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B BOAY H 3apaskaer ee. MopcKue OpraHNsMEH, TOTAJAONIE B JaryHy,
0c00eHHO Te, KOTOpHE UPOHMKAKT Hike ypoBua FEF, uwaunnaor
rubHyTh B eme O66npmux xommdecTBaxX. Uem OGoneme rubmer opra-
HU3MOB, Tem OOJBIle BO3HUKAET BONOPOAHHX COCWHEHWI, B TOM
qUCle YTAEBOXOPOAOB II CepoBomopoma. JlaryHa mocTeneHHO CTaHO-
BHTCS JOBYIIKOH [NIA OPramusMOB MODH. '

Jlaryanse ocagku Bce Ooiapmnie 00OramaTcd YIIeBOJOPOLAMI.
YriaeBOogopoOmH, KAK MpaBUIO, BIOCIENCTBAH MUTPHpPYIOT (mepeme-
maioTca) B MecTa, Oolee GATONPHATHEE AJSA MX CKOIUIGHHMA M COXpa-
Hegnda. TakuM myTeM, mO-BUEUMOMY, MOKeT oOpasoBatbca wuHedTh
H ee CKOILICHHS.

ITpumepoM coBpeMeHHmOH JATYHE! ONHCAHHOTO THIA MOMKET CIYy-
#xuth Yepnoe mope. Ono coegmasierca ¢ MpamopueM 11 CpefuseMHEIM
Mopsinu depes Jlapmameabckmit DpoONHMEB, B IpefenaX KOTOPOTO, Nphi-
Mepuo Ha raybume 200 m, pacmososxeHn mopBoxusii 6apbep. B Uep-
HOM MOpe ¢ rayOumsl oxosmo 200 x BOJa 3apakeHa CepOBOLOPOIOM.

3Heck BKpaTue paccMOTpeH OXuH u3 OyTeil oOpasoBaHuA yrie-
BofoponoB. Ouu MOTYT BO3BHHKATH B BeMHOH KOpe W IPYTUMHA Iy-
M. Hduaa o0pazoBanus 3HAYNTENBHHIX CKOINIEHWI YIVIeBOXODOHXOB,
a oTcrofa HeTAHEX I FA30BLIX MECTOPOKIEHMI, HeOOXOANMO, ITOOL
BOBHHKIINE YIJeBOZOPOALI, IIepeMeIasAch Cpefu TOPIHX NOpOJ,
CKOIIIANNCh B 3HAYNTEJLHEIX KOJUTIECTBAX B OJArONpPHATHHIX [
9TOTO MeCTax.

Urobs rpaMOTHO 3aHEMATHCA MTOWCKAMYM HePTAHKX ¥ TA30BHIX
MeCTOpOKAeHNi, HeOOXOMAMO 3HATH MecTa, e B HPONJIOM MOTJa
TIPONCXOJUTh MACCOBasl rubelb OPraHU3MOB. TaKHAMII MECTAMU MOTJIH
OBITH HmaryHn, NORo0HLIe OMMCAHHOM, Wamle BCEro BCTPEYAIOIIHECS
B YCJOBHAX CIOKHON rombpurypanun Geperosorn aumunm mopsA. Taxum
00pasoM, [ MONCKOB MecT 06pa30BaHus YIIEeBOTOPOJOB MEL KOJKHLI
YCTaHABJINBATh XapakTep OepeToBHX JHHWIT MOpS B IIPOINNEIe T'e0JI0-
THYECKIle BIIOXY.

IIpn mouckax HeQTAHHX M TA30BEHIX MECTOPOMKACHME HAJO MMETh
B BHUIY, 9TO TIPOMHILICHHBIE CKOIUeHus HedTH u rasa GopMuUpyRTCA
qaime He TaM, I'Ie BOSHMKAIOT YIVIEBOLOPOMHI, a TaM, Ifie OHH B HpO-
Tmecce MUTpanWy BCTpeIaT OIarompuATHLIE OIS CKONJEHHA JO-
BYIIKH. v :

OzpEako He BO BCeX JIaryHaX MOMKeT IPOTEKAaTh mpomecc o6paso-
BaHnA yIIeBofopomos. B marymax, pacmomoskeHunX B 06;1aCTAX pesKo
BEHIPaKEHHOTO KOHTMHEHTAJIBHOTO KIMMATA, B KOTOpHe HE BIANAIOT
PeKHm, mpollecc HjeT B HHOM HAUpaBjieHWM. B 3THX JaryHax BORa
IOCTeNeHHO NCOapAercsa. ¥ POBeHE BOAL B HUX BCEra HIDKe YPOBHA
BOJABL B MOpe, OTHero NPOUCXOAHT NOCTOSHHOE TEUeHHe BOIH H3
Mopsa B JaryHy. OT yCHIEHHOrO WCIapeHus B JaryHe IIOCTENEeHHO
MOBHINAETCST KOHIeHTpamus coxeii. Bolee comenas poma, Kak Gomee
TAMeIasA, COCPeROTOUBACTCA B HIDKHUX cnoAX Haryasl. OHa HE MOKeT
YXOAMTL 06paTHO B MOpe, TAK KaK 9TOMY MEIaeT HOJBOXHKIL Gapbep.
[Ipr mepeHacHImeHWY BOJNH KAKNMA-THGO CONAMH HAUNETCH BHIIA-
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meHme DTUX cojell Ha 7HO JAaryHH ¥ HAKOIJEHHE TaM XIUMHIeCKHX
ocankos (KaMeHHAas COJNDL, AHCHAPUT, IHMIC ¥ AP.).

I pnMepoM cOBpeMeRHO TaTyHb MO0GHOTO THIIA MOJKET cnymmb
samuB Hacouiickoro Mmops Hapa-Boras-T'ox.

Taxum 00pasoM, TpW OJHMX KINMATHYECKHX YCAOBHAX B Jary-
HAX MOTyT 06pasoBHBATBECA YIIEBOXODPORH, IIPH APYTHUX — XHMHA-
qeCKue OCAfKY. '

Onucanusle DpHMEPH CBUAETEIHCTBYIOT O UPAKTHICCKOM BsHAYe-
HEH TpoOJeMH YCTaHOBIeHHSA (UBUKO-TeOoTpadUIecKUX YCIOBHi,
CYMECTBOBABIINX HA PAa3IHIHEIX YYACTHAX [OBEPXHOCTH 3eMIH
B Oblinie TEOJOTHIECKHE B3IOXIL.

WeraounTepHOe BHAUEHHe TWOJYIHMJIa TeOJOTHA B DPAKTHKE IIO-
WCKOB, DPA3Be[OK WM YKCIIyaTalnH HeQTAHHX ¥ Ias0BHX MECTOPOIK-
meHmi, a TawKe MeCTOPOKIEHUH [PYr#MX IOJNE3HHX WCKOUAEMHX.
IloasToMy BO3HEK pAA CHeUMANbLHHX HayK (reosorma HePTAHHX X
rasoBBIX, YTOJBHHX, PYEZHHIX, TOPPAHKEX MECTOPOKIEHNH, Te0JOTUA
HEPYAHMX TOJIEBHHX HMCKOIAEMHX). "

Ninporoe sumawenme mpuobpera TE AP OT €0 I OT ¥ A, H3YIAN0-
masg OPONCXOKJEHNE ¥ PERUM I0f3eMHEX BOE. lcrmwodnrenbHo
0ONBIMOe TEOpeTHYeCKOe ¥ IIPAKTHIECKOE SHAYGHN® WMMEeeT T e O-
XU MHA, KOTOpad H3ydYaeT HCTOPUI pAsBUTHA U IpeBparieHu
XAMHUYECKUX BJIEMEHTOB B 3eMHON KOpe M HeApax 3eMim, a TaKmKe
WX IOBeJeHNE IPY PA3IHYHKX TEePMONUHAMHYECKAX B (UIUKO-XHMHU-
YeCKUX OPUPONHEIX YCJIOBHAX.

Ouenr BajkKHO OTMETHTD I'POMAJIHOE BOCIHTATEIHHOE 3HAUCHWE
reoJIOrmH. JTa HAYKa crocobcTByeT BeipaboTKe €aMOro mporpec-
CHBHOTO  [MaleKTHKO-MATePUANUCTIIECKOTO MHPOBO33pEHHI.

METO/[Ibl H3YJEHHA B TEOJOTHMH

Meropsi wcclenoBanus, DpEMeHSeMBle B TEOJOTUM, DPE3KO OTIH-
9alTCA OT MeTOJ0B, KOTOpHE HWCHOJBL3YITCSA, HAOpHMED, B ¢uamke,
X¥IMWH, 300JIOTHHM, OOTamWMKe H JPYTWX HAyKaX.

B o6nact; oTHX Hayk mouTH Ja1000il HAyYALII BLIBOJ WA OTKDHI-
THH 3aKOH YyUYeHHIe MOTYT HpOBepATH Ha ONLITEe (DPKCHepUMEHTe).
dtoro B GOIBIINHCTBE CITy9aeB He MOTYT CHAENaTh re0JOTH,

B reosormu mOCTAHOBKA HKCHEPVMEHTOB BECHMA 3aTPYNHUTENbHHA.
OO6®BsicHSAETCA 3TO TeM, 9TO BCe Te0JIOTHYeCKHe HPOMECCH [T OINy-
THMBE PE3YIHTATH JUIEL MOCIe NJINTeIHbHOTO BPEeMEHH, M3MEpsAeMOTO
mo MmeHbmmeil mepe Thicsigamu JeT. CTaBHTH ONEITH, HPH KOTOPHX
daKTOp UpPOJOMKATENHHOCTH BpeMeHN Omux Obf BHepIKaH, HOYTH
HEBO3MOKHO.

Onmako yueHHie BCe jKe CTaBAT OKCIEPMMEHTH B 00IacTu Teo-
normm, B0 o6meM WX eme dUpe3BHIUAiiHO Madr.

V3pecTHHl ODHTH 10 DONYIeHWI0 MUHEPANOB, TOPHEIX TOPOS,
ONBITH IO BOCIPOM3BENEHNIO PABTHIHEX TEKTOHMIECKUX fopm (CKia-
1oK, c¢Gpocos, HAABMIOB K T. A.). OfHAKO Bee ORM KAcalTCsA He3Ha-
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YUTeNBbHON MoaM MpobJeM i BONPOCOB, KOTOPHIMH 3aHMMAETCS Ieo-
JOTHsA. JTHM TEOJOTHA PE3KO OTIMYaercs OT OONBNIMACTBA APYTHX
€CTeCTBEHHHEX M (U3UKO-MaTeMaTHYeCKUX HAYK.

T'eonorm TmaTenbHO M3y4YalOT COBpEMEHHHE TEONOTHYECKHE MPO-
HeccH, HAIpHMep /[eATelbHOCTH AaTMOCPEPHHX areHTOB, TEKYyYdX
HOBEPXHOCTHBIX U IOI3MHHEX BOJ, JIGTHUKOB, 03ep, Oosxor, Mopei,
HpOIlecCH BYIKAHN3MA, 3eMIETPACCHHS, BepTHKAIbHHE Koidebareanb-
HBie JIBIGKEHHA 36MHOH Kopm. 3arem, HAOMoIad W aHAIH3UDPYSH
(GaKTH, OHI YCTAHABIHBAIOT 3aKOHOMEPHOCTH, KOTOPHM HOTIMHAIOTCH
Te HIH [pPYrue reoJOrWYecKue MOPOHECCH, M HEPeHOCHT 9TH 33KO-
HOMEPHOCTH HA MUHYBNIAE TCONOTHYECKHE SIOXH.

Taxoii MeTon WCCIeOBaHMA HA3HBAaeTcA A KTYAJAMCTU Y e-
¢ kM. B mpoumom, ocobenmo mo Bemmxoit Oxrabpbckoil comuma-
JMCTHYIECKOH PEeBOJIONUI, AKTYAJNNCTUICCKUN METO] B re0JoTHH OBLI
B 3HAYMTENBHOM Mepe MEeXaHNCTUIECKUM.

SaKOHOMEPHOCTH, YCTAHOBIEHHBIE [JI COBDEMEHHOII 3mOXH, Teo-
JIOTH MeXaHWYEeCKH IePeHOCHIN Ha NMpOILIbe Fe0JOTHIeCKHEe BpEeMeHa,
T. e. IUIM OT HACTOAINETO K HPOUIIOMY.

CoBceM WHO# XapaKTep BTOT MeTO[| B NPHMEHEHHH K re0JIOTHH
DONYyYHI B COBercKoe BpemA. OH HCIONB3YeTCS IO YIJIOM 3peHusd
AHAIEKTHIECKOTO MaTepHalN3Ma, pacCMAaTPUBAKOMEr0 Bee sABJICHEA
¥ BaKOHOMEPHOCTH, KOTOPHM OHH NONYMHAKTCHA, B DPA3BUTHH,
IBUKEHWH, M3MEHEHNMM, B3aMMOCBS3M, B3aHMOOGYCIOBIEHHOCTH.

Hymuo mMeTs B BHAY, 970 3aKOHOMEPHOCTH B TeX HIH APYTHX
TEOJOIMICCKHUX TPOIECCaX, COPABENJINBLHE JIJIA COBDPEMEeHHOMH' BIIOXH,
ABIAIOTCA Pe3ylNbTaTOM H3MEHEHWS 3aKOHOMepPHOCTeH IMOmOOHEX mpo-
I[eCCOB B NPONIIbE BpeMeHA. JTH 3aKOHOMEDHOCTH, CIpaBeIUBEIE
IJA HACTOSAMEr0 BPEMEHH, MOTIHN He CyIecTBOBaTh B Onlisle DHOXH,
KOTZIa paccMaTpHBaeMbie Te0IOTHYeCKue TPONeccH HpOTeKalZd B Apy-
roit 00cTaHOBKE.

Paccmotpum caepmyroomuit mpumep. JHomyeTmm, 9TO MH m3ydaeM
JeATeNbHOCTh COBPEMEHHHX peK Ha Jemie u mopcunTaxu obmiee
KOJIMYECTBO OCAJ[KOB, KOTOPEE IIPUHOCATCA PEKAMH B MOPS M OKeaHHI
B TedeHne onmoro ropa. Cunrag HONYYEHHYIO BEJIWINHY TONOBOLO
IPUHOCA OCANKOB CIPAaBENIUBON M JiAA NPOIIILX Te0JOrHIecKHX
9II0X, Mbl COBEPIIMM KPYUHYI OmubKy, TaX KAK BeJIWIMHA IIpHHE- -
CEeHHEIX OCAJIKOB, CHpPaBeJIUBAs [JA COBPEMEHHOH 3SD0XM, HEBepHa
ANA WPOHLIHX 300X. Begh KOMMUECTBO CHOCHMMHIX peKaMu B Mope
OCafIKOB 3aBHCHUT OT MHOTHX (PAKTOPOB (BHCOTH TOPHHIX COOPYHeHu,
CKOPOCTH BpameHud 3eMi BOKPYT 3€MHOHM OCH, BEJHYHHH 3eMHOIO
paguyca, BeIWUYMHBI UEeHTpoOe;xuoil cumb, OT HKAMMaTa w np.). Bee
9T AKTODH € TeUeHWeM BpeMeHM MeHswTci. B cBA3m ¢ dTHM Me-
HAJOCEH K OyJgeT MEHATHCA TrOJ0BOE KOIMIECTBO OCAKOB, MPUHOCHMEIX
pexaMu B MOpPA H OKEAHH.

Tlomo6HEIX HpUMEPOB MOMKHO NPHUBECTH OYeHb MHOTO.

3aKOHOMEPHOCTH Te0JIOTHUeCKHX NpOLECCOB, CIpaBelJuBHe /A
COBpPEeMEHHOH 3MOXM, MOMHO H HYKHO IEPeHOCUTh Ha IPOILIHE



Memodun  usyuenusn é 2p0802UU 17

3M0XH, HO ¢ NOUpABKaM#, YYATHBAIMEMU H3MEHAIOMYIOCA BO Bpe-
MEeHH BHEIIHIOK O00CTAaHOBKY.

Iocrynaa momoGuriM 06pa3oM, COBETCKHUE TeOJOTM MMPOKO HOJb-
3YIOTCA METONOM JIMaJeKTHYeCKOT0 MAaTepHajm3Ma, ABJIAONIAMCA
eIMHCTBEHHO TPABMWIHLHHEM B Hanbosee cOBepIIEHHHLIM METOJOM HCCie-
ROBaHHUA A BeeX obnacteil 3HammA. ITOT METOJ, HOJyd9aeT B reojo-
rum Bee Gonbmee W Gonbmee mpmMmenenue. 1IpaBHIBHOCTE ero HOJ-
TBeP;KIaeTCsA HPAKTHKON TOHMCKOB M pa3BeJOK MOJE3HHX HCKOIae-
MEX.

B reomormueckux ssieHHAX MOKHO HabmwoaaTh 6opnby cma aByx
KaTeropuit — CMJ BHyTpeHHed ¥ BHemHe# gmEaMuku. CHIH BHyTpeH-
Hefl [WHAMAKE OpPeNMYIMECTBEHHO CO34a0T HEPOBHOCTH B peibede
3eMHOM IOBEPXHOCTH: TOpHEE COOpY:keHdmsA W Boagwas. Vmum obyc-
JOBIEHH Topoo6pasoBaTelbHHE MPOLECCH, IPOABIEHES BYJIKAHAIMA
u 3semiuerpacennsa. Cuinm BHeWHeHd JAMAAMUKE TIaBEEM 0GpaszoMm
HEBENUPYIOT HePOBHOCTA B 3eMHOM peibefe, CO3TaBaeMHe CHIaMA
BHyTpeHHe# AmHamMuku. CmiamMu BHemIHeHA [AMHAMUKE OO0YCIOBICHH
HeATeJbHOCTE  aTMOCQEPHEIX  aTedTOB, TEeKyYAX HOBEPXHOCT-
HHX H TOJA36MHHX BOJ, JEJHAKOB, 03ep, MOpell, Oprasu3MOB
a T. A

lopenie coopyskeHwms, BO3HAKIINE B pe3yldbTaTeé HNEeHCTBUA CHI
BHYTpeHHEH [WHAMAKH, B TedeHWe JIJIUTEILHOT0 BPEMEHH IOBEp-
rajorcs JeHyfAanum (paspymleHHI0) IOJ AeliCTBHMeM CHJ BHEIIHeH Ku-
HaMHKH. B TeueHme 3TOTO BpeMEHW BHAJGUHH 3aNOXHAITCA OCaf-
kam®, OOpasyomuMucA HpPY paspymeEdX TOPHHX COODPYKeHHI.
B xomme kommos pexsed seMHOM IOBEePXHOCTH CTAHOBATCS Cria-
YHEHHHKIM.

B JUTATeNbHEe MEePHOJH NPeHMYIECTBeHHOTO NpOABISHAA CHI
BHEMIHEH ANHAMHKYA, OPOKOIKAIOMMUECT MeCATKH MWJJIWOHOB JeT
(mo 30—50 maH. net), B 3eMHEO KODe HAKAIIHEAIOTCA HAOpAKEeHUA
OT JleliCTBEA CUJI BHYTpeHHEH AHHAMAKA. JTO HAKONJICHIO Hanpse-
HU# CpaBHATENBHO GHCTPO pas3pA>KaeTCsA B ropoo6pasoBaHUM, HHTEH-
CUBHHX BYJIKAaHHYECKUX H3BEDHEHAAX W 3eMIOTPACEHUAX. llepmomsr
WHTEHCHBHOTO IPOABIEHWS CHJ BHYTPeHHeH JAWHAMUKE HpPOJOIMKAa-
orcsa Gomee KopoTkoe Bpemsa (1—3 mam. aer).

B pesyxbrate mpossieEuil cumi BHyTpeHHe# numEaMUERm Ha Semie
BOZHHKAKT HOBEE KDYIHEE HeDOBHOCTH: TOPHHE COOPY;KEOHMA M BIA-
apEEl. B panpmeiieM — BOSHHKIIHe TOpHEE COODY:KeHHS M-
TOIBHO DA3PYWMAITCHA, & BUAAMHE [IHTEIHHO BAMONHAKTCSI 0CAJ-
KaMH. :

JanTesbHNe 5M0XM BHPABEMBAHEA 36MHOTO peaseda mEOTAA
Ha3HBAIOT S5BOJIONMOHHKMY SNOXaM¥ PasBuTAA 3emian. CpaBHATEIHHO
KOPOTKEE BIOXH CO3fammA pe3knx Gopm penneda (rOpHHX COOpy:Ke-
HE# W BOAJWH) — DEBOJIONMOHHHIME BIOXAaMH.

Hampui#t MOMeET B mcTopmm Semam XapPaKTepHBYeTCa €OCTOA-
HHeM 6011e9 WA MEeHee yCTOHYMBOTO DABHOBECHS MeKAy CHIAME
BHYTpeHHEH U BHeUIHeH JIWHAMAKM.
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BPEMA B TEOJIOrun

IIpoGuema BpeMeHH B TeOJOTHHM B3aHNMaeT o0co0oe IONOKeHHE
HOTOMY, T0 OI[yTHMEIE Pe3yAbTATH DPa3HOOGPA3HEIX TIeONOTMYECKAX
OpOMEccoB TPOABIAIOTCA JHIUb MOCHe 0YeHb AJNTEIHHOTO BPEMEHH,
10 CPABHEHUIO C KOTOPHM NPONOUKATENBHOCTD JKUBHA JIOfell HAITOK-
HO Maja. B reonormm B OCHOBHOM HPHHATO OTHOCHTEIHHOE HCUHC-
jleHue BpeMeHH. B OCHOBe 3TOTO WCYHCICHHA JEKUT PasBUTHE M
m3MeHeHTe OPTaHHYECKOr0 MHpa Ha JeMie.

B pesynpraTe m3ydeHus HCKONAEMHX OCTATKOB JKUBOTHHX K
PACTETEAHHHX OPTaHMSMOB, BCTPEYAOMMXCA B OCAKOIHHIX TOPHHX
IOPOAax, ¥ COIOCTABIEHHA NOJNYYEHHHX HAHHHX C HOPAXKOM 3ale-
TaHAA 3THX DOPOJ B PA3NIMYHHX YyIAaCTHAX KOPH 36MHOTO IHapa ¢ yue-
TOM (usuKo-reorpaduIeckoil 00CTAHOBKHE HAKOIJIEHHA OCAJKOB, ¥3
KOTOPHX BOSHUKJIN OCAJOYHEE IOPOJH, IAJIEOHTONOTaM COBMECTHO
¢ Te0JOoramMu y[al0oCh YCTAHOBHTL XOJi 9BOJIOIVOHEOTO pPa3BUTUA
OPTaHWYeCKOro Mupa Ha 3emie (B MOpPSX, OKEaHAX M HA MATEPHKAX).
B macrosamee Bpems M3BECTHO, KaKWe JKUBOTHHE ¥ DPACTEHUA KN
Ha deMie pambille, Kakne I03/Ke, KAK IPOMCXOAWIO PA3BATHE Opra-
HI3MOB pa3NIWYHHX IPYION, KaKWe JKUBOTHHe M PACTeHWA FKIIU
Ha 3eMiIe OJHOBPEMEHHO, HO B Pa3iUYHHX (HIMKO-TeorpadHIecKux
YCIOBEAX (YCIOBHAX CyIIH, MOPSA, PA3NIHIHOrO KINMATAa, PasHOM
ITyOMHEL, TeMmepaTypH H COJEHOCTH BOXHOTO Gacceiima).

Brarogapsa upesBuuaitno Goxsmoil u Tpymoemkoi paGote, mpo-
JellaHHOI TeOJOTaMH N NAJEeOHTONOTAME BCEX CTpAaH MHpa, B KOTOpOH
KPYOHYI DPOJb CHIDANN NaJeOHTOJOTH M reojioru Hamieil Popunm,
YCTaHOBJeHA NOCIEROBATEILHOCTh B PASBATHU OPTAHMISCKOTO MUpPA
Ha 3emie M 00pasoBaHHNM DAa3NMYHKX TFOPHHX HOPOJ, IOCHEA0Ba-~
TENHHOCTh PABNMYHEX coOmTwil (ropooGpasoBammii m T. A.), KOTO-

PHIMM XapaKTepU3yerci Mpo-
Tabauya 1 wmmoe 3emaum.

Iloppasnenenns reonorHYecKOro BPEMeHH Bce Bpems dopmmupoBaHusA
3eMHOI KODH [{eIHTCA HA BPH,
EnuHEDa KOMINIEKCOB
Egnsnna FODHHIX TIODOT, 00PAZ0~ 9pH JeNATCA Ha IepHoOAH,
l‘eox]l&rg::g;&oro BABMAXCA 33 eJEHANY MepHOfHN — HA 9MOXH, BIO-
TeoJIOrN9eCKOr0 BpeMEHHA XH — Ha BeKa. '
B Teuenme =Bcero BpereHH
dgpa .. ... Ppynma ¢opMuUpOBaHAA 3eMHOH KOpH
Mepmop . . . Cucrema TPOUCXOIAIO o6pasosanue
moxa . . . . Ornen
Bex . . . .. fApye PABNMYHEIX ~ TOPHHIX — TOPOJ,
(radmn. 1).

B ocamkax, u13 KOTOPHX

BOOCHeAcTBUN 00pPazoBalNCh OCAJOYHBIE IIOPOMH, 3aXOPOHAIHUCH

OCTATKNM Ppa3iNYHHX OPraHU3MOB, JKMBIOAWX HA 3emie BO BpeMA
HAKOILIEHUSA OCAJKOB.

Kampana spa, mepmoy, 8moxa, BeK UMEIOT CBOM HAUMCHOBAHUA.

Tarue ke BayMeHOBaHAA JAHH U COOTBETCTBYIOMEH Ipynme, cucreme,
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orfeny n spycy. Hampumep, B mameosofickylo spy obpasoBazach
majieo3oiickas TPyNma TOPHHIX IIOPOX, B IOPCKUIl Iepuoj — 0pcKas
cucTeMa, B CPETHETPUACOBYI0 SIOXY — CPEJHETPHACOBHIH oT7aen,
B JKHBeTCKHHI BeK — JKHBeTCKHI ApyC TOPHHX NOpOJ.

