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AHHOTALNS

['eoiornyecKnii Typu3M Mo3BOJISIET BBIPBATHCS M3 TMCKOB PYTUHHBIX 3a00T, MOHSATH MPO-
LLIJIOE U HACTOSILIEE, 3aAyMaThCsl O OYAYLLEM.

['eosiornueckasi ucropusi 3eMyiM, BKJIIOYAET MHOTIO OTKPBITMI M JOCTMXKEHM, 3arajiok
¥ THUIIOTE3, TEOPUI M CJIOXHBIX, HO 3aXBaThIBAIOIIKMX MapuipyToB. OKpyXaloimmii Hac MUP
MHOTOTPaHEeH ¥ HEMOCTHKKUM, B HEM €CTh MHOXKECTBO KPACUBEHLINX MECT, MHOTHE U3 KOTO-
PBIX OTHOCSITCS K T€OJIOTMYECKUM MaMsSTHUKaM TIPUPOJIbI.

B npupone HeT rpaHuil, TOUHEE OHM TMEPEMEHHBbI, TeM 0O0JIee C reoJOrMYecKoil TOUKM
3pEHUS, OMEPUPYIOLLEH MWIIMOHAMM M MWIIMApAaMM JieT. 3eMHBIC HeApa M3MEHSIIOTCS
MEJIEHHO, He3aMETHO, HO WHOT/Ia, TeOJOTHUYECKUE TMPOLIECChl MPOUCXOAAT O4YeHb OBICTPO,
MTHOBEHHO, MacIlITabHo.

Marepuan KHUI'M HE JOJDKEH BOCTIDUHMMATHCS B BUJIE aOCOJIOTHOM MCTHHBI, T. K. 4acTh
€ro MocTpoeHa Ha TUIOTe3aX U TEOPUSIX, KOTOPbIE MOTYT ObIThH OMIPOBEPIHYTHI HOBLIMU HAYU-
HBIMU OTKPBITUAMMU.
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MPEJNCIOBUE

B HacTosiee BpeMsi MUWUTMOHBI JIIOJAEH, NPOXKMUBAIOILMX HA Pa3HbIX
KOHTUHEHTaxX, BbIOMPAIOT aKTUBHBIE BapuaHThl OTAbixa. Heocnopu-
MBIM TIPEMMYILIECTBOM T€OJIOTMYECKOTrO Typu3Ma SIBJISIETCS BO3MOX-
HOCTb COBMeEIIEHUsI (PU3NUECKOr0, 3MOLMOHAJILHOrO, ICHXOI0IHYe-
CKOro, MHTEJJICKTYaJbHOTO U JAPYTUX BUIOB OT/AbIXa B paMKax OJHOTO
WU HECKOJIbKMX, PeajbHbIX WU BUPTYAJbHbBIX ITyTELIECTBUA.

Hacrosiiass KHUra MOXeT CIYXKUTb JOPOXHOW KapToi Ul Hauu-
HaIOLIMX, HO aKTUBHBIX M JIIOOO3HATENbHBIX JIIOJENH pasHOIro BO3pac-
Ta, CBOEOOPA3HBIM HABUTATOPOM M KJIIOUYOM JIOCTYIA K MPEKPacHOMY,
DeckpaifHeMY, 3aralouHOMY MUPY MeoJIOruu, yxoasiuemy Ha 13,8 mipa
JieT B riyouHy ucropuu 3emsim M BeesleHHOI.

Uudopmaumsi, u3nioxeHHass B KHUIe, TECHO TMEperJieTaeTcsi co
LIKOJIbHBIMU TMPEAMETaMU, MOCTENEHHO BBOAUT YUTATEIISI B MUP I'EOJIO-
TMYECKUX TIPOLIECCOB, UX PE3YJBTATOB U TEXHOJIOTMI MCIOJIb30BAHMS,
MPUOTKPLIBASI CIOXHYIO, MHOTAA HE MOHSITHYIO, CYLIHOCTb U JIOTUKY
B3aMMOCBSI3eil M B3aMMOJAEMCTBUI OPraHM4YecKoro U HeoOpraHuyecKo-
ro, MUKpO M MakKpOMHMpa, COCTOSILLIETO M3 YacTHILl, BOJIH, MOJICH, TeJ,
MJIAHET, 3Be3/I 1 MHOXECTBA JIPYruX 00beKTOB MaTepUaJibHOrO ¥ HEMa-
TepPUAJILHOIO MUpa.

ABTOpPBI KHUTHU BbIpaXaloT UCKpeHHI010 GiaarogapHocth C.H. Akce-
Hosoii, U.I1. 'anuny, U.B. Ocuka. A.1O0. CemeHosy, A.JI. ConoBbeBy,
COBEThI M 3aMevyaHMUsi KOTOPbIX CIOCOOCTBOBAIM YJIYUIIIEHUIO KauyecTBa
3TOU KHUIU,
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MapiipyTtbl re0TYpU3Ma MOTYT MpPoJieraTh ro
ropam, VyIIE/IbsAM, IELIepaM, Kpatepam ymep-
LIMX MJTM CIISILIMX BYJIKAHOB, MHOXECTBY APYIUX
UHTEPECHbIX MECT.

MHoOrue reosorMyecKue MapuipyTbi CBsi3a-
Hbl C I[TOCCUIEHUEM I'COJOTMYECKUX TMMaAMITHU-
KOB IPHMPOAbI, My3eeB, oOcepBaTopuil WM T. 1.
[ToaTomy, Kaxiblii [YTECIIECTBEHHHUK MMEET
BO3MOXHOCTb BbIOpaTh CJOXHOCTL MapuipyTa,
COOTBETCTBYIOILYIO CBOMM CWJIAM U KCJIAHUSIM.

HauyuHaowmii reotypucr, KpoMe Toro, Mo-
KET MYTEIIEeCTBOBATL B BUPTYAJIbHOM I'€OJIOTH-
YECKOM MMPE, KOTOPbIii M300MJIYET OIPOMHbBIM
KOJMYeCTBOM (hOTO, BUJIEO, ayiMO W JP. BUJIOB

MH(POPMALIMOHHBIX TTPOAYKTOB.

MuremnekryanbHas  cocrapisiiomasi  reoTy-
pu3Ma CcouepXUT UH(MOPMALIMIO O reojornie-
CKHX Ipoleccax, UxX pesyJbrarax, crocobax uc-
MOJIb30BAHMSI TPOLICCCOB M PE3YJILTATOR.

B Poccum HacuurtbiBaetcs 6Gosiee ueTbipex
TBICSY TCOJIOTHYECKUX MAMATHUKOB MPUPOJIBL.
[MoapobHas uHdopmMaums 0 HKUX, BKIIOYAIOLLAS
XapakTepUCTUKM, ajipeca W Ap. TMOJIE3HYIO MH-
¢dopmanmio npuseaeHa B kHure «['eonoruue-
CKHE NMaMITHUKH Npupojibl Poccum», usnaHHoi
B 1998r. non penakumeit B.IT. Opaosa. Kuura
pasMelleHa B MHTEPHETE B CBOOOIHOM JIOCTVIIE.

TeppuropuanbHOE pacrpeaeieHue rnamsiTHu-
KoB npupoasi Poccun (cm. kapty u tabn.) or-
pa)kaeT XxapakTep ¥ Macuitad npoiienimux reo-
JIOPMYECKHUX COOBITHI  KaXI0ro KOHKPETHOTO
pernoHa.




PeruoH Feonoruseckue Feomopqonoruseckue | Maporeonoruieckme |  KomnnexcHse

LleHTpanbHbrid 27 1 7/ 1
CeBepo-3anafHbIi 20 20 8 21
HOXHbIA 4 13 1 6
Cesepo-KaBKA3CKUIA 3 11 14 2
TTpuBonxckuis 54 12 8 16

| Ypansckuii 16 8 10 13

Cubupckuia 22 32 35 27
HanbHeBoCTOUHbIN 26 3 \ 16 10




Uctopus passutusi Bcenennoit m 3emin
npejacrapiaser cobo0 OECKOHEUYHYIO 4epeany
MPUPOJIHBIX MTPOLIECCOB, MPOTEKAIOLUIUX B OKPY-
KaloueMm Hac Mupe Ha npotspkeHun 13,8 mu-
JIMAPIOB JIET. DTH COOLITHSI PA3JIMYHBI TTO Xapak-
Tepy, maciutaby M 3HAaYMMOCTH, HO OJAMHAKOBO
MPUBJICKATEJILHBI JUISI BCEX, KTO MHTEPECYETCSl
ucropueii pasputus 3eMmiaun u BeenenHoit, Jio-
OUT pasMbILLIISITL U MYTEIECTBOBATD.

KonanuectBo 10003HATE/ILHBIX  YBEJIMYMBA-
€TCs B COOTBETCTBUM C TeMINAMM Pa3BUTUSI MH-
(bOpMAIIMOHHBIX CUCTEM W BO3MOXHOCTCH Teo-
Typu3ma.

Ecnu B apeBHUC BpeMeHa JIIOAW, YBUICB MU3-
BEPXKCHWE BYyJIKaHa, yOeraju cioms TIOJOBY,
TO ceiyac XypHaaucTthl, (ororpadsl, crerma-
JIUCTBI M TIPOCTO JIIOOOMBITHBIC Crewar K Byj-
KaHaMm, MpOSB/SIOIINM aKTUBHOCTb, TbITAsICh
yBUAETb M 3adMKCUpOBaTh JIaHHOE COOBLITHE,
4TOOBI TMOACIUTHCS CBOMMM BIEHATICHUSIMU C
okpyxarimMMmu. biaronapsi Takum JIoaIM MHO-
r'Me U3 HAC MOTYT NMPUOBILUTLCS K TeOTYPU3MYy,
MMCIOT BO3MOXKHOCTb HE TOJIbKO YBUIETh, HO M
MOHSATH CYLIHOCTH SIBJIEHWI, OLUYTUTL Haripsi-
JKEHHBI PUTM JXU3HW 3EMHBIX HEAp.

M3 GecKOHEeUHOro uyucia coOLITHI, aBTOPHI
BBUICJUIIM psisl HauboJsiee 3HAYMMBIX, KOTOpbIE
WJUTIOCTPUPYIOT CJIOXHBIN MyTh pa3sButhsi Bee-

JIEHHOM, HauMHas ¢ MoMeHTa «bobioro B3pbl-
Ba».

Wecropust passutusi 3eMiin CyilLIECTBEHHO KO-
poue, Bcero 4,5 MApA JET, HO UMEHHO B 2TOT
nepuoa chopMUPOBAIIUCHL BCE T'EOJOrMUECKNe
NaMsITHUKKM Npupoasl Poccuu u orpoMHbIiA 1€o-
JIOTUYECKUI MUP HaLIEH TJIaHEThbl, JOCTYTTHBLIN
JUISL TTOJITOTOBJIEHHBIX TEOTYPUCTOB.

