHnsa M30TOMHO -TEOXPOHOJIOTHYECKUX METOIOB OIpeneIeHUS
abCOJIFOTHOTO BO3PACTA FTOPHBIX MOPOJ 0OBIYHO 00pa3yIOTCS U3 HA3BA-
HUI PagMOaKTHBHBIX M30TOMNOB U KOHEYHBIX CTAOUJIBHBIX MTPOAYKTOB
nx pacnana. [To 3ToMy NpU3HAKY PAa3IHUYAIOT YPaH-MOPUL-CEUHHOBbIL
(ypar-ceunyoseiil), Kaau-apeoHoebiil, pyououti-cmpoHyuessil, camapuii-
HEOOUMOBDLL, DeHUL-OCMUEBbIIL W IPYTUE METOMBI.

B u30TOMNMHOI TEOXPOHOJIOTUY MPUHSITO ONEPpUPOBAThH HE abCOJIOT-
HbIMHU KOHLIEHTPAUMSIMU U30TOMOB, & UX OTHOILIEHUSIMU, HOPMATIU30-
BAHHBIMU I10 CTAOMIBLHBIM M30TOMNAM, KOHLEHTPAIIUY KOTOPBIX B MU-
HepaJie OCTAIOTCsI TOCTOSTHHBIMM BO BpeMeHHM. 11 atoit nenu B U-Pb-
CHCTEME MCITONb3YeTCsl cTabMIbHbI nsoton 2%Pb, B Sm-Nd — nso-
ton *Nd, B Re-Os — usorom %Os (uHoraa '#0s), B Rb-Sr — #Sr,
B K-Ar — *Ar.

YpaH-TOpHii-CBUHIOBBIIH MeTo. B 3TOi1 M30TOMHOM cUCTEMe CYIlIE-
CTBYET TPU HE3aBUCHUMBIX CEMEHMCTBA PATMOAKTUBHOIO pacrania:

238U — 2Pb + 8 “He + 6B + O;
35U — 27Pb + 7 “He + 4B~ + Q;
22Th — 2P + 6 “He + 4B + Q.

Pacrian KaxIoro pailoakTUBHOTO M30TONA MOPOXIAET JUTMHHBIHI
PSUI IIPOMEXYTOYHBIX TPOAYKTOB PACIiana, CONMPOBOXIAETCS UCIYCKa-
HUEM 0- A 37-4aCTHULl, BBIOpOCOM 3HEPTUM () M 3aKAHYMBAETCS CTa-
OWJIBHBIM M30TOITOM CBUHLA. DTO MO3BOJSIET ONPENENSITh BO3PACT OJi-
HOTO W TOTO Xe o6pasua, comepxaiuero U u Th, cpasy 1Mo TpeM H30-
TONHBIM OTHOWEHUsIM: 22°Pb/?8U, 27Ph /235U 1 28Pb/*2Th. Kpome Toro,
JUTS YPaH-CBUHLIOBBIX CEMENCTB IIPUHATO BEIYUCISATE BO3PACT CLUE U 110
OTHOUIEHUIO PaIMOTEHHBIX U30TONOB cBUHLA — (X7Pb/2%Pb)rad. Ecin
M0 BCEM YEThIpEM OTHOLICHUSM MONYYEHBI ONMHAKOBHIE LIU(PHI, TO
MOXHO OBITh YBEPEHHBIM B HAJEXHOCTH YCTAHOBJIEHHOTO BO3PACTA.

Camapuii-HeoIMMOBbIil METOX OCHOBAH Ha PaJMOAKTUBHOM O-pac-
nage uszorona "Sm u npeppaitenuu ero B uzoron '*Nd. Jlyuiue Bcero
3TOT METOM ITPUMEHMUM JIUIS JATHPOBAHUS MHTPY3UBHBIX TOPOJ OCHOB-
HOT'O M yIBTPAOCHOBHOIO COCTABA U KAMEHHBIX METEOPUTOB, HO BME-
CTe C TEM OH 4YacTO MCIOJb3YETCH U [UISl ONpeNesIeHAs BO3pacTa KUC-
JILIX MATMaTUYECKUX U METAMOP(MUYECKUX TIOPOJI.

PyGuauii-CTpOHIMEBbI MeToa. B ocHOBe MeTos1a IEXUT paaroak-
TuBHBIH pacnan ¥ Rb u nepexon ero B crabuibHbli u3oTom ¥Sr myrem
UCIYCKaHUs B-yacTulbl. B ropHsix nmoponax Rb o6b1vHO H3oMophHO
saMetnaeT K B KaJTMEeBbIX MMOJAEBBIX LIMATax, MeNbIIINATONAAX, CIIOIAX
1 IPYTUX KaJMicoaep)Kalux MuHepasiax. [TostoMy 607bllast 4acTh O~
penesieHuit Bo3pacta Rb-Sr MeTonoM BBHINONHEHA MO TOPHBIM MOPO-
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IaM, COACpPXallluM OTH MUHEpasbl. Eciu mopoga nmoapepraeTcs MeTa-
MOp(hU3MY, TO M30TOIBl CTPOHIIMS MUTPUPYIOT OT OOJHOTO MUHepaia
K APYTOMY, HO Ha HeQoNblIMEe pacCTOsiHUS (MepBble CAHTUMETPLI), B
pe3ynpTaTe 4ero MPOMCXOAUT TOMOreHu3auuss Sr B MuHepauax. Ilo-
3TOMY BCS AoMeTaMopdryecKas reoXpoHoJorHyeckass uHbopManus
MUHepaJaMu yTpauuBaeTcsi. Ho MOCKoNBKY BEIHOCA CTPOHLIUSA 3a fpe-
JICJIbl MACCUBA HE MMPOUCXOIUT, TO B IIOPOAE B LIEJOM Takas UH(popMa-
LINST COXpaHSIeTCsI.

Takum obpazom, no BajgoBoit nopoae Rb-Sr cucrtema Oynet noxa-
3bIBATh PeAIbHBLIA BO3PACT MOPOALl, a MO OTIETbHLIM MHUHEpaIaM —
BO3pACT 3aBEPIUEHUSI MeTaMopdUu3Ma.

K-Ar u ¥Ar-“*Ar meroanl. 13 Tpex usoronos kanusi — K, “K u
4K, ecTecTBEHHOI paagroakTUBHOCTBIO oOnanaeT *°K. OH UCHBITEIBAET
JIBOMHOI pacnax: nyteM smuccuu B--yactuust B “Ca (89 %) u B pe-
3y/IbTaTe 3axBaTa sSIpOM JICKTpOHa U3 6mxaiieil K Hemy K-opbuTh
anekTpoHHoro obmaka (K-3axsar) — B “°Ar (11 %). JBoitHoii pacnan
40K nossonseT onpeaessTb BospacT K-coaepxalmx MUHEPAIOB U TIO-
pox 1o AByM reoxpoHomerpam. Ho B -pacnax “°K B “*Ca wupokoro
NPUMEHEHNS B FEOXPOHOJIOIMH HE IOJIYYMII, TaK KaK NpupoaHsbiit “°Ca,
cozepXalIuics BO MHOTUX MHUHEpPaIax U TTopoaax, UMEeT TO Xe Mac-
COBOE YMCNO, 4TO paguoreHHbld “°Ca, 1 pa3sIuyuTh X OYEHb TPYIHO.
HawnGonee mpuemMneMoil okasanack K-Ar BeTBb pacnama. ITockombky
KaJIni SIBISICTCS BECbMa PacHpOCTpaHeHHBIM 3JieMeHTOM, K-Ar mMe-
TOA TIONYYWJI LWIMPOKOE NMPUMEHEHWE JJIsi AaTUPOBAHUS TOYTH BCeX
THUITOB F'OPHBIX NTopoa. OcoGeHHO 0OobLIAs POJIb 3TOMY MeToay (B OT-
JUYKe OT APYIUX) OTBOAMUTCS ITPU JTAaTUPOBAHUM OCAHOYHBIX IOPOJT
MTO3IHEr0 JOKEMOPUS 10 KaluicogepxalleMy MUHepaly -— TJIayKo-
Huty. Mcnonp3oBaHye MeToda /s 3THX LeJel NO3BOJWIO YCTAHOBUTH
OOJBIION BO3pAaCTHOI AUaNa3zoH MNO3XHENOKEMOpPUNCKOI CEAMMeHTa-
MU — ot 1650 1o 570 MnH JeT, KOTOPBIH oKa3ajics Ha MHOro boJjee
TIPOIOJIKUTEIBHBIM, YeM TIPCATONarajioch paHee.

Penmii-ocMueBblil MeTO SIBJISIETCS OZHUM U3 Haubojiee MOJIOALIX B
M30TOIMHOM reOXpOHOJNIOTHU. Y peHUs U3BECTHBI ABa M3oTona '*Re u
187Re. IMocnenHuii paguoakTUBEH, U ITyTEM DMUCCUU B-4aCTHUIILI TIPE-
ppaiuaercs B 30s:

8Re —» 8Os + B+ v + O,

IIoe v — aHTUHEeTpuHO; @ — 3Heprus pacnaga. [lepuon nonypacnaga
187Re (TY?) = 42,3 mapa neT. Y OCMUsSL CEMb M30TOIOB, BCE OHU CTa-
OWNBHBL.

Re-Os MeTon MCIONb3yeTcst 4151 OTIpele/ICHUsST BO3PACcTa METEOPH -
TOB, OCHOBHBIX M YJIbTPAOCHOBHBIX TOPOJ, HO 0co0oe 3HaYeHUE OH
TIOAYyYHJT [IPY JATUPOBAHUM PYIAHbBIX MECTOPOXIECHUI, OCODEHHO MeC-
TOPOXKAEHUMN, COAEPXKAIUIUX CYIB(DUILI MONUOIEHa U MEOH.

Panuoyriaeponusiit METOR IIPUMEHSIETCS JJisl IATUPOBAHMS MOJNOABIX
00BEKTOB, COAECPKALUUX YIIEPOI, BO3pacToM He Ooiee 70 TEIC. JieT.
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MeTton oCHOBaH Ha eCTECTBEHHOM pacliafie KOCMOTEHHOTO Pajno-
Hykauaa *C, obpasyiolerocss B BEpXHUX CI0gaX artMochepbl MpH B3a-
MMOIEHCTBUM HEATPOHOB U TNPOTOHOB KOCMHUYECKOTO M3JIYUEHMS C
sapaMu atMocepHbIX ra3oB — N, O,, Ar. M3 atmocgepnt *C B ¢op-
me Monekya “CO, n *CO noranaet B 6uochepy cHavyana B pe3y/ibTa-
Te (HOTOCHHTE3A 3€JIEHBIX PACTEHWI, a IOTOM IO NMUILEBOI LENOYKeE
epeaeTcst XUBOTHBIM OpraHusmaM. AToMmbl “C HecTaGUILHEL ¥ My-
TeM P-pacrana npeBpailaloTcs B cTabuabHble H30TONBl “N.

B pesyabraTe 0GMEHHBIX IIPOLIECCOB MEXIY aTMOCGEpOii U KUBLIMHU
OpraHu3MaMy B IIPUPOLE yCTaHasiuBaeTcsl pasHosecue “C, KoTopoe
o3Havaer, 4to pacnal “C ypaBHOBEILNBAETCH €r0 HOBOOOPA30BAHUEM.
PaBHOBECHOE COCTOSTHHE OMPE/eSIseTcs TaK HA3LIBAEMOI YIEIbHOMN aK-
TMBHOCTBIO “C. Ipy OTMHPAHUW OPraHU3Ma PABHOBECUE MEXIY HUM
¥ TIPUPOIOI NpEeKpalaeTcss U aKTUBHOCTD '*C HAYMHAET CHMIKATBCS.
Uamepus aktusHOCTh “C B 06pasLe 1 3Hast TAKOBYIO B XHUBOI TKaHH,
a TaKXe IMOCTOAHHYIO pacnana “C, A = 1,209 10~ roa!, MmoxHo pac-
cYuTaTh PAfgMOYTIEPOAHBIA Bo3pacT obpasua.

3.5. BropnuHoe (HapyweHHOoe) 3aneraHue cnoes

B pesynpTate ABMXKeHUIT U gedopMaunit 3eMHON KOPHBI IIEPBUYHOE
TOPHU30OHTANIbHOE 3aJleTaHue CITOEB FOPHEBIX TTOPOJ 4acTO ObIBAET HAPY-
meHo. HapylleHve nepBUYHOCTU 3aNeraHust TIOPOJ, TIPOUCXOIUT IO
HeUCTBUEM BHYTPEHHUX CUIT 3eMITM, HA3BIBAEMBIX MEKIMOHUHECKUMU
curamu. B 5101 CBA3M 1 BTOpUYHbIE HOPMBI 3a/IETaHUsI TIOPOLI, 00pa3y-
IOLIMECA TOM ASHCTBUEM TEKTOHUUECKUX CUJ, TAKKE HA3bIBAIOT HIEK-
monuueckumu Hapyuwenusmu. Hanbonee pacrnpocTpaHeHHBIMU SBISIOT-
Csl TPU TUTTIA TAKUX HAPYLICHWI: HAKITOHHOE 3aJleTaH1e CIIOEB, CKITajl-

Puc. 3.2. Oekcypa
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yaTtoe 3ajeTaHue CJIoeB M 3ajieTaHue CJIOEB, HapylIeHHOe TeKTOHUYEe-
CKMMMU pa3pbiBaMU.

B reonorvn HakJOHHOE 3ajieTaHUE CI0EB TOPHBIX TTOPOJ Ha3bIBAIOT
MOHOKAUHAAbHBIM, & CTPYKTYpHBIE (OpPMBI, 00pa3oBaHHBIE TaKUMU
ClosSIMU, — MOHOKAUHasamu. Eciv Ha ¢hoHe ropu3oHTaJIbHOTO WJIM MO-
HOKJIMHAJILHOTO 3ajleTaHus CJIOEB MPOMCXOAUT meperud K Oojee Kpy-
TOMY 3ajleTaHMIO, a 3aTeM CJIOM BHOBBb BBHIMIOJAXXUBAIOTCSI, TO TaKas
CTpYKTypHasi (popma HazbIBaeTcsl gaexcypoii (puc. 3.2).

3.5.1. Cknaaku

IToMuMO OTMEUYEHHBIX HapyILIeHUM, B 1e(pOpMUPOBAHHBIX 00beMax
3€eMHOU KOpPBI YaCTO OTMEYaeTcCsl 3ajieraHue, MpU KOTOPOM CIIOU, W3-
rudasch TO B OIHY, TO B APYI'yI0 CTOPOHY, 00pa3ylT BOJHOOOpa3HbIE
CTPYKTYpBI, TIOXOXWE Ha CUHycouay. Takoe 3ajeraHue CJIOoeB Ha3bIBa-
eTcsl ckaaduamoiM, a OTAEIbHBIE U3TUOBI — cKaadkamu.

Bce cxitanku xapakTepusyloTcsl ONpeeIeHHBIMU 3JIEMEHTaMU CTPO-
€HUS, UMEIIINMHU cOOCTBeHHbIe Ha3BaHMs. Ha puc. 3.3 cxeMaTuuecku
n3o0paxeHa OfHA U3 CKJIANOK U TPUBEIECHBI HAa3BaHUS €€ 3JIEMEHTOB.
Tak, HakKJIOHEeHHBbIE B pa3Hble CTOPOHBI MOBEPXHOCTU CJIOEB, 00Opasy-
IOIIMX CKJIAJKy, Ha3bIBAIOT €€ KpbLibamu. B MPUBENEHHOM cllyyae Kax-
o€ OTACIbHOE KPBLIO CKJIAAKU IIpelcTaBiisieT cCO0O# YacTHBIN ciiydait
MOHOKJIMHAJILHOTO 3ajieraHus cioeB. O01acTh pe3Koro mneperuoda cio-
€B, COENUHSIIONIasl pa3Hbie KPbUIbSI, HA3bIBACTCS 3AMKOM CKJIAIKU.
Mexny KpbUTbSIMU CKJIANIKM M €€ 3aMKOM HET YeTKOW TpaHUIlbl. Yeos
cKkaadKku — 3TO Yroji, oOpa30BaHHBIM MIOCKOCTSIMU KPBLIbEB, MBbIC-
JIEHHO TIPOJOIKEHHBIMU J0 UX mepeceueHus. JIMHWS, Tpoxoasiias
yepe3 TOYKM MaKCUMaJIbHOTO TMeperuda Kakoro-jiubo OJHOTO CJosl B
3aMKe CKJIaJKu, HasbiBaeTcsl wuiaprupom. I1oBEepXHOCTb, MpoXosias
yepe3 MapHUPbl CKJIAJKU, TPOBeE-
JIEHHBIE IO Pa3HbIM CJIOSIM, €€ CO-
CTaBJISIIONIUM, SIBIISIETCS 0Ce8oll
noeepxHocmoio CKiaaku. Oce ckaao-
Ku — 3TO MPOEKLUS IIapHUpa Ha
TOPU30HTAIBHYIO MJI0CKOCTh. Ha-
KOHEll, BHYTPEHHSISI 4acTh CKJIaM-
KM, BBIIEJSIIONIASICS YCIOBHO OT-
HOCUTEJIbHO KaKOro-iaubo cios,
Jhunust Ha3bIBaeTCs ee A0poM.

NaneHusl MajeHus
ITo ¢popMe M BHYTpEHHEMY
CTPOCHUIO BBIICJSIOT ABAa THUIA
ckiagok. B mpocreitimeMm ciaydae
CKJIaIKU, OOpallleHHbIE BBIITYKJIO-
CTBbIO BHM3, HA3bIBAIOTCS CUHKAU-
Puc. 3.3. OCHOBHbBIC BJIEMEHTBI CKJIa-  HAAbHbIMU CKAAOKAMU, WIIN CUHK-
JIOK AUHAAAMU, 2 OOpaLEHHbIE BBITYK-

JInnusa
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JIOCTBIO BBEPX — QHMUKAUHAAbHIMU CKAAOKAMU, UV AHMUKAUHANAMU.
OnHako GoJiee HaJAEXKHBIM MPU3HAKOM JIeJICHUS] CKJIaA0K Ha CUHKJIU-
HaJIbHbIE U aHTUKJIWHAJbHBIE SIBIISIETCSI UX BHYTPEHHEE ycTporicTBo. Ha
puc. 3.4 nmpuBegeHbl OJOK-AuUarpamMMbl (AuarpaMMbl, OJHOBPEMEHHO
MOKa3bIBAIOIIME CTPOCHUE CKJIANOK B TUIaHE W B pa3pe3e) CUHKIIU-
HaJbHOUW M aHTUKJIWHAJbHOMN CKJIaJ0K, U3 KOTOPBIX CIEAYET, UTO Sapa
CUHKJIMHAJIEW CJIOXEHBI CAMBIMU MOJIOIBIMU TTOPOJAMHU, a MO HAIpaB-
JIEHUIO K KPBUIbSIM BO3pAaCT CJAraloliux CKJIaAKy CJI0E€B CTaHOBUTCS
Bce Oosiee NpeBHUM. B aHTUKIIMHATSIX COOTHOIIIEHUE BO3PACTOB MOPO B
SIpax U Ha KPbUIbSX MPSIMO MPOTUBOIOJNIOXHOE. [{JTs1 aHanm3a ckiamqya-
TBIX CTPYKTYp 3TOT MPU3HAK SIBISETCS OYEHb BAXHBIM U €T0 CIEAYET
3alOMHUTb.