B rabx. 2 npueemeHi! HAUMEHOBAHUA 3P, HePHONOB, 3MOX U COOT-
BeTCTBYIOIIUX IIM TPYIN, CHCTEM M OTHEIOB B HCTOPUIECKOI IHOCie-
JNOBATENLHOCTH, HAYMHAL OT ApeBHeHMuUX BpeMeH [0 HAWINX XHEH.
Taras CBOAHAS rabania HaspBaeTCA TeO0OXPOHOJIOT H T e-
¢ K0 ii. B meil ;xe yKasaubl UHEKCH, KOTOPHIMH IPHHATO 0603Ha-
9aTh TPYUIE, CHCTEeMH H OT[eldH HOPOR.

Ovuenp YacTo HAUMEHOBAHWUA 5P, I'PYII, TePIOf(0B, cucreMm ymo-
Tpe6mno'r B COKDAICHHOM Bilfle, 4 WMEHHO: apXeli, IpPOTepo3oi,
IMaje030i, Me3030i, Kailmozoii, KemOpmil, cuIyp, MHeBOH, IepMb,
TPUAC, 10Pa, MeJ, IAJeoreH, HEOTeH, AHTPOHNOTEH H COOTBETCTBEHHO
HIRHEALT reMmOpuil, cpemumil KemOpuil, BepxHWH KemOpmil, HIDKHIA
CHAYp U T. I.

Ho mocienmero BpeMeHil BHAENANH, a O4YeHb MHOTHE TeO0JIOTH
¥ B HACTOSIEEE BPEMs BHIMCAAIOT MEKKY MEJIOBHIM H 9eTBEPTHIHHIM
nepmomaMi Tpermunmiii mepuoj (cucremy). Iom HuM Hamo moHHMATH
[aleoTeHOBHIE H HeOreHoBml mepmoxnt (cmcrenmer). B Tex cayuasx,
KOrfla BHIIEAAIOT TpPeTUYHbI mnepmop (cmcremy), HaJeoTeH CUNTAIOT
HYKHETpeTHYnO 310X 01l (0T[en0M), HeOTeH — BepPXHETPeTHIHOII 510~
xofl (ormenom). B sTux cayuasx mameomeH, S0OLEH, OJIHMTOIEH, MIO-
IieH, IVINOIEH NepeXoJAT B PaspAN BeKOB W COOTBETCTBEHHO APYCOB.

B ycramoBuBIDeiics cpefm re0JOTOB BCEX CTPAH MUpA TPajfuIuK
BCe HAUMEHOBAHMUA JJIA EJIHHUI re0JOTHIeCKOTO BPEMEHN H COOTBET-
CTBEHHO KOMIJIEKCOB TOPHEIX IOPOJ, BOZHUKIIMX 3a 3TO BpeMH,
JaoTca X IepBomccienoBaTensamu. llociemsme jxe Ipi fadue Ham-
MEHOBAHIA MCXOAAT M3 pasHHX coobpakenuit. UacTo B 9THX HasBa-
HHAX mpeo6rafaioT HAUMEHOBAHHA Tex TreoTpaduUIecKuX IYHKTOB,
Tfle COOTBETCTBYIOUNIIE KOMIUIEKCH NOpPOJX BIEpBHE OHIN H3YYeHH.
Hanpumep, xemGpuiickas cucreMa Omsa BmepBile o0HapyskeHa ut
u3yuena B Yaaece. B pgpesmocTn Vaxnc HasmBaixca Cambria. Cu-
aypuiickas cucrema 0nlia HasBaHa B YeCTh IIEMEHH CHJIYPOB, peB-
Hux oburartemeil Yambca. JleBoHcKas cucrema IOJNYydIHIA CBOE Ha-
sBamue or rpadersa Jlesommup, rge oma Onila BIepBHEe H3yYeHa.

IIpofomsuTensHOCT ITEPEUNCISHHEIX BDP, HEPHUOROB, SIOX HEON-
HaKoBa (cM. Tabm. 2). Apxelickas spa NpOROIIKANACH JOABINEG, TeM
BCe HeTHIpe NOCHeRyWIHe JpH Bumecte B3ATHe. IIpomomxuresns-
HOCTH I pOTEpOBONcKOil aphl 00XbINE, YeM UPONOIKHATENBHOCTE II0-
cHegymUX TpeX 3P, NPONOJKUTENBHOCTh NAJAe030icKOMl Gomgbire,
yeM NOCJHELYIOIMAX IBYX 9p, Me3o3oiickasg spa Omia HaMHOrO mpo-
NOJKUTENbHEee KaiHO30iicKOI.

IIpomosKuTeIPHOCTh OTAGNBHHKX IIePHOIOB B IpefeliaXx 3p 1 OT-
delbHLIX DIOX B Ipefienax mepHoRoB Oria To:Ke pasHoil. B ocnosHOM
Gomee npeBnme n3 HUX Onan Gosee IPOMONKUTENBHBIME, YeM IO~
crenytomyie., OTHAKO MBBeCTHH II MCRJI0YEHMA, HAUPIMED KaMEHHO-

2%
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Tabauya 2
T'eoxpomonornueckas Tadumoma
IIpononu-
n rgggnm mnggé;%ﬁ dmoxu f1 OTHEINH! TEALHOCTE,
MJIH. JleT
Apxeit-
crasg A - - Bomee 1000
IIporepo-
soickag Pt - - 600—800

IManeozoit- | KembpuiicKuit (an)| HumuexemOpuitckas (mit)
craa Pz Cm Cpenurexembpuitckas (ui) Cm, 70—90
BepxmexemOpuiickas (uii)

Opposuxcrmii (ag)| Hmmneopaosareras (uit) O,
(o) CpepueopioBurckag  (uit) O, 70—80
BepxueoppoBukckag (mi) O,
Canypmitcknit (an) | Hmmrecunypuiickas (mii) S, 4045
S Bepxrecunypmitckas  (mii) S
Hesonckuir (ag)| HumHeneBoOHCKasA (uit) D, . ‘
D CpegHeqieBOHCKASA (ut) D, 45—30
Bepxuenesonckan (nit) Dy
KHamennoyronb- Hr:xHexaMeHEHOYroaIbHAA (Hii)
HEIE (as) | (=EmxERl KapGowm) G,
(xapbox) Cpeperamensoyronpnas (Bl) | go ==
C (cpemEni Kapbon) 2
BepxaeramendoyronbHasn (biif)
(BepxHHH Kapbom) Csy
IepMcrnit (as) P Hmwxnenepmcran (mit) Py 25—30

Bepxnemepmcras (mit) Ps

. Tpuacosutit (as) T| Hmmaerpmacosaa (mil) T, _
Mesoﬁ?fmaﬁ pexterpuaconag (exii) T 30—35
epxaerpmacosas (b)) T,
10pcrmi (as) J Hmmueopekaa (mi) 1 oe os
CpemHeropcrast  (mit)  Jg 25-35
Bepxmewperaa  (mif) Ja
Menosoii (as) Cr Hmzuemenosast  (od) Cry 55—60

Bepxnememosang  (o#i) Cra

Raitaozoii- ([Tanmeorenoseiil (an) | HmmHenameoremonasa  (blil)

erag Kz Pg {maseonen) ' Pg;
Cpennenaneoregosas  (HI) 30—35
(s011em) Pga
BepxHenmasneorenoBad (M)
(onmromnes) Pg,
Heorernosuiit (asm) Husxueneoresosas  (BIH)
N (MmoOIER) 1 2530
Bepxneneoresosasa  (BIH)
(naonen) (Na)
AHTPOIOTeHOBHIT
(an) Ap wim ger- — 1

pepTHUHLL (ag) Q
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YTOABHHI Oepuoj HPOAOJIKAJNCA [OABINEe [eBOHCKOTO, MeEJIOBOH —
A0JbIIe I0PCKOro.

J1060if 0TPE30K Ie0NOrMYeCKOr0 BPEMEHH XapaKTepusyeTcs Onpe-
OeJeHHHM KoMmjexcom ¢ayusl m ¢uopsr, Pasznamgausa B KoMmiIexcax
OpPraHNYeCKOr0 MHpa Haubolee 3HATUTENBHHl A 3P, STH PASIAYHA
MeHBIle JJId MepHOfOB, emie MeHBIIe AJAA SOOX U CPABHHUTENILHO He-
Gonpmue MIA PAasHAEX CHEAYIOMAX APYr 3a JAPYrOM BEKOB.

OcTaTkr OYeHH NPUMHTUBHLIX OPTAHUBMOB BCTPEUANTCSI YiKe
B FOpHHX HIOPOAax apXekckoil rpynne. B mpoTeposoiickux mopopmax
OHH BCTpedaloTCA dFame, HO OOJBIINHCTBO HX IUIOX0 PA3IHIAMO H
HOYTH HEOHpefeNHMO. 3[eCh OHU IpPefCTABIeHH BONOPOCIAMU, Gakr-
TEPHAME U IJI0X0 COXPAHUBIIHMHCA OCTATKAMH 0eCHO3BOHOYHEIX
HUBOTHHX. DegHOCTh OPraHUICCHUMI OCTaTKAMMI FOPHHX TOPOJ HPO-
Tepo3oiickoil u B eme Gonbmeil cTenment apxeiickoit rpynn ofsAcHAETCS
TeM, 9T0 HTH NOPOALI CHIBHO MeTaMOpPQH30BaHH U IPOPBAHK PasHO-
06p33HI:IMH MarMaTH4IeCKUMU NOPOIaMHU.

Beupy odeHP peIKOTO HAXOMRMAEHHA B MOPOJAX apXeilckoil m mpo-
TepO30ICKON 5p MCKONAEMHIX OCTATKOB OPTaHIIZMOB 3TH HPH He pas-
feJeHE Ha IepHojH ¥ 5IO0XH. 'opHBIe HOPONH HOCHeAYWMYX Ipynm,
CHCTEM U OTHEJIOB, a TaKKe He IPHBeJEeHHHX B Tabx. 2 ApycoB Xapak-
TEPU3YIOTCH COOTBETCTBYIONIHMN HCKONAeMEIMI OCTATKaMH OpTaHu3-
MOB.

Himxe mpuBemensl KpaTRas XapaKkTepUCTHKA OPraHWIECKOTO MEpa
MOpe#l ¥ KOHTHHEHTOB IO NEPHOAaM.

KemOpuiickuit mepmopn (Cm). Itor mepuoy xapaxTe-
pusyercA HpeficTaBATeNs My 0eCIIO3BOHOYHEIX JKMBOTHHX BCeX THIIOB,
B GOJNBIIHHCTBe CIyJaeB B BHJE CPABHATEJIBHO IPUMHTHBHEIX (OpM.
OcTaTkOB NO3BOHOYHHIX >KMBOTHHX He Haiijeno. HanGoxee pacmpo-
CTPAaHeHHHMI ¥ THIINMHHIMHE MOPCKHMI OpraHWsMaMmp OBUIM TpILIO-
Oure u apxeonuaTii. M3 pacremuit — Bogopocan u Gaxrepur. Ifo-
ABWJINCH IpOCTeNINe HA3EMHEIE PACTEHWA — IICHIOPUTEHI.

Oppnosuxcxuit (O) u cunypuitckuit (S) umepn-
o 1 5. B ropEsx mopopax OpHOBHRCKOTO I CHIYPHACKOTO IEPHOZOB
BIOEepBHE BCTPEYAIOTCS HO3BOHOYHHE OPraHM3MEL H3 Kiaacca pwid,
TmpefcTaBjeHHEe HEHE ysKé BHMEPIIMMH NAHIUDHEIMM H KHCTeme-
pyiMu  pefamm.

QayHa GecmO3BOHOYHHIX B MODAX B 9TH NepPHOAH NHIIHO pas-
BUBAJach, 0cO0eHHO I'yOKH, IPANTOJUTEH, JETHPEXJIyIeBHE KOPAJIH,
MUIAHKM, HTJIOKOKUE, MOJUIIOCKH M pakoof6pasHme RpeBHHX, yiKe
BEIMEpPIIHX ceffiuac Tpymn. PasBupamuch milegeHorme, m3 paxo-
06pasHHX — TPHIOOHTH W THrauTCKHe paKu. IIpOMCXOMMIIO [aJib-
Hefimee pasBUTHE TCHIOQHUTOB.

HDeBormcrkuii mepumopn (D). B resemne sroro mepuopa
OpOJIOMKANE YCHIEHHO pAa3BHBATHCA DAHIUPHEE U KICTEHEpHE
PHIOEI, TOJIOBOHOIHE, OTHOCAIGAECS K BEHIMEpINeH rpymnme FOHMATHTOB,
a raxke rurapTckme pakum. Ilosmmnmcn creromedasnini, oTHOCAImMUecH
K Kiaccy semmoBomumx (am¢ubmii). TprmoOure Hawamm HOCTEMEIno
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BEIMHpaTh. CyIMecTBOBAJO CPABHITEIHHO MHOTO IIEYEHOITIX, HAIpPH-
Mep cumapudepoB; OHIM IIHPOKO PACHPOCTPAHEHLI HIVOKOMKIE II
Kopaiusl. PassuBaimuch TafinoGpaunsie pacrtennsa. [ocmopcrsosaiiu
neuIIopuTH ¥ IMOABWINCH HpeNKH HaOpoTHAKOB. B mopomax mesoma
M3pelKa BCTPEYAOTCA HAXOJKM ABOAKOABIHIAINUX pHO.

HamMmennoyroapuauit mepuop (C). Kapbom xapax-
TePU3yeTCA YyCHICHHEIM PA3BHTHEM 3eMHOBOAHHX. IIpoxommainocs pas-
BATHE KHCTeHepHX, aKYJIOMOZOoOHHX PG, miegenorux (cuupudepus,
nponykTuasl). Obiiee 9UCIO POLOB I BHOB IJIeYeHOTHX MO CPABHEHUIO
¢ YiCJOM HX B JIeBOHEe, CIUIype W OPAOBUKe COKpaTmiaoch. Bemupanu
MHOTHE INpPeACTABUTENN MAeBOHCKIX, CIMIYPHIACKIX W OpPAOBUKCKHMX
UTJIOKOKNAX, Tpuaobu10oB ¥ ruranrckux paxos. Illnpoxo passuBamncs
doparmungeps. Ilpomoirkannm pasBHBATHCA TOHIATHTH M IIIOKO-
IKHe.

ITosBunncs pasgooGpasHEe KPYIHEE XIIHEE Hacekompie. OGmIb-
HO pasBuBajack (IOpa COCYQUCTHIX TaflHOOpadYHHX (THTAHTCKHX
DamopOTHNKOOOpa3HHX, IIAYHOBHX, XBomeBnX). Ha cyme pasBuBa-
Jach NHINHAA [[PEBOBU[HAS DACTUTEIBHOCTD.

HepMexuit mepwuon (P). Ha cyme B 3TOT mepyoj mOmBH-
JHCh KPYNHHE IPeCMHKAINecsa H, BepOsITHO, HepBHe MICKOIATAI0-
myte sxnBoTHBE. Creromedalsl mepeKNBAIH MepHO) paciBeTa. Brmu-
panu papeBHume poiOni. Meded psg Gecrno3BOHOUHKIX, XapaKTepHBIX
JUIST MPONLIEX HepuofoB (OKOHYATENHHO BHMEDIH TPHIOGHTHI, ApeB-
HYC YeTHIPeXJydUeBHe KOPAJIG, NJIeYEHOTHe MHOIHX POJOB). Y CH-
JIEHHO PasBUBAJUCD AMMOHHITEI.

Cpenu ¢mopmt BEMep PAf COCYMUCTHIX TAHOODAYHHX H pa3BH-
BaJIHCh XBOWHLIE W CATOBBIE PACTEHIS.

Tpmnacoewmit nepuopg (T). Hurnerpuacoras smoxa xa-
pPaKTepusyeTcsi NHIUHLEIM PasBHTHEM AMMOHITOB H HOSBIEHHEM Iep-
BHIX HpejcTaBuTelieil 5eJeMHNTOB.

[losBunncs mectmirygessie kKopamiasl. Cpepu pacrenuil mpeobia-
7IaJI XBOMHEIe W CATOBHIE PACTEHNSA.

B cpeame- u BepXHeTpuacoBoil 2MOXaX CYIIECTBOBAIH MeJIKINeE,
BechbMa IPHMHTHBHEIE MJICKOIHNTAION(He. Pa3BUBAIMCH IPECMBIKAIO-
miecsa, Cpefd KOTODPHIX TOSBWINCH ;KABOTHEE, ;RUBYII(Ne B BOME
(1XTHO0BABpPEI, IIE3H03aBpPH), 3eMHOBOZHBIC (KPOKONWIOBHE, wepe- -
Naxm) I CYXOmyTHHE (JHHO3aBDHI).

R xommy Ttpuaca mmmepaun creromedansi. IlosiBuauck mnepssie
KOCTHHE pBIOE, KOTOpHIE TI'OCHOJCTBYIOT B MOPSAX I B HACTOsAMmeEe
BpeM4.

Opexnit nepuop (J). B opckon nmepuope »KUIU MIGKO-
TmuTalMue TOTO e THIA, 9T0 U B Tpuace. [LoSBAIICH NePBEE ITHIH —
ay0acThe, ¢ JIHHHBIM XBOCTOM II KOTTAMHI HA KpHJbAX (apxeomnre-
PUKCH) ¥ TpPeCMBIKAION[Hecs (IeTamimue AMEpH, NTePOXAKTILIIN),
B TOM WUHCIe HpeficTaBHTeNn rurantckux ¢gopm. Habmromamoch sma-
9UTENbHOE PA3BUTHE KOCTHEIX PHif, a TaKme aMMOHWTOB H GenemHu-
TOB, XBOMHEIX W CArOBBHIX PACTEHHII.
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Menosoii mepno g (Cr). MaexonnTalomue MeI0BOTO TepH-
Ofa OTHOCATCA K TeM jKe HUSIIUM IpPyINOoaM, 9T0 ¥ MIEKONUTAIOI[He
op, U He urpawr Gomxbmoil poau. Ilogemamck 3ybacThie ITHIH
HOBEIX OpM ¥ BOfHHE NTUOH. [0 KOHLA IepHOKa TIABHYX PpOJb
cpein MO3BOHOYHHIX HIpaJd KPyIHHe HpecMuikawomuecs. Hexoropoie
H3 HOX, HAOpHMep 3MeemOfoDHEE MEe303aBDPH, KHIM TOINBKO B Me-
JIOBOM IepHoLe. _ _

K xoHmy mepmoma BLIMEpAN aMMOHATH H OGedeMHHTH. Dploxonorue
W JIBYCTBOpPYATHE MOJIOCKU pPa3BHBAJUCH Bce Ooabme M Gouabime.
B BepxHeMmen0ByI0 5IOXy NIOABHINCH HOKDPHTOCEMEHHHIE PACTeHHS
(mBerxoBHE), u QIopa 3eMBOTO mWapa mpuolbperxa obamk, Gomee Oams-
KHil K COBpeMeHHOMY.

MHaneoremosmi (Pg) mw Heorenmosuit (N) mepu-
0 I BH. JTH NepUONH XapPaKTePU3YIOTCA pA3BUTHEM BHCMHX (miIa-
HeHTAPHHX) MJIEKONNTAIOIMMNX, CPefll KOTOPHX HOABHIOCH MHOTO
kpynHux ¢opm. W3 mpecmpikaomuxcsa (penTmimil) COXpaHWIMCH
TOJNBKO FAMEPHIH, 3MeH, KPOKONWIH M Yepemaxi.

[Ipomomxanu pasBmBaThCA NTHIH, KOCTHNE pHiOH, OploxoHorue
H JBYCTBOpPUATHE MOJLIIOCKH, OJU3KHEe K COBPEMEHHEHIM.

Wz ¢rops pasBEBANHCH HOKPHTOCEMEHHHE, 0CODEHHO B HeOTreHe,
"B TOM 4UHCJIE 3JIaKM W JHCTBeHHEe JepeBbd. B Heoreme Hauanoch
pasBUTHE YeJ0BEeKOOOpasHEIX 00e3bsH.

Yersepruunauit (Q), miu anTponorenosuit (Ap),
mepuo B uerBeprwIHOM HmEepPHOjie WINPOKO PABBABAIKNCE MIEKO-
OHTaomue KABOTHES, TTHIH, PHIOL, HACEKOMBIE M I[BETKOBEIE pa-
creHuA. YHUBOTHHIA ¥ PACTUTENbHH MUp CTAX GAM3KAM K COBpEMEH-
Homy. IlosBmica gemoBek. B oTmoskennsax mipKHeH dWacTH Iepuoma
HalJeHH OCTaTKM dYelOBeKAa U ero KyasTypH (mameonut). B cBasm
¢ HacTyIIeHNeM JeJHIKOBHX BIIOX BEIMEp DAJ KPYHOHHX, cBoeobGpas-
HEIX MJEKOONTAIIMUX K NPOH30MI0 060cobjenne pacTATEILHOCTH
PA3IHYHEIX KIAMATHYIECKHX 30H.

B mepsoit momoBmHe UYeTBEPTHYHOTO IEPHOJA JKUJIN MAMOHTH,
BOJIOCATEIE HOCOPOIrM, KPYHOHEE IIPEJKW COBDPEMEHHBIX OJeHed W
OpejICTaBATeIN HEKOTOPHIX JPYruxX BEIMEPIINX Temephb (opm.

Kamppiit oTpesor reonormeckoro BpemeH:m (mepuof, 5Ioxa, BeK)
XapaKTepu3yeTcs OUpefeJeHHEIMI BHEAMHI OPTaHW3MOB, HE JKUBIIEX
Ha JdeMmille [0 W IIOCJIE DTOr0 OTPE3KA BpeMeHd. Taxue OPraHU3ME
Ha3HBAKWTCA PY KO BOJ A I U MM,

Ilo pykoBOmAMEM HCKOIAeMHM OpPraHH3MAM YCTAHABIMBAOTCA
reoJIoTHYecKasi OfHOBPEMEHHOCTh o0pasoBammsa (CHEXpOHH3ALUA —
KOppeaAnusa) pasimyHsX IOPHHX IOPOJ, CJAATANMAX 3eMHYH KODY
B yAQIEHHHX APYT OT Apyra myHKTax.

Taxum 00pasoM, reoJOrHYeCcKH# BO3PACT TOPHHX IIOPOX OIIpe-
JelsdeTcss HA OCHOBAHHW HAXOMKIEHWA B HAX OCTATKOB JKHBOT-
'HOTO uam pacturenbuoro mapersa. OpmHaxko Hajgo mMeTh B BHAY, ITO
He BO BCeX IOPOJAX BCTPEYAKTCA NCKOMAeMEe OCTATKE (GayHH MIn
¢iops, a Tem Gosee PYKOBOFAMmME® NCKOIAeMble OPraHW3MEL
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CrEXpOHUSaIMA HIN KOPPENANNSA Te0JOTHYeCKHX 00pasoBanmit
(ropHHX [OpPOS) B pAsIUYHBIX CKBaJKAHAX NPOUBBOAUTCA OUYEHb
9acTO OPH TMOMOINM SJIeKTPHYeCKOro KapoTaska (puc. 2).

B mpaxTture paGoTH reosoroB-HeTAHAKOB IIHPOKOE PACIpPOCTpa-
HEHHe IOJy9Ymaa KOPpeafanus FOPHHX LTOPOJ L0 OTAEAbHEIM MEHe-
palaM H HX KOMIIEKCaM, BCTPEUAOMUMCH B IOPOMAX.

- =2500

Pmc. 2. Koppensnms paspe30B CKBRKEH 0O JaBEHLM
SNEKTPAYECKOTO KAPOTAKA.

ITyHKTAPOM MOKASaHAa KOpPenAmuA. 3ursaroofpasHLIME JIMHNAMHA

copaBa 0T NPAMHX OTMEYEHO CONDOTHBICHAE MODOX BIEKTpHYe-

CKOMY TOKY, a 8ur8aroo6paSHKIMH JIMHHAME CJ€Ba OF OPAMBIX —

KOJIMIECTBO NPOTEKAIOOIEro ToKa B Mopolax. B paspese oT4eTsimBO

BHJIEJIAOTCA TPH NeCYaHbe TOJMH, O6O3HAYEHHHE HA PHCYHKHE
TOYKAMH,

Kaxr yxe 0mmo yxasamo, KOMIUIOKCH TOPHEIX HOpOX, 00pasoBas-
WHXCA B TO WA APYroe reoJorm4ecKoe Bpems, T. €. FPYNIH, CHCTe-
MHl I OTAEJNH MOPOJA, a TarKe Oojee MelKHe HX MOAPA3NENeHNA OpU- -
HATO 0003HAYATH WHJEKCAMH.

Teonormaeckne HWHIGKCH HCIOOAB3YIOT B TIEO0JOTMIECKHNX KapTak
¥ TEOJIOTHIeCKAX paspesax.

Jlibasa reosormyeckas Kapra YyKasHBaeT HAM TIeOJOTHIECKUI
BO3PACT TOPHHIX LHOPOJ, BHLXOAANWX HA IHOBEPXHOCTD.

Ilonepeuntie paspesst faoT HArAAAHOE OpENCTaBIeHHE O MOII-
HOCTH HOPOJ OTAEIBbHHX TeONOTWYeCKHX HOMpasfelieHui, Xapaxiepe
A TIOCJIeMIOBATEIBHOCTH WX 3aJeranus B HEAPaxX 3eMHOU KODHL.

Ha reonormueckux xapTax w paspesax BO3DACT TOPHHX LOPOZ,
KpOMe WHJIeKCOB, 0603HAWAETCA eIe ONpe/leleHHOH OKPAacKOH winm
MTPUXOBKOM.
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Brnarogapsa mpaMenenuio 00513aTeIbHHX A7151 BCeX FOCYapCTB MIpa
MH[EKCOB TeOlOTHYeCKHEe KapTH, COCTABIEHHBE TIeOJOTaMH OIHOI
CTPaHB, MOTYT JIETKO YHTATH Te0JOTH APYTHX CTPAH J[ajie IPH HesHa-
HEY S3HKA CTPAHHE, B KOTOPOH COOTBETCTBYIONINE KAPTHI COCTABIEHMI.