Haubonee 3Haummbie cOOBITHS, OTHOCHLIN-
ecsl K T1epUO/ly Pa3BUTUSI 3eMJIM TIPEACTABJICHbI
HuKe. [TaBHBIMU CODBITHSIMU, C TOUKH 3pEHMS
ABTOPOB, SIBJISIOTCS SIICPHBLIE peakuuu B 3eM-
HOM $1Ipe M TEKTOHO - MarMaTH4eCKue rnpoiec-
ChI apxesi ¥ MpOTepo30si B nepuoa ¢ 3,9 o 2,2
MAP/ JIET, NPH KOTOPBIX MPOXOAWIA NepBUIHas
jerasaiuis 3emiim, rosiekiuas 3a coborw nocre-
MeHHOE M3MEHEHME COCTaBa MEPBUUHON aTMO-
cepol. B pesynbrare M3MEHCHHUS COCTaBa aTMO-
cepbl MPOUCXOAMIIN:

- CHMXCHHE TEeMIMepaTypbl Ha MOBCPXHOCTH
3eMIH;

- KOHJIEHCAUM$si OKCUIa BOjopoja (BOJAbI —
H,0) u nossiaenne nepsuuHON ruapocdepbl
(OKeaHOoB M Jip. BOIOEMOB);

- nosiBJieHue ouocdepsl, B T. 4. MMPOCTSHILINX
KUBBIX OPraHU3MOB M UX 3BOJIOLMOHHOE pa3-
BUTHE,

YkazaHHbie cOObITHS Jaln CTAPT JAajibHE e~
MY Pa3sBUTHUIO Pa3HOOOPA3HbLIX TE€OJOTMYECKUX
MPOLIECCOB, B Pe3yabTare Pa3BUTUS KOTOPBIX
c(hopMUPOBAIIMCH BCE TeOJIOTUUECKUE OOBEKTDI,
B T. 4. 00BEKTHI reOTYpU3Ma.

rl'le.puo.q BpemeHu

[nasHbre cobbiTua BCceneHHoM
MIpA. net
4 4-po HacT. | TTvnhcanunuHoe nnrutise Ree neunnis - nRnaaneauiie 14 142112211002 142
BpemeHu ranaxkTuk, 3seaf, NaHeT 1 ApYrux KOCMUYeckux 06 beKToR
45-44 O6pa3osaHue ConHevHol cuctemel - ConHua, 3emnu 1 ApYrX NaHeT CUCTEMbI
TTynbcaumoHHoe passutiie BeceneHHou - 06paiosaHue W ucveaHoseHue
13,2-45 ranakTUK, 38e3A, NIGHET U APYrMX KOCMUYECKMX 06 bEKTOB
13,4-13,2 O6paszopaHue NepBUYHLIX 3823/ U FANaKTUK
136-13 4 ObpaszosaHue atomos
13,7-13,6 O6pa3oBaHmne IfIeMeHTapHBIX YacTuL
138-137 TTocTeneHHoe cHWXeHwe TemnepaTypsl U 06pa3oBaHUE NNA3MbI

13 8-13.7 bonslwoi Bapeip
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B 1nepBBIX psiiax TeOTYPUCTOB BCEr[a Haxo-
JUSITCSL JETH Pa3HbIX BO3pacToB, MX aKTHBHOCTD,
HETIO/UICIbHBIN MHTEPEC, CTPEMIJICHUE K OTKPbI-
THSIM TIOAYEPKUBAIOT NPUBJIEKATEIBHOCT €010~
TMU C TYPUCTUYECKOI TOUKM 3peHus. [TOXOmHBbIIA
BEIIMELIOK, MANaTKa, MECHA ¥ KOCTpa — 3HAKOBBIE
atpuOyTHI Tpolecca MO3HAHUS YBICKATEbHOIO
reoJIOrM4YecKoro Mupa.

HeyemHasi HEprusi MOJNOAEXKHU [OMOJHSCT U
6e3 Toro MaciuTaGHyIO 3HEPruio Te€0JOrHYecKuX
npeoOpa3oBaHuif, TOAYEPKUBAET HEPA3PLIBHYIO
CBSI3b YEJIOBEKA C FCOJIOTMYECKMMHU MPOLIECCaMu 1
OBICTPOE YBEJIMYEHHUE CTETICHM ero BIMSIHUS (aH-
TPOMOTEHHBIE MPOLIECCHI).

TosbKO B pamMKax AeTCKO-IOHOIIECKOrO reoio-
TMYECKOTO ABMXCHUST OOBEAMHEHbI AECITKY THICSY
HaUMHAIOLIMX TeOJIOTOB BCeX permoHoB Poccum
1 OGOJNBIIMHCTBA CTpaH Mupa. MHOrue mosoibie
JIIO/IN, UMEIOT BO3MOXHOCTh, TIPUODLINTECS K Te0-
TYPU3MY, Yepe3 CUCTEMY KPaeBEAUECKUX KPYXKKOB,
LIEHTPOB JIETCKOTO TBOPYECTBA, Pa3iMuHbIE CEK-
LMK CTIOPTHBHOM HANpaBIeHHOCTH, CEMEHHBIN

TYPU3M H T. IL.

Korna Bcst 9Ta apMuMsi I0HBIX I€0JIOTOB BbIXO-
JIUT B MapUIPyT, KaXercsi, JaXe peKu TeKyT Obl-
CTpee M MUHepasibl CBEpKAIOT sipue. Bermenikn
HAIOJIHAIOTCS  oOpa3uaMu, rojioBbl  3HAHUAMH,
OYIIW MO3UTUBHBIMU aMoumsamu. MHorma, cpean
00HapY>KEHHbIX MUHEPAJIOB M TOPHBIX MOPOIL, M0-
MagaloTCs TOJYAPAroLEHHbBIE M JiaXkKe JparoLcH-
HbIE KAMHM, a OJHAXIbI, IOHBIE I'€0JIOTU OTKPBLUIU
LIeJI0€ MECTOPOXK/IEHUE 30J10Ta, KOTOPOE TaK M Ha-
3Banu «llIkonbHOE»,

B noxonax ObIBalOT M TPYAHOCTH, HO NPUOD-
PETEHHBbIE CCAMHBI U MO30JIM, HA CBEXEM BO3-
Jlyxe OBICTPO 3aXKMBAIOT, CWJIbI BOCCTAHABIMBA-
I0TCSL M KQXIbI HOBBIM JeHbL MAHWUT B HOBBIN,
elle He MpoiaeHHbI MapuipyT. Takum obpasom,
MOCTEMEHHO W HE3aMETHO, MapaiejibHO ¢ (op-
MMPOBAHUEM HOBBIX MECTOPOXJICHUI TMONE3HBIX
uckonaemblx, (hopMupyerca M Hosas, Oyaylias
reosiornueckas ciyxba Poceun.

MHorue M3 I10HbBIX I'e0JIOroB BLIOMPAIOT MOTOM
Jipyrue npodeccuu, HO BIEYATICHMS IOHBIX JIET,
OCTalOTCsl HA BCIO XKU3Hb, YaCTO MOMOras, B CJIOXK-
HBIX JKU3HEHHbIX CUTYaUMsIX, MPUHUMATL U BO-
MJI0LIATh B XU3Hb MpaBuibHble peineHust, UmeH-
HO 3TH Ka4yecTBa pa3BMBAIOTCsl B TEOJIOTHH.
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[TPOLIECCHI BIIMAHUA

['eomornueckuMM  Ha3BIBAIOTCH  TIPOLIECCHI,
npeobpasyioliMe CocTaB M CTPOeHME 3eMHOI
kopsel. [Tox npoueccaMu BIAMSIHMSI TTOApasyMe-
BAIOT pPa3jIMYHbIC BO3JEUCTBUS KOCMUYECKMUX
00bEKTOB, (PU3MUYECKUX MOJICH, SIACPHBIX U XH-
MUYECKMX peakiivii, B pe3yJbTaTe KOTOPbIX M3-
MEHSIETCS XapaKTep reoJJIOrMYecKux npeodpaso-
BaHUH.

MCTOUHMKOM reoIoruuecKmx rnpoLeccos ciy-
JKUT BHYTPEHHSAS (9HAOTEHHAs) SHEPrust 3emin
1 oHeprust CosHLa (9K30reHHAasi IHEPTus).

BaxkHeluuMu XapakTepuCTUKAMM Te€OJIOrH-
YECKUX [IPOLIECCOB SIBISIIOTCSI 9HEPrOEMKOCT,
TeMIieparypa, AaBJIeHUE, CKOPOCTh W JIp., 3a-
BUCSILLIME OT TIOTHOCTH, BSI3KOCTH, TEKYYECTH,
cocTaBa, CTPOEHMSI, COCTOSIHUS TIpeodpa3yeMbIX
BEILIECTB U TEJI.

Ot xoauyecTBa pacxoayeMOW 3Hepruu 3a-
BUCUT MacluTad TreosIOTHYECKUX IPOLIECCOB,
npeodpasyolnx 3eMHyI0 Kopy. DHeprus (B co-
OTBETCTBMH C 3aKOHOM COXPaHEHMS IHEPruu)
HE TMOSIBJISIETCSl HUOTKY/Aa W He ucuesaer 0e3
ciena, a JUlIb NpeBpalaeTcs U3 OJIHOro BUIA
B Apyroil. Hanpumep, rpaButaumoHHasi aHep-
rusi 3eMn npeoOpasyeTcss B IHEPryio JIBUXKeE-
HUSI PYYBEB M PEK, BBIMOJHSIONIMX paboTy 1o
MepeMelleHHnIoO Pa3pylleHHBIX TOPHBIX MOPOJ B
o3epa, MOPsI U OKEAHBI,

HasaHusi mpoleccoB, a TakxkKe pas3/iMuHbIC
MX KjacCM(pUKaLMU YCJIOBHBI, T. K. B MPUPO-
JIe HeT YETKUX IPaHMULl U BCE MPOLIECCHI B3au-

KPYIOBOPOT BELECTB B NPUPOJE i

ConHeunan
IHEPruA \l!

- W_nﬁ:i; Masepmenne 5‘['»
gt i &_ﬂlﬂ"‘ nopost Q%
mr'ﬂ""“'“‘| 1‘

Meramoppuvecime
Aopoakt

Yo
AHeprua 3emnm

MOAEHUCTBYIOT Mexay cobol0 — reojiornyeckKue,
sICpHBIE, (DU3MYECKHEe, XUMHUYECKUE, OUOJIOTH-
YyecKue M Jp.

CreneHb yyacTust 1poleccoB B peodpa3oBa-
HUM 3eMHOI KOpbl pasnuvyHa. Hanpumep, onHa
yacTh Hepruu 3eman M CoJiHLA pacxoayercsi
Ha TpOoLECCH Mnpeodpa3oBaHusi 3eMHOM KOpPBI,
Jpyrasi - Ha NpouLecchl BJAMSAHMUS, T. €. KOCBCH-
HbI€ MPOLIECChl, HANpPUMEp, HACUCTBUE CHIIbI
3eMHOrO TPUTSKEHHSI U JAPYruX (bU3MYECKUX
nojeil 3eMyim - MarHMTHOTO, 3JEKTPUYECKOTO,
paguauMoHHoro. HauGosbiuee BaMsiHME HA Xa-
pakTep MPOTEKAHUSI F€OJIOTUUECKUX TPOLIECCOB
OKa3bIBAIOT SIACPHBIC M XUMHUYECKHUE PEaKLIMH.

ANEPHBIE N XUMWYECKWE PEAKLIW

SnepHble peakiiMu - MPoLECC JeJeHUsT aTOM-
HBIX fiIep Ha OTHEJIbHBIE JIEMEHTAPHBIE YACTU-
LIbl WJIW CUSIHMSL SIIEP aTOMOB MPHU TEPMOSIIEP-
HbIX peakimsix. I[TonoOHbIE peakiiiy NPOTEKaIOT
MPU BBICOKMX JABJIEHUSIX U TEMIEpaTypax.