ITpuBeneHHbie Ha puc. 3.4 CKIIAAKU SIBISIOTCSI CKJIaIKaMU C TOpU-
30HTAJbHBIMU IIADHUPAMHU. B miaHe Takue CKIaIKU BBITJISIISIT KaK «I10-
JIOChI» TIOPOJ Pa3HOTO BO3pacTa, CUMMETPUYHO PAaCMOJIOKEHHbIE OT-
HOCHUTEIBHO CaMbIX MOJIOABIX M CaMbIX IPeBHUX oOpa3oBaHuil. Takue
TUTAHOBBIE PUCYHKU MOXHO HAOJIOAATh JUIIb B HEOOIBIIUX (DparMeH-
Tax CKJIAmuaThIX CTPYKTYp. EciiM Xe u3ydaTh CKJIaqyaTyi0 CTPYKTYpy Ha
OTHOCUTEIBHO OOJBIINX TJIOMAISX, JTIETKO YOSAUThCS, YTO IIAPHUPHI
CKJIAJIOK MPAaKTUYECKU HUKOTAA HE OBIBAIOT MPSIMOTUHEHHBIMU. OHU
MOCTOSTHHO M3TM0aloTCs KaK B TOPU3OHTAIbHOM, TaK U B BePTUKAJIb-
HOI miockocTsX. M3rub mapHupoB CKIag0K B BEPTUKATBHOU MJIOCKO-
CTU HA3BIBAIOT yHOyAayuei wapuupos (puc. 3.5). C yHayJIsLIMeil ImapHu-
POB CKJIAJIOK CBSI3aHO TO OOCTOSITELCTBO, YTO B IJIaHE OJAHOBO3PACT-
HbIE CJIOM Pa3HbIX KPbUILEB OJHON CKJIAJAKW 3aMBIKAIOTCS B MeCTax
nepecevyeHus] LIapHUPOB C MOBEPXHOCTHIO peJibedha, KaK 3TO MoKasza-

Ocenast NMOBEPXHOCTb

Puc. 3.4. brnok-auarpaMMbl CHHKJIMHAJIbHOM (@) M aHTUKJIMHAILHOM (6) CKJla-
JIOK C TOPU3OHTAIbHBIMM IAPHUPAMHU:
1—5 — BO3pacTHasl TIOC/IEIOBATEILHOCTD CJIOEB OT OoJiee APEBHUX K MOJIOIbIM
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LenTpuknnuans IMepuxiuHAIb

Puc. 3.5. Yuaymsmms mapaupoB ckia-  Puc. 3.6. Briok-mmuarpaMMbl CHHKITHA-
JIOK HaJIBHOH (@) M aHTUKIMHAIBHOI (6)
CKJIaJIOK C HAKJIOHHBIMU IIapHUPaMU

HO Ha puc. 3.6. 3aMbIKaHus B IJIaHe (Ha 3eMHOM MOBEPXHOCTH) CIIOEB
Pa3HBIX KPBIILEB CUHKJIMHAJILHBIX CKJIAJOK HAa3bIBAIOTCH YEHMPUKAU-
HANbHBIMU 3AMbIKAHUAMU, VI USHMPUKAUHAAAMU, A AHTUKIVMHAIBHBIX —
NEPUKAUHANBHBIMU 3AMbIKAHUAMU, WA NepUKAuHaiamu. B LIeHTpUKIIN-
HaJIsIX MIAPHUPHI CKJIAJOK TPH TIEPECEUYEHUN C 3€MHOIM MOBEPXHOCTHIO
«YXOIOSIT B BO3OYX», T.€. 6030bIMAIOMCA, A B MEPUKIUHAISAX «yXOHSIT
MO/ 3eMITIO», T.€. nogpyxcaromcs (cM. puc. 3.6).

Ocu
CKJIAIOK

Cm{KJmHa.nb/

Mynsaa

Kyrnon

CHHKIUHAID |

6 8

Puc. 3.7. Tunsl ck1anox B MJaHe:
a — nuneitHble S/L > 1/7; 6 — Opaxudopmubie S/L = 1/5; 6 — M30MeTpUUHbIE
S/L=1/1
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Bce cximagku, dukcupyemble B MPUPONE, Pa3AEysSIioTcs (KiIaccu-
GuuupyloTcsi) Mo OMNpeaeIeHHBIM MOP(OIOTUYECKUM MPU3HAKAM.
CymecTByloT KiaccuduUKaluu CKIAA0K, HAOMOAaeMbIX B TUTaHE U B
paspese.

Ckrnaaku, HaOI0gaeMble B TIJIaHE, JACJSITCS MO OTHOIIEHUIO UX JJIU-
HBbl K IIUpUHE Ha Tpu Kiacca (puc. 3.7). Ilpu OTHOIIEHUU IJWHBI K
IIUPUHE, COCTaBJISIONIE BeanuuHy nopsiaka 7—10 u Gonee, ckian-
KU Ha3bIBAIOT AuHelHbiMyu. ECd 3TO OTHOLIEHWE HAXOAUTCS MEXIy 7 U
3 — CKJIaJIKW Ha3bIBAIOT Opaxu@opmuuimu (6paxucuHKAUHAASMU VIV Opa-
xuanmukaunaramu). CKIaaku ¢ OTHOIICHWEM JIMHBI K IIUPUHE MEHEe
3 kBanUGUUUPYIOT KaK U30MemputuHble, TIPU 3TOM AHTUKJIWHAIU Ha-
3bIBAIOT Kynoaamu, a CUHKIMHAIU — myasoamu. Takoe AesieHue cKJja-
JIOK YCJIOBHO, TMO3TOMY B Pa3HbIX MCTOYHMKAX MOXHO HAWTU pa3HbIe
HUdPH OTHOLIEHUI, HO OHU OT MPUBEACHHBIX HAMU OYIyT OTIMYATh-
CSl HE3HAYUTEIIBHO.

Knaccudukauuu ckinanok, HabmoIaeMbIX B pa3pese, 0ojee pa3Ho-
o0pa3Hbl. MOXHO TIpUBECTH, MO KpailHE Mepe, TpU Takue KIJIacCh-
ukauuu.

1. Knaccudukanus ckiaaok mo (opMme 3aMKa U COOTHOIIEHUIO KPbI-
nbeB (puc. 3.8). B a3ToM Kjacce BBIACTSIOT CAEAyoIUe Pa3HOBUIHOCTH
CKJIAJI0K:

omkpvimule (puc. 3.8, a) — CKJIaIKWd C TOJOTMM HaKJIOHOM CJIOEB
Ha KPbUIbSIX; HOpMAAbHble, WU 00biuHble, (pUc. 3.8, 6) — BTO CKJIaIKU,
YIoJl KOTOpbIX OMU3Kuil K 90°; u3zokaunasvHvle, WU MeECHO cilcamole,
(puc. 3.8, ) — ckJaaku ¢ cybmapajyiebHbIM PACIIOJOXEHUEM KpPBbI-
JILEB; ocmpule, Kuaeguduvie, (puc. 3.8, ¢) — CKJIaJAKU C OCTPbIM 3aM-
KOM; Kopobuamuie, cyHOyuubie, (puc. 3.8, d) — 3aMOK TaKuX CKJIaA0K,

a e e 3

Puc. 3.8. Knaccuduxanus ckiagox mo ¢opme 3aMKa ¥ COOTHOLIEHUIO KPbLIbEB:

G — OTKPbITbIE; 6 — HOpPMATbHbIE (OOBIUHbIE); 8 — M3OKIMHAIBHBIE (TECHO CXAThIE);
2 — OCTpble (KWIEBUIHBIE); 0 — KOpoOuaThie (CyHIydHbIe); ¢ — BeepooOpasHbIE; e —
KOHHYECKME; 3 — aCMMETPUYHBIE
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Puc. 3.9. Knaccudukanus ckiagok 1o MoaoXeHUI0 0CeBOi MOBEPXHOCTHU:
a — TpsIMbIe; 6 — HAKJIOHHBIE; 6 — ONPOKUHYTBIE, ¢ — JIeKA4ne; 0 — HBIPSIOLINE

HampoTUB, IIUPOKUI, a KPbUIbsI KPYThIE; geepoobpasubie (puc. 3.8, e)
— CKJaIKM C IIUPOKUM 3aMKOM U TEPEXaTbIM SIIPOM.

Bce mepeuuciieHHbIe TUIbI CKJIAJ0K SIBJISIIOTCSI, BO-TIEPBBIX, IIU-
JIMHAPUYECKUMHU, T.€. TAKUMU, Y KOTOPHIX JUHUU TEepeceYeHUusT Kpbl-
JIbeB C TOPU3OHTAJBbHOU IUIOCKOCTHIO TMApaJIEbHbl, U BO-BTOPBIX —
OHU CUMMETPUYHBbIE OTHOCUTEJIBHO OCEBON MoBepxHOCTU. OmHAKO B
MPUPOJE YAaCTO BCTPEUAIOTCSI TaK HA3bIBAEMbIC KOHUYECKUe CKIAIKU
(puc. 3.8, ac), y KOTOPBIX BbIllIE 0003HAUYEHHbIC TMHUU HE Mapajliesib-
Hbl. Kpome Toro, yacto HabMOMAOTCS CKIAJAKU, KPbUIbs KOTOPBIX HE
CUMMETPUYHBI OTHOCUTEIBHO WX OCEBBIX MTOBEPXHOCTENH, — acummem-
puunble ckianku (puc. 3.8, 3).

2. Kiaccudukanuus ckiaiok Mo MpOCTPaAaHCTBEHHOMY TMOJOXEHUIO
HX OCceBbIX TToBepxHOcTel (puc. 3.9). ITo aToMy MpU3HAKY BBIAEISIOTCS
clenyolie TUIbl CKIanokK: upsamsie (puc. 3.9, a) — oceBas MOBEpX-
HOCTbh KOTOPBIX BEpTUKAJIbHA WU OJM3Ka K BEPTUKATBHOMY TMOJIOXE-
HUIO; HakaoHHble (puc. 3.9, 6) — oceBasi MOBEPXHOCTb KOTOPBIX SIBJISI-
€TCsl HAKJIOHHOU U KPbLIbSl HAKJIOHEHBI B Pa3HbIE CTOPOHbI; ONPOKUHY -
mute (puc. 3.9, 8) — y KOTOpBIX OCeBasl MOBEPXHOCTh TaKXKe HAKJIOHE-
Ha, HO TIpU BTOM KpbUIbSI HAKJIOHEHBI B OIHY CTOPOHY; .1excayue

W

a<6
8

Puc. 3.10. Knaccudukauusi cKjiagok MO COOTHOLIEHMIO MOLIHOCTEH CIIOeB
B 3aMKaX M Ha KPBUIbSIX:

a — KOHLEHTPHUYECKUE, 0— HOI[O6H]>IC; 6 — AHTUKIIMHAIU C YMCHLmaIOLHCﬁCH MOII-
HOCTBIO CJIOEB OT KPBLUIKEB K 3aMKaM
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Puc. 3.11. IuanupoBble CKIaAKM (CKIaAKUA HarHETaHMS, CKIaAKU MPOTHIKA-
HUS).
OtMmeyaeTcsl pe3Kasi AUCTApMOHHMS CTPOCHUS CKIIAOK B PasHBIX CIOSX paspesa

(puc. 3.9, ¢) — ckianku, oceBasi MIOBEPXHOCTh KOTOPBIX TOPU3OHTAIbHA
WJIM IIOYTU TOPU30HTANIbHA; Hbipsaouue, WIN nepegepHymote, (puc. 3.9, d) —
CKJIaIKU C OCEBOI IOBEPXHOCTBHIO, MOBEPHYTOW OTHOCUTEILHO TIpSi-
MOI CKJIaAKu Ha yroi, Oojbiumii 90°.

3. Knaccugukalus cKJIaaoK 0 COOTHOIIEHUIO MOILIIHOCTE! CJI0EB B
3aMKax M Ha KpbUIbsX (puc. 3.10). BeiaensiroTcsi CKIaAKU: KOHUeHmpu-
yeckue (puc. 3.10, @) — y KOTOPBIX UCTUHHASI MOILIIHOCTb CJIOEB B 3aM-
Kax M Ha KPBUIbSIX OAWHAKOBa; nodobHuie (puc. 3.10, 6) — ¢ yMeHb-
IIeHHOW MCTUHHOW MOIIHOCTBIO CJIOEB Ha KPBUIbSIX M YBEJIWYEHHOM B
3aMKax; aHMUKAUHAAU, Y KOTOPBIX MOIIHOCTH OZHUX U TeX XK€ CJIOeB
YMEHBIIIAIOTCSI OT KPbUIbeB K 3aMKaM (puc. 3.10, s).

AHTUKIMHAIAM, U300paxxeHHBIM Ha puc. 3.10, ¢, oTyacTu OJM3KU
10 CTPOSHUIO TaK Ha3bIBaeMble CKAAOKU HAeHeMaHus, OUanupossle ckaao-
Ku, Wiu ckaaoxku npomeikanus (puc. 3.11). OgHako mo ApyruM Npu3Ha-
KaM 3T CKJIAJKU JOJKHBI ObITh OTHECEHBI B 0COOBIN Kiacc. JIins nua-
MMUPOBBIX CKJIAJOK XapaKTEPHO JuceapMOHU4Hoe CTPOCHUE, XapaKTepu-
3ylolleecss pa3BUTUEM Pa3HBIX CKJIANOK B Pa3HBIX CJIOSIX CIIOMCTOM TOJI-
1M, YTO CBSI3aHO C YCIOBUSIMM UM MeXaHU3MOM (POPMUPOBAHUS TAKUX
CKJIaJIOK.

3.5.2. CoueTaHusa cknaguartbix Gpopm

B nedopMupoBaHHBIX 00beMaX 36MHOM KOPHl OAUMHOYHbBIE CKJIAAKHU
HabmogaTesl BechbMa peako. OOBIYHO OTMEUAIOTCSl CEPUU COMPSIKEH-
HBIX CHHKJIMHAJIBHBIX U aHTUKJIMHAJIBHBIX CKJIAI0K, Pa3BUTHIX Ha 0OJIb-
IIMX IIOIIAASX M CO3MAIONINX CKIamJaTyio CTpyKTypy. Pasmepnl dukcu-
pyeMBIX B IPUPOAE CKJIAAOK pa3HOOOpa3HbI U KOJEOIIOTCS OT HoJiei
caHTUMeTpa (ILUIOMYAaTOCTh) OO COTEH METpoB B ImMpuHY. Hepemko Ha
KPBUIbSIX U B 3aMKaxX KPYITHBIX CKJIAJIOK OTMevatoTcst bosiee Menkue. Tor-
Jla TOBOPSIT O TOPsIIKE CKIAIOK — OT TEpBOTo IMopsaka Ijsi Haubosee
KPYITHBIX, KO BTOPOMY, TpeTheMy U T.JA. — IJIs1 Bce Oojiee METKUX.
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O4yeHb KpYMHblE CKJIAAKU, KOTOPbIE TOCTUTAIOT B IIUPUHY HECKOJIb-
KUX IECSITKOB KUJIOMETPOB, MPEACTABIISIIOT COOOI COBOKYIMTHOCTD CIIOXHO
COYETAIIIUXCS MEJKUX CKIIAJOK BBICHIUX MOPSIIKOB U UMEIOT B LIEJIOM
CTPOCHUE AHTUKJIWHAIU, WX HA3bIBAIOT GHMUKAUHOPUAMU, A CTOJIb XK€
KPYITHbIE W CJIOXHO IMOCTPOEHHbBIE CTPYKTYypHBIE (hOPMBI, MMEKIINe
CUHKJIMHAJIbHOE CTPOCHHUE, HA3bIBAIOT cunkauHopusmu (puc. 3.12). Ha
pUCYHKE MPUBENCH BEPTUKAIBHBIN pa3pe3 CKIaa4aToil 30HbI, epIeH-
JUKYJSIPHBIA OCsIM cKIamoK. OCIOXHSIONIME aHTUKJINHOPUIN U CUHK-
JIMHOPUN CKJIAJKU CJEMYIOIIEro mopsiika B MOMEPEYHOM BEpPTUKAb-
HOM CceuyeHUM OOBIYHO OOpas3yloT Beepa, T.€. UX OCEBbIe MOBEPXHOCTHU
MpU NPOAOKEHUU BBEPX WJIM BHU3 CXOISTCS B TOUKY. Takue pa3Bopo-
Thl OCEBBIX TOBEPXHOCTEU CKIIAJOK OTHOCUTEIBLHO OCU aHTUKJIWHOPUS
WIN CUHKJIMHOPUSI Ha3bIBAIOTCS gepeenmHocmuro. CKIIaIKU TaKOTO Xe
pa3Mepa, HO TOpa3[o MpoIle MOCTPOCHHBIE, C BECbMa MaJbIMU yIjia-
MM HaKJOHa KpbUIbeB (TIepBble I'pajychl) Ha3bIBalOT COOTBETCTBEHHO
AHMEKAU3AMU U CUHEKAUZAMU.

B mpepenax HeKOTOPBIX IJIOMIAAEH 0OBIYHO HAOMIOAaI0TCI MOPdO-
Jloru4yecku 6ojiee WM MEHee CXOAHbIE CKIAAKW, YTO CBSI3aHO C YCJIO-
BUSIMU U MEXaHU3MOM HMX oOpa3oBaHuUs. Takas 3aKkOHOMepHasi COBO-
KYMHOCTb CKJIaJ0K Ha3bIBACTCSl CKAAOUAMOCHbHO.

ITo paznuuHBIM MpU3HAKAM BBIIEISETCS HECKOJbKO TUIOB CKJIal-
YaToCcTel, XapaKTepHBIX JJIS T€X WJIM WHBIX KPYMHBIX TEKTOHUYECKUX
30H 3emiu. Tak, MO CTENEHU 3aMOJHEHUS CKIaJKaMU MTPOCTPAHCTBA,
CJIOXXHOCTU CKJIaTUaThIX CTPYKTYp W HEKOTOPBIM JIPYIMM TMpPU3HAKaM
BBIJICJISIIOTCS IBA OCHOBHBIX TUTIA CKJIAMYATOCTU: HOAHAS, VIJIA 20A0MOp-
¢Has, v npepvieucmas, MU UOUOMOPPHAs.