Ilpm 9remun reoJormvecKMX KapT HAAO YUHTHBATE CIEKYIONIYIO
nx ocobemrocTs. (OGpasoBanus WeTBEPTHYHOTO LEPHOJA BHXOMAT

b~

Yaaaedn
MCoR

« X
TRY X X X X X A
~ -

T X XX -

Pre. 3. Teomormgeckas KapTa.
Cry — mm#EWE Men; Crg — BepxHnmii men; Pg — maneoren; N — Heores,

IOYTH BO BCeX MecTaX 3eMHOI moBepxHoctH. Tarkum oGpasom, cie-
moBano OH mOYTH BCIOAY mOKAashiBaTh Ha kKapTax mEmexkce Q. Ho B Ta-
KOM CITy9ae BeCh CMEIC]I COCTABJIEHIA Ie0JOTHISCKUX KapT mpomad Gul.
Uro6ri 5TOTO He CAYIWIOCH, YCJIOBIIMCH O00pasoBaHMA deTBep-
THYHOTO HepHOfa MLICJIEHHO BCIOLY CHAUMATH M IIOKAaBHBATb HA T'e0JIO-
TUIeCKUX KApTax Te IOPOJE, KOTOpHE pacmojaramprca Imox oGpaso-
BaHUSAMH YeTBEPTHIHOTO HEPUHOfa.

YersepTUuHEEe OTHOMKeHMA HpPHHATO 0003HAWATH Ha KapTax
JUOIE B TeX MecTaX, IAe OHM HMEIT OOJLIIYI MOMHOCTE (TONIIHHY)
(mecsaTHE, COTHM METpOB), HAM TOT[A, KOTAA He H3BECTHO, KaKie
TDOPORH IOR HEMH B3aJeraorT.

Hna cocTaBIeHHA TeONOTHYECKHX KaprT TpebyeTcs peTanbHOe
H3y9eHAe IOPHHX IOPON W MCKODAeMHX OCTAaTKOB OPTaHU3MOB, KO-
TOpPHE BCTPEYAOTCH B STUX NOpPOAAX.

B kagecTBe mpmMmepa Ha pHC. 3 NOKasaHA Ie0JOrMuecKas Kapra
paiioma. PaccMaTpuBas 3Ty KapTy, MH BHJHUM, 9TO Ha TOBEpXHOCTH
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SeMaIn BHXONAT TOpHEE Hopoan mmxHeMenoBoit (Cr,) i BepxHeMe-
aosoit (Cr,) 3m0X, a Tarke Hopomsl majeoremosoro (Pg) i meoremo-
Boro (N) mepmopos.

3iech jKe IOKA3aH NOMepedHH BePTHRANBHHII paspes WO Jil-
Hou AB. 13 Hero BugHO, 4TO B paiioHe KapTH TOPHEIE MOPOAH pas-
HHX Te0JOTHIeCKHX BO3PACTOB CMATH B CKIANKK. TO9eUHHIM IYHEK-
THPOM IOKAa3aHB TPAHUIE MEMAY CIOAMK HOpPON pPAasHEIX Te0N0oTH-
YeCKHUX BO3PACTOB B MECTaxX, Ifie 5TH HOPOAH YHAJCHEI [IPOIECCaMIL
newypmanuu (paspyueHus).

Mu paccMOTpesNn OTHOCHTEIBHOE PEOJOTHISCKOe JIeTOCUHCICHNE.
RagpoMy oueBHAHB HeOCTATKH IOHOOMOTO WMCYMCIEHMS BPEMEHIL.
MHBorne mOONTKE BBECTH B Te0JIOTHI0 MeTof, abCOMOTHOH TeoXpoHO-
JOTHM, T. €. METOL MCYNCIEeHHsI BPEMEHH B TOJlaX, O CIX MOP He KaJIH
CYI[ECTBEHHHX pe3yIbTAaTOB. IIepCIHEKTUBHHIMA B HTOM OTHODIGHUH
ABIAOTCA PAJUOAKTHBHEIE METOHBl, HCIOIb3YIONIE pPafXHOAKTUBHEIIL
paciag B mOpofax. JTH METOJH NMEWT rpoMajHoe 3HaUeHme N Gy-
OYINEeTO TeOJOTHH,

CyIMHOCTh OJHOTO W3 HOJOOHHX METOIOB 3aKIIUAETCA B CIEAYIO-
meM. Muorne MiHepalibi, BXOJAMYE B COCTAB T'OPHLIX HOPOJK, COfEp-
#aT pagmoartuBebie diementw (U, Th), a tamxe ypamosmii (Pb,)
u TopueBsii (Pby) cBumen. ToT u apyrodl cBuHEN ABIAKTCA KOHEY-
HBIME OPOAYKTaMH pacmaja ypana u TODHA. Y PAHOBHIL CBHHEI
nmeeT aToMuslit Bec 206, Topuessiit 208. Ilepertit moxygaercs B pe3yas-
TaTe UBAYUEHHUS U3 ATOMA YPAHA BOCHMHU IIONOKHTEIBHO 33 PSKEHHEBIX
Amep aTOMa TelusA:

U—8He — Pb,,

BTOpOfI — B pesylbTaTe 13JAy4YeHUsA I3 aToMa TOPIA IIeCTH II0J0-
JKUTENBbHO 3apdAyKeHHBX AJep aTOMA reausd:

Th—6He — Ph,.

¥Ycranosmeno, 4T0 MpoOmecC pacmaja ypamwa, TOpHs Il JPYTHX
PaAHOaKTUBHEIX 2IeMEHTOB MPONCXONUT B HACTOAIEE BpeMs C MOCTOAH-
HOHl CKOpPOCTHIO, He 3aBuCsameil OT gaBienusa u Temueparypsi. Cko-
POCTh pacoajfa dTUX 3JIeMEHTOB CleAyiomas: 1 2 ypana B TedeHne rofia
maer 1351 X 10—133 YPaHOBOTO CBHHNA; 1 2 TopuA 3a TO ;Ke BpeMs
naer 513 X 10~ '3z Topmesoro cmumma.

B Mumepane mponecc pacmaja HAYMHAETCS ¢ TOFO MOMEHTAa, KaK
OH BHIIAN B BHJe KPHCTAJJIA U3 PACTBODPOB MJIN BHIAEIUICA B Pesylsb-
TaTe OCTHBAHUA H KPHCTAJIH3AMUI MATME, HaXOLUBIIeHcA [0 STOTO
B PACIJIABICHHOM COCTOSHHM.

Wcxona ns mpuseneHnoi spinie ckopoctu pacmaga U u Th, suBesn
doprmyny AIAA ONpepeNeHHs BO3pacTa ! MHHepaJOB, BXOJAIMHUX B CO-
CTAaB MAarMaTHYeCKHX TOPHBIX IOPOJ:

_ PbPh,

—_Um X T4 x 108 mer.
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Tloacrasasasa B sty dopmyay woxamuectsa U, Th, Pbu, Pb,, obma-

PY#KeHHbIe B MUHEpaje, BXOMAIMEM B COCTaB TOM WM HMHOUA mMarMaTH-
YeCKOM IOPOAH, OWPEJeNANT YMCIO JieT, IPOIMEMNIHX ¢ MOMEHTA
KPUCTANNN3aNHY NAHHONO MIHEpAJa.

ARanuaupysa KpHCTaAAH MHHEPAIOB, BXOAAMUX B COCTAB I'OpHOMH
HOpOJIH MarMaTu49ecrKoro NPOHCXOKIeHNA, MBI HaxoguM HpI'IMepHI)Iﬁ
BO3pacT TOPHOH WOPOXH ¢ MOMEHTA ee 3aTBep/eBaHHA.

IlpuvenenneM paguOAKTHBHEIX METOMOB MCUHCIAGHHS TeON0TH-
YeCKOTO BPEMEHYM M  COMOCTABJICHHEM WOJYYSHHHX pPe3yIbTaToB
¢ JaHHBIMY OTHOCUTEILHOTO TeQJOTHYECKOTO BPEMEHH YCTAHOBJIEHO,
YTO IPONOKATENBHOCTs HPOTEPO30iicKoll SpEl- KodebmeTcs B mpefe-
dax 600—800 mmm. ser, mameosoilexoit 300—350 maH. mer, mMeso-
soiickoil 110—130 mum. mer, KafHO30HcKOH 53—D56 Muam. jer.

Taxum o6pasomM, 00mas OpOJOKHTEIBHOCTh BPEMEHN, NPOTEK-
HIero ¢ KOHUA apXesd M0 HAMUX gHeH, cocTasiuser 1066 —1346 s, mer.
IIpomomxuTenbHOCTE  apXeficKofl spH ompefensercsas Oosee deM
B 1000 muu. xer.

Iudpas, DOTYyYIeHHHM PafHOAKTEBHEIM METOJOM, MOMKHO BEPHUThH
IMIOL B TOM CiIyd4ae, ecau cropocts pacnaga U m Th 3a Bce mpommoe
reoJJOrmYeckoe BpeMsa He MeHAJach. VMelompuecs B paclopaAyKeHNH
HayKu KAHHLE CBUAETENLCTBYIOT O TOM, 9TO CKOPOCTH PacHajia eciam
U MeHsiJIach, TO B HeSHATHTENBHHX IpefenaX. Tawum obpasom, mops-
IOK Tup BO3pacTa MArMaTMYeCKHX TOPHEX MOPOJ], MOJy4aeMblil mpu
I'IpI'IMeHeHI'II'I pa]],HOHKTIIBHHX METOO0B, BIIOJIHE ]IpI/IeMJIeM OJA HalmHuX
00IrereoqOTHYECKNX TOCTPOCHHN W 3aKIIOYCHWI.

Kpome ommcanHOro BhEe METOA ONPEREIEHWS BO3PACTA TOPHEIX
IOpOJ, MarMaTHYeCKOTO IPOWMCXOMCHASA IO COJACPMKAHNI0 B HEX
CBHHIIA, H3BECTHH TeJNMeBHil, CTpOHIMEBHY, KaJueBHi W gpyrue
METOMH.

B pociemHee Bpems pafiuOaKTABHEIE METONH HCUHCIHeHus abco-
JOTHOTO BO3pacTa IOPOL COBEPHMIEHCTBYIOTCA H HpHOOpETanT Bce
Gounbniee m Gouplllee pacIpOCTPaHEHHe.

JTH METORH B HEKOTOPHX CIyIasix HAYMHAIOT NPHMEHATH II K Oca-
JOYHHEIM TOPOJAM.

HKpome pafimoakTHBHEIX METONOB OIpefeleHNsI aOCOMI0OTHOTO BO3-
pacTa mOpOJX, M3BECTHH M [pPYyTHe, OCHOBAHMHE, HALPUMEp, HA CKO-
POCTH OTIOKEHHWS COJell B MOPAX M OKeaHaX (cojeBoil MeToj), Ha
CKOPOCTH OTJIOKEHHA OCAJKOB. -

Ot MeTOfL, KaK OLJI0 CKa3aHo BHINE, He ANl CYNECTBEHHEIX
pe3yabBTaToB.



PA3JEJ ITEPBbEII

IJEMEHTLI MHHEPAJIOI'IAH, ITETPOI'PAOUN
N TEKRTOHURN

Ons npywiero mOHMMAaHUA BOIPOCOB, H3yIaeMHX B Kypce obmieit
reojornu, ocoGerno B paspmede «Dusuveckas, wid AEHAMEYECKAS,
reonoruay, HeoOGXOfAMO 3HAHHE HEKOTOPHX MAHHHX MHAHEPATOTHH
1 metporpadHm, a TAKKe OCHOBHHX (OPM Ballerampus TOPHHX LOPOJ
B 3eMHO¥M KOpe, T. €. DIEMEHTOB TeKTOHUKH.

I'nmasa [

JJIEMEHTHI MUHEPAJIOTUN

MumepasaMu HasuBalTCA NPUPOJHEE XUMHOYECKNE COe-
OuHeHnsA WIM CaMOPONHEE 3JIeMeHTH, BOSHEKIINE B pe3yiabTaTe pas-
HOOOPasSHEX (HBUKO-XAMATECKUX OPOLECCOB, MPOUCXONUBIINX BHYTPH
3eMHON KOpH WIM HA ee IIOBepXHOCTH.

B upmpopme GOABIIMHCTBO MUHEpPANOB HAXONWTCH B TBEPHAOM CO-
cTOAHUM (KBApll, KaXbIWT, HOJEBOIl IINAT, CIOJA W [p.); U3BECTHH
RuAKTe MuHEpads (pryTh, Boja, HedTh M ApP.); K razoo0pasHEIM
MEHEpajaM OTHOCATCA YIIEKHUCIHH ras, CepoBOTOPON, CEpPHHCTHIA
ras m fap.

‘MzydenueM MuHepaloB 3saHuMaeTcsas MuHepamxorud. I3 obmero
gucaa (csrime 2000) MumepasoB, M3BECTHHX B HACTOSAINIEe BpeMA
¥ H3yYaeMHX B KypCe MUHEDAIOTHH, OYeHb HEMHOTYE UMEIOT MACCOBOE
pacmpocTpaHeHne B IpUpPOJE.

CymecTBeHHYI0 POJb B CIOKEHHE TOPHHEIX IOPOJ UrpaeT TOJBKO
0k00 50 MIHEPATOB, KOTOPHE HASKBAIICA N O PO K000 p a3y -
mu M H

Muuepanu BcTpedanTcs B IPUpOfe B BUfe HPUCTANIOB, MMEIO--
mux 6onee mAm MeHee BHIpaKEHHYI0 OPMY MHOTOIPAHHHKOB, B BHJE
HeXIPaBIIBHHIX IO opme 3epeH WIIH CILIOMIHLIX MaccC, XapaKTepHuayo-
muxcs Jan00 KpHCTAXIWYeCKOd NpPUpOAOR CBOEr0 BemecTBa, JIuGO
aMOpQHEIM CTpOEHHEM.

XapaxrtepHoii 0C00eHHOCTHI0 MAHEPAZOB, BCTPEIADMIXCA B BHJE
KDUCTAJLIOB, ABIAETCA MX CBOHCTBO CaMOOTpPAaHEHHS, T. €. CIOCO0-
HOCTh IPUHAMATH MHOTOTPAHHYI0 (opMy.

Kampomy TBepmoMy mMmHepady mpumeyma CBOS KpPHCTALIHIECKAs
¢popma, KoTOpas 3aBHCHT OT XMMHYECKOTO COCTaBa W CTPOGHHA Be-

HeCcTBa, CIArTapmero MaHAHA MUHEpaXd, a TAKKe OT YCIOBHH ero
o6paszoBanus.
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[lnockocTn, orpaHwumBaOmue KPHUCTALIH, HA3HBAIOTCA T P a-
I AMHU, JVHAA IepecedeHnsi INIOCKOCTel — p e 6 p a M ®, TOUKH
nepecedeHns pefep — Be pII M H a M H.

Cnoco6roCTh TBEPHEX MIHEpaXOB HpHMOGpeTaTh mpaBHIbHBE HOP-
Mbl MHOTOTPAHHWKOB 00yCIOBIeHA 3aKOHOMEPHHIM pPacHOIOMeHneM
COCTABIAIIMNX WX YACTULN: ATOMOB, MOHOB ¥ MOJNEKYJX.

IIpocTpancTBeHHOE pACHONOKeHNME 3THX 4YACTHL XapaKTepH3YeT
CTPYKTYPY KpPUCTAJLIA. :

Taxum o6pasoM, BEemHAA PopMa KPHCTAIIOB 3aBHCHT OT CTpOe-
HAST BEMIeCTBA, M3 KOTOPOTO OHHU CIOKeHH. VI3BeCTHH CTPYKTYypH

2 'r;'-—‘f?

)

Puc. 4. [IpocTpaECTBeHHHE (KPHCTANIMYECKHE) PEMIETHH.
1 — KAMEHHAA COJb; 2 — rpagmnr.

aTOMHHE, MOHHHE, DPAJNKAJI-MOHHLIE W MONEKYJApPHEE, B 3aBHCH-
MOCTH OT TOTO, YTO HAXOJHUTCA B Y3JIaX IIPOCTPAHCTBEHHON pPCIIETKA
€OOTBeTCTBYIOINEr0 TBEPHOTO MUNepama {aTOMBI, KOHE, pajuKaJ-
IOHHI, MOJIEKYJIHI).

Ha pmc. 4 B KavecTBe mpmMepa OpPWBENEHE HNPOCTPAHCTBEHHEIE
peImeTRA KaMeHHOH coxm u rpadmra. :

B yamax mepBofl pacmONOKeHH ATOMH HATPHA W XJI0pa, B y3Iax
BTOPO# — yriepoxa.

OCHOBHL y4eHWS O CTPOEHHH KPHCTAJLIOB paspaboTawnl pyCCHMM
yuersiM E. C. @enopoBuM.

Hpmerannngeckyio CTPYRTYpy BemecTBa B HACTOSMEe Bpemsa
B3yYalT TpH MOMOLNIM pPEHTTEeHOBCKAX JydIei.

E. C. ®Qemopor B womme XIX Bera ycramosun 230 BapmauToB
TPOCTPAHCTBEHHOTO PACHONOKEHNs 9ACTHIl B Kpucrairax. KEro Buo-
BOJE BIOCHEACTBMA NOATBEPAWINCH PEHTTOHOTPAMMAMI.

I'panm KpHCTANIOB COOTBETCTBYIOT ILIOCKOCTAM Hauboiee mIOT-
HOTO, T, 6. HamboNee TyCTOTO0, PACHONOKEHIS JACTHI (ATOMOB, HOHOB,
PaIMKAI-HOHOB, MOJIEKY). Pefpa KpHCTANIOB COOTBETCTBYIOT PsimaM
YaCcTHI[, HAXOMANMXCA HAa JINHUAX IlepecedeHHs rpaHef.

Yeraposieno, 910 Yras MY COOTBETCTBYIOIMME T'DAHSIMI
KPUCTAJIOB OfHOTO M TOTO K€ MWHEDPAJa OXWHAKOBH W UOCTOSHHE.
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B sToM 3aKI0UAETCAB A KOH MOCTOSIHCTBA PPAHHHX
yTXO0B.

Ilo BenwuuHe T'PAHHEIX YIJOB MOKHO TOUHO OLpEHeNATb MAHe-
pajdsl, TaK KAK Ka:KOHHA MHHEpAd XapaKTepu3yeTcs CBOMMII BIIOJIHE
OIpeJIeJIeHHHMI TPAHHHMY yIIaMH,

IIpu mocTogHCTBE TpaHHHX YIAOB BeNMYMHA H KOHPHUTYpALs
rpaged KPHCTANIOB OJHOTO H TOTO jKe MUHEpala MOTYT SHAYHTEIHHO
MeHATHCSH; BMecTe ¢ TeM OyHeT H3MeHATbCA U OOmUA BUE Kpu-
CTaJIIOB.

3aKOH MOCTOSHCTBA IPAHHKX YIJIOB BHTEKAeT U3 TOTO, YTO TPAHH
KPUCTAJIIa IPY ero pocTe MEpeMeIaoTcs NapajijielbHO caMuM cele.

CHMMEeTPHYHOCTD KPHUCTAIIXA BHparKkaeTca B mpa-
BHJIBHOM IOBTODEHHH 9JEMEHTOB er0 OrDaHWYeHHs, T. €. Tpamueif,
pebep u BepmiuH.

Pasnugaror caenyolmue 3J6MEHTH CHMMETPHM KPHUCTAJJIOB: I@HTD
cummerpun (C), ocu cummerpuu (L) m mimockoctu cummerpun (P).

HerrpoMm cmmMmerpun (C) HasmBaeTcsi TaKad TOYKA
BHYTPH KDHCTaJla, B KOTOPOH IepeceKaoTCA M [elATcA IOMOJaM
BCe JWHAN, COeUHAIOIMIE COOTBETCTBYIONIYE TOUKH, B3ATHE HA TIOBepPX-
HOCTH KpPHCTANLIA.

Ocpw cummerpuun (L) HaspBaerca NmpsAMas JHHUA, TPH
HOBOPOTE BOKPYI KOTOPOIi Ha ONmpefieJieHHHI Yroll Bce ero FpaHH,
pedpa ¥ BepHMIWHBL MOJHOCTHI0 COBMENIAKTCA ¢ UX HAYAIBHGHIM IOJIO-
JHeHIeM.

Ecan taxkoe coBmemenuwe NpOMCXOAMT IpH HOJHOM 060poTe Kpil-
cTajia J{Ba, TPH, YETHIPE, MECTh pas, 0Ch CUMMETPHY COOTBETCTBEHHO
Ha3HBAKT OCHI0 CHMMETPHM BTOPOTO, TPETHEro, YE€TBEPTOTO, HIECTOTO
mopsafKa. ITH ocu cooTBercTBeBHO O6GosHavarrca Lo, L3, Li, Le.

Eeam wmpumeramn mMeeT HeCKONBKO OCedl CHMMETPHH, TO YHCIO
X BHpasKaeTcd Ko3(umiieHTOM, IOCTABICHHEIM IePeJ] COOTBETCTBYIO-
mum o6o3Hagennem ocu n-ro mopsagxa. Hampumep, 4Ls osmauaer,
4T0 KPHUCTAJJI WMeeT dYeTHpe OCH CHMMETPHMH TpeThero NOpAKa.

IHInocroctrio cuMmerTpuu (P) Ha3pBAOT IIOCKOCTD,
HedAN[YI0 KpUCTAIJI HAa [{Bé PaBHEE H MPOTHBOMOIOKHO PaCHONOKeH-
HEIe JACTH, W3 KOTOPHX KKMAAfA SBISETCH 3ePKANbHEIM oTobpaske-
HUEM JIPYTOil.

EicrecTBennsie KpucTasinpn 0o0pasyooT MHOIOTPAHHHKI PAa3NIHYHOME
dopmE, obmajaomue PasHOil CTENEHBIO CHMMETPHM.

B 3aBmcnmocTH Or cTemeH:n CHUMMETpHH KpHUCTAXNOB pPa3iHIAlT
ceMb KpPHCTALIOTpadWIecKNX CHHTOHHN (BUJOB CHMMETPHH): KyOu-
4eCcKyl0, MIH IPAaBUABHYI0; TeTparoHAJNbHYI0, HIH KBaApaTHYIO;
poMOMUeCKYyI0; . TPHIOHAABHYI0; FeKCATOHANBHYI0; MOHOKIMHHYIO I
TPHKIHHAYO.

HyOuueckas curAromus B cBOomX HanGollee CHMMETPHYHHIX KpH-
cTaJIax obxajaeT TpeMsA OCAMH CHMMETPHH YeTBEPTOTO NOpPSAIKA,
9eTHPHMI OCAMH CUMMETPHM TpPerhero MOPSAAKA, HIECTHIO OCSAMEH CHM-
MeTPHH BTOPOr0 WOPANKA, [eBATHK IJNOCKOCTAMH CHMMETPHH M
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O HIIM IleHTpOM CI/IMMeTpI/IH. COKpameHHO 3TO MOKHO HAUMCATH TaK:
3Ls, 4L3, 6L:, 9P u C.

Hanfonee cuMmeTpuassie KpHCTaImg TeTparomaxbmON, WIH KBaj-
paTHOH, CHHTOHNN XapaKTePH3YWOICs Ly, 4Ls 5P, (; pomOmaeckoit

190G
D0 A
00
Q0

b0

Pue. 5. HamGomee pacmpocTpaseunse (OpMEH Hpu-
€TANIOB,

Hpucrannw: JI—3 — TPUKIUHHOK CUHTOHUM; 4-—§ — MOHO-

HINHANBHOM  CHHTOHIUI; 6—9 — DOMOMYECKOK  CHHTOHUIL;

10—13 — TPUTOHANLHOU CHUHIOHMHU; I4—16 — TeXCAarOHah HOl

CHHTOHMM; I7—20 — Te’rparoaanbnoﬁ CHHI'OHMH; 2]1—25 —
KYOLYECKOM CHHTOHHU.

13

7 18

21

3L2, 3P, C; rpuronansnoii Ls, 3Le, 3P, C; rexcaronanbuoil — L,
6L2, 7P, C; momORAMHHOH Lo, P, (; Tpmranmmoii C.

MunEMaIBHOE KOMMYECTBO 3JIEMEHTOB CHMMETPHHM, NAKIIEe MPaBoO
OTHECTH TOT HJH ApPYroil KpucTana K KaKoif-nubo CHHIOHNH, CIexylo-
niee:

1) R KyOnd4ecko#, wiuM NpaBUALKOH, CUHTOHHU OTHOCATCA KpH-
CTAlIH, nMelomume OGosee ofmofi OCH CHMMETPHH YeTBepPTOro MM
TpeTbero NOPARKA;
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2) K TeTpPAarOHAJNBHOH, HIH KBanpaTnou — OfHy OCh CHMMETpHH
YeTBEPTOTO HOPSAMKA;

3) K pombugeckoi — Gonee ONHON OCH CHMMETPHA BTODPOTO HO-
pAaka mam Goxee OFHONM INIOCKOCTH CUMMETDHH;

4) K TPHArOHAJIBHOH — OJ{Y OCh CHMMETPHH TPETHEro NOPAKA;

5) K IeKCaroHaJbHOW — ONHYy OCh CHMMETPHM HIECTOrO TOPAAKA;

6) X MOHOKIWHHOE — OfHYy OCh CHMMETPDHA BTOPOTO HODPSIAKA
AIM IJIOCKOCTH CHMMETpHH;

7) K TPHKJIMHHOH CHATOHNY OTHOCATCA KPHUCTAJIIL, HE HMEIOIHe
SJIE6MEHTOB CHMMETPHH.

Ha puc. 5 noxasamm wamboiree pacmpoOCTpaHEHHEE (I)opMLI Kpu-
CTANJIOB PAa3IWYHHX KPHACTALIOTPAPAICCKAX CHHTOHAI. )

Tak Kak cTpoeHme KasKAOTO KPICTAJIA COOTBETCTBYET ero Hpo-
CTPAHCTBEHHOR pelmeTKe, (M3MIECKHEE CBOWCTBA KPHCTALIOB (TBEp-
JOCTh, CHAMHOCTh, KOD(PPUITNEHT TEIMIOBOTO PACIIMpEHH:, TeIIONpPo-
BOJHOCTh, DIEKTPUIECKOE CONPOTHBIECHAE X T. I.) PAasIMIaloTcd B 3a-
BHCHMOCTI OT HAUpPABIEHNSI, B KOTOPOM STH CBOHCTBA HM3YyJaOTCA.