SlnepHble peaklUM CaMOINPOM3BOJIBHO BO3-
HUKAIOT B IPUPOAHBIX YCIAOBUSIX MO PasiM4yHbIM
NPUYMHAM M SIBJISIIOTCS MCTOYHMKOM IHEPTUH,
JiexKaleid B OCHOBE MaclUTaOHBIX ITPOLIECCOB.
Hanpumep, B pe3yibTaTe aKTHUBHBIX SIIEPHBIX
peaxkuuit 4 MAp/ JIET Ha3aa MPOUCXOIMIa YCKO-
peHHas jerasaius 3eMJIM, B pe3yJibTaTe KOTO-
poil M3MeHWJIach ee nepBuyHasi arMocepa. B
HACTOSI1IIee BPeMsl sLIEPHbIE PEaklMK TIPOIOJI-
XKAKOTCS B 38MHOM SI/Ipe, a TAKXKe MOTYT WHMIIU-
MPOBATLCSA M YIPABJISITLCA YEJTOBEKOM,

B pesynbrate npupoIHBIX M MCKYCCTBEHHBIX
SJIEPHBIX peakluil BbICBODOXTAETCS OOJbIIOE
KOJIMYECTBO IHEPIrUU, KOTOpasi CIYXHUT UCTOY-
HUKOM MHOTUX ITPOLIECCOB, B T. Y. XMMMUYECKHX
peakuuii, npeodpasylouiMX BELIECTBEHHBIN CO-
CTaB, COCTOSIHME, CTPOEHMUE M CBOMCTBA MUKPO-
YACTHUIL M TEJI, TAKUX KaK KPUCTAJIbI, MUHEpPA-
Jibl, TOPHbIE MOPOMILI, FEOJOrHUECKHE Tejla U T.
.

DHeprus npeodpazoBaHUsi XUMHUYECKOH pe-
aKIMKM 3HAYUTEIIbHO MEHBIIIE, YeM SIIEPHOIM, HO
3HAYMMOCTh XMMMUYECKMX peakluil B reojioru-
yecKux Ipoueccax Bbie. Jlejao B ToM, UyTo Xu-
MUYECKME pEeakluy TMPOTEKAIOT IMOBCEMECTHO,
a ux KoiauuectBo OeckoHeuHo. M3 118 xummu-
YECKUX 3JIEMEHTOB NEPUOAMYCCKON TaGNMLIBI,
(hOPMUPYIOTCS THICSYU MTPUPOAHBLIX MUHEPAJIOB,
MUJUTMOHBI OpraHUUYECKUX BEILECTB, BECh OKPY-



KalolWMii  Martepuaibhbiid Mup. Kpome Toro,
9JIEMEHTAPHBIC YACTHLILI M XMMHUYECKHE 3J1e-
MEHTBI, SIBJISIIOTCSI KOMIIOHEHTAMM MHOXECTBA
camblX PasHOOOPA3HBIX MCKYCCTBEHHBIX IPO-
LIECCOB M TEXHOJIOTHH.

TeicsaenernsaMu oan Hadoaaam 3a o0bek-
TAMH MakpoMHpa, MOCTENEHHO yriybJiss cBOM
sHanms, Eule B JpeBHME BpeMeHa oOpaTHIn
BHUMAHMUE HA B3aUMOCBSI3b 3eMHbIX U KOCMUYe-
ckux npoueccos. Hakannusas uHdopmaumio o
npoieccax, HayuuJMCchb MCITOJb30BaTh UX OHEP-
rMI0 — IBWXKEHHWE HA TUTOTY, JIOJKE MOJL MapycoM
MT. I

C TeueHMEM BpEeMEHM, a IJaBHOEC C MogBIe-
HHWEM HOBbIX HayuHbIX OTKPBITMH, TaKMX Kak
MUKPOCKOI, Mepuoanucckas tabuuia Menae-
neesa JI.M. u MH. Ip. cTaJ0 MOHATHO, 4YTO B
OCHOBE MAaKpOIIPOLIECCOB JIeKaT HEeBUAMMbIE
HEBOOPYXKEHHBLIM  TJ1A30M  MUKPOIPOLIECCHI.
MuKporpouecchl MpeacTaBagior cobow B3an-
MOJICHCTBUE 3JIEMEHTAPHBIX YacTHll, aTOMOB,
MOJIEKYJI M JIp. MUKpoyacTuil. OAHUX TOJILKO
9JIEMEHTApPHbBIX (HAUMMEHBILMX) YacTULL BbISBIIE-
Ho bosiee 350 Bupos.

3a KOpoTKoe Bpems 3HaHus 00 ycTpoicTse
M 3aKOHaX B3aMMOJEHCTBUSI OOBLEKTOB MUKPO-
MUPa M UX TNPAKTHUYECKOE TIPUMEHEHHE, MO3BO-
JIMJIN MOAHATBLCS B KOCMOC, CO3/1aTh aTOMHbIE
9JICKTPOCTAHLIMM, KOMITLIOTEPbI, MOOWJILHBIE
tenepoHbl U MHOTOE Jpyroe. Okazanoch - Uc-
TUHA CKPBIBAETCS B MEJOYax, T. €. CUJia CBSI3U
MEXIY MMKPOYACTHLIAMM OINpPEJessieT COCTAaB,
CTPOEHUE W CBOMCTBA BELLECTB W TEJ.

M3mMeHeHne CUJIbl CBA3W YaCTHUIL OTYCTIIUBO
MPOCACKUBACTCS MPU aHagu3e Tabnuubl MeH-
neneesa J1.M. Jleso B TOM, UTO B3aMMOJICHCTBUE
ATOMOB OCYILECTBJSICTCS 3a CYUCT B3aUMOUEH-
CTBHUS 2JICKTPOHOB, a XapaKTep B3aUMOACHCTBUSA
3aBUCHT OT KOMUYECTBA M TUIOTHOCTH JICKTPOH-

[EOJIOTMYECKHUE
[TPOLIECCHI

HBIX obosiouek aroma. KosunuectBo oboJiouek
(2JIEKTPOHHBIX YPOBHEI) paBHO HOMEPY MEPUO-
na Tabauubl 1. Menaeneesa B KOTOPOM Haxo-
JIUTCS XMMHUYECKUI 2JIEMEHT, @ HOMEP IpyIilbl
paBeH UMCIY JIEKTPOHOB HA BHEILHEM YPOBHC
(A1l TAABHBIX TIOATPYIT) M HYUCIY BaJIEHTHBIX
(AaKTUBHBIX) 2JICKTPOHOB (JUTsl MODOYHBIX MOJI-
TPYIII).

[Tostomy, B Tiepuose, ¢ yBEJIMUCHHEM Be-
JUUYUHBL 3apsiia siipa atoma (T. €. HOMepa XM-
MHUYECKOro 3JieMeHTAa B Tabiuliie), MeTainue-
CKMe cBolcTBa 0caadbasiiores, Cea0BaTe/1bHO,
YMEHBLIACTCS CHJIA CBSI3M ATOMOB, a HCMETAI-
JIMUECKMe CBOMCTBA, HAODOPOT — YCUIIMBAIOTCSI.
B rpyrnnax rnaBHOi noArpyrinei, ¢ ypeJiMueHuem
3apsiia aToMa, MCTAJIMICCKHE CBOMCTBA YCHITU-
BAIOTCSl, a HEMETAJIMYECKHEe — ocnabisioTcs,
T. K. YACJO 3JIEKTPOHOB HA BHELIHEM YPOBHE
OCTAETCsl MOCTOSIHHBIM, 4 KOJIMUECTBO 3JHEpre-
THYECKUX YPOBHEH YBCJIMYNBACTCH M3-32 YBEJIU-
YeHUsl HoMepa rnepuosa.

I'eonoru, nonyyusB wuuHpoOpMaLMIO O COCTA-
BC, COCTOSIHMM, (hopme, B3aUMOIACUCTBUM 3Jie-
MCHTAPHBIX YACTULl, ATOMOB, UOHOB, MOJIEKYJ
W JIp. MUKPOYACTHULL, CMOIJIM [MOHATHL YCJIOBHSE
MPOMCXOXICHWSI, CBOWCTBA, XapaKTCPHCTU-
KW KPUCTA/UIOB, MUHEPAJIIOB, TOPHBIX T[OPOI,
KMIKOCTEH, ra3oB, reoJIOTMUECKUX TeJl, TUIMT,
KOHTUHEHTORB, reocdep U MHOTO JPYyroro.

Ha ocHoBe 5TuX 3HaHMi paspaborarbl (-
(heKTUBHBIE METOABI M TEXHOJIOTUU TIPOrHO3M-
pOBaHMsI, TIOMCKA M Pa3BEJIKM MECTOPOXKIEHMUIA
HOJESHBbIX  WCKOTiaCMbIX, A00LIYH M repepa
OOTKM ChIpbsi, MPEABUACHUSI OMACHBIX M€OJI0r1-
YECKMX TPOIEeCCOB M T.11.

Cxema npeobpasoaHusa 3Heprum Ha TIC

Tennosas
3Heprus

SHeprua
Tonnmea

TYPBMHA

MexaHuueckan
Heprua

dnexTpueckan
3Heprua

Cxema npeobpaszosaHus 3Heprum Ha ASC

Tennonas
3Heprua

IHeprua
Anpa |mparsuem-or |

MexaHuuecran
aHeprua

AnexTpuuecKan
3Heprus
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[TPOLECCHI BJIUSAHUWA

JEACTBUE FEO®U3NYECKIX NMOJEN

[‘ecopmanyeckumMm nossiMM Ha3bIBAIOTCS BHY-
TPU3EMHBIC M BHE3EMHbIE [POCTPAHCTBA HA
KOTOPBLIX TMPOUCXOAUT B3aUMOACHCTBUEC BOJIH,
YACTULL U TEJI, MOJL BIAUSIHMUCM MJIW TPH MCIOJb-
30BaHUM SHEPrum 3eMiin.

McXonHbIM  MCTOUHUKOM 3HEPrUM, JiexXa-
ILIMM B OCHOBE JIeHCTBMSI BCEX reo(hU3nuecKux
MOJICI, SBJSICTCS MPEANONOXKUTE/IbHO IHEPrus
«bonploro B3pbiBa», KOTOpasi BIIOCJACACTBUM
pacnpocTpaHsjiach, MHOTOKpaTHO r1peobpaso-
BBIBAJIACL M TIPOJIOJIKAET BUIAOM3MEHSATBLCS BO
Beenennoit, B T. u. B CoJIHEUHON CUCTEME M Ha
3emie.

B nHacrosiiiee Bpemsi B3aMMOJICHCTBUE BOJIH,
YacTHIL M TeJ, B paMKax reous3myueckux roJiei,
MOXKET TMPOUCXOAUTE CAMOITPOU3BOJILHO WK 10
MHULIMATUBE yejioBeka. Pe3yabTarhl 3TOro B3au-
MOJICHCTBMS 4acTO OBIBAIOT OUEBM/IHBLI, HANPH-
Mep, OTKJIOHEHHME CTpeJIKM KoMriaca WiW Jieu-
CTBME MarHuTa Ha METAJJIMYECKHUE MPEAMETDI,
HO CaM MPOLIECC B3aUMOACHCTBUSA YACTHUIL HEBU -
JIUM JUIS 11434 YeJloBeKa

ConHeumsii ‘ KapoTrosonHosoe
setep IV Vv wanyveHue
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BBECTHLIE KOCMOTEOSMBMYECKME BAK

OCHOBHBIMHM
MEHTaAMU reo(pU3nIEeCKUX Mmoneil BasiioTes 25e-
MeHTapHbIE (HAMMEHBIIKWE) YACTHLILI M BOJIHBL.