Ocu CHMHKJIMHODHEB
AHTHKJ‘II/IHOpHH U aHTUKJIMHOpHEB

! OcH cKiagoK

3epkano
CKJI2AYaToCTH

CHHKTMHOPHIT

1
CHHKIMHOPHH

Puc. 3.12. TlpuHuunmuansHasi cxeMa CTPOEHUSI CUHKIMHOPUEB W aHTUKJIMHO-
pueB:

1 — mipsiMoii BeepooOpa3HbIil AHTUKITMHOPUIA; 2 — TMPSIMOiA BeepOOOpa3HbIA CUHKITH-
HOpMiA; 3 — OOpaTHBIA BeepooOpasHbIA CUHKIMHOPUI
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ITonnas (ronomopdHas) cKIag4aTOCTh XapaKTepU3yeTcsl HeIlpephIB-
HBIM pPa3BUTHUEM Ha TUJIONIAAM PABHOMEPHO YEPEAYIOIIMXCS CUHKIIU-
HaJIbHBIX U aHTUKJIWHAJIbHBIX TMHEWHBIX TapalIebHbIX CKIIagoK. Oc-
HOBHBIMU CTPYKTYPHBIMU €IUHULIAMU TaKOUW CKJIAT4aTOCTU SIBISIOTCS
AHTUKJIUHOPUU U CUHKIIMHOPUU CO BCEMU TIPUCYIIIMMU UM YepTamu
crpoenusi. OOJMUK OTIAENbHBIX CKIIAA0K, UX TeCHAsl B3aUMOCBSI3b, a TaK-
XK€ psIl IPYTUX TIPU3HAKOB YKa3bIBalOT Ha OOIIHOCTb MPOMCXOXKICHUS
BCell cKJIamyaToil CTPYKTyphl. Takoil THUI CKJIag4aTOCTU OOBIYHO OT-
MeyaeTcsl B TOJBMXKHBIX, TEKTOHMYECKU AKTUBHBIX y4yacTKax 3eMHOM
KOPbl — TOPHO-CKJIQAYaThIX OOJACTSIX.

Just mpepbIBUCTON (MAMOMOP(HOI) CKIag4aTOCTU MPUCYLIU Yep-
TBI, MPSIMO IPOTUBOMOJIOXHBIE rodoMopdHol. CKIagku B 00JacTIX
Pa3BUTHUS TIPEPHIBUCTOM CKJIAMYATOCTU MPOCThIE 1O CTpoeHUI0. OCHOB-
HBIMU 3JIEMEHTaMM CKJIaJA4aToi CTPYKTYpbI SIBISIOTCSI aHTEKJIU3bl U
CUHEKNU3bl. bonee Melkue CKIaAKU pa3BUTHI JoKallbHO. Cpenu HUX
Mnpeod1a1aloT aHTUKJINHANIbHbIE (DOPMBI, pa3fejeHHbIe ydacTKaMu To-
PU30HTAJILHO 3ajieTarollux Mmopoa. Bece ckimagku OpaxugopMHBIE WU
Onu3Kkue K uzoMeTpuuHbIM. CyliecTByeT eule psi MpU3HaKOB, YKa3bl-
BalOIIUX HA TO, YTO B OTJIMYME OT MOJHOUN CKJIaMYaTOCTU BXOMSIINE B
COCTaB MPEPBIBUCTON CKIAAUaTOCTU OTAEJbHbIE CKIAAKW TPEACTaBIISI-
IOTCSI CAMOCTOSITEJIbHBIMU CTPYKTYpaMM, MPAKTUYECKU HE 3aBUCSIIU-
MU OT COCEAHMX. DTOT TUII CKJIAAYaTOCTU XapaKTepeH AJisl objlacTell co
cJ1ab0 MOABUKHOM 36MHONM KOpOM (4exJIbl miaaTdopm).

HMmMerorcss U HeKoTOpble Apyrue KijaccupUKalUUW CKJIaAyaTOCTEH,
KOTOpbIE OyIyT paCCMOTPEHBI CITEIIMATbHO B COOTBETCTBYIOIIMX Kypcax.

3.5.3. Pa3pbiBHbIe HapylueHUus

B reosioruu pa3pbIBHBIMU HapylLIEeHUSIMU OOBIYHO 0003HAYAIOT I10-
BEPXHOCTU WJIU 30HBI, O KOTOPBIM HaOJIOAAaeTCsl pa3o0IleHue reoio-
TUYECKUX TeJl Ha parMeHThl U OoJjiee UM MeHee 3HAYUTEJIbHOe CMe-
LIEHUE 3TUX (PParMEeHTOB APYT OTHOCUTEJIBHO ApYra.

Pa3pbiBHBIE CTPYKTYpbl C MaKpOCKOMWYECKU HE3HAYUTEIbHBIMU
CMEILEHUSMU OOBIYHO Ha3BbIBAIOTCS mpewjuHamu. BuIICNSIOTCS mpeuju-
Hbl HEMEKMOHUYECK020 NPOUCX0NHCOeHUSI I MEeKMOHUYECKUEe MPEUjUHbL.
K TpemmHaM HETEKTOHUYECKOTO MPOUCXOXKIECHUSI OTHOCSITCSI, HAMIPU-
Mep, TPELIUHBI OOKOBOTO OTIIOPA; TPEIIMHBI, CBSI3aHHbIE C JIUTOTEHE-
30M (IIpeBpalllcHUeM oOcalika B IIOPOAY); TPEIIMHBI, 0Opa3ylolluecs
MPU 3aCTBIBAHUU MAarMbl, U T.T1. T€KTOHWYECKUE TPEIIUHBI — BTO Tpe-
IIUHBI, CBSI3aHHBIE C TEKTOHUYECKUMU ABUXKEHUSIMU U nedopMalusi-
mu. OOBIYHO OHU OOpPa3yIOT pa3IUUYHbIE CUCTEMbI, U3yUeHUE KOTOPBIX
MO3BOJISIET BOCCTAHABJIUBATH MEXaHUYECKUE YCIOBUSI TEKTOHUYECKUX
nedopmanuii.

CoOOCTBEHHO paspuléHbIMU HAPYUEHUAMU, UITU pa3pbléamu, Ha3biBa-
IOT TIOBEPXHOCTU, WJIM 30HBI, MO KOTOPHIM MPOU3OULIN 3HAYUTENb-
Hble (B MacluTabe MCCeIOBaHUI) CMEIIeHUs] TOPHBIX MOPO.

127



B paspbiBax co cMellleHHeM TaK Xe, KaK M B CKJIaIKaxX, BBIICIISIOTCS
HEKOTOpPBIE CTPYKTYPHBIC 3JIeMEHTHI. [10BEpXHOCTh, MM 30HA, IO KO-
TOPOi1 MIPOU30IILIO0 OTHOCUTEIbHOE MepeMellieHre 6JJ0KOB TOPHBIX ITO-
pon, Ha3bIBaeTCsT cmecmumenem. OTHOCHTENBHO MepeMeIleHHbIE 0J10-
KU TIOPOI, pacliojiaraloiuecs Mo 06e CTOPOHBI OT CMECTUTEIS, Ha3bI-
BalOT Kpbiabamu pa3pbiBa. HaKoHeIl, BaXXHBIM 3JIEMEHTOM pPa3pbIBHBIX
HapyIIEHUI SIBIISICTCS aMnaAumyoa cmeujerus, T.e. pacCTOSIHUE, Ha KO-
TOpPOe CMelIeHbl KPBIJIbs OMHO OTHOCUTEIBHO IPYTOTO.

ITo Mopdosornyeckm Mpu3HaKaM M HabJII0JaeMOMY OTHOCUTEIb-
HOMY HampaBJIeHUIO CMEIIeHWI BBIICSIOT HECKOJIBKO TUIIOB pa3phiB-
HBIX HapylieHuil. HekoToprle U3 HMX mpuBeAcHbI Ha puc. 3.13. Pac-
CMOTpPUM HamboJee IMPOCThIE, HO YacTO BCTpPEYAIOIIMeCs] THIBI pa3-
PBIBHBIX HapYIICHUIA.

He 3

Puc. 3.13. HekoTtopble THITBI CMEIeHUI OJIOKOB MO Pa3phIBHBIM HAPYIICHUSIM:

a, e — CMelleHs OJIOKOB 110 BEPTUKAIBHBIM IUIOCKOCTSIM; 0, 6, 0 — CMeELICHHs
0JIOKOB 10 HAKJIOHHBIM IUIOCKOCTSIM; %€ — CMELICHUSI OJIOKOB 0 TOPM3OHTAIBHBIM
IUIOCKOCTSIM;, ¢, 3 — O0Jiee CJIOXKHBIE THTIbI CMEILCHMIA
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Pa3pbeiBHBIE HapyllIeHUs, XapaKTepPU3YyIOIIHUECS BEPTUKATbHBIM Te-
peMeIleHUEM KPbUILEB, HOCSIT Ha3BaHUS cOpocos U 830pocog, B Takux
HapyIlIEHUSIX CMECTUTENIb MHOT/IA PACIIONaraeTcsl BEpTUKAIBHO (M TOT-
Jla K pa3pblBy MOXHO MPUMEHSTh 002 U3 BbILIENPUBEICHHBIX Ha3Ba-
HWIi), HO TOPa3[0 Yalle CMECTUTEIb ObIBAET HAKJIIOHHBIM.

Ilpu BepTUKAIBLHOM MEPEMEIIEHUU TOPOJ MO pPa3pbiBY OMHO U3
KPBIJIb€B OKA3bIBAETCSI OTHOCUTEIBLHO MPUIIOIHSITHIM, a BTOPOE — OT-
HOCHUTEJIbHO OMYIIEHHBIM. B cilydae HAaKJIOHHOTO CMECTUTENST KPBLIO,
Jiexallee HaJl HUM, Ha3bIBACTCS GUCAYUM, A TIOJ HUM — Aexcavum, BHE
3aBUCUMOCTHU OT MOJIOXKEHUSI 0JI0KOB (IMOJHSITHIE OHU UJIU OMYIIEHHBIE).
PaspriBHOE HapylleHue, MpU KOTOPOM BUCSTYEE KPBLUTIO OTHOCUTEIBHO
OIYIIEHO U CMECTUTEIb HAKJIOHEH B CTOPOHY OIYIIEHHBIX MOPOJ, Ha-
3bIBaeTCs copocom (puc. 3.14, a); pa3pblBHOE HapyllIeHUE, IIPU KOTOPOM
BUCSIYEE KPBLIO OTHOCUTENILHO MPUIIOJHSTO U CMECTUTEIb HAKIIOHEH B
CTOPOHY NMPUMNOAHSTHIX ITOPOJ, Ha3bIBaeTcsl 830pocom (puc. 3.14, 6).

M3 npuBeneHHOro pucCyHKa CJeIyeT, 4TO B pa3pblBe TUIa cOpoca
MPOUCXOIUT YBEIWYEHUE IJIWHBI, 3aHUMAeMOW OJHOBO3PACTHBIMU
CJIOSIMW Ha BEJIMYMHY a, a B pa3pbiBe TUIA B30poca — YMEHBIIIEHUE
9TO BeIWYUHBI. B mepBoMm ciydae ciou pa3nBUHYTHI B TOPU30HTAb-
HOM HAIlpaBJIEHWU, a BO BTOPOM — HAJIBUHYTHI Ipyr Ha Apyra. [Toato-
My TIPH TOJIOTOM IOJIOXEHUN cMecTUTe s (rpu yre MeHee 60°) B36po-
Chbl TaKXK€ Ha3bIBAIOT Hadeueamu. BennunHa a — 3TO eopuzoHmanvHas
amnaumyda CMEUIeHU TTPYU pa3BUTUU COPOCOBBIX U B3OPOCOBBIX CTPYK-
Typ. [ToMUMO TOPU30HTATIBHOW B TAKUX CTPYKTYpaX BBIAESIETCSI U BEP-
TUKaJbHasl aMIUIMTYAa CMeUleHUil (BeaudyrHa b).

I[ToMuMO paccCMOTPEeHHBIX TUIIOB HApYIISHUI, B 3¢eMHOI KOpe I~
POKO pPa3BHUTHI pa3pbIBHBIE CTPYKTYPHI, HAa3bIBAEMBIC MEKMOHUUECKUMU
nokposamu, U wapvsxcamu. TeKTOHUIECKIE MOKPOBHI IMPEACTaBIISI -
10T cO00il HaIBWTU C ITOJOT0 HAKJIOHHBIMU WJIM CYOTOPU3OHTAIbHBI-
MH TTOBEPXHOCTSIMU CMeCTUTe e, [JIsT TaKMX CTPYKTYp XapaKTepHBI 3Ha-

JIuHUS paspbiBa JIuHus pa3psiBa
AN

N N\
Yron naneHus Vron nageHus
TUIOCKOCTHU CMECTHUTEIIA TUTIOCKOCTH CMECTHUTEIA
a 6

Puc. 3.14. Pa3puIBEI ¢ BepTUKAJBHBIM IIepeMelleHrueM OJIOKOB IT0 HAaKJIOHHO-
My CMECTUTEIIO:

a — cbpoc; 6 — B30POC; @ — TOPU3OHTATbHAST aMITUTUTYIA CMEICHVS, b — BepTH-
KaJTbHasl aMITTUTYA CMEIICHUS
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YUTEJIbHbIE TOPU3OHTAJIbHBIE aMIUTUTYIbI MEPEMENIEHUN, U3MepsSIeMbIe
MHOTUMU KUJIOMeTpaMu. TeKTOHUYECKHE TTOKPOBHI 00JIafatoT 0COOBIMU
3JIEeMEHTaMU CTPOEHUSI, KOTOPbIE HE OTMEYAIOTCsl Y HaIBUTOB (puc. 3.15).

['JTaBHBIM 3JIEMEHTOM IIAPbSIKEN SIBISIETCS TOBEPXHOCTh, MO KOTO-
poil Tpou3ollies pa3pblB U HAaBUTAHWE OJHUX MOpoA Ha apyrue. Ta-
KO CMECTUTETb OOBIYHO HA3BIBAIOT HOBEPXHOCMbIO, WU OCHOBAHUEM
wapvsaca. Kak yxe oTMe4anoch, MOBEPXHOCTh MIAPbsiKa BCIOAY MOJIO-
rasg U CTAaHOBUTCS KPYTOU JIUIIIb B MECTE, OTKYda «BBDKMMAETCS» MO-
KpPOB (3TO MECTO HA3bIBAIOT KOpHEM HMOKP08a), W B €ro 100060, WIU
@poumanvhoii, yactu. O0beM MOPOJ, pacroyaralliuxcs IMoj MoBepx-
HOCTbIO MOKPOBA, T. €. MOPOJA, Ha KOTOPble HaJABUraeTCsl MOKPOB, Ha-
3bIBAIOT A8MOXMOHOM, & O0bEM TepeMelIaloIUXCsl IOPOA — aA10XMO-
Hom. PpoHTaIbHAS YaCTh TEKTOHMUECKOTO MOKPOBA MOXET pa3pyluaThes,
W OTWICHEHHBIE 3PO3MEN YaCTU aJUTOXTOHA WHOTAA Pacroyiaralotcsl B
BUJIE 0CMAHY08, HA3bIBAEMbIX TAKXKE OMMOPICEHUAMU, VIV KAUNNEHA-
mu. Ecav 9po3MOHHBIN cpe3 aJUIOXTOHA JOXOJUT IO aBTOXTOHA, TO CPEeIU
MOoJIsl pa3BUTUS MOPOJ AJUTOXTOHA TIOSIBIISIIOTCSI MeKmOHUYecKue OKHa C
OOHaXXeHUSIMU MTOPOJT aBTOXTOHA. B OCHOBaHWU MOKPOBOB U B UX (DPOH-
TaJILHOW YaCTU 4acTO HaOJIOAaeTCs cMech OOJIOMKOB MOPOJ a/UIOXTO-
Ha U aBTOXTOHA, HAa3bIBA€Masl MEKMOHUYECKUM MENAHI’CEM.

Eiie oauMH BaXHBI TUN TEKTOHUYECKUX HAPYIIEHUI, HA KOTOPbIi
cienyer oOpaTUTh BHUMaHUe, — 3TO cdsue. CIBUraMu Ha3bIBAlOTCS
TEKTOHUYECKUE HAPYLICHUS CO CMEIIeHUWEeM OJIOKOB MOPOA B rOpu-
30HTAJIbHOM HAIPaBJIEHUU MO BEPTUKAIBHOMY, UM KPYTO HAKIIOHEH-
HOMY, CMECTUTEN0. B 3aBUCHUMOCTU OT HaNpaBJIeHUS] OTHOCUTEIBLHOTO
nepeMenieHus: OJIOKOB BBIIETSIIOT NPpAGOCMOpPOHHUe, VT npasvie, W JAe-
80CMOpPOHHUE, NN fiegble, CABUTH (puc. 3.16). OmHAaKO ONpeaeIuTh Ha-
MpaBJieHUE CABUTOBBIX CMEIIEHUU B MPUPONE U TeM 0oJjiee 3aMEPUTh
aMIUTUTYAy TIepeMeIlleHU I OJIOKOB MpU CABUTe ObIBAET HEMPOCTO. DTU
3JIEMEHTBI TOCTOBEPHO YCTAHABJIMBAIOTCS JIMIIL B TE€X CIydasx, Koraa
CMECTUTEN TMEPECEKAlT M Pa300INaloT KaKWe-JIUO0O TeOoJornyeckue
TpaHULbl (TPAaHUIIBI T€OJOTMYECKUX TENI), KOTOPbIE MOXHO COBMeEC-
TUTh MyTeM OOpATHBIX MEPEMEIECHUN, T. €. KOTAa UMEIOTCS HaJleXHbIE

TexToHMYeCKOe OKHO, IToBepxHOCTE
OKHO [TOKpPOBa Ocranen, LIaphbsxa
KJIMIIIEH, (moxouiBa)
OTTOpXEHELl e

Jlo6oBas
4YacTh
HIapbaXa

Puc. 3.15. TekroHnyeckuii MOKPOB (IIAPHSK) — HAMBUT C CYOrOPU30HTAITb-
HOW BOJTHUCTOI MOBEPXHOCTBIO MEPEMEIICHUS
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a ; 6

Puc. 3.16. JleBnlit (a) 1 npaBblil () CABUTH

reosiornueckue penepbl. MHorna B KauecTBe perepoB HaMpaBlIeHUs
CIBUTOBBIX TIepeMEIIeHUN (HO HE aMIUIUTYAbl) WCIOJb3YIOTCS pa3-
JINYHBbIE MEJIKUE CTPYKTYpHbIE (POpPMBI (TpeuiuHbl, 1edhopMallMOHHbIE
TEKCTYpHI IIOPOJ U T.I1.), oOpa3sylolluecs B pa3pbIBHON 30HE IIpU Iie-
peMelIeHUSIX OJIOKOB.

3.5.4. CoyeTaHusa pa3pbiBHbIX HAPYLUEHUIA

Kaxk u cknanku, pazpbiBHbIE HapyllleHUsI B 1e(hOPMUPOBAHHBIX 00be-
Max 3eMHOU KOpbl 00pa3yloT HEKOTOpble KOMOMHALMU, C KOTOPBIMU
CBsI3aHbI 0o0Jiee CIIOKHBIE Pa3pbIBHBIE CTPYKTYpPbI, HECYIIUE OIMpene-
JICHHYI0 MHGpOPMAlLUI0 O TEeKTOHMYECKUX ABMXKEHUSAX U AedopMaliu-
sIX, TPOSIBUBIIMXCSI B OOJIACTSIX, TIOe OHU (PUKCUPYIOTCS.

HawnbGosiee yacto oTmedaroTcsl pas3iuyHbIE COYETaHUsI COPOCOB M
B30pocoB. Tak, koMOWHalMs cyOnapaieibHO pacroOXEeHHbIX, Clie-
IYIOUIMX OJWH 3a APYTUM COPOCOB CO CMECTUTENSIMU, HAKIOHEHHBIMU
B ONHY CTOPOHY, HAa3bIBACTCSl CHMIYHEeH4ambiMU cOpocamu, a Takas Xe
KOMOMHAaLIUsI B30pOCOB — cmynenHuamuimu 83opocamu (puc. 3.17).