AMoppHOe cOCTORHHEe BemecTBa XapaKTep:-
ayercsi GeCOOPANOIHKIM PACIIOIOMKEHTEEM OTAEIABHHX ero TacTan (aTo-
MOB, MOHOB, PAJUKAI-MOHOB, MOJIEKYH).

(duzngecKue cpoiicTsa aMOpdHOTO BemecTBa BO BCeX HAIpaBie-
HASAX OPEMEPHO OXUHAKOBHL.

Te BemecTBa, CBOHCTBA KOTOPHX HE BaBHCAT OT Ha]IpaBJIeHHH
HAa3HBATCA M3 O0TpPONHE MU DBemecrsa, CBOHCTBA KOTODHX
34BHCAT OT HANPABIEGHHA, HA3HBAOTCA A HM 30 TP O M HEH M H,

CirepoBaTenbHO, KPUCTAJLIH ABIANTCA AHU30TPOIHKME, BCe aMOPH-
HEI® BEIECTBA — HMB0TPONHHMHE.

K wusyuenmio MuUEEDPANIOB MOMHO HOAXONHTH € DA3HHX TOUEK
BPCHAA W B 3aBHCHMOCTH OT HTOr0 00heAMHATH WX B Te WIH [pyTHe
rpyrnou. Hambomee ymoGuoit asnserca KiaccEpmKamua MHUHEPAlIOB
00 WX XHMUYeCKoMY cocTaBy. COTIacHO 3T0H CHOTEME, MHHEDAIH .
HeATCS Ha CHeIyIINre KIACCH: CAMOPONHEE DIEMEHTH; CyJXb(uiss;
cyap(ars; raJOHMIH; OKMCIH; KapGomaThi; ¢ocdarsr; HATPATH; CH-
JIWKATH; YIIEPOJHEHE B YrieBONOPONHHE CoeWHEHWsA.

B § 2 nacrosmefi riaBH AN Ka)KAOTO KJIacca ONMCAHH MAHe-
Paisl, KOTOpHE HYMKHO 3HATH [JA NPeJBAPATEIBHOTO MAKDPOCKOMM-
YeCKOTO ONpEeHeNeHus TOPHKX IOPOf,.

§ 1. OU3NYECKHE CBONCTBA JMUHEPAJIOB

K rnasmeilmuM (usmYecKAM CBOWCTBAM MWHEPAJIOB OTHOCHTCH:
KpHcTamaagdeckass ¢opma, TBepAOCTh, YAEGALHHN Bec, CHAAHOCTD,
H3JI0M, ILiBeT W OJecK.

Kpucrammmeckan ¢opua

Hpucranamgeckaa ¢opma ABidercA Hambollee TOYHHM M HAYIHO
060CHOBAaHHKM BHEIIHAM NPH3HAKOM MIJA ONIpeleNeHua OTAEIBHHIX
MuHepanoB. OHAKO TOJBKO B PEKHX CJIYyYaAX MOKHO HEBOODYKEH-
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HEM TIJa30M ONpeeUTh KPHCTALINIECKYI0 (OPMY MHHEpPAIOB,
0co0eHHO BXOJAMIX B COCTaB TOPHHX Iopon. [as ompenemeHms
KPUCTANIIHYeCKOH (OpPMH MIHePaloB HEOOXOAMMO NpHMEHEHHe CIe-
OUAJBHHX, IIABHBIM 00pasoM OINTHYECKUX, METOJOB WCC/efOBAHUA
(nsygenue mMINGOB NP - MOMOINM IOJAPH3ANMOHHOTO  MUKpO-
¢KOTA),

Pan mumepamor ogHOTO M TOrO e XHMHYECKOTO COCTaBA KpH-
CTaNIAnM3yeTcs B PA3HHX KpucTadiorpadudeckux GopMax H Jame
B pasHmx cuurounsx., Hampmmep, mefinur — B kyOumdeckofl m poM-
Ouueckoil, ammas u rpadur — B HKyOHMUeCKOH ¥ TeKCcaroHAJIHHOM
CHHTOHNAX M T. [.

fBnenne, BciemcTBMe KOTOPOTO ONHO M TO K€ XUMUYECKOe COe-
OVHEHHEe KPUCTALIN3YeTCS B PABIHYHEX KPICTALIOrpaduvecKux
$opMax, HA3HIBAETCA HMO I U MO P § 1 38 M O M.

B mpupope OniBalT cayday, KOrfa OfHO MAHEPAIBHOE BEmECTBO,
3amoJHABIIEe CBONCTBEHHYIO €My KpHCTAILIOrpadudecKyo ¢opmy,
3aMeIaeTcA APYTUM MUHepadbHbM BemecTBoM. Ilpw samemenuwn BTO-
pUIHOE BEIECTBO BHEIIHe COXPAHAET KPHCTamiorpaduIecKyio Gopuy
OepBUYHOr0 MuHepana. Takroe sBIeHNE HA3BIBAeTCA I C € B J{ O-
MOp¢do3soi. B radecTBe mpuMepa MOMKHO NIPHBECTH CIYYau IICeB-
poMopdosu ammoumta (6yporo sKeNesHAKA) 0O NUHMPHUTY (CEepHOMY
WM JKeJIe3HOMY XKoJdefaHy). JIuMoHuT He 00pasyeT KpHCTAJIIOB.
IIupur wpucramnusyerca B Bume kyOmxoB. Ilpm mcesgomopdoze mu-
MOHMT BAMONHSET KyOWKH, B3aHWMABINMECH paHee NUpUTOM. BHemme
mOJlydyaercsi BIEYATICHWE, 9TO JUMOHUT KPHCTANIM3YeTCsI B BUTE
KyOHKOB.

TrepnocTn

TrRepmocTSs 0 MIHEpAJA HA3LIBAETCA CHOCOOHOCTH €ro CO-
HpPOTUBAATHCH HAapamaHuio ApyruM MuHepajnoM. Ecinn rakoi-rubyns
MEHEpaX OCTaBisgeT uepry (UapamuHy) Ha APYTOM MAHepaje, mep-
BRI MUHepa) mMeer O6IBIyI0 TBEPAOCTE, 9eM BTOpo. Ecan muHepasn
OcTaBlseT 4EPTYy HA [PYroM MUHepale ¥ CaM LapamaeTcs UM JKe,
CUNTAIOT TBEPHOCTH 000MX MHHEpPAIOB OJNHAKOBOM.

TBepmocts — wpesBHYANHO ByKHHK IPU3HAK KaKAOCO MHHEpala.
Ona 6oJiee maum MeHee NOCTOAHHA JIA ONHMX ¥ TeX jHe MUHEPANOB.
Pasuse MumHepams [TOBOJBHO pPE3KO OTIMUAITCA [pPYyr OT ApyTra
cBOeil TBepHocTho. TBepRoCTD MI/IHepaJIOB RiIaccudHIupyeTcs Mo 0co-
6oif mMKale TBEPOCTH L

Cornacmo »Toil mKame TBepHocThIo 1 obmamaer MUHEpald TANBK,
TBEPAOCTHI0 2 — THIC, TBEPHOCTHI0 3 — KANBIMT, TBEPHOCTBIO 4 —
GaI00puT (OXABMKOBLIA WAT), TBEPAOCTHI0 O — amlaTUT, TBEPAOCTHIO
6 — opToraasz wam HI000# Apyroil mOJeBOil IMIaT, TBEPAOCTHIO 7 —
KBapl, TBEPHOCTBI0 &8 — TOmas; TBepAOCTBI0 9§ — KODYHH, TBep-
Jocteio 10 — anmas. . '

1 Ee gacto HasmBaoT «mKatoil Mooca».
3 3Baxas 1464.
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JlomycTnM, HaM HaJ0 OIpENeNUTH TBEPHOCTH KAKOTO-THOO Mil-
mHepada. Eciam 0oH ocraBiseT UpW HApamaHuM 4YepTy, MONOMKHM, Ha
KalbIUTe, EMEIOMIEM, COTJIACHO ITKalle, TBepHOCTH J, W C€am Iapa-
naercss (IIOOPUTOM, MMEIOIUM TBEPAOCTD 4, TO CUNTAETCH, YTO TBEP-
KOCTh DTOTO MHHepala paBHa 3,D.

Hecmorpss Ha TO, 4ro ompefeieHNS TBEPNOCTA WO 3TOM IIKaje
OTHOCHTeJAbHEEe 1i HeTOYHEIE, OHA Ype3BHYailino yxo0na HA TpaKTHKE.

B m06om MuHepanormyeckoM KabuHeTe, My3ee H T. [. COCTABJIAIT
Ha0Op KyCOUKOB ¥M3 MHHEpPAJOB, BXO[AMUX B UIKAJIY TBEPAOCTH.
Taxpme Halope cayKaT dTANOHAMM [Js ONpefelieHUs TBEPHAOCTIl
HHTEePECYIHNX HAC MHHEPAJOB,

Ilpn orcyrcTBHM yRasanmnmX HaGOpOB TBEPNOCTH MUHEPANA. MO-
meT OpTh HpuHONM3HTENBHO OHpeNeNeHA HPH IMOMOINYM HAXONANUXCSA
nopn pykamu mpeameroB. Hampumep, eciau Mumepalx CKOOIWTCS HOT-
TEeM — ero TBepAOCTh 1; ecan MuHepajd Iapamaerca HOTTEM — ero
TBEPAOCTD 2; eCiN MUHepasl CKOGANTCS HOJKOM — ero TBepAoCTh 3;
ecqyl MUHepaJ JIeTKO IAPAmaeTcA HOMKOM — €ro TBepHocTh 4; ecin
MHUHepaJX TPYAHO IAapalaeTcA HOMKOM — €r0 TBEPHOCTH D; €CIHIl M¥He-
pall TPYNHO IApamlaercs CTEKIOM — ero TBepHOCThL 5,D; ecii MHHe-
pal He mapadaeTca HaDHILHAKOM — €Tr0 TBepfocTh 6 m Bemmre. Mume-
paJssl, BMeOmue TBepAocTh 6 M BuINe, AawT yriyGiaennymo uepty
Ha Homxe. Mumepanm ¢ TBepAocTLIo 7,5 M BHIOIE pPEKW.

TBepnocTs MWHEPANa HAAO0 OHpeAeliATh N0 TAAAKOIl ero mosepx-
Hoctu. Hailina ma mmuHepale Takyo NOBEPXHOCTH, WO Heil ¢ JETKHM
HaflaBJIUBAHUEM LPOBONAT WEPTYy OCTPHIM YIJOM MHHEpaka, TBep-
JOCTh KOTOpoTo wm3BecTHa. llombupas DocaepoBaTelbHO pAJ MHEHE-
paIOB ¢ W3BeCTHOH TBepHocThio (M3 Habopa MIHepaJOB ITKANL TBEpP-
JOCTH), HETPYHAHO YCTAHOBUTH W TBEPMOCTH IICCIELYeMOro MUHepala.

Ilpu ompegmenenun TBepHocTH Muuepana B FOPHOH mOpofe HAjo
CIEHMTDH 38 TeM, YTOOH UCIHTAHMIO IOBEPTajiach MOBEPXHOCTE HUMEHHO
MHTEpecyolero Hac MHHepala. '

TrepgocTs MuHepasoB 00yCIOBIUBAETCH B OCHOBHOM CHIOH clie-
mIeHnd dYacTul, o0pasylomux MHHEpajJ. JTa CUjia yBeIWYHBAETCH
€ YMEHBIIEHNEM PACCTOSHUS MeM/y JaCTUIAMU.

YenpHblE Bec

Ynenrusiii BeC MUHEPANIOB IpUOIMSUTEILHO OIEHUBAETCA B3Be-
muBannem» B pyke. Ojfno 370 ucmnTanpe OODpefelseT TPHHAJJIEN-
HOCTh MmHepalla K oOOopefeleHHOH Tpymie: JerKUX MUHEpaloB
(yn. Bec 1—3);.cpemuux (ynm. Bec 3—4); msmreanmx (yn. Bec 4
U - BHIINE).

Uro6sl HOMyINTH HATIALHOE NPENCTABICHAE O PABHHULE Y/edb-
HEX BECOB MHUHEDPAJIOB TPEX YHNOMSAHYTHX TIPYII, KOCTATOYHO BH-
6paTh Tpu MEHEpaJa, HO OMHOMY U3 KasKIOW IPYIIH, IPEMEPHO Ofu-
HAKOBOro 00'beMa M CPAaBHUTH UX [00YEpPETHLIM B3BEMIUBAHNEM B PYKe.
B xagecTBe Takux MuHepanoB MOKHO B3ATH runc (yia. Bec 2,3), amaTur
uan porosyno ob6marky (ya. Bec 3,1—3,5) u 6apur (ya. sec 4,3—4,7).
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CnaiiHocTn

CnafinocTho HaswBaeTcd CHOCOOHOCTL MUHEPANOB pPaCKAJEI-
BaThCA IPH yape IO OIpefielleHHBIM INIOCKUM IOBepXHOcTAM. CTemens.
5T0il cHOCOOHOCTH y pasHHX MUHepalos HeofnnaxoBa. Hampaeinenms
TIOCKOCTel CIIAaHHOCTHA TeCHO CBA3aHK ¢ KpHcTainiaorpadudeckoit gop-
Moit MuHepasia. PasnuvanT cllefyone cTeIeH: CHaiHOCTH; BeChMa ¢O-
BEpILIEHHYI0, COBEPHIEHHYIO, CPENHIOI0 (SIBCTBEHHYIO) U HECOBEPUICHHYIO..

Becbma coBepmenHOil cnafimocreio 001afaloT MUHEDAJH,
KOTOPHE JIeTKO JIeNATCSA IO OMpefeleHANM HAHPABICGHUAM HA JHCTOY-
¥y 1an mnactusku, Hanpumep, Taabk, MyCKOBAT, OHOTWT, THIC Je—
AATCA B ORHOM HANPABIEHWH, KAaJNbIUT — B TpPeX HAUPABICHHAX.

CoBepmenHO# cmalimocrthio obHamal0T MUHEpPAIH,
KOTOpHE HpM yjAape IO HUM PAaCCHIAITCA Ha OOGJOMKU, OrpaHmden~
HHEe OJIOCKOCTAME cHaiimocT (HEeNpaBWILHEIE NOBEPXHOCTH HM3JIOMa:
npu coBeplieHHONl cmaiiHocTm Hoaywatores penko). Haapimep, mab-
pajgop m porosasg oOMaHKa MMEOT COBepHIEHHYI0 CHANHOCTD B ABYX
HANPaBICHUAX, JOJOMHT — B TPEX HANDPABJICHHAX.

Cpegneifi (ABcTBeHHOH) cmaiiHOCTS 0 obnagawoT
MUHEpalbl, KOTOpHEe IpPH yAape IO HAM PACHAfAIOTCA Ha OCKOIKH,
OTpaHHYeHHKE NPUMePHO B OJHHAKOBOM CTEleHH KaK IJIOCKOCTAMIE
cOaiiHOCTH, TaK I HeNPABMIbHEIMA TOBepXHOCTAME usioma, Hanpu-
Mep, aBruT obnamaer cpefueil CmMafHOCTHIO B ONHOM HaNpaBIeHnH,
aHOPTHT — B [BYX HANPABICHHAX.

HecoBepmennoil cmaiinocThio o06IafaloT MuUHe-
PaiEl, KOTOpLIe IPH PACKAIKBAHUYM TOYTH HE JAKT IJIOCKHX OTpa-
HNYeHHH, ¥y KoTOopmX GOnbmas dacTh 0GIOMKOB OTpaHVYeHA HEIpa-—
BUIBHHIMU MNOBepxHOCTAMK wu3ioMa. Clofla OTHOCATCA THIAyKOHMT,
XaIbKOTMUPUT, AUATUT ¥ APYIUe MUHEPAIHL.

CraifHOCTB, KaK MBI y’Ke BIEIH, MOKET LpPOSBIATHCA B OI(HOM’,
OBYX ¥ TpeX HANPABICHHAX.

CoaiisocTs 06yciaoBiena 0coGeHHOCTAME CTPOSHAS OPOCTPAHCTBEH—
HOH pelIeTKH M pAacloJO)KeHWeM B Hell aTOMOB M APYTHX YacTHIL.
Mexgy atoMamu, 3apsyKeHHHIME OJHOUMEHHO, CHJBI CIETUICHMA pas-
BHUTH BHAYUTENHHO cjalee, deM MEMKAY AaTOMAMM, 3apsKeHHBIMI
pasHonMenHO. BeaemcTBue aToro cmaliHocTs 00HApyKHMBaeTcA B Ha-
OpaBJIeHHN CBABM OJHONMEHHO 3apsyKeHHHX aToMoB. B wnampasie-
HUU 7K€ CBASHM PA3HONMEHHO 3apAKEeHHHX ATOMOB MUHepajsH He 00-
HApYHUBAIOT CHAHHOCTH M AT HEPOBHHIH H3JIOM.

Xapakrep cmaifHOCTH SABIAETCS BeCbMa BAKHHM W TOCTOSAHHEM
TIPH3HAKOM MUHEDPAJIOB,

Nszaom

N3momom mnHaswiBaeTcs BHJ HOBEPXHOCTIL, nonyqaeMou ‘mpr
pasfuBaHMM MupHepajJa He IO IJOCKOCTH CHAfHOCTH. PasinuaioT:
CAeYIOMMe BUAH N3I0MAa: PAKOBHCTHIH, KPIOYKOBATHIL, 3aH03men,
3eMIUCTHI, sepHHCTHIHE 1 Op.

3%
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Ilop paXKOBHCTHM M3JT0MOM IOHUMAKT H3JIOM, HOpH
KOTOPOM IOBEPXHOCTH HBJIOMA MOX03Xa HA BHYTPEHHIOHN HOBEPXHOCTH
PaKOBHH., JTOT HM3JOM LMEOT KBAapll, TODHEI XpycTamb, reMaTHT,
amaTeT, CepIeHTHH.

Ilon KpwWIKOBATHM HW3I0MOM IOHHMAETCA M3JIOM,
OpE KOTOPOM IIOBEPXHOCTH H3kOMA Trpy0asd M MNOKPHTA MEIKHMY
«KpoYoIKamMm». Taroll H3JI0M wW3BecTeH, HANpHMEpP, Yy CAMOPOXHOMA
Mepu, cepebpa, 3010Ta M APYrAX KOBRUX METAJIOB.

Ilpn 3aHO031CTOM HM3J0Me TMOBEPXHOCTh H3IOMA MO-
KpHITA TOHKHMM NOJOMAHHEIMM BOJNOKHamM#M. OHa HamomMunHaer co0oit
HEOCTPOTAaHHYI0 AOCcKy. Tako#l ma10M UMeeTCH y BOJOKHUCTOTO IHMca,
acOecta, XJIOpATa, CepIeHTHHA, Jefmura, porosoil oO6MaHKW.

3eMAIUCTHM M3JXAO0OMOM CUATAIOT M3JAOM, IIPA KOTOPOM
TOBEPXHOCTHh W3J0MA MATOBAsg, IIEpPOX0BaTasd, MOKPHTAA «OBLIBIOY.
Taxoil H370M TUMET KAOXUHWT, JUMOHUT, (OCHOPHT, TEeMATHT.

Ilog s3epHMCTHM HW3J0MOM HOHHMAETCA H3JIOM, HpH
KOTOPOM HOBEPXHOCTH H3JIOMA MMeel 3epHUCTHIT Xapaxrtep. OH Ha-
Oaroflaercsi y TAKUX MUHEPANOB, Kak rpadnr, aurugpeaT (B CHLIOm-
HBIX MacCaX), MATHETHT.

HOser

Harypanbanifi nser mmoboro Tema 3aBmcuT OT €ro crnocoGHOCTH
IOTJOMATh MM OTpaskaTh CBeT TOr0 WIW ApPYroro Isera. B pane
Clly4aeB OKpacKa MUHEpAJa fAaeT YKasaHWA HA €r0 XUMHYecKui
coctaB. Hanpumep, Bce BOIHEIE COMM MeOM MMEIOT CHHHN WM 3ele-
HEI 1Ber. UepHHI niu 3eleHOBATO-IePHHIN IBeT yKassBaeT HA Ipi-
CYTCTBME COe[MHEHWI j;Kejie3a I MapramHma.

YacTto BmepBLie 3aHUMAIOMUECH MEHEPAJIOTHEH CTPEMATCA MOJIb-
30BaTHCH NPH OIpereleHNN MWHEDANOB MX OKPACKOH Kak TIVIaBHBIM
mpusnakoM. Taxoit mopxom HempaBWJIeH, Tak KaK OJUH M TOT iKe
muHepan GpBaeT pasimyHO OKpAUIEH MHOTAA B 3aBHCHMOCTH OT He-
3HAYATENBHHIX IpHMecedl W 0COOEHHOCTEH CTPOEHHMA IPOCTPAHCTBEH-
Ho# pemerxku. Hanpumep, TypMajaud OmBaer CHHEMM, DPO30BHIM, 3€-
JeHHIM ¥ fajke HYePHHIM B 3aBHCHMOCTH OT TOTrO, HPHMMECH KaRHX
9JeMEHTOB B HeM IpucyTcIByor. llunkosas obManKa MMeeT KeITE,
KOpDMYHEeBH, 4epHEId ¢ CHHEBATHIM OTTEHKOM IIBeTa B 3aBUCHMOCTH
OT KOJ{4YecTBa IpHMeced COTell mele3a M JPYTAX DIEMEHTOB,

CpoiicTBeHHAsT MUHEDAJXy eCTECTBEHHAs OKPACKA MOKeT HMHOTZA
CHJIBHO MEHATHCA OT HE3HAYHTeJbHHX mpunmecedl colell megm, Xpoma,
HUKeJIS, jKele3a, KANbIUA, MArHNA ¥ ApyruX saemenToB. Ilo Bce
/e NMMeeTcH pAL MIHEPAJOB, J{Jif KOTOPHX OKpacKa ABJIAeTcA MO4TH
pellaomyM NPU3HAKOM [P WX oOnpejexennn. N HUM OTHOCATCA
rajJeHWT, MMEOMUA CBUHIOBO-cepHill IBeT, Tpadur, MMelomui InBeT
0T CTaJbHO-CEPOTO [0 UYepHOTO, XAJBKONUPHUT, WMEIOmuil ApKo-
KeJITHI, 30J0TACTHH IIBET, NUPHUT, HMEIOMU OIeHO-NATYHHLIHA 1BET.

Jlna psiga. MUHEpamoB XapaKTepHHIM IPU3HAKOM SBJIAETCA IBOT
9epTsl MuHEepana. Uro0H mOXy9uTh uepTy MUHepasa, HONb3YIOTCH
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dapdopoBoil HeraazypOBAHHON ILIACTAHKON, MO KOTOPOIH HpOBOXMT
HCHHTYEeMHM MHHEPANOM C JeTKHM HAJABIWBAHMEM. Clepra JOMMmHA
6nTe mupoxast, He Mmenee 1—2 mm. Uepra mpemcraBideT IOBeT IIo-
pomxa mumepaxa. ['padur maer cepo-uepuyio OxecTsmyo dwepry,
JANMOHHAT — 3KeJlToBaTo-0ypyo maum Oypyio, TeMaTnT — BUNIHEBO-
KpacHYI0 # T. . MuHepaJs ¢ TBepHOCTBI BHIIe 6 He MAIOT YEPTH.

[Ipu ompepenenmn nBeTa MuHEpadoB HeoOxXoxumo Tarke o0pa-
maTh BHUMAHWe HA TO, ABJIAETCHA JU MUHEpaa NpPo3padyHeM (mpocse-
YIBAIOMUM B Kpagx) Wi mHe-
OPO3PAYHEIM.

K mpospaumeiM, wnam mpo- \¥ \ X
CBeUYNBAIOIIVM B KpasgX, MHHE- \
pajlaM MOKHO OTHECTH THIC, N
r alUT, CHJILBHH, KaJbIHAT, “\
AHETHAPHT, TOJIOMHUT, (DIWOPHT
H Ap.

K wsempospavysmM MuHepa-
JlaM MOKHO OTHeCTH TIpadur,
XaIbKONHPUT, JIUMOHHT, Te-
MATHT, MAaTHETWT, HHPHT.

Upesenaaiino BayRHEIM
ONTHYeCKNM CBOHCTBOM MWHE-
palloB ABIAeTcA A BOIHO e
JydeNpenNo MIeHHE,
3aRII0YA0MEecA B  CIeAYIo-

meM. Ecan B3aTe npospagmsrit

poMOO03Ap MCMAHICKOTO UrmaTa %:ﬁ,ﬁi‘zipaﬁ,‘}ﬁ‘“’,}i‘;‘i" l%n%i%ﬁ%ﬁx%mﬁw{
¥ IOJOMKHTH HA 6ymary ¢  KDHCTamnoB KanbmiTa (UCNAHACKOTO IINATa).
KaKo#-imb0  Hagmuchbio, TO - .

CKBO3Bb KPHCTAJI MH YBUJHM ABe HATUICH, OfIHY HAJ APYToil, HpHyeM
OyKBEL 0fHOM Hamumen OymayT BUAHH ciabee, gem papyroil. fAsmenue
370 TeM 3pdeKTHee, YeM TOJAME KPUCTALI. IT0 3aMeIaTelbuoe CBO¥M-
CTBO, KOTOPOe CTOJH OTYCTIMBO BHPAXKEHO B HCIAHACKOM IInare,
XapaxTepHO [AJA OONBUIMHCTEA KPHCTAINOB (KpOMe KPHCTAJIOB
KyOmdeckoil CHHrOHWH), HO BHpaMeHo oOwWYHO Tropasno ciabee
(puc. 6).

Ecln HONOMUTD KPUCTALI MCIAHACKOro mnara Ha Oymary, Ha
HOTOPO# KApAHJANIOM IJIH YEPHHJIAMH OTMEYEHA TOYKA, TO CKBO3D
KPHCTANJI MH YBUAVM LBE TOYKH. KCIH Teleph BPamATh KPHCTAII
Ha OyMare BOKPYT OTMeYeHHOIl Touxu, To 6oiee OT4eTIMBAfg TOUKA
OCTAHETCA HEWOJBIKHOH, a [pyrasd IO Mepe BpamieHus KpPUCTAJLIA
Gyner ONMHCHBATH OKPYKHOCTH BOKDYT IIEpBOIi.