MoToHBEI 00CCIEUNBAIOT B3aMMOJICHCTBUEC B

B3aUMOJIEHCTBYIOIIMMU  DJiE-

JIEKTPOMArHUTHBIX TIOJIAX, B TPABUTALIMOHHbBIX
— I'PABUTOHDLI, B PaAMaIMOHHBIX — JIIOOHLI, 00-
30HbI U T.I1.

Bcero Gosiee Tpexcor nSITUACCIATH SJEMEH-
TAPHBLIX YACTUIL M BOJIH oDOecrneumnBalorT cylle-
CTBOBAHME M BIAMUSIHHUE TCO(U3UUCCKUX MOJICH
Ha reoJormyeckmne Tmpoueccsl npeodpasylouime
3eMHYIO KOpY.

CocTosiHue, XapakTepUCTUKM M CBOMCTBA
reo(U3NUCCKUX MOJICH 3aBUCAT OT CBOMCTB B3a-
UMOJICMCTBYIOILIMX YACTHLL, KOTOPbIC MMPAMO WK
KOCBEHHO BIMSIIOT Ha PE3yJbTaTbl IeOJOrnue-
CKHX TPOLECCOB.

[TpumepaMu KOCBEHHOTO BJIMSIHWSI IpaBUTa-
LIMOHHOTO TOJISI 3EMJIM HA PE3YJIbTAaThl Te0O-
[MYECKHUX TPOLECCOB, SIBJISIIOTCS MEPEMELIEHHsI
MarMbl MpU MarMaTuiMe, KpyropopoTt BOJbI B
nutocdepe, runpochepe u armocepe, BbIBET-
pUBaHWE WU T. I1.

[Tpumepamu nipsiMoro BiausiHUs reousmue-
CKMX PE3YJIbTATOB TICOJOTMYECKUX TPOLECCOB
MO/ BO3JEUCTBUEM MATHUTHOTO T10JIS1 SIBJISIETCS
OPUEHTUPOBAHUE KPUCTAIUIOB B T'OPHBIX MOPO-
Jlax B TpOLECCe MarMaruama, 1oj BO3AeHCTBU-
€M IPaBUTALLMOHHOTO M0Jisi — 00Babl TOPHBIX
MOpoil, OMOJI3HU, KaApCThl U T. 1.

NEVCTBUE KOCMWYECKUX OBBEKTOB

K kocMuueckum 00BEKTaM OTHOCST rajlakTu-
KW, 3B€3/Ibl, MJIAHETLI U UX CIIYTHUKU, aCTEPOUIbI,
METEOPUTBI M MHOXKECTBO JIPYIMX TeJl U YacTHIL
CostHLE M3-3a CBOCH OrpOMHOI Macchl, COCTaB-
Jstioteit okosto 99% maccenl Beex ten CosiHeuHO#
CUCTEMBI, OKA3LIBACT NPIMOC M KOCBCHHOC BIMSI-
HUE HA PA3BUTHE M PE3YJILTATHI BCEX TEOJOrnue-
CKHX TPOLIECCOB.



[IpMMEpPOM TAKOTO BIIMSIHUSI MOXKET CIYXHTb
neopmanmsi 3eMHOM Kopbl, BbizbiBacmas Cosi-
HEYHOM TpaBUTALMEii W BPAlLEHUEM BOKPYr
Connua. CKOpocTh BpalleHusi 3eMJIu TpeaebHO
peicoka (107208 km/uac) u Conuue, yaepxupas
3eMJIIO C TTIOMOLLUBLIO CHJIbI TIPUTSKEHUSI HA CBOCH
opbuTte BpalleHusi, criocobersyer aedopmMupoBa-
Huio arMocepsl, ruapocepsl U TBEPAbIX 006010~
yeK 3eMIIn.

Kpome Toro, moTtok COJHEYHOro BETpa, 4acTo
WU3MEHSIIOIINI  CBOI0 MHTEHCUBHOCTL, OKa3biBa-
er GOoNbLIOE BIMSHUEC HA JIESITEJIBHOCTL 3€MHBIX
pPACTeHMH M JKMBBIX OPraHM3MOB (B T. Y. JIIOACH),
YCKOPSIET WM 3aMEUISIET MX Pa3BUTHE, BILIOTH 0
JIETAJILHOTO MCXO0/1a.

CBoii BKJI1a B NPUJIMBHBIE M Ae(hOpPMallMOHHbIE
npoiiecchl 3eMiM BHOCHT Takxke W JlyHa.

[TepBUYHBIM MCTOYHMKOM HEPIMM, ¢ KOTOPOW
KOCMUYECKHE 0OBEKTDHI BO3IEHCTBYIOT HA 3eMHbBIC
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NPOLIECCHI, SBISICTCS IHEPrUst «BoNbIIOro B3pbiBa»
(ocHOBHas coBpeMeHHasi Teopusi). B pesynbrate
UMIYJIBCA SHEPTHUM, TTOJYYEHHOrO npu «bosbiiom
B3pbIBE», BPAIIAIOTCS raJIAKTUKKM, BOBJIEKAs B CBOEC
JIBMDKEHHME 3BE3/Ibl, @ T¢ B CBOIO OYe€pe/b 3acCTaB-
JISIIOT BPALLIATLCA BOKPYT ceOA IMJaHEThl U MHOXE-
CTBO JIpYTuX, Gosiee MeIKUX KOCMUUECKUX Tell.

Cuia Bo3aeicTBUSI KOCMUUYECKUX OOBLEKTOB Ha
36MHBIC 3aBUCUT OT PACCTOSHMS, YIVIOB OCEi Bpa-
HICHUS M JIPYTUX MapaMeTpoB. YUuTbhiBasi rpeod-
Jaganue BO BceeneHHO#M BpalliaTe/ibHbIX BMJIOB
JIBUKCHMSI, 9TH [apaMeTpbl U3MEHSIIOTCSI BO Bpe-
MCHM, KaK MpaBuwiIO HUKIWYHO, CJIEIOBATEILHO,
MX BO3ICHCTBME HA 3€MHBIC TPOLIECCHl MMEET I1e-
pUOIMYECKMIT XapakTep. 3HaHMS 3aKOHOMEPHO-
CTEi MOBTOPEHMS PANTMUHBIX LIMKIIOB, MO3BOJISIOT
[IPOrHO3MPOBATL PA3BUTHE TEX WM MHBIX Ieoso-
IMYCCKUX TPOLIECCOB.

-\

BE30TTACHOE M3NYYEHWE

Yactora

2450 Mlu

AnuHa sonHsx
0,01 mm
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MAIMATHU3M

DHIAOTCHHBIE M IK30ICHHBIE TEOJIOrMUYECKue
MPOLECCHI, MCMOJNbL3YIOLINE, COOTBETCTBEHHO
aHepruio 3emsuim M CosiHLA, KapAuHaJbHBIM
obpazom rnipeobpasyior 3emHylo kopy. HHO-
rga 5T npeodpa3oBaHUsl 3aMETHbI, HO ualle
MPOUCXOAAT KpailHe MemieHHO (4.7 mapa sier)
M CKPLITHO. HernpuMeTHOCTh IeoornyeckKux
rnpeodpa3zoBaHuid 00BSICHSIETCS TEM, YTO 4YacTO
OHU TPOUCXOISAT HAa MUKPOYPOBHE, B MpoLecce
SIICPHBIX peakiMii U XUMuUeckux npeodpaso-
BaHuit. Ho nipu 2TOM, B pesyiabrare pasiuu-
HBIX XMMHYECKMX peakinid u3 118 xumnueckmx
EMEHTOB  Tepuoanueckoil  tabaummsr 1. KA.
MenzeneeBa, B Xoae TeOJOTMUCCKUX [POLIeC-
coB (POPMUPYIOTCS MUJUIMOHBI OPraHUYECKUX U
HEOPraHMYEeCKHUX BELLUECTB, U3 KOTOPLIX COCTOST
BCE KOCMMYECKHE M 3E€MHbIE TeJa, JKMIKOCTH,
rasbl, paCTCHHUS, XUBOTHBIC U T.TI.

JpyrumMu cjaoBamMu, NMEpBUUHBIE TeOJIOrHue-
CKHe Tpeobpa3oBaHMs YACTO HAYUHAIOTCS € U3-
MEHCHMSI COCTaABa M CTPOCHUSI MUKPOYACTHUIL U
MPOUCXOJST MO BAUSIHUEM (PU3MUCCKUX TT0JIeH
U KOCMMUECKHMX OOBEKTOB. ITO HeoDXOIMMO
YUUTBIBATL MPU U3YUYEHUU T€OJOrMUECKUX MMPo-
11ECCOB.

Marmatusam  — npouecc obpazoBaHusi M
riepeMeIeHUsI MarMbl B Hejipax 3emuin. Marma
— pacruiaB BELIECTB MAHTUM U 3€MHOI KOPbI.

[1aBHOM ABMXKYILEH CUIONH MarMaTusMma siB-
JSETCSl DHEPrus SJACPHLIX peakuuii B MaHTHUHM
i 3eMHON KOpe, BO3HMKAIOUIMX M3-3a rpa-
BUTALIMOHHOIO YIUIOTHEHMSI BELIECTBa, CaMoO-
MPOU3BOJILHOIO PAJMOAKTUBHOIO pacriajia ro-
PO MM TPpaBUTALIMOHHBIX AedopMauuii 3eman
BbI3bIBAEMBIX NMPpUTSLDKeHHEM JIyHbBI, BpalllcHUEM
BOKpYr cobctBeHHoi ocu, Bokpyr CojHua
LIEHTPa TIaKTUKH.

OCHOBHBIMM ~ TApaMeTpaMM, XapakTepusy-
IOLUIMMKM MarMaTu3M Ha BCEM TPOTSIKEHUHU €ro
pasBUTHUS SIBJISIIOTCS TeMIlepatypa W AaBJICHUE
MarMmbl, HaJMYME B HEH KMAKOCTCH M ra3oB
(chmonnoB) U UX TeMmnepatypHblid pexum. Ot
9TUX M JIPYTUX XapaKTepUCTUK MarMaruima 3a-
BUCHUT CKOPOCTh €0 NMPOTEKAHUS U PE3YJILTATHI.