Bonee cnoxHbie pa3pbIBHbIE CTPYKTYPbl BO3HMKAIOT TOTAa, KOraa
CMECTUTENIN CcyOmapaebHbIX COPOCOB WJIM B30POCOB OKa3bIBAIOTCS
HaKJIOHEHHBIMU B pa3Hbie cTOpoHkI (puc. 3.18). B aToMm ciyuae cTpyk-
Typbl HA3bIBAIOTCS epabeHamu, €Cl LUEeHTPaTbHbINA OJIOK OMYIIeH OT-
HOCUTEJIbHO OOKOBbIX (puc. 3.18, a u 6), u eopcmamu, eciv UEHT-
paJIbHBIN OJIOK MPUTOAHSAT OTHOCUTEIBLHO O60KOBBIX (puc. 3.18, ¢ u 2).

~— YwmHeHNE — ——> YKOpDOYEHHE ~—o

a 6

Puc. 3.17. CrynenyaTbie cOpoCHI (a) U CTyIeHYaThIe B30OPOCHI (0):
¢ — crparurpaduyeckas aMIUIATYIa
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VumHenne ——— —— YKOpPOYEHUE ~—
a 7]

v N

~—— VuMHeHne —— —— YKOpOUeHHE <~——
8 2

Puc. 3.18. Pasnuunbie coueTaHusT B3OPOCOB U COPOCOB:
a — TrpabeH, 00pa3oBaHHBIA OByMsI cOpocamu; 6 — TpabeH, OOpa30BaHHBIA IBYMsI
B30pOcamMK; 8 — TOpCT, 00pa30BaHHBII IByMsI COpOCaMu; ¢ — TOpCT, 00Pa30BAHHBIN
IIByMST B3OpocaMi

B nipupone Hanbonee pacpocTpaHeHbI CTPYKTYPhI, U300paskeHHbIE Ha
puc. 3.18, a u 6, Gonee TOro, OHU YacCTO OOPA3YIOT CJOXKHbBIE KOMOU-
HalUU — conpsiycerHble copcmbl i epadenst (puc. 3.19). Eciv BHUMa-
TEJIbHO MOCMOTPETh Ha puc. 3.18, HETpymHO AOramaThCsl, YTO COIpSI-
JKEHHBIE TOPCTOBO-TpaOEHHBIC CTPYKTYPhI, TUIIA TOM, YTO M300paxke-
Ha Ha puc. 3.19, (opMuUpyIOTCS B yUacTKax, INe 3eMHasl KOpa HUCIIbIThI-
BacT TOPU3OHTAJIbHBIC ONHOHAIIPaBICHHbIC pacTsekeHust. CpaBHUBAsI
CTPYKTYpHbI, 1300paxkeHHbIe Ha pUC. 34 U1 3.19 B ropu30HTaILHOM Cpe-
3¢ (T.e. Ha 3eMHOM MOBEPXHOCTH), MOXHO ClIeJIaTh BBIBOH, YTO OHU
aHajjormyHbl. OIHAKO aHaJOrusl 3MeCh JUILb Kaxyilascsa. Ha camom
JeJic MEXKAy STUMHU CTPYKTYPHBIMH PUCYHKAMU €CThb CYIIECTBEHHOE
pazauyue: B IIEPBOM ClIydae TPaHULbLI MEXIY CIOSIMU HOPMAAbHbLe,
cmpamuepaguueckue, a BO BIOPOM — pa3pbléHbie, MeKmMOHUYecKue.

I'paben Topcr

Puc. 3.19. bnok-nmuarpaMMa COMpPsTKEHHBIX TOpPCTa U TpabeHa:
OYKBbI — OOO3HAYEHMST TIEPHOIOB BPeMEHU
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Puc. 3.20. CooTHolieHre MexXIy BepTHKAILHOM 30HOI COBUTA, HAOBUTAMU
M OTPBIBOM B Maciitabe 3emHoi Kopbl (D.Goward, 1980)

PaspriBHBIE HapyllleHUs, HAOIIOMaeMbIe B 36eMHOM KOpe, MOTYT Ha-
XOIUTBCSI U B MHBIX, 00Jiee CIIOXHBIX MOPMOIOTUIECKUX U TeHETHIE-
CKHUX COOTHOILIeHUSIX. OIUH U3 MIPUMEPOB TAKUX COOTHOLIEHU TTpUBE-
neH Ha puc. 3.20.

3akaHuMBasg KpaTKOe OMMCAHHE PAa3IMIHBIX BTOPUIHBIX CTPYKTYp-
HBIX (hOpM, HAOMIOZAEMBIX B IIPUPOIE, CIAEAYeT OTMETUTh, YTO OIIpe-
JeJeHHbIe MOP(MOJIOTHYecKre M TeHETUYECKUE CBSI3U CYIIECTBYIOT M
MEXIy CKJIamdaThIMU M pa3pbIBHBIMKM HapylieHusiMu. B nedopmupo-
BaHHEIX B pa3HOE BPeMsI pa3IMYHBIX y4aCTKAX 3¢€MHOM KOPHI 9acTO (PUK-
CHUPYIOTCSI CXOJHBIE COOTHOIIEHMSI MEXAY CKJIagKaMH, pa3phlBaMU U
IPYTUMU CTPYKTYpHbIMU popmamu. Hampumep, diexcypsl yacTo me-
pexomaT B paspbiBbl. Pa3pbIBHBIE HApyLIEHUS THUIIA HAIBUTOB YacTO
OBIBAIOT IIPUYPOUYEHBI K IOABEPHYTBIM KPBUIBSIM OIPOKMHYTHIX CKJIa-
JIOK U T. . Takue 3aKOHOMEpPHBIE, YCTOMYMBO MOBTOPSIOIIKNECS COUe-
TaHUSI Pa3IUYHBIX CTPYKTYPHBIX (DOPM HA3BIBAIOT CHMPYKMYPHbIMU NA-
paeenesamu. BececTopoHHEe M3ydeHHE 3aKOHOMEPHBIX COUETAHUN CTPYK-
TYpHBIX (GOPM HapSAy ¢ OPYTUMH METOAAMU Te€OJOTHMUECKMX MCCIEN0-
BaHUI MIOMOTAET JIyyllle pa300paThCcsl B MPpUUMHAX U MeXaHU3MaX TeK-
TOHUYECKMX NBMXEHMI M medopMaiuii, CO3AaBIIMX CTPYKTYpy, Ha-
OyromaeMylo B Te€X WUIM MHBIX Y9acTKax 36MHOM KOpBHI.

3.6. NMepepbIBbl U HECOrNacua

HSY‘-IH.SI T€OJIOTMYCCKNEC pa3pe3bl, MOXHO BUACTb, YTO COOTHOIIC-
HUS HUKE- U BEIIIE3aJIeralolInX CI0eB OBIBAIOT Pa3IMYHbIMU. B OIOHUX
cydasax KaXIbI BbILIEIEXAIIUN CIOK ITOBTOPACT 3aJICTaHUEC CJIOCB,
JICXKAIIMX HHUXE, U o6pa3yeT C HMUM pa3p€3, B KOTOPOM OTHOCHUTCIIb-
HBIN BO3pacCT nmopona 1miaBHO M3MECHACTCA CHM3Y BBCPX B COOTBECTCTBUU
C CaMbIMH I[pOGHbIMI/I nmoapasaciCHUAMU I‘eOXpOHOJ’[OI‘H‘ICCKOﬁ nIrKa-
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Puc. 3.21. INapawiensHoe Hecomacue Mexy BepxHeKaMeHHOYrobHbMU (C,)
M3BECTHAKAMU U BEPXHEIOPCKUMU (J,) IIMHAMM B OKPECTHOCTAX I'. MOCKBBI

Jel. Takoe 3ajeraHue Mopoj Ha3blBaeTCsl coendcHbiM. B Ipyrux ciaydasix
MOXHO HaOJI0aTh pa3UUHble OTKJIOHEHUs OT COMIACHOTO 3ajieTaHus
nopoj. Bce aTM OTKIIOHEHUSI Ha3bIBAIOT HeCoeAacUsmu.

BoigensieTcsi HECKOBKO TUMOB HECOTJIACHOTO 3ajieraHusi MOpoJI B
pa3pes3ax, U MpaKTUYECKHW BCE OHM COIPOBOXKIAIOTCS nepepbieamu 8
0Ca0KOHAKONACHUU.

Hccnenyst reosornyeckoe CTPOEHUE KaKOro-anbdo KOHKPETHOTO
paifoHa, TeOJIOTM YacTO CTAJKMBAIOTCS C CUTyallMell, Korja U3 cTpa-
TUTpaUIecKOoro pa3pesa BbIMAAAIOT CJIOW MOPOJ TOTO UM WHOTO BO3-
pacTHOTro MHTepBaja. DTOT (aKT CBUIETEIbCTBYET O TOM, YTO Ha JaH-
HOI TEPPUTOPUU B ITU MPOMEXYTKU BPEMEHU OCAJKU HE HaKarlluBa-
JINCh, T.€. ObUT MEPEPHIB B 0CaAKOHAKOILJIEHUU. AHAIU3 Te0JIOTUYECKO-
ro MaTtepualia IMOKa3bIBaeT, YTO MEPEPHIBbI OBIBAIOT KaK KpPaTKOBpE-
MEHHBIMMU, TaK W BeCbMa JIUTEIbHBIMU, 3aXBAaThIBAIOIIUMU IIEbIE
reojiornyeckve smnoxu M mnepuonsl. Hampumep, B IlogMockoBbe Ha
MopoJax MO3IHEKAMEHHOYTOJILHOTO BO3pacTa HEMOCPEACTBEHHO 3aJie-
raloT MOPOJbl BEpXHEW IOpbI, T.€. U3 pa3pe3a BbINAJAOT OTIOXEHUS
MepMCKOTro, TPMacoOBOTO, paHHE- U CPelHEIPCKOro Bo3pacToB. Takoe
COOTHOIIIEHUE TOPHBIX MOPOJ B pa3pe3e Ha3bIBaeTCsl cmpamuepagpuyec-
Kum Hecoenacuem. CTpaturparueckKoe HeCOTTIaCUe SIBJISIETCS napaliensb-
HbIM, €CJIW CJIOM TMOpPOoJ, c(hOPMUPOBABIIMECS IO U TOCTE MEPEPHIBA,
pacroJiaraloTcs nmapauieabHo aApyr apyry (puc. 3.21). Tlpu napamienb-
HOM HECOTJIaCUU CJIOM Pa3HOBO3PACTHBIX MOPOA OOBIYHO KOHTAKTUPY-
10T TI0 HEPOBHOI MOBEPXHOCTU. B OCHOBaHUU MOPOJ, 3ajeTalOIINX BhIIIE
KOHTaKTa, 4acTO MPUCYTCTBYET TajibKa HMXKeJexXallux MOopo, YTO CBU-
JIETEbCTBYET 00 UX pa3MBbIBE.

Puc. 3.22. KpbpM. 3ananHasi cTeHKa HOBoro IleTporarioBCcKOro kapeepa. Yio-
BOe Hecomacue Mmexiy cpenHeropckumu (J,) n HokHemenosbiMu (K)) omio-
KEeHUSIMU
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Puc. 3.23. HecornacHoe nipuiieraHie OTIOXEeHWII MeToBbIX omioxeHuit (K)
K noponaMm nepmckoro (P) Bospacrta

HecornacHoe 3ajieraHne 0cCOOEHHO SIPKO TPOSIBJISIETCSI KOTNA CJIOU,
OTJIOXXMBIIMECS 10 MepepbiBa B 0CaJKOHAKOIJIEHUM, HAXOATCS B Ha-
PYIIEHHOM 3aJIeTaHUU, a 3aJieTaHUe TTOPOoJ, C(POPMUPOBABIIUXCS MOCIIE
nepephiBa, SABJsIeTCS HEHApYILIeHHbIM. B 3ToM cilyyae HuXXe- U Bbllle-
JieXaliyue Cjiou He MapajiiebHbl MexXay coboii. Takoil Tun Hecoriacust
Haszvleaemcs yeno8bim Hecoenacuem. KOHKpeTHbIE TPUMEpPHI YIJIOBOTO
Hecorjacusi MeXIy HUXe- U BbllIejeXallMMU KOMILJIEKCaMM TOpoj
npuBeneHsl Ha puc. 3.22 u 3.23.

IMapannenbHOE U YIJIOBOE HECOTJACUS SIBJISTIOTCSI TJIABHBIMU TUTA-
MM HeCcOTJacHOTO 3ajieraHusi nopoa. OJHAKO BBIACISIIOTCS U APYyrue
TUITBI Hecoraacuii. Tak, B yCIOBUSIX CUJIBHO PACWIEHEHHOW 3PO3UOH-
HO# TTOBEPXHOCTH APEBHUX MOPOJ BO3HUKAET HECOTJIACHOE MplieeaHue
clioeB 0oJiee MOJIONBIX MOPOA, 3aMOJHSIIONIMX JEeNPecCUr MorpedeH-
Horo penbeda. Takas cuTyauusi MOXeT BO3HUKATh Ha IpaHUIIE MOPC-
Koro OacceiiHa u cymu. B Mope BMagaloT peku, B YCTbsl KOTOPBIX MPU
TpaHCIPEeCCUM TPOHUKAeT MOpCKasi BoAa, oOpasysl Y3KMe TMPOTSKEH-
HbIE 3aJTUBbl — JIMMaHBI. B 3THX YacTsIX MOPCKOro OacceifHa UaeT 0caaKo-
HaKOIUIEHUE, U BAOJb OEpPEroB JIMMaHa (OpMUPYIOIIUECS CIIOU TIPU-
JIETAIOT K 00Jiee NIPEeBHUM CJIOSIM MOPOJ, KOTOPBIMU CJIOXEHBI Oepera.
B pesynbraTe Mojioabie CIOM MOPCKUX OCaJKOB OKa3bIBAIOTCS BJIOXKEH-
HBIMU B OoJiee IpeBHUE MOPOAbl GeperoBoro penbeda. Paznuyaror na-

Puc. 324 Kpemm. Crenka banakiasckoro kapeepa. [Ipumep mapasiebHOro
npuleraHust HroxkHemenoBbIX (K) u BepxHeropekux (J,) omioxeHui
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paanenvHoe npuneeanue (puc. 3.24), Korga cJIOM MOJOIBIX U IPEBHUX

06paSOBaHI/Iﬁ pacnoJjiararorcda napaajacjJibHO, U HECOIJIaCHOEC

npuiera-

HHEC, Korjga APE€BHME IMOpPOAbl CMATHI B CKJIAaAKM, a IPpUICraromme K

HHM MOJIOAbLIC 3aJICTAal0OT T'OPU3O0HTAJILHO.

I/IH(I)OpMaLU/ISI O II€pephbiBax B OCAAKOHAKOIIJICHUN W HECOIJIaCHOM
3aJiCraHM Pa3HOBO3PACTHBLIX KOMIIJIEKCOB IOPOA HMCIIOJIB3YETCA I€O-
JjoraMm OJisl aHajau3a MUCTOPUHM TI'€OJIOTMYECKOro pa3BUTHUA HCCICOYC-

MBbIX pafIOHOB, B Y€M M 3aKJII04YacTCsd IrjaaBHad €€ LEHHOCTD.

IMonbiTa-

€MCsA MPOBECTU TaKOW aHajlu3 Ha HEKOTOPOM a6CTpaKTHOM IpumMepe.

K Hactymienue mops OcaaxoHakonnenue
(TpaHcrpeccust)
—_—

Pazpes . YpoBeHb MOps Paspes )
OTIIOKEHHH NN AN A A A A e e e e e v e e s O TTTOKEHU

gK T 1T T

1

oo

Hecornac

PasmeiB

IIponosxkeHue perpeccuu
poL perp OcaaKoHaKOIUIEHHE

YpoBeHb MOpst

[lepepsis
B OCaJKOHAKOTLICHUH

——
~ 0O —
%g\:

PazMriB

H l Otcryruienue Mops OcagxKoHaKoIUIeHUE
(perpeccus) H l

VpoBeHs Mops

P OcanKoHaKOIUIeHHe

Paspes l l l
OTIOXeHHit YPOBEHb MOpA

Puc. 3.25. Cxema, 0OBbSICHSIIONAST IIEPEPhIBbI B OCAIKOHAKOILICHUH,
BaHUE HECOIVIACUIl
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Ha puc. 3.25 npuBeneHa cxeMa reoJIOTMYECKOIO pa3BUTHUSI HEKOTO-
pOTo peruoHa ¢ AeBOHCKOTO I10 MajJe0TeHOBIN meproabl. CripaBa mpu-
BelleHa T€OXPOHOJIOTMYEeCKas IIKajia IS 3TOr0 BpeMEHHOI0 MHTEpBa-
ma. W3 cxeMbl cliegyer, 4TO HauMHasl, 110 KpailHel Mepe, ¢ JeBOHA U
0 KOHIIAa IEepMM Ha MCCIEAYEeMOIl TepPPUTOPHHU CYIIECTBOBAaI MOPC-
KOi1 bacceilH, B KOTOpPOM IIIJI0 OCaAKOHAKOIUIEHUE (paHee yKe OTMe-
YaJIoCh, YTO OOJBIIMHCTBO KOMILIEKCOB OCaJOYHBIX IIOPOI UMEET MOP-
CKO€ IIPOMCXOXKAEHME). 3a 3TOT IIPOMEXYTOK BpeMeHH C(POpMUpOBaJ-
Csl HETIPEePBIBHBIN pa3pe3 OTIOXEHUI 3THX CUCTEM.

HNanee (Ha pybexe MEPMCKOro U TPUACOBOTO MEPUOIOB) B PeE3yJib-
TaTe TEKTOHMYECKUX ABIKEHMI 9acTh OaccelifHa ocymmiaack. Mope oT-
CTYyIWJIO, T.€. IIPOM3OIILIA peepeccusi, KOTOpas IIPoaoJrKaaach B TEUCHHE
TPUACOBOTO U IOPCKOTO MEPUOIOB BpeMeHU. B 5TOT BpeMeHHOI MHTep-
BaJl B IIpeAe/iax MOPCKOro 6acceiiHa IpoaoJKajJoCch HAaKOIUIEHUE OCa-
KOB, a Ha CyIlIle OCagKyd He HaKaIUIMBAaJIKUCh, T.€. CYIISCTBOBAJI IIepe-
PBIB B OCcagKOHaKoIIeHU. bojee Toro, B mpeneaax CyIy e pa3MbIB
MMOPOJ, HAKOMUBIIUXCI B MEPUOJ C I€BOHA MO MEePMb.