910 00BACHAETCS TeM, UTO KaXKNHI Jyd CBeTa, NIPOXONAIIAI
Yepe3 KpPUCTANI MCIAHACKOIO INNATA B HAIN [JIa3, pasleaAeTcs
HAa JiBa Jyda: OOHIKHOBeHHHI (HENONBHIKHAA TOYKA B HAIIEM OILITE)
I BeOOHKHOBeHHK# (TOYKa, MBWKymAsACA BMecTe C KpPHUCTAJIOM
OpU ero BpalNeHuI).

Puc. 6. J[soiinoe nyuenpesnomiente Kpn-
CTaA KaXbIUTA.
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BJIECK

y MHHEPAJIOB BHICIAOT [BA BAJA OllecKa: MeTaJMHUeCKHH Hu
HEMETAJUIAYeCKHIL.

MertaanamGeckum 6JIeGKOM HA3HBAWOT OJECK, KAKUM
XapaKTepH3ylTCA MeTANIB, HAOPAMED CTajib, 30J0T0, CBUHEIL,
pTyTe ® T. A. Meranaudeckuii OlecK CBA3aH C HENPO3PATHOCTHIO
BEmeCTBa. IIBer weprh MHHOPAJIOB € MeTAJLINIeCKHM 6JIGCKOM aep-
HE HIM TEeMHO OKpamIeHHBIN. :

Merannuaecknit OjleCK MMEOT XaXbKOIMPUT, CeMATUT, MATHOTHT,
MAPKa3UT, OUPHUT, TAJSHUT H [Ip.

Hemerannmuecknunm Gxecxowm obmagalor upospad-
HEe A TPOCBEYHBAKIINE B KpadAX MHUHEPAJIHL.

Cpenu HeMmeralnIudecKoro GiecKa pasiWdaT aJdM a3 HH i
D ecK, KAK <Urpay y alMasa; sk K pHH I Gl e ¢ K, KAK Y CepH;
CTeKIAHUHNHA OGXecK KAk y rOpHOTO XpycTalsd, CTEKIA;
MeprIaMyTpoOBHHA 6ecK KaK y CIIOB], TAAbKA, OJHBIHA;
menkKoBHCTHH O6Gumeck, xax y acbecta, MarmesuTa.

Iiser JePTH Y MHHEPAJOB C HeMeTaIHYeCKIM GIECKOM CBOTIO
OKpaTIeHHHIH.

Kpome rtoro, pasigmuaor MeTanaAoBUAHEEA 6oeckK,
HampuMep y rpadura (MeTaINOBHAHLI [0 KHPHOTO), IIAAYKOHHTA
(TyCKRIBIH TOMyMeTANIM4eCKiil), AINMOHNTA (MATOBRIA, TYCKIOMETAN-
JAAYeCKHUl).

§ 2. OIMCAHUE MUMHEPAJIOB

Camopoyianie 3IeMeHThI

A 1 m a 3. Xumugeckmii coctaB C. Tsepmocts 10. ¥Ynu. Bec 3,52.
Kpucramnm kyOmueckodl cuuronmu, OGOJbImel 9acThi0 HpPO3pAdHEe
¢ anMasHeiM OGaecxkom. KpymHme KpHCTANIH BCTPEYAIOTCS peXKO.
Beangupa mpumcramios ompefenserca B Kapatax (KapaT— efu-
HUIA [ ONpefelneHus Beca nparon;elmmx Kamueil, paBHAs OKOJO
0,2 e). .
YUepHpie pasHOCTH aJMa30B B BHAE MEIKO3EPHMCTHX HIH IJIOT-
HHX arperaToB IOJyYuJdH HanMeHoBanme KapO6owapmgo. Omm
0co0eHHO TBepAH 1 BLICOKO IeHATCH B TexHmKe. Ilpospatdnsie pas-
HOCTH ABIAIOTCA [paroneHsmMu Kamaamu. OTmiandoBaHHHE TIpa-
HeHHe aJMassl HaspBalTcs OpuaamauTamu. Henpospau-
HEIe U TeMHHE PA3HOCTH AJTMa30B ymoTpeOAATcs AJid TOUYHHX IpH-
DopoB, pesKH CTeKNa, a Tawme kak abpasusel. Kpome Toro, omm mc-
MONB3YIOTCA MpH aAMa3HoM OypeHHH [iA BCTABKHU B KODOHKH. B Ha-
cToAmee BpeMsl AJMAa3hl MAaJHX PA3MEpOB IONYJAIT HCKYCCTBEHHBIM
oyreM. MecToposxaeHna aiMasoB CBA3AHH ¢ yJILTPAOCHOBHHMH TOp-
HRIMHI HOpopamu., B mociemHee BpeMs OTKpPHITH aJIMA30HOCHBIE MeCTO-
pompennua B AkyTunm. AnMass BCTpeYAaloTCA W BO BTOPMIHOM 3aJe-
TaENHM — B POCCHIAX. :
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I'padnrt. Xumamuecknii coctaB C. Tsepgocts 1. ¥a. Bec 2,2,
I'excaronanbuas cuaronnsa. CnaiiHOCTE BecbMa COBEPIIEHHAS. B OLHOM
sanpasaennu. OGpasyer IucTopaTHe, YeIIyidaTse W ILIOTHEE, aMOpd-
HHE ¥ CaKICTHeE macch. Bieck merammosupmeii o sxmpuoro. L ser
CTaNbHO-CepHi M0 depHOTO. Yepra cepo-wepnas Onecramasn. fHupen
sHa omynb. Ilauxaer pyku. Berpedaercss B KPHCTANIAYECKHX CIAaH-
1aX, U3BECTHAKAX ¥ B BHJAE HENPABHIBHHX BKIIYEHHAN B M3BepiKeH-
HEIX mopomax (rpamurax). BechMa BOSMOMKHO, YTO BO MHOTHX CJIY-
JaAX fABAAeTcH NPOXYKTOM MeTaMopdisMa KaMeHHHX yriaefi. JIyg-
mue copra rpaduTa UAYT HA HSTOTOBIEHHE KapaHmameii. ’

C e p a. Xumngecknii coctas S. Tsepmocts 1,5—2,5. Y. Bec 2,1.
Xapaxrepusyercsa noaumopdusmonm. [laer KpHcTaxnsl poMOudeckoil u
MOHOKJUAHON cunronuit. Hpome T0T0, BCTpeuaeTca B aMOphHOM BHIE.
IiBer xapakTepHHH jKeNATHI, peKe KOPHIHEBHI, 3eJleHOBATHI, Ce-
poBatuiil. Baeck smupumit (cmonuctaiit). Yepra Gemas. Jlerko saro-
paerca, faer ciaboe roxyboe mimaMAa H BHJeNSAET CePHACTHH ras
c xapaxrepmbM yaymameuM 3anaxom. Cepa oGpasyercs Bo Bpemsd
BYJKAHIYECKIX H3BEPIKEHUN B DPe3yAbTaTe KOHIEHCALN NAPOB WIH
HOJyYacTCs IpH OKHCAeHHH cepoBomopona. Cepa TakiKe BHIJEIAETCA
B pAfe ropAdYirX MHHEPANbHHX HCTOUHMKOB. I'ilaBmas macca camo-
popHOIl cepsl obpasyeTcs HMpHU pasiOKEHUH THICA I OTIACTH APYTHX
COPHOKHUCABIX COGIUHEHME B NPHCYTCTBHE OPTAHIYECKHX BeIecTB.

Cepa mpmer Ha H3rOTOBIEHNE CepHOH KUCIOTH. YmoTpebasercs
B DJEKTPOXMMHNIN, 9JEKTPOTeXHHKe, MeMIIiiHe, CAHITAPHOM M BOEH-
HOM Jiente. Vger naa 60pe0H ¢ celbCKOX03iICTBEHHBIMII BPEANUTENAMH,
OAA BYJIKAHIBAIHN KayIyKa.

CamMopopmguoe dounoro. XuMudeckuit coctas Au. Teep-
nocte 2,5. ¥Ya. sec 15—19. Kybuueckaa cumromma. OOwumo copep-
sKUT Opumecu cepebpa m Megu. Mmeer apro-skextmii meer. Otin-
YaCTCA XOPOHmiell KOBKOCTBIO. Berpedaercs o0HYHO B 3€pHAX, Ia-
CTHHKaX, gemyax. Mecroposmenusa damie BCEro CBA3aHLL C KICIRIMI
MarMaTmuecKuMu mopoaami, OHHI HepefKO HPUYPOUEHH K KBAPHEBHM
rHAPOTePMANBHLIM KiIaM. Diarogaps GOXBIHOR CTORKOCTH I BHICO-
KOMY YEeIBHOMY BeCy 30JI0TO B [1300MIHN CKAIIABAETCH B POCCHIIAX.

Camopopgrasg naartnHa. Xavugeckuit coctaB Pt. Trep-
noets 44,5, ¥Ynu. Bec 14—19. Kpucrammm penku. Ilser crampho-
ceprlif, Oexmil m cepebpamo-Gespiil. CeAsaHAa ¢ YIABTPAOCHOBHBIMH
mopogami. flBisgercs ycTOHYNBHM MumepaloM W HAKAILINBAETCH
B POCCHIIIAX.

Cynsduns

ODupunr (cepusit mim jKelesHslir XonauegaH). XHMHYECKHA
cocras FeS,. Trepgocts 6—6,5. Ya. sec 4,9—5,2. Baeck cuapHHIi
MmeTannuueckuii. [ser Gmemmo-naryuno-mentoiii. Yepra wepnas, 3e-
JienoBaTo-yepHas u Gyposato-uepnas. Vzimom mepoBHHIA. Kpucrammis
B BHJe KyOHMKOB co mITpmxaMmu Ha rpanax. Berpewaercss B BOfie BKpa-
IVICHHMKOB B PA3JIMIHHIX HOPOMaX, TAalke B BHJE IJIOTHHIX MeNKO-
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KpHCTalInuecKnx Macc. Yacro obpasyer sxelBaKM, KOHKpEIUI.
WUner na uaroToBieHye cepHOH KUCJIOTH.

Mapkasur (ayaueTHit xomuegam). XUMIYeCKMHA COCTaB
FeSz. Tsepmocts 6—6,5. ¥u. Bec 4,5—4,9. Poubuueckas CHHTOHUSA.
Berpedaercss B3 Bupe pagUalbHO-IYYIHCTHX CPOCTKOB, Ta0IHTIATHX
7 KONbeBUAHEIX KpucTalnoB. Uacto obpasyeT MKeIBAaKM U KOHKpe-
mun. Dieck Mmeramimgeckuit, cepeGpsmo-somoroit. Ilser Gmegmo-
JTaTYHHO-KEIATHH, cBeTiee, dem y mnupurta. YYepra cepo-seieHas.
Wsnom meposumii. Yame Bcero Berpedaercs B TIHHAX, CIAHIAX U
APYIHX OCANOYHEIX TODPORAX.

XaarsRKouupur (MefHHHE Komuenam). XHUMHIECKHH COCTAB
CuFeS,. Tsepmocts 3,5—4. ¥Vn. sec 4,1—4,3. Baecr cmabpomeras-
nmgecKuii, WHOTHA ¢ mecTpoli mo6eKaTOCTBI0, AHAJNOTHIHON TOH,
KoTOpasg Ha0uaiofaeTcs y NaBAWHBUX IepbeB. LlBeT APHO-IKeNTHI,
goaotucTHil. Yepra sememoBaro-uepuas. Vsmom meposustii. Terpa-
romansgas cupronud. @opma KpucTawmoB — Terpasgpu. Berpe-
gaeTcA B BUJe INIOTHHIX MAacC, BKpallleHnil B RMIaX MarmaTmde-
CKOTO IIPOMCXOKJEHIA U pexe B OCANOYHHX mopogax. flsiamercs
CIYTHHKOM MeJHHX pyA U caM MCIOOIb3yeTcd - KaK MefHAA pyfa.

TFanenmwnrt (cBuHNOBHH Gmeck,) Xumugeckuil cocras PbS. Co-
mep:xut gacto cepebpo. Teepmocts 2—3. ¥Ya. Bec 7,4—7,6. Hy6u-
geckad cuHronmsa. Qopma Kpucraamos — dame Bcero Ky6m. Liser
cBUHIIOBO-ceporii. Bieck meramnmueckmii. CoaiiHOCTL BecbMd COBep-
menHasa. fIBageTcs OCHOBHOM pyHo# HA CBHHEN.

CyasdaTs

F'mue. Xmmmueckuit cocrtaB CaSO, - 2H,0. Tmepmocts 2.
¥Yn. sec 2,3. Baeck crewnsanupii. liBer Gemmiii, cepnii, KpacHoBa-
THE. Berpewaercs GecnBeTHEl mam mpospaunsiii rume. Yepra Ge-
masg. Y BOJNORHHWCTHX pasHocTedl samoswmermii msioM. CuaiiHocTh
BecbMa coOBepmiennas. Pacmemisercs uwa Tomk#e miactuaru. CuH-
roaud MOHOKIWHAAA., MOPMEH KpPHCTAIIOB — PO3ETKA ¥ NBOHHNKH
B BHJle «IACTOUKIHA XBOCTa». BeTpewaercs B IIacTax 0CafOTHBIX
IOpON B BHAe UemIyH9aTEHX, BOJIOKHHCTHX NN INIOTHEIX MOJIKOSOP-
HOCTHIX MACC.

Arrupgpur (6e3Bomusrit rmlc) XHMII‘IGCK]?IH coctas CaSO,.
Tsepmocts 3—3,5. ¥Ya. sec 2,8—3. Baeck crexnanusii. LiBer Gemmii,
cepoBaThlii, romy6oii m xpacmoBartwmii. Yepra Oemas mim cBeTIO-
cepag. M3moM B coyomEBX Maccax sepmumcThii. CoaiHOCTH coBep-
MIeHHAsA IO TpeM B3aUMHO-NepHeHAVKYIAPHHIM HampasieruaMm. Cun-
roHua pomOmueckas. Kpucramnm pemkme m menkme. BceTpedaercs
B CIUIOIIHBIX TOHKO3€PHUCTHX MAacCaX, B BH/Ie TJIACTOB M IPOKUIOK,
a TasKe JKeJBAKOB B OCaJOYHKX mopofax. Hepexwxo BcTpedaercs
BMeCT€ € THIICOM H KaMeHHOHX COIEI.

Bapur (ramenmii mnar). Xumugeckuit cocraB BaSO,. Tsep-
mocth 2,5—3,5. Y. Bec 4,3—4,7. Cuuronns pomGugeckas. Berpegaer-
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¢A B BUje WIOTHHX rpy6o3epHHCTHX Macc 06esoro, ceporo, KpacHoro,
fyporo, roay6oro u gepHoro Isera. Hepemko BcTpeuaerca B xopoiro
00pa3oBaHHEIX TAOIMTIATHX W DPU3MATHYECKHX KpHCTALIAX, B ApYy-
.sax. CmaifgocTh coBeplIeHHAS.
Mupa6uaur (raaybeposa cons). Xummuecknit cocraB Na,S0, -
- 10H,0. Tepmocts 1,5—2. ¥Yu. Bec 1,5. CHHrOHIS MOHOKJIIHHAS.
OO6HYHO BCTPEUAETCH B BHJE 3CPHMCTHIX MAcC, KOPOK, & TaAK:Ke MpH3-
MAaTHYECKUX MM TabauTgaTeix KpuetammoB. [lBer Oeamil. Craii-
HOCTbH COBepIeHHasdA. Bumagaer 13 KOENEHTPAPOBAHHEX PACTBOPOB CO-
JeHHX O3ep, 3aJHBOB, JaryH. VmeeT ropbko-cONeHHIH XOJOAAImil
Bryc. Ilmasurces, OKpawrmBas MWirams B eaTwil nser. Hcemoabsyercs
B OFPOMHHIX MACIITa0aX B XUMHTeCKOH HpOMBIILIEHHOCTH.

Tamonapr

Tanur (kamennas coxs). Xumumueckwmii coctaB NaCl. Tsep-
gpocth 2,5. ¥Ya. Bec 2,1—2,2. Baeck crexisiuawii. 1]Ber Genwit, gacto
CepHil, cUHeBATHH, po30BHil, Hpospaunuii. Yepra Genan. Coaiinocts
BeChMa COBEpIIEHHAs B TpeX HampaBueHuax. Jlerko packaixpiBaercs
Ha Kybmru. Cumromna rybmueckas. Berpedaercs BmecTe ¢ THIICOM
W CHIBBHHOM B BUAE CIUIOIIHBIX Mace, INIACTOB M B Buje OTHEIBHEIX
KPHCTANLIOB cpefu ocanogusix nopoj. Wmeer codewmnii Bkyc. fIB-
NAETCS JHATYHHO-MOPCKIM XMMWYECKEM OCAKOM MIH OTIOMKEeHHeM
COJIeHHX 03€D.

CuansBus (xmopuerit waamit). Xumuweckuit cocras KCl
Tsepnocth 2. Yi. sec 2. Cmuronus Ky6mueckaa. O6paayer sepHIICTEHe
7 IIOTHEIE MaccH. XOPOIINe KPHCTAIas pegku. Lser Oexsrit, Kpacso-
BaTHil, KUPOUYHO-KpacHHIl, roxyGoBaTeil. }meeT ropbKO-CONEHHIH
MTyanil BKyc. Ilmapmres, okpamuBas IJaMsi B KpacHOBaTO-pHode-
tToBu# nBeT. Cnmaiinocts BeckMa coBepmennad. McpoabsyeTcs Kak
ynobpenre.

Oanwopur (mrasnroBufl mmnat). Xumudeckuil cocras CaF,.
Teeppocts 4. ¥n. Bec 3,0—3,2. Ilpospaven MM IOXyNpPO3paveH.
Baecr creknanneii. 1lBer ¢momeroBmii, sKeNTHil, 3eJeHbIH, PO3OBHIi,
Genmit, Uepra Oeaan. CmaiinocTh coBeplienHas B YeTHpeX Hampa-
Buennsnx. Cubromus kyGmaeckas. @opma KpucTaminoB — KyOukum.
Betpeuaerca raaBHHM oOpasom B RuIax. fIBigercA IpopyxToM
OTIIOMKEHNHA TOPAYAX BOJHHX pPacTBOpoB. VijeT Ha M3roTOBIEHHE
¢$TOpUCTO-BONOPOAHOH KucAoTH. Miunepan o6pgHo ¢uoopecuupyer
(ceernTes).

Oxruciap

Kpapu fsasercs rpucralindecKoil pasHOCTHIO KpeMHe3eMa.
Xmvmueckuit cocras SiO,. Teeppocts 7 (He mapamaerca CTaJbHBIM
HoskoM). Bmaropapsa cBoeil TBeppocTH COXpaHAeTCA B BHJe OTHAeNb-
HHIX KPUCTAIIOB NPH Pa3pylIeHNN TOPHHX IOPOJ, B COCTaB KOTOPHIX
on Bxogur. ¥YA. Bec 2,6, Xpymox. CmaiimocTe XpaiiHe HescHas.
IlnockocTn cHafiHOCTIL MOKHO OOHApPYKMTH JANIb WHOTAA MPH Ha-
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rpeBaHMn UM pasbmBamuu Kyckos. Cumromns TpuroHanbuas. Breck
HA TPAHAX KPHCTAJIA CTeKIAHHHH I B m3jome kupuoii. Llser pas-
HooOpas3uwlil: 6ensil (MONOUHEIN), AHMUATHI, #EATOBATLLA, PO3OBHIL,
¢uoxeToBEI, YepHEI U T. K., HO Yamie Bcero Ksapi OwiBaer Hecrpert-,
HBIM, BOJSHOIPO3PAdYHBIM, CTeKJIOBHAHEIM. Yeproi me pgaer. Mamom
PaKOBICTHIL, B HEKOTODHIX CIy9aAX (B CIIONUIHEIX U IIOTHEIX Maccax)
3aHO3UCTHII, HepoBHH. Hplcranmuayeres B IpHSMaTHYECKUX HOp-
Max ¢ INpaMHfAJbHEBMH MEeCTHIPAHHEMN OKOHYAHUMAMHE. I'panu Kpu-
CTANJ0B LMeIT IOIEPEeYAYI0 LITPUXOBATOCT.,

ITpospaynEle KpHCTANNE KBaplia HA3HIBAIOTCS TOPHEIM XPYCTAJeM.
Hpucrannm xBapla AuMYaTOro LBeTa HA3HBAKTCA [ Bl M Y4 T B M
FODPHBM XPYCTAJ €M, MOJIOUHOTO —MOJ OYHH M K B a p-
meM, (QUONETOBOTO IiBETA — aMETH CTO M, YEPHOTO IIBETA —
MODpuOHOM Hsapm BcTpewaercs B KHIAX, JKEIBAKAX, JKEOHaX.
Hepengko ob6pasyer miaoTHbie MEIKOKPHCTALINIECKIE MACCH.

flBnsieTca cocTaBHON UACTBI0 KHCIHX MArMaTHIeCKHX IODOT,
IIaBHEM 06pasoM TpaHITOB, a4 TAKKe MHOTHX MeTamMOp(IIecKHX
I 0Caf0YHEIX TOPHHIX IOpOj (HeCYIAHIIKOB, IMECKOB).

IiBapueBHe meCKH UIPHMEHSAIOTCA B CTEKOJNBHOM IPOIM3BOJCTBE,
AAYT B KadecTBe (JOPMOBOUHOTO MaTepuana. HBaplieBbie IeCYAHUKH
HCIONB3YIOT KAaK CTPOMTEIBHHI MaTepHal, IpU H3TOTOBICHHH jKep-
HOBOB, TOUNIBHEIX KamHell u T.7. HBapu — upesBmuaifino pacupo-
CTpaHeHHHIT B 3eMHOH KOpe MHHepaJl.

Hpemensn Bechma pacnmpocrpaHeHHas pasHOBHAHOCTb KpeM-
nesema. Xumuyecknit cocras Si0,. TBeppocts 7. Y. Bec 2,6. Heptni
me maer. Hempospawen. LiB:T smexntwii, kpacmoBatklil, WepHEI, ce-
puiii u 1. 1. Ilpm ymape o cTamp MCKpHT M H3faeT XapaKTepHHH 3a-
pax (4YecHOKa). :

Xaamemgon Xumuueckuii coctraB SiO,. Teepmocts  6,5.
¥n. sec 2,6. Baeck Mmyrtapii srupumil. lBer cBerdo-cepriii, roay-
foBarmit, GypoBaTo-KeXTHH UIH BocKoBoil. IIpocBeunBaer B Kpasx.
Yeprer uwe maer. Vamom paroBuctTsiii. CTpOeHIIe CKPHTOKpPHCTANIN-
qeckoe. Ipmeranmos, o0HapyXuaBaeMBIX IPOCTHIM IJIa30M, He JaeT.
Berpeuaerca B BHe KOPOK I OKPYIIHX, rpo3feobpasHuX, HOUKO-
BHIHHIX, CTANAaKTHTOOOPABHHIX, UYaCTO HMEWOUINX KOHIEHTPHIECKOe
CTPOGHHE MAcC, 3AMOJHAIIMX NOJOCTH B HOpojaxX. JacTo MOMKHO
BCTPETUTH XaJIefiloH B BUJe MUHTATHH B MATrMATHYECKHX HOPOKAX.

Cuuwve, jiesirnie, roay0oBaTHe PA3HOCTH XamlefloHA C SACHO BHI-
PASKEHHBIMI KOHIEHTPHISCKIME LHOJOCKAMY HA3HBAKTCA aT aToO M,
KpacHOBaTHE — ¢ e p A0 N i K 0 M. lIJ0THHe pasHOCTH XallefoHa
MeTaMOPPHUIECKOTO MPOMCXOMKIEHUA B CMeCH C IJIUHUCTBIMI Bele-
CTBAMu, TIOJNOCATHE, PA3HOLBETHHIE HA3HBAKTCA A II M & M H.

Xamefod HCIOAb3yeTcsl KaK OTHEYNODPHHII UM KHCIOTOYIODHLIA
marepuan. AmMu yoorpebmsTcA KaK XyHA03KeCTBEHHHIM CTPOMTENb-
HHH MaTepHual.

O o a a. Xommueckuit cocrae Si0O, - nH,O. Tsepmocts 5,5—
6,5. VY. sec 2,2—2,3. Bmeck upHbilfl, ¢ BHYTPEHHUM WBETHBHIM
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orpaskennem. LBer Gemmiit, skenTHil, cepril, cunni, Gypril, TYCKIBIA.
ITpocseqnBaer B Kpasx. Yepra cBeraas (Gemas). Mamom paxoBucTHil.
Hpucrammos He maer. AmopdeH. Boimonuser Tpeuimani I HyCTOTH
B TOpDHHX mopojax, oOpasysa Hategdsie QopMu. UacTo cayKuT ue-
MEHTOM B OCAJ{OYHHIX TOPHHIX Hopojax. Berpewaiorea mceBmoMopdosn
omasia mo fepeBy. Hepefkro BcTpedaercss B OCAJOYHHIX IOPOJAX Kak
TIPOAYKT BHEJIEHNsA M3 BORKHEIX PacTBOPOB.

TemaTurtr (xemesusrit OllecK, KPACHEIH >WKEIE3HAK). XHMHYe-
cknit cocras Fe,O,. TBepmocts 5,5. Y. Bec 4,9—5,3. Baeck cmus-
HEIL MeTajnudecKuii, mmorga Ttyckinii. Iiser ot Kpacuo-Gyporo
JI0 xenesHo-uepHoro. Uepra BmIHeBo-KpacHas. VI3moM paKOBUCTELH
nin 3emancTeii. Hpucrammusyercs B TPUrOHANBHOH CHHTOHWH.
Ob6pasyer Tabauakn u wemyiixu. Berpedaerca B MeTaMOpPPHYECKIX
nopofax. Hepenko o6pasyer Tyckisie IIOTHHE CJIaHIEBATHe, OOIH-
TOBEHIE WK 3eMIHCTHIE MAacCH X mimacTtul. Mmorma ofpasyer mouxo-
BUIHEE W JKMIKOBATHe MAcCH. VIcHOXb3yeTcsi KaK XOpOIHAs eye3-
HafA pyja.