[TepemenicHne Marmbl M3 HUXKEICKALIMX B
BbILLEJIEKAIIME CIIOM 3eMyiM (BIUIOTH 10 BbIXO-
Jla Ha TMOBEPXHOCTb) MPOMCXOAWT B pe3ysibTa-
T€ IJIOTHOCTHOTO PAcCIOeHMs, KOIjla pacruian
MarMbl, OOOTalLEHHbII pacriaBJleHHbBIMKU CO-
NYTCTBYIOILMMHU TOPOAAMHM, XKUAKOCTSIMHU M ra-
3aMM, CTAHOBUTCS JIEIYe BMELLAIOILMX €€ MOPO/IL.
B 3aBucuMoCTH OT COCTaBa pacrulaBJ€HHbBIX Be-
ILIECTB BBLIACJASIIOT TPAHUTHYIO U 0a3aabTOBYIO

®O0PMbl UHTPY3UBHbIX TEJ1 U BYNIKAHUHECKX OBbEKTOB I

TTnato-bazanbrbl

TpeluuHHbIE
M3IBepKeHUs
6a3anbTOB

Baromur

Marmatuuecrkas
kamepa (ou4ar)



marmbl. I'paHuTHass npuypoyeHa K KOHTUHEH-
TAJILHOMY Marmatusmy, OasaibroBasi - K OKea-
HUYECKOMY.

Temneparypa 3eMHOMH KOpPbl YMEHbLIAETCSI
Mo Mepe NpUOJMXKEHUS K 3eMHOM TOBEPXHO-
CTH, TIOITOMY Marma, rnoJHMMasCh, rocTeneHHo
octbiBaeT. Eciy npouecc Kpucrauinsauvm mMar-
Mbl TIDOMCXOIMT 10 BBIXOJA Ha [MOBEPXHOCTD,
TOrjla MarMaTu3M HasbIBalOT MHTPY3UBHBLIH,
MpY  BBIXOJE MarMbl Ha MOBEPXHOCTH 3eMJIM -
a(hy3UBHBIA WK BYTKAHUYECKH.

ClieacTBAsl MarMatusMa Uisl TUIaHeTbl 3eM-
Jist orpoMHbl. Tlpexiie Bcero, B pesyjbrare mar-
MaTu3mMa cos3jaBajach W IPOAOJIKAET YBEJIU-
UMBATLCH 3eMHasl Kopa, SIBISIOLIAscs MECTOM
XKU3HU uyesoBeka. Kpome TOro, B Mecte BbHIXO-
Ja Ha TIOBEPXHOCTh 3eMJIM MarmMa pasJBHUraeT
3eMHYIO0 KOPY, CIOCOOCTBYS pa3/ieJIEHUIO €€ Ha
oTaeabHbIE OJ0KK (JIUTOC(EPHbIE TUTUTHI).

B npouecce stux npeobpas’oBaHUi, BO3HH-
KalT pasinyHbIe KPUCTaJibi, MUHEPAJIbl, TOP-
HblE MOPOAbLI M reosiornyeckue teina. MHorue
M3 9TUX HOBOOOPA30BAHWM MCIIONB3YIOTCSI Kak
MoJie3Hble MCKOIaeMble B YMCTOM WJIM mepepa-
boranHOM (oDOTrallleHHOM) BUJE B pasjiMUHBIX
OTpAacJIsiX HAPOJHOTO XO3sIMCTBA.

CoBpeMEHHbIE TCHACHIIMKM MarMaruima CBo-
JSTCSE K CITOKOMHOMY Pa3sBUTHUIO TEKTOHO-Mar-
MaTHUYECKMX TIPOLIECCOB TPH CHUXKEHUH UX
o0uIeit SHEProeMKOCTH M AKTUBHOCTH, 00YCJIOB-
JIEHHOW CHMXXEHUEM WHTEHCUBHOCTH TEILIOBO-
ro noroka 3emnu. Ho B ciiyuae BO3HMKHOBE-
HUSI KAKUX-JIMOO BHELLIHUX PE3KUX BO3ACHCTBHUIA
(smepHble BOMHBI, CTOJIKHOBEHUSI C KPYITHbIMH
KOCMUYECKUMU TEJIAMU M T.I1.), CTEIEHDb MPOsIB-
JICHUSI MarMaTu3Ma MOXKET PE3KO M3MEHSITLCS.
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XapakTepucTukn Marmbl

C TOYKK 3peHUs XMMUYECKOT0 COCTaBa, MarmMa npeacTas-
NSIET CNOXHYIO MHOTOKOMMOHEHTHYIO cucTemy, 06paso-
BaHHYIO B OCHOBHOM KpemHesemom Si0, v BeliecTBamy,
XUMUYECKW SKBUBANEHTHbIMK cunukatam Al, Na, K, Ca.
Mpeo6nagatoLum KOMNOHEHTOM Marmel ABNAGTCS KpPem-
Heaem. CoCTaB marm 3aBucuT OT COCTaBa Marepuana,

34 CYET NNaBNeHU KOTOPOro OHW 06Pa3YHTCA.

Ha Gonblumx rny6uHax B marmax B pacTBOpeHHOM Co-
CTOAHUW NPUCYTCTBYIOT NETY4ME KOMNOHEHTLI — Napbl
80AbI  ra3os (H,S, H,, CO,, HCI, u ap.). B ycnoswax sbi-
COKMX AABNEHMIA UX COAEPKAHNE MOXKET AocThrats 12%.
OHu ABNAIOTCA XMMWYECKI 04eHb aKTUBHBIMMW, NOABKX-
HbIMU BELLIECTBAMM W YIEPKUBALOTCA B Marme Gnaronaps
BbICOKOMY BHELUHEMY [AaBNeHuIO.

[pn MeaneHHOM JBWKEHUN MarMbl, ee Kpuctannuaauus
HaYMHaeTCA B NpoLecce NoALEMA, U TOrAa OHa npespa-
LaeTcs B TPexhasHylo CUCTEMY: radbl, Pacnnas u nnaga-
I0LME B HEM KPUCTanNNb! MuHepanos. [anbHeilee oxna-
KABHWUE Marmbl NPUBOAUT K NEPEXofy BCEro pacnnasa

B TBEpAYI0 (hagy u K 06pa3oBaHuio MarMaTH4eckon
nopogsL. [pu 3T0M NeTy4ue KOMNOHeHTLI OTABNSIOTCS,

1 OCHOBHAA UX YacTb YAAnNgeTca no TPeLMHaM, OKpyKa-
IOLLUM MarmMaTUYeckylo Kamepy, Uiu HenocpeacTBeHHo
B arMoccepy B Cny4ae U3NUAHUA Marmbl Ha NOBEpX-
HOCTb. B 3aTBEp/ieBLLei NOPOAe COXPAHARTCA NULLb He-
3Ha4NTeNbHAA YacTb ra3oBoi hassl B BU/E MeNbYaniinx
BKMIOYEHWIA B MUHEPANbHbIX 38PHAX.

Takum 06pa3om, COCTaB UCXOAHOH Marmel onpeaenset
COCTaB rNasHbix, NOPOA0OOPAYIOLINX MUHEPanoB cchop-
MWPOBABLLUBICA NOPOABI.

Temnepatypa UHTPY3NBHbIX MarMaTyeckux pacnnasos
uamensetcs B npegenax 700-1100 °C, a acbcpyaue-

HbIX — 900-1100 °C, nHorpa pocturas 1350 °C, 3a cyer
B3aMMOJAENCTBUA C aTMOCEPHBIM KUCTOPOAOM.
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ToSouHeti NoBOBEIA BYMKAH
N

BYJIKAHWU3M

Buabl ByNnKkaHos

= llluToBMAHBIE BYNKaHbI 06Pa3yi0TCs B peaynsrare
MHOrOKpaTHbIX BbIGPOCOB XWAKOM Naebl. Ita hopma
XapaKTepHa Ans BYNKaHOB, U3BepraloLnx 6a3ansLToBy
NaBy HU3KOWN BASKOCTW: OHA BbITEKAET KaK W3 LieH-
TPanLHOro Kpatepa, Tak U U3 CKNOHOB BYNKaHa. Jl1aea
PaBHOMEPHO PAacTeKAeTCA Ha MHOTMEe KMNOMETPbI.
Kak, Hanpumep, Ha Bynkaxe Mayna-Jloa Ha [aBailcKnx
OCTpOBAX, /e OHa CTEKAET NPAMO B OKeaH.

« LLinakoBbIe KOHYCbI BLIGPACHLIBAIOT U3 CBOEIO Xepna
TONKO TaKMe HEeNNOTHbIE BELLECTBA, KaK KAMHM 1 ne-
NeN; camble KPyNHbIe 06NOMKN CKannWBailoTCa Cno-
MM BOKPYT KpaTepa. M13-3a 3T0r0 BYJIKaH € KaxabiM
U3BEPIKEHUEM CTAHOBUTCA BCE BbILLE. JIBrkue YacTubl
OTNETAIOT Ha 6onee AanbHee PaccTOAHME, YTO Aenaet
CKNOHb! NONOTUMM.

= CTpaToBYyNKaHbl, UNN «CNONCTLIE BYIKAHbI», NePUOaK-
YecKW U3BepraioT Nasy W NUPOKNACTHYECKOE BEeLle-
CTBO — CMECb rOPSYEro raaa, nenna v packanéHHbIx
KamHei. [103ToMy OTNOXEHUS Ha WX KOHYCE YepefyoT-
cs. Ha cknoHax cTpatoBynkaHoB 06pasyioTcs pe6pu-
CTbIe KOPUAOPbI U3 3aCThIBLURIA NaBbl, KOTOPbIE CNYKAT
BYNKaHy onopou.

» KynonbHble ByNKaHb! 06pa3yioTcs, KOraa rpaHuTHas,
BA3KaA Marma B3[bIMAeTCA Hajl Kpaamu kpatepa Bynka-
Ha W NULLb HEBONBLIOE KONUECTBO NPOCAYUBALTCSH Ha-
py>Ky, CTeKas no cknoHam, Marma 3akynopusaet Xeprno
BYNKaHa, N0A006HO NPobKe, KOTOPYK HAKONUBLLIMECS
NOA KYNONOM rassl 6yKBansHoO BbILLMOAOT U3 xepna.

= CNoXHbIE BYNKAHbI: CMELLUEHHbIE U COCTABHbIE.

KoHTyper npexHero KoHyca

Bpexuuu 06pywenws - Hoseili kowyc 8 kansaepe

Tygpel v nennst

Dpeshan kansaepa

IKCTPYIMBHETIA Ky NON

Bynkanuam - pasHOBHUAHOCTL MarmMaTuima
NP1 KOTOPOM MPOAYKThI MarMaTu3Ma BBIXOIST
Ha 3€MHYI0 MOBEpXHOCTb (3hy3uBHBII Mar-
MaTu3M). ByjikaHusm BO3HMKAeT U IPOTEKaeT
B pesyJjibTaTe TeX Xe NMpoLeccoB, YTO M Marma-
TU3M.

KonnyecTBo BynKaHMYECKUX MPOLIECCOB CO-
cTaBpasiioT He 6osnee 10 % oT MarMaTuueCKMX,
HECMOTPSI HA 9TO UX 3HAIOT BCe. DTO OOBICHSI -
eTCSl UX HATJISIHOCTBIO (MTOBEPXHOCTHL 3eMIIN) U
apdexTHOCTEIO. HO 1O CyliecTBy BYJIKaHU3M
- TOT XK€ MarmMaTusM, OTJIMYMTEJILHOW YepTOii
KOTOPOI'O SIBJISIETCS HAJMYUE B MarMe 3Hauu-
TEJIbHO OOJIBLIET0 KOJIMYECTBA COMYTCTBYIOLIUX
ra3oB, CrnocoOCTBYIOIIMX ObICTPOMY (MHOTIA
B3PLIBHOMY) BBIXOJly MAarMaTu4eckoro pacrujiaBa
(J1aBbl) W COMYTCTBYIOILIMX MPOAYKTOB Ha 3eM-
HYIO MOBEPXHOCTb.