C Havaja MEJIOBOro Meproia MOpe BHOBB 3aJIMJIO CYIIY, T. €. IPO-
u3o1Ia mpancepeccus. Bes ncciaemyemasi TEppUTOPUS CTajla MOPCKUM
OacceifHOM, B KOTOPOM Ha IPOTSKEHMU MEJIOBOTO IepHoja IIUIO Ha-
KOIJIeHHE OocaakoB. B pe3ynbTate Ha ydyacTKe TEPPUTOPHUHU, IJE ITOCTO-
SHHO CYIIECTBOBAJI MOPCKOI OacceifH, HaKaIUIMBaJiCs TOJNHBINA He-
IIPEPBIBHBIA pa3pe3 OCAIKOB C COIJIACHBIM 3ajieTaHMEM IIOpOJ, a Ha
yJacTke, Ile B TedeHHME Tpuhaca M IOpHl CYIIEeCTBOBaja Cylla, pa3pe3
OKa3aJICs He MOJHBIM. B HEM OTCYTCTBYIOT OTJIOXEHMSI TPHMACOBOIO U
IOPCKOTO TIEpUOJ0B (TIepephIB), a TAKXKE OTIIOKEHUS TTEPMCKOTO U Bep-
XHE 4acTH KaMEHHOYTOJILHOTO II€PHUOIO0B, KOTOPHIE OBLIM Pa3MBITHI
BO BpeMs IepephiBa. B pesynabraTe OTIOXEHUS MEJIOBOI CHCTEMBI He-
IMOCPEACTBEHHO JIexKaT Ha OTJIOKEHUSIX CpedHeil YacTh KaMEHHOYTOJIb-
HOM CHCTEMEI CO cTpaTUTrpaprMIecKNM HecoraacueM. THII Hecoracus
3aBUCUT OT TOTO, KaKoBa OblJla TEKTOHMYECKAass 0OCTAaHOBKA B MEPHO-
Il perpeccuu 1 TpaHcrpeccun. Eciau cyima o0pa3oBEIBaach B Pe3yiib-
TaTre MeIJICHHBIX KoJieOaTeIbHBIX IBMXKEHUI, HECOrIacue, CKopee Bce-
ro, Oyaer mapajuieJbHBIM. EcCin Xe B 3TOT IpOMEXYyTOK BpeMEHU TeK-
TOHMKA ObUIA aKTMBHOM, TO HecoTIjlacue OyIdeT YIJIOBBIM.

Fnasa 4. TEOJIOFM4YECKUE KAPTbl U PASPES3bI

4.1. OCHOBHbI€ TUMNbI F€0NIOrNYECKUX KapT

OCHOBOI TIpM TIPOBEACHUUN JIOOBIX TEOJOTUIECKMX pabOT Ha TOi
WM WHOM TEPPUTOPHUU SIBJISTIOTCS TEOJIOTUYeCKMe KapTel. [‘eomormue-
CKHe KapThl COCTaBJISAIOT T'€OJIOTH-ChEMIINKH, a TAaKKe CITeIIUATUCTHI
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B 00JIaCTU TeOJIOrMYecKoro KaptupoBaHusi. OMHAKO YUTATh T€OJIOTU-
YecKue KapThl U UCTIOIb30BaTh 3AJIOKEHHYIO B HUX WH(OPMAIUIO LTS
BOCCTAHOBJIEHUSI OCHOBHBIX 3TAlOB TeOJIOTUYECKONW UCTOPUM pailoHa
JIOJKEH YMETh KaXXIbIiA TeoJor.

B 3agauy kypca oOllieif Teooruu BXOAWT JIMIIbL TEPBOE KPATKOE
3HAKOMCTBO C Te€0JOTMYECKOU KapToi, BKJIIOYAIOIEe YCBOCHUE TJIaB-
HBIX IPUHILIMIIOB €¢ MOCTPOECHUS U MPUOOpEeTeHe HEKOTOPhIX MpeaBa-
PUTENBHBIX HABBIKOB UTEHUST N300paKeHHOW Ha KapTe re0JIOTUYEeCKON
nHdOopMaLUK.

BbiiensI1oT HECKOIBbKO TUTIOB TEOJIOTUYECKUX KapT.

OcHogHbie (0bujue, 00bluHble) 2e0102UuuecKUe Kapmol TIPEICTaBISIIOT
coboit rpadguueckoe MIaHOBOE M300paxkeHue (C MOMOIIbIO YCITOBHBIX
3HAKOB) T€O0JOTMUECKUX TeJ Pa3HOro COCTaBa, PACMpOCTpaHEHHbBIX Ha
MOBEPXHOCTU 3eMJIU: UX OTHOCUTEILHOTO BO3pacTa, YCJIOBUIA 3ajera-
HUSI, COOTHOIIIEHU I ApyT ¢ ApyroM. MHaue roBopsi, Ha OCHOBHBIX I'€0-
JIOTUYECKMX KapTax OTOOpaxkaeTcsl reoJIorMyeckoe CTPOEHUE IMOBEpX-
HOCTU 3eMJIv, AOIMOJHEHHOE Ha HEKOTOPYIO TITyOWHY reoJIOTUYECKU-
MU pa3pe3amu.

Ha oCHOBHBIX reoJIoru4eckux Kaprax oObIYHO He MOKa3bIBalOT MO-
poAbl YETBEPTUYHOTO BO3pacTa, a M300paxaroT JUIIb 0ojiee «IpeB-
HUe» Tela, 3ajeraroinue nojg HUMu. It mopoa 4eTBEepTUYHOTO BO3pa-
CTa COCTaBJISIIOT CIIELUATbHBIC Kapmosl Yemeepmu4HbiX OMAONCEHUL,
JOTIOJIHSIIOLIME OCHOBHBIE KapThl. K creniragbHbIM OTHOCUTCSI ellle psi
Pa3IUYHBIX KapT, OTPaXalolUuX OTAEIbHbBIE YaCTHBIE CTOPOHBI T€0JIO-
MU pallOHOB: nempoepaguyeckue N Aumosocu4ecKue Kapmol, Ha KOTO-
PbIX TIOKa3aH COCTaB TMOPOJ; eeomopghonsoeuteckie ¢ HaHECEHHBIMU Ha
HUX OCHOBHBIMU 3JIEMEHTaMU peibeda 3eMHOI MOBEPXHOCTU; MeKmo-
Huueckue, Ha KOTODPBIX HAHECEHBI TJIABHbIE CTPYKTYPHBIE 3JIEMEHTHI
3€MHOI KODBI; eudpoeeosoeuyeckue Kapmol, Ha KOTOPBIX M300paxkeHO
pacrnpocTpaHeHWe MOA3EMHBIX BOJA, MUX COCTaB, IJIyOMHA U YCJIOBUS
3aJIeraHusl; Kapmosl NOAE3HbIX UCKONnaeMbvix U MHoTUe apyrue. M3 Bcero
MHOTO00pa3us Te0JIOTMYECKUX KapT Mbl TO3HAKOMUMCS JIUIIb C T€O-
JIOTUYECKMMU KapTaMU, KOTOPbie Ha3bIBAIOT OCHOGHbIMU, U HAYYUMCS
CTPOUTH MO ATUM KapTaMm pas3pesbl Ha TIyOUHY.

IToMuMo crienManu3alu, reojJornyeckue KapTbl Bcex TUIIOB pa3-
JIMYaroTcd mo Maciutady. Maciitab — 3TO COOTBETCTBUE PACCTOSIHUS
Ha KapTe 3TOMY Xe pacCTOSIHUIO Ha MECTHOCTM, BbIpak€HHOE B CaH-
tumMmeTpax. Tak, Hanpumep, Macmtad 1 : 100 000 o3HavaeTt, yTo 1 caH-
TUMETPY paccTossHUs Ha KapTe cooTBerctByeT 100 000 caHTUMETpoOB
Ha MECTHOCTH.

ITo maciutaby Bce TreosiorMyeckue KapThl JeJsITCsS Ha 0O030pHbIE,
perMoHalibHble U neTajibHble. OJ030pHble Kapmbl COCTABISIOTCS Ha 0OJIb-
mue tepputopuu B maciutade 1 : 1 000000 u Menbye. PeeuonanvHole
Kapmbl OXBaTBIBAIOT TEPPUTOPUU OTAEIbHBIX PAHOHOB U COCTABJISIIOTCS
B Mmacmrabax 1 : 500000, 1 :200000 u 1: 100 000. Jemanavubie kapmeot
CTpPOSITCA Ha HeOoublivde TeppuTopur. OOBIYHBIA MX MaciuTad —
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1:50000 u 1 :25000, HO MHOIIA CTPOSITCSI KapThl M 0OJiee KPYITHBIX
MacimTaboB. B 3aBucuMocTr ot Maciiraba oTobpaxkaeMas Ha TeoJIOTH-
YecKMX KapTax MH(pOopMallMs MMEeT pa3Hylo AeTalbHOCTb.

4.2. O0wue cBegeHns 00 OCHOBaX reosIorM4ecKoro
KapTUpOBaHuUS

l'eonmormyeckoe KapTupoBaHWE — 3TO CIOXHASI, KPOIIOTIMBAs pa-
00Ta, BBIIOJIHSIEMAasI BRICOKOKBATU(UIIMPOBAHHBIMHU reooramu. [lpu
COCTaBJICHUM KapT COOTBETCTBYIOIIMX MACIITA00B MCIIOJIB3YIOT CIIEIIM-
aJlbHBIE MHCTPYKIIWU.

Ha reonornueckux KapTax MoKa3bIBalOT IIOIIAAHBIC, IMHEHHBIE U
TOYEUYHKIE (3HAKOBBIE) 0003HAYEHMS TE€OJIOTHMYECKUX OOBEKTOB. DIe-
MEHTaMM T€OJIOTMYECKNX KapT SBJSIOTCS IIPUHSITHIE YCIOBHBIE 000-
3HaueHMs (JIereHaa), IreoJIOTUYeCKre pa3pe3bl M cTpaTurpaduieckue
KOJIOHKH.

[InomagHBIe OOBEKTHI AEISITCS Ha CTpaTU(PUIIMPOBAHHBIE W HECTpa-
TudumpoBaHHbie. K cTpaTuGUIIMPOBAHHBEIM OTHOCSITCS TOPHbBIE TTOPO-
Db, 3ajIeTalolne CI0SIMU (OCamOYHbIe, BYJKAHOT€HHO-0CAaJ0YHEBIC, BYII-
KaHOTeHHBIe 00pa30BaHUs), a K HeCTpaTU(ULMPOBAHHBEIM — WHTPY-
3UBHBIE TeJIa. B 0CHOBe KapTHpOBaHMS CTPAaTU(PUILIMPOBAHHEBIX 00pa30Ba-
HUil (cTpaTUrpauIecKux IOAPA3NCICHNI) JIEXUT NX OTHOCUTEIbHBIN
BO3pacT, IIO3TOMY IUIOIIAAM BBIXOAOB MX Ha 3€MHYIO ITOBEPXHOCTH 3aK-
pallUBaIOTCS 1IBETAMM, COOTBETCTBYIOIIMMM LIBETaM CTpaTuUrpacdudec-
KOM (TEOXpPOHOJIOTUYECKOM) IIKaJbl, M Ha 3TUX IUIOIIAAX CTaBSITCS
MHAEKCHI TeOJIOTMYECKOro Bo3pacta. 1o pa3BUTUS MHTPY3UBHBIX IT0-
ponm TakXkKe 3aKpalllMBalOTCS OIpeaeIeHHBIMM 1LIBETaMM, HO 3TU IIBETa
YKa3bIBAIOT HE Ha BO3pacT MOPOJ, a Ha MX XMMUYECKUil cocTaB. Tak,
WHTPY3UBHbBIE TTOPOABLI KUCJIOTO COCTaBa O0O3HAYAKOTCS Pa3IMUYHLIMU
OTTEHKAMM KPACHOTO LIBETA; MOPOABI OCHOBHOTO COCTaBa — 3€JIEHBIMU
mBeTaMu U T.11. Ha moirsix mx BBIXOIOB TaKKe CTaBATCS OyKBEHHBIE MH-
JEKCHI, COOTBETCTBYIOIME XMMUYECKOMY COCTaBy M BO3PACTY IOPO..

K nmmHe#tHBIM 00BbeKTaM, BRIHOCUMBIM Ha T'€OJOTUIECKUE KapTHl,
OTHOCSATCSI TPAHUIIBI MEXIY TeOJOTHYECKUMHM TelaMU (TeoIOTHIeCcKre
TPaHUIIBI), Pa3pbIBHBIC HAPYIIEHWS, XWJIBI, TaiikKu W T.II.

TodeuHble 0OBEKTBI — 3TO MECTA 3aMEPOB MTPOCTPAHCTBEHHON OpH-
SHTUPOBKHU CTPYKTYPHBIX 2JIEMEHTOB, MeCTa HaxomoK (ayHBI, Oypo-
BBIe CKBaXXWHHI M T. II.

leomornmueckue paspesnl, COMPOBOXIAIONINE KapThl, MOJIKHBI Ja-
BaTh HAIJISIAHOE IIPEACTaBIecHUE 00 YCIIOBUSIX 3alleTaHUs TeOIOTHYEC-
KUX TeJ Ha HeKOTopylo DIyomHy. HampaBiieHus TWHUIT pa3pe30B BBI-
OuparoTcs Tak, 4YToObl UH(POPMALMS O F€0JOTMYECKOM CTPOEHUU paii-
OHa ObITa JOCTATOYHO ITOJTHOA.

Ipumaraemele K KaptaM cTpaTurpadmdeckue KOJOHKH COmEpXKaT
WH(GOPMAIINIO O MOIIHOCTSAX CJIOEB OMpeneIeHHOro Bo3pacTa, MX CO-
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OTHOLIEHUSIX (COIJIaCHBbIE WM HECOIJIaCHbIe), cocTaBe (JIMTOJIOrhYe-
CKOM), Haxolkax (ayHBbl.

Kaxnass kapta cHabxaeTcsl JereHAO0M, NpeacTaBiisiolieil coboit
CUCTEeMaTHU3UPOBAHHBINA CBOJ BCEX IMPUMEHEHHBIX Ha Ie0JIOrMYecKoi
KapTe U pa3pes3ax YCJIOBHBIX 3HAKOB U OOBSICHEHUIN UX COAEPKAHMUS.
bes snereHabl KapTta CTAHOBUTCSI HEYUTAEMOM.

B kayecTBe OCHOBHI /11 I€0JIOIMYECKOI0 KapTUPOBAHUS UCIOJIb-
3yI0TCS CIELMAIbHO O(POPMIICHHBIE JIMCThl OyMaru, Ha3blBaeMbI€ TO-
norpaduyeckoil OCHOBOW. DTU JUCTHI, BO-IEPBBIX, COOTBETCTBYIO-
MM 00pa3oM OPUEHTHUPOBAHbI B MPOCTPAHCTBE OTHOCUTEIBHO CTPaH
cBeTa (BepXxHUIT 00pe3 JMcTa OpMEHTUPOBAH Bcerga Ha ceBep, IIpa-
Bblii — Ha BOCTOK, HMXXHMI — Ha IOT W JIeBblii — Ha 3aman). Bo-
BTOPBIX, Ha Tomorpaguyeckoil OCHOBE B OIIpeAc/€eHHOM MaclluTabe u
onpeaeieHHbIMY 3HaKaMU ITOKa3aHbl OCHOBHbIE IIPUPOAHbBIE U COLM-
aJIbHO-2KOHOMUYECKME OOBEKThl TeppuTOpuUu (pesibed, pacTUTE/Ib-
HOCTb, HAacCeJeHHbIEe IIYHKTbI, HOPOTH, XO3SUCTBEHHBIE OOBEKThHI U
T.11.). Takas ocHoBa TpeOyeTcs OJisl TOYHON MPOCTPaAaHCTBEHHON IpHU-
BSI3KM T€0JIOTMYECKMX O0BEKTOB, M300paxkaeMbIX Ha KapTe, K MeCT-
HOCTHU.

Ha tomorpacduyeckoii ocHoBe peiabed MECTHOCTU U300paxkaercs
TOPUBOHTANISIMU. [0pU30HMAaNb — IMO AUHUS Nepeceuer s NOBEPXHOCMU
peavegha ¢ eopu30HmManbHOU naockocmoio. J1Jisi TOro YToObl ¢ TIOMOIIbIO
TOPU30HTAJIE Ha TNIOCKOM JIMCTE OymMaru u3o0pa3uTh peibed, Mmocty-
MaT CAenyluM 00pa3oM: pacceKaloT MECTHOCTh Cepueil TOpU30H-
TaJbHBIX IJIOCKOCTEH, PaBHO OTCTOSILIMX OJHA OT IPYrOil MO BBICOTE,
W JIUHUU TEPEecevyeHus] 3TUX IJIOCKOCTEN C pefbedoM MPOEKTUPYIOT
Ha OfHY MIOCKOCTh (puc. 4.1). TopU30HTANBHYIO MJIOCKOCTh, COBIANA-
IONIYI0 C YPOBHEM MODsI, CUUTAIOT HyJeBoil. OT Hee BEAETCSI OTCUET
CIEAYIOIINX TUIOCKOCTE COMIacHO MX PACCTOSIHUIO OT HYJIEBOW TJIOC-
koctu. COOTBETCTBEHHO OIM(POBHIBAIOTCS U TOPU3OHTAIU. BBepx ot
HYJIEBO — 3HAYE€HUSI TOPU3OHTAJICH MOJOXUTEIbHBIE, BHU3 — OTPU-
aTeJbHbIE.

TexHUKa reoJIOTMYECKOT0 KapTUPOBAHMS 3aKII09aeTCs B MepeHOCe
BCeX MEePEYNCICHHBIX BBIIIE T¢OJOTUIECKMX OOBEKTOB C MECTHOCTH Ha
Tonorpadu4ecKyto ocHOBy. [Ipoxomst onpeaeieHHBIMA MapIlpyTaMH IT0
TEPPUTOPHUU, TeOJOT-CheMINNK (PUKCHPYET BCe ITU DIIEMEHTHI Ha Me-
CTHOCTH U TOMEYaeT MX COOTBETCTBYIOIIMMM 3HaKaMU Ha Tororpadu-
yecKoil ocHoBe. Hambonee mpocTo 0GCTOUT MesIo MpH KapTUPOBAHUU
paifoHOB ¢ HEeHaPYIIICHHBIM 3ajJieTaHUeM cJioeB. B 3ToM ciydae hukcu-
PYIOTCSI B OCHOBHOM TPaHUIILI MEXIY CIOSIMU pa3HOTO BO3pacTa, OKOH-
TYpUBaIOIIMe IJIOIIAAN X BBIXOIA Ha MOBEepXHOCTh. CIIOXHEEe 0OCTOUT
JIEJIO TIPH COCTaBJICHWU T€OJIOTMYECKUX KapT TEPPUTOPUIl ¢ HapyIIeH-
HBIM 3aJIeTaHKeM CJIoeB. B 3ToOM ciydae, ToMHUMO (GUKCHUPOBAHUS Tpa-
HUII MEXIY CJIOSMHU Pa3HOBO3PACTHBIX IMOPOX, BO3HWKAET HEOOXOMM-
MOCTb (PMKCHPOBATh OPUEHTUPOBKU PA3TMIHBIX TJIOCKOCTHBIX W JIH-
HEUHBIX CTPYKTYPHBIX 3JIEMEHTOB (IUIOCKOCTEH CJIOEB, pa3pbIBHBIX
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OTMeTKH
FOPU3OHTaNEH

Puc. 4.1. ITpuMep TOPH3OHTATEHOTO 3aJIeTAHIS CTOeB Ha Te0JIOTMIECKOI KapTe.

I'paHMIIBT CIIOEB pacTIONAraroTCs MapauiebHO Topr3oHTamIM. [nprHa coeB Ha Kap-
Te 3aBHICUT OT KPyTH3HBI penbedha

HapyIIeHW, MapHUPOB CKIAIOK U T.IT.) B TIPOCTPAHCTBE, U COOTBET-
CTBYIOIIMMM 3HaKaMH, TTOHSITHBIMHM KaXIOMY Te0JIoTy, 0OTOOpaXarTh MX
TTOJIOXEHNE Ha KapTe.