MarumeTur (MAarHUTHHEA JKeIesHAK). XUMHYECKHI COCTaB
Fe,0, mmm FeO - Fe,0,. TBepmocts 5,5—6,5. ¥Yu. Bec 4,9—5,2.
Bneck wmeranmudecknit. I{Ber memesmo-wepmmii. Yepra wuwepnas.
CoBepmeHHO HeIpOspaueH. Xpymnok. HsmoM B KpHCTAIIWIECKUK
pasHOCTAX pAKOBUCTEIH, B CHNONMIHKX wmaccax 3epumcTorii. Cmaii-
HOCTE Her. Hpucrannmsyercs B KyOudeckoli cuHronum, oGpasyer
OKTasApH. Berpedaercsa B Bufe IIOTHHX MACC MJIA 3¢PHICTHIX BHpa-
f7eHU# B PA3IWIHHIX TOPHEIX HOPOJAX.

Jlnsa MmarHetWra XapaKTepHEL CHJIbHO BHIPAKEHHBIE MATCHUTHEHIE
cpoiictBa. OH HeiicTByeT Ha MAarHUTHYI0 cTpeiry. fpiserca myunreit
ReJNe3HOR pPy[noi.

Jduomonur (Oypmii smenssmax).  XiMH9eCKHil COCTaB
2Fe,0, . 3H,0 nan Fe,O4 - n H,0. TBepRocTh yINIOTHEHHBIX pas-
HocTedl moxomuT mo 5,5, v puxamx — g0 1. ¥a. sec 3,6—4. Buecx
MaTOBH (Tyckiaomeramnudeckuit). I[{Ber sxenTeiil, mento-Gypwmri,
TemH0-0yprIil m pikaBli. Yepra sxemroBato-Oypas m Gypas. Msmom
semameTsfl. CKpHTOKpHCTaNnudecknii m amopdmmii. Vmoraa paer
TCeBROMODP(O3H IO HMHUPHUTY. Berpedaerca B BHAe IIIACTOB, THE3N,
TMIOTHHIX MAcC, OOKYHO 60Jee UM MeHee HO3APEBATHIX, MOYKOBHAHBIX
HATEeKOB, MHOTHA ¢ JAKUPOBAHHON MOBEPXHOCTHIO, B Bhfe ry6uarnx,
TAYKAIOIKX MacC, TOPOXOBHAHHX W OONHTOBHX 3epen. Hepeako
mpefcTaBifeT JKeNE3HYI pyny, Hampumep OGoxoTHyno, o03ep-
HYyW. :

Ro pyupn. Xumuseckuii cocra Al,0,. Tsepmocts 9. ¥Yn. sec
3,9—4. Baecr crekJAHABIN, cuabHbl; o0nYHO HempoaspadeH. Liser
cuneBaTHi, cepuiil. Ueptsi me maer. Wsnom HepoBHEHE. CHHroHIA
TpuronanbHasg. ObGpasyer Kpucranins GogerkooOpasmoil u BepeTeHO-
ofpasuoit ¢opmel. Berpewaercs B Buje KpHUCTANIOB B IerMaTHTax,
reeficax, cIaHIaX, MpaMopax m pgoxomuTax. Yacro BeTpedaercs
B POCCHISIX.



44 aemermeL MuHepaa0ZUL, nEMPOEpPaPuU U MEEMOHUKU

Pasnocts KpacHOTO mPO3PavIHOTO KOPYHAA HOJIYYMIH HAVMEHOBA-
Hue py 6 m H a, ceporo, roxy6oro, cmaero — ¢ a ux ¢ u p a. Kopynp
ncnonb3yercd kKak abpasuBHbii MaTepmasi. MelroKpmcTalaudecKHe
MaCCH KOPYHJA, a TaKsKe MPHUPOJHEIC CMECH €ro ¢ SDPYIHMI MHUHepa-
naMu (reMaTHTOM, MATHETHTOM, LHHDHTOM H [p.) HA3HBAIOTCA H a-
MIEaKaMu.

B o k ¢ n T. Xumnuecknii cocras Al,O; - n H,0. Tsepnocts 1—3
B 3aBHCHMOCTH OT mpumecedl. ¥u. Bec 2,3—3,5. Amopden. Berpe-
9aeTcsi B BHAe IVIOTHHIX, PHIXJIHX, OONHTOBHWX CcrOmIenmii. Liser ot
Gemoro A0 KpacHOro, Kemesuctoro. fBiseTcA OCHOBHOM pymO# aiio-
MMHHA.

Kap6onatst

Kauxsunr (ussecrroBptii mmar). Xumugeckuit coctaB CaCO;,.
Teeppocts 3. V. Bec 2,7. Baeck crexnaansiii. I{ser B uncTix pasuo-
crax (xkpmeraiiax) Oemmiii, cepmil, mexTHii, roxyGoii. Ilpospaunsiii
unnm npocBeunBaer. Yepra Genasg. CuaiinocTs BechbMa COBEpIIEHHAA HO
TpeM HampaBienuAMm. CHHrOHWA TpHroHAJbHAA. JIEerKO packKaibi-
BaeTca Ha pomGosnpol. Berpeuaercsa B smmiax. flBasercsa cocraBHOM
YacThI0 MHOTHX IJIaBHEIM 00pasoM OCaf09HHX ¥ MeTaMop(HIecKnx,
mopox (Med, M3BeCTHHK, Mpamop). B mpospausmmx KpHceTainax xa-
PAKTepHO [BOIHOE JydenmpenomieHme. I1po3pagusiii KaJbBIUT C PE3KO.
BEIPa/KeHHEIM [BOMHEKIM JTydenpelOMJIeHHeM HA3HBAeTcA U € J a H -
CKHM HIuarto M CHIBHO BCKIIAET OT CIaboro pacTeopa COXAHOM
KucaoTH. Hcnompsyerca B TOAAPUIAMUOHHEX MUKPOCKOTAX H ONTH-
YeCKOH IpPOMEIIIJIGHHOCTH.

Aparonnr Xumuzeckuit cocrap CaCOg. Tmeppmocts 3,5—4.
¥Ya. sec 2,94. Kpucrannusyerca B poMOM9eCKON CHHTOHMWH. Bc'rpe—
"gaeTcsa B INIOTHHIX MAcCax, HHOrJa 00pasyeT OOMUTOBEE CKOIICHAA H
Hrouxb4aTsie Kpacramasi. lper Oensiit, cepsiil, yKeXTOBATHIH, 3€JIEHO-
Bareii. Bekumaer ot consanoi kucuorsl. I3 aparoHmTa 9acTo COCTOAT
PAKOBUHLI OPTaHN3MOB,

Marnesunr Xnvmweckuit cocraB MgCO;. Berpewaerca kpu-
craxnmiecknii W B 3eMIMCTHX MAaccax. Rpucramnmaeckuii umeer
TBepAocTh 3,9—4,5. Ya. Bec 3,1. Bieck cTexagnHbiA, 9acT0 MO~
pucThil M MatoBmii. Ilser Oemmii, cepmiii, swentwmii. YUepra Genas.
Kpumcrannmsyercas B Tpuromambmoil cHHroHmm, uspepka obpasyer
pomGoanpei. B KpHCTANINYeCKHX pPA3HOCTAX IIMeeT COBePIIEHHYIO
coafiHOCTh. BceTpewaeTcsi B 3epHHCTHIX MAaccaX, HANOMUHAIOMIUX
MpaMoOp, & TAKKe B IJIOTHHIX HATEUYHHX 3eMJINCTHX 00pa3oBaHUAX.
YacTo BcTpeuaeTcA Cpefu 3MeeBHKOB M TaJbKOBHIX cjammes. Marme-
3UT IOXOK Ha MeJ W KAOJWH, OT KOTOPHX OTAWIaercsi OGombmmeit
TBEPAOCTHI0, HECKOJBKO HOXOK TaKmke HA moxoMuT. CxofeH ¢ Kakb-
OHUTOM, HO OTAMYAETCA TCM, 94TO BCKENAET JAMIIb OT TOpAdel coasHOi
guciaorsi. MpeT -Ha W3roToBIeHWe OTHEYHOPHHIX KupOudeii.

HJomnomut (ropexkuil mmar). Xummgeckmit coctas CaCO,-
-MgCO,. Tseppocrs 3,5—4. ¥Yn. Bec 2,8—2,9. Bueck crexnaHHSIT
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uan nmepiaaMyTpoBHi. IllBer Gemntil, swenrstit w cepmit., CuHromns
TpuroHanbHas. Vapenka o6pasyer KpHUCTANJIE B BU/e HCKPHUBIEHHBIX
pomGoanpos. Uepra Oemasa. OO6mamaer cOBepmIeHHON CHANHOCTHIO
70 TpeM HaUpaBIeHHAM. BcTpewaercs B BHAE IVIOTHEIX MPaMOpPOBHJ-
HHX MacC M B mjacTaXx. BckumaeT oT ropsueil CONSAHON KHCIOTH;
B TOpPOIIKe BCKUIIAET M OT XoJommo#. lcmomsayercs B KadecTme
¢aoca m CTPOMTEIBHOTO MaTepuala.

Cupepurt (xemesmsit mmar). Xumugeckuit cocras FeCO,.
Tseppocts 3,5—4,5. Y. Bec 3,7—3,9. Bieck crerasmmmpii, dacro
mepaamyTpoBsiil. LIBer cepriil, ropoxoBo-menTwil nau Oypriii. Yepra
Gemas wam KeaTOBaTaf. Hpucraminmsyercs B TPHUIOHAJBHON CHHIO-
muu. Hpucranner B ¢dopMe IeTOK N HCKPHBIEHHEX poMOOIApOB.
B rpucrannuyecKuX pasHOCTAX CHOANHOCTH COBEpUIEHHAS B Tpex
HaIpaBIeHHAX. Berpedaercd B Buje IIAaCTOB M TOHKO3EPHMCTHIX
WX KPYNHO3EPHHCTHX Macc. TaxiKe BCTPeTaeTCA B BHJE 36MIFMCTHIX
OKPYTIJIHX MacC ¢ MIMHACTHMI N yradcThMu npmmecsamu (¢ ¢ e p o-
cupmepuTH). B xucaorax pasmaraerca co BexkmmanmeMm. Hamisa
CONAHON KWCIOTH HA CHAEpUTE KelTeeT 0T 00pasoBaHHA XJIOPHOTO
skenesa. CupepuT sABIAercs IeHHON jKeMe3HOM pymoil.

®ocdarsr

Amarur. Xnmuuecknii cocraB Caz(Cl,F)(POy),. Tsepaocrs
5. ¥nu. Bec 3,2. Dumeck mumpumnii. B MenrozepumcTrix mMaccax Gieck
cunbuocTeRIaHER. [IBer sKeaTsifl, sememsrit, Genslii, (HOJETOBEI,
Oypuiit. Yepra Gemass. Manom mepoBHEIH, pawosuctsiii. Cnoaitnocts
unecosepmennass. CHHroHWA TreKcaroHanbuasg. HpreTamns — Uroib-
JaTHE WK TeKCAarOHAJbHEE NPU3MH. BcTpedaercss B BHAE KPYIHBIX
KpHCTAJUIOB, dam(e jKe B BUJe BEPHHUCTHX, CAXapOBHIHHX MAacc,
Hcuoawsyercs kar mumnepajbHoe ymoGpenme.

Docpopur. B xuMudeckoM oTHOMeHWH ONH3OK K aIaTHTY,
BCTpeTaeTca TOJIHKO B 0CAJOYHKIX mOpofax. Ya. Bec mo 3,2. Baecr
MATOBEIM, 3EMIIMCTHIN, TMOJYRUPHHE B MEIKO36PHHUCTHX MeCYAHOBH[I-
unx Maccax. LlBer sxemrwrit, cepsifi, Gypwuii. Yepra cepas. Hamom
3epHUCTHIA, HepoBHEIA. Amopden. Berpeuaercs B IUIOTHHX UM
3eMIIMCTHX PA3HOCTAX, B BHE JKEIBAKOB, IIAPOBHX B HWHOH (OPME
KOHKpeIui#, CPOCTKOB CpeNNM TJIHH, H3BeCTHAKOB ¥ IECIAHUKOB.
TIpn ymape uspaer cmemuduueckumit 3amax. Memomsayercs Kar ¢oc-
dopraa pyga m Kak MuHepauabnoe yAoOpenue (cymepdocdar).

Hurparst

K xmaccy HuTparoB orTmocaTes Kanmesas ceimrpa KNO; u mar-
pueBas (gmaumitckas) cemmrpa NaNO,.

CuiaaraTer

© CuauraTH — caMui pacpoCcTpaHeHHHH B 3eMHOH Kope KJIace MAHe-
panoB. OH geauTcHd Ha clefyromye rPYNIIG: HOJEBHe NIIATEH, GeabIm-
TATATH, METACHINKATH, OPTOCHIWUKATHI, BOJAHEE ANIOMOCHINKATH.
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Taxum 06pasom, Murepansi, 6oslee GrusKue MO COCTaBY K aanduTy,.
Goraue Si0O,, Na,O u Gexnee CaO; munepadsr, Gosee Gnusxue K aHop-
tury, Gegmee SiO,, Na,0 m Goraue CaO.

Takne 00pasoBaHuA NMOJYYMIN HAUMEHOBaHIE H30MOPQHBIX CMe-
ceii. Ilox m3omMOopdu3MOM IOHNMAIOT ABIeHHA, KOTNA ONHH
TBepABM pacTBOp B MO00H NPONOPIMM 3aMeHsieT ApYyToHl TBepAbiii
pactBop Oe3 maMeHeHUS KPHCTALIHYECKOI pemieTH# ' 06pasymIilerocs
MHUHEpAala.

Bee mmarmowimassl KpHCTAXTH3YIOTCA B TPUKIMHHON CHHTOHHH,.
HMEIT TBEpAOCTh § M IpHMEpPHO OAWHAKOBEII ynensmmil Bec 2,6—
2,75. Omu aBnAwTCA MEHEpalaMu, HPHHEMAWIIIME CyIECTBEHHOE:
y4acTHe B COCTaBe MAarMATHYECKHX H MeTaMOPQUUECKHUX IOPOM..

Hixe ommcansl TpH miIarTiokaasa: ansbut, amoprur n xabpamop.

Anb6ur. Teepmocts 6—6,5. Y. sec 2,6. Biueck creRaannbIil.
Becnperunit nau caerka oxpamen B GypoBaTo-sRentwil mser. YepTa.
Gecupersan uam Oexas. Mamom nepopumil. CraiimOCTs cOBepImenmas
N0 JABYM Hampapiemnsm. IlmockocTn cmafiHOCTH NCKPUBIEHHEIE.
PacraneiBaercs mop yraom 90°. Cuuromms rpurimmmasg. Yacto:
06pasyeT KPUCTANIBL B BIjIe MEJIKIX IIACTHHOK, CPOCINUXCHA B IETKH.
Berpedaercs B BHAe IIOTHHX, 3epHICTHX Macc. Iloxom ma Gapwmr,
HO OTIMYAeTCA OT Hero Goiblmell TBEPAOCTHI0 M MEHLIINM YAENbHEIM:
BecoM. CxofeH ¢ KaJBIUTOM, HO HMeeT OOJBIIYI0 TBEPHAOCTH ¥ He-
BCKHIAET OT KICIOT.

Ausoprur. Tsepmocts 6—6,5. ¥u. mec 2,75—2,76. Baeck:
creruARHEHA. IlBer cephiil, Gemnrii wiam sremroBathii. Uepra Oemas
unn Gecnpernasa. CoaiiHocTh sicHasA B ABYX manpasienmax. Hpmeraim--
norpadmyeckad CHHrOHHA TpHKIHHHAsA. Berpeuaercs B Bufe cTONG--
gaTHX HnH TabamreatHx kpucrannos. Ilo Bmemmemy BEAy cxofen:
¢ anpbHTOM M OTIVYAeTCs 0T Hero TOJNBKO B IXamdax IO MHKDO--
cxkonoM. PasiaraerTcs KOHIEHTPHpPOBAHHOH CONAHOM KHCIOTOI.

Jla6pagop. Teepmocts 6. Y. Bec 2,7. Baeck cTerAAHHHI,
nepiaamyrposnii. I{Ber cepmit ¢ romy6oBaTHM, CHHEBATHIM I CEpOBa--
THIM nepenuBamu. Uepra GecuBernas mium Gesas. CnafiHOCTB coBep--
mieHEaA B [ByX Hamnpasiennax. CHHromns TpukianHHasg. Bctpe--
gaeTcA KPHCTANIaMH B BUfie CTONOHKOB H TalAMYeK B MarMaTHYECKHX .
TOpHBIX Nopofax. XapakTepHsl IITPUXH HA IpaHAX. fIBjsercsa mopo-
1000pasyoIiiM MAHEPAJIOM OCHOBHHX MATMAaTHYECKHX TOPHEIX MOPOJ,.
nanpnmep nadpamopuros. Vcnoxbsyerca AjiA DaMATHHKOB M HAPYIK--
HOH OTHENIKNI 3mapmid.

QeapbpmuomaTuTsl

Hedeann (paeomnr, macaansii KaMens). XuMIIeCKAN COCTAR:
Na,O . Al O, . 2Si0,. Tsepuocts 5,5. Yn. Bec 2,6. Bueck sxupHuii,
MAaCIAHHCTHIH, B KpHCTAIZIaxX HHOrMA cTekiaAuamii. Ilser cepmiii,.
TPA3HOBATO-KEITH, pO30BEI1, 3eneHoBarnii. Uepra Gemag. Mamom:
paxosucteii. CoaitHocTh HecoBepmmenHasi. Hpucraaanayercs B rexca--
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amsyercsa B KybOudeckoii cuaromnm. O6pasyeT MHOTOTDAHHHMKH IIApO-
BUAHO# QopmE. Berpedaercs nmorga B Bujje OKATAHHHIX 3€peH B
mecke. XapakTepeH M MeTaMOpPUIeCKHX HOpON, (CAOAAHHX CIaH-
meB).Yacro mcOonp3yercsi KAaK [PATOLEHHHH KaMeHb.

Boagrme atroMOCHIBKKATEH

MycxoBur (Gemasa KamnmeBas cipofa). XWMHYECKHH cOCTaB
K20 - 3A1:035 . 6SiOs - 2H20 mmz  KAl: (OH, F)z [Al Sis0,,].
Teepmocts 2—3. ¥a. Bec 2,7—3,1. HBer OGemnlii, CTERIOBHIHEIA
C CepOBATHIM, PO30BATHIM IUIM 3€I€HOBATHIM OTTeHKOM. UepTa Gemas.
Baeck crexnsmHull wian mepaamyTposmit. O6GiagaeT BechbMa coBep-
meHHOH cHAfimOCTBIO B ONHOM HAUpaBiendn. Pacimemigercs Ha
TOHKNe, rmOKue JmcTOuYKM. PacmpocrpaHeHHHI mOpomooGpasyiokgmii
muHepan. Kpucrannusyercs B MOHOKIMHHOW CHHTOHH.

Buorur (meleso-MarHesMaJIbHAA CHIOA). XHMMOYECKHU COCTAB
K20 . Al2O3 . 6(Mg, Fe)O . 6SiO2 . 2H20 wmu K(Mg, Fe)s(OH, F):
[Al Sis0,,]. TBepmocts 2—3. ¥Ya. Bec 3—3,1. Bueck crexasnmmii,
nepraMyTpoBuiii. IIBer wepmmil mam semeno-wepumii. Yepra Gemas
uiIu 3enexnoBarasg. Pacmemngercs ma TOHKWe yHpyrue IIACTHHKH.
CoaiiHocTs BechMa COBepIIeHHAas B OfEOM HampaBiemnn. HKpucrai-
nusyercsd B MOHOKAMHHOR cumuromiumn. OmmE w3 wopomoobpasyiomux
MHHEPAJIOB MATMATHYGCKUX IIODOJ.

Fmaywonunr XuMmudecKuil COCTaB CIORHHII — IPHMEDPHO
K(Fe, Al, Mg)s(OH)2[A1Si30,,] - nH20. Tepmocts 2—3. ¥Ynu. Bec
2,2—2,8. Bneck TycKiImil, CTeKIAHHHI, >KupHu#. [[Ber 3edemwiii,
Temu0-3elleHni. Yepra senemas. Manom meposmmii. Berpeuaercs
OT/IeIBHEIMI MeJIKHMH 3epHAMA B IeCYaHNKAX, IMIMHAX II Meprejax.
Mumepan ocagounoro mpomcxokmenus. [lpm Gosxbpmiom conmep:xanun
TIAAyKOHATA HOPOJA IpHOOpeTaeT 3€NEHHIA IBET WA OTTEHOK.

X xopur. Xumugeckuit cocras 5 (Mg, Fe)O . Al:Os . 3SiO: -
. 4H 0. Teeppoets 2—2.,5. Y. Bec 2,0—2,8. Baeck oT CTeKIAHHOTO
g0 mepaamyTpoBoro. Ilser sememmiii. Yepra sememoBaTas mam sexe-
Hag. lsmom wmepoBHEHI, 3amosmcTiii. Pacmennasierca Ha ruGkme
Heynpyrue naucToukn. CoallHOCTH BecbMa COBepIIEHHAs B OTHOM
HagpaBaennu. Cunronns momokamaHasg. Popma Kpucranaos — Tab-
JWYKH, 9eImyHKH, CPACTAIMHECT [pysaMd. Berpewaerca B mmacrax
XJOPHTOBHX WM APYTHX MeTaMOpUIeCKUX CIAHIEB, a TaKiKe B BuUJE
OTHeNIbHKIX JHCTOYKOB B PA3NHYHHX mopopmax. fIBiasgercs mpomyKTOM
nsMeHeHna OuoTuTa, aBrWTa, POTOBOM OOMAHKM.

Tanb ., Xumunzecknit cocras 3MgO . 4Si0: . H20. Taep-
‘moctb 1. Va. Bec 2,7—2.8. Biaeck sxMpHEHIH, Ha IIOCKOCTAX CHaii-
HOCTH MepRaMyTpoBuil. IlBer Oemmiii, ’KeaTOBATHIA, 3€JEHOBATHIM.
Yepra Gemasa. Mupem ma omymp. Pacmemndercs Ha Heynpyrae
jgucroukn. COaiiHOCTH BechbMa COBepHIeHHAS B OJHOM HAIPABJEGHUM.
Curronna monokaunHasA. PopMa KpucTamnoB — TabamaKu, TenTyHKH.
BerpewaeTcs B INIOTHEIX WM JACTOBATHIX Maccax,.9acT0 BOJOKHY-

4 3amas 1464,
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NcromaeMume YyTriaum. ITO eCTeCTBEHHEE WCKONAEMEE
ropwume, 06pasoBaBmIEeC W3 OCTATKOB PACTEHHH N OTYACTH FKHBOT-
HHX OpPraHW3MOB OpeKHUX TreONOTHYeCKHMX 3n0X. [laBmme cocras-
uue gacta G, H, O, S, N. Pasmuuaror yram rymycosne (Oypuie yriam,
KaMeHHHIE YIVIM, aHTPAOUTH) W campomexeBee (GOKXeNH M KeHHEIb-
ckne yram). ['ymycoBbie yriaw Opom3omiin B pesysabTaTe PasiosKeHus
BHICIDAX KOHTHHEHTANBHKIX PACTeHWH, B KOTOPHX WHCXONHHEM MaTe-
puajoM ABIAeTcA KiaeTdaTka (yriepomsi). CampomeseBHe yIim IIpo-
M30ILIE B pe3yJbTaTe pAa3IOMEHHS HASNINX pPACTeHHIl, TIABHEM
o0pasom Bofopociedi, ¥ JKUBOTHWX OprasmsmoB. Husume pacremms,
JINNeHHbe TBePHX KIeTOYHHX 0007104eK, GoraTsl OeJKaME U KUpaMu
¥ COCTOAT B 3HATHTENHHOH CTeeHn M3 COeMHEHHI yriaepoma ¢ BOXO-
pomoM, T. €. YIrIEBOKOPOROB. 3alieraloT B BHJIe IJIACTOB H JWHS3. -

Aunraps. Xummveckmit cocran C, H,,0. Tsepmocts 2—2,5.
Ya. Bec 1,05—1,1. Ilpepcrasusier co6oii MCKODAaeMy CMOJNY OT
CBETJIO-JKENTOr0 JI0 TEMHO-KODMYHEBOTO IBeTa. DJeCK CMOJIMCTEHII.
Pasnaraerca mpm 150°, nmasures mpm 300—320°. Hepactsopum
B 0ORYHEIX pactBopuTenax. Ilpu Tpemmm smexrpusyercsa. IIpu rope-
HUHM M37aeT NPUATHHI 3amax.

TF'aasa II

9JEMEHTbHI TTETPOTPA®UN

lFopEHNMHZT mOpPOKAaMU HAHBAKTCA 3aKOHOMEDHLIE COTE-
TRHUA MUHEPANBHEIX Tell, NPHHMMAKIIUX CYIIECTBEHHOe YdacTHe
B CTPOEHHUM 3eMHOH KOPHL.

Hamomawm, wro ropusie mopojs pas6HBAIOTCA HA TPW KPYIHEE
IPYLIH: MarMaTHYecKue, 0OCAJOYHEE W MeTaMOpdudecKue.

MarMaTrHueCKUW MU HASKHBAKOTCA TaKHe FOPHEE TMOPOJH,
KOTOpBie 00pasoBalinCh B pe3yibTaTe OCTHBAHHA OTHEHHOKHIKOTO
CUIXKATHOTO pacmiaBa, o0pasyiomerocs B HeRpax 3eMid, HA3E-
BaeMoro M aTr Mo #. Oca 04 HHMHE HA3HBAKTCI HOPOIH, KOTO-
phie 00pas3oBaJMCh M3 PA3IUIHHX OCAJKOB 00JOMOYHOTO, Oprapmde-
CKOr0, XMMHWYECKOTO W CMEITaHHOTO IIpomcxo:kpgenusa. M e T a M o p-
¢drMIecKEMH HA3HBAKTCA MOPONH, KOTOpHE BO3HHKIN B 3eMHOH
KOpe B pesyibraTe IMIyGOKOT0 HM3MEHEHHA MATMATHYECKUX WJIHM 0Ca-
JAOYHEIX TOPHBIX WOPOJ DOX BINAHHEM BHCOKUX JABICHHH ¥ TeM-
mepaTyp.