ByikaHu3zM umeer 5HJIONeHHOE IPOUCXO-
JKIACHUE, HO MPOUCXOAUT Ha 3EeMHON TMOBEpX-
HOCTH B 3K30r¢HHBIX ycnoBusix. Bpixomst Ha
MOBEPXHOCTL 3eMJIM WM JHO OKeaHa, Marma-
TUYECKMI pacruiaB (j1aBa) yBeJIMUYUBAET 0ObEM
3eMHOM KoOpbl, 00pa3yst XxapakTepHble Kyrosa,
BbICOTA KOTOPBIX AOCTUTAeT HECKOJBKMX KUJIO-
MeTpoB. Yalle BCero 3To MpouMcxoaudTt B obja-
CTH CPEAMHHBIX OKEAHMYECKHUX XpeOTOB M 30HaX
CYONYKLIMU, PACIIOJIOKEHHbBIX BA0Jb MATEPUKOB
(cM. «iBMXKEHHE JTUTOC(HEPHBIX TUIUT»). XHUMMU-
YECKMII COCTaB M TeMmIieparypa MarMmbl orpejae-
JISIIOT XapakTep MU3BEPIXKEeHMSI, Ka4eCTBO U KOJIN-
YeCTBO BBIHECEHHOIO Marepualia.

Bynkanusm npeoGpa3syeT 3eMHYI0 KOpy, OCy-
LIECTBIISIS OOMEH BEILECTB MEXKILY TBEPAbIMU 000-
JOYKAMKM 3eMJIM SIIPOM M MaHTUCH, OTpaxaer
IBOJIIOLMIO 3eMJIM, TIPOMCXOIMBIIYIO B TEUCHME
BCEH ee reosiormueckoil uctopuu. Takxke OH sIB-
JISIETCSl MHAMKATOPOM CYLUECTBYIOLIMX Ha 3eM-
Jie TEOAMHAMMYECKHUX OOCTAHOBOK paCTSDKCHMs
(MAHTHITHBINA BYJIKAHU3M) M CcKaTus (KOpPOBBIA M
MAHTUHO-KOPOBbBII), OTpa)KaeT HaJIWM4YMEe 1MK-
JIMYHOCTH Ha (pOoHEe 0OI1Iero HeodpaTUMOro pas-
BUTHUS 3eMJIU.

[TponyKThl M3BEPXKEHMSI BYJIKAHOB MOIYT ObITh
TBEPABIMH, JKMAKMMH, ra3000pa3HbIMU M PACIIPO-
CTPAHSATLCS HA JIECITKM M COTHM KHUIIOMETPOB,
MPEeACTaBssS CEePLE3HYI0 OMACHOCTHL ISl JIBUra-
Tenei camMosieToB (BYJIKAHHYECKUI Meren), 310-
pOBbsi M XKM3HM Jiofei. [lo3uTuBHBIM pesyibra-
TOM B3aMMOIEHCTBMS JIaBbl M JAPYIMX MPOAYKTOB



TUNbI BYNKAHUYECKUX U3BEP)EHUIA I

$ Kanan (xepno)
3acTbiBlLan nasa i“ll

[aBaiickuin, Knakan nasa 06pa3yer HU3KWA W LWPOKNiA
(LMTOBOM) BYNKAH

PacnnaenexHan nasa

T

A

Crpombonuanckmit (o1 Ctpombonn). Bapbiebl BbICOKO BbiGpa-
CbIBAIOT CBETNOE 06NAKO C MENKUMU «GomBamMu» 1 LWnakom

X ( Yephan Ty4a nenna

[TnuHnanckuit (onucan ans Beayeus ManHni Mnagwui).
Mbinb, nenen u rassi 06pasyloT Haj KpaTepom rpuboBMAHYIO
TY4Y OrPOMHOI BbICOTHI

06enuck BA3KOM
NaBbl

O6nako rasos W nenna

A

Bynkauckuit (0T BynbkaHo). BapbiBbl BLICOKO BbIGPACKIBAIOT
HEpHOEe 06NaK0 NbINK 1 NeNNa C KPYNHbIMK «Gombamu»

»

Menen v «6ombbl»

[EOJIOTUYECKHUE
ITPOLIECChI

ByJIKaHM3Ma ¢ armocepoit, ruapochepoit u 6uo-
cepoit gaBisieTCs LIMPOKMI CIIEKTP 00pa3syio-
LIMXCS TTOSIE3HBIX UCKOMAEMBIX.

OO0u1ast TeHACHLMSI CHYOKEHUsI IJIYOMHHOM aK-
TUBHOCTH 3EMJIM MPOCICKUBACTCS TAKXKE W B JICs1-
TEJILHOCTH BYJIKAHOB. Korma akTMBHOCTh ByJKaHa
aMbo mpekpaiaeTcsl HaBceraa, JUbo OH «IpeM-
JleT» B TEYeHHEe ThICHY JIET, HA CaMOM BYJIKaHE
H Cro OK]’J€CTHOCT5[X MpoOaoJIKaT ﬂCﬂCTBOBElTb
OoCcTaTO4YHbIE (MOCTBYJIKAHWYECKUE) TPOLIECChl U
SIBJICHMSI, CBSI3aHHBLIE C OCTHIBAHWEM Marmaruye-
CKOro ouara — reizepbl, ruipoTepmbl, (hyMapoJibl.
[To/106HbIE SIBJACHMS LLUMPOKO Pa3BUTHI BO BCEM
mupe, Biaovas Kamuarky, Kpeiv, Kaskas,

«[anaiwas» Ty4a

Meneickuit (o1 MoHTaHb-MNene Ha MapTuiuke). Benepg 3a
FYCTON NABON NON3ET «NanaLian Tyya» U3 razoe u nenna
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JNABUXEHUE
JIMTOCO®EPHbIX
MJINT

JlurochepHLIMU TIPUHSATO HA3LIBATL IUIATHI,
obbenuHsolIMe B cebe yacTh 3eMHOH KOpbl M
BEPXHIOK YacTh MaHTHK. Ha nosepxHocTH rra-
HETBHl TPaHHUIIbl TUTAT TPOXOJSIT KakK Mo Mare-
PUKOBOI, TAK M MO OKEAHWUYCCKOM uactu 3em-
HOI Kopbl. OkeaHHueckas Kopa OTHOCUTEIbLHO

Oevxerna j
3eMHOI KOophI
¥ \
[ MeaneHHse ) —'—l Burctpure )
-= l BeprukansHsie ) — I 3emnerpaceHua ]
— ‘ lNopuaoHTanbHbIe ] = l Bynkaxuam )

[opu3oHTanbLHasA CKOPOCTb ABVXKEHUA NNUT Konetnercs
B uameHsercs ot 1 4o 18 cm B rof. Takxe, npoucxoast
BEPTUKANLHbIE KONeGaHUs NANT CO CKOPOCTbIO 1-2 ¢M

B r0/l, B rOpHbIX paitoHax uHoraa ao 20 cm. CKonbXxeHue
(onyckaHns — noAHATUA), @ TeM 60nee CTONKHOBEHWA,
COMpOBOXAAIOTCA 3EMNETPACEHUAMU U BO3HUKHOBEHUEM
PaspyLLINTENbHLIX OKEAHW4ECKUX BOMH (LyHamu). Mpu
OMycKaHwuw NAKUTbl Ha rny6uny 100-200 km paBneque

1 TemMneparypa noebIWAIOTCA BCNEACTBUE Yero npoucxo- |

[NT BoiieneHne (Ioua08 — NeperpeThix MUHepanbHbix
pacTBopoB. ONIONAbI, NEPeMeLLanch K 3eMHO NOBepX-
HOCTM NNABAT BMELLAIOLINE NOPO/Ib! 1 BLIHOCAT Marmy
Ha NOBEPXHOCTbL B BUAE BYNKAHOB. [OPU3OHTANbHbIE

1 BEPTUKASbHbIE NEPEMELLIBHIA NNKT NPUBOAAT K CMA-
TWIO NOPOA U 06Pa30BAHMIO CKNAZ0K U HaJBUTOB.

moustonast (menee 200 MMJUIMOHOB JIET), KOHTH-
HeHTalbHast Oosice apeBHsisi. B coBpemeHHyIO
3MOXY 3eMHasi Kopa pasje/icHa Ha psll MEJKMX
M 8 KpPyMHHbIX JMTOC(EPHDBIX TJIMT, 3aHUMAalO-
wmx dosiee 90 % noBepxHOCTH 3eMHOM KOPbI.
HaspaHusi miuT NOAYEPKUBAIOT MX MECTOHA-
XOxJieHue: ABCTpajuicKas, AHTapKTHYECKasl,
Adpukanckas, Espasuiickasi, MunocraHckas,
CeBepo-AmepukaHckasi, TuxookeaHckass u
IOxHO-AMepuKaHCKasl.

JlurocepHbie MIKWTLI MEUIEHHO, HO NOCTO-
SIHHO TIePEeMELIAIOTCsl OTHOCUTEJILHO JIPYT ApY-
ra. [lepemelueHue NPOUCXOAUT B pe3ylbTare
JICMCTBHUSI MHOTMX (hakTOpOB, HArpuMep Mar-
MaTH3M, B TPOLIECCE KOTOPOro MarMaTuieckue
pacruiaBbl BHEAPSIIOTCSE B 3eMHYIO KOpPY, KpH-
CTA/UTM3YIOTCS — paspbiBasi, pas3aBurasi M Hapa-
LMBas ec.

MHOTOKpaTHbIH M3JIMB J1aB C TOCACAYIOIIMM
UX OCTLIBAHUEM TTPOMCXOAMUT Yalle Beero B pud-
TOBBIX 30HAX CPeJIMHHO-OKEaHNUEeCKOro xpebra.
Taxum oOpaszoM MNPOMCXOANT pasiABUIAHUE M
HapalMBaHME JTUTOCHEPHBIX TUIUT (CTIPEIUHT),
KOTOPBIE, VIAJISISICH OT XpeOTa B MPOTHUBONOJIOXK -
HBIE CTOPOHBI, MOCTENEHHO MOrPYKAITCS BHU3.
[Torpyxenue (cyoaykiimsi) nNpoOUCXoauT B acTe-
Hocoepy (670 kM) — XKWIKYIO NPOCIONKY MaH-
Tun. [lpu stom OGosee TsKenasi okeaHUUyeckas
MUINTA YXOMUT MOJl KOHTMHEHTAILHYIO C pa3jiny-
HBIMM YIJIaMH HAKJIOHA, 3a cueT OoJibilieii Mac-
cbl, gocrturas uHoraa miyounbl 2900 km. Ilpwu
PaBEHCTBE MACC IUIMT MPOUCXOAHUT UX CTOJIKHO-
BeHUE (KOJUIM3MSI).