4.3. dnemMeHTbl 3a5eraHua nopoa, Nx 3amepbl HA MECTHOCTHU
M 0003Ha4YeHMne Ha KapTe

JUis oTipeneieHus TIOJIOXKEHUST B TIPOCTPAHCTBE JII0OOTO HAKJIOHHO-
T0 TJIOCKOCTHOTO WJIM JTUHEWHOTO CTPYKTYpHOTO 3JIieMeHTa, Oymb TO
IJIOCKOCTH CJIOSI, KPBUIO CKJIANKU WM €€ IIapHUP, MOBEPXHOCTH TPe-
IIUHBI WJIN Pa3pbIBHOTO HAPYIIEHWSI, B TEOJOTHY BBEIEHO MTOHSTHE 00
aMeMenmax 3ansecanus. OTO TOHSTUE SIBIISICTCS «TaOMULIEH YMHOXEHUS»
TT0JIEBOI TEOJIOTUU, TIO3TOMY WMETh TOJTHOE TIpEeICTaBIeHne 00 3ie-
MEHTaX 3aJIeTaHusI U YMETh WX 3aMepsITh 00513aH KaXKIblii HAUMHAIOITNI
reoJIor C TEePBOTO Kypca OOYyJeHWS.

DNeMeHTHI 3aJleTaHusT XapaKTepU3yIoT MOJOXEHNE 000U HAKIIOH-
HOU TIOBEPXHOCTU B TIPOCTpaHCTBe. K 3eMeHTaM 3ajieraHusi OTHOCSIT-
Cs TUHUS TIPOCTUPAHWS, JTUHUS TIANEHWE W YTOJl TaJAeHUs.

Jlunus npocmupanus TUIOCKOCTHOTO 3JIEMEHTa — 3TO Jitobas Topu-
30HTAJIbHAS TUHUS, JIeXKalllasi B eTo TIOCKOCTH. JluHueil nadenus Ha3bl-
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BaeTcsl JIMHUS, Jexanlas B MJOCKOCTM W HallpaBJeHHasl B CTOPOHY ee
Haubosbliero ykioHa. IlosoxeHue 3TOW JUHMU JIErKO ONpPENeSUTh,
€C/IM KalHyTh BOAOW Ha HAKJIOHHYIO IUIOCKOCTh. Cren TedyeHUsl BOAbI
MO TIJIOCKOCTU W OyneT JUHMEN ee maaeHUs. B CBSI3U ¢ 3TUM JUMHUIO
MafeHus Ha3bIBAIOT TaKXKe JUHUEel Haubosbiiero ckara. O4yeBUIHO,
YTO C JUHMEN MPOCTUPAHUS JUHUS MaaeHUs oOpa3yeT MpsIMON yroJ.
Yeon nadenus — yrosn, o6pa3oBaHHBINM MIOCKOCTbIO CTPYKTYPHOTO 3Jie-
MEHTa U TOPU3OHTAIbHON TJIOCKOCTHIO.

CaMu 1o cebe 3TU BJeMEHTHI JIMIIb MPUHALIeXAT KXol onpene-
JICHHOW HAaKJIOHHOM MJIOCKOCTU, HO HE OMpEIesioT ee MOJOXEHUs B
npocTpaHcTBe. J1Jisi Toro 4ToObl COPUEHTUPOBATh TUIOCKOCTh B MPOCTpaH-
CTBE, HEOOXOAMMO OMPEIEIUTDb MOJOXEHUE €€ JUHUU MTPOCTUPAHUS U
JIMHUY TIaJieHUsI OTHOCUTEIbHO CTOPOH cBeTa. KOHKpEeTHO Takasi Opu-
€HTUPOBKA MPOBOJAUTCS MyTEM 3aMepa Ha TOPU30HTAJIbHOM MJIOCKOCTH
MPaBbIX YIJIOB, OTCUMTHIBAEMBIX OT CEBEPHOIO HaIlpaBJeHUS Teorpa-
¢uyeckoro MepuaraHa 10 HampaBJleHUH TUHUU MPOCTUPAHUS (TaKUX
HanpaBJeHUN ABa, TaK KaK OPUEHTUPOBKA TOPU3OHTAJIBHON JWHUU
paBHO3HayHa B 000OMX MPOTUBOMOJIOKHBIX HAaMpaBAeHUSIX) U HaIpaB-
JIEHUsI TPOEKIIMU JTUHUM NaJeHUSI HA TOPU3OHTAJIbHYIO TJIOCKOCTh. 3a-
MepsieMble YIJIbl Ha3bIBAaOTCS a3umymamu, COOTBETCTBEHHO asumyma-
MU NPOCMUPAHUS N A3UMYMOM nadeHus. 3aMepbl a3MMYyTOB MPOCTUpAa-
HUS U TaJeHUsT Ha MECTHOCTU MPOBOAST TOPHBIM KOMIACOM.

TopHuiil komnac B oTIMdKMe OT reorparMueckoro MMeeT HEeKOTOphIe
0COO0E€HHOCTH, obJjieryamlnue padoTy ¢ HUM. DTU OCOOCHHOCTU 3aK-
JIIOYAIOTCS B CJAEOYIOLIEM:

1. B GonbmivHCTBE ciyyaeB (HO HE BCerga) TOPHBIM KomIiac Kpe-
MMUTCSI Ha IPSIMOYIOJIbHOM ITOJACTaBKE TaKMM O0Opa3oM, UYTO €€ JIJIMH-
Hble CTOpOHBbI MapaieibHbl ocu C - IO Ha kommace.

2. Ha numbe kommaca, T.e. KpyroBoMm Iudepdiarte, pa3neJiecHHOM
Ha 360°, memenusa ouundposansl ot 0 (C) mo 360° B mopsinke, o6par-
HOM JIBUXKEHUIO YaCOBOI CTpeJIKM, T.€. mojioxxeHus B u 3 Ha Kommace,
oOpaTHBIE MO OTHOIIEHMIO K ACMCTBUTEIBHOMY PACIIOJOXEHMIO 3TUX
yacTeil cBera. sl 4ero 3TO chejlaHO, OydeT SICHO W3 JajibHEHIIero
U3JI0XKEHUS.

3. Jl1a 3aMepa BepTUKAIbHBIX YIVIOB, T.€. YIJIOB MaAeHUS IIOCKO-
CTHBIX 2JIEMEHTOB, B TOPHOM KOMIIace MMEIOTCS CIIeLMaJbHbIA OTBEC
(KITMHOMETpP) M IOJYKpyTIjas IIKaja ISl Hero, pacloJioXeHHas Ma-
pamienabHo wKane auMba. IlocepennHe 3Toii LIKaabl 0003HAYeHA OT-
meTka 0°, coBmagariasa ¢ obo3zHauyeHueMm 90° (B) Ha numbGe. Ot 0° B
obe CTOopoHBI pacrnosaralTcs aeaeHus 10 90° coorBeTcTBeHHO. OTBeC
CBOOOIHO KOJIEOJETCSI TOJbKO MPU BEPTUKAIBHOM IIOJOXEHUM ILIac-
THUHBI KOMIIaca MU HaXaToil KHomKe ukcaTopa.

4. Ing npuBeAcHUS IUIOMIAAKK KOMIIaca B CTPOro rOpU30HTaIbHOE
MOJIOXXEHNE B HEM MMEETCSl ClielMalbHbIil YPOBEHb.

5. CeBepHbIif KOHELl MATHUTHOM CTpeJIKM KOoMIlaca BCerga OpUeH-
TUPYETCSl Ha CEBEPHBI MAarHUTHBIN IOJIOC, a a3UMYThl OTCUMTHIBAIOT -
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¢Sl OT CeBepHOro reorpaduyeckoro moioca. il ycTpaHeHHUs 3TOTO
pa3HoIIacCUsI BO MHOTHX MOJE/SIX TOPHBIX KOMIIACOB MMEETCS YCTPOii-
CTBO JJISI BBOAA IIOIpPaBKU Ha MarHUTHOE CKJIOHEHUE.

PaGoTaTh ¢ rOpHBEIM KOMIACOM OY€Hb IIPOCTO, €CJIU YCBOUTH HEKO-
TOpBIEC 3JIEMEHTApHbIC IIpaBUJa U HEYKOCHUTEJIBHO CJEAOBaTb MM.

1. CnenyeT 4eTKO IpEeACTaBJIATh, YTO HA3bIBAIOT a3UMyTaMM U KakK
ux u3Mepsior. [1oCKoNIbKY a3uMyT — 3TO TOPM3OHTAJIbHBIN YO, T.€.
YIoJI, U3MEPSIEMbIIA B TOPU30HTAIBHOM MJIOCKOCTH, IPH 3aMepe JIOObIX
a3UMyYTOB KOMIIAC BCEIrIA HAJO0 JIEPXKATh CTPOro IOPU3OHTAJILHO, TaK,
YT100bl €r0 MATHUTHASA CTPEJIKA MOLJIA CBOOOJIHO BPAIIATHLCS BOKPYT OCH.
ABHMYT MOXHO «B35ITb» Ha JII0O0OH OO0BEKT, BUAMMBIA Ha 3€MHOM ITO-

Puc. 4.2. Cxema, NOSICHSTIONIAS 3aMep a3UMYTOB TOPHBIM KOMIIACOM
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BepxHocTu. Ha puc. 4.2 mokazaHo, KakK 3TO JAeJaeTcs] MPaKTUYECKU.
CeBepHbIil (OOBIYHO CUHUI) KOHEI[ MarHUTHOW CTpeIKW, MPU BO3-
MOXHOCTH €€ CBOOOJHOrO BpallleHUs, BCETa OPUEHTUPOBAH Ha CEBEp.
IToBopaunBast MpPSAMOYTroJIbHOE OCHOBAaHWE KOMITaca B TOPU30HTAIb-
HOW TJIOCKOCTHU, MBI MOXEM COBMECTUTh CEBEPHBIN KOHEI] CTPEJIKHU CO
3HaueHueM (0 Ha tuMbe. B 3tom cimydyae ocb FO—C kommnaca v JIMHHbBIE
CTOPOHBI €ro TMPSIMOYTOJIBHOTO OCHOBAaHUS COBMAAYT C MEPUAUAHOM,
a oykBa C ocu KO—C mokaxer HampaBiieHWe Ha ceBep. [Ipu Takom
MOJIOKEHUU Komraca a3uMyT paBeH (. Temepb, HaxoAsich B TOUKE A,
HaM cJie[iyeT B3STh a3UMYT Ha M300pakeHHbId Ha pucyHke noM. Ha-
MpaBJeHUE U3 TOYKU A Ha JIOM NMOKAa3aHO IITPUXOBOU JUHUEN CO CTPEs-
Koil. Jlepxka KOMITac CTPOTO TOPU30HTATIbHO, Mbl OPUEHTUPYEM IJTUH-
HbIE CTOPOHBI €r0 MPSMOYTrOJILHOTO OCHOBAHUS MO HAMNpaBJICHUIO Ha
oM (T.e. MapaJUIeIbHO IITPUXOBOU TMHUM PUCYHKA) TAKUM O0pa3oM,
ytoObI OykBa C ocu FO—C kommaca Obl1a Onvixe K joMmy. B aToMm ciydae
ocb FO—C xommaca (unau, 4To TO Xe€ caMoe, JJIIMHHbIE CTOPOHBI €0
OCHOBAHUSI) MOBOPAYMBAETCSI MO XOMy YAaCOBOU CTPEJIKM HAa HEKOTO-
pBIi yron a, HO Mpy 3TOM MarHWUTHAsl CTpeJiKa KoMIiaca, OCTaBasiCh B
MpeXHEeM TOJIOXEHUU, KaK Obl OTKIIOHSIETCSI OT OPUEHTUPOBKU BbI-
LIEYTTOMSIHYTOM OCU MPOTUB YAaCOBOW CTPEJIKU Ha TOT e yroa a. Yuc-
JIEHHO€ 3HAYeHUE ymia a, ABJIAIOLIErocsd asMMyTOM Ha JIOM, Mbl MO-
KEM Cpa3zy ke OMpeAeUTh MO MOKa3aHUIO CEBEPHOrO0 KOHIIA MarHUT-
HOIl CTpeNKH, eclii oTrpamyupyeM JTuMO Komriaca oT 0 mo 360° mpoTtus
yacoBoil ctpenku. UMeHHO ¢ 3TO 1ieJibl0 Ha TUMOE TOPHOTO KomIlaca
noMeHsau MectaMu B u 3. CeBepHBbIil KOHEI MATHUTHOW CTPEJIKU MO-
Ka3bIBaeT 3HaueHue 45°, cliemoBaTeJbHO, a3UMYT Ha JOM paBeH 45°.
Tenepsb, Aepka KoMMac CTPOTO TOPU3OHTAIBHO W OPUEHTUDPYS €ro
COOTBETCTBYIOIIMM 00pa3oM, MOXHO B3Thb a3UMYTHI Ha JApyrue oObeK-
Thl, U300paXKEHHbIC Ha pUCYHKe. Tak, a3uMyT Ha KpaTep ByJKaHa pa-
BeH 120°, a Ha manbemy — 200°. Bce 3amepbl a3UMYTOB MTPOU3BEICHBI U3
OIHOW ¥ TOU Ke& TOYKHU A.

JIuHus mpocTUpaHus W TUHUS NaAeHUs JII000N HAKIOHHOU IIoC-
KOCTU — 3TO TaKue Xe HallpaBJeHUs, KaK HallpaBjJeHUs] Ha JOM, Kpa-
Tep BYJKaHA WJIW TMajdibMy B MPUBEIEHHOM BbIlle npumepe. CremoBa-
TEeJIbHO, UX a3UMYThl U3MEPSIOTCSI TOYHO Tak xe. Ha puc. 4.3 uzobpa-
KE€Hbl HAKJIOHHO 3aJIeralolye CJIOW FOPHBIX MOPOJA U MOKA3aHO MOJIO-
>XeHUe KoMIlaca Npu 3aMepe Ux asuMyToB. CliouM pacceyeHbl BooOpa-
>KaeMOU TOPU30HTATBHON MJIOCKOCThIO. JIMHUS TTepeceyeHns 3TOI TIoc-
KOCTH C TTOCKOCTBIO CJTOsI, Ha KOTOPOU MPOU3BOISITCS 3aMepbl, SIBJISI-
eTcsl IMHUEW npocTupaHwusi. JIMHUS MPOCTUPAHUSI UMEET JBa PaBHO-
LIEHHBIX HampaBiaeHUs. JIMHUS NafeHUs CJIOSI TPOCKTUPYETCS HA TOPU-
30HTAJIBHYIO TJIOCKOCTh. Y 3TOU JIMHWM HaMpaBjJeHUE BCETrO JUIIb OIHO:
MO0 HampaBJIEHUIO YKJIOHA CJIOS.

ITpu 3amepe a3uMyTOB KOMITaC B TOPUM3OHTAJbHOM MIOCKOCTU OpU-
eHTupyercs 3HaueHueM 0 Ha numbOe (ockto KO—C) mo HampasieHUIo,
a3uMYT KOTOPOTO Haao B3sITh. B 3TOM cilyyae oTcueT 3HaueHUS a3uMyTa
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JluHusa npoctupaHus
CJIOMCTOCTH

TopusoHTanbHas
IUIOCKOCTE

nageHust
Ha TOPHU30H-
TAIEHYIO
ioc-
KOCTb

JIuHmna nagenusa
CJIOUCTOCTH

JIunusa npocTHpauust
CJIICMCTOCTU

HaxnoHHbIE ClioH
TOPHEIX IIOPOJ,

Puc. 4.3. 3amep a3uMyTOB 3ajieraHMs CJIOMCTOCTU TOPHBIM KOMIIACOM

OepeTcsi MO CEBEpHOMY KOHIY MAarHUTHOU CTpeNKU. A3UMYT TPOCTU-
paHUsl CJO0Si MOXHO 3aMepsiTb MO JO0OMYy M3 HampaBieHUN JUHUM
MmpocTUpaHus. 3HadYeHUsT OyayT oTimvaTbcs Ha 180"

B mpuBeaeHHOM TpuMepe 3HauYE€HUE HM3MEPSEMOTO a3uMyTa Ipo-
cTUpaHus paBHO 135°, a 3HauYeHHUE MO MPOTUBOIIOJOXHOMY HaIlpaBJe-
Hurwo — 135 + 180° =315°. Ha »T0 3HauyeHMe yIia yKa3bIBaeT IOXHBII
KOHEIl MArHUTHOM CTPeNKU. A3BUMYT NafAeHUsI HAKJIOHHOI'O CJI0SI BCEro
Jub oauH. Ero 3HaueHWe OTJIMYaeTcsl OT 3HAUEHUU a3MMYTOB IPO-
ctupaHusi Ha 90°. A3MMYT MageHusl TUIOCKOCTU CJIOSl MO TMOKa3aHUIo
KoMIIaca paBeH 225° (IloKa3aHMe Y CEBEpHOro KOHIla MarHUTHON CTpel-
KM). DTO MoKa3aHUe JIETKO MTPOBEPUTD MO 3aMEPEHHBIM 3HAYEHUSIM a3U-
MyTOB IpocTupanus: 135° + 90° = 225° 315° - 90° = 225°.

3amMepsisi a3UMyThl HAKJIOHHOTO CJIOsI, Mbl pacCeKJIu ero Boobpaxka-
MOl TOPU30HTATBHON TMJIOCKOCThIO. DTY MIOCKOCTh U3 BOOOpakaeMoi
MOXHO c/ieJlaTh peayibHOM, MOACTaBUB, HAIPUMEDP, K HAKIOHHOMY CJIOI0
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COOTBETCTBYIOLIMM 00pa3oM IIOCKOCTh MOJIEBOro AHeBHUKA. OOBIYHO
K€ TeOJIOTM TaKUM TIPUEMOM He TOoJIb3YtoTcs. JIJIsl TOro YToObl COpUEH-
TUPOBaTh MPUCIOHEHHBIN K TJIOCKOCTU CJIOSI KOMIIAc CTPOTO TOpH-
30HTaJIbHO, HAa HEM CYILECTBYET ypoBeHb. [IpM TropuU30HTaJBHOM IIO-
JIOKEHUM OCHOBaHMSI KOMIlaca IMy3bIpeK BO3[dyxa Ha YpOBHE pacrioJia-
raercsi mocepeauHe.

2. [TomMruMoO a3uMyTOB, 3aMepsIeTCsl TAaKXKe YroJy MaaeHUus ciosl Win
J110001 Ipyroi HakKJIOHHOM ItockocTu. Ha puc. 4.4 uzodbpaxeHo B Bep-
TUKaJIbHOM pa3pe3e HAKJIOHHOE IMOJO0XEeHWEe CIoUCTOoM Tonmu. Paspes
cAeslaH TepHeHAUKYISIPHO JUHUW MPOCTUPAHUS CJIOUCTOCTU (B KpecT
MpocTupaHusi). Bblllle yXe roBOpUIOCh, YTO JJs1 3aMepa BepTHUKAJIb-
HBIX YIJIOB B TOPHOM KOMIIace MpEeayCMOTPEeHO cliellhaibHOe yCTPOii-
CTBO — KJMHOMeTp (oTBec). Ha mpuBeneHHOM pUCYHKE C KoMIaca
CO3HATEJIbHO yAaJIeHbl BCEe 2JIEMEHTBI, KOTOPbIe HE MCIOJb3YIOTCSI MPU
3aMepe BePTUKAJIbHBIX YIJIOB, U OCTaBJeH JMIIb KIMHOMETP CO IIKa-
noii. Ilpu 3amepe BepTUKAJIBHBIX YIVIOB MATHUTHAS CTPeJIKa KOMIaca
JI0JDKHA ObITh 00513aTEJIbHO 32:KATA C MOMOIIBIO CTIEIMAIBHOIO BUHTA
(¢pukcaropa).