§ 1. MATMATRYECKHE T'OPHBIE IIOPO/JBI

MarmaTrYeckre TOpHHIE MOPOAE OHBAIT [BYX THNOB: HHTPY3UB-
uue (ray6ummsie) u 3¢dysuBurie (A3nmBUIMECHT).

NWuarpy3suBHHMHA uI¥ IIyOMHAHMEA HAa3HBAOT TODHEE
IOPOfH, KOTOpHe 00pasoBasnch B pesyibTaTe OCTHBAHUA MATME

4%



Saemenmal nempozpagfuu 53

mojaramoTes Haj HUMH ¢BOR000pasHo. JIaKROMNTH Hepemko o6pasywT
HECKOJILKO 3Takell BHeJpeHHH B ocapmounsie mopommi. Marma B mpe-
Oessl JAKKOJWTA IPOHHUKAET IO TPeImIHAM WIM KaHajiaM, IIyIuM
game Bcero m3 OarToimra.

NsBecTHs pasHOBUEHOCTH JAKKOIWTOB: ILUIACTOBLIE HHTPY3HUH,
JomoauTH, ¢aroantsi (pue. 8).

HInacrosnme MHEHTpy3Hu npexcraBasior coboii dopn
HHTPY3HBHBIX IHOPOJ, KOTOPHE 3aJeraiT COTJIACHO ¢ BMEHIAMOI[HMII
AX (DOKPHBAIONUMM ¥ MOJCTHIAIOLIIMEA) OCAXOYHEIMA IOPOTAMU.

PR LT
PR T 331

O

Ko MK KK KKK KX KK
Kk M AN KK KK N KK
PR EEE R TSR
ORK KN KR KRR AR K KX
% % K % XK KM KKK XX
Ok MK M KK MW KKK KN
xxuxxxunxxxxni
S KWK KK KN K KK
R I T IR LS
PR L E R TR LS
%K KKK K XK

ORI TR RS 2
x % X

x

KW HHK I HKK KR XXX KX X XX
XK R K 3K R AN KKK XXX KK

KK DI N MHKHN KN K MR KK XXX

X 3 Mk KM KM NKN KK KKK KKK
PR TSR TR BN R 2 0 8 22
320K KK K KK KK K K KKK KM X X%
% KKK} XK KK XK KK KK KRR R RN
KX 3 KR AKX KK KK KRR KK
PETIII AT SRS 222
KKK KK X HKAHK X RN KKK

WOKK KK KK KX KK KK KK

WA KA MK KKK MK WK K
PEETELE SIS TS 2 3

KM BN K KK MK KK KKK

MK MR KK X KK
X% KR KK KX

Puc. 7. Qopmmr 3aerapuAa MarMaTHTeCKHX TOPHBIX HUpOA.

B — 6aTonuT; JI — NAaKKOAWT; I[II — INToK, M{ — HuJa; B — BYJKaH;
1I — noxpoB; T — IIOTOK.

JlomoaurTs umMenT ¢opMy BOrHYTOH cBepxy deueBunn. Dop-
MHpPOBaHHe JONOJUTOB CBS3aHO C OIYCKAaHHEM MAHA HHTPY3HUA BO
BpeMA ee BHEPEHWs B TONNLy OCAJOYHHIX IIOPOJ.

@ axoxuTH — TaKMe WHTPYSWBHHE Tela, KOTOpPhC BO3HU-
KAalT B pPesy’abTare BHEApPEHWs MAaTMH B TOJAMY OCAJOYHEIX IOPOJI,
MCHBITHBAOMNX HPONecCH CcKIagkooOpasosanus. KcrecTBenno, 4To
Opu 9THX YCIOBHAX MarMa yCTPeMJAeTCA B 30HH IOHIDKEHHEIX JaBle-
Huil, T. e. B mepermGr ckiaamok. [loaToMy QaKOMHTH WpemcTaBIAAIOT
co00fi CHOKHO HBOTHYTHe (QOPMEl 3aJeraHnd WHTPYSHBHHX IHOPOX
(cm. puc. 8).

MuramMn HaswBaoOTCA TPEIMHL, S3aUOJNHEHHHE OCTHBIIeL
marmoli., OHH OTXORAT 0T GATONMTOB, IITOKOB, JAKKOJHTOB. fRULIH
HMEIOT CAMYK pasnaiInyi ¢(opMy ¥ MOIIHOCTB.

Cpeny HEX BHIJIEIAIOT CEKYINVe KUK, HA3LBAGMEIe [ & il K a M 1.
9T0 BepTHKAJbHEE W HAKIOHHHE KUK MarMaTHIeCKHX IIOPOJ, Orpa-
HOYeHHBle (ojlee MM MeHee MPABMJIBHEIMA IAapaJiJIebHEIMKU IIIOCKO-
cramMa. OHE CeKyT OKpY:Kawife IOPOAH H HepPegKO IPOCIeRH-
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IT1oToxamu BasHBawWTCA 3aDOJHEHWA OCTHBIMeill JTaBo# IO~
6mE, ponmH, ymeaui m T.A. llo pasmepaM HOTOKH B3HAYUTEIHHO
MeHBIIE IOKpPOBOB.

Topusie moOpogs MarMaTHYECKOTO - IPOHCXOKIEHNA . XapaKTepH~
sywrca cmpykmypod. Ilog ¢ Tpy KTy p ol DOHEMAIOT CTPOERHe
ooponsi, 06ycIOBIeHHOS (GOPMON M BEIMIMHOM CIATAOIIHX HOPORY
MEHepansoB (CTemeHBI0 KPHCTANIW3ANWM) B CHOCOGOM MX cpacTaHus.

PaznnmuaoT CTPYKTYDH: IOJHOKDPMCTANINIECKYI WIH 3epHMCTO-
KpHCTaJINgecKylo, CTeRIOBaTy0 m mopduposywo (pme. 9).

MNoanumoxrpucrananze-

L CKOI¥ (3epHHCTO-KPUCTAIINYIe-
CHOI) CTPYKTYDpo# xapak-
TEPUBYIOTCA IOPOAEI, MAaccCa KO-
TOPEIX WMeeT KpHCTAIINIeCKOe
cTpoenue, .

Ilopogs cTexmTIoOBaATOM
CTPYKTYPH XapakTepuay-
I0TCSA TeM, UTO Macca HUX aMopd-
Hasg, He Kpucramamieckad. OM p . o lopguposag (1) m mopdnpo-
06JIaJIaIOT CTeKJAHHHM OJIeCKOM puHaA (2) CTPYKTYDHL
u paROBHCTHM H3JI0MOM. H TaKuM @ — 3€PHa KPHCTAJLIOB; b — OCHOBHAA wmacca
mopofaM OTHOCHTCA BYJIKAHMYE- U3 CTeKNd; ¢ — KPYNHHE 3epHA OT[ENbHEX

MUHEpanoB; d — OCHOBHAaA MNOpoja C pas-
CKOe CTEeRJO, OHpanieHHoe B JU9UMOR TJIa30M 38e€PHHCTOCTHIO.
CBETJIbE WJIN YePHEE TOHA.

Hopduposyw ¢cTpyKTYpPYy HMEIOT HOPOAH, y KOTO+
PHX Cpefu CTeKIOBATOH MACCH BHJIEIAETCA 3HAYATENbHOE KOJXMIe-
CTBO XOPOIIO BHPAYKEHHHX KpPHCTAJIOB.

Monmorpucranawueckass CTpyKTypa OHBaeT paBHOMEPHO3EpHH-
cToif W moppmpoBmAHOA. PaBHOMEpDHO3epHHUCTOH HasH-
BaeTcA CTPYKTypa, OpH KOTOPOH KPHCTANIH, BXOAAMEE B COCTaB
OOPONEI, WMEIT IPUMEPHO ONWHAKOBEE pAa3MEpPHL.

Jra CTpyRTYpa MOKer OHITh BeChBMa KPYIHO3eDHHCTOH (pasMeps
seped Gonee 10 mm, Hame Bcero Keapra, IOJIEBOTO HIIATA WAN POTO-
BOi1 00MaEKH); KpymHEO3epHMCTON (pasMeps 3eper 10—3 mm); cpemme-
sepuucTOil (pasmepn 3sepen 3—1 mm); MenaKozepHHCTON (pasMepsl
seper MeHee 1 mm).

Tun KpymHO8epHUCTOH, CpPETHE3ePHMCTOR M T. X. CTPYKTYpH
ompeseaseTcA MO HpeofIafaiolEM CpPeHAM pasMepaM KpPHCTAJIOB,
4 He U0 OTHeIbHEIM CIyYalHEM MuHepajaM.

NopduposupgHOR CTPYKTYpPOH HAZHBAIT TAKYI
DONTHOKPHCTALINYSCKYI0 CTPYKTYPY, IPH KOTOpPO# TOpHAg HOpoAa
meTMKOM COCTOMT W3 KPUCTAIIOB [ABYX DPe3KO OTINYHHX pasMepos:
OCHOBHAS MAaCCa KPUCTAIIOB MMEeT He3HAYHTeNbHHe PasMepH, Cpein
HEX PACIOJIArapTcs xopomo 00pasoBamHLIE KPYIHHEE KpPHCTAJLIH.

Takadg CTpyKTypa BOSHHKAeT TOT[a, KOT[a KpUCTAIIN3ATNA
nAeT B fBa sTama. Ha mepsom sTame, mpoxoidAumieM Ha Goapmeit ray-
6mre, o6pasymorca Goee KpyOHEE KDHCTANIE; Ha BTOPOM B3Talle,
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Hesnaunrenpnoe KOJMYECTBO OJNWBHHA, IPH OTCYTCTBHH KBapIa,
OmpefieJisieT OCHOBHYI0O HOPOAY.

JHayuTeabHOE COfiepiKaHHE B MOPOMe ONUBWHA YKa3sIBaeT Ha TO,
q9T0 mepeji HaMH YJIbTPAOCHOBHAS MOPOAA.

Ha cremens KMCIOTHOCTH MOFKET YKA3HBATH TAKKe IBET MOPOJLL
I ee YOeIbHLIH Bec. -

Yem cBernee mopopw, TeM oHU Oonee Kucase. llBer mopopn
3aBHCHT OT HAIMYWA B He#l IBETHHIX MIHepaioB (0morurta, poroBoit
obMaHKH, aBrmra ¥ Ap.). HommaecTBo HBeTHLMX MWHEPAJIOB B IOpPOAe,
BHpa;KeHHOE B HPOIEHTaX, HASHIBAIOT (IBETHHIM THCIOM)».

Kpome Toro, geM mopojn Kmciee,

TeM OBu Jierte; Gollee OCHOBHEIC IODOAH  §§ § 3

TSKeee. ] g S
Kncase uatpysusmme ropmmemo- S s 55 § 538§

Py 2 P 2 S 2R ¥ X2 9x

POAH UMeOT yHeabHHE Bec 2,5—2,7; é‘é S 35 & & S88

cpeguue 2,7—2,8; ocnosume 2,9—3,1; r00% T ) > =

yastpaocuosuue 3,1—3,25. 80 %q_, 4_0””0;;19”500
Ilpu paGote ¢ TOpHEMEA WOPOAAME 60 NG\ wmam

A MEHEpAlaMM CPaBHETENHHO OHICTPO 40| MeresumoSN\E 4

npuoGperalorcsi maBHKm pasamdars 20" ERTe

yKasaHHHe yfedbHEe Beca upOCTHM 7

«B3BemmBanuMemM» o0pasma HA pyKe. Pnc. 10. CxemMa B3amMOOTHO-

J¢dysuBHEe [OpOAE, KAK 0pa- Merni mopogooGpasyomux Mn-
BIJIO, WHMEIOT HECKOABKO MEHBIImH PCPAJIOB B TayOuAmEX wm3sep-
o KeHHBHIX Iopopmax (umo B. U. JIy-
YHelIbHHH Bec, dYeM WHTPY3UBHEE TunEoMy).
TOPOEL.

TurvyaeiMu 3¢ y3UBHEIMI TOPOKAME SBIAAITCH Pa3IUYHEIE ByJ-
KaHNYecKue cTeKaa. B saBucumoctu ot cofepskanns SiOs ByIKaHE-
4ecKHe CTeKIa OHBalOT Kmcasimu (0GCHI(IAHE), CPEfHAMH U OCHOB-
orMu  (6asalbTOBEHE CTERIA).

Ypeasunit Bec obcupmmanos 2,35—2,45, cpelHNX BYIKAHNIECKHX
crekon 2,5—2,6 m GasamproBmx 2,7-—2,8. .

Cpexnu abuccanbHHX WHTPYSHBHHX TOPHHX mopon Haubolee
4acTO BCTPEYANUWUMACH B 3eMHON KOpe ABIAIOTCA TPAHNTEH, TPaHO-
JMODPHUTH, & 3aTeM AUMOPUTH, rablpo, IHPOKCEHHTH, UEPHTOTHTH,
CHEHUTH ¥ He(eINHOBHE CHEHHUTHL.

NurepecHo paccMoTpeTh CXeMy B3aMMOOTHOIIEHWH mOpopooGpa-
3yOmMUX MIHepaJoB B yKazaHHLX mopomax mo B. M. Jyumnxomy,
npusefenHyio Ha puc. 10.

W3 aroit cxemH BHAHO, 9TO, HAIpUMep, B COCTaBe TpaHuTa 00JIBIIE
BCETO COJEPIRNUTCA KAJHEeBOTO IOJEeBOTO IINATa, HA BTOPOM MeECTe
CTONT KBapi, 3aTeM HJET IUIaTHOKIA3 M 3KeJe3HCTO-MATHEe3HAJLHHIe
MHHEpaIH.

B rpamopgmopmre KajueBOTO IOJIeBOTO TIMATA M KBapHa COmep-
JKATCA y)ke MEHbIIe, 9eM B TPaHNTe, a INIAaTHOKIA30B ¥ KEJIE3UCTO-
MATHEe3HAJbHKX MuHepasoB Goabme. BeiefcrBre 3TOr0 rpanoanopuThH
uMeoT GoJee TeMHYH OKpPAacCKy, 9eM TDaHHTH.
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Tabauya 4
TnapHeiinrme MarMaTMiecKde TOPHBIE IOPOABI
HAaTpy3uBHLEE 3pdysusHBIE
a0uECcCaLHLIE runabuccalbBaLe NaNeoTHIHKE KallAOTHNHHE
T'paBmETH I'pasnt-nopduphr Keapunesrie nopdupu|  Jlmmapars
I'paHOIMOPHTEH p T'parogmopuT-IOD- Heapuesure moppups|  JinmaprTsr
HPUTH
Heapnessie cue-| Monmornr-noppupu | Ilopdupu TpaxnamuapaTtet
HETH (MOHIO-
HIETHL)
Hsapnessie Kpapmeswe rmopur-| Heapuesnie mnopdu-| KBapuesse au-
JHOPHTH nopupuTH PHTH (JaIATOBLIC IOP-| AE3WTH (KALUTH)
¢mpuTH)
CreHHETH Cuennt-mopdupsr Oprofpups = DOp- Tpaxurs
- ompr
JuropuTe Hmopur-moppupare |  AHpesmToBNle mOp-|  AHRE3HTH
$upuTH
Hedennnosne Hepennuoprie cme-| @omonaroBme wmop-| @oHOAETH
CHEHHTHL HUT-TOPPHUPE drpu
Ira66po T'a66po-noppuprTH Jduabazn BazanbTH
IInpoKCceBUTE — Ilmxpurosnie  mop-|  IlEKpETH
dumpuTEl
[leprgoTmTE — — —
HyanTar — — -

B Tabx. 4 mpuBeneHsl maleOTUIHLE W KaHHOTHIHEE 5(Qy3WBHEE
HOPOAE M COOTBETCTBYIOI[WE KM 10 XMMHUYECKOMY COCTaBy HHTDY-
aupHsle (abmccanbHble W TrUHAGHCCAIbHEIE) IOPHBIE TOPOJEL.

B rabm. 4 B Kammoll TOPHBOHTANBHON CTPOKE PACLOIOKEHE
MarMaTHdecKre TOPHBI® ITOPOAEl IPUMEPHO OJHOTO U TOTO jKe XHMHTe-
*CKOTO C€OCTABA, HO BO3HUKIMME HA pasnnuemx raybmuax. Ilepsnie
cleBa — Te IOPONHI, KOTOpHie of6pasoBaiuch B HamGomee TIyGOKAX
o6nacTAX 3eMHOI KODH; BIOPHE 3aTBepjenn (awsxe K 3eMHOM moBepx-
HOCTH; TpeTbW M 4YerBeprile — HAa CaMOil NOBEPXHOCTH, IpHUeM
TpeTbu — pAaHbIIe, a TETBEPTHE — TO3Ke. .

Taba. 5 caymur Aug ompefeaeHNs MATMATAIECKIX TOPHEIX MOPO,.

Ilpn moapzoBaHWE TabimMIEH HAJO TPUEP/RUBATHCA CIEAYIOLIETO
nopsagra.

1. Tlo mBery W MEHEpaJMaM-UHIMKATOPAM KUCIOTHOCTH (KBapuy
O OJMBHHY) YCTAHABIMBAT CTelleHb KHUCIOTHOCTH IIODORHl B ee
MeCTO B ONHOM M2 OATH BO3MOKHHX TODPUBOHTAJBLHHIX PAMOB.

2. Onpepmensor MAHEPAJH W3 IPYNI HOJNEBHX MIIOATOB I (exbi-
MIATATOB HJIX YCTAHABIMBAIOT MX OTCYICTBHE B HOpDOJE.

B ropunx mopopax, OTrfeNbHEE KPHCTAJIH KOTODHX TAK MAJH,
YTO HX HeNb3A OOHADYXWTH AajKe NIPH HOMOIIM IYIH, ONPEeAeNAThH
MEHepATH HaJ0 IIyTeM PACCMOTPEHWs HMOPOAH B TOHKOM cpese (muinde)
mof MukpockomoM. Ho m mpm MakpockommueckoM Meroje, PYKOBOJ-
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CTBYACh IBETOM IOPOJRE, MOMKHO JAaTh ee NpHOIUSHTENBHOE Ompe-
HeJeHye.

Kucurie mopopsl, Kak y:Ke YKasHBaJoch, obimafaT 0o0HYHO
ouenb CBeTa0ll Orpackoii. Cperm cpegfHHX NOPOX CTeHeHb TeMHOI
OKpAIIEHHOCTH 3aMeTHO YBeIWYHBAEeTCA CJeBa HAIPaBo (Tpaxwur,
HAIpUMep, 3aMETHO CBeTlee aHfeanTa). BasalbT U yIABTPAOCHOBHEE
DOPONH HMEIOT, KAaK HpPaBIIO, YepHEA IBeT.

3. Ilo MuHEPaJIOrWIEeCKOMY COCTABY M CTENE€HW KUCAOTHOCTH
TIOPORH YCTAHABIWBAIOT HA3BAHHE €€, a W3 AHAJN3A CTPYKTYPHHIX
OpPH3HAKOB — ee IPOMCXOKNeHne (HMHTPY3uBHOe uam 5PdysuBHOE).
Ecam mopopa oxasmBaercda 3QQys3MBHON, yCTaHABIHBAOT ee Iajeo-
HAX KaAHOTHOHOCTH.

Ecau mopojia BHemHe uMeeT CBe;XMI OOINK, MOJKHO CYMTATh €e
rafimotnmpod. Ecim e B mopome IoJeBEe INOATHL OKA3HBAITCH
YaCTHIHO 3aMEINeHHHMU CEePHIUTOM ¥ SIOMAOTOM, a U0 BYIKAHWIe-
CKOMY CTEKJy pasBUBAeTCA XJIOPUT, TPUAAIUHA IOpofe 3eJeHHil
OTTEHOK, 9T0 YKasHBaeT HAa ee UAJEOTHINHOCTD.

B rabnuny He BRIIOUEHH TaKnWe HOPOAH, KAK WETMATHT, AILIAT,
ofcupfman, meM3a, BYNIKAHMYeCKUA IeIlesl, BYJIKAHATECKHE TYDPH H
Opexuun. IlerMaTuT M amauT ABIAIOTCA HHTPYSHBHHME IOPOXAMM,
3aJeralmUMu B JKUIAX,

O6cupman, nemsa, BYJIKaHHTeCKUWH fellel HpPefCTABIAAIT €000l
adpdysnBEEe moponsl. Bynkanmdyeckue Typm m OGpexumm ABIAITCH
MOPOfaMH, MepeXONHHME OT 3QQY3UBHHX K OCAJ[OYHHIM.

Hmme nDpuBeeHO KpaTKOe ONNCAHWE NEPEUNCICHHHX IOPON.

IlerMmaTuTH OTHOCATCA K YIBTPAKACIHIM WHTPY3HBHHIM
ranabuccanpanm mopogam. Cocroar m3 kBapma (45—55%), opro-
xxnaza (45—55%), 6morura (0—10%) m myckosuTa. OKpacKka MOPOMIEr
cBernaA. HKpyoHsie KpueTamisl KBapma W OPTOKIA3a TPOPACTAIOT
IpyT Apyra. B Bupe pasHocTEd 9THX HOPOJ MOKHO YyKA3aTh HA MUCH-
MEHHHI TPAHWT, WIH eBPEMCKNUN KaMeHb, KOTOPHM COCTOWUT U3 GOIb~
IMX KPHCTANNO0B OpPTOKIA3a, IPOPOCIINX KpUCTALIaMH KBapla
TaK, 970 HATOMHHAET KIMHOBUHEE NHUCHMEHA.

JT0 UPOMCXONUT B pe3ylbTaTe OMHOBPEMEHHOM KPHCTALTH3AIUIY
KBapIa M OpPTOKJAa3a (fBIeHNE IBTEKTHKU), OTAMYAIOMEH MerMaTHTH
OT OCTAJbHHX TAYOMHHKX DOPON, rjie¢ MUHEPAIK BHIAJAaT IHOCIEK0-
BaTeJbHO OT OCHOBHHX K KACIHNM (KBapH BHIAKAET IIOCIEIHWM).
C perMatuTaMu 9acTo CBA3aHH MUHEPANH, cofepskamue ¢Top, Gop,
XJ0p, pegKue 3eMIN W APYrue SIEMEHTH.

IlermaTuTsl 06HYHO 3271€TAIOT B 3KWMIAX M 9ACTO BKIIOYAIOT OMOBIH~
HHJ KaMeHb, CIIOJ(H, [ParoNeHHke KaMHY, pafN0aKTHBHEE MIHEPAIIH.

Annnru. Yopomu, cocroamme w3 KBapma, OpTOKIasa It
nnaruoxnasa. liBeTHele MuHepasis 0TCYTCTBYIOT. LlBeT Geaniil, seaTo~
BaTeil man posoBui. CTpyKTypa MenkopaBHOMepHO3epHECTas. lopo-.
na OOHYHO OYeHb IUIOTHAS W HEPEAKO CaxapOBHHAA.

OO6cununann. DBessogunie Bynkammieckme crexiaa. Creryo-.
BaTLIe ¢ MOpUPOBHIMA BKPANIEHWAMYU ONHOPOAHHIE MOPOAH, 00ia-



64 Suemenmur  mure pascetu, nempozpafuu u MEKMOHULEU

OG:romMouHBIE TOPONBI

O0M0OMOYHH MU HASHBAKICA IOPONH, KOTOPHE IPOM3OIIIH
73 OCA[KOB, NPefCTABIAIMUX CO0O0N MeXaHWICCKHe IPOYKTH pas-
‘pyHIeHusa paHee CYIMEeCcTBOBABIIHX IOPOL.

OG0MOqHBe TTOPOAE MOKHO TOAPAsAeJHTh Ha IPy6o06IoMOTHEIe
(mcegurr), mecuaHsie (ICAMMUTEHL), MEJNKO3eMUCTHE (JIEBPUTH) U
TIAHANCTHE (HeXHTH).

I'py6oobunomMouruMu nopomamvu (mcedpuramn) Ha-
3HBAIOTCA HOPONE, KOTOPHE COCTOAT M3 OTYCTIIMBO BUIVMHX HeBO-
ODPYHEeHHBIM TJAa30M PHXJHX HIH CIeMeATHPOBAHHHX O0IOMKOB
TOPHHX [OPOA ¥ MHUHepaJoB (rIaBHEM 00pasoM KBapua MIH €ro
pasmoBuUEHOCTEH) pasmepoM Ooiee 2 mm B momepeunmike. Cpepmm
Tpy6006IOMOYHEIX HOPOL PABIMYAIOTCA PHXJIHE ¥ IEMEHTAPOBAHHEE
TMOPOAE!, KOTOPEE B CBOXO 0TePeb PAJIHIANTCA IO XapaKTepy 00I0M-
KOB (yricBarsle WIM OKATAHHHE) W N0 HX pasMepam.

Prixsipe yraoBarHe IOPONE [eAATCA Ha TJH b 6w (0GmoMKE
Gonpbme 10 cm B momepeummue), me 6mm (10—1 cm), fpecBy
(1 emw — 2 mm). Proixitele OKaTaHHEbIe TOPOMNHL AeNATCA HA B 4 I Y H H
(Goapute 10 cx B momepegnnke), Tadeanuk un (10—1 cm), T p a-
@t (1 ecm — 2 mm).

CreMeHTHPOBAaHHEE CKONJIEGHAA YIAOBATHX 00JOMKOB HAa3HBAIOTCA
6pexuameti. CueMEeHTHDPOBAHHEE CKOILIEHHS OKATAHHHX O00GIOM-
KOB HABHBAKTCSI KOHTJAOMEpaTo M.

Ilo cocrasy memenmra Operdwum ¥ KOHIJIOMEpaTH OKLIBAIOT Kpem-
sucTHME (mement us Si02 wiam SiO2 - nH20), wssecTroBEIMA (HEeMenT
m3 CaCO3s), smemesmeroimu (mement w3 FeeQs - nH20 naum FeCOs),
TIUHACTHMYE (IEeMeHT U3 TIIMHUCTOTO BEINEecTBa).

Ilpu ommcamum OpeRIWil U KOHTIOMEPATOB OOpAMIAIOT BHEMAHHUE
HA TO, W3 KAKWX TMOPOJ ¥ MUHEPANOB COCTOAT OONOMKM, HA pasMep
WX, CTeNeHb YIJIOBATOCTH, OKATAHHOCTH, COCTAB ILIEMEHTA H T. A.