HecMmoTpsi Ha MEMJICHHBIE CKOPOCTH JIBH-
KeHud, auTocepHbie TWIMTBI MOTYT repeme-
LIATbCsl HA COTHM KWJIOMETPOB, BbI3biBasl yIpy-
rue aehopMalMu, paspbiBbl TOPHBLIX MOPOH U
3eMJIeTPsiCEHMs. YTIpyrue W rjactuyeckue Je-
hopMaLMK TIPOUCXOAIT B pe3yJbTare JACHCTBUSI

Nurocpepa
MpaHmua naur




[IOTNEPEYHbBIX M NMPOAOJbHBIX CHJI CKATUS M pac-
TSOKEH WS, MPUBOISIT K 00pa3soBaHMIO pasiutHbIX
chopM 3aneraHusi rOpHbIX 1nopoa. OCHOBHBIMY
TUIMAMW  CKJIQQUATBLIX HapYLIEHUH SBJSIIOTCS
CUHKJIMHAJIN U AHTUKIMHAJIM, a Pa3spbiBHbIX —
cbpoc, B30pOC, CABUT M HAABUT (ITOKPOB).

[Tpy NOrpyXeHuM HUXHSSI, KakK [1paBuiio,
okeaHUveckKas, raura usrudaercsi, B Heid BO3-
HUKAIOT HarnpspkeHust (B pesysibrare MpoucXo-
JUAT 3eMJICTPSICEHME, TOCHIE KOTOPOIo HalpsixKe-
HUSI CHUXKAIOTCS ).

[lpu onyckanuu 1wmuT HA mydouny 100 u
boJsiee KUJIOMETPOB [MOBLILLAIOTCS JAABIAEHUE U
TeMnepartypa nopoi. B pesynbrare yBeJuucHMs
TEMIEPaTypbl TOpOAa BblLIEJSICT MEperperbie
MUHEPaJIbHBIC pacTBOPLI ((haouabl), KOTOpbie
BLI3bIBAIOT ILJIABJICHUE FOPHLIX MOPOJA, 00pa3o-
BAHUE MAarMaTUUYCCKUX OYArOB M MU3BEPXKEHUE
BYJIKAHOB.

B pesynbrare ABMXKEHUS JTUTOCHEPHBIX TJINT:
Ne(OpMUPYIOTCSt TOPHbIE TOPOAbLI, BO3HUKAIOT
3eMJICTPSICEHUSI, LIYHAMM, CO3HAIOTCs, pacra-
naiorest Mo apeidyior matepuku, 00pasyioT-
Csl MECTOPOXAEHUS TMOJIE3HBIX MCKOIMACMBbIX,
MPOUCXOAMUT MHOXECTBO JAPYIMX I'EOJIOTHUCCKUX

BUAbI ABVXEHUA NUTOCHEPHBIX NIUT |

[EOJIOTMYECKHUE
[TPOLECCHI

COOBITHI pasnnuHOro mMaciurada.

PazpabortaHHasi B MOCJCAHME JECATHICTHUSI
MOOMJTMCTCKAsl TEOpMs, ONMPpaloLLascs Ha 3a-
KOHOMEPHOCTU M CJICACTBUA JABUXKEHUS JINTO-
cepHBIX TUIMT, MO3BOJMIA OOBACHUTH OCHOB-
Hble TEHJACHLIMHU Pa3BUTHUSI TEKTOHUYECKHX
MPOLICCCOB 3eMJIM, CBS3aTh UX C OCOOEHHOCTSI-
MU M pe3yjibTaTaMK TeOJOTMUYECKUX MPOLIECCOB
M BIUIOTHYIO TIOJOMTH K BOMPOCAM TPOTHO3M-
POBaHMS TE€OJIOFMYECKOTO Oyylluero IJjiaHeTbl
3emus.

Haunbonee macwrabubiMu  pe3yibTaTaMu
npotecca JABMXKEHUS JIMTOC(EPHBIX IIUT SB-
Jstiorest geopManum, paspbisbl, hOpMbI 3aera-
HUSI TOPHBIX MOPO/, pejbed 3eMHOI oBepxXHO-
CTU M OKEAHUUECKOro JHa; Meramopduyeckue
npeodpasoBaHus MOPoOI, pacrai v CoeiMHEHUE
MATEPUKOB, TOSIBJICHUE M UCYE3HOBEHUE MO-
peit U oKeaHOB; 0OpasoBaHWE MCCTOPOXKICHHU I
MOJIE3HbIX MCKOMAEMbIX M JIpyrue MaciitabHbie
reOJIOrHUECKre COOBITUS M SIBIICHMSI.

caBur CTIPEAWHI CYBAYKLIMA PUETUHI
CpeauHHO- Fny6io _
” Ny60KOBOAHBIIA
FrySovosansm T e oacauu::cmﬁ wenob KoHTuHeHTansHbIN
Ocrposras wenob PAHCPOPMHBIIA xpeber i

ayra  (30Ha cybayrkumm) pasniom

(3oHa cnpeauHra) (3oHa cybaykumm)

ACTEHOCZEPA
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SEMIJIETPACEHMUA

3eMJICTPSICEHME — MTIHOBEHHOE CKaukooD-
pa3HOE BBLICBOOOXKAEHMUE SHEPrUM 3a CUeT pas-
pbiBa TOPHbLIX MMOPOA B ovare 3eMJICTPSICCHUSA
(TMIIOLIEHTP) M Mepeaadn M3 HeAp K MOBEPXHO-
CTH 3eMJIM YIpyrux KoJjiebaHuii, obiagaronimnx
OOJILILON pa3spyIIUTCILHOW DHEPrue.

BHHLI,CI-IT]J - MECTO, Haxousiuieecs Hal ruro-
LIEHTPOM Ha MoBepXHOCTH 3emin. OCHOBHBIMHU
MPUYUHAMM 3CMJICTPSICCHUIA SIBJISIIOTCS JIBUXKE-
HUSE JIMTOC(EPHBIX TUIMT M TPEALICCTBYIOLIMA
UM MarMatusm (BYJIKAHU3M).

Cpean yueHbIX HAONIOJAIOTCS PACXOXKIACHUS B
[PEACTABICHUSIX O IJIyOMHE HAXOXACHUS TUIO-
LeHTpoB. OHa TOUKA 3pEHUsI CBOJUTCSE K TOMY,
UTO TMITOLEHTPbI 3eMJICTPSCEHUIt HE MOTYT Ha-
xoaurest rnydxke 100 kM, T.K. HA 9TOH rIydMHe
BELLECTBO IO/ JACHCTBUEM TEMIICpaTyphbl U JaB-
JICHUSI U3 TBEPAOTO COCTOSIHMS TIpeBpallacTcs B
Tekyuee. Jlpyras 4yacTb Y4YeHbIX MPEAIosaraer,
UTO TIPU CAMBIX CHJILHBIX, KaTacTpouuecKux
3eMJIETPACEHUSIX, MX TIPOTSKEHHOCTh COCTaB-
asiet 500-1000 Km, a rUNOLEHTP HAXOAMTCS Ha
ryOMHE HECKOJIbKUX COTeH KUJIOMETPOB.

Macuitad 3eMIEeTpICeHMSsT ONPEACIsIeTesl €ro
MarHuTy0i. Marnuryaa xapakTepusyer 3emie-
TpsiICEHME KaK LIeJbHOE, r100a/ibHOE COObITHE M
HE SIBJSICTCS MOKA3aTC/IEeM MHTEHCUBHOCTU 3€M-
JICTPSICEHUSI, ONIYIIAEMOI B KOHKPETHOMU TOUKE
Ha MOBEPXHOCTU 3eMJu. Maruutyaa 3emieTpsi-

ceHusi - OespasMepHasi BEJIMYMHA, TPOIOPLIM-
oHanbHas sorapudmy OTHOLIEHUSI MAKCHUMAaJb-
HBIX aMIUIMTYZ OINPEACICHHOr0 THIIA BOJIH
JAHHOTO 3eMJICTPSCEHMSI MU HEKOTOPOIo CTaH-
JAAPTHOro 3emJjerpsiceHus. Pacuersl rnmokasajiu,
4TO pasMep ouara 3emJIETPSICeHUs! NpU cladbix,
€/IBA OLLLYTUMBIX YCJIOBEKOM TOMYKAX MU3MEPSICT-
Csl B JUIMHY W 110 BEPTUKAJIMW HECKOJBKUMHU MET-
pamHu.

+
< 970 No6ONbITHO!

Qyaru Npy camblx CUMbHBIX, KaTaCTpodmwec:Sa(Uai:-
NETPACEHNAX UMEIOT NPOTSHKEHHOCTD 500—

1 YXOAAT HA rny6uHy 10 50 KM.

PesynbraTaMu  3eMJICTPSICEHU  SIBJISIIOTCS
LlYHAMM, OIOJ3HU, OOBaIbI, [OBpPEXICHUE WU
paspylleHue 31aHUNH U COOPYXKEHMI, uesioBeye-
ckue xeprsbl. Paspyluaiouiee aeicTsue nepeaa-
€TCS OT TMIOLIEHTPA HA TOBEPXHOCTb 3EMJIM C
OrPOMHOI CKOPOCTBIO, JOCTUTalomeil 8§ Km/c,
MO3TOMY JIOASM ISl CraceHUs OCTAIOTCS CUM-
TaHHbIE MUHYTBI.

[Ipu 3emieTpsiceHMsIX YCTPAHSAIOTCS Hanps-
KEHMSI, HaKaruimpalmmecss TMpu  ABMXEHUM
AuToC(EPHBIX TUTUT, CONPOBOXIAIOUIMECS UX
M3rudboM u nepemelueHueM. B csg3u ¢ ocnabne-
HHMEM TEKTOHO-MAarMaTu4yecKon JCATEIbHOCTH
3eMaM CTENEHb TMPOSIBICHUS 3EMJICTPSICEHMA,
Ha JIAHHOM 2Tare c¢¢ pasBUTHS, [OCTENCHHO
CHUXKaeTCs.

TekToHUYeckue )

O6eanbHere ) /‘\ BynkaHuueckue )
‘\\ Knaccugpurkauus | /4
3emneTpaceHuiA
.

A

no uUx nNpoucxoxaeHuro

N

MopetpaceHus ) \‘/

HaseaeHHbIE )

TTpu yaape kocmuueckux
Ten o 3emnko
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Paznom

A
M'mnoueHTp

bann | Cuna semnetpacenus | Kpatkas xapakrepucTuka
HezameTH TpAce- %
1 SAMIRIGE G OTMeYaeTcA TONbKO CeCMUYECKMMI Npubopam.
HWE NOYBbI

OTtmevaetcs ceiicmuyeckumun npnbopamu. O AETCH TONLKO OTAENbHBIMKW AKbMU, HAX0 5~

2 | O4yeHb cnabble TONYKK g iy R A A
LWMKUCA B COCTOSIHMM MOMHOMO NOKOS,

3 | Cna6oe Oulyiiaeres nuwb HeboNbLION YacTbio HACENEHWUA.

& | Ymepennoe Pacnosxaéres no nérkomy ape6esxaHnio u KonebaHmio NpeamMeTos, NOCYAbl U OKOHHbIX CTEKON,
CKpuUny ABepen u CTeH.
Mop oTKPbITHIM HEBOM OLLYLLAETCA MHOMMMK, BHYTPK AoMOB — Bcemu, ObLyee coTpsiceHue

5 | [loBonbHO cunbHoe 3fanna, konebanue mebenn. MasTHUKK 4acoB OCTAHABNMBAIOTCA. TPELNHLI B OKOHHbIX CTEKNAX
v wrykatypke. [poby»kaeHne cnawmx.