IIpu 3amepe yrna yrepXwBarh
KHOTIKY B H&XaTOM IIOJIO>KeHHH

I I I 1 I I [
I [ I [J_I\Ll l;

Puc. 4.4. 3amep ymia naneHus 10 TOPHBIM KOMITAaCOM
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3amepsisi yroj, KOMIMac CTaBsAT BEPTUKAIbHO peOpOM JJIMHHON CTO-
POHBI OCHOBaHMUS, BOJIM3U KOTOPOU pacrojioxeHa IKaiaa KIMHOMET-
pa, Ha JIMHUIO NaaeHus cios. OTnycTUB (hUKCcaTOp KJIMHOMETpa, OThIC-
KMBAIOT TaKoe IOJIOXEHUEe KomIlaca, IIpM KOTOPOM OTBEC NAeT Hau-
OoJiblliee 3HAYEHUE yIia. DTO 3HAUeHUE W OyIeT YIJIOM TMafeHUs Cosl.
Ha npuBeneHHOM pUCYHKE BUAHO, YTO MPU FOPU3OHTAIHHOM 3ajiera-
HUM CJIOeB OTBEC KJIMHOMeETpa mokKasbiBaeT 3HaueHue 0.

ITpousBeaeHHbIE 3aMeEPBI BJIEMEHTOB 3ajleraHusl ClielMalbHbIM 00-
pa3oM 3aIlMCHIBAIOT B TOJIEBOM MHEBHUK, MPUBSI3aB MPU 3TOM TOUYKY
3aMepoOB Ha MECTHOCTH K KapTe. [1pu 3amvcy mpoCcTUpaHuii U TTageHUit
KpoMe a3umyTa (B Ipaaycax) 3allCBIBAeTCS TakKXe U 4eTBepTh (pymoO),
KOTOpO¥ TPUHAMLJIEKUT 3HAYEHUE TOPU3OHTAJIBHOTO YIjla, B OyKBEH-
HoMm BeIpaxenuu (CB, 0B, C3, 103).

ITonHas 3anmuch 3aMepoOB 3JIEMEHTOB 3ajieTaHusl BBITISIAUT CAeaylo-
muM obpasom (cum. puc. 4.3.): IIp FOB 135, ITx KO3 225 < 60. O603Haue-
HHUE TPamycoB B 3allMCH He CTaBHUTCS, YTOOBI HE CIyTaThb Tpamyc ¢
HyJieM. 3amnuch 3ajieraHus MJI0CKOCTHBIX 3JIEMEHTOB YacTo JaeTcsl B CO-
KpallleHHOM BuJe: (puKcupyeTcs JUllb a3UMYT MaleHus W YroJ rnane-
Hus: 1o F03 225 < 60. DX 3/1€eMEHTOB JOCTATOYHO IHS TOTO, YTOOLI
COPMEHTHPOBATH TIOCKOCTh B TIPOCTpaHCcTBe. [lomyaeHHBIe 3aMephl Ha-
HOCSIT Ha KapTy C MOMOUIbIO CMELMAJIbHOIO 3HAUKa B BUJE AJIMHHOM
YePTOYKHU, COOTBETCTBYIOIICH MOJOXEHUIO TPOCTUPAHUS, W TIePIeH-
IUKyJsipa K Hel, OTXOHAIIEero oT cepearHbl B Buae 0Oojiee KOPOTKOM
YepTOYKH, YKa3hIBaIOIIEeH HalpaBieHUe TTageHUs. YTOJ MageHus 000-
3HavyaeTcs LUMGpPOoK y KOHIIa KOPOTKON YEPTOUKHU.

4.4. YTeHune reonornyecknx KapTt

UTteHMe TeOJOTMIeCKUX KapT 3aKII09YaeTCsa B MOMydeHUN WH(MOpMa-
U O TEOJIOTUIECKOM CTPOCHUM M300pakeHHON Ha KapTe TEPpUTO-
pun. KakuM 06pa3oM MOXKHO TTOJYIUTh TaKylo HHGOPMAIIMIO, MBI pa3-
OepeM Ha IMpUMepe TeOJOTHIeCKOM KapThl, TIpeICTaBIeHHO Ha puc. 4.5.
Ho mpexme 9eM TMPUCTYITUTH K YTEHWIO 3TOM KapThl, OCTAHOBUMCS Ha
HEKOTOPHIX 3aMeUYaHMIX OOIINero XapakTepa.

IlepBoe, uyTO ciemyeT caenaTh MPU W3YYeHUM JIIOOOI TeoJormdec-
KOI KapThl, — 3TO OIPEIeINTh, KAKOBO 3aJleTaHNE CJI0EB TOPHBIX ITO-
pOI Ha TaHHOUW TePPUTOPUU.

[Mpu HeHApYIIEHHOM, TOPM30HTAILHOM 3aJIETAHUM TPAHUIIBI MeX-
Iy CJIOSIMHA pa3HOTO Bo3pacTa (COITacHBIE CTpaTUTpadudecKue TpaHu-
1Ibl) pacmoJiaraloTcsi Ha KapTe NmapauieibHO WM TOYTH NapauieibHO
TOPU3OHTAJISIM peibeha, HUINIE He mepeceKas MX. DTO JIETKO MOHSTD,
€CJTM BCIIOMHUTD, YTO TOPU3OHTAIIH SBJISIOTCS JTUHUSIMHU TTepeceIeHUs
TTOBEPXHOCTH pelibeda ¢ TOPU30HTAIBHBIMU TTOCKOCTAMHU. Ho momo-
IIBa ¥ KPOBJIS TOPM3OHTAIBHO 3aJIeTAlOIINX CIIOCB TaKKe SBIISTIOTCS
TOPU30HTATBHBIMU TIIOCKOCTSAMM, CJIeNOBaTeNIbHO, IMHUN X Tepece-
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YeHUsI ¢ peabedoM AOJXKHBI ObITh MapaiebHbl TOPU3OHTAISIM (CM.
puc. 4.1). ITpu ropu3oHTATLHOM 3aJIeTaHUU CJIOEB IIIMPUHA UX BHIXOAOB
B IUIaHE, T. €. Ha reoJIOTMYeCcKOil KapTe, 3aBUCUT OT KPYTU3HBI pPelibe-
¢a. IIpu ogHOU U TOI Xe TOJIWHE (MCTUHHOU MOIIHOCTH) CJIOSI €r0o
IIMPUHA Ha KapTe TeM OoJibllie, YeM IOJIoXe pesibed, YTO XOpOolIo
BUIHO Ha MPUBEIEHHON CXeMaTMYEeCKON 3apMCOBKe.

Jltoboe HapylIeHHOE 3ajieraHrue CJI0EB, MOHOKJIMHAIBHOE WU CKJIall-
4aToe, Ha KapTe JIETKO Y3HAETCs IO MepeceYyeHuio crpaturpadudecku-
MM TPAHMIIAMHM TOPH3OHTAJIeH peabeda.

MOHOKIMHAIKU Ha Te0JIOTHYECKMX KapTax 00pa3yloT CBOEOOpa3HbIe
CTPYKTYpHbIE PUCYHKU, KOHMUTYpalMsi KOTOPbIX 3aBUCUT KaK OT yrja
3ajieTaHus TTOPOJ, TaK U OT CTENEHU pacuwJIeHEHHOCTU penbeda. B 00-
IIEM BUAEC MOHOKJIMHAJIBHO 3aJIETAIONINE CJIOW Ha KapTy MPOEKTUPY-
I0TCsl B BUJE TOJIOC MOPOJ Pa3HOTO BO3pacTa, CMEHSIIOIIMX OfHA IpY-
IyI0 OT APEBHUX K Bce 0ojiee MOJIOJBIM B CTOPOHY IMaaeHUsT CIOUCTOC-
™. Ecnu ciion 3aneramoT KpyTo (BEPTUKAIbHO WM MOYTU BEPTUKATb-
HO), COOTBETCTBYIOIIME MM Ha KapTe IMOJOCHI TAHYTCS MPSIMOJUHEH-
HO, BHE 3aBUCHMMOCTH OT CTEMEHM pacuJeHEeHHOCTH pelibeda. AHaIo-
TUYHBIA CTPYKTYPHBIA PUCYHOK TMOJIy4aeTcsl U MpU TOJIOTOM 3ajiera-
HUU CJI0E€B U BBIPOBHEHHOM, MPAaKTUYECKU CYOTOPU3OHTAILHOM DeJib-
ede. boisee c10XHBIE CTPYKTYPHBIE PUCYHKU MOHOKJIMHAIBHOIO 3aJie-
raHus cjoeB oOpas3yloTcsl Ha KapTax MpU MOJOroM 3ajeTaHuM CIOUC-
TOCTH M Pe3KO pacujeHeHHOM peJibede. B 3ToMm ciiyyae mpoeKTupyto-
IIMecs Ha KapTy CJOW MOPOJ pa3HOTO Bo3pacTa M3TMOAITCs MO pelib-
edy; MX BbIXOAbI Ha MOBEPXHOCTb (BUAMMAS MOIIHOCTb) CTAHOBSITCS
IIUpe WIN YK€ B 3aBUCUMOCTU OT KPYTU3HBI CKJIOHOB U HalpaBJICHUS
naneHus cjioeB (B CTOPOHY MaJeHUsl CKJIOHA WJIU TOJ HEro).

MHorna Ha reojlornyeckrx Kaprax MOXHO BUIETh (DparMeHThl MO-
HOKJIMHaJe, B KOTOPbIX BO3PACT MOPOJ CMEHSIOIIUX APYT Ipyra Cjo-
€B YIPEBHSIETCS B CTOPOHY MajeHus cioucTocT (puc. 4.6). B atom ciy-
Yae roBOPSAT 00 OMPOKMHYTOM MOHOKJIWHAJIbHOM 3ajieTaHUuU MopoJ (B
OTJIMYKE OT HOPMAJIBbHOIO, PACCMOTPEHHOTO BhIlIe). HacTHBIM cyya-
€M OIMPOKWHYTOTO MOHOKJIWHAIBHOTO 3aJIETaHUS CJIOEB SIBIISIIOTCST MO/~
BEPHYTHIE KPbUIbsSI ONPOKUHYTHIX CKAanoK. [Tpr onmpoKMHYTOM 3ajera-
HUU CJIOEB TOPHBIX MOPOJ HA T€OJOTMYECKUX KapTax CTaBITCS CHElr-
aJbHbIC 3HaKM 2JICMEHTOB 3aJleraHusl, KaK 3TO MTOKa3aHO Ha puc. 4.6.

Ckilaguaroe 3ajieTaHue OT MOHOKJIMHATBbHOTO OTJIMYAETCS JIUIIb TEM,
YTO MOHOKJIMHAJIU, COOTBETCTBYIOIIME KPBUIbSIM CKJIaJ0K, Ha TeOJo-
TUYECKMX KapTaX pacriojlaraloTcsl 3epKaJibHO CUMMETPUYHO OTHOCH-
TEJIbHO OIHOW ILIEHTPaIbHOW MOJOCHI MOPOJ CaMOrO MOJIOAOTO JIMOO
caMoro JipeBHero Bo3pacrta (puc. 4.7). Dra neHTpajibHas mojaoca mo-
PO COOTBETCTBYET MPOEKIIUU SIpa CKIIAJKA HAa 3€MHYI0 MOBEPXHOCTb.
B ToMm ciyyae, korga meHTpajibHasl TMOJ0Ca CJIOXEHA <«MOJIOABIMU» T10-
poiaMu U €€ CUMMETPUYHO OKPYXAIOT CIIOU CO Bce 0Oojee NPEeBHUM
BO3PACTOM, Mbl UMEEM J€JI0 C CUHKJIIMHAJILHOU CKIagkou. B aHTukm-
HaJsIX, HAa00OpOT, B siipe OOHAXAlOTCsI APEBHUE MOPOJIbI, a HA KPbLIb-
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YcnoBHble 0003HAYEHUSA:
° N °| Heoreropas K[| Opnosuxckas
° cUCTeMa ) 3L cucTema
(BepXHMit OTHET)
..... Mepmckas OpaoBuKckKas . 4+ 4+
P cUCTeMa 0 encTema 10;
s - } (cpenHuit oTaEN) +
KaMeHHOyTONBHAsA OpaoBUKcKas e
— C; ] cucreMa — O, cucTeMa <R
(BepxHuUit OTHEN) (HUXHUI oToen) -« -- .
X KamennoyronsHas FFHAH Kem6puiickas 7
C, X] cucrema_ I €, cucreMa .
(cpenHwmit ortuen) HHH (BepxHuMit otaen)
(/7. 77] JdeBoHckas 1 Bepxnui
7Dy CHCTCMa R; 4] nporeposoit \30
A4 (cpenunmix otaes) =] (BepxHult pudeit)

Puc. 4.5. YuebHas reosioruueckas kapra

Bepxuuit
TIPOTEPO30H
(cpenHuil pudeit)
Tlosgne-
OpPIOBUKCKHE
TPaHUTHE

IMosane-
[IPOTEPO3ORCKHE
TPaHUTOM/IBE

PaspriBHbIE
HapylLieHUst
(AOCTOBEPHbIE U
npeanonaraeMaie)

J51eMEeHTBI
3ajieradust nopos
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Puc. 4.6. MoHOKJIMHAIK, TIpeACTaBAsIONINE COO0 (hparMeHThl KPbLIbeB CKIAIKU:
A — HopMaJibHasi MOHOKJIMHAJIb; b — ONMPOKUHYTasi MOHOKIUHaNb; C — 3HaK, pUMe-
HSIEMbIIi 111 0003HAYEHUsI OTIPOKMHYTOTO 3ajieraHusl CJIOEB HAa TeOJIOTMYECKHX KapTax

SIX OHU CUMMETPUYHO CMEHSIIOTCS Bce Oosiee MojoabiMU. [TocKombKy
KPBUTbSI CKJIAOK SIBJISIIOTCSI YACTHBIM CJTy4Ya€M MOHOKJIMHANEW, K HUM
MPUMEHUMBI BCE 3aMEUaHUSI OTHOCUTEIbHO COOTHOIIEHUS KPYTU3HBI
HaKJIOHA CJIOEB U PacUJIeHEHHOCTH peJibedha, KOTOpbie ObLIM PacCMOT-
PEHBI U1 MOHOKJIMHAJIEH.

HexkoTopyio noje3Hywo nHhopMalnio OTHOCUTEbHO U300paXkeHUs
Ha TE€OJIOTMYECKMX KapTaX CKJIAa4yaToro 3ajieraHusl Mopoj MOXHO MO-
JIy4UTh, €CITU BEPHYThCS K paslie-
JIy, TOCBSIIIEHHOMY OTUCAaHUIO
CKJIaJOK.

IMpoekuuu cmectutenen pas-
PBIBHBIX HapYLIEHU M300paXxaroT-
Csl Ha KapTaxX TOJCTBIMU YEPHBIMU
nuHusmu. Ecnu cMmectutenu Kpy-
Thle — B3TU JIMHUU TIPSIMOJIMHE -
HbI, BHE 3aBUCUMOCTU OT pacuiie-
HeHHocTH penbeda. Eciu xe cme-
CTUTEIW TIOJIoTHUEe, a pebed Mec-
THOCTU KOHTPACTHBIA — JIMHUU
pPa3pbIBOB Ha KapTax W3TUOAOTCS
B COOTBETCTBUU C Meperundamu pe-
abeda. Takyw CcUTyalUIO JErko
MPOMOJEIUPOBATh C TOMOIIbBIO
Puc. 4.7. Tlpumep ckiaayaroro 3aje- TMPOeKUMU Ha TMJIOCKOCTh CTOJa

TaHWS CJIOEB. BEPTUKAJIBHOTO U TMTOJIOTO HAKJIOH-

Bokpyr monoc mopom mo3mHEKeMOpHii- HOTO pa3pe3a MOIYKPYIJIoro 6aTo-

CKOIro M IO3JHCOpAOBHMKCKOI'O BO3pacCTa Ha X.T[e6a. B HepBOM C)Iy‘{ae pa3pe3
3C€pKaAJIbHO CUMMECTPUYHO pacIiojiararorcia o o
IIOJIOCHI ITOpOod CPEIHE- 1 paHHCOPAOBUK- CHpOCKTI/IpyeTCﬂ HpHMOH HHHHCI/I’

BO BTOPOM — MpPOEKIIUS paszpesa

CKOro BO3pacToB. PparMeHT reoornyec-
KOU KapThl, TIpeAcTaBIeHHON Ha puc. 4.5 OKAaXETCI HSOFHYTOﬁ.
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Puc. 4.8. IlonepeuHnie cOPOCH CUHKJIMHAIBHOMN (a) U aHTUKJIMHAILHOU (6)
CKJIAJIOK C TOPU3OHTATBHBIMU IIApHUPAMH:

A — monoxeHne GJI0KOB 10 cOpOCcoB (TIepeaHIe BEpXHIE YacTH OJIOKOB YIAIeHbI); b —
TIOJIOXEeHKE OJIOKOB TIOCTIe TIepeMEIlieHMI M IeHyalyy TIPUITOMHSTHIX KPbUTheB

B pesynbrare cMelieHUs KpbUILEB MO pa3phIBy U MOCISAYIOLIEH 3p0-
31U KOHTYpPBI CJIOEB, JIEXKAILMX [0 pa3HbIe CTOPOHBLI CMECTUTENIS, HE
coBManaroT Apyr ¢ ApyroM. Hanpumep, B cOpoce, mpoleaieM BKpecT
MPOCTUPAHUSI OCEBOIM MOBEPXHOCTA CUHKJIMHAIBHON CKIaAKU, B IO~
HSITOM KPBUIE PACCTOSIHUE MEXIY OJHOBO3PACTHLIMU CJIOSIMU Ha KPbI-
JIbSIX CKJIAIKW MEHBIIIE, YeM B orylieHHoM (puc. 4.8, a). B aHTuKIN-
HaJIbHOM CKJIamKe KapTuHa oopartHast (puc. 4.8, 6). I1py MOHOKIIMHAIb-
HOM 3aJIeTaHUU CJIOEB cOPOC, ITPOLIEAIINIA MO MPOCTUPAHUIO CIIOEB,
MOXeET IIPUMBECTH JMOO K yaBaWBaHUIO paspes3a (puc. 4.9, a) mibo K
BBIIAJCHUIO U3 pa3pesa yactu cnoeB (puc. 4.9, 6). M3yyas Ha Kapre
COOTHOLICHUS CJIOEB I10 pa3Hble CTOPOHBI CMECTUTEIISI, B HEKOTOPbIX
CJIydasix MOXKHO CYIUTb O HaIlpaBJIeHUM IiepeMelleHuli 0JOKOB 1 00
aMIumTye cMmelneHuii. OmHako pa3HooOpa3Hble KOMOMHALIMM 3ajiera-
HUS CJIOEB U CMECTUTEJIC Pa3phIBOB, a TAKKe pa3IMYHbIe Harpabie-
HUSI U aMIUIATYAbl CMEIICHUI IIPUBOIAT K Pa3sHOOOPA3HBLIM, YacTo

CJIOKHBIM, CTPYKTYPHLIM pPE3YyJibTaTaM.

a

Puc. 4.9. Copochl, uayiiye Mo MpoCTUPAHUI0O MOHOKJIMHATBHO 3aJIeTarolInuX
CJIOEB:
A — cragus 10 TiepeMellieHusl G/oKoB; b — cTamusl TIocyie TiepeMellieHusT GJI0KOB
W JIEHyIAIMKA TIPUTTOMHSTHIX KPBUTEB
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[MapaienbHble cTpaturpaUIecKre HECOIIACKs Ha TeOJTOTMYEeCKUX
KapTax pacro3HAIOTCS IO BBINMANCHUIO M3 HEMPEPLIBHOIO CTpaTHIpa-
(rueckoro paspes3a Kakoi-1100 4acTH BO3PACTHBIX IOApa3Ie/ICHUIA.
I1pu 3TOM KOHTYpBI Pa3HOBO3PACTHBIX CJIOEB, TAK XK€ KaK U MPOSKLIVS
MMOBEPXHOCTU HECOIVIaCHsI, pacliojlaralorcs Oojiee WIM MeHee mapai-
JIEJIbHO, HUIJE He IepeceKasich. IIpu ymoBoM crTpaturpaduueckoM
HECOIJIaCUM TPOEKLIMS TTOBEPXHOCTH HECOIVIACHSI IepeceKaeT IpaHM-
LIbI CJIOEB, MOICTWIIAMOILIMX €e, W UIET 0oJiee WM MEHee TapauIe/IbHO
CJIOSIM, JiexkaryM Bbiie. OObeMbI COIIACHO 3aJIETalOIIMX TIOPOJ, pac-
ToJIaraloLecss MexIay TPaHULAMKM YIJIOBBIX CTpaTUrpaMuecKuX He-
COIVIACUIA, HA3BIBAIOTCS CTPYKTYPHBIMU SIPyCaMU, WM CTPYKTYPHBIMU
STAKAMU.

