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3pocTanus 3eMHoi Kopu / PocT3eMHOM KOPBI

(lite version)

[Ipouec mikBarlii - MarMaTUIHOL
mudepeHIialli, mosrae B HOAUT 3aCTUTar0voi
Marma Ha JBi 00 KUTbKa MarMu pBHOTO CKJIay.
[Monim Mmarmu Mir BinOyBaTHCSl B Pe3yJIbTaTi ixX
pBHOT MUTOMOI Baru.

[TuTaHHs TUTBKU - KOJTU?

HasBHICTH BiTOMHX HaM IOPIA B 3eMHIA KOPI,
3BHYAHO MOXOAMTH Bil BIIIOBITHUX Marmu. Lle
TOBOPUTH PO Te, IO CY4acHI CKaM'siHUTI TOpoan
OyJIi KOJINCH B PO3IJIABJICHOMY CTaHL

He Gynemo Topkatucst muTaHHs Ipo
MTOXO/DKEHHS MarMu, TIPo ii TaEMHUYE
Hapo/pkeHHs. [Toku mo Oyaemo mocuiaaTucs Ha
T€, 10 BITOMO.

IToBepxHeBa JiKBalis - e Bske BTOPHHHA
nud e peHmianist

BuBeprkeHa Marma 3 TIHOMHHUX HAJIP
TJTAHETH MITHSUIACS Ha MTOBEPXHIO 1 0X0JI0JIa He
Tak Bigpasy. s mporo 3Ha100MBCS IEBHU I
nepioa vacy. [Ipo moctymnoBe oXonoIKeHH1
MarmMu Jyxe J100pe roBOpsATh BYJIKaHMHI
BUBEPKECHHS, K1 3'SBJISIIOTHCS HA TIOBEPXHI B
HE3HAYHUX KUTBKOCTSX, B IMOPIBHSIHHI 3 THMHU,
SKI B MUHYJIOMY CTBOPIOBAJIU BEJTUKI TPOCTOPH 1
TIJIOMT 36MHOI KOPH.

MoxIMBO, MarMa BUKUAAIAcs 3 TIIMOUH
OuIbIIe 30aradyeHOI0 HA Ba)KKi €JIECMEHTH, HDK Ta
sKa paHillie MePETBOPHUIIACS B TIOPOIH.
Buxoauts, mo audepenmiamis BigOyBaeThCs i
Yyac OXOJO/PKeHHS MarMu. Uu npaBHIIBHO 11€
ysaBieHHs? [IpocTexxnmo 3a MEXaHBMOM CaMOro
BHUBEpKCHHS. BOrHEHHO-piIKa MarMa, 1o
CKIIAJIA€ThCS 3 CYKYMHOCTI 3'€IHaHb - MAEThCS
Ha yBa3l XIMMHHUX - JIETKUX 1 BAXKKUX €JIEMEHTIB;
BHJIUB 1 CTaBCS HA OCTHUTITY, TOOTO XOJIOJHY
noBepxHI0. U He BILUIMBAE 1€ HA CTAH MarMu,
sIKa CTHKHYJIAcs 3 XOJIOAHOIO moBepxHer? Tak,
BIuMBaE. [lepemniapnstoun OTUYHI 10 Hel
MOPOJH, BOHA MIBU/IIE OCTUTAE, HE3BAXKAIOUN HA
Te, MO MITIrPIBAEThCS BEPXHIMH IApaMu. AJe
1€ HE TaK BAKJIUBO. SIKIO TOBIIMHA MarMu, 1o
BIJIAJIACKH JIOCSTAE, HAITPUKIIAL, JECSITOK 1
OUTbIlIe METPIB, OCTUTAE BOHA IMOPIBHSHO JOBTO.
MoskHa cka3aTi, BOHa riepedyBa€e CTUIbKM 4acy B
pinkoMy a0o HamBPITKOMY CTaHi, 3a SIKUM
IIUTKOM MOTJIa cTtaTtucs audepeHmiaiis, To0To
oAl il Ha p3HI MarMu 3TiIHO MUTOMO{ Bard.

[Iponecc nMKBaMy - MarMaTH4eCKOM
mddepeHInanm, COCTOUT B pa3AeIeHUuN
3aCTBIBaIOHl€ﬁ MarmMa Ha IB€ UJIN HECKOJIBKO Marm
pa3MyYHOro coctaBa. PazneneHue marm Morio
MPOUCXOUTDH B PE3YNbTATE UX PA3NUUYHBIX YIACTbHBIX
BECOB.

Bonpoc Tonbko - korna?

Hanunune n3BecTHBIX HAaM OPOJ B 36MHOM KOpe,
KOHEYHO MPOU30IUI0 OT COOTBETCTBYIOIIMX MarM. JT0
TOBOPUT O TOM, UTO COBPEMEHHBIE OKAMEHEBIINE
MOPO/IbI OBLITN KOT/Ia-TO B PACIJIaBJICHHOM COCTOSIHHUH.
He Oynem 3arparuBath Bompoca o MpOUCXOKIAECHUH
MarMsbl, 0 ee TAMHCTBEHHOM poskJaeHuu. [Toka uto
6YI[6M CChLJIAThCA HA TO, YTO U3BCCTHO.

IToBepxHOCTHAs TUKBaLMA — ITO yKe
BTOpPUYHAasA AU} P epeHIuANHA

W3BeprkeHHast MarMa U3 NIIYOMHHBIX HEJlp MJIaHEThI
IIOJIHSUIACh HA TOBEPXHOCTh U OCTHUIA HE TaK Cpasy.
JUJ1s1 3TOTO MOHAA0OUIIOCH OTIPEIEIEHHBII TEpHUo
BpeMeHU. O MOCTENEHHOM OCThIBAHUH MarMbl O4eHb
XOpOILO T'OBOPAT BYIKAHUYECKUE U3BEPIKEHHUS,
KOTOpbIE MOSABJIAIOTCSA HA TOBEPXHOCTH B
HE3HAYUTENBHBIX KOJUYECTBAX, 110 CPABHEHUIO C TEMH,
KOTOpBI€ B MIPOIIIOM CO3/aBajii OO pPHBIE
IPOCTPAHCTBA U IJIOLIAIN 3€MHOM KOPBI.

Bo3MoxHO, MarmMa u3Bepraiach U3 iyouH Oosee
00OTraIieHHON Ha TSHKENbIE 3JIEMEHTHI, 4YeM Ta KOTopast
paHee npeBpaTuiIach B opoabl. Beixoaut, 4ro
mddepeHnanys NPOUCXOAUT BO BPEMS OCThIBaHUS
MarMmel. [IpaBuiIbHO 11 3TO IIpeacTaBiIcHUE?
[Ipocneaum 3a MEXaHM3MOM CaMOTO M3BEPKEHMUS.
OraeHHoO-XHIKasi MarMa, COCTOSIIIAsL U3
COBOKYITHOCTH COE€MHEHUM - UMEETCS B BUAY
XUMUYECKHUX - JIETKMX U TSDKEJBIX 3JIEMEHTOB;
U3JIUSHHE €€ TPOU30IIWIO Ha OCTHIBIIYIO, T.C.
XOJIOJIHYIO TIOBepXHOCTh. He BimsieT nu 3710 Ha
COCTOSIHME MarmMsel, KOTOpasi CONPUKOCHYJACh €
XOJIONHOM noBepxHOCThIO? Jla, Biuser. [lepemuiapiiss
COIPUKOCHYBIIMECS MTOPOJIbI, OHA OBICTPEE OCTHIBAET,
HECMOTpS Ha TO, YTO MOJOTPEBAETCS BEPXHUMU
ciosimu. Ho 310 He Tak BaxkHo. Eciu Tonumna
W3JIMBILENCS] MarMbl JJOCTUTAET, HAllpUMED, IECITOK U
0oJiee METPOB, OCTHIBAET OHA CPABHUTEIBHO JOJTO.
MoXHO cKa3aTh, OHA IPEOBIBAET CTOJILKO BPEMEHU B
KUJKOM WJIM OJYKUJIKOM COCTOSIHUH, 32 KOTOPOE
BITOJIHE MOIJIA MTPOU30UTH AU (depeHuanus, To ecTh
paszieseHue €€ Ha Pa3InuHbIE MarMbl COIIACHO
YAEJIBHOTO Beca.
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AJe Tak SIK MU JOMOBHUJIKCS, 1110 BUBEPIKEHA
MarmMa MIiCTUTh B cO01 1 BaXKi 1 JIETKI €JIEMEHTH B
XIMIYHHX CITOJIyKaX, TO HHOKHIN Iap MOBUHEH
CKIagaTuCs 3 OUIbII BaXKKMX €JIEMEHTIB, a CAMUU
BEpxHiil 3 OUThII Jierkux. Ha mopoxmy, mo
MIICTHIIAa€E, TOBUHHIBUIIAaTH, HAITPUKIIA],
MeTany. Y crocTepiraEMo MU 11€ B IPUPOJTHHUX
ymoBax? OIIHIOIYH, SIK 3aJISTal0Th TIJIACTH,
HaIMPUKIAJ, 3aJIBHOI Py, BII3HAYMMO, 110
BOHHU HE TPUYPOUCHI BUIIE POIMITICHUX
HaapyBaHb. KoprcHI KonajanHu 3a1sraoTh
TOJIOBHUM YHHOM B T€OCHUHKITHAIAX. Yomy
BaXKi €JIEMEHTH He CYIPOBOJDKYIOTh YCi TIPChKi
nopou? AmpKe BCl 1M1 TIPCbKI TIOPOIH,
HE3aJIe)KHO B sKii (Gopmi BOHHU O He 3aJsrai,
njaacTaMu ado TIPCHKUMH MacHBaMH, OJTHOTO i
TOTO K MOXOJKEHHSI.

3 GaueHUX MJIACTIB TPCHKUX MOPIT MOXKHA
NPHUITH 10 BUCHOBKY, IO I1i TIOMITHI TIJIACTH
pPBBHOT TOBIIMHY € BTOPUHHUM IIPOIIECOM
mudepeHialtii, SK pa3 TOro, Ipo Mo TOBOPUTH
nikBaris. Lleit BTopuHHMN mpoliec
mudepeHIiani He rpae 0coOJIMBO BaKIUBY POJIb
B IIBHAHHI CaMOi CyTHOCTI MPOIIECY, IO
BiIOYBA€ThCSI BCEPEAMHI IUTAHETH - B 00JI1aCTi
MaHTii. ['0OBHY pOJIb rpae MepBUHHUN MPOIEC
mudepeHITiali, mpu KoMy B TiiCHOCTI
BIIOYBA€ETHCS MOJUT MarMH 3riTHO MUTOMOI Baru
1 POIMHHOTO 3B'SI3KY.

I'onoBHE )X NUTAaHHS, IKUH HAIITOBXHYB HA
Takl MIpKyBaHH$ - 11€ IUTaHHS PO BHYTPILIHIO
OymoBy MaHTIi 11l XIMIMHUM CKIIaI.

YTBOpeHHsI TBEPIOI KOPHU B Pi3HUIT 4yac
Bin0yBaJsocst mo-pizHOMY

3 oAy Ha ICTOPIFO TEOJIOTIMHOTO PO3BHTKY
HAIIO1 TUTAHETH, MU 0a4nMO, O 3eMJIst
CKIIQJIAEThCS Maii’ke 3 yCIX XIMYHHMX €JIEMEHTIB
cucreMu MeHeneesa.

Bynu wacu, konu, Bce Te, uuM Oyia Oarara
BHYTDIIHS YacTHHA IJIAHETH, TOKa3aHo Oyllo Ha
noBepxHi. Lle Tuibku B SIKICHOMY
CIIBBIIHOINCHH] ICHYIOUMX €JIEMEHTIB. AJie B
KUIBKICHOMY, 3pO3yMUI0, JajieKo HE TakK.

JlyMKa BUEHUX 3BOJUTHCS JI0 TOTO, IO SAPO
IJTAHETH CKIIAIAEThCS 3 3a1i3a, SIK, MPOCTO
KaXy4d, pe3yabTaT qudepeHiiani, TooTo
MOJUTY PEYOBUHU Ha OUTBII JIETKI 1 OUTBII Ba)Ki
€JIEMEHTH. 3 OUIBIII JICTKUX, TOJIOBHUM YHHOM 3
CUJIIKATHHX 3'€IHAHb, YTBOPHJIACS TBEpIA
000JIOHKA, a OUTBII BaXKKi, 3TIHO CBOIA HMUTOMIHA

Ho Tak kak Mbl yCIIOBWJINCB, YTO U3BEPIKEHHAS
MarmMa 3aKjIro4aeT B ce0e U TshKeIble U JIETKIe
3JIEMEHTHI B XUMUYECKUX COEIMHEHUSX, TO HUKHUI
CJIOM JTOJDKEH COCTOSATH € 00JIee TSIKENbIX HJIIEMEHTOB,
a camblil BepxHuii ¢ 6osee nerkux. Ha
NOACTHJIAONIYIO ITOPOAY JOJIKHBI BBIA/1aTh,
Hanpumep, Metaisl. Habmtogaem jin Mbl 310 B
€CTECTBEHHBIX ycIoBUAX? OleHUBas, KaK 3aJICTAI0T
IIJIACThI, HAITPUMED, KEJIE3HOU PyJbl, OTMETHM, UYTO
OHM HE IPUYPOYEHBI BBILLIEIEKALMM
HarutactoBaHusM. [losie3Hble HCKOITaeMblI€ 3aI€rat0T
IJaBHBIM 00pa30M B reocMHKIMHAISIX. [loyemy
TSDKEJIbIE AJIEMEHTHI HE COYTCTBYIOT BCEM TOPHBIM
nopoxaM? Beap Bce 3TH TOpHBIE TOPO/IBI, HE3ABHCHUMO
B Kakoi (opMe OHHU He 3ayierany 6 niactaMu Uil
TOPHBIMU MacCHUBAMHU, OJHOTO U TOTO K€
MPOUCXOKICHHUSL.

W3 BUAEHHBIX IJIACTOB TOPHBIX MOPOJ MOXKHO
MPUNTHU K BBIBOJY, UTO 3TU PA3INYUMBIE MJIACTHI
Pa3HOU TOJNIMHBI SABJISIOTCS BTOPUUYHBIM IIPOLIECCOM
mddepeHnanum, Kak pa3 Toro, 0 4eM roBOpPUT
JUKBaLMs. DTOT BTOPUUHBIN MPOIIECC
mddepeHIany He UTPaeT 0c000 BaXKHOM poIH B
IMO3HAaHUHU CaMOM CYIIIHOCTH IIpouecca
MIPOMCXOSIIEr0 BHYTPH IIJIAHETHI - B 00J1aCTH
MaHTUH. [ TaBHYIO POJIb UTPAET MEPBUYUHBINA ITPOLIECC
mddepeHnanum, Tpu KOTOPOM B JE€HCTBUTEILHOCTH
MPOUCXOAUT pa3ziesieHne MarM COIIACHO YAEIbHOTO
BECA U POJCTBEHHBIX CBS3EH.

I'maBHBIN e BOIIPOC, KOTOPBIA HATOJIKHYI Ha
TaKhe PacCyKACHHS - 3TO BOIIPOC O BHYTPEHHEM
CTPOECHHHU MAHTHU U €€ XUMHUYECKOM COCTAaBE.

OOpa3oBaHue TBepPAOH KOPbI B pa3HOe BpeMs
NMPOUCXOAHWIO MO-PA3HOMY

yLII/ITI)IBaﬂ I/ICTOPI/IIO TCOJIOTNYCCKOTO pa3131/1T1/191
HaIllell MJIaHEeThI, MBI BUJIUM, YTO 3€MJISI COCTOUT
IMOYTH U30 BCEX XMMHUYCCKHX 3JICMCHTOB CHCTEMBI
Menpeneena.

br1o Bpems, koraa, Bce TO, 4eM Oblia Oorara
BHYTPEHHSIS YacTh IJIAHETHI, TOKa3aHOo ObLIO Ha
MMOBEPXHOCTU. ITO TOJIBKO B KAUECTBEHHOM
COOTHOIIIEHUHM CYIIECTBYIONMX 23JieMeHTOB. Ho B
KOJIMYECTBEHHOM, Pa3yMeeTcCsl, 1aJeKO HE Tak.

MHeHI/IC y’-I€HI)IX CBOOUTCA K TOMy, qTo SIJIpO
MJIAHETHI COCTOUT U3 XKelle3a, KakK, MOMPOCTY CKa3aTh,
pesynbrat auddepeHIuanum, To €CTh pa3aeIeHus
BEILECTBA Ha OoJiee Jerkue U 0ojiee THKEIbIe
a7eMeHThI. M3 GoJiee JIeTKuX, IMIaBHBIM 00pa3oM H3
CUJIMKATHBIX COeIMHEHUM, 00pa3oBasiach TBepas
00oouka, a 6ojiee TsHKEIbIe, COTIIACHO CBOEMY
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Basi, NIIUTH OJMMXKYe A0 IEHTPY TOHKIHHS.
Take MipKyBaHHS LUTKOM JIOTTYHE.

AJne naBalTe MOJAUBUMOCS, 3 HIIOTO OOKY.
He 6ynemo Opatu 10 yBaru OkKpeMuii akt
T€OJIOTIMHOTO TPOIECY Ha IKOMYCh TIEBHOMY
BIIPBKY Yacy, a BBBMEMO BECh MepioJt
KHUTTEBOTO LUISAXY IJIAHETH.

3riAHO BUCYHYTHUM TiIOTE3aM PO
PO3LUIMPEHHS 3eMIIi MH MOKEMO YSIBUTHU COO1,
SKOI0 BOHA Oynia B IOYATKOBIi cTaii CBOTO
PO3BUTKY 1 TOPIBHATH il 3 pO3MIpaMu
TEMEepilHbOIO Yacy.

Xoua 3 rimoTe3010 MPo PO3IMMPEHHS 3eMITi
BI)KE HE y’Ke-TO 0araTo BUYCHUX MOXKE
MOTOJIUTHCSA 1 TO 3 TOOOIOBAHHSM 1 HEIOBIPOIO
camoMmy co0i 1 cBoiM o4am, aje OyzmemMo
HEMOXUTHO BIPUTH B II€, 5K B icTUHY. Ha mpomy
NUTaHHI HE 3yMTUHAEMOCS, TOMY IO BOHO
noTpedye OKpEMOTO PO3IIIsY.

Komu 3emist Oyna MEHIIIMX PO3MIPIB, BHJIMBH
PEUOBUHU 3 HAJ[p MaHTii CTBOPIOBAJIO
HallapyBaHHS Cy4acHUX MaTepHukiB. OHOYAaCHO
3 UM Ha pBHI Mepiod PO3BUTKY MIAHETH
BinOyBaJMcsi TOpOTBOPHI Ipoiiecu. Bee e
pasom, sIKk MU 6auMMO, CTBOPHIIO CydacHi
marepuku. OKeaH! 1 MATEPUKA BUHHKITA
BHACJIIOK PO3TATYBAaHHS KOJIMIIHBOT
MOHOJITHOI KOpH, PO3IipBaBIM ii HAa YACTUHHU.

[MuTaeThes, 3 YOTO K YTBOPUIIOCS JIOKE
OKeaHIB? AJDKE THO OKEaHIB TEX TBEpJa
pedoBHHA. | MU IIUTKOM 3aKOHHO BBa)KaeEMO HOTO
TaKOI0 JK CAMOO 36MHOIO KOOI, IO 1
KOHTUHEHTH. Yu 3Mir BinOyBaTUCs TOH e
caMUii IpoIIeC HaIlAPyBaHHSI i BOAOO, IO 1 HA
CY4JacHIi Cym KOJUCH B Iy)Ke BigjajeHe dac?
Hi. Lle manoiimMoBipHa cripaBy, Xo4a i
3arepevyBaTi HEMAE MIACTAB: THO OKEaHIB IIie
HE BUBUEHO, fK 1. AJle Te, 0 BXKE BIIOMO
PO HBOTO, IIUTKOM JIOCTaTHBO JJISl IEBHOTO
BHCHOBKY. Ha MeXaHBM yTBOpPEHHS OKEaHMHOTO
nHa He Oynemo 3ynuHsATHCS. Lle nyxe 1ikaBe
MUTaHHS, ajJie HE 3apa3 Moro po3mIsAaTH.
Bim3HaunMO TUTBKM KOPOTKO, IO YTBOPUIIOCS
JI0Xke OKEaHIB Tak caMo caMme, K 1 MOpiB 3a
paxyHOK 0a3albTOBUX MAacC TOJIOBHHUM YHHOM 1,
Ha JIOJIATOK JI0 I[bOT0, 32 PaXyHOK TOPOTBOPHUX
MPOILIECIB TAKUX JKe, SIK 1 Ha CYIIIL

Te, mo 3emist 30UTbIIyETRCS B 00'eMi, (akT
He3alepeYHU | HEBIIMHHO PO3IIMPIOETHC i
NOBEPXHs. A pa3 30UIbIIyeThCS B 00Cs3], TO 1€
IUTKOM 3pO3yMUIO, ITI0 32 PaxXyHOK 30UThITICHHSI
MOBHOTH ii BHYTPIIHBOI YaCTUHH.

yAEIBHOMY BECY, YUUIM OJIMXKE K LIEHTPY TATOTCHUSI.
Takoe pa3MbIIUIEHUE BIIOJIHE JOTHYECKOE.

Ho naBaiite mocMoTpum, ¢ apyroit ctoponsl. He
OyneM OpaTh BO BHUMaHUE OTJEIbHBIN aKT
re0JIOTMYECKOTO MpoIecca Ha KAKOM-TO
ONpPENETICHHOM OTPE3KE BPEMEHH, @ BO3bMEM BECH
HEpHOJI AKU3HEHHOTO IYTH IIAHETHI.

CornacHo BBIIBUHYTHIM THIIOTE3aM O pacllipeHun
3eMiIu Mbl MOXKEM IIPEJICTaBUTh cebe, Kakoil oHa ObLTa
B [I€PBOHAYAJIBHOM CTaJIMH CBOETO Pa3BUTHUS U
CPaBHUTB €€ C pa3MepamMH HaCTOSILETO BPEMEHU.

XO0T4 ¢ TMIIOTE301 O pacllMpeHun 3eMIIU YK He
OUYEHBb-TO MHOTO YYEHBIX MOKET COIIACUTBCSI U TO C
OITacKoi U HeJoBeprueM caMoMy ce0e U CBOUM IJ1a3aM,
HO Oy/ieM HemokoJIeOMMO BEpUTH B 3TO, KAK B UCTUHY.
Ha sToMm Bompoce He OCTaHaBIMBAEMCS, TaK KaK OH
TpeOyeT OTNIENBHOTO PACCMOTPEHHUSL.

Korzaa 3emiist Obli1a MEHBIIMX pa3MEpPOB, U3NUSHUS
BEILECTBA M3 HEJP MAHTUH CO3/1aBAJIO HAIIJIJACTOBAHHUE
COBPEMEHHBIX MATEPUKOB.

OIHOBPEMEHHO C 3TUM Ha Pa3HbIX EPHOJIAX
Pa3BUTHS IUTAHETHI TTPOUCXOIUITU
ropooOpa3oBarenbpHbIe Tpoliecchl. Bee 3To BMecTe,
KaK Mbl BUIMM, CO3JaJI0 COBPEMEHHBIE MAaTEPUKU.
OxeaHbl 1 MAaTEPUKN BO3HUKIIU BCIIEJCTBUE
pacTsHKeHUs ObIBILIEH MOHOJIHTHOM KOPBI, Pa30pBaB ee
Ha YacTH.

CrnpamnmBaercsi, U3 4ero »*e o0pazoBajIoch JIOKe
okeaHoB? Beab THO OKEaHOB TOXE TBEPAOE BEILECTBO.
W MBI BIOJTHE 3aKOHHO CUMTAEM €ro TaKKe CaMo
36MHOM KOPOH, YTO U KOHTUHEHTHI. CMOT JT1
MPOUCXOJIUTH TOT K€ CaMbIi MPOIECC HAIJIACTOBAHUS
I10J] BOJOM, YTO U Ha COBPEMEHHOM CyIlle KOIZIa-TO B
O4YEHb OTAATICHHOE Bpemsi? HeT. DTo MasioBeposSITHOE
JIENI0, XOTSI U OTPULIATh HET OCHOBAHMI: JHO OKEaHOB
elle He U3y4eHOo, Kak cieayer. Ho to, uro yxe
W3BECTHO O HEM, BIIOJIHE JJOCTATOYHO ISl
OIPEJEIIEHHOIO BBIBOAA.

Ha mexanun3me 00pazoBaHUsI OKEAHUYECKOTO JIHA
He OyZIeM OCTaHaBJIHUBAThHCS. DTO OUEHb HHTEPECHBIN
BOIIPOC, HO HE ceilyac ero paccMarpuBaTh. OTMETUM
TOJIKO BKpATIle, YTO 00pa30BalIoCh JIOKE OKEAaHOB TaK
e caMo, KaK U Mopei 3a cueT 6a3aJbTOBBIX Macc
IJaBHBIM 00Pa30oM U, B JIOMOJIHEHUE K 3TOMY, 33 CUET
ropooOpa3oBaTeIbHbIX MPOLECCOB TAKUX XK€, KaK U Ha
CyILE.

To, uro 3emist yBenuuuBaercsi B oobeme, (hakt
HEOCIIOPUMBIN M HEYCTAaHHO PaCIMPSETCs €€
MIOBEPXHOCTb.

A pa3 yBenuuuBaeTcs B 00beMe, TO 3TO BIOJIHE
MOHATHO, YTO 33 CUET YBEIMYEHHUS MMOJTHOTHI €€
BHYTPEHHEH 4acTu.
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3a paxyHOK 4OTO i YMM BOHA MTOTIOBHIOETHCS?
Ocbh ronoBHa 3araaka! Ll TaeMHUYICTh TATHE 3a
co0oro0 Tyke 1 IyKe 6arato HepO3pUBHO
MOB'SI3aHUX MU TAHb, IKUX OJHUM ITOMaXoM He
oxomnwuia. Ta 1e i He TOTPIOHO.

Merta Hamoi crarti 200 PO3MOBH - TBHATUCS
MaTepiasibHy YacTUHY Ti€l BHYTPIIHBO-
nJaHeTHoI cepH, Ky MU Ha3UBAEMO BEPXHBOIO
MAaHTIEIO.

Tpoxu TOpKHEMOCS MUTAHHS 10 KOCMOTOHIL.

3pocTaHHS KOPH TOTOXKHE JJIS BCIX
IVIAHETHUX CUCTEM

Tak BoHO uM He Tak, ane OyaemMo aymartu, 1o
tak. [IpoTornianeTHa peyoBrHA - 11€
CKOHJICHCOBaHa ra30-TMJI0Ba TYMAHHICTB 1
METECOPUTHUHN NI Ko BimOyBanocs
VIIUTBHEHHS MPOTOILIAHETHOT PEYOBUHHU, TO
MO’KHa MPUITYCKaTH, 10 TOJI HE BitOyBaBCs
npotiec nudepeHItiali, mood MU 0IHOTO
XIMMHOTO CKJIaay Oocila B OJJHOMY MICIli, a
HIoro B iHIoMY. SkOu 1e Oyno Tak, TO MU
Mayu O 30BCIM HIy KapTHHY PO3MOJLTY
XIMIYHUX €NIEMEHTIB B 3eMHii Kopi. | B3arami, un
Mayid O MM MOHSTTS PO BaXKKI XIMIUH1
€JIEMEHTH?

Cru1aa pe4OBHHU, 0 TBOPUTHCHA, 3 HACOM
He 3MIHIOEThCH

Ha mo4aTkoBUX CTaiIX TE€OJIOTMHOTO
PO3BUTKY TUIaHETH, HA TIOBEPXHIO BUHOCUITUCS
PBHI €JIEMEHTH 1 iX XIMIYHI1 CITOJyKH,
NEPEBAXKHO JIETKI, KKydH MPOCTO. 3 HUX
YTBOPUJIMCS CydacH1 MaTepuku. B nanuii yac, B
KpalilHbOMY pa3i B Mexax octanHix 12000 poxkis,
JIIOJICTBO HE IMaM'siTae IKUX0Ch OCOOIMBUX 3MiH
B CTOPOHY IIPUPOCTY MaTepHuKiB. JIFOICTBO
BIIEPINC 3BEPHYIIO yBAry i MoOdavmio
HapokeHHs ocTpoBa Cypxceit B 1963 pori.
AuJle 11e TeX He 3HayHa 3MiHa 30BHIIIHBOTO
BUIJISITY TJIaHETH. BynkaHTUHI BUBEPKEHHS TEXK
came. AJie OT IMTaHHs, 32 PAXYHOK SIKMX
XIMIYHHX €JIEMEHTIB pOCTE 3eéMHa Kopa?

3a paxyHoK Baxkux? ManoitmoBipHoO. 3a
paxyHok Jnerkux? He 3po3ymino. Ale y BCIkoMy
pasi 40OroCh TAEMHHUYOTO 1 HEMBHABAHOTO
BCEPEIMHI IJIAHETH HE MOXKe OyTH.

Sxmo panime, mig 9ac GopMyBaHHS
MaTEepHKiB, BiIOYBaBCs MPOIEC HAPOHKEH HS TaK
OM MOBUTH OUIBII JIETKUX CIEMCHTIB, TO MOJKHA
NPUITYCKATH, 0 B JIaHWH Yac TaM BilOyBa€eThCS

3a cueT 4ero u 4em OHa MOMoJHseTcs?

Bot rmaBHas 3aragka! 9Ta TAMHCTBEHHOCTD BJICUET
3a co00if OYEeHb U OYEHb MHOTO HEpa3pbIBHO
CBSI3aHHBIX BOIIPOCOB, KOTOPBIX OJHUM B3MaxoM HE
oxBaTuilb. [/la 310 1 He TpedyeTcs.

Lenp Hamel cTaThbU UM pa3roBopa - y3HaTh
MaTepHabHYIO 4acTh TOW BHYTPH-TNIAHETHON cephl,
KOTOPYIO MbI Ha3bIBa€M BEPXHEN MAHTHUEH.

HemHoro 3arpoHeM BOIpoOc 0 KOCMOTOHUH.

Poct KOPbI TOKACCTBCHCH IJIA BCECX
INIAHETHBIX CHCTEM

Tak oHO WJIM HE Tak, HO OyJIeM Aymarh, Y4TO TaK.
[IporonnaneTHoe BEIIECTBO - 3TO CKOHJACHCUPOBAaHHAS
ra30BO-TIbIIEBAs TYMAHHOCTh U METEOPUTHAS TbLITb.
Ecnu mpoucxoaniio ynjaioTHEHHUE MPOTOTIIaHETHOTO
BEIIECTBA, TO MOKHO MPEIO0JIaraTh, YTO TOTAA HE
MIPOUCXOAMII TIporiecc U dpepeHnanum, 4ToObl MbLTh
OJHOTI0 XHMHYECKOT0 COCTaBa Ocelia B OJTHOM MECTE, a
Ipyroro B Apyrom. Ecim ObI 3TO OBLIO TaK, TO MBI
“MeInr Obl COBCEM MHYIO KapTUHY pacIlpeeICHUs
XHUMHYECKHX AJIEMEHTOB B 3eMHOM Kope. U BooOrrie,
MMeIIH ObI MBI ITIOHATHE O THKEIBIX XUMHYECKUX
JJIeMeHTax?

Cocras BelliecTBa, 4TO 00pa3yeTcs, CO BpeMeHeM
He U3MeHseTcs

Ha nepBoHavaibHBIX CTAUAX T€OJIOTUYECKOTO
Pa3BUTHS TIJIAHETHI, HA TOBEPXHOCTh BHIHOCUIIUCH
pasHbIE 3JIEMEHTHI U UX XUMUYECKUE COSANMHEHN,
TJIaBHBIM 00pa30M JIeTKHE, cKa3aTh Obl mompocty. U3
HUX 00pa30BAMCh COBPEMEHHBIE MaTepUKU. B
HaCTOAIIee BpeMsl, 10 KpaliHel Mepe B Ipenenax
nocaeanux 12000 ner, yenoBe4ecTBO HE TOMHUT
KaKUX-TO OCOOCHHBIX HI3MEHEHU B CTOPOHY MPUPOCTA
MaTepuKoB. YenoBeyecTBO BIEPBBIE OOPATUIIO
BHUMaHUE U YBUEIO poxaeHue octpoBa Cypxkceil B
1963 roxy. Ho 3T0 TOX€ HE 3HAYUTEIBHOE U3MEHEHHUE
BHEIIIHETO 00JIMKa MJIaHeThl. Bynkanuueckue
u3BepkeHus Toxe camoe. Ho BOT Borpoc, 3a cuer
KaKMX XUMHUYECKUX JIEMEHTOB pacTeT 3eMHas kopa?

3a cyer TshKenbIX? ManoBeposTHO. 3a CUET JIETKUX?
HenonsitHo. Ho BO BCsIKOM cilydae 4ero-to
TauHCTBEHHOTO U HEMO3HABAEMOTO BHYTPH IJIAHETHI
HE MOKET OBITh.

Ecnu panbine, Bo Bpems: (GOpMUPOBAHUS
MaTEPUKOB, TPOUCXOAUII TPOLIECC POKICHU S TAK
CKa3aTh 0oJiee JIETKUX 3JIEMEHTOB, TO MOXKHO JIN
MpeAnoJiarath, YTO B HACTOSIIEE BPEMs TaM
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MPOILIEC HAPOKEHHS TUIBKU BaXKKUX? ﬁMOBipHO,
Hi YcepeauHi IJIaHeTH BiTOyBa€eThCs MPOIEC
MaTepialbHUX NEePETBOPEHB TOM e CaMUii B
JTaHUH yac, o 1 Ha MepIMX CTaaIX il PO3BUTKY.
HapomkyroTecst Ti %K cami JIETKI €J1eMEHTH,
HapOJDKYIOTBCS Ti %K cami 1 BaXKKIL.

I1po Te, mo i B aHUii yac BinOyBaeThC
YTBOPEHHS MIHEpaJIbHUX Mac - MarMH 1 JiaB 3
TaKUX )K€ CaMUX JIETKUX €JIeMEHTIB, CBIIYaTh
TOJIOBHUM YHHOM BYJIKaHIMHI BUBEP)KEHHS 1
HaWOUTBII MBHBOTO TEPIOAY TOPOTBOPECHHS.

Kynu *x Tozi AiBarOThCS JIETKI €1eMEHTH,
SKII0O BOHHU HAPOJKYIOThCSA B JaHUM yac? Ake
iM BJIACTMBO BUTIKATH Ha TOBepxHIO. YoMy 118
HE BIIOYBAE€ThCS B IaHUM Yac 3apa3 B TAKOMY XK
Maciradi, sk paHime?

VY BCbOMY IILOMY Bilirpa€e poJjib yac.

Tax, Bix "acy mayxe 6araTo 3aJeKUTh.

UYac 1 mpocTip sk eAUHE 1U1e, aje B MPOCTOPi
yac rocrnojap.

I1po Te, mo BinOYBA€THCS B IPOCTOPOBOMY
00cs131 HaIol IIAHETH, IO BOHO COOOIO SBJISE,
SKe BOHO €, po3noBinae yac. Haznornaru yacom
HE MOXXe HiflKa (pBUYHA CHJIa, HABITh
MepeBUIIyoYa HBUIKICTh CBITJIA. AJIe BCE X €
TaKa CHJIa, KA MOKK-IIO MIKOPIOE Yac i
pYyXaeThCsl MBUAIIC 3a CBITIO, 1 MOYKHA
MPUITYCKaTH, 10 1151 CHJIa KOJIUCH 1 3yMie
MIIKOPUTH TPOCTIP B TOBHOMY PO3YMIHHI IIBOTO
CIIOBA.

Cuna 1 - cuiia JIIOIUHH - CHJIa HOoTo
MUCJICHHSL.

ba3ajbT, fIK i rPaHIT CKIAZA€THCA 3 THX 7K€
caMMX eJIeMeHTIB

3eMHa KOpa CKIaJa€ThCsl 3 TAKUX IAPIB:
0CaJIOBHH, TPaHITHUH 1 6a3aJIbTOBHA.

[lepimi aBa mapu kopu MU OyieMO BBaKaTU
JPYTOPSITHUMH, a TPETIH YMOBHO Ha3BEMO
MEPIIOPSTHUM, 3 SKOTO 1 CJIi TTOYaTH
PO3MOTYBaHHsI KIIyOOUKa.

Lo x s;Bnsie coOor0 6a3anbT 1 AKe HOTo
noxo/pkeHHs? Och TOJIOBHE MUTaHHS, SIKE
MOBUHHO JaTH MPHUBII 10 PO3YMIHHS OyJ0BH
BEPXHBOI MaHTIL

«bazanpT - MarMaTuyHa BYJIKaHIYHA TIpChKa
MOpOAa OCHOBHOTO CKJIa/ly HOPMAIBHOTO PSITY
JTYKHOCTI 3 ciMelicTBa GazanbTiB. Lle - edy3uBHi
aHajoru rabpo. XapakTepHOI PHUCOIO iX € Te,
IO TIC)IsI BUITMBAHHS HA TOBEPXHIO MarMa Impu
KpUCTaIBaIli po3MasaeThcsl Ha IMIECTUTPaHH1
npusMu. Konip B 0CHOBHOMY - TEMHUM-CIpUIA,

MIPOUCXOAUT MPOLECC POKIEHUS TOJIBKO TSHKEIBIX?
BepositHo, HeT. BHyTpu njaHeTsl IPOUCXOIUT
IPOLIECC MATEPUATIBHBIX TPEBPAILEHUN TOT K€ CaMbli
B HACTOsIILEE BPEMs, UTO U Ha MIEPBBIX CTAAUAX €€
pasBuTHA. POKIArOTCA TE K€ CaMble JICTKUE IEMEHTBI,
POKIAIOTCSI TE YK€ CAMBIE U TSDKEIIBIE.

O ToMm, 4TO ¥ B HACTOSILEE BPEMS IIPOUCXOUT
o0Opa3oBaHNEe MUHEPAJIbHBIX MAcC - MarM U JiaB U3
TaKUX K€ CaMBIX JIETKUX 3JIEMEHTOB,
CBU/JIETEJILCTBYIOT ITIaBHBIM 00Pa30M BYJIKaHHUUYECKHE
U3BEPKEHUsI U Haubosiee O3IHEro nepuoaa
ropooOpa3oBaHMUslL.

Kyna »xe Torna neBaroTCs JIETKUE DIIEMEHTBI, €CIIU
OHU PO’KJIAIOTCS B HacTosee BpeMsa? Beap um
CBOMCTBEHHO BBITEKaTh Ha TOBEPXHOCTH. [louemy 310
HE IIPOMCXOJIUT B HACTOSALIEE BpEeMs ceuac B TAKOM
e Macirale, Kak paHblie?

Bo BceM 3TOM UIpaer poib BpeMsl.

[la, oT BpeMEeHM 04eHb MHOTO 3aBHUCHT.

BpeMms 1 mpOCTpaHCTBO Kak €AMHOE LIEJIOE, HO B
IIPOCTPAHCTBE BPEMsI XO351H.

O ToM, YTO IPOUCXOAUT B IPOCTPAHCTBEHHOM
o0beMe Hallel MJIaHEeThl, YTO OHO OO0
MIPEACTABIISAET, KAKOE OHO €CTh, PACCKA3BIBAET BPEMSL.
VYrHaThCA 32 BpEMEHEM HE MOXKET HUKAKast
¢u3nueckas cuiia, Jake MPEeBBIIAOIIAS CKOPOCTh
ceera. Ho Bce ke ecTh Takast cuia, KOTopas IOKa-4To
MOKOPSIET BpeMsl U JIBHKETCS ObICTpEE CBETa, U MOMKHO
IPEAIONaraTh, 4TO Ta CUJIa KOTa-TO U CyMEET
IIOKOPUTH IIPOCTPAHCTBO B IIOJIHOM CMBICIIE 3TOTO
CIJIOBA.

CuitasTa - cHJI1a 4ENTOBEKa - CHJIa €T0 MBIIUICHUS.

ba3anabT, Kak ¥ TPaHUT COCTOMT U3 TeX Ke
CaMbIX 2JIEMEHTOB

3eMHast Kopa COCTOUT U3 TaKUX CJIOEB: OCAJOUYHBIH,
TPaHUTHBIN U 6a3aJTETOBBIN.

[lepBble ABa CIIOSI KOPBI MBI OyJIeM CUMTATh
BTOPOCTETIEHHBIMHU, a TPETUH YCIIOBHO HA30BEM
MEePBOCTEIIEHHBIM, U3 KOTOPOTO U CIIeyeT HadaTh
pa3MaThIBaHUE KITyOOUKa.

Yro ke npezacTaBiigeT coOoi 0a3zanbT U KaKoe ero
npoucxoxaeHre? BoT rimaBHBINA BONPOC, KOTOPBI
JOJDKEH JIaTh MOBO/] K TOHUMAaHHIO CTPOSHU S BEpXHEH
MaHTHH.

«bazanpT - MarMaTuyecKkasi ByJIKaHUYECKasl TOpHas
MOpojia OCHOBHOTO COCTaBa HOPMAIBHOTO psifa
IEIOYHOCTH U3 ceMelicTBa 6a3anbToB. DTO -
s¢y3uBHBIE aHanoru rabopo. XapakrepHoi uepToi
WX SIBJISICTCS TO, YTO ITOCJIC BHUIMBAHUS Ha
TMOBEPXHOCTh MarMa Mpu KpUCTaUTH3aIlu1
pacrmajiaeTcs Ha IleCTUTpaHHbIe pu3Mbl. [[BeT B
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Maif>ke YOpHU ab0 3eJIeHyBaTO-YOPHUM.
BuKOpHCTOBYIOTBCS SIK CHPOBHHA JUIS ICOHIO, Y
BUPOOHUIITB10a3a]IbTOBOTO BOJIOKHA, KAM'STHOTO
matrs i T. 1. » linewicts (2,60 - 3,10 r/emd).

3a XIMMHUM CKJIaJJOM MICTUTBCS KPEMHE3EMY
(SiO2) Bim 42 10 52-53%, nyru B cymi Naz + K2
1o 5%, a B my)kHHX 0azanbTax 10 7%. Jam
cepenne mo okcuaax: AOs3 - 14-18%, CaO - 6-
12%, Na20 - 1,5-3%, TiO2 - 1-2,5%, Fe203 - 2-
5%, FeO - 6-10% , MgO - 5-7%, K20 - 0,1-
1,5%, MnO - 0,1-0,2%.

BinnosinHo o nanoi iHdopmarii BUIIHBAE,
o 0a3aabTH B OCHOBHOMY CKIIAJAIOTHCS 3
nmerkux eneMmenTiB: Ca, Al, Si, O.Ilutoma Bara
[IUX eJIEMEHTIB Ha 0araTo MEHIIMHA HDK THX, IO
3YCTPMAIOTHCS, K KOPUCHI KOTTAIMHY, B 3eMH Il
KOPL.

VY yomy x cipasa? Sk 3pozymiru
T (epeHITIAIo, K IMPOIEC TOALTY PEYOBHHU?
BiamoBigHO 10 TaKOro MOHSATTS BCE MOBUHHO
Oyru HaBmaku. Och TyT i 3araaka!

3BHUaiiHo, 6a3aIbTH HE OAHOPIIHI, TaK CaMO
came, sIK 1 HEOJJHOPIIHI MIHEpaJIbH1 YTBOPEHHS Y
BEPXHIX IIapax 3eMHOI Kopu. Y 6a3aibTOBOMY
mapi iICHYIOTh 00JIacTi, sIKi BITPBHSIOTHCS MDK
CcO0O0X0 110 JIOMIINIKA THX YY HIMX XIMIYHUX
€JIEMEHTIB, MOIMPEHHUX B OIHIM 001aCTi, SIKUX
HEMae B HINNA. AJle Ha3BU XIMMHHUX €JIEMEHTIB
€ TOJJOBHUMH. JIOMIIIKM Ba)XKHX €JIEMEHTIB B
0a3abTOBOMY IIAPI MOXKE OYTH TUTHKH B 30HAX
TEKTOHIUHUX [ 1 TO y By3bKOMY IPOCTOpI
Cy4acHOTO MepioAy, SK HalOUTbII MOJIOI0TO
Nepiojly TeOJIOTIMHOTO PO3BUTKY.

B3situ rpaHiTy - MarmMaTU4HI TIPChKI TTOPOIN
KUCJIOTO CKITaTy HOPMAaTbHOTO PSITy JTY>KHOCTL
MlimeHicTs (2,60 - 2,70 r/cm®). He auBasuuck Ha
BCIO PBHOMAHITHICTh, iX OCHOBHHUM CKJIaJl TEX
CKIIAJIAIOThCS 3 TUX YK€ CAMUX €JIEMEHTIB, IO 1
6aszaisT: Ca, Al Si, O.

[ ocb BUXOOUTH, 110 B JIBAa PBHUX IAPY
3eMHO1 KOpY 0a30BUMU BXOJSTh OJHI i Ti K
XIMIUH1 eleMeHTH. ba3anbTu Baxkue 1o cBoii
MUTOMIK Ba3i B MOPIBHSHHI 3 TPaHITaMH, ajie He
Iy’ke-To Ha 6arato. 3riTHO MPOCTOTO MOHSTTS
MOJIUTYy MarMu 0a3aJIbTH HE TTOBUHH10yTH
MMOMITHUMHU BiJ] TPAHITB. AJie HacIpaBIi
BIIMIHHICTE €.

Bcs cnipaBa nosisirae B yaci, B TUX Ipoliecax,
SKI TPOTIKAIM B TUX YM HIIMX YMOBax B Yaci.

106 moBHiIE 3pO3yMITH TOCTIIOBHICTH
TaKUX MPOIIECIB, HEOOXIHO 3HATU PO TY
Marmy, sika BIIEpIle YTBOPUJIA TBEPLYy PEUOBUHY

OCHOBHOM — TEMHBIN-CEPbIN, [I0YTHU YEPHBIN U
3€JIeHOBATO-4YePHBIN. VICTIOIB3yI0TCS KaK ChIPHE TSt
meOHs, B MPOU3BOCTBE 0a3aIbTOBOTO BOJIOKHA,
KaMEHHOTO JIUThS U T. 1.» [ImoTHOCTH (2,60 - 3,10
r/em®).

[To XuMHYECKOMY COCTaBY COJEPIKHUTCS
kpemHeszéma (SiO2) ot 42 1o 52—53 %, menoun B
cymme Nazx+Kz 1o 5 %, a B menounbsIx 6a3anbrax 10 7
%. danee cpennee mo okcugax: AbOs —14-18%, CaO
—6-12%, Na2O —1,5-3%, TiO2 — 1-2,5%, Fe,0O3 - 2-
5%, FeO — 6-10%, MgO — 5-7%, K20 — 0,1-1,5%,
MnO - 0,1-0,2%.

CoracHo TaHHON WH(OPMAIIUU BBITEKAET, YTO
0a3aJIbTHl B OCHOBHOM COCTOST M3 JIETKUX 3JIEMEHTOB:
Ca, Al, Si, O. YenpHblIi BEC ITUX DIEMEHTOB Ha
MHOTO MEHBIIMN YeM TeX, YTO BCTPEUAIOTCS, KaK
MOJIE3HbIE HCKOTIaeMbIe, B 36MHOM KOpeE.

B uewm xe geno? Kak nousats nuddepeHiuanmio,
Kak Iporecc paszaeneHus Bemecrsa? CornacHo
TaKOMY TTOHSTHIO BCE IOJDKHO OBITh HA000pOT. BoT
37ech U 3aragkal

KoHeuno, 6a3ainbThl HE OJHOPOIHEI, TAK )K€ CaMo,
KaK YW HEOJIHOPOIHBI MHHEpaJIbHbIC 00pa30BaHUS B
BEPXHHX CJIOSIX 3eMHOI KOpbl. B 6azanbToBOM ciioe
CYIIECTBYIOT O0JIACTH, KOTOPHIE€ OTIUYAIOTCS MEXKTY
co00¥i TTO MPUMECH TEX WJIM MHBIX XHMHUYECKUX
3JIEMEHTOB, PACIPOCTPaHEHHBIX B OJTHOM 00NacTH,
KOTOpBIX HET B Apyroi. Ho Ha3BaHMA XUMHUUYECKUX
2JIEMEHTOB SIBJISIOTCS TIIaBeHCTBYonmMMH. [Iprumecs
TSDKEJIBIX 3JIEMEHTOB B 0a3aJITOBOM CIIO€ MOJKET OBITh
TOJBKO B 30HAaX TEKTOHHYECKHX JIEHCTBUU U TO B
Y3KOM TPOCTPaHCTBE COBPEMEHHOTO MEeproa, KaK
Han0oJiee MOJIOJIOTO TIEPHO/Ia TEOJIOTHUUECKOTO
pa3BUTHSL.

B3sTh TpaHUTBI — MarMaTH4YE€CKUE TOPHBIEC TOPOIBI
KHCJIOTO COCTaBa HOPMAJIBHOTO Psijia METOYHOCTH.
[InotHocts (2,60 - 2,70 r/cm®). He cmoTps Ha Bce
paszHooOpasue, X OCHOBHOM COCTaB TOXKE COCTOST U3
TE€X CaMBbIX DJIEMEHTOB, YTO 1 O0a3aneT: Ca, Al Si, O.

W BOT mosryuaeTcsi, 94TO B JIBa Pa3HBIX CJIOSI 36MHOM
KOpBI 0a30BBIMH BXOJST OJJHU U T€ KE XUMUUECKHE
3JIEMEHTHI. ba3zanbThl TshKENee 0 CBOEMY YICTbHOMY
BECY 110 CPAaBHEHUIO C TPAHUTAaMHU, HO HE OYEHBb-TO Ha
MHOr0. COorlacHO POCTOTO MOHSATHUS Pa3IeIICHUS
MarMm 0a3aibThl HE JOJKHBI OBITh PA3TMYMUMBI OT
rpanuToB. Ho Ha camoMm Jniesie pa3nuuue ecTh.

Bcee neno 3axmrouaercs BO BPEMEHU, B TEX
npoIeccax, KOTOpbIe MPOTEKAIH B TEX MU UHBIX
YCIIOBHSIX BO BPEMEHU.

UTo0bI OJHEE ITOHATH IOCIICIOBATECILHOCTh TaKUX
MPOIECCOB, HEOOXOIUMO 3HATH O TOW Marme, KoTopas
BIIEpBBIEC 00pa30Basia TBEPAOE BEIIECTBO MIIAHETHOU
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IIJIAHETHOI KOPH, K HAaUIIEpIIMK 3aCTUIIMM 11ap.
J1o Takoro npomapKy HajleKHUTh IPAHIT 1 MOAIOH1
oMy MiHepallbH1 YTBOPEHHS JIOCUTh BETMKUX
mac.

He Gynemo posrisgaTti muTaHHS
MOXO/DKEHHS TPAHITIB, YITYCTUMO HOro, a
nepeiIeMo Bipasy 0 3apo/HKCHHS 0a3alIbTy,
0 TICTENSE TPAHIT.

IHouyaTkoBi eTanu gopmMyBaHHS
3eMHO1 KOpH

bazaneT, 5K 1 TpaHir, 1 HII TIPChKI TOPOAU
pa3oM 3 0CaJJOBHMH - TPOAYKT CEpeANHO-
IUTAHETHUX IepeTBOpeHb. Bei BOHU 0/1HOTO 1
TOTO X MOXO/DKeHH. Terep moaAnBUMOCH, K
3Ha4YeHHs Yacy B (JOpMyBaHH1 3eMHOI KOpH B
3araJIbHUX pHUcax 1 KOXKHOIO IIapy 30Kpema.

OaHMM 3 TOJIOBHUX BJIACTUBOCTEH PEUOBUHU
€ TIParHEHHS IO CITOKOK0. Taki BXKe 3aKOHU
mianektuku npupoau. [lompocty Oynemo
CIpUIMATH 1€ TaK: PEYOBHMHA, sIKA HE BiIUyBa€e
BIUIMBY CHJI 30BHIIIHBOTO 200 BHYTPIIHBOTO
BILIUBY, BTpauae mpua0aHy HEI0 eHEeprio 1 cTae
xonoaHo. Ile mpocrime Mo)KHa CKazaTH Tak:
paHillie po3IUIaBJIeHAa PEYOBHUHA 3aBXK/H ITparHe
JI0 OXOJIOJKEHHS, SKIIO il ITOYaTKOBHI
TEMIIEpaTypHUI CTaH HE MIATPUMYETHCS
SKAMOCH BIIMOBITAIbLHUM 32 11e (pakropom. Te xk
came BiOyiocsl 3 pe4OBUHOIO, SIKa MEPILOI0
CTBOpMUJIA 3aTBEPALTY KIPKY IJIaHETH.

[Tpunyctumo, mo 1e O6yB rpadiTHui 1map. Tak
BOHO YH Hi, TBEPJIOTO BUCHOBKY POOUTH HE
OyneMo, a Bce-TaKd TaKOoro cOO1 MPHUITYIIEHHST
Oynemo norpumyBaTHcs. OT yaBIMO cO0i Taky
kapTHHY. HaBKos10 3eMHOT Kyl yTBOPUBCS
TPaHITHUN 1ap, SIK MEepUIMi 3apOJOK
3apOKEHHS 3eMHOI KOpH 1 TpooOpa3 CydacHOI.
Hy i 1m0 %, Ha IbOMY PO3BUTOK IJIAHETH
3akiHumiocs? Hi SAx6u ue OyB 3akiHueHU
nporec GopMyBaHHS IUIaHETHOI KOPH, TO BOHA 1
noci Mana 0 TepBUHHUHN BUTIISI. AJie CITiT
naM'siTaTy ICTUHY, IO XUTTSA MaTepil MoJIrae B
ii BMHOMY pycl Y 4OMY K CYTh IIbOI'O BIMHOTO
pyXy Marepii, BiIIIOBITHOTO PO3BUTKY
nianetHoro Tiia? Ile marepianpHe
IIEPETBOPEHHS, 3MICT SKOTO HaM JIy)Xe 1 IyXe
MaJIOBIIOMHH, 1 Iy’)Ke€ Majo3po3yMitnii. A ocb
pe3ybTaT TAKOTO MU AYKE J00pe Oaunmo.
Baunmo, ane He BippuMo OaueHOMY, HE

KOPBI, KaK CaMblil IIEPBbIN 3aCTHIBIIMN CIIOM.

K TakoMmy ci1010 OTHOCHTCSI TPAHUT U MMOI00HBIE EMY

MUHepallbHbIe 00pa30BaHUS IOBOJIBHO KPYITHBIX Macc.
He Oynem paccmaTpuBath Bompoca

MIPOMCXOXKICHUSI TPAHUTOB, YIIYCTUM €ro, a nepenemMm

Cpa3y K 3apOoXJAeHHIO 06a3aibTa, MOICTHIAIOIIETO

TPaHUT.

HM3HavanabHbIe ITANIBI (POPMUPOBAHUSA
3€MHOM KOPbI

bazanbT, Kak ¥ rpaHUT, U IPyrue TOPHBIE MOPOAbI
BMECTE C OCaJIOUYHBIMU - IPOAYKT BHYTPU-TIJIAHETHBIX
npeBpaleHuil. Bce oHM 0JHOTO U TOTO XK€
MIPOUCXOXKIEHHU. Ternepb MOCMOTPUM, KAKOE 3HAaYEHHUE
BpeMeHU B (OPMUPOBAHUHU 36MHOM KOPHI B 00X
YepTax U KaXJa0ro ciosi B OTAeNbHOCTH. O JHUM U3
IJIaBHBIX CBOMCTB BEILIECTBA SBJIETCS] CTPEMIIEHUE K
MOKOI0. TakoBbI YK 3aKOHBI JUAJIEKTUKU TPUPOIbI.
[Monpocty 6ynem BOoCHpUHUMATH 3TO TaK: BEIECTBO,
KOTOPOE HE UCIBITHIBAET BO3JCHCTBUS CUJI BHEILIHETO
WJTM BHYTPEHHETO BIIMSHUS, TEPSET TPUOOPETEHHYIO
UM SHEPIUIO U CTAaHOBUTCA X0JIOAHbIM. Eme mpoiue
MO’KHO CKa3aTh TaK: PaHblE pacIIaBI€HHOE
BEILIECTBO BCET/Ia CTPEMUTCS K OCTBIBAHUIO, €CIIU €TI0
IIEPBOHAYAIILHOE TEMIIEPATYPHOE COCTOSIHUE HE
HOJJICPKUBAETCSA KAKUM-TO OTBETCTBEHHBIM 32 3TO
(akTopom. To ke camoe MPOU30IUIO C BEIIECTBOM,
KOTOPOE MEPBBIM CO3AAJI0 3aTBEPACBIIYIO KOPKY
IIJIAaHETHI.

[Ipenmomoxum, 94To 3TO OB TPAHUTHBIN ciioM. Tak
OHO HJIM HET, TBEPJOTO BBIBOA JeNaTh He OyaeM, a
BCE-TaKU ATAKOI'O MPEAINOI0KEHUS OyieM
npuaepkuBaThcs. BoT npeacraBum cede Takyro
KapTUHY. Bokpyr 3emHoro mapa obpasoBaics
TPAaHUTHBIN CIIOM, KaK MEePBBIM 3a4aTOK 3apOKIACHUS
3eMHOM KOPBI B TPo00Opa3 coBpeMenHou. Hy u uTo xe,
Ha 3TOM pa3BUTHE IJIaHEThI 3akoHuuIoch? Het. Ecnu
ObI 3TO OBLJT 3aKOHYEHHBIH ITpoLiecc GOpMUPOBAHUS
IUTAHETHOM KOPBI, TO OHA U JI0 CUX IO UMeia Obl
nepBoHayvaIbHbIN BU. Ho ciiefyeT moMHUTh UCTHHY,
YTO KU3Hb MAaTEPHUH 3AKIFOYAETCS B €€ BEYHOM
JBHKEHUHU. B ueM ke CyIlIHOCTh 3TOTr0 BEYHOTO
JIBUKEHUSI MATEPUH, COOTBETCTBYIOLLIETO Pa3BUTHIO
IUTAHETHOTO TeJ1a? DTO MaTeprualibHOE PEBPAILCHUE,
COJIEp’KaHuE KOTOPOTO HaM OYEHb U OYEHB
MaJIOU3BECTHOE, U OUYEHb MAJIOMIOHATHOE. A BOT
pe3yapTaT TAaKOro Mbl OYEHB XOPOIIO BUIUM. Buanwm,
HO HE BEPUM BUJIEHHOMY, HE JIOBEPSIEM CBOUM IJla3aM.
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JIOBIpsieMO CBOIM oyaM. Yu He JOBIpSEMO TOMY,
0 HE BKJIAJIAETHCS BCE I1€ B HAIIY CBIIOMICTb.

IIpuunna B 30LIbIIEHHI 00csATY 3eMJIi

B maHuit yac nopymeHo NUTaHHSA PO
posumpenHs 3emii. Bci daktu B HasBHOCTI, a
OCbh OCMUCITUTH iX, CBIIOMO CIIPUUHSTH 1€ 5K
ICTHHY MM HIIK HE MOXeMo. | ocb cBimomMo
po3yMitoun, 1o (akT - e Brepra pid, GakT - me
He3allepeuHuil JoKa3, BCE K BUCTYNAEMO MTPOTH
i€l ICTHHY TEX CBIIOMO, 00 HaMaracMocst
MIIIIYKyBaTH apryMEHTH, 00 CIIPOCTYBATH
ictuny. [le x norika? Jle > J1r0/iCbKe MUCTICHHS?
Tyt BUHA HE B JIFOJIUHI, a B i 3BUYHUX TOHATTSIX,
3 IKUMH BOHA MIITHO 3)KUJIACS, /IO SKUX BOHA
3BHUKIIA.

Poctu - TepMiH 3po3ymituii. 3pocrae Bce B
Opra"iyHid mpupoil S06mayko pocTte, i 3po3ymMiTo
YOMY 1 3 4OTO BOHO pocTe. Ale x 3emiis He
sg01yKo Ha rumi. "A 3 9oro kK 3emiia MOXe
poctu? - 3anutyemo ceode. - Hi, 3eminsa He pocre,
He 30UTbInyeThess B 00cs3l Lle Ham Tak 31aeThes.
A Te, O € SKICh J0Ka3H IMIOAO LBOTO - TPOCTO
30ir yu BUNaAKOBICTE". Takuii HeBIyMIUBUN
MIXiA [0 OJHIET 3 HAWBAXIIMBIIMX TAEMHUYOCTL
CBITOOYZIOBH 1 MTEPEKPECITIOE T, YOTO MU
JOTPUMYEMOCS 3 OJTHOTO OOKY 1 HEXTYEMO THUM
K€ CaMUM, 3 HIIOTO OOKY.

Ha 1to Temy ¢uiocodecbke NMUTaHHS TyXKe
o0'eMHe.

ByB cBiif 4acy B €eBONIOIIITHOMY PO3BUTKY
TUTAHETH, KOJIH il TIOBEPXHS 3 PIAKOTO CTaHY
nepeTBopuiacs B TBEpAy. Aje Ha LIbOMY, IIle pa3
MOBTOPHMOCS], PO3BUTOK IIJIAHETH HE
MPUITMHUBCS. BHYTPIIHBO-TIJIAHETHI TTPOILIECH
MOPOJUKYBAJIN BCe OUTBITY 1 OUIBINY KUIBKICTh
PEUOBUHU, sIKa M CHIIH 3pOCTAI0YOTO THCKY
BHUBEprajiacs Ha MOBEPXHIO y BUIJISII JJABOBUX
BUJIUBIB 1 y BUIJVISI BYJIKAHIYHOTO BUBEPIKEHHS.
Jlo ux mporieciB He pOOUTUMEMO apryMeHTAlli,
00 BOHO 1 Tak 3p03yMiI0, SIK HECITPOCTOBHUM
daxr.

[TocraBumo miepen co0010 KUTbKAa MUTAHb 1
cripobyeMo iX 00ymaHo po3iOpaTH.

SIKIO0 Ha MOYATKOBiM CTail pO3BUTKY
MJIAHETH UIUIo 30UThbIIeHHS 1l 00CsTy 32
MPUHLUIIOM BUJIUBY a00 BUBEPIKEHH S
PO3IIIaBJIEHUX Mac Ha MIOBEPXHIO, /1€ BOHU 1
MIEPETBOPIOBAINCS HAa TBEPY PEUOBUHY
TIPCBKUX TOPiI, TO YOMY B OUIBII MBHHOMY
nepio/li PO3BUTOK IJIAHETH 1 B JAHUH Yac He
BinOyBaeThes 1e? Moxke OyTu, cripaBi Micis
MOYATKOBOI CTa/il YTBOPEHHSI 3MHOI KOpU

He noBepsieM noToMy, 4TO HE BKIIaJIbIBAETCS BCE 3TO B
Halle CO3HaHUE.

[Mprnunna B yBeJmuyeHuu o0 bema 3eMJau

B nacTosiiiee BpeMsi MOJHST BOIIPOC O
pacumpsitonieiics 3emie. Bee dakrel Ha TUII0, @ BOT
OCMBICIIUTD UX, CO3HATEIIHO BOCIIPUHSTH 3TO KaK
HCTUHY MBI HUKaK HEe MOkeM. 1 BOT co3HaTenbHO
MOHUMas, 4TO GAKT - 3TO yHpsiMas Bellb, PakT - 3TO
HEOCTIOPUMOE JI0Ka3aTeIbCTBO, BCE K€ BHICTYIIaeM
MPOTUB ATOU UCTHUHBI TOKE CO3HATEIBHO, OO
cTapaeMcsl OIbICKUBATh apTyMEHThI, YTOObI
OnpoBEPruyTh UCTURHY. [ 1€ ke noruka? I'ne xe
yesoBedyeckoe MpllvieHue? 371ech BUHA HE B YEJIOBEKE,
a B €r0 MPUBBIYHBIX MOHATHUSAX, C KOTOPHIMU OH
HAKpEIKO CKUJICA, K KOTOPBIM OH IIPUBBIK.

Pactu - repmun nousiten. Pacrer Bce B
OpraHuyeckoi nmpupoje. S6510Kko pacTeT, U MOHITHO
royemy U u3 yero oHo pacrer. Ho Benp 3emuis He
sI0JI0KO Ha BeTKe. "A M3 uero xe 3emMiist MOXET pacTu?
- cripammBaeM cebst. - Her, 3emust He pacreT, He
YBEIMYMBAETCS B 00beMe. DTO HaM TaK KaxeTrcs. A To,
YTO €CTh KaKHe-TO JOKa3aTeIbCTBA HACYET 3TOTO -
IPOCTO COBIJICHUE Ui cirydailHocTh". Takoii
HErTyOOKOMBICIICHHBIM MOIXO0/ K OJJHOU U3
BaXHEWIIIMX TAMHCTBEHHOCTEN MUPO3AaHUS U
NepeuepKuBaET TO, YETO MBI MPUJIEPKUBAEMCS C
OJIHOM CTOPOHBI U MMpeHeOperaeM TeM e CaMuM, C
JIPYTrOid CTOPOHBI.

Ha sty Temy ¢unocodckuii Bormpoc oueHb
00BEMUCTBIN.

Br110 cBOE BpeMsi B 9BOJTIOIIMOHHOM Pa3BUTUH
MJIAHETHI, KOT/Ia €€ TTOBEPXHOCTh U3 JKUJIKOTO
COCTOSIHMS NpeBpaTuiach B TBeproe. Ho Ha aToM, eme
pa3 MOBTOPUMCS, pa3BUTHE IIIIAHETHI HE
MPEeKpPaTUIOCh. BHYTpU-MIaHETHBIE TPOIIECCHI
MOPOXKIaJIM BCce OoJibliiee 1 OOJIbliee KOJIMYECTBO
BEILIECTBA, KOTOPOE MOJI CUJION BO3PACTAIOIIETO
JABJICHUS U3BEPTajioch HA TOBEPXHOCTH B BUJIE
JIABOBBIX U3TUSHUM U B BUJIE BYJKAHUUECKUX
u3BepxkeHuid. K atum nponeccam He Oyaem nenatb
apryMeHTaluu, 100 OHO M TaK MOHSATHO, KaK
HEONPOBEPKUMBIH (HaKT.

[TocTaBuMm nepea co0o0il HECKOIBKO BOMPOCOB U
nonpoOyeM UX OCMBICIIEHHO pa300pars.

Ecnu Ha mepBOoHAYaNbHOW CTaIUM PAa3BUTHUS
IJIAHETHI VIO YBEJIMUEHUE ee 00beMa 32 MPUHLIUIIOM
W3IHUSHUS WK U3BEPIKEHUS PacIIaBJICHHbBIX MacC Ha
MMOBEPXHOCTD, IJI€ OHU U IIPEBPALLAIINCH B TBEPAOE
BEIIECTBO TOPHBIX MOPO/I, TO TOYEMY B O0JIe€ MO3THEM
Nepuo/ie pa3BUTHE TIJIAHETHI M B HACTOSIILIEE BPEMs HE
MPOUCXOaUT 3T0? MokeT ObITh, B CAMOM JIEJI€ TIOCIIe
NepBOHAYATIBHOM CTaIuU 00pa30BaHUsI 3eMHOMN KOPBI
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cTajacs sikach AuepeHiianisi, Mo Ha IOBEPXHIO
CIUJIMBJIM JIETKI XIMIYH1 €JIEMEHTH Ta iX CIIOIYKH,
a OUTBII BaKKl 3aJIMILMINCS HUKYHMHU, B
rmubuHi ranetu? Hi it gymii
npoTHCTaBisieMo 1 6arato daxriB. [lepme - e
MalXKe OIHAKOBUI XIMIMHUUN CKIIaJl TOJIOBHUX
JIBOX IIAPIB 3€MHOi KOPH: TPAHITHOTO i
6azanpToBOrO. [[pyre - 11e cyyacHu BYJIKaHBM,
SKUI BUKUJA€ HA TIOBEPXHIO IUIAHETH PO3IEUEH Y
PEUOBUHY BITOMOTO HaM XIMIMHOTO CKIIay.
SxOu po3MIMpPEeHHSs IUIAHETH BTOyBAJIOCS TUTBKA
3a paXyHOK YTBOPEHHSI BaKKHX XIMIYHUX
€JIEMEHTIB, TO BYJKaHIYHA ABUIBHICTH Oyna O
JIOKa30M TaKOTO TPUITYIICHHSI.

Sk 1 paHile, Tak 1 B JaHUH 4ac MPOTIKAIOThH
OJTHI 1 Ti 5K TPOIIECH 110 3aPOKCHHIO PEYOBUHU,
IO CKIAJA€ThCS 3 BIIOMUX HaM €JIEMEHTIB.
Kynu x Bonu niBatotecs! YoMy He CIUIMBAIOTh
Ha IOBEPXHIO B TaKid PSCHIA KUIBKOCTI, SIK
panime? [MuOOKOIYMHHH PO3IIIAA UX TUTAHb
MOBUHEH JaTH HaM MOHSTTS Ipo OyloBY 1 CKiIaj
BEPXHBOI MaHTIi, @ pa30M 3 TUM CTaHE 3pO3yMiTe
HNUTaHHSA PO PO3MIMPIOETHCA 3eMIIL

Jlyxe nobpe MOKHA 3pO3yMITH MEXaHBM
CepeIMHHO-TIJIAHETHUX ITPOIIECIB, 3HAOUH X
IPUPOLY 1 MPUUYNHHU, SIKI CIOHYKAIOTh 10
NPOTIKAHHS IIUX MPOILECIB.

A mepiI 3a Bce TOJIOBHE 1 1110 BeJiE /10
PO3YMIHHS CYTHOCTI MEXaHB3BMY - II€ 3HATH, SIK
HapOJDKYIOTBCS BC1 BIOMI HaM MiHEpaJu 1 YHUCTi
enemeHTH. OOWiIEMO 1€ 1 MPUCTYITUMO 10
PO3ITISLy CaMOTO MEXaHBMY PYXy pO3IUIaBICHOL
PEUOBUHU B NMMOMHI HAIIOT TJIAHETH.

MexaHi3M pyXy pe4OBHHH BcepeIHHi
JIaHeTH

3a yac po3BUTKY HayKu Bxe 0araro BUEHUX
MPAaBUIIbHO OCMUCIIUIIH T€, 0 PEYOBUHA
HApPO/DKYETHCS B MIMOMHHUX HAJIpaxX MaHTIL.

Po3smsnaroun nutanHs npo Oy0By MaHTIi,
yneH-kopecrionaeHT AH B.B, bintoycos
3a3HauuB: "ToMy LUIKOM MpaBaonoai0HO
HNPUITYIIEHHS, 0 BEpXHS MaHTII - SKpa3 Ta
00J1aCTh, J1e 3aPOJUKYIOTHCS. TEKTOHIYHI 1
MarMaTtu4Hi mporecu". Y oMy BiH Ma€ partio.
[Ipo cyTHICTP BUHUKHEHHS MarMaTUYHUX
nporeciB Mu He Oyzemo posrsaata. Lle
OKpeMHU po31i1 MiBHaHHS. byinemo mocunaTuck
Ha (aKT - MarMa HapoJKYeThCs 1
HapO/DKYBAJIACS paHIiIle.

Came moHATTS "HapOHKEHHS MarMu' CITin
PO3YMITH HE SIK NeperiaBiIeHHs paHile

Ipou3olia Kakas-To auddepeHnuanus, 4ro Ha
MMOBEPXHOCTD CIUJIBLIIHM JIETKUE XUMUUYECKHE IEMEHTHI
U X COeTMHEHU, a 6osiee TshKesble OCTAINCh HUXKE, B
ryOuHe miuaHersl? Her. OToMy MHEHUIO
MPOTUBONOCTaBIIIEM U MHOTO (akToB. [lepoe - 310
IOYTH OJMHAKOBBIN XUMUYECKUI COCTaB ITIaBHBIX
JIBYX CJIO€B 36MHOW KOpbI: TPAHUTHOIO U
6a3zanpToBOrO. Bropoe - 310 coBpeMeHHbIi
BYJIKaHU3M, KOTOPbIi BEIOpachIBaeT Ha OBEPXHOCTh
IIJIAHETHI paCKaJIECHHOE BEILECTBO U3BECTHOIO HAM
XUMHUYECKOro coctasa. Ecnu Obl pacumpeHue
NIJIaHEThI TPOMCXOANIIO TOJBKO 32 cYeT 00pa3oBaHUs
TSDKEJIBIX XUMUYECKUX 3JIEMEHTOB, TO BYJKaHUYECKast
JeSITeTbHOCTD Obli1a ObI 10Ka3aTeILCTBOM TAaKOTO
MPEANIOI0KEHUS.

Kak u panbllle, Tak 1 B HaCTOSIIEE BpEMs
IPOTEKAIOT OJHU U T€ XKe MPOLECCHI MO 3aPOXKICHUIO
BEILECTBA, COCTOSIIETO U3 U3BECTHBIX HAM 3JIEMEHTOB.
Kyna xe onn neBarotcs! [louemy He BCIIIBIBAIOT HA
HOBEPXHOCTh B TAKOM OOMJIBHOM KOJIMUYECTBE, KaK
pasbie? [I1yOOKOMBICIEHHOE PaCCMOTPEHHE ITHX
BOIIPOCOB JIOJKHO J1aTh HaM MOHATUE O CTPOEHUU U
COCTaBE BEpXHEH MaHTUU, a BMECTE C TEM CTaHET
IIOHATEH BOIIPOC O pacLMpsoLmiics 3emiie.

OueHb XOpOoII0 MOXKHO MOHATh MEXaHU3M BHYTPH -
IUTAHETHBIX MTPOLIECCOB, 3Hast UX MPUPOAY U IPUUNHBI,
noOyXJIarolye K MPOTEKaHHI0 ATUX MPOIIECCOB.

A mipex/ie BCero riaBHoOE U BeAyllee K MOHUMaHUIO0
CYLLIHOCTH ME€XaHM3Ma - 3TO 3HaTh, KAK POXKJIAIOTCS
BCE€ U3BECTHBIE HAM MUHEPAJIbI U YUCTHIE AIIEMEHTHI.

O0oiieM 3TO ¥ MPUCTYIUM K PACCMOTPEHHIO
CaMOro MEXaHU3Ma JBHUKEHMsI pacIlJIaBJICHHOIO
BEIIECTBA B ITyOMHE HaIllel TJIaHETHI.

MexaHu3m ABHMKe HUS Bellle CTBA BHYTPH
IUIAHE ThI

3a BpeMs pa3BUTHS HAYKU Y>)KE MHOTHUE YUEHBIE
MPaBUIBHO OCMBICIUIIN TO, YTO BEIIECTBO POKIAETCS
B INIYOMHHBIX HEIpaX MAaHTHU.

PaccmarpuBas Bonpoc 0 CTpOEHUM MAaHTHU U, YJIEH -
koppecnionienT AH B.B, benoycoB ormerun:
"TlosToMy BHOJIHE TPaBIONOJ00HO MPEAIOIOKEHHE,
YTO BEPXHSS MAaHTHUSA - KaK pa3 Ta 001acTh, re
3apOXKJIAI0TCS] TEKTOHUYECKUE U MarMaTU4eCKue
niporeccel”. B aToM oH mpaB. O cymHoCTH
BO3HUKHOBEHUSI MArMaTUYECKUX MPOLECCOB Mbl HE
OyzeM paccMaTpuBaTh. DTO OTACIBHBINA pa3aen
MMO3HAHUSL.

ComnuieMcst Ha (hakT - MarMa pokaaeTcs u
poKaanach mpexJe.

Camo nonsTHe "poKJIeHHe MarMbl' cieayeT
MOHUMATh HE KaK IMepernsaBKa paHbllle OCTHIBILETO
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OCTHUIJIOi PEUOBUHHU, SIK HA I1€ MIOCUIIAI0THCS 111e
0araTo BYCHHX, @ HAPOPKEHHS 1l B IOBHOMY
ceHcl ciioBa. TUIbKM Take MOHATTS MOXKE aTh
HaM IPUBII 10 pO3raku 0araTboX TAEMHUIIb.

Tyr Hemae OakaHHS KPUTUYHO OLIIHIOBATH
TyMKy 0aratboX i JJOBOJUTH HECITPOMOXKHICTh
takoro. [Ipu rmubokomy aHani3éi BOHH cami
3po3ymitoTh. [lepen HaMu CTOITh OJHE MUTAHHS:
3 4Oro K CKJIQJIA€ThCs BEPXHs MaHTH 1 sKa il
OymoBa?

Jlo cxiagy BepXHbOi MAHTIi BXOJATH Ti XK
XIMIMHI €JIEMEHTH, 3 AKUX CKIaJieHa 3eMHa KOpa,
aJie 3 TiEI0 OCOOJUBICTIO, IO PEYOBMHA MAHTIl
30araueHe BaXXKMMH eJIeMEHTaMH HE B XIMIUHUX
CIOJIYKaX, a B YUCTOMY BUIJIS/L, IO 3aJISraioTh
OKpeMHMH o0acTsIMU. € TaM KOHIIGHTpAIlif i
TaKoOi PEYOBHMHH, 3 SIKOT CKJIaJal0ThCsl CydacHi
rpcbki MacHBU. UM MpaBi MU B LIbOMY YH Hi, HE
OyzneMo Hi CTBEpIKYBATH, Hi 3ariepedyBaTH.
BHCHOBOK 1OCTIIKEHHS BIIOMOIO CaM IOKaxKe.

[IpocTeXUMO XiI T€0JIOTTMHOTO PO3BUTKY
TUTAHETH.

3aiiBe TOBOJUTH, IO PEYOBHHA, IO CKIAJIA€
3eMHY KOpY, KOJIUCh OYJI0 B PO3IJIaBICHOMY
BursiAlL He Oyaemo 4imisTucst 70 MUTaHHS PO
IPUYMHHU 3MIHH PEYOBUHHU B XOJIOJHOMY CTaHL
Lle cnpaBa yacy MUTbHOHIB 1 MUIBSIP/IIB POKIB.

He Gynemo Opatu 3a OCHOBY JOCTIHKEHHS
SIKHXOCh OKPEMHX HaMOUTBII MOIMPEHHUX
MiHEpaIbHUX YTBOPEHB, a TOMY BCE T€, 3 YOTO
CKITIQJIAETHCSl 3€MHA KOpa, Ha3BEMO IPOCTO
PEYOBHHOIO.

®BUYHI BJIACTUBOCTI pEUOBUHU TaKi: MPH
HOPMAJIBHOMY THCKY 1 JOCUTh BUCOKIH
TemIieparypi nepedyBaTtu B piIKOMYy CTaHi, IpH
OXOJIOJUKEHHI TePEXOAUTh B CTaH TBEPJOTO TiIa.

I ock nepia yrBopeHa 3eMHa Kopa, sIK TBepJe
TUIO MOTY)KHUM IIAPOM OTOPHYJIa BCIO IIJIAHETY,
CKyBaBIIM il Hartyxo. [Ipouecu cepenuno-
IJTAHETHUX IEPETBOPEHb HEBIIMHHO POTIKAIOTH,
MOPOJUKYIOUYH ITUM HOBI ITOPLil pEYOBUHH.
HapomkeHHs HOBUX MOPIIii pEeYOBUHU BUMArae
IPOCTOPY IS il PO3MIIEHH .

besnepepBHE HAKOMUYEHHS PEYOBUHU
CTBOPIOE MIABUIICHUN THCK yCEpEIUH1 MIIaHETH.
Take BcepennHi IIJJaHETU CTAHOBUIIIE
MO3HAYAETHCS B MEpIly Yepry Ha 3aTBepuTiid
000JIOHII], SIK HAa 3aMKHYTIH MMOCYIUHI.

VY Kopl BUHMKAIOTh CUJIU HAIIPYTH. AJie
CTPUMYBaHHSI HAPOCTAIOYOTO BHYTPIIIHHOTO
TUCKY HE 3YITHHSE HApPO/HKCHHS BCE HOBUX 1
HOBUX MOPIIiil pe4oBUHU. 3HAUUTH 1 HAIIPYTH B

BEIIIECTBA, KAK HA 3TO CCHIJIAIOTCS €Ille MHOTHE
y4EHbIE, a POXKICHUE €€ B IIOJTHOM CMBICIIE CIIOBA.
Tonbko Takoe MOHATHE MOKET IaTh HaM MOBOJ K
pasrajike MHOTHX TaiH.

3/1ech HEeT KeTaHus KPUTUUECKH OIICHUBATh
MHEHHE MHOTHX U JIOKa3bIBaTh O HECOCTOSATEIbHOCTH
takoro. [Ipu rmybokoM aHaM3e OHU CaMU TTOHMYT.
[lepen HaMu CTOUT OAWH BOTIPOC: U3 YETO YK€ COCTOUT
BEPXHSIST MAHTHUS U KAKOBO €€ CTpoeHue?

B cocraB BepxHel MaHTHUU BXOJST TE K€
XUMUYECKHE IJIEMEHTHI, U3 KOTOPIX CIIOXkKEeHa 3eMHast
KOpa, HO C TOM OTIIMYUTENbHONH OCOOEHHOCTBIO, YTO
BEIIIECTBO MAaHTUU OOOTANICHO TSDKEITBIMH dJIEMEHTAMHU
HE B XAMHYECKUX COCTMHEHUSX, a B YUCTOM BUJIE,
3aJieTaroMX OTACTbHBIME OOnacTsiMu. EcTe Tam
KOHI[EHTpAIIUS U TAKOTO BEILECTBA, U3 KOTOPOTO
COCTOSIT COBpEMEHHBIE TOpHbIE MaccuBHI. [IpaBbl mu
MBI B 9TOM WJIU HE MIPaBbl, HE OyJIeM HU YTBEPIKIaTh,
HH OTpUIlaTh. BEIBO HCClIeIOBaHMS U3BECTHOTO CaM
MOKaKeT.

[Ipociaenum xo reoJOrH4eckoro pa3BUTHUS
TLJIAHETHI.

Jlunmee noKa3bIBaTh, YTO BELIECTBO, Clararoliee
3eMHYIO KOpY, KOTJia-TO OBIJIO B pacIjIaBJICHHOM BU/IE.
He Oynem npuamupatbes K BOIPOCY 0 MPUIMHAX
U3MEHEHHUS BEIIECTBA B XOJIOAHOM COCTOSHUU. DTO
JIEJI0 BPEMEHH MUJUTMOHOB M MUJUTMAP/IOB JIET.

He Gynem 6path 3a OCHOBY UCCIIEIOBAHUS KAKUX-TO
OTJIENIbHBIX HanboJee pacpoCTpaHEHHBIX
MUHEepaJIbHBIX 00pa30BaHUi, a TOITOMY BCE TO, U3
Yero COCTOUT 3eMHas Kopa, Ha30BEM IOMPOCTY
BEIIICCTBOM.

®du3nyecKre CBONCTBA BEIIECTBA TAKOBBI: IPU
HOPMAaJIbHOM JJaBJI€HUU U I0BOJIBHO BBICOKOI
TeMIeparype npeObIBaTh B )KUJIKOM COCTOSIHUH, TIPH
OXJIQXKJIEHUHU MEPEXOUT B COCTOSIHME TBEPJIOTO TeIa.

U BoT nepBas oOpa3oBaBmiasics 3eMHas Kopa, Kak
TBEPJIO€ TEJIO MOILIHBIM CIIOEM OKYTaJla BCIO ILJIAHETY,
CKOBaB ee Hartyxo. [Iporiecchl BHYTpH-TJIaHETHBIX
MpeBpalleHUi HEYCTAaHHO MPOTEKAIOT, MOPOKAAST ITUM
HOBBIE OPILIMU BEUECTBA. PoXxIeHNE HOBBIX MOPLHI
BEILlECTBA TpeOyeT MPOCTPAHCTBA ISl €0
pa3MeleHus.

becnipeppiBHOE HakanIMBaHUE BEIIECTBA CO3/1a€T
TTOBBIIICHHOE JIaBJICHUE BHYTPH TUIAHETHI. Takoe
BHYTPH IIJIAHETHOE COCTOSIHUE CKa3bIBACTCS MEPBBIM
JIOJITOM Ha 3aTBEp/EeBINeH 000JI0UKe, KaK Ha
3aMKHYTBIA COCY/I.

B kxope Bo3HUKaIOT cuiibl HanpsokeHus. Ho
CIEp>)KMBAHNE HAPACTAIOIIETO BHYTPEHHETO AAaBJICHUS
HE NMPUOCTAHABINUBACT POXKICHUS BCE HOBBIX U HOBBIX
MOPIMI BEIeCTBA. 3HAYUT U HANIPSDKEHU S B KOpe
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KOp1 3pOCTal0Th. 3PEIITOI MPOIIECH BCEPEAUHI1
TUTAHETH MPU3BOMASATH JI0 TOTO, IO CHITH
BHYTPIIHBOTO THUCKY MTOYMHAIOTH EPEeBAXKATH
HaJl CUJIaMH, CTPUMYIOUMMH LUTICHICTD
3aTBEpAUTOI 000J0HKH. THCK PO3MOAUIEH Ui

PIBHOMIPHO TI0 BCiii BHYTPIIHIA 001acTi chepH.

Hacrae xpuTHYHWIT MOMEHT, KOJTU B 3aTBEPILTIi
00O0JIOHIII 3HAXOAATHECS HAMOUIBII ClIa0Ki MICIIH,
JIc 1 BUHUKA€E PO3PHUB.

B 00acth, ¢ BUHMK 3HUKEHUH THCK,
CIPSIMOBYETBLCS PO3ILJIABIICHA Maca PEYOBHHH.
BunuBoM Ha MOBEPXHIO BOTHEHHO-PIIKOT JIaBU
MOTAIAETHCS BHYTPIIHBO-TUIAHETHUI THCK B
MeKax HOPMH...

BO3pacTalT. B KOHIIE KOHIIOB BHYTPH IJIaHETHHIE
MPOIIECCHI TPUBOIAT K TOMY, YTO CHJIBI BHYTPEHHETO
JaBJICHUS HAUMHAIOT MTpeo0IagaTh Haj CUIIaMH,
CAEPKUBAIONMMU LIETFHOCTD 3aTBEP/IEBILCH
o6onouku. JaBieHue pacpeaeneHo paBHOMEPHO I10
BCel BHyTpeHHel obnactu cdepsl. Hacrymaer
KPUTHYECKUH MOMEHT, KOT/Ia B 3aTBEPAESION 00010UKe
HaxosaTcsl Hanbouiee cmabble MecTa, I7ie ¥ BO3HUKAET
pasphIB.

B o0nacTh BO3HUKILIETO MOHUKEHHOTO JaBJICHUS
yCTpeMJISIeTCsl paciljlaBJIeHHAas Macca BEIECTBa.
NznusHueM Ha MOBEPXHOCTh OTHEHHO-)KHIKOH JIaBbI
MOraaeTcsl BHYTpU-IJIAaHETHOE IaBJICHUE B TIpeesiax
HOPMBI. ..

S. Podilskyi
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