Opraumgeckue ocrarem (Payma u ¢iuropa), HaXOZUMEIE B LIeMEHTe,
MOTYT XapaKTepus0BATh re0JOTHYECKOe BpemsA oOpasoBanus OperInn
u KoHraomepara. OprammdecKme OCTATKH, BCTpEYAlONecs B CAMHX
00IOMKAX, XapPaKTepU3YIT Te0JOTMYecKOe BpeMa 00pasoBaHUA Tex
NOPOf, B pesyibTaTe pa3pyMICHMA KOTOPHIX oGpasoBanach RAHHAA
OpeKuUNs WJIH JaHHHIH KOHIJIOMEpar.

B reomormueckoii JmTeparype HEpefKO BCTPEYAETCH TEPMUH
«arioMepary. Ilog UMM NOHMMAIOTCS PHIXJIHE CKOINVIEHHS Pa3IUIHBIX
O0GIIOMKOB MWHEDAJIOB ¥ TOPOJ, He COCNWHEHHHX Me3Rmy cofoit me-
MEHTOM.

IlecuassamMu mopomamMu (ICAMMUTAMH) HA3HBAKOTCA
TMOPOAEI, KOTOpPHE COCTOAT W3 OGJIOMKOB MAHEDATIOB WM TOPHHIX
nopox pasmepoM 2—0,1 mm B nomepeunuxe. Tarume 06IOMKY BUEAMEL
HeBOODYIHEHHEIM IIa3oM wianm B ayny. Cpegum mecwamHeIX HOpoj pas-
JP9AI0TCA PHIXJABE M CIeMEHTHPOBAHHBIE MOPOAH. K PHXJIBIM HOpPO-
HaM OTHOCATCH TECKH.
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nopucTasg. JTH HOPH HEPefKO BUAHH Kajke HEBOODYIKEHHEIM IIa30M.
Jlécc mouTn Beerma cofep:RUT YIAEKUCIHHA Kalbnmil, a moToMy Oypmo
BCKHUIAeT OT COJAHON KHCIOTHL.

KradwwersM mopopgam (Deauram) OTHOCATCA INIWHEL,
APTUJIANTE U TIXHWCTHE CIAHIH.

F'aunaw otamuawnTes OT Apyrux o6IOMOUHEIX IIOPOR HE TONLKO
TeM, UTO OHM COCTOAT W3 OYeHb Mexrux wactuy, (mempme 0,01 mm
B IONEePedYHVKe), HO H TeM, UTO YaCTWILI IVIMHUCTHIX IIOPOX, KaK
[IPaBHIO, HE TIPEJCTABIAIT co60fl MeXaHWIeCKUX OONOMKOB IOPOJO-
00pasyomuX MHHEPAN0B, a MABIAKTCA HOBOOOpPAa3OBAaHMAMA, XUMH-
9eCKH CYIECTBEHHO OTAMYHBIME OT TeX MUHepalloB, B peayabrare
paspyHIeHNs KOTOPMX oHM o0pasoBamuch. Muorme M3 HHX HaXOAATCA
B KOJJIOMIHOM COCTOSIHWH.

I'anam nmpuw cMaguBaHAM BOXON 06pasyioT INIACTHYHBIE MACCHL.
[Ipu pacTupamwu BIAKMON TIMHH NaXbaMH He OMYIAeTcs1 HIepoxo-
BaTOCTH. ¥YH. Bec riaud oxoxo 2,5. Ilpm mpurmpbiBammm Ha pyke
OHajke CyXad rAWHA TPONBBORMUT BIEYATIEHHEe INOPORH (HEJEeTKOIy.
IiBer raun OwmBaer pasumlii: KpacHud, Oypslf, KeNTHIl, CHHEBATHIL,
3€JNeH0-COepEIH, cepril, YepHHIM.

Hexoropsie TauEH COXEpKAT 3aMeTHOE KOJIAYECTBO YIJICKHUCIOTO
Kanpuma (MepresucTse M M3BeCTKOBHCTHE IJIMHEI), CEPHOTO KOJIUe-
KaHa, VIAMCTOTO BemectBa u OnTymMOB (GHTYMWHO3HBIE TJIMHEL),
TUIca, AHIMADHTA, raauTa (TUICOHOCHHE H COJEHOCHHE IVMHEI).
I'nuHel ¢ caaHmeBaTOX TEeKCTYpOH HASHBAKTCA CIaHI(eR a-
THMHU TraIunHAaMu Cramnesarsie IVINHH 00JagaoT OCHOBHBIM
CBOMCTBOM TJIMH — CTAHOBHMTHCA INIACTUYHHIME HpPHM CMAYMBaHAA
Bogoii. Pasim9aroT TIauHE N[O WX NUPUMEHEHWIO: OTHEYHIOPHEIE,
CYKHOBaJAbHHE, TOpIIeYH:e, KpAaCOYHEIe, - JeNHLbie, IeMEeHTHEHe
I T. A .

ApruaxmrTs — TBepAHe INIOTHHE, CIEMEHTIPOBAHHEE KDEM-
He3eMOM TMIMHHCTHe mopombl. OHH IOANAIOTCA HApalaHBI0 HOMKOM,
HE pAa3MOKAIT OT BOAH.

F'nmugpucrHe CaaHIOH — INOTHHE, HepACTAPAONINECH,
NORNAKImuecs IAPANaHLId HOMKOM ¥ HE pasMOKAlOmue OT BOMH
HOpOAH!, PAsHeNAlOmMecs Ha NJAMTH IO IJIOCKOCTAM CHOMCTOCTH
UNM  cIaHOeBaTOCTH. llpeT pasHHM, OT CBETIO-CepOTO [0 dep-
soro. Ilpmmecm OKmcIOB sKeqesa U JPYTEX MeTald0B IPHAAIT
TIMHMCTHM cHaumaM (QunoleTOBO~-KpaCHEe, 3eleHOBaTiie U Oypbie
TOHA.

THHMCTEIE CHAHIE CO 3HAYATENIBHHIM KOJWIECTBOM OOYIIeHHDBIX
paCTUTeNBHEX OCTATKOB HASHIBAIOTCA YIIHCTHIMH ciaammamu. ['numm-
CTHIE CIAHIIH, COTepHKAIIe 3HAUNTEAbHOE KOJHISCTBO ORTYMIHOSHOTO
pemecTBa, npuobperanwT cmoco6HocTh ropers. OHU HA3HBAWTCA
ropoYEMHI WIX OHTYMVHOBHHME CIAHIAMM.

¥YrawmcTeie w ropioume CIAHOH MeHee TBEPJHI, YeM JpyIrue
. raumHENCTHe caaHns. Ilosromy oHm Oawakm K CHaHIEBATHM TJH-
HaAM.
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YraeBomopoHLe COGNWHEHHA, HIH OHTYMH, B KaycTOOMOJHTAX
ofpasylorca B pesyiabTaTe mpeoOpasoBaHmsA OEITKOBHX ¥ KHPOBHIX
qacTell pacTeHNMH M JKHBOTHHX, INIABHHM o6pasom 6eCnO3BOHOWHLIX.

K raycrobumonmram OTHOCATCS TOpPYHI, HCKOmaemuie yrau (Gyprie
yTUIH, KaMeHHBIe YIJIN), aHTPALUTH, ropwouue (CUTyMMHO3HEHIE) CIAH-
me, HedpTH, achanbTH. .

T o p ¢ — mopucras mopoga Gyporo IBeTa, COCTOSIAA U3 He
OKOHYATENHHO eIfe PACHABIIMXCA PACTUTEABHHX OCTATKOB. B Bricy-
IMEeHHOM COCTOSHNN 60ABMUHCTBO TOpPoB mMeeT yA. Bec membme 0,5.
ITHM OHM OTJNYIAIOTCA OT HCKONAEMHIX yTAei.

Bypwuii yroas— miotaas, peske puxiasg U JAepeBIHACTAS
mopoga Oyporo miIm CMOJSHO-Y4ePHOTO I[BeTa, NAYKAIMAs DPYKH,
Jalomaa Oypyio depry. BommBIl pacTBOp emKMX memoYell OKpaIIn-
Baerca OypeM yriem B 6ypuit nser. ¥u. sec 0,8—1,8. V. Bec sasu-
CHUT OT IJIMHUCTHIX M APYTUX mpuMeceil. ITu mpumecn 00ycIOBINBAIOT
80JBHOCTH YTIA.

HamMeHHHNA yroas— miorHas, B OONBUINHCTBE CIydaeB
cI01CTad TOPOa YePHOTO IBETA C JRUPHEIM AU CMOJHCTHIM OiIecKoM,
Da9KaoaA PYKI, [Aa0IaA MaToBYK depHymo d9epry. Y. Bec 1,2—
1,5. Teeppocts 2—3. HaMeHHEe yram OKpamlmBAlT PacTBOP eNKOiH
MEeJ0YN JYWh TPH KUANSYeHNH.

AHTpanunTt— mIoTHAsA, YepHAA, C CIILHHIM METANIMICCKHM
6neckoM HOpOXA, He DAYKAOMad PYK, cofep:amas 0 97% yrie-
poma. Jlaer wepEymo wepry. ¥Yu. sec 1,4—1,8. Trepmocts okoao 3.
C pacreopaMm menoueit He pearupyer. Ty HMOPORY MOKHO CIUTATEH
mepexonHod OT 0CafOYHHX K MeTaMOp(PuIeCKHM IOPOTAM.

F'opowaunue urTyMuHOBHEE) ¢JdaHIH — 3T0 IIH-
HUCTE® CHAHOH, cofepskamme x0 60% OHTYMHHOBHHX BeIeCTB.
Onm 6yporo m cBeryoro msera. II0XO:KH HA TJIMHHACTHE CIAHIH.
Ilpn pesammm HOKOM CcHOCOOHH HaBaTh CTPY:KKYy. B cyxom Bupe
3arOPAIOTCA OT COMYKN N HCHYCKAKT NHM ¢ XapaKTePHHM 3aMaxoM.

He ¢ rp. Hugroe Gurymunossoe BemecTBO, IpeICTaBJIAIINIEe
co0ofi cMech YIIeBOZOPOAOB.

Acdannpr Ilnormoe Gyposaro-uepHOe GUTYMHHO3HOE Bemle-
cTBO, 0o6Jajalliee CHIBHEIM CMOIMCTHIM OJeCKOM W KDPYIHOPAKOBH-
cTeIM M3I0MOM. VMeer cuabmmit cmommcTsiii samax. Jlerko mumasures
u saropaerca. ¥Ya. sec 1,2—1,4. Tseepgocts 2.

HOpOJIbI XAMHAYECROIO MNPOHUCXOICHNA

K mopogaM XMMWUYECKOTO IPOMCXOMKACHMA OTHOCATCA WOPOH,
KOTOpEe 06pasoBANNCh B DeSYIbTaTe BEIIANERMA COJNell U3 BOTHHX
PAacTBOpPOB WM B PeBYJAbTATe XMMWYCCKHX DEAKIWil, IpOmMCXONAMUX
B 3eMHOIl KoOpe.

9T MOPOAE MOKHO pasburh Ha Ciefyommue Tpymms: Kapbomar-
HH®, KpPeMHWCTHE, JXede3WCTHe, TlaJOHAHHe COJM, COPHOKUCILIE
COIm. :
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HpemMuuncrame mopopmm

K ar0il rpymie mopoj XMMEYECKOTO IPOMCXOKIEHUS OTHOCATCA
KPEMHHCTHIE Ty(QHI.

Kpemuunctoe Tty ¢ n. Teeparie, mHOTTA HOPHUCTHE MACCH
pasnuuHO#l OKpacKu CBeTIHX TOHOB. OOGpasymorcs myTeM BHIIAICHUA
aMOpQHOro KpeMHe3eMa M3 BOAK TOPHIMX McTOYHMEKOB. H Kpemmm-
CTEIM TydaM OTHOCATCA W OCANIKHA MepPHOAWYeCKH (QOHTAHHPYIOMHUX
FOPS9NX MCTOYAMKOB (reifisepoB), MONy9YMBIIME HAHMGHOBAHHME Teji-
3ePUTOB. ' '

Menesnmcrwe mopopgu

Cioma oTHOCATCA pAasiudHble pPYHH  FKemesa.

BDypse senXTesHE A KA WiIn TUMOBATH. X UMAYECKAR COCTAB:
2Fe20s . 3H20 mam Fe:0s . nH20 ¢ mpumechio TrIMHEHCTOTO MaTe-
pnana. Hasor 6ypyto gepry. Umeror GOmbIIoi ymenbHHI Bec.

MHMeneszucrToe 00aInTH (HeTE3UCTHI MKPAHON KaMeHD)
COCTOAT W3 MAPUKOB OypOr0 M KPACHOrO JKeJNe3HsSKA KOHIEHTpPHIe-
CKU-CKODJIYIOBATOTO CTpoeHuss. Bo6GoBasA pypaa COCTOMT W3-
mapuwKOOOpABHEX CHOILIeHMIT Oyporo jelesHAKa ¢ IPUMECHIO TIH--
HICTOIO MaTepualia,

Tanmompguawme couam

Cioa oTHOCATCH KaMeHHAaf COJbh M CHJILBWH.

HamMemmana coxas. Xummueckuit cocras NaCl. Topmas
mopojia Gexoro, ceporo, ;KeilToBaTOro Hsera. ViMeer coleHHE BKyc.
Tsepmocrs 2. Jlerko pacreopuma B Boge. Ilopoma mpmerammmgeckoro
CTpOeHUSI. . '

Cuaxspsun Xnmuveckuii coctas HCl. Topuas mopopma Gemoro,
€eporo, KEeITOBATOTO, roXyGOr0 WU KeITO-KpacHOTO IBera. Vmeer
rOpbKO-cOJNeHE BKyc. PacTBopuM B Boge. Vmeer sepamcToe crpoenyve.
Teeprocts 2. ¥Ya. Bec 2.

CepHOKHCIHE COXM

Croma OTHOCATCA AHTUAPUT U THUIC. :

Asrupgpmr Xumuueckuii cocraB CaSO4. Ilopoma, oxpamien-
Hasg B CBeTJIble IBeTa ¢ roayboBaro-cepsiMum oTTeHKamu. TBeprocTh
3—3,5 (gepTHTCA HOMKOM, HO He HOTTEM).

Fnne. Xummueckuit cocras CaSOs - 2H20. Uepturcsa morteM.
ITo cBoemy crpoenmio GpBaeT JUCTOBATHIM, BOJOKHHCTLIA (cedeHnT),
sepHucTHil. OKpacKka rumca Gemasd, sRelToBaTasd, WHOTHA OH OmBaer
OecIBeTHHM W IPO3PATHEIM.

Hoponasl cMemaHHOrO HTPOMCXOKAEHMA

K ocajouneM TOpHHIM NOpPOAAaM CMEIIAHHOTO TPOMCXOMKICHNA
OTHOCATCSI HOPOAE], KOTOPHIE CIOKEeHH 9acTbi0 u3 O0JIOMOYHOTO
MaTepHala ¥ YacTbi0 U3 OPraHmIecKoTo, WX u3 O06IOMOTHOTO
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IloBrmenssie TeMmepaTypH, 3HAYHTEALHEC AABIEHHS W CBA3aH-
HEle ¢ BAMYU (QH3TKO-XPIMHYECKUE HPOIECCH UPHBOAAT K M3MEHEHHIO
paHee CyIIeCTBOBABIIMX OCAJOYHHX W MAarMaTHYeCKMX DOPOM M,
CJIE[0BATENBHO, K 00pa3oBanmioo pasnoOOpasHHX MeTaMOpqmqecnnx
DOpO.

CoBokynnoCTh BCeX TeX WU3MEHEHMII, KOTOpHE NpeTepHeBalT
IepBUYHO OCafi0UHHNe IJIM MAarMaTHiecKue HOPOAE! TpM 00pasoBaHMH
U3 HOX MeTaMOp(UYeCKHX, HOCHT HANMEHOBaHWE M€ Ta M O p ¢ 1 3-
M a. O meramopdusme B paEHOil kmmre rosopurcsa B riase X XII.

Cremen» MeramMopdusMa TODHHX mOpOA ObIBaeT pPas3IAUYHOM.
IloatoMy cymecTByOT HOCTeNEHHHE NEpeXOfbl K MeTaMOpduIecKuIM
TIOPOAAM COOTBETCTBYIOINNX OCAMOYHHX M MAarMaTHIeCKHX.

W3 MHOrOuUMCIeHHHX MeTaMOpP(PWUYECKHX IIOpOJ[ ONMIIEM BKpAaTIE
Hanbojiee WacCTO BCTPEYAIWECH.

K umeny mx oTHOCATCA KBAapIUTH, MPAMOpH, SIIMH, pasiHdHbIe
crann (porosooOManKOBHeE, XJIOPATOBEE, TAaTbKOBHE, CII0fAHEIE),
QUIIUTH, CKapHL, POTOBHKH, THEHCH.

Ksapmurn Ilpeicrasisor cofoil CIIONIHY0 MacCy KBapIa
C JKUDHEIM OJECKOM M 3€pPHHCTHM WM3JAOMOM. 3aleralT B BUAE ILIa-
croB.  OfpasoBniBaiuch M3 KBapmeBHX  N€CYaHMKOB. TBep-
nocTh 7.

Mpawmopu Xumndeckuil cocras CaCOs. fpmawrca mepe-
KPUCTAIIN30BAHEHLIME W3BeCTHAKAMHA MK ROJOMHTaMu. Berpeualotes
B BHJE IUIaCTOB. DEBalOT pasHHX IBeToB. VIMeNT KpHCTaIMmdecKo-
3ePHUCTYI0 CTPYKTYpYy. TBepmocts 3—3.,5. Ilo crTpoenuio m Gaecky
HamOMHHAIT caxap. Ilpm moxmpoBke dwacTo oGHapy;RuBalT Kpa-
CIIBHE YB3OPH.

A m M u. Ouenp TBepAnie (TBePAOCTH JOXOMHT AO 7), MACCHBHOTO
CJIOKEHNA, HECIONCTHE, C PAKOBUCTHIM H3JIOMOM mOponsl. OHU mMewT
camyo pasnoo6pasHyI0 OKPACKY: CHHIOI, 3eleHyI0, KpacHyw, Geayio,
gepHyo ® T. . Ha oTHONMpOBAaHEKX HOBEPXHOCTAX JAKOT KPACHBHIE
Y30PH.

flImMEL OTHOCATCA K IHCIY MOXYAPATONMEHHHX MOMEIOYHEX KaMHel
H IpUMEHAITCA KAaK AparoleHHH#A KaMeHb B apXuTeKkTrype. /3 mux
COOPYIKAIOTCA MOHYMEHTH, Basul ¥ T. A. COCTOAT M3 OKMCH KpeMHHSA.
lmeroT XumudecKoe AN OPTanagecKoe NPOMCXOMKIEHHE.

PoroBoob6MaukoBHEe caanmumn. I[uy0oxko wmsMmeHeH-
HEIe OCafiouHKe HIM MarMaTHueckue mopoan. COCTABHEIMU YACTAMH
ABIAITCA porosas o6MaHKa ® KBapun. TOHKOCIAHIEBATHE IOPOMH
3€JICHOBATO-4EPHOTO I[BeTa.

XnTopuroBse CHaBNH. JITO IIOTHHE CIAHIEBAaTHe
HNOPOABI TEMHO-3€JIEHOTO, pPEee CBETIO-3€JeHOTO I[BeTa, COCTOAIUE
13 Yemy#YaTHX ¥ JANCTOBATHX arperaToB XJOPHTa. TBepROCTH OKOJIO
2. Ecan B cnanmax wmMeercsl moJjleBO#l ImmaT, KBaph M Apyrue MuUHe-
pasbl, — TBEPAOCTH BHILIE. .

TanokoBme caanuu. Odenb MArKHe, CIaHIeBaTHeE,
JRHDHBE HAa ONIyIh MOPOAH OJieflHO-3eJ€HOBATOTO IIBETa, COCTOAIMME
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I'masa III

®OPMBI 3AJIETAHNA OCAJOUYHBIX I'OPHBIX IIOPOJ
(3JIEMEHTHI TEKTOHUKUT)

[lpn onucanmm MarMaTWIeCKHX TOPHBIX WOPOL MH TOBOPWIU
o dopMax mx zameramms: 0aToNWTax, MTOKAX, JAaKKOAATaX # T. H.
®opuEl 3aJeTaHuA MeTaMOPPLIECKNX TOPHHX IOPOX 3aBHUCAT OT TOTO,
¥3 KaKHX OOpox OHu 00pasoBajmch — MarMaTHIeCKUX HAHM 0CA[0YU-
HIX. Jlna Hac HanGoJbmiee IpaKTIYecKOoe 3HAYEHNE HMEIOT OCAIOY-
HEle TOpHHEE nopoxs. OcHOBHHM MOPQOJOrMIECKAM DJIEMEHTOM 0Ca-
JOYHHX TOPHHX NOPOX ABIsieTcA CJOH, MIW IAACT.

Prme. 11. BeprukaapHni#i paspe3 dYepe3 ciom a, 6,
e, 2 0.

CrnoeM win mJjacToM, HaskBaeTeda WINTOO0pasHas macca
Karkoi-uulynp ropHoil mOpopsl, OrpaEWdYenHas 6ojiee uIud MeHee
POBHHIMY IapalleNbHHMY IJIOCKOCTAMH. PAj cxoeB mium MiIacTos,
HaJleraoIux M NOACTHAAMUX [pYyr Apyra #u OO0beAHHAMUXCH
0 KakoMy-nu6o mpmsHakry (reoJormyecKOMy BO3PACTY, MPOUCXOMKIE-
HAI0, DeTporpaduvecKoMy HpHU3HAKY U T. [.), HA3HBAKT CBHU T O &
CIO0OEeB HIM HNIAacTOB B cBUTY C€I0eB HJIN IIACTOB MOKHO
o0beHHATh KaK ONHOPOJHEIE, TAK M PAasHODONHHIE TOPHEIE IOPOJEL.

B manpueiinmieM TePMHHH «CIIOH» M «IIACTy MH GyaeM ynoTpeCaaTh
B OMHAKOBOM CMEICJHE. ’

Ha puc. 11 m3obpasken BepTUKANLHHE paspe3 depes CIOH a, O,
8, 2, 0.

VY RaKEoTO CI0A, Y KaXKA0M CBUTH CJI0EB Pa3INIalOT K P O B I 10
HOmOoJoOMmMBY. ¥ cling ¢ kpoBiell ABmseTcs maockoctbh CD; oma
e ABIgercsa moaomBoii ¢aos 6. IlogomBoi c¢J0si ¢ ABmAETCA IJIO-
crocte EF; oma ke sBAsercs KpoBiell cioa a. ‘

Kampapi caol, wraKgas csBuTa CJI0EB HMEIOT MONIHOCTB. Pas-
JUYa0T MOIMHOCTE MCTHHHYW, TFTOPHB3OHTAIABHY U
BePpTUKAIBHY IO,

Weruumoi# MomuoCThIO HABHBAETCS JJIMHA nepnennnxynapa,
ONYMEHHOTO 3 M0G0 TOYKH KpOBIM CIOA [0 MOAOIIBH ero.
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Ucxyccrpentnie 00HameRuaA — 5T0 00HAJKEHNA, CO3JAHHEIE Uel0-
BekoM. K HuM OTHOCATCA ’Kele3HONOPOIKHEIE KAaphephl, IITOJNBHY,
KaHaBbl, CKBAKHHH, IOYypOH U T. M.

IlepBoHauanbHOE B3aleragme OCAJKOB B OONBOINHCTBE CIydYaeB
IOYTH TrOpW30HTAIbHOe. I[lOUTH TOpH3OHTANBHHIM (HAKIOH CJ0EB

7 7

i 7/6/ § —_—~——

é : 45/\_6;—\,
g
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a 5 ﬁ

Pnc. 13. CxeMa COTIJIacHOTO 3ajieraHusl IOPH3OHTOB.
a — TOpU3OHTAIbHOE; 6 — HAKJOHHOE; 6 — CHJjaguaroe.

He Goabme 1—2°) ABIAeTCA 3ajeraHue OCATOYHHIX TOPHEIX HOPOX,
BOSHUKAWMUX 13 0CAJKOB B PesylbTaTe UX AaJbHeANIero W3MeHeHMA.

BesAkoe yRIOHeHHe ILNIACTOB OT HDEePBOHAYAIBHOTO TOPH30HTAND-
HOTO 3aJjleraHns HAshBaerca AU CIAOKAanume il (Hapymenmem).
Hucnoranuu 6rBaioT 6e3 pasprBa COMIOINHOCTH CIOEB ¥ ¢ PA3PHBOM
ux. [lepBrie HA3HBAKTCA NI M KA TH B HH M A, BTOPble — J{ U 3 -

14
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Puc. 14. Cxema HeCOTIACHOTO 3aJeraHHsA FOPH3OHTOB.

IHKTHBHEMHA Bce JucIoKamuym ABIAOTCA pe3ylbTaToM [BH-
KeHN# B 3eMHOH Kope.

IInukaTuBHEE AUCIOKAINM BO3HUKAIOT HOPENMYINECTBEHHO B pe-
3yJdbTaTe TOPH3OHMTAJNBHHIX [IBMKEHNH 3eMHOH KODPH HIH JBHKEHHI
[0 HADpaBIeHUAM, OJU3KNM K TOPH3OHTAIBHHM. [IM3BIOHKTHBHEIE
AUCIOKAINY IPOUCXOAAT IJIaBHHM 00pa3oM B pe3ylbTaTe BePTHKAIb-
HHX JBIGKCHNI HIH [BWKEHHH 110 HANpaBIeHHAM, OJIU3KAM K BepTH-
KadbHEM. ILIuKaTHBHEEE [UCIOKANUN OYeHb TacTO CONMPOBOMKAAITCSA
AU3BIOHKTUBHHIME H  Haobopor.

3aneranue ciioeB MOKeT OHITH COTJACHHEIM ¥ HECOTJIACHHIM, TOpH--
30HTAJbHBIM W CKJIAZIATHIM, TPAHCTPECCHBHBIM, T. . € IEpPEpHBOM
B 0CAaJ{KOHAKOIJEHHH H Jp.
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