Tenepb, ecam Mbl 0OpaTMMCSI K TeOJOrMYecKoil KapTe, M300pa-
>K€HHOI Ha puc. 4.5, Mbl YBUANM, YTO TEPPUTOPHsSI, Ha KOTOPYIO CO-
CTaBJIEeHA KapTa, UMeeT CJIOXHOE CTpOoeHMe. bosbliias 4acTh KapThl 3a-
HSITa CKJIaJKaMU, MpUYeM CKJIAIKU, B KOTOpPhIE CMSIThl IOPOIbI, pa3-
JIMYAIOTCSI OMHU OT IPYIUX 0 MOp(OJIOruu, pa3MepaM, OpUeHTUPOB-
Ke oceBbIX noBepxHocTel. 1o 3TM mokazatesisiM B Ipeaesax paccMar-
pYIBa€MOI0 JIMCTa MOXHO BBIIEIUTH TPU CUCTEMBI CKIIAIOK.

B cambIx apeBHMX moponax paiioHa, nopogax pugeicKoro Bo3pac-
Ta, pa3BUThl OTHOCUTEJIGHO MEJIKKE, TECHO CXKaTble JIMHEWHbIE CKIIaj-
KU C CyOMepUIOHATbHBIM IPOCTUPAHNEM OCEBBIX ITIOBEPXHOCTE. YIIbI
NageHMsI TIOPOd Ha KPBUIbSIX CKIIANOK MMeEOT mopsimok 75°. Ilopodbl
3TOr0 BO3PACTa BBIXOAST Ha MOBEPXHOCTb B SIIPE JIMHEWHOM aHTU-
KmHambHOM ckianky ¢ C3—HOB npocTtrpaHreM OCeBOM ITOBEPXHOC-
TU. B npenenax KapThl B TaK1e CKIAIKKU CMSIThI IIOPOIbI KEeMOPUIICKOTO
Y OPIOBUKCKOIO BO3pacToB. B oTinuue OT CKIaIoK, pa3BUThIX B IIOPO-
Jax pudes, 3TU CKIAAKKW ropa3go 0ojiee KpyIHbIe II0 pa3Mepam U
HMMEIOT JIPYTYIO MPOCTPAHCTBEHHYIO OpUEHTUPOBKY. Kpome Toro, oHu
0osiee OTKPBIThIE: MOPOAbI HA MX KPBUIbSIX MMEIOT YIVIbl MadeHMS I10-
psanka 45 — 50°. Mexay nopomamuy pudess 1 KeMOpusl IpOXOAUT Ipa-
HULIA YIJIOBOI'O HECOIJIaCKsI.

B HizkHeM J1eBoM yIly KapThl HaOMIOOAeTCsl ellle OAVH TUIl CKJIa-
JIOK, B KOTOpPbIE CMSTHI IOPOABI JEBOHCKOIO, KAMEHHOYIOJIbHOIO U
MEePMCKOI'0 BO3pacTOB. DTU CKJIAOKU MYJIbI00OOpa3HbIE, C ITOJIOIUM
nopsiaka 10—15° HakIoHOM KpbLibeB. PparMeHThI KphLIa TAKOM CKIIa-
K1 HaOIIONAIOTCS M B BepXHEM IIpaBOM YIIy KapThl. llernmouyku Myiba
HMIMEIOT IIPUOIM3UTENIBHO TY XK€ OPUEHTUPOBKY, YTO U OCEBbIe MOBEP-
XHOCTH CKJIaAOK KeMOpUIICKO-OpIOBUKCKMX ITopod. Mexy rmopomamu
OpIOBMKA U JEBOHA TAKXXE OTMEYAeTCsl MOBEPXHOCTh YIJIOBOIO HECOI-
JIacusl.

Haxkonel, B mpaBoM BepXHEM YIUIy KapThl PAcIOIAraroTcsl TOpy-
30HTAJILHO 3aJIeTalolle IMOPOIbl HeoreHa. ['paHuIia MOMOIIBHI 3TUX
MopoJ, MapajuiejibHa ropu3oHTaan. [lopombl HEOreHOBOro BO3pacTa
MePEKPhIBAIOT ITOPOABI KAMEHHOYTOJIBHOTO M ICBOHCKOTO BO3PACTOB C
PE3KKMM YITIOBBIM HECOIVIACHEM.
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Takum o6pa3om, B CTPOCHUM TEPPUTOPUU, NU300pakeHHOM Ha Kap-
T€, BBIICJISIIOTCS YEThIpe CTPYKTYPHBIX 3Taxa: puGelCcCKUii, HUXHeIa-
Jieo30UCcKUil (KeMOpPUii, OpJOBUK), CPETHE-, BEPXHETTAJIEO30MUCKU Y (J1e-
BOH — MepMb) U KaliHO30McKUIi (HeoreH). Mexmy mopomaMu 3TUX
9TaXel OTMeYaroTCsl MePEePhIBbl B OCAAKOHAKOMJIEHUN U YIJIOBbIE HE-
coryiacusl.

IToMuMO ocaloYHBIX MOPOJ, B CTPOCHUM paiioHa MPUHUMAIOT yya-
CTHE WHTPY3UBHbIE 0O0pa30BaHUsI KUCIOTO COCTaBa — TPAHUTHI MTPOTE-
PO30ICKOro 1 NMO3IHEOPJAOBUKCKOTO BO3pacToB. [1poTrepo3oiickuii Bo3-
pacT TpaHUTOB yCTaHABJIMBAETCS MOTOMY, YTO OHU MPOPBIBAIOT MOPO-
IIbl pUGecKOoro CTpyKTYpHOTO 3Taxa, HO MEepeKphbIBAIOTCS MOpoJaMu
KkemOpusi. Buaumo, 3Tu rpaHUTH BHEAPWIUCH B KOoHIle pudes. Ilo-
3[MHEOPAOBUKCKUI BO3PACT TPAaHUTOB KPYMHOTO WHTPY3UBHOIO Teja
YCTAHABJIMUBAETCS YCIOBHO. DTU TPAHUTHI MPOPHIBAIOT MOPOIbI KEMO-
pusl, HUXXHETO U cpefaHero opaorka. CineaoBaTeibHO, BpeMs UX BHE-
JIIpeHust o KpaliHell Mepe nmocTcpeaHeopaoBuKckoe. C apyroit cTopo-
HbI, Ha KapTe OTMeYaloTcs ABa pa3pbiBHbIX HapylieHuss CB—H03 npo-
CTUpPAHUS. DTU Pa3pbIBbI CEKYT MOPOIbl HUXKHEMATE030MCKOTO CTPYK-
TYPHOTO 3TaXa W MEPeKPhIBAIOTCS MOPOAAMU CJIEAYIOIIEr0 CTPYKTYp-
HOTO 3Taxa, CJelI0BaTeIbHO, OHU 00Pa30BaIUCh 0 CPEIHEIEBOHCKO-
ro BpeMEHU: BUAMMO, B Hauaje paHHero nesoHa. Ho onuH u3 atmx
pa3pbIBOB cevyeT U UHTPY3uu. CienoBaTeNbHO, BEPOSITHOE BPeMSI BHE-
NIPEHUS] UHTPY3WBHBIX MOPOA — MO3IHUN OPIOBUK.

ITo cooTHONIEHUIO BBIXOJOB MOPOJ HAa KPBUIbSIX Pa3pbIBOB MOXHO
YTBEPXJaTh, UYTO MepeMelleHUs1 OJOKOB IO pa3pbiBaM OCYIIECTBIISI-
JINCh B BEPTUKAJbHOM HAIPaBJIEHUU, T.€. Pa3phIBbI SIBISIIOTCS COPOCO-
B30pocaMu. CeBepo-BOCTOYHOE KPBLIO pa3pbiBa, PacMOIOXEHHOTO B
BEPXHEM JIEBOM YIJIy KapThl, MPUITOJHSITO OTHOCUTEIbHO IOTO-3amaji-
HOTO, TaK KaK B 3TOM KPbLUI€ B SIIPE aHTUKJIWHAJIbHOU CKIIaNKU OOHa-
XaroTcs mopobl 6ojee ApeBHero Bo3pacta. CiaeaoBaresibHO, 3€Ch MbI
nMeeM Jiesio ¢ boliee ITy0OKUM 3pO3UOHHBIM cpe3oMm (puc. 4.10, a). Tlo
pa3pbIBy, PaclOOXEHHOMY B MPAaBOM HUXXHEM YIIIy KapTbhl, OTHOCHU-
TEJIbHO MPUIOJHSTHIM SIBJISIETCSI IOrO-BOCTOYHOE KPBLIO, TaK KakK B

Puc. 4.10. brok-auriarpaMMbl pa3pbIBHBIX HAPYIIIEHUIA, N300paKEHHBIX Ha Te0-
JIOTMYECKOM Kapte (cM. puc. 4.5)
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3TOM Kpble, B siApe aHTUKJIMHAIM, BBIXOJ MOPOI PaHHEOPIOBUKCKOTO
BO3pacTa Inmpe, 4eM B ceBepo-3amagHoMm (puc. 4.10, 6). B obmem, B
npenenax Bcei KapThl LIEHTPaJIbHbINA 070K OMyIleH MO pa3pbiBaM OTHO-
CUTEJIbHO CEBEPO-3aMaHOro U I0ro-BoCTOYHOro 0JI0KoB. Kak yxe oTMme-
yajoch paHee, Takasl pa3pblBHasl CTPYKTypa Ha3bIBaeTCsl TpabeHOM.

4.5. MNocTtpoeHne paspes30B No reosIOrM4eCKMM Kaptam

l'eonornyeckue KapThl COMPOBOXIAIOTCS OMAHWUM WIM HECKOJIbKU-
MM T€OJIOTMYECKUMMU pa3pe3aMM, MOKa3bIBAIOIIMMU CTPOEHHUE 3eMHOM
KODPBI B BEpTUKAJIBHOM ceueHUU. Pa3pesbl CTposITCS Mo omnpeaeaeHHbIM
JIMHUSIM, HaIpaBJeHUs KOTOPBIX BHIOMpAIOTCS Tak, YTOObI Ha paspe-
3aX BO3MOXHO 0oJiee TTOJTHO ObLJIO 0XapaKTepM30BaHO CTPOEHUE paiio-
Ha. OGBIYHO pa3pe3bl CTPOSAT BKPECT MPOCTHPAHUS OCHOBHBIX T'€OJIOTH-
YeCKUX CTPYKTYP.

TexHrKa MOCTPOEHUSI Pa3pe30B BHIMJISIAUT CIAEIYIOIIUM 00pa3oM:

1. BeiObupaeTrcss HampaBieHUE pa3pe3a U Ha TeoJJOrMYeckoi KapTe
IIPOBOINTCS COOTBETCTBYIOMIAS TWHUS. JIMHUSA MOXET OBITh IIPSIMOIA,
nepecekaloleil Bech JUCT, HO TIPU CJIOXHOM CTPOEHUHU pailoHa, Kor-
Jla HEBO3MOXHO MPOBECTU MPSIMYIO JUHUIO BKPECT MPOCTUPAHUS BCEX
CTPYKTYp, JOOIYyCKaeTcs TMOCTPOEHUE pa3pe3oB IO JOMaHOU JUHUU.
VY KOHILIOB TMHUU (M B MEcCTax Meperu0oB) Ha KapTe cTaBiTcs LHUGpo-
Beie (1 — 1, 1—2— 3) umu O6ykBenHsle (A—b, A—b — B) obo3Haue-
HuUsi. MepuaroHadbHble U OTKJIOHEHHBIE K BOCTOKY OT MEpUAMAHA JIU-
HUM pa3pe3oB pacrojaralorcsl Tak, YToObl cjieBa ObUT IOT, a OCTallb-
Hble pacroyiaraloTcsl Tak, YTOObI cjieBa ObL1 3armaf.

2. Ompenensiercss maciuTad paspes3a. B mogapistionieM OONBITMHCTBE
cllyyaeB BEPTUKaJIbHbIA U TOPU3OHTAIbHBIM MaclITabbl pa3pe3oB I0J-
SKHBI COOTBETCTBOBATh MAcINTaby KapThl. YBeIWUeHHUE BEPTUKATHLHOTO
Maciuraba (10 20 pa3) gomyckaeTcsl TOJbKO JAJisi pailoHOB C TOJOTUM
MOHOKJIMHAJIbHBIM U TOPU3OHTAJIbHBIM 3aJIeTaHUSIMU CJIOeB. DTO Nena-
eTCsl JJISl TOro, YyToObl Ha pa3pe3e MOXHO ObLIO MoKa3aTh CJIOM Majou
MOITHOCTH.

3. Tlo BbIOpaHHOU JMHUM CTPOUTCS ToIorpacdudeckuit mpodub
(mpodunb penneda). [podusb y KOHLIOB TMHUM OTPAaHUYMUBAETCS Mac-
MTAOHBIMHA JTUHENKAMHU, ¥ KOTOPHIX MUIIYTCS OTMETKH BHICOT B MET-
pax, a Haj JuHelKaMy MUIIyTcs UM@pPoBble UM OYKBEHHbIE 0003HA-
YeHUsI pa3pe3a U OyKBeHHBIE 0003HAUYEHMUST €T0 OPUEHTUPOBKY Ha KapTe
(F10O—C, I0O3—CB u 1. 11.). Yepes HyJeBble OTMETKU Ha JIMHEHKaX Mpo-
BOJUTCS JIMHUS YPOBHSI MOPSI (32 MCKITIIOUEHUEM BBICOKOTOPHBIX paiio-
HOB), U OT Hee IO BEPTUKAIN B BRIOPAaHHOM MacIlTabe CTaBsATCS TOY-
KM B MeCTax IepeceueHus JMHUel pa3pe3a TOpu3oHTalell ¢ COOTBET-
CTByIOIIMMU oTMeTKaMu (puc. 4.11, a).

4. Touku coennHSIOTCS TIJIaBHOM JIMHUeEH, oToOpaxatoleit mpodhuib
penbeda. Ha 3Ty TMHUIO TTepeHOCAT TpaHUIIbl CIOEB ¢ 0003HAUEHUEM
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WHIEKCAaMU COOTBETCTBYIOIIETO BO3pacTa MOPON, JUHUU Pa3pbiBOB,
TPaHUIBl UHTPY3UBHBIX TE1 U T.M., U HAUMHAIOT MTOCTPOCHUE pa3pe3a
(puc. 4.11,0).

5. I[MocTpoeHune reosiornueckoro paspesa, T.€. HAHECEHUE Ha TOMOT-
paduyeckuii TpoduUsb TEOJOTUYECKUX MAHHBIX, 3aKIIIOYAETCS B CO-
eIMHEHU U JIMHUSAMU Pa3pO3HEHHbBIX BBIXOJOB Ha MTOBEPXHOCTh CJIOEB C
YUETOM XapakTepa WX 3ajeraHusi. Eciu umeroTcst JaHHbIe 00 3jieMeHTax
3ajJleraHusl CJIOEB W WX MOIIHOCTH, Pa3pe3 CTPOUTCS C YYETOM ITUX
JIaHHBIX.

6. Ilpu mocTpoeHUM pa3pe3a HEOOXOMMMO IOCTOSIHHO CIICAWTh 3a
cTpaTurpauyeckoil MOCAeq0BaTeIbHOCTHIO CIOEB, HU B KOEM Cyvyae
He nmomyckasi ee HapyumeHusi. [Ipy ckiamyaToMm 3ajeraHuy Mopoj MOCT-
poeHUuEe pa3pe3oB MPOIIE BCErO HAYMHATh C OTPUCOBKHU SIAEP CUHKIIU-
HaJbHBIX CKJIAIOK, MPOCJIEXKUBAsSI OT HUX B CTOPOHBI U Ha TIIyOUHY BCE
Oosee npeBHUe ciaou (cM. puc. 4.11, 6). T'myduHa, Ha KOTOPYIO CTPOSITCS
pa3pesbl, ONpenesieTcs, ¢ OAHOW CTOPOHBI, TTYOUHOW 3PO3UOHHOTO
Bpe3a, a C APYrol — CTENEHBbI0 HAAEXHOCTU, C KOTOPOM MOXHO WMH-
TepNpPETUPOBATh MTOBEPXHOCTHBIE CTPYKTYPHBIE MaHHbIE Ha TIyOUHY.

7. Kaxablii cjoit Ha pa3pese 3aKpallliBaeTcsl WX 3allTPUXOBbIBACT-
cs TaK Xe, KaK Ha reojiornyeckoit kapre. Ha kaxxaoM u3oaupoBaHHOM
BBIXOJIE CJIOSI CTABUTCSI BO3pAacTHOW WHiAeKc. Eciau mHAeKc He ymela-
€TCSl Ha CJIOE, €r0 BBIHOCSAT B CTOPOHY WU BBepX (cM. puc. 4.11, ).

8. Pazpesbl, COMPOBOXIAMOIIME Fe0JJOTMUECKYI0 KapTy, MOMeIlaoT-
cs non Hell. Eciu reojoruyeckue paspesbl AeIaloTcsl Ha OTAETbHOM
JIUCTE, OHU COOTBETCTBYIOIIUM 00pa3oM OMOPMIISIIOTCS W JJIST HUX
00s13aTeIbHO TTPUBOJUTCS JIETEHAA.
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