6 liciniiss Owyuiaercs scemu. Muorue B ucnyre sbiberaiot Ha ynuuy. Kaptudbl nagator co cte. 0Taens-
HblE KYCKM LITYKATYPKW OTKANbIBAKOTCA.

7 lowsm ki MNoBpexaeHwus (TPeLUHbI) B CTEHAX KAMEHHbIX JOMOB. AHTUCEUCMWUYECKME, A TAKXKE JepeBaH-
Hble W NNETHEBbIE NOCTPOWKN OCTAIOTCA HEBPEAUMbIMN,
TpewmHsl H IX CKNOHAX W Ha cbipoi noyse. MaMATHUKKW CABMralOTCA ¢ MECTA UK ONPOKK-

8 | Paspywmrenshoe PELLUMHbBI HA KPYTbIX CKNOHA a cbipoi novyse. MNa il p
AblBaoTes. [loma cunbHO NOBPeXAAInTCS.

9 | OnycrowuTensHoe CunbHOe NOBPEXKAEHUE U PA3pPYLUEHNE KAMEHHbIX JOMOB. CTapbie AepeBAHHbIE OMA KPUBATCA.
TpeluHs! B NOYBE MHOrAA A0 MeTpa WKrpHOA. Onon3HK u 06Banbl CO CKNOHOB. PaspylieHue

10 | Yauutoxalowiee peL g Aal P P by
KameHHbIX NocTpoeK. VcKpuBneHue JxeneaHofopoXHbIX Penbcos.
LLInpokue TpewmHbl B NOBEPXHOCTHLIX CNOAX 3eMnu. MHOro4YUcneHHsIe 0NON3HW 1 06BanbI.

11 | Karactpocha KameHHble JoMa NoYTH COBEPLIEHHO pa3pyluaoTcs. CUNbHOE MCKPUBNEHWE U BbINy4YUBAHUE
KENE3HOA0POXHbIX PENbCOB.
MaMeHeHrs B NOYBE AOCTUFAIOT OFPOMHBIX pa3mepoB. MHOrOYMCNEHHBIE TPeLUHBI, 06Ban.l,

12 | CunwbHas karactpodia

0non3HW. BosHWKHOBEHWE BOAONAAOB, NOANPYA HA 03&pax, OTKNOHEHUE TeYeHun pex. Hu ofHo
COOPYMEHWE HE BbIJEPXUBAET.
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METAMOP®U3M

MeTtamopdusm — 3T0 XMMUYECKUE U MUHEpa-
Jloruyeckue npeodpazoBaHms repBUUYHbIX (0ca-
JIOUHBIC MU MArMaTuuyecKue) U BTOPUUHLIX (Me-
TaMOP(PUUCCKUX) TOPHBLIX MOPOJ, B pe3yJbTare
(pmsuko-xumuueckux npoueccos. [lpuunHamm
npeodpa3oBaHust OAHUX MOPOJ U MUHEPAJIOB B
JIpyrue SIBJISIIOTCS NMOBBILLIEHUE TeMIepaTypbl W
JIABJIEHUS, a TaKXe JACHCTBME BLICOKOTEMIIEpa-
TYPHBIX (DJIIOMIOB, TPOMCXOMSILIMX B pe3yJibTa-
T€ MOrpy>XeHUsl JUTOCKHEPHBIX TUIMT B 3E€MHbIC
HeJpa, METCOPUTHBIX «0OMOapAMPOBOK» M T.11.

ITpeobpa3oBaHNIO MOTYT TIOABEPraThCs JIIO-
Oble OCalOYHbIE M MarMaruvyeckue Mopojbl, a
TakxKe paHee oOpasoBaBilMecs MeTtamopduue-
CKHE.

M3MeHEeHMEe MUHEPAJILHOIO COCTaBa Nnpu me-
TaMop(hu3Me MOXET NMPOTEKATh M30XMMHUCCKH
(6e3 M3MEeHEHUs XMMMUYECKOTO cOcTaBa MeTa-
Mophu3yeMOit 1OpOAbI) M METACOMATUYECKH
(C M3MEHEHMEM XMMMYECKOro cocraBa MeTa-
Mopgusyemoit nopoasl). B npouecce meramop-
(buuecknx npeodpas’oBaHUl MCXOAHLIX TTOPOJL
NPOUCXOAUT U3MEHEHHE UX MUHEPAIBLHOIO CO-
crasa. Ilpu atom 13 s000#H ropHoOit NMOPOALI M
MUHEPAJIOB MOIYT OOpPa30BbIBATHCSI PA3HLIC ME-

OBPA30BAHWUE METAMOP®WYECKWUX TOPHbIX NOPOJ

Meramopgpusm )
4 N\
PervoHanbHbIA )

JlokanbHeIA )

—= |  OuHamuueckuia )

—-= KoHTaxkToesiin )

TaMopUUECKUE TTOPO/IbI 3a CYET U3MCHCHUS UX
MEPBUYHOIO MUHEPAJILHOrO COCTaBa.

MHTEHCUBHOCTL MeTaMOP(UUECKUX TTpoLIeC-
COB, B CBOIO OYEPE/b, 3aBUCUT OT KOHKPETHBIX
3HAUYCHMN TeMMmeparypbl, AaBjieHus u Qion-
JIOB, JIeicTBYIOMX B 0OsacT mMeTamopduisma.
Ocoboe 3HaueHUE MMEKT BBLICOKOTEMIEPATYp-
Hble (uonabl (KMAKOCTH, pacrjiaBbl, rasbl),
KOTOPbIC CYLIECTBEHHO YCHJIMBAIOT CKOPOCThL M
crerneHb Metamopduueckux npeobpazoBaHuUii.
Harnpumep, B Ucnanauum Ha oiybune 500 mer-
POB rOpHbIE MOPOJLI M3-3a BO3ACHCTBUS (uito-
MA0B MeTaMop(U30BaHbl, XOTS TeMmrieparypa M
JAaBJACHUE HA TaKOW ryOMHE HE 3HAYUTCIIbLHBI.
B Tom xe mecre 1o AaHHBIM Treo(U3MUCCKOM
pa3peiaku Ha riaydomHe 20 KM TOpoabl HE MOJ-
BEepXKEHbI MeTaMopgu3my.

B 3aBucumMocTH oT creneHu npeodpazoBaHus
MOPOJI BBUACAAIOT TPHU CTYNEHU MeTamMophus-
Ma (HM3KYI0, CPEIHIOI0 M BBICOKYIO) M LLUECTD,

TTecuaHuk
crexaerTca 8 Keapji)

YucTerid u3secTHp
cneKkaercs B Mpo

MHTpy3WB ropaser marmer

AnNespuTo-rAMHUCTbIE
rNOpoALI CnekaloTea
B POFOBUK

Ha rpaHuLe KOHTAKTOBOW 30HbI
TONLKO HEKOTOPHB MUHEpPANLL
neperMCTCLﬂMBOBbIBNOTCR,
ofpasys NATHUCTYHO Nopoay

Ha Hexkotopom paccTosHim
, g—— O VHTPY3118a pacnonararotea nATHa
/ 61UOTUTOBOI CNHOABT M AHAANY3UTA

Brixe K uHTpy3ausy Haxopatcs
wMpsr (NATHA) aHAANY3UTa
W AaKe CUNNUMaHUTa



COOTBETCTBYIOLIMX UM, (dauuii Meramopduima.
Huskas cTyneHb MetamMophu3mMa COOTBETCTBYET
temnepatypam 300-500 °C (rosyOnie u 3eneHbIe
cnadubl), cpennsigs — 500-650 °C — kpucramin-
yecKue CJIaHIbl, THelchbl, aMm(ubdoabl M BBICO-
kasi cryneHb — bosiee 650 °C — rpaHy/IMTHI.
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XapakTepucTuku metamophuama

MeTtamopduam noapasfenserca Ha SHAOTreHHbIN,
NPOUCXOAALWNIA NOJ BO3JAENCTBMEM Ha NOPOAbI
Tenna, (niowaos, aTakkKe AaBNeHWs BblLLenexa-
LLMX cnoeB 3emnun, U KOCMOreHHbIA, BO3HUKAIOLLAIA
B KpyNHbIX METEOPUTHbIX KpaTepax npu BO3jei-
CTBMM Ha nopofbl YAApHLIX BOMH, NOPOXAAEMbIX
nageHusMI KpynHbIX METEOPUTOB.

CyLLecTBYIOT pasninyHble BUAbI MeTamopdusma.

JHOOreHHbI  MeTamopchuam  nojpasgensercs
Ha pernoHanbHbi W KOHTAKTOBLIA. B pesynurate
peruoHansHoro metamopduama ob6pasylotcs meta-
mMopchuyeckue cnadubl (hunnutsl, CNIOAAHBIE CNaH-
Lbl, THeicbl, amchmboNnTLI, NUPOKCEH-NNarnokna-
30Bble CNaHLbl, AKNOTUTLI), KBAPLWUTLI U MPaMOPbI.
Jromy TUny metamopduama noBepratoTca reoCuH-
KNUHanNbHbIE BYNIKAHOreHHblE, BYNKAHOreHHO-0Ca-
[04HbIE U 0CAZ04HbIE OTNOXEHWUA B X0€ IBONIOLM-
OHHOr0 pa3BUTUA CKNaa4YaThbix N0ACOB. PasnnyaioTcs
PaHHUit (AOrpaHuTHbIN) MeTamopchu3m COOCTBEHHO
reOCUHKNNHANLHON CTagun  pasBuUTUA  NOABMXK-
HbIX 30H W nocneaylowuin metTamopduam OporeH-
HOW CTaguu, CBA3AHHBIA C PasBUTHEM MUrMATMTOB
W rpaHUTO-rHencoBbIX Kynonos. C MeTamopuamom
CBA3bIBAGTCA PA3YNNOTHEHWE TNYBUHHbLIX 30H 3eM-
HOWM KOpbl ¥ NOACTUNAIOLLEA eE MaHTUK, Bepyllee
K OPOreHHOMY BO3/bIMAHMIO W APO3UN CKNag4aTbix
noAcos. B NOCTOPOreHHyto cTagnio mMeramopduye-
CKWe cknajvarble TONLM MOryT noaBeprarbcsa pac-
Konam, BoSb KOTOPbIX Pa3BMBAETCA WX MOBTOPHbINA
HW3KOTEMNepaTypHbliA MeTamoptuam (auachTopes).

KOHTaKTOBbIW METaMopn3m NPOUCXOAWUT B He-
nocpeacTBEHHOW GNU30CTU OT UHTPY3NIA UNK IKC-
TPY3Uh marm noj BO3JAENCTBMEM Ha BMeLLAloLue
NopoAbl OTAENAOWMXCA OT HUX (DNIOUAO0B 1 Tenna.
WHTPY3nBHbIE KOHTAaKTbl, Ha KOTOPbIX (niougHoe
BO3/IeCTBUE Marm NO TeM WAKM WHBIM NpUHKHAM
HE NPOABWUIIOCH, HA3bIBAIOTCA CYXMMU KOHTaKTamu.
KoHTakToBOE BO3[EACTBUE MPW O4YEHb BLICOKON
Temnepatype npuBOANT K MeTamopuamy, conpo-
BOXAAaeMOMYy YaCTWYHbIM NNABMNEHUEM TTUHWUCTIX
nopop, v 06pasoBaHni0 POrOBUKOB, COAEPKALLMX
6oraTtoe BOJON CTEKNO